





He TaK — HO H HOTOM TOXE€ He Bcerjga OLLIO TAaK: BHICOYail-
HIHA YPOBEHb CTPOTOCTH, OTTOYEHHAsS JIOTHUECKAS NEAYKLHS
APEBHHX TPEKOB B YEM-TO SABHJHCL Aaxke NPENATCTBHEM Ha
NyTH JasibHEfero mporpecca MaTeMaTHYECKOH HaYKH.
I'pekn ray6oko pa3BHIIM 3HAHMS, MONYYEHHbIE HMH OT €THII-
TAH ¥ BaBHJIOHfH, KOTOPHIM CBOHCTBEHHAsl rpeKkaM CKpYyIy-
JIE3HOCTb B BbIBoJax Oniia uyxpoit. Oanako nas pemn-
TEJLHOrO NPBIKKA BIEPEN HAaAo0 OTONTH HA3aA: Ha YPOBHe
CTPOTrOCTH I'DEKOB MaTeMaTHYECKHi aHajn3 OnJl 060CHOBaH
anmb B XIX B., nocrpoenns xe JlefiGuuua n Hootona rpe-
KOB HHKAaK Ob HE YIOBJETBOPHJHM — HO Belb CO31aTh aHa-
a3 cpasy Ha yposHe crporoctn Kapsa Beiiepurpacca
(1815—1897) 6rto siBHO HeBosmoxkuo! M Bot, Ha 3akarte
TPEUECKOll NMBHJH3AUMA MHE BHIMM TeHHaJbHoro JlHodan-
Ta AnekcanapHiickoro !, KOTODHH, BO3BPaTACb K BABHJIOH-
CKOH M erHmeTcKOf TpaAHUWH, HAYaJ HAaOHPaTh HOBHIE (BaK-
Thl. ET0 He BOJIHOBAJO NmpUBe/ieHHEe HX B CTPOTYIO CHCTEMY;
u «Apudmernka» JduodaHta — 5T0 CHOBA «POCCHIL T'OJIO-
BOJIOMOK» (NIPHTOM BeCbMa TPYAHHIX).

«PoccHnsiMH roJIOBOJIOMOK» GBJIH Bce TOCOOMS 1O Ma-
TematHke B ApeBHefl Muaum u npeBmem Kurae; Taroii xe
Xapakrep HOCHJIO GOJILUIMHCTBO TPYJOB, CO3JaHHBIX B pyC-
Jie apabCKoON KyJBTYDHI.

CaMbIM  3HAMEHHTHIM IIPOM3BE/IEHHEM CpPeIHEBEKOBON
mareMaTnkd Oblna Kuura <Liber abaci» (1228) nraabsn-
ckoro kymua Jleonapno us ITnswl, uaBectHoro kak Jleonap-
Ao ®ubonauun. ITo 310 3aMeuaTebHON «POCCHIIH FOJOBO-
noMOK» B EBpone yuyusiu MareMaTnKy B TEUEHHE CTOJETHIl
(HaHGOJBLIYIO NONYJSPHOCTL H3 TOJOBOJOMOK Jleonapno
npuobpena «3aflaua 0 Pa3MHOKAWOUIMXCH KPOJIHKAX», NO-
CJYXKHUBHIAS OCHOBOH Ba)KHOH TEODHH DEKYPPEHTHBIX, HJIH
BO3BpaTHbBIX, HocjaelkoBatenpHocTeii ?). Ja ¥ uto mHOE, Kpo-
Me «pOCCHINN TOJIOBOJOMOK», MOT TPENJIOKHTE CBOHM
ypTaTe AM JIeoHapa0: NPOHCXOXKIEHHE €ro KHHIH TeCHO
CBA3aHO C «MaTeMAaTHYECKHMH TYDHHDPAMH®, KOTOPHIMH
yBaekancs ofnackaBumii @PuOoHaYYH uYydakoBatwlil (Kak

! Kcrath, Bee folleAllide Ao Hac GHorpadmuuecKne cBemenus o JHo-
(ante 3aHMCTBOBaHbHl H3 CTHXOTBOPHOH 3anaun «CKOJbKO XKua Jlwo-
(hauT?», BK/IOYECHHON B OLHY H3 NO3JHEIPeYeCKHX «POCCHIEH ToJ0BOJIO-
MOK».

2 Cm., nanpumep, Bopo6res H. H. Uncia ®ubonawun. — M. Hay-

Ka, 1969, nin Mapkymesny A, M. BosBpaTHbe N0C/€40BaTeNbHOCTH, —
M,: Hayka, 1975,
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CYHTANK TOTAA) HJIH, HANPOTHB, MYIpHIE H BO MHOTOM 060-
rHaBIIMH CBOe BpeMs (KaK AyMaeM MH ceromm)u uMIepa-
TOp <«CBSILIEHHOH DHMCKOH HMMEPHH TePMaHCKOH HalHH»
H KOpOJb JIETKOMBICJEHHOTO (TouHee — peHeccaHCHOr0)
HeanonnTanckoro xopoJeBctea ®puapux II Torenurra-
vihpen. (Tpaannus «MaTeMaTHYECKHX TYPHHPOB» MOJytH/A
naabuefimee passutHe B Mrtasnmu neproaa «Beicokoro Bos-
POXKAEHHSI» H HMeJa 0O0JbIIOE 3HAYCHHE LI JOCTHTHYTOTO
B 3TOT mepnox mporpecca Martematiku.) B XVI—XVII Bb.
c60pHAKH MAaTeMaTHYeCKHX TOJIOBOJIOMOK yKe He paccMar-
pHBAJIHCh KaK YUeOHHKH, HO OTHOIIEHHE K HHM OHLIO 10~
CTATOYHO CEPbEe3HBIM, H HH OJIMH TPy NO HCTODHH MarteMa-
THEKH He oGoiifer BHUMaHueM cGopHuK «[IpHATHHIX n 3aHHA-
MaTeAbHBIX 3ajgay» cupa bame ne Mesupaxa (Jluon,
1612 r.), curpaBumit GOJBIIYIO POJb B CO3XAHHH H DA3BH-
THH TEOPHH GHCEJL.

Onnako MH xuBeM mnocie EBknmaa u Apxumena u He
yiMeeM NpaBa ¥ BO3MOXKHOCTH HMIHODHDOBATh JpEBHErpeye-
cKIfl onbIT. B UIKoJie MBI HBIHE YYHMCH MO COCTaBJI€HHBIM
noa pykosoacTBoM akaid. A, H. Kosamoroposa mnocoGHsM,
KOTOpHIE MO CHCTEMATHYHOCTH M YDOBHIO CTPOFOCTH HE YC-
tynator «Haganams EBkaumna. Ho 310 B IIKOJIE, BHE MIKO-
Jib BCe MH — W GBIBIIME YYeHHKH, H YYEHHKH HbiHElUIHHe —
rMeeM NoJHOe MpaBo npeHeGpeub EBkauaoM u 00paTHTbCA
x nucny Axmecy m cupy Bamie, apyraMu cjoBamH, 0o6pa-
THTbCA K <HOPHATHBIM M 3aHHMAaTeJbHLIM» TOJOBOJOMKAM,
IyMaTbh HAaA KOTOPHMH MOXKHO H B 4achl J0Cyra 4 KOTODHE,
NpaBo Xe, yYaT He TaK YK MajioMmy,

[Mpennaraemeiii uutateno cOOPHHK TOJOBOJOMOK CO-
CTaBJAEH aMEpPHKAHCKHM INHcaTesNeM H JoOHTeleM MareMa-
tukn Ctusenom Bappom. B CIIIA on BhlIea B cBeT B BUIE
TPEX OT/HENbHBIX KHHT, HMEBIIHX 3HAUNTENbHBIH UYHTATENhe
cxuft ycrneX,— BO3MOXKHO, Aaxe OOJBIINH, yeM ycnex 4ucio
Geanerpucrtuueckux mnpoussenenuit Bappa. K maremarnke
Bapp ofpatuicst ROBOJILHO NO31HO, 3aHHTEPECOBABUIMCH
3a7a4aMH  MOJEJHPOBAHHS CJOXKHBIX [OBepxHocTedl, 00-
CyXJaeMBIMH B mocjeaHedl uyactd HacTofwed Kuuru. Ero
HHTEPEC CTHMYJIHPOBAJM BHHMAaHHe H IOAJEPIKKA TaKOro
Kopupes 3aHUMAaTeJbHOH MATEMATHKH, KaX XOpOUIO H3BeCT-
HBifi HaWMM yHTateasM Mapruu apauep.

Ycnex kuur bBappa B omnpenejeHHOH Mepe CBA3an ¢ HX
COBpPEMEHHOCTELIO, C TeM, UTO OHM HECYT Ha cebe OCTATOYHO
SIBCTBEHHYI NeYaTh Hallero BpeMeHH. «IIp#aTHble W 3aHH-
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MaTesnbHble 3agaun» Dawe Oblin, B NEPBYIO Odepefb,
CBSI3aHBl C IeJBIMH YucJaaMmu, HOO pasBHTHE TEOPHH UHCen
SBJIAJIOCE B TOT MEPHOJA HACYUIHOH 3ajadeil MaTeMaTHue-
ckoit Hayku. TonoBosioMkn Damie emie, pasyMmeercs, TeopH-
el yhces He ABASJHCh, HO HACTPaHBaJH YuTaTessd Ha OIpe-
JIeJIeHHBIH JiaA, 4YeM 3aMeTHO CcrnocoOCTBOBAaJH Iporpeccy
TEODHH YHCeJ Kak 00JacTH MaTeMaTHYeCKOH HayKH.

CerogHsl B MateMaTHKe Ha OJHO H3 NEPBHX MECT BEIXO-
JIUT TOMOJIOTHS, 3aMETHO NOTECHHBLIAS CBOI «CTAPIIYIO Ce-
cTpy» — reoMeTprlo. Heckosnbko naKe HEOXKUAAHHHIH pac-
IIBET TOINOJIOTMH SIBISETCS ONHOH H3 XapakTepHeHIINX NpH-
MeT coBpeMenHO# mayku. Hano cpasy ke ckasath, 4TO Ha
caMoM jeJie «TOmoJoryyeckHe sxcnepuMeHTrr» bappa, kax
NPAaBUJO, jaxke K TOMOJOTHH-TO He OTHOCSTCSH -— HOCTaHOB-
KH 3aja4 37eCh 3a4acryi0o <«BHIXOASIT> H3 TOINOJOTHH H
«npuxogaT» K reomerpuu. OaHako 3agauw 5TH, Oesycjon-
HO, MOTYT cHOCOGCTBORATh MpoOysKJIeHHIO KaK HHTepeca K
TONOJIOrHM, TAK U HEKOTOPOH TOMOJOTHYECKON HHTYHIHH —
M B 5TOM 3aKJII049aeTC HX CMBHICJ H HHTEpecC.

Eume oaHmM ROCTOMHCTBOM KHHru bappa sBjisercs ee
noJjHellIas HECHCTEMATHYHOCTL: BCe 3ajayyd B HEH He3aBH-
cuMmbl. B3siB ¢ co00fl 3Ty KHHTY, CKaxeM, B JOPOry, BE MO-
XKeTe BuOpaTh cefe H3 Hee B NYTH «H3IOMHHKY» IO BKYyCY.
Ho BBl HUKOTrja HE OUIYTHTE HCTHHHOTO BKYyCa H3IOMHHKH,
€ecJH ee Pa3sxkKyWT 3a Bac ApPyrue,— H Hajd TOJOBOJOMKAaMH
PHappa Hago AyMaTh CaMOCTOSITENILHO, 00pamasch K BKIO-
IeHHHIM B KHHTY DElIeHHsIM JIMIIL mocJe TOro, Kak nadpere
cOoGCTBEHHOE, MM €CJH YK OueHb Joaro Oyaete OHTBCS Haj
gajlauell (HO M B ToOCJeAHEM cJlyuae Ball¥ PasMBILIJICHHSA
He npoiiayT 6e3 MOJNb3H).

Hrak, xenaio Bam ycrexa.

H. fenom

POCCBHITIH
['OJIOBOJIOMOK




IIpubass euwje 0dun 0TTeHOK K padyee...
HIEKCOHP

Mot uzsaexaem sepy u 3a6.aysxcdenue U3 paxra...
CAMIOEJIb TO®PPEHCTEAH

I r0durecey u pasmuoscaiirecs... :
BHBJINA, kn. BHITHE

Kpyzavie uucara aceeda ancused...
CAMIOEJIb [O)KXOHCOH

Hopounsiii kpye...
JKOP)X [0 MOPLE

Ilpamo enus no kpusoti aunuy u 8okpye Keadpara...
' TOMAC X¥ynI

Kaoicdoudi kybuueckuii droiim npocTparcraa — aro 4ydo...
YOJIT YHTMEH

boz B8OCXUULAETCA HEUETHOHIM UUCAOM...
BHPrHuJ/J1HHA

Esraud odun sudes o6rasceHHYIO KpacoTy...
3IHA CEHT BHHCEHT MHJ/IJIEH

Hamepsiire 8oLcoTY 8auiez0 yma no Texu, KOTOPYIO OH
orbpacvisaer...
BEPOYHHHT

Fos0oBOIOMKAa B NPOTHBONOJOXKHOCTh 3afaye NpeAcTaBe
JsieT co0oft HeYTO Takoe, OT pPeHIeHHs] 4Yero Bl MOJygaere
YAOBOJALCTBHE — B IIPOTHBHOM Cjyyae C KakOH cTaTH B
cranu Obl ee pemats? 1 He AyMalo, 9To OTBET HelpeMEHHO
IOJIXKEeH YAHBHTb Bac, OJHAKO, MHE KaxeTcs, BOBce He
IJI0OX0, KOTAa, Y3HAaB ero, Bhl BockiuKueTe: <«IIpokisarbe,
Kag e MHe CaMOMY 3TO He NPHULIO B TOJIOBY!»

[on0BONIOMKH H3 XKH3HH, BpOle Tex, rie Tpebyercs Hai-
TH HOPEeCTYNHHKA, 3aBHCAT OT OOHADYIKEHHS KaKOTO-TO KJIO-
uyeBoro (akra (uMeHHO ero Hekoraa u uckaa Illepaok
XosnMc), HO OTBeT Ha OOHYHYIO TOJOBOJOMKY HE NOJIKEH
ONHPAThC HA KaKHe-JHOO CBeNeHHsl, KOTOpHEe He OblaH GHl
LIIHPOKO M3BECTHHI MJH 10 KOTOPHIX HeNb3s Obljio OB AOAY-
MaTbCs B Npoiecce pPelieHus.

- TonoBonoMka Moxer OBITH Jaxe KOBapHOH, ¢ HeGOJb-
IIMM INOABOXOM, HO H B 3TOM cJyyae OTBET AOJKEH OHITh
B CBOEM pojie AOCTOBEPHHM. I onHaxkAE cOpOCHI y cBOeH
MJaame BHYYKH, KOTOpad, Kak f AyMaJ, yxe Hayajga H3y-
4aTh TreoOMerpHio — s1 OYeHb IJIOXO pasfHpaiock B BO3pa-
CTe,— 3HaeT JIi OHa, KaK NOCTPOUTb KBaApar.

— Jla,— oTBeTnia AeBOYKA YBEPEHHO,— HYKHO NPOCTO
OTpe3aTh y Kpyra yriH.

H3 nosdpasuteavrotl peuu doxkropa Cusrsana Mypa,
npousnecennod 8 Pezent-Kaybe
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rOJIOBOJIOMKH

Jipa crakana nopteefina. ¥ A. m B. O6ws0 16 yHumi
NOPTBEHHA W JBa cTakaHa nmo 8 yHUMH KaXAbiHl, JlKeHTab-
MEHH HaIOJHHJH CBOH CTAaKaHBI, HO, HANO XKE TAKOMY CJy-
YuTBCS, HX cofadka, KOTOpas TOxe o06oxkaja TNOpPTBElH,
BLiJlakaJa U3 CTakaHa, NpuHHajJjexaBuiero B., menaslx 5 yH-
nuil. Tem Bpemenem B. Beinus no omubke 3 yHEHH HOPT-
BeflHa M3 CTakauHa, npuHamaexapuero A. CTOHT 3aMeTHTb,
YTO Ha CTakaHax ObLIM BHIPABHPOBAHBI AEJIEHHS, a TaKxKe
MHHUHAJB  BJajenbleB, KaxAbA INpeAnoYydTas NHTb H3
cOOCTBEHHOrO CTakawa, Aa W BOOOIle STH AKEHTJIbMEHH
GbLIM TOBOJIBHO JIETKOMBICJEHHE W YyAAKOBATHL.

— Tlocaymaii,— ckazan A.,— HecHpaBeMJIHBO, YTOGH
Tl OAMH cTpajaJs u3-3a cobaku. §I orosbio Tebe U3 CBOEro
CTakana, yroOol MOpPTBefiHa y HAC 0Ka3aJoCh TOPOBHY.

Ho B. mokauan rosooi.

— §l cornacen, yTo MB! JOJKHBI PaCHpeAeNHTh MeXIy
coGoit nmorepsaunble 5 yHuu#H, HO He 3a0yab, YTO 5 y¥Ke Bhl-
nuJa 3 YHUMH W3 TBOEro crakasa, BoT Buauu, f ux Tebe
BO3Bpallalo,

C sTuMu cnoBamu B. BHUIHJ BCe, YTO y Hero ocTaBaJiocCh,
B cTakaH A, KOTOpHIH NpPH 3TOM BHOBb HANOJIHHJCH IO
Kpaes.

— Tenepb MBl IOAENHM TO, YTO OCTAJOCh,— CKaszan B.,
H A. BBUIMJ €My B CTaKaH MNOJIOBHHY CBOEro IOPTBEHHA.

— BOT BHAHUIb,— YAOBJETBOPEHHO 3aKJIOUHI A.,— MH
NpUILIA K TOMY ¥Xe, 4TO IpejJaral 4 f,— y KaxKJIOro H3
Hac noJicTakaHa MOPTBelHA, W Mbl B pacuere.

B pacueTe jqm pXKeHTAbMeHH Ha camom fAene? Ecanm mer,
TO KaK BOCCTaHOBHTL crnpaBenjquBocThk? ([lommrafitecs or-
BeTHTb Ha BONIPOC, He NOJb3YACh KapaHZamoM # GyMmarof.)

2. MNayruna Ha KykoabHom nomuke. Ha puc. 1 usobpa-
SKE€H COBDEMEHHBI KYKOJBHBIH JOMHK, NOKOsmuiics Ha
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NJ10CKOM OcHOBaHHH, 110 IeHTPY CHMMeTPHYHOro (ppoHTONA
peicutes Quarwrok AD. Ha kpbilie HuXHeHd 4acTdH AOMHKA
pacrnojioxeH caguk pasmepom 1 X 2. Bricora ¢umarwroxa
paBHa 2 eauHnmaM. Bce rpand HMEKT MNPSIMOYrOJLHYIO
popmy.

Houslo oaWH cBegyliuii B MaTeMaTHKe, HO B OCTalb-
poM Oe3BpenHblll DayK OPOTSAHYJ NayTHHKH, CBASHBAlOILHE
A, B, C u D, kak nokasaHo Ha pHC. l, TOHKHMH JHHHSMH,
[Tpu 3TOM OH CTOJIKHYJCS CO CTPaHHBIM ()aKTOM: OKa3as«

Puc. 1.

10Ch, UTO JJIMHA Ka)KAO# M3 3THX YeTHIpeX MayTHHOK paBHa
swicore (Quarmroka. [layky s3axoresoch NPOTSHYTb HATYIO
nayrtuiky ot B k D.

Kaxoli aJuHBl OKa)keTcs 3Ta MayTHHKA, €CJd BHIPA3HTh
€e B xapaKTepHLIX pa3Mepax NoOMUKA HJAH Jio0oH H3 ero
yacTei?

3. Narpuapmuii kpect. C poMOINbI0O ONHOTO MNPSMOro
paspesa, NpOXOJSIIEr0 Yepe3 TOYKYy A, pasiesnuTe marpHap-
WIH{ KpecT, n3o0paxKeHHLIH Ha DHC. 2, Ha 1ABe paBHOBEJH-
Kne uactH. JlokasaTesJbCcTBO MOJXKHO ONHpATbhCs Ha 3Je-
MEHTApHYIO TeOMETPHIO W 3aTpParusBaTh TOJBKO PAlHOHAJL-
HEle OTHOUIEHMS] OTpPe3KoB (TO ecTb OTHOLICHHH, BHpAa-
KaeMble pandoHaJbHEIMHK JpobsaMu). Paspemaercs noJn3n-
BaTbCd JIHIIb LHPKYyJdeM W JuHefikoll. JlinHa cTOopoHLY
KaxJoro U3 KBaJpaTHKOB Ha DHCYHKe paBHa l.
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4. CopsiubTe Kkpail. ¥ Bac MMeeTcss KBaapar co CTOpO-
HOH B 5 [IOMOB, BHIPe3aHHBI H3 TOJCTOM 6ymaru. Ilo
KpasM KBajpaTa ¢ 00eHX CTOPOH OymMarH HAET KpacHas HO-
Jiocka MmHpHHOH B '/g nwoiima. Cpes Gymard Toxe MOKpa-

Puc. 2.

WeH B kpacubi# uBeT. TpeGyercss cnoxuth GymMary TakuM
00pa3oM, 4TOoOb KPACHBIA IBET MOJHOCTBID HCYe3. DTO 3HA=

@ =
E—L __

@ 3

Cevenue
Puc. 3

9HT, 4TO JIOGO# Y4acTOK CTOPOHH KBajgpaTa HJH cpesa
O6ymarn (naxe yros) CYHTAeTCsl HECUPATAHHBIM, ecJH ero
MOXKHO Das/IMUHUTL CPEAM NPHKPHIBAIOIHX YacTell Gymary,
Kak NOKAa3aHO B YBEJMUCHHOM BH/E HA DHC. 3.

3nece E nyxHno yGpath mo xpafimeli mepe Ha !y miofmMa.
Ecnn Gymara yxe Oba ClOKeHa W B pe3yJbTaTe Odepells
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HOTO CKJIaALBaHHA oOpasyercs GoJiee 4eM OJHA CKJAAKA,
TO Mbl BCe PAaBHO 3aCYHTHIBA€M OJHO HOBOE CKJAILIBaHHe,

KakoBo MHHHMAJIBHOE YHCJO CKJIAAHBAHHE, HEOOGXOMH-
Moe IJI51 pelIeHHs 3anayu?

5. Moctpoitre Ky6. Y Bac ecTb INpPSIMOYTOJMbHHH KyCOK
oymarn pasmepom 1 X 3. Paspexbre ero (npomoas mps-
MBle pa3pesrl) Ha ABe OJMHAKOBHIE YaCTH Tak, yToObLI, CJIO-
XKHB UHX JNOJXKHHM 00pasoM, a 3aTeM
COGJMHHB BMecTe, TOJyudTb KyO.
[Ipn 31OM He pmomyckawTCs HHKaKHe
HaJIOXeHus WAu AHpH., CBeaurte 4GH-
€JI0 pa3pesoB 10 MHHHMYMA.

6. Uenosek B A10JbKE. Yesnosex
CTOHUT B CTPOHTEJIBHO JIIOJbKE, IpPH-
BSI3aHHOH K KOHILY A nepekHHyTOH

AN

yepes Osok BepeBku (puc. 4). Ipy- — [to3d
TYI0O 4YacTb BepeBKH, B, OH xepXKuT /?
B pykax. [Ipsmo mepen HHM HaXo= Z
anTcs ctena. Kowmen BepeBku C, pac- .
HOJIOXKEHHBIH HHMXKe ero pyk, HuMme- 2
er B AauHY 5 (yTOB H 3aKaHUMBa- 2
ercst mnetjefi. UYenosek ycran Jaep- Z
XKaTh BEpPEeBKY B DPyKaX H XO4YeT IO- -

saBTpakatk. OH choyckaeTcss 40 Tex

nop, MOKa €My B DYKH He Iomajaer Puc. 4.

HeT/si, KOTOPYIO OH HaKMAHBaeT Ha

TopYallmii B cTeHe rBo3Ab. JlauHa Bcell BepeBkH 25 (yToB.
BepeBka cJjerka 3JacTHyYHa, TakK 9TO B HAUAJbHHIH MOMEHT
[(u300pakenuslii Ha pucyuke) yacti A H B BepeBKH CHJb-
Ho pacrsuyTtsl (npuMepho 90 % oT KpHTHUECKOTO pacTsiKe-
HHd, IPH KOTOPOM BepeBKA Da3pHIBAeTCs), a UeJOBEK Ha-
xopdarcst B 15 dyrax or 3emau. PacTs:KeHHe BEDEBKH CO-
craBiaser 1 mwofiM! na kaxau#i ¢yr. Ha kakoli BbicoTe
OKaXeTcs 4YesOBEK, KOTJa HaNeHeT NeT/Iio Ha rBos3ib? Pas-
MEepOM METJIH MOXKHO nmpeHebGpeub, JaliTe OKpyrieHHHH oT-
BeT ¢ TOYHOCTEBIO 0 NoJayawiiMa.

7. Cxkoabko yacreii? Bosmure xBaapaTHH JaucT Oy-
MarH W pa3pexbTe €ro Momepexk NouTH A0 KoHua (pHc. 5, a).

U1 ¢yt = 12 pwiimam,
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3aTeM CNOXKHTE, KaK YKA3aHO, H CHOBA PaspexbTe ero 1os
nepeK NMOYTH 0 KoHuna (puc. 5, 6). Hajee CHOXKHTE €ro Nox
NPAMBIM YIJIOM K NpeAblaylled cKIajke H BHOBb Paspemb-
T€, KaK U paublile (puc. 5,s). I[lpogonxaiite ator mpolece,
HO LIeCTod paspe3 chesafite 10 koHua, CKOJbKO OTAE/]b-
HBIX 9acTeHl y Bac NPH 3TOM HOJYYHTCH?P

Kak Brpaxaerca ofijee KOJNMYeCTBO yacTeil B cayuae
JAo0oro umcaa paspesoB (He BKJIOYad cioja MNOCAEAHHH,

——
&
Q
\Ik g\
S
Lnoacting
Lnozcumz
24 =
&Y
PA3PE3 oy ~
Ry 8 | #md,
N
5 &
Puc. 5.

noJHu#, paspes)? IlomelTafiTech OTBETHTH Ha MepBBIi BO<
npoc B yme, 3areM mnomnpoGyfiTe NOCTPOHTh HEYTO BpOJE
LHarpamMMbl, IOKa3blBalOIleH, 49TO 34eCh IIPOHCXOAHMT.
(OxcnepumenTs Gosiee YeM ¢ BOCEMBIO CKJAAALIBAHUSIMH HC-
KJII0Yal0TCsl, HOCKOJNBKY Bbl He CyMeeTe HX OCYIIECTBHTb Ha
HpaKTHKe.) ‘

8. MenaeHHO — 3HauuT pano. OAHH YeJOBEK NOYYHT
HaJIeKHYI0 HHGOPMAlMIO O BPEMEHH, KOTAa O0beKT A npH-
OniBaeT B MyHKT X. OCHOBBIBAsICh Ha 3THX AAHHBIX, OH Olle-
HHJ BpeMs ero npuOwiTHs B NyHKT Y. UenoBek monbitascst
yrajate CKOpPOCTh (HOCTOSIHHYIO) 3TOro o6bekTa A, HO
omn6bes. Tem ne MeHee ero HHQOpMAaudsa BO BceM, 4TO Ka-
caercs pacmojoxendss X u Y, a TakKe BpeMeHH NpPHOLITHA
‘A B X, npaBuibna. B nefictBaTeNbHOCTH 06BeKT A npuGHI-
Baer B Y panbule, TaK KaK OH JABHIKeTCH MedieHHee, 4eM
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npeanosaran denosek. OOGBACHHTE, KaK 3TO MOIJIO MPUH-
30HTH, ¥ NPHBEAUTE NPUMep U3 KH3HH.

9. Bouk B oBuapHe. Bonk nepecekan mycthinio. K cepe-
AHHEe CBOEro HyTH OH TaK OTOLLAJ, YTO YK€ He MOr JBH-
ratbcs Aanbmie. Y1 TyT-TO OH HaTKHyJICS Ha KeJNe3HYH Or-
pany, 3a KOTOPOH Nac/JHCh KHPHHE OBIIbl — YBH, CJAHIIKOM
JKHPHBbIE, YTOOH MpOJe3Th MeXAy npyTbsiMu. CamMoMy oro-
J0JaBUIeMy BOJKY 2T0 Obl yZAasjoch, HO OH MOHMMAaeT, YTO
€cJIM MpOJie3eT B 3aTOH H OTHECTCH, TO HEMHHYEMO pacTOJ
CTEET H y¥Xe He CMOXeT BhOpaTbcs H3-3a Orpafibi, KOTOpast
3aMKHyTa, CJHLIIKOM BBICOKa M HpouHa. [lacTyx mnpuger ¢
pyXbeM Ha chaenywmoued Helele, a BOJKY HE BHAEpPKaTh
yKe TaKoro roJofauHus, Kak paubile. KakoBa Haunyumas
CTpaTerust BOJAKA B RAHHON CHTyaLHH?

10. Y10 32 xusoTHBLIE? ﬂ£€3%§OTHbIX, A n B, naxo-
JIATCS Ha OrpoMHOH riajgkoft paBuune. Ecaiw A xoder cxBa-
TATb B, B cTpeMutcst y6exarts ot A u B pacnonosxen ot A
B 20 sprax, To A scezda moxer cxBatuTh B. B To Xke Bpe-
Ms ecan B xouer cxBaTuTh A, A cTpeMuTcs y6exaTb oT B
u A pacnonoxen or B B 20 spaax, To B scezda MoxeT
cxBaruTh A. Kak 3T0 Moxer GHITb H 4TO 3TO 3a KHBOTHbHIE?

11. Cruxu o Bospacre. ITH ABa YETBEPOCTHLIAS 3a[4aIOT
o0line ypaBHEHHS, JI€XKAmHE B OCHOBE CTADHHHON 3arajiki
«Ckonpko sier DHHHP» (JKeHUlMHB, JeTH H aABOKATH, NO-
BHAMMOMY, CMOTYT DEUINTh NEpPBYI H3 HUX B yMme. Urto xe
KacaeTcss MaTeMaTHKOB, TO HM COBEpPIIEHHO HeoBXOMHMO
PaspemnTs NOJB30BATHLC KapaHAalloM H OyMaroi.)

I

Ilpomy, HafiguTe OTHOINEHbE HAINHX JET

(Ho kapampam nofoxen BaM ensa Ju).

B nBa pasa crapiue s, ueM GuiH BH B MOMEHT,
Korza s 6un Takoft, KAKHM Tenepb BH CTaJn.

II

Ha pokaszaTenbCTBo MycTh XBAaTHT BAIOHX CHJI

Toro, uto s, KaK HE 66K 6 BH cTaplue, ueMm s 6o,
Korga BaM 610, cKoabko MHe cefiuac,

Monoxe menee ueMm BABOe Bac.

12. Cempb 3sepefi. FMeercst ceMb (M TOJBKO ceMmb) 3Be-
peu: nes, rueHa, myaenp cO ILEHKOM, CHaMCKas KOIUKa
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C KOTEeHKOM M jaTckdfl for. Kaxabiit U3 HHX NpHHAAJEKUT
K OJAHOMY H3 ABYX moJoTpsioB. OAHOTO H3 KHBOTHHX 30-
ByT X, a Apyroro (OTJIHYHOTO OT nepBoro) — Y.

3paykH y JbBa OTJIHYAKWTCH 10 GopMme oT 3paykoB X.
I'nena NpuHaMJIeXKHT K TOMY Xe HOJOTpsiay, uto u Y.
Y mukoriza He Kacaetcs X.

Kaxkoro 3Bepst 30ByT I'?

Hy}KHO 3aMeTHTh, YTO B HAUIEM cJydae 3ajaya HMEET
€AHHCTBEHHOC DelIeHHne.

13. Bepeska n cononka. Bol GepeTe BepeBeYHYIO METJIO,
KJajere €€ Ha HoJ M npuaaete efi ¢opMy KBajapaTa, B ce-
peaMHy KOTODOIO CTaBHTE COJIOHKY. 3aTe€M BBl NEpPEKHIbi-
BaeTe yroJ KBajpaTHOH NETJH Yepe3 COJIOHKY, Kak MoKasa-
HO NYHKTHpPOM Ha puc. 6,a. Ecin Be npojaenaere 3710 €O

Puc. 6.

BCEMH YeTHIDbMS YIJIaMH, TO CKOJbKO 3aMKHYTHIX NETEJb
BepeBKH OyNeT OKPyXKaTb COJIOHKY?

Ecny BBl CJIOXKHTE HCXOJIHYW NETJAX0 B BHAE TPEyroJib-
HHKA, NMEePeKPyTHTe KaXkAyl H3 ero BepLIHH IO YacOBOH
CTpeJIKe H NEPCKHHETE MOJyYeHHble NPH 3TOM HETJH uyepe3
COJIOHKY, KaK NMOKa3aHO NYHKTHPOM Ha puc. 6, 6, T0 CKOJb-
KO 3aMKHYTBHIX NETe€lb B HTOre OyJAeT OKDPYyKarthb COJIOHKY?
Ha o6a Bonpoca Bbl HOAHBI OTBETHTD, HE MOJIb3YsiCh HU Be-
peBKOH, HU Ja:Ké OyMaroil U KapaHuialioM.

14. «Jlyunnkn». Jlng TOro uTtoOH CAJNATH <JYYHHKY»
(nmepekpyueHHyI0 NOJIOCKYy Oymard, roAHYIO, Hanpumep, Ha
TO, 4TOOLl C €€ MOMOIULIO NPHKYPHTb, CKaxkeM, OT KOCTpa),
MH OTpHIBaeM HOJOCKY OT ra3eThl, ODH 3TOM OfuH Kpai
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TIIOJIOCKH OCTaeTcsi POBHBIM, a Apyrofi 6yaer pBaHbM. 3a-
TeM MLl HagpuHaeM CKPYYHMBAThb Hally NMOJOCKY C OJAHOrO H3
ABYX yrjoB (puc. 7). JlomyCTHM, MEl XOTHM CHpsSITaTh pBa-

AT s 2

Puc. 7.

noti kpafi. Toraa kakum cnocofoM Hano CKpyYHBaTh IOJIO-
cky? [la wu BooOme nompoOyiitTe, He NOJAB3YysCh GyMmaroii,

N S A A A v =
2‘//////{133
30\ \ \ \ L v
4:\\\\\\\\D

Puc. 8.

OTBETHTh Ha BONPOC: K KAKOMY H3 YKAa3aHHBIX Ha pHC. 8
pesysnbTaTOB INPHBENET KaXKABIH YNOMSHYTHH BhIIE CIO-
cob?

15. CsoGopnmit yuacrox. OT napasJesbHBIX CTeH,
OrpaxjawliuX ¢ ABYX CTOPOH H300paxeHHH# Ha pHC, 9
CBOOOAHLI yYacCTOK 3€MJIH WHPHHOW 10 spAOB, OTXOAAT
emie ABe Neperopoiikn. B nasbHEM yriy yyacTKa HaXOAHTCS
Jamna L. BosBpaujasicb Beuepom u3 IIKOJH, [THT 0GHYHO
BHJEJN 3Ty JiaMmy. Bce paccTOsSiHHS [0 H3rOpoaH OH H3Me-
pua maramu (Ha pHCYHKe OHH AaHW B spaax). [losamee
BJajeJen y4acTka NOCTPOHJ ABa NMpPAMOYTOJbHEIX (Ha yua-
CTKE BCe HMMeJO NpAMOYTroJbHyW0 (opmy) capasi, oqHH Ie-
pen meperopoakofi B, a apyro#i 3a neperopoakoit A, uc-
nojb3oBaB A n B kak TopuoBsie crensl. Ou ckasan Ilury,
4TO OTHOLIEHHE JJIMHBLI K LWIHPHHE Y 000MX CapaeB OJHHAKO-
BO, HO He coo0mmua HX BeanuuHy. Buaanenen noctpoun
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TaKxke HOBYI0 H3ropofb, HAYILYI0 BAOJMb ydyacTka. Temepb
ITut BHAEN TONBKO, KaK CBET JaMIBl MeJbKaeT MeXAy 0aao-
Hum yraom capafd A u Oaumnum yriom capaa B. He B co-
CTOSIHHM yXKe H3MEDHTb YTo-JHGO HIaraMu, OH TeM He Me-

=4 —= 32000k

/ - \

10 ey

‘s
15

Hneeyox
Puc. 9.

Hee cyMmeJ BHUHCJIHTE JJHHY ydacTka. Yemy xe ona
paBHa?

16. bymaxkusle 3Be3jbl. KaxkjpoMmy H3BECTHO, 4TO CKJa-
IplBast ocoObiM o6pa3oM M paspesas GyMary, MOXKHO IOJy-
9UTh 3B€3]bl. 3BE3AY MBI ONDPEAEANM KaK HPaBHJBHYIO (hH-
rypy ¢ OCTpHIMH JydaMd. [TATHYroJbHUK He MOAXOAMT HOA
Hallle onpeiesieHHe, TaK Kak YIJH [OPH ero BepLIMHAX Ty-

nele; a BOoT (urypa, nsobpaxenuas Ha puc. 10, a,— 310 N8~ -

THKOHeuYHas 3Be3fa. Ha camom pnese oHa mpeacraBJsieT co-
0oii MecATHYTOJNbHHK, BEpPUIHHEL KOTOPOTO, Yepeiysich yepes
OJlHy, ONpPEACJSIOT JIyuH Hauliefi 3Be3ar. B naHHOH r0JIOBO-
JIOMKe paspellaeTcsi caesaTh OZHH INPSIMOf pa3pes, a BOT
qHCJIO CKJaJbIBAaHUI HE OTPaHHUYEHO.

CioxkuB OyMary OIMH pa3, MHl elile HHYEro He CMOMKEM
caenats (puc. 10,6), a ¢ nmOMOIIBIO ABYX CKJAaALIBaHuM
yaaeTcs HOJy4dTb KBajapart (puc. 10, 8), KOTOpuIH HHKAaK
HeJIb3s CYHTATh 3BE3A0H, MOCKOJbLKY YTJB NPH €ro BepIIH-
Hax He ocTpuie. ONHAKO H 3/eCh MOXKHO CH€JaTh <«ABYXKO-
HEYHYI0 3Be3Jy», €CJH TNPOBECTH paspe3 MOx YIJOM,
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OTJIHYHBIM OT 45° (puc. 10,2). C moMouipio TpPex CKAafH-
Bauuil (puc. 11,@) Ml nojyyaeM HACTOSILYIO YeThipPexKo-
HeuHyio 3Besdly (puc. 11,6), a nesnas neperuGul B pasHbe
CTOPOHH (puc. 11,6), ynaercs NOJYYHTb TPEXKOHEUHYIO
3Be3ny (puc. 11,2).

I. TTonyynTe ¢ MOMOIBIO YeTBIpeX CKJAAALIBAHHE NSTH-
KOHEYHYI0 H IIECTHKOHEYHYI0 3Be3fibl. (BOCHMHKOHEUHYIO
3Be3/ly MOKHO HOJIYYHTb, CAEJAB OAHO JOHOJHHTEJbHOE
CKIajabIBaHHE N0 NHATOHAJH, MOKa3aHHOe Ha puc. 11,a.)

II. F3roToBbTe TPEXKOHEUYHYIO 3BE3AY € NMOMOINBIO YeT-
HOTO 4YHuCJ/a CKJIaJHBaHHI,

17. Tpiok ¢ wankoii M&Guyca. Jlucr Mé6uyca moay-
4aloT, CKJICHBAs KOHIBI NEPEKPYYeHHOH Ha mos-06opoTa
nojockn Oymard (puc. 12)!. B pesyabTate y moJ0OCKH

W N
eperppume B

(” .

Lazdurwms © simim ronom”

\/

Puc. 12.

coefHHs0TCs 06a kpasg A U B u o6e CTOPOHLI, Tak 4TO y
aucra MéGuyca — TONBKO OJHA CTOPOHA W TOJNLKO OAHH
Kpa#. Eciv Bel npoBeeTe NPOJOJBHYIO JHHHIO IO HEHTPY
Jaucta MéEbuyca, To oHa IPOHAET NO OGEHM <«CTOPOHAMS>;

! JIucty ME6uyca yAesaeHO MHOCO BHHMAHHA B SaKJIOYHTEJbHON Ua-
CTH KuurH, — [Ipum. ped.
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ecJiH Xe BB Npou3BeleTe BAOJb 3TOH JNHHHM paspes, TO
B pe3yJbTaTe MOJydYaTcsl He ABe, a CHOBAa OJHA uacThb. YUTO-
b 3aHHMAaThLCSI TONOGHBIMH T'OJIOBOJIOMKaMH, TpebyoTes Ka-
panjaul, 6yMara @ HOXKHHIIH.

Ecin MB BOCHOJB3yeMcsl AOCTAaTOYHO IJIOTHOH OyMarod,
nanpuMep mnoJjocko#t Batmana 1 X 10 cM, 1o meras Gyner
BBINJISAETh KaK HENpaBHJBHBIA oBaj ¢ pporubamu. Pacra-
HYB CTOPDOHH, MEl N0GBEMCS TOJLKO TOrO, YTO NETJS MpH-
mer TpeyrosbHylo (opmy. Ho ncxoxnas mosocka He obs3a-
na ObITb NPAMOYTOJIBHOH: HYXKHO TOJBKO, 9TOOH Kpas no-
JIOCKH, Ja¥Ke €CJlH OHH HCKPHUBJIEHEl, OBIIH «HapassesbHbi»,
10100HO KpasiM A0poru (He o0d3aTes]bHO NPIMOJHHEHHOH).

I. Onpenennte ¢ noOMOILIO dKCNEPHMEHTa H paccyxje-
nufl Hamayyuywo (QopMy MOJOCKH, IIpH KOTOpPOH AbIpa B JH-
cre Mébuyca, oOpa3oBaHHOM H3 3TOH MOJOCKH, Obijia OH
6J1i13Ka K KPYIVIOH.

II. Bce ckaszanHoe Bhillle OBLJIO JHIIb NOATOTOBKOHA K
OCHOBHOMY BOIIPOCY: MOXKHO JIH HCIOJb30BaTh jauct MEouny-
ca B KauecTBe HoJiedl K wmuiAne? 3anaua CBOAHTCH K TOMY,
yToOH mpHAeNaTh KpaH JHCTa WIH, TO4YHEE, YacTb Kpasdg «
HHJIHHADPY, MOCKOJbKY YacTh LLIANH, OKPYXKaoWlas ToJosy,
uMeeT ¢GopMy uMauuzpa, Ilpy BHUMATeJBHOM H3YYEHHH
CTAHOBHTCSI OYEBHAHEBIM, 4TO Kak Obl MbI HH HCKDHBJSAIH H
HE ofpesanu kpafl MOJOro UHJAHHApA, €r0 HeAb3A HOJHO-
CTbIO COEAHHHTb C Kpaem JHcra MéEGuyca, NOCKOJABKY
nocse B nepekpyded. Crenafite nmpocto WAANY, KOTopasd
BHINJfAena OB AOCTAaTOYHO PA3yMHO H OHJa OB, eclH BO3-
MO¥HO, JOBOJbHO KPacCHBOH.

18. Baccefis u ¢aaru. ¥ oaHoro uyesoBeka OHJI KPyr-
awiit Gaccefin 100 ¢yToB B nomepeunnke U ABa ¢Jara, KOTo-
pbie OH pelIuJ NocTaBuTh Ha Kpalo Gaccelfina Takum obpa-
30M, yTOOBl KpaTuaiiliiee paccTOSIHHE MexAay HuMH (H3Mme-
peHHoe BJOJbL Kpasi) TaK Ke OTHOCHJIOCh K GOJbHIEMY
PAacCcTOAHUIO, KaK 3TO 0oJibllee pacCcTOSHHEe — KO Beell JUIHHE
okpyxHocTH (puc. 13). Tonbko 3TOT wesyoBEK ycmen Iocra-
BHTL NepBHIA (Jiar, Kak NpHIIeJ] ero NpHsTe b (MaTeMa-
THK) W IpHHEC TpeTHi ¢uar.

— Tenepb, — ckasan upusATeNb, — MBl ROJIKHB Pacnag
JIOXHTE (DJIaTH TakKuM o0pas3oM, 4TOGL paccTosnue Mexnay -
NEPBLIM H BTOPHLIM (JiaraMH OTHOCHAOCE K PACCTOSIHHIO Me-
XKAY BTOPBIM H TpeTbuM (dJarami, Kak 3TO nocjeaHee X
nepBoMy ¥ BTOPOMY pAacCTOSIHHSIM, BMecCTe B3dThIM, Dosee
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TOro, 60I0Ch, YTO BTOPOE PACCTOSIHHE AOJKHO OTHOCHTHCS
K TPETbEMY, KaK 3TO TPeTbe KO BTOPOMY H TpeTheMy, BMe-
CTE€ B3STHIM.

— Boxe Mofil — BockaMKHYN Bianeden Gacceiina.—
Kyna xe st no/:keH BOTKHYTb TpeTHil paar?

— §I ue Mory TeGe Tak cpasy onpenenuth paccrosiume
A0 Hero OT BTOpOro Quiara,— ckasaj npusTedb.— 3aT0 o

Puc. 13.

3Hal0, HA KAKOM DAaCCTOSIHUM MO OPSMOH OH HOJiXKEH Haxo-
IMTLCS OT nepBoro ¢aara.

IToyemy 510 paccrosuue nerue onpezenuts u YeMy OHO
paBHO?

5% rnemwa12um 13

a 7
Puc. 14,

19. BeckonewHas wmaxmaTHas fnocka. Ha maxmaTHOR
mocke pasmepa 8 X 8, msoOpaxenHoil wa puc. 14,a, uep-
Hble KJETKH DacCHOJIOXEHH TaKHM 06pa3oM, 9ToOwl H3 J10-
Go#l KJIETKH MOMKHO OBLIO NONACTb B YEPHYIO KJIETKY XONOM
ciona. Eciu Mbl cABHHEM BCe uepHbie KJIETKH Ha 0AHY
KJIETKY BJIEBO, TO HaM NPHAETCS HCHOJIb30BaTb 13 UepHHIX

24

kJeToK BMecto 12 (puc. 14,6). Ha puc. 15 nokasano, uro
NPOMCXOAUT Ha AOCKax, coaepxaimux 9, 16, 25 u 36 knerok.
MOXHO 3aMeTHTh, YTO HHCJO YEPHBIX KJETOK BO3DacTaeT
JIOBOJMILHO HeperyJapHeIM ofpa3oM. Bompoc 3sakamuaercs

25 gnemor:
Tonekg &

18 rwnemox
3 unu 4

3E wnemorn; 7 unu 8
Pruc. 15.

B CJenyHIeM: KAKyl0 AOJK COCTABJIAKT YePHbIE KJETKH
Ha OeckOHeuno OOJILIION ImaXMaTHOf gocKe?

20. PesnnoBpie sieHTHl. KOpoOKy MOXKHO mnepeBssaTh
OHOA MaTepyaToft JIEHTOUKOM, He NepeKpyumBas ee, ecJi
MEl CYHTAEM, YTO B TeX MecTax, Tle JIEHTOUKa mepeXJecTol-
BaeTcsd, Kak IokasaHo Ha puc. 16,4, ckpyumBaHus me npo-
ucxonut. Hanpumep, KopoGKy MOKHO nepeBsi3aTb CHOCO-
6oMm, n300paKeHHBIM Ha puc. 16,6 wium 6 (y31oM Mbl
npenebperaem). Ho MOXHO Jin, HCXOASt U3 TeX e ABYX CHO-
co00B, nepepsizdaThb KOPOOKY pEe3HHOBOH JeHTOi? Pasuuna
3aKiwoyaercs B TOM, 4YTO pe3HHOBas JeHTa (Hanmpumep,
anTekapckas De3HHKa) Y e COelHHEHAa B HENEPeKpyueH-
HYI0 AeTJI0 A0 Hayajla NEPEBS3HIBAHHS, B TO BpeMs KakK
MaTepyaTylo JIEHTOYKY MEl 3aBsI3bIBaeM y3€JKOM B KOHILE.
Mebl TpeGyem TOJIbKO, YTOGH PE3MHOBAs JIEHTa 0OB3bIBaJa
KOpoOKy mo cCXeMe, NpHBeJeHHOH Ha puc. 16,2, Yrto xe
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KacaeTcsl MECT CaMomepeceyeHHsl X, TO HX MOXKHO CAelaTh
aubo NpsIMBIMH, Kak Ha puc. 16,6, n1ubo C mepexsaecToM,
Kak Ha pHuc. 16, 6.

Puc. 16.

Ropmuow

-

Puc, 17,

Il 3KCHepHMEHTOB BO3bMHTE LIHPOKYIO TOJICTYIO Pe3Hs
HoBylo Jenty ! mmuHofi okosno 30 cM (B HepacTAHyTOM CO-
CTOSHHHM) H BBIPE3aHHBEI H3 TOJCTOTO KapTOHA HNpPAMO-
yroJbHHK pasMepoM, ckaxem, 15X 20 cm. [lepexnecr na
puc. 16,a mo BHeMIHEMY BHIy NOXOJHT Ha NepexJecT Ha
puc. 17, Ho Ham ynoGuee Oyner cyutaTh, 4TO Ha puc, 17 ne

! Hanpumep, KyCOK 9JacTHuHoro GuHTa. — IIpum. nepes.
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TIPOMUCXOJAHT HePeKPYyYHnBaHHs, HOCKOJLKY CTOPOHA JIEHTH,
KoTopas paHee Onlia BepxHefl, ocTaeTcsl BepxHeH u HaJiee.
UroGu gHTaTeJb He TPATHJA 3P BPEMEHH, MHl cpasy
CKaxeM, .9T0 € THOMOUIBK ' croco6oB, YKa3aHHHIX Ha
puc. 16,6 n 17, o06BsA3aTh KOPOOKY DE3HHOBOH JeHTOH 0e3
NepeKpyyHBaHus HeJdb3s; a C HOMOIbIW cnocofa, npen-
cTaBJeHHoro Ha puc. 16,e, moxno. Kak -3To caenars?

21. Henpapuabubtii poct. Hekunii gesoBek 3ameruJs, 4To
OHA €r0 PECHHIA PAcTeT HOX TAKHM YIJIOM, 4TO 3ajeBaeT
rnasnoe f1670k0. OH BHIpBaJ €e MHHIETOM. 3aTeM 3TO CTa-
JIO MOBTOPATbLCS BHOBb M BHOBb, DPHUEM uepe3 KpaliHe He-
peryispHele HPOMEKYTKM BPEMEHH, TaK YTO YeJOBEK pe-
LI BO BceM pasobpaTbcs. Mexay ABYMS NpeNbIIYIUIMMH
yAaJIeHHSIMH PECHHIB Hpoulio 4 AHA, HO HA 3TOT pa3 HH-
TepBal coctaBua 12 gHef. Hasee — cuopa 12 nmeii, notoM,
K ero yIuBJeHHIO,— 4 aHs. 3ateM mnocJjejoBaj JOJTHH ne-
pepuiB B 16 nHeft, noroMm — 4 nns, Aanee — 12 m HakoHer
onsiTe 12 nuefi.

— Ara! — BOCKJHKHYJ OH. — §I NOHSI, YTO IPOHCXO-
JUT, H 3HAIO, KOTAa IpHAETCs yAaJsTh OUEpPeaHyO PEeCcHHLY.

Korna xe 3To npujercs caejsaTh ¥ DogeMy?

22. H3ob6perateabnniii pecraBpaTop. PectaBpartopa mo-
IPOCHJIM TNOJHOBHTbL HCIOpYeHHYIO (pecky. Biagenen cxa-
3an:

— Kak Bunute, Bc (ppecka mOKpeTa nsTHamu. [lpas-
na, B GOJIBIIHHCTBE CBOEM OHH OY€Hb MeJKHe, H, i AyMalo,
HX cJefyeT OCTaBHTb HETPOHYTHIMH KakK CBHAETEJLCTBO
ApeBHocTH (peckd. Onmako BaM ciaenyer yaaiuts 10 wau
15 caMBIX KPYHHHX NSATEH, KOTOpHE HOPTAT H3o0paxkeHne
He6a, n60 HANOMHHAIOT HABO3HEIX KYKOB MJH UTO-TO B
3TOM pofe. A

PecraBpatop cpaenan Bce, KaK €ro npOCHJH, HO BJjase-
Jiel, IOCMOTPER Ha paboTy, 3aMeTH:

— 1 BuXy, BH ele He 3aKpacuJH caMble GoJwliue
nsATHA,

Tem we meree 10 uuu 15 wanGoabuwinx nsiTen OBJIO K
TOMY BPEMEHH Y/JaJeHO, W pecTaBpaTop NOPEeAJOKHJI MNOJj-
HOCTBIO OTpecTaBpHpoOBaTh Hebo, yaanuB Bce naTHa. Ha 310
BJajesel, BO3pasuJ, YTO TOTAA IPHULIOCH Obl HOJHOCTBIO
pecTaBpupOBaTh H OCTAJBHYIO YacTh (hpeckH, 4ero oH He
MoxeT cefe N03BONHTb. B uTOore pecraBpaTop elle pas
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OpOAENa aHaJOCHYHYW paboTy M C TeM Xe pe3yJbTaToMm:
caedyrouyue 10 niam 15 HauGOJBUINX MSITEH BCE TaK e BbI-
Jgensanck Ha ¢goHe Heba.

Bonpoc coctout B caenywuieM, [Iarwa ua ¢pecke yGu-
BAaKT NO pasMepy OT caMblX OOJBILIMX A0 MHPHAJOB MHKDO-
CKONMYECKHX TOYEK, COCYHTAThb KOTOPble He B3sjcsd OH HH
OJMH YeJOBeK. PecraBpaTop NOHsJ, 4TO, Kak OH JOJITO HH
NPOJ0OJKAJ OH JeficTBOBATH NOAOOHBIM 00pa3oM, Bcerza
ocranytest ouepennnie 10—15 naubosbminx nsten. Kak xe
eMy cJieyeT MOCTYHNUTE?

23. Kpunrapudbm. Kpunrapudm npencrapiaser co6oil
TOJIOBOJIOMKY, B KOTODOH Hajg 4HCJaMH BBINOJHSIOTCH
apupMeTHUeCKHEe AEHCTBUS, HANPUMEp CJOXKEHHE HJH YyM-
HOXEHHE, HO uubps 3ammppoBaHsl OykBaMu. Tpebyercs
BOCCTAHOBHTE BCE YHCJA, YYACTBYIOIIHE B TOJOBOJOMKE.
IlpocrefiminM npuMepoM CIYXKHT <«KpHOTapudM Ha YMHO-
JKEHHE»

X
A

[TockonbKy OAWHAKOBEIMH GyKBaMH 0GO3HAYalTCH OJHHA-
KoBble mHGpPH, MH 3akjawygaeM, 410 A = 1, u6o Toabko 1
YAOBJIETBOPSET JaHHOMY paBeHCTBY L.

Huorpa BMecTo nudp cTaBiTcss H ADYrHe CHMBOJHL
Tak, nanpumep, B IpHBEICHHOM HHXKe KpunTapudme BMe-
CTO BceX 3alluQpPOBaHHBIX Hudp craBHTCS TOYKa. FI3BecTHO
TakXe, 4YTO y 3Tod 3ajauyn oTBeT eaumHcTBeH. (Lludpoit
1 obosmauena, pasymeercs, eAuWHHna.) BoccTaHOBHTe BCe
LHDDH,

b

24, Yenosex u nosic. OAHH dYenoBeK HMMed oGBIKHOBE-
HHE, OTNPAaBJAACh B J0POTY, CKATHIBATh NOSIC OT KymNaJjbHO-

! 3mecy aBTOp MoauannBo mpeAnonaraet A w5 0, — Ipunm, nepes.
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ro xanara, Oaus KOHel 3TOro mosica OwlJI cpe3ad TMOJ
yriom 45°, 4TO pa3ApaxKaso Hallero BJajenbia, NOCKOJb-
Ky H3-32 3TOTO TOJUIMHA DYJOHA B NONEPEYHOM HalpasJe-
HUH CcTaHOBHJach HepaBHoMepHoH. UesnoBex mbiTajcs clo-
JKUTh KOHEIl Tosica Tak, 4TOOH INPHAATh €My IHPSMOYTOJib-

Hy10 Gopmy. :

~
A

% K Brusz Chepxy
Al T
L . ¢
[-g 2-e 3-e
CcrAodabarue crpniobaiiie crenadaliie
o g
Puc. 18.

Ilpocto 3arHyTh KOHel, Kak MNOKa3aHo Ha puc. 18, a,
HeJIL3sl, DOCKOJBbKY YABOEGHHAS TOJUIMHA NPHXOAMTCS Ha He-
npamoyrodasHbifi yuactok A. Cnocof, nmpencraBjieHHHE Ha
puc. 18,6, Toxe He ropMrcsi, TaK Kak, XOTS TeNeph YTOJ-
1IeHAe H NMPHHHMAaeT NPAMOYTOJBHYI (POpPMY, Ha ydacTok B
npuxonaTcs 2 ciaosd, a Ha ydactok C — 3 cjod. Psa apyrux
MaHHDyJsAuui Toxe He MPHBEJ K HesH. Kak Xe genonek B
KOHI€ KOHIIOB CHPABHJICS C 3TOH 3agayel?

A o — Hoeooo O ———~ V eeom
B —seo [ oo Po——eoe W o —
Cmems Jome Q —mmom X —ee—
D —.. K —o— R e—oe Y —e—
E . Y Z ——
Foome M —— T —

G ——- N —. Uoes—

Puc. 19.

25. A3byka Mop3se. BarisgHuTe Ha MeXAYHAPOAHYIO a3-
Oyky Mopse Ha puc, 19. YuuThb ee HaH3YCThb JAOBOJLHO
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CKYYHO; a INOCKOJBKY HayYHTbCS MOCHLIATH C €€ NMOMOIIBI0
cooO0lLleH sl Jierye, YeM HayyHTbCHg HX HPHHHMATb, TO JyY-
Hle HaYHHATE ¢ nocjenuero. Jlag ornpaBuTeds NpPHBENEH-
Has Boillle TabJMIa BHITJIAAHT BHOOJHE JOTMYHO, HOO GYKBHI
Ha Hell pacnoJsoxeHH B aJ(aBHTHOM MOpPsiAKe, HO HAJd ye-
JIOBeKa, IOJydYalollero cooOlieHHs, OHH MaJjo NPHTOLHBL.
B rakom xe Hopsaake clAeAyeT PACHOJIONKHTbh CHMBOJH Tak,
4yToObl, NOJYYHB CHTHAJ, MBI MOTJIH, HE Tepss BpEMEHH,
onpenesnTb, Kakoit OyKBe COOTBETCTBYeT AAHHBIH CHMBOJ?
(Ilynxryanueft, nudpamu H T. 0. M Hpenebperaem.)

26, MoayckpuiThle Becol. Ha puc. 20 ropusonranbHas
JUHHS H300pajkaeT HEBECOMOE KOPOMEICJIO, TO4YKa ONOPH
KoTOporo pacnonoxesa B F. JlJaHHA NpaBoOTo pelyara KOpo-

MBICJIa HEH3BECTHA, AJIMHA JIEBOTO phblyara parHa 1 M, K.

< 1M -

S

A
F

Puc. 20.

TOMY K€ Ha €ro KoHle nojseuied rpys B 1 kr. KopoMeicsio
crnoco6HO yAepXKHBaTh JA1000H Bec, a NMOCKOJbKY OHO HaXo-
OUTCA B paBHOBECHH, Ha ero NPaBOM KOHIIE TOXKe BHCHT
Hekuii rpys. Uem Janbpimie pacnmosioxeH NpaBuii Ipy3 OT
TOYKH OHNOpPHI, TeM MeHbHWIHM OH JoJXKeH OwTh. KakoBw
Haubosbllass W HaWMeHblLIag TPAHHIL AJS CYyMMapHO#
CHJIBI, C KOTOPOH KODOMBICJO MABHT Ha TOYKY OHOpPH F?

27. 3Besnononodublii TeTpasnp. HasoBem 36€300n0006-
HbLM TIPABHJIBHBLIM MHOFOrPAaHHHKOM (BHTYDPY, KOTOpas IOJy-
yuTCAd U3 OOBLIYHOrO MNMPaBHJILHOrO MHOTOIPAHHUKA, €CJAH Ha
Kaxo#l ero rpaHy Kak Ha OCHOBAHHH NOCTPOUTH IPAaBHJb-
HYIO MHPpaMuAy (Ha KaxKJA0H# TpaHW OAMHAKOByW0). Tak, Ha
puc. 21 nzobpaxken 3Be3fonofoOHB} KyO; OH uMeeT 24 rpa-
HH, a He 6, kak o6blyHBIH KyO. Jlerko sameTHTb, 9TO K KaxkK-
Jomy pebpy ucxodHoro KyGa NpPHMBIKAeT Temepb HO JB€
rpanu, o0pasylolluX ABYIpaHHBIE YIJB Bpojie o (KOTOpHE
TOxE NPHUMBIKAIOT JPYT K JAPYTY); 3TO — ofulee NpaBuJo.

30

B HalleM oIpefleJieHHH HHUYETO He TOBODHTCH O BHICOTAX
n¥paMmuj], KpoMe TOro, 4ro BCe OHH DaBHBH MeXIy coGoil.
Ecnn Mbl BO3bMEM 3Be3JOHOJOGHBIH TeTpasAp. HJIH «POJO-
Aenapasap» (puc. 22), ¥ HayHeM yMeHbWATb BLICOTY

Puc, 21. Puc. 22,

COOTBETCTBYIOIUMX MNHpaMui, TO, OYEBHIHO, YIJIH OYAYyT
BO3pacraTh. B KakoA-TO MOMEHT OHH CTaHyT paBHH 180°.
Kak nasmBaetcsas (Ha OGHIYHOM MaTeMaTHYECKOM S3LIKE)
TaKO# 3Be3H0NOA0OHLI TETpasap?

Puc. 23.

28. Terpasaap B xy6e. Ha puc. 23 nso6paxen Han6omb-
WIHA TeTpasap, comepxaumuiicds B HEKOTOpoM KyGe. PeGpo
Kyb6a nMmeer anumy 1, Tak yTo aamHA pebpa y Terpasapa
paBHa 4/2. He noap3ysce KapaHiauoM u 6yMaroii u Huue-
0 He JAOCTpanBasi Ha NpPHBEJEHHOM pHCYHKe, OIpeieliHTe
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o6beM Terpasapa ABCD. dto osHauaer, uTo 3agauy pe-
IaTe Bbl JOJIKHBI, HCIOJB3Ys TONLKO NPOCTHE T'eOMETpH-
YecKHe PACCyKAEHHUS H COOTHOMIEHHS.

29. Paspesanue kBaapara. PaspexbpTe KBajpaTHBI
auct Oymarn Ha 20 OAMHAKOBEIX YacCTell C NMOMOLIbIO Nps-
MbIX paspesos. Uactm paspeuraercs nepeBopaymBaTh 006-
paTHO#l cTopoHo#l kBepXy. OnHaKO 3ampeleHo NPOBOAHTH
paspesel mnapajJeJbHO KaKOH-HHOYAb CTOpPOHE KBajpaTa
(B mpoTHBHOM cayyae MH Moryu Obl pa3pesarb KBajapaT Ha
mo6oe YHCJAO TOJOCOK € NapasllelbHBIMH CTOPOHAMH).

30. Henagexnoe npucnocobaenne. Kaxoe mpoctoe mpu-
cnocobyenne, KOTOpoe eCcTh B OOJIbIIMHCTBE JIOMOB, ONHCHI-
Baer, ecJu 9YTO-TO He JAaAHTCS, TOUHYIO SJJIHITHYECKYIO
TPaeKTOPHIO? 3aMeTHM, YTO pedb HAET He O YacTH MAallniibl
HJH Kakoro-umOyab poMaiiHero npubopa, a of ouyenb Hpo-
croMm npucnocobiaenud. Kpome Toro, 3necs coBcem He yya-
CTBYIOT CTE€HH HJH ADYTHe BEPTHKAJbHBHE HOBEPXHOCTH.
Teopernyeckn TpaekTOpHsl INPOXOAUT TOYHO IO IJLIHIICY.
ITpakTHyeckn NpH HOPMAJIBHHIX YCJOBHAX OHA OYeHb GJH3-
Ka K aaauntayeckofl. Ompenennte, Kakash HMEHHO YacTb

KakKoro HpHCHOCOéJIeHPIH H HOPpH KakKHX ofcTostTeNnbCTRAX

ONHCHIBAET 3JIJHITHYECKYIO TPAECKTOPHIO?

31. 3umuas dororpadus.

BeaMosBHBI Jec, u nacMypHoe Heb6o,

W Bce pepeBbs roJsl, TOJABKO NHXTA,

Han BceMu BO3BHINAACh, 3eJeHEET,

Ha Heil eme ocraiuch IIankH CHEra:

Ha Bepxuux BeTKax 60Jbli€, 4 HA HHXHHX
Ero yx HeT, Kak u Ha BCeX AEPEBbfX.

Tak uTo Xe MoXeM Mbi CKazaTb O BETpe —
KaxoB on 68121 4 654 A4 oH Booblie

C Tex nop, xax BHnaJ Gesblii CHEr Ha 3eMJI0?

32. FonosonoMkH ¢ BepesKamH. Ha puc. 24 wusoGpa-
JKeHa HenpepblBHAs (3aMKHYTas, TO €CTh He HMEWNas KOH«
1[0B) BepeBOyHasl NeTJid, YaCTHYHO 3aKpHITast KPYTJof mia<
ctuHOH. MucTep M. BHAHT TOJBKO Ty 4aCTh NETJIH, KOTOPas
He BHAHA Ha pHC. 24, H He MOXET CKa3aTh HaM, ecTh JIH Ha
Hell y3ea. Muctep N. BHAHT BCIO meTiiio U yTBepKJAaeT, 4To
Ha Heil ecTb OAMH HpocTod y3esa. Hapwucyiite, uto Haxomur«
cfl o/, NJIACTHHOM,
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Ha puc., 25 uso6paxeHbl ABe BepeBKH (He merad, HGO
Kax/1asl M3 KHX MMeeT JBa KOHIAa), NpuueM KoHen B mpoil-

Puc. 24. Puc. 25.
JeT CKBo3b A, Kak yKas3bBaeT cTpejka. Ecin Mbl Teneps

" Bce Tyro 3aTdHeM, TO 4YTO 3a y3€J HOJYYHTCA B pe3ylibTa-

te? OTBeTbTe Ha 3TOT BONPOC, He NpH-

vpomie—s I M —
Oerasg K BepeBKe.

1
33. 97 %. ITy rosioBONOMKY HyK-
HO pEeUINTb B yMe€, He IOJb3ysch Ka- ~
padpamom #u OyMarof, npdyeM Ha
pasMmbiuienne gaetcs 10 cekynn. Ecin
¥3 Hekol napTud Kode ynaneno 97 %
coAepxaulero Tam Ko(eHHa, TO CKOJb-
KO YaHlek TakKoro kode cieayer BH-
NUTh, YTOOB MOJYYHTbL Ty IKe Iop-
nuo kodewna, KoTopas COAEPIKHUTCA
B OAHOM vamike OOHYHOTO Kode?

GEem

34. YenoBek ... B MOJOYHOM Ia-
kere. BockoBasi KOnus 4es0BeKa, PoCT
KoToporo paBeH I M 66 cM, a Bec
80 xr, caesaHHas B HaTypalbHYyKO Be-
PHYHHY, NIOMeLleHa B COCY[, pasMepH
KOTOpPOro HaXOASTCA B TOM K€ OTHO-
IIEHHH, YTO M Y JHTPOBOro IMaKeTa
us-nox Mosoka (puc. 26). Ilockouns-
Ky ¢urypa caenana u3 BOCKa, ee MOXK- ¥
vo pacrtonuTh. IlonpobyifiTe OLEHHUTH Puc. 26.
€ TOUYHOCTBIO He MeHee 10 %, CRoaBKO
ellle TAKWX PACTOMJEHHBIX BOCKOBHIX <JIOAeH» NOMECTHTCS
B atoM ke cocyae. ([Tocrapaifitech ciefiaTh 3T0, He NPOU3BOAS
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H3MepeHHH Ha UYeprexe, a NOJMb3YsiCh TONBKO CAMBIMH 06-
INEeH3BECTHBIMU (paKTaMH, HaPHMep YTO BHICOTA JIHTPOBOIO
naxkera paBHa 16 cM 6 MM.)

35. U3 naru ksappatoB — onuH. Durypy, msobpaxen-
Hyl0 Ha puc. 27, tpebyercs paspesaTh Ha YacTH, H3 KOTO-
pBHIX 3aTeM HYXHO cOcTaBHTb kBajpar. Cama ¢wurypa co-
CTaBlieHa M3 5 KBaApaTOB, OOBEAMHEHHBLIX BMecTe. 3ajgayy
HYXKHO DeWdTh, paspe3aB ¢urypy Ha 3 gacTh ¥ NPHTOM

Puc. 27.

clesaB JiHlib 2 NPIMOJHHEAHEX paspesa. [IpoBens nmepsri
paspes, BH He MOXKeTe CABHIaThb NOJYYEHHLIE YacTH — OHH
HOONXKHBl OCTaTbCst B OpexHeM noJoxendn, (Hemenkuii ma-
TeMaTHK ['napbepT [doKasaji, YTO C- HOMOIMLIO KOHEYHOrO
4HcaAa  paspe3’oB  MOXKHO IpeoOpas3oBaTh INPOU3BOJIBHHIT
MHOTOYTOJIbHHK B JIIOOOH JAPYro# MHOTOYTOJBHHK, PABHOBE-
JIMKHH TepBOMY, HO INIPH 3TOM YHCJO 4YacTeH MOMKET OKa-
3aTbcsl OyeHb OoapmuM !. B mnamefi xe samage moamuo
ObITh 3 yacTd H 2 paspesa.)

36. Pewnte B yme. DTy TroJIOBOJOMKY HYKHO DeLIHTb
B yMe, NpHYEM DEUIEHHE HAA0 NOJYYHTb C IOMOLIBIO IPO-
CTHIX T€OMETPHYCCKHX M apHPMETHUECKHX PaccyxXKIeHHH, He
Nosb3ysich yepTexkaMu. Jlesas 3TO HHaye, BH YCJIOXKHHTE
peluleHne HacTOJbKO, YTO 3ajnaya CTaHeT MOAXOAALel Ajds
nocofus 1o reOMeTPHH.

! Oror daxr 6ma ycraHoBJeH 3ajoaro Ao TuanGepra. Cm. JIuuj-
rped I, 3auumarenbnoie 3afiayd Ha paspesanme, —M.: Mnp, 1977,
¢. 251—252, — lipum. peo-
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MHororpaHHUKOM, O080UCTEEHHbIM K IAHHOMY, ,HA3HIBa-
€TCsl TAaKO# MHOTOTPAHHHK, BepIIHHEI KOTOPOro COBIajfaloT
C HeHTpaMu rpaHedl mcxojanoro Muororpanunka, (Ilon uen-
TPOM MHl 3/1€Ch NMOHAMAaeM TOYKy, OTBEYAIOUIyI0 LEHTPY T-
KECTH BHIMOJHEHHOH H3 KapToHa rpaud. Tak, waupumep,
HEHTP KBaapaTa — 3TO TOYKa HepeceyeHHsi ero AHATroHa-
JeH, HEeHTPOM TpeyroJbHHKA CJIYXKHT TOYKa MepeceyeHns
ero MeJHaH U T. 1.)

Bonpoc 3axmioyaercs B TOM, 4ToGH yKasaTh, 4eMy pa-
BeH 00béM MHOTOrDAaHHHKA, ABOHCTBEHHOIO K NPAaBHJIBbHOMY
TeTpasjpy eAHHHYHOIO obbeMa.

37. Crporo reomerpuyeckn. JlanHaa TroJOBOJOMKA,
noA00HO MHOTHM IPYTHM B 3TOM CGOpHHKe, NpeLbsBJAET
X

-— ° — - . °
A

b c FE B
Puc. 28.

onpedesieHHHe TpeGoBaHuA K cnocoly ee pemenus. Ee mo-
JKHO OYeHb IIPOCTO peUIHTE ajrebGpavyeckHd, OAHAKO Tpe-
OyeTcss HANTH YHCTO TeOMeTDHYECKOE pellleHHEe, K TOMY XK€
He HyXJAapuleecs B AOHNOJHHTENbHHX TOCTPOEHHSIX.

Ha otpeske AB mnpousBo.bHO pacmosiaraercs Touka C
{(puc. 28). 3atem crpoutcst Touka D rak, urobn AD = CD;
nanee cTpositcs Todkd E W F, NJig KOTOPBIX BHINOJHSIOTCS
coornomiennss CE = BE, AF = BF, u Hakowen, CTPOHTCS
Takas Touka X, uro CX = 2FX. .

Jokaxure, uto BX =2DX u AX = 2EX.

38. Pacno3Hasande. B apXUTeKTypHBIX YepTekax IIH-
POKO HCHOJIb3YIOTCH OPTOTOHAJBHBIE NPOEKHWH (B HHUX OT-
CyTCTBYeT MNepcleKTHBa), MO3BOJISIONINE HaM paclo3HaTh
00beKT, KOTOPbIAi OHM mpeAcTaBasioT. OAHAKO 0OGDBEKTH He-
IpUBLIYHOK (OPMBI MOPOA ¢ TPyAOM NOARAITCS TaKOMY
pacnosunaBanuio. Tag, Ha puc. 29, a usobpaxen Ky6, or Ko-
TOpPOro OTpe3aH TpeyrodnHulfi kKauH. Bce Tpm ero oproro-
HaJibHBIE MPOEKIHMH oAMHakoBel (puc. 29,6). Toabko mo
THM INPOEKIHAM BOCCTAHOBHTL Hallle TeJO OuJo On He-
JIETKO,

Ha puc. 30 mokasausl TpH NPOEKIHH HEKOTOPOTO TeJa,
KoTopoe Tpebyerca pacmosnate. Ilpu stoM cobuaronatorca
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cnenyouye npasuaa, [IpsMble JAUHHH H300DPaxaloT TOJBKO
pe6pa MHOrOrpaHHHKOB (a He BHJ, HamnpuMmep, HJIOCKOCTH
«cOOKy» W HEe H30JHPOBAHHLIE JHHHH, BPOJe HATAHYTOH

Bud
£ mobnes
Hanpabrerndsd

Puc. 29,

nposoJiokn). Kpome Toro, eciid Kakoe-To pe6po HaM He BH-
JHO, €ro Hajo H3o0paxarb NYHKTHpPOM. B mpuHnune mo-

Bud chepxy Bud cnepedu Bud ciomy

Puc. 30.

BepXHOCTH MOTYT OBITh HCKpPHBJIEHHBIMHA, HO B HalleM CJay-
Yyae TEJO OTPAHHUYEHO HCKJIOYHTENLHO RAOCKUMU TPaAHSIMH.

39. Mupampan maiia. HexaBuo B Tabacko Ouin obxa-
py:eHBl TDH BecbMa IIpHMeyYaTesbHHEe NHPaMuAB Maiis.
Onu kacaloTcst ApYr Apyra, Kak NOKa3aHo Ha puc. 31, w,
KpOMe TOTO, OYeHb IOJIOTH — HX TPaHM HAKJOHEHH! K ropH-
30HTAJbHOH IJIOCKOCTH HOJ yrjoM Bcero Jjuib 30° Ycra-
HOBHB 3TO, HccJeaoBatesb cdororpadupoBas NHPaMHAH CO
CTOPOHBI 03epa TakK, yToGH Ha (oTorpaduu MOJIYyYHIOCh HX
oTpaxeHHe B CHOKOiiHOH Boge. OTbexaB AOCTAaTOYHO AaJe-
KO Ha JOJKe, OH BOCIOJb30BaJcs TeleobbekTHBoM. [Ipu
3TOM BHelIHHE GOKOBHIEe IpaHH NHpaMui, A U B 3puTE]bHO
CAHJHCh ¢ BHeIIHMMH rpausmu nupamuan C. Kamepa BO
BpeMsl ChEMKHM paclnoJjiarajacb y caMoi NOBEPXHOCTH BOAL,
oryero Ha (ororpaduy NoJy4yHJACh OPTOrOHAJIbHAS NMPOEK-
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LHA TMHPAMHAL H ee OTpameHHs 6e3 Kakux-iu6o omftyru-
MHIX NepCHeKTHBHBIX HCKaXKeHHH.

Yro npeacrasisier coboit Ha ¢ororpaduu TpeyroJbHHK,
00pasoBaHHLIl BepUIHHAMH MeHbHIMX nupaMuy A u B u

A i 038,00

Honpobnenye
Ha KAMESY

Puc. 31.

oTpaxenreM Bepumubl C Gouabliedl nupamuau? Obocnyiite
Ballle YTBEPXKAEHHE,

40. Cxopoctuoil Tect. BoT eme o4Ha rojoBoJOMKa, AJad
pellleHHst KOTOPOH OTBOAMTCS OrpaHnyeHHoe Bpems. Hamu-
IIHTe, YTO CTOHT B NpaBOH YacTH AAHHOTO paBEHCTBA

1 234 567 890 —>
(1234 567 891)% — (1 234 567 890 X 1 234 567 892)

Tlonp30BaTbCc KAKHMH-IHOO BBLIUMCAHTEJBHHIMH MaHIHHAMH
He paspeuraercd. BpeMeHn Ha pelleHHe 3ajayd — 4 MH-
HYTHL. .

Lxcon fo

poouncs.....
wMep Ha ... M
208y HcUIHH

L aconn fo
podunace 6 18...
YMEpAA HE ... M

200y HcUIHY

3 F}
* AR TRTVTTTTL SITSTTYE PO IO AU T, DAL
Puc. 32.

41. Isa morniabHbix Kamud. Ha kaaa6uie psiaoM BoO3-
BHIUIAIOTCS IB€ MOTHJBHBIE HJIHTH. YacTe HaHECEHHHIX Ha
HUX uu¢p crepaack oT BpeMeHd (puc.32). Ho us cemefinux
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nuceM sBCTBYeT, 4To W JIXKoaH, W ee Gpar J{xKom yMep-
JIH B DaHHEM [ETCTBE M 4TO eIHHCTBeHHAas LH(ppa B HHXK-
Hel CTpoKe HaamucH Ha kKamHe JIJKOHa Ha elHHHLY MEHbLIE
COOTBeTCTBYIONIEH eAnHCTBeHHON muppH Ha kaMuHe JxKoamH.
Onunako wusBecTHo, yTo JI:KOH XHWa goJbuie, yeM J[XKoaH.
Omubka B ceMeHHBIX NHCbMAaxX MCKJIIOYeHa. YKax)HuTe C
omm6kofl He OoJsiee yeM B 3 roja rof poxXAEHHd, yKa3aH-
HBIA Ha OAHOM H3 MOTHJBHBIX KaMHEH,

42. Nlenexnas adepa. CyliecTByeT XOpONIO H3BECTHHHA
THI TPIOKOB HJM IapajoKCOB, H3BECTHHIX KaK reoMeTpHye-
CKOe HCYe3HOBeHWe. B HHX Ipynny KakeX-TO OJAHHAKOBLIX

] A A

N
=}

% Kopoue
[+ -]

Ao paspesowws

TEnepy Kimopst Eimtme He

Puc. 33.

no ¢opme obbekToB (00HYHO OyMaxKHHIX) paspe3aloT Ha
QaCcTH M MaAHHWNYJIHPYIOT 3THMH 9acTsMHM TakHM obpasoM,
YTO B HTOTEe OJHH H3 OOBEKTOB KaxKeTcsd HCYe3HYBHINM. Mbl
saiiMeMcsa oOGpaTHON 3ajaveil, B KOTODOH JIMHIHHI OOBEKT,
TaK C€Ka3aTh, «MaTepHa/Ju3yeTcsd H3 HHYEro». DTOT TPIOK
HCIIOJIL30BAJICS MOHIEHHHKAMH, UTOOH clenaTh, cKaxeM, H3
50 pemexunx kymiop 51. Ilpm stom Kymopw paspesaniuch
Ha 9acTH, a8 3aTeM aKKypaTHO CKJEHBaNHCh, KaK NOKAa3aHO
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Ha puc. 33 (14 mpocTOTH 37ech u3obpaxeno 6 Kymop.
(CornacHo GaHKOBCKHM IIpaBHJIaM, Da30pBaHuyI0 KyHIODY
paspelnaeTcs CKJIEGHBATh, XOTH OaHKH Bcerfia OTHOCATCA K
nogo6ublM BenlaM ¢ MoRo3peHHeM.) Kak Bu BuIHTE, Kaxk-
JBIf cAeAYIOHA paspe3 CABHTaeTCs IO CPABHEHMIO C IIpe<
IBLAYUIAM pas3pe3oM BIPaBO. 3aTeM BCE JIEBbi€ 4acTH CHABH«
ramoTcst BHH3 H CKJEHBAlOTCS € COOTBETCTBYIOU{HMH IIpa-
BbIMH gacTsaMH, HMest cocTouT B TOMm, 4TO MaJjiag noreps B
KaxJAoH Kymniope NpofiZeT He3aMe4YeHHOH, a B pe3yJabTaTe
nosBUTCS HoBasd Kymwopa. OnHako GyMarkuble AEHbTH Hepe-
HYMepOBaHH, H cepHiHBIE HoMepa Bce pa3JuuYHbl MeXIY
cobofi |, Heroasfi 3aMbic/ing H3MeHHMTb Bce HOMepa OAHO«
BpeMeHHO, HO 0aHK OOHADYKHT N000e NMOBTOPEHHE HOME«
poB. MoOllleHHHK MOXKeT NOJYYHTb MaYKy OGAHKHOT TOJBKO
¢ ToCJeNoBaTeNbHHMHE HOMepPaMH, HO HUCAO yupp 68 Kas-
doii kynope MoxerT MeHsThcA. UToOnl AenaTh paspessl enie
6auxKe ADYT K APYrY, GHCJIO KYRIOP MOXHO yBesJnuuTh, Ka-
KOH HaHjyuylie#l cTpaTerHu HOJIXKeH NPHAEDIKHBATLCH MO«
IIeHHHK, Aa0bl NOJYYHTh JHIIHIOK KYNIOPY C HenoBTODPAIO-
mumcss womepoM? Ilpofimer nu 3arta cTpaTterdss Ha CaMoOM
nene? Kaxoti Homep 6yder y Hogold Kynwopol?

43, Jlarymka n yroa. JIsrymka CUAMT B Npy1y, NpHYEM
ee ria3 E HaxoQuTcs Kak pa3 y INOBEPXHOCTH BOJHE OKOJIO

\ /opusonmans
60°

obeparocme

Puc. 34.

camoro Gepera. Ona BHIyBaeT MOy3HpPb, KOTOPDHH pacrer,
Bce BpeMs OcCTaBasAch IIPH 3TOM IpaBHJbLHOH monaycoepodh
(AplxaHua y JATYHIKH KaK pa3 XBaTaeT Ha 3Ty paloTy).

! Tlpencrasbre cefe, 9TO HeN0 NPOHCXOAMT B CTpaHe, rIe Ha KyIio-
pax HOMep NpPOCTABJAETCH TOJbKO OAHMH pa3 (a He ¢ ABYX KOHIOB Ky-
HIOpL, KaK OGHYHO),
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INpuyeM my3slph pacnosioxkeH y camoro Oepera H, 3HauHT,
MOMKET PAaCHpPOCTPAHSATLCS TOJBKO BJEBO, 4TO Ha puHc. 34
OTMEYeHO C MNOMOMIbI0 NOJYOKpyx)HocTedl. Babouka-onwo-
IHeBKa Bce BpeMs HAXOAUTCH B ToYke B, pacmosioxeHHOH
HaJl caMbIM Ny3HIpeM Ha BePTHKAJbHOH Ayre, NPOXOAAIIEH
uepes TOuKy E, M TaKoH, 4To KacarenbHas K STOi Ayre B
Touke B oGpasyer ¢ ropusouta’ipio yron B 60° Jlarymka
HEOTPLIBHO CJAEAMT 32 MaHeBpaMu 6abOuKH. YBEJIHYHBAET-
Csl WJHM yMeHbIIaeTcs NMPH 3TOM YIoJi, MOJA KOTOPBIM JASAryul-
kKa BHAHT 6a00uKky?

OrtBer creayer garb, He NOJB3YysAch Kapanpauom u Oy-
Marof.

44. Cxoabzamui TpeyroJnHuk. TBeproe Teno B QopMme
aBHOCTOpOHHEro TpeyroibHHka PXY JeXdT Ha JABYX
g.ﬂHHbHX A u B. TpeyroabHHK MOXKeT CKOJb3HTh IO Ha-

KJOHHBIM MJIOCKOCTAM 3THX KJHHBLEB, pacnoJioXeHHBIM II0J
P

Puc. 35.

yraom 30° K TrOpH30HTAJ M, TakK YTO OCHOBaHHE TPEyroJib-
HHKA MOZXKET HAKJOHATBCA H 3aHHMATh, HANPHMED, IOJIO-
JKeHHe, OTMeueHHoe Ha puc. 35 nmyHkTHpoM. HanGonbuini
HaKJIOH moJydaercs, Korpa Jjubo Toyka X, nubo Toyka Y
nonazaalwT B nojoxenune O.

Kakyio TpaekTOpHIO ONHCHIBAaeT TOYKa P, xoraza Tpe-
YrOJbHHK MEPeMeljaeTcss H3 OJHOTO KPAHHEro MOJIOKEHHs
B npyroe? (I1pusennTe nOoKasaTeJabCTBO l.)

45. Koporxnii maneu. CpaBHeHHe PEHTIeHOBCKHX CHHM-
KOB [0Ka3aJo, 4TO Yy HEKOEro ueJoBeKa OJHH mnajen Ha

I CyluecTBYIOT pas/MYHBIE IOKA3ATENLCTBA, C OAHHM H3 KOTODHX MKI
ye BCTPeUasHCh paHee,
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PyKe uyTb-4yThb KOPOYEe COOTBETCTBYIONIErO Maljbia Ha APy~
rofi pyke, HO pasHuia 3Ta CTOJIb Mana, 4To 00HADYKHTE ee,
CKJaNbIBasi BMeCTe JNAJOHH PYK, He yaaercsa. Omnako, npu<
XKHMasl - CHIelHaJbHBIM 00Pa30M KOHUYHMKH HasbUeB IAPYyr K
ApYry, 4eJOBeK MOKeT OOHADYXKHUTb YKOPOUEHHBII Naseif
no Oosee cnabomy nRaBiennio. Kakum oGpasom ciaeayer
€My JeHCTBOBaTb, YTOOH OGHADYXKHTH KOPOTKHI majel 3a
HayMeHblllee YHCJIO cpaBHeHHMH? UeMy paBHO 3TO HauMeHb-
lee Yyucjao?

46. Tpy6onposos. Ha puc. 36 cxemaruuecku n3obpa-
KeH TPyOONpoBoJ, CHAGKAWIIMA JOM KHAKHM TONJIHBOM.
Oxoso I0OpOrH Ha XOJMe YCTaHOBJIEH 6akK, OT KOTODOTO TPV~
Obl cmycKamOTCA BHH3 K JAOMy. Macmra6 Ha pHCYHKe He cO<
0JI10JieH, OAHAKO BCE PAasMepH M BHICOTA NMOLbEMa Haj ypo-
BHeM D ykasawn InpaBuJibHO, Bepxuuii 6ak CONEPIKHT,

Gar

lodrem 64 Tndwen Sm

Lom

"’\ llodsem O5m Madvem (2.

7T ——

F

Puc. 36,

50 ransmonos! TomnmBa, a B Tpybax Ha Kaxaee 3 M ero
NPHXOANTCA O ofHoMy raJsony. Koria nyxuoe xosuue-
CTBO TOMMBA OblIO AOCTAaBJEHO B HUKHHHA Oak, kpan F
NIepeKpLLIH, TAK YTO BepXHWH Oak M TpyOH OKasaJHCh Ha-

_ TonHeHHbIMH. Ecan Tenepn nuxuuii 6axk onycTeer m Ml

OTKPOE€M KpaH, TO B HTOre CKOJILKO TOIJIHBA OKAKETCS B
aomMe?

47. Konuw naparpados. Hekuii Mamyckpunt 6but na-
neYaTaH Ha Y3KHX JHCTax OyMarH. B mem mMesoch Kakoe-
TO 4YHCJIO OKOHYaHHA maparpadoB, ocTaBuleecs HEH3MEH-
HBIM H @OCJe TOro, Kak TeKCT mepeneyaTann Ha GoJee
IIMPOKHX JHCTax, HOO YHc/I0 maparpadoB He 3aBHCHT OT
WApuHLl HcTOB. OXHAKO, MOCKOJABKY JHCTH CTAJH ILIHpe,

1 1 ranncH — okono 4,5 a,
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obliee YHCNO CTPOK YMEHBUIMJIOCh, TAaK YTO YBeJHYHJIOCH
OTHOLICHHE 4YHCJa KOHIOB maparpadoB K YHCIY MOJHHX
CTpOK.

B psille MecT B MaHYCKpHITe CJyYHJOCh TaK, YTO KOHel
naparpada NpUXOAWJCA KaK pa3 Ha KOHEIl INOJHOH CTPOKH.
CropamnBaercst: 4yTO NPOH3OULIO C JAOJEH TakuX COBHajes
HHH Doc/le TOTO, KAk TEKCT MNepeneyataju: BO3pOcja OHa,
yMeHBUIHJACh HJH OCTaJack 6e3 H3MEHeHUH?

48. MocaeposatenbHOCTs nocaenuux unudp. PaccMmors
pUM UYHCJOBYI mnocjefoBaTeabHocTh 1!, 22, 38, 4% _,
A T. A. 3anuuieM 4JeHbl 3Tofi NOC/AeN0BATEJbHOCTH B OOBIY«
Hom Buze 1, 4, 27, 256, ... u T. A. Ilocaenuue uudpu 3THX
gncen o6pasyloT HOBYIO mocJiefoBatenbHOCTh 1, 4, 7, 6, ...

Kak 3ta mocienoBaTesbHOCTL HPOAOJKAETCH Hajblie?
JlpyruMu cioBaMH, KaKyio IOCJAeA0BATEIbHOCTE 06pasyior
nocjeanne puGpH uYHcea n" rle n — IOCJAeAOBaTeJlbHBIE
HaTypaJbHBIE YHCJIA?

49. Maomanu tpanenuit. Ha puc. 37 nonoxenne Bes
el TAKOBO, KaKHM Kaxe€Tcsl Ha NepBblf B3TJAL: LEHTPH

/—

Puc. 37.

KPYTOB pacrojioXeHbl Ha TOPH3OHTAJNbHOH NPAMON HMEHHO
TaM, TJ€, KAK HaM KaXXeTCsd, OHH MNOJKHb HAXOIHThCS; Te
yTJBl, KOTOpble KaXyTcsl NpAMBIMH, AeflCTBHTeNBHO PaBHBI
90°, upsiMble, NMOXOXHe HA KacaTelbHEIE K OKPYXKHOCTAM,
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+ IeHCTBHTENIbHO KacaloTcsl NMOCJHeXHHX; BCe JIMHHH NepeceKa-
I0TC. MMEHHO TaM, I'ie HaM KaxeTcs, YTO OHH IlepeceKaroT-
cdl, H T. A

Hafinute oTHourenne miomane#i tpanenuii R u S u 060+
cuyfiTe Baur orBeT. [l peurenust 3a4a4m A0CTATOYHO BOC-
NOJIb30BAThCS LIHPOKO H3BECTHHIMH TEOPEMAMH 3JeMEHTap-
HOI FeOMETpHH.

50. Paspesanue aucra ME&G6uyca. Mu nasosem pa3pe3
Ha HEKOTOPOH NMOBEPXHOCTH NONEpexHbiM, ecJH OH HAyHHa-
€TCsl ¥ 3aKaHYHBaeTcs Ha ee Kpae (GBITh MOXKET, HA ONHOM
H TOM 3Ke) H, KpOMe TOro, He HMeeT camonepeceyenuit. Mol

e B
/
’
4
g [4
i
x' ?(139?’ < 1
\
\
— J*

Puc. 38.

CYHMTaeM Kpall OAZHHM H TeM e, Aaxe ecJd OH u3ruGaercs
104 Pa3HBIMH yrJjiaMH: HaNPHMED, y NPSIMOYTFOJBHOIO JHCTA
6ymaru — Bcero ofuH kpaH. Ecau B aTOM JiHCTE BbIpesarth
avipy (puc. 38), To y mnosayumBHIeHCS MOBepXHOCTH OYAYT
yxe 1Ba (HecBsi3aHHHIX) Kpas. OueBHAHO, 4TO eCNH TNoOme-
peuHnli pa3spe3 uzer u3 A B B, To ou paspesaer Jucr 6y-
Marg Ha fABe YacTH, a eClid pa3pe3 COenMHSET X H X', TO B
MTOre NOJy4aeTcss CHOBA TOJBLKO OJHA YacTb. DTOT NPHMeEp
HABOJHT HAa MBIC/]b, YTO, HO-BHAHMOMY, cipaBe/iHuBO 06mee
NpaBHJIO: €CNH TNOMepPeuHnldl pa3pe3 coeAMHSET TOUKH OJHO-
rO M TOTO ¥Ke Kpas, TO MOBEPXHOCTh Pa3pe3aercs Ha 9acTH,
a ecjqM OH COefUHAET pa3HLIe Kpas, TO HOBLIX yacTefi Npu
3ToM He obpasyercs.

Ha nepswiit B3IVIAA KaxeTcs, YTO 3TO NPaBujq mpume-
HHMO H K JjHcTy Mé6uyca (puc. 39). leficTBHuTensHO, none-
peunnli paspes, uaymuii u3 A B B, paspesaer JuUCT Ha ABe
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yacTH, a paspes, coeauHsoliui x w x’, He paspesaeT ero.
OaHaKO B 3TOM ecTh HE4TO CTpaHHOe: Beab y JnucTa Méon-
yca — gcezo 00un xpail; Tak yTo 00a yKas3aHHHX paspesa
NpHHAAJNENKAT K NMePBOMY THOY (COeAHHSIOT JABe TOYKH Of-
HOTO ¥ TOTO XKe Kpas).

[Tpennonoxkum, YTo MH INOCTENEHHO IlepelBHIaeM Ko-
HEYHYI0 TOYKy B momepeuynoro paspesa BpoJsb kpas. Ho ka-
KHX nop paspes Oyaer pas6uBaTh Juct MéGmyca Ha nABe

Puc. 39.

gactu? Wiu, HHBIMH cJl0BaMH, eclin MHB OyAeM NepeliBHs

ratb BAOJIbL Kpas TOYKY x’, TO Ha4YvHaAsA C KaAaKOro MOMEHTA .

paspes x — x’ nauner pa3buBaTth JucT Ha naBe uacTu? He
3afniBafitTe, YTO H cTOpoOHA y nucta Mébuyca — Bcero oasa,

51. 3atpyaunenue uepTexkuuxka. OnHOMY  UeJOBEKY
Hy:XHO OBIJIO HaYepPTHTb PAaBHOCTOPOHHHH TpPEYroJbHHK.
¥ nero OHljia YeprexHas AOCKA, IIO3BOJISBIIAs €My CTPOHTh
OpsiMBle YTJB; KPOMe TOro, OH pacpoJaraj HHDKyJeM H
npsAMOH IOJOCKOH, HA KOTOpO#l MOT OTMedYaTb DAacCTOSIHHA,
Hukaknx Apyrux HHCTPYMeHTOB y Hero He Ownuio. Ilopa6o-
TaB HEMHOTO, YEepTeXHHK B MNEePBHH pa3 BOCHOJNL30BAJCHA
LUPKYJEM H NMPOBeJ ¢ ero HoMouisio oauy ayry. ITocae ato-
ro KTO-TO B3AJ nypkyJb. Kak e geloBeK IOCTPOUJ HYK-
HEIH TPEYTOJNLHHK?

52. Eme pas juct Mé&Guyca. BripexbTe H3 jaucra Oy-
Mmaru moJqocky (puc. 40, a), nmepekpyTHTe ee Ha H0J-060pO-
Ta W COeJHHHTE KOHIH Tak, 4TOOH Touka A coelHHsJIach
c A’, a Touka B—c B’. B pesyiabTate MOJYYUTCS JIHCT
Mé6uyca (puc. 40,6). O uMeeT ToJBKO OAHH Kpai, B 4eM
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MOXHO yOeANThCH, NPOCNEJOBAaB B3IJANOM BAOJbL Kpaf, H
TOJIbKO OJHY CTODOHY, 4TO CTAHET $ICHO, €CJM NPOBECTH 10
IeHTPY JHHHIO L, xoTopas mnoObiBaeT Ha oGeHx «CTOpO-
Hax». Ecnu pa3dpesaTs et B1osb L, To B pesysasraTe noay-
YUTCA OAHMH KYCOK, YTO He VAMBHTENBHO, (OCKOJbKY
(puc. 40,a) Bepxuas yacTe A — B’ coeluHeHa C HHKHER
yactelo B—A’. Ecnu paspesats sguct MéGuyca BAOJb
NyHKTHpHOH JuHMM X, TO OH pacmajaercss Ha JBe HepaB-
HE€ HeTJH.

A B’
B

Puc. 40.

3ajzaya COCTOMT B TOM, YTOGH NPOBECTH MPSIMYIO JHHHIO,
KOTOpasi HauWHajaach OH Y Kpas, ¥ TaKylo, 4TO €CJH paspe-
3aTh JIHCF BAOJb 3TOH JHHHH, TO OH pacnajcsi Obl HA Ape
pasnoseauxue yactu. [IpuBeqHTE A0Ka3aTeNbCTBO.

53. Can Xoxycam. Xokycam xorea pasGuth can.
«B gmoHcKOM caly,— cKa3ajJl 3HAMEHHTHH XyIOXHHK,—
HellpeMeHHO AOJKeH ObITh HeGOMLUION KAMEHHBIH MOCTHE ».
Xoxycau CnyiagupoBas Caj TaK, YTOGH MOCTHK IIPOXOAL.T
He HajJ pyubeM, a Haj JOPOXKKOH, KaK NOKa3aHO Ha pHC. 41.
JlBe HOPOXKKH HOMMKHBl OBbITb BBIIOKEHH MNOJOCKAMH M3
GnecTAMMX NJIHTOK. FI3BecTHO, YTO KapTy Mupa uJH Jo60
BOOOpaXKaeMOH CTDAHH MOXKHO PacKpPacHTb UeTHIPbMS
KpackaMH Tak, YToOHl HHKakue 1Ba pafioHa c obuweil rpa-
HUEH He HUMeNH ONUMHAKOBOTO IBeTa. XHPOMIHTEe, IOHHBIH
Apyr XoKycaH, cKasaj, 4T0 IVIHTKH OYAYT BHIIVISeTb Kpa-
CHBee, eC/IM HX PacKpacHTh Hamoj00He KapThl: Jai00bie JABe
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CONpHKAcalIyecss IJHTKH IOJKHE OblThb NOKPAllleHH B
pasHbie nBera. JIerko 3aMeTHTb, YTO BHYTpPeHHHE M BHEHI-
HHE HOJIOCKH 00eHX JopoiKek BMecTe 0o0pa3yloT OAHy He-
NPEPHIBHYI0 NOJOCY H, CJAEA0BATEJIbHO, AOJXKHLI OHTh IO-
Kpallenbr B OAMH HBeT. 3afada COCTOMT B TOM, YTOOLI pace

\ Huwarua mpokob:
deponcwa npodenncaemcs nod mocimost

Puc. 41.

KPaCHTb PHCYHOK (HMJIH IepeHyMepoBaTh 06JacTH), HCIOJb- .

3ysi HaWMEHbllee BO3MOXKHOE UYHCJIO KDacok, H [AaTbh MOA-
pobuoe o6ocnoBatue BHIGOpa HMEHHO TAKOTO YxcJa.

N 1 L s

Puc, 42.

54. Kpagparnas nuupa. ¥ oAHOH 1meApOR  JEBOYKH .

Onia kBajgpaTHas nMnuna ! (TOJAbKO YTO KymJseHHAss B KOH-
AHTEPCKOH), KOTOpYI0 OHA pemunja pasfeiuTh ¢ TpeMd

! HauuonanbHoe HTanbsinckoe Gatono. — Ilpum. nepea.

apysbamH. Ilostomy ona paspesana ee monosam, 3aTeM
OJHy M3 MOJIOBHHOK paspesasia CHOBa momnojam u coGupa-
Jack Tak e INOCTYNHTb M CO BTOpOH, Hepa3pe3aHHoM, HoJo-
BHHOH, KOrja ONMH M3 JApYy3efl cKasaJ, 4yTO IHILA €My He
upasutca. Ha puc. 42 nokasano, 4To mpeicrasissia coGoi
ounia K 3ToMy MoMeHTy., Temeph yxKe n1eBOYKe HOPEACTOSIO
paspesaTh OMIIy Ha TPH paBHBIe yacTH. Pemute (B yMe),
yeMy DaBHO HAaHMeHblLIee YHCJIO NPSIMOJHHEHHBIX paspesos,
KOTOpHe MOJKHA cleaTh AeBOYKa, H KaK WX CJeayeT npo-
BECTH?

55. JiBa sepkaaa. Yenosek cuaut B GosblIOM KaGHHETE,
[As4A B PACNOJIOKEHHOe NPAMO THepel HHM CTEHHOE 3epKa-
no A. Csagu Hero HaXOAHTCA cTeHOrpadHCTKa, KOTOpast
cHavaJa OTpaxkaeTcsl B JApYroM 3epkaje B, nmapajjejibHoM
A, W 3TO OTpaxeHHe YeJIOBEK BHANT OTPAXKEHHHM B A,
BTopoe oTpaxeHre B OTJIHYHE OT NEpBOr0 OTPaKeHus B B,
pasymeeTcs, He MeHSeT Yy CTeHOrpa(HCTKH MecTaMH Ipa-
BYIO H JIEBYIO CTOPOHH. B JNaHHHE{A MOMeHT creHorpaducrka
yAanseTcs OT 4YenOBeka, W OH Habarpaer RecbMa CTpaH-
HBIH ¢akT: ee BTOpoe OTpaxeHHe B 3epkajte A Taxxce
yaaasercs oT Hero. Kak pacnojioxenbl 3TH 3epkana? Ecau
HeoOxoAuMo, Moxere npuBecTn uepTex. («Ilapannensnoes
03HAYAaeT, YTO JONyCcTHMA olnbKa B 5°.)

56. Paspesanne ky6a. IlnoTHHK Xo4eT pacmumiuTL AH-
CKoBO# Nuaofi Ky0 BelcoTOH 3 cM Ha 27 KyOGHKOB BHICOTOH
1 oM kaxasifi. Kak BHAHO #3 pHc. 43, 3T0 MOXKHO CHEJIATH
C NOMOUIBIO LIECTH paspe3oB. Bompoc cocrodT B TOM, MOXK-

Puc. 43.

HO JIH YMEHBHIHTh YHCJIO paspes3’oOB, €CJAH MOcke JI00ro
paspesa paspemaercd INepekJajbBaTh yacTH. Kak 310
caeaarn?

2Ty TOAOBOJOMKY NpHMeDHO B Tofi ke (opMyJHPOBKE
nyonukoBan B KypHaje Scientific American Maprun
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Tapauep. Tam ke AgaBancs OTBeT, UTO YMEHBIIMTh YHCJIO
paspes3oB HeJb3s, MOCKOJBKY Y LEHTpaJbHOro Ky6HKa o0-
pasyercsi 6 HOBHIX rpamefi, AJs 4Yero TpebyeTcsa «IIeCTh
HPOXOA0By» NHJH '. BEJIO yNIOMAHYTO, 9TO AOKA3aTEJbCTBO
aToro ¥ HoJsiee obiiero $akToB HAHAEHO HECKOJbKHMH Kpyl-
HEIMH MaTeMaTHkaMH. TeM He MeHee Mbl JOBOJIBHO CaMOHa-
JlesTHHO BHOBb CTaBHM 3Ty 3a7auy.

57. Amux u kpusad. IIpAMOyrosbHBIH SIIHK BHICOTOH
20 cm ¥ rayGuno#t 15 ¢M CTOWT HA NOJY BIJIOTHYIO K CTeHe
W (puc. 44). YesoBek TsHeT Ha cebs HHKHIOW 9acCTh KO-
pobkd, mpuyeM Kpa#l D Bce BpeMst CKOJBL3HT BHH3 HO CTeHe,

f I"" . ““~’Q‘ §
{ "" E
A S
\“ D
\‘s ‘
Konewme_______ . e — 10
AOROHCEHWE : nananeetie A
I
i
- Suguire
)
I
i
)
i
i
‘ Jion ! B -
Puc. 44,

a kpa#h C — BrnepeZ IO HOJY, KaK IOKa3aHO CTPENKAaAMH,
Bepxuuii kpafi A ABuIKeTCs NOCJeAOBaTeNbHO BBEPX, K CTe-
He H BHH3, ONHCHIBAs HEKOTOPYIO KPHBYIO, OTMeUYeHHYIO Ha
PHCYHKe NYHKTHDOM, H OCTaHaBJMBaeTCs, KOT4a SIIMK OKa-
3BIBAaeTCH JIeKaluuM Ha noJjy. Ha KakoM pacCTosiHHH HaXo-
JUTCA HaMBHICHIAs TOYKA KPHBOH OT cTeHH? (BpeMenu na-
eTcsl Ha pasMbllljieHHe 3 MHHYTHL)

! Cp. F'apauep M. MareMaTHYSCKHE [O/IOBOJIOMKH H Da3BJCUCHHS, —=
M.: Mup, 1971, c. 38—39.
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58. IlpokonoTeii Top. Mu BHIeNH, UTO B TOJOBOJOMLE
53 can Xokycaw Obllm KBHBAJEHTEH TOPY C ABIPKOI, 113-2a
KOTODOH MNOSIBHJCA KpaHl,— y HEempOKOJOTOr® TOpa, KAK v
Lenodl BeJocHnenHOH Kamepwl, BooGime ner xpas. lHu

Puc. 45. Puc. 46.

puC, 45 NOKa3aH OQHH H3 MOMEHTOB pACIIHPEHHS TAKOTO
OTBEepCTHsi, INpHYEM MNOJydYeHHass IIOBEPXHOCTb COXpaHseT
CleAylolllHe XapaKTePUCTHKH NPOKOJIOTOLO TOpa: ) y Hee
ABe CTOPOHEI; 2) y Hee onuH Kpaf; 3) Ha 3TOH NOBepPXHOCTH

yw mozym Goims ysce

o |
]
—d

Puc, 47, Puc, 48,

CyI(eCTBYET Kapra, AJif PackpamlHuBaHHA KOTOpo# Tpebyer-
cA ceMb UBETOB: 4) wucao Bertu raxoil nosepxnocTu pas-
Ho 2. (HaM AocraTouyHo MOHMMATH NMOJA YHCJAOM BerTTH umc-
JIO TIOHePeyYHhIX pa3pe3oB — CM. TOJIOBOJOMKY 50,— He
pasfuBaIOIKX TNOBEPXHOCTh Ha mBe yactu l) Ha puc. 46

! PasyMmeercs, YHCNO BCeX paspe3oB GECKOHEUHO. ABrop 3zmech HMeer
B BHAY, YTO HA NOBEPXHOCTH eCTh JBa pa3pesa, 06NafaiollUX HYXKHEIM
CBOHCTBOM H TaKHX, YTO KX He/b3s HEPEBECTH APYTr B JpPYra <HENpe-
puBHO# AedopMauneii»;, KpoMme TOro, HeT GOJBLIErO YUC/AA TAKHX He CBO-
AMMBIX ADYT K ADYry paspesoB, — Ilpun, nepes,

49



TI0KAa3aH elle He PAcTAHYTHH NPOKOJOTHIE TOP, NYHKTHPOM
Ha HeM OTMEYeHH! 1Ba IONEepeyHHIX paspes3a, He pa3OuBalo-
mye MOBEPXHOCTh Ha ABe uact. Ha puc. 45 myHKTHpOM moO-
Ka3aHbl Te JIHHHH, B KOTODHE IePeXOAAT Hallli pa3pessl
nocie Jedopmanun Topa. Purypy, usobpakeHHYH i1a
PpHC. 45, MOXHO cAeJaTb u3 OyMmaxuoro kpecra (puc. 47).
Ilepsas wacTh wauieil TOJIOBOJOMKH COCTOHT B TOM, uTOGH!
clenaTh H3 «TPeXJyueBOit» Qurypel, H300payeHHOH Ha
pHc. 48, moBepxHOCTb, 0G/IafAlOUWYI0 BCEMH YETHIPbMS Ie-
PEeuHCIEHHBIMH BHIIIE XapaKTEPHCTHKAMHM, KoTopas Owuia
66 CHMMETPHYHOH OTHOCHTENBHO Kako#-To ocH. Heubss,
HanmpuMep, npocto ckjeuThb A c¢ B, a C mnepeBepHYT: H
CKIenTb ¢ D), MOCKOJBKY HDH 3TOM IHOJAYuYHJC ObLl HecHM-
MeTpUYHBIH BapHaHT pHC. 45.

59. Besymnbie psouunsie uudpul. Hekorna B aHriuii-
CKOM si3bIK€ [BOIHOe OTpHIanue ynorpebasanoch AJsf yCH-
JIeHHs! Kakoro-uuGyap yTBepxKaeHHdA !, HO Ho3xke Bo30bja-
Ian Gojiee MaTeMaTHYECKHH MOAXOH, W Telepb JABa OTPHIA-
HHsl 03HAYalT yTBepxkaenue. DHITh MoxeT, KOMY-TO IOKa-
JKeTesl, YyTO [Ba YTBEPKAEHHS O03HAYalOT OTPHIAHHe, HO,
yBH, 3TO He TaK: OHH TOXKe 03Ha4alT yTBepxaenue, C Apy-
rofl CTOPOHH,, KOMOHMHAuMsl YTBepXAEHHA H OTPHLAHHA,
B3ATasA B JMIOCOM MNOpsiiKe, O3HAYAET OTPULAHHKE; HalpHMeD,
cpasuute aBe ¢pasu: , Mol orBer ecro «Her!»“ u ,,Moi
OTBeT He ecTb «Jal»*, OOe OHH 03HAYAIOT KHETY.

Maremaryuyeckasi JIOTHKA, KamxeTcd, IpHHAJA 5TH mpa-
Buiaa Oausko kK cepauy: (—1)X(—1)=+1; (+1)X
X1 =+ (F1) X (=) ==1 1 (—=1) X (+1) =
==-—1. Ha 3TH COOTHOLIEHHS MOXHO B3TJAHYTb UYyTb HOL
APYTHM YIJIOM, €CJIH MBI BBeJeM 3JIEMEHTH co2/acte H He-
co2aactie, KOTophle MH 0yneM NpeNCcTaBJSTb COOTBETCTBEH-
Ho unciaMu 1 (mas cornacust) u 0 (mas Hecorsacus). Ilpa-
BHJa <«yMHOXeHHsI» ocTaHyTca Temn xe: 0.0=1;
1-1=1; 1.0=0; 0-1=0. HayHeM BHIIHCHIBATH CTPOKY
M3 S5THX CHMBOJIOB (COBEpLIEHHO HPOH3BOJBHO), H NYyCTh

! B pycckoM s3biKe H Cefiuac 3TO — COBEDIIEHHO OGbIYHOE SBJEHHE.
Hanpumep, cpasrute dpasy: «Ham xe nyxuo 6paTb ¢ cobolt Huxaxux
Bewefi». B anrnniickoM s3blKe 1S BHIPAXKEHHSA TOH KE MBICIH notpebo-
BaJoch Gbl TOJIBKO ONHO OTPHuaHHE, H OyKBajbHbiHi NepEBOA 3Bydal 651
npuMepro tak: «Ham He HyXHo Gparb ¢ co6oil Kakux-auGo Belleds. —
Hpunm, nepes,
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AJis ONpeNe]IeHHOCTH OHa HayWHaerca ¢ 1. 3anuineM cHH3Y
H JieBee ee eule OJHY €AHHHLY:

I
1

Tenepe samosHHM nycToe MecTo HOA NeEpBOil eAHHHIEHN
TOXe e/MHHUEH, n0O nepBLHle [Be eNHHHIH COrJacyloTcs
Mexay coboit (1-1=1):

I
11

Ecnn mepBast cTpoka cocTaB/ileHa W3 elHHHI, -TO, AeHcTBYS
TOJLKO YTO ONHCAaHHBIM CHOCOOOM, MBI IOJYYHM BecbMa
YHELIYIO KapTHHY: ,
l1111111...
r1111r111...

OlIoHaKO €CJIH MH MNEpBYK CTPOKY COCTaBHM H3 OFHHX HY-
Jied ¥ NePBRIA JI€MEHT BTOPOH CTPOKH IOJIOXKHM TOXE PaB-

HBIM HYJIO, TO B pe3yJbTaTte KapTHHa OXKHBHTCH:

00000000...
010101010...

He#ictBuTeIbHO, TepBbe HYJIH ABYX CTPOK COrJlacyroTcs
Mexay coboir (0.0 ==1), u nostomy BTOpOfi 3JeMeHT BTO-
poit crpoku pasen 1. OxHako 3Ta enuuHula He CO2AACYETCH .
CO BTOpEIM HyJIeM NepBoi cTpokd (0-1 =0), u nostomy na
TpeTeeM MecTe BO BTOPOH cTpoke Mbl ctaBuMm 0, 4 T. A. Jo
beckOneuHoCTU,

Ilepsriii Bompoc coctout B cienywomem. Ecan Mu 6y-
AeM, COrjacHO HauleMy NpaBHJY, BHIHCHBATL MOA yiKe
HUMEIOUIHMHCSt CTPOKAMH HOBbi€ CTPOKH (BCerfa HauWHas ux
C HyJIsl), TO .C KAKOTO MOMEHTAa «PHCYHOK» HAUHET BHOBb W
BHOBb NOBTOPSTLCH, NMOAOOHO OPHAMEHTY Ha 060sX?

60. Poanku. Ha puc. 49, ¢ BH BHAHTE B2 ONHHAKOBHIX
KoJieCa, MOMEIIeHHBX MEXIY ABYMS NapaliefbHBIMH Mepe-
KJIa[HHaMH; eCJIH CKOJbKEHHE OTCYTCTBYET, TO KOJeca Mo-
TyT KaTHTbCS B JIIOOYI0 CTOPOHY, COXpAHssi NPH 3TOM CBOE
OTHOCHTEJIbHO€ BEPTHKAJbHOe pacmojoxeHue. To ke camoe
OKkasanock Gbl BePHHIM H B chiyyae [ABYX OAHHAKOBBIX cdep,
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PacCHOJNIOXKEHHBIX MexAy ABYMS Mapal/esibHBIMH IJIOCKO«
CTSAMH.

Ecnu, onnako, BepxHwI0 cdepy ML BO3BMEM MHOrO
6onbuie HuxkHed (puc. 49, 6) u ToiakHeM 06e cdepH B OLHY
CTOPOHY, TO KOTOpas W3 HHX YHAeT Bnepena?

¥

Puc. 49.

61. Cosunnie sifina. Ha CoBHHOM OCTpOBe fiila HMEIOT
cdepuyeckyro ¢opmy. [Ipa wenoBeka Kak pas cobupaiuch
CBapHTh fHNO, KOILa OAMH M3 HHX, UYJaK C MaTeMarHye-
CKHMH HAKJIOHHOCTAMH, BADYT cKasaJ:

\
/

a g ¢
Puc. 50.

G

— Hurepecno, Goablile AW BoAbl HOTpebyeTcs, 4TOOH
NOKPHTE OGoJibliioe sifino, ueM MaJjeHbkoe? BapuTe OyleMm
BOT B 3TOH KacTprJe,— N00GaBHJ OH, YKa3aB Ha KaCTpIOJIO,
KOTOpas MNpeAcTaB/isia cob6off NPaBHABHBIA HHJIAHAD ZAHAa-
MeTpoM 4 frofiMa.

BTopo#i npusrTenp 3aMeTHI:

— QueBHIHO, NOA CJOBOM <IHOKPHITH® INOJAPa3yMeBaer-
¢, UTO BOJAa HOCTHraeT KakK pa3 pepxHefl Toukd sfna
(puc. 50, a). Ilostomy, mHanmpuMmep, BOKPYL CTPaycoBOrO
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fifila ocraHeTcs He CJMIIKOM MHOro Mmecra (puc. 50, 6), a
BOT YTOGBI MOKPHITH MypaBbHHOE IO, NOTpeGyeTcss BCEro
JIMLIb YaiHasl IOXKKa BOAB HWJIH U TOTO MeHblie (puc. 50, 6).
B 3T0OM HpHATeNH COLLIHCH, OAHAKO KaXKALIH MPOH3BEJ
CBOM H3MepeHHMs H BbluHMcJeHHs. Uynak cuuTal CTONb XKe
X0pouIo, KaK U €ro NpHATeNb, HO HoJsaran, yro i = 3. [Ipu-
sTenb Obi Jydile ero OCBelOMJIEH Ha 3TOT CYeT, HO HC-
NoJb30BaJ JHHeHKy, KoTopas naBaJja omubky B 1 %, B To
BpeMsi Kak JHHeHKa yynaka Onlia B NOJHOH HMCIIPABHOCTH.
Kaxanii w3 HUX Hamesn paauyc siina, NOKPHTh KOTOpoe
norpeGopasnock Gbl MakcHMaJibHOe KoJHYecTBO BoAsl. Kro
U3 npusitejedl okasajcs Haubosiee GJH3IKHM K HCTHHE?

62. Kpupas Ha Konyce. PaccMoTpuM mpsiMOfl KpyroBofi
KOHyC, y KOTOpOro AaJuHa o6pasymomeii PA =2 (puc. 51),

a puaMeTp ocHoBaHmsl paBen 1. Hekoropass kpmBast Hauu-
raeTcs B TOouKe P, Kacasicb OCHOBaHHus#, jAejiaer oAHH 000-
pPOT M 3aKaHYMBaeTCAd BEPTHKAJNLHO B BeplUHHe KOHyca A,
Kacascb TeM caMbIM HeKOoTopo#l o6pasymoueit. O6pasyomas
AP’, rne Toyka P’ AumaMeTpanbHo NPOTHBOMOJMOXKHA TOYKE
P, paccekaer waumly KPHBYIO Ha JBe paBHble MO AJHHE Ya-
CTH, NIPUYEM MepeceyeHHe NPOUCXOAUT B TOYKe I MOA yIVIOM
B 45°. : *

[. Kako#t BHJ MMeeT maumpocreiiliee BHpaKeHHEe, TOUHO
onpepessiollee U oNuChHBaloiee 3Ty KPHBYIO?.

P

Bud chepry
(P nepenecena bneped)
Puc, 51.
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- II. Kakoe OTHOHIeHHe KO BCeMy 3TOMY HMeeT <«30JI0TOe
cegeHue» @ I?

63. ®aar CoBuHoro ocTpoBa. YcjbluiaB Hpo 3ajadyy o
COBHHLIX AHpax, TpeTHH XHTeJb OCTPOBA CKasaJ, 4To 3Ta
3ajlaya HaBeJa ero Ha MBICJb CAeJaTh Quar.

— ¢ xouy noBecuTh 3TOT (pJar Ha JBeph,— OOBLACHHA
on.— JIBeps uMeer 4 yTa B LWIHPHHY, a PHCYHOK Ha ¢Jare
LOJIXKEH NpeAcTaBisTh cO00H KpacHHH KBajpaT c OeJbIMH
norocaMu 1o Gokam.

M ou mabpocan ueprex, NpHBEJEHHBIA Ha puc. 52.

-~ 31ech BO3HHMKAeT Ta e npobieMa, yTo H B BAallcH
Aypaukoit safade o sfiiax u Boie (CM. FOJOBOJIOMKY 62),—

4

Kpocusid [

Puc. 52,

nponoaxua oH.— KakoBel HoJxHH OBTH pasMepn Kpac-
HOro KBajapaTa, 4ToOB IJIOIanh OOKOBHIX OelBlX IOJOC
6pta MakcuMaasno#i? Illmpuna ¢uaara B mo6oM ciyyae
IoJXKHA, pasyMeercs, paBHATbCH 4 (yTaM.

— 310 BOBCce HE Ta Xe caMmas npobJjema,—B03pasuia
npuATeab.— B naHHOM cJywae Aaxe HeT HYXIH B An(dde-
PEHIHAJBHOM HCUUCICHHH.

OrBerbTe, He npuberas K AudPepeHunansbHOMY HCYHC<
JIEHHIO, TIPH KAKOM 3HaueHHHM A miomans Oenblx mojoc Oy-
JieT MaKCHMAaJbHOH?

64. NMcesgoméObuycor anct. Bripexbre ABe OyMaxKHuble
nosiocku, oauy pasmepom 11X 11 cm (A), a Apyryio
1 X 10 cM (B), B coefuHHTe HX, KaK NOKAa3aHO Ha pHC. H3.
Jo coegusenus ¢ puaumHapoM B y monockn A 6buio naBe
CTOPOHBI, IBa Kpas, KpoMe TOro, oHa Oblja NepekpyuyeHa
Ha ABa moJs-o6opora. Ilocse coeaunenus ¢ B moaysuiach
¢durypa, y KOoTOpOH ABe CTOPOMH M OJHH Kpai.

¥ OTHOCHTENbHG ONpEeAENCHHA HYHCAAZ ¢ CM, ro/JoBOJOMKY 86,

b4

I. Ecan temepr Mu paspexeM (Hrypy BAONL NYHKTHPs
HO# JIHHHH, TO YTO NOJYYATCS B pesyabraTe? CKOJILKO Te-
nepb OyleT CTOPOH, KpaeB W mepekpyumBauuii? OTBeT cie-
AyeT pJaTh, He IPOH3BOAA Ha CaMOM Jelle Da3pe3aHus
BJ0JIb MyHKTHPHOH JAHHHH,

Loedunenue
Puc. 53. Puc. 54.

