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— Yro sato? Hey:xenu HacTama HOUb? —
3abecmoxomicsa Pegop.

— MoskeT, IPOCTO COJIHIE 3a Ty4y 3a-
uo? — mpepmoaoxua Buirrop. — He
BOJIHYyIicA, BbIOepemcs otTcioga. JlaBaii
IIOKa eIllé HeMHOTO IIOCMOTPHUM, pas VK
MBI TYT.

Ho Huuero ocoGeHHOTO He IIPOUCXO-
nuiao. MoJieKyJbl YIJIEKHCJIOTO Tas3a Ipo-
IOJIKAJI TIOAJIETaTh BPEMA OT BPeMeHU
K «TyceHHuIaM» («yIrieBOAbI» — BCIIOMHU-
Joch cyoBo Bute u ®epe), a mosryyaBmiu-
ecs B UTOTe OCKOJIKY ITPOJOJI:KAJIN BUIO-
U3MEHATHCS, CJAUMIATLCI, Pas3JInuIIaTbCHd,
COeMUHSATHCA B JIOMOYKU TJIIOKO3BI M CO-
BepIIaTh CBOU IIYTEIIeCTBUA K KPpaxMay.

— CrpanHo, — mIpou3HEC, HAKOHEII,
BukTop, — KaK OyATO COTHEUHBIA CBET U
He HYy:KeH s ¢orocunTeza? VI B TeMHO-
Te BCE paboTaer.

— TemHOBaTO, KOHEUHO, HO BCE JKe 9TO
elnfé He IMOJHAA TEeMHOTA, — OTO3BAaJICH
demop.

OmHaKo YTO-TO HAYAJO0 MeHATbCcA. Mo-
JIEKYJIbI YTVIEKUCJIOTO Trada BCE TaK iKe Jie-
TaJId U CJIUIAJIUCH C AJIUHHBIMU MOJIEKY-
JaMHu YIJIEBOJA HA amneJIbCHUHOIIOJ00HOM
depmenTte. Ilo-ipe:kHeMy BO3HUKAJIU
OCKOJIKM, HO OHM BCE MeJJIeHHee pearu-
poBaJIu APYT C APYTOM, CIOBHO B TEMHOTE
IIOTePsIN Bech MHTEpPeC K CBOel OypHOIi
«KuU3HU». HeT, OHI He OCTaHABJINBAJIUCH,
X BCE TaK JKe HOCUJIO B pa3HbIe CTOPOHHI,
KaK IeIKN Ha BOJIHAX, HO TOJBKO Temephb
9TO IBUIKEHUE CTAJ0 KAKUM-TO OeccMbIC-
JIEHHBIM, 0e3pe3yJbTaTHbIM. BCEé MeHbIIe
MMOABJIAJIOCH JIOJJOUEK TUIIOKO3bI, U JaiKe
T'YCEeHUIIeITOMO0OHbIE MOJIEKYJIbl, XBaTaB-
e yIrJeKuCJbIi ra3, BCE perke U perxe
3aI10JI13aJI Ha alleJIbCHUH.

< KAK STO YCTPOEHO

— HeT, uero-To uM BCEé-TaKU B TEMHOTE
He xBaTtaer. Ho uero — He Mory pasmis-
IeTh.

— Tak B TeMHOTEe M He Pa3TIALUIIb.
Ilpugérca KmaThb, IMOKA COJHIIE BBITJIS-
HeT.

K cuactsbio, :XIaTh OKa3aJOCh HEJOJITO.
Bugumo, coJiHIle BBINILIO 13-3a 00JIAKOB,
U KJETKy CHOBa 3aJI1JI0 APKUM CBETOM.
MoJieKyabl, 3a KOTOPBIMU BHUMATEJIbHO
HabOgonanu pedaTa, BAPYr CHOBa CJIOB-
HO OKHJIMN — CTAJId BUJOUBMEHATHCA, CO-
eIUHATHCI, PasdbeIUHATLCI... BOo BCEM
aToM OypHOM [IBMKEeHUU pedATa 3ame-
TUJIN TO, Ha YTO He 00OpaTHUIN BHUMAHUSA
panbiie. Ilepen Tem Kak BCTymaTh BO BCe
TaJIbHEeHIe peakIuu, OCKOJIKU OT yIJie-
BOJa, IPHUCOESUHUBIIEr0 K cebe MoJe-
KyJy VIJIEKHCJIOrO Tras3a, CTAJKUBAJINCH
eIlé ¢ KaKou-TO MOJIEKYJIOM, ITOXO0XKell Ha
MOPCKOT'0 KOHBbKA C ILIOCKMMM T'OJIOBOI
1 XBOCTOM, TJIe IIIapbI-aTOMBI OBLJIN CJIOB-
HO HaHMBaHBI Ha 00py4. UTo-TO MaJieHb-
KOe U CTPEeMUTEeJbHOE IIepPelpLITMBaJIO
C «KOHBKOB» HA MOJIEKYJIBI-OCKOJIKU TIPU
9TOM CTOJIKHOBEHUU.

— Burs, THI BULHUIIL, UTO 5TO?

— Her, He mory pasobpars.

— Hamo mocmoTpeTrs, OTKyZla OHU ILJIbI-
BYT.

«Mopckue KOHbKI» TJIBLIN OTKYZA-TO
CO CTOPOHBI 3€JEHBIX CKJALOK. Pebara
IBUHYyJIUCH Tyna. CKIagKy npu OJIMKan-
IIIeM PacCMOTPEHHHU OKas3ajJHCh O00JbIIIe
IIOXO0’KY Ha YJIOXKEHHBbIE B CTOIIKY MEIIKH,
YyeM Ha IITOPbBI: Y IITOP €CTh Kpad, a TYyT
HUKaKUX KPaéB WM YIJIOB He ObLIO BUJ-
Ho. CaMa «TKaHb» ObLIA OUEHBb IIOXOXKA
Ha Ty MBLIBHO-IIY3BIPHYIO MeMOpaHny, ue-
pe3 KOTOPYIO JeTHU IPOoJie3au B KJETKY.
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el
KAK 3TO YCTPOEHO

BOmn3u MoKHO OBLIIO PA3TVIALETD U Te 3€-
JIéHBbIe IIeCUMHKHN, KOTOPbI€ ITOKPBIBAJIU
OOJIBIIIYI0O YacTh IIOBEPXHOCTH MeMOpa-
Hbl. OHU HANOMWHAJNU KJIYOKM W OBLIN
HECKOJIbKUX BHIJA0B; HEKOTOPHIE IJIaBaJIH
B MeMOpaHe IOOJMHOYKEe, HEeKOTOphbIe —
10 ABA WJIU TPHU, & HEKOTOPbhIE CAUIIATINCD
B OJMH OOJIBIIIONA «ILIOT». MHOrMe KyO-
KU OBLIM YTHIKAHBI IJIOCKUMU 3€JIEHBIMU
daaiKkKaMu, CJIOBHO IIBEHAS MOLYIIEY-
Ka — OyJIaBKaMU.

— § 3Haro, sT0 Ke xyopoduial — Boc-
KINKHYJT PEmop. — ITO OH IIOTJIOIIAET
COJTHEUHBIH CBET, YTOOBI MCIIOJH30BAThH
ero nada (¢orocuHTE3a. A KJIyOKHM — 9TO,
HaBepHOe, OeJIKM, 3a KOTOpble OH [ep-
JKUTCH.

B 5TOT MOMEHT UTO-TO BPO/ie BCUBIIIKHI
OCBETHJI0O MeMOpaHy, KOTOPYIO OHM pac-
cMmaTpuBaau. MTrHOBEHHO UTO-TO MaJIeHb-
Koe Ipo0erkaJso Mo OJHOMY 13 0eJIKOBBIX
KJYOKOB, IIePECKOYIJIO C Hero Ha JPyToii,
KPacHOBAaTOT'0 OTTeHKAa, C Hero — Ha Tpe-
THUii, CHOBA 3eJIeHbIN. EIIé ogHa BCIIBIII-

A4

Ka — 1 OHO TO0eKaJjIo 1 M0 3TOMY KJIYOKY,
IIePEeCKOUYMIO Ha KaKyIO-TO MOJIEKYJIY, a
C He€ — Ha «MOPCKOTr0 KOHBbKa»! 3areMm —
eIé OMHO, U elle... « MOPCKUX KOHBKOB»
C IIeHHBIM T'Py30M HaKaIJWBaJIOCh BCE
OoJspllie 1M OOJBINIE, WM OHM, OOBLIYHBIM
JIJISI 9TOTO CTPAHHOTO MHpa Oecropsmod-
HBIM 3UI'3aroo0pasHbIM  JIBUKEHUEM,
HayaJ1 Paclioyi3aTbCsi BO BCE€ CTOPOHEI,
HO B OCHOBHOM — Tyna, Ime 0e3 mx rpy-
3a 3aMmpajia OCMBICJIEHHAsS JKU3Hb, IIe
arneJbCUHOOOpas3Hble (DePMEHTHI JIOBUJIN
yriekucabii ra3. Ho uro ke aTo OBLI 3a
rpys? OH mpoberaJi o 3eJI€HBIM KJIyOKaM
C TaKOM CKOPOCTBIO, UTO pedATaM HUKAK
He yIaBaJIoCh Pas3riIAgeTh.

— Her, HEe Mory pasobpatb, — Pémop,
HAKOHeI[, OTOPBAaJI B3IVISA OT 9TOI 3aBO-
pakuBaleil, Ho COBePIIeHHO HEeIOHAT-
HOU KapTuHbI. — [loragpiBaroch TOJBKO,
YTO 9TO T€ caMble MCKPbI, KOTOPbIE MBI C
TOOOI BUAEJU CHAPYKU U KOTOPBIE HAM
HAIIOMHUJIN HCKPHI B HaJIEKTPU30BAH-
HOM HEeMJIOHOBOM TKAHU.



— Iloxosxe, koHeuno. Ho Tam — sJek-
TPOHEI 6eryT, a TyT... [locToii! — BukTopa
BAPYT OCEHWJO. — A MOKeT OBITh, M 9TO
TOKe — BJIEKTPOHBI?

PebsaTa cHOBa BriIsd[eanch B CKJIamg4a-
TyI0O MeMOpaHy C 3eJEHBIM KJIyOKaMu’.
TpyaHOpasauuuMbIe 9J€KTPOHBI 0erKan
OT OJHOTO 0eJIKa K ApyromMy, 3aKaHUYMBasd
CBOH IIyTh Ha « MOPCKUX KOHBKAX», KOTO-
pble Jajibllle HEeCJIU UX K YIJIeBOJaM.

— Tax BOT yero He XBaTajo IJiA IIpe-
BpallleHus YIJIEKUCJIOTO Trasa B IUIIOKO-
3y, — coobpasuya BuUKTOp, — 971€KTPOHOB!
MpbI maske MO XMMHUHM 3TO HPOXOIWIUA —
OKMCJIUTEeJIbHO-BOCCTAHOBUTEJIbHEIE pe-
aKIUMd, B KOTOPHIX HYMKHO II€PEHECTHU
AJIEKTPOH OT OXHOTO BeIlllecTBa K JIpYy-
ToMYy.

— IIpyroe — aTo yIrieBOAbI, TYT BCE IIO-
HATHO. VIX 3aueM-TO HaJ0 BOCCTAHOBUT,
9YTOOBI IIOJYYUTH TJIIOKO3Y W3 YIVIEKUC-
JIoro rasa. A BOT IZie 3TO caMoe «OJHO Be-
IIIECTBO», OT KOTOPOT'O OHU TE€PEHOCATCA?
1 HUJero He BUIKY.

PebaTa cuoBa Briigmenuch B OOUH U3
KJIYOKOB, TI/le HauWHaJ CBOE IIyTelle-
CTBUE DJIEKTPOH. BOT OAUH 3JI€KTPOH TO-
Oe:xan Brepén. Kasamoch, 4ToO OH HadaJ
CBOE€ IBUIKEeHUE MOYTH OT I'PaHUIIbI 0eJi-
Ka, HO KTO MOT ero Tyaa npuHectu? Hwu
OJlHa MOJIEKyJIa He IPUOJIMKAIach K 9TOU
rpaHUIle W He OTIIbIBaJa OT Heé. Bropoit
9JIEKTPOH mo0eskasl — HUKAKUX M3MeHe-
Huii. Tperuil — BCE mMo-IIpe:KHeMYy.

— He moryT ke oHU U3 HUUEro 6paTbcs!

— MokeT OBITH, STO UTO-TO MeJIKOe€,
Yero MbI ¢ TOOOI He MOKEM Pa3JIUIUTh?

W Bapyr, Korma ouepemHOM 3SJIEKTPOH
OTIIPABUJICSI B CBOM MyTh, OTTYJA K€ BbI-
IJIbLIa 3HAKOMAasA UM MOJIEKyJia — IBOM-
HOM «MBLIBHBI TY3BIPb», Ha KOTOPBIA
pebsiTa oOpaTuIn BHUMAHNIE eIé Ha ITyTHu
B KJIETKY. A ero MecTo He3aMeTHO 3aHsIN
IBa «yTOJIKa» — MOJIEKYJIbI BOIBI.

— Tak BOT moueMy MBI HE 3aMETHJIU
ux! Boga TyT Besne, 1 MBI IPOCTO He 00-
paTuiu Ha He€ BHUMaHue. — DEnop yaoB-
JIETBOPEHHO MOTED PYKU.
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— ToapKo & mOKa He IIOHMMAIO, YTO
¢ Bojol mmpoucxonauT. JlaBail mocMOTpUM
eIle pas.

CHoBa ueThIpe OdJIEKTPOHA YyOeKaam
BIAJIb, a BMECTO IBYX MOJIEKYJ BOMBI
n3 0OeJKa BBIIJIBLIA HAPYsKy BCE Ta Ke

IByXaTOMHasA MoJeKkyJyga. ToabKo Te-
nmepb pebATa oOpaTHM/JIM BHUMAHUE EeIIé
Ha 4YeThIpe MAaJeHbKHX aToMa, BMECTe
¢ Hell MOKMHYBIINX 6eoK. BukTop 3any-
MaJics.

— Ecau BHauajme OBLIN MOJIEKYJIBI
BOIBI, TO BBIXOAUT, UTO 3TO — BOAOPOJI U
KHCJIOPOZ, BeOb HUKAKUX JIPYTUX dJe-
MEHTOB B BOJIe HET.

— Touno! A Beab MbI ¢ TOOOM HaxKe B My-
3ee BUJeJIU TIOXOXKUH ONBIT — KOTZIa yepes
BOAY TPOIYCKAaJIM BJIEKTPUYECKUI TOK U
pasjaranau eé Ha BOAOPO, I KMCJIOPOJI.

— Ia, TOJIBKO TYT MOJIEKYJIa BOZOPOJa
He II0JIyYaeTcA — OJHU TOJIHKO aTOMBI.

— Jlymaro, 4To 9TO JasKe M He aTOMBI,
a MOHBI. Beab MX BJIEKTPOHBI yOerKau
K yIJIEBOJaM.

