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1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOucrunmza 51.0.05.01 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)

06WjeuHtceHepHble
3HAaHUs, Memoobl
Mamemamu4ecko20
aHanusa u
MOOenupos8aHus,
meopemuyecko2o u
3KCNepuMeHmManbHoR2
0 UCcnedoBaHus 8
npogeccuoHanbHoU
oesame/nbHOCMU;

8epOSIMHOCMU U MeXHO02ull
npoepammuposaHust
OIIK-1.2: ¥Ymemb pewamb
cmaHdapmHble
npogeccuoHanbHble 3a0auu ¢
npumeHeHuem
ecmecmeeHHOHAYUHbIX U
obujeuHdceHepHbIX 3HAHUL,
Memo008 MamemMamu4eckozo
aHanu3a u MooeauposaHus
OIIK-1.3: IMemb HaeblKu
meopemuy4eckozo u
IKCnepuMeHmManbHo20
uccnedosaHust 06veKmos
npogeccuoHanbHou

desimenbHOCMU

U UHMe2panbHO20 UCYUCAEHUS]
yHKYULl 00HO20 U HeCKOAbKUX
8ewjecmeeHHbIX

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

OIlK-1.2:

Ymemb npumeHamb
mamemamuyecKkue Memoobl 05
pewieHust 3a0ay usuxu;
Ucnonb308amb a0eKk8amHbil
mamemamuyeckuii annapam;
8bINO/HAMb MAMEMAMU4ECKYH0
0b6pabomky pe3yabmamos
IKCnepuMeHmMos, 8bINOAHAMb
npubaudceHHble 8bIMUCAEHUS U
OYeHUBaMb UX NO2PeuHOCb;
uCnoMb308amb Memoobl
mMamemamu4eckozo
MO0eNupos8aHust 8

npakmuueckol desimenbHOCMU.

OIIK-1.3:

Bnademb Hasblkamu
npumeHeHusi noHsimuti u
KOHCMpYKYull
Mamemamu4eckoz2o aHanu3d K
peweHur0 KOHKpemHblX 3aau,
Memodamu peuleHust

NpuK1aoHbIX 3a0au.

KOHmMpobHas paboma

3aoauu

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: 3Hamb OCHO8bI OIIK-1.1: AydumopHast

npumeHsimb bicuweli Mamemamuku, obweli |3Hamb OCHOBHble NOHAMUSA U KOHMposbHas paboma SK3amen:

icl:necmeeHHOHGy “HbL | huzuku, meopuu meopembl duppepenyuanbHozo | BHeaydoumopHas 3adauu

KoumposnbHble
80NpOCh!




OIIK-8: CnocobeH
npumeHsimb
mamemamuyeckue
Moodenu, Memoobl u
cpedcmea
npoeKmuposaHust
UH(POPMAYUOHHBIX U
asmomamu3upoeaHH
bIX CUCIEM.

OIIK-8.1: 3Hamb OCHOBHblE
MemoObl MaMeMamuyecKozo
MO00enupoeatus,
Kaaccugukayuio u ycaosus
npumeHeHusi Modeseli,
OCHOBHble Memoobl U
cpedcmea npoeKmupogaHus
UH(pOPMAYUOHHBIX U
asmomamu3upo8aHHbIX
cucmem, UHCMPYMeHMA/bHble
cpedcmea Mooeaupo8aHus U
NpoeKmuposaHust
UH(OPMAYUOHHBIX U
asmomamu3upo8aHHbIX
cucmem

OIIK-8.2: ¥Ymemb npumeHsimb
Ha npakmuxe
Mamemamuyeckue mooent,
MemoObl U cpedcmea
npoeKmMupogaHus u
asmomamusayuu cucmem Ha
npakmuke

OIIK-8.3: Umemb Ha8bIKU
MOO0enupo8aHus u
NpoeKmuposaHust
UH(pOPMAYUOHHBIX U
asmomamu3upo8aHHbIX
cucmem

OIIK-8.1:

3Hamp Mamemamuyeckue
Mmodenu ¢usuueckux 3a0ay u
Memoobl UX peuwleHUs1.

OIIK-8.2:

YMmemb npumeHsimb MemoObl
mamemamu4eckoz20 aHanu3a o01s
pewieHust puzuveckux 3adau;
8bINO/HAMb MAMEMAMUUECKYIO
0bpabomky pe3yabmamos

SKCnepumeHmoas.

OIIK-8.3:

Bnademb HasbliKamu
nocmpoeHus MamemMamuyecKkoul
Mmodenu ¢usuueckoli 3adauu u
Memodamu peuieHust
nocmpoeHHoll mamemamuyeckoll
Mooenu.

3aoauu

OK3ameH:
3aoauu
KonmponbHble

80Npochl

3. CTpyKTypa M cojjep)XxaHue JUCLUIL/IMHbI

3.1 TpyA0eMKOCTb AMCLUII/ITUHBI

oyHasn
O011as TPY/J0EMKOCTD, 3.€. 15
Yacos 1o yue0HOMY IJIaHY 540
B TOM 4Huc/Ie
ay/JUTOpHbIE 3aHATHSA (KOHTaKTHasi padoTa):
- 3aHATHSA JIEKIIMOHHOI'0 THUIIA 160
- 3aHATHSA CEMHUHAPCKOro THIA (MpaKTHYecKue 3aHATHS / 1adopaTopHbIie padoThI) 128
- KCP 6
caMocTosATe/IbHasA padoTa 138
IIpomexyTouyHas arrecTanusa 108
JK3aMeH

3.2. CozepxaHWe JUCLUIIIMHbI
(cmpykmypupoeaHHoe no memam (paszoenam) C YKA3aHUem OmMeeO0eHHO020 HA HUX KOo/auuecmeda

akademuuecKux 4acos U 8uobl yuebHbIX 3aHamutil)




HanmeHoBaHMe pa3/iesioB ¥ TeM JUCLATLIMHBI Bcero B TOM 4uC/Ie
(uacer)
KonTakTHas pabora (paboTa Bo
B3aUMOZEeHCTBUHU C TIperofiaBaTesiemM),
Yackl U3 HUX
3aHITHS CamocrosiTesibHast
CeMHHapCKOro patora
3aHsATHS THIA obyuarowerocs,
JIEKLMOHHOTO | (pakTHueckue | Bcero qackl
THIa 3aHsATHsA/Tabopa
TOpHbIE
paboThI), Uacel

0 0 0 0 0

o) o) o) ¢ o)

0 0 0 0 0
Tema 1. BBesieHue B aHa/u3. 17 8 6 14 3
Tema 2. IT . Hi

ema peiesIbl TIOC/IeJOBaTe/IBHOCTH U (PyHKIMK. HenpepsIBHOCTE 37 16 12 28 9

GbyHKLMH.
Tema 3. IuddepenipansHoe ucurcaeHre GyHKIMH OHOW epeMeHHOM. 45 20 16 36 9
Tema 4. VIHTerpanbHOe HCUKc/ieHre GYHKLUH OHOM TIepeMeHHOH. 49 20 20 40 9
Tema 5. luddepeHipanbHOe HCUUcIeHe (GYHKIMM MHOTHX I1epeMeHHBIX. 49 18 14 32 17
Tema 6. KpaTHble uHTerpasl. 40 14 10 24 16
Tema 7. KprBo/uHeiiHble 1 TOBEPXHOCTHbIE HHTErpaslbl. 43 16 10 26 17
Tema 8. VIHTerpasibl HeCOOCTBEHHBIE U 3aBUCSII[HE OT TTapameTpa. 40 16 8 24 16
Tema 9. UnciioBele, pyHKUMOHAIBHBIE U CTETIEHHBIE PSI/IbL. 52 12 20 32 20
Tema 10. Psip v unTerpan ®ypee. 30 10 8 18 12
Tema 11. TIpeo6pa3oBanue Jlaraca. 24 10 4 14 10
Arrecrarus 108
KCP 6 6
Wtoro 540 160 128 294 138

Copiep>kaHue pa3/e/ioB U TeM [JUCIUTLTUHBI

Tema 1. BBegeHuve B aHau3

IIpeamet MatemaTuky. @uU3nuecKye sIBIeHUs KaK ICTOYHUK MaTeMaTHyeCKUX TTOHSATHM.

[NToHsTHE MHOXKeCTBA, OIlepaLy C MHOKecTBaMu. DYHKIUS JeliCTBUTEIbHOIO IIepeMEHHOT O,
obsacTh onpeziesieHus U 001acTb M3MeHeHusl, Crioco0b! 3aanus GyHKIUH. I'padKy OCHOBHBIX
3/1IeMeHTapHBIX QYHKLWH (TIpsiMasi, TapaboJia, Kyonueckast mapabosia, OKpy>KHOCTb, TUriep0oJia,
TIOKa3aTesbHas U jorapupmudeckas GyHKIMH, TPUroHOMeTpudeckue ¢yHKIMN). O6paTHbIE
TPUTrOHOMeTpUYeCKue (GYHKIMK U UX CBOCTBA. [Ipeobpa3oBanue rpagukoB. ITocTpoeHue rpadykoB
C TIOMOIIILIO TIeTOYKHY npeobpa3oBaHuil. JlelicTBus ¢ rpadukamu. I'padmk c/ioXKHOU QyHKIUH.
I'padmik yHKIMH, 33jaHHOM TTapamMeTpuyecKu. [1ospHble KOOPJUHATHL.

Tema 2. I1pesensl nocnefoBaTeIbHOCTU U (PyHKIMU. HenpepbIBHOCTE (DYHKLIMU

[NoHsATHE NIOCIEe0BaTEIBHOCTH AeHCTBUTENBHBIX ynces. [Ipesen nocies0BaTeIbHOCTH.
I'eomeTprYecKrii CMBICT TIpeiesia Moc/ejoBaTeIbHOCTU. TeopemMa 0 eIMHCTBEHHOCTH TIpefena.
OrpaHu4eHHOCTb CXO/sllelics oc/e/j0BaTe/IbHOCTU. [1pesienbHble rlepexo/ibl B paBeHCTBax U
HepaBeHCTBax. TeopeMa 0 CylleCTBOBaHMU Mpe/ie/la MOHOTOHHOM OrpaHUUeHHOMN
T10C/1e;0BaTe/IbHOCTH, yuciio e. [ToHsATHe noArocieloBaTelbHOCTH, YaCTUUHbIe Npejiesibl. Teopema
bonbuano-Beliepmrpacca. Kpurepnid Komm cxogruMocTy oc/ieloBaTe/IbHOCTH. Berunciienue
TIpe/iesioB TIOC/Ie0BaTeTbHOCTEH.

Ipenen pynkmy AelicTBuTesHOrO nepeMeHHoro 1o Ko u o I'eiine. I'eomeTpuueckuii

CMBICTI TIpefienia GYHKLUK JelCTBUTeNbHOT0 TlepeMeHHOro. OHOCTOpOHHMe Tipefesibl. CBONCTBa




nipefiesioB GyHKUUHM. AprudMeTryeckre oriepaliii Hag, QyHKLUWSME, UMeoLUMH Tipefien. [1epBriit u
BTODPOM 3amMeyaresibHbIe TIpeJiesibl U CeCTBUS U3 HUX. Kiaccudukarys 6eCKOHeYHO MasibIX U
0ecKoHeuHO OOMBIINX (PYHKLMH. JKBUBa/IEHTHbIE O@CKOHEYHO MaJible U 6eCKOHEUHO O0/TbIiIve
¢byHKUuKM. BelunciieHye npe/iesioB, B YaCTHOCTH, IIPUMeHeHe 3aMeHbl Ha S5KBUBa/IEHTHYHO (DYHKLIMIO
Y MeTOo/ia Bbl/le/IeHUs T7IaBHOM UaCTH MPH BLIUMC/IEHUH TIPe/IesioB.

HenpepbIBHOCTb (PYHKLMH IeHiCTBUTE/ILHOIO IePEMEHHOr0 B TOUKE U Ha MHOXKeCTBe.
ApudmeTryeckre eiCTBYS C HellpepbIBHBIMU QYHKLMSIMA. HenpepbIBHOCTD C/10’KHON QYHKLMU.
Teopema o Cy11[eCTBOBaHWH U HEMPepBIBHOCTH 0OpaTHOW QyHKIuKU. CBOMCTBa (QyHKLIWH,
HerpephIBHBIX Ha oTpe3ke. CoxpaHeHue 3HaKa HellpepbIBHOM (DYHKLMY; CyIlleCTBOBaHUE KOPHS Y
(GYHKUUH, IPUHUMAIOLIeH Ha KOHL]aX OTpe3Ka 3HaueHHs pa3HbIX 3HAKOB; TeopeMa 0
NPOME)KYTOYHBIX 3HaueHUsiX. Teopembl BeliepiiiTpacca 06 orpaHMueHHOCTH HellpepbIBHOM Ha
oTpe3ke QyHKLWHU U O JOCTIKEHNH HelpepbIBHOM (PyHKLMY Ha OTPe3Ke CBOUX TOYHBIX BEPXHEH U
HIDKHEH rpaHeii. PaBHOMepHas HeripepbIBHOCTB. Teopema KanTopa. OHOCTOPOHHSS
HerpepbIBHOCTh. Kilaccrdukanys Touek pasphbiBa.

Tema 3. JuddepeHipanbHoe ucurcieHre GYHKIUN OZHON repeMeHHON

[Tpon3BojHbIE M OJHOCTOPOHHKE NTPOU3BO/IHbIE, OeCKOHEUHBIe IPOM3BOZHbIE.

T'eomeTpuyecKuii ¥ HU3NUECKUI CMBIC/T TPOor3BoIHOM. [TpaBua AvddepeHIMPOBaHUs 1 TabavLa
Npou3BOJHbIX. [Juddepeniian 1 ero reoMeTpuueckuil cMbIcil. [IponsBoHast CN0XKHON (YHKLMU.
Jlorapudmuryeckoe auddepeHiipoBaHe, IPOU3BOHAs CTeIIEHHO-TI0Ka3aTeIbHON (DYHKLMH.
ITpousBogHbIe ¥ AuddepeHIaNb BLICIINX MOpsAKoB. dopmyra Jlelibuuna. IHBapuaHTHOCTD
(hopMbI TIEPBOTO M HEMHBAPUAHTHOCTD (hOPMBI BhICLINX AuddepeHianos. [lapamerpuuecku
3afaHHble GYHKLIUH U UX JuddepeHurpoBanye. [IponsBogHas GyHKUWH, 3aJdHHON HESIBHO.
OcHoBHble TeopeMsl Au(depeHIMaIBLHOT0 HCUKCIeHus: TeopeMbl @epma, Poms, Jlarpanska, Komu.
[IpaBuno JlonuTans AJisi packpbIThs HeonpeeneHHocTell. @opmysia Teitnopa u popmya
MaksiopeHa. Pa3znoxxenus o dopmysie MakiopeHa OCHOBHBIX 3/ieMeHTapHbIX (YHKLIUN.
[punoxxenus popmysl Teitnopa. [Ipr3HaKyu MOHOTOHHOCTH (YHKLIMM Ha IPOMEXKYTKe.
OKCTpPeMyMBbI U TIPaBU/Ia UX HaXOX/JeHHs1. BBITYKI0CTb, BOTHYTOCTh U TOUKH Teperuba. ACUMITOTHI.
[MpumeHenue nuddepeHLIMaTbHOTO UCUMC/IEHUS K UCC/IeIOBaHUIO QYHKLIWM U TOCTPOEHHIO
rpaduKoB.

