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LABANTE YTO-HUEYb
MPUEABUM...

Anexkceii Toansiro B sT0ii HEOOJIBIION 3aMEeTKe PacCMAaTPUBAETCS ONUH
3a0aBHBINA CIIOCO0 pelleHMA 3ajad (IVIaBHBIM oOpasoM —
3ajJlau Ha IEeJIMMOCTH). Sl HauHY ¢ TaK Ha3bIBaeMOM «3aja-
yu Jlmpakra», TeKcT (1 KBa3u-pelleHne) IpuBeay Mo cTa-
The U3BECTHOI'0 COBETCKOro ¢usnka BepesuHckoro!.

«Tpu prrbaka JoBuJIU pPBHIOY HA YEAWHEHHOM OCTPO-
Be. Priba 0oapo KieBajia Ha’KUBKY, PbIOAKM YBJIEKJINCH
U He 3aMETHUJIN, UTO IIPUIILJIA HOUb U CIIPATAJIA IO CBOUM
IIOKPOBOM TOPY HaJOBJIEHHOU PbhIOBI. IIpumiocs 3aHoUe-
BaTh Ha ocTpoBe. [[Boe prIGaKOB OBICTPO 3aCHYJIM, KaiK-
OBl IPUKOPHYB IIOJ CBOEM JIOJKOU, a TpeTuii, HeMHO-
ro mogyMasB, IIOHAJ, YTO y Hero OECCOHHUIIA, W PEIIJI
yexaTh gomoii. CBouxX ToBapuileil OH He cTajl OyAUTh,
a paszgesny BCIO ppIOy Ha Tpu yactu. Ho mpum saTom omHa
prIOa okasasachk aumrHei. Hegoaro gymas, oH MIBBIPHYJI
eé B BOZy, 3a0paJj CBOIO YacTh M yexaJ JOMOIM.

Cpenm HOUM TPOCHYJICA BTOPOM PHIOAK — OH TOPOIIMJI-
cd B IpyTryio 3agauky. OH He 3HAJI, UTO IEPBBIN PHIOAK YIKe
yexaJj, ¥ TOKe IIOJeJINJI BCIO PhIOYy Ha TPW PaBHBIE YACTH,
Y KOHEYHO, OJHa phI0da oKasajyiach JuilHeii. OpuUruHAaIb-
HOCTBIO ¥ 3TOT PHIOAK HE OTIMYAJICA — 3aKUHYJ OH €€ II0-
JIaJIbIlle OT Oepera 1 co CBOeI ToJIel MOILIEICS K JIOTKE.

Tpetuit ppr6axk mpocuyJscsa mox yrpo. He ymbiBIIncs
U He 3aMeTHUB, YTO TOBAPUIIEH y:Ke HeT, OH Io0erkaJI Je-
JuTh pei0Oy. Pasmenms e€ Ha TpW paBHBIE YACTH, IIBBI-
PHYJ OAHY JUINHIOI PLIOY B BOAY, 3a0paJi CBOIO JOJIIO
U OBLJI TAKOB.

B Bagaue cmpammBaJsioch, KaKoe HaUMeHbBIIIee KOJIM-
YeCTBO PBIO MOTJIO OBITH Y PHIOAKOB.

Nupak? nIpeaosKII TaKoe pellleHne: PhI0 ObLIO MUHYC
nBe. Ilocae Toro Kax mepBbIF PHIOAK COBEPIIMJI aHTUOO-
IIIECTBEHHBIN IIOCTYIIOK, IIBBIPHYB OAHY PHIOY B MOpe, UX
crajo (-2)—1=-3. Ilocye 9TOr0 OH YIIEJ, TAMKEJI0 OTAYyBAa-
fACh W YHOCS IIOJl MBIIIIKOM MUHYC OOHY PbIOYy. PBIO cTasio
(-3) — (-1)=-2. Bropoit u TpeTuil prIGAKW IPOCTO MOBTO-
PUJIN HEXOPOIIN IIOCTYIIOK CBOET'O TOBAPHUIIA » .

... A Temeps mogyMaeM, KaK Ha CAMOM JieJie HY:KHO pe-
IIaTh 9Ty 3a7avy.

! IIytu B HesHaemoe. Ilucarenu pacckassiBaloT 0 Hayke. COopHuk 3. M.:
CoBerckuii nucareib, 1963.
2 TTonb [Tupak — 3SHAMEHUTHIN (PUBUK-TEOPETHUK, «OTEI[» KBAHTOBOM MEXaHUKH.




Ecau 6 He ObLJIO YCIOBUS O «JIMIITHUX» PhIOAX 1 UYUC-
JIO PBIO KaKIBIN pas HaIeJo AeJUJoCh Ha 3, TO pelie-
HUe IIOYTU oueBHAHO. JlocTaTouHO (1 HEOOXOAMMO), UTO-
ObI UMCJIO PBIO OeanJIoCh Ha 33: HaIpuMep, eCJaU PbIO
O0bL10 27, TO IMOCJIE TIEPBOrO Aejieska octaHercs 18, mocie
BTOpOTO 12 1 mocie Tperbero 8. Ho aTo perrenue Hemrpa-
BUJIbHOE, TaK KaK HE COOTBETCTBYET YCJIOBUIO 3a/JaUN.

C npyroi# cTopomHbl, pereHue [lmpaka maTeMaTude-
CKH BEpHO u, 0oJjiee TOTO, ABJSAETCA HaAMIyUYIIuUM (OHO
o0o011aercss Ha Jir00oe YmcJio PhIOaKoOB), HO, K COKaJie-
HUIO, HEe UMeeT HUKAaKOIr'0 CMbICJIA.

Kax ke 0b1Tb? OueHb IPOCTO: HAJO 9THU JBA PEIICHUST
caoxkuTh. UMmeem: (-2)+ 27 =25. [leticTBUTEILHO, TeIIEPh
MIoJIyYaeTcs, YTO OAHA PhIOa ObliIa JUIIHEH, IIePBbIi PhI-
0ak eé BpIOpocuy, 3abpas 8 — ocrasmochk 16. Bropoit 3a-
opax 5 u ocranmock 10; Tperuii 3abpaJ 3.

Brixonur, «Heaemoe» pelenue [[upaka moMmoraet pe-
muTh 3agavy. OOIMii JKe OTBET TaKOB: YHCJIO PHIO MTOJIK-
HO ObLTO paBHATHCA (-2) + N, rme N penutca Ha 27. To
€CTb PbIO MOTJIO OBITE 25, 52, 79 u T. 1.

OkasbIBaeTcsi, CIOCO0 «CJOKHM 0OecCMbBICJIEHHOE pe-
IIeHVe C HeIPAaBUJIbHBIM U IOJYUYNM BEPHOE» TOAUTCA JJIA
pasHbIx 3agau. [IpuBenémM HECKOIBKO IPUMEPOB.

3amaua 1. Haiitu 99 mociemoBaTesbHBIX HATypaJib-
HBIX YHCeJI, 13 KOTOPhIX mepBoe aenutcsa Ha 100, BTopoe
meautcsa Ha 99, ..., mociaegHee geJanuTcd Ha 2.

OueBupgHo, rogarca uucaa -100, -99, -98, ..., -2.
K cosxkanmenuio, oHHM He HaTypaJbHbIe. [lompaBuM I0J0-
JKeHue, 1o0aBUB cjaraeMoe, Jejdlneecs Ha BCe 3TU YKC-
Jaa, Hampumep, 100!=1-2-3-...-100. ITonyuaem oTBeT
(He emIVMHCTBEHHBIA M He HAMMEHBIIWI, HO CaMBbIi ITPO-
croii): moaxoaaT uueaa 100!-100, 100!-99, ..., 100! -2.

3amaua 2. HaiitTu 5 mociemoBaTebHBIX HaTypasb-
HBIX UHCeJ, M3 KOTOPBIX IIepBOe JeJIuTCA Ha 3, BTOpPOE
Ha b,3aremua 7,9um11.

logsarca uucna 3/2, 5/2, 7/2 m r. a. (pA1 MOMKHO IIPO-
JIOJIKUTH HeorpaHWYeHHO). C meIMMOCThIO BCE B MOPAI-
Ke, BOT TOJIbKO U UHCJIa, M YaCcTHBIE ImoayIesnbie. ITompa-

357911

BUM II0JIOXKEHUE, 100aBUB K KAKAOMY UUCIY — 5
5.7-9-11 1

(BIpoueMm, JOCTATOYHO B3ATh — 5 —  =173235).




IIpumepHO TeM Ke cIoco00OM pelraeTcs eIfé omgHa u3-
BeCTHaA 3a7jaya — «3a/4a4a PO IMOJTIEeIOBEeKa» .

3amaua 3. ITo ropony exan aBTo0OyC, B HEM OBLIO He-
CKOJIBKO ITacca:kupoB. Ha mepBoii ocTaHOBKE BBIIIJIA II0-
JIOBUHA BCEX MaCCa*KUPOB U ellé IojuesioBeka. Ha BTo-
po¥i BBINLJIA MOJIOBMHA BCEX OCTABIIMXCA IIaCCAKUPOB U
emé mosauesioBeka. To ke caMoe IIPOMU3OIIJIO HA TPeThei
OCTaHOBKe, IIOCJIe UeTo B aBTOOycCe He OCTAJIOCh HU OJHOTO
naccakupa. CKOJIbKO UX ObLJIO BHAUAIE?

Tyr, npaBaga, mpuOaBIATh HUUYETO He HY:KHO; IVIaBHAS
TPYAHOCTb — B 3TOM «IIOJTUEJIOBEKE», KOTOPBIA CO3IaET
BIleUaT/ieHre OecCMbICIeHHOCTH ycyoBus. Ha camom ke

JleJie HaJlo IIPOCTO PENIUTh TPY JUHENHBIX YPaBHEHUA:
1 1 1 1

1 1
X" TY Y~ =EH 525 =0,
orkynma z2=1, y=3, x="7. I HUKaKuX «MI0OJIYE€JIOBEKOB»!
IIpocTo mMOJOBHUHKA UYEJIOBEKA CKJIAALIBAETCS C IIOJIOBU-
HOM YMCJIA IaCCAKUPOB — U JIIOAY CTAHOBSTCS I[€JILIMU.

A ecou ObI B 3ajjaue He ObLJIO YCJIOBUS O TOM, UTO IIO-
cJie TPEX OCTAaHOBOK B aBTOOyCe He ocTajsioch HuKoro? Tor-
Jla IIpoliie Bcero ObLI0 ObI HAUATh C pelteHusa X =-1 (B aTom
cJIyuae mocJjie KasKJor0 «BbIXO/a ITOJIOBUHBI U €IIE IToJIue-
JIOBEKa» B aBTOOyce IMO-IpeKkHeMY ObLT ObI MUHYC OJUH
rmaccakup), a oOIee pelleHne MOJYUYUJIOCh ObI M3 HEro
npubaBieHeM KPaTHOro BocbMu: x=17, 15, 23...

3amaua 4. Haiitu 100 mocsemoBaTeIbHBIX UMCEJI,
13 KOTOPBIX IIEPBOE AEJUTCS HA 3, BTOPOe Ha 5, TpeThbe
Ha 7, ..., mocaenHee Ha 201.

PaccmoTrpeHHbBIe 3aaU — IIOKA UTO IIPOCTO I'OJIOBOJIOM-
ku. Ho ToT :Ke MmeTon mpuMeHAETCSA U B «CEPbE3HOM » MaTe-
MaTuke. B uacTHOCTH, HATIOMHUM M3BECTHYIO TEOPEMY:

Teopema. CyliecTByeT CKOJb YIrOAHO IJIUHHBIN
(KOHEeUHBIN) pAL U3 MOCJIeNOBaTEJIbHBIX uucesa: k, B+ 1,
k+2, ..., k+n, BKOTOPOM BCE UHCJIA COCTaBHBIE.

Bocmoab3yeMcss cHauajga TaKUM OIpeAesIeHEM CO-
CTABHOT'O YIKCJIA: M COCTABHOE, €CJIM OHO JeJIUTCA Ha Ka-
Koe-HUOyIb UmcJio, Oosabliiee 1. ITpu Takom onpenenreHun
JIOKa3aTeJIbCTBO OUeBUAHO: OepéM paAx 2, 3, 4, ... (CKoab
YTOIHO OOJIBINION MJIWHBI); B HEM 2 IeJIUTCSA Ha ABa, 3 — Ha
TPU U T. . BeIXOAUT, BCe UMcJIa COCTAaBHbBIE, a4 IIPOCTHIX
BOOOIIle He cyliecTByeT — Kak ke Tak? Omwubka B TOM,
YTO B HAIlleM «OIpeaeJIeHUU» MbI 3a0bIIN YIIOMAHYTH
OUYeHb BAXKHYIO BeIllb: «JIeJIUTCS, U yacmHoe 6osvuie 1».



Ho 3T0 MO:KHO MOITPaBUTH yiKe M3BECTHBIM HaM CIIOCO-
oom! Bo3bMEM MMEHHO 9TOT P UMCEI U JO0OABUM K HEMY
4TO-HUOYIb, NessdIeecsa Ha Bce HYKHbIe HaM yucJa. Jlomy-
CTUM, HAITPUMeEP, UYTO MbI XOTUM IIOJYYUTH PAJ U3 COCTAB-
vbIX miuHbl 1000; utak, 6epéM HaTypajabHBIE UKCa OT 2
1o 1001 BRIIIOUNTEIHLHO 1 JOOABUM K HUM, HAITPUMeE], YUC-
g0 1001!=1-2-3-...-1001. [lemMoOCTh HA BCE YUCJA OT
2 o 1001 opu sTOM He HapylIaeTcdA, a BCe YACTHBIE CTATIU
Oospire 1, Tak YTO BTO MOKA3aTeJIbCTBO YK€ BIOJIHE KOpP-
PEKTHO.

3amevaHue. BoBce He 00a3aTeIbHO HAUYMHATD C SBOI-
k1. MoxxHO, HamrpuMep, B3ATh 1esblie uncaa or 1001 mo
2000; TosbKO 100ABIATH IPUAETCA YoKe IPYyTroe YHCJIO.

Emé ogun mpumep — mouck umces xapuiad. Tak Ha-
3BIBAIOTCS IIeJIbIe U1CJja, KoTopbie OoJbine 10 u measarcs
Ha CyMMYy cBouX Iu(p (Hampumep, 224, 506 u r.11.) 3.

3agaua 5. HaiiTu 5 mociemoBaTeIbHBIX YHCEJ XapIas.

Ecau umcia uayT 1mo mopsAaaKy, TO M UX CYMMBI (P
TOXKe, ITOKa He IPOUM30UIET «IIepecKoK» B paspsane. Ilo-
9TOMY HETPYAHO HoAo0paTh YMcja, AeJdIluecsd Ha Io-
ciaemoBaTesbHbIe; Hampumep, 30, 31, 32, ..., 39, oHu
JeJsaTcs caMu Ha cebs. Bega ToJIbKO B TOM, UTO JejiTe-
JIU He Te: HY:KHO, 4TOOBI OHU Aeauauch He Ha 30, 31, ...,
aHa 3, 4, ... — Ha Yncjaa, KOTopble Ha 27 MEeHBbIIIe.

Ho sTo u moxackaswiBaer pertenue. Hamo K aTum uwuc-
JaM 1o6aBUTH UTO-TO, Aedmieecs Ha 30, 31 u T. 1., ¢ cym-
moii udp 27. ITocie HEKOTOPBIX YCUINI OOHAPYKUBAEM,
YTO MOAX0AUT, HanpuMmep, 15651 900000. Torna nckomsbie
ypcyga — 310 15651900030, 15651900031 u T.1.

3amaua 6. Haiigute 5 mociemoBaTeIbHBIX UHCEJ, U3
KOTOPBIX IIePBOe JAeJUTCA Ha 2, BTOpoe Ha 5, TpeThe Ha 8,
yerBépToe Ha 11 u maToe Ha 14.