— Ilonyuaercss, 4To mJis TpeBpalie-
HUSA YIVIEKHCJIOTO Trasa B IVIIOKO3Y HYMK-
HBI 9JIEKTPOHBI, U PACTEeHUE UX OTOUpPAET
¢ TIOMOIIIBIO cBeTa y BOAbI? A B pe3yJib-
TaTe W3 BOABI IIOJyYaeTCA KHUCJIOPOHA —
oTxox ¢oTocumHTE3a, He HYKHBIA pac-
Tennio! Bor oHO ero m BeIOpachkiBaer!
— Buxkrop 6n11 cuacTiuB. — Teneps 4 110-
HUMAI...

— Hy, pa3 moHuMaens, To MOKHO 1 00-
patuo! IToexaanu?

— Ha uém?

— Ila HA TOM Ke Kucaopone. Pas pacre-
HUeE ero BbIZeJIAeT, 3HAUUT, U Mbl BMECTE
C HUM paHO WJIM TO3JHO CHAPY'KU OKa-
JKeMced.

PebsaTa mokpemnye yxBaTUJINCH 3a CBO-
UX TOJBKO UTO OIIOBHAHHBIX «JIOIIAIOK»,
U Te moHecam ux. V3 xjopomjacra, mu3
KJIETKHY, BOT YK€ BIIEpPeIN OTKPHLIACh AP-
Kad yCTbUYHASA IeJIb, U COJTHEUHBIN CBET
OCJIETINJI X, TaK YTO HEBO3MOXKHO OBILIO
He 3aKMYypPUTHCA.

...BukTop oTkphel1 ™iaza. OH jgexan



Ha TpaBe, HaJl HUM HaKJIOHUJCA CcTebesb
KaKoro-To 3JlaKa, B HeOe CHUAJIO COJHIIE.
IIpunogHABIINCH, Ha JIOKTE, OH IIOTepe-
Oour Denro — TOT TOXKe JIeXKaJ, 3a’KMyPHUB
raasa.

— dens, THI CIUNIIL?

— ¥Y:xe HeT. X0TdA, KaKeTcd, 1 IpaBaa
3ampeMaJ IOcjie Hallero ¢ Toboil mepe-
Kyca.

— a, m MeHd TOXXe B COH IIOTAHY.JIO.
A TmoMHUIIIb, MBI C TOOOH IIPO JIMCTHA
HAYWHAJU TOBOPUTH U IIPO KUCJIOPOX?
Tak BoT, MHE TYT TaKOM COH IIPUCHUJICA...

— U Tebe Toxke? — DEmop ToOKe MIPU-
MMOAHAJICA Ha JIOKTE.

— Hawm ¢ To00i1 uTO, OJMHAKOBBIE CHBI
CHUJINCH?

— Wi He CHBEI.

— ymaeb, MBI IpaBia BHYTPHU JIUCTA
MOOBIBAIM?

— He 3maro. Ho MBI ¢ TOOOI y:Ke He
B IIEPBBIN pas KyJa-To MpoBaJInBaeMca —
CTOUT HAM Ha4aTh C TOOO! CIAMIIKOM yM-
HbIE PAa3TOBOPHI.

— 9T0, HaBepHOe, BCE OTTOr0, UYTO OHU
OUYeHb WHTEPECHEIE.

— ITO BCE OTTOTO, YTO KTO-TO CJIUIITKOM
YMHBIN, — npepBan Pémxop. — Berasaii,
noiiném nmomoii. Happimananch KuCJIOPO-
JIOM, ¥ XBaTHUT.

Pebsara moguAInCch, coOpaju HaKeThl
€ OCTaTKaMM 3aBTPaKa 1 KOP3UHKHU C «JI0-
Obrueii» . BUKTOp HAKMHYJ PIOK3aYOK Ha
OIHO ILJIEeYO.

— ®denp, a A4 TOE-TO YUTAJT, YTO HAa ca-
MOM JleJie KMCJIOPOoa — Be3zie OqUHAKOBO,
YTO BTO BOBCE He M3-3a HETo JIECHOU BO3-
IyX OOPUT...

— Ts1 omars? Caymiaii, s X04y CeTOgHSA
nobpaTbhca JOMOM, a He B HOBOE IIPUKJIIO-
YyeHUe OTIIPABIIATHCA.

— Moauy, momuy! — mnpepBanx cebsa
Bukrop. IloTom 3aroBopHmiuiiku HaKJIO-
HUJICA K YXy TOBapuIlla U MIETOTOM CIIPO-
cun: — Ho B caenyomuit pasd — oocyamum?

— O6cynum, — moagMuraya emy Pe-
mop. — Ho — B caexyromiuii pas!

Xynoxuauk Mapua YceurnoBa
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N SKCNeEPNVIEHTbI
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Jdra 3ajgadya pPOAMJIACH W3 Pa3MBbIIII-
JIEHUH O TOM, IIOUeMy y BCeX B JIETHEM
nyllle Ha madve Boja 3abupaerca mu3 Oaka
CHU3Y, BeIb 9TO HE COBCEM IIPAKTUUYHO:
B HI:KHell yacTu Oaka Boja TIps3Hee U
xosionHee. IlouemMy He yCOBEPIIIEHCTBO-
BaTh CUCTEMY U He YCTPOUTH 3a00P BOABI
¢ BepxHel yactu 6axa? s sToro K Kpa-
HY JOCTATOYHO IIOJCO€AWHUTH IILJIaHT,
KOTODBIN OyZeT IJiaBaTh Ha ITOBEPXHO-
ctu. IIpumep Takoil KOHCTPYKIIUU
IIpeAcTaBJeH Ha PUCYHKe 1.

Ilpu Takoit  KoHGpUrypamum
IyIia cpasy BO3HUKAET BOIPOC:
a ¢ Kako#i CuJION BTOT AyII OymeT
nosiuBaTh yeaoBeka? To ecTb cUIIb-
HO JUW WU3MEHUTCS [JaBJeHUE IIO
CPaBHEHMWIO C KJIACCMUECKUM ¥C-
nonnenunem? Ha pucynke 2 mso-
Opaken KpaH 1 (KJgaccuueckoe
UCTOJIHEHWE) M KpaH 2 (ycoBep-
IITeHCTBOBAHHOE MCIIOJIHEHNE).

8

IITnaur

3amaua COCTOUT B IIOJCUETE NaBJICHUA
Ha kpaHax 1 u 2. Kaxk usBecTHO, maBJe-
HUEe 3aBHCHUT OT ILIOTHOCTH XKUITKOCTH,
YCKOpPeHusA CBOOOAHOTO maaeHus (OHU
OIVMHAKOBLI 11 000MX CII0OCOOOB) U BBICO-
TBI cTOJI0A KUAKOCTH. HO BBICOTY MOKHO
TPaKTOBaTh MO-pasHoMy. MOMKHO yuu-
THIBATh TOJBKO MaJeHbKUW CTOJIOUK A,
HaJ ILIJIAHTOM MJIHW BCIO BBICOTY YPOBHS
BoApbI h,. [IpaBUIbHBIN OTBET — AaBJIEHNUE

ITomnaBok h

Ve

Kpan

Puec. 1 Puc. 2



OyzeT OAWMHAKOBO, €CJU HpeHeOpeub Cco-
MIPOTUBJIEHNEM IIIJIAHTA 1 ero U3rudamu.
BricoTa cumraercs BcA, XOTA M3HAYAJb-
HO MOJKET IIOKAa3aThCs, UTO BOJA IMOTEUET
eje-eJe.

Ects momudmuranmua sroii 3amadu, HO
C MHTEPECHBIM KOCBEHHBLIM peIleHneM.
Bosbmém ToOT Ke 6ak, HO BMeCTO Kpa-
HOB OyJeM WMCIIOJIb30BaTh [ABa IILJIAHTA,
MePeKNHYTHIX Uepe3 BepX U IOTPYKEH-

HBIX Ha pasHble ypoBHU (puc. 3). Ilpm
WCIOJIb30BAaHNU CUPOHA Ha KOHIE Ka-
KOT'0 M3 IIJIAHTOB JaBJeHue OymeT 00JIb-
me? OTBeT, KaK 1 B IIEPBOI 3a7aue: IaB-
JeHue Oymer ommHakoBo. Ho 3mech ecThb
WHTepecHas MOACKa3Ka K pelreHuio. Jlo-
IIyCTUM, [IaBJieHHe pasJnudHoe, ToTraa,
COeIVHUB IIJIAHTU KaK Ha PUCYHKe 4,
MMOJIYYUM BE€UHBIH ABUTATEJb, UTO HEBO3-
MOJKHO. S3HAUUT, JaBJeHNe OTUHAKOBOE.

Temeps BBI, HaBepHOe,
JIETKO PeIINTe W HCXOTHYIO
3amauvy.

B rpomoamenue BoT erré
OOVH W3BECTHBHIN (usmue-
CKHIT BOIIPOC.

CpaBHUTE, OQMHAKOBOE JIU
JaBJIeHNEe WCIBITHIBAIOT IBa
Bomosiaza (OAMH — B OTKPBI-
TOM MOpe, APYyroii — B I'poTe,

Puc. 3

Puc. 4

CM. KapTUHKY BBepXYy) Ha OJ-
HOU IIIyOMHEe Ha JHe 3aJI11Ba.

Xynmo:xxuuk Anexceiir Baiinep
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KOBEP CEPNUMHCKOro

Eciu BTpoe yBeJIWYUTH CTOPOHY KBajapara, ero Ie-
PUMETD YBEJIUYUTCA BTPOeE, a Iomanab — B 33 =9 pas.
Eciu Xe BTpoe yBeJIHWUUTH CTOPOHY KyOHKa, ero o0beéM

: — — o 5 i yBeanuuTcAa B 3°3°3=27 pas.
R 7
t - - []
,, N 1 1x1 1x1x1
:@i:mm/ . ﬁ
umﬁ . :um PR I
‘ 3 3X3 3X3X3

3aKOHOMEPHOCTH BepHA B 00II[eM cJiydyae: IPU yBeJIH-
YyeHUU B k pas ILIoIaab IBYMEePHOI (UTYPhI YBEJIUYUTCS
B k- k pas, a 000b€éM TpéxMepHOTro TeJsia — B B+ k- k pas. Bo-
W e Jiee TOro, KBajapar 3 X 3 pazbusaemcs Ha 9 KBaJpaTUKOB
1X1, akyd 3X3X3 —mna 27 ky6buroB 1 X1X1 (10 Tak OBI-
E BaeT yiKe He Bcerga: map pasouTh Ha MIaPUKU HEJIb3s).
; : , o 3amaua 1. Ky0 a) 3X3X3; 6)4X4X4;B)12X12X12
; pn OKYHYJIX B KPacKy, a 3aTeM pas3pesajii Ha eTUHUYHbIE
' S Kyoukm. CKOJIBKO B KaKJ0OM ciydae OyneT KyOMKOB C Tpe-
Ms, IBYyMs WJI OTHOII OKPAIIEHHOM I'PaHbi0? A CKOJIBKO
OymeT KyOMKOB, Y KOTOPBIX HU OJHA I'PaHb He OKpaIlieHa?

" 3amaua 2. 3a HemeJ 0 e€XeTHeBHOW CTUPKU IJIMWHA,
: IIHPUHA ¥ BBICOTA KYCKa MbLIA YMEHBIIHWJINCH BIBOE.
: 3 Ha cKoJbKO JHEel XBATUT OCTABIIETI0CI KycKa?

7 = Kogép Cepnunackoro

oo ITocTpouMm Ha IJIOCKOCTU QUTYPY, KOTOPAsA IIPU YBEJIU-
YeHUHU B 3 pasa cocTaBiigeTcd He u3 9, a u3 8 KOmuii ucxoI-
HoIi purypsl. [ sToro pasobbém KBagpar Ha 9 =3+ 3 KBa-
JIPATUKOB, & 3aTeM BbIPEIKEeM CPeJHUI KBaapar.

— durypa Temepb COCTOUT M3 8 KBaApaTUKoB. HO MBI
AR =L XOTHUM, 4TOOBI (hUTypa cocTOoANa U3 8 KOIIMI camMoil cebs,
a cama oHa — KBaJpaT ¢ AbIpKoi. [lg1a sToro moBTOPMM




NATEMAT/SEERIE

C O P &3S

OIlepaIunio ¢ KaKJIbIM 113 BOCBMHU KBaJAPaTUKOB: Pa300bEéM
KaKIbIN Ha 33 yacTeil U BBIKMHEM CPEeIHION0.

durypa onATh HE COCTOUT U3 KOIUI caMoil cebs,
BeIb B MaJIeHBKMX KBajJpaTax HeT IbIpoK. Ho Temepsn
IbIPpKe, BOBHUKIIEI HAa epPBOM IlIare, COOTBETCTBYIOT IbI-
pKu BTOpOTO 1miara. IloBTopuM omeparuio eIre 1 ele pas.

IIponenaem aTy omeparuio OECKOHEUHOE UYKCJIO Pas.
IlonyumnTes sgakuii «BCIOAY OBbIPSABBIN KBAAPaT» .

91y durypy HasbpIBawOT Kogpom unu keadpamom Cep-
nunckozo. Eé TpyagHO mpencTaBUTh, IIOTOMY YTO HESCHO,
YTO 3HAYUUT «IIOBTOPUTH OIIEPAINI0O OECKOHEUHOE YMCJIO
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pas». Bapyr Mbl BBIKMHYJI BOOOIIle BCE TOUYKU M BMECTO
KOBpa y Hac — myctoe mecTo? OKasbiBaeTcs, HET. UTOObBI
MIOHATH 9TO, 3aMETUM: €CJIN TOUKAa ObljIa BhIpe3aHa, MOK-
HO YKas3aTh HOMeED IIIara, Ha KOTOPOM 9TO CJIYYUJIOC.

3amaua 3. YKaKuUTe TOUKY KBagpara, KoTopas He 0y-
JIeT BBIKMHYTa HU Ha KakoM mare. OHa TOYHO OyneT mpu-
HaAJIeKaTh KOBPY.