KpuBble Ha IJIOCKOCTH Y B IPOCTPAHCTBe: ITOHATHE [/IMHb] KPUBOM, HAaTypa/lbHbli [1apaMeTp,
JIOCTaTOUHOe YC/I0BUe CIPSIM/ISIEMOCTH KPUBOM, KDUBU3HA KPUBOM, PaZilyC U LIEHTP KPHUBU3HbI.
Tema 4. VIHTerpansHOe ncurcieHre GyHKLUN OfHOW TlepeMeHHON

[MonsiTue nepBooOpa3HoOi U Heompe/ie/leHHOTO UHTerpasia. CBOMCTBa Heomnpe/je/IeHHOT O

uHTerpana. Tabsmiia HeorpeJeneHHbIX UHTerpasioB. TeXHWKa MHTerPUPOBaHus (HEroCpeACTBeHHOe
MHTEerprpoBaHHe C ITOMOIIIbIO Tab/IML], MeTO/, pa3/ioykKeHus], 3aMeHa IlepeMeHHOM, HHTerprpoBaHue 110
YacTsM, TIpHBe/ieHre KBaJpaTHOT0 Tpexu/ieHa K KAHOHNUYeCKOMY BUZY). Pasno)xeHre MHOrousieHa C
JercTBUTeNBHBIMU K03 dureHTaMy Ha MHOXKUTeNU. [IpefcTaBieHre MpaBUIbHON PaljOHATBEHON
ZpobU B BUJie CYMMBI TIPOCTEHIIINX pallMOHa/IBHBIX Jpobeii. VIHTerpupoBaHue MpOCTeHIINX Apobeit.
WuTerpupoBanyve panoHanbHbeIX QyHKOMNA. CBefjleHre HHTeTPaioB OT UPPALMOHAIBHBIX U
TPUTOHOMETPUUECKUX QYHKLWN K UHTeIrPUPOBaHUIO PALIMOHAIBHBIX (PYHKLWH.

OnpezieneHHBIN UHTErpal. Y CJIOBUe Cyl|eCTBOBAHMS OIpeZiesieHHOro uHTerpasa. Kinacce
WHTerpupyeMbIx QyHKLMA. CBOMCTBa OIpe/ie/leHHOro HTerpana. VIHTerpasn ¢ nepeMeHHbIM
BepxHuM nipesiesioM. Popmysa HetotoHa-JleiibauIja. [IpriokeHre onpe/je/leHHOT0 UHTerpasa K
BBIUMCJIEHUIO AJIMH AT, TUIoMIaiel TUIoCKux (Guryp, o0beMoB U I/I01azeli TOBePXHOCTH Tej
BpalljeHusl.

Tewma 5. JuddepeHiuansHoe vucurcieHre QyHKIUH MHOTHUX TTePeMEHHBIX

[TonsiThe GyHKIMY IBYX [TepeMeHHBIX, ee reoMeTpuueckoe U3o0pakeHne. @yHKIMY Tpex U

Oosee mepeMeHHBIX. [IOHSATHE N-MEPHOTO apU(pMeTHUeCKOr0 TIPOCTPAHCTBA, eBK/IH0BA
MIPOCTPAHCTBA, HOPMa, MEeTPHKA, CKasIpHOE TPOM3BefieHHe.

IIpenen u HenpepbIBHOCTG. [IBOIiHbIE U TOBTOPHEIe Npesernbl. duddepeHnansHoe



vcurciaeHve GyHKIMM MHOTHX NepeMeHHbIX. YacTHble Ipon3BoHble. [nuddepeHIpyeMoCThb
(byHKIMM MHOTHX TIepeMeHHBIX. HeobxouMble ycoBus auddepeHIpipyeMocTy. [JocTaTouHble
yciioBus fuddepeHIMpyeMocTy GyHKLUM MHOTHUX ITepeMeHHbIX. [Ipon3BogHast ClOXKHOW QYHKLUH.
Ouddepeniyan GyHKIMY MHOTHUX MTePEMEHHBIX, TIpUMeHeHHe avddepeHIanoB K TpUOIMKeHHbIM
BbluMC/ieHUsIM. [1pou3BoAHas no HampaBieHuro. ['pagveHT. CBsI3b TPOM3BOIHOM MO HArlpaBeHUIO0 C
rpajiveHToM. YpaBHeHUs KacaTe/IbHOH [JIOCKOCTH Y HOPMaJHd K [I0BepXHOCTHU. ['eomeTprueckuii
cmbic fuddepentyana. [IpousBogHble U AuddepeHMabl BHICIINX TOPsAKOB. PaBeHCTBO
CMelllaHHbIX NTPoU3BOHBIX. Popmya Telinopa. DKCTpeMyM.

HesBHble dyHkuyu. TeopeMsl 0 CyllleCTBOBaHMU HesiBHOM (pyHKLIMK. PYHKI[MOHA/IBHbIE
orpefenuTeny. CylieCcTBOBaHHE CUCTEMbI HeSIBHBIX QYHKLMA. Y C/IOBHBIHN 3KcTpemyM. [IpaBuio
MHOXUTesel Jlarpanxa. 3ameHa repeMeHHbIX B U depeHIIHanbHbIX BbIpa)KeHUSX.

Tema 6. KpaTHble nHTerpassl

Onpegenenue BoMHOr0 UHTerpana. Knaccol nHTerpupyemsix pyHkiuii. CBoliCcTBa ABOHHOTO
uHTerpasa. [IpuBejieHre [BOMHOrO MHTerpasla K MoBTOpHOMY. KpriBo/iMHeliHble KOOpAWHATHI Ha
MI0CKOCTU. 1o/IsIpHBIe U 3/IUNTHYEeCKUe KOOPAWHATEL. 3aMeHa MepeMeHHbIX B IBOWHOM WHTerpare.
TpoitHoii uHTerpan. CefieHre TPOWHOTO HHTerpasa K IOBTOPHOMY. 3aMeHa NepeMeHHbIX B TPOMHOM
uHTerpasne. Ceprueckrie U LUIMHAPUUYECKUE KOOPAWHATHI.

Mepa )Kopzana. Vi3meprumMele MHOXKecTBa. Heob6xoarMoe 1 0CTaTOYHOE YC/I0BHe

M3MepHUMOCTH MHOYKeCTBa Ha IJIOCKOCTH. [IprioykeHus JBOWHBIX U TPOHHBIX UHTETPAJIOB:
BBIUMC/IEHHe TUIOIIaH TI0CKOH GUrypsl, o6beMa Tena, TIIoLIa i TOBepPXHOCTH, MacChl, KOOPJAWHAT
LleHTpa Macc, CTaTU4eCKUX MOMEHTOB U MOMEHTOB MHEPLIUH.

Tewma 7. KprBosivHelHbIe U TOBEPXHOCTHBIE UHTETPabl

OnpesieneHrie KpUBOMHENHBIX UHTerpasoB. OCHOBHbIE (JOPMYJIbl BEIUMC/IEHUS

KPUBOJIMHEMHBIX UHTEerpanoB. LIMpKysims BekTopa. Berancienre paboTs! cusbl. @opmyria I'puHa.
BeorunicneHnuve miomau € TOMOILIBI0 KPUBOJIMHEHHBIX UHTETPaIoB. Y CJI0BUSI HE3aBUCUMOCTH
KPUBOJIMHENHOr0 MHTerpasa oT nyTu. OrpeesieHyst IOBePXHOCTHBIX UHTErPajioB [epBOro U
BTOPOTO pojia. BelunciieHre moBepxXHOCTHBIX MHTErpaioB. [I0TOK BeKTOpa yepe3 MOBEPXHOCTb.
CkansipHble 1 BeKTOpHbIe noss. Teopema ["aycca-OcTporpazickoro, ee BeKTopHas opma.
JvBepreHIyg BeKTOPHOTO MO/ U ee NHBapUAHTHOe orpeziesieHe. Teopema CTOKca U ee BeKTOpHast
(opma. PoTop 1 ero uHBapyaHTHOE OIpejiesleHue.

Tema 8. VHTerpasisl HecoOCTBEHHBIE U 3aBUCSIIHE OT IapaMeTpa

OripefiesieHre HeCOOCTBEHHBIX MHTErPAJIOB TIEPBOTO U BTOPOTO PO/ia. JTaJIOHHbIE MHTErPaIbl.
CBolicTBa CXOAAMMXCS HHTeTpanoB. Kpyutepun cXoAMMOCTH HeCODCTBEHHBIX HHTETPasIoB.
IoctaTouHble MPU3HAKY CXOAUMOCTH HeCOOCTBEHHBIX MHTerpaioB. Ma)KOpaHTHBIN MPHU3HAK
cpaBHeHus1. [IpezienbHBIN NpU3HAK cpaBHeHMs. AGCOJIIOTHAs U YC/I0BHAsE CXOAUMOCTh
HecoOCTBeHHBIX UHTerpasoB. [TpusHak Abesns. [TpusHak Jupuxie. PacimipeHre MeToi0B
VMHTerpUPOBaHMs Ha HecOOCTBeHHbIe MHTETPasIbl. 3aMeHa repeMeHHbIX. VIHTerpupoBaHye 1o YacTsiM.
['naBHOe 3HaueHHe HeCOOCTBEHHOT0 MHTerpana. VIHTerpasbl, 3aBUCSIMe OT 1apameTpa.
HenpepsiBHOCTE, JuddepeHLIMPOBaHYEe U MHTETPUPOBaHUe 110 rnapametpy. HecobcTBeHHbIe
WHTerpasbl OT IapameTpa. VHTerpass! Diisiepa 1epBoro ¥ BTOpPOro pofa. BeluncieHue HHTerpaaos C
riomorrpio beta- u I"amma-dyHKIHI.

Tema 9. Unc/oBele, PyHKIMOHAIbHBIE U CTETIEHHbIE PSi/ibI

Yucnosble psazabl. CxofsIecs U pacxogaiyecs pagsl. Kpurepun CXoAMMOCTH YMC/IOBOTO

psiza. Heobxogumoe yciioBre cXoguMOoCTH. [JocTaTouHble MPU3HAKKA CXOJUMOCTH: Ma)KOPAHTHBIHN 1
Tipe/ie/TbHBIN MTPHU3HAKK cpaBHeHUs, [lanambepa, Koiy, uHTerpanbHbiid, upuxe, Abens.
AGcontoTHast ¥ yC/IOBHAsI CXOAMMOCT. Y MHOXKeHHe psifioB. [TepecTaHOBKA UIeHOB psifia.
DyHKIMOHA/IbHBIE [10C/Ie,0BaTe/IbHOCTU U psifibl PyHKLMH. [ToToueuHasi 1 paBHOMepHast
cxogumocTs. [IpusHak BeliepiiuTpacca paBHOMEpPHON CXOAMMOCTH QYHKIIMOHAIBHOTO psifia.
HernpeprIBHOCTb CyMMBI, UHTETpUpOBaHUe U AuddepeHIIPOBaHe PABHOMEDPHO CXOZSIIMXCS PSAOB.
CreneHHoll psifi. Paguyc ¥ MHTepBas CXOAUMOCTH CTelleHHoro psifia. JuddepeHiiipoBaHye U



VMHTErpUpPOBaHKe CTETIeHHOTO psiZia BHYTpU 00siactu cxogumoctu. Ps Teiinopa u MaksopeHa.
CraHzilapTHbIe Pa3/I0’KeHHs1 OCHOBHBIX 3/IeMeHTapHbIX (DYHKIMH B psif, MaksopeHa. [1pubmkeHHbIe
BBIUMCJIEHHSI C TIOMOLLBIO PSIZIOB 3HaUeHWH QYHKLMM, MHTErPasioB, pelieHre anredpanueckiux v
mubdepeHLManbHBIX YpaBHEHUM.

Tema 10. Pag v unrerpan ®ypee.

ITocraHoBKa 3afiaud. ['nnb6epToBo rpocrpaHcTBo. CKasipHOe NPoM3Be/ieHre ¥ HopMa

¢yHkuuu. [ToToueuHast, paBHOMepHasi CXOAUMOCTb U CXOUMOCTb B CpPeZIHEM I10C/Ie/|0BaTeIbHOCTeN
u psimoB. OpTOroHabHBIE M OPTOHOPMUPOBAHHbIE 3IeMEeHTHI TIPOCTPAHCTBA CO CKaISPHBIM
ripou3BejieHueM. Psiy @ypbe 1o opTOroHanbHOM 1 OPTOHOPMHUPOBAHHOM cHUCTeMaM (yHKITU.
MuHMMaIbHOe CBOMCTBO YaCTUUHBIX CyMM psifia Pypre. HepaBeHcTBO Beccensi. YcioBue
cxozumocTy psaja dypoe. PaBeHcTBO IlapceBans. 3aMKHYyThIe U IIOJIHble OPTOrOHa/IbHbIE CUCTEMBbI
3/IEMEHTOB B IIPOCTPAHCTBE CO CKaJ/ISIPHBIM MpOM3BeZieHneM. TpuronoMetpryeckuii psifi @ypoe st
2n - nepuoAnueckux GyHKIMM. Pa3nokeHre yeTHOU U HeueTHOW (YyHKIIMM B TPUTOHOMETPHUUECKUN
psig ypre. Tpuronomerpuueckuii psig, @ypbe As1s1 PyHKLIMNA IPOX3BOIBHOIO TIepUoa.
Kommnekchasi popma psisa @ypoe. [ToToueuHasi U paBHOMepPHasi CXOAUMOCTb TPUTOHOMETPHUYECKOTO
psina @ypoe. [To/THOTa TPUTOHOMETPUUECKOM CUCTeMbI PYHKLIWHA.

NuTerpan ®@ypbe Kak npefenbHbIN ciiydail paga Pypee. [JoctaTouHble NpHU3HaKU

cxogumocTy uHTerpana ®dypse. Ilpescrasienre GpyHKLuY uHTerpasiom Pypee. [IpencrasieHue
YeTHOU M HeueTHOH (pyHKUMM uHTerpanoM ®ypre. KomrsiekcHoe ripsimoe 1 o6paTHoe
npeobpa3oBanust Pypre. CuHyc-nipeodpasoBanusi Pypre v KOCUHYC-TIpeobpa3oBanust Oypebe.

Tema 11. TTpeobpa3oBanue Jlamaca.

OpwuruHasbl ¥ UX 1300pakeHHsl, TeOPeMbI CYLI[eCTBOBAHHUS U eJAHCTBEHHOCTH, CBOHCTBA
orneparopa Jlariaca. Vi3o6paskeHust eIMHUYHOTO CKaukKa, MI0Ka3aTe/IbHOM, TPUrOHOMeTPUUEeCKUX,
rurnepboIMuecKrx, crerneHHON QyHKUWH. TeopeMbl o001, CMelleHus], 3ara3/ibIBaHus,
CBepThIBaHWsI OPUTMHAJOB. JuddepeHLIMDOBaHNEe U UHTETPUPOBaHUe OpUTHHANOB. CBOHas
TabJIMIIa OPUTHHAJIOB U MX N300paykeHU .

