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NMPOrPAMMA BCTYNUTE/IbHOIO UCMbITAHWUA
NMPO®UNbHOM HANPABNEHHOCTW A/ NOCTYNAKOLWWX HA BASE
CPEQHEIO NPO®ECCUOHA/IBHOTO OBPA30BAHUVA
NO NPEAMETY «MPUKNAAHAA MATEMATUKA»

AN MOCTynatowmx Ha o6yyeHvie no 06pasoBaTe/ibHbIM NPOrpamMMam BeICLLIEr0
o6pa3zoBaHus - Nporpammam 6akanaspuara, cnelpanmrera

Cypryt
2025



MporpamMma cocTaBieHa B COOTBETCTBUW C HanpaBNeHHOCTbHO (npodunem)
o6pa3oBaTenibHbIX  NporpamMm - CPeAHEro npodeccmoHanbHOro 06pa3oBaHuns,
POACTBEHHbIX MporpamMMam bakanaBpuata, mporpammam creyysanureta, Ha obyyeHue
MO KOTOPbIM OCYLLECTBAAETCA NPUEM.

MporpamMma BCTYMUTENBHOTO WCMbITaHWA yTBEpX/AeHa Ha 3acejaHuu YuyeHoro
coBeTa MHCTUTYTa eCTeCTBEHHbIX 1 TeXHUYECKMX Hayk 11 gekabpsa 2024 r., NpoTOKON Ne
12.
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I. OBLLIE NOJTOXKEHWA

1. Hacrosiwas nporpamMma cocTaBfieHa B COOTBETCTBAW C HamnpasleHHOCTbIO
(npodunem)  obpasosaTe/bHbIX nporpamm cpegHero npodeccnoHanbHoro
06pa3oBaHus, POACTBEHHBIX NporpamMam b6akanaspuara, NporpaMmam cnelnanuTeTa,
Ha 06y4eHne NO KOTOPLIM OCYLLECTBASIETCA NMpUeM U1 onpejensieT obllee cosepxaHue
BCTYNWTENLHOTO WCMBITaHWS A8 NOCTynanlyx Ha obydeHue Mo obpasoBaTe/ibHbIM
nporpammam BbiClIero o6pa3oBaHuA - nporpamMmam Gakanaspuata v nporpammam
cneumanuteta B BY BO «CypryTckuidi rocyAapcTBeHHbIV yHUBepcuTeT» (4anee -
YHuBepCUTeT).

2. BCTynuTteNbHOE UCTbITaHNE HaLeNeHo Ha OLeHKY 3HaHWIA NocTynatowux AL,
NOMYyYeHHLIX WMW B XOAe OCBOEHWA nporpavMm CpeaHero npogeccnoHanbHoOro
06pasoBaHMs, M Ha OT6Op CpeAn nocTynawwmx auy, Hambonee CNOCOBHbLIX W
NOArOTOBAEHHbIX K OCBOEHWIO NporpamM 6akanaepuaTa 1 nporpaMm cneuynannteTa B
YHuBepcuTeTe.

3. BCTynuTensbHoe UCMbITaHWe MPOBOAVTCA B PaMKaX HECKO/ILKUX KOHKYPCOB (no
COOTBETCTBYIOLMM HanpaBieHusM, ¢opMaM 1 OCHOBaM 06ydeHWs) u  CA3eTes
OAHOKpaTHO.

4. BCTynuTenbHOe UCMbiTaHWe NPOBOANTCSA Ha PYCCKOM fA3bIKE.

5. BCTynuTeNbHOE WUCMbITaHWE MPOBOAWTCA OYHO U (MAW) C WCMONB30BAHNEM
JAVCTaHLUMOHHBIX TEXHOMOTNIA (MPW YCNOBUM UAEHTUOMUKALMM MOCTYNaoWmMX Npy caadqe

MU BCTYNUTENBHbBIX UCMNbITaHWRA).