Urak, koBép CepunmHCKOro cocTouT He m3 9, a Bcero
JINIIb U3 8 CBOUX BTPOE YMEHBIIEHHBIX KON,

IInomans koBpa CepmuHCKOTO

HauHy OOBIUYHO H3MEPSAIOT y KPUBBIX, ILJIOMIAAbL —
Yy OIBYMEPHBIX GUryp, a oobém — y tesa. Ho Beab MOKHO
MOITpo0oBaTh U3MEPUTH ILJIOMIAAb Yero YrogHO, YTO M30-
OpaskeHO Ha IIocKocTu. Hampumep, IJoIaab OTpesKa
paBHa HYJIO: BEeJlb €0 MOKHO HAaKPBITh CKOJIb YTOIHO y3-
KUM OPAMOYTOJIbHUKOM CKOJIb YTOIHO MAaJIOU ILJIOIIAN.
Haiigém miomans koBpa CeprnuHckoro! B HEM mmoBcIo-
Iy OBIPKU, TPYAHO BBIAEJIUTH B HEM XOTh OJUH «IIEJIBII»
Kycouek. [TonpoOyem mocuuTaTh, KAk YMEHbIITaeTCs ILJI0-
a1k (DUT'YPHI OT IIara K IIary IIpyu I0CTPOEHU N KOBpA.
3amaua 4. IlocumraiiTe miaomanb ABIPABBIX KBajpa-
TOB CIIpaBa Ha pucyHKax BHu3y ¢. 10 u BBepxy c. 11, cun-
Tasd 3a eIUHUILY CTOPOHY HaMMEHBIIIero U3 KBaJApaTUuKOB.
Ha nepBowm miare us3 9 kBagpaToB BeIOpoIIeH 1 cpen-

HU, & 3HAYUT, MBI OCTaBUJIA % ucxogHou miomanu. Ha
BTOPOM IIIare MbI IOBTOPHMJIM BbIpe3aHHEe C KaKABIM U3
8 ocraBImINXCA KBaJpaTOB, & 3HAUUT — IIOCJIe BBIKU/bIBA-
HIA BTOPBIX II0 pa3Mepy ALIPOK — CHOBA OCTMABUNU JIULULD

8
o nowadu om npedvidywezo waza. ITO yMEHbIIECHNE

OyZeT IOBTOPATHCA Ha KaKIOM Iare. Y:xke 1mocJie IecTo-
ro IIara ocTaHeTcs MeHee MOJOBUHBI ILJIOIIAAM KBajapa-

8 1
Ta, Tak Kak (§> <. Ilocae nBeHagnaToro — MeHsbIIe

YeTBepTu, 1M TaK gaJiee. Ms1 cmoxkem coeJsiaTh IIJIoIaab

MeHbIIIe JIF0OOTO ITOJOKUTEJIbHOTO YKCJa. 3Ha‘II/IT, I1JI0-

. 8 8 8
1aab KOBpPa HAJ0 CYUTATh HYJIeBO: 9 99 9 = 0.

Mo:xeT ObITb, MOYKHO U3MEPUTh JJINHY I'PAHUIILI KOB-
pa Cepnuuckoro?

3amaua 5. [locuuraiiTe MIMHY TPAHUILI KaKION U3
¢duryp Ha pucyHKe BBepxy c. 11.

Kak u B ciyuae IIOmaau, IOCUNTAEM AJUHY TPAHU-
LI HAa KaKJIOoM Iifare. B Hauajie oHa paBHA IIEPUMETPY



kBazpara. Ilocse mepBoro mara K Hel IIpubaBisgeTcs
IIepuMeTp IEHTPAJbHOTO KBajJpaTHMKa. 3aTeM — BOCh-
MU KBaJPATUKOB, KaXKABI M3 KOTOPBIX BTPOE MEHBIIIE
BBIKMHYTOTO Ha IepBoM mare. KoamuecTBO BhIpesae-
MBIX KBAJpPaTUKOB YyBEJIMYMBAETCA Ha KaiKJIOM IIare
B 8 pa3. A mepuMeTp KaKJI0T0 BLIPE3aeMOro KBaJpaTUKa
yMeHBIIIaeTcA TOJBKO B 3 pasa. 3HAUUT, NoOaBKa K IJIU-

He I'PAHUILI Ha KaKJOM IlIare yBeJINUYNBAETCSA B % pasal
A cymma Bcex M00aBJIeHHBIX JJINH OKAMKeTCs 0ECKOHEUHO
OOJIBIIION.

Nrak, namHa rpaHuilbl KOBpa OECKOHEUYHA, a ILIO-
1a b CaMOT'0 KOBPa paBHA HYJIIO.

PasmepHoCTH

Ha npumepe KBaZpaTa 1 KyOMKa OTMETUM TaKoe CBOIi-
CTBO Pa3MEePHOCTU: ecaiu Gpuzypy pasmeprocmu d, yaenu-
YeHHYI0 8 k pa3, MONMCHO cOCMA8UMb U3 KONUL U3HAYAb-
HOU puzypol, Mo ux Koauwecmao pasHo k-k-...-k=k°.

Tak, mpu yBenuwueHuu B k=3 pasa KBaapaT COCTaB-
asiercs u3 32=9 MCXOOHBIX KBaAPaTUKOB, d =2, a Ky0 —
u3 3*=27, d=3. Kakas ke Io/KHa ObITh Pa3MepPHOCTH
koBpa Ceprnimuckoro? Ilpu yBenwmuenuu B 3 pasa OH CO-
cTaBJIgeTcA U3 8 KOIuil, 3HAUUT, PA3MEPHOCTBHIO JTOJIMKHO
OBITH TAKOe UuncJo d, uTo 39=8.

IMeswie uucaa d=1, 2, 3... He moaxongaT: d =1 Heno-
CTaTOYHO, a d = 2 CJMIIKOM BeJINKO, TaK Kak 3! <8 < 32.
3HaUuUT, pasMEPHOCTL KoBpa rae-To mexay 1 u 2. Ha aTo
TaKyKe YKasbIBAlOT ILJIOMIAAhL U JJInHA. IlIomans y KoBpa
HyJIeBasi, KaK y OTPe3Ka, a AJNHa OeCKOHeUHasd.

B «a1po6HOIi» padMepHOCTH ecTh cMbIca. OTpPe3oK, KO-
Bép CepnuHCKOTO, KBagpaT U KyO0 — BCE camonodobHvLe
(Urypnl: UX MOYKHO COCTaBUTHL M3 KOMUI caMux cebs.
«JIpoOHYI0» Pa3MEePHOCTH MOKHO OITPENeIUTDb U IJIA IIPO-
M3BOJILHBIX YUTYP, HO MBI 3TOTO JIeJIaTh 3[leCh He OyaeM.

3amaua 6. IlompoOyiiTe caMu OIIEHUTH IJIOMIAAb,
JUIMHY TPAHUILI U JaKe HAUTU «Pa3MePHOCTb» ILIPABOM
(urypsi, n300pakEHHON HA PUCYHKE HUKeE.




Xynoxuuk Mapusi YcemHOBaA

Pa3smepHOCTH 0€peroBoii INHUU U PEKH

Kax mamepuTs IJIWHY KPUBOM Ha ILTOCKOCTH? MOK-
HO OTKJIQABIBATH IIAaTW HA KPUBOM OTpPe3KaMu (PUKCUPO-
BaHHOT'O pasMepa, a 3aTeM OlleHUTh CHU3Y AJINHY KPUBOA
Kak (Yucno nonnvlx wazos) X (0nuna waza). Yem MeHb-
Ille OTPEe30K, TeM OoJibllle OyAeT YMCJIO IIaroB — U TeM
TouHee OyJaeT m3MepeHa AJAWHA KpuBoi. OUEeHKU AJUHBI
okpys:kHOCcTH auamerpa 1 ¢ marom 1/10 u 1/1000 6yayT
oTinuaThbes He 0osee uem Ha 1/100. OkasbiBaeTcsa, MHO-
r're eCTeCTBEHHBIE 00'bEKTHI XOPOIIIO ONUCHIBAIOTCA MaTe-
MaTUYeCKUMU Qurypamu ApoOHOII pasMmepHocTu. [[auHa
OeperoBoii uHUM BenukoOpuTanum uiau aanHa Exunces
CO BCEMHU IIPUTOKAMM PACTYT KaK OyATO HEOTPaHUYEHHO,
€ecJu U3MEPATH UX CO BCE OOJIBIIEI TOUHOCTHIO: OI[€HKU
He CXOJATCA, B OTJIMYMeE OT CJIydas OKPYKHOCTU. B KpyII-
HOM MaciiTabe OOHapPY:KMBAIOTCSA BCE HOBBIE H3THOBI
Oepera, a B cjydyae PeKU — eIé U IIPexKae He YUTEHHBIE
IIPUTOKU. ITO AAET BCE OOJIBINYIO JOOABKY K IJIUHE IIPU
yMeHbIlleHUM 1m1ara uamepenuii. Kak u gnaa xospa Cep-
MMAHCKOI'0, JJIs ONMCAHUS TAaKUX (PUIYp MOAXOAUT pas-
MEPHOCTh, IPOMEeKyTOUHasa Mexay 1 u 2.

RN ™y -
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Ucrounuk: frexosm.ru Ha ocHOBe AaHHBIX openstreetmap.org



CAYYAY B HOMHOM

Bynyuu npoesgoM B OZHOM IOKHOM T'O-
poze, caenoBaTeJ b BalIKOBUIIKMI 3aIIIEN
B MECTHBIN YTOJIOBHBIN PO3BICK IMOBUIATH
onHOKypcuuka Jleonuma IIponwunarennb-
Horo. JIeoHU  cue I 3a CTOJIOM 1 paccMa-
TpuBaJd (ororpad@uu, Ha KOTOPBIX OBLI
3alevyaT/IéH BXOJ B 3aHue OaHKa.

— Bor, apy:xuie, cmorpu! CBumeresnb
cIeJiaj 9TU (POTO Ha MeCcTe IIPeCTYILIeHU S
COBEpPIIIeHHO CJAYYalHO, YTPOM, HPaKTHU-
YeCKH B MOMeHT orpabJsenus. Ha ¢oto
OTUETJIMBO BUAHA JieBasd MATKA, IO KOTO-
PoOii MBI 6e30IITIIO0YHO OIIO3HAJU N3BECT-
Horo rpaburenis mo Kiamuke Camor. 9to
IIO3BOJISIET OJHO3HAUHO YTBEP:KIaTh, UTO
Carmor ObLJI OKOJIO OAHKA BO BpeMs orpa-
O0nmenus. [leso B misAre.

g
i 44

— Jlens, a TBI MHTEpecoBaJICd, KaKas
noroga ObLiIa B TOT IeHL?

— Koneuno! J[o:xab IIEJT HOUBIO U TIpe-
KpaTuJjcs Ha paccBeTe, HO IIOTOM BeCh
JIeHb OBLJIO MACMYPHO U JOBOJIBHO XOJIOJ-
HO. Bugump — cTynmeHu U IJINTKa HE M0
KOHIIA IIPOCOXJIN.

— DBoroch, TBOII cBUmeTes b HeHAaIE-
skeH. IToxoixe, CHUMOK cIejlaH COBCEM B
apyroii menb. [[ymaio, cBUAeTeJ b 3HAET
0oJIbllle, YeM TOBOPHUT, U IILITAETCS IIOJ-
ctaBuTh Camora, KOTOPbIi, II0 MOUM JAaH-
HBIM, HauaJl HOBYIO YeCTHYIO JKU3Hb.

Ilouemy bBamkoBUIIKMIT pemInsI, YTO
CHHMOK CcJieJIaH He B JJeHb orpadieHus?

Xyno:xxuuk Anexceit Baitaep
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Hab6op nmeraseit aToi rosioBoomMKu (puc. 1) BeIpe:kbTe 13 (haHepPhl NN ILJIOTHO-
ro KapToHa. PAIOM ¢ Ka)KXJ0#l JeTaybl0 yKasaHa e€ ILIomanb (3a efUHUILYy B3ATa
IJIOMIAaAbh TpeyroJabHUYKaA ceTKku). He mpeHeOperaiiTe aToit mHPOpMaImeir — oHaA

—_
—_—

IIO3BOJIUT CYIIECTBEHHO COKPATUTh BPEMs PEIIeHns CaMOI CIOKHON 3amaun!

20 16 12 14
Puc. 1

3agaua 1 (camas ciaokHas). Mcmousb-
3ys Bechb HAOOp, COCTaBbTE OJHOBPEMEH-
HO TP NOAO0O0HBIE QUTYDPHI, OZUHAKOBEIE
mo ¢opmMe, HO pas3jUUYHBIE IO PasMepy.
Ieranin MOXKHO KaK YrOJHO IIOBOPAYHU-
BaTh U IIepeBOPAYMBATH, HO HEJIbL3A Ha-
KJIQABIBATD APYT Ha ApyTa.

Astop ronosoaomku (B. KpacHoyxoB)
yBepeH, UTO pelleHne eINHCTBeHHO. Yu-
TaTeJ}0, KOTOPBIN MEPBBIM IPUILIET aB-
TOPY OdJIEKTPOHHOI IIOUTON IIO0 anapecy
wkr44(@mail.ru BepHOe pellleHHue, pe-

16

nakius « KBaHTuKa» BBINLIET IPU3 — Ha-
00p MexXaHUUYECKUX I'0JI0BOJIOMOK, O KOTO-
PBIX MBI IUCAJIV B HAIIIEM JKypHAJe.
3agaua 2. Vcnosbays Bech Ha0OP, CO-
CTaBbTE€ OJHOBPEMEHHO IIapy PaBHBIX
(ommHaKOBBIX IO (hopMe U pasmepam) u-
ryp. Tyr pemeHuii HECKOJIbKO, OTUH U3
IIPUMEePOB IPUBEIEH HAa PUCYHKe 2.

Puc. 2



3amaua 3 (misa pasmuuku). Cobepure
(Urypnl, CHUIYITBI KOTOPBLIX IIPUBEJE-
HBI Ha PUCYHKe 3. B Kakmoi urype uc-
MOJIL3YHTEe BeCch HAOOD 9JI€MEHTOB.
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Xynoxuauk Mapus YcenHosa

Kenaem ycmexos!




Oronuarnue. Hauano e Ne 8 3a 2023 2.

Anaunc — napabona — danee ge3de. Poxyc c porycamu

Pazob6paBuiucs ¢ 3agaukamu, JJaHbKa CIIPOCUIL:

— A BoT eciu A Oyay BCE cuUIbHee HAKJOHATH ILJIO-
CKOCTB — A BeJb IOJy4Yy BCE 0ojiee BHITAHYTHIE BJIJIUIICHI,
na? W moTom OHU IIpeBPaTATCS B mapabosry?

— KoHeuHo, HO Kakoro sJLIMIICHI OyayT pasmMepa — 3a-
BHICHUT OT TOTO, KaK ThI IIOAHUMAEIIb UJIN OIYCKAeIlhb ILJIO0-
CKOCTb, TO €CTh KaK IIPU 9TOM MEHSAETCS PaCCTOSHUE OT
IIJIOCKOCTH 10 BEePIIMHBI KOHyca. MOMKHO MeEHATh Tak,
yTOOBI «HAYAJIO» Y BCEX AJIJIUIICOB OBLIO B OJHOM W TOU
JKe TOUKe U KOHyca, W IJIocKocTu (puc. 9, a). A morom Bce
IIJIOCKOCTY C HAPWMCOBAHHBIMM HA HUX KOHUKAMHU COBMeE-
cTuTh. B 3TOM ciayuae, eciu KOHYC IIUPOKUI (yroJ pac-
TBOpa OosbIiine 90°), sJIIUIICHI, BO3HUKAIOIINE MEXIY IIO-
SIBJIEHEM OKPYKHOCTH W I1apaboJibl, OKaKyTCs BHYTPU
rmapaboJibl, a OKPYsKHOCTh — BHYTPHU SJIJINIICOB (puc. 9, 6);
ecJM KOHYC Y3KHUI — 9JIJIMIICHI BO3JIe OOIIell TOYKU OyIyT
cHaYaJIa «TOJICTETb», & MOTOM «XyAeTb» (HO IIOIIePEeUHbBIH
pasMep BJLIUIICOB B JIIOOOM cirydae pacTer) (puc. 9, 8).

a

0 8
Puc. 9

— A eciiu TaK MEHSATH, YTOOBI (DOKYCHOE PaCCTOSHUE
BCE BpeMs OCTaBaJIOCh OJHUM U TeM ke ?

