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KAPTUHKM BbIHNCHAIOT
BEECKOHEYHbIE CyMMBbI

Kak maiiTu cymMMy HeCKOJIbKHX cJjaraembix? Crpan-
HBIM BOIpoc — Oepu W CKJaAbIBaii omHo 3a apyrum! Ho
YTO JeJaTh, €CJIM PeUYb UAET O CyMMe 0eCKOHeUH020 UnC-
Ja caaraeMbix? OKasbIBaeTCsd, MHOTIA IIOJIE3HO 9Ty CyM-
MY... HAPHUCOBATbD.

. 1 1
Hauném ¢ cymMbI % 16t ea T (aTO cymma zeome-

mpuueckoil npozpeccul: Kaxaoe CIeNYIONlee caaraemMmoe
B 4 pasa MeHbIIIe IpeabIiayInero). BosapMéMm KBagpar egu-
HUYHOU ILIoIaau. 3aKpacuM ero 4YeTBepPTh, IIOTOM J00a-
BHUM YE€TBEPTh OT YETBEPTH...

_Ft

1 1 1,1
4 16 s

S

+

Bugno, uto 8 umoze 3akpamnieHa posHo 1/3 nioragmu
KBaJpaTa — JKE€JTas 4acTh MMeeT TaKyio ’Ke IJIOINalb,
KaK 1 KayKJasa U3 ABYX OeJIbIX YacTei.

Mo:KHO TOXO0KMM 00pasoM HAWTU CYMMBI % + % +

1 1 1 1
+ o7 + .. 1 5 + e + 3 + ... (MOHATU, YEMY 9THU CYMMbI

paBHBI?)
1 L
32 =
238 1
1 1 2
3 2
1
22

EcTb u mOBOJIBHO OOIUHA CIIOCOO IMOACUYUTATH CYMMY

. 1 1 1
reoMeTprUUYeCcKOU IIporpeccuu r + ra + I + ... B4 106010

mesioro ¢ > 1. Huoke oH mokasan jiia q=5u g=9.
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Mpg1 HaunHaeM ¢ npaBuJibHOTO (g — 1)-yrojbHUKa, pUCy-
eM BHYTPHU CJIEAYIOIINI NpaBUJIBHBINA (¢ — 1)-yroJabHUK,
MMEOIUHA IJIOIAaAb B ¢ Pa3 MeHbIIle MPeAbIAYIIero — To
€CTh TaKYIO JKe, KaK Kaxkjaad u3 (¢ — 1) IpuMbIKAONINX
K HeMy Tpamnenuii, u T.n. BugHo, TakuM o6pasoM, UTO

g-1
Mo:kHO TeoMeTpuUUYeCKM HaWTH M HEKOTOphie 6oJiee
cJIOKHBIe cyMMbl. Hampumep, HUKe 00bsICHAETCA, UTO

aTa CyMMa paBHA

3 3 3 4 .
1-4+2-76+3 54+ ...=73 (6ounbmIOi KBaAPAT UMEET ILIO-
manb 4).

3 3 3 T3 3 3 _4
I.I 1°I+2'ﬁ 1'I+2'ﬁ+3'a+m—§
1 2 3
Tenmepb MBI 3HAaeM, UeMy paBHa cymMMa E+q—2 + q—3+

st g=4. BeITh MOJKeT, BBI IPUyMaeTe reOMeTPHUUYECKIIEe

BBIUUCJIEHUA TaKUX CyMM 1is apyrux ¢q? Ilomymaiite u

3 6 10
Ipo Apyrue CyMMbI — HAIIpUMep, E+<1_2+q_3+? +... (ecam

B 3HaMeHaTeJe ¢", TO B YUCJIUTEJIEe CTOUT CyMMa BCeX Ha-
TypaJbHBIX UuCes OT 1 10 n).

Xynoxuuk Anexceir Baitaep
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Agexceii I1anoB,
HOmvutpuii Ilanos

CAMO3ATMNYCKAIOUMNMNCH
CHUDOH

Bpioc luau — HaBepHAKa ca-
MBIl M3BECTHBIN y4yuTedb (pusu-
Ku. Ero YouTube-rkanan «Hayka
ceoumu pyxamu» (Homemade
Science with Bruce Yeany) nacuu-
THIBA€T MUJIJIMOHBI TIOCEII[eHUH.
B cBoéMm mpenmciioBUM K KaHAJIY
WNuny numer:

A nouan, wmo camocmos-
meJibHoe 000YyMmbl8aHUe IKCNepUu-
MeHma U Uu320moséJeHue C80ezo
cobcmeenHo20 0060pydoeaHus Ha-
Yyuusaiu meHa Ooavwe, yem 000U
NPOCAYULAHHBLIL MHOI0 KYpC pudukru. A Hadelocyb, umo 6bL
nocsedyeme 3a MHOU HA 3MOM NYMu ...

Ham Texkct Hanucad Kak pas3 10 MOTUBaM OJHOTO U3
nocaefHuX Brugeo Vuau nox HasBanueM « CupOHBI».

Pucynox 1 — aTO mpopmcoBKa HaCTEeHHOTO m3o00pa-
JKeHUs, TaTUPYeMOT0 BTOPBIM ThICSAYEJIETUEM 0 HaIllei
apnl. OH CBUIETEJILCTBYET, UTO ETUNTAHE YV)Ke TOTAa aK-
THUBHO HCII0JIH30BaIN CU(POHBI B OBITOBBIX IEIAX.

) % QLD
A

Bpioc Vlunu —
yuurteab GUINKU

Puc. 1. Erunrane, ncnosnbayoirye cuOHBI

Br1, KoHeuHO, 3HaeTe, 4YTO ¢ MOMOINbIO cU(pOoHA MOIKHO
IMePeIuTh KUAKOCTh U3 BHICOKO CTOSAINET0 COCyla B HU3-
Ko crodmuii. OQuH U3 erunTAH Ha PUCYHKE IEpPKUT
B IIpaBOil PyKe IBe TPyOKHU, Uyepe3d KOTOphIE KUIKOCTH
y:Ke IepesuBaeTcA. B JIeBOW pyKe OH AEPIKUT TPYOKY,
yepe3d KOTOPYIO BTATUBAET KUIAKOCTb U3 €€ OIHOTO
BEPXHETro cocya.



TpybKy Hamo 0043aTeJbHO B3AlOIHUTH *KUIKOCTBIO, 1 SKCIMERPNIVIE
OpekJe 4eM IIOMECTUTh €€ KOHeIl B HUKHUKN cocyl, MHa- L//'
ye JKUIKOCTDb He mmoTeuéT. Ha pucyHKe 2 MBI IEMOHCTPU-
pyeM Apyroil MeTOoJ 3al0JTHEHUA TPYOKH.

—

Puc. 2. C moMoIIbIO IIIITPH-
11a 3aTIOJIHSAEM TPYOKY,
yTOOBI IpUBECTU CH(OH B
pabouee cocToAHTE

A marre Buzeo 1o ccelike kvan.tk/siphon mokasniBa-
eT OJITHOBPEMEHHO U IIPOoIlece 3amojHenns cud)oHa, U ero

paboTy 110 mepeTuBaHUIO JKUIKOCTH.

IlepBbIit y4eOHUK IIO0 M3TOTOBJIE-
HUIO ¥ IPUMEHEHUIO PA3JIUUHBLIX TH-
moB cudoHoB Hanucas I'epor Ajek-
caHApPUMCKUM, KuUBIuili B I Beke
Halme spsol.

B »TOl1 KHuUre 1mOoa HaszBaHUEM
«ITHeBMaTHKa», KpoMe IIPOYEro,
COINEPIKUTCS ONHCaHNEe IIapOBOH
TypOWMHBI, aBTOMAaTa II0 IIPOJaKe
BOJBLI, MeXaHN3Ma aBTOMATHUYECKU
OTKPBIBAIOIINXCS IBEPei, a TaKiKe

IOImnnpuia, aHaJOIri4YHOI'O TOMY, KaKMM MBbI 3aKadXWBaJIu

BOIY B cu(pOH.

Anexkcangpuiickui
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Puc. 3. lllnpur us «IITneBmaTurm»

Cpenn MHOTOUYMCJIEHHBIX CH(OHOB,
B «IIHeBMaTuKe», ecTb M TaKkue, KOTOPLIE He TPeOymoT
I cBOoel padoThI CHenuaJbHOTO HANOJHEHUS BOJIOM.

Bor ogun n3 HuX (puc. 4).

OIIMCaHHBIX
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N OKCITNEPVNVIEHTES!  Tpy6ka specs moutu menu-

—— — KOM COJEPKUTCS B BEpXHEM

cocyzme. ToIbKO €€ HUIKHUI
= =] - KOHUYUK IIPOHU3LIBAET ITHO
i 4 |' '. [P cocyza. Iloka B cocyme He
[ || | '. OYeHb MHOTO JKUTKOCTU, CU-
[ | | | (¢ou paboratr He Oymer. Ho
KaK TOJBbKO YPOBEHbL JKUIKO-
CTH CTaHEeT BBIIIIe BEepPXHEro
cruba cudoHa, 0003HAUEHHO-
ro oykBoiit ¥, cudon 3apabdo-
TaeT M COCYJ OIOPOYKHUTCS
IIOUTH IIOJHOCTBIO, JO YPOB-

HSA KOHIa TPyOKu, 0003Ha-

YeHHOTO OYKBOI K. Puc. 4. Camozanyckaromuiics
cudon n3 «I[IneBMaTUKI»

g mpoBeieHUA TaKOTO
9KCIIepMMEHTa HaM cemuac
KpoMe ILIACTHUKOBOTO CTa-
KaHuYMKa © IJaCTHUKOBOM
TPYOOUKM HUYEro u He IIOHAa-
noburcd (puc. 5).

i '|i""'|"
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Puc. 5. CamosanyckamoIiquiica cu-
(oH B MOMEHT IIOJIHOTO OIIOPOKHE-
HHUA; TPYOKAa BBIXOAUT Yepes3 OTBEP-
cTue B [iHE CTaKaHa

Ha Bugeo mo ccweiike kvan.tk/tantalus mpomemomn-
cTpupoBaHa pabora a3TOoro cudoHa.

IToxoxke, YTO IIOJOOHBIE CaMO3AITyCKAIOIUECS CH-
(hoHBI TOJIB30BAIUCH OOJIBIIION HMOMYJAAPHOCTHIO B J[peB-
HeM Pume. B 2012 rogy B xopBaTcKOM ropojae BuHKOBIII
B XOJle apXeoJIOTMUYECKUX PACKOIIOK ObLI HalifleH PUM-
cxkuii kjaazx IV Bexa. Beero 6b1110 00Hapy:keHo 48 mpeame-
ToB. OIMH 13 HUX — 00JIBINIAs II030J0UeHHAsA cepeOpaHasa
yaiia, B IleHTPe KOTOPOH Ha BBICTYIIAIOIEeM KaMHE CUIUT
YeJIOBeK, C YCTPeMJIEHHBIMI KO JHY PYKaMMH.




Apxeosoram yIoaJI0Ch
paszobpaThCsa ¢ YCTPOHUCTBOM
¥ Ha3HaueHMeM STOH Jallln
M OTOKIECTBUTH CULAIIETO
yejioBeka ¢ TamTaaom. Bor
Kak onuckiBaer Opucceii,
CIIyCTUBILIIUMCA B IIapCTBO
Awnupa, cTrpaganus, HaKas3aH- Puc. 5. Yama TanTana
Horo 6oramu TaHTamna. u3 Burkosnu

Buden nomom s Tanmaaa,

KA3HUMO20 CMPAULHOI0 KA3HbBIO!
B o3epe ceemaom cmos OH no 2opao 6 600e U, MOMUMbBLL
Haproro xaxncdoil, HanpacHo 600bL

3ax21e0HYMb NOPLLEAJLCA.

ToavKko wmo 20108y K Hell OH CKAOHAL, Ynoeas HANUMbCA,
C wymom ona ybezaaa; 6HU3Y H N00 HO2AMU ABJLALOCH
Yéproe 0RO, U €20 OcyuLa 80 MeHOBeHUe 0eMOH.

Yamra cuMBoJIM3uUpyeT crpamanus TawmrTana. Bmy-
TPU LEHTPaJbHOTO KaMHS CKPBIT caMO3alyCKaIIIUica
cudon. Korpa yamia 3amoaHsaeTcd M KUAKOCTb HAUWHA-
eT mombuparbcAd K pykam Tanrama, cudoH cpabarwiBa-
eT 1 yaIlra omycromraercsa — TaHTaa He MOYKET YTOJUTH
CBOIO JKAXKIY.

Cuuraercd, 4TO Ha caMOM JeJjie 9Ta yallla CJIYXKUJIa
puUMJISTHAM IJsA pasBiedeHuii. Korma Ha mupy HeOCTO-
POXKHBIA T'OCTh HAJHMBAJ B Yallly OOJbIIE IIOJOMKEHHOTO,
OHA OIIOPOXKHAJACH €My Ha HOTH, M 5TO BECEJUJIO BCeX
IIPUCYTCTBYIOIINX.

Ceifiuac momoOHBIE KepaMHUUYecKue IIOAeJKU IIpoja-
I0TCA TOBCIOYy, 0coOOeHHO B I'permuu. ¥ HUX €CTh eIne
nmapa HasBaHWU — yawa Ilugazopa un xwadnas wawa.
Yro0BI JyUllle ITO3HAKOMUTLCSA C BHYTPEHHUM YCTPOIi-
crBoMm uamtu TamTasa, mocmorpurte Bugeo Pythagorean
or Tantalus Cup, rme roruap [:xon Bpurt (John Britt)
IeMOHCTPHUPYET CBOE MacTepPCTBO U CO3MAET TaKyIO Ually,
HauymHadg C HyJId.

Hy a morom 3aiimure Ha Homemade Science, oTsImu-
Te TaM BuAeo Siphons, TIOCMOTpPUTE €ro, a TaKkKe APyrue
BHJE0, U ybequTech, HACKOJIbKO ObLI IpaB Bpioc Munn,
rOBOPSA O IPEMMYINEeCTBax CBOET0 IIOAX0la K M3YUEHUIO
dpusuru.

Tomep, «Onuccesi» (mepesog B.A. JKyKoBckoro)

@] =1§i=]
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Xynoxxuuk Mapus YcenHoBa
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Z-TETPAMUMHO B KBAMAPAT bl

Broosnme oueBuMAgHO, UYTO HUKaAKOM
KJeTUaThIi KBaJpaT HeJb3d paspe-
3aTh MO0 JUHUAM KJETOUYeK Ha (PUTYyPKU
Z-TeTpaMHHO Bechb 0e3 ocrTaTKa. «3ur-
3ar» — ¢urypka KpuBas, HeyaoOHasd, 3a-
MOCTHUTH €I0 KBaJpaT IeJUKOM HeBO3MOKHO. Ho CKoJIb-
KO WMEHHO «JHUIIHUX» KJETOK OCTAHeTCA B CaMOM
ayuiiem caydae? VI Kak aTo 3aBUCUT OT pasMepoOB KBa-
apara?

