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1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOucrunmza 51.0.08.01 Marematiueckuii aHamM3 OTHOCUTCS K 00s13aTesIbHOM yacTi 00pa3oBaTebHOM

IIPOrpaMMBl.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

¢usuxo-
mamemamuyecKux u
(unu) ecmecmeeHHbIx
Hayk e c¢pepe

cgoell
npogeccuoHanbHou
desimesibHOCMU;

uzuKo-mamemamuueckux u
(wiu) ecmecmeeHHbIX HAYK 8
cpepe cgoetl
npogeccuoHabHoU
desimesbHOCMU

U UHMe2panbHO20 UCUUCAeHUS
yHKYULl 00HO20 U HeCKOAbKUX
8ewjecmeeHHbIX

nepeMeHHbIX; Meopuu YUC08bIX
U (pyHKYUOHA/NbHBIX PSIO08; UX
NPUIONACEHUS K KAACCUHeCKUM
3adauam ¢usuku.

Ymemb npumeHsamb
mamemamuyeckue Memoobl 015
pewieHus 3a0ay ¢u3uKu;
Ucnonb308amb a0eK8amHbil
mamemamuyeckuili annapam;
8bINOMHAMD NPUBAUIICEHHDLE
8bIULC/eHUS U OYeHUBamb Ux
noepewHoOCmb; UCNONb308aMb
MemoObl MaMeMamu4eckoz0
MO00euposaHus 8
npakmuueckol desimenbHOCMU.
Bnademb Haebikamu
npumeHeHusl NOHAMUi u
KOHCmpyKyuul
mamemamu4eckoz20 aHanu3a K
DeuwleHUI0 KOHKpemHbIX 3a0au,
memooamu peuwleHust

NpuKAaoHbIX 3a0ay.

BHeaydumopHas

KOHmMpobHas paboma

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHL{UH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA IPOMEXXyTOUHOH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
OIIK-1: CnocobeH N OIIK-1: [lemoHcmpayus nna OIIK-1: 3aodauu
npumenamb 6a3oeble | cnocoGHOCMU NPUMEHSMB 3Hamb 0CHOBHble NOHAMUS U AydumopHas DK3aMeH:
3HaHus 6 obaacmu 6asoeble 3HaHus 6 obaacmu meopembl OuppepenyuansHo20 | KOHmponbhas paboma | 5.5

KoumposnbHble
80NpOCh!

3. CTpyKTypa U cojepKaHHe AUCIUILIUHbI

3.1 TpyAa0eMKOCTb AUCLUII/IUHBI

OYHasA




O011as TPy/J0EMKOCTB, 3.€e. 15

YacoB 1o yuedGHOMY I/IaHY 540

B TOM UHCIIe

ay/JUTOPHBIE 3aHATHA (KOHTaKTHas1 padoTa):

- 3aHATHSA JIEKI[HOHHOT'0 THIIA 160

- 3aHATHS CEMHHAPCKOro THNa (MpaKTHYeCcKue 3aHATHs / 1abopaTopHbIie PaGoTh) 96

- KCP 6

caMmocTosATe/IbHasA paboTa 143

ITpomexyTouHas arrecTanus 135
JK3aMeH

3.2. CozepkaHue JUCLUIIIVHBI

(cmpykmypupogsaHHoe no memam (pasdenam) C yKazaHueM OmMEeOeHHO20 HA HUX Ko/auudecmed

akademMuyecKux 4acos u 8uobl yueOHbIX 3aHsmutl)

HanmeHoBaHMe pa3[ie/sioB ¥ TeM JUCLIAIUIMHBI Bcero B TOM 4uC/Ie
(uace)
KonTakTtHas pabora (paboTa Bo
B3aMMO/EHCTBUY C TperoaBaresem),
Yachbl U3 HUX
3aHSITHS CamocTosiTe/ibHast
CeMHHApCKOro pabora
3anaTus THIA o6yyarowjerocs,
JIEKLJUOHHOTO | (mpakTHueckue | Bcero Hackel
THIa 3aHsTHsI/nabopa
TOpHbIE
paboThI), uackl

0 0 0 0 0

o o) o) ¢ o)

0 0 0 0 0
Tema 1. BBesieHue B aHa/M3. 20 8 6 14 6
Tema 2. IT . Hi

ema peJienbl TIoc/1efioBaTeNbHOCTH U (yHKLMU. HerpepbIBHOCTD 45 16 1 28 17

byHKIMN.
Tema 3. IuddepeHipansHoe ucurcaeHre GyHKIMN 0HOW epeMeHHO. 53 20 16 36 17
Tema 4. VHTerpanbHOe Hcurc/ieHne GYHKLUH OfHOM TlepeMeHHOM. 57 20 20 40 17
Tema 5. [luddepenipansHoe ucuncaeHre QyHKIMI MHOTUX TIepeMeHHBIX. 44 18 14 32 12
Tema 6. KpaTHble UHTerpasbl. 39 14 10 24 15
Tema 7. KpriBosinHeliHbIe ¥ TOBEPXHOCTHBIE UHTETPaJIbl. 41 16 10 26 15
Tema 8. VIHTerpasibl HeCOOCTBEHHBIE 1 3aBUCSII[HE OT TTapameTpa. 39 16 8 24 15
Tema 9. UucnoBble, QyHKIMOHA/bHBIE U CTETIeHHbIE PSAbL. 29 12 12 17
Tema 10. Psin v unterpan ®ypebe. 19 10 10 9
Tema 11. TIpeo6pa3oBanue Jlaraca. 13 10 10 3
ATTecTarust 135
KCP 6 6
Wtoro 540 160 96 262 143

CojepikaHue pa3/ie/ioB M TeM AUCIUIUTUHBI

Tema 1. BBegeHuve B aHanus

HPEAMQT MaTeMaTHUKH. ®u3nueckye sSIBIeHUS KaK UCTOUHHUK MaTeMaTUUeCKUX MOHSITHI.




IToHsiTHE MHOXKECTBA, OTIePaL[uM C MHOKeCTBaMu. DYHKIMS JelCTBUTEILHOTO TIepeMEeHHOT O,
o6J1acThb orpe/iesieHNst U 00/1aCTh U3MeHEeHUsI, CIIOCOObI 3a/iaHust PYHKIMU. ['paKy OCHOBHBIX
3/1eMeHTapHbIX QYHKLMH (TipsiMasi, Tapabosia, KyOuueckast lapabosia, OKpYy>XKHOCTb, TUrepOoia,
rokKasarejibHas U jiorapudmuueckast GyHKLIWH, TPUTOHOMeTpHUeckue GyHKIUK). OOpaTHbIe
TPUrOHOMeTpUYecKue (GYHKIMU U X CBOCTBa. [Ipeobpa3oBanue rpagukoB. ITocTpoeHue rpadrkoB
C TIOMOII[bIO IIETMIOUKH Mpeobpa3oBanuii. [leiicTBus ¢ rpadukamu. ['padHK CI0>KHON QYHKIHH.
I'paduk yHKIMY, 33/jaHHON NTapameTpuyecKy. I1o/spHble KOOPJMHATEL.

Tewma 2. TIpenesnsl ocieqoBaTeTbHOCTA U (PyHKIMH. HempepbIBHOCTD GYHKIUM

[MonsiTre TIOCIEIOBATEIBHOCTH IeHCTBUTETBHBIX unces. [Ipesiesn mocieqoBaTeTbHOCTH.
I'eomeTprYecKrii CMBICT TIpeZiesia Moc/ae0BaTe/IbHOCTU. TeopeMa 0 eIMHCTBEHHOCTH Tpefera.
OrpaHuueHHOCTh CXOJslIelcs roc/eiloBaTe/IbHOCTH. [IpeiesibHbIe rlepexo/bl B paBeHCTBaX U
HepaBeHCTBax. Teopema 0O CyIlleCTBOBaHMHU IpeZiesia MOHOTOHHOW OrpaHUUeHHOU
ToC/IeJ0BaTe/TLHOCTH, Uuciio e. [ToHsATHe ToAroc/ieAoBaTeIbHOCTH, YaCTHUHBIE Mpe/iesibl. Teopema
Bonbrjano-Betiepiirpacca. Kpurepuii Ko cxogumocty nociefioBaTe/lbHOCTH. BhiuncieHue
Tipe/iesioB TIOC/Ie0BaTeTbHOCTEH.

[penen dyHKIMYM felicTBUTeNbHOTrO iepeMeHHoro 1o Kot 1 o eitHe. ['eomeTpuueckuii

CMBICT TIpe/iernia QYHKI[UH JIeHNCTBUTeNHHOTO TiepeMeHHOro. OfHOCTOpOHHME Tipefiesibl, CBONCTBA
nipefienoB GyHKIMNA. AprdMeTHuecKre orepalyy Haf, GyHKLUSIMU, UMeIOIIUMU Tipefiest. [1epBroiii 1
BTOpPOW 3aMeuare/ibHbIe TPe/IeNbl U CieICTBUS U3 HUX. Knaccudukaiys 6eCKOHEUHO MaslbIxX U
0ecKOHeUHO OOMBIINX (YHKIMH. JKBUBaIEHTHbIE O@CKOHEYHO MaJsible U 6eCKOHEUHO O0JTbIiIHe
¢dbyHk1mM. BrurcieHye nipefiesioB, B Y4aCTHOCTH, IIPUMeHeHHe 3aMeHbl Ha SKBUBA/IEHTHYIO QYHKIUIO
Y MeTOo/ia Bbl/le/IeHUs T7IaBHOM UaCTH MPH BLIUMC/IEHUH TIPe/IeNioB.

HermpepriBHOCTD (hyHKIMU [IeHICTBUTENHHOTO TIepeMEHHOT0 B TOUKE ¥ Ha MHOXKeCTBe.
Apudmernueckue 1eHCTBUS C HENPePBIBHBLIMU (HYHKIUSMU. HeTlpephIBHOCTE CJIOKHOM (DYHKITUH.
TeopeMa o Cy11[eCTBOBaHWHU U HEMPepPBIBHOCTH 0OpaTHOW GyHKLuKU. CBONMCTBA (QyHKLIWH,
HeTIpephIBHBIX Ha oTpe3ke. CoxpaHeHUe 3HaKa HelpephIBHOW (DYHKIUH; CyIl[eCTBOBaHKEe KOPHS Y
(GyHKUUM, IPUHUMAIOLIeH Ha KOHL]aX 0Tpe3Ka 3HaueHHs pa3HbIX 3HAKOB; TeOpeMa 0
MTPOMEeKYTOUYHBIX 3HaueHUsIX. Teopembl BelfepiTpacca 06 OrpaHUYeHHOCTH HelpepbIBHOW Ha
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oTpe3Ke (GYHKIMU 1 O JOCTH)KeHHH HellpephIBHON (YHKLIMM Ha OTPe3Ke CBOMX TOUHBIX BepxHell U
HIDKHe! rpaHeii. PaBHomepHas HeripepbiBHOCTb. Teopema KanTopa. OfHOCTOpOHHSIs
HerpepeIBHOCTE. Knaccrdukanyst Touek pa3phbiBa.

Tewma 3. JuddepeHiuanbHoe ncuncieHre QyHKIMI OAHOM lepeMeHHOM

ITpousBogHbIE ¥ OAHOCTOPOHHUE MTPOU3BOJHEBIE, OeCKOHEUHbIEe TTPOU3BOJHLIE.

I'eomeTprueckHii U (GU3NUECKHI CMBIC/ ITPOU3BOAHOM. ITpaBuia auddepeHIMpoBaHus U TabuIia
npou3BoAHbIX. Juddepeniiuan v ero reoMeTpruueckuil CMbIC/T. [Ipon3BoHast CIOXKHOW (YHKLMH.
Jlorapudmuryeckoe auddepeHippoBane, IPOU3BOAHAS CTETIEHHO-TIOKA3aTeTbHON (DYHKLUN.
[TpownsBogHbIe U A depeHIabl BEICIINX MopsiiKoB. @opmysia JlelibHuLa. VIHBapUaHTHOCTD
(hopMEI 11epBOTO ¥ HEMHBAPHUAHTHOCTE opMbI BeIciX Auddeperiuanos. [lapamerprudecku
3a/jaHHble GYHKUMU U Ux AuddepentvipoBandye. [TpousBojHas QyHKLWH, 3alaHHOM HESIBHO.
OcHoBHbIe TeopeMbl A depeHIATEHOTO UcUncIeHus: TeopeMbl ®epma, Posns, Jlarpanska, Kormm.
[TpaBuso JlonuTans AJsi pacKpbITHs HeomnpeeneHHocTell. @opmyia Teiinopa u popmyna
MaksopeHa. PasnoskeHust o ¢popmysie MakopeHa OCHOBHBIX 3/1eMeHTapHbIX (DyHKLIMH.
Ipunoxxenus popmysl Teitnopa. [Tpr3HakKu MOHOTOHHOCTU QYHKLIMHM Ha MPOMEXKYTKE.
OKCTpeMyMBbl ¥ TTPaBUIa UX HaXOXK/eHUsA. BBITTYKI0CTh, BOTHYTOCTh U TOUKHU Tleperufa. ACUMITTOTH.
[Tpumenenue guddepeHaTEHOTO UCUUCTEHUS K MCC/IeI0BaHMI0 (GYHKLMM U TTOCTPOEHUIO
rpaduKoB.

KpuBble Ha M/IOCKOCTH U B TIPOCTPAHCTBE: TIOHATHE JAJIMHBI KDUBOW, HATYPaJIbHBIN TTapaMeTp,
JIOCTaTOUHOE YCIOBHe CTIPSIMIIIEMOCTA KPUBOM, KPUBU3HA KPUBOU, PafiiyC U LIEHTP KPHUBU3HBL.
Tema 4. VIHTerpanbHoe McurcieHue GYHKLMM 0HOW TlepeMeHHOMN



IMonsiTue nepBooOpasHoOii 1 Heonpe/ie/leHHOT0 UHTerpasa. CBoMCTBa Heomnpe/je/leHHOr 0

uHTerpana. Tabsuiia HeorpeieleHHbIX UHTerpasioB. TexHKa NHTerPUPOBaHKs (HeroCcpeiCTBeHHOe
WHTETrpUPOBaHUe C OMOIIIBIO Tab/IHL], MeTO/| pa3/ioyKeHusl, 3aMeHa TiepeMeHHOM, UHTerpUpOBaHUe TI0
4yacTsM, IIpYBe/ieHre KBaJpaTHOro Tpexu/ieHa K KAHOHNYeCKOMY BUJY). Pasno)xeHue MHoOrousieHa C
JericTBUTeNbHbIMA K03 durrieHTaMy Ha MHOXKUTeU. [IpeficTaBieHre MpaBUIbHON PaljiOHA/IBHON
[pobHU B BUJie CYMMBbI IIPOCTEHIIINX pallOHa/IbHbIX Jpo0eil. VIHTerpupoBaHue npocTeiinx Apobeil.
WuTerpupoBanye paloHanbHbIX QyHKIMNA. CBejleHre UHTerpaioB OT UPPaLMOHA/IbHBIX U
TPUTOHOMETPUUECKUX QYHKLMM K MHTeTPUPOBAHUIO PALIMOHABHBIX QYHKIA.

OnpesieneHHbli1 HHTerpa. Y CJI0BUeE Cyll|eCTBOBAHKS OIpeZiesieHHOro uHTerpasa. Knaccel
uHTerpupyemMbix QyHKIMiA. CBOWCTBA OIpe/e/ieHHOTO WHTerpana. VIHTerpas ¢ mepeMeHHbIM
BepxHUM nipesieioM. @opmysa HetotoHa-JleiibHuja. I1puoykeHre onpe/e/ieHHOr0 UHTerpasa K
BBIYMCJIEHUIO JITMH JYT, TJI0Ia/iel TVI0CKUX Guryp, 00beMoB | TUIoIIazield TOBePXHOCTH TeJl
BpallleHusl.

Tema 5. JuddepeniiansHoe ucurcaeHue (QyHKLUNMNA MHOTHUX TlepeMeHHbIX

[MoHsTHe GYHKLMHU IBYX MepeMEHHBIX, ee TeoMeTpruueckoe n3o0pakeHre. PYHKIMU TPeX U

6osiee mepeMeHHbIX. [IoHSATHE N-MepHOTO apuMeTHUeCKOro IPOCTPAHCTBA, eBKIN0BA
MIPOCTPAHCTBA, HOPMa, MeTPHUKa, CKa/IIpHOe NIPOU3BefleHue.

ITpepen v HenpepbIBHOCTH. JIBOMHBIe U TOBTOPHbIe Npefiensl. JuddepennyansHoe

vcurcieHre GYHKLMI MHOTUX NepeMeHHbIX. UacTHble mpousBogHble. rddepeHIpyeMocTb
(GyHKUMM MHOTHX TepeMeHHbIX. Heobxoaumblie ycnoBust auddepeHnupyemMocTd. JJocTaTouHbIe
ycnoBus guddepeHLyipyeMocTy GYHKIIMA MHOTHX TiepeMeHHbIX. [Ipon3BoiHast ClI0XKHON (YHKLINM.
Ouddepenipan GyHKIMY MHOTHX TTepeMeHHBIX, TIPUMeHeHHe AuddepeHranoB K prOIKeHHbIM
BbluMc/ieHHsM. [IponsBofHas 1o Harpas/ieHUr0. I'pagueHT. CBsi3b IPOU3BOAHOM 10 HANpaB/IEHUIO C
rpajyieHTOM. Y paBHeHUs KacaTe/bHOW TVIOCKOCTH M HOPMaJ/M K ITOBEPXHOCTH. ['eoMeTpryeckuii
cmbich guddeperiyana. [IpousBoHble U AuddepeHLIManb! BBICIINX MOPSAKOB. PaBeHCTBO
CMeLIaHHBIX Npou3BoHbIX. Popmya Telinopa. DKcTpemMyM.
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HesBhble dyHkiyu. TeopeMsl 0 CyllleCTBOBaHMU HesiBHOM (pyHKIMK. DYHKI[MOHA/IBHbIE
oripegenuTeny. CylieCTBOBaHME CUCTeMBI HeSIBHBIX QYHKLMA. Y C/IOBHBIHN SKcTpemyM. [IpaBuio
MHOUTesel Jlarpanxa. 3ameHa repeMeHHbIX B UG depeH1IHanbHbIX BbIpaKeHUSX.

Tema 6. KpaTHble WHTerpassl

OmnpeseneHre ABOWHOTO UHTerpana. Knaccel uaTerprpyeMoix ¢yHKIui. CBOMCTBA JBOWHOTO
uHTerpasna. [IpuBejieHre [BOMHOrO MHTerpasa K NoBTOpHOMY. KpriBo/iMHeliHble KOOpAWHATHI Ha
MI0CKOCTHU. I1o/sIpHBIe U 3/IMMNTHYeCKUe KOOPAWHATEL. 3aMeHa MepeMeHHbIX B ZIBOWHOM WHTerpare.
TpoiiHoii uHTerpasn. CBefieHre TPOMHOIO UHTErpaja K IOBTOPHOMY. 3aMeHa I1epeMeHHbIX B TPOHOM
uHTerpasne. Ceprueckrie 1 LUIMHAPUUYECKUE KOOPAUHATHI.

Mepa JKoppaHa. 3mepumMble MHOXKecTBa. HeobxoauMoe 1 ocTaToOuHOE yCI0BHe

M3MepHUMOCTH MHOYKeCTBa Ha IJI0CKOCTH. [IproykeHus JBOMHBIX U TPOMHBIX UHTETPAJIOB:
BBIYKC/IEHHE TITOLA/IU TJIOCKOU (UTryphl, 00beMa Tesia, TUIOLIaZ TIOBePXHOCTH, MacChl, KOODJMHAT
LIeHTpa Macc, CTaTU4eCKUX MOMEHTOB U MOMEHTOB MHEPLIUU.

Tewma 7. KprBosvHelHbIe Y TOBEPXHOCTHBIE UHTETPabl

OnpepieneHnie KpUBOIMHENHBIX UHTerpaoB. OCHOBHbIE (JOPMYJIbl BBIUKMC/IEHUS

KPUBOJIMHEMHBIX UHTEerpanoB. LIMpkynsiws BekTopa. Berancienre paboTs! cusbl. @opmyra I'puna.
Boruncnenuve miomay € TOMOIIBI0 KPUBOJIMHEHHBIX UHTETPaIoB. Y CJI0BUS HE3aBUCUMOCTH
KPUBOJIMHENHOr0 MHTerpasna oT nyTty. OrpeesieHyst IOBePXHOCTHBIX UHTErPajioB [1epBOro U
BTOPOTO pojia. BerunciieHne MoBepxXHOCTHBIX MHTErpaioB. [I0TOK BeKTopa yepe3 MOBePXHOCTb.
CkansipHble 1 BeKTOpHBIe nons. Teopema ["aycca-OcTporpafickoro, ee BeKTopHas opma.
JviBepreHiys BeKTOPHOI'O I10JIsL U ee UHBapUaHTHOe orpejeseHre. Teopema CTOKCa U ee BeKTOPHas
(opma. PoTop 1 ero nHBapuaHTHOe OIpe/ie/leHue.

Tema 8. VHTerpassl HecoOOCTBEHHBIE U 3aBUCSIIHE OT IapamMeTpa



OnpeneneHre HeCOOCTBEHHBIX MHTETPAJIOB TIEPBOTO W BTOPOTO PO/ia. JTaJIOHHbIE UHTETPAJIbI.
CBoiicTBa CXOAAMMXCS MHTeTpaoB. KpuTepun CXoAMMOCTH HeCODOCTBEHHBIX HHTETPasIoB.
IocTaTouHble MPU3HAKK CXOAUMOCTH HeCOOCTBEHHBIX MHTerpaioB. Ma)KOpaHTHBIN MPHU3HAK
cpaBHeHUs1. [IpezienbHBIN NpU3HAK cpaBHeHMs. AGCOJIIOTHAs U YC/IOBHAsI CXOAUMOCTD
HecoOCTBeHHBIX UHTerpasoB. [Ipu3Hak AbGesns. [TpusHak Jupuxie. PacipeHre MeToi0B
MHTEerprpoBaHus Ha HeCOOCTBEHHbIe MHTerpasibl. 3aMeHa repeMeHHbIX. VIHTerprpoBaHue 1o YacTsiM.
I'naBHOe 3HaUeHHe HeCOOCTBEHHOT0 MHTerpasa. VIHTerpasbl, 3aBUCSIMe OT ITapameTpa.
HemnpepwiBHOCTE, JudepeHLIMPOBaHYEe U MHTETPUPOBaHUe 10 napamerpy. HecobcTBeHHbIe
WHTerpasbl OT apameTpa. MHTerpass! Diisiepa 1epBoro ¥ BTOpPOro pofia. BeluncieHue HHTerpaaos C
riomornpio beta- u I"amma-dyHKIHIA.

Tema 9. UncoBele, PyHKIMOHAIbHBIE U CTETIeHHbIe PSZbI

Yucnossle psazabl. CXofsIecs U pacxogsiyecs pagsl. Kpurepun CX0AMMOCTH YMC/IOBOTO

psiga. Heobxogumoe yciioBre cxoguMocTy. [JocTaTouHble MPU3HAKKA CXOJUMOCTH: Ma)KOPaHTHBIN 1
Tnipe/ie/IbHbIN IPU3HAKK cpaBHeHus, [Janambepa, Ko, nHTerpanbHeii, uprxie, Abers.
AGcontoTHast ¥ yC/IOBHAsI CXOAMMOCTL. Y MHOXKeHHe psiZioB. [TepecTaHOBKA U/IeHOB psifia.
DyHKIMOHa/IbHbIE [10C/Ie0BaTe/IbHOCTU U psifibl PyHKLMHA. [ToToueuHasi 1 paBHOMepHast
cxogumocTsb. [Ipu3sHak BeliepiiuTpacca paBHOMeEpPHO!N CXOAMMOCTH QYHKIIMOHAIBHOTO psifia.
HenpepbIBHOCTb CyMMBI, MHTeTpUpOBaHue 1 fuddepeH1poBaHie paBHOMEPHO CXO/AIINXCS PSJOB.
CreneHHol psifi. Paguyc ¥ MHTepBas CXOAUMOCTH CTerleHHoro psifia. JuddepeHiipoBaHue 1
VMHTerpUPOBaHKe CTeTIeHHOTO psiZia BHYTpU o0siactu cxogqumoctu. Ps Teitiopa u MaksiopeHa.
CraH/ilapTHbIe Pa3/I0’KeHHsI OCHOBHBIX 3/IeMeHTapHbIX (DYHKIMH B psif, MaksopeHa. [IpubmkeHHbIe
BBIUMCJIEHHSI C TIOMOLLBIO PSIZIOB 3HaUeHWH QYHKLMM, MHTErPasioB, pellieHre anredpanueckiux v
IuddepeHLIManbHBIX YpaBHEHUM.

7

Tema 10. Psag v unrerpan ®ypee.

IMTocraHoBKa 3agaun. I'nib6epToBo npocTpaHcTBO. CKalsipHOe MPou3BeZieHre U HopMa

¢yskuuu. [ToToueuHast, paBHOMepHasi CXOAUMOCTb U CXOIUMOCTh B CPeJHeM I0C/ie/0BaTeIbHOCTeN
Y psAfi0B. OpTOroHa/bHBIe U OPTOHOPMUPOBAHHbIE 3/IEMEHTHI [IPOCTPAHCTBA CO CKaISPHBIM
nipousBezieHreM. Psi dypre 110 OpTOroHaIbHOM U OPTOHOPMUPOBAHHOW crcTeMaM (YHKLMM.
MuHuManbHOe CBONCTBO YaCTUUHBIX CyMM psifia @ypre. HepaBeHcTBO beccensi. Y cioBue
cxopumocty psaga @ypee. PasencTtso IlapceBans. 3aMKHYThIE U [T0/IHbIe OPTOTOHA/IbHbIE CUCTEMBI
5/1eMEHTOB B TIPOCTPAHCTBE CO CKaJISIPHBIM Npor3BefieHueM. TpuroHomMeTrpuueckuii psag @ypee asis
2n - nepuoanyeckux GyHKIMM. Pa3noykeHre yeTHOM U HeueTHOU (YHKIIUM B TPUTOHOMETPHUeCKUN
psig @ypre. TpuroHomerpuueckuii psig, @ypobe Asist QyHKIMNA TPOXU3BOIBHOTO TIEPHOJA.
KomnnekcHast popma psia @ypbe. [ToToueuHas 1 paBHOMepHasi CXOAUMOCTb TPUTOHOMETPHUYeCKOro
psiga ®ypre. [TomHOTa TPUTOHOMETPHUYECKOM CUCTEMBI (DYHKLIUM.

NuTerpan ®@ypbe Kak npefenbHbIN ciiydaii psga Pypre. [JocTaTouHble NIpU3HAKU

cxogumocTy uHTerpana ®dypoe. Ipescrasnenue ¢pyHKLuY uHTerpaniom Pypee. [IpescrasieHue
YeTHOU U HeueTHOH (pyHKLMM uHTerpanoM Pypre. KomrisiekcHoe npsiMmoe 1 obpaTHoe
npeobpazoBanus Oypre. CuHyc-nipeodpasoBanus Pypre v KOCHHYC-TIpeobpa3oBanust Oyphbe.

Tema 11. ITpeo6pa3oBanue Jlamaca.

OpuruHassl 1 UX U300pakeHHsl, TeOPeMbl CYLL|eCTBOBaHHUS U eJUHCTBEHHOCTH, CBOMCTBA

orneparopa Jlariaca. Vi3o06paskeHust e IMHIYHOTO CKAauKa, TIOKa3aTe/IbHOM, TPUTOHOMETPHUUEeCKHX,
rurnepOoIMUeCcKrX, CTereHHoW QyHKLWH. TeopeMbl o00Ms1, CMellleHus], 3ara3/ibIBaHus],
CBepTbIBaHMsI OPUrMHA/IOB. [JuddepeHLinpoBaHre U UHTeIpUpOBaHue opurrHanos. CBosHas
TabJIMIIa OPUTHHAJIOB U MX N300paykeHUH.

IIpunokeHus npeobpa3oBanus Jlamnnaca K uHTerpupoBanuio JIIY u cuctem JIZY c

MIOCTOSIHHBIMU KO3 PULIIEHTaMH, BBIYHC/IEHHIO HeCOOCTBEHHBIX NHTETPAJIOB, PELIeHHIO
VHTerpaibHbIX YPaBHEHHH U HEKOTOPHIX 3a/lay MaTeMaTUuecKou Gr3nKu



4. YueOHO-MeTOAMUYEeCKOe 00ecrieyeHre CaMOCTOSITe/TbHOW Pad0ThI 00yJarouXCs

CamocrosiTenbHasi paboTta oOyuarouuxcsi BK/IOUaeT B cebsi MOATOTOBKY K KOHTPOJIBHBIM BOIIPOCAM U
3a/laHUSIM JI7Is1 TEKYIlero KOHTPOJIsi M TIPOMEXKYTOUHOM aTTeCTaldd M0 WUTOTaM OCBOEHHS JTUCLIATUIMHBI
MIPUBEJEeHHBIM B II. 5.

CamocrosiTenbHasi paboTa CTyZieHTa Py U3y4YeHUH AUCHUTIIMHBI « MaTeMaTHuecKuii aHamm3»
BKJIIOYAeT BBINOJIHEHUE 3a/laHKH 10/ KOHTPOJIEM Tpero/iaBaTeisi, pellieHre JOMaIlHKX 3a/JaHU,
BBITIOJTHEHHUE JIOMAIITHUX CaMOCTOSITe/TbHBIX PaboT, TOATOTOBKY K CaMOCTOSITE/TbHBIM U
KOHTPOJILHBIM paboTaMm, 3K3aMeHy.

CamocrosiTenibHasi paboTa 3aK/TFOUaeTCsl B 03HAKOMJIEHWH C TEOPeTHUECKUM MaTepHasioM T10
yueOHHMKaM, YKa3aHHBIM B CITUCKe JIUTePaTyphbl, PellieHNH TIPaKTUYeCKUX 3a7iay, TIOATrOTOBKe
OTBETOB Ha BOTIPOCKHI CAMOKOHTPOJIsi. CaMocTosiTelbHasi paboTa MOKeT TIPOUCXOIUTh Kak B
YyUTasbHOM 3ajie OMG/IMOTeKH, TaK U B JOMAIIHUX YC/IOBUSIX.

CamoctosiTenibHasi paboTa 110/ KOHTPOJIeM TIperio/iaBaTe/Isi HarpaB/ieHa Ha aKTUBU3AL[|IO
T03HaBaTeIbHOU JieTe/TbHOCTU CTY/IeHTa U yCTaHOBJ/IeHUe «00paTHOM CBSI3U» MEXY CTYAEeHTOM U
rperno/aBaTesieM.

B panHo#1 nporpaMme pa3paboTaHbl 3a/jaHus! 10 KOHKPETHBIM TeMaM JUCLIUIIMHBI,

TI03BOJISIIOLIYE CTYJleHTaM IJy6ske U3yunThb JaHHbIN pa3jiesl IporpaMMbl, ClIOCOOCTBYIOLHe
BOCITUTAHHIO ¥ HUX CIIOCOOHOCTH MPYHUMATh CaMOCTOSITe/IbHbIe pellieHus1. [/ mpoBefieHus]
TeKYIL|ero KOHTPOJI1 C(POPMUPOBAHHOCTH KOMITETEHLIMHU UCII0/Ib3YHOTCS ayJUTOPHBIE
CaMOCTOsITe/IbHbIE Y KOHTPOJIbHbIE PabOThI, IOMAlIHe CaMOCTOsITe/IbHbIe paboThl. [IprBeieHbI
3a/laHus [/ KOHTPOJIbHBIX U CAMOCTOSATE/IBHBIX Pab0T, OTYETOB 110 TeMaM AUCLUITIUHBL.
V3yueHue TeopeTUUeCKOro MaTepuasa orpesiesnseTcs paboueil yueGHOM porpaMmmoit
JOUCLIMIIIVHEL, KaZleHapHbIM IJIaHOM M3yuYeHUsl JUCLIMIUIMHBI U TlepeuHeM auTepartypsl. [1pu
TIOATOTOBKE K 3aHSTHSIM PEKOMEH/IyeTCsl TOBTOPUTh MaTepHaJl MpeLecTBYIOUNX TeM paboyero
yueOHOro I/1aHa, a TaK)Ke MaTepras Npe/ieCcTBYIOMNX yueOHbIX AUCIUIIIAH, KOTOPBINA CITYKUT
6a3oii u3yuaeMoro pasziesa JaHHOM! JUCLUTUTUHLL. [Ipy MoArOTOBKe K IPAaKTUUeCKOMY 3aHSITHIO
HeoOXO0ZMMO M3yUUTh MaTepuaJIbl JIEKLH, peKOMeH/J0BaHHYTO JIUTepaTypy. V3yueHHbIN MaTepuan
c/leflyeT NpoaHalu3MpoBaTh B COOTBETCTBUU C IJIAaHOM 3aHSTHS, 3aTeM IIPOBEPUTH CTeleHb YCBOEHHS
COJiep’KaHus BOIIPOCOB.

[TpakTHUyeckue 3aHSTUSI HePa3pbhIBHO CBSI3aHbI C IOMAIIHUMMU 33/|JaHUSIMUA KaK OCHOBHBIM

BU/IOM TeKyIIlell cCaMOCTOsITe/TbHOU PabOThI, SB/SISICh, B COYETaHUM C CUCTeMAaTHUeCKUM HU3ydYeHHeM
TeopeTHYeCKOro MaTepuarsna, OCHOBOM peMTUHIOBOU OLIeHKU 3HaHUM, (UKCHUPyeMOil B
TIPOMEKYTOUHOUM 1 UTOTOBOM aTTeCTaLUsIX.

CamocTosiTenibHasi paboTa IMPOBOJMTCS C 1ie/bi0 YryO/ieHus 3HaHUMA TI0 IUCLUTUIMHE U
rpelycMaTpuBaeT:

— MOBTOPeHKe MPoiJeHHOro yueGHOro Marepuasa, YreH1ue peKoMeHI0BaHHOM JITepaTyphbl;

— MO/ATOTOBKY K MPAaKTUYeCKUM 3aHSITUSIM;

— BBITIOJTHEHKe O0LMX ¥ UHAUBU/Ya/IbHBIX JIOMAIlIHUX 3a[JaHUl;

— paboTy C 37eKTPOHHBIMU UCTOUHUKAMHU;

— MO/IFOTOBKY K CZlaue 3K3aMeHa.

[TnaHvpoBaHMe BpeMeHH Ha CaMOCTOsITe/IbHYI0 paboTy Ba)KHO OCYIIECTB/ISATh Ha BeCb CEMECTD,
npeJycMaTpu1Basi [IPY 3TOM [IOBTOPeHMe NIPOi/IeHHOr0 MaTepuara.

IIpy noAroToBKe K 3K3aMeHy C/leflyeT PyKOBO/CTBOBaThbCS [1epeuHeM BOIIPOCOB /1/1s1

TIOATOTOBKU K UTOTOBOMY KOHTPOJIIO T10 Kypcy. [Ipy 3ToM He0O6X0AMMO YSICHUTH CYyTh OCHOBHBIX



TIOHATHI TUCLIUTI/TMHBI.

CamocrosTenbHasi paboTa CTy/1eHTOB, TPEXK/e BCEro, 3aK/IH0UaeTCsi B U3yueHUU JIUTepaTyphl,
JIOTIOJIHSITOIIIel MaTepuaJl, h3JlaraeMblii B JIEKLJMOHHOW YacTH Kypca. Heo6xoumo oB/azieTh
HaBbIKaMU 6ubsMorpadryeckoro rMomcka, B TOM 4ucie B ceTeBbix IHTepHeT-pecypcax.
Cyl1ijecTByeT HeCKOJIbKO MeTO/[0B paboThI C JTUTepaTypO.

OpiH U3 HUX — MeTO/] TIOBTOPEHMUSI: CMBIC/T IPOYUTAHHOTO TEKCTa MOYKHO 3ayUUTb HaU3yCTh.
ITpocToe MoBTOpeHKe BO3/IeHCTBYeT Ha MaMATh MeXaHUUeCKH U TTIOBePXHOCTHO. [ToyyeHHbIe TaKUM
TyTeM CBeJleHUs JIeTKO 3a0bIBatOTCSI.

Haub6onee 3¢ peKTUBHBINA METO/| — METO/] 0CO3HAHHOT'O 3aTIOMUHAHUS: TIPOUMTAHHBIM TEKCT
HY)KHO TIOJJBEPTHYTh 00JIbIIIeH, ueM MpoCcToe 3ayurBaHue, 00paboTke. UToObI OCHOBaTeTbHO
o6paboTaTh HGMOPMALHIO, BaXKHO TTPOMU3BECTH LIeJIbIHN Psifi MBIC/TUTETbHBIX OTepariyii:
TIPOKOMMEHTHPOBATh HOBbIE JJaHHbIE; OIIeHUTh UX 3HaueHHe; TOCTaBUTh BOMPOCHI; COMIOCTABUTD
TI0JTyUeHHbIe CBeZIeHHs C paHee U3BeCTHBIMH.

s ynyurieHus: o06paboTku nHMOpMAaIy oueHb Ba)KHO YCTaHABIUBATh OCMBIC/IEHHbBIE CBSI3H,
CTPYKTYPUPOBAaTh HOBbIE CBe/leHUs. V3yueHne HayuHOM, yueOHON ¥ MHOM TUTEpaTyphl TpedyeT
BeZieHUs1 pabounx 3anvceid. @opma 3amuceit MOXKeT ObITH BeCbMa pa3HO00pa3HOM: MPOCTOM UIH
pa3BepHYTHIN I71aH, Te3UChI, LIUTaThbl, KOHCIIEKT.

5. @®OoHJA OLEHOYHBIX CPEJCTB /I/Il TEeKYI[ero KOHTPOJIA YCIeBaeMOCTH W HNPOMEXYTOYHOM
aTrTecTalyi Mo ANCHMILIMHE (MOAYJII0)

5.1 TunoBbie 3a/laHUA, HEOGXOI[I/IMLIE AJIA OL€HKH Ppe3y/ibTdTOB oﬁyqeﬂnﬂ npu mnpoBegeHHUU
TEKYIIEero KOHTPOJ/IA YCII€EBA€MOCTH C YKd3dHUEM KPUTEPHUEB UX OLl¢HUBAHUA:

5.1.1 TunoBble 3ajaHus (OL[eHOYHOE CPeACTBO - 3ajfauM) /JIA OLeHKH C(hOPMHPOBAHHOCTH
xkomnerennuu OIIK-1:

Jagaqa 1. BEMHCIHTE IPOHIEOIHEIE: a) V= g2* -.cos(3x+1):8) y= _4 arcco: * -

tgx—2x
Jagaqa 2. BrramcnmTe ETOPYIO OPOHIBEOOHYIC QVHKLEH V = arcsin -/sin x .
3amada 3. BrrmcmiTe npegensr a) ]Jm _\{ g% _]}; 6) ]J'm [rgx]h'_”

J_+—11. 4

Jagaqa 4. BrermancnsTte HEHTErpates: a) J-

dx: EJIF

Kputepuu onjeHuBaHus (0LleHOYHOE CPeCTBO - 3a/ja4uu)

OreHka Kputepuu orjeHuBaHUs

3aUTeHO  BBINOJIHEHEI BCe WM 00JIbIIasg YacTh TarloB peleHus 3a4a4ui WK 3a/lala pelieHa C




OueHka Kputepuu onieHuBaHUs

HQ3H3HHTEHLHBMH1HeﬂOHETaMH.PEBYHLTaTbIpa6OTLIHpEﬂCT&BHEHLIHpeHOAaBaTEHK)BCpOK.

BbImosiHeHbI He BCe TIpaKTUUeCKKe 3alaHus WK BbITTOJTHEHbI He B MTOJHOM 00beMe (TIpe/iCTaB/IeHo
He TT0JTHOE OTMCaHKe JTAroB BLIMO/IHEHUS 3a/IaHUM, TIOyUeH HEBEPHBIN OTBET, Pe3y/TbTaTh
paboThI He TIpe/ICTaB/IeHbI ITPENOABaTeO).

He
3a4UTeHOo

5.1.2 TunoBsbIe 33/jJaHNsA (OLIEHOYHOE CPeJCTBO - Ay/JUTOPHasi KOHTPO/IbHAsi padoTa) /15 Ol[eHKH
chopmupoBanHocTu KomnereHuu OITK-1:

1 cemecTp

1. 3anmcats onpegenenme mnpefena GvHKUHH no Komm, HapHcopats rpadmy dvHEmHH,

VAOBIETEOPAOWEH yomoBHi0: |1q) () =+ .
x—32

2. IlocTtponTs rpaduk GVHKIHHE, 414 KOTOPoH 0JHOEPEMEHHO BEIIIONHAIOTCA VCIOBHA:

lim F() == lim f(x) =+ lim f(x) =1.

X—3—1 x—) X3+
3. BEMHCIHTE IIpeaems:
2
mf1-= i 3
i 3x—S5x+2 3x” —2x+10
a) [y b)) lim——:9 i . :
p!E-ln—m 3 8 I:EEI Wf2—x—x }ﬂix‘ +?xﬁ+1
1+ —
n+2

] 1—cos” x x+1Y
d) im - e) 11m
x0 Sif x—sin 2x
4. Heccaegoeats @}Hmnm HA HENPEPLIEHOCTE, HARTH TOYKH PA3pPRIEA, VCTAHOEHTE HX XapakTep.

Iloctponts rpadux dyvEEIHE.

.

1
—, x<0
22
f()=49—x"+2x—1, 0<x<5
—X+6, x>5

2 cemecCTp



1. BeraucTHTs NpoH3B0OHVIO QVHEKNHE z = ¢ B Touke (1;0) no sanpaenenmio k Touxe (4; 4).

1 1 43
Lo+ 2y +xTy
Brramcaute lim - =

=0 x4+ 2y
y—=0 v

b

3. Brramcants dun d'u dyHKIHE u:f]l L\]
I“-x"

Hafitu Togxn sxctpenyMa dverkmmn 4 =x" —2y° —3x+ 61 .

LA

Hafityu mawbompmes u HauMensmee 3HaZeHnd dvmrmmun u=2x +4x" + 1" —2xp ma

MuO#ecTEe 1) . OTPAHHYCHHOM THHHAMHA V = X", y= 4.

Kputepun oneHuBaHus (0L[eHOYHOE CPEJACTBO - Ay/JUTOPHAsA KOHTPO/IbHasi paboTa)

OneHka Kpurepuu orjeHrBaHUs

CTy,ELEHT MoJIyun/a BepHLII‘/JI OTBET BO BCeX 3aJdHUAX. HPI/I 3TOM CTYJEHT

TIPEBOCXOHO
MPO/IEMOHCTPUPOBAJ 3HaHUE [IOTIOJHUTELHOTO MaTepraia.

OTJINYHO CTyIeHT MOTyYn/T BePHBIA OTBET BO BCEX 3a/IaHUSX.

OueHb XOPOLI0 CTyJeHT TIo/TyYuT BePHBIY OTBET B OOJIBIIMHCTBE 3aJaHuM.

XOpOILO CTyJeHT pelii O0/IbIIYI0 YacThb 337iau C He3HAUMTEeTbHBIMU HeZI0UeTaMU.

V/IOB/IETBOPUTE/TEHO CryzeHT pemu O0BIIYIO YacThb 3aiay C CyIeCTBeHHBIMU HeZl0UeTaMU.

HeyzioBsieTBopUTesIbHO  CTyZieHT JomycKaeT rpyOble OIIMOKY B pellieHuH CTaH/JapTHBIX 3azad.

OTCyTCTBHe 3HaHUM MaTepuasa, OTCYTCTBYeT CIIOCOOHOCTh pelleH st CTaHAapPTHBIX
TI0XO
3a7iau.

5.1.3 TunoBble 3ajaHuA (OLEHOYHOE CpPeJCTBO - BHeayqUTOpHAasA KOHTpO/IbHasl padora) aasa
o1jeHKH chopMupoBaHHOCTH KommeTeHun OTTK-1:

,HDMaI.IJHHH CAMOCTOHATENIBHAA P‘dﬁ(}'l’a o TEME {(HPHIIU}I{EHMH OHPEAEICHHOID HHTEIPAlax»

|
, ¥=0, x=—, x=a,
a

1. Bruscnauts miowans (Urypsl, orpaHddeHHoll nuamsmu ¥y = |log, x

a>1.

b2

o " 2 2 zayd
BEIMHCINTE ILI0MAL GHIYPLL, orpanndenHoi kpusoii (x” + y%)* = a’(y? —x%)%.
" 2 3 s .,
3. DBuuscouTe AIMHY AYTH KpHBOI x=§ {(¥—1) or toukn c abcumccoil x =0 g0 To4kH ¢

abermccoii x =2+/3 .
. |x=asin2t,
4. BBUYHCIUTE JUIHHY AYTH KPHBO 3
yv=2acos L.
5. Buumcnure obwem Tena, obpazoBaHHOro BpalleHHeM (HIYDEL, OrpaHMYEHHONH JIHHHAMH
2

y=1=-x",x =10, y=0, Boxpyr ocu Ox.

6. Breruucnnte ofbkem  Tena, oGpazoBaHHoro BpallleHHeM (pMIypel, oOrpaHH4eHHoH JMHHeld
2 .. 2
X"+ y~ = R", Bokpyr ocH Ox.



7. BhIYMCIHTE KOOD/HHATE UEHTPA THKECTH (QHIYPh! (MEHBLIEH YacTH), OrpaHHYEHHOH JIHHHAMH
2 2 "
x+4y° =1, —x+2y=1 (noBepxHOCTHYIO MIOTHOCTEL (UIYPEl CUHTATE PABHOH eAHHHLIE).

,IIOMH.I.UHHH CAMOCTOATC/IEHAA paﬁm'a o TEME «Tpufmme HHTCIpallbl»

1. Buuwmenuts uurterpan [|| xvdxdydz, rae obnacts V orpannuena nnockoctsMu y=x, y=1, z=0,
v

x+y+z=4,
2. Haiiti maccy Tena V, orpaHHYeHHOIo NOBEPXHOCTAMH 64(x" )=z, 13+J.-'2=4, y=0, z=0 (3=0,
i 2 ,2'
() ¢ mIoTHOCTE P = e I'y ;

Jlomainusas camoctosTensHas paborta 1o Teme «lloBepXHoCTHEIE HHTEI DALY
BBIMHCAHTE NOBEPXHOCTHBIE HHTEIPAIEL:
:: 2
a) [[xzdq, rpe § — wacth wwiMHApHYeckoll noBepxHocTH y—x +4=0, oTceyeHHas
5

TNIOCKOCTBHY ¥ = 0 o saKmovyeHHas MCAHAY ILIOCKOCTAMH Z = 0,z=2.

b) [l xzdxdy+ rzdj-'d:—f—ld:dr, rjie § — BepXHsis CTOPOHA OrpaHHYeHHOIl 4acTH IJIOCKOCTH X —
5

2y +4z — 8 = (), orcedeHHOil KOOPAHHATHEIMH [UIOCKOCTAMH.

Kpurtepuu onjeHuBaHus (OL[eHOYHOE CPe/ICTBO - BHeayJUTOPHAasA KOHTPOJ/IbHasA padoTa)

OrjeHka KpuTepuu orieHuBaHUs

CTyZeHT MOMy4Yn/ BEepHBIM OTBET BO BCeX 3afaHusX. [1Ipu aTom cTygeHT

TPeBOCXOHO
TPOJeMOHCTPUPOBAJ 3HaHKeE IOTIOTHUTEHLHOT0 MaTepuara.
OTJINYHO CTy[leHT MOTy4n/I BepHBIA OTBET BO BCEX 3a/laHUsX.
OueHb XOPOLLIO0 CTyJeHT TIo/TyYuT BePHBINA OTBET B OOJIBIIMHCTBE 3aJaHui.
XOPOIIIO CTyJeHT peliv O0/bITYI0 YacThb 337ilau C He3HAUMTETbHBIMU HeZI0UeTaMU.
YA0BJIETBOPUTENBHO CryzeHT pemu O0MBbIIYIO YacThb 3aay C CyIIeCTBeHHbIMU HeZl0UeTaMU.

HeyzioBsieTBopUTe/IbHO  CTYZeHT JomycKaeT rpyOble OIIMOKY B pellieHuH CTaH/JapTHBIX 3a7ad.

OTCyTCTBHe 3HaHUM MaTepuasa, OTCYTCTBYeT CIIOCOOHOCTh pelleHHst CTaHAapPTHBIX
3a7iau.

I1JI0X0

5.2. OnucaHue MIKa/I OLeHUBAHUsI Pe3y/IbTaToB 00yueHHs M0 JUCLIUILIHHE NPU MPOMe)XXYTOUHOMN
arrecTanuu

IIxana OIl€HUBaAaHUA C(l)OpMI/IPOBaHHOCTI/I KOMHETEHI[PIﬁ



YpoBen
b
chopmu Hey/I0BJ/IETBOP | Y/AOBJ/IETBO Oo4YeHb
TJIOXO0 XOpOLIO OT/IMYHO NPEBOCX0/{HO
POBaHH HTe/IbHO pUTe/ILHO X0pOo1I0
oCTH
KoMIer
eHIui
(uHpUK
aropa
AOCTHIK He 3aYTeHO0 3auTeHOo
eHus
KoMIer
eHIHii)
YpoBeHb
OtcyTcTBUE YpoBeHb poset
o o 3HaHUI B
3HaHUU MuHyManeH | 3HaHUU B obBeMe YpoBeHb
TEOPeTHUECKOTO o obbeme, ’ 3HaHWH B
YpoBeHb COOTBETCTBY YpoBeHb
MarepHaa. ” JIOIYCTUMBI | COOTBETCTBY ob6beme, o
3HaHUM HIDKe u o11eM 3HaHUH B
HeBo3MO>KHOCTB 1l ypoBeHb o11eM COOTBETCTB
MHHHMa/bHBIX - riporpamMme obneme,
3HaHUA | OLIEeHWUTb MIOJIHOTY o 3HaHUM. rporpamMmMe yiolieM
N TpeboBaHHUH. TIOJITOTOBKH TIpeBBIIIAOLIe
3HaHUI JonyleHo TOATOTOBKH! rporpaMme
Vmenu mecto . HorymieHo M IIpOrpamMMy
BCJ/Ie/ICTBUE MHOTO . Jomy1ieHo MOArOTOBK
rpy0Oble omubKH HECKOJIbKO MOATOTOBKH.
OTKasza HerpyobIx HECKOJIbKO u. Ommbok
HecyllecTBe
obyuarolerocs ot omboK HerpyobIx HHEIX HeT.
oTBeTa OInb0oK
oimbok
ITpopemoHc
TPUPOBAHBI
IIpogemoHC PHp
IIpogemoHc | Bce
[IpogemoHC | TpupoOBaHbI
TPUPOBaHbl | OCHOBHBIE
TPUPOBaHbl | Bce
BCE yYMeHUsI. IIpogeMoHCTp
OCHOBHBbIe OCHOBHBIe
OrcyTcTBUe OCHOBHbIe PetieHb! VIpOBaHbI BCe
ITpu perennn YMeHUSI. YMeHUSI.
MHUHUMaJIbHbIX YMeHUSI. BCE OCHOBHbBI®
N CTaH/|apTHBIX PemieHs! Pe1rieHs! Bce
yYMeHHH. PeliteHbl Bce | OCHOBHBIE yYMeHUSI.
3ajiau He THITOBbIE OCHOBHBIE
HeBo3Mo>xHOCTB OCHOBHBIE 3a/iauu C Pemtens! Bce
MPOJEMOHCTPUP | 3afjauu C 3ajlauu C
OLIeHUTDb Hajnuue 3a/launl. OTZAeNbHBIM | OCHOBHEIE
Ymenus o OBaHbI HerpyObIMH | HerpyObIMu
yMeHU BemonHeHs! | u 3a/1aunl.
OCHOBHbIE omMbKaMH. | OLIMOKaMH.
BCJIe/ICTBUE BCe 3a/laHUsl | HecyllecTB | BrimosHeHbI
yMenus. imeny | BeimonHeHsl | BoimonHeHbl
OTKasza B TIOJIHOM €HHBbIMU BCe 33/laHus, B
MecTo rpy0Obie BCE BCe 3aIaHus
obyuarolerocs ot obbeme, HO | HezjoueTaM | IOJIHOM
OIINOKH 3afiaHuis, HO | B TIOJTHOM
oTBeTa HEKOTOpble U, obneMe 6e3
He B obbeme, HO
c BBITIO/THEH HeJ|04eToB
TIO/THOM HEeKOTopble
HefjoueTaMH | bI BCe
obbeme c
3a7laHyis B
HefloueTaMu
TIO/THOM
obbeme
Nwmeetca
OTtcyTcTBUE [Ipomemonc IIpomemonc
MHHUMaJbH IIpogemoHc
6a30BbIX ITpu pereHnn o TPHPOBaHbI TPUPOBAHBI
bl Habop TPUPOBaHbI IIpogemMoHcTp
HaBBIKOB. CTaH/|apTHBIX 6a3oBble HaBBIKH
HaBBLIKOB 6a3oBbie MpOBaH
HeBo3MO>KHOCTB 3a7lau He HaBBIKY TIPH Tpu .
JIsL HaBBIKY TIPA TBOPYeCKHUH
OLIeHNTb Ha/luue | TPOfIeMOHCTPUP pelLeHnn pereHnn
HaBbiku perIeHyst pelLIeHnH TIOAXOZA K
HaBbIKOB oBaHb! 6a30BbIe CTaH/|apTHbI HecTaHAapT
CTaH/IapTHEI CTaH/|apTHBI peLIeHHI0
BCJ/Ie/ICTBUE HaBbIKU. MIMenu X 3afia4 C HBIX 33Jjau
X 33/la4 C X 3a7a4 Oe3 HeCcTaHZapTHbI
OTKasa MecTo rpy0Obie HEKOTOPbIM 6e3
HEeKOTOPbIM omuboK 1 X 3a/iau
obyuarorierocsi OT | OIUOKH u OIMOOK U
u He/|04YeToB
oTBeTa He/loueTaMu HeJJ0ueToB
HeJl0ueTaMHu
IMIkana OLl€eHUBAHHUA ITPH ITPOMEXYTOUYHOU aTTECTAllUHA
OneHka YpoBeHb NOJrOTOBKH
3a4YTeHO TPEBOCX0/{HO Bce KommeTeHIMM (YacTW KOMITeTeHLMH), Ha ()OpMHpOBaHHe KOTOPHIX HarpaBieHa

JUCLIMIUIMHA, COpPMHPOBAaHBI Ha YpPOBHe He HIDKe «IIPeBOCXOAHO», IMPOJeMOHCTPHUPOBAHbI
3HaHUS, YMeHWs, B/afleHus1 [0 COOTBETCTBYIOLMM KOMIIETEHL[USSM Ha YPOBHe BBbIllIe

MpelyCMOTPEHHOT0 TIPOrpaMMOi




OT/INYHO Bce komrmeTeHIMM (YacTH KOMIlETeHIMM), Ha (OpMUpOBaHME KOTOPLIX HarpaBjeHa
JIUCLITUTAHA, CHOPMHPOBAHBI HAa YPOBHE He HIDKe «OTJIMYHO».

04YeHb XOPOIlIO0 Bce KommeTeHIM (YacTW KOMITeTeHLMH), Ha ()OpMHpOBaHHe KOTOPBIX HarpaBieHa
JUCLIMIUIMHA, cOPMHUPOBAHBI HAa YPOBHE He HIDKe «0UeHb XOPOLIO»

XOpOI1110 Bce kommeTeHIMHM (YacTM KOMIlETeHIMH), Ha (OpMUpOBaHME KOTODLIX HarlpaBjeHa
JUCLITUTAHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «XODPOLIO».

yaoBjieTBopuTenb | Bce komreTeHIMM (YacTd KOMIIETeHIMH), Ha (OpMUpOBaHMEe KOTODLIX HarlpaBjeHa
HO JUCLIIUIAHA, C)OPMHUPOBaHLI HA YPOBHE He HIDKE «Y/IOBII€TBOPUTEILHO», TP 3TOM XOTS OBI
O/iHa KOMITeTeHIMs1 ChOPMHPOBaHa Ha YPOBHE «Y/IOBJIETBOPUTENIBHO»

Hey/oB/eTBopuTe | X0Ts Obl O7Ha KOMIIeTeHLMs CHOPMHUPOBaHA Ha YPOBHE «HEY/|OBIE€TBOPUTEJIBHOY.
JIbHO

He 3a4TeHO

TJIOXO0 XoTs1 6bI 0/IHA KOMITIETeHLUs1 ChOPMHUPOBAHA HA YPOBHE «ILIOXO»

5.3 TunoBble KOHTPOJ/IbHBbIE 3aflaHUsl WM HWHbIe MaTepHa/bl, He00XoJAWUMBbIe A/ OLIEHKHU
pe3y/IbTaToB 00ydyeHHsT Ha MPOMEKYTOYHOH aTTeCcTalMM C YKa3aHHeM KpHUTEPHUEB HX
OL|eHVBAHMA:

5.3.1 TunoBble 3ajaHus (OL[eHOYHOE CpPeJCTBO - 3ajauu) /s OLeHKH C(hopMHPOBAaHHOCTH
komneTennuu OTTK-1

3agamme 1.  JJokazaTe, 9TO He CYIIECTEVET mpeden lim Sinx.
o
3x npie x <0

Jagamme 2. Hccnegorats dyEKImo y=- X —x npi (0 <x <1 Ha HeNPepPBIBHOCTD, VEA3aTh BHI
l— x+2 npuxzl

TOYEK PaspElEa.
1 3—|:».'| .
Sagamme 3.  Hccnegopats dymxmmo v = arcctg —+ — 5 Ha HENPEePHEHOCTE, HAHTH TOYKH
x X -

pPa3pEIEa H VCTAHOBHTE HX XapakTep.

Jagamme 4.  BrmucIHTE npoHzEOIHVEO QYVHEITHE 1 = (sin x}'“':'l.

Jagamme 5.  BrraHcoaTe npoHIBOJHYIO BToporo nopagka dyvewmms y=arccte(ln(1+2x)).

3agamse 6. HammcaTs ypaEHeHHe KacaTelbsHOH H HopMmatH K rpadmky dyvEkmEE 1=x%/(3—X) B
To9IKe ¢ abcmrccoi x=1.

Jagamme 7.  SammmmTe MHOrOWIeH Teinopa TpeThero Mopagka OyHEDHE y=xe* B Totuxe x=1.

e

T

Sagamme 8. Sammmmre dopmyny Makdopena ana dyukmEH y=1+

3agamme 9. BrmmcmaTs mpemen iy cte (2c)in (x7 ]

x—=l



Jagamme 10, C momomer guddepennnpopasHs Do [OapaMeTpy  BEMAHCIATE — HHTETPAT
:cg_m._e_ﬁ.

I(a. f) = [ Z——"—sin mxdx.

2 ;

Jamamie 11. Bripasute =@epe: JHICPOBE HHTETPATHEI H OMNPEISTHTE OO0TACTB CYIISCTEOBAHHA

I

Ia)= [ cte” ™ txdx.
0

- T odx
Jagamme 12. C momompro JHIEpOREIX HHTETPATOE EEMHCTHTE HHTETPAT [ Lo
LT
0
@ 1
3agamme 13.  Hecneayiite cxogmnmocTs paga » I 1+ = |
=l \ L
2 on
Jagamme 14. Hcconegyiite cxogumMocTs paga ng? :
.
Jagamme 15. Hcconegyiite cxogumMocTes paga Zsm il
—l i
- = w,l'n'z +7
Jagamme 16. Hcconegyiite cxogumMocTs paga 2“71’:
p=1 F- 14
KpuTepuu onjeHuBaHus (OLleHOUHOE CPeJCTBO - 3a/|auH)
O1jeHKa Kputepuu onieHMBaHUs

3ajlaua BEPHO pellieHa, KK bl repexo/; 000CHOBaH CChIIKOM Ha
MIPeBOCXOJHO COOTBETCTBYIOILIee YTBEpPXKJeHNe, NTprBeieHbl BepHble ()OPMYIMPOBKU
yTBep>KJieHu, 000CHOBBIBaOIMe pellleHre 3a/ault

3ajilaya BepHO pellleHa, KaXK/Ibli 1epexo/; 000CHOBaH CChUTKOM Ha
OT/IMYHO COOTBETCTBYIOIIlee YTBep KeHue, pUBeieHbl (Y OPMYIMPOBKU YTBEPKAEHUH C
HecyleCTBeHHBIMY HeZloueTaMH, 000CHOBBIBAIOIIMe pellleHre 3a/jaurt

3aJaua BepHO pellieHa, TI0UTH BCe Tiepexo/bl 000CHOBaHBI CCHITKOW Ha
OueHb XOpOLLO COOTBETCTBYHOILlee YTBep)KJeHNe, NprBeZieHbl (HOPMY/IHPOBKU YTBEPXKEHNUH C
HecCyleCTBeHHBIMU HeZloueTaMH, 0O00CHOBBIBAIOIIME PelleHre 3a/jaurt

3ajlaua pellleHa C He3HauuTe/IbHbIMU HeJjoueTaMy, II0UTH BCe Ilepexo/ibl
000CHOBAHBI CCHITTKOM Ha COOTBETCTBYIOLEe YTBEPIKAEHHe, ITPHUBe/eHbI

XOpOLIO N
P (hOpMYJ/TUPOBKM YTBEPXKIEHHH C HECYITIECTBEHHBIMU HEI0UETaMH,
000CHOBBIBAIOIIUE PEITIeHHe 33/]aul
3ajiaya pellleHa C He3HauUTeTbHBIMUA HeZJoueTaMH, HO 000CHOBaHMe Mepexo/ioB
YA0BJETBOPUTENHHO

BBI3BIBA€T 3aTPyJHEHUA

Hey/IOB/IETBOPUTE/IBHO  3aZiaya pellleHa C TPyObIMH OLIMOKaMu

TI0XO 3ajlaya He pellieHa




5.3.2 TumnoBbie 3asaHusi (oLeHOUHOe CPeACTBO - KOHTpoO/bHbIE BOMPOChI) /A OLEHKHU
copmupoBanHocTu KomnereHiuu OTTK-1

1. MHoskecTBa. [elicTBYs HaJi MHOKeCTBaMU. UHC/I0BbIe MHOXKECTBA 1 uX cBoiicTBa. [IpomexxyTku B R.

2. MeToz MaTeMaTHueCKOW MHAYKLMHY, BEIBOZ, OPMYIT 001[ero useHa ¥ CyMMbI apu(MeTHUeCKOr 1
reomMeTpuueckoi nporpeccuii. bunom HeroToHa.

3. Moynib AeliCTBUTE/ILHOTO YKC/Ia U eT0 CBOMCTBA.

4. OFpaHI/I‘-IEHHLIe " HeOrpaHWYE€HHBIE MHO>KECTBA. IToHATHE TOUHBIX BerHeﬁ Y HIDKHeHN rpaHeﬁ
YKC/IOBOI'O MHO>KeCTBa

5. [MonsiTre ¢GyHKIMH, criocoObl 3afanns GyHKOM. ObpaTHas GyHKLUS, IPUMEPHL.
6. OnemMeHTapHbIe CBOMCTBA (PYHKI[MI: MOHOTOHHOCTD, TIEPUOAUUYHOCTE, CUMMETPHS.
7. Yucnosas mocae[oBaTeIbHOCTD. [Ipesien unc/ioBoii mocsieioBaTe/IbHOCTH. ['eoMeTpruyeckast

HWHTEPIIpeTaliA rpeaesid. MOHOTOHHOCTh U OrpaHUYEHHOCTb YLIC/IOBOM mocjieA0BaTe/IbHOCTH.

8. CBoiicTBa Mpeiesia YMC/I0BOM MOCIej0BaTeTbHOCTH.

9. BeckoHeuHO MaJible UHMCIOBLIE TTOC/Ie0BaTeIbHOCTH M UX CBOWCTBA.

10. CBolicTBa CXO/ALIUXCS MOCAeA0BaTeTbHOCTEMN.

11. CBsI3b MeXKy CXOAMMOCTBI0 U OTPAHUYEHHOCTBIO UMCIOBOM TTOC/IeI0BaTe/IbHOCTH. TeopeMbl

Beliepiitpacca u bonbsriano-Beliepirpacca.

12. Cx0/IMMOCTh/pacXoiMMOCTb UMC/IOBOM moc/iefioBaTeibHOCTU. KpuTtepuit Koiiiv cXo0IUMOCTH UKCI0BOM
MoC/1eJ0BaTeIbHOCTH.

13. Uucno e.

14. [TonsiTHe HeorpeZieIeHHOCTH. Buibl HeorpeieieHHOCTel. PackphbiTre Heorpe/ie/IeHHOCTel.

15. Onpepenenue IeiiHe npegena GyHkuyu B Touke. Onpezienenve Ko npesena GyHKLIUN B TOUKe.

Pa3znuunbie CIydadd U UX reoMeTpruueckas MHTepIripeTanus. OKBUBA/IEHTHOCTh OHPEAEHEHHﬁ.

16. OpHocTopoHHUe Tipefienbl. KpuTtepuii cyiriecTBoOBaHUs rpefena (pyHKLUN B TOUKeE.

17. CgroticTBa nipesiesia QyHKIUH.

18. BeckoHeuHo Masble 1 GeckoHeuHO OosbliMe PyHKLMM U UX cBoiicTBa. HeorpegeneHHoOCTH.

19. [NepBblii 1 BTOpOIi 3amMeuaTe/ibHble Tipefiebl. [1oie3Hble rpeeibl.

20. CpaBHeHHe O@CKOHEUHO MasTbiX U 0eCKOHEUHO 00/bIINX (HYHKIMN. DKBUBa/eHTHbIE OeCKOHEUHO

Masible. 3aMeHa (YHKLMY 5KBUBA/IEHTHOM 1107, 3HaKOM IipeZie/nia. I'71aBHast yacTb (yHKLMU.



21. HernpeprIBHOCTL (hyHKI[MM B TOUKe U Ha MHO>KecTBe. CBOWCTBa HellpephIBHBIX (PYHKLWIA.
OZHOCTOPOHHSISI HENIPEPLIBHOCTb.

22. Ipenen v HeMPepBEIBHOCTE CTEIIeHHO-TIOKa3aTeTbHOU (DyHKLIWH.

23. CaoiicTBa (pyHKLMI HellpepbIBHBIX Ha OTpe3Ke.

24. OcHoBHble 31eMeHTapHble GYHKLMU. HellpepbIBHOCTE OCHOBHBIX 3/1eMEeHTapHbIX (QyHKLIMH.

25. OnemeHTapHbie GYHKLUHA. HellpepbIBHOCTE 37ieMeHTapHBIX (QYHKIWHA.

26. Touku pa3peiBa pyHKIuM. Knaccudukaiys Touek paspbiBa.

27. OmnpegeeHue MPOXU3BOAHON GYHKIMU B TOUKe. [IprMephl BLIUMCIEHUS TIPOM3BO/IHOM T10 OTIPe/e/IeHHI0

(Tipou3BO/iHAsE IOCTOSIHHOM, CTeTNleHHOM (DYHKLMY C HaTypasibHBIM [T0Ka3aTesieM, CUHyca, KOCUHYCa,
TNoKa3aTenbHON GYHKLMH).

28. OpHOCTOPOHHME TIPOM3BOAHBIe GYHKLMH B ToUKe. Kputepuii CyljeCcTBOBaHWSI KOHEUHOU TIPOU3BOAHOM
¢byHKIMY B TouKe. Heob6xo/iMMoe yc/ioBHe CyI{eCTBOBaHMUS IPOM3BOZHOM.

29. [Tpor3BoiHASsT CyMMEI, pa3HOCTH, POU3BE/IeHHUS U YaCTHOTO. [10CTOSHHBIN MHOXKUTETH 10/, 3HAKOM
nipou3BoHOM. [Tpon3Bo/Has TaHTeHCa 1 KoTaHreHca. [Ipon3BofHast rurepOomuecknx QyHKIHN.

30. [TpownsBogHas obparHoii ¢yHKiwM. [Ipon3BosHas noraprudmMuueckoit 1 06paTHBIX
TPUTOHOMETPUUECKUX (PyHKIUH.

31. Tabsuiia Mpor3BOAHBIX.
32. I'eomeTpryeckuii v HpU3MUECKUI CMBIC/ IPOU3BOAHON. YpaBHeHHe KacaTebHOM M HOPMasv K KPHUBOM.
33. IMpousBozHas cioxxHol dhyHKUMU. [Tpor3BoiHasE CTeTIeHHOM (GYHKIMU C IPOU3BO/ILHBIM TT0Ka3aTesieM 1

CTereHHO-TI0Ka3aTebHO! (yHKLMK. PopMyiia sorapudmudeckoro auddepeHpoBaHusl.

34. Huddepeniupyemoctsb dhyHKIMU B Touke. Juddepeniyan. TeopeMa o CBsA3M MTPOHU3BOAHON U
muddepeniana. 'eomerprueckuii 1 husnueckuii cMbic guddepeHiana.

35. ITpumeHeHue auddepeHiana /s TpUOIMKEHHOTO BEIUMC/IEHNS 3HaUeHUs GYHKI[UU B TOUKE.

36. Ouddepenian cymMbl, pa3HOCTH, TTPOU3BeI€HUS U YaCTHOTO. [10CTOSTHHBIM MHOXKUATE/TE 110, 3HAKOM
nuddepeHiyana.

37. Huddepeniiyan cnoxxHon GyHKIMN. IHBapHaHTHOCTH (hOPMBI TTepBoro AvddepeHImaa.

38. ITpou3sBoHbBIE BLICIINX MOPSAAKOB. [IpaBusia BLIUKC/IEHUS TIPOU3BOAHBIX BBICIIUX TIOPSIKOB. DopMysia

Jletibuuua. [Tpon3BofHas TIOPsIKA N CHHYCA ¥ KOCUHYCA.

39. HuddepeHiyanbl BRICIIUX MOPSIKOB U UX cBoricTBa. O6magaer mu auddepeHian BTOPOro MopsiaKa
CBOMCTBOM MHBAPHUAHTHOCTU?

40. ITpowr3BoHast TapaMeTpUUeCcKH 3alaHHON (DYHKIUH.



41. [Ipou3BoaHas GyHKLMY, 3a/JaHHON HESIBHO.

42. Teopema ®epma, ee reomeTprdeckas U ¢u3nueckast uHTepripetauyu. Teopemsl Posins, Jlarpanka u
Koy, ux reomerpuyeckast UHTepIipeTaLysl.

43. [paBusno Jlonutans. [IpumMeHeHue ripaBusia Jlonurans AJist paCKpbITHS Pa3/IMYHbIX BU/OB
Heollpe/le/IeHHOCTe!.
44, ®opmyna Telinopa u MakonpeHa fjiss MHOrouieHoB. @opmyisia Teiinopa u MaksiopeHa Jjis

TIPOM3BO/ILHOM (PYHKLIMK C OCTaTOUHBLIM uieHOM B (hopme [1eaHo, Jlarpanka Koy, [1lnemunbxa-Poria.

45. MuorousieH Teiiiopa Kak MHOTOU/IeH Haumyutiero npubmokenus. @opmysa MaksopeHa /st
OCHOBHBIX 3/1eMeHTapHBIX (PYHKIMH.

46. [Tpumenenue ¢popmyibl Teiiopa K MpUOIKeHHBIM BBIYHC/IEHHSIM U BBIUMICTIEHHIO TIPe/IeJIoB.

47. YcioBusi MOCTOSTHCTBA PYHKIMY Ha TIPOMEKYTKE.

48. Omnpegenenue GyHKIMH, MOHOTOHHOM Ha TipomesxkyTke. KpuTtepuu cTporoii u HecTporoi
MOHOTOHHOCTH.

49. Oripe/iesieHNe TOUKY JIOKa/IbHOTO 3KcTpeMyMa. Heo6xoauMoe ycioBue 3KcTpeMyMa. JJocTaTouHble

yCJIOBHSI 9KCTpEMyMa.

50. OmnpegenieHure BRIMYKIOCTA (DYHKIUM Ha TIPOMeXXKyTKe. KpuTepuu BBITYK/IOCTH.

51. Touku nepernda. Heo6xoauMbie ¥ JOCTaTOUHbBIE YC/IOBUS TOUKU Tieperuoa.

52. ACUMITTOTBI BePTHKa/IbHbIE, HAK/IOHHBIE U TOPU30HTA/IbHEIE.

53. CxeMa uccnenoBanusi QyHKLIUY U TTIOCTPOeHUs ee rpaduKa.

54. OTbIcKaHre HauOOJIBIIIETO U HAMMEHBIIIETO 3HAUeHUS (PYHKITHH.

55. IMTousATHE TIepBO0Opa3HOI U HeompeAeeHHOro uHTerpaaa. CBOWCTBa MepBOOOpa3HOM U

HeorpeAe/1eHHOro MHTerpasa.

56. Tabsuiia UHTErpasIoB.

57. 3aMeHa rlepeMeHHOI B HeorpeZieJieHHOM UHTerpase. [IprmMepsl.

58. [IpaBuio UHTerpyUpoBaHus 10 YaCTsAM B Heollpee/leHHOM UHTerpase. IIpumepsl.

59. KomruiekcHbIe uucna, JeicTBYs HaZ HUMH. AsirebpandecKasti ¥ TPUTOHOMeTpHUecKasi pOopMbI 3armicu

KOMILIEKCHBIX UHCeJl.
60. Pa3nokeHre MHOroujieHOB Ha MHOXKUTEJIN.

61. ParioHambHbIe QyHKIMHA. [IpaBU/IbHbIE U HeTIpaBHIIbHBIE JpoOU. BrifieieHue 1ie/10k YacTu Jjis
HeTpaBUIbHOM Apo0H.



62. ITpocTeiiive parjoHanabHbIe [poou. Pa3noeHue TpaBUILHOM ApoOH Ha MPOCTEHIIIHE.,
63. VHTerpupoBaHye MpPOCTENIUX PalMOHANMBLHBIX Apobelt (4 Tvra).

64. AnropuT™M BEIYUCIEHUST HEOTIPeJeJIeHHOTO WHTerpasia OT paldoHanbHOU GyHKLUUH. MeTobl
HaXO0JK/leHus Heollpeie/leHHbIX KO3(hGULINEeHTOB.

65. WHTerpupoBaHyve uppaljioHa bHbIX QYHKLMA.

66. IMoacTaHoBKU Jiinepa.

67. WuTterpupoBanye quddepeniansHOro 6UHOMa.

68. BrbIuncieHre MHTETPaIOB OT TPUTOHOMETPUYeCKUX (DyHKLIWH.

69. [Tonsitue o HeGepy1yxcst HHTerpaaax. OCHOBHbIE NIPHUMepbl HebepyIKXCsl UHTerpasoB.

DJUIANTHYECKHe HWHTEerpasibl.

70. IToHsiTHE OTIpe/iesIeHHOTO uHTerpana Pumana. ['eomeTpuueckuii U PU3NUECKUN CMBIC OTIpeZe/IEHHOTO
uHTerpasa. [IpocTeiiiive cBoiicTBa omnpeesieHHOI0 UHTeTpaa.

71. HeobxomuMoe ycioBre MHTErprUpyeMOCTH QyHKIM 110 Pumany.

72. Bepxnue u HxHue cymmbl 1apby v ux cBoiicTBa. ['eomerpuueckuii cMbic cymm JapOy. Kpurepwii
HMHTerpupyeMocTy QyHKLMU 1o Pumany.

73. JocratouHble yC/I0BUSI MHTEIPUPYeMOCTH 110 Pumany.

74. CBolicTBa onpe/ie/IeHHOr0 UHTerpasa.

75. VHTerparn ¢ nepeMeHHBIM BepPXHUM IIpe/ie/ioM U ero cBorictBa. @opmysa HetoToHa-JleiibHMIA.
76. @dopMysia MUHTeIPUPOBAHUS 110 YaCTSIM B OIpe/ie/IeHHOM UHTerparse.

77. 3ameHa rlepeMeHHOI B OTpe/ie/IeHHOM UHTerpajie.

78. OO61mas cxema TIPUJIOXKEHHH OTpe/ie/IeHHOT0 MHTerparia.

79. INousTHe MUIOLWAAY TITIOCKOM (urypel. Kpurepuii KBagpupyeMocTy GuUrypsl. TeopeMa o momazu

KPUBOJIMHENHOW TpaneLyu.

80. [Mnowazab ¢pUrypel B 1eKapTOBLIX KOOPAWHATAX U B C/Tyuyae IlapaMeTpPUUecKoro 3a/aHust QyHKLUH.
81. [Tnoujasb KPUBOIMHENHOIO CEKTOPA B I10JISIPHBIX KOOp/MHATaX.
82. [Tonatre kpuBol. OCHOBHBIe onpefienieHys. IloHATHe cripsAMIseMO KpHBOM. [I1MHa KPHUBOM.

HoctaTouHoe ycnoBUe CpAMISIEMOCTU KPHUBOM.

83. [nvHa ayru KpUBOM, 3aZlaHHOM MapaMeTpuyiecky, B JleKapTOBbIX KoopAuHarTax. JirHa Jyru B
TMOJIIPHBIX KOOpAWHATAX.



84. IMousTre o6bemMa urypsl. Kpurepuii KyoupyemocTvt GUTYpBI.

85. OO6mBéEM Tena uepes TUIOIIA b TTONepeyHoro ceyeHus. OOBEM Tea BpalljeHusl.
86. [1o1aae TOBEpPXHOCTHU TeJla BpalljeHusl.
87. BrbluncieHre Macchl IJIOCKOM KPUBOH, CTaTHYeCKUX MOMEHTOB U KOODJUHAT LIeHTPOB TSDKeCTU KPUBOM.
88. BblunciieHre cTaTUUECKMX MOMEHTOB M KOOP/MHAT L|eHTpPa TSKeCTH OJHOPOJHOM MJIOCKOU (PUTYPBHIL.
89. Teopemsl INanma-I'ynbavHa.

2 cemecCTp
1. TTonsTHe MeTprYeckoro npoctpancTsa. Ilpocrpancteo R". Chepuueckue u NpsMOyroibHbIE

OKpecTHOCTH B ipoctpaHcTtie R,

2. IMocnegoBaTensHOCTH B pocTpaHcTBe R, cxopumocTs nociegoBatesHOCTH B pocTpaHcTse RY,
CBOMCTBa CXOAIIMXCS TIOC/Ie/JOBaTeTbHOCTEM.

3. HeKoTopble TUILI TOYeK M MHOXXeCTB B rpocTpaHcTse R”.

4. OyHKIMS 2-X TiepeMeHHbIX. O0/1acTh onpesiesieHys: U MHOXKeCTBO 3HaueHWH. ['padmK v TMHUM YPOBHS
GYHKIUH BYX repeMeHHbIX. OYHKIUS 3-X ePeMEeHHBIX, TOBEPXHOCTh YPOBHSI.

5. IIpexmen dyHKIMYM N IepeMeHHBIX. CBsI3b JBOMHOTO ¥ IIOBTOPHOT'O TIPe/Ie/iOB. [IpuMephl.

6. HenpeprIBHOCTE (PYyHKLIMM HECKOJIBKUX ITIePeMeHHbIX B TOUKe U Ha MHOKeCcTBe. ApupmeTrueckue
JleicTBUS HaZl, HerlpepbIBHBIMU (yHKLMsAMA. CrioxkHast QyHKUYs. HenpepbIBHOCTD C/I0’KHON (YHKLUU.

7. CeolicTBa (DyHKI[UM, HETIPEPBIBHOM Ha MHOXKeCTBe (000011eHre TeopeM Betiepiitpacca u Komm).

8. YacTHbie ipon3BoiHbIe. CBS3b MeXKAY HelMpephIBHOCTHIO YHKIMU U CYII[eCTBOBaHMEM YaCTHBIX
npou3BoHbIX. [uddepeHpyeMocTs U guddepeHnyan GyHKLUN HECKOIBKUX repeMeHHbIX. Heobxomumble
ycnoBus quddepentypyeMocti. CBsizb Mexy auddepeHUpyeMOoCThI0 GYHKIMU U CyIlleCTBOBaHUEM

YaCTHBIX TIPOM3BOHBIX. [loCTaTOUHOE yC/IOBHe CyIeCTBOBaHUs fuddepeHmyana.

9. HuddepentiipoBanue cyioxxHoi dhyHKuuU. LlemHoe rpaBuio. MHBapraHTHOCTH GOpMBI 1
muddepentuana. IuddepeHian CyMMbl, pa3HOCTH, TPOU3BeIeHUs, YaCTHOTO.

10. ITpumeHeHue auddepeHIana K MpUO/IMKeHHBIM BBIYUC/IEHUSIM.

11. YacTtHble TpoM3BO/HbIe U AubdepeHI[Habl BLICIIUX MOPSAKOB. Bhruncienue auddepeHiana BTOPOro
TIOPSAIKA CJIOKHOU (DYHKITUH.

12. KacareibHasi I7I0CKOCTb ¥ HOpMaJib K TIOBEPXHOCTU. ['eoMeTpUUeCKHii CMBbIC/T YaCTHBIX ITPOU3BO/HBIX U
nosiHoro guddepentuana. [IpousBogHas o Harpas/ieHuo. ['pagyeHT.

13. @opmyia Teitsiopa A/ist QyHKLMA ABYX TlepeMeHHbBIX.



14. OkcTpemyM (QYHKIMM HECKOJIBKUX TlepeMeHHbIX. HeoOxoaumMoe yciioBre skctpemyMa. [locTaTouHble
YCJIOBUS 3KCTpeMyMa (QYHKIUM ZIBYX TiepeMeHHbIX. Haubo biliee ¥ HaMMeHbIIIee 3HaUeHue QyHKIHM.

15. HesiBHast hyHKIMSI OTHOTO ITepeMeHHOT0. Teopema 0 CyIleCTBOBaHUU HESTBHOUW (DYHKI[UM OZHOTO
nepemMeHHOr0 (6e3 l0Ka3aTebCTBa). BeIurcieHye MPOU3BOJHBIX HesIBHOM (DyHKLIMH OFHOTO TIepEMEHHOTO.

16. HesiBHas ¢yHKUuS [BYX TepeMeHHbIX. TeopeMa O CyIeCTBOBaHUW HesIBHOUM (DYHKLIMH JBYX
nepeMeHHBIX (0e3 ZjoKa3aTe/bCTBa). BhIunc/ieHre YaCcTHBIX MPOM3BOJHBIX HESIBHOM (QyHKIWHN IBYX

TepeMeHHbIX.

17. HesieHbIe hyHKIIMM, ompe/ie/isieMble CUCTEMOM YpaBHeHHH. SIKoOuaH.

18. YcoBHBIN 3KCTpeMyM (GYHKLIMM HECKO/IbKUX I1epeMeHHbIX. MeToZ HeollpeZie/iIeHHbIX MHOXKUTe el
Jlarpanxa.

19. 3aMeHa nepeMeHHbIX B AU(QpepeHIMaTbHbIX BbIpAyKEHUSIX.

20. 3ajjauu, IpUBO/AIIME K TTOHITUIO JBOMHOTO U TPOWHOTO UHTerpasioB. [IBoliHbIe U TPOMHbIE UHTErPasIb.

Ornpegenenuve. Teopema CyleCTBOBaHUS.

21. CBoiicTBa JBOMHBIX U TPOMHBIX UHTETPAJIOB.
22. BblunciieHre BOMHOrO MHTerpasa: CBeJileHre JBOMHOr0 MHTerpasa K IOBTOPHOMY.
23. KpuBonvHeliHbIe KOODWHATHI Ha TIJIOCKOCTH. Bhipa)keHure MIoL[aiv B KpUBOJMHENHBIX KOOpAUHATAX.

3aMeHa nlepeMeHHbIX B IBOMHOM HHTerpase. BoluricieHne BOMHOIoO UHTerpasa B MOISPHbIX KOOpAWHATAX.
24. BrluniciieHre TpOMHBIX UHTErpasioB.

25. KpuBomvHeliHbIe KOODJUHATEI B POCTPAaHCTBe. 3aMeHa IepeMeHHBIX B TDOMHOM WHTerparie.
BhIunc/ieHre TPOWHOTO MHTErpaja B IWIMHPUYECKUX U chepuuecKux KoopiuHaTax.

26. I'eomeTpryeckure NpUIOKeHUs JBOMHBIX U TPOMHBIX UHTErpajioB: BHIUMC/IeHKE TII0LaAU TJI0OCKOU
Gurypsl, BeIUMC/IeHHe 00HEMOB TeJl, BBIUMC/IEHHE TUTOIIA U TIOBEPXHOCTH.

27. Pusnyeckre NpUI0KeHNs JBOVHBIX M TPOWHBIX MHTErPasioB: BEIUMC/IEHNEe MacChl, KOOPAWHAT LieHTpa
TSDKeCTH, CTaTUUeCKUX MOMEHTOB TeJla B IIPOCTPAHCTBE U IJIOCKOW IIAaCTUHKY, MOMEHTOB UHepLIMY Tefa B
MPOCTPAHCTBE M TJIOCKOU TJIACTUHKY OTHOCHUTETbHO 00BeKTa.

28. 3ajiaua, IPUBO/AIIAA K ITOHATHIO KPUBOJMHEHHOI0 MHTErpasa repeoro poja. KpuBo/vHeiHbIe
WHTerpasibl IepBOTo Po/ia: OTpe/ie/ieHre, TeopeMa cyiecTBoBaHus (be3 foKa3aTebCTBa), CBOHCTRA.
Bhlurc/ieHre KpUBOJIMHEHHOTO MHTErpasia MepBoro poza.

29. du3nyecKre TPUIOKeHUs KPUBOJIMHEMHBIX WHTErPAioB IMePBOTO PoJa.

30. KpuBovHelHbIe HHTeTpaTbl BTOPOTO PO/Iia: OTpe/iesieHre, TeopeMa CyiriecTBoBaHus (6e3
Jl0Ka3arenbCTBa), CBOMCTBA. Bulurc/ieHre KPUBOJIMHEMHOTO MHTeTpasia BTOPOro POJa.

31. CBsI3b MeXX/y KPMBOJMHEWHBIMU WHTErpasiaMu MePBOTO U BTOPOTO pofa. BeruncieHue paboThl
MJIOCKOTO CHU/IOBOTO MOJIA.



32. ®opmya ['pyuHa. Borunc/ieHye TI0IaAN TJIOCKOW (PUTyphI ¢ TOMOIIBIO KPUBOJIMHEMHOT'0 UHTEeTpaa.

33. [ToBepXHOCTHBIE MHTErpasibl IEPBOTO POJA: OTpeZieieHNe, TeopeMa CyljecTBoBaHuUs (6e3
[lOKa3aTesbCTBa), CBOMCTBA. BhIunc/ieHHe TOBePXHOCTHOTO UHTerpaJjia epBoro poja.

34. dusnueckue MMPpUIOKeHM ITOBEPXHOCTHBIX MHTEr'Pa/IOB II€PBOIro poJa.

35. [ToBepXHOCTHBIE MHTErpasibl BTOPOTO PoZia: ompe/iesieHre, TeopeMa CylriecTBoBaHus (6e3
Jl0Ka3are/bCTBa), CBOMCTBA. BhIunc/ieHe TOBePXHOCTHOIO MHTerpaia BTOpOro poza.

36. [ToTok BeKTOpa uepe3 NOBEPXHOCTb.
37. ®opwmysna Ocrporpazckoro-I'aycca.

38. JviBepreHiiys BeKTOPHOTO 110Jist. TeopeMa OcTporpackoro B BeKTopHOU (opme. Dusnueckuii CMbICT
mueepreniyy. ConeHoUJambHbIe Mo/, [IpOU3BOAUTENEHOCTE BEKTOPHOH TPYOKH.

39. ®opmysa CToOKCa.

40. Yci0BUst HE3aBUCUMOCTY KPHUBOJIMHEMHOT 0 MHTerpasa OT MyTU WHTerpupoBaHust. [1omHbIi
muddepenian. BoccraHoBieHye GyHKIMY 110 ee roiHOMY avddepentmany. [Tnockuii ciryuait.

41. Lupkynsiiusi BeKTopa BA0bL KpUBol. PoTop BekTopa. Teopema CToKca B BeKTOPHOI hopMe.
[ToreHmManbHBIE TOJIA.

42, IToTreHLManBHO-COEHOMAAIBHBIE MOJIS B TVIOCKOM CJIyyYae.

43. HecoGcTBeHHBIE MHTETPasIbl IEPBOrO PO/iA: OMpe/e/ieHHe, CXOAMMOCTh U PACXOJUMOCTh, I[/IaBHOE
3HaueHue, aHajor hopmysbl HetoToHa-JleribHuija. CBOMCTBa HeCOOCTBEHHBIX UHTErPA/IOB MEPBOTO POJiA.
Oco0ble TOUKH HECOOCTBEHHOT0 UHTErpasla IIepBoro poja.

44. TeopeMsbl cpaBHeHUs /1711 HeCOOCTBEHHBIX MHTErPajioB IIEPBOTO Pojia.

45. AGcomntoTHast ¥ yC/IOBHAsI CXOAMMOCTh HeCOOCTBEHHOT0 MHTerpasia mepeoro poja. Teopema Ko o
CBSI3U aOCOMIOTHOM CXOUMOCTH M CXOIMMOCTH HECOOCTBEHHOTO WHTEerpasia MepBoro poja.

46. HecoGcTBeHHBIe MHTETpasbl BTOPOTO PO/ia: Ompe/iesieHre, CXOAUMOCTb M PACXOJIMOCTb, T/IaBHOE
3HaueHHe, aHasor ¢opmysisl HeroToHa-JIeli6Hm1a. CBOMcTBa HeCOOCTBEHHBIX HHTErPA/IOB BTOPOTO PO/ia.
Oco6ble TOYKM HeCOOCTBEHHOTO UHTerpasia BTOPOro poja.

47. TeopeMbl cpaBHEHUS /1711 HeCOOCTBEHHBIX UHTETPAJIOB ITIEPBOTO POJA.
48. [TepBblii 1 BTOPOI MPU3HAKK CXOAWMOCTH [ij1s HeCOOCTBEHHBIX MHTerpasioB (6e3 joKa3aTe/lbCTBa).
49. OmnpegeneHHble MHTerpasbl, 3aBUCALLMeE OT NapameTpa. CBOWCTBa OIpe/ie/IeHHbIX UHTerpajoB,

3aBUCSAIIMX OT MapameTpa: HerlpepbIBHOCTb, Au(depeHI[IpOBaHue 110 TTapaMeTPy, WHTerpupOBaHUe 10
rapameTpy.

50. HecoGcTBeHHbIE MHTETPaIbI, 3aBUCSIIME OT TapaMmeTpa. CXOAUMOCTb M paBHOMEPHasi CXOIUMOCTb.
[pu3Hak BeiiepiuiTpacca paBHOMepHOH CXOJUMOCTH.



51. CBoiicTBa paBHOMEPHO CXOJSIUXCSI HeCOOCTBEHHBIX UHTETrPasioB, 3aBUCSIIMX OT MMapaMeTpa:
HelpepbIBHOCTh, UHTErPYPOBaHuUe 110 apaMeTpy, AvuddepeHIMPOBaHUe 110 [IapaMeTpy.

52. [Tpu3HaKy paBHOMEPHOM CXOIMMOCTH HeCOOCTBEHHBIX MHTETPAJIOB, 3aBUCSIIMX OT rapametpa (6e3
JlOKa3aTe/bCTBA).
53. BeruncieHre HeCOOCTBEHHBIX MHTETPAJIOB C TIOMOILLIO ITPeABapUTebHOr0 fuddepeHIpoBaHus 110
rapameTpy.
54. lamma-byHKIMS: onpefiesieHre, CXOANUMOCTb U PaBHOMepHasi cxoAuMocTb. CBoiicTa ["aMma-GhyHKIMN.
55. Beta-dbyHKius: onpeziesieHre, CXOAUMOCTb ¥ paBHOMepHasi cxoquMocTh, CBocTBa ['aMMa-pyHKIMH.
56. Cesi3b Mexkay Beta u ['amMmma-QyHKIUSIMHU.
57. dopmysia fononHeHus, GopMysia yaBoeHus, ¢opmysia Ctupsuara (6e3 JokasaTenbCTBa).
58. BrunciieHre MHTETpasioB ¢ nmoMosio Beta u I'amma-(yHKOMA.

3 cemecTp
1. Yucnosoit psg. CX0UMOCTb U paCXOAUMOCTb UMCA0BOrO psifa. [IpocTeliiie CBOMCTBA CXOASILIAXCS

psgoB. Heobxoziumoe ycioBre CXOAUMOCTH.
2. 'eomeTpuyeckuii 1 00001[eHHBII TADMOHNYECKUH PSiZIbI M UX CXOAUMOCTb.

3. Ocrarok psga. CBsi3b MeX/y CXOAUMOCTBIO UHCIOBOTO psiZia U CXOAUMOCTBIO ero ocTtaTka. Teopema o
Tipejiesie OCTaTKOB CXO/ISAIIEr0Cs YMC/IOBOTO Psifia.

4. Psanbl ¢ HeoTpULIaTe/IbLHBIMU UleHaMu. Teopembl CPaBHEHUS.

5. ITpu3sHaku Janamb6epa u Kol CX0JUMOCTH 3HAKOTIO/IOXKUTEBHBIX PSI/IOB.

6. WHTerpanbHbIi TPU3HAK CXOUMOCTH 3HAKOTIONIOXKUTETbHBIX PSI/IOB.

7. 3Hakouepeayroiuecs psiabl. Teopema Jleiibuuiia. OlieHKa 0CTaTKa CXOZSIIErocs 3HaKouepeyonerocs
psga.

8. ABComOoTHO cxoAsmuecs psizibl M UX cBoiicTBa. Teopema Kot o cxoauMocTy abCOMTIOTHO CXOISIIErocst
psga.

9. YcnoBHO cxofsiyecs paasl. Teopema Pumana.

10. OyHKIMOHA/IBHBIE Psiibl. YacTHUHAs CyMMa ¥ CyMMa (DyHKITMOHAIBHOTO psiia. CXOAMMOCTh, 00/1aCTh

CXOAHNMOCTH ('by'HKI_H/IOHaH];HOFO psAda.

11. PaBHOMepHO cxosyecs: QyHKLMOHAIbHBIE Ps/ibl, CBS3b MEXX/Y CXOAMMOCTBIO0 U PABHOMEPHOM
CXOJUMOCTBIO YHKLIMOHATBLHOTO PsJa.

12. [NpusHak Betiiepitpacca paBHOMEPHO# CX0JUMOCTH (PYHKLIMOHATBLHOTO Psifia.



13. CBoiicTBa paBHOMEPHO CXOAAIMXCS psAfoB. HempepbIBHOCTL CyMMBI psifia. TeopeMbl 0 MO4Y/IeHHOM
WHTErpUPOBaHUU U TIOWIeHHOM AuddepeHIIMpoBaHNY PBHOMEPHO CXo/sIierocst GyHKI[MOHATBHOTO psija.

14. CrenerHoli psag. [Tepeas Teopema Abens. Paguyc cxogumocty. IHTepBan cxoauMocTy. TIpoMeKyToK
CXOJUMOCTH.
15. Teopema 06 abCOTIOTHOM 1 paBHOMEPHOU CXOJMMOCTH CTeTIeHHOTO PsifZia. HermpepbsIBHOCTE CyMMBI

CTemnieHHOTO psifia. Bropast Teopema Aberst.

16. @dopMyJIbl /17151 BBIUMC/IEHUs] PaJyca CXOUMOCTU CTeleHHOTro psifia.
17. [MouneHHOe WHTerpyupoBaHue U AuddepeHMPOBaHNe CTeITeHHBIX PSOB.
18. BripaxeHne K03(h(hMIMEHTOB CTENEHHOTO psifia uepe3 3HauUeHUs CyMMbI 3TOrO PsiJia U ee IIPOU3BOJHBIX

B LleHTpe psifia. Teopema 0 eAMHCTBEHHOCTH Pa3/ioyKeHusl GYHKLUU B CTENIeHHOM psif.

19. dopmanbHbii psig Teiinopa. [ToAsTHE aHaMUTUYECKO# B Touke QyHKIMA. Pa3ioyeHre aHaTATHUECKON
(dbyHKIMM B cTerieHHOM psifi. KpuTepuii aHaMMTUYHOCTU (DYHKIIUH.

20. HocTaTouHoe yc/ioBUe Pa3/ioKUMOCTH (YHKIUU B CTETIEHHOU PSifl.

21. Pasnosxenue B psg Teiiiopa nokasaTe/bHOM QYHKLMHU e, TPUrOHOMeTpHUeCcKHUX (yHKLMIA COSX, Sinx,
HaTypanbHoro forapudma In(1+x), 6MHOMUANBHBIN psizi. PasznoxkeHue B psaz, Teisiopa APYrUx 3/1eMeHTapHbIX
hyHKLUHN.

22, [MonsTre 0 AeNCTBUSAX HAJ| CTeTIeHHBIMU PsJaMU: YMHOKeHMe CTelleHHBIX PSJIOB, [ie/ieHre CTeTleHHbIX
PSZI0B, TIOACTAHOBKA psiJia B PSif.

23. ITpubnvkeHHbIe BEIUMC/IEHUS C TIOMOILBIO CTETIeHHBIX PS/IOB, OLIEHKA MTOTPEITHOCTH B CTyJae
3HaKOuepeAyHIIerocs ¥ 3HaKOIOJIOXKUTEILHOTO psifia. Jpyrvie MpusioyKeHus: CTelleHHBIX PsiZioB.

24. OpToroHanbHbIE 1 OPTOHOPMHUPOBAaHHBIE CUCTeMbI (PyHKIMHA. OPTOrOHaIbHOCTE TPUTOHOMETPUYeCKOU
cucTeMbl QyHKIMIA Ha oTpeske [-Ti,1].

25. HopmupoBka cucteMbl GyHKIMNA. Pa3noxxeHre 1I0 OpTOHOPMHUPOBAHHON cUCTeMe (hYHKIIHMA,
Kosddunmentsr @ypre.

26. HopmupoBka TpuroHomeTpuyeckoil cucreMsl GyHKLuM. OnpeseneHre TpPUTOHOMETPUUYECKOTO psifia
®ypre. Kosapdurments: Pypre.

27. [MonsTre KycOuHO-TIaIKON (YHKLINM, 3aJaHHOM Ha oTpe3Ke. TOUKM pa3pbiBa MepBOro po/ia.
Pa3sno)keHre KyCOUHO — IVIaIKUX 2T-TIepUoAnYecKrX QyHKLWI B TPUTOHOMeTpHUecKue psipl Dypre.
®opMyMpoBKa MPUHLMIIA JIOKaTU3aLUH.

28. [IpencraBnenue HerleproArYecKor GyHKUMY psiioM Dypee.

29. Psiapl @ypbe A1 YeTHBIX (HeueTHbIX) QYHKUMN. Pa3nokeHre pyHKUMH, 3afaHHBIX Ha oTpe3ke [0,m], B
psi} 10 KOCMHYCaM WK CUHYCaM.

30. TpuroHomerpuueckue psasl Pypbe B (i1ydae IPOU3BO/ILHOIO UHTEpBasa.



31. CxopgumocTsb psifoB Pypbe B «cpenHem». HepaBeHncTBo beccens. ITosiHOTa ¥ 3aMKHYTOCTb
OpTOroHa/IbHOM cucTeMbl GyHKLMM. PaBeHcTBo IlapceBass. [TosHOTa ¥ 3aMKHYTOCTb TPUTOHOMETPHUYECKOM
cucTeMbl QYHKLHA.

32. Nurerpan ®ypoe. UnTerpan @ypbe A5t UeTHBIX U HeUeTHBIX GyHKUUN. IHTerpan ®ypre ast
GbyHKIMH, 3alaHHBIX Ha TpOMeXyTKe [0, +00). [Tpeobpa3oBanust Pypwe, hopMyJibl 0OparieHusl.

33. OpuryvHansl 1 U300pa’keHus, TeOPEMBI CYLL[eCTBOBAHHS M eAMHCTBEHHOCTH, N300pakeHHe eAUHUYHOTO
CKauKa, TI0Ka3aTe/IbHOM, CTelIeHHOM, TPUTOHOMeTPUUECKUX U THIepOonuecKux (GyHKIMHN.

34. TeopeMsbl TO100Hs, CMeIL|eHus], 3aTa3/JbIBaHus, CBePThIBaHUsI OpUruHasoB. [IuddepeHIiipoBaHye U
VHTerpupoBaHye OpUrMHAaOoB.

35. Tabsuiia OpUrHHAMIOB 1 UX N300paykeHHH.
36. ITpumeHenue ripeobpa3oBanus Jlariaca K uHTerpupoBanuio JIAY u cucrem JIIY ¢ mocTosHHBIMU

K03(dHLeHTaMy, BEIYUC/IEHNI0 HeCOOCTBEHHBIX MHTErPaioB, pellleHHI0 MHTerPabHbIX YPaBHEHHH,
HEKOTOPBIX 33Jjau MaTeMaTHueCKon (pU3NKH.

Kputepuu oneHuBaHus (o1eHOYHOe cpe/CcTBO - KOHTPO/IbHBIE BONPOCHI)

OuneHka Kputepuu orjeHMBaHUS

CTyJeHT fian pa3BepHYyTbIM OTBeT Ha BCe BOMPOCHI U [IPU 3TOM
TPEeBOCXOHO YACHT AL PasBepryT P P

TPOJ,eMOHCTPYPOBas 3HaHKe JOMOTHUTETBHOIO MaTepHrara.
OT/IMYHO CTyJeHT fian pa3BepHyTbIi OTBeT Ha BCe BOIIPOCH.
OUYeHb XOPOLLO CTyzeHT jan OTBeT Ha BCe BOIIPOCHI, BO3MOXKHO C He3HAUMTE/IbHbIMU HeJl0UeTaMH.
XOpOLLO CTyzileHT OTBeTH/1 Ha OOJ/IbLIYIO YacTh BOIIPOCOB C He3HAUUTE/IbHBIMY HefloueTaMH.
YZI0B/IETBOPUTE/IEHO CTyzeHT OTBeTH/I Ha OOJIBIIYIO YaCTh BOIIPOCOB C CYILI[eCTBEHHBIMU HeZI0UeTaMH.

[pu oTBeTe CTyEHT AOMyCKaeT rpyObie OMHMOKY B OCHOBHOM MaTepuase u
HeYZl0B/IeTBOPUTE/IbHO

1IeHUU CTaHJapTHbIX u.
ele CTaHza 3aza

OTcyTCTBHE 3HAHWI MaTepuasa, OTCYTCTBYeT CIIOCOOHOCTh pelleHusl CTaHJapTHBIX
IVIOXO

3ajiau.

6. YueOHO-MeTOfMUeCcKOe 1 HH(}OpMaoOHHOe o0ecrieyeHHe JUCHHMILTHHBI (MO/y/1s1)

OcHOBHasi iuTeparypa:

1. CongaToB Muxaun AsekcaHipoBuu. MaTeMaTHUeCKUi aHanu3 (GyHKIMKU OHOTO TIEPEMEHHOTO : yue0.
nocobue a1 ctygeHToB HHI'Y, oOyuaromyxcst 1o HaripaB/IeHHsIM MOATOTOBKH "®u3uKa", "DIeKTPOHUKA



Y HaHO3J/IeKTpOoHUKA", "MIHhOpM. cucTeMbl U TexHOMOTHUU" / HUXKeropoCKuii rocy1JapCTBeHHbIN
yHuBepcureT uM. H. U. JlobaueBckoro. - H. Hosropog, : 3a-so HHI'Y, 2013. - 309 c. - ISBN 978-5-
91326-276-9 : 239.99., 112 5k3.

2. ConparoB Muxaun AnekcaHapoBuu. MaTtemMaTiyecKuii aHau3 GyHKLMHA MHOTHX TepeMeHHbIX : yueb.
rocobue s cryaenroB HHI'Y, obyuaroruxcs 1o HaripaBieHysM roarotoBky 03.03.02 "dusmka",
11.03.04 "DnekTpoHrKa ¥ HaHO31eKTpoHUKaA", 09.03.02 "MHdbopMm. cucTteMbl U TexHonoruu", 28.03.02
"HaHOTeXHO/IOTHH ¥ MUKPOCHCTeMHasl TexHHUKa" / 1o obiry. pex. M. A. Congartora ; HHI'Y. - H.
Hogropog, : M3a-80 HHI'Y, 2014. - 227 c. - ISBN 978-5-91326-309-4 : 123.40., 92 3k3.

3. CongatoB Muxawun Anekcanapoud. MiHTerpasisl HeCOOCTBEHHBIE U 3aBHUCSIIHE OT TTapaMeTpa. Psbl :
yueb. mocobue gy1s ctygentoB HHI'Y, obyuaroiuxcs mo HarpaBieHusM nmoarotoBku 03.03.02 "dwusmka",
11.03.04 "OnekTpoHuKa 1 HaHO3/1eKTpoHUKaA'", 09.03.02 "VHdopm. cucteMsl 1 TexHonoruu", 28.03.02
"HaHoTexHosioruv 1 MUKpocucTeM. TexHUka" / riog, pea. M. A. Congarosa ; HHI'Y. - H. Hosropog :
N3pn-so HHI'Y, 2014. - 184 c. - ISBN 978-5-91326-313-1 : 140.53., 94 3k3.

4. Bepman I'eopruit HukonaeBuu. COOpHUK 3aau 10 KypCy MaTeMaTH4ecKoro aHanuv3a : [/ By30B]. -
20-e u3g. - M. : Hayka, 1985. - 383 c. : un. - 1.20., 324 3ks.

[JomnonHuTtenbHas 1uTeparypa:

1. Kpyrnosa C. C. Teopus nipefienio. [IuddepeHiiranbHoe ucurcieHyve QyHKIUN 0THON TiepeMeHHOU :
3/IeKTPOHHOE yueOHO-MeTondeckoe mocobue / Kpyriosa C. C., INankuna C. FO., I'ankun O. E. -
Hwxkuuit Hosropog : HHI'Y um. H. U. Jlo6aueBckoro, 2010. - 96 c. - Bubiuorp.: 10CTyHa B KapTOUKe
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[TporpammHOe obecrieueHrie 1 VIHTepHeT-peCcypChl (B COOTBETCTBHUU C COJlePyKaHHEM IMCIATUIAHBI):

www.biblioclub.ru 3BC «YHuBepcuteTckas 6ubMoTeKa OHJTANH»
www.elibrary.ru HayuHast snekTpoHHasi 6uboTeka
www.ebiblioteka.ru YHuBepcasbHble 6a3bl JaHHBIX U3ZaHUMA

7. MaTepua/ibHO-TEXHHYeCKoe ofecneyeHHre AUCHUIUIAHBI (MO/YJIs1)

YuebOHble ayAWTOPUM [i/is1 TIPOBeJieHHs yueOHBbIX 3aHSITMM, TpeJyCMOTPeHHBbIX 00pa3oBaTe/bHOM
MPOrpaMMO#i, OCHaIeHbl MYyJIbTUMeAUHWHBIM 000py/0BaHHeM (TIPOEKTOpP, 3KpaH), TeXHUYeCKUMHU
cpeAcTBaMu 00yYeHHsl.

[MomerieHust A7IsT CAaMOCTOSITEIbHOM paboThl 00YYalOIMXCSI OCHAIL[eHbl KOMITbIOTEPHON TEeXHUKOW C

BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeTr" u obecrieueHbl [OCTYIIOM B 3JIEKTPOHHYIO
nH(OpPMarMOHHO-00pa3oBaTebHYIO Cpesy.

IIporpaMMa cocTtaBfieHa B cooTBeTcTBUM C TpeboBanusmMu OPI'OC BO 1o HampaB/ieHUIO
noarotoBku/crieriianbHocTy 03.03.02 - du3uka.

AgTop(s1): SlctpeboBa VpyHa FOpbeBHa, kaHAUAAT (PH3MKO-MaTeMaTHYeCKUX HayK, JOLEHT.



3aBepyromuii Kadenpoii: UynpyHoB EBrenuii Baagumuposud, AoKTop (GU3UMKO-MaTeMaTHYeCKUX
HayK.

ITporpamma o/j00peHa Ha 3acefiaHuu MeTouueckoi komuccur ot 09.01.2024, mpotokon Ne 6/H.
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