II. lna Toro 4ro0bl OTBETHTh HA 3TOT BONpPOC, BOBCE
He 00d3aTe/bHO OHTH sicHoBuauneM. Ecam 61 mocse coeau-
HEHHs! KOHUOB A H NpHXpENNeHHs X ¥ x MH IepeABHHYJIH
y Ha 4 cM B HanpaBlieHHWH, YKa3aHHOM Ha pHc. 54 crpen-
KOH, a yXe 3aTem paspesann Obl Hamy ¢urypy BAOJb
HyH;(THpHOfI JHHHH, TO KaK Obl 3TO NOBJHAJO HA pe3yJb-
TaT?

B 8 A
4
c
Puc. 55.

65. Ilsopeuxnit u xpomxu. Ciy)aHKa TOJbKO cobupa-
Jach BRITEPETh NPSIMOYTOJbHBIA cTon pasmepoMm 4 X 8 ¢y-
TOB, KaK €€ OCTaHOBHMJ ABOpeNKHH, JOBOJbHO NeAaHTHYHH
YeJI0BeK, CKa3aB:
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— UYero TeGe He xBaTaeT, AeBoYKa, TaK 3TO cHcTembr!

M y chyxauku, n y ABOpenkoro pykd OBUIH CJHIIKOM
KOPOTKH: OHH MOIJIH AOTSHYTbCSI TPSINKOH TOJBKO Ha 2 ¢y-
ta. [lostoMy pBopenknii peummns co6paTh Bce KPOLIKH B
Touke C, pacmoJioXKeHHOH B CepeliWHe MJHHHOH CTOPOHHI
crona (puc. 55). OH mpoiuesncs BRAOAL cTopoun AB, casu-
ras Bce KPOUIKH KaK MOXHO Jajbplie B HanpaBJjenun K C, a
3aTeM IpojesaN TO K€ caMoe C JABYX KODOTKHX CTOPOH
crosa. Hakonen on nepemes ko BTOPOH AJNHMHHOM CTopoHe
CTOJIa H CMeJ Bce KpOUIKH, coOpaunbie B Touke C, B COBOK.
Korpa nBopeuknit 3ro chenal, CilyxaHKa eMy BO3pasuJa,
HT6 ona ckasaja eMy u HOYeMy?

66. Tpoe uyacoB. B Bockpecenbe s BcTasJ IO30HO H Ha-
HleJ Ha CTOJIe 3aIHCKY OT KeHH: «Mmue Hyxkuo yiTH, Bep-
Hych K obeny. Ilockonbky AHH cTasd KOpoye, CErOAHS MBI
JOJKHB!l ObLIM NEpeBecTH CBOH Yachl, TOJbLKO $1 3alaM{TO-
BaJjia, CJeN0OBaJio JH NepeBecTH HX Ha yac BHEpPe] HMJH Ha
gac HasalA. BOT g ¥ mepeBesla OAHM M3 HAlIHX YacoB HA
qac BHepen, a Apyrue Hasaj. TpeTbw yacs s He Haujia.
3Halo, 4yTO BCe Yachl LLJIH NPABHJLHO H ObLIH 3aBedeHb 10
OTKa3a Buepa BE4epOM>».

Y Menst He ObLIO HM DYYHEIX 4acOB, HH DajiHo, HH TeJe-
BH30pa, HH Jnaxe cocefiefl, y KOTOPbIX st MOr Obl y3HAThb
BpeMs. C/i0BoM, MHe HpHUILIOCH NOJAraThCs TOJBKO Ha
ce6a. §I Hamen OAHH 9acH H CyMeN ONpeldeNHTb MO HUM
BepHoe BpeMA. Kak MHE 3TO yJaji0Ck?

67. Paspesannple nosiocku. Eciu coennuuTh Konus 6y-
MaXHOH NOJIOCKH TakK, 4To0bl NMpH 3TOM obpasoBajach He-
nepekpyyeHHasi (UuJHHADHYECKAsA) meT/s, a 3aTeM paspe-
3aTh ee BJOJb IO TEHTPY, TO OHA pacmajeTcs Ha ABe
nofobuue xe, HO Oojee yskue HeTaH. Eciu mepen ckien-
BaHHEM KOHIOB IIE€PEKPYTHTb IIOJOCKYy Ha MO0J-060poTa
(B pesyapraTte uero obpasyercs Juct MéEGuyca ¢ onHoi
CTOPOHOH H OAHHM KpaeMm), a 3aTeM pa3pe3aTh MOJYYHB-
uylocss HeTJI0 BAOJb, TO MOJYUYHTCS TOJABKO OAHa OoJjee
JJIMHHAs NeTNst ¢ 4yeTHpbMs noj-oGoporamu. Ecam ucxon-
HYIO MOJIOCKY NEePEKPYTHTh Ha [Ba N0OJ-060poTa, TO HOJy-
9YuTCA NeTssd, KoTopas, Kak W HepBas nHeras, Gyaer o6Jja-
J1aTh JBYMsI CTODOHAMM H ABYMs Kpasmu (puc. 56, a). Pasz-
pe3aB ee BOJb, MB HOJYYHM JABE€ OTAeJbHHE MHETJH, HO
yiKe cUenyieHHple APYr ¢ Apyrom (puc, 56,6). Kaxnas us
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HHX DepeKpyyeHa TaK e, KAaK W HCXOAHAA IHeTJd
(puc. 56, a).

HomyctuMm, 49TO mepej CKJAGHBaHHeM MOJOCKH MHl cle-
JlagM B cepeqHHe ee paspe3 (NYHKTHPHAs JHHHS Ha
puc. 56, a), mpocyHeM CKBO3b HEro OJHMH KOHEN INOJOCKH,
a 3aTeM yxe ckJeMM Koupobl (puc. 56, 8). Paspexem Te-

jdl(fﬂﬂel-lﬂ

Puc. 56.

nepp NeTi0 BAoJb (mpojoJxas paspes). Urto nosayuutes
B pesysbrate? CkaxuTe, 060CHOBAB Ball¥ YTBEPKACHHS,
CKOJIbKO B HTOre OyjAeT neTesb, MEpPeKPYYHMBAHHWA WM 3amen-
JIEHHI?

68. Eme pas paspesamnble nosocku. Ha puc. 57, a no-
Ka3aHbel JBe HenpaBHibHble (QHIYDHl, OTJIHYAMOLHECS APYT
OT ApYra JHLIb CBOHMH HHMXHHMH IIOJIOBHHAMH (HNOJIOBHHbI
3epKajbHO cuMMmeTpHyHH). Ecam BMecro Toro, 4To6H, Kakx
B Npeablaylied rojososioMke 67, mpomyckaTtbh yepes paspes
NOJIOCKY, Mbl DACLIMPHM YacThb HE CKJEEHHOH eHle HOJIOCKH
M 1pojiesaeM B  3TOH  pacCIIMPEHHOH  9acTH  AHIPY
(puc. 57,6), a 3aTeM NPONYCTHM YEPE3 HEE OAHH KOHEI[
IIOJIOCKH, TO KOHIBl. MOXHO OYAeT CKJEeHTb, NePEKPYTHB HX
B J100yI0 CTODOHY HJIH BOBCEe He INepekpyunmBas. CkKoMOGH-
HHpyeM Temepb 3TOT cHOcO0 C HHXHHMH NOJOBHHAMH G-
ryp Ha puc. 57, a; B pesyibTaTe nojydarcsi GHUTYphl, H30-
6paeHHEle Ha pHC. 57, 8.

Ecnu mbl paspexeM 3TH QHTYPH BIOJIb 1O LEHTPY, pac-
cMaTpuBasg JALPKH KakK YacTb pas3pesa, To yeM B MTore Io-
Jy4eHHble ¢urypel OyAyT OTAMYATBCH APYr OT Apyra?
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69. Kactpronsn Ha xaposHe. Dosbmas MHJIHEApDHUIECKOH
GopMBI KacTpIOJI NOMEleHa Haj OrHEM Ha mNepekpecTbe

Tnotrue

/4
7

di
=/ N\
-

A B
V]
Puc. 57.

MeTaJJIHyecKUX IIACTHH, PACNOJIOKEHHBIX MOA NPSMBIM yr+
JaoM apyr K Apyry. Ha nx Bepxuue ocTpele Kpasi IO Kas

O

Puc. 58.

KHM-TO 1aBHO 3a0bLITHIM IIPHYHHAM HaHeceHH JeJleHHs, IO-
KasblBalollHe B AI0AMax paccTosiHHE OT IEeHTPA.

Kacrtpiomo mepeaBHHYJH Tak, YTO OHA 3aHsAJAa A0BOJb-
HO PHCKOBaHHOE MOJoXKeHHe (puc. 58), H MBI MoXKeM 3aMme-

b8

THTb, UTO €€ KPyrJjoe AHO MNepeceKaeT IJACTHHH KakK pa3
B TeX TOUKax, Ir'fie cToiAT oTMeTKHd 6, 8 u 15 nroiiMos.

I. Uemy paBen AuaMeTp KacTpIOJn?

II. Kro-To mepenBHHYN Hauly KacTpPIOJI Ha pPaccTos-
HHE, MeHbIlee, YeM !/3 ee pasMepa. Temepnb QHO CTANO re«
pecekaTbh MJACTHHBI B TOYKaX C OTMETKAMH, OTBeUaloUuMu
3HaueHusaM 1, 2 u 3 miofiMa cooTBercTBenHO. UTO eie
MOXHO CKa3aTb O KacTploJie, KpoMe pa3Mepa ee nu@aMerpa?

70. NMaomannr Kppiurw. KyGuueckuit nomuk 10 M mumpu-
HOH 3aBeplllaeTcid NHpaMuAanbHoll kpeimed. Ecam Mb mo-
CMOTDHM Ha Hero H3Jany, Tak 9To6hl He CKa3LIBAJHCH
NePCNeKTHBHEIE HCKaXeHHUs, H3 TOYKH, pPAaCIOJIOKEHHOHR
IpAMO NPOTHB LIEHTPAa CTeHH, TO yBHAMM (puc. 59) KBaz~
paT, saBepmalOINMACA PaBHOCTOPOHHHM THEYTOJbHHKOM,

Puc. 59.

Ckaxwure, He NOAb3ydACh KapaHjauoM H OGyMmarofl, uemy
paBHa HCTHHHAsA IJoHIaAb Kpumu? (BpeMenu Ha pasMuil-
Jeane — 1 Munyra.),

71. Cknappisanue Oymard. JIBa 6yMaxHBIX INPSIMOY-
rONBHHKA pa3MmepoM cooTBeTcTBeHHO 1 X 2 w 1 X 3 Haxo-
JATCA B pa3HBIX moMenlenusix. Kak (4 CKOJBKO pas) HYXKHO
CNOXUTBH 3TH JHUCTH OyMmard, yTo6H B 000OHX cJayyasx nonay-
9UTh OAMHAKOBHE (M OTJIHYHHE OT 45°) yram? (Mbl MO«
KEeM JHLIb CKAaAHBaTh OyMmary, He IONb3ydACh HHKAKHMHU
H3MepHTEeNbHBIMA HHCTPYMEHTAaMH. )

72. l1se nupamuabl. Opun  HcciegoBateap Tabacko,
BO3BpaTHBIIKCE B Jarephb, pacckasal, yTo Haluesa B AMKYHI-
JAX ABe NHPaMHABL Maiid,
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— VY oxHOA W3 HUX,— JeJHJCA OH BIEYATICHHAMH, —
OCHOBAaHHE KBajpaTHoe, a y JApyroil — Tpeyrosabuoe, Ho
uype3BbYaiBo JIOOGONEITHO, YTO ¥ 060WX MHpaMuj Bce pebpa
PaBHbL.

— CyuiecTByorT sanucH,— g00aBuJ OJHH H3 €ro TOBa-
pHIIEl,— rAe TOBOPHTCH, YTO 3TH NHPAMHAB OBIIH IIO-
CTPOEHBl H3 KHMPIHYa, B3ATOr0 H3 elle OoJiee APEBHEro Mo-
HYMEHTa,— BBl Ke 3HaeTe, KaK 3To mopoil 6eiBaer. 3amucH
TOBODAT O TOM, YTO Y 3TOTO CTAPOTO MAMSITHHKA, KaK H Y
o0HapyxKEHHBIX MHpPaMHJA, Bce pe6pa OBIIH paBHH, 4TO BCe
TPH NaMATHHKA He COAEPXKaJH NMyCTOT H YTO BCE KHPNHYK
CTaporo naMsTHHKA OBLIH HCIOJb30BAHBI HPYU CTPOHTENIHLCTRE
HOBeIX. Jla, uyTh He 3albli: cTapuii MaMSTHHK BOBce HE
OBl mupamMuAOH, OH HMeJ APYTYIO NMPOCTYI0 TeoMeTpHye-
CKyI0 GopMmy.

Marematux, KOTOpHIH -HAXOAWJICS B COCTaBe 3KCIIEIH«
IHH, COPOCHJI:

— UeMy paBHa y 3THX nupaMHj ajauHa peGep?

YcibliaB oTBET, OH CKa3al, YTO 3HAET BLICOTY CTaporo
NaMATHHKA.

Tak uemy paBHa 3Ta BHICOTA H Kakyl ¢GopMmy HMed
CTapbiil MAMATHHK?

73. YenoBex, KoTopuiii Gpocun Kyputb. ONMH dYeJiOBeK,
HEJaBHO OpOCHBLIMH KypHTb, H€4YaJbHO CMOTPe] Ha MOJ-
HYI0 MNayky CcHraper, KOTODYK TOJIBKO 4YTO pPacKphii
(puc. 60, @), w pa3AyMBIBaJ, CKOJBKO CHTapeT OH CMOXKET
BHHYTH TaK, 4ToObl ApPyrHe CHTapeTH He CMOIJIH CABHHYTh-
¢ co cBoux MecT. OH HONHITAJNCS NEPENONKHTh CHTapeTHl.
OueBnano, uto ecnu BhIHYTH curapery C, To A cMoxer
onycTuThC BHH3, a D noausArbcs BBepX. Ecim Xe BHHYTH
curapery A, To C cMOXeT NPOCKOJAB3HYTH Mexay B u D.
Ecnn, nakonen, BolHyTE B, TO HH OAHa OCTaBIIasicss CHrape-
Ta HE CMOKeT CBHHYTHCS CO CBOEr0 MeCTa.

Bckope oH o6GmapyXmuja, 4TO pacmoJsioKeHme CHraper,
usobpaxenHoe Ha puc. 60,6, He roAMTCA, MOCKOJBKY IPym-
na curaper £, F, G, H MoXer BpamaTbcs BOKDPYr OCH
CHMMETPHH Kak 1nesoe. EMy HH pa3sy He ynajoch OCTaBHTB
B nayke MeHee 15 cHraper, KoTophle He/b3d OHJO OBl
CABHHYTb, NPHYEM OH HallleJ OAHO PacCHOJOXKeHHe, NPH KO-
TOPOM B KAaXJIOM H3 TPeX FOPH3OHTA/LHLIX PSIOB pacroJa-
rajoch 0o 5 cHraper,

1. Yro 3To0 3a pacnojoxenue?

60

Cocen Hamero uesoBeKa KOJJIEKIHOHHDPOBAJA MOHETH,
H OH NPENJIOXHJ BMECTO CHTapeT MaHHUIYJHPOBATH OfHHA=
KOBLIMH MOHETaMH, NMOMECTHB HMX Ha CTOJIe B NPSIMOYTOJib-
HOH paMKe.

— Tag 6yner ropasgo ymo6uee,— ckasaa ou u n06a-
BHJ: — Y IUBJAAIOCH, IIOYEMY NAYKH CHrapeT He AeqaiorT
KBaJIpaTHBIMH B CEYEHHH. '

Bckope HymMHsMaT s3aMeTui, YTO eCiM YNAaKOBATh cura-
peThl Tak, 4YToOb KaxK[as <«BHYTDEHHss» chrapera Obljia

A B
A4
D
a
F(F )Y
F G
(oY
J
Puc. 60.

OKpy¥eHa IIeCTbI0 JPYTHMH CHTapeTaMH, TO udHKOTAa
HeJb3s NMOJIYYHTh KBaApaT, 6o (puc. 61,a) pasmep mo ro-
pU3OHTaANH Bceria OyaeT KpaTeH pajMyCy cHMrapersl (Mo-
HEeTHl), TOrZa Kak B BEPTHKAJBHBIA pasMep 00s3aTesbHO
Bofiner 4/3 . Ero xeHa o6paThia BHHMauHe Ha TO, YTO CH-
rapeTbl MOXKHO yNakoBaThb TaK, 9TOObl KaxKaasi «BHyTpeH-
HAfg»  CculapeTa TIpaHWYMJa €  YeTHIPbMS  JAPYTHMH
(puc. 61,0).

— IlpuueM, na6m 3amoJHHTL KBaapaT cO CTOPOHOMH
B 8 paamycoB, BoBce He 00s3aTeabHO pacxonoBaTh 16 cu-
raper, — ckasaja oHa.— Ecnu pacnonoxuth kBagpar mop
yrnoMm (myHktHp Ha puc. 61,6), To mnorpefyercss Bcero
12 curaper, a cam kBajpar OyneT TOJbKO 9yTh MeHbLIE
pasMepoM,

Hewmnoro nogymas, xeHmuna npubasuna;
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— HuarepecHo, a HacKoJABKO 60abiuidm MONKeT OHTB
KBajapaT, KOTOPHIH ynacTcs 3anoJiHATL 20 CHrapeTaMH Tak,
9T00Bl UX HeNb3d OLIJIO MOLIeBeJNHTb...

N ]
>,
3

S B
4

¢

HyMmusmar npuHsica 3a paboTy M dYepes HEKOTOpoe
BpeMS CKazaJ:

— Ecau ynaxoBblBaTbh CHrapersl JQHaroHaJbHO (HyHK-
THP Ha puc. 61,6), To 18 curapeTaMn MOXKHO ymaKoBaTh

)
7is

(3V.‘7:+z

Xy =2r yz=1¢r
Sy =V3r

a

Puc. 61.

- (5VZ $ )

~———— (Y2 + 2]

Puc, 62.

KBajpar, pasMepH KOTODPOro HeMHOro npesbmamT 9 X 9
(puc. 62), onuako 20 curaper, xMm...

Haxonen on pemns 3anauy.

— ‘A kBajpaT-TO OKasajicsi YyTh 604buie NOCJERHerol
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II. TIpuBeaure 310 pacnosioxenne curaper.

3arem uenoBeK, 6pPOCHBLIN KyPHTD, CKA3aM:

— $1 Mory cenatb To ke camoe Bcero ¢ 16 kpyramul
Ilpuyem kBazpat 6yner ewje 6SAbHIAM.

I11. TlpuBennte u 310 pacnonoxennue.

Bce npucyTcTByOIIHe IPHULIE B BOCXHILEHHE, HO He-
MHOTO TOTOASl }€Ha HyMH3MAaTa BOCKJIHMKHYJA:

— Ax, kakas xanocrs! Tlo-moemy, 3To pacmonoxeHne
He roauTcs. Curapers MOXKHO MOUICBENHTS.

OxkasaJock, uTo OHa npaBsa.

IV. O6vsacuure, moueMy sena HyMu3MaTta Obiia npasa.

— DBepHeMcs K 1IeCTHYrONBHEIM  PaCHONOXKEHHM, —
Ckazan HymusmaT.— Ha camom gene 6 curaper MoxuO
yoakoBath B KBajpaTe (H 3TO He O4YeHb TPYAHO CHENATh),
HO BOT HACKOJIbKO OOJbUIAM OKaxeTcss Takoi KpaapaT?
51 ouenp JI06/I0 reoMeTpHYeCKHE IOCTPOEHHS H IOCTApa-
10Ch OTBETHTH HA 3TOT BOIPOC.

V. TlpuBennte Takoe pPacHOJOKEHHE CHTApeT H TAKHEe
TeOMETPHYECKHE NOCTPOEHHS, C NMOMOLIBI0 KOTOPHX MOKHO
HalTH HanGoJabUHA KBaApaT. OOLACHHTE Ballly OTBETH BO
BCEX JeTaJsix.

74. Yraw Terpasnpa. Jlwobast W3 rpavedi (mam gaxe

BCe TpaHu) TeTpa3apa MOXKET NpeacTaBjAsTh COGOH npsaMo-
YrOJIbHbIH TPEYrONbHAK, IPHYEM BO3MOXKHHE pPacCIoJOKe-

Biudna V chory

V-camas danenas bepuiina

Puc. 63.

HHsl NPAMEIX YIJIOB BechbMa pasnooGpasnbl. OueBHAHO, HHs
KaKue [Ba npsAMBEX yrjaa He MOTYT NpHHAAJexaTh OMHOH
M TO#l e IDaHH, W €CAU TPH NPSIMBIX YrJja NPAMHKAIT K
ORHO# BepwiuHe (Kak Ha puc, 63), TO TeTpasAp He MOXKET
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HMeTb 4eTBepTOro HmpsaMoro yria, u6o B MPOTHBHOM CJydae
ZBa pebpa okasanuce OH napaJjijielbHbIMH.

KakoBbl orpanuueHndss B CJAydyae, Korja y TeTpasipa
€CTb BCEr0o TPH HpPSIMBIX YIJa, MpHYeM ABa M3 HHX HPHMBHI-
KalOT K OAHOH BepliHHe, a TpeTuil — K Apyro#i? IlpuBedure
J0Ka3aTesbCTBO.

75. Funouukaounsl. Korna neGosbmioli kpyr A xaturcs
BHyTpu OoJrelloro Kpyra B, Touka P MaJofl OKpY:KHOCTH
ONHUCHIBAGT CEPHI0 AYT, 06pas3yoliuX B COBOKYNHOCTH KpH-
Bylo C, nasnBaemywo zunoyuxaoudol. Eciau paguycel KRpys«
roB coH3sMepuMbl (Kag, Hampumep, Ha pHuc. 64, a, rae aua-
MmeTp A coctaBiasieT !/; or auamerpa B), TO rHmonukKJIoOHAA

Puc. 64.

HOJIy4aeTcsl 3aMKHYTOM: KOHel MocJeAHell apkH cOBIafaeT
C HayaJioM IepBOH.

Ha puc. 64,6 Buyrpenuuit kpyr O6oJblie; (PakTHYeCKH
ero AMaMmMeTp paBen 5/ AnaMeTpa BHeUIHero Kpyra, u 3TOT
KPYr KaTHTCS B TOM e HaIpaBJEHHH, 4TOo M Kpyr A Ha
puc. 64, a. '

B ueM cocTouT (ecam OHO BooOlle mMeeTcs) HanboJee
3aMeTHOEe [Jisl HeMaTeMaTHKa pasjHuHe MeXAY TPaeKTo«
puell Touku P’ B cayyae 6 (puc, 64) m Tpaexropue#d TOUY-
ku P B ciayuae a?

76. Keaapatul BOKpyr xpyra. PaBHbLle KBaApaThl pacno=
JIOKEHBl CHMMETPHYHO BIOJIb OKDYXKHOCTH TakuM o6pasom,
9TO MX HHKHHE YIJBl KacalTcsl ee; HX [AHaroHajJu Jiexar
Ha HOpPOJOJKEHHH DalAHycOB, a BepIIMHLI GJAMKAHIIHUX APYD
K Jpyry yIJIOB KacaloTcs APYr Apyra, Kak Ha puc. 65.

64

OueBuaHO, KBAaAPATOB HO/XKHO GHITh HEe MEHbHIEe INSTH,
TaK KaK B cCjyYae YeThHPeX KBaJPATOB HMX HHKHHE YIJsl
JOJIKHB ObLIH OBl COHTHCH B OAHOM TOYKE H HE OCTajJA0Ch
6bl MecTa 17151 OKPYXHOCTH. B ciiygae msiTH xBagpaToB pa-
Auyc Kpyra r HECOM3MEPHM CO CTOPOHOH KBazapara.

Pue. 65,

oqemy PaBHO HanMeHbllee YHCJIO KBagpaToB CO CTOpO-
HOW, paBHOH 1, NpH KOTOPOM pajuyc r BRIPa3WTCA PalHO-
HaéIbelIM ynciaoM? Jlafite o6ocHOBanHe Ge3 TNOMOLIH aJ-
rebpm 1,

77. Tpu monerpl. TP MOHeTH JexXaT HA CTOJe, Kacasch
Apyr Ipyra,  a MX UEHTPH 00pasyioT HPsIMOYrOJLHEI Tpe-
yronpHuk. IlpuBeaute uX pasMephl, BhpaxKaeMble HaHMeHb-
IIMMK BO3MOXKHEIMH IeJbIME 4YHciaMd, Kapanmamom u

! D10 orpanMueHHe He OTHOCHTCS K J0Ka3aTelbCTBY TOTO, UTO MEHbe
lee THCJO KBAApaTOB MPHBEJET K HPPAaUHOHAJNbHOMY 3HAUEHHIO IS 7:
OHO OTHOCHTCSH JIHIUb K TOM 4YacTH 3ajaud, [e Hajo A0Kas3aTb, YTO NpH
BaHHOM (HAaHMEHbIEM) YHC/E KBALPATOB PajHyC GYJAET pallHOHAJIbHBIM.
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6ymarofi mosb30BaThCA HeNMb3s, BpeMeHH Ha pasMbllLIeHHE
naercs 1 mumn.

78. lBe monernl. OAMH HyMH3MaT HMeJN CTOJ C Mpa<
BHJIbHOH KpyrJiofl IBpKOH, NpeiHa3sHAYeHHO AJNA YEPHHJIb+
HHUIIBL. ¥ 3TOrO HyMH3MaTa OblIH JABe MOHEThl W3 YHCTOTO
30JI0Ta OAMHAKOBO# TOJIMHEL. DOJsbliast u3 MOHET KaK pa3s
3anosiHANa BCIO ABIPKY; MeHbIlasdg e MOHeTa NpPH MeJUIeH-
HOM TIOATANKMBAHHHM K ABIPKE HauHHana KpeHUThcst B TOT
caMHBI MOMEHT, KOTJa ee Kpall JOCTHraJ MHeHTPa AHDKH.
Boénpmas MoHeTa Becuna 6 yHuuii. CKONBKO BeCHJa MeHbe
mast MoHera?

79. Osapavennsiii HyMn3mar. Hywmusmar sxcnepuMeH-
THPOBaJ C MOHeTAMH DAasJHYHBLIX Pa3MepoB, pasmeujas HX

Puc. 66.

B IPyINbl 0O TPH, Aa6hl NOCMOTpPETh, KaKHe YIJIbL 06pasylor
LEeHTPH 3THX MOHET, KOI'Za MOHETH CABHIaloTCs A0 CONpH-
KocHoBennsi. Hymuamar yxe npuABHHYJ LPYT K ADYTY ABe
MOHETHl pamuycoM B 1" [lofiM, Korga xewa cIpocilia ero:

— Kagoro pasMepa MoOHeTy HYXHO B3fATb, YTOOH oOHa
oGpasoBasa NPSAMOH yroJ ¢ 3THMH AByMsA?

— 3T0 JerkKo,— cKasajn HyMH3MaT H  HapHcOBaJ
puc. 66, a.— Kopenb u3 IByX MHHyC OJHH.

— Her, 2 He HMew B BHAY YroJi MeXAY JHHHSAMH HX
IIEHTPOB,— BO3pa3n/a xeHa.— Mens uHTepecyeT yrosa Me-
¥y NPSMBIMH, KACAIOUIHMHCS MOHET CHAPY¥XH, BOT Tak.

C 3THMH CJOBaMH OHA CyHyJa ABE MOHETH CHMMETPHYHO
B yroJ KpPHUIKH OT KOPOOKH, KakK NOKa3aHO Ha puc. 66, 6.
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— A Tenepb CKaXH, KaKOil BEJHYMHBI MOHeTa TOMe-
cTuTc B camMoM yray? W me magoenali mue Gonbpie ¢ aJt-
re6pofl, fa oTBeT HYHCTO TIeOMeTpHYeCKHH,— A0oGaBuia
JKeHIMHA.

— Ho g wu noJse3oBaics TOJNBKO TeOMETpHEN,— CKaszaJ
MyX.— §l mosaraw, 4To Tbl HMeJa B BHAY FeOMeTpHYecKHe
NOCTPOEHHS. '

Korzna Ha cienywoinee yTpo xeHa CIycTd/Jach K 3aBTpa-
Ky, HyMH3MAaT OTBETHJ Ha ee BOINPOC.

B yeM 3ak/JI09a/ioch TeOMETpHYecKoe IOCTpOeHHe, Haf-
JleHHOe HYMH3MATOM, €CJH OH MOr IMOJb30BaThCst TOJBKO
LHPKyJIeM H AHHeAKOMH?

80. Monerbl # 9ncio <pu».

— ToroBa nocnopuThb,— cKaszana XeHa HYMH3MaTa,—
YTO TH He CMOXeWb PaclOJOXKHTh HIECTh MOHET Tak, 4To-
6bl OHM KaKuM-TO CcIoco60M o006pa3oBajiH 30/10TOE cede-
HHe .

(OrHOCHTENBHO OIpe/ieNieHHs] YHCAAa ¢ CM. FOJIOBOJIOM«
Ky 86.)

— ¢l uMeo B BuAy,— NIpOAOJKAana OHA, YBUIAEB, Kak
MY HaMOPIUHJ J06,— 9TO Thl HE CMOXKelIb PAaCHOJOXKHTb
HX HOJ NPSMLIM YIVIOM, KaK B KPHIIIKe OT KOPOOXH, ¢ KOTO-
PO MBI TOJIBKO YTO MMeNH AeJO.

Hywmusmat nokayas roJjioofl.

— Jlyume 3ailiMuChb 3THM CcaMa,— NOCOBETOBaJ  OH.

)Xenmuna cpenana, uro tpebopanock. Ho kak? Uucao
¢ [OJ2KHO BO3HHKHYTh KaK OTHOHIEHHe [BYX BIOJIHE OIpe-
IeJleHHHX DAacCTOAHHA HJIM [AJNHH, HANpHMep OT OJHOM
TOYKH KacaHdsd [0 APYrOdl HJH PACCTOSAHHA MeXAy HIByMsA
MoHeTaMH OT kpas Ao kpad. OfHako paspelaercsd pasMe-
1maTh MOHETH TOJBKO TaK, 94TO0H OHM KacCaNHCh APYr Hpy-
ra; HX TaKXKe MOXKHO BLICTPadBaTh TOJBKO BIONb JBYX
OpPSIMBIX, PACHOJIOXKEHHBIX IIOA NPSIMbIM YIJOM,— BCIIOM-
HHTE YIOMSHYTYIO Bbille KDHIIIKY OT KOPOOKH.

81. Kpunrapudpm. Kpuntapudmom, Kak H3BECTHO, Ha-
3pIBaeTCs [OJIOBOJIOMKa, rfAe Tpebyercss pacmidadpoBaTh
apupMeTHUECKOe JeHCTBHE, B KOTODOM Kaxkzaass OyKBa H30-
6paxaeT HeKoTopylo nupy, NpHieM OJHHAKOBLle OYKBH
K300pakalT Bceraa OaHy U Ty xe HHOpy (u Bce mupps
NOJIOXKHTENIbHBI, €CJIH He OrOBOpPEeHO NpPOTHBHOE). B Aannoi
roJOBOJOMKE NPOH3BOAHTCA BHUHTAHHE IOMOKHTENbHHX
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gHCeN, NIpUYeM pe3ysbTaT TaKiKe mosoxkurened. Hexoropue
KpuUnTapuMpl GbIBAIOT C NOABQXOM H HHOTAa COAEpIKar
CKPHITHIH K04 K peHieHHIO,

— ROME
SUM

RUSE

[(Yucmo SUM BriuuTaercs u3 uncia ROME.)

82. Opuramerpusa. OprraMi — pacnpocTpaHeHHoe B S no-
HHH HMCKYCCTBO CKJaJbiBaHHs GyMard — He JoNycKaeT HC-
N0JIb30BAHHUS HHKAKHX HHCTPYMeHTOB. IlpeanonoxuM, 4TO
BCE CKJIaJKH NpsMHEeEe B YTO ¢ TOMOIIbIO CKJIAABIBAHHS MHI

Yz
"z 7/.13 ‘%Z
a b 6
Puc. 67.

yMeeM JeJHTh MonojaM oTpe3ok ¥ yroa. Ecam MH Hauyn-
HaeM ¢ OyMaXHOTO HPAMOYrOJbHHKA, TO MOXKeM BaKIH
CJIOXHTb €ro IONepek, B pe3yJsbTaTe Yero oGpasylorcsi TpH
cknaaku (puc. 67,a), KOTOpHle pa3mensioT BCIO IJIOMIAAb
Ha YeThipe PaBHBIE 4YacTH.JlomycTHM, 4TO MBI yMeeM JNeJHTh
IApyTyi0 CTOPOHY NPSIMOYTOJBbHHKA HA TPH PaBHHE YacTH H
creslaeM J1Be IOPH3OHTAJbHBIE CKNALKH, KOTOPbie pas3aessaT
nnomaZb Ha TPH paBHbIE YacTH. B pesyabTate MHl paspe-
JIHM BeCh NPSIMOYrOJbHHK Ha 12 paBHmix uacrefl. Otiensis
HYXXHOE YHCJIO KJIETOYEeK, MH MOXeM IOJY4YHTb JI00YI0
JOJII0 11eJ108 IJIOIAaAM, Y KOTOPOH B 3HaMeHaTese CTOHT 12,
Hanpuwmep, Xupusie nuuuu ua puc. 67,6 oTaensior Y u
/12, a Ha puc. 67,6 — 5/, u 7/1» Beeit miaowann. Bonpoc
COCTOMT B TOM, KaK ¢ ITOMOIIbIO BCEro JHIMIL TPeX CKJIALOK
pasOuTb NPAMOYTOJbHHK TaK, YTOGH MOXHO GHJIO BHLEIHTH
J00yI0 [0JI0, BRIpAaXKeHHYI0 Npobbl0 co 3HaMeHaTejeM 24.
Ecan ¢ moMomsio 0fHOrO CkJIaibiBaHHsl MBl MOJydaeM ABe
CKJaJKH, TO YUHTHIBAIOTCS OHH 00e,
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83. Koabuyra. Ha puc. 68 mokaszano, Kak OGHIUHO Je-
Jajach CpelHeBeKOBas KOJNbUYra: Kaxkjoe ee KOAbUO CUEMs
JSJIOCH C KaXK/HM H3 YeTHPeX OKPYXKAIONHX KoJell.

Puc, 68,

Opyxeitink u3 Iliab3eHs, IpHeXaB B 3aMOK aHTIHACKO-
ro JiopAia, o3ajayusl XO35HHA, CKasaB, 4TO €ro KoJbp4yyra
CAenaHa HenpaBHJILHO.

Sem
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Puc. 69.

— V¥ unac B boreMun,— nosicuus1 OH,— He [A0OBEpAIOT Ta-
KOMYy CIENJIEHHIO KoJen. BoT 3TH Tpu Kosbna CBs3aHut
BMeCTe, HO Kaxk/0e H3 HHX HE CLEeNJeHO C JIOGHM APYruM.

C aTuMH cJOBaMH OpyXKefHHK NOKasaj pacnojokeHue
KoJiel,, H3o0paxeHHoe Ha puc. 69,a. Jlopa Obli mOpakeH.
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— U Bm MoxeTe caenaTh nenyid KOJbYYTy TAaKHM CIIO4
€o00M? — CIPOCHJ OH.

— Koneuyno,— orBerns macrep.

On npuusiics sa paboty, H, KOrxa KoJspuyra OmJia 3a-
KOHYeHa, HY OJHO H3 KOJIEl He 0KAa3aJoCh CHelJEHHBIM HH
¢ KakuM ApyruM. Kak 370 ynaziock caenats !?

84. Ewe HemHoro opuramerpuu. BosbMuTe KBaapaTHHI
AHCT OyMard W CJIOXKHTE ero Tak, YToOhbl MOJY4HJCS KBajs
par, njomiagk KOTOPOI'O CocTaBuJa Onl 3/y mjomannm uce
XOJHOrO KBajparta, Paspemaerca chenaTth TOJbKO IATh
CKJIaJI0K.

85. YuuxanpHpie uactn 6yke. CyllecTByer Ju Kakofi«
HuOY/b 37eMeHT GyKBH IaTHHCKOTO ai()aBuTa, KOTOPHIH GBI
6bl yHWKaJeH B CBOEM pOZe M He Berpedasicsl 65 HH B Ofi«
Hoil Apyro#i Oykse storo andasura? BoabmeM, Hanpumep,
nonepeynyn nepeknaAuHy y OykBsl A. OHa He NOAXOAHT B
KayeCTBe pelleHHs] Hallled 3ajJayM, NOCKOJIBLKY BCTpeuaeTcs
eme, HanpuMep, B 6ykse H,

Mu paccMaTpHBaeM TOJbKO NPONHCHHE OYKBH CTaH«
AApTHOIO IIpPHPTa, BCe YaCTH KOTOPHIX HMEIOT OJMHAKOBYIO
Tomuuny. IlpuueM nagepranus GyKB yHpOLNEHH, Tak 4TO
«XBOCTHK» y OYKBHl Q BBIIPSMJIEH M €r0 MOXKHO IIOJYYHTb,
HanpuMmep, H3 HHXKHeH YacTH — NpPaBoOd HAKJIOHHOHN «IMaJod-
KH» OYkBH A. JlOmycTHMO HECKOJBKO HAKJIOHHTb YaCTh I1as
JIOYKH BJI€BO, OAHAKO NEePEBOPAYHBATh YaCTH HJIH HOBOpa-
yuBaTh HX Ha 180° He paspemiaercs. Mbl He MOXKeM

TaKxke MEHSTb PasMephl HyxHOH yacTu Gykenl. Hanpumep,

neryio y D neabss monyuuts u3 merau P.
86. Paspneuenus ¢ uncaom . OTHOUIEHHE MEXAy Yas
CTAMH OTpe3Ka, pasjeJeHHOro TakHM o6pasoM, YTO MEHb+
‘a b

. 1
| o T =

Puc. 70.

mas YyacTb OTHOCHTCA K OoJsibliefl, KaK OOJBbIIASI KO BCEMY
OTpe3Ky, HasplBaeTcss 30J0THM cedeHneM (Divina Propor-

! Konbua, ¢ KOTOpHMH BH 6yaeTe 3KCOepPHMEHTHPOBATDH, Jy4Ile CHes
JaTb W3 LnoTHOH G6ywmari. BHelmnu#i nuaMerp Koablla MOXHO B3ATh
OKos0 5 cM, a TOJILUHHY HYXHO caeaaTb He 6onee 5 MM (puc. 69, 6),
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zione). Ouno o6osnayaerca rpeveckofl 6ykBoit ¢ (dbu), u Ml
MOXKeM ero HaiiTd U3 cooTHolleHus (pHc. 70) '

a a-t+b a b
BT g ¢ PH at+s a

Ecnu a=1, 10

b=;‘/%'i=(p(l=l,618034 ")

Peninre caenyloniee ypaBHeHue:

x—1
(T’x" )
[0 —_——=x

P

87. Oroponnt. B crpane Teomerpun KamAB XKHTETb
BHpAIlHBaeT OBOMmM. 3aKOH IVIACHT, YTO IJIOMIAAb KaXKAOTO
oropoaa AOJIKHA PaBHATbCA NJOUIAJAM XKHJHILA €r0 X03sH«
Ha M YTO BCE XHJHILA, BKJIIOYas J0M2, B KOTODHIX KHBET

Puc, 71,

O/lHAa CeMbs, MHOTOKBADTHPHHIE AOMa H CaMH KBapTHpH
IonXKHBEl HMeThb KyOGuyeckywmo ¢opmy. Tak, sanpumep, eciu
BH XHMBeTe B KBapTHpe, TO IJIOIajfb Balero Oropoia
JOJKHA COBNAJATh C MJOMAJAbIO Ballei KBApPTHDPH, TO €CTh
€ NJIOIHA/bI0 OCHOBAHUA Balllero Ky6a.

Ipeanpunumarens [eo T. Xefinc pemwmna nocrpouts
BOCbMHKBAPTHDHBIH JOM, BIJIOTHYIO NPHMBIKAIOHIHA K ero
oco6usaky. O6a nA0OMa CTOSIH Ha KpPalo OTPOMHOTO IPSIMO-
yroJibHOrO 10Js, B €ro yriay. 3aKOH 3ampeuias 3acTpaHBaTh
9TO NOJIe, HO €ro MOXKHO OBLJIO HCIIONB30BAThL NMOJ OrOPOIBIL.
Y Xeiinica npsaMo nepen ero ocoGHAKOM ywxe OHJ KBaApat-
HHH oropox (puc. 71). Joxoldn npeinpuHuMarelas oKasa-
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JIHCE CTOJIb BEJHKH, YTO TO3BOJIMIIH €MY IIOCTPOHTH eme

onuH 27-KBapTHPHHIA JOM K 3amajy OT yXKe TOCTPOEHHOTO.

8-kBaptupHOro goma (puc. 72). B RaxjaoM cayyae Kaxaas
CeMbsl XOTesla MNOJYYHTh H2 IIOJie OrOPOAHHIA YYacToK, H
KaX/Jpid TON CTPOMNCH HOBLIA KyGHUECKHH MHOTrOKBapTHP«
Huid nom. JloM pcerna BosBOAWJICcs K 3amajy H BCeraa

Puc. 72.

JJIMHA €ro OCHOBaHMf 6blia Ha eAMHHIY OGOJblle, UeMm y
npeALbIAyiero noMa. Kak mpomle Bcero cljiaHupoBaTh Oro<
POZbl, CYHTaf NOJIe HEOTPAHHYEHHEIM?

88. Opuramerpusa u guciao ¢. ITo MHeHnio gaxe HanGos
Jiee TPOKPYCTOBCKH ! HACTPOEHHBIX NPHBEDIKEHUEB OpHra<
MH, Mbl MOXEM TOJIbKO CKJaJblBaTh, HO He pe3aTh. ONHAKO
OHH HAUHHAIOT CBOM MAaHHIYJAUMH C KBaapaTa, KOTOPHI
o0bluHO BHIPe3aeTcsl K3 OymMarh. A MexAy TeM ero He-
TPYAHO clienath, CKJaAbiBasg He GOJiee NMATH pa3s JHCT Oye
Marg ¢ PBaHLIMH KpasMmu. 3aTeM MB MOKEM CHENA4Th ere
oaHy (BooGpakaeMyio) CKJalAKy, NOJYYHB IIPH 3TOM IIpse
MoyroabHUK 1 X 2. 3agaua COCTOMT B TOM, uTOOBI, CK/as<

! DTOT SNATET MOXKET NOKA3aThCA HEYMECTHHM 1O OTHOWICHHIO R
JMOGHTENAM ODHraMH, NOCKOJbKY IIpOKPYCT B CBOEfl KH3HH MHOIO 3aHH-
Mancs oTpesanheM. Ho ou nemano u pactaréBanm, no XakoBo RpHuHHe
CUHTaeTCH HEPBHM TOIOJOIOM,
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AblBas 3TOT NPAMOYFOJbHHK TOJLKO JHBa pasa, NOJYUHTh
3oj0Toe ceuenne ¢. UHCAO ¢ MOXKET BOSHHUKHYTh KaK OT-
HOIUGHHE DACCTOAHHA MEX]y KaKHMH-TO XapakTepHHIMH
TOYKAMH HJIM JHHHAMH, KOTOPble NOJAYYAOTCS B Pe3yJabTaTe
CKJIa/bIBaHHs, '

89. KpnBoii 3medl. Manpynk MacTepu BO3AYLIHOTO
3Mes. ¥ Hero ObIIO ABe GaMGYKOBLIE NMAJIOUKH, U3 KOTOPHIX
OH coCHpascs chenaTh peGpa 3Mesl, M [ABa KycKa ILie/Ka.
Ilanouky uMenu B Anuny 48 cM, H MadbUMK COSNMHHUA HX
TNOA MPAMEBIM yriioM. OfKH KyCOK HIeNKa HMea GpOpMY paBHO-
Geapennoro tpeyronsuuka ABC co cropomamu 20, 20 u

D
9./ 9 g
7|5 '
I
20 20 20 :
B
A
p 7

Puc. 73.

15 cM; a U3 BTOPOTO Kycka MaJbuHK cOGHpAJNCA BhIpe3aTh
BepXHHH TpeyrojbHuK (puc. 73,a). OH namepeBajcs Tak-
Xe IPONYCTHTb NPOBOJIOKY BJOJIb BHEIUHHX KpaeB 3Mes, HO,
OTJINYAACh PACCEAHHOCTHIO, NPHAeNa] GOJbLIOA TPeyroJb-
HHK cOoky (pHc. 73,6). MaJibuug npHKpenu. HPOBOJIOKY
K croponaM AB u BC, sateM K 9-CaHTHMeTPOBOH cropoHe
CD u 1yT 06HApYXHJ, YTO AJA TOTO, YTOGH COEAHHHTH D
¢ A, mposonok# He xBatuT. Ero maammmit Gpar, KOTOPHI
GHICTPO cuHTaJ B yMe, CKasaJ:
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— Tlocaymafi! Tw ke XpuBO mpuaenan NepBbifl Tpes
yronbHuK! IIpoBOJIOKH ¥ He MOXKeT XBaTHTb. I'0TOB HOGHThe
cs1 06 3aKjaal, YTO TH He 3Haelllb, YeMy papHa aauHa DA,

Manpuuk TYyT XKe ceJ 3a BHIKNAJKH. XOTA OH M HE CuH-
TaJn Tak ObICTPO, Kak 6paTt, HO Jyylle 3HaJ MaTeMaTHKy H
nocpamMun Gpara., Hemy paBHa Anuua DA u Kak MajabyHK
€e Hamen?

90. Eme pas o6 opuraMerpuu u uucie ¢. B3ss xBan-
patHHi nuct GyMara U clenaB He Gojee deThIpeX CKJAAN0K,

v st Sttt ot yand T ot ettt et ot

Puc. 74.

npoBeluTe CKNAAKy (NMyHKTHpHAs JHHAA Ha puc. 74), or-
CeKaloIlyl0 OT Halllero KBajpaTa HPAMOYTOJbHHK, OTHOMIE-
HHe CTOPOH KOTODOTO PaBHAJNOCH OBl YHCHY .

91. Ormeuyennas crpaHnna. Ilpodeccop xoten OoTMeTHTh
B KHHTe HYXKHYIO CTPAHHLY, 3aTHYB YIOJIOK, a TaKkKe OTMe-
TATH W KHHUTY, 4yTOOL ee jerde OBLJIO OTHICKATh B CTOIIKE.
On mnocrapaJcs 3alHYTh CTPAHHLY TakuM 06pasoM, 9TOOH
OHa BHlle3]a 3a o6pe3 KHUTM H OHJIa BHAHA CHapy:XH.
TIpuyem npodeccop He XOTes pBaTh CTPaHHIY, a, 3aTHYB
ee, NPOBOJAMJ IO Heil ellle ¥ HOrTeM, Aabbl KHHTA JIeTKO
sakpuBasack. (IlepensieToM, KOTOphIi OOHYHO HEMHOIO
BrICTYNaeT 32 06pe3 KHHUIH, MH dpeHebperaeM.) i

Hafins cmoco6, npd KOTOpOM NpPOEKHHS BBICTYHAKOIIEH
wacTu Obllia MakKcHMaJjbHOH (10 JTHUHEHHOMY pasMepy, a He
70 NJOmAAM), OH YBHAEJ, UTO OJWH H3 BHEIIHHX VIJIOB
CJI0KEeHHOH CTPaHMILl 0Ka3ajcs KaK pa3 Ha ypOoBHe OJHOTO
M3 KpaeB ApPYrHX cTpanun. Ecinm BeicoTa Kuurd paBHa |1,
TO YeMy PaBHO B HPOEKIHH MaKCHMaJbHOE PacCcTOsiHHe, Ha
KOTOpOe 3arHyTtas 4acTh CTPAHHMUH BHICTyNAaeT 3a JHHHIO
ofpe3a KHHTH?
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92. Cuer ma xkpwmume. Houblo Bunaa cuer, u npodec-
cop moumen B capail 3a JonaTo#.

— TlopasutenbHo, A0 4Yero e MHOTO CHEra Ha KpHI-
11e,— ckasan on.— K TOMy Xe CHer oueHb MOKPH{l H COB-
C€M He COCKaNb3bIBAET BHHS.

— A mnoueMy Gul TeGe He B3siTh PYJETKY H He H3MEepHUTh
€ro TOJIIIMHY,— MOCOBETOBAJA ¥KEHa.

Bcrope mpodieccop BepHyJiCsl HA3ay HELOBOJBHBIN:

— Ilo ommnbKe a B3I pyneTKy, Ha KOTOPOH OTMEYeHHI
TOJILKO YyTH, @ CHEr okasaJjcs UyTb riyGiKe OAHOTO dyTa.
Bce xe MHe yaanoch H3MEPHTb TOJILHHY CJIOS HA BOCTOY-
HOM ckaTe KphiliM (o6a ckaTa uayT mop yriom 45°), Beds
KOTJ2a cHel majaer Hoj yrJoM, TO Ha OJHOM cKaTe OH Jio-
KHUTCsL Gojiee TOJNCTLIM cyoeM, YeM Ha ApyroM. TousinkHa
Okasanace paBHOR 5/¢ ¢yra. IloroMm # wamen pyuyky ot
cTapeix rpalenib M, cleNaB Ha Hell OTMETKY KapaHIalloM,
O0HapyXuJ, 4TO Ha 3anmafHoM (IJyGOKOM) CKaTe TOJIHHA
CHEera TOYHO TaKas Xe, Kak H Ha 3emue. Kak cooGuimiu
110 pajgHo, BCIO HOYB BeTep AyJ ¢ 3amaja.

— TloueMy ke TLI He NIPHJOXHI PYYKy C OTMETKOH K
pynerke? Toraa Obl MH y3HaJ/H, CKOJBKO HAaBaJHJIO CHErY.

— He 6ecnokoiicst. ITycts pynetka u rpabiau Baisorcs
B capae, 1 MOry y3HaTh BCe, YTO MHE HYXKHO, C IIOMOIIbIQ
3JIEMEHTAPHOA reoMeTpUH. DTO BCEro JHLIb 3afaYKa O Ha-
XOX/JeHHH OAHHX 3JIeMeHTOB 1O APYruM, H3BECTHHIM, 3Jje-
MEHTaM.

KakoBa TonmuHa CHera u Kak npodeccopy yaalock ee
onpefenuts? («Tonmuua», pasymeercs, uaMepsercss BHOJb
NepNEHAHKYsipa K KPHILIe H 'PYHTY.)

93. YeprexHas rososoioMKa. Y depTEKHHKAa He GHUIO
APYTHX HHCTPYMEHTOB, KDOMe LHDKYJH, a ellie Y Hero GbI
JHCT GyMarH, KOTODHA MOXHO KYIHTb B JI0GOM KauIeJsp-
CkoM MarasuHe. He ckianbBasi JIHCTa M BOTKHYB HOXKY
IIHPKYJIs BCETO JHALIb B ORHOM MecTe, YEePTeKHAK Pa3sMeTHa
IIeCTb BEPHIHH NPABHABHOTO ILIECTHYrOJbHHKA. Kak eMmy
yaJ0Ch 3TO CAENATH?

94. Hamesoprutit Ky6. OunrTHueckast W03 HE HO-
BOCTb B HCKycCTBe; Jiobast peasnuctdyecRas KapTHHA, Ha-
NHCAaHHAg 1O 3aKOHAM NEPCIEKTHBH, HCIOJb3YeT ONTHYE-
Ckylo Hamosuo. HMenHo Takme KapTHHH TpaBHJbHel
6b10 6B Ha3bLIBAaTH A0CTPAKTHON IKHBOMHCHIO, HOO OHH

75



a6CTparupyroTCa OT TPeXMePHOH pealibHOCTH; & BOT TaK Has
3plBAEMYI0 abCTPAKTHYIO KHBONHCE, NOCKOJBKY OHA HU OF

4e20 He abGcTparupyerTcs H FOBODHT caMa 0. ceGe, CJef0Ba+.

Jgo OH Ha3BaTb KOHKpeTHOH XuBomnucelo. IlepcmekTnBHOE
H3o0paxeHHe IOJy4alOT, IPOEKTHPYs TpeXMepHOe TeJO Ha
IJIOCKOCTh ¢ HOMOIIBIO NMYyYKa NMPAMBIX, CXOASANIMXCSA B OHOH
Touke. Takoe NPOeKTHPOBAHHE OTJAHYAETCS OT OPTOTOHAJb-
HOIO NPOEKTHPOBAHHUSA, B KOTOPOM NPOEKTHPYIOLIHE NMpsIMHE
napaJiesapHbl. B of6onx ciayuasx NOKasaHHBIH NOA YIJIOM
KOHYC NPHBOJMT K TeoMerpuYeckofl ¢urype, cocrosiuei H3

Puc, 75.

aMIMICa W ABYX NpsaMHIX (puc. 75). M MOXHO ckasaTk, yTO
HJMIO3HA 34ech NTOJHAS — MH BHAMM KOHYC.

Hama 3amasa COCTOMT B TOM, YTOOB, HAA IO 3TOMY
NyTH, NOAHATLCA €llle Ha ORHY CTyNeHb: cledaThb (M3 Kap-
TOHA) TPeXMepHYIO MOAeJb, IVAA8 Ha KOTOPYIO OJHHM [Jia«
30M H NOJA HYXHEIM YIJOM MHl H3-32 ONTHYECKOH HJJIO3HH
yBHAeaAH OBl Apyryro ¢opMmy, B AaHHOM ciaydae KyG (BHJ
c yrna). Tpe6yemas mogens 6yner, TakuM oGpasoM, Ipel-
CTaBJATb cOOOH NEePCHeKTHBHYIO NPOEKHHI0 Ky6a Ha Opy-
2yro TpexMepHyw (Ho mnpocrefimyw) ¢opmy., (Jlerasabuo
ONHIINTE 3TY HPOEKIHIO.)

95. 3anauya Ha mocrpoenue. Ha puc. 76 mokasanm nian
HoACOOGHOro MOMENIeHHs AJs1 HeKOTOPOro 3JaHusi: ABe KJja-
JOBKH, MeXJY KOTODHIMH HPOXOAHT JIECTHHIA IOCTOSIHHOM
mwupuHsl a. Ilo cTponTenbHBIM coo6paxenusiM yranl C u D
NONXKHH JIeXKaTh Ha pauaronann AB (moasmepxuBarnilelt
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6anke). 3nan pasmepu AE u AF, npusepure mpocreiiiee
reOMeTPHYECKOe TNOCTPOEHHE, C MOMOIIbIO KOTOPOTO HAXOs
JMTCA pasMepsl KAaloOBOK.
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Puc. 76.

96. Iporyaxka B note. YesoBeK HaxXOAHTCH Ha POBHOM
none B 1 M K BOCTOKY OT cTosi6a ¥ CMOTPHT Ha ceBep. 3a-
TSM OH HamnpaBjseTcd NPSAMO HA ceBep H ABHKETCS JO TeX
nop, NOKa He OKa3hiBaeTCsd TOYHO K CEBepPo-BOCTOKY OT
cron6a; noroM (BcerAa IO NMPSAMOH NHHHHM) OH HAET Ha Ce-
Bepo-3anaj, MOKa HEe OKaXKeTcs TOYHO K CEBEPY OT CTOJGA;
Jlajee OH JBHMIKeTcs HA 3amaf, IOKa He OKAaXKeTcs K ceme-
po-samafy ot cronfa; moToM — Ha IOr 10 TeX HOp, NMoka He-
OKaxkeTcd K 3amany oOr crtosba, 4 T. A., ONHCHIBAA HEYTO
BpOJie JIOMAHOH CIHpaJH,

I. Ha xakom paccrosiuum on Oyner HaXOAHTBCH OT
ctoa16a, KOrjia BHOBb OKaxeTcsl K BOCTOKY oT Hero? [Ipuse-
nuTe o6myo (OpMyay, €BA3LIBAOULYI0 d — PacCTOsiHHE OT
crosiba C n — YHCJAOM NPHBEAEHHBIX OTPE3KOB.

II. Ecnu nam repoit mpofizer eme 0O4uH OTPE30K H OKa-
JKercA K ceBepo-zanaly oT cronba, To n Oyjer paBro 9, a
29 =1512. Yrobnl HafiTH KBaApaTHBIA KOopeHb H3 512, Ha-
meMy repowo norpe6yroTca 4HC/AOBHe Tabuadunl, IIpuBeiunTte
$OpMyay, KOTOPYI0O MOXKHO 3aMOMHHTh H C NMOMOIIBI KOTG-
pPOf MOXKHO BHIYHCIHTL DACCTOAHHE A0 CT0J6a CTONb XKe
TOYHO, KaK H C NMOMOmbI0 Tabaun. Mu cuutaem, 4TO yeso-
B€K B COCTOAHHH 3allOMHHTh, CKaxKeM, 8 HHUp U YTO Y HErO
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€CTh KapaHdalm u GyMara, C NOMOIbIO KOTOPHIX OH MOXKer
IPOHU3BOANUTE IIPOCTHIE apH(bMETH‘{eCKHe BHKJIAaAKH.

97. Eme o auarosansx. Ilpn mpoekTHpoBaHHH NOACOG-
HOTO INOMENIeHHs, O KOTOPOM TOBODHJOCH B TOJIOBOJOM-
Ke 95, GHIO pelieH0 YKPemHThb KaXAyl0 KJaAOBKYy AHArO-
HanbubiMA Gankamu ED u CF (puc. 77), npuyeM Yribl

A F

F . B

Pue. 77.

EDB u ACF ponxum OLThb npsMbiMH, UeMy paBHo mpu
STHX YCJNIOBUAX OTHOUIeHHe JJIHHH [ MOACOGHOrO momelye-
HHA K €ro HIHpHHe? '

98. Paspesanue xy6a. Kakue aBe miaockocTh, npoxoxas-

e yepes pedpa um (MJIH) BepHIHHH Ky6a, AensiT OQHO H3
€ro H3MepeHHH Ha TPH DaBHHE YaCTH?

JloKa3aTesbCTBO JOMKHO OLITh MAKCHMANbHO KODOT-
KHM, a BCHOMOTATeJbHBIH DHCYHOK JOJKEH H306paxkaTh
Ky6 (mpospaunbii, eciin HeOGXOAHMO) He GoJee geM ¢ Tpe-
M JONOJHHTeNbHEIMH JHHHAMH. Ky06 MoxHo n3oGpaxarth
nox JoOHM yRA00HBIM IJs Bac yrioM, UToGH OGBSACHHTH
PHCYHOK, Bbl MOXKETE Ha4yepPTHTb BCHOMOTATEJbHYIO CXeMy,
HO TIPH 10KAa3aTeJbCTBe JOJKHBI CCHLIATHCS TOJbKO HA HC~
XOJHBIA PHCYHOK,

99. Mopear mHororpannuka. Kycok kaprona, dopma
KOTOpOro Hso0paxeHa Ha puc. 78, neperubaercs BAOJb
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HIeCTH NPAMBIX, 00pa3yIOmuX NMPaBH/BHBI HIECTHYTOJbHHK.
TpeyroncHukd, o6o3nadeRHbBie OYKBOH X, 3aru6alorcs
BBepX, MOKa HX BEpUIHHB He COHAyTCSs B OAHOH TouKe;
aHaJIOTHYHBIM O0pasoM 3arubaiTcs BHH3 OCTAJbHLIE TPH
TpeyrojbHHka. B pesy/ibraTe ofpasyeTcs HOJYOPaBHJbL-
Hbf | IBeHaAnaTHTPAHHHK, ¥ KOTOPOTO OTCYTCTBYIOT yepe-
Lyiolinecst TPaHH, HO HMEIOTC Bce BepUIMHB H pebpa.
I. Uemy paBen AByrpauublii yroa Mexay Jo6o# uepe-
Aywouiedcs napo#i rpaHeif, KOTOpPY0, HanpuMep, 06pasyloT
Jio0ble ABa KaPTOHHBLIX TPEYrOJbHHKA C O0LIeH BepUIHHON?P

/)

Puc. 78.

II. TIpeacraBuM ce6e, YTO IJIOCKOCTH IIECTH CyIIeCTe
BYIOIIMX Ipanell NPOAOJXKeHE [0 TeX IIOp, II0KA OHH He Ie-
pecekyTcst APYr C ApYroM, NpHYeMm BeDLIMHBl LIECTH 3THX
rpaHell OCTaHyTCs Ha IpeXHHX MecTaX. Kak omucaTe mpo-
creiilinM 006pasoM (QHUrypy, KOTOpas IPH 3TOM NOJy4YHTCA?

100. syrpannbie yrawl. Pemende npenbiaymed roJo-
BOJIOMKH OCHOBHIBAJIOCH HAa TOM, YTO MBI ONO3HAJH B Hpef-
JOXEHHOH HaMm ¢wurype 4YacTe HeKoToporo KyGa. Temeps
ke TpebyeTcss ompele]HTb ABYTPaHHBIH yroj, oGpasoBaH=
HEI TOH e Hapo#l TPeyroJbHHKOB, C IOMOLILIO 3JeMeH+
TapHOH reoMeTpuH, He cculiaschk Ha Ky0.Ha puc.79 Bugno,

! B paHHOM cayyae HMEETCsl B BHAY MHOTOrPAHHHK, BCE rpaHH KOTO-
POro ABJSIOTCA OAHMHAKOBHMH MHOTOYrOJbHHKaMH, B TO BpeMs Kak
(npaBHJbHBE) MHOrOrpaEHble Yrae He o6s3aTeNbHO PaBHH MeXAy CO-
Gofi (Hall MHOTOTPAHHHK HMeeT HIECTHIDAHHBIE H YETbIPEXTPAaHHBIE YIJIBE
npH BepuHHax). — IIpum. ped.
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9TO MBI B3sUIM TOJBKO YacCTh IUECTHYTOJbHHKA H3 NPEeAb-
Aymen 3agau¥ ¥ aBa Tpeyroabnuka AEB m CFD. Uemy
OKaxKeTCs paBeH IBYrpaHHBIA Yros MeXAy ISTHMH Tpe-

E -

Puc. 79,

YroJbHHKaMH MOCJT€ TOrO, KAK MH OTOTHeM HX BBEpX TaK,
yToGH BepuidHH E # F coBnanau?

101. Kaunba cuipa. [IBe jenn coGpanuch caenarbh CaH

BHYH. C CBIDOM; MM HNpPEAJIONKHJH B Marasuue KyCKH CHIpa B

¢opme MaJIeHbKHX NPSAMOYIOJbHLIX KaAHHbEB (puc. 80, a).

rd M/
12
Puc. 80.

— ¥ HHX Takas HenpaBHJbHAsA GopMal — BOCKIHMKHYJA
muccHC B.— Mpbr OJIKHEL pe3aTh WX BePTHKAJbHO — BeXb
OHHM JiexaT niamMs., Hapexy cep BepTHRanbHO, M Tpey«
FOJbHHKH KaK Da3 NMOAOHAYT K KyckaM XJeba. M3 oamnoro
KJWHA TMOJy4YaeTcs ONHH CaHIBHY,

— UYto kacaercs MeHd,— ckazajna MHccue I.,—TO s
IIPEANOYHTAI0 HapesaTh ChIP ropusosTansHo (puc. 80,6)

80.

H2 IJIaCTHHKH, KOTOpHE IIOTOM MOXKHO CJIOXKHTb BMe-
CT€ HAKJIOHHBIMH TrpaHsMH, OHM MHe KakK pa3 T1o-
JOMAYT.

Panom ¢ muccuc T. okasanach ee nmpHATeqbHHIA, MHC-
cuc M, kotopas mo CrenHajbHOCTH GBlJa MaTeMaTHKOM, H,
obpamasce K Heil, Muccuc I'. go6asuna: _

— Ilo cTpanHOMYy COBNAJEeHHIO Hepas3pe3aHHbe KJHHbS
[(Bce onH OAMHAKOBH) HMEKOT B IPOEKIHH Ha IJIOCKOCTB,
Ha KOTOPOH OHM JiexaT TaK, 4TO MEHbIIas I'PaHb TOPUHT
BEPTHKAJILHO BBEDX, Te K€ NPONOPIHH, YTO H NPAMOYTOJb-
Hble Kyck# xJeba; TONMBKO HX pasMepH MeHbmie. Muc-
cuc B. memaer nours B uyeThIpe pasa GoJbHie paspesos,
YeM f, HO MBI 00e pa3MellaeM KYCOYKH CHIpa Tag, UYTO OHH
TOYHO MNOAXOAAT K INPAMOYTOJbHLIM KyckaM xJeGa. Csou
KYCOUKH sl pasMeuialo B OAMH Psid.

Muccuc M. faxke He B3IVIAHYJNA HU HA KJMHBA CHpa, HH
Ha xJe0. :

— CKaxXM MHe,— CIIPOCHJIa OHa,—Yy TBOHX KYCKOB
xneba nponmopuuu Gojee wiau MeHee O6buHBe? Ecam 310
Tak, TO s1 Mory te6e TOUHO yKa3aThb OTHOCHTENbHHE pasMe-
P Hepaspe3aHHBIX KJIHHbEB.

KakoBul a1 pasmeph?

102. OrpasneHnsiii CTaKkaH.

— Bce-Taku  MaTeMaTHKH — JIOGONBITHLIA ~ HapoOx,—
cKasan nonupefAcknii Kommccap cBoell xeHe.— IIpeacrasb
cee, noporasd, Ha KyXHe OTeJs Ha CTOJIe CTOSJH B DPAK
YAaCTHYHO HAMNOJHEHHbie CTaKaHbl. TOJBbKO B OIHOM H3 HHX
Ouin s, ¥ HaM XOTeJIOCh Y3HATh, B KOTODOM HMEHHO, IpPexX-
Ne 4eM MbH HayHeM CHHMAaTh OTNeYaTKH nanbies. Haina
Jabopatopuss Moryia Obf NPOBEPHTb KUAKOCTh B KaxXKAOM
CTakaHe, OAHAKO INpoBepKa Tpe6GyeT BpeMeHH M JIeHer, H
HaM, ecTecTBEHHO, XOTeJOoCh OH COKPATHTh YHCIO TAKHX
npoBepok A0 MuHHMyMa. CiaoBOM, MH HO3BOHHJH B YHH-
BEPCHTeT, H OTTYy/la HAaM Ha NOMOLIb NpHCJAAMH mpodeccopa
maremarnkd, OH NOACYMTAN CTaKaHbl, YJABLIGHYJICA u CKa-
san: «BosbMHTe JI06OH CTakaH, KOMHCCAP, KOTOPHIH Bam
noHpasuTcst. Mbt Heenenyem ero mepseiM». «Ho we pactpa-
THM JH MB BHOYCTYI0O OAHO MHCIBITAHHE?» CNPOCH] f.
«He mosHOCTBIO OAHO — ¥ MHE XOTenoCh Ohl PHCKHYTh,
CKazan OH.— ITO COCTaBJsAeT YacTh ONTHMAJbHOH NMPOLEeAY-
pbl. Mbl MoXeM CHepBa HCC/IE[OBAaTh OJHMH CTaKaH, HEBAXK-
HO, KaKOHl HMeHHOY,
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— CKOJIBKO CTaKaHOB HYXHO OblJIO NPOBEPHTH? —
CIIPOCHJIA KeHa KoMuccapa. )

— He nomuwo towno. Uro-To Mexay OAHOA H IABYMf
COTHAMH.

Yemy paBustioch Tousoe yHcao crakanos? Ilpeamona-
Taercs, 4yTO Mbl MOXKEM HCCJIEA0BAThb OJHOBPEMEHHO COJEp-
JKHMoe JI060ro YHCJa CTakaHOB, B3fB HeOOJbIIOE YHCIO
JKHAKOCTH W3 KaXKJ0TO W3 HHX U CMEIIAB 3TH MOPLHH BMECTE.

103. TMoxpeite kKpyr. OauuH YesoOBEK pelINA HNOKPHITH
HauboJbIINH BO3MOKHLIA Kpyr OyMamHBIM NPSMOYLOJBHH-
KoM pasMepoMm 1 X 2. Ecau He crubarh NpAMOYTOJbHHK, TO

Puc, 81.

MM MOXKHO NOKDHTb JHIIb KPYyr AHaMeTpa 1, HO eciH ero
CJIOXKHTh TaK, KaK NoKasaHo Ha puc. 81, To 3TuM Xe nps-
MOYrOJbHHKOM YyaeTcss NMOKPHITh YyTh Oonbmu#i Kpyr. Ue-
JOBeK Kak pa3 cobupajcs ONpeleNHTh pa3Mephl MaKCH-

MaJbHOrO KpYyra, KOIZa BOHLIA €ro fANoHCKas IOApyra

Cyasu Opurami.

— ¢1 smawo, Thl He ojao0psielib BCAKOrO poaa paspesa-
HHsl,— CKa3all YeJOBeK,— I0JITOMY 5 IIONBITAJCH pEHIHTh
sajayy C IOMOIILIO CKIajabiBaHud. Ecau 1 yBennuy yroua o
(puc. 81), To B TOouKax kacamus C olpasyercs OoJiblie
cBOGOAHOrO MecTa, 3aTO MaJienbkas BHaadHa B Touke V.
YBEJIMUHTCS H BKJAHHHTCA B Kpyr. Ecin ke yMeHbIINTH a,
T0 Toykd C CABHHYTCSI BHYTPb Kpyra, Tak 4TO MHe HpHJeT-
€51 TpHberHyTh K AHQdepeHnHaJbHOMY HCYHCJ/EHHIO.

— CoBceM He 00s3aTeJbHo,— Bo3paduya Cynsu.—
Hyxuyioo ¢opMy MOXKHO HNOJYYHTb, TOJbKO CKJaJblBas
aucr 6yMmard. IIpn nokasarejsbcTBe HOTPeOYIOTCS HEKOTOPHE
BHIKJAaJKH, HO... AX, 1 3a6buia; BO BCAKOM ciydae, HYXKHO
CJIOKHTh JIUCT CHMMETPHYHO BPOJe TOro, Kak TH 2TO nesal,
npHYeM eAMHCTBEHHAA CKJAJKa JOJKHA HNPOHTH Yepe3s

82

1eyTp npaAMoyroiibHHka O. C NMOMOHIBIO MOEro JA0CTaTOYHO
GECXHTPOCTHOTO «CHMMETPHYHOTO» CHocoBa i NMpeBOCXOAHO
00x0XKych 6€3 BHCHIEHi MaTeMaTHKH.

1. Kak ona 3t0 claenana?

(Ha puc. 81 nokasan meron, KOTOpHM 06a IOJb30B2-
JIHCb, C NPABHJIbHLIM 3HAYEHHEM o, HYXHHM 1J8 [oJydes
Hus KejaeMoro pesyabTaTta. IlyHkTHpHad Ayra mokasbiBas
eT JOCTHTHYTOe NPEeHMYIIEeCTBO.)

II. B xakux mnpeienax MOXHO MeHATb AJMHY NPSIMO-
yronbunka I, 9TOGH NpelBAYWHA crnoco6 eine G mpH-
MEHHM?

III. YTo HeOGHIYHOrO HJIM HHTEPECHOIO MOMKHO CKa3aTh
0 Tpeyrosipiuke ADC (cM. puc. 232) B HCXOAHOM ciyuae
npu | =27 (CM. pemennus I u I1.)

104. Yucro «opuramuoe» pemenue!. Ha ciaeayompuit
Beuep Cynsu 3abexkana x cBoedi npuaTeJbuHne JIuana,
Koropast xkuna B IpunBnu-Bunnuax, u pacckaszasa el o
3ajaye ¢ NOKPLITHEM Kpyra (ronoosoMka 103).

— Mmne He XOTenoch CMeIIHBaTh 3TOT CHOCO6 C TEMH
NpaBUNaMH, KOTOPHX MH INPHAEPKHBAIHCH paHee,— O0b-
ACHAJIa OHA,— TAaK YTO CHOYCTA HEKOTOPOe BpeMs s1 oGHapy-
KHJ1a, KaK MOXHO DEIHTh 3ajady, He 3Hasg NpPONOPUHiA
O6yMaxHOro " mpsMoyroJbHHKa. Kak TosbKO B y3HaeTe
cnoco0, BaM He NPUAETCS HHUYErO BBIYHCAATH, 3TOT CHOCOG
IHCTO <«OPHUTAMHHIH», a UHCJIO CKJaIOK PaBHO BOCHMH.

B nannOM crnocobe HCHOJB3YIOTCH COOTHOMIGHHMS, HOKa«
3aHHHe B rojoBosioMke 103, oxmako 3jecp He TpeGyercs
nenaTh HHKAKHX H3MepeHHH (JMHEHKOH), W OH rogutcs Aaf
JI000r0 NPsSMOYTOJbHHKA, AHO(MAHTOBA 2 MJM HET, B 3afaH-
HEIX npefenax: or 1 X 1,865 ... no 1 X 2915 ...

B. gem coctouT atoT cnoco6?

105. TMaockuifi nporuseHb. ¥ OXHOrO YeNOBEeKa OHLIK
yama BMECTHMOCTBbIO 4yTh (oOJiee NHHTH H MJIOCKHHE IIpsi-
MOYTOJILHBIH NPOTHBEHb, B KOTODHIH BXOAHNA TOYHO OJHA
nuuta. Ha puc. 82 nokasaubl ero oTHocHTe/bHbE pPasMepH,

! TosnoBosioMKa npepHasHaueHa. AJsl TeX MOGHTENCH OPHraMH, KOTO-
pHEe He XenalT ocoGeHHO obpeMensiTh Cebs MaTeMaTHKOf. B aToM Cay«
wae CJAeAyeT NpoCMOTPETb ro0BOJOMKY 103, sanmoMHHB HTOroBYIO GopMy
C EIMHCTBEHHOH CKJaJKOH, BaXHefillee COoTHOIIEHHE Yy = ! W TOT
(haxT, uTo CKIaJAbBaHHE JOIKHO GHTb CHMMETPHUHBIM, TO €CTh CK/IaaKa
06s3aHa NPOXOAHTL Yepes HEHTP NPSMOYTOJbHOLO JHCTAa GyMarw.

2 To ecTb HMEIOIIEro WENOYHCNEHHBIE CTOpOHHL — ITpuM. ped.
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YenopeK X0oTeJd HajUTh B yally BOAH POBHO ORHY Tpeth
HUHTH, HO NOA PyKaMu He GHUIO HUKAKHX MEPHHIX COCYJHOB;
OH pacrojiaraj JHLIb 3alacOM BOAH H OOLIYHHIM POBHBIM
KyXOHHBLIM CToJiOM. Kak uesnoBek cyMmen CHPaBHTbCA C Tas
Kol 3ajavueli?

Z

Puc, 82.

106. «Cuamcknii» Jaucr MéEGnyca. BosmuTe mnonocKy
6ymard u caenaiiTe ABa NpPOAOJbHEIX paspesa (puc. 83,a).

A B
5 : A

Paspes Paspes

[ e e ot e e o o e e e et e g e e e e

¥ 1
] 1

oo ot et e e e e et s e e o o Tt e s o e e bt et e s e e ]

I3
Pxc. 83.

CoeaunuTe MeXay co60f BEPXHIO Napy KOHIOB, NEPEKpPY-
THB HX NPeABAapPHTENbHO HA NO0J-060POTa TaK, YTOOH TOUKA
A coeausunacek ‘¢ Toukoét A’, a rouka B —c B’. 3ateMm cAe-
JafiTe TO XK€ caMOe C HHXHAMH KOHILAMH, HO TiepPeKpyTHTe
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HX B IPOTHBONOJIOXKHOM HanpaBJieHHH. B pesyabrarte mony-
autca (urypa, nsobpaxennas Ha puc. 83, 6. Paspexewm Te-
nepb ee BAOJb IyHKTHPHOMR JIHHHH (OHA MOKA3aHA TaKkKe H
Ha puc. 83,8 Aaf elle He ckJeeHHOH nosocku). YUro mpu
3TOM HOJIyYyHTCA? YKaxHTe, CKOJbKO OyleT yacrTell, CTOpOH,
KpaeB H IepeKpyuyHBaHHli, H 0oObscHUTe cBOH OTBeT. Mo-
Jenb paspellaeTcs cenaTh, HO HeJb3s pa3pe3aTh ee BJAOJB
NYHKTHDHOR JINHHH; NPHAHTE K OTBETY NYTEM pacCyXAeHHH.

107, Nessrs uudp. BuinuieM B NpoU3BOJBHOM MOpSAAKE
BCe LM(]PHI, 3a MCKJIIOUEHHEM HYJS (DepBast cTpoka TabJiH-
ust 1). Temepr npuMeHHM K 23TOfi cTpoke onepamuio X,
KoTopasl cOCTOHT B cienywoieM. ITocmorpuM, Ha kakoMm Me-
CTe B NMepBOH CTPOKe CTOMT NepBas (MO ecTecTBeHHOMY IIO-
psanRy) uHdpa, 1o ecth 1. OHa CTOHT Ha CeAbMOM MecTe;
NI03TOMY Ha NMEPBOM MecTe BTOPOH CTPOKH MBI NHIIEM HHG-
py 7. 3aTeM CMOTpPHM, Ha KaKOM MecCTe B NepBOH CTpOKe
cTouT caenyoomas uudpa 2, W 3anHCEBAaEM COOTBETCTBYIO-
myo uHdpy 6 Ha BTOpOM MecTe Bo BTOpoii cTpoke. [aJee
MBI HAa TpeTbeM MeCTe BTOPOH CTPOKH BHINHCHBaeM HHGpY.
4, TOCKOJIbKY B NEPBOH CTPOKE 3 CTOMT Ha YETBEPTOM Me-
cre, ¥ T. A. Eciu Mm npuMenum onepanuio X Ko BTopoil
cTpoke Tabuunet 1, To MONYYHM CHOBa NMEPBYIO CTPOKY. Tax
6yleT NpOHCXOAMTh Bcerjia, He3aBHCHMO OT HoOpsifKa, B Ka-
KOM MH BrimHca/jd ud(pphl B NepBofi CTPOKe.

B nexoropHX cayyafx o6e CTPOKH (2 3HAYHT, H TPEThA)
OKaXyTcsl OAMHAKOBBIMH, Tak NpOW30MAET, €ci¥ MBI BHIIIH«
weM AeBATh UMD B eCTECTBEHHOM HJH OOpaTHOM MOpsiAKe.

B Ttabnnue 2 nmnpelcTaBieHH [Be CTPOKH H3 JEBSATH
uudp. Ecam O6bl MH npuMeHHJR onmepanuio X K nepBoit
CTPOKe, To noayunin O6H Bropyl. OnHako Ha caMoMm gene
Kax/Jad H3 CTPOK He3aBHCHMO OT APYroH IoJyyeHa ¢ HO-
Moo onepanuH, oriauuyHoii or X. TouHee romops, omepa-
LMK, C MOMOMIbIO KOTODHIX HOJY4eHh o0e CTpPOKH Tabuu-
IH 2, He COBceM OIMHAKOBBI, HO OYeHb NOX0xkH. UTo 3TO 32
onepapHu?

Tabauya
7 3 6
4 2 8

1 Tabauya 2
9 4 21 5 8 36 925 81 47
7 6 5 3 91 7 41 85 296 3

108. MunumaapHast naomanb. Hapucyiite npsimosnnneii-
HY©0 QHTYDY MUHUMAJBHOH IUIOIAAH cO CJEAYIOIHMH

CBOHCTBaMH:
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1) Bce ee CTOpPOHH paBHBI;

2) Bce yram MexAy ee CTOPOHaMH (C oOuieH BepIIHHOM
K 6e3) NnpsAMHe; '

3) ee mepuMeTp paBeH NepHMETPY 3aJaHHOTO KBaxpara
€0 CTOPOHOH §;

4) ara ¢urypa saMKHyTa M He HMeeT camonepecedyeHHH
HJIH HaJIOXKEeHHH CTOpOH;

5) oHa cHMMeTpHYHa OTHOCHTENBHO ABYX B3aHMHO mHep-
HeHJUKYJASAPHHX OCell.

Hanpumep, ¢wurypa, usobpaxeHHas Ha puc. 84,a He
YAOBJEeTBOPAET YCJAOBHIO 3, NOCKOJBKY €e NepUMeTpP paBeH

] Y

x zr y 4

® s | .1:}...___ .
V4 [

& o

Y &
a&
Piic. 84.

20 o
“3-$ a He S. YMeHbUIHB PasMepH 9TO (HIYPH, MOKHO

WJOBJIETBODUTh YCJOBHIO 3, HO TorZa He OyIeT yIOBJIETBO=
jpeHo ycuioBHe 4, H60 CTOPOHHL (QUIYPH NMEPECEKAIOTCH B TOY+
kax x. Ecnu xe Mul caenaeM B Touke x 3asop (puc. 84, 6),

nabbl YAOBJETBOPHTh YEJOBHIO 4, TO CTOPOHH Y OKaxXyTes -

JulnHHEe CTOPOH Z U TeM caMbIM OyJeT HapyHIeHo yc-
JoBue 1.

109. Kouuknnueckue rouku. Ha cron 6pomeno 5 Gymax-
HBIX NpPSAMOYTOJLHHKOB (Y OJHOIO H3 HHUX OTOpBaH yroJ)
H 5 GyMaxHHX KpyXKoB. OHU JIETJId TaK, KaK NMOKa3aHO Ha
puc. 85. Kaxnas BepuinHa npsiMOyroJbHHKA H Kaxjaoe Me-
CTO, Tle mepecekaloTcsd Kpas (HTYp, HA30BeM OTMEYEHHOH
TOUKOH. 3ajaga 3aKkJaioyaercss B TOM, 4TOOH yKa3ath TPH
MHOXKECTBA, KaXJAO€ H3 KOTODHX COCTOHT H3 YeTHpeX KOs
IMKJIHYECKHX OTMEYeHHHX ToueK. TOYKH Ha3LIBAIOTCH KO-
YUKAUMECKUMU, €CH OHH NPHHALJIERAT HEKOTOPOH OKPYXK-
HOCTH; HanpuMep, KOUMKJIHYECKHMH HBJAIOTCH BepIIHHH

86

npsAMoOyroJgsHHKa R, M60 BeplIMHBL JI060r0 WPSAMOYroJbHH-
Ka NpUHALNEXAT OAHON OKPYIKHOCTH (ONMHUCAHHON OKOJO
9TOro mnpsMoyronbHuKa), YUTo mnpeacraBasior coGoft ABa
OCTaBIINXCS MHOXKECTBa?

Puc. 85.

110. Haxnonennas kopodxa. IIpeanosioxum, uto y Hac
€CTb OPAMOYTOJBLHBIA NAaKeT H3-II0J MOJIOKA C KBaJpaTHbI-
MH AHOM M KpHIUKOH, KOTOPBIH cleJaH U3 OYeHb TOHKOro
KapToHa, a INoToMy nouTH HesBecoM. Ero Bmicora BaBoe
GoJipiie wHpuHpl, HamosHHB maker MOJIOKOM M0Bepxy, ero
MOXHO HAaKJOHHTh TakK (pHC. 86,4), UTOGH IEHTD THKe-
ctu C oKasancsi Ha BepTHKa/JbHOH npsaMoli AB; maker mpn
3TOM GyAeT B COCTOSIHHH (HEYCTOHYHBOILO) pPaBHOBECHH.

Ecsn Xe HanloOJHHTH NaKeT JHNIL HANOJOBHHY, a 3aTeM
HaKJOHHTEL €ro, Kak W Opexle, TO HEHTP TSAKECTH, OYeBH]-
HO, OKaXKeTcsl CInpaBa OT BepTHKanbHO# ock AB (puc. 86, 6).
CrenoBareJipHO, IPeXAe YeM NMAKeT YHAAET, €r0 MOMKHO Ha-
KJIOHHTE eute Gosibmie. OXHAKO €C/H NMaKeT NyCT (M MH yiKe
He npene6GperaeM ero 4YpesBLIYaHHO MaJblM BECOM), TO €ro
LIEHTD THXKeCTH HAXOAUTCH B TOH XKe TOUKe, uTo U Y 1oNN0ro
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nakera. Ha puc. 86,6 Mbl MOxem HaHTH NUEHTDP THKECTH

(sa aTOT pa3 npeneGperas BecoM nakera) HO QopMmyse
Co _d at+2b ;

T3 aFb

paccMOTPeB COOTBETCTBYIOLLyIO Tpamenuio, rae P u Q —

CepenHHLl NapajjieNbHBHIX CTOPOH @ M b, d — Mennana,

X

/ A : A
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Q d
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B B
a ]
Puc. 86.

C —uenTp TAxecTH, a x — paccrosnne PC. Eciu MBI Tak
HakJoHuM mnakeT, 4tobnl C okasajicst Hag To4YkoH B, To
Tpamenus: U3MeHHTCsH, NOCKOJBKY YPOBEHb MOJIOKA BCeraa
IOpH3OHTANIeH, H, CNeAOBaTeNbHO, CABHHeTcHd BAONbL PQ.
IIpy kKakOM OTHOCHTeJILHOM KOJHYEeCTBE MOJIOKA MaKeT B
COCTOSIHHH HEYCTOHYHBOrO paBHOBECHS OKAaXKeTcsl HaKJO«
HEHHBIM MAaKCHMaslbHO H YeMy OyAeT pPaBeH COOTBETCTBYIOs
wui yron a? Becom nmakera Mbl mpeHeGpeKeM.

111. Tononoruueckas romososomxa. Ha puc. 87 u306-
6paxen KycOok OyMaxKHOTO JIHCTa, Y KOTOPOro, Iocje TOTO
Kak ero paspesasii, NEPeKPYTHJIH M CKJeHJH, 06pasoBa-
JIECh OllHa CTOPOHA, ABa Kpas @ ABE AHDH, €CJAH He CUH-
TaTh, YTO BHEWIHHH Kpali Takxke orpaHuuuBaerT AHDY (OA&s

38

HAKO MBI BLIHYXJAeHH 6yneM Tak CYHTaTh, €CAH TONOJOTH-
yecKd ! neopmupyeM Hauly Qurypy B coepy).

3apaua COCTOMT B TOM, YTOGH CHENaTh MOAENb, Y KOTO-
poit 6uln0 OBl ABe CTOPOHB, Ba Kpas W CeMb ABIp, NpHYEM
JBIPHL MOJACYHTHIBAIOTCA TAK, KaK onucaHo Bhime? Ilpuse-
auTe obliee NpaBHJIO PellleHHst TAKHX 3ajad.

]fpﬂl; 1 ’fpﬂu

J
2

Waz |

Hlaz 3
Puc. 87.

112. Cymxka 6eabs. Cocenka mpodeccopa, Muccuc M.,
TUIATENbHO Pa3BecHJa CBEXKEBLICTHPaHHOe OeJibe Ha TYro
HATSHYTOM TpPOCe M3 BAaHAAWEBOA CTaJH, HO NODHIB BeTpa
CRyn Gesbe W YHEC ero Ha ysacTok mpocdeccopa. [eso mpo-
HCXOAWJIO 3MMOM, MO3TOMY GeJsibe 3aMep3Jio H CTaJ0 KecT-
KHM H HerHymuMmca. IIpogeccop ckioumics Haf HHM H HO-
NHTAJNCA NMOHATh, 4TO 33 CTPAHHYIO GOPMY OHO HMEeT, HO
B 3TOT MOMEHT H3-3a HM3rOPOAH NOKasajach roJioBa CaMoil

_MHCCHC M, -

! To ecte Ge3 paspHBOB M CKAeHBamHf, MoxHo HPeACTaBHTh cebe
MO/, CAeJaHHYI0 He M3 6yMarH, a H3 TOHKOH Pe3HHOBOH IJIEHKH; TO-
nonoruieckas ee gedopManus GyNET COOTBETCTBOBATL MPOH3BOJBHOMY
PaCTAKEHHIO H (BOSMOXKHO) NepeKPYUHBAHHIO MJEHKH 6e3 pa3pHBOB H
cknenBanni. — ITpum. nepes. .

2 To eCTp CuHTan, 4TO0 BHELIHHA XKpall He OrPaHHYHBAET JBIPEL, =
Hpun. nepea.
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— Hi3BunuTe, — cKazana oma,— 3T0 MOM CKaTepTd; =
BCETAa HX pas3BelIHBAl0 TaK, uTOOH IPOTHBOIOJOXKHBIE
yIaIBl NPHXOJMJIMCH KAaK pa3 Ha TpPOC: MpPH 3TOM CKaTepTH
6nicTpee coxnyT (puc. 88, a). : i

Ho 1yr npodeccop cran 3arubath Yronaku ckarepred
(puc. 88,6).

< Jazhyms buvz - Fazwymy Bbepz
’ S A e 4 g~ .
~ A 7/ -~ 7
I7~\ ~ \ 7 . ; 7
Sunss X7 f>s, A CN[AL ,
>€ \ ~
onadsibanug, V77~V 7 <~ /
AVl a4 Surus
v v
Jaznymy bwus  Fazwyme Gbepx cxnadeobanus
i Uaz 2 Ulae 3
'a’\\ )
27N

UmozoBoid  mpsmoyeamu .

Puc, 88,

. = Jla,—cKazan oOH,— He3aBHCHMO OT pPa3MepOB HC+
XOJHKHX NpAMOYTrOJbLHHKOB, 3arubas nonobHHIM o0O6pasoM
YroJKH, MH HOJYYHM HOBHE IPSMOYTOJBHHKH, Da3yMeers
©sl, MeHbIlIHe N0 BeJHYHHE U C HHBIM OTHOLIEHHEM CTODOH,

— A Kak cBsI3aHH,— CHDOCHIA MHCCHC M.,— oTHOMHIE-
HHSI €TOPOH 3THX IPAMOYTOJBHUKOB?

— He 3Hawo, Hano nogyMartb. JlaBaiiTe IpHKHHEM...

— OnHy ¥3 3THX CKaTepTell f cjiejaja caMa,— CKasas
Ja MAccHc M.— B KauecTBe XapakTepusyiolleli ee mpomnop«
uuM f BhIOpasa 3o0J0TOe ceveHHe ¢. He mornu 6b BH
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yKasarb IpONOpuHH, OTBEYAIOUME C/IOXKEHHOMY M3 Hee {1pd-
MOYTOJILHHKY?

— Xopomo,— ckazan mnpodeccop,— g NOAYMAd Hax
S5THM, a BBl NOKa NOAyMaiiTe, MOYeMy Y KDaCHOH CKaTepTH
T€ Xe INPONOpHHH, YTO M Y CJIOKEHHOTO H3 Hee INPAMO-
YrOJBbHHKA? ,

— JloroBopusuck, — CKasaia OHa, — TONBLKO NOMHHTe:
HHKaKO# BHCIUIell MaTeMaTHKH!

O6mpacuuTe, KaKuM 06pa3oM KaxIbil H3 HHX CHpaBHa-
ca co cBoeil 3anayed. Tpoc ana cymikd Genbsi MOXKHO CU-
TaTh NPAMOH JiMHuel, u6o O CAeNaH H3 TOHKOH CTaNbHO#
IIPOBOJIOKH H TYyTrO HATAHYT,

113. 3anava na cuay BooGpaxenmus. IIpr pemennn

3TOM TOJIOBOJIOMKH He paspemiaercss MAeJaTh KaKHe-JHGo
PHCYHKH U MAaHHIYJNHPOBATh 06BHEKTAMH.

N

N

/ ;

Puc. 89.

¥ nac ectb 10 KBaapaTHBIX KapTOYEK CO CTOPOHAMH CO-
oTBeTcTBeHHO B 10, 9, 8 u T, a. 1o ! enunmup.. Kaprouxu,
CTOPOHBI KOTODHX WYETHBI, NOKpPAUIEHH B YEPHHH 1(BeT, a
OCTaJbHHE KapTOYKH — B Oedblfl. BHJIOXKHM Ha CTOJ ca-
Myl0 GONIBUIYIO KapTOYKYy, TO €CTh YEpPHYI KapTOYKy CO
croponoit 10. 3aTeM na Hee NMOJIOXKHM GeNyl KapTOYKY CO
CTOpoHO# 9, HO He IO LEHTPY, a Tak, 4ToOHl OHA 0KA3aJach
B JICBOM BEePXHEM YIJy 4yepHOH kapTouku (puc. 89, a). Ha
Hee (B JIEBHIHl HHXKHMH) YroJ HOJOXHM YEDPHYIO KAPTOUKY
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co croposoit 8 (puc. 89, 6). [Torom Ha Hee Knagem caenyo-
LIyi0 00 pasMepy KapTouky (B npaBbiil HHXHHHA yroJ).
IMponomxkaem panee 3TOT mpomnecc, NPHYEM IIOJOKEHHS
KapToueK, TaK CKa3aTh, «3aKpyYHBAIOTCA» BHYTpPb IpoO-
THB 4acoBOH cTpeskH., Kakofl uepno-6esiblii PHCYHOK IIOJYy-
YHTCS TIOCJe TOr0, KAK MBl BBEUIOXKHM MOCJE[HIOI KApTOUKY?
_ JlaiiTe mosnoe onucaHue 3TOro0 PUCyHKa,

114. Povaxusle secol. Ha puc. 90,¢ cxematHyecku
H300paxKeHH! TPOCTHIE DHYAXKHBle Bechl. Ha O0HOM KoHue
HX HaxoAuTcs rpys L, BeC KOTOPOro MH XOTHM y3HAaTh, Ha
Apyrom — rupa W; poluar noapenien B Touke F, Ecau mie-
Yd puYara paBHH, TO ecTb LF == FW, a rpys u rups secdr
OJHHAKOBO, TO Bechl OyAyT HaXOAUTLCH B PABHOBECHH. DTO

\

- T

w
7 8
Puc. 90,

S

e[MHCTBEHHBIH cJyuyall, KOrAa MOXKHO JaTh TOUYHBIA OTBET;
B AI060M ApYroM ciaydae GoJjiee TSKeJBIH KOHel[ ONyCTHTCH
BHHM3, H MH CMOXEM TOJbKO CKa3aTh, YTO TsXKeJee: THpS
HJIA TPYy3, HO HE CyMeeM OTBETHTh Ha BONPOC O TOM, Ha-
CKoMbKO oTauyaercs HX Bec. IlostoMy, uTo6H B3BECHTL
Tpy3, HaM HeoOXOAHMEl HJIH HaOOp Pa3HHIX T'MPb, WJIH MeT-
KM Ha OJHOM H3 KOHIIOB pHYara, K KOTOPHIM MBI MOTJH GH
noaeseumBaTh rupo W, uan, Hakonen, Habop NpYKHH BMe-
CTO T'HPb. TS -
Onnako ecqH Mbl H30THEM KOPOMBICJIO BECOB MNOJ, Hps-
MHIM YIJIOM C BepIUIHHOH B Touke moiaseca F (puc. 90,6),
TO, YeM OoJbllle Bec rpysa L npessoiiner Bec rupu W, teM
" HHXKe oNmyCTHTCH Ipys L B mosoxenuu paBHoBecus. Tpya-
HOCTb COCTOHMT B TOM, 4TO PAcCTOSIHHE, HA KOTOPOE OMYCTHT-
¢d rpy3, He HNPOMOPIHOHAJLHO YBEJMYEHHIO ero Beca. Ilo-
3TOMY, €CJIH Mbl IIPHKPENAM K KOPOMBICJY KPYIJIYIO IIKajy
(puc. 90, 6), nporpalyHpoBaHHYI0 TakKHM O6pa3oM, YTOOHI
OTMeTKa 9TOH IIKAaJbl, HAXOAAIIAACA HA NepeceueHuH C Bep-
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THKaJIbHOR NPsMOH, MOKaswBana Bec rpysa L, To paccros-
HHE MeXAy AeJeHHAMH TaKOH IIKaJn GYAeT YMeHbIIATHCH
¢ yBeJHUCHHEM Beca, TaK UTO MO lIKajie OyJeT TPYAHO ompe-
HDeJUTh C HYXKHOA TOYHOCTBIO AOCTATOYHO GONBIION BecC.
OTa HePaBHOMEPHOCTh NPOAEMOHCTPHPOBAHA Ha puc. 90, s:
MOMEHT CH/IM L, HampaB/ieHHOH BepPTHKA/JbHO BHH3 H IpH-
JIOXKEHHOH K KOHNY KOPOMBIC/A, HaXONJAWEMYycHd Ha pac-
CTOSIHMM x (11O TOPH3OHTaNH) OT TOYKH mojseca F, paBeH
NpOW3BeACHHIO xL. 3HAYHT, B INOJNOXEHHH pABHOBECHS
AOJIKHO BHIOJHATbCA cOoTHOWenHe: xL = yW, us xoropo-
FO BHAHO, 4TO ecnd x GJH3KO K HYJIO, TO Bec rpysa L pod«
*eH OHTb OrpoMHbIM, AaGhl MOMeHT xL ypaBHOBeCHJ MO-
MeHT yW.

Kakum o6pasom ciesyer AoBOMBHO mpocTO YCTPOHTD
nofoGuble Bechl, YTOOL HH Bec rHpw W, HH TOuKa ee IOA-
Beca HE MEHAJIHCDb, a HIKaja, MoKa3hBawmas BeC rpysa L,
Obuia OBl 2padyuposana pasHoMepHo?

115. TugpaBauuecknit BuiBox. Boaa Bimpaercss B Ky6u-
YCCKYIO KAaCTPIOJIIO BMeCTHMOCTBIO B 3!/ 5 BOJH3M ee
yraa. JlOCTHrHYB NONOBHHHOH OTMETKH, BOAA HEHALOJTO
OCTaHABJHMBAETCs!, a 3aTeM BHOBb HAYHHAET MOAHHMATHCHA C
POBHO BIBOE MEHbIIeH CKOPOCTbIO, 4eM pawubiie. [Ipuunna
TAKOTO CTPAHHOTO MOBEAEHHA BOABI COCTOMT B TOM, YTO
BHYTDH KaCTpIOJIH K ee AHY NpHAeNaH NycToH cocyn mpe-
HeOpexKAMO Masof TosuuHE. KakoBhl MOTyT GHITH €ro npo-
nopuuu u gpopma?r

116. Monocaran 3arapka. Ha puc. 91 nokasana mexas
ToproBas smGaema. Omnuimmte Ty QHrypy, KOTOpYK© OHA
H300paxaet, TO ecTh YKa:KHTe YHCJIO CTOPOH, KPaes, nepe-
KDYYHBAHHH M T. 0., NPOKOMMEHTHDYHTE CBOH BHIBOALI

117. TMepeseptoimm muccuc Teppu. Ha puc. 92 nsobpa-
xkena Oyrteuika Kuefina, y koTopo#ft Bcero oama cTopona u
AbIpa, -CKBO3b KOTODYIO MNPONYIIEHO <TOPJLILIKO®, XOTH B
HJeaJbHOM, BOOOpa)aeMoM, BapHaHTe CYHTAETCH, YTO 3TO
camonepeceuenne orcyTcTByer !. HaBecTno, u€To Top (mo-
BEDXHOCTb, MMeKOlass BHA HAAyTOH BeJIOCHICAHOH KaMeph
uy Oy6anKa) MOXKHO, NPOAENAB B HeM ABLIPY, NPOTALIATDH

4 Cm. nuxe crp. 285 u zanee. — [pum. ped.
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CKBO3b 3Ty AHIPY H B HEKOTOPOM CMBICJe BHIBEPHYTh HaH3-
HaHKy. MHE TOBOPHM «B HEKOTOPOM CMLIC/Ie», HGO Mocie Ta-

Pue. 91. Puc. 92.

w QO

Nonepeytoe CoHeHie

RN
Top, Swbeptyment
O HAUIHANIKY
2 Jonepeyuae cevenwe
Puc, 93.

KOro TONOJIOrHUECKOro MpeoGpasoBaHHus TOp MOYTH Heys-
naBaeM (puc. 93).

94

¥ nonoro Topa— xBe CTOpOHH, a y aucra MéGuyca —
TOJIbKO OJHA, NO3TOMy GecCMBLICJIEHHO FOBODHTh O BLIBOpa«
YHBAaHUM HaM3HaHKY aHcta MéGuyca.

I. Bonpoc cOCTOHT B TOM, MOKHO /i1 B KAKOM-TO pa3yMs=
HOM CMBICJIE BHIBEDHYTh HaM3HaHKY OyTelIKy Kiefina, u
€CJIH MOXKHO, TO HACKOJbKO BHA BHIBepHYTOHl OyThuIKH Gy~
JeT OT/IHYaThCA OT NePBOHAYAJIbHOTO?

II. Ckaxnre Takxke, KaKOBbl JOJIKHH GHTb NPONOPIHH
TOpa, 4yTOOBI NOc/e BHBOPAaYHBAHHA OH COXPaHHJ Te Ke
NpPONOPIHY, YTO H paHee, €CNH 3TO BOOOLIE BO3MOMKHO?

118, Taxeamii cynayk. Cyunyk secoMm 80 Kr CTrout
OKOJIO eJEe3HOro TOHKOro cronb6uka P Ha napreTHOM
nosxy, CTOpPOHAa KBaApaToB KOToporo paBHa 1 ¢yTy
(puc. 94). Pasmepm aHa cyHayka — 3 X 4 ¢yra. Baajes

- - - -

Puc. 94,

Jejl CyHAyKa He B COCTOSIHHHM HOJHSTH TAKYK THKECTb,
a eMy HYXHO IIOCTaBHThb CYHAYK HO JPYTYIO CTOPOHY CTOJ-
Ouka P (DOKa3aHO NYHKTHPOM), HO Tak, 4ToGH MEpeAHss
4acTh cyHiaykKa F mno-npexHeMy Owna ofGpamena K P.
CyHayk He MOXKeT CKOJb3HThb MO NOJYy, OAHAKO BJaaeJel
JMOBOJIbHO JIETKO NPHOOAHAJ OAHH KpaH CyHAyKa W TOBEp=<
HYJ €ro BOKPYr COOTBETCTBYIONIIETO HHKHEro YrJja, Kak
BOKpYr ocu. Takum oOpasoM oH Ao6WJICS CBOEro H HOCTa-
BHJ CYHAYK, KaK XOTes, COBEPIUNB CEPHIO OAHOKPATHHX
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fIOBOPOTOB, NPH KaXKJOM H3 KOTOPHIX Ue/IOBEK II0BOPaYHBaJ
CYHAYK BOKPYT OnHOfl M3 YIMOBHX HOXeK. [lonoxeHHs cyH-
JyKa OH MOr TOYHO OHNpEeReNATb C INOMOLIBIO INapKETHH.
Pasmepamu cTon6HKa MOXKHO NpeHeOpeyb. .

1. B ueM 3akawuancs AaHHBE CHOCO6 M CKOJBKO HDH
9TOM OBLJIO COBEpHIEHO NOBOPOTOB?

i d
|
-u—

i

Puc. 95.

II. Tor xe x03AuH HMeJ edle H BTOPOH CYHAYK TaKkxe
pasmepom 3 X 5. OH CTOAJ HH K YeMy He IPHCJIOHEHHBIM,
a BOJH3W Hero HaXOAHWJCS elle OAHMH TOHKHH CTOJNOHK
(puc. 95). Buanenblly 3axoTesoch HEPeABHHYTh H 3TOT
CYHAYK B HOBOE IOJIOXKEHHe, OTMeyeHHOe Ha PHUCYHKEe IYHK-
THpOoM. Kak o 3To cnenan?

119. NMupamupa u coapar. B dopry Tuxongepora coii«
AaTy DpHKa3aJd CJAOXKHTh B NHpPaAMHAy mnylledyHHe SADA.
Jlns HUXHEro cjos saaep cosaaT Bei6pas KBaApaTHYIO pacs
KJNaJAKy, KaK 3TO NokazaHo Ha puc. 96. Bropoll psan ou 3a«
HNOJHMJ, MoMeuiass siapa B o0pasoBaBlidecs BHOAAMHLI S,
B pe3yJjbTare Yero pacnojoxKeHHe slep BO BTODOM pANY
(mOKa3aHO NYHKTHPOM) OKasaJoch TAKHM XKe, KaK H B nep-
BoM. Korna nupamupa OBJa 3aKoHYeHa, COJAAT pelind
BOADY3HTh CBepxy ¢uar, AJs 4Yero CHsJ caMoe BepxHee
anpo. OnHako OPSAMO NOJA HHM OH OOHAPYXKHJI APYyroe sipo,
TaK uTo ApeBko (hyara Hekyaa GHJIO NPOCYHYTh.

Torza connat paso6pas NHpaMHAY B HayaJ BCe 3aHOBO,
K36paB Tenepb AJs OCHOBAHHS TPEYroOJbHOE PaCHONOKEeHHE
anep (puc. 97). Temepb yxe siapa BTOPOro CJOS yKJalble
BaJiHCh He BO BCe BNAJAMHHE, GO OHH CJAHLIKOM TECHO HpHs

96

‘MBIKaJH JPyr K JADYry; MOSTOMY COJAAT BHIGPAT OZHY OT-

MEYEHHYIO BHaiuHy S. MoXHO 3aMeTHTh, YTO KasKIHH CJle-

Bud cbepzy
um.d.

Puc, 97.

AylomHui cJI0OH B INPOEKNUHM HaA HJAOCKOCTH OKa3bIBAeTCH
YOakoBaH HJjoTHee, 4eMm npeawstayuiuii. Korma connpar 3a-
KOHYHMJI TPEYroJbHYX NHpPAMHAY, TO 0KasaJoch, YTO JPEBKO"
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¢nara cHoBa HeKylZa BOTKHYTb. Hakouenm TpeTbs MONHBITKA
SaKOHYHJACh YAAUHO.

SKCHepUMEHTHPYS ¢ HIApPHKaMH, HAM IPHHIJIOCH Obi 0O«
MECTHTb HHXHHH cJOf B paMKy, BaGbl OH He pasbexaJcs
B CTODOHK NOA JaBJeHHeM BepXHHX cioeB. Ilymieunbie xe
siipa oOuYeHb THAXKeJbl H BAABJIHBAIOTCA B TPYHT TakK, 4TO
BEPXHHM CJOSM He yJaeTcs CIBHHYTh HX B CTOpOHY. Bce
TpH crocofa, KOTOpHle NPHMEHHJ cOJNAaT, NpelcTaBJasioT
co6ofi nmpHMephl NPaBHJABHBIX (IJIOTHBIX) YNAKOBOK. LEcaH
siZipa BTOPOro ¢JIOS IPH NepBOM (KBajpaTHOM) pacHoJoxe-
HHHM TOMECTHTh TOYHO HaJ fAAPaMH NepBOro C€Jos, TO Takas
NHpaMHAa pacChIIIeTCs, €ClH ee He OropoAuTh ¢ OOKOB
JiockaMH, u00 NpH TakKOH YKJIaJKe KaxJoe sA1D0 HaAXOAMTCS
B Kpafine neycrofiyuBoM mnoJoxeHnnH. (Takoe pacmonoxe-
HHe siiep MBl He CYMTaeM NpaBHJBHOH YymakoBkoil.) Mu
npeasiaraeM uYHTaTeNI0 PelIWTh 3a7ady, He IOJb3ydACb Ka-
KnMu-jlmo HIapHKAMH,— BCce OHH OyAyT pa3be3kaTbcs B
CTOPOHHI. _

I. B gem sakiouanca TpeTui, ycnemHblfi cnocob, KOTO<
puifi mpuMenuns cosnar? OObsicHHTe TakxKe, Kak 3TH TDH
cnocoba cBsA3aHH MexAy coGoi.

II. Ecin Mbl HayueM yKJIaABIBATh SADAa BTOPHIM (Tpe«
YroJNbHBIM) CcIIOCO60M, TO B HTOTe MOXKET [MOJYYHTh HAKJIOH~
HEIE IJIOCKOCTH C KBaAPATHON YKJANKOH siiep M Te XKe MHO-
rorpaHHUKH, YTO M NpH nepBoM crocobe. MoxKHO /1M, HayaB
YKJIaAHBATh fApa NePBLIM (KBajpaTHHIM) cnocoboM, moJy-
9HTh MHOTOTPAHHHKH, CBSI3aHHBHIE C TPeThHM crocoboM, H,
KpOMe TOro, INOJYYHTb IOJ HEKOTOPHIM YIJIOM CKBO3HHIG
aupn? Ecin atoro cienaTth Henb3sl, TO 00bsCHHTE HOAPOO-
HO, MOYeMy HeJsb3$l, H NPHBEAUTe YepPTeXKH.

120. Xuocckas KoaonHa. IlpaButespr ocTpoBa Xuoc
O0BSICHSJ ABYM 30JIOTHIX e MacTepaM, KaK OH XoTea GH
M3MEHHTh HOBYI0 MOHYMEHTaJNbHYIO KOJIOHHY. KoJionna
HMeJia [HJIHHApDHYECKYl0 (opMmy, M HpaBuTeab cobupaics
MOKPHEITh €€ 30JI0TOM, HO 30J0TO CJEAOBAJO OTJHTb B (op=<
Me uYeThipeX NOJYHHJIHHAPHYECKHX HAKJaloK, KaK I0oKa3as
HO (B Ipoekinu) Ha pHC. 98.

Onaun M3 MacTepoB OblLA JOBOJBHO IVIYX M NOAYMAal, 4TO
TpebyeTcsl clleNlaTh 30JI0TYI0 KOJIOHHY C KBajpaTHLIM ceye<
HueM, Bce UeTHIpe pe6pa KOTOpOH AONKHB OLIJIM 0Ka3aTb-
c TOYHO HA MOBEPXHOCTH NEPBOHAYAJAbHOM KOJNOHHH (HA
PHCYHKe OTME@YEeHO NYHKTHPOM)
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Macrepos monpocuan NPHKAHYTb, CKOJIBKO MOTpeSyercs
sojiota. Hackosbko OTIHYAIOTCS OLEHKH [ABYX MAacTepoB?
Mbl npuHHMaeM, YTO KamIbli M3 HHX TPABUJbHO OLEHHJ
KOJIMYECTBO 30JI0Ta, HYKHOE /ISt €0 BapHaHTa, '

Puc. 98.

~121. Tpom cnpasa. YenoBek, HAXOASLIMACT B MyHKTe
P, pasroBapuBaer 10 TeneoHy ¢ NpHsATeseM, KOTOPLIH Ha-
xXoauTcd B NyHKTe F, H CJHHIINT yAap rpoMa cHayajga B
TenedonHol TpyOke, a 3aTeM, uepe3 10 ¢,— Hemocpenct
BenHo. ([Ipumem, yTo 3Byk 3a 5 ¢ mpoxoaur 1,5 ¥M.)

— Cunlman? — cnpocus npusrenb.— Kaxerca, ¢ Mopa
HazBHraetTcs rposa. He 6pocaii TpyOky, s mofiay 3aKpoio
OKHA.

Iloka npusitens orxomma or TenedoHa, HAll YeNOBeK
BBIYMCJIMJI NIPHMEPHOE PAaCNOJIOXKEeHHe HCTOYHHKA 3ByKa S.

I. Tne Haxoamujcst 3TOT HcTouHHK? Jlafite oBocHoBaHHE
BalIero OTBETA.

B3as cuoBa TpyOKy, OpHATENb CKa3aJ:

— Kcrary, s moicynTan, CKOJIBKO CEKYHA INPOILIO OT
BCHBILKH MOJIHMH [0 IPOMa; 0Ka3aJock, YTO MOJIHAA CBepK-
HyJIa KaK pas B 4,5 kujomMerpa oT MeHns.

Ycabimae 370, YeJNOBEK M3 P MOT Ha3BaTh CBOeMYy HpH-
SATENI0 TOYHOe HampaBJyeHue u3 F ua S,

Kakoe 3to 651710 HanpaBienHe?

122, JiBa TpeyroabnHuHKa. ¥ Hac e€cTh [Ba OAHHAKOBBIX
TYNOYTONbHBIX TPEYTrOJbHHKA, BhIPE3aHHBIX M3 KapTona. Ha



puc. 99,a 3TH TPeyroJbHHKH NpPHJEralT TaK, 4TO y HHX
€cTh ofllas cropona, a Ha pHC., 99,6 OHH HAJNOXKEHH APYT
Ha fApyra TakuM o0pa3oM, YTO B pe3ysabTaTe 00pasyroTcs
IBa pPa3/H4YHHIX YeTHPEXYrOJbHHKA, IpHYEM Y BTOPOro
HMeeTcss BeleMKa, ME XOTHM BHISICHHTh, CKOJIBKO pasjiud-
HLIX YeTHIPEXYroJbHUKOB (BK/I0Yas ABa, H3006paKeHHBbIX HA
puc. 99, 6) Moxuo obpasoBaTh TakuM cnocobom. Pacnoso-
XKEHHs AOJXKHBI OHITh reOMeTpHYECKH OJHO3HAYHO ompefe-
JIeHH KacaHHAMH BepIUMHH C BepIIHHOH, CTOPOHH CO CTO-
pOHOH, BepLIMHLI €O CTOPOHOH H KOMOWHAUUSIMH TaKHX

Puc. 99,

kKacauuil. Hanpumep, pacnosioxenue, HpeacTaBJeHHOE Ha
puc. 99,8, He ABAAETCA B 3TOM CMBICJIE OAHO3HAYHO OIpe-
~ NeneHHHIM, 00 TOYka A MoxeT OHITh pPAacHOJIOKEHa B Ji0«
6om Mecte crtoponnt BC, a Touka D — B J060oM MecTe
cropons BE.

Toyno Tak Ke He ABJISAETCA OJHO3HAYHO OMPENEJIECHHHIM
H pacrnosioxeHHe, HzoOpaxeHnHoe nwa puc. 100, @, mMOCKO/B-
Ky AB MoxeT cKoab3uThb mo CD. A Bor Ha puc. 100,6
NATHYTOJIBHHK ONpedesied OAHO3HAYHO.

Kaxablii ¥3 TpeyroJbHHKOB MOXKHO, KakK ua puc. 99, 6,
nepeBepHyTh APYrofi CTOPOHOH KBepXY, B De3yJbTaTe Yero
OH COBHAaZeT CO CBOHM 3€PKAJBHEIM OTPAKEHHEM; OAHAKO
HeJib3s TNepeBepTHIBaThL 00a TPEeyrosibHHKa OJHOBPEMEHHO,
H00 B NPOTHBHOM cJjydae HOJY4YdJcAd Obl 3epKasbHHI 06-
pa3 Bcero 4eTHIPeXyroJbHHKA, a 3TO 3amnpeineso. M co-
BeTyeM YHTATeJI0 akKypaTHO BhIpe3aTh 1Ba TAaKHX Tpe-
YLOJNbHHKA H3 TOHKOIO KapToOHAa, TUIATeJbHO COONI0OAaA 3a-
JaHHLIE NpPONOPIHH, NMOCKOMBKY Aaxe He3HayuTesJbHOe HX
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H3MCHeHHE NpHBEAeT K ADYrOMy YHCIY BO3SMOKHHIX pac-
TIOJIOKEeHu .

OtBer pmaerca B nBa sranma. Cuayana YKa3bIBamoTCA
Haubonee OyeBHAHLIE UYETHIPEXYTOJIbHUKH, a yKe 3aTeM
NpUBOANTCs OOUlee YHCIO pelieHHiT, IMostomy, ecan uura-

A
2 3
1
4
]
D
P g

Puc. 100.

TeJb HE Hallen €le 3T0 YHCJO0, OH MOXKeT O3HAKOMHThCYH
C nepBoﬁ YacCTel0 OTBeTa, a 3aTeM YXKe mnonsltTarbcs pe-
HIATH 3a4a49y A0 KOHia.

TrOJIOBOJIOMKM, B3SATbIE B OCHOBHOM
U3 NOBCEAHEBHOH )XU3HU

OTH TOJIOBOJIOMKH JOBOJIBHO HENOCAEAOBATENbHB H HEe
BIIOJIHE COOTBETCTBYIOT OOBIYHOMY CTHJIO TOJOBOJOMOK. Mx
CJACAYET 4YATATb BHHMATEJbHO, MOCKOJBKY MOPOH B HHX
CONIEPIKHTCA HEKHH TPIOK. PelleHHe HEKOTOPHX M3 9THX To-
JIOBOJIOMOK 3aBucHT JHOO OT Baueh Ha0II0KaTeBHOCTH,
au00 OT 3HAHHS KAKHX-TO (AKTOB, JHGO OT BecbMa Heop-
AWHAPHBIX paccyxaeHu#. Unrarenasp NoJkKeH GHTL TOTOB KO
BCAKHM HEOKUIAHHOCTSM,

1 lipospaunniii npepmer. Kaxkoit mpospaynsiit npeaMmer
CTAHOBHUTCH Menee 1PO3PauyHLIM, €CJIH €ro BHTEPeTh YHCTOM
TpsAnkoi? (OH uMeeTcs BO MHOTHX KBApTHpaX.)
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2. Cocyabku. Kto, mo Bamemy MHeHHIO, BEPOsITHEE MOT
BHAETL COCYJAbKH AjnHOH 5 cM: kopoJieBa Anranu Ennsa-
Beta | (15633—1603) wnin KeHuMpa M3 IJIEMEHH aMepH-
_KaHCKMX HHZeH1eB, yell BUrBaM B Te e [OJH HaXOJAHJCH
Ha ceBepe ymnemHero mrara Heo-Flopk?

3. «Muiciurear» Popena. Uto HeoOBIYHOrO B HO3€ H3-
BecTHOro «Mruicautenst» Poaena?

4. Cocuuraiite npenMeTnl. He apuras pykamu, cocy-
TaliTe npeaMerH, u3oOpaxenuble Ha puc. 101. Touky BHY-
TPH KBaApaTa Mbl CyHTaeM JABYyMs npenMeTaMH; OykBa
A — oanu npenmer. IlpuBenute cnoco6 peireHus. Bpemenn
Ha pasMELLJIeHHE — HOJATOPE MHHYTHL

Jumeie €D

Alpodunxa O

o .
. O —_
. o Mpamop
f— -, - O &
- D I o
— —_
o) Fa
e Kpowrcie °
Puc. 101, Puc, 102.

5. Sumenb, Mpamop u Ap. Ecau BH mosoxuTe B 60Kan
NOJIYAHIKH CHIPOrO fYMeHd, MIOXKHHY APOOMHOK (CBHHLO-
BHIX), TPH MpPaMODHHX IIapHKa H TOPCTOYKY XJIeOHBIX
KpouieK, a 3areM OoKaJ XOPOUIEHBKO HOTPSICETE, TO KakK

HM3MEHHUTCA B3aHMHOE€ pacCHoJIOKEeHHe MaHHBIX HpeI.[MeTOB?

(Ha puc. 102 ppuBeneHbl HX pPasMephl.)

6. CeBepnas Amepuka u Eppona. Hackosbko G6iH3KO
(no poarcrte) BocTOuHas wacth CeBepHOR AMepHKH IIOA-
xe1uT K EBpone?

102

7. Bonpmo# xpyr. [lpeanosoxum, uro Bee Mops 33s
Mep3nn, a BH croute B Hiio-Flopke Ha nepexpectke Ts-
To# aBeHio ¥ Copok Bropo#t yammu (puc. 103). Tlo kako-
My M3 BLIXONSIIMX H3 INepeKpeCTKa UYeTHpeX HanpasieHnH
Gnuke H CKOpee BCEr0 MOXKHO OHUIO Ol HobGpaTbca 0o
Puma, ecan 65 Bbl Bce BpeMsi ABHragHCh IO OKDYIKHOCTH

N

Puc, 103,

Gonbioro kpyra!? (CiaoBa «ckopee Bcero» 03HAYawT, YT0
Bhl [BHTA€TECh IO NYTH, KOTOPLIH CKOpee NMpHBEAeT K TOYs
Ke Ccyu, G/HKe BCEro pacrojoxeHHoil K Pumy.)

8. Cuenywomuii 3a Hoio-Popkom., Kaxoii ropoa Mupa
6bin caeayromuM u3 Heio-Flopkom no KOJIn4eCTBY Haces
Jienns (mo paHHbM 1968 r.)?: ,
{

9. NaaBaomuii kode. onyctum, uro Yy BAac €cTb Hee
GosbLIOf CyXOil aMIOMHHHEBHI YafiHMK M 9TO Bbl HACHLINAs
JH HAa €ro JHO B CepellMHy KydYKy TrPaHyJHpPOBAHHOro
Kode, a 3aTeM OCTOPOXHO HANUJH C KPaio YAHIKy BOAH
TaK, 4ToOH OHa ¢ H36HTKOM NOKpeL1a Kode. OueHute,

1
Hmeerca B BHAY OKkpy®mOCTE 60/bLIOTrO Kpyra, pacnojoxeHHas
#a seMHoOM wwape, — [Ipum, nepee,
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Kakasg uyacTh Kode OyAeT mjaBaTh Ha NOBEDXHOCTH BOALI
yepe3 HEeCKONBKO CEKYHI.

10. JiBy3naunbie yucna. [Togcuntalite B ymMe 3a MOJMH«
HYTbl, CKOJIbKO CYIIECTBYeT HeJblX MNOJOXHTEJNbHBX MABY+
3HAYHEIX YHCEN?

11. Joxanr Ha xpbuime. Ecaw noxap mnajgaer npﬂMch
BHH3 Ha KpHIly, HakJIOHeHHyw mod yriom 4
(puc. 104,a), To MeHbHIe JH BOAH NPHXOAHTCA Ha €MHHH~

10 -
’§ //.\'
< 70 i
a I

Puc. 104.

1y mJomaju, 4YeM B clyyae TODPH3OHTaJbHOH KPLIIH
(puc. 104, 06)? Kaxercss, uTo nanHas CHTyanus aHaJoruy-
Ha TOMy, KaK ecJqH OH J0XKAb Najaj Ha 3eMJI0 MpPsSMO
uay 1of yraoM (u3-3a Berpa). [lo-BHamMoMy, BepTHKAJb-
HO Majaomuii AOXKAb CMAYHBAET 3eMJIO CHJIbHEE, YeM KO-
eoil. O6bACHUTE, MOYEMY 3TO HE TaK.

Kopobka

Cmon

Puc. 105.

4

12. Kopo6ka na xpato. IIpAMoyrosbHas KapToHHas Ko-
pobka CTOMT Ha Kpaio croja TakHM oGpasom, 4t0 OoJjee
ee TOJOBHHH (MO IIHDHHE) HaXOAMTCA 3a NpeAe]aMH CTO-
aa (puc. 105). KopobGka ocraercss B TakoM nonomeﬂgu n
He majaeT, INOCKOJbKY BHYTDH ee uTo-TO Haxoaurcs. Ecnm
MBl yIapuaM IO CTONY 6epTUKAAbLHO BBEpX, KOpoOka yna-
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' fet. ComepKHMOe KOPOGKH HMeeTcs B GOMBIIHHCTBe OMOB,
YTo 310 Takoe?

