MUHUCTEPCTBO HAYKU U BBICILIEI'O OBPA3OBAHNS]
' POCCUNCKON ®EIEPALIIN
®enepalibHOE rOCY IAPCTBEHHOC ABTOHOMHOE 00pa30BaTeNbHOC YUPEeKICHNE

BeIcIIero obpasopanus «Kasanckuit (IIpuBODKCKHMIA) dbenepalbHBI YHUBEPCUTET

VHCTUTYT MaTeMaTUKU ¥ MeXaHuky umM. H.IL JloGayeBCKOro

VTBEPXKIAIO

ITpopekTop 10 0Gpa3oBaTeIbHON

IIPOTPAMMA BCTYIIUTEJbHOT'O UCITBITAHUS
10 AJTEBPE, TEOMETPUM N HAYAJIAM AHAJIU3A

2024 1.



JICT coracoBaHMs IPOTPaMMbl BCTYTUTEIBHOIO HCIIBITAHHA
Pa3paboT4uk IporpaMmBl:
IIpopekTop 1m0 00pa30BaTEIbHON NEATENbHOCTH,

3aBeyoluii kadenpoil MaTeMaTHIeCKon CTaTUCTHKH

UVHCTATYTa MaTeMaTHKy 1 MexaHuku uM. H.H. JloGaues 7 W/E//A Typunosa

» 7

[Ipencenarenb SK3aMEHAI[MOHHON KOMUCCHH 1/ - UB. [Mapunos

Pemenuem yqe6HO-MeTOI[Hq€CKOﬁ KOMHUCCHHU I/IHCTI/ITYTa MaTeMaTuKu U MEXaHHUKHU
uM. H.W. JIoGaueBckoro ImporpaMMa BCTYIIUTEJIBHOI'O HUCIBITAHUS PEKOMEHIOBaHa K

YTBEPKICHUIO YUeHEIM COBETOM, [IpoTokon Ne 1 ot 08 oxTs16pst 2024 T.

TIporpamMma BCTYIUTEIBHOIO UCIIBITAHNS yTBEPKCHA Ha 3aCe/laHiH YyeHoro
cosera MHcTUTYTA MaTeMaTHKy 1 Mexanuku uM. H.J. Jlo6auesckoro, ITpoToxon Ne 2 oT

10 oxTsi6pst 2024 .



Anzebpa

Uucia, KODHE M CTEIIeHH, LeNble YHCIa, CTENEeHb ¢ HATypalbHBIM II0Ka3aTeleM,
IpoOu, MPOLEHTH, PAlMOHANBHBIE YHCIA, CTCICHb € LEIBIM okazareneM, KOpeHb
cTemeny n > 1 ¥ ero cBOWCTBA, CTENEHb C PAllMOHAJIPHBIM ITOKA3aTeICM U €€ CBOWCTBA,
CBOMCTBA CTEIEHU C NEHCTBUTEIBHBIM MTOKA3aTeNIeM.

OcHogbl mpueoHomempuy

CuHyC, KOCHHYC, TRHI€HC, KOTAHTeHC IPOM3BONBHOTO yIIIa, paliaHHasd Mepa yIia,
CHUHYC, Koanyc, TaHTeHC M KOTAHTeHC 4YHCla, OCHOBHBIE TPUTOHOMETPUICCKHE
TOXIECTBa, (POPMYIIBI IPUBEICHIS, CHHYC, KOCHHYC W TAHTCHC CyMMBI H pasHOCTH IBYX
YIJIOB, CHHYC U KOCHHYC IBOMHOTO yTia.

Jloeapugmul

Jlorapudm 4wcia, Jorapupm Npou3BeeHHUs, TaCTHOTO, CTENCHH, IECATUYHBIA U
HaTypaJbHBIH JIOrapr (MBI, YHCIIO €.