— Mowxnro. Ho Torma MBI He yBUAMM HU HACTOAIIeN
OKPY’KHOCTHM — OHAa [IOJIKHA IIOJYYUTHCS OECKOHEUYHO
00JIBIION, HU mapaboJsibl — oHa ObLIa OBl OECKOHEUHO y3-
KOI1, COJIbETCA ¢ oTpe3koM (puc. 10).

7
&

Puec. 10



— Kaxk aTo — mapa6oJia mpeBpaIaeTcs B OTPE30K?

— Ha camom [nesie He B OTPE3OK, a B MpAMYIO... Ilpnu
TaKOM CcIIocO0e CABUTAaHUWA IIJIOCKOCTH T'OPM3OHTAJIbHAA
IIJIOCKOCTD (M OKPY:KHOCTB) ObLi1a ObI 0ECKOHEYHO IaJIeKO
BBEpXY, a II0 Mepe yBeJWUeHMWA HaKJIOHA OHA OBl «CITy-
CTHJIaCh» A0 CaMOT'0 HM3a, U IPU TAaKOM yTIJje, KOTOPBIHN
HYJKEH IJId 1mapadosibl, Tpoxoania Obl yiKe uepes3 BepIIu-
HY KOoHyca. Buaumbs — Ha Hallelli KapTUHKE CeUeHUe BCE
onmxe m OaumiKe K obpasylomieil Konyca. Korma coBcem
COJILETCS C HEM — TOJIIIIUHA y HaIllero 3JIJnUIIca NCUe3HeT,
3aTO M BEPXHUM Kpayl MCUE3HET, OTPE30K IPEBPATUTCSH
B ayu. Kak OyaTro GeckoHeuHO y3Kasa mapaOosa. Emeé u
CHU3Y «XBOCT» OTPACTET, IIOTOMY UTO HAIlla ILJIOCKOCTH
y:Ke W HIKHIOI YacTh KOHyca 3ajeja... B ol0imem, aTo
Tak cebe cmoco0: HU OKPYKHOCTHU, HU ITapadoJIbl He TIOJIY-
qaeTcs.

Hasaii jiydire Tak OBUTATh ILJIOCKOCTh, UTOOBI YTOJI
HaKJIOHA MeHsAJICA, a PACCTOsIHYE P IIPU 9TOM OCTaBaJIOCh
IIOCTOAHHBIM — KaK Ha pucyHke 11 caeBa. Torma moxHO
COBMECTUTH KAPTUHKM BCEX IMOJYUYEHHBIX JIJIUICOB TaK,
YTO ¥ OAUH M3 (POKYCOB, M ONMIKHAA K HEMY TOUKA OyAYyT
3aKpeIlJIeHbI, a BTOPOA (DOKyC ymoJI3aeT BAAJb... U BJI-
JIUIIC TIpeBpallaeTcsa B mapabosry. A moToM — KoTrja ele
cuJibHee HaKJOHAeM — B rumnepbosry! UTo mpoucxoauT co
BTOPBIM (pokycom? OH Temeph HPUOIMIKAETCS U3 OECKO-
HEYHOCTH, HO C IPYTroi cTOpoHbI (puc. 11)!

Puec. 11

— Kpyro! I'mntep6osia — 9TO BBIBEPHYTHIN uepes Oec-
KOHEUHOCTh dJjmurnc! ¥ KoToporo cepeiuHa 3acTpsijia Ha
0ECKOHEYHOCTH.

— Kcratu, a Bcerma Taxk o0baAcHANA cebe, mMoOUeMy
y mapaboJibl JUpPeKTpuca «BMecTO» BToporo ¢okryca. la-
Ball MpoOBeAEM uUepes AAaJbHUN (POKYC 1dJLINIICA IMPAMYIO,
MepneHIuKYyJIAPHYI0 IaBHOI ero ocu (puc. 12). Bossb-
MEM KaKyo-HuOyIb TouKy M BOGJIM3U IEePBOro, OJIMKHETO

MATEMATUWNYHECKVIE

CHOPIP1M3bl




GdoKryca u cpaBHUM d, — PACCTOAHUE OT HE€ IO JaJbHEro
doKyca ¢ paccTosHHEM dz' [0 BTOY TePHeHINKYJIAPHON
npAaMoii. Eciu saaunce cuIbHO BRITSHYT, TO 9TH ABa pac-
CTOSHUSA IIOUTH pPaBHBI. IIpaBma Ke? — «TOJIIHMHA» 3JI-
JINTICA HECYII[eCTBEHHA II0 CPABHEHUIO C ero «IJUHOM».
IToryuaercs, uTo HaIl OUYeHb BBITSITHYTBIN 9JIIUIIC BOJIM3U
repBoro ¢okyca 3amaéTcsa TaKMM yCJOBMEM: CyMMa pac-
CTOSHUI OT JO0OM TOUKM IO IIePBOTO (POKyca W 0 IIpH-
MOM, IPOXOAAIIEH yepes BTOPoi (POKyC, OJHA U Ta JKe JJIs
BCeX TOUeK: d, + dz' = c. Ho, TTOCKOJIbKY 9Ta HOBadA ImpsaMas
ysKe OUeHb JaJIeKO U IIPU YAJUHEHUH 3JLINIICA YXOLUT BCE
IaJIbIlle, MEPATH PaCCTOSHIE I0 Heé HeymoOHOo. A Benb
MOKHO BMECTO 3TOTO He IPHUOaBIATh, a OTHUMATL PACCTO-
AHUE N0 KAKOW-TO APYTrod IPSMOM, MapajlIeJbHOHA e, HO
HaxondAmerca ciaeBa oT syaunca!l (UTo6bl Bce TOUKHU 9JI-
Jaunca ObLIM II0 OSHY U Ty Ke CTOPOHY oT Heé.) U Takasa
Pa3HOCTh TOKe OyIeT OJHa U Ta Ke AJIA BCeX TOYeK, II0-
Tomy uro d, —d,=d, +d, —d,,=c—d,: oHa oTIHYaeTCA OT
TOIl CyMMBI, 4TO ObLIa paHbIlle, HA ITOCTOAHHOE YUCJIO —
paccrosanue d,, Mesxay npAMbIMu. Hy a yix pas MbI MOXeM
BBIOpATh 9Ty HPAMYIO M 9TO PACCTOAHNE KaK yromgHO, HU-
Yero He CTOUT IMOA00paTh €€ TaK, YTOObI PAa3HOCTH PABHS-
snack Hya0! KoHeuHo, Ui AJIMHHOTO 9JIJIUIICA 9TO BCE Bep-
HO TOJIbKO IpubsusdureabHo. Ho yem 0OoJiee BBITAHYTHIN
BJLIIUTIC, TEM TOYHEee, a AJIs mapaboJibl — COBCEM TOUHO.

oM _— 4
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Puc. 12
Hna 3namoxoe koopdunam

— A Bor emé Bompoc, — ckasan [laHbka. — ¥ Hac
B IIIKOJIE TOKEe BeAb ObILIM 1M HapadoJibl, W TUIIEPOOJIEI.
Ho sT0 Kakue-To He Te, uro ju?

— ITouemy :xe He Te? Te cambie! UTo6GBI B 3TOM yOe-
IUTHCS, PEIIU TAKYIO 3aaUKy:

3anmaua 4. Haiinu, roe y mapa6oust y =x? Goxyc u au-
peKTpuca.



— Onares Teopema Iludaropa mHe B momoInb, nxa?
Ho y Bcex Hamwux mapaboJi, KAk Mbl BBIACHUJIHU, TOJBKO
OIVH IIapaMeTp, KOTOPBIM OHU MOTYT OTJINYaThCA, — pac-
cTodgHUe P OoT doKyca Ao Osrkaiimeil Touku (mau 2p —
oT (poKyca 4O OAUMPEKTPHUCHI). A B IIKOJIe mMHcaau olImee
ypaBHeHHe Iapabosbl a ¢ TpeMsa KodhdUimeHTaMu:
y=ax?+bx+c. Kyma ux cToabKo, 9TuX O0YKOBOK? 3auem
OHM HYKHBI, €CJIT 9TO BCE Ta Ke caMasi mapabosia?

— A Ha 3TOT BOIIpOC OTBeYaTh He OyaAy! ITo ThI U cam
IIPEKPacHO MOMKeIlb J0orafaThCsA, €CJAW XOPOIIO IIo-
HAJ, KaK YCTPOEHBI IrpadmMKy pasHbIX YPaBHEHUN U UTO
¢ HUMU MOXKHO ziesiaTh. IlycTs aTo Oymer

3agaua 5. Kakas OykBa wmim KoMOumHanus OYKB
B YPaBHEHUU Y = ax?+ bx + ¢ COOTBETCTBYeT mapaMerpy P,
XapaKTepuaymoIlneMy Halu mapaboapi? A UTO qeiaioT
¢ 9TOli MapaboJIoi ocTaIbHbIE ITAPaAMETPHI?

A BOT runep060JIbI IIKOJBHON IIPOTPAMMOI OOMIKEHBbI.
Ha camomMm nesie oMU, KaK U 9JIJIUICHI, YIIPABISIOTCA ABY-
Msa napamerpamu. Hanpumep, GOKYCHBIM PACCTOSHUEM
2f u Bcé Tem xe p. Ho, Kak MbI BUujiesiv, IPpU pasHbIX 3HA-
YeHHUAX STUX IapaMeTpPOB IIOJYYaloTCsa Iruiepoosbl, pac-
XOIAINIMecsS BAAJUW IIOJ Pa3HBIMH yrjlaMH. B ImIKoJse ke
M3YYaloT TOJBKO Te U3 HUX, Y KOTOPBIX 3TOT yroJ (yro
mesxny acumunroramu) paBedH 90°. ITostomy musa cmpa-
BeIJINBOCTHU JMaBail pPelruM IIPO TUIepOoJIy ABe 3aJauKu
mocyo:kHee! Pemars «B j100» uepesd Teopemy Iludaropa
— cyo:kHO0. HO MOKHO IPUMEHUTHh XUTPOCTH BPOJE TOM,
KoTOopas Jajékuii (pokyc asyuIica IpeBpallaeT B I1UPeEK-
TPHUCY MapadoJbl: AJIA 3TOTO HAJ0 PACCMOTPETH MAIEKYIO
TOUKY T'AIIePOOJIbI...

3amaua 6. Haiigu poKych! runepboast y=1/x.

3agaua 7. Kak cBazaHbl mapameTpsl [ u p [Jd
«IIKOJBHBIX» THUIIEPO0J, ¥ KOTOPBIX YIOJ PaCXOKIEeHUS
BeTBeii 90°7

— Hy a Temepb, Korma MbI IIOUTH BO BCEM pasolOpa-
JIUCh, — YIOBJIETBOPEHHO cKasas JlaHbKa, — MBI CMOKEM
OBICTPEHBKO IIOHATH, IOUEMY JKe IIJIaHeThI TaK JIeTaroT?

— 9, Maubka... [lo aTOr0 HaM eIé Tak majaeko... Ila-
Bali MOKa CYUTATh, UTO IPOCTO — Uyao!

Aemop 6nazodapum I'ne6a Bobxosa-Hoiimanna (wxona 179)
3a NOJNe3Hble 3AMEeLAHUSL.

Xynmo:xxauUK Asekceir Baiinep




DIIVTMIINnansi
Matepua IogroTOBMI
Exerommo B KOHIIE HMIOHS
IIKOJBLHUKN M3 MHOTHX TOPO-
IIOB CHE3'KAI0TCSI Ha JIETHUM
rypaup mmenu A.II. Casu-
Ha. IIpuBommmM wu30paHHEIE
damauu Typuupa 2023 roxa.
ITocsie HOMepa 3amaum yKasa-

HBI €€ aBTOP U KJIaCChl, B KO-
TOPBIX OHA IIpeajarajaach.

A HAPb-TJ(
HE HACTog -
Ly s

MARAP HAM
NE CRIMAET?.

N
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XXV mypHup
nMaTemMmaTmHeckKux boeB

nmveHu A.lN. CaBuHa
s6paHHbie 3apayn

1. (A. Ianosanos, 5—6) Kneruarsiii kBagpar 9 X9
paspes3aJyii 1o IpaHUIlaM KJETOK Ha ITOJIOCKU IMIUPUHBI 1
(BO3MOIKHO, He OAMHAKOBBEIE). Becerma jm m3 9THUX II0JIO-
COK MOJKHO CJIOKUTH IPAMOYTOJIBLHUK 8 X 9?

2. (A. IIIanosanos, 5) Kyb 2 X2 X 2 oKJeeH «II0 KJe-
TOYKAM» B OAUH CJION OYMasKHBIMU TPEXKJIETOUHBIMU (DUI-
rypkamMu. KieTkn uUrypok okparieHbl 0eJIbIM 1 YEPHBIM
nBetoM. OKasajioch, YTO KaKgas rpaHb Ky0a IeJInKoM Oe-
Jlad WJIY Y€pHasd, a ecJu (PUTrypKH pasBePHYTH Ha ILJIOCKO-
CTU, TO He HANAETCA ONMHAKOBBIX IO (popMe U OKpAacKe.
Morvto izt 6eJIbIX 1 YEPHBIX I'PaHell ObITh He IIOPOBHY ?

3. (A. I'pubanro, K. Knon, H. Yepuamoves, 5—8) Ilo
KPyTy Jexar 8 HepasJauuuMbIX Ha BuJ MoHeT. MI3BecTHO,
YTO POBHO 2 M3 HUX (panbpimuBbie. Hacrodmme MOHETHI
BECAT OAMHAKOBO, (DaJILIIUBBIE TOKE, HO OHU Jierde. 3a
JIBa B3BEIIMBAaHMUA Ha YallleUHBIX Becax 0e3 TUph oIpee-
JIATE, JeKaT (haJabIITBbIe MOHETHI PAJIOM WJIN HET.

4. (B. Knenuvtn, 5—7) Kopobka mna KoHdeT — 3TO
MIPAMOYTOJBHUK 4 X 5 agueexk. B He€ HYKHO IIOJOKUTHL N
KoH(peT (B KaKIyI0 AYeiiky He 0ojee OTHON KOH(ETHI)
TaK, 4TOOBI AJIs JitoOoro unca oT 1 7o n— 1 Mo:KHO OBLIO
OTIEeJINTh MMEHHO CTOJBKO KOH(PeT Jmb0 Tropu30HTab-

_ HOU, In00 BEPTUKAJIBHON NPSAMOM, IPOXOAAIINEH II0 Ipa-

HUnam a4yeek. IIpm Kakom HambGOJIBIIIEM 711 3TO BOBMOKHO?
5. (A. I'pubanko, 6—8) llaps ormacua Mmyapenam mpa-
BUJIa mcnblTaHusa. Kaikagomy n3 HUX Ha J100 HakjeAT Oy-
Ma’KKy C IIeJIBIM YMCJIOM, Yucjia OyAyT MOCJIEeJOBaTENb-
HbIMU. Kamapiii OymeT BUIETh BCe UMCJia, KPOMeE CBOETO.
ITocne aToro, eciiu Myapern He MOYKET TOUYHO ONPENETUTH
CBOE UHCJIO, OH TOBOPUT «HE 3HAI0», & €CJIN MOKET — Ha3bI-
BaeT cBoE yucio. IIopAmoK, B KOTOPOM MyApeIs 6yayT ro-
BOPUTH, 3apaHee HEM3BECTEH — OH OyJeT OIpeeseéH Kpe-
ouem. Okasayoch, UTO Kak Obl HW BbINAJ KPEOUil, XOTh
OAUH MYyZApel He CMOJKeT Ha3BaTh CBOE ymucyao. IIpu kakom
HanbOoJIbIIEM KOJIMUECTBE MYAPEIOB TAKOE BO3MOYKHO?