Cxopee Bcero, OOJIBIIMHCTBY JIOAEH MHTYUIIUA IIOX-
CKa’KeT, UTO Hem30e)KHO OCTaHeTCA «HECKOJbKO» KJie-
TOK. UTO B 04eHb OOJBIITOM KBajpaTe MbI IIOUTH IO BCEit
ILJIOIAaAU KBaJpaTa YJIOKHUM HAIIU 3UT3aru IJIOTHO, KaK
IMapKeT, ¥ TOJbKO T'ZIe-TO II0 YIJIaM MBI CTOJIKHEMCH C He-
OPUATHBIMU «KpaeBbIMU a()heKTaMU», He TI03BOJIAIOIIU-
MU 000HTHCH 0€3 JINITHUX KJeTOK. 1 uTo ¢ yBeanueHneM
pasMepoB KBajJpaTa YKCJIO OTUX JUIMHUX KJIETOK BPATI
JIA CUJIBHO BBIPACTET. YTJIOB-TO y JIFOOOTO KBajapaTa POB-
HO YeThIpe...

Hrak, 3amaua:

Y Hac ecmv waemuameuiii keadpam 2019 X 2019.
Kaxoe munumanvHoe 4uUcCsO JAUUWHUX KJIEMOK MO}cem
ocmamuves nocJje 8vlPe3AHUSL U3 Hez0 MAKCUMAJLbHO 603-
MONCHO20 YUCLA Z-mempPamuHo?

ITopobyem s Hauvajia KBagpPaThl
nmomMeHbirie. B KBaaparte 3 X 3 ywmeria-
eTcs JIUINb ofHa (PUrypKa. B KBagpare
4 X4 — tpu. B KkBagpare 5 X 5, Kak HU
crapaiics, He IIOJIydYaeTcs YMEeCTUTh 00-
Jee 4eThIPEX. UTO-TO MHOTOBATO JUINHUX KJETOK OCTa-
éTcs — meJabix 9, To ecTh 0oJiee UeM Ha ABe (DUTYPKU eIIe.

B kBagpate 6 X 6 3amrpocTo ymeniaoTcsa 8 3Ur3aros, 1
ocTamTca 4 JUITHUE KJIETKU — Pe3yJabTaT Aake JIyUIlle,
yeM B KBazapare b X 5! Bupouem, B KBagpare 4 X 4 ToxKe
OCTaJIOCh MEHbIIEe, 4eM B 3 X 3 — UeThIpe IPOTUB IISATH.
Ckopee Bcero, «4€THbIe» KBaApaThl SBHO yInoOHee IJIA
HaImux (PUIypoK, U 3TO JIETKO 00bsacHUMO. Ho riaaBHBIN
BOIIPOC — KaK 3aBHUCUT KOJUUYECTBO JUIIHUX KJIETOK OT
pasMepoB KBajapaTa BooOIIe (Hampumep, ecJau paccma-
TPUBATH TOJbKO «HEUETHBIE» KBaApPaThI)?




Bosemém wBagpar 7 X 7. MokHO
monpo6oBaTh caMble pa3HbIe BapuUaH-
THI YKJAIKW, HO YBBI — OOJIbIIIE JEeBs- -
T GUTYPOK HUKAK He momerraercsa (To
ecThb 13 KJETOK OCTalTCA JIUIITHUMU).
ITockosnbKy mepeOpaTh BCce BapHUAHTBI
VKJAQAKU TYT yoKe 3aTPYAHUTEJIHHO, HeOOXOAMMO KaK-TO
CTPOTO AOKAa3aTh, UTO ATO JeHCTBUTEIHHO IIPEIeI.

TyT DpUXOOUT HaA IIOMOIIL THUIIAY-
HBIN Ui MOJOOHBIX 3a7ay METOX pac-
Kpacku. Eciiz B HeuéTHOM KBajapare (Ha-
npuMep, 7 X 7) IMOKpacuUThb HEKOTOPhIe
KJEeTKU TaK, KaK IIOKa3aHO Ha PUCYHKeE,
TO B JIIOOYIO (PUTYPKY Z-TeTPaMUHO 00sI-
3aTeJIbHO IIOIAZET 3eJeHad KJIEeTKa, M, CJIeIOBaTeJIbHO,
(urypox He MOKeT OBITH 0OJIbIIE, YeM TAKMX KJIETOK.
IIpumep, Korga GUrypoK POBHO CTOJIBKO, CKOJBKO 3€JI€-
HBIX KJIETOK, JIETKO CTPOUTCS (Hapucyiire erol).

ITockonbKYy Takas pacKpacKa HOAXOMUT IJA JIF0OOTO
HEUETHOTO KBaJpaTa, MOXKHO PeIIuTh 3a7adyy B oO0IeM
Bune. Eciu cropoHa kBaapara 2n — 1, To 3eJI€HBIX KJie-
TOK Oyzer (n—1)2. I3 miomaam KBagpaTa BEIUTEM YKCJIO
3€JIEHBIX KJIETOK, IOMHOYKEHHOe Ha 4, 1 IOJYYUM OTBET:

(2n—-1)2-4(n—1)>=4n-3.

M BOT TYyT CTAaHOBUTCS SICHO, UTO MHTYUIIUSA Ha ceit
pa3 Hac oueHb cUJIbHO moaBesna. OkasbIiBaeTcsA, B KBaapa-
Te 2019 X 2019 npu paspesanuu Ha 3Ur3aru HeM30eKHO
ocrarercsa MmuHUMYyM 4037 numraux Kiaetok! CoBepIiIeHHo
HEOKUJAAHHBIA pe3ysbTarT. KaskeTcad HeBEPOSATHBIM, YTO
TaKoe OTPOMHOE UMCJIO KJEeTOK — YeThIpe ThicAuu! — HU-
KaK He yAacTcsd KaK-HHUOYIb TaK CrPYHOUPOBATH, UTOOBI
BBIPE3aTh 13 HUX XOTs OBI elé OAHY PUTYPKY ...

Yro Kacaercsa YETHBIX KBaJpaToB CO CTOPOHOU 2n,
TO JIETKO IIOKa3aTh MAaCIITa0UpPyeMyl0 KOHCTPYKIIUIO,
IIpu KOTOPO# ocTraércsa 2n + 2 aubo 2n JUITHUX KJIETO-
yeK (B 3aBUCUMOCTH OT JaeaumocTu Ha 4). UTo, KOHEUHO,
SKOHOMHEE, HO BCEé PAaBHO KOJHMUYECTBO JUIITHUX KJETO-
YeK PacTET IPAMO IIPOIIOPIIMOHAIBHO CTOPOHE KBaaparTa,
CTAHOBSACH CKOJIb YTIOAHO OOJBIIUM BOIIPEKM II€PBOHA-
YaJIbHOMY MHTYUTHUBHOMY IIPEIOJIOKEHUIO.

Xynoxxkuuk Eprennii [Tanenko




LU JTAVTHYC ITOJIMHT

YMbI

Mapuna MosriuaHoBa

3a Bcé Bpemsa cyinecTBoBaHuA HoOeneBcKoii Ipe-
MHUHU JINIIL YeThbIpe UeJoBeKa IMOJYUNIN €€ ABAKIbI. ITO
omoxumMuk Ppenepur Cenrep (cm. «KBanTur» N9 3za
2019 ron), pusuk :xou Bapauu, Mapua Kopu u Jlaii-
uyc ITonunr. IIpasga, Bropas HoGeneBckas npemus Ilo-
JIUHTA ObLiIa IIPpeMHuell Mupa — TO e€CTh, II0 MHEHUIO yUé-
HBIX, He coBceM HacTodalei. Ho 1 oHa Oblja mpucy:xaeHa
ITosuHTYy 3a IEHCTBUTEIbHO BAKHYIO U PE3YJIbTATUBHYIO
60pu0y. A KOJIMUYECTBO €ro JOCTHUXKEHUII B XMMUU TIOT-
HyJIO ObI HEe Ha OJHY, a Ha HECKOJbKO IIPeMUIl — TPYIHO
YBEpPeHHO CKas3aThb, KTO 0ojiee U KTO MeHee BeJIUKUii, HO
ITostuHT OBII YK TOYHO CAMBIM Pa3HOCTOPOHHUM XUMU-
KoM XX Bexa. W eleé oH eqUHCTBEHHBIN, KTO IIOJYYII
o0e HobOeneBcKue mpeMuy eIMHOJUYHO, 0€3 OOBIYHOTO

Jlaitryc Rapx [lonunr JeJeHUsI MeXIY IBYMI-TPEeMs JaypeaTaMu.
(Linus Carl Pauling)

28.02.1901-19.08.1994

Jlafimyc pommiica B amMepukaHckoM ropoge Iloprien-
ne, mtaT Operod. OH OJecTsAIe YUNJICA B IIIKOJIEe 11 OUYeHb
PaHO MOCTYIINJ B KOJIJIEK, T/le ITOJIYYnJ BhIcIliee 00pas3o-
Baume. JIFOOOIIBLITHO, UTO B IITKOJIE OH He YCIIeJI CAATh IIapy
KYPCOB HCTOPUU, U HIKOJLHBIA AUIJIOM €My PeIInInCh
BBIZATH yiKe nmocye Hobenesckux npemuii. Ilocse kosten-
JKa yumica B acnupaHType Kaam(popHUNCKOTO TeXHOJIO-
TMYEeCKOr0 MHCTUTYyTa, 3HaMeHuToro Kaarexa, crasIiiero
MEeCTOM ero paboThI Ha AecAaATKH JieT. B koume 20-x romos
OH che3aua B EBpony, rie Kak pas HAUMHAJIOCH OypHOE
pasBuTuUe «HOBOM (Ppu3UKM» (KBAHTOBOI) — a 3HAUUT, U
«HOBOU XuMuu». VI 3TO OIIpeneinao OCHOBHOE HalpaBJie-
HIE ero HayYHbIX NHTEPECOB Ha MHOTHE I'OIbI BIIEPE/.

ATOMBI, CBA3H, MOJIEKY JIBI

T'oBopAT, UTO ecau uaen yYEHOTO YAOCTOUIUCEH CTPOY-
KU B IIIKOJIbHOM YUeOHUKEe, TO OH HaBepHAKa reHuii. Tor-
na ITomuHra MOXKHO Ha3BaTh MHOTOKDPATHBIM T'€HUEM,
TIOCKOJIbKY He OJHA W He ABe CTPOUYKU, a 3HAUUTEJIbHAas
YacThb IMKOJbHBIX YUEOHUKOB II0 XUMUU — 9TO HMEHHO
Te IpeJCTaBIeHUA, KOTOPbIe OH BBEJ B HayKy. KoHeuHo,
TYT HEKOTOPBIE TTOAPOCTKY 3aX0TAT IloIMHTa TPOKJISACTD:
: IITKOJIbHAS XUMUSA He CJIUIIKOM IIONYJApHA, U MHOTHE
Jlaitayc IlonuHr (creBa). CUMTAIOT €€ cJIoKHOoBaTO. Ho MOTJIO GBITH TOPA3A0 XYIKe:

Kaxrex, 1939 r. CKasKeM, MeTOJ MOJIEKYJISPHBIX opOuTasieil, pasBUTHIN
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CPEIHY XUMHUYECKHUX
CBA3EU

MaTuKeHOM IJIs OIMCAHUSA MOJEKYJ, TOUuHee U IIOJIHee,
HO U IIOHATH €r0 HaMHOTO0 CJIOJKHEee.

Teopusa IlomuHra, XoTsd M OCHOBaHA Ha KBAHTOBBIX
pacuérax, OCTaBJIAeT HAM BO3MOXKHOCTH II0JIb30BATBHCS
YOOOHBIMU ¥ IIPUBBIYHBIMH [AJIA Hac MOIEJIAMU MOJIe-
KyJ — KakK OyATo cOOpaHHBIMU M3 KOHCTPyKTOopa.! ATo-
MBI — y3Jbl KOHCTPYKIIMH, a HEKOTOpPbIe Haphbl aTOMOB
COeIUHEHBI «CTEeP)KHAMMN» — XHUMHUYECKUMHU CBA3AMU.
Xumnueckasa CBA3b MEXKAY ABYMsS aToMaMu oOpasyer-
cdA 3a CUET MX DJIEKTPOHOB: JIMOO OAUH aTOM OTHAET CBOI
9JIEKTPOH Apyromy (LOHHAA C843b), TN00 KaKIbINA 13 HUX
«BKJIAJBbIBAET» II0 OJHOMY 9JIEKTPOHY M Yy aATOMOB IIOJIY-
yaeTcA 00IIasa rmapa 3JIEKTPOHOB (K08aJleHMHAs C853b).

M BoT TyT cpasy mepBas BaKHas Belllb, BBeJEHHASA
ITonruHrOoM: YMCTO MOHHAA W YKUCTO KOBAJEHTHAaA CBSA-
3 — 9TO KpaliHue cJiyuyau, a dale ObIBaeT UX CMECh,
Korga obpasyercs o0Ias 5JeKTPOHHAsS Iapa, HO OJUH
W3 aTOMOB YAaCTUUYHO OTTATUBAET OOIMe 3JIeKTPOHBLI Ha
cebsa (kosanreHmHas NOLAPHASL C843b). A BOT KTO U Ha-
CKOJIBKO CUJIBHO «TAHET Oesso Ha ce0sg» — 5TO 3aBUCHUT
OT elllé OAHOI XapaKTepPUCTUKN aTOMOB, KOTOPYIO TaKKe
omnpenenua IlonuHr: OT aJeKmMpoompuyuamesbHOCmu.
Camo mouaTHe, IIpaBla, CYIIECTBOBAJIO y:Ke JaBHO, HO
umeHHO IlosuHT mepBBIA MpuUAyMaJ AJA HEro yIoOHBIN
MeTOJl pacuéTa M CO3AaJ IITKaJy, KOTopas HCIIOJb3yeT-
cs 1o ceii geHb. IIpocTefimuii mpuMep: 9JeKTPOOTPHUILA-
TeJIbHOCTb KHCJIOPOJa HaMHOTO 0OJbIlle, YeM BOIOpPOIa
(3,44 > 2,20), — sHauuT, B MojeKkyse Boasl H,O numenno
KMCJIOPOJ IepeTaruBaeT Ha ce0s 3JIeKTPOHBI, W Ha ero
aToMe II09TOMY (DOPMUPYETCS OTPUIATEJIbHBIN dJIEeKTPU-
yecKUIl 3apsl, a Ha aToMaxX BOJOPOJa — MOJIOMKUTEJb-
HBIN. ITO OIIpeiesisieT MHOTHIE BasKHbIe CBOMCTBA BObI.

