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1 ey u 33124y U3y4YeHHUs TUCHUIIMHBI.

1.1 Ileanb ocBoeHHs JUCIHUILIHHBI.

Henab AUCHUIUIMHBI — U3YYCHHE TEOPETUYECKUX OCHOB MATEMATHUYECKOTO aHaJM3a,
OCBOCHHE METOJIOB HCCienoBaHus (DYHKIUHA W (GOPMHUPOBAHUE y CTYIACHTOB CIIOCOOHOCTH
NPUMEHSTh TOJTYYCHHBIE 3HAHUS K TIOCTPOCHHIO W aHAIM3Y MaTEeMaTHYECKHUX MOJIEIeH
(U3HYECKUX MPOLIECCOB.

1.2 3apauy AUCHUILINHDI

3amaun  OCBOGHHMS JMCUMIUIMHBI COCTOAT B OOYYEHMH CTYACHTOB OCHOBHBIM
MaTE€MaTUYeCKUM METO/aM, a TAK)K€ B MPUIOKEHHUH 3THX METOJOB K PELICHUIO Pa3IudHbIX
3a7a4  OpU HU3YYEHMM CHELMAIbHBIX JUCHMIUIMH, a Takke B UX JajbHEiIen
npohecCuoHaNBHOM NeSTeNbHOCTH.

— (opMupoBaHUe 3HAHUI O JEHCTBUTENBHBIX YMCIIAX U ONEPALUAX C JACHCTBUTEIHHBIMH
YHUCIIAMU;

— (opMupoBaHHE 3HAHUM O CBOWCTBAX IMPEICIIOB IOCJIEAOBATEILHOCTEH W MPEICIIOB
GbyHKIMI OJHON U MHOTHX IepeMeHHbIX. OBIaleHue METOAaMH BBIYMCIICHUS TIPEJIEIIOB;

— (hopMUpOBaHHE 3HAHUH O JOKAJIBHBIX M TTI00AEHBIX CBOWCTBAX HETIPEPBIBHBIX (DYHKITHIA
OJIHOM U MHOTHX NIEPEMEHHBIX;

— (opMupoBaHUE 3HAHUI O MPOU3BOAHBIX, X TEOMETPUUYECKOM U (PU3NIECKOM CMBICIIE,
mubdepeHpyeMbIX (QYHKIUAX OJHOW M HECKOJIbKUX IMEPEeMEHHBIX, a TaKKe HaBBIKOB HX
NPUMEHEHHS K UCCIICIOBAaHHUIO CBOMCTB (DYHKIIMIA M OTBICKAHUIO MX MPUOIIKEHHBIX 3HAYCHUH;

— (opmMupoBaHue 3HAHUI 00 UHTErPUPOBAHUU (DYHKIUN OJHOW U MHOTHX HEPEMEHHBIX,
BKJIIOYasi ONpeziesIeHHbIEe, KpUBOJIMHENHbIE, KPATHbIE U TIOBEPXHOCTHBIE MHTETPaJIbl; OBJIAICHUS
HAaBBIKAMM MX BBIYUCIICHUS U IPUMEHEHMUS;

— (opMupoBaHHE TIPEACTaBICHUN 00 OCHOBHBIX JIEMEHTAaX TEOPHH TIOJS, OBJAJICHHUE
HaBbIKaMu NpuMeHeHus popmyisl ['puna, Ctokca u Octporpaackoro-I'aycca;

— (opMHpOBaHNE 3HAHUN O YHCIIOBBIX, (PYHKIIMOHAIBHBIX U CTETIEHHBIX PsiiaX, YMEHUHN U
HaBBIKOB MCII0JIb30BaHUsI MTpecTaBIeHUs QyHKIMI B Buae psaa Tenopa.

1.3 MecTo AucuuIuinHbl (MO1YJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl
JucnumnmHa «MaTeMaTH4YecKui aHalln3» OTHOCHTCS K oOsi3arenbHOM yacth bioka 1
"Mucuumiuesl (Moxynu)" yueOHoro miaHa. B cooTBeTcTBMM ¢ pabodyMM y4eOHBIM IJIAHOM
JUCIUIUIMHA u3y4yaeTcss Ha 1 kypce mo ouHoi ¢opme oOydyenus. Buna npomexyTodHoin
aTTeCTallUU: HK3aMEH.
Jlnsg  ycremHoro OCBOEHHUS JIaHHOTO IpeAMEeTa CTYACHTHl JIOJDKHBI  BJAJIETh
MaTeMaTHYECKUMH 3HAHUSMHU B paMKaX MPOTrpaMMBbl CpeJHEN MIKOJIbI.
3HaHMUsl, NOJIYYEHHbIE IPU U3YYEHUH 3TOT0 Kypca, UCIIONB3YIOTCS B AU depeHIINaTbHBIX
YPaBHEHMSX, YPaBHEHUSX  MaTeMaTH4YeCcKOM  (U3MKHM,  JTUCKPETHOH  MaTeMaTHKe,
MaTeMaTU4YeCKON JIOTUKE U JAp., a Takke B (PU3NUYECKUX AUCHMUIUIMHAX, TAKUX KaK ONTHKA,
TeopeTnyeckas (pu3nka, MEXaHuKa H Jp.

1.4 IlepeyeHb MJIAHMPYEMbIX Pe3yJbTATOB O0yYeHHS] MO JUCHHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMbI

N3ydyenne paHHOW y4yeOHOM JAMCUMIUIMHBI HAmpaBiIeHO Ha (QOPMHUpPOBAaHUE Y
00yYaromuXcsl CIETYIONUX KOMIETEHITHIA:

KOH 1 HAMMCHOBAHUC I/IH,HI/IKaTOPa*)IOCTI/I)KeHI/IH Pe3yJ'IBTaTI)I O6y‘l€HI/IH 110 JTUCIHUIITIMHE
KOMIICTCHIINH

OIIK-1 CnocoGeH mNpPUMEHSITH €CTeCTBEHHOHAYYHble M  OOIIeHH:KEHEPHbIe 3HAHHUS, MeTOAbI
MaTeMATHYeCKOIr0 aHAJIM3a U MOJAeJMPOBAHMS, TEOPETHYECKOr0 M IKCIIEPUMEHTAJBLHOT0 MCCIeI0BAHUS B
npogeccuoHANbHOI 1eSITeTbHOCTH




Kon 1 HanMeHoBaHMe HHANKATOPA*J0CTHKCHHS
KOMIIETEHIINHA

Pe3ynpraTel 00ydeHus M0 TUCTIUIUTHHE

NOIIK-1.2. YMmers pemarb cTaHIapTHbIE
npodecCHOHANBHBIE 33a4K C TPUMEHEHHEM
€CTECTBEHHOHAYYHBIX U OOLIEHHKEHEPHBIX
3HaHMH, METOJIOB MAaTEMAaTHYECKOTO aHATIN3a 1
MOJEITMPOBAHHS

3HaeT TCOPCTUYCCKHUEC OCHOBBI MOHATUH MaTEeMaTHYECKOTO
aHajguM3a M CIHOCOOBI HX NPpUMCHCHHSA B (l)I/I3I/IquKI/IX
JUCHUINUIMHAX U APYTUX 00J1aCTSIX 3HAHUIA.

YmMmeer peuiatb CTAaHAAPTHBIC 3aJa4u MaTCMAaTHUYCCKOIO|
aHaJIn3a

Brnaneer 0a30BbIMM 3HaHUSIMH B OOJACTH MAaTEeMaTHKH WU
€CTECTBEHHOHAYYHBIX IUCIUIIINH.

OIIK-8 CrnocofeH mnpuMeHATh MaTeMaTH4YeCKHe MOJeJIH, MeTOAbl U CpeACTBAa NPOEKTHPOBAHUS
HH(OPMALMOHHBIX H ABTOMATH3HPOBAHHBIX CHCTEM

NOIIK-8.2. YMeTp NpoBOIWTH MOJAEIHPOBaHUE | 3HACT OCHOBHEIC MOJIOKEHHUS W MPUHIUITEI MATEMaTHIECKOTO

OpPOLIECCOB M CUCTEM C  NPUMEHEHMEM | aHalu3a,  (QU3MYECKYyI0  CYIIHOCTh  ()yHIaMeHTalbHbIX
COBPEMEHHBIX HHCTPYMEHTAJILHBIX CPEJICTB TIOHSTHH.
YMmeer pemarte MOPUKIAAHBIE 3a7a4yd, MPEANOJArarouiyue

MIPEBAPUTENIbHYI0 MaTEeMaTH3AIMI0 CUTYaIluU: TIePEeBOIUTH
ycinoBue (DU3MYECKON 3a7aydl Ha MAaTEMAaTUYCCKHU SI3BIK U

TOJYYEHHbIE pEe3yJbTaThl HHTEPIPETUPOBATh HA  S3BIKE]
HCXOIHOM 3aJaUu.

Brnaneer  HaBbIKaMM ~ NIPAKTUYECKOTO  MCIOJIB30BaHUS
MaTeMaTHYEeCKUX  METOJOB K  PEUIEHUI0  THIOBBIX

HpO(l)eCCI/IOHaJ'ILHBIX 3aJ1a4.

Pe3ynpraTel 00y4eHUs MO IUCHUILIMHE AOCTUTAIOTCS B PaMKaX OCYIIECTBICHHS BCEX
BUJIOB KOHTAaKTHOH M CAMOCTOSTEIIEHOM paObOThl 00yUYaIOIIUXCs B COOTBETCTBUH C YTBEPIKICHHBIM
y4eOHBIM IJIAHOM.