6. (4. Pacrkuna, 6—8) ®epmep Makap 3aBEn TeIAT,
Ko3JIAT u nmopocar. Macca Makapa paBHa cpegHeill Mac-
ce,mopocAT, Ha 50 KI MeHbIIIe cpeqHell MacChl TEJIAT U Ha
50 Kr 6osblile cpemHel Macchl Ko3a4aT. CpegHasa macca Te-
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XXVIII mypHup

nMaTeMaTUHecKx boeB

mmveHu A.lMN. CaBuHa SER LAY S )
Na36paHHbIe 3apayn

JIST ¥ mOpocAT (BMecTe B3ATHIX) Ha 20 Kr 00JbIlIe MACCHI
Maxapa, a cpeHAS Macca KO3JIAT U TeJIAT Ha 25 KT MeHb-
me macchl Makapa. UTo u Ha CKOJIbBKO OOJIbIlle: Macca
Maxkapa niu cpeHas Macca IOPOCAT U KO3JIAT?

7. (M. Esdokumos, 7—8) Bepiinubsl paBHOOEIpEH-
Horo TpeyronbHuka ABC ¢ ocHoBanumeM AC jexaT 1o
OMHOM HaA KaKJOW CTOPOHE PABHOCTOPOHHET'O TPEYTOJb-
Huka. OKasajgoch, UTO TOuKa B coBmajaeTr ¢ cepeguHON
CTOPOHBI PABHOCTOPOHHEr0 TPeyroJbHUKa, a TOuKu A u C
yIajJeHbl OT 3TOM CTOPOHBI Ha pas3Hble PACCTOIHUS (CM.
pucyHOK). UeMy MOKeT OBITH paBeH yroa A?

8. (M. Egdokxumos, 7) Maite Ha 12-j1eTme uCIIEKJIU
TOPT B popMe KBagpaTa 6 X 6, pasouTeIii Ha KiaIeTKH 1 X1 u
yKpalleHHbIi 12 BuneHkaMu (BUITEHKU HAXOOATCSA BHY-
TPH KJIETOK, He 0ojiee OMHOMU B KasKI0i1). Becerna iz Takoi
TOPT MOKHO paspesaTh IO I'PAaHUIAM KJIETOK Ha JBe PaB-
HbIE YaCTU, B KOTOPBIX IOPOBHY BUIIEHOK?

9. (A. Tymyob6anuna, 7—8) Ilo kpyry Bcrasu 600 sxu-
TeJeil OCTpPOBa phINapeit 1 JiKeloB. TypUCT CIIPOCUJI
Kaskaoro ud Hux: «IIpaBma ju, 4TO TBOM cocenu — PbI-
nmapb u JiuKei?» Ilo oTBeraM TypHCT CMOT ONPEIEJUTh,
CKOJILKO UMEHHO B Kpyre pbinapeii. Tak CKOJIbKO xe?

10. (H. Yepuamuves, 7—8) Ilera u Baca urparor, ne-
Jlasg XOIIbI IO ouepenu, HaumHaeT Ileta. 3a xom Urpok cra-
BUT (PUIIIKY B JIIOOYIO0 CBOOOAHYIO BEPIINHY 99-yroibHUKA.
Ecnu B 1ByX coceHUX ¢ HEH BepIINHAX yiKe CTOAT (PUII-
KU, UTPOK 3abupaeT ux cedbe. HazoBém Taxkue QUIIKU npu-
308vimu. Ilobegut ToT, KTO mepBBIM cobepér 100 mpuso-
BBIX pumiek. KTo moxker obecmeuuTs cede mobeny?

11. (A. IIanosanos, 7—8) BepHo Jsu, uTo 1000
MPAMOYTOJBHBIA TPEYTOJbHUK MOKHO C IIOMOIIBIO ITUP-
KyJd U JUHeNKHU pas3OuTh Ha JBa TPEyroJbHUKA, B KOTO-
PBIX HAWIETCS IO PaBHOM OucceKTpuce?

12. (A. Bacnasckuii, 7—8) B cTpaHe ropoaa coenume-
HBI JOPOTaMH C OJHOCTOPOHHUM ABM:KeHueM. [lokaxkure,
YTO eCJIM MEXKIY KaKIbIMH JBYMs TOPOJAAMHU €CTh IIyTh
X0TsA ObI B OHY CTOPOHY (BO3MOYKHO, Uepe3 APyrue ropo-
Ia), TO MOKHO NOOABUTH OAHY JOPOTY TaK, UYTOOBI MEXKIY
Ka'KIBIMU ABYMSA TOpoaMu OBLT IIPOE31 B 00€ CTOPOHBI. Xymoxuuk Cepreit Uy6
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KOHKYPC

el ldiriuErzicil M0 PYCCKOMY A3bIKY

Pemtenusa V Typa ormpasiasiiTe mo aapecy ruskonkurs@kvantik.org me mosgnee
20 okTa0psa. B nmuckrme yrkaykuTe Bam uMs, paMUINI0, TOPOJ, IITKOJIY W KJIACC, TMIe BbI
yuutech. I[Tobemuresneii JKAyT IPU3LI, IPEIYCMOTPEHBI IPEMUY 34 JIyUIllee pellleHre OT-
IeIbHBIX TypoB. sKemaem ycmexal

IIpennaraiiTe 3amaun cCOOCTBEHHOTO COUMHEHUA — JydlIne OyAyT OMyOJIMKOBAHBI.
Kax u B KouKypce 2022 roma, Bce 3amauu V Typa COCTaBJIEHBI CAMUMHU YUYACTHUKAMU
KOHKYypca.

Mama, xBamum
YXe Hadnucu
dumameo. ToedeM,
a mo 9 8 wkory
ono3soaro

VvV TVP

21. Kak-to CoHsa ¢ MaMoii CTOAJM Ha
OCTaHOBKEe, WM BAPYI MUMO HHX IIpoexaja
MapIIpyTKa € SAPKOU PEeKJaMHOM HaIIIN-
CBIO.

— «XY marasug B Merrumax!» Mawma, a
pasBe MOXKHO IIPOJABaTh PAAUOAKTUBHBIE
BelecTBa B Marasuue? — yauBuiach CoHs.

— MapmpyTka exaja oueHb OBICTPO, THI
He 3aMeTuJia BOCKJIUIATEJbHBIA 3HAK, —
paccmesnach MmaMa. — TaM ObLJIO HAITKCAHO
«X!Y marasun B MerTuimax! »

Yro 3a HAAMUCH ObLIa HAa MAaPUIPYTKe?

T. A. A.M6apl4y.M06(l/

22. C rmacHOi — HeaKKypaTHOe
1 HepasbopumBoe; ¢ b — MaArkoe u
nenHoe. O Kakux ABYX CJIOBaX HUIOET
peun?

O. H. Bawkxupuesa
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[To-MoeMmy,
mol Bceg-maku
He 8 mom
HanpabaeHuu
dymMaewo

Msezkoe
U UeHHoe



KOHKYPC
Nno PYCCKOMY A3bIKY oNvMnanst

’ 24. OpgHaXapl JIeTOM  MAaJeHBKUHI
‘ Ymo mym HenoHAmMHo20:
ScHo e, Um0 MUHUMYM — Cama moexaj ¢ POOUTENSIMU OTABIXaTh B
2
2Mo K020a MUHUMAABHO . Tam Ob1J10 oueHb Temao, u Carra

IyMaJi, 4TO 3Ta CTPaHa HAa3bIBAETCS TaK
IIOTOMY, UTO OHHU II0eXaJIU Tyaa .
3amoJIHUTE IPOITYCKH.

I'-A. A. Tynyobves

4 mak
U He NOHIA -
Mbl Kyoa
\ omnpabagemes?

23. Makcumym — 24.09. A xorzma
MUHUMYM?

\_ A.E. Suseecrcux)

A Bom unmepecHo,
Y20A - 3mo noMeweHue?

25. OgHa MaJIeHbKAas NeBOUYKa Ha-
3bIBaJIa OOHO 13 IIOMEIeHUH B JoMe,
3aMeHAA B HEM BTOPOUM COIVIACHBIN
3BYyK. Ecam yuecThb, IJd Uero mpem-
Ha3HAUEHO 39TO IIOMeIleHue, IIOJIY-
YaJIoCh BIIOJIHE jJormuHo. Hammmure
Ha3BaHUeE 9TOr0 IIOMENIeHNA TaK, KaK
ero IIpPon3HOCUJIA JeBOUKA.

M. P. Xanmazomedosa L

Xyno:xuank Hukonait KpyTukos
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MPEOAHBA
CTAPVHDI

Magxcum IIpacosoB
o w (LK

Pox iU

no HopoMy
cTHIHO

3agauya. Kommosurop Cepreit Paxma-
HuHOB ponmica 20 mapra 1873 roma mo
CTapoMy CTHJIIO, YTO II0 HOBOMY CTUJIIO
ectb 1 ampensa 1873 roma. Tem He Mme-
Hee, MOKUHYB Poccuio B 1917 rogy u me-
peexaB B CIITA, oH cTanm oTmMeuaTh OeHb
po:xknenusa 2 anpeis. [louemy?

VAN

AMPEADb
@

1245281

B xauecTBe moACKa3KM HAIIOMHUM, UTO
B Poccuiickoii mMIepun BeJu KajJeHIaphb
Imo crapomy ctuJjio, a B CIIIA u eBporteii-
CKHUX CTpaHaxX — II0 HOBOMY CTHJIIO. ITO
3HAYUT, YTO ecjii B Poccuu Ha KajleHape
obpL1o 20 mapra 1873 roma, To B Apyrux
cTpaHax ObLI0 1 anpess.

Kaneumapp mo cTapomMy CTHJIIO Ha3bI-
BaeTcA IOJMAHCKUM, a II0 HOBOMY — TI'PH-
ropuauckuM. I[lo ioamaHCKOMY KaJjeH-
Iapio T'oJ CUUTAeTCA BUCOKOCHBIM, €CJIHU
ero HoMmep AeauTca Ha 4. ITOT KaJjeH-
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napb Ob11 BBenéeH eire Onmem Ilesapem.
B 325 romy ObLI0O pelnreHO MpasgHOBATH
XpUCTHAHCKyI0 Ilacxy He paHbIlle Be-
CeHHEero PaBHOJEHCTBUS, TO €CTh TAKOTO
IHSA, KOTJAa BpeMsA OT BOCXOoJa M0 3aKaTa
paBHO TOJIOBMHE CyTOK. Torma BeceHHee
PaBHOAEHCTBIE IPUXOoAnJoCch Ha 21 Mmap-
Ta. Ho 13-3a pacxokaeHuA KajJeHIapHO-
ro Tola ¢ ACTPOHOMUYECKUM C KayKIbIM
rOJJOM BeceHHee PAaBHOJEHCTBUE HAaCTY-
1aJio Bcé paHbIne U K 1582 roxy pasuuiia
y:ke coctaBasia 10 gueirt. 1 B aToT rox
pumcknit nana I'puropuit XIII «BepHyI»
paBHOOeHCTBHe Ha 21 mapra, yTBepAUB
HOBBIN KaJleHJapb, B KOTOPOM BCe JaThl
caBuraauchk Ha 10 gHel Bmepén. YToObI
omuOKa MeHbIlle HaKallJInBaJach B Oymy-
IIeM, Tojla, HOMep KOTOPBIX AeJUTCA Ha
100, #HO He meautrcda Ha 400, mepecranm

CunuTaTh BICOKOCHBIMU.
Xynoxuuk Enena IBeraeBa



B YIIPAMBINA KBAIPAT («KBautug» Ne 5, 2023)

00, LAY, LB

Hl KOHKYPC I10 PYCKOMY SI3BIKY, IV TYP
(«KBaunTur» Ne 7, 2023)

16. Kax-mo manenvruil coth Ilempa ITemposu-
4a NPUHALCA HUMAMb 6CAYX 6ANHCHbLE OOKYMEHMbL,
Jlexcaswiue Ha cmoJe y omuya. Yeaviuaé o0HO u3
cnos, ITémp ITemposuu cnpocus coltHa: «A moL 3HA-
eulb, 1Mo 3HaLUm 3mo cio60?» — « Koneurno, — ne 3a-
0YymMbL6ascL 0MmEemuJL ManbiuK. — Imo 0105, Komo-
puiil yxpan cobakry». Kakxoe cnogo npouumast coii?

...l He KaKyio-HMOYb TAM JBOPHSKKY, a goral
Tax coia Ilerpa IlerpoBuua o0BsACHUI AN cebA
CJIOBO 002060p.

17. IIpusedume npumep npednoxerHus, 8 Ko-
MOPOM CNLOB0 «POO0» MONHO 3AMEHUMb CAOEOM
«0Yx», U CMBLCL NPEONONHCeHUS OCMAHeMC s mem
JHce Camolm.

Jlyuie Bcero mogxoqaT IPESIOKEeHN ¢ 000PO-
TOM 6 mom dce ..., Haupumep: OH oueHdb nOOUM
wapadvt u Opyzue crLo6ecHbLe 20J1060JL0MKU 8 MOM
ace pode (Oyxe).

18. 3103

— Ymo 3a cmparnHas 3anucv? — YOUuBULACH
mama, 3aznanyeé 6 mempadv No mamemamure
6MOpOKAacCHUKa JIé6bL.

— MHne mak ydobuee yuums, — JIéea nokaszan Ha
cocedrnue 3anucu. — A yoce noumu 6cé 3anomuun!

— Ax eom oHO umo! — paccmeanacoe mama. —
Tax y mebs HenpasuabHO HANUCAHO: 30eCb HYiC-
HOHe «IO»,a

Kaxue 6yxevL 00151cHbL CMOAMb HA Mecme Npo-
nycka?

HaBepuaka MHOTTe U3 Bac CIABILIATIN, KaK JO-
IIKOJIPHUKU 1 MJIaJIINe IITKOJIBHUKM, y4a Ta6JII/IHy
YMHOKEHWs, CTapaTeJbHO MTPOU3HOCAT YTO-HU-
Oynob Bpofie namuxiovl namev UIU cemuxncOvl Oe-
éamsb. JIéEBa — MeHee 00BIUHO — olrubcA B obpar-
HYI0O CTOPOHY: II0 aCCOLMAIUM C NAMbI0 NAMb,
wecmulo ulecms ¥ TaK Jajiee y HEro MOJYUIUJIOCH
mpuio mpu. Ho mpaBUIBHO BCE-TAKU MPUHCObL
mpu niu, B JIEBuHOI cucreme 3anucu, 3 JKbI 3.