Emié ogna cyilecTBeHHas Belllb, BBegeHHas IloauH-
roM, — MOHATHE 2ubpududayuu. ATOMBI yrjaepojaa CIIO-
COOHBI 00OpPAa30BBIBATHL YETHIPE COBEPIIEHHO OIWHAKO-
Bble XMMHUUYECKHe CBA3U (KaK B MOJIEKYyJie IIPUPOIHOTO

! Bamerum: maske Te I[BeTa, KOTOPbIE MHOTHE ITOKOJIEHUS XUMUKOB HC-
TIOJIL3YIOT B YCJIOBHBIX MOJEJIAX MOJIEKYJI (UEPHBIN JIA aTOMOB yIJIepoza,
GeJIbIil IJIA BOJOPOIa, KPaCHBIH IJIs KUCJIOPOaa, CUHUM AJIA a30Ta, U TakK Ja-
Jiee), BOCXOAAT UMeHHO K IIosimHTY U ero coaBTOpaM.

BEANKHUE

Mogenb MOJIEKYJIBI IapalieTa-
MOJIa — U3BECTHOT'O JIEKapCTBa

+
KoBanenTHas H
MOJIAPHASA CBA3b
[J
[ )
KoBanenTuasa
MOJIsIPHAA CBA3b H
+

KoBaneHTHEBIE IIOJIAPHEBIE
CBsdA3HU B MOJIEKYJI€ BOJBbI

Ik aja 31eKTPOOTPUILATETEHOCTHA
1o ITouHry — YeM BBIIIe
CTOJIOUK, TeM 0OJIbIIIe
3JIEKTPOOTPHUIATEIbHOCTD
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BEAUKHE
YMbI

TUBPUOUBAITNAS
B PABHBIX MOJIEKYJIAX

H

H
sp3-rubpuausanus
B metane CH,

CH,

H H

sp?-rubpugusanus
B armiene C,H,

——0= cH

Sp-TUOpPUIM3AIINA
B alleTHUJIeHe C2H2
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rasa, merana CH,, n3o0pax€HHOl 3/]eCh B BepXHel 4a-
ctu pucyHKa). IIpm sToM cmenmajmcThl IO KBAHTOBOM
XUMUU 3HAIOT, UYTO T€ UeThIPE 3JIeKTPOHAa, KOTOPHIE aTOM
yrjiepoia MOKET «BJOKUTL» B o0pasoBaHUe CBsA3el, Ha
camMoM JeJjie HeogmHakoBbl. Ho, mo Ilommury, mpu o0-
pasoBaHNM XHUMUUYECKUX CBA3EH MOJYKET IPOUCXOIUTH
cCMellleHle U yCPeAHeHWe — 3TO W eCTh rubpuamsalrius.
Korga B cmellleHMM y4yacTBYIOT BCE UeThIpe 3JIEKTPO-
Ha (sp3-rubpuausaiiusa), HUTOTOBbIe CBA3U KaK OYATO
HAIIpaBJIeHbl M3 IeHTPa TeTpasapa K ero BepIIuHaM,
Korga Tpu (sp?-rubpuamsarus) — Kaxk OyATO U3 IeHTpa
IIPaBUJIBHOTO TPEYTOJbHIUKA K €Tr0 BepIInHaM, KoTJa ABa
(sp-rubpugusaius) — BAOJb OJHOM JIMHUU B IIPOTUBO-
IOJIOKHBIX HalpaBjeHuAX. Ha sToil ocHOBe MBI MOKeEM
JIETKO TPEJCKAa3bIBATh M HATJIAAHO MIPEJACTaBJATH IIPO-
CTPAHCTBEHHBIE CTPYKTYPhI MHOTHX MOJIEKYI.
Kounenmnunu ITonuura onucansl B ero kuure 1939 ro-
na «Ilpupoma xmmuueckou cBaAsu». 3a 80 jer oHa He
yTpaTuJia CBOEro 3SHaAUEHUA U OCTAETCH, MOMKATYH, caMOm
3HAMEHUTON XNUMHUUYECKOl KHUT'OM BCeX BPEMEH.

KJIETKHA B ®OPME ITIOJIYMECAITA

ITonuHTra HepeaKo Ha3LIBAIOT M OOJHUM 13 OCHOBaTe-
JIeft MOJIeKyJIAPHOI 6mosioruu. Beab OH mepBBIM ITOKa3aJ
MOJIEKYJIAPHYIO IPUPOIY U3BECTHOI OOJIE3HMU.

CepnosudHoksiemouHas aHeMus TPaKTUUECKU He
BcTpeuaercss B Poccuu: aTo 6oJie3Hb a)pUKAHIEB U BbI-
xonateB u3 Appuku. Y aTo ogHAa M3 caMbIX pacmpocTpa-
HEHHBIX HACJIEICTBEHHBIX OOJIe3HEWl B Mupe. ¥ TaKHX
OOJMBHBIX YK€ B BO3pacTe HECKOJbKUX MECAIeB BO3HU-
KaeT He TOJbKO aHeMusa (MaJoKpoBue), HO U 6OJM, Ya-
cTble MH(PEKINYU, OTEKU, BOCTAJIeHUA, TPOOJIEeMEBI C CEPA-
1eM, JETKUMU U cycTaBaMu. 1101 MUKPOCKOIIOM B KPOBU
0OJBLHBIX BUIHBI KPACHBIE KJIETKU KPOBU (9PUTPOITUTHI)
cTpaHHOUN ()OPMBI: HE OOBIYHBIE KPYIJIbIe JUCKU C YIJIy-
O0JIeHreM B cepeuHe, a HeUTO U30THYTOE, IeHCTBUTEIHHO
HAIIOMUHAIOIee CePIl UJIU IIOJYMEeCHII.

l'emernueckas mpupoja dTou 0oJie3HM ObLIAa WPO-
memoucTpupoBana B 1949 rogy. M B Tom ke roxy Ilo-
JIMHT C COABTOPaMU BBIACHUJIMN, UTO UMEHHO ITPOUCXOIUT



CPEAN XUMHUYECRHUX
CBA3EHN

B opranmusme OOJBHBIX HA MOJEKYJaaApHOM ypoBHe. Oxa-
3LIBaeTCH, V JIOAel ¢ CepPIOBUAHOKJJIETOUHOM aHeMueii re-
MOTJIOOMH KPOBU MMeEET He COBCeM TaKue MOJEeKYJIbl, KaK
Yy 340POBBIX Jiofei. IIpuuém Jrroau, nMeIoIue Kak « Hop-
MaJIbHBIN», TAK U «AHOMAJbHBIN» TeMOTrJI00UH (HOCHUTEe-
Ju 00JIe3HM), YYBCTBYIOT ce0sI XOPOIIIO ¥ OOBIYHO HU Ha
YTO He JKaJIyIOTCSI. A BOT €CJIM eCTh TOJbKO aHOMAaJIbHBIN
reMorJioOuH (Takoil peOGEHOK MOYKEeT POAUTHCA, ecau oba
POAUTENA ABJISIOTCA HOCUTENSIMM), TO 00JIe3Hb IIPOTEKa-
et Ts:keso. IToJMHT MOKasas cyIecTBOBaHUEe PA3HBIX Ba-
PUAHTOB T'eMOIJI00MHA C ITIOMOIIBLIO dJIeKTpodopesa — Of-
HOT'0 13 METOJ0B, KOTOPBII IT03BOJISIET PAa3eIATh PA3HbIE
Oenxu. Y BmepBBIE CTAJO IMOHATHO, UTO OTKJIOHEHUE B
CTPOEHUU MOJIEKYJI OTHOTO-eITNHCTBEHHOTr0 Oejika B opra-
HU3Me MOYKEeT UMEThb CaMble CePhE3HbIe TOCTIeICTBUA.

Cefiuac MBI y»Ke JOBOJIbHO MHOI'O 3HA€M O CEPIIOBUJI-
HOKJIETOUHOU aHeMuu. 3HaeM, KaK MMEHHO «OIIIHNOKa»
B CHHTe3e IeMOIJIOOMHA BJAMAET Ha pas3BUTHe OO0JIe3HU.
3Haem, moueMy sTa 00JIe3HBb TaK pacipocTpaHeHa (OKa-
3LIBAETCA, €€ HOCUTEJIN CPABHUTEJIHHO YCTOMUYMUBEI K Ma-
JSIPUU U B YCJOBUAX TPOINKOB MMEIOT IPEUMYIIEeCTBO).
3HaeM, KaK 00JIerYUTh COCTOAHME OOJBHBLIX — XOTHA C U3-
JleueHreM BCE ca0:xXH0. Ho mCXOAHBIM HOHMMAaHNEM IPU-
POABI 3TOM 00Je3HU MBI 00s13aHbI IlouHTy.

CBEPHYTbH BEJIOK

I'maBHBIE «paboune JIOMIAAKM» B JIOOOM JKMBOM Oopra-
HU3ME — MOJIeKYJIbI 0€JIKOB. OTO 1 OCHOBHOM CTPOUTEJIb-
HBIII MaTepuaj KJETOK, U PEeryjsiToOpbl CKOPOCTU 0OJIb-
IIMNHCTBA IIPOIECCOB, M CUTHAJbHbIE W TPAHCIIOPTHBIE
MoJIeKyJabl. C1o0BOM, 063 6eJIKOB HUKYAA.

MosieKkyJia KasKaAoro OejiKka BKJIIOUAeT B ce0s OgHY
WM HECKOJIbKO IeI0YeK U3 3BeHbEeB-aMHHOKICJIOT.
N y 5TUX MOJIEKYJ €CTh YAMUBUTEJILHOE CBOMCTBO: OHU
MOT'YT BBIMOJHATE CBOIO PaboTy, TOJBKO €CJIU I[eIOYKU
MPUHAJA IPAaBUJIbHYIO (popMy B mpocTpaHcTBe. CKaskeM,
MOJIEKYJIBI MHOTHX OeJIKOB CBOPAUMBAIOTCS B KJIYOOUeK,
a HeKOTOpble 00pa3yT TOHKME BOJOKHA WU TPYOOUKHU.
Hy:xxuyoo ¢popmy OelKu B KJIeTKe MPUHUMAIOT CaMOCTO-
ATEeJILHO — a 3HauuT, nHGOpMAIXUsI O TOM, KaK MMEHHO

BEANKHUE
YMbI

HopmaabHbIe 9pUTPOIIUTHL
¥ CEepIIOBUIHAA KIETKA
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AIeKTpodopes reMorIo0nHA
1 — reMoOrI00MH 3J0POBOTO

YeJI0BeKa,

2 — reMoOrJIOOMH 6OJIHLHOT'O
YeJIOBEKa,

3 — reMOTrJIOOVH HOCUTEJIS
6OJIe3HU!.
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CTabUINBUPYIOT CTPYKTYPY
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CBEPHETCS IIeIIOUYKAa B YCJIOBUAX JKUBOM KJETKH, YiKe
«3aIlIuTa» B CAMOU II0CJIeOBATEIbHOCTY aMUHOKCJIIOT.
3asaya o0 IPOCTPAHCTBEHHOM YKJIAAKe MOJEKYJ 0eJIKOB
He IIOJIHOCTBIO perieHa Ao cux nop. Opgaaxo IlosuHry ¢ co-
aBTOpPaMM yJaJIoCh CIeJaTh IePBBIN M, MOKEeT ObITh, HAU-
0ostee sHaunTeNbHBIN Imar. OHU HAILIN CIOCOOBI, KOTOPBI-
MU YKJIAIbIBAIOTCA B IIPOCTPAHCTBE OTHAEJNbHBIE KYCOUKU
0eJIKOBBIX IIeIel — 1 OKa3aJioCch, UTO 9T CIIOCOOBI BCTpeUa-
IOTCA B OTPOMHOM KOJIMYECTBE CAMBbIX Pa3HBIX OEJIKOB.

Bo-miepBBIX, HEKOTOpPHIE (PparMeHTHI OEJIKOBOI Il
CKPYUYMBAIOTCA B CIIMPaJb OIPEJEJEHHOTO BujJa — OMOXU-
MUKHU Ha3bIBAIOT €€ o-cnupanavio. Taxk, Hampumep, B MO-
JIEKyJle MBIIIeYHOro OesiKa MUOIJIOOMHA €CTh BOCEMb
O-CIUPAJIbHBIX yYaCTKOB. BO-BTOPBIX, ITeIlb OE€JIKOBOI MO-
JIEKYJIbI MOXKeT OBITH YyJIOXKeHa CJI0AMU, B3amMOAEHCTBY-
IOIIIMHU MeXKAy co00i; OHM HasbIBaioTca [-croamu. Ha
pUCYHKe n300pasKeHbl O.-CIIMPAJI B MUOTIJIOONHE U [3-CJIon
B MOJIEKYJIe (rOpOMHA — 3TO OEJIOK IIEJKA U Ay THHEL.2

WUneu o-crimpanm u -cJI0€B cyiecTBOBaIM e1rie ao Ilo-
guHra. Ho oH BIiepBble OCTPOUJI TOUHBIE M KOPPEKTHBIE
mozenu. I'oBopAT, UTO MOAEeIUMPOBAHUE O-CIUPATIU OH
mpoBoau B 1948 roxy Bo BpeMsA CUJIBLHOW ITPOCTYABI, OT
HEUero /eJIaTh PUCYA MOJIEKYJIBI Ha aucTe Oymaru. IloTom
OCTaBaJIOCh COBEPIIIEHCTBOBATh PACUETHI U YTOUHATD JeTa-
JIX, ¥ TJIaBHAS CTAThs O CTPYKType OeJIKOB ObLIa OITy0JIn-
KoBaHa B 1951 roay B meHb ero NATUAECATUICTUA.

Cpasy mocie ycmexa c¢ Oeaxkamu IlommHr B3sjcs
3a JTHK. Ho 3mech ero momesb oxasajach HEeBEPHOH —
K OTPOMHOMY OOJIETUEHMIO BCEX, KTO 3aHUMAJICA CTPYK-
rypoii IHK B Te ke roani. 'oBopsaT, uro YorcoH u Kpuk
(Oymymie OTKpBIBATENM MBOMHOM cOHpan), y3HaB 00
omubke IlonmHra, Ha PagoOCTAX HOILIX B 0ap U IPOMY-
CTUJIX 10 CTAKAHYMKY: Tellepb V¥ HUX ObLJI IIIaHC yCIeTh
nepsbiMu. U neficTBUTEIBHO, 10 UX OCHOBOIIOJAraioIero
OTKPBITUSA OCTABAJIMCh CUNTAHHBIE MECHAIILI.