Hpeo6pd306anuﬂ BLIPAICEH UL

[Ipeo6pazoBaHus BEIPOKEHUH, BKIIOYAMOIINX apuMeTHIeCKre OIepaluy;
peoOpa3oBaHysl  BBIPOXKEHWH, BKIIOYAIOMMX ONCPAlMIo  BOBEACHHA B CTEIICHb;
peobpa3oBaHys ~ BBIPOKEHWH,  BKIIOYAIOMMX  KOPHH HATypaJbHOW  CTEIIEHH;
npeobpa3oBaHus TPUTOHOMETPUUECKHX BEIp@KEHUH; Tpeo0OpasoBaHME BBIPAKCHUH,
BKJTIOYAIOIIIX OIEPALIHIO TOrapi(MUPOBAHHS; MOLYJIb (a0COTOTHAS BEJIMYIHA) YUCIIA.

Ypasrnenus u HepaseHcmesa

Vpaenenus

KBazpaTHble  ypaBHEHHs;  PalMOHAIBHEIC  YPABHEHIS;  HPPAlMOHAIBHBIC
ypaBHEHHS; ~ TPUTOHOMETPUYECKHE  YPaBHEHMS;  IOKA3aTCIIbHBIC ypaBHEHHUS,
norapu)MUUECKHe YPaBHEHIS; PaBHOCHIIBHOCTD ypaBHEHHMH, CHCTeM YpaBHEHUH;
IPOCTEHIIIE CUCTEMBI yPaBHEHHH C IABYMs HEM3BECTHBIMU; OCHOBHbIC IIPHEMBI pelIeHHs
CHCTeM ypaBHEHHil: [OXCTaHOBKA, aure0panyecKoe CIOXCHHE, BBCICHME HOBBIX
[epeMeHHEIX; HCTIONB30BaHMe CBOMCTB U IPadUKOB QyHKIMH [Py peleHnH ypPaBHEHUH;
1300pakeHre Ha KOOPAMHATHOM IIOCKOCTH MHOXCCTBA pelleHri ypaBHEHHH C IBYMA

IIEpeMEHHBIMH H HX cucreM; IIPUMEHEHUC MareMaTU4eCKuX METOAOB I PEIICHUA



coziepXKaTeNlbHBIX 3a/[ad M3 pasiiiHbIX obnacTeif HayKd ¥ INIPAKTHKH; MHTEPIPCTAIMA
pe3ynbTaTa, yueT pealbHbIX OrpaHuYeHuH.

Hepasencmea

KBampaTHble HEPaBEHCTBA;  PALMOHAJIBHBIC HEpaBeHCTBA;  I[10Ka3aTeJIbHBIC
HEepaBEHCTBa; Iorapu(pMUIECKIe HEPaBEHCTEA; CHICTEMBEI TMHEMHBIX HEPABEHCTB; CUCTEMBI
HEpaBEHCTB C OJHOH TepeMeHHO; PaBHOCHJIBHOCTH HEPABEHCTB, CHCTCM HEpaBEHCTB,;
JCIIONb30BaHMe CBOMCTB M rpaduKoB (QYHKIHH TpY PEIICHUH HEPaBeHCTB; METO
HUHTEPBAJIOB,; u3006paXkeHre Ha KOODAMHATHOM INIOCKOCTH MHOYKECTBA  PEIIECHUN
HEPABEHCTB C JBYMs [IEPEMEHHBIMI U MX CHCTCM. |

DyHxyuu

Onpedenenue u 2pagux GyHKyuu

®ynKiws, 0071acTh ONPENEICHU (QyHKIUH; MHOXECTBO 3HaueHuH (QYHKIUH,
rpaguk GyHKIEH. [IpUMepE! (yHKIIFOHAIBHEIX 3aBHCHMOCTEH B PealbHBIX Hpouéccax "
sBITeHusX; 0OpaTHas QyHKims. ['padux oGpaTHOM (QyHKIMH; TPe0Opa3oBaHUs rpaduKoB:
TapasuIeNibHbIH IepeHOC, CHMMETPHS OTHOCHUTEJILHO Ocel KOOpauHAT.

