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I[MPOT'PAMMA U INIPABUJIA IMTPOBEAEHUW A
BCTYIMUTEJbHBIX UCTIBITAHUN IO MATEMATHUKE
HA 2021-2022 YYEBHbBIN roj
AJ1s1 NOCTYNAKLUHX HA NPOrpaMMbl BbICLLIEro 00pa3oBaHuUs
(nporpammsl 6akajiaBpHaTa)

IlosicHuTeILHAS 3aNIHCKA

[TporpamMma BCTYNUTENBHBIX HCIBITAHUM 10 MaTeMaTHKE COOTBETCTBYET MNPHUMEpPHOW Iporpamme
BCTYNUTEIbHBIX 3K3aMEHOB B BhICIIHMe y4yeOHble 3aBeneHusi Poccuiickoit denepanuu, peKoMeHIyeMOu
MunucrepetBom obpazoBanus Poccuiickoit @enepauuu. [TporpamMmma BCTYNUTEIBPHOTO UCIBITAHUS UMEET
LI€JIbIO [IPOBEPUTH COOTBETCTBUE YPOBHSI IOATOTOBKH a0UTypHeHTa TpeOOBaHUAM K HEMY, HEOOXOIMMBIM
JUls  TOCTYIUIGHHMS Ha [pOrpaMMbl BBICHIET0 NpO(ecCHOHAIBHOrOo 00pa3oBaHMs  (IPOrpaMMbl

OakanaBpuara).
®opma obyueHus
Ludp HanMeHo%aSlour%gS&asoBaTenbelx VpoBeHb 06pasoBaHus p y
38.03.01 OKOHOMHKa Bricuiee 3a04Has

[TporpamMMa BCTYNUTENbHLIX UCIBITAHUM 10 MaTeMaTHKE COCTOMT M3 ABYX pa3/esoB. IIepBblii U3 HUX
IIPEJCTABISET MEpPeueHb OCHOBHBIX MAaTeMAaTHYEeCKUX MOHSITUH U (PaKTOB, KOTOPBIMHU JOJKEH BIIAIETh
MNOCTYNAKWMH U yMETh HMX MpPaBUJIBHO HCIOJB30BaTh INpPH pEIIEHHUH 3a7ady; B TOM YHCJIE YKa3aHbl
TEOPEMBI, KOTOpblE HEOOXOAMMO 3HATh, YTOOBI YCIEIIHO MPUMEHSTH AJS PEIICHUs 3K3aMeHAIIMOHHBIX
MarepuasnoB. Bo BTopoM pa3zzene nepeuucieHbl OCHOBHBIE MATEMATUUECKHE YMEHHSI U HABBIKHU, KOTOPBIMU
JOJDKEH BJIaJeTh aDUTYpUEHT, a TakKe 0 opMax MPOBEJCHUsI BCTYITHTEIbHBIX UCTIBITAHUH.

IHeau nporpamMmmel

Llesbto BCTYNUTENHHOTO UCIIBITAHUS SIBIISIETCS OLIEHKA MTOArOTOBJIEHHOCTH MMOCTYIAOIIETO K 00YUEHHIO
B By3e. Ha BcTynuTeIbHOM MCIBITAHUU MPOBEPSIETCS YCBOGHUE MaTepualia MIKOJIBHOTO Kypca «Anrebpa u
Hayala aHalu3a», MaTepuayia Kypca MareMaTuku 5-6 kiaccoB, anreOps! 7-11 kiaccoB u reometpun 7-11
KjaccoB. [lepeueHb KOHTpOJIMPYEMBIX BOIPOCOB MpPOrpaMMbl COCTaBiIeH Ha 0a3e cTaHgapTa CpeIHEero
(nmonnoro) oburero o6pasoBanus 1o MmareMaruke (6a30BbIif YPOBEHB).