Il. COAEP>XAHWE PASAENOB

Pasgen |. Boipa>keHMs 1 rnpeobpasoBaHuns

MppaunoHanbHble BbipaXeHUs. [ToHATNE KOPHA CTeneHn n. CBOWCTBA KOPHA
cTeneHun n. KopeHb 13 NpounssedeHns 1 npovssejeHne KopHeid. KopeHb 13 4acTHOrO Vi
4acTHoe KopHeli. KopeHb 13 cTerneHu W cTeneHb KOpHsA. KopeHb CTeneHn m 13 KOpHS
cTeneHu n. KopeHb 13 NPOV3BEAEHUS 1 YacTHOrO cTeneHei. KopeHb 13 NpousseAeHs
M YacTHOrO KOpHeit. Jlpyrve KOMGMHaLWK CBOACTB KOpHEeN cTeneHn. ToXAeCTBEeHHbIe
Npeo6pasoBaHis MpPaLMOHaNbHbIX BbIPaXEHWHA.

CTeneHHble BblpaxeHus. [oHATME CTeneHr C pauyoHaNbHbIM rOKasaTe/eMm.
CBOIiCTBa CTEMeHW C pauuMoHanbHbIM rokasaTenem. [lpousBejeHvie creneHeid c
OZIVIHaKOBbIMW OCHOBaHMAMW. YacTHoe cTereHel C OANHAKOBBLIMW OCHOBAHUAMMU.
CTeneHb creneHn. CTeneHb npow3BedeHWss U uyacTHoro. CpaBHeHue creneHeir ¢
PasNNUHBIMK  OCHOBaHVSMYW. CpaBHeHWe pasanuHbiX CTeneHeid ¢ OAWNHAKOBbLIMM
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OCHOBaHUAMW. pon3BedeHne U 4acTHoe CTeneHeid C OANHAKOBbIMW OCHOBAHUAMW.
[lpyrvie KOM6MHaLUMM CBOCTB cTeneHen. ToxaecTBeHHbIe npeobpa3oBaHWA CTENEHHbIX
BblpaXeHWIA.

Norapupmuyeckme BbipaxeHUs. MoHATWe norapuma, CBOWCTBA norapn$mos;
norapudm npovssedeHUs U Cymma forapudmoB; norapuem 4acTHOro v pasHocTe
norapnudmoBs; norapudm cTerneHn U npovisBejeHne qucia v norapudma; ¢dopmyna
nepexoja OT OAHOrO OCHOBaHWA fiorapudma K Apyromy; norapudm npovseeaeHns n
UACTHOro cTeneHelr, CyMMa W pa3HOCTb JiIorapu$moB C OANHAKOBBIMU OCHOBaHUAMM,
CyMMa ¥ pasHOCTb NOrapudMoB C  PasNAYHBIMUA - OCHOBAHWAMW;  OCHOBHOE
norapudmMuIeckoe TOXAECTBO; APYre KOMBVHALMIN CBOMCTB OrapueMOB. lecaTuyHble
W HaTypanbHble norapudMbl. TOXAeCTBeHHble NpeobpasoBaHus norapudMmUUeckmnx
BbIpaXeHWiA.

TpuUroHoMeTpuyeckue BolpaxeHvd. MoHaTMe  CuMHyca,  KOCWMHYCa,  TaHreHcad,
KOTaHreHca 4ucnoBoro aprymeHTa. COOTHOWEHWA Mexay TPUrOHOMETPUYECKNMM
OYHKLMAMM  OAHOrO  aprymeHTta. OCHOBHOE  TPUrOHOMETPUHECKOE  TOXARCTBO.
MpousBegeHMe TaHreHca v KOTaHreHca OAHOrO W TOro e aprymexTa. 3aBUCUMOCTb
MeX/y TaHFeHCOM ¥ KOCWHYCOM OAHOrO W TOrO e aprymeHTa. 3aBuCiMMOCTb MexXay
KOTAHreHCOM W CUHYCOM OAHOTO W TOTO Xe aprymeHTa. [Jpyrve kombuHaumu
COOTHOLLEHW Mexay TPUTOHOMETPUYECKUMU  GYHKLMAMM  OAHOTO 1 TOrO  Xe
aprymeHTa. ®opMy/ibl CNOXEHNA: CUHYC CYMMbI W Pa3HOCTY; KOCUHYC CyMMbl 1 PasHOCTW,
TaHreHc CyMMbl U pa3HoCcTU. CneactBua 13 GOpMYyN CAOXKEHMUS; CUHYC ABOWHOrO yrna;
KOCWHYC ~ABOWHOFO yrna; TaHreHc ABOMHOrO  yrna; $opmy/abl  NpuBeaeHUs;
TOXAECTBEHHbIE MPe06Pa30BaHNsA TPUFOHOMETPUYECKVX BblpaXeHU.

