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MWHMCTEPCTBO HAVKU U BLICIIEI'O OBPA3OBAHIKA
POCCUVNCKOU ®EJIEPAITAN
(De)lepaJILHoe rocy;lapCTBeHHoe ABTOHOMHOE€ 06pa30BaTenLHoe yqpemz[eHHe

ricirero oopasopanus «Kasanckuii (IpuBomwKcKuit) henepanbHbli YHUBEPCUTET?

UnctutyT MaTeMaTuku i Mexanuku um.H.M. Jlobauesckoro

VTBEPXKJIAIO

ITpopekTop mo 06pa3oBaTeNbHON

AedTEJIbHOCTHU

IO AJITEBPE, TEOMETPUMN U HAYAJIAM AHAJIM3A

2023 1.



JIncT coriacoBaHusd IpOorpaMMbl BCTYIUTEIbHOT'O UCIIBITAHUA

Pa3paboT4uk NporpamMmai:

Jupextop UHcTUTyTa MaTeMaTuky 1 MexaHuky um. H.M.JlobaueBckoro
E.A. Typunosa

IIpencenarens S9K3aMEHALMOHHON KOMUCCUHU N.b. I'apunos

PemrenveM YueOHO-MeTOAMUeCKOM Komuccud WHCTHTyTa MareMaTHKH U
Mexaunka uMm. H.J. JlobayeBckoro mporpamMma BCTYIHTEIBHOTO HCIIBITAaHUA
PEKOMEH/I0BaHa K yTBEPXKIEHUIO YUEHBIM coBeTOM, [IpoTokosn Ne 1 ot «7» ceHTa0ps

2023 1.

I[IporpamMma BCTYIHTENbHOIO MCIIBITAHNS YTBEPXKICHA HA 3aCENAHNN Yyenoro
coseta MuctutyTa MaTeMaTnky u Mexarnuku uM. H.. Jlobauesckoro, IIpoTokon

Ne 2 ot «19» oxTa6psa 2023r.



Aneebpa

Uncna, KOPHH W CTCIGHH, LeJble YHCIa, CTENeHb C HaTypanbHbIM
mokasarteneM, ApoOW, MPOIEHTHl, pPAlMOHAIbHBIE UMCIA, CTCHeHb C MCJIBIM
moKasareneM, KOPeHb CTENEeHH N > | M ero CBOWCTBA, CTENEHb C PallMOHAILHBIM
MoKazaTelleM ¥ ee CBOMCTBA, CBOMCTBA CTENEHHU C IEHCTBUTEIIbHBIM [TOKA3aTCIICM.

OcHogvl mpuzoHomempuu

CuHyC, KOCHHYC, TAHI'€HC, KOTAaHI'€HC MPOU3BOIBHOTO YIJIa, paauaHHas Mepa
yIia, CHHYC, KOCHHYC, TAHT€HC M KOTaHT€HC HCIa, OCHOBHBIE TPHUTOHOMETPUHECKHE
TOXKIecTBa, GOPMyJIBI PUBEIEHNS, CHHYC, KOCHHYC M TAHICHC CyMMBI H PasHOCTH
IBYX YTJIOB, CHHYC ¥ KOCHHYC JABOMHOIO yTJia.

Jlozapugpmul

Jlorapudm  uwWcna, JIorapu(M  MPOM3BENCHMs, HacTHOro,  CTEICHHU,
JlECATUYHBINA ¥ HaTypalbHbIA JOrapuMbl, GUCIIO €.

IIpeobpazoeanis Bolpad’ceHUl

I[Ipeo6pa3oBaHusl BHIPKEHUH, BKIIFOYAIOIIUX aprMeTHUECKHE Oleparii;
1pe0bpa3oBanus BBIPAKEHHH, BKIIOYAIONMX ONEPAlMIO BO3BENCHUA B CTCIICHS,
Npeo6pa3oBaHysl BBIPAKEHWH, BKIIOYAIONMX  KOPHU HaATypalbHOW CTENEHH;
peobpa3oBaHus TPUTOHOMETPUIECKHUX BHIpAXKEHHUH; peoOpa3oBaHue BBIPAKCHHH,
BK/TIOUAIONAX OIEPAIHIO JorapuMUPOBaHHUsA; MOIYIb (abCOMOTHAS BEJIMYNHA)
qrcla.