TpeGoBanusi, npeabsiBjisieMble K YPOBHIO TMOArOTOBKH a0uTypueHTa Ha BCTYNUTENBHBIX
HCIBITAaHHUAX MOCTYNAKOIIUN B BhICIIEE yueOHOE 3aBE€ICHHE JOJIKEH IT0Ka3aTh:

a) yMEHHE 4YeTKO H C)KaTo BBIPAKAaTh MAaTeMaTHYECKYIO MbIC/Ib, HCIOJB30BaB COOTBETCTBYIONIYIO

CHMBOJIHKY;

0) yBepeHHOE BiaJeHHE MATeMaTHYECKUMH 3HAHHSAMU M HABBIKAMH, MPELYCMOTPEHHBIMH HACTOSIIEH
MPOrpaMMO¥, yMEHHUE IPUMEHSITh UX IIPU PELICHUH 3a1ad.

AOGHTYPUEHT IUIS yCHELIHOTO PELICHUs MATEMAaTHUECKUX 3aaHu J0JIKEH YMETh:

- IPOHM3BOAUTH apudmeTHuUecKue AECHCTBUS HaJA YHUCIAMH, 3alaHHBIMH B BUJE OOBIKHOBEHHBIX U

JECSITUYHBIX Ipo0eit; ¢ TpeOyeMoii TOUHOCTBIO OKPYTJISITh JaHHBIE YUCIIAa U PE3YJIbTAThl BHIYMCIICHHH;

- TIPOBOAUTH TOXKIECTBEHHBIE MPe0Opa3oBaHMsl MHOTOWICHOB; ApPOOEH, comepKalux MepeMEHHBIE,

BBIPDOKCHUHN, COJEpPIKAIUX CTEIEeHHBIE, MOKa3aTeIbHbIe, JIOrapu(MUYECKHEe M TPUTOHOMETPHUECKHUE

($hyHKUIUH,

- pewmarb ypaBHEHHS W HEpPaBEHCTBA TEPBOM W BTOPOH CTENeHH, YpaBHEHUS W HEPAaBEHCTBA,

NPUBOASLIMECS K HMM; pellaTh CUCTEMBbl YPaBHEHHIH M HEPABEHCTB MEPBOM WU BTOPOW CTENEHHU U

npuBoasmmecs Kk HUM. Ciona, B 4aCTHOCTH, OTHOCSTCSI IMpPOCTEHIIME YpaBHEHHS W HEPaBEHCTBA,

COZiepyKallne CTENEHHbIE, [10Ka3aTeNIbHbIE, TOrapu(pMUIECKUE U TPUTOHOMETPHUECKHE (QYHKIIMH.

- YMETb HAXOOWTh 00JIACTh OMpeeIeHUs, MHOXKECTBO 3HAYEHUH BCEX ANIEMEHTAPHBIX (PYHKIIHUIA;

- COOTHOCHTbH (hOpMYJTy 3aJJaHHOU (PYHKIHHU C ee rpauKoMm;

- HaXOJIHUTb IIPOM3BOJAHYIO CYMMBI U IPOU3BEICHUS (PYHKIIMIA;

- HaxoIMTh N1epBOOOpa3HYIO MPOU3BEACHUS (YHKIUU HA YHUCIIO;

- pelaTh CUCTEMBI, COAEPKALLUE UPPALHOHAIBHOE, I0KA3aTeNIbHOE, JIOTapi(MUYEeCKOe YpaBHEHHUE;

- NIPUMEHSTH IPOU3BOAHYIO JJIS HCCIIC0BaHUS (YHKIHH;
- pelaTh 3a7a4y Ha apU(QMETHUYECKYIO U TEOMETPHUECKYIO TPOrPECCHH;



- peuiaTh ypaBHEHHS C MapaMeTpoM, UCHOJb3Yys CBOMCTBA (DYHKUMH, WM IPU MOMOIIM MOCTPOSHHS

rpaduKoB PyHKIIHIA;

- pelaTh TEKCTOBBIC 33/1a4H HA COCTABIICHHE YPAaBHEHUN M CUCTEM ypaBHEHUH;

- Hu300paxkaTb T€OMETpPHUECKUE (PUTYpHI HAa YEpPTEkKEe W MPOM3BOIUTH MPOCTEUIINE MOCTPOCHHUS Ha

IIJIOCKOCTH;