Ecty eme omna Touno Takas ke KOpoOKa, HO BBIABH-
HyTas MeHee 4eM Ha MNOJIOBHHY CBOeH MIHMPHHE. MOxKHO
CAeNaTb Tak, 4TO OHA ymajeT,— He yaapss IO CTONY H He
Kacasacb HH €ro, HMW KOPOOKH NPSIMO HJIM KOocBeHHO. Kak
9TO MOXHO chenaTb? UTO HAXOMHTCS BHYTpPH 3TOH Ko-
poGku?

13. WHapnk, coyckaoumuii BO3aYX. JleTcKHH BO3AyHIHHIH
IIapHK OCTABHJHA Ha 4epiake, GDOCHB MexAy SIIHKOM H
CTADOMOIHBIM CYHAYKOM C NOJNYLHJIHHIDHYECKOH KPHILIKOM
[(puc. 106). llIapHK HACTONBLKO TOHOK, YTO €TI0 CEYEHHE MO3K-

A
E
Hugun Lyniyx
Ilon
Puc. 106.

HO CYHTATL TOYHBIM KDYrOM; HO OH CIYCKaeT BO3AyX H
yMenbmaeTcss B pasMepax. Kakyio JuHHIO onmier ero
nentp C, mpexje 4eM IIapHK ymaner? Kpait £ Moxuo B
NPOEKUHUH: PaCCMATPHBATL KaK TOUKY.

14. Cpennss crpaHuua MaHyckpunta. 13 Manyckpunra,
Yy KOTOPOro Ha 00EeHMX CTOPOHAX Ka¥XKOi CTPAaHMIE HaNu-
Can TCKCT, yAaseH cpefHuil nuct. JIBe cTopoHn 3TOTO MHC-

Ta NPOHYMepoBaHbl nHQpaMu 6 u 7. CKoJbKo CTpaHuy Co-
AEPKHUT MAHYCKDHIIT?

15. Bona u3 cxosopomsl. CxoBopona, HaMOJIOBHHY Ha-
TNO/MHEHHAS BOJAOH, CTOMT Ha mToay. BosMoXHO aH mepe-
JUTL H3 Hee YaliHyIO JIOXKKY BOALI B 9amIKy, He HPOJIHB
HH Kal/i¥ M He ONyCKas YamKy HJH YTO-IH6O elle HHKe
Kpasi CKOBOPOZAHI?
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16. Kunxnas nogaka. Brl genaeTe eIMHCTBEHHYIO KHHXKe
HYIO NOJIKY 1/ SHIHKJIONENHH, cofepxaliedi okono 20 Tos
moB. CHauasa BH uaMepsiere pasMepnt ToMa: 9 X 12 miof-
MOB, a 3aTeM CKJaJbiBaeTe BCe TOMa CTONKOA H H3Mepses
Te pa3Meph. 3TOH CTONKH, INpHYeM Inojaydaerca [AJIHHA
okoJsio 30 M0HMOB; ee Bbl H NpHHHMAaeTe 32 JJIHHY IOJKH.
BarteM BH jAo06aBisgere N0 JHLIHEMY AKOHMY Ha BBHICOTY H
ray6uny W HaudHaeTe MAacTePHTh INOJKY. ITouemy BamIH
cTapanus 3aKOHYaTCs Heyaayen?

17. CHuMaTh Han HajeBaTb. [loueMy, He CHHMas OYKOB,
Y3KHH CBHTep ropasao Jerde CTAHYTh C cebs, UeM HaTsd«
HYTB?

. J }

18. I'uGpaatap. Ha puc. 107 cxemaruueckn HuzoGpas
eHa u3BecTHasi cKajna B I'ubpanrapckoM NpOJHBe. Mex-
Iy .9TOH CKaJOH M HAaMH HaXOAMTCA CTapHH yKasaTesb

B

)

Puc. 107,

crpan cpeTa. Y HEro OTCYTCTBYIOT COOTBETCTBylollne GyK-
Bbl, HO MBI oGosHaumau uX uepe3 A, B, C, D, npuueM Ko-
Hen ¢ GykBoii B mampaBaen na CesepHyio Amepuky. Ko-
TOPHi W3 KOHLUOB TOYHEE BCEr0 HAaIpaBJNeH B CTOPOHY
Mapokxko? .

19. Hakaonennoe 6awopo. Opanbuoe (KBasu3JaMnTHYE-
ckoe) ¢apthopoBoe 61040 CTOAT Ha crose. B kakoMm Mec-
Te Ha 060fle 6102 HYXKHO NPHIOKHTL HAUMEHbINYIO CHIY,
9To6b MPHIOAHATH IPOTHBOIOJNOXKHLINA pran? TTouemy?
(Mo, GbiTh MOXKET, HET PasHUUH, B KaKOd TOYKe NPHKNIa-
JAblBaTh AAHHYIO CHAY?)

20. 3epua B nakere. CKONbKO KOJIOCheB CBeXedl Hmuie-
HHIBL BB CyMeeTe 3acCyHyTh B NOJHITHICHOBBIM IaKeT
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pasMepoM- okoso 20X 25 cM 3a 10 ¢ (syxHo B3aTh

'OueHb TOHKHI NakeT)?

21. Onunakosas Bbicota. Kakoit dQusnyeckuit daktop
Zenaer GoJiee KeJATENbHBIM MJIsi XO35HKH, 4TOOH pasauu-
HEle KOPOOKH, OYTBHIIKH H# T. N, (HaXOAsHIHecs BHE XO0JI0-
JAUIBHUKA) HMeJNH OAMHAKOBYIO BHICOTY, a He JUIHHY H HIM-
pHEHY?

22. PasopsaHHas KoJopa. DTOro HEBO3MOXKHO CAEIAThb
NPAKTHYECKH, OAHAKO TEOPETHYECKH NONYCTHM, YTO HEKTO
pasopBaj nomoJiaM KOJOAY Kapr, CJOXKHJI CTONKO# JBe
MOJIOBHHH, CHOBa pasopBajs mHomojaM H T. A. IlycTb om
npozaesan Takylo Npoueaypy 52 pasa M CHOXHJA CTONIKOH
noJyyeHHsle KycoukH. Kako#l BBICOTH ' OKajKeTcg 3Ta CTOM-
Ka? OOueHHTe €e ¢ NOTPeHIHOCTHIO, He IpeBOCXOAsIeH
100 %.

23. Mensenp ¥ nunreuH. MeaBenb npoxoauT 1 Mui0
Ha Ior, 3ateM | MHJIO Ha BOCTOK H HakOHen, | MHJIO Ha
ceBep. ITO MOJAPHHA MelBelb, W GOJbIIE OH He TepeBH-
raercs. Menseap naxomurcs G6amsko k IloasipuoMy kpyry.
Bompoc cocront B cienyomeM. DTOT MeABeab HAXOXHTCH
B 3 MuisgX OT Mopsa H Moxer Oexatb BjaBoe OHICTpee
THHTBHHA, KOTOPLIA TONBKO YTQ NPOCHYJACA B CBOEM KH-
aume. OH HaxoAMTCA K IOTY OT MeABeAs B B 9 MuJAX OT
mopst, [THHTBHH MOXeT NiaBaTh BABOe OLicTpee MejBess.
Kax 6nu3ko MoxeT noaoGpaTbc MelBelb K NHHTBHHY?

24. Ypanure sony. IloctaBbTe HeGoubliyo $apdopo-
BYIO 4allKy (BBHICOTOH NPHMEpHO 5 CcM H 7 CM B aHaMerpe)
B DaKOBHHY, 3aTKHHTe NBIPKY H HaJeliTe CTOJBLKO BOJHI,
4TOObl ee YypOBeHb Ha IOJICAHTHMETpPAa NpPeBHICHI Kpal
yamkd. MOXHO JH ¢ NOMOWBIO YafHOH JOXKH GHCTPO
YAANNTL HYXKHOE KOJHYECTBO BOAW H3 YAlIKH TAaK, YTOGHL
OHa Bemibia? Yafimylo NOKKY paspeluaercs JHIIbL Ony-
CKaTb BHYTPb YallKH, HO He NMOACOBLIBATBH MO Hee.

25. Buicota mepesa. CocHa ¢ BHAYy HMeeT OKoJo 30 M
B BBHICOTY M pacTeT 4yTh HOJL TOPKY NPHMEpPHO B 45 M oOT
ZloMa. Mu MoxeM J06paThcsi 10 COCHH, OGOTHYB My
Y Hac ecTb ToNBKO pyserka AiuHod 2 M. Kak npome
BCEro H3MEpHTb BLICOTY COCHH € NOIPeIIHOCTBIO, He Ipe-
Bocxoase 10 %2
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26. CkoabKo kopoJeil. Yramafire ¢ He Gonee uem 30-
NPOIEHTHOR NOTPEIIHOCTBIO, CKOJBKO KOpOJieH KOpOHOBa+
JIOCh B AHIVINE cO BpeMeH 3aBOEBAKHA €€ HOPMaHHAMH,

27. Mosauxa. [Ton roruyeckoro co6opa BHIJIOXKEH MO-
3aWKOH, KOTOpas CONepPKHT NphBedeHHbIH Ha puc. 108 aue-
MEHT, COCTOAlIM H3 TpeX PAaBHHX AYr B PaBHOCTOPOHHEM

Puc. 108.

TpeyroJbHhke co cTopod 2 ¢yra. Halinure HanGosee
NpocTHIM clocoGoM IJIOMafb 3alUTPHXOBAHHOM YacTH H
oGocuyiiTe Ballle pelieHye.

28. TporusonoJoxuuie cocTosnusa. Kakue aBa oueHsb
NPUBLIYHEIX H B HEKOEM CMHICJIE OYeHb CXOXKHX IIpeaMeTa
HAXOASTCS B INPOTHBONOJIOMNKHBEIX COCTOSHHAX, KOoraa aagd
ONHCAHHS 3THX COCTOSIHMI HCHOJb3YyeTcs ONHH H TOT XK€
TepMHH? o

29, INMapaMckuii kKasan. Bl Haxogurech B kouie Ila-
HAMCKOTO KaHaJa, BuIXojslieM B ATJaHTHYECKHH OKeaH, H
nanBeTe 1o Hemy g0 Tuxoro okeaHa. CKOJBKO MHJb K 3a-
maay Bbl IPH 9TOM IPOXOJMTE? :

30. 3axxenHas curapera. Kak MoKHO IOracHth pas-
ropesuryiocsi curapery Menee uem 3a 30 C, He MOJb3YysACh
KakoH-1160 KHUJKOCTLIO, HE 1nyd W He Kacasch HHKAKOTO
y4acTKa CHTapeThl, KPOMe HE3aXKKeHHOH MOJIOBHHBI? s
sToro He TpebyeTcs KaKux-TO 0OCOOHX HpHcnocol/enui,
KOTOPBIX He OblJI0 OBl B 0OJ/ILIIMHCTEE JOMOB.

31. Camble toXHble TOYKH. Kakne caMble HOXHBE
Toukn Esponnl, Adpuxn u IOxku0it AMEpHKH?
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32. Koaeca. ¥ Kakoro BHAa TPaHCIOPTa 9HCIO noajep«
KUBAIOIIMX KOJIEC HEYETHO M OoJbme Tpex? (MH He yuh<
ThIBACM, HanpuMep, WIECTEPEHKH B KOPOOKe Nepenay; cas
MOJIETHl ¥ KOPalJiH TaKkKe MCKIIOUaITCs.) T

33. Moxpasj aoxka. Koraa mpogeccop cran nakmagm-
BaTb JIOXKEYKOH CaXapHLI Necok B kKode, mMuccuc M. cka=
3aJja:

— JloXka MOKpasi, 03TOMy He Bech caxap ccoimaercsd
C Hee B YaMIKYy.

— 1 3nai,— ckasan mpodeccop,— HO # elne ¥ GouTaw
JIOXXKOH, KOra Kially caxap B NOCHefHHE pas3.

— Torga BH KJazere G6oJblie caxapy, 4eM XOTeJH
BEIb caxap NpHIHNaer M K o6paTHOH CTOPOHE JIOXKKH. Pa-s
SyMeeTcs, s IOJiaralm, YTo BHL HE XOTeNH MOJOXKHTh UyTh
GosiblLIe OMHON JIOXKKH Caxapy.

— Jla, A Xouy NONOXKHTBL caxapy POBHO CTOJBKO JIO«
HKEK, CKOJBKO A KJNaay, M 3TO MHe yaaeTcsl cHeaaTh.

CronpkO NOXKEK caxapy Kmaafer npogeccop?

34. lse xkupkocru. Kaxue ppe JKHAKOCTH, KOTOpHIe
MOXKHO HaHTH B OCONBIIMHCTBE AOMOB, 06JafalOT TeM CBOli-
CTBOM, 4YTO €C/JM HAJNUTh HX B YHCTHH NycTOH cocyz, To
OHH He CMEUIMBAIOTCH, He NAaXHYT H HE 3arps3HAIT APYD
Apyra? KpoMe TOro, WX MOKHO BHOBb JIer'KO H 6uicTpo
pasienuTh (HarpeBaTh He paspemiaercs), o



OTBETbl M PEHIEHMS

1. Bcero 6nu10 16 yHuuil nmoprBefiHa, Tak 4To0 eciau Obl
B. HHuero He BHHOWJI, TO Nocie coGakH ocTajock Obl
11 ynuoumit, To ectsb nmo 5'/y yHuME Ha Hoc. Ho B crakane
y A, Koropmit eme He NHJ, HAJIHTO TOJBKO 4 YHIMH, TaK
yro B nosxen BepHyTh eMy 1l/p yHIMH.

CyuiecTBYIOT pa3Hble cmocoOH 3TO CH€J1aTh, HEKOTOpLIE
H3 HHX — IpaBHJbHEE.

2. Jlauna naytuHgy BD paBHa asnune (QPOHTOHA HHXK-

HeH HacTH JOMHKA.
KuouoM K pelieHHIO CJAy}XaT cooOpaxKeHHs CHMMETDHH
U pasMepHl cajHKa Ha KpHie. B cuiy cumMerpun ¢acana

Puc, 109.

¥ CHMMETPHYHOTO pacmojioxeHHs (JarimToka paBHOCTO-
pounne tpeyronbunkn ABC, ACD, ADE, AEF wu AFB
paBunl Mexay coboit (puc. 109,a), Ho camo mo cebe 3T0
elje He MOKAa3bIBaeT, 4TO OHM 0Opa3ylOT NPaBHJbHYIO If<
THYrOJbHYI0 MHPAMHALY; Aaxe IpH ycioBuH, ¥To AD Bep-
THKaJNBHO, OCTaeTcsA ellie MPOH3BOJbHBIM BHOOD ABYTPAHHBIX
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yrnioB. Ho Ham H3BecTHO, UTO CafiMK Ha KpHIe HMeeT
pasmeprt 1X 2, TlpoBeseM INIOCKOCTh 4epes ¢aarmrox #
UeHTp CajHKa, KOTOpas pas3pexeT CalAHK HA [Be paBHHE
uactd. Dimkafimias k Ham 9acTh caguka S NpeiacTapiser
cobofi XBaipart, a M3 TOro, 4to Toyka C JexHT Ha OJIHOH
HPsIMOil CO CTOPOHOH 3TOrO0 KBajApaTa, ¢ HeOGXOLHMOCTBIO
ClelyeT NMpaBHJIBHOCTb MHpaMuiabl. Takum o6pasom, BD =
= CE. TIpuBeem o6ocHOBaHHe HaHIEro yTBepKaeHHus.

Ha puc. 109,6 u306paxkens 3 OAHHAKOBHIX IIPSAMO-
YroibHHKA, BEpIIMHB KOTODHX COBHAajalT ¢ 12 Beplinpa-
MH TpaBWJBHOTO HKkOcasapa. OHH CHMMETDPHYHO Iepeceka-
I0TCA nojA NPSIMBIMH yrJlaMM NO NPSIMHM ¥, y H 2. Mul
8HaeM, YTO x M Y — CTOPOHBI KBajapaTa; x =='/,BF =
=!/,AD. 3naunt, ¥ =y =2z (mockoibKy 2== 1!/, AD). To,
4TO 3TH NPSMOYTOJIBHHKA HaXOAATCS MekAy coBoH B 0CO-
60OM OTHOIIEHHWH (HHOIAA BHPAXKAEMOM CHMBOJIOM ¢), HaM
COBEpIIEHHO HEBAXHO — HaM JOCTATOYHO TOro (akTa, 4TO
nupamuna ABCDEF mpasuabuas. Ho sto crienyer w3 Bce-
0, CKa3aHHOTO Bhllie,

3. Paspes uyxuo nposecTn no npsmoii AC, rae C —
cepeanna HHKHeH cTopoHml kBampara S (puc. 110),

A IB
'
N
AN
D 3 C
4
5
Puc. 110.

Hoxasareavcreo. Tlyers BC || AD. Tlaowans TPEyroJib-
Hika ADC BaBoe MeHblle IUIOmMAAH NPSIMOYTOJBHHKA
ABCD; a mnockomeky AB=1Y, u AD=2, miomanp
ABCD =3, Takim 00pasoM, MJOW@AAL TPeYrO/bHAKA

1



ADC = 1'),. D10 BMecTe ¢ mepeHyMepOBaHHHIMH KBanpas
7aMM  AaeT 6'/y KBagpaTHHIX €IHMHHI, 4YTO COCTaBJAdET
PoBHO noOJOBHHY O0Iel naowafu B 13 eAuHHL,

"4, Bcero norpebyercs 5 ckiaamBaHu#l. CuHadana Mol
coBMewiaeM BepminHy A c¢ medtpoMm C kBaapata. 3arteM
yactTH B u B’ Mbl cKnaJnBaeM BAOJNb NYHKTHPHBIX JHHHMA
2 u 3 (puc. 111,a). DTH JHHHH OTCTOAT OT KOHLOB Mep<

Puc. 111.

BOH cRIafKH Ha 3/ miofiMa, HO BHH3Y COBIMKAIOTCH elne
npuMepHo Ha /g nw0iiMa; B pesyabTare IoJyuYaercs
puc. 111,6. 3atem MB BepXHIO 4YacTb nHepern6aeM BHH3
BJ0Jib TOPDH30HTAJLHOH JWHMM 4, nmpoxodsamieli uepes C, u
npuxoaum k puc. 111,68, Janee saruGaeM HHKHHE Tpe-
YroJbHHK D BBepPX BAOJb JIHHHH D, pacnoJioKeHHOH uHa
1/s nrofima uuke A. OTMeuaeM ckJIaAKy H oTruGaeMm Tpe-
yroJioHHK oOpaTtno. 3aTeM BcoBuiBaemM D B A Tag, uToGHl
D pacnonarasncs muxe OGosbmiefi yactd A, HO Hang cio-
KeHHHIMH YacTaMu B u B’ (puc. 111, 2).

5. Ha puc. 112 mpeacrapieHH ABa OCHOBHHIX DEIIEHHS.
Bropoe u3 mux, GoJiee sJjeraHTHoe, ObLIO HaliaeHo D. DHM-
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coM. BeckoHeunbie BapuamHH STHX JABYX pemenufi, o6pa-
sylomue ABa ceMeficTBa, oTkpuin Y. JI. DBaiikep (Recrea-
tional Mathematics Magazine, June, 1962). UYro6m nony-
UHThb 3TH HOCJIEJHHE peHieHAd, HYXKHO H3MEHHTb paspesnl
(Ho He ckJanaku), NpH 3TOM OO6GpasyeTca YTO-TO BpOAe
3epKanbHOro ortpaxeHHs. .OJHaKo BBHAY OOJBINOK CJOXK-
HOCTH 3THX pelleHHH MBI HE cTaHeM OOCYXIATb HX 37ech
6osiee MoApPOOHO.

'@-—1—-5

\ g \ ’ \ 7
!”2 N7 N \/

Cnnowmere munuy - paspeser
Bee yenor ne 45°
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Puc, 112,

6. Bricora Gyxer paBua uynao. BepeBka nopBercs, KO-
F/a YeJOBEK HaKHHET METJNI Ha TI'BO31b, H6O TOrga HaTH-
JKeHHue YyABOHTCH, a OHO H Tak cocraBiasno 90 % xpuru-
1eCKOro. -

7. Ha npusenennelx Ha puc. 113 nuarpammax mokasal
pe3ysnbTaT yBeJHuYeHHs 4Hcsa paspesos. Lindpamu ormeue-
HBl HeHOJIHBIE pa3pesnl, a KPeCTHKOM — HTOIOBHH, HOJHEIH
paspe3. Heckonbko skcnmepuMenTos ¢ OyMarofl IOKasbiBa-
10T, Kak yBeJHuuBaeTcs uucio yacrefi: 3, b, 9, 17, 83
4 1. 1. BuuMaTeJsbHOe H3yuYeHHe INOKA3bIBAaeT, 4YTO BCE 3TH
uMcJa BbIpaxalorTcd mo ¢opmynie 27 +4- 1, rie n — yucno
HENOJIHEIX pa3pe3oB. Takum oOpa3oM, B cilydde NSATH He-
TOJIHBIX Pa3pe30B MB!I NOJYYHM 33 YacTH.

8. UenoBek ycablmiad MO pPajgHo, KaKk B CBOJAKE MOTOAH!
CKas3asH, 49T0 JoxkHAeBble objaka A ABHXYTCS € 3amajau
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6yayt 8 Huio-Hopre 3aBTpa B nongens. CaM ©OH Haxoe
AWTCA B Mecreuke Y, pacnonoxkensoM B 90 MHJAX K 3a-
napy or Hsio-Flopka. On npurumys, yto foxieBast Tyda
ABHKETCA TPHUMEPHO €O cKopocThio 30 MuJjb/yac, H, cles
AoBatesibHO, OHa Oyaer B Y B 9 wacoB ytpa. On He 3Ha-
€T, Il HaXOAHTCHA Ty4a, B TO BPeMsl KakK NEpefaloT CBOA-

@'+1 @241 @+n
. palle .
l X
x 2 l 2
X
1 1 313
. B 7
3 yacmu T E yacmen 9 yuemed
@) x ox ox x| 2%+
[ X
4 4
X
2 2
4 X
4
* X
3l Ia

. 53 5 31 53 5
17 vacmeu
33 yacme u m A,

~ Pue, 113,

Ky NOToJn, HO €My H3BecTHO, UYTO BpeMs a0xaA B Hpio«
Popke mo paauo coobumaercs Bepno. OXHAKO Ha CaMOM
Aene oGnaka [BHXKYTCS BCEro JIMHIb €O CKOPOCTBIO
15 munb/y. Ilostomy, ans TOro utoGm nobpatecs ot Y
no Hewo-HFlopka, norpe6yercs 6 wuacos. CuaenoBarennHo,
Roxzp moifer B Y B 6 wacoB yTpa, To eCTb ckopee, 4eM
0XH]aJ YesoBeK.

9. Bonk poixen npoGpaThCsi BHYTpL 3aroHa, 3aApaTh
OBIly, pa3OpBaTh €€ Ha YacTH (YTO OH OOBIYHO H Jesaer),
H, TOJIbKO BHITALlUB HX 3a Orpajy, checTb,
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10. J)KuBorHeiM A MoxKeT GHITh, HaHPHMEP, JieB, KOTO-
puii 100 sipnoB cnmocob6eH  ABMraTbC CO  CKOPOCTHIO
45 muJb/uac, coBeplias CEepPHI0 NPHIKXKOB, 3aTeM OH CHH-
xKaeT ckopocTb Ao 20 muab/yac, a NOTOM W BOBCE OCTa-
HaBnuBaercsd. JKHBOTHEIM B MOXeT OBITH BOJK, CKOPOCTh
KOTOpOro He mnpesbilmaer 25 uau 30 MHIb/yac, HO 3aro
BOJIK cHoco0eH YIepKXHBAaTh TaKyl0 CKOpOCTh uyacaMi. Jles
MOXKET CXBAaTHTb BOJIKA Cpa3y; BOJK K& MOXKET CXBaTHTh
JbBa, NpenBapuTeabHO ero uaMoras. ([IpuMep cocTapasiorT
YeJIOBEK W JIOMIAJb.) '

11. I. Bam Bospact cocraBiaser ¥/, moero. ([TokasaTs
310 Ha OyMare OYeHb NMPOCTO.)

II. IlycTs pasHuma B BO3pacTe MexAy HaM# paBHA Y.
Korpa Mue ObliO x Jer, Bam Obiio x-}y Jjer. Temeps
mue x-t+y uner, a BaM (x +y) + y=x+4 2y xner. Ecau
YABOHTH MO HacTOsIHi Bo3pact, To nNoayuutcd 2(x 4
&+ y)=2x4 2y ner, uro Gosbuie 4eM x -+ 2y AnA JMOOLIX
HNOJNOKHTENBHHX X H Y. '

12. B oTtanuyue orT AoMaHIHeH KOWIKH 3Paykd y JbBa
KpyrJable:
3HayuT, X —KOHIKa HJH KOTEHOK. »
l'vena npHHAJIEXHUT K MOAOTPAAY KOLIAYbHX, KyAa
BXOJAAT M KOWIKH (B OTJAHYHe OT co0aK, NpHHAAJeXKalUX
K TMOAOTPsAY coBaybux):
cJjenoBaTeabHo, Y — jeB, KOHIKA HJH KOTEHOK.

ITockonbky X HHKOrja He Kacaercs Y (a MaTh, KOHEU-

HO, 1aCTO Kacaercs JeTeHbIHIa),
Y — 3T0 nes.

3anayy MOXKHO pelliTb M He 3HAS BCeX YNOMSHYTLIX
B¢ GHOJIOTHYECKHX TOHKOCTEH, IOCKOJbKY, €CJIH BH BHI-
nulleTe BCe BO3MOXKHBIE KOMOHHAIIMH COOTHOLIEHHS 3pay-
KOB M NOAOTPSAAOBR (a MX Bcero 4), TO B OCTAJbHEIX TPeX
CaAyYasix INOJYYHTE HEOJHO3HAYHHIH OTBET, 4YTO INPOTHBOPE-
9T NOCJEeAHEMY YCIOBHIO 3a]a4H.

" Tpu npyrde BO3MOKHOCTH NPHBENEHE HHXKE.

I. [Tycte MH OCHOBEIBaeMCSl HA HENpaBHJBLHOM JOMNy-
LIeHHH, 4TO Yy JbBa lleJeBH]HBIE 3pavKH, HO THEHY OTHec-
Ji K TOMy MOAOTpsANy, K KAKOMy HYyxHO. Torga noJjyda-
€TCs CJeAyIollas KapTHHA.

Y nbBa IeJIeBHAHBIE 3DAYKH,

3HayuT, X == paTckuil JOr, nyZenb HAH €ro IIeHOK,
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I'vena momeena B 0fHH NOAOTPAL ¢ KOIIKaMH.

cienoBaTesbHO, Y — JieB, KOHIKa HJIH KOTEHOK.

X HuKorza me Kacaercs Y,

N03TOMY Y — JeB, KOIIKa HJIH KOTEHOK,
(Pemenue ne oanHo3nauwo.)

IL. Tlycts MBI OHIEGOYHO OTHECHH TMEHy K OAHOMY MO=
OTPARy ¢ co0akaMu, HO NPABHJIbLHO ONpeAeNusH (OpMY
3paukoB y abBa. Torza:

y AbBa KDYIJble 3paukH,

3HAUYUT, X — KOMIKA HJH KOTEHOK. )

Tnena mpuHajJIe:kHT K TOMy e NOJOTPSAAY, UTO M CO-
6axu,

CNe/IoBaTeIbHO, Y — naTcKuil JOr, NyJedb WJIH ero
IEHOK. '

X HuKorza He xacaercs Y,

Torga Y — matckufi gor, nmyAenp Hiu IIEHOK.
(Pewenue ne eauHcTBEHHO.)

III. ITycts o6a HallM NpeANONOKEeHHS OMHGOYHH.

VY abBa IneneBHAHBIE 3PAYKH, '

no3ToMy X — naTcKuil AOT, Mylesb Hiu LIEHOK.

X HMKOrZa He compHKacaercs C Y, :

CNENI0BATENBHO, Y — naTcKuil JOr, myaenb WM Iie-
HOK.
(Peienune cHOBa He eJMHCTBEHHO.)

Huxakux Apyrux omunOOYHHIX NPEANOJIONKeHHH OOLYHO
He Jesaercs; Cle/loBaTe/bHO, NpHBEJeHHble BHILIE BapHaH-
TH HCUEpNLIBAIOT BCe BO3MOXKHOCTH H Y HONKeH O6LITh
JIbBOM.

13. B cnyyae kBajpata monydaercs 3, a B cayuae
TPeyroibHHKA 4 3aMKHyThIe NETJH,

N\
Tmabodum i }

Puc. 114.

14. Cnoco6 A nmpuBeger K caysaw 3, cnoco6 B —
K caysaio 2. UroOsl nmonyuute caydam I u 4, HYKHO CKpy-
UHBaTh NOJIOCKY B HaNDaBJEHHWH OT HAc, HANDHMep Tak,
KaK N0Ka3aHo Ha puc. 114,
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15. Mauna yuactka paBHa 40 spmam. Ciaosa <«cBer
JaMIbl MeJbKaeT» o3HayawoT, 4yto Ilur yBugen mamny L
u3 yraa C, Ecnu 6bl @ u b Obliu MeHblile, TO CBET He
mpocto OB MeJbKHYJ, a Obli Gbl BHAeH GoJiee IPOJOJIKH-
TeJbHOE BpEMsl; eciH JKe 3TH pa3MepH OKa3aJHCh OH
66MplIHMH, TO JaMNa Boobiie e Oblia G BHaHa. OTMe-
THM Ha npUBeleHHOM Ha puc, 115 nmiame yyacTka H3BecT-
HEIe pasMepHL.

\ 16 a x

Puc. 115,

V3 nonobust TpeyroJbHHKOB NOJYYAM

12—56 _ 164a
2 6 °

YMHOXKHB 9TO paBeHCTBO Ha 2, 6yleM HMeTh

__16+a
12—'b—'———3'_s

HIH

36 —3b=16+4a.

ITockoabky capan MoJoOHH, a 4 = 2 X 2, T¢
a=2b. ‘

IMoacTaBEM 3TO B Hallle PaBEHCTBO; Mbl IIPHAEM K COOT-
HOMLIEHHIO

36 — 3b =16 4 2b.
Takum ob6pasoM,

b=4, a=38.
W3 nonolbus TpeyroibHHKOB CJAERYET, 4TO
x =2y,
a MOCKOJIBKY
y=12—bp=32,
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€0 HAXOAUM
x =16,

Hrak, nanua yyactka cocraBiaser
16 4+ a4 x=40.

16. 1. Jlerue cpenaTh HIECTHKOHEYHYIO 3BE31Y, KaK IO=
KasaHo Ha puc. 116, a; na puc. 116,6 usobpaxena cama
3Be3Ja. ’

Lrenadsi -
Jane, sar
wa pue. 10

Cxnadebamie 3 JL‘/maiwIaﬂue 4

o 3

Qa=p, a=3>  Jacyms byus

.S:....._,

Cxnoderbe- a5 «
Hug, ran i
panvide :
LE & 2 “
Lnadorbaniie 2

Conadebenue 3 Lxnadwbane 4
5

Puc, 116,

[latnkoneynyo 3Besjy mocTpouts Tpyasee. Kak mpous-
BOANTL CK/aJbIBaHWE, NoKasaHo Ha puc. 116,68, a cama
3Beslla n3obpaxena Ha puc. 117, a.

IL. TlepBuie nBa cknanbBanks caedafite Tak Ke, KaK B
Ha puc. 10 B ycnoBuu pammoii sagaun. IlposesuTe Temeps
paspes mnoA MNpPsSMBIM YIJIOM K UEHTPY NepBOfl CKJAALKH
|(yron o ua puc. 117,6). B pesynbraTe moayuaercs pab-
HOCTOpOHHHA TpeyronbHuK (puc. 117,8). Ilockonbky Bee
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yrabsl IpH €ro BepHIMHAX OCTPHIE, 3TOT TPEYroJjbHHK B
CHAY HaHlero onpejesicHusa ABJIACTCA 3BE3/0H.

Puc. 117,

17. 1. Yacty NoJIOCKH, TPYAHee BCero NpHHHMaIOMAA
Kpyriylo QopMy, paclosioxeHa TaM, PAe TNOJAOCKa Iepe-
kpyunBaercsa. Ilo3ToMy HapucyiiTe HAa HeHl JIMHHIO, YKa3bl-
BAIOIYyIO, TA€ [OJKeH NPOXOAHTh KPyr, a 3aTeM paspep-
uute nosiocky (puc. 118,a). OTnpasassck OT 3TOH JIHHHH,

"—’ KangﬂDwHﬂ,v/”,””’ ‘\\\\
- - = -~ - >
-’ "'r \\~\~
- : a
b
Puc. 118.

BLIpEXKEM HOBYIO, KDHBOJIHHENHYI0, oJOocKy (Ha puc. 118,a
OHA TNOKa3aHa NYHKTHPOM), HO CHTyalus Ha MHOro He
yayumnres.  EciE  MB CKIGHM TIONOCKY INOL  yIVIOM
(pmc. 118,6), 10 nbipa craHeT G6ojee OKPYIJIOH. H?o-
Bellsl JIHHHIO, CIVIaXKHBAIOILYI0 yroJ Ha MecTe CKJIeHKH
(mysktHpHas JMHHA Ha puc, 118,6), MBI TDOJAyYHM
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8-o6pasnyio kpusyw. Ha puc. 119,a usobpaxena maumnyy«
was ¢popMa nonockd. [Tepesepuute vacth AB U coegunnTe
AB ¢ A’B’. (TIposenute qiuuuio L.)

II. Cornem smcr Gymarum B dopme HHWIHHApDA, HEe CKJe-
MBag €ro moka, NPOCYHEM ero B Ablpy Jucta MéGuyca u
AlajuM eMy cBoGOAHO pasBepHyThbest (pue. 119,8). Orme-

&ed clbepzy © Bud coepedu
Puc. 119,

THM TCNEPb JIMHUIO, IO KOTOPOH UHJIHHAP Kacaercst JucTa,
paspexeM HMIHHAD BROJb 3TOR JIMHHM H BEPXHIOK INOJO-
BHHY DpHKpenuM K Jucty MéGuyca. Temepnr ocraercs
TOJILKO NPHKJIEHTb CBEPXY K NHJAHHApPY Kpyriaoe amxo. Ilo-
JYYMBIIASACA HIIANA BNOOJIHE NMOAXOAHT AJS KYKJH, OJHAKO
AJis yeJioBeKa cJefyeT no3aboTHTBCH 0 4eM-To GoJiee 3Je-
TaHTHOM.

Caeayomas 3ajlaga COCTOHT B “toM, Y4TOGH BCIO 11816201414
(3a uckiIOueHHEM fHA) cleJaTb H3 OJHOTO KycKa 6ymary
¢ NpHOJH3HTENbHO NapajiebHBIMH CTOPOHAMH (Kak CTo-
POHH 10POTd), APYTHMH CJIOBaMH, M3 ONHOH KPHBOJHHeM-
HOH MOJOCKH. 3aTeM, OTCTYHaf OT NapasIeJbHOCTH, HYX-
HO cfesnaTh uuiAny GoJiee nmpuBJeKaTeJbHOH. DTofl 3agave
MLl NpHCBOMM HOMep 17a M npuBefeM ceifiuac ee peleHue,
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17a. 1. BosbMHTe KDHBOJHHEHHYIO NOJNOCKY C INapaJ-
nenbHEIMA croponaMd. [epixkute nmosocky Tak (puc. 120, a),
yToGnl C’J’ cMoTpeso Ha Bac. JleByio uwacte ¢ CJ mepe-
BEDHHTE BHHM3 M HampaBo, a NpaBylo yacTh ¢ AB — BHH3

A

Pxue. 120,

H HajleBo, KaK IOKa3aHO Ha pucyHke. Hagoxwure CJ
csepxy Ha C’J’ u coelunnTe ux. Temepr y Bac ecTb Bepx-
HsAs yacTh muisAnnl (Oe3 Ana). IloBepuute ee naJeBo Tak,
ytob6ul A’B’. cMmotpeno na Bac (puc. 120,6). Hauunafite
COelHHATL BHYTDeHHHHI Kpaill mojefi B Touke A’ ¢ BepxHeH
yacTblo HLIANH B ToukKe A” #u IpojosxkaiTe CKJIEHBaTh
X 4 JaJblie ¢ TOMOULbIO MajJeHbKHX KyCOYKOB KJeHKoH
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MeATH 10 Tex nop, noka AB #e aaxer BHa A’B’. Coenunnre
9TH 1ABa orpeska. Ha oraesbnOoM JuCTe HauepTHTe KOHTY
PH s HUIANB, BHIPEXKbTE €r0 M NpPHKpenHTe K LIIAMe,

II. YayuwuM npexsiAymuii cmocol, B3sB IOJOCKY yXe
Oonee cnoxuoit ¢opmu (puc. 121). IMomecture C'I’ mes

g MU
HapUrabard,

X Ldenaine 0 PROHEM .. Moo= o}

Puc. 121.

pex coboii. JleByio wacTh nepeBepHATe BHH3 M HAMpaso, a
CJ wuanoxure cBepxy Ha C’J/ ®W COeAHMHHTE HX Mexay
co6ont. TIpoponxkaiite, Kak ¥ B ciydae l, coefHHATL BHYT<
pemnnfi Kpaii mosed or A’ HampaBo ¢ HHXKHAM Kpaem
BepxHeit uyactH uAne B J. Korma AB nsiker csepxy Ha
A’B’, coeiuHATe HX MeXAy co6ofi. BcraBbre AHO HIISAMBL.
Ecnu yroaHo, BepXHHH Kpail BepXHefl YacTH ULIANB MOXK-
HO cliesaTb GoJiee HCKPHBJAEHHHIM, Kak B cayuae I,
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CrenaTs masny 6oJbliero pasMepa MoOKHO, coTorpa-
¢uposaB puc. 121, a 3aTem yBennuuB ¢ororpaduio Tax,
u4TO6L OTPe3oK X — X uMmen Hyxuywo BaM anuny. Otnatite
CHHMOK MAacCTepy, H3TOTOBJSIONIEMY LB, BMECTe C IpH-
BeJIeHHbIMH Bhillle WHCTpyKuusiMu, lllasny MoxHO chenaTh
H3 BOHJIOKA WJIH M3 KJEeHKHU.

18. D10 paccrosiuue paBuo 100 ¢yTam, MOCKOJIBKY mep-
BHl u TpeTHii (Jard HAaXOAATCS Ha IPOTHBOMOJOXKHBIX
KOHpax oaHoro axnaMerpa. OGO3HAa4yHM PAacCTOSHUS MEXAY

b
7 \
/

N

A

Puc. 122,

coceiHMMu- ¢uaraMu cooTBeTCTBEHHO uepes A, B u C
(puc. 122).
1) A ornocurcst X B, xak B xk A 4 B:

A__B
B~ A+EB"

DTo OTHOWIEHWe HOCHT HasBaHHe 30JOTOTO CeyYeHHs,
unn Divina Proportione, n o6o3nauyaercsa 6ykBoit ¢. B Ta-
KOM 3e OTHOIIenHH naxoasitcess B u C,Au B, Bu C.

2) CaepoBareiibHO, '

A __ B
- B C*
TakuM obpasom,
A B
A+B~ ¢C°
HJIH
A4 B=C.

anHTe.H}O, HCKYHICHHOMY B MAaTe¢MaTuke, Aaxe He npu-
HIJIOCH AenaTh BLIKIAJ0K B yMe; OH IPpOCTO BOCIOJAB30BAJICHA
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TeM (akToM, uTO B J1060H NOCTEeNOBATeNBHOCTH, B KO-
TOPO OTHOIIEHHE MeXAy COCEeAHHMH UIEeHAMH paBHO g,
KaX[BH WieH paBeH CyMMe ABYX NpeNBAYIIHX UJCHOB.
B namewm cnyvae C = A+ B. (Kcratn, ¢ = 1,61803398....)

19. Yepuble KJIeTKH cOCTABASIOT !/5 YacTh BCEX KJETOK.
Me  MoxeM NONHTaTbCs —paccMaTpuBaTh — «IOCJEA0Ba-
TEJIbHOCTb» JOCOK C BO3DACTAIIHM YHCJIOM KJETOK, HO
3TO HAM MaJo NOMOxKeT. Mpl 3aMeTHM JdMlib, 4TO Hepery-
JIIpHbIE TPAHHYHBIE YCJIOBHS CKa3BIBAIOTCS BCE MEHbHIE MO
Mepe TOro, Kak J0Js1 BHYTPEHHHX KJETOK BospacTaer. Ko-
rla 4YACAO KJETOK Ha JOCKE DaBHO KBaJApaTy KaKOTO-HH-
Oyabp Kpartnoro 5, manpumep pasuo 25, 100 man 225, ToO
O/l 4epHBIX KJIETOK B TOYHOCTH paBHa !/s M CABHC Ha
OIHY KJCTKY ee He MeHseT, YUTo HAeHCTBHTENBLHO BAaXKHO
3aMETHTb, TAaK 3TO TO, YTO H MO TOPH3OHTAJH, W MO Bep-
THKAJH, U MO JHATOHAJM 32 KaXKABIMH YETHPbMS GeNbIMHA
KJIETKAMH BCerja cJjenyerT ofHa uepHas H T. A. Ha 6ecko-
HEYHOH N0CKE IDAHHUHBIMH YCJOBHSIMH MOKHO TpeHeGpeus,
TaK YTO Ha J0J10 OeJHX KJIETOK MNPHXOAHTCH 4/s, a Ha
JOJII0 YepHHIX !/5 OT YHCJIa BceX KJeTox !.

Hast Tex, KTO npeanoyntaer GoJee HPOCTHE HTpPH HA
LIaXMaTHOA NOCKE, BPOJe KPECTHKOB — HOJHKOB, MHI Ipe-
JaraeM ciepywomyno sanaudy (puc. 123). ¥V nByx urpokos
€cTh N0 TpH O(WUIKH, KaXaass H3 KOTOPHIX XOAHT, Kak
HIaxMaTHHA ¢epsb, HO TOALKO MO OenbIM KJAeTkaM. B Ha-
JaJie urpsl QUIIKH PACHOJIOKEHB HA KJETKAX, OTMEYeHHBIX
Ha puc. 123 Toukamu. 3amaua COCTOMT B TOM, 4TOGH me-
peMecTHTb CBOM QHIIKM HA Te KJICTKH, [e B HayaJe HIpH
HaXOMuJuCh QHIIKH nmpoTuBHHKA. Henpss sabupats uyxne
(uIKn, HeJNb3s TaKXKe NEPENpPHIUBATD Yepes DHLIKA Npo-
THBHHKA. Koraa moaxomuT Bawmwia ouepenb XOAHTb, TO Bl
ROJIXKHH cleNlaTb XOA (TO €cTh NepeABHHYTh CBOKO GHII-

! Crporo roeops, Ha 6eckoHeuHol JOCKe HMeeTCs GECKOHEYHO MHOTO
GenniX B GECKOHEYHO MHOTO UEDHBIX KJETOK, YTo HE [03BOJSET TOBOPHTD
00 OTHOUIEHHH UHCJA 3THX KJAeTok. [lo cyLLtet/ToBy, 37€Cb aBTOp B Hess-
HOM BHJle COBepIIaeT NpenenbHHi Nepexcl: HOA «JA0JER YEPHBIX KJETOK

Ha GRCKOHeUHOH INaXMaTHO! fOCKe» OH NoHHMaer npedea p = Hm ”rj’

PAC 4 -—HHCJO YEPHBIX HJETOK Ha AOCKe pasMmepoM # X #, n— oo, Pa-
BEHCTBO p = !/; O3HAuaeT, YTO OTHOIIEHHe WHC/AA YEPHEIX KJAETOK K OG-
EeMy YHCJIYy BCeX KJETOK CTpeMHTCs K 15, xorga ofllee WHCAO KJETOK
HEOrpannuenHo BoapacTaeT. CaM BBIBOJ TOXKE HYXAZETCS B Gojee CTPO-
roM oGocHoBanHu, — Ilpum. nepes,
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Ky), B DpDOTHBHOM cjydYae BH NpourpeiBaere. OQuH H3
crnoco6oB f06HTbCS NOOedbl COCTOHT B TOM, 4TOOH 3a6J0-
KHDPOBATh (PHIIKH NPOTHBHHKA TakK, 4YTOGH €My Hekylda

Lopesnu aoxassibaam Bba Boamszcrur
To7a - rukvzia we Sassie
YEM NaQ % KAEmKY

Puc, 123.

6bLI0 XOAMTh. JTa Hrpa Gojlee XHTPOYMHA, YeM MOKET
N0Ka3aThCst Ha MepBHIA B3TJIsA.

20. Ha puc. 124 noxkasam oauH H3 ABYX H3BECTHHIX
cnocoGoB. IIpHBECTH De3WHUBYIO METNIO B NONOMKEHHE, MO=
Ka33aHHOE HA PHCYHKE, He TaK-TO MPOCTO.

Puc, 124,
Ilpumevanne. [loka npuBoaute Jenry B nannoe NOJIOKEHAR,

He GeCroKoiiTech 0 mepekpyunBauusx. [locae Toro Kak B 5To cHenaere,
OT NEPeKPYYHBAHHA MOKHO GYAeT H3GaBATbCH, NOBOPAYMBAR JCHTY.

21. Takyo HeperyJsipHOCTb DPOCTa OOGBACHUTH HEIb3s,
€C/IH MBl He JNONYCTHM, 4TO Ha caMOM JeJjie 08¢ pecHuunl
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PacTyT HeNPaBHJALHO APHMepPHO B GAHOM H TOM K€ MeCTe,
HO € pa3Ju4HOH CcKOpocThi0. HesnoBek H300pasuy MHTEpBA-
gl rpadudecku (puc. 125).

Haun6onemnii uurepBan, 16 aHe#l, AoJXKeH COBNAAaThkC
HAuMexnbWUM U3 JBYX HMEIONIHXCS IepHOLOB POCTA PECHH-
Ibl; B NPOTHBHOM cJydae oH Oub Obl mpepBaH MOsABJe-
HHEeM pecHuubl ¢ 6ojee KOPOTKHM HepHOmoM pocra. JiBura-
fICb BNEPE M HA3a] OT 3TOr0 HHTepBaJa, HAWl Tepoi 3a-
MEeTHJ, 4TO JeACTBHTEJNBHO qepes Kaxjable 16 nauelt (ua

’16

—— m16_... —
l/mﬂ/zlmb/ Y, ot a % 4 iz Y 17 A
aocma - 7T ot

nnesid
Pxuc, 125.

PHCYHKE 3TO OTMedeHo cKoOKaMu) HOSABJSIeTCS HOBas pec-
HH1A; OH OTMeTHJ COOTBETCTBYIOIIHE MOMEHTH JAyraMH
oKpyxHocTe#l. Temnepp crajio sICHO, 4TO BTOpAfg pecHHNA
BripacTaeT 3a 24 nua. Takum oOpa3oM, OfHA «HENPaBHJb-
Has pecHHLA» BuIpacTaeT uepe3 kaxnaole 16 nmefl, a npy-
ras — yepe3 kaxasle 24 pHA. IlponosxuB CBOK cXemy,
Yes10BeK OlpefeJini, uTo OaHxafdmas pecHuna (pecHHuA
¢ 6ojee KOPOTKHM IEePHONOM pOCTa) AOJKHA MOSBHTbCH Y
Hero yepes 4 aHd.

22, PecraBpatop BHOpan 60—70 caMbix Goabluux M-
TeH U YMeHbHIHJ HX A0 pa3MEpPOB CaMBIX MAaJeHbKHX H3
uux. ITocsne 3TOro yXKe HmKakde NSATHA He BHINIAAEIH H30-
JUPOBAHHBIMH OOJIBIINMH TOYKaMd Ha GoHe Heba:

23 99
X 99

891
891

9801
+ 199

10000

KniouoM K pelieHHIO 3aJa4H CAYKHT NATH3HAYHOE YHC-
J0 B Hrore. JIoOwe apyrue, kpoMe 9, HHPPH B NEPBHX
IBYX CTPOKAX B COUCTAHHH ¢ AaHHOA B yCJOBHH eAHHHIEH
NpHUBeAd OBl TONBKO K YETHIPEX3HAYHOMY OTBETY.
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24. Bnajesel, CMOXUA NOSC BAONL HOMOJNAM, a 3aTeM
3aruyn Komen (puc. 126, a).

’

4
e

- - -’

R

‘. b
Puc. 126.

Tyr xe pemnTe 6TOPYr0 20406040MKY: KaK CleLyer
HeH#CTBOBaTL B cliydae, ecid o0a KOHLA Cpe3aHhl NMOA yr-
noM 45°. Cpes nokasau ua puc. 126, 6.

24a. lonycTtuM, yTO AJMHHA TNosica Bapeupyercs. Ecnu
OHa KpaTHa MIMpHHE, HYXHBHIH cnoco6 npHBeAeH Ha
puc. 127,

o" A :
Lrnadubanie?  Lxnadeibanue 2 umd.
Ja xonye
3azﬂyﬂ7b —)N \ \ Lenadebanie 3
Lrympe 7.

Puc. 127.

Ecnu xe anuHa mosica paBHa w(4n— 1), rae w — MWIHPHHA
nosica, a n — leJoe YHCIO, TO, ACHCTBYA TakK, KaK 3TO IO-
Ka3aHo Ha puc. 128, MLl cBepHeM u3 Iosca KBajpaT, Ko-
TOPLIH 3aTeM MOXKHO GYIET «CKaTaTby,
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Onnako KakoBo 6n HH OBLIO COOTHOLNGHHE MeEXIY
IJIHHOR 1nosica W €ro LIHPHHOH, cyllecTByeT eile Gouee
npocToii crnoco6, MO3BOJAIMUA peunTh 3agayy. Hafinure
€r0 — B 3TOM COCTOHT CAe0yrouias 20A080A0MKA.

. .
‘N LY
' S N, Cronponer
4 N < N, CARATLIOAHUE

Lxnadeiborue I Cxnadsbonue 2

Puc. 128.

246. Cuenyer caoxuTh o0a KoHmIA Iosgca, Kak 3To no-
Ka3aHo Ha puc. 129.

i ain r DN |

Puc. 129.

25. AndaBuTublii NOPAAOK cjeqyeT OTGPOCHTH MOJHO-
cTho. HauayumuM OyneT CHHTETHYECKOE pAacCIOJOkKEHHE
CHMBOJIOB — OT TPOCTHIX K CJAOXKHBIM; NMpHYEM Ha KaXAOM
liare HyxHO AeJlaTb 2 pa3BEeTBJEHHHA, YTO HEBO3MOXKHO
NpH HeJUHEHHOM pAacHoJIOKEeHUH cHMBoJoB (pHc. 130).

Tlosyuue CHTHAJ, BH CMOTPHTE, B KaKOM NOPsIKe TOY-
KH H TuHPE BXOAAT B AaHHBH cuMmBoJ. OTnpaBisiace OT
MecTa, 0603naueHHoro «CTapr», Bhl JBHTAETECh 8HU3 BAOJIb
OPSMBIX JIHHuE, OpHYEM 64€80, €CH HAa OYepeJHOM MecTe
CTOHT TOUKa, W 81PABO, €CJH TaMm CTOHT THpe. Hampmmep,
NONYYHB CHIHAN —-—, Bbi JBATACTECH NOCIEAOBATENBHO!
BOPABO BHU3, BJEBO BHH3, BIpaeo RHH3. Takum obpasow,
JaHHOMY cuMBoJy coorBercTByeT OykBa K. Ilaysa osnaua-
eT, 4TO nepenada JaHHOTO cuMBoJsa 3akoHuena. Ilpu atom
Bbl BO3BpAallaeTeCh HEMEMJEHHO B HCXOAHYI TOUKY
«Crapr» W XAeTe CIEAYIOUEro CHTHaJA, 3al0HCaB MOCJEN-
HIO pacwHGpoBaHBylo OykBy. Baxkpo, 4ToOn OTnpaBu-
TeJIb COOOIIEHNs NOCHLIAJ CHrHAJIbl AOCTATOYHO MENJIEHHO,
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u60 B NMPOTHBHOM CJy4Yae IMOJyYaTe/b HeH3GexHO Hazesa-
eT MHOro OLIHOOK. »

Honbaysice 310 TaGauiell, MB <IPOXOAMM» uepe3
HanboJlee YacTo BCTpeyamwIHecst GYKBH, A06Hpasch A0 60-
Jiee pelKuX, 3aKOJAHPOBAHHBIX CJOXKHEIMH CHMBOJAMH: Belb
BIIOJTHE OYEBHAHO, YTO B COOOGIIEHHAX Yallle BCEro HCHOJb-
syioTest OykBH e, t, a, i, 0, n u T. 0. TIpu monb3oBaHHH
Tabnnned MOXKHO moMorath cee yKaskoil. BHTb Moxer,

Cmapm
Toyka Tupe
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KTO-HHOYAb 3aXO¥eT chesaTh YBEJIHYEHHYIO KONHIO 3TOMH
Tabuunbi. [TocTenenno Bul cTaHeTe oGpaiiathCsl K Hell Bce
pexe H pexe,

el 8t g e m g 89 = 660 8 = —_— ® 0

26. CymmapHast cuiia MoxkeT MeHATbes oT 1 Kr fo Gec-
KoneyHoctn. Ilpwunna, mo KoTopo#l HuMKHsisi FpaHHLa pas-
Ha | Kkr, a He, HanpuMmep, 2 KI, COCTOHT B TOM, 49TO, KO-
TAa JUIMHA OPaBOHM YacTH KOPOMEICIA HEOTPaHHYEHHO BO3-
pacraer, BeC HPaBOro rpysa crpemutca K Hyjwo. Ecan xe
JIMHA TPaBOH YaCTH KOPOMHICJA NPHOGIHKAETCS K HYJIO,
TO HEOUDAaHWYEHHO pacTeT BeC INPaBOro TIpysa, KOTOpPHIH
HeoOxoAuM, Jabbl ypaBHOBECHTb | Kr, HOABELIEHHHH K Je-
BOMY KOHIY.

27. Takoit 3BesnonofoCHLIAl TeTpasap HasmiBaeTcs Ky-
GoMm. ¥ mucXonHOTO 3Be3fONOAVOBGHOrO TeTpasapa OHLIO
12 rpawneit. Korzma e HABYrpaHuble YIJn CTaJH pPaBHH
180°, To BMecTo Kammoii HapH CMeXHHX TIpaHeli 06paso-
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pajnach OJHA HOBasl IpaHb, TaK YTO BCEro CTajo 6 rpauei.
Kaxnast HOBasi rpaHb COCTAaBJ€HA M3 ABYX TPEYTOJbHHKOB
¢ of6llell CTOPOHOH; NMOITOMY €e OTrpaHHYMBAOT 4 pebpa.
Ilo onmpenesenuio Haul 3B€3A0NOAO0HBIA TETPAdAD HPABH/b-
HBI, a 3HAYHT, H cUmmerpuunbii. B uwrore MH HOJydaem
MHOTOIPAHHHK, OTPAHHYEeHHHIl 6 TpaHAMH, Kaxaas H3 Ko-
TOPHX B CBOI Ouyepeib OrpaHHYeHa 4 DaBHEIMH pelpamuy,
nepecekaoUUMHUC NOA pasHoimu yeramu. EnmucTBennbiil
MHOTOTPDAHHHK, YAOBJETBOPAIOIIHA BCeM IEPEdHCACHHLIM
yenopusM, — ato ky6. (Cm. puc. 23.)

28. Knou K pelleHHI0 3a7ayd OYeHb NMPOCT: HPpaLHo-

HaJbHOCTH, KaK 4/2, Ham He momanofsTcsd. 3abyaem ua
MHHYTY O TeTpasjipe W COCPeNOTOYHM BHHMAaHHE Ha YeThl-
pex paBHLIX TPEYroJbHHIX NHpaMHIaX, KOTOphiE OCTaHyTCs,
ecJH Hall TeTpas’ap YAAJHTb U3 KyOa (BEepIUHHBl 3THX IH-
pPaMui COBNAAAalOT C HEOTMEYEHHHIMH BeplIHHaMu Ky0a).
BosbMem omny u3 HHX, OGpa30BAHHYIO TpPeYroJbHHKOM
CBD n unxuell Bepumnoii ky6a. O6beM nupaMuin paBeH
IpoH3BeleHH /3 OcHOBaHHS Ha BbIcoTy. OcHoBanHeM
Hauefl nHpaMHABl CJAYXKHT TPEYroJbHHK, IJIOLLaab KOTOPO-
ro paBHa NOJIOBHHE ILIOWIAAH OCHOBawhi Ky0a, TO ecCTb
paBHa !/p; BHICOTa *e ee paBHa 1. Takum o6pasoM, 006b-
eM HalleH nmupaMuan paseH !/q. CyMmapHbli o6beMm 4 Ta-
KHX nHpaMmui cocTaBiaser /3. CienoBaTeJbHO, Ha J0JIO
TeTpasapa ocraercs !/s.

29. Ha puc. 131, a nokasauo pelleHne 3ajayH, COJEp-
xkamlee 15 paspesoB. Ecam M 3atem pasofbeM KaxxAbifi
H3 MAaJeHbKHX TDPEYroJbHHKOB Ha YacTH, MOA0OHO TOMY
Kak pasGur tpeyroiibHHK ABC, To B mrore moayyum 80 ya-
crefi. DTOT mpolecc MOXKHO INpPOROJKATh N0 OGECKoHegHo-
cru. B pesysibTaTe MB HOJNYYHM MOCJIEA0BaTeJbHOCTb pas-
6MeHHil, Kaxk/J10e H3 KOTODHIX COHepKHT 47.(20) uacred,
rAe 1 NoKaseBaeT, CKOJbKO pa3 MBl pa3s0HBalH MaJieHbKHE
TPEYrONLHUKA Ha elle MeHblIHe gacTH. MH He MoxeM
Da30uTh KaxABH H3 MaJEHbKHX TPEYroJbHHKOB Ha 5 ua-
creil, KaK 3TO caelano c TpeyroapuukoM BCD, ubo, ecin
6B MBl TaK NOCTYOHJH ¢ TpeyroabHukoM ADB, 1o 2 pas-
pesa Okasajiuch Obl MapaJuenbubiMu cropone BC. Onnako
TPEYroJbHHKH MOXHO pa3buTe Ha OoJbliee YHCJIO YacTeil.
Ha puc. 131, 6 nokasarvo, Kak MOXHO Da30HTB TpPEYroJb-
HAK Ha 9 u 16 uactefi. Ilpomonxasa 3TOT mHpouecc, Mbl
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Puc, 131,

uT.0

Puc. 132,

npuaeM K GoJee ofmed NOCJIeN0BATENbHOCTH Da3GUeHHi,
Ka)KJl0e M3 KOTODBIX cOAepkKHT (x2)7. (20) wacreii, rae
x — a1060e 1eJoe YHCJIO.

Becb kBaipat B meJOM TaKKe MOKHO paspe3aTh pas-
JAWuHBIMA cnocobamu. Tak, ua puc. 132, a cTOpoHE pasouTH
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Ha 3 uwacrH, aro jpaer B urore 60 uacrelt, a 3nauyur,
NPHBOIMT K MOCA€AOBATEIbHOCTH pa30HeHHs HOBOrO THIIa,
Touno Tak xe Mbl Mmorau O pa3GuTh KaxkAYID CTOPOHY
Ha 4 vactu (puc. 132,6), yto nano 6u B utore 80 wacreil.
Bce ykasanuble Bbllle CIOCOGH NPHBOAST K pasOHeHHM,
¥ KOTOpHIX gHcjo Yacrefl kKpaTHo ue 20.

Credyroujas 20406040MKA COCTOMT B TOM, 4TOOH pas-
pe3aTe KBaApAT Ha paBHLIE YACTH, YHCJIO KOTOPHIX KpaT-
no 20.

29a. Kak u Ha puc. 132,6, MH neduM CTOPOHH KBa-
Ipata Ha 4 yacTh, HO jaJjee AefiCTBYeM B COOTBETCTBHH C

Puc. 133.

puc. 133, yto mpuBoaut K 136 wacTsM H HOBOH HocJjeno-
BaTeJBHOCTH, BEIBeCTH oGumiylo GopMyay niag uMcia yacreil
B KOTOPOfl MLl NPENOCTaBJASIEM YUTATEJI.

. 30. Peuyp uzer o Jectuune-crpemsHxe. Ecam mapa ee
HOXEK XOpOIIO ymHpaeTcs B Kakoe-HHOyAb NPENATCTBHE,
pacnosioxxennoe B Touyke X (puc. 134, a), u ecuan JecTHu-
1la CTOHT Ha OuYeHb IVIaAKOM MOJy, a KPIOYOK BApPYr mepe-
CTaHeT ee YyJAep:xkHBaTb, TO Apyras nmapa HOMKEK 3aCKOJb-
3HT MO noJy H wapuup / onulier NPH 5TOM 4HeTBEpPThH
OKPYXKHOCTH C lleHTpom B Touke X. Jlwobas Touka P, pac-
MOJIOKEHHAS HA HOXKKE HMUKe [, ONHIIeT OYeHb TOYHO UeT-
BEpTh JUIHICA, KaK MOKAa3aHo Ha pHc. 134,a .

1 Mpn momxeM MnpeHebpeub TOJLIHHON HOXKEK, ecau BosbMeM P nHa
npaMof, coequnsomell A € TOUKOH CONMPHKOCHOBEHHS HOXKKH # ToJja.
To, 4TO HOXKKH JeCTHHubl 3aKaHUHBAlOTCS HE TOUYKaMH, OYeHb MaJo
BJHSIET HA pPe3yJsbTar.
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OnHO W3 ycnoBHAi COCTOSNO B TOM, 4TOGH Halle NpH-
cnocoGJienne He Kacalnocbh cTeHdl. Ilockoabky H onmchiBa-
€T 4eTBePTb OKPYXKHOCTH, ee CBOOOAHAs IOJIOBHHA (He
omupawiascsd B X) ABUXKETCS TaK, KaK eCaH Obl OHA CO~
Blajiaia ¢ HHXKHeH MOJOBHHOA BjBoe Gosee AJIMHHOH MpH«
CTaBHOH JjiecTHHUB (Ha puC. 134,a OTMeueHHOR NyHKTH-
pPOM), BepXHHH KOHell KOTOPOH CKOJB3HT BHM3 IO CTEHE.
Ha puc. 134,6 cxeMaTnyeckn H306paeH0 CKOJbKEHHE

Puc, 134.

NPHCTABHOH JIECTHHIB NO cTeHe. XOpOWIO H3BECTHO, UTO
cepelHHa Tako# JecTHHIH C ONHCHBAeT NPH 3TOM YeT-
BEPTb OKDYXKHOCTH, a J00ast dpyzas ee Touka, pacnoJo-
JKeHHass MeXNy ee BEpDUIHHOH H OCHOBaHHMEM, ONHCHBaeT
4YeTBEPTh 3Juiunca. TakuMm o0pa3oM, Bce TOUYKM, NONOGHHE
Touke P Ha puc. 134,q, OmHCHIBAaIOT YeTBEPThb 3JIJIHIICA,
Haxe ecId ¢ IMOMOLIBI0 TPIOKA CO CTPEMSHKOH MBI # 060+
nIHch 6e3 CTeHsl.
31.
O CHere¢ BCIIOMHHB BCe H O JepeBbsixX TOXKe,
OtBeruM: «Jlerkuii 6pH3 npolllencs 37ech, NOXGHKLS.

Ab6cosoTHOe Ge3BeTpHe OCTaBHJIO Obl BCE HA CBOHX MeC<
TaxX; a TMOCKOJbKY IHXTa HEe OKDYXKeHa APYIHMHM BeYHO3e-
JIEHHIMH JA€peBbiMH, HA €e OOJbUINX HHKHHUX BETBSIX TOKE
JoJxeH OblJI OB JexaTb cHer. Ecau 6B HajleTesN CHJIBHBIR
BeTep, TO OH cAyJ OB CHer ¢ ee BepXYLIKH Jaxe cKopee,
4eM ¢ HHXHUX BeTBeH. Korma cuera BmInajso MHOro, a Be-
TEPOK AyeT JIETKHMH MOPBIBAMH, CHTYallHs HPSIMO HPOTHBO=
IonoxHas, Jlergkwe nopeIBE CAYIOT HEMHOro cHera (B oc-
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HOBHOM C BepXYUIKH); HO, MOCKOJIbKY CHJIa Be€Tpa HexocTa-
TOYHA, 5TOT CHEr yHaJeT Ha BETBH, PACHOJONKEHHBIe HHXKe,
KOTOpHle, He BbLIJEpIKAB TSKECTH CHEra, B CBOI OYepesb
YPOHAT ero Ha emie Oojee HH3KO DAacCHOJIOXKEHHLIE BETBH,
#1 1. A. Ilpousoiimer HeyTo BpOAE HENHOH peaKuUMH, B pe-
ByJbTaTe KOTODOH CaMble HMIKHHE BETBM OCTAHyTCS CO-
BeeM Oe3 cHera. (Tensoe cosnme Morjo Ol BHI3BaTh TOT
e spdekr. Onnaxo, MOCKOJBKY B YCJIOBHH 3aQayl OBO-
PUTCH O TacMypHoM He0e, 3T0 OO0BICHEHHE OTHajaer.)
Taxoe ABJeHHE NPOHCXOJANT IIOBCEMECTHO, HO €ro PEIKO
KTO 3aMedaer.

32. Ha puc. 135,a BuAaHO, Yio B ABYX TOuUKax Hama
TIeTVIS HMeeT caMmonepeceyeHHs. DTO NPOUCXOLHT NOTOMY,

//\\\ ’

Puc. 135.
YTO B CJIyyae 3aMKHYTOH NeTVIH LpOCTOf y3esn Bceraa npH-

HuMaer Qopmy TpuancrHuka (puc. 135,6). (Bcnomuuw,
MTO MHcTep M. He Buaen HHKAaKOro ysja.)

N B
Y B
="

Puc. 136.

Bo BTOopoM ciyuae moayyaeTcs TaK Ha3BIBaeMHIH x8ad-
patnoui y3es. Eciyn UCXONHYIO BepeBOYHYIO KOH(HIYpauuio
(puc. 136, a) 3atanyTb U npuaaTth el Popmy, H3obpaxkeH-

134

Hy10 Ha pHuc. 136, 6, TO OTBET CTAaHOBHTCS OYEBHJHEIM, XOTH
joragartecss 0 HeM 6e3 BepeBKM oueHb Tpyauno. IlommbiTail-
TeCch cAedaTh NMOJOOGHLIM COCOOOM «0alyIIKHH y3ems.

33. Hyxuo swmmuts 33!/3 wamkuw xode. B camom
Aene, MOCKOJbKY B AaHHOH NapTHH kKode ocTaBjeHo 3%
koenna, To B 100 gamkax ero Gyner comepKaTbCsl CTOJb-
KO K€, CKOJbKO B TP€X dYalllKaX OOBIYHOrO Kode; a eciu
100 pasgesnnte Ha 3, TO Kak pas u moJyuyutcs 33!/;.

34. Eme npumepno 11y uenoseka. 3alynem Ha Mu-
HYTY 00 o6beMe ueqoBeKa. BCHOMHHM, 4TO B JHMTPOBHIi
naxker BMeuaercss 1 1 BoAsl M uTo | 1 BoAHW BecHT 1 Kr.
HaM H3BECTHO TaKiKe, 4TO 4eJOBEK pocToM 1 M 66 CM BecHT
80 kr. ITockoJibXy BEICOTa YesoBeka (a 3HAYHT, H cocyaa)
B 10 pas mpeBnllaeT BLICOTY NAaKeTa, TO NPH PAaBHHIX IPO-~
nopuusax o6bem cocyna B 1000 pas Goabire o6beMa nakera
H, clegoBaTe]bHo, B Hero BXoauT 1000 kr soaw.

[TockosbKY NJOTHOCTL UYeJOBEKA H BOJAH TNPHMEPHO
OAMHAKOBA (BCIIOMHHM, YTO MBl MOXE€M A€P:KaTbCsd Ha BO-
A€, NMOYTH HE€ JBHrascb), Mbl NPHXOAHM K BBIBOAY, 4TO
00beM BOAB, HANOJHSIOUIEH COCYyJA, NpEBHIIAeT 00DbeM
yenoseka B 1000/80 = 12!/, pasa. 3mauut, B cocyae no-
mecrsitess 12!/y «pacTomsieHubIX J0AeHs, HO, MOCKOJIBKY,
ONHH 4eJIOBEK YK€ HMeeTcs TaM, [OHOJHHTEJbHO TyAa
MOXHO Oyaer moMecTuTh emie 11%/y yesoBeka.

- ———

Puc, 137.

35. Ha puc. 137 mokasano, Kak CJeAyeT NPOBECTH 3TH
2 paspesa. I'mnoTenysa TpeyrosibHuka 3 pasHa 4/1% - 2% =

=4/5. MoXHo 3aMeTHTb, UTO pelleHHe Hamel 3aaauy Ha-
noMHUHaeT pelleHne 3agayn 29,

135



36. Ero o6bem paBeH !/y7. MHOrorpaHHMKOM, JBOHACT-

BeHHBHIM K INIpaBHJBLHOMY TeTpasipy, OydeT ApPyrod npa-
BHJBbHEI TeTpasap, a 3HAYHMT, 9TH MHOrOTPAHHHMKH MOA00-
Hel. Ecau MBI BcmomMu#M, 4TO B TpeyrosbHHKE TOYKa Iepe-
CeUeHHs MeldaH JeJHT HX B OTHomeHuu 1:2, TO HafTH
pemienue 6ynetr uerpyano. Ecim y mcxoanoro Terpasapa
TPeyroJbHOE OCHOBAHHE pACHOJIOXKEHO TOPH30HTAJIBHO, TO
y IOBOHCTBEHHOrO K HEMy TeTpasjgpa ocHoBauue Toxe Oy-
JeT ropusonTtanbHo. CrenoBaTesNbHO, BEICOTA JABOHCTBEHHO-
TO TeTpasapa paBHa !/3 BBICOTH MCXOZHOTO TeTpasApa.
B cuny nonobus 3akiioyaeM, 4To o6beM JABOHCTBEHHOTO
TeTpasapa pased (U/3)® = /o

37, Ecau MBI cnpoekTHpyeM NpsIMyi Ha JpYyrywo mps-
My10, 00pa3ymomy ¢ nepBOH NPOHM3BOJBHBIH yroJ, To OT-
HOCHTEJbHOE pachoJioXKeHHe TOYeK MepBOH JHHHMH coXpa-
HHUTCt M IIOCJIe TAaKOTO TNpPOEKTHPOBaHHS, Mbl mpeacTaBHM

c’

b C XF E
Puc. 138.

cebe, aTo HekoTopblii Tperosbuuk ABC’ (puc. 138) opro-
roHaJbHO TNpPOEKTHPyeTCs Ha Ham oTpe3oK AB Tak, uro
ero Bepmmua C’ pomapaer B touky C. Torma D, E u
F — 370 mpoekunuu cepeqHH cTOpoH TpeyrosnbHuka ABC'.
CurenoBarenbno, X’ — Touka nepeceyeHnss Menman BD’ u
C’F, xoTopast HNeJHT KaxAYyl0 H3 HHX B OTHOIIEGHHH 2: 1.
3uaunt, BX =2DX. Tlo Tem ke npuunHam AX = 2EX.

Tor ¢akr, yTo HaM H3BecTHA JHIIE HPOEKUHA TOYKH
X’, Ho He caMa 3Ta TOUYKa, HHKaK HE BJHfET HA A0Ka3a-
TenabcTBO. ITockosbky nepmenamukyaspnt Dd m Xx mapad-
JenbHH, npsaMas BX’ Bcerna nepeceyer Dd, npuyeM BX'=
==2D’X’. AnanoruuynniM ob6pasom Jneno obctouT H ¢ EX.
Ilpu noka3aTeJbCTBe HAIIEr0 YTBEPKAEHHS MOMKHO OBLIO
6Ll ¥ He NPHBOAMTL IPEACTABJIEHHOro 3Jech 4epTexa, Aa-
6Ll MOJHOCTBIO YNOBJETBODHTH TPeGOBAHUAM, CHOPMYJIHPO-
BaHHBEIM B YCJIOBHH 337a4H.
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38. Ha puc. 139 nokasano WCKoMoe TeJo.
B caedyrouel 20108010MKe Tpu TpOEKUHH Haxke He
H300paKanTCs, HO 3aTO aKKYpaTHO ONMMCHLIBAIOTCA. Bce TpH

Puc. 139.

NPOCKUHH [PEACTaBJAIOT COOOH KBajapaT, pasaeseHHbIR
INBYMsl NepeceKkalomUMHC NPSAMBIMA Ha 4 paBHBIX KBajpa-
THKA.

38a. Ha puc. 140,a wusobpaxen pomGopomekasap, Ino-
CTABJICHHBII HAa OAHY M3 €ro IIeCTH BEPUIHH, B KOTOPHIX

Bepx

¢

]
x b
e
/7
a x
feped x
b
Puc. 140.

cxonutcss no 4 pebpa. [Ipuunna, no Kotopo# mH mpeano-
44 B YCJOBHHM He H306paKaTb HPOEKIHH, a NATh HX CJO-
BECHOE: ONHMCaHME, COCTOHT B TOM, YTO B KaXJ0M Clydyae
KBaApaTel MHoBepHYTH (pHuc. 140, 6), Kak mnokasano Ha
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puc. 140,a, ecan 6b1 KBagpaT CTOAJ HPSIMO, 3TO O3HAYAJO
5H, ¥TO BHJ CHepeAn cleJaH B HanpaBJeHHH A, a Buj
cnpaBa caeiaH B HanpasJaennd B. OnHako caenanuble B
STHX HanNpaBJEHHAX [POEKIHH He MOTYT OJHOBPEMeHHO
fipefcTaBAsATE cOOOH pasfeseHHbHle KBaApaTH, O KOTOPBIX
FOBOpHTCA B ycJjoBuH. Hampumep, mpoekiiuss B HampaBJe-
HU# B npuBegena ua puc. 140,6. (B BepliHHax, oTMeueH-
Hblx OyKBO# X, cXoaATcs no 3 pedpa.)

39. B kuwre M. M. frsoma! npuBenena wuuTepechast
TeopeMa, yTBepikialolliasg, 4TO ecJH Ha CTOPOHAX npous-
804bHO20 TPEYroJbHHKAa NOCTPOHTL PABHOCTOPOHHHE Tpe-
YTOJIbHHKH, TO HEHTPH 3THX TPEYrOJBHHKOB caMH ofpasy-
10T HOBBIH PaBHOCTOPOHHHEI TpeyroJnHHK (puc. 141, a).-

Puc. 141.

Ha puc. 141, 6 nokasana ¢ororpacdusi. Ecin mb 6yzem
paccMaTpusaTb TOPH30HTAJIBHEIN OTPE30K X2, B KOTODPHIA
COPOEKTHPOBAJHCh OCHOBAHHS HAILIMX INHPAMHJ, KaK BH-
POXKIAEHHBIA «TPEYroJbHHK» C BepUIHHAMH X, Y H 2 (AaH
fyneM cyHMTaTh, 4To B 3agade 37, 4TO 3TO <«BHA COOKY»
HEKOTOPOTO HAcCTOSILIEro TpeyroJbHHKa), TO TeopeMa AJs
#iero takxe Oyler cnpasenuBa. [Tockosibky 60kOBhHie rpa-
¥ 00pa3yloT ¢ FOPH3OHTAJbI yrim B 30°, To BepliHHBI
nUMpaMHA HAaXOAATCS B LEHTPax TPex PaBHOCTODOHHHX Tpe-
YrOJbHUKOB C OCHOBAHHSMH xY, yz ¥ xz. ClenoBaTesbHO,
ABC — paBHOCTOPOHHHH TPEYroaKHHK.

40. B npaBofl yacTd paBeHCTBa CTOHT yucjo 1234567890,
TlockoJsbKy uHcHa, cToflllMe B 3HaMeHaTese, OTJIHYAIOTCH

1 frnom . M. T'eoMeTpHueckue npeo6pasosamns, =— M.; Focrexuz.
par. 1955, sagaya 20a, . - - - - -
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Ha 1, MBI MOXeM NepenucaTh Hallleé PaBEHCTBO TakK:
1234 567 892

n—rn—)XE+D] -
n—=[r—1)Xn+D)=n—n—1)=1,

I03TOMYy Bcl ApoOb paBHA ee uyucauTeT0. ([las peiierust
9TOfl 3aja4d BrojHe KocTaTo4yHo 30 cexkyrn.)

Ho

41. Ha moruapHoM Kampe J[oaH Morja ObITL HanAca-
Ha TOJbKO OfHa W3 4eTnipex mart: 1896, 1897, 1898 wuuan
1899.

Honyctum, Banpumep, uro J{xoaH poamaack 5 guBaps
1897 r. u yMepia B CBOH HAeHb pOxAeHHS 5 siuBaps
1903 r. B aToM ciyuae oHa yMmepJaa B HepBHI JTeHb CBOErO
cegbmoro ropa. ITockoasky wucno 1900 kpatHo 100, 1900 r.
He OBl BHCOKOCHHIM. TakuM 00pa3oM, oHA APOXKIIA DOB=
HO 6 jser mo 365 muel B KamxmoM, miay scero 2190 ameif.
Ecnu ee Gpar JxoH poaumics 5 suBaps 1903 r. m ywmep
3a JieHb 10 cBoero JHdA poxnenuss 4 gxBapa 1909 r., 7o
CMepTh HacTyNWJIa B INOCJAEAHHH AeHb €ro uiecrozo roja.
Oaunako B Teuyenme :KH3HH JIKOHa O6BIO 2 BUCOKOCHHIX
roga — 1904 u 1908. ITosTomy, XOTS OH- XHJI 6 JIET MHHYC
I neHn, ABAa BHCOKOCHBIX Toja HAajy¥ 2 JONOJHHTEJbHBIX
IHA, ¥ BCel'0 OH MNpOxXuJ, cjiegopartenbno, 2191 neun, 1O
ecTh Ha OAHH AeHb Gosblie, yeM JIxkoan. JIis Toro uToGH
3TOT KaxKyuwHuiicd mapajokc Obl BO3MOKEH, HYXKHO, YTOGHI
JxoaH poaunach He pamubule sem | mapra 1896 r., no-
CKOJAbKY YHCAO NPOXKHTHIX €l JeT BHpPaXkKaercs OZHOH
uud poi.

42, Paspe3n caelyeTr HejaTb MeXAY HHBpaAMH cepHii
HBIX HOMEPOB. YMeHbIIEHHe DAacCTOSIHHA MexkAY paspesa-
MH JHGO NPHBEAET K TOMY, 4YTO HPUAETCH CKJEHBATHL Je-
BYIO NOJIOBHHY OJHOH LH}DPH ¢ NpaBofi MOJOBHHON Apyroi
(3aBefloMO HeroAHsifi crnocof), Jganbo (ecium Kymniops pas-
MellleHBl TaK, YTO OJHHAKOBLle UM(PH CKJIEHBAIOTCH C OJH-~
HAaKOBLIMH), BO3HHKHET NHOBTOpDEHHE B KOHIE CEPHM HOBHIX
HOMEpPOB. :

EnnuncTBennas npuemiiemasi cTpaTerus COCTOHT B TOM,
uto0bl y6eauThCs, YTO Y BceX OaHKHOT HOMEpa COCTOST M3
OJHHAKOBOTO KoJu4ecTBa Hubp, a eclH 3TO He Tak, TO
pasMecTHTh KyHIODH TakuMm 06pa3oM, uToOnl paspesbl Me-
X1y nudpaMd DPHULIHCE HAa OYMaxKKH, CTOsAliHe BHauaje
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(c mensmmME HOMepammu), H60 y Kymiop 3 35Tofl rpynnsl
nocne paspesaHusl ¥ CKJIEMBAaHHA YHCJIO IHGDD B HOMepe
YMEHLIINTCA Ha eAHHHWNY M CTAHYT BO3MOXKHBIMH IOBTOpE-
HuA. MBl BHANM, 4TO uHciO WHdP B HOMEpe y Kyniop wu3
3TOH TPYNNH AOJXKHO OHITh HE MEHble ABYX; B NPOTHB-
HOM cjiyyae oAHa «HPOONEPHPOBAaHHAS» GAHKHOTA OCTaHeT-
cs1 6e3 Homepa (puc. 142),

™ &y 5 5
N N 3 S
- ‘ S S
@] 11 ®iz2] | 1 (a) (b} 2
g3 HOMERY
\, I nepezodam £ smu AT
Puc. 142.

Ecnn uyneno undp B HoMepe mpeBnimaer 9, To Bce cTa-
HOBHTCA Oosee 3anmyTaHuuM. (UHTaTenb MoxKeT NosKcIes
PHMEHTHPOBATb C NEPEHYMEPOBAHHBIMH IOJIOCKAMH GyMas
ru.) Urto KacaeTcs HoMepa HOBOH KYNIOPH, TO €CJIH TMOX
Hefl NOHHMaeTcs HHXHAA (WIH NOCIeAHsis) Kymopa, OH
COBNAfeT ¢ HOMEPOM IOCHEeNHeHd <«HempoonepupoBaHHOH»
Kynmopsl. B ofliem ciyyae BO3HHKHET 1 HOBLHIX H TIpona-
Aet n— 1 crapuifi HOMED, TAe 1 — 4HCI0 LHGP, MeXIY Ko+
TOPLIMH HPOBOAHJIHMCE PA3PE3H Y HCXOAHBIX KYTIOP.

43. Yron ue menserca. Yron ABC (puc. 143), ofpas«
30BAHHBIA KacaTelbHOH K OKPYXKHOCTH B Touke B H panuy<
com CB, pasen 90°% 3Haunt, B NPSIMOYTOJBHOM Tpes
yronsunke ABC yron BAC pasen 60° a yrox ACB — 30°,

o) A
E

Puc. 143.

[Tockoabky CE n CB —paguycs, TtpeyronsHuk EBC
paBHOOEIpEHHBIH H, ciefoBaTesbHO, yroa BEC HensMeHHO
paBen 75°,
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Bce otr paccyxneHuss MOXHO IpoBeCTH H He npuGeras
K 2epTexXy.

44, lipamaa OP (puc. 144) nepnenaukyJspHa OCHOBa-
HuIO. I/ JoKasaTenbCcTBAa Mbl CHOBA BOCHOJIb3YyeMCSl Teo-
peMo#, HCIONL30BaHHOH B rosI0BOJOMKe 39, rie peub muIa
0 nupamugax u osepe. IlpoBenem npsimeie AO u BO nog
yriom 30° k ropusontansu HH. TloctpouM moa nponsBolb-
HBIM YIVIOM PaBHOCTOPOHHHH TpPeyroJeHHK Pxy, y KoTopo-
rO Be HHXKHHE BePUIMHH X W Y HAXOAATCS COOTBETCTBEHHO
Ha AO n BO. Tlposenem npsMyo xx’ mapasieiasho BO,
npAMy0 yz— napamieabio AO, a TOYKy HX mepecedyeHHs
obosnauum yepes z. [IpoBeseM mpsMywo ab depes z mapas-
aensHo HH., CoepunuM a u b ¢ Toukoil P,

p

A

Puc. 144.

Mu MoxKeM Temepb paccMaTpHBaTh a2b Kak «GOKOBYIO
NPOEKIHIO» TPEYrOJbHHKA, O KOTOPOHl lIJa peyb B YIOMs-
HYTOH BbIlIE TeOpeMe, H Mbl BHIHMM, YTO, NMOCKOJBKY O ==
= 30°%, X B y — 3TO LEHTPH PABHOCTOPOHHHX TPEYTOJbHH-
KOB C OCHOBaHMAMH 0z u bz. M3 Teopemnl, o6paTHOH K
ynoMsinyTo#i, cleayeT, 4To Toyka P Takxke o6s3aHa ObiTb -
IEHTPOM PABHOCTOPOHHETrO TPEYrOJBHHKA ¢ OCHOBaHHeM ab.
Crenopatensno, p==30°. TakuMm o6pasoM, BO Bcex Cay-
yasix P jexwut Ha npamoli PO, nepnennukynspuoii HH.

45. Ha puc. 145 mokasan cmocol, mpu KOTOpOM cpas-
HHBalOTCA OJHMHAKOBHe najbubl. CyMMaphas AJuHA MH-
3HHIA ¥ O€3bIMAHHOrO MNajbla Ha JEBOH pyKe cpPaBHHBa-
erca C aHaJIOTHYHOH AJHHOH Ha mpaBo# pyke. (He6oub-
Hlas pasHuila B AJIHHE HA DHCYHKE NpeyBeJHuYeHa AJS Ha-
rasianoctd.) Ho 3To cpaBHeHue nokaselBaeT TOJIBKO, YTO
A+ b < a+ B, u He N03BOJIAET ONpeeHTb, KAKOH HMEH-
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HO H3 manbiueB KopoTkHi. Jlanee cieayeT aHaJOTHYHBIM
o6pasom cpaBuuth B +c ¢ b4+ C u C4d ¢ ¢+ D. Us
3THX TpPeX CPaBHEHHH MOXKHO yCTaHOBHTh, 4To A — Koport-
KHil najien, He3aBHCHMO OT TOrO, B KaKOM INOpsIJKEe NPOH3-
BOJAATCS CPaBHEHHS.

Ecnu nepBhiM GyneT mpoH3BeIeHO cpaBHeHHe, NOKa3aH-
Hoe Ha puc. 145, To 3aTeM ocTaHeTcs CPaBHHTb TOJIBKO
B+c¢ c b4 C, u B pesynbrate mu onpeieau, yto A —
KODOTKHH maJnen.

d
< . JSedows
_— A 11 b :
Fbrneriag B | o
CIMpoHE C
D

Puc, 145,

46. B noMe okaxercs 63 rajniona wedt, a He 60 raJj-
JIOHOB, KaX OKa3ajocb Obl, ecqH OB MBl HOACYHTAJH TOJb-
KO KOJIMYECTBO TOIJIHBA, HAXOJAsuieecs] BHIIE cCaMoOf BEICO«
KOi TO4YKH BBO#a B aoM. [leso B TOM, 4TO TpyOH Heii-
CTBYIOT NOAOGHO cH(pOHY IO TexX mHop, Moka HedTh He 0=
CTHI'HET HaMHM3LIEH TOYkH D, naxoasmiefics BHe noma. Ta-
KHM o0pasoM, 6ca HedTb H3 BepxHero Gaka (50 raso-
HOB) u u3 Tpy6 (21+10547,5=239 M, 4T0 coOTBeT-
CTByeT 13 rasnoHaMm) monajaer B oM.

47. Ha puc. 146 cpenusis AAHHS CXeMaTHYECKH n3obpa«
XAeT TEKCT, HanevyaTaHHBI# B OAHY CTPOKY, B KOTODPOM
KOHIB! naparpadoB orMeuyeHbl TOukaMu, Pacnonoxenne sTux
Houuer cmpox

MOKGERPUITMA i ® g . o ® L * >
Aouysr " R _ N
rapazpagnt @ ® p * ® s
Rozusr

o & 5. - a. —.

CINPOK KHUZU - -
Puc, 146,

Toyek (QukcupoBaHo. Ha Bepxuell npsamoii ToukamMu oTme-
YeHbl HAYIIHE B HPABWIBHOM NOpPs/AKE KOHIH MOJHEX CTPOK
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MaHyCKPHNTA, a Ha HHXKHeH NpsAMOH — TakWe e KOHUH
cTPOK B KHHre. TOYKH Ha BepXHeH NPAMON pacCHOJOXEHH
gaiie, YyeM Ha HHKHeH, N09TOMY BEPOSTHOCTh HX COBHANEHHA
¢ TOYKaMH cpeanedi npsamoii Oosniie. Bce xapakrepuble
0COGEHHOCTH Haule#dl CXEMBI IPEYBEJHYEHBl A HALIAAHOCTH,

48. Dta nocJesoBaTeJbHOCTL HMEET BUL
1,4,7,6,5,6,3,6,9,0,1,6,3,6,56,7,490 ..,

IpHYeM JaJjiee Bce BpeMsi IOBTOPSETCH BEIIHCAHHAS TPyH-
na u3 20 nudbp, a ne u3 10, KaKk HEKOTOPHIE MOTJH Obl
noaymaTb. Bolnmmem cBepxy fecats uudp (puc. 147).
Ilon kaxnaofi U3 HHMX BRIMHLIEM HOCJTELHION HHPPY ee KBa-
ApaTa; Hanpumep, 8 X 8 =(6)}4. 3aTeM yMHONKHM KaKAYIO

1 2 3 4 5 6 7 8 9 0

1T—4 9 _0=5=—=6 9 A1 0=
8 N\7774 N3 2 e
6. 1/ N 1}’\6
2 ¥ 7 8
Pxc. 147.

uudpy BO BTOPOH CTPOKE HA COOTBETCTBYIOUIYIO uudpy B
nepBofl CTPOKe, H, eCJH MocJenHds uudpa pesyabraTa oT-
JuyaeTrcst oT uudpH, CToAlEH BO BTOPOH CTPOKE, MBI 3a-
nuceiBaeM ee Huxe. Tak, wanpumep, 3 X 9 = (2)7, ognako
nop 1, 5, 6 u O (BepxHsi CTPOKA) MBI OCTaBJASEM mycToe
MECTO, IIOCKOJIbKY COOTBETCTBYIONUIHE NMOCJAETHHE HHPPLI NO-
sropsatoTca. TIpomonxum 3TOT npoiece A0 Tex IOp, NoKa
pesyJapTaT He HayHET IUKJIHYECKH mOBTOPATHLCHA. [Ipn sTom
cample JJHHHBIE CTOJOLE, COCTOSILME H3 ueThipex wuudp,
okaxyTcs non 2, 3, 7 u 8. Teneph B KaxkJoM cTOJGIE MBI
HAXOJMM HOcJeIHHe HHOPPH COOTBETCTBYIOUIHX CcTerneHel.
Tak, B cayyae 7 MH HaXoauM, 4YTO Ha 9 KOHuHaercs
BTOpas creneHb (7 X 7 = 49}, ua 3— Tpethst, Ha | — yer-
BepTad, Ha 7 —ngrtas (NOBTOpeHHe), 3aTeM BHOBL Ha 9
KOH4YaeTcst LlecTass CTeNeH: W Ha 3 ceabMas, Kak pas Ta,
KoTopass HaM HyxHa. ONHAKO MH TPOAONNKHEM HOLOGHHIHA
NOACYET W DOJYYHM, UTO CEeMHajlarasl cTeneHbr OKAaHYHBa-
etca Ha 7. Ilponmoaxas w naneme s1oT mpomece (UTO

113



OueHb JErkKo cjenath B yMe), MH OOHapyXuM, uTo HIBa-
[naTb CeAbMag CTelneHb IPHBEAET Hac ONATL K 3, H Tak
6yner mpomcxoauTh Yepe3 kaxnwe 10 mwaros, mpuueM 3
u 7 6ynyr uepenoBaThcd. To xe camoe OyneT IPOHCXO-
JUTH H B CTOJGIAX, pacnosioxeHHEIX moa 2, 3 u 8, B TO
BpeMsi Kak B cjyyae 4 B 9 MH Bce BpeMsa Oyiem
nonajgatk cooTBeTcTBeHHO Ha 6 u 9. Cmiomnas JuHuHS TO-
Ka3hiBaeT HaHl NyTb B NEePBOM Kpyre, a NyHKTHPHAdg — BO
Bropom. [Jlasee 5TH ABa Kpyra INOBTOPSAIOTCS, 4YepedysCh,
M NPHBOAST K YKa3aHHOMH Bhlllle NOCJIe10BATEJLHOCTH.

49. JIns peurenus 3ajayd BOCHOJb3YeMCS CJIeIVIOIIHMHE
TpeMs TeopeMaMH. 4

1. ITarouwadu nodoGrblx TPeyz0AbHUKOS OTHOCATCA, Kak
keadpaTel cxodcTeennblx cTopor (puc. 148, a).

2. Keadpar Oaunvt kacareavwoii (AT)2, npoeedentod
us roiaku A x oxpyxcrocru (puc. 148, 6), pasen npousse-
Oenurwo 0aun (AB)-(AC) orpeskos cexyujeli, nposedennot
u3 rouxu A K TOL dMe OKPYNHOCTIL,

3. Keadpar Qauter ¢ nepnenOuKyAapd, onyuyeHHo2o us
npouseosbHOll TOUKY OKpYIcHocTU Ha Ouametp (puc. 148, 8),
pasen npoussedenuro OAun a-b OTpe3Kk08, Ha KOTOpbIE
OCHOBAHUe nepnenduryrapa pasbusaeT duameTp. ‘

Pewenne. Ha puc. 148,a AF=AG=y, u (10 Teo-
peme 2) (AF).(AE) =22 CnenoBatenbno (BHOBL IO
Teopeme 2), NyHKTHpHas IpsMasi, NPOBeleHHas uUepe3
Touky F (puc. 149), orcekaer oT NPSMOYrOJbHHKA CO CTO<
ponamn AE u AG 6abl1yi0 yacTh, N0 a4b KOTOPOH PaBHA
2 —y* Tlockonbky Touka B pas6upaer orpesok FE na

2 2
lBe paBHHIE YacTH, y + (1B) = yz—l—i:;—y— . Hanee, 1o Teo-
peme 3 (CA)-(AB) = (AD)2 Tlockonbky CA =y, cnpa<
BelHBO paBeHcrBo (CA)-(AB) = y.(AB); AD=x (pas
Auyce ofiHoro Kpyra). Takum oGpasom, ]

K=y T

LI Y- 2=y

0% — Q= 22— 42,
9= 2} 2
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Puc, 148,
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Puc, 149,
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Ho Tak KakK TpeyroibHHKW ¢ OCHOBAHUSMH X, Y H 2 IO-
LOOHBI, TO 10 Teopeme | R ==x2 —y?, S =122—x2 Cneno-
BaTEJbHO, TPanenud R 0 S PaBHOBEJHKH.

CrennanbHo AJs MOGHTeNedl CTPOTOCTH MH AafuM 6o-
Jjee JeTajibHOe OGOCHOBAHME WOCJENHHX [BYX YTBEpiKIe-
Huil. TpeyronbHuKkn € OCHOBAHHSMH X, y u 2. [lo3ToMy B
cua1y Teopemu 1

K:(K+R); (K& R+S)=y2:x2:2°,
rae K — mypomanb TpeyrosbHHKa co crtopouoit y. Cocras-
Jisisl IPOH3BOJHLIC NPOHOPIHA, MBI HOJYYHM

K:R:(R+S)=y*: (F—y): (2—y?)
H, HAKOHeIl,

R:S = (x2— y?) : (22 — x2).
CnenoBatensHo, R ¥ S paBHHL.
50. PesynbraT 3aBHCHT He OT TOrO, TAe KOHYaeTCsl pas-

pes, a oT Toro, Kak oH npoxoanT. OAHOCTOPOHHOCTL JHCTA

Mébnyca — Bemlp naseko He Takas Hpocrasi, Kak 5TO MO-
XKEeT nokasaThes Ha nepBHH B3risA. Ha ero eamHceTBenuyio

Puc. 150.

CTOPOHY MOXKHO CMOTPETh B JIBYX HampaBJeHUSX TOYHO Tax
ke, KaK ¥ Ha 4HCJIOBYIO mpsMylo. Ecin Me mocmMoTpum Ha
TaKyl0 UHCJIOBYIO OCb C OAHOH CTOPOHH, TO YHcJaa OYAyT
BO3pacTaTh Cj€Ba HampaBo, a €CJAH NOCMOTPDHM Ha Hee C
JAPYroi CTOPOHH], To BO3PacTaTb OHH OyAyT cnpaBa HaJeBo.
Ha puc. 150, rae noxasana uacre jucra Mé6uyca, BHIHO,
YTO €CJIH Paspe3 BLIXOAHT H3 TOUKH A M MOBopayuBaeT Ha-
JIEBO, TO 1JIsl TOro, 4ToGH OH pas0ua JHCT Ha JABE YACTH,
HeoOX0/HMO, YTOOH OH 6HO8b TOBEPHYJ BJEBO (To XKe ca-
MO€ BEpHO, ec/ii paspes NoBopauHBaer Hanpaso). Boiee
o0110: paspe3 MOJKEH ABakKIbl NOBEPHYTb B OAHY H Ty XKe
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CTOPOHY, €CJH CMOTDPeTb Ha JHCT 8 O0HOM U Tom Jce Ha-
npasienuu. JT0 HANPABJIEHHE H3MEHHTCS Ha HPOTHBOIO-
JI0XKHOE, KOTJa MEl, ABHTasiChb jajiee MO KPai, BepHEeMCs B
HCXOJAHYI0 TouKy. Paspesn, ue pasSuBawoouine jucr Méouy-
Ca, NOJIKHBI CHaYalla NOBEPHYTh HaJNeBO, a 3aTeM HaNpaBo
(um naoGoport). IluuHa paspesa He BJHSIET Ha pesyJabrar.

Puc. 151,

Ha puc. 151 BuaHo, 4To eciu Mbl NpociefyeM IMa3aMu
BROJMB paspes3a, To HampaBJeHHe Hallero B3risja (mo Ko-
TOPOMY MHl CYAHM O HpaBHIX K JIEBHX NOBOPOTax) H3Me-
HATCs ¢ I Ha 2 W MOBOPOT HANpPaBO C TOYKH 3PEHHS 3TOrO
H3MEHUBIIEroCsl HanpaBJieHHs NpHBeleT pa3pe3 B B, B pe-
gyJbTaTe 4ero Juct MéGuyca pasoObeTcs Ha JABE UaCTH.
JleBeiii moBopoT mpuBea Owl paspes B Touky C HiH Aaxe
B HayYaJbHYIO TOYKY A; NPH 3TOM MH BCE PABHO NOJYYHJIH
OBl TONLKO ONHY YacTh — MJHHHYKO JEHTOYKY C Pasbedu-
HEHHBIMH KOHLIIAMH,

B npuBeaeHHOM BHIIe NpPaBHJIe MOJYAJIHBO NpeANONa-
rajoch, 4yTO pa3pe3 COCTOHT H3 TPeX NPSAMOJMHEHHHX (He
coaep¥alllMXx IOBOPOTOB) YyacTkoB. EcrTecTBeHHO BO3HH-
Kaer caedyroujas 20408040MKA, KOTOPYIO MBI Ha3oBeM 50a.

[TpuBennte Gonee ofuwee NpaBuJO, CHpPaBEeAJHBOE HJs
JI060f HecaMonepeceKkalleiics KpHBOH.

50a. Ha puc. 152,a amcr MéGuyca npeacTaBieH B
yRoGHO# (opMe: OH YKODOUYEH H paspes3aH, HO CTPEJKH
NIOKa3HIBAIOT, KAK HMEHHO C/IeAyeT COeiHHHTh KOHOH 006pa-
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30BaBIlefic NPH 3TOM mojocku. Tax, Hampumep, Toury A,
COOTBETCTBYIOIIYIO KOHIY OAHOH M3 CTDEJIOK, C/lefyeT co-
COHHHTb C TOYKOH A’, COOTBETCTBYIOWIEH KOHYY apyrou
CTPEJKH; aHaJorHYHo TOYKYy B cjenyer coeiMHHTL ¢ B,
MoxXHO CKas3aTh NO-APYroMy: KOHUEI NOJOCKH CNelYyeT co«
CHHUTb, TIEPEKPYTHB ee NpeaBapPHTe/]bHO HA MOJ-060pOTa.
ToatoMy, ecnn Me Haunem paspes (OTMeyeHHHIH IYHKTH-
poM) B Touke / W NpoBeAeM ero B TOYKY 2, TO 3areM oH
NPOfONKATCS (H3-32 MEPEKPYYHBAHHA) B TOYKE 8 H T. A.

A 7 .
//' s B
g - - pEIORRAT T ST 4’ J
sk e H T C
~—- O 2 3
N H 1 , \
By 8 61 A 4 N
a g
Puc. 152.

Buth Moxer, koMy-nHGo TOKamercs, YTO, HOCKOJIEKY pas-
pes, HaunHAOIIKACA B ToYKe | ¥ 3aKaHYHBAOILHicS B TOY-
Ke 0, nepecexaeT neHTpasnbuyio JuHHI CC’, aucT Mébuyca
He pa3buBaeTCs Ha ABE YacTH; HO €CJH Ob paspes He nepe-
CeK NEHTPAJLHOH JIMHHM, OTKJOHMBIINCH BMECTO 3TOrO B
TOYKY 7 uam 7', To JMCT paséuscsa GH HA ABe 49acTH.

K HecuacTbio, ecinm paspes KowyaeTcs B Touke 8, TO
3TO NpaBHJIO K HeMy HE€ mnpuMeHuMo. Dosee Toro, zagem
JeNaTh UEHTPANBHYIO JHHHUIO NPSIMOK?

B Tomosorun B mogoGHEIX cayyasx YAOGHO CCHIIAThCS
Ha JKODIAHOBY KPHBYIO: «NPOCTYIO» NETJIIO, KOTOpas He
COAEPXKHUT CaMOIlepeceueHHH H ACJHT HOBEPXHOCTb, HA KO-
TOPOil OHA PACNOJIOKEHA, HA ABe OTAENbHEE 06JACTH (opu
YCJIOBHH, YTO caMa IOBEPXHOCTh YCTPOeHa HamnonoOue 3TOH
CTpaHHUB — Ge3 AHp M G6e3 HeOOHUHHIX CcOeaHHeHwuit),
Hcrunnoe u nanGonee obmiee mpaBmio, NpH3BAaHHOE 3aMe-
HHTb TO, KOTOpOe OBLIO CHOPMYJIHPOBAHO BHILIE, 3aKJII0YA-
erci B cielywoumeM. Ecan npoussonbyas mpocras xpupas
JJ” (puc. 152,6) mapucoBana (cpasy ma o6eux croponax
TIONOCKH Hanono0ue paspes3a) Tak, YTO OHa HAYHHAETcs
B ONHOM KOHIE NHarpaMMbl, a 3aKaHYHBAaeTCs B TOUKE,
KOTOpasi COBMECTHTCS C HAa4aJOM HOCJIe TOro, KakK MH Hepe-
KPYTHM H CKJIEHM KOHIH IOJOCKH, NpeACTaBsis cobofi Tem
CaMbIM JKODAAHOBY KPHBYIO, COBEPHIAIONLYIO TOA6X0 0QuH
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o6opor, 10 moGoii nmomepeyHsiil paspes, nepecexkaronuil ee
He4eTHOe 4ucAo pas, e pasbusaer auct Mébuyca na Ose
4actu. HaoGopor, ecin Tako#l paspes BoBce He nepeceyeT
3Ty JIHHHIO WJIH Tlepecedyer ee 4eTHOe 4ucAO0 pas, TO OH
pasobser nuct Mébuyca na e yacru. Ha puc. 153 npuBe-
ACHBI NpuMEpH O0GOMX ClyyaeB, NPHYEM Pafd HaTTALHOCTH
MBIl B3A/IH NPSAMYIO JIMHHIO, XOTs: (opMa ee HecyuiecTBeHHa,
Juub OBl OHA He Kacajnach Kpas Jucra (cp. ¢ puc. 152, 6),

2 2
P 14
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Puc. 153.

3aMmeTHM, 4TO YHCJIO MOBOPOTOB paspes3a 0Ka3aJoch He-
CYUIECTBEHHBIM — BaKHO JIHLIb YHCJO HepeceyeHHH paspe<
3a € HEKOTOPOH (HKCHPOBAHHOH IKOPAAHOBOH KpPHBOI,
Jloka3aTenbCTBO 9TOTO YTBEpXKAEHHS NMOTPe6OBaO GH MPH<
Bieyenns: Teopemul JKopaaHa W TeOPHH MHOMKECTB — Bellet
CJHIIKOM CJOXKHHIX, 94TOOH MH MOTJIH 8J€Ch HAa HHX OCTa<
HaBJuBaTbcst. OHO, 0fHAKO, MOKA3bIBAET, YTO, XOTHA y JHCTA
MéBuyca kpait neHCTBUTENBHO OAMH, TEM HE MeHee Cylies
CTByeT AefCTBHTeJbHAA, IYyCTh MOABHKHAs M BooOpakae«
Masi, JHUHHA, KOTOpad B KAaKOM-TO CMBICJE OTJEJAET 3TOT
Kpail oT camoro ce6s. B kayecTBe OueHb NPHGIH3HTENBHO
aHAJOTHH MOXKHO OblIO OB NPHBECTH TakoH mpuMep. Eciu
BBl OTTpaBJsdereck Ha Kopabje u3 HbIO-HODKCKOH rapauy,
nepecekaeTe HeYeTHOE YHCJO pas ATjauTuyeckHii oxkeaH H
3aKaH4yHBaeTe CBOE INYTEUIECTBHE CHOBA B HBIO-HOPKCKOi
raBaHu, TO 9TO O3HayaeT, gTo JHGO Bbl COBEPUIHJH Ha CRO-
eM KopalJjie KpyrocBeTHoe HYTEIIECTBHE M BEPHYJHCH uepes
IMawamcknil kaman (M1 OBOTHYB MBIC T'opn), nubo rue-to
nyTellecTBOBAJH 1O BO3AYXY.
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51. HUepTexKHHK BOCIOJBL3OBAJCA TEOPEMOH O TOM, UTO
HEeHTD TAMXKECTH TPEYroJbHHKAa OTCEKaeT OT MedHaHbl
TpeTblo 4acTh. OH HpOBes BEPTHKANBHYIO NPSIMYIO H OTJIO-
XHJl HAa HeH C NMOMOILIBIO CBOEf NMOJOCKH 3 PaBHBIX NpHJE-
raiomux orpeska: AB, BC u CD (puc. 154). 3arem u3s
Touku C KaK M3 LleHTpa OH NpoBes uepe3 Touky A nouTH
TIOJIHYIO OKDYXKHOCTh, a TaKxe nepnenaukynsp EDF K
npamoit AD, mepecekawomnii okpyxHocTh B Toukax E u F.
Tlorom ou nposen AE u AF u B pesyJbTaTe HOJYYHA paB-
HOCTOPOHHHH Tpeyronbuuk EAF. '

Puc. 154.

‘loxasareavcrso. Tlposenem ECG w FCH, Tlockoinky
AD — 310 yacts Auamerpa, DE = DF3 kpome toro, AC =
=2(DC).

CnenoBatenpno, C — LEHTP TSAXKECTH TPEyroibHHKA, a
TpPH OpsAMBble, TNPOXOASIIHE Yepe3 Hero,— 9T0 MeAHaHH,
Kaxnas JauHoK B 1l/y paguyca.

Takum o6pasoM, Bce MeAMaHH DPaBHH H, 3HAYHT, Tpe-
YroJbHHK — DPaBHOCTOPOHHMH.

Credyroujas 20a080a0MKaA, TONOBOJIOMKAa 51a, cocrout
B TOM, 4TOGbl BHISICHHTb, KaK MOr' GH peHINTb 3Ty 3ajaqy
YeJNOBeK, He 3HAWIHH HY NPHBEACHHOH BBILIE TEOPEMbl, HH
KBaJpaTHBIX KODHEH.

51a. Touno Tak e, KaK U paHblie, .

Hoxasareascreo. IMockoabky BD nepnenpugynspuo AC
u AD = CD, nam TpeyroJbHHK paBHoOeapenunii (puc. 155),

Cnenosaresbio, AB = 2.

[Tockonbky, LABE onupaercs Ha ZAuameTp, OH pas
Ben 90°,
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[Tockonbky £ BAE — obmuii yron AABD u AABE,
3TH TPeyroJbHHKH NMOAOOHH.

Hoyz Bonoanen, nepeososnaven
Puc. 155.

I'nnorenysa AE tpeyrosbnuka ABE paBua 4; rumore-
Hy3a AB tpeyroasHuka ABD pasua 2.
ChenoBartenbHo, X ==2y. 3uayut, x = BF = FE,

52. Tlepen TeM Kak COGAHHHTH KOHIH TOJOCKH, pa3-
MeTbTe ee, Kak IOKa3aHo Ha pHc. 156, rie moJocka AJs
ynoGerBa yxopoueHa, IIpouymepopanHble TOYKH AENAT

3 ™ N ot S st s X 6/
e~ ey 4
5
y A T 8 2
ey
g ———

flput cxneune 2 coedungemes ¢ 3,4 -c 5 u b-c?
ToKHCE MEHFEMES HANPALAEHUE HAKAOHT

Puc. 156.

KaXXIHH M3 KOHIOB NOJOCKH Ha 4 paBHHE YacTH; JIMHHH,
HAylHe ¢ o0paTHOH CTOPOHBI MOJOCKH, OTMEYEHH NYHKTH-
poM. ITociae Toro kKak MBI COGAMHHM KOHILL NOJOCKH, JH-
Husl cTaHer npsMoH W HenpepoBHoi. Pa3spes HaunHaercs
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B ToUke | W panee CoepMHsET TOUKH B NODPALKE HX HyMepa<
nuu. Ilocne Toro Kak paspes, mpofiAd TOUKY 5, MOCTHIHET
TOYKH X, IPOM3OAMET €ro caMonepeceyeHne ¥ JUCT PacKpoer-
€s, TaK YTO NPOJOJIKATH Pa3pe3 NPHAETCH MO OCTaBLIeHcs
qacTu name#l auuun. ITosToMy Kaxkertcs, 4TO paspe3 He fB-
JIAETCS HENPePHIBHEIM, XOTA Hallla AUHUS GblAG TAKOBOL.
Korna paspes mocrurser Touku 8, mmcr MéGuyca pac-
nanercsa Ha JBe PaBHOBENHKHE YaCTH, 4YTO MOXKHO JOKa-
'llll

. = |
i

it

—

s
§
\
§
=]

Puc, 157.

3aTh, COCYHTAB TPEYrOJbHHKHM Ha puc. 157. 3awmrpuxopan-
Hasl 4acTb COOTBETCTBYET OJHOMY H3 KYCKOB, a HE3aLITPH-
XOBaHHA — NPYTOMY; Kaxias COAEPXKHT No 8 Tpeyrois-
HHKOB OfHOH IuIomand (4eTBepTh HEKOTOPOro MpsMo-
YTOJIEHHKA).

53. MunuManbHOe 9HCIO KPacoK paBHO 7. Mul, ecre-
CTBEHHO, INpeHeGperaeM INpPOJAOJNTOBATHIMA M  KPYIJIBIMH

Spoxon -
ﬁacwupﬂemwi -
’ 2
@ 4

Puc. 158.
152

BKPAIVICHHSIMH: OHU BCe SABJISIOTCS CBOeOOpasHHIMH OCTPOB-
KaMH, H MIOTOMY HX MOXHO NOKpPaCHTh NI0GOH KpacKoH, OT-
JIHYHOH OT TOi, KOTODPOH NOKpallleHa OKpyKawllas HX [0-
Jgocka. Tomosiorn oGuapyxaT (puc. 158), uTo ABe MOPOKKH
B COBOKYIHOCTH TOMOJIOTHYECKH SKBHBAJEHTHHl (HJH TOMeo-
mopduer) Topy (mpokosoromy). Ilociennmit npeacraBisier
cobofi MoBepxXHOCTL 0OpYyyaJIbHOTO KoJbLAa HIH OyO/HKa, H
IIPO HEro H3BECTHO, YTO HA HEro MOXKHO HAHECTH TaKyK
KapTy, IJst KOTOpO# moTpefyeTcss poBHO ceMb KPAacOK, H HH
IJS oJHOH KapTh Ha TOpe He moTpebyeTcsl GoJiblIero YHcsia
kpacok. Ha puc. 158 nokasano, kak #3 HPOKOJOTOIO TOpa
(mpokos, pasymeercsi, He BJIHsSIeT Ha KOJHYECTBO KPaCOK)
MOXKHO NOCTeNeHHO caenaTb AopoxKu Xokycan. CyuiecTBy-
I0T ¥ ADYTrHe KapTHl Ha Tope, AJ KOTOPHIX TpebyeTcd
7 Kpacok.

54. JleBouke cJjeayeT NPOBECTH [Ba NPSMOJHHEHHBIX
paspesa, orcekalolHX OT Hepas/eseHHOH NMOJOBHHBI NHIIBI
COOTBeTCTBeHHO !/¢ u !/3 ee wacte (puc. 159). JBa ma-

L L L

bt o o

VaVe
Puc, 159.

JEHbKHX KYyCOYKa cjenyeT NO0aBHTb K ABYM YETBEPTYHIKAM
NHUUbl; B pesyabTaTe Kaxablfh moayuut !/44-1/p=
=1/,3,=1/3 Bcero nupora.

55. B— 3T0 KapMaHHOe 3cpKaJblie, H CTeHOrpaQHCTKa
yloansercss OT d4eJoBeKa, JAepxa 3epkaJblie npsMo Hepen
co00H, TaK 49TO MEPBOE OTPaKeHHe yaajsiercss BMecTe
¢ Hefl. UepTex He HyxXKeH.

56. Uncjo pa3pe3oB MOXKHO YMeHbIUHTb 40 ABYX. Kiou
K pEHIEHHIO COCTOHT B TOM, YTO €CJIH <KPyHHbBE MaTeMa-
THKH> N0Ka3ajiH, 4TO HeoOXOAMMO cHesaThk 6 Da3pe3os, TO,
BEpPOSATHO, C HX MaTeMaTHKOH Bce B mopsanake. Enmucreen-
HOE, YTO OCTAaJIOCh, MOCKOJIBKY 3ajlava, HECMOTPS Ha cylue-
CTByIOlMe J0KA3aTe/bCTBA, CTABHTCA BHOBb,— 3TO IIpoana-
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JH3HPOBaTh CJOBA, C NMOMOIIBIO KOTOPHX (POPMyAHpOBaiaCh
nauuas 3ajgaya. -

OnHaxabl, KOra H3BECTHOI'O YYEHOrO CHPOCHJH, KaKhuM
o6pa3soM CHOUPHTHI MOIJIM 3aCTaBHTh CTydaTb AyX c3pa
Ouausepa Jlogxka, oH oTBeTWJ, YTO, KOTJa HaM TMOKa-
3BIBAIOT (hOKYCHI, HEMJIOXO noHabmwogaTh 3a Apyrofi pykoi
¢doxycHHKa, OAHAKO y cebst B ja0OpaTOPDHH yuyeHHIE HE 3a-
IISIABBAIOT HOJO03PHUTEAbHO NMOJ ckaMelky. Buosue BepodT-
HO, UTO W YNOMSHYTHE BHIIE MAaTeMaTHKH BOCHPHHSIU
yCJIOBHE TaKuWM, KAKHM OHO HM MOKAa3aloch, a HE TaKUM
OyKBaJbHEIM, KaKHM OHO OHJIO copMmynupoBano. Hampu-
Mep, TO, YTO YAaCTH NEPEKJaABIBAIOTCS <«HOCJe JIGOro pas-
pesa», He O3HAyaeT, YTO OHH 0043aTeAbHO NOJKHBE Hepe-
KJanbiBaTbcsl, W60 3To TpeGOBaHHE CTaHOBHUTCH OeccMblc-
JIGHHBIM HOCJIe TOro, Kak MBI cleJaemM HOCJeIHHHA paspes.
HonycTuB 9710, Mbi MOMXKEM CKa3aTh «NOCJIE€ HEKOTOPOro pas-
pe3a HJIM paspe3oB» W PEUIMTb 3a7adyy, TOBOPS, 4TO MEI me-
pekJaAbplBaeM 9acTH IMOCJE NHEePBOrO pa3pe3a M BO BpEMs
Broporo. HuyTo B yCJoBHH He 3alpeuraer HaMm Tak IOCTY-
naTb, H TaM HeT OTPAHHYEHHHA Ha YHCJIO yacTed, pacHHJH-
. BaeMblX 3a «OHH Da3pess.

Jlo okonwyanus NepBOro paspe3a MH He MOXKEM mepe-
KJanblBaTb 4acTH, HOO HMeEeTCs] TOJbKO OJHAa YacTh; OJHA-
KO BTOPO#i paspe3 OPOXORHT uepe3 13 oTAENBHHIX CJIOEB
(omuH n3 HEMX B ABa pasa ToJaule ocTajbHBIX). UToGH BHI-
NOJHUTE 3Ty paboTy, He TpebyeTcst KaKOH-TO CHeHuaibHOM
MHUJBL: BCE CJIOHM JIeKAT TOPH30HTAJbHO HA CTOJE W HpO-
NBHTAOTCH] K NMOJ0THY nuJbl. Ha puc. 160 mokasawo, kak
cjelyeT DePeK/JajblBaTh OTIMHJEHHBIE KYCKH BO BPEMSI BTO-
poro paspesa: HODbITAHTECh, He TJAAS Ha PHCYHOK, CaMH
PacroJIOKNUTh HYXKHEIM o0paszoM 3TH 13 cloes.

[TocsenoBaTesnbHble  NepeMElleHHst YacTel MOKA3aHH
3Jech B BHJe BePTHKAJbHOTO CTOJOMKA; paspe3 HaeT Bep-
THKAaJbHO, a NOMeYeHHag OYKBAMH rDaHb HCXOJHOTO Kyba,
KoTopas Ha puc. 160 cMoTpuT Ha Hac, Ha camoM aeje Gy-
JeT JekaTb Ha pachuujioYHom croje. Hampapasiomas cren-
Ka, BAOJb KOTOPOH GYyAyT NepeiBHIATHCS YACTH, PaCIONO-
JKHTCA cjeBa oT crojbuka. Ilo Mepe Toro kak gacTu otie-
JAsIoTCst (BepxHAA yacTh puc. 160), MBI HX MOAKJIaAbIBaeM
C IpYroro KoHua (HHXKHSS yYacTb puc. 160), HenpepHBHO
HajaBaMBasg CTONOMKOM Ha muay, Ha pucynke Bce MOMEHTH
NpeACTABJECHE OAHOBPEMEHHO, a cOOKY yKa3aHO, Ha KOToO-
POM uIare OCYILECTBJSETCH COOTBETCTBYIOHIEE pAaCHOJOKE-
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nue cioes. llects Mecr, riae HeHTpaJbHEIA 1-CaHTHMETPO-
BbIH KyOHK TOJIyyaeT CBOH HeoOXonuMble 6 paspes3os, nokae
3aHH B JIEBOH KOJIOHKE.

Lmaiuu, wa xomopsiz:

Y ueHmpesHozn Kyba X
DEpOsYETIER MU SPaHK
ABC no- .
MELAHITICS
1 pleraglitos DEE GHI
crpaba 1030830 1 NOMELLAKITILSF
#a cmadun 2

BC wa crmaduu 3
A HI wa crmaBuu 4
EHua crmaduu &

£lpzy ———s DGA o crnaduu B,

EHB, FIL :
CHUZY — —e  HE cmadu8
Laady ——

Lnepedy ——

DGA na cmetum §
EHE vt cmadun i
FILC yocmaduui?

Puc. 160.

57. PaccTosnne paBHo 12 cM. DkcmepT mpuures GH B
3aTpylHEHHE, OTHICKHBAs yYPAaBHEHHE KDHBOH H onpenesnds
nonoxenuss Toukd H ¢ noMowbio audQepeHnHanbHoro

A
/s

<0

C
Puc. 161,
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HCYHCJIEHHs; HO €CNIH MBI 3aMETHM, UYTO HaHBHICIIee MOJIO-
xenne Touka A (puc. 161) saHuMaeT B TOT MOMEHT, Koraa
anaronann, AC pacnosoxeHa BepTHKaJbHO, TO HaM OCTa-
HeTcsl TOJIBKO HAHTH paccTOsiHHe OT BepluwHHE D A0 rumnore-
Hy3bl TNpsIMOyroJbHoro Tpeyroibhnka ACD. Tumorenysa
AC paBHa 25 cM, u00 OTHOLIEHHE KATeTOB PaBHO 3:4, a
HOCKOJABKY pacctostnue DE otnocutest K AD, kak AB k AC,
MH HaXOZHM
152

DE 20
'1—5-=%‘, niag DE=‘TS————12.
58. Ha puc. 162,a nokasano, uto B HYXHO mepekpy-
THTb Ha MN0J-060pOTa NPOTHB YacOBOH CTPEJKH M 3arHyTh
BBepx. To xe camoe ciaenyer caenats ¢ A u C, a 3aTem

[ ——

Puc. 162,

CKJIEHUTb 3TH TPH KOHHA, YTo OyAeT Jerye OCYNIECTBHTH,
ecad MBI DpeABApUTENbHO cpexeM yrosaok C, ckaxeM, moj
yraom 60°. MoxXKHO 3aMETHTb, YTO y NOJYYCHHOH HOBepX-
HOCTH — IBe CTOPOHBI H OJMH Kpa#H, cOOTBETCTBYIOIHH Of<
HOMY Kpalo ABIPH; CJel0BaTeJbHO, Y Hallell NOBepXHO-
cth — ofiHa Aslpa, Ecam mb mepepexem moleie gBa Jyua
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H3 Tpex, TO B pe3y/bTaTe OCTaHeTCs OJHA YacTh, OTKyAa
caepyer, uro gucao Berru pasno 2. Ha puc. 162,6 wuso-
OpaeH OKOHYaTe/bHBI BHJ NMOBEPXHOCTH, KOTOPYIO MH IO
NOHATHLIM NPHYHHAM HA30BeM TOPOUOOM.

T'onososomxa 58a (npennasHaueHa AJist TONOJIOOB) CO-
CTOHT B TOM, YTOOBl BBIICHHTb, KaKHe XapaKTEPHCTHKH TO-
pOHZA OTJNHYAITCH OT COOTBETCTBYIOLIHX XapaKTePHCTHK
Topa.

Tososoromka 586 s3armouaercs B caefyioileMm. Ha
puc. 163 npexacraBjiena KapTa, AJs NPaBHJILHOH PacKpacKu
KOTOPOH, eclH HOMECTHTb 3Ty KapTy Ha Tope, Tpebyercs

Kpau omeudaemes wasnd u coeBUHFEMES © HUNCHUM

~ 1 | 2 LN

51 7 [ !

Odna usz wemesper Odna uz wempipez
wembepmed npoxkond yembepmen nnowiadu 1

Puc. 163.

ceMb Kpacok. Ona m3o6paxeHa Ha IJIOCKOCTH M HCKaxeHa
Tak, YTOOH ee MOXKHO OBLIO IOMECTHTb Ha JOPOXKKaX cajna
Xokycau (cM. rojosojoMky 53). Pacnosoxute Tenepn ee
Ha Topoufte. CoeqHHUTE BEDXHHH Kpalfl ¢ HHXHHM, a 3aTeM
ckjefiTe KOHIB oOpasoBaBulefics TpyO6ku. B pesynbrare
ofpasyeTcst ogHa AbIpa, KOTOpasl He BJIHSET Ha KapTy.

