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ot 19.01.2026 Ne 07/x-26

OBCYXJIEHO

Ha 3acenanuu Kadeapsl HHPOPMATHKH, TPUKIIATHON MaTEMaTUKH
Y €CTECTBEHHOHAYYHBIX JUCIUIUIMH

AHO BO «HanuonanbHbIit HHCTUTYT OU3HECa»

[IpoTokoin ot 16.01.2026 Ne 5

ABtop: Yeprnosa Tamvsna Muxaiinosna,

cmapwuii npenooasameins Kageopvl UHGOPMAMUKU, NPUKIAOHOU MAMEeMAMUKU

u ecmecmeennoHayunwvix oucyuniun AHO BO «HayuonanvHolti uncmumym oOuzneca»

MNPOI'PAMMA
001meo0pa3oBaTebHOI0 BCTYNUTEIbHOI0 HCIIBITAHUSA JJISl MOCTYNAIOIINX
B AHO BO «HanuuoHa1bHbIH HHCTUTYT OM3Heca» HA 00y4eHHe M0 00pa3oBaTeJbHbIM

NMporpaMMam BbICIIEro 00pa30BaHus — IPOrpaMMaM daKajlaBpuarta:
MATEMATHKA

1. OO6uue noJsoxeHus

1.1 IIporpamma 006111€00pa30BaTEIBHOIO BCTYMHUTEIBLHOTO HCHBITAHUS, MPOBOJUMOTO
AHO BO «HauuoHanbHbIi HMHCTUTYT OHW3HECa» CaMOCTOSITENIbHO, pa3zpaldaTbiBaeTcs U
yTBepkJaercs He mo3aHee 20 sHBaps roja npueMa Ha oOydeHHe MO 00pa3oBaTelIbHBIM
porpaMMaM BBICIIET0 00pa30BaHMs — IIporpaMMaM OaKalaBpHara;

1.2 Tlporpamma 00IIE00PA30BATEIBHOTO BCTYIHTEIBHOTO HCIBITAHUS, MPOBOJAUMOTO
AHO BO «HanuoHanbHbIi HHCTUTYT OM3HECa» CaMOCTOATENbHO, 110 AUCHUIUINHE « MaTeMaTHKay
(manee — IlporpamMma, BCTYNUTENBHOE HCIBITaHHE, MHCTUTYT COOTBETCTBEHHO) IS
nocrynatonmx B HMHCTUTYT Ha oOydeHHe TO 00pa3oBaTelIbHBIM IPOTPAaMMaM  BBICIIETO

o0pa3oBaHus — MporpaMMaM OakajiaBpuara pa3padoTaHa B COOTBETCTBUH C:
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-  ®@enepanbHBIM 3akOHOM OT 29 nekabps 2012 1. Ne 273-®3 «O06 obpa3zoBaHuH B
Poccniickoit enepanuny;

- IIpukazom MuHuCTepcTBa HayKu M BhIcuiero oopazoBanus Poccuiickoii denepanun
or 27 Hos6ps 2024 r. Ne 821 «O06 yrBepxkaenuu Ilopsiaka mpuema Ha OOy4eHHE IO
o0Opa3oBaTelbHbIM IpOrpaMMaM BBICHIETO 00pa3oBaHus - MporpamMmaMm OakajaBpHara,
IporpaMMaM CIELMaIUTeTa, MporpaMmaM MaructpaTypel» (3aperucrpupoBaHo B MuHiocte
Poccun 29.11.2024 N 80379);

- IIpuka3zom MunucrepcTBa oopasoBanus u Hayku Poccuiickoit denepanuu ot 17 mast
2012 1. Ne 413 «O06 ytBepxkacHUU GeaepalbHOIO0 TOCYJAPCTBEHHOTO 00pa30BaTEIbLHOIO
CTaHJapTa cpeiHero odmero odpazoBanus» (3apeructpupoano B Muntocte Poccun 07.06.2012
Ne 24480);

- «lIpumepHoii OCHOBHOM 00pa3oBaTENbHON MMPOrpPaMMOIl  CpelHero oOIero
oOpazoBanus» (ogo0peHa pemieHueM (QenepalbHOT0 y4eOHO-METOANYECKOro O0beIMHEHUs 10
obmeMy o6pa3oBanuto, mpoTokoi oT 28.06.2016 Ne 2/16-3);

- Ycrasom AHO BO «HanmonanbHbIi HHCTUTYT On3Hecay» (nanee — YcraB MHCTHTYTA);

- IlpaBumamu npuema B ABTOHOMHYIO HEKOMMEPUECKYIO OpPraHM3alMIO0 BBHICIIETO
oOpa3oBanus «HauuoHanbHbII HHCTUTYT OW3HEca» Ha OO0ydeHHe IO 00pa30BaTEIbHBIM
nporpaMMam BBICIIEr0 00pa30BaHus - mporpammam OakanaBpuata Ha 2026/2027 y4yeOHbIN TO1
(nanee — [IpaBuia mpuema).