ITpunoxxenus rpeobpa3zosanus Jlamaca K MHTerpupoBanuio JIIY u cuctem JIIY ¢

MOCTOSIHHBIMU KO3 GUL[IeHTaMH, BBIYHC/IEHHIO HeCOOCTBEHHBIX HHTETPAJIOB, PeIIeHHI0
WHTerpajbHbIX ypaBHEHHH 1 HEKOTOPBIX 3alay MaTeMaTUueckoi QU3NKu

4. YueOHO-MeToaMUeCKOe 00ecrieyeHHe CaMOCTOSITe/TbHOW Pad0ThI 00yJarouXCs

CamocrosiTenbHasi paboTta oOyuarouuxcsi BKIIOUaeT B ceDdsi MOJATOTOBKY K KOHTPOJIBHBIM BOIIPOCAM U
3a/laHUSIM /I7Is1 TEKYIlero KOHTPOJIsi M TIPOMEXKYTOUHOM aTTeCTalil M0 WUTOTaM OCBOEHHS JTUCLATUIAHBI
MIPUBEJ€HHBIM B II. 5.

CamocrosiTenbHas paboTa CTyZieHTa Py U3y4YeHUH AUCHUTIIAHBI « MaTeMaTHuecKuii aHamm3»
BKJIIOUAeT BBIITOJIHEHYE 3a[jlaHUU 10/] KOHTPOJIeM IpernozaBaTesis, pelleHre JOMAalllHKX 3a/laHuH,
BBITIOJTHEHHUE JIOMAIITHUX CaMOCTOSITe/TbHBIX PabOoT, TIOATOTOBKY K CaMOCTOSITE/TbHBIM U
KOHTPOJIbHBIM paboTaMm, 3K3aMeHy.

CamocrosiTenbHast paboTa 3aK/r0uaeTcsi B 03HAKOM/IEHUH C TeOPeTHUeCKUM MaTeprasioM Io
yueOHHMKaM, YKa3aHHBIM B CITUCKe JIUTePaTyphbl, PellleHNH TIPaKTUYeCKUX 3a7iay, TIOAT0TOBKe
OTBETOB Ha BOTIPOCKHI CAMOKOHTPOJIsi. CaMocTosiTeibHasi paboTa MOKeT TIPOUCXOIUTh Kak B
YyUTasbHOM 3ajie OUO/IMOTeKH, TaK U B JOMAIIHUX YCIOBUSIX.

CamocrosiTenbHas paboTa 1o/, KOHTpoJ/ieM Tpero/iaBaTe/isi HarpaB/ieHa Ha akTUBH3aL|io
103HaBaTeIbHOM JiesTe/TbHOCTU CTY/IeHTa U yCTaHOBJ/IeHHe «00paTHOM CBSI3U» MEXY CTYAEeHTOM U
TnperofiaBaTesieM.

B panHo#1 porpamMme pa3paboTaHbl 33/jaHus! 10 KOHKPETHBIM TeMaM JUCLUTIIMHBI,



TO3BOJISIIOIIME CTY/IeHTaM IJ1y0yke W3yUWTh JJaHHBIHN pa3ziesl MporpaMMbl, CIIOCOOCTBYOIIIVe
BOCITUTaHUIO Y HUX CITIOCOOHOCTH MPUHUMATh CAMOCTOSITe/TbHbIe peltieHus. [17isi mpoBejeHus
TEeKYIL[ero KOHTPOJIs CpOPMUPOBAHHOCTH KOMITETEHLIUU UCTI0/Ib3YIOTCS ayJUTOPHbIe
CaMOCTOsITe/IbHbIe U KOHTPOJIbHBIE paboThl, JOMaIlIHAe CaMOCTOsITe/IbHbIe paboThl. [IprBeieHbI
3aJjaHus [1J1si KOHTPOJIbHBIX M CAMOCTOSITe/TbHBIX PaboT, OTUETOB TI0 TeMaM JAUCLUTINHBL.
V3yueHne TeopeTHUECKOI0 MaTepuasa orpeenseTcs paboueil yueOHOM ITpOrpaMMoit
JUCLIATITUHEI, Ka/leHJapHbIM TJIaHOM U3yueHUsl AVCLIUMTUIMHBI U lIepeuyHeM auTepartypsl. [1pu
TO/ITOTOBKE K 3aHSITHUSIM PEKOMEeH/IyeTCsl TTIOBTOPUThL MaTepHrasl TIpe/eCTBYIOIINX TeM pabouero
yueOHOTO T/1aHa, a TaKXKe MaTeprasl TIPeALIeCTBYIOIINX YUeOHbIX JUCLIATUIAH, KOTOPBIA CITY>KUT
0a3oii M3yuaeMoro pasziesa JaHHOU JUCHUTIIMHEL. [Tpy TTOATOTOBKE K TIPAaKTUYeCKOMY 3aHSITHIO
He0OX0/IMMO U3yUWTh MaTepyasbl JIEKI[UH, PeKOMEeH/I0BaHHYIO JInTepaTypy. VI3yueHHbI MaTepras
CjlefiyeT TpoaHau3upoBaTh B COOTBETCTBUU C TIJIAHOM 3aHSITHS, 3aTéM IMPOBEPUTD CTeleHb YCBOEHHS
CO/lep’KaHusi BOMIPOCOB.

[TpakTHyeckue 3aHSATHSI HEPa3pbIBHO CBSI3aHBI C IOMAIIHUMH 33/]JaHUSIMUA KaK OCHOBHBIM

BUZIOM TeKYIIlell CaMOCTOSITe/TbHOW PabOThI, SIB/ISASCH, B COUETAHUN C CUCTEMAaTHUYeCKUM U3yUueHreM
TeopeTHYeCKOro Marepuarna, OCHOBOM PEMTUHIOBOM OLIeHKU 3HaHUH, (UKCHUPYeMOil B
MPOMEXXYTOUYHOW Y UTOTOBOM aTTeCTaLUsIX.

CamocrosiTenbHasi paboTa IMPOBOAUTCS C 1ie/bi0 YTyO/eHus 3HaHUM TI0 IUCLUTUIMHE U
npeJyCMaTpUBaeT:

— MOBTOpEHHe MPOi/IeHHOT0 yuebHOTr0 MaTepHasia, uTeHre peKOMeH/J0BaHHOM JTUTepaTyphbl;

— MO/ITOTOBKY K MPAaKTUYeCKUM 3aHSITUSIM;

— BBINOJIHEHME OOIIUX U UHAWBUAYA/TBHBIX IOMAIIHUX 3a/IaHWH;

— paboTy C 37eKTPOHHBIMU UCTOYHHUKAMM;

— MO/IFOTOBKY K CZlaue 9K3aMeHa.

[TnaHupoBaHWe BpeMeH! Ha CaMOCTOSITe/IbHYI0 paboTy Ba’KHO OCYILIeCTBJISATH HA BeCh CEMecCTp,
ripelyCMaTpH1Basi IPH 3TOM TIOBTOPeHUe TPOiIeHHOr0 MaTepuara.

ITpu IOATOTOBKE K 3K3aMeHY cJiefiyeT PYKOBO/[CTBOBAThLCS IlepeuHeM BOMPOCOB IJIst

TO/ITOTOBKU K UTOTOBOMY KOHTPOJTIO 110 Kypcy. [Ipy 3ToM He06X0JUMO YSCHUTb CyTb OCHOBHBIX
TIOHSTUH TUCLIUTI/TUHBI.

CamocrosTenbHasi paboTa CTy/1eHTOB, TPEXK/e BCero, 3aK/IH0UaeTCsl B U3yUeHUU JIUTepaTyphl,
JTOTIOTHSFOITIe MaTepuaJi, U3/laraeMblii B JIEKITMOHHOM YacTH Kypca. Heobxoaumo oBnazieTh
HaBbIKaMy OubMorpadryeckoro Momcka, B TOM 4MC/ie B ceTeBbiXx IHTepHeT-pecypcax.
Cyl11ecTByeT HeCKOJIbKO MeTO/[0B pabOoThI C JTUTEepaTypOH.

OfiviH U3 HUX — MeTO/] TIOBTOPEHMSI: CMBIC/T IPOYUTAHHOTO TEKCTa MOYKHO 3ayUUThb HaU3yCTh.
ITpocToe rnoBTOpEHUE BO3/IeHCTBYET Ha MaMsITh MEXaHUUYEeCKH U TOBePXHOCTHO. [TomyueHHble TaKUM
MyTeM CBeJleHHsI JIeTKO 3a0bIBatOTCH.

Hawubosiee 3¢ dheKTUBHBINA MeTO/ — METOZ, OCO3HAaHHOTO 3aTIOMUHAHMUS: TIPOUUTAHHBIN TEKCT
HY’KHO TI0/JBEPTHYTh 00JIbILIeH, UeM MpocToe 3ayurBaHue, 00pabotke. UToObI OCHOBATETBHO
obpaboTaTh HHGMOPMALUIO, BaXKHO ITPOU3BECTH LIe/IbIN PSifl MBIC/TUTETbHBIX OTeparyii:
NIPOKOMMEHTHPOBATh HOBbIE [JaHHbIE; OLIeHWTh UX 3HaueHHe; MOCTaBUTh BOMPOCHI; COMOCTaBUTh
T0JTyYeHHbIe CBeZIeHHs C paHee U3BeCTHBIMU.

[nst ynyumienust 06paboTku MH(GOpPMAaIy OUeHb B&)KHO YCTaHAB/IMBATH OCMBIC/IEHHBIE CBSI3H,
CTPYKTYPHUPOBaTh HOBbIE CBe/leHus1. VI3yueHre HayuHOH, yueOHOM 1 MHOM uTepaTypsl TpedyeT
BesieHUst pabounx 3anuceii. @opMa 3anvceil MOXeT ObITh BeCbMa Pa3HO0OPa3HOM: TIPOCTON WITH
pa3BepHYTHIN I71aH, Te3UChI, LIUTaThbl, KOHCIIEKT.



5. @OHJ OLEHOUHBIX CPEeACTB /I TeKYIlero KOHTPOJ/Is YyCleBaeMOCTH U TPOMEeXYyTOUHOM
aTrTecTalyi Mo ANCHMILINHE (MOJYJII0)

5.1 TunoBble 3afiaHusA, He00X0JUMBbIe [JIsi OLEHKH pe3y/IbTaTOB 00y4YeHUsI MPU MPOBeJeHUH
TeKyIlero KOHTPOJisl yCIieBaeMOCTH C yKa3aHHeM KpHuTepHeB HX OLleHUBaHHUA:

5.1.1 TunoBrble 3afiaHusA (OLEHOYHOE CPe/ICTBO - AyiUTOPHasi KOHTPO/IbHAsA padoTa) A/isf OLeHKHU
copmupoBaHHocTH KomneTeHnuu OITK-1:

Kortpoapraz pabota no Teme «[Ipexen umcToB0H nmoctenobarembEOCTE ¥ Qyrxnm: Hempeprsrocts
& yHKImD
1. 3ammcare ompedeneEme nmperenra OGyExmm no Komm, HapecoBars rpadEx  dyHKIDM

VIOBIETEOPAIOMEH VCIOBHO: fim f(x)=6.
x=1

Ioctpouts rpadExk GVEKIDGI, 117 KOTOPOH OIHOBPEMEHHO BHINIOMHAIOICA VCIOBHA:
im f()=4; lim f(D=-=; lim f(x)=+.

b

X==2 == X=+2
3
arcsin — - 3 . <5
. 3-Hx+4 2.fx +3fx +53%
3. Bemmomms mpelems: 3) lim ———; 0) lim———a——; B) lm ——————: )
n— —:”11 ' x=1lx —4x°+3 x—em3X =2 +3f2x -3
el _
. sinJx—-sinlx . g2x
im ———————; 2) lim (g x)*"".
130 sinx "

=
3

4. Hccrenopars QVEKIDDO Ha HempephIBEOCTb, HaTH TOUKH PasphiBa, YCTAHOBETh HX XapakTep.

ITocTporTs rpadeK ¢ yEKIm.
[—x? —-4x, x<-1
f(x)={2x+!, -12x =0

ilnx, x>0

Kortpoasraz pabora no Teme «JuddepermaTbroe ECUHCTEREe @YHKINN! HECKOIBKHX IEPEMEHHBIX)
1. BermucTETS NporsBOIHYI0 QYEKINE z =sinxy B Touke (1;0) no Eanpasaemzo K Touxe (-1; 3).

2. BermomTs lm———et
= -2y -1
3. BormcTems dus d'u dymamm u= f(x° -y%).
4. Haitru Touxm sxcTpeMyMa dymxmm u =¥ ¥ (x? -3 2).
5. Haiftu mauSombmes ¥ Hunembmes sHavemuz Gymkmm z=2x2-2)7 Ea MEoxecTse
D:x?+y2<9.
Komrpompaan pefota oo TeMe « PYEIHOELEENE PATH H HX OPETOESHELY
1. Hafizpre ofo2cTh CRODDMOCTH QVERIHOERTBEOTC pEI2 Elnfi—-'f}x”
n=l (R

2. Hafimere pammyc E HETSPERT CROOEMOCTH CTEISHEOTC DPRIZ H HOUTSIVET: DOESISHHE PREIZ E3

+m "
FKOHIIEX EETEPBE'I-H CROTHNOCTH E _
12"+ 1

11-27 ol

=
3. JorzsmTs pEEEOMEPHVED CROJEMOCTE QVHEEIEOHZTRHOTD PAIR 51?1_:

-

x” "
4 Pasmommme dvisamooe y=J/+ —— E pag Maxnopens m vEaswTs, ITR KaRIoy SHIUSHRH X
o F

CTPEESTTHED PESTI0HSEES.



5. PasaommTe QVERIGEO V=X  EpEI Teilopa B OEPECTHOCTE TOWEE ¥ =1 M VEZEWTS, 117 KKK
SHETSERE X COPEEETTHEC PEI0ESHES.
T In+3
x

+...
2n+3

- o x
6. HafiTH cyMMy CTSDSHEEOTC PEI2 T+ —+...t

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

OueHka Kpurepuu oLieHUBaHUs

CTy,ELEHT TMMOJ/Iy4una BeprIﬁ OTBeT BO BCeX 3aJaHUAX. HpI/I 3TOM CTYyAEHT

TIPeBOCXOJHO
MIPO/IEMOHCTPUPOBAJI 3HaHUE [JOTIOJTHUTE/IBHOI'O MaTepraa.

OTJINYHO CTy[leHT Moy4n/1 BepHbIA OTBET BO BCEX 3a/laHUSIX.

OueHb XOpOLLO CTyZileHT TI0/Tyul/1 BePHBII OTBET B OOJIBIIMHCTBE 3a/|aHHH.

XOpOLIO CryzeHT perus OOJBIIYIO YaCTh 3a/la¥ C He3HAYUTeTbHBIMHU He/[0UeTaMH.

YZI0B/IETBOPUTE/ILHO CryzeHT peluus OOJBIIYIO YaCTh 3a/lad C CyIIleCTBeHHbIMY HefloueTaMH.

