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1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOuctunmza 51.0.06.01 Marematiueckuii aHanmM3 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 8 cchepe cgoell
npogpeccuoHanbHoli
oesame/nbHOCMU;

3HaHus 8 obaacmu ¢pusuko-
Mamemamuueckux u (uau)
ecmecmeeHHbIX HAYK 8 cepe
ceoell

npogeccuoHanbHoU
OdessmenbHOCMU

HJl OIIK-1: [JemoHcmpayus
cnocobHoCmu npumeHsMb
6a3zosble 3HaHus 8 obaacmu
¢usuko-mamemamuyeckux u
(w1u) ecmecmeeHHbIX HAYK 8
cpepe cgoeli
npogeccuoHanbHou

desimenbHOCMU

U UHMe2panbHO20 UCUUCAeHUS
yHKYULl 00HO20 U HeCKOAbKUX
8ewjeCmeeHHbIX NepeMeHHbIX;
meopuu Yuca108bIX U
(pyHKYUOHANbHBIX PSI008; UX
NPUIONACEHUS K KAACCUHeCKUM
3a0auam ¢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.

HJT OTIK-1:

3Hamb OCHOBHble NOHAMUS U
meopembl OuppepeHyuAIbLHO20
U UHMe2PAnbHO20 UCUUCAEHUS
¢yHKYull 00HO2O0 U HECKObKUX
8elyecmeeHHbIX

nepemMeHHbIX;, meopuu 4uc/i108blX

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 OIIK-1.1: /lemoHcmpayus OIIK-1.1: 3aodauu
npumenamb 6a3oeble | cnocoGHOCMU NPUMEHSMB 3Hamb 0CHOBHble NOHAMUS U AydumopHas DK3aMeH:
3HaHus 6 obaacmu 6asoeble meopembl OuppepenyuansHo20 | KOHmponbhas paboma | 5.5

KoumposnbHble
80NpOCh!




U (pyHKYUOHANBHBIX PSI008; UX
NpUIONHCeHUs K KAaCcCUYecKUM
3a0auam ¢usuku.

Ymemb npumeHnsmsp
Mamemamuueckue mMemoobl 0415
peweHus 3a0ay gusuku;
UCno/b308amb A0eKEAMHbILl
mamemamuyeckull annapam;
8bINOHAMD NPUBAUIICEHHDLE
8bIYUCAEHUS U OYeHUBAMb UX
no2pewHoCmb; UCNOob308aMb
MemoObl MamemMamu4yeckozo
MOOeNuUpo8aHust 8
npakmuueckol desimeabHOCMU.
Baademb Hagblkamu
npumeHeHusl noHsamMuii u
KOHCmpyKyutl
mamemamu4eckoz2o aHanu3d K
PpeleHu0 KOHKpemHbIX 3a0ad,
memooamu peuwleHust
NPUKAAOHbIX 3a0ay.

3. CTpyKTypa U cojep)KaHHe AUCIUILIUHbI

3.1 TpyA0eMKOCTb AUCLUII/IUHBI

OYHas
O011as TPy/J0EMKOCTBD, 3.€. 16
Yacos o yueGHOMY I/IaHY 576
B TOM UHCIIe
ay//MTOPHBIE 3aHATHSA (KOHTAKTHasi padora):
- 3aHATHS JIEKI[HOHHOT'0 THIIA 160
- 3aHATHSA CEMHHAPCKOro THMNa (MpPaKTHYeCcKHe 3aHATHs / 1abopaTopHbIie PaGoTh) 128
- KCP 6
caMocTosTe/IbHasA padoTa 165
ITpomexyTouHas arrecTanys 117
JK3aMeH

3.2. CozepxaHue JUCLUIIIVHBI

(cmpykmypupoeaHHoe no memam (pa3denam) C YKA3aHUeM OmMeeOeHHO20 HA HUX Ko/auuecmed

axkademuuecKux uacog u 8uobl yuebHbIX 3aHamuil)

HanmeHoBaHue Ppas3fesoB U TeM AUCLUTIIMHBI Bcero

B TOM UHcC/ie

(uacer)

Yackl U3 HUX

KonTakTtHas pabora (paboTa Bo
B3aUMO/IefiCTBUH C IIperofiaBaTesieM),

3aHATUS
JIEKLIMOHHOTO
THTIA

3aHATUS
CeMHUHapCKOTo
THTIA

(mpakTHUeckue

Bcero

CamocTrosiTenbHast
pabota
obyuarorerocs,
Yackl




3aHsTUsA/Mabopa
TOpHbIE
paboThI), uackl

0 0 0 0 o]

o) o) o) o) o)

0 0 0 o} o]
Tema 1. BresieHue B aHanus. 15 8 6 14 1
Tema 2. IT . Hi

ema peJienbl TI0C/Iel0BaTeNbHOCTH U (YHKLMU. HerpepbIBHOCTD 35 16 1 28 7

GbyHKUUH.
Tema 3. IuddepeHipanbHOe HcurcieHre HYHKIWN OfHON IepeMeHHOM. 47 20 16 36 11
Tewma 4. VIHTerpanbpHoe Ucurcienre HYHKIUI OfHON epeMeHHOMH. 51 20 20 40 11
Tema 5. luddepenipansHoe ucuncaeHre QyHKLIMIA MHOTUX TIepeMeHHBIX. 44 18 14 32 12
Tema 6. KpaTHble UHTerpasbl. 39 14 10 24 15
Tema 7. KprBo/vHeiiHble 1 TOBEPXHOCTHbIE HHTErpasIbl. 41 16 10 26 15
Tema 8. VIHTerpasibl HeCOOCTBEHHBIE 1 3aBUCSIL[ME OT TlapameTpa. 39 16 8 24 15
Tema 9. Unciioble, pyHKUMOHAIBHBIE U CTENEHHBIE PSI/IbL. 74 12 20 32 42
Tema 10. Psip v unterpan ®ypee. 40 10 8 18 22
Tema 11. TIpeo6pa3oBanue Jlariaca. 28 10 4 14 14
ATrecrarus 117
KCP 6 6
HWroro 576 160 128 294 165

Copiep>kaHue pa3/e/ioB U TeéM JUCIUILTUHBI

Tema 1. BeegieHve B aHanmu3

ITpeamet MatemaTuky. @U3nueckue SIBIeHUsS KaK ICTOYHUK MaTeMaTHyeCKUX TIOHSTHHA.

[ToHsiTHIE MHOYKECTBA, OTlepalvuy ¢ MHOXKecTBaMu. DyHKIMS [IeHICTBUTeTbHOTO TIepeMeHHOT 0,
ob6sacTh onpeiesieHust U 001aCTh M3MeHeHusl, Croco0b! 3ajaHust GyHKIUK. I'paKy OCHOBHBIX
3/1leMeHTapHbBIX (GYHKUWH (TipsiMasi, tapabosia, Kyoudeckast lapaboJia, OKpY»KHOCTb, THTIepboa,
roKa3areibHas U Jiorapudmuueckast GyHKLIWH, TPUTOHOMETpUUeckue GhyHKIUK). O6paTHbIe
TpUTOHOMeTpHUUeckre GYHKLWH 1 UX cBoiicTBa. [Ipeobpa3oBanue rpadgukoB. [TocTpoenre rpadkoB
C TIOMOIIIBIO 1IeTI0YKHY 1peobpa3oBanuid. [lelicTBus ¢ rpadvikaMu. I'padvik C105KHOM HYHKIMH.
I'padmik yHKIMM, 3ajaHHOM TTapamMeTpuyecKu. [TospHble KOOPWHATHI.

Tewma 2. IIpesens! nocnenoBatenbHOCTU U GYHKIMU. HenpepbIBHOCTD (hyHKIMU

[TonaTre mocnef0BaTeTIbBHOCTH IeHCTBUTEIBHBIX unces. [Ipesen nociesoBaTelbHOCTH.
l'eomeTpryeckuii CMBICT Mpejiena Moc/iefoBaTeIbHOCTU. TeopeMa 0 e IMHCTBEHHOCTH Mpefera.
OrpaHnueHHOCTh CXO/AIIeNCs TT0C/IeIoBaTe/IbHOCTH. [IpeiesibHbIe TIepexo/bl B paBeHCTBaX U
HepaBeHCTBax. TeopeMa 0 Cyll|eCTBOBaHUU Mpe/ie/la MOHOTOHHOM OrpaHUUeHHOM
T0C/IeJ0BaTe/IbHOCTH, Uurciio e. [ToHsATHe oAroce[oBaTeTbHOCTH, YaCTUYHbIe Tpefiesibl. TeopeMa
Bonbuano-Beliepirpacca. Kpurepuii Komu cxogruMocTy moc/ieoBaTe/IbHOCTH. BerunciieHue
Tipe/iesioB TI0C/eJ0BaTeTbHOCTE.

[penen dyHKIMYM felicTBUTeBFHOTO TiepeMeHHOT0 10 Ko 1 o eiiHe. ["'eomeTprueckuii

CMBIC/I TIpeiesia GYHKI[UU AeUCTBUTE/ILHOTO TlepeMeHHoro. OgHoCcTOpoHHYe Tipefienbl. CBoMCTBa
nipeziesioB GyHKLMI. AprdMeTryecKre onepaliii HaJl (GyHKLIMAME, UMerLUMU npefien. [1epBriii u
BTOpOM 3aMeuaresibHbIe TIpefieNibl U ciefcTBUs U3 HUX. Knaccudukauys 6ecKkoHeuHO Masibix U
OeckoHeuHO 60JBIINX (BYHKIMHM. JKBUBaeHTHbIE 0eCKOHEUHO MaJibie 1 6eCKOHEUHO OoJbIive
¢byHKUuM. BeIunciieHre npeenos, B YaCTHOCTH, IIPUMeHeHre 3aMeHbl Ha SKBUBa/IEHTHYH (DyHKLIMIO
Y METO/ia Bbl/le/ieHUs [7IaBHOW YacTH TIPY BbIUMC/IEHUU TIPe/ie/ioB.

HerpepriBHOCTE (hYHKIMY [IeHICTBUTETHFHOTO TIePeMEHHOT0 B TOUKe ¥ Ha MHOXKECTBe.
Apudmetrueckue JeHCTBYS C HENPEPLIBHBIMU (YHKIMSIMU. HerpepbIBHOCTE CJIOXKHOM (DYHKIIHH.




TeopeMa o Cy11[eCTBOBaHWH U HEMPepBIBHOCTH 0OpaTHOW GyHKIuKU. CBOWMCTBa (QyHKLIWH,
HeTpephIBHBIX Ha oTpe3ke. CoxpaHeHue 3HaKa HellpepbIBHOM (hYHKILMM; CyIlleCTBOBaHHE KOPHS Y
(GyHKUUM, IPUHUMAIOLIeH Ha KOHL]aX 0Tpe3Ka 3HaueHHs Pa3HbIX 3HAKOB; TeOpeMa 0
MIPOMEXKYTOYHBIX 3HaueHHsiX. Teopembl BeliepiiTpacca 06 orpaHMueHHOCTH HelpepbIBHOM Ha
oTpe3ke QyHKLWHU U O JOCTIKEHWH HellpepbIBHOM (PYHKLMY Ha OTpe3Ke CBOUX TOYHBIX BEPXHEeH U
HIDKHeU rpaHeli. PaBHoMepHas HerpepbIBHOCTb. Teopema KanTopa. OfHOCTOpOHHSs
HerpepsIBHOCTh. Kiaccrdukanyst Touek pasphbiBa.

Tema 3. JuddepeHipanbHOe UCUUCIeHHe QYHKI[UN OZHOMN epeMeHHON

[Tpon3BoHbIE ¥ OJHOCTOPOHHKE NTPOU3BO/IHBIE, OECKOHEUHBIe IPOM3BOZHbIE.

T'eomeTpuyecKuii ¥ HU3NUECKUI CMBIC/T TPor3BoHOM. [TpaBua AuddepeHIMPOBaHus 1 TabauLa
Npou3BOJHBIX. [Juddepeniian 1 ero reoMeTpuueckuil cMbIcil. [Ipon3BoHast ClI0>KHON (YHKLMU.
Jlorapudmuryeckoe audepeHipipoBaHue, MIPOU3BOAHAS CTEIIEHHO-TI0Ka3aTeIbHON (DYHKLMH.
ITpousBogHbIe 1 AuddepeHIaNb BHICIINX MOpsaKoB. @opmyna Jlelibuuna. IHBapuaHTHOCTD
(hopMBbI [1ePBOT0 ¥ HEMHBApHUAHTHOCTh (POPMBI BeICIINUX AuddepeHLanos. [lapameTpruuecku
3aJaHHble GYHKLUUH U UX JuddepeHurpoBanye. [IponsBogHas GyHKUWH, 3aJaHHON HEsIBHO.
OcHoOBHbBIe TeopeMbl A hepeHITMaILHOTO HCUKC/IeH s: TeopeMbl @epMa, Poss, Jlarparska, Ko,
[IpaBuno JlonuTans AJisi packpbITys HeonpeeneHHocTell. @opmysia Teitnopa u popmyia
MaxksopeHa. Pa3noxenus o opmMysie MakniopeHa OCHOBHBIX 3/1eMeHTapHbIX (DYHKLMIL.
[punoxxenus popmysl Teitnopa. [Ipr3HakKu MOHOTOHHOCTH (YHKLIMM Ha IPOMEXKYTKe.
OKCTpPeMyMBbI U TIPaBUJ/Ia UX HAaXOXK/JeHHUs. BBITYKI0CTb, BOTHYTOCTh U TOUKH Teperuba. ACUMITOTHI.
[Mpumenenue guddepeHLIMaTbHOTO UCUMC/IEHUS K UCC/IeIOBaHUIO QYHKLIWM U [TOCTPOEHHUIO
rpa¢uKoB.