1.3 BcerynuTensHOe HCTIBITaHUE ABISETCA MPOLETypOil KOHKYPCHOTO 0TOOpa U YCIOBUEM
npremMa Ha o0ydeHue Mo oOpa3oBaTENbHOM MporpamMme BBICHIETO OOpa3oBaHUs - MpOrpamme
OakamaBpuarta (HampaBieHus moarotoBku 38.03.01 Dxonomwuka, 38.03.02 MeHeKMEHT U

40.03.01 KOpucnpyaeHIms).

2. eab BCTYNHUTENBHOTO0 HCIBITAHUA
2.1 llenms  BCTYNHTENBHOTO  WCHBITAHWS —  ONPEACTUTh  YpPOBEHb  0a30BOM
MOJTOTOBJIEHHOCTH IOCTYNAIOIINX [0 AUCUUIIINHE «MaTemMaTHKay, HE00X0AUMBIH 11l OCBOCHUS
IporpaMMBbl BbICILIEro o0pa3oBaHus — nmporpaMmMsl OakanaBpuara 38.03.01 Dxonomuxka, 38.03.02

Menemxment u 40.03.01 FOpucnpynenuus.

3. OO0s3aHHOCTH NMOCTYNAIOIIET0
3.1 Tocrynarouuii 0643aH 3HaTh U TOHUMATh!
- OompeJeNieHHe Yrcia, IeWCTBUE Hall YUCIaMH,
- (QopMyJBI COKpaIIEeHHOTO YMHOXXEHUS, JACUCTBHUS CO CTENEHSAMH, IpeoOpa3oBaHue

aﬂre6paI/I‘{CCKHX BBIpa)I(CHHf/'I;
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—  QJIrOpUTMBI PEIICHUI YpaBHEHUM, HEPABEHCTB, CUCTEM YPaBHEHUI U HEPABEHCTB;

—  cIocoObI pelIeHus 3a/1a4 Ha COCTABIICHUE YPaBHEHUIA;

- (QopMmynbl ans  pacueTa TapamMeTpoB apUPMETUYECKOH U TeOMETPUYECKOMH
MIPOTPECCHI;

—  OCHOBHBbIE (DOPMYJIBI U IOHSATHUS TPUTOHOMETPUU;

—  reoMeTpuyeckue GUTypbl Ha TNIOCKOCTH U (POPMYJIBI pacueTa UX XapaKTePUCTHUK.

3.2 Tlocrynaroumii 00s3aH yMETb:

—  BBINOJHATH ACUCTBUS HAJl YUCIAMU U YUCIOBBIMU BBIPAXKEHUSAMU; PEe0oOPa30BbIBATH
OyKBEHHbBIC BBIPAXCHHS; MPOU3BOJAUTH ONEPAlMU HaJ BEKTOpaMH (CIOKEHHE, YMHOXKEHHE Ha
YHCII0, CKAJISIPHOE MTPOU3BECHNUE);

- TIEPEBOAWTH OJHH CIUHHIIBI U3MEPCHHSI BEIMINH B IPYTHCE;

—  CpaBHMBATbh YHMCJIa U HAXOAUTbH UX MPUOIUKCHHbBIC 3HAUCHUS;

- pewmaTh ypaBHEHHUS, HEPABEHCTBA, CHUCTEMBI (B TOM 4YHCIE C MapaMeTpaMu) U
UCCIIEIOBATh UX PEIICHHUS,

- WCCleZIoBaTh (YHKIMH, CTPOUTHh Tpaduku (QYHKIMA H MHOXKECTBA TOYEK Ha
KOOPJMHATHOM TJIOCKOCTH, 3aJJaHHbIE YPAaBHEHUSIMU 1 HEPABEHCTBAMU;

-  TPUMEHATH IPU3HAKU PABEHCTBA, 10A00Ms (PUTyp U UX IPUHAATICKHOCTH K TOMY HIIU
WHOMY BUJY;

—  TI0JIb30BaThCSI CBOWCTBAMH YHCEI, BEKTOPOB, QDYHKIMIA M UX TpauKOB, CBOIICTBAMU
apru(MeTHUECKON U reOMETPUYECKOM MPOrpeccHii;

—  TIONb30BaThCS COOTHOLICHHSMH U (HOpMyIaMH, COJEPKAlIMMH MOMAYJH, CTEIEeHH,
KOPHH, JIOTapU(IMHUYECKUE, TPUTOHOMETPHUCCKHUE BBIPAKCHUS, BEIUYHHBI YTJIOB, JUIHHBI,
ILTONIAIA, OOBEMBI;

—  COCTaBISTh YPaBHEHWs, HEPABEHCTBA M HAXOMUTHh 3HAYCHUS BEIMYMH, UCXOAS W3
YCIIOBUS 33]1a4H;

- pemuiaTh 33Ja4d Ha MPOIIEHTHI.