2 MosxeT ObITh, BBI CJIBIIIAJIHI IIPO HEOOBIUHYIO 60JI€3HL « KOPOBhE OEIlIeH-
cTBO». IIpu aT0it Gos1e3HU (M POACTBEHHBIX €i1) HeKOTOphblie OeJIKM OPraHu3-
Ma nprobGpeTarT aHOMAILHYIO IPOCTPAHCTBEHHYIO CTPYKTYPY — HAIpUMeED,
O-CIIMPAJIU IPEeBPAIIAIOTCS B [3-CJIOM — U HE MOTYT (DYHKIIMOHUPOBATE.

Oxonuanue 6 credyrowem Homepe




MATHUTHBIE WH®P bl
wa MATHUTHOR [OCKE

NMeeTca MarHUTHAA JOCKA M MEIIIOK MAarHUTHBIX MU(P U JBYX MArHUT-
HBIX BHAKOB «+» U «=». MarHuTHbIe ITUMPHI U 3TU ABa 3HAKA MOXKHO IIPHU-
KPemaATh («IpUMarHuYuBaTh» ) K MAarHUTHOM TOCKe Ha MyCThIe MEeCTa.

a) YuuTeJIbHUIIA COCTaBUJa Ha JOCKe HeBepHoe paBeHcTBO: 22 +1=33.
Kak mepectaBuTh Be MU(PHI B 3TOM PaBEHCTBE, YTOOBI OHO CTAJIO BEPHBIM ?

0) YunTenbHUIIA JOCTAJa U3 MEIIKa eIlé OAHY TPOMKY M COCTaBUJIa HO-
Boe HeBepHOe paBeHCTBO: 22+ 1=333. Kak nmepectaBuTh B HEM TPU MUMPHI
TaK, YTOOBI OHO CTAJIO BEPHBIM ?

B) HakoHer, yunTeabHUIIA BBICHIIIAJa BCE OCTAJbHbIE MAarHUTHBIE (-
pBI U3 MeIllKa. Bcerpa Jim ymacTcs, MCIOJb3YSA HOPEeNbIAYIINE IIeCTh TP
(omHy enmHUITy, IBE ABOMKN WM TPH TPONKMN) M BCe HOBLIE (HEM3BECTHHIE)
UM PBI, COCTAaBUTH KaKoe-HUOYIb BepHOe PaBEeHCTBO Ha MAarHUTHOM focKe?

Astop I'puropuii 'anbnepun

29241=333|
224+1=33

Xynoxxauk Enena IlBetraeBa
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Berbipe3aliauy

Banepusa Cupora

1. ITouemy BOKpYT IepeBbeB
CHET B KOHIIE 3UMBbI IIPOTANBAET
.. ObIcTpee?

2. BpeBHO Jierue BOAbI, a MOHETKA TsKejee
BOJBLI. 3HAUNUT, MOHETKA TAKejee OpeBHa?




3. Ilouemy B KocMmUYecKOM Kopabie
HeJIb3A OTKPBITH OKHO? A UYTO Ke me-
JIaTh, €CJIX HaJao BeIiiTH HApPY:Ry? ['ne Ha
3eMJe IpUMeHAETCA TOT JKe IIPUHITUI?

4. K namiouke Bcerga Be-
IET TBOWMHOM IIPOBOM (PsAAOM
JIIB€ MIPOBOJIOYUKM, Pas3IesIEH-
HBIE I/IBOJIHII,I/IGI/I) 3auem?
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F ameMamu‘lecKuu
’ KIP SKOIK

AJIeRcaHz[p Banakos

CTPOWTEALCTEBO |
TREYTOABHHEA |
BEAET

CMY “ABCD"

18

Ug/BEP- LI NPLISHAK
PABEHC TEA 'rpsvrnndnum

B nr000M HIKOJIBLHOM y4YeOHHKE TIeo-
MeTpUM BBl HaAWAEéTe TpH HPU3HAKA pa-
BEHCTBa TPEYIrOJbHUKOB. A BepeH JH
YeTBEPTHIN NPU3HAK: II0 ABYM CTOPOHAM
U yIJy, JiesKalleMy HaIpoOTHB OJHOW U3
Hux? He o6asarenbHo! BoT mmpocToii mpu- A 5 C
Mmep. BosbMéM paBHOOenpeHHBINI Tpe- Puec. 1
yroabHUK ABC. Ha ero ocHoBaunuu AC, HO He IIOcepeau-
He, oTMeTuM TOUKy D (puc. 1). Torma B TpeyroibHuUKaxX
ABD u CBD cropona BD ob6mas, AB=CB u /BAD =
=/ BCD, a TpeyroJlbHUKH He PaBHBI, TaKk Kak AD#CD.

Ho mnorga mpusHak paboTaer, a €CJu U HET, TO MeXK-
Iy TPEYyroJbHUKAMU €CTh CBA3b. UTOOBI B 9TOM pPaso-
OpaTbCcdA, peIIuM 3aJady: BOCCTAHOBUTH TPEYTOJbHUK
ABC, ecntuAB=c, BC=au /BAC =a.<90°.

Crpoum yros A, paBHBIA O, OTKJIaALIBa€M Ha OJHOI
13 ero CTOPOH OTPe30K AB IJIWHBI ¢ U IPOBOJAUM OKPYIK-
HOCTb C IleHTpoM B u paaguycom a. Jlajiee BO3MOXKHBI TP
caydasi:

1) Oxpy:KHOCTh He mepeceKa-
eT Ipyrywo crtopoHy yria. Torma
3a7ava pelreHui He MMeeT, 1 9TOT ‘
cJiydaii HaM HeMHTepPeCeH. 2

2) OKpy>KHOCTBb KacaeTcs Apy-
rOM CTOPOHBI yIJIa, TOTJA 3ajaua " & ——
UMeeT eINHCTBEHHOE peIlleHue.

Ho u sToT cayuaii HemHTEepeceH,

TaK KaK UCKOMBINA TPEYTOJIbHUK —
MIpAMOYTOJIbHBIN, a NpU3HaK pa-

BEHCTBA MPAMOYIOJBHLIX Tpe- C
YVIONbHUKOB II0 TUIOTEHy3e U 4, IC
OCTPOMY YTJIY XOPOIIIO U3BECTEH. Puc. 3

3) OKpPYKHOCTH IIepeceKaeT MPAMYIO, COIEePIKAaIIyIO
CTOpPOHY yTJIa, B IBYX TOuKax (puc. 4, a, 0). B

Eciu oxpy:XHOCTH mepe-
ceKaeT MMEHHO CMOpPOHY yrJa,
KaK Ha PUCYHKe 4,a, MbI IOJY-
YMM JBa HEPABHBIX TPEYIoJib-
HUKA, YAOBJIETBOPAMIIUX yC-




nosuto 3anauu: ABC, u ABC, (u nmpusHak He paboraer).
Ho oTmeTnMm, 4TO B 9THX TPEYTOJbHUKAX CyMMa yrioB C,
u C, paBHa 180° (Tak xak yraet AC, B u C,C,B cMexHbIe,
a yroa C,C B pasen yray C,C,B).

Ecnu e OKDPYKHOCTH IIEpeceKaeT npodoJieHue
CcmMopoHbL yTJia, KaK Ha PUCYHKe 4, 0, 3ajaUa UMeeT eJH-

CTBEHHOE pellleHNne: YCJIOBUIO B
YIOBJIETBOPSET TOJBKO Tpe- a a
yronbHuK ABC, (u mpusHak C; o c,
paboraer). Puc. 4,06

Nrak, MBI JOKa3aJu yTBeP:;KAEHNE: MMyCTh ABE CTOPO-
HBI OJHOTO TPEYTroJbHUKA COOTBETCTBEHHO PABHBI IBYM
CTOPOHAM JIPYroro M PaBHBI YIJbI HANPOTHB KAKUX-TO
JBYX pPaBHBIX M3 3THX CTOPOH; TOTJA JU0OO TPEyroJbHH-
KM paBHBI, JN00O CyMMa yIJIOB HANIPOTHUB ABYX APYTUX
PaBHBIX cTOPOH paBHa 180°.

YTo0bl Pa3JUYUTL 9TH OBa CJAydas, 3aMETHUM, UTO
a <c Ha pucyHke 4,a u a > c Ha pucyHke 4,6. Temeps
MOXKHO C(hOPMYJIMPOBATh YETBEPTHIN IIPU3HAK PABEHCTBA
TPEYTOJbHUKOB: €CJIH JABEe CTOPOHBI OJHOTO TPEYroJib-
HHKA COOTBETCTBEHHO PaBHBI JBYM CTOPOHAM IPYroOro
M PABHBI YIJIbI IIPOTUB OOJBIINX M3 3THX CTOPOH, TO Ta-
KHe TPeYTroJbHUKHN PABHBI.

Yupaxxkaenue 1. a) O6bAcHUTE, ITOUeMy MOXKHO He
paccMaTpuBaTh cJaydau a=c.

0) PaccmoTrpure cayuaii, Korga o= 90°.

Yupaxkaenue 2. Yron BAC rtpeyroabuuxka ABC pa-
Bern 15°. MoOKHO JM OJHO3HAUHO OIPEAEJUTL CTOPOHY
AC, eciu a) AB=3, BC=4; 6) AB=4, BC=3? OrseT 0060-
CHYMUTe.

IIpuMeHUM MMOJyUYeHHBIE 3HAHUS HA IPAKTUKE.

IIpumep 1. /IBe CTOPOHBI OJHOT'O TPEYTOJBHUKA CO-
OTBETCTBEHHO PABHBI IBYM CTOPOHAM JIPYroro, M paBHBI
BBICOTBI, NIPOBEAEHHBLIE K OIHOII IIape ¢
paBHBIX CTOpPOoH. O0s3aTESIbHO JU 3THU
TPEeyroJIbHUKU PABHBI?

OtBer: He 00A3aTEIBHO. H
Pewenue. PaccMOTPUM OCTPOYTOJIb- A
HBI TpeyroabHUK ABC U ero BBICOTY B

BH. Ha npogos:xeHun cTropoHbl AC 3a
BEPIIUHY A OTMETUM TOUKY D TaK, 4TO

AD=AC (puc. 5). Torma B TpeyrojibHu-
D Puc. 5
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Kax ABC u ABD cropona AB obmas, AC=AD u K sTuM
cTOpoHaM IIpoBeeHa o0Iasa Bbicora. Ho aTu Tpeyroib-
HUKM He PaBHBI, TaK Kak ABD — TyIOYroJIbHBIH Tpe-
YTOJIbHUK.

YupakHenue 3. VIamMeHUTCA JIU OTBET, €CJIM PaBHbBIE
BBICOTBI IIPOBEAEHBI K TPETHUM CTOPOHAM ?

IIpumep 2. B BuimyKJOM ueThIpEXyroabHuUKe ABCD
paBubl yribl A u C u cropoHbl AB u CD. O6s13aTeIbHO JU
ABCD — napaJjiaenorpaMm?

OtBer: He 060A3aTeIBHO.

Pewenue. Ha pucyake 6 BbI BUAUTE
YeThIPEXYTOJbHUK, KOTOPBIA IIOJYyUYeH
13 TPeyroJbHUKA, M300pa’KEHHOrO Ha
pucyHkKe 1: MBI «OTpe3aju» TPEYIroJb-
HUK BCD u mpucTaBuUJIN €ro K CTOPOHE Puc. 6
BD B «mepeBépHyTOM» Buie. Torma B 4eTBIPEXYTOJIbHU-
Ke ABCD umeem: LA=/C nu AB=CD, HO mapaJjejo-
rpaMMOM OH He ABJsAeTcd, Tak kKak BC#AD.

IIpumep 3. BuyTpu paBHOOEAPEHHOTO TPEYTOJILHU-
Ka ABC c ocuoBanueMm AC ormeuenHa Touka K Tax, 4To
/AKB=/BKC. Jorkaxure, uro npamas BK mpoxoaurt
yepes cepequny cTopousl AC.

Pewenue. Tak kax BK — 00- B
I1as CTOPOHAa TPeyroabHUKoB AKB
u CKB, u3 ycjaoBusa 3aJaum cJe-

IyeT, uTo JinbO 5TH TPEYroJIbHU-

KU paBHBI, 6o L KAB+ /KCB = %!
=180° (puc. 7). Ho BTOpOI1 cayuait N :
IIPOTUBOPEUYUT TEOPEME O CyMMe Puc. T
YTIJIOB TPEYTOJILHUKA.

W3 paBencrBa TpeyroabHUKOB AKB u CKB cienyer,
uyro ayu BK — 6uccekrpuca yria ABC, torga npamaa BK
COZlep:KUT MeauaHy TpeyroabHuka ABC, To ecThb mepece-
Kaet ctopoHy AC B eé€ cepenuHe.

IIpumep 4 (T.Kasuuwsiha,
Mockosckas mamemamuiecKas
oaumnuada, 2003 200, 8 kaacc).
B Tpeyromruuxke ABC Ha cTOpO-
Hax AC u BC oTMeueHBI TaKue Y
Toukn X u Y, utro LABX=/YAC,

/AYB = /BXC, XC=YB. Haii-
IUTe yrJbl TpeyroabHuka ABC. X
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Pewenue. Tak xax yrael BXC u AYB BHeIlIHue IJs
TpeyrodbHUKOB ABX u CAY coOTBEeTCTBEeHHO, TO /. BAX=
= /BXC - /ABX = /AYB — /YAC = /YCA (puc. 8).
CraemoBaTesibHO, TpeyroabHuK ABC paBHOOEIPEHHBIN:
AB=BC.

B tpeyroaramkax XBC u YAB umeem: XC =YB,
BC=AB u /BXC=/AYB. Kpome Toro, YB<BC=AB,
sumaunt, XC < BC. Tak kax paBHBIE YIJIBI JeXKaT HAIIPO- l < _/J
TUB OOJILININX M3 PACCMATPUBAEMEIX CTOPOH, TO 9THU Tpe- | '
YTOJILHUKY PaBHBI (II0 ueTBépTOoMy IpusHaky). Cue- . r ,
moBatesibHO, /. BCX = /ABY, torma AB = AC. Takum \ : I
ob0paszom, TpeyroabHUK ABC — paBHOCTOPOHHWII, 3HAa- \ - |

YT, Ka3KIbIH ero yrou pasex 60°. I'. C ' Il
; Ve

O060oCcHOBATDH, UTO M3 IMOJYYEHHBIX PABEHCTB CJIEOYET 0
NMEHHO PaBEHCTBO TPEYTrOJbHUKOB, a He cJIydaii, Korjaa r—r—T"T"T ™TT T
/XBC+/YAB=180", MmoxxXHO UHaye:

/XBC+/YAB< /ABC+/CAB=180°-/ZACB<180".