KpuBble Ha JIOCKOCTY U B [IPOCTPaHCTBe: TIOHATHE JI/IMHbI KPUBOH, HAaTypa/bHbIi [1apaMeTp,
JIOCTaTOUHOE YC/IOBHe CTIPSIMIIIEMOCTH KPUBOM, KDUBU3HA KPUBOU, PaZilyC U LIEHTP KPHUBU3HBIL.
Tewma 4. IHTerpanbHoe ncuncaeHre GyHKIMN OJHOM repeMeHHOU

[MonsiTre nepBooOpa3HoOii U Heompe/ie/leHHOT0 UHTerpasia. CBOMCTBa Heomnpe/je/IeHHOT O

uHTerpana. Tabnuiia HeonpejeieHHBIX UHTETPaJIOB. TeXHWKa MHTerpUpPOBaHus (HerocpeCTBeHHOe
MHTErpUpOBaHKe C NTOMOIIIbIO Tab/IML], MeTO/, pa3/ioyKeHHs], 3aMeHa TlepeMeHHOM, HHTerpUpOBaHue 110
YacTsM, TIpYBe/ieHre KBaJpaTHOTO TPexuieHa K KAHOHNYeCKOMY BUZY). PasnoykeHre MHOTOU/IeHa C
JeMCTBUTeIbHBIMU K03((duiieHTaMy Ha MHO>KUTeu. [IpeficTaBneHye NpaBU/IbHON paljuoOHa/IbHON
Zpobu B BUJie CYMMBI TIPOCTEHIIINX pallOHa/IBHBIX Apobeii. VIHTerpupoBaHue MPOCTEHIINX Apobeit.
WuTerpupoBanyve panvoHanbHeIX QyHKIMNA. CBe/leHre UHTeTPaoB OT UPPAL[MOHAIBHBIX U
TPUTOHOMETPUUECKUX PYHKLWN K MHTeIrPUPOBAHUIO PALIMOHAIBHBIX (PYHKIWH.

OnpezeneHHBIN UHTErpal. Y CJIOBUe CyLleCTBOBAHMS OMpeZesieHHOro uHTerpasa. Kinacce
WHTerpupyeMsbIx QyHKIMA. CBOKCTBA OIpe/ie/leHHOr0 MHTerpasa. VIHTerpas ¢ nepeMeHHbIM
BepxHuM TipesiesioM. Popmyra HetotoHa-JleiibHuIja. [IpriokeHre onpe/ie/IeHHOT0 UHTerpasa K
BBIUMCJIEHUIO AJIUH AT, TUIoMIaiel TUIOCKUX Guryp, o0beMoB U I/I0Iazeli TTOBePXHOCTH TeJ
BpalljeHusl.

Tema 5. JuddepeHipanbHoe ucurcaeHre QYyHKIUN MHOTHX TTePeMeHHBIX

[TonsiThe GYHKIMY IBYX IepeMeHHBIX, ee TeoMeTprueckoe n3o0pakeHnne. @yHKIMK Tpex U

Oosee mepeMeHHBIX. [IOHSATHE N-MEPHOTO apU(pMeTHUeCKOT0 TIPOCTPAHCTBA, eBK/IH0BA
NIPOCTPAHCTBA, HOPMa, MeTPHKa, CKaJsIpHOe [IPOM3Be/ieHue.

IIpenen u HenpepbIBHOCTG. [IBOiHbIE U MOBTOPHBIe Npesernbl. duddepeHpansHoe

vcurcsieHre GyHKLIUN MHOTHUX repeMeHHbIX. YacTHble ipou3BogHble. dnddepeHIMpyeMoCThb
GbyHKIMM MHOTHX TlepeMeHHbIX. Heo6xoaumblie ycnoBus auddepeHipipyeMocTy. [JocTaTouHble
yciioBus fuddepeHIpyeMocTy GyHKLMM MHOTHX ITepeMeHHbIX. [Ipon3BogHast ClOXKHOW QYHKLUH.
Huddepenipan GyHKIMY MHOTUX NepeMeHHBIX, IpUMeHeHHe ArddepeHIanoB K IpUOIKeHHbIM
BbIuMc/ieHusiM. [Ipon3BoiHast 1o HarpaesieHU0. I'pagneHT. CBs3b POU3BOAHOM 0 HAMpPaBJ/IEHUIO C
rpajiveHTOM. YpaBHeHHs KacaTe/bHOM MJI0OCKOCTH U HOPMaiy K TIOBePXHOCTH. I'eomMeTpruecKuii
cmblc fuddepentyana. [IpousBogHble U AuddepeHabl BHICIINX TOPsAKOB. PaBeHCTBO



CMelllaHHbIX TPOU3BOJHbIX. Popmya Telinopa. JKCTpeMyM.

HesBHble ¢yHkuyu. TeopeMsl 0 cylleCTBOBaHMU HesiBHOM (pyHKLIMK. PYHKIMOHA/IBHbIE
orpegenuteny. CyliecTBOBaHME CUCTeMbI HesIBHBIX QYHKLMA. Y C/IOBHBIHN SKcTpemyM. [IpaBuio
MHOUTesel Jlarpanxa. 3ameHa riepeMeHHbIX B U depeHIIHanbHbIX BbIpa)KeHUSX.

Tema 6. KpaTHsle nHTerpassl

Onpepienenue ABOHHOrO UHTerpana. Knaccel nHTerprpyemsix GyHKUui. CBolCTBa JBOMHOIO
uHTerpana. [IpuBefieHre [BOMHOrO MHTeTpasla K MOBTOpHOMY. KpriBo/iMHeliHble KOOpAWHATHI Ha
MA0CKOCTU. [1o/IsIpHBIe U 3/IMUMNTHYeCKUe KOOPAUHATEL. 3aMeHa repeMeHHbIX B IBOWHOM WHTerpare.
TpoitHoti uHTerpan. CeefieHHe TPOWHOIO UHTErpasia K IOBTOPHOMY. 3aMeHa NepeMeHHbBIX B TPOWHOM
uHTerpase. Ceprueckrie U LUIMHAPUUECKHE KOOPAUHATHI.

Mepa JKoppaHa. V3mepumMble MHOXKecTBa. Heob6Xxo1Moe 1 0cTaTOYHOE yC/I0BHe

M3MepUMOCTH MHOXKeCTBa Ha IJIOCKOCTH. I1prokeHns JBOVHBIX U TDOWHBIX UHTErpajioB:
BBLIUMC/IEHHE TUIOIIaH TI0CKON Urypsl, o6beMa Tena, TI0LIa {1 IOBepPXHOCTH, MacChl, KOOPJAWHAT
LleHTpa Macc, CTaTU4eCKUX MOMEHTOB U MOMEHTOB MHepLINH.

Tewma 7. KprBosivHeliHbIE U TOBEPXHOCTHBIE UHTETPabl

OnpesieneHyie KpUBOMHENHBIX UHTerpasoB. OCHOBHbIE (JOPMYJIbl BEIUMC/IEHUS

KPUBOJIMHEMHBIX UHTErpanoB. LIUpKyisiys BekTopa. Berancienre paboTs! cusbl. @opmyria I'puHa.
Brluncienye njomaay ¢ OMOILBIO0 KPUBOJIMHENHBIX HHTErpaloB. Y C/IOBUSl HE3aBUCUMOCTH
KPUBOJIMHENHOr0 MHTerpasna oT nyTy. OrpeesieHyst IOBePXHOCTHBIX UHTErPajioB MepBOTo U
BTOPOTO pojia. BriuncieHne MoBepxXHOCTHBIX MHTErpasioB. [I0TOK BeKTopa uepe3 MOBePXHOCTb.
CkassipHble 1 BeKTOpHbIe nosst. Teopema ["aycca-OcTporpazickoro, ee BeKTopHast hopma.
JvBepreHIya BeKTOPHOTO MO/ U ee NHBapUaHTHOe omnpeziesieHue. Teopema CTOKca U ee BEKTOpHast
(opma. PoTop 1 ero nHBapuaHTHOE OIpejieNleHue.

Tema 8. VHTerpasisl HecOOCTBEHHBIE U 3aBUCSIIHE OT IapamMeTpa

OnpeneneHre HeCOOCTBEHHBIX MHTETPAJIOB TIEPBOTO ¥ BTOPOTO PO/ia. JTaJIOHHbIE UHTETPAJIbI.
CBoiicTBa CXOAAMMXCS HHTeTpaoB. KpuTepun CX0AMMOCTH HeCODOCTBEHHBIX HHTETPasIoB.
IoctaTouHble MPU3HAKK CXOAUMOCTH HeCOOCTBEHHBIX MHTerpaioB. Ma)KOpaHTHBIN MPHU3HAK
cpaBHeHUs1. [IpezienbHBIN NPU3HAK cpaBHeHMs. AGCOJIIOTHAs U YC/IOBHAsI CXOAUMOCTD
HecoOCTBeHHBIX UHTerpasoB. [TpusHak AbGesns. [TpusHak Jupuxie. PacipeHre MeTo0B
MHTEerprpoBaHus Ha HeCOOCTBEHHbIe MHTerpasibl. 3aMeHa repeMeHHbIX. VIHTerprpoBaHue 10 YacTsiM.
I'naBHOe 3HaueHHe HeCOOCTBEHHOT0 MHTerpasa. VIHTerpasbl, 3aBUCSIIMe OT ITapameTpa.
HemnpepwiBHOCTE, JuddepeHLIMPOBaHYEe U MHTETPUPOBaHUe 10 rapametpy. HecobcTBeHHbIe
WHTerpasbl OT apameTpa. VMIHTerpass! Diisiepa 1epBoro ¥ BTOpPOro pofia. BelunicieHue HHTerpaaos C
riomornpio beta- u I"amma-dyHKIH.

Tema 9. UncioBele, PyHKIMOHAIbHBIE U CTETIeHHbIe PSZbI

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

psiga. Heobxogumoe yciioBre cxoguMocTy. [locTaTouHble MPU3HAKKA CXOJUMOCTH: Ma)KOPaHTHBIN U
Tnipe/ie/IbHBIN TIPU3HAKK cpaBHeHus, [Janambepa, Ko, nHTerpanbHeii, [uprxie, Abers.
AGcontoTHast ¥ yC/IOBHAsI CXOAMMOCTb. Y MHOXKeHHe psiZioB. [TepecTaHOBKA U/IeHOB psifia.
OyHKIMOHa/IbHbIE [T0C/Ie0BaTe/IbHOCTU U psifibl yHKLMH. [ToToueuHasi ¥ paBHOMepHast
cxogumocTs. [Ipu3sHak BeliepiinTpacca paBHOMeEpPHON CXOAMMOCTH QYHKLIIMOHAIBHOTO psifia.
HenpepbIBHOCTb CyMMBI, MHTeTpUpOBaHue U fuddepeH1poBaHie paBHOMEPHO CXO/AIINXCS PSJOB.
CreneHHol psifi. Paguyc ¥ MHTepBas CXOAUMOCTH CTelleHHoro psifia. JuddepeHiipoBaHue 1
VMHTerpUPOBaHKe CTETIeHHOTO psiZia BHYTpU 00siactu cxogqumoctu. Ps Teitiopa u MaksopeHa.
CraH/ilapTHbIe Pa3/I0’KeHHs1 OCHOBHBIX 3/IeMeHTapHbIX (DYHKIMH B psif, MaksopeHa. [IpubmkeHHbIe
BBIUMCJIEHHSI C TIOMOLLBIO PSIZIOB 3HaUeHWH QYHKLMM, MHTerPasioB, pellieHre anredpanueckiux v
IuddepeHLIManbHbIX YpaBHEHUM.

Tewma 10. Pag u unterpan ®ypee.

IMTocranoBka 3ajaun. ['umsbepToBo npocTpaHcTBo. CKasipHOe Mpor3Be/ieHre U HopMa

¢yHkuuu. [ToToueuHast, paBHOMepHasi CXOAUMOCTb U CXOJUMOCTb B CpeZIHeM I10C/Ie/l0BaTe/IbHOCTel



u psimoB. OpTOroHabHBIE M OPTOHOPMUPOBAHHbIE 3IEMEHTHI TIPOCTPAHCTBA CO CKaSPHBIM
npousBezieHUeM. Psyyy @yphe 110 OpTOroHaabHOM 1 OPTOHOPMUPOBAHHOW crcTeMaM GYHKLMIA.
MuHHMaIbHOe CBOMCTBO YaCTUUHBIX CyMM psifia @ypre. HepaBeHcTBO Beccens. YcioBue
cxopumoctu psifia @ypoe. PaBeHcTBO [1apceBans. 3aMKHYThIe U TIO/THbIE OPTOTOHA/IbHbIE CUCTEMBbI
3/IEMEHTOB B IIPOCTPAHCTBE CO CKaJ/ISIPHBIM MpOW3BeZieHneM. TpuroHoMeTprdeckuii psifi ypoe a1st
21 - nepuoAnUeckux MyHKIUN. Pa3ioykeHre ueTHOU U HeueTHON DYHKLIUY B TPUTOHOMETpUUYeCKU
psig @ypre. Tpuronomerpuueckuii psig, @ypbe As1st QyHKLIMNA IPOX3BOIBHOIO TIEpHOJaA.
Kommnekchasi popma psisia @ypoe. [ToToueuHasi u paBHOMEepPHasi CXOAUMOCTb TPUTOHOMETPHUYECKOTO
psina @ypoe. [TosTHOTA TPUTOHOMETPUUECKOM CUCTeMbI PYHKLIUH.

WuTterpan ®ypoe Kak npeenbHbIN ciydai psiga dypee. [locTaTouHble IPU3HAKK

cxopumoctu uHTerpasa @ypee. [IpeacraBnenve ¢hyHkIKM nHTerpasioM Pypre. [IpescraBneHye
YeTHOU U HeueTHOH (pyHKUMM uHTerpanom ®ypre. KomrsiekcHoe rpsimoe 1 o6paTHoe
nipeobpazoBanus dypre. CuHyc-nipeodpasoBanusi Pypre v KOCUHYC-TIpeobpa3oBanust Oypebe.
Tema 11. ITpeo6pa3oBanue Jlamnaca.

OpuruHasbl ¥ X 1300pakeHHsl, TEOPEMbI CYLI[eCTBOBAHHUS U eJAHCTBEHHOCTH, CBOHCTBA
orieparopa Jlartaca. Vi306paxkeHusi e JMAHUYHOTO CKAyKa, TIOKa3aTe/TbHOMN, TPUTOHOMETPUUECKHUX,
rurnep0boIMUecKrX, cTereHHOW QyHKUWH. TeopeMbl To00Ms1, CMellleHus], 3ara3/bIBaHus,
CBepThIBaHUs OpyUruHasoB. [uddepeHiiipoBaHre 1 UHTeTpUpOBaHue opuruHaaoB. CBoJHas
TabJIMIIa OPUTHHAJIOB U MX N300paykeHU .

Ipunoxxenus rpeobpa3oBanus Jlarmaaca K uHTerpupoBanuio JIIY u cuctem JIIY ¢

MOCTOSTHHBIMH K03 (pui[eHTaMK, BBIYUCTIEHUIO HeCOOCTBEHHBIX MHTETPAJIOB, PEIIEHHIO
WHTerpaibHbIX ypaBHEHHH 1 HEKOTOPBIX 3alay MaTeMaTHUueckoi QU3NKu

4. YueOHO-MeTOoaMUeCKOe 00ecrieyeHHe CaMOCTOSITe/TbHOW Pad0ThI 00yJarouXcs

CamocrosiTenbHasi paboTta 0oOyuarouuxcsi BK/IIOUaeT B cebsi MOATOTOBKY K KOHTPOJIBHBIM BOITPOCAM U
3aZlaHUsIM [IJIs1 TEKYIero KOHTPOJISI U TIPOMEXKYTOUHOM aTTeCTalldd 0 UTOTaM OCBOEHHS JUCLIATUIAHBI
MIPUBEJIeHHBIM B II. 5.