3.3 3HaHMA W yMEHHWsS, COOTBETCTByIOIIME Hactosmed [Iporpamme, mo3BONIAT
oOyuyaromemMycsi 10 00pa30BaTeNbHBIM TPOTpaMMaM BBICIIETO O0pa30BaHUS — IPOrpamMmaM
OakanaBpuaTta mo HampasieHuto moArotoBku 38.03.01 Dxonommka, 38.03.02 MeHemKMEHT U
40.03.01 KOpucnpyaeHuuss OCBOUTb MaTE€MaTUYECKHWE  JIUCLUUIUIMHBI, BXOJALIME B

00pa3oBaTeNbHYyI0 IPOrpamMmmy.

4. dopma U IIKAJA OLeHUBAHUS BCTYNHUTEIHHOI0 HCTIBITAHUS
4.1 ®opma u 1mIKajga OLEHUBAHUS BCTYNUTENIBHOTO UCIbITaHud, TpoBoaumoro AHO BO

«HammmoHanpHBIA WHCTUTYT OHW3HECA» CaMOCTOATENBHO, MPH TpueMe Ha OOy4YeHHEe 10
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porpaMMamM BBICIIET0 00pa3oBaHHUs — mporpamMmam OakamaBpuara B 2026/2027 yueOGHOM roay
yTBEpKAAeTCs pUKa3oM pekropa MHcTuTyTa.

4.2 VIHCTHTYT TPOBOJUT BHYTPEHHUE BCTYMUTEIbHBIC HCHBITAHUS OYHO W (W) C
MCIIOJIb30BaHUEM JTMCTAHIIMOHHBIX TEXHOJOTUH (IIpU YCIOBHM UACHTU(UKAIMHU MOCTYMAIOIINX
IIPU cJJaue UMU BCTYIIUTENbHBIX UCIIBITAHUN).

[MTopsiok mpoBeACHNS BCTYMUTEIbHBIX UCIIBITAHMM TTpH TIprieMe B THCTUTYT Ha 00y4eHue
1o 00pa3oBaTeIbHBIM MPOrpaMMaM BBICHIET0 00pa3oBaHUs — IporpaMMaM OakajiaBpuara, B TOM
YHUClIe C HCIOJIb30BAHMEM JMCTAHLMOHHBIX O00pa30BaTENIbHBIX TEXHOJIOTHM, YCTAaHOBJIECH
[TonoxxeHueM O MOpsAJIKE MPOBEACHUS BCTYNMHTENIbHBIX HcHbITaHui npu npueme B AHO BO
«HaruoHanbHbIi HHCTUTYT OM3HECa» HA 00YYEHHUE 110 00pa30BaTEIbHBIM MIPOTrPAMMaM BBICIIETO
oOpa3oBaHusi — mporpamMmaM OakanaBpuaTa (namnee — llonokeHue o TMOpsIKE MPOBEICHHUS
BCTYNUTEIbHBIX UCTIBITAHUMN).

4.3 MuHHMManbHOE KOJIHYECTBO OAJIJIOB, yCTAHOBJICHHOE MPUKa30oM pekTopa MHcTtuTyTa —
27.

4.4 MaxkcuMalIbHOE KOJIMYECTBO OAIIOB, ycraHoBIeHHOE [IpaBunamu mpuema — 100.

4.5 TIpoaomKUTeIbHOCTh BCTYMUTEIBHOTO UCTIBITAaHUS — 90 MUHYT.

4.6 BcrynurenbHOE MCHBITAHUE HE MPOMIEHO, €CIH U0 HaOpajao KOJIMYeCTBO OaioB
HUKE MUHUMAaJIbHOI'O KOJIMYECTBA 0AJUIOB, YCTAaHOBJIEHHOTO MpHUKa3oM pekTopa MHcturyTa.

4.7 KommuectBo Bonpocos — 20.

4.8 KonuuyecTBO BapHaHTOB OTBETA B KAXKIOM Bompoce — 4.

4.9 KonuvecTBo MpaBUIBHBIX OTBETOB B Kaxk10M Bompoce — 1.

4.10 Bayel 3a MpaBWIBHBIE OTBETHI paclpeelssioTes coraacHo Tabmure 1.

Tabnuya 1. lllkana oyenusanus 6CmynumenbHo20 UCHLIMAHUS

Ne ponpoca | 1] 2[3]4]5]6[7[8]9[10] 111213141516 [17[18[19] 20
KonnuectBo
Gannossa | 413133134/ 4l4/4/ 4|5|5 5|5 |5|6|7]|8]|9]10
HpaBI/IJ'II)HI)II/I
OTBECT
KonnuectBo
Gannossa |l olololololololoolololololololololo
Hel'IpaBI/IJ'IBHI)II/I
OTBECT