58a. Kpaii Topouna obpasyer ysen B ¢opMe TPHUJIHCT-
HHKa, KOTOPHI HENb3s1 pasMecTHTh Ha Tope. ['pymma romo-
Joru#i M, Topompa oriuuaercs OT AHAJOTHYHOH TPYHNH
TOpA.

586. Ecan MBl nomblTaeMcsl cpas3y peUIMTb 3anayy, TO
no6beMcst JIMIIb TOro, 4T0 y Hac pasfoanTes rososa. K pe-
LUIEHHI0 HYXKHO HOAKPanLHBaTbCi MCHOAROJL, M CHayaJja
clleAyeT HCKa3WTh TOPOM], HOJbL3YSCh JOPOKKaMH XOKycau
Kak npoBoAHHKOM. OCHOBHAA pasHHIIA MeXAY AOPOKKAMH
U TOPOHAOM COCTOHT B TOM, 4TO Y TOpPOHMJAA €CTb JBa coe-
/iNHeHHs, B KaXJIOM H3 KOTODHX <«BCTpPeYanTcsi» IO TPH
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a/eMeHTa, a Y JIOpOkKeK — OZHO COeJMHEHHe, I'le BCTpeya-
10TCs 4eThipe snemenra. Ha puc. 164 nsobpaxkena neGosb-
masi pedopManus TOPOHAA: MBI HepeMelllaeM HHKHION

T—
Puc. 164.

qacTb JIEBOH INeTNH a BBEpX W BAOJbL Kpas, KaK noKasaHO
CTpesqiKaMH, A0 TeX NOop, NOKa OHa He 3alMeT IMOJIOXKe-

37
30
¥ 2 ) S —J] 2
63 1 r—
-———;I [ — 3 \
I13] 7 })pmem je— 516
& L ——
7 b
a 5 |
Puc. 165.

HHe a’, OpHYeM HOBOE [OJNOXKEHHe METJIH H306DPaKeHo
nyHKTHPOM. Teneps MBl NOJyYHJIH HOBEPXHOCTb, NOAOGHYIO
nopoxkaM XOKyCaH, TOJBKO C MEPEKPYUYEHHHMH MNeT/sIMH,
Ho nocKoabpky neTsu nepekpydeHBl JBaXKAbl H, CJel0Bas
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TEJbHO, COXPAHAIOT CBOKW ABYCTOPOHHOCTb, MBI, pasMellas
KapTy, MoxeM Ipesefpeuyb 3THMH nepekpyumBaHusiMd. Ha
puc. 165, a n3o0pakeHO HOBOE COeJHHEHHE UYEeTHIpeX 3Je-
MEHTOB C KapTOH, pacnoJOKeHHOH HAa HeM, KaK Ha JOPOK-
kax Xokycad., Ha puc. 165,6 u 166,a nokasaHo, KakKuM

Puc. 166.

06pasoM pacTArHBAlOTCA HOJOCKH Ha Kaprte HO Mepe je-
¢popmanuy coeanneHnsa. Ha puc. 166,6 BH BuanTe, Kak
BHITJISIAUT KapTa Ha MOAMGBHIMPOBAHHOH MoAE€JH TOPOHAA,
rie BOCCTAHOBJIGHHl COCJHHEHHS M3 TpeX 5JeMeHTOB, pac-
HNOJOXKEHHBIX MOJA pAaBHHIMH yriaMd. A NepekpydYHBaeTcs
Ha noJ-o6opota, Ojarojaps 4eMy, KOTAa MBI COEIHHHM
C ¢ C' u B ¢ B, oud TOXe mNepekpyTaATcs Ha I0J-
o6opora.

59. PucyHOK HHKOTJa He HayHET INOBTOPATBCS B TOM
CMbIce, 4TO BCHO OeCKOHeYHyl0 TabJHIy Heab3s pPasbuTDL
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Ha KBaJgpaThl HEKOTOPOro KOHEYHOro pasMepa, y KamAOro
M3 KOTOPHIX PHCYHOK Gl OH OAMHAKOB. TpeyroibHUKH, CO-
CTaBJIeHHBlE U3 €lHHMI, HIYT BAOJL AuaroHadu (puc. 167),
Kax/Julfi pas yBeJqHuHBasch MOYTH BJIBOE [HX OCHOBaHHS Ha
eNHHUNY MeHblie I[OCJEeNOBATENbHEIX CTeNeHell ABORKHI
(1), 8,7, 15, 31, ... u . n.]. [pyras ocobeHHocts, Ha KO-
TOPYI0 UYHMTaTeNI0 cJjefayeT OOpaTHTh BHHMAaHHe, COCTOUT
1234567829101 121314151617..{
)
00 000,000

1 (1).0 0 g¢0 0/0...
2 ovgA01 010701 0
3 00 001 1(00Q 110
4 0 o1 1 1o 1110
5 00 J11j00 1110
6 01 1J 1{0 1 1111)0
7 00 11 gjoo A 1111000
8 oAd 1111 1o 11111100
9 000Q0 oA 1111110
10 01 940 1TRJ 11117190
11 090 0 RN
12 g oA 111111110
13 00 111111113171/
14 01 111111111171/
15 00 1111111111737/
16 1113111111110
7 ooooooooooooooooyD‘
Prc. 167.

B TOM, 9T0 BeCb DHCYHOK CHMMETPHYEH OTHOCHTEJbLHO JHa+
ronann DD’. Hmenno Gaaromapsi 3ToH CHMMETPHH BeCh
PHCYHOK HeJb3s Da30WTh Ha IOBTOPSIIOLIHECH KBaJApPAaTHI.

Ion cTpokoii Mbl NOHMMAaeM TOPH30HTaJBLHOE PacnoJio-
JKeHHe CHMBOJIOB, a HOJA cTOJGHOM — HX BEPTHKAJbHOE pac-
noJjoxenne; cumMBoJa (5, 3) 03HaAYaeT JIeMEHT, CTOSIIHH Ha
nepeceyeHuy TpeThedl CTPOKH M NATOro crojbuna (OaTHi
2JICMEHT TPeThel CTPOoKH). JlomycTHM, YTO 3aNOJHHJH Iep-
Bhie geTbipe CTpoKM H cTosbua. Kopma Mbl mpojonkum 3a<
NOJIHEHHE NMATOH CTPOKH, TO 3aMETHM, YTO ee NepBHeE UeThl-
pe 3JIeMEeHTa — BCE HYJH, H TO K€ BEPHO OTHOCHTEJBHO
nsroro crosabua. B cusy cuMMerpnu aneMentoMm (5, 5) oxka-
Kercd 1, ¥ IO AHAJIOTHYHON NpPHYHHE, €CJH MBI BO3bMEM
npaBblii HHXHHA yroJ JOOOro H3 HOCJAENOBATENBHEIX Tpe-
yronpHakos Ha DD’, ga cieayiolleM MecTe B CJACAYOLIEH
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ctpoke 6yner o6GasarennHo croaTs 1. Takum o6pasom, Bea
puaronaje DD’ cOCTONT U3 eJlWHHI, M INOSTOMY neppas
CTPOKA MM cTOJIOel (CILIOLIL COCTOAILHE H3 HyJef) HH-
KOTJla He CMOTYT IOBTOPHTHCS.

T'onosoromka 59a cOCTOHT B TOM, UTOGH BHISICHHTS,
MOYKHO JIH NOJYYHTh NOBTOPAIOIHHCA DPHCYHOK, eClH MBI
BhifepeM APYTYIO NePBYIO CTPOKY !,

592, (Ha nmpuBeleHHBIX HHXKe PHCYHKaX, ecJd .Mb BHI-
YHC/IsieM NOBTOPSAIONIHECS MOCAeA0BaATENBHOCTH B 06paTHOM
NOopsilKe, eAMHHIA BHAaYaje AOMycKaercs.)

He#cTBys Hayraj, ecid HaM NOBE3eT, MH MO}KEM OOHa-
PYXHTb, 4TO CTPOKA M CTOJGElL, COCTaBJEHHBE U3 €AHHHL,

1234567
D

1 10 0|1 0 O[1...
2 0100 1 0o
3 00 {0 O 1|0
4 TO O[O0 0[1
5 0100]\00
é 00 1/0 0110
7 Too[1ool,

D

Puc. 168.

8a Kax/J0# M3 KOTOPHIX CJaeayeT MO ABA HYJs, NPHBOAAT K
OecKOHEYHO MNOBTOPAIOIIEMYCsl pacnosoxenuio (puc. 168),
COCTABJICHHOMY H3 OJMHAKOBHX KBaApaTOB pasMepoM
3X 3. Ecam MH 3ax0oTiM NpOaHAJH3HPOBATb, HO KAKON
IpHYHHE COJIOUIHHE HYJH B NepBOil CTPOKe H cTOJOIE IO-
PO/ HENOBTOPSIOIMACS, HO PACIIHPSIOMIMACT PHCYHOK,
TO HaM NPHACTCA OCTAHOBHTBLCS, Nabbl o6ayMaTs, mOYemy
odunaxogoe (XOTS ¥ HPOH3BOJBLHOE) PACHOJOKEHHE CHM-
BOJIOB KaK B HEPBOH CTPOKE, TaK H B NEPBOM CTOJOLE MPH-
BOAHT K CHMMETDHH OTHOCHTEJbHO AWaroHaan DD’,

Ha puc. 169,a Mbn o6o3Hayniu 6ykBoii X sjeMeHTH
(2, 1) u (1, 2): B cHIy HaUIErO NpaBHJA 3TH JIEMEHTH CO-
BNANAKT, TaK 4YTO, KAKHMH OB OHH HHM OHJIH, 3JIeMeHT
(2,2) Bcerna ecte 1. TouHO TaK Ke, MOCKOJNBKY 3JEMEHTH
(3,1) u (1,3) onuHAaKOBH, OHH OAHOBPEMEHHO GYyAyT C€O-
FJIaCOBEIBATLCH  MJIH HE COIJIaCOBHIBATBCH C  3JEMEHTOM

! Hckaouas TpuBHAMbHEE cyyadl CIIOMHBIX €IHHHLL
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(2,2), c koropeM Mul ux cpaBuuBaeM. CJenoBaTeJLHO,
aneMenThl (3,2) u (2,3) coBnanaior, a saeMent (3,3) pa-
BeH 1. Tak Gyner mpononxaTbcs W Aasblie, B pe3yJbrarte
Yero n-s CTpOKa OKaxerTcs Takoi ke, KaK H n-H cronbern,
a Ha Mecre HX mepeceyenus (Ha AuaroHanau DD’) Bcerna

123 1234
D D
1 X X T ()0 o1
N\
2 X1 X 2 o‘l\oo
3 X XM 3.00M.0
D’ 4 100V
a ﬁ D
Prc. 169.

6yner crosath 1. B cayyae, npuBeseHHOM Ha pHc. 168, mpH-
cytcteue ennuun B (4,1) u (1,4) npenorBpaumaer o6paso-
Banue Tpex | B uyeTBepTOH CTPOKE H uyeTBepTOM croalbLe
(puc. 169, 6), 1 BMecTO 3TOro MBI HOJy4YyaeM TOUHOE FOBTO-
peHue NepBoil CTPOKH H NepBoOro crogabua.

PaccmoTpuM TpeyroibHHK, COCTOSINHME H3 €AUHHI, OCHO-
BaHHE KOTOPOTO DAaCIOJNOKEHO Ha cTpoke 8 TalJauuH, NpH-
BeleHHON B peurennu 3anaun 59. Ha puc. 170 n3obpaxena

1234
D\

ONO O A WN -

Puc. 170.

ero yacTh, OoTpe3aeMasi CTpoko#i 7 u croabmom 7. Ha wmc-
XOJHOM pHUCYHKe cjeayomuii 0 E/ﬁepBOM €TOJI01E TPHBO~
JUT K HUXHEMY DALY eLHHHI], KOTOPBIH 3aTeM CMEHSIeTCst
PAZOM U3 HyJeH us-3a ciedyroujezo HYyas, cTodulez0 8 nep-

80M CTO/Z6L{€. Mp Teepb IOCTaBHM BMECTO 3JieMeHTa

(1,8) enunnny; B pesyJjbTate HeuslexkHasi 1 Ha Amarosa-
au DD’ GyjzeT COOTBeTCTBOBATb eAHHHIE, KOTOPYIO Mbl
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BCTaBWJH B HAlIM M3MEHGHHBIE IIOCTELOBATeJLHOCTH,— MH
RosxHbl OblIM MOCTaBHTL | ®m Ha mecto (8,1) — i HOBHE
crpoka 8 u cronben 8 OKamyTCAd TOYHLIMH TNOBTOPEHHSIMH
crpoku 1 u cronbma 1. B peaynbTate Bech PHCYHOK OKa-
XeTcsd COCTaBJEHHBIM M3 OeCKOHeYHO [OBTOPSIONIHXCS
KBafpaToB pasmepoM 7 X 7. ToT ke caMblii MaHeBp MOX-
HO OblI0 OBl TpojenaTh B Ha OCHOBe JIOGOTO APYTOro Tpes
YTOJIbHHKA, PACHOJiOXeHHOro Ha DD’; B pesynbTaTe NOBTO=
psllolHAcs KBaApaT oOkasaica O NpocTo GoJbile pasmes
pom. OTciofa Mbl BHIBOAMM, 9TO JMO6as HCXOAHAS NOCIELO<
BaTe/NbHOCTh, COCTABJECHHAA H3 eAWHHI, 34 KamkJOH M3 KO«
TOpoi ciaeayer 2"— 2 HyJs, NPHBOAAT K IMOTBOPAIOLIAMCH
KBagparam,

B conos0r0mKe 596 TpebyeTcs BHACHMTh, KaKue ApyrHe
fIOBTOPSIIOLIKECT DHCYHKH, KOTOphle OLl HE COOTBETCTBOBA«
JiH, OfHaKo, popmyne (27 — 2), MOXHO GLJIO 6Ll MONYYHTH
TaKHM MeTOJOM.

596. Kpome mocnenoBarensHoCTefi, COCTaBJEHHLIX MO
yKa3aHHOH ¢QopMyJie, Kaxaas IOCJEL0BATENbHOCTb, 06pPa«
80BaHHAA C NOMOIIBIO YacTd CTPOKH (MJIH cTOJIbIA), pPaclos
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JIOXKEHHOH BHYTPH NOBTODAIOMIErocs KBajpaTa, NpuUBeneT K
TOMY K€ CaMOMy IOBTOPSIOIIEMYC PHCYHKY, IPH YCJIOBHH
4TO MH HagHeM ero Ha auaroHaau DD’. Hanpuwmep,
puc. 171 nosropser puc. 170. Ecaa Mbl BO3bMeMm CTpOKy 2
M HauHeM ¢ 1, pacrosoxenHoi B OyHKTE (2, 2), TO NOJAy4YHM
moBTOpAIOILYyIOCH TlocjaenoBaTenbHocts 1010100 ..., KoTOpas
BMecTe C TAKHM 3Ke CTOJNGIOM NpHBeNeT, OYeBHAHO, K TOMY
JKe caMOMy HOBTOPSAOIIEMYCS PacHoJIOXKEHHIO, OT KOTOPOTo
OPOCTO «OTPe3aHbl» NepBad CTPOKa M MepBLIH croaben.
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~ To xe caMoe TMpOH30HAET U C APYrHMH NATHIO MOCHeRO-
BaTeJbHOCTSMH, PAcHOJOMEHHBIMH BHYTPH [NaHHOrO KBaj-
para. Hanpumep, eciin Mbl Bo3bMéM CTpPOKy 6 W HauHeMm ¢
duaronann DD’, To npuaeM K HoTBopsiouwefics nocienoBa-
TensHocTH 1101011 ...

B ciaenymwolieM, GoJblieM TPeYroJbHHKE, OCHOBaHHE KO-
TOPOro PACHoJIOXKeHO Ha 15 cTpoke (H3MEHEHHOH aHAJOrHy-
HHM 06pa3oM, AalH NOJYYHJIOCH HOBTOPEHHE), MH MOKEM
B3ATb Jpyroe, GoJiblllee MHOXKECTBO BHYTPEHHHX MNOCJEL0-
BaTeJbHOCTEH # T. X. 00 6ECKOHEUHOCTY.

Mb He cofupaeMcsl 3aHHMAaTbCS 34€Ch ACHMMETDHUYHHI-
MH pACIOJOMKEHHSIMM: YHTaTeJb MOXKET CaMOCTOATEJBHO
HO3KCIEPHMEHTHPOBATh C HIMH —OHM YXAacHO pasjpaxa-
or. HanpuMep, eciy Mbl COCTaBHM NEPBYIO CTPOKY H3 IO-
BTOpeHHil rpynnsl cuMmBojoB 10 (101010 ..), a nepBeIfi
croaben; cocTaBuM H3 nosTopenn#i 100 (100100100...), 10
PHCYHOK CTaHET aCHMMETPHUHLIM YK€ B IEPBBIX TPeX KBaa-
parax pasmepom 3X 3. (IIpedocrepedcenue: Bcero JHLIb
00ra omnbKa 6e3HANAEIKHO HCIOPTHT BeCk PHCYHOK.)

Torosonomra 598: e€Ciin MbI HAa30BEM METOJA, KOTOPHIM
37ech MOJb30BAJIHCh, «AE€AYKTHBHBIM», TO YTO MOIKHO CHe-
JlaTb «HHAYKTHBHBIM®» MeTOA0M? B 4acTHOCTH, YTO MOXKHO
y3HATh O DACHOJIOKeHHH, NPHBEJEHHOM B DELICHHH TOJO-
BOJIOMKH D9, ¢ nomoujord undyxyiu?

598. «<MHAYKTHBHO» B HalleM cJydYae O3HaYaer <«JBH-
ragcb B 0OpaTHOM HaNpaBJIGHHH»; CJENOBATENbLHO, Halle
NpaBWJO CTAHOBHTCS TaKHM: 3JIEMEHT, pPacHOJOXKEeHHbIH
Han 1, coBmajaer ¢ 3JeMEHTOM, PACHOJOXKEHHBIM CJeBa OT
1, a snement Hazg 0 oTAHYEH OT 3JI€MEHTa, PACIOJOKEHHOr O
caeBa ot 0. Corjachwo 3ToMy NpaBHJy, CTPOKa H3 HyJel
NPHBOJIUT K PAcCHOJOXKEHHOH Hal HEH CTPOKe H3 €IMHHIL
HO €cJH Mbl XOTHM HDPOAOJKETL OJHHMH HYJSIMH OEDPBYIO
CTPOKY M HepBHIil CcTOJN0EN COOTBETCTBEHHO Ha3ajl H BBEpX,
TO MBI BHIHY#kJAEHH nomecTHTh 1| B mojoxkerue (1,1)—
WHaue Huyero He moayumrtca. Ha puc. 172 mokasamo, 4ro
NPOHCXOAMT, KOrjJa MH IpPOAOJIZKAeM TNePBHA cToaben
BBepPX NpH YCJIOBHH, yTo B mnojoxenun (1,1) wnaxonmt-
cs1 0,— cJjieBa o6pasyercsl cnJoLIHOH OJIOK, COCTaBJIEHHBIH H3
ONHMX E€IMHHI, H Mbl He MOXEeM INPOJOJIXHTL BJIEBO HYJS-
MHu nmepByio cTpoky. Ha puc. 173 Ml BHAMM, 4TO NOJYYHTCH
NpH NPAaBHJIBHOM PacCHOJIOXKEHHH 3JIEMEHTOB! fCHO, 4TO B
(—1)-cTpoke, HauuHas ¢ saeMenTa (3, —1), HAyT cromu-
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Wble eauHunn. 3ateM B (—2)- cTpoke, wa oxmH Imar
BIpaBO, HauHHaeTcs ellle OAHa OeckoHeyHast mnociefoBa-
TeJBHOCTb eAMHHIL. MBI BHAMM, 4TO 3JeCh HAUuHHAETCS Gec-
KOHEYHHIH TPeyroJbHHK, COCTABJEHHBIH U3 elmHun. To e

3-2-1123

Puc. 172,

camMoe NMPOMCXOJHT K B JIeBOM HHXKHeM KBajipate. BcTaB Ha
HOBOJIBHO HeoOBIYHYI0 TOYKY 3PEHHS, MBI MOXKEM IIpeiCTa-
BUTL cefe, 4To JeBHIi BepXHHH KBaapaT — 5TO0 HHKHHI
NpaBbIfi YIoJi TOrO NpPEAEeNbHOrO (OTBEYAIONIEro cTpeM.ie-
HHIO K GECKOHEYHOCTH), TPEYrOJIbHHKA, K KOTOPOMY CTPeMH-

S654-32-112345678
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-1 111111100 1111 1.,
§ 0.00000/10000O00 O...
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3 0110 00110011
4 111 1011101711711
5 6o 1100001111
6 1071111101011 1T11
DP
Puc. 173,

JIMCh TPEYTOJIBHHKH, COCTABJIEHHHIE H3 eIHHHI M Paclosos
KEHHbE BJOJb JHATOHAIHM HA HALIEM HCXONHOM pHC. 167,
~ Curenywomuii BONpoC COCTABJISET COAEPKAHHE 204080
aomky 592. CHavana cuenaeM HaMeK (aJs yuTaTesel, Me-
Hee MCKYLIEHHBIX B MaTeMaTHKE): €CJH HpOLOJIKHTD
puc. 167 1o GeCKOHEYHOCTH, TO KaKyI0 AOJIO OT BCEX 3Ji€-
MEHTOB COCTaBAT €NMHHUBI? Mbl MOXeM pacCMOTpeTh Io-
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Z
.

CJIeI0BATEJbHOCTh KBaJpatToOB: B NEepBOM KBajpare pasme-
pom 2X2 u3 4 sneMeHTOB 2 COCTaBJAIOT EAMHHIB; B
kKBajpare pasmepoM 4 X 4 u3 16 sneMeHTOB 8 COCTaBJIAIOT
CAWHHUB; 3aTeM H3 64 3jeMeHTOB 38 COCTaBJIAIOT €/HHH-
usl; najnee u3 256—176 u 1. 1. Takass moc/jaen0BaTelbHOCTh
BLITVISIAHT JOBOJBHO OTTAJKHBAIONIEH,. IO3TOMY He yaactcs
J¥d HaM OnpeesHuTh Ha Haulell reoMeTpHUeCKOH MOJEJNH,
Kagyl 4acTb Bcell naouyadu 3aHUMAIOT elMHHIH?

59r. Equnuunt saupmanr 100 % Bcell miomanu. Mul
npede6peskeM HAa MHUHYTKY HOCHEXOBATEJBHOCTBIO H HapH-
cyeM uepTe:k TAKHM, KaK eciu Gkl Mbi ero yBHIEJH, B3TJdA-
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Puc. 174.

HYB B TE€JECKON He C TOH CTOPOHH, K OyieM paccMaTpuBath
6eckoneuynocTs kak fait accompli!. Ha puc. 174,a A —
5T0 npelelbHHH TpeyroibHHK B OECKOHEYHOCTH, B —
<IPEABAYIIHHA» TPEYroJbHAK H T. A., H MBI NpeAcTaBuM
cefe, UTO HAll PHCYHOK 3amoJiHseTcss B o6paTHOM NOpAn-
Ke 1o CPaBHEHHIO C TeM, KaK MBI 3TO AEJajiu paHblie, TO
ecrb HAdA, TaK cKaszaTh, 0T HaunOoJbHIero OecKOHEYHOro
TPEyroJibHAKa KO BCe MCHBIIHM JeyroanHKaM (MBI 1O-
KasaJn Ha DHCYHKe, KaK Bce OoJjibille U GOJbIIe TPEYroJb-
HUKOB 3aNOJIHAeT JeBulit BepxHuil yroa). Ha puc. 174,6 no-
KasaHa reoMeTpHYecKas aHaJOrHs JAHHOH CHTYaUHH, HO

! Kak HeyTo 3ameplueHHoe (¢pp.),
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NIOMmanAy YABOEHH W OGJACTH CHeNaHB KBaApaTHHIMH: A
LOKa3aHO He NOJNHOCTBIO CIPaBa H COOTBETCTBYeT GOJBLIO=
My TpeyrosibHHKY A ua puc. 174,a; B Ha puc. 174,6 co<
CTaBJIsieT Mo pasMepaM /4 A u T. 1. MOXKHO 3aMeTHTb, yTO
liocnenoBaTe/IbHbBEe KBaApaTH (B JaHHOM cAyYae HaM He
[y?KHO MMH BCEMH 3alOJHATH A) COOTBETCTBYIOT CJERYIO<
HleMy NpaBuJly HpPONOPIHOHAJBHOCTH: 3 miomiaan D Ha
puc. 174,6 nponopuuoHa’seusl 9 miomansM D Ha
puc. 174, a.

He rtpefyerca caumkom Gosblioli MaTeMaTuyeckol -
LPOHWLATEILHOCTH, Aalbl NMOHATB, YTO cymMma psga 1 4
+Ye+s+Ys+ .. paBua 2, ecim Mu NpeaCTaBuM;
ce6e, 9TO MBI OTOLIH Ha JBa [Iara oT CTeHHI, 3aTeM CleJ/a-
AU Irar o0paTHO K CTeHe, 3aTeM — MOJIIara OT CTEHH
H T. 1. (BCe BPeMs NpPOXOAs INOJOBHHY NPeIBIIYILEro pac~’
CTOSIHUS) GOecKoHeyHOe YHCJAO pa3s. SICHO, YTO NoNOGHLIE
«aXWJINeCoB» Hpoumecc! mpHBeAeT HAc B TOYKy, Ha-
XOAAILYIOCS HA PACCTOAHMH ABYX WIArOB OT CTeHH. MOXHO
3aMETHTb, 4TO 5TO K€ IPHMEHHMO H K HaueMy Ipos|
eccy, npu KOTODOM MNOCTOSHHO yMeHbIIAIONIHECS KBagpa<
TH  (puc. 174,6) cTpeMsTcs 3aNONHHTL HpeAeibl  CO-
AepxkallpX HX KBaApaTOB, OTMEYEHHBIX NYHKTHPOM,—
X, Y, 2 1 T. 1. B GeCKOHEYHOCTH BCe NPOCTPAHCTBO Gyxew
3aNOJHEHO KBaJApaTaMH, OTMEYEHHHIMH GyKBaMH, H, CJel0-
BaTeJbHO, BCA mJouwaab Ha puc. 174,a Gyner sanosnena
TPeYroJbHHKAMH, COCTOSIHMHA U3 eHHHUIL

XoTs u BEpHO, 9TO HYJEH B Halleli Tab/HIe GECKOHEYHO
MHOrO, OTHOIIEHHE OOLIEro YHC/Ia eJHHHL, K O6IieMy qHCaY,
HyJefi, BLIDAXKEHHO® B TEPMHHAX ILIOWIAAeH, TaKOBO xe,
KaK OTHOLICHHE IJOIIAAH BHYTPEHHOCTH KBajpaTa K [MJO-
Ilajy €ro CTOpOH: BCS IVIOWIAAB 3aHSTAa BHYTPEHHOCTDHIO
kBaapata. Ecau kro-ubymn Gosee HUCKYIIEHHHHA B Mare-
MaTHKE CTaHeT NPHAMPATBCH K 3TOMY DPACCYXKACHHIO, Ha«
TIOMHHTE €My roJI0OBOJIOMKY 20, a ec/iH OH M TOra He ycro-
KOWTCH, YNOMSIHHTE BCKOJIB3b O KAaHTOPOBBIX MHOKECTBAX
H yNaJIuTeCh ¢ JOCTOMHCTBOM.

60. Hu onna u3 coep ne yiiger BHEpE.
JleACTBHTENBHO, MOCKONLKY CKOJbKeHHe MeXAYy Halln-
MH cdepaMu OTCYTCTBYeT, Mhl MOXKeM NpEeACTABHTL cebe

! ABTOD HaMeKaeT 3Zechb HA H3BECTHBIf napagokC 3eHOHA: JOTOHHUT
aH Axunnec wepenaxy? — Hpus. nepes.
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auct 6yMard s (puc. 175), KOTOpBHIA PACHONOKEH MeXNY,
HHMH H JBHXercd BJeBo. Korpa s mepe/BHraeTcss Ha X CM,
LEHTP @ HHIKHero mapa nepejiBdraercst Ha !/y X B TOM xe
HaNpaBJieHHH. DTO K€ 3aMeyaHHe cIpaBejJiuBO H AJd IeHT-
pa b Bepxmero mapa; TakaM o6pas3oM, TOUKH @ M b ocTa-

Puc, 175.

J0TCS BCe BPEMst Ha OJHOH BEPTHKAJIH HE3aBHCHMO OT Ha-
IpaBJieHnsi, B KOTOPOM HepeMenanTcs chepol.

61. Haubosaee O6JH3KHM K HCTHHE OKa3zaJicsd uyaak.
O6beM nuannipa paseH nR?%h, rae R — paauyc OCHOBA-
Husl, a h — BBicoTa. EC/iH MBI IpHMEM pafnyC R ocHOBaHus

Bode
- h=2pr
1 l
Puc. 176.

3a 1, To oObeM waACTH LHJIHHAD, PACNOJOXEHHOH moX Bo-
go#l, okaxercsi paBHbBIM nh. OGo3nayum Tenepb panHyc
safina yepes r, TOrAa, MOCKOJAbKY AWAMETp siina paBseH f,
06beM <«IJOJBOAHONY® YaCcTH LWJIHHAPA BHpPasHTCA Kak 2mr
(puc. 176). O6mem mapa pased */anr, CuenoBatesbuo,
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o6beM Boan V pasen 2n7==4/;nr% Uro6m Hafitm 3mave-
HHe 7, IPH KOTOPOM 3TOT OOBEM MAaKCHMAaJeH, HAM NpH-
uoch Obl BOCIONB30BATHCA AM(QepeHnHanbHEM Houucse-
HHEM; OIHAKO BONpPOC-TQ COCTOSAJ B TOM, KTO H3 MpHATeJNeH
Obll Onnxe K ucThHe, Pasnennm o6e gacTu paBeHcTBa Ha
2n: .

?—f——r '

Orciona BHAHO, YTO AJsl ONPe/EJNeHHA HYKHON BesJHYH-
HH r HaMm He TpebyeTcsl 3HaTh Beauuuuy g. ClegoBaTesb-
HO, OTBET He 3aBHCHT OT 7, U OoJiee TOUHBLIH OTBET AaJ TOT
H3 npuATencH, y Koroporo Opia Goslee TOuHas JHHeHKa,
HOCKOJIbKY €ro H3MepeHHsl KaCTPIOJH GHJH TOYHee, HHLIMH
CJIOBaMH, Hall 4ynaK.

62. 1. Ecain mbl pasBepHem GOKOBYIO HOBEPXHOCTb KOHy-
ca Ha MJOCKOCTb, TO HCKOMAas KPHBAs COBMAAET C MOJy-
OKDYIKHOCTbIO pajgnyca 1, nocrpoeHHo#l Ha oTpeske PA kak
Ha AuaMeTpe.

p /g A

Puc, 177.

Ilockonbky JguaMeTp OCHOBAHHS KOHyca paBeH 1, a
PA = 2= pnune obpasymouedi KOHyca, MePHUMETP OCHOBA-
HUSl = Ju — OJIHOH YeTBePTH AJIHHLI OKDYXKHOCTH paamyca 2.
CrenoBaTenbHO, pasBepTKa HAIIero KOHyca HpefcTaBJser
coboli yeTBepTH Kpyra.

Ha puc. 177, a Touka P” coBnager ¢ P mocse Toro, Kax
MBl CBEpHEM KOHyc, a Touka C —3TO LEeHTD noJykpyra
PIA. Tlonyokpyxuocts PIA ynosnetBopseT Bcem TpeGOBa-
HHsIM, HOO OHa Kacaercs ocHoBauust P”P’P B Touke P, ka-
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eaercst o6pasywoumeir P”A B Touke A u nepecekaercst ¢ 06+«
pasymowet P’A B Touke I, rie oHa AeJHTCA NONOJNAM, NpH+
Y2M NepeceyeHHe MNPOHCXOAMT IoA yraoM B 45°, Tak Kag
UC nepnenpuxynspuo PA, u, smaumt, P’A— GHccekrpuca
yraa £ P7AP.

HTo0B caenaTh HYXHYIO MOJENb, Jy4lle NOCTPOHTb MO
aykpyr c guamerpom PA BHe pasBepTku (puc. 177,6) H
BHpPE3aTh BCIO GHIypy 1EJHKOM H3 OQHOTO Kycka OyMaru.
'Korna BH, CBepHYB NpPeNBapHTENbHO KOHYC, MpHKMeTe K
HeMy Topuamuil c60KY MOJYKDYr, Kpa#i moJykpyra Kak pas
M Opoiiaer Mo HCKOMOH KDHBOI.

P’ 2 A

Puc. 178.

II. Uro xacaercsa oTBeTa Ha BTODOH BONPOC, TO OTHOIIE-
Hue HamOoJsbliero NONEPEYHOro pasMepa Hailefi Momesad K
ee HanMeHbIIeMy pa3Mmepy ! paBHo @.

Orpesok P”Q O6yiaer HauGONbUINM, €CJH OH IpOHAET
gepes Toyky C, uentp moaykpyra AQP (puc. 178), a orpe-
80Kk AP —3T0 HaMMeHbUIHH TomepeyHBIH pasMep Hael
MOJEJTH.

o=,
x?=2241, s3naunt, x=4/5;
P'Q=+/5 +1, AP=2Y;
P7Q 45 +1
a 3 ¢

! Ynu, KaK roBOPST MaTeMATHKH, OTHOLNEHHE AMAMETpa Hallefi Mo-
Jeln X ee IOHDHHe, rae NOX OuameTpoMm, COOTBETCTBEHHO Wiipunoll, no-
HHMaeTCcs TOJIKHHA CaMOJ LIHPOKOH, COOTBETCTBEHHO CaMOH Y3KOil, Ho-

OCH, B KOTOPYIO MOXHO «3aCyHyTb» MOAE/]b TaK, YTOGH OHA CONPHKa=
Canach ¢ 0GOHMH KpasiMH noJocsl, — I[1pum, ped,

170

63. Bricota A =2 dyram.

Ha puc. 179 BepTukanpHble NpsiMble | OrpaHHYHBAIOD
TOT XKOPHAOP» IHPHHOH 2 QyTa, B KOTOPOM MEl TOJBKG H
mMoXeM neficTBoBaTh. KpacHbilt KBaapaT R momemen ans
yRoGerBa c6oky. ITockonbky R Bo Besikom cayyae KBazpar,
TO er0 CBOGOAHHMA YroJ JOJIKEeH pacrnojaraThcsl Ha npsaMoi,

1 L

45

w
Puc. 179,

nposenenHol mox yriom B 45° kK ocuoBawmo. [Lromans
NpaBoOro HPSMOYTOJBHHKA -C BbICOTOH A W INHPHHOE w pas-
Ha cyMMapHOH njollafu GesHX nojoc. MsMenum macmTab
Tak, yTo6H 6bi10 W == 2,

Ecmu h=w =1, T0 niomans GejgHx moJoc paBHa 1.
Ecin h 1 w pasmstes Mexay cobofi Ha BEJHYHHY 21, TO
HCKOMas npomans = (1 +n)-(1—n) =1-—-n2, uro
menbwe 1. CienoBaTenbHo, 3Ta IJIOMWAAL OyAeT MaKCH-
MaJbHOH, KOTAa A craHeT paBHOH 2 dyTam B HCXOLHOM
MacumTabe.

64. 1. IMonyuntca nnockwuii monslt kKBagpat (2 CTOPOHH,
2 Kpas, HH OQHOro mepekpyunBanus). UeTHpe yria B TOuke
camonepeceyeHHsl HCXOAHOH NYHKTHPHOH JIMHHM LDEBpaTAT-
Cs mocje paspe3anust B ueTbipe yrjia KsaapaTa, a nepe-
KPYyHBaHHsA, TaK CKasaTh, «CaMOPAaCKpyTsTCA», HO, AJs
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TOro 4TOGH 3TO MOHSTH, NOTPeBYETCs, BEPOSTHO, HAP SCHO?
BHUIACHHA.

I1. Ykasanuoe nepeMelnenHe HHKOUM 00pasoM He No<
BIHSeT Ha pesyssTaT. Kax OB JaJieko Mbl HU NepelBHHY«
JIH 4acTb y, JJIMHA KaXKJOro W3 MOJyYeHHBIX B HTOre Kpaes
OcTaHeTCS HEeH3MEHHOH H cnocol, ¢ MOMOIILI0 KOTOPOro BCe
YacTH COEAMHEHH! APYT C APYTOM, TaKikKe He H3MEHHTCH.

65. CayxaHka ckaszana:

— Ilocmorpure-xa! Bb ocTaBHIM YacTb KpolleK B Ce«
peaunel

Heno B ToMm, 4TO ABOpELKHi He AOTAHYJCA A0 yyacTKa
X, nonoBuHa KoToporo uaobpaxena xa puc. 180. On He no-
&rTaJ A0 HyHKTHDHOH NIpPsIMOH HOTOMY, 4YTO, ABHrasicb BAOJb

B 4 4 A
m » I
,‘
2 / 3 Augnoziio (r=2)
»
[
Puc. 180,

cTopoHsl AB, cmeran KpPOLIKH He NepHeHAuKyaspHo AB,
KaK eMy ciaefoBaso OH chejaTh, a B HampaBjeHud K C
(oTMeueHO CcTpesJKaMH) Ha NOCTOSIHHOe paccTosiHHe r. Tak
YTO CAyXaHKe NMPHLLIOCH BBITHPATh MOCJe Hero ydacrok X,

66, $I wawmes OynuJIBHHK, KOTOPHIH Oblj MOCTaBJIeH Ha
6 yacos, B TO BpeMsI KaK Mbl BCErJa CTABHJH ero Ha 7 ya-
coB. (Jeso TPOHCXONHJIO OCeHbI0.) 3Ha4yuT, GYLHJIBHHK
OBIJ MepeBeieH Ha yac Hasam.

67. Tlonyuatcs nBe meTau, He CUENJEHHEE APYr C ApYy-
roM, IpaYeM OJlHA M3 HHX, R, OKaxkeTcsl 3aKpy4yeHHO BIpa«
Bo (puc. 181, a), a apyras, L,— Bueso,
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Heno B TOM, uTOo cpenats HecaMonepeceKaIycs
HETII0 MOXHO ABYyMsl cmoco6aMd: JHGO 3aKPyYyHBasi HOJO-
CKy BUPaBoO, nn6o 3akpyuwBas ee BiaeBo. (OOe neram, R u
L, He MeHsoT cBoero BAla, ecAH MH MepeBepHeM HuX
«BBEPX HOTAMH» HJH HOCMOTDHM Ha HHX C obpaTHo#l cro-

g
Puc. 181.

ponnl.) UrtoOu pasobparbcsd B pasinuum 3Tux neresb, pac-
CMOTDHM HX Kpad.

Ecnu Mbl paspexem /06yi0 U3 nmeTenb BROJH 10 HEHTPY
H npeictaBuM cebe, 9To OcTaBHIHecs NMOJIOBHHKH HACTOJBKO
CYXKeHBl, 4TO HANOMHHAIOT He IOBEPXHOCTH, A JHHHH, TO
Opd 3TOM MH NOJNYYUM KOHQUTrypaumu, H3006paxKeHHbe Ha
puc. 181, 6. Brl BHAHTE, UTO QHIYDPH, HAOMHHAIONIHE BOCD-
MEpKH, 3aKpy4YeHH B ONHY CTODOHY H, KpDOMeE TOTrO, ClenJe-
HbI Zpyr ¢ apyrom Ha yuactke X. Ecim xe Mu mpogenaem
AHAJIOTHIHYIO NPOUEAYPY C meTsiell, 3aJaHHOi B YCJOBHH,
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KOTOpad HponymeHa depe3 paspes, TO B Pe3yabTaTe NONY
JaTcs JABe HecuelJieHHble BOCBMEPKH, 3aKPyYE€HHBIE B pas3«
Hble cTOpoHH (puc. 181,6). 3ameruM, uTo QUIrypH R H L
noJjiyyamTcss APYr M3 Jpyra 3epkajbHBIM OTpaxKeHHEM.

68. durypa A okaxercsi mepekpydyeHHOH Ha 4 NOJ-060-
poTa H He MMeIOWEH HH OAHOrO yajia;, y (urypbl B Oyler
8 moJs-o6opotoe u 1 ysen. UroGu yOeniHTbCS B 3TOM, BHOBb

A
B
Lrneoxa
YropaieHa
]
¥ 35;,0/(11//1711173 ompaweHuE A
(( )
" /
¥

Koau smema = = &
Meouyca

a H3en B qopme  Kpaid aucmer MEGuyed,
6' gy g DEPEKD 2a HA
J non-oopame

It

Puc. 182.

usyunM kpas. Ha puc. 182, a nmokasaunl eue He paspesaH-
nas ¢urypa A u ee kpaii (y A, kak u y B, Bcero oguH
Kpail), KOTOpHIH H30JHPOBAH, a 3aTeM NpeicTaBjeH B 0o=
Jee mpocToM BHAE. Mul BHAMM, 9TO Qurypa A ycTpoena mno-
qo6uo Jgucty Médmyca; Mo3TOMY, paspesaB ee Bnonb,lxgx
MOJyYHM TOT K€ pe3ynbTar, YTo H B ClydYae JIHCTa -
Guyca,— OJHYy NeTJI0 Ge3 y3/0B, 3aKPyUeHHYIO Ha 4 moJs
obopora.

Ha puc. 182, 6 nokaszana aHaJorn4Has npoueaypa ¢ ¢Qu-
rypoii B. DTa ¢urypa oxasbBaeTcsi aHaJOTHYHOH JIMCTY
Métbuyca, 3aKkpyyeHHOMy He Ha oiuH (KaK oGLbIHO), a Ha
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3 nog-o6opora. IlpousBoas nanbuefimue YODPOIIEHHS, MUl
NPHXOJHM K y3ly B ¢opMe TpHIHCTHHKA. [leo B ToM, uTO
¢urypst A u B He SIBASIOTCS TOYHLIMH 3€PKaJbHLIMH oTpa-~
KEHHAMH APYr Apyra; Jnif cpaBHeHHs Ha puc. 182, 6 mpus
BE/IeHO 3epKajibHOe oTpaxeHHe GuTypn A.

69. I. Inamerp kactpiosim pasen 21!/, miofima.
Eciu MB cIpoeKkTHpyeM HAlly mpOCTPAHCTBEHHYIO Kap-
THHY Ha IIOCKOCTh (pHc. 183), To I GyneT CooTBETCTBORATH

B

Puc. 183.

Touke INepeceuenns mnactud; Al, Bl u CI nszobpassar 6-,
8- u 15-n10fMOBBIE OTPE3KH, OTCEKAeMble JHOM KacTpiojHx
or nonoc, a AD Oyxer coOTBETCTBOBATbL AHAMETPY KACTPIO-

Jau. Ilpu artom
AB=4/6%4 8% =10,

AC= /& 15 =17.

ITockonbKy BhHcaHHHE B OKpyxHOCTH ZABD onupaercd
Ha puameTp, To oH paBeH 90°. La = L&', KaK BOMCAHHHE
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yraw, ommpaiomuecs Ha oamy nyry. Hakouen, ZEAIC &=
npsmoit. CnegoBatensno, AABD mnopoben AAIC,
AD __AC . 4 10XI17 o1l
TE =g AD=—5—=21,26 =21 .
II. HeBnaumas TOYka mepeceueHHs J{HA KaCTPIOJH C OZ«
HOH U3 MOJIOC NPHXOAUTCH CHOBA TOYHO Ha OTMerKy 6 Hofi-
MOB.

Puc, 184,

Ieiicteutenbuo, Ha puc. 184 Buano, uto Lo = Z o,
Kak BIIHCAHHBIE YIJIB, omupawinnecs Ha oany ayry AC.

. npsimoyroasunit AABI nono6er npsaMoyroassomy ACID,
x _ Bl

I Al

S X = 2>1< =0,

o M~

70. Tlnomanp Kpuimu paBHa 200 M2

ITockonbky BHAMMHIEH NpodHAb KPHILUH NpeACTaBSgCT
cobofi paBHOCTOPOHHHH TPeyroJbHHK, BLICOTAa @ KaXuo#
TPeyroJIbHOH IpaHd [0JKHA PAaBHATLCA LIMPHHE HOMa, TO
ectb 10 M (puc. 185,a). Hpyrumu cJoBaMH, OHAa B JBa
pasa OoJjbllie BEICOTH KaXKJ0r0 W3 4eTHpeX TPEYroNbHHKOB,
Ha KOTOpHle eCTEeCTBEHHO Das3GHBaeTCst KBaJpPATHOE OCHOBa-
nue kpelmin pasmepom 10X 10 m (puc. 185,6). (Puc. 185
MOXHO Oblio 6Hf M He NPHBOAHMTh, NOCKONBKY BCE€ O4YeHb
JIETKO NpelAcTaBHTb cebe B yMe. 3aMeTHM, 4YTO ecCJH IpPH
HeH3MeHHOM OCHOBAHHH YAABaHMBAeTCS BHICOTA TPEYroJibHH«
Ka, TO YABAWBAETCS U €ro IJIOMmMAJb.),
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Zninnoni [/

Puc, 185,

Puc, 186,
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71. JlocTaTOYHO OJHOKPATHO CJIOXKHTh KaXAb JHCT
6ymaru. _

Y KaxJoro JHCTa HYXHO COBMECTHTH INPOTHBOMOJIOXK-
HBHle YIJbl H pasriajidtb ckaaaku. Ha pue. 186 Mb yBesu-
YHJIH pasMepbl NPAMOYTOJBHHKOB B HECKOJBKO pa3 (y Ko-
POTKOTO NPSIMOYTOJBbHHKA — B UeThipe, a4 Yy JJIHHHOIO — B
TpH pasa). B mepBoM ciayuae pasMepH TPeyroJbHHKOB CTa-
HOBATCS paBHEIMH 4, 5 1 3, a BO BTOPOM cJy4ae OHHM paBHH
3, 5 u 4. 3yaynT, 9TH TPEYrOJBHHKH MOAOOHLI, a HX COOT-
BETCTBYIOIIHE YIJBl O H o PAaBHH (QHAJOTHYHO PABHH H

yrasl B u f).

A

e N0 e

Puc, 187.

IlpuBeneM [AOKa3aTeJbCTBO COOTHOLIEHHE IJs cJyuas
KODOTKOro JHucTa OyMard, y KOTOpPOrO LIMDHHA paBua I, a
annna — 2. MsmenuM Macmtal, Kak nmokasaHo Ha puc. 187,

B crapom macuitabe

a+b=2, »,.b=2—q; c=1.
Ilo Teopeme Ilugaropa
C=14bV=144—404+0a%
cda=14+44a%>—a%2=5.

Takum o6pasoM, B HOBOM MacuiTabe
a=5, c¢=4 u b=3.

72, TlpumeMm pgauny pebep Kaxkaof nHPAMHIABI 3a I,
TOrga CTapHi NaMATHHK HMen (opMy Kyba cCO CTOPUHOI
(BBICOTOI) 4/2/2. Ecin ctopoma kBagpata paBHa A2 /2,
TO ero Auaronans pasna 1 (puc. 187,a). -
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Ha puc. 187,6 wmsobpaxen ky6 ¢ pe6poM, paBHHM

4/2/2; ABCD — naunGonpmmui TeTPa3qp, KOTOPHIA MOKHO
H3 HEro BHIpe3aTh, NPHYEM OCTAHYTCH YETHIpE paBHHE Tpe-
YyroJeHHe NHPAMHUALI C BepminHaMu B Toukax E, F, G u H,

D
)

Puc. 188,

Hx BuyTpeHHHe rpauum (OCHOBaHHS) HNPEACTABAAIT COGOK
PaBHOCTOPOHHHE TPEeYrOJbHHKH, @ TPH BXOASAIHX H3 Ipo-
THBONOJIOXHBIX BepHIHH pefpa KaXA0f H3 HHX B3aHMHO
nepneHauKyaspHE. MB MOXeM COEJHHHTb 3TH YeThipe MH=
paMHIAH TakK, YTOOB WX BEPIIHHHE COLLIHCH B OJHOH, HHK-
Hel, ToYKe, a caMH OHH 00pa3oBalJii B UTOTE HOBYI) NHpa<
muny (puc. 188). ¥V sTofi mHpaMuAH KBaApaTHOE OCHOBAa~
Hie W TpaHH, HNpeAcTaBJsIOuiHe co6of paBHOCTOPOHHHE
TPEYTOJIbHHKH. «BHYTpeHHHE» TeTpasap INpencraBiseT Co-
6ofi Tpeyrosbuylo nupamuny. Bee peGpa paBum 1.

73. 1. Kiou K pelieHHI0 3aKJIOUaeTcst B CJIOBE Nepeso-
ocute. Ecan Mbl TIepesioXHM CPeAHHA DAL TaK, KaK NOKa«
3ano Ha puc. 189, To mpu 3TOM B Iayke OCTAHETCST MECTO
TOJBKO AJs 15 curaper, a 4 curapeThl MBH YyIaJduM.

Puc, 189,
179



I1. Pacnonoxenne ykasano na puc. 190. Hymuamary ne
€leoBaJI0 YAMBJIATHCS, 4TO KBajpaT oKasaJjcs GoJbHIHM,
YeM paHblile, BeAb OH COJAEPXKHUT OGosiblie KPYroB. S ==

=2(34+4/3)r.

AV N
o

3 Lol
20 kpyzol
Puc. 190

III. Pacrnonoxenne ykasanmo ua puc. 191. Obbscuenne
comepxutcst B caMoM pucynke. S=2(4/6 + /2 4+ 1) .

IV. KoHcTpykuust okasajach HeXKeCTKOH H3-32 BO3MO K-
HOCTH BpallleHHst (KaK Ha puc. 60,6 B ycnoBuu 3anaun),
Ha puc. 192, a BuAHO, 4TO HH OAWH KPYT He MOKeT nepe-
MeCTuThCs caM mo cefe, HO Bce TPH Kpyra Kak IEJoe MH
MOXeM IIOBEpHYThb, Yero HeJb3sg clejaTh Ha puc, 192, 6,
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Eme sicHee 3TO MOXHO YBHAeTb Ha puC. 192, 8, rIe BMECIO
KpYyroB (IYHKTHP) MBI PaccCMaTpHBaeM WX meHTpb. Ecd
MBl TIEPEMECTHM OJMH H3 KDYTFOB BAOJb  CTOPOHH Tpe«
yroibuHKa, TO ero NEHTP NepeMeCTHTCS MO IPAMOf, mapas<
JIEJIbHOH 3TOH CTOpOHe, Tak 4TO Ha puc. 192,68 Mm Hauep-
THNA HOBBIA (CHJIOMIHOM) TPEYrONIbHHK, DAaCIONOKeHHbIH
BHYTPH HCXOJHOTO (NyHKTHDHOTO) TpeyroJbHHKa. SlcHo,

953
\
‘ A
¢ o
/ K7\
%5 0
B\ NeLlT
o 38
16 rpyeol
Puc. 191,

YTO KPYrd He 00f3aHBI BPAMIaThCS, HO MOTYT CKOJIb3HThL TO
CONPHKACAIOIHMCH C HHMH NMOBEPXHOCTAM,

Eme onuuM BaxHEIM (aKTOPOM B 1aHHOM CJayYae SIB-
asercs cuMmerpus. Ha puc. 193 mokasana HHXKHAS wacTb
HHTepecyloliero Hac pacnosoxenus. Ecam rpynny ABC
MOXKHO Bpamarth, Korna A ABuKeTcs BAOJb mpsamoit OAH,
TO ee 3epkajbHOe OTpaxenHe ADE, cuMMeTpuyHOe C Hell
OTHOCHTEJIbHO TNPSIMOA (B NPOCTPAHCTBEHHOM BapHAHTE —
niockoctn) OAH, MoXHO BpaljaTs B IPOTHBONOJIOKHOM
HanpaBJIeHHH, B TO BpeMs Kak HX obmiast yactb A Gyner
nepeasuratbest BRoib OAH. Anajornuno fesno o6CTOUT H €
BFG, ppyrnM sepkajbHHM oTpaxkenuem ABC, mpuiem B
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Gyner apurathcs no ocw cmMMerpun OBJ. Kak n Ha
pHc. 192, 6, mbl yepTuM Tpeyronbuuk ABC u peilaeM, MOX-
HO JM ero MmoBepHyTb B Kakyio-1uGo CTopoHy (mau B 00e
croponn) B TpeyroabHuke OKL (KLIHT).

Puc. 192,

WsBectno, uto ecan A aeuxercst nmo OK, a C — 1o KL,
TO B omuceiBaeT 3anunc (4acts ero u3obpameHa HYHKTH=
pom), Goabmiast ock KOToporo npuHainexur BK — 6uc-
cektpuce mpsiMoro yrnma OKL. CrnefosatesbHO, BpalleHHe
BO3MOXHO B 00e cropoHbl. OueBuAHO, MOAOOHHE paccyX-'

Puc, 193.

JeHHs B CHJY CHMMETDHH IDHMEHHMBI KO BCeM TpeM Ipy-
naM KpyroB. MoxHO 3aMeTHTh, 4TC CYLIeCTBYIOT ABa BO3-
MOXKHBIX TNYTH JAJAf TOro, uTo0H HApYUIHTh HCXOXHOE
pacniosioxkeHHe: A H TPH aHAJIOTHYHBIX Kpyra ABHXYTCH 0
‘panpaBnesnio K O uam B o6paTuylo cropony. Ecin sadux-
cupoBaTh N060H H3 16 Kpyros, TO Bcst KOHCTPYKUMS CTaHer
xkectkofl. OAHAKO, KaK MOHsja XeHa HYMM3Mata, HH OAUB
U3 Kpyroe He QHKCHpOBaH.
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V. CyliecTBylOT 1Ba /AOBOJBHO OUEBHAHLIX NyTH, Tep-
BBl (puc. 194) cocrouT B TOM, 4TOGL AedopMHpPOBATE IIe-
CTHYrOJIbHOE DPAaCHOJIOXKEHHE KPYroB, YMEHbUIMB pa3Mep
HpAMOYroJbHHKAa 1O BepTHKaad. Bo Bropom cuayuae
(puc. 195) MH HauynHAEM C CHMMETDHYHOrO MOJIOTO LIECTH-
YroJbHHKA, HCKAXEHHOTO TaK XKe, KaK H B IepBOM cJiyuae,
HO DACHOJIOKEHHOTO BHYTPH 4YyTb OOJIBLIErO KBaapara.
OueBnnno, 4To 06e KOHCTPYKHHH 3KecTkde. Pamuycs Bcex
KpyroB paBuH 1.

< B

) \p
W
Dk

NUZANGY B

- 4 =7
Puc. 194, Puc, 195.

D

(1)

[Tpennonoxum, yto puc. 194 Bepen. TorAa nenTpH ye-
THIPEX BHEHIHAX KPYroB JieKaT Ha CTOPOHAX HEKOTOPOro
KBajJpara; a B CHJIy CHMMETPHH BCe TPEYrOJbHHKH, 06pa30-
BaHHBle JIIOOBIMH TpPEMs CONpPHKACAIOUWMMACA KPyraMH,
KOHTPpYsHTHH. Takum o6pasom, pacrmosioKeHHe LEHTPOB Ae-
JIHT 3TOT KBajApaT MO BePTHKAJNH Ha /BE, a 10 FOPH3OHTANH
H2 TPH paBHHE 4acTH. UTOOH MOCTPOHTH NAHHHI YepTex,
Mbl CHAYaJja MOCTPOMM KPYr A W BepTHKaJbHLIA 0Tpe3oK AB,
paBHHIA 3 MPOUSBOILHHIM YAOGHBHIM 1JISt HAC EAHHHNAM (Ha
puc. 194 Mpl B3anx 2 enuHMuH). 3aTeM MNpoBexeM BJIEBO
non mpaAMbeiM yraoMm BC, paBryw 2 eauHuuam (uam 4).
Iposenem orpesok AC. B cuiy nogobus TpeyrospHHKOB
AC mpofiner yepes %Tpu KpyroB D u E; uXx MOXHO Hafi-
TH, OTKJjajbiBast AnaMeTps or A Bgoab AC, Ocranbhoe
yiKe JIeTKO 3aKOHYHTh,
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IMoacuntaeM Anudy S croponw Keaapara. Ilycts DF=
= X, TOTAAa B CHJy npomopudonajibnocty AF = 1,5x u mno
TeopeMe ITndaropa

2+ (1,5xP =4, x=4/1,2 (=1,0954...), S=2+ 3x,
uan 5,286 ....

Uro6 nOCTPOMTh KOHQHTYPAUHMIO, H306DaKEHHYI0 Ha
puc. 195, mocTpouM Kpyr ¢ meHtpoM B A; mpoBeaem ropu-
30HTAJIBHYIO NPAMYIO, NMEPECEeKalolyl0 OKPYXKHOCTh B TOUYKE
B; nposenem mpsmywo BB’ moa yriom B 45° K AB u ayry
pazmyca 2 ¢ uenrpom B B, nepecekawiuyiw BB’ B touke C;
npoBejeM okpyxHocth (paamyca 1) ¢ medtpoMm B C. Oc-
TaJbHOE yKe JIEFKO caenaTh. UToOGH BHUHCJIHTBL S, MpoBe-
deM otpesok el BC, orpesox fllAB u oTpe3ok x mog mps-
mbiM  yriom K AB. Ilockonbky £ BCC'=45°, %' ==x.
Hanee

2

AB=1; e=%~§—-AC=2; d2=4—-—1;
2x2=3,5; x==4/1,75.

Iockombky f==1/5, 70 S=342+4/1,76 =3+ /7, unu
5,64575 ....

o e d= ’\/gyg;

74. Tpetn#t (um3onmpoBaHHBI) npaMoli yroa (L3 Ha
puc. 196,a) moaxen OHTE 06pa3oBan ABYMs pe6paMu a H C
HCXOAsIero H3 BTOPOro KoHua pebpa b, obluero Ans ABYX
npaMux yriaoB I u 2. Ha puc. 196,6 nokazana passepTka
Hallero Terpasapa Ha mjockocTb. (Eciu TeTpasip caenan
U3 KAapTOHA, TO TAKYI0 Pa3BePTKYy MOXKHO MOJYYHTH, pazpe-
3aB ero BAOJb HEKOTODPBIX pebep, a 3aTeM pa3BepHYB rpaHu
Ha NJIOCKOCTb.)

Hoxasareavcreo. Uerhipe rpand TeTpasipa copepkaT
12 naockux yranoB. Kpome (upsimbix) yrioB Z£1, £2 u £3
uMeercs eute 9 yrioB; npudeM yriasl, obo3nayenHble GyK-
Boii O (Ha puc. 196,6), MBI MOXKEM He paccMaTpHBATh,
NOCKOJIBKY OHHM HpHHAANe)aT INPSIMOYTOJBHHEIM TPEYTOJb=
HYKAaM, colepXKauuM npsamue yras Z1 v £2. Mu MoxeM
Takxke HrHopupoBath yroa O’, HOCKOJBKY OH NPHMHEKAaeT
K ToHl Xe BepliwHe, yTo H £ 1, u £2. Takum ob6pasom, oc-
TaloTcs yrawl £4, £5, £6 u £7; nepebGepeM HX MO ouepe-
I, nabbl poKasaTb, YTO HH OJHH H3 HHX He MOXKeT ObIThb
NPSAMBIM.
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Puc. 196.
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Ecin £4 =90° (puc. 196, 8), TO

P+ 22 =42
24 b2=a
".y2+22+b2=02,
22+b2=02,

Sy r=al

3uayut, yron £7 — npamofl. JBurasice B 06paTHoM 10+
psjike, MBI moJiysaeM, 4To ecan £7 =90°, To n £4 = 90°.
Takum o6pasom, JHlIb OAMH H3 YrioB (£4 u £7) ue Mo-
KeT OHTh NPSIMBIM.

Ecnn £5=90° (puc. 196,2), To

x2+ y2=z2,
P+ x2=a
b+ 22 == c% Puc. 197,

K b2+ x2+ y2=c2,
o2 y=c2
3uaunt, 2.6 =90°. Touno Tak xe, eciu Z6=90°, To u :&
!

£5=90° Takum 006pa3oM, HaM OCTAeTCss eJHHCTBEHHAs
BO3MOXKHOCTb: £ 3 == 90°,
X 1 J/E

75. TpaekTopuH OIHHAKOBH, HO B cjiydae puc. 64,6 B 24
OTJIHYME OT cjayyass @ Touka P’ 6yneT onucHBaTb TPAaeKTO- paVaN
PHIO B HampaBJIEHHH NPOTHB 4YacoBOH cTpesku (puc. 197). B )

He nyxHO 3HaThb ypaBHEHHH THUIONMKIOHA, AJs TOrO / A N AN 6
4TOGH 3aMETHTh, 4TO, Koraa A’ KkaTuTcs wasieBo (TOYKa Ka- =D £\
canusg A’ ¢ B’ nepeMmeinaercs: no 9acopo#l crpesike), P’ na- 2 X NP
YMHAeT ABHraTbcs BJeBO. ITOCKOJNBKY AJIHHA OKPYXKHOCTH
A’ cocraBasier °/s OT MJIMHB OKpyXHocTH B’ Touka P’ D v
KocHeTcss B’ B Touke P”, orcekatouiedi '/s oT JeBofi moay- \
okpyxHocTn TP”T’. 3areM pnBHKeHue OyAeT MOBTOPATHCH
NPOTHB 4YaCOBOH CTPENKH. NZ)

2

76. Hoxasareabcreo Gez nomowju anrzebpol. HauMenn- 1\
Ilee YNCJIO KBaApaToB pasHo 8. (B cayuae 6 kBaapatos

r=_(+/2 ctg 30° — A/2)/2, 10 ects HPPANHOHAJILHOMY YHC= Prc. 198.
Jy; B cjiydae 7 KBanpaTtoB fesi0 OOCTOHT elle Xyxe.)

7
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B cuny cummerpum (puc. 198) nmaronanu KBaZparoB,
pacnoyioxeuHux yepes oiuH, AB, DE u 1. A., nexar ua
NPOROJKEHHH B3aHMHO INEpPNEHAHKYJNpHBX paauycos CB,
CE u 1. n. Takum 06pa3oM, COOTBETCTBYIOLIHE CTOPOHH Ta-
KHX KBajApaTOB mapaJsjelbHbl ApPYyr Jpyry (Hampumep,
FH|JK), v MB MOXeM napaJjijielbHO NepeHecTH, Kak IO
Ka3aHo CTpejkaMHu, 4 KBaApaTa Tak, UTOOB BepIIMHH HX
yraoB (zpoge F u G) couliuch BO BHYTPEHHHX BepIINHaAX
HEelOJBUKHEX KBaapaToB (Hanpumep, B H, cM. OyHKTHp-
Hble JUHHH). B culy cuMMeTpHH Bce 4 NMOABHXKHBIX KBaj-
pata coiingytesa B C.

CurenoBatenbuo, r( = BC) paBen pacCTOSHHIO, IPOH/eH~
HOMY TOukoH F (uiam G), moka oHA He 3aHAJA INOJOXKEHHE
H. 3nauut, pajuyc r paBeH CTOpOHe KBajapata, TO e€cTb l.

s nodospuresbubix uutaTesell:

B cuay cammetrpun YCLZC, XY = ZC, XZ =YC(;

XY=1—|——'%—2——,
Zc=r+if—,

77. Paguycn (mau AuaMerpnl) MoueT paBHHl 1, 2 u 3
(puc. 199).

Puc, 199.

78. Menblllag MOHeTa BecHJa 3 YHIHH.

Korpa Menbllass MOHeTa JOCTHraJia TO4YKH, B KOTODOH
oHa wauHHaJa KpeuHThcd, ee nuamerp AD (puc. 200) moa-
sKeH 6bl COBIAAATh C XOpJAOH Kpyrio#l awipku. Touga, B KO-

188

TOPO#l Kpa#l MOHeTH Kacaljcs meHTpa ablpku C, 6mia pace
noJjoxena Ha CB, rne B —uentrp Moberst CB1AD, rtak
xak AC = DC — panuychl asipkd. [Tockosnbky AB u CB —
pagHycH MOHeTH, OHH paBHH MexXAy cobofi; nycTb ux

Puc. 200.

aiuHa pabusercs 1. Torma AC=4/2; a nockoibKy ToJj-
IIMHA MOHET OJHHAKOBa, HX BeCa NPONOPIHOHAJBHH IJIO-
mansM, KOTopule B CBOIO OYepenb MPONOpIHOHAJAbHE KBaf-
pataM ux paamycoB. CrenoBartesbHO, GOJbliasi MoHeTa B

2
ABa pasa Taxenee Menbireii (60 4/2 = 2).

79. JlanHoe TMOCTpPOEHHE MOXKHO OBJIO 6B HA3BaTh
OYeHb YYBCTBHTEJNbHEIM: MaJjeHlias HeTOYHOCTb CHJILHO HC-
KaxkaeT pe3y/abTaT. B 3TOM OTHOIIEHMH OHO NPOTHBOMNO-
JIOJKHO TeM TMOCTPOEHHSM, C NOMOWIHI0O KOTOPBIX SKOOH
MOXKHO HOJIYYHTb YHCJA BPOJE T H KOTOpHE KaxyTcsl 6e3-
YKOPH3HEHHBIMH, 4 HA CaMOM JeJjle HEeBEepPHH M JAIT JUUIb
XOpOLIyI0 aNnpPOKCHMANHIO AJS TakUX uHcesJ. Mol onmuilem
ceiyac 3T0 MOCTPOEHHE, a A0KA3aTeJbCTBO TPHBEAEM MO3JA-
nee. JIonmycTHM, 4TO MBI yXe HAYePTHJIH ABE€ MOHETH B Nps-
MOYTOJIbHOM YyIJy KopoOku ¢ Bepmnro#t V (puc. 201). (Mu
onycKaeM OYEBHAHBIE N€TAJTH IOCTPOEHHS BPOAE IEJIeHHS
yrjia Ha JAB€ DaBHHE YacTH W T. I.). B cuiy cumMerpuw,
BLITEKAIOLeH H3 YCJOBHH 3a]a4H, MBl PAacCMOTPHUM TOJbKO
ONHY MoHeTy ¢ ueHTpom A, BTopast MOHeTa 0003HayeHa
nyuktuproii JuHue#. OGe MomeTh kacawTcsi B TOouke B
npsaMoii, BeIxoasuie#d nox yriom 45° u3 Bepimmubl V. Oue-
BHUAHO, IEHTP HCKOMOTO Kpyra JexuT na VB.

IlpoBeneM paaumyc BA W npoaosiKuM ero 10 TOYkH D;
3T0 nmpogosxenne nepeceyer VC B Tako#i Touke C, uyTO
CD = CA.

IMoctponm nonykpyr Ha BD, Kak Ha aguaMeTpe.
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Tposenem orpesok CE mepneniukyispHo BD, xoropsiit
nepeceyeT NOJYKPYT B Touke E.

W3 C, Kak u3 1ueHTpa, cjgenaeM Ha VC 3aCeuKry
F(CF = CE).

[Tposenem xacatenbnywo FG x kpyry A (G — Touka
KacaHus).

Otpesok AG npoponKHuM IO mepeceyeHus c npsmoir VB
B TOuke H.

H — nenTp uckoMoro kpyra.

Ham ocranoce Tonbko nath 00xa3aTessCTéo cupabe-
JIMBOCTH TaKOTo MOCTpOeHHs. Mel Bocnoab3dyemcst puc. 202,
rae 6yneM NpHAepKHBATHCA TeX ke 0003HaueHHE, YTO M Ha
puc. 201, Tonbko 106aBHM elne HEKOTOPbie HYKHbIE JHHHH
u TouykH. IIpeanonoxuM, 4To HCKOMBIH KPYr y:Ke IOCTPOEH;
SICHO, YTO TaKOH Kpyr, kacawiiuiicst o6enx MOHET M 00eHx
NpsSMBIX, MpoxoAdAuiux uepes V, cymectByer. B cuiy cum-
MeTpHH ero ueHtp H Oyner npuHamiexaTth VB, 6Hccekr-
puce yria KopoOku V. AH coeluHSIeT LEeHTPH BHIGPAHHOTO
6Gonplioro kpyra ¥ HcKkoMoro Kpyra, G — TO4Ka HX Kaca-
#us. Ilpoeenem GF nepnenpuxyaspuwo AH, rae Touka F
npuHajuexur CV. Torna:

FG — o6mas kacatesnbHasi KpyroB A u H;

AB — papuyc kpyra A, AB=1;

VB — kacatenbHass K Kpyry A B Touke B,
o LCBV =90°u LBCV ==45°

IMposenem HJ u AK nepnenaukyasipo VC; npopenem
FH u FA, a Takxe FL, rne L — cepenuna AH.
Torna:

FK u FG xacaworcsa xpyra A, a FG n FJ — kpyra H.
J.FK=FG=FJ]; FA— Guccekrpuca <. GFH, a
FH — 6uccektpuca £CF/J.

..ZAFH paBeH cyMMe IOJIOBHH CMEXkKHEIX YIJIOB
ZGFK n £GF]J.

S LAFH =90°, a nockonbky ZABH = 90°, Touku
A, B, H n F nexar Ha OJHOH OKPY:HOCTH C LEHT-
pom L u nuamerpom ALGH.

.". MOXKHO TIPOBECTH OKPyxXKHOCTb yepe3 A, B, H n F
C IeHTpoM B L.

AK|HJ, LA=LH v FK=F].

.".LF nepnenaukyasipuo KJ.

#.CF — gacatesbHas x kpyry L.
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Ilo xopoﬁxo u3BectHoft TeopeMe CB : CF == CF : CA,

.-.%=% H, OYEBHIHO, CA—_-,\/'Q‘.
LA+VE _ CF
* . CF — W .
SCF2=4/9 4-2.

Tenepb MB 106aBuUM Ty YacTbk HCXOAHOTO NOCTPOEHH:, KO-
Topas HaeT noJsioxeHHe F, W, MCXOAA OTCIONA, JOKaxeM,
yTo BesuynEa CF B 5TOM HOCTPOEHHH KaK pa3 H paBHA
TOJILKO YTO HaljgeHHOMYy 3HaueHH0. Ilo apyrofi xopoiuo
H3BECTHOI TeopeMe, NOCKoOJbKY DEB — noaykpyr, HocTpo-
eHHb Ha Amamerpe DB,

CE*=CD X CB,
o CE? 4 42_(45— 1)=244/2,
~LCF?=4/2 4 2.

80. Huaronans DD’ (puc. 203) oTHOCHTCA K UIHpHHE
JIBYX MoHer kak ¢. DD’ mpencrasiser coGoli HanGoJbmui

Puc. 203.

JiUHeHHHIA pasMep HalueHd Irpynns MoHeT, a npaMas DD’
NpOXOAUT uepe3 LeHTpul B u C,

192

Ecnn mb GyneMm AeficTBOBaTh, TaK CKa3aTb, B IOJOBHH-
HOM Macmitabe u npuMem AB 3a 1, To OKaxercs, 4TO
AC =2, a runotenysa BC =4/5.

BD u CD’ — paauycw, tak yt0 DD’ =4/5 4 1.

Ecin xe MBI BepHeMcss K HCXOAHOMY Macumtaby o
NpHMeM 3a 1 cyMMapHyIO IIMDHHY ABYX MOHET, TO BeJHs
uyuna DD’ BoipasuTca Kak ‘

’ 5 41
DD ='\/_2__=(P

(MOHETH ¥ ¥ y — AHIIHHe).,

~_81. Kmou x pemenno 3sakiaioued B cjaoe ROME
(PuM), HamekamwoieM Ha TO, 4TO YHcJa 3aMHCAHBI PHMCKHMHU
nudpamu:

__DCVI __ 606

LXV g B apalGckux mudpax 05
DXLI’ 541 °

82, CnmenaiiTe ropW3OHTAJBHYIO CKJAiKy, NPOXOASANLYIO
uepes Touky A (puc. 204,a); sarem cpenaiiTe ckiaagKy
AB w HakoHel CKJaiKy B1OJb AHATOHAJH, TpPOXOASIIEH
gyepes C.

Has  nokasaTenbcTBa  NpoOBeAeM  AHaroHanr FB
(puc. 204,6). E — cepenuna orpeska FB, a A — cepenu-
Ha orpeska FC; cienoBaTenbHO, TOyKa Hepeceyenns D
orpe3koB CE u AB— 9T0 ueHTp TSAXKECTH TPEYyroJbHHKA
FBC. 3naunr, BD=2AD, a CD-=2DE. Y TpeyronpHu-
ko8 AED u ADC —o6mas cropona. TlycTs nuomazns
AAED pasura 1; Torga nnomans AADC = 2. TIocKosbKy
npsaMoyrojibiuk AGBC cocrasieH H3 -UeThIPeX TPeyroJbHH«
KOB, Takux, Kak AEC, ero mromafp = 12, a miomagp Hc<
XonHoro mnpsaMmoyroibuuka FHBC =24, Tak kak BD ==
== 2AD,'miuomans DBC =4, a ¢ NOMOUIBK BHYKTAHHS Ha-
XonuM Ijoianb yerHpexyronbiuka EGBD =5, Ananoruu-
HeM o6pasoM miomanb HGE = 3 u nnomans FHEA =9,
(Bce 370 oTmeueHo .Ha puc. 204, a).

Orciona nerko moHsTb, KakK ciefyeT nposecTH 12 xup-
HBIX JuHui  (puc. 204, 6), xabul monyuntb 24 HCKOMBIE
apo6u. (Ludpe Ha puc. 204, 8 nokaseBAaOT YHCIO ABa-
HaTLbueTBEPTHIX B KaxAoH ykasaHHofi o6yacTu.)
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Puc. 204,

83. Pacnosoxenne koJsel nokasaHo Ha puc. 205. Bsa-
HWMHOe pacnoJsioxkeHHe KoJen I, 2 u 8 Takoe ke, Kak 4 Ha
puc. 69,2 u3 yciOBHS 3aJauH; AHAJOTHYHO PACIOJOKEHH
rpynns Koaen 2,3 u4;3,4ud nrt 0

Jlopn OH1 BOCXWIleH, ONHAKO €ro JIHYHHEH aJXMMHK,
GoJsbluioil JIOOHTENb YETHLIX YHceJ, 0cOGeHHO 060xkaBUIHil
KBaApaThl, CKa3aJs:

— Bce 370, KOHEUHO, XOpOWIO, HO pPacHoJIOXKeHHE KO-
Jiell B OTJHYHE OT NPHHATOrO Yy Hac He kBajapaTHoe. S uMero
B BHIY, YTO Kaxi(10€ H3 KOJELl CBS3aHO C UIECTHIO OKpY-
JKAIOUHMH €ro KOJIBIIAMH, a He C YETHIPbMS, KaX B HaUIAX
Kosibyyrax. I'OTOB NOKJSACTBCS, 4TO BaM HE yaacTes che-
JaTh Takyl KOJBYYTY, KaK Yy HAcC, BaUiuM CrocoGoM. "

Onnako opyxeHHHK cnpaBujcs H C 9TOH 3afauveil.
B HoBoli KOJbuyre KOJbla Pacnojarajuch BAOJb NPAMBEX

194

JUHHA, NepeceKkamliMXcs NOA MNPAMBIMH YrjaaMH, U o6pa-
30BaJIM KBaJpaThl BMECTO LIECTHYTOJBHHKQOB, Kak neficTBo-
BaJ OpYXEHHHK? B 3rOM COCTOHT 20406010MKa 83a.

Puc. 205.

83a. Hyxuoe pacnosoxenue KoJjen HNOKa3aHo Ha
puc. 206,a. CywecTByeT © ApYyroe pacnojJoxeHHe
(puc. 206, 6), npH KOTOPOM KOJbIA 006pPasylOT, 04EBHAHO,
KBaZApaThl, OJHAKO €CJH HX MNOTARYTH B HanmpaBJeHHH, YKa-
3aHHOM OOJIBHIHMH CTDEJKAMH, TO M NOJYYHM pAacroJo-
JKeHHe M3 NpeAnaymel rojoBosioMku (puc. 206, 6) 1. Pac-
noJio:KeHHe 3Ke, IpefcTaBienHoe Ha puc. 206, a, Hesp3st
HapylHUTs NOROGHEM 06pasoM.

! Ecau notanyrs koabua X u Y, 1o konpua I, 2, 4, 5, 10, 9u X
06pa3yioT INECTHYrOJbHHUK BOKpYr Kouabua 3 (puc. 206, 3), npuueM Ho-
Mepa KOJell COOTBETCTBYIOT Homepam Ha pHe, 205, C koabuom Y 3Toro
He IIPOH30HZeT, MOTOMY UYTO 3[eChb HOKa3aH MHIIb HeGoABUIOH y9acTok
KO/MbYYTH,
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Puc. 2086.

84, 1. Croxute BMecTe yrisi A w B u mnposeiute
HeHTpaJbHyIo ckaaaky (puc. 207). :

2. TTomecTuTe BepuwimHy yrja A Ha UeHTpaJbHYIO
CK/aJKy M IPOBEAHTE HOBYIO CKJAIKY.

3. OrtorHuTe BepXHHHl Kpall BHH3 Ha3aj Ha ypoBHe A,
o6pasyst ckiafky CD, KOTOpYI0O MOXKHO cJeNaTh TODH30H<
TaJbHOMH,. COBMEINAsi COOTBETCTBYIOLIHE YYACTKH LEHTPaJib=
HOH CKJajkH; 3aTeM BepHHTe yroJl A B HCXOZHOE. NOJIO-
-xenne (4).

4. Comectute AD c yacteio otpe3ka CD, o6pasys upu
3TOM HOBYI0O cKJaaaky DE.

5. Orornute CB° Hasanm, ofpasys INpH' 3TOM' HOBYIO
ckaanky EF, waymyio Broas AE.

Temeph OTOTHHTE. Ha3aj BCe 3aTHYTbIe YYaCTKH; B pe-
3yJbTaTe MOJy4yHTCsl nckoMHi kBagpat AEGD,

196°

Miycrs AB ='2, Tor/la ol ajib tHOXOAHOrO KBaApaTa ==
=4, Ha puc. 207 B cayvae 3 AC =1, AB =2; cuenoBa-
temwio CB=+/3, B ciaysae 6 mJomane kBanpara
AEGD =4/3 X 4/3 =3, a10 cocrasasier %/ or 4.

)

epTHUl
xpat

2 = T TTA)

__\J
E Ay .E B

4 5 6
‘Puc, 207,

85. CymecTByeT TOJBKO OfHA Takasd YacTh == 3TO BepX
HAAsl 0JIOBHHA GYKBH S-

ABCDEFGHITIRLM
VPO OFEDF LU EI
vs U L Vo Yy v
t v {
NOPQRSTUVWXYZ
IQ-ROPBF,JAVVVVE
¥ AA'?IIAVV¥V
¢

Ee MoxuHo O6HJ0 OB NONYYHTH nsﬁmbpm 8, ogHako
MBH paccMaTpuBaj: TOARKO OykBpl, M LHQpHl HaMm
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HE NOAXOAAT. BykBH B BepXHHX CTPOKaX COCTABJNEHH H3
uactel (BHACNEHHLIX KHDHHIM Hipu¢pTOoM) GYKB, pacmono-
JKEHHHIX NOJ HHAMH.

86. x = 2.

Buite MoxerT, cieayouiue COOTHOIUIEHHS 3HAKOMH YHTa-
TeN0, OAHAKO €CJIH 3TO H He TaK, HX JieTKo BHBECTH H3
MCXOJHOH NpONOPLHH

a —_—
at+b
¢=0+1,

1

—=¢—1, ortkyna e L
e ¢ ’ y ¢ ® .

b
—.

HOBTOMy opu X =2 nokasareJb nepBoro uJjieHa ypaBHe-
HudA, 3a1aHHOrO B YCJIOBHH, DPaBeH

x x—1 2 2—1

_—— —————=2,

¢ ¢
4 BCE ypaBHEHHe NIpeBpaliaeTcss B TOXKAECTBO

1
2 e =
Q v 2.

87. Hyxnoe umcio KBaJApaTHHIX OrOPOAOB 3aNOJHHT
KBajpaT, CTOPOHA KOTOpPOrO COBHagaer ¢ oOIueH JJaHHO
NMOCTPOEHHBIX  JOMOB, H3MEPEHHOH BJOJb Kpas IoJs
(puc. 208), ubo

P+24+34 ... +n3=(__”‘”2+‘>)2=
=(14+243+ ... +n2

88. IlynkTHpHHE JIHHHM NOKa3HBAIOT MOJIOKEHHE Mepes
CKJIJBIBAHHEM.

CloXuM  NpSMOYTOJIBHHK  BioJb  AuaroHanad CB
(puc. 209, a). Otoruute yron A ua cebs Tak, 9TOGH CTO-
pona AB nerna una Juaromans CB (puc. 209,6). Toraa
DB:CA=g¢g:1.

Crieppa BHINMIIEM COOTHOLIEHUS, COAEPIKAUIHE , KOTO-
Pble MOXKHO BBIBECTH HENOCPEACTBEHHO H3 ONpeAeeHHd @3
_VEL o= VB —1=2¢—2,

1
P E';

198

b4 rcEopmipol ud
ud cbepx
" 27 xbapmuyg 4
w l £ B kbapmup
S ] . 1 KkGapmipl
Jluttiug 38muui
W ma
1 Ozopoder
]
[}
1
Tnowade =9
Mo ade=36
Puc. 208.

o
B
A
b !
F G c
2
£
Puc. 209.
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Ha puc. 209,6 CB=4/5, a CA=+/5 —1=2¢ -2, nc-
3TOMY H

1 DB
20—2-~ 2
2 1

DE=sr—=5—1

a NOCKOJIBKY @ — 1 =1/, T0°'DB : CA =1

Ha puc. 209,8 Buano, kakum OGpasoMm HamI HPsMO-
YrOJILHHK MOXKHO CBSI3aTh € XOPOLIO HM3BECTHHIM EBKJIMAO-
BHiM NOCTpPOeHHeM,, mpH KotopoM CF penntcs Toukoii G
TaK, yTo CF : CG-= CG : GF (CG = CA), apyramu ciosa-
MH, B OTHOIUEHHH = Q.

89. Manpunk mpeHeGper TeM, UTO TPeYrONLHHKH PABHO-
Genpennsie, 3aTo0 BOCHOJb30BAJCS TEOPEMOH, YTBEPKAAIO-
Hieil, YTO eC/in B NMPOH3BOJBLHOM UETHPEXYrOJbHHKE AHArO-’

n

Puc. 210,

Hany (B HallleM ciyuae — peGpa) mepeceKaloTcsl MOJ Hpss
MBIM YTJIOM, TO CyMMa KBaJpaToB NPOTHBONOJOMKHBEIX CTO-
POH TakKoro 4YeTLIPeXyroJbHHKAa paBHA CyMMe KBajpaToB
ABYX ApyruX cropod. MubiMm cacsamn, 202+ 92 = 152 4
-+ AD? (puc. 210). CaenoBartenbro, AD = 4/256 = 16.

90. ITycTe cTOpoHa HcXoAHOro KBajipaTa paBHa 2. Ha
puc, 211, a MH C TOMOWIBIO OAHOIO CKJIAAbIBaHHS HaXOAHM
CepellMHy CTOPOHBI KBajpaTa; BTOpas CKJaAKa NpeACTaB-
uigeT coboH AuaroHanb npsaMoyroJsbuuka 13X 2. 3armem
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yron A Buu3 (puc. 211,6) rax, uto6m AC mer BIOJB
BTOpO#t CKNafKH, 00pasys Tperbio ckiaaky BC. OToraem
A Hasan M npoBeJeM UeTBEPTYI0 CKianky BD napan-
jgeasHo AC (puc. 211,8), cosmemas ED ¢ DC, Toraa
AC;AB =q.

A
i Cknadgra 3
! Lrnoika £
! Cemadna2
<N
2 [A —¢
@ 3
8 4 B A
Crnadi
4
< F
J A
E D ¢ F [ C
5
2
Puc, 211,

Hoxasareavcreo. 3arwem (puc. 211,2) yron E ssepx
TaK, yTo6H FE ner ma FC, Kak MH BuIeiHd B TroJioBo-
noMke 88, 2/y = @; 3maunr, y=2/¢, [Tockoibky AE'CG
nojo6en AFCE, y = 2x.

Q@ .
Ortpesok FG nenur ZEFE" nononam, ZACF = EFE’, u
orpe3ok BC penur nomonam £LACF, :
o+ A ACB nopmoGen A FEG.
L] AC’ ——
. 0'/‘_‘; = q)o
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9i. 310 paccrosimue paBHo ¢ — 1 (= 0,618...).

Cnoco6, KOTOPHIM HYXHO CJOXKHTb CTPAHHIY, COCTOMT
B ciaeaymlleM (OH NOKa3aH BHayaje AJA KHHTH OOBIYHBIX
nponopuuii).

ITockonbKy HH ORHY TOUKY CTDAaHHMIB HeAb3d HepeMe-
CTHThb O TOPH3OHTAJNHM AaJblle OT KOpEeHIKa, [IBHXKeHHE
HOJIXKHO TPOHCXOAHTH BBEPX HJAH BHH3. [Jmaromair BC

Bre khueu nokasansl pacepolmsima
D V) E i3

Lzul

~~e
~

C B a
a /\ 2
S
A
c
5
Puc. 212.

(puc. 212, a) mpenctaeiasier co6oil HauGOMBUINE JHHEHHBIH
pasMep CTpaHHuH, H ecid MH O6yneM Bpallath OTPE30K
BC BBepx, B3B B KayecTBe LEHTpa BpaiueHnust Touky C,
TO yroJd B B npolecce TaKoro BpalleHHs YAaJHTCA Ha
MaKCHMaJIbHO€ paccTosfiHHe (B HPOEKIMH) OT JIHHHH Ofpe-
sa. IlepenncTHeM cTpanuuny HampaBo (puc. 212,6); 3aTtem
CJIOXHM ee BAoJe OuccekrpucH EC yriaa BCD wnaneso
(puc. 212, 8). Tlpn stom BC asixer Ha Beprukanb DC, a
ToyKa B yna/JMTCs Ha MaKCHMaJbHOE PACCTOSIHHE OT JIMHHH
obpesa. (Temepp MOKHO 3aKpDHTH KHHTY, NEPErHYB cTpa-
HuLy eine pas BRoJb BC.)

Ecan Ob mupHHa KHHrH Gbla JOCTATOYHO GOJBIION [O
CPaBHEHHIO C BHICOTOH, TO yron A BHJe3 6ol 3a o6pes
{puc. 213,a); HO B yCJIOBHH TOBOPHJOCH O TOM, YTO BHELI-
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HHH YroM OKasajics NG Kpae CTPaHHIbI, H, NOCKOABKY B
pACIONIOKeH BHUIE Kpast, yroa A mOJIKeH JexaTb Ha Bepx-
HEM Kpae, TO ecTb Ha JuHHH o0pesa (puc. 213, 6).

HUro6sl 06ocHOBATL OTBET, PACCMOTPHM DHC. 213, 6.
[To xopowro usBecTHOH Teopee, IOCKOJIBEKY YT BAC n

B
A
| Bee souin noKxabne pacnpenmsin
(4
a 1
AS i
Puc. 213.

BDA — npavete, AD ecTb «cpelHee NPONOPIHOHAJBHOE
Besinuue BD w BC; napyrumu clioBaMu, x:y =y: l:

Y

LI
y o 1’

Soyt=x.
ITo Teopeme IMudaropa y2 + x2 =1,
Sox+x*=1, a, nockompky x=d — I,
d—14+d—12+1=1,
Sd—14+3—=2d4+1=1,
codi—d=1,
s.d+41=d? orkyna BUAHO, 4TO
d=¢, um 1,618..,
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92, TonuuHa NOKpPOBA uyTh NpeBHILAeT 2 ¢yra [rou-

ree, pasna (1 -+ +/2) -5/ dpyral. Ha puc. 214 nokasan mo-
epeuHHil . paspe3 KpHILUH CHEXHOrO INOKPOBa, KOTOpHIH
TOJIIE clipaBa (Ha 3amajHOM ckaTe), gyeMm cJjeBa (Ha BOC-
TOYHOM CKaTe), Ile ToJulMHa paBHa 5/ ¢yra. Hamnpas-
JieHHe cHeromaja (NYHKTHDHAs JHHHSA), OYEBHJHO, MENHT
IoNONIaM YTroJl MEXAY CKaTOM KDHILIH H TPYHTOM, HOCKOJb-
Ky TOMIHMHA MOKPOBAa Ha 3TOM CKaTe paBHa TOJIIHHE IIO-
KpoBa Ha 3eMse, Tak Kak oba ckara pacroJ/O:KeHBl INOJ

e [ DU OHMUNG

Puc. 214, .

yriom 45° K 3eMJse, MH MoOXKeM BBECTH YKa3aHHHE Ha
puc. 214 o6osHayeHusd (@ — TOJ/HIHHA CHEXHOrO IOKPOBA
Ha BOCTOYHOM cKaTe, paBHas °3/g ¢yra, b — ToimuHa
CHEXHOT0 HOKpPOBa Ha 3anmajgHom ckate), IlockoJibky oOT-
Pe3oK ¢ siBisfeTcs GHCCEKTPHCOH yria 2a, TpeyroabHHKH [
M 2 KOHTPY3HTHBL.

Otciona scro, uto a4/2 <+ a=">b; u ecan a=">5/; pyra,
10 b={(4/2 +1):5,. (Hdaxe ecan 6L BeTep He AYX C
sanaja, MH OpHIIAH OB K TOMY K€ CaMOMY pe3yJbTary,
paccMaTpuBast TOJbKO €ro 3anajHyI0 COCTABJSIOLLYIO.)

93. ¥ dgeprexkHnka Obu1 JjHcT OyMaru B JuHefiky., On
MOT NOCTaBHTb HOXKKY IHPKYJs B JI06yio Touky C Ha Jio-
6oit nMHMM, HAlUpHMED HA JHHHH, 0003HAaYeHHOH UHppol [
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(puc. 215), a pacTBOp B3sATh PaBHLIM PACCTORHUIO A0 NpPS-

Mol & (paccrogHue CD) ¥ TNpPOBECTH OKPYMHOCTh. STa
OKPYXHOCTh Kacaetcsi npamofi 3 B Touke D, a npsmok 5
B Touke G # mnepecekaer npsiMylo 2 B Toukax A u E, a
npamylo 4 —B Toukax B u F. Touku A, D, E, F, G u
B —>3T0 ¥ ecTb HCKOMBbIE BEPIIMHB NPABHJBHOIO IIECTH~
YTOJIEHHKA.

Hoxasareavcreo. Pannye AC = BC = AB = DC; cne-
HoBarenbHO, TpeyrosibHuK ABC — paBaoctopounuil. [lo

3 ¥
e A E
¥4
21 |
¢ ]
4 B F
s G
Puac. 215,

TOH K€ IpPHYHHE DPABHOCTODOHHHMH OYAYT TPEyroJbHHK
EFC u tpeyronsuuk ABC. 3uauur, A, E, F 1 B — Bepuinan
IICCTHYTONIbHHKA, a B CHXY CHMMETDHH CEPEiHHB YT
AE u FB toukn D u G Takke ABASAIOTCA BepIIMHAMM Npa-
BUJIBHOTO IHECTHYIOJbHHKA.

94. Moaenp npeacraBasieT cobeit TPH CJeTKa HCKaKeH-
HBle cMexKHble FpaHu Ky0a, ONHAKO MOGEPXHOCTb, HAa KOTQ-
Pyio ciaelyeT CMOTpeTh,— 3TO BHYTPEHHAN CTOPOHA TaKol
Modenn (puc. 216, a). -

Optoronanenasi NpoeknHs Ky6a €O CTOPOHB BepUIHHH
NpeferaBAseT COOOH HPaBHALHHI IHECTHYTOALHHK C TpeMs
palHaJbHHMH OTPe3KaM#, BHIXOASUIHMH H3 5TOH BEpUIMHBI
A (puc. 216,6). 3aMeTHM, 4TO Ty Xe€ CaMyl® [POEKIHIO
MOXHO Obine Obf NMOJYWHTb H Tak. YAaaum TpH TpaHK
Ky6a, DpuMHEalomige K Bepuune A. Toraa, nosepHys
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ocTaBlLIHeCd TPH IPaHH BOKPYr ocH (syya 3penns) Ha 60°
M OpTOTOHAJNBHO HX CIPOEKTHPOBAB, MH H IOJYYHM
puc. 216, 6, Toneko Mecto Onuxaimed Touknm A 3afMer
Temepb HauboJsiee ylaseHHas Touka E. (Ha puc. 216,8
MI0Ka3aHO, 4TO TPH panuajbHHe pebpa ky6a, BHAHMHE MOL
STUM YIJIOM, [AeACTBHTENBHO CJeAyeT NOBEpHYTb Ha YIoi

B
z 5 X
D c
Y
¥

foepiyme wa 60° '
e

A — Omcymembyrwud yzon
ﬂeipa 2ug we ydonewst

a

A ' P

&
Puc. 216.

60°, nabbl OHM 3aHANH IIOJIOXKEHHE, COOTBETCTBYIHOIICE
puc. 216,6.)

[TepcnekTHBHAS TPOEKIHS HE CTOJb JABYCMEICJAEHHA;
NYHKTHPHbIE JHHHE Ha pHC. 217, a NOKa3HIBAIOT, Kak npH
TAKOM HpPOEKTHPOBaHHH yraw B, C u D BTAHYyTCH mo Ha-
npaeyeduio K ueHtpy A. Ecam Mm cnpoektHpyem Takum
ke o0pas3sOM Hally MOAeJb, COCTOSIIYIO H3 TpPeX Fpancii
|(puc. 216, a), coBepiiuB NpeaBapuTeabHO HOBOPOT Ha 60°,
B pesyJbTarte dero pebpa AX’, AY u AZ’ coBMecTdTCd ¢
pe6pamu puc. 217,a, 1o yram X', Y/ u Z’ Branyrca
BHYTpb (puc. 217,6). Ecam ™Mbl Temepb cHpoekTHpyeM
TMyHKTHpHble JUHHH H3 pHC. 217,a Ha puc, 217,6, a 3aTem
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paspexeM ¢urypy BAOJb HX NPOEKIHH, TO MEl MOJYYHM
npd 9T0M pHC 217, 6, KOTOPHA BHIJIAAHT, Kak BHI C yriaa
Ha HEKOTOpLIE (BHINYKIBIA) Ky6, 4to M TpeGosajsock. OT-
METHM, YTO MBI BOCHOJIb30BAJIACh TPeMsl paiAHaJbHLIMH pe6-
paMH, KOTOpble BHIIIAAAT Tenmepb, Kak pebpa BbinyKAislx
(a He BOrHYTHIX) rpameil; a meHTpajbHast Touka E, falbe
Hsisl BepuMHa KyOa, KaxkeTcsl HAM Tenepb OJIHKHEHR Bep+
mwuHo#. ITockosibKy npoekTHpyeMble QHIYPH CHMMETPHYHBI,

A - ameymensyrouié year. Pespa eue v Ylanenne

&
Puc. 217.

Mbl PACCMOTDHM TOJBKO OAHY rpanb BXAZ, kotopas BH-
LASAUT, KaK BepXHAs TpaHb INOJYYEHHOTO HJJI30pPHOrO
Ky6a. Ha puc. 218 noka3an meTox HepCHEKTHBHOIO MPOEK=
THpopanusl rpanu BXAZ ceepxy u cboky na B'X'E'Z’,
(£ a= 4 o, nockonbky 310 yroa rpawn B’X’A’Z’ wnameit
MOJesH, Haxoasuiefics B IOJOXEHHH, COOTBETCTBYIOIIEM
EV, 4To npuBoaMT K BHAY Ha puc. 217,6.)

V — 370 1eHTp NpPOEKTHPOBAHHSA, HJIM TOYKa, TAe pace
noJioXKeH rJjas uHabawaaTess, a PasyMHOE pacCTosiiHe OT
o6pexTa Ao 3TOro ueHTpa paBHo 60 cm. Ctopona BooGpas<
Xaemoro kyba ¢ BepXHeH rpaHblo OyJeT paBHa NPHUMEDHO
10 cm. Bce, yTo HaM AeHCTBHTENBHO HYXKHO BHOPaTh,—
3TO BeauunHy auaroHann AB c ueHTpom P (coBmapamomuM
B npoeknud ¢ Z). 3aTeM MBI YePTHM Ha KapTOHE YeThls
pexyroabunk B’X’E'Z’ ¢ npambim yriaom X’E’Z’, Bhpe-
3aeM’ TpH KycKa TakOro pas3mepa H GOPMB H COEIHHSEM
HX, Kak Nokasano Ha puc. 219. Koria Mo coeanHuM [Ba
pebpa Z'E Mexay coGO0, TO TOJYYHM TPH CMEXKHBE Ipa<
HH pHc. 216,a, TONBKO C H3MEHEHHBIM (HMCKaXKEHHBIM)
BHEHIIHHM KpaeM,
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He crourt BhipesaTs ‘BClo GHIYpy B BHIE OAHOTO KycKa
KapToHa, uMeioiltero topmy, yxasaHHyo Ha puc. 219, no-

'

B/ Cbepxy A Surus npoexmupobous

‘L

Puc, 218,

CKOJIbKY CTHOH KaDTOHHOTO JIHCTa He GYAYT OYeHb YeTKH-
mu. CoenuHuTte Jyyumie TPH OTAEJbHBIX KYCKa C 06paTHO#M

Puc, 219,

CTOpOHbl KJEHKOH JIeHTOHl W 3ayepHHTE BHEUIHHe pebpa,
HHAaYe OHHM IIOKAXYTCA CJAHUIKOM CBEeTJLIMH (Befb OHH
JONKHH H300paxath Jasbuue pebpa HIIIO30pHOrO Kyba),
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ddpdrexT ycHAWTCH, €CTH MB HaHECeM :CETKy Tepecexkalo«

IUXCA MpSMBIX ‘B TIOAXOASILEH INePCHeKTHBE MmO KpaiiHeh

Mepe Ha OLHOH TpaHM, KaK 5TO CAEJAHO B CAyyae Bepx-
Helt rpann Ha puc. 219. KoHueBBle TOYKH 3THX HpPAMBIX
MOXKHO TOJYYHTb, CHAEIaB pAaBHOCTOAIME OTMETKH Ha

AZB (pmc. 218) u orMersmB uX Tpoekuud Ha E’Z"B’, aHa<

JIOTHYHO MBl Haxoium caMu Toukn E’, Z’, B’. Hcnonawe-
3yl 3Ty CeTKy, MH MOKeM HAHECTH Ha COOTBETCTBYIOILYIO
rpaHb .DHCYHOK MJH HaANHCk, U306pa3sHB €ro chnepsa Ha
NPAMOYTOJBHOH CeTKe, a 3aTeM NepeHocs €ro TOYKa 3a
TOYKOH HA AAHHYIO CETKY.

Mogens cieayer B3ATh H [epXKaTb COBEPHIEHHO HEMO-
JIBHIKHO C 3aKpBITEIMH TJia3aMH. 3aTeM OTKpoiTe OOuH
rnas. Tlorom MoxHO cjerka noBepHYTh MOZe/b; 3¢ddeKT
OKaxercsl BecbMa CTpPAaHHLIM, Jlyulle 3TO HpojenaTh HA
yJaHle, HO He Ha COJHIE; B NPOTHBHOM CJyyae TEHH Js«
I'yT Ha HeOPaBHJbHLIX MECTax.

95. Ilockospky MIHpPHHA cCTyneHedl NOCTOfHHA, MPO-
CTPaHCTBO, 3aHATOE TOH YACTbIO JIECTHHIH, Tde OHA IMOBO-
paunBaer, npeiacTtaBJsfeT cobofi KBaapar, yroJa KOTOPOro
kacaercs amaronann AB (puc. 220). Uepes cepeauny M

A X M Y E
i i Z
1
]
!
1
]
]
. 1
1
1
B ~ 1
F P N B
Puc. 220.

orpeska AE mpopeaem mpsmyio MN napanneavno AF.
IIpoBenem MP rtak, urtoGel PN = !/yMN; Touka nepece-
MeHust -/ W JacT yrodl OLHOH H3 ABYX DaBHBIX KJIaJ0BOK,
OTMEYEeHHOH HYHKTHDOM.

Hoxazareascrgo. MN — npsiMasi, COeIHHSIONAA cepe-
AHHY BepXHeH CTOPOHBI HEKOTOPOro KBaZpara C MOJIOBHHOM
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PN ero ocHoBanus. CnegoBatenbHo, npamasa MP — sro
reoMeTpHYECKO® MECTO BepIIMH KBaApaTOB, Y KOTOPHIX ce-
penvHa BepxHeH CTODOHLI pacHojioxkeHa B Touke M, Takmx,
HalpuMep, KaK HCKOMBIH kBagpar XYZI.

96. 1. Paccrosinne a0 cron6a paBuo 16 M. Kak Buamo
Ha puC. 221, KaxAWH NpONNEeHHBII OTPE30K NpelNCcTaBJserT

N
NwW NE -
uma,

2 & P — emon®

Sw

Puc. 221,

coGof OAHY H3 paBHHIX CTODOH HEKOTOPOro paBHOGEApeH-
HOTO HPSMOYTOJBEHOTO TPeyroJbHHKA; a H3YUHB BHHMATEJNb=
HO DHCYHOK, Mbl JIerKO Hafilem ofwyo Qopmyiy:
d=4/2". B namewm ciyyae n==38, 28 = 256; /256 = 16.

II. Cnenyomue paccy:KAEHHS JIETKO NOHSATb, ecJH Ha-
9epTHTE KapTy HOyTH 4uejoBeka Ha Oymare B KJeTKY
~(puc. 222). Cropona kaxjaoH KJeTKH paBHa 1, a ee aua-
rosab — 4/2 . CHayaja 9eNOBEK NPOXOAHT OAHY CTOPOHY
KJeTKH, a 3aTeM OJHY AHAaroHaJje; 3aTeM OH HPOXOLHT ABe
TakKHe CTOPOHH H jBe AHaroHa/ju; AaJjiee —4 CTOPOHH H
4 nuaronasd u T. A. Takum obpasom, B ciyyae 4€THOrO n
paccrosiHHe A0 cTon0a d==2%% a B C/ly4yae HEYETHOro n
d=(n—1)4/2. B nepBom ciyuae 4eJOBEK HAXONHT HY¥K-
HYIO LeJyI0 CTeNeHb [BOHKH; BO BTOPOM, HJIH HEYeTHOM,
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cayyae eMy HYXHO JIHIIb 3aNOMHHTh  BHIpaKeHHe
A/2 (=1,4142 ...) ¢ TOf TOWHOCTBIO, C KOTOPO# OHO IpH-
BOAMTCA B Tabsnnax, H yMHOXHTb HAa Hero YHCJIO IpOf-
JeHHHX oTpe3skoB muHyc 1. ITociennsas ¢opMyna rogutcs

1 2 . L 1
a/Ne, N
9 ) b,;»
4 1 1
Lmapm
.
q,
mA
4
8
01:9\
b4
b A
> &
v
8

Puc. 222.

U 1Jf 4eTHOTO A, HO HYXHHH pe3yJbTaT HeJb3d NOJNYUHUTh
6e3 nomowH Tabaun (wan deHoMeHaJbHOH mamATH) 1,

97. Ecnn mmpuna nomellenust w =1, To ero AnuHa I
yIAOBJETBOpsieT ypaBHeHHIO [ =1[®—1 (otkyna I ~ 1,325).

Bce yrinl, o6o3nayenHsie uyepes a (puc. 223), ABaAOT-
€A NOMOJNHHTEABHBIMH K YLy B.

N3 nonobust TpeyrosbHUKOB I u 2 ciaenyer, 4To

c a . a?
oA

! BnpoueM, un onna Ta6nHI2 H HHKakan (eHOMeHaJbHAas NaMATh
HE JaJyT TOYHOTO De3yJbTara, HOCKOJBKY, IAs TOro 4ToGhl €ro nosy-
YHTh, HYXKHO 3HAaTh BCE 3HAaKH B GECKOHEYHOM HENEpPHOAMYECKOM pasJio-

sxennn yncna 4/ 2, = I pun. nepes,
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Hs nopo6us TpeyroasHukoB 2 u 3 cjaeayer, uTo
b
atc™
soac=b*—a%

% = coi? 4 ac = b,

IToncraBasa ciona HafileHHOoe Bbllle BhHIpa:KeHHe AA C,
MEl TIOJIYIHM

3
-% = —a% .. .8=0b—a%,
..Aa?b=b3 '_:-a?t
) b a b
P> e
b @+ c
é c @ @
a = 4 b
4
¥ L
/A -
Puc. 223.

Paspenum o6e gactu sToro pasenctBa Ha a’:
b b \3
+=(¢) -1
a a

M3 nonoGus TpeyronbHUKOB CJAELYET, 4TO

_1___.?_ 0 —1
w a’ H W=1
cl=2X,

a

l.ol=13— 10,
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98, /llobbie 71Ba MAPANJEIbHHX PABHOCTOPOHHHX Tpe-
yroAbHEKA, BepHIHHBI KOTOPBIX COBNAJaldT ¢ BePHIHHAMH
Kyba, JeAfiT BHYTPEHHIOI0 AHAroHa/ b Kyba, UM TiepreHaHs
KyJAPHYIO, Ha TPH PaBHBIE YaCTH.

Hoxasaresvcrso. Mpl BOCIOAB3yeMCS OPTOrOHAJbHOM
npoeknuefi Ky6a, H300paxkeHHOro Ha pucC. 224, @, ¢ Takero
HalpaBJeHHs, NPH KOTOPOM JYyY 3peHHSl OKashlBaercd mna-
pannenpHsim zHaroHadaMm AC u EG. [IBa ynoMsaHYTHX

A
B A raodu
D D 2 B
171 3
F
. P4 4
H H 2 PR
& E csatu
o a
. Puc, 224. -

BHIIe TpeyroisHuka — 3to AACH u ABGE, a oproro-
Ha/lbHAs NpoeknHs Kyba m3obpaxkeHa Ha pHc. 224,6 c Te-
MH xe 0003HAUEHHAMH H € TPeMs JONOJIHHTeJbHBIMH Ipss
MBIMH. /

[TockoabKy BCe peGpa paBHH ® BCE YIJb, 32 HCKIIOS
4YeHHeM YICAOB, 0Opa30BAHHBIX AHATOHANSMH, NpAMEHE, B
CHJ1y CHMMETPHH BCe UeTHpe TPeYroJAbHHKa, 0003HaueHHLle
1, 2, 3 m 4, xourpysutssl, ‘CJeI0BATEILHO, UX BHCOTH
paBHel H JAnaroHadnb FD pasbupaerci napaliiaeSbHbBIMH
npsmeivue CH u BG Ha Tpu papuble 4acTH.

99, 1, Isyrpanusifi yroa pasen 90°,

11, B pesysnbrate WpOAONKEHHs IJIOCKOCTEH MOJNYUHTCHA
Ky®0. ,
OTBer Ha nepsHIfi BONpPOC Jierye BCETO NOJYYHTH, ©CIH
CHayaJaa OTBeTHTh ‘Ha BTOpofi Bompoc. IlpeacraBum cebe
IEeHTPAJbHO-CHMMETPUYHBE  (NJIOCKHMA)  IIeCTHYTOJbHHK,
KOTOpH# pa3buBaeT HeKOTOPHLIH Ky6G Ha MBe PaBHEIE GacTH
{puc. 225,a). Ero BeplIHHH COBNagamoT C OTMEYEHHBLIMH
nudpamu cepenunamu pebep kyba, CuaeaoBaTe/IbHO, STH

213



CepelHHH MOXHO COEAHHHTb ¢ BepmiHHaMH A W B Haure-
ro ky6a OTpeskaMH pPaBHOM AJMHB. DTH OTPe3KH 06pasy-
10T 12 pebep moMynpaBH/IBHOIO ABEHAANATHIDAHHHKA, BCe
TPEYroJibHbEIE TpaHH KOTOPOrO KOHTPYSHTHH, €ro 0CTaJb-
uple 6 peGep 00pasylOT CTOPOHH NPABHJBLHOTO MIECTH-
yroaennka. (Ha puc. 225, @ 3amrpuxoBanHble TPEyroJbHH-
KH Ha 3aAHHX TpaHAX npubausurtenbHel. I110cKOCTE miecTHs
yronbuMka He usofpaxena.) Ha puc. 225,6 uso6paxkena

!

Puc. 225,

olHa M3 rpaHeifi l2-rpaHHHKa, pacloJOXKeHHass Ha TpadH
Ky6a. Ee BHIcOTa B moaTopa pasa npeBHIIaeT €e OCHOBa-
HHe, yTO NO3BOJIAET HAM HIACHTHOHIHDPOBATH HAIIY MOAEJD
C paccMaTpHBaeMHIM B YCJOBHH 3aJaYH MHOTOTPAHHHKOM:
Tak kKak y 3TOro MHOTOTDAaHHHKA YepeiyiollHecsd TpaHu
ABJSIIOTCA YacTAMH rpaHell ky6a, TO OHH, CJERLOBATEJBLHO,
00pasyioT mMexay coboil AByrpaHHble YIJbl, paBuue 90°,

100. IIpoBeneM, kak mokasaHo Ha puc. 226, AONOJHH-
TesbHBle NpsAMHE; 34eck O — 3TO IEHTD UIECTHYTOJbHHKA,
1] n HK — nepneHAHKYJsPHH cooTBeTcTBeHHO EG u GF u
JesdT 9TH OTPe3KH mnomojaMm. B cuay cummerpun [H = 3,
BG = CG = 2. Pacuupum tpeyroabsukun AEB u CFD rak,

aTo0B 00pasoBasnchk O6abuine Tpeyroabiukn AEG u DFG,

ITocne Toro kak, coruys Kaprou no AG u DG, MH coBMe-
ctum E u F, cropoubl £EG u FG coBmaayr, a Toyka J coB-
nager ¢ 'K, B pesyibraTe yero obpas3yeTcs HOBBIH Tpe-
yroneuuk [(JK)H. Ecau Mbl Tenepb, H3MEHHB MaciuTab,
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npuMeM ANHHY /G (= HG = [E = FH) 3a 1, To okaxercs,
gro JI=KH =+/2 /2: cnenoBatenbHO, B HOBOM TPeyrojb-
nuke yron I(JK)H — npamoii. ITockonbky IJ u KH nepnen-
LUKYJApHEL ofleMy pebpy JABYX HCCJAEAYEMHX Tpe-
YTOJbHHMKOB, ABYrpaHHHHA yroJ, HMH 00pa30BaHHBIHN,— Nps-

G

Puc. 226.

MoOH, H, CJef0BaTeJ]bHO, ABYTPAHHBIH yroJs, o6pasoBaHHHI
AAEB u ACFD, Takxe npamoi.

101. Ecau UIMpHHa KJIHHA W paBHa I, TO Jmmxal=w/é—’
a Bbicota h=4/2 [3 (puc. 227).

Puc. 227.

Mp HauHeM ¢ Merofa Muccuc I'. Ha puc. 228 cxemaru-
YecKH H300paKeHo NOMEpeyHoe ceuyeHHe KJMHA ¢ paspesa-
MH. Kocble rpaHd NomapHO NOAXOAAT APYr X Apyry, ho-
3TOMY YHCJO cJoeB Bceria uyetHo. Ecam 60 yHcsao cioes
paBHstIoch ABYM (ORHH. paspes), TO IJIOCKOe OCHOBAHHE He
W3MeHuJocb OB, HO Muccuc I, ckasaja, u6TO pasMepm)
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KJINHbEB MEHBHIE pa3MepoB Kycka XJaeba, TaR 4TG UHCIO
€70eB M0JXHO OHTL Gosblne ABYX. MoxHO 3ameTuTdh, YTO
B ClIyua€ yeTHIpex cloeB w yjBaHBaetcsd. Dosee Toro, eciin
0003HaUUTh uYepe3 n YHCIO €JI0EeB, a uyepes X — obHLYIo
LWIHPHHY CJOXKEHHHX APYC C APYFOM KYCOYKOB (KOTOpHie,
no ycJoBHIO, 06pasyloT OAHH pdAn), T0 x = nw/2. B cay-
%ae YeThIPEX CJOEB, €CJH HYXHO COXPAHHTb NPEXHHE INpO-
nopuuH, muccuc I', moJxkHA 3TO crenaTb, NOMEHAB MecTa«

=1 2 =2

e mreron S et -
[ 4,
1 / B ,;4
b ly B l A / D K‘
1 vz Y 1
2 cnog 4 enos
- r=3
Al 15
5 s
Dc %
Vsl  Ifn e s S TTF 2
BB ¢ 71 1 E__ 7 T
v % L] F
6 crves
Puc. 228.

Mu I m w (puc. 229). Toraa MH HOAYYHM, 4TO @ = I, [ ==
=2/l, s .P=2, nau l=4/2. 3uaunt, pasmMeps Kycka
xneba oTHOcATCS APYTr K Apyry, Kak 4/2 k2 (2:4/2 =
=4/2), uro, Kak MH BHIHM, He SIBASETCd HeOGHYHBIMH
nponopuusaMH AJ1s KycKa xaeba.

Ecin 6n mmccue T. cpenana 6 cioeB (x=23 Ha
puc. 228), To aHAJOrHYHOE COOTHOUICHHE AJI HEH3MEHHEIX
f1POMOPUHi NpHBEJO OH K l=f\/3 . Onuako, Kak 3To MO+
#HO ycMmoTpeTh u3 pHC. 230, a, mocieaHee NPELNOJOKEHHE
npuseno Ob K HEOBBIUHO NJMHHHOMY Kycky xie6a. M uem
GOonbWIMM MB B3SAH OBl 71, TeM MeHee NOXOEMAM GH HpO-
WOPUHMM KycKa XJjie6a Ha o6blyHbIE; CAEKOBATENbHO, MHC-
cuc T. caenana 4 ciost u MJIOCKHE Pa3Mepst KJHHbEB CHPa
OTHOCHJIHCE, KaK 1:4/2,
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Bud knung thepxy.

w=1
1= V2
Prac. 229,
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Jlng TOro 4TOGH ONpPeAesHTh BBICOTY A KIMHBEB, MBI
BepHeMcs K MeToay MuCcHc B.: 37ech BHOBb CJIOH JOJIKHHI
pacnagaTtecst Ha napel (puc. 230, 6). Ilockoseky pasmepsi

Kycka xjeba oTHOCSTCH, KakK \/2 12, oHa NOJXKHA pasMe-
CTHTb CBOHM KYCOYKH HO KpaiiHefi Mepe B ABa psaia
(puc. 230, 8); Ho oma, corjgacHo cjoBam Muccuc I'., cne-
Jiaja TOoYTH B YETHIPe pasa OoJibllie pa3pesoB, YeM cama
Muccuc [. TlosToMy pacnojioxenHe KYCOYKOB HNOJKHO
O6HITL TaKuM, Kak Ha puc. 230,2, To ecTs cioeB 12, a pas-
pesoB 11, uto moutw B 4 pa3a OoJblie TPeX pa3pe3oB.
OueBHAHO, yTO B CJyYae MHCCHC B. yHCJI0 CJOEB AOJKHO
ObTL KpaTHo 4, a gasa 8 cJoeB morpebyeTcsl TONbKO 7 pas«
pesoB. OTciofa MH BHAHM, YTO TOJIUIHHA €€ CJOEB AO0JXK-
Ha paBHATbest [/12, a mocKosbKy o6e JielH MMEIT JeJo ¢

OHHAKOBHIMH OGbeMaMH chipa, A ==*/jol, nau 4/2 /3.

Mu noaxusl G6HTBH GjarofapHst Muccue . 3a To, 4TO
OHa HE pacHoJIOXKHJAa CBOH cjou Oojiee YeM B OAHH DsI,
ub0o 3T0 mMpuBeNo OH K yAPYYAIOUIEMY YCAOKHEHHIO 3aJa4H.

102. CrakanoB 6o 129.

O6niunas, naubosee s(PhekTHBHAST HPOHEAYPa COCTOHT
B TOM, 9TOOH HCCJAeNOBaTL cpa3y HOJOBHHY CTAKAaHOB, 3a-
TeM INOJIOBHHY CTaKaHOB H3 TOH TIpynnel, rie OOHApyKeH
AA, 3aTeM IIOJIOBHHY OT HOJIOBHHEL H T. A. JAO TeX mop,
HoKa MH He HalileM HYXHB crakad. Takum oGpasom,
cTemeHH 2 nalOT HaM INepBHIH KJIOY: AJS [IBYX CTaKaHOB
norpedyercs OAHAa NpPOBepka, AJs TPEX WIH YeThIpex —
AB€ NPOBEPKH; /151 NATH HJIM LIECTH — TPH NPOBEPKH H T. A.
Yncno 128 — 210 eAMHCTBEHHAs CTeneHb ABOHKH, pacrmo-
noxennasa mexay 100 w 200, tak uto nast 129 m Gonblue-
ro YHcja cTakaHoB HaMm norpebyercs 8 wucnumTauufi. Tog-
Hee ropops, HaMm MmO240 Obl MoTpebGoBaThbes 8, HO, NMpoBe-
puB cHayana ! cTakaH, MB oOcTaBHM cebe 7 HCOBLITAHHIT
Ana octaBmiuxcs 128 cTakaHoB, YTO RAeT TY K€ OUEHKY
8 nJ1 MAaKCHMAJLHOTO YHCJIA HCIBITAHHUA.

B ZeficTBuTeNbHOCTH B clydae MepBOH INPOHEAYPH
MaTeMaTHYeCKOe OXHJaHHe YHucJa HCHHITaHHH paBHO
7,0155..., B TOo BpeMsi KaK BO BTOPOM CJydYae OHO DAaBHO
7,9457... . Tak u4to, mpuGerast KO BTOPO#i MPOLENYPE, MBI
«pacTpaynBaem» 0,930... ucnbiTaHus («He NOJHOCTBIO O1-
HO> HCIOHITaHHe, Kak ckasaja npodeccop). (Ero puck on-
paBxajcst, H00 HMMEHHO HepBHIH cTaKaH OKa3aJjcs OTpas-
JEeHHBIM, YTO YKPEmHJO JoBepHe PabOTHHKOB JaboparTopuu
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K Y4eHOMY HACTONBKO, YTO BO BCeX AasibHEHIIMX cJIyyass
OH MOT' 1eHCTBOBaTb, KaK CYHTAJ HYKHEIM.)

103. I. CnnomneiMu snuHEAMH (puc. 231) mokasaH wc-
XOAHBIH MpsMOyroibHHK. CyA3d ¢ NOMOIIBIO ABYX CKJIaZOK
HallJa UeHTp nmpsaMoyroibHuka O, a 3areM Hallga TOYKH,
OTHeJAIIHEe OT €ro HHXKHell CTOPOHBEI COOTBETCTBEHHO !/,
(mepBast cksaska NOKasbBala CEPEHHY HHIKHEH CTOpO-
HEL), !/s, /16 B /3. 3aTeM cJIOKHJIA NPSMOYrOJBbHIK BIOJb

PANE
,I \\\
I/ \\\
’, ~.
// =2 RS
F /
/// *
1/2 w 0 // W= I
/
V3zl /I/
%51— 141 /
(A) sl el F
Puc. 231.

npamoi FF’, upoxomsuieli uepes O TaK, uTo6H OT-
METKa, COOTBeTCTByMOmAas !/3, oOkasanace Ha BepxHed
cTopone mpsMoyrosbHuka. (Touka O mo3xe ucmoJb3yercs
AJisl HaXO0XKJeHHS LIeHTPa HCKOMOT'o MaKCHMAaJIbHOTO Kpyra).
ITynkTHpHHE JHHHH NOKA3HIBAIOT HOBOE MOJOXKEHHe 3arHy-
TOH 4acTi.

Hoxasareavcreo. Puc. 232 yynThiBaeT 3ajaHHHE OPO-
NOPUHHA; ONHAKO MBI HpeHeOperaeM TeM, YTO MJHMHA Mps-
MOYroJIbHHKa paBHa 2, M o6o3Hauum ee uepes I Touka
O — 3TO LEHTP HECJOKEHHOTO npﬂMoyrQM;HnKa, a pocie
CKJaAbLIBaHHA NOJyyaeTcs (BHIYPa, CUMMETPHYHAA OTHOCH-
TeabHO orpe3ka AQ, nepneHAHKYJAsspHOro ckiaagke FF’.
Touyka D — 310 HeHTp HCKOMOTo Kpyra, Kacawerocst FF’
B Toyke O, a OGOKOBHIX CTODOH mupsaMoyrojbHuka A’E
(snece paccMaTpHBaeTCs TOJIBKO OfHA CTOPOHA, HOCKOJIBKY
durypa cummerpuyna) B Touke C’ H NPOXOASINEr0 4epes
TOYKY A mnepeceyeHHs IJHHHBIX CTOPOH NPAMOYTOJBHHKA.

‘DC” pepnennukynsipen A’E; npopesem OB’ mepnenmu-
Kyaapuo A’E wu, cienosartesbHo, napannensio DC’ n FE.
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Touka ‘O —cepennnia FE’, cnenosarenmm,j_B,’ —eepenna
A’E. CoenHHM .IpaAMOit TOuKy ‘A ‘H Touky ‘B ‘TepeceueHus
OB’ ¢ uckoMmofi okpyxHoctsio. Torna L ABO npsMoi, 1o-
CKONBKY OH ONHpaeTcsl Ha :AuaMeTp; ciefoBaTenbno, AB
‘mapannensno A’B’, 'IIposefeM o0Tpe3oK BD; MOCKONBKY,

F o,
Puc. 232,

Y/ ACD npswmoii, AC=CB; cnenosareibio, AC =1/,
Ilposenem DC .nepuenaukynspro .OB; rtorna Q@ = BG =
== CD. B'O =l/2. —

x=pagnycy AP, a y=l2=2BG.
BG=CD=x—y;

"ay—'2i_2x+2y’
.‘.y=2x—% HIH 2x—y=-l—‘ (n

¥ npsamoyrosibHoro TpeyronbHuka ACD cTOPOHHI PaBHBI X,
X—y u s |
oo x2=x2 = 2xy 4% - o
1
Sy — Y= (2)
‘YmHOKHM 06e yacTH ypaBHeHus (1) ma-yi

2xy -_ y2 =5y.—é—'

TOra H3 paBeHcTBa (2) - MBI MOJYYHM'
v _ 1
2 18"
y=—=l.

