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HpenceﬂaTenb SK3aMEeHaIlHOHHOM KOMHCCUH

Pemennem YueOGHo-MeTonMUecKod KoMuccuu MHCTUTYyTa MaTeMaTUKH U MEXaHUKH
uM. H.U. JlobaueBckoro mporpaMma BCTYIUTENBHOIO HCIBITAHUS pPEKOMEHIOBaHa K

yTBEPXKICHHUIO YUeHbIM coBeToM, [IpoTokon Ne 1 ot 08 okTsi6ps 2024 T.

IIporpamMma BCTYNIUTENBEHOIO UCIIBITAHUS yTBEPXKICHA HA 3aCEIaHUN Y YEHOT0
coBeTa MHCTUTYTa MaTeMaTnku U MexaHuku uM. H.W. Jlo6aueBckoro, [IpoTokon Ne 2 ot

10 oxts16ps 2024 .



Aneebpa

Upicita, KOPDHM ¥ CTEIICHH, IeNbIe YHCIIa, CTENEeHb ¢ HAaTypalbHBIM IIOKA3aTe/IeM,
npoG¥, MpPOIEHTHl, DPalMOHATBHBIE HYHCHIA, CTENEHb C LEBIM IOKA3aTelIeM, KOPEHb
cTemeny n > 1 ¥ ero CBOIMCTBA, CTENCHb C PAIIHOHAIBHEIM ITOKA3aTENeM U ee CBOHCTBA,
CBOMCTBA CTEIIEHH C AEUCTBUTENIBHBIM I10Ka3aTCIICM.

OcHosvl mpucoHomempuu

CuHyc, KOCHHYC, TaHI'€HC, KOTAHTE€HC IPOM3BOJIBHOTO YTIa, paluaHHasd Mepa yTia,
ch/IHyc, KOCHHYC, TAQHI€HC ¥ KOTAHIEHC YHCNd, OCHOBHBIC TPUTOHOMETPHHIECKHE
TOXIeCTBa, GOPMYJIbI IPUBENEHNS, CHHYC, KOCHHYC M TaHI€HC CYMMBI M pasHOCTH BYX
YITIOB, CHHYC ¥ KOCHHYC JIBOHOTO YITIa.

Jlozapugmer

JlorapuM uucina, JorapudM MPOU3BEASHNS, YaCTHOTO, CTEICHH, JEeCSITUIHBIA U
HATypaJbHBIN JIOTapU(QMBI, YHCIIO €.

Ipeobpazosanus 8bipasicenuil

[Ipeobpa3oBaHusl BBIPOKEHWH, BKIIOYAIOIIMNX apu(MeTHIeCKre OIepalliy,;
Ipeo6pa3oBaHms BBIPAKEHHH, BKIIOYAIOIIMX OIEPalMIO BO3BEACHHA B  CTCICHD,
mpeoOpa3oBaHus  BBIp@XEHWH,  BKIIOYAIOIMX  KOPHU HATypaJbHOH  CTEIEHH,
peoOpa3oBaHusl TPUTOHOMETPHYECKHX — BBIPAXCHUH; npeoOpa3oBaHue BBIPAKEHUH,
BKITIOYAFOLIIX OIEPAIIHIO Torapi(pMUPOBAHHS; MOAYJIb (a0COMOTHAS BeJIMYMHA) YHUCIIA.

Vpasenenus u nepasencmesa

Vpagnenus

KBafpaTHble  yPABHCHUS;  PAlMOHANBHBIC  YPABHEHWS,  HPPAlMOHATBLHBIC
YpaBHEHHs,  TPUTOHOMETPHYECKHE  YPaBHEHMS, [IOKa3aTeIbHBIE  YPaBHEHHS,
norapuMHYECKHe YPaBHEHHUS; PaBHOCHUIBHOCTE ypaBHEHHUI, CHCTEM YypaBHEHHL,
IIpOCTeHIIIe CHCTEMbl ypaBHEHHUH ¢ JABYyMs HEM3BECTHBIMHU; OCHOBHBIC IPHEMBI PEIICHI
CHCTEM YpaBHEHWi: [O0JCTaHOBKa, anrebpaudeckoe CIOXKEHHE, BBCACHHE HOBBIX
TIepeMeHHBIX; HCIIONB30BaHUe CBOMCTB U rpaQuKoB QYHKIHUH NP PeLICHHH ypaBHEHHI;
n300paXkeHHe Ha KOOPAHUHATHOM IIOCKOCTH MHOXECTBA pellleHril ypaBHEHHUH C IBYMS

IIepeMEeHHBIMA U HX CHCTCM, IMPUMCHEHUE MaTeMaTUYECKUX METOIAOB JId PEIICHMS



CONICPXKATENIbHBIX 3a7a4 U3 pasiU4HbIX oOynacTedl HayKu M TPAKTUKH, HHTEPIPETAIIHs
pesyibTarta, yueT pealibHbIX OTpaHUIeHUH.

Hepasencmea

KBanpaTHele HepaBEHCTBa; palMOHaJbHbIE HEPAaBEHCTBA; II0KA3aTelILHEIE
HEpaBEeHCTBA; JIOrapu(hMHUYECKUE HEPaBEHCTBA; CHCTEMBI INHEWHBIX HEPABEHCTB; CUCTEMEI
HEepPaBEHCTB C OJHOM IIE€PEMEHHOW; PaBHOCHJIBHOCTH HEPaBEHCTB, CHCTEM HEPABEHCTB;
UCTIOJIb30BaHME CBOMCTB M IpaduKoB (YHKIUM IpU pELICHWH HEPABEHCTB, METOJ
MHTEPBAJIOB;, H300paXkeHWe Ha KOOPIWHATHOM IUIOCKOCTH MHOXECTBA pelICHHH
HEPaBEHCTB C ABYMSI IEPEMEHHBIMHU B UX CHCTEM.

Dynxyuu

Onpeoenenue u epagux gyrxyuu

OyHKuusd, 001acTh ompefeneHds GYHKLIHHM; MHOXECTBO 3HAUCHHM (GyHKIUM;
rpaduk yHkiyy. [TpaMeps! GyHKIHOHATBHBIX 3aBHCHMOCTEN B pealbHBIX IIpoleccax U
SIBIEHUAX; oOpaTHas (ynkuud. ['paduk oOpaTHOH GyHKIMH; TpeoOpa3oBaHus rpadUKoB:
TapajieIbHbIA IIEPEHOC, CHMMETPHUS OTHOCUTEIBHO OCEH KOOpAUHAT.

InemeHmapHoe ucciedosanue GyHryuil

MounoronHocTs GyHKIMU. [IpoMeXyTKH BO3pacTaHuss W yOBIBAHHUS, YETHOCTH H
HEYETHOCTh (DYHKIWH; MEPHOJUYHOCTh (YHKLIUH; OrPaHMYEHHOCTh (DYHKIHH; TOYKH
BKCTpeMyMa (JIOKaJIbHOTO MaKCHMyMa W MUHHMyMa) OYHKIWH; HauOojbliee U
HAHMCHBIIICC 3HAUCHHU (i)y}IKHI/II/I

OcHosHvle a1emenmapHvle QYHKYUU

Jlunetinas ¢GyHKUMA, ee TpaduK; (QYHKIWS, OMKCHIBAIOIAs OOpaTHYIO
IPOTIOPIMOHANBHYIO 3aBUCHMOCTh, €€ TIpadHK; KBampaTHuHas (GYHKIWS, ee Trpaduk;
CTeleHHas (QYHKIMA C HaTypalbHBIM IIOKasaTelieM, ee Tpa(uK; TPUTOHOMETPHYECKHE
(Gynkmmy, uX rpaduky; IOKasaTelNbHas OYHKUWs, ee Trpaduk; JorapupMudecKas
(GyHKUUSA, ee rpa@nk; Hayajla MaTeMaTHYeCKOTO aHaJIh3a.

IIpoussoonasn

ITonsate o0 nNpPoM3BOJHOM (GYHKIWH, T€OMETPHYECKUM CMBICH IIPOM3BOMHOMN;
(usrgeckuif CMBICI IIPOM3BOAHOM, HaXOXIEHHWE CKOPOCTH s MpOIecca, 3aJaHHOTO

Gopmysol uIK rpaduKoOM; ypaBHEHHe KacaTelbHOM K rpaduKy (GyHKIMH; IPOU3BOLHEIE



CyMMBI, Pa3HOCTH, TPOM3BENEHUs, JaCTHOIO; IPOM3BOJHBIC OCHOBHBIX 3JIEMEHTAaPHBIX
dynxuuit; Bropas mpousBoiHas U ee GU3UYECKUN CMBICI,

Hcceneoosanue gyrxyu

ITpyMeHeHHe TPOU3BOAHOMN K HCCIIeNOBAHUIO GYHKIHHI U TIOCTPOESHHUIO IPapUKOB;
IIPUMEpPHI  MCIIOJIB30BAHKS IIPOU3BOJHOM Ul HAXOXICHUS HAWIYYIIero PEIICHHS B
IPHUKIIHBIX, B TOM YHCJIE COIIMANbHO-5KOHOMHYECKHUX, 3a1a4ax.

Ilepsoobpasnas u unmezpan

[TepBooOpasHble 37IeMeHTapHBIX (YHKIHMH;, IPUMEPHl PUMEHEHHs HHTETpala B
bu3uKe U TeOMETPHUH.

l'eomempus

Inanumempus

TpeyroipHUK; MapauiesiorpaMM, MpsAMOYTONBHHK, pPOMO, KBalpaT; Tpamelus;
OKPY’KHOCTb U KPYT; OKPYXHOCTb, BIINCAHHAA B TPEYTOJIBHUK, X OKPYXKHOCTB, ONHCaHHAsA
OKOJIO TpPEYroJbHWMKa; MHOTOYIoJNbHHK. CyMMa YINIOB BBIITYKIOTO MHOI'OYT'OJBHUKA;
IpaBHIbHBIE MHOTOYTOJNBHUKH. BrMcaHHas OKpPYXHOCTh W OIMCaHHAs OKPYXKHOCTh
IPaBUIBHOIO MHOIOYTOJIBHHUKA.

IIpsimvle u niockocmu 6 NPocCMpancmee

[Tepecekaromuecs, napajuiebHbIe u CKPEeLIIBAIOIINECS TIpSIMBIE;
IIEPIEHIUKYIIPHOCTD TIPAMBIX; IapajuleJbHOCTh IPSIMOM U IUIOCKOCTH, INPH3HAKHA H
CBOMCTBA; TApalIeIbHOCTh IUIOCKOCTeH, NPH3HAKH M CBOMCTBA; MEPIEHAUKYJISPHOCTE
TIpSIMOH M INIOCKOCTH, IIPM3HAKH M CBOWCTBA; IIEPHEHAUKYJIAP M HAKIOHHAs; TeopeMa O
Tpex IIepHEHIUKYJIIpax; MepleHIUKyIIpHOCTh ILIOCKOCTEH, IpPU3HAKH M CBOUCTBA;
TapaliienbHoe IpoeKTHpoBaHue. M306paxeHne IPOCTPaHCTBEHHBIX QUTYD.

Mmuozoepannuxu

IIpusma, ee OCHOBaHUs, OOKOBBIE pedpa, BBICOTA, OOKOBas MOBEPXHOCTH; IPsIMast
IpU3Ma; IIpaBWIbHAs IIpW3Ma; [apaUlelenumes; KyO; cuMmerpud B Kybe, B
napajieNenunee; NHUpaMuia, €e OCHOBaHHWe, OOKOBble pebpa, BBICOTa, OOKOBas
TTOBEPXHOCTH; TPEyroJbHas MUpaMu/a; [PaBHIbHAS MUPaMuUJia; CedeHHus Kyba, MpU3MbL,
ITHpaMUBL, [peCTaBIeHHEe O TPaBUIIBHBIX MHOTOTPaHHHKaxX (TeTpasap, KyO, oKrasip,

JOJEKadIp ¥ HKOCAdIP).



Tena u noeepXHOCMuU 6PAUEHU
[wmuanp. OcHoBaHKe, BEICOTa, OOKOBas IOBEPXHOCTD, oOpasyromias, pasBepTKa;
.KOHyC. OcHOBaHHe, BHICOTA, OOKOBas IIOBEPXHOCTh, OOpasylomas, pasBepTKa; IIap M
cdepa, UX CEUECHH.

Hsmepenue 2e0MempudecKux 6eIuYun

BenuuuHa yIia, TpajycHas Mepa yIia, COOTBETCTBHE MEXIY BEJINYMHON yrila U
JUTMHOR IyTH OKPYXKHOCTH; YTOJI MEXTy IPSMBIMH B IPOCTPAHCTBE; yroJl MEXLY IpsSMOU
M IIOCKOCTBIO, YION MEXTy IUIOCKOCTAMH; JIMHA OTpe3Ka, JIOMaHOHW, OKPYXHOCTH,
TIEpUMETpP MHOTOYTOJBHMKA; PACCTOSHUE OT TOYKH 10 IpAMOM, OT TOUKH JO ILIOCKOCTH;
pacCTOSHUE MEXAY TapajlyiebHBIMK U CKPEIMBAIOIIAMUCS MPAMBIMH, paccTOSHHUE MEXIY
IapayIeNbHbIMU TUIOCKOCTSAMY; IUIOMI@Ab TPeYTONbHUKA, NapajlielorpaMma, TpaIIeHHi,
Kpyra, CeKTOpa; IUIONIaAb IOBEPXHOCTH KOHycCa, LHIHMHIPA, cheprr; 00BeM KyoOa,
IPSIMOYTOJEHOTO TapallIeNeNtIIe 1a, TUPaMH/IBl, IPU3MBIL, IIHHPA, KOHYCa, MIapa.

Koopounamul u eexmopeoi

JlexkapTOBbI KOOPIMUHATEI Ha IUIOCKOCTH ¥ B MIPOCTPAHCTBE; (GopMyia pacCTOSHHS
MEXIy HABYyMs TOYKAaMH; ypaBHEHHE cQepsl; BEKTOp, MOJAYyJb BEKTOPa, PaBEHCTBO
BEKTOPOB; CIIOKEHHE BEKTOPOB M YMHOXCHHE BEKTOpa Ha HHCIO; KOJIMHEApHBIC
BEKTOpBI. Pa3lokeHHWe BEKTOpa TO JIBYM HEKOJUIMHEAPHBIM BEKTOpaM; KOMILIAHAPHBIC
BEKTOPHI. PasloeHWe MO TpeM HEKOMIUIAHAPHBIM BEKTOpaM; KOOPAMHATBI BEKTODa,
CKaJIAPHOE [IPOU3BEACHIE BEKTOPOB; YOIl MEXKIy BEKTOPAMH; SJICMEHTEI KOMOUHATOPUKHU,
CTaTUCTHKH ¥ TEOPHH BEPOSTHOCTEN.

Dnemermol KOMOUHAMOPUKU

TloodyepeqHEIM X OHOBPEMEHHEIH BBIOOD; (QOPMYIBI HHCIA CoOYeTaHUH U
niepecraHoBok. bunom HeroToHa.

Dnemenmul cCMamucmuKy

Tabnu4Hoe ¥ TpadmuecKoe MPeACTaBIeHNE JaHHbIX; YHCIOBBIE XapakKTePUCTHKH
PSIIOB JaHHBIX.

Dremenmbl meopuu 6eposMHOCMEl

BeposITHOCTH COBBITHH; IPHMEPH! HCTIONB30BAHUS BEPOATHOCTEH U CTATHCTHKH

TIpY pelIeHUH IPUKIAIHBIX 3a/1a4.



TpeGoBanus (yMeHust), NpoBepsieMble 3aIaHASIMH YK3aMeHALHOHHON PadoThI

VMeTh BBIMOJIHATH BEIYUCICHUS U IPpeo0pa3oBaHUs

e  BrimonHATE apudMeTHUYecKHue AEHCTBUA, cOYeTasd YCTHBIE M IIHCBMEHHBIE
IIPHEME], HAXOAUTh 3HAUEHHUS KOPHS HaTypaJbHOH CTEIEHH, CTEIEHH C PaldOHAIbHBIM
TI0KazaTesieM, Jorapudma

¢  BruucIATE 3HAYEHHS YHUCIOBBIX U OYKBEHHBIX BBIPa)KEHHM, OCYIIECTBIIAL
HeoOXOMMBbIe TIOJICTAHOBKY U IIpeoOpa3oBaHus

e IlpoBomWTh 1O W3BECTHBIM (oOpMylaM HU IIpaBWiaM IpeoOpa3oBaHUA
OYKBEHHBIX  BBIP@)KEHWI, BKIIOYAIOIIAX CTENEeHH, paJUKanbl, JIOTapuMBl H
TPUTOHOMETpHUECKUE (PyHKIUH

e  VYMeTb peliaTh ypaBHEHUS U HEPaBEHCTBA

e  Pemats palfoHaNbHEIE, UppaloHaIbHbIE, [IOKa3aTeIbHBIE,
TPUTOHOMETPHYECKHE U JIOTapu(PMUIECKHe yPaBHEHU, UX CHCTEMBI

e  Pemate ypaBHEHUS, IPOCTEHIIAE CUCTEMbl YpaBHEHUH, UCIIOIB3Ys CBOMCTBA
GyHKIME ¥ WX TpaduKOB; UCIOIH30BaTh I NPUOIMKEHHOIO PELICHUS YPABHEHHH U
HEepaBeHCTB rpadUuecKuil MEeTO[

e . PemaTh paloHaNbHEBIE, TTOKa3aTelbHble U Jorapu(MUUECKHe HEpaBEHCTBa,
UX CUCTEMBI

VYMeTh BBIOJHATH JeUCTBUSA ¢ (DyHKIUIMU

e  Ompenenars 3HaUeHHe (QYHKIMM 10 3HAUEHUIO apryMeHTa IIPH pa3lIW4HbIX
crocobax 3amaHus GYHKIMHU; OIMKCHIBATEH 10 IpaduKy IOBeJeHHE U CBONCTBa (DyHKIUH,
HaxOIUTh 110 TpaduKy QyHKIMK HauOoJbllee U HauMeHbIIlee 3HaUeHUs; CTPOUTH IPapUKH
M3yUeHHBIX (yHKITUH

e  BBIUUCIATH MPOU3BOJHBIE U TEPBOOOpa3HbIEe dJIeMEHTAPHBIX (PYHKIIUH

e lccrmemoBaTh B IPOCTEHINNX ciiydasx (GyHKIIMH Ha MOHOTOHHOCTH, HAXOJIUTh
HauGoMbIee U HauMeHbIIee 3HAYCHNs byHKIAN

VYMeTh BBITOJNHATH AEHUCTBUS C T€OMETPUUECKUMHU (QUTypaMHU, KOOpAWUHATAMU U
BEKTOpaMH |

e PemaTe TIIaHUMETpPHUECKHe 3aJaddl Ha HAXOXKJICHHE TI'eOMEeTPHYEeCKHX

BEJIMYUH (IJIHH, YTIIOB, IIJIOLIaAeH)



e Pemars mpocreiiie CTEPEOMETPHYECKHE 3aladd HAa  HAXOXKACHHC
FeOMETPUYECKUX BENWYMH (JUIMH, YIJIOB, IUIOLIAIeH, 00BEMOB); HCIIOJIb30BaTh IPH
pellleHHH CTepPeOMETPUIECKUX 3a1a4 NIAHUMETPUICCKUE (haKThl 1 METOJIBI

e  OmpenenaTs KOOPAMHATEI TOYKH; IPOBOIUTH OICPAIUM Hal BEKTOPAMH,
BBIUUCIIATE [UIMHY ¥ KOOPAUHATHI BEKTOPA, yTOJl MEXIy BEKTOPAMU

YMeThb CTPOUTH U UCCIIEZ0BATh IPOCTEHIIIE MaTEMaTHIECKIE MOIEIH

e  MogenupoBaTh pealbHblE CHUTyalldd Ha S3BIKE alreOpsl, COCTaBIATE
ypaBHEHHS ¥ HEPABEHCTBA II0 YCIOBHIO 3a/l@4M; HCCIENOBATh MOCTPOECHHBIE MOICIH C
'HCIIONB30BAHUEM allllapata alreOpEl
| e MogenupoBaTh peaibHBIE CUTyallud Ha S$3bIKe TI€OMETPHH, HCCIEN0BATH
TIOCTPOEHHBIE MOJENH C HCIIONB30BAHHEM TEOMETPHYECKHX IOHATHH M TEOpEM, allnapara
aITe6phl; pernaTh MpakTHYecKHe 3aJady, CBA3aHHBIC C HAXOXICHHEM IEOMETPUYCCKHX
BEJTMYUH

e IIpoBomuth JIOKA3aTeNbHBIE PACCYXKICHHS IPY PElleHAN 3afad, OLECHUBATH
JIOTHUECKYI0 IIPABMIBHOCTh PACcCyXXEHHH, paclio3HaBaTh JIOTUYECKH HEKOPPEKTHBIC
paccyXAeHus

YMeTh HCIIONB30BaTh TPHOOPETEHHBIE 3HAHHA W YMEHHA B IPAaKTHYSCKOH
IESITEIbHOCTH U IIOBCEIHEBHON KU3HU

e  AHaNIM3MPOBATh peajbHBIC YHUCIIOBBIE JAaHHBIE; OCYIIECTBIATE IPAKTUIECKNE
pacueTs] 1Mo (opMyiaM; IMOIB30BATBCS OLUEHKOH M NPHKMAKOH TP MPaKTUIECKHX
pacueTax

e OmmcplBaTh C IOMONIBIO QYHKUHI DAsIMYHBIC PEANbHBIC 3aBHCHMOCTH
MEXIy BEIUYHUHAMU H HHiepnpeTHpOBaTB ux rpaduKu; W3BIEKaTh HH(OPMAIIHIO,
IIpeJICTaBIeHHY0 B Ta0NKlax, Ha JHarpaMMax, rpapukax

PemraT HpUKIaAHbIE 3afadd, B TOM YHCIE COLHAIBHO-3KOHOMHYECKOrO U
dhu3mdIecKoro xapakTepa, Ha HaHOONBINME ¥ HAWMEHBIIME 3HAYEHHWs, Ha HAXOKICHHE

CKOPOCTH U yCKOPEHHUS
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