3amaua 7. Haiinure 10 unces xapiag DOAPSI.

(Vka3anue: saunnats Hago He ¢ 30, a ¢ umucaa 1o-
Oosbine, Hammpumep ¢ uuciaa 120.

3ameuwanue. Hatitu moxpsan 6osee 10 uucen y:xe He-
CPaBHEHHO TpPyJHee — mW3-3a «IepecKoKa» B paspanax;
0ojiee TOTO, HETPYAHO AOKA3aTh, UTO MOAPSI MOYKET CTO-
AT He 0osiee 20 uncest xapuian.)

3 CmoBO «Xaplla» 3aMMCTBOBAHO M3 CAHCKPHTA M O3HAYAET «BeJu-
Kas paZioCTh»; Has3BaHWE STUM YUCJIaM NPUAYMAJ WHAUWCKUNA MaTeMaTHK
II. P. Kanpekap. HeckosibKo moapo0Hee 00 9TUX YncJaX PACCKA3aHO B CTATHE
A. Tonneiro «Ywucia xapmiag» B «KBaure» Ne 10 3a 2020 rop,.

Xynoxuuk Aisexceir Baiitnep




AErko Al CTATH AEPEBOM

B «KBauTuke» Ne 3 3a 2023 rog MbI II0O3HAKOMUJIICH
C IJIayHAMU — OJHUMH U3 CAMBIX apXandyHbIX PACTEHUI,
YMYIPUBIINXCA HOXKUATH A0 HaIux gHeil. Cerogus oTaen
ILJIAYHOBUAHBIX BKJIIOUAET BCETrO TPHU I'PYIIIBI: COOCTBEH-
HO ILJIAVHBI, CeJTATUHEJIBI 1 MOJNYITHIKA.

CensizuHennbl BHEIIHE OYEHBb IIOXOKM Ha ILJIAYVHBI,

& >t

CensaruHenna IInayu-6apames
IlonywHuKu BBI ¢ TJIAyHAMU He CIIyTaeTe — XOTA ObI
IIOTOMY, YTO OHU PACTyT B BOJie, B UMCTHLIX 03€pax C Iecua-
ueiM nuHoM. (IIpaBma, 3a mpenenamu Poccum — B AMepuke
u Cpenn3zeMHOMOPbE — €CTh BUABI, PACTYIIHE BO BIAKHBIX
MecTax Ha cyire.) Ho nX MOXHO IPUHATH 3a KaKoe-TO BO-
IHOE IIBEeTKOBOE pacTeHUe, eCJIi He 3aMeTHUTh CIOPAHTUU
B OCHOBAHUU JINCTHEB. S
B oOmiem, Bce coBpeMeH-
Hble IJIAYHOBUIHbIE — HEBHI-
COKNe TpaBKH, pPeIKue, He
urpawiIie 0Co0OeHHO BaXXHOM
poam B ipupozae. Ho korga-to
cpeau HUX BCTpPeYaJNCh Ha-

Loldpollsceae:

‘ CrpoeHve TONyUIHUKA. BuIHBI

HOJ’IYI].IHI/IIC OSépHBIfI CIIOPaHT'MM1 B OCHOBAHHNU JINCTHEB



CTOAIIME IePEeBbs, U OHU OBLIN cCAaMBbIMHU BasKHBIMU Opra-
Hu3Mamu Ha cyiue. [lesio 66110 B KOHIIE IeBOHCKOI'O W Ha-
yajie KaMeHHOYTOJbHOTO IePUOIOB...

Torma ma 3emiye BO3-
HUKJIU J1enu000éHOPOHbL —
OrpoMHBIEe nepeBba 10 50
MEeTPOB BBICOTOU M IO Me-
Tpa B JaumamMeTrpe. YCTPO-
€Hbl OHM OBLIM Y:KaCHO
MIPUMUTUBHO: UX I100eru
Y KOPHUW BETBUJINCH JTUXO-
TOMHUYECKH (UeM BTO ILIO-
X0, MBI PACCKa3bIBAJIW B - . .
«KBanTure» Ne3 za 2023 ; ="
IOA), APEBECUHA MEJJIEHHO JlemuaofeHApOH: pPEKOHCTPYKIHA
IIpoBOAUJIA BOAY, TOHKAs o00IIero Bujga PacTeHUS U €ro BeT-
KOMKUIla JIUCThEB JIETKO eé BHI; OKaMeEHEeBIIIasad Kopa C qemyix’l-
I/ICIIapHJIa. H03TOMy JIenu- KaMH Ha MeCTe OIlaBIINX JIMCTHEB.

(Orcioma moILJIO HasBaHMWE pacTe-
AONEHAPOHBI MOTVIM DACTH ... o mepeBojie C T'PEUYECcKOro
TOJIBKO BO BJIQXKHOM KJIH- (yemryenpero».)
mare.

IIpaBma, Koe B 4éM MM yJaJIOCh IPOABUHYTBHCA IIO
IIyTU BOJIONUU Aajbiine Apyrux. Hampumep, ux cIOpBI
yoKe OBLIM HEOMHAKOBBI: M3 KPYIHBIX MAaKPOCIIOP Pa3BU-
BaJINCh JK€HCKUeE 3aPOCTKU, a U3 MEJKUX — MYsKCKHe. ITO
IePBBIT IIaT Ha AOJTOM IIyTH K 00pasoBaHUIO cemeHU. [[o
KOTOPOTO, BIIPOYEM, 9BOJIIOINA JEeIUAO0AeHIPOHOB HE J0-
IIIJIa — OIATH Heyxaual

Bckope mocsie moABIeHUS JIETUIOIEH-
JIPOHOB, y:K€ B KaMeHHOYTOJbHOM IIepHO-
Jle, OT TAIIOPOTHUKOB ITPOMS3OILIU IIePBbBIE
roJIoceMeHHbIe PaCTeHUA U CTAaJU TEeCHUTh
HENyTEBBIE JIEMMUAOAEHAPOHBI. Te Havasu
MeJbUaTh — TpPHUAcoBad nJegpomeils enaBa
JIOCTUTAJIa 2 METPOB B BBICOTY — U BCE TUTy0-
JKe yXOOuTh B BoAy. VI B mTore mpeBpaTu-
JIUCh... B TOJYIIHUKHU. [la, coOBpeMeHHBbIE
MONYITHUKN — W3MeJbYaBIINEe IIOTOMKU
JIPEeBHUX JENUAOAEHAPOHOB WJIU UX OJu-
JKaMIINX POJCTBEHHUKOB.

CraTp nepeBbAMU OBLIO BechbMa HEIIPO-
cro. PacTeHuamM mpuIinioch mpeososieBaTh

] |
IIneBpoméiia




OTAJAHVICD
BOKPYVYT

CJIO}KHOCTH, KOTOpPBIE cO3/aBaJja... IJIaBHAsd 0COOEHHOCTh
CTPOEHUS X KJIETOK.

Mps1 3HaeM, UTO KJETKU PACTeHUN OKPY:KeHBI IIPoU-
HOH IIeJIJII0JIO3HOI 000JIOUKOH — CJIOBHO 3aKOBAaHbI B IIaH-
nupb. YTOOBI HE OKa3aThCA OTPE3aHHBIMHU APYT OT ApPyra
1 COXPAHUTHh BO3MOKHOCTH OOMEHUBATHCA PaA3IUUYHBIMU
BeIlleCTBaMU, KJIETKNU COeIWHEHBI CBOET0 POjia MOCTUKA-
MU — naa3modécmamu. OTU TOHKUE TPYOOUKU TAHYTCS
OT KJIETKU K e€ cocelKe, IIPOH3asd IeJIII0JIO3HbIe 000JI0U-
Ku obenx. CHapy:Km TPyOOUKM ITOKPBITHI MeMOpaHOU —
Takoi Ke, KaKk MeMOpaHa KJEeTKH; COOCTBEHHO, 3TO €€
IIpojo/i:KeHre. BHYTpM OHM 3amOJIHEHBI ITUTOILIA3MOM,
a B I[eHTpe ILJIa3MOAeCMbI IPOJIETAET eIl€ OJMH MeMOpaH-
HBIA KaHaJy. Wiau, eciu xoTure, Kabesib — IJd Iepeaadun
nHpopmarnuu. [la, Korma KJIeTKU JUCTOBBIX IPUMOPINEB
IIOJAIOT COCEAKAM «KOMAaHIbI», CHUTHAJbHBLIE BeIlecTBa
nmepenaTca MMEHHO Yepes ILJIa3MOJeCMBI.

[LJIA3MOECMBI MeMOpaHa

KJIeTOUHAadA
CTeHKa

OJIeKTPOHHOE MUKPO(DOTO KJle-
TOYHOU CTEHKHU, TEMHBIE TOUKH
Ha MeMOpaHe — IJIa3MOJEeCMBbI

HJIaSMO/IeCMBI — OQUTOIIa3MaTU4YeCKHe TAXKHU, COeAUHAIOIEe COAeP-
JKEMOe CoCeNHUX KjaeToK. OHU MPOXOAAT Yyepes3 KJIETOYHYIO CTEHKY
U TPeACTaBIAIOT coO00¥ y3Kue KaHaJbl, BBICTJIAHHBIE ILJIa3MaTHUe-
CKOi1 MeMOpaHO#
Q D He nyraiiTe memOpany u o6osouky! Msarkas mem-
e ﬁ OpaHa U3 JKUPOIOAOOHBIX BEIIECTB OKPYKAeT BCe KJIEeT-
K OT "KMBOTHBIX 0 OAKTEpuil 1 y BCeX YCTPOEHA MPUH-
MUMTUAJIBHO CXOMHO. A 00010UKa (KJIeTOUHAaA CTeHKA) — 9TO TO,
YTO «HAAETO» ITOBEPX MeMOpaHbl. ¥ PACTEHUN OHA COCTOUT U3
IeJIII0JI03bI, ¥ TPUOOB — M3 XUTHHA. A ¥ }KUBOTHBIX OHA OTCYT-
CTBYeT; HAIIX KJIETKU KECTKOTO MaHIIUPS JUIIEHBI.

IInasmogecMbl 00pa3yroTcA Ha 3aKJIIOYUTEIHFHOM dTare
neneHus KiaeTku. CoOmupasich OTTOPOAUTHCA APYT OT Apyra,
JIOUepHUeE KJIETKU BbICTPAUBAIOT MEKY COO0IT «CTEHKY» U3
MeMOpPaHHBIX MY3bIPHKOB. 3aTe€M IY3LIPHKU CIMBAIOTCA B
eIMHYI0 MeMOpaHny (TouHee, B IBE — OTHOM KJIETKU U IAPY-

wvo
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KieTounbie cTeHKHn

OOUYEePHUX KJIETOK Iurommasma
Mexanusm 06pa303aHnH HaﬂeHI/Ie qucJia II€ePpBUYHBIX ILJIa3-
IJrasMozmecmM MOJeCM IIPpU neJIeHUHN KJIETOK

roit), HO TaM, I7e MeXKIY HUMU TPOXOAUJIN TS:KNA KaHAJIOB
sHAomnazMmatudeckoir cetu (IIIC), ocrarorcss mepeMbrd-
K! — OHU ¥ CTAHOBSATCA ILJIa3MOAEeCMaMIU.

HerpynHo moramarbcs, YTO €CJIM HPU pasfaesieHun
MaTEPUHCKOM KJETKU MEXKIY €€ «IOUKaMWu» B3aJI0MKU-
Jock, pomyctuM, 1000 miaasmomecm, TO IIPHU CJIIEAYIOIEM
JIeJeHnN, eCJ OHO IIPOMAET B MJIOCKOCTH, MEPIIeHINKY-
JISIPHOM IIJIOCKOCTH TIEPBOTO JEJIeHUs, MEeXKIY «BHYUYKa-
Mu» ocraHerca npumepHo mo 500 mrasmomecm. Mex-
oy «unpaBHyukamMu» — 250, u Ttak gajsee. B utore mocie
OUYeHb HEeOOJIBIIOrO YHCJIA AeJeHUHA KJIETKU (PaKTUIEeCKU
ocTaHyTcs 6e3 cBsa3u. UTo ke geaaTh?

Jloruuecku cyiecTByeT nBa Bapuanrta. IlepBuliii — 3a-
JIO}KUTH IIPU IIePBOM JeJIEeHWM TaK MHOTO ILJIa3MOJIeCM,
yTOOBI WX XBATUJIO HAa MHOTO IIOKOJIeHUH KJjeTok. Ho
B UTOTe BCE PABHO «yIepeTbCA» B IIpeneJ AejaeHuii. Bro-
poOii — HAYUYUTLCSA «IPOKOBBIPUBATH» B 000JIOUKAX IbI-
POYKHM U CO3[IaBaTh BTOPUYHBIE IIasMonecmMbl. 1 co cio-
KOMHOM AYIION AEeJUTHCS 10 0ECKOHEUHOCTH.

CamMpble 5BOJIIOIIMOHHO ITPOABUHYTHIE PACTEHUS — I[BET-
KOBBLIE W I'OJIOCEMEHHBLIE — «BBIOpaJIiM» BTOPOM BapPUAHT.
VMeHHO 5TO MO3BOJIMJIO MM CTaTh BBICOKMMU TOJICTHIMU
nepeBbAMU. KaiKIBIA IO CTBOJI COCHBI MJIM Ay0a Hapac-
TaeT B TOJIIUHY C IIOMOIIbIO KAMOus — cjaod Hegudde-
PEHIIMPOBAHHBIX KJIETOK, CIIOCOOHBIX HEOTPAHUUYEHHO Je-
aurbesa. KneTku xamMOus mesisiTcsa MHOTHME TOOBI — HaiKe
THICAYM JIeT! — OTKJIAAbIBAsI BCE HOBBIE CJIOU APEBECUHBI U
KOPBI, HO YHCJIO ILJIa3MOAEeCM MEXXIy KJIeTKaMU He YMeHb-
IIaeTcsA: OHU yMeIOT 00pa30BbIBATH HOBBIE.
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A BOT MamopOTHUKU U XBOIIU AeJaTh BTOPUUYHBIE
IJIa3MOJIeCMbI TaK 1 He «Hayuuiauch». (Hexkoropsie 6oTa-
HUKU CUUTAIOT, UTO «Pa3yUYUJINCh», HO MHE 3TO KarKeTcA
COMHUTEJbHBIM. BripouemMm, 8TOT BOIIpPOC IIOKA He PEIIEH
okonuaTenbHO.) IlosaTOoMy cpeam MATOPOTHUKOB U XBO-
el HeT JlepeBbeB, TOJABKO TpaBwl. IloToMy uTO pano mian
IMO3JHO 3armac IJIa3MOJIECM, 3aJI0KEHHBIN IIPU OTIeJIEHUU
IOYepHEH KJIEeTKHN OT MHUIINAJIbHOM (cM. cTaThio B « KBaH-
Tuke» Ne 3 3a 2023 r.), pacxoayercsa. VI KiaeTku moOera
yoKe He MOTYT JIeJIUThCA U 00pa30BhIBATH HOBBIE KJIETKMU.
B Tom umcie He MoTyT HapaIMBaTh TOJIH.II/IHy noﬁera

Ila, OBIBAIOT JIpPEBO-
BUJHBIE TAIOPOTHUKMN.
OHU pocyu eIé B KaMeH-
HOYTOJIbHOM TIepuojie u
pacTyT BO BJAKHBIX Je-
cax mo cux mop. Ho 00-
patuTe BHUMAaHUE: WUX
CTBOJIBI HE YTOJIIAIOTCS B
TeueHUe KusHu. JlocTur-
HYB B MOJIOJIOCTH, €€ HAa YPOBHE 3eMJIN, OIIPEeJIEHHOMN
TOJIIUHBI, CTBOJI COXPaHAET MHOCTOAHHBLIN AUaMeTp 10
KOHIIA K1u3HU. [Ipu sTOM He pacTy BBEpPX OH HE MOJKET —
HaJ0 'Ke oO0pasoBBIBATH HOBBIE JUCThA. VI B UTOTE paHO
WJIY TIO3JHO TOHKOE OCHOBAHME CTBOJIA HE BBIAEP:KUBAET
Beca BEPXYIIKU, U ITIaIlOPOTHUK 3aBaJINBAETC.