Vpaenenus u nepasencmea

Vpasnenus

KBajpaTHble YpaBHEHHS; pPAIMOHAIBHBIC YPABHEHWS, HPPalMOHATBHBIC
ypaBHEHHS; TPUTOHOMETPHYECKWE ypaBHEHHd; IOKasaTelbHBIC — yPAaBHCHUA,
norapu(MuUecKue ypaBHEHHS; DPaBHOCHIIBHOCTDH ypaBHEHHH, CHCTEM yPaBHEHUH;
[POCTEHINIEe CUCTEMBI YPaBHEHHMH C IBYMs HEH3BECTHBIMI; OCHOBHBIC IIPHEMbL
pelneHusi CUCTeM ypaBHEHHI: IOJICTaHOBKa, anrebpanvecKoe CII0XKEHHE, BBEJICHHE
HOBBIX TIEPEMEHHBIX; UCIOJIb30BaHAE CBOKHCTB U TPAQUKOB (GyHKIMH TIpU PEIIeHUH
ypaBHeHHMH; u300pakeHHe HAa KOOPIUHATHOHM IJIOCKOCTH MHOKECTBA peleHuit

ypaBHeHI/Iﬁ C AByMsd MNEPEMCHHBIMH U HUX CHCTEM; IIPAMEHCHHC MaTeMaTHYCCKUX



METOJIOB IUISl PElleH¥s COAEPKATENbHBIX 3a/lad M3 pasIuiHBIX obacTedl HayKHu U
IPaKTHKU; MHTEPIIPETallis pe3yIbTara, y4eT pealbHbIX OrpaHU4YEeHHUH.

Hepasencmea

KBazpaTHble HEPABEHCTBA; pAllMOHANbHBIE HEPABEHCTBA; IIOKA3ATEILHBIC
HepaBeHCTBa; JorapuGMuUYecKue HEPaBeHCTBA; CHCTEMbI JVHEWHBIX HEPaBEHCTB,;
CHCTeMBI HEPaBEHCTB C OJHOM IepeMeHHOH; PaBHOCHILHOCTE HEPABCHCTB, CHCTEM
HEpPaBEHCTB; MKCIIONIb30BAaHUE CBOHMCTB 1 rpaduKoB QYHKIMHA TIpH PEHICHAM
HEPaBEHCTB; METOI HHTEPBAJIOB; W300pakeHre Ha KOOPAMHATHOH IJIOCKOCTH
MHOYKECTBA pellIeHN HepaBeHCTB C IBYMs IEPEMEHHBIMU U UX CUCTEM.

DyHxyuu

Onpedenenue u epagux QyHkyuu

OyHKIEsA, 067aCTh Onpesienenust QYHKIMH; MHOXCCTBO 3HaUeHWH (YHKIUH,
rpapuk QysHKuuH. [IpuMepsl QYHKIMOHATBHBIX 3aBUCHMOCTEH B peabHBIX
mpomeccax W SBICHHAX; 0OpaTHas dyskmus. I'paduk  oOpaTHOH —(QYHKIHH;
npeobpa3oBaHusd TPAPUKOB: TmapaeNbHblil MepeHoc, CHMMETPHUS OTHOCHTENBHO
ocel KoopAuHaT.

DnemeHmapHoe ucciedosarue PyHKyui

MoHOTOHHOCTE (pyHKIUH. IIpOMEKYTKH BO3pAaCTaHUA U yOBIBaHHS; YETHOCTD
¥ HEeYeTHOCTh GYHKIWM; [EPUONWYHOCTb (YHKIMH; OTPAHUICHHOCTH byHKLIUY,
TOYKHU SKCTpeMyMa (JIOKAIbHOTO MakCMMyMa MHUHEMyMa) GyHKIHH; Haubonplee U
HauMeHbIllee 3HaueHUS QyHKITHH.