ApVidMeTUeCKME 1 reoMeTprYeckme nporpeccnin. Apupmernueckas npodeccns;
$opMynbl O6LLEro uneHa v CyMMbl N MepBbiX Y/IEHOB apuPmMeTUUeCcKon nporpeccun;
TEKCTOBble  33Zadn € MNpakTUYyeckum  cojepxaHweM  Ha  WUCNOJib30BaHWE
apudmeTUUecKon nporpeccumn. FreoMeTpuyeckan nporpeccus: dopmynbl 0bLLero uneHa
M CyMMbl N MepBbIX Y/IEHOB FeOMEeTpUYEeckoll nporpeccun; TEKCTOBbIE 3ajaqn C
MPaKTUYeCcKNM COAEPXaHeM Ha NCMONb30BaHNe reOMEeTPUYeCcKo npodeccuu.

Pasgen |l. YpaBHeHUU 1 HepaBeHCTBa. CUcTeMbl ypaBHeHUiA H HEPABEHCTB

YpaBHeHWs1 C 04HON NepeMeHHON. PaBHOCUIBHOCTL ypaBHeHWiA. ObLime npuemel
PeWeHNs  ypaBHEHWI; pasfNoXeHne Ha  MHOXWTeAW;  3ameHa nepemMeHHoMN;
NCNoMib30BaHWe  CBOWCTB  (YHKUWIA;  ncnonb3oBaHve  rpadukos.  PeileHuve
MppaLMoHanbHblX, TPUrOHOMETPUYECKMX, TMoKasaTe/ibHbiX norapumMmyeckmnx

YpaBHEHU. MCMONL30BaHNE HECKONbKUX MPUEMOB MPY  PeeHnn  ypaBHeHWi.
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PeweHwne KOMBUHNPOBAaHHbIX ypaBHeHWI (Hanpumep, nokasaTe/bHo-
norapudMmUUeckmnx, NoKasaTeNbHO-TPUrOHOMETPUYECKNX). YPaBHEHNWS, coAepXallue
nepemMeHHyto Noj 3HakoM MOAy/s. YpaBHeHWA C NapaMeTpaMu.

CnCTeMbl YpaBHEHWI C ABYMA MEPEMEHHbIMU: CUCTEMbI, COAEPXaLLe O4HO 1w
ABa MPpPaUMOHaNbHBIX —YpaBHEHWs; CMCTeMbl, CoAepxalume OfHO  win - ABa
TPUFOHOMETPUYECKMX — YPaBHEHWs;  CUCTeMbl,  COAepxalume  oAHO  wm  ABa
MOKa3aTeNbHbIX YPAaBHEHWS; CUCTEMbI, COAEPXALLe OAHO MW ABa SI0rapudMUUECcKuX
ypaBHeHUs. Mcrnonb3oBaHne rpadpukos Npu peLleHnn cuctem. ChCTemsl, coaepkatine
ypaBHeHUs PasHoro Buja (MppauyoHasbHble, TPUFOHOMETPUYECKIE, MOKa3aTe/IbHbIE,
norapndmmuyeckme). CUCTeMbl ypaBHEHWiA ¢ napameTpom. CUCTeMbI, cofepxalline 0aHO
WIn ABa PaLMOHa/bHbIX YPaBHEHUS.

HepaBeHcTBA C  OAHOW  MepeMeHHOl:  palWOHanbHble  HepaBeHCTBa,
nokasaTeflbHble HepaBeHCTBa; JAorapupmuyeckne HepaBeHcTBa. VICMonb3oBaHWE
rpadvKoB MpW peLleHnn HepaBeHCTBa. HepaBeHCTBa, coAepxallye nepemeHHyto noj
3HaKoM Moayns. HepaseHcTBa ¢ napameTpom. C1CTeMbl HePaBEeHCTB.