B kraMeHHOYTOJIBHBIN IIEPUOJ CYIIECTBOBAJIU U IPEBO-
BUHBIE POACTBEHHUKU XBOIEH — KaJaMUTHI. VIX CTBOJIBI,
OoTpacTaBllie OT IMOA3EMHBIX KOPHEBUII, TIOPOI JOCTUTAJIN
BBICOTBI 20 METPOB — BhIIIE SIOJIOHYM, BUIITHU ¥ MHOTHUX JIPY-
r'UX HACTOAIMUX AepeBbeB. Ho m oHM He yMenm yTOJIIATh
CTBOJI TIOCJIE TOTO, KAK OH BBIPOC. YTOJIIIIEHNE ITIPOUCXOIUIIO
TOJIBKO B MOMEHT (hOPMUPOBAHUA MOJIOJOTO 1obera: 4yTh
HIKe aleKca elné caabonuddepeHInpoBaHHbIE KJIETKY WMH-
TEHCUBHO JeJINJIUCh U 00Pa30BBIBAIU TOJICTHI CTBOJI.

O6paTtuTe BHUMaHNe: BePTUKAJIbHBIE 00T KaJIaMu-
TOB B caMOM Hu3Y (TIe OHU TOJILKO 00pa3oBaINCh U3 II0Y-
K1) TOHKWE, 3aTeM, eIlé B IMOA3eMHOI YacTu, Pe3KO pac-
IMUPSIOTCA, a Jajiee UX TOJIIMHA OCTAETCA HeM3MeHHOM!.

A BOT JIenug0eHAPOHBI YTOJIIATHCA yMeIn, ¥ HUX
ObLT KaMOU# (maske ABa — IJIsT KOPBI W IJIS JPEBECUHBI).
W 3a cuéT BTOPUUYHOT'O YTOJIIIEHNSA CTBOJIA 1 KOPHEHN OHU

I[peBOBI/I,I[HLIe IIaIIOPOTHUKN



Kamamurer

morsiz 1 Ha 50 MeTpOB BBEpPX BBIPACTHU, U YIAEP:KATh TA-
JKeJIeIONIYI0 C KaKABIM I'OZIOM KPOHY.

IlonymHauKy yHacjaeqoBaIu OT IIPEeIKOB CIIOCOOHOCTD
00pa30BLIBATh BTOPUUHEBIE ILJIa3MOJECMbI. ¥ HHX COXpa-
HAeTcsA make cjabo paboTamoliuii KamOuii — MHOTIA OH
o0pasyeT HOBBIE KJIETKH ITPOBOIANINX TKAHEN.

EcTb BTOpUYHBIE ILJIa3MOJECMBI U Y IJIAYHOB (B y3-
KOM CMBICJIE), XOTs UX IPEIKHu, CyAsd 110 BceMy, HUKOTIa
He OBLIM IepeBbAMU M HA KaMOUIl y HUX HET Jake HaMéE-
ka. OHU TaK U He CyMeJI «IIYCTUTh B JIeJI0» CIIOCOOHOCTD
KJIETOK JIeJINTHCA 10 OECKOHEUHOCTH.

A BOT y cesiATMHEJJI BTOPUYHBIE IIJIa3MOJIECMbBI He 00-
pasyiorca. Buagumo, He OBLIO UX U Y UX TPETKOB. XOTA Koe
B UEM CeJIATMHEJLIbI «BBIILIN BOEPEN» MJIAYHOB. ¥ ILIay-
HOB CIIOPBI OMHAKOBBIE, a Y CEJIATUHEJI, KaK U y JeIUI0-
JIIEHIPOHOB C IIOJYITHUKAMU, pasHble: MaKpO- 1 MUKPO-.

BoT Tak mpUUyAJIMBO COUYETAIOTCA B PAa3HBIX T'PYII-
Imax APEeBHUX PACTeHUl NMPUMUTHUBHBIE W IIPOJBUHYTHIE
mpusHaku. Y juIib Te pacTeHusi, KOTOPbIe CMOTJIA «CO-
OpaTh B ceOe BCce MepeIOBLIE TEXHOJOTUMN», NOOUJINCH
9BOJIIOIIMOHHOTO ycCIIeXa. JTO T'OJIOCEMEHHBbIe M UX IO-
TOMKKM — IIBETKOBBLIE. A Ha KOPOTKOE BpeMSA IOOUTLCS
IIPOIBETaHUA YAAJI0Ch U JienuaoaeHapouam. Kak aTo mo-
MOTIJIO ILJTaHEeTe, Mbl PACCKaKeM B CJEAVIOIIUX HOMepax
JKypHaJIa.

3amaua. MlHOrma ApeBOBUAHLIM IAIIOPOT-
HUKaAM BCE Ke yIaeTcsaA HapacTUTh TOJIUHY
csoero crBosa. Kax? Ilozcramer aTo (oTo
— CIIMJI CTBOJIA CTAPOr0 APEBOBHUIHOIO IIAIIO-
POTHUKA TUKCOHUU aHTapKTUuYecKoii. (\KuBéT
oHa He B AHTapKrume, Ho B IO:xHOM mosyia-
pHM: Ha I0T0-BOCTOKe ABcTpanuu u Ha TacMaHuu, TIe B ropax
BBIIEP:KUBAEeT MOPO3bI 0 —5 °C.)

Xyno:xxauk Mapusa YcemHoBa



OKPYXXHOCTb
LEBSITV TOMEK

IlosHaKOMHUMCS C OHIM M3 KPACUBBIX Q)aRTOB reoMe-
TPUM TPEYTOJBbHUKA — TeopeMoil 00 okpysxcrnocmu d0eés-
mu mo4ex, Ha3bIBaeMOIi elll€ OKpYyicHocmbio Jiliepa.

Teopema. Cepedunsvt cmo-

POH mpeyzonivHUKA, OCHO8Qa-
HUs €20 8vblcom U cepedurbl
ompe3Kos, coeOuHAIWUX
opmouernmp (mMouky nepece-
YeHUs 6bLCOM) C 8ePULUHAMU
mpeyzonvHUKQ, Jlexam Ha 00-
HoU okpydxcHocmu (puc. 1).

Msb1 mpuBeméM OAUH U3
caMbIX TPOCTBIX CIIOCOOOB €€

ImokaszaThb. HamM mmoHamo0ATCs HECKOJILKO

($aKTOB 13 MIKOJBHOTO Kypca IreOMEeTPUM:
1. Cpenusasa JuHUA TPeyroJbHUKA IIa-

pajiiesibHA ero cTopoHe (puc. 2).

2. ]IBe mpAMBIe, COOTBETCTBEHHO IIa- Puc. 2

pajieibHbIe IePHeHIUKYJIAPHBIM IpsA- |
— e ———
MbBIM, IePIEeHINKYJIAPHEI (puc. 3). '
3. Touka C JjeXUT HA OKPYIKHOCTHU

¢ nuametrpom AB Torma m TOJBLKO TOTZA,
korga yroa ACB npsamoii (puc. 4). Puc. 3

4. uaronaju OPAMOYTOJbHUKA SB- ¢
JAOTCA JOWaMeTpaMH ero OIIMCAHHOM
OKpYy:KHOCTH (pHC. D). B A
Teriepb MBI TOTOBHI JOKA3aTh TEOPEMY .

HoxazareabcTBo. PaccmoTpuM ocTpo- Puc. 4
yToJIbHBIN Tpeyroabuuk ABC u ero BbICO-
ThI, Iepecekaromiueca B Touke H (UTOObBI
He 3arpoMoOKIaTh UePTEK, IIOJHOCTHIO
IPOBEIEM TOJBKO BeicOTy BB)). Ilycts K u
L — cepenuunl cropoi ABu AC,aPu@ —
cepenunbl oTpe3koB BH u CH (puc. 6a). Puc. 5

3amerum, uto KL — cpemHss JUHUSA TPEYTOJIbHUKA
BAC, znaunt, KL|BC, a PQ — cpefHasa IUHAS TPEYTrolb-
auka BHC, snauur, PQ | BC. Ilostromy KL || PQ. Anano-
ruuHo, KP u L@ — cpenHue JUHUU TPEYTOIbHUKOB A BH
u ACH, nosromy KP||AH | LQ. Torna cTOpOHBEI YeTHIPEX-
yroabHUKa KLQP COOTBETCTBEHHO MapaJlIeIbHEI IIEPIIeH-

Puc. 1




IUKyaapHbIM npaMbiMm BC u AH, To
ectb KLQP — mpAMOyTOJIbHUK.

PaccMoTpuM OKPYKHOCTB, OIIH- K L
caHHyI0 oKoJio KLQP, ero quarona- B
JU — AuaMeTpPbl STOU OKPY'KHOCTH.
Yron PB L, onuparomuiics Ha qua-
merp PL, npsimoii, moatomy B, TOKe
JIEJKUT HA 9TOU OKPYKHOCTH.

Takum o6pasoM, y:Ke ZJOKasaHoO,
YTO HATH U3 AEBATHU TOUYEK JIEIKAT Ha
OJTHOM OKPYKHOCTH.

Paccmorpum Teneps BMecTO TO-
yek L u P cepenunabl M u T orpes-
xoB BC u AH, a BMecro Touku B, — B M A C
OCHOBaHUE A, BBICOTHI, NPOBEIEH- Puc. 66
HOM 13 BepmuHbl A (puc. 60). AHAJIOTMYHO JOKA3bIBAET-
cda, uro KMQT — npamoyroabHuK. Ho 0H mMmeeT 00IITyI0
nuaroHaab K@ c mpamMoyroabHUKOM KLQP, 1103TOMY UX
OIMCaHHBIE OKPYsKHOCTH COBHAamamT, To ectb M u T jie-
JKaT HA Hameld okpy:kHOcTH. Touka A | JeKUT Ha Hell ke,
Tak Kak qguamerp TM BujgeH us A1 o4 OPAMBIM YIJIOM.

Ocranace mocienHsAs TOUYKa: ocHOBaHUe C, BBICOTHI,
IpoBeE€HHOM n3 BepiuHbl C, KOTOpas JIEKUT Ha TOU Ke
OKDYKHOCTH, Tak Kak / KC @ =90° (K@ — nuamerp).

Cnayuaii OCTPOYTOJILHOTO TpPEyroJbHUKa paso0paH.
IIpamoyrombauku KLQAP u KMQ@T uvacTto Ha3BIBAIOT
npamoyzonvhukamu Jiinepa. IIoHATHO, UTO CyIIEeCTBY-
€T ellé OAWH TaKou npsamoyrojabuuk: LMPT.

Haiigém Temephb pagmyc OKpPY:K- A
HOCTHU AeBATH ToueK. Ilycts R — pa-

INYyC OMMUCAHHON OKPY:KHOCTHU Tpe-

yronbEuKka ABC. 3ameruMm, UYTO

CPEIVHHBIN TPEYyroJLHUK (ero Bep-

IIMHBI — cepenuHbl cTopon ABC)

BIIMCAH B OKPY’KHOCTD JEBATU TOUEeK B c
(puc. 7). Ho ero cTopoH®I B ABa pasa

MEHBIIIe CTOPOH MCXOLHOTO, II03TOMY Puc. 7

oH momo0eH TpeyroabHUKYy ABC c¢ roadpdunmentom 0,5.
3HaAUUT, pagnuyc OKPY:KHOCTHU AeBATU ToueK paBeH 0,5R.

OT™MeTHM, YTO MBI JOKA3aJI TEOPEMY JJIS OCTPOYTOJIb-
HOTO TpeyrojabHUKAa. Hy:KHO JI OTHeIbHO paccMaTpuBaTh
caydadl TymoyroJibHOro TpeyrosbHuHKa? [l orBera Ha

13



Xyno:xxHUK Asekceir Baiinep

STOT BOIIPOC 3aMEeTHUM, UTO
ecan H — OpPTOIEHTP OCTPO-

YTOJILHOTO TPEYyTroJbLHUKA
ABC, T0 A — OPTOLIEHTP TYIIO-
YTOJILHOTO TPEYyTroJbHUKA

BHC (puc. 8). lleficTBUTEIb-
Ho, HA,, BC, u CB, — BBICO-
TeI TpeyroabHuKa BHC. Ilpu
®TOM y TpeyroiabEuka BHC B M A ¢
Ta Ke caMas OKPYsKHOCTbD Jie- Puc. 8
BATH TOYEK, Tak Kak cepenubl K u L cropoH AB u AC
IIPOCTO MEHAIOTCA «POJIAMU» ¢ cepenmHaMu P u @ oTpes-
kKoB BH 1 CH, a «poJin» OCTAJIbHBIX TOUEK He MEHAITCs!
Touku A, B, C u H, n1106asa 13 KOTOPBIX ABJISIETCS OP-
TOIEHTPOM TPEyroJbHUKA, 00Pa30BAHHOTO TPEMS APYTH-
MU, OOBIYHO HA3bIBAIOT OPMOYEHMPULECKOIl 1eme6épPKoil.
Takum oOpasoM, y ueTbIpéx TpeyroabHUKoB ABC, BHC,
AHB un AHC oKpPYy:XHOCTb I€BATH TOUYEK OJHA U Ta Ke.
Paz6epém, HaKOHeIl, CJIy-
yail MIIPAMOYTOJIBHOTO Tpey-
ronbHUKa ABC (LA = 90°).
IIpoBenEM OKPY:KHOCTH Uepes
cepenunabl K, L u M ero cro-
POH U yOeauMcsi, 4TO OHAa CO- B M A C
OTBETCTBYET OKPYKHOCTHU [e-
BATH TOUeK (puc. 9).
HeticrButenbHo, KMLA — npsaMOYTOJIbLHUK, IIO3TOMY
9Ta OKPY:KHOCTH IIpoxoauT uepes Bepmmuy A. To, uro Ha
OKPY’KHOCTH JIEXKAT OCHOBaHUE A, BBICOTHI, [JOKA3bIBAET-
cq Kak u BbInre. Ho Touek Bcero nATh, Ie JKe ocTaJbHbIe?
WUx u He momxkHO OBITh. Bemb A — OpTOIEHTD Tpe-
YTOJBHUKA, B DTOM TOUKE COBIIQJAIOT OCHOBAHUWA ABYX
BBICOT W OHA K€ — «BBIPOKJEHHadA» CepeanHa OTPe3Ka,
COEMHSAIOIIETO ATy BEPIINHY C OPTOIEHTPOM. A cepenu-
HbI K u L ctopor AB u AC coBnazaioT ¢ cepeguHaMu OT-
PE3KOB, coeAUHAIONNX BepInHbI B 1 C ¢ OPTOIEHTPOM.
Harmocaenok BepHEMCA K Caydar0 HEIIPAMOYTOJBHOTO
TpeyroabHUKa. Kak MbI BUJeau, IIECTb U3 AEBATU TOUEK
Ha OKPYKHOCTH Jiijiepa pasddmBaiOTCA HA TPHW Haphl AuAa-
MeTPaJbHO IIPOTHUBOMNOJIOMKHBIX. BeIOepeM JI00yI0 13 3TUX
IIeCTU TOYEK M HaAWAEM PACCTOSIHUSA OO0 OCTABIIMXCS TPEX
ToueK. JlIoKaKuTe, 4TO IBA PACCTOSTHUSA 13 TPEX COBIAAYT.

