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[TOACHUTEJIBHASA 3AIIMCKA

AOWTYypHEHTaM  BCTYNUTEIBHBIA 9JK3aMEH II0 MaTeMaTHKe
npejjiaraeTcs B IMCbMEHHOU (popMe B BUJE TECTa.

JlanHoe wu3MaHME COHEPXKUT XapaKTePUCTUKY M OIMCaHHUE
MPOLEAYPbl MHCBMEHHOTO JK3aMeHa [0 MaTeMaTHKe, I[porpammy [0
MaTeMaTHKe, OLIEHKU Pe3yJIbTaTOB dK3aMeHa.

Lenp maHHBIX METOAMYECKUX YKa3aHWUH — MOMOYb a0MTypHUEHTaM
MOArOTOBUTBCA K BCTYIMTEIBHOMY J3K3aMEHy [0 MaTeMaTuke |
03HAaKOMHTH MX C OCHOBHBIMH TPEOOBAaHHUAMH, IPEIBIBIICMBIMI Ha STOM
JK3aMEHe.



[MNCbMEHHAS PABOTA TI0 MATEMATUKE

XapaKTepncha IK3aMEHa

Ha »sk3amene aOuTypueHTy mpemiaraeTcs BapHaHT TECTOBOTO
3aJaHus U1l MTUCBMEHHOHW pa®oThl. Bee TeCThl MMEIOT MPpHOIM3UTETHHO
OJIMHAKOBYIO CJIO)KHOCTh W COCTaBICHBI TaK, YTOOBI MaKCHMAJIbHO
IPOBEPUTHYPOBEHB IIOJITOTOBKU AOUTYPUEHTA K NMOCTYILIeHHIO B PITY .

B nuceMeHHo# paboTe aOUTYPUESHT TOJIKESH TIOKA3aTh:

e YEeTKOE 3HAHWE MAaTEeMAaTHYECKHUX MOHATHI, (DaKkTOB, GOPMYI U TEOPEM,
MIPEIYCMOTPEHHBIX ITPOTPAMMOIA;

e yBEpEHHOE BIIAJICHHUE IPOBEACHUEM CTPOTUX MATEMATHUECKUX
paccyKIeHUI 1 HaBBIKAMHU PEIICHUS 3a1ad, IPeTyCMOTPEHHBIMH
MPOrpaMMOH.

IIporpamma otpaxkaeT ABe rpynmsl TpeboBaHuil. IlepBas u3 HuUX
MIPEJCTaBIsAET COOOM MepedeHb OCHOBHBIX MAaTEMAaTHYECKUX IOHSATHH,
(akToB, GopMy)N W TEOpeM, a BO BTOPOH IEPEUUCICHBI OCHOBHBIC
TpeOOBaHMI K MaTeMAaTHYeCKOW KyJIbType, KOTOPOH MOIDKCH BIAIEThH
abUTypHEHT.

Bauny paznooOpazust UMEIOImuXcsl yueOHHKOB 1 yueOHBIX TOCOOuii,
B HEKOTOPBIX M3 HUX OTACIbHBIC TONOKEHUS MPOTPaMMBI MOTYT
Ha3bIBaThCsd HHade, (HOpMYyJTUpOBAThCS B BHJAC 3amad, JHOO BOOOIIE
OTCYTCTBOBAaTh. JTO, OIHAKO, HE OCBOOOXTaeT aOWUTypHeHTa OT
HEOOXOJMMOCTH 3HATh STUIIOJIOKCHUSI.

TTpoaomKUTENBHOCTD dK3aMeHa — 3 acTpoHoMmueckux yaca (180
MuHYT). Kareropuuecku 3amperieHo HCIOIb30BaHHE KaJIbKYJISTOPOB,
MarHuTo(QOHOB, TMEHIKEPOB, pananoTeneGOHOB U APYrod AIEKTPOHHON
TexHUKHU. Ha oK3aMeHe He pa3permiacTcs MoJIb30BaThCs CIPABOYHUKAMH H
IPYyTol KaKOH-THOO BCIIOMOTaTEIFHOM JINTEPATy PO WIIN MaTepUATIAMH.