Dnemenmaproe Uccle008aHue yHryu

MoHoToHHOCTh (QyHKIHH. [IpoMeKyTKH BO3pacTaHUA H yObIBaHUS; YE€THOCTh U
HEYEeTHOCTh (GYHKIWMH; MEePUOJUIHOCTD (QYHKIMH; OrpaHUYEHHOCTH (GyHKIMH; TOYKA
sKcTpeMyMa (JIOKaJbHOTO MaKCMMyMa H MEHEMyMa) QYHKIUE; HauOolblmee |
HayMeHbllee 3Ha4eHus Yy HKIHH.

OcHosHble 3NeMeHmapHuie QyHKyuu

JIumeiimas GyHKIus, ee Tpaduk; (QyHKIUS, ONKCHIBAOLIAA o0OpaTHYO
TIPONOPLMOHANEHYIO 3aBHCHMOCTB, €€ rpaduk; KBagpaTHuHas QYHKIHA, €¢ rpaduk;
cTemenHass GYHKIHS C HATypalbHBIM IOKa3aTeleM, €© rpaduK; TPHTOHOMETPUUECKUEC
dyHKnuE, WX TpaduKy; IIOKa3aTCIbHAs yHKUMs, ee TpaQuK; norapudmudecKast
dyHKIHS, ee rpauK; Hadana MaTeMaTHIeCKOro aHalusa.

IIpousseoonas

[Touarve O TPOM3BOIHOM (YHKIWH, reOMETPAYECKHHA CMBICT TIPOM3BOJHON;
dusHIeCKHH CMBICI TPOM3BOIHOH, HAXOXICHHE CKOPOCTH I Tpoliecca, 3aIaHHOTOo

dopMyoii uiIH rpaduKoM; YPaBHCHHE KacaTebHON K rpaduKy (QyHKIHUN; IPOU3BOJHBIC



CYMMBI, Pa3HOCTH, TPOH3BENCHMI, HacTHOTO; IIPOU3BOJHBIE OCHOBHBIX 3JIEMEHTAPHBIX
dymKiuit; Bropas npoussoHas 1 e¢ (U3MIECKUH CMBICIL.
Hcenedosarnue GyHrkyuil
T[IprMeHeHHe TTPOU3BOHON K HCCIIEJOBAHMIO dYHKIH U OCTPOSHHIO IPa(HKOB;
IIpUMepHl HCIIOJIb30BaHA [IPOM3BONHON [l HAXOXKJCHWA HAWIyHIIero PeHICHIT B
IIPUKIATHBIX, B TOM YHCIIE COIMANBHO-3KOHOMUIECKIX, 3aJauax.
Ilepsoobpasras u uHmezpan
[TepBooOpa3HBIE JIEMEHTAPHBIX dyHKIMH; IpEMepsl NPUMEHEHHMs HHTeTpalla B
(u3uKe U FeOMETPHH.
T'eomempus
ITnanumempus
TpeyrofbHUK; MapauienorpaMM, MpsSMOyTONbHHK, poM0, KBajpar, Tpanemnus;
OKPY)KHOCTB ¥ KPYT; OKDYKHOCTb, BIICAHHAs B TPCYTOJILHHK, 1 OKpPYKHOCTb, OIMCaHHasA
OKOJIO TpeyFOJIBHHKa; MHOroyrofdsHuK. CyMMa yIJIOB BBIIYKIIOrO MHOTOYTOJIBHUKA,
IpaBUJIGHBIE MHOTOYTOJBHUKHA. BrHcarHas OKpPYXHOCTB H OIMCAHHAs OKPYXHOCTH
IPaBUJIBHOTO MHOTOYTOJIbHHKA.
IIpamvie u nIOCKOCMU 8 NPOCHMPAHcmee
I[NepecekaroImuecs, rapajyiebHEIe u CKpEIIHBAIOIIAECS IPSIMBIE;
neprieHmeynﬂpHOCTL pSIMBIX; TApAJLIENTBHOCTh IPSAMOHE M IIOCKOCTH, MPUSHAKH "
CBOMCTBa, Hapanneﬁbﬁocrb rmocrco'c"reﬁ, IpU3HAKd M CBOMCTBA; NEPHEHIUKYIIPHOCTE
IpsAMOM ¥ IIOCKOCTH, IMPU3HAKA U cBOMCTBA; IEPIEHIUKYIIAp M HAKIOHHAdg, TeopeMa O
Tpex TepIeHIUKyApax; MepIeHIUKYIIPHOCTD IJIOCKOCTeH, NpHU3HAKA K CBOWCTBA;
napauiesHOe IpoeKTHpoBanue. 300paxenne IpoCTpaHCTBEHHEIX buryp.
MhnozozpanHuku
' TIpusma, ee ocHOBaHHs, 60KOBBIE pedpa, BHICOTA, GoKoBas IIOBEPXHOCTh; MpsMas
Ipu3Ma; TpaBHIBHAS MpU3Ma; MapajlIelneIunes; ky0; cummerpun B Kybe, B
napajineNnenyiese; NupaMuna, €€ OCHOBAaHHE, 6okoBble pebpa, BBICOTA, OOKOBas
MOBEPXHOCTB; TPEYrONbHAs MUPaMUNa; NPABUIbHASL THPAMU/IA; CETCHIA Ky6a, IPU3MEI,
[IMPaMHUJIBL; NPEICTaBIeHNE O MPaBUIBHBIX MHOTOIPAHHHKAX (TeTpasap, Kyb, OKTa’sap,