- HUCIOJb30BaTh N€OMETPUUECKHUE IPEJICTABICHUS IPHU PELICHUM aNreOpandyeckux 3aaad, a METOJbI

anreOpbl U TPUTOHOMETPUH - TIPU PELICHUH TeOMETPUYECKHX 33/1a4;

- TPOBOAMTH HA IUIOCKOCTH OINEpalMd HaJ BEKTOpaMH (CIOKEHHWE W BBIYUTAHHE BEKTOPOB,

YMHO>KEHUE BEKTOPA Ha YUCJIO) U M10JIb30BaThCsl CBOMCTBAMH 3TUX OINEpaLIUii;

- peliaTh IJIAHUMETPUUYECKHE 3aJa4l Ha BBIUMCIIEHUE FEOMETPUUECKUX BEIHYMUH;

- pelaTh CTEPEOMETPUUECKHUE 3a/1a41 Ha BHIYUCIIEHUE T€OMETPUYECKUX BETUYMH.

OO0mue npaBu/Ia NpoBeJeHUs BCTYNHMTENbHOI0 UCHBITAHUA Popma nposedeHuss 6CMynumenbHo20
ucnvimanus @opMa IpoBeIeHUS BCTYIIUTENBHOTO UCIIBITAHUS [Tl TOCTYNAIOUINX Ha IPOrpaMMBbI BBICILIETO
po¢eCCHOHAIBHOTO 00pa3oBaHus (IIporpamMmbl OakajlaBpuara) - MTUCbMEHHOE OJIAHOYHOE TECTHPOBAHHUE.
[TpomomxkuTenbHOCTh TecTUpoBaHUs cocTaBiseT - 180 munyT. [IpaBo A NpoXokAEHUS BCTYMHUTEIbHBIX
UCHBITAaHUN B (POpME MUCBMEHHOT0 OJIaHOYHOT'O TECTUPOBAHUS MPEAOCTABIACTCS CIECAYIOUIUM KaTeropusiM
abUTypUEHTOB:

- HMEIOIINM cpefiHee NpodeccuoHanbHoe 00pa3oBaHue;

- HMEIOIINM cpefHee (IoJIHoe) obliee 0Opa3oBaHKe, NOIYYEHHOE B 00pa30BaTENbHbBIX YUPEKACHUAX

MHOCTPaHHBIX FOCyIapCcTB™;

- MHOCTPaHHBIM TpakgaHaM (MOTYT ObITh IPEACTaBIICHBI pe3ysbTaThl EI'D Tekyiiero roaa);

- MMEIOIIUM BBICIIEe 00pa30BaHNUE;

- TpaXJaHE C OrpaHMYECHHBIMH BO3MOXKHOCTSMH 3710POBbS (MOTYT OBITH MPEJCTABICHBI PE3YJIbTaThI

EID).

* (1Mo KeNnaHWIo) MPHU OTCYTCTBUM Y HUX pe3yabTatoB EI'D tekymero rona

Wuple xareropuu aOWTYypHUEHTOB IPH TOCTYIJICHWM HA HANpaBJICHUS IIOATOTOBKH BBICIIETO
npoecCHOHATLHOTO 00pa3oBaHUs MPEIOCTABISAIOT pe3yiabTarel EI'D mo MaremaTuke, TIe IaHHBINA
MPEIMET OTIpeIeNIeH TIepEeYHEM BCTYIHTEIbHBIX UCTIBITAHUH.

[IpaBmia npoBeAeHHs] KOMIIBIOTEPHOTO TECTUPOBAHUS ONPEEIEHbI COOTBETCTBYIOIMMHU [IpaBmiiamu
MIPOBEJICHUS BCTYNUTENbHBIX HcnblTaHui. Coaepxanue BcTynurenbHbIX ucnbiTanuii YOY BO «CKI'U»
ornpezeneHo «BcTynureabHbIMU SK3aMEHALMOHHBIMU MaTepuaiaMy Mo 00111e00pa30BaTeIbHOMY MTPEAMETY
«MareMaTiKa JJIsl JII, MOCTYIAIONIMX Ha MPOrPaMMBI BBICIIIET0 PO(ECCHOHATBHOTO 00pa30BAHUSY.