HeyJOBJ/JIETBOPUTE/IbHO CTy,I[eHT AOITyCKdeT FPY6BIE OLMOKY B pelieHry CTaHAapTHBIX 3a4a4.

OTcyTCTBHe 3HAaHWM MaTepuana, OTCYTCTBYeT CIIOCOOHOCTh pellieHNst CTaHAAPTHBIX
3aja4.

I1JI0OXO

5.1.2 TunoBble 3ajaHus (OLeHOUHOe CPeACTBO - BHeayAuTOpHasi KOHTpPO/bHasi pabora) aas
oneHKH chopmupoBaHHOCTH KomnereHiuu OIIK-1:

ﬂUMiilL‘IHFIH CaMOCTOATC]IbHAA pﬂ.GUTH o TEMe «npl{.'l()}ﬁi:llllﬂ ONpEAC/ICHHOIO HHTCIpajla»

1
1. BouucauTh WIowWaAb (GHUrypsl, orpaHudeHHoii juHMamu y =|log, x|, y=0, x=—, x =g,
a

a>1.
22
=

v e . L SR P
2.  Bbluucants miomaisb GUrypsl, orpaHHdeHHoi kpuBoit (x°+y°)" =a“(y° —x

2
3. BeyHCAMTE JUIMHY AYI'H KPHBOIi .1‘:5 {_'.'—l)3 oT TOYKH ¢ abcuuccoii x =0 10 TO4YkH ¢
abenmccoii x =243
x=asin2t,

4. BbluHCAHMTB JUIMHY JYTH KPHBOI 5
y=2acos .

5. Beruucaute o0beM Tena, o6pa3oBaHHOrO BpalieHHeM (HUIYpbl, OrpaHHYEHHOH JIMHHAMH
y=1-x%,x=0,y=0, Bokpyr ocu Ox.

6. Bblumcante obbem Tena, oOpaszoBaHHoro BpallleHHeM GHIYphl, OrpaHHYeHHOH JHHHeil
x? +y? = R?, Bokpyr ocu Ox.



JoMamE=s caMoCTOATEbER padota no TeMe «[IOBEpXHOCTHEEIE HETErPaThD)
BEMECTHTS TOESPXEOCTEBIE HETETPATHL
a) [ixzdg, rae S - w9acTh IDETHEIpHYeCKOH NOBEpXEOCTE y-—-x-+4=0, oTcegenHaz
s

ILIOCKOCTBIO V = () H 3aKTIOYeHEan MexIy IIockocTAMHE 2 = 0,2 = 2.

b) [fxzdvdy +x"dydz —4dzd , Tae S — BepXHAZ CTOPOEA OTPIHHYEHEON YacTH ILTOCKOCTH X —
s
2y +4z — 8 =0, oTceueHEON KOOPIHEATHEIME ILTOCKOCTAMEL

Kpurtepuu oneHuBaHus (OL[eHOYHOE CPe/ICTBO - BHeayJUTOPHAsA KOHTPO,/IbHasA padoTa)

OrjeHka KpuTepuu orieHuBaHUs

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

TIPeBOCX0HO
MIPO/IEMOHCTPUPOBAJ 3HaHUe [JONOTHUTE/IBHOIO MaTepraa.
OT/IMYHO CTy[ieHT Ho/y4un1 BepHbIN OTBET BO BCeX 3aZlaHUsIX.
OueHb XOPOLLO CTyJeHT To/TyYu BePHBIM OTBET B OOJIBIIMHCTBE 3aJaHui.
XOpOILIO CryzeHT perus OOJBIIYIO YaCTh 33/lau C He3HAYNUTeTbHBIMHU HeJ[0YeTaMH.
YA0BJIETBOPUTENBHO CTyzeHT pemu O0MBIIYIO YacThb 3aay C CyIleCTBeHHbIMU HeZl0UeTaMU.

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

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

I1JI0X0

5.1.3 TunoBble 3ajaHus (OLleHOYHOE CPeACTBO - 3ajfauM) /JJIA OLeHKH C(hOPMHUPOBAHHOCTH
kovmerennuu OITK-1:



3anawa 1. BerqucTrTs NpoHsBOTERIe: 3) V=2 -cosBx +1);6) «"=4ami°f; :

tgx
c)}'=1n—§§:;;a) y =32

3azaua 2. BErmcTHTE BTOPYIO NPOKSEOIEYIO QYEKINM ) =arcsin 4fsinx .
3azaua 3. BhrqucTHTe IpedeIs: 2) limx(ez —1); 6) Iim(rg::]:”.
-.f_+4x‘ 3*+x dx
3azaqa 4. BEMECTHTD HHTETpaTH: 2) a;0) | —:
J I
sin x
ax.
9 Icos’x
: 3 .
3azaqa 3. BBIMHECTHTD HETEIPRTH: 2) J'(:x +1)-cos2xdx ; 6) jm,
r 2x-3
NaTnmes

3axaqa 6. BrmueTHTS HHTETPATHL a)_|: 5% +-ialir 6)jx Jx—164:;

©) ix’ -arctgxdx .
e
3amava 7. BoraucTuTs JBofiEble METerpams: 3) [ (x— y)ddy , rae D orpammena
D

mEmavEx=0,y=0,x+y=2;6) jj'(x‘-&-}"—"'}ira}',D:r:-i-(y-é- 2P <4,
o

3azaqa 8. BBIYBCTHTD KPHEBOTHE

}'=J}?;A(O; 0), B(1; 1);6) jx-i..’fa&—Gx’a}',r:eAB: y =x3;.-.l(0; 0), B(2; 9).
AR

3a1a9a 9. BrraucTuty B2cOGCTESHERLIN MHTErpaT KTH YCTIHOBHT IO PaCXOTHMOCT
Ix .
AR 4

Mhle HETETPaTHL 2) j{xﬁ+3yihk,r.:e,w:
A5

a
xsinx

3a.:lm11 Hcc:re.::}'n're pm Ha cxo:[m:ocrb n }crmonm'e XapaKTep CXOIHMOCTH:

D Sarein 36 T z.\lr >

3azaua 12. Haifru cynamy paza: a)zn( ) G)Z -.E?D

3anaua 10. HccaenoBars cxoqnMocTh HeCOGCTBEHEOTO HETETpata j

5.1.4 TunoBble 3ajaHus (OLEHOYHOEe CPeACTBO - 3ajfauM) AJIA OIeHKH C(HOPMHPOBAHHOCTH
kovmerennuu OITK-8:
Jarawal.  Brmscmm Kmpﬂﬁﬂnm UEHTpE TAMECTH QEIVpH (MEHBIDIEH TaCTH),

OTPEEHTSHEOH THERAME xl+4}'1= 1, —x+2y=1 (DoESpREOCTEVID ILIOTHOCTE

QETYpPEl CHHTATh PREHCH SIHHHDE) C NOMOMIBIC COPEISISHHOTC HETSTPRIA.
3amama . BHOECTHTE KOOPIEESTH DSHTPE TAESCTH QEIVDE, OTPEEMTSEECE THEMAME

yi=x+L 3 =—%x +1, ¢ DOMOIBI JEOHEOTO HHTSTpaIa (NOESpPRHOCTHYIC IUIOTHOCTD

CUHTETE PEEHOE STHEHIE).



3amzuga 3. Heaiite Maccy Tena J) orpasmdensore moepxEocTEME 8400t xtHhyi=d,
3 3
5lx +y° :'
FR—

=0, =0 (=0, z=0) c mroTHeCTREID £ =

KpuTepuu onjeHuBaHus (0LleHOUYHOE CPeACTBO - 3a/ja4uu)

OneHka Kpurepuu onjeHrBaHUs

BrIrosiHeHbI Bee WK 00JIbIIasg 4acTh 3TAIloB penieHrd 3a4a4n Uik 3a/iada pereHa C

3auTeHo
He3HauuTeTbHLIMU HeJjoueTaMH. Pe3y/ibTaThbl pabOTHI MPe/ICTaB/IeHbI TIPeTo/IaBaTeo B CPOK.
BBbIMo/iHeHbI He BCe TIPaKTUUeCKHe 3aIaHUs UM BBITIOJTHEHBI He B MOJTHOM 00neMe (TIpe/iCTaBIeHo
He . N
He TI0/THOe OTMCaHKe 3TaroB BhIMOJIHEHUs 3a/laHui, 10/lyueH HeBepHbI OTBeT, pe3y/bTaThl
3auTeHo

paboThI He TIpe/ICTaB/IeHbI ITPETOZaBaTeo).

5.2. OnucaHue MIKaJI OLeHUBAaHUA Pe3y/IbTaToB 00yueHHs M0 JUCIUIIMHE ITPH MPOMe)XyTOUYHOMH
arTecTanuu

IIIkana OIl€HMBAaHUA C(l)OpMI/IPOBaHHOCTH KOMHQTEHI[I/Iﬁ

YpoBen
b
chopmu Hey/J0B/IETBOP | Y/AOBJIETBO ouYeHb
TJ10X0 X0pOoLIo OTJIMYHO NPEeBOCX0/AHO
POBaHH HUTe/IbHO puUTe/IbHO XOpo1I0
OCTH
KoMIeT
eHIH
(uHpUK
aropa
AOCTHXK He 3aYTeHO0 3auTeHO
eHUSs
KOMITIET
eHIHii)
YpoBeHb
OTtcyTcTBUE YpoBeHb poBet
o . 3HaHUM B
3HaHUU MwuHuManbeH | 3HaHWUU B oGBeme YpoBeHb
TeopeTUYeCcKoro o] obbeme, ’ 3HaHUH B
YpoBeHb COOTBETCTBY YpoBeHb
Marepuarna. . JOTMYCTUMBI | COOTBETCTBY obneme, o
3HaHWUN HIKe - FoLIeM 3HaHWH B
HeB03MO0>KHOCTb 1l ypoBeHb oLeM COOTBETCTB
MHHUMaJTbHBIX o rporpamme obneme,
3HaHUS | OL|EHUTb MOJHOTY N 3HaHUM. rporpamMme yIolLeM
o TpebOBaHMA. TTO/ITOTOBKH TIPEBBIIIAOIE
3HaHUN [HoryiieHo MOJTOTOBKU rporpaMme
Nmenu mecto . Jony1eHo M IporpamMmy
BC/Ie[ICTBHE MHOTO . JonyeHo TO/JTOTOBK
rpy6bie oIMOKH HEeCKOJIbKO MO/ITOTOBKHU.
oTKasa Herpy0bIx HECKOJIbKO u. Ommbok
Hecyl1lecTBe
obyuarorierocsi ot o1boK Herpy6bix HHEIX HeT.
oTBeTa ormboK
omIMb0oK
Ymenuss | OTcyTcTBUe [Ipu perienun IIpomemonc | Ilpomemonc | Ilpomemonc | Ilpozemonc | IlpomemMoHCTp
MUHUMAJTbHBIX CTaHZAPTHBIX TPUPOBaHbI | TPUPOBaHBbI | TPUPOBAaHbI | TPUPOBAHBI | WPOBAHHI BCE
YMEeHU. 3a/jau He OCHOBHbIE BCE BCe BCe OCHOBHbIE
HeB03M0>KHOCTb NIPOZIEMOHCTPUD | YMeHHusl. OCHOBHBbIE OCHOBHBbIE OCHOBHbIe yYMeHHUs..
OLIeHUTb Ha/IMule | OBaHbI PerieHbl yMeHusl. yMeHusl. YMEeHUSL. Periennl Bce
YMeHU OCHOBHbIE TUTIOBbIE Peiiennl Bce | Periennl Bce | PereHbl OCHOBHbIE
BC/Ie[ICTBHE ymenusi. imem | 3apauu ¢ OCHOBHBI® OCHOBHBI® BCe 3aJaum.
OTKasza MecTo rpy0Obie HerpyObIMU | 3azauu C 3aJaum. OCHOBHbIE BrimosiHeHbI
obyuarorierocsi Ot | OmUOKH ommbkamu. | HerpyObiMu | BeimosnHeHs! | 3amauu C BCe 3a/laHVs, B
oTBeTa BbirosiHeHs! | OmMOKaMW. | BCe 3a/IaHUSI | OT/AE/IBHBIM | TOJTHOM
BCE BBIMO/THEHBI | B MTOJTHOM u obbeme Ge3
3aZlaHusl, HO | Bce 337laHusi | oObeme, HO | HeCyIlecTB | HeJJOUeTOB
He B B [IOJIHOM HEKOTOpkbIe €HHbIMU
[1I0/IHOM o0beMe, HO C HejoueTamM




n,
BBITIOJIHEH
HEeKOTOphble
HeJjoueTaMH | bl BCe
obbeme c
3aflaHys B
HeJjoueTaMu
TIOTHOM
obbeme
Nwmeetcs
OtcyTcTBUE ITpogemoHC IIpogemoHc
MHMHHMMaJ/IbH ITposeMoHC
6a30BbIX ITpu perenyn . TPHPOBaHbI TPUPOBAHBI
bl Habop TPUPOBaHBI ITposeMoHCTp
HaBbIKOB. CTaH/|apTHBIX 6a3oBble HaBBIKH
HaBBLIKOB 6a3oBbie HpOBaH
HeB0O3MO>XHOCTB 3a7iau He HaBBbIKU IIPU Tpu .
Jist HaBBIKY IIPA TBOPYeCKHUH
OL|EHUTh HalMuKe | TPOJEMOHCTPUD peleHnn peleHnn
HaBbiku perIeHyst pelLIeHnH TIOAXOZ K
HaBBIKOB oBaHb! 6a30BbIe CTaHJapTHBI HecTaHJapT
CTaH/JapTHEI CTaH/|apTHBI peLIeHHI0
BCJIE[ICTBHE HaBbIKU. VIMenu X 33/1a4 C HBIX 3a/]au
X 337a4 C X 3a7a4 Oe3 HeCTaHZapTHBbI
OTKasza MecTo rpybbie HEKOTOPbIM 6e3
HEKOTOPbIM omuboK 1 X 3374
obyuarorierocsi OT | OIUOKH u OLIMOOK U
u HeJJoueToB
oTBeTa HesloueTaMu HeJJ04eToB
HeJloueTaMu
IMIkana OIl€eHHMBAaHUA IIPHA NMPOMEKXKYTOUHOU aTTECTAIIUHN
OneHka YpoBeHb NOJrOTOBKH
TPEBOCX0/{HO Bce KowmmeTeHIM (YacTW KOMITeTeHLMH), Ha ()OpMHpOBaHHe KOTOPHIX HarpaBieHa
JMCLUIVIMHA, CHOPMUPOBAHBI Ha YPOBHE He HIDKE «IIPEBOCXOJHO», IMPO/eMOHCTPHPOBaHBI
3HaHWs, YMEHHUs, B/aJileHUss M0 COOTBETCTBYIOLIMM KOMIIETEHLIMSIM Ha YPOBHe BBIIlIe
TIpe/iyCMOTPEeHHOT0 TIPOrpaMMOi
OT/INYHO Bce xkommeTeHIMM (YacTd KOMIIETeHIMH), Ha (OpMHUpOBaHMe KOTOPLIX HarlpaBjeHa
JMCLUIVIMHA, COPMHUPOBaHbI HAa YPOBHE He HIXKe «OT/IUYHO».
3auTeHo OYeHb X0pPOLIOo Bce xommnereHUMM (Y4acTM KOMIIeTeHLMH), Ha (OpPMUpPOBaHME KOTOPBIX HarpasjeHa
JUCLIMIUINHA, COPMHUPOBAHBI HAa YPOBHE He HIDKE «0UeHb XOPOLIO»
XOpOoI1110 Bce xkommeTeHIMM (YacTd KOMIIETeHIMH), Ha (OpMHUpOBaHMEe KOTODLIX HarpaBjeHa
JMCLIUIVIMHA, COPMHUPOBaHbI HA YPOBHE HE HIDKE «XOPOLLO».
yAOBIeTBOpHTENb | Bce KommeTeHIMM (YacTW KOMITeTeHLHMH), Ha (OpMHpOBaHHe KOTOPBIX HarpaBieHa
HO [IUCLIMIUINHA, C)OPMHPOBaHbI HA YPOBHE He HIDKE «Y/IOBJI€TBOPUTEILHO», MPU 3TOM XOTsS ObI
0[jHa KOMITeTeHL{isI ChOpMHUPOBaHa Ha YPOBHE «YZOBJIETBOPUTETEHO»
HeypoBeTBopure | XoTs Obl O7Ha KOMIIeTeHLMs CHOPMHUPOBaHa Ha YPOBHE «HEY/IOBIE€TBOPUTEIBHOY.
JIbHO
He 3aUTeHO
TIOXO0 XoTst 6bI 0/IHA KOMITETEHLUsT COPMHUPOBAHA HA YPOBHE «ILIOXO0»