Wuaukatopel  JOCTHOKEHHS] KOMIETEHIIUH — CYHTAIOTCS
JOCTH>KEHUH COOTBETCTBYIOIIUX UM PE3yJIbTaTOB O0YUEHHSI.

c(OpMUPOBaHHBIMU  TIPU

2. CTpyKTYpa M coiepKaHNe JUCIUIIIHHbI

2.1 Pacnipenesnenue TPy10éMKOCTH AUCHUILINHBI 10 BUAAM padoT

OO6riast Tpym0EMKOCTh TUCHUIUTHHBI COCTaBsieT 9 3aueTHbiX exuumil (324 gaca), uX
pacnpeneneHre o BujgaM padoT NpeICTaBIeHO B TaOIUIIe

Bunst pabot Bcero Dopma 00yueHus
4acoB OYHO- 3a04Hast
OYHas
3a04Hast
1 2 X X

ceMecTp ceMecTp ceMecTp Kypc

(gacer) (gacsr) (dacer) (dacer)
KonTakTHas pa6ora, B TOM 4ncie: 163.6 733 90,3
AyauTopHbIe 3aHATHS (BCEro): 152 68 84
3aHATHS JIEKIIMOHHOTO THIIA 62 34 28

n1a00paToOpHbBIE 3aHATHUS
MPaKTHYECKUE 3aHATHS 90 34 56
CEeMHHAPCKUE 3aHSTHSI

MHasi KOHTaKTHas padora: 11,6 53 6,3
KonTpomns camocTosTenbHOM paboThI 11 5 6

(KCP)

IIpomexxyrounas arrecranus (UKP) 0,6 0,3 0,3
CamocrosiTe1bHast padoTa, B TOM 08 44 54
qucie:

Koumponvnas paboma 30 10 20
Camocmosmenvroe usyuenue paszoenos,

Camono02omosKa (npopabomxa u

noemopenue IeKYUOHHO20 Mamepuania u 68 34 34
mMamepuana — y4eOHUKO8 U Y4eOHbIX

nocodull, N0020MosKa K 1a00pamopHuiM U




NPAKMUYECKUM 3aHAMUAM, KOJLOKSUYMAM
um.0.)
IToAroToBKa K TEKyIIeMy KOHTPOIIO
Kourpous: 62,4 26,7 35,7
IToaroroBka K 3K3aMeHy 62.4 26.7 357
Oomasn yac. 324 144 180
TPY10EMKOCTh B TOM 4YHCJI€e
KOHTAKTHAas 163,6 73,3 90,3
padota
3a4. ef 9 4 5

2.2 CopeprxaHnue JUCHHUILINHBI
Pacnpenenenue BuioB yueOHON pabOThI U UX TPYJOEMKOCTHU IO pa3JieaM JAUCLHUILIUHBI.
Pa3zzesbl (TeMbl) TMCHUIUIMHBI, n3ydaeMbie B 1 cemectpe (ouHast popma o0ydeHus)

KonmuectBo yacos
Bueayaur
Ne HaumeHnoBanue pasnenos (Tem) AyRuTOpHas Op}i;ﬂ
Bcero pabora
pabota
J 113 JIP CPC
1. Baenenne B ananms 4 2 6
2. [Ipemen nocne0BaTeILHOCTH 4 4 6
3. Ipenen byHKIHIN 4 4 6
4. HenpepsiBHOCT QyHKITNH 4 2 6
5. Juddepennnponanue GyHKIMIA OHONM IepeMEHHON 6 6 6
6. HeonpenenéHHplii HHTErpa 4 6 6
7 OnpenenéHHbIA HHTErpal, HECOOCTBEHHBIN MHTETpal, 8 10 8
MPUJIOKEHUSI ONIPEJIJICHHOT0 MHTerpasia
HUTOI'O no pasoenram oucyuniurvl 112 | 34 34 44
KonTponbs camocrositenbHoi pabotsl (KCP) 5
ITpomexxyrounas arrecrauus (MKP) 0,3
ITonroToBKa K TEKYIIEMY KOHTPOJIIO 26,7
OO6mas TpyJ0€MKOCTh TIO JUCIUILTHHE 144
Pa3nenbl mucuuIuinHbL, n3ydaeMele Bo 2 cemectpe (o4Has hopma 0OydeHus)
KomnmiecTBo yacos
Breaynut
Ne HammenoBanwme paznenos (Tem) AyauTopHas OpH};}{
Bcero pabora
pabora
JI 113 JIP CPC
8. DYHKIIUH MHOTHX HEPEMEHHBIX 4 4 6
9. JunddepernrpoBanne GyHKIHH MHOTHX ITEPEMEHHBIX 4 12 10
10. |KpaTHble HHTErpabl U UX MPUIOKESHHUS 6 12 10
11. |KpuBoJjHHe#HHbIE HHTEIPAJIBI 4 10 8
12.  |TloBepXHOCTHbIE HHTETPAJIbl. DIEMEHTHI TEOPHH OIS 6 10 8
13.  |YucinoBble ¥ GYHKIIMOHAIbHBIE PsiJIbI 2 4 6
14. |Crenennsle psabl 2 4 6
HUTOI'O no pasoenram oucyuniurvl 138 | 28 56 54
KonTpoas camoctosrensHoM paboTs! (KCP) 6
ITpomexytounas arrecrauus (MKP) 0,3
IToaroToBKa K TeKyniemMy KOHTPOJIIO 35,7
OO611ast TPyAOEMKOCTh 110 TUCIUILINHE 180

[Tpumeuanue: JI — nekmuu, [13 — mpaktudeckue 3ansTus / cemuHapsl, JIP — maGoparopHsbie
3anatusi, CPC — camocTosiTensHas paboTa CTyJeHTa



2.3 Conep:xanue pa3iesioB (TeM) THCHUNIHHBI
2.3.1 3ausaTH JeKINOHHOI0 THIIA

HaunmenoBanue paznena
(Tembl)

Coneprxanne pasnena (TeMbI)

DopMa TEKYIIETO
KOHTPOIIS

Beenenue B aHanm3

IIpenmer MaremaTtndeckoro aHanusa. IloHsATHE MHOXeECTBa,
omepauuu Haa HUMM. Jlormdeckas cuMBoiMKa. MOIIHOCTh
MHOXKecTBa. CUETHOCTh palMOHANBHBIX 4dHced. HecdeTHOCTH
JIEWCTBUTENBHBIX YKMCel. MHOXECTBO JEHCTBUTEIBHBIX YHCEN, HX
cBOHCTBA. AOCOJIIOTHAS BeTMUYMHA Ynciia. MHOKecTBa Ha IPSIMOH,
OKpPECTHOCTH. BepxHsisi M HWXXHSS TPaHU YHCIIOBBIX MHOXECTB.
Teopema cymiecTBOBaHUS BEepXHEH (HIDKHEH) I'paHHM YHCIOBOTO
MHOxecTBa. [IpuHnmn  Apxumena. [IpuHIMD — BIOXXEHHBIX
otpeskoB. Obmee nousaTHe QyHKIWH (0TOOpaXkeHws). Kommosutms
¢yaxouid. O6patHast yHKusa. YncnoBsle ¢pyHKunu. OCHOBHBIC
3JIEMEHTapHble (DYHKIUM, WX CBOWCTBa W rpadukn. DyHKINH,
3aJaHHbIC  HESBHO, [ApaMETPUYECKHMMU  YpaBHEHUSIMH U
YpaBHEHHSIMHU B MOJAPHBIX KOOPAUHATAX.

YO

Ilpenen
M0CJIEIOBATEILHOCTH

Onpeneneane  mpelena  mocienoBaTensHOCTH.  CBOHCTBa
CXOMAMICHCS TOCIEeI0BATENEHOCTH: CSIWHCTBCHHOCTh TIpeiena,
OTPaHUUEHHOCTD CXOIAIEHCS TOCTIeN0BATENBHOCTH. becCKOHEeUHO
Malble M OCCKOHEYHO  OOJNIBIIME  IIOCJIEIO0BATEIbHOCTH.
Apudmerudeckue onepanuu HaJ CXOJAIIAMHUCS
MOCJIeJ0BATEIbHOCTAMH. CsoiicTBa cxopsiencs
MOCIIeZIOBaTEeIbHOCTH, CBSI3aHHBIE C HepaBeHcTBamu. Ilpemen
MOHOTOHHOM 1nocienoBarenbHocTd. Yucno «e». IlpuHnun
CTATHUBAIOMIUXCS ~ OTPE3KOB. IloamociienoBaTEALHOCTH U
YaCTUYHBIC MpEIeNbl YHCIOBOW TOCIenoBaTeNbHOCTH. JlemMMma
Bonsuano-BelepuTpacca. ®yHIaMEHTaIbHbIE
nocnenoBarenabHocTu. Kpurepuit Ko cxoauMocTu 4ucioBoit
[10CJIEIOBATENHLHOCTH.

YO

Ipenen pyHKIIN

[Monsitne npenena Gynkunu. Pasnumyanabie onpenenenus npenena.
beckoneuno mansie u 6eckoHedHo Oomnbmre pyHKImu. CBOMCTBA
npeznenoB  (GyHKuuit.  Apudmernueckue — omepanuu - Haj
(hyHKIMAMH, UMEIONUMHE Tpeaensl. CBoiicTBa npenena GyHKINH,
CBsI3aHHBIE C HepaBeHCTBamH. [Ipenen koMmno3unuu (QyHKIUIL.
IMpenenst  moHoToHHBIX — QyHkumid.  Kputepuit  Komwm
cymiecTBoBanus mpenena ¢GyHkiun. [lepBbiii 3amMedaresbHbIH
IpeJen U ero cleAcTBUsA. BTopoil 3aMeuaTenbHbII MPEJEN U €ro
CIIEICTBUS.

YO

HemnpepsiBHOCTB
dhyHKIIH

[Tonsitne HempepbIBHOCTH (QYHKIMH B TOuke. JlokaibHbIE
CBOMCTBA HETIPEPHIBHBIX (QYHKIMH, HEPEPHIBHBIX B TOUKE. TOUYKH
paspeiBa (GyHKIMH. HenpepbIBHOCTH OCHOBHBIX 3JIEMEHTAPHBIX
¢yaknuid. CBolicTBa (YHKIWIA, HENPEPBIBHBIX Ha OTpPE3KE.
Teopema bBombuano-Komu (0 mnpoMeXyTOYHOM 3HAYCHUH
¢yaxuun). Cnencteue Teopemsl. [lepBas Teopema Betiepmtpacca
(06 orpannueHHocTH QyHKIMH). BTopas Teopema Beitepmrpacca
(0o gpoctwkeHMHM (YHKOHMEH OSKCTPEMAaNbHBIX  3HAYCHHMH).
CpaBuenne @Qyukmmit. O — cumBosmka. Teopemsl 00
OKBHBAJIIEHTHBIX (QYHKIWsIX. CpaBHEHHE OECKOHEYHO MalIbIX

byHKIINH.

YO

Huddepennnporanue
(byHKIMH 0HON
epeMeHHOI

Omnpenenenre  MPOM3BOAHOW, €€  TI'COMETPUYECKHH |
MeXaHW4eCcKui cMmbIci. OIHOCTOpOHHME U OecKOHEUYHbIe
npon3BoiHbIe. Tabuna MpOr3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX
¢ynkmid.  [nddepennman  ¢ynknun. [eomerpuyeckuit  u
¢usnyecknit CMBICIT mddepennnana. IIpaBuna
muddepenumposanus.  [IpowsBogHas oOpaTHOH — (QYHKIHH,
(yHKIMM, 3aJaHHOW HESBHO M MapamMeTpuueckd. Tabmuia
MPOU3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIUH.