A

Puc. 9



B nocyaenmee BpeMs cTaJI0 MOSHBIM IIO-
cJie KaXKI0ro unXa U3MepPATh TeMIlepary-
py cBoero Tesaa. Ho uTo menaTsk, ecju mpu
9TOM IIOJ, pPyKou HeT rpamycHuka? Harmr
COBeT — He oTuamBanTech! ATy mpolensy-
Py JIETKO MPOJieaTh ¢ IOMOIIbIO O0BIYHO-
ro KaJbKyJasaropa. IIlpoBepum?

1. BrirounTe KaJabKyJIATOP U MOAHECH-
Te ero Ha IIapy CeKyH/[ Ko JOy.

2, ITpugymatiTe (13 roJIoBBI) Ji000€ Ue-
THIPEX3HAUHOE YKNCJIO0, 3AIUIIINATE eTo.

3. 3aHecUTe 9TO YHCJIO B KAJBKYJIATOPD
U IIPUOUIIATE K HEMY TOYHO TaKoe ke (He
IIOMHOKbTE Ha 2, a UMEHHO IPUITUIIIUTE).

4. IToryuyeHHOE BOCBMU3HAYHOE UKCJIO
pasgenuTte Ha 137.

(HamoMHMM  HAmIUM  YUTATEISAM,
uyro yucygo 137 — aro, ecau BeputTh Bu-
KUIIeIUU, <«BCEJEeHCKas KOHCTAHTa»:

BeIb NOCMOSHHAS MOHKOU Ccmpykmy-
pbvl, KOTOpas OIMCLIBAET BEPOATHOCTh
PyHIaMEHTAaJbHOTO (QPU3UYECKOT0 IIPO-
mecca — IIOTVIOIIEHUSA WJAN UIIYyYeHUS
2JIEKTPOHOM (hoTOHA — U O0O3HaAUaAeTCs
ImepBOi OYKBOII IpeuecKoro ajipaBura o,
npuMepHo paBHa 1/137.)

5. ITonyueHHOE TOCJE AEeJeHUS YHCIIO
pasmenuTe Ha YeThIPEX3HAUHOE YNCJIO U3
IIyHKTa 2.

6. Ecii BbI XOTUTE Y3HATH TeMIIePaTy-
Py CBOEro TeJjia UMEeHHO B rpaaycax Ilesb-
CUA — pasiesiiTe MOJIyYeHHOE UUCJIO II0-
moJiaMm.

Yro Bl monyuunu? (A mouemy?) I'pa-
IYCHUK, HA BCAKHUU ciiy4yaii, He BbIOpa-
chIBaliTe, BAPYr OaTapeiika B KaJbKYJIs-
TOpE CAET.

WKemnaem 310poBbs U ycIiexos!

Xynoxuuk Enena [IBeTaeBa



BBELIPE 30009 C MO /IETIHBIE
ABTODBI: I_I_IOHHOCI_I_"/I

Maxcuwm IIpacosos (1),
Anexkcanap Bepagaukos (2, 3),
Anexceit Bopomaes (4)

1. YTo0OBI TOAHATL CAMOJIET B BO3AYX, HH_\

JIOT TAHET IITypBaJ Ha cebsA, HOC CaMOJETA
: ¢ HauyMHAeT MOAHMMATBLCH, a IIOTOM IITacCU OT-
/i\ PBIBAETCS OT II0JIOCHI. UTO MPOMCXOAUT C ca-
MOJIETOM, KOT[a IIUJIOT TSHET ITypBayi? UTo
3aCTaBJIgET HOC CaMOJIETA ITIOJHUMATHCA?



-~ 2. CamMoOJI€ET JIeTe I TOPU30HTAJIBHO U 3aX0TeJ IIOAHATHCA BBEPX.
AR - 151 TOr0 OH MaHEBPUPYET OlePeHreM Ha XBOCTe, a He Ha OCHOB-
iy ~ HBIX KPBLIbAX, moueMy? UTo HY)KHO cIesIaTh C 9TUM ollepeHueM? i

-
: -.,.’:Q}\

o 3. OnepeHne Ha KOHIIAX OCHOB-
~~ HBIX KPBLIBbEB BCE JKe HCIOJIb3Y- Vit
eTcs IJid moBopoToB. Kakux?

<

m

o

oz}
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& : ~, §
\ 4. IIlpu moBopoTe CaMOJET CUJIBLHO 3aBajJMBaeTcsa Ha E\
0ok. Ilouemy mnaccaskuphl IIpU 3TOM He CBaJIMBAIOTCH 2

B HUJKHIOIO IIOJIOBUHY CajIOHa, Aa’ke ecJd OHU He IpU- 3

CTETHYTHI? A 3aueM CaAaMOJIET TaK HAKJIOHAETCA?

E
P~



BEAUKHE ®PUIl TABEP
YMbI

Heso3Mo:XHO cKasaTb, KTO ObLI BeJIMYAKIINM XU-
mukoM XX Beka. PasHble Jionu IaioT pasHbIe OTBETHI
Ha 9TOoT Bompoc. Jlainyc IlosuHT, KOTOPBIA OTMETMJI-
cA KPYIIHBIMU OTKPBITUAMEN B CaAMbIX Pa3HBIX 00JIaCTIX
xumun'? @pepepur Cenrep, 0e3 KOTOPOTO HEBO3MOK-
HO IIPEeJCTAaBUThL cebe COBpeMeHHYI0 Omoxmmmio?? Ma-
pusa Kiopu, cToABIIas ¥ MCTOKOB pPaguoxXuMuu? YOTCOH
u Kpuk, oTkpeiBIIne ABoiiHYyI0 criupayib JJTHK?

A BoT Ha BoIpoc 0 XUMHKe, paboTa KOTOPOTro CUJIbHee
BCEro IIOBJMAJA Ha KU3HB Jiogell B XX BeKe, OTBETUTD
gerde. MHoOrue cka:kyT, uto 310 @pui 'abep, HeMeKuit
XUMUK, IPO KOTOPOTO roBopuinu: «OH HAKOPMUJ MUJIIH-
ap/bl JIIOAEN U yOUJI TeCATKU ThICAY » .

PAHHUE I'o/1bl

®pun Axo6 I'abep poamica B ropoxe bpeciaay, Ko-
@pun 'abep & 1891 roxy TOPBIH TOTHA BXOAMJ B COCTaB IepMaHMM — ceifyac 5TO
9‘12-(1}“15‘&?_}213%)3?193 4 IMOJILCKUM ropon Bpomias. OH ObLI BBIXOAIEM M3 COCTO-

ATEJbHON eBPerCKOl ceMbHu, KOTOopas, OJHAKO, ObLIa
BKJIIOUEHA B JKU3HBb OKPY KAIOIIEero HeMeIIKOro ooIie-
cTBa, M caM ['abep BCIO JKM3HBb CUHUTAJ ce0sS B IIEPBYIO

Mapunra MosuanoBa

L«KBaHTHK», 2020, No 1.
2 «KBaHTHK», 2019, Ne 9.
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Kaiyer=Wilhelm=Injtitut fiir Chemie Kaifer=Wilhelm=3njtitut fiir phyiikalijhe Chemie
und Glektrodyemie

WNucruryt, roe I'aGep paboras muoro jet. 1912 r.
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YEJOBEK IEPE]I
CYIOM UCTOPHUU

ouepenb HeMIleM. BIJIOTH O IIpHXoJa HAIMCTOB K BJIa-
ctu B 1933 rony, Korma BHe3aTHO OKa3aJI0Ch, YTO BaXKHO
MMEeHHO IPOMNCXOKIeHNEe, a He TO, KeM YeJOBEK ce0s Cun-
Taer...

Oren xores, 4T00bI PpPUI] YyUYACTBOBAJI B CeMeHHOM
OousHece, HO caMm ['abep xorenm yumThca xumuu. W mei-
CTBUTEJNILHO YYWUJICSI B PA3JIUUYHBIX HEMEIKUX YHUBep-
cuTeTax y B3HAMEHUTBIX XWMHUKOB, BKJouasd PobOepra
Bynsena (B uecTh KOTOPOT'O, B YACTHOCTU, Ha3BaHa OyH-
3eHOBCKas TOpejika — MOKeT ObITh, KTO-HUOYIbh W3 Bac
BUJe eé B Jjaboparopum). IloTom, 3aiiuTUB IUILIOM
¥ Ipuo0peTa XuMHUUYecKue 3HAHUS, OH BCE JKe IMOIBITAJICSA
IIOy4YacTBOBATh B pabdOTe OTIOBCKOM KOMMIAHUU IIO0 IIPO-
u3BOACTBY Kpacureseii. Ho 13 9Toro Huuero He BBIIILIO,
OTell M ChIH OKOHUYATeJbHO mepepyrajamnch, u I'abep moJ-
HOCTBIO IIePEeKJIIUYNJICA Ha HAYYHYIO Kapbepy.

B 1y mopy I'epmaHus Obljia MUPOBBIM ITEHTPOM XWU-
MHUUYECKOM HayKH, Tak uTo ['abep, MHOT0OOEIarOIIuit
MOJIOZNOII YUEHBIM, C caMOro Hadajia paboTaj Hal BaK-
HBIMU Y UHTE€PECHBIMU TeMaMU. XUMUS YIJIeBOJOPOIOB,
DJIEKTPOXUMUA, XUMUA Kpacurejieli 1 TKaHei. CraTrbu,
KHUTH, JeKnuu. Hexoropsie padborsl I'abepa Kouma XIX
u caMoro Hauajga XX BeKa M ceiuac CUMTAIOTCA KJIACCH-
YEeCKUMU.

Ho camoe riiaBHOE OBLIO BIIEPEIN.

YKPOIIIEHHUE A30TA

A30T — 0IlH 13 OCHOBHBIX XMMHUECKUX DJIEMEHTOB B
sKuBOU mpupoae. Ho m oguH m3 IIaBHBIX B XUMHUYECKOM
IIPOMBIIIJIEHHOCTH — M MOYKHO BBIJEJINUTH JBE KJIOUeBbIe
eé oTpaciu, rae Hy:KHO OUeHb MacIITa0HOe IIPOU3BOICTBO
u rae 0e3 azoTa HUKaK. OqHa M3 HUX BREIXOAUT HA MEePBLIA
ILJIaH B MUPHOE BpeMsi. OTO IPOMU3BOJCTBO MIUHEPAJIbHBIX
ymoopenuii. Jlpyrasgs — B BOEHHOE BpeMs. JTO IPOU3BO/I-
CTBO B3PBIBUATHIX BEIIECTB.

Kazanocs ObI, HET HUKAKUX IIPO0JIEM C JOCTYIIHOCTBIO
a30Ta IJIs IPOMBINIJIeHHOCTH. Bo3IyxX BOKPYT HAC COCTO-
uT u3 Hero nmouTtu Ha 80 nporneHToB. BeigeauTs 13 BO3AY-
Xa YKMCTBIN a30T To:Ke He mpodaema. Ho...

BEAHNKHUE
YMbI

@pur 'adep B 1918 roxy

Yceranoska I'abepa 1t cuHTe3a
aMMHBaKa
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BEAHNKHUE
YMbI

Asordurcupyroiiue DakTepun
TMOCEeJIAIOTCS B KIyOeHbKax Ha
KOPHAX 0000BBIX PaCTEHUMN

PexaMa YMIniCKON CEIUTPI
(ITopryranmst)

A3omHble baxmepuu yuam HAC, WMo npupoda, co C8o0UMU
CNLONCHBIMU (POPMAMU XUMUU HCUBbLX OPZAHU3MOE, 6CE ewé
noHumaem U ucnonvdyem memoolvl, KOMOPbLLM MblL NOKA He
HAYUULUCL NOOPAHCAMb.

®. TABEP

ITesio B TOM, 4TO Ta3000pa3HBIA a30T BOKPYT HAC CO-
CTOUT U3 ABYXAaTOMHBIX MOJIeKyJ, N,. YTOOBI IOTYyYUTH
13 HEro HYHHbIe XMMHUWYECKHEe COCAUMHEHUA (3TO Ha3bI-
BaeTcA ukrcayueii azoma), HY;KHO CIIepBa pPasopBaTh
CBA3b MEXKJIYy IBYMs aTOMaMM a30oTa B MOJIEKyJe. A 3To
HEIIPOCTO: CBsA3h OUeHb KPemnKada. B ;KuBoi Ipupoae Hal
9TUM paboTalOT MHOTOUYMCJIEHHbIE MajeHbKUe TPYyIad-
' — a30TPUKcUpyoiue 6akrepun. B He:KUBOUW IpUpoIe
HeOOoJIbIIIasA YacThb a30Ta (PUKCUpPyeTcs Ojgaromaps MOJI-
HUSAM. A BOT JIOAAM IIPEACTOSJI0 CAMOCTOSATEIbHO IIPHU-
IyMaTh KaKOM-TO cI0C00, KOTOPBINA rOAUJICA ObI JJIS IIPO-
MBIIIIJIEHHOCTH.

IMonaroe BpeMsi Takoro cmocoba He ObL10. He6Goub-
e KOJWUYecTBa asoTa JIIOAUW HAYy4YUJINCh CBS3LIBATH
(ckaxeM, MOJHHIO MOKHO CMOJeJMPOBATL U B Jiabopa-
TOPUU — MOIIHBIN 3JIEKTPUUYECKUI paspdAn!l), HO BCE 9TO
He TOAMJIOCH AJA OOJBIIOro ImpousBoAcTBa. IlosaTomy ue-
JIOBEUECTBO WCIIOJIL30BAJIO YyiKe TOTOBBIE MECTOPOKIe-
HUSA coeguHeHuil aszora. W mpeixge Bcero sTo ObLIU 3a-
Jgexu ceauTpsl B Yunu, B mycTthiHe ATakama. Kopabiuu
Mol pa3HbIMU (praraMum pasBO3UJIU CEJIUTPY U3 Yuiu 1o
BceMy Mupy. U cnenmasuctsl yixe

Armocdepnsrii asor (N,)

B KoHIle XIX Beka HAaUMHAJU BOJI-

HOBaTBLCS: YTO OyIeT, KOrma MecTo-
poxxaeHusa ucromarca? I'me Opartb
ommm  \fyHepaJbHbIe yaoOpeHuA? A eciu
HUTZE, TO KaK IPOKOPMUTH PACTY-

1Ijee HaceJeHue 3eMJIn?
6§£¥£;I§H ITosToMy 3amaua TPOMBIIIIEH-
HOU (puKcanuu asora ObLiIa, Ha-
BEepHOEe, CaMOM BaKHOM JJIs XVMU-

a30ThUKCUPYIOIINe
Gaxrepuu Hurparsr (NO,) KoB Ha pybOesxke XIX m XX BeKoB.
B KJTyBeHBKAX 3 o
HA KODHAX Saxrepnn W umenno eii 3ausaaca I'abep ¢ co-
6000BBIX PACTEHUI 5
¥ rpuGEH! ADpYTHe TPYAHUKAMU B IIEPBOM JeCATHUJe-
Baxrepun T XX Beka.
Ammonnit (NH;) Hurpursr (NO,) Bor (l)OpMaJIBHOG YpaBHEHUE
a30TOUKCUPYIOIITE Ipyrue 0aKTepun XUMUYEeCKOu peaxKnuu, KOTOPYIO

6aKTepHH B IIOUB€

KpyrosoporT asora,

ugyuaJi 'abep:

Wikimedia Commons, ¢ U3MEeHEeHUAMI Nz + 3H2 - 2NH3
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YEJOBEK IEPE]I
CYIOM UCTOPHUU

Ecsz BeIpasuTh TO JKe caMoe cJIoBaMU — OepeéM OIHY
YyacTb asoTa (BBIJEJIEHHOTO M3 BO3AyXa), TPU YACTU BO-
nopoja (K 9TOMy BpeMeHU yiKe ObLIU M3BECTHHI a(dek-
THUBHBIE CIOCOOBI IOJIYUYEHUA BOAOPOAA, IIPEKIE BCETO
13 BOJbI), Ha BBIXO/Ie UMEeM JIBEe YaCTH aMMUAaKa.