Kpumepuu oyenku ecmynumenvno2o ucnvlmanus 6 gopme nucbMeHHo20 OIAHOYHO20 MeCMUPO8anUs
Pe3ynpTaThl MUCBMEHHOTO OJIAHOYHOI'O TECTUPOBAHUS OLEHUBAIOTCS 10 cTOOAJUIbHOM mikane (1 Bompoc —
4 6amna). KomnyecTBo BompocoB - 25, MakCHMMaIbHOE KOJIMYECTBO HaOpaHHBIX OayutoB - 100 6amioBs.

MuHMManbHOE KOJUYECTBO OaJlJIOB IMOATBEP)KAAIOUIMX YCIEUIHOE MPOXOXKICHHE BCTYMUTEIbHBIX
ucnbITaHui — 27. VIToroBblil TecTOBBIN Oall onpezensercs MyTeM CyMMUPOBaHMs 0alsloB, MOJTYYEHHBIX 32
IIPABUJIBHO BBIIIOJHEHHBIE 3aJaHHUS.

Copep:xanue nporpaMmMbl OCHOBHbIE MaTeMaTHYeCKHe MIOHATHS H (PAKTHI
Apudmernka, aaredpa u Havyana anaamsa. Harypansubsie yucna (N). IIpoctbie u cocTaBHBIE 4HCIA.
Henurens, kpatHoe. HanOonpmmii oOmuii nenurens, HauMeHbliee oodiiee kpatHoe. [IpusHaku nenumoctu
Ha 2, 3, 5, 9, 10. Lensie yucna (Z). PanmonanpHbie uncna (Q), UX CI0XEHHE, BEIUNTAHUE, YMHOXKEHUE U
nenenre. CpaBHEHHE palMOHaIbHBIX uuceln. [lelicTButensHble uncna (), ux mpencraBieHue B BUE
JIECATUYHBIX JpoOei. HM3o00paxeHne uucen Ha NpsAMOA. MoAynbIeHCTBUTENILHOTO 4YHCHA, €ro
reoMeTpHuecKuil cMbIci. UncioBble BeIpaxeHus. BoipaxkeHus ¢ nepeMeHHbIMU. DOpMyITbl COKpPAIIEHHOTO
ymHOXKeHUs1. CTeneHb ¢ HaTypalbHBIM M pPAallMOHAIBHBIM TIOKa3aTreieM. ApHUPMETHYSCKHA KOPEHb.
Jlorapudmsl, ux cpoiictBa. OpHOWIEH M MHOrowieH. MHorowieH ¢ oaHOW mnepeMeHHoOW. KopeHb
MHOro4YJieHa Ha HpuMepe KBaapaTHoro TpexuieHa. [lonstue ¢yHkiuu. CrocoObl 3amaHus (QYHKIHU.
Ob6nactb ompeneneHus. MHoxxecTBO 3HaueHUW ¢(yHkuuu. I'padux ¢ynknuu. Bospactanue u yObiBaHMe
(GYHKIMHM; [EPUOJUYHOCTb, YETHOCTb, HEYETHOCTh. JlocTaTouHOe yciaoBHE Bo3pacTaHusi (yObIBaHUS)
¢byHkun Ha npomexytke. [lonarue skcrpemyma ¢pyukuu. HeoOxonumoe ycioBue skcTpemMmyma QyHKIUU
(Teopema depma). JloctaTounoe ycioBue 3kcTpemMyma. Hambombinee 1 HauMeHbIllee 3HAaYCHUE QYHKIIUN
Ha npoMexyTke. OnpeiesieHue U OCHOBHBIC CBOMCTBA (QYHKIIHIA: JIMHEHHOW, KBAIPATUUHON y= ax” + bx+c,
crenenHoit y = ax" (1 ¢ N), y= K, mokasaTenbHol y= a*, a>0, jorapu)MUUeCcKOi, TPUrOHOMETPUYECKUX
byukwmii (y= Sin x , y=C0S X, y= *
tg x, y=ctg x), apudmernueckoro kopusa y=VJ. Ypasaenue. Kopau ypaBHenus. PaBHOCHIbHBIC ypaBHEHUSI.
HepaseHncrBa. Pemenns HepaBeHncTBa. [IoHsATHE 0 paBHOCMIBHBIX HepaBeHCTBaX. CucreMa ypaBHEHMM U
HepaBeHCTB. Pemenust cuctembl. Apudmernyeckas U reoMmerpuueckas nporpeccuu. @opmyina N-ro wieHa
¥ CyMMBI TIEpBHIX I WICHOB apupMeTHdeckoi mporpeccun. Dopmyna N-ro 4ieHa W CyMMBI MEPBBIX II
YJIGHOB TeoMeTpuueckor mnporpeccud. CHHYC M KOCHMHYC CYMMBI M pPa3HOCTH JBYX apryMEHTOB



