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[Iporpamma cdopmupoBaHa Ha OCHOBE (henepaqbHOTO TOCYAapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAAPTa CPEIHETO O0IIEro 00pa30BaHu.

I. OcHoBHBIE MaTeMaTHUYECKHE INOHATHUA,
KOTOPBIMH A0J7KEH BJIAACTDH HOCTyl'[alO]_l_[I/Iﬁ

Apugpmemuxa

1. HarypanpHble uncna.

2. JlenumocTh HaTypanbHbIX uncen. [IpusHaku nenmmmoctr Ha 2, 3, 5, 9, 10.

3. IIpocteie u cocraBHble yncaa. Pa3nokeHne HaTypaabHOTO YKCIIa HA IPOCTHIE
MHOXHTeNU. Hanbosnpiuit oOumit 1enurens 1 HauMeHbIlee 00111ee KpaTHoe.

4.  [leneHue ¢ OCTaTKOM.

5. Jpobu. O6sikHOBeHHAs1 1poOb. OCHOBHOE CBOWCTBO Jpodu. CpaBHEHHE JIPO-
oeil. Apudmernueckue IeUCTBUSI ¢ OOBIKHOBEHHBIMU po0simu. HaxoxkaeHue yactu ot
LEJIOTO U LEJIOro IO €r0 YacTH.

6. Jlecatuunas npo6s. CpaBHEHHE NECITUYHBIX ApoOeil. ApudmeTndyeckue aei-
CTBUS C JecATUUHBIMU Jpo0simu. [IpencraBieHue aecaTUUHON IpoOU B BHUJIE OOBIKHO-
BEHHOI IpoOU 1 OOBIKHOBEHHOM B BUJIE ACCATUYHOM.

7. PanmonaneHble uncna. llenple yucia: MONOKUTENbHBIC, OTPULATEIbHBIC U
HyJb. Monynb (abcoitoTHas BenurHa) ynciia. CpaBHEHHE pallMOHAIBHBIX YUCE.

8. Apudmernyeckue AEUCTBUS C pallMOHAIBHBIMU unciaMu. CTENEeHb C 1EJbIM
ITOKA3aTEIIEM.

9. OrtHOUIEHKE, BBIPAKEHHUE OTHOILIECHUS B ITponieHTax. [Iponopusi.

10. TIpomopuuoHanbHas 1 00paTHO MPOMOPIHUOHATBHAS 3aBUCUMOCTH.

Yucnosvie u byKeeHHble GbIPANCEHUSA

1. HenumocTh nensix uncen. Jlenenne ¢ ocratkoM. CpaBHeHUs. Pemenue 3amau
C LEJIOYHCIICHHBIMA HEM3BECTHBIMU.

2.  MHoroujieHsl OT OJHOM NEepeMeHHOW. JlenMMOocTh MHOrowieHoB. [leneHue
MHOTOWICHOB C OCTaTKOM. ParimoHasibHbIe KOPHM MHOTOYJICHOB C LETBIMH KO3 UIIH-
entamu. Cxema ['opHepa. Teopema be3y. Uucno kopHel MHOTOUJIEHA.

3.  MHorousneHbsl OT JBYX mepeMeHHbIX. DOpMyIIbl COKPAIIEHHOTO YMHOEHUS
JUISL CTapIIuX cTerneHedl. MHOTOUJIEHBI OT HECKOJIBKHUX MEPEMEHHBIX.

4. Kopens crenenu n >1 u ero coictBa. CTENEHb ¢ pallMOHAIBHBIM MOKa3aTe-
JIEM U ee cBoiicTBa. [loHATHE O CTEIEHW ¢ NEHCTBUTEIBHEIM ITOKa3zarteneM. CBOMCTBa
CTENEHU C IEWCTBUTENIbHBIM MTOKA3aTEIEM.

5. Jlorapudwm uucna. OcHOBHOE JiorapupMuueckoe ToxAecTBo. Jlorapudm mpo-
M3BEJICHUS], YACTHOTO, CTENEHU; MEPEX0]] K HOBOMY OCHOBaHMIO. [lecATHUYHBIN U HaTy-
paibHbBINA JoraprudMBbI, YUCIIO e.

6. IlpeoOpa3oBaHus BRIpAKEHUH, BKIIOYAIONIUX apU(PMETHUCCKUE OTNepaIiu, a
TaK)Ke Orepariiy BO3BEICHUS B CTETICHb U JIOTapU(MUPOBAHUS.

Tpueconomempus

1. Cunyc, KOCUHYC, TAHT€HC, KOTAHT€HC MPOU3BOJILHOTO yria. Pagnannas mepa
yria. CHUHYC, KOCUHYC, TAHT€HC U KOTaHreHc yucia. OCHOBHbIE TPUTOHOMETPUUYECKUE
toxaecTBa. @opmyisl npuBeneHus. CUHYC, KOCUHYC MU TaHT€HC CYMMBI U Pa3HOCTH
IBYX yrioB. CHHYC U KOCUHYC IBOMHOTO yTia.

2.  ®opMmyinbl NOJOBUHHOTO yria. IIpeoOpa3oBaHusi CyMMBbl TPUTOHOMETpHYE-
CKMX (DYHKIIUM B TPOU3BEJICHHUE U TIPOU3BEIICHUS B CYMMY.
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3. BelpaxkeHue TpPUTOHOMETpPUYECKUX (YHKIMA 4Yepe3 TaHTE€HC IMOJOBUHHOTO
aprymenTta. [IpeobpazoBanusi TPUTOHOMETPUYECKUX BBIPAKEHUH.

4. Ilpocreiiline TPUrOHOMETPUUECKHE YpaBHEHHUS. PenieHus: TpuroHoMeTpuye-
CKMX ypaBHEHMH. [IpocTeimme TpUroHoMeTpuyeCcKue HEPaAaBEHCTBA.

5. ApKCUHYC, apKKOCHHYC, apKTaHI'€HC, ApPKKOTaHI'€HC YUCIIA.

Dynkyuu

1. ®ysknuu. O6macTh ompeAeneHus U MHOXKECTBO 3HaueHHH. ['padux (yHK-
LIUH.

2. Tloctpoenue rpadgukoB QPyHKIUN, 3a1aHHBIX PA3IMYHBIMU criocobamu. CBo-
CTBa (PYHKIIMH: MOHOTOHHOCTb, YETHOCTh U HEYETHOCTb, MEPUOJUYHOCTh, OTPAHHYCH-
HOCTb. [IpoMexxyTKr Bo3pacTanus U yObIBaHMs, HAMOOJbIIIEE U HAMMEHBIIIEE 3HAYCHUS,
TOYKH IKCTpeMyMa (JIOKaJIbHOTO MaKCUMyMa U MUHUMYMA).