[TpousBomHas koMIo3uiuu (GyHKIUNA. THBApUAHTHOCTH (OPMBI
nepBoro auddepennunana. IlpousBoaupie u nuddepeHrab
BBICIINX NOPAAKOB. JluddepeHmansl BbICIIMX MOPSIKOB OT
cioxHbIX GyHKIUH. Teopembr @epma, Posns, Jlarpanxka, Koy,

YO




[MpaBuno  Jlomuranss  pacKpbITHA HEONpeIeJICHHOCTEH.
Mmuorounen Teitnopa u ¢popmyna Tetnopa auddepenupyemoit
(yHKIMH, pa3audHBle (OPMBI 3aMCH  OCTATOYHOTO UIICHA.
[Mpumenenns Gopmynsr Teimopa K HaXOXKICHUIO TPEACTIOB
3HaueHnd QyHKuuii. MccnemoBanme QyHKIUI: yCIOBHA
MOCTOSIHCTBA W MOHOTOHHOCTH; 3KCTPEMYMBI, HalpaBIcHHUE
BBIITYKJIOCTH Tpaduka (YHKIHUH, TOUYKHA TMEepernda, aCUMIITOTHL.
OKcTpeMabHble 3HaueHHs (DYHKIMH Ha OTPE3Ke.

Heonpenenennsiii
HHTETpan

[TepBooOpa3zHast (GYHKIMM ¥  HEONpPEIEICHHBIH HWHTErpal,
cBoiictBa. Tabmuua HeONpeneNeHHBIX MHTETPAJOB OCHOBHBIX
3JIeMEHTapHBIX QYHKIKHA. OCHOBHBIE METO/ABI MHTETPHUPOBAHHS:
3aMeHa IEepPeMEHHOro, MHTEerpupoBaHHe MO dacTaM. IIpocTsie
JIpobM M UX UHTETpUpOBaHHE. Pa3nokeHue panuoHaIbHOI
¢yHKIIMHM Ha npocThlie ApoOu. VHTerpupoBaHue parMoOHAIbHBIX
¢yakouid.  VHTErpHpOBaHHE  HpPPAlMOHAIBHBIX  (YHKIHH.
WuTerpupoBaHne TPUTOHOMETPUYECKHX W THUIEPOOIMIECKUX

(QyHKIHH.

YO

OnpenenéHHbI
HUHTETPaN U ero
TIPUIIOKCHUS,
HECOOCTBEHHBII
HHTErpal

3anadn, NPUBOJSAINKE K MOHATHIO ONpPEJENCHHOTO HHTErpana.
ITonsitue ompeneneHHoro wuHTerpana. HeobOxomumoe ycioBue
uaTerpupyemocta. Cymmsl [lapOy m mx cBoiictBa. Kpurepuit
uHTerpupyeMoctd  no Pumany. Knaccel  MHTerpupyeMsix
¢ynkimi. VHTerpan ¢ mepeMEHHBIM BEPXHHUM  IIPEEIIOM.
®opmyna Herotona — Jleitbnuna. I[loHsATHE ATWHBI KPHUBOM.
Juddepennunan ayru riaagkoi KpUBoii. Berurciaenue UIMHBL 1yTy
C TIOMOINBIO OIpEeeNeHHOT0 HuHTerpana. [loHATHEe mIOMmAIK
IUIOCKOW (Urypsl. BeipakeHue ruromiaan uaTerpanom. [Tonstue
o0bemMa MPOCTpaHCTBEHHON obOnacTH. Brrancnenne od0bema Tena
C TIOMOMLIBIO TOMEpeyHbIX cedeHuid. OO0beM Tenma BpalieHUs.
Brruucnenue mnomaneit nopepxHocreil BpameHus. [Ipunoxenne
OTIpEZIETICHHOTO MHTerpana K 3anadaMm ¢usuku. HecoOcTBeHHBIE
uHTeTpaibl. MHTEerpamsl ¢ OECKOHEYHBIMH  IIpeAelaMHu.
Wurerpaisl oT HeorpaHMYeHHBIX GpyHKIMH. [Ipu3Haku cpaBHEHUS
1 HEKOTOPBIE YCIOBHSI HX CXOAUMOCTH.

YO

DyHKIMH MHOTUX
TIePEMEHHBIX

JluHeliHOE  TPOCTpPaHCTBO R™. Hopma, cxomumocts
MOCIe0BaTeNbHOCTH  To4eK.  OTKpBITBIE U 3aMKHYTHIC
MHOX€ECTBA, X CBOHCTBA, OKPECTHOCTH. BemecTBeHHas QyHKITHA
JBYX TIEPEMEHHBIX M ee TpaduK, JUHUM ypOBHs. J[BoliHBIE M
MOBTOpHBIE Tpeneisl. [Ipenen GyHKIMM MHOTHX NEPEeMEHHBIX,
HeTIpephIBHOCTH. JIOKaJIbHBIE CBOWCTBA HENPEPHIBHBIX (PyHKIMIL.
CpoiicTBa (DyHKIHH, HENPEPHIBHBIX HA KOMIAKTE.

YO

Huddepernuupoanme
(hyHKIMH MHOTHX
HepEeMEHHBIX

YacTHble TIPOM3BOJHbIE M 4YacTHBIE nuddepeHnuansl GyHKInu
MHOTHUX TepeMeHHbIX. JuddepeHnupyemMocTts GyHKINA MHOTHX
nepeMeHHBIX. [lonHeni quddepernunan. ['eomeTpruecKuii CMbICTT
9aCcTHOHN MPOU3BOIHON 1 NoHOTO auddepennnana. KacatensHas
IUIOCKOCTh M HOpMalb K ToOBepxHOCTH. HeobOxommmoe u
JnocratrouHoe ycioBue auddepeniupyemoctu. JloctarodHoe
ycinoBue  auddepeHuupyeMoctd.  [Ipow3BomHAs — CIOXHOU
¢yaxkuun. VHBapuanTHOCTE (OpMBI TepBoro auddepeHuana.
[MpousBonHass mo HampasieHuto. ['paauent. IIpousBoaHble U
muddepeHnnansl  BBHICHIMX  TOPAIAKOB. YCJIOBUS pPaBEHCTBA
BTOPBIX MNpou3BOoAHBIX. Popmyna Teiopa (QyHKIMH MHOTHX
nepeMeHHbIX. JIOKanbHBIH  3KCTpeMyM  (QYHKIMM  MHOTHX
nepeMeHHBIX. HeoOxoaumoe ycnosue skctpemyma. JlocraTrouHble
YCIIOBUSI JIOKQJIBHOTO 3KCTpeMyMa. BBIUMCICHHE NMPOM3BOIHBIX
(yHKOMHA, 3amaHHBIX HesBHO. [loHsTHe 00  yCcIOBHOM
sKcTpeMyMe. MeToll HeonpeelIeHHbIX MHOXMUTeNe Jlarpanxka.
Haxosxnenne HanbopIIero M HaMMEHbBINEro 3HaYCHHU QYHKITUI
Ha KOMIIAKTe.

YO

10.

Kparnsie uarerpaisl u
WX TPUIO0KEHUS

3amaun, NPUBONAMKE K TOHATHIO [BOMHOTO HHTETpasa.
Onpenenenne neoitHoro uHTerpasna. Cymmsl J[apOy. YcmoBus
CYIIIECTBOBAaHUS JBOWHOTO uWHTerpana. CBoWCTBa JBOWHBIX
uHTerpanoB. CBeJCHUE JBOWHOTO HWHTErpaja K MOBTOPHOMY B

YO




cilyqae MpsIMOYTOJIbHOW M KPUBOJIMHEHHOM oOmacteil. DieMeHT
IUIOIIAT B KPHBOJIIMHEHHBIX KOOPAWHATAX. 3aMEHa MIEPEMEHHBIX
B IBOMHOM uHTerpaie. [loaspHble KOOpIUHATHIL.

TpoliHple MHTETPAIBI U WX BBIYKMCICHHE. 3aMEHA IIEPEMEHHBIX B
TpoitHOM wmHTerpaie. Lwmmaopudecknme wu  cdepuueckue
KoopauHaThel. IIpuMeHeHne KpaTHBIX WHTErPajioB K PEIICHHIO
TEeOMETPUYECKHUX U (PU3HIECKUX 3a/ad.

11.

KpuBonuneiinpie
HHTErpaibl

KpuBonmueitnple wHTErpansl |-ro m 2-ro poja, WX CBOWCTBA.
I'eomeTpryeckuii cMbICa KpUBOJIMHEHHOTO HHTErpaia |-ro poaa.
CBs13b MKy KPUBOJIMHEHHBIMU HHTETpaslaMi 1-ro U 2-ro poza.
CriocoObl  cBeleHMA  KPUBOJIMHEHHBIX  MHTErpajoB K
ompeneneHHbIM  uHTerpanaM. @opmyna I'puna. VYcioBus
HE3aBUCUMOCTH KPHUBOJIMHEITHOTO MHTerpana 2-ro poAa oT IMyTH
WUHTETPUPOBAHUSL. Conyuaii TMIOJIHOTO muddepennmana.
ITepBooOpazHas UL MTOBIHTET PATIBHOTO BBIPaKCHUS
P(X, y)dx + Q(X, y)dy . Pa6ora cunosoro most. Beraucienne

mionraan ¢ MOMOIIBIO I(pI/IBOJ'IPIHGﬁHBIX HMHTCTPAJIOB.

YO

12.

HOBerHOCTHHe
HUHTCIpaJIbL.
DIIeMEHTHI TCOpUU
TI0JIA

IlonsATHe riagkol MOBEPXHOCTH. BekTopHO-TapameTpHyecKas
¢opma 3amaHms moBepxHOCTH. KacarembHas IIOCKOCTh H
HOpMalb K  IHOBEPXHOCTH. IMnomans MOBEPXHOCTH.
IToBepxHOCTHBIE WHTEeTpansl |-ro pomja W uX cBoOifcTBa.
JBycTopoHHHE TOBepXHOCTH. OpHEHTalMs MOBEPXHOCTH U
BBIOOp  CTOpOHBL.  HampaBisiiomue  KOCHHYCHl — HOpMAIH.
[ToBepxHOCTHBIE MHTErpaJibl 2-TO poJia U uX cBoicTBa. CrocoOb
CBEJICHUS NOBEPXHOCTHBIX MHTETPAJIOB K JBOMHBIM HHTETrpaslaM.
Potop, muBeprennms, mmpkynamus. Popmynel Crokca u
Octporpanckoro-I'aycca B BekTopHO# (opme. [ToTok BekTopa
4yepe3 MOBEPXHOCTb. YCIOBHSA MOTEHIUAIBHOCTH BEKTOPHOIO
HOJIsl B IPOCTPAHCTBE.

YO

13.