CamocrosiTenbHasi paboTa CTyZieHTa NPy U3y4YeHUH AUCHUTITAHBI « MaTeMaTHuecKuii aHamm3»
BKJIIOUAeT BBIITOJIHEHYE 3a[JaHUM 10/] KOHTPOJIeM TpernozaBaTesis, pellieHre JOMAalllHKX 3a/laHuH,
BBITIOJTHEHHUE JIOMAIITHUX CaMOCTOSITe/TbHBIX Pa0oT, OATOTOBKY K CaMOCTOSITe/TbHBIM U
KOHTPOJIbHBIM paboTaMm, 3K3aMeHy.

CamocrosiTenbHast paboTa 3aK/r0uaeTcsi B 03HAKOM/IEHUH C TeOPeTHUeCKUM MaTepHasioM Io
yueOHHMKaM, YKa3aHHBIM B CITUCKe JTUTePaTyphbl, PeIlIeHNH TIPaKTUYeCKUX 3a7iay, TIOATrOTOBKe
OTBETOB Ha BOIPOChI CAMOKOHTpOJIsI. CaMocTosiTeNlbHast paboTa MOXKeT IPOUCXOJUTD Kak B
YUTaTbHOM 3ajie OMO/IMOTeKH, TaK U B JOMAITHUX YCIOBUSIX.

CamocrosiTenbHasi paboTa 110/, KOHTpoJieM Tperio/iaBaTe/isi HarpaB/ieHa Ha akTUBH3aL1io
TI03HaBaTe/bHOM /lesiTe/IbHOCTH CTY/leHTa U YCTaHOBJIeHHe «00paTHOM CBSI3U» MeX/Y CTY/IeHTOM U
TnperofiaBaTesieM.

B panHo#1 iporpaMme pa3paboTaHbl 3a/jaHus! 10 KOHKPETHBIM TeMaM JUCLUIIMHBI,
TI03BOJISIFOIIIYE CTYJieHTaM IJIy6ske U3yunTh JAHHbBIN pa3/iesl IporpaMMbl, ClIOCOOCTBYIOLIHe
BOCITUTAHHIO ¥ HUX CIIOCOOHOCTH MPYHUMATh CaMOCTOSITe/IbHbIe pellieHus1. [/ mpoBefieHus]
TeKYIL|ero KOHTPOJI1 C(POPMUPOBAHHOCTH KOMITETEHLIMHU UCII0/Ib3YHOTCS ayJUTOPHBbIE
CaMOCTOsATe/IbHbIE Y KOHTPOJIbHBIE PabOThI, IOMAIIIHEe CaMOCTOsITe/IbHbIe paboThl. [IprBeieHbI
3a/laHus /151 KOHTPOJIbHBIX Y CAMOCTOSITE/TbHBIX paboT, OTUETOB 10 TeMaM /IMCLUTUIMHBI.
M3yueHre TeOpeTHUeCKOTO MaTepyasa orpeenseTcs paboueid yueOHOM pOrpaMMOoit
JVCLIMIUIVHBL, KaJleHAapHbIM [1JIaHOM M3y4eHHUsl JUCLIUIUIMHEI U [lepeyHeM jiuTepartypsl. [1pu



MO/ITOTOBKE K 3aHSITUSIM PEKOMeH/IyeTCsl [TOBTOPUThL MaTepHas Mpe/lieCcTBYIOIUX TeM pabouero
yueOHOro T/1aHa, a TaKXKe MaTepuasl MpeAIeCTBYIOIIUX YUeOHbIX JUCIUTUIMH, KOTOPBINA CITY>KUT
6a3oii u3yuaeMoro paszesa JaHHOU JUCLUTIIUHEL. [Ipy TOATOTOBKE K TIPaKTUYeCKOMY 3aHSITUIO
He00X0/IMMO U3YyUWTh MaTepuasbl JIeKI[UU, PeKOMeH/I0BaHHYIO JInTepaTypy. VI3yueHHbI MaTepras
cjiefiyeT TpoaHaTu3upoBaTh B COOTBETCTBUU C TIJIAHOM 3aHSITHSI, 3aTeéM IMPOBEPUTD CTeleHb YCBOEeHHsI
coJiep>KaHus BOTIPOCOB.

[TpakTUyeckue 3aHSATHUSI HePa3phIBHO CBSI3aHbI C IOMAIIHUMHU 33/JaHUSIMUA KaK OCHOBHBIM

BUZIOM TeKYIIlell CaMOCTOsITe/TbHOM PabOThI, SIB/ISISCh, B COUETAHUN C CUCTEeMaTHUYeCKUM H3yueHreM
TeOpeTUUeCKOro MaTeprasna, OCHOBOM PeHTHHIOBOM OL|eHKW 3HaHWM, (PUKCHUPYyeMOii B
MPOME)KYTOUHOM U UTOTOBOM aTTecTalUsX.

CamocTosTenbHast paboTa MPOBOAUTCS C 1[eJIbI0 YITyO/IeHUsT 3HAHUH T10 JUCLIUTIIUHE U
TpelyCMaTpUBAeT:

— MOBTOPEHUe TIPOU/IeHHOTO yueOHOro MaTepuasa, YTeHHe peKOMeH/I0BaHHOM JIUTepaTyphl;

— MO/ITOTOBKY K TTPAaKTUUEeCKUM 3aHSITHSIM;

— BBITIOJTHEHHE 00X U UHIUBUYaJTbHBIX JOMAIIHUX 3a/JaHUM;

— paboTy C 37IeKTPOHHBIMU UCTOUHHUKAMU;

— MO/IFOTOBKY K CZlaue 3K3aMeHa.

[TnaHrpoBaHKe BpeMeHH Ha CaMOCTOSITe/TbHYIO paboTy BaXKHO OCYIIECTBIISATh HAa BeCh CEMECTD,
rpeJlyCMaTpH1Basi PH TOM TIOBTOPeHUe TMPOiiIeHHOr0 MaTepUara.

[Ipu OATrOTOBKeE K 3K3aMeHy c/ieflyeT PyKOBO/[CTBOBAThLCS lIepeuHeM BOMPOCOB /1St

TIO/ITOTOBKK K UTOTOBOMY KOHTPOJTIO T10 Kypcy. [Ipy 3TOM HEOOXOJUMO YSCHUTh CyTh OCHOBHBIX
TIOHATHH TUCIIUTI/TMHBI.

CamocrosiTenibHasi paboTa CTYZIeHTOB, MPeXK/ie BCEro, 3aK/IF0UaeTCsl B U3yUeHUH JINTepPaTyphl,
JOTIOJTHSIIOIIeH MaTepHraJl, U3jiaraeMblii B JIeKLIMOHHOM yacTu Kypca. Heo6xoaumMo oBazieTh
HaBbIKaMu 6ubsMorpadryeckoro nomcka, B ToM 4ucie B ceTeBbix IHTepHeT-pecypcax.
Cyl1ijecTByeT HeCKOJIbKO MeTO/[0B pabOoThI C JTUTepaTypo.

OpvH U3 HUX — MeTO/] TIOBTOPEHMUSI: CMBIC/T TIPOYUTAHHOTO TEKCTa MOYKHO 3ayUUThb HaU3yCTh.
[TpocToe MoBTOpeHKe BO3/IeHCTBYeT Ha MaMsATh MeXaHUUeCKH U TTIOBePXHOCTHO. [ToyyeHHbIe TaKUM
TyTeM CBeJleHUs JIerKO 3a0bIBatOTCSI.

Hau6onee 3¢ pekTUBHBIN METO/| — METO/l 0CO3HAaHHOTO 3aTIOMUHAHKS: TIPOUYMTAHHBIN TEKCT

HY>KHO TIO/IBEPTHYTb OOJIBIIIEN, UeM IPOCTOe 3ayurBaHHe, 00paboTke. UT0ObI OCHOBATE/TLHO
obpaboTath H(MOPMALIHIO, BayKHO TTPOU3BECTH LIe/IbIH PsiJl MBICJUTE/ILHBIX OITeparjyi:
TIPOKOMMEHTHPOBATh HOBbIE JJaHHbIE; OIIeHUTh X 3HaueHHe; TOCTaBUTh BOMPOCHI; COMIOCTAaBUTh
TI0JTyueHHbIe CBeZIeHHs C paHee U3BeCTHBIMH.

[nis ynyurieHusi o00paboTku nHbOpMaIry oueHb BaKHO YCTaHAB/IMBATh OCMBIC/IEHHbBIE CBSI3H,
CTPYKTYPUPOBAaTh HOBbIE CBefleHus. V3yueHne HayuHO, yueOHON ¥ MHOMW TUTepaTyphl TpedyeT
BesleHUs pabounx 3amuceii. @opMa 3anviceil MOXKeT OBITh BecbMa pa3HO0Opa3HOM: TIPOCTON WITH
Pa3BepHYTHIN T171aH, Te3UCHI, IUTAThl, KOHCIIEKT.

5. @oHA OLEHOUHBIX CPEeACTB /I TeKYIlero KOHTPOJ/IS YCIeBaeMOCTH U TMPOMEeXYyTOUHOM
aTTecTaly Mo JUCIUIIMHE (MO/Y/II0)

5.1 TunoBbie 3a/laHHUA, H806XOJII/IMLIE AJId OL€HKH Ppe3y/bTdTOB 06y‘-IEHl/Iﬂ npu mnpoBegeHHUuU
TEKYIIEero KOHTPOJ/IA yCII€eBA€MOCTH C YKd3dHUEM KPUTE€PHUEB UX OLl¢HUBAHUA:



5.1.1 TunoBble 3ajaHus (OLlEHOYHOE CPeACTBO - 3ajauM) AJIA OIeHKH C(OPMHPOBAHHOCTH
komneteniuu OITK-1:

Saga=a 1. BEraucTHTE NpoHsBOgHEIE: a) V = g™ cos@3x+1):8) v= Aarccc a:rc::a: .
tgx—2x
9 y=m 2.0 y 27
Ix+7
Jagaga 2. BrrancnanTe BETOPYIO DIPOHIBOTHYI0 QYHKIHEHE Y =arcsin -/sin x .
Samasad. Barmcame npesenst & fim o o ~1):6) lim ()
E—=m —"

fas u

r+—11 4

Jagaqa 4. BrerucisTe HHTErpaies: a) I dx; o) I
25—

sin X
.

-:)J.

cos” x

Kputepumn orjeHnBaHus (0L{eHOUHOE CPeACTBO - 3afaun)

OneHka Kputepuu orjeHuBaHus

BrIrosiHeHb! Bce WK 00JIbIIasg 4acTh ITAIloB pelieHrs 3a4a4yu Wik 3aJada pelleHa C

3a4TeHO

He3HaYuTe/IbHbIMKU HeJOUYeTaMHU. PEBYJ'I]:TBTI:I pa6OTLI rpeacTaB/IeHbI TIpeTroJaBaTe/il0 B CPOK.

BrlIro/iHeHbI He BCe MpakKTH4YeCKHe 3diaHrs WK BBITIOJIHEHBI HE B ITOJTHOM obneme (HPE,HCTEIB]IEHO
He o o

He ITOJIHOe OITMCaHWe 3TAallOB BBITIOJIHEHUA 3a[laHUH, T10/Ty4UeH HeBepHbBIX OTBET, pe3y/IbTaThl
3a4TeHO

paboThI He TIPeZCTaB/IeHbI TIPETIOAABATETO).

5.1.2 TunoBble 3aiaHuA (OLEHOYHOE CPE/ICTBO - AyUTOPHAasi KOHTPO/IbHAsA padoTa) /i OLleHKH
copmupoBanHocTu KomnereHiuu OITK-1:

1 cemectp



1. 3ammcates ompegencHHe npemena GvHENHE o Kommi, HapmcoeaThk rpadmy  dwvHIMEN,

VAOBIeTEOpAIOomei veaoeui: |1 S (x) =+ .
x—32
2. Tloctpouts rpadHk GVHKIHE, 518 KOTOPOH 0JHOBPEMEHHO BHIIIONHATCA VCIOBHA:

lim f(0=—=;: im f(x) =+x: lim f(x) =1

=00 x—l X—+m
3. BRIMHCITHTE Opemenkl
2
]n - "
n 3t —S5x+2 .. 3x" —2x+10

a . b i C T - = .-
3+ . 3 g 1' )13311 W2—x—x )}ﬂix‘+?xﬁ+1
+ —_
n+2

. l—cos®x . (x+1Y
d) llﬂ‘l—,! e) lim|— | -

0 S x—sin 2x X —1
4 Hccnegopats GvHKLINIO Ha HENPEpEIEHOCTE, HANTH TOYKH PaspheIEd, VCTAHOEHTE HX XapakTep.
IToctpouts rpadmk dvHEITHE.

(1
—. ¥ <0
22
fx)={—-x"+2x—-1, 0<x<5
—X+0, x>5

2 cemecTp

1. Brrmcoute npouzeoguvio dvaknmn z =e” B Touxe (1;0) mo manpaemenuo k Touxe (4; 4).

2 2 43
L X+ 2vi+xy
BreraricmaTes hm - .

=0 x+2y°
y=0 v

Ft

3. Beramcmts duu & u GyHKIHE u:fll \i
I\.‘_x‘._}ll

Hafita To=xw sxcTpeMyMa GvHEDHE ¥ =x — 2y —3x+ 6.

LA

MHO¥ecTBe [), OTpaHHYeHHOM IHHHAMH V =x", ¥y =4.