3. I'paduueckas uHTEpIHpeTaLIUA.

4. Cnoxnas ¢pyHkuusa (koMmro3uius QyHkiuit). Bzaumao oopatHbie GyHKIIMH.

5. OGnactb onpeaeneHus U 00J1acTh 3HaUeHU 00paTHOM GyHKIMH. ['paduk 00-
patHOM QyHkmu. Haxoxaenne pyHKIuM, 0OOpaTHOU JaHHOM.

6. CrenenHast GyHKIMS C HATypaJIbHBIM IMOKA3aTeJIeM, €€ CBOMCTBA U TpaduK.

7. BepTukallbHblE U TOPU3OHTAJIbHBIE ACUMIITOTHI IpadukoB. ['paduku aApoOHO-
JUHENHBIX (DYHKIIHM.

8. Tpuronomerpuueckue (yHKUHUH, UX CBOMCTBA M IpaUKH, NEPUOJIUYHOCTD,
OCHOBHOU mnepuoj. OOpaTHble TPUTOHOMETpHUECKUE (YHKLINUH, UX CBOMCTBA U rpadu-
KH.

9. TlokazarenbHas QyHKIUS (IKCIIOHEHTA), €€ CBOMCTBA U Tpaduk.

10. Jlorapudmuueckas QpyHKIHs, €€ CBOMCTBA U rpaduK.

11. TIpeoGpazoBanus rpaduKoB: MapayieabHBIA MEPEHOC, CUMMETPHUS OTHOCH-
TEJIBHO OCEM KOOPAMHAT U CUMMETPHSI OTHOCHUTEIBHO Hadalla KOOPAWHAT, CHMMETPUS
OTHOCHUTEIIBHOM IIPSIMOM Y = X, PACTSIKEHUE U CKATUE BAOJIb OCEN KOOPAUHAT.

Hauana mamemamuuecrxozo ananusa

1. TlonsTHe o0 mpexaese Nocieq0BaTENbHOCTH.

2. JlnuHa OKpPY>XHOCTU M IUIOHIA/Ib Kpyra Kak Mpeaenbl MOCIeI0BaTeNIbHOCTEN.
beckoneuHo yObIBarolasi reoMmeTpuyeckas porpeccus u ee cymma. TeopeMsl o mpeje-
nax nocienoBarenbHocTell. [lepexon k nmpejenam B HEpaBEHCTBAX.

3. Tlonstue o HenpepbIBHOCTH (yHKUUHU. OCHOBHBIE TEOPEMBI O HEMPEPHIBHBIX
GyHKIUAX.

4. Tlonstue o npenene ¢pyHkiuu B Touke. [loBenenue Gynkiuii Ha 6eCKOHEYHO-
CTU. ACUMITOTBHI.

5. TlonsTue o mpou3BoaHON (DYHKIHH, (PUHMUECKUI U TEOMETPUUECKUN CMBICI
MPOU3BOAHON. YpaBHEHUE KacaTelbHOU K rpaduky QyHkiuu. [Ipou3BoaHBIE CyMMBI,
pa3HOCTH, MPOU3BEIeHUsI U YacTHOrO. [Ipon3BOIHBIE OCHOBHBIX 3JIEMEHTApHBIX (DYyHK-
i, [IpousBoaHbIe ClI0KHOM M oOpaTHOU (PyHkIui. Bropas mpousBoanas. [Ipumene-
HUE MPOU3BOAHON K MCCIIEIOBaHUIO (PYHKIMH U MOCTpoeHuto rpadukos. Mcnonbs3oBa-
HUE MPOU3BOJHBIX MPU PEIICHUN YPABHEHUN U HEPABEHCTB, TEKCTOBBIX, (PU3UUECKUX U
reOMETPUYECKUX 3a/]1a4, HAXO0KJICHUHU HauOOJIbIINX U HAMMEHBIINX 3HAUYCHUN.
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6. Ilmomanes kpuBonuHEeHHON Tpanenuu. [loHsaTue 06 ompeacIeHHOM HHTETpa-
ze.

7. TlepBooOpas3Hnas. IlepBooOpasnbie snemeHTapHbiX ¢GyHKIui. [IpaBuia BbI-
yucieHus nepsoodpasubix. opmyna Herorona-Jleiibnua.

8. IIpuMepsl UCNIONB30BAHUSA IPOU3BOJHOM ISl HAXOXKIACHUS HAWIYYIIETO pe-
LIIEHNWs B NPHUKIAIHBIX 3aAadax. HaxoskneHwe CKOpOCTH I IPOLECCa, 3aJaHHOTO
dbopmynoit unu rpapukom. [Ipumepsl npuMeHeHHs] UHTErpajia B (PU3MKE U TE€OMETPHUH.
Bropas nponsBoiHas U ee (PU3NUECKUN CMBICIL.

Ypasnenus u nepasencmea

1. PemeHue panuMoOHAIBHBIX, MMOKA3aTEIbHBIX, JIOTAPUPMUUYECKUX U TPUTOHO-
METPUYECKUX YPABHEHUN U HEPABEHCTB. PelleHne nppalMoHAIBHBIX YPABHEHUM U HE-
PaBEHCTB.

2. OcCHOBHBIE PUEMBI PEIICHHsI CUCTEM YPaBHEHHI: IOJICTAHOBKA, anredpanye-
CKO€ CJIOKEHME, BBEICHHUE HOBBIX IEPEMEHHBIX. PaBHOCWIBHOCTH YpaBHEHUM, HEpa-
BEHCTB, CHCTEeM. PellleHHe cucTeM ypaBHEHUH C JBYMsI HEM3BECTHBIMU (ITpOCTEUIINE
TUMbl). Pellienre cucteM HepaBEeHCTB ¢ OJHON EPEMEHHOM.

3. Jloka3zarenbcTBa HepaBeHCTB. HepaBeHCTBO O cpelHEM apu(PMETHUYECKOM H
CPEAHEM TEOMETPUYECKOM JBYX YHCENI.

4. Hcnonb3oBaHuE CBOMCTB M IpaUKoB (PYHKIMI NpHU PELICHUU YpPAaBHEHUUN U
HepaBeHCTB. MeTron nHtepBaioB. M300paxeHne Ha KOOPAUHATHOM INTIOCKOCTH MHOXeE-
CTBA PEIICHUN YPAaBHEHUIN U HEPABEHCTB C ABYMS IEPEMEHHBIMU U UX CUCTEM.