OcHogHvle 2nemeHmapHvle QYHKYuu

Jluneiinas @yHkuEsa, ee rpaduk; OQYHKIHS, ONKUCHIBAOIMAL 00paTHY!O
TIPOIIOPIIOHANBHYIO 3aBUCHMOCTb, €€ rpaduK; KBaapaTHIHas QyHKIHS, €€ rpaduk;
crerenHas QyHKIUS C HAaTypalbHBIM ITOKa3aTeeM, ce rpad¥k; TPUTOHOMETPUICSCKHUE
GyHKIMH, WX TpaduKy, IOKasaTelbHasd dynkmus, ee rpabuk; norapupmuuecKas
dyHKIHS, ee rpaduK; HaYala MaTEeMaTAIECKOr0 aHAA 3.

IIpouzeoonas

[TousTHe O IPOU3BOAHON (PYHKIHWH, reoMeTpHYecKn# CMBICT IPOM3BOIHON;

(bl/IBI/IT—ICCKI/Iﬁ CMBICJI HpOH3BOI[HOfI, HaxOoXIceHUE CKOPOCTU IJId mponeccea, 3aaHHOTO



dopMynoii mim rpaduKOM; ypaBHEHHE KacaTelbHOH K TIpaduky byHKINY;
IPOU3BOJIHEIE CYMMBI, Pa3HOCTH, IPOU3BEIEHHUSI, YAaCTHOT0; IPOM3BOAHELIE OCHOBHBIX
sNeMeHTapHBIX QyHKIMHA; Bropas mpou3soaHas U ee pU3MIEeCKHi CMBICI.

Hcceneoosanue gpynxyuii

[IpuMeHeHHe TPOU3BOAHOM K MCCIENOBAHMIO (YHKIUH U IOCTPOCHMIO
rpadUKOB; TPUMEpPHI UCIIOIL30BAaHMs MPOM3BOMHOM NS HAXOXKICHUS HAWITyYIIEro
pelleHus B IPUKIATHEIX, B TOM YUCJIE COLMANbHO-9KOHOMUYECKHUX, 3aavax.

Ilepsoobpasnas u unmezpar

ITepBoo6pasHble 2eMeHTapHbIX (YHKIUA; IPUMEPBI IPUMEHEHHS HHTErpaa
B (hU3HKE U TEOMETPHH.

l'eomempus

Inanumempus

TpeyroNbHAK; TapaliesorpaMM, IPAMOYTOIbHUK, POMO, KBalpaT; Tpareuns;
OKPY)XHOCTb W KPYT; OKPYXKHOCTb, BIHCAHHAs B TPEYTOJNBHUK, M OKPYXHOCTD,
ONMCAHHAS OKOJIO TPEYroJbHMKA; MHOroyroipHMK. CymMMa YIJIOB BBIIYKJIOTO
MHOTOYTONbHHAKA; TPABIJIbHEIE MHOTOYrOJNbHUKY. BrmcanHas OKpYXHOCTE H
OTMCaHHAd OKPYKHOCTD IIPaBUILHOI0 MHOTOYTOJIbHUKA.

IIpsamvle u nockocmu 6 NPOCMPAHcHge

[lepecekarompecsi, — HapaulelbHble U CKPEIIMBAIOMIMECST  TIPAMBIC;
epIeHAUKYIAPHOCTD IPSMBIX; apajlIesbHOCTh NPAMOM ¥ MIIOCKOCTH, NPU3HAKK H
CBOWCTBA; apasieIbHOCTh TIJIOCKOCTEH, IpU3HAKA u CBOWCTBA;
IepIeH MKy ISPHOCTD IIPSIMOM M TLIOCKOCTH, IPU3HAKM M CBOMCTBA; MEPICHIUKY AP
¥ HAKJOHHAS, TEOpEMa O TPeX TIepHeH MKy IIpax; IePIeH UKy IPHOCT MI0CKOCTEH,
NpU3HAKA W  CBOWCTBA,  IlapajlieflbHOE  NPOEKTMPOBAHHUE. H3o0paxxeHue
IIPOCTPAHCTBEHHBIX QUTYP.