YucnoBele U
(hyHKIIMOHATIBHBIE PSIIBI

Yucnosoit psn. OmpeneneHue cymMMmbl psga. HeoOxomumoee
YCIIOBHE CXOIUMOCTH psia. P reomerpuyeckoil IporpeccuH.
CaoiicTBa cxondmuxcs psnoB. Kpurepuil cxoauMocTu psiia c
HEOTPULATEIbHBIME 4lieHaMU. [IpU3HAaKM CXOIUMOCTH PSIOB:
cpaBHeHms, [lamambOepa wm Komm. WHTerpampHbBIi NpH3HAK
cxonumocTd. OOOOLICHHBI TapMOHHYECKHMH psSx U €ro
CXOAMMOCTh. 3HaKomnepeMeHHbIe psiibl. [loHaTHe abcomoTHON U
ycimoBHO#  cxomumoctd.  Ilpusnak  Jle#Ouuma.  Ilowsitue
(hyHKIIMOHAJIBHOTO PAa, €T0 CyMMbI. PaBHOMEpHask CXOIUMOCTb.
ITpusznak Beitepmrpacca paBHOMepHOI cxoaumocTu. CBoiCTBa
PaBHOMEPHO CXOJSIIIUXCS (DYHKIMOHAIBHBIX PSJIOB.

YO

14.

CreneHHbIe PSIIbI

Crenenssle pansl. Pagiyc u MHTEpBalI CXOAUMOCTH CTETIEHHOTO
psana. nddepeHnypoBanne W HWHTETPUPOBAHUE CTETCHHBIX
psnoB. Paapr Teitmopa u Maknopena. CreneHHble psibl

X
OCHOBHBIX  djeMeHTapHbIX  Qymkumit: €, SIn X, COSX,

(1+ X)r, In(1+ X). Vcnonb3oBaHue paznoxeHus (GpyHKIUH B

psin Teiinopa B npuOIMKEHHBIX BEIYUCICHUSX U IIPU BBIYUCIICHUN
npesesioB QyHKIHH.

YO

2.3.2 3aHATHS CEMHHAPCKOI0 THNA (MPaKTHYeCKHE 3aHATHS)

HaunmenoBanue paznena
(Tempbr)

TemaTuka 3aHATHI

®dopma TeKyIero
KOHTPOIIS

BBGHCHI/IC B aHAJIM3

Onepanuu HaJ MHOXECTBaMH. MeToJ MaTeMaTH4ecKoi
naayknun. burom  Herootona. Kommosumus — GyHKIUH.
Ob6patHas ¢pynkuus. OCHOBHBIE JJIEMEHTapHbIE (YHKIINU, HX
cBoiictBa u rpadumku. Kommosumms ¢yHKuni, oOpaTHas
(hyHKIMA, QYHKINN, 3aJaHHBIC HESIBHO, APAMETPUUECKIMU
YPaBHEHHSAMH M ypaBHEHHSMHU B IOJSPHBIX KOOpPIHWHATAX,
runepbomueckre (QYHKIMH, WX CBOMCTBA MOCTPOCHHE
rpadukoB. BepxHsis 1 HIKHSAS TpaHu QyHKIUH.

Pemenwne 3amayq.
KonTponbHnas
pabora 1.




IIpenen
[OCJIE0BATENLHOCTH

Brruucnenue npezena MOCIE0BATENbHOCTEH.
Apudmernueckne orepanun Haj CXOJIAIIUMHUCS
MOCJIEI0BATENLHOCTSIMH. Beruncnenne MIPEAEIOB

MIOCTIEIOBATEIEHOCTEH C MOMOIIBI0 MPUHIIAIA CXOIAMOCTH
MOHOTOHHOH TIOCIIENOBaTENFHOCTH. YaCTHYHBIC TIPEIEITbI
YUCJIOBOM MOCIENOBATENbHOCTU. BepxHUN W  HWKHUN
TIpeIeIbl

Pemenwne 3amay.
KonTtponbnas
pabora 1.

Ipenen pyHKIIN

TexHnka BbeIMHCICHUS TpenenoB (yHKnmil (packpeITrHe
HeoIpeneNéHHOCTE!, 3aMeHa IEPEMEHHOT0 IPU BEIUHUCIEHUHN
npenena). Mcnonp3oBaHue 3aMeYaTeNIbHBIX IPEAETIOB NP
BBIYMCIICHUH TpesienioB. Beruuciaenus npenenoB QyHKIUMHA ¢
MOMOIIBI0  aCUMOTOTHYEeCKMX (opMyn u TeopeM 00
OKBUBAJIEHTHBIX  (QYHKIMAX. [Ipenensl  MOHOTOHHBIX
¢ynkumii. [lepBeiii 3aMevaTebHBIA TIPeJeN U ero CIeICTBHSI.
Bropoit 3ameuarensHbie mpemen CIencTBHUS  BTOPOTO
3aMedarenbHoro npenena. CpaBHeHHE (GyHKINH.

Pemenue 3amau.
KonTtponbHas
pabora 2.

HenpepriBHOCTD
(hyHKIIH

HccnenoBanne (GyHKIMH HA HEIPEPBHIBHOCTD. TOYKM pa3psiBa
¢yakmnn, wx knaccudukanma. Knaccupukamus Todex
paspeiBa. JIokanbHBIE CBOWMCTBA HENPEPBIBHBIX (DYHKIHH.
CpoiicTBa (yHKIHH, HEIPEPHIBHBIX Ha OTPE3KeE.

Ob6cyxneHne
JIOMAITHETOo
3a7aHus.
Kontpoabnas
paboTa 2.

Juddepenunponanue
GbyHKIMH OHON
TepeMEHHOMN

Haxoxnenne mpou3BOAHONW (YHKIMH, 33JaHHO SIBHO,
ucnonb3ysi npaBwia auddepenumpoanus. HaxoxneHue
NpPOMU3BOHON 00paTHOW (QYHKIMH, (YHKUUH, 3aJaHHOU
napaMeTpuuecku ¥ HesiBHO, AuddepeHunana (yHKIUH.
Pemenue 3aa4 MpuUKIagHOTO XapakTepa, ¢ HCIOIb30BaHUEM
TEOMETPUUYECKOTO M (PU3MYECKOTO CMBICNIA TPOU3BOJHON U
muddepennnana. Haxoxnenne IIPOU3BOITHBIX "
muddepennnanos Beicmx nopsakos. [Ipaswio Jlomurans
packpeITHs HeompesneneHHocTed. IlpumeHeHns (Gopmyiisl
Teitmopa K HaxXOXKACHUIO TPEICIOB W 3HAYCHUN (YHKIHH.
HccnenoBanne GyHKINH ¢ TOMOIIBIO IPOW3BOTHOM

Pemenue 3anau.
KonTtponsHas
paborta 2.

Heonpenenennsrit
HHTETpal

Brruncnenune HUHTErpajoB (3amena HEPEMEHHOTO,
HUHTErpUPOBaHHE 1o JaCTSIM). WnTterpuposanue
palMoOHATIBHBIX, UPPALNOHATBHBIX, TPUTOHOMETPHUYECKUX U
runepOoIMueckKuX (PyHKIUH.

Pemenue 3amau.

OrnpenenéHHbIi
HHTErPa U ero
MPUIOKCHUS,
HECOOCTBCHHBIN
HHTErpat

Brruncienne ompeneieHHOro HHTerpaiza 1o  (Gopmyse
HeioTona-JleiiOnuma. Metox 3aMeHBl TEepeMEHHOH U
HHTETPUPOBAHMSA IO YacTsIM B ONpEACIEHHOM HHTETpale.
BbIunciieHHe JIHHBI KPUBOM, IUIOIAAM IUIOCKON (DUTYDBI,
o0beMa Tena ¢ MOMOIIBIO MOTIEPEYHBIX CEUeHU, 00beMa Tea

BpaICHHUSA, Ionaaen TTOBEPXHOCTEH BpaIeHHS.
[IpuMeHeHWE ONpENENeHHOT0 WHTEeTpaja K (QH3HMYSCKUM
3ajadyaM. BeaucieHne  HECOOCTBEHHBIX  HHTETPAJIOB.

HpI/BHaKI/I CpaBHCHHSA MW HEKOTOPLIC YCJIOBHSA CXOAUMOCTHU
HECOOCTBEHHBIX HMHTCIrpaJioB.

Pemenue 3amau.

OYHKIMHA MHOTUX
TIePEMEHHBIX

BemectBenHass QyHKIMS ABYX NEpeMEHHBIX M €€ rpaduk,
JUHWN YpOBHA. BBIUNCICHWE IBOWHBIX M ITOBTOPHBIX
npenenos. Haxoxxaenne obGmactel ompeneneHUs (GyHKIHIA
MHOTHX II€PEMEHHBIX, JUHUH W TOBEPXHOCTEH YpPOBHI,
mpezena, WCCIEAOBAaHWE HA HEMPEPBIBHOCTh  (QYHKIINU
MHOTHX ITI€PEMEHHBIX.

Pemenne 3agau.

JduddeperunpoBanne
(GyHKINH MHOTHX
MepPEMEHHBIX

HaxoxneHne 4acTHBIX HPOM3BOIHBIX M AuddepeHnnanon
(hyHKIMM MHOTHX IepeMeHHBIX. [Ipom3BOomHAs CI0XHOU
¢yHKINH. WuBapuaHTHOCTB thopmbl MIEPBOTO
muddepennnana. Bpraucnenne NPOM3BOAHBIX  (QyHKIMH,
3aJaHHBIX  HesBHO. HaxoxnaeHue  NpoOU3BOAHOW IO
HanpaBJeHUIO,  TpajueHTa  (QYHKIMU.  Bbruncienue
NPOM3BOMHBIX M AU(GQEPEHINATIOB BBICIIMX HOPSIKOB.
OkcTpeMyM (yHKIMM MHOTHMX HNepeMeHHBIX. HaxosxneHue
YCIOBHOTO  3KCTpEMyMa  METOIOM  HEONpPEAEICHHBIX

Pemenue 3amau.




MHOoXutenei Jlarpamxka. HaxoxpeHue HamOomibmiero u
HAMMCEHBIIETO 3HAYCHMS (YHKIHI HAa KOMIIAKTE.

10. | Kparusie unterpansl u |Beraucnenne IBOWHBIX HWHTETpaiioB. CBelneHHE TBOWHOTO Pewenue 3anau.
VX TIPHIIOKEHUS MHTETpaJa K MOBTOPHOMY B CIydae MNpPsIMOYTOJbHOH H
KPUBOJHMHEHHON obOnacTeil. 3aMeHa IEpEMEHHBIX B IBOIHOM
unTerpane. IlonspHele koopauHaThl. TpoiiHbIE UHTErpajbl U
UX BBIYMCIICHUE. 3aMEHA IEPEMEHHBIX B TPOHHOM HHTETpAJIC.
[ymnneapHYecKkne n cepuueckne KOODJIMHATBHI.
[lpumeHneHne  KpaTHBIX ~ HHTErpajloB K  PEIICHHIO
TreOMETPUYECKUX U PU3NYECKUX 3a/1au.