19. Hasosume Hecepvé3nyto o00exncly u Hece-
PYé3HbLIL PUCYHOK ¢ O00UHAKO060I NPUCMABKOlL
U CUHOHUMUYHbLMU KOPHAMU.

Hecepnésnaa ome:xkna (He 3acCTETmBaeTCs TIa-
TeJbHO Ha BCe IIYTOBUILI M KPIOUKHU, a HEOPEIKHO
HaJleBaeTCsd OJHUM [BU)KEHUEM) — 3TO HAKHIKA.
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Hecepb€sHbIN PUCYHOK (He TOTOBas KapTUHA, TPe-
Oyrolas MHOTUX YacOB TPYZA, & 9CKU3, CO3TAHHBIN
HECKOJIBKMMHU B3MaxXaMM KapaHjalia) — 3TO Ha-
o6pocok. IIpoBepsieM: B 000MX CJI0OBaX BBIAEJIAETCS
OHA U Ta JKe IPUCTaBKa HA-, a TVIAaTOJIBI KUdamy U
6pocamb — OJIN3KME€ CHHOHUMBI.

20. dmum ceoticmeom obradaom UHGUHUMU-
ébL (HeonpedenéHHbvle (OopMbl) WM3BECTU U HaBe-
CTU, HO He 00nadam UHGUHUMUEb. TPOBECTU U
3aBectu. Mm obradaiom UHQUHUMUBLL 3aMeECTH
U BBIMECTU, HO He 006s1adaom UHGUHUMUEbL MeC-
T u noagMectu. Kakol (kaxkue) u3 uHQUHUMUB08
CKPeCcTHU, HaCKPeCTH, OJIFOCTY U TIePEIIOI3TH MAaKice
obnadaem (obnadarom) amum ceoicmaom?

NuduHUTUBE u3Becmu, Hasecmu, 3amecmu
u évtmecmu (HO He npogecmu, 3a6ecmu, mecmu u
nodmecmu) obgamaioT OUYeHb MHTEPECHBIM CBOIi-
CTBOM: X MOYKHO IIOHATH KaK DOPMBI IIOBEJIUTEIb-
HOTO HAKJIOHEHUA HEKOTODPBIX [PYTUX IJIar0JIOB
(M 3secmu mens o ceoém npuesde; Hasecmu npa-
0edywky: on cocKyuuncs u Tak nanee). Ha mare-
puraJjie 3aZlau TO ’Ke CBOWMCTBO MOYKHO C(HOPMYJIN-
pOBaTh U MO-APYTOMY: €CJIU K Ka'KJOMYy U3 DTUX
UHQUHUTUBOB NOOABUTH -Mb, MOJYyUYATCA APYTrUe
UHQUHUTUBBI — U38€CMUMb, HA6ECMUMb, 3AMe-
CMUMmMb U1 6bLMeCmumay.

W3 nHOUHUTUBOB CKpecmu, HACKpecmu, 6Ji0-
cmu W nepenos3mu 3TUM CBOMCTBOM o00JagaeT
TOJIBKO CKpecmu: 3Ty yI4hOopMy MOXKHO IIOHATH KaK
TIOBEJIUTEJIbHOE HAKJIOHEHUE TJIarojia CKpecmumao,
a BOT IVIaTOJIOB HACKpecmumy, 6J110Cmums 1 nepe-
NON3MUMb B PYyCCKOM A3BIKE OIPEIeJIEHHO HET..

M HAIIl KOHKYPC, XI TYP
(«KBauTur» Ne 7, 2023)

51. IIpedcmasvme uucno 2023 karx cymmy Oe-
samu wuceJs, Kax0oe u3 KOmopwvLx COCMOUmM moJib-
Ko uz uugpp 7.

Oteer: T7T+TTT+TT+TT+TT+TT+TTHTT+T.

52. Keadpam N X N pasbum na xknemxu 1 X1.
H3uavanvHo 6ce oHu Genvie. Kaxcoyw munHymy,
noka amo 603moxcHo, Keanmuk evioupaem 6enyio
KJIeMmKY, ¢ KOmopoil cocedcmayem no cCmopoHe wém-
Hoe yucao uéprulx knemox (0, 2 uau 4), u kpacum
eé g uépnuLii ygem. Karoe naubonvuiee konuvecmeo
KJemok keadpama moxcem 3axpacums Keanmux?

Oteet: Bce kieTku. IlycTs cHauana KBauTuK
3akpacuT N KJIeTOK Ha amaroHanu (y KamIoi u3
Hux 0 yépHBIX coceneii). [laee MOKHO 3aKpPacUTh
IuaroHaji, COCeIHUE C 3aKpallleHHO# (Ha HUX Y
KasKIOoM KJIEeTKM POBHO IBa UEPHBIX cocena). IIpo-
IOoJ:Kasi KPACUTh QUAroHAaIM, COCEIHUE C yiKe 3a-
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KpallleHHBIMU, KBaHTUK 3aKPacuUT BeCh KBapar.

53. Ilemsa nanucan Ha 00CKe CMPOYKY U3 Ha-
mypanavhuix yucen. Kaxcdoe caedyiowee 6onvuie
npedvidyuiezo. Hauwunas c¢ mpemovezo, kaxicdoe
YUcno pasHo cymme 08yx npedwvidyuwjux. Bacs
cmép nepeoe uucno. Cpedu ocmaswuxcs ducen
ecmdv 100. Ecmb niu cpedu nux 6002

OrBet: Her. Ilycte mepem umciaom 100 1mmo
yucyo a <100 (Bosmo:xkHO, a cTrépau). [Tocae umc-
aa 100 ugyTt uucaa a + 100 <200, a+ 200 <300,
2a+300<500, 3a+500, 5a+800> 800, u Tak na-
Jlee — U3 BCEX HTUX UUCEJ MOXKeT ObITh paBHo 600
TobKO 3a + 500, ocranbubie aub0 Menbire 500,
au6o 6osbite 600. B satom cayuae 3a =100, Ho unc-
JI0 a HaTypasabHOoe, a 100 He menuTcsa Ha 3 — 3Ha-
yuT, urcyio 600 BCTpeTUTHCA He MOTJIO.

54. Bo6 pewun omnpasums Anuce HeCKOIbKO
600pos. Okasaswucy Ha noume, 506 o6napyicu,
Ymo He NOMHUM, CKOJNbKO 600p06 OH NOJLONUJL
6 Kaxcoyn u3 yemouipéx Kopobok. K cuacmuio,
Ha noume HaAWwéncsa cmapernvkuil 6ob6pomemp —
ycmpouiicmeo, no3éonfnu,ee YsHamsv CYmmaproe
Kosuyecmeo 000p08 6 KOpoOKax, NOMEU,eHHbLX
6 Hezo. O0HaKO e20 2apaHMUTLHBLIL CPOK OABHO UC-
mék, u noamomy 606pomemp npu u3meperHusx Mmo-
Jcem owubamovcs, HO He 6osee yem Ha 17 606pos.
Bo6 no ouepedu 3azpy3un 6ce803MONCHbLE NAPLL
KOpoOoK 6 600pomemp U NOLYUUL MAKUE Pe3YJib-
mamue: 43, 99, 123, 141, 233, 255. Crxoavko 6cezo
600poe Bo6 xomen omnpasums Anuce?

Oteer: 298. ITycTh B KOpoOKax a <b<c<d 6o-
6poB (0ymeMm Ha3bIBATH 3TU KOpPoOKu A, B, Cu D co-
oTBerTcTBEeHHO). Tora crpaBeJinBbI COOTHOIIIEHUSI:

at+b<a+te<b+ce<b+d<c+d,
atb<atc<a+d<b+d<c+d.

s mapsl Kopobok C u D 606poMeTp MOJKeH
OBLJI ITOKAa3aTh CaMbIil OOJIBINIONM PE3yJabTaT, IOITO-
My OasKe ecau OTBeT «255» ObLT IMOJIyUeH He AJIs
ATOU Tapbl, KOJIUUECTBO 006poB B Kopodbkax C u D
BCE paBHO OoTJIndaercd He Oosiee uem Ha 17 ot 255.
Amnasornuso, KosimuecTBo 606poB B KOpobkax A u B
oTiimuaeTcs He 6oee uem Ha 17 ot 43, B KOpobKax A
u C—or 99, a B Kopobrax B u D — ot 233. 3Hauur,
ILJIsI OMHOM m3 map Kopoboxk A, D u B, C mpaBUJIb-
HBII pe3yJbTaT M3MepeHuil oTindaercs He Gosiee
yeMm Ha 17 ot 123, a ay1a apyroii mapsl — ot 141.

OneHuM Temepb cymMmmy a + b + ¢ + d aBymsa
cumocobamu. C omHo# cTOpoHbI, (a+d)+ (b + ) me-
JKUT B IpoMekyTKe oT 123 +141—-2-17=230 mo
123+ 141+ 2-17= 298 600poB, a c APYyrou CTO-
poH:I, (a + ¢)+(b + d) sexuT B IPOMEKYTKE OT
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99+233-2-17=298 mo 99+ 233 +2-17=366.
3HauuT, 606POB MOKET OBITH TOJIHKO POBHO 298.
npucmasuniu pomob ¢ Y2aoM
36°, Kax nokasaHo Ha PUCYH-
Ke. Pasdenume nonyiueuLuiics
(no gpopme u pazmepam) wacmu.

TBET: M. MCYHOK.

(0] er c PUCYHOK D d

IIpoBeném mmaronasu, coe- ‘
(N
MIUHY TATUYTOJIBHUKA C ABY- ’v
MsI ITPOTUBOMIOJIOKHBIMU €TI0 v, AD
BepUIMHAMU, U OTJIOKUM
OxaspIBaeTcs, IIOCIe pa3pe3annsd, KaKk Ha PUCYHKe,
TIOJIYYUM TPU OANHAKOBBIX PABHOCTOPOHHUX IIATUAY-
TOJIbHUKA — CUHUM, KPACHBIN U (YUOJIETOBBIN (Kaik-
HHUKOB: OIMH C yriiamu 36° mpu OCHOBAaHUMU, a JPYToi
¢ yriom 36° ipu BepinuHe). Yoenurech B 3ToM (IO~
CKa3Ka: AMaroHajib NATUYTOJBHUKA IapajliebHa
Il CKOJIBKO PEK BBITEKAET U3 O3EPA
(«KBauTur» Ne 8, 2023)

OrBeT Ha 5TOT QOJBKJIOPHBINA BOIpoc (CM., Ha-
«YouBuTeNnbHas (GU3UKA») OUEeHb IIPOCT: U3 03epa
BOJla BBITEKAET II0 CAMOMY HU3KOMY PYCJIY.

IBe pexu, BeITEKAIONINE U3 «MOJOLOTO» 03€pa,
YnHe, He IPOTEeKaI0T BCE BpeMsd I10 IIOpoAaM, OJuHa-
KOBO COIIPOTHUBJISIONIUMCA pasdMbIBy. Co BpeMeHeM
olHA peKa ObICTpee YIIIyOUT CBOE PYCJIO U ITIOHUSUT
PeKy cTaHeT HEBO3MOKHBIM. JTO OTHOCUTCA K JIIO-
6omy o3epy: us JIagoKCKOTo 03epa BEITEKAEeT JINIIh
Hesa, us Oue:xxckoro — ogua CBUDS, ...

Hampuwmep, 9urosepo B Kapeauu: ns Hero Ha BbICO-
Te 71 M HajJ ypoBHEM MOpPS BbITeKaeT pexka Bombra,
a Ha BbIcoTe 71,4 M — peka Kanra. OGe Bmajgamor B
JlemackorcBaTHet Ha ore HopBeruu. 13 Hero Ha ce-
Bepo-3araj B cTopoHy HopBeKCKOro Mops BhITEKAET
peka Péyma, a Ha 1oro-BocTok — peka JloreH, Koro-
auB Crareppak mexxny Hanueii u lllsenueii. Bee atu
MIPUMeEPHI — U3 PAilOHOB C KAMEHHBIMU IIOUBAMU.
BriBatoT u GeccTouHbIE 03€pa — B HUX PEKU BIIa-

55. K cmopoHe npasunvbH020 NAmMuUyz0ibHUKA
CeMUY20IbHUK HA MPU DABHbLE 5
IUHAIOINE BEePXHIOI Bep-

Ha HUX OTPE3KU, PaBHBbIE CTOPOHE IMATUYTOJIbHUKA.
IBII COCTABJIEH U3 IBYX PaBHOOEIPEHHBIX TPEYTOJIb-
HEeCMeXXHOM ¢ Hell CTOpOoHe).

npumep, kuury: JI.I'. Acnramasos, A. A. Bapiamos
MIOYTH HUKOTA He ObIBAIOT OJUHAKOBBIMHU 110 BEJIN-
YPOBEHBb 03epa HaCTOJbKO, UTO CTOK Uepe3 BTOPYIO

Ho mu3 sroboro mpasmiia OGBIBAIOT UCKJIIOYEHUS.
Benoe mope. Camblii M3BECTHBINI IIPUMEDP — O3EPO
pas Buajgaet B peKy [uioMMy, HECYII[yIO BOIbI B IIPO-
[aloT, HO HUYETro He BBITEKAEeT, a PACXO/ BOIbI UIET



3a cuér mcrapeHusa. IIpuMepsl, KOTOPbIE «HA CIIY-
xy»: Hap (TaM, Te « U3BICKAHHBIN OPOUT Kupad»)
B neHtpasbHOil Adpure, Uccoik-Kynasr B Kupru-
suu, Backynuak B Poccuu, Kacmuiickoe mope. Ha
6eCcCTOUHBIX 03€pPax YacTo JOOBIBAIOT COJIb.
M YCOBEPIIEHCTBOBAHHBIN T VYIII

HaBnieHue Ha OxHON TIIyObmHE OJMHAKOBOE.
Ecisu 661 naBieHue OBLJIO PA3JIUYHOE, TO TOPUBOH-
TaJBHBIN CTOJIO BOABI MEKIY 9TUMU IBYMS TOUKA-
MU aBuUrajicsa 0bl (1 MOYKHO OBLIO OBI, HATIPUMED,
clenaTh BEUYHBIN ABUTraTeslb, IIOCTABUB BHYTPU
ATOT0 CTOJI0A KOJIECUKO C JIOMTACTAMMU).

B KOBEP CEPIITMHCKOTO

1. B xky6e co cTopoHO# k Tpu rpanHu OyaAyT OKpa-
LIEeHBI V 8 YIVIOBBIX KYOUKOB, IBE I'PAHY — Y KAXKI0-
ro us k— 2 KyOomKoB Ha Ka:xxaoM us 12 pébep, a ogHA
rpasb — y Kamxgoro us (k— 2)? KyOMKOB Ha KaxKI0Mi
u3 6 rpaueii. He 6yayT oxpariens! (k—2)? BHyTpeH-
HUX KyOMKOB. BumHO, YTO OOHO YMCJI0 HEU3BMEHHO,
BTOpPOE YBEeJNUMUBAETCA IMIPOIIOPIIMOHATIBHO pPa3Me-
py k, TpeThbe — Kak k- k, a ueTBépToe —KaKk k- k- k.