VIMeHHO 310 3Havenue Beiunciamna Cyasu aas AA’ npu
1=2; AA’ ='/\s. Paguyc nokpHTOro Kpyra=1/4 4 y/2,
4To Ha !/ Gosble pajmyca: Kpyra, HOKPHITOTO HeCJ]O-
XKEeHHOH GyMaroi,

L. TIpepennbl, B KOTOPHIX MOXHO H3MEHSThH JAJHHY Tps-
MOYTOJIbHHKAa, PaBHEL COOTBETCTBEHHO

L 1 L — 1
' 4243 2 6—24/8
Huxuaa rpanuua, [,, nocruraercs, korpa AHaMeTp. HCKO-
MOro Kpyra paBeH 1, TO ecThb WHpHHe OyMarH, HHBIMH
CJA0BAMH, KOTAA CKIaJbIBaHHE He NaeT HHKAKAX NpEHMY-
wecTB. Bepxwas rpaumna, l,, otBevamomas HaHGOJbIIUM
NIPEHMYLIECTBAM, JOCTHrAeTCsl, KOI'la KPYr Kacaercs JIHH-
HBIX CTOPOH HPAMOYrOJbLHOrO JHCTa GymarH. JIwo6oe aajib-
Hefilllee yBenHuyeHHe [, NPUBEAET, KAK NMOKA3LBaeT OnucaH-
HH BHILIE MeTOH, K Kpyry, KOTOPHI HE OYAET HOJHOCTBIO
fIOKPHIT.

nepBoM cayyae (puc. 233,a) x = w/2, unu s, Tax
uro B AADC, DA =2/, u AC = YJ;;

)

. o\/é- 1 . ) <1 »‘/3— 2—»‘/5-
CDE=TE =g~y =y 2B
1
y=—-8—l,
s 7 — I
= 4—24/3 "

Bepxuas rpannna (ma puc. 233,6 nokasana TOJbKO
JIeBasl TOJIOBHHA 4epTeka) NPHBOAHT K X == 3/, MOCKOJTR:
Ky CE =3/,.

Snaunt, B AADC DA =38/, u AC =/,;

4/8 3 1
"DC=T=T-—y; Y=g
L3=vE L
- 4 8/

O T —
e 6—_2\48 -

224.



HecumMMerpuunoe cKjaabiBaHue, NpH KotopoMm FF’ He
npoxXoAuT uyepes Touky O, Baer B OoJiee y3KHX Ipelenax
uyTh 60JbIIMe 3HAYeHHA NJIs X; HO OHO CJHMIIKOM IPOMO3J-
X0, yToOH 06CyxaaTh €ro B COOPHHKE TOJIOBOJOMOK.

III. dToT TpeyroJbHUK — AHO(AHTOB, TO €CTb OTHOLIE-
HHSL €I0 CTOPOH BHIPAXKAKTCS PANHOHANBHBIMH YHCJAAMH, H,
Clle0oBaTebHO, NIPpH HoAXonasileMm BuOope Macurraba nnau-
_HBl CTOPOH BHIpPaXKalOTCH HEJLIMH YHCJIaMH. B Hauem cay-
mae (w =1, [=2) cropoust AADC paBun Y4, x—y u x.

Puc. 233.

IMockosbky y = /is, a x=1/4 — y/2 =y — /32, TPH cTO-
POHH DaBHBI COOTBETCTBEHHO 4, 7 /30—1/16 u 7/35. IIpuBens
9TH APO6H K OOIEMY 3HAMEHATENIO, Mbl HOJIYIHM 8/359, 15/29
u 7[5, a 82—152==172 Ecnu [ = w, TO AJHHH CTOPOH paB-
HHl 3, 4 u 5. [TockoNbKY B panvoHaILHOM OTHOUIEHHH W/! Mbl
BcerJia MOXKeM INPHHAT W 3a 1, IJg CTOPOH Haulero Tpe-
yroJbHHKa noJyuaercs chaefywoimas QopMynaa (I — panuo-
HaneHo): [, [°—1/,, 241/, D10 mpencrasisier co6oll Bcero
JINIIL  HHYIO Bepcuio OoJilee  3HAKOMOIO  BhLIpAXKeHHS:
€C/IH 1 — HedyeTHOe YHCJIO, TO CTOPOHBl PaBHBI COOTBET-
CTBEHHO

1 1 )

n, gm*—1), 5@+1)

€CJIM n — 4E€THOE€ 4HuCJo, TO CTOPOHH paBbe
n\2 n \2

n, (—2—) —_ 1, (—2—) + 1.

dtuM crnocoboM Jiobble NpONOpPUHH HPAMOYrOJLHHKA,
KOTOpDHIEe MOXKHO yCTAHOBHTb DyTeM CKJIAABIBaHUS (TO eCTb
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KOTOpHE MOXHO MOJYYHTh BO3MOXHBIMH JAeJEeHHSIMH Ha Ya«
CTH, B WYHCJIO KOTOPHIX BXOAAT BCE CTE€HEHH 2 ¥ MHOTO
APYrHX 3HAYEHHH), NO3BOJAIOT OTMETHTL y HAa CTOPOHE
NPSIMOYTOJIbHAKA M, CJIeNOBATENIbHO, CJOXKHTH ONTHMAaJb-
HY10 GOpPMy B Tpelesax, NPHBENEHHHX BHIIe AJs CHMMET<
PHYHOTO CKJIaqbIBaHHs,

104. Ha puc. 234,a cknagku nepeHyMepoBaHH MO MO«
PAIKY, IPHYEM COOTBETCTBYIOUHE LHQPH CHAGKEHH MOy~
Kpyryoii ctpesnoukoll. Ckiaaku I, 2 u 3 JelsT mocjaenoBa-
TEJbHO MonoJaM GOKOBYIO CTODOHY NDsIMOYTOJEBHHKA, PaB-
HYIO 1, ee NOJIOBHHY M 4YeTBepTh; TakWM O6pasoM, AC =

7N Sucrm Basmr
TN yyms dnunee
ad \ 7
y A <7 | N B
NE~El3 -
¢ \ AF 4, 5
N ¢
~, Q \\ I,
(RN
\ ’
| \ /! \Q
v ki D
a
Puc, 234.

= /. Cruanka 4 coenunser Touky C u yron B (ee cie-
AyeT NpPOBOAMTH OYeHb TOyHO). CkJaaldka 5 ofpasyeTcs, KO-
Fla MH coBMewiaem GOKOBYIO cropony BD ¢ BepxHHM oOc-
HOBanweM AB, 4To NO3BOJISIET HAM OTMETHTH C MOMOIIBIO
CKNafku 6 JJMHY y Ha HHXKHEM OCHOBaHHH BOGJNH3H Bep-
wuEet D, C  poMompl0  HEKOTOpPoH  M3BOPOTIMBOCTH
(puc. 234,6) nmumy y BOim3u D ynaerca mepeHecTH Ha
BepXHEEe OCHOBaHHe B DaHOH TOYKH A, HCHOJB3yS CcKJaf-
Ky 7. UtoroBast ckinanka 8, o6o3nayennas HYHKTHPOM, I10-
JYYHTCH, €CJIH MH HaJOXHM yroi D ua yron A rtak, uro-
6Bl TpH 3TOM CONPHKOCHYJHCh CKJIAgKH 6 W 7, a 3aTeM
aKKYPaTHO NPHXKMeM BEPXHIOI NMOJIOBHHY JIHCTA K HHIKHEIL.

Hoxasareascrso. Ha puc. 234, a orpesok AB oTHOCHT-
et kK AC('/s), xaK I K y, B cuay NoaoGus TpPeyrobH-
KoB, CiienoBaTenbHO,
1

2

81
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uTO Kax pas i -paBHO ‘HYXHON BeJHUMHE, KaK AOKa3aHo B
TosoBoJioMKe . 103.

«Cynsn ob6bscuniaa Jluiaman, uTo 3TOT ¢noco6 rogutcs
# AJ NPAMOYTOJAbHHKOB, KOTODble 'KOPOYe HHXKHeH rpauu-
UB (Rae AJI KBAApara), HO NPH TOM MH HE TOMyYaeM
NpeuMyllecTB, CBA3aHHHX € Das3MepoOM [OKPLIBAEMOTO
Kpyra.

— 51 He xouy IpHBOAHTL 37leck BCe HYXHHE BHKJal-
KH,— cka3aJjia oHa.— §l Beab 3HA, YTO TH He OYEHBL-TO
JIoOHIIb MaTeMaTHKY.

— Marematuky — HeT,— OTBeTHJa JIWIHaH,— a BOT
MaTeMaTHKoB — na. Bo ‘BCAKOM clyyae, MHe HpaBHTCH
¢{opMa, KOTOpast HOJYyYyHJIAChb: TaK H KaxeTcs, u9r0 OHA
pacnpaBHT KPHUIHIIIKH Hanogobue xyka ckapabes W, 03a-
6O4YeHHO XKYXKKa, YIECTHT NPOYb.

105. YenoBeK HaNONHHJ CTOAUIMH HA CTOJE NPOTHBEHL
6ojiee yeM HaNOJOBHHY, a 3aTeM OCTOPOIKHO NPHIORHSJ
OJ{H KOHEel, BHJHMB YaCTb BOABl TaK, YTOOW YpOBEHb BOAH

Bud 8 nepcoennibs

Bud cbepxy

“Bui? coony

Puc. 235,

noctur otMetkun E (puc. 235, a), coorBeTcTBYIOHIEH HHXK-
HeMy kpalo noaHaToro Konua. Ilpm stom B npotuBHe
0CTAJIOCL POBHO /9 MHHTHI, MOCKONBLKY €ro He3anoJHeH-
HAas YacTh HMeeT T€ e DasMepsl -4 (OpMy, 4TO H HacCTh,
3anoJiHeHHas BOJOH.

¥ 0GBHIYHOTO KYXOHHOTO CTOJIA €CTh NPAMOH Kpad. Hamr
YeJIOBeK CABHHYJ NPOTHBEHb Tak, 4YTOGH NPOTHBONOJNOK-
Boie yrael C u C (puc. 235,6) okasajmch Ha Kpaio, a
3aTeM OH BHOBb CTaJ HAaKJOHATH NPOTHBEHb, NOJACTABHB
yaury Ajst BhTeKawoumedl Boab. OH HAKJIOHSI HPOTHBEHBL 40
TeX NOp, noKa YPOBEHb BOAEI He gocTur yrjos C u C/,
K sromy mMOMeHTy B yalle 0Ka3aJjochb POBHO !/3 HHHTH,
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Hoxasareascreo. Tlponopuun NPOTHBHA HeCylIeCTBeH-
He. Ha puc. 235,8 nsobpaxen nporusens B nocaenuui
MOMEHT Bceli npouenypsl. OcraBlascs B HeM BOa mpuHAna
¢opMy nupaMuan, oOGBeM KOTOPO# paBeH npousse-
ACHHIO TJIOWAAH ee OCHOBAHHA HA OAHY TPETb BHCOTHL
B nannom ciygae miomazp ocHoBamms paBHa [w/2, rne
I —anuua, a w-— wmupusa npoTHBHA. CrenoBaresbHo,
o6beM. nupamuim paseH [w/2 X h/3 = [wh/6 (h— BoI-
coTa mupamuas). Ilockonbky oGbem mnporHBHS (! nun-
Ta) == [wh, OCTaBIIAsACH YACTb BOAH COCTABJSIET /6 NHHTHL.

Cnenosatenbo, B  walle 0Ka3ajock No—1g=1/4
HOHHTHL

106. B pesysibrate mosnyuntest: oaua 4acTh, ABe CTOpPO-
Hbl, Tpu kpast (I, 2 u 3 Ha puc. 236,a), HH OAHOTO nepes
KPYUHBaHHs C TONOJOTHYECKOH TOYKH 3peHHs, H6O HepeKpy-
JHBAHHS BEPXHEHl YaCTH CBOAATCS HA HET MepPeKpyYHBAHHs-
MH B HHKHeH yacTd. Kpome Toro mMeiotca ABe AHIpHL.

) Kpau 1 .
Hpaiu 2 Aﬂﬁ//eyﬁﬂ
\ \ ¥ Kpaq 3

E' AN A ﬁ,&
\Fﬁr

o
LA —

[ ———— y AR ~5"
i P "
Ly L [ T 7
O 1 N —————— F J ! F I'x
S[o B e ——

b

Puc. 236.

OTBer MOXHO OHUIO Npenyraiathb (puc. 236, 6), no-
ckoJbKy EB, HuxHuE Kpali L, coeguHsieTcs ¢ B’A, Bepx«
HAM KpaeM R u L, koTophiii coeannsierca ¢ A’E’, uuxunM
kpaeM R. Torna EBB’AA’E’ BMmecTe COCTaBJSIOT BepXHIOI0
nosoBuHy nepeoro kpas (puc. 236, a). Huxusas gacrs nep-
BOro Kpast o6pasoBaHa aHaJOrHYHO ¢ noMolsio FCC/DD’F’.

BuyTpenunii kpaii, 06pasoBaupHii paspesom X (mysx-
THD), H BHEWHHA Kpa#, CAeJaHHbI ¢ IOMOLIbIO pa3pesa
Y, BMecTe o6pasyior Tpermit Kpaii (puc. 236, a); anago-
THYHO BHEIUHWA Kpalt X u BuyTpeHHuil kpait ¥ obpasyior

225



propo#i Kpa#t. Orcioga cmeayer, YTO B HTOre INONYHATCA
tpu Kpad. IlpocmenuB 3a ckiefikaMu, Mbl 3aMedaeM, 4TO B
HTOre OCTAaeTCs BCErO OAHA YacTh,

Hagonen, B KaxaoMm ciayyae NepeKpPy4YeHHHIH 3JeMEHT
COEAHHAETCS C APYTHM 3JeMEHTOM, MepeKpy4YeHHHM B MNpo-
THBOIMOJIOKHYIO CTODOHY; CJefoBaTeNbHO, Bce NEpeKpyuH-
BaHHSl B3aHMHO YHHUYTOXKAIOTCA. 3HA4YHT, IEpPeKpyYHBaHHH
(B TOmOJIOTHUECKOM CMHICJIE) HE ocTaeTcs, a oTcloia cJje-
JIyeT, 4TO YHCJAO CTOPOH JAOJKHO PaBHATbCA [ABYM, Kak H
Jlo Bcex paspe3aHuil M coelMHeHHH.

107. Tleprasi cTpoKa HOJYYHTCH, €CAd MB YMHOXHM
9 nudp, B3ATHX B HX eCTECTBEHHOM INOpsAKe, Ha 3 H BH-
HNHIIEM B KaXJIoM cJydae mocjaefHon nubpy npomnsseie-
HEsl. BTopas crpoka MoJjyyaeTcs aHaJOTHYHHIM 00pasoM,
TOJNBKO IHHGPPHE YMHOKAITCH He Ha 3, a Ha 7.

Ecnu Mu nponenaeM Ty e omepanqio, Bei6paB B Ka-
gecTBe MHOXHTesefi 1 W 9, TO HOJYYHM COOTBETCTBEHHO
IpaBHJABHYI0O H OOpaTHYI HOCJAeROBATENbHOCTH UHOP.
B cayuae apyruax MHOKHTENEHl HOJYYalOTCH He Bce IHD-
PH, a HeKOTOpHle W3 HUX NMOBTOPSIOTCH H, KpOMe TOrO, 1O-
sBasetcs 0.

Muoxurenn Koneunne nudpei!
1 1 234561789
2 2 46 8 0 2 46 8
3 36 92581 417
4 4 82 6 048 26
5 505 0505 05
6 6 2 8 40 6 2 8 4
7 "7 4185 29 6 3
8 8 6 42 086 4 2
9 9 87 65 43 21

- 108. Ha puc. 237, a norasaH nyTe, Cielys KOTOPOMY
MBl MOXKEM MONBITAaThCH pDelnTh 3anauy. [lepumerp ¢ury-
PH paBeH 4s, a IJoOm{afb yMeHbleHa fo 5/os2. Ho ecnm
MBI IIONBITAEMCST YJAYYIIHTL (QHTYDPY, yMeHbllas MJIHHB CTO-
POH U OJIHOBPeMEeHHO yBeJjuuuBast uX uuciao (puc. 237, 6),
7{7_ 2MQ)KHO 3aMeTHTb, 4YTO NpedesbHas NJOLaAb paBHA
128°.

! Onepanus X NepeBOoAHT NePBYI H NOCAENHIOI0 CTPOKY B cels.
CTOHT 3aMeTHTh, YTO B 3TOH KOJOHKE DaclosoXeHHe UH(ODP HaNOMHHAeT
MarHyecKHR KBaJpaT: B KaXJAOH CTPOKE H CTONGHE C OJHHAKOBLIMH HO=
MepaMH CTOAT OJZHHAKOBHE NOCJeN0BaTebHOCTH uHbD.

236

Puc. 237.

]
Puc. 238.

Onno w3 pemenmii ! (cywecTByoT # Apyrue, 6osee
CTOXKHBIE pelleHHs) INPeACTaBNeHO Ha puc. 238,qa. Ha
puc. 238,6 npeicTaBjeHO NasbHefillee pasBHTHE AAHHOTO
MeToAa, a Ha puc. 238,8 mNOKazaH mpefesbHLI cayuaf

i o
nep Tounee rosopsi, nepBufi 1mar, NpHBOASWHA X peruennio, — [1pum,
epea.
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¢ HysneBofl mmomwajesi. B aroM mocienHeM ciyyae AJIMHBL
OTPE3KOB CJEJyeT YMEeHbHIHTh B HY:KHOe YHCJO pas, AalH
TepUMeTp OKas3ajcs PaBHHIM 3aJaHHOH BeJHYHHE, a4 HMEH-
HO: CyMMapHas AJnHA [BYX NpAMBIX, H300DaXKeHHBIX Ha
puc. 238,6, noMKHA PABHATbCA IOJOBHHE NEpUMETpa KBal-
pata, H6O NIHHA KaxJOT0 OTpe3Ka 3THX NpPAMLIX CUHTA-
eTcsl ABaxJpl H3-3a2 TOrO, YTO 3TOT OTPE30K INpelcTaBJser
coboii mpefenbHHH cayyafl [ByX «3y0uaTbX» OTPE3KOB
(cp. ¢ puc. 238,6), Temepb yXe HMEIOUHX «OECKOHEYHO
GoablIoe YHCAO GeckoHeyHO MaJbix 3yGuoB». C TOHOJOTH-
4ecKOH TOYKH 3PEHHS BCe ONHCAHHbIE BhIINE DEIICHHS O00-
pasyloT OTKPHITOE MHOXKEeCTBO, NMOCKOJbKY npedeasbnoe pe-
menne (puc. 238,6) waM He NMOAXOAHT, TAK KaK CTODOHHI
HaKJaABBalOTC APYr HA Apyra (paccTOsHHE MeKAy HHMH
CTAHOBHTCSl PaBHBHIM HYJIO). DTO 06CTOATENbCTBO, OAHAKO,
He BJMSIeT Ha OTBeT L.

109. OXHO MHOMKeCTBO, YAOBJETBOPSAIOIIEE OYEBHAHHEIM
06pa3oM ycJOBHIO 3aJauyH, COCTOHT H3 TOYeK IlepecedeHHs
okpyxuoctd E (puc. 239) c apyramm durypamun. BTopoe
MHOKecTBO o6pasoBano ToukaMu A, B, C u D.

Hoxasaresvcrso. Yrawm A u C — npsmee. Ilpoenem
Teneph oTpe3ok DB, KOTOPHIH paccMOTpPHM Kak IAHAMeTp Puc, 239,
Hekoero BooGpaskaeMoro kpyra. JIoOve TOukKH, HOROOHEIE

A v C, TO ecTh SIBJSIOLIHECS BEPHIMHAMH NPSAMBIX YIJIOB,
ONHpAIOIMXCs Ha AHaMeTp, NPHHAAJIekaT COOTBETCTBYIO-
ed OKPYKHOCTH.
110. JlocraTouHo B3AThb Takoe KOJHYECTBO MOJIOKA, YTO- h
66 BLICOTA €r0 YpPOBHA (B HEHAKJOHEHHOM IOJOMXKEHHH)
OKasajlach paBHOH NOJOBHHe IIHPHHH HaKeTa HJH MeHb- _
weit; o ==45°. DT0 cOpaBeAJHBO NpPH JIOOBX NPONOPHHAX \
[aKeTa, €cJH ero BeicoTa h Oojblie mupuHH w. Ecad xe \
N \
c

h = w, TO KOJHYECTBO MOJIOKA He BJHSET Ha YroJ d.
Hoxasatesvcrso. Ha puc. 240 makeT HakjJoHeH NOX Yr-
aoM o = 45°. C — cepellHHa NyHKTHPHOH HpsIMOH, mapan- /

JeJabHOR ocHoBanMI0 AB M ynanenHo#t or AB Ha paccTosiHie ,z'
A — Z
! TouHHf CMHCA 5THX (He PaCCUHTAHHBIX HA MaTeMaTHKal) paccyx- 4 g

AeHHit aBropa TakoB. JlauHas 3amaua (B (opMyaupoBKe aBTOpa) pe-
HIeHHst He HMeeT, H60 cymecTByioT (UrypHl, YAOBJIETBOPSIOIIHE YCJO-
BHIO 3aJa4YH H CKOJb YroAHO MaJioH nJjomagH (pasyMeeTcs, He CYIIecT- &
ByeT TakoR GHrypHl HyJeBoll miomanu). B pemennn $akTHUeCKH noKa- A
3LIBAETCS, KaK HOCTPOHTh HYXHYIO (GHIypy CKOMb yrogHO MaJsoff nJoma-

zu. — [Tpum, nepes. Pre. 240.
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1/,w. Ecnu maKeT HaKJIOHHTb, TO YPOBEHb MOJIOKA
Oyaer no-npexmeMmy npoxoxuth 4epe3 C, a KOria yrod
HaKJIOHA cTaHeT paBeH 45°, ypoBeHb NpofifeT H uyepe3
104Ky B. M3 coobpaxeHuil ciMMeTpuH SICHO, YTO NPH 3TOM
naKeT OKa)eTcsl B' COCTOAHHH HeYCTOMYMBOrO DaBHOBECHS
“)(Mbl mpeneGperaeM BecoM KapToHa). Ecau J06aBuTh euge
MoJiOKa A0 YpOBHA NN’, TO LEHTP THAKECTH CMeCTHTCS
BI€BO OT BepTukajbHOd ocu AC u naker ynagmer. Ecau
}Ke, HaANPOTHB, MH YMEHbUIUM KOJHYECTBO MOJOKA, TO
LeHTP TSXKEeCTH OCTaHeTCs Ha 3TOH OcH.

Eciu h = w, To maker MOXeT GHTb NOJNHBIM, YaCTHUHO
NOJIHBIM HJIM NOJHOCTHIO IYCTHIM; B JIO60OM cjydae yroJ o
ocranercst paBebIM 45°. Ecan h << w, TO 11060e KOJHYECTBO
MOJIOK3, MEHblIee MaKCHMaJlbHOTO, YMEHBUIHT YIOJ o.

Jawmpuzobannas Jacms
nApurgdnexcum Bmopoc cmopone

Tepenpywubanus sozym Gumea
& modom nanpabnedin

—

g

Puc. 241.

111. CM. puc. 241. Yncno KpaeB MOXKHO IIOACYHTAT,
npocjefuB B3MMAAOM 3a KaXIuIM u3 HHX. [IpaBuao cocro-
HT B TOM, YTO WYHCJO AHD CJAELYeT B3siThb JIOOLIM HeueT-
HuM., Ha puc. 241,6 nokasana He3akoHUeHHAsg MOLeJb C
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TpeMs AHPaMH M HE3aKOHUYCHHOHX YeTBEPTOH HLIPOf, KOTO«
pas MOJYYHTCH, €CJH Mbl IPHCOEJHHHM CBOGOAHLIH KOHEIL
K YacTH x. Ecau Mbl NIpHCOEJHHHM €ro, He NepeKpPyYnBas, TO
nosiyyuM 4 JAbpH H 2 Kpasd, HO TOJLKO ONHY CTOPOHY.
Eciu xe MBl npeABapHTeNIbHO €ro NepekpyTHM, TO MOJY=
yuM 2. CTOPOHLI H 4 ABLIPH, HO IeNHX 3 kpasi. AnaJorud-
Hast cuTyalus BO3HHMKaeT U IIpH JIO60M JPYroM 4YeTHOM
uxcne Asp.

112, Cuavana poKaxeM, 4rto, 3arubas, KakK yKasaHo,
YTOJKH, Mbl NOJy4HM nOpsMoyroneHuk. Ha pue. 242, a

%
‘/ﬁa {-2b(p 5

Lromepms pasbepryma

Puc. 242,

'/ BCE = £ ECD. Tlockoabky AB mocse saruGaHus JsKeT
Ha CB, orpe3ok FB cayxur Guccekrpucoii £ABC, xoTo-
puiii paBen £BCD,;

.~ FB|CE.

Ha puc. 242,6 G — HOBOe moJOXKeHHe TOuKH Aj
Y.FGB =90°, 3areM MH 3arubaeM yroa C Tag, yto CF
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nonager Ha FG; cnegosaTenbHO, cKiagka FH cnyxut
Guccexktpucoii £LCFG., ZHFG=1,£ZCFG, a £BFG=
=1, ZAFG;

.~ £ BFH =90°.

B cuny cummerpun £ FJK = 90°.
.. FJKH — npsiMOyroJibHUK.

(A smaumt, CH nocie crubanus nonafer Ha OH.)
O603nayuM MJHHY W IIAPHHY CKaTepPTH COOTBETCTBEHHO
yepes | 1 w, a OTHOLIEHHE CTOPOH HTOFOBOTO IPSAMOYTOJb=
HuKa uepes R = 2x/y (puc. 242, 6). IlpoBenem uepes Tou-
Ky B mnpsAMyio, napajielbHYI0 CTOpoHaM (w), H OTMETHM
yrav, paBHBle o K P, rae o — TOT Xe YroJj, 9T0 H Ha
puc. 242, a, a p — ponoanutenbHbil K Hemy yroa. (To, 4ro
OTMedenHble Ha puc. 242,a yriw paBHH @ B f, yXe JH0Ka-
3aHO MJH ouyeBHAHO.) [anee, u3 nopobus TPEYroJbHHKOB

--——2y ==-—-2a H .'.a=Ly—‘-
w l w
TouHO Tak xe
2 _ 2 _ 2y ., _ w?
=B 2=

M3 nozo6ust TpeyroJbHHKOB BHITEKAET Tak¥kKe, 4TO
X 2. X2
b w 7T 2y
ITockonbky R =2xfy, x = Ry/2; moacraBisis B INpeablay-
1Iee OTHOHIEHHe BMecTO x¥ Ry/2, nonayyaem
— Ruw .

. 2 I 1 2 -

IToatomy npu w =1 R =2 — 2/1.

ITonp3ysice 3THM BHIpaxKeHHeM 1/ R, MBl yiKe MOXKeM
OTBETHTh Ha BCe HHTepecylomMe Hac Bompochl. CHayaJja
obpaTuMcst K Kpacuo#i ckarteptd. [lpodeccop ckasan, yto
€e NPONOPIMH TAaKHe 3Ke, KaKk W y INOJYyYeHHOTO H3 Hee
IpPSAMOYTOJBHHKA., DTO 03HAYAET, YTO

2122

R=1, Ho TOrga l==—— & BP=291"—2,

win  [=4/2.
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Tenepb 3afiMeMcs «30/10TO cKaTepTbiO». 30J0TOE Ce-
geHHe (p=(1/5 +1)/2, onmako NpOle BOCIOJb30BATbCHA

APYrAM H3BECTHLIM COOTHOWeHHeM: ¢?*=¢ -4 1. Orciona
cleayer

HUnTaTesb MOXKET TOIKCIIEPHMEHTHPOBAThH C IPYrHMH
NPONOPUHAMHY CKaTepTeHd HJH 3HAYeHHSMH R. YIHBHTENBHO,
KaK MHOTO M3 HHX IPHBOAAT K AHODAHTOBHIM ypaBHeHH-
av . Uro xe kacaercs ckatepTeli Muccuc M., TO Bce OHH
HOKDPBHIINCH TPA3BIO.

113. TlonyunTcst uepuwii KBaapart, ua KOTOPOM pacrmo-
MoxeHa Gesas COHpanb, COCTABJEHHAS H3 KBAADATHKOB
3aKpyuuBaollasncs BHYTPb N0 4acosoll cTpeaxe (puc. 243).

£

e

Puc. 243.

114. Hajo B34Th NpAMONHHEAHYIO WKaNYy M NPUKPENHTh
ee K TOH YaCTH KODOMbICJa, TAe HaXOAHTCA Tupid w (Ha
paccrositid C ot F), npHyeM neprneHAMKYASAPHO 3TOH ua-
ctH (puc. 244, a). PaccTositHue MeXIy COCeHHMH TOYKAMH
AeNeHHs IUKajibl MOJIKHO OBITH NOCTOSHHHM. BepTHKaJb-

Hast npsaMast FV Oyner urpath posib CTpesikW, NpHuYeM Bec

' Tak Ha3pIBAIOTCA ypaBHeHHS, PelllaeMble B LEALIX UHCAAX (BIpoyeM,
2BTOP YHOTPeGMASET 3TOT TEPMHH HE COBCEM B TOM CMBLIC/E, B KAKOM OH
ynorpebasercs mareMaTuxamu), — [1pum. ped.
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rpysa L Gyler paBeH pacCTOSIHHIO @ OT TOYKH MNepeceye-
Husl IIKane ¢ npsMoiit FV (B nojoxXeHHH paBHOBecHs) A0
Havana mwkanbsl. Ha puc. 244,6 usoGpaxeno mosoxeHue
paBHOBecHsl, mpudeM L u W, Kak ¥ paHblile, 0603HAYAOT
CuJibl, HanpaBjeHHble BepTHKaabHO BHuH3 (W mnocrosinua);
b — paccrosmne or L mo F u ¢ — paccrosiie or W 10

& 7
Puc. 244,

F. Kak # BHIIe, MH NPHXOAMM K COOTHOMWIEHHIO xl ==
= yW. Ilockonbky npamas FV BepTHKa/JbHa, a OTPE3KH @
B b mapajsenbHbl, BCe H300paKeHHHE TPEYTOJBLHHKH I10-
JOOHH;

(pCay— A —

S ~ B ax=by.

Hs ycnoBust paBHoBecus Haxomum x = (yW)/L. Tlox-

CTaBJIsist 9TO BbIPaMKEHHE JUI X B NOJYYEHHYIO BBIIIE MPo-
NOpHHMIO, NOJTydaeM

ayW __ . ., Lb
T = by; Soa=p.

ITockonbky b u W He MensioTcs, a L MOXeT MeHSThb CBOIO
BEJIMYHHY, DAacCTOfHHE @ MOJ/IKHO MEHSTBCA INPONOPHUO-
HaibHo L. Tak, manpuMep, ecium Ml yasoum L, 10 U @
yaBoHUTCA, H60
oLy
N2
OTMeTHM, U4TO € HE JIONKHO pPaBHAThHCA b.
» CymecTByeT MHOTO H JpDYyrux peHIeHuil NaHHONR 3ajauu.
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2a.

115, Cocyn mnpencraBaser co6ofi HH3eHbKHII UHIHHADY
€ro pasmeps mpubnusureapHo 5 X 8. (Crapomopnnie 6aHe
KH H3-moj KOde oyeHb GJH3KH K STOMY COCYRy IIO ¢dopme
H pasMepam.)

BonbmuncTso ‘(ecnu He Bce) W3 TOHKHX KyXOHHHX CO-
CylloB — Kpyrjbie, B ycjaoBuu ckasawo, 4To Boma craJa
NOAHMMATECA C pOGHO BJBOE MeHbLIedl CKOPOCTBIO, YeM
paHblle, a 3TO, HECOMHEHHO, 03HAYaeT, YTO M paHee CKO-
pocTh moakeMa BoAabl Oblna mocrostunoil, ClenoBaTelsbHo,
CTEHKH cocyaa Obliu BepTHKajbHbL IloCKONBKY mepBas

Bul rBepry . BuZ coony
| ezl J ]2
’ !
- 3 - n 2
Puc, 245,

CKOpOCTb OBlia BABoe GoJblle BTOPOH, Miomaib NONepeds
HOTO CeueHHsl COCyZla COCTaBJseT NOJIOBHHY IJOUIAJH aHAas3
JIOTHYHOTO CeYeHHs KyOnueCKoH KacTpIOJid H, pasyMeercs,
BbicOTa cocyZla B 1Ba pasa MeHbIUe BLICOTHl KaCTpIOJH,
[TpumMeM IDHPHHY KACTPIONH 332 2 eNWHHIL; TOTAa panuyq
r cocyna naffercas M3 GopMynan mr?= 2 (IOJOBHHA MO«
mMaan OCHOBAaHMA KacTpoJu). CrefoBaTelbHO, r == 4/2/m,
10 ecTh =~0,8, KaK W NoKasaHo Ha puc. 245. (McruHHas
BMECTHMOCTb KacTPIOJIH HE BJHAET HA NpeAbAylide pace
CYXKICHHA.)

116. @urypa npexacraBisier co6ofi Teso, a He HOJIOCKY
Jyqile BCEro €€ MOXHO ONHCATh KAaK TOP C TPOHHBIM [0+
HEpEYHEIM paspe3oM H OJAHHMM IlePeKPYYHBAHHEM Ha IOJ«
HHI 060potT. CnefloBaTeNbHO, y HEe TPH CTOPOHM H TPH
Kpas. Ha mepBuil B3rasig ¢urypa BHIISAMT, KAk JIHCT
Mébuyca ¢ Tpems mNepeKpyYHBaHWSAMH Ha nos-060poTa,
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y KOTOpOro, KakK H y o6ulyHoro sucra MéGuyca, oana cTo-
poHa H OJAMH Kpafi; HO, NMPUNIALEBUIHCh NOBHUMATeNbHEH,
MBI 3aMedyaeM He4YTO CTpaHHoe. 5 ,

Bo BcAKOM coyYae OueBHAHO, HTO  Kpail AA
(puc. 246,a) ue cocraBister uacthb Kpas CC’; oauako
Aiaxe TPH CaMOM DA3BHTOM BOOODAaXkEHHH MH HE MOXKeM
paccmatpuBathe kpail BB’ kak upoposixkenune AA’. B caMom

Lmoponst X nodwumoromecs
X X Bouz npomubgnonercHuG
CMaprs

Puc. 246.

JieJie MB MOXKEM CUYHTaTh, YTO 3/lech eCThb TPH He CBf3aHs
HHIX MeXIy co6oil Kpas. CBeTJsible B TeMHbIe IOJIOCKH MO+
TyT HAC TONBKO 3amyTaTh, H0O OHHM HABOAST Ha MLICIb O
HecylLlecTBYIOLefl MapaJ/sieJbHOCTH, KaK, HallPUMep, MEXAY
Kpasmu BB’ u CC’ (puc. 246,a). Ha puc. 246,06 nokasa-
Hbl TPH Kpas, Kax[Abli H3 KOTODHIX INpelcTaBjser cobof
OKPYXHOCTb, a Ha pHc. 247 mu3obpaxena OAHA H3 TpexX
TIOBepXHOCTell, pa3pe3aHHAas M pasBepPHYTas Ha IJIOCKOCTb.
Ona mnpeicraBisieT cobof ABYCTOPOHHIOI IOBEPXHOCTH €
xpasMp A u C. S HaxoAWTCS BHYTPH K CEPHITO TEAOM,
Yimenno puc. 247 mokasniBaeT HaM, HAaCKOJBKO Kpasd Aafes
K1 OT IapajJiebHOCTH M HAacKOJBbKO NPOH3BOJBHO HapHCO«
BaHBl CBeTJHE H TEeMHHE IOJIOCKH, BBOJAINNE Hac B 3a«
SaviKIeHue,
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Mogiese MOXHO cnenaTh, BHpPe3aB TPH NOBEPXHOCTH H2
KapToHa # Co6paB WX BMeCTe H HYXKHLIM 06pPa3oM CKJeH-
Bast kpad. OHa BHIVIAAAT HEMJOXO, HO CHeJaTh €€ J0CTa-
TOYHO TPYAHO !,

4

Pispes
Crnedsi

Puc. 247.

L
H B

Puc. 248,

¢ —wmar 1. Byreika Kiefina caenana #3 cBAsagHoro us WepCTH HUIHHAPA,
KOTOpBIA ymiomaerca. 4 u B — yacTy Kpas ABlpe H; L — apauk, H cgasuraercs
BBepX, TOPJIC — BUU3.

6 —1uar 2, Bux ¢ kpaa E. H caBuraeTca BBepx, a TOpJIO BHH3.

6 — war 3, BRR cnepeau: sApamik L TOJLKO YTO Hcvea BHYTPH (Yepe3 Bepx),
H nourtu BHYTPH.

117. Bytoiiky Kiaefina MoXHO BLIBEDHYTH HaKW3HaHKY,
npuyem ee BHA He OyJdeT OTJAHYaThC OT HMCXOAHOrO. Bee
3aBHCHT OT (JOPMHl H MarepHasna.

! Ilpumeuanne Aast TeX, KT0 GyneT H3TOTOBAATH MOJEMb: MIOCKOJIbKY
lOBEPXHOCTH MEePEKPYYCHH H HE MOTYT OHTb NPaKTHYECKH Pa3BepHYTHE
B HaCTOMIIHE NJOCKHE (MrYPHl, KADPTOH CaeiyeT BHIGPATh TOHKHM, na K
TOMY 3Ke HaJlo0 CMOYHTb €ro BOJOH, YTOGH OB PacTArHBAJCI.
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Muccne Teppu Bépkxapar mnpuciana aBTopy STHX
eTpok OyThIKy Knefira. B 3T0 HEBO3MOXKHO HOBEpHTb, HO
OyTeIIKY OHa CBsidaja M3 KpacHo#l mepcru! ByTouika 3ta,

B

H
e

Y

|

I a

Puc. 248 (npomoaxenue).

2 —war 4, TloBepHYTO Gosee, uem B cnyuae 6, naGH mOKasaTh oGPaTHYIO CTO-
POHy, Koria H [OCTHTHeT BepXYWKH. 3ajHHe Kpasg FF Tencpb mepeKpyuHBaloTCH
Bnepea.

0 —war 5. MNonoxenue A u B MensoTcs MecraMd, Yacte H CMOTpHT B 06-
PaTHYIO CTOPOHY.

e — wmar 6. Terepb, Bce mepeBepHYB, Mbl BRAHM SajHIOI0 CTOPOHY H HAUHHAEM
moBopa4yuBath B BHHUS.

o¢ — war 7. [IpoABHraeM B gepes TO, 4TO Tenepb crano nepedom (supm cGoky).

8 — B HTOTe 00 BHAY NOAYHHJIOCH TO XKe, YTO H GHIJIO B HCXOHHOM ciydae 4,

KaK 3[eCb M0Ka3aHO, TONOJOTHYeCKH SKBHBAJEHTHA MOJe-
JIH, TIPUBEIEHHON B YCJIOBHH 3anaud (2080pAT, 4TO IOCJef-
Hsid BCerja KaxeTcs cAeJaHHOH Hu3 crekna). Ml Buaum,
9T0 yKa3aHHOe 3Jech NpeoGpasoBaHue NPHBOAHUT B KOHIlE
KOHIIOB K DP€3YJbTaTy, KOTOPHH BHIIAAHT Tak Xe, KaK U
HCXOAHAsl MOAENb, HO fAPJBIYOK L, NPUIIUTHIY K, Tak cKas
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3aTh, «BHeIHeH cTopoHe» GYTHIIKH, TeNeph OKasaJjcs Ha ee
«BHYTpEHHEH» (crIpATanHOH) yacTH.

Hannoe npeobpasoBaHHe ropasjio 0oJjiee yAHBHTEJLHO,
9yeM BHIBOpaUHMBaHHE HAW3HAHKY TOpa, MO0 NpH 3TOM He
MeHsercs GopMa MOBEPXHOCTH.

II. Top caenyer B3ATh TakuM, YTOOH mNOCJE YILIOLIE-
HHS, WJIH TOCJe TOTO KaK MLl paspexeM €ro W pa3BepHeM
Ha IIJIOCKOCTb, MOJyuYHJCcA KBaapar (puc. 249). B xrauecrBe
MarepHuasga MOXHO B3AThb pe3uHy (WJH Jydllle ¢BS3aTh TOP

Bui cBepxy.
(8 ceqenuw)

Buit chory
{6 ceqenuy)

Lmpensu naga sl :
nanpabnenue paspesnh D ¢

1o ane camos pusbepyms
H#A (ocKocme,; Bee e.4E Kbuipenr

Puc. 249.

u3 wepcru). Ero Topuueckas Qopma Hocie ymJIOLICHHA He
sIBJsieTCA O4eBH/AHOM, HO, KaK INOKa3aHo Ha puc. 250, npn
BHIBODAYHBAHUH HAHW3HAHKY MAJHHA H HIHPHHA MEHSIOTCA
MecTaMH, TaK YTO B Clydyae HX paBeHCTBa NPONODIHMH TOpa
ocTalTcA npexHHMd. JIBIpKY ciaenyeT clenaTh BIIOJOBHHY
IIMPHHBLL, KAK H B clydae NepeBepTHIIa MHCCHC Teppw,
nabu Top Jerde ObJIO BEIBOPAYHBATh, ONHAKO HA PHCYHKE
JHpa yBeJlHYeHa.

118. 1. Ha puc. 251 mnokasaHnl Bce NPOMeRyTOYHHIE
cTajuu npouecca. Becero nmpuuiocsh caenats 4 moBopoTa.

II. Cnoco6 nepecTaHOBKH CYHAYKa H3006paxen Ha
puc. 252. (IT0 MOXKHO HpojenaTh C KAPTOHHHIM HPAMO-
YrOJbHHKOM Ha JIOCKe, Da3feJeHHOH Ha paBHbie KJETKH.)

119. I. Haunem ¢ TpeyroJbHOro pacrnosioKeHHsl, MOXO-
Xero Ha BTOPOH crnoco®; TOMBKO Telepb HHIKHH{ CJOH Or-
paHWyYeH HeNPaBHJIbHBIM HIECTHYroJAsHHKOM (puc. 253).
Bropo#i ciofi ynsxerca Bo BnajMHH S’, OAHAKO TpeTHil
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S
z
g
Puc. 250.
a — war 1: HopMajbpble NPONOpHHMH; O — war 2: pacTSTHBaTh ALIPY OO TeX

nop, MoKa He OCTaHeTCA Y3KHi Nepelllee, 8aTeM HaYlHaeM BLIBOPAayHBATH TOp:

8 — mar 3: 3aBepTHIBA€M 4YacTb Topa Hasal, Kak TroJIeHHIle y HOcKa, 0Go3HAYHB

8aHOBO MOSABJAIOMYIOCH 4YacTb BHYTPEHHEl MOBEePXHOCTH 4epe3d P, a BHEINHIO »— 4ea

Pe3 Q; 2 —1war 4: npoJoJKaeM AelCcTBOBaTb, KaK MOKasaHo; 0 — mar 5: gelfcT

ByeM Tak OO TexX NOp. NoKa P He oKasEIBaercsi paaoM ¢ Q; e — wiar 6: yMeHbllaeM

ABIDY; o€ — miar 7:; HNpuaaeM AbIpe ee NepBOHAaYasnbHble paaMephl; 3 — war 8; 1noBo«
paunBaeM B HCXOAHOE NOJOXKeHHe,

® — Mouxa nobopoma

L ! I [N 1.1
K ToUKY no-! Lmopory nomMegagm HIT IpgMyH)
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cnofl OyAeT paclosiOXeH NPAMO HAO nepssiM, 4TO paHs
KaJIbHO OTJHYaeTCss OT BTOPOrO cnoco6a, Ipu KOTOPOM BCe

TpH MHOXKecTBa BHAAUH 3aHATH Ha pPa3HBIX YPOBHAX, TaK

T4 — 3 ]
) hd ¢ H 2
- [~
Purcupobaunas mowse® r‘q\ 4 A +
N I Ja-L | AT \
\ r1TrT L BN TR WK
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Puc. 252,

YTO Ha CaMOM jeje MH HMeeM TpH, a He ABa cmocofa
yxaaakn. ITpn namem woBoM cnocoGe BnaauHu N HHKOraa

Chou ¢ HBUEmHEIMU
Homepamu

()
«.,Q., SN
(AL

RS

Puc. 253.

He OyayT 3amofiHeHnH, M00 pacnosioxeHust depeayworcs: S,
S, S, 8" u 1. a. CnefoBaTeNbHO, MBI TOJYYHM CKBO3HYIO
BepTHKANbHYIO AHpY. [IpH 3TOM HOBOM, HJIM TPeTbEM, CIO-
co6e ML MoraH Ob BTOpOil cjioil yknajgmiBaTh Ha BHajH-
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HHl N ¥ B pe3ynbpTaTe NOJyudsiu OH UYepeAyHOILylocs mo-
caefoBaTesqbHOCTh Bnaaud S, N, S, N u CKBO3HyIO JHIpy S’;
OHAKO Y Hac He oOkasajocb Ow (pHc. 253) ckBosHoH
IABIpH B 1IEHTpE.

[Tpuykna, no kKoTopo#l MH BEIGpaJH AJs NMEPBOTO CJOS
WeCTHYTOJBHHK BMECTO TPeyroJbHHKA, 3aKJIKYaercs B TOM,
Y4TO YIJIH TPEYroJbHHKA OKAa3BIBAIOTCS JIHIIHHMHK, B JIOG0M
TPEYroJibHHKe He3aBHCHMO OT TOTO, HAacCKOJbKO OH BEJHK,
yrjioBasi BoajuHa Bcerfa NPHHAAJEXHT K TOMY JKe THITY,
4YTO W LEHTpajibHasg, IAe MH [JOJXKHH BOAPY3HTH (uar,

I'.ov-.\

N\

ILpyruMu  cioBaMm, eclH MH ONYCTHM SAPO B YIJIOBYIO
BrlajuHy, TO OOHApYyKHM, uYTO M WeHTpaJbyasg BHajguHa
TOXKE 3aHsATa; e€cad XKe MH He OyAeM ONycKaThb SApPO B
YrJIOBYIO BHAAMHY, TO TOTAa YIJOBOE SIAPO HNEPBOTO CJOS
BooOlle OKaxKeTcs H3JMIIHEM, MO0 OHO HHYero He Oymer
nopgepxuBaTh. (Uem GonbpminM MH BO3bMEM HHKHHI lie-
CTHYTOJNBHLIA cJofi, TeM OnuXe K NPABHIbHOMY MOKHO
clleJlaTh COOTBETCTBYIOIHH IIECTHYTOJbHHUK.)

CooTHolIeHHe MEXAy 3THMH TpeMsi cnoco6aMH TaKoBo:
NepBLIi H BTOPOHA cHmoCOObI HAEHTHYHB, 32 HCKIIOYEHHEM
TOTO, YTO OHH, TAK CKa3aTh, «HAKJIOHEHH» OTHOCHTEJbHO
“Apyr apyra na 60°. Korna Msl yjioxuM J0CTaTOYHO GOJIb-
06 KOJIHYECTBO €D BTOPHIM (TPeyrOJBHHIM) c€rocoboM,
TO 3aMETHM TO K€ CaMOoe€ KBaJpaTHO€ PAaCHOJIOXKEHHEe, 4TO
# B NMEpPBOM CJydYae, HO Teleph yke B CJIOAX, HaKJOHEH-
HBIX MOJ HEKOTOPHIM YIJIOM K TPEYTOJbHHKY, Jexamemy B
ocHoBaunu (puc. 254). IllecTs sinep, 06pasyromux KBaapaT-
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HOE DPacCIoJiOKeHHe, NIOKa3aHH Ha puC. 254 CHJIOIHEIMH
JUHHAMH, @ OCTajlbHble fAApa — NyHKTHpoM. [lapw AA, BB
¥ CC pacmosioxeHb COOTBETCTBEHHO B HHIKHEM, BTODOM
M TPETBEM CJIOfX, TaK YTO MH Kak Obl CMOTPHUM Ha IHpa-
Muny cBepxy. JI1o60e MHOXKECTBO HIapOB, HAYLIHMX IO TeM
xKe yrjoM, o6pasyeT KBaJpaTHOe pacloJOKeHHe.

* 5 Buil 4 7
10 téepzy
4 2 X
174 6 I Q) 2 26
72 1 3 1
2 8 7
8 7
[
Puc, 255.

Mbl cmoKeM npoaHadH3HpOBaTh Bce TPH crnocofa HaH-
JydmuM ofpasoM, ecau obGparuM BHHMAaHHE Ha TO, YTO
OpH KaXAOM U3 HHX Joo6oe (BHYTpeHHee) sApO CONpHKa-
caercsl ¢ ABEHAANATBHIO JAPYTHMH SADAMH H 4YTO MBI MOXKeM
NPONOJNKHTD 3TH DACIOJOXKEHHS BO BCeX HaNpaBJeHHAX
HeorpannyeHHo. Llentpm 12 rakux mapos (¢ 13-M B ce-
pennne) obpasywr l4-rpannnk (puc. 255,a) npu nepsom
u BropoM cmocobax. Ilpu TperbeM cmocoGe moayuaercs
aHaJIOTHYHBIH MHOTOrPAHHHK, HO €ro BepXHAs IOJIOBHHA
OKasHBaerTcss NepeKpydeHHOH ma 60° (puc. 255,6), B pe-
3yJibTaTe 4Yero COOTBETCTBYIOLIHE CTODOHH BEPXHEro H
HHXHEro TPeyroNbHHKOB CTAHOBATCA HapanjenbHbIMH, Ha
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puc. 255, 8 MOKa3aHO, KAK STH MHOTOTPAHHHKH BO3HHKAIOT
B HaWIUX TPeX cayyasx.

Ha puc. 266—258 Bce Tpu pacrmosoxeHHsi MOKasaHH B
HpOeKLUH Ha miockocTe. B caywasx puc. 207 u 258, no

TN TN
% \ ’ N
4 \ 1 / \
i \
[ I
\ /
s 3(9) 2(4) -
8 5
- 7 6 ~
',' (12) (10) ™
i
{\ / 1 }
\ /
\\\__,‘/ \\5_ ,/
Puc, 256.
4 ,// \\\ 5
Tpemini cod
10 ——
e )2 —— Bunopoti codt
A4
91 12 &
] \
\ 11 !
4 /
~ 3 L Humcwing cno6
8 ' 7
Puc. 257.

CymiecTBy, HoBTOpsieTcs puc. 255, 8. Hanpumep, B mocaen-
HeM chyvae HUXKHHEA Tpeyronbuuk (10, 11, 12) coBmapaer
(B nmpoexkuuu) C BepxmuM TpeyroabsukoM (I, 2, 3).
B caysae puc. 256 mpoekiuusi COOTBETCTBYIOLIErO MHOTO-
TpaHHMKa jJaercs NOJ yrioM B 55°, W ero TPyAHO No Heit
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y3HaTb. MHOTOTpaHHHK OCTaeTcd TakKuUM Ke, Kak M Ha
puc. 255, a, TOIBKO OH NMOCTaBJeH HA APYrylO rpaHp H Ha-
KJOHEH Tak, 4To, HampuMmep, kKBaiapat (3, 2, 6, 7) mnpoek-
THpyeTcst 0e3 HCKaxKeHHH ©W coBmajaer (B IIPOEKIHH) C
ksaapatom (9, 4, 10, 12). Bce uucna Ha puc. 256 coot-
BETCTBYIOT 4HcJaM Ha pHc. 255, a u 6.

IlenTpajbible f1pa MHOTOIDAHHHKOB yaaJjerbl. UrtoOu
Jayuuie pa3o0paTbCs BO BCeX ITHX COOTHOLIGHHSX, CTOHT
c/leJaTh KapTOHHbIE MOJeJH MHOrorpanHukoB. Ilepenyme-
py#iTe BepUIMHH, HO GepxHlue TPEYroJbHHKH OCTaBbTe IV-
CTHIMH, Ha0Bl CKBO3b HHX MOXKHO OBLIO 3arJsAHyTh BHYTPb
H YBHJETh, KaKHe BEPUIHHBl KaXyTCH COBIAAAOMHMH HOX
NaHHBIM yrioM 3penns. Ha puc. 257 nanbuue pebpa (ue
BHIHMEIe TVIady) MH 0003HAYHJH TOHKMMH JHMHUSMH, a Bi-
auMble pebpa — xupHeMA. Yncna B cko6kax Ha puc. 256

Puc. 258.

M 258 COOTBETCTBYIOT HEBHAHMEIM BepUIMHAM, TO €CTb TEM
BepIIHHAM, KOTODHIE <«NPSYYTCS» 3a BHAMMBIMH BEpLIHHA-
MH, COOTBETCTBYIOIIMMH dYuciaM 6e3 ckobok. Kpyru, obo-
3HaYeHHBle 3JeCb NYHKTHPOM, COOTBETCTBYIOT YacTH fAep
H3 8TOpozo Cjost, codepxamero sapa I, 5, 11, 8; axpa 9,
4. 10, 12 gaxolsaTcst B HUXKHEM cJioe.

II. Ha BTOpo#i BONPOC TrOJIOBOJOMKH CJeAyeT AaTh OT-
pUIlaTeNbHEIE  OTBeT, OO NpH NepBOM cHocoGe MH HauH-
HaeM C HeorpaHHYeHHO GOJbHIOrO KBaJPAaTHOrO pacrnoJoxe-
Hus sinep. Takofi 3amoJiHEHHOH KBajApaTaM¥ IJIOCKOCTH B
TPeTheM CJyyae HeT HHM NOJ KakuM YIJIOM: 3Jecb KBajapa-
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TH DACloONaraloTcs CIVIOWIHEIME DPAJAaMH, HO CaMH psjbl
pacnojioxensl He mnoapaf. CieNoBaTeNbHO, Mbl JOJIKHBL
PacroioXHuTh sfipa Ha KPUBOH TOBEPXHOCTH, AaGhl KOM-
NEHCHPOBATL 3Ty HENPABHJBHOCT B PACIOJNIOXKEHHH PAAOB,
Ha puc. 259 nokasana cOOTBeTCTBYIOLIasi MJIOCKOCTb B
TpetbeM cnydae. Ee onpepensior sizpa I m 5 B mepBoM
Coe ¥ A1pa 2 ¥ 6 BO BTOPOM CJIOe, KOTOpHE BMECTe C
AapaMu I u 5 oBpasyior kBaapat. Yroa a«, mop KOTOPBIM
5Ta IUIOCKOCTb HaK/IOHeHAa K OCHOBAHHIO, paBeH YIJy Ha-

g

s {1

,1
1

g ?\

\\

\J

KnoHa peGpa (I, 2) Terpasapa, 06pa3oBaHHOrO siApaMu I,
2, 3, 4 (a=1>55°). PaccMoTpuM TOMBKO siApa, Jexaline
Ha npsAModi SS cnpaBa or 1. OHu u sApa, PacHOJOKeH«

HBHIC HAl HHMH, KOTOpble 06pasyloT KBajpaTh, H306pakKe-:

HBl CIVIOIIHBIMH JIHHASIMH; HECKOJBKO APYTHX siiep H30-
Gpaxeno mnysktHpoM. HsoGpasum (puc. 260) B Gosee
KpynHoM MacmraGe, npuueM cGOKy, ¢ HanpaBJeHHs, yKae
3aHHOTO Ha pucC. 259 crpenkofl, siApa, pacHnoNoXKeHHbe B
BePTHKAJIBHOH IJIOCKOCTH, MPOXOAsllell depes mpsaMymo SS.
UeTnipe sinpa, usobpameHHble Ha puc. 260 ciuesa, BhHILe
npsaMoit SS, okasanuch Gbl 31eCh, €CH G MH PaCUIHPH-
Jiu Hally nupamuay. Bce aTh siApa MOryT JexaTb TONBKO
Ha BEPTHKANBHHIX NpPsMBIX, 0003HaUYeHHHIX Yepes A, B, C,
D, E, F u 1. n. lIBa sagpa, nsobpaxennbie DYHKTHPOM B
TIONIOKEHAAX X, NMOSBJASIOTCA B APYTHX BEPTHKAJBHBIX IJIO«
CKOCTSIX H He MOryr o0pa3oBaTh KBaApaThl HH € KaKHMH
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A1paMi K3 JAHHOK IUIOCKOCTH, MHpoxXoAsiueli gepes SS.
CnpaBa na puc. 260 Bbl BuUAUTE HOMepa CJIOEB,

Mul MOXeM Tenepb 3aMeTHTb, U4TO PsiH KBajpaTOB,
npeicTaBieHHEle HA puc, 260 TOnbKO mapamu sigep (Kak.
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Puc. 260.

HanpuMep, I, 2), 3axBaTHIBaIOT CHayasja Ha HaKJIOHHOM
nnockoctd AA” mepBhle ABa Clos; 3aTeM HAET MepephiB B
deThipe €J0s, a Aajee BHOBb ABa ciod, 7 u 8, yuacTByOT
B o0pa3oBaHHM OuYepelAHOro psna M T. A. CJenoBaTenbHo,
€CJIH MBIl TOXeJjaeM CIOXKHTh NHPAaMHAY, B3fB 3a rOPH30H«
TaJIbHOEe OCHOBAaHHE IJIOCKOCTh AA’, TO OCHOBAaHHE OKAKET«
csl CTyNeHYaThIM H (Jar NedalNbHO HAKJIOHHMTCH IOJ YT+
JIOM a.
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120. O6e ouenku cosmajalu.

Paccmorpum oany us geThpex TNOAYUHNAHHIAPHYECKUX
HAKJIaJOK a H YeTBepTh NepBoHaYalbHONl KoJOHHM ABC u
JOKaxeM HMX paBeHCTBO (pwuc. 261)

A
a
x
a v
Puc. 261.

D — cepenuna croporsl AC; MH npuMem x==1. Torna

y=+/2.

ITaowans

_n an(v2)P  (WEPY_an  axX2 , 2
“—”2‘—( T 2 )_'2"" i T3=1
TTnomans

ABC=(—"[2L)2-—- 1.

BuuMaTenbHbl  (HEryXoH) MacTep OBJI  YYEHHKOM
I'unnokparta (He 3HAMEHHTOrO Bpaya, a MaTeMAaTHKAa IH-
¢aropeiickofi MKOJH '), KOTOPHA W OTKPHUI NpPHUBENeHHOEe
BHIIIE COOTHOHIEHHE,

121. Benblmka MonHHE MOTJIa NPOM30OHATH B J110G0i TOU-
Ke runep0ou ¢ Gpokycom B F.

O6euHO eunepboaoil Ha3bL8AETCS 2e0MeTpudecKoe mec-
TO TO4eK, pPA3HOCTb paccroaxull oT Koropelx G0 Jsyx
urcuposannolx Touex (orycoe zunepboAvt) NOCTOAHHA.
Ho yenosexk u3 P 3maer, uro, rie 65 HH HAXOAHJCS HC-
TOYHHK 3Byka S, oy Ha 3 kM 6inxke k F, ueM K P.

! Tunnoxpat Xuoccwuit (I B, Zo M. 5.) HaXOAHACH, BHAHMO, NOX
BJHSHHEM TH(Aropedues, HO caM He NpPHHAJJEXAN K 3TOH IUKoJE, —
Hpun. ped.
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Ha puc. 262 mokasano Ganxkafimee K P (43 BO3MOXK-
HEIX) pacrnojioxeHye HCTOYHHKA S’.

a="b—2, sunauur, b=a-}2;
J.ata+2=4, Tak aro a=1 u b=3.

ITocne cnoB mpusitens 4enoBeKy H3 P crano sicHO, UTo
BCMIBIHIKA MOJIHHH IIPOH30HIIA K BOCTOKY OT F,

5"

/

P
Puc. 262, -

Mu MoxeM npeneGpeup rumepGoJiol # u cocperoro-
YHTbCA Ha BpEMeHH, NpolleflleM OT BCOHIUKH A0 TOrO
MOMEHTa, KaK YeJoBeK M3 P ycJblllajJ rpoM HENocpencT-
BeHHo (a He no Ttenedony). IlpusaArens coobmmuia, YTO
yearunan B F rpoM dYepes 15 ¢ mocie TOro, Kak BCHBIXHY-
Ja MoJHHA (B TOT e MOMEHT 4YesJoBeK H3 P ycamman
ero mno TejeoHy); CAeAOBaTeJbHO, BCHBIIIKA MOJHHH HpO-
u3omIa 3a 25 ¢ 70 TOro, Kak YeJOBEK ycJbajg ero B P
HenmocpeJcTBeHHO. 3Hauut, S pacnojoxken or P B 7,5 KM.
Ha puc. 262 pannyc ayru c nedrpom P pasen 7,5 KM; a
OKDYXHOCTb C HEeHTPoM B F panuyca 4,5 nepecekaercs ¢
aTon gmyroii B Touke S”. ¥ tpeyronbuuka S”PF cropoun
COOTBETCTBEHHO paBHLI 7,5; 6 ¥ 4,5. 3HauHT, OHH OTHOCSIT-
c1 Kak 5:4:3, To ecTb TpeyronpHuk S”PF — npamo-
yronpubiil, Takum obpaszom, S” naxoamTcs TOYHO K BOC-
TOKy oT F.

122, O6mee (10 cuX MOD H3BECTHOE) UYHC/IO TAKHX de-
THpexyronbHHKoB paBHO 18. OGpaTuTe BHHMaHHe, YTO Ha
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Puc, 263a.

puc. 263 o6osnayaeT NOJOXKEeHHE OLHOH BepIUMHH HA ApY-
rofi BepHIMHE HJH HA CTOpoHe. JIHHMA, HapucoBaHHag cOo-
Ky ¢uryph, nokashBaeT AJMHHY o6llero ygacTka CTOPOH.

OTBETHI K IOJIOBOJIOMKAM, B34ATbiM B OCHOBHOM
U3 NOBCEAHEBHON )KM3HHU

1. Moxpass cTekasHHasg noAcTaBKa. Umcras TpsAnka
nosxHa ObITh cyxofi. Ecam BHH3Yy y NOJACTaBKM HMEIOTCH
HApaNHHB M TPEIHHH, TO B MOKPOM COCTOSIHHH oHa G6o-
Jiee Tpo3pagHa.

2. Cxkopee Bcero 310 Obia KoposneBa Ejausasera. 3a-
Mep3iiHe KalJlH MOTyT o6pa3oBaThb Ha BeTBSIX [EpEBbEB
KpOUIEYHbIE COCYJAbKH nJHHOR oKomo 2 cM. Cocy/bkH
6osbliell JJAHHB PeAKO BCTPE4AIOTCA B NPHPOXE, pa3Be UTO
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L 263 (mpomonxenue)

y BojomnanoB. KopoJeBa, KOHEYHo, BHMesNa GOJblHe JOMOB,
YeM e€ aMepUKaHCKas COBDPEMEHHHIA BOAONANOB (KeHILH-
Hbl TJieMeHH AJITOHKBHH OXOTHANCh peaxo). Kpome Toro,
COCYJIbKH OAHOTO BOAONAaja OOLIYHO He MEHSIOTCS B Teue-
HHE BCeH 3HMMBl, B TO BpeMsi KaK Ha KpPHIIax OTalJHBae-
MBIX JOMOB, 0co0eHHO B AHIJIHH, OHHM YacTO TAaKT, a HA
HX MeCT€ BHIPACTalOT HOBble COCYJbKH. ¥ BHIBAMOB 3Ke
KapHH3H OTCYTCTBYIOT.

3. Ero npaBHil JIOKOTb yHupaercss B JIEBOE KOJEHO.
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4, Bcero usobpaxeno 57 mpeaMeToB. TpioK coCTOHT B
TOM, 4TOGH CYHTAThb NpeAMEThl B NMOPSAKE BO3PACTAHHA HX
CJIOXKHOCTH: MH HagWHaeM C Toyek, 3aTeM IepEeXOAHM K
JUHHSAM, 3aTeéM — K Kpyram, IOTOM — K KBajpaTaM H Ha-
KoHey — K 6ykBaM. Korpa Bel HafigeTe, 4yTO YHCJIO TOYEK
paBuo 16, mponosxaiiTe cyer, mepexoid K JuHHAM: 17,
18 u 1. .

5. Pacrnosoxenne npeaMeToB OyneT COOTBETCTBOBATE HX
pasMepaM, a He Becy. Ecam JIBHTaTbcsi CHH3Y BBepX, TO
pacrHoJIOKEeHHE OKaXKeTcsl CJIeAYIOIHMM: KPOWIKH XJeba, f9-
MEHb, ApOOHHKH, LIAPHKH.

6. Boctounas yacte CeBepuoit AMepHKH n 3anaaHas
dacts EBponm mnepekphBaioTcss (nmo gpoarote). CoryacHo
nauueiM Hapwonasnwnoro reorpaduuyeckoro obmecrBa, He-
nauanst othocutcss kK EBpome. Ee 3amaznoe noGepexbe
pacnonoxeHo Ha 200 Muabp 3anagunell MepHAHAHA, COOBBET-
cTByomiero 17° 3amagHolt JOJATOTHl, KOTODHIH HPOXOAHT
gepe3s octpoB Illennona; nmocnezumit e B CBOI0O Ouepenb
ABJseTc BocTO4HOf OkpamHoé I'pennaunuu (yacrs Cesep-
HOHl AMepHKH).

7. HyxHo nBuratbcd Ha ceBepo-BocTok no I[laroit ape-
aio. Ilpn atom Bam nyTs mpoiizer uepes /leBepHyio Empo-
ny. Ecniu Ob1 BH OTHpaBHJMCE Ha I0T0-BOCTOK HO 42-i yJiH-
e, TO Kak pa3 NPOCKOYMJIH OH MHMO OKHOH AQpPHKH K
nonajnd OB Ha cymy ToJabko B Asud. JlaGul yOenuTbest B
STOM, BaM cJefyeT B3sITb OOJbUIONH rjobyc, cHabKeHHBIH
KOJIBIIOM, HAYIIMM BRoJb GOJBIIOrO Kpyra (HJH THOHAO-
XKpaTh AO o4yepeaHoro JleAHWKOBOTO mepuonay.

8. Ilauxai.

9. Ha noBepxnocTd BoAb He GymeT Moyt HUYero. (dto
OnibaeT He Bcerja, HO 4acTo— IOKa BH HE BCTPsIXHere
YafHUK HJIM He HAYHeTe ero HarpeBaTh.)

10. Taxux guces umeercs 90.

- 11. U3 puc. 264 Buano, 4TO H0XKAb, NAJAOIIHHA H3
¢poura Tyy mporsaxenHoctsio 100 KM HOA yraom 45°,
cMayHBaeT Y4acTOK 3eMJH TOH e AJNHHBE, YTO M BEpTH-
KasJbHO NajalolHH NOXAb; TOJBKO 3TOT YYacTOK CABHHYT
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BneBo. Jleno B TOM, YTO HAaA0 CPAaBHHBAThH IJOmaib CMO-
YEHHOTO TPYHTa C IJIOIAAbIO NapaslJIebHOTO eMy ydacTka
Tyyd. B ciayuae ke HakJoHHOM Kpuimu (puc. 104,a) ato
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Puc, 264,

paccyxaenne He mpoxoiut. Ecam, manmpumep, 100 kM Tyu
cmaunBaor 100 kM rpydra, 10 10 cM Tyu cMavHBaloT
14 cm Kphim.

12, BuyTpu mnepBoii KOpPoOKH HaxOAWTCH CHIpofl pHC,
HacHNaHHBIH nmoA yriaom (puc. 265, a). Bo BTOpo#t KOpoOxe

Aed
Sl

Menesnsid
2pys > I
Cmon

Puc. 265.

HAXOIHTCH sKeJe3HH rpysuk (puc. 265, 6), ypaBHOBelleH-
HBIfi CTONKOH KYCOUKOB JbAa (Ae0 MPOMCXOLMT 3UMOH B
HeoramnuBaeMoii koMHaTe). Ecau MB 3akpoeM OKHa o
BKJIIOYHM OTOIJIEHHE, TO Jie[ pacTaeT W KOpoOKa OIpPOKH-
HeTCH.

13. Leutp mapuka onumer runepGoay. Ecau uuratens
BCIIOMHHT onpelesieHHe 3TOH KPHBOH, NpHBeNeHHOe B OTBe-
Te K roJjioBosoMke 121, To mofimer, uTo neurp C mapuxka
JABHKETCS TaK, 4yTO PacCTossHHe OT Hero A0 kpaf E Bceraa
paBHO paaMyCy IapHKa H, B JIO00M NOJOXKEHHH PacCTosi-
HHE OT Hero [0 IeHTpa MOJYLHJHHADA BCEraa paBHO pa-
AMYCYy HIapHKa NJKC PagHyC LHJHHAPHYECKOH KpPBIIIKH.
A 3T0 XaK pa3 M COOTBETCTBYET ONpeJesieHHIO IHnepGo/in,
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14. Manyckpunt cogepxan ue 6osee 15 nepenymepo«
BaHHHIX CTpaHHI. KJOUOM K pelleHHI0 sBJseTCH TO 06-
CTOATENBCTBO, YTO YeTHHH HOMep INpeAHIeCTBYeT HEYeTHO-
My. CTpaHuubl MaHyCKpHITa OGBIYHO HYMEpYIOTCS TaK,
UTO HEYETHHH# HOMep CTaBHTCS HA JHIEBOH CTOPOHE KaXK-
AOro JMCTa, NPHYEM HadyHHAeTcss HyMepauus c¢ 1 mua nep-
Boi crpanuue. CuenoBaTeNbHO, Ha KakoH-TO CTpaHHLE
(cTopoHe) wmiM Ha HeYETHOM 4YHCJ€ CTPAHHI, TEKCT GBI
COCKOGJIEH M HyMepaiusi Oblia IepeHeceHa Ha CJeAYIOLLYIO
crpaunny. Ilockonbky Mbl ckasasd, yTo «cpemHmil JHCT»
UMeJI HyMepauuio 6/7, MakcHMaJbHOE YHCJIO CTepTHIX
CTPaHHI MOrJi0 OHTh paBHO 3, a COOTBETCTBYIOILEE YHCJIO
caeayouHx (mocne cpefHero) JHCTOB COAEPKANO JHHIb
HECTepThle. CTPaHuILLbi, BOT Kak OyAaer BHIVIAZeTh TaKoe
pacnoJioxenue:

Ecnu 6p1 06e cTopons Kakoro-nmu6o JucTa OKa3asHCh
CTEPTEIMH, TO COOTBETCTBYIOUIMH JHCT Obll OH BHIpBaH 13
MaHyCKDHINTA. :

15. 310 MoxHo caenath. BosbmuTe CKOBOPOAY 32 PYuYKY
¥ HayHuTe OBICTPO ABHTraTb e€ B3ai-Bhepel Ha HeGoJblIoe
paccrosune no nody. Boxa ue 6yaeT pacKauHBaThCs TOKe
B3an-Brepen, a BCKope o0pasyeT HHK H CTaHeT BHIGpacH-
BaTb BBEPX KaleJbKH, KOTODHE H MOXKHO Gyaer co6paTh B
JalKy. :

16. ITonka okaxercs caumkoM KopoTkoit. Korga Bl
nonoxute 20 TOMOB JApYr Ha Apyra, TO TIOJyYyWBHIASCH
CTONKA CHpeccyeTcst MOA COOCTBEHHON TSKECTBIO H €e Bbl-
cota Oyner MeHblle, 4yeM AJIHHA TOH K€ CTONKH, MOJIOKEH-
HOli ropusontanbuo. ITosToMy, Aast TOrO 4TOGH yMecTHTH
BCIO SHUHKJIONEAHIO HA CAeJaHHOH BaMu IIOJIKE, NMPHILIOCH
OHl 3aTPaTHTb OTPOMHEBIE YCHJIHS.

17. Eciu yesoBeK HOCHT O4KH, TO OH CHHMaeT ¢ ceGs
CBHTED, AEPXKa €ro 3a BOPOTHHK, H, CJeAOBATENbHO, PACTH-
ruBaer ero mepen coboit. Korna genoBex HaTATHBaeT cBH-
Tep Ha celd, TO IOJydYaeTCss NpPSIMO INPOTHBOHOJOKHIf
a¢dekt, n60 OYKH KaK OH HENAIOT BOPOTHHK eIle yiKe,
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18. Tounee Bcero ma Mapokko wnanpasiaeH Kouen A.
Mbl CMOTPHM Ha BOCTOYHYIO CTOPOHY CKalH, Tak 4YTO
cmpaBa oT Hac HaxoauTcsl Hcnanus, a cresa — Cpenusem-
HOe Mope.

19. HanMeHbIIyI0 CHJIY HYXHO NPHJIOXKHTb B TOuke P
(puc. 266), n6o y OGOJbUIMHCTBA, €CJH He y BceX OBaJib-

HEIX Oarop mupuHa ofoxa mocrosiHHa. MBI BHAHM, 4TO OT-
HOLIeHHe PacCTOsAHHSA OT Kpasd o6oJa A0 TOYKH OCHOBaHHSA

e

Puc. 266.

B (KRoTopasi HrpaeT poJib TOYKH ONOPH) K PACCTOSAHHIO OT
B 1o neutpa C 6yaer GoJablie B Touke P, ueM B Touke E.

20. Tpu kosoca B JydlIeM cjaydae, eciH, KOHEYHO, BLI
He HaMBLINTE MaKeT BHYTPH.

21, Cuia Tsxkeern. M3-3a Hee Bellln HeynoGHO pacmo-
JlaraTh BEDPTHKAJbHBIMH CTONKAMH; MOSTOMY-TO MNOJIKH Ha
KyXHe @ JAeNai0T TakuMH AJjuHHbIMY, Takum obGpasoM, pas-
JinuMe B LIMpHHE NMpeJMeTOB 3HAYHT MeHbplle, yeM HaJHYHe
faxe OJHOH-eIMHCTBEHHOH KOPOOGKH HJH OYTHUIKH, KoTOpasd
MHOTO Bbilile OCTaJbHBIX. XOJOAMJIBHHKH K€ 3aMoJHSIOT
Kak B TODH3OHTaJbHHIX HANpaBJeHHHAX, TAK H 1O BepTH-
KaJnm.

22, Buicota 6yner O6oJjblile PacCTOSHHS OT 3eMJH [0
Coanna. (He nmetafitecs npopenaTs 3710.)

23. O MoxeT noao6paTbCs Ha pACCTOSHHE OKOJO
4500 Mmuab. JlukMX THHTBHHOB HeT ceBepHedi [asnamaroc-
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CKHX OCTPOBOB, KOTOPHE PacHOJIOXKEHH Ha 3KBATOpe, a Io-
JAPHHHA MelBeAb (OHH BOAATCA JIHLIL B CEBEPHOM IMOJY-
IIapA¥) pPeAKo YMJAHBaeT oOT Oepera Janblie 9eM Ha
40 mMuJab.

24. MoxHo, ecnu ouelb OBCTPO pasBoaTaTh BOAY B
qauixe.

25. Tlonofinute k AepeBy M Ha BEICOTE 2 M OT IpyHTa
NPHKPENHTE K CTBOJY KJOUOK Gesoit OGymaru. BepuuTech
AOMOH M TOJIOKHTE Ha CTOJ BOJH3H OKHA, H3 KOTOPOIO
BHHA CcOCHa, cTonky Kumr. Ha cromky nocraebre cormy-
THH KYCOK KapTOHA, NOBEPX KOTOPOrO MH MOXKEM BHIETH
OCHOBAHHE M BEpUIHHY COCHH, a TaKkKe KJIOYOK Gesoh Gy-
Maru Ha ctBosie. OTMeTbTe caMu (HJIM TMONPOCHTE KOrO-HH-
Oyab OTMETHTb) TOYKY IEpeceyeHHs TpPeX COOTBETCTBYIO-
INMX- J1y4Yed 3peHHst C OKOHHBIM CTEKJOM H H3MephTe pac-
CTOAHME MEXAy 3THMH ToukaMu. COoCHa NOYTH HaBepHsSKa
pacTer BepPTHKAJIBHO H, CJef0BaTeJbHO, HapaJieJbHO OKOH-
HOMY cTeK/y. BHUHC/INB mpocTefiliine NPONOPIHH, BH Haii
JleTe BHICOTY COCHBHI,

26. OnuH KOpOJNb, a HMEHHO MIOTJIAHACKHH KODOJib
SlkoB VI, xotopuiét cran koposem Anrauu $Skosom I B
1603 r. Ilpyrue koposu BO BpeMs KOpPOHALHH GbijH IPHH-
LaMH, TepHoraMy 4 1. 1.

27. Ilnomazabs paBHa («\/3_—%) KBaJpaTHBIM (pyTam.
IIpononxum pHCYHOK TaK, 4TOGH NOJYYHJICA NPIMOYTOJb-

muK (puc. 267). Ilo Teopeme ITuparopa k= +/3. B cuay
CHMMETDHH IJIOIafb HOBOH 3alITPHXOBaHHOH ugactu A
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pasxa njowaau B. [Tnomaas A 4 C paBHa maomanu nps-
MOYrONLHHK2 MHHYC NMOJOBHHA NJOWAAH Kpyra C paguy-

coM 1, To ecTb OHa paBHa «\/3_—- /2.

28. Connne u jaamna. Ofa artu peaMera JaimoT CcBeT.
Korza Mbl TroBOpHM <«COJHIlE @620 uH3-32 TYY», H «JIaMm-
Na 66lLiAQ U3 CTPOSI®, TO 3TO O3HAYaeT, YTO COJAHUE HAUHU-
HaeT CBETHTh spye, a JaMKa racHer.

29. Huckonvko, u60 BH OkameTech OoJjee ueM Ha
20 MuJIL BocTOUHEH MCXOAHOTO NyHKTA.

30. ¥ Bac, BepoATHO, HalLeTca Y3KuH NpOLOJTOBaTHI
CTEK/IAHHBIH WJIH NJIaCTMAcCCOBBIH CTAKAHYMK. 3aKMHTE CH-
Tapery Mexny naJbLaMH, Kak NokasaHo Ha puc. 268, o

lpurcarme

Puc. 268. .

NpHKMHTE CTAKAHYMK K JaloHH. [IByokuch yriepona ouens
OLICTPO NOTYIIHT OTOHb.

31. Mbic Mappoku: HEeCKONbKO [0kKHee T'ubpanrapa.
Meic Hronbueldi, uid Arynbsc: Gosee uyem Ha 45 KM 103K-
Hee Mbica Jlo6po#i Hagemanl. Ocrpoa Iuero-Pamupec:
okoso 70 kKM K 10ry or Muica opn. Oun HaXoAsTCd He
Ha MarepuKe, HO Bce PAaBHO 06pasylOT MEIC.

32. ¥ Barona ¢yHukyJaepa, rae, KpoMe OGBIYHBIX KoJec,
uMeeTcs €lle H UIECTePHs, KOTOpas 3auenssercs 3a MOJIoT-
HO JOPOrH H He JaeT BaroHy CKaTHTLCS BHHS.

33. On knaner aBe JOxKH caxapy. OGo3HAYHM KouH-
YeCTBO Caxapa, HPHCTAIOUIETO K BHYTDEHHell CTOPOHE JOK-
KH, 4epe3 x; TOraa Mbl JOJKHB TNPHHSTb, Y4TO H K ee
BHELIHeH CTOPOHe NPHCTAET TOKe X caxapy. B mpoTuBHOM
ciysae sajaya okasajnach Obl HepaspemnMoi, 1a K ToMy
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7Ke IUIoUlajy BHyTpeHHeH W BHEIIHEH CTOPDOHHI NPHMepHO
oaurakoBbl, ClenoBareibHO, €CJIH HPHHATH 00beM JOXKKH
3a 1, To N3 MOKDOH JIOXKH B 4alIKy NONMajaer Iocje pas-
fanthiBanMa 1 4 x caxapy. Eciam MH moJNOXHM [Be JIOXK-
KH, TO H3 mepBoil JoxkkH (6e3 pa3banThHBaHHA) B YAHIKY
nonaaer (1 — x) caxapy, a H3 BTOpOH, MOCJAEAHEH JOXKKH
(1 + x) caxapy; TaK yro BCEro B YalIKe OKAIKETCH DPOBHO
2 enmuunel caxapy. B ciyuae Tpex J0xKeK 3TO KOJHYECTBO
okaxercd paHbiM | —x+1—x+ 14+ x=3—x; B cay-
yae ueTHpeX JOXKeK OHO OyneT paBHO 4 — 2x; HakOHell, B
oblIeM ciydae n JOXKEK OHO Bhipasutcss ¢opmyJoft n(l—
— X} 4+ x, uto acuMuToTHyeckH paBHO n(l — x). IIpodec-
COp XOT€J TOJOXKHTb POBHO 2 JIOKKH, H €My 3TO YAAJOCh
cresaTh.

34. D10 pTYyTH ¥ BOoZa. PTYyTh MOXKHO HAOOGHTHL, pPa3OHB
TepMomeTp. BoAa OKa3biBaeTcsi CBEPXY DTYTH, H €€ JIErKO
MOXHO CJIHThb, a JObie cjIefs BOAH Ha PTYTH MOXKHO
yAaJHTL IPOMOKaTeJbHOH OyMarefi WM HPOCTO mNOAO~
XKJaTh, MOKA BOxA HCNapurcs. BCEBO3MOXKHEE Macia oc-
TaBJSAOT Hocje cebs Ha PTYTH H BoAe NOYTH HeyaajuMbe
cJie/bl.

TOTIONTOTHUYECKUE
SKCIIEPUMEHTDI




Maremnaruxos cruab tax 0492 Hac HeoboiueH,
A NOHATHbUL A36LK 808Ce UM HE NPUBLIUEH.
Paccyscdenus ux Koib pewure NomATs,

Tak npudercs sam HOBbIL A3bLK UBYUATS.

H na scex ¢ aprucTuseckum cxaadom ymna
Hanader on, xax ocna uiu 4yma.

T'de sce nonATs HAM, 4TO 4uCAQ, ROOOOHO CTpUXCAM,—

A crpumu Tax cTpemureavro 6 Hebe rcpyofcarul —
‘Pacnoaoxcarca 6 pad na Geckpatinetl npamoil.
Jla cTpusicl, 8038pALLAACE ¢ nOAeTa JOMOL,

He cobvrorea ¢ nyru, a T0n0A02, )
Eti-etl, cTpanst ceeTa cmewiaeT u Hebo ¢ semzed,
Paccyscdana: mon, pasnliyst HeT HUKAKOW.

1

YTO TAKOE TONOJIOrHA?

Tonosnoras — cpaBHuTENbHO HOBas O6GJiacT» MaTeMaTu-
KH, 2 NOTOMY TOBODHTb 00 B3XCnepumexTax B cTONb ab-
CTPAKTHOH HayKe MOXeT MOKa3aTbCsl CTPAHHBIM (ecian
TOJMBKO peyb HAET HE 0 <HepPelHeM Kpaes, Ileé MOXKHO Ha-
HeATbCsl Ha HOBHHA BKiaag), TeM 60Jiee YTO MH HCXOAHM
H3 NOJHOrO HeBeJeHHs 4YHTaTeJsd B paccMaTpHBaeMoH Ha-
Mu obinacrda. Ho, MoxeT GBITb, HMEHHO B CHJIY «MOJIOIO-
CTH> MHTEpecyIollerQ Hac pasieja maTeMaTHKH HaM yaacr-
€A KOe-4TOo K HeMy n00aBHTb, mpaBjia, 3To 6yayT noberu
Ha BeTBAX, a2 He Ha BEepLINHe Hallero apeBa. Kpome Toro,
HEKOTOPLIE 3KCHeDHMEHTH €CJH H He [06aBJAIOT HHYEro
HOBOTO K TOMY, Y4TO OBUIO HM3BeCTHO paHblIe, TO HO Kpaii-
Hell Mepe NOMOTaloT YHTATeNI0 NOHATH STOT TPYAHOYJIOBH-
MBI IpexMer. :

Tononorun yausuTeneHo TpyaHo aaTh onpexenenue. Ee
OTNHCaHWe BHAYHTEJIbLHO CJOKHee TeX (OPMYJIHPOBOK, KOTO-
pee NpeasarailoT HPH3HAHHBIE CHPABOYHHKH M SHIHKJIO-
neanu  Ans  apugmeruxu («Hayka 0 HOTOKHTENBHDLIX
BellecTBeHHbIX ynciiax» — Webster’s New Collegiate Dictio-
nary wuinm <«HcKkyccTBO MaHMNY/JHPOBAHHS C YHCJAOBHIMH
BEJMYHHAMH M HX OTHouweHHnaAMH» — Encyclopaedia Britan-
nica), axzebpor («OGoGuieHne u pacumpeHne apupmeTu-
ku» — Encyclopaedia Britannica) nan zeomerpuu («Usy-
dgenne '[MaTemartHueckux] cBoicTB npoerpanctea» — Ency-
clopaedia Britannica). [Mapk Bapp BooGuwe ompegenser
MaTeMaTHKy KaK HeuTo «IpPeliHa3HAYeHHOe AEPKaThb (hak-
THl B COCTOSIHHH OlENEHEHHs, B TO BpeMs KaK Mbl Oec-
CTPACTHO H3y4YaeMm COOTHOUICHHS MNEXAY HHMHU», 4TO OCO-
GeHHO NPUMEHHMO K asrebpe.]

CraproBaB KaK pasfen IeOMETPHH, TONOJOTHS 6LicTpo
BHeIpDHJIACk ¥ BO MHOTHE JApYrie o6JacTH MaTeMaTHKH.
Kaxerca mours mpaBHJBHEIM YTBEep KAEHHE, YTO TOMOJOLHS
npeacTaBiseT cO00H 0cO60€ COCTOsIHHE yMa H npecjaenyer
cBoH cobcTBennsle uesd. (BroocnemctBum Mbl yBHANM, uTo
9Ta cMyTHas (pasa 3BYYHT JAOCTATOYHQ TOMOJIOTHYHO,)
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B HekoTOpOM CMBICJE cJ0Ba TOHOJOrHS — 3TO Hayka,
H3yualonlas HenpepsoleHOCTy: HCXOAS U3 HENPEepPHBHOCTH
npocTpaHcTBa WK (GOpPM, OHAa NEPEeXOoAHT K 000OLIEHHAM,
KOTOpHIE 3aTeM IIo AHAJIOTHH OPHBOJAAT K HOBOMY NOHHMMa-
HHIO HENpPepHIBHOCTH, a «OOBIYHOE» HPOCTPAHCTBO, KAK MBI
cebe ero mpejcTaBJsieM, ocTaeTcs ganeko nosaau. Hcruu-
HbI€ TONOJOTH H30eramT BCSIKHX KAPTHHOK, HCOBITHIBas K
HHM HEKOTOpOE HeAoBepHe. DTO BHI3BAHO TE€M, 4YTo HEBO3-
MOKHO (m GeccMbicjeHHO!) H300pasHTh 3aHHMMAIOIIHME HX
«npoctpaHceTBay. OnHako HaM Oynaer Jerye HOAOHTH K MO~

Puc. 1.

HUMAHHIO HX leJell, K TOnoA02U4ecKol Touxe 3peHus Ha
omnpejesienHbie GOPMB (HJIH «OPOCTPAHCTBAa»), €CHH Mb
HayHeM C TOTO, YTO MOKHO YBHIAeTh H HOTPOrarth.

TonoJor MHTEpecyeTcss TeMH CBOHCTBAMH <«NPEIMETOB»
'(TpakTyeMbIX HaMH IOKa B P€OMETPHUECKOM CMBIC/IE), KO-
Tophie HamGoJsiee YCTOHYHBH, TO €CTb KOTOPBIE BBIAEPKH-
BawT AeQopMAaIHy CKATHS H PACTAKEHHS.

«OKpYTrJIOCTE» KPYra, OYeBHAHO, HE OTHOCHTCH K UHCHY
TaKHX CBO{ICTB: MOXKHO CKPENHTb KOHIEI OTpE€3Ka IpPOBOJIO-
KH H cAeJatb H3 Hero Kpyr, a 3aTeM, He paspbiBasi mHpo-
BOJOKYy H He pa3belHHASA KOHIOB, NpPEBPATHTb KpYr B
kBaapaT. Ho toT ¢akT, uTo y 3Toro (ckpensiennoro!) Kycka
NPOBOJIOKH HeT KOKYO06, NPH 3TOM COXDAHHTCS, H €CJIH MbI
NpHKPENHM K MPOBOJOKE OHPKH C HOM€paMH, TO COXPaHHT-
cs H nopadox HOMEpOB, Aaxe €CJIH MH 3aBsXeM IIPOBO-
JOKy B y3€J, TOJIbKO HOMepa MHl BCErjaa JIOJKHBl 4YHTaTb,
JABHTAsich BAOJb NPOBOJOKH, NOJO00HO NOJ3yuUIEMy IO Hel
Kyky (puc. 1). DT0 oKaxkeTcs BEpHHIM, Aaxke €CJIH MBI
BO3bMeM BMECTO TNPOBOJIOKH DE3HHOBBIH IKTYT, KOTODBIH
MOXHO PacTTHBAThb H CXKHMaTh: Beab 3Aecb MOTYT H3Me-
HHTbCS JIHUIb PACCTOSIHMST Mexay Oumpkamu, a He HX MO-
pAloK.
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-~ C noxoxeit cHTyauseii Mbl BCTpeyaeMcs IpH IOPOEKTH-
POBaHHH: TpAMas JMHHA OTOpacLiBaeT NOPAMYIO TeHsb, a
TPEYrOJbHHK, TMOA KAKHM YIJOM €r0 HH HOBEPHH,— Tpe-
YroJbHyIO; 3TOT (aKT BCerla BepeH, XOTsS YIJIH TPeyroJib
HuKa, pasyMmeercs, MOTYT H3MeHHTbcss. ONHAKO B TONOJIO-
TUH npsAMast He 00si3aHa OCTaBaTbCH NMPSMON, XOTH OHA CO-
XPaHHT CBONCTBA <«JHHEHHOH CBH3HOCTH H Pa30MKHYTOCTH
KOHUOB>. (BrpoueM, Bo3MoXHbI ciyuam, Korza mociennee
CBOHCTBO HE HMEET MeCTa; Tak HOJYYHTCS, HANPHMEpP, ecsu
MLl DpUMEM 3a NPSAMYI0 3KBaTOp GOMBUIOTO T106yca HiH

Puc. 2.

gemHoro mapa. [loasymmit mo 5KBaTOpy XYK AONONKHT
HaM, 9TO JIBHKETCS IO npaMoi, He HMewOumeh KOHILOB.)
VIMenHO C TaKofi CBSHOCTBIO M C TaKOH HENpPepHBHOCTHIO
HMEET Nel0 TOMOJIOTHS, W MO3TOMYy B Hell paspemanTcs
TOJbKO TakHe AedOpMaimuHu, KOTOPHE HE pPas3wsedunsioT TO
4TO ObIIO COENAMHEHO (Hesb3sl, HATPHMEp, AeJaTh paspesb;
HJIH TPOKAJBIBATh ABIPHI), M HE c0eQURAIOT TOTO, 4TO He
OBIIO COEJMHEHO paHee (HaNpHMep, HeNb3s CKACHBATD pa-
Hee DpasdbellMHEHHble KOHUB JIMHHH HJH 3an0JHATD HMEI0-
mHecst ObIpHl).

CornacHo 5TOMy NpaBHIy, Mbl MOXKeM, CKameM, H3
IIapHka TJIMHB CAJIATH YallKy; OfHAKO 3Ta YalKa He Oy-
AeT UMeTb PYYKH NPHBHIYHOrO BHAA, TAK KaK TOrAa NpH-
uioch Gbl mpoiesiaTh B TIMHe AbpKYy. Ho ecanm Mu
BO3bMEM KYCOK TJIHHH B (opMe Gy6iamka, TO, KaK NOKa-
3aHO Ha pHC. 2, M3 HETO yXKE MOXKHO CHeJaTh YamKy ¢
PYUKOH.

YTounuM: genath paspessl paspewmaercs NpyU YCJIOBHH,
4TO B KOHUE OHH OyAyT BHOBL YycTpaHeHsl. Hampumep,
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HEXOTOpLle TONOJOrE CYHMTAIOT, 4TO TPOBOJNGUYHYIO HeTJIO,
M3006paXkeHHYI0 Ha PHC. 3 ¢JeBa, MOXHO Npeo0pa3oBaTth
B H300paXeHHYIO COpaBa 11eT/II0, He HapyHlas ee CBA3HOCTH,
Bepno, uTo 06e meTnH OAHWHAKOBO CBA3HHI, HO BIIOJIHE Ole-
BHJHO, YTO HEJb3s CAEJATh M3 NepBOfi npPOBOJNIOYHOH MNETJAH
BTOpYI0, He Da3pe3aB IPOBOJIOKY H He COeIHHHB BHOBBL €€
KOHUBI; nocJelHee KakK pa3 W paspeumaercs. Mue MOryT

/D —

Puc, 3.

BO3pas3uTb, 4To NpeoOpasoBaHHe NEPBOH MNETJIH BO BTOPYIO
BO3MOXHO H 0e3 paspesaHus, HO B ueTHpeXMepHoM IMpo-
crpancte. OfHAKO Ha NepBOHAYAJbHOH CTajJHHM H3Y4eHHd
MaTEeMATHKH Halle npaBuio (GoJiee HOHATHO: Da3pelIaroTcs
yIo6ble pa3pe3s IPH YCJOBHH, YTO B HTOTe€ MH HX JIMKBH-
IupYyeM.

Ilpyroit mpuMep: KycoK INIHHH 8 (popMe OyOinKa Helb-
8si IpeBpaTHTb B IlIockoe Ouiofo Ge3 Abipku. (Kcrary,
TakKasg NOBEPXHOCTb Ha3biBaeTcs TOpom.) XapaKTepHCTHKH
Tesa, Hofo6HEE HAJHYHIO MJIH OTCYTCTBHIO ABLIPLI, HA3bIBA-
10TCH TOnoAo2UdecKUMy uHBapuanTany. VlHoria Kak GyaTo

Puc. 4. Puc. 5.

OBl HOBLII MHBADHAHT MOXeET OKa3aTbCA CJEJACTBHEM ApY-
roro WHBapHAHTA; OAHAKO Ha JAaHHOM 3Tane MH He OyaeM
ocobenno ofpaliaTe Ha 3T0 BHHMAaHHE.

Kycok riuusl 6e3 AMp HashiBaercs odnocesstoim. Hee
TPYAHO 3aMETHTb, YTO eCJH Ha TakoMm Kycke (puec. 4) Ha-
pHcoBaTh Kpyr (WiH JIDYryl0 3aMKHYTYI KDHBYIO), TO
BCAd NOBEPXHOCTb Pa300bercss HAa JABe 4YacCTH: BHYTPEHHIOIO
H BHemHiol (TO Xe camoe Oyier H Ha JucTe OyMmaru).
‘AnanorpudbiMm 06pa3oM sKBaTop pa3buBaeT Ha 1Be YaCTH
riobyc, XoTs1 3leCb TPYAHO CKasaTbh, KaKas 4acTb <«BHYT«
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peHHSN», a KaKasl «BHEIIHA®», HO Te€M He MeHee uacrefi
DOJy4yaeTcs NMO-NpeXHEMyY IBe.

Ecnu MB npoBelem ele OAHH KPYT, TO OH JuGO BOBCE
He nepeceueT NepBOro Kpyra, jn00 HepecedeT €ro B ABYX
MecTax. YnorpeGass 34ecbh CIOBO «HEPeCeueT», MH HMEEM
B BHAY HaCTodlllee mepeceyeHHe, d He KacaHue, KaK $TO
HMeeT MeCTO, Hampumep, AJs Kpyros Ha pHc. 5. D10 Hpo~
HCXOAWT NOTOMY, 4TO MB HayWHaeM OPOBOJAHTH BTOPOR
Kpyr U3 TOUKH, pacnojioKeHHOA 8He NepBoro, a 3aTem,
nepeceKlIH NepBHIA KPYr, OKA3LIBaeMCs BHYTPU €ro H He
MOIKE€M 3aKOHYHTb HOBHl KDYI, He BHIIAS ONATbH BOBHE mep-
BOro, AN 4ero HaM M MOHaJOOHTCH BTOpOE MNepeceueHHe.
To e paccyxnende coxpaHseT cuiy H B ciyyae, Korga
MH HauyWHaeM NPOBOAHMTL BTODOH Kpyr H3 BHyTpeHHEH ToY--
KH IEepBOro Kpyra,

AN

Puc. 6.

PasGepem Tenepe cayuait Topa (puc. 6). Crauana npo-~
BeneM nuHHIO L. MBl MoxeM saMeTHTh, 4TO OHa He pa3Gu-
BaeT BCIO MOBEPXHOCTh HA 1Be 4acTH, H HO3TOMY, e€CJH MHI
HayHeM INPOBORUTH BTOPOH KPYr M3 JI0GOH TOYKH, CKaKeM
H3 ToukH P, To 3Ta Touka He GymeT HH BHYTpeHHel, HU
BHELIHEH 1O OTHOWEHHIO K Kpyry L. CiieénoBaTesbHO, ecau
ME nepeceuem L, To cymeeM 3aMKHYTb UyHKTHDHYIO KpH-
By, KOTOPYIO NPOBOJAHM, He nepecekast BHOBb L. Kak no-
Ka3aHO Ha DHCYHKE, CYuwecTsyioT NBE OKDPYIKHOCTH, mepe-
cexkalomuecs roAbko 8 00nod TO4Ke. DTOT (BaKT, KOTOPHIl
HecnpaBeAJIHB B cJdy4Yae ORHOCBA3HOH HOBEPXHOCTH 6e3
IBIp, BepeH AJst J000H MOBEPXHOCTH C AHPOHA H ABJseTcs
TONOJIOTHYECKUM HHBAPHAHTOM.

Kak 6b10 cKa3aHO paHee, TOp MOKHO AedopMHpOBaTh
B J06YyI0 NOBEPXHOCTb € OXHOH AHIPOH, a OKPYKHOCTb —
B JIIOGYIO 3aMKHYTYI0 KDHBYIO (€3 KOHIIOB, He HMeOLIyI0
camonepeceuennfi. Ilomo6mas KpuBas HocHT HasBaume
#OopOaro6ol - KkpuBOH — N0 HMEHH MaTEeMAaTHKA, KOTOPHI it
Aokasan, uTo TaKas KpHUBas pa3bHBaeT OJHOCBA3HYIO

265



NOBEPXHOCTh (HAaNpuMep, MIOCKOCTb HJIH cdepy) Ha ase
obnacTH, He HMeliHe OOUNX TOYeK, 001iast TPAHHIA KOTO-
PLIX COBHAJaeT ¢ JAaHHOH JAHHHWel. DTO YTBEPXKIEHHE MO-
KET I0KasaTbCc OUYEBHAHBIM, HO, KaK HH NapajgOKCaJbHO,
JloKasaTb ero ogeHbp TpyaHo !, JKopmawoBy KpHBYW0, pas-
OHBAIOILYIO NMOBEPXHOCTh HA JABe YaCTH, MONCHO HAPHCOBATh
U Ha TOpE; HYKHO TOJbKO, YTOGH OHA HE OKpYkKaja ABIPY
H He NMPOXOJHJa yepe3 Hee, KaK 3TO HMEJO MECTO B ciydae
JAByX KpHBHIX Ha pHuc. 6. OnHaKo Ha IJIOCKOCTH WJH HA
chepe 6caKaAA KOPAAHOBA KpHBasl pas3sOHBAeT HOBEPXHOCTb
Ha JIBe 4aCTH, a Ha TOPE 3TO BEpPHO He IJs BCSIKOH KOp-
DaHoBo# kpuBOil. Ecam Mmoxuo aedopMupoBaTh 0oany ¢n-
rypy (uau KpuBYIO) B APYrylo GHTypy (HJIH KPHBYIO) C CO-

Puc, 7.

6aonenneM Bcex chOpMyJMPOBAaHHEIX BbILIE YCJLOBHE, TO
roBOpAT, YTO 3TH GHrypel (WJIH KDPHUBHE) 20MEOMOpPdHbL
Apyr Apyry.

Hagepuenublfi Ha KyckKe I'JIHHEL TPEYTOJbHHK MBl MOKEM
2omeomopgno pedbopMHpPOBaTH TakuMm 00pa3oM, 4TOGH Yy
HEr0 HCue3Jii yIJIBl U OH NpeBpaTHJCA B HTOTE, CKaXeM,
B OKpPYXHOCTb. OAHAKO eCJH MBI OTMETHM HOJIOXKEHHE €ero
BEpLIHH, TO COOTBETCTBYIOIIHE TOUKH OCTAHYTCH HQ AUHUU
H nocie aedopMmManud, npuuem OYAYT HAXOMHTBLCS 8 TOM
oe nopsadke, 4TO U paHblle (eCJIH ABHCATLCH 110 YaCOBOR
cTpesike). AHAJIOTHYHEIM 00pa3oM, ecJH MH HauepTHM ¢u-
rypy, H300paKeHHYIO Ha pHC. 7, KOTOpas HpeaCTaBjser
co60#i 00beIHHEHHE IBYX KPHBBIX, COeTHHEHHLIX MEXAY CO-
6off B ABYX pa3JMUHHX TOYKax, TO JKbas gedopmarius,
NOAYHMHAKILASCA HaAllUM INPaBHJIaM,, HE CMOXKET H3MeHHTHb
Takoe ycTpoiictBo 3tofi durypu. Ilpu nwobofi Tako#t ne-
GopMauHH HE TOJNLKO COXPAHSTCHA JABE TOYKH COENHHEHHS,
HO M He NOSBHTCH HOBBIX TOYEK TAKOro THHa, HOO 3TO Hpu-

! Cu. Bonpnepr 3. U. Daemenrapuoe g0Ka3aTenspeTs80 TeopeMsl JKop+
lana, YcmeXH MarT. Hayk, Buim. 5, — M.: 1950, c¢. 168172, unn Pu-
aumnos A, @, tam xe, ¢. 173—176. — [Ipum. ped.
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Bejlo 66l K JuHHR Opyeoil ceaswocru. Tak, eciH 5KBaTOP
Ha cgepe (puc. 8,a) coenunyThb NuHHEH B Toukax p H p’,
TO, KaK Obl MBI HH NPeo0pa30BLIBANH TONOAO2UYECKL TONY~
YHBIIYIOCA NMpPH 3TOM (QHTypy, ee CTPYKTYpa He H3MEHHTCS
(puc. 8,6 u 8).

®urypa Ha pHc. 8, 6 nosayyaetcs u3 puc. 8, a, ecan crsi-
HYyTb 3KBATOp Ha OJHY HoJiychepy, COKpaTHB (H NPOTHYB)
Judnd. (PHCYHOK Ha MOBEPXHOCTH MOMKHO Ae(hOPMHPOBATD,

8
Pxnc. 8.

ceflyss HalluM npaBujaM.) Mbl BHAHM, uTo ¢urypa no-
npexHeMy pa30MBaeT NMOBEPXHOCTH Ha TPH 4acTH: OHa MO-
NPEeKHEMY COCTOMT M3 TPEX OTPE3KOB JIHHHH, KOTOPble, KaK
U paHbHIe, COEAHHEHH B JBYX Pa3jIHUHHX TOYKaxX. ITH OC-
HOBHbIE OCOOEHHOCTH COXPaHSITCA NPH JHOGOH AOMyCTHMOM
dedopmannu. FIMeHHO ¢ TaKOro poja cBOHCTBAMH W HMEIOT
Jle7Io TOMOJIOTH.

Teopema Iiaepa

[TepBLiii npHMep TOMOJOTHYUECKHX HHBAPHAHTOB JHaeT
TeopeMa IIBeANAPCKOro MartematHka Jleomapaa Ddiinepa,
ycranosjienHast B 1752 r. B ueli peub mier o Muororpa-
HHKAaX, TO €CTb O NPOCTPAHCTBEHHLIX Te/1aX, NOXOGHLIX Ky6y
WK Terpasapy (puc. 9), KOTOpHE OrpaHHyeHn KycKaMH
IJIOCKOCTEH (2panami), CKPENICHHHIMH T[ONAapHO BAOJb
NpSIMOJIMHERHHX pebep, COENMHSOWHXCS MekAy coGofl B
YIVIOBBIX TOYKAX — 6epuilinGx. Bbl MOxKeTe pacCMOTDETL d
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Gonee CNOXKHBIe MHOFOIDAHHHKH C JHOGHIM -UHCJIOM TpaHeil,
KOTOpOe, OJlHaKO, Heqb3s clesaTh MEeHbHIMM ueThipex (cJay-
yafi TeTpasjpa). DHaep A0KA3AJ, YTO €CIH CNOXKHTh YHCIO
BePIUHH C YHCJOM TpaHeli W BHUYeCTh 4HcJo pebep, TO
eceeda MONyYyHTCHd YHCJAO 2, HE3ABHCHMO OT TOTO, HACKOJIBKO
CJIOXKHBIM OBLI MCXOAHHEIH MHOIOTDAHHHK,

- Bevwnma a

< >

Kyo

Pebpo

Tempasdp b
Puc. 9.

BMmecTto Toro uto6H JOKa3bBIBATH 3Ty TEOpeMy, MH 0006~
KM ee B TomoJornyeckom ayxe. Ortciona Gyner ciaenoBaTs
pesyabrar diinepa, U, KpoMe TOrQ, I0Ka3aTelbCTBO HEOXKH-
JaHHO okaxeTrcs GoJiee .0603pUMEIM. BcnoMuuB 0 TOM, uYTO
B TONOJIOTHH KPHBble MOXKHO H3rubaTh, HapHCyeM TeTpasiap

Puc. 10. : Puc, 11,

Ha chepe (puc. 10). ¥V nac no-npexHeMy OyneT (cpaBHHTE
c puc. 9) 4 rpanu (yxke He NJIOCKHE, a BHIYKJHE), 6 pe-
6ep (Temepk HCKPHBJIEHHBIX) M 4 BepminHH, CorsacHo mpa-
BUNYy Disepa, 4 rpann miawc 4 BepulHHH MHHyc 6 pebep
paBuo 2: I'— P 4 B=2. Jlasee, xak W Ha puc. 8,6, Mol
MOMceM CTAHYTb BCE JIMHMM (He pa3pelBasg WX NPH 3TOM H
He CKJeHBas), B pe3yJbTaTe 4Yero moJy4YuTcs puc. 11,
Y Hac MO-IpEKHEMY oKaxeTcsl 4 BepuIMHbHl—a, b, ¢ nu
d—mu 6 pebep. Tpm wncxonHbie rpanm nepefilyr B Tpe-
yroneuukn I, 2 U 3, a yeTBepTasi TDaHh — BO BHEUIHIO
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4aCTh HAHHOH ¢uryps. JTa YeTBEPTasdm IPaHb C TOMOJOrH-
YeckOfl TOYKM 3peHHS, KAK U PaHblIe, NMpeaeTasiaseT co6oi
TPeyroJibHHK, MO0 OrpaHHyeHa TPeMs CTOpoHAMH. Bce 3710
MO3KHO HAPHCOBaTb Ha JucTe OyMaru (Bce MHOTOrPaHHHKY
MOKHO H3006pasHuTh NOAOGHHIM 06Pa30M, XOTA B HEKOTOPHIX
cayyasx ux OyneT TPYLHO Yy3HATh), €clI¥ MH OymeM HOM-
HHTb, YTO «IyCTO€ HNPOCTPAHCTBO», OKPYKalollee Hamy (<
rypy, npeacrabiseT cobof «ncUe3HYBIIYIO» rpaHb.

Kak yxe roBopujoch, B TONOJOTHH paspeluiaercs pe-
¢$opMHpOBaTh 00BEKT HPH YCJOBHH, YTO BH He HapyliaeTe
cnocofa coeANHeHHs ero gactefl Apyr ¢ apyrom (ero css-
HocTH), B ciyyae MHOrOYroJbHHKAa BH MOKETE CrJIaAHTb

1 !
2
5 2 d
3
4 3 )
Tonono2uqecruet
Hamuyeansmir DATYSONOAUR
Puc. 12.

yrJibl, X0Ts H 00si3aHBl COXPaHHTbL BEPIUHHH, paccMarpd-
BaeMble KaK OTMeueHHble TO4KU Ha danHot aunuu. Hanpu-
Mep, DATHYTOJbHHK Ha puc. 12 MOXHO HpeBpaTHThL B IO~
Ka3aHHYI 3Aecb ke QHIypy, Ho y obeux QHUIyp nMeercs
5 Bepumy u 5 pefep. CylIeCTBYIOT HEKOTOPHE MNpaBuia
(BecbMa 3amyTaHHDBIE), C NOMOLIBIO KOTOPHIX rpaHH, pebpa
H BEPIIMHBI MOTYT COeAMHSTLCS B MHOrorpauuuke. Onuo us
HHX COCTOHMT B TOM, YTO JOJIKHO OLITb DO Kpaiiuelr mepe
4 rpaHu; Apyroe — B TOM, YTO B KazkJ0# BepuUIMHE NOJIKHO
CXOAUTbCS MO MeHnileldl mepe 3 pebpa, u T. 4. I ke cobu-
patoch 0600uHTE NpaBuio Jisepa, ¢ TeM YTOGLI €r0 MOXK-
HO ObIJO NPHMEHHTb K /2/060i HapucOBaHHOH (Hrype Mpu
eJAMHCTBEHHOM OrPaHHYEHHHU: OHZ JO0JKHA ObITh CBS3HOHN,
TO €CTb He N0/IKHA PacClajaTbCs HAa HECKOJbKO H30JHPO-
BaHHBIX yYacTeil. EclH Kakas-To JHHHS HMeeT cBOGOIHLIE
KOHIlbI, TG0 MLl CYMTAeM 3TH KOHUWI BepiudHamu., TouHO Tar
Ke, eCJld OflHa JMHHS NEePECeKaeT APYTyIo, TO TOUKY Hepe-
CCUeHHMS MBl TOXKe CUYHTAeM BEePIIHHON, MPHYeM BO3IMOKEH
caydail, KOrza 3Ta TOYKa elile paHblue Onijla OTHECEHA K
BepmnHaM. Kaxpas objactb, orpaHHueHHas HEKOTOPOH
3aMKHYTOH JIHHHefi, CYHMTaeTCs TpaHblO, B TOM 9UHCIE H
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o6sacTb, BHEIIHSAs 1O OTHOLIeHHWI0 K JHHuH. Kpome Toro,
MBIl CYHTaeM, 4YTO (purypa HapHCOBaHA HA OXHOCBA3HOH IO-
BEPXHOCTH (HHKaKHe GYONHKH He AONYCKawTcs, HGO Toraa
NPHHLIOCE OBl H3MEHHTb GOPMyny).

Cefiyac MH DOKaxeM, YTO 00OOLIEHHYIO TeopeMy i-
Jepa, Ha yAuBJeHHe, Jerde JoKasaTh, YeM HCXOMHYIO, HJIH,

!

Puc. 13.

BO BCAKOM cCJydae, Jerue NpoCJeJHTh 32 €€ J0Kas3aTelibe
CTBOM, a A0Ka3aB 0000lIEeHHYIO TEOPEeMY, TeM CaMbIM [OKa-
XKEM H NePBOHAYaJbLHYIO TeopeMy Dijiepa 0 MHOrOrPaHHH-
kax. Haunem c onvofi nuumu (puc. 13,a). Ilockonbky
y Hee 2 cBOGOAHEIX KOHIIA H OHA He 3aMKHYTa, TO MH MOJY-
yaeM | rpadb (IPOCTPAHCTBO, OKPYIKAIWOILEE HAIIY JHHHIO),
1 pe6po (cama suHHS) K 2 Beplmus. Mb BocHOAB3yeMcH

L

Puc. 14.

HECKOJIBKO HEeCTaHZapTHeIM 0003HAaYeHHeM, NPH KOTOPOM
MO YHCJIOM THINETCH COOTBETCTBYIOINAasl OyKBa, IOKa3H-
BamIad, K KAKOMY MMEHHO OOBEKTY OTHOCHTCA 3TO THCJO.
Tak, 2 ospagaer 2 BepHIAHH, YTO MH OTOKAECTBJISIEM
¢ guciom 2. Takum o6pasoMm, B 3TOM cilyyae Ml NOJdygaeM
cootHomenue 1 — 14 2=2, CoeAuHHUB KOHIUH Hamuedi
r P B

auuun (puc. 13,6), mbl yBHAHM, YTO 06pasoBajiach OJHA
BEpLIHHA, KOTOPYIO MOXKHO NOMECTHTh B JIOOOH TOYKe Io-
Jy4yuBUleficss 3aMKHYTOH nuHuM. [ToCKONbKY HOBasg JnHHHA
3aMKHYTa, YHCJIO TPaHel CTAHOBHTCHA DaBHHIM 2, YHCJIO pe-
Oep — 1 u yncao BepmuH — Takxke 1(2—141=2).
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Onnako, BMeCTO TOrO 4TOOBl COEIHHATH KOHIH, Mepece-
4eM HaHly HCXOJIHYIO JIHHHIO JPYyTroil Takofl e JIHHHel
(puc. 14). I'lpn stom monyuutcst 1 rpaub, 4 peGpa u 5 Bep-
mwue (! —44-5=2). Ecin JuHEM He nepecekawTcd,

r P B
a NPoOCTO CoedUHANOTCA B HEKOTOpOHl Touke, TO MBI MOJY-
yaem 1 rpaub, 3 pe6pa u 4 Bepmuunl (cHoBal — 3 4-4=2).
B
AHanorayHeIM 00pa3oM, ecd Mbl HA Hallell JIHHHH OTMe-
THM IpPOU3BOJIbHOE YHCJAO HOBHIX BEPIIHH, TO HOSBHTCH H
COOTBETCTBYIOIlee KOJHYECTBO HOBBHIX pefep, 4YTo, HaANpH-

O~ O

Puc. 15.

Mep, B CJjaydae, IpeAcTaBJeHHOM Ha pHc. 14, npuBener K
cootHourenutro 1 —4+45=2. Ecam MH npHcOeiHHHM K
r P B
netje (pe6py ¢ COeIHHEHHHIMH MeXAy co0ofl KoHuamu) B
ee éepuwiure HOBYIO JHHHIO, To mHoayuum (puc. 15)
2 —-24+2=2. Ecnum Touka coenuHeHHS He COBHAjET C
r P B
BEPUIHHOH  HeTJH, TO  COOTHOLIEHHE  TNPHUMET  BHJ
2—3+43=2. Auajoruuyxo, €cJH JHHHS COeAHHSeTCH ¢
r P B
netTiel B AByX Toukax, 70 3 —3+2=2,
r P B

QOueBuHO, uTo 06pa3oBaTh HOBYIO TPaHb MOMXKHO JHIUEL
noGaBJjieHHeM no KpafiHe# mepe ojanoro pebpa, u 310 pebpo
NOJIKHO JNHOO COeAHHATECH JBYMS CBOMMH KOHIIAMH C Ha-
urefi ¢urypofi, nnbo camo0 npeacTaBasgeT cobol meTNO:
nHave He obOpasyercst HOBOH o6JsacTn. XOoTd B TONOJOrHH
00beKTH MOryT Ae)OpMHpOBATBCS, B NPHBEAEHHOM HHKE
JN0Ka3aTeJbCcTBe MBI HE OyZeM- MeHSATb HHKAKOH yYepTex
nocae TOro, KaK OH HapHcoBadH. CHeIyIOUIHE PACCYXICHHS
NpPUMEHHMEI BO BeeX caydasix (A4 Bcex Quryp).

1. Eciu K peGpy MeXay ero BepilHHAMH Mbl N00aBUM
HOBYIO BEpIIHHY, -To OHa pa3obper pebpo; B pesynbTaTte
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T pe6po mpeBparuTes B 2, TAK wTo wMCAO pebep BoapacTeT
Ha 1, KOMIEHCHPYS TeM cambiM yBeJuH4eHHe Ha 1 uucna
Bepub. IdosTomy Benuumna I~ P -+ B ‘He u3MeHHTCA
(puc. 16).

2. Ipucoennnnm K yxke uMeronlefics BeplIHHE BEPLIHHY
‘HOBOTO pebpa -(puc. 17); npu aToM Bropas BepHIHHA STOTO

~v ‘ '/9')
O\

Puc. 16. Puc, 17.

pe6pa KOMIIEHCHPYET yBeJHuCHHE YHcIa pebep B BHpaxe-
sau I — P 4 B,

3. Ilpucoennnnm HOBOe pPe6pO K TOUKE yiKe HMEIOLIEro-
¢a1 pebpa, pacnoJiOKEHHOH MeXAy €ero BeplINHAMH

-

>
v
N,

@

Puc. 18, ‘Puc. 19,

(puc. 18); B pesyabraTe moGaBatcs 2 um 2 (uGo crapoe
P B

pe6po pasolOverca Ha 2). Beamunna'— P-4+ B, kak H
paHblle, HE H3MEHHTCS.

4. lo6asum HOBOE pebpo Tak, uToGH 06a ero KOHIa co-
eNMHHJINCh C HMEIOIHMHCA BeplinHamH (puc. 19). B pe-
syJIbTaTe yBeJHYHTCA HA | wHCaIO rpamell W umcjao pebep
(B ne mnsMenutcsi), a Belnuuda I'—P 4+ B ocramercs
IpexHed. ,

5. Ilpucoeannum HOBOe pe6po Tax, uToGn 06a €ro KOH-
La Jioflajli B HMeloulylocsi BepuuHy (puc. 20); B urare fo-
Gapurca 1 u 1, yro KoMIeHCHpyeT ofHO Apyroe.

r »r

6. lo6aBum HOBOe DeGpo Tak, 4TOBH OAUH ero KOHeIr

nonan B BeplIMHY, a APYroll — B TOuKy HEKOTQPOro pedpa,
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PacrloNOXeHHyI0 Mexay BepuidHamu (puc. 21); B pesyJs-
TaTe MH JONOJHHTEJbHO HoayuyuM 1, 2 H 1, yTo ypasHOBe-
P

myuBaer oguo Apyroe (1 =24 1=0).
r p

B
/,/-'\\\ p
'] // ————
\ ! 1
s’ .
Puc. 20. Puc. 21.

7. JoGaBuM HOBOe peBpo, <«NPHK/IEHB» €ro K IBYyM
HMeloMKMCsA pe6paM B TOYKaX, PACHOJOKEHHBIX MEXKAY HX
BepminHaMu (puc. 22). B pesysbraTe HpHpoOCT COCTAaBHT
1, 3 u 2, yro B3anmHoO yHuutoxkmtes (1 — 3+ 2=0).
rp B r P B

8. CoennHHM KOHIH HOBOTO pefpa c HEKOTOPOH TOUKOM
OLHOrO M3 y)Ke HMEBLIMXCA pebep, pacHOJIOKEHHOH Mexay

%
e s e v

Puc. 22, Puc. 23.

ero BepiunHamu (puc. 23); nmoGasutca 1, 2 w 1, uyto He

rP B
U3MEeHHT BHpaxeHus I'— P -+ B. Paso6paunme BoceMp
CIy4aeB HCYEPHLIBAIOT BCE BO3MOKHBIE CNOCOOBLI COEIMHe-
HUA JIHHHE M BepUIHH, CJeI0BaTeIbHO, JIOGYI0 ¢Hrypy
MOXHO HapHCOBaTb, NPHMEHSAHA IOCJAELOBATEJBHO HEKOTO-
prie u3 31HX cnocoGos. Ecim durypa ceasama um pacnoso-
JK€Ha Ha OJHOCBA3HOH MHOBEPXHOCTH, To [ — P 4 B==2,
Taknum o6pasom, 3TOT QakT BepeH H a5 MHOrOrpaHHHKOB.
ITonpoGyfiTe yGeauThCss B CIPaBeRJHBOCTH JAHHOH Teope-
MBI, HADHCOBAaB HA JHCTe OyMard NPOM3BOJILHYIO SanyTaH-
Hylo Qurypy.
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Tpu nokasaTejbcTBE MBI OMHPAJHCH Ha TOT (akT, yToO
NOBEPXHOCTb, HA KOTOPOi MBI PHCOBaJH Hauwy ¢Qurypy, oa-
HOCBsI3HAa. A uTo mpomsofiner ¢ Teopemoil Dfjepa B ciyyae
topa? BcromuuB puc. 6, MBE MoxeM 3aMETHTh, YTO 3Ta TeO-
peMa ue Bepua. HauyepTum elle pas cOOTBETCTBYIOLIHI yep-
Ttexx (pHc. 24); Ha OCHOBaAHHMH ero TYT K€ MOXKHO CAeJaTk
BoBoA, yTo 1 — 24 1=0. Ho B cBoe BpeMs MHl obpawiaiu

r P B
BHHMAaHRE Ha TO, 4YTO, €CJH NPOBECTH Ha TOpe KOPAAaHOBY
KPHBYIO, HE 0XBATHBAIOMIYIO ALIPY H HE NPOXOASIIYIO Yepes
Hee, TO TakKasd KpuBas pasobber Top Ha nBe yacTH. [losro-
My and aw06ofl cBA3HOA (QUIYpPLl HaA TOpe, He OX6ATLLEAI0=

Puc. 24, Puc. 25.

weil NHPH U He npoxodauerd uvepes Hee, TeopeMa Diepa
ocranercss cnpaBefduBofi. Onnako ecau wHama Qurypa
npeiacTaBJsieT cobofi MHOTOTpaHHMK ¢ ALIPOH, To oHa Oymer
U OXBaTHIBaThb ABIPY, W NPOXOAHUTb yepe3 Hee, a HMEHHO
MHOTOTpaHHHKH H HMeJa B BHAYy Dfjep. Ilpocrefimnii Muo-
rOrpaHHHK ¢ AbIPOfi mokasaw Ha puc. 25, rae oH H3o00pa-
KEeH B TAKOM IIOJIOKEHHH, 9ToOnl OBl BHIHH Bce ero peb-
pa. ¥ Hero ecTb 9 rpauefi, 18 peGep u 9 BepuinH, 91O HpH-
BOAHNT K cOOTHOUIeHHIO: 9 — 18 4-9=0.
r Pp B

He BnaBasick B mogpoGHOCTH n0Ka3aTeJbCTBa, 3aMETHM,
9T0 3TO COOTHOLIeHHE NpeAcTaBJsfeT co00f HOBHIH 3aKOH
Diisepa s ABYCBS3HBIX HOBEPXHOCTEH, KOTOPHIH OCTaer-
€51 CIpaBeljJIMBHIM AJSA JIOOBX (HIYp, HADHCOBAHHBLIX Ha
TAKHX IMOBEPXHOCTAX, NPH YCJOBUHM 4TO HO KpalHed Mepe
o0na ausus oxpyxcaer Outpy: a ellle 00na npoxodur uyepes
Hee.
3ameTrbre cebe, uTo 3aKon ODijepa MOKHO 0O6OOIIHTHL
Tak, 4yro0H OH BKJAW0YaJa B celst NMPOM3BOJIbHBIE OGBEKTHI
(ite 06A3aTeNbHO CBA3HBIE), COCTOALLME W3 JHHHH H TOUYEK,

T4

Hauas ¢ oamoir touku Ha smcte GyMarn (1 —0-1=29),
r P B

MBl MOXKeM BKJIOYaTb H pPa3pO3HEHHBIE 9acTH, H3MeHHB
¢Gopmyny: I' — P + B—n =2, riie # paBHO YHCJIY He CBsl-
3aHHBIX MeXKAY cO00#l yacreii (Touek, JHHHH WiIn GHryp)
MuHyc 1. UnraTens MoxKeT yGeAdTbCsi B CHPaBelJHBOCTH
3TO# (OPMysiBl C TOMOMBI IKCHEPHMEHTOB, KOTOpHIE
BCKPOIOT, noyeMy (popMysia HMeeT MMEHHO Takoi BuA. Jloka-
3aTEJbCTBO OKAXKETCs HeOXKHAAaHHO NPOCTHIM, OpaBia, Hoc-
Je TOro, Kak QopMmyia yxe usBecTHa. (Ddta QopmyJa
CnpaBenJHBa, pasyMmeeTcs, TOJbKO IJs1 OJHOCBA3HLIX IO-
BepxHoOcTel.)