5.3 Tunosblie KOHTPOJ/IbHbIE€ 3ddHHA W/IH HHbIE€ MdaTepHd/ibl, H606X0}J[I/IMBIE AJIsA OLl€éHKH
pe3y/bTdTOB 06y‘-IEHl/Iﬂ Had HPOMC)KyTO‘—IHOI‘/’I dTTeCTallUl C YKd3dHUE€EM KPpUTEpHEB HX
OIl€eHUBAaHHUA:

5.3.1 TunoBble 3ajaHus (OLleHOYHOEe CPeACTBO - 3ajfauM) /I OLleHKH C(hOPMHPOBAHHOCTH
kovmereniuu OITK-1



e
3azampe 1.  [BuramcTETs npezer: ﬁmtﬂ _SXHJ“ Gl

3azamme 2. Jlokasars, 4TO He CYMIECTBYeT mpexen lim Sinx.
==

3x npu x <0
3anamme 3.  Mecaenosars dymxamao y ={x* —x nmpu 0 <x <1 Ha HeMPepHBEOCTL, YKasaTh BEI
-x+2 npuxz1
TOYeK pasphiBa. ’

3anarme 4. Hccrenosath Ha MOHOTOEEOCTE QYEKIDNO y=XTCOSX.
3anamme 5. Hajixure rowxm skerpenyma dymxmm y =(x +23/x—2.

3anamme 6. Hccrenosats QYEKIDDO Ha BHITYETOCTD H H3lTH TOYKH Nepermda: ¥ -%3—.
3azamme 7. H;

3azamme 8. Haffti Eaubompmmes K HUDMEEbINSS SHATSHMA O YHKIDO: y=21—3 Ha OTpeske
+X
[0; 3].
3azamme 9. Joxaamre ToXIECTEO arcsinx+arccosx=n/2 mpu xk[-1; 1.

3anarke 10. Bm‘mrej ‘xi;txcﬁ
arcsin x

Jx+1

3azamme 11 Bmm‘rej

3azampe 12. Hecrexosars dyexmao z=1x°y*(12—x—)) Ea sKcTpeMyM.

3azaEme 13. Haifre Haubodpmes ¥ HuDMeHbINee SHAYeHH: OveExmms z=x"3(4-x-)) B
TpeyTompEHKe X +y <6, x 20, y 0.

3azanme 14, Pymappo z=1-x-) Meromom Jlarpamxa HKCCTEIOBaTh HA 3IKCTPEMYM IpH
yeroBrEX  + ) =1,

3azamme 15. IlpeoSpasoBars Bripazemme x ) —4x'+) K HOBOH HeSaBHCHMON NepeMeHHON,
mojaray x =é°.

3ananme 16. Bmmﬂ (24xy -48x°y*)ddy, rae D orpammena mmmmME X =1,

o

y=ry =~k

3azamme 17. IlpeoSpasoBars K NOTAPHBIM KOODIMHAaTaM K BHIYHCTHTD IJBOMEOE mMETerphl
H x*dedy, rae D orpamiaena kpuEbME x°+ (¥ -1 =11 x*+)* =4y
D

3amamme 18, PaccTaBETe mpeneTsl HETETPHPOBEEMA B JSK3PTOBEIX M IDETHEIAPHYECKHX
KOODIHHIT2X B Iﬁ S (x,y,2)dxdydz ecm V:{2x<x* +)y* S4x,05z5x* +)7.

3anamme 19. MoxEo 1E E rae mowieEEo IHOQepeHIHpoEaTh pAX .Z-:(x'h')' ? Hafite cynmmy
3TOro pAia.
3anamme 20. Moxmo m pax in‘x“‘ MOWIEHEO HHTErPHPOBATh IO |: ;}’ 3amucath B BHIe
Xf- ity
pama || Tn'x" )7!(
8 \e=t

3anamme 21 Hzﬁmqmypuaim‘.
3amamme 22. HcnombsyZ OCHOBHBIE pasiOXeHMA, PasTOAMIb B CTSNEHHOH piaX QYHKIDDO
X
f(x)=m+lntl-x).

3azamme 23. Pasaozmme ¢ymxmoo f(x)=+X B paa mo crememmm (x-1), HCHOTBSYR OCHOBERIE
PasTOKEHHA.



5.3.2 TunoBble 3ajjaHus (OLEHOYHOEe CPeACTBO - 3ajiauH) A OIeHKH C(hOpPMHPOBAHHOCTHU
Komnerenuu OITK-8

Janamme 1.  BremomTs mpEOmosiEEce sEawerme o= 1947 ™ ¢ momommr mddepermmana

3anaEme 2. HafTH KOOpIHESTH ISETpa MacC KPYVLToH INT2CTHEEH, X +)° 4, SCTH IUIOTHOCTE
eé B Toure M(x, V) mponopIHoEATRHE paccToAHEFe oT Tom® M zo romm A(al).

3amamme 3. HaffTH MOMEET HHEPIMH OTHOCHTSTHEO HETATA KOODIHHAT OJHOPOJEOH IDTRCTEEEL
orpammmeREolE EpEEoE (X7 +3°) =4 (x -3,

Jamzeme 4. Henomwsve pasaomesme dvermm fx)= — £ paz, maire £00).

1
M+

B - - . 24cosx 30
Jamamme . [lodbsyAch pasdoeHHsM QVHEIME B pED [eiT10pa BRMECTHTE M| ————— — — |
=0 xT sy x|
o3
Jamamme 6. Brmmomms | e ¢ TouEoCcThEe go 0,001,
ol+x

Q

KpuTepuu onjeHuBaHus (0LleHOUHOE CPeJCTBO - 3a/|auu)

OueHka Kputepuu orieHuBaHUs

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

3ajlaya BepHO pellleHa, KaXK/Ibli 1mepexo/; 000CHOBaH CChUTKOM Ha
OT/IMYHO COOTBETCTBYIOIIIEe YTBepXKeHe, TprBeieHbl (HOPMYIMPOBKH YTBEPXKIEHUM C
HeCyIeCTBeHHbIMHU HeZIoueTaMH, 000CHOBBIBAIOIIIME PellleHHe 3a/1auu

3ajlaya BepHO pellleHa, I0UTH BCe Tiepexo/ibl 060CHOBaHbI CChIIKOM Ha
OueHb XOPOLLO COOTBETCTBYHOILlee yTBep)KJeHue, NprBeZieHbl (OPMYIHPOBKU YTBEPXKeHNUH C
HecCyleCTBeHHBIMU HeZloueTaMH, 0O00CHOBBIBAIOIIME PellIeHNe 3ajaurt

3a/laua pellleHa C He3HauuTe/IbHBIMY HefloueTaMH, TIOUTH BCe TIepexo/ibl
000CHOBAHBI CCHITTKOM Ha COOTBETCTBYIOLEe YTBEPIKAEHHe, TPHUBe/|eHbI

XOPpOLIIO0 N
P (hopMyHMPOBKY yTBEPXK/€HUI C HEeCYIleCTBeHHBIMU HeZloUeTaMHy,
000CHOBBIBAOIIUE PEITIeHHe 33/]aul
3ajiaya pellleHa C He3HauUTeIbHBIMUA HeZJoueTaMH, HO 000CHOBaHUe Mepexo/ioB
VIOB/IETBOPUTE/TEHO

BBI3BIBA€T 3aTPyJHEHUA

Hey/IOBJIETBOPUTE/IBHO  3afiaya pellleHa C TpPyObIMH OLIMOKaMu

T/I0X0 3ajlaya He pellieHa




5.3.3 TumnoBbie 3apaHusi (OLeHOYHOEe CPeACTBO - KOHTpO/IbHbIE BOMPOCHI) I OLEHKH
copmupoBanHocTu KomnereHnuu OIMTK-1

1 cemectp
1. MHoskecTBa. [eiicTBuUs HaJ, MHOXKecTBaMU. UnCI0Bble MHOKeCTBa U UX cBolicTBa. [IpomexxyTku B R.
2. Mopy/ib AefiCTBUTE/ILHOTO YKMC/Ia U eT0 CBOUCTBA.
3. OrpaHuueHHbIe U HeorpaHUYeHHbIe MHOKeCTBa. [IoHsITHe TOUHBIX BepXHel 1 HIKHel rpaHeit

YKC/IOBOI'O MHO>KeCTBa

4. [MonsiTre GyHKIMH, criocoObl 3azanvs GyHKOM. ObpaTHas GyHKLUS, IPAMEPHL.
5. OneMeHTapHbIe CBOMCTBA (DYHKI[MI: MOHOTOHHOCTb, TIEPUOIUYHOCTH, CHMMETPHSI.
6. YucnoBas mocaeioBaTeIbHOCTD. [Ipesien unc/ioBoii mocseioBaTe/IbHOCTHU. ['eoMeTpruyeckast

WHTeprpeTalys npejesia. MOHOTOHHOCTb ¥ OTPAaHUYeHHOCTh YMC/IOBOM TIOC/Ie/[0BaTe/TbHOCTH.

7. CgolicTBa rpejiena YMc/I0BOM TOC/IeJ0BaTeTbHOCTH.

8. BeckoHeuHO Masble UUCIOBBIE TTOC/IeJ0BaTeTIbHOCTH U UX CBOMCTBA.

9. CBolicTBa CXOASIIMXCS M10C/Ie[,0BaTeTbHOCTEH.

10. CBsI3b MEX/ly CXOUMOCTBIO U OTPaHMUeHHOCTbIO UHCI0BOM M0C/Ie/l0BaTebHOCTH. TeopeMbl

Beiiepiutpacca u bonbliano-Beliepirpacca.

11. Cx0IMMOCThL/PacXoiMMOCTb YMC/IOBOH moc/efioBaTe/ibHOCTH. Kpurepuit Koty cxo[MOCTH UHCI0BOM
NOCJIeJ0BaTENbHOCTH.

12. Yuco e.

13. [MonsiTre HeoripejeneHHOCTH. Busibl HeompeiesieHHOCTeN. PacKphiTHe HeorpezeieHHOCTel.

14. Onpegenenne I'eitHe Tipefena dyHkyu B Touke. Onpesnenenve Ko nipefiesia GyHKIUN B TOUKE.

Pa3znnuHble C/Iydyad U UX reoMeTpuyeCkKas MHTepIripeTanusa. OKBHBa/lIeHTHOCTh OHPEAEHBHHﬁ.

15. OpHocTopoHHMe Tipefienbl. Kputepuit cyijecTBoBaHus nipefierna GyHKLUHN B TOUKeE.

16. CaoiicTBa npefiesia QyHKIWH.

17. BeckoHeuHo Masble U GeckoHeuHO OosbIIe (GYHKI[UH U X CBOMCTBA. Heorpe/ieieHHOCTH.

18. [lepBbIii ¥ BTOPOI1 3aMeuaTe/bHbIe NIpeesbl. [1osie3Hble rpesensl.

19. CpaBHeHHe OeCKOHEUHO MasibIX 1 6eCKOHeUHO 00/bIINX (DYHKIMNA. DKBHUBa/leHTHbIe OeCKOHEUHO

MaJsible. 3aMeHa YHKLMY 5KBUBA/IEHTHOM 110/, 3HaKOM Iipefiesia. ['1aBHast yacTb (yHKLUH.



20. HerpepbiBHOCTE (hYHKI[MY B TOUKe U Ha MHO>KecTBe. CBOMCTBa HellpephIBHBIX (PYHKITUIA.
OZHOCTOPOHHSIST HETIPEPLIBHOCTh.

21. Ipenen v HeMPepBEIBHOCTE CTEIIeHHO-TIOKa3aTeTbHOU (DyHKLIWH.

22. CaoiicTBa (pyHKLMI HellpepbIBHBIX Ha OTpe3Ke.

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

24. OnemeHTapHbie GYHKLUHA. HellpepbIBHOCTE 37ieMeHTapHBIX (QYHKIWHA.

25. Touku pa3peiBa pyHKIuM. Knaccudukaiys Touek paspbiBa.

26. 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).

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

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

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

30. Tabsuiia Mpor3BOAHBIX.
31. I'eomeTpryeckuii v HpU3MUECKUI CMBIC/ IPOU3BOAHON. YpaBHeHHe KacaTebHOM M HOPMasv K KPHUBOM.
32. [Ipoun3BogHas cnoxHoi pyHKUMU. [Ipon3BoHas cTerneHHOW (GYHKIMM C IPOM3BOJIbHBIM MTOKa3aTesneM U

CTereHHO-TI0Ka3aTebHO! (yHKLMK. PopMyiia sorapudmudeckoro auddepeHpoBaHusl.

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

34. Iuddepenipan cymMbl, pa3HOCTH, TTPOM3Be/IeHUS U UaCTHOTO. I10CTOSIHHBINM MHOXKATE/Ib 110, 3HAKOM
nvddepeniana.

35. HOuddepeHniiuan cnoxxHoi QyHKUWK. IHBapHaHTHOCTL (hOpMBI IepBoro AuddepeHipana.

36. [Ipor3BoHbIe BBICIINX MOPSAKOB. [IpaBuia BEIUKCIEHHS IPOU3BOHBIX BBICIIMX MOPSAKOB. DopMyna

Jletionuija. ITpon3Bo/Has TIOPsKA N CHHYCa U KOCHHYCA.

37. [uddepeHipiabl BBICIINX TMOPSAKOB U UX cBoicTBa. Obnazaet mu quddepeHnyan BTOporo nopsaka
CBOWCTBOM MHBAapUaHTHOCTHU?

38. [Mpow3BoHast TapaMeTpUUecKy 3alaHHOUM (QYHKI[UH.