2. Ncxonmuplii KycOK MbLIa B 2-2+2=8 pa3 60J1b-
1lle OCTaTKa: MO0 OAHOM YacTW HaA 7 MHeI IpoIesn-
el HeJeIu TIIIOC ellle OJHAa YacTh — CaM OCTATOK.
3HaUuUT, MbLJIA XBATUT ellé Ha 1 JeHb.

3. YrioBas TouKa MCXOTHOTO KBaapara.

4.8 (13 9) u 64 (u3 81).

5.4:3=12,4:(3+1)=16 cupaBa Buu3y Ha c. 10
n4-(9+3)=48u4-(9+3+8-1)=80—mac. 11.

6. Yrazauue. Ha Ka)KIoM 11are miomanb yMeHb-
1raeTcd BABOE U B IIpenesie OyaeT HyJIeBOi, a AJIuHA
TPaHUILI YBEJIUUUBAETCSA B % pasa u B Ipenee 0y-
IeT 6ecKOHEUHOIi. YMeHbIIeHHaA B 4 pasa purypa
COCTOUT U3 8 KOMmuii, a 3HAUUT, PAa3MePHOCTDb d Ta-
KOBa, uto 4Y=8. Torna 22¢=8=23, orkyga d =%.

M CJIYYAM B IOJKHOM I'OPO/JIE

— Buaus siu T61, JIEHA, UETKYIO TPAHUIY MEXK-
Iy MOKDPBIM M CYXUM yYaCTKOM Ha CTyHeHAX? —
npozxoKmI BamkoBuiikuii. — Boga B omHOM MecTe
BBICOXJIA, 4 B APYTOM — HET. S3HAUYUT, CTYIIEeHU OBIIN
IporpeTsl HepaBHOMepHO. Tak MOTJIO CAYUYUTHCH,
TOJBKO €CJU JOXKIb OBLI KPATKOBPEMEHHBI, a IIe-
pel HUM CHUAJIO JKapKoe coaHIe. M ToIbKO Ta YacTh
JIECTHUIIBI, KOTOPAas OKa3aJiach B TEHU OT Ilapare-
Ta, ocTajgach IPoxJaanHoi. Tak uTo He OBLIO HUKA-
KOTO 3aTAKHOTO JOXKIA B IeHb, KOTIAa OBLI caeaaH
cHUMOK. TBO cBUieTEN b C (poTOATIIIAPATOM JIZKET.
Il 11 CHOBA ITPO KOHUKH

4. ®oKyc JeKUT, KOHEUHO, HA OCH Y, a JUPEK-
Tpuca napajiejabHa ocu X. O003HAUNM PaCCTOAHIE

L 4| s i) p)
oT oKyca [0 BepIIMHBI apaboJibl uepes P, Torma
roopauHaThe! Qokryca (0, p). [ya Bcex Touek, B TOM
yucie ajis Touku (0, 0), paccrosaHue 10 hoKyca pas-
HO PACCTOSTHUIO 0 AUPEKTPUCHI; 3HAUUT, ypaBHe-
HUe IUPEeKTPuch y = -p. Temeps BO3BMEM JII00YIO
IPYTYIO TOUKY A 11apabosbl, 0003HAYNM e€ KOOPIH-
HaTHI (X, y). PaccTosanue oT A 10 IUPEKTPUCHI PaB-
HO y +p, a paccTogHUe 10 (hoKyca HaAAEM U3 Teo-
pembl ITudaropa: |[FAP=x%+(y —p)?. Pas |FA|=y +
+p, To X2+ (y —p)?=(y + p)?. PackpriBasg CKOOKHU U
cokpaias, moayuanm x2=4py. I1sa mapaboJsl y = x>
9TO BhINOJIHAETCA Ipu P =1/4. VITak, KOOPAMHATEI
doxyca: (0, 1/4); ypaBHeHUE fUpPEKTPUCH] y =-1/4.

h
- ©
b

p

5. Ilapamerp p ompefessier GopMy mapabOIbI.
OH cooTBeTcTByeT Koadduiimenty a. Kak BugHo us
pemterud 3agauu 4, a =4p. YpaBHeHUE 1apabOIIBI
MOKHO IIePeIncaTh B BUIe

y=ax*+bx+c=a(x+b/(2a))?+(c—b2%/(4a?)).
IIpu 3agarHOM a Ko PUIIMEHT b B IIEPBOI CKOOKe
caBuraeT rpaduk Ha b/2a BOpaBo, a BTopas CKoO-
Ka MOJHMMAaeT ero BBepx. Tak uTo mapamMmerpsl b u ¢
OTBEUAIOT 34 IT0JIOKeHMe IapabdoJibl HA ILJIOCKOCTH.

6. OtBet: f= 2, KoopauHATH (Poryca (v2,v2).
Bo-mepBbIX, KOHEUHO, OCh TMIIEPO0ILI HAKJIOHEHA
mox 45° K ocsaam KoopauHaT, u 1mo Touke (1, 1) MbI
IIOHUMAaeM, UTO PA3HOCTDb PACCTOSTHU 0 JAJIHLHETO
u OamkHero (GOKycoB paBHA f++v2 — (f—+2) =22,
A nmasblile — XUTPOCTH: PACCMOTPUM TOUKY T'HAIIEP-
00JIBI, HAIIPUMeED, OUeHb JajeKo ciipaBa. Torma ona
IIOYUTU HA OCH X, & PACCTOSHUSA OT HEE J0 KaKIOT0
(horyca moUTH PABHBI PACCTOSHUSIM OT He€ [0 IPO-
eKInit 9TUX POKYyCOB HA OCH X (IIOTOMY UTO COOTBET-
CTBYIOII[ME IPSAMOYTOJbHBIE TPEYTOJbHUKA OYEHbD
BBITSIHYTBIE, Ka-

TeT MHOTO MEHb-
1IIe TUTIOTEHY3HbI).
nx Pas3HOCTbD, 1
KaK BHUIHO U3
pHUCYHKa, paBHA 1
d,— d, = 2(f/\2). \
Braunr, 2(f/V2)= a
=2V2; f=2. \

A
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7. IIna mob6o# rumepb0Jbl PasHOCTh PaCCTO-

AHUN 10 (POKYCOB IOJIA TOUYKHU, JIEKAIIEH Mex-

Iy HEMU, paBHa (2f —p)—p=2(f—p). Qua aroboi

«IITKOJIBHOM » TUTIEPOOJIBI, pacCMaTPUBA HATEKYIO

TOUKY, Kak HeJajau B 3amaue 6, moayuuM AJIA Ta-

KOii se pasHoOCTH BeIpakenue d,—d, = 2(f/v2). lna

BCEX TOUEK TUIepOOJIbI 9TH PA3HOCTH OJNHAKOBBHI;

IPUPaBHUBAA UX, moxyduM p =f(1—1/v2).

B IEHb POKIEHUSI I1I0 HOBOMY CTHJIIO

JIornuHO HPEeAIoIoKUTb, YTO MOoKa Paxmanu-

HOB :xuJa B Poccuu, To ecth ¢ 1873 rogamo 1917, ou

npasgHoBaJ neHb poxkaenus 20 mapra. Ho kakoit

9TO OBLT JeHb KajJeHIaps B eBPOIEeCKUX CTpaHax

u B CIITA, To ecTh 10 HOBOMY cTmitio? [To 1900 roxa

aT0 6610 1 ampens, a ¢ 1900 roga sTo GBLIO yike

2 ampeJs, moTomMy 4To 1o HoBomy ctuiiio 1900 rox

He BUCOKOCHBIN. OTO 03HAYAET, UTO IIOCJIe IIepees-

na PaxMaHWHOB MIPOJOJIKUJI OTMeUaTh CBOM JeHb

POMKIEeHUS B «TOT Ke» AeHb. B Poccuu MBI oT™Meua-

eM ero JeHb poKIeHusd 1 ampesis, a Ha ero MOTuIe

yKasaHo 2 ampeJis, YTO, KOHeUHO, Helrpasaa.

B XXVIII TYPHUP MATEMATHYECKHNX
BOEB UMEHHU A.I1. CABUHA.
HN36panHbIe 3agaun

1. Otet: Her. IlycTs KBagpar
paspe3asu TakK, Kak Ha PHUCYHKe.

Yro6bI M3 IOJOCOK CJIOKUTH MPA-

MOYTOJBLHUK 8 X 9, HY:KHO BBIODO-

CUTL IOJIOCKHM O00Ireil rmiomasu 9.

OpHaKo BCe MOJIOCKHM COCTOAT 13 7 NI 8 KIeTOK, 1

CYMMAapHYIO ILJIOMAanb 9 U3 HUX MOJYUUTh HeJIb35d.

2. OtBet: Her. Kaxxgasa ¢urypka — aTo IpsaMo-

YTOJBHUK WU YTOJIOK, HA PUCYHKE TOKA3aHbI BCe

BUIBI UX pacKpacok. Tak Kak Bce rpaHu Kyba OmHO-

IIBETHBI, TO IPAMOYTOJHHUKM, Y KOTOPHIX IIBET IeH-

TPATbHOMN KJIETKU OTJIMYAETCS OT IIBeTa IBYX APYTUX

KJIETOK, He Y4acTBYIOT B oKJielike. Ha ocraBmmuxca

uryprax cymmapuo mo 15 6esbIX M UEPHBIX KJle-

TOK, 9TOTO He XBaTUT IJI YeTHIPEX TpaHeil. SHAUUT,

y Ky0a Tpu GeJIbIX U TPU YEPHBIX TPAHU.
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3. IIporymMepyeM MOHETHEI II0 KPYTY UUCJIAMU OT
1 1o 8 u cpaBaum™m napsI (1, 5) u (3, 7).

1) Ecsnuz Bechl B paBHOBecuu, TO 00e anibiim-
BbIe MOHETHI JIn00 Ha Becax, Jinbo He yUaCTBYIOT BO
B3BeIMUBaHUM. B 11000M cayuae OHU UMEIOT HOMe-
pa ogHOI YETHOCTU U HEe MOTYT OBITH COCETHUMU.

30

2) B ciyuae HepaBeHCTBa 00e MOHETHI Ha 6osee
TAKETON dallle HacToAlue. BygeM cumTarTbh, UTO
aro mapa (1, 5). Torna cpaBauM rpynns! (2, 3, 4) u
(6, 7, 8). Eciu onu paBHBI, TO (DATBIITUBLIE MOHETHI
OKa3aJINCh Ha PA3HBIX YalllaX U He ABJIAIOTCA COCe-
"HuMmu. Eciu jKe ogHa U3 TPYIII TAKeell, HalIpuMep
(2, 3, 4), To 06e (panbIIMBbIEe MOHETHI HAXOAATCS HA
IPYTroii yaile, TP 3TOM MOHETa 7 TOUHO (hasIbIIu-
Bad, IOATOMY (DaTBIIMBEIE MOHETHI JIEIKAT PALOM.

4. Orser: npu n = 15. KopoOky olelole
MOYKHO Pa3HeJINTh NIPSAMOA CEMBIO |o|e|e|e|e®
crocobaMm, IJId KaXIOr'0 eCTh JBa |@|e|e|e|e
KOJIMYeCTBAa KOH(ET C Pa3HBIX CTO- L
POH OT IPAMOM. 3HAUUT, MOYKHO OTNEJIUTH He 0O-
Jgee 14 pa3IUYHBIX KOJIUUYECTB KOHQET, IIO3TOMY
KoH(peT He 6oibie 15. IIpumep cM. Ha pUCYHKe.

5. OtBert: pu 4 myapenax. IIycts Bcero myape-
1moB N, u uM gocranuch uucyaa or 1 7o N. Bymem
Ha3bIBATh MyAPEIOB B COOTBETCTBUHU C UMCJIAMU HA
ux jg0ax. B camom Hauase y myaperna 1 ecTs gBa Ba-
puanTta cBoero umciaa: 1 mwau N+ 1. Y myapernia N
To:ke nBa BapuaHTa: 0 uiau N. OcrajabHbIe MyIpe-
IIBI CPa3y HOHMMAIOT, KaKue y HUX YmcIa.

IIpu N =4 eciu mepBBIM OyZeT TOBOPUTL MY-
aper; 1 uiu 4, OH He CMOXKET Ha3BaTh CBOE UMCJIO.
Ecau BbIIafieT TOBOPUTH MEPBLIM MYyApely 2, TO
myznpern 4 y:Ke He OIPENEIUT CBOE UmcJI0. Benb
IaKke ecji eMy IPUAETCA TOBOPUTH IOCJIe MyApe-
moB 1 u 3, OH He MOKMET, C caMOT0 HAUaJIa Te 3HAJIU
CBOU UWCJIa WJIN OIPENEJINJIN, YCIBINIaB Myapera
2. A ecau mepBBIM OyIeT TOBOPUTH MYApPeIl 3, TO
myznper] 1 He onpenesuT CBOE YUCIIO.

Ecau N =5, To IycTh :Kpebduil BbITIAJ TakK, UTO
TIEPBBIM TOBOPUT MYIPEIl 2, a cpa3y II0ocJie HEero —
myzapery N —1. OHu Ha30BYT CBOU UMCJIa, & TaK KaK
9THU YmcJa He IOCJIefoBaTeIbHbIE, TO IJIA MyApe-
1oB 1 u N HenlpaBUJIbHBIE BADUAHTHI OTIAAYT, I109-

TOMY gaJjiee BCe Myapenbl Ha30BYT CBOU UHCJIAa.

6. OTrBeT: Mmacca Makapa, Ha % Kr. W3 ycaoBus

cJIeZyeT, YTO CPeAHAA Macca IIOPOCAT U TesiaT Ha 20
KI 0OJIBbIIE CpeAHell MacChl MOPOCAT 1 Ha 30 KI' MEeHb-
e cpegHeil Macchl TeasaT. II03ToMy KOJIMYecTBa
TIOPOCSAT U TEJIAT OTHOCATCS KaK 3 : 2. AHAJIOTUYHO
CpenHsaA Macca KO3JIAT W TeJAT Ha 25 Kr 00JbIie
cpenHell Macchl KO3JIAT U Ha 75 KI' MeHbIIIe CpeqHel
MACCHI TEJIAT, IO3TOMY KOJHUYECTBA KO3JIAT U Te-
JIAT OTHOCATCA Kak 3: 1. 3HAUUT, KO3JIAT B 2 pasa
0oJibllle, YeM IIOpocAT. PasHOCTE MeXAy cpemHei
MacCOH IIOPOCAT M CPeJHeil MacCcOi KO3JIAT paBHa
50 kr. YToObI HAWITU CPETHIOI MACCy HOPOCAT U
KO3JIAT, HaJ0 9Ty PA3HOCTD IIOAEJUTEL B OTHOIIEHUN




2:1, To ecTh OHA Ha % KT MEeHbIIIe CPeTHell MacChl

IIOpPOCAT, a 3BHAUUT, 1 Macckl Makapa.
7. OrBer: 30°. O6o3HaAUUM Ue-
pes DE cTopoHYy, Ha KOTOPOH Jie-
JKUT Touka B (cMm. pucyHOoK). Tak
kKak BA=BC, BD=BE u /D= C
=/E =60° 1o nubo Tpeyrojb-
Huku ABD u CBE paBubI, 1100
cyMMa yIJVIOB, IIPOTUBOJIEKAIIUX CTOpOoHaM BD u
BE, paBua 180°. IlepBblii cayduail HEBO3MOXKEH:
IO YCJIOBUIO He PaBHBI COOTBETCTBYIOIIWE BBICO-
THI 3THUX TPEYTOJbHUKOB, IPOBEIEHHBIE U3 BEP-
muH A u C. 3uauutr, L BAD+ / BCE =180°. Torza
/ABD +/CBE =(180°—- 2D — ZBAD) + (180" —
— /E — ZBCE) = 60°, orkyna LABC = 120° un
/BAC=/BCA=(180°—-120°:2=30°.