11. KpuBonnneiinble Bbruncienre KpUBOJIMHEHHBIX HMHTETpAJIOB TepBoro u | Pemrenue 3amau.
WHTETpajbl BTOPOT0 poja. BeIuucieHne KpHUBOJMHEHHBIX WHTErpajioB
BTOpPOTr0 pojaa ¢ mnomomblo ¢opmynasl ['puna. YcioBus
HE3aBUCUMOCTH KPHUBOJIMHEITHOrO MHTETpaja BTOPOro poja
OT IyTH MHTErpupoBanus. HaxoxaeHne nepBooOpasHoi s
nozsiHTerpanbHoro Beipaxkenns P (X, y)dx + Q(X, y)dy.

Beruucnenue paboTel CHIIOBOTO 0. Beuucnenue miomann
C TIOMOIIBI0 KPHBOJMHEHHBIX HHTEIPAJIOB.

12. |[ToBepxHOCTHBIE Boeruucnenne tiomaan nosepxHocTH. IloBepxHocTHBIE | Pemienue 3amad.
MHTETPAJIbI. uHTerpansl l-ro poma m ux cBoiicTBa. IloBepXHOCTHBIE
DJEeMEHTHI TEOPHH TIOJIS [MHTETpajbl 2-TO poja M uX cBoicTBa. CrocoObl cBenCHMS
MOBEPXHOCTHBIX HHTETPAJIOB K ABOMHBIM HHTETpaiaM. Porop,
quBepreHius, mupkymanus.  @Dopmynsl Crokca U
Octporpanckoro-'aycca B BekrtopHoit (opme. ITorok
BEKTOpa uepe3 IMOBEPXHOCTh. YCJIOBUS IMOTEHUHAIBHOCTH
BEKTOPHOT'O TOJIsI B IPOCTPAHCTRBE.

13. Uucnossle u HeoOxonumoe yciioBue cxogumocT psiga. VccnemoBaHue Pewenue 3anau.
(YHKIMOHAIBHBIE PSBI [CXOOUMOCTH  PSAOB € MOJOXUTEIBHBIMH  YJCHAMH.
HaxoxxneHne cyMMbl psjga. 3HAKONEpEMEHHBIE — PSIbI.
[onsTHe abCOMOTHON W yCIOBHOW cxoamMocTh. [Ipm3Hak
Jleitbnnna. MccnenoBanne cXoIuMOCTH (YHKIIHOHAIBHOTO
psiza.

14. CrernieHHbIE PSIbI Haxoxnenne paauyca 1 HHTEpBaia CXOAMMOCTH CTENIeHHoro | Pemrenue 3amau.
psina, obmactu cxogumocTh. Psaer Teitmopa m MakmopeHa.
Paznoxxenne ¢QyHKIMI B cTeneHHbIe psbl. Vcronb3oBaHue
paznoxenust GpyHkunu B psp Teinopa B NpuOMMKEHHBIX
BBIYMCIICHHUSX U MIPH BBIYMCICHUH MPEEIOB QYHKIIMH.

3amura naboparopHoii padotsl (JIP), Bemmonnenue kypcosoro npoekta (KII), kypcoBoit
pabotsl (KP), pacuerHo-rpaduyeckoro 3amanus (PI'3), mamucanue pedeparta (P), acce (9),
konokBuyM (K), rectuposanue (T), yctasiit onpoc ( YO)

2.3.3 IlpumepHasi TeMATHKA KYPCOBBIX padoT (IP0eKTOB)
KypcoBbie paboThl He TIPETyCMOTPEHBI Y4EOHBIM IJIAHOM.

2.4 TlepeyeHb y4eOHO-METOAMYECKOT0 oOecreyeHusi AJIsi CaMOCTOATEIbHON padoThI
o0yyaromuxcs Mo JMCHUILIHHE (MOYJII0)

[Tepeuenp yueOHO-METOIMUECKOTO 0OECTICUEH s IUCIUTUTNHBI 1O BBIOJIHEHHIO
Ne Bun CPC CaMOCTOSATENLHOM paboThI

1 Beenenue B ananu3 1. 3opuu B. A. Mamemamuueckuii ananuz. B 2-x uv. M.: MITHMO, 2020. Y. 1
—-657c¢T.2-789c.

2. Jemuoosuu b.11. Cooprux 3adau u ynpasxcHenuii no Mamemamuieckomy
ananusy. Jlanw, 2021. — 624 c.

3. Kyopssyes J1./]., Kymacog A./[., Yexnos B.U., lllabynun M.U. Coopnux 3a0au
no mamemamuyeckomy awanuzy. Tom 1. IIpeden. Henpepvignocme.
lugppepenyupyemocmo. M.: @usmamaum, 2019. — 496 c.

4. Jlyney K.H, lucmennwiit /1.T. , @eoun C.H., llesuenxo F0.A. Cooprux

3a0au no evicweil mamemamuxe.l xkypc. . — M. Aiipuc-npecc, 2017. — 576 c.




IIpenen
[OCJIEI0BATENLHOCTH

1. 3opuu B.A. Mamemamuueckuii ananus. B 2-x uw. M.: MIJHMO, 2020. Y. 1
—-657c¢T.2-789c.

2. Hemuoosuy B.II. Coéopnux 3a0au u ynpasxCHeHuii nO MamemamuyecKkomy
ananusy. Jlans, 2021. — 624 c.

3. Kyopsasyes JI /., Kymacos A.J[., Yexnoe B.H1., lllabynun M.1. Cooprux 3adau
no mamemamuyeckomy auvamusy. Tom 1. Ilpeden. Henpepwisnocme.
JTugppepenyupyemocms. M.: @usmamaum, 2019. — 496 c.

4.Jlyney K.H, Iucmennwvii /1.T. , @eoun C.H., lllesuenxo FO.A. Coopnux

3adau no gvicuel mamemamuxe.l kypce. . — M.: Aupuc-npecc, 2017. — 576 c.

5. Unvun B.A., [lozusik 3.1 OcHogbl Mamemamuuecko2o anamusa. y4eOHuK,
62u. M, 2009. Y. 1.—464c., Y. Il. — 646¢.

[penen pynkyun

1. 3opuu B. A. Mamemamuueckuii ananuz. B 2-x u. M.: MIJTHMO, 2020.
Y 1-657cT.2-789c.
2. lemuoosuu b.11. Cooprux 3adau u ynpasxcnenHuti no Mamemamuieckomy
ananusy. Jlans, 2021. — 624 c.
3. Kvopsasyes JI /., Kymacos A.J[., Yexnos B.H., lllabynun M.Y. Cooprux 3adau
no mamemamuyeckomy anamuzy. Tom 1. Ilpeden. HenpepuigHocmeb.
JTugppepenyupyemocms. M.: @usmamaum, 2019. — 496 c.
4 Jlyney K.H, [Tucmennoii /1.T. , @eoun C.H., [llesuenxo F0.A. Coopruk
3a0au no evicweu mamemamuxe.l kypc. . — M.: Aiipuc-npecc, 2017. — 576 c.

5.Unvun B.A., loznax 2.I. Ochogbl Mamemamuieckoeo anaiusa: y4eoHux, 8
2u. M, 2009. Y. 1. — 464c., Y. Il. — 646¢.

HenpepsiBHOCTS pyHKINT

1. 3opuu B. A. Mamemamuueckuii ananuz. B 2-x u. M.: MI[HMO, 2020.
Y 1-657cT.2-789c.
2. Jlemuoosuy b.11. Coopnux 3a0au u ynpaj)cHenuii no Mamemamuyeckomy
ananusy. Jlanw, 2021. — 624 c.
3. Kyopssyes JI /., Kymacos A.J[., Yexnoe B.U., Lllabynun M. H. Coopruk 3a0au
no mamemamuyeckomy anamuzy. Tom 1. Ilpeden. HenpepuigHocme.
JTugppepernyupyemocmo. M.: @usmamaum, 2019. — 496 c.
4 Jlyney K.H, [Tucmennoui /1.T. , @eoun C.H., [llesuenxo F0.A. Coopruk
3a0dau no evicweu mamemamuxe.l kypc. . — M.: Aiipuc-npecc, 2017. — 576 c.

S.Unvun B.A., Ilosnax 3.1 OcHobl mamemamuyecko2o aHaiu3da: yueoHux, 6
24y. M, 2009. Y. |. - 464c., Y. |l. — 646¢.

Huddepenunponanue
(hyHKIMH 0HOM
IEPEMEHHON

1. 3opuu B. A. Mamemamuueckuii ananuz. B 2-x u. M.: MI[HMO, 2020.
Y 1-657cT.2-789c.
2. Jlemuoosuy b.11. Cooprux 3a0au u ynpaj)cHenuii no Mamemamuyeckomy
ananusy. Jlanw, 2021. — 624 c.
3. Kyopssyes JI /., Kymacos A.J]., Yexnos B.H., [llabynun M.1. Cooprux 3a0au
no mamemamuueckomy amamuzy. Tom 1. IIpeden. Henpepuvignocmeo.
Jugppepernyupyemocmo. M.: @uzmamaum, 2019. — 496 c.
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CTCTICHHBIC PSIBI 2. Kyopssyes JI/l., Kymacoe A./l., Yexnoe B.U., Lllabynun M. H. Coopruk 3a0au
no mamemamuydeckomy avanusy. Tom 2. Hnmeepanei. Paovl. M.: @usmamaum,

Y4eOHO-MEeTONUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 00yYaromUXCs U3
YuCiia UHBAJIUAOB M JIMIl C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbsi (OB3) mpenocTrasisitorcst
B (hopMax, aanTUPOBAHHBIX K OTPAHUYEHHSIM UX 3[JOPOBBS M BOCIIPUATHS UH(POpMALINU:

JUig au1 ¢ HapyIIEHUSIMU 3PEHUS:

—B MI€YaTHOM opMe YBETUUYECHHBIM HIPUPTOM,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA,

J17ig U1 ¢ HapYIICHUSMHU CTyXa:

— B TIle4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

Jljig au1 ¢ HapyIIeHUsIMA OIIOPHO-JBUTaTEIBHOTO amnmnapara:

— B I1e4aTHOM (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA,

JlaHHBIN TepeueHb MOXET ObITh KOHKPETU3UPOBAH B 3aBHUCHUMOCTH OT KOHTHHTEHTA
o0yyJaronuxcs.