2
HOBbBIE MOBEPXHOCTH

OueHb BaXHO HHKOT1Aa He NOAJABaThCA 3anyTHBAHHIO!
€c/IH CJYKHTeJb BHICOKOH MaTeMaTHKH TOBOPHT O TPHBH-
aJbHOCTH HEKOEro ()akTa, TO OH HMEET B BHAY, YTO 3TOT
Gbakt He SABJAETCH A0CTATOYHO OGIHM, YTO 3TO HEKHH Che-
LMasbHbIH, BecbMa He TOnoJorudeckufi caysain. CioBa ma-
TeMaTHKa He MO0JXHH Hac o006ecKypaxKuBaTb, HOO ero HHTe-
pecyloT JHUIb BbICOKHe abGCTPAKIHH, MH e B CBOIO Ode-
pelb MMeeM IOJIHOE IPABO HHTEPECOBATHCS 4EeM-TO Ocsi3ae-
MbIM. OH MoXeT cKas3aTh, YTO €ro 3aHHMAaeT YHCTas (a He
nOpuKIafHas) MaTeMaTHKa, TaK cKasaTh, «MaTeMaTHKa NJist
MareMaTHKH», YTO OH HaXOAHT HacJaXKAEHHe B OTHLICKAHHH
o0L1HX 3aKOHOMEDHOCTeH. A MB OTBETHM eMy, 4To mosyya-
eM HacJaxKAeHHe KaK pas OT TOTO, 4yTO OH Ha3BaJa OH «Ma-
TEMaTHYECKHMH Kypbe3aMH», BpPOAE OYMa KHHIX Mojesei.
CunTaercsi, 4TO €CJH Belllb 0CA3aeMa, TO TEM CaMbIM OHA
aneJsMpyer K Halled HHTYHIHH, 0JAHAKO BOT YTO CKA3aJ IO
3TOMY NOBOAY H3BecTHBIH Ttomosor IlaBen Cepreesuu
AnekcaunpoB: «SI Gb coOpMyJIHpOBa OCHOBHYIO 3ajgauy
TEOPETHKO-MHOKECTBEHHOH TONOJIOTHH CJEAYIOIHM 06pa-
30M: onpedeiurs, kGKue TEOPETUKO-MHONCECTBEHNbLE CTPYK-
TYpol C6A3QHLL € UHTYUTUBHO 3A0AHHLIM MATEPUAAOM
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AEMEHTAPHOT TOMOAOZUL nOAUITPO8 U KoTopeie, caedosa-
TeAbHO, 3ACAYNICUBAIOT TO20, 4TOOLL UX PACCMATPUBAAU KAK
eeomerpuueckue ueypot — Oance ecau OHU UMEIOT secoma
o6uyyro npupodys,

OrTTanguBasick OT 9TOH KHUBHTEJbHOH MEICAH, HepeigeM
K 6yMaxXkHbiM MozessiM. [IpoTHR HAX MOXKHO BO3paxarth Ha
TOM OCHOBaHHH, 4TO y OyMard ecTb OAHO BecbMa He TOMO-
JIOTHYECKOe CBOHCTBO: €€ HeJab3s PACTATHBAaTh. DTO He COB«
CeM TOYHO, HO JAOCTAaTOYHO OJM3KO K HCTHHe; OAHAKO Oy-
Mara AOCTaTOYHO TOHKAa AJS TOTO, 4YTOOH CJAYXKHTH T'HOKOM
MOJeJbI0 ABYMepHO# nJockocTH. Ee HecnmocofHOCTh pacts-
ruBaThCsl B HEKOTOPOM CMBIC/IE fAaxke noJjesHa, mbo npu-
HYXKJIaeT Hac ObBITh CTPOTUMH NPH ONPEAEJEHHH HCTHHHOLO
pacCcTOsiHUS WJIH npH naMepeHnsax. Kpome toro, 6ymara BH-
HYKJaeT Hac YeTKO NpeACTaBJAThL cebe, KaKOH HMEHHO fB-
JsieTcsl Kaxjaas CTOPOHA, YyTO B cJydae KycKa IJIMHB J0-
BOJIbHO 3aTPYAHHTENbHO. MBI BHAEJNH, YTO MOBEPXHOCTH
MOxkeT ObITb ONHOCBSI3HOH, a MOXeT M He 00JagaTe 3THM
CBOfICTBOM. A IO KaKUM enle NPH3HAKAM MOXKHO pasjuyaTh
noBepxHocTH? Mbl roBopuiu, uTo W cdepa, H JHCT Oymaru
ONHOCBSI3HBL, OJHAKO MEXKAY HHMH €CTb ¥ Da3JHuHe: JHCT
OyMary orpaHuyeH CBOHMH KpasfiMH (Kak M BCAKHH MHOro-
yroJbHHK), a y cdepsl HET HHKakEX KpaeB. Takum obpa-
30M, xoTd Jwbasg Qurypa, HapucoBansas Ha cdepe, ro-
MeoMop(hHAa HEKOTOpOH mJocko#l ¢urype, BcA cgepa Kak
HeJoe HE roMeoMop(dHA AAOCKOCTU, NOCKOJABKY, €CJH MBI
HakKpoeM l1ap JHCTOM Oymard, obpasyeres Abnipa, OT KOTO-
poil MBI He cMOKeM H30aBHUTbCs, He coedunus Kpasd. Urak,
3aHSIBIINCL OYMa’KHBIMH MOJAEJNAMH, MH YBHIHM, CKOJb
MHOTOe MOXKHO H3 HHX H3BJ€Yb, HECMOTPS Ha TO YTO 3/ech
HEBO3MOZKHEl DACTAKEHHS.

OueBHIHO, MH He CMOXKeM CKJeHnTb H3 Oymaru codepy,
ONHAKO MBI CMOXKeM H3rOTOBHTb W3 Hee Ky6, KOTOpH ro-
meomopen cdepe. AHajoruuHbiM 06pa3OM ML CMOMKEM
caenaTh NHJIHHAP: AJS 5TOTO CJAEAYeT NPOCTO COeAHHHTH
[IPOTHBONOJOXKHEE Kpad Kycka Oymarm AB u A'B’
(puc. 26).

Ecan Obnf Ham muanmpap 6w GoJiee AJAHHHEIM H T'HO-
KHM, COEIMHHB €r0 KOHIIH, MB NOJy4HJIH Ob NOJBIH TOP
(puc. 27), HO H3-3a orpanuyeHHOl TUOKOCTH 6yMarn Mul
MOXKeM MOJYYHTE JHINb «ieGopMEPOBAHHBIH TOP» — roMeo-
Mop¢HE 00pas nosepxnoctu ropa. CHavaja AOTOBOPHM-
cf, YTO CIVIIOLEHHBIH IHJINHADP — 3TO BCE-TAKH LHJHHAP,
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nbO TONOJNOrHYeCKH OH YCTPOeH TAaK Ke, KaK ¥ OOBLIYHHIH
HeCHVIIOMEHHH LUAHHAD. A NMOCKOABKY 3TO TaK, clejaeM
ANHHHBHA OyMaKHHH HUJIHHIP, CILIIONLAM €ro, COrHeM KOH-
1Bl HaBCTPeYy APYr APYIY H COCAMHHM HX KJEHKOH JieH«
Toll (KaK MBI 3TO cAelalH ¢ KpasaMmu). [Ipu 3ToM MH M0OJY-
YHM CHJIOIEHHYIO TPYOKy (puc. 28).

3aMeTsTe, YTO HEKOTAa -KPYIJible, a HbIHe IJIOCKHE KOH<
Bl TPYOKH COeNHHEHBI TaKHM O6pPasoM, UTO BHEIIHSiS CTO~

Puc. 27,

poHa ONHOTO KOHIA COEAHMHSETCH C BHEUIHeHl CTOpOHOM
ApYroro, a BHYTpeHHAss — ¢ BHyTpenneidl, OfHaKo ecad MH
BMeCTO LHJHWHIAPA BO3bMEM MOJIOCKY, TO 3TO €CTeCTBEHHOE
00CTOATENILCTBO MOKET H He HMeTb MecTa. Eciau e MH
NepekpyTUM NOJIOCKY Ha INOJ-000poTa, a NMOTOM CKJIEHM ee
KOHIB, TO COENHHATCS NPOTUBONOAOKCHbIE CTOPOHEI JIEHTDI.
Coeannus TakuM 0GpasoM NPOTHBONOJIOKHBIE Kpas JEHTH,

O
>

Puc, 28.

MH TOJIyYHM (UTYpY, H30GpaKeHHYI Ha puc. 29, oHa Ha-
3BIBACTCA AUCTOM UM noscom Mébuyca. Ecam Mbl Gyaem
NBHMraTbCa BAOJb Kpas TAakoH QHUIYpbl, TO 06HAPYKHM, UTO
OH IpeACTaBJsieT CcO00A OAHY HENpPEPHIBHYIO 3aMKHYTYIO
JUHHIO (OAHY METJI0); & eCH Mbl GyneM NPOBOAHTH KApaH-
AAUIHY0 JIHHHIO BAOJb TAKOH IOJOCKH, TO B HTOre BO3Bpa-
THMCA B HCXOAHYIO TOuKy. ¥ Jucta Mé&6Guyca — omHa cTO-
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pora ¥ oAMH Kpaf. DTO HOBHH THI HOBEPXHOCTH, 06Janaio«
el HOBHIM THIOM CBsi3HocTH. CHesaeM TaKod JHCT
paspexem ero Baoab no neutpy. Ilpu stom npousoiiner
HEOXHAAHHAS, HO BIIOJIHE JOTHYHAs Belllb: HECMOTPS HA TO
YTO MDI HOJIHOCTBHIO NPOH3BEJH pa3pes, B HTOTe HOJYYHJIACh
CHOBA TOJIbKO OfHa YacTb. MHl cKasaju «JOTH4Has», HO-
CKOJIbKY, KOrja MH INEPEKPYTHJH TIOJIOCKY, COeIHHHJIH
BEPXHIOK MONOBHHY HOJOCKH ¢ muxHeil: AQ ¢ B’O, a BO

Odur Kapaidaunas
SUHUT

fosc Mébuyca
Puc. 29,

¢ A’O (puc. 30). Ham paspes He pa3pyliuJ 3To coejHHe-
nue, ITo3gHee MBI ellle BEDHEMCS K 3TOMY 00CTOATEJIbCTBY U
NpofesaeM HEKOTODble HHTEDEeCHBble 3KCcnepHMeHTH. Mbl Mo-
JKeM CKa3aTb, YTO y TOJyYeHHOH ¢HTYPH! €CcTh TOJBKO OAHA
CTOpOHA, U BCe K€ BO3HHKAIOT S3bLIKOBHIE TPYAHOCTH, KOTAa

A A

g 0

B ' 8'
Pnc. 30.

MH DOHITaeMcst CkaszaTb: <«JIBe cTOpoHbl Hamell QUrypH
Hesab3sl TIOKPACHTh B pas3J/HUHLIEe [BETa, IOCKOJBKY y Hee
TOJILKO OLHA CTOPOHa». [Jge cropontl. Odna cropoua?.. Uro
HMeeTcs B BHAY? DTa aHOMaius HH B Koell Mepe He TpH-
BHAJIbHA, H 3eCh cielyeT pasobpaThbes.

OpuenrupyemMocThb

Fcay mm coenrnHuM Mexay cobGoii nanyOH IByX mapo-
MOB, NPHIIBADTOBAB HX APYT K APYrY, TO CMOXKEM CKa3saThb,
YTO y HAC JiBe NOBEPXHOCTH COEAMHHJIHCH B OAHY, HOO TOY-
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KH nany6 A B B MOXHO COefHHHTb HeNPepHIBHOH JuHHER
(puc. 31). AnanornynbiM 06pa3oM, NEpEKPYTHB NOJIOCKY H
CKJIeHB ee KOHIlbl, MOXKHO COEJHHHTb BEpXHIOI CTOPOHY HO-
JocKH ¢ HuxHed. Ho B To XKe BpeMsi MH MOXKeM OTMETHTH
Ha Halled MOJIOCKE TOYKY, a 3aTeM, NepPEBEPHYB MOJOCKY,
NOCTaBHTb HOBYIO TOYKy INIPAMO HampOTHB InpexkHedl. DT

A -‘w\. -~ B

-—"

Puc. 31.

TOYKH B HEKOTOPOM CMbIcje OyayT HaXOLHThCAd HAa «HOPOTH-
BONOJIOXKHBIX CTOPOHAX» HOJIOCKH, 2 B HEKOTOpOM — Ha OJ-
HOH CTOpOHe, HOO HX MOXKHO COENHHHUTb ONHOH HENpepLIB-
HOHl JHHHed.

JonmycTuM, yTO JHCT GyMard GECKOHEYHO TOHOK (HMEH-
HO TakOH RoJixKHa OHTb MaTeMaTHyecKasl MJIOCKOCTH) H 4TO
MBl €ro He HepeKpyuHBaeM. ¥ HEro ectb BepXHSS CTOPOHa,
cocrosmasag u3 OeCKOHeYHOro MHOKecTBa TouekK. CooTBet-
CTByIOLIl€ée MHOKECTBO TOYe€K HAXOJAHTCS H Ha HHXKHEH

Lemu emompems omeroda,
o yucne dydym pacnona -
2amues: 6,5, 4,3,2,1

2

Ernu emorpems omeroda, P 4,
my yuena Gydym pocna- "7
JSgazamoeg: 1,2,3,4,5, 6 &

Puc. 32.

cropone. Ho mockonbKy TOMIIMHA JIHCTA paBHA HYJIO, 3TO
MHOXKECTBO TOUYEK COBNAJAaeT C NEePBBIM: TOYKU HUNCHE20
MHOXCECT8A 06pa3ytoT eepxree mHoxcecTeo. Y1 Bce ke MH
rOBOPHM O ABYX «CTOpOHaxX». Eciim TOUKH mno oTAesbHOCTH
He HMEIOT Pa3MepoB, TO Kakast y HHX MOXeT GHITb CTOPO-
Ha? KakK HMX MOXKHO ODHEHTHPOBATh (CHpaBa HaJEBO HJIH
cnepenu Hasan)? Ilo oTmesnbHOCTH HMX, KOHEYHO, HeJb3s
OPHEHTHPOBATh, ONHAKO IPYNNY TAaKHX TOYEK OPHEHTHPOBATH
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MOXKHO, MOCKOJNbKY OHH PACIOJNOXKEHB. B HEKOTOPOM 07
pAAKe, KOTODHI M3MEHHTCS Ha UDPOTHBOIOJOXKHHIA, ecaH
MLl [OCMOTPHM Ha [AAaHHOE MHOXKECTBO C APYroil CTOPOHBE
uaKM HanpaBiaeHus (puc. 32). D10 HpHMEP OPHEHTHpPYEMO-
CTH JIHHHH — OJHOMEPHOr'0 NPOCTPAHCTBA,

6 S

BosbMeM Tenepb nojocky OyMarn H BHpexeM B Hefl
Aupy cnupaneBunnoit ¢opmer (puc. 33). Ecaum Bocnosn3o-
BaTbCsl KaJbKOH, TO ABIPY MOXKHO He BHIPe34Th, a NPOCTO
HAapHCOBATE IKHPHYIO YePHYW JHHHIO, MH MoxeM Kak
yroaHo KpyTHTh JIHCT, He IlepeBOpaumBasi ero o6paTHOf

Puc. 33.

Lbycmoponrue
UUUHOD
Ddnecmopornul
avam Méduyca
Puc. 34. Puc. 35.

CTOPOHOIl KBEpPXy, a CMHpaJb BCe BPpeMs OYAET PacKpyyH«
BaThcA N0 4acoBoi crpenke. Ho econ mul mepesepuem aucr,
To HamnpaBJieHWe COHPAJIH H3MEHHTCH Ha HPOTHBOMNOJIOKHOE,
Tenepb oHa OyleT pacKpyyYHMBAaTbCS TOJBKO IPOTHB 4aCOBOH
CTpeJIKH. ‘

Ecin 66 MB MOTJIH DOKPHTbL TakKMMH AHPaMH GyMmax-
Hyo cdepy, To ysuAeau Oul, KaK NPH B3rJsiAe Ha Hee C
BHEIIHEeHd CTOPOHH 6C¢ CHHPANH PAacCKPYuHMBAIOTCS B OAHY
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CTOPOHY, & NPH B3NIALE H3HYTPH -~ B NPOTHBONOJOKHYIO:
ATo nerue NMOKa3aTs He Ha edepe, a Ha HUAHHApE: B 06OHX
cay4adX MH MOXKeM NOKDHTb NOBEPXHOCTh AHPAaMH, pac-
KPYYHBAIOWNMHACH Mo YacoBo# cTpelike (puc. 34). Ecnu mu
nonpobyem mpogenaTb TO ke caMoe ¢ JIHCToM MéEGuyca
(puc. 35), To 10 nopH 10 BpeMeHH Bce OYIAET HATH XOPOILO,
OJlHAKO HACTYNHT MOMEHT, KOTJAa MLl OKaxKeMCs MO CcOCen-
CTBY C YXe cleJlaHHOH paHee JLIpOH, KOTOpas OKaKeTcs
pacKpyuMBapllelcs IPOTHB 4acoBOH cTpeskn, HOo OBlIa
cJenaHa C NPOTHBONOJOXKHOH CTOPOHBI HJH HAaNpPaBJEHHS.
dto o3Hagaer, 9To JuctT MéGuyca mnpenctasisier coGoi
HEOPUeHTUPYeMyl0 TIOBEPXHOCTE, B 3TOM onpeneneHHH
MeHblle BO3MOKHOCTEH AJA HEeAOPAa3YMEHHH MO CPaBHEHHIO,
HanpHMeD, ¢ yTBepxKAeHHeM, 4To y Jucta Mébuyca TONBKO
oigua cropona. OTciona MBl MOXeM 3aKJIOUHTh, YTO BCSIKAfA
JBYCTODOHHSSI NOBEPXHOCTh OPDHEHTHDYEMA, a BesKasl OZHO-
CTOPOHHAS — He OpPHEHTHpyeMa.

Pasmeprocrn

FoBopst 0 TpexMepHOCTH INPOCTPAHCTBEHHOrO Teia H
JIBYMepHOCTH IIJIOCKOCTH, MEl UMeeM B BHAY, YTO Yy IJIOCKO-
CTH eCTb AJIHHA ¥ WIHPHHA, HO HeT Toamuuel. Oanako no-
BEPXHOCTh He 00si3aHa ObITh miiocKodl. PaccMoTpum, Hampu-
Mep, NmoBepxHocTh cdepnl. CylllecTBYIOT OBa crnocoba oOmnu-
caHus Tako# dckpuBieHHocTH. OOQHH M3 HHX CcBsI3aH C
NIPUBJEYEHHEM TPeThEro H3MEPEeHHS — BHICOTH; MPH 3TOM
MHB yKa3blBaeM TOJOKEHHe KaxKAOH TOYKHM Hallefl HOBepx-
HocTu. Ha pnuc. 36 npeacraBieda NOBEpPXHOCTh, B3ALIMAIO-
masica B cepeaune. ITonoxenune ee ToyeK MOKHO yKasaTsb,
3allaBas HX KOODAHHATHl X, Y H 2, KOTOPble XapaKTE€PH3YIOT
paccrosiuue oT Touk# O A0 3aZaHHON TOYKH B TPeX B3aHM-
HO MNepHeHIHKYJSPHLIX HanpaB/JeHHsX. BapmaHToM 3TOrO
e crocoba ApiseTcd HASHTHGDHKALNAA Hallell NOBEpPXHOCTH
¢ yacTblo ceph, KOHyca H T. I

Hpyroft, 6osee TONOJOTHYECKHII HOAXOA COCTOHT B TOM,
gyToGsl BoOOIle He CCHJIATbCH HA& TpeTbe H3MepeHHe (XOTH
B HeABHOM Bulie OHO Bce paBHOo OyldeT DPHCYTCTBOBAThL), a
HapucoBaTb KapTy Hauled mosepxHocTH. Ecnu mbl Hauep-
THM Ha NJIOCKOCTH KDYT, IpPOBeleM nHaMerp, a 3aTeM H3Me-
pHM MX AJHHY, TO HalileM, 4TO OTHOIIEHHE JJIHHH OKPYXK-
HOCTH K JIJIHHe JHameTpa OyneT paBHo ;t = 3,14159... Ecan
MBI NpOAEJaeM TO K€ caMOe B cJyyYae IOBEPXHOCTH,
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H300paenHoit Ha puc. 36, TO IHAMETD OKaXeTcs CHAHLIKOM
Gosbitum  (cM. myHKTHDP). TOuWHYH H NPABHIBHYIO KapTy
CIIA moxkHO GblTO OBl cHeNaTh KAK CEPHIO ONHCAHHI Mec-
TOHAXOXKNEHHS KaXAOH TOYKH 110 OTHOLIEHHIO K CBOHM CO-
CensiM, HO TaKyl KapTy HeJb3st OHJAO OB HapHCOBATH C
COXpaHeHHEM TOYHOrop MacuiTaba Ha MNJOCKOM JHCTe, HOO
oHa (kak Kycok riofyca) Bsayjaack GH B cepeamne. He
00si3aTeNbHo OTMEYaTb TOYKHM uepe3 KaxkAHH (yT HIHA
MHJIIO: TOT, KTO HNPOH3BOAMJ TEOJE3HYECKHE H3MepeHHud,

£ \ A

Sy el

=
=

A

ﬂoé’epxﬂnc

Puc. 36.

Mor Obl moKasaTb, 4TO y4acTOK, H300paxeHHH{l Ha KaprTe,
HE fBJIAeTCA NJOCKHM. BBl He MOXKeTe NOCTaBHTh TeoflesH-
ueCKHH 3HAK, HanpuMep, B LiTaTe AHOBa, M DPaCHOJOKHTDL
BOKDYTI' HETO HOBbIE 3HAKH TakK, YTOGBl DAacCTOSIHHE MExIY
COCeIHMMH 3HakaM{ paBHsJoch Togno 100 Muasm. Ha
puc. 37 n300paKeHO IIECTHYrOJbHOE pACHOJNOXKEHHe 3Ha-
KOB, KOTOPO€ Ha NJOCKOCTH MOXKHO HPOLOJKHTE HEOrpaHu-
YCHHO, OLHAKO HA KapTe 3HAKM IO Mepe yJajeHus OT mep-
BOTO 3HaKa HAYHYT CKY4YHBATBCH, H MOPANOK Oyner Hapy-
wen. [lonbitafiTech npogenath 310 Ha KapTodelbHOM
KJIyOHE C KapaHJalIOM W PYJIETKOH B pyKax.

B Tomonornu Mbl cTpeMnMcs AaTh TaKOe ONMHUCAHHE, KO-
TOPO€ HOJIHOCTHIO HCKJIUMWJIO OB CCHJKH Ha DAacCTOSHHE;
NO3TOMY JI00YI0 HOBEPXHOCTL MBI MOXKEM H300pasuThb Ha
IJIOCKOCTH (NPH YCJOBHH, PA3YMEETCH, YTO OHA OLHOCBSI3-
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na), npenebperass MacwitaGom. Tak W fejaeres B arsacax
(06BIYHO ¢ TOMOWBIO NpoekiHH MepkaTopa), HO mpPH 3TOM
METOJle QTHOILIEHHE DACCTOSHHH COXPaHSETCH BO3MOKHO (0~
Jee GAH3KHM K ucTuHHOMY. Ecam OB MBH HHKAK He MOLJH
y6enuTbcst B mapoobpasHocTd 3eMJH C [TOMOUIbIO HENo-
CpedCTBEHHOT0 HalJIOACHHS, HaM BC€ pPaBHO yAAJOCL OH
NPHATH K TAKOMY 3aKJIOYEHHIO, OTMeYast TOYKH H H3Mepss
paccrosinug, Jaxke ecau Obl MB HE MOIJIH H3MEDPSATHh pac-
CTOAHHA, TO H TOrAa yOenunauch OB, uyro 3eMJst — OAHO-
CBfI3HAf NMOBEPXHOCTh. [lJIsT 3TOr0 JOCTaTOYHO OBLIO OBl 1O-
KDBITh €€ CEeTKOH JHHHI W HOACYHTaTh YHCJIO 3aMKHYTHIX

. . . .
L) ° [ ®
. . ° o
. ° ™ °
Pac. 37. .

yuacTkoB (rpaHeil), oTpe3kos JHHHH (pebep) H HX KOHIIOB
(Bepuwun). Ecsm 6 3emas mnpeacrtaBiasyia. cob6oil orpoM-
HEIH TOP, MBI BCKOpe oOHapyxuJu OH CYlecTBOBaHNE IbI-
pei, uGe npuuLIn 66 K cooTHoWeHu0 I' — P 4 B = 0.

Takum 0Opa3om, TONOJOTHS HHTEPECyeTcss TeMH [eTa-
JsIMH yCTpOHCTBAa HOBEPXHOCTH, KOTOpDHIE MOJHOCTHIO HIHO-
PHDYIOT MOHSTHE PACCTOSAHHS; OXHAKO ecld¥ MH OyaeMm HC-
KJIOYaTh PaccTOAHHE MOCTENeHHO, TO CMOxeM OoJiee SICHO
HOHATL CYTh AeJa.

Eume nBe nosepxHectH

IToka MB NMO3HAKOMHJUCH C TAKHMH THOAMH HOBEPXHO~
creil (coenanubpiX M3 OyMard), Kak -IJIOCKOCTb, LHJIHHAP,
Top u Juct Mé6nyca. Keratu, ¢ IOMOIIBIO TOHOJNOTHYECKOH
nedopMaluy -IHJIMHAD MOXKHO NpPEeBpaTHTb B KYCOK ILIO-
ckocTH ¢ apipoi (puc. 38). ITocaennee Koublo, H306paxeH-
Hoe Ha pHc. 38, romeoMophHO JI0OOMY KYCKY MNJIOCKOCTH
¢ onHoi AHIpOfl M AByMsa KpasMH. Korma Mul roBopuM, 4TO
y GymaxXHOH HOJOCKH UETHIpE. Kpas, TO IpPOCTO paznH
yroOCTBAa paccMaTphBaeM e€e Kak MHoroyroJpHHK, OnHako
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ecin M 3alyneM O YernipeX BepUIHHAX HJH yriax, TO
MOxKeM TOBODHTb 00 OfHOM Kpae IOJIOCKH, NpeicTaBJIsio-
liem coGoit samMkHyTyio KpuBylo. [laBaiiTe eme pas pac<
CMOTpHM YeThipe HAllW NMOBEPXHOCTH, YKa3aB YHCJIO CTOPOH,

0

Puc, 38,

KpaeB, a TAKXe XapPaKTep COelAHHEHHMH NPH KOHCTPYHpOBa-
HHUH KaXJ0H,

I1aockocTo (IPAMOYTONBHEK) #
COeMHEHHS OTCYTCTBYIOT, 2 CTOpOHH, 4 Kpaa (puc. 39).

Puc. 39,

Huaundp:
COenMHEHA OJHA Napa Kpaes, 2 CTOPOHH, 2 Kpasa (pHuc. 40).

D

FPuc, 40,
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Top:
coelunensl obe mapsl Kpaes, 2 croponbs, 0 kpaeB (puc. 41).

Puc. 41,

Jlucr Mébuyca:
OIHA mapa KpaeB cOelxHHEeHa ¢ NepeKpyyHBaHueM, 1 crTo-
poua, 1 kpa#i (puc. 42):

Puc. 42,

Ctporo roBopsi, JIOTHYECKH BO3MOXKHH elle ABe KoMOH~
HanHH YIOMSHYTHIX Bblllle onmepamnu#i: o6e mape Kpaes coe-
JHHEHH!, NPHYEM OJHA H3 HHMX NOPEJBAPUTEJ]bHO NEepPeKpy-
yeHa, 1 06e Hmaphl KpaeB COeAHHEHH H 00e NpeaBapHTeSbHO
nepekpyuens. Ha mepBuii B3rjisfa MozxkeT nokasaTthed, 4TO
TakK cAeJaTb HEeBO3MOXKHO, ONHAKO HCTHHHOIO TOIOJOra 3TO
He OCTaHOBHT. MIMEHHO H3yYeHHEe BCEX BO3MOKHBLIX KOM&K-
Hauuil PR HOAOOHHIX OmepaiHAxX {TOUYHee, HOYTH BceX) H
COCTABJSIET CAMYIO CYTh TOHOJIOTMH. 37€Chb CYUIECTBEHHA
HMeHHO JIOTHYecKas BO3MOXHOCTb TAKHX onepanmi, a He ux
npakTHyeckas peanmsanus. OxaspBaercsd, 4To B CJygae.
nepBoli U3 YNOMSAHYTHX Bhlllle KOMOHHALH{l MEl MOXKEM HO-
CTPOHTh HENOJHYI0 M HECOBEPIMEHHYIO MOJeNb; eue Oosee
HECOBEPUICHHON NOJYYHTCH MOAENb BO BTOpoM ciayuyae. Ilep-
Basfg H3BecTHa Kak 6yreiaka Kaeidra, HasBanHas Tak IO
HMEHH BHLAKIlerocss HeMellkoro MaTtematnka Penukca
Kunefina (1849—1925). Bropas (mo npuuyuHaM CJIHIIKOM
CJIOKHHM, yTOOH OOBSCHATL HX B MaHHOH KHHWTEe) Ha3biBa«
eTCH NPOEeKTUBHOL NAOCKOCTbIO, 3alinMeMcsl cHauvaJsa nepBoi
MOJI€JbIO.
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Byrtoiaka Kaeiina

Ilpexne Beero crenyer coemunnTs Mexay coGoii Kpast
ABwu A'B’. -

Ha puc. 43 oanunakoBuiMH GyKBaMH 0GO3HAYEHH! TOUKH,
KoTophie MBI 6yAeM COeNHHSTb APYr ¢ Apyrom. IlonoGHEIM
06pa3soM MHl NOCTYNajld B CJydyae JucTa Mébuyca, Ho re-
IepL HAM NPHAETCS COEAHMHHTb H JBa OCTAaBUINXCA Kpas
AB’ n A’B. HcTtuunbe pasMeps Ha puc. 43 HCKaxeHH, a
CTPEJKH NOKa3blBAalOT, YTO NepBasl mapa KpaeB coeanHEHa
C mepekpyunBaHHeM, a BTopast — Ge3 Hero. Ecau yuTatenb
HAYHET CTPOHTL OyMakHYI0 MOAEJ]b, TO My NOKaKETCs CO-
BEPLICHHO HEBO3MOMHEIM BBINOJHHTL yKa3aHHBIE OnepalHi.

1A B’

B A

Puc, 43.

Jaxe ecnu MBl 3ax0THM, AalH 06JErYHThb coeliHeHune, J10-
6aBuTh ewe Oymarn, To Kakyio (GopMy cieayer NpHUAATH
STOMY AOTOJHHTENLHOMY KyCKY? Bripesast Hyxuyio dopmy,
MEBl OKaXXEMCs B CHTyallHu, GJH3KOH K TOH, KOTAa 4YesOBeK
HOJIKEH CHATb CBOH NMHAXKAK, BHBEPHYTb 00U H3 PYKaBOB
HaH3HaHKY, CHOBA HAJeTb MUAXKAK H 3aCTErHYTb MYrOBHIbL.

Jlyulie Bcero moZofiTu K pemeHmio 3afaum, npoAeEBast
omepanuu B oOpaTHOM nopsiake. CHauajJa Mbl COeZHHSEM
BepXHHHl Kpafi C HHXHHM, B pe3yJbTaTe 9ero nojy4aercs
unnnEap. (IIpeacrasum cee, uro sToT WmMAMHAD AOCTaTOU-
HO annHeH.) Tenmepo CTpesKH MOKaXyT HAM Hanpagienus
00X01a /IBYX KPYIJIHIX KOHIOB LMJIWHAPA. Ecan Mb cOrHeM
LHIHHAP H COEAMHHM €ro KOHUH (MOJYYHB NPH 3TOM TOp),
TO CTpEJIKH, yKa3HBawillié HanpaBJeHHe 006x04a, OyayT
coeracosaror Mexny coboit, To ectb GyAyT HanpaBJeHb B
OLHy cTOpOHY (puc. 44). [TosToMy MH He MONKHH 3a6H-
Bath, 4TO NPH BTOPOM COEAWHEHHH NEePEeKPYyIHBaHHE OTCYT-
CTBY€T, XOT# -H3-3a TOTO, 4yTO BCE Y€ThIpE BEPUIHHBI CXO-
AATCA B OAHOM TO4YKe, 3TO 06CTOATENLCTBO HE TaK 3aMETHO.
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TlepekpyuynBanne WHJIHHIAPA HA non-oGoporao BOBce He
PABHO3HAYHO NEPEKPYYHBAHHIO €lI€ HE CKJIEEHHON MOJOCKH,
u6o, naxe ecju Touka A W He coBmager ¢ A’, nanpasJenus
CTPeNIOK Ha OGOHX KOHIaX BCe PABHO OCTaHYTCH CO2AQCO~
santbimy. Takum 006pasoM, NOHATHE COIVIACOBAHHS CTPEJOK,

Pue. 44.

okasbiBaeTcs GoJiee QyHAaMEHTAJBHBIM H AHAJOIHYHO MO+
HATHIO OpuUenTayuyl CUAPaJbHHX AHD, 0 KOTOPHIX TOBOPH-
Joch Buue. OnHAaKo HaM HYXKHO CKJEHTb KDYIJIble KOHIIBL
Tak, 4TOOH HaNOpaBJEHHS COOTBETCTBYIIIHX CTPeJOK ObliH

Puc. 45.

NPOTHBONOJIOXKHLIMH; NEPEKPYyUHBaHHE HAM 34eCh HE MOMO-
3KET, MB AOJKHH DPUAYMAaTb YTO-TO APYroe, HalpHMEp COo-
e[lMHUTH KOHIIBI TaK, KaK N0Ka3aHo Ha puc. 45. Kak Buawute,
IUIS. 3TOro ONHMH KOHEIl CJEAYeT CAeJaTh VIKe H NPOINyCTHTD
ero CKBO3b GOKOBYIO NoBepxHOcTb. Ha puc. 45,6 6yThHika
Knefina nokasana Tak, KaK ee¢ OOBIYHO n3006pa>xa}0T; Ha
puc. 46 npenctaBied Oojee CHMMETPHUHHIH BaprnaHT TOH
e MOBepXHOCTH. B nociefHeM ciygae COEIHHEHHE IBYX
KPYTJbIX KOHLOB BGLITVISAHT KaK HEYTo ocTpoe (B COOTBeT-
CTByIOLLleM MecTe Ha NOBEPXHOCTH MOJyyaeTcd H3JIOM), HO
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MH He MOJKHH 3a0HBaTh, 4TO B HIeane He cJaefoBano OH
NIpUMEHSTL TaKHe coelHHeHHA. Bee ke B cayvae Gymaxno
Molle/IM, KOria JBa INJAOCKHX KYCKa COEIHHSIIOTCH TOXOG-
HHIM 06pasoMm, MBI MOXeM 6006pA3UTb, YTO OHH PACTPAM-
JeHbl (puc. 47), faxe eciH 3TO M He HMeeT MecTa Ha

Puc, 46.

peanbtoit mMoneau. Bropoit Bapuaut Gythiiku Kuneitna jer-
ue caesiaTb M3 Oymaru, yeM NepBHH, H MH elle BepHeMcs
K HeMy mosaHee. CrenyeT HOMHHTB, YTO €CJH ABa MJIOCKHX
KyCKa COeJHHSIOTCH TakK, KaK NOKasaHo Ha puc. 47, To cTo-
' POHBI, KOTOpHE OO0pamleHBl ApYyr K JpYry, COEAHHSIOTCS

Puc, 47,

Mexay co0Of Tak e, KaK H CTOPOHH, KOTOpble He ofpa-
IeHB APYT K ApYry.

BTopylo HOBYI0 HOBEpXHOCTb, HPOEKTHBHYIO NJIOCKOCTb,
MHB HOKa TporaTbh He OyJem H3-3a NOUYTH (aTaNbHOrO He-
COBEPIIEHCTBA COOTBETCTBYIOUIEH KBAa3HMOJENH, MOHATH KO-
TOPYIO MBI CMOJCEM JIHHIb B CBeTe RaJbHEALIMX paccyKie-
HuA. 3Aech XKe MHl MOXKEM TOJBKO CKA3aTh, YTO COOTBET-
CTBYIOUIasi KOHCTPYKIHA BKJIOUaeT B ceOd HE TOJNbKO
CKenBaHHue OcTaBllefics yacTu Jaucta Mébuyca, HO H CcKaeH-
BaHHE C MePeKpyyHBaHHeM, NPU KOTOPOM MHEPEeKPYYHBAOT-
csl M CKJIEHBAWTCS 00e nape. NPOTHBONOJIOXKHBIX Kpaes.
BrocsieacTBHH MHB 06e3 KakoH-JHGo ONpeAeseHHOM ilenu
clenaeM eme paj Modeneit aucra MéGuyca, Hano HaneATob-
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€51, 3TO NOMOIXKEeT HaM Jydile NOHATh BO3HHKAIOIIHe 37&Ch
OrpaHuyeHdst H Jerye OTBJEKAThCH OT HeCOBepIIeHCTBA
Mozesed.

Tam, rie cooTBerTCTByIOIlasl NOBEepPXHOCTh (pHC. 45—46)
cama ce6s mepecekaeT, Mbl JOJIXKHEI IIPEJCTaBUThL cebe, 4yTo
3TOro caMmonepecedeHdst HeT (Belllb, COBEPUIEHHO HEMHCJIH-
Mas B peajbHoHl xu3uu). Hame camonepeceueHHe nMeer
cosceM Apyrod Xxapakrep, deM oOLIYHOe InepecedeHde Mo~
BepXHOCTeH: OHO He Tpebyer, 4TOOH IOBEPXHOCTb HMENA
paspuiBul. To ecTh NpH TakoM caMoONepeceueHud Hiu 00HA U3
uacrell OaHHOI ROBEPXHOCTU He HAPYUIGEeT HEenpepuLeHOCTU
Opyeoil wacTu. DTo He BHNOJHHMO Ha PeasibHOH MOMAENH, HO
C MaTeMaTH4YeCKOH TOYKH 3peHHS Bnojne fonyctuMo. Ecau
Mbl OyfeM [ABHTaTbCsl IO TOUKAM Hamlefl MOBEPXHOCTH, TO
o0HapyXKHM, YTO HH B KaKOH MOMEHT y HAacC He BO3HHKaeT
COMHEHHS B TOM, KyZAa, cOOCTBEHHO, CJieflyeT CMelllaThCH,
Kak 3To OblJIO B ciyyae TOYeK, HaXOAfINUXCSA Ha JHHHH
nepeceyeHns, npHYyeM NOCHEeAHee BEPHO KaK AJfA TOYeK Ie-
nepecekawmell, Tak H I TO4YeK NepecekaeMod dYacreH
JaHHOH IOBEPXHOCTH.

DT0 oueBHAHOE HECOOTBETCTBHE C TEM, 4TO MBI HEIO«
CPeACTBEHHO HalMI0AaeM, IPOACHHTCA MO3LHEee, KOTZa MHI
nojoHAeM K BOHPOCY O COBOKYNHOCTSX, HJAH MHOWECTEAX,
TOYEeK,

3
KPATHARIIMUA JIHCT MEBHYCA

T'0710BOJIOMKH TIPHBOAAT HOPOH K IKCHEPHMEHTaM C CO-
BeplleHHO HEOXMAAHHLIMH pedyabTaTaMu. Mul ceffuac co-
6rpaeMcs oOCYAHTH BONPOC O peasbHOM KOHCTPYHPOBaHHH
aucra Mé6uyca, npuueM HCHOJB30BaB CAMYIO KOPOTKYIO U3
6yMmaxubix JeHT. OnpesneneHne <«KOpOTKast» OTHOCHTCH
8leck K JJHHe HCXOAHOH npoJsocku Oymaru. [locse mepe-
KPY4YHBaHHS Ha MNOJ-000pOTa W CKJEHBaHWS AJIHHA €1HH-
CTBEHHOTO Kpas Jjucra MéGuyca okaxercss paBHOH YABOeH-
HOH# HAnnHe HcXoAHOH nonockuw AB’ (puc. 48). Hlupuua
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Jaucra Mé6uyca paBua maune kpas AB. Tlpexae gem wn«
TaTh KHHUIY AaJibllle, BO3bMHTE B PYKH IIOJOCKY OyMarun u
NIOCMOTPHTE, CKOJb KODOTKOH ee MOXKHO c/eJaTk, YTOOH
Ipu 3TOM ee Bce ellie ynaBaJoOChk NePeKPYTHTh (KaK TOBO-
pAT, Ha noja-o6opoTa, uMes B BHAY, YTO OJAHH H3 KOHIIOB
npenBapuTeJbHO  IIePEBOPAYHBAETCS  «BBEPX  HOTAMHY),
a 3aTeMm CKJIEHTh.

A B’

B . A’
Puc, 48.

He BnaBasice B yTOMuTesBHBIE JOKa3aTeJbCTBA, MOMKHO
CKasaThb, 4TO ecJiH Oymary NeperHyTh, a 3aTeM KPeNKo MIpH-
XKaTh, TO CKJIaJka oKaxerca npsaMmonnHefinofi. Ecam 6w
Oymara Ha camom Oese Oblia HepACTAXKMMOH (Hes1acTHY-
HOH), TO MH He cMoOrjud OBl IEpeKPYTHTHL ee TaK, YTOOLI

Puc, 49.

cpeansiss squnmst CC’ ocraBanack mpsamoll (puc. 49), u6o
uHave kpas AB’ u A’B moJocKHM OKa3ajuCh Obl JJIHUHHEe
cpennefi nunnu CC’.

Onnako MHE ¥ He coGHpaeMcst HACTaWBaTh HA TOM, YTO-
6Bl moJiocKa 3aHslJla TaKOe MOJOXKEHHE, KaK 3TO H300paKe-

Puc. 50.

HO Ha pHC. 49. MBI MOxeM B3STh NMJOCKYIO TOJIOCKY, a 3a-
TeM COrHYTh €€ TaK, KaK IoKa3aHo Ha puc. 50, mpuuem
TIOJNYYUTCA TPEYTOJNIbHHK, a MOJocKa, KaK M IoJjaraercs,
Gyner nepekpyueHa Ha moj-oGopota, MH MokeM CysKaTh
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Hall TPeYroJbHHK 10 TeX nop, MOKa JHPa B €ro cepefne
He Hcuesner (puc. 51). Ilpm aroM Mul, NoO-BHAMMOMY, yKke
JOCTHTHEM Tpeflesia; OJAHAKO faBafiTe MNpojenaeM pajiH4

KaJbHBIH KCINEDHMEHT M BO3bMeM IOJIOCKY ellie GoJiee KO4
poTKylo, ueM Hama. Ilpocroii reoMerpuyeckuii nogcued.
NOKA3BIBaeT, YTO OHA COCTOMT H3 9 PAaBHOCTODOHHHX Tpes
yroaeHuKoB (pue. 52), Bo3bMHTe IOJNOCKY pa3MepoM

“17/\3/\s/\?/\ ¢
\I/2 \/+4 g\/8\/1

hY

Puc. 52,

4 %X 12 cM, DepekpyTuTe ee, a 3aTeM IPHTSIHHTe KOHIH
JIpyr K ApPYry ¥ coeluHuTe MX Kiaelfikoit nenron. Ilpn srom
noayuurcs durypa, 6osee uId MeHee HallOMHHawIaA ¢H-
rypy Ha puc. 53, TOJNLKO ee YaCTH NepPeKpHBAITCA B LEHT-
pe, B TO BpeM$sl KaK INpex/Je TAKOTo NepeKpHITHA He GbLLIO.

Puc. 53.

HeTpyaHo 3aMeTHTb, YTO Mbl NPOABHHEMcs ellle AaJjib-
e, YKOPOTHB MOJOCKY Tak, 4YTOOH moJydYeHHast ¢Qurypa
crajia CoBceM MIocKoi. B 3ToM ciayyae mbl mosiyyum mojo-
CKY, COCTOSIIYI0 M3 TPeX AOJKHBIM 06pasoM COelHHEHHBIX
PaBHOCTOPOHHHX TpPeyroJbHHKOB. Bnl BnpaBe BO3pa3uTh,
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q9TO T0JIOCKAa IepecTata GuiTh HpsamoyroJnnolt. OnHako
MO3KHO, OTpe3aB KyCOK OT OAHOTO KOHIla, IlepeHecTH ero Ha
BTODOH KOHeIl U NPHKNEHTh; B pe3ysabTaTe MOJYyUHTCA IO-
JIOCKa, H300paskeHHas Ha pHC. 54. YK Tenepbp-TO MHI, Ka-
XKeTcs, AOCTHINIM Ipefesia; MO3TOMY NOCTyNHM ellie GoJiee
paluKaJdbHO M MOCMOTPHM, UTO MOKHO cAenaTe ¢ KBajpar-

A = 7 B’

S
VAES

W Cnodcame AuA
Emecme
Puc. 54.

HOH noJiockod. CHauyama 3aMeTHM, YTO IOJIOCKY, H306pa-
JKEHHYI0O Ha pHC. 54, MOXKHO CJIOXKHTb H NO-APYroMy
(puc. 55). A HMEHHO NpeX[e MB CKIaAbIBAEM MajeHbKHe
TPEeYTrOJIbHHKH, COeJHHSEGM HX, a $aTeM MPOBOAHUM CKJIALKY
xx. B pesynbrare noJjyyaercsi Ta ke (urypa, uTO H Ha

Aenma.

Puc. 55.

pHc. 54, HO ToabKO HeckiieeHHas. CHieHKYy B Hell cinefoBa-
J10 OB IPOH3BOAUTHL H3HYTPH, YTO AOBOJLHO JIETKO CHAEJATH,
ecid A0 TOro, KaK IPOBECTH MOCJAEAHIOW CKJAaAKy, IMOJIO-
KHTb Ha HYKHOE MeCTO KYCOK KJefikofi jeHTH. MOXKHO An
cliesaTh gTo-1M00 NOA06HOe C KBAaJpaToM? :
Crayana MH CJOXHM ero mo amaronaju (puc. 56), co-
BMeCTHB TOYKy B ¢ B’; 3aTeM cJIoOXKHM ero CHOBa 1o JHa-
roHanu xx, coMectuB A ¢ A’. Teneps Kpaa AB u A’B’ ne-
XKaT TaK, KaK HYXHO, ¥ MH MOXeM CKJIEHTb KX IIOBepX
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«BCYHYTOrO» MexAy HuMH Kpasd AB’ {cnoBO «BCyHYTHIA»
He cOBCeM TOYHO, 60 Kpaili AB’ mpoekTHpyeTcss B TOT XKe
caMblfi OTpe3oK, uto ¥ Kpasd AB u A'B’). Tenepr mbl 3HaeM,
YTO y HaC NosyuuJcs JjgucT MEGuyca, maxe ecliy MbBl H HE
MOKeM pPa3BEpPHYTb €ro W INOCMOTpPEeTh, KaK OH YCTPOeH.

N B
. >
AN &
N,
N, 1
S A
\\
B A
xz
Bb

Puc. 56.

OaHaKO MB! B COCTOSIHHH PaspesaTb e€ro BAOJb HEHTpalb-
HOH JINHMH, KOTODYIO NPOBOAMJH KapaHgalloM Ha pHc. 29,
H TnocMoTpeTh, uTo mnosyuutcs. CoBeTyeM BaM NpOBECTH
COOTBEeTCTBYIOIIUE paspe3 nouru yesuxosm (1o He Les-
KoM) eue Jo ckjaaieiBanus (puc. B7), a 3aTeMm yxe Hocje
CKJEHBAHHUA 3aKOHUYHTHL ero. JIormka mNoJAcKashiBaeT HaM,

Pazpes

Puc. 57.

4TO B pesyJbTaTe JOJKEH MOJYYHTbCHA OJAHH KYCOK, H €CJH
- Ae#cTBOBATb € OOJIBIIOA OCTOPOIKHOCTLIO, YTOGH He Io-
pBath 6ymary, To QHrypy MoOxKHO pa3BepHyTb. CTOHT B3STh
Gospwiofi JsucT Oymard, 4tobm B cJyuae paspeiBa ero
MOXKHO OHJIO HOYHHHTB C MOMOLILIO KJEHKOH JeHTH. U3
HEro cJOXKHTca KBaapaT (puc. 58), uMerounil ABe CTOPOHH,
CKNaAKH y KoToporo OYAYT TakuMH e, KaK H Yy (HTYDHI,
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KoTopasl nonyyujach GH, eciu 6B Mb pa3pesasd OOBIYHEI
auct Mé6nyca, a sartem cmaocuysan ero (puc. 59). dto
caenarth Hpolle, YeM B CJAydyae IOJOCKH H3 TPeyroJbHHKOB
(puc. 52). C kBaapaToM HaM He DpmAeTcs Aaxe MOCTyHaThb
TaK, KaK N0Ka3aHO Ha puc. 55. UTo HYXHO fesaTb B HalleM

Puc. 58. Puc. 59.

cnydae, noscuser puc. 60. Cravana Mbl mepeMemjaeM Bep-
muHe B u B’ B neHtp. 3ateM BClo (QHTYPY CKJIagpBaeM
BAOJb xx,coBMemas u ckiaensasg CB u C’'B’. Tenepp HyxHO
cnoxuth BMecTe AC u A’C’ u ckients ux. Mb mosnyuum

I "\
i
B’ I
A r; ¢ K ]
i A Y
] AN
L \
il N
{_5_._.....__ Al yy N
T z
Puc. 60.

TOT XK€ chyyad, yTo nokasaH Ha puc. 56, ¢ Tofi auwb pas-

HHIleH, YTO CKJIeHBaHHe NPOHCXOAHJO He MO CHIOTEHY3e, a
ABaxKAB MO UEHTPAJbHOH JINHHMH, HAaNOJOBHHY CHAPYKH,
HanoJOBHHY BHYTPH.

OTo OTHIOAbL HE yJyylleHHe, HO YKas3hiBaeT HaM Hanpas-
Jenue HOBHIX JeHcTBuii. Bepuemcs x puc. 55. CosMecTus
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BEpIIMHH C LEHTPOM, MHl NpPOBeAEM CJEAYIOLLYIO CKIAAKY
80oae puaronanu BB’ (puc. 61). B pesynbrate yyacTKH
kpaeB AC u A’C’ coBMecTsITCS BHYTPH, TAe HX MOXKHO
CKJIEHTb, H BCe, 4TO HaM OCTaHeTcs AOAesNaTh,—3TO CJO-
XKuTb GHTypy BAoJb MmeAuaunt Cm, B pesynabrate gero B
coBmectutcst ¢ B’, u ckiaents BC ¢ B’C’, Takum obGpasowm,

(6}

Puc. 61.

ynaercd clenath auct MeEGuyca, y KoToporo 0.iuta merb-
we wupunst, MOXHO onpefeanTb, YTO OTHOIIEHHE AJHHH
K UIHpHHE B NaHHOM ciydae paBHo 1/4/3=0,577 ... .
MoxHO Ju yJay4HIHTH 3TOT pe3dynasTaT? OkaseBaercd,
da, C [OMOIIBK JajbHefulero o0OOIeHHs YKa3aHHOrO
3Jaech MeToAa, KOTOpoe uuTaTesNb NycTh mompobyer HalTH
cam (1nGo TeopeTHUEcKH, aub0 skcnepuMmentanbho). Oxna-

‘KO OKas3hIBaeTcsd, 4TO MOXKHO cAejaTb CKOAb yeOdHO wupo-

xui numer Mé6uyca. Crocob, Kak caenaTb 3TO, OTKPHLI
Maptun Tapanep!; on npuBeseH B npuioxeHun 1. Mu
rOBOPHM «CKOJIb YTOJHO WIHPOKHH», a He «0eCKOHeYHO IIH-
pokuiis suct MéEGHyca, NMOCKOJNIBKY B HOC/IefHEM cJydyae
notpe6oBajock OH OeCKOHEYHOE YHCJIO CKJIAZOK, a 3TO
03Hayano O He CKJaAbLIBaHHE, a cMHHaHue jucta. [lojfoG-
Hble JeHCTBHUSI He NONycKawTcsi, n60 W3 MsiToro Jucra Oy-

! Tapauep M, MartematuueckHe jpocyru, — M.: Mup, 1972, ¢, 383
H .
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Mary npousBOJIbHOR (GOpMbl Mbl MOrJIH 6Bl CeaTh Bce YTO
yroaso — G6ymara cTtana 6 nogoGHa pe3uHe.

Pasymeercs, B ciiyuae mo6ofi MOIOCKH, KOTOpast KOpPO-
4€ KBajpaTa, MH He CMOXKeM pasBepHyTb (QHrypy, paspe-
3aB ee NpeABapHTENbHO BAOJNb LEHTPaJbHOH JNuHUM (Haxe
A4 KBaApaTta 370 OHLJIO OveHb TPYJAHO cAesiaTh). MH 3Ha-
€M, UTO B cjyyae KBaJpaTa MoOCJNe TAaKOrO0 paspe3anus

4
A Paspes &
! Paspes_ e v
B Ar
Puc. 62.

obpasyeTcsi MOJIOCKa ¢ ABYMs CTOPOHAMH, nepeKpyuyeHHan
Ha yeTHpe noj-o60pora. Pa3Bepuys ee Ha IJIOCKOCTH, MBI
nonysnM Qurypy, sanosHsONyI Bce Y4acTKH, € KpasMd,
cxoaswnMucs B neHtpe (puc. 58). B cnyuae Gonee mmupo-
KOH NOJIOCKH AJI TaKOTO DasBepTHIBAHHMs yXKe He XBaTHT
Mecra.

Ha puc. 62 nokasanm aucr Mé6uyca n COOTBETCTBYIO-
mas Auarpamma cBsi3HOCTH (nosiocka). IlonwiTaiiTecs ¢ no-
MOIILIO 3THX PHCYHKOB PEIUHTHL C/ICAYIONULYI0 3a1auy: Npo-
Beante Ha sucTe MEGuyca OmHY HeNPepHIBHYIO NpPSAMYIO

JIAHHIO TaKHM 00pa3oM, 4TOGH, paspe3aB JHCT BAOJb 3TOML

JIHHHH, NOJNYYHTb [BE 4aCTH PaBHOH mJolAaAH. Jluuus, mo-
KasanHas na puc. 62 NyHKTHPOM, YAOBJIETBOpSIET TAKOMY.

YCJIOBHIO, 4TO caMo Ho cebe MOXKeT NOKa3aTbCs YAHBUTEJIb-"

HbIM. OHAKO MH HaNOXKHM elle AONOJHUTE bHOE YCJIOBHeE,
CoCTosIleE B TOM, 4TO pagpes Aoaxer HAYUHATOCA ¢ Kpas
aucta Mébuyca.

OrBer cofepxuTcs B npuioxenus 11,
296

4
KOHHYECKHA JJUCT MEBHYCA

B npeamaymefi rnaBe Mbl cuMTajH caMo coboii pasy-
MeIoIKMMCsi  OrPaHMYATHCA JIIIL ONepanusMu ¢ HpsiMo-
yronbHEIME 6yMaXHbIMH JeHTaMu. Ecnu 6bl HaM ckasadnw,
9To paspemaercd Opath JucThl GyMard HPOU3BOJbHON
(opMEl, TO MH MOrNK Obl B3ATh JHCT C HeOOJNBUINM «SSH-
KOM» M, IlepeBepHYB KOHel 3TOTO <«sS3blKa», NPHKJIEHTb ero

Puc. 63.

K OCHOBHOH yacTH (puc. 63), a 8cro noayuuswyrocs puaypy
HasBaTh Jaucrom Mébuyca. B HekoTopoM cMEICNIE TaK OHO
H eCTb, HO €CJAH OB Mbl NONBITAJHCh MOCTYHNATh MOZOOGHHIM
o6pasoM B Gosiee CHOXKHBIX CJydyasX, HanpHMep B ciydae
GyToiku KaeliHa WK POEKTHBHOH MIOCKOCTH, TO OKa3aJHCh
6L Ha OnmacHOM NyTH. TaK, COrJIacHO OMHCAHHIO GYTHIIKH
Krnefina, Bce, 4T0 OT Hac Tpebyercs, — 3TO CKIEHTb OAHY
napy OpPOTHBOINOJNOXHHX KpaeB ¢ IlepeKpyyHBaHHeM Ha
noJj-ogopora, a APYryio napy — 6e3 Takoro Hepekpyyusa-
nus. OueBnaHo, ¢urypa, usobpaxennas Ha puc. 64 ciesa,
yAOBJIETBOPSACT 3THM TPeOOBaHHAM, TOYHO TaK xKe, Kak
¢urypa, DpeAcTaBJICHHAd HA 3ToM Ke DHCYHKe CIOpaBa,
HOAXOJAHT IO/ ONHCaHHe NMPOSKTHBHOM NJIOCKOCTH.
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Tpyauocts saec, CocToHT B TOM, 4TO Kak B cayuae Gy-
Tk KiefiHa, Tak 4 B ciygae NPOEKTHBHOH NJIOCKOCTH
MBL IpEATIONaraniu, YTo CKJAEHBAIOTCH 8ce Kpas Oymard, Tak
4TO TOJyyaeTcss TOBepXHOCTh Oe3 Kpasi: IPH 3TOM HeH3-
GexKHO BO3HHKAeT caMoIlepeceyeHHe TNOBEPXHOCTH, OTCYT-
CTByOllee Ha puc. 64. (Byrniaky Kiefina u npoekTHBHYIO
IJIOCKOCTE MBI TOAPOOHO pasbepeM B CNEAYIOWHX [ABYX
riaBax.)

Bymstwa Kneiwe

Obe qguzypst
Ldenamb 43 Jonbiy
Dymarcrerz kpecomb)

. [lpoexmubnas navcxocms

Puc. 64,

Teneps MBi moroBopuMcs M B cayyae JmcrTa MétGuyca
HaKJIaAbIBaTh Ha MOJOCKY OyMard CylleCTBEHHBlE MOMOJHH-~
TEIbHBIE YCJIOBHS, KacAIOUMeCs: YHCAA CKIEHBAEMBIX Kpaes,
W JIHLIb NpH BBINOJNHEHAH 3THX yclOBHi 6yaeM IpPH3HABATh
B monyunBiIeicss ¢urype nuct MéGuyca. Uto6n riy6xe B
3ToM pa3obpaTbes, AaBaiiTe MOCMOTPHM, Helb3s JH yB8eAi-
4UTL YHCJIO YyYacTBYIOLIHX KpaeB., HauneM ¢ mroCKoro KoJb«
1a, B KOTOPOM cZieJ1aH pajiHa/ibHLIA paspes (puc. 65). Oue«
BHIHO, MBI MOXKeM NepekpyTuTb KoHukl AO u A’O’ U ckies
HTb MX; B pe3yJbTaTe H3 KOJBbHA NOJYUATCS JHCT Mé«

6uyca. BosHHKaeT BONPOC: HACKOJBKO GOJBLION HOMKHA

GLITb ABIpAa NO OTHOIIEHHIO K BHEHIHEMY AvaMeTpy? Dkche-
PHAMEHTH NOKaXYT, NO-BUAMMOMY, 4TO OHa He MOXKeT OHITh
CIHMUIKOM MaJiol, HO Ha caMoM Jene [Ns npaBHJIbHOMN
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CKJIeliKH IHpPa HaM go6ce He HyxHa. BosbMeM Kpyr ¢ pas«
AuaJbHBIM pa3pesoM (pHc, 66, cieBa), orormeM BBEpX
qacth A Tak, 9roGh Touka A coBMecTmaach ¢ neHtpom O,

7 .
o' '

Puc, 65,

a yacTb A’ 3arueM 6HuU3 Tak, yTo6H ToyKa A’ COBMeCTHJACh
¢ unedtpoM O. Mpl MOxeM CKJIECHTb MexAy coboii Bepxuue
yyacTkn A ¥ B’ u aHaANOTMYHEIM 00Da30M — HHKHHE yda-

Odun Kpati cmsaryn § moyriy
Puc. 66.

ctkn A’ u B (ywactok B pacnosoxen mox A). Oxpyr.ius

CKNaAKH, MH OOHApYXHM NOBEPXHOCTb, SKBHBAJEHTIIYIO
o6uiyHOMY JucTy MéE6uyca (puc. 66, cnpasa).

o m
r o

Puc. 67. Puc. 68.

PaspesaB 3Ty moBepxHOCTb Mo HOBoMy paauycy rO u
pasBepHYB ee, MH NOnyunM puc. 67. Mel Mornu 6n HayaTh
¢ ¢urypH, u3obpaxeHHOH Ha DHC. 67, a yxe noTom coein-
HHTH APYr ¢ ApyroM Kpas rO, NOJy4YuB NIPH 3TOM TOT K&
pesyabTaT, 6e3 ckiamok. Ho o6s3aTenbHo nuM Ham HyxeH
nesbi Kpyr (Hau [Be ero cKJeeHHBle NOJOBHHKH)?
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* MoOXHO JH, Bhipe3aB H3 Kpyra ceKTop (a He TOJBKO
crenaB paiMaJbHBIN pas3pes), CKJIEHTb ero HYXHHIM obpa-
30oM (puc. 68)7? :

I'lo anajoruu ¢ puc. 67 mMbl noaydum puc. 69.

CiaoxuB ¢UIypy BROJb BepPTHKAJH, COBMECTHM TOY-
ku O, a sarteM, cJOXKHB noayyenuymo ¢urypy Brosb Oc,
coBMmectum kpas rO (puc. 70). :

0 Smer] @

, Puc. 69, Puc. 70.

SKkcnepuMeHTH NOKAaXKYT, YTO 3TH Kpas MOKHO pa3lBH-
HYTb €llle HINpe W BCe PAaBHO MX MOXKHO OYyIeT CKJIeHTh, HO
5T0 He npubJHKaeT Hac K 3ajaye o6 yseauueHuu 4YncCna
kpaeB. DaKTHYeCKH HH C YeM He CKJIeeHHLIHi Kpa# OKkashl-
BaeTca AJMHHee cKjeeHHOro. I103ToMy BepHeMCst K ePBOMY

Puc. 71.

€Iocody, B KOTOPOM YYacTBYeT KPYT C paiHaJjbHBIM paspe-
30M, TOJILKO TeNeph pa3pe3 pas3BepHYT H COBMelleH ¢ JHa-
merpoM (puc. 71). ITonnTaeMcs cinoxuTh GHIypy Tak, 4TO-
6b Kpast (00o3HayeHHbie no-HoBoMY) AB u A’B coBMecTH-
auce (A ¢ A’, a B ¢ B’). lna atoro coBMecTHM TOUKY A

¢ neHtpoM (puc. 72,a), a 3aTeM ewle pa3 3arHeM CJIOKER-

HYIO yacTh, KaK NOKa3aHo ua puc. 72,6 (gacts m 3aruba-
erca kpepxy). Hakownen, sarnem B’ nosepx B (puc. 72, 8).

Ha camom aene Touknm B u A’ coBnapaior mpyr c Apy-
roM, HO MBl COXpaHsiem MJf HHX pasHHe o0603HaueHHd,
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Rabbl He 3anyTaThCs, MOCKOJBKY Mbl DaccMaTpPHBaeM WX
KaK YrJIOBhle TOYKH, H/JH KOHIIbI, COOTBETCTBYIOLUIHX Kpaes.
Ecin Mbl mocMOTpHM Ha Hally cJIOXKeHHYI0 QHLYpY CBepXY,

8’

B nepcnexmube

Puc, 72.

(puc. 73), To 3aMeTHM, YTO Kpas -PACIONONKEHE NMPAaBHILHO
H HX MOXHO COEXHHHTB.

[Tonykpyrnas ¢opma ucxoguoii ¢uryps Gojniie He
HMeeT 3HayeHus (MLl PAaCIIPOCTHJHCh C MEPBOHAYANBHBIM

BuA'
| /£ 4

—_—

B' ;
Bud cbepxy
Puc. 73.

KOJIbI_lOM), a COC€JHMHEHHLIE YacTH BCe €llle He TakK JJIHHHEI,
KaK HeCO€JAHHEHHEIE, HOCMOTpHM, HeJIb39 JH pPas3BEpPHYThb

Puc. 74.

yroj (mepBoHauaJbHO — paspes) 6oabute, uem Ha 180°

MmB MoxeM pacnpsaMHTb Ayry AB’ Tak, uToGH noJy4YHJCH
TpeyroJibHUK (puc. 74). Ho MoxHo sim Teneps cknents AB
¢ A’B’? Ecau MOXHO, TO HACKOJLKO MaibiM yaacTcsl CAe-
Jdatb yroa a? Ilpa yrae a=90° (cayuaii, u306paxeHHbIH

801



Ha pHC. 74) MBI MOXeM NOCTYNHTb TaK e, KaK H pamublle;
B pesyibrate ¢urypa npHMeT BHI, IIOKa3aHHHN Ha
puc. 75, a Bua cBepxy GyAeT NMOXOX HA H300PaXKeHHHH Ha
puc. 73. To xe camoe ymaeTcs YCTaHOBHTb M B CJaydyae
paBHOCTOpOHHero TpeyronbHuka (o == 60°), odHako IpH
MeHBIINX @ NPOHCXOJAHT CaMOHAaJOXKeHHE HEeCKJIEeHBaeMoro

CF =DE
FH =18
HK =gF
0 X0 =JB

Y]

Puc, 76.

Kpasa AB’, koTopoe MellaeT ckiefike. DTO A0BOJBHO HeENpH-
fITHOEe OOCTOSATEJECTBO, HO TEM HE MeHee OHO He MeLIaeT
HauleMy JajibHeAlleMy IPOABHIKEHHIO! ¢ MOXKHO YMEHbIIHTh
no 30°, mpuuyeM Bce elne yjAaerTcst CKJIEHTh JucT Mé6uyca.
Best mponenypa ckJGHBAaHHST OKA3BIBAETCS NOYTH CTOMb JKe
3anNyTanHof, KakK H B NOCJETHEM CJydYae CKJAEHBaHHS Ips-
MOYroJibHO# moJockd (Ha caMoM Jeje OHa elle 6oJee
Cr0%HA), N MH ee cefiyac onmimeM., ChenaeM M3 KaJbKH
MoJenb BHICOTOH He Menee 25 cM, OTMeTHM BCE TOYKH Ha
00eHx CTOpOHAX, H Ha OGEHX CTOpPOHAX IOKpacHM pebpa,
KOTOpble HYXHO CKJenTb., HauepTuMm Kapaugauiom u BHIpe-
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keM ¢Hrypy, H3o6paxkeHHYIO Ha PHC. 76 (Bce TOUKHM 060~

sgayeHnl OyksaMmu). Bepliuny o6o3nauum Oyksoii O, ona

urpaer ponb touek B u A’ nocnenneit mogenn. Touka C —

cepeanna AOQ, a E — cepeauna BO.
1] 1
\

| /A B

J -
Teneps nepebepruime creba Hanpabe O {crugyp

Puc. 77. Puc. 78.

3arseM O, Kak NOKasaHO Ha pHc. 77, HepeBepHeM MO-
Ieab APYro# cTopoHO# KBepXy, 3arHeM yacTb BDA cBepxy
Ha DA w mepeBepuem Monenb Hasaj (puc. 78). Kpait DO

—— ': (6} EJ moxcto coedurume ¢ CA

Z D -\

£
{crusy)

I
{
4
3
i
[}
I
4
{
{
{
}
3 1)

Teneps mepebepinme
A cheba danpabo

Puc. 79. Puc. 80.

oKasbiBaeTCcsl Telepb CHOPATAHHEIM M COBMelneHHeiM ¢ DA.
3aruem BJA BBepx Baonp JA (puc. 79), a sateMm eme pa3
3ariem BJA BBepx Bponp GA (puc. 80). CA okasmBaercs
Teleph IOJA NEPBLIM CJIOEM H coBMelleHo ¢ CO H aHaNOrHu-
Ho ¢ EO, k KotopoMy Mbl mpHcoeaunsiem CA, CHoBa nepe-
BEepHEM MOJEJb,
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Ororrem komen D Buua (puc. 81, a), mocqe 3TOro Mox-
HO coeaunuth ED ¢ CF — uacteio kpas CO, pacnojoxes-
Horo csagd. B pesysbrare ywacrok AF coeaunures ¢

CF MOKCHG, COCPuNIMG & EL HK momcHo coedunums & 6T
J (Grympu) s
C (cHu3y} o’
7 (Brympu) Ly
- /

DE Moricno
cocdumume ¢ FH;
menepb ﬂepﬁ’ﬁepﬂllllle‘
creba Honpaby .

Puc, 81,

yuactkoM DO (puc. 76); c3afu WMeeTcs NOAXOAAUIAN yda-
crok FO, HO COOTBETCTBYIOIIHH yuacToK BD B OCHOBHOM

K Buymped o3 (gmp) P

K0 Moxcro coedumwume ¢ JB,
Sabepuiag cxneiny

J K
Bud cbepxy

Puc. 82.

CKPHIT OT B3opa. Mu Braum DG, HO, XOTs OCTaJbHAS 4acThb
Mmozienu sakputa GE, MB MoxeM o Hee fo6pathes. Oro-
THEM HHXKHIOIO yacTs BBepx (puc. 81,6), coBMmemiass H ¢
G, coenunum FN ¢ DG. Tlepesepuem ¢urypy (puc. 81, 8)
u otoreM HKO naneBo, coBmeinas ero ¢ GJ (pacmouo-
JKEHHHM BHYTpPH). 3aTeM cHOBa oOTorHute KO Hampaso
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Apuc. 82,a), B pesynbraTe wero HuxmWe Kpas OKaxyTcs
B MOJNIOXKEHHH, FTOXHOM A CKJIEHKH. _

Ecnu Mbl Temepe mocMoTpuM Ha QUIypy cBepxy (cxema-
THYECKH 3TO NOKa3aHo Ha pHC. 82, 6), To yBuanM, kak HK
coeaunsiercs ¢ GJ u Bue ux KO coeamssiercs ¢ JB. dto
8apepuiaer Bcio npouneaypy. Ilonyuyennmi#i snuer MéE6uyca
AIBJISIETC KOHHYECKHM JIHIIh [0 HA3BaHHIO: Ha CaMOM
Hene — 3To HacroAwmMi Jdct MeEGuyca! JlaabpHefiee
YMEHpIICHHE Yriia ¢ IpuBeleT K BTATHBAHHIO CKJIALOK
BJG BHyTpb. JlaBaiiTe Ha 3TOM K OCTAHOBHMCS. BHITH MO-
XKeT, «HaOHB PYKy», KOMY-TO H yAacTcs MOCTPOHTH MOJAENb
TIDH MEHbUINX «: A NPEeAOCTaBJSIO cleJaThb 3TO UHTATEJIO.
Mopanp Bcero BEILIEH3JIOXEHHOTO 3aKJI0YaeTCs B TOM, UTO,
KOrja JONYCKaeTcsl JIMWb 00Ka paswosudHocTo AedopMa-
unit (cru6aHMe), MOCTOAHHO BO3HHKANOT HEOKHAAHHLIE CO-
orHomexnst. IIpn aToM 3apoxnaercs nmoaospenne, 4TO ecisH
MEl Da3pelliuM npoussosvrbie Oegopmayuu, TO 3TH COOTHO-
IIEHHsA OKAaXKyTCs CJEACTBHSMM HACTOSIHX MHBAPHAHTOB,
KOTOpHie MBI, OBITH MOKET, NIPOTJISIAE]H PaHblle,

5
BYTBUIKA KJEMHA

Kak yxe roBopusioch: BhIle, MeCTO CaMoNepeceyeHHs
OyToiikH Kiefina (puc. 83) MOXHO 'BLIGPAaTH NPOH3BOJb-
HBIM, NIPDHYEM HA JIHHHH CaMONepeceyeHHs HeT TOYeK, MpH-
HalJeXauiuXx OAHOBPEeMEHHO o00eHM 49acTsIM AaHHOH T©O-
BEPXHOCTH — €€ Y3KOMY «TODJIBILIKY» H [JIABHOMY KOpIycCY.
Ilpeanonaraercs, 4yTo YacTb KOpmyca, B KOTOPOii nponena-
Ha Jblpa, OCTaeTCHd HENPEPBIBHOMN: AbIpa cheNaHa JHIIb AJS
yA0GCTBAa NPAKTHYECKOTO IOCTPOEHHS MOJENH, HO MH CUH-

'TaeM, UTO ee Kak OH H Her,

Ecnn MBl mpocmenyem B3rasigioM no BHeUIHeH CTOpOHe
TIOBEPXHOCTH, TO YBHAMM, 4TO OHA CBSI3aHa C FOPJIHIIKOM H
TEM CaMbIM CO BCEMH YacTMH NoBepxHocTH. Hauuwmas ot
BepXHero 0601Ka, MH MOXeM, MOAOGHO KYKY, CIYCTHTHCS
BHH3 10 BHeHIHeHl 9aCTH WM BHH3 B rOPJHINKO H TeM
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caMHM BHYTpPb. Takum o6pasoM, Mp BHIHM, 4TO GyTHLIKA
‘Knefina neopuentupyema (cp. ¢ COOTBETCTBYIOHIHM MECTOM
ra. 2). BopoueM, 3To M Morau OB ONpelNelHTh H IO
filuarpaMMe, NpHBeJeHHOA Ha pHC. 43, MOCKOJBKY nepekpy-
YHBaHHe Ha N0J-000poTa, 0GO3HAYEHHOE BepPTHKAJbHBIMH
CTPeJKaMH, COefHHseT NEePEeNHIOI CTOPOHY MOJOCKH C 3aj-
HEH CTODOHOM ¥ HHKaKHe IocjaeRyioline (HJaH Npenblayline)
CKJICHKH C HNepeKpYYHBAHHAMH HJu 6e3 HHX He CMOTyT Ha-
PYWHTs 3Ty ocobenHocTe. ¥ OyTelIku Kiefina — Bcero
OIHA CTOPOHA.

Onnaxo B ornnyne otr jucta MéGuyca y Hee HeT KpaeB:
06¢ mapbl KDaeB MOJIOCKH CKJIEEHBI M, CJEeJOBaTeJLHO, BCH

Fuc. 83.

7oJiocKa crasia ofaHo#i rpadel. MMewno mo sTod mpuuuze
MH B CBOe BpeMs HAacTaHWBaJH, YTOOL NPH KOHCTPYHPOBa-
auy GyThlikn Kiefina (paBHO KaK ¥ NPOEKTHBHOH I1JIOCKO-
CTH) CKIEHBAJHCH 8Ce Napol KPaes.

Tenepsr ecrecTBeHHO BO3HHKAeT BONPOC: a YTO CJYYHT-
cs, ecin MH paspexeM OyTeliky Kneiina momosam? Ocra-
HeTCS JI¥ IIPH 3TOM, Kak B CJayyae JHcra MéEGwuyca, onna
9aCTh, HO yxXe C AByMA KpasaMu? OTBer 3aBHCHT OT TOFO,
rflie # KaK MB IIpOBefieM paspes. Eciau MBI paspexeM KJjac-
cHueckylo Mmopenb (puc. 83) CHMMETPHYHO IO HEHTPY, TO
noJyvyaTrcs ABe YacTH CTPaHHOHA (OpME, KOTOPHE Ha Ipo-
BepKY OKaxyTcs JuctaMu MéEGuyca: oauH OyaeT 3akpyyeH
BIIpaBo, a APYroii — BJI€BO, TaK YTO NOJYy49aTbCs OHH GYAYT
ApYT H3 Jpyra 3epkalbHHIM oTpaxenueM (puc. 84). Ilo-
BePXHOCTb, H300paKeHHasl crpapa, MNOCJeNOBaTeJbHO Jies
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dopmupoBana, ZaGhl CTajJo OYEBHAHHIM, YTO OHA TOMEO-
MopdHa aucry Mébuyca.

Ha camom jpene mocTpoHTh KIaccHYecKylo MOeNb HO-
BOJIBHO TPYAHO, TaK 4YTO AaBailiTe BepHeMcsd K JIHCTKY 6Y-
Mard u nompoCGyeM CiesaTh ADPYrod BapHAHT TOf Ke IO-
BepxHoctd. Ha puc. 28 6un nokasan GyMaskublif MHJAHHAP,

Puc, 84,

KOTODPHI OCTaBaJiCsl TONOJIOTHYECKHM IHJIHMHAPOM H IOCIHe
TOTO, KaK MH ero cmiomuiy. [ToatoMy BepHeMcst K Monenn
H300pakeHHOH Ha pHC. 46, U NOCMOTPHM, HeJb3sl JH Cle
JaTb ee nAocKkui BapuaHT u3 OyMaru. CJOXKHM, KakK Kk

A g

A 1
L a2t WA A
a8 A’ ﬂﬂl ;"

Puc. 85,

panblle,  MOJOCKY  BHOJb  TODH3OHTAJbHOH  HpSAMOM
(puc. 85). Teneph MOXHO, CKNeHB Kpas, HOJMYYHTh IH-
JIHHAD, ONHAKO NMOKa MH He 6YyAeM 3TOro [AejaTh. 3arHeM
KOHIIBI' CJIOXKEHHOH MOJNOCKH BBepx (puc. 86,a) u BCyHeM
OJHH KOHell BHYTPh APYTOro. )
Moxno sameTuTb, uT0 yram A/, B’ me compukacamoTcs
¢ yriamu A, B; B I'NI. 2 Mbl yKe OTMeuaJi, 4TO 3TO KJac-
CHyecKasi CHTyauust Kak AJid clyuyas UMJAMHAPA, TaK ¥ ANd
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caywas Oyrenkn Kaefina. Kpas A’B’ u AB npaBuiabHO
cozaacosans. (B CMBICHE HANpaBjeHHs 0OXOJa) MexXay CO-
60fi. Eciu MH mocMoTpuM cBepxy Ha HX KOHIIH, TO YBHAHM

8 _A B

Puc. 86.

pacnojioxeHue, IOKa3aHHOE CXeMaTHYeCKH Ha puc. 86, 6.
MOXHO 3aMeTHTh, YTO C TOYKHM 3PEHHA C024ACOBAHHOCTU
OHO AaHAJIOTHYHO PpAacCHOJIOXKEHHIO, NpPeJCTaBJAeHHOMY Ha

'
B

Puc. 87.

puc. 86,8, nmpad KOTOPOM COOTBETCTBYIOHIHE TOYKHM Kpaes
HaXOAATCA HanpoTHB Apyr apyra. OAHAKO NoCJe TOro, Kak
MH 1eOpMHPYEM M CKJIEHM Kpas, B pe3yJabTaTe 4ero OHu
CTaHYT KPYyrabiMH, OyleT HMeTb 3Ha4YeHHE JHIIb COIJaco-
BAHHOCTb HJIH HECOIJIACOBAHHOCTb COOTBETCTBYIONIMX Ha-
npapJjeHuil o6xona.
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"~ OGpatuMcsa K puc. 86,a: Mbl ckaeuBaeM kpaft A’C’ ¢
CB, a B’C’—c CA, ocraBass aupy mexay CB u CA
(Bepxnaa wacTb ropanliuka GyTeikH Knefina). YuacrTok
caMmonepeceyenus pacrnonoxen or x a0 C. JlBa panee e
CKJIEEHHHX ydYacTKa [JHHHHX Kpaep (uacTH kpaeB AB’ u
BA’, pacnonoxennse HHXe ¥, a Takxe BHyTPH, OT X M

Y

Boille BOJOTh 20 C’) MOXKHO Tenepp COeAHHHTb, B Pe3yJib-
TaTe 4Yero Mbl NOJYYHM OyMakKHYIO MOAENDb CUMMETPUUHOL
OyThlnxu Kaeiina,

Ecnu Mb He cTaneM ZesaTh 3Tofi moc/iefHefl CKIEHKH,
a OyaeM paccMaTpHBaTh ee OTCYTCTBHE KaK 9acTb HOBOTO
‘paspesa, KOTODHH Mbl TNPOAOJNKHM BAOJb HPOAOILHOHN
ckaanku CC’, TO monyuum ABA YNOMSHYTHIX paHee JHCTA
MéGuyca: opun — 3epKanibHLE 06pas apyroro. CHOBa 3a-
MeTHM, 4YTO COelHHEHHs, CAeJaHHHE IOA OCTPHIM YIJIOM B
BepXHeHl vyacTH 3THX JucToB MéEGuyca (puc. 87), Kak H

309

Puc. 88.



y monydeHHod Boimie GyToiikn Kiefina, MoxHuo (B cayuaa
GYTHIIKH MHCJEHHO) CIIafHTb.

Ha puc. 86 npeacrasieno romeomMopdHoe npeo6pasoBas
HHe ONHCAHHOH MoJenn B GoJjee OOHUYHEI BapHaHT O6y-
TouIkE Kiefina. Ha nocneanem pucyHke myHKTHDHAsl JIHHHSA
IIOKa3hIBAET, IAe CjaedAyeT NpPOBeCTH paspes, YTOObI HOJIY-
guThL ABa aucTa MéGuyca.

IToMus o TOM, Kak cjelyer OpHEHTHpPOBaTb Mepejn
ckneikolt kpaa AB n A’B’, raBaiite nonpoGyeM COELHHHTD
HX MO-APYroMy — corjacHo puc. 86, 8. Hast aToro mepekpy-

Prc. 89.

taM yacth A’C’B na moa-oGopora (puc. 89). Ilpu 3tom,
KaK MB 3HAaeM, COTJIACOBAHHE OPHEHTalNHil He H3MeHHTCA.
Ho ecas Mm Tenmepb, COelAMHHB, KakK u panee, ACB u
A’C’B’, ue 6ynem BoBCe ckjeuBatb kpas AB’ m A’B, a
CTaHeM paccMaTpHUBaTh OOUH 3TOT HECKJAEEHHHIH Y4acToK
KaK paspe3 M pasBepHeM MOJeNb, TO HNOJYYHM B pe3yJibTa-
Te eduncreennbili aucr Mébuyca (CA0XeHHHH NPOXOJBHO
¢ ocTpo#l nonepeyHoi cknankod B AA’— BB’).

OGHapyXdTh 3TOT pa3pe3 Ha OGBIYHOH MOJeJH He Tak-
To mpocto: Ha puc. 90, @ MBl MOXKeM 3aMETHTb, YTO OH HE
pasbusaer 6yThliky KreiftHa nwa nBe ortnesnbHBle uyactd. Ha
puc. 90,6, & u ¢ mokasaHo, KaK pa3BepTHIBAeTcs TaKas
MOJeJb.

C noMompbI0 3TOr0 MeToAa MOXKHO INpOjeJaTh elle ABa
sKcHepuMeHTa. Pa3pessl NpoBoAMJHKCH BAOJL €CTECTBEHHBIX
(oueBMAHBIX) JIMHHH, a MMEHHO BJOJb y¥Xe CYLIECTBYIOUIHX
CKJIaJIOK WNH KpaeB. A uro Gyner, ec/id MBl HPOBeleM pas-
pe3 JauaroHaJibHO (MJIM, TOuYHee, cnHpajbHO)? DBosbmeM
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nepBylo GyMaxHYI MOAeJs (KOTopas mocie paspesaHHs
npespamanack B ABa aucta Mébuyca), Tonbko Ha 3T0T pas
nposejeM paspe3 u3 mnpasoro yraa, AC’B, BHuH3 BOKpYT H
BBepX B TOUKY X BMECTO TOukM C, KaK Mbl JeJajdH paHblle

Puc. 90.

(puc. 91). D10T paspes cienyeT NPOBOAHTH TOJBKO HA Ya-
CTH NOBEPXHOCTH, oOpalleHHoll K naM, A’C’ — CB; B po-
THBHOM CJ/iyyae HE TNDOH30HIAET HHMYEro HHTEPECHOIO (IO«
npoGy#ite, u BN ybeautech B 5ToM). 3aTeM Ha 3amuel CTOs
pone nosepxuoctH, AC — C’B’, MH npoBoauM elie ONHE
paspes, xortopwli uaer U3 C BHH3 BOKDYL H BBepX K X.
Hwmeiite B Buny, uto BCe 3TO NpopesniBaeTcs Ha MOAeJH,
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Yy KOTOPOH 'yKe cAeldaHB 6c¢ HeOOXOAMMHIE CKJIEHBAHUA, H
970, KOTAa Mbl, IPOBOAA BTOPOH H3 HAIINX HOBHIX Paspe3oB
no6upaeMcsl A0 TOUKHM X, pa3pe3bl NepeceKaloTcsl M CKJeHKa
Baonb yyactka xC napymraercsa. OAHAKO, KOr4a Mbl A0XO0«
AHM 10 ¥, NPOBOAs NepBHIl pas3pes, MH HOJKHHL NPOAOJ-
3KHTH ero BBepX BHYTPH 1o Touku B (puc. 91).

Mu caenanu He 4TO HHOe, KaK 06a Pa3jiHUHBEIX paspesas
KaxXAHH H3 HHX 3aMKHYT 4 NOA0OeH NeTie, HO ¢ TOYKH
3peHHs HCTHHHOM OyThiakM KiefiHa oHM NPOXOAAT CKBO3b

Paspesz -8 Enympl

Puc. 91.

Ipyr Apyra, He mepeceKascb, HOO PAaCHOJOKEHH Ha PA3HHIX
40CTAXx AAHHOH MOBEPXHOCTU. Pe3ysnbTaT OKa3blBaeTcs BeCh-
Ma HEOXHAAHHBIM: nNOcJe NpOoBeleHHd HABYX YKAa3aHHHX
paspesoB obpasyercs 00xa 4acTb, y KOTOPOH 0ge CTOPOHbL
H, CJIeJ0BaTebHO, d8a xpas. MoXHO 3aMeTHTb, YTO BCE 3TO
3KBHBAJIEHTHO TOMY, Kak ecyid OB MH paspesanu OyTHUIKY
Knefina onucanHbiM paHee cnoco0OM, NpeBPATHB €€ B JIHCT
MéGuyca, a 3atem paspesand AUCT BAOJb, B De3yJabTaTe
yero ofpasoBajacb Ovl, KaK M CJAENOBaJi0O OXWAaTb, OAHA
netJs.

Qurypa Ha puc. 91 OedopMupoBaHa B HHXKHEH YacTH,
KaK ecau O oHa Obijia clenaHa He M3 . 0OyMard, a H3 pe-

3WHBl, KPOME TOro, nepekpyuyeHHas H CJOXEeHHas MOJOCKa™
cniolleHa Oe3 yuera nepcnekTHBel. Hamu 2 paspesa o6pas;

3yIOT 2 Kpafl NMOJIyYHBHIEHCA B HTOre ONHOH 4aCTH NOBepX-
noctd. Ha pHc. 92 mokasaHo, Kak 3TH Pa3pesHl NPOXOAST
Ha o6HyHOl MoZenn GyThliku Kinelina. MOXKHO 3aMeTHTb, YTO
OJHH H3 HUX TEOPETHYECKH NPOXOAHT CKB03b JHHHIO CaMo-
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nepecedenus; OH HACT BOKPYr TOPJHIIKA BAOJL NPOH3«
BOJBHOH 3aMKHYTOH KPHBOM, 3ajaioIieil OYepTaHHA ABpLI,
Ha oGeux croponax. (TopmbiIKo He CKJAeeHO ¢ KpasiMH
abipe.) Ecnu ynTaTeno xoyetcs ¢ MOMOMLIBIO Tex ke npue-
MOB clenaTh HEIJIOCKYI0 MOJel]b, @ BH/AYTh €€ H3 CTeKJja

Puc. 92.

OH He B COCTOSIHMH (K TOMY X€ Ha CTeKJSHHOH MOJesH
IPAaKTHYECKH HEBO3MOXKHO [enaTh paspes), TO Jyulue
BCEro NOCTPOHTb OYMaxKHYI0O MOAeNb Bpuie TOH, 4TO H30-
Gpaxena Ha puc. 93. dTa MofAenb, XOTA H HAMNOMHHAET

Puc. 93.

Conbile Napuiaky B Oane, 4eM Iaikywo OyTeiKy Kuefina,
TOMOJNIOTHYECKH 3KBHBAJieHTHA TakoH GyThake. OHa uMmeeT
TaKKe H TO NPEHMYIIeCTBO, YTO €e MOXHO paspesarTh.
(Kcrarn, ynoMsiHyTas Napuika TOAATCH JHUIb AN yKe
yNOMHHABHIErOC HAMH 4eJIOBEKAa, KOTOPHE MOMKET HaleTh
NHAXKAK C BLIBEDHYTHM HAH3HAHKY OAHHM pykaBoM.) Uep-
TeX, HeOOXOAMMBIH ANl TOCTPOEHHS TAKOH MOJEJNH, NpUBe-
nen B npunoxenun 1.
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Bropofi H3 OCTaBIIMXCS SKCIIEPHMEHTOB COCTOHT B TOM,
uToGH caesnath cknefixky AC — C’'B’ u A'C’ — CB ¢ uepe-
AywomuMucsa kpasmu. Ha puc. 94 mokasaH COOTBETCTBYIO-
muf BHA CBEPXY, a caM cnocob ycMOTpeTh Ha OOBIYHOH Mo-
Jdesd upes3BBIYAfiHO TPyAHO. YacTb, KOTOPYIO MLl Ha3bIBaJH

A ;'
B
Bl
r
c A
Puc. 94.

TOPJMHILIKOM, He pacnosjoxeHa O0oJiee ULEJIHKOM BHYTPH
IrJaBHOH 4YaCTH: MOJIOBHHA KaxXAOH H3 dacTell HaXOJHTCA
BHYTpH, @ Apyras MOJOBHHA — cHApyXH. B cayuae wuge-
aibHOM, TO eCcTh BooOpaxxaeMoil, Oyreiikk Kneiina 310 B

Puc, 95.

HEKOTOPOM CMBEICJIe He BJHSET Ha cnocob cKJelKH 6HyTpen-
neil u snewned cropon. Ha pmc. 95,a nBe miockoctH, A
H B, u306paxkaimT JBe CTOPOHH], KOTODHIE HYXKHO CKJEHTD.
Ecnu MBI cKienM HX, Kak NoKasano, To A CoeaHHHTCH ¢ A,
a B—c B. U3 puc. 95,6 BuaHO, 9TO IpocTas IepeMeHa
MOJIOXKEHHsT MJIOCKOCTeH He BJaHs€T Ha 3ToT QakrT: A mo-
npexueMy coexunsercs ¢ A, a B ¢ B. Onnako Korga Mel
cnejiacM TaKYyl MOAEJAb H paspexeM ee CHMMETDHYHO 10
KpasM WM CKJaAKaM, KaKk Mo JeJajJH 3TO B cjyyae nep-
BOHl MoOjaeJd, TO BMecCTO JABYX 3epKaJbHHX JjucTOB MEGny-
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€a MH TMOJAyuHM ABa udentuunoix mucra. C apyroft CTOpO-
HBEl, €C/IM MDl NpOBeleM MNHATOHANLHHH, HJIM COHPaJbHBI,
paspes, TO B pesysibTaTe HOJYYHTCS OAHA MOJOCKA C ABY-
Msl CTOPOHAMH, ABYMsS KDasiMH H ABYMSl nepeKkpyyusantisi-
My Ha nos-o6opora, (Ilpuynna 3Toro 6Gymer BhiAcHeHa
nosjHee.)

ITuraTees mpeacTaBuTh paspessl AaHHOM HOBEPXHOCTH
Ha KJACCHYeCKOH monenn OyTeuikH Kiefina GeccMbIC/enHo,
NOCKOJIBKY KJaccHyeckash MOJeJb He JaerT GoJiee MCTHHHOH

D
<D

Puc. 96.

KapTHHH HO068020 Tuna camonepecedenus. bamxaimmi c
TOYKH 3DEHHH TJIaJKOCTH IKBHBaJeHT IOKa3aH Ha puc. 96:
y HEro, KakK u Yy NpouYHX Moneted, ecThb TOJbKO OZHA CTO-
poHa, HO CKJeHKa M caMonepeceyeHHe BHIIOJNHSIOTCS [0-
BOJIbHO NIPOH3BOJILHO. B NiefictBuTeNbHOCTH 3Ta MOnesb yKe
HE NpUHAMJIKHT K PECHeKTabelbHOMY TOMNOJOTHYECKOMY
cOO0IWECTBY M MOXKET OHTb HCIOJAb30BaHA JHIIL AJS TOTO,
9TOGB AOCAJAHTb MaTeMaTHKaM, KOTODHIM He HpaBsTcs Gy-
MajKHElE MOJENH.

JlaBafiTe NepeyHc/iHM Tenepb cAeNaHHHE HAMH MOMICNH
H pe3y/ibTaThl MX paspesanuii. Kak u mpexsae, MH HCIONb-
3yem aaa 3Toro auarpaMmbl. IlomuuTe, uTo pasanunOe
PacmosioxeHHe CKJeeK H YIUIbl, MOJX KOTOPHMH MH paspe3a-
€M HaHIM .MOJejH, He BJAHAIT (32 HCKJMUYEHHEM IoCJenneil
Mozeny) Ha Oythuiky KiefiHa Kak TakoByloo, a BJAHSIOT Ha
cnoco6 ee paspesanus. Huxe npuBeflenn amarpaMMbl H
pPaspesbl AJA KaXXAOH MOJENH,
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1.-1 paspes Broa» AB’ u CC’. [Tonyuarcs ABa 3ep-
KaJbHBIX Jucta Mé6uyca (puc. 97).

p—, e
' 1A
B’ ¢
A 8 A
. Bud no coedu- B
HeHue cogpry e [ -
ﬁl A'

'

Puc. 97.

2. 1 paspes (orcyrcreue ckieiiku AB’ ¢ A’B). Ilonyua-
ercst onuu Jiuctr MéGuyca (puc. 98, a Takxke clesaHHOe
MO3/Hee 3aMeyaHue).

c‘ 1] O
Bud Ha coedu- - A'lA 5
Hewug céepry - \ .
c'\c £
" 14

B A B'lB A’

8 A i

Puc. 98.

3. 2 paspesa Cx’ u xC’. Tlonyyaerca ofHa mHoJjocka c

AByMsl CTOPOHAMH, ABYMS KpasMH H YeTHIPbMs MOJy060DO-
TamMu (puc. 99).

Bui wa coedu- € '
HeHue clepry
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4. Paspe3 npoxoanT uepe3 o6e NOBEPXHOCTH, 06pa3,d
nonuyesuiickoe kanos (puc. 100).

cl
Bud wa coedu« AlA
Henue clepry ¢
c'\c
) »
8 A 8'ls
5 A
Puc. 100.

5. 1 paspes Brosr AB’, o, nockonbky AC cKieeHo ¢
C’B’ npu mpoTHBONONOXKHON opueHTanun Kpaes CB — AC/,
B pesy/bTaTe MOJNYYalOTcd ABa OOUHAKOBO OPHEHTHPOBAHs
HBIX, TO eCcThb HACHTHYHLIX, qucTa Mébuyca (puc. 101).

cl — L.l
‘ A B’
AR , \
Bud nat roedu- B L‘ ol
Hewie clepry A .
B YA AL A'T
A
Pue. 101.

6. 2 paspesa CB’ u xC’. B pesynbTate mnosyyaercs
OfHA NOJIOCKA C ABYMs CTOPOHAMH, ABYMS KpasiMH ¥ AByMs
nonyoboporamu (puc. 102).

c' c'
B A B
A )
) B’ 14
Bad no coedu- MG
Henue chepry Af
B 18 A
¢ ¢ z
Pue, 102,
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[Tocne paspepThiBaHHS H CILIIOMKWBAHHS MOJYYaeTCs
¢urypa, nokasaunas na puc. 103.

X
/

Crnednd

<

/
~ S/

Puc. 103.

6
NPOEKTUBHASA NJIOCKOCThH

B cayuae 6yTteiikn Kiefina Hac nepBoHavasnbHO 3aTPyA-
HAJa 1npo6ieMa caMOIepeceyeHHs COIHYTOTO IHJIHHIPA,
160 3TOrp He MO3BOJSJIO OYEBHAHOE COOTHOHIEHHE YacTell.
B ciyuyae MpOEKTHBHOH IJIOCKOCTH caMoIlepeceyeHHEe HMeeT
COBEpUIEHHO HeH30eXHHIH XapakTep M Kacaercsl kamOoi
U3 ABYX Iap KpaeB; 3TO NPOWCXONHT IOTOMY, 4yTO 00e maphl
KpaeB nepel CKJeHBaHHeM IPHXOAHTCS IepeKPy4YHBaTh Ha
noJ-o6oporta. Cosnanne OyMaxHOH MoAenu (WiH moaoOus
TakoH MoJesH) moTpefyeT OT HAC 3HAYMTEJBHBIX YCHJHI, a
cllesaB TaKyl0 Mojesb, MH He CMOXKEM ee Pa3BepHyTh, KaK
310 GBLJIO B cjaydae KBajgpatHoro Jjdcra MéGuyca. Eann-
CTBEHHOE, YTO HAM OCTaHeTcs,— 5TO TOPIKECTBYIOIle BO-
CKJHKHYTh: «BoT!».

Hannas Mopmesab jAesaercst NOYTH TaK Ke, KaK M KBaf-
paTHbili Juct MéGuyca. Onnako Temepp MHB He TOJIBKO
cknensaeMm AB ¢ A’B’, mpenefperast pasmessiiolluM HX
KpaeM, HO U mocjenHufi (mocie ABYX CKJIaJNOK) CKJeHBaeM
HYXKHBIM 00pasoM cam c cobofi, mpeHeOperas Mellawouei
aTOMy DepBoifl ckJe#ikoi. UToGw chenaTb 3TO, HaM HpHAET-
cs npuberHyTb K TPIOKY, IokasaHHoMy Ha puc. 104; dpar-
MeHT (aJBIINBOrO caMonepeceyeHHd H300paxeH Ha HeM
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cnpasa. Tononora, BHAHMO, CUATAIOT 3aKOHHOCTb STOf ‘MO~
HenH CIOPHO: TOYKA X, B KOTOPOH caMollepeceyeHHe nepes
cexaeT cebs, HECKONBKO COMHHTE/NbHA M MOXET 3aCTa-
BHTb KOrO-TO YIAMBJIEHHO MNOAHATH OpoBH. Ecnm B mnpoek-
THBHOH ILJIOCKOCTH TIpOfeNaTh AHpY (Haxe ecldH TakKas
Ablpa CBOAHTCA K €MHHCTBEHHOH HCKJIIOUEHHOH TOuKe), TO
3Ty IJIOCKOCTb MOXKHO aedopmupoBaTe B JjucT MéOuyca
TOYHO TaK XKe, KaK cpepy ¢ AHPOH yaaercss aedopMHPOBATH

Puc. 104.

B IJIOCKHHA Kycok. Drta gedopMmanus, OLHAKO, He OGHYHAS
AHaMeTpaJbHble JIHHHH, COCTABJSAIOIHE BCKO NOBEPXHOCTb,
NPOXOAAT IPH 3TOM CKBO3b APYr Apyra. Ecam ampa che-
nana (Ho nedopManms eme He HayaTa), To NoJydaercs
NOBEPXHOCTb, H3BECTHAsA NOJ Ha3BaHHEM KpPOCC-Kan.

B HeKOTOPOM CMBIC/IE KpOCC-K3N MOXKHO CAeNaTh, IPO-
CTO OTpe3aB YrOJOXK § y MoJesnH, H300paxKeHHOH Ha
puc. 104. Onnako ayywle npeacraButb ce6e (HIH mOCTpO-
HTb, XOTb 3TO K BecbMa Heserko) juct Mébuyca, kpaii Ko-
TOPOTO CHe/NaH H3 JOCTATOYHO TOJICTOH NPOBOJIOKH, 3 caMy
TNOBEPXHOCTL OGPA3YIOT IYTHKH H3 OYeHb SJMACTHUHOH pe-
3MHB (CKaxkeM, paspesaHHble anTekapckue pesunkn). Ha
puc. 105 mokasaHa Takas MOAeJ]b, Ile KOHIB pPEe3HHOBHIX
KIYTHKOB 0003HAYeHLl OJHHAKOBHIMH mudpaMmu. Byrem Te-
nepp pa3BepTHIBATH NPOBOJIOKY, KaK IIOKa3aHO Ha puc. 106
HpH 3TOM XKTYTHKH paCTAHYTCA M, KaK BHAHO H3 puc. 107,
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no Mepe NpHGJHKeHHS (HOPMEI NPOBOJOKH K OKDYKHOCTH
HayHYT IepecekaTh NPOBOJIOKY W Apyr Apyra. Ecaum MH
npeacrasum cebe, UTO INPOBOJOKa YyxKe MNpHHAAA (opMYy

Puc. 105,

OKDYKHOCTH, TO KaXKAblfl H3 KIyTHKOB OyJeT pacnojaraTeb-
cs no anamerpy. CiefoBartesbHO, AJHHA KaX/J0r0O XKIyTHKa
6yner ONHHAKOBA, M €CJH MEl IpeACTaBHM cele, 4TO OHH Ha

Puc. 106,

caMoM JeJjie HenpephBHO 3allOJHSIOT KPYT, a KOHIL HX CO-
efnHeHb 0e3 NepeceyeHHus ¢ OCTAJbHBIMH KIYTHKAMH, Kak
6Ll1H Obl OHH COENHHEHH!, ecid 6bl 00pa3oBajH HCXOLHYIO
HOBEPXHOCTb, TO MH MOJYYHM De3HHOBHIH AHCK C IIPOBO-
JouynbM KpaeM (pHc. 108,a). ¥ uero He OyzeT IBIPH, CO-
OTBeTCTBYIOIIEeH HCXOAHOH nerse, HO OYyAeT, KaK M Ipexie,
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ONMH Kpafi W OxHa cTopona. Ilochennee 0GCTOSTENBCTRO
€BA3AHO C TeM, YTO €CJH MBl NPOCJEJHM OPHEHTALHIO HOBO+
ro kpas, To o6HapyXHM, Y4TO YHCJIA WAYT B TAKOM nopsij-

s 3 3
3 pm———— —, 2

AR < A
A NG ot );
\_’Q‘L/

Puc. 107.

Ke, NPH KOTOPOM IHpPOTHBOMOJOXKHBIE AyTH IOJy4aloTCs
OAHA W3 JpYroi moJayo60pOTOM, OTKyAa CJAEAyeT, YTO ABE
CTOPOHbL NOBEPXHOCTU c8:a3aHbL mexncly cobol. [edopmupy-

Puc. 108.

eM Tenepb Kpyr B kBaigpat (puc. 108, 6), uncjia Ha rpaHn-
Ile KBaZpata NOKaXyT HaM, 4TO COEJHHEHHE €ro KPaeB ocy-
INECTBJIEHO COrJIacHO NPaBHUIaM CKJAeHKH IPOEKTHBHOM
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niaockocTd. Bee, uTo MaM ocranock Tenepb, — 3TO, NOJO6HO
samjiaTe K aBTOMOOWJbHOH IMHe, NpHAEJATE TAaKOH KBaj-
paT x chepe ¢ AHPOH — TaKk MH IOJYYHM HECKOJBKO M-
¢OpMHPOBAHHYIO MPOEKTHBHYIO HJIOCKOCTH (Ha caMOM nene
9T0 cdepa C OLHHM KPOCC-KIIOM),

3unaveHne Bcero NPOH3BEAEHHOIO KaXKeTcH HLOBOJIBHO TY-
MAaHHBIM, OJHAKO HHKEe IPHBEIECH IPHMEpP HCIOJb30BAHHA
MozeJsell — ¢ HX HOMOINBI0 MBI 6yneM KaK aHaJH3HPOBaTh
(opMB NOBEPXHOCTH, TAK M YCTaHABJIHBATb CaMO HX cylie-
CTBOBAaHME.

Cummerpus

C HacTosiero MOMeHTa B ONpHMEHEHHH K aucty ME&Guy-
ca Mbl BMECTO CJOB «I0J-000poTas paiH KpaTKOcTd OyaeM
rOBOPHThL MPOCTO «0GOPOT»; 3TO 03HayaeT, YTO MOJOCKY Ie-
PEKpYTHJIH 00uH pas.

IIpn nocTpoeHHH MoOJeNeHf Ha HEKOTOpHeE BONPOCH
TPYAHO OTBETHTb, OCTABAasfCh B PaMKaX TEOPETHKO-MHOXKe-
cTBenHO# Tomosiornun. OHH He MOTYT TaM Jaxe BO3HHK«
uyTb. Hanpumep, nodemy, paspesas JucT Mébuyca, KoTopo-
My oTBeuaer | 060pOT, BAO/L CPeAHEH JHHHHA, MLl NONYIHM
neTni, MJis KoropoHl umncio obopoToB OyneT yxe pas-
Ho 4? TouHO TaK ke Kaxercd o MeHblllefi Mepe CTPAHHBIM,
9TO WUMJHHAD H TOP CHMMETPHYHBL, B TO BpeMs KakK JHCT
MéGuyca necuMMeTpHuYeH, H60 OH MOXKeT OHTbL Kak NpaBo-,
TaK W JIEBOBHHTOBBIM, LIMJIMHADH B TOPH MOryT ObITh H
HECUMMETPHYHBIMH, HO CYIIECTBEHHO, YTO HPH KEeJaHHH HX
MOXCHO ClleJiaTh CHMMETPHYHBIMH, B To BpeMs Kak AJs JHC-
Ta Mébuyca (unu no xpaiiHeli Mepe NJIs ero MOJEeJNH) 3TO-
ro nobutscst Heab3s. Byrwary Kiefina M Morau paspe-
3arb Tak, 4yTOGBl MOJyuwJcs OAWH JucT MéGuyca, nmpauem
OH Mor OBITH 110 KeJaHHI0 KakK NpaBo-, TaK H JIEBOBHHTO-
BEHIM B 3aBHCHMOCTH OT TOIO, KakKyl0 CTOPOHY TOpJHIIKA
HJIH MecTa caMomepeceuyeHHs MH paspes3and. A kak olcro-
HT J1eJ10 C NPOEKTHBHOH MJIOCKOCTHIO?

Maprun Tapanep npuciajd aBTOpy 3TOH KHHTH HeGOJb-
Iy OyMaxHYIO MoJeJb, OOBACHHB, YTO 3TO NPOEKTHBHAHA
nJa0cKocTb. OHA BBHITJISIAUT IPOCTOM, JIETKO OCYUECTBHMOH H
CTOJIb K€ HEBHHHOH, KakK rpubok. dra Monesb H3o6paxeHa
Ha puc. 109; ee, Kak u Bce nocaenymouine MOAENH, YHTATE b
JLOJIKEH TOoCcTapaTbCsl NOCTPOHTL CaM.

B 6ymaxuoM kBaipare (puc. 109, @) caenanw nBa pas-
pesa xx’'—ee’ u yy'. Ha puc. 109,6 npaBas mnosoBuua,
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BA’, orornyra BieBO BROJb NYHKTHDHON JWHHH; B Haxo-
nutcst Ha A, a A’ —mon B’. dto yaanoch cnenats, BCYHYB
wens yy' B xx’. Ha puc. 109, 8 nuxuee nosotunme B’ 3a-
THYTO BBepX Ha B, a wa puc. 109, 2 nosotHuie A’ saruyro
BBepx 3a A. Teneph seBble M BepXHHe Kpas MNOJOTHHL A

A 8

A

Puc. 109.

u A’ ckienBalTCd Mexjay co0OH; aHAJOTHYHAS omepauns
npojeiniBaercss ¢ B u B’, a Kpasfl BePTHKAJBHOTO yYacTKa
paspe3a ee’ cHOBa cOelWHSIIOTCA. MH cuYHTaeM, 4TO He-
CKJIeeHHHE Kpast xx’ W yy’ mepecekaioT HepaspesaHHble yya-
CTKH 2 H 2 H Ha caMoM feJie MOrJH 6bl GHTb YacTHUHO
coellMHEHbl MeXAy co0o#, KaK mnoka3aHo Ha puc. 104.
Hsyyenne nosnyyeHHOH ¢UrypH NOKa3bIBaeT, U4TO Ka K-
Able 1Ba NPOTHBONOJIOXKHBIX Kpas KBajapaTa, H306paKeHHOs
ro ua puc. 109, a, ckjeeHH Mexay coGofi C NEepPEeKPYYHBa-
HueM, a paspe3 ee’ ycTpaHed. Taxkum o6pasoM, ecid
Mbl, KaK B Ciay4yae mopedu OyTeuiku KiefiHa, ycaoBHMCS
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SaKpBIBaTE IJla3a Ha caMollepecedeHNe NOBEPXHOCTH, TO
GyleM MMETb MOJENb NPOEKTHBHOH HJIOCKOCTH. Bee, mo-Bu-
AHMOMY, XOpOILO, BOT TOJBKO Kpail BA’ HaxoAWTCS Hamo«

A 8
€ |

e 1 A

ﬁ’
Puc. 110.

JIOBUHY CHI€pENM, a HaNoJIOBHHY C3aiH Kpas AB’, Jlomy-
CTHMO Jiu 9710? JlaBajiTe NpoxeaeM 3KCHePHMEHT.

CkJienM TOJLKO BepxXHHil W HEXHHE Kpas, AB u A’B’,
Hast Gosbmie#t ACHOCTH BOCHOJIb3yeMcS OYEHb Y3KHM nps-
MOYTOJIbHHKOM, HOJIOXKEHHBIM HaOOK, Y KOTOPOrO paspesHl

,> ........ _} @

lepeceyerg

Puc, 111,

M CTODOHBI 0003HAYeHH TeMH ke GYKBaMH, 4TO M y KBaj-
para (puc. 110). CknenB AB ¢ A’B’, My BIpaBe 0XHAAT,
4TO MOJYYHJH JHUCT MéGuyca, onHako, pasBepHYB ero, MH
00HapYXXKHM HeYTO HeoObliHOe (M, KOHEYHO, MOMHHM, YTO
Kpast ee’ ckienBalTcAa Mexay coGofi). [locmoTpuTe Ha

flocne paciraeubanug

Puc, 112.

puac. 111, OHTL MOMXKeET, 3T0O 3aMACKMPOBAHHHIA JuCT Mé-
Guyca, NOBEPXHOCTb, TOMEOMOP(HAA TAKOMY JIHCTY?
Paspexem namy durypy Baons nentpanbuoli ocu aa’
(ynanuessblii 5KBUBaAEHT aa’ puc. 109,2); HpH 3ToM ¥ Hac
JojaxHa Obila OB NOJYYHTHCA OAHA NETNsA, HMEKWas
2 cTopoHbl, 2 kpas u 4 o6opora. BMecTo 3TOrO MH noayua-
€M MoAesb, H300paKeHHYIO Ha puc. 112, Orranys wacrtu
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Puc, 114,
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37Ol (UTYpH B CTOPOHH (OCBOOOKIAf Y4aCTOK caMmornepe-
ceuyeHHus1), Mbl OGHApY:KHM Juilb 2 00epoTa. 34eck YTO-TO
He TaK. A

IloBTOpMM 3KcnepuMenrt, TOMABKO Ha 3TOT pa3 OydeM
CoefluHsTL IPYyryio napy xpaes, AB’ w BA’, ucnosb3oBaB
y3KHH NpsSIMOYIOJIEHHK, Y KOTOpPOro Ha cell pa3 O6okKoBas
CTOpOHA MHOro MeHblle ocHoBaHus (puc. 113). CkieuB pas-
pe3 ee’ u paspesaB (HTrypy BAOJb aa’, MBl NOJYYHM [eT-
mo 6e3 mepekpyunBaHuH BooOule, TO ecTb UMJAHHApP. Uro
ke npousoumio? IlycTe Mb ocBoGozmuimnch OT camonepece-
4eHHst, IpoBeAs yepe3 Hero paspes, HO MOYEMY Ke HCUE3JO
nepekpyuuBaHye?

AN |

&

o st W W

Puc. 115. ' ’

JaBafiTe Bepuemcsa K KBajapaTHoil Mofenn [apauepa,
uso6paxennofi Ha puc. 114. Koraa Mel mpocyHem mienb
yy B xx' (puc. 114, a), To He cTaneM NPOBOAHTH CKJAaLOK
Ha Gymare. 3aTem noauumeM A’ BBepx 3a A, a B’ — BBepx
neped B . (e coemnnss ee’) u, mocMOTpeB cBepxXy (pHC.
1114, 6), ysuanM aBoiinoi konyc. Ha puc. 114, 8 Mul oTpesa-
aiu yronku AA’ u BB’, nonyyuB npu 3ToM KOHYyC C TJIadKHM
Kpaem. Takas ¢urypa romeomopbua ¢urype, n3o6paken-
Hoft ma puc. 109,2. PaseepHyB ee CHOBa, NHOJyyHM KPyr
|(puc. 114,2). D10 nmoacKasbIBaeT HaM H3MEHEHHE, KOTOPOe
MOXHO cJielaTb B HCXOJHOH KBajapaTHoH Mopeau (Ha
puc. 115 NyHKTHPHHIE JIMHHH NOKA3BIBAIOT Kpas HCXOAHOrO
kBaapara). CJOXHB ee, KaK H paHblie, Mbl MOJYYHM HO-
BOe DACIOJIOXKEHHE KDaeB, NOCKOJbKY Tenepb yxe He Oy-
JleT Kpasi, KOTOPHi OHJ O pacnosiokeH HANOJOBHHY cries
penH, a HamoOJIOBHHY MO3aAu Apyroro kpas. Korna msl mpo-
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Jie1aeM TOT Ke ONBIT, YTO H paHee, COEAHHHUB TOJBKO OLHY
napy NpOTHBONOJOMKHEIX KPaeB, TO MONYYHM HECKOJbKO OT-
JAHYHBIA pesyabTaT. Ham npuaercs Bocmosnb3oBaThes ANs
3TOTO KBAaJAPATHHIMH MOJAENSMH, MOCKOJBbKY YAJHHEHHEE
BADHAHTH He NpPHBEAYT HH K UYeMy XOpOLIEMY B Ciyuyae
HOBBIX, JIHAaTOHAJBHHX, pa3pe3oB. Ha cell pas B oGoux ciy-
4afgx y Hac NOJyYyHTCH HeTast ¢ JABYyMs 060pDOTAMH H HHU-
KaKHX IHJIHHADOB.

B cnygae xBappaTHHIX Mopaesefi JOBOJNBHO TPYAHO HPO-
CJleNTh 3a TeM, YTO Mbl AeJaeM, HO, B3SIB B PyKH KapaH-
Jamwl H BOAA HM IO. MOJEJH, BCE KE€ MOXKHO IIOJACYHTATH
uncyo 06opotoB. IlockonbKy Temeph MH He NPOBOAMM pas-

a4

Puc. 116,

pesa BAOJb JHHHH caMoONepeceueHHs!, He YAMBHTENLHO, YTO
y Hac He NOJyuYaeTCs IMJIMHAPA, KAK DaHBLIE; HO IOYEMY
XK€ MBI IPHXOAHM K ABYM o00opOTaM BMecTo ueThipex? Jla-
BafTe CHOBA NOJKCHEPHUMEHTHPYEM.

B cnyuae, npeicTaBieHHOM Ha puc. 114,8, MM YHHYTO-
XKHJIHM DA3JHYAS MEXAY NapaMH CKJIEEHHBIX KPaeB, OTpE3as
YTOJIKH H CHeJNaB TeM CaMbIM Kpafd MJaBHO HEPEXOMSIIHMH
OlMH B APYrofi. ¥ HieasbHOH NPOEKTHBHOH NJIOCKOCTH HeET
YTJIOB, KaK HEeT HX H Y Kpocc-k3na (y Kpocc-Kama, NoJayyeH-
HOTO BhIIE pasBepTelBanHeM Jaucta MéEGuyca, He OBLIO
YIJIOB, XOTH, ecaH Obl OHH # OBLIM, COOTBETCTBYIOMIAsd MO-
BEPXHOCTbL Bce paBHO Oblia O kpocc-ksmom). HMpeasbebie
BapHaHTBl BCEX 3TUX ¢uryp (Zaxe, Kak 3TO HH CTPaHHO,
U Jucra Mé6uyca) noJHOCTBIO cuMMeTpHYHH. JlaBaiiTe
BO3bMEM KOHYC ¢ TJIafKHM KpaeM, Kak Ha puc. 114,8, u
CleNaéM ero NJIOCKHM, A00aBHB elle Gymard. Mul paspe-
®eM 00a cjost BAOJb NYHKTHDHOR Jjwuuum (puc. 116, a),
pasBepHeM KoHyc H Jo0aBuM  V-o6pasHble KJHHbA
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{puc. 116,6). Eciu onn G6yayT KOCTATOYHO IHPOKH, KOHYC,
DCTaBafAch TONOJOTHYECKH HEH3MEHHBIM, NPEBPATHTCI B
Anck. Mpl TNoAyyuM IBa CJOS C CaMONepeceueHHEM, Wiy-
UM OT LeHTpa K Kpaio (puc. 117) . DTy Modean Jerue
clenaTb, €CM Mbl HauHeM C ABYX JHCKOB, paspezxkeM pa-

a at
4
CrneiKa

Puc. 117,

AHANBHO KaX/HH H3 HHX, a 3aTeM ckJenM. YToGwl mpespa-
THTb Takyl0 MOJeJb B NPOEKTHBHYIO HJOCKOCTb, KPYIJHIMH
Kpail BePXHEro JHCTa CJeIyeT NPHKJIEHTH K TAKOMY Ke
Kpawo HHXKHero sucta. Ecium temeps Mbl paspexem nauy

Kpoee-| xam

Puc, 118,

¢urypy BaOMb npsaMoil aa’, cpasy xe sa uentpoM C (Ko
HEell caMOIepeceyeHns), TO NOAYYHM ABE YaCTH, NMOKA3aH-
Hele Ha puc. 118, ¢ yxe coenHHERHBIMH BHEMIHHMH KpasiMH
'(Ha pHCYHKe OHH HAKJOHEHH 1A% GOJbImed HATJSIIHOCTA) .
Huxusisl monosuRa mpencraBaseT coGoli  Kpocc-Kam, a

! Jl1060NHITHO OTMETHTH, YTO HMEHHO C H3YUEHHs TAKOTO POAA CaMo-
NepeCceKaOIINXCA IOBEPXHOCTeH (TAK HA3HBAEMHIE PUMAHOB. NMOBEPXHO-
€Til, ABASIOLIHECS eCTCCTBEHHBIMHE 06J1aCTAMH ONPEAe/eHHs DYHKIHE KOM-
TNIERCHOrO NIEPEMEHAOr0) Hayasach TONOMOCHYECKAs HayKa. O pHMauos
BHX noBepxHocTsiX cM. Cnpurrep Jx. Bselenue B Teopuio pHMaHOBHIX
nosepxuocreit, = M,: WJI, 1960, = [Jpum. ped,
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BEPXHAS TOMOJIOTHYECKH dKBHBaJeHTHa AHCKY., Ho mm yixe
YKasbiBa/, 4TO eCJH KPOCC-K3N BCTABHTb B AbIPY COepH,
TO NMOJAYYHTCS! NPOEKTHBHAS [JIOCKOCTh; a Haml AHCK TOMO-
JIOTHIECKH IKBHBAJICHTEH cepe ¢ ABIPOH, HMEHHO MO3TOMY
Halla QHTypa N0 NpoBeleHHN pa3pesa aa’ WpeACTaBJsIA
co00#i HPOEKTHBHYIO MJIOCKOCTD,

Pasnuma cocrour B TOM, 4TO HpexHHil KpOccC-K3n
(puc. 107 u 108) 6ua miockum, OAHOCJIOHHHM, H €ro caMo-
nepecedeHHe GbLIO COCPENOTOYEHO B LEHTPe (MH B peficT-
BHTEJBHOCTH He MOMJIM OBl HOCTPOHTH TAKyl0 Mojess), Ta
MOAeNb Oblia CUMMETPHYHOH OTHOCHTENLHO TOYKH; HO TOT

A 4

p \

T v YO PV

B A
Puc. 119,

(akT, 4TO HOBas Mojelb He o6Janael Takoi CHMMeTpHei],
HE JeJlaeT ee XyxKe MoAeJH OyThiikm Knefina — ocHoBHas
Hama 3a00Ta 3ak/JII0YaeTcd B TOM, 4TOGH HaUAy4$lIUM 06-
pasom ycTpouTh camonepeceuenue. Kax monennm 6yTHIKH
Kuefina, Tak u nauia HoBast MOmess CHMMETPHUHH OTHOCH-
TEJNIbHO HEKOTOPOH HapHCOBAHHON HA HUX JHHHUH HJH, eCJH
pedb HJAET O TPeXMEPHOM HNPOCTPAHCTBE, OTHOCHTEJIBHO He-
KOTOPO# IJIOCKOCTH; OAHAKO JHCT MéE6myca ne o6sanaer
nonoGHo# cuMmerpueit. Jlapafite o6paTumcss K Momensu,
rle caMonepeceueHdss He TOJBKO HNPEACTABJEHE HENOCTAx
TOYHO aKKypaTHO, HO Jlaxke OTCYTCTBYIOT BOOGIle.