HoeKadap ¥ HKOCadp).



Tena u nNOBEPXHOCMU 8PAUYEHUS.

[unuuap. OcHOBaHKE, BHICOTA, GokoBasi TOBEPXHOCTH, 0Opasyromas, pasBepTka,
xonyc. OCHOBaHHE, BBICOTA, GoKoBasi TOBEPXHOCTh, OOpasyiollas, pasBeprTka; IIap H
cdepa, UX CEUCHHUS.

H3meperue eeomempuieckux 6eu4un

BenuurHa yrna, rpagycHas Mepa yria, COOTBETCTBHE MEXY BEJIMYMHON yIiia U
JUTHHOM AyTH OKPYKHOCTH; YTOJ MEXy NPSAMBIMU B IIPOCTPAHCTES, YToJI MEeXIy HPAMOM
M IUIOCKOCTBIO, YTOl MeXIy IUIOCKOCTAMM; JUIMHA OTPE3Kd, JIOMaHOM, OKpY’KHOCTH,
[IepUMETp MHOTOYTONBHIKA; PACCTOSHAE OT TOUKM 110 TIPAMOM, OT TOYKH JI0 IIOCKOCTH,
paccTosTHIE MeXLy TapalIe/bHBIMK 1 CKpeIIHBAIOIIMHUCA IPSAMBIMHE, PACCTOSIHAE MEXITY
napalIebHbIME TLIOCKOCTAMY; IO TPpeyroIbHIKA, niapajuienorpaMma, Tpameluy,
Kpyra, CeKTopa; ILIOLianb IOBEPXHOCTH KOHYca, manuEApa, cepsl; o6beM Kyba,
IIPAMOYTOJBHOTO TapajllelIenune/a, MUPaMUIBL, IPHU3MEL, IMIKHpa, KOHyca, Iapa.

KoopouHnambt u 6eKmopbl

JlekapTOBBI KOOPIMHATHI Ha INIOCKOCTH U B MPOCTPAHCTBE; (GopMyna pacCTOSHUA
MeXIy IBYyMSI TOYKaMW; YPaBHEHHEC chepbl; BEKTOP, MOAYJb BEKTOpa, PaBEHCTBO
BEKTOPOB; CJIOXKEHHE BEKTOPOB M YMHOXKCHHC BEeKTOpa Ha YHCIIO; KOJIMHEApHbIC
BEeKTOpHL. Pasno)keHHe BEKTOpa IO JBYM HEKOJIMHEApPHBIM BEKTOpaM; KOMILIaHapHBIE
BeKTOpLI; PasioxeHde IO TPeM HEKOMIUIAHAPHBIM BEKTOpaM; KOODAMHATEI BEKTODa,
CKaJISIPHOE [IPOU3BECHNC BEKTOPOB; YTOT MEXIY BEKTOPAMHU; 3JIEMEHTEl KOMOUHATOPHKH,
CTATHCTUKY ¥ TEOPUH BEPOATHOCTEH.

nemenmol KOMOUHAMOPUKY

[ToodyepeaHbli # OTHOBPEMEHHBIH BEIGOp; (OPMyJBl UMCNA COYCTAHMM |
nepectaHoBoK. buHom HeroToHa.