5. llpumeHeHHEe MaTeMaTUYeCKUX METOOB JJI1 PEIUEHUs COAEPKATEIbHBIX 3a-
Ja4d U3 pa3IMyHbIX 00JacTel HayKu M NpakTUKU. HTeprpeTanus pe3ynbrara, yuer pe-
AJIbHBIX OIPAHUYECHHM.

Dnemenmvl KOMOUHAMOPUKU, CIAMUCUKU U MEOPULU 8EPOAMHOCIEN

1. TabnuyHoe u rpaduyeckoe MpejcTaBICHUE NaHHBIX. YUCIOBBIE XapaKTepH-
CTUKH PSAJOB TAHHBIX.

2. TlooyepenHslii 1 OTHOBPEMEHHBIN BHIOOP HECKOJIBKUX DJIEMEHTOB M3 KOHEU-
HOTro MHOXecTBa. DOpMyIibl YMCiIa IEPECTAHOBOK, COYETAHUM, pa3MelleHU. Pemenne
KOMOMHATOPHBIX 3a]1a4.

3. DnemeHTapHbIE U CIOXHBIE COOBITHS. PaccMOTpeHHe ciayyaeB U BEPOSITHOCTh
CYMMbI HECOBMECTHBIX COOBITHIA, BEPOSITHOCTD MPOTUBOIOJI0KHOTO COOBITHSL.

4. TloHsiTHE O HE3aBUCUMOCTH COOBITHI. BEpOSITHOCTD U cTaTHCTHYECKAs 4acTo-
Ta HACTYIUICHUS COOBITHSL.

I'eomempusa na niockocmu.

1.  CBoiicTBO OMCCEKTPUCHI yriia TPEyrojbHUKa. Perienne TpeyroabHUKOB.

2. Brluncienue GuccekTpuc, MeauaH, BbICOT, paJlyCOB BIIMCAHHON U OMMCaH-
HOM OKpyX)HOCTeH. DOPMYIIBI IUIONIAIN TPeyrojibHUKa: hopmyna ['epoHa, BeIpakeHUE
IJIOIIAIA TPEYTOJIbHUKA Yepe3 paAuyC BIMCAHHON U ONIMCAHHON OKPYKHOCTEU.

3. BrpluncneHue yriioB ¢ BEpIIMHOW BHYTPU M BHE KpYra, yria MeXIy XOpAOW U
KacaTeJIbHOM.

4. Teopema 0 IpOU3BEICHUU OTPE3KOB XOpA. TeopeMa 0 KacaTeslbHON U CEKY-

IeH.
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5. BnucaHHble U OonMCcaHHBIE MHOTOYTOJIbHUKHU. CBOWMCTBA M MIPU3HAKU BIUCAH-
HBIX U OIIMCAHHBIX YETHIPEXYTOJIbHUKOB.

6. T'eomeTpuueckue MecTa TOUEK.

7. Pemenue 3a1a4 ¢ MOMOIIBI T€OMETPUUECKUX NMPEOOPa30BaHUI U Ir€OMETPH-
YECKUX MECT.

I'eomempus ¢ npocmparncmee

1. IlpsiMble U MIOCKOCTH B MPOCTpaHCTBE. OCHOBHBIE MOHATUS CTEPEOMETPUU
(Touka, mpsimasi, IIIOCKOCTh, MPOCTpaHcTBO). [loHATHE 00 akCHOMAaTHYECKOM Croco0e
OCTPOEHHS TEOMETPHH.

2. Ilepecekarommecs, napawielibHble U CKPELIMBAIOIIAECS TPSMBIE. YTOJI MEX-
Iy IpSIMBIMHU B TIpocTpaHcTBe. [lepnenaukynsapHocTs npsamseix. [TapannenbHOCTs U niep-
NEHIUKYJAPHOCTh MPSIMON M IJIOCKOCTH, IPU3HAKUA U CBOMCTBA. Teopema o Tpex mep-
NEeHIUKYIsIpax. IlepnenauKkyssp U HaKJIOHHAs K IIOCKOCTH. YTOJI MEXAYy NpsAMON U
IIJIOCKOCTBIO.

3. IlapannenbHOCTh INIOCKOCTEW, NEPIEHANKYISPHOCTD IIIOCKOCTEN, MPU3HAKU
Y CBOMCTBA. JIByrpaHHbBIN YroJ, IMHEWHBIA YTOJ ABYTPAHHOIO YTJa.

4.  PaccTosiHHS OT TOYKH JI0 INIOCKOCTH. PaccTosinre oT npsiMOu 10 TIJIOCKOCTH.

5. PaccrosiHme Mexnay MNapajulebHBIMU IUIOCKOCTAMH. PaccrosiHue mexny
CKPEUIMBAIOIIUMHUCS MPSIMBIMHU.

6. H300paxkeHne MpOCTPAHCTBEHHBIX PUTYD.

7. MmuororpanHuku. Bepumnsl, pedpa, rpaHi MHOrorpaHHuka. Pa3sepTka.

8. MHororpaHHsl€ yribl. BeIyKiible MHOTOIpaHHHKH.

9. Ilpusma, ee ocHOBaHUs, OOKOBBIE pedpa, BBICOTA, OOKOBAasi MIOBEPXHOCTD.

10. Tlpsimas u HakmoHHas npusma. [IpaBunbHas npusma. [apannenenunen. Ky6.

11. Tlupamuma, ee ocHoBaHHE, OOKOBBIE peOpa, BbICOTA, OOKOBAsI TOBEPXHOCTD.

12. TpeyronsHas nupamuaa. [IpaBunbHas nupamua. Y ceuyeHHas nupamMuia.

13. Cummertpuu B KyOe, B mapajuiejenuneie, B Ipu3Me U MUpaMue

14. TlonsiTMe O CHMMETPUU B MIPOCTPAHCTBE (LIEHTpAJIbHAS, OCEBas, 3€pKAJIbHA).

15. Ceuenus MHOTOrpaHHUKOB. [locTpoeHue ceueHui.

16. IlpencraBiieHre O MPaBUIbHBIX MHOTOTPaHHUKAX (TeTpa’np, KyO, OKTa’Aap,
JOJICKAdIp U UKOCAdIP).

17. Tena u noBepxHOCTH BpaiieHus. LIunnuHap u KOHyC. Y CEYEHHBIN KOHYC.

18. OcHoBanue, BbIcOTa, OOKOBasi MOBEPXHOCTh, oOpasyroiias, pa3Beptka. Oce-
BBIE CEUCHHUSI M CEUEHUS, TapAJIJIEIbHBIE OCHOBAHMUIO.