3. Oo0pa3oBaTe/ibHble TEXHOJIOTMH, NMPUMeHsieMble NMPH OCBOCHUH JUCIHUNIHHBI
(Mmoay.ns)

B Xxome wu3ydyeHMs [HMCUMIUIMHBI MNPEIYCMOTPEHO HCHOJIB30BAHUE  CIIEAYIOLINX
00pa3oBaTeNbHBIX TEXHOJOTUW: aKTUBHBICE U MHTEPAKTHUBHBIE (DOPMBI, JIEKIIMH, TPAKTUUECKUE
3aHSTHSI, KOHTPOJbHBIE PAOOTHI, KOJJIOKBUYMBI, 3a4€Thl M 9K3aMEHBI, KOMIBIOTEPH. B TeueHue
ceMecTpa CTYACHTHI PEIIaloT 3a7aui, YKa3aHHbBIE TPEToaBaTeieM, K KaXJI0My J1a0opaTOPHOMY
3aHATHIO. B cemecTpe mpoBOASITCS KOHTPOIbHBIE pa0OTHI (HA MPAKTHUUECKUX 3aHATHSAX ). DK3aMeH
CIAeTCs TIOCIIe CIaY KOHTPOJIBHBIX PaboT.

KoMneTeHTHOCTHBIN TMOAXOA B paMKax MPenojaBaHUsl JUCHUIUIMHBI peaju3yercs B
WCIIOJTIb30BAaHUN HMHTEPAKTHUBHBIX TEXHOJIOTMH M aKTUBHBIX METOJOB (MPOEKTHBIX METOJIHK,
pa3bopa KOHKPETHBIX CUTYaIlMii) B COYETaHUU C BHEAYTUTOPHOU pabOTOI.

NudopmaninonHble  TEXHOJOTHH, NPUMEHSEMBbIE TPU U3YyYEHUU  JTUCHUTIIUHBI:
HCIIOJIb30BaHUE UH(GOPMAITMOHHBIX pecypcos, JIOCTYIHBIX B nH(OPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTu MHTepHeT.

AnanTuBHBIE 00pa30BaTENbHBIE TEXHOIOTUN, IPUMEHSIEMbIC PU U3YYCHUU TUCITUTLTAHBI
— JUIsl JIAI C OTPAHMYECHHBIMU BO3MOKHOCTSIMHU 3I0POBbSI TMPEIYCMOTPEHA OpPraHU3aLMs
KOHCYJIbTALIMH C UCIIOJIb30BAHUEM IEKTPOHHOM IOYTHI.




4, OueHoOYHBIE

cpencTBa

OIS

MPOMEKYTOYHOM aTTeCTALMHU
OneHouHBIC CpEACTBA MpEIHA3HAYEHBI JJIsi KOHTPOJS M OILECHKH 00pa30BaTEIbHBIX
JOCTHXKEHHUI 00yUJaroXcsi, OCBOMBIINX IPOTrpaMMy Y4eOHOM AUCUUIIINHBI «Mamemamuueckuil
aAHanu3».
OneHouyHbIEe CPEJCTBA BKIIOYAIOT KOHTPOJIbHBIE MaTepUaIIbl JIJIsl IPOBEICHUS TEKYyIIero
KOHTPOJst B (QopMe 3adanutl K KOHMPOIbHbIM pabomam, GONPOCO8 K KOIIOKGUYMY H
NMPOMEKYTOUYHOI aTTecTanuu B GopMe BOMPOCOB K SIK3aMEHY.

TEeKYIIero

KOHTPOJIS

ycneBaeMoOCTH H

CTpyKTypa OllEHOYHBIX CPEICTB JJIs TEKYIIeil M MPOMEKYTOYHOH aTTeCcTalluu

KO}:{ 1 HAMMCHOBAHUC

HauMenoBaHue O11eHOYHOTO CpCACTBa

€CTeCTBEHHOHAYYHBIX H
00IIEeNH)KEHEPHBIX
3HaHWM, METOJIOB
MaTeMaTHIECKOTO

MaTCMaTHYCCKOIro aHaJIM3a

Ne . Pesynbrarsl 00y4deHust [ FSyI—
/11 p (B cooTBeTcTBUH C 1I. 1.4) Texymmuii KOHTPOJIb p yr
(B cootBeTcTBHH C 1I. 1.4) aTTeCTAINS
NOIIK-1.2. YmeTpb Koumponvnas paboma Nel, Bonpocwer na
pemaThb CTaHJapTHBIC sonpocwl k koanokeuymy 1-11 | sxzamene 1-8
npoeccHoHATbHBIE
3a7aud C NPUMEHEHHEM | YMeeT pelaTh CTaHIapTHHIC
| | GCTECTBEHHOHAyHHbIX M | 33/aul  MaTEMATHHECKOIO
OOIEHHIKEHEPHBIX aHaIIN3a;
3HAHUH, METOJ0B
MaTeMaTH4eCcKOro
aHaiM3a u
MOJICJTMPOBAHHMS
HOIIK-1.2. YMmeTh Kp.-2, Bonpocwet na
pewmarb CTaH/IapTHbIC Bonpocu IK3aMeHe
po¢eCCHOHATBHEIC K konnoxeuymy 10-36 9-32
3a7aUM ¢ NPUMEHEHUEM | —
€CTCCTBEHHOHAYYHBIX U P
2 OBILEHHKEHEPHBIX CTaHJapTHBIC 3a/1a4u
. P MaTeMaTHYECKOTO aHaIN3a
3HAHWH, METO/IOB
MaTeMaTH4eCKOro
aHaiM3a u
MOJICJIMPOBAHHUS
HOIIK-1.2. Ymeth Kp.-2, Bonpocwt na
pemars craHJapTHbIE 3naer U— Bonpocut IK3ameHe
npodeccroHabHbBIE P N K koanoxeuymy 10-36 9-32
3aJla4M C IPUMEHEHHEM OCHOBEI TTOHATH
MaTeMaTHYEeCKOro aHaIn3a 1
3 | GCTECTBEHHOHAYYHBIX I 5
OBILCHHTKEHEPHBIX CIocoObI MX NPUMEHEHUS B
B MeTOIZ[OB (bU3HYECKHX  TUCLMIUTHHAX
’ U IPYTHUX 00JIacTsAX 3HAHUH.
MaTeMaTH4eCKOro
aHaIM3a 1
MOJICITMPOBAHHMS
HOIIK-1.2. Ymets Kp.-2, Bonpocwer na
peuiath CTaHAapTHbIE 3naer U— Bonpocwi 9K3aMeHe
npodeccroHanbHbIe P N Kk koanoxeuymy 10-36 9-32
3aJ[a4M C IPUMEHEHHEM OCHOBEI TTOHATHH
cCTeCTROHHORAV X 1 | MATEMATHHECKOTO aHau3a i
4 i CHOCOOBI MX MPUMEHEHHS B
00IIenHKEHEPHBIX
A MCT(I))JIOB (u3MUECKUX JIUCIMIUINHAX
’ U IPYTUX 00JIaCTIX 3HAHUM.
MaTeMaTH4ecKoro
aHanu3a u
MOJICJIMPOBAHHMS
NOIIK-1.2. Ymers Kp.-3, Bonpocwer na
pemars craHJjapTHbIE Bonpocu IK3AMeHe
npodeccroHaIBHbBIE VMCOT pemIaTh K koanoxeuymy 37-58 33-51.
5 | 33/aUM C IPUMEHEHHeM cran P
NapTHBIE 3aa4n




aHanm3a u
MOJEIMPOBAHHS
HOIIK-8.2. YmeTs Bonpocw na sx3amene Bonpocw na
3HaeT TEOPETHICCKHE
TIPOBOIUTH .| 33-51 IK3AMEHEe
OCHOBBI HOHATHH| )
MOJICITUPOBAHIE 52-62;
MaTEeMaTHYECKOTO aHAIIN3a U
MPOLIECCOB U CUCTEM C
6 cnocoOBl X TPUMEHEHUS B
MPUMEHEHHAEM
(U3MUECKUX IUCIUILTHHAX
COBPEMEHHBIX o
U IPYTHX 00TaCTIX 3HAHUH.
WHCTPYMEHTAIBHBIX
CpEACTB
HOIIK-8.2. YMmeTh Bonpocwl ha sx3amene Bonpocwi na
3HaeT TEOpPETUYECKUE
MIPOBOANTH .| 33-51 9K3aAMeHe
OCHOBBI HOHSATHH| .
MOJIETUPOBAHUE 52-62;
MaTEeMaTHYECKOTO aHaIN3a U
IIPOIIECCOB U CHCTEM C
7 crocoObl X NMPUMEHEHUs B
MIPUMEHEHUEM
(u3MUECKUX IUCIMILTHHAX
COBPEMEHHBIX o
U IPYTHX 00TaCTIX 3HAHHUH.
MHCTPYMEHTAJIbHBIX
CpencTB
HOIIK-8.2. YmeTh Kp.-5, Bonpocw na
MIPOBOJUTH 3Haer OCHOBHBIE Onpoc aKzameHe (2
MOJIETTMPOBaHNE MOJOXKCHUS W TPUHIUIIE] cemecmp)
g | MPOLECCOB M CHCTEM C MaTeMaTUYECKOI0 aHaju3a, 1-18;
MIPUMEHEHHEM (usnueckyro CYIITHOCTh
COBPEMEHHBIX (hyHAaMEeHTABHBIX
HHCTPYMEHTAJIBHBIX MOHATHUH;
CpEICTB
HOIIK-8.2. YMeTh Kp.-6, Bonpocwer na
MIPOBOJIUTH 3Haer OCHOBHBIE Onpoc axsamene (2
MOJIETTMPOBaHNE MOJOXKCHUS W TPUHIUIIE] cemecmp)
g | TMPOLECCOB 1 CHCTEM C MaTEeMaTHYECKOTO aHAJH3a, 19-26;
IIPUMEHEHNEM (usnueckyro CYIIHOCTH
COBPEMEHHBIX (hyHIaMEeHTaIBHBIX
WHCTPYMEHTAJIBHBIX TIOHSATHH;
CpeacTB
YmMeer pemiath NpUKIaIHbIE Kp.-7, Bonpocw na
HOIIK-8.2. YMmeTh 3a7]auM, MpeAroJararoume Onpoc okzamere (2
MIPOBOANTD MpeIBapUTEIbHYIO cemecmp)
MOJIETUPOBaHHUE MaTeMaTH3alHI0 CHUTYallHu: 27-37;
10 | MPOLECCOB 1 CHCTEM C MePEeBOIUTH yCIIOBHUE)
MIPUMEHEHHEM ¢u3ngeckoit  3amadyn  HA
COBPEMEHHBIX MaTeMaTUYeCKHi SI3bIK U
WHCTPYMEHTAJIBHBIX MOJyYCHHBIE  PE3YJIbTaThl
cpencTB MHTEPIPETHPOBATh Ha|
SI3bIKE UCXOJHOM 3a1aun
VYMeer pemats NpUKIaJHbIE Onpoc Bonpocwi na
HNOIIK-8.2. YMmeTh 3aa4d, MPEAINoJararoniue axsamene (2
IIPOBOJIUTH Npe/IBapUTEIbHYIO cemecmp)
MOJEIUPOBAHUE MaTeMaTH3alUl0 CUTYyalUu: 37-45;
11 | MPOLECCOB 1 CHCTEM ¢ MePEeBOIUTH YCIIOBHE
NIPUMEHEHUEM (u3ngeckoil  3amadyn  HA
COBPEMEHHBIX MaTeMaTUYeCKHH SI3bIK U
HMHCTPYMEHTAIBHBIX MOJyYCHHBIE  PE3yJIbTaTH]
CpeaCTB HHTEPIPETHPOBATH Ha|
SI3bIKE MCXOJHOH 3a/1a4H

TunoBbie KOHTPOJIbHBbIC 32JaHUSI MJIH HHbIE MaTepPHAJIbl, HEOOXOANMMBIE VIl OLlCHKH
3HAHMH, YMEHHI, HABBIKOB H (MJIM) ONBITA AESITEIbHOCTH, XapPaKTePU3YOLIHMX 3TAIbI

(popMupoBaHus KOMIIETEHIIHIT B IIpoIecce OCBOCHUsI 00pa30BaTeJLHOH IPOrPaMMBbI

Tunoewie 3a0auu 013 camocmoamenbHol padomul

| cemecTp



1.