Drnemenmul cmamucmuKy

TaGnuuHoe ¥ rpadudgeckoe MPeJCTABIeHNe JAHHBIX; TMCIOBBIC XapaKTCPUCTHKA
PSIIOB JaHHBIX.

Dnemenmol Meopuy 6epOAMHOCHEN

BeposSTHOCTH COOBITHM; [PUMEPh! HMCIIONb30BAHMS BEpOSATHOCTEH M CTATUCTHKH

TIpU PELleHHIH IPHUKIAIHBIX 3a/1a4.



TpeboBanusi (yMeHHst), TpoBepsieMble 3aIaHUIMH 3K3aMeHallMOHHOH paboThI

VMeTh BEITIONHATE BEYUCIEHHS U IpeoOpa3oBaHus

o  Brmonusith apudMeTHUeCKHE NEHCTBUsA, CoUeTas yCTHBIC U IIACHbMEHHEIE
TIpUEMBI; HaXOJUTh 3HAUCHHUA KOPHA HATypaJbHO! CTEIeHH, CTEICHH C PaldOHANBHEIM
roKazareieM, Jorapadma

o  BLYHCISATh 3HAYCHHS UYUCIOBHIX M OYKBEHHBIX BBIP&XKCHHH, OCYIIECTBIAA
Heo6X0qUMBbIe [TOJCTAHOBKU U IPeoOpa3oBaHus

o IlpoBonuTs IO H3BECTHBIM GopmynaM K IpaBHIaM 1peoOpa3oBaHus
GYKBEHHBIX ~ BBIPRXKEHHUIL, BKIOYAIOIMX ~ CTENEHH, pAIUKaibl, JIOTapUdMBl |
TPUrOHOMETPHIECKHEe GYHKIUH

e  YMeTh pellaTh ypaBHEHHU 1 HEPaBEHCTBA

e Pemats paluoHaIIbHEIES, UppaIoHalbHEIe, IIoKa3aTeNbHEIE,
TPUTOHOMETPUYECKHUE M JIOTapUMIYeCcKre ypaBHeHNA, HX CHCTEMET

e  Pemarh ypaBHEHHs, IPOCTEHIINE CHCTEMBI ypaBHEHMUH, ACIIONB3Ysl CBOHCTBA
dyHKUME ¥ MX IpadUKOB; HCIONB30BATEH A PUOIMIKEHHOTO PelleHHs ypaBHeHHH U
HEpaBEHCTB IpaduUeCKuil METON

e Pemars paluoHalbHBIEC, TIOKAa3aTENbHbIC U norapuMUIecKre HEPaBEHCTBA,
HX CUCTEMBI

YMeTh BHIONHATH JAeHCTBUS ¢ QYHKIIHIMA

e  Ompenensats 3HadeHHe QyHKIUU IO 3HAUCHHUIO apryMEHTa IpH pa3IUYHbIX
croco6ax 3anaHus (YHKIMH; OIKCHIBATh MO pauKy MOBEACHHS CBOMCTBa (yHKIIHH,
HAXOIUTH 10 IpaduKy GYHKIHH HapGoNbIIee ¥ HAMEHbIIee 3HAUEHHUsT; CTPOUTH TPaduKy
M3yUeHHBIX QyHKIUHA

e  BrumcisaTh MPOU3BOJHBIE U NEPBOOOPa3HBIE JJIEMECHTAPHBIX byHKIUHA

o  UccienoBarh B IPOCTEMIIKX CIydasx QYHKUME HA MOHOTOHHOCTB, HAXOAUTE
HarGoNbIIIee ¥ HaMeHbIIee 3HaYeHU (yHKIIIH