39. ITpou3BoaHast GyHKIMY, 3a/]aHHON HEeSIBHO.



40. Teopema ®Pepma, ee reoMeTpuueckas U ¢pusnueckass UHTeprperauuu. Teopembl Posis, Jlarpatxka u
Koy, ux reometrpuyeckast UHTepIipeTanusl.

41. IIpaBuso Jlonurass. IlpuMenenue ripasuia JlonuTasns [jisi paCKpbITUS pa3/IMuHbIX BULOB
HeoTpe/ie/IeHHOCTe.
42. dopmyna Teinopa 1 MaksiosipeHa /11 MHOrowieHoB. @opmyia Teitnopa 1 MaksopeHa Jjis

TIPOM3BO/IBHOM (PYHKLIMM C OCTaTOUHBIM ujieHOM B (hopme I1eaHo, /larpanka Koy, I[1lnemunbxa-Pora.

43. MHorouneH Tefinopa Kak MHOTOU/IEH HaW/TyuIero npubmmkenus. ®opMyia MakopeHa Jjist
OCHOBHBIX 3/IeMeHTapHBIX QYHKIHHA.

44, Yc10BUYs IOCTOSIHCTBA (PYHKLMY Ha IIPOMEXKYTKe.

45. Onpesenenue (GyHKLMH, MOHOTOHHOW Ha NpoMesxyTKe. Kputepuu cTporoii v Hectporou
MOHOTOHHOCTH.

46. OripeZiesieHre TOUKH JIOKA/ILHOTO 3KcTpeMyMa. Heob6xoaumoe ycioBue 3KcTpeMyMa. JJocTaTouHble

YCJIOBHSI 3KCTPEMYyMa.

47. OmpeseneHue BLIMTYKIOCTH QYHKIMU Ha TpoMexyTke. Kputepuu BBITTYK/IOCTH.

48. Touku nepernba. Heo6xouMble U J0CTaTOUHBIE YCIOBHSI TOUKH Tieperuda.

49. AcuMNTOTHI BepTHUKa/IbHBIE, HAK/IOHHLIE U TOPU30HTAJBHEIE.

50. OTbicKaHre HaubOJIBIIETO U HAMMEHBILIETO 3HAUeHUs (PYHKIIH.

51. ITousATHE TIepBOOOPa3HOH U HeorpeieneHHOro uHTerpaaa. CBOWCTBa MepBOOOpa3HOl U

HeorpeAe/IeHHOro MHTerpasa.

52. Tabsuiia UHTerpasos.

53. 3aMeHa rlepeMeHHOI B HeonpeZieJleHHOM UHTerpase. [Ipumepsl.

54. [IpaBuo HHTErpyUpOBaHMS I10 YACTIM B Heollpe/ie/leHHOM UHTerpase. IIpumepsl.

55. KomruiekcHbIe umncna, JecTBUs HaZ, HUMU. AsireOpandecKasi ¥ TPUTOHOMeTpHUecKasi GopMbl 3armicu

KOMILJIEKCHBIX UHUCEJI.
56. Pa3nokeHre MHOrousieHOB Ha MHOXKUTEJIH.

57. ParpoHambHbIe QyHKIMU. [IpaBU/IbHbIE U HETIpaBHIIbHBIE [poOU. BEifieieHue 11e/10i YacTu Jjis
HeTpaBUILHOM [pobu.

58. I[TpocTetimue paipioHanbHbIe Apobu. Pa3no)keHne paBuIbHOM ApoOU Ha MpoCTeHiIve.
59. WHTerpupoBaHye MpPOCTeNIINX PaLMOHANBHBIX Apobett (4 Tuma).
60. ANropyUTM BBIUMC/IEHUS HEOIIpe/ie/IeHHOr0 UHTerpasa OT paldoHanbHOW GyHKLMU. MeTobl

HaXOX/IeHUsT HeoTpeie/IeHHBIX KO3(hhUIeHTOB.



61. NHuTerpupoBaHue vppalioHanbHbIX (yHKIMM.

62. [MoacTaHoBKM Ditsiepa.

63. WuTerpupoBanye quddepeHianisHOro 6uHoMa.

64. BbluniciieHre UHTErpaaoB OT TPUTOHOMETPUYECKUX (DYHKLIMHI.

65. [Monsitue o HebGepyiyxcst HHTerpanax. OCHOBHBIE TPUMepPbI HebepyIXCsl UHTerpasIoB.

DNIUIITUYECKHue HWHTErpaJibl.

66. [TonsiTue oripesienieHHOTo UHTerpana Pumana. ['eomeTpuueckuii 1 GU3MUeCKUil CMBICT OTIpeZiesIeHHOTO
vHTerpasna. [Ipocreiimyre cBOWCTBa OIpe/ie/IeHHOr0 NHTerpasa.

67. HeobxoauMoe yCcioBre MHTerpUPYEMOCTH (BYHKLIUY 110 PuMaHny.

68. BepxHnue u HwkHIe cymMMbl []apOy 1 ux cBoiictBa. ['eomerprudeckuii cMbici cymm Jap6y. Kpurepuii
WHTerpupyeMocTy QyHKLUU 1o Pumany.

69. JocTatouHble yC/10BUSI MHTEIPUPYEMOCTH 10 Pumany.

70. CBolicTBa ornpefie/IeHHOI0 UHTerpara.

71. WuTerpan c niepeMeHHbIM BEDXHUAM TIpe/ieioM U ero cBorictBa. @opmyna HetoToHa-JIelibHu1a.
72. dopmya HHTerpupOBaHUS TI0 YacTsIM B OTIpe/ie/IeHHOM MHTeTparie.

73. 3ameHa MepeMeHHOU B Oripe/ieJieHHOM UHTerparie.

74. [NonsTre Tuiomaau Maockoi ¢urypsl. Kputepuii kBagpupyemocTtu purypsl. TeopeMa o miiomiagu

KPUBOJIMHEMHOM Tpamneryy.

75. [Tnoraas GUTYPHI B IEKAPTOBLIX KOOPAWHATAX U B C/IyUae MapaMeTPUUeCKOro 3a/jaHusl (PyHKI[HH.
76. [Tnoraas KPUBOAMHEMHOTO CEKTOpPa B TIOJISIPHBIX KOOPAWHATAaX.
77. [Tonsitue kpuBoil. OCHOBHEIE oripefienieHus. [ToHsITHe cripsMisieMoi KpUBOU. [11MHa KpHUBOM.

IocTarouHoe ycioBHe CIPSMIISIEMOCTA KPUBOM.

78. [nvHa ayru KpUBOM, 3aZlaHHOM MapaMeTpUiecKy, B JIeKapTOBbIX KoopAuHaTax. JivHa Jyru B
TOJIIPHBIX KOOpAWHATAX.

79. IMousitre 06beMa Gurypbl. Kpurepuii KyorpyemocT#t (bUTYpBI.

80. OO6mBEM Tena uepes Mo/l MonepeuHoro ceueHus. O6HEM Tela BpalljeHusl.
81. [Tnomaabs MOBEPXHOCTH TeJia BpallleHUs.

82. Teopewmsl [1anma-I'ynbauHa.

2 cemecTp



1. IToHsATHe MeTpHUecKoro npocTpadcTsa. IIpoctpancteo R, Coeprueckue 1 npsMoyronbHble

OKpeCTHOCTH B mipocTpaHcTie R".

2. ITocnenosarensHOCTH B pocTpadcTe R", cxoauMocTh nocieoBaTesHOCTH B IpOCTpaHCcTBe Rn,
CBOMCTBA CXOZSIIUXCS MTOC/IeJ0BaTeIbHOCTEM.

3. HeKoTophble THIIbI TOUeK ¥ MHOXKECTB B IpocTpaHcTie R,

4. dyHKLus 2-X iepeMeHHBIX. O0/1aCcTh OMpe/iesieH|st 1 MHOXKeCTBO 3HaueHWH. ['padyK v TMHUHM yPOBHS
GyHKLUUE OBYX repeMeHHbIX. PYHKIUS 3-X MepeMeHHbIX, T0BEPXHOCTh YPOBHSI.

5. [penen ¢dyHKIMYM n epeMeHHbIX. CBS3b JBOMHOTO U MIOBTOPHOTO TIpe/iesioB. [Ipumephl.

6. HerpeprIBHOCTH (DYHKI[MM HECKOILKUX TIepeMEeHHBIX B TOUKE U Ha MHOKeCTBe. ApudmeTrueckue
JIeMCTBUS HaZ, HeTlpepbIBHBIMU QyHKLUIMU. CrioxkHast QyHKUYs. HenpepbIBHOCTD C/I0KHON QYHKIU.

7. CgoticTBa (yHKIMHM, HETIpepBIBHOM Ha MHOKecTBe (00001meHne TeopeM Betiepiutpacca 1 Komm).

8. YacTHble ipou3BogHble. CBSI3b MeXXy HeNPepPbIBHOCTHIO GYHKLMH W CyIIeCTBOBaHMEM YaCTHBIX
npou3BoHbIX. JuddepeniipyemMocts U guddepeHiian GyHKIMA HeCKOILKUX MepeMeHHbIX. Heobxoqumble
ycioBus fuddeperurpyemMoctd. Cesisb Mexay AuddepeHLppyeMocTsio QYHKIMY U CyL{eCTBOBAHHUEM

YaCTHBIX TIPOU3BOZAHLIX. [locTaTouHOE yC/ioBUe CylecTBoBaHUs AuddepeHipana.

9. JuddepenpoBanue cioxHoi ¢pyHkuuu. LlenHoe npaBuio. HBapuaHTHOCTS opMmsl 1
muddepentuana. InddepeHipan cyMMbl, pa3HOCTH, TTPOU3Be/IeHHSs, YaCTHOTO.

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

11. KacaresibHasi I7I0CKOCTb ¥ HOpMaJib K TOBEPXHOCTU. ['eoMeTpHUeCKHii CMbIC/T YaCTHBIX ITPOU3BO/HBIX U
nosiHoro guddepentuana. [IpousBogHas o Harpas/ieHuo. ['pagyeHT.

12. dopmyiia Teitsiopa A/ist QyHKLMA ABYX TlepeMeHHbBIX.

13. OkcTpemMyM (QYHKIMM HECKOJIBKUX TlepeMeHHbIX. HeoO0xoaumMoe yciioBre sKkcTpemyMa. [locTaTouHble
YCJIOBUS 9KCTpeMyMa (QYHKIUU ABYX TiepeMeHHbIX. Hanbosbiliee ¥ HaUMeHbIIIee 3HaUeHue QyHKIHUH.

14. HesiBHast hyHKIMSI OHOTO MeEpEMEHHOTO0. Teopema 0 CyIeCTBOBaHMU HESIBHOW (DYHKI[UU OZHOTO
nepemMeHHOr0 (6e3 /l0Ka3aTebCTBA). BhIuKcieHre MPOU3BO/IHBIX HESIBHOU (YHKIIMH OIHOTO TIepEMEHHOTO.

15. HesiBHast hyHKIMS ABYX TIepeMeHHbIX. TeopeMa o Cyl[eCTBOBaHUH HeSIBHON (DYHKLIUN ABYX
nepeMeHHBIX (0e3 ZjoKa3aTe/bCTBa). BhIunc/ieHre YaCcTHBIX MPOM3BO/JHBIX HESIBHOM (QYHKIUHU IBYX

TepeMeHHbIX.

16. HesiBHbIe yHKI[UH, OTIpeZie/isieMble CUCTEMOU ypaBHEHUH. SIKoOuaH.

17. YcnoBHBIN 3KCTpeMyM (DYHKI[MM HECKOTbKUX TlepeMeHHbIX. MeToZ, Heorpee/ieHHbIX MHOKUTe el
Jlarpanxa.

18. 3ameHa TiepeMeHHBIX B A depeHIMaabHbIX BbIPaKEHHUSX.



19. 3agaun, IPUBO/SILME K MOHATHIO JBOWHOTO ¥ TPOMHOTO WHTerpanoB. [IBoliHbIe W TPOWHBIE UHTErPaIbl.
Onpesenenue. Teopema CyllleCTBOBaHUSI.

20. CBolicTBa [JBOMHBIX ¥ TPOMHBIX UHTETPAJIOB.
21. Brluniciienre BOMHOrO MHTerpasa: CBeJleHre JBOMHOr0 MHTerpasa K IOBTOPHOMY.
22. KpuBonvHeliHbIe KOOPMHATEI Ha IVIOCKOCTH. BrIpa)keHue 1013l B KpUBOJIMHENHBIX KOOpAWHATAX.

3aMeHa nepeMeHHbIX B [IBOWHOM HMHTerpase. BeruncieHre JBOMHOro UHTeTpasa B MOJSPHBIX KOOPAWHATAaX.
23. BoruricnieHvie TpOMHBIX UHTETPAJIOB.

24. KpuBonvHeliHbIe KOOpAUHATEI B IPOCTPAHCTBE. 3aMeHa NepeMeHHbIX B TPDOMHOM WHTerpare.
BrelunciieHre TpOHHOIoO UHTerpasa B UIMHAPUYECKUX U ChepriYeCcKUX KOopAuHaTax.

25. I'eomeTpryecKrie MPUIOXKEHHS JBOMHBIX U TPOWHBIX MHTErPajoB: BbIUKC/IEHHE IO/ MIJI0CKON
¢urypel, Belurc/ieHre 00beMOB TeJl, BEIUKC/IEHHE TIIOLIA M TIOBEePXHOCTH.

26. 3aaua, IPUBO/IAINAS K TOHATHIO KPUBOJMHEHHOTO MHTErpasa repBoro posia. KpuBonvHeiiHbie
WHTerpasibl epBOro poja: ornpezesieHre, TeopeMa cyliecTBoBaHus (0e3 foKa3aTenbCTBa), CBONCTBA.

Brruncnenue KpHBOﬂHHeﬁHOFO HWHTErpdJjia repBoro poJa.

27. KpuBosHelHbIe HHTeTpasbl BTOPOTO POJia: OTpejesieHre, TeopeMa CyiriecTBoBaHus (6e3
Jl0Ka3are/bCTBa), CBOMCTBA. BbIunc/ieHre KPUBOJIMHEWHOIO MHTerpala BTOPOro poja.

28. CBsi3b MeXX/1y KpUBOJIMHEHBIMU HHTeTpajlaMH IepBOT0 U BTOPOTo pofa. BuiuncieHe paboTel
IIJIOCKOT'O CUJIOBOTO ITOJISL.

29. dopmyia ['puHa. BerarcieHue Miomaaq TI0CKON GUTyphI ¢ TTOMOIIIBI0 KPUBOIMHEMHOTO WHTerpaa.

30. [ToBepXHOCTHBIE MHTETrPasIbl IEPBOTO POJA: OTpe/ieieHNe, TeopeMa CyljecTBoBaHuUs (6e3
[lOKa3aTesbCTBa), CBOMCTBA. BhIunc/ieHHe TOBePXHOCTHOTO UHTerpaJia epBoro poja.

31. IToBepxXHOCTHBIE UHTErpaibl BTOPOTO Po/ia: OTIpe/ieieHre, TeopeMa CylrieCcTBoBaHus (6e3
JIOKa3aTebCTBa), CBOMCTBA. BhIurc/ieHre TOBEPXHOCTHOTO MHTerpasia BTOPOTo pPoja.

32. ®opwmysna Octporpaackoro-I'aycca.
33. dopmyna CTokca.