Orser: Tpu yria mo 60°.
IIpennaraemM HECKOJIBKO 3a1a4 AJIS CAMOCTOATEIbHO-

; ! : o -
ro pemeHusa. YacTb U3 HUX MOXKHO PEIINThH, He MCIIOJIb- f !
3y (PAaKTOB U IIPHUEMOB, PACCMOTPEHHEBIX BhIIe. Ho ecou 11tk a4
X UCIIOJIb30BaTh, PEIIeHus OyAyT HanboIee KOPOTKUMU. | ) é:‘\\

SAIHAYN NJId CAMOCTOATEJIBHOI'O PEINTEHUA

1. Ha paBubix cropoHax AB u BC TpeyrojbHUKAa
ABC ormeuenbl Touku E 1 D COOTBETCTBEHHO TaK, YTO
AD=CE. O6asaTesibHO Ju paBHBI oTpe3ku AE u CD?

2. B rpeyronbuukax ABC u A B.C: AB=AB,
BC=B,C,u £C+£C,=180°. Bepro iu, uro LA=/A,?

3. Ha ocuoBanum AC paBHOOEAPEHHOTO TPEYTOJIb-
Huka ABC ormeuena Touka P tak, utro AP =AB. Ha
cTopone AB oTMeueHa TOUKa @ Tak, uro PQ = PB. [lo-
Kaxkure, utro AQ=CP.

4. Ha ctopoue BC paBHOCTOPOHHET'O TPEYTOJIbHI-

kKa ABC ormeueHa Touka M, a Ha IPOAOJKEHUUN CTO-
poubl AC 3a Touky C — Touka N, npuuém AM = MN.

Hoxkasxkute, uro BM =CN. : L
5 (E. Bakxaes, Mockosckas mamemamuyiecKas = o
oaumnuada, 2019 200, 8 kaacc). BEHyTpu paBHOOE- = H

apeHHOTO0 TpeyroabHnka ABC orMmeuena Touka K Tak,
yro AB=BC=CK u £ KAC=30°. Haiigute yron AKB.

Xynoxxuuk Ajekceii Baiinep
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Xynoxuur Aprém KocTiokeBuu

NEPNEHAMKYNAPHBIE BUCCEKTPUCHI

JlaH MHOTOYTroJIbHUK, Yy KOTOPOTO
JIIOOBIE Be coCeqHIe CTOPOHEI IIepIIeH-
INKyJIapHbl. HasoBéM 1aBe ero Bepiiu-
HBl He OPYIHCHbLMU, ecIn OucCeKTpu-
Chbl MHOTOYTOJIbHHKA, BBIXONAIINE W3
9TUX BEpIINH, MNePHeHINKYJIIPHBI.

Hoxaxure, 4TO AJIA JIOO0W BEPIIUHBI
KOJINUECTBO He APY'KHBIX C Hel Bep-
IIIWH YE€THO.

Jdra 3ajaua mpejjarajach CTapille-
KJiaccHuKam Ha 0azoBoM Type XLI Typ-
Hupa I'opozoB; y He€ ecTb HECKOJIb-
KO KOPOTKUX U KpPacCHUBBLIX peIIeHUuH.
PucyHoxk MBI mpuBesu I TpUMepa

A

(BeJIEHBIM IIOKa3aHbI OMCCEKTPUCCHI
BePIINH, HE APYKHBIX C BEePIIUHON A),
HYKHO HAWTU pelleHue IJs BCeX CJY-
yaes. [TompooOyiiTe!

Astopst Muxana CKOIEHKOB,
Anexceit 3acaaBcKuii




XLI TYPH/P FOPOAOOB;
OCEHHU TVYP, 8-9 KITACCbI

OJIVIVILIa a1

13 u 27 okTsabpsa 2019 roga cocTosyicss OCEHHUUN TYp
XLI Typuupa I'opomoB — MexxayHapOIHOTO MaTeMaTuye-
CKOI'0 COPEBHOBAHUA JJIA IMKOJLHUKOB. [IpuBoauM 6aso-
BBIN U CJIOJKHBIA BapHUaHTEI A 8 -9 KyaaccoB. B ckoOKax
IocJjie HoMepa 3aJauy YKasaHO YMCJIO 0ajIoB, IPUCYIK-
MaBIIKUXCS 3a €€ MoJIHOe perrenue. IIpu moaBegeHUNT UTO-
FOB y Ka’KAOT0 YYACTHHUKA YUYMTHIBAIOTCA TPU 3aaauu,
II0 KOTOPBLIM OH HaOpaJs 0oJibllle Bcero 0ajaoB (0aJLIbl 3a
IMIYHKTBI OMAHOM 3aaYll CYMMUPYIOTCS).

BasoBbi BapuiaHT

1 (4 6anna). PoKYCHUK BBLIOKUJ B PAJ KOJOAY U3
52 xapr (pybamkaMu BBepX) M 00bABUJI, 4TO 51 U3 HUX
OyAyT BRIKMHYTHI CO CTOJIA, a OCTaHeTCd TPouka Tped.
3puTesab Ha KayKJIOM Illare T'OBOPUT, KAKYIO II0 CUETY
C Kpasd KapTy HaJ0 BBIKMHYTH, a (POKYCHUK BBIOMpAaET,
¢ JIEBOTO WJIM C IIPAaBOTO Kpas CUUTATH, U BBIKUIBLIBAET
COOTBETCTBYIOINIYIO KapTy. IIpu Kakux HauaJIbHBIX I10JI0-
JKEeHUAX TPOouKU Tped POKYCHUK MOJKET rapaHTHUPOBaATh
ycrmex ¢okryca? (I'me mekut Tpoiika Tped, (POKYCHUK
3HAaerT.)
Aunexceil Boponaes
2 (4 6anna). [lana oKpPy*KHOCTH 0 ¢ eHTpoM O U nBE
e€ paszauunble ToukKu A u C. [{na aro6o#t Apyroit Tou-
Ku P HA 0 orMeTuM cepenuubl X u Y oTpeskoB AP u CP
¥ IOCTPOUM TOUKY H mepeceueHUS BbICOT TPEYTrOJbHUKA
OXY. Hoxaxxure, 4TO MOJIOJKEHUE TOUKU H He 3aBUCUT
oT BeIOOpAa TOUKHU P.

Apmemuit Coxonos

3 (4 6annma). B kaxxkgoii kiaeTke moagocku aauHbl 100
crout 1o puinke. MoxkHo 3a 1 py0JIb TIOMEHATH MECTAMU
JI00bIe ABe cocenHue (PUINKHU, a TaK:Ke MOXKHO OecIar-
HO IIOMEHATH MeCTaMu JI0bIe ABe QUIIKN, MEeXKIY KOTO-
PBIMU CTOAT POBHO Tpu GUINKH. 3a KaKOoe HauMeHbIIIee
KOJITYEeCTBO PyOJIeli MOYKHO IIEPECTaBUTL (PUIIKU B 00-
paTHOM IIOPAIKe?

Ezop Baxaes




XLI TYPHV/P roPOO0OB,
OCEHHWA TYP, 8-9 KJIACCHI

.t'lr‘“\“r”‘;al!‘_l'
4 (5 0annoB). IlaHBI LEJIble YKUCIA A;, Ayeer Qygo0r
ITo kpyry s3amucaHel UX KBaJpaThl a?, aZ,..., a%,,. Cym-
Ma JI00bIX 41 moApaAm MAYIHUX YKCEeJ Ha KPyre AeJHUTCS
Ha 412. BepHO 1M, 4TO KasKJ0e U3 YUCE] A5 Ayseees Aigoo

neautrcsa Ha 417
Bopuc ®penkun

5 (6 6anmoB). ¥ Bacu ecTh HeorpaHWUYEHHBIN 3amac
O6pyckoB 1 X1 X3 u yronkos u3 Tpéx Kyomkos 1 X1 X1,
Baca 1menmkoM 3amoyiHMJI mMU KOPOOKY m X n X k, rae
m, n u k — 1neasle ymucia, 6boabirue yuem 1. Ilokakure,
YTO MOXKHO OBILJIO 000MTHCH JIUIITh YTOJKAMU.

Muxaun Egdoxumos

Cro>kHbI BapuiaHT

1. Ha30BéM c.stoxcHOCMbI0 IIeJoro uncia n > 1 Koau-
YeCTBO COMHOMKUTEJIEl B ero pasjioyKeHUU Ha IIPOCTHIe
(HammrpumMep, cJIoKHOCTH umces 4 u 6 pasua 2). Ilaa Ka-
KHUX N BCe YKCJIA MEXKIY N 1 21 UMEIOT CJI0KHOCTh

a) (2 6asma) He OoJIbIlle, UEM Y 11;

0) (2 6anma) MmeHbIIIEe, UeM Y n.?

Bopuc ®Ppenrkun

2 (7 o6anmom). JIBa OCTPOYTOJIbHBIX TPEYTrOJbHUKA
ABC u A B,C, takoBsl, uTo Touku B, u C, jexaT Ha CTO-
pore BC, a Touka A, jieXut BHyTpu Tpeyroabaurka ABC.
ITycte S m S, — COOTBETCTBEHHO ILJIOWIAAMW ITUX Tpe-
YTOJBbHUKOB. J[loKaKuTe, 4TO

S S

> 1
AB+AC ~ AB,+AC,"

Haupu Cedparan, Havsa Bozdanos

3 (7 6annos). Ectb 100 BHellTHe HEPA3JIUUYUMBIX MO-
HeT TPEX THUIIOB: 30JI0ThIE, cepeOpAHbIe U MeITHbIe (KarK-
IBLIA TUO BCTpeuaeTcs XOTs Obl pas). I3BecTHO, YTO 30-
JIOTBIE BEeCcAT 10 3 rpamMMa, cepedpsaHble — M0 2 rpamMmMa,
MenHbIe — 110 1 rpammy. Kak Ha yarmeyHbIX Becax 0e3 ru-
PeK rapaHTUPOBAHHO ONPEAEJUTH TUI Y BCeX MOHET He
6osiee uem 3a 101 B3BemmuBaHuE?

Baaducaas Hosuros



XLI TYPH/P FOPOAOOB;
OCEHHU TVYP, 8-9 KITACCbI

4 (7 o6annos). 3 menTpa O OmMCaHHOI OKPYKHO-
ctu TpeyrojbHuka ABC omycTH/aM IepHeHINKYJISpPbI
OP u OQ® Ha OUCCEKTPUCHI BHYTPEHHErO U BHEIITHETrO
yrioB nipu BepmiuHe B. Jlokaxkure, uTo npamaa PQ me-
JIUT IIOTI0JIAM OTPE30K, COeAUHAIOIINI cepeInHbl CTOPOH
CBu AB.

Apmemuiit Coxonos

5 (8 6anmoB). HazoBém mapy (m, n) pa3auuHBIX Ha-
TYPaJLHBIX YHWCEJ M U N XOpouwleil, ecJau Yucjia mn u
(m+1)+(n+1)— Tounble KBagpaThl. [JJOKaKNUTE, YTO AJIA
KaiKJI0T0 HATYypPaJLHOTO M CYIIeCTBYeT XOTs ObI OAHO Ta-
Koe HaTypaJbHOe 1 > m, 4To mapa (m, n) xopoImas.

IOpuit Mapkenos

6 (8 6anmos). Y Iletu ObLIO HECKOJBKO CTOPYOJIE-
BOK, APYIuX JgeHer He 0bL10. IleTsa cTaa moKymnaTh KHUTH
(kasxIasi KHATa CTOUT IeJI0e YKMCJI0 PyO0JIeii) U IoJaydYaTh
cmauy mejoubio (MoHeTamMu B 1 pyOuib). Ilpu mokymke
noporout KHuru (He meresyie 100 py6aeir) Ilersa pacmia-
YUBAJICSI TOJBKO CTOPYOJEBKAMU (MUHUMAJLHBIM He-
00XOAMMBIM KX KOJHNYECTBOM), a IIPU IOKYHOKe MIeré-
Boii (mermeBye 100 pyOJseii) pacmiaauymBajcsa MeEJIOUbIO,
ecJii XBaTaJi0o, a eCcJH He XBaTajllo — CTOPYOJIEBKOI.
K momenTy, Korma cTopy0JE€BOK He ocTajaoch, Ilers mo-
TPATUJ HAa KHUTY POBHO MOJIOBUHY CBOUX AeHer. Mor Jjin
ITeTss X 9TOMy MOMEHTY IMOTPATUTL HA KHUT'UA XOTS ObI
5 TeIcAY pyOIeii?

Tamvana Ka3uuvtHa

7 (10 6annoB). Ha ogHOM CTOpPOHE IIJIOCKOU JIE€PEBSIH-
HOI IJacTUHKM HapHCOBaH KJETUYAThIN KBaJpaT, B HEM
102 kyieTKu HaMasaHbI YEpHOU KpacKoi. Ilers, ucmob-
3ys MJIACTUHKY KaK medaThb, 100 pas mpuaoKuiI eé K Oe-
JIOMY JIUCTY, WM KaKAbIA pasd aTu 102 KjaeTKu (1 TOJIBKO
OHM) OCTABJISJIN YEPHBLIA OTIEeYaTOK Ha Oymare. Mor ju
B mTOre Ha JjJumcrte moayumThbesa KBazapar 101 X 101, sce
KJIETKU KOTOPOT0, KPOMEe OIHO YIJIOBOU, YépHbIE?

Anexcandp I'pubanko

-~y

—Hol4 [/e7g
\ 33(4,0,[//;,‘{; /f%r'a
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Xynoxxuuk Cepreit Hyo
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KOHKYPC

skrianariuizizizar No PYCCKOMY A3bIKY

B sTOoM HOMEpE MBI TOBOAWM MTOTH IIPOIILJIOTOTHETO KOHKYPCA 110 PYCCKOMY A3BIKY.