3 cemecTp

Hafitn mambonemes H HauMeHbNee 3Ha9eHHA GvHEKDHH © =2x +4x 4+ 3y —2xy =Ha



+m ]

1. Hafimsre 00MacTs CXOOMMOCTH QVHENHOHANRHOTO pPaEOA Z

Rl
2. HafitwTe pagHVC H HETEPEAT CXOIHMOCTH CTENEHHOTO PAIA H HCCIe IVETe MOBEIEHHE PATA Ha KOHIIA!
- (3
HHTEPEANa CXOJHMOCTH » ———.
R0 (?’I + 1}-

@

3. Joxa#®HTe paBHOMEDPHVI) CXOQHMOCTE PVHEDHOHANBEHOTO paIa Z3”x”,|;d =
Eo]

| =

4. Paznozmre QyvErumre y=xln(2+x) e pag Maxnopera B vEaGEHTe, 119 KAKHX SHATEHHH X COpaBeIHE(
pasIoXKeHHE.

. JDE "
5. PaznosmTe dhvEmEo Vv = sin 3 Epag Tefnopa B OEpecTHOCTH TOEH X = 3 H VEAEHTEe, A1 KAk

3HAYEHHH X COPAEeIIHED PA3I0EEHHE.
6. Ha#iTe cyMMVy CTeIeHHOTD pAIA
r+l

n+1

x x x
3 4

1

7. BEMHCIHTE ——— ¢ To9HOCTER £=0.001.

1,03

Kpurtepuu oueHuBaHus (OL[eHOYHOE CPe/ICTBO - AyANTOPHAsA KOHTPO/IbHasA padoTa)

OneHka Kpurepuu orjeHrBaHUs

CTYAEHT TMMOJIyun/ BeprIﬁ OTBET BO BCeX 3aJdaHUAX. HPH 3TOM CTYyAEHT

TIPeBOCXOHO
TPOJIeMOHCTPUPOBAJI 3HaHKeE OTIOTHUTETLHOTO MaTepuara.

OTJINYHO CTy[leHT Moy4n/1 BepHBIA OTBET BO BCEX 3a/laHUSX.

OueHb XOPOLLIO0 CTyJeHT TI0/TyYu/ BePHBINA OTBET B OOJIBIIMHCTBE 3aZlaHuUM.

XOpOLIO CryzeHT perus OOJBIIYIO YaCTh 3a/lau C He3HAYUTeTbHBIMHU He/[0YeTaMH.

yA0BJeTBOPUTENHHO CTyJeHT pemm O0BIIYI0 YacThb 3aZiay C CyIeCTBeHHbIMU HeZI0UeTaMU.

HeyzioB/ieTBopUTeIbHO  CTYZeHT JomycKaeT rpyOble OIMOKY B pellieHuH CTaH/JapTHBIX 3a7ad.

OTcyTCTBMe 3HAaHUWM MaTepuana, OTCYTCTBYeT CIIOCOOHOCTh pellieHNst CTaHAAPTHBIX
3a7iau.

T1IJI0OXO

5.1.3 TunoBble 3afaHusa (OLlEHOYHOEe CPeACTBO - BHeayjuTOpHasi KOHTpo/IbHas padora) s
oneHKH chopmupoBaHHOCTH KommereHiun OITK-1:



I[DMBI.I.II-.LHH CAMOCTOATC/IEHAA paﬁum 0 TEME ((HPIEIDH(EHMH OHPEAC/ICHHOIO HHTCI'pala»

1
. Bwuumcnure mnowans Gurypel, orpaHndenHoll gunmamum y=|log, x|, y=0, x=—, x=a,
a

a>1.

t

" w 2 2
Belusenuts miowais GHrypel, orpaHH4YeHHOH KpHBoil (x2 + ¥ )3 = az(}'z —12)‘.
e 3 - "
3. BwuuscouTe AIMHY AYTH KpHBOI x=§ (v—1) or roukn c abeumccoii x =0 g0 ToukH C

abcuMccoil x=23.
. |x=asin2¢,
4.  BeYHCIUTE JUIHHY AYTH KPHEOH -
y=2acos 1.
5. Bremuucnute obweMm Tena, obpazoBaHHOrO BpallleHHeM (HIYpBL, oOrpaHHYeHHOH JIHHHAMH
2

y=1=-x7,x=0,y=0, pokpyr ocu Ox.
6. Brumcnute obbem Tena, o0pa3oBaHHOIO BpalleHHeM (HIyphbl, OIpPaHHYEHHOH JHMHHEH

x* +y* = R?, Bokpyr ocu Ox.

7. Bri4MciHTE KOOP/MHATE LEHTPa THkecTH (QHIYPEl (MeHblIell YacTu), orpaHH4YeHHOH JIHHHAMH

2 as
X rdyt=1, —x+2y=1 (10BepXHOCTHYIO [UIOTHOCThL (HUIYPhI CHHTATH paBHOIl eAHHHLIE).

,&OMH.I.I.IHHH CaAMOCTOATE/IbHAA paGo‘m 110 TEME (prDlehlE HHTETpallbi»

1. Buucnnts uuterpan [|| xvdvdydz, rae obnacts V' orpannudena nnockoctsMu y=x, y=1, z=0,
v

x+y+z=4,
2. Haiitn maccy Tena V, orpaHH4eHHOIo NOBEPXHOCTHMH 64(1'2-1-}’: =z%, xz+y2=4, y=0, =0 (=0,
i 2 ,2'
z20) ¢ noTHOCTED P = e :J ;

Jomaninss camoctosTelbHas paborta no teme «[loBepxHocTHEIC HHTEIPAlLI»
BLIYHCIHTE OBEPXHOCTHLIE HHTEIPAJILL:
= i 2
a) [[xzdg, rae § — wuacTe uMIMHApHYeckoll NoBepXHoeTH y—x +4=0, oTcedeHHas
5

INIOCKOCTBHY ¥V = 0 u 3aKmovyeHHas MERIY IUNIOCKOCTAMH Z = 0. z=2.

;
b) [[xzdxdy+ x"dvd=—Ad=dx. rie S — pepxuss cTopoHa orpaHHYeHHOMN YaCTH ILIOCKOCTH X —
8

2y +4z — 8 = (), orcedeHHOil KOOPAUHATHLIMH [LIOCKOCTAMM.

Kpurtepuu oueHnBanus (0OL[eHOYHOEe CPe/ICTBO - BHeayAUTOPHasA KOHTPO/IbHasA padoTa)

OrjeHka Kputepuu orjeHrBaHUS

CTyJieHT o/yuuns1 BepHbIN OTBET BO BCeX 3alaHusix. [1pu 3Tom cTyjeHT
TIPEBOCKOAHO TPOJeMOHCTPYPOBas 3HaHKe JONOTHUTEIEHOIO MaTepHrara.
OT/IMYHO CTyJeHT no/1yuns1 BepHbl OTBET BO BCeX 3aZlaHUsIX.
OueHb XOPOLLIO CTyzileHT TIo/Tyur/T BePHBIN OTBET B OOJIBLLIMHCTBE 3a/JaHHH.
XOpOILIO CryzieHT pelus OO/bIIYIO YaCcTh 33/lau C He3HaYUTeTbHBIMHU HeJjoueTaMu.
Y0BJIETBOPUTENTBHO CryzeHT perus OOJBIIYIO YaCTh 3afiad C CyIIleCTBeHHBIMY HeIoueTaMH.
Hey/10B/IeTBOpUTeNbHO  CTYZEHT JonycKaeT IpyOble OIIMOKY B pellleHUH CTaHJapTHBIX 3a/iau.




OueHka Kpurtepuu oLieHUBaHUs

OTCyTCTBHe 3HAaHUM MaTepuasa, OTCYTCTBYeT CIIOCOOHOCTh pelleH st CTaHAaPTHBIX
TJ7I0X0
3a7iau.

5.2. OnucaHue MKaJl OIeHUBAaHUA Pe3y/IbTaToB 00y4yeHHs 10 JUCIUIIMHE ITPH MPOMEe)XyTOYHOMH
arTecTanuu

Ikana OIl€HMBAaHUA C(l)OPMI/IPOBaHHOCTI/I KOMHETEHI[Hﬁ

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
eHIMI)
YpoBeHb
OtcyTcTBUE YpoBeHb poset
o o 3HaHUI B
3HaHUU MuHuManeH | 3HaHUU B obGBeMe YpoBeHb
TEOPeTHUECKOTO o obneme, ’ 3HaHWH B
YpoBeHb COOTBETCTBY YpoBeHb
MarepHaa. ” JIOIYCTUMBI | COOTBETCTBY ob6beme, o
3HaHUM HIDKe u o11eM 3HaHUH B
HeBo3MO>KHOCTB 1l ypoBeHb o11eM COOTBETCTB
MHHHMa/IbHBIX - riporpamMme obbeme,
3HaHUA | OLIEeHWUTb MIOJIHOTY o 3HaHUM. rporpamMmMe yiouieM
N TpeboBaHHMHA. TIOJITOTOBKH TIpeBBIIIAOLIe
3HaHUI JonylieHo TOATOTOBKH! nporpaMme
Vmenu mecto . HorymieHo M IIpOrpamMMy
BCJ/Ie/ICTBUE MHOTO . Jomy1ieHo MOArOTOBK
rpy0Oble OmubKH HECKOJIbKO MOATOTOBKH.
OTKasza Herpy0bIx HECKOJIbKO u. Ommbok
HecyllecTBe
obyuarolerocs ot omboK HerpyobIx HHEIX HeT.
oTBeTa oImnb0oK
ommbok
ITpopemoHC
TPUPOBAHBI
IIpogemoHC PHp
IIpogemoHc | Bce
[IpogemoHC | TpupoBaHbI
TPUPOBaHbl | OCHOBHBIE
TPUPOBaHbl | Bce
BCE yYMeHUsI. IIpogeMoHCTp
OCHOBHBbIe OCHOBHBI®
OrcyTcTBUe OCHOBHbIe PetieHb! VIpOBaHbI BCe
ITpu perennn YMeHUSI. YMeHUSI.
MHUHUMaJIbHbIX YMeHUSI. BCE OCHOBHbI®
N CTaH/|apTHBIX PemieHs! Pe1rieHs! Bce
YMeHH. PeliteHbl Bce | OCHOBHbIE yYMeHUSI.
3aj1au He THITOBbIE OCHOBHBIE
HeBo3Mo>xHOCTB OCHOBHBIE 3a/iauv C Pemtens! Bce
MPOJEMOHCTPUP | 3afauu C 3ajlauu C
OLIeHWTDb Hajuue 3a/launl. OTZAeNbHBIM | OCHOBHEIE
Ymenus o OBaHbI HerpyObIMH | HerpyObIMu
yMeHUH BemonHeHs! | u 3a/1aunl.
OCHOBHbIE olmMbKaMH. | OLIMOKaMHU.
BCJIe/ICTBUE BCe 3a/laHUsl | HecyllecTB | BeimosHeHbI
yMenus. imeny | BeimonHeHsl | BoimonHeHbl
OTKasza B TIOJIHOM €HHBbIMHU BCe 3a/laHus, B
MecTo rpy0Obie BCE BCe 3afIaHust
obyuarolerocs ot obbeme, HO | HezjoueTaM | IMOJIHOM
OIIMOKH 3afiaHuis, HO | B TIOJTHOM
oTBeTa HEKOTOpble U, obneMe 6e3
He B obbeme, HO
c BBITIO/THEH HeJJ04eToB
TIO/THOM HEeKOTOpble
HefjoueTaMH | bI BCe
obbeme c
3a7laHyis B
HefloueTaMu
TIO/THOM
obbeme
HaBbiku | OtcyTcTBHE [Ipu pelueHun Nwmeetca ITpogemonc | Ilpogemonc | IIpogemonc | IlposemoHcTp
0a30BbIX CTaH/JapTHBIX MHHUMa/lbH | TPUPOBaHbl | TPUPOBaHbl | TPUPOBaHbI | WPOBaH
HaBbIKOB. 3aja4 He bl Habop 6a3oBbie 6a3oBbie HaBbIKH TBOPYECKUI
HeBo3MO>KHOCTB TIPO/IEMOHCTPHD | HaBBIKOB HaBBIKW TIPY | HABBLIKW IIPU | TIPH TIOAXOZA, K
OL|eHUTh HalMuKe | OBaHbI Oa3oBble | IS peleHnn pelLIeHnn perIeHnn peILIeHNI0
HaBBLIKOB HaBBIKW. VIMenu | peleHust CTaH[apTHB! | CTAQHJAPTHBI | HeCTaH[ApT | HeCTaHJApTHEI
BCJIe/ICTBUE MecTo rpy0Oble CTaH/IapTHBI | X 3371y C X 3a7au 6e3 | HBIX 337jaU | X 3ajad
OTKa3za oumbKU X 3a1au C HEKOTOpPBbIM | OLIMOOK U 6e3




HEKOTOPbIM
obyuarolerocs ot u oIMbOoK U
u He/J0UeTOB

OoTBeTa HeJoueTaMu HeJI0UeTOB
He/loueTaMu

IIxana OLl€eHUBAHUA ITPU HpOME)KyTOqHOﬁ aTTeCTaluu

Onenka YpoBeHb NOJrOTOBKH
NPeBOCX0/{HO Bce KommeTeHIMM (YaCcTW KOMITETeHLMH), Ha ()OPMHpOBaHHe KOTOPLIX HarpaBieHa
IUCLMIUTMHA, CHOPMUPOBAHBEI Ha YPOBHE He HIDKe «IPEeBOCXO/IHO», TPOJEeMOHCTPHUPOBAHBI
3HaHWs, YMEHHUs, BJJileHHUs1 10 COOTBETCTBYIOILMM KOMIIETEHL[USIM Ha YpOBHE BbIlIe
pelyCMOTPEeHHOT0 TIPOrpaMmmoi
OT/IMYHO Bce xkommeTeHIMM (YacTd KOMIIETEHIMH), Ha (OpPMUpOBaHWe KOTOPLIX HarpaBjeHa
[IUCLMIUIMHA, COPMUPOBaHBI HA YPOBHE HE HIDKE «OTIUYHO».
3AUTEHO 0uYeHb XOpOIIIo Bce xommeTeHIMM (YacTM KOMIlETeHLMM), Ha (OpMUpOBaHME KOTODbIX HarpaBjeHa
UCIUTUTAHA, COPMHUPOBAHBI Ha YPOBHE He HIDKE «O0UeHb XOPOIIIO»
X0poLIo Bce xkommeTeHIMM (YacTd KOMIIETEHIMH), Ha (OpPMHUpOBaHWe KOTOPLIX HarpaBjeHa
JIUCLIMIUIMHA, COPMUPOBaHbI HA YPOBHE He HIDKE «XOPOLIO».
YAOBJIETBOPHUTEIb | Bce KommeTeHI[MM (J4acTW KOMITETEHI[WM), Ha (OpPMUPOBaHWE KOTOPBIX HarpaB/ieHa
HO [MUCLIMIUIMHA, C)OPMHUPOBaHbI HA YPOBHE HE HIDKE «Y/IOBJI€TBOPUTEILHO», TPU 3TOM XOTs ObI
0/1Ha KOMITeTeHL{UsI ChOpMHUPOBaHa Ha YPOBHE «YZIOBJIETBOPUTEIHEHO»
HeyaoBieTBopuTe | XOTs ObI OfIHA KOMITETeHIMsi CHOPMHUPOBaHa Ha YPOBHE «HEY/IOB/IETBOPUTE/IHLHOY.
JILHO
He 3a4YTeHO
TJI0X0 Xots 6bI 0JjHa KOMITEeTeHLUsI CHOPMHUPOBaHa Ha YPOBHE «ITJIOX0»

5.3 Tumnomblie KOHTPOJ/IbHbIE€ 3daJdHHA HW/IH HHbI€ MaTepHdJ/Ibl, H606X0}I[I/IMBIE AJIA OLl€éHKH
pPe3y/bTdTOB oﬁyqeﬂnﬂ Had HPOMe)KyTO‘IHOﬁ dTTeCTdllU1 C YKd3dHUE€EM KPHUTEpPpHEB HX
OIl€eHUBAaHHUA:

5.3.1 TunoBble 3ajaHus (OLleHOYHOE CPeACTBO - 3ajfauM) /JIA OLeHKH C(hOPMHPOBAHHOCTH
xkomnerenuu OITK-1



3agamme 1.  JJokazaTe, 9TO He CYIIECTEVET mpeden lim Sinx.

o
3x npie x <0

Jagamme 2. Hecnenopats dyErmmo v = -l_r: —x npu 0 =x <] Ha HEIPePEIEHOCTD, YEA3ATE BHI

—x+2 npuxz1

TOYEK PazpEIEA.