19. Iap u cdepa, ux ceyeHus. Jmmrc, runepodosa, mapadoia Kak ceuyeHUus Ko-
nyca. Kacarenbnas mimockocTts k cepe. Cepa, BnucanHas B MHOTOTPAaHHHK, cdepa,
ONnKCaHHasi OKOJIO MHOTOTpaHHUKA.

20. HunuHapuyecKue U KOHMYECKHE MOBEPXHOCTH.

21. OObembl Ten U MIomaau uX noBepxuocrei. [lonstue 06 ooveme Tena.

22. OrtHomieHne 06beMOB MOJOOHBIX TETI.

23. ®opmyibl o0beMa KyOa, mapasuiesenumena, NpusMbl, TUIUHAPA. PopMyIIbl

24. oObeMa nupamMuibl U KoHyca. @opMyIibl TJIOMAAM TOBEPXHOCTEH IMIMHAPA
1 KoHnyca. opmyiel 00beMa 11apa U Iionaan cepsl.
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25. KoopauHatel 1 BeKTOpHI. JleKapTOBbI KOOPAWHATHI B IpocTpancTBe. Dopmyia
paccTosHUS MEXKAY IBYMS TOUKamH. YpaBHeHUs cepsl u miockoctu. Dopmyna pac-
CTOSIHUS OT TOYKH JI0 TNIOCKOCTH.

26. Bexkrtopsl. Moaynb BekTopa. PaBeHCTBO BekTOpOB. CIOKEHHE BEKTOPOB U
YMHOKEHHE BEKTOPA Ha YUCIO. YTOJ MEX1y BeKTopaMu. KoopauHaTel BEKTOpA.

27. CkangpHoe npousBeqeHue BekTopoB. KominHeapHbie BekTOpbl. Paznoxkenue
BEKTOpA IO JIBYM HEKOJUIMHEApHbIM BeKTOopaM. KoMIiaHapHbIE BEKTOPBI.

28. Pa3znokeHue no TpeM HEKOMILIAHAPHBIM BEKTOPaM.

II. TpeOGoBaHusI K YPOBHIO MOATOTOBKH MOCTYNAIOIIET0

Yucnosvie u bykeeHHbvle BbIPAICEHUS

IlocTynaronmii 10KeH YMETh:

— BBINOJIHATH apu(PMETHUECKHUE IEUCTBUSA, COUYETasl YCTHBIE U MUChMEHHBIC TIpHe-
Mbl C NMPUMEHEHUEM BBIYMCIIUTENBHBIX YCTPOMCTB; HAXOJWTh 3HAUYCHUS KOPHS HATY-
pajbHOM CTENEeHH, CTETICHU C pallMOHAIBHBIM TIOKa3aTeseM, Jorapudma;

— NPUMEHATH MOHATHS, CBA3aHHBIC C JEIUMOCTBIO LEJBIX YHCEN, MPU PEUICHUU
MaTeMaTHYCCKHUX 3a]1ay;

— HAXOJUTh KOPHU MHOTOWICHOB C OJHOW IMEPEMEHHOM, PACKIAABIBATH MHOTO-
YJICHBI HA MHOKHUTEJIH;

— TPOBOJUTH MPEOOpPa30BaHUs YMCIOBBIX M OYKBEHHBIX BBIPAKCHUH, BKIIOYAIO-
IUX MOJIYJIU, CTENICHU, PaUKaJIbl, JOTapu(Mbl U TPUTOHOMETPUYECKHUE (QYHKIIUH.

DyHryuu u epapuxu

[MocTtynarommi J0JKEH YMETh:

— OmpeAeNsaTh 3HaueHue (QYHKIUH M0 3HAYCHHUIO apTyMEHTa MPH Pa3IUYHBIX CIIO-
co0ax 3amanus QyHKIINY;

— CTpOUTh TpauKu M3YYEHHBIX (DYHKIIMI, BBIMOJIHATH MpeoOpa3zoBanus rpadu-

KOB;
— OIHKCHIBATH 10 TpaduKy U 1o GopMyJie MOBEICHUE U CBOMCTBA (DYHKITNH;
— pelaTh ypaBHEHUS, CHUCTEMbl YPaBHEHWI, HEPABEHCTBA, MCIOJb3ys CBOMCTBA
(GbyHKUMIA U UX TpaduyecKue NpeacTaBICHUS.
Hauana mamemamuuecrkozo ananusa
IlocTynarmum J0HKEH YMETh:
— HaXOAUTh CYMMY OECKOHEYHO yOBIBAIOIIEH r€OMETPUUECKON TPOTPECCUU;

— BBIYUCJIATH MPOU3BOAHBIE U MEPBOOOPA3HBIC DJIEMEHTAPHBIX (YHKIUH, MpUMe-
HSS TPaBHJIa BBIYUCIICHUS TTPOM3BOJHBIX M TIEPBOOOPA3HBIX, UCIIOIB3YSl CIPABOYHBIC
MaTepuabl;

— HCCIeNoBaTh GYHKIIMHA U CTPOUTH MX TPpa(HUKH C TOMOIILIO0 POU3BOHOM;

— pelIaTh 3aja4u ¢ IPUMEHEHUEM YPaBHEHHUS KacaTebHOU K rpaduKy QyHKIINY;

— pemath 3aJayd Ha HaXOXKJIEHHWE HauOOJBINEr0 W HAWMEHBIIETO 3HAYCHUS
(yHKUIHMU Ha OTPE3KE;

— BBIYUCIISITH IUIOMIAb KPUBOJIMHEHHOW TPaICIWH.