(opmymer). IlpeoOpa3zoBanue B mpousBeaeHHE cyMM SIN « £ Sin p\ €0S a £+ C€O0S p. OmpenencHue
npousBoaHoi. Ee ¢pusuyeckuit u reomerpudeckuii cmpici. [IponsBoaabie QyHKIMA y= SiN X; y = COS X; y =
tgx;y=a"; y=x"(meN), y=lnx.

I' eomeTpus.

[Ipsimast, 1yd, OTpe3oK, JOMaHast; UIMHA OTpe3Ka. YTOoJI, BeTMYUHA yria. BepTukanbHble U CMEXHBIE YTIIbI.

OxpyxHocTb, Kpyr. Ilapamnensueie npsimbie. [Ipumepsl npeoOpa3oBaHusi (GUryp, BHIABI CHMMETPHHU.

[IpeobpazoBanne mogodOus u ero cBoiicTBa. BekTopbl. Omepanun Haj BEeKTOpaMu. MHOTOYTOJBHUK, €ro

BEPIIMHBI, CTOPOHBI, JAWAaroHajdW. TpeyrojibHUK, €ro MeauaHa, OHCCEKTpHuca, BbIcOTa. Bumabl

TpeyrojibHUKOB. (COOTHOIIEHUSI MEXAy CTOPOHAaMH U yIJIaMH TPSMOYTOJBHOTO TPEYrojbHUKA.

YeTbIpexyrodbHUK: MapajuieJorpaMM, MPSMOYroJbHUK, poMO, KBajpar, Tpaneuusi. OKpy>KHOCTb U KpYT.

LenTp, xopna, nuamerp, paauyc. KacarenbHas k okpyxHocTu. Jlyra okpyxkHoctu. Cekrop. lleHTpanbHbie

U BrnucaHHble yribl. DopMmynbl Miomaau: TpeyrojbHUKA, NMPSAMOYTrOJbHHUKA, MapajuieorpamMma, pomoa,

KBajpaTa, Tpanenuu. J{ImHa oKpy>KHOCTH U JUIMHA JIyTU OKpY>KHOCTH. Paauannas mepa yria. [lnomans

Kpyra u miomaab cektopa. I[logobue. Ilomobubie durypel. OTHOIIEHHE TUIOMIAAECH MOAOOHBIX (UTYP.

[Tnockocts. [TapannensHble U IepeceKaromuecs miockocTu. [lapanneabHOCTh TPSAMON M TNIOCKOCTH. YTOJ

MPSAMON € TIIOCKOCTHIO. [leprieHauKymnsap K miockocTu. J[ByrpanHbie yriabl. JIMHEMHBIN yrosl ABYrpaHHOTO

yraa. IlepneHauKynspHOCT, OBYX IJIOCKOcTedl. MHororpaHHuku. WX BeplIMHBI, TpaHH, TUATOHAIIU.