Camo 1o cebe 9T0 XMMHUYEeCKOe YPaBHEHUE OUeHb IIPO-
croe. Ho Hy:XHO OBL7T0 mOZ00paTh YCIOBUA, IPU KOTOPHIX
mpoiiecc OyZeT UATA B HY:KHOM HAIIPABJIEHUU U C HYMXK-
HOM CKopocThio. PaspaboraTh cxeMy IPOMBINIIEHHOMN
YCTaHOBKM, HAWTHU ONTUMAJbHBIE TEeMIepaTypy, daBJie-
HIe, CKOPOCTh IIOTOKA ra30oB, a IJTaBHOE — KAMaau3dmop.

KarasmnzaTopomM Ha3hIBAIOT BEIIECTBO, KOTOPOE CaMO
He pacxoAyeTcs BO BPEMs XMMHUUYECKOTO IIpoIllecca, HO
CYIIECTBEHHO ero yckopser. Kak MOKHO ZOCTHUYBL YCKO-
PeHusd i peaknuu, npuBeaeéHHo Boie? Hy:XHO B3ATH
KaKOM-TO TBEPABINI KaTaams3aTop, KOTOPLINM OyaeT Ha CBO-
el TOBEPXHOCTHU cOOMPATh (KaK TOBOPAT XUMUKHU, aJICOP-
OupoBaThb) MoJieKyJbl azota N, u Bogopona H, u «pacra-
CKMBATh» WX HAa OTAeJbHbIE aTOMbl. A 13 OTAEJIbHBIX
aromoB N u H yke MOKeT JIETKO «CcOOpaThbCsa» MOJIEKYJIa
ammuarxa NH,.

CuepBa I'abep cymes mpuayMaTh TaKOU KaTaJnu3aTOP
Ha OCHOBe MeTaJiia ocMusd. IIpaBga, ocMuil oueHb PeOK
U JIOpPOT, HO Belb, C APYrOil CTOPOHBI, KaTaJu3aTOp He
pacxonyeTcs BO BpeMsdA pPeaKI[uu, TaK UTO Ha IIepBOe Bpe-
M 3TOT BapuaHT roguicsa. ITorom crano scHO, YTO MOK-
HO WCIIOJIB30BaTh W APYTHe MaTepuaJbl, U IIOCTEIIeHHO
JPYTUM HUCCJIeIOBATENAM YAAJI0Ch HAUTHU OoJiee IellEBbIe
¥ IOCTYITHbIEe BapuaHThI. TaK, B TOCTaTOYHO CKOPOM Bpe-
meHu AnBua Mutrai paspadoTaj KaTaan3aTop Ha OCHO-
Be JKeJie3a, KOTOPBIHM UCIIOJIb3yeTCA U IIOHBIHE.

B 1909 roay 6v1L1 [OCTUTHYT NEPBBIA ABHBIN yCIIEX:
l'aGep cmor mpozeMOHCTPUPOBATH JIAOOPATOPHYIO yCTa-
HOBKY, KoTopas mpousBoamja 250 MUJIIUIUTPOB CHKU-
JKeHHOI'0 aMMMaKa 3a JBa yaca. KoHeuHO, coBceM MaJo,
HO OoJblllasg MOpora HAauMHAeTCA C OJHOTO Imara. JTa
YCTAaHOBKA AE€MOHCTPUPOBAJIa BO3SMOYKHOCTb CHUHTE3UPO-
BaTh aMMHAK MMEHHO TaK — a 3HAYUT, OTKPbIBaJIa mep-
CHOEeKTUBBI [JIsI CO3NAHUS TPOMBIIIJIEHHOTO ITPOU3BOJ-

BEAHNKHUE
YMbI

AnBua Mwurram (1869 —1953),
OTKPBIBIINY KaTaJIu3aTOpP CUHTe-
3a aMMIaKa Ha OCHOBe JKeJe3a

CH
ad

(CO)

Ancopbrusa

Ha nmoBepxHocTI
KaTajmsaTopa
MOJIEKYJIBI Pa3/eIAI0TCA
Ha aTOMBI

ATomBI a3oTa %
7 BOZOPOZA %
CBA3BIBAIOTCS
APYyT C Apyrom,

o0pasys MmoJe-
KYJIBI aMMHaKa

VYiupoménHasa cxeMa IpPoOuCcXo-
IAIIETO Ha KaTaJau3aTope
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BEAHUKHE OPUIl TABEP
YMbI

ctBa. U atu nepcnekTuss! yBuaea Kapa Borii, corpyanHuk
XUMHIYecKoro KoHiepua BASF.

IIpeobpasoBaHme J1abOpPaTOPHOTO IIpoIecca B MPO-
MBIIILJIEHHBIN, KOTOpPOe ocyIiecTBUJI Boilil, ObIIO OTAe b-
HOU HeJIETKoI 3amaueii. Hy:HO OBIJIO cOo3JaTh yCTaHOB-
KU, CIIOCOOHBI€ PaboTaTh IPU BHICOKOM HaBJeHUU (COTHU
aTmMoc@ep!) u BLICOKOU TeMIlepaType, Hy;KHO OBLIO yCO-
BepPIIIeHCTBOBATh KaTajusaTop. Tem He meHee Borr cka-
das: «Jlymaio, uro aro cpaboraer. Puckuém». U yixe
B 1913 rogy B HemerikoMm ropozae Ommay OBLI 3amylieH
3aBOJi, MPOU3BOAAIINYN aMMuaK. COOTBETCTBYIOIIUNA TeEX-
HOJIOTUYECKUII TPOIleCC M TMOHBIHE HOCUT MMeEHa cpasy
IBYyX uesoBek: ['abepa, KOTOPBINA IIPUAYMAJ TOAXOAAIIYIO
TEeXHOJIOTHIO, 1 Bollla, KOTOphIil CMOT peajn30BaTh €€ Ha
IIPOMBINILJIEHHO OCHOBE.

IIpaBma, cam mo cebe aMMUAaK UCIOJIb3yeTCA OTPaHU’-
yeHHO. Ho 13 Hero y:xe MOXKHO IIOJIyUYaTh APYyTHe COemu-
HeHHuA asora. Kak pas mpuMepHO B TO Ke caMoe Bpemd,
He3a0JIro 10 n3o0pereHus mpoiiecca I'abepa—DBoira, Be-
JUKUHA HeMelKu#l xuMuk Buabreabm OcTBajsbla ycoBep-
IIEHCTBOBAJI CIIOCO0, KOTOPBIN IIO3BOJIAET IIOJydYaTh U3
aMMMaKa a30THYI0 KHCJIOTY. A a30THasg KHCJIOTA — 3TO
ysKe OCHOBa XMMHUYECKOU IIPOMBINLIeHHOCTH. KaK B ua-
CcTU yaOOpeHuil, Tak U — MBI y:Ke 00 9TOM YIOMHUHAJIU —
B YACTHU IIPOM3BO/ICTBA B3PHIBUATHIX BEIIIECTB.

3aBHCUMOCTh OT UHJIMHCKOM CEJUTPhI CTaJja CHU-
JKaTbCA U B MepBOi mosioBuHe XX BeKa MOCTENEeHHO CO-
nwta Ha HeT. U celiuac Te MecTa B mycTbIiHe ATakama, e
KOTZIa-TO BOKPYT MECT HOObIUM
CeJIUTPLI BBIPACTANU IieJble
MMOCEJIKM, B OCHOBHOM 3a0po-
mreHbl. TOJIBKO OCTATKY CTAPBIX
IIOCTPOEK HAIIOMHHAIOT O TOM,
YTO KOTHA-TO B 3TOM MECTHOCTU
KHuIlejia JKU3Hb U UMEHHO OTCIO-
Jla MoJIy4yaJ MUHepaJbHbIe YI0-
OpeHUs BeCh MUD.

Buasreasm OcTBasibg
(1853—-1932)

3abpoIleHHoe 3TaHNe 3a0poIeHHbIN IOPos,
B ATarame OxonuaHnue 8 crnedyru,em Homepe
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W NAPUMANILHOE JABJIEHME

:xorn anpToH OBLI  HEOOBIUATHO  Pas3HOCTO-
pOHHUM YyuyéHbIM. Ha npoTaKeHMU CcBoel KUSHU
(1766 — 1844 rr.) on 3aHUMAaJICA HAYKO# 0 moroje (MeTeo-
poJiorueii), IUMHTBUCTUKON (AHIVIMHMCKON IpaMMAaTHUKOMN),
McCIeq0oBaJl IIPUPOAY I[BETOBOTO 3PEHUsI, HO IJIaBHBIE
ero paboThI IIOCBAIIEHBI AaTOMAPHOMY 1 MOJIEKYJIAPHOMY
YCTPOMCTBY OKPYJ/KAIOIMX HAC TBEPABIX, KUAKUX U Ta-
3000pas3HBIX TeJs. Mcciemys pasjnuHbBIE PeaKIuU, OH
IIOKas3aJjl, UTO OKPYysKalol[nue Hac XUMHUUYECKUEe BeIlecTBa
COCTOAT M3 MOJIEKYJI, IIOCTPOEHHBIX M3 3JeMEHTapPHBIX
KHPINYNKOB-aTOMOB.

Taxk, razooOpasHoe BeIecTBO COCTOUT 113 OYeHb 00JIb-
IIIOT0 YMCJIa MOJIEKYJI, KOTOPble HAXOAATCS B HEIIPEePhIB-
HOM TeILJIOBOM [ABMKEHHUHN. YIapAACh O CTEHKHU COCYyna,
OHMU CO3IAIOT JaBJIeHIe, KOTOPOe MOXKXHO N3MEPUTh.

Bo Bpemena [lambToHa 6ojiee MOHATHBIM Kas3ajoCh
Ipyroe o0ObsiICHeHUE JAaBJIEHUS ra3a Ha cTeHKu. [Tonarasm,
YTO YACTHUI[BI Ta3a OTTAJIKHBAIOTCSA APYT OT Apyra. Biaro-
Iaps 9TOMY T'as 3aIloJHSEeT BeCh 00BEM coCcyZla 1 JaBUT Ha
creaku. OQUH 13 IePBLIX SKCIEPUMEHTOB, IPHOTKPLIBAIO-
IMUX MEXaHW3M JaBJIeHUs rasa, IpUuHaIJIeKuT [[aJdbToHy.

HanbToH 3amajicA CJeLYIOINMM BOIIPOCOM: KakK Oyaer
JaBUTh Ha CTEHKU COCY/Ja I'a3, COCTOSIIUNA 13 PA3HBIX MO-
Jekysn? Mo:KHO chesiaTh TaKOW SKCIEPUMEHT. Bo3bMéM
IBe ONWHAKOBLIE OAHKMW: ONHY C Tra3d000pasHBIM a30TOM
nox gasjaeHweM P, a npyryio, Hampumep, ¢ rasoo0pas-
HBIM KHMCJIOPOAIOM Tox AasyeHueM P,. Hro Oyzer ¢ masie-
HHUeM B 0aHKe, comep:Kaleii cMech ra3oB, €CJIU MbI BeCh
KHCJIOPOJ M3 BTOPOM OaHKW IlepegaBUM B OaHKY C aso0-
ToM? DKcnepuMeHTHI [laJbToOHA MOKa3aJin, YTO AaBJIEHUE
Oyner paBHATbCA cymMe nasienuii P, + P,, HecMoTps Ha
TO, UTO ra3bl mepemernannch! O0ObACHUTL TAKOH Pe3yJib-
TaT OTTAJIKMBAHMEM UYACTUI[ ra3a He TaK IMPOCTO: HAM ObI
MIPUIILIOCH IIPEAIIOJIOKNATh, UTO B3aNMOEHCTBYIOT MEXKIY
co0oil TOJILKO OAWMHAKOBBIE YACTUIIBI rada. l'opasmo mpo-
e o0BbSICHUTH Pes3yJabTaT sKcHepuMeHTa [[ajbToHaA TeM,
YTO MOJIEKYJIbI B Tra3daxX HAXONATCS HAJIEKO APYT OT apyra
Y B3aMMOJEMCTBIE MEKIY MOJIEKYJaMU He MeIIaeT WM

! Cm. crarbio M. MosuanoBoii «JI:xoH I[aJbTOH: CHEJIAHO M3 aTOMOB»
B «KBanTuke» Ne 7 3a 2021 rop.
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yIapATbCA O CTEHKY W CO3[aBaTh JaBjeHUe Ha Heé€. [[aB-
JIeH1Ie, KOTOPOE CO3Ial0T MOJIEKYJILI BEI[eCTBa OJHOTO CO-
pTa, Ha3LIBAIOT NAPUUALbHLIM 0a8aeHueM. 3aKoH Jlaab-
TOHA, OTKPBITHIII 9KCIIEPUMEHTAJIBLHO, YTBEPKIAEeT, YTO
IaBJeHWe CMeCH HEeCKOJIbKIX I'a30B PABHO CyMMe MapIiu-
AJBHBIX JAaBJEHUI BCEX ra30B, HAXOLAIIUXCSA B 00BLEME.
ITapnuanpHBbIEe OAaBIEHUS OKAa3aJNCh OYEHb BaKHBIMU
BeqmumHaMu. Tak, ecaym MbI PEelIJid U3TOTOBUTH T'a3u-
POBKY, TO HAM HY:KHO IIOAHATL HMapIUaibHOE JaBJeHUe
YIJIEKHCJIOTO Tas3a, a He o0Ilee JaBJeHNe BO3AyXa U yIje-
KICJIOTO Ta3da B 00b€éMe Hal Bomoii. KosmuecTBO pacTBoO-
PEHHOTO B KHAKOCTHU rasa HPOMNOPIIMOHAJIBLHO MHapIiu-
aJIbHOMY JABJIEHUIO HAJ MOBEPXHOCTBHIO KHUIKOCTU. ITO
elré oguH 3aMeuaTeabHbIN 3aKOoH llasmbToHa. CMBICT €ro
MMOHATEH: YeM dYallle MOJIEKYJIbI YIJIEKHCJIOTO rasa yja-
PAIOTCS O IMOBEPXHOCTH BOIbI, TEM BEPOSITHEE MOJIEKY-
JIBI BOUYT BHYTPD KUAKOCTU 1 HAYHYT CBOE OJIy:KAaHTe
B Hell (muddy3moHHOE ABUKEHUEe B pacTBope). U onaTh
JKe Ipyrue rasbl, HaXOAAIuecad Hal JKUIKOCThIO UJIA pac-
TBOPEHHBIE BHYTPU HEE, TaKue KaK KUCJIOPOJ WJIMN a3oT,
He MeIlIaloT YIVIEKUCJIOMY rady pacTBOPUTHCA B Boje!

A uTo OymeT c MoJIeKyJaMHU rasa, yAapAOIIIMUCST
B CTEHKY M3 TBEpmoro Teaa? IIpakTmuecKu Bce MOJIEKY-
JIBI OyOyT OTpPaskaThbCsA OT CTEHKW, HO OUeHb MaJIeHbKasd
YacTh MOJIEKYJ ra3a BOUAET B CTEHKY U Oyzer OJy:KIaTh
BHYTPHM TBEPAOU cTeHKM (auddyHIAMpPOBATH), IIOKaA HE
BBIMJIET 13 TBEPAOU CTEHKU JubO C OZHOM, OO ¢ Apy-
roii croponsnl. IloaToMy Bce CTEHKM BCE-TAKU IIPOILY-
CKaIOT ra3, XOTdA JeJIalI0T 9TO OUeHb M OUeHb MEJJEeHHO.
CropocTs Oany:kpanmd uian 1uddysuu 3aBUCUT OT COPTa
MOJIeKyJibl. UTo OyzeT mpoucxoauTh B aToM cayuae? IIpo-
XOKIeHWe MOJIEKYJI uepe3 TBEPAYIO CTEHKY OyIeTr olpe-
IeJIAThCS IMapIuaJbHBIMU JAaBJICHUIMU C 00€MX CTOPOH
creaku? Vin B 9TOM ciIyuae HAKOHEI[-TO OyAeT BaXKHO 00-
1Iee ITaBJIeHre BCeX ra3oB?