IMpoueaypa 3x3amena

[epen Hauamom sk3aMeHa aOUTYPUCHTAM Pa3IAr0TCsl CIICIHATbHbIC
JIUCTHI TS YEPHOBHKA M OJaHKU 0TBETOB. [IMchbMeHHast paboTa mumeTcs
TOJIBKO Ha JIUCTAX Il YePHOBUKA, U OTBETHI 3aHOCATCS B OJIAHKH OTBETOB.
KaTeFOpPI‘ICCKPI 3arpeuacTcss HCHIOJIb30BaTh TPITyJ'II;HLIﬁ JIMCT 1A
3amuced pelieHui 3aaad, a TakkKe MHUCcaTh CBOK (DaMWIMIO Ha JIMCTaX,
OTJIIMYHBIX OT THUTYJIBHOTO JIHCTA.

[locne Toro, Kak JHMCTBI W OJNIAHKH PO3JAHBL, HK3aMEHATOP
MPOBOJUT MHCTPYKTAXX W OTBEYACT HA BOMPOCHI aOUTYPHEHTOB. 3aTeM
OH pa3laeT TecToBble 3amaHus. C 3TOr0 MOMEHTa 3K3aMEH CUMTAeTCS
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HayaBmumcs. PoBHO depe3 3 actpoHommueckux vaca (180 mMuHYT) Bce
aOUTypueHTHl 0053aHBI CIaTh IHUChbMEHHBIE pa0OTHI, JAXXEe €CIId He
yCIIeNN 3aKOHYHUTH PaboTy.

TecroBble 3aiaHusl BKJIIOYAIOT 3aJa4d Pa3HOW CIIOKHOCTH M W3
Pa3HBIX Pa3leIOB MATEMATUKHU. 3a1a4ll HE UMEIOT BO3MOKHOCTH BBHIOODA
BapHaHTOB OTBETOB, HO IIPEAIONAralOT B KadeCTBE PELICHUS YHCIIO,
KOTOpOE W 3aHOCUTCS B OJaHK OTBETOB B COOTBETCTBYIOILYIO rpady.
[paBuiabHBIH OTBET Ha TECT MPEAIOIAaraeT TaKkkKe O00s3aTeIbHOe
nopo0HOe pelIeHre 3aa4l Ha YepHOBUKE. [Ipy OTCYTCTBHU pElICHUS
OLICHKa 3a 3aJauy Oy/JieT CHH)KEHa.

IIpoBepka mucbMeHHbIX padoT u
03HAKOMJIeHHe A0MTYPHEHTOB ¢
pe3yJibTaTaMu padoThl

[IpoBepka MUCBMEHHOH pabOTHI MO MATEMAaTHKE IPOBOIUTCS
npuemHoi komuccuerd PITY. IluceMenHas pabota onenuBaercs B 100
6aIoB.

[Tocne oOBsBICHUS OICGHKA aOUTypUCHT HMMEET MpaBO — B
YCTAHOBJICHHOE MPUEMHON KOMUCCHEH BpeMsi — O3HAKOMHUTBCS C HTOTaMU
MPOBEPKU CBOEH pabOThI, TO €CTh MOCMOTPETh MPOBEPEHHYIO paboTy U
MOJTYYUTHCOOTBETCTBYOIINE MOSCHEHUS K3aMEHATOPOB.

ITPOI'PAMMA 11O MATEMATHUKE

OcHoBHBbIE MaTeMaTHYeCKHe NOHATHSA, (aKTbl, GopmMyJabIn
TeopeMbl, apuMeTHKa, ajredpa U HaYAIa aHAIH3A

[lonsTue  MHOXecCTBa, paBeHCTBO  MHoOXecTB.  Omnepanuu
OOBEMHEHNS, TEPECeUCHUs] M pa3sHOCTH MHOXecTB. llepeuncienue
9JIEMEHTOB B MIPOCTEHUIIINX KOHEYHBIX MHOKECTBAX.

Hatypansusie uncna (N). IIpocTsie n cocTaBHbIC uncia. JlennTens,
kpatHoe. HanGonpmmii obmwmii nenurtens. Hanmensinee odiiee KpaTHOE.
[IpusHaku nenmumocty Ha 2, 3, 4, 5, 9, 10, 11.

Hensre gncna (Z). Pammonansasie uncna (Q). Cymma, pa3HOCTB,
Mpou3BeJicHre, YacTHoe. CpaBHEHHE PAIMOHATIBHBIX YHCEI.