Mmnoeozparnuxu

[IpusMa, ee OCHOBaHHs, OOkoBBIe pebpa, BbICOTa, OOKOBAs MOBEPXHOCTS;
npsiMasi IPU3Ma; MPaBHIIbHAs IIPU3Ma; TapalIeNenunes; Kyo; CiMMeTpin B Kyoe, B
napajienenunene; MUpaMUAa, ee OCHOBaHHE, OOKOBble peOpa, BBICOTA, OoxoBas

OBEPXHOCTh, TPEYroJbHaia nupamuaa, IpaBUJIbHAA nupamMmpaa, CCHCHHA KY6a,



IPU3MBI, MHPAaMUJIbI; IPEICTABICHAE O IPABUIBHBIX MHOI‘OI“paHHI/IKaX (TeTpaszp,
Ky©, OKTa3.p, A0AEKasIP U HKOCAIP).

Tena u nOGEpXHOCMU BPAUYEHU

[luwmueap. OcHoBanue, BBICOTa, OOKOBas IOBEPXHOCTS, obpazyroias,
pasBepTka; KoHyc. OCHOBaHHME, BBICOTA, OOKOBas TOBEPXHOCTD, obpazyroma,
pasBepTKa; map ¥ chepa, ux ceIeHus.

Hsmepenue 2eomempuieckux 6eiuiun

BenuuuHa yria, TpagyCcHas Mepa yriia, COOTBETCTBHE MKy BETHIHHON yIiia
¥ JUIMHOM IyTM OKPY)XHOCTH; YTOJI MEXIY MIPSMBIMU B MPOCTPAHCTBE; yrOJ MEXIY
mpsAMO#i ¥ TUIOCKOCTBIO, YTOJNl MEXAy IUIOCKOCTAME; [JIMHA OTpesKa, JIOMaHOH,
OKDYKHOCTH, TEPHMETP MHOTOYTOJBHUKA; PACCTOSHHE OT TOUKA 1O IpsIMOM, OT
TOUYKH 710 IUIOCKOCTH; PAcCTOSHHE MEXTy TapajlleNbHbIMKM M CKPCIMBAIOIIMMHUCS
NPSMEIMH, ~DAcCTOSHHE MEKIy — NapaliebHbIME - TLIOCKOCTAMH, ILTOIIAb
TpeyroNbHUKa, —I[apajUlefiorpaMMa, — Tpamelud, —Kpyra, — CeKTopa, IUTOIIA b
TIOBEPXHOCTH KOHYyCa, [HIMHIPA, cheps; 00beM Kyba, MOPSIMOYTOJIBHOTO
napannenenunena, TMPaMUIbl, IPU3MBI, MIHHIPA, KOHYyCa, Iapa.

Koopounamul u eexmopbl

JlekapTOBbl KOOPIMHATHI Ha IUIOCKOCTA M B TPOCTPAHCTBE; bopmyna
PACCTOSAHMS MEXIYy ABYMsI TOYKaMM; ypaBHCHHEC cepsl; BEKTOp, MOJIYJb BEKTOPA,
DABEHCTBO BEKTODOB; CJIOKEHHE BEKTOPOB M YMHONKCHHMC BEKTOpa Ha HHCIO;
KOJUIMHEapHBle BEKTOpbl. PaslnokeHwe BeKTopa IO JABYM HEKOJIIMHCApHAIM
BeKTOpaM; KOMIUIAHApHBIE BEKTOpHI. PasnoxeHue IO TPEM HEKOMILIAHAPHBIM
BEKTOpaM; KOODIMHATEI BEKTOpa; CKAIPHOE MPOM3BEACHHE BEKTOPOB; yrojl MEXTY
BEKTOPAMH; 3JIEMEHTH KOMOMHATOPHKH, CTATACTAKA 1 TCOPHH BEPOSTHOCTEN.