OnbeITBEI ¢ TIPOXOKIEHWEM Ia30B Uepes TBEPAOE TeJIo
ObLTu TIpoBeneHbl mouTu depes3 100 jeT mocje OIIBITOB
HanbToHA M3BECTHBIM YUEHBIM, HOOEJIEBCKIM JIaypeaToM
Yunbamom Pamsaem. OKasajaoch, YTO U B CJIydae CTEHOK
W3 TBEPAOTO MaTepuaja IIOTOK TU(PGYHANPYIOMINX MOJIe-
KyJI OMHOTO COpPTa OompefedeTcs IMapiuaJbHBIMU JaBJie-
HUSAMU 9TOTO rasda ¢ 00emnx CTOPoH cTeHKu. CxeMy OIIbITa



Pamzasa moxkHO HaliTu Ha caiite Bu-
Kunenum B craTbe «llapmmanbHOE
JaBJIeHUEe», a Mbl IIOIPOOyeM OIIu-
caTh KAayeCTBEHHBIA ONBIT, IEMOH-
CTPUPYIOUINI BaKHOCTb UMEHHO I1ap-
UAJTbHOTO JaBJIeHUA.

Ham morpebyerca crekasaHHAsA
0aHKa C KDAHUKOM M KPBINIKOI, pe3u-
HOBAas IepyaTKa 1 MapukK ¢ rasoodpas-
HbIM reaueM. IlepBoe, UTO HYXKHO cJe-
JlaTh, BTO 3aIlOJHUTL OaHKY TeJIieM,
IIpeIBapUTEILHO HATSAHYB Ha TOPJIBIIII-
Ko mepuaTky. IIpexxae uem yepes3 Kpa-
HUK B3alloJHUTh OAHKy rejimeM, HaM
IIPUILJIOCH OTKAYaTh U3 He€ 4YacTh BO3-
JyXa — IpocTo pToM. UTOOBI IpM OT-
KauyKe BO3[IyXa IlepuaTKa He JIOIHYJa,
HaM moTpeboBaJiach 3aBUHUYMBAIOIIAA-
cd KpBIIIKa (qoragaiiTech, AJaA 4ero!).
U BoT uTO Yy Hac mosryunyiock (¢oro 1).
B 6anKe HaxoAWTCA IPEUMYIIECTBEH-
HO ra3oo0pasHBIA Teunil, a CHAPYKU
Bo3ayx. CymMmapHOe AaBjieHHE CMecHu
reJus W Bo3Ayxa B OaHKe UyTh 0OJIb-
e aTmocdepuoro. Temeps 3amacémcesa
TepneHueM u oyaem ;xaate! Poro 2, 3,
4 MBI feJlaJiu OOUH pas B IeHb, a POTo
5 cmenanu Ha 8-1 IeHb.

Y1066l O0O0BACHHUTL HBOJIOIHIO
TepuyaTKu, HY'KHO 3HATh, UTO TN
OUYeHb PEeIKUM ras m B aTMocdepe ero
IIOYTH HET, TO €CTh NapIUaJbHOE AaB-
JIeHWe TeJind CHapy:K! OaHKH Bcerga
paBHOo HyJa0. Hanmeroch, BOODPYKHUB-
IUCh 3HAHWEM O MapluaJbHOM JaB-
JICHUU, BBI JIETKO OOBACHUJIM HAIle
HaOmonenue. Kaxoit ras ObicTpee
MIPOXOAUT UYepe3 pe3uHy Iepyar-
Ku — resuii uau Bo3nyx? Eciu 6auHKy
C IIepuaTKol, 3alOJHEHHYIO TeJleM,
IIOCTaBUTH Ha BECHI, TO KaK OyayT Me-
HATHCS UX ITOKA3aHUA CO BpeMeHeM?

DoTo 2

DoTo 5

A

Doto a
Xy,zrom

=25

FPAPUK MPOBELEHNS
OKCMEPUMEHTA

X

X

o
@) 9 |10,

BTOpa
HUK AJIeKceil




XXXIV MATEMATUHECKUA
NMPA3OHVIK

SEPLANAN T AN IRz N3BEPAHHBIEISAQAN
B ouepennom Marema- 1 (6). Ha nocke HanucaHBbI B CyMMBI:

TUYECKOM IPAa3AHUKE MJIA 1+22+333+4444+55555+666666+ 7777777+

6 u 7 xmacco 19 despana +88888888+999999999,

2023 rona IPUHATM yIACTHE g 1 98+ 987 + 9876+ 98765+ 987654 + 9876543 +

6omee 20 000 ITKOJIBHUKOB. +98765432 +987654321.

IIpuBomuMm n3bpamHbie 3a1a-
OmnpenenuTe, KaKasa U3 HUX O0JIbIIe (UM OHU PABHBI).
yu (B CKOOKax MmocJie HoMepa

3amaun ykasaH kJuacc). Ilof- I'. I'anvnepun
pobGHOCTH — Ha caiiTe 2 (7). Aua wHaspIBaeT JaTy KpacHUBOM, ecCJu BcCe

mcceme.ru/matprazdnik/ o 6 mudp eé sammcu pasaumuHbl. Hanpumep, 19.04.23 —
KpacuBad gaTta, a 19.02.23 u 01.06.23 — HeT. A CKOJBKO
Bcero KpacuBbIx gatT B 2023 rogy?

M. Esdokumos

3 (6). Kot 3a mOJIMUHYTHI C’heJI IIOJIOBUHKY CaMOil Ma-
JIEHbKOII PBIOKM, a BCETO OH CheJ 9 PHIOOK M MOTPATHI
Ha 9TO IeJ0e YNUCJIO0 MUHYT (KOT eCT PhIOy C IIOCTOAHHOM

B «KJIETOUKAaX» CKO- S
\ @] VRIS ®
poctbio). Ha pucyn- & ap> S e '%/1
\d
Ke 1300pasKeHbl BCe i '
Ik

«  Bwp -
PBIOKK,  KOTOpBIE 4{/ o P S LF

oplim y kKora. Ka-

KVIO PBIOKY KOT He CTaJ eCTh?
yiop y craiec T. KasuubvlHa

4 (7). Bana caoxua kKyo 3 X 3 X3 n3 KpacHBIX U CUHUX
OpyckoB pasmepom 1 X1 X 3. 3areM oH Hadas
- pucoBaTh TO, UTO y HEro mOJIyuymjaoch. Korma

8 u3 27 KJIeTOK Ha BUAWUMOU IMOBEPXHOCTHU Ha-
pucoBaHHOrO Kyba (cM. pucyHok). Ilocmorpes
Ha PUCYHOK, TaHsa ckasaja, UTo He 3HAeT IIBeT JIUIIIb OJTHOM’
U3 eIlé He pacKpallleHHbIX KJIeTOK. BaHsa oTBeTn i, 4TO aTa
KJIeTKa — KpacHadA. 3aBepirnTe BaHUH PHUCYHOK (OTMEThTe
oOykBoit «C» cuHmMe KJIeTKu, OykBoil «K» KpacHbIe, 3HAKOM
«?» KJIEeTKY, IIBeT KoTopoii TaHs He MOIJIa BOCCTAHOBUTS).

M. Esdoxumos, T. Kazuuvina

5 (6). Paspe:xbTe «Imeuenbe» Ha 16 paB-
HBIX YacTel (TO eCTh OJMHAKOBLIX IIO pasMe-
py u mo ¢opme). Pazpessl He 00s3aTeIbLHO
OPSAMOJHHEHHbBIE.

-

L : N\
T. I'onenuwesa-Kymy3sosa



XXXIV MATEMATUHECKU
FNMPA3OHVK

N3EPAHHDBIE SAOAUY et A o bt
6 (7). IIsa xkBagpaTa pacmoao- D ___————>N\G
JKeHbl KaKk Ha PHUCYHKe, OTMeYeH- | E c/
Hble OTpe3KH paBHBI. [lokaxure, \\ /
yTo TpeyroabHUKE BDG paBHOGe- N // -
IPEHHBIN. N\

Hwopu 4 B
7 (7). Y napa ectb 7 MEHIKOB C 30JIOTBIMM MOHETa-
mu, B Kaxkgom mo 100 morer. Ilaps IOMHUT, YTO B OJTHOM
MeIlIKe BCe MOHEeTHI BecAT 7 I', BO BTOPOM 8 I', B TPETh-
em 9 r, B uerBeptom 10 r, B marom 11 r, B mecrtom 12 T,
B cegbMoM 13 r, HO He IIOMHHUT, I'le KaKue.
ITapb COOOIIMI 3TO IPUABOPHOMY MYAPENY U yRaani
Ha OOWH u3 MeIIKoB. Myapell Mo:KeT BBIHUMATDL 13 3TO-
0 U 13 IPYTUX MEIIKOB JIl000e KOJINUYeCTBO MOHET, HO Ha
BUJ OHU Bce ogmHaKOBbI. OMHAKO y Myapelia eCTb 00JIb-
1IIe JByX4YallleuHbIe BeChbl 0e3 ruphb (OHM TOUYHO MOKAXKYT,
paBHBI JI Beca Ha JalllKaX, a ecJu HeT, TO KaKas Jalika
TsaKesaee). MoKeT i MyZper] ONpeaenTh, Kakue MOHe-
THI B YKa3aHHOM MeIIKe, cIeJjiaB He 0oJjiee JBYX B3BeIIU-
BaHU?
M. Egloxumos

8 (6). Kameit 3aTounyi B TEMHUIY TOJIITY TJIEHHUKOB
¥ CKasaJ UM: «3aBTpPa BaM HPEJCTOUT UcHbITaHue. I BbI-
0epy HECKOJBbKMX U3 Bac (KOro 3axouyy, HO MUHUMYM
TPOUX), TOCAKY 3a KPYIVIBIA CTOJ B KAKOM-TO IIOPSAIKE
(B KaKOM ITOJKeJIal0) W KayKJIoMy Ha Jo0 HakKJel OyMaik-
Ky C HapMCOBAHHOM HA HeHl (PUTypKoii. PUTyPKU MOTYT
IIOBTOPATHCA, HO HUKaKWe IBe pasHblie QUTYPKU He Oy-
IyT HaKJIeeHbl Ha OJMHAKOBOEe YMCJO Jioaeit. Kammbri
IIOCMOTPUT Ha (GUTYPKU OCTAJILHBIX, a CBOell He YBUIUT.
ITomaBaTh Apyr Apyry Kakwue-To 3Haku 3amnpemieHo. Ilo-
cJie 3TOTO s HaKJeHKM CHUMY U BeJI0 BCEX Pa3BECTU II0
OTHEeIbHBIM KaMepam. TaM KamKabIii MOJ:KeH OymeT Ha
Jucte Gymaru HapucoBaTh GuUrypky. Eciu XoTh ofUH Ha-
pHCyeT TaKylo, Kakas ObLia y Hero Ha Ji0y, BceX OTIYIILY.
WNuaue ocraHeTech 3/1ech HaBeUHO». KaK IIJIEHHUKAM [I0-
TOBOPUTHCS JEHCTBOBATD, UTOOBI CIIACTUCH?

T. I'onenuwesa-Kymysosa, T. Kasuubtha

9
ATAE N

Xynoxuuk Cepreit Hy6
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(«KBanTur» Ne 2, 2023)

26. Ha ocmaHo8Ke 0CMaHa8iu8anmecs aémo-
6ycor 3, 4 u 5, npuuém aemobyc Ne3 xodum rasic-
Ovte 3 munymut, agmobyc Ned — raxcOvie 4 mu-
Hymbul, @ agemobyc Neb — kaxncdvte 5 munym. Ans
3amemuna, 4mo HA OCMAHOBKY NPuxoduso no
o0Homy asmobycy 6 10:00, 10:01, 10:02, 10:03
u 10:05. Kaxoti 6bt1 HOMep y agsmobyca, npuexas-
wezo 6 10:05, u nouemy?

Otset: Ne 4. ABT0oOyChI, Tputiteniiue B 10:00,
10:01 u 10:02, umetoT pasHble HOMEpPa, MIOCKOJIb-
Ky MEXJy WX TPUOLITHEM IIPOXOAUJIO0 MeHbIIle
3 muuyT. To Ke camMoe MOKHO CKa3aThb U PO aB-
TobOychl, mpuxoxauBmue B 10:01, 10:02 u 10:03.
3uauut, B 10:00 1 10:03 mpubniim aBTOGYCHI C OfI-
HUM U TeM JKe HOMEePOM — CJIe[J0BaTeJbHO, 3TO ObLI
Ne 8 (u Gosbliie AHS TaKUX aBTOOYCOB He BHUIesa).
Torma, ¢ omHOM cTOpOHBI, aBTOOyC B 10:05 mmeer
HOMep 4 uau 5, a ¢ APYroil — ero HOMEP COBIAA-
eT aubo ¢ HomepoMm aBTobGyca B 10:02, mubo ¢ HO-
mepoMm aBToOyca B 10:01. CiemoBarenbro, B 10:05
mpuexaj aBTodyc Ne4.

27. Pebsmam 3adanu
Ha doMm ebipesamyv u3 Kap- |:| |j:| |:::I |1| |:|
moHa 5 mempamuHoOuwlex,

Kax Ha pucynke 1. Ileped Puc.1

ypoxom Ilema u Baca no-

o, amo nenpasmo. TP [1|L L 5]
3anucanu 3adanue U 6bl-

pesanu no name newma- TP¢2

munowex. Pueypru Ilemu

u300pajdcenv. HA PUCYHKE T |;| :||:| [Il:| E|
2, a BacuHvl — HA@ PUCYH-

we 3. Cmoxcem au Ilema Puc.3

ompesamb no 00HOU KiemKe om Kax0ou ceoeil
Guzypru mak, umobvL 6 pe3yavmame NOAYYULCA
HYNHCHBLIL Habop? A cmoxcem au Baca? (Hapucyii-
me, KaKue KAeMKU HYICHO ompe3amv, Uiu 00%-
AcHumMe, nowemy NOAYYUMb HYICHLLIL HAOOp He
ydacmces.)

Ortser: Bacsa cmoiker, a Iletsa — Het. IlepBbie nBe
TETPAMUHOIIIKNX Ileta mosxeT BbIpe€3aThb TOJIBKO M3
OIHOI cBOel UTypKu (BTOPOI ciieBa) M MOITOMY
BbIpE3aTb obe sTu; TETPAMMUHOIIKKX OJHOBPEMEHHO
OH He cMOsKeT. A y Bacu BCE mosryunTea: Ha PUCYH-
Ke 3aKpallleHbI KJIETKMU, KOTOPhIE eMY HY:KHO OyIeT

e

=28

28. Peda yeuden 6 CNOpMuUSHOM MAZAIUHE 2AH-
meau. Kaxcdas zanmenv npedcmaénana coboi 0ea
00UHAKO0BbLX CMANLHBLX OUCKA, HACAHCEHHLIX HA
cmepoicensb. Y pasnovlx eanmedneil OucKku Ovliu pas-
HOo20 Juamempa, HO MOJLWUHA 6CeX OUCKO8 Oblaa
00Ha U ma jice, u 6ce cmepi#cHU 6bLIU 00UHAKOBUIMU.
Yeudes, umo zanmenu ¢ duckamu duamempa 5 cm
eecam 5 ke, a ecanmenu ¢ duckamu duamempa 7 cm
eecam 1 ke, Peds yoususncs: 3mo He cX00ULOCh C U3-
eecmHuoll emy opmynoii mR? dns naowadu kpyza
paduyca R. Pazbepumecwv, umo He yuén Peds, u naii-
Jume duamemp Ouckos y zanmeneil gecom 13 ke.