4.11 Tlpu npueme Ha oOyuyenue auil B coorBercTBUM ¢ rnaBoil Xl IlpaBun npuema
[Tonoxenue o MOpsJKE MPOBEACHHS] BCTYMUTENbHBIX WCIHBITAHUNA NPUMEHSETCS B YacTH, HE
npotuBopeyaiteit rmase X1 Ipasun npuema, 3a UCKIIOYEHHEM CIIETYIOIIMX MOJIOKEHUM:

-  PesymbraT BCTYNUTENEHOTO UCTIBITAHUS OLIEHUBAETCS 110 CTOOAIITBHON CHCTEME BHE

3aBHCUMOCTH OT ()OPMBI €r0 IPOBEICHHUS;
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- MuHnMabHOE KOJMYECTBO 0AJUI0OB BCTYNUTEIbHOTO UcTibiTanus — 20;

- BerynurensHoe ucnsitanue B popme coOeceioBaHUs MPOBOAUTCS B BUJAE yYCTHOU
Oecepl WieHa 9K3aMEHALMOHHON KOMUCCHU C MOCTYTAIONINM B PEKUME «BOIIPOC-OTBETY;

- [ToctynatomiemMy 3aJal0TCs BOIMPOCHI B COOTBETCTBHHM C HACTOSIIEW MPOrpaMMOil
BCTYNUTEIHHOTO HCIBITAHUS, TO3BOJISIONIME OLUEHUTh YPOBEHb €ro 3HAaHUN U MOTEHUHUal B
KadgecTBe oOyuwaromerocss WHCTHTyTa 1O COOTBETCTBYIOUIEH OOpa3oBaTENbHOW MpOrpaMme
BEICIIIEr0 00pa3oBaHUs — MporpaMMe OakaliaBpuaTa;

- [TpoaomKUTENEHOCTD BCTYMUTEIBHOIO HCIBITaHUS B opMe cobeceoBaHMs — HE

Oosee 45 MUHYT.

5. ConepxaHue NporpamMmbl

5.1 OcHOBHbIE MaTeMaTUYECKHUE MOHATHUS U (PAKTHI:

1) Apudmernka, anreOpa U HavyaIa aHAIH3A

— Harypaneubie umcna (N). Ilpocteie u cocraBHble uucia. [lenurtenb, KpaTHOE.
HaubGonpmmii obmuit nemurens. Hanvmensiee obmiee kpaTtHoe. [loHATHE TIpOIIeHTa YUCIa.

—  Ilpusnaku genumoctu Ha 2, 3, 5, 9, 10.

—  Hensie uncna (Z). Paunonansubie uncna (Q), X CIOXKEHUE, BBIUUTAHUE, YMHOKCHUE
u aenenue. CpaBHEHUE pallMOHAIBHBIX YHCE.

—  JeiictBurensHblie yncia (R), ux npeacraBieHue B BUJIE ACCATUIHBIX APOOCH.

— U3ob0paxenue uwncen Ha mpsasMod. Moayiab JEHCTBUTENBHOTO 4YHCIA, €ro
TEOMETPUYECKUNA CMBICIT.

— UYwucnossle BbIpakeHHs. BbplpaxkeHus ¢ nepeMeHHbIMH. DOpMyJIbl COKpAIEeHHOTO
YMHOKEHUS.

— Crenens ¢ HaTypaJbHBIM U PallMOHATILHBIM [10KA3aTEIEM.

— Jlorapugmsl, ux cBOMCTBA.

—  OnHOYIEH U MHOTOWIEH.

— MHorouneH ¢ ogHOW nepeMeHHOU. JlenmeHue MHorowieHa Ha ofHowieH. KopeHb
MHOTrOYJIEHA HAa IPUMEpE KBaPATHOTO TPEXUJICHA.

— Tlonsrue pynkuuu. CriocoOsl 3aganus pyHkunu. O61acTh onpeieeHusl, MHOXKECTBO
3HayeHud pyHkuuu. OyHkuus oOpatHas TaHHOH.

— I'padux ¢pynkuuu. Bozpacranue u yobiBaHHe (QYHKINU; EPUOIUYHOCTh, YETHOCTD,
HEYETHOCTb.

— JlocratouHoe ycioBuE BO3pacTaHMs, yObIBaHUS (QYHKUIMHU Ha poMmexyTke. [lonarue

skcTpemyMa ¢yHkiuu. Heobxonumoe ycnoBue skctpemyma ¢(ynkiun. Teopema Pepwma.
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JocraTouHnoe ycioBue skcTpeMyma. HauOosbliee W HauMeHblee 3Ha4eHHUs] (QYHKIUU Ha

IIPOMEXKYTKE.

arcctgx.