D B E

8. Orser: Bepuo. Pasmenum 1817 1c e

TOPT Ha AB€ PaBHBbIE YaCTU BEP- 15/14]/131 415 | 6

TUKaAJIBHBIM pa3pe3oM (CM. pHU-
pasp ( P 12|11{10) 7|8 | 9

cyHOK). Ecam B HUX IOPOBHY
BUIIIEHOK, TO HY:KHOe paspesa-

98| 7]10(11|12

13(14|15

HUe HaliieHo. MHauye mpoHyMe-

3(2|1]16(17|18

pyeM KJIETKU, KaK Ha PUCYHKeE,
U II0 ouepenu OyaeM MeHSATH IIBeTa MeKIy co00il y
KJIETOK C OJMHAKOBBIMU HOMepaMu (Oesias u cepas
yacTu OyayT ocTaBaThbcsA paBHbIMU). ITocse 18 Ta-
KUX IIIaroB YaCTU IIOMEHAIOTCS MEeCTaMU U B 0eJIoi
YacTU CTaHeT 0OJIbIlle IIOJIOBUHBI BUIlleHOK. Ho Ha
KaKIOM IIlare YKCJIO BUIIEHOK B 0€JIOi yacTu me-
HsAeTcs He 0oJiee UeM HA OLHY, IIO9TOMY B KaKO-TO
MOMEHT UX TaM OyeT POBHO IIOJIOBUHA.

9. OtBet: 300 pointapeii. 3ameTuM, 4To «Jla»
OTBETUJIN PHIIAPU, CTOAINE MEKIY JIOABMU Pas-
HOTO THUIIA, U JIKEI[bl, CTOAIINE MEKIY JIOIbMU
ONMHAKOBOTO TUIIA, & OCTAJIbHBIE OTBeTU I «HeT».
ITosTomy eciiu 06a cocea JH000T0 KUTEJIA CMEHAT
TUI, TO €ro OTBET OCTaHeTCA IpPeKHuM. TakiKe
€CJIU JKUTeJb CMEHUT THUII BMeCTe C OAHUM CBOUM
coCeloM, TO 1 OH He IIOMeHsAEeT CBOIi OTBeT.

IIporymepyem Bcex cTodiux B Kpyre: 1, 2, 3,
1, 2, 3, ... Eciiz Bce :xuTtesiu ¢ Homepamu 1 u 2 cme-
HAT CBOIl THII, TO M3 CKA3aHHOTO BBIIIE CJIENYeT,
YTO HUKTO He IIOMEeHseT CBOU oTBeT. IIoCKOJIbKY
TYPUCT CMOT OIPENeJINUTh, CKOJBKO B Kpyre philia-
peii, To TaKoe U3MeHeHNe TUIIOB He MEeHAeT UX KO-
JINYEeCTBO, 3HAUUT, CPEAU JKUTeJell ¢ HoMmepamMu 1
u 2 o 200 peinapei u jxeroB. Auagoruuao 200
phIIIapeli cpeau ;KUTeJIel ¢ HoMepaMu 2 1 3, a TaK-
JKe cpenu sxuTesei ¢ Homepamu 3 u 1. IIpocymmu-
poBaB 3Tu KoJuuecTBa, moayuuMm 600 preimapeit,

P g | s

TP 3TOM KasKJOTO JKUTEJISI Mbl ITIOCUUTAEM IBaK-
IBI, TT09TOMY Bcero B kKpyre 300 poitapeii.

10. OtBer: IleTs1. 3ameTuM, UTO IIOCJIE KAMKIOTO
X0Jla KOJIMYECTBO (DUIEK B BePITNHAX JU00 yBeJIu-
ynBaeTca Ha 1, 1ubo ymMeHbIaeTca Ha 1, mosToMy
nepen xoxom Iletu Bcerma 6ymeT HEUETHOE KOJITUE-
CTBO CBOOOAHBIX BEPIIWH. SHAUUT, cpeau OJOKOB
IIyCTHIX BEPUINH OymeT XOTA ObI OJWH HEYETHOU
niauabl. Ecanu IleTst MoMXeT CXOOUTH TAK, YTOOBI 3a-
OpaTh IpU30BHIE (PUIIKU, TO OH AEJIAEeT TAKOU XOI.
WNnaue Ileta craButr GUIIKY B KPaiiHIOIO BEPIIUHY
HEUYETHOTO 0JI0KA, Aesiasi ero YETHBIM (IIePBBIH X0m —
B JII00yt0 BepinuHy). IToce Takoro xona Bacsa Toxe
HEe CMOJKeT CXOIUTh TaK, UYTOOBI 3a0paTh IPU30BhIE
¢umku. Takum obpasom, Baca Oyger umers BO3-
MOYKHOCTL OpaTh IPU30Bble (PUIITKU TOJBKO IIOCJIE
xomoB IleTu, Korma u TOT 6EPET MPU30BLIE DUIITKH.
3uaunrt, y Iletu ux Bcerna OyAeT He MeHbIIIe, UeM Yy
Bacwu, u ou nepsbsIiM cobepéTt 100 mpr30BHIX QUIIIEK.

11. Otser: BepHO. B Tpe- 4,
yroabEUKe ABC C TIpAMBIM
ymimom C mocTpouM OmMCCeK-
tpucy CD. JlokakeM, dYTO
ouccekrpucsl DE u DF Tpe-
yronbaukoB ACD u BCD
paBHBI. 3aMeTHUM, YTO YTIOJ
EDF upsawmoii: oH o00paso- g

BaH OwWCCeKTpUCaMu CMeX- 1 - P
HBIX ymIoB. Omycrum 1mep- L/
neHAuKyIapsl DG u DH Ha //

karetsi AC u BC cooTBeT- 7//

cTBeHHO (cM. pucyHok). Tak 7 ;I B

kak Touka D sexuT Ha Ouc-
cexrpuce yrima C, to DG=DH. A emé /GDH =
=/EDF=90°, nostomy L EDG=/FDH. 3uauur,
IPAMOYTOJIbHBIE TpeyronbHuKku DEG u DFH pas-
HBI 110 KaTeTy U OCTPOMY yIiy, oTkyna DE = DF.
12, Bribepem ropog A, m3 KOTOPOTO MOYKHO J0-
OpaTbcsa OO HAUOOJBIIEr0 YUCIA APYTUX TOPOJOB.
ITycTes u3 Hero Heb3s KOOPATHCA 4O KAKOTO-TO T'O-
poma X. Torma mo ycaoBuio u3 X ecTh IyTh B A, a
3HAUUT, 13 X MOYKHO JOOPAThCA TaKiKe M O BCEX
TOPOIOB, 0 KOTOPBIX MOYKHO mobparhbesa us A. Ho
9TO IIPOTUBOPEUYUT BBHIOOPY Topoma A: Bemb us3 X
MyTH BeAyT B GOJIbIIIee YMCJI0 TOPOAOB. SHAUUT, U3
A MO:KHO n00paThCA 0 BCeX TOPOAOB. AHATOTUYHO
HanugeTcsa ropoa B, B KOTOPBIA MOYKHO TIOIIACTH U3
BCeX OCTAaJbHBIX ropoxoB. Torma, mocTpous qOpory
u3 B B A, MbI OJTyYUM TPEOYEMYIO CXeMY: U3 JII000-
T'0 TOpOZa MOKHO J0oeXaTh 10 B, 3arem mepeexaTsb B
A, a oTTynma nobpaThes 0 JII060T0 IPYyTroTro ropoaa.
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s KOHKYPC

IIpurnamaem Bcex momrpo60BaTh CBOU CHUJILI B HAIIIEM
3aoHYHOoOM viaTevMaTmnHecKoMm KoOHKypcCce.
Wroru npomuwioro KOHKypca 6y1yT ony06JnKoBaHbI B 12-M HOMeDe.

A MbI HAauMHAaeM HOBBIA KOHKypc! OH MpONAET B TPU dTAla: C CEHTAOPA Mo JeKabpb, ¢
sSTHBaPJ 110 aIllpeJib U ¢ Mas I10 aBTyCT. [[MIJIOMBI 1 IPU3EI IIOJyYaT He TOJBKO mobeauTe-
JIV 32 BeChb I'Oj, HO 1 TOOEUTEIN KayK/I0T0 aTama.

BrichLatiTe pemeHus 3agau I Typa, ¢ KOTOPBIME CIIPAaBUTECH, HE TO3AHEE 5 OKTAOPS
B cuctemy mpoBepku konkurs.kvantik.com (uactpykimus: kvan.tk/matkonkurs), amu6o
AJIEKTPOHHOIT TouToi mo aapecy matkonkurs@kvantik.com, 1160 06bIYHOM TOYTOM IO
anpecy 119002, r. MockBa, b. BiacseBckmuii mep., 1. 11, :xypuaa « KBaHTHE».

B nmucbMe KpoMme uMeHU U (paMUJINT YKAKUTE TOPOJI, IITKOJY U KJIacC, B KOTOPOM BBI
YUUTECH, & TAKKe OOPaTHBIN IIOYTOBLIN ajpec.

B KoHKypCe TaK:Ke MOTyT y4acTBOBATb KOMAHABI: B 3TOM CJIy4yae IIPUCHLIAETCA OTHA
paboTa co CIIMCKOM y4acTHUKOB. VITOru cpeau KOMaHI MOABOAATCS OTAEJIbHO.

3amaun KOHKypca IlevaTalTcsd B KaKJIOM HOMepe, a TakiKe MyOJUKYIOTCA Ha caiire
www.kvantik.com. YuacTBoBaTh MOKHO, HaunMHas ¢ Jio6oro Typa. Ilobeguresei KIyT
IUILIOMBI :KypHasia « KBauTuk» u nmpussl. sKemaem ycmexal

1 TYP

1. Ha sckasiaTope B MeTPO CTYIIeHbKU IIPOHY-
MepoBaHHI 110 mopAaky. Ha kaxmoi nmaroii (5, 10,
15, ...), Ha TepBOH U Ha IMOCJEeJHEH CTyHeHbKax
KpacKou HamucaHbl UX HoMepa. IlogHumasice 1mo ypal!
acKajiaTopy, Bacsa sameTus Tpu MOAPSAA UAYIIUE Pewun
CTYIIeHbKM, Ha KOTOPBIX OBLIM HAIMCAHLI HOMeE- sadauky!!
pa. OH CJI0KUJ 9TH TPU HOMEPA U IMOJYUUJT HEKO-
Topoe uucao. HazoBure mociieqH00 1iudpy 9TOro
yucja 1 00bsICHUTE, IIOUeMy OHa UMEHHO TaKasd.

AyMaewp, dero

Ho>Huup! Hado
moAbko B odHux

B3amb noocmpee
P HOXXHUuax?
Wt
[\
=
T 2. Paspe:xbTe QIaKoK Ha JBe paB-
— 1] HbIe 10 hopMe U pasMepaM YacCTH.




)]
|
T

OJIVIIVILIY

Agstops! 3agau: UBar Momoasik (1), Muxann EBgokumos (2, 5), Tareana Kasuipiaa (3), Anexcaugp I'pubanko (4)

3. Y Bauu 4 sb6soka, y Komu — 41
s16JI0KO, a Yy BCEX OCTAJIbHBIX MAaJIbuM-
KOB 110 14 a6s0K. MaJbumKy MOTYT IIO-
MEHATHCA MEXKIY co00il A0JI0OKaMu TakK,
4TOOBI y BCeX CTaJO IMOPOBHY. CKOJBKO
BCET'0 MaJIBYNKOB?

A Ye2o MeroUumMmbCa-mo?
BopoBame, mak Ha Bcex!

Booduie -mo Huzde
He CKa3aHo, Ymo G0A0KU
HeAb39 ObIAO ecmb

4. YV Penonnyca I'po xkuByT 33 MUHBOHA,
BCe OHU BecAT oAMHaKoBO. OmHaKIbI OJUH U3
Hux cramua y I'pio 6aHaH u cbea ero, Ho I'pro
He 3HAeT, KTO 3TO cleJiaj. Y Hero eCTh 0O0JIbIue
YyalleuyHble Becbl 6e3 TUpPb, HA KOTOPBIX OH MO-
JKeT B3BeIIWBATh JI000€ KOJMUYECTBO MUHBO-
HOB. OIHAKO ecJii MUHBOHBI OKa3bIBAIOTCS Ha
OIHOIT yallle BeCOB, OHU CCOPATCA 1 OOJIbIIle HA
OIHY Yallly OMHOBPEMEHHO UX CTABUTH HEJIb3d.
Kax I'pro 3a ueThbIpe B3BeIIMBaHUSA HAWTH BO-
PUIIKY, eCJIU IOCJe CheleHHOTro OaHaHa OH Be-
cuT 60JIbIIIE OCTATBHBIX ?

-~

5. KamMeHIIIMK BBLIOKUJ CTEHKY 0€e3 IbI-
POK U IIOJIOCTEHN M3 ONMHAKOBBIX KUpHUUei
1X1X 2. Ho HEeKOTOpbIe KUPITUYM OH IOJIO-
JKMJI BIOJIb, HEKOTOPBIE IIONEPEK, HEKOTO- A Bo1 no-opyzomy
pble BEPTUKAJIBHO, TO €CTh JAJIMHHOE Pedpo

KUPIINUa IapaJljieIbHO OJHOMY U3 TPEX

npasyeHuii. Morio i1 okasaTbCcd, UTO KUP-
nuyeil KasKAOro M3 TPEX TUMIOB IIOPOBHY,

ecJIv padMephl CTeHKH:
a) 3X8X10;
0) 3X9X10?

-

N
»

| Moxeme Kupnudu |

KAACMB?
Ha-

:
§

Xynoxuauk Hukosait KpyTukos
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Mo nereHpe, >xutenu ropoga Pogoc
3aKasanu cKynbnTopy Xapecy
ctaTtyto Konocca Pogocckoro
BbicoTOM 18 M. CKynbnTOp
paccuiTan matepuanbl 1 3anpocusn
OnpenenéHHyo CyMmy.
Ho TyT >xutenn nameHnnu 3akas —
notpeboBanu coenatb CTaTyo
BbICOTOM 36 M 1 3annaTuiv Bosoe
6onbLue.
XBaTwuo N1 CKyNbnNTopy 3TUX AeHer
nnu HeT? MNovemy?
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