Dnemenmovl KOMOUHAMOPUKU

[ToodepenHblii ¥ OIHOBPEMEHHBIH BEIOOP; (DOPMyYJIBl YMCIIA COYETAHUH H
nepectaHoBok. buaom HeroToHa.

Dnemernmovl CMAMUCIMUKY

Tabnuunoe ®  rpaduueckoe  MpelCTaBleHHe  JaHHBIX;  THCJIOBBLIC

XapaKTEPpUCTUKH psa0B HaHHBIX.



Dnemenmul Mmeopull 6epOAMHOCMEN
BeposTHOCTH ~ COOBITUHM; ~IPUMEPBI  HUCHOIL30BAHUA BEPOSITHOCTER U

CTATUCTHUKH IIPH PEILICHUH MIPUKIIaIHBIX 3a1a4.

TpeGosauus (ymeHus), NposepsemMbie 3a/iaHMsIMH JK3aMeHalHOHHOMH
paboThl

VMeThb BBIIONHAT BEIYUCIIEHHS U IIPe0Opa3oBaHust

o BumonuaTh apudMermyeckue IeHCTBMA,  codeTas  YCTHBIC u
MUchMEHHbIE IPUEMBl; HAXOIUTh 3HAUCHUS KOPHA HaTypaJIbHOW CTENEHH, CTEIEHHU C
palroOHaJBHBIM II0KA3aTeNeM, norapupma

e BrmumciaTs 3HAYEHMS ~ YHUCIOBBIX M OYKBEHHBIX ~ BBIPQKCHUH,
OCYIIECTBIIs HEOOXOAUMBIE TOICTAHOBKY 1 npeoOpa3oBaHus

e IIpoBomuTh MO H3BECTHBIM dopMynaM ¥ MpaBHUIIaM peoOpa3oBaHusl
OYKBEHHBIX BBIPOKEHHUH, BKIIOTIAIONIMX CTemeHy, paiWKalbl, JOTapuQMbl U
TPUrOHOMETPUIECKHE QYHKINH

e  VMerTh peliaTh ypaBHCHU ¥ HEPaBEHCTBA

e Pemats panuoHalbHbIE, UppaoHaibHbIe, roKasarebHbIe,
TPUTOHOMETPUIECKUE U norapudMuUecKue ypaBHEHNS, KX CUCTEMBI

e Pemarh ypaBHEHHs, NPOCTEHIINE CHCTEMBI ypaBHEHWM, WCIIONB3YS
coficTBa QYHKIMH M MX IpaQuKoB; MCIONB30BATE AT IpUOJIMKEHHOTO PelIeHN
ypaBHEHHUH U HEPABEHCTB rpaduuecKuit METO

e Pemarp palndoHaNbHbIE, IOKa3aTeNIbHBIE 1 norapu(pMuIECKue
HepaBeHCTBA, MX CHCTEMBI

YV MeTb BHIIOMHATE AACTBHA ¢ QyHKIUAMA

e OmpenensaTs 3HadeHWe QYHKIMM IO 3HAYCHHIO aprymMeHTa mpHu
pa3NMUHBIX CIOCO0ax 3a/laHus QyHKINH; OIMCHIBATH TIO rpabuKy HOBEICHUE H
cBoiicTBa (GyHKIWH, HAXOMUTH 110 rpaduky QYHKIMA HaHOONbINIEe ¥ HAWMEHBIICS
3HAYEHHUS; CTPOUTH IpaduKy N3y ICHHBIX GyHKIUHA

e  BoLIUECIATH IPOU3BOAHBIC U IIEPBOOOPA3HEIC JIEMEHTAPHBIX GbyHKIHH



e UccnemoBaTh B HPOCTEHINMX Clydasgx OGYHKIMH Ha MOHOTOHHOCTS,
HAXOIUTh HauboJIbIIee ¥ HaMeHbIlee 3HaueHUs QyHKIUK