2)

OmnpeneneHre 1 OCHOBHBIC CBOMCTBA (PYHKITHIA:
e JMHEiHON y=ax+bh
e KBajpaTHUHOH y=ax’+bx+c

o a
e CTeneHHoH y=ax", y=

® I[0Ka3aTelbHOH y=a"

e Jorapudmudeckoit y=l0gax

® TPUTOHOMETPUYECKUX PYHKUUH y=siNX , y=cosx , y=tgx , y=ctgx

e apudmeTnyeckoro kopaa y = vVx (n € N)

o Gynxmmm y=| X |

[ToHsiTHE CTOXKHON (PYHKLUU.

VpaBuenue. Kopau ypaBHenus. [loHsiTHe 0 paBHOCWIBHBIX YPAaBHEHUSX.
HepasenctBa. MHOXECTBO PEIICHUI HEPABEHCTBA. PABHOCUIIbHBIE HEPABEHCTBA.
CucreMbl ypaBHEHHUI U HEPABEHCTB, COJEPIKAIIUX NapaMeTp. Penienus cucreMsl.
Apudmernueckas 1 reoMeTpuUecKas Iporpeccuu:

e dopmyina N -ro wieHa U CyMMbI IEPBbIX N WICHOB apu()hMETHUECKON IPOrpeccuu.
e @opmysa N -To YjI€HAa U CyMMBI IIEPBBIX N YJIEHOB F€OMETPUYECKON IIPOIPECCHUM.
e ®opMmyJia CyMMBbI WIEHOB OECKOHEUHO yObIBaIOIIE reOMETPHUUECKON MPOTPECCHH.
CuHyC, KOCHHYC U TaHT'€HC CYMMBbI M Pa3HOCTH JIByX apryMEHTOB ((OpMYyJIbI).
[TpeoOpa3oBanue B MpOU3BeACHHS CyMM: SIN @ £ Sin 8, COS & + COS S 1 HA0OOPOT.

Kpyroseie (0oOpaTHble TpuroHOMeTpuueckue) (yHKIHMU arcsinx, arccosx, arctgx,

Onpenenenue npousBoiHOU. E€ pusnuecknit 1 reoMeTpUUECKUil CMBICIT.
[pousBoanbie GyHKIMIA: y=a*, y=sinx, y=cosx, y=tgx, y=Inx, y=x".
[Tpon3BosiHas CIOXKHON (PYHKINU.

I'eomerpus

Hp}IMaH, JIy4, OTpE30K, JiOMaHas, [JIMHA OTPEC3Ka. erJ’I, BCJIIMYMHA yTIJIA.

Beprukanbsbsie n cMexHBbIe yIiibl. OKpYyKHOCTB, KpyT. [lapannensHblie npsMele.

[Tpumepsl npeobpazoBanus GUryp, BUAbI CHMMETpHH. J{BHXKEHHE, €ro CBOMCTBA.
Bexkropsl.
e Omepanuu HaJl BEKTOPAMHU.

e KommHeapHble BEKTOPHI.
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e PaznokeHre BEKTOpa MO BEKTOpaM, 3a/laHHbIM KOOPIMHATAMHU.
e J[nuHa BEeKTOpA.

e [Ipoekuus BeKTOpa Ha OCh.

e CkaysipHOE ITPOU3BEAECHNUE BEKTOPOB.

MHOroyrojibHUK, €r0 BEPIIUHbBI, CTOPOHBI, JUArOHaIH.

Tpeyronmpauk. Ero wemuana, OwccekTpuca, BbICOTAa. BHIBI TpEyrOJBHHUKOB.

CooTHoOIICHUS MECXKAY CTOPOHAMH U yIJIaMH IIPAMOYT'OJIBHOI'O TPEYTrOJIbHHUKA.

YeThIpeXyroapHUKH: MTapajuIeIorpaMm, IPIMOYTOJIbHHUK, pOMO, KBaJpaT, TPAIICIIHsL.
OKpy’XKHOCTb H KpYT.

e [lenTp, XOpIa, 1MaMeTp, paguyc.

e KacarenbHas K OKpY>KHOCTH.

e Jlyra oKpy>KHOCTH.

e Cexkrop.

IleHTpanbHble U BOUCAHHBIE YIJIBI.

CDOpMy.]'IBI mjiomaau: TpCyrojbHHKa, MpsAMOYI'OJIbHHUKA, ITapajliejiorpamma, p0M6a,

KBaJpara, Tpalcuuu.

JnvHa OKpy>KHOCTH W JUIMHA QYT OKpYKHOCTH. PanmanHas mepa yrua. [lnomans

KpyTra U 1Jiomaab CEKTopa.

[Tono6wue. [TomoOHbIE Gurypbl. OTHOIIEHUE TUTOMIAICH TTOJOOHBIX QUTYD.
ITnockocts. [TapanienbHble U IEPECEKAIOIIUECS INIOCKOCTH.
[TapaieabHOCTB MPSIMON U IIIOCKOCTH.