INOBEJUTEJAMMN CTAJIN

Koctukos Biaanucias Camapa ruMHa3usa Ne 2 4 K.
Jlapnonosa Enena Kamuauarpan ruMHas3ug Ne 32 5 KJI.
Crenuna Ajmca MockBa mKoJia Ne 548 6 K.
Cyxux 9nyapna Coun mrosa Ne 78 8 K.
EpemeeBa Codpbsa IleTpos3aBosck Hep:kaBUHCKUI Iullen 9 KJI.
JIuauuenko [lapbsa Mocksa mkosga Ne 1543 8 KJ1.
OnetnnkoBa Y IbAHA Yepkecck mroJja Ne 3 4 KJ1.
Pab6osa Mapua MockBa mrxoJia Ne 192 7 KJI.
CoBerkuH I'1e6 MockBa mKoJia Ne1210 6 K.
Ty:xxur Oabra MockBa mKoJia Ne179 11 k.
TroxoB Januuni n. Hosriii Caer, «IIpuropogHada mKoga» 9 K.
JlenuHrpaackas obJI.

HOnoB Bacumit Caukrt-IleTepOypr auneit Ne150 6 KJI.
KPOME TOI'O, MBI OTMEYAEM CJIEAYIOIINX YYHACTHNKOB
BunennueBa Mapbsana Caukr-IleTepOypr mkosa Ne 137 4 K1,
HexaeBa Exarepuna MockBa mKosia Ne179 7 RJI.
YepkamuH Jles OmMck mKoJa Ne107 5 KJI.

B 11 GJIATOOJAPUM BCEX OCTAJIBHBIX YHACTHNKOB KOHKYPCA! 1IN

CHEHI/IAJII)HOI/L'I IIPEMUEMN 3A JIVUIIIEE PEIITEHUE SAODAY IV TYPA HATPAKITAETCS
Cyxux 9ayapna Coun mxosa Ne 78 8 K.

.............................................................................................................................................................

Mz HaunHaeM KouHKypc 2020 roxa! ITobemureseii »kayT npusbl. IIpegycMoTpeHBI
cuenuagbHbIe IIPEeMUU 3a JIyUlliee pellleHue OTAeJbHBIX TypoB. Pemrenus I Typa ot-
npaBisiiTe o agpecy ruskonkurs@kvantik.org me mosmaee 1 mapra. B nuckMe Kpo-
Me UMeHU U (paMUJINU YKaKUTe Balll TOPOJ, a TaKsKe IITKOJY U KJIAcC, I'Zle BbI YUUTECH.
IIpengnaraiiTe Ha KOHKYpPC 3agaud COOCTBEHHOT'O COUMHEHUA — JIydIlue OyayT omyOJiu-

KOBaHBI.

HKenaem ycnexal Arg aysezo Bocnpusmus
1 TYP OKPYKAroOWE20 MUpa
f 3Har0 daxe d6a npedmema:
cmapmpoH u Hoymdyk.
TOABKO HENOHAMMO, Npu Yem
adeck OAUIHEUBI?

1. Kakoii mpeameT, He0OXOAMMBIIZ MHOTHUM JIO-
OIAM [OJIs JIYYIIero BOCIPHUATUS OKPYKaIOIIero
MHpa, B HEKOTOPBIX CEeBEPHOPYCCKMUX I'OBOpax Ha-
3BLIBAIOT OU3Heuamu?

C.B. [[vauenko
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KOHKYPC

Nno PYCCKOMY A3bIKY OJIViMiLiviagn

Marepuan noarorosus Niabsa UTKknn

'l'

2. I3 masBanmua crpanbl Bosusus MOXKHO, OTOPO-

. Celivac -mo MoHHO ¢ 3mum
CUB JiBe IlepBble OYKBBI, IIOJYUYUTHh Ha3BaHUe APYTron sadaruem cnpabumes!

crtpaubl — Jlusua*. Pazymeercs, TeM Ke CBOMCTBOM
o0JIamaioT U IpuUJaraTeibHbIe, 00pa3oBaHHBIE OT Ha-
3BAaHUUA OSTUX CTPaH: OOJNUBULUCKUIL — JAUBUILCKUIL.
Haiinure HazBaHUA IBYX CTPaH TaKUe, UTO:

— mpujaratejbHble, 00pa3soBaHHBIE OT ITUX Ha-
3BaHUI, 00J1a4aI0T TE€M K€ CBOIICTBOM;

— caMU Ha3BaHUSA CTPAH 3TUM CBOMCTBOM He 00Ja-

IatoT.
HU.B. UmkuH
4. — MHe Ha OeHb
ﬂmof::,:r ;ﬂ%‘:;ﬂ POXIEHUA JepeBsH- A oH mouHo fBce
Mms y HeE kakoe -mo Hyio AJIb®Y mnoxa- dykBor BeizoBapubBaem?
RODOSPUMENDHOL. pmiu! — IOXBACTAJCH

Momeme npolfepume

Y Heé dokymeHmbi? BoBouka cBoeit moapy-

re MamresnnbKe.

— FKak »at10 Tak:
«gepeBaaayl0  AJIb-
DY »?! — paccmesach
Mamienpka. — Ecuam
AJIb®Y, smauur, yx
TOYHO He JePeBAHHYIO!

Bosouka CKasal f
nmpaBay, XOTs, e€CJIH IIOAyMaTh, yAuBJIeHHe Ma-
KTO W3 UJeHOB CeMBbU IepPBLIM IIeHbKY MOXKHO IIOHATH. Kakoe coueramme us
CTAUL TAK €6 HA3LIBATE? IBYX CcJOB MbI 3aMeHUIU Ha «AJIbDA»?

JL.3. Hmrxuna K.B. Jlumeunyesa

1 |.- . ll
3. OIHY MOXKUIYIO KEHIIUHY

eé poxHble HasblBaau bBapina.
Kax ObL1O0 €€ HacTosAllee mMs?

Odmo mozy crasame - 5. Ecaim moHmMaTh 3HAUeHME 3TOTO IIpPUJIa-
K KoHuy nepbozo z0da KuaHu

OH ChMaA OHEHE HAMPUIHEM

raTeJbHOT0 OYKBaJIbHO, MOYKHO CKasaTh, YTO
aoau oosruHO craHoBATCA TAKVMMMU K KOHITY
IIepPBOro roja XKu3Hu. B melicTBUTEILHOCTH He-
KOTOPBIE JIIOAU, K COXKAJIEHUI0, HEe CTAHOBATCSH
mo-Hacroamemy TAKWMUM wukorma. Kaxoe
IpuarateJIbHoe MbI 3aMeHuau Ha TAKOI?
C.U. Ilepesepsesa

Xynoxxkuuk Hukonait KpyTukos

* CMm. «KBanTux», Ne6, 2015, c. 27.
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B KOHKYPC I10 PYCCKOMY A3BIKY, IV TYP
(«KBanTur» Ne 10, 2019)

16. ITocnie 00HO20 npumeuamenvbH020 CAYLAS
pasooiinuk Mep3asuo oueHb noawOUL uzpy CJaLO06.
«He 6ydy-ka s 6oavwe cnpawusamsv " Kowenék
uau Husuv?”, — pewus on 00HaxHcObl. — Bydy ayu-
we cnpawusamsv "AJIBPA unu BETA?": cmbica,
6 obujem, mom e cambvlil, 3amo KaK Kpacueo —
€064 OMAUYAIOMCA MOJLKO NocaedHell OYKE0iL».
Kax cmaa 38yuvambs onpoc Mepsasuo?

Bomnpoc «Komenék nam Kusub? » 03HaAUaeT He-
uyro Bpome «OrmaBail meHbIW, UJIW MBI OTIPABUM
Tebs Ha TOT cBeT!» IloI0OMB UTPYy CJIOB, HAXOX-
yuBBIA Mep3aBuo 3aMeHUJI 3TOT BOIIPOC BOITPOCOM
«Kas3ua niau Ka3up?»: CMBICT, AefiCTBUTEIbHO, II0-
JIydaJics IPUMEPHO TOT K€ CAMBIH.

Ho6aBuM, UTO YYACTHHUKU KOHKYPCA IIPEIJIO-
JKUJIV CBOI BapMAHT BOIIPOCA, MAJIO YeM YCTYIIalo-
muit BapuaHTy MepsaBuo: «I'po6 mau rpom?»

17. B nanucannoii 8 Hauane XVII eexa «I'pan-
mamure» Menemus Cmompuyrxozo o0 3HAMEeHUMOM
susanmuiickom yepkosHom Oeamene Hukroaae
Cmydume zogopumcs: «Om 10HbLL 8epcmbl npeda-
cma ezo podumeas yuumucs KkHuzam». 4mo 3decw
o3nHauaem cno6o «gepcmar»? Kawxoe cnoeo coepe-
MEHHO020 PYCCKO20 A3bLKA 6bl MOJHCENMe NPUEecmu 6
noomeepicdenue? Kpamrxo noschume omaem.

IlpuBenénnaa ¢pasa, OUYEBUAHO, SHAUUT
«C 10HOTO ... POAUTEIN OTHAAIN €r0 YIUThCA KHU-
raM (To ecTh rpamMore)». IIo KOHTEKCTY MMOHATHO,
YTO CJOBO 8epcma MWMeeT 3[eCh 3HAUeHWEe «BO3-
pact». IloaTBep:KaeHUEM 3TOH AOTAAKU MOYKET
CIIY3KUTH CJIOBO C86EPCMHUK — «UeJIOBEK (IIpuMep-
HO) OJJHOT'0 BO3PacCTa ¢ KEM-TO».

18. IlepsonauanvHoe 3HaAYeHUe Ka# 0020 U3
IMUX CN06 MONHCHO nepedambsb npumepHo Kak «Xo-
ous cmoavko-mo pasd». Hanuwume n1060e us amux
CJL06.

9tu cimoBa — Hapeuusa 06axdv., mpudicool,
wemulpescdovl; B IPEBHEPYCCKOM S3BIKE OHU BHI-
TJISAgenn Kak 066awbvlvl U T.0. HacTs -wbdbl TIPO-
HUCXOOUT OT KOPHA -wed- co 3HaAUEeHUEM «XOOUTH»
(cp. wedwuil).

19. «Ilouemy no-pyccku, Kozda xomsm Haom-
pe3 omKra3amsbcs 0m KaKo0z20-Hubyosb npedaoxenus,
2o06opam "2 Omo xce o3navaem
" Taw 6onviue, dobasasio!”!» — ¢ yousnenuem cnpo-
cus uHocmpaney, [[x#on, He 04eHb 0a6HO HAYABULULL
Yuumy pycckuil A3vlK. 3anoanume nponyck.

IxoHa youBuUIO BeIpaxkenue «Bor emé!». 9To
BBIpaXXeHue rZIeI‘/JICTBI/ITeJIbHO MOJMKET SHAUYUTDH «I[aIO

; J_ﬁu_‘lzi‘.s.sﬂ & Yrasaims
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6osbire, gobaBasaiol» (— Twul yace cesen geco méQ u
8cé ceywénnoe monoko? He ozopuaiics, som ewé!),
HO KyJa Jallle OHO HCIOJB3yeTCd B KauecTBe He
CJIUIIIKOM BEXKJIUBOT'O CIIOCO0a BBHIPA3UTH KaTero-
puuecKkuii oTkasd: — Xouewdb noiimu co MHOU HaA
onumnuady no mamemamure? — Bom ewé!

20. O0uH maneHbKUil MAALYUK PACCKA3bLEACTL!
«3azn06Hble — IMO MAKUe MAJLEeHbKUe-NAJeHbKUE
nocayuLHsvle 6YKOBKU...»

— Ilouemy e moL dymaewv, 4mo 3aziaéHble
O0YyK6bL — MAJeHbKUE U NOCAYULHbLE?

— Hy kak sce: 3azna8Hnble OYyK8bl — 9mo makue,
Komopbwle udym...

3axonuume 006ssACHEeHUE MALLLUKA O8YMA CLO-
samu.

Kax Hepenxo OBIBAET B CIyUae JETCKUX «3TUMO-
JIOTUYECKUX TUIOTE3», Fepoi 3aJadyy paccykaas
II0-CBOEMY BIIOJIHE JIOTUYHO: «3arJiaBHbIe — 3TO Ta-
KUe MaJleHbKUe-MaJleHbKIe ITOCIyIIHbIe OYKOBKY,
KOTOpHIE UAYT 3a IJIaBHOM» (IOLXOJAT TaKKe OT-
BETHI «...3a TJIABHBIM» U «...3a TJIABHBIMU>» ).

B HAIII KOHKYPC, III TYP
(«KBanTur» Ne 11, 2019)

11. Cemv Kamneii gecom 1,2,3,4,5,6 u 7 monn
MOMCHO nepee3mu 6 HeCKOJLbKUX 2PY308UKAX 00U-
Hakxoeoil zpysonodsémHocmu. Xeamum Jau 0as
nepego3KU Lemulpéx maKux zpy3o8uKos?

Oteer: na. Kamensb B 7 TOHH moMeIniaeTcA B Ipy-
30BUKE, I0O3TOMY TIPY30MOJBEMHOCTE KaYKAOTO
Tpy30BUKa — X0Td ObI 7 ToHH. [TomecTum B 1-1 rpy-
30BUK KaMHU B 1 1 6 ToHH, Bo 2-i1 — 2 1 5 TOHH, B
3-ii — 3 1 4 TOHHEI, a B 4-i1 — OAMH KaMeHb B 7 TOHH.

12, Ilemsa u Bacs mpeHupyiomcs HaA KoJble-
60M esompere: 00HOBPEMEHHO CMAPMOBALU U3
00HOIL U MOl Je mouKU U edym ¢ NOCMOSHHLLMU
cxopocmamu. Ilemsa edem Ovicmpee Bacu. Kozda
Ilemasa npowén 16 kpyzos, on 6cmpemuJ 8 mouike
cmapma Bacw. A kozda Bacs npowén 16 kpyzos,
OH 6cmpemus 6 mouke cmapma Ilemio. Bepro au,
umo Bacas nocJae Kax0020 Kpyza 6cmpeian 8 mou-
ke cmapma Ilemio?

Ortser: ga. IIycts 3a 16 xpyros Iletu Bacs mpo-
IéJ a Kpyros, a 3a 16 kpyros Bacu Ilersa mpo-
meén b kpyroB. OTHOIIEHNE MX CKOPOCTEll PaBHO
16/a=0b/16, To ectb ab=16+16 = 28, oTkyma oba
yucia a u b — crenenu ABoiku. IleTs emer ObIcTpee
Bacu, mostomy b > 16. 3uauur, b geaurca Ha 16.
IToxa Bacsa mpoes:xaer 1 xkpyr, Ilera mpoes:kaer
b/16 KpyTroB 1 OKAa3bIBAETCA B TOUKE CTapTa.