OtBet: @ensa He yuéll, UTO B BeC KaKIO0I TaHTe-
Ji, He BaJKHO KAKOT'0 PaJnyca, BXOJUT eIl OquH
¥ TOT ’Ke BeC CTePIKHs; AuaMeTp AUCKOB y TaHTe-
geir Becom 13 kr paBeH 11 cm. [[ucku ramrteseit
IMaMeTPOB 5 ¢cM 1 7 CM OTJIMYAIOTCA HA «KOJBIIO»
MIUPUHON 2 ¢M, a 10 Becy TaKue raHTeJIu Pasiiu-
YalTCA Ha 2 Kr. 3HAUUT, N3MEHEHUe Beca TaHTe-
Jieli Ha 2 Kr' COOTBETCTBYET M3MEHEHWIO ILIOoIa-
IV OJHOTO AWCKA Ha IJIOMA[b TAKOTO KOJbIA, TO
ectb Ha T * (7% — 52) = 24n. Iaurenu Becom 13 Kr
TsJKeJiee CeMUKIIOTPaMMOBBIX raHTes el Ha 6 Kr,
3HAYUT, IJIOIIAb JUCKA TAKOH ranTesu OymeTr Ha
3-24n="T72n 6osabire. To ecTh mIOIALb JUCKA PaB-
Ham (72+72)=mn-121=n-112, cremoBaTeJbHO, pa-
IWyC OUCKa TaKoM ramTesu paseH 11 cum.

29. ITo waxmammnoii docke 8 X 8 npowna xpo-
masn nadvsa (Kaxcovim xodom OHa nepexoduna
68 KJIemKYy, COCe0HI0I0 NO CMOPOHE; 603MONCHO,
6 HeKomopbvle KAemKU OHA 3aUlla HEeCKOJbKO Pa3,
a 8 HeKomopvle He 3auwna coeécem). Konuwecmeo
6ePMUKANLHLLX X0008 6bLi0 8060e 6Gonvlle, Yem
KOJUYecme0 20pu3oHmanvhubix. Jladva Hauana
dsujicenue 6 n1e60M HUMNCHEM Y2ny, @ 3AKOHUULA
6 Kaxom-mo Opyzom. B kaxom umenno?

OtBet: B mpaBoM Hu:KHeM. IIOCKOJIBKY BepTuU-
KaJbHBIX X0JI0B OBLIO BABOE 0OJIbIlIe TOPU30HTAIb-
HBIX, CyMMapHO€ KOJIMYEeCTBO XOJ0OB BBEPX 1M BHU3
uyétHO. Ho ecsiz Xpomasd 1afbs OKasajach B OJTHOM
13 BEPXHUX YIVIOB, TO KOJINYECTBO B XOIo0B BBEPX
O0bL710 HA 7 OoJablIe KoauuecTBa H xomos BHu3. Ho
Torga ux cymma B+ H =2H + 7 HeuéTHA — IPOTHU-
Bopeunre. B mpaBeIil HUMKHUUA yTOJI JIaAbA IIOIACThb
MoOrJIa, HalpuMep, caesaaB 7 XOm0B BIIPaBO U 7 map
XOI0B BBEPX-BHUS.

30. Bepwurnbvt Jaomarol i 1p
ABCD nexcam wa cmoporax A0° )
NPAMOY20NbHUKA (CM. PUCY- \-" /]
HOK). Bce 36envs nomanoi |/ g7
pasnvl, a 06a ommeueHHbLX HA A C



pucynke yena pasuot 40°. Yemy pasen yzon CAD?
Orser: 30°. OG03HAUNM IIPABYIO HUKHIOIO Bep-
MIUHY TPAMOYTOJbHUKA OYKBOMI

E nnposeném orpesor BD. Yrurbl ho 7 D
BAC u BCA mnpu oCHOBaHHUU Iy (Vi
PaBHOOEIPEHHOTO TPEeyTrOJbHMU- 7

xa ABC pasupi (180°—40°): 2= 4kl ¥ E

= 70° a yron DCE B mpsMOYIrOJILHOM TPEyIoJib-
uuke CDE pasen 90°—40°=50°. 3uaunr, L BCD=
=180°-2ZACB—-/2DCE=180°-70°-50°=60°. Ho
TpeyroabHUK BCD paBHOOEIPEHHBINH, a 3HAYWUT,
u paBHocTopouuuii. Tornga BD = BC= BA, u Tpe-
yroabHUK ABD — paBHOOEIPEHHBINH, ITPUUYEM
/ABD=/ABC+ 2CBD =40°+ 60°=100°. 3ua-
uur, /L BAD =(180°-100°: 2 =40°, u, HaKoHeII,
/CAD=/CAB-/BAD="T70°-40°=30°.
B KAMEHbB, HOKHUIIBI, BYMATA
(«KBanTHE» N2 3, 2023)

3aMeTuM, UTO KaMeHb, HOMKHUIBI U Oymara
OBIOT APYT ApyTa «II0 KPYTry», KaK ITOKAa3aHo Ha PU-
CYHKe (CTpeJIOUKHU, UAYIINe IO YacOBOIl CTpeJKe,
TMOKAa3bIBAIOT, KTO KOTO OBET).

7 A

o/

IIycts ecTth Tpu uenoBexka A, B, C, KOTODPBIM
MBI BhIZaéM oty npeamersl. Torma sgonu A, B, C
TOKe OyAyT OUTH APYT APYyra II0 KPYry II0 YacoBOM
crpeake. Ho paccTaBuTh Jmofeil o KPyry MOMKHO
JIUIIL ABYMS CIIOCO0AMM: CKaKeM, eCJId MbI CTa-
BUM IIOAPSI II0 YacOBOM cTpeake A u B (1 Ha ocTas-
mreecsa mecto — C), To y Hac A 66éT B, B 66éT C, C
ObET A; ecJiu JKe CTaBUM IIOAPS/[ II0 YaCOBO CTpeJI-
ke Bu A, Toy Hac B 6séT A, A 6béT C, C 6béT B.

A Temephb MOKMEM: UTO IIPOUCXOAUT, KOTIA ABA
yeJIOBeKa MeHaIoTesa npeameramu? Eciu cHauana,
cKakeM, A 0ua B 1 oMM IOMEHSJINCH, TO TelepPhb
B 6bérT A. 3HAUUT, PacCTAHOBKA II0 KPYIy STUX
Jonei momensanack. Ho GOKYyCHUK 3HAET, KaKas
ObljIa paccTaHOBKA M3HAUYaJbHO, a 3HAUUT, 3HAET
1 TO, KAKOBa OHAa Telepb — BeJb PACCTAHOBOK JIIO-
neit Bcero ase! A sToro mocTaTouHO: (POKYCHUKY
He 00sA3aTeJIbHO 3HATH, KTO MMEHHO IIOMEHSJICA 1
KakKre y KOTro Ha PyKax IMpeaMeThl — BasKHO JINIIb,
KTO KOT'O OBET.

ITosToMy (QOKYCHHUK MOMKET CceJaTh BepHOoe
IpeacKasanmne, ecau 3HAEeT, ¥ KOro UTo ObLIO M3HAa-

P g | s

vanpHO. Hanmpumep, Ipu YETHOM KOJIMYECTBE O0Me-
HOB UeJIOBEK, ¥ KOTOPOTO M3HAYaJIbHO OBLI KaMeHb,
OyzmeT OUTH TOTO, Y KOT'O O 0OMEHOB ObLIU HOMKHU-
IIbI, & TIPU HEYETHOM — TOT'0, ¥ KOT0 ObLyia Oymara.
M Y3HUKU U IBE MOHETKH

(«KBanTur» Ne 3, 2023)

IIycTh OomuH 13 Y3HHUKOB HAa3bIBae€T TO, UTO
y Hero BBINAJIO, a APYroil — IPOTHBOIIOJIOMKHOE
TOMY, YTO V Hero BbInaso. Torma eciu y y3HUKOB
BBITIAJIO OJHO 1 TO 2Ke, yrajJaeT IePBhIil, a eCJIU BbI-
1aJI0 pasHoe — yrajaeTr BTOPOIi.

B TABAVITE UTO-HUBY/b IIPUBABUM

4. TomaTcs, HaIpuUMep, YuCJIa, IePBOe U3 KO-
TOpRIX paBHO 3/2 + 201!!/2. HamomumM, dUTO
yepesd nl!! obGo3HavaeTcss Mpou3BeleHUE BCeX
HEUETHBIX Uuce oT 1 10 n, ecau n HeYETHO, U IIPO-
u3BeleHNe BCeX UETHBIX UMCEJ OT 2 10 N, eCJUu N
YETHO, TO ecThb umcJo n(n—2)(n—4)... u Tax gasee,
IO IBOWKY MJIU €UHUIIBI.

6. T'ogurcs, Hanpumep, uucio 2054 u caemgyio-
e 3a HuM 4 yucja.

7. Tomurcsa, Hampumep, 381-3HaUHOE YMCIO
B0000120 u 9 cremyomimx 3a HUM YHCEJ, THe
B =322755373782527553737793. (Tpebyercs,
uT0o0BI B feunocsua 121, 61,41, 31,63, 127u43.)
M JIETKO JIU CTATH TEPEBOM

Ha cnowuie XopoIlo BUAHBI CJIOUW IIPUYYAJIUBO
M30THYTHIX IPOBOIAIINX TKaHell B cTBoJie. BugHo,
YTO HUKAKUX TOJUUYHBIX CJIOEB — BTOPUUYHBIX TKa-
Hell — B HEM HeT. Ha nepudepuu cTBoIA TO TYT, TO
TaM MBI BUJUM CPe3bl CTAPhIX UEPEITKOB JUCTLEB,
HAJ0JITO OCTAOINXCSA HA TTIOBEPXHOCTH.

Ho uTo sTO 3a TéMHasA mMacca BOJOKOH BOKPYT
CTBOJIA ¥ OCTATKOB JINCTHEB? ATO BO3AYIITHBIE KOP-
HU, KOTOpbIe 00pasyloTcs Ha BepXy CTBOJA, CIIY-
CKAIOTCs, TECHO MPMKUMAACH K HEMY, 10 3€MJIN 1
yruIyoasoTesa B mouBy. KopHu, omieras CTBOJ, He
TOJbKO HApaIWBAIOT €ro TOJIINHY, HO U TOHAAI0T
BOAY K JUCTBAM, Jajke KOTZIa cTapble COCYIbI B ca-
MOM CTBOJI€ IPUAYT B HETOAHOCThb. Tak uTO B Ka-
KOM-TO CMbICJIE CTBOJI AUKCOHUU BCE-TAKU yYMeeT
HapacTaThb B TOIuHY. ToJIbK0O KaMOUil TYT coBCceM
«He TIPU Jesax».

B CAMOJIETHBIE TOHKOCTH

1. IIngoThl TOZHUMAIOT TOPHU3OHTAJIBHOE OIIe-
peHue Ha xBocTe. M3-3a
9TOrO0 IIOTOK BO3IyXa Ha-
YMHAET CBEPXy [IaBUTh
Ha XBOCT M CAMOJIET OT-
KHIBIBAETCS HAa IIacCU
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Has3az. ITO Pe3KO YBEJIMUYUBAET IOABEMHYIO CHITY
KPBLIbEB U CAMOJIET OTPHIBA-
eTcsa oT 3emyiu. Menkue «Ky-
KypPYyBHUKW», KCTaTH, TaK
He MOTYT cJeJlaTh, IIOTOMY
4TO y)Ke YIHUPAaIoTCA KoJe-

 _——
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COM Ha XBOCT€ B 3€MJIIO, HO
OHH Ha 3€MJie BCeraa B II0JIO-
JKeHNMW CHUJIBHO 3aAPaHHOTIO

Hoca. Bosmpmum snaiinepam,
B CBOIO OUepelb, 9TO pellieHre ObI He TTOMOILI0: XO-
geTcd, qTO6BI X caJioH GBIJI TOPU3OHTAJIBHBIM U B
OJIETE, 1 CTOS Ha 3eMJIe.

2. YTo06®I caMoJIéT HaGpaJ BBICOTY, eMy HYKHO
3ampaTh Hoc. Tak KaK KPBLIbA IIPUJIATAIOT CUJIIY
K IeHTPY CaMOJETa, TO, YIPAaBIASd TOJIBKO OIlepe-
HHNEeM Ha KPbIIbAX, IIWJOTHI HE MOI'YyT IIOBEPHYTH
caMoJIET, 3aJIpaB ero HOC ujii XBocT. Hy:KHO TOJI-
KaTh 3a «Kpali» caMoJIETa, JaJIEKO OT IIeHTpa Td-
skectu. Kaxk u mpu B3aéTe, omepupysa OlepeHueM
Ha XBOCTe, IMHUJIOTHI CO3MAI0OT JaBjeHHe Ha XBOCT,
HaImpaBJIeHHOE BHUS.

3. Omepenue Ha KOHI[AX
KDPBLIBEB (DJIEPOHBI) WC-
MOJb3yeTCA Jis 3aBaju-
BaHU Ha OOK M, KaK CJIe[-
CTBUE, [HOJs U3MEeHEeHUSA
HAIIPaBJICHUSA IBU/KEHU.
Yupapinasa 3JIepOHaMH,
IINJIOTBI MOTI'YT HEMHOI'O
MEHATH IOABEMHYIO CUJIIY
KpbLIa. Ecam ogHO KPBLIO
TOJIKaeT CaMOJIET BBepX
0oJbIlle IPyroro, OH 3aBa-
JuTCA Ha O0K. ATO 3aBaN-
BaeT U IOABEMHYIO CUIY,
Tak 4TO OHA Telepb TOJIKAa-
eT CaMOJIET He TOJHLKO BBePX, HO U BOOK, ITO3BOJIAA
eMy IIOBOpauynBaTh.

4. 3aueM caMOJIET 3aBAINBAETCSA Ha OOK, MBI OT-
BeTUJIN B IPebIAyIei 3agaue. Pasbepémcs, moue-
MY ITacCaKUphl He CBAJIMBAIOTCS BHUS.

Kakue cuibl geficTBYIOT Ha caMOJIET W Ha Iac-
caxupoB? Kaxercs, 4To maccaKuphl JOJIKHBI CBa-
JIUBATHCSA M3-3a CUJIBI TAMKECTH, HO CHUJIA TAKECTU
IelCTByeT Ha CaMOJIET M HA IIaCCAKUPOB OJMHA-
KOBO — Tak UTO ecJiid ObI 3TO ObLIa eqUHCTBEHHAs
IeHCTBYIONAaA CUa, TO HACCAKUPHI ObI OIYIIAIN
HEeBeCOMOCTDh U ITapuju ObI B cajioHe. Boee-MmeHee
Tak W CO3MAI0T YCJIOBUSA HEBECOMOCTH IJIA Pa3HBIX
OTIBITOB: CAMOJIET JIETUT C HYJIE€BOU ITOABEMHON CH-
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JIO¥ U C TATOM, KOMIIeHCUPYIOIell COIPOTURIIEHIE
BO3IyXa.

IIpu HOpMAaJILHOM TIOJIETE Y caMOJIETa elle pa-
00TalOT ABUTATEIN U AEHCTBYIOT CHUJBLI CO CTOPO-
HBI BO3AyXa (COIPOTUBIIEHNE, MONBEMHAA CUJIA).
Ho Hu omHa M3 3TUX CHUJI HEe CTPEMUTCA CMECTHUTDH
maccaskupa BJIEBO WJIY BIIPABO II0 CAJIOHY, a TOJIBKO
BIABJIUBAIOT B KPecJio (IBUTATENN B CIIMHKY Kpec-
Ja, TOAbEMHAA CUJIa KPBLIbEB — B CUAeHbE BHIU3).
B XXXIV MATEMATHYECKUN TPA3THUK.