34. Yc10BUS HE3aBUCHUMOCTY KPUBOJIMHEMHOT 0 UHTerpasa OT MyTH UHTerpupoBaHusl. I1omHbIi
muddepenuyan. BoccraHoBieHre GyHKLUWY TI0 ee roiHOMY Auddepenimany. [Tnockuit ciyuaii.

35. HecoGcTBeHHbIe MHTETPasIBI IIEPBOTO POJA: OTpe/iesieHre, CXOAUMOCTh U PACXOJUMOCTb, TJIaBHOE
3HaueHHe, aHasor ¢opmysisl HeroToHa-JIeli6HMIa. CBOMCTBa HECOOCTBEHHBIX MHTErPAJIOB [IEPBOTO POAaA.
Oco6ble TOYKM HeCOOCTBEHHOTO UHTerpasia IepBoro poza.

36. Teopembl cpaBHeHUs [i71s1 HECOOCTBEHHBIX UHTErPasioB MIEPBOTO POJa.

37. AOGcontoTHast ¥ yC/IOBHAsi CXOAUMOCTh HeCOOCTBEHHOTO MHTeTpasia repBoro poga. Teopema Kot o
CBSI3U aOCOMIOTHOM CXOJJUMOCTH M CXO/IMMOCTH HECOOCTBEHHOTO WHTerpasia MepBoro poja.



38.

HecobGcTBeHHbBIE HWHTErpa/ibl BTOPOro poJd: orpezejieHne, CXoAMMOCTb U PaCXOAMMOCTb, I'/laBHOe

3HaueHue, aHanor (opmysel HetotoHa-JleiibHMIja. CBOMCTBA HECOOCTBEHHBIX HHTETPAIOB BTOPOTO pPojia.
Ocobble TOUKM HeCOOCTBEHHOTO MHTerpajia BTOPOro poza.

39. TeopeMbl cpaBHeHUs [JI71st HECOOCTBEHHBIX UHTErPAjIOB MIEPBOTO POJia.

40. TTepBbIii ¥ BTOPOY MPHU3HAKU CXO/IMMOCTH [I/11 HeCOOCTBEHHBIX UHTErpasioB (6e3 /l0Ka3aTe/bCTBa).
41. OripefiesieHHbIe UHTETPaJIbl, 3aBUCSIIME OT apaMmeTpa. CBOMCTBA Orpe/ie/ieHHbIX WHTeTpasioB,
3aBUCALIMX OT TlapaMeTpa: HerpephIBHOCTb, A depeHLIpOBaHIe 110 TTapaMeTpy, WHTerpupoBaHue 10
rnapameTpy.

42. HecobGcTBeHHbIe UHTETPAsIBI, 3aBUCSIIHE OT rapaMeTpa. CXoAUMOCTb M PABHOMEPHast CXOJUMOCTb.

[IpusHak Betiepirpacca paBHOMEPHOM CXOLUMOCTH.

43.

CBolicTBa PAaBHOMEPHO CXOAALNXCA HeCOOCTBEHHEBIX HWHTErpaioB, 3aBUCAILIMX OT IapaMeTpa:

HelpepbIBHOCTh, UHTErpPHYpOBaHue 110 apaMeTpy, AvuddepeHIMpOBaHUe 110 [IapaMeTpy.

44. [Tpu3HaKy paBHOMEPHOM CXOIMMOCTH HeCOOCTBEHHBIX MHTETPAJIOB, 3aBUCSIIMX OT rapametpa (6e3
JloKa3aTe/bCTBa).

45. Iamma-¢dyHKUWS: ompe/iesieHre, CXOAUMOCTb U paBHOMepHasi CXoAuMOocCTh. CBoiicTBa ["'amma-dyHKIUM.
46. Beta-byHKIus: onpeziesieHHe, CXOAUMOCTb U paBHOMepHasi cXoquMocTh. CBoicTBa ['aMMa-hyHKIMN.
47. Cas3b Mexxay Beta u 'aMMa-hyHKIUSMU.

48. dopmMmyJia JomnosHeHus, Gopmya yasoenus, hopmyna Ctupavnra (6e3 Joka3aTenbCTBa).

3 cemecTp

1. Yucnosoii psifi. CX0JUMOCTb U paCcX0IMMOCTb YUCIOBOTO psifia. [IpocTeiiiiiie cBONHCTBA CXOSIIUXCS

psigoB. Heob6xoumoe ycioBre CXOAUMOCTH.

2.

3.

I'eomeTpruecKHii ¥ 0000IIEHHBIM TAPMOHUYECKUH PSAbI U UX CXOJUMOCTb.

Ocrtarok psija. CBsi3b MEX/y CXOJUMOCTBIO YUCIOBOTO Psifia ¥ CXOAUMOCTBIO ero ocTtatka. TeopeMa o

rnpegesie OCTaTKOB CXOAALerocs 4YruC/ioBOro psid.

4.

psia.

psga.

Psiapl c HeoTpuLaTeIbHBIMU UleHaMU. TeopeMbl CpaBHEHUSI.
[Mpu3sHaku Janambepa u Koimm cxouMOCTH 3HAKOTIO/IOXKHUTE/TBHBIX PSIZIOB.
VHTerpanbpHblil IPU3HAK CXOJUMOCTH 3HAKOI0J/IOKUTE/IbHBIX PSIZIOB.

3Hakouepezyroimecs psabl. Teopema JleliOHua. OrjeHKa OCTaTKa CXOZSAIIerocst 3HaKouepeIyroIerocs

AGcomoTHO cxofsIuecs psbl ¥ UX cBolicTBa. Teopema Kol 0 CXOAMMOCTH abCOMIOTHO CXO/ISTIIETOCS



9. YcnoBHO cxopammecs psagel. Teopema Prmana.

10. dyHKIMOHA/bHBIE psifibl. YacTHUHast CyMMa M cyMMa QyHKLMOHAIBHOTO psifia. CXOAUMOCTh, 06/1acTh
CXOAUMOCTU (DYHKLIMOHATBHOTO PsA.

11. PaBHOMepHO cxosmyecs QyHKIMOHAIbHBIE PSA/BI, CBS3b MEXKIY CXOAMMOCTLIO M PABHOMEPHOM
CXO/TUMOCTBIO (DYHKIIMOHATLHOTO PsiJia.

12. [NpusHak BeliepiTpacca paBHOMEPHO# CXOJUMOCTH (PYHKLIMOHAIBLHOTO psifia.

13. CBoiicTBa paBHOMEPHO CXOJSAIMXCS psiZloB. HenpepbIBHOCTb CyMMbI psifia. TeopeMbl 0 [OUIEHHOM
WHTerpUPOBaHMU U TIOWIeHHOM AudepeHLIMpOBaHNY PBHOMEDPHO CXOSILErocst (yHKLMOHATBHOTO Psa.

14. CrenenHoii psaj. [Tepeas Teopema Abenst. Paguyc cxogqumocty. IHTepBan cxoAuMOCTH. IIpoOMeKyTOK
CXOJUMOCTH.
15. Teopema 06 abCOJTFOTHOM 1 paBHOMEPHOMH CXOUMOCTH CTeTIeHHOro psifia. HerpeprIBHOCTE CYyMMBI

CTeTieHHOTO psifia. Bropast Teopema AGers.

16. @opMyJIbL JI1 BBIYUC/IEHUS Paldyca CXOAUMOCTHY CTETNIeHHOI0 psAja.
17. [NounenHoe nHTerprupoBanye u AuddepeHLMpoBaHe CTelIeHHbIX PSJOB.
18. BripaxeHune k03(h(pMLEHTOB CTENEHHOTO psifia uepe3 3HauUeHHsi CyMMbI 3TOTO PsiJia U ee TIPOU3BO/HBIX

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

19. ®dopmanbHbii psf Telinopa. [ToHdTHe aHaTUTUUECKOW B TouKe GyHKIMU. Pa3nokeHre aHaIMTHUeCKOM
(dbyHKIMM B cTeTnieHHOU psifi. KpuTepuii aHaMMTUYHOCTH (DYHKIUH.

20. HocTarouHoe yc/ioBre pa3noXXUuMOoCTH (QYHKIUK B CTETIEHHOM Psifl.

21. Pasnoxenue B psz Teiiiopa nokasaTebHOM QYHKLMHU e, TPUrOHOMeTpHYeCcKnX QyHKIMMA COSX, Sinx,
HaTypasibHOrO Jioraprdma In(1+x), GuHOMUaNbHLIN psz. Pasnoxkenue B psif Teiiopa Apyrux 3/1eMeHTapHBIX

(hyHKIM.

22, TToHsATHE O JIEWCTBUSX HaJl CTEMEHHBIMM PSIJaMU: YMHOKEHHE CTeTIeHHbBIX PSI/IOB, Ae/IeHHe CTEMeHHBIX
pSIZIOB, TIOACTAHOBKA Psifia B P,

23. OpToroHanbHble 1 OPTOHOPMHUPOBAaHHbIe cUCcTeMbl (PyHKIMNA. OPTOroHaIbHOCTh TPUTOHOMETPHUYeCKOU
cucTeMbl (PYHKLIMI Ha oTpe3ke [-T,T].

24, HopmupoBka cucteMbl pyHKLMN. Pa3noxxeHre o OpTOHOPMUPOBAaHHOW cucTeMe GyHKIIUMA.
Kosddurmentsr Oypre.
25. HopMupoBKa TpUroHoMeTprueckoi cucreMsl GyHKIMH. OnpeesieHye TPUTOHOMETPUYECKOro psifia

®ypre. Kosddurmentrr dypre.

26. [ToHsITHE KyCOUHO-T/IaIKOH (DYHKIIUM, 3aJlaHHOM Ha oTpe3Ke. TOUKM pa3pbiBa MepBOTO po/ia.
Pa3noskeHue KyCOUHO — IJIa[IKUX 2T-TieproAnyeckux GyHKIMM B TPUTOHOMeTpHUecKue psibl @yphe.
®opMyIUPOBKA MPUHLUIIA JIOKATU3aLUHU.



27. [TpexncraBieHye HerlepuoJUUeCKOM QYHKIUM psiloMm Dyphe.

28. Pset @yphe [ ueTHBIX (HeueTHbIX) GYHKIMNA. PasnoxeHue GhyHKIMM, 3aJaHHbIX Ha oTpe3ke [0,1], B
psiZi TI0 KOCMHYCAaM WM CUHYCaM.

29. TpuroHomerpuueckue psifbl Pypre B Cilyuae MPOU3BOJIBHOTO WHTEPBAa.

30. CxopumocTts psgoB Dypee B «cpesHem». Hepasenctso beccens. ITosiHOTa 1 3aMKHYTOCTb
opTOoroHanbHO# crcTeMbl GyHKIMN. PaBeHcTBO [1apceBans. [1osiHOTa M 3aMKHYTOCTh TPUTOHOMETPUYECKOM
CcUCTeMbl (PYHKIIUH.

31. NuTterpan ®ypre. UnTerpan @ypbe 7151 YeTHBIX U HeueTHBIX QyHKUWA. VHTerpan ®ypoe a1s
(GYHKIUH, 3alaHHBIX Ha TpoMexkyTKe [0, +oo). TIpeobpasoBanust Pypre, hopmysibl obpaitieHus.

32. OpwuruHasel 1 U300pa’keHus], TeOpeMbI CYIIeCTBOBAHHS M eIMHCTBEHHOCTH, U300pa)keHe eJMHUYHOTO
CKauKa, MoKa3aTe/TbHOM, CTeNeHHOM, TPUTOHOMeTPUYeCKUX 1 TUTiepOoinueckux (yHKLUH.

33. TeopeMmsl 0106151, CMelL|eHys], 3aTa3/|bIBaHus, CBePThIBaHUS OpUruHasoB. [InddepeHipipoBanye u
VHTErpupOBaHUe OpPUTMHA/IOB.

34. Tabsuiia OpUrMHAJIOB U UX H300paykeHH.

5.3.4 TunoBbie 3apaHusa (oLeHOUHOe CpeAcTBO - KOHTpo/sibHbIE BOMPOCHI) A/ OLEHKH
copmupoBanHocTu KomnereHiuu OITK-8

1 cemecTp

1. MeToj MaTeMaTH4YeCKON UHAYKLIWH, BBIBOJ, (hOPMYJT 00IIero ujieHa U CyMMbI apuMeTHUeCKOU U
reoMeTpuueckou nporpeccuid. buaom HeroToHa.

2. Tlpumenenue guddepeHipana Asisi MPUOIMKeHHOTO BBIUMC/IEHHUS 3HaueHUsT PyHKLIUU B TOUKe.

3. IIpumeHenue ¢opmysbl Teiiniopa K Ipub/IMKeHHBIM BBIYMC/IEHUSIM M BBIYHMC/IEHHUIO TIPe/iesioB.

4. Cxema uccieioBaHUst QYHKI[MY U TIOCTPOEeHUs ee Tpaduka.

5. O6i11ast cxeMa MPUIOXKEHUH OTpe/ie/IeHHOT0 UHTerpa’a.

6. BeruncsieHre Macchl MJIOCKOM KPHUBOM, CTaTUYeCKUX MOMEHTOB U KOOP/IMHAT L{eHTPOB TSDKECTH
KPUBOM.

7. Beluric/ieHUe CTaTUUeCKUX MOMEHTOB U KOOpAHWHAT LEeHTPda TsSXKeCTU O,I[HOpO'E[HOI\/Jl TVIOCKOM (l)I/II‘prI.

2 cemecTp

1. [Ipumenenne auddepernyana K MpuOIMKeHHbIM BEIYUCIEHHUSIM.

2. ®usryecKue NPUI0KeH!s JBOMHBIX U TPOWHBIX UHTErpasIoB: BbIUMC/IEHHEe MacChbl, KOOPAWHAT
L[eHTpa TSUKeCTH, CTaTUUeCKUX MOMEHTOB TeJjla B IPOCTPAHCTBE U MJIOCKOM IJIaCTUHKH, MOMEHTOB
WHEepLIMY Tejla B POCTPAHCTBE U IJIOCKOM MIACTUHKUA OTHOCHUTEIEHO 00bEeKTa.

3. ®usnueckue MPpU/I0KEeHUA KPHBOHHHeﬁHbIX HWHTEerpa’jioB nepBoro pogd.



4. ®U3nuecKre MPUI0XKEHUS IOBEPXHOCTHLIX UHTETPaioB MEPBOrO POJia.
5. IToTOK BeKTOpa uepe3 MoBepXHOCTb.

6. [luBepreH1Ms BeKTOpHOro 1oJisi. Teopema OcTporpaZickoro B BeKTOpHOM Gopme. Dr3nueckuii
cMbIca auBepreHuyu. CoseHoWjanbHbIe 1107151, [1por3BOANTENEHOCTE BEKTOPHOM TPYOKH.