[lpsmass u HakioHHas npusMbl; nupamuabl. [IpaBunbHas mnpu3Ma U MpaBWIbHAS —MHPaMHJA.

[Mapannenenunensl, ux BUAbl. GUTyphl BpallleHUs: IUIUHAP, KOHYC, cdepa, map. Llentp, auamerp, paanyc

cdeps! u mapa. [1nockocTs, kacarenbHas k chepe. POpMybl MIOMIATN TOBEPXHOCTH, U 00beMa MPU3MBI.

@opmysbl MIIOMAAN MOBEPXHOCTH U 00bema mupamMuabl. GopMyibl IUIOMIAAU MOBEPXHOCTH M O0beMa

nunHapa. QopMysbl TUIOHIAAN MOBEPXHOCTH M oObeMa KoHyca. Dopmynbl oObema mapa. Dopmyibl

I0Imaau chepsl.

OcHoBHbIE GOPMYJIbI M T€OPeMbI A/12edpa u Havana aHanu3a

CaoiicTtBa ¢ynkuuu y= kKx+ b u ee rpaduk. CoiictBa GpyHKImU y=K , 1 ee rpaduk. CBOHCTBA QYHKIMH y=

ax® +

a:

bx+c u ee rpapux. PopMmyaa KOpHEH KBAJAPAaTHOrO ypaBHEHHs. Pa3iiokeHHE KBAJPAaTHOrO TPexXdwieHa Ha

nuHeiHble MHOXUTeNU. CBOIMCTBA YUCIOBBIX HepaBeHCTB. Jlorapudm npousBeneHus, CTeNeH!, YaCTHOTO.

Ompenenenre U cBoiicTBa QyHKIMIA y= SIN X My = COS X U ux rpaduku. OnpenencHue U CBOWCTBA

bynknmii y = tg X u y= Ctg X u ux rpaduku. Pemenue ypaBHeHu# Buma SiN X = @, COS X = a; tg x = a.

®opmynel IpUBEICHHSA. 3aBUCHMOCTH MEXIY TPUTOHOMETPUYECKHMMHU (QYHKIUSMH OJHOTO U TOTO K€

aprymenTa. Tpuronomerpuaeckue QyHKIIUN TBOMHOTO aprymenTa. [Ipon3BoaHas cymMmbl IBYX (pyHKIIHI.

TI'eomempuas

CpoiicTBa paBHOOEIPEHHOrO TpeyrojpHuKa. CBOICTBAa TOYEK, PABHOYNAJIEHHBIX OT KOHIOB OTpE3Ka.

[Ipusnaku napamienbHocTH NpAMbIX. Cymma yrioB TpeyrojgbHuka. CyMMa BHEUIHMX YIJIOB BBIITYKJIOTO

MHoroyrojapHuka. IlpusHaku mnapamienorpamma, ero cBoicTBa. OKpYKHOCTb, ONUCaHHas OKOJO

TpeyrojabHuka. OKpYy)KHOCTb, BIIHCAaHHAas B TpeyrosbHUK. KacarenbHas K OKpY)KHOCTH U €€ CBOWCTBA.

W3mepenue yria, BIUCAHHOTO B OKPYXHOCTh. [Ipu3naku momoOusi TpeyronbHuka. Teopema Iludaropa.

@opmyIbl IOLAAEH MapajiesorpaMmma, TpeyrojibHuKa, Tpanenui. @opMyiia pacCTOSHUS MEXAY ABYMs

TOYKaMH IJIOCKOCTU. Y paBHEHUE OKPYKHOCTH.

[Tpu3nak mapaiienbHOCTH MpsMOMl u miockoctu. [IpusHak mapamiensHOCcTH MockocTedl. Teopema o

MEPNEeHIUKYIIPHOCTH NPSIMONM M IUIOCKOCTH. [lepneHauKkynspHOCTh ABYX IIockocTed. TeopeMbl o

NapajuIeIbHOCTH U NEPIIEHANKYISIPHOCTHU TUIOCKOCcTel. Teopema o Tpex nepneHauKymspax.
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