Yroa npssMoii ¢ mI0cKocTho0. IleprneHauKyIap K IIOCKOCTH.

JByrpannslie yribl. JINHEWHBIN yroa AByTpaHHOTO yria. [lepnenaukynsapHOCTb IBYX

IIOCKOCTEH.

Muororpanauku. VX BepiiuHbl, pedpa, rpaHu, auaroHanu. [Ipsmas u HakiIoHHas

npu3Msl, nupamuaa. [IpaBuibHas npusma U npaBwibHas nupamuaa. [lapamienenunenst U ux

durypsl BpaleHus: TUIHHIP, cdepa, KoHyC, map. LlenTp, auamerp, paauyc chepsl 1

mrapa. [ImockocTh KacarenpHas K cdepe.

dopmyna oObeMa napasenenunesa.

@DopMyIIbI IIJIOLIAIU TOBEPXHOCTH U 00bEMa MPU3MBI.
@DopMyIIbI IJIONIAIU TOBEPXHOCTH U 00bEMa IMUPaAMHU/IBI.
@opMyJIbI IJIOLIAAH TOBEPXHOCTH U 00beMa LIUITUH/PA.

dopmyia IIOMEAAH NOBEPXHOCTU U 00bEMa KOHYCA.

7
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5.2
1)

ApryMcCHTA.

®dopmMyIiel 00bEeMa MIapa ¥ €ro 4acTei.
OcHoBHbIe (HOPMYIIBI U TEOPEMBI
Anre0pa 1 Havaja aHanu3a

CaoiictBa ¢yHkimu y=ax+b u eé rpadux.

. kK .
CgoiicTBa QyHKIIMH Y = —mued rpaduk.

Caoiicta GyHkuu y=ax?+bx+c u eé rpadux.

dopmyiia KOpHEH KBaJipaTHOTO ypaBHEHMSL.

PaznoxeHne KBaApaTHOTO TPEXUICHA Ha JIMHEHHbIE MHOXKHUTEIIH.
CBoOIICTBa YHCIIOBBIX HEPABEHCTB.

Jlorapugm npousBeaeHHs, CTEIIEHH, YaCTHOTO.

OmnpeneneHue 1 CBOWCTBA GYHKIUHA Y=SINX, y=COSX, Yy=tgX 1 ux rpaduku.
Peuienne ypaBHeHuii Bua Sinx=a, cosx=a, tgx=a.

DopMyJIbl IPUBEICHUS.

3aBUCUMOCTH MCKAY TPUTOHOMCTPUYICCKUMHU (bYHKI_II/ISIMI/I OAHOI'O M TOIo XK€

Tpuronomerpuyeckue GyHKINHU IBOHHOIO U MOJOBUHHOTO YTJIa.
BripaxkeHue ogHUX KpyroBbIX (QyHKIHH depe3 Apyrue.
[Tpou3BomHas CyMMBI IBYX ()yHKIIHH.

[TpousBoaHas MpoU3BEAEHUS ABYX (PYHKIIHM.

[Tpou3BoHast YaCTHOTO ABYX (DYHKIIHIA.

VYpaBHeHUe KacaTelbHON K rpaduKy QyHKIHH.

3) I'eomerpus

CaolicTBa paBHOOEIPEHHOTI'O TPEYTOJIbHUKA.

CaoiicTBa TOYCK, paBHOYJAJICHHBIX OT KOHIIOB OTPC3Ka.

6. KoHTpo/bHO-U3MepUTeIbHbIE MaTePUAJIbI

HpI/IMeprle 3alaHusl BCTYIIUTECJIBbHOI0 HCITBITAHUS

Haiinnre 3HaueHNne BbIpaKEHUS

7 5 2 N 2 1
(6 12 2
1) 0 2) 1
3) 2 4) 3

Haiinnre 3HaueHne BbIpaKeHUS
6™*
6—10
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10.

11.

1) 36 2) 9
3) 216 4) 18

Haiinure 3Hauenue Beipakenus (V17 — 3)(V17 + 3)

1) 4 2) 8
3) 14 4) 20

Haitaure 3HaueHue BbIpaKECHUS (\/ 24 — \/E) x V6

1) 3 2) 6
3) 12 4) 24

Pemmre ypaBuenue v12x — 11 = 11

1) 11 2) 10
3) 9 4) 8

Haiinure kopens ypaBuenus log, (7x — 16) = log;(19 + 2x)

1) 7 2) 8
3) 9 4) 11
Haitnure 00beM Ky6a, €CJIY TIONIab €ro MOBEPXHOCTH paBHa 216 cm?
1) 108 cM® 2) 144 cM®
3) 180 cm® 4) 216 cm®

B ropozne N xuset 200 000 xuteneit. Cpenu vux 15% neteit u noapoctkoB. Cpey B3pOCTbIX
xuteneit 45% He paboTaeT (IEHCUOHEPHI, CTYACHTBI, IOMOXO3SIHKH U T. I1.). CKOJIBKO B3POCIBIX
KUTEIeH padoraer?