VMeTb BBIIOIHSTh AHCTBHA ¢ FeOMETPHUECKUMU (DUTYpaMH, KOOpIUHATAMU
1 BEKTOPaMHU

e Pemarh mIaHuMeTpudecKre 3aladd Ha HAXOXKICHHE ICOMETPHYECKUX
BEJIMYMH (IJIMH, YTJIOB, TJIOMA/IEH )

e Pemars mpocTeifie CcTepeoOMETPHUYECKHE 3aaudl Ha HAXOXKIECHHE
reOMeTPUUECKHX BeTWUMH (IUIMH, yIJOB, IUIOMa/AeH, 00beMOB); HCIOIb30BATh HPH
pELIEHNH CTePeOMETPHIECKHX 3a1a4 IIITaHUMETPUIECKHIE (haKTbl ¥ METOMBI

e  OmnpenensTh KOOPAUHATBI TOYKHU; MPOBOAUTE ONEPAIUK Haj BCKTOPaMH,
BBIYMCIISATD [UIMHY ¥ KOOPIUHATEI BEKTOPA, yIoJ MEXAY BEKTOpaMu

VMeTh CTPOUTH U UCCIIEN0BaTh IPOCTEHIINE MATEMATUIECKUAC MOICIH

o MopenupoBaTh pealbHbIE CUTyallud Ha SA3bIKE anreOpbpl, COCTaBIAThH
ypaBHEHWsS ¥ HEPABEHCTBA T10 YCIOBHIO 3a/1adi; MCCIEN0BATh OCTPOCHHBIC MOZCIH
C MCIIOb30BAHUEM alllapaTa alnreopsl

e  MonenupoBath pealbHble CUTyallMy Ha s3bIKe F€OMETPHUHU, UCCIC0BATE
TIOCTPOEHHbIE MOJIENH C HCIOJb30BaHMEM IE€OMETPUHCCKUX IOHATUH U TEOpEM,
amnmapaTta anreOpbl; pemlaTh NPaKTHYECKHUe 3alady, CBS3aHHbBIC C HAXOXKICHUCM
reOMETPUYECKUX BETTHUNH

o IlpoBoguTh JOKa3aTeNbHbIE pacCyXIeHHs IpU PCIHICHHM 3a1ad,
OLIEHUBATh JIOTHYECKYIO MPABUIBHOCTb DacCyXIEeHUH, PacClO3HABATH JIOTMIECKH
HEKOPPEKTHBIE PACCYKICHU

VMeTh HCIOJIB30BATH IPHOOpPETEHHbIE 3HAHMS M YMEHHS B NPaKTHICCKOH
JIeSITEJIBHOCTH U TIOBCEIHEBHOM XKU3HU

e  AHamuM3UpOBaTh  peallbHBlE  YHCIOBBIC  JIaHHBIC,  OCYIICCTBIATH
IpaKTHYECKHMEe pacdeThl 0 (popMmyiiaM; MOIb30BaThCs OLICHKOW ¥ TPUKUAKOW IIpU
IPaKTUIECKUX pacyeTax

e  OmuceBaTh ¢ IOMOINLIO GYHKIUHM pa3nu4Hbie pealbHbIE 3aBUCHUMOCTH
MEXy BEIMYMHAMH U HHTEPHPETHPOBATH MX TPAadUKHU; U3BJIECKATH uHdOpMaIuIo,

NpeacTaBJICHHYIO B Ta6J'[I/II_IaX, Ha guarpaMmmax, Fpa(bI/IKaX



Pemats NPpUAKIaJHBIC 3a1aui, B TOM 4YHCIIC COILHAJIBHO-9KOHOMHUYECKOTO H

q)HBquCKOI‘O XapakTepa, Ha HanOoJIpIIME U HaMEHbIIIKE 3HaUCHU I, Ha HAXO0XICHUC

CKOPOCTH H YCKOpCHUA
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