Hevicteurensusle  uncna (R), wx mnpencraBnenne B Bujae
JeCSITUYHBIX JipoOeit. CpaBHEHHWE JCWCTBUTENbHBIX uncen. CBOWCTBa
YHUCIIOBBIX HEPaBEHCTB. [IprMepsl UppallMOHATIBHBIX YHCEI.

N3o00paxenue yncen Ha npsiMoid. MolyJib IEHCTBUTENBHOTO YHCIA,
€ro reOMEeTPUYECKHI CMBICII.



Uucnoseie BolpakeHus. Boipaxkenns ¢ nepeMeHHbIMU. Dopmyribl
COKPAILIEHHOI0 YMHOKEHUSI.

Crenenb C HaTrypalbHbIM M pAlUOHAIBHBIM II0Ka3aTEJIEM.
ApupMeTHIECKHII KOPEHb.

Jlorapudmel 1 ux cBoiicTaa.

OnHowieH ¥ MHOTrowIeH. MHorouieH ¢ oJHoi nepemeHHoi. Kopau
MHoOrouwieHa. PaznokeHre MHOrowieHa Ha MHOKUTEIH.

Omnpenenenne GyHKIUU, apryMeHT (QyHKiuu. CriocoObl 3amxaHus
¢ynkimu. OOmacte onpeneneHus. MHOXKECTBO 3HaueHWH (QYHKIHU.
I'paux ¢pynxumu. Bospacranue u yObiBaHHE (YHKINH, IEPHOIUYHOCTS,
YETHOCTb, HEUETHOCTb.

Omnpenemnenns, TpauKkd ¥ OCHOBHBIC CBOWCTBA AIIEMEHTApPHBIX

(hyHKIHIA:
— JTMHEHHON y=ax+Db;
— KBaJIpaTUYHOM y =ax?+ bx +c;
— CTEIIEHHOMN y=ax",neN;
— 00paTHOM MPOMOPIUOHATEHOCTH
(rumepOoIBI) y = k/x;
— IPOGHO-TUHEHHOM y = (ax + b)/(cx + d);
— MMOKa3aTeabHON y=a,a>0;
— rorapupMHYECKOM y = logax;
— MOJTyJIs y=|x|;
— TPUTOHOMETPHYECCKUX (PYHKITHI y=sinx,y=CosX,y=1gXx,

y=ctgx;
- 00paTHBIX TPUTOHOMETPHUECCKUX (DYHKITHI
y = arcsin X, y = arccos X, y = arctg x, y = arcctg x;

— apudmeTnyeckoro KopHs y =V x.

IIpeobpazoBanust rpad@uKOB (PYHKIHH.

3aBHCUMOCTH MEXIy TPUTOHOMETPHICCKAMH (DYHKIUSME OTHOTO
U TOTO e aprymenta. OOpaTHbIC TPUTOHOMETPHICCKUE (DYHKIIH.

CuHyc, KOCHHYC, TAaHTCHC M KOTAHTCHC CyMMBI U Pa3HOCTH JBYX
apryMeHTOB, JBOMHOTO M  IOJIOBMHHOrO aprymeHTa. DopmyJibl
npuBenenust. [IpeobpasoBanue B pousBeaeHwe cymm Sin a + sin b; cos a £ cos
b; tg a+tg b; ctg a+ ctg b u mponssenenwuii cos a- cosb; sina-sinb;sina- cos
b B cymmaiL.

VpaBuenue. Pemenuss (kopHu) ypaBHeHus. Ilonmstue o
PaBHOCUJIbHBIX  (9KBUBAJEHTHBIX) ypaBHeHHAX. DopMmyibl KOpHeEH
KBaZpatHoro YypaBHeHusi. Teopema Buera. Pemenus mnpocteimmx
TPUTOHOMETPUYECKUX YpaBHEHHH y = SiN x, y = COSx, y = tg x, y = Ctg X,

HepasenctBa. Pemenuss HepaBenctBa. [loHATHE O PaBHOCHIIBHBIX
(9KBUBAJICHTHBIX) HEPABEHCTBAX.