13. ¥V Cawu ecmv 08a kaemuamuslx Keadpama
7 X 7. Emy HYyJ)cHO pa3pe3ambv ux no JUHUAM Cem-



KU Ha uacmu mak, 4moOvl

yacmeil noJjy1ujioco He 6osee
namu u ux MOMCHO ObLLO YyJaio-

[T

HUuMov 8 00UH CA0i 8 KOPOOKY
10X 10. Ecmb 2iu cnocob 8vi-
noaHUMb 9mo 3adanue?
OTBeT: 1a, CM. PHUCYHOK. Jf
Pemure Ty JKe 3amavuy, 4TOOBI
MOJIYYUJIOCH 4 YacTH.
14. Keanmukx u Hoymuk 3azadaau no Hamy-
paavHomy ducay u ckasanu ux Cepéuce. Cepéxca
6 omeem Ha38as ducao 2020 u ckasan, ¥mo amo
aAubo cymma, AU60 npoussedeHue YCJbLULAHHBLY
um yucea. Hoymux nodyman u ckasan, 1mo He
3Haem, kKaxoe yucno 3azadan Keanmukx. Keah-
MUK YCAbLULAT IO, HO 8CE PABHO He CMO2 Y3HAMDb,
Karxoe yucao 3azadan Hoymuk. Kakxoe yucao 3aza-
dan Keanmuwr?
Otrser: 1010. Yucaa, 3araganusie KBaHTHKOM
u Hoytuxkowm — gesaurenu 2020, nHaue 6bLI0 GBI I10-
HATHO, uTo 2020 — 9TO CYyMMa, a He IPOU3BeeHNe,
¥ II0 OJHOMY 3araflaHHOMY UMCJIY MOXXHO ObLIO OBI
BOCCTAHOBUTE Apyroe. TaKk:Ke SCHO, UTO HU Y KOTO
yucyo He paBuo 2020, a 3HauuT, 006a UKca He Ipe-
BeimaroT 1010 (oHHM B Iieji0e YHMCJIO pa3 MeHbIIe
2020, To ecThb X0Ts1 OBI B 2 pa3a MeHbIIIE).
KBauTuK BCE 9T0 MOT yCTaHOBUTH 110 0TBeTy Ho-
YTUKAa, HO BCE PABHO He ompemena unciao HoyTu-
Ka. 3HauuT, oH He 3HaJI, 2020 — cymMMa UIu Ipous-
BegeHUe 3arafganubix yncesa. Ho 2020 moriio ObITH
CYMMOM 3araflaHHBLIX UMCeJ, TOJbKO ecJu 00a pas-
HbI 1010, Tak uto yncao KBanTtuka pasuo 1010.
15. Ha kaxcdoit uz cmopor mpeyzoavHuka ABC
8bl0PAHBL KPACHAA U CUHASL MOYKU MAK, 4MO0 KPac-
Has moyka deaum cmopory 8 omHoweHuu 2:1, a
CuHss — 8 omHoweHuu 1:2 (ecau 0o6xodumosv mpe-
Y20NlbHUK N0 1aco8oil cmpeake). epe3 KpacHbLe
MOUKU NPOBesU OKPYIHOCMb, U uepe3 CUuHue —
mooce. J[okaxncume, 4mo ompe3ok, coeOUHAUWULL
yeHmpuvL amux OKpYIcHOCcmeil, npoxodum uepe3
mouky nepeceienus meduar mpeyzoavHuka ABC.
Ilycte M — Touka mepeceuenuss menguan ABC.
Hoxaskem, uTo Toukm Ha cTopoHax ABC pasbu-
BalOTCA HA Iaphl «KpacHas — CUHAA», I'le TOUKHU
B IIape CUMMETPUUYHBI OTHOCUTENIbHO M. B uTore
«KpacHBIfl» TPEyroJbHUK (C Kpac-
HBIMHK BepIINHAMN Ha CTOPOHAX
ABC) 0yneT CUMMETPUYEH «CH-
HeMYy» OTHOcuUTeJabHO M, a Tor-
Ja CUMMETPUYHBI U OKPYIK-
HOCTH, W UX I€HTPHI.

@) il

Hrak, paccmoTpuM ogHYy mmapy — Touku P u @ Ha
pucyHKe (OCTaJIbHBIE CIIyUyaW aHaJorudHbl). Kask-
Iasi IeJIUT CBOIO CTOPOHY B OTHOIIeHuu 2:1, cunras
OT BepIIUHLI B, HO 1 M meauT MeauaHy, BBIXOMI-
myo us B, B ToM Ke orHomieHuu. Ilo obpaTHoit
Teopeme Paseca npambie PM 1 @M napaijelbHbI
AC, orkyma P, M u @ Jje:kaT Ha OJHOM IIPAMOI.
Kpome Toro, orpesku PM u M@ ob6a B 1,5 paza
MeHblIe moJaoBUHLI AC, TO eCTh PaBHBI. ITO U 3HA-
quT, 4To P 11 @) CHMMeTPHUYHBI OTHOCUTEJILHO M.
B TP ITAXMATHBIE I'OJIOBOJIOMKHA

(«KBanTHE» N2 12, 2019)
Cemp maros kopoas. Opumm © po=ha] = =g = |
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13 BO3MOMKHBIX OTBETOB [JaH g

ciapaBa. MaT cTaBuUTCSA Tak: 5
1. Kp a3-b3+ Kp al-bl N
2. Kpb3-c3+ Kpbl-cl 2

e

abcdefgh

7.Kp g3-h3 X
Benblii KOpoJb HPOTyJIMBaeTCA II0 TPETLEH TIo-
PHUB0HTAJIN, a HECUACTHBIN UEPHBIA KOPOJbL 00pe-
YEHHO IJIETETCS 3a HUM, IPAYACh B €70 «T€HU» OT
HEYMOJIMMBIX I11aX0B. U Tak 10 POKOBOro (huHAaIA...
Bce na ognoro! Ogun 13 oTBe-

8 L]
TOB cM. cupasa. @epsb 1 Kopoasb 7[ll& A
IOMEeHSUINCh MecTaMyu He cuay- O 88 i EH 5
. 5B BloWe N E
YaHO — 3TO HEOOXOAUMO B CIy- 4
yae IIepBOTO XOZ4a OesIbIX IIelll- ;
;

Kol Ha f7. B urore m11060i xof
6eJIbIX IPUBOAUT K TIATY.

Huu «BTOpPYIO MOJOBUMHKY». DPpasza okaHUMBA-
eTCA TaK: «... a IOTOMY He CJIeAYeT UX IHOOIIPATH» .
Bl KOP3HUHA I'PUBOB

(«KBanTur» Ne 12, 2019)

abcdefgh

M BEJIOCUIIETHBIE 3BE3TOYKH
(«KBanTHE» N2 12, 2019)

Ha pucyHke cxeMaTnuecKu n300pakeHbl 3BE3-
IOouKU Besocumena. Ha megaiv oHUM yBeJITUUMBAIOT-
¢ cJieBa HAIIpPaBoO (BePXHAA YAaCTh PUCYHKA), a Ha
KoJiece — cIipaBa HaJieBO (HMKHsA YacTh). Tak cae-
JIaHO, YTOOBI JTI00YI0 TTepenauy (CKOPOCTb) MOXKHO
OBLIO BKJIIOUYUTD, He IlepeKaIuBas memnb. Craskem,
JBe caMble JieBble 3BE30UKU (MajleHbKas y mejaa-
Jau u OoJblllasg y Kojeca) — eleM OUeHb MeJJIeH-
HO, IBe caMble IpaBble — eIeM OUeHb OBICTPO. ITHU
n 6JII/L3RI/Ie K HUM BapWaHTbI OTMEUYE€HbI 3eJIEHBIM.
A KpacHBIe BapUaHTHI HE HY)KHBI — TOT Ke 9GeKT
IAéT ONUH U3 «3€JIEHBIX» CIIOCODOB.

=9
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PCKOMCII,&YOMLIC nepemauyu HepeKOMeHl{yeMBIe mepegauymn

123 123 123 123 123 123

1-8 1-8 1-8 1-8 1-8 1-8

Ho ecyiu 661 Bo3pacTanme 3BE3I0UeK Ha TeJaIu 1
KoJIece IILJIO B OJHY CTOPOHY, TO [JIs YCTAHOBKU He-
KOTOPBIX CKOPOCTEH IPUIILIOCEH Obl IepeKaIInBaTh
Ilellb, ¥ OHA OBI 0OJIbIIle M3HAIIMBAJIACH U CJIEeTaJa.
B MATHUTHBIE ITU®OPHI

HA MATHUTHOM JJOCKE

a) 28 4+1 = 32, 0) 23+ 13 = 32, B) [la: HAOO B3ATH
PaBeHCTBO 13 MyHKTAa 0) 1 Bce ocTaBIIecs Mu(pPhI
TIIOCTABUTL 32 TPOMKOI B IIOKasaTeJsie cTerneHn y 1.
H HAVBHAS ®PU3UKA

1. TémHBIE CTBOJIBI JepeBbeB ObICTpee Harpe-
BAIOTCA HA COJIHIIE, UeM OeJIbIil CHer, 1 HAaUMHAIOT
TPeTh TO, UTO BOKPYT HUX (y:Ke He H3JIyUYeHUeM,
a IIPOCTO TEeIIO0OMeHOM). A HOYeMY CTBOJIBI ObI-
cTpee HarpeBaiorcs? Iloromy uTo Jrobasd TEéMHAs
IMOBEPXHOCTD IOTJIOIIAeT GOJIBIIYIO YACTh BCEX IIa-
JaoIUX Ha Heé JIyueil — OTTOT0 OHa U KaKeTCs HaM
TéMHOM. nearbHO Y€PHASA ITOBEPXHOCTD IIOTJIOIA-
Ja ObI Bce JIyYHW, HUUYEro ObI He OoTpasKaja, U HaM
B I'JIada OT He€ HU OAWH JIYUMK CBETa He MOoIajaaJl
ObI. A Oesras TOBEPXHOCTh, B TOM YMCJIe U CHET, —
HAob60POT, OTPasKaeT MOUTHU Bce Jyuu. IlocBeTHUITb
Ha Heeé "KEJITHIM I[BETOM — OHA MOKaXKeTcs XKEJITOI,
TIOCBETHUIINh KPACHBIM — KPAaCHOMH... ITO CBOMCTBO
BCE OTPaKaTh MbI 1 Ha3bIBaeM: O€JIBIH IIBET.

2. BpeBHO Jerue He BOOOINE KaKOM-TO BOIbI,
a TaKoro KOJIMYEeCTBA BOABI, KOTOPOE 3aHHMAaeT
OAMHAKOBEIH ¢ HUM 006EM. (IIosTOMY OHO HE TOHET:
OHO IIOTPY’KaeTcs B BOAY HACTOJIBKO, UTOOBI BEITEC-
HeHHas UM BOJA BeCHJIa CTOJBKO »Ke, CKOJIBKO BCE
OpeBHO.) A MOHETKAa TsaKeJjiee TAKOr0 KOJUUeCTBa
BOJBI, KOTOpPOE IIoMeIiaeTcs B eé 06béMe, TO eCTh
ropasmo MeHbIero. Tak uTo BCE B IOpAIKe.

YT0o06BI HEe BOBUTHCA ¢ 00bEMaMU, HYKHO CpaB-
HUBATh HE BecC, a ILJIOTHOCTD, TO €CTh Maccy B eIu-
Huiie ob6wéma. Korga roBopAT «OpeBHO Jierde
BOJBI», 9TO KaK pas 3HAUHUT, YTO IIJIOTHOCTh y HETro
MeHbIIIe IJIOTHOCTHU BOABI. A Y MOHETKH — GOJIbIIIe.

3. Ecau OTKPBITH OKHO, BO3AYX M3 KOpPaOd
TYT K€ YJIeTYUUTCA HaPyKy — Belb CHAPYKU HET
BO3IyXa; BHYTPHU AaBiieHHe aTMoc(epHoe, a CHa-
PyKU — HOJb. II03TOMY BMECTO OKOH — HaMepPTBO
3alasgHHbIe, IPOUYHbIe MIIIOMUHATOPEI. A BMECTO

30

IBEpHU — IILII03: ABE TePMETUYHO 3aKPbIBAIOIINECS
IBepU Ha HeOOJILIIIOM PACCTOSAHUU APYT OT Apyra.
Korga Hy:XHO BBINTM (MM BOMTH), cHaAdajga OT-
KpPBIBAIOT OOHY ABEPDb, BBIXOASAT B OTCEK MEXKIY
IBEPLMU U IIEPBYIO ABephb 3anupaioT. IloTom y:ke
OTKPBIBAIOT BTOPYIO.

Ha 3emiyie Tak ycTpOeHBI ILIIO3bI HA CYyIOXOMI-
HBIX peKax: B MecTaxX, rje OOJBIIOI mepera Bbl-
COT, B 00XOJ IEPEKATOB CTPOAT KaHaJ C ABYMs
BopoTamu. Korga oTKpBITH BepXHUE BOPOTa, ypo-
BeHb BOJABI B KaHaJie BBICOKUI, 1 B HETO 3aXOJAT
cyla, uAylue CBepXy BHU3 II0 TeUEHUI0. 3aTeM
BepXHUe BOPOTa 3aKPBLIBAIOT, BOAY M3 KaHAaJIa CJII-
BAIOT Uepe3 HeOOoJILIIIOe OTBEPCTHE — YPOBEHD BOILI
majaeTr, ¥ TOTAA OTKPBIBAIOT HUMKHNE BOPOTA, KO-
pabJib MIBIBET JaJIbIIIE.

A B ceJIbCKUX JOMaX MTaBHBIM-AABHO IIOMOTaJIN
0epeub TeILIO0 «IILII03bI» — CEHU U ABOMHbBIE JBEPU.

4. JlaMII0uKa rOpUT IIOTOMY, UTO Uepes Heé IIPo-
XOOUT BJIEKTPUUYECKUNA TOK (TO eCTh 3apsAsKeHHbIe
yacTUIilbl). BOoT 1 Hy;KHO IBa MPOBOjIa: IO OJHOMY
TOK BTE€KaerT, 0 IPyroMy — BLITEKAeT!