- VMeTh BBIIONHATH L[GI‘/’ICTBI/IH. ¢ reoMeTpHYeCKUMHU (Urypamy, KOOpAMHATAMH H

BEKTOpaMH

e PemaTh IIAHAMETpPUYECKHE 3a/lauydl HA HAXOXICHHE I'GOMETPHICCKUX

BeTMuUKH (ITHH, YTIIOB, IUTOIIAIeH)



o Pemars mpocTeiiimie —CTepeOMETpHYECKHe —3ajadn  Ha HAXO0XKJICHUE
reOMETpHYeCcKHX BeIM4UH (IIMH, YyIJOB, mromiaaei, oO0beMOB); HCIIONB30BATE IPU
peIlleHrH CTEPEOMETPHIECKHX 3a/ad [TaHUMETpHIecKre (QaKThl X METO/IBI

e  Ompezenars KOOPAMHATHL TOYKH; MPOBOAHUTE OILCPALlM HaJ BEKTOpaMH,
BEIYMCIIATE [UIMHY U KOOPAHHATHI BEKTOPA, YrOJl MEXITy BEKTOpaMi

YMeTb CTPOHTH ¥ UCCIEI0BATh POCTSHIINE MATEMATHIECKIC MOJIEH

e MopenupoBaTh pealbHble CHTyallid Ha A3BIKC anreOpsl, COCTABIATH
ypaBHEHUs] ¥ HEPABEHCTBA IO yCJIOBHIO 3a/ath; JcclieoBaTh IIOCTPOSHHBIE MOJEIH C
UCIIOJIb30BaHUEM annapaTa'anre(Spm

e  MozenupoBaTh pealbHbIE CHTyalliy Ha s3bIKe ICOMETPHH, HCCIIE0BATh
HOCTpoeHﬁme MOJIENIY C UCIIOJIE30BaHMEM T€OMETPHICCKUX MOHATHUM U TEOpPEM, ammapara
anre6psI; peliaTh MPaKTHIECKUe 3aladd, CBA3AHHBIC C HaX0XIEHHEM Te€OMETPHYCCKUX
BEJIMIUH

o  IIpoBONWTH TOKA3aTENBHBIC PACCYNACHUS IPH PELICHHH 3ajia4, OLICHUBATDH
JIOTMYECKYIO HPABWIBHOCTh PACCyXICHHH, Paclo3HaBaTh JIOTHYECKH HEKOPPEKTHBIS
paccyXIeHHs

VMeTb HKCIIONB30BaTh IPHOOpETEHHbIE 3HAHWA W YMEHHA B IPaKTHYECKOM
JESATETLHOCTH U [TOBCEIHEBHOM XU3HH

o  AHIM3UPOBATH PEANbHBIE YACIOBBIEC NAHHBIE; OCYILICCTBILITE IIpaKTUYEeCKHe
pacueTsl 1o (GopmyiaM; MOJIb30BATECA OIlEHKON ¥ TPHWKUAIKOH IPH NPaKTHICCKUX
pacderax

e  ONHCHIBATh C IOMOILIBIO (YHKIMH pasIu4YHbIe PEaNbHBIC 3aBACHMOCTH
MeXTy BENMYHHAMHU W WHTEPIPETHPOBATE MX rpaduKy; W3BIEKaTh UHGOPMAIIHIO,
IIpe/ICTaBIIeHHYO B TaOMNHIaX, Ha IHarpaMmax, rpadukax
| Pemath NpHKIagHBIE 3a1a4d, B TOM HHCIC COLMATBHO-DKOHOMUYECKOIO H
¢usudgeckoro xapakrepa, Ha HawGoNbIIMe W Ha¥MEHBINNe 3HA4YeHHs, Ha HAXOXICHHE

CKOPOCTH U YCKOPEHHS
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