Cucrembl ypaBHEHUH U HEpaBeHCTB. PelieHus cucteM ypaBHEHUH.
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Apudmerndeckas 1 reoMeTprudeckas nporpeccur. opmymna N-oro
YIeHa W CyMMBI IIEpBBIX N wieHoB mporpeccur. Cymma OECKOHEYHO
yOBIBaroI1el FeOMETPUUECKOI TPOTPECCHH.

Cpennee  apudmerHueckoe U CpelHEe  IeOMETPUUECKOE,
COOTHOIIECHUE MEXIY HUMH.

[TonsiTue TMPOUM3BOAHOMN, €€ TEOMETPUUYECKHUN CMBICI. YpaBHEHHE
KacaTeldbHOM K rpaduky ¢yHkuuu. I[IpousBojHbIE CyMMBbI, pPa3HOCTH,
MPOM3BEJICHUS, YACTHOro JBYX (yHKiuid. IlpousBomHas ClOXHON
(byHKIHH.

IIpousBoaHble QyHKIIMIA:

y=xaer,y=a,a>0;y=log X,y =cogx;y=sinx; y =1tgx;

y = ctg X.

JloctaTouHoe yciioBue Bo3pacTaHusi (yObIBaHWS) (QYHKIMH Ha
npomexyTke. [lorstue sxcrpemyma ¢yHkmmu. Heobxommmoe ycrmoBme
skctpemyma (yHkiuu  (Teopema Depma). JlocTarouHoe  yCIOBHE
sKkcTpeMyMa. Hambonblee ¥ HaumMeHbllee 3HaueHHs (yHKUUE Ha
OTpe3Ke.

I'eomerpus

IIpsimast, 1y4, OTpe30K, JoMaHasl; AJIUMHA OTpe3Ka. YToJ, BEIUYUHA
yrina. BeprukanbHble W cMexHble yriabl. [lapamienbHble OpsMble.
[IpusHaxy napamieabHOCTH NPSAMBIX.

Bexropsl. Cymma 1 pazHocTh BeKTOpoB. [Ipon3sBenenue Bekropa u
JEHCTBUTENBHOIO uMciaa. PaccTosHue Mexay [ByMs TOYKaMH Ha
KOOPJIMHATHOM IJIOCKOCTH.

TpeyronbHuk. COOTHOLIEHUS] MEXIY CTOPOHAMM TpPEYTOJbHUKA.
Menuana, Ouccekrpuca, Bpicota. CyMMa yIriioB TpeyrojbHUKA. BHeHM
yros. Cpennsist nuHusA. Bunbl TpeyrosbHUKOB. COOTHOLIEHMSI MEXIY
CTOpOHAMH " yTIIaMu MPSMOYTOIEHOTO TPEyTOJIBHUKA.
[IponopuuOHaNbHOCTh OTPE3KOB B MPSIMOYTOJNBHOM TPEYTIOJIbHHKE.
Ipumepsr mpeoOpasoBannii Guryp Ha IUIOCKOCTH, BHABI CHMMETPHH.
[peobpazoBanue nompodus u ero cBoiicta. [TogoousIe purypsr. OTHOIICHHE
wronaae moaoOHeIx ¢uryp. Ilpu3Hakm mnom00Ms TPEyrOJIBHUKOB.
Teopema cuHycoB, Teopema KOCHMHYycoB. CBOHCTBa paBHOOEAPEHHOIO
TpeyrojabHuka. CBONCTBAa TOYEK, PABHOYJAJICHHBIX OT KOHIIOB OTpE3Ka.
CpoiictBOo Ouccekrpucel yria. COOTHOIIEHHE OTPE3KOB, HA KOTOPBIE
OuccekTprca AENUT NPOTUBOMOIOKHYIO CTOPOHY. DOpMyIIbl IIIOIIAIH
TPEYTOJIbHUKA.

UYeThIpeXyroJlbHUKM: — MapajienorpamM, Tpaneuus. IIpusHaku
napajjeaorpaMMa, CBOMCTBa MapajuleJorpaMMa, CBOMCTBA TpaleLuu.
@opMynbl IUIOMAAM NPSIMOYIOJIbHUKA, MHapajjeaorpaMMa, pomoa,
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KBaJparta, Tpaneuuu.