2.

3.

4.

[Toctpouts rpaduku GyHKIUA:

a) y= 6) y =|[x—2|+[3x|; &) y=3""

VA
cos(x —=);
x=2%)

Haiiti npeaensl nocineaoBaTebHOCTEH:

n-3
. (2n+3
a) I|m(\/n +5n — \/n +2); 6) lim 1+2t3+ +n;B) lim
e N°4+5n e\ 2n -1
Haiitu npenenst QyHKImiz:
5 1 x?
a) lim COSX_ZCOS X :0) I|m(2 COS XS * ) I|m(1+xj
x—0 X x| 2 4+ X

BbraucnanTs npou3BoaHbIe (PYHKIIMIA:

a) T (x) = (cos x)*™*; 6) f (X) :(Inx—Z)Jm; 8) f(X) = arccosIn+/2x +1.

5.

x3—1

Haiitn mpousBoHbIE y;(, y;z (GYHKIMY, 3a1aHHON ITapaMeTpUYECKH:
X=2t-t°
y=3t—t°

6. Haiitu npousBoaHYIO y;( byHKIIIN y = y(X), 3aJaHHOI HESIBHO: ey + y= Inx+X.
7. Haittn nuddepenuman dynkuun f (X, y) = In(x++/x* + y?).

8.
9.

10.
11.

12.

13.
14.

15.

16.

Haiirn Of w d?f s yHKIHN f ecm f(x)=(x+1)-e".

. 3tg4
Haittu nuddepenunan nepporo u BToporo nopsiaxa Juist GyHkuuu Y = e 9,

Haiitu y”, eciu y :% (e 3x +e —3><);

Haiiti npon3sBoHyIo nopsiaka N it QyHKIUH y = (x2 + 1) e

BEBIMHCINT TIPUOIKEHHO \3/125,5 )

[Toctpouts rpaduk pyHkuuu Yy = 3x° +4x° +1.
BbruucnuTh HeonpeieaeHHble HHTErpabl:

sin xdx
a)J'icosldx, J’ J-arccos 2x
x? X

\/1+2COSX J1— 232

Brerauciauts OHpeI[eJIeHHLIe I/IHTerpaJIBI

%In? x (2x+4)dx ¢ (x+5)dx
-[ X* +4x+13’ ;';x2 +4x+13’

Breraucnuts HeCO6CTBeHHBIe HUHTETPpAJIbl

oo O s
o x> +4x+13 2 J(4—x

17. Haiitu rutomaaps Gurypsl, orpaHu4eHHON KPUBBIMU: X = COSt, y = 2sint .

18.

19.

II cemecTp

HaiiTi yacTHbIe IPOU3BOAHBIE BTOPOTO MOPsiIKa (PyHKINN

f(x,y)=arctg(x/y).
HccnenoBath PyHKINIO HA SKCTPEMYM:



3
a) f(xy)=4x"—4xy+y> +4x—2y—-T; :6) u:%+2y2—zzx+z

20. Haiitn HanGonpmuii 00beM, KOTOPBIH MOXKET UMETh MPSIMOYTOJIbHBIN MapasuIeIeIuIe]I,
€CIIi CyMMa JUIMH pedep ero paBHa a.
21. Haiitu npou3BoHbIE U MONHBIE AU(PepeHIInanbl IepBoro NopsaKa U BTOPOro nopsaka

q)YHKI_II/II/I Z:X2 In Y, rne ng; y=3U—2V;
\'

22. Jlana ¢pyHKIusS XCOSY+YCOSZ+ZCOSX= l 3a/IaHHas HessBHO. HaliTi yacTHEBIC

NpOU3BOIHbIC U M) (DepEHIINAIBI IEPBOIO U BTOPOTO MOPSIIKOB.
y 11 2 =4
23. Haiiti skcTpeMyM QyHKIHHE HHTErpall Z = — + — npu yenosun &X 1 Y = 4.
X
24. Haiitu HanOosbpliiee 1 HAUMEHbIIIee 3HaUeHUE (PYHKIIMU B 00JIaCTH
z=x"-vy*, D:X*+y*<4

25. BeIUuCIIUTh UHTETPAITHL:

N A

T

1 2
a) jdxj(x +2|y|)dy; 6) IXdXICOS(X - y)dy;
0 -1 0 0
26. BBIYHCIIHTS 00BEM Tella, OrPAHUYCHHOTO TIOBEPXHOCTIMH:

2 2
I+X +Y :1,x+y+z:1;
27. BeIYUCIuTh IWI0Ma b GUIyphl, OTPAHUYECHHON KPUBBIMHU.

X*+3y° =4, y<x, y20.

28. B nBoiiHOM uHTETrpase J‘J. f (x, y)dxdy paccTaBUTh MPEJeNbl MHTETPUPOBAHUS B TOM U
Q

apyrom nopszke, eciu €2 — tpeyronsruk ¢ Bepmmaamu 0(0;0), A(1,0), B(1,1);
29. B nBoiiHOM HMHTETpase J:[ f (X, y)dxdy MIEPEUTH K MOJIAPHBIM KOOpAUHATAM [ U (0 U
Q
PaCcCTaBHTh MPe/e/bl HHTerpupoBanus, ecmn: {2 = {XZ + y2 < aX} ,(a>0).
30. Beruncnuts miomanb GUrypsl, OrpaHHuYeHHON KPUBBIMU.
r=1+coso,r= J3sin Q..
31. Haiftn Maccy IIacTHHKH, OrpaHHYeHHOM kpubiMun: X =1, Y = XZ, y = —i/; ,

e p ( X, y) = 5X° + 4Xy*® — NOBEPXHOCTHAS IIOTHOCTb.

32. Boruucaute TpoiHOM HHTErpan

J-_”(X_F y+ Z)dXdde, rneT. Z= X + yz, 7 =1
T

33. Berancinuts J.(X2 + y2 )dS , Tie L — okpy>KHOCTB X% + y2 =4x.
L
(2:4)

34. IMokasate, urTo wuHTerpam J = _[ (X+ZY)dX+(y+2X)dy HE 3aBHCHT OT IIyTH
(0:1)

HUHTCIPHUPOBAHUSA U BBIYUCIIUTD CTO.



35. BelunciuTh MOBEPXHOCTHBIM HHTETPAT:

_U XdS, rxe T- nonycdepa z = +/1— x> —y?.
&
36. HccienoBaTh Ha CXOAUMOCTD YKa3aHHBIC PSIJIbI C TIOJI0KHUTEIbHBIMU WICHAMHU:
i n+2
—=
“ndn
37. UccnenoBaTh Ha CXOAUMOCTh U aOCOIOTHYIO CXOJMMOCTh 3HAKOUEPEAYIOIIUICS PSII:

i(—l)m—l 2n+1
) 5n(n+1)

38. Haiitn 0651acTh CXOIUMOCTH CTEIIEHHOTO Psia

0 2
Zm(X-FZ) .

N=o0

BO"pOCbl K KOJUIOK8UYMY RO MamemMamu4eCKomy aHaiu3y

1. [TonsTue MHOXecTBa. Onepanyuy HaJ MHOKecTBaMU. Jlornueckas CHMBOJIMKA.

2. Pacimmpennas uucioBas npsimast. AGCONIIOTHAsS BEMYMHA Ynciia. MHOKECTBa Ha MPSIMOH,
OKPECTHOCTH.

3. DOKBHBaJICHTHbIE MHOXeCTBA. CUETHBIEC M HECUETHbIE MHOXKECTBA.

4. OrpaHuYeHHbIE U HEOTPAaHUYCHHBIE YHCIIOBbIE MHOXKECTBA. | paHN YHCIIOBBIX MHOKECTB.
Teopema cyiiecTBOBaHUS BEpXHEH (HUXKHEH) IpaHU YHUCIOBOTO MHOXKECTBA.

S. [punuun Apxumena. [IpuHIUNI BI0XKEHHBIX OTPE3KOB.

6. Oomee nousarue GpyHkun (orodpakenus). Kommnosunus pynkuuii. O6patHas GyHKIuS.
Uucnossle pyHKMU. OCHOBHBIE 371€MEHTapHbIe QYHKIIMH, UX CBOWCTBA U IpapUKH.

7. CniocoOs1 3aanus GyHkiuil. HesiBHbIN crioco6 3aganus GyHkiuu. OyHKIUM, 3aJaHHbIE
napaMeTpUYeCKUMH YPaBHEHUSIMH U YPAaBHEHUSIMH B MOJIIPHBIX KOOPIUHATAX.

8. Omnpenenenue Nocie0BaTeIbHOCTU U €€ npeaena. EnnHCTBeHHOCTh npesena,
OTPaHUYEHHOCTH CXOISIICHCS MOCIIE0BATEILHOCTH.

9. Apudmernueckue onepanuy HajJ CXOASAMUMUCS MOCIEI0BATEIbHOCTIMU.

10.  CaoiicTBa CXOIAIIEHCS TTIOCIEAOBATEILHOCTH, CBS3aHHBIE C HEPABEHCTBAMH.

11.  BeckoHe4HO Majble U OECKOHEUHO OOJIbININE MOCIEA0BATEILHOCTH, UX CBOMCTBA.

12. [TpuHIUIT CXOAMMOCTH MOHOTOHHOM MOCJIEA0BATEIbHOCTH.