7. Llupkyssitusi BeKTOopa BAoJib KpuBol. PoTop BekTopa. Teopema CToKca B BEKTOPHOI (popme.
[ToTreHanbHbIE TIONSA.

8. HOTeHL[I/IaJ'IbHO-COJI@HOI/I,E[EUIBHI-:IQ I10JId B IVIOCKOM (J1y4dde.

9. BeiuncsieHre HeCOOCTBEHHBIX UHTETPAJIOB C TIOMOLI[bIO TIpeiBapUTeNbHOT0 ArddhepeHIMpOoBaH s 10
rapameTpy.

10. BeiurciieHre UHTErpanoB ¢ oMol Beta 1 ['amma-dyHKIui.

3 cemecTp

1. TIpubM>KeHHbIe BLIUKMCIEHUS C TIOMOIIIBIO CTEIEHHBIX PSA/I0B, OIIeHKA MOTPEIITHOCTH B C/Tydae
3HaKOuepeyHoLLerocsi U 3HaKOIMoJIOXKUTeTbHOT0 psja. Jpyrue npuioKeHus: CTereHHbIX PSLOB.

2. [IpumeHeHue TipeoOpa3oBanus Jlaryiaca K MHTerpupoBanuto JIIY u cuctem JIIY ¢ OCTOSSHHBIMU
K03 puLiieHTaM1, BIYUCIEHHUI0 HeCOOCTBEHHBIX UHTErPAJIOB, PeIIeHHI0 UHTerpabHbIX YPaBHEHUH,
HEKOTOPbIX 3a/lay MaTeMaTHUeCKOu (hH3UKH.

KpuTepuu onjeHuBaHus (0LleHOUHOe CpeACTBO - KOHTpo/IbHbIe BOIIPOCHI)

Ouenka Kpurepun onieHuBaHUsA
CTyzeHT fan pa3BepHyThIM OTBET Ha BCe BOMPOCHI U TIPU 3TOM
TIPeBOCXOZHO % PAsBEpHY P P
[IPO/IeMOHCTPUPOBAJI 3HAHUE [I0IOJIHUTe/IbHOI0 MaTepuaria.
OTJINYHO CTyzeHT fan pa3BepHYTHIN OTBET Ha BCe BOTIPOCHI.
OYeHb XOPOLLO CTyzleHT jal OTBET Ha BCe BOIPOCHI, BO3MOKHO C He3HaUUTe/bHbIMU HeloueTaMHu.
XOpOLIO CTyzieHT OTBeTH/I Ha DOJIBIIYIO YaCTh BOIIPOCOB C He3HAUUTE/ILHBIMU HeZIOUeTaMH.
Y0B/IETBOPUTE/IBHO CTyzieHT OTBeTH/1 Ha OOJIBIIYIO YaCTh BOIIPOCOB C CYLI|eCTBEHHBIMU HeZloUueTaMH.
I[Tpu oTBeTe CTYJeHT JOMycKaeT rpyObie OIMOKM B OCHOBHOM MaTepHaJie 1
HeyI0B/IeTBOPUTE/ILHO
pellleHNH CTaHAAPTHBIX 3a/a4.
OtcyTCTBUE 3HaHWI MaTepuasa, OTCYTCTBYeT CIIOCOOHOCTh pellleHust CTaH/JapTHBIX
I1JI0XO
3a/a4.




6. YueOHO-MeTOfMUeCcKOe U HH(OpManoHHOe o0ecrieyeHe JUCHUIIIHHBI (MO/y/1s1)

OcHOBHasi uTeparypa:

1. CongaToB Muxaun AsiekcaHipoBud. MaTeMaTHUeCKUi aHanu3 (GyHKIMKA OHOTO TIePEMEHHOTO : yue0.
nocobue as ctygenToB HHI'Y, oOyuarommyxcst 1o HaripaB/IeHHsIM MOATOTOBKY "®u3uKa", "DIeKTpOHUKA
Y HaHO3/1eKTpoHUKaA", "MIHpopM. cucTeMbl U TexHoMoruu'" / Huskeropo/icKuii Tocy1apCcTBeHHbIH
yHuBepcureT uM. H. U. JlobaueBckoro. - H. Hosropog, : 3a-so HHI'Y, 2013. - 309 c. - ISBN 978-5-
91326-276-9 : 239.99., 112 3k3.

2. ConpatoB Muxaun AnekcaHpoBuu. MaTteMaTiueckuii aHau3 GyHKI[UH MHOTMX TlePeMeHHBIX : yueo.
riocobue s cryaenroB HHI'Y, obyuatoruxcs 1o HaripaByieHusiM roArotoBky 03.03.02 "du3smka",
11.03.04 "OnekTpoHuKa 1 HaHO3/1eKTpoHUKA'", 09.03.02 "UHdbopm. cuctemsl U TexHosoruu'", 28.03.02
"HaHOTeXHO/IOTHY ¥ MUKPOCHCTeMHasl TexHHUKa" / 1o obiry. pea. M. A. Congarora ; HHI'Y. - H.
Hosropop : 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 TlapaMeTpa. Psbl :
yue0. rmocobue a5 crygenToB HHI'Y, obyuaroliuxcs 1o HarpaBiaeHusiM rmoarotoBku 03.03.02 "dusmka",
11.03.04 "DnekTpoHrKa ¥ HaHO31eKTpoHUKaA", 09.03.02 "MHdbopMm. cucTteMbl U TexHonoruu", 28.03.02
"HaHOTexHO/I0TUM ¥ MUKpOCUCTeM. TexHUKa" / mop pen. M. A. Congatosa ; HHI'Y. - H. Hosropopg, :
N3p-Bo HHI'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.

[oronHuTebHas IUTEpaTypa:

1. Kpyrnosa C. C. Teopus nipefienio. [IuddepeHiianbHoe ucurcieHde QyHKIUN 0JHOM TTepeMeHHOU :
3JIeKTPOHHOE yuebHO-MeToanueckoe nocobue / Kpyrnosa C. C., I'ankuna C. FO., INankun O. E. -
Hwxauit Hosropog : HHI'Y um. H. U. JlobaueBckoro, 2010. - 96 c. - Bubsvorp.: JocTyHa B KapTOUKe
KHUrY, Ha caiite OBC Jlaub. - Kuura u3 konnekiuu HHI'Y um. H. 1. JlobaueBckoro - MareMartuka.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=730023&idb=0.

2. 'ankunHa C. FO. HeoripeenenHsiii uHTerparn : Kypc aekuuii / IN'ankuna C. FO., I'ankun O. E. - HrkHui
Hosropog : HHI'Y um. H. 1. JlobaueBckoro, 2015. - 37 c. - PekoMeH/[0BaHO MeTO[UUeCKON KOMHUCCHEeH
MeXaHUKO-MaTeMaTuueckoro (akynbreta s crygentoB HHI'Y, oOyuarouuxcsi o Harpap/ieHUSIM
noaroroBku 011200 «Pusuka», 210100 «31eKTpoHMKa U HAHO3/1eKTPOHKKa», 230400
«VHbopMalLMoHHbIe CUCTeMBI U TeXHOI0TUW», 222900 «HaHOTeXHO/IOrMU ¥ MUKPOCUCTeMHast TEXHUKa».
- bubymorp.: goctynHa B KapTouke KHUTH, Ha caiite DBC Jlans. - Kaura u3 komwtekiun HHI'Y nm. H. 1.
JlobaueBckoro - MaTtemaruka., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=730143&idb=0.

3. lNankuna C. FO. OnpefeneHHbl UHTerpasl v ero NpuaokeHus : Kypc aekuui / ['ankuna C. FO., Nankun
O. E. - Hwkuwnii Horopog : HHI'Y um. H. U. JlobaueBckoro, 2015. - 40 c. - PekomeH0BaHO
MeTOAMUeCKOW KOMUCCHeN MeXxaHHKO-MaTeMaTHyeCcKoro gaky/brera /s ctygeHToB HHI'Y,
o0yuaroIuxcs 1o HarpaBaeHusM noArotoBky 011200 «Pu3smka», 210100 «D1eKTpOHUKA U
HaHO3JIeKTPOHUKa», 230400 «H}opMaljioHHbIe CUCTeMbI U TeXHO/IOTHI», 222900 «HaHoTexHOIOTHY U
MUKPOCHCTEeMHasi TeXHUKa». - BUbuorp.: jocTynHa B KapTouke KHUTH, Ha caiite OBC Jlanb. - KHura us
koutekuy HHI'Y uM. H. U. JlobaueBckoro - MareMaTuKa., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=730154&idb=0.

4. KyapsiBues JleB [ImutpueBuu. Kypc MaTematrnueckoro aHanu3a : [yue6. s ¢pu3s.-Mar. U MH>KeHep.-



¢u3. cnermansHoCcTelt By30B] : B 3 T. T. 1/ JI. [I. KyapsiBueB. - 2-e u3g., iepepab. u gom. - M. : Briciias
mkona, 1988. - 712 c. : un. - ISBN 5-06-001290-5 (B mep.) : 1.60., 261 3k3.

5. Kyapsisues JleB [ImurpueBnd. Kypc MmaTeMaTrueckoro aHaausa : yueb. Ajisi CTyeHToB (u3.-MaT. U
HHXeHep.-pu3. crieliaabHOCTeH BY30B : B 3 T. - 137, 2-e, Tiepepa0. u fo1. - M. : Beicimas 1ikosa, 1988-.
Kypc maTematrueckoro aHanu3sa. T. 2. - 1988. - 575, [1] c. : un. - ISBN 5-06-000444-9, 5-06-00145 (T.2)
: 1.40., 181 3K3.

6. Kyapsisues JleB [ImutpueBrd. Kypc MaTeMaTHUeCKOro aHaim3a : [yueb. a1 ¢hu3.-MaT. U UHXeHep.-
¢u3. cermansHOCTel BYy30B] : B 3 T. T. 3. - 2-e u3f., mepepab. u forl. - M. : Breicias mkosa, 1989. - 351,
[1] c. : un. - ISBN 5-06-000444-9, 5-06-00151 : 0.95., 171 3k3.

7. WnbuH Bragumup Anekcanzpouu. OCHOBBI MaTeMaTUUYeCKOT0 aHanu3a : yueb. /71 CTyJeHTOB (u3.
crieliMaibHOCTel U crielianbHOCTH "TIprkiazHas matematuka" : [B 2 u.]. Y. 1/ B. A. Unbun, 3. T.
[Tosusk. - U3n. 7-e, crep. - M. : ®usmariur, 2019. - 648 c. - (Kypc BbICiIel MaTeMaTUKU 1
MaTemMaTUueckoi ¢pusuku / of pen. A. H. Tuxonosa, B. A. WnbuHa, A. I'. CBellIHMKOBA ; BbIM. 1). -
ISBN 978-5-9221-0902-4 : 1161.00., 1 5k3.

8. inbun Bragumup AnekcanzpoBud. OCHOBBI MaTeMaTHUeCKOT0O aHaM3a : yued. [71s CTyIeHTOB (u3.
CrieLMaabHOCTeN U crielianbHOCTH "TlprknaaHas matemaTtuka' : B 2 u. Y. 2. - U3n. 4-e, cTep. - M. :
®usmatiur, 2001. - 464 c. - (Kypc BbicIlieil MaTeMaTUKK U MaTeMaTuueckoi ¢hu3uku / rof pea. A. H.
TuxoHoBa, B. A. UnbuHa, A. I'. CBelIHUKOBA ; BbII. 2). - ISBN 5-9221-0131-5 (Bbimn. 2). - ISBN 5-9221-
0134-X :140.00., 31 3K3.

9. duxteHronbll ['puropuit Muxatinosuu. OCHOBbI MaTeMaTHuecKoro aHanu3a. Y. 1. - CII6. : JlaHb,
2001. - 448 c. - (YuebHuku a5 By30B. CrieniyanbHas autepatypa). - ISBN 5-8114-0190-6 : 81.00., 3 3k3.
10. ®uxrenrossl I'puroprii Muxarinosuu. OCHOBbI MaTeMaTuyeckoro aHanusa. U. 2. - Usg. 7-e, crep. -
CII6. : Jlanb, 2005. - 464 c. - (Yue6HUKH 17151 By30B. CrieljuaibHas uteparypa). - ISBN 5-9511-0010-0.
- ISBN 5-8114-0191-4 (u. 2) : 145.00., 4 3k3.

11. fctpebora U. FO. Uncnorsie psiabl / Actpeboa U. FO. - Huwkuauit Hosropog : HHI'Y um. H. U.
JlobaueBckoro, 2023. - 68 c. - PekoMeHI0BaHO MeTOANYeCKON KoMUccHelr VTHCTUTyTa MHPOPMAaLMOHHBIX
TeXHOJIOTHM, MaTeMaTUKH U MeXaHUKU [/ cTyjeHToB MTHI'Y, o6yuaromuyxcs 1o HarpaB/ieHHsIM
noarotoBku 03.03.02 «Pusuka», 09.03.02 «Hbopmal[MoHHbIe CUCTEMBI M TeXHOMOrMK», 11.03.04
«DNeKTPOHMKA ¥ HAHO3/IeKTPOHUKa», 28.03.01 «HaHOTeXHO/I0rMM U MUKPOCUCTEMHAS TEXHUKA». -
Knwura u3 konnekiyu HHI'Y um. H. U. JlobaueBckoro - MaTemaTuKa.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=867999&idb=0.

[TporpammHoe obecrieueHrie U VIHTepHET-peCcypChl (B COOTBETCTBHUU C CO/IePXKaHUEM IHCIUTUIAHBI):

www.biblioclub.ru 9BC «YHuBepcuterckas 61bMoTeKa OHIalH»
www.elibrary.ru HayuHast 35neKkTpoHHasi bubmoTeka
www.ebiblioteka.ru YHuBepcasbHble 6a3bl JaHHBIX U3ZAHUMA

7. MaTepHua/bHO-TeXHHYeCKoe ofecrnieyeHre AMCLMILIUHBI (MO/YJIs1)

YueOHble ayUTOPUM [i7isI TIPOBeJIeHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa3oBaTe/bHOU
MPOrPaMMOM, OCHAIleHbl MYyJIbTUMeAUWHBIM 000pyJ0BaHHeM (TIPOEKTOpP, 3KpaH), TeXHUYeCKUMHU
cpeAcTBaMu 00yYeHHsl.

[MTomelijeHyst A1 CaMOCTOSITeIbHOM paboThl 00YYaroLMXCs OCHAIL|eHbl KOMITbIOTEPHON TEeXHUKOW C
BO3MO)KHOCTBIO TIOJK/IIOUeHUs1 K ceTd "VHTepHer" u obecrieyeHbl [OCTYTIOM B 3/IEKTPOHHYIO
MH(pOpMalMOHHO-00pa3oBaTe/IbHYI0 Cpejy.



IMporpamma coctaBiieHa B cooTBeTcTBUM ¢ TpeboBanusivu OC HHI'Y 1o HampaBieHuro
nozrotoBku/crietyanbHocTH 09.03.02 - HpopMalMOHHbIE CUCTEMbI ¥ TEXHOIOTUH.

Astop(sl): SlctpeboBa VipyHa FOpbeBHa, kaHAUAAT (pr3MKO-MaTeMaTHYeCKUX HayK, JOLEHT.
3aBepyroruii Kadepoii: Mopo3oB Oner AjieKcaHIpOBUY, JOKTOP (PU3UKO-MaTeMaTUueCKUX HayK.

ITporpamma o/jo0peHa Ha 3acefiaHuu MeToquueckoi komuccuu ot 09.01.2024, npotokon Ne 6/H.
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