Ha camom mese Bcé cio:kHee. B anexkTpoceTu
B IoMaxX — M B PO3E€TKaX, X B JJAMOOUYKaX — TOK He
MOCTOSHHBIN, a IepeMeHHbIN. ITO 3HAUUT, UTO 3a-
PsKeHHBbIe YaCcTHUIILI (3JIeKTPOHBI) He «0eryr» BcCE
BpeMs B OJHY CTOPOHY IIO IIPOBOIY, a « IEPratoTCs »
Tyna-cioga. Cto pas B ceKyHAY (OyKBaJbHO!) TOK
MeHseT HaIlpaBJieH’e OBUXKEHUA Ha IPOTUBOIIO-
noxxHoe. Ho BCé paBHO, UTOOBLI TOK B KAXKIBIN MO-
MEHT KyJa-TO TEK, HysKeH Ieperaj Hampsa:KeH!s
Ha OBYX KOHIIAX HUTHU HaKaJUBAHUA — KaK mepe-
TaJ BBLICOT B PeKe HyKeH, YTOObI BOZa B HEll TeKJIa,
a He cTosJa Ha MecTe. Me:Xay OByMs IIPOBOJaMM,
BeAYyIIMMHU K JIAMIIOYKE, BCEerga ecThb 9TOT mepe-
nazn. OH 1 3acTaBjAeT TOK T€Ub Yepes JaMIOUKY.
H IIEPIIEHIUKY JIAPHBIE BUCCEKTPUCHI

Penrenue 1. Pacmoio:xuM MHOTOYTOJIBHUK TaK,
YTOOBI €T'0 CTOPOHBI OBLIY TOPUBOHTAIBHEI I BEPTH-
KaJabHBI. Bce BEPIIMHBI MHOTOYTOJIbHUKA AEIATCS
Ha 4 Tuma:r, 7, L, J. Jlokaxem, 4TO CyMMapHOe Uuc-
J10 BepinuH tuna 2 u 3 uétHo (1 1 u 4 Toxxe). OTcio-
Ia OymeT ciefoBaTh YTBEePIKAEHUE 3ajaUum: MOMKHO
CUMTaTh, YTO HAM JaHa BepinuHa A tuma 1, a Torma
He IPYKHBIe ¢ Hell — BepINUHLI Tuna 2 u 3.

IIycTh BepTUKAJIbHBIX CTOPOH £, TOTIa TOPU30H-
TAJIbHBIX CTOPOH TOXKe k. Y J1000¥ roOpu30HTAIb-
HOM CTOPOHBI IIPABLII KOHEI MOXXET ObITH TOJLKO
Tumna 2 uau 4. Bcero JeBbIX BepINWH y TOPH30H-
TaJIbHBIX CTOPOH CTOJBKO K€, CKOJIBbKO CAMUX CTO-
POH, TO ecThb k, OTKy/la CyMMapHOe YKCJIO BEePIITUH



tumna 2 u 4 paBHo k. IIycTs Bepiitua Tuma 2 Bcero x,
Torza BepInwH Tuia 4 Bcero k— x. PaccmarpuBas
HUKHIE KOHITbI BEPTUKAJIbHBIX CTOPOH, OJyYaeM
aHAJIOTUYHO, YTO BepIINH Tuia 3 u 4 Bcero k, or-
KyJza BepInuH Tumna 3 scero k—(k—x), To ectb x. Ho
TOoTZa BepItuH Tuia 2 u 3 Bcero 2x (4€THOE YMCJI0),
a 3TO U €CTh BEPIIINHBI, KOTOPbIE He APYKHEI C A.

Pemenne 2. Pacmoio:xuM MHOTOYTOJbHUK TaK,
uyTOOBI OMcceKTprca [ JaHHOI BepIINHBI A ObLIa
ropusoHTaJbHa. IIycTh HeKasA TOUKa ABUMKETCA 10
mepuMeTPy MHOTOYTOJBbHUKA C IIOCTOAHHOM CKO-
pocThio, HaUaB M 3aKOHUUB B Bepinuue A. Torama
€€ mpoeKnusA Ha [ TaK:Ke JBUKETCS C IOCTOSHHOMI
CKOPOCTBIO, MMPUYEM IIPOEKIUS MeHseT Halpas-
JleHVe [OBUKEHUsS POBHO
B Té MOMEHTHI, KOTla TOUKa
MIPOXOIUT Uepe3 BepIIuHY,
IPYXKHYI0O ¢ A, uau depes
camy A. YuureiBas, UTO
BCEro BepIIWH YETHOE YUC-
JI0, TIOJIy4aeM Tpedyemoe.
B YETBEPTBII IIPU3HAK

PABEHCTBA TPEYTOJBbHHUKOB

Yupaxkaenue 1. B o6oux myHKTax TpPeyrojb-
HUK ONpefiesiseTca OJHO3HAUHO, TaK KaK:

a) IJiA paBeHCTBAa PAaBHOOEIPEHHBIX TPEYTOJb-
HUKOB JOCTATOYHO PABEHCTBA OOKOBBLIX CTOPOH
¥ J10007# Taphl COOTBETCTBYIOIIUX YTJIOB;

0) yros, paBHBIT O, 3aBEIOMO JIE)KUT HAIIPOTUB
0oJbIIei CTOPOHBI TPEYTOJIbHUKA.

Yupasxkuaenue 2. OrBer: a) 1a; 0) HeT.

a) Bce TpeyroipbHUKH cO cTOopoHamMu 3 u 4
u yraom 15°, jieainuM HaAIIpPOTHB OOJIbIIIEN M3
JTaHHBIX CTOPOH, MEXKY 000l paBHBI.

0) 3aJaHHBIN YyTroJI JEeKUT HAIIPOTUB MEHBITTeH
U3 JaHHBIX CTOPOH, MOATOMY €CTh JBa HEPaBHBIX
TPEeYTOJbHUKA, VIOBJIETBOPSIONINX YCIOBUIO.

Yupaxaenue 3. OrBer He usmenuTcAa. Hampu-
Mep, MOYKHO Ha PUCYHKe 2, @ IPOBECTH U3 BEPII-
HBI B 0611y10 BBICOTY TpeyroabaukoB ABC, u ABC,.

3agaum IJid CAMOCTOATEIbHOTO PelIeHn

1. OrBert: Het. PaccmoTpum, Ha- B

OpuUMep, PaABHOCTOPOHHUI  Tpe- E
yrompauk ABC wm mposexém ero L D
BbIcOTBI AK u CL (cM. pPUCYHOK).
Ha otpeskax BL u CK oTmeTuMm A C
Touku E m D cooTBeTCTBEHHO Tak, uro EL = DK.
Torma DpAMOYTOJibHBIE TpeyroabHuku AKD u
CLE paBubI (o 1ByM KaTeTaMm), moatromy AD=CE.
Ho AE 6oibiiie I0J0BUHBI 0OKOBOM CTOPOHBI Tpe-
yroJbHuKAa, a CD — MeHbIIle, To ecTb AE >CD.

i) S

t PLECHERg | et

2. Orser: BepHO. B=B,
IIpunokum JaHHbIE
TPEeyTOJbHUKN IpyT
K Jpyry Tak, dYToObI A Cc=C, A,

coBnasu BepmuHbl B u B, C u C,, a BepmIuHb A
U A OKasaiuChb B DPA3HBIX MOJYILJIOCKOCTAX OT-
HocuTesabHO mpamoii BC (cm. pucyHok). Tak xKak
/C+2/C = 180°, Touku A, C u A, jexxar Ha OJHOR
OopAMOi. SHAUYUT, IIOJYUYUJICA PaBHOOEIPEHHBII
TpeyroibHUK ABA , B KOTOPOM yriibl A n A, 1ipu oc-
HOBaHUY PaBHEI.

HokaszanHoe yTBep:KAeHUEe B KAKOM-TO CMBICJIE
00paTHO K 00II[eMy YTBEPKIEHUIO U3 CTAThH.

3. U3 ycmoBusa caenyer, uro BC = AB = AP
u LBCA=/BAC (cm. pucyHok). [okaxem pa-
BEHCTBO TPeyroabHuKoB AQP u CPB, u3 KOoTopo-
ro u Oyzaer ciegoBaTh, uro AQ =CP. B stux Tpey-
ronbHuKax AP=BC u QP=PB. Tak xKak LQAP =
=/ PCB, To 1u60 tpeyroiabuuxku AQP u CPB pas-
HBI, 1100 L AQP+ /. CPB=180°. Ho BTOpOIi caryuait
HEBO3MOJKEH, IIOCKOJbKY ZAQRP >90° Kak BHeII-
HUH yroJ nmpu ocHOBaHMUW BE paBHOOEIPEHHOTO
TpeyroabHuka BPQ, a ZCPB>90° Kax BHEITHUH
yroJ TmOpu OCHO- @ B
BaHuu BP paBHO-

OeIpeHHOTO Tpe- n P c
yronbHuKa BAP. f

4. Yepes Touky M mpoBenéM
npaMyio, napajienabuyio AC,
KoTopas nepeceuét AB B Touke
K (cm. pucynok). Torma tpe- g
yroiabHauKk BMK ToO:Xe paBHO-
CTOPOHHUM, OTKyna /AKM= B M
=120°=2MCN. Kpowme Toro, N
AM=MN u AK=AB-BK=AC-BM =MC. Taxk
Kak yrasl AKM u MCN — Tymble, TO TPeyTOJIbHU-
KnuAKM u MCN paBHBI 110 YeTBEPTOMY IIPU3HAKY.
Crnemosarenbuo, BM=CN.

5. OrBer: 150°. Ilyctes BM —
BBICOTA U MeJuaHa TPeyroJb-
Huka ABC, Koropas Iiepece-
kKaer npamyoo AK B Touke O
(cMm. pucyHOK). TpeyroibHUK
AOC Tak:xe paBHOOeIpeHHBIN, moaToMy /. MOC =
=/MOA = 60°. 3uauur, ~BOC =120°= 2KOC,
orkyma tpeyroabHuku BOC m KOC paBHBI (110
yeTBEPTOMY IIpusHaKy). 3uauut, OB= 0K, Torga
/OKB=/0BK=30°u ZAKB=150°.

Ormerum, uto K obGsA3aHa JexaTh MeXKAy A u
O — unaue yrojg CKB 6bLI ObI TYIILIM, & 9TO YTOJI
TP OCHOBAHUY PAaBHOOEAPEHHOT0 TPEYTOJIbHUKA.

C

A M Cc
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HaLLI

e KORKYPC

IIpurnaimaem Bcex monpoOOBaTh CBOU CHUJIBI B HAIIIEM
3a04YHOM MaTeMaTmnHecKov KOHKypcCce.

BrichlnaiiTe perenus 3agad V Typa, ¢ KOTOPBIMU CIIPaBUTeCh, He mo3gHee 1 peBpa-
aa B cuctemy npoBepku konkurs.kvantik.com (uHcTpykmmsa: kvan.tk/matkonkurs),
1160 3JIeKTPOHHOH mouToii o aapecy matkonkurs@kvantik.com, 1160 06bI4HOIR 1O-
yToit mo aapecy 119002, MockBa, b. BiracseBckmuii iep., a. 11, skypuaa « KBaHTHK».

B nmucsrMe KpoMe uMeHH U (paMUIUU YKaKUTE TOPOJ, IITKOJY U KJIACC, B KOTOPOM BBI
YUUTECh, a TaK}Ke 00paTHBI IOYTOBBIN ajpec.

B KoHKypCe TaKk:Ke MOTYT y4aCcTBOBATb KOMaHIbI: B 9TOM CJIyuae IIPUChLIaeTCA OTHA
paboTa co CIIMCKOM yUYacTHUKOB. ITOrM cpeay KOMaHI MOABOASATCA OTAEIbHO.

3amauu KOHKypca IevaTaloTcd B KayKIOM HOMepe, a TaKiKe MyOJUKYIOTCA Ha caiTe
www.kvantik.com. YuacTBoBaTh MOKHO, HAUMHAA C JIIO60T0 Typa. [lobequresei Ky T
IUILIOMBI ;kypHasia « KBauTuk» u nmpussl. sKeaaem ycmexa!

V TYP Mre moromok, Hoxolky u 26030u.
Bydy ceopaxubame BradeHus

21. Bapom Miouxraysed OTOPOIUJI
CBOHM BJajJeHUs1 3a0opoM B Qopme Iie-
cruyronbuuka. OH yTBep)KJaeT, UTO
KasKJbIA BHYTPEHHUHN yIroJI 9TOrO IIEeCTU-
yroJbHUKAa J1u60 MeHbIre 10°, 1160 60Jb-
e 350°. MoskeT jiu 6apoH OBITH ITpaB?

Kewa, dabaii nomedreHHee,
He yenebBaro 3anucoiBame

w...5...5...1...

22. Baca manucan Ha auctke 10 mudp
(cpegm HUX MOryT OBITH pPaBHBIE) TakK,
yTOOBI CyMMa JIOOBIX TPEX HaAIMCAH-
HBIX Iu(pp He nmpeBocxoauia 14. Kaxo-
Ba HauOOJIbIIAA BOBMOXKHASA CyMMa BCeX
10 mucpp? (IIpuBegure mpuMep U AOKAa-
JKUTE, UTO OOJBIIYI0 CYMMY IIOJYYUTH
HeJb3s5.)



Astopsr: Anekcauap Ilepeneuko (21), ITaBesn KosxeBrukos (22), Hukomnait ABuiios (23),
I'puropuit Mepson (24), Huxomnait YepaaTnes (25)

23. Enouxky Ha pucyHKe cieBa pas-
perkbTe Ha YeThIpe YaCTU U CJIOKUTE U3
HUX JBe OJMHAKOBbIe €JIOYKMW, KaK Ha A nomozume MHe

AYHUWE 3adadky
CYHKe CIIpaBa.
preys fpas 00HY periume

|
\

[T 1]
[T

W3BuHuTe, Nym

He MOXKET PeLnTL D 24. BeruucanuTe CyMMYy
100  100-98 100-98-96 100-98-96-...-4-2
+3-1

99-97 + 99-97-95 e 99-97-95-..

A yeil celivac xo0d-mo?

25. Kpautuk m HoyTuk mo ouepe-
I 3aKpamnirBalOT KJETKU Ha [IOCKe
8 X 8, mo ogHOI KJeTKe 3a X0k, Hauu-
Haer KBamTtuk. IlepBBIil X0 MOYKHO
caesaTh Kyma yroguo. Kaskawiii ciaeny-
IOIUII X0 JOJIJKeH OBITh TaKUM, UTO
HOBafA KJIeTKa T'PAHUYUT IO CTOPOHE
POBHO C OMHOM 3aKPAIIeHHON KJIEeTKOM.
KTo He MoxkeT cmesaTh X0M, IPOUTPAJI.
KTo mo:xeT obecmeunTs cebe modeny?

Xynoxxkuuk Hukonait KpyTukos



MEPEHECT CTOA

CmpaBa n3o0pask€éH ()parMeHT IJIaHa KBap-
Tupsl (cTopoua Kjaerku 0,5 m). Kak mpone-
CTH U3 KOPUAOpa B KOMHATY CTOJ C HOMKKAa-
MU IJauHEBI 1M 1 crosemuuien 1mX1,5m,
ecJIM IIPOXOJ B KOMHATY 4yTh yike 1 m? Bee
JIBepHU paclmaxuBalOTCA A0 KOHIIA.
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