1
3agamme 3. Hccnegoears dyHrmmo ) =arcctg —+

3— |'».|

X =

HAd HENPEePBEIEHOCTE, HAHTH TOYKH

Pa3pEIEA H VCTAHOBHTE HX XapakTep.

3agamme 4.  BrriscanTs npoH3BOIHYIO QVHKUHE 1 = (sin J;}'“':'l.

Jaganme 5. BrMHCIHTE NpOHIBOZHVIO ETOPOro nopagka GvHEDHH Vv=arccig(ln 1+2x)).

3agamme 6. HammcaTs ypaBHeHHe KacaTelbHoH H HOpMaTH K rpadmrky dyvexmmm 1=x%/(3—x) B
Todke ¢ abcumccoH x=1.

Jagamme 7. JammmmiTe mHOTo9IeH Tednopa TpeThero mopaaka hyHEMHE y=xe* B Touke x=1_

3agamme 8.  Samummre dopmyay Makaopena ana dymrmEm y=1+

3

e

3agamme 9.  BrmmcmaTs mpegen: |ip ot (oc)n (x? ]

x—l

Jagamme 10, C momomer guddepennnpopanns @O0 OapaMeTpy  BEMAHCIATE — HHTETPAT

a@o —Fr _
e f)=[ "% —sin mxaix.
0

Jagamme 11. Brpasure depes JHJcpOERl HHISTPaIsl H ONPEedeIHTE OOIACTE CYIIECTEOEAHHA

F

Ia)= [ ctg* ™ txdx

0

- Toax
Jaganme 12. C momompro JHIEpOREIX HHTETPATIOE EBIMHCTHTE HHTETPAT [ Lo
LT
0
= f ?\n
3amamme 13. MccmegyfiTe cXoOuMOCTE paga Z 1+=
n=l" nJ
 oon
Jagamme 14, Hccnepyiite cxogumMocTs paga ng? ]
X
Jagamme 15, Hcconegyiite cxogumMocTes paga Zsm il
— ]
. = Jnt 47
Jagamme 16. HcconegyiiTe cXoguMocTs paga 2“71’:
a1 1~ T14
KpuTepuu onjeHuBaHus (0LleHOUHOE CPeJCTBO - 3a/|auu)
OrjeHKa Kpurepun olieHMBaHUsA

3a/jaua BEPHO pellleHa, KK bl 1epexoi 000CHOBaH CChIIKOW Ha

MIPEBOCXO/HO COOTBETCTBYIOLI[ee YTBEP KeHHe, ITPHBe/leHbl BepHble (HOPMYJTPOBKU

yTBep>KZeHuH, 000CHOBLIBAIOIIHE PellleHue 3ajaun

OT/TMYHO

3a7laua BEPHO pellieHa, KaXKbIM repexo/; 000CHOBaH CChIIKOW Ha
COOTBETCTBYIOILIee YTBepXKeHe, TTprBeeHbl (HOPMYIHPOBKH YTBEPXKIEHUM C
HecylieCTBeHHBIMY HeZloueTaMH, 0O00CHOBBIBAIOIIMe pellleHre 3a/jaurt




OueHka Kpurtepuu oLieHUBaHUs

3a/laua BepHO pellleHa, OYTH BCe TIepexo/ibl 000CHOBaHbI CCHUTKOM Ha
OueHb XOpOLLO COOTBETCTBYIOILIEE YTBepXKeHe, NTprBeeHbl (HOPMYIMPOBKU YTBEPXKIEHUM C
HecyleCTBeHHBIMU HeZloueTaMH, 0O00CHOBBIBAKOIIMe pellleHre 3a/jaurt

3a/laua pellleHa C He3HaUUTeJbHBIMU HeJloueTaMu, TIOUTH BCe Tlepexo/bl
000CHOBaHbBI CCHITKOW Ha COOTBETCTBYIOIIEE YTBEPXK/EHUE, IPUBE/IEHEI

XOPOIII0 N
P (hopMy/TUPOBKU yTBEPXK/I€HHUM C HECYIT[eCTBEeHHBLIMU HeI0UeTaMH,
000CHOBLIBAIOLIHE PellleHue 3a/jauu
3a7laua pellieHa C He3HAUMTeIbHBLIMU HeJjoueTaMH, HO 000CHOBaHMe TIepexo/ioB
YA0BIETBOPUTENBHO

BbI3bIBA€T 3aTPyAHEHUSA

Hey/IOBJIETBOPUTE/IBHO  3a7iaya pellieHa C TpPyObIMH OLIMOKaMu

I1JI0XO0 3aJd4a He pelleHa

5.3.2 TumnoBbie 3apaHusi (OLeHOUHOe CPeACTBO - KOHTpO/bHBbIE BOMPOCHI) /I OLEHKHU
chopmupoBanHocTa KommnereHnuu OIMTK-1

1. MHoxxecTBa. [elicTBYs HaJ, MHOKeCTBaMU. YHC/I0BbIe MHOXKeCTBa U UX cBoMcTBa. [TpomexxyTku B R.

2. Merto/1 MaTeMaTHUYeCKOW WH/YKIUH, BLIBOJ, (hopMy1 00IIIero useHa ¥ CyMMbl apU(pMeTHUeCKON U
reoMeTpUYecKoii rporpeccuii. bunom HeroToHa.

3. Mopy/ib 1efCTBUTE/ILHOIO UKC/Ia U €T0 CBOMCTBA.

4. OrpaHuueHHble ¥ HeOrpaHUUeHHbIe MHOKecTBa. [IoHsATHe TOYHbIX BepXHel U HUKHell rpaHeit
YKMCJIOBOTO MHOYKECTBA

5. IMousTHe HYHKIWH, CTIOCOOBI 3a/1aHust GyHKUWH. OOpaTHast QYHKIWS, TIPUMEpBI.
6. OnemeHTapHbIe CBOMCTBA (DYHKI[MI: MOHOTOHHOCTb, TIEPUOIUYHOCTh, CHMMETPHSI.
7. YucnoBas nocnefoBaTebHOCTD. [1pesien unc/ioBoi ocefopatelbHOCTH. ['eoMeTpuyeckas

HWHTEepIIpeTalyda rpejeJia. MOHOTOHHOCTB U OIrpPaHUYEHHOCTDb YLCJIOBOI rnocjieaoBaTe/IbHOCTH.

8. CBolicTBa npeienia YMC/I0BOM MOCIe0BaTeTbHOCTH.

9. BeckoHeuHO Masible UKC/IOBbIE TIOC/IeI0BaTeIbHOCTH U X CBOMCTBA.

10. CBolicTBa CXOAALMXCS MOCAe10BaTeTbHOCTEN.

11. CBsi3b MeXXJy CXOJUMOCTBIO U OTPaHUUEHHOCTBI0 YMC/IOBOM MOC/Iei0BaTeTbHOCTU. TeopeMbl

Beiiepiutpacca u bonbiiano-Beiiepirpacca.



12. Cx0IMMOCTh/pacXoiMMOCTb UMC/I0BOH noc/efioBaTe/ibHOCTU. KpuTtepuit Koiliv cXo[UMOCTH UKCI0BOM

N0CJIel0BaTeIbHOCTH.
13. Yuco e.

14. [NousTHe HeonpesieneHHOCTU. Buzibl HeomnpeiesileHHOCTe!. PacKkpeiTie Heolpe/ie/IeHHOCTE.

15. Onpepenenue IeiiHe npezena GyHkuyu B Touke. Onpeziesienre Koy npesena GyHKLIUY B TOUKe.

Pa3znuunbie CIyddd U UX reoMeTpuueckas MHTepIripeTanus. OKBUBA/IEHTHOCTh OHPEAEHEHHﬁ.

16. OpHocTopoHHUe Tipefienbl. KpuTtepuii cyiiecTBoBaHUs rpefena (pyHKLIUN B TOUKe.

17. CgeoticTBa nipesienia QyHKIUH.

18. beckoHeuHo Masible 1 6eckoHeyHO Gosiblive HYHKLMU U UX CBOMcTBa. Heomnpe/jeileHHOCTH.

19. [NepBblii 1 BTOpOIi 3aMeuaTe/ibHble Tipefiebl. [1oie3Hble rpeseibl.

20. CpaBHeHHe OeCKOHEUHO MaslbiX U 0eCKOHEUHO 00/bIINX (HYHKIMN. DKBUBa/eHTHbIE OeCKOHEUHO

Marble. 3aMeHa (GyHKIMM SKBUBa/IEHTHOM 107, 3HaKOM TipeJienia. ['1aBHast yacTb GyHKIUU.

21. HenpeprIBHOCTH GYHKLIMM B TOUKe U Ha MHO>KeCTBe. CBOWCTBA HEIPEPHIBHBIX (QYHKLHA.
OZHOCTOPOHHSIST HelIpepLIBHOCTD.

22. IIpenen 1 HelpepbIBHOCTh CTeIeHHO-TI0Ka3aTeIbHOM (PyHKLIMY.

23. CaoiicTBa QyHKIMI HellPepPBIBHBIX Ha OTpe3Ke.

24. OcHoBHbIe 31eMeHTapHble GYHKIMU. HellpepbIBHOCTE OCHOBHBIX 3/1eMEeHTapHbIX (DyHKLIMI.

25. OnemeHTapHble GYHKLMHU. HellpepbIBHOCTh 371eMeHTapHBIX (QyHKIMI.

26. Touku pa3peiBa ¢pyHKUMH. Knaccudukaiys Touek pa3pbiBa.

27. OnpesieneHye NpoU3BOAHOM (PyHKIMY B TOuKe. [IpriMepbl BbIUMC/IEHNSI IPOU3BOAHOM IO OIIpejie/leHHI0

(Mpou3Bo/iHAasK MOCTOSIHHOM, CTeTIeHHON (YHKLMM C HaTypasIbHBIM IT0Ka3aresieM, CHHyca, KOCHHYCa,
ToKa3aTe/IbHOM (YHKIUH).

28. OpHOCTOPOHHME TIPOX3BOAHbIe GYHKLMU B ToUuKe. KpuTtepuii CylijeCTBOBaHWSI KOHEUHOW TIPOU3BOAHOM
¢byHKIMY B Touke. HeoO6XoAHMOe yC/IoBHe CYIL[eCTBOBAaHMUS IPOU3BOHOM.

29. ITpousBojHast CyMMBbI, pa3HOCTH, IPOM3BeZleHUs U YaCTHOr0. [10CTOSIHHBIN MHOXKUTE/b 110/, 3HAKOM
npou3sBogHo#. [Ipon3BoAHas TaHreHca U KoTaHreHca. [IponsBogHast runepOomueckux GyHKIUI.

30. ITponsBogHas obparHoii ¢pyHKiMU. [IponsBosHas norapudmuueckoit 1 06paTHbIX
TPUTOHOMETPUUECKUX (PYHKIUH.

31. TabsuLia MPOU3BOAHBIX.

32. I'eomeTpuyeckuit U GU3NUeCKU CMBIC/T TIPOU3BOIHOMN. Y paBHeHHe KacaTe/bHOM ¥ HOpMasii K KPHUBOM.



33. IMpousBozHas cioxxHol dhyHKUMU. [Tpor3BoiHasE CTeTIeHHOM (GYHKIMU C IPOU3BO/ILHBIM TT0Ka3aTesieM 1
CTereHHO-TI0Ka3aTebHOU (yHKLMK. PopMyiia orapudmuyeckoro auddepeHpoBaHusl.

34. Huddepeniupyemocts dhyHKIMU B Touke. Juddepeniyan. TeopeMa o CBA3M MTPOHU3BOAHON U
muddepeniana. 'eomerpruueckuii 1 husnueckuii cMbic guddepeHiiiana.

35. ITpumeHenue quddepeHiana /s TPUOIMKEHHOTO BEIUMC/IEHUS 3HaUeHUs GYHKI[UU B TOUKeE.

36. Ouddepenian cymMbl, pa3HOCTH, TTPOU3BEI€HUS U YaCTHOTO. [10CTOSTHHBIM MHOXKUTE/TB 110, 3HAKOM
nuddepeHiyana.

37. Huddepeniyan cnoxxHol GyHKIMN. IHBapHaHTHOCTH (hOPMBI TTepBoro AvddepeHIpaa.

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

Jletibuuua. [Tpon3BofHas TIOPsAKA N CHHYCA ¥ KOCHUHYCA.

39. HuddepeHiyanbl BRICIIUX MOPSIKOB U UX cBoricTBa. O6magaet mu auddepeHIian BTOPOro MopsijKa
CBOMCTBOM MHBAPHUAHTHOCTU?

40. ITpowr3BoHast TapaMeTpUUeCcKH 3alaHHON (DYHKIUH.
41. [TpousBoaHas GyHKIMH, 3aZlaHHON HesBHO.
42. Teopema ®epma, ee reomeTpuueckas U pusnueckas uHTepriperaluy. Teopemsl Poss, Jlarpanxa u

KO]_LII/I, X reoMeTpruyueCKad MHTePIIpeTalyi.

43. IIpaBusno Jlonurans. IlprumeHeHue ripaBuia Jlonurans AJjst PaCKPbITUSL Pa3/IMUHbIX BUIOB
Heollpe/le/IeHHOCTE!.
44, ®opmyna Telinopa u MakonpeHa fjis MHOrousieHoB. @opmyiia Teitnopa u MaksiopeHa Jjist

TIPOU3BOJ/ILHOM (DYHKLIMU C OCTaTOUHBIM usieHoM B opme IleaHo, Jlarpamka Koum, [Ilnemunbxa-Porua.