Ha puc. 64 MLl mokasain oyeHb HENOJHHE MOJENH Gy-
ThIKH KieAHa ¥ NPOEKTHBHON IJOCKOCTH, caeqaHHbE W3
OyMasHHX KPECTOB: HENOJHbE, NOCKONLKY B HACTOSIIHX
MojessX 8ce Kpas OOEHX 0ap AOJKHH OHTb CKJEEHH.
AHaJOTHYHO MH MOXKEM CKJCHTb KBaipaTHEIA JHcT M@«
Ouyca, mpopesaB miesH B CTOPOHAX KBajgpaTa (pHC. 119),
Ero Jerko Gyner nepekpyTHTb OTHOCHTENBHO Y3eHBKOI
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HepaspesaHHOH yactTu P; oaHako paspesnl caMu 06pasyioT
4acTb Kpas MOJIOCKH, IO3TOMY OHa He OYAeT HH IPABHJIb-
HoH, HH KBajpaTHoi. CpoiHu JiH MM pa3pe3 e¢’ B Momenu
Tapanepa? EznBa sm, HOCKOJABKY OH B HTOTE CKJEHBaeTcH
BHOBB, a paspessl Ha puc. 119 ocramoTes u mocsie Toro, Kak
AB coepunsiercss ¢ A’B’. Hecmorpsa na atoT 3ddexr, noso-
CKa Ha puc. 119, mocne TOro Kak MH paspexeM ee BIOJb'
aa’, nact NeTJIo ¢ YeTHIPEMsSI 060pOTaMH.

Tenepr MBl chesnaem OceBHe pa3pesbl B KpecToo0pas-
HOA MOJEJH, O KOTODOH roBOpHJAM B IJ. 4 (puc. 64), BHOBS .
npeACTaBJeHHOH 3/leCb, HO B CIIIOMIEHHOM BHIe, AAGHI Jiers

. Ydonume
////% & JAUIMPpUTOBatHEIE

 adnacmu
X
5 / %/// 2

. Puc. 121,
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ye OBLJIO CJAeANTL 3a MNepeKpyYMBAHUSAMH, KOTODHe Ha
puc. 120 npespatuinck B ckaagku. O6e 3TH MOAEIH H30-
OpaxalT NPOEKTHBHYIO HJIOCKOCTb, TOJIbKO Ha puc. 120, a-
MOjieJib CHMMETPHYHAa B TOM CMBICJIE, YTO OJHA Hapa KOH-
HOB CKJI€EHA ¢ NePEKPYYHBAHHEM BJIEBO, a Apyras — ¢ Ie-
pekpyunBaunem BrnpaBo. Ha puc. 120,6 obe mapsl KoHuoB
HepeKpyyeHH B OAHY H Ty XKe cTOpoHy: Bjeso. Ilocse Toro
KaK MH pa3pexeM HepBYId MOAeJb BAOJb HNYHKTHPHOH
JHHHH, T0JyYaTcsl ABe CHEIJIEHHBIEe ADYT ¢ APYroM OeTJH.
Oxna m3 wux OyneT MMeTb ABa JIEBOBHHTOBHIX 060poTa, a
Apyrast — 1Ba npaBoBHHTOBHIX. OGpaTHTe BHHMaHHWe: ABa,
a He YeTHIpe.

Koraga mbl mpomsBeneM oceBOH. pa3pe3 BTOPOH MOAENH
(puc. 120, 6), monyyatcs 1Be HeCHENJEHHbIE NETJH: OAHA
C 4YeThlppMs 000pOTamMH, a Apyrasi — BOBce 0€3 HHX, TO
ects muauuap (pue. 120,8). IdT1a cepust KCHEPHMEHTOB
HanmoOMHHAeT npeBpauieHHss ¢ Mmoaesaso I'apaumepa, cBs3aH-
Hble ¢ ee cumMeTpuelt. EciH Mul BosbMem HCXOLHBII KBaj-
pat mozfenn Iapanepa m yaainmMm gacTh GyMarH, Tak 4ToOH
nosyyuwics JAedpopMHpoBaHHBIH Kpect (puc. 121), To
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cTaHeT fCHO, YTO JBe NMapH KpaeB COeJHHAIOTCS HO-PA3HOMY:
¢ mepekpyynBanieM BIpaBo u BiaeBo. (IIpexxae wem BHIpe-
3aTh KpeCcT M3 KBaZpara, PanHoHaJbHO NPOBECTH COOTBET-
CTBYIOLIHE CKJNaAKH.) DuITh MOXKeT, yHTaTenb 3aX0ueT (npo-
YHTaB 3Ty INaBy) HPOBeCTH 3KCOEPHMEHT, CKJIEHBAas CMEK-
HBle, a He HNDOTHBOMOROMXKHbIE KOHHE KpecTooGpasHEIX
Mojenel W no-pasHOMy HX IlepeKpyduBas M HpOBOAA pas-
pesbl. B HEKOTOPHIX caydasaX pe3yAbTaTHl OKaXYTCs BechbMa
NpHYYAJHBHIME. MH RPenoOCTaBJAfeM YHTATEND CAMOCTOS-
TEeJNbHO pa300paThes B HUX.

Floka Mb ellle He OOBACHHJIH, IOYEMY HEKOTOpHIE H3
3THX MojeJsefi mocJe paspe3aHds AalOT ABa 000poTa, TOrAa

Mecina Loedurenns

Lrnearna

Puc, 122,

Kak jucr Mé6uyca naer ux ueThpe. Beap mepex paspesa-
HHEM Yy HHX y BCeX OAHMHAKOBOe YHCJO OOOPOTOB: ONHH,,
JHasaiite caenaem cmmomesnuii aucr Mé6uyca (puc, 122),
Y Hero ecTh OAHO caMonepeceyeHue Kpas B Touke C, OT KO-
TOPOro Hesb3s H306aBHTLCA HH € NOMOIIBIO AedopManuy, HH
Jaxe ¢ MOMOIUBIO paspe3aHus ¢ NOCJAELYIOMHM CKJICHBaHH-
eM, JomyckaeMblM npH romeoMopgusMme. (Kak yxe rosopu-
J0cb, IpH romeoMopdHOM IpeoOGpa3oBAHHM paspeliaeTcd
BpeMeHHO HOpPOBOAHTH paspe3bl IPH YCJIOBHH, UTO B HTOre
MH BHOBb HOTO4E4HO COEJHHHM TO, YTO GBLIO COEAHHEHO
panee.) Tarkum oGpasoM, mpapoBHHTOBOH JuCT MéEGuyca
MOXHO pa3pe3aTb H CKJEHTh H3 Hero JIEBOBUHTOBOH JIHCT
(uncno 06OpOTOB MOXKeT OHThb H GoJbllie OAHOrO; He0GX0<
JUMO JAHIlb, 94TOOB OHO OBLIO HEYETHHIM).

PaspesaB BAonp ocu ¢urypy, H3006paxeHHYIO Ha
puc, 122, a u cnerka pasaBHHYB ee (pHC, 122, 6), MH 3aMes
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THM, 4TO HCXOJHO® NepeKpyYyHBAHHE NOABAAETCA B ABYX
MecTax, A u B, Hajensis HOBYIO METJIO AByMS o6oporamu;
KpoMe TOro, BO3HMKaeT caMmolepeceueHHe >5TOH INeTiH B
Touke C’, cOOTBeTCTBYIOWEH mnepeceuenuio C. Paccmorpam
3TOT HOBLI yyacTok camomepeceyenus C’. Ha puc. 123 on
NOKasaH B yBeAHYEHHOM BHME ¢ KPasMH X U 4. BuITaHeM
€ro B HaNpaBJeHHH, YKA3aHHOM CTpEJKAaMH, Ra6s OOHApY<
KHUTh, YTO MHl NOJNYYHJH elle ABa 06OPOTA, KOTOPHIE BMe<
CTE C NIEPBHMK JBYMsI COCTaBJSAIOT yeTlpe oGopora. Co3fa«
€TCsi BIEYAT/EHHE, YTO OAMH HCXOAHHI 060pPOT, OTBEUai<
WuH aucTy MEGuyca, He GBI COBCeM YK OAMHOK: Hapsay,
C HHM CyLIeCTBOBaJ elle OAHH OGOPOT, JIHILIb. 3aMaCKHDPO«
BAHHBIH TeM OOGCTOATENbCTBOM, YTO Kpasi CaMOMepeceKa-
JICh (KOrla MH NO-HOBOMY CBR3BIBAJH JBa Kpas MCXOAHOM
HENEepeKkpyyeHHoil # HeckneeHHOH nonmocku). Ilo-BugumMomy,
3TOT CKPHTHIA 00OPOT He 3aBHCHT OT (H3HYECKOTO aKTa
HepekpyYHBaHusd.

Ecan Mb BO3bMeM HeCKOJbKO GyMasKHBIX IOJIOCOK, Mes
PEKPYTHM MX pa3/IMyHOE YHCJO DPa3, a 3aTeM CKJIeHM H,
paspesaB BAOJIb OCH, NOJACYHTaeM KOJHYECTBo 060POTOB, TA
NOJTYYHM CJIEYIONIYIO TaBbuuiy. o7

Ilepen paspesannem Iocne paspesanus

20
20 a1 R

QOO UL N —
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-

Ob6parute snumanue: ecim 4ncno o60poTos nepex pas<
pesanHeM HeuerHo W GoJibllie eNWHHIH, TO.y MeTsH, oGpa«<
3yloUleHiCst B pesysibTaTe paspesanusi, NPOSBJIAETCA y3ea
TeM Gosiee CAOXKHBHL, yeM GOJbHIE YHETO oboporos. 3Haye-
HHe 3TOr0 (PaKTa O6bSICHEHO HHKe.

Bo Bcex cayvasx, yBenvuuBas HeueTHOE YHCIO 060po~
TOB Ha €AHHHUY, MBl He YBeJHUHM YHCJIO OGOPOTOB HOCTIE
paspesanns (mociejHee DaBHO CyMMe 060DOTOB B ABYX '
IIeTJisIX, KOTOpbie BCerIa o6pasyrTes, KOrAa MH paspesaeM
NeTII0 € YeTHBIM YHC/IOM 060poTOB). MOXHO HameaTsCs,
4TO 3TO HTOrOBOE HHEJIO PABHO YABOCHHOMY YHENY 0G6OPOTOR
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Hepa3pe3aHHOH NeT/IH, KOrja HoclNelHss mepekpydyeHa der-
HOe YMCJO pas, uGO Ipu pa3pe3aHHH TAKOH neTn obpa-
3yl0TCsl ABe HOBble METJH, HAeHTHYHble HcxoaHOH. OueBua-
HO, AOCaBJIeHHE eLHHHIILI K HEeyeTHOMY YHCJIY KOMMEHCH-
pyercsi TeM OGCTOATENLCTBOM, 4WTO MBI MeHA€M CBS3HOCTb
Kpasi, BO3Bpalascb K TOMY, YTO OblJIO ¥ HellepeKpYyYeHHOH
ucxonHoi mosocku. Ilostomy, yBelnunBas HeueTHOE YHCJIO
A0 Gupxaiiiero 4$eTHOro, Mbl He [oJiyyaeM AOHOJHHUTENb-
HHIX o6potoB, Ecin xe Mbl yBeqHMyHBaeM UeTHOE YHCJIO O

/N o )

P>
Y 4
‘ Puc. 123.

GauKaHIer0 HEYyeTHOTO, TO IPH 3TOM HOSABAAETCA 4YeThHpe
HOBBIX 0060poOTa, Kak 370 OLLIO B HayaJe, KOrja Mbl paspe-
3aid NeTJ ¢ oAHHM OGOPOTOM; TOJLKO Telepb AJis TOro,
4yro6Hl mepefiTH OT OAHOTO HEUETHOIo YHCJAa K CleyoIEeMy
HEYeTHOMY YHCJY, MHB HOJXKHBH H0GaBJsATH ABa 0OOpOTa.
IToxoxe Ha TO, 4To B cJydYae HeYeTHLIX YHCEJ YBeJHYeHHe
yucjia oGOpOTOB HoJyvaercss 3a cUeT ACHCTBHTEJILHOrO M0-
6aBJieHHs HOBHIX NMepeKpyYHBaHHH (yABOGHHBIX C IOMOILLIO
paspe3aHusl), HO NpPH HEH3MEHHOM A00aBJIEHHH JIMHIHHX
JIBYX 00OpOTOB K HCXOAHOH HeTje. Bce 3TO BHINJISAAWT 3a-
fiyTauHHM, HO JjoruyusiM. HaM ocrasnocs Tonbko 00bsc-
HHTh, HOYEMy B caydae Mojesn 'apaHepa HOJyuanoch ABa
HOBLIX 0060pOTa BMECTO YeThIpex.

BosepatuMcst Kk y3naMm. Ilogcuer o6opoTOB B caydae
Tpex M O0OJBIIEr0 HEYETHOro uHcsaa OOOPOTOB 3aTpyAHH-
TeJieH; OGJEriYnTb €ro IMOMOTYT CJAEAYIOUIHe O6CTOATeb-
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crBa. [lpectoe mnepekpyuynmBanue OZHOH IOJIOCKH 8oKpye
Opyeoii He 06s3aTe/IbHO NPHBOAHT K NEPEKPYIHBAHHIO Ka¥K-
Zo#l 3 HEX camoii mo cebe. Ha puc. 124 usobpamens ase
GyMaxHbIE TOJIOCKH, BhIpe3aHHBIE B (OpPMe <«3MeeKk»: OHH
nepenyeTaTcss MEeXAY COO0H, HO KU OOHA U3 HUX He nepe-
Kpyuena cama no cebe. Ha puc. 125, a ueyto B 3TO0M poze
CllelaHo ¢ OAHOM NosIocKoH. UTOGH MOCTPOHTH 3TY MJIOCKYIO
MOAEJb, HAM NpHIETCS B3ATh 1Ba CKJEGHHBIX KycKa OyMma-
ru. Ha nmepBuil B3riisin KameTcs 04YeBHAHBIM, 94TO NOJIOCKA
He nepexpyyeHa, Ho BHAMMOCTE o6MaHuuBa. [lonocky MOk~
HO pacnjecTH, Inpuaas ef (OpMy, IIOKa3aHHYIO Ha

Puc. 124.

puc. 125,6, B KOTOpO! MBI TOTYaC y3HaeM aHaJor puc. 1233
HECMOTDPS Ha BOJIHBEI, HMEETCS caMomepeceyenne netiu B C.
Korza mb nposenaem ¢ melf Ty e omepammio pacuene-
HHd, YTO Npojesana Ha puc. 123, To B HTOre OCTaHyTCs ABA
o6opora.

Bce ysnb, o6pasoBaHHble ¢ MOMONIBIO HEYETHOTO YHCJIA
000pOTOB, HMEIOT TaKyld GOPMY: HE3aBHCHMO OT TOrO,
CKOJIbKO pa3 IoJIoCKa nepenieraercs cama ¢ coboH, oHa
o0pasyer JBa M TOJbKO ABa uMKjaa. TakuM o6pasoM, npu
NOJCYCTe MBI MOXKEM 3aKPENHTb OAHH HeGOJbIIOH yyacTOK
NOJIOCKHM KAaHIEJsPCKOH KHONKOH H, NBHTasick OT OJHOrO
KOHI[A NOJIOCKH 10 APYroro (OoT KHONKH W oGpaTHO K Hefi),
CJENHTb 3a BCeMH H3rHGaMH IOJOCKH, BHHMATeJbHO MO~
CUHTHIBAsA, CKOJILKO Pa3 OHA nepesepTolaaercs Opyzot cro-
ponoii keepxy (He obpamas BHHMaHHS Ha TO, CKOJILKO pa3
OHa mepenJietaeTcst caMa ¢ cobofi, H 106aBHB B KOHHE 9HC-
J10 2), TO ecTh ompefeisist uHca0 060poToB. B cayuae, nper-
CTaBJIEHHOM Ha puc. 122, 6, yHcIO TaKMX NepPeKPYYHBAHHIT .
PaBHO 2, MOCKOJIBKY COOTBETCTBYIOWIAS NOJOCKA, NEPe] TeM
KaK Mbl, IPOpPE3aB, DA30MKHEM ee, TOXKe o6pasyeT 2 HHKJA.

HlaBafite BHOBb H3YYHM OOBEKT, NpeACTABJCHHHE Ha
puc. 111: y Hero oiHa CTOpOHA, OAMH Kpa#l H HeT SBHBIX
nepekpyuuBanuii. Ilocse Toro kak MH paspemeM ero mo
ocH, o6pasyercs nerTyis ¢ ABYMs 060poTaMu (JI€BOBHHTOBas,
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€CNH MH Da3BepHEeM ero B OJHY CTOPOHY, H TPaBOBHH«
TOBasl, ecJ¥ MBI pasBepHeM ero B APyryio cropony). Te<
fepb MBI MOXeM 3aMeTHTh, 9TO 3TO NOAJHHHO CHMMeETPHY«
Huit Jguct MEGuyca, a o6pasoBaBiInecs B utore JAsa 060«

MONCHO Nomecmums § nono-
denug 'S, Hgeomd mol
Bmanem X Grympo, oro

3aUMEm NONONCEHUB, KOG

Joe sarnumang npaboe &

7
Puc, 125.

pora 00s3aHp CBOMM TNOSABJIEHHEM IIPOCTO HOBOH CBA3HOCTH
Kpasi; MBL He JlefiaJH HHYero HHOTO, YTo Morjio OH yBejH-
UHThL uHCKO o6opoToB. HakoHen-To MH HHYHHaeM KOe-4To
nouuMatb. Ha puc. 126,4 npencrasneH japyrofi Bapuaut
woft e (UTYpBbl, H MOXKET NMOKa3aThCH, UTO 3[ECh HET ABYX
IUKJIOB, YNOMAHYTHX paHee. OAHAKO MLl TEPEBENEM OIHY
M3 neTeslb B NOJIOXEHHUE, NOKAa3aHHOe Ha PHuc. 126, 6, u cra«
' HeT SCHO, 4TO NPH 3TOM MNOJydYWiacH ABOHHONK mukia. Ilo«
CKOJIBKY CUHTaeTcs, YTO CaMoOIepeceyeHHe HJeaNibHO, MBI
MOXeM PacTAHYTh QHIYpPYy B CTOPOHH, KaK yKa3aHO CTpesis
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KaMH, uAu B TIDOTHBONOJOKHHX HanpaBJeHHAX, IIOJNYYHB
IpH 9TOM TIPaBO- UJIH JIeBOBHHTOBbIe ODOPOTEHL

Ecig MH BO3bMEM <YPE3aHHYIO® MOJedb, NMOKA3AHHYIO
Ha puc. 121, u paspexem ee BAOJbL OCH TOCNTe TOrO, Kak

Loedunenn BuoBe

a

Puc, 126,

CKJIEHM TOJIBKO yuacTkH A H A’, To 06HapYyXHM, UTO MOJY-
yHJcs Kjaccmyeckuii JgucT MéEGmyca, paspesaHHHH BAOJbL
ocH; B pesysabraTe y Hac 2 cTopoHH, 2 Kpas H 4 o6o-
pora. UTobnl 3»TO JeTue TOACYHTATh, MOXKHO OTpe3aTh
HecoeAuHeHHBle KOHIH, OGOpOTH 6yAYyT NpPaBOBHHTOBBIMH,

Yacminnyoe coedunerue

wgeeee LKNEEHO NEPET
paspesativens

Puc. 127,

HO €CJH MBl BMeCTO 3TOIO COeNHHMM ydyacTkdu B u B’, To
06OPOTH CTAHYT JA€BOBHHTOBBIMH.

HaBaiiTe BHOBb H3y4MM Kpyrayio Mozaens [@apiaHepa
[(puc. 117). ITposenas naa Heit HeOOJBINYIO OHepauHIO, MHI
O0GHAPYXKUM, UTO OHA BecbMa NOAATJHBA (Aaxe ABYJIHKA).
Paspezas MmoZeas BHONb NYHKTHPHBIX JuHu#t (puc. 127),
MBl TOAY4MM QUTYPY, TOMeOMOD(HYIO CHMMETPHUHOMY
nuery Mébuyca ®a puc. 111, Bropoit Bapuant Mu noay-
U¥M, pa3pe3aB MOAESAb BAOJb IITPHXOBHIX JHHHA. B 3TOoM
ciyyae, paBHO KakK H B HPelblAyleM, Mocjae paspe3aHusd
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BIOJE OCH MOJIYYaTCA NETAH C ABYMA o6oporamu. Kak mH
yKe T'OBOpUJIH, eC/iH pa3pesaTh MOfesib 'apaHepa mnonepex
Cpasy ke 3a ueHTpoM C, TO MOJYYHTCS AHCK (HIH KOHYyC)
M KPOCC-K31. 3aMeThTe: CJI0BA «CPA3y Xe 3% OYeHb BAKHLL,

Puc, 128.

Kpocc-kam, KOTOpHf monyuaeTcst ¢ moMoupio paspesa,
npoxojsimiero «epe3 C, KOHEIl yyacTka caMONepeceuyeHHs,
BHIIIAANT NOAOCHO H300pakeHHOMY Ha puc. 128, a, nuMeHHO

Puc, 129.

B TakOM BHJEe 5Ta HOBEPXHOCTh H300paxaeTci BO MHO-
THX KHHrax. Kak MOXKHO 3aMeTHTb, Y Hee [BE CTOPOHH
(3alITpHXOBaHHAS W HE3ALITPHXOBAHHAA; CTPEJKH IOKA3bi-
BAIOT, KaK OHH YCTPOEHH BOJH3H JIHHHH caMoIlepeceye-
HHs), 4TO He BepHO. M3 3TOH IOBEPXHOCTH C MOMOLIBIO
paspesanus N0JKeH mojyyaTbes JucT MéEGnyca, HO MH He
CyMeeM 3TOro cjesiaTh. Eciu Mbl 4yTb-4yTb HPOLOJIKHM
CTOPOHB BBEpX, TO 1BE CTOPOHbI MOBEPXHOCTH Cpasy xe
CBAXKYTCA MeXAy coboil (pmc. 128, 6) maxe mpu ycJoBHH,
4TO Il 3TOr0 NPOAOJIKEHHS MH BHOGEPEM HPOH3BOJBLHYIO
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(¢hopMy, NOKa3aHHYI@ 37ech. Takoe JONOJHEHHe NO3BOJsET
HaM HauyepTHTh JIEBOBHHTOBOH nHcT MéEGnyca (BHyTpeHHAA
JHHHs), NPH 3TOM XOPOUIO BHAHO, KaK MNOJYYHTh BMECTO
Hero INpPaBOBHHTOBOH JHCT. ¥ 3TOr0 KpoOCC-K5Ma TOJBKO
OHa CTOpPOHA, H OH YAOBJETBOPAET COOTBETCTBYIOIEMY
onpenesyieHuo, 6yAy4d NPOEKTHBHOH IJIOCKOCTHIO C BLHIKOJIO-
TOH TOYKOH (B HalleM cJydJae 3Ta TOYKa <«pasiayra® JO

Puc. 130.

ancka). Ecau mMpl BHaonaMeHHM ¢OpMYy 4YacTH, CBA3HBAIO-
el BHYTPEHHOCTb JeBOH YacTH ¢ BHEIIHOCTbIO HPAaBoOH, a
BHEHIHOCTb JIEBOH ¢ BHYTPEHHOCTBIO IPaBOH, TO HaM YAACT-
¢l BHIPe3aTh H3 Halllel MNOBEPXHOCTH CHMMETPHYHBIA JHCT
MéGuyca (puc. 129).

KpecTooGpasubie MOfien NPOEKTHBHOH NJIOCKOCTH (Kak
CHMMETPHYHYIO, TaK H ¢ 0O0OHMH KOHIIaMH, COeJHHEHHBIMH
KaK npaBoO-, Tak H JeBOBHHTOBHIM 06pa3oM) yAaercsd BH-
pesatb u3 kpyrsao#i momenu [apamepa. Ha puc. 130 noka-
3aHbl OepBas M INOCJeNHSAS H3 YNOMSAHYTHIX KpecToobpas-
Heix Mopenefl. UToOH HOJY4HTH KenaeMble pPe3yJabTaTH,
ocTaeTcss TOJbKO CBA3aTb B HYXHBIX MeCTaxX BEPXHIOK H
HHXKHIOIO 9aCTH KpPaeB; OYeBHJHO, YTO 3TH MOJEJH MOKHO
BLIDE3aTh TaKXKe H H3 KPOCC-K3Ma.

He sgumguM OGyneT HOAYePKHYTh, 4TO y MoaenH Tlapa-
Hepa, KakK W Yy HAeaJbHOH MNpOEKTHBHOH IJIOCKOCTH,
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aCHMMETDHSI COCTOHT Aulls 8 TOM, UTO <OAHa Napa Kpaes
COEIMHACTEs C ITEPEKPYYHBAHHMEM BJEBO, 4 1pyras napa —
€ NepexpyYHBaHHEM BIPABO»: NOCTPOEHHAS MOBEPXHOCTD He
HMEET NepeKpyuYUBaHWH, HEeCMOTPS HAZ TO YTO NEPeKpyuH-
BaNUA HCIOJb30BANHCh NPH NOCTPOCHHH MORENH. DTO aHA-
JIOTHIHO TOMY, KaK Ipo OeroByI® AOPOKKY CTajMOHa, MO
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liomyuorames aucmer Méduyea,
faeperpyuensle Enpabo

Laspes 5 Genwcen dvme Fuoba anneett
Puc. 131,

KQTOPO#t MBI 6€XalH B ONpele/eHHOM HANPAaBICHHH, MOXK«
HO CKasaTb, YTO OHA «HJAET IO YaCOBOH CTPEIKE»; ONHAKO
€ DaBHBIM OCHOBaHHEM MH HMeeM [paBo CKa3aTh, uYTO
«OHa WIET NMPOTHB %acoBOH CTPEJNKH», €CJR H3IMEeHHM Ha-
npasrenne Gera. Korna Buime Me obcyxzanu pue. 121,
TO MOLJIO CO3/1aThCs BIeYaTJeHHe, YTQ NPH CKAeHBaHHH
dacre# B m B’ M mocjefyiomeM paspe3saHMH [0 OCH JIEBO-
BHHTOBO# 000pOT MOJIyYaJCs NOTOMY, 4TO OE HMEJCS U B
HCXOJIHOH, «Heype3aHHOH», Monean. Ho 3To He Tak: MH
MOXEM «ypesaTb» Ty Ke CaMyld MOAelb NO-APYroMy, 4 y
TeX xKe JABYX KpaeB Oyner (uaum GyZeT Kasarbcsi, uTO
€CTh) NPaBOBHHTOBOH 06ODPQT, KOTOPEM NPHEENET K NpaBo-
BHHTOBbIM 00OPOTaM HOCJE paspe3aHus BAOJb OCH,
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Ha puc. 131 mpeacraBieHn aBa cnocoba «ype3aHEA»
KBajpaTd M AMaroHafdbHbLle BapHaHTH Mojaean [ apauepa,
6ce YCTpoeHHsle O00UHAK0B0. DTO ype3aHHe IOKA3KIBAET,
KaK HeGOJBHIAS B HA NEepBLIA B3rifJ HecCylleCTBEeHHAas aHO-
Manapsi, BO3HHKAION[asl NPH NOCTPOEHHH <HH3MEHHOH» Gy-
Maxuofi MoAenH (a HEKOTOPHIM MaTeMaTHKaM HH3MEHHBI-
MH KaXyTcsl BOOGIIEe Bce MOAENH), MOXKET IpHBECTH K IO-
HHMaHHUIO ORHOH H3 ¢yHAaMeHTaJbHefIIMX KOHUOENUUH TO-
nonorun (M fAaxe Bcell MaTeMaTHKH)— cHMMerpHu. Te-
nepb MH B COCTOSIHHM IIOHATb, KAK MaTeMAaTHKH NPEACTaB-
JAI0T cebe NPOEKTHBHYIO IIJIOCKOCTh HH INIPaBO-, HH JIEBO-
BHHTOBOH, a JucT Mébuyca — Ge3 nepekpyunBaHuil. BHThb
MOKEeT, OTKpHITast HelaBHO JIEBOBHHTOBAs OpHEHTAlus He-
KOTODHIX 3JIeMEHTapHBIX YacCTHI !, KaK OKaxeTCs BIOC/IEN-
CTBHH, He O3HagaeT acHMMeTpHIO BcesenHO#H, a HpocTo
CBf3aHa C TeM (AKTOM, 4TO MBI BHILIH Ha JEeBOCTOPOHHee
CeyeHHe Yero-To B Oojiee yeM TpeXMepHOM IPOCTPaHCTBE
Ofinmreiina, ABJSIOUIEFOCT COBEPIIEHHO CHMMETPHUHLIM,
Bynem xe na aT0o HagesThes.

7
PACKPAMIMBAHUE KAPT

CpeAr paHHMX H TrJIyGOKHX NOCTHXEHHH TONOJOrHH
€CThb pAl TeopeM, KOTOpble NepBOHAYaJbHO OBLIH cHOpMY-
JUPOBAHH KakK NpobJeMbl H JHIIb 3aTeM HoKas3aubl. Heko-
TOphle W3 HHX, BPOfe yXe YNOMHHABIIEHCH TeODEMH O
JKOpAAHOBO{l KpHBOI, OBITH -MOXKeT, NOTOMY TaK 3HAMEHHs
THl, YTO HX HarJsAHas OYEeBHAHOCTb CTOJb SBHO KOHTpac«
THpVeT ¢ TPYAHOCTHIO J0KAa3aTe/bCTBA. '

Hpyrofi TeopeMoli Takoro pofa sBJsfeTcs TAK Ha3EBaes
Mas TeopemMa O pa30HeHHH, YTBEPKAAIOWlas, YTO NPOH3~
BOJIbHYIO (ABYMepEYIO) NOBEDXHOCTb HeJb3sl PasbuTh (HIH
paspesats) Ha o6jacTH (MJH rpauu) TdK, 4yTOGH B JOGOH

! Cm. Tapanep M, Dtor npaswii, neswi Mup, — M.; Mup, 1967, <=
Hpun. ped, . I

ul

)



TOYKe CONpHKacaiuch He OoJsiee yeM JBE M3 3THX OOJa-
crefl, ecau TOoAbKO HH OfHa M3 obJjacTefl HH B KAaKOM Ha-
NpaBJHUA He NPEBOCXOAHT HEKOTOPOro 3alaHHOTO pas-
mepa. HanpuMep, HETpyAHO YIOBJETBODHTb MNOCJHEAHEMY
YCJOBHIO, €c/iH pa3bHTh BCIO MOBEPXHOCThL HA KJIETOYKH Ha-
nogobue HIaXMaTHOR JOCKH: B caMOM JeJie, ecJH 3ajaH-
HEIT pa3Mep paBeH, CKaxeM, | cM, To A0OCTaTOYHO, YTOOH
JHaToOHAJH BCeX KJjeTouek ObH MeHbuie 1 cM. Opuako
‘TIEPBOE YCJIOBHE 3JeChb HapyllleHo, HOO B KaXAOM YroJke
compukacalorcst 4 KaeTouku. (AHAJIOTMYHO B KHPHHYHON
KJaJke €CTb TOYKH, B KOTOPHIX CONPHKACATCI 3 KHp-
Inya.)

[Tepsomy yc/iOBHIO MOMKHO YNOBJIETBODHTb, MOKPHB IIO-
BEPXHOCTb H30JIHPOBAHHHIMH NSATHBIIOKAMH (KakK y KOHS
«B s10/10Kax»), HO TOrja <«OCHOBHOH (oH» (KOTOpHIi, pa-
syMmeercst, OyneT oaHoil 3 obsacTeli pa3sOHeHHs) OKaxKeT-
cs1 GoJiblie 3ajaHHOrO pasMepa, €c/H, KOHEYHO, 3TOT pas-
Mep 3ajgaH pasymHo. MoxeT mokasaTbes, 4TO €lle OIHH
HyTb COCTOHT B TOM, 4TOOH B3fATb CEPHIO KOHUEHTPHUECKHX
OKPY2KHOCTeH: TOrja nepBoe NPaBHJIO He GyeT HapyuIeHO,
H60 B Kaxk[0H Touke GYAYT cOnpHKAacaTbes He 6oJiee yeM
aBe obsnactH. Ho, K HecyacTbio, OKPYKHOCTH INOCTENEHHO
CTaHOBATCH CJHIIKOM OOJIbLINMH, a €CJH 3TOTO H He MHpo-
HCXOANT, TO CJAHUIKOM OoJiblIoH OKa3biBaeTcss 06JacTb,
BHEHIHAA [0 OTHOLIEHHIO KO BCEM OKPYXKHOCTSAM. BHI HHKO-
rila HE CMOXKeTe IpeycneTb B CBOHX INONBITKaXx. Bce 370
HHTYHTHBHO KaxKeTCSl OYeBHIHHEIM, HO I0KA3aTeJLCTBO BO-
Bce He mpocro. KcraTh, ara teopeMa ofobiiaercst Ha Jio-
6oe uucio nsMepennit !. CymecTByer n eme oHa Teopema,
Aaxe 0oJiee 3HAMEHHTAst, YeM BHIUECHA3BAHHHIE, HGO npo-
mo Gosee cTa JieT, Kak OHa COPMYJHPOBAHA, a AOKa3a-
TeJIbCTBA €€ A0 CHX NOp Her 2.

Ona msBectHa Kak npo6seMa gerhipex Kpacok (¢op-
MaJIbHO, NOKa HE NOJYYEHO A0KAa3aTeJbCTBO, ee HeJib3sl Ha-

! KparnocToro pasbuenns o6JacTH HA YACTH HA3MBAIOT HauGoJbInee
UHCAQ vacTefl, HMelOWHX OOyl (rpaHMuHyi0) Touky. Ecam uactu no-
CTATOYHO MaJlbl, TO KDATHOCTh Pa3GHEHHs! YACTH IVIOCKOCTH, HJIH IOBEpX-
HOCTH, = 3, (OZHOMEpHOH) JHHHH HJH ee AyrH = 2, IpOCTpaHCTBEH-
Horo Teqa = 4 um T. A Ha aToM OCHOBHBajOCH HEepBOE ONpeje/eHHe
pasmeprocTu, npuuapnexamee A, JleGery (1911) n JL Bpayspy
(1913). — Hpum. ped.

2 B 1976 . 3Ta Teopema 6mMa JoKasaHa ¢ HclloabaoBahmem DBM
(eM. Benara 3. I'. Munu-reomerppn — M.: 3nanne, 1977; Slrom M. M.
Hertnipex xpacok Hocraroumo, Hpupoma, 1977, Me 4. — pun. ped.
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3BaTh TeopeMoit). B Hell yrBepKAaeTcs: 4TOOH <«IpaBHJb-
HO» pacKpacHTe JOGYyI0 Kapry, n3o0pajkeHHYI0 Ha OAHO-
CBSI3HOH [OBEPXHOCTH BpOJe IOBEPXHOCTH Ijobyca HIH
9TOH CTpaHHIb, HEOGXOAHMB! TONBKO 4 Kpacky. :

Pasymeercsi, Ha KapTe MOIYT CYIIECTBOBaTb TOYKH, B
KOTODHIX CXOAHTcA Jiofoe gucio obaacted (uiH CTpan),
4TO elle BOBCe He O3HAYaeT, 4TO KA Oyro H3 HHX HeoOXo-
auMo 3akpacuTh cgoerl Kpackoi. (IlaxmatHyio Rocky
MOXHO, KaK OGHIYHO, PacKpacHTh TOJbLKO ABYMs KpacKaMH,
XOTsl Ha HeH ecTb TOYKH, Ile CXOASTCA ueThipe KJETKH.)
Urto6bl ABe cTpaHH GblJIO HEOOXONHMO 3aKPAacHTL B PasHbie
IBera, Hano 4yToGnl y HEX O XoTs Ob HeboJblIOf 00-
KA ygacTok rpanunbl. Ham He TpefyeTcsl TakxKe Bce
Mops KpacuTb rosiybofi Kpackoii HJiH Bce OpHTaHCKHe BJa-
IeHuss — po30BOf; MbBl 00s3aHH JIHIOIb KPAacHTb B pa3HLIE
IBeTa npuJerampiiue crpanbl. HukoMmy He yaaJjock nocrpo-
UTbL KapThl, AJd KoTopoi norpebGoBajock On Oosee yeTHl-
pex Kpacok, HHKOMY He yJAasjoch Takxe AokasaTb, 9T0 Ta-
KOH KapThl HOCTPOHMTb HeJb3s, XOTS OTPOMHOE KOJHYIecTBO
yueHBIX YMOB IHITAJUCh 3TO CAeNaTh. BHJO AOKa3aHO, 4TO
5 oGJiacTelfl HeJNb3A paCHOJIONKHTH TAKHM OGPa3OM, 4TOOH
KaxAas W3 HHX Kacajach BCeX OCTaJbHBIX (JOKa3aTelb-
CTBO, €c/JH [OBOAHTH ero abCOJIOTHO CTPOro, OKasHBaer-
cl XHTpee, YeM MOXKHO ObliI0 OBl NPEANOJOXKHTB), OLHAKO
OTCIOIA ellle BOBCE He CJEAYeT CIpaBeJJHBOCTb OOIlell Teo-
PEMBI O YeTHIpeX KpacKax, XOTsl CyllecTBOBaHHe MOJOGHBIX
nsaTH obJacTell, KOHEYHO, ONPOBeprajio GH 3Ty TeOpeMy.

MoxHO HayaThb YepTHTb KapTy M packpaliupaTh €e 10
Mepe NOCTPOEHHs, HO HE€ HCKJIOYeHO, YTO MH 3afijleM B
TYIHK H HaM TPHAETCS BEPHYTbCsS Hasal W PacKpaminBaTh
KapTy no-HOBoMY. BoO BCeX 23KCHepHMEHTaX HaM YAaercs
BEINYTAaThCH #3 JIOOOTO MOJIOXKEHHS, HO IO CHX HOpP He X0-
Ka3aHo, YTO 310 JAefiCTBHTEJbHO BO3MOXHO gcezda.

CaMoe nocajgHoe, 4TO AOKa3aHa TeopeMa, KoTopas Ka-
)eTcs ropasno Gosee TPYAHOH: Ha TOpe HIM Ha J060it
Ipyrodl dsycesas3noll MOBEPXHOCTH CYILECTBYIOT KapTH, AAst
packpalluBaHHUs KOTOpHX TpebyeTcd 7 KPAaCOK, H CeMH
Kpacok XBaTaeT AJfA packpaliuBaHHd w0606 KapThl.
B ciyyae ecin UHTaTeJql0 HPAaBHTCS 03alayHBaTh APYTHX,
nycTb OH HaneceT puc. 132 Ha GyMaxuuiii Top (6yGaHKu
MaJIONPUTOAHE [Jd KapTorpaduu) © mnociie HeGOJBIION
npeaBapurebHOl GOJNTOBHH €ro packpacut. Kak MOxHO
8aMeTUTh, HA PHCYHKe ceMb objiacTell, Kaxaas U3 KOTOPHIX
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Kacaercd BCEX OCTa/JbHBIX (MOMHHTE O CKJeHKaX, yKasag-
HEIX CTpeJKaMu). :

Crneayer o6bscHHTb, uTO 061acTH Ha NPOTHBOMNOJOIK-
HHX CTODOHAX, EKOTOPbie CONIPHKACAMOTCH MeXAY Ccoboi
BAOMb Y4acTRa CKAedKl, NOJAXKHH OblTe OKpallleHH B pas-
Hble nBera. Jlaxe B cayuae smcra Mé6uyca ynanocs 10-
KasaTb, 9TO HYXHO He O6ojiee deM 6 KpacoK M 4TO ecTh
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Puc. 132

KapTHl, AJS KOTOPHIX Tpebyercd poBHO 6 kpacok. Ecnn
paséuTh NGJOCKY, KaK NOKasaHo Ha puc, 133, a sartem
NEPEKPYTUTL €€ W CKAEHTh, TO MH YBHAUM, YTO HPH 3TOM
nonyuntes 6 obiactell, Kaxaash H3 KOTOPHX GYAeT KacaTbe

Yeprome Muprse mmun Ha KON
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Puc. 133. '

€A Bcex octanbHuX. [lockoanky y smcra Mé6myca onma
CTOpOHA, Mb CYHTAEM, YTO OH IMpO3payeH: KaxAHH yua-
CTOK HMMEET OIHH H TOT e LBET, He3aBHCHMO OT TOTO, C
KaKODO HANpAsAEHUsA MB Ha HET0 CMOTPHEM (cM. 06 opu-
EHTLPYEMOLTH B T, 2),

K mpobieme ueTwpex KpacOK NOACTYNAJNHCH C PA3HBIX
CTOPOH, #3 KOTOPHKX, TO-BHAEMOMY, HaunGojee olelmalomieil
ABafeTcA (GopMyna Diiyiepa AJs MHOTOTPAHHHKOB, [O-
CKOJIBKY FIO6YI0 KapTy MOXHO TOWOJIOTHYECKH MpPeodpaso-
BaTb B HEKOTODH# MHOrorpaHH#K, a (GopMyJa, KakK MH
BUieny panee, NPHAOKHMA K o000l GHTYpe, cocTosmei
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u3 rpaell {crpaH Ha KapTe), pebep {rpaHui) u BepHIHH
(touex conpukocHoBenns rpaHun). HecmoTps Ha wusumypu-
TeJbHbIE HCCNENOBaHHs, OCHOBHASA npobJjeMa He pelieHa
10 CHX HOpP, XOTA B KaueCTBE e <«OTXOHOB» IIOAYUYEH psj
HHTEpeCcHHX TeopeM. B HexoTopom cMbicie 3Ty Ipobiemy,
MOXKHO ObLIO OBl HasBaTh NPOONEMOIl Tpex KpacoK, HGO
ecin Ol HaMm yAal0OCh FOCTPOUTH KAapTy, AJA BHEIIHErO
«nosica» KOTOpoH moTpeCoBanoch 6Bl GoJee TpeX Kpacok,
TO Mbl MOLAH OB 3aTeM OKDYXHTb €€ €lie ONHOH 006-
JlaCThblo, AJIA 4Yere Ham OoHamoOWAach Obl HmATas Kpacka, ,

Puc. 134, Pre, 135.

OTo O3HayaeT He TO, YTO AJs BceHl TakoH KapTH, 3a
HCKJIIOYeHHEM JIHIIb OKpyKalouiedl KapTy O6AacTH, HCIOMb-
3YIOTCH TONBKO 3 KPACKH, @ TO, 4TO BO BCEX CJAYYASIX MbI
AOAKHH OHTb B COCTOSIHHH TaK nepexpacurs KapTy, 4uTo-.
OBt pis 00nacTedl BHEIIHEN® <«HOsCa®» NMOTPEGOBANOCHE TONb
Ko 3 KpackH. B cayuae KkaprTe, H306paxkeHHOH Ha
puc. 134, MH HaukBaem packpaillHBaThb CHayaja BHYTpeH-
Hue obaactu: 1, 2 u 3, a 3ateM, KaK HOKA3aHO, OKPyKa- -
olKe - HX O06JacTH; IIPH 5TOM Mbl HayHHaeM € TeX e
kpacok I, 2 #1 3, HO yxe Anf x norpeGyercs deTBepTas’
Kpacka, a Aag Yy — narad. [absl sTore H3GexkaTh, MH
IOJIKMBL OTKa3aThCd OT YLTBEPTOH KPacKH AJg 00JacTH X,
3aKpacHB 3THM IBETOM ONHY M3 BHYTpeHHHX obJjacTel, uTo
NO3BOJINT HAM B CJydae «josca» x oOOATHCH TpeMmsl Kpac-
kamu. Ecnn mbl Hafilem yAaunsii MeTon yAadieHuMS uweT-
BEPTBIX KPACOK NASl BCEX MOCACGOBATENbHO BOBHUKAIOWLUX
«BHEIIHHX TMOSICOB», TO CMOXEM pelHTh 3Ty YacTh HPOG-
JIEMBEI. '

Jlo6oit KapTe MOXKHO HpHAaTh Gosee eAnHOOGPASHYIO
dopmy, npeobpa3oBaB €2 B TO, UTO HASLIBACTCS /PABUNb-
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fHOl KapTO#l — TakoH, y KOTOpPOH B Kax/[OH TOuUKe CONpH-
Kacaercst He Oosiee Tpex o6sactefi. DTO He NOBJHAeT Ha
PacKpaiiMBaHue, NOCKOJbKY NPH Hepexoje K MepBOHAayalib-
HOl KapTe OKaxeTcs JHAIIb, 4TO HecompHKacawimwecs 06-
JIaCTH CONMpHKAacaloTcs B ToYke (HO ‘He HO YacTH TpPaHu-
un!). OGBIyHBIA CHOCOG COCTOMT B TOM, YTOGH 3aMEHHTHb
TOYKY p, B KOTOpOH compukacaercsl Gojee Tpex obJaacref,
HOBO# obsactbi0 A (puc. 135). Temepr y mac obpasoBa-
JIock 4 TOYKM 4, b, ¢, d, B KaxI0fi M3 KOTOPBIX -CONpHKA-
caioTes Toabko 3 obnactn (ctpadel). Ecanm Mb npaBuibHO

4

Abovcmben-
Has kapmo
{Ruruu xopoverst}

a )
Puc. 136.

packpacum. 3Ty BTOPYIO KapTy, a 3aTeM yaaaum A, To B
‘pe3ysbTaTe OCTaHeTcd Bce elle NPaBHJALHO pacKpalleHHas
‘KapTa, ¢ TOH OroBOPKOH, 4TO MBHl, OHTb MOIXKET, HCIOJb3Y-
‘eM 3 KpackH TaM, Fle OKaxeTcsl NOCTaTOYHO H ABYX. Mul
TIPHHECJIH NPOCTOTY B KEPTBY eNHHOOGpPa3HIO — Bellb, M0-
poii moJie3Bas B MaTeMaTHKE.

Mbl MoxeM NPHHTH K eille 6osbuLieMy enHHOOGDA3HIO,
€c/IM CHayaJja npeobpasyeMm Hally KapTy B KapTy eit 06oii-
cT6eHHyro. JIBoficTBeHHAs KapTa mpencTaBJseT coB6oil CBA3-
HYIO CeTh, HJIH 2Pa¢h, Tae 06JIacTH NpEACTaBJIEHBI TOYKaMH,
'3 «MOTPAHHYHOCTL® (MJIH COHPHKOCHOBeHHe) o6jacTell H30-
‘6paxaetcs JNHHHEH, COENMHSIOUIEH COOTBETCTBYIOIIHE TOY-
ku. Ha puc. 136,a nokasano, kak noJjyvaeTrcss Kapra,
"ABOHACTBeHHasl K Toff, yro H3obpaxena Ha puc. 134: Kax-
‘mast u3 obaacTeli 3aMeHSeTCH TOUKOH, H €cJid 0BJACTH CO-
'NMPHKACAJINCb, TO CONTBETCTBYIOUIME TOYKH COEXMHSAIOTCH
nuHued. 3aTeM Mbi 3a0bHBaeM Hpo HCXOJIHYIO KapTy, ocTaB-
Jisfl TONBKO ABOHCTBEHHYIO KapTy (puc. 136, 6). TTockosb-
Ky HCXOAHasg KapTa Owbla npaBHJIbHOH, Bce 006JacTd
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(«cTpaHbl») HOBOIf KapTH NPEACTABJSIOT COBOH TPEYroJb-
uukH. Ecnim 60 ucxoanas kapra He 6bla DpaBHJIBHOH, TO
MBl MOTJHH OBl AOOHMTBCH 3TOTO, He H06ABJSA HOBHX 06Ja-
cTedt, Kak Ha puc. 135, ¢ NOMOLIBIO TPHAHTYJISALHH. Kapra,
usobpaxennas ua puc. 137, a, NPHBOAMT K pelIETKE, nO-
KasaHHOH Ha puc. 137, 6; manee KBaApar H OSTHYTOJbHHK
pasbuBaloTCA NYHKTHPHLIMH JIHHHAMH Ha TPEYTOJbHHKH,
YTO, KaK yKe OOBSCHANOCh BHINE, HE HOBPELHT DelIeHHIO,

PackpamnBanne HCXOAHOR KapThl NEPeXOAHT Ha ABOIi-
CTBEHHO{l KapTe B TaKyl0 HyMepauHio («packpacky») Touyek

7 2 ?

T N

i

Tpugrzynsuus Bei)wc-
daem uenons3obams
- sdect 4 spacku

a 173
Puc, 137.

(Bepwnn rpacda), NpH KOTOPOH HHKaKue [Be CBS3aHHEBIE
Mexny co0OH BepIIHHEI He OYAYT 3aHyMepoBaHb OfHHA-
KOBO. BuscHsieTcs, 4TO MBl He NPOABHHYJHCh B PEIIEHHH
3ajayn, HO 3aTO MH HMeEM Teneps Aeso HCKJIIYHTENBHO
C TpeyroibHMKaMH. MoxHO npomusBecTH ® JasbHelimue
ynpoumenns. OueBHAHO, 4TO Ha BCAKOM KapTe JIOGBIMH
OCTPOBAaMM M aHKJaBaMH ! MOKHO npeHeGpeub, MOCKOJILKY
RaX/JH# H3 HHX CONPHKAcaeTCs JHILIb C OAHOH OKPYyXamw-
e ero 00JacTbl0 H, CJIeAOBATEJBHO, €r0 MOXKHO NOKpa-
CHTb (3aHyMepoBaTh) OTJIHYHLIM OT Hee crnocofoMm. Touno
TaKk Xe MOXKHO 1npeHeOpeub u 00JacTbiO, OKPYKEHHOf
ABYMSI HJd TPeMsl B3aHMHO-KacalollMMucs 0OJzZCTIMH
(puc. 138), mockosbKY AN TaKux objacTell HYXKHH 2 uju
3 kpackm, a J1Ja BHYTPeHHeH 06JacTH — TPeTbs HJIH
uerBepTas Kpacka. DTO Ke OTHOCHTCH H K epynne obia-
CTEH, LEJHKOM. OKPYKEHHBIX He 0ojiee yeM TpPeMs B3aHM-
Ho-KacawomuMucd obnactamu  (puc. 139). Takas rpynna

! AukJaB — cTpana, OKPYXEHHAA CO BCeX CTOPOH TepPHTOpPHel Apy-
roéi crpausl, — IIpun, nepes,
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cama o6pa3yeT or@esvAy!0 KApTY, MOCKOJIBKY ee «IHUHLIG
npoGJieME» HE MOIYT MOBIHATL HA TO, UTO JEKHUT BHe
OKpyXaWLKX ee Tpex obnacrefi: AJA HUX BCE PaBHO Tpe«
GyioTca 3 pasjuuHble KPACKH, HEBAXKHO KaKHe, H €CJIH MBI
JloKakeM TeopeMmy And J060# KapTh, To oHa Gyaer mpH-
MEHHMa TaKXe H K H30JHPOBAHHOH rpynme. DTO O3Hagaer,

&

a 3
Puc. 138,

YTO HH Y KaKOro H3 Hamux rpadoB He GyZeT TpeyroJbe
HHIX OOJjacTedl, COAepXKalluX BHYTPH KaKyK-IHGO APYTyIO
TOYKY MJH JHHHIO, 32 HCKIIOUEHHEM GHEUNE20 Tpeyzonbe

aN
“@

Puc, 139.

Hura, e TakoBOH mmeercd. Takke B KaXIOH Touke Gy«
LYT CXONHMTBCS HE MeHee UeThpex juHMit (puc. 140,a u 6),
TNOCKOJIbKY MEHbILIee YHCJIO0 MOXKET BO3HHKHYTh TOJBKO B
cilyqae ORHOro (BO3MOXHO, Ne(OPMHPOBAHHOIQ) TPEyroJib-
HEKa (3ampeuienHoro B cuay puc. 140,6). K croponam’

!

moGoro Tpeyroabuuka T GyayT NpPHMLIKATL Tpu IDYTHX .
TpPeyroJibHUKa C He3asuUcUMbIMU 6epuiunaMy a, b u ¢
(puc. 140, 6), mockonbKy, ecam 6H y ABYX M3 HHX Obuia’
obmast BepwmHa V, B  pesynbTaTe NOMYUHICH OBl
puc. 140,2 (rpad, cooreercrByomuii puc. 140, 6), Hako-'

Hel, ONyIIeHB! BCE JIMUIHHE CBS3H, NOCKOJIBKY BCe paBHO,

CBA3aHHBIE MeXIy cOOOH TOYKH Ham NMPHIETCA HymepoBaTh '

PasHsIMH HOMepaMH (OKDaIMMBaTh B Pa3Hble LBeTa),
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Ecng xapra nHaveceHa Ha odepy, T6 MH MOXKeM pass
BEPHYTh €€ Ha HJACCKOCTh, Kak Mbl A€ARTH 3TO ¢ MHOIO-
rpaHHuKaMu (ra, 1); npudeM 06JacTh € «3ajHed CTOpO-

a
b
14
&

a J

L

2
Puc. 140,

HE» chepn INepefiieT BO BHEUIHIONW 00JaCTbh Halled HOBOH
KapTe. B ciaydae rpada (nBoficTBeHHOH KapThl) 3TO NpH-
BeleT K OJHOH HOBOH BHEIIHeH TOYKe p, CBSI3aHHOH JIHHUA-

Ocmanvras
YL ML KOPITB!
\ He RORA3IOHA

Puc. 141,

MH ¢ KaxJAoH M3 CTaphiX BHEWIHHX TOYEK, H K TOMY, UTO
BHEWIHHH MBOPOYTOJNBHHK BCErJA OKaXeTcd TPEYroJbHH~
KoM {puc. 141).

Teneps y>Ke uuTaTenb NOJkKE€H ToJaraThCd Ha CaMoro
ce6s: MOCKOJbKY OCHOBH OBINH H3JI0XKeHH CTOJb IOCJEL0<
BaTeibHO, MBI He MOXKEM HDPeLJOXHTb HHKAKOTO HHOIO
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CTHMYyJa, KpOME NpHIJallleHns PEWHTbh NAHHYI0 NPo6jeMy.
Buits MoOXKeT, cBexHil, Gosee NPOHHUIATENbHBIA I'Ia3 3aMe-
TAT TO, YTO NPOrsIAeNH CIELHAJHCTHL.

Ilast Toro uToGHl BH Jyuile NOYYBCTBOBAJH TPYAHOCTH,
BO3HAKAIOWKUE NPH pPacCKpallMBaHHH KapT, MH Npeaiaraem
CleAyIOLIYI0 HIpPy, KOTOpPas BaM INOMOKeT H, BO3MOIKHO
Bac nosaGasut. B nee mrpaior asoe. Urpok A pucyeT 06-
nacte. Urpox B packpammBaer (mymepyer) ee u pucyeT
HOBy10 o0aactb. MIrpok A ee packpammBaeT u 06GaBuisien

76

Puc. 142,

TPeTbi0 00JacTh, B T. A. A0 TeX IOP, IIOKA KOMY-TO He
notpeGyercs mATas Kpacka. 34ech MOXKHO paccTaBHTH JO-
BYWIKH [AJis HEOCTOPOXKHOIO, KOTOpHIE€ HHOrAa yaaeTcs
npeaBUeTt H H30ekKaThb. :
lFonososomxa. Bam TpebyeTcss packpacHTh KapTy
(puc. 142). Ilnomanb Kaxaoii ofiacTH paBHa 8 M2, 3a
HCKJIIOYCHHEM BepXHell, y KOTODO# Imjiomaib COCTaBJASeT
16 M2 ¥ Bac ects crenywowmue xpackn: KPACHAS, xoto-
poit xBataeT posno Ha 24 wm?; JKEJITA{, xoTopoii xBa-
TaeT Ha 24 Mm% 3EJIEHAS(, kotopoii xBaTaeT Ha 16 w2
u CHHSIS, xotopoii xBaraer na 8 m2 Pesyabrar moixen
YAOBJIETBOPATL OOBIYHOMY TPeGOBaHMIO: CONPHKACAIOILHECS
00J1acTH Hesb3sl 3aKPalIMBATh B OXHHAKOBEIA 1BeT. OcTe-
-perafIJI\T/ecz, eAHHOporoB. OTBET COMEPKHTCS B NpPHJIONKeE-
wuu IV, ‘
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TPA®DbL!

Kenurcoeprckie MocCTH

B npeabinymeii riaBe MLl IpeBpamiaiu KapTy B rpad,
Nabul HarJgqHee IOKa3aTh, KaK OHa ycTpoeHa. JIroGOmbIT-
HO, YTO MMEHHO Takoil npHeM OBl ONHOH M3 OTIPABHHIX
TOYeK B pa3BHTHH TomnoJorud. B ropoae Kenurc6epre (HEHI-
ne Kanunuurpane) Owuiio Hekorna cemMb MocToB. OHH CBS-
3pBaJM  MexAy cobofi u ¢ Oeperamum  jaBa OCTpOBa.
A

(puc. 143). B mavane XVIII Beka mnosBmiace craBuias
no3xe BecbMa H3BeCcTHOH TroJIOBOJIOMKa, KOTOpast mpejJa-
raja OTBETHTb HA BOMPOC, MOXKHO JH IPOHATHCH MO BCeM
KeHurc6eprckuM MOCTaM TaK, yTOOH NOOHBATH HAa KaxKA0M
H3 HHX OJMH H TOJbKO OJHH pas.

3Ta TroJOBOJOMKa OkKasajach NnojoOHOfl mpobjeMe uye-
THIpEX KpacoK, HOO HHKTO He MOI' INPOHTHCHL N0 MOCTaM
HYXHHM 06pa3oM, HO M HHKTO He MOT JAOKa3aTh, 4TO Che-
JaTb 5TO HeBO3MOXHO. UHTaTens MOXKET MONBITATLCH
«OPOATHCE» MO MOCTaM Ha ueprexe, YTOGH IOHSATH, KakK
aTo Tpyauo. B 1736 roay Disep noxkasas, 4To roJ0BOJIOM-
Ka HepaspemiuMa, cBels kKapTy K rpady (puc. 144), Ha
KOTOPOM V4aCTKH CYWH uH300paxajuch TOYKaMH, a MOC-
Tel — JuuuaMu, Hccnellyss MHOrOrpaHHHKH, OH 0GHAPYKHM

! Noppobree cm. Ope O. Ipader u ux npumenenue, — M.: Mup,
1965, — pun. ped,
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o6wui 3aKOH, CIpaBelJHMBLIA s BCeX TAKHX rpados.
MoxHO 3aMeTHTb, YTO B OTJIHYHE OT rpadoB H3 mpenHIy-
Liei r1aBe, Ha puc. 144 uMeroTcs «iumHue» pebpa A—B
¥ B—D, no uTo nomesaells — BeJb HMEHO TAK NPOXOAST
MOCTHL

3akon cocTont B cieayiomeM. B Kaxaod BepuinHe
rpada CXOAMTCS HECKOJbKO JHHHA (B HaumeM ciayyae —
MocToB). Eciium uMCIO TaKHX JIHHHH HedeTHO, TO BepIIHHA
Ha3HIBAETCS HEHeTHON, €CAH 4YeTHO, TO OHAa Ha3hBaeTCs

A

D
Puc. 144,

dernotl. Tak BOT, yrajoch 10Kas3aTb, 4TO Y rpada MokeT
ObITE JIMLIb %€THOe 4UCA0 HedeTHbix Gepuitn (JAMGO HX Bo-
Bce Her). (Mu mpeanaraem uuratearo nompo6oBaTh caMo-
My 3TO IOKa3aTb, HCIOJIb3yd B KauecTBe BeiylleHl HATH
J0Ka3aTeNbCTBO TEOPeMH ODfjiepa, O KOTOpOH peuyb mIIa
B ri. 1.) OOxon, mpu KOTOPOM KaxkAasi JHHHS IPOXOLH-
Jacs OBl TOJNBKO OAHH Da3, MOXKHO COBEPUIHTh JHIIb B
ciygae, Koria Jaubo HeT Hu OOHOL HedeTHOH BEpILIHHDI,
JHOO KOrla Takux BepUIMH 1Be. B ciyuae 3anasd o Ke-
HHrcOeprckux MocTax rpad comep:xkan 4 HeueTHbie BEpLIH-
Hbl, TaK 4TO 00X0J] Gbln HeBOsMOxeH. Bam He cTont Tyna
exaTb, 4TOOH ILPOBEPHTL TO Ha MecTe, GO Ha yuactke X
/(puc. 143) Tenepb NOCTPOEH HOBHI MOCT, TaK UTO BepIIH-
Hol A n B (puc. 144) cranm Tenepp weTuniMu., OKa3biBas
€TCs, YTO AJIf TOTO YTOOHL COBEPIIHTb HYKHLIH OGXOM, MBI
AOJIXKHE! BHIATH M3 HEYETHOH BEPINMHSI.

Ha ocnoBanun 31aro sakoHa MOXHO 3aKJIOYHTD KYJb-
HHYECKOE TAPH: NONPOCHTE KOTO-HHOYAb HAPHCOBATbH NPO<
H3BONBHLIH Tpad, a 3aTem moGeliTech ¢ HHM 06 3akJjal,
MOXHO JIH COBEpPLINTL TpeOyeMbli 06XOA HaHHOTO rpada
MK HeT. PasyMeercs, mpenBapuTesnHO BH JOJIKHE He3a-
METHO TOACYMTATH YHCJIO HEYETHHIX BEPUIHH H B 3aBHCH=
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MOCTH OT 9TOTO fAeJaTh CBOIO CTaBKy. BoabmueCTBO M3 Hac
BCTPeYanoch C NPOCTOH Pa3HOBHUAHOCTHIO JAHHOH CHTyaunHH
B jaeTcTBe: rpad a, usobpaxeHHBIH Ha puc. 145, Hennas
060ATH HYXKHBIM 06pa3oM, a rpad 6 — MOKHO, HO npU YC«
06UU, 4TO BH HauneTe 06xon u3 A uau B.

A

a a
Puc, 145,

O6muit 3aKOH TJIacHT, YTO YHCJO HE CBA3AHHBIX MEXNY
co6oii 06X0N0B, COCTABJSIONIHX B COBOKYNHOCTH OGILHI 06«
X0, PaBHO IOJOBHHE YHCJAa HEYeTHHIX BepHIMH (KOTOpoe
BCEra J0JIXKHO GLITh YETHBIM),

Yucaa berrn

Mu MoxeM HOCTPOHTb rpad), He COAEPKAIIMA 3aMKHYs
THX Y4acTKOB, HJH @eTesb: rpad, COCTOSUIHH H3 OZHOrG
Kycka, W TaKoOi, YTO eClIH MH yAajuMm Jioboe ero pe6po,
TO OH pacmajerci Ha [Be He CBf3aHHBIE MEXAY COGOH
gacTH (OAHA M3 KOTOPHIX, OBITE MOIKET, CBOAMTCH JHIIL K
efvHCTBeHHOH BepuinHe). Takoii rpad HaswBaeTcs Jepe-
60M, W HETPYAHO 3aMeTHTb, YTO Yy HEro YHCJIO BEPUIHH
Bcerna Ha 1 OoJsblie yncaa JuHHA, wid peGep. Ilpuuuna
3TOMY Ta, 4TO €CJAH Mb TPHMEHHM K AepeBy Qopmyay
Dfinepa, cnpaBelJIMBYIO AJs JI060H (GHUIYPH, TO, MOCKOJb<
Ky y HEro BCero ojina rpadbs (BHELIHAS 4acTh HJIOCKOCTH),
al —P4B=2, Mol monyysM | — P+ B =2, nau B =
=P 4 1.

Mpr MoxeM NpeBpaTHTb B JepeBo J060# rpad (ocrabs
JAS €ro CBSI3AaHHBLIM), YJAaJuB HEKOTOphHe H3 pebep
'(puc. 146). HonyctuM, Mbl ynanum 6 pebep (B Hawmem
cayqae 6 == 2), nabbl H36aBHTLCA OT 3aMKHYTHIX y4aCTKOB.
Brauane Oblio P pebGep W B BepiinH, a MBE TOJBKO 9TO
Buaesd, yto y aepeBa B = P+ 1; 3pauur, Tenepnr B ==
=1-+4+P—6, uin 6 =1+ P—B (B Hamem caygae: 1 4=
+ 8 —7=2). Uncsao 6 HasuBaeTcs uuciom Berru NaHHO4
ro rpaga, oHO Bcerxa paBHO uHCaAy rpaHed MuHyC I,
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(CBoe Ha3saHMe YHCJIO MOJYYHJIO IO HMEHH HTAJABSHCKOIO
«MmatemaTHueckoro ¢usuka» XIX Beka Dupuko Berrul))

To ke camoe OyneT, OueBHAHO, BEPHO H AJS MHOrO-
TPaHHHKOB, HAaIpHMep sl TeTpasapa (puc. 147): 6 peGep,
4 BepwwuH # 4 rpamn. Mel Moxem ynanute 3 pebpa, He
H30JIMPYs Kakylo-Ju00 BEPIIMHY H He pas3fetds (GuUTYpy
Ha H30JWPOBAHHBIE YACTH: CJEJ0BaTeNbHO, 6 = 3, uTOo Ha
1 menpme /. Yucno, paBuoe npocto I' — 1, MOXKeT noka-

4

3aTbCH 4YEM-TO MOBOJLHO TPHBHAJLHEIM, HO OHO JEXKHT B
OCHOBE MOHATHS CBHA3HOCTH W HPUMEHUMO TAKsce U K HO-
BepXHOCTAM, XOTSL U B HECKOJbKO OTAHYHOH (opme. Jluck

Puc. 146. Puc. 147.

(nnn mobylo ApYrylo Gurypy, TONOJOTHYECKH SKBUBAJIEHT-
HYI0 KBajapaty 0e3 IbIp) HeNb3s paspesaTb NONepex, He
pasbuB ero mpu 3ToM Ha ABe yacTu. («[lomepeks osmaua-
€T, 4TO pa3pe3 HayuHaeTCH HA KaKOM-TO KPa€ M 3aKAHYH-
BaeTcsl Takxke Ha Hekoropom kpae). CurenoBarennbho, y
(Tomosoruyeckoro) amcka umcjgo Bertm pasHo  Hy.so.
C npyro#i cTopoHml, y KoJbla Han y Jucta Mé6uyca ymc-
7o bBerru paBrHo l: B KamIOM H3 3THX CJIy4aeB MH MO-
K€M TpOBECTH paspess, 0003HAaYeHHEIE NYHKTHPOM Ha
puc. 148, ne pasbuBast COOTBETCTBYWOLiME MOBEPXHOCTH Ha
ABe H30JHDOBaHHBIE YacTH. ¥ [HUCKA ¢ ABYMS ABIPAMH
uncio bertu paBHsiock 6B 2. A Kak 0GCTOHT [eJ0 CO
chepoir? ITockoNbKy y chepel HeT Kpasd, Mbl He MOKeM
paspesatb ee monepek, a ecad MBl TNpoAeJaeM B Heil
AbIPY, Aalbl MOSABHJCS Kpall, TO NOJYYHM TOMNOJOTHYECKHH

! TepMur «uncao BeTTus nprHasgexHuT bpanuysckomy MaTeMa-
THKy Anpu Ilynkape, xoTophii B ropasgo Goauilell crenenn, uyem
D. Berrn, sBnfeTCs aBTOPOM COOTBETCTBYIOLIETO nonarus. — Hpum. ped,
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nuck (HyXKHO pacTAHYTb HBIPY H cHenaTs Gurypy miao-
ckoit).

Onnako B ciyyae Topa uiu Oyreuiku Kiefina nosyua-
eTcsl HeyTo HoBoe: TOP ¢ ALIPOH Hedb3d AehOpPMHPOBATH
HH B [IHCK, HM JlaxKe B UMJUHAD (3TO 3aMeuaille crnipaBejs

Puc. 148.

JHBO H IO OTHOIIEHHIO K OyThinke Kiefina). Pasymeercs,
noA AHPOH MH MNOHHMaeM MPOCTO NPOKOJ, a He yJaleHHe
MaJIeHbKOro KpY¥KOuKa, KaK 3TO IIPOHCXOAHT, HanpHMep,
IpH KOMIIOCTHPOBAHHH IKEJE3HOMLOPOXKHBIX OHJIETOB. (ﬂe:
¢dopManyH INPOKOJOTOTO TOPa MHB H3YYHM B CJeAyHoUled
rjiaBe).

CoBeplLIeHHO OYeBHAHO, 4YTO B clydae NPOKOJOTOrO TOpa
HMeKTCs JBa THNA MONEDEYHEIX pa3pe3oB, KOTOpHE HE
pas6uBalOT TOP Ha H30JHPOBAHHBIE YacTH: OAHH, X, OXBa-

Puc, 149.

ThHIBAaET TOp mnonepek TpyOku (puc. 149), a apyro#, y,—
BroJbs Hee. Ecam Mb npoBegeM paspesnl X H y, To MOJY-
YHTCS BCEro OAHa 9acTh, a BePHYBHIHCH K IJI. D, MH MO-
JKeM 3aMeTHTb, YTO aHaJOTHYHHEIM 00pasoM OGCTOHT Ao
u B cayuae Oyrteuikd Kiefina. ¥ o0eux 3THX NOBepXHO-
crefi yucso berrn paBuo 2.

JaGet nafith uwucao bBertH, He nmpopenwniBag AP, MBI
npoBeieM neTeoGpasHbl paspes, HasBaHHE KOTOPOTO TOY-
HO OTpa)aeT CyTh Jeja: OH HAYHHAETCS B NPOH3BOJBLHOMH
TOYKe MOBEPXHOCTH H 3aKaHuYMBaercd B Heii e Ge3 camo-
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nepeceyeHni (:KopaaHopa kpuBad). 3aech dopmyna caer-
Ka MeHseTca: nmeTaeo0pasHHH paspe3 pasbHBaeT AuCK Ha
[ABE HaCTH, HO TO Ke IPOMCXOAMT H B CIYy4ae KOJblia
nian nunueApa. IostoMy moacunTaeM 4YHCiO KpaeB u cka-
XKeM, 4T0 6 DPaBHO UHCIY NET/Ie06pa3HBIX paspesoB, KOTO-
fPbie MBI MOXKXeM HPOBECTH Ha MNOBEPXHOCTH, #e pasbusas
€e npu 3TOM HA US0AUPOBAHHbIE YACTU, HUCAO KOTOPLIX
npesvunaro Oor koauvecreo xpaeg!. Tak, y Aucka 1 Kpa#,
H Mbl HE MOXEM NPOBECTH paspe3, YTOOH INIPH 3TOM HE
NOJyYHIOCch GoJiee ONHOMN YacTH; 3HAYHT, 6 = 0. ¥ Kosbua
2 Xpast, H MBI MOKEM HDOBECTH OfHH neryieo6pasHeli pas«
Pe3, He NOJYYUB IIPH 3TOM OoJjlee J6yx wacTeil; ciegoBa-
TeJbHO, 6 = 1.

Onnako y nmcra Mébuyca 1 kpail, u MH Mowmem npo-
AOJbHO paspesaTh JHMCT Tak, 4ToObH NPH 5TOM OH He pace
najcs Ha 2 yacTH; HO3TOMY 3fech Toxe 6 = 1. Ha Hemnpo-
KOJIOTOM TOpE Mbl MOXEM NDOBECTH ABa paspesa (mapas-
JeNBHBIX TEM, KOTOPHE Mbl NpOBeJNH padee), TakK 9To
6 =2. To xe camoe Gyzer u B Cayuae OyTHIKE Kiefina,
HO, KaK OKa3blBaeTcs, He B CJyYae MPOEKTHBHOH ILJIOCKO-
CTH. 3a NPOEKTHBHOH IIOCKOCTbIO OYeHb TPYAHO CJENHTH,
OAHAKO Yyraercd MOKasaTh, YTO €CJAH pas3pe3aTh MOAeNb
Tapauepa (puc. 104) Bposb oGenx ocefi, To ona pacnana-
€Tcd Ha JBe 4aCTH — KOHYC H Kpocc-ksn. Topasfo Jerge
BOCIOJIL30BATLCSA 3aBEJOMO HENMOJHOH MOAEJBIO (puc. 64, 6),
HO Jqydllle HavaTb ¢ mopoOHoil moneidm GyTeikn Kiefina
I(puc. 64,a). Kpafine ymusurensso, uro KOTZla MEl paspe-
KCM ec BJOJIb NYHKTHPHEIX JIHHHE (06e Momenan H300paxe-
HHL 3/1eCb Ha pHc. 150), ona npeBpamaercs B 0J0CKH MTOJILL
kBanpat. Hanporus, npoexTnBHAas miockocTs pacnanaercs
Ha 4acTH. 31eCh pOJib HTPAIOT He (bOpPMBI MOJNYYEHHLIX uac-
weff, a uX "ncao: 1 B ciydae 6yTeuikn Kiefina u 2 B ciIyyae
NPOEKTHBHOH MNJIOCKOCTH; TaK 4TO uyHcJo Bertu OPOEKTHB-
HOH MJIOCKOCTH, KaK H y JIHCTA Mé6uyca, pasuo 1. dto ka-
¥KeTcsl JOBOJIbHO CTPAHHBIM,

Bce ckasanuoe He O3HAYaeT, YTO MBI 0e3HaKa3aHHO
MOXKEM TpPOBOAMTbL 410607 meTneo6pasHEil paspes Ha mo-
BEDXHOCTH € 6 = 2: MOXKHO chejaTh COOKY Tako# MaJieHb-
KHil paspes, 4TO OH BHIpeXeT H3 NOBEPXHOCTH KPYIJHL

! Tlpu stoM paspeaw, KOTOpble MOXKHO NOAYHHTb APYT H3 ApPYyra Hee
npepuiBHOH AedopManmell Ha manpol NOBEPXHOCTH, MEXAY coGoll He pas«
angawrcs, — [l pum. nepes,
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Kycouek. TOUHO Tak ke HEKOTOpHE nomepeyHse paspeasl,
pasbuBaloT nuct MéE6Hyca Ha ABE uacTy: HanpuMep, MOX-
HO mpoBecTd C-00pasumil pa3pes, ABaXKiul NepeceKkanLIHH
BHewHHi Kpail. Oanako BaxkHo TO, uToO CYLIECTBYIOT pass
pesbl, KoTophle He pasfuBalT Jauct MEOGMyca Ha wvacTu.
Ilpyroit BaxHbIf (BaKT COCTOHT B TOM, Y4TO €CJIH MBI OTMes
THM JonycTHMbie (HepasbuBamouide) nerieo6pasHble H [0«
nepeyHee paspe3sl (IPOKOJIOB B HOCJeAHEM cJydae MO«
BEPXHFOCTb), To OOHAPYXKHM, YTO KaxK/iasd NeTnas mepeceyers

Dbe quuizyper clenomsr
U3 Donvulux DYMaCHOIX
rpecmol

fpoexmubnog
NAGEKOCMY

Puc, 150,

csi ¢ momepeyHHM paspesoM, C. Jledpuwen us ITpurcTon<
CKOro yHuBepcuTeTa nokasan (1927 roa), uto sta Tak na-
3blBaeMas «JABOHCTBEHHOCTE» O0fA3aTesibHO HMeeT MECTo B
ciyyae so6odl pasmepHocTH. Temepr MH MoxeMm cKa3aTe,
uto (1) uncao kpaes, (2) uwucao cropor u (3) umcao
BerTn — 3T0 WHBapHaHTH ABYMEPHBIX MOBepXHOCTel. Iljisi
KOMWKH YHcio bertu paeno 9. :

[Tosanee MH NMOroBOpHM O NMOCJEA0BATEJNBHOCTAX, H KOJb
CKOPO peub 3aLLIA O paspes3ax, TO HACTOANIHH MOMEHT Ka«
HKeTcsd MOAXOAAMMM /I TOFO, YTOGH HOCTABHTH CJIEAYIO«
myio sanadyy. Eciu Mm paspexem sncTok Gymard momo<
J1aM, CJIOXKHM NOJNOBHHKH BMECTe, CHOBA Bce DaspekeM IO«
Mojam H T. A., TO OYEBHIHO, YTo CHayaja Mbl MOJYYHM 2,
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noroM 4, motoM 8, ... uacTeif; KaxKABEH pa3 YyHCAO YaCTEH
yapauBaetrcsi. (KcraTu, 3ameTHM, XOTS 3TO H HE HMEET HH-
K4aKOro OTHOIIEHHA K TOHOJIOTHH, 4TO €CJIH MBI NpOJIeJIaeMm
Takylo NpOLEeAypy ¢ HrpajbHoH KapToil Bcero 52 pasa, TO
y HAC NOJYYUTCH CTONKA, BEICOTOH HAMHOrO NpeBHHIaroNiast
pacctosrHe oT 3eman o Coanma.) Yncaa 2, 4, 8, 16
H T. I., BO3HMKaIOUI{e B HallleM ciayyae, o6pa3yloT reomer-
PHUYECKYIO MPOrpeccHIO.

Puc. 151,

Bce 3TO npekpacHoO, HO yTO NPOHM30HAET, €CMH Mbl Ha-
ugeM cKJajHBaTh JHCT GyMard M, CKaxKeM, IOoCJe IIecTH
CKJaABBAHMH paspexeM ero? Mpl MoxkeMm CKJA/bBATD
JIHCT ABYMSI DPasJHYHBIMH CIOcCO0aMHu: NPOBOAA  KaXKbiil
Pas ckJajKy NOJ NPAMBIM YIJIOM K NpeAblAyllei HiIu ma-
pasieibHo eff. ToyHO Tak Ke MH MOMKEM HNPOBECTH pas-
pes nepHeHAMKYJSpHO NOCJeiHeH CKJIalKe WM napajielbs
Ho efi. B cayyae mapaJ/iiesbHBIX CKJIaNOK H HEPHEeHIHKY-
JASIPHOTO pas3pesa OTBET NPOCT M HEHHTepeceH: Bceria
noJjydyaTcs 2 4acTH; HO B cjyyae IapaJjijieJibHOrO paspesa
Bce cTaHOBHTCH 3anyTaHHuM. IIpw nepBoM cKJIaAbIBaHWH
Mbl HOJNydYaeM CHTyalulo, H3o0paykeHHylo Ha puc. 151, a
(8 nonepeynom ceuennn). Ha BTopom 3srame noJyyaercst
ciayyafi 6, Ha TpeTbeM — cjay4ya#h 6 H T. I. Hongqmas
KaXXAhlfi pa3 9HCJo uYacTeH, Mbl YBHAMM, YTO MOJIYYHTCH
nocaenoBatesbHoCcTh: 1 (HeT pa3pe3oB, Ha PHCYHKe He MO-
kasawo), 3, 5, 9.. HMsoumpeunwbii ym MOxKeT 3aMeTHTh
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CTpaHHO® NMOAOGHE 3TOH MOC/NeA0BATENbHOCTH TOH, 4TO MO-
Jydanach paHee C NOMOWIBIO ONHHX paspe30B — pas3HHIA
COCTOHT JIHUIb B TOM, YTO K KaXAOMYy WiEHY CTapoil MO=
Cle10BaTeNbHOCTH pobasnena 1: 041, 241, 441,
841, ...

Teneps yxe, Kaxercd, npome paboratb ¢ Gymarofi u
HOXKHHLAMH, YeM ¢ pHCyHKaMd. Tak unu uHaue, cienymo-
muM gucaoM Oyner 17. Brumarenbno usyuns puc. 151, Mu
MOXeM 3aMeTHTb, YTO BCE NOXOXKE Ha CAydal, KOrAa uuce
JIO yacTedl ¢ KaxIALIM HIarOM YABAMBAETCS, 32 HCKJIOYEHH=
€M JBYX CBOOONHBIX, HJIH HECOENWHEHHHIX, KPaeB: ecJjiH bl
Mbl MX COEMHHJH, TO HOJNYYHJH OBl B COOTBETCTBYIOLLEM
mecte 1 gacte BMectro 2. HMeHHO nosTomy K Kaxiomy
WIEHY CTapofl  [OCJeNOBaTEeJbHOCTH npuOaBiaseTcd ).
B ciyuae B3aHMHO NepHEHAMKYJISADHHX CKJAALOK U 3aKJIO-
YATEJBHOrO paspe3a J000r0 THOA HOCJAENOBATeIbHOCTH
BO3pacTaeT €O BABOe MeHbllefl ckopocteio: 2, 3, 3, 5, 5, 9,
9, ... , eCliH paspes NepHeHAHKYJSAPEH, U cPa3y HaYHHASCH C
3, 3, ecim OH napaseneH. DKCHEPHMEHT ¢ B6yMaroii noxa-
JeT, MOoyeMy TaK [POHCXOJAHT, HO MH He CMOKeM B3KChes
PAMEHTHPOBATL JOCTATOYHO MOJTO: AOBOJBLHO GLICTPO CTOMN«
Ka CTAHOBHTCSl CJAHIIKOM TOJICTOH, 4yTOOLI €e MOXKHO OLIJIO
paspesats. (CHOBa, KCTaTH ToBOPA, BH MOKETE CHOKONHO
BBIMTPaTh NapH, NPeAJIONKHB KOMY-HHOYIAb CJAOKHTbL MPOH3-
BOJILHBIA JIHCT OyMaru mecsATb pas: CHayaJa NONOJaM, 3a-
T€M CHOBA NONOJAaM H T. A. DTO COBEPLIEHHO HEBO3MOXKHO
CAenaTb: NPOMBHIIEHHOCTb HE BHIMYCKAeT CTOJNb GOJbLIMX
¥ — HJIA — TOHKHX JIHCTOB Oymaru). Tenepb MB HOZXOMHM
K CaMOH CYTH.

Mul kaxnaplii pas ckiagsiBaem H paspesaem Bymary, o
gce epems npogodum paspes He 00 KOHYQ, BMJIOTL A0 Ca-
MOTO DOCJeJHEro pa3pesa, KOTODHIH AeJaeTcd MOJHOCTDIQ.
CkOJIbKO YacTefl MOJYYHTCS HPH KasKAOM UHCJE YaCTHUHBIX
paspesoB? Kakas npu 3ToM o6pasyeTcss NOCJELOBATENb-
HOCTB? [3-3a HapacTaloIleH TONIHHE Mbl MOMEM OKde
3aTbCA He B COCTOSHHH TPOHU3BECTH 3KCHEPHMEHTH ¢ Hae
crodwed GyMarofi, ecqH 4HCIO CKJANOK OpeBbICHT 6 uJu
7; HO, BHHMATEJIbHO H3YYasl TO, YTO NPOHCXOMHT, Mb IpH-
JeM K puc. 152. Uepes x o6osmaueH nociaenpuii pa3spes,
Apyrue paspesnl NepeHYMePOBAHHI: BCE YABauBAETCH, Yepes
Aysicb. MBI OorpaHHUHMCA ciysaem, Koria CKJIaaKH POBO«
AATCA KAXIHA Pas NOX NPAMBIMH yriaMH, #60 B IPOTHBe
HOM Ciyuae Bce CTaHOBHTCA Heyno0oBapuMbiM (Aa M Hall
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crnoco6 nocTaToyHO MA0X). CylecTBYIOT WeTHIpe Hamnpap-
JieHHsi, 0 KOTOPHM MOXKHO paspesaTb Oymary: cesep, IOT,
BOCTOK M 3amaj (3amajg @ BOCTOK Ha CaMOM JeJie IpHBO-
AST K ORHOMY # TOMy ke pe3dyasrtary). OkaseBaercs, yTo
BoI6Op HapasJseHHst Majo BausieT Ha otBeT. (IIpoBoas
paspes, He NOAXOJHTe CAHLIKOM OJH3KO K Kparo.)
CkJajku, pasyMeeTcs, NDOBOASATCS MO MaJeHbKHM He-
paspesaHHEIM dacTsaM. 31echb, 4ToOH He YyBCTBOBaTh ceb
OOMaHUIAKOM, CJeAyeT HaMEKHYTb Ha pe3yJbTaT: HHOTAA

2 2
i
zl x

r r xr «
z 4
2
x 4

3 H 3 3 1 3

Puc. 152,

OKasblBaeTcd, 4yTo NepPeMelllnBaloTes JABe WiM GoJiee mocJe-
JOBATEJbHOCTH HJIH e [OCJeN0BaTeJbHOCTH YEpeiyloT-
¢l — ofilHa ToJyyYaeTcss B CJyyae uyeTHOro, a jApyras — B
cayyae HedeTHOro uyHcja onepauufi. OTBeT AaH B mpuio-
*xenun V.

Yanul

TonoJsiorn AaBHO 3aHMMalOTCA Y3JaMH, HO AO CHX HOp
B 3TOi 06JacTH JOKa3aHO He CJAHLIKOM MHOTO YTBepsKie-
HHli, KpOMe pa3Be TOro, 4yto B OoJsiee uYeM TpPEXMEPHHIX
NPOCTPAHCTBAX Y3JOB He CYILECTBYET. DTo CBA3aHO € TeM
06CTOATEILCTBOM, 4TO KOpAAHOBA KpHBas pas36HBaeT Ha
YacTH TOJIBKO IIOBEPXHOCTh, 4 HE TpPEeXMepHOe IPOCTpaH-
ctBo. DykBa O #eJuT 3Ty CcTpaHully Ha JB€ 4acTH: BHYT-
PEHHIOI H BHEIUHIOK; OAHAKO NPOBOJIOYHASA MeTJd, MOjxBe-
LIeHHass B cepeliHe KOMHATH, HHYero He pasiesder. BuTb

860

MoxeT, o6cyxaas y3ns, 60jiee YMeCTHO CKa3aTbh, YTO eCAH
ABE NETJH 3aleljeHbl B TPEXMEPHOM IIPOCTPAHCTBE, TO B
geTHpeXMepHOM OHH OYyAYT paclensieHH.

Tem He MeHee crapas npobieMa B MaTeMaTHKe OGHIY~
HO 3acJly}HBaeT TOro, YTOGH €e HCCJIEeNOBAaTh: B MaTeMas<
THKe He ObIBaeT CcOBHaJeHHH — KpoOMe pa3Be HEKOTOPHX
HeylauyublX NpubiuKeHd#t, Bpome MnpHOJHKeHHT 3 Aad
yucaa m. (Dta 6JAH30CTH BBOAHJA B 3a0JyXKneHHe MHOTHX:
bnbnus npsamo yrBepxKIaeT, YTO § PaBHO 3, U A0 CHX nOpP
BCTpeyaloTCHd «UyAakH», KoTophle B 310 BepsT. OnHako
I9KCUEHTPHYHOCTh «uyAaka» He 3a0aBJseT, a pas3apakaer

Pac, 153,

oxpyxawomux.) TpyaumocTu ¢ xnaccupukanueil ysjioB ele
He npeonoJieHnl. Henb3s cKasaTh, 4To ABe NETIM CUEIJIEHbI
ApPYyr ¢ APYroM INpocTO Ha TOM OCHOBAaHHH, YTO HX HEJb3sd
pasbvequHuTh. KoHewyHO, ABa Kosibua Ha puc. 153,a cuen-
JEHBl M HX HeJb3d pa3beNdHHTb, HO KaK OHITh B cayyae
Tpex KoJsell, H300paxeHHBIX Ha pHc., 153,67 Hu oano u3s
HHX He CIEmJeHO C APYrHMH, H BCe Ke HX Hejib3 Pasb-
€IMHHTB.

HekoTopble TOMOJOTH IOJAraloT, YTO BCE Y3JH M0 Cy<
IeCTBY OAMHAKOBH — 3TO INPOCTO MNETJH HJAH KDYI'H; HO
6b0 Gl TPYAHO yOelHTb MOpsSIKa, 4yTO y 3anyTaHHOH Be-
peBkH y3el 06pas3oBaJicl NPOCTHIM COeIMHEHHeM ee KOH-
OB HJIH 4TO «OaHTHK» H MODCKOH y3ed — 3TO OAHO H
To xke. Haubosee cylecTBeHHOE CBOMCTBO Y3J10B COCTOMT
B TOM, YTo OHH JAEpXKaTt BEPEBKY, HO 3TO CBA3aHO C Tpe-
HHeM M JIEXHT B CTODOHE OT npejMeTa HALIEro PasroBOpa.
Cnyyaercs, 4TO y3JBH BO3HHKAIOT KaK MNOGOYHHH HPOAYKT
NpH 3aHATHSIX NoBepXHocTAMH. Kpafti nmcra Mé6uyca
npeiacTaBiisgeT co0OH C TOYKH 3pEHHS] TPEXMEPHOro Mpo-
CTPAHCTBA NePeKPyUYEHHYIO NEeTJI0, KOTOPYIO TONOJOTrHYECKH
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MOXKHO NedOpMHPOBATL B OKPYIKHOCTh, KaK 3TO MH JAenas
au Ha puc. 106—108. Oauako, eciu, npexiae YeM CKIECHTb
NOJIOCKY, MbI NEPEKPYTHM ee He Ha 1, a Ha 3 moxa-o6opo-
Ta, TO Kpa#t npumer ¢opMy Tpuauctauka (puc. 154). Ecan
€ro paspesaTb, a KOHIE pPa3beNHHHTh, TO NOJYYHTCH [DPO-
cTediinii 3 Bcex ysnoB. Ha atom ocHoBaH craphit dokyc.
Bur 3arotaBiuBaeTe 4 mupokue GyMaikHble MOJOCKH: OAHY
HENEPEKPYYEHHYIO, OJHY, NePeKPYUIeHHYI0 Ha noJ-060poTa,
OlHYy, NMEPEeKPy4yeHHYI0 Ha 2 noJ-o6opoTa, W ORHY, mepe-
KpyueHHyl0 Ha 3 mon-oGopora. Ecau paspesats 3t no-
JIOCKH BLOJb MO LEHTPYy, To B NEPBOM cJjydyae HOJydaTCH
2 HecuenJeHHble TOJOCKH; BO BTOPOM — 1 JUIHHHAS MOJOC-

Qj Q.Oﬂpaﬁoﬁuﬂmaﬁue
.//eb’;}aﬂmoib/e
nemay \:/

nemau
N~

Puc. 154.

Ka, B TpeTbeM — 2 cleNJIeHHLle HOJOCKH H B HOCJIej-
HeM — 1 NoJiocKa c y3JoM Ha Hel B (POpPMe TDPHJHCTHHKA.
TpuaucTHHKH OBIBAIOT INPABOBHHTOBHMH M JIEBOBHHTOBHI-
MH; HO, XOTf Da3HHWIA MeXAY HHMH H OuYeBHAHA, HEeBO3-
MOIKHO ONDENEJHTh, KaKOH HMEHHO y3eJ NpaBH, a Kakof
JieBHI#, He O0pallasicb K KaKOMY-TO peaJIbHOMY 3TaJoHy .

BecbMa noyunTenbHO NOCMOTPETb, Kak ONpPEAeNsioT
«TIPaBOE» M «JIEBOE» SHLHKJIONEAUYECKHe cJoBapH. Ameri-
can College Dictionary rosopur, manpumep, uTo eciu
CTOATH JIHIIOM K ceBepy, TO HamNpaBJieHHE HaJeBO — 3TO
HampaBJieHHE Ha 3anaj; HanpaBJeHHe Xe HanpaBo — Ha-
npasjesne Ha BocTok H T. A. Funk and Wagnall’s 6osee
HO3THYEH: HAJeBO — 3TO 3HAYHMT «NO HANPaBJEHHIO K ce-
Bepy, KOrja MH CMOTPHM Ha BOCXOAsilee coJHie». Mox-
HO OBLIO Obl HaJeATLCd, 4TO, ONHCHIBAsl HalpaBJieHHe Ha-
NpaBo, aBTOPH H3MEHAT NO3HIHIO TaK, YTOOH 3TO Harpas-
JieHHe COBNaZaJlo ¢ HampaBJIEHHEM Ha 3aKaT; HO YBHI: 3TO

! Moxuno npepcTaBHTb cefe, uTO B NPHPOAE €CThb TaKol YHHBep-
CaJIbHbIA 3TafoH (B aToMHOH (H3HKe), OJHAKO €0 HEBO3MONHO OIlpe-
AEJHTb TONOJNOTHYECKH,
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NPOCTO HAMpaBJieHHe He Ha CeBep, KaK paHblle, a HA Trio.
Webster’s New Collegiate 3anumaer auTponmomeHTpHYE-
CKYIO IO3HIIMIO: JieBasl CTOPOHA y uyesioBeKa cjabee mpaBoil,
TOrAa Kak npaBasi cTopoHa — GoJjee pasButa. Encyclopae-
dia Britannica maer GoJiee H30OUIPEHHOE OnpejeseHHe: OHA
Hamupaer Ha pa3JiiyHe MeXAy NPaBHM H J€BHM B MOJIH-
Tuke. ToyHO Tak ke OOCTOHT C ONpeAeseHHeM MIHUPHHBE U
TOJIMHLL — BCE 3aBHCHT OT TOTO, KaK Bbl JEPKHUTE [0JIO-
By. DTO — OTHOCHTENbHEIE MOHATHA. MOXKHO 3aTesTh AOJTYIO,
6ecrnosie3Hyl0 H AOBOJBHO 3a6aBHYI0 JHCKYCCHIO, CIIPOCHB
Koro-in6o (npeamouTHTebHO KaKoro-uuOyAb 1orMaThKa),
HoYeMy OTpaXkeHHe B 3epKasie MeHsfeT MecTaMH HpaBylo H
JIEBYIO CTOPDOHB, a He BepX ¢ HH30M. Ecjam Bam nmomajer-
cs YeJoBeK, 3HAKOMBIH C 5THM BONPOCOM, OH MOXKET OTBEx
THTb, YTO OTPAXKEHHE MEHfeT MeCcTaMH HE JIEBYIO H Ipas
BYIO CTOPOHBI, a HalpaBJIeHHe crepelu Hasajd (3To Bep-
wo). Torma cnpocute ero, moyeMy oTpakeHHE HpeBpaliaer?
yeJIoBeKa, NepiKallero Kapauaal B npaBoil pyke, B TaKOro
e ueJoBeKa, HO C KapaHAalloM B JIEBOH pyKe, HpHYEM
KapaHjair no-npesitHemy HaAnpasiexn ocrpuem esepx. Bail
OININIOHEHT, BEPOSITHO, CTAHET B TYHHK.

9
CIAYWAETCH AEJO O NMPOKOJOTOM TOPE

Cynbsga. Haunnaerca caymanue gesna. Iloxanyficra,
H3J0KHTEe cBou AoBoAH, mucTep H:xoue. Ilepen Bamu goc-
Ka Ha cJayuaii, eclid BBl IOXKeJaeTe CAeJaTb KaKHe-JIHGO
PHCYHKH.

Jxounc. Mol gocronmoyTeHHHH onnoHeHT, AokTop CH-
Tyc, YTBepkKpaaeT, 4YTO OH BHIBEPHYJ HAaH3HAHKY AaBTOMO-
OHJIBHYIO KaMepy.

Curtyc (nepebusas). Ilocie Toro kak mpomesnan cGOKY
MaJIEHBKYIO JALIDKY.

IO xonc. Bepuo. OH xBacraer 3TuM, KaK 4e€M-TO Y-
BHTEJbHBIM, HO £ M B caMOM jeje Obii Obl YNHMBJEH, €CJIH
OBl OH okasajcsl npaB. § cuHTal0, yro Kamepa BHEEPHYTA
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Hau3HAHKY JHULI> HATIOJOBHHY, B3TJsiHUTe camu (ueprur na
docke puc. 155).

Cyapsa Jokrop CurTyc, He H3JOXHTE JIH BH HaM
CBOH JOBOABI?

CuTyc. Mo# onnoyenT, OueBHAHO, BBeleH B 3a6JyXK-
JeHHe TeM HecyIIecTBEHHBIM OOCTOSTENILCTBOM, UTO Kamepa
MMeeT Tenepb BHJA, YKa3aHHBIH Ha pHCYHKe, I'le OHa Haimo-
MHHAeT OTOPBAHHYIO OT YalIKH HOJYo pPyuky, OueBHIHO,

Puc. 155,

risis Ha PHCYHOK, OH He y3HaJa B Hel Top. KoHeuno, Ka-
Mepa AeQOpMHpOBAaHAa H COTHYTA, HO TONOJOrHYECKH OHa
npeacraeaser coGod TOp, XOTS H YPOKOJOTHI, KakKUM OH
M OBl 10 HHBEPCHH.

Cyabsa Husepcuu?

Curyc. o BHBOpauHBaHHS HAH3HAHKY — HO TepPMHH
«HHBEPCHA» 3ByuHT OGosee KpacuBo (H Gojiee HaywHO),
Ecin BHHMaTe/bHO H3y4YHTb IPEACTABJIEHHYIO HA PHCYHKE

6D ) ©

Puc, 156.

¢urypy, To MOXKHO 3aMeTHTh, YTO OHa IpPEACTaB/SET CO-
60f HpPOCTO TOpP C JJHHHOH, Y3KOH M H30THYTOH NBIPOH,
npoxojsuied HO LEHTPY — t0, YTO MBI HasBadH Obl JLIp-
Kofi oT Oy6JauKka. ¥ KaMmephl, npeicraBJjieHHO# Ha puc. 156,
BHYTpPEeHHEE NMPOCTPAHCTBO, I'le OOBLIYHO HAXONHTCHA CHKATHIA
BO3JYX, CHJIOILEHO H BEITAHYTO. 51 MOry NOKasaTk Ha AocC-
Ke, KaK M3 JaHHO# (OPMH MOXKHO NOJY4YHTb GOJee OGHY-
HYIO, He paspbiBas M He ckjienBas kamepy. ([lodxodur x
docke u ueptur puc. 156.) Kak Bbl BHAHTE, HYXKHO GHLIO
TOJILKO HEMHOTO YKOPOTHTD ee,
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Hxounc. U mpa 3ToM BHYTpeHH:AS, HeBHBEpHYyTad,
JaCTh CBOAHTCHA K TOHKOMY Konequ!

Curyc (npenebpezas srum svinadom). Mue 6b X0+
TeN0Ch TaKxke O0paTHTb BHHMaHHE Ha TO OGCTOSITENLCTBO,
'—n‘ﬂ

{He obpawaime Baumonus
HA TYHHMUPHBIE S —
0 Wz pest noudem dansuie)®

Puc. 157,

49TO Kamepa, C KOTOPOH s Hayaj, Gblja cepofi: Temepn ke
oHa yepHasd! DTO NPOH3OHLIO MOTOMY, YTO BHYTPEHHSS MO-

BEPXHOCTh OHJia YepHOH, a Temepb uepHa BCA BHEHIHAS
4acTh.,

Treranmn”

Puc, 158,

Cyaba. He Mornu 6bl BH NOK43aTh HaMm, Kak 570
aejaeTca?

Cutyc (ydpyuenno). O... noxanyficra, ecim Bu Hae
craupaete. ([losxae naewamu, on nexkoropoe spems 6opere
ca ¢ puc, 155, wanomunan coboii cratyro JIaokoona; Has
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KOHey Kamepa npuxumaer c80l nepeoHAYAsbHbLI aud
([puc. 157, a] — ona eca cepas.) Hy Bot! 1 Tenepr Bce no-
acHIO cepueit pucynkos (Hoer x docxe) Ha puc. 157,6

ety

Bud

Puc. 160.

H 6 MB pacuIHpsieM ABIPY GO Tex IOp, IOKa HE OCTaHeTcd
y3eHbKHH mepellleek (puc. 158). 3aTeM MH HayuHaeM 3a-
BOpauyHBaTh YacTh Topa Hasax (puc. 159, a), noaoGHO ToMy
KaK 3TO AeJalT C ToJeHHIIeM Hocka, 0003Hayas HOBYIO
HOSIBJASAIOILYIOCA YacTb BHYTDeHHeil CTOPOHBI NOBEPXHOCTH
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uepes P, a BHEIUHIOIO CTOPOHY NOBEpXHOCTH gepe3 Q. Tla«
Jee MH NpOROJKaeM 3Ty omepauuio (puc. 159,6 u 8) 1o
TeX [Op, NMoKa P He oKaxeTcs psaaoM C Q, ymeHbmias
JABIPY 10. ee nepBOHayasJbHBLIX pasMepoB. Ha puc. 160, a
H3o0paxeH BHA C TOPHA, U MOXKHO 3aMeTHTh, 4TO OyepTa-
HHsl JBIPH NPHHSJIA Tenepb (OpPMY IBaxXAH H3OTHYTO
KOPAaHOBO# KPHBOM, KOTOPYIO MH BHOBb HAYHHAeM CTd-
ruBaTe (puc. 160,6 u 6). Ha puc. 161 Ml npunanu Topy
€ro MNepBOHAYAJbHYI (QopMmy OyOauKa. MOKHO 3aMeTHTB,
9T0 P, nepBOHAYaJbHO pacHOJIOXKEHHOE HA BHYTPeHHeH
CTOpOHE NOBEPXHOCTH, Teeph PACHOJOKEHO CHAPYIKH, TO=
rla Kak IpsMO NpOTHBONOJOXKHOoe npomsouio ¢ Q. Top
BHIBEDHYT HaH3HAHKY.

(2 Gnympu}
o Y.

Puc. 161. Puc. 162.

HOxowc. Sl noHuMaio 3TH paccyxIeHHS BIJIOTH 1O
puc. 159, 6; HO 37ech M CJAEAYET OCTAHOBHTBCS, HGO TOJBKO
0 3TOr0 MeCTa BHl CMOXKETe MAaHHNYJHPOBATb C HACTOS-
wed kamepod. ITosBosbTe MHe mnepemenats puc. 159, 6,
AalH OH GoJee COOTBETCTBOBAJ PeaJbHOCTH (HJH BauieMy
npeAcTaBieHHi0 o Hell). OH GymeT BHIsAeTb BOT Tak
(veprur puc. 162), ¥ BHYTpeHHS HOJOBHHA TOYHO TaKas
e, KaK M BHayajle: BB OPOCTO HA3804u €€ BHBEpPHYTO.
Bce ToukH Ha Hell, KOTOPHE paHbllle CMOTpend ApYr Ha
Apyra, CMOTPAT APYr Ha JApyra M Tenepb, a Te€, KOTOphle
CMOTpEJIH B NPOTHBOMNOJIOXKHEIE CTOPOHHL...

Cutyc (nepebusas). Jla, Ho paublle YNOMSHYyTHE
BaMH TOYKH CMOTDEJH 6HYTPb, a Tenepb OHH CMOTPAT HA-
pyorcy. ,

IO xounc (uder x docke). Mue kaxercss, s MoOry sr1o
noscHuTb. BOT nepen wamum mepuatka (puc. 163, a); xo-
NyCTHM, OHA YepHAast BHYTPH H cepasi cCHapyH. Tenepp MbI
HaYHEM BHIBOPauMBaTh €€ Hau3HaHKy. Chauasia GymeM 3a-
BepTHIBAThL 3ansfACThe [0 TEX NOP, HOKa 3TO MOXKHO Aenath
(puc. 163,6). Mu sameuaeM, uTo majpmsl OCTaloTCs Ha
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mecte (puc. 164,a), Temeps BHTOJIKHEM HX Hapyxy
(puc. 164, 6) Bce, 3a uckawyenneM cpednezo nasvya. 006+
patdTe BHHMAauue, AXKEHTJbMEHBl, 4YTO €CJH Mbl 3albLEM
OTBEPCTHE Yy NEPYaTKH, TO BCE, YTO BHICOKOYYEHBIH MOKTOP
HasBaJ <«BHEIIHOCTBIO», CTaHeT Tenepb 44epHsiM: HO BOT

Puc. 163.

Kak OblTb CO CPeJHHM HNaJjblieM? BEBIBEepHYJH MB €r0 Ha«
H3HAHKy WJH 2Ke NPOCTO HTPaeM CJIOBaMH?

Cutyc. Ho ato xe ne Top!

Hdxonc (xurpo). MoeMy nOCTONOYTEHHOMY ONNOHEH«
Ty HpaBHTCH TONOJOTHYeCKas 3KBHBAJEHTHOCTb, Mory Ju
A NpelnoJIOXKHTb, 4TO NepyaTKa (mocje Toro Kak MH 3a-
IbeM Yy Hee OTBEpPCTHE) CTaHEeT TONOJOTHYECKH 3KBHBA-

Puc, 164.

-qienTHa cohepe? JJomycTuM, Mbl HayHeM C OJHONAJOH Iep-
yaTkn (pHc. 16D) W npHIIbeM ee KOHYHK K Kpal OTBEp-
cTHd. 3areM HayHeM cOBepIaTh MHBEPCHIO, KAK CKa3aJ OH
aoktop. Ilponosxum nawu Ae#CTBHA, Ho IVISIHBTE cioga H
BHEMJIMTE: HAM HHKOTJAa He YAAacTcid BBIBEDHYTh NEpYaTKy
HaM3HaHKy Oojee YemM HAMOJOBHHY, NaKe eCJHH MEl 3aros
HHM KOHel nanibna BHYTpb. Ecam 6B Ha KOHYHMKEe Najib=
pa Onlna HeGoJabilasdg AbIPKA, TO MB NOJYYHJH OB (urys
Py, B TOUHOCTH roMeOMOP(dHYI0 aBTOMOOHJLHON KaMepe.
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Curyc. U ona oxazanaco 61 BHBepHyTOHT

Hdxounc. He mory s g Bac NONPOCHTh YTOUHHTD
PasHHIY MeXIy MOJIOXKEHHEM CPEAHEero majabma H ocTalb-
HEIX NaJblieB Ha puc. 164, 67

b 8 B

Puc, 165,

Curyc. Ona, Mmm... Ho ato xke abeypa! Ara! 9§ 3narmw,
B yeM geno! (Hder x Jocxe.) Bot mepen mamu (puc. 166)

nosas npokosoras cdepa. CKBO3b NLIPKY MBI MOKeM BH-
BEPHYTh €€ HAH3HAHKY — Bhbl, KOHEYHO, NONYCKaeTe MoK0G-
Hyl0 Bo3MOxHOCTh? Temepr s 3aKjel ABPY H BAABJIIO

Puc. 167,

yacTb chepst BHYTpb (puc. 167) — anunyaupyer au 3To Ta-
TAMHCTBEHHBIM (4TOOH He CKas3aTh CeMaHTHYeCKHM) o6pa-
30M HOJIOBHHY BCEH HHBEpCHH?
O xonc. B nanHom ciayuae uer. Ho Beap mm o6cysk-
naeM Top. ‘
Cutyc. CMeo Jd 1 CIPOCHTb, KaK MOXKeT HeKHHE Top
ObiTh Goslee BHBEPHYTHIM HAaH3HAHKY, uYem MOH? ¥ Hero
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BCSl HEKOTa BHYTPEHHAS YacTh HNOBEPXHOCTH CMOTDHT Te«
nepb HapyXy.

IO xowuc. Ilossonwre. (Beper xamepy u nawunaer ma-
HURYAUPOBATO HONMCHUUAMU U ObICTPO COXHYU[UM KAeeM.)
51 paspesaro Kamepy mnomepek (puc. 168,a), 3aTeM nos-
HOCTBIO BHIBOPAYHBAK0 HaW3HAHKY oO6pasoBaBuimiics npu
3TOM UMJHHAD (puc. 168,6—e) ¥ BHOBb CKJIEHBAW KOHIIH
(puc. 168,0). Mue kaxeTcs, YTO MH BCe COTJACHMCS €

-

P b
//,"
‘*~\\ il
/ T
i\
2 d
Puc. 168.

TeM, YTO TOJIYYEHHYIO (PUrypy AeHCTBHTENHLHO MOMKHO Ha«
3BaTb BLIBEPHYTHM TOPOM. OH BEITVISAHT TaK e, KK H HC~
XOAHHH TOP, a He KaK NoJas PyYKa OT YaliKH.

Cutyc. B Tonojornnm Bel He MOXKETe amNeIHPOBATh
K BHEIIHEMY BHAY: Ile KPHTEpHH TOro, 4To Bam Top 60-
Jiee BHIBEPHYT, yeM MOH?

IO xonc J[laBafiTe BepHeMcs K BaliuM COOGCTBEHHBIM
pucynkaM. Mue xoresnock 6H 0GpaTuTh Balle BHHMAaHHE Ha
OJIMH TONOJIOTHYECKHH HHBADHAHT: 3alleIJIEHHOCTb...

Cutyc. Kak! Ho 310 e ne...

Cynbs Ilosnmee, noktop, mosauee. IIponosxaiire,
muctep JlxoHC.

I xounc. JlBe 3aMKHyThle KDHBHE, CLEMJEHHHE MeX-
Iy co0GO0fl, HeJb3s paclUenuTh ¢ NOMOIIBI TOMOJOTHYECKOH
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nedopManud. §1 NpoBoxXYy IBe TaKne KpUBHE Ha BallHX
pucyHkax (puc. 157—161): oana H3 HHX, X, HAET BOKPYr
tpy6uaToif yactu, a apyras, y, BHyTpH ee. OOpaTuTe BHH-
MaHMe, 3TH KPHBHE ClellIeHH MeXAay cobofi. SI mapucoBasa
HX Ha KaxJAOM 3Tane Balled Tak Has3blBaeMOH HHBEDCHH,
M MOXKHO 3aMeTHTh, UTO B KOHIIE OHH BCE €lle OCTalTCH
cuenJeHHbMA!

Puc. 169.

Curtyec. Hy, u o yem 370 ToBOpHT?

Il xouc. B moem caytsae oHu pacuenasworces. (IToxa-
3v16aeT NYHKTUPHble AURUL Ha puc. 168.)

Cutyc. Tak HewecTHo! Br paspesannm oAHy H3 He-
1enb... (30ect oH ocexaercs, TaK Kax 0CO3HAeT, 4To, daxce
ecau paspesaTy NneTAU 6 e20 CAydae, 3AYEnAeHHOCTb He
usmenurcs.) Bce TpUBHAJBHO: 3alieNJIEHHOCTh HE ABJSAETCS
HHBADHAHTOM B 7-MepHOM npocTpaHcTBe. Kaxaomy wusse-
CTHO, YTO HMEHHO MO 3TOH IPHYHMHE y3eJ He MOXKET cyuie-
CTBOBATh B NPOCTPAHCTBE pasMepHOCTH, Goablied 3!

Puc. 170.

T xouc. Ilo3BosbTe MHE BepHyTbCS K TJaBHOMY ap-
I'yMeHTy MOEro ONNOHEHTa, 3aKJAIOYaoueMycs B TOM, YTO
BCS BHYTPEHHsisl CTOPOHA IOBEPXHOCTH CMOTDPHUT Tenephb Ha-
pyxy. Takoe yTBepiieHHE DaBHO3HAYHO TOMY, 4TO €CJIH
MH BOOOPAasHM CEPHIO NPSAMBEIX, KOTOphle B HONEPEYHOM
CeyeHHH BHIMJAASNT, Kak Ha puc. 169, a, To oHH HaxomsiTcs
M0 COCeACTBY C BHYTPEHHOCTbIO Haule#t moBepxHocTH. IToc-
Je MaHHNyJAsuuii JOKTOpPa OHH GyAYyT HampaBJeHb BOBHe
‘(puc. 169, 6). Ho, st Haneoch, OH BCHOMHHT, yTo puc. 170, a
TONOJIOTHYECKH HAeHTHueH puc. 170,6, u nobaBieHHe emme
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ONHOre H3MepeHHs NO3BOAHT COBEPIIHTL HYKHYIO Hedop<
Maliuio.

Curyc. Ho 5 %€ me momb3oBajici 4eTBePTHIM H3Me-
penuem!

N xonc. He nomssoBascss uM #u 1, Korga pacuenisa
RETJIN.

CuTyc. Moxer OHTb, H HEeT, HO BH paHee B BalIHX
COOCTBEHHHX apryMeHTaX HONYCTHJH CyLUIeCTBOBAHHE 3THX
MaJIeHbKHX OTPE3KOB HPSIMBIX, NPOBENEHHHIX painajbHO OT
NanHoO#i moBepxHOcTH. Korfia BEH TOBOPHJH, YTO HOJOBHHA
MOEro TOpa OCTaJaCh «TOYHO TAKOH K€, KAK M BHAYajes,
TO BB Te€M CaMBbIM YTBEPXKJAaJH, 4TO NpsiMbBle, HanpaBJeH-
Hble ADYr Ha Jpyra A0 HHBEPCHH, OCTAJHCb TAKHMH Xe U

a J

Puc. 171.

nocne Hee. Ho, no Bamemy cobcTBeHHOMY MHEHHIO, 3T0
TPHBHAJBHO € TOYKH 3PEHHs TOMOJOTHH. Dosee Toro, ecau
TOKpLITh TOP B NPOLOJEBHOM HaNpaBJEHHH CETHIO JHHHI
(puc. 171, a), T0 MbHl OOHapyXHM, YTO NOCJe MOef HHBep-
cHH OHH OyAyT HATH B NONEPEYHOM HaNpaBJIeHHUH
(puc. 171,06), pasymeercss, Ha 00€HX CTOPOHAX NOBEPXHO-
CTH. DTO yXKe HacTosfllee HaMeHenue! :

O xouc. § ne nmonmMawlo, npHuem 3aech Bce 3To.
C KakOil CTOPOHH 3TO XapakTepusyeT BHIBOpaYHBaHHe Ha-
usganky? 1 OHl cKasaJ, 4TO 3To 03HaYaeT, yTo BCH Bamuia
AedopManusa Oblsia coBcem Apyroro copra! (Oru cmorpar
dpyz Ha Opyea, Taxero dvuud.)

Cyapsa Hrak, s noxseay urord. B mosb3y aoktopa
Cutyca ropopHT Clelymollee: BO-HEPBHX, BHYTPEHHIOIO CTO-
poHY THOBEPXHOCTH OH OOGPaTHJI HapYyXy, U 1 CKJOHEH
CUMTATh, YTO 3TO HMEHHO H NOHHMAaeTcsl OOGLIYHO TMOJL <Bbi«
BOpayHBaHHEM HAHM3HAHKY»; BO-BTOPHX, TONOJOIHYECKH
TOBOPsl, OH HA4aJ M 3aKOHYHJ CBOH MaHHOYJAIMH TOPOM;
HaKOHell, B-TPETbHX, OH NOMEHSJ NPOAOJbHYIO «CEeTKy» Ha
nonepeunylo, C Apyro#i cTropousi, muctep JIKOHC Toxe 06«
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paTHJ BHYTPEHHIOIO CTOPOHY IIOBEDXHOCTH HapyxKy, OH TaK«
K€ HAaYaJd H 3aKOHUYHJ CBOH MAHHOYJSIHH TOPOM H, XOTS
OH M He H3MeHHJ CceTKy, 3aTO €My YAaJjoCh PACHENHTb
cuenJieHHble MEXAy COOOH KDHBHIE, YEro He CyMeJ CAeNaTh
noxrop Cutyc. Cya HpPOCHT NPHCSIKHBIX BLIHECTH CBOE pe-
meHne. (Mogicer 6biTb, 4uUTATEAb NPUCOEOUHUTCS K NpPU-
CANXCHOILM U NOMOXNET UM PEUUTs, KAKol npuzosop ciaedyer
suinecru. AsTop obrapyscua, 4To Ouckyccus no OawnHoMy
80NPOCY MOMET 3ANOAHUTL 6eCb Be4ep -— 8 HeKOTOPOM
cubicae 6ce Oeno 6 onpedeseHuu, xors aTo u He Oeiaer
npedmer o6cysnclenus TPUBUAALHLIM, KAK CKA3aA 6bl HAUL
yeaxcaemoil Jokrop.)

10
HENPEPBIBHOCTb U JXHCKPETHOCTD

«Clepyiomee 44ci0»

[TepanTHyHOCTL BO MHOTOM IPOTHBOMOJIOXKHA HIpE CJAO-
Bamd. TomoJiorus npeanouyntTaeT OHTL HEPa3GOPYHBOH B TOM,
4YTO KacaeTcsl TOYHLIX pa3MepoB # (opM, HO oHaA CTaHO-
BHTCSl OYeHb BHHMAaTeNbHOH, KOTJa peyb 3aXOAHUT O TOYHOM
CMBIC/Ie KaKHX-TO NOHATHH wuax yTBepxkiaenufi. Ham ka-
JKeTCs MOHATHHIM, 4YTO HOApasyMeBaeTcs IOJA HeNpephIBHOR
aunMefl: 3To nuHHA Ges paspuBoB. OnHAKO Takoe ompeje-
JieHHe TONPOCTY TaBTOJIOTHS, H IS HYXKA MaTeMaTHKH ero
cienyeT ycoBeplleHCTBOBaThb. UTO, COGCTBEHHO, WpEACTAB-
asier cobofi «paspuB»? Ecanm pasopsath B 0JHOM MecTe
BepeBKY, TO OHAa, KOHEYHO, pacmajaercs Ha ABe YacTH; HY,
a YTO NOJYYHTCH, ecJ¥ MB HopBeMm ceTb? [lajee, Bo3bMmeM,
HanpuMmep, nesanle yucaa ot 1 a0 20. B uexkoropom cMucie
MOXKHO CYHTaTh, YTO €CJH MH OMycTHM YHCIO 13, TO B pany
3THX uHcesl o0pa3yeTcs pasphlB, a €clAH HE ONYCTHM, TO
paspeiBa He OynerT. OnHAKO, €CJH CONOCTABHTb 3TH YHCJA
OTMeTKaM Ha JHHedke (AomycTHM, YTO peyb HAeT 06
OOLIYHOH H3MepUTeJbHOH JHHEeHKe C HAUMEHLIIHM AEJeHH-
eM, paBHHM 1 MM), TO Kak MH cjesJaeM NOCJENOBaTeNbe
HOCTh HAllKX 4uceJa HenpepoiBHOH? HTo 3T0 03Hayaer?
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MoskeM JH MBI BCTABHTH MexAY HHMH HEKOTOpHIE P06«

Hple 49MCJa, a MeEXAy TeMmH — ApyrHe JpoOHEe uYHCaa
i T. A Ho OeckomeunoctH? Ecam 3TOoT Hpouecc He 000-
pBeTcs, TO ecTb €cJIH Ha KAaKOM-TO LIare MH He CMOXEM
cKa3aTh, 4TO BCe UHCJA yKe HCYepHaHbl, TO MH HHKOrAa
He cymeeM ero 3akoHyuTb. Ho ecam 6p MbI cKasaju, 4To
Haul [pollecC 3aKaHyHBaeTcsd Ha KaKOM-TO Miare, To Kak
6Bl CMOIJIH YTBEPXKAaTh, YTO HE CMOXKEM BCTABHTbL MEKIY
NAHHBIMH 4YHCJaMHM HOBHE, HCHOJb30BaB 0(oJsiee MeJKue
npobu?

BHITb MOXKET, BMECTO 3TOr0 MHB MOTJH OH HayaTh ¢
KaKoro-TO MecTa, HOCTaBHB HAa HEM TOYKY, a 3aTeM pSAAOM
¢ Hefi mocTaBHTEH elle oaHy W T. A. Ho ecan, xak oOniuno
YTBEp:KAAIOT y4eOHHKH T€OMETPHH, Y TOYKH €CTb MHOJOZKe-
Hue, HO HeT BeJHYHHH (OTCYTCTBYIOT pasMepel B Jjio6oM
HanpaBJEHHH), TO, TOBOPS, 4yTO ApPyras TOuka, TakKkKe He
HMeIolas pasMepoB, DacHojioXeHa padom ¢ nepeol, MHL
yTBepKNaeM TeM CaMbiM, 4TO mexcdy HUMU HeT pPaccTos-
Hua. 3HAYHT, OHH PACHOJIOXKEHE B OJHOM M TOM e Mec-
Te, a HOCKOJBKY €JHHCTBEHHOE Da3JHYHe MEXKAY TOUKAMH
3aKJI0YaeTCs B HX DACIOJOXKEHHH, TO 3TO O3HAYAeT, YTO
BTOpasi TOYKa IONpPOCTy coBHajzaeT c mnepsoi. Cuenosa-
TeJbHO, MB HE MOXKeM HOCTaBHTb TOYKY, OAuscaluyro &
OanHoil. DTo MecThb 3a NENAaHTHYHOCTb, CTOJb BAXHYIO B
TOHOJOTHH.

[Toxoxe OOCTOMT A€J0 M C MAaKCHMyMaMH M MHHHMY-
maMH. Eciu MB paccMOTPHM MHOXECTBO Bcex yHcesa oT |
no 2 BKJIIOYHTENbHO, TO 1 OyneT cpein HHX MHHHMAJLHHM,
a 2 — makcuMaJbHEIM uHcioM. Ho ecam MBL paccMoTpuM
quesaa crporo GoJsblue 1 H CTPOro MeHbie 2, TO BCe H3-
MeHATcs. MuHHMaJbHBIM NOJXKHO ObThH caexyionlee 3a | u
Goabiiee ! 4gWca0, a MacHMaJbHHIM — clefyiwolilee 3a 2 u
MeHbllee 2 YHCJIO; OJHAKO HH TOro, HH ADYroro 4ymcjaa MHl
ykasaTb He MoxeM. (B mepsom ciyuae y nac Obljio TO,
yTO Ha3bLIBAETCS 3aMKHYTHIM YHCJAOBBIM MHOMKECTBOM, a BO
BTOPOM CJIyYae — OTKPLITOE YHCJIOBOE MHOXKECTBO. XOTd
pasjinuHe MeXIYy HHMH MOXKET II0Ka3aTbCsl HECYLIeCTBEH-
HBIM, OHO, KaK MH YBHIHM HO3AHee, KOTJa peyb NOHAET O
MHOXKeCTBaX — B 0COGEHHOCTH O MHOXKecTBax ToO4YeK,— 4a-
CTO OKa3nBaeTcs BechMa BaxunM.) Ho xakoe oTHoLIeHUe
STOT Pa3TOBOP O YHCJaX HMeeT K TONOJOTHH?