Pazpgen Ill. PyHKLUMN

YucnoBble GYHKUMM W ux cBoiicTea. O6nacTb onpedeneHvs  yHKuum:
TPUrOHOMETPUYECKO, MOoKasaTe/lbHON, norapudmmnueckoli, MHOXEeCTBO 3HAYeHWNA
DYHKLMM: TPUrOHOMETPUUECKON, NOKa3aTeNbHON, norapudmmyeckoin. HenpepbIBHOCTb
dYHKUMK. eproAnYHOCTL  GYHKUMW:  CUHYCa, KOCWHYCa, TaHreHca, KoTaHrenca.
YeTHOCTb (HeYeTHOCTb) byHKLUMN. Bo3pacTaHue (ybbiBaHme) dyHKLUU:
TPUrOHOMETPUYECKOW, MoKa3aTeNbHOM, norapnGMUUeckon. IKCTpemyMbl QYHKUMN.
Hav6onbluee (HaMMeHbluee) 3HaueHWe OyHKUMU.  OrpaHUMuYeHHOCTb  QYHKLWW.
CoxpaHeHue 3Haka ¢yHKLuW. CBA3b Mexay cBoWcTBamu byHKUMK 1 ee rpadurKoM.
3HaueHVst GyHKLUMMN. CBOACTBA CNOXHBIX GYHKLWIA.

MpoussogHast GyHKLWU: reoMeTprUecknii cmelicn NPOV3BOAHON (HaxoXAeHwne
yrnoBoro Kos¢duLeHTa KacaTeNbHOW, TaHreHca yria HakaoHa KacaTenbHOW, yrna
HaK/IOHa KacaTebHOW, HaxoXJeHue 3HaueHus NMPOW3BOAHOW NO rpaduky GyHKLMNK,
HaxoXjeHue YraoBoro KkoadpduumMeHTa KacaTenbHOW, TaHreHca yrna Hak/oHa
KacaTenbHOW, yrna Hak/ioHa KacaTenbHOW no rpaduky MNpousBOAHON). dusnyeckni
CMbIC1 NPOW3BOAHONM. Tabavua MNPOU3BOAHBLIX: TPUrOHOMETpUYeckne  GyHKLMN,
nokasatenbHasa OyHKUMs, norapvomuueckas ¢yHkuusa. poussogHas CyMMmbl ABYX
dyHKUWIA. MNpon3BogHas nponsseaeHUs AByX GYHKUMA. MPou3BOAHAA 4acTHOro ABYX
yHKLMWIA. TPON3BOAHAA CNOXHOW GYHKLMN.



NccnegoBaHne GyHKLMIA C MOMOLLbIO MPOU3BOAHON: HaXOXAEH/E MPOMEXYTKOB
MOHOTOHHOCTM (@HaNUTUHECKM U NO rpadurky NPor3BOAHON), HAXOXAeHWe SKCTPEMYMOB
DYHKLMW (aHaNUTUYECKW W MO rpadunKy NpPOV3BOAHOW), HaxoxaeHne HanbONbLLEro U
HaVMEHbLEro 3HaUYeHWUI GYHKLMU; HAXOXAEHME ToUEeK, B KOTOPBIX QYHKLA AOCTUrAeT
HavBoNbLLEro AW HaUMeHbLUero 3HaueHus (Mo rpaguky NPov3BoAHOW). MocTpoeHne
rpapukoB ¢yHKUMA. PelleHne TeKCTOBbIX 33434 Ha HAXOXAEHWE HanboNbLIEro
(HaVMeHbLLEro) 3HaueHNs BEUUMHbI C MOMOLLbIO NMPON3BOAHON.

MepsoobpasHan  ¢yHKUMKW;  onpejAeneHne nepBoO6pPasHON  QyHKLMY;
nepsoo6pasHas cyMmbl GyHKUWIA; nepBoobpasHas Npov3BeAeHs byHKUMK Ha uncio.
3ajava o NAoLWaan KpUBOANHEAHON TpaneLmu.

Pasgen IV. HYncna v BbiMncneHuA

MpoLeHTbI: OCHOBHbIE 33ja4M Ha NPOLEHTbI.

Mponopumn; OCHOBHOE CBOWCTBO NPOMOPUMK; MNPAMO  NPONOPUMOHA/IbHLIE
Be/INUNHBI; 06paTHO NPONOPLMOHA/bHBIE BE/TMUYUHBI.

PelleHVe TEKCTOBbIX 3ajaY: 3a4auv Ha ABUXeHWe; 334a4v Ha paboTy; 3ajau4n Ha
CNIOXHble MPOUEHTHI; 33jaun Ha AecaThyHylo GopMy 3anucy ducna; 3ajaqn Ha
KOHLEHTpauuIo, CMecu 1 cnaasbl.