1) 93500 yenosek 2) 99500 yenoBek
3) 76500 uenoBek 4) 102000 uenoBek

Kmuent B3stm B OGanmke kpeaut 120000 pyOneit wa roxm mom 16%. YcranoBuTe cymmy
€KEMECSIUHOTO IJIaTeXka, MPH BHECEHUH KOTOPOH yepe3 roj] KIMEHT MOJHOCThIO PacCUUTaeTCs
¢ 0aHKOM IO KpeuTy (BKJIOYasi MPOLIEHTHI)?

1) 13200 py6uneit 2) 11600 py6uneit
3) 12000 py6neii 4) 12600 pyOuneii

B Marasuse kBac Ha pazialB MOXXHO KYNIUTh B OyTbUIKaX, MPUYEM CTOUMOCTh KBaca B OyThUIKE
CKJIa/IbIBA€TCSl U3 CTOMMOCTH caMOil OyTBUIKM M KBaca, HanuToro B He€. lleHa OyThUIKM He
3aBUCHUT OT e€ 00bEéMa. byThika kBaca 06bEMoM 1 utp crout 36 pybieit, 00bEMoM 2 muTpa —
66 pyOneit. Ckonpko py0seit OyaeT ctouth OyThiIKa KBaca o0béMoM 1,5 mutpa?

1) 47 pyGnei 2) 51 py0ib
3) 53 pyOns 4) 49 py6neit

B npencraBnennoii Hibke auarpamme 3aUKCUPOBaHA CPETHEMECSYHAs TeMITepaTypa BO3ayxXa
B ropojae B. B mepuon c¢ ampens mo oktsa6pp 2019 u 2020 rr., a Takke cpeaHeMecsuHas
TeMIlepaTypa BO3yXa 3a BCIO HCTOPUIO METEOHA0IIOIEHUH B JAHHOM TOPOJIE.



HHCTHTVT Ilpoepamma ecmynumenvHo2o ucnvlmanus

HAMORABHbI AHO BO «HayuonanwbHolil uncmumym OusHeca
m BHSHECA «Mamemamuxa»

VKaxure KOJIMYECTBO MECSILEB, B KOTOPBIX CpeAHEMECsSYHas TeMIlepaTypa BO3ayxa Oblia
BBILIE cpennemecs4HO# TeMIepaTypbl BO3yXa 3@ BCIO HCTOPHIO METEOHAOIOACHUH.

30 W2019 w2020 ®WCpegHss
25
20
15
” 1 |
s I I
, I
Anpenb ioHb Nionb ABryct CeHTAGPL OKTA6p!
1) 5 2) 6
3) 7 4) 8

12. Tlnan mecTHOCTH pa30uT Ha KkieTku. Kaxkmas kiaerka oOo3Hauaer kBagpat 1M x IM. Ykaxkute
BapUaHT OTBETa, B KOTOPOM BEPHO yKa3aHa IUIOLIA/b BBIACJICHHOIO HA IIJIAHE MECTHOCTH

ydJacTKa.
1) 26 m? 2) 27 m?
3) 28 m? 4) 29 m?

13. Ha rpaduke n3zo0paxkeHa 3aBUCUMOCTb CKOPOCTH JIBUKEHHUSI PecOBOro aBTO0yca OT BpPEMEHH.
Ha BepTukanpHOI ocu oTMEUEHa CKOPOCTh aBTOOYyca B KM/4, HA TOPU3OHTAIILHON — BpeMs B
MUHYTaX, [IpOLIe/IIee ¢ Hayaja IBWKeHHs aBTooyca. [Tonb3yscek rpadukoMm, ykaxuTe, CKOJIbKO
MHUHYT CKOpPOCTb aBTOOyca Obi1a 60kM/4 1 HUXKe?

L 4
100
SOF
e AN
60|
. / i/
20 \‘ I
10
o -
0 1 2 4 6 L] 10 12 14 16 18
1) 11 2) 9
3) 10 4) 8
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14. 3asoxsl F v S n3rorasnuBaroT U moCTaBISIOT B Marasud N olMHAaKOBBIE JTaMIIbl OJIM)KHETO CBETA
i aBTromoOmite. 3aBoa F Beimyckaet 45% namm, 3aBon S — 55%. Ha 3aBoze F mpornient Opaka
cocraBisgeT 6%, Ha 3aBoje S — 4%.

KakoBa BEpOsSITHOCTH TOTO, YTO CIIy4allHO KyIUICHHAs jamrma OMKHero cBera B marasune N
OKa)eTCsl OpaKOBaHHOM?