13.  IlpuHuMn cTAruBaromuxcs oTpe3koB. Uucio e.

14. [ToanocnenoBaTeIbHOCTH U YaCTUYHBIE MTPEAEIIBI YHCIOBOM MOCIEA0BATEIIBHOCTH.
Jlemma bonenano-Beliepmrpacca.

15. dyHaaMeHTallbHAas nocaeaoBaTenbHoCcTh. Kputepuii Komm cxonumoct
MOCJEI0BATEIbHOCTH.

16. Onpenenenue npenena GpyHkuuu B Touke. Onpenenenue npenena no Komm u no I'eiine,
HKBUBAJIEHTHOCTH onpeaeneHuid. [Ipenen GpyHkimu Ha OECKOHEYHOCTH.

17.  beckoneuHo Manble GyHKIIUH, UX CBOMcTBA. beckoHeuHo Oonbine ¢pyHkiuu. Ob1ee
orpeiesieHue npejaena QyHKIHH.

18. OO6mwme cBoiicTBa mpeena GyHKIUNA: €TMHCTBEHHOCTD, JIOKaIbHAsl OTPAaHUYCHHOCTb.

19.  CaoiicTBa npexaena GyHKIUH, CBA3aHHBIE C ApU(PMETHUECKUMU OTEPALTUIMH.

20.  CeoiicTBa npezena pyHKIINH, CBI3aHHBIE C HEPABCHCTBAMH.

21.  Tlpemen KOMOO3UIMH (PYHKIIUA.

22.  OpHocTopoHHHME Tpeaensl. [Ipenen MOHOTOHHOW (QYHKIINH.

23.  CpaBHeHue QpyHKIUH, SKBUBAJICHTHBIC (YHKIINH.

24, Omnpenenenne HEMPEPHIBHOCTU (PYHKITMHU B TOUKE. TOYKH pa3pbiBa (PyHKITUH.

Knaccugukanus Touek pa3pbiBa.



3adeTHO-IK3aMEeHAIMOHHbIE MaTepuaidbl [Jisl NPOMEXKYTOYHOH  aTTecTanuu
(3x3ameH)
Bonpocwl k Ik3ameny no mamemamuyecKkomy anaiusy
1 cemecTp

[Tonsitue MuOXKecTBa. Onepanuu HajJ MHOXKecTBaMu. Jlornueckasi CMUMBOJIHKA.

MHO0€ecTBO 1eHCTBUTENBHBIX yncesl. CBONCTBA 1€HCTBUTENbHBIX YUCEIL.

3. MomuHocts MHOecTBa. CUETHOCTH pallMoHaIbHBIX uncen. HecueTHOCTh
JENCTBUTENBHBIX YHCEIL.

4. PacmupeHHas yucioBas npsiMasi. AGCOTIOTHAs BeIMUMHA yncia. MHOXKeCTBa Ha
IIPSIMOM, OKPECTHOCTH.

5. OrpaHuueHHbIE U HEOTPAHUYEHHBIEC YHCIIOBbIE MHOKECTBA. [ paHN YHCIOBBIX
MHOecTB. Teopema cyliecTBOBaHUS BEpXHEHN (HUKHEN) IPaHU YU CIOBOTO
MHO>KECTBA.

6. Ipunuun Apxumena. [IpuHIMIT BIOKEHHBIX OTPE3KOB.

7. O6uiee nonsatue Gpynkuuu (orodbpaxenus). Komnosumus Gynkumii. O6patHas
¢ynkuus. Yucnoseie GyHkpm. OCHOBHBIC dJIEMEHTapHbIC (DYHKIIMU, HX CBOMCTBA U
rpadukH.

8. Cmoco0sl 3a1anus pyHkuuil. HesBHbIN crioco0 3ananus GyHKun. OyHKINH,
3aJJaHHbIC TAPAMETPUUECKUMH YPAaBHEHUSIMHU U YPAaBHEHUSIMU B TOJISPHBIX
KOOpJMHATaX.

9. Omnpexnenenue nMocien0BaTeNILHOCTH U €€ mpezena. EMuHCTBEHHOCTh peena,
OTrPaHMUYEHHOCTb CXOJAIIEHCS OCIEA0BaTENbHOCTH.

10. ApudmeTnueckue onepanuy Hajl CXOIIIIMMHUCS MTOCIEA0BATEILHOCTAMHU.

11. CrolicTBa CXOASIIEHCS MTOCTIEA0BATEILHOCTH, CBA3aHHBIE C HEPABEHCTBAMMU.

12. beckoHe4yHO Masble M OECKOHEUHO OOJIBIINE TOCIIE0BATEIbHOCTH, UX CBOICTRA.

13. IlpuHIMI CXOAMMOCTA MOHOTOHHOH ITOCIIETI0BATEITLHOCTH.

14. ITpuHIMI CTATHBAIOLIMXCS OTpe3KoB. Hucio e.

15. [loanocnenoBaTenbHOCTH U YACTUYHBIE TIPE/IEIIbI UNCIOBOM MOCIEI0BATEILHOCTH.
Jlemma bonepriano-Beliepmtpacca.

16. ®dynnamenTalbHas mocieaoBarebHoCTh. Kputepuit Komm cxoqumoctu
IIOCJIE0BATEIBHOCTH.

17. Onpenenenue npeaena GyHkuuu B Touke. Onpenenenue npenaena no Komu u no
['eiine, sKkBUBaIeHTHOCTH onpeaeneHuil. [lpeaen pyHKuM Ha 6ECKOHEYHOCTH.

18. O6mme cBoiicTBa npejaena GyHKIMN: THHCTBEHHOCTD, JIOKAJIbHAS OTPAHUICHHOCTD.

19. CpoiicTBa npenena GpyHKIUH, CBA3aHHBIE C ApU(PMETUIECKUMU OINEPALTUIMH.

20. CroiicTBa npejena QyHKINH, CBSI3aHHBIC C HEPABEHCTBAMM.

21. Tlpenen xoMno3uIHH (YHKIIUH.

22. OnmHoctopoHHue mpeaeibl. [Ipenen MOHOTOHHOUW (QYHKIINY.

23. CpaBHeHue (yHKUIUH, SKBUBAJICHTHbIE (DYHKIIUH.

24. OnpeneneHre HEMPEPHIBHOCTH (PYHKIMH B TOUKe. TOYKH pa3pbiBa GyHKIIHH.
Knaccugukanus Touek paspbiBa.

25. CpoiicTBa (hyHKIIHIA, HETIPEPBIBHBIX B TOUKe. HEeMpephIBHOCTH OCHOBHBIX
3JIEMEHTAPHBIX (QYHKIUH.

26. HenpepbIBHOCTH CII0XKHON (QYHKITUH.

27. Teopema bonbriano-Komm (0 mpoMexyTOUHOM 3HAUE€HUH HETIPEPHIBHOM Ha CerMeHTe
¢byukun). CneacTBre TEOPEMBI.

28. IlepBas Teopema Beiiepmrpacca (00 OrpaHUYEHHOCTH HENPEPHIBHOW Ha CErMEHTE
(GyHKITUH).

29. Bropas teopema Beiiepiurpacca (0 JOCTH)KEHUH HEMPEPHIBHOM HAa CETMEHTE (DYHKITHH
SKCTPEMAaJIbHBIX 3HAYCHHU).

30. IlepBerii 3amMedaTenbHBINA IPEIEHT U €r0 CICACTBUS.
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Bropoii 3aMeuaTenbHbli Ipeet.

CrnenctBusi BTOPOro 3aMeUaTelIbHOTO Mpeeria

Ycnosue quddepennupyemoctr GyHkimu. CBsi3b MEXY HEIPEPHIBHOCTHIO U
nuddepeHIPYEeMOCThIO (DYHKITHH.

[TpousBonHas GpyHkiuu. OAHOCTOPOHHHE U OECKOHEUHBIE TPOU3BOIHBIE.

CBs13b MEX/y CYIIECTBOBAHUEM ITPOU3BOTHON U AU PepeHInpyeMOCTbIO PYHKIINH.
[TpaBuna quddepeHpoBaHUs CyMMBI, pa3HOCTH, IPOU3BECHUS U YACTHOTO
GYHKIIHA.

Tabnuiia mpoU3BOHBIX OCHOBHBIX JIEMEHTAPHBIX (DYHKIMHU (BBIBOI (OPMYI).
[Tonsitue muddepennnana. Ero reoMmeTpudeckuii CMBICI.

[TpousBonHas oOpaTHO# PyHKIMH, (YHKINHU, 32laHHON HESIBHO M ITAPAMETPUIECKH.
[TpousBoaHas cinoxuoit ¢pynknuu. MaBapuantHocTh hopmel | nuddepennnana.
[TpousBonHbIe U MU GEpeHIaIbl BEICIINX MOPSIKOB; N-bie MPOU3BOIHBIC (PYHKITHIL:

a*,sinx,cosx, y=10g,%, (1+x)*

JuddepeHnmansl BBICIIUX MOPSIKOB OT CIOXKHBIX QyHKIM. «Hapymenney»
UHBapuaHTHOH (popMbl quddepeHranoB BEICIINX MOPSIKOB.
Teopema depma, €€ reOMETPUIECKUNA CMBICII.
Teopema Jlarpanxa, Ponms, nX reOMETpUYECKUI CMBICII.
Teopema Ko, ITpasuio Jlonurans packpeitust Heonpeaeneanocreii Buga 0/0 u
oo/ oo,
®dopmyna Telinopa GyHKIIMN ¢ OCTATOYHBIM WieHOM B (hopme [leaHo u B hopme
Jlarpanxa.
Paznoxenne o Gopmysne MakiiopeHa OCHOBHBIX JIEMEHTAPHBIX (DYHKIIHH.
VYcnoBust MOCTOSIHCTBA 1 MOHOTOHHOCTH (DYHKIIUH.
JlokanpHbIi skcTpemMyM (pyHkimu. HeoOxonuMoe u J0CTaTOYHbIE YCIOBUS
JKCTpEMyMa.
Hamnpasnenue Beinmykioctu rpaduka pyHkuuu. JloctaTouHOEe yCI0BHE BHITYKIOCTH
rpaduka GyHKIUH.
Touku nepern6ba rpaduxa pyakuun. Heo6xoaumoe v 10CTaTOUHOE YCIOBUS TOUEK
neperuoa.
[TonsiTue nepBooOpa3HOii, €e CBOMCTBA.
OmnpeneneHne HEONPEAEIEHHOIO HHTErpaa, OCHOBHBIE CBOMCTBA.
Tabnuia Heonpe1eIeHHbIX HHTETPAJIOB OCHOBHBIX JIEMEHTapHbBIX (DYHKIIUH.
MeTton 3aMeHBl IEPEMEHHON Y HHTEIPUPOBAHHUS 10 YaCTSIM B