J1abnl OGBSCHHTB 3TO, MBI JOJIZKHBI YTOYHMTbH, KaKOH
CMBICJ MOXHO BJOXHTb B HOHSITHE MHONCECT6G. Mbl yBHa
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JIMM, YTO IO OTHOIICHHIO K MHOXKECTBAM HMEIOT CMBICA He-
KOTOpHE TOHATHA M YTBEPXKIAEHHS, KOTODHIM HeJb3s IIpH-
4aTb Da3yMHBIH CMBICJI, KOTAa Deub HAET 00 OTAesbHHX
3JleMEHTaX 3THX MHOXeCTB. DTO HaMOMHHaeT (XOTd H He
BO BCEX OTHOMIGHMAX) CHTYAaLHIO B TONOJOTHH, TA€ HIHO-
pHPYIOTCS MHAMBHAYyaJbHHE OCOGEHHOCTH, CKaxeM, (Guryp,
OrpaBHYEHHBIX 3aMKHYTBIMH KPHBEIMH, a 3TH (DHTYpH pac-
CMaTpHBAalOTCA NPOCTO KaK COBOKYNHOCTb 00BekTOB, 06Jia-
JaOLUX HEKHM 00umuM Ha6opoM HHBApHAHTOB.

HenpepbiBHOCTD

Korzga urTo-to He sBJAAeTCA HENPepPHBHHM, MH HAa3H-
BaeM ero AHCKpeTHHM. Habop Bcex meJbIXx uHces AHCKpe-
Ten (XoT# u OecKOHeYeH); NecOK Ha Oepery MoOpsi JAHCKpe-
TEH; Jaxe BOJAA JHCKPeTHA, eCJdH MHBl paclleluM ee Ha
cocraBjspomAe MoJekyinl. Henb3s ckasartb, uTo gucjoBaf
npsAMasl HeNpepeIBHA NOTOMY, YTO OHA COAEpKHT GeCKOHey-
HOe YHCJO TOYeK: Ha HeH HaXoZHTCs GecKOHEYHOE YHCJIO
panunoHAJBHHX Apobel, HO Kak OhITh ¢ OGECKOHEYHHM YHC-
JIOM TIyCTOT, KyAa MOXKHO BCTaBHTb HOBHiEe Apo6u? «Pas
IIHOHAJIbHHE>, KOHEYHO, O3HAYAeT, 4TO KAKIAYI0 H3 Apobeil
MOXKHO NPEACTABHTL B BHAE OTHOUIEHHS IEALIX QHCEN: 1/m.
Jlro6oe MBICAHMOE DAllHOHAJNBHOE YHCJIO MOXKHO NpeAcTa-
BUTb B TakoM Buiae (8==8/1), uyero Henn3s clenats B
crydae HPPAalHOHAJbHBIX 4YHCeN, Bpofe @ uad 4/2 (ux
MOXKHO JIHIIb OpHOJIH3HTE TAKHMH APOGSIMH).

Kak npaBHJO, TONOJOrH NPelNOYHTAIOT I10JL30BATHLCS
CJIOBOM <«HENPEPLIBHHIA® CKOpee IO OTHOWIEHHIO K IpoIec-
caM, 4eM K INPOCTpAHCTBaM (mpsiMas — 3TO OAHOMEpPHOe
NPOCTPAHCTBO), HO €CJIH MBl AOJKHBI BOCHOJB30BATLCH HM,
roBopsl O NDSAMOH, TO HenpepulBHOCTb 03HAYAET, 4TO Mbl
MONCeM CONOCTABUTO MHOMECTBO BCeX TOUeK NPAMOL MHO-
wcecTsy ecex eeujecTeennolx 4ucen. Tloa BeuiecTBEHHBIMH
Mbl MOHHMAaeM KaK DallHOHAJbHble, TAK H HPPAIlHOHAJbHHE
yucaa. JlokasaHO, YTO HPPALMOHANbHEIX YHCEJ IO Kpaifi-
Heli Mepe crosib ke (OECKOHEYHO) MHOrO, CKOJb MHOIO H
panuoHaJbHBIX uYHcesa !. OCHOBHOE pasiHgHe COCTOHT B
TOM, YTO DalHOHAJbHHE YHCJIA MOXKHO INEPEHYMEpPOBATh,
TOrAa KaK € HPPANMOHAJbHBIMH YHCJIAMH 3TO He yjaaerTcs.

! Ha camoM gese 10Ka3aHO, UTO HPPALHOHANBHBIX 9HCE] B HEKOTO-
poM (TOuHO ONMpeReseMOM) CMbIC/Ae CJOBa «IOPa3fo Goaplie», UeM pa-
uuoHambHHX (cM. HuBen A. Yucna paysonanbHble M HpPpaLHOHAJbe
Hpre. — M.: Mup, 1966, npunoxenue B). — Hpun. nepes.
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IlepenyMepoBath — 3T0 3HAYHT, YTO DaLHOHAJbHBIE YHCJA
MOKHO HepecyHTaTh IO mopsaky: I, 2, 3 w T. L. mo oo;
CJIOBO <«MOXHO» 3JeCh HMeeT TOT CMEICJ, YTO MBI MOMKEM
yKa3aThb HpOLEAYDPY, NMO3BOJSIONIYIO 3TO CAesiaTh, He IpoO-
OYyCTHB HH ORHOTO yHcaa. B cayyae panHOHANbHBIX JpO-
Oefi, n/m, XoT9 MB H He MOXeM [epecyHTaTb HX B ecTe-
CTBEHHOM moOpsfiKe (MOCKOJBKY HHKOrJa He MOXKEM YKa-
3aTb Apobb, TOUHO «CJEAYIOUIYIO» 3a AaHHOH ApOOBW0O), Cy-
L{eCcTBYeT O/Ha OCTPOYMHAS YJOBKa, MO3BOJsIOIIA OGOKTH
3Ty TPYAHOCTE.

Bce mesnble uyuciia MK 3amucHBaeM B BHAe [ApoGedi:
=1, 2=2/; ¥ 1. L., a BO BCeX OCTaJbHHX NpPOGAX
MH HpPOHM3BOAHM MaKCHMAaJbHO BO3MOXKHHE COKpalleHHd,
NOCKONIBKY B HPOTHBHOM CJyyae Mbl BCTPETHJHChL OH He-
CKOJIbKO Pa3 ¢ OJHHM H TeM XK€ YHCJIOM, Hampumep 1%/
H S5 u 1. 1. Temeppr ML HauymHaem c !/, zateM HaeT /s,
JaJnee 2/[1 l/3, 3/1, l/4’ 2/37 3/2) 4/1; 1/5)"'—HpH JAaHHOM
cnocobe nepecyera Apobeli Bce BpeMsl Bo3pacTaeT! He BeJu-
9uHA JApoOH, & CYMMQ YeAblX HUcCeA, YHACTEYIOWUX 8 ee
3anuct, TO eCTb CyMMa 9JHCJATeNs W 3HaMeHaTeJs JaHHOM
apo6u. Tak y !/; 3Ta cyMMa MHHHMAaJbHA; Jajiee HAYT !/q
u 2/, (Apobu ¢ OAHHAKOBOH CYMMO# Mbl 3alHCHIBAEM B IO-
psake uX Bo3pacraHus); 3ateM—!/3 u 3/, (cymMma pas-
Ha 4); nanee !/4, 2/3 u 3/ (cyMma paBHa 5) u 1. 1. Ilo
Mepe NPOABHIKEHHS BOepe] NOsBJAeTCs Bce GoJblie NMPOmy-
IIeHHBIX Apobell, Bpoie TeX, 4TO HaxonATcs Mexay !/, n !/s.
Mrul HHKOorza He KOHYMM STOTO NpONECca, OJHAKO TakK HaM
yJIaeTcst pacHOJIOXHTEL ApoGH B HOBOM (IIpHYeM AOCTATOYHO
JIOTHYHOM) TNOpSAKe, OTYero KaxKAoe palHoHaJbHOE JHCJIO
NoABHTCS B Hauled INOCJAeZOBaTeJbHOCTH npobelt oduH u
T046K0 0Jun pas. DTo 3HAUHT, YTO Mbl HEepeHyMepOBaJH
6ce panMoHaNbHHe uyncaa: 1, 2, 3 u T. 4.

B npuBenennofi sneck TabiMume NOA KaxXAHM palHo-
HAJbHBIM YHCJOM HamlpcaHa CyMMa €ero 4YHCJIHTeJS H 3Ha-
MeHaTesd, a NOA HeH HOpANKOBLIH HOMep HAAHHOTO YHCJA:

W lls e s *h Y s Pl s e .
2 3 3 4 4 5 5 5 5 6 ...
1 2 3 4 5 6 7 8 9 10...

Jlio6oe MHOXKeCTBO uuces (MM TOYEeK, HJH 49ero yrofi-
HO JIpyroro), KOTOpO€ MOXKHO IN€PecYHTaTh, IHCKPETHO

1 Tounee, He yOuBaer, — Illpum, peo,
376

{cuetnoe MHOXKecTB0). Koraa xoTaT ommcath HecuyeTHOE
MHOIKECTBO, BMECTO CJIOBa HENpPepoléHoe nPEANOUHTAIOT
YIOOTPE6NSATh CJAOBO KOHTUHyyM ! (mepBoe oObLIYHO NpHMe-
usI0T K npoueccaMm). IlepemenHoe yHC/IO «IPOXOAHT» yepes
BCE TOYKH NPSIMOIi: €r0 «IBHIKEHHE» HENpPepLIBHO.

Takum 06pa3oM, Mbl BHIHM, yTO OeCKOHEYHOCTH BO3HH-
Kaer AByMs pasHelMu nyramu: 1, 2, 3, .. Jo Geckoneuno-
cTd HJIN GecKOHEeJHOe YHCJIO TOYeK Ha OTpe3Ke IpPSIMOH,.
Eme Gosee Ba¥HO OTMETHTh, 4YTO BO3HHKAOwWas B 3THX
npuMepax GeCKOHeYHOCTh ABJAET coboff OGecKoHeYHOCTD
pasHbIX BHAOB: cyeTHad (B cjydyae PalHOHANBHBIX 4HCEN)
H HecyeTHast (B cJayyae TOUEK Ha IpsiMOH).

OkpecTHOCTH

Yuratesb, OHTE MOXKET, NOMHHT, YTO TOBOPHJ B mpe<
Aeayiiest riaaBe MHcTep JIJKOHC O HEKOTOPHX IPSMBIX:
OHH <«HAXOAATCS IO COCEACTBY € BHYTPEHHOCTBIO NOBEpX-
HOCTH»., MH BHIEJH, 4TO OH HMeJN B BHAY (MMEHHO TO, YTO
600 M306paxkeHo Ha COOTBETCTBYIOUIEM PHCYHKE), XOTHA
CMEICJI €r0 cJOB OBl AOBOJbHO cMyTHBIM. M Bce ke Ha-
pAay cO BCEMH 3THMH HELaHTHYHBIMH NPEeNOCTOPOIKHOCTS«
MH OTHOCHTEJBHO TOYEK, GECKOHEYHOCTH H T. I. NOJIE3HO B
HEKOTOPHX BOIpPOcax GBITh, TAK CKa3aTb, «KOHTPOJHPYEMO
HeTOUHbIMH», Hanpumep, B Hauaze rj. 7 MB YIOMHHAJ{
TEOpEMY, B KOTODOH y4acTBOBaJH 06J1aCTH «He OoJbiie 3a-
N2HHOH BeNWUHHBI». DTO 3BYYHT HE OYeHb TOYHO, HO O3Ha«
yaer, YTO [aHHad TeopeMa BepHA, HE3aBHCHMO OT TOTO,
ck0Jb MaJoil Oyner Takad BejuunHa. MIMeHHO Tak MH no-
CTynaeM, KOrZa TOBOPHM, 4YTO <«HeKHH OOGBEKT umeer
JaHHYIO BeJHIHHY» H B TO Xe caMmoe BDeMs, 4yTo OH «Oec-
KOHEYHO Maj, TO €CThb He HMeeT pa3MepPOB», XO0Th 3T0 U
3BYYHT LOBOJIbHO (asbIIHBO H yXKaCHO HETOYHO.

ToYHO TaK K€ TNOJe3HO TOBOPHTh, YTO HeKas Todka
JIAHHOTO NPOCTPAHCTBA HAXOAHTCH <«IOCTATOUHO GJIH3KO» K
Apyroii Touke. D10 O3HagaeT (MOZOOHO CJIOBAM «3agaHHAs
BeJIMIHHA» B YHOMHHaBIIeHics BHIIE TeOpEMe), uYTO AaH-
Hyl0 TOUKYy MOXHO BHOHMpaTe «TaK OJH3KO KO BTOpOH

! Hano uMeTh B BHAY, YTO CJOBO KOHTUHYYM IPHMEHSETCS! NAJEKO
He KO BCEM MHOXKECTBAM, DJAEMEHTH KOTOPHIX HE YAaercs MepPeHyMepo-
BaTh (HECUETHHIM MHOKECTBaM), XOTsS 10 OTHOIICHHID K MHOXeCTBaM
ToyeK (NpsiMOH, IJIOCKOCTH HMIH NPOCTPaAHCTBA), K MHOMKECTBAM HPSIMEX,
naocKocTeR M T, NI, er0 NPHMEHATh MoXKuo, — [lpum. nepes,
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TOUKe, KaK BBl NOxeJaere». Koraa Mel ropopum 06 okpecr-
HOCTH HCKOTODOH TOYKH, TO HHYETO HE YKA3HIBAEM OTHOCH-
TEJILHO €€ PasMepoB, a TpeGyeM TOJbKO, YTOGH 3Ta OKpecT-
HOCTb COJepiKaNa NaHHYI TOYKY H COJepKaNia ee TaKHM
00pasoM, 4TOGH BHYTPH 3TOH OKPECTHOCTH MOMKHO OBLIO
BHIOpATh APYTyl0 TOYKY, HACTOJBKO GJIH3KYI0 K AAHHOM,
HaCKOJIbKO HaM 3T0 Oyner yroawo. Huuero He rosopurcs
KOHKDETHO, KaK XaJeKO 3Ta HOBas TOYKA AOJNKHA Paclo-
JlaraTbCsl OT NepBOil, H, XOT B (MeTPHYECKOM) NpOCTpaH-
CTBE, B KOTOPOM MOKHO HM3MEDATh PacCCTOSIHHE, 3aYacTyIQ
AN 0603HAYEHHs] AHAMETPA OKPECTHOCTH IOJB3YIOTCS CHM-
BOJIOM & (SMCHJIOH), MB HHKOTA4 He OTPaHAYHBAEM cebs
yKasaHnueM KOHKDeTHOH BenuunHd & Yacto ynorpebnse-
MOe BHIPayKeHHE «E-OKPECTHOCTb TOYKH P» O3HauyaeT, uyTo
BCe TOYKH paccMaTpHBaeMoil OKPeCTHOCTH yAaJeHb oT P

f I
s |

Pue. 172,

MeHee 4ueM Ha & OOpaTHTe BHUMaHHE, YTO MBI FOBODHUM
«MeHee», a He «He O0oJjiee», 9TO O03HayaeT — B HAHHOIM
OKDECTHOCTH HET TOYKHM, MaKCHMaNbHO YAaJeHHOH or P
(cp. ¢ oBcyxiendem BONIPOCA O CyIIECTBOBAHHH MaKCHMY-
MOB H MHHHMYMOB B IeDBOM pasielie HACTOSIIEH IJaBH).

Bce 310, KOHeyHO, BecbMa NPUGJIH3HTENbHO, OLHAKO 10~
mycKaeT HyxHoe yrouyHeHue. [lomyctnm, 4To Mhl BHGpasn
Ha NPAMOK HeKHi NPOMeXyTOoK (muTepBan) S (puc. 172).
Touka P mpunanaiexuT S, U y 3TOH TOUKH €CTh HEKOTO-
pas oxpectHocTs N. Bo BCSIKOM cayuae, SICHO oaHo: B N
BOHIET no Kpaduneidl mepe euje odna Opyzas Touxa us S.
TouHo Tak ke MOXKHO CKa3aTb, YTO €CJH MBI ONpeAeJHM
NPOMEKYTOK S KaK «BCe TOUYKH, COOTBETCTBYIOUIHE Belie-
CTBEHHBIM YHCJIaM, GOJbWIAM | H MeHbIIMM 2%, TO TOJY-
YAM KakK OH OjHOMEpHOEe MNPOCTPAHCTBO 6e3 KOHIOB — B
3TOM <«OPOCTPAHCTBE» HeT HH MAaKCHMAJbHOTO, HH MHHH-
MaJIbHOTO 3JIeMeHTa (Cp. C NMepPBHIM pa3fesoM HacTosuiel
riaBH). A MOCKOMBbKY Mbl JOrOBOPHJHCH, YTO OKDECTHOCTh
NPOM3BOJBHOA TOUYKH MOXKHO BLIGHPATH CTOJB MaJjo#,
CKoJb HaM GyJeT yroaHo, To Mbl MOMXEM CKa3aTh Telepb,
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uT0 Y KaHAold TOYKU U3 S ecTt OKPEeCTHOCTb, YEAUKOM CO-
depxcawascs 8 S (To ecTb OHAa He COAEPIKHT TOYEK, He
BXoAAmHuX B S). D10 03HAYaAeT HE TO, YTO MbI HE MOKEM
B3STb OKPECTHOCTH TAKHMH OOJbIIMMH, YTOOH B HHUX BO-
WM TOYKH He TOJbKO M3 S, HO M S.He NpHHAAJE)KANIHe,
a 49TO eCJH OKPECTHOCTH AOCTAaTOYHO MaJjH, TO OHH He CO-
JlepIKaT «HOCTOPOHHHX» TOYEK.

Pasymeercs, MBl He MOTJH Obl yTBEPKAATb 3TO OTHO-
CHTEJIbHO KOHIEBHX TOYEK, HO, KaK MBI 3HaeM, y S HET
KOHIOB. Bce meso, KOHeuHO, B ONpeAeJeHHH, a norpes-
HOCTH B TOYHBIX ONpefeseHHsX XapakTepHa IJs maTeMa-
Tukd. HMHOraa orTcyTcTBHE omnpejiesieHHs] HIPAeT OCHOBHYIO

Puc. 173.

pOJIb; BO BCAKOM CJy4ae, HYKHO 4€TKO NMOHHMATb, HACKOJb-
KO TOYHO TO HJIH HHOE YTBEDKIEHHE.

Cuaenyer ellle pa3 Mol4epKHYTb, YTO €CJH Mb DaccMOT-
pHM Y4acTOK NpPsSMOH, COOTBETCTBYIOLLHA 4HCIaM, GOMBIIKM
1 u menpwIMM 2, ¥ BhIGepeM Touky, OJH3KYIO K 1, To BCe-
raa cMoxeM BHIGpaTh APYIyIO TOUKY, elle GoJiee GJIH3KYIO
k 1 (puc. 173). Ecam 3aTeM KTO-HHOYAb YKaxeT HOBYIO
Toyky, eure Oosee OJH3KYIO K 1, u CTaHer YTBEp K 1aTh,
YTO 3Ta TOYKAa HACTOJNBKO Gau3ka K |, uTo Mexay Hed u 1
yiKe He OCTaJoch MECTa, TO Mbl €My 3aMETHM, 4TO OH TO-
OHITaJdCs cieaTh HEBO3MOXKHOE: yKasaTb TOYKY, Gaudcar-
wyro ¥k 1. CienoBaTe/nbHO, MEXAy ero Toukoi u | eme
ocTajnoch MECTO; €CThb JaKe LeJiafg OKPECTHOCTh ero TOYKH,
COCTOSILLAS JIHIIb H3 TOUEK npoMexyTka 1—2. .

Kak yxe, BepOSTHO, 3aMETHJ WYHTATeJb, ONMCAHHEIA
HaMH NpOMeXYTOK, HJIH HHTepBaJ, HpelcTaBisier coboi To,
YyTO MBI HA3BAJH OTKPOITHIM MHOJNECTE0M TOYEK. B 3aMk-
HyTOM MHOXecTBe (CKamkeM, B TOM K€ [DOMEXYTKe, HO
yiKe copepiKauieM KOHUeBHe Toykm 1 u 2) npHBEIEHHOE
BbIIIe YTBEpK/EHHE OTHOCHTEJBHO OKPECTHOCTeH OKasHBa-
eTcsl HeBepHHIM, HOO y KOHHUEBHX Touek, 1 I/IOQ, HeT OKpecT-
HOCTeli, KOTOpHe He coiepxanu Obt no kpafiHel Mepe Ka-
KOfi-TO ToukH, Menbuie# 1 uin Gosabweil 2, a 1 u 2 teneps
BXOJAT B Hallle MHOXECTBO,
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Ilpenenbunie TOUKH

«[Ipenenbras Touka» o3gavaer B TOMOJOTHH HE TO, 4TH
MBI MOrJIH OB AyMaTb, CyAs IO e€e Ha3BaHHIO, JTo, BoOOLIE
roBops, He rPaHAYHAS TO4YKa (XOTS HHorga OLIBaeT M Tak),
Hanpumep, Bce Touku mpsiMofi, COOTBETCTBYIOIIHE BCEM Bes
IeCTBEHHBIM uHCJIaM,— npefesbHble. O6wunoe (HO He
€JMHCTBEHHOE) onpenesieHHe NpPeAeJbHOH TOYKH COCTOHT B
TOM, 4TO XA2%JAs €e OKPECTHOCTb COAEPKHT APYIYIO TOUKY
M3 TOTO K€ MHOXECTBAa TOYeK (B AaHHOM IpHMepe — ApYy-
Tyl0 TOYKy NOPsIMOH). DTO 3BYYHT HOBOJIBHO CTPAaHHO A0
TeX IOp, MOKa MBI He OCO3HAeM, YTO CJOBO <«IpejesbHad»
ynoTpebyieHo 3lech B HEKOEM CllelHaJbHOM CMHCIE,

ITpuBenem Xu3HEHHEI, XOTH, GHTb MOKET, H HEOGLIY-
HHH npuMep, NOACHSIOMHKE cHTYanuo. BE crolre AHIOM K
CTeHe H JiesiaeTe IO HANpPaBJEHHIO K HEH wIar, paBHHI 0=
JIOBUHE pAcCTOSIHHA MeXKNy BaMH H CTeHOH; 3aTeM BH
NPOXOAMTE MOJOBHHY OCTaBLIETrOCS paccTOSHHs, Rajee —
NOJIOBHHY TOJIOBHHEL W T. A. Ecam ma kamaeiii mar yxo-
AMT 1 ¢, TO BH HHKOTJa He JOCTHTHETe CTEHHI, NOCKOJbKY
IS 3TOTO HYXKHO clejaTh GecKOHeuHOe 4HcJ/O maroB. Tem
He Me€Hee CTE€HAa — 3To INpefnesbHasl TOYKa BalIero ABHIKe-
uus. Ilycts ucxoanoe paccrosiume paBHO 2 M, Torga Ha
nepBoM Iare Bb 1npoxoaure 1 M, 3atem Yy, Y4, s,
16, ... M; BCe pacCTOSHHE PABHO 2 M HecMOTPs Ha TO
4TO OHO NOJYYaeTcss KaK cyMMa 6ecKOHe4H020 HUCAQ Opo-
6ed. Tlo ycnoBHIO Bl KaxAHi Pa3 NPOXOAHTE TOJBKO MOJ-
NyTH 10 CTeHH H HHKOTJa -— BeChb OCTABLIHHCS NYThb; C
9TOH TOUKHM 3DeHHf Bbl HHKOrZa He N0O0EpeTech A0 CTEHHI.
3aech cHTyalHsd TOYHO TaKas e, KAK H B H3BECTHOM Ma-
panokce 3eHoHa O OBICTPOHOrOM AXmuiJiece H MELJIHTEJ b
HOH ueperiaxe — CMOXeT JH Axusjec JOrHAaTL yepenmaxy?

Bce mbl 3HaeM, 4To OH ee JOrOHHT (Ha3/10 BceM ompe-
AenennsM!), HOCKOJIbKY OH He CTaHET cOBEpuIaTh 3Toil Gec-
KOHEYHOH NOCJeJ0BaTeJBHOCTH 1WAaroB. AXujJec ABHraeTcs
C NOCTOSHHOHA CKOPOCTBIO, W TPapHK ero ABHKEHHS H30-
Opaxen Ha puc. 174, drtor rpabux npeacraBiser coboil
AOpsIMYIO0 JIMHHIO, NOCKOJEBKY CKOpPOCThL AXHjjeca HOCTOSIH-
Ha, XOTH OH H HNPOXOAHT GECKOHEYHYIO IOCJEeA0BaTeJbHOCTh
OTMeYeHHbIX Touek. Ecam 6 oH Tpatua 1 ¢ Ha nepsble
/2 M ¥ CTONBKO e Ha Kakayl0 NOCIeNYIOMYIO II0JOBH-
HY, TO IDaHK ABHKCHHS COBNaJ OBl ¢ MYHKTHPHOH JHHH-
efi m AXHiuiec HHKOrQa He JOTHan Obl yepenaxy (HaKJOH
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Had npsAMas csepxy). Ecam xe Mbl, oxnako, cioxum npo-
MEMYTKU 6peMEHU, 3a KOTOPbie OH HA camom Oese npo-
X00uA cOOTEETCTBYrOUWUE PACCTOAHUR, TO HOJYYHM B HTOTE
CymMMapHoe Bpems, Kotopoe Oyaer BABoe GoJblile BpeMeHH,
Heo0X0AHMOro, YToGhl MPOHTH MepBYIO MOJIOBHHY MNYTH.
[Ipuanna, no KOTOPO# W wepemaxa H cTeHa CTaJH npe-
JeNbHLIMH TOYKAMH, COCTOHT B TOM, 4TO Mbl MOMKEM JO-
CTHYb HX (NpHONH3HTBCS K HHM) C TOMONIBIO HALIEro
«IOAKPAJABIBAIONIErOCSA» Iponecca, a He B TOM, 4TO MblL MO-
otem 0o Hux OonpoienyTs. VIHHIMH CJHOBAMH, MBl MOMKeM
NpHOIH3HTLCA K HHM TakK OJH3KO, KaK HaM Oyzer yroguo

Yepenoza
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Puc. 174,

(9TO BHITMIAAHT BeCbMa MNPOHW3BOJBLHLIM, HO OYeHb BaijKHO B
Tonosioruy). IlpuMep npemenbHOH ToukM B JBYMEPHOM
NPOCTpaHCTBE Mbl NPHBOAMM 3Jech Kak 3anauy. Huas ee
peHleHHss He TpebyeTcs 3HAHHS BHCUIEH MATEMATHKH —
AOCTAaTOYHO 3JIEMEHTAapHOH FeOMETPHHM M 34PaBOTO CMbICJa,

Ues0BEK CTOMT Ha NJIOCKOCTH: OH HPOXOAHT 1 KM Ha
samaf, 3aTteM !/; kM Ha ceBep, manee '/, KM Ha BOCTOK,
MOTOM /s KM Ha T, 3aTeM CHOBAa NOJOBHHY 3TOrO pac-
CToAHHA Ha 3amaf u T. 4. Kaxnuii pas ou nosopaumBaer
CTPOro NOA NPSMBIM YLJIOM H NPOXOAHT DOBHO TONOBHHY
UpeAbyIero paccTOsiHAs, TaK YTO €ro HyThb NOXOX Ha
NPSAMOYTOJIbHYIO CIIHpaJib, TOKA3aHHYIO Ha pHC. 175,

Tne o 3akoHYuT CBO# nyts? Jlerko 3ameTuTh, yTO
BCETO YEJIOBEK NPOXOAHT 2 KM, TaK 9TO, ABHTASCE C IIOCTO-
SIHHOH CKOPOCTBIO, OH moGepeTca 10 MectTa. MOxHO Ju
HalTH KOHEYHBIH NYyHKT, MOJIb3YACh JIHUIb LAPKYJIEM H JIH-
Heilko#? OTBeT NpHBeAEH B NpHIOkKeHun VI,

Eme onun Tan npegenbHoit Toukn (rae OCHOBHYIO POJIb
Hrpaer BpeMs, a He NPOCTPAHCTBO, NOCKOJbLKY MOJOXKEHHE
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B HPOCTPAHCTBe 34eCh HEe BaXKHO) — 3TO TOYHHH MOMeEHT,
KOorja Bac CHNacyT, eCIH BH NOTepIiesu KopaGJjeKpyuieHue
B Mope. Bam kopaGubp nomen ko AHy: AobepyTcs au Jo
Bac crmacaTtes <«BOBpeMs»? ITO «BpeMs» MOrJao Ob OblTb
npeneabHod TOYKOH; HO eciu OH peyp ULIa O TOM, Ha Ka-
Kol HMeHHO KopalJip BH CeJH, TO OHO Morjo GH H He

Y

Nevs, 17

Swls
Ve

{7

7 —— Lmapmt

Puc. 175.

0Ka3aThCst TAKOH TOYKOH. Bce 3aBHCHT OT KOHTeKCTa: 2 He
ABJsdeTcd NpPeleJbHOA TOYKOH, ecld MLl paccMaTpHBaeM
ero Kax O0HO U3 HeAblx 4ucen, HO OHO CTaHET €10, eCJH
MH pacCMOTPHM ero Kak cymmy paga 1, '/s, '/s u T. A
HJAH XKe KaK OJHO H3 BEIIeCTBEHHBIX THCEJ, PACIOJOXKEeH-
HbIX, cKaxeM, Mexay —1 u +3.

11
MHOXXECTBA

HenpoTuBopeudBo WJIH MONMPOCTY BEPHO?

Beptpan Paccen ckasasn Kak-To, 4TO AJIf MaT€MaTHKH
XapakTepHo, YTO MH HHMKOTJa He 3HaeM, O yeM, COOCTBeH-
HO, MH TOBOpPUM. JTo O3HayaeT, YTO HHIHE MAaTeMaTHKH
HHTEPECYIOTCSI He HCTHHOH, a HeNpOoTHBOpeunBocThIO. Hx
3aHHMaeT He TO, MOXHO JH HeKyl 3aKOHOMEepHOCTh NpH-
MeHHTb K peajbHOMy MHPY, a BCeraa Jullb TO, fBJAfAeTCA
JH OHa JIOTHYeCKM HCTHHHOH, ecjd paccMaTpuBaTh ee
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B NpHCYMMX efi rpaHuuaXx U pas6uparth ee, coo6pasysack
JUUIb C HPUCYLINMY el NpaBUJIaMH,

Hoaroe Bpemst mojaraju, uYTO eBKJHZOBA reoMeTpus
NpUMEHUMa K OKpY:KaiollleMy Hac NpPOCTPaHCTBY, HO, Ha-
upHasg ¢ JHHWITeHHa, oOHAPYXKHIM Aaxke BU3Yya.bHO, HPH-
MEHUB CHJBbHBE TEJECKONBl, YTO HAlle [POCTPAHCTBO, eCIH
B3ATh JOCTaTOYHO O0JbLIOH yuacToK Bceeaennoii, Boece ue
€BK/IHI0BO. Eciim OB 1es10 06epHYJIOCH HO-APYrOMy, TO 3TO
He caesnano Ol eBKJIHAOBY IEOMETPHIO GoJiee HJIH MeHee
NpOTHBOPEYHBOH, 4eM paHblle: NPOCTO OHA cAyYafiHO OKa-
sajacb Obl 6ojiee MPUMEHHMOH K OKDYKAIOUEMY Hac M-
Py, a MaTeMaTHKe HeT jJesa A0 HONOOHOH NPHMEHUMOCTH.
BrpoueM, pasymeercs, DPHATHO, KOrla MaTE€MaTHKY yaa-
€TcA K YEMY-TO HPHUMEHHTE. :

[To 3Tofi mpmunHe He cjelyeT JIOXKHO HOHMMATb MaTe-
MaTHKa, KOTOPBIA HAa HepBHI B3rAAA CBOGOAHO TOBOPHT O
0eCKOHEYHOCTH: OH BOBCe He coOupaeTcs 3HaTbh, 0 4em
UMEHHO OH 2060pUT — IO KpaiHed Mepe He HMeeT B BHAY
HHKAaKOH <«HacTosillieH» O0€CKOHEYHOCTH, €cJM OB Takas H
cyumiecrtBoBasia. TouHO Tak ke, KOrAa TeOMETpP TOBOPHT O
NpsAMOM yrJe, OH BOBCE He XOdYer cKasaTb 0LPH 3TOM, 9TO
abCcosIIOTHO TIPAMON YroJI CyLIecTBYeT Tie-JIH60 Ha caMom
leJie: OH IPOCTO HMeeT B BHAY HAeaswHwid [Ipsmo# Yrou,
0 KOTODOM MOXKHO JIOTHYECKHM CAEJIaTh HEKOe 3aKJIYeHHE.
B MaTeMaTHKe CYIIeCTBYIOT pasHble GECKOHEYHOCTH, H MH
TOBOPHM O HHX B Da3HBIX KOHTeKCTaX. MIMeHHO cooTHOIe-
HHSI HMrPalT poJb Oojice BAaXKHYIO, YEM CaMH OGBEKTHI,
CBsI3aHHEIE 3THMH COOTHOWIEHHAMH. TomoJorH, Kak u 6oJb-
UIMHCTBO MaTeMaTHKOB, B KOHIE KOHIOB OTKa3ajuch OT
BCSIKOI'0 UYYBCTBEHHOIO BOCHPHSITHS: CHayajga TOMOJIOMH
HMEJIH JeN0 ¢ ocA3aeMbIMH OOBEKTaMH, a 3aTeM BCE B
Cosbllei Mepe HX CTaJ 3aHHMAaTb BONPOC, KaK 06pauiars-
ca ¢ raxkumu ob6sexramu. Hakonen oGBeKTh, BOCHPHHAMae-
Mbie OpraHaMH 4YyBCTB (NepBOHAYaJbHHH HpeaMeT o6Ccyix-
neHns), OLUIM NOJHOCTbIO oTOpowens. Ha stom nyrn ma-
TEMAaTHKH 4acTO MOJIYYalT CBOH HAHJYYLIHE DPe3yJabTaThl,

Kak Mbl BHAesH paHee, TONOJIOrOB HMHTEPECYIOT HHBa-
PHAHTHBEIE CBOMACTBA OGBbEKTOB; HO Jy4YlIHil cHOCOO npen-
CTaBHTb BEHIH B caMOM o0wIEM BHJEe H B TO e BpeMs Co-
XpaHUTb MeXAY HHMH HEKOTOPH€ COOTHOLIEHHS, NO3BOJSIO-
Ii¥e TOBOPHTL O TOMNOJIOTHYECKHX MHBAapHAHTaX,— paccMmaTt-
puBaTb 3TH OOBEKTH KAaK HEKOTOphbie COBOKYIIHOCTH, HJIH
MHoocecTed, Mpl mokaxkeM cefiyac, Kak MOMXKHO MaHHIYJH-
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poBaTh C MHOXeCTBaMH, He HMefl HH MaJellIero npem<
CTaBJIEHHS O TOM, MHOXKeCTBAMH KaKUX HMEHHO OGBEKTOB
OHM SIBJIAIOTCH.
HOuarpammel Benna

JlapafiTe HauHeM C MHOKeCTBa KHHI Ha IOJKe, OAHH
H3 HUX B Nepemjere, a ApPyrHe — B MATKOHA 06j0xkke. MH
npenebpexxeM HX NOPSAKOM H pasMepaMH; HO B JaHHOM
cayyae MBI 3HaeM, O 4éM TOBOpPHM: He 000 BceX KHHrax B

MHpE, a TOJbKO O KHHMrax H3 Hamero MuHoxecTBa S. He-
KOTOphie H3 HHX — B MArKoi 00J10KKe; OHH 00pasyioT HoAs

-
J
Y H £

FH| FP

\_W""—J
Wrnocmpanreie
KHuzl

Puc. 176.

mMuoxecTBo P Hamero mMuHoxectBa S. OGblyHOe ompeaese-
Hue TIJacuT, YTo P ecTb HNOAMHOXKeCTBO S B TOM ciyuae,
rxozda ramdoul asement us P codepxurca ¢ S (B HameMm
cayyae 3JeMeHT — 3T0 Knura). KpaTko 3T0 samuceBaior
tak: P < 8. Keuru B nepensere Takxe 06pa3ylT HOA«
mHoxectBO: H — S. HekoTopble KHHI'H — HHOCTPAaHHHE, Ta«
KHe KHHTH BXoafT B oba mnoamuoxectBa, P w H. Ha
puc. 176 MbH HPHBOAMM COOTBETCTBYIONYIO AHArpaMmy, HA
KOTOpDOH MHOXKecTBa ¥ HOAMHOMKECTBa M300paeHH Kak
06J1aCTH, HO DACHOJIOXKEHHE H OTHOCHTEJbHBIE KOJHYECTBa
3/I€MEHTOB 3THX MNOAMHOXKECTB HHKAK He IPEACTaBJEHHI.
OueBHAHO, KHHTa He MOXKET OAHOBPEMEHHO OHITb B TBEp-
JO0M TepemjeTe H B MArko#i oGJiOXKKe, TaK 4TO 3TH ABa
MHOXKecTBa (KaxJAoe NOJMHOXKECTBO MOXHO paccMaTpH-
BaTb KaK CAaMOCTOATEJbHOE MHOMKECTBO) He NePEeKpHBaoT+
cs. OHH B3aHMHO HCKJIIOYAIOT APYr ApYyra, He CoeOuHsT-
ca mescly coboi. Ha puc. 176 mpl BUAHM, 4TO GoOJjbHiast
obaacte S pasfenena uwa I u P u o6a 9THX NOAMHONKeE-
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CTBA' MepekpHBAIOTCS ¢ HEGOMBIIAM 0BaJOM, H306paxalos
IIHM HHOCTPAaHHBIE KHHIH, B De3yJbTaTe yero o6pasynrcd
JBa NoJMHEe)KeecTBa MHOKeeTs H u P: FH u FP.

Myl MOXeM HapHCOBAaTh APYIyI0 AHArpaMMy, KoTopas
NOKaXKeT, KTO KaKHe KHHTH yuTas. Jlis 3TOro MH mpHia-
aum eii Oozmee mpuBbluHBIA Bup Ouazpammoer Benna
(puc. 177): M — xHury, KOTOpHe yHTa] MYX, W — KHHTH,
KoTopble yHTaska xeHa, OOmast yacTe ABYX 3THX obJjacTei
COOTBeTCTBYeT KHHIaM, KOTOpHeE uyHTaju oba cympyra; oHa

/0
.

Puc. 177. Puc. 178.

obpasyer nepeceuenie M w W, uTo 3anHcHBaercs Tak!
MQNW. HenpounTaHHblE KHHTH COOTBETCTBYIOT YacTH S,
pacnonoxeHBoll BHe M u Bie W. Bce nmpounTaHubE KHUTH
B CBoI0 ouepeiAb o6pasylorT cymmy (oObeanHenme) MHO-
xkectB M u W. Ona o6osnauaercss yepes MU W wu conep+
XKut nepecedyenne M)W, CyMMma cocToHT M3 3JeMeHTOB,
KOTODHE NPHHAANEXKAT OAHOMY M3 JaHHHX MHOMKECTB HJH
o6onM MHOxKecTBaM. TakuM 06pasoM, HENpOYMTAHHLIE KHH-
I'd MH MOXKem 3anucaTbh Kak S — (MU W), Tor dakr, uto
MuoxectBa H m P ma puc. 176 He mepecekamTcsi, MH MO-
JKEM CHMBOJHWYECKH 3amucath Tak: H() P = 0.

HuarpammMel BerHa MOXKHO HCNOJB30BaTh IS HJJIO-
CTpalliH HEKOTOPHX JOTHYecKHX cooTHoweunit. [lycts, Hae
npumep, H3BeCTHO, uTo (1) Bce Hauim KHHTH HanegaTaHH
H uTo (2) BO BceM, YTO NeyaTaercsl, HCHOJL3YeTCs TOJLKO
uepHas Kpacka; Torida (3) BO Bcex KHHraX MCHOJb30BaHa
TOJIbKO uepHast Kpacka. Ilpomsanioctpupyem 310 Ha ama-
rpamme Benwa, Ha puc, 178 xpyr B usofpazkaer Bce Hae
UIM KHATH, P — Bce, YTO negaraercs; [ — Bce, T'I€ HCIIOJbe
3yeTca TOJIbKo wepHas Kpacka. Ilockosibxy y Hac HeT Hes
HapeyaTaHHBIX KHHI, MH PacCMOTpHM JIHLIb NepeceyeHne
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B(\P, a ocrampHylo yacth B orGpocuMm. 3arteM MH oT6pa<
cuiBaeMm dYacTb P, He copepxkawyiocs B P11, ubo Bce ne-
qaTaeTcs TOJNBKO YepHOH Kpackofl. Temepb Mbl BHAHM, 49TO
or B ocrajoce Toibko B()I, To ecTh 80 6cex Knuzax uc-
1n0Ab3068aHA TOALKO Yeprasa Kpacka. Bce 3TO €TOAbL XKe Ipo-
CTO, CKOJIb BEPHO; OJHAKO €CJiH MBI NONHTAaeMCs NPOAENaTh
TO K€ caMoe AJsl YeThIpeX MHOJKECTB, Hil OOHO U3 KOTOPLLX
He uckaodaer HU 00HO20 u3 ocrasuiuxcs (Bpojae NPOYH-«
TaHHBIX M HENPOYATAHHHIX KHHT), TO JeJO 3aNyTHIBaercH,
ITo cymectBy, MaJjeHbKasg TFOJOBOJOMKAa COCTOHT B TOM,
yToGH HAapHCOBaThH AuarpamMMmy BeHHa anist yeTHIpexX MHO-
3KEeCTB, MOMHS, YTO B Hell JOJIXKHB DPHCYTCTBOBATh BCE BO3-
MoxHHe KoMOGuHanup (YacTH, NpHHAAJEKAILHE OJHOBpEs
MEHHO OAHOMY, ABYM, TpeM HJIH YeTHIPeM MHOKECTBaM).
Ilpu sToM Jsyylile BHIMHCLIBATHL BHavaJjie BCe KOMOHMHANHH:
ux Bcero 15 (uncjo Takmx koMOuHanu# Becerfa Ha 1 MeHb-
me 27, e N — YHCJAO MHOXKECTB: 2% — 1, ec/iH TOJIbKO MEI
He paccMaTpHBaeM KOMOHWHAIHIO, B KOTOPYIO HE BXOAMT HH
OIHO MHOXKECTBO; B 3TOM CJydae YHCJO BceX KoMOuMHanmi
paBHO 2"). 3.1ech CTOHT YNOMAHYTE, 4TO BH He 00s3aHH
n300paxkaTh MHOXKECTBA B BHAE KpPYroB: OHH MOryT IIpH-
HUMAaTs (OpMY BHITAHYTHIX oBaJoB. OTBerT IpHBeldeH B
KOHIle JaHHOrO pasjeJna.’

[MoamuoxecTBO, He copepiallee HH OLHOro 3JeMeHTa
‘(Bpole MHOXKecTBa HEHameYaTaHHBIX KHHT), HasblBaercs
nycrolm MHOXKeCTBOM. BBeleHHe TAKOro MHOXKeCTBa HEKO-
TOpHE TONOJOTH PAacCMATPHBAIOT KaK HEKOE HCKYCCTBEHHOE
corjalleHHe; eclH paccMaTDHBATh €ro Bcerga, To 3T0 MO-
)eT HOpOH NpHBECTH K YCHOXKHEHHAM, OAHAKO B aJarebpe
MHOXKECTB OHO OKa3biBaeTcsl BecbMa MNoJe3HBIM. [Ipumep, B
KOTODOM IycTOe MHOXKECTBO HMeeT KaKOA-TO CMBICJA H KO-
TOPBIi He BHIIVIAANT IOJHOCTBIO ajreGpandeCcKuM, COCTOMD
B caényomeM. PaccMOTPUM H3BECTHYIO HIpy B JBaauaTth
BOMPOCOB, KOTOPAst COCTOMT B TOM, YTO OJHH U3 yYacTHH-
KOB 3arafiklBaeT Hekuil OGDBEKT, a BTOPOfi 3afaeT eMy ABA-
AUaTh BONPOCOB, HA KOTOpHE [OJyyaer B -OTBRT TONBLKO
«pa» uiau «neT». Ilocie pBagmatoro Bompoca ©H ‘AOJIKEH
oTrajfiath, 4TO 3ajymaJ ero naprtaep. JORyCTHM, yTO mep-
Buﬁ'yuacmﬁx 3arafian «abpKy - oT- 6ybauka»,” a BYOpoOil
cnpocpm €ro: «3JT0 OBOW?» ' (B MPOTHBONOJOMKHOCTh ' MHIie-
pany); TOraa oleHb TPYAHO OTBETHTbL «La» HIH «HET»; n0-
CKOJNIbKY MOXHO CUHTATb, YTO OTBET '3ABUCHT OT TOTO, ‘HTO
okpyxkaer Oy6snk (HaﬂpHMep, ~BO3AYX - WK Monexo)"
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B KoHme KOHIOB, GopMa AHLIPKH OGPa30BaHa . ¢ NOMOULIO

l(ecnin He wu3) Martepmasa, H3 KOTOpPOro chaejad OyGJHK;
TaK YTO, MOXKeT OHTb, JYUIIHA OTBET COCTOHT B TOM, H4TO
3TO INyCcTOe MHOXKeCTBO «OyOJHKOBBIX uactHi». B urpe 2
HNoZoGHBEE OTBETH He NONYCKAIOTCH — MOKET, 3TO H K JyY-
HIeMY.

He roBops yxe O CJI0XHOCTH, CBA3aHHOH C TeM, UYTO
nepeceKkalolHXC MHOXKECTB MHOTO, €CTb JOCTaTOYHO XHT-
pble TeopeMEHl, Te Yy4acTBYIOT TOJbKO TPH MHOXKECTBa, Of-
HAKO TakKHe TeopeMbl HHKaK He YKJaJIbBaWTICH B ronose.
Bo3bmeM, HanpuMep, COOTHOLIEHHE

AUBNC)=(AUB)N(AUQ).

Ono osuauaer: «Cymma A u nepecewenus B ¢ C pasna
nepeceuenuro cymmot A u B ¢ cymmoidt A u C». B Takoi
($OopMyJIHPOBKE 3To TPYAHOBATO HOHATh. Ha 06bIyHOM s3HI-
Ke 3T0 Mmorjo OB O3HayaTh: «I'pynma noaefi ¢ roJoBoit
HenpaBuJaLHOA (QOPMBL WM KypuaBhX OJOHAHHOB (u.Au TEX
H [pYyrdx OJHOBPEMEHHO) COCTOHT H3 TeX, KTO OAHOBpe-
MEHHO HAaXOJMTCSl B IpymNe, cOCTOALIEHA K3 Jlell ¢ roJo-
BOHl HenpaBHJbHOA (OPMBI HJIH KypUaBBIX (u/zu H Tex #u
Ipyrux onnospemeuﬂo) U B TpymIe, cocTosiell U3 Jwoneit
C roJIOBOH HenpaBHJbHOA (POPMBI HIM GJNOHAHHOB (UAU Tex
H IDYrHX OAHOBpeMeHHO)». Bce 3TO 3By4HT AOBOJBLHO ABY-
CMBICJEHHO: INIPH OAHOM IIPOYTEHHH MBI MOXEM JAesaTh
ynop Ha uau, a npu apyrom ma u. He BBena nm nac B
3abayxaeHue rpammartuka? IlpenenbHo CKOHIEHTPHPOBaB-
IIHCH HA TOYHOM 3HAYEHHH NpHBEAEHHOH Bblle ¢passl, Mbl
MOXEM YacTHYHO BIACTh B THMHOTHyeckoe cocTosiHue. Of-
HaKo mocMoTpute Ha puc. 179. C nomompio AuHarpaMMbl
Benna (a) Bce cranoBuTcs sAcHHM. B ciyuae 6 y nac ecth
Bech Xpyr A (soam ¢ roJioBofl HempaBHABLHON (OpMBI).
B cayuae 8 npeacrasieno nepeceyenue B(1C (kypuasble
oqouaMuH, a He B wuau C). B cayuae 2 mbl -00befuHACM
sty MuHoxectBa: AU (BN C). 3arem M pas6GupaeMcsl ¢
fIpaBoif YacThIO NPHBEAECHHOTO BHIIe paBeHcTBa. B cityuyae
0 usobGpaxeHa cymMa A u C (BKiiouas nepeceyeHHe —
TO €CTh Ipynna, cOCTosAllas u3:JIojed ¢ IoJIOBOi Hempa-
BHIbHOH (OpMBI WM GNOHAMHOB HJH TE€X W APYTHX OXHO-
BpeMeHHO), a4 B Cciyuae e npeacTaBieHa CymMma AuC
rpynna, cocroswas n3 “MoAeH C' roJOBOH ‘HEMPaBUILHOH
(OPMBI MM KYPUABBIX ‘WJM TEX W KPYCUX OXHOBPEMEHHO).
B cayyae o  Msl Hak/JanbiBaeMm ‘APyr Ha Apyra ourypsl 0
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M e, 1aGH yBHZETH, I[e OHH HEPEKPHBAIOTCH, M y6emna<
€MCA, YTO NIPH 3TOM TQNYYaeTcs TO XKe, YTO H B CIyuae .
A 310 Ham ¥ TpeGoBanOCh LOKA3ATh.

A .....7lu.\.\......5
J,_ﬁ\\

1 »
/N /

Puc. 179.

Pa6oras ¢ amarpamMamu Benna, MHOTa HOJE3HO rpH-
MEHATb METOH yJaJieHus HEHY:KHHX uacTeH, Kak B ciay-
gae, npenctaBjienHom Ha puc. 178. M3 puc. 176 Mb moran
0wl cpenars puc. 180, ma KOTOpOM yaaJieHO MepeceyeHHe
KHHT B nepenjieTe M B MArKOH 06JI0KKE, NOCKOJABKY HH
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"OIA KHHTa He MOXeT OKasaThcs TOR H ApYrof O1HOBPE~

MenHO: H (1 P =0. 3ateM Mbl yAa/isieM yacTh HHOCTPAHHHIX
KHHUT, DaCno/iokeHHYI0 BHe H H P, NOCKOJILKY y Hac HeE
KHUP BOBce Oe3 obnoxku: F—(HU P)=0. Ho stor pu=
CYHOK He coo0llaeT HaM HHYero HOBOL'O, Yero On MHl He
sHanu u pawubile, Hanpotus, B ciyuae, KOoTOpeli M mpo-
creaunan no puc. 179, meron ynanemns mor e Hac samy<
TaTh, €cii Obl YJEHBl CYMMH OBIJIM 3aNHCAHB B obparHoMm
nopaaxe: (BN C)UA. Mu Morsmu 6B, K HECYaCThIO A

Puc, 180.

cebs1, cHagaJa ynaantb Te gacTH B u C, KOTOphie He ne-
pecekaoTcs (puc. 181), a 3atem npuGaBuTh pesyabTar K
A (ko ecemy A); upH 3TOM HAM NUPHLULIOCH OB BOCCTAHO-
BHTb 4acTH A, ynaneHHble panee. Takum 06pasoM, HCHOJbe
30BaHHE XHPDHHX JHHHA MK 1O KpaifiHe#d Mepe HOCAERO-
BaTeNbHHIX DHCYHKOB OKa3BIBAeTC HHOrJa IOHSTHEH Me-
TOMa YAAJEHHS.

CBeleM Tenepb BOEAWHO BCe HAIH OnmpefeseHHMS.

1. ITodmrnoncecT60m MHONKeCTBa S Ha3HBAETCH MHOZKe-
CTBO, KaxAHH 3JEeMEHT KOTOPOro HpuHamgexur S :A < S.
(Korna Mb roBOpUM, UYTO 3/1€MEHT P MHONKECTBA MpUHAO-
sescur (unm codepocurca B) S, To nuuem p < S.)

2. Cymmoii nByx MHOxKeCTB A u B HasbiBaeTcs MHO-
KECTBO, BC€ 3JEMEHTH KOTOPOro HPUHALJIEKAT XOTS Obl
oAHOMY U3 MHoxkecTB A u B: A |J B.

3. Ilepeceuenuem mnoscecrs A w B HasblBaeTcst AHO-
JKECTBO, BCE 3J€MEHThbI KOTODOro NpHHALJIeKAT Kak A, Tak
u B:ANB.

4. Honoanenuem (B S) kK nmopMHOXecTBY A MHOMECT-
Ba S HasblBaeTcsi MHOXKECTBO, COCTOSIEE M3 TEX 3JEMEH-
ToB S, KOTOpHIe He mpuHaadexar A 1 S\ A.

[Tonsitne nomosHeHHs Hrpaer Ba;KHYIO POJb B TOMNO.O-
THH; MBI MOXKeM Cefyac € NPHMEHMTb €ro K AHCKY: €CJH
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JdOKPACHTL JHCK, PaCNOJIOXKEHHBIH Ha NOBEPXHOCTH, B 4ep-

HBIA IIBET, TO €ro JONOJHEHHE OCTAHeTCs He3auepHEHHLIM.
Ilononnenne MHOXectBa S B mpoctpaHcTBe U MOXHO 3a-
nucate kKak UN\S. Eule 6oJsiee BaxHHM OHO CTaHOBHTCA
B IPHMEHEHHSAX TEOPHH MHOMKECTB K TONOJOTHH. B TeopHu
MHOXeCTB, KaK H B T€OMETPHH, MH HAXOJIHM MHOTO TeO-
peM (He Bcerla OYeBHIHHX, NOPOH OHH BHIVIAAAT AaxKe
HeCyIIlecTBEHHBIMH), KOTOpPHE TeM HE MEeHee NOMOraioT
NOCTPOUTh CBsI3HOE H XH3HecnocoOHoe nesoe. Mu npuBe-
AeM 3[ech HeCKOJbKO TAKHX TEOPeM, KOTOpHE YHTaTelb
MOXKeT [0KasaTb ¢ NOMOWBI AuarpamMM Benna. (Kcraru,
OBITb MOXET, HEMJOXO BHIHCATH OTACNBHO INPHBENEHHHIH
CIHCOK M J€p¥KaTb ero nepej riasaMu 1o TexX HOp, NOKa
BBl He NPHBLIKHHUTE K CHMBOJAM: C — HOOMHONECTE0 MHO-
KECTBA;, & — 3/MeMeHT MHOXKecTBa; () — cyMMa; () — me-
peceuenue; A \\ B — nononuenne k B B A.)

1. Ecitu A< B, o A|JB =B.
3. Ecim A< B, 10 A B =A.
3. EcnuAcB,aBc C,10AcC.
4. (ANByNC=AN(BNC).
5. AN(BNC)=(ANB)U (ANC).

[Ipexne wem ABHraThcs nasblie, Mbl JOJKHH Tpeay-
TIPEeAHTh YHTATENs, YTO YKa3aHHBIE CHMBOJILI He SBJSIOTCH
€IIMHCTBEHHO . BO3MOXKHHMH. B.KHHrax Ha Ty e TeMy Bhl
MOxeTe OOHADYXKHTb M JAPYrHe CHMBOJH. HekoTopnie u3

HHUX MBI 3eCh NPHBOLHM.
Odun us dsyx uru oba:

(i

“i.::

Jaumpuxobonnsie yyacmey

um;!mm w’u " passedunsna

|
h

u+e v
lepecevenue
llpousbedenue

.ﬂiams‘; yacme | \ d""'»

€12 O A AB:(npocmc hanucans) padam )

_DaemenT mHoxcecTA!

€, HHOTJa, eCJH 3TOT CHMBOJ MaJ, €ro MOMHO CIIy-
TaTh C rpeyeckoil OyKBo# & (3nCHIOH).

OTpeT Ha DpHBElEHHYIO BHIIIE TOJIOBOJOMKY ¢ 4ge-
THIPEMS MHoOXecTBaMu coiepxuT puc., 182. IMonwuTaiitech

Puc. 182.

cllenaTh TO e caMoe C NSIThI0 MHOxecTBaMmu. OTBeT Ipwu-
BeleH B npusioxedan VII

OTKPBITHIE N 3aMKHYTbie MHOXKECTBA

Jlo cux nop Mbl TOBODHJIM O MHOMKECTBAX JIOAeH HWJH
KHHL! B TONOJOTHH K€ MHOKeCTBa OOHIYHO COCTOAT M3 TO-
uek. Korfa moi 3THMH TOYKaMH NOHHMAercd TO e, UTO
H B TeOMETPHH, TO NPOCTPAHCTBO, B KOTOPOM OHH HaXoO-
ASATCS, TONOJIOTH Ha3nlBalOT esxaudosuim. Hanpumep, nno-
CKOCTh caMa mno ceGe o6pasyeT JBYMEpHOe EBKJHIOBO
MPOCTPAHCTBO - (KOTOpoe 4acTo oGo3nauaior uepes E2).
[Tpsamas — s1o *E'; Kpome Toro, ecrb E3, E* u t. A. Ilpo-
CTPAHCTBA, O KOTOPBHIX MBI coGupaeMcs cefiuac NMOrOBOPHTH,
eBKJTMIOBB; BCE OHM OKAXKYTCH TaKKe H METPUHECKUMU
npocrpancTaMy, - I[lpexe geM. O6BACHHTH - CMBICA 3TOrO
TEpMHHA, CJEAYeT. BCHOMHHUTb, UTO Mbl-CTPEMHMCSH BCerga
K HauGoaniieli o6muocTH: -[losroMy mbl Hageemcsa oGuapy-
JKHTb COOTHOIICHHS. ‘H TeOpeMbl, NpHMEHUMEE: K JIO6OMY
TIPOCTPAHCTBY, IAe- He fIPHAeTCA Jelars Kaxue-1u6o H3me-
peHus u rjpe TOukH He GyayT GoJiee eBKJIWAOBHIMH TOUKAMH,
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a TpPOCTO Hexumu Heonpedeientsvimi 06BeKTaMU, K KOTO+

PEIM MOXKHO MBICJEHHO [PHMEHHThH NAHHBIE COOTHOMIEHHS,

[MonoGuwiii cnoco6 0Go6ileHus] ecTECTBEH A MATeMaTHKH}
- IJecTb Nap paBHH JI0KHHE, HE3aBHCHMO OT TOTO, HIAET JIK
. peub 0 OyJlKax uiH JHAX.

Korna B Tomojorss mnosBasioTcss MeTpHYecKHe Ipo-
CTPAHCTBA, 3TO 3HAYHT, YTO TOYKH PACHOJATAIOTCH B HEKO<
TOPOM HOpsIIKe B TOM CMBICJE, UTO €CJAM PACCTOSTHHE MEekK-
Ay TOYKOH @ M TOYKOH b paBHO HyJI0, To @ = b. TouHo Tak
¥Ke CyMMa paccTOsSHHA Mexay a u b W a n ¢ Gouabie
HJI¥ paBHa DacCTosAHMIO OT @ Ao ¢ (puc. 183, paBeHCTBO
AOCTHTaeTcd TOJNBKO B cjydae, KOrjaa a =b u/uau b =c).

g & 2z

Puc, 183,

Bee 310 Ouenr mpocto, HO OOpaTHTE BHHMAHHe, 4TO 31eCh
HHYEro He TOBOPHTCA O TOM, HACKOAbKO B0OAbule; TOJBKO
! Gouble; wan paBHO; WA MeHblle. TeM He MeHee B NOHSTHE
METPHUECKOro NPOCTPAHCTBA BXOAWT pAaCCTOSIHHE, a B TO-
NOJIOTHH, KaK HPaBHJO, CTAPAIOTCH 3TOro H3beraTo. DTO He
8HAYHT, 9TO B TONOJIOTHH HApYUIAIOTCH €e cOGCTBeHHHE
npaBHJa, a NPOCTO, YTO K KaXKAOMY CNEelHaJbHOMY CJY4alo
IpHMEHSIIOTCH CBOHCTBeHHHie eMy MeToas. Korga st me-
TOAH NPHMEHSIOTCA K NPOCTPAHCTBY G€3 BCSKHX CCLIIOK Ha
PacCTOAHHE, TO BONPOC 06 OTKPHITOCTH ¥ 3aMKHYTOCTH IpH=
obpeTaer mnepsocTeneHHoe 3HauyeHue. [lepBocTenenmoe, mo«
CKOJIbKY 3TH CBOHCTBa COXpaHsI0TCA NpH JI0GoH AedopMa-
IHE_(KOJIb CKOPO MB OTGPOCHJIH PaccTOsiHHE).

JlaBaiiTe paccMOTpHM NpPOCTPAHCTBO, COCTOSIIEE H3 TO-
YeK HEKOTOPO# NpsIMOf; TOrda NPOCTEHLIAM OPHMEPOM
OTKPLITOr0 MHOXKecTBa OYAYT CJOYXKHTb «BC€ TOYKH, COOT=
BeTCTBYyoue 9ucaaM 6osbwum O u menvuwum 1, 3aMkny-
TOe MHOXKECTBO 00pasyloT «BCe TOYKH, COOTBETCTBYIOILHE
ynciaM He menvuwium O u He 6oasvwum 1». Ho MB MoOxeM
IaTh Jydline onpeleJeHHs.

OTHOCHTEIBHO «OTKDPHITOCTH» MBI MOXKeM B GOJbIIEH
HJIH MeHBIIEH Mepe NOBTOPHTb TO, UYTo YK€ TOBOPHIH

paHblle: TOYEYHOE MHOXKECTBO (MHOKECTBO TOUEK) Ha3bl- -

BaeTCsl OTKPLITbIM, eCAL Y Kaxcdoil e20 TOUKU ecTe OKpecTs
HOCTb, Yeiukom co0epacauancs 8 3TOM MHOXcecTee, BernoMs
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- HHB, YTO MBI FOBOPHJAH paHee o6 OKPeCTHOCTSIX, NOHATEL 3TO

onpejesienne NOBOJABHO Nerko. :Ecau y «BcesneHHofi», B K0«
TOPOH JIEXKMT Halle MHOXKECTBO, OfHO H3Mepedue (6ecKo-
HeuyHasl NpsiMas), TO OTKPHITHIM MHOKECTBOM OyAeT mpoMe-
KYyTOK 06e¢3 KoHNOB, mJAM HuTepBatd. (KoHuesne Toukd
HA3HBAIOTCA TAKXKe rPaHHUHBIMH TOYKAMH.)

Uro kacaeTcss <«3aMKHYTOCTH», TO 3/€ch ONpefiesieRHe
He OyldeT npocTo ofpaTHeiM K npeanayileMy. OHo raacur:
MHOXCECTBO HABLIBACTCA 3AMKHYTHIM, eCAU OHO COOepHCUT
6ce ceou npedenvHole TOUKL. ‘DTO 3BYUAT ADBOJILHO Pa3yM-
HO, HO MOYEMY 3AeCb BApPYr NOSBASIOTCH NpelebHblE TOY+
KH? B onpeneneHus CleAyeT NOAYEPKHYTh CJAOBO <BCE,

&
N

Puc. 184,

B npeamaymeM HpHMEpDe OTKPHTOS MHOXKECTBO COCTOSJIO
TOJBKO H3 NPEAEIbHBIX TOYEK, HO OTCYTCTBYIOIHE KOHIe-
Bble TOYKH, XOTs M He NPHHANJEXKAT NaHHOMY MHOMKECTBY
(B cuny ero onpeneneHus), TOXe NPeACTABISIOT coboil ero
npejebHBE TOYKH, HOO HX MOXKHO CKOJb YTOAHO mNpuGMA-
3UTb TOYKAMH HAaIIEro MHOXKECTBA (Kak 3TO OGBACHAJOCH
panee). B naHHOM MHOXeCTBE MOXKHO YKa3aTb TOUKY,
CKOJIb YrofHo OJIH3KYI0 K JIIOOOMY H3 KOHIOB: 3HAYHT,
KOHIILI MHTepBaJia — 3TO ero npeaesbHblie TOYKH. Ecau wml
No0aBuM TeNEepb K HalleMy MHOKecTBy 06a KOHLA, TO HO-
BOE€ MHOXKECTBO OyleT colepiKaTb ykKe 6Ce NpeaelbHHeE
TOYKH H, CJIEJOBATE/IbHO, OKAKETCS 3aMKHYTBIM. _

Eciim O Mb B OompenejeHHn cAesajd ynop He Ha mnpe-
neJibHBIe, a Ha KOHIeBble (TPaHHYHEIE) TOYKH, TO 3TO He
no3BoJINJI0 OH HaMm pas3obpaTecsl B CjaeAyiollefl CHTYallHu.
Honycrum, 4To Ham HHTepBasa §e3 KOHIOB PACHOJOXKEH He
B OJIHOMEPHOM HpPOCTPaHCTBE, a Ha nuocxocru. Torpa, oge-
BHIHO, HH Y OAHOH H3 €ro TOYeK HET OKPeCTHOCTH, LeJH<
KOM DacHOJIOXKEHHOH BHYTPH AaHHOTO MHOMKECTBa, HOO Te«
Iepb OKPECTHOCTH NPEACTABJSIOT CoGOH yiKe He YYacTKH
npsAMoii, a ABymepHnie obsactd (puc, 184). dro npowucxo-
AMT TOTOMY, 4TO OO0BbeMJIoulee MNPOCTPAHCTBO NBYMEDHO,
laxKe ec/H Halle MHOXKECTBO M OAHOMEDHO, ¥ OKPeCTHOCTH
o0si3aTesIbHO CofepiKaT TOUKH Bpoje p’, KOTOpHE BOBCE He
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Jiexar Ha JaHHO# npamoi. CleloBaTelIbHO, Hallle MHOXKE-
CTBO HE SIBJAETCS OTKPLITHIM. TOrAa, HaBepHOE, OHO 3aM-
knyTo? Kak um cTpanuo — uer. IIpousBosibHOE MHOMKECTBO
He 00513aHO OBITH JIHGO 3aMKHYTHIM, JHGO OTKPHTHM. Hame
MHOXECTBO He 0KAa3aJoch HH TeM, HH APYIHM, H B 3TOM
COCTOHMT elle OJHA HNPHYHHA, N0 KOTOPOH B ONpEAeJEHHH
BaMKHYTOrO MHOXKECTBA YYacTBYIOT HpeleJbHbLIE TOYKH.
B nepBoM npnMepe MHOXKECTBo He OBLIO SaMKHYTHM
NMOTOMY, 4TO OHO He COJEePKajJo BceX CBOMX IpeleJbHbBIX
Touek (OTCYTCTBOBAJIH KOHIEBbIE TOYKH); TENEph MH BCTpe-
THJIH MHOXKE€CTBO, He fIBJAIOUIEECHS HH OTKPHITHIM, HH 3aMK-
HYTHIM. A MOXET JIH MHOXeCTBO ObITh OJHOBDEMEHHO H OT-
KDHITHIM, U 3aMKHYTHIM? Jla, MOXeT: B nmpelbAyuleM NpH-
Mepe TaKHM MHOXKECTBOM Oblna BCS IJIOCKOCTB. I10CKOJBKY
oHa OecKOHeYHa, y Hee HeT KOHIEBLIX TOYeK, TaK YTO HeJb-
351 HUYEro FOBOPHTL O BKJIOYEHHH HX B JaHHOE MHOMKECTBO:
CJIENIOBATENIBHO,— 3T0 OTKPLiTOe MHOxkecTBO. Ho miockocrs
COJIEPXKHT BCe TOYKH, 3HAUHT, H BCE NpEAebHLIE TOUKH, O-
9TOMy OHAa M 3amkxyra. Bce 3TO BEINISIAMT KpaHHe He-
OOBIYHBIM,
~ Takum o6pasoM, B cJydae IJIOCKOCTH MBE HMeeM:
(1) orxpoeirele mnoscecTéa, naupuMep BHYTPEHHOCTb HEKO-
TOpo#l obsactu (CKaxeM, TPeYroJbHHKAa), MOCKOJBKY OHa
He COJIepKHT rPpaHuLy, Y BCAKOH €e TOUKH €CTh OKPECTHOCTD,
HeNHKOM el NpuHajJexaiias; (2) samxryroie mMHONCecTSq,
HampuMep TPEYroJbHHK BMecTe ¢ rpauuuedi; (3) muoxe-
CTBA 6 OJHO U TO Jce Bpems OTKpPbITble U 3AMKHYTbLE, Ha-
ApuMep Bce OECKOHEYHOE NMPOCTPaHCTBO (B cjayyae jgio6oro
uncaa m3MepeHnii); (4) MHOXKECTBa, He SIBJAIOUIHECT Hi
OTKPOITOLMU, HU  BAMKHYT6LMU, HaNPHMEp BHYTPEHHOCTH
AByMepHO! 006JacTH B TPeXMePHOM MNPOCTpaHCTBe (N0 TeM
3Ke NpHYMHAM, YTO M HMHTepBas Ha miockoctd). abwm npo-
NOJHHTE CHMCOK CHMBOJIOB M OMNpefeNieHHH, CKaxeM, 9T0
OTKPLITOE MHOKECTBO Ha3biBaeTcs Takxke 06.4aCTo10. .
Hcnonbays uaero amarpamm Benusa, Ho Huyero He pu-
€yd, MBl MOXeM [0Ka3aTh, YTO NAOMNOJHEHHE K OTKPHITOMY
- MHOXecTBY S 3amkHyTo: U\ § 3amkuyTo B U (uuuero ue
-TOBOPHUTCH .OTHOCHTEJNIBHO . €r0 BHELIHHX, HECYIEeCTBYIoUuX
rpauuy). JleficTBHTENBHO, MOCKOJBKY S He COAEpIKHT. Ipa-
HUYHBIX TOYeK, Bce oHU Haxoadarcd B U \'S. [1o amajoruy-
HbIM TNPHYNHAM CHpPaBeAJHBO u OGpPaTHOE YTBEPKAEHHE:

RONONHEHHE K 3aAMKHYTOMY - MAONKECTBY . OTKPHITO, Hurarens

paxn COﬁCTl}eHH’OI‘O‘ YAOBOJILCTBHA “MOMXKET /I0Ka3aTh, YTO
394 .

CyMMa ABYX OTKPLITHX MHOMKECTB OTKDHITa M NepeceueHHe
JBYX 3aMKHYTHX MHOXECTB 3aMKHYTO.

OTHOCHTENIBHO OTKPHITOTO MHOXKECTBA MOXKHO H0GaBHTH
ellle BOT 4TO: OGbelHHEHHE 3TOTO MHOXKECTBa M MHOMKecTBa
€ro npefiesibHBIX TOYEK HA3LIBAETCH €ro 3amoikaxuem (3a-
nuceiBaetcss S). TakuMm o6pasoM, S 3amkHyTO, HOO yxke
COJIEPKHT Bce NpefebHHE TOYKH.

OkpecTHOCTH, ONpenejeHHe KOTOPHIM MBl 1ajH BHIIE,
MOXHO paccMaTpuBaTk KaK OTKDBLITHIE MHOKecCTBa (XOTHl
HEKOTOpHE TONOJIOTH CYHMTAKT HX 3aMKHYTHIMH [0 [PHYH-'
HaM CJHIIKOM HEeNOHSTHHIM, 4TOOH MBI MOTJIH 3]1€Ch B HHX
BlaBaTbcsA). IlepBast TOuka 3peHHS HECKOJABKO Gojee NpH-
sITHA. )

Mu BeTpewasuck ¢ MHOXKECTBAMH, LEJAHKOM COCTOS-
IIMMH H3 NpeleJbHHX ToYeK. A KakK 0OGCTOHT Heso B Cay-
yae -MHOXKEeCTB, JIHUIEHHBIX TAKHX TOYEK WM N0 KpaliHed
Mepe COCTOSIIMX He TOoJbKO u3 Hux? O6 OZHOM TakoM
MHOKECTBE MBI YNOMHHAJNH paHblle, XOTS M HE Ha3HBAJH
€r0 MHOXKECTBOM: pedb HJeT O TOYKaX, COOTBETCTBYIOIHX
gucaam 1, Yz, Y4, Y5, ... ¥ T. A. HA eBKJAHAOBOH NPAMOIL.
Mu moran Gni TOYHO Tak ke B3aTh 1, Yo, Ys, Y4 ..., H
5T0 TOxe OLlIo OBl MHOMKECTBOM, HH OHA M3 TOYEK KOTO-
poro He gBJidjack OH NPeREeNLHOH, 3a UCKArOUEHUem no-
credteld touru 0. NeficTBHTENBHO, Y KaXNO0H TOYKH NaHHO-
ro MHOKecCTBa, 3a uckamouennem 0, MOxkHO BHOpaTh CTOJb
MaJIeHbKYIO OKDECTHOCTb, YTOOH OHaA He cojep:Kasa NpYrux
TOYeK 3TOro MHoxecTBa. Toyka O Oyner npelesbHOH, MO-
CKOJIBKY K Hell CXOAHTCS JaHHas I0CJe10BaTeNbHOCTb, H,
3HAUMT, 4JICHH 3TOH NOCNeAOBATEJbHOCTH NOAXOAAT K Hel
CKOJIb 'YTOLHO OJIH3KO. o

My mokeM faxKe NOATH ZaJiblie W CKa3aTh, 4TO €CJIH
MHOKECTBO COCTOMT M3 Apobefl, cxoasimuxcd K 0, TO Hu
00Ha u3 TOYeK, COOTBETCTBYIOIIHX ‘BCEM BELIECTBEHHHIM YHC-
JaM Ha eBKJHAOBOH HNpPAMOH, He saBJsgeTcd npelesbHOH
TOUKOR danHozo muoxwecTéa (3a wuckmoueHnem 0). [ei-
CIBHTENIbHO, TMOCKOABKY MLl He MOXKeM YKa3aTb TOUKY,
Onuxafmyl0 K HEKOTOPOH TOYKe HAlllero MHOMECTBA, MBI
He MOKEM TeM CaMHM Ha3BATb H' TOUKY, ¥ KOTOpOH He
6010 OB AOCTAaTOYHO MaJION OKDEeCTHOCTH, He ‘coAepiKaeft
TOYeK HAlErc MHOXeCTBA. 3amyTanHO, HO HEONPOBEPKUMO,
'Y TOoMbKO WTO' YNOMSIHYTOrO -MHOJKecTBa Obi1a JHIlb
OfiHa mpefesbHAnA 'TOUKA. A Henbss 1M yKas3aThb MHOXKECTBO
BOBce "6e3’ NpenciEihix Touek?  MoixHo; npuMepoM Takoro
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MHOMECTBA CJIYXKAT TOUKH, COOTBETCTBYIOIIHE, CKaXKeM,
1, Yo, Y5, .. Y50 HA eBKAMAOBOH HpAMO, Y 3TOr0 MHO-
JKeCTBa, OYEBHAHO, HET TpPEAeNbHEIX Touek. To, 4TO y Kax-
Horo OecKOwe4HO20 MHOXKECTBA €CTh IO KpalHed Mepe
OlHA mpelesbHas ToykKa (He 00s3aTeAbHO NpHHAAJEKALLas
LaHHOMY MHOXKECTBY), TapaHTHPYeTCS OAHOH TOYHOH HH-
TYHTHBHO nOHSTOR Teopemol (boabmano — Beitepurrpac«
ca). IlpencraBum cefe Hame MHOKECTBO KaK MHOIKECTBO
TOYEK, pPACHOJIOXKEHHBIX B HeKoropoll oGJactu (ede-To
BHyTpH ee). MX pacmosoxkenne MoXeT OHITb COBEpPLIEHHO

e

o J I
Puc. 185,

NPOU3BOJbHEIM (HAaOpHMEp, B NpeablAyileM NOpHUMepe Bechb
OECKOHEYHBIH «XBOCT» COCPEAOTOYHMBAJCH TOJbKO BOJIH3H
HyneBoro konua). IIpoBenem uepes cepeauny wnamnei ofJa-
CTH NPOM3BOJBLHYIO NpsaMylo (puc. 185, a); Torza mo xpai-
Hefl Mepe ¢ OJHOH CTOPOHH OT NAHHOH NDPAMOH, CKajKeM
copaBa, HaxXoAHTcsi OECKOHEYHO MHOrLO TOYEK JaHHOTO
MHOXKecTBa., PasobbeM nasee 3Ty NOJOBHHY 06JIaCTH HOBOM
npsMoii (pue. 185,6) u moctaBUM TOT k€ CaMHi BoIpoC:
nycth Tenepb GECKOHEUHo MHOTO TOYEK HAUIETO0 MHOKECTBA
oOKkaxercs B BepxHell wactH. Byner nmpoposikaTe 3TOT mpo-
nece, Jea1s Ha KaXJIOM Ilare COOTBETCTBYIOUIYIO YacThb
obnacty mononaMm (puc. 185,8). B KoHue KOHUOB 3Ta
yMeHbUIAIOW[AsiCH 1acTh CTAHETCH B HEKOTOPYIO TOuKy, TJe
«HaKkan/uBaercsi OeckoHeyHocTh»., [lo mocTpoeHHd OHA H
6yner npenesbHOH TOUKOM. ‘

Ecnn npenenbuasi Touxa (cnosa B cuiy MOCTPOEHHS)
OKaXeTCH BHE JaHHOTO MHOXKE€CTBA, Mbl BC€ DaBHO ee 00-
HapyxuM. Pasymeercss, B 5TOM chayuae OHA OKaxercs Ha
TPaHHIE AAHHOTO MHOXKeCTBa (0OyneT HDHHANJIEKATL ero
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saMuKaHuO). Tak mojyunsnock 6, -etan G5 MH B NpHBE-
AeHHOM BLIle TIPHMEpe He BKJIOYHJIH B ‘MHOMECTBO Ipe<
JdeasHyo Touky 0. C xpyro#i cTOpoHH, ecau Gbl Halle 6ec<
KOHEYHOe .MHOXEeCTBO OELIO YCTpPoeHO .BpOfie eBKJIMIAOBOIL
npamoii (ckaxeM, Bce BeLIeCTBEHHHe uncaa of | go 2) 1
Y HEro B OKPECTHOCTH KaXKAOH .TO4YKH ObLIO 6H OECKOHETHO
MHOTO . APYTHX TOYEK, TO Ha KaXKAOM lIare ONHCAHHOTO
BHILIE MPOIEcca Mbl MOIMH Obl B3SThb JIOGYIO NONOBHHY, TAK
4TO NPeAe/bHYIO TOYKY YAAanochk Gbl JOJYUHTH B JIO60M
MecTe HAUIero MHOXeCTBa (3TO 'COTJIaCyeTcs C TeM, '4To
MHOXKECTBO LEJIHKOM COCTOHT M3 NPeJeJNbHBIX TOYeK).

To, uTo HHKTO HaM He CKaxeT, KAKy HMEHHO HOJOBH«
Hy cjenyer 6paTh Ha KaXKIOM Liare, HE BAaxKHO: Takas MO<
JIOBHHA CYUjecTeyeT, ¥ TO rapaHTHPYeT HAM CYIIECTBOBa<
HHE IpefeJbHOH TOYKH,

Emle oanO MOGONBITHOE CBOACTBO GECKOHEYHOrO MHOMKEd
CTBa COCTOHMT B TOM, YTO y Hero MOKET OKa3aThCs MO«
MHOKECTBO, MEXKIYy 3JeMeHTaMH KOTODOro H 3JeMeHTaMH
6C€20 MHOXECT8Q YAaeTcsd YCTAHOBHTb B3aHMHO-O/HO3HAU<
HO€ COOTBeTCTBHEe. MEl MOXKeM B3siTh, HaNpHMeEp, GeCKOHeU<
HOe MHOXKECTBO KHHT, NePEeHYMepOBaHHLIX N0 MOPSIAKY 1, 2,
3 U T. 1., n BHOpaTh CPeH HHX KHHTH C YETHHIMH HOMepa«
MH; B pe3yJibTaTe HOJYYHTCS HOAMHOKECTBO E MHOMXecTBa
Bcex KHMT B: E — B. Tenepe 3aHOBO HepeHyMepyeM KHHTH
Bxonawue B E: nepBas, ‘BTopasi, TpeTbst B T. A. Jlanee co-
HNOCTaBUM .JAPYT APYry KHHTH K3 E B HM3 B ¢ OXHHAaKOBEIMHA
HoMepaMmu (Axs . E -GepyTcst HOBble HOMepa). STO NPOTHBO<
PEYHT 3ApaBOMY CMBICJIY: HaM KaxKeTcs, 4TO KHHT C -YEeTHHI<
MH HOMepaMH MeHblle, 4eM BceX KHHT BooGme. Ho daxr
ocTaercst (PaKTOM: MeXKAY BCEMH KHHTAMH H KHHTAMH C
YEeTHBIMH HOMEpPaMH MOKHO YCTAHOBHTb B3aHMHO-OJHO3HAaY~
HOE COOTBETCTBHE, TaK HTO B 3TOM ‘cMHicie E u B cocrosT
H3 OJHMHAKOBOro (6ECKOHEYHOrO) YHCJIa 3JEMEHTOB .

lipeo6pasoBanus

IIpeobpasosarnue — 310 COOTBETCTBHE MEXAY JABYMS
00bEKTAMH; €ro HA3LIBAIOT TaKKe (ynxyued. DTOT TepMHH
HECKOJbKO [ABYCMBICJIEH: OH MOXKeT O3HayaTh Jub0 caMm
npouecc Tpeobpa3oBanus, MuGo NPaBHJO, YHPABJAILIE:
3THM TpPOLECCOM, JHOO pesy/bTaT mpoiecca, JuG0, HAKG<

1 Cwm. npumevanne wa crp. 375,
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gen, npeo6pasyeMuii 0GbeKT 4 TO, BO YTO OH NEPeXOAHT B
pesyabrate mnpeoOGpasoBanHs. B mnocneameMm ciyuae Tep-
MUH «QyHKIHs» OKaswlBaeTcst Gosee moixonsuuM. Pawee,
roBopst 00 MHBAapHAHTAX, Mbl YIOMHHAJH, YTO OHH BHIAEp=
KHBAJH JAedOpManHIO: B HAHHOM KOHTeKCcTe JedopMa-
nusa — 310 NpeobpasoBaHHe,

Ho 3T0 cioBo ynotpeGasiercss u B Gosiee obmieM CMBIC<
Jie! KOrla Mbl ycTaHaBJHBAJH COOTBETCTBHE MexkAy KHHra-
MM C YeTHHIMH HOMEPaMH H BCeMH KHHTaMH, TO 3TO TOXKe
Obi0 mpeo6pasoBaHHeM. 3Jeck CJIOBO <«(PYHKUHA» CKO-
pee OTHOCHTCA K TOMY, UTO HAa3BIBAIOT YHOPAOOYEHHBIMU

» | .
r fip)

ftp)
a 7

Puc. 186.

napamu (B HallleM Clydae — K KHHTaM, HO 3TO MOIYT GHITh
u Toukn). Kak TONBKO MBI CKaXeM, UYTO KaKAbIH 3j€MEeHT
HEKDTOPOro MHOXKeCTBa MNEPeXOAHT B 3JEMeHT (MJH CO0T-
8eTCT8YeT IACMEHTY) APYroro MHOXKECTBA, Nepel HAMM —
npeoGpasosanue. BosppaTuBuINCch Hasal K TOPY, KOTOpHI
Obln u3ornyT (mpeo6pa3oBaH) B YALIKY € PYYKOi, Mbl MO-
KeM OTMETHTb KaKAYyl0 ero TOUKYy H IIPOBECTH OT Hee
CTpeJKYy K COOTBETCTBYIOUIIEH Touke Ha daimke. B stom
ciyyae MBI MOIJIH 6Bl TOBOPHTb O TOYKaxX 4vamlK, pacno-
JIOXKEHHBIX I/e-TO BOKPYr AHIPH B PydKe, 4TO OHH NOJNYYH-
JIHCh M3 TOYEK, PACHOJIOKEHHBIX FHE-TO OKOJIO AHIPH TOpa;
HO CBepX 3TOrO TPYAHO uyTO-NHGO CKasaTh elle, OCOGEHHO.
KOrZa peub MOMAET, CKaxeM, O TOM, H3 KaKOH 4acTdH Topa
NOJYYHAHCh TOYKH BEPXHEro 060[Ka YalIKH. )

" "3TO COOTBETCTBHE B OJHO H TO XKe BpeMs M CJHMIKOM
KEeCTKO, ¥ CAMWEKOM Heompedenenno. Hampumep, Korna mu
rosopuM, uto (uryps, usobpaxennne ua puc. 186, a, skpu-

BaJICHTHBI, -TO MOXEM C ONpEHCNIEHHOCTBIO JIUIIb YKa3arThb, -

Kakue TOYKH COOTBETCTBYIOT TOUKaM p W p’. DTH TOUKM B
cnyuae 6 o6osnauenn uwepe3 f(p) u f(p’), .rae cumpoa f
O3HAauaeT PyHKYU.~MB He MOMXKEM . CKasaTh; UTO KaKasd-Jd-
Go xpyras TouKa, BhIGPaHHAfA HA (Urype @, COOTBEICFBYET
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TAKOW-TO -TOUYKe Ha Gurype 6, XOPs Mbl H MOMEM CKAa2aTh,
49TO HUKQAKOS TOYKA HA 3aMKHYTOH KpHBOH (GUIypH a He
COOTBETCTBYeT HUKAKOL TOYKE «OTPOCTKa» Ha ¢urype b. Ho
npu TakoMm mpeoGpa3oBaHHH KOe-YTO COXpaHseTCs: TOYKa,
TA€ «OTPOCTOK®» COeAMHsIeTCs C 3aMKHYTOH KPHBOH, U CBO-
6oaHbIH KOHel OTPOCTKA; HMEHHO NMOSTOMY HaM H YAaJOCh
YCTaHOBUTE, Kyaa NepexoasiT TOYKH p u p’.

Panee, korna muctep xoHc u Roktop CHTYC HAaNOMH=
HaJ| Apyr ApYry, 4To Guryphl, uzoGpaxenusie Ha puc. 187,

Puc. 187,

HIEHTHYHBI, OHY HMEJH B BHAY 3TO JLOBOJEHO O0lLICe COOT+
BETCTBHe. 3[eChb CTOHT BCIIOMHHTh, 4TO B Hayaje 3TOH KHH<
TH MBI NPH AONYCTHMBLIX Ae(opMalHaXx paspeliajud OPOBO~
AWTb pa3pesbl, ecJH OHH B KOHLe BHOBb JHKBHAHPOBAJIHChHs
Hanpumep, Mbl MoxeM onpedenntb, 4To QHIYpHI, H306<
paxeHnole Ha puc. 188, skBuBajeHTHH. JleHcTBHTeNBHO,
o0e OHHM COCTOAT M3 ABYX 3aMKHYTHIX' KPHBHIX, @ U b, H Ha
@ DAacmnoJIOXKEHa BepHIHHA ¢, TAe ¢ COEJHHSETCH C JHHHe#H
d, Ha KOTOpOHl pacmoJioxeHa Jpyras BepluHa e, riae d
coeqnnserca ¢'b. M3 ¢ BuxonuT -eme oana Jamuug f co
cBOGOAHBIM KOHLIOM B g. Kakue eme COOTBeTCTBHSI MOKHO
smeck ykasatb? (OTBeT cM. B KOHUe IfiaBhl,) N
OTH JOBOJIBHO PasHble IO BHAY THNH NPeO6GpPa3OBaHHMI
HMEIOT CXOAHbIe YepTH, HO MH MOKEM YKas3aThb AJA HHX H
ele Koe-uro obuiee. B KaxaoM caywae ‘MBl yCTAHABJHBA-
€M COOTBETCTBHE MEXK/JY TOYKAMHK COIJIaCHO HEKOeMY Hpa-
BrJIy, WM 3aKoHy, uar ¢yukuuk f. Ecnu sanana ¢yukuus,
wid TnpeoGpasoBanme MHoOxecTBa ‘A B - MHOXKecTso B
(puc. 189), To MBI roBopuM, YTO y TOUKM p H3 A ecTb
o6pas [(p), mpunaanexamuit B. D10 ke BepHO H A
MOAMHOXKECTB: 'y mNoaMHoXecTBa a'cA. ecrb - ofpas
f(a) = B. Kpome- Toro, ‘utnoapayerca W CAMBOX [~!: TOX
f~1(x)* noHnMaIloT "TOYKY u3 A, 06pa3’oM KOTOPOH CAYKAT
X;-9Ty TOuKy Ha3HBAIOT TAKXe mpoobpasom'y.: * - -
¥! Mbl' paHee TOBOpHJIH, UT0 CIOBO: «HeNpepHBUBIi» 06HT-
HO TIPUMEHAIOT ‘0™ 'OTHOLICHHI® "K' WpolleccaM,’ T0 ecTb 'K
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bynrtiuam. Henpepsianoé npeobpasosanilé =310 TakKoe
npeoGpasopaHue, IpH KOTOPOM [OCTATOYHO OJIM3KHE TOUKH'
H3 A mepexoAAT B NOCTaTOYHO GJIM3KHe TOYKH H3 B (370

Puc. 188.

CJlelyeT NMOHHMATb B TOM K€ AyXe, YTO M NPOBOJHBIIHECS
PaHee paccyxnaennst 06 okpecTHocTsx). Kak m mpexnae, MH

Puc. 189.

MOXeM YJYYIIHTL Takoe omnpeaenenue. [Ipu nenpepniBHOM
npeo6pasoBaHuy MHOXecTBa A B MHOXKeCTBO B aoboe
OTKPHITO® NOJMHOXKECTBO a C A HEpPexXOAUT B OTKpbLTOE
noamuoxectBo [(a) < B, HanomMHuM, 4TO MHOXKECTBO Ha-
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SLIBAGTCH OTKPHITHIM, €CNH Y KaANCOOl e20 TOUKU eCTh OKpe-
CTHOCTb, LEJUKOM CcOfepxkallasicsd B AaHHOM MHOMKECTBE.
He Bxons B myratomwue neTanu, 3aMeTHM TOJNLKO, 4TO 3TO
rapanTHpPyeT BO3MOMXKHOCTE BEIOHPATb CKOJIb YIOAHO OJH3-
KyIo (KaK B cjyuae IpelesibHOH TOYKH) mapy Touek B A u
uX obpasos B B. I'naBHoe — 3T0 TO, YTO HeNpepLIBHOCTH
NPHBOAHUT K HOHATHIO 0TO6pANCEHUA.

Oro6paxenne

Kapra 6nBaer nopofi pantacTHyeckyu He MOX0XKa Ha TOT
00beKT, KOTOPHII OHa H300paxaer, 4aKe ecjd 3TOT OGBEKT
€BK/JHJOB H <«TeoMeTpHYeH»> B OOGHIYHOM CMHICJE CJIOBa.

Ecsn Mbl IpoBelJeM KOHLEHTPHYECKHe KDYTH Ha moJaychepe
H CIIPOEKTHPYEM HX Ha IJOCKOCTb, TO HOJYYHM COBCEM pa3-
Hble pe3yJbTaThl B 3aBHCHMOCTH OT TOTO, Ilé MH BHIGepem
IIeHTP NPOEKTHPOBAHHS.

Ecsum mBl mocTaBuM nosycdepy Ha IJIOCKOCTb, KaK HO-
Kasano Ha puc. 190, a 3a HeHTp NPOEKTHPOBAaHMS BHIGEpeM
TOYKY S, TO KpYrd H300passTcs Ha MJIOCKOCTH TOXKe cepheil
paclupsAIOUMXCH KPYToB; HO TOJbLKO NHO Mepe HpHOJIHKE-
HHSI KPyroB Ha chepe K GOJBIIOMY KPYry COOTBETCTBYIOUIHE
KPYru Ha HJOCKOCTH OyNyT pacIIupATbCs HEOTPaHMYEHHO,
TaKk 4TO 06pas OoJpLIOro Kpyra YHAET B GECKOHEUHOCTD.
O6pa3ss kpyroB, OJIU3KMX K HHKHell TOouke o, 6ojee noxo-
3KH Ha CBOHW nmpoo6pasbl, TAK YTO B caMoli TouKe 0 ofpas u
npoobpas cauBawTesi Apyr ¢ Apyrom. C apyro#i CTOpOHB!,
Ha puc. 191 nokasaHo, YTO MOJYYHTCSH, €CJH MBI HEpeBep-
HeM rnogycdepy: 6oablIoil KPyr cOBMaAer ¢o CBOHM o0pa-
30M; & 10 MEpe HaIero NPOJBHMKEHHS BBEPX KPYrd Ha
noJsycdepe OyAyT CTAHOBHTHLCH BCE MEHbLIE, TOrAA KaK HX
obpassl OyayT NPeACTaBAATL co0Of cHCTEMY HEOrpaHUHYEH-
Ho pacumpsiromuxes KpyroB. O6pas BepuiuHbel S yiigeT B
OECKOHEUHOCTb., JTO IOXOXKe Ha CJAaydall ¢ 4eJOBEKOM B
BOoZe, KOrja ero Makylmka Takmxe o0pasyeT Kpyr, Ho
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pacuiupslomuecs KpPyra no pasMepaM Gosee NOXOIAT Ha'

CBOH HpoobpasHl.

Bce ato mpuMepsl oro6paxennii no6oe npasuso, Co-
[JIaCHO KOTODOMY 3J/IeMEHTH OAHOIO MHOXKECTBA IepeBO-
ASATCS B 3JIEMEHTH JPYroro MHOMKECTBA, NpPeACTaBJsIeT CO-

Puc, 190.

6ot oTo6paenue, Aaxe Korja HeT HHKaKHX FeOMeTpHue-
CKHX TIPOEKUHH, NPH YCIOBHH YTO AaHHBIH mponecc saaum-
HO-00HO3HAYEH W KAaK OH, TaK M OODaTHHIl eMy npouecc
HeNpepHIBHL. B3aumno-o0HO3HA4EH — 3TO 3HAUYHT, YTO B
KaX/1yi0 TOYKy B nepexomuT OfiHa H TOJBLKO OfHA TOuyKa A.

S
[Soe)

Puc. 191.

To ke camoe BepHO H A obpaTHOroO npeoGpa3oBaHua;
IpH [~! B KaXAYI0 TOYKY A NEPEXOAUT OAHA W TOMBKO OfHA
T0uka B. Takas cHMMeTpHyHas u HemlpepHBHas ‘b yHK-
LM — 3TO He UTO MHOE, KaK Hall CTapHil 3HAKOMBI, roMeo-
MOpdH3M, TONBKO yiKe oOnpeXeNeHHBIH - JOMKHHIM o6pasoMm.

I'padux mpencraBiser :co6oil .Toxe - HEKYIO ‘pasHoBua-
HOCTh -Tipeo6pasoBanns.’ I TOro 4Tobhli MOHATH, YTO TAKOE
rpaguk, ne 0053aTeNbHO 3HATH aHAANTHUECKYIO' IEeOMeT-
pHlo: HanpuMep, KpHBas TEMIepaTypH GOJNLHOro €CTh Ipa-
(HK, CONOCTAaBAIIMNA PA3IHUHEIM 'MOMEHTAM - BpemenH
TeMnepatypy B rpasycax. CocTaBasis' rpaduk, Mu Gepem
aJeMeHTH (BbIGPAHHLIE- MOMEHTH ) - MHOXkecTBa T (Bpemn)
H comocrap/iieM - MM 3lleMeHTH MHomeetBa F (rpamyem).
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Koneuno, cecTpa He usaMepsieT TeMnepartypy GOJLHOrO *he-
npepelBHO, HO, H300paxass H3MeHEHHe TeMIepaTyphn Ha
Jaucre Gymari, Mbl MOXeM HApHCOBATh HeNpPEpHBHHIE rpa-
¢ux. Y cHOBa TepMHH «rpadHK» MOKHO ONpPEAE/NHTH JIyUIIe.

3aecy mnousATHe GJAH30CTH, HWJIH OKDPECTHOCTH, HEMHOTO
oTanyaercs ot Gosee UJH MeHee KPYIJHX (POPM, KOTOPEIMH
MB! ToJn30Basnck B E? (AByMepHOE NPOCTPAaHCTBO), XOTH
H 3[leCh y4acTBYIOT ABa H3MepeHHs. Mul 6epeM ofHOMepHOe
MHoxecTBo T M OfHOMepHoe MHOXecTBO F, a 3aTem cpas-
HHBaeM HX MexAy co0oii, Tak 4TO rpaduk Ino CyllecTBY

y

Fan
A\ 4

Puc, 192,

npeacTaBiser co6Of cpasHerue ABYX OAHOMEPHLIX MHO-
XKecTB. MBI rOBOPHM, 4YTO rpaduk HempepbiBeH, €ClH OH He-
npepuisen B Kaxjaof touke. [Iposenem npouseosvnyro mapy
IpSAMBIX: ORHY BBIIIE, a APYIYi0 HUXe.p; ecqu HaM yAactcd
IpOBECTH Napy BepTHKAJAbHHX MpPAMLIX, OAHY clpaBa,
a JApyryio creBa OT p, TaKyw, 4ToOb MexXIy HUMH He
6LLJIO TOYEK, He codepxcasuuxca yiuce mexucdy 20pU3OHTAAL-
oty npamemy  (puc. 192), To 3TO H 03HayaeT Hempe-
PHBHOCTL rpaduka B TOouke p. Bce aTo cramer sicHee, ecim
MH NpHBEAEM NpPHMep pasphBHoro rpaduka (puc. 193),
B neM ecth Gpelilb, HO He MO OTHOWICHHIO K X (B muoxcecTs
ge x Gpewu Her). Ecanm Mul BO3bMeM AocrarounHo Giauakue
ApsiMbie, OrpaHHYHBalOlHe C JHBYX CTOPOH TOUKY P, TaK
uro6Ll TOYKa p’ OKa3ajach BHE HX, TO CKOJb Obl GJAM3KHMAH
Mbl HH BHOHDaAH COOTBETCTBYWOINHE BePTHKAJbHbIE MPH-
Mble, TOuKa p’ Bceria OKaxeTcs MexXAy HHMH, uGo OHa
pacroioXKeHa  TOYHO Haj p. A 3To Kak pa3 H IPOTHBOPEUHT.
JaHHOMY Bbille ONPeNe/eHHI0 HelpepHBHOCTH. MOXKHO OHL-

-JI0 Gul NIOAYMATB,~YTO. TakKofl. IPpUMep He OUGHb XODOMI, MO- -
"CKOJIbKY Te 3Ke CaMkle pacCyKIAeHds NpOHAyT M B caydae
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BEPTHKANLEON TIPSIMON, ‘B KOTOPOH ‘HET HHKAKWX :6pemefi,
Onuako Takas JIMHUS He YIOBITBOpSET ONPENEeTeHHIO Tpa~
¢puka ¢ysruun. (KoHewro, 5T0 IOBOJBHO TPYCAHBHIH CHO-
co6 Hu30exarTb “TpyAHOCTeI], CIPATABUINCE 32 ‘ONpelesieHHe,
OAHAKO OH MOJe3eH, HOO BeJeT K SCHOCTH.)

IlpuBenentoe Bhle onpexenenne HENPEePLIBHOTO Tpa«
uka moxoxe Ha JaHHOE paHee OmpejesieHHE HENpepHBHO«
ro nmpeoGpasoBaHus, TOMLKO 8AECh OKPECTHOCTHIO TOUKH P,
€C/IN pacCMaTpHBATL €€ KaK JAEMeHT. MHOMeCT8a Y, Oyner
ysacrok Ny ocu y, B To Bpemsl Kak.€Cau Mbl GyneM CYHTATh
TOYKY p 5AEMEHTOM MHOXCECT8A X, TO COOTBETCTBYIOILEH
OKPECTHOCTbIO OKaKeTCsl yyacTOK NX rOpH3OHTAJbHOH OCH.

y

Puc. 193,

I'paduk, ecan OH B3auMHO-OAHO3HAYCH ‘H HENpEpPHBEH
B 0o0e CTOPOHH, NPEACTaBJsfET COGOI He -CTOJILKO 'KapTy,
CKOJIbKO H300paeHHe Ha KapTe, ADYTMMH CJOBaMH, Ha
HEM NPHBENEHLI HE TOJBKO MHOXKECTBO X H €r0 <«Kapray
(MHOKECTBO y), HO H COOTBETCTBHE MEXAY X H Y, ‘mpen-
CTaBAEHHOE, TaK cKasaTb, B rpapuueckoii popme. Ilockoiibe
Ky KaXJa0e M3 Yy4YacTBYIOUIHX MHOXKECTB OJAHOMEpHO, Tpa-
¢uk znByMmepen. Ecnm Obl MH 3aXoTelm npeacTaBuTh Ha
rpaduke H3MEHEHHE KHHOKAApa CO BPEMEHEM, TO notpebo-
Bajoch Obl 3 uamepenns. Ewe Gosee coxHble NpeoGpaso-
BaHus TNpHBEJH Obl K n-MepHHM Tpadukam. Hanpumep,
€CJIH MBl OTOODA3HM BHYTPEHHOCTB I1apa ‘BO BHYTPEHHOCTh
Kyba, TO COOTBETCTBYIOUIHH rpaduk 6yzer LIECTHMEPEH,

Tomoronusa

«['omeoMopdu3M», KOTOPOMY Temepn MH Yxke HALLIH
Jyullée ONDENEJIEHHE, B CJAOBE <«FOMOTONHSA» MIpaeT cJay-
Kebuyio poJb, [Tocnesnee Biouaer B.cebs He TOMbKO BO3-
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MOMKHOCTS FOMEOMOpdHOro MpeoGpasoBaHAs, HO H OGCTOS:
TeJbCTBA, IPH KOTOPBHIX OHO OKa3HBaeTcs BO3MOXKHBLIM. JI104
Oy 3aMKHYTYI0 KPHBYIO, TOBOPHM MH, MOXKHO Ae(QOpMHpO-
BaTh B JI0OOYI0O APYTyI0 3aMKHYTYIO KDPHBYIO; HO Aaxe eCJH
MBL faauM cefe HeKOTOpble mocjalneHdst (HanpuMep, pas-
pemas BoccTaHaB/MBaeMble B JaJbHeHIIeM pa3pesnl —

& d ow

Puc, 194. Puc, 195.

puc. 194), cieayeT NOHATH, YTO BO3MOXKHH CHTYallHH, KOl
Aa HaM HeJb3s OyAeT Tak HOCTynartb. Kak TOJBKO MBI yKa-
XKeM THI IPOCTPAHCTBA, 6 KOTOPOM cOoBepuidercs OQHHAA
Oegpopmayus, TO TeM CaMbIM MBI HAJOXHM HA HEe HOBOE
orpaHuyenne. Ecinu nama saMKHyTas KpuBas — 3TO BepeB-
Ka, TO B NPOCTPAHCTBE MH CMOXKeM C Hell MaHHNYJHPOBATh
TaK, KaK He yJacTCd B cJyyae, ecld OHa HO YCJIOBHIO Jie-
XKHT BCE BpeMs Ha NJOCKOCTH.

BepHo, KOHEYHO, YTO C MOMOIIBIO HEKHX NPABHJI MBI MO-
XKeM MNpeBpaTHTb HA MJIOCKocTH ¢urypy A B Qurypy B

>

Puc. 196. Puc. 197,

(puc. 195), HO 3TO MOXHO caenaTh TOJbKO NOTOMY, YTO
HJOCKOCTb HE yNOMHHAETCsl KaK TeaTp HalUX AeHCTBHH —
3/1eCh MJIOCKOCTBL NPOCTO HESBHO H OWIMOGOYHO TpeAnoJara-
ercsi, NauHBle GUIYPH na0ckue, BOT W Bce. B apyro#
cutyaunn (puc, 196) MOxHO BIOJIHE OCMBICJIEHHO CKAa3aTh,
YTO 3aMKHYTYIO KpDHBYIO C Ha Tope Helb3sd HEPEBECTH Ha
7Ope B nosoxenue C’ u MoxkHO B noJjoxenue C”. Bue TO-
pa, B mpocrpanctBe E® wHe Oyner HMKakux 3aTpyaHEHHI
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BOBCE — HE3aBHCHMO OT TOrO, cleJaHa JIH KpHBasl H3 Mpo-
BOJIOKH HJIH TOJIBKO BOOOpaxkaeMma.

Enle o4no mousaTHe, o KOTOPOM MHl JHILIL BKpATie yro-
MAHEM,— 3T0 KomnaxkrTHocTs. OHO XapaKTepH3YeT, TaK cKa-
3aTh, <«3aKOHUEHHYI0 OeCKOHEYHOCTb»: EBKJHIOBA [JIOC-
KOCTb He KOMIIaKT, TOTia KakK cdepa — KOMIIAKT, XOTS OHH
H COJIEepPKAT <«OAMHAKOBOE KOJHYECTBO» Toyek. OnHako,
€CJIH MBI XOTHM ONHCATb KOMHAKTHOCTb B TEDMHHAX CAMOTO
MHOXKECTBa, He ofpauasick K 0GbeMJIOIEMY TPOCTPAHCTBY,
TO INOJb3yeMcs CJEeAYIOUNM ONpEeAeJEHHEM: <«MHOKECTBO
Ha3HBaeTcss KOMNAKTOM, €C/IH Y KaxkAOro ero 6ecKoHeuHo2o
HOXMHOKECTBA €CTh NpejelibHas TOYKa, NpHHAAJexallas
CaMOMY MHOXKECTBY». :

Bce 370 He Tak TyMaHHO, KaK MOXKeT MNOKa3aTbCs Ha
nepBH# B3TJsAA. YUnTaTenb MOKET caM HONBITaTbest Pa3o6-
parbcsl B 3TOM, HCIONb3Ysl 3HAHHS, DOYEPNHYTHE H3 HO-
CJeJHHUX IBYX TIJiaB,

Orser na eonpoc uz paszdeaa «Ilpeobpaszosaruss: euwe
MOXKHO YKasaTh JIHIIb TOYKY, COOTBETCTBYIOLIYIO TOUKE j.
Ona onpellenseTcs HEABYCMHICIEHHO TeM YCJIOBHEM, 4TO B
Heill nuuuH i u k coepunanTes ¢ a. Ho MH ne moxem yka-
3aTb TOYHO, BO YTO HMMEHHO mepeulin { u Kk, a Takxe HX
"BEPIIMHEL A u | (MBI MOXeM TOJIBKO CKasaTh, 9To k2'u h
Hepelltn B paAsHble OTPOCTKH, Ho He 3HaeM, Kyaa mepelnia
Kaxjas M3 3THX JUHHI).

3AKJIOUYEHUE

YHacro cnyuaercs, uto, HamuB cebe wawky Kode, MH
3abriBaeM O cJuBKax. TPIOK COCTOHT 8iech B TOM, UTOGH
He OEITaThCHd NPHHECTH CJAHBKH K CTOJNY, a CXOAHTL C Yalil-
KOH K XOJIONHJIbHHKY, Tlle OHH XpaHstcs. Ilpm mepsou cho-
‘co0e HAM NIPHIETCH YeTHPe Pasa OPONeJaTh nyTh OF cTOJa
70" XOJIOJHNbHHKA: NOHTH 3a CAMBKaMmH, NPHHECTH HX K
CTONTY, YHECTH CJHBKM Ha3afl ¥ BO3BPATHThCH K yanmke
Kode. Bo BTOpOM cayuae mbl NPOZENZEM 3TOT NMyTh TONBLKO
ABAXKL: PHHECEM YAIIKY K XOJNOAMIBHHKY H BO3BpATHM-
€q ¢ Hell 'Hasan K crony. Bce aTo Henbss mOcTaToOUHO XOPO-
010 BHIPA3HTH HA A3bIKe TE€OMETPHH, OAHAKO Bech HCIOJB30-
BaHHbI} 34eCH CNOCO6  IIAHHPOBAHHUS - NOCJEA0BATENLHOCTH
HaIAX- AeHCTBHI XOTH i apudMeTHueH N0 CBOER' mpHpoxe,
HO MpHHAJAJIEKHT CKOpee K 06,1aCTH TOHONOTHH. ST
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B cBasu ¢ ucnosnis3oBandem DBM 3To Crano HasLHIBaTh-
Csl NPOrpaMMHPOBAHHEM, M TEODETHKO-MHOMKeCTBEHHasd TO-

'HOJIOTHSL  cocTaBjsfeT ero oOcHoBy. Ilpu  paspabGoTke

ycTpallawlle 3anyTaHHBIX AJTOPHTMOB JJd Takux IDBM
NOJB3YIOTCS TONOJOrHIECKHM aHANH30M I'padioB, O KOTOPHX
Mbl ynomuuaJd B ri. 8. TonoJsorus HCHOJb3yeTcsl Tak:ke B
ACTPOHOMHH M BO MHOTHX JPYrHX oGJnacTAX, TAe HpUMe-
HAeTCA MaTeMaTHKa. DTH o0JacTH BpPAA JH OTHOCATCA K
HOBCeAHEeBHOH KH3HH, OJHAKO MbI, CAMH TOTO He CO3HaBaf,
NOJIb3YEMCs TONOJOTHYeCKHMH METORaMH W B CaAMBIX OGHI-
HAeHHHX chaydasax. DoabuimucTBO yKaszawu#i Ha To, 4TO rae
JIeXKHT, HOCAT CKOpee TONOJIOTHYECKHH, uYeM TeOMeTpHue-
CKHH XapakTep: MNaJbTO —B BalleM CTeHHOM HKady;
IIKOJIa — B 4ETBEPTOM JAOMe OT HeépeceyeHHs 3TOH YJIHIH
¢ mocce Ne 32; «Auna» — B omepHOM TeaTpe.

Mopsakn, Kak H CTPOHTENH, NOJB3YIOTCS reoMeTpHel;
ONHAKO B OOBIIHLIX OOCTOSITEILCTBAX €€ HCHOJIb30BAHHE
CBOAHTCA JHLIE K HM3MEDEHHIO PAcCTOSHHH M TOMY noA0G-
HBIM DpOCTeRIIHM BelllaM.

B snoxy Bo3poxzneHHs HDOH3OHIIH HEKOTOpHE H3MEHe-
HHS B HAy4YHOM MHIJIEHHH H MeTOAe;, OAHO H3 HHX Jyulue
BCEro MpPOAEMOHCTPHpPOBaTE Ha InpuMepe Xumuu. CpenHe-
BEKOBas aJIXHMHsl 3aHMMaJjach IJaBHbIM 0Gpa3oM Kadyecrt-
BeHHBIMH Da3JIMYHMAMH; OTJIHYHSA B BeJHYHHE, NO-BHAHMOMY,
3aHHMAaJH ee ropasfio MeHblie — B pe3ysbTaTe OHa TaK H
He cyMeJsa <«oTopBaTrhc OT 3eMJjus. [Ipu HOBOM cmocoGe
MBILLIEHH XUMHS Oo0paTHJach OT KaueCTBEHHHIX pas3JnyHit
K KosnyecTBeHHBIM (oT PasnoBuanoctn K Crenenu), 4 B
xaoce (PaKTOB cTan OOHAapyXKHBaThCid HEKHH MOPSAAOK.
C Ipyrofi CTOPOHB], MaTeMaTHKa MO MNOSABJEHHA TOMOJOIHH
Bcerjfla 3aHHMaljach KOJMYECTBEHHBIMH METONAMH, U B Hef
Ha NepBHIH B3IVIAA Pa3sBHTHe [OLULIO B OGpaTHOM Hanpas-
JIEHHH,

Ho aro nHa caMoM gdese He TaK: HepefMCTaB elwe pas
CTpaHHIB Hallel KHHUIH, M MOXKEM 3aMETHTh, YTO, KOTAa
Mbl BpEMEHHO IepecTafu HHTepecoBaThes (GopMOl 1 Mepo,
OHH BHOBb [IpOKpAaJNMCh B HAWIM MCCJEAOBaHHA B GoJjee
U30IHPEHHOM H 32BYAJMPOBAHHOM BHJE, H6O KauecTBY NPH-

.Cyiile¢ KOJHYCCTBO, Yy PAa3HOBHAHOCTH €CThH .CTeilleHb, AaXe

eca¥ Mbl U He H3MepsAeM 3Ty cTenenb xepaamu. Kak cka-
3an Cruden Buncenr. Bene (on rosopua o Jlunkossue),
XepAH XOpoillM AJIS U3IMEpeHus, KOTAa. .y, Bac ecThb 3aGop -
U3 HHUK. :
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Teopema JKopaana, ynomunaBLIasici B Hawaje KHHTH,
DPHMEHHTEJbHO K IOBEPXHOCTH TOPa OKAaXeTCsl CIpaBenaH-
BoH B cnydae C’, HO, odeBuAHO, He B cayyae C win C”. Mul
OCHOBLIBaeMcsl 3/1eCb Ha TOM, 4To Ha Tope C u C” mnenbsst
HenpephiBHOH JedopManueil CTAHYTb B TOYKY, TOTAa Kak
€’ — MoxHO. DTO CBOHCTBO CKOpPee NPOCTPAHCTBA, B KOTO-
poM JexaT faHHbie GHTYDH, ueM caMHX ¢Guryp. M MoxeMm
TeNepb CKa3aTb, 4TO Ha Tope JioOble ABe KpuBbie Bpoje C
H C” romoronmsbl, HO HM OAHA H3 HHX He roMotomua C’,

Camo mnpeoGpasoBanne C B C”, 0coGeHHO €CJH OHO
npeacraejisier  co6oif  roMeoMopdhH3M  (3alITPHXOBAHHAS
9acTb Ha pHC. 197) — ato eomoronus C n C”. Jlanuoe mo-
HATHE ellle IUHpe: Bce NMPOMexyTounnie ofpassl C B3aHMHO

Puc. 198,

FOMOTONHE. B ABYX HeMHOro 6oJiee NPOCTHIX CAYYasiX, H30-
6paxeHHBIX Ha puc. 198, MH MOXkeM 3aMeTHTb, YTO maHHas
roMoTONMs He €IHHCTBEeHHA: (GaKTHYECKH cyllecTByeT Gec-
KOHEYHO MHOTrO TOMOTONHH, NPHBOASINUX K TOMYy XKe pe-
3yJbTaTy — OHH Hepesoasar A B B.

EwiGop KonKpeTHOro npeofpaszoBaHusi MeHee BaiKew,
YeM caMa BO3MOKHOCTb HJIM HEBO3MOXKHOCTB TaKOro Mpeod-
pasoBauns. Hu~onnoro Takoro npeoG6pasoBaHHs He CyIIe-
ctyeT uist C m C’, u GeCKOHEYHO MHOIO HX CYHIECTBYeT B
cayyae C n C”. Bee 3T0, KaK MOXKET NOKa3aTbCsl, HANPAB-
JIEHO NPOTHB aHAPXMH, KOTOPas BO3HHKJA GBI, eCJH 6H co-
BceM He OHJIO OTOBOPEHO, YTO pPaspeilaeTcs M 4ero He
paspemiaercs fAeJaTb B TonoJorun. Ho, Kak M yxe roBo-
PuJIH, caMoe IJIJaBHOE — 3TO 3HaTh, KOrla HYXKHO GHTb TOY-
HBIM, A KOrJa TepnuMbIM. XOTs OrpaHHUYEHHEe, HAKJaAbBae-
MOe Ha FOMOTONHIO, HECKOJIbKO [IPOH3BOJIbHO, OHO I03BOJSET
HaM NPOBOAHTL JAJbHEHIIYI0 KJIACCH(BHKAIHIO MPOCTPAHCTB
(mpuBOAHT K HOBOMY THIYy HHBapPHAHTOB).

MMpunoxenue I

Pemenne Tapanepa cOCTOHT B TOM, YTO B HOJOCKE NpO<
BOAHTCA HEYETHOE YHCJO NMPOJONBHHX CKJAaA0K — BJAOJb ee
«IJHHBE» H NOA HAPSIMEIMH YIiaMH K KpasgM, KOTODhiE MBI
coequnsiem (puc. 199). Ecau yucaIO CKJIaNOK HEYETHO, TO
MBI MOXEM CBeCTH KOHIH APYT € APYroM ¢ HoJyo50opOTOM,
HE3aBHCHMO OT TOrO, CKOJb BEJHKO 3TO HEYeTHOE YHCJO.
Benn mepeBepHYB «BBepX Horamu» OGYKBY N, MBI CHOBA IO+

B i Y g e s et PO O o] e 1 it e it 2l E
Puc, 199, Puc. 200.

ayuuM N, Toraa Kak, nepeBepHyB OykBy M, MH ee usme-
HuM. Takum o6pasoM, N3 HeorpaHHYeHHO NIHPOKOH MOJOo-
ckn (mpH yc/aoBHH, 4TO 6ymara AOCTATOYHO TOHKAsi) MOXK-
HO CJOXKHTh JOCTAaTOYHO Y3KYK IOJIOCKY, C KOTOpo# H
neficTBOBaTb saTeM, Kak obwmuno (puc. 200), ITocne Beex
HamHX ycHJH# (cM. ri. 3) Takoe NPOCTOe pellleHHe MOXKET
NpHBECTH OYKBAJILHO B SIPOCTH.

Npunoxenue 11

Tlpexne uweM CKJeHBaTh NOJOCKY, pasMmeTbTe ee, Kak
nokasano Ha puc. 201 (monocka ykopouena). IlepeHyme-
pOBaHHBIE TOYKH OTCEKAIOT OT GOKOBBIX CTOPOH COOTBET=
cTBeHHO !/ M !/4 HX JANHMHH, a DOYHKTHPHHE JIHHHH
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npoBeneHH € of6paTtHofi cTopoHH. [lociie TOro Kak MH
CKJIEHM NOJIOCKY, JIHHHH OKaXyTCH, NPAMHIMH H HempephiB-
HeiMu. Paspes HauumHaeTcs B Touké | @ jganee uiaeT B cO-
oTBeTCTBHH ¢ HomepaMu. [locne Toukm &, korma paspes
JOHJET 10 TOYKH X, HOJOCKA PACKPOETCs H Paspes mpuaeTcs
JIpofoJIXKAThL BAOJbL COOTBeTCTByOUIEH mpamofi. C  3Tof

Puc. 201.

TOYKH 3peHHs pa3pe3 He OyleT HeNpepHIBHBIM, HO caMa JH-
HHS 6ydeT TaKoOBOH,

Korna MH gocrurseM ToukH 8, HOJOCKAa paclajgeTcd Ha
JB€ PaBHOBEJHKHE YaCTH, YTO MOXKHO [OKA3aTh, HOACUHTAB
TPEYroJbHukH Ha puc. 202, 3amTpuXoBaHHAA YacTh COOT-
BETCTBYET QAHOMY KyCKy, a He3alITPHXOBaHHAS — ApYro-

Pue. 202,

My, B KaX/OM H3 KYCKOB COAEPKHTCA-NO 8 TpeyrojanHu-
KoB. Ha puc. 62 npexcraBiien Apyroii MeToj, ¢ HOMOLIbIO
KOTOPOro MOXHO paspesars JucT MEGuyca ua Ase pasHo-
BEJIMKHE 4acTH, HO TaM paspe3 HauWHAETCH HE Ha Kpae, a
Ha paccTosHHM !/4 OT Kpad.

Npunaoxenue 111

Ueprex mokasan Ha puc. 203, ero nyuie BCero Hase-
CTH Ha TOJICTYI0 6yMary. «B'KJIETKY», TA€:iCTOPOHA . KJIETKH
Pasta npuMepno 4 cm: BAode KUPHBIX NAHUA NPOBOAATCH
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paspesnbl, a N0 NYHKTHPHHM JHHHAM YepTexX CKAanbiBaeT<
csl. HepTex NOYTH NOJNHOCTHIO CHMMETPHYEH, 32 HCKJIOYe~
HHeM dYacrei, o6osnayeHHBIX yepe3 x u 14, Ha nepcnextus«
HOM dYepTexe HHbPE H GYKBH COXpaHeHH, NabH 06JerduuTs

CknaAawniBanue Mopneju. Ckiefika NPOH3BOAHTCA (e3 mepe<

KPHITHI, TaK 4To 3/eCb HYXKHO MO0JIb30BAThCA HE KJeeM, a
KJeHKoH JIeHTOH.

Npunoxenne IV

CmewaB !/3 KpacHOH Kpacku co Bceit TosyGoil, BH NO«

Jy4HTe NOCTAaTOYHO NYPNYPHOH KpackH, 4TOGH NOKPACHTH

16 Mm% Ha puc. 204 nmokasara cXeMa pacKpackH. -

Hemnag

Nyprypras

Kpacras

Hypryornas

Kpacwas
Jenenas

HMenmag

Jenenos l

Puc. 204.

Npunoxenne V

Takasi 1mocieroBaTeNbHOCTL Hpedcrasaser cob60l KoM«
OMHALHMIO ABYX NOC/JIEJ0BATEILHOCTEN, HO €e yAaeTCs BHIpa-
3MTh OAHOH  (OPMYJOH: KOJHYeCTBO dYacTedl  paBHO
2741 (3, 5,9, 17 nu 1. 1), rie 7 — YEcIO HENOJHHX
paspesos.

Mpunoxenue VI
Ioctpoenue (puc. 205). Tlposenem upsampie [—2,

2—3 u 3—4, genas yraw 2 u 8 npamoiMu. Coepunum I ¢ 3,
a 2 ¢ 4; Touka nepeceueruss C — ucKoMas.
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. Jlokasaresvcreo. TlpoBefeM AONOAENTEABHO TPSMBIE
4—5 n 5—6; B pesysibTaTe MOAYYHTCH COOTBRTCTBEHHO 4 H
5 NpsAMOYroJILHEIX TPEYTONLHHKOB,

o S P g Kowedeid  nocnedymigus
/3 ~_ 1 bmpesok nymi  cocmabaséin
3 5 ombuny npedeidpypeg
fo¢?
2 g

Puc. 205,

Otpesok [—2 BABOe NpPEBLINIAET OTPE3OK 2—3, a OT-
pe3ok 2—3 BABOE NpPEBHILIAET OTPE3OK 3—4;

.o Tpeyroapukn 1 —2—3 u 2— 3 —4 nono6us,

SoLa=/sd u LB= LB

.. TPeyroibHuKk 2 — 3 —C mnofoGeH TPeyroJbHHKY
1—2-—3

.. YIJH, NpuMHKawuiye K C, npsmele.

Bce mocsieaoBaTtesibHBIE NPSAMOYTOJBHBIE TPEYrOJBHHKH,
yKasapHele HHXe, @nopobuel: [—2—C, 2—3—C,
3—4—C, 4—5—C .. ¥ T. A, a HX TUNOTEHY3H (HO-
CKOJbKY HX JJIMHAa KaxIbif pa3 yMeHbUIaeTcs BHBOE)
oGpasyior Tpebyemblii MapuwipyT yesnoBeka. Uto u TpeGopa-
JIOCh 10Ka3aTh.

Hpunoxenue VII

Ha puc. 206 mpencraBiena puarpamMma ajis ciydas
IATH MHOXKECTB: HYHKTHPHBIE JIMHHH MOKA3HIBAIOT HAYaJo
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MEeCcTOro MHOXKECTBA, HAYIIEro BAOJb I'PAHHIBI NATOI'O MHO-«
XKectBa. Takum nyTeM MOXKHO HOCTpOHTh Auarpammy Jnas
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