45. MHorounen Tefinopa Kak MHOTOY/IeH HaW/TyyIlero npubmkenus. @opmyna MaknopeHa Asist
OCHOBHBIX 3/IeMeHTapHbIX (HyHKIUM.

46. ITpumeHeHue hopmybl Tefinopa K MPUOIMKEHHBIM BHIUUCTIEHHUSIM U BHIUHUC/IEHHIO TIPE/IE/IOB.

47. Yc10BUst MOCTOSIHCTBA (PYHKLIMK Ha IPOMEXKYTKe.

48. Omnpegenenue QyHKI[MH, MOHOTOHHOM Ha TIpoMeskyTke. KpuTtepuu cTporoii u HeCTporoi
MOHOTOHHOCTH.

49. Oripe/iesieHNe TOUKH JIOKa/ILHOTO 3KcTpeMyMa. Heo6xoauMoe yciioBue 3KcTpeMyMa. JJocTaTouHble

yCJIOBHSI 9KCTPEMyMa.
50. Onpegenenue BHIMYKAOCTUA (QYHKIIMM Ha TIPOMeXyTKe. KpuTepuu BBITYyK/IOCTHU.
51. Touku nepernda. Heob6xozmMble U JOCTaTOUHbBIE YC/IOBUS TOUKU Tieperuoa.

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



53. Cxema vccnefoBaHus GyHKIMM U TIOCTPOeHUs ee Tpaduka.
54. OrtbicKaHye HauOObIIIeTO ¥ HAUMEHbLIIero 3HaueH!st (YHKIWK.

55. [MoHsiTHe epBOOOPa3HOi U HeoTpeie/IeHHOT0 MHTerpasia. CBolCTBa repBoobpasHoii U
HeoTpe/ie/IeHHOT0 MHTeTparia.

56. Tabsuiia MHTErpasIos.

57. 3aMeHa rlepeMeHHOI1 B HeorpeZieJieHHOM UHTerpase. [Ipumepsl.

58. [IpaBuio UHTerpyUpoBaHus 10 YacCTsAM B Heolpee/leHHOM UHTerpase. IIpumepsl.

59. KomruiekcHbIe uncna, JeicTBYs HaZ HUMU. AsirebpandecKast ¥ TPUTOHOMeTpHUecKasi popMbI 3armicu

KOMILJIEKCHBIX UHCeJI.
60. Pa3nokeHre MHOroujieHOB Ha MHOXKUTEJIN.

61. ParioHabHbIe QyHKIMU. [IpaBU/IbHbIE U HETIpaBHIIbHBIE [poOU. BrifieieHue 1ie/10k YacTu Jjis
HeTpaBUIbHOM Apo0u.

62. ITpocrefiiive palyoHanbHbIe APoOU. Pa3ioskeHre MpaBUILHOMN [poOY Ha TIPOCTEHIITHe.,
63. WHTerpupoBaHye MpOCTeNIINX PaLMOHANBHBIX Apobett (4 Tvra).
64. ANropyUTM BBIYMC/IEHUS HEOTIpe/ie/IeHHOI0 MHTerpasa OT palMoHanbHO! GyHKLMU. MeTo/bl

HaXOXX/IeHUsT HeoTpeie/IeHHBIX KO3(hhUI[MeHTOR.

65. VHTerpupoBaHye npparjioHaabHbIX (QYHKLUH.

66. [TozxcTanoBKM Diistepa.

67. WuTerpupoBanve auddepeHIaILHOr0 OMHOMA.

68. BbluncieHre UHTErpaaoB OT TPUTOHOMETPUYECKUX (DYHKLIMH.

69. [Monsitre o HebGepyIyxcst UHTerpasax. OCHOBHBIE TPUMepPbI HeOepyIUXCsl UHTerpasIoB.

OJITUNTHYeCKHe HWHTEerpaJsbl.

70. [NoHsTHE OIpeseieHHOro NHTerpana Pumana. ['eoMeTprueckuil v pU3HUECKUd CMBIC/T OTIpefie/IeHHOT0
uHTerpasa. [IpocTelilve CBOMCTBA ONpefie/IeHHOr0 UHTerpaa.

71. HeobxouMoe ycioBre MHTErpUupyeMocTy GYHKIUY 1o PumaHy.

72. BepxHue u HwKkHUe cymMMbl [{apOy 1 ux cBoiicTBa. ['eomeTpudeckuii cMbict cymm Jap6y. Kpurepuii
MHTerpupyeMOCTH (PYHKLMU 10 Pumany.

73. JocTaTtouHsle yc/10BUs UHTEIPUPYEeMOCTH 110 Pumany.

74. CBolicTBa onpeJie/ieHHOr0 UHTerpara.



75.

76.

77.

78.

79.

WuTerpan c niepeMeHHBIM BEDXHUAM TIpe/leioM U ero cBoiicTBa. @opmyna HeroToHa-JlelibHu1a.
dopMyJia HHTErprMpOBaHusl 110 YacTsM B OIpefie/IeHHOM MHTerpajle.

3amMeHa riepeMeHHOM B OTpefie/IeHHOM MHTerpaJie.

O61jas cxema NPUJIOXKeHUH ompe/ie/leHHOr0 MHTerpara.

[NousTHe TUIOLAAY TIIOCKOU (urypel. Kputepuii kBagpupyemocty Gurypsl. Teopema o nomazu

KPUBOJIMHEIHOM Tpamneryy.

80.

81.

82.

[Tnowazab ¢puUrypsl B 1eKapTOBLIX KOOPAUHATAaX U B C/lyyae IlapaMeTpUUecKoro 3a/aHust GyHKIUY.
[Tnomafe KPUBOIMHENHOTO CEKTOPa B TOJISIPHBIX KOOPAVHATAX.

IMousTHe KpuBoii. OCHOBHBIE omipesienieHus. [ToHsATHe cIpsiMiisieMOilt KpUBOU. [IHa KPUBOH.

[locTaTouHoe yc/10BUe CHPSIM/IIEMOCTU KPUBOHA.

83. JnuHa 1yru KpUBOM, 3a/JaHHOM MapaMeTpUUecku, B IeKapTOBbIX KOOpAuHaTax. JivHa Ayru B
TOJISIPHBIX KOOpAWHATAX.

84. [Monsitue o6bema ¢urypol. Kputepuii KyoupyeMoCTu GUTypHL.
85. O0BEM Testa uepe3 IIOIIAAb TIorepeuHoro ceueHust. OOBEM Tesa BpallleHus.
86. [1o1waae MOBEPXHOCTHU Tesa BpalleHusl.
87. Boruncnenre Macchbl IJIOCKOM KPUBOM, CTaTUYECKUX MOMEHTOB U KOODJMHAT LIEHTPOB TS)KeCTU KPUBOM.
88. BblunciieHre ctaTUueCKUX MOMEHTOB M KOOP/IMHAT L|eHTpa TSUKeCTH OJHOPOJHOM IJIOCKOM (PUTypBL.
89. Teopewmsl Ilanma-I'ynbauHa.
2 cemecTp
1. TTonsTHe MeTpruecKoro npocrpanctea. Ilpoctpanctso R". Cheprueckue ¥ NpaMOYTo/bHbIE

OKpPpeCTHOCTH B IIPOCTPaHCTBE Rn.

2. IMocnegoBatensHoCTH B ipoctpadcTse R, cxopumocTs nociegoBatensHocTy B npoctpaHcTse RY,
CBOMCTBA CXOJAIINXCS NIOC/Ief0BaTe/IbHOCTEH.

3. HeKoTopble THIbI TOUeK U MHOKECTB B pocTpaHcTse R

4. ®dyHKUus 2-X IepeMeHHbIX. O0/1acTh OMpe/iesieH|s] U MHOXKeCTBO 3HaueHuH. ['padyK v TMHUU yPOBHS
(byHKLUMI OBYX NepeMeHHbIX. PYHKIMs 3-X [TepeMeHHBIX, [I0BEPXHOCTh YPOBHSI.

5. [penen GpyHKIMY N IepeMeHHbIX. CBs3b ABOMHOT0 1 TIOBTOPHOTO Tpe/iesioB. IIpuMepsl.

6. HemnpepbIBHOCTE GYHKI[MHM HECKOILKUX TTePeMEHHBIX B TOUKe M Ha MHOKecTBe. ApudmeTrueckrie
JleficTBUS HaJ HeTipephIBHBIMU (pyHKIUsAMU. CrioykHast GyHKIMS. HenpepbIBHOCTD CI0XKHOM (PYHKLIWH.



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

8. YacTHbie ipou3BoiHbIe. CBS3b MeXKAY HelpepbIBHOCTHIO GYHKIMU U CYIIleCTBOBaHUEM YaCTHBIX
Mpou3BOAHBIX. JJuddepeHipyeMocTs U guddepeHiiian GyHKIMU HECKOMBKUX ITepeMeHHbIX. Heobxoqumble
ycnoBus quddepenuypyemocti. CBsizb Mexay auddepeHLUpyeMOCThI0 GYHKIMU U CYIlleCTBOBaHUEM

YaCTHBIX TIPOM3BOHBIX. [loCTaTOUHOE yC/IOBHe CyILeCTBOBaHUs fuddepeHnyana.

9. HuddepentipoBanue cioxxHoi hyHKuuuU. LlermHoe rpaBuio. MHBapraHTHOCTH GOpMBI 1
muddepentuana. IuddepeHian CyMMbl, pa3HOCTH, TPOU3Be/IeHHs, YaCTHOTO.

10. [TpumeHeHue auddepeHIana K Mpub/IMKeHHBIM BBIYUC/IEHUSIM.

11. YacTHble Ipor3Bo/HbIe U AnddepeHIabl BBICIINX MOPSAAKOB. Beruncienve nuddepeniiyana BToporo
TIOPSiZIKA CJIO’KHON QYHKLU.

12. KacaTtenbHasi 71I0CKOCTb ¥ HOPMaJib K TTOBEPXHOCTH. ['e0OMeTpHUUeCcKrii CMBIC/T YaCTHBIX TIPOW3BOJHBIX U
riosiHoro Auddepeniuana. [IpousBo/jHas 1o HarpaBieHuto. ['pajueHT.

13. @opmyiia Teitsiopa A/ist QyHKLMA ABYX TlepeMeHHBIX.

14. OkcTpemyM (QYHKIMM HECKOJIBKUX TlepeMeHHbIX. HeoOxoaumMoe yciioBre sKkcTpemyMa. [locTaTouHble
YCJIOBUS 3KCTpeMyMa (YHKIUM ZIBYX TiepeMeHHbIX. Hanbosbiliee ¥ HaUMeHbIIIee 3HaUeHue QYHKIUH.

15. HesiBHast hyHKIMSI OHOTO IMepeMeHHOT0. Teopema 0 CyIeCTBOBaHUU HESTBHOM (DYHKI[UM OZHOTO
nepemeHHOro (6e3 l0Ka3aTebCTBa). BeIurcieHre MPOU3BO/IHBIX HesIBHOU (DyHKIIMH OZIHOTO TIePEMEHHOTO.

16. HesiBHast ¢yHKUUS [BYX TepeMeHHbIX. TeopeMa 0 CyIeCTBOBaHUM HesIBHOM (DYHKLIMH JBYX
nepeMeHHBIX (Oe3 0Ka3aTenbCTBA). BelunicieHre yacTHBIX TPOM3BOAHBIX HessBHOM (DYHKLIMM ABYX
TepeMeHHbIX.

17. HesiBHbIe yHKI[UH, OTIpeZie/isieMble CHCTEMOU ypaBHEHUH. SIKoOuaH.

18. Yc10BHBIN 3KCTpeMyM (DyHKLIMM HeCKOJIbKUX TlepeMeHHbIX. MeTo/;, Heollpeie/IeHHbIX MHOKUTe el
Jlarpanxa.

19. 3ameHa nlepeMeHHbIX B A depeHMaNbHbIX BblpaKEHUSX.

20. 3azauu, IPUBO/SILME K [TOHATHIO JBOMHOIO ¥ TPOMHOT0 MHTerpanoB. [IBoiiHbIe Y TPOWHbIE UHTErpaslbl.

Ornpegenenuve. Teopema CyleCTBOBaHUS.

21. CRoiicTBa JBOMHBIX U TPOMHBIX UHTETPAJIOB.
22. BriunciieHre JBOMHOIO UHTerpasa: CBeJileHre ABOMHOI0 MHTerpasa K IOBTOPHOMY.
23. KpuBonuHeiiHble KOOPAWHATHI Ha TJIOCKOCTU. BhIpa)keHue TI/Io[aZi B KPUBOJIMHEHHBIX KOOp/JMHATaX.

3aMeHa nlepeMeHHbIX B IBOMHOM HHTerpase. BoluricieHue IBOMHOIoO UHTerpasa B MOISPHbIX KOOpAWHATAX.
24. BrruniciieHre TpOMHBIX UHTErpasIoB.

25. KpuBomvHelHbIe KOODJUHATHI B IPOCTPAaHCTBE. 3aMeHa IepeMeHHBIX B TDOMHOM WHTerparie.
BhIunc/ieHre TPOWHOTO MHTErpaja B IWIUHPUUYECKUX U chepuuecKux KOopJuHaTax.



26. I'eomeTpryeckue IpUIOKEHUS JBOMHBIX U TPOWHBIX MHTErPasioB: BEIYMC/IEHYe TUIOIIa[H MJI0CKOH
¢buUrypsl, BelUMc/IeHHe 00beMOB TeJl, BLIUMC/IeHHe TIJI0Ma/id TOBEPXHOCTH.

27. du3nueckue MPUIOXKeHNs JBOWHBIX U TPOWHBIX MHTETPAJIOB: BLIUMC/IEHHE MaCChl, KOOPAWHAT LIEHTPa
TSDKECTH, CTaTUYeCKMX MOMEHTOB Tejla B IPOCTPAHCTBE Y MJIOCKOH M/IaCTHHKY, MOMEHTOB MHEPLIUU Tesla B
TIPOCTPAHCTBE M TJIOCKOM TJIACTUHKY OTHOCHUTETBHO 00BEeKTa.

28. 3a/iaua, MPUBOASIIAs K MOHSATUIO KDUBOJIMHEHHOTO WHTErpaia rmepeBoro poja. KpuBonvHelHbie
MHTeTrpasbl IepBOTo pojia: orpe/ie/ieHre, TeopeMa CyliecTBoBaHus (6e3 j0Ka3aTenbCTBa), CBOMCTBA.
BrunciieHre KpUBOJIMHEHOTO UHTETPasia MepBoro poja.