Pasgen V. Tleometpuueckme ¢urypel U ux cBoucTrBa. W3mepeHue
reomeTpuyeckux BeniHuH

TpeyronbHUKU. TpU3HaKKM paBeHCTBa W NOAOBUS TPEeyroibHUKOB; pelleHne
TPEYrofbHVKOB (CyMMa Yrnos TpPeyrojisHuKa, HepaBeHCTBO TPEyrofibHuka, Teopema
Mudaropa, TeopemMa CUHYCOB 1 TeopeMa KOCUHYCOB). Flnowaas TpeyroneHuKa.

MHOroyrofibH1KY; napannenorpaMm, ero Buipl; NAOWAAL NapannenorpamMma,
Tpaneuus; CpeAHsst AVHWA  Tpaneuuw; MaoWadb  FpaHeHww,  NpaswibHbIE
MHOTOYroJIbHUKW.

OKpy>XHOCTb. Kacarte/lbHasi K OKPYXHOCTW 1 ee cBoicTBa. LleHTpanbHbIA W
BAWCAHHbIY yrAbl. AAMHa oKpyXHOCTU. Maowadb kpyra. OKpY>XHOCTb, ON1caHHas OKoNo
TpeyronbHuKa. OKPYXXHOCTb, BNUCaHHas B TPEYronbHK.

BeKTOpbl Ha NAOCKOCTM W B MPOCTPAHCTBE. PaBHble BeKTOPbl. KOOPAUHATLI
BekTOopa. C/IOKEHVE BEKTOPOB. YMHOXeHMe BEKTOPA Ha YNCNI0. YTON MeXAy BEKTOpaMu.
CKansipHoe Npovi3BeAeHWe BeKTOPOB. Yo/l MeXAY MPSMON 1 MIOCKOCTLIO. Yron mexay
MAOCKOCTAMMW. [IBYrpaHHblii  yron. Yron Mexay CKpelmuBarownmMmcs  npambiMu.
PaccTosiH/e MeXAy CKPeLLMBaloWUMNCa NPAMbIMUA, PaccTosiHne 0T TOYKIK 210 NpsMON.

MHororpaHHuku, MNpusma; ceueHne NpusMel NIOCKOCTLIO; NAOWaAb 60KOBOW U

NOMHOM MOBEPXHOCTWU Mpu3aMbl; o6bem npusmbl. Nupamupa; cedeHvie nNUpaMnAbl
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MNOCKOCTBIO, YCeUYeHHas nupamuaa; rnaowase 6GokoBon w NONHOW MNOBEPXHOCTN
nupamuapl; 06bem nupamugel. MpaBUibHbIE MHOTOrPaHHUKY, cedeHne MI0CKOCTbIO,
naoLwaab 60K0BOV 1 MOMHOM NOBEPXHOCTU; 06bEM.

Tena BpauteHusi. MpAMON KPYroBoi LWAMHAP; CeYeHUE LUANHAPA NAOCKOCTBIO,
naowass 60KOBOW U NOMHOW MOBEPXHOCTV LUANHAPA, 0bbeM uunuHapa. MNpsmoi
KPYroBOW KOHYC; CeyeHve KOHyca MI0CKOCTbIO; Mok 60KOBO W MONHOW
NOBEPXHOCTN KOHyca; o6beM KkoHyca. Wap v cpepa; naowasb noBepxHOCTY, 06bem
wapa.

Pasgen VI. MaTtemaTuyeckune saga4dn

Mcnonb3oBaHue 3/1eMeHTapHbIX GyHKUNNA: TPUrOHOMETPUYECKON,
nokasaTesibHOi, NoraprdmMnUIEcKon.

Micnonb3oBaHVe MPOU3BOAHBIX QYHKUMA. PelleHve TeKCTOBbIX 3ajad  Ha
HaxoXJeHVWe Haubonbllero (HavMMeHbLIEro) 3HaYeHUA BeNVYMHBL C  MOMOULLIO
NPOM3BOAHOV. Mcnonb3oBaHyie NepBoo6pasHoM GyHKLMN.

FeomeTpuyeckme Gurypbl 1 Ux CBOACTBA.
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