OI'BOY BO «BI'TY», BITY

TIPOTPAMMA BCTVYIIUTEJIbBHOI'O UCIIBITAHM S TTPU ITPUEME HA OBYUEHUE
I1O ITPOTPAMMAM BAKAJIABPUATA U ITPOPAMMAM CITEHUAJIMTETA
«MATEMATHUKA»

Vpasnenus u nepasencmea
[locTynaromuu 10JKEH VMETD:

— pemarh panuoHaJbHbIE, WPPALMOHAIIbHBIE, MOKa3aTelbHbIE U JIorapupMuye-
CKHE€ YPAaBHEHUS U HEPABEHCTBA, TPUTOHOMETPUYECKHE YPABHEHUS, UX CUCTEMBI;

— JIOKa3bIBaTh HECJIOXKHBIE HEPABEHCTBA;

— pelaTh TEKCTOBBIE 3a7a4M C IOMOIIBIO COCTABICHUS YPABHEHUN U HEPABEHCTB,
MHTEPIPETUPYS PE3YIBTAT C yUETOM OrPaHUYECHUN YCIOBUS 3a/1a4H;

— HU300pakaTh Ha KOOPJIMHATHOW IJIOCKOCTH MHOXECTBA PELIECHUI ypaBHEHUHN U
HEPaBEHCTB C JBYMS IEPEMEHHBIMHU U UX CUCTEM;

— HaxoJuTh NMPUOIMKEHHbIE PELECHUS] YPAaBHEHUN U MX CHUCTEM, UCIOJb3Yys Ipa-
(buyeckuii METOx;

— peliath ypaBHEHHs, HEPABEHCTBA U CUCTEMBI C MPUMEHEHUEM TIpaduuyecKux
MIPEICTABICHNI, CBOMCTB (PYHKIUH, IPOU3BOIHOM.

Dnemenmvl KOMOUHAMOPUKU, CIAMUCIUKU U TNEOPUU 8EPOAMHOCIEN

IlocTynaromui JOJKEH YMETh:

— pemaTh mpocTeliue KOMOMHATOPHBIE 3aJja4ll METOJOM mepedopa, a Takke C
HCIIOJIb30BAaHUEM U3BECTHBIX (OPMYII,

— BBIUUCTSATH BEPOSITHOCTU COOBITHI Ha OCHOBE IMOJCYETa YHCIIa UCXOJ0B (Ipo-
CTEHUIIINE CITydan).

T'eomempus
ITocTtynarommin J0JKEH YMETh:

— COOTHOCUTH IUIOCKHE T€OMETPUYECKHE (PUTYpPHI U TPEXMEPHBIE OOBEKTHI C HUX
OTMUCAHUSIMU, YepTeKaMu, U300pAKECHUSIMU; pa3audyaTh U aHAIU3UPOBATH B3aMMHOE
pacrosoxenue Gpuryp;

— U300paxkaTh reOMeTpUUECKUEe (PUTYPHI U TeJa, BHIMOIHATH YEPTEXK MO YCIOBUIO
3a/1a4y;

— pemarb TeOMETPUUYECKUE 3a1a4M, ONMPAsICh HAa U3yUYEHHBIC CBOMCTBA IUIAHUMET-
PUYECKUX U CTEPEOMETPUIECKUX (DUTYp M OTHOIICHU MEXAY HUMH, IPUMEHSSI anreo-
panveCKUil 1 TPUTOHOMETPUUECKUH alapar;

— TIPOBOJHMTH JTOKA3aTEIbHBIE PACCYKICHUS NPU PELICHNUN 3a/1a4, JOKa3bIBaTh OC-
HOBHBIE TEOPEMBI KypCa;

— BBIUUCTSATH JTUHEHHBIC SJIEMEHTHI U YTIIbI B IPOCTPAHCTBEHHBIX KOH(PUTYpAITUSX,
00BEMBI U TUIOMIAU MTOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ U UX MPOCTEHIINX KOMOU-
HaIui;

— IPUMEHATH KOOPJAUHATHO-BEKTOPHBIA METO JJIsl BBIYMCIIEHUS] OTHOLIEHUM, pac-
CTOSIHUU U YIJIOB;

— CTPOUTH CEYCHUSI MHOTOTPAHHUKOB U M300pakaTh CEUCHUS T BpaIllCHUS.

1L IIpumepHbIil BApUAHT 3a1aHusA (C IPUMEpPaMHU PeLlIeHHs)
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Yacts 1

1. Boruncsms <5i - 23> . 222 — 21.

17 34 3 3
1)64 2)65 3)65,3 4)65,5 Y [—
Peuents 1 3 2 1 /8 71y 68 7
5———2——) 2 22— —2— = (———) — = =
( 17 34 3 3 17 34 3 3
(i g8 'r_ 10 5 6 _p
~\34 34/ 3 3 34 3 3 3
645 . 410
2. Boraucanrs W
1)0,25 2)0,5 3)1 4)4 39 J—
645 ) 410 (43)5 . 410 415 A 410 425 _1
Pewenue. T ) =~ e 4 =10,25
3. Boruncsuts /0,06 - 1/5, 4 : v/10.
1)0,18 2)0,2 3)0,22 4)0,24 | —

Pewenue. /0,06 - /5,4 : v/10 = 1/0,06 - 5,4 : 10 = 1/0,0324 = 0, 18.

4. Haittit cymmy KBajparoB Kopreii ypasuenust (2o + 3)(z — 1) — 2(x +2) = —1.

1)5,25 2)5,Th 3)6 4)6,25 53 I
Pewenue. PackpblB cKOOKM 1 IIPUBE/s MOJ00HBIC cJlaraeMble, MOJIYIUM KBaJIpaTHOE
ypasuenne 222 — z — 6 = 0. Ero kopuu 2 u —3/2, cymMmMa KBaJpaToB KoTopbix: 25/4.

5. ITouroBasi mapka ctout 15 py6. 50 Korr. CKOJIbKO KOIEeK CIadn Moy IUT YeI0BeK,
kynusinuiit Ha 1000 pyOJieit MakCuMaJIbHO BO3MOXKHOE KOJIMYECTBO MAPOK.

1) 600 2) 700 3) 800 4) 900 5) .

Pewenue. Pazgeanm 100000 koreek Ha cTOMMOCTH Mapku 1550 Komeek u IMOJIydnM
64%. DT0 0O3HAYaeT, YT0 MOXKHO KynuThb 64 mapku, norparus 64 - 1550 = 99200
Koreek. Takum odpazom, ciaada coctaBut 800 Koreek.