29. dusnueckre NPUIOKeHNsI KDUBOJIWHENHBIX UHTErpasioB MepPBOro poja.

30. KpuBosHelHbIe HHTeTpasIbl BTOPOTO PO/ia: OTpe/iesieHre, TeopeMa CyiecTBoBaHus (6e3
Jl0Ka3are/bCTBa), CBOMCTBA. BbIunc/ieHre KPUBOJIMHEHHOIO MHTerpajla BTOPOro Poja.

31. CBsi3b MeXX/y KpUBOJIMHEHHBIMU WHTeTpajlaMu 11epBOT0 U BTOPOTo pofa. Boruncienue paboTel
IIJIOCKOT'O CUJIOBOTO ITOJISL.

32. ®opmyia ['puHa. BerancieHue MIomaAn TI0CKOH (QUTYPBI C TIOMOIIBI0 KPUBOIMHEMHOTO WHTerpaia.

33. [ToBepXHOCTHBIE MHTErPasIbl IEPBOTO POJiA: OTpe/ieieHNe, TeopeMa CyljecTBoBaHuUs (Oe3
Jl0Ka3are/bCTBa), CBOMCTBA. BhIunc/ieHre I0BEPXHOCTHOIO MHTerpasa [epBoro poja.

34. du3nyeckre NpUI0KeHYs IOBEPXHOCTHBIX UHTErpasioB I1epBOro poja.

35. [ToBepXHOCTHBIE MHTErpasibl BTOPOTO POZia: omnpe/iesieHre, TeopeMa CyliecTBoBaHus (6e3
[loKa3areibCTBa), CBOMCTBA. BhIurc/ieHre TOBEPXHOCTHOTO WHTEerpasia BTOPOro pPojia.

36. IToToK BeKTOpa uepes OBepXHOCTb.
37. ®opwmysna Ocrporpazckoro-I'aycca.

38. JviBepreHiys BeKTOpHOTO 110Jis1. TeopeMa OcTporpa/ickoro B BeKTOpHOM (opme. Du3nueckuii CMbIC/
nmuBepreniyu. CojieHOUambHbIe M0/, [IpOU3BOAUTENEHOCTE BEKTOPHOH TPYOKH.

39. ®opmysa CToKCa.

40. YcioBUs HE3aBUCUMOCTH KPUBOJIMHEMHOTO WHTETpasia OT MyTH UHTerpUpoBaHust. TToMHbIH
muddepenian. BoccraHoBneHre GyHKIMY 110 ee moiHOMY avddepentmany. I[Tnockuii ciryuait.

41. Lupkyssiius BeKTopa B0k KpUBoi. Potop BekTopa. Teopema CToKca B BeKTOpHOM opMe.
IToreHUManbHBIE TOJIA.

42, IToreHLManbHO-COEHOMAABHBIE MOJIS B TJIOCKOM CJlyyYae.
43. HecobGcTBeHHbIE HHTETPAJIBI TIEPBOTO PO/IA: OTpeZiesieHre, CXOIUMOCTh U PaCX0/JAMOCTb, T/IaBHOE
3HaueHue, aHajor ¢hopmyibl HetoToHa-JlelibHuija. CBOCTBa HeCOOCTBEHHBIX UHTEPA/IOB MEPBOTO POJa.

Oco6ble TOUKH HECOOCTBEHHOrO0 MHTErpasia repBoro poja.

44. TeopeMbl cpaBHeHUs /171 HeCOOCTBEHHBIX MHTErPaIOB TIEPBOTO Pojia.



45.

AbcomoTHas 1 YC/I10BHadA CXOAUMOCTb HeCcoOCTBEHHOT 0 HWHTErpaJ/ia rmepBoro poJa. TEOPEMa Komm o

CBs131 aOCOMIOTHOM CXOMMOCTH M CXOJMIMOCTH HeCOOCTBEHHOTO MHTerpasia IepBoro poza.

46.

HecobcTBeHHEBIE HWHTErpdJ/ibl BTOPOIro poAd: ornpeejieHne, CXoAMMOCTb U PaCXOAMMOCTb, I'/laBHOe

3HayeHue, aHasor ¢hopmysbl HetoToHa-Jleiibaniia. CBoiicTBa HeCOOCTBEHHBIX MHTErPAJIOB BTOPOTO POJia.
Oco06ble TOYKM HeCOOCTBEHHOTO MHTerpasia BTOPOro poJa.

47. TeopeMbl cpaBHEHUS [171s1 HECOOCTBEHHBIX UHTETPAJIOB ITEPBOTO POJA.

48. TTepBbIii ¥ BTOPOI NPHU3HAKU CXOIMMOCTH [ HeCOOCTBEHHBIX MHTErpasioB (0e3 /l0Ka3aTe/lbCTBa).
49. OrnipefiesieHHbIe UHTETPaJIbl, 3aBUCSIIUe OT mapaMeTpa. CBOMCTBA OIpe/ie/ieHHbIX UHTeTrpajioB,
3aBUCALIMX OT MTapaMeTpa: HelpepbIBHOCTD, AU depeHLIMpOBaHye 110 TTapaMeTpy, WHTerpupoBaHue 10
rapameTpy.

50. HecoOcTBeHHBIE MHTETPAIbI, 3aBUCSIIHE OT napaMerpa. CXoUMOCTb U paBHOMEPHasi CXOJUMOCTb.

[MpusHak Betiepiirpacca paBHOMEPHOM CXOJUMOCTH.

51.

CaBoiicTBa PAaBHOMEPHO CXOAALNXCA HeCOOCTBEHHBIX HWHTErpajioB, 3dBUCAILMX OT IMapaMeTpa:

HeTIPepLIBHOCThL, UHTErPUPOBAHMUE TI0 TTapaMeTpy, AruddepeHIMPOBaHKe TI0 TTapaMeTpy.

52. [Tpu3HaKy paBHOMEPHOM CXO/IMMOCTH HeCOOCTBEHHBIX MHTETPAJIOB, 3aBUCAIIMX OT rapametpa (6e3
Jl0OKa3aTe/bCTBa).
53. BeruncieHre Heco6CTBEHHBIX MHTETPAJIOB C TIOMOILBIO ITpeABapUTebHOr0 fuddepeHIpoBaHus 10
rapamMmeTpy.
54. I'amma-¢yHKLMS: onpe/iesieHre, CXOAUMOCTb U paBHOMepHas CXoAUMOCTb. CBolicTBa I"'amMma-dyHKIMY.
55. Bera-dyHkuysi: onpefiesieHre, CX0AMMOCTb U PaBHOMepHas CXoAuMocTh. CBoiicTBa ["'amma-dyHKLMM.
56. Cas3b Mexxay Bera u 'aMma-yHKUMAMHE.
57. dopmyJia nomnosHeHus, Gopmyna yasoenus, dopmyna Ctupnvara (6e3 [oka3aTenbCTBa).
58. BrrunciieHre UHTErpasioB ¢ nomousio Beta u ['amma-(yHKOmA.

3 cemecCTp
1. Yucnosoii psii. CX0UMOCTb U pacX0JMMOCTb UMC/I0BOro psifia. ITpocTeliiire cBoHCTBa CXOAILMXCS

psinoB. Heob6xommoe ycioBre CXOAUMOCTH.

2.

3.

'eoMeTpuUecKuil ¥ 00001|eHHbIN TAPMOHUYECKUH PSBI U X CXOJUMOCTb.

Ocrarok psazga. CBA3b MeXy CXOLUMOCTBEO YMC/IOBOIO Psifia U CXOAUMOCTBIO ero ocraTka. Teopema o

rnpegesie OCTaTKOB CXOAALEerocs 4YnucCjoBOro psid.

4.

Psiapl c HeoTpuLaTeIbHBIMU YleHaMU. TeopeMbl CpaBHEHUSI.

[Mpu3sHaku Janambepa u Koimm cXoquMOCTH 3HAKOTIO/IOXKHUTE/TBHBIX PSIZIOB.



6. HHTEFpaHbeIﬁ MPU3HAK CXOAWUMOCTHU 3HAKOITIOJ/IO>KHUTE/IbHBIX PAAOB.

7. 3uakouepeayroruecs psibl. Teopema JleiibHuia. OlleHKa OCTaTKa CXOASIIEroCs 3HaKOUepeyroI[erocs
psja.

8. AGcomoTHO cxosiuecs bl U UX cBoricTBa. Teopema Kolii 0 cXoAMMOCTH abCOMIOTHO CXO/SIIIETOCS
psga.

9. YcnoBHO cxopammecs psagel. Teopema Prumana.

10. OyHKIMOHABHBIE Psiibl. YacTHUHas CyMMa U cyMMa (QyHKITMOHAIBHOTO psizia. CXOAMMOCTh, 06/1aCTh

CXOAUMOCTU (DYHKI[MOHATIBHOTO Psfia.

11. PaBHOMepHO cxofsmyecs QyHKIMOHAIbHBIE PSAJBI, CBS3b MEXKIY CXOAMMOCTLIO M1 PABHOMEPHOM
CXO/TUMOCTBIO (DYHKIIMOHATLHOTO Psi/ia.

12. ITpu3Hak BeliepiuTpacca paBHOMEPHOM CXOJUMOCTH HYHKLIMOHAIBLHOTO Psifia.

13. CBoiicTBa paBHOMEPHO CXOJSAIMXCS psiZloB. HenpepbIBHOCTL CyMMBI psifia. TeopeMbl 0 [TOUIeHHOM
WHTerpUPOBaHMU U TIOWIeHHOM AuddepeHLIpOBaHNY PBHOMEDPHO CXOZSILErocst ()yHKLMOHANIBHOTO Psfa.

14. CrenenHoli psj. [Tepeas Teopema Abenst. Paguyc cxogqumocty. IHTepBan cxoauMOoCTH. IIpoMeKyTOK
CXOJUMOCTH.
15. Teopema 06 abCOJTFOTHOM 1 paBHOMEPHOMH CXOUMOCTH CTeTIeHHOro psifa. HerpeprIBHOCTE CYyMMBI

CTeTieHHOTO psifia. Bropast Teopema AbGess.

16. @opMyJIbL AJI1 BBIYUC/IEHUS Padyca CXOAUMOCTHY CTeTIeHHOIo psja.
17. INounenHoe nHTerprupoBanye U AuddepeHMpOBaHe CTelIeHHbIX PSAJOB.
18. BripaxeHne k03(h(pHLEHTOB CTENeHHOTO0 psifia uepe3 3HauUeHUst CyMMbI 3TOTO PsiJia U ee IIPOU3BOHBIX

B 1]eHTpe psAja. Teopema 0 e[MHCTBEHHOCTU PA3/IOXKeHUsI GYHKIMU B CTEITEHHOU Psifl.

19. ®opmanbHbii paf Telinopa. [ToHsTHe aHaMTUUECKOM B TouKe GyHKIMU. Pa3nokeHre aHa/IMTHUeCKOM
(dbyHKIMM B cTerieHHOU psifi. KpuTepuii aHaMMTUYHOCTH (DYHKIUH.

20. HocTaTouHoe yc/ioBHe Pa3/ioyKUMOCTHU (PYHKIIUM B CTeTIeHHOM Psifi.

21. Pasnoxenue B psz Teiiiopa nokasate/bHOM QyHKLMM e, TPUroHOMeTprYecKnx QyHKIMHA COSX, Sinx,
HaTypanbHoro joraprudma In(1+x), bMHOMUanbHeIN psif. PasznoykeHue B psig, Teisiopa APyrux 37eMeHTapHbBIX

hyHKIM.

22, TToHATHE O JEHCTBUSX HaJl CTEMEHHBIMM PSIJaMU: YMHOKEHHE CTeTIeHHbBIX PSI/IOB, Jie/IeHHe CTEMeHHBIX
PS/IOB, MIOACTAaHOBKA PsiJia B PSL.

23. [TpubmkeHHbIe BBIYMC/IEHHS C TIOMOLIBIO CTETIeHHBIX PSZIOB, OL|eHKa IMOTPeIIHOCTH B C/Tydae
3HaKO4epeAyIOLerocs ¥ 3HaKOMO/I0XKUTeTbHOT0 psja. Jpyrve mpuao)KeHUs CTeNeHHbIX PS/0B.



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

25. HopmupoBka cucteMbl GyHKIMNA. Pa3noxxeHre 110 OpTOHOPMHUPOBAHHOU cHUCTeMe (hYHKIIHMA,
Kosddunments: @ypre.

26. HopmupoBka TpuroHomeTpuyeckoil cucreMsl GyHKLuM. OnpeseneHre TPUTOHOMETPUUYECKOTO psifia
®ypre. Koapdurmentsr Pypre.

27. [MonsTre KycOuHO-TIaIKON (YHKLINM, 3aJaHHOM Ha oTpe3Ke. TOUKM pa3pbiBa MepBOro po/ia.
PasnoxeHne KyCOYHO — IMIafKUX 2T-TiepUoANYecKux (QyHKIUKA B TPUTOHOMeTpUJecKue psifibl @yphoe.
®opMyMpoBKa MPUHLMIIA JIOKaTU3aLUH.

28. [IpencraBnenue HerleproArYecKor GyHKUMU psiioM Dypebe.

29. Psapl @ypbe A1 4yeTHBIX (HeueTHbIX) PyHKUWN. Pa3znokeHre GyHKLMM, 3a7laHHBIX Ha oTpe3ke [0,m], B
psi} 110 KOCMHYCaM WK CUHYCaM.

30. TpuroHomerpuueckue psasl Pypbe B cj1ydae IPOU3BO/ILHOIO UHTEpBasa.
31. CxogumocTsb psioB Pypbe B «cpeHem». HepaBeHcTBo beccensi. ITosiHOTa ¥ 3aMKHYTOCTb
OpTOTOHABHOM cucTembl (hyHKIMM. PaBeHcTBO [TapceBans. [To/iHOTa ¥ 3aMKHYTOCTb TPUTOHOMETPUUECKOM

CUCTeMbI (PYHKLMH.

32. Nurerpan ®ypoe. UnTerpan @ypbe A/ UeTHBIX U HeUeTHBIX (yHKUMNA. IHTerpan ®ypre ast
(byHKIMH, 3alaHHBIX Ha TpoMeXyTKe [0, +00). [Tpeobpa3oBanust Pypwe, HopMyJibl 0OpareHusl.

33. OpuruHassl 1 U300pa’keHusi, TeOpeMbI CYILLIeCTBOBAHUS U eIMHCTBEHHOCTH, U300pakeHNe eJMHUYHOTO
CKauKa, TI0Ka3aTe/IbHOM, CTeTIeHHOM, TPUTOHOMETPUUECKUX U THIepOonuecKux GyHKIHH.