MuoroyronsHuk. Ero Bepimmnbl, cToponsl, nuaronann. Cymma
BHYTPEHHHX YTJIOB BBIYKJIOI'O MHOTOYTOJIbHHKA.

OKpy>XHOCTb U Kpyr. YpaBHEHUE OKpyxHOcTU. LleHTp, Xxopaa,
auametp, paauyc. Jlyra okpysxkHocTH. Cektop. CermeHT. OKpY>KHOCTb,
OIIHCAHHAsl OKOJIO TPEYTroJIbHUKA, cBOMcTBA. OKpY>KHOCTb, BIMCAHHAS B
TPEeYroJbHUK, CBOICTBA. [|JInHA OKPY>KHOCTH U JJIUHA IyTH OKPYKHOCTH.
LenTpanbHble ¥ BHOUCAHHBIE YIVIBL, HX U3MepeHus. PaBeHcTBO
IIPOM3BEIEHUN OTPE3KOB [BYX Iepecekaroiuxcs XopA. OKpYy>KHOCTb,
OIIMCAHHAsl OKOJIO YeThIpexyroyibHUKa. Pagnannas mepa yria. Ilnomans
Kpyra, CEKTOpa CeTMEHTA.

KacatenpHass K OKpPYXHOCTM M ee CBOiicTBa. PaBeHCTBO
KacaTeJbHbIX, IMPOBEJEHHBIX M3 OJHONM TOukH. PaBeHCTBO KBajpara
KacaTelbHOM MPOU3BEICHUIO CEKYIIeH U ee BHEITHEH YacTH.

Ilnockocte. IlapamnensHble M IEPECEKAONIMECS IUIOCKOCTH.
[Ipu3Hak mapaaienbHOCTH IIIOCKOCTEH.

Yron mpsamoil ¢ miockocThio. llepmeHAMKyIsip K INIOCKOCTH.
[IpusHak mepneHAUKYISIPHOCTH MNpsMOM U IuiockocTtd.  OOmumii
MEPHeHANKYJSIp K JIBYM CKpelIUBarommMcs mpsmbiM.  [IpusHak
napajuIeIbHOCTH MPSIMOM U IJIOCKOCTH.

JByrpanneie  yrael. JIMHEWHBIM yrojll JBYTpaHHOrO  yria.
[lepnenanKyIsIpHOCTH ABYX IUIOCKOCTEN. [IpU3HaK mepneHuKyIspHOCTH
IBYX I1ockocTtel. TeopeMa o0 Tpex mepneHauKyJspax.

MmHororpanauku. Mx BepmuHbl, peOpa, TpaHH, JUArOHAIH.
[Mapamnenenunen.  Ilpuzma.  [lupammpa.  Dopmysnsl  miiomaau
MTOBEPXHOCTH HOOBEMa NapaJuIeIIeuITe a, IIPH3MbI, THPAMHUIbL.

Humanp. Konyc. dopmyisl 1uromamy mMOBEpXHOCTH U o0BbeMa
UITUHIpPA, KOHYyCa.

Coepa. lap. Llentp, mtuametp, paguyc cdepsl u mapa. Oopmysist
o0beMa IIapa u Iiomann chepel.

[Mocrpoenue ceueHui CTEPEOMETPUUECKUX dburyp.



DJieMeHTbl KOMOMHATOPUKH,
TeopHHU BepOSITHOCTEN

MHO0X€eCTBO. DJIEMEHT MHOXKECTBA, NOAMHOKECTBO. OObeANHEHNE
1 TIepeceueHnue MHOXKECTB. JlnarpamMmmel Ditnepa.

IIpumeps! peieHnss KOMOMHATOPHBIX 3a7ay: HepeOop BapHaHTOB,
MIPaBUJIO YMHOYKEHUS.

Crartuctuyeckue nansele. llpencTapnenne TaHHBIX B BHAE TAOJIHII,
nuarpamm, rpagukoB. CpemHue pe3ynbTaToB m3MepeHuil. [lomsatme o
CTaTUCTUIECKOM BBHIBOJIC HA OCHOBE BEIOOPKH.

[ToHsTHE M TIPUMEPBI CITyYaHBIX COOBITHH.