HN36panHbIle 3agaun

1. OrBet: cymMmMBI paBHBI. B 00eux cymmax B
paspsne eqUHUIL CKJIaabIBaoTes udpsl oT 1 10 9,
B paspsge JecATKOB — MU@PHI oT 2 10 9, B paspsame
coTeH — mu@psl oT 3 10 9 u TaK gasee.

2. OrBert: 30. ITudpsr 2 u 3 y:Ke y4acTBYIOT B
HOMepe I'ojia, I03TOMY U3 BCeX MeCsIeB HY:KHO pac-
cvmotpeTh TosibKO 01 m 04 —10. B Kaxkmom us sTux
HOMepPOB ecTh 0, T09TOMY B KpacuBoii faTe He OyaeT
IHSA ¢ HOMepoM, HaunHaIiumed ¢ 0, 2 u 3, a Tak:ke
He Oymer nHeit 10-13 — ocratorcsa TOJbBKO 6 mHeld,
14-19.

3HauuT, KpacuBble HaThl ecTh B 6 MecsAIlax,
04-09. U B kamxgom u3 3Tux 6 MecsAnes OyaeT 1o
5 KpacuBBIX JaT: TOAXOAAT Bce nHU 14-19, Kpome
omxHOTrO (C TOM Ke 1UMPOoil Ha KOHIIE, UYTO Y MeCcAIa).

3. OTBer: camyio MpaByIo.

Pa3 3a MOJIMUHYTHI KOT C'heJI ITOJPLIOKU, TO 3a
MUHYTY OH CHECT 3Ty PBIOKY IleaukoM. To ecTh 3a
MUHYTY KOT C'heflaeT 3 KJIETKH, a 3a I[eJ0e YUCJIO
MUHYT — KPaTHOE 3 UMCJIO KJIETOK.

CyMMapHO BO BceX PhIOKax 68 KjIeToK. ITo uuc-
JIO IpU AeJieHUU Ha 3 HAaéT ocTaTok 2. SHAYUT, U
B ocTaBIelica PhIOKe KOJIMYECTBO KJIETOK IIPU Je-
JeHuu Ha 3 maér octaTok 2. Takas ppIOKa BCero
onHa — caMas npasas (¢ TyJioBuUIleM 4 X 5 KJIeTOK).

4. OTBeT: CM. JIeBbIf PUCYHOK.

CrepBa omnpenennM, Kak PaciooKeHbl OPyCKU
B KyOe. Bpycok, KOTOPBII ITPOXOAUT Uepes CUHIOI0
KJIETKY Ha mepeaHell rpaHu, CHU3Y U CIIpaBa orpa-
HUYeH KpacHbIMM KyOoumxamu 1 X 1 X 1, mosTomy
IPOXOIUT yepes IeHTpP Kyba 3 X3 X 3. HazoBEM aTOT
OpPYCOK IeHTPaJIbHBIM. KpacHas U CUHSA KJIETKU
Ha IPaBO¥l TIpaHW NPUHAAJIEKAT IBYM Pa3HBIM



OpyckaMm, m 00a 9Tu OpPyCKa BepPTUKAJIBHBI (MATU
cJieBa HAIIPABO OHU HEe MOTYT M3-3a IEeHTPAJIbLHOTO
Opycka). 3HAUUT, OCTABIINECA KJIETKM Ha IIPaBoOii
rPAHU BXOZIST B €Ié ONUH BEePTUKAJIbHBINA OPYCOK.
Temepsb MOHATHO, UTO KyO COCTOUT U3 TPEX CJIIOEB,
KaK IIOKa3aHo Ha IPaBOM PUCYHKe. B Kaxmgom Opy-
CKe, KDOME CPeJHEero B JIEBOM CJIOE€, €CTh KJIeTKa
us3BecTHOro msera. OcTaércsa HEM3BECTHBIM I[BET
OIHOTO OPYCKa, a 3HAUUT, ! €0 BePXHeIl KJIeTKH.
5. OTBeT: CM. PUCYHOK. ™
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6. Pemenue 1. PaccmoTpuM TpeyroJbHUKHN
DEG u DEB. Y uux obmasa croporHa DE, paBHbIe
cropousl EG u EB (Kak IBe CTOPOHBI KBajpaTa).
Ocrajoch mokasaThb, uTo yrisl DEG u DEB pas-
HBI, — TOIZa YyKa3aHHbIe TPEYTrOJbHUKU OymyT
paBHEI (II0 ABYM CTOPOHAM U YIUIYy MEXKIY HUMU),
a 3HAUUT, OyAYT PaBHBI U COOTBETCTBEHHEIE CTOPO-
"ol DG u DB.

PaBeHCTBO 3THMX YIJIOB MOYKHO IOKAa3aThb TakK.
Ormerum H — cepenuny orpeska EB. 3amerum,
uyto HB= EC KaK II0J0OBUHBI CTOPOHBI IPABOTO KBa-
npara, a taksxe BC=DC, LHBC=90°-/ZECB=
= /ECD. 3uauur, tpeyroasauku HBC u ECD
PaBHBI 110 JBYM CTOPOHAM M YIVIy MEXKAY HUMU.
Tak kak Tpeyroabuuk £ HC paBHOOEIPEHHBIN ITP-
moyroJybHblil, L EHC =45°, a /DEG=/CHB =
=180°—~EHC=135°. Ho tormau ZDEB=360°—
—/DEG—-/GEB=360°—-135°—90°=135".
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Pemrenne 2. ITlepernecém uepTéx Ha KJIETUATYIO
oymary. Hauuém c¢ kBagpata BEGF: mycTth 3TO
kjaetTuaTeiil kBagpar 2 X 2. ITo orpesky BC mocTpo-
uM kBagpat ABCD. Tenepb BUAHO, UTO OTPE3KU
DG u DB paBHBI KaK T'MIOTEHY3bl MPAMOYTOJIb-
HBIX TPEYTOJBLHUKOB C KaTeTaMu AJUHOM 1 KIeTKa
" 3 KJIETKH.

7. OTBerT: 1a, MOJKET.

3aMeTUM, UTO €CJIU B3ATh U3 KaKAOTO MeIIKa
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II0 MOHETe, TO UX CYMMAapHBIA Bec OyIeT paBeH
7+8+ ... +13="70 rpamm. HazoBém Takoit Habop
MOHET KOMNJLEKNMOM.

IIycTe B ykasaHHOM IIapéM MeIIKe MOHETHI Be-
cAT X TpaMM Kakaasa. Ecau B3aTs 70 Takux MOHeT,
TO UX Bec paBeH 70x — TaKOM Ke, KaK ¥ X KOMILIEeK-
T0oB. To ecThb ecau MyApeI] y3HAET, CKOJIBKO KOM-
ILJIEKTOB HY}KHO, YTOOBI ypaBHOBecUTh 3Tu 70 MO-
HeT, OH OTBETUT Ha BOIPOC Iaps.

Ilyckaii mepBBIM B3BEIIMBAHMEM MYIPEI] CPaB-
HUT Bec 3Ttux 70 moHer um 10 KommiekToB. Ecau
Bechl B paBHOBecuu, To X = 10 u 3amaua pelieHa,
ecJi MOHEeThI IIepeBecuin, To x> 10, eciu mepese-
CIJIN KOMILJIEKTHI, TO X < 10.

Ecau myzaper sHaet, uto x> 10, To 3a omHO B3Be-
IIMBaHNe OH JIETKO BBISICHUT, BeCAT MOHeTsI 11, 12
uiau 13 r kaxgaa. [leficTBUTeIbHO, TeIePb MOMKHO
cpaBuuTh Bec 70 moHeT m 12 KommiekToB. Eciu
MOHETHI TIePeBeCcuin, To X = 13, eci Bechbl B paB-
HOBecuu, TO X =12, ecIu KOMILJIEKThI IIePEeBECUJIN,
Tox=11.

AnanornuHbpIM 00pa30M MyZApPeI] MOKET IIOCTY-
muTh B caydae X < 10: MOHeTHI TOra MOTYT BECUTH
mo 7, 8 mau 9 r, TaK UTO OCTAJOCH CPABHUTH BeC
70 MoHeT U 8 KOMIIJIEKTOB.

OTMeTI/IM, YTO IIPpU KaKJOM B3BEIIVMBAHUN MY-
Iper] ucmoab3yeT He 6osee uem 70 + 12 moHeT 13
MeIlIKa, Ha KOTOPBIN yKasaJs I1japb, U He 0ojee ueM
mo 12 MmoHeT u3 oCcTaJbHBIX MEIIKOB. Tak 4To MO-
HET B MEIIIKaxX eMy XBaTHuT.

8. ITockoIbKY pasHBIX (PUTYPOK pas3HOe KOJIU-
YecTBO, KaKasa-To GUTypKa MCIIOJIb30BaHa 00JIbIIe
ocranbHBIX. HazoBéM e€ eniagroil. IlycTs KamabIN
IJIEHHUK DPHUCyeT Ty (UTYPKY, KaKUX OH BHUAUT
6osbliiie Bcero. Eciam Bce 3TO CMOTYT cIesaTh, TO
BCe C IVIaBHBIMU (puUrypkamMu Ha J0y AanyT Ipa-
BUJIBLHLINA OTBET.

OcTaércsa pemuThb, YTO AeJaTh ILJIeHHUKY, KO-
TOPBIN HEe MOMKET OIIPeNesinTh, Kakasd (Qurypra
rmaBHad. Takaa cuTyarus BO3HUKAET, €CJIU IJIaB-
HBIX GUTYPOK (Hampumep, KBaApaToB) poBHO Ha 1
0oJIbllle, UeM CJeAYIOINX II0 KOJUUeCTBY (HAIIPHU-
Mep, Kpyros). Torma miIeHHUKHN ¢ KBagpaTaMH Ha
a0y 6yIyT BUAETH ONUHAKOBOE KOJIMUYECTBO KPYTOB
¥ KBaapaToB.

JloroBopuMcA M3 ABYX KaHAWUAATOB B IJIaBHBIE
urypkm Has3bIBaTh OJIMKANIIYI0O II0 YaCOBOM
crpenake. MoKeT U TaK CAYUYUTHCS, UTO KaKIBIIH
U3 KBaJpaToB Ha30BET mpu sToM Kpyr? Hert, Tak
Kak KBagpaToB 6oubine! 3HaUUT, XOTsI ObI ONUH U3
KBaJpaToOB yrajJiaeT U BCEX CIIACET.
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IIpurnamaem Bcex mommpo60BaTh CBOU CHUJIBI B HAIIIEM
3aoHYHOoOM viaTevMaTmnHecKoMm KoOHKypcCce.

Bropoii aTan cocTout 13 ueTbIpex TypoB (¢ V mo VIII) u uaéT ¢ asuBaps mo anpeb.

BriceunatiTe pemnrenuda 3amau VIII Typa, ¢ KOTOPBIMEU CIpPaBUTECh, HE ITO3HEEe 5 Masd
B cuctemy npoBepku konkurs.kvantik.com (nuctpykmnusa: kvan.tk/matkonkurs), 1u6o
9JIEKTPOHHOI mouToi 1mo ajapecy matkonkurs@kvantik.com, nu60 0O0BIYHOI ITOUTOM
o axpecy 119002, MockBa, b. BraceeBckuii miep., a. 11, skypuaa « KBaHTHK».

B nucsMe KpomMe uMeHU U PaMUJINU YKaKUTE TOPOI, IITKOJIy U KJIACC, B KOTOPOM BEHI
YUUTECh, a TaK:Ke OOPATHBIN IIOYTOBLIN ajpec.

B KoHKypce Tak:Ke MOTYT y4acTBOBATh KOMAaH/bI: B 3TOM CJIyyae MPUCHLIAETCSI OTHA
paboTa co CIIMCKOM y4acTHUKOB. ITOru cpeay KOMaHI IOABOAATCA OTAEIbHO.

3amaum KOHKypca IledaTaloTcd B KasKJIOM HOMeEpe, a TaKyKe MyOJUKYIOTCA Ha caiiTe
www.kvantik.com. YuacTBoBaTh MOKHO, HaumHasA ¢ Jo6oro Typa. [lobegureneit :KayT
IUILIOMBI :KypHasia « KBauTuk» u npussl. sKesmaem ycmexal

VI" TVP Aopozoii, noka mol
ux 6Bce 3a6edewp, yxe
36. Y mpodeccopa ecTh HECKOJBKO OyIUJIBLHUKOB. Yympo Hacmaxem

Beuepom oH 3aBOoAUT BCce OYAMILHUKN C MHTEpBaJja-
mu B 5 muayT: Ha 7:00, 7:05, 7:10 u Tak manxee. Kor-
Ia OyIUJIBLHUK 3BOHUT, IPodeccop MI'HOBEHHO HAKU-
MaeT KHOIIKY «OTJIOXKUTh», a OYAUJIBHUK II€PEHOCHUT
3BOHOK Ha 9 muuyT Bruepéxn. IIpodeccop oKoHUATEIB-
HO IIPOCHIIIAETCS, KOIa OSHOBPEMEHHO 3BOHAT CPasy
4 OyauJIbHUKA. YCIIeeT JIM OH IPOCHYThcA paree 9:30
yTpa, 4TO0bI YCIEeTh Ha CBOIO 3yM-JIEKI[HIO?

Aeoa,
mym 3adadka
no mboeii Yacmu.
[ToMoxewb
pacnurump?

37. I3 nepeBanHOro 6pyca B popme ma-
pamnenenunena 1 om X 1 gm X 50 gm He-
CKOJBKMMM IIOINEePEeYHBIMU PaCHUJIaMU
MMOJYUYUJIN OPYCKU, U3 KOTOPBIX CKJIEWJIN
Kapkac Kyba. KakoBa BwICcOTa 3TOTO KapKa-
ca, ecJu ero péopa B MOMEPEYHOM CEUeHUU
umeroT pasmep 1 1M X 1 gm?
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Agstopsr1: Jleonun [Tetpos (36), Cepreit Tokapes (37), Muxann EBgokumos (38),

HOvutpuit Kanunwun, Cepreit Koctus (39), Erop Bakaes (40)

38. ®okycHuK xouerT 3aroroBuTh 10 KapTo-
YeK, HalMucaTh Ha KaKAOW HaTypaJbHOE UHUCJO,

He 6oabiree 90, uTOOBI BCe UMcaa ObLIN Pa3JIdd- Hem mym
HbI, M IMOKAa3LIBATh TAKO! (POKYyC: 3pUTEJIb HAY- HUukKakux
rajg BLIOMpAaeT ABe KapTOUKM, HasbIBaeT (POKYC- Ka]OW\OHeK.’

HUKY CyMMYy UHcCeJl Ha HUX, a QOKYCHUK TYT Ke
OTTaAbIBaEeT, KaKue [Be KapTOUKU y 3pUTesId.
ITomorure GOKyCHUKY HaliTH Ymcia u 00bACHU-
Te, moueMy GoKyc OyIeT IoJIydaThCA.

TpaMoy2oAbHUKU,
NPAMOY2ZOADHUKU. ..
UHmepecHo, a dbiBarom
KpuBoyzoAbHUKU?

39. KBazapar 7 X 7 paspesaJyu 1o rpaHu-
IaM KJIETOK Ha 7 MPAMOYTOJbHUKOB OIM-
HaxoBoro nepumerpa. O6s13aTeIbHO JIU BCE
9TU MPAMOYTOJbHUKY ONNHAKOBBIE?

Hado ewé 0dun dpoHapuk.
B 3ada4e 9CHO HANUCAHO -
d6a ryua

4 40. OguH U3 YIJIOB IIPSIMOYTOJIb-
HUKA TOAeJEH OABYMsA JydaMHU Ha TPU
paBHBIX yria. OOUH U3 9TUX JIyUen ne-
JIUT CTOPOHY NIPAMOYTOJBHUKA IIOIIO-
Jam. Bropoit ayu mepecekaeT APYyTryio
CTOpPOHY. B KakoM OTHOIIIEHUU OH €€

K,Z[GJII/IT?

Xynoxuauk Hukosait Kpytukos
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