1) 0,027 2) 0,038
3) 0,049 4) 0,07

15. W3 xBagpata co ctopoHoit 14 cM Beipe3anu kBaapat Nel co cTopoHO# 5,5 cM, IPSIMOYTOJIBHUK
No2 u kBanmpar Ne3. Haitnure nepumerp cepoii purypsi.

1) 67 cm 2) 71cm
3) 78 cm 4) 92 cm

7. Jlutepatypa 1Jisl HOATOTOBKH K BCTYNHUTEIbHOMY HUCTIBITAHUIO

7.1 OcHoBHas nuTepaTypa

1) Amumos, II.A. AnreOpa u Havyana mateMarnueckoro anammsa. 10-11 kimacchl.
bazoBelif u yriyonenssiii ypoBHu. Yue6Huk [Tekcr] / II.A. Amumos, M.B. TkaueBa, H.E.
®enoposa, M.U. [llabynun, FO.M. Konsrun / Maremaruka (Anumos II.A.) — 7 uza. — Mocksa:
[Ipoceemenue, 2019. — 463 c.

2) Aranacsu, JI.C. I'eometpus. 10-11 knaccel. Yueouuk [Tekcr] / JI.C. AranacsH, JI.C.
Kucenesa, 2.T". [lo3usk, C.b. Kagomues, B.®. byty3os / Matematnka u nahpopMaTuka — 8-e u3l.
— Mockga: [Ipocemnienne, 2020. — 287 c.

3) Mepsnsk, A.I'. Anrebpa u Havanma MaTeMaTHdeckoro aHanu3sa. 10 kimacc. YueOHUK.
Yrinyonennoe usyuenue [Texcr] / A.I'. Mepsnsk, B.M. Ilomskos, J[.A. HomupoBckuit /
Maremartuka (AnroputMm ycnexa) — 4-e u3n. — Mocksa: Benrtana-I'pad, 2021. — 480 c.

4) Mepsnsk, A.I'. Anrebpa u Havaa MaTeMaTHYeCKOro aHanmsa. 11 kmacc. YueOHUK.
VYrny6nennoe wusydenue [Texcr] / A.I. Mepsnak, B.M. Tlonskos, .A. HomupoBckuii /
Maremaruka (Anroput™ ycrexa) — 4-e u3n. — Mocksa: Benrana-I'pad, 2021. — 416 c.

5) Cwmupnos, B.A. T'eomerpust. 10 kmacc. Yuebuuk [Tekcr] / B.A. CmupHos, .M.

11
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CwmupsaoBa, iof pea. C.B. baxtunoii/ MockBa: BUHOM. JlaGoparopwus 3nannii, 2019. — 160 c.

6) Cwmupnos, B.A. T'eomerpus. 11 knacc. Yuebuuk [Texcr] / B.A. Cmupnos, N.M.
CwmupnoBa, ox pex. C.B. baxtunoii/ Mocksa: BUHOM. Jlaboparopust 3nanwmii, 2019. — 272 c.

6.2 JlomonHUTEIbHAS JIMTEpATypa

1) Ao6anuna, T.M. Martemaruka. CrnpaBOYHHMK JUIS CTYAEHTOB BY30B, TEXHHKYMOB,
komutemken [ Texcr] / T.U. AGanuna, mog pen. C.A. Ocramosa / CiipaBounuku — PoctoB-Ha-/[ony:
®enukc, 2014. — 376 c.

2) Topmun, P.K. Teopembl U 3agaun MIKOJIBHON reoMeTpun. ba3oBelii v MpO(UIBHbIH
ypoBuH [Tekct] / P.K. I'opnun, nox pea. M.I'. beikosoit / Mocksa: MITHMO, 2018. — 96 c.

3) 3aiines, B.B. Maremaruka. Boabmioit crnpaBounuk [Tekcr] / B.B. 3aiines, B.B.
PeokkxoB, M.U. Ckanasu / Mocksa: ACT, 2018. — 592 c.

4) Mankosa, A.I'. CripaBo4HHK 1j1s1 OAroToBKH K EI'D 1Mo mareMaTHike: Bce TEMBI U
dopmynsl [Texer] / A.I'. MankoBa, non pen. A. SInenxo / LlBetHoit cnpaBounuk — PoctoB-Ha-
JHony: ®enukc, 2020. — 76 c.

5) Tomununa, M.E. CripaBounuk o matemaruke. 5-9 kinaccol [Texer] / M.E. TomunuHa,
non pexa. T.II. Mapkooii, A.B. ITononbckoii / Cpennsist mkona — Cankr-IlerepOypr: Jlutepa,
2020. — 240 c.

6) Tperbsik, U.B. Maremaruka B cxemax u Tabnmnax [Tekcr] / U.B. Tpetbsik, moxa pen.

A. XXummackoit / Harnmsgao u noctynmHo — Mocksa: Oxkemo-IIpece, 2017. — 90 c.
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