YacToTa COOBITHS, BEpPOSTHOCTH. PaBHOBEPOSITHBIE COOBITHA H
MOJACYET MX BEpOATHOCTH. [IpencraBiieHHE O TEOMETPUYECKON
BeposaTHocTH. [IpocTeiiie BeposTHOCTHBIE 3a1a4H.

OcHoBHbBIE yYMEHHUSI 1 HABBIKH

DK3aMEHYIONTUICS JIOJDKEH YMETh!

— MpPOM3BOAMUTH 0€3 KaIbKyJsTOpa apu(MeTHYecKue IeHCTBUS Hax
YHCIaMH, 33JaHHBIMU B BUJE JICCSITUYHBIX U OOBIKHOBEHHBIX JIpOOEi;
CPaBHUBATh YUCIIA;

— MPOBOAMTH TOKACCTBEHHBIC MPEOOPA30BAaHUS YHMCIOBBIX BBIPAKCHUI
U BBIPKEHHI C IEPEMEHHBIMY;

— 3a7aBaTh OONACTH OMpEACTCHUS M 00JacTH 3HAYCHUIN (DYHKIIHH.
ITepeunciiaTh 2J1EMEHTHI B KOHEYHBIX MHOKECTBAX;

— CTpPOWTh Ha KOOPAWHATHOM IUIOCKOCTH TpadWKd  JIMHEHHOH,
KBaJIpaTUYHOH, CTENICHHOM, TMOKa3aTeJbHOW, THUIEPOOTHMUCCKOM,
JorapuMUIecKoi M TPUTOHOMETPHUCCKHX (YHKIMI, a Taxke
MHOJKECTBA TOUYEK,3aJaHHbIE YPABHEHUSIMU U HEPABEHCTBAMU;

— pelaTth yYpaBHEHUS M HEPAaBEHCTBA IIE€PBOM M BTOPOHW CTENEHU H
NPUBOJSILMECS K HUM; pellaThb CUCTEMbl YPAaBHEHUN U HEPABEHCTB
epBOM M BTOPOM cTemeHu u mnpusogsmumecs k HuMm. Cropa, B
YaCTHOCTH, OTHOCATCSI YPAaBHEHUS M HEPABEHCTBA, COIEPIKallHe
CTCIICHHBIE, IIOKa3aTeJIbHbIE, JorapupMUIEcKre u
TPUTOHOMETPHUYECKHE (DYHKINH,a TAKKe YPAaBHEHHs U HEPABEHCTBA C
napamMeTpamu;

— peulaTh 3aJaud HAa COCTABICHHE YPABHEHUH, HEPABEHCTB M CHCTEM
yYpaBHEHUII U HEPABEHCTB;

— m300paxarh reomMerpuyeckue (GUIypsl M MPOM3BOJIUTH IPOCTEHIINE
MOCTPOEHUS HA IIIOCKOCTH; 9
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anreOpandecKkux 3afad, a METOAbl anreOpel U TPUTOHOMETPHU — HPH
pELIEHNU FEOMETPUYECKUX 3a/1a4;

— TIPOM3BOAWTH HA IUIOCKOCTH ONEPALH HaJl BEKTOPaMH (CIOKEHHE U
BBIUUTAHUE BEKTOPOB, YMHOXEHUE BEKTOPA HA YKCIIO) U MOJIb30BATHCS
CBOMCTBAaMU TUX OIIEPALUL;

— TIOJIB30BATHCS TIOHATHEM IIPOM3BOAHON NPH HCCIEIOBaHUM (DyHKITHIA
Ha Bo3pacTaHue (yObIBaHHME), Ha 3KCTPEMYMbl U IPU MOCTPOCHUU
rpaMKoOB (PyHKIUH;

— JIOKa3bIBaTh MaTeMaTU4ecKHe YTBEPAKJICHHUSI. OmnposepraTb
HEMpaBWIbHbIE  MATEMATHUECKHE  YTBEP)KJICHHS. Paznuuats
HEOOXOMMUMBIE W  JOCTATOYHBIE YCIOBHS B MAaTeMaTHYECKHX
YTBEPKICHUSX;

— m3nmaratb U OQOPMIATH pEHIeHHWs JIOTHYEeCKH IIPABWIBHO U
MOCJIEI0BATEIbHO, C HECOOXOAUMBIMU MOSICHEHUSMH KaXJI0r0 3Tara.
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