6. Croumocts mkada Bozpoca ¢ 20500 py6. jo 23780 pyo. OnpeieuTh Ha CKOJIHLKO
IIPOLIEHTOB TIOI0POZKAJ MIKadp.

1)15 2)16 3)17 4)18 5 N

Pewenue. Hlxad nogopoxkan na 3280 pyb.eii. Tenepb HYKHO OIPeIeUTh CKOJIHKO
MPOIEHTOB 9Ta CyMMa COCTaBJIAeT OT HadabHOI 1erbl B 20500 pyoseit. Tak kak ojun
IPOIEHT OT 3TOi cyMMbl paBeH 205, To 1eHa Bo3poc/ia Ha 3280 : 205 = 16 npoieHTosB.
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7. Onpezesnts 1omma/ b Tpeyrosbhika ¢ sepmunnamu A(1;2), B(5;2), C(4;9).
1)6 2)7 3)8 4)9 5 —
Pewenue. Cropona AB = 4, a BbicoTa, IpoBe/ieHHast K Heil u3 Bepunabl C' paBHa 7.

CaenoBarenbno, Syapc =0,5-4-7 = 14.
8. Haiitu v/21 - tga, ecoin cosaw = —0,4 u a0 € (7/2; 7).

1)-10,5 2)10,5 3) — 5,25 4)5,25 5) o
Pewenue. C yaerom Toro, uto a € (7/2; ), nostydaem pasenctBo sina = /1 — 0,16 =

. N . _ V84 10 _
V0,84, 3naunt, v21 -tga = v21-1/0,84: (—0,4) = —/21 - Yewes = =10, 5,

9. Buemmnue yrubl npu Bepiinaax B u C' tpeyrosbunka ABC pasubl 102° u 106°
coorBercTBenno. Haitru semmanny £ZBAC.

1) 24° 2)26° 3) 28° 4) 30° 5) e
Pewenue. U3 ycaoBus cjejyer, 9To BHYTPEHHHE YIJIbI TpeyrojibHuka: £ZB = T8°,
ZC = 176°. Tlosromy LA = 180° — 78° — 76° = 26°.

10. Haiiti auaronajb npsiMOYTOJIBHOTO HapaJiieiennme/ia co cropoHaMu 3, 4, 12.

1)12 2)13 3)14 4)15 5) e

Pewenue. Pacriosiozkum napaJsiiesienumiesi TaK, 9To0bl B OCHOBAHUH JIEZKaJI IIPSIMOYTOJTb-
HUK €O cropoHaMn 3 u 4. /lmaronasb 9TOro mpsMoyroJibHUKa paBHa H. BeicoTa ma-
pasutestennnena pasia 12. Orcioga 1o Teopeme Ilndaropa ciemyer, uro aumaronasb
napaJuiesienunesna /25 + 144 = 13.

11. Haiitu cymmy sxerpemymoB GyHKimn y = 23 + 322 — 9.

1) — 24 9) — 22 3) 22 4)24 5) v
Pewenue. Haxomum npou3BoHyo 3aaHHON (DYHKIUM U TOYKH, B KOTOPLIX OHA PaB-
Ha nymo: y = 32> +6x —9 = 0 npu 2; = 1,20 = —3. Tak xak y'(z) > 0 npu
x € (—o0;—=3) U (1;400) u y(z) < 0 mpu & € (—=3;1), To 1 = 1 — TOYKA MHUHHU-
MyMa, To = —3 — TOYKa MaKCUMyMa. BbIYuC/IUM MUHUMYM U MakCUMyM (QYHKIUH y:
Ymin = Y(1) = =5, Ymaz = Y(—3) = 27. Ci1e10BaTEIBHO, Ymin + Ymaz = 22.

12. 130 Bcex uncesn ot 1 g0 1000 mayraj Boidupaercs ojHo uucso. OupegaesnTsb
BEPOSITHOCTD TOIO, UTO BBIOPAHO TPEX3HATHOE UNUC/I0, cyMMa 1ndp KOTOPOro paBHa 3.

1)0,003 2) 0,004 3)0,005 4) 0,006 5) cereereens

Pewenue. Obmee xosmuecto umcen 1000. Hyxxuble mam amema: 102, 201, 120, 210,
111, 300. Takum obpazom, BepossTHOCTL paBHa 6 : 1000.
YHactp 2
1. B npsgaMoyro/ibHbII TPeyroJbHUK ¢ THHOTeHy30il 24 u yriom 60° BOUCHIBAIOT-
¢ MPSIMOYTOJIBHUKHM TaK, YTO JBE BEPHIUHBI MPIMOYTOJIbHUKA JIe2KAT Ha TUIOTEHY3E.
Haiitun MakcumaJsibHoe 3HaYEHME TLJIOMA/IN BIUCAHHDBIX MTPSIMOYTOJIbHUKOB.
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Pewenue. ITycts man AABC ¢ ZC = 90° u ZB = 60°. O603Ha4nM BIIHCAHHBII
npsimoyrosibiuk — PQRS, B kotopom P € AC, Q € AB, R € AB, S € BC.
O6osnaunm RS = x. Torna 3 ASBR:

RB 1

_— = B = ° = _

RS ctg ctg 60 73
Ananorunano n3 AAPQ:

AQ o

PO~ ctg A = ctg 30° = V/3.
Taxkum obpazom,

1 24+/3 — 14
QR =24 — 3z — _ 2434z

—
V3 V3

CurejtoBaTe/IbHO, 3aBUCHMOCTDL ILIOMAM Spors OT JUIMHBL CTOPOHBI PQ) =
RS = z onpejensiercs 1o dpopmyJie

. (@) 24+/3x — 42>
PQRS\Z) = ———F=
V3

Haunbosbinee 3unadenne 3Toit (hyHKIMH JOCTUTACTCS TPH & = 3v3 (B BepimHe
napaboJibl). MakcnMasibHOe 3HAUeHIe PaBHO
244/3-3v/3 —4(3v/3)? 108 36-3

Spors(3V/3) = 73 A = 7

Omesem. 36v/3.
2. Pemnts ypaBuenue tgx + 2ctgr — 3 = 0.
Pewenue. 3amena t = tgx npuBOANT K YPABHEHUIO

t+2-%—3:0.

Orcioga nosyvdaem

= 3t-L2

_+=07
t

t1:1, t2:2.

Henaem obpaTnyro 3aMeHy ¥ HOJIydaeM ypaBHEHUs
tgx =1, tgaw=2,

CaeoBarebHO,
T
Ty = arctg 1l +an = 1 +mn,n € Z,

x9 = arctg2 4+ mn,n € Z.
™

4

Omsem. x1 = — +7mn,n € Z;xy = arctg2 + mn,n € Z.

3. Pemure nepasencrso log, > —2.

8 -2z
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Pewenue. Bynem pemarh jJaHHOe HEPaBEHCTBO MeTOJOM nHTepsasoB. CHavasa
HaitleM 0bJ1acTh JOIMYCTUMbIX 3HaYeHnil HepaBeHcTsa. [l 9Toro pemnm cucremy
HEPaBEHCTB
x>0,
ki,
8 —2z > 0.
Permennenm 310it cucremsl sinstercst Mmuozkectso x € (0;1) U (1;4).
PaccmorpuM Tenepb ypasHeHHe, COOTBETCTBYIONIEE 3a/[aHHOMY HEpaBeHCTBY

3
Orcroia noJtydaem
3
8_2¢
3 1
8 —2x a2
8 — 2z = 322,

322 +2x —8=0.

4
Pemennsivm rnocJjieHero ypaBHeHuns sIBJISAAIOTCA YUC/Ia T = —2, Tro9 = —. HepBI)Iﬁ

KOPeHb He siBJISIeTCsi perieHneM ypapreHust (1), Tak Kak He BXOAUT B 00J1aCTb
JIONYCTUMBIX 3HadeHnii. Tenepn j1s perienns HepaBeHcTBa TPeOYeTCs OpPe/IeTh
3HAKU BblpaKeHUs

3
6 o 3
g _or T

4 4
Ha npomexkyrkax (0;1), (1; §)’ (g, 4). Juist aroro BbIGEPEM 110 OJIHOM TOUKE 13
KazKJIOI'0 IPOMEZKYTKA:

1 3 3 3 : 3
1::5=>10g18_2x+2=10g%?+2=10g%?+10g%1=1og%2_8>0’
° k 6 6 25 150

2 log, 2 =logs — 2 =logs — logs = logs —
z=7=log, g——+ ogs 7t ogs 77 +1ogs 7 =logs 7= <0,

3 3 3
:U=2=>log.,m+2=log21+2=10g21+10g24=10g23>0.

Takum 06pazoM, TpebyeMblii 3HaK (=) JOCTUrAeTCs HA JIBYX KPAlHUX HHTEPBAJIAX.

Omeem. (0;1) U (% 4).

4. JIpa cmiasa, U3 KOTOPBIX HepBblil cogepkut 20% Hukess, a BTOPOil co-
aepxut 40% HuKess, clulaBuiIn Apyr ¢ ApyroM u nosyqauan 180 KujiorpamMmos,
conepxxkamux 25% nukesst. Haiitn maccy nepsoro ciuiasa.

Pewenue. Tlyctp Macca mepBoro civiaBa & Kr, Macca IEpBOTO CILIaBa Y KI.

TOI',ZJ,& MacCCa HHUKeJIAd B IIEPpBOM CIlJIaBe O, 27 KIy, BO BTOPOM CIlJIaBE — 0, 4y Kr. I3
YCJI0BHsA 3aJa'M I10JIy1IaeM CHCTEeMY

r +y = 180,

180 - 25
0,2¢ + 0,4y = ———.

100
Jlist pertiennst 3Toit CUCTEMBI HY?KHO, HAIIPUMED, BBIPA3UTh U3 MIEPBOIO YPaB-
Hennst y = 180 — & u 1MOJICTABUTD TOJIYUEHHOE BbIPAZKEHNE BO BTOPOE YPaBHEHIE.
Omeem. x = 135 kr, y = 45 Kr.
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IV. KpuTepyuu olleHUBAHUSA OTBETOB MOCTYNAIONINX

Ha Bwimonnenue pabotel orBogutTcs 90 mMunyt. PaGoTta coctout u3 2 yacrtei,
BKIIOHaOIuX 9 3ananuid. [lepBas yacts cOCTOMT U3 7 3a4aHUM C BAPUAHTAMH OTBETOB
(mpaBwIIBHBINA OTBET Bceraa onuH). Kaxkmoe 3amanue oreHuBaercs B 10 Gamwtos, eciou
OTBET yKa3aH MpaBuibHO U B () 0aIOB, €ClIM OTBET yKa3aH HeMpaBWIbHO. BTopas yacTb
COCTOUT W3 2 3ajaHuil. DTH 3a7aHusl TPEOYIOT MPHUBEACHUS Pa3BEPHYTOTO PEIICHUS H
olleHUBarOTCs B quana3zoHe oT 0 go 15 GamioB Kaxaas B 3aBUCUMOCTH OT MOJIHOTHI U
MPAaBWJIBHOCTH pelieHrs. MakcuMalibHasi BO3MOXHasi cyMMa OajijIoB HE IMPEBBINIACT
100.

V. Oco0eHHOCTH CTPYKTYPbI 3aJaHNH U CHCTEMbI OLICHUBAHUS
NPY NPOBeeHUH BCTYNMTEIbHBIX HCIBITAHUI
€ HCMOJIb30BAHMEM IMCTAHIUOHHBIX TEXHOJIOTHI

B ClIydac IIpOBCACHUA BCTYIIMTCIIBHOI'O UCIIBITAHHUA C HCIIOJIb30BAHUCM AHUCTAH-
OHMOHHBIX TCXHOJIOT Uil B CTPYKTYPY BKBaMGHaHHOHHOﬁ pa6OTI>I U CUCTCMY OLCHHBAHUA
BHOCHUTCA psAa n3MeHeHuii. OTBeT Ha KaXXa0€ 3a1aHucC U3 BTOpOﬁ HJaCTH 3alIicCaThb B BUJIC
oeJjIoro 4mciia nujin ,Z[CCHTH‘IHOﬁ I[pO6I/I. DTO MOXKET OBIThH OTPHULATCIIbHOC YHCJIO, I10JI0-
KHUTCJIBHOC YMCJIO MJIM HOJIb. HpI/IBGIIGHI/I}I B OTBCTC PA3BCPHYTOI'O PCUICHUSA HC Tpe6y-
CTC. KEDKI[OG 3aJaHuC OICHUBACTCA B 15 6aJ'IHOB, CCJIM OTBCT YKa3aH IIPaBHJIBHO U B 0
6aJIJ'IOB, CCJIK OTBCT YKa3aH HCIIPABHUIIBHO.

VI. Oco0eHHOCTH CTPYKTYPBI 32JaHUI U CHCTEMbI OLIEHUBAHUS
NP NPOBEICHUH BCTYNMTEIbHBIX HCIIBITAHUI
B popme cobecenoBanmsi

B ciydae npoBefeHHs] BCTYNUTENBLHOTO UCIBITaHUSA B popMe cobeceoBaHUs B
CTPYKTYpY 3K3aMEHAIlMOHHON padOThl U CHCTEMY OLIEHMBAaHUS BHOCUTCS DPsii U3MEHe-
Hui. JIJ1si TOATOTOBKU K OTBeTaM OTBOAUTCS 90 MuHyT. OOImas mpoaonKUTEIbHOCTD
BCTYIIUTEJIIBHOTO UCIIBITaHUs HE MpeBbIIacT 120 MUHYT.

Pabora cocTouT u3 2 yacTeH, BKIIFOUAIOMKX 9 3a7aHUH.

[lepBas yacTh COCTOMT U3 7 3a/laHUl C BApUAHTAMU OTBETOB (MPABUIbHBIA OTBET
Bcerga oauH). Heo6xoaumo BbIOpaTh MpaBUIBHBIA OTBET W MpuBeCTH pemeHue. Orle-
HUBaHKE MPOBOJUTCS IO CIEAYIOLIEH CXEME:

— TOJY4Y€H BEPHBIN OTBET M MPUBEAECHO MOJNHOE pemieHue — 10 6amos;

— MPUBEICHO TOJHOE pEUIEHUE, COAEpPKAIlee BbIUUCIUTEIbHBIE OIIMOKH, — 9
0aJIoB;

— MPUBEACHO pELIeHHE, CoJeprKallee OMUOKY, CBA3aHHbIE C HEBEPHBIM HCIIOIb-
30BaHMEM MPABHII U METO/IOB ITpeoOpa3oBanmii, — 7 0alioB;

— OTCYTCTBYET IOJIHOE€ pEIIeHHE, HO MMEIOTCA 00OCHOBaHHBIE (hparMeHThl pe-
meHus: (MpUCYTCTBYIOT BEPHbBIE JIOTUYECKUE MEPEXO/Ibl, CBA3aHHbIE C PELICHUEM 3aj1a-
uyn) — 4 Oaia;

— yTBepXkAeHUS (YepTexu, Gopmyibl, GOPMYIUPOBKH TEOPEM WIIM MPaBUI), OT-
HOCSIIIMECS] K PEUICHUIO 3aJayul, MPUBEJEHbI, HO HE HUCIOJIb30BaHbl B MPOIIECCE pEllle-
HHSA 3a7aHusg — 2 Oania;
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— peuieHue oTcyTcTByeT — () 0amios.

Bropas yacts coctouT u3 2 3ampanuil. OTBET Ha KaXJ0€ 3aJaHUe HYKHO 3aIllicaTh
B BHJIE LIEJIOTO YUCJIA WM AECATUIHON JPOoOH. DTO MOXKET OBITh OTPULIATEIIFHOE YHUCIIO,
MOJIOKUTEIBHOE YHCIIO HIIM HOJMb. Takxke HeoOXOAMMO MpHUBeCTH perieHue. OleHnBa-
HUE MPOBOJUTCS TI0 CIENYIOIIEH CXEME:

— IOJYYEH BEPHBIN OTBET U MPUBEAECHO MOJHOE pelIeHne — 15 6amios;

— MPUBEICHO MOJIHOE PELICHUE, COJAEPXKAIIECE BBIYUCIUTENbHbIE OMHUOKH, — 13
0aJlIoB;

— IMPUBEACHO pELICHHE, COJEepIKallee OMNOKY, CBA3AHHbBIE C HEBEPHBIM HCIIOJb-
30BaHUEM MPaBUII U METOI0B IIpeoOpa3oBaHuil, — 12 6aios;

— OTCYTCTBYET IOJIHOE pEIIEHHE, HO MMEIOTCA OOOCHOBAHHBIE (PparMEHTHI pe-
meHus: (IpUCYTCTBYIOT BEPHbBIE JIOTUYECKUE MEPEXO/Ibl, CBA3aHHBIE C PELICHUEM 3aja-
yn) — 6 Oaa;

— YTBEpXKACHUS (YepTexu, GopmMysibl, (OPMYIUPOBKH TEOPEM HIIM IIPaBuUIl), OT-
HOCSIIIMECS K PEUICHUIO 3aJay4l, IPUBEJEHbI, HO HE HUCIIOJIb30BaHbl B MPOIIECCE pelle-
HUS 3a7aHus — 2 Oaia;

— peuieHue oTcyTcTByeT — 0 0aios.

Bo Bpems cobecenoBaHusi sK3aMEHALIMOHHAsT KOMHUCCHS aHAJIM3UPYET MOATOTOB-
JIEHHBIE OTBETHI C PELICHUAMH IO KKIOMY 3aJaHUIO, 3aJa€T YTOUYHSIOIINE BOIPOCHI,
OLIEHHMBAET UTOrOBYIO MTOJATOTOBJICHHOCTh A0UTYpUEHTA.

VII. Pexomenayemas gureparypa

1. EI'3. Marematuka. [IpoduabHbIi ypOBEHB: TUIIOBBIE DK3aMEHAIIMOHHbBIE Ba-
puanTtsl: 36 BapuanToB / nmoj pea. U.B. Amenko. — M.: U3narensctBo «HarnmonanbHoe
obOpazoBaHuey, 2022. — 224 c.

2. EI'D 2022. Marematuka. IIpodunbHeiii ypoBenb. 50 BapuanToB. Tumnobie
BApUAHTHI K3aMEHAMOHHBIX 3aJaHuil oT pazpadotunkoB EI'D / N.B. Amenko, M.A.
BomukeBuy, O.A. Boponuaruna, U.P. Beicoukuii, P.K. I'opaun u ap., nox pea. U.B.
Smenko. — M.: U3garenbcTBO «OK3ameny, 2022. — 232 c.

3. Smenxo M.B., Cemenon II.B., IllecrakoB C.A. EI'D 2023. MaremaTuka.
[Tpodunbublii ypoBeHb. 50 BapuaHTOB. THUMOBBIE BapUaHTHl IK3aMEHAIIMOHHBIX 3aja-
Hui. — M.: M3nareabpcTBO «DK3aMen», 2023. — 240 c.

4. Mupommn B.B. EI'D-2023. Marematuka. [IpodunbHbiii ypoBeHb. TpeHUpO-
BouHbIe BapuaHThl. 30 BapuanToB. — M.: U3narensctBo «kcmo-IIpece», 2023. — 168 c.

5. Smenko W.B. EI'D 2023. Maremaruka. [Ipodunsnsiii ypoBenb. 37 Bapuan-
TOB. TUNOBBIE BapUaHThHl SK3aMEHAIIMOHHBIX 3a/iannil. — M.: M3gaTenbcTBO «OK3aMen,
2023. - 144 c.
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