34. TeopeMbl TO100MsI, CMeILeHus], 3aTa3/JbIBaHus], CBePThIBaHUsI OPUrUHa/IOB. [IuddepeHIipoBaHye U
VHTerpupoBaHye OpUrMHaOoB.

35. Tabsuiia OpUTrHHAIOB U X N300pa’keHHn .
36. IIpumeHenue npeobpa3zoBanus Jlamnaca K uHTerpupoBanuio JIIY u cuctem JIZIY ¢ MOCTOSHHBIMH

K03 dHLeHTaMy, BEIYUC/IEHNIO0 HeCOOCTBEHHBIX MHTErPaioB, PelleHH 0 MHTeTrPabHBIX YPaBHEHHH,
HEKOTOPBIX 3aJjau MaTeMaTHueCKon (pU3NKH.

Kputepuu onennBaHus (0LieHOYHOe CPeACTBO - KOHTPO/IbHBIE BOIIPOCHI)

OneHka Kputepun orjeHMBaHuUs

CryzeHT an pa3BepHYThIN OTBET Ha BCe BOMPOCHI U TIPU 3TOM
TIPEBOCXOJHO Y PasBepRyT P P
TPOJ,eMOHCTPYPOBaJ 3HaHKeE ONOTHUTEEHOIO MaTepHrara.

OT/IMYHO CTyJeHT fian pa3BepHyTbIil OTBeT Ha BCe BOIPOCH.




OueHka Kpurtepuu oLieHUBaHUs

OueHb XOPOLIO CTyJieHT /lan OTBeT Ha BCe BOIIPOCHI, BO3MOKHO C He3HAUUTeIbHBIMU HeJJ0UeTaMH.
XOpOLLO CryzeHT oTBeTU/ Ha OOJIBILYIO YaCTh BOMPOCOB C He3HAUUTETbHBIMU HeZJ0UeTaMH.
YZI0B/IETBOPUTE/ILHO CryzeHT OTBeTH/I Ha OOJIBIIYIO YaCTh BOIIPOCOB C CYII|eCTBEHHBIMU HeZI0UeTaMH.

I[Tpu oTBeTe CTYJEeHT JOMycCKaeT rpyObie OIIMOKK B OCHOBHOM MaTepHaJie 1
HeYZl0B/IeTBOPUTE/ILHO
pelleHrH CTaH/apTHBIX 3a/au.

OTCyTCTBHe 3HaHUM MaTepuasa, OTCYTCTBYeT CIIOCOOHOCTh pelleHHst CTaHAaPTHBIX
TJIOXO
3aziau.

6. YueOHO-MeTOANUYECKOE U HH()OPMALIMOHHOE 00ecreueHne JUCIUIUTHHBI (MOAYJIs1)

OcHoOBHasi uTeparypa:

1. CongaToB Muxaun AsiekcaHipoBud. MaTeMaTHUeCKUi aHanu3 (GyHKIMU OHOTO TIePEMEHHOTO : yue0.
nocobue as ctygeHToB HHI'Y, oOyuaromyxcst 1o HaripaB/IeHHsIM MOATOTOBKY "®u3uKa", ""DIeKTpOHUKA
Y HaHO3J1eKTpOoHUKA", "MIHbOpM. cucTeMbl U TexHOM0THMU" / HUpKeropoCKuii 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. ConpatoB Muxaun AnekcaHipoBuu. MaTteMaTiueckuii aHau3 GyHKI[UH MHOTHX TIlePeMEHHBIX : yueo.
rocobue s cryaentoB HHI'Y, obyuatoruxcs 1o HaripaBieHusM roarotoBky 03.03.02 "®du3smka",
11.03.04 "DnekTpoHrKa ¥ HaHO31eKTpoHUKaA", 09.03.02 "MHdbopMm. cucteMbl U TexHonoruu", 28.03.02
"HaHOTeXHO/IOTHY ¥ MUKPOCHUCTeMHasl TexHHUKa" / 1o obiry. pea. M. A. Congarora ; HHI'Y. - H.
Hogropop : 3n-so HHI'Y, 2014. - 227 c. - ISBN 978-5-91326-309-4 : 123.40., 92 3k3.

3. CongatoB Muxaun AnekcanpoBud. MiHTerpasisl HeCOOCTBEHHBIE U 3aBUCSIIHE OT TTapaMeTpa. Psbl :
yueb. mocobue gyis ctygentoB HHI'Y, obyuaroiuxcs o HarpasieHusiM nmoarotoBku 03.03.02 "dwusmka",
11.03.04 "DnekTpoHrKa ¥ HaHO31eKTpoHUKaA", 09.03.02 "MHbopMm. cucTteMbl U TexHonoruu", 28.03.02
"HaHOoTexHO/I0TUM ¥ MUKpOCcUCcTeM. TexHUKa" / mof pexn. M. A. Congatosa ; HHI'Y. - H. Hosropopg :
N3p-Bo HHT'Y, 2014. - 184 c. - ISBN 978-5-91326-313-1 : 140.53., 94 5k3.

4. bepman I'eopruit HukonaeBuu. COOpHUK 3a7au 10 KypCy MaTeMaTH4ecKoro aHanuv3a : [/ By30B]. -
20-e u3g. - M. : Hayka, 1985. - 383 c. : un. - 1.20., 324 3ks.

[oronHuTebHast TUTepaTypa:

1. Kpyrnosa C. C. Teopus nipefienio. [IuddepeHiiranbHoe ucurcieHyve QyHKIMN 0THOM epeMeHHOU :
3JIEKTPOHHOE yuebHO-MeToanueckoe nmocobue / Kpyrnosa C. C., I'ankuna C. FO., I'ankun O. E. -
Hwxkuuit Hosropog : HHI'Y um. H. U. Jlo6aueBckoro, 2010. - 96 c. - Bubsiuorp.: 10CTyHa B KapTOUKe
KHUrY, Ha caiite OBC Jlaub. - Kuura u3 komnekiuu HHI'Y um. H. 1. JlobaueBckoro - MareMartuka.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=730023&idb=0.

2. I'anknna C. FO. Heornpepenennsii unTerpan : Kypc ek / I'ankuna C. 1O., I'ankun O. E. - Hrwkauit
Hogropog : HHI'Y um. H. U. JlobaueBckoro, 2015. - 37 c. - PekoMeH/j0BaHO MeTOJUUeCKON KOMHUCCHEeH



MeXaHUKO-MaTeMaTuueckoro (akynbreTa st ctygentoB HHI'Y, o6yyaroiiuxcsi o HarpaB/ieHUsIM
nogrotoBku 011200 «Pusuka», 210100 «31eKTpoOHMKA U HAHO3IEKTPOHKKa», 230400
«V/IH(opMaLMOHHBIe CUCTEMBI U TeXHOI0TMW», 222900 «HaHOTeXHO/I0rMU ¥ MUKPOCHCTeMHast TeEXHUKa».
- Bubsmorp.: gocTymnHa B KapTouke KHUTH, Ha caiite BC Jlaub. - Knura u3 kosnekiuu HHI'Y um. H. U.
JlobaueBckoro - Maremaruka., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=730143&idb=0.

3. l'ankuna C. FO. OnpejeneHHbI UHTerpasl 1 ero rnpuaoykeHus : Kypc aekuuii / I'ankuna C. FO., INankuH
O. E. - Hwkuuit Hoeropoa : HHI'Y um. H. . JlobaueBckoro, 2015. - 40 c. - PekoMeH/I0BaHO
MeTO/JMYeCKO KOMHCCHe MeXaHMKO-MaTeMaTruueckoro dakynabTera Ass ctygeHntos HHI'Y,
oOyuaromuxcs 1o HarpaBeHusM moArotoBky 011200 «Pusrka», 210100 «D1eKTpOHUKA U
HaHO3/1eKTpOoHUKa», 230400 «MHbopMaLioHHbIe CUCTeMbI U TeXHOI0TuN», 222900 «HaHoTexHoM0ruu 1
MHKDPOCHCTeMHast TeXHUKa». - BUb/Morp.: goctynHa B KapTouke KHATH, Ha caiite DBC Jlanb. - Knura us
kosnekuu HHI'Y um. H. U. JlobaueBckoro - Maremaruka., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=730154&idb=0.

4. Kynpsisues JleB [ImutpreBud. Kypc MaTeMaTryeckoro aHanmu3a : [yue0. ais ¢pus.-mat. 1 MHKeHep.-
¢wu3. crieruansHocTed By30B] : B 3 T. T. 1/ JI. 1. KyapsiBiies. - 2-e u3f., epepab. u gom. - M. : Beiciias
mkona, 1988. - 712 c. : un. - ISBN 5-06-001290-5 (B mep.) : 1.60., 261 3k3.

5. Kyapsieues JleB [ImurpueBny. Kypc MmaTreMaTHueckoro aHaiu3a : yue0. Ajis CTyIeHTOB (13.-MarT. U
WH)KeHep.-pu3. criel{uasbHOCTel By30B : B 3 T. - 134, 2-e, mepepab. u for. - M. : Bricinas mkosa, 1988-.
Kypc maremaTtuueckoro aHanuza. T. 2. - 1988. - 575, [1] c. : wn. - ISBN 5-06-000444-9, 5-06-00145 (T.2)
: 1.40., 181 3ks.

6. Kyzapsieries JleB [ImutpreBnu. Kypc Marematiuueckoro aHanu3a : [yue0. asist Gpus.-mMat. U MHXeHep.-
¢u3. cneruanbHOCTel By30B] : B 3 T. T. 3. - 2-e u3f., nepepab. u for. - M. : Bricias mikosa, 1989. - 351,
[1] c. : un. - ISBN 5-06-000444-9, 5-06-00151 : 0.95., 171 3K3.

7. Unbun Bragumup AnekcadpoBuu. OCHOBBI MaTeMaTHUeCKOro aHanu3a : y4e0. /st CTyZieHTOB (u3.
crieljMaabHOCTeN U crieliuanibHOCTH "TIpuknasHas matemaTtuka" : [B 2 u.]. U. 1/ B. A. Unbun, 3. T.
[To3usik. - N34. 7-e, ctep. - M. : ®usmataur, 2019. - 648 c. - (Kypc BbiCilieli MaTeMaTUKH U
MareMatuueckon pusuku / nog pen. A. H. TuxoHoBa, B. A. VnbuHa, A. I'. CBelllHUKOBA ; BbII. 1). -
ISBN 978-5-9221-0902-4 : 1161.00., 1 5k3.

8. Wby Bragumup AnekcangpoBud. OCHOBBI MaTeMaTHUeCKOT0 aHaiu3a : yuel. [is CTyZeHTOB (u3.
Criel[MaabHOCTeN U crielianibHOCTH "TIpuknasHas MaTemaTuka' : B 2 u. Y. 2. - 131, 4-e, cTep. - M. :
®usmatiurt, 2001. - 464 c. - (Kypc Bbicllieli MaTeMaTHKU U MaTeMaTHueCckou ¢usuku / mog pea. A. H.
TuxoHoBa, B. A. nbuHa, A. I'. CBellIHUKOBA ; BbITI. 2). - ISBN 5-9221-0131-5 (BsIm. 2). - ISBN 5-9221-
0134-X : 140.00., 31 3k3.

9. ®duxrenronbl] I'puropuit Muxaiinosuu. OcHOBBEI MaTeMaTuueckoro aHanm3sa. U. 1. - CII6. : JlaHsb,
2001. - 448 c. - (Yuebnuku s By3oB. CrierjuanbHast iuteparypa). - ISBN 5-8114-0190-6 : 81.00., 3 9k3.
10. ®uxrenrossy I'puropuit Muxarnosuu. OCHOBBI MaTeMaTruyeckoro aHamusa. U. 2. - Usg. 7-e, crep. -
CII6. : Jlans, 2005. - 464 c. - (Yuebuuk# asist By30B. CrienpanbHast mureparypa). - ISBN 5-9511-0010-0.
- ISBN 5-8114-0191-4 (u. 2) : 145.00., 4 3ks.

11. fActpeb6osa U. FO. Uncnossie psizbl / Sctpebosa U. FO. - Hwkuuii Hosropog : HHI'Y vm. H. U.
JlobaueBckoro, 2023. - 68 c. - PekomeH/10BaHO MeTouUeCKOM Komuccrer HCTUTyTa MHGOpPMALIMOHHBIX
TeXHOJIOTHH, MaTeMaTUKU U MeXaHUKU Jyis ctyeHToB VIHI'Y, o0Gyyaroiuxcs 1o HarpaBaeHusIM
nogrotoBku 03.03.02 «®usmka», 09.03.02 «MHbopMalMOHHbIE CUCTEMBI U TeXHO/Iorun», 11.03.04
«DJIeKTPOHMKA U HaHO3/1eKTpOHUKa», 28.03.01 «HaHOTeXHO/I0rMM 1 MUKPOCUCTEMHAsI TeXHUKa». -
Kuura u3 konnekiyu HHI'Y um. H. U. JlobaueBckoro - MaTtemaruka.,



https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=867999&idb=0.
[TporpammHoe obecrieueHrie 1 VIHTepHeT-peCcypChl (B COOTBETCTBHUU C COJleP>KaHUEM IVCIATUIAHBI):

www.biblioclub.ru 35C «YHuBepcuteTckas 6ubMoTeKa OHJTANH»
www.elibrary.ru HayuHast snekTpoHHasi 6uboTeka
www.ebiblioteka.ru YHuBepcanbHble 6a3bl JAHHBIX H3/IaHUIH

7. MaTepua/bHO-TEXHHYeCKoe ofecneyeHne AUCHUIUIAHBI (MO/YJIs1)

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

[MomerieHyst A71sI CAaMOCTOSITeIbHOM paboThl 00YYalOIMXCSI OCHAIL[eHbl KOMITbIOTEPHON TEeXHUKOW C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeTr" u obecrieueHbl [OCTYIIOM B 3JIEKTPOHHYIO
nH(OpPMaIMOHHO-00pa3oBaTebHYIO Cpesy.

IIporpaMmMa cocTtaBieHa B cooTBercTBUM C TpeboBanusmMu OPI'OC BO 1o HampaB/ieHUIO
noarotoBku/crieriianbHocTy 03.03.02 - du3uka.

Agtop(si): SlctpeboBa VpyHa FOpbeBHa, kaHAUAAT (PHU3MKO-MaTeMaTHYeCKUX HayK, JOLEHT.
3aBenytomuii kageapoii: KonakoB AHTOH AjekceeBrY, KaHUAT (PU3MKO-MaTeMaTUUeCKUX HaykK.

ITporpamma o/jo0peHa Ha 3aceflaHUU MeTo[uuecKoi komuccuu ot 25.03.2023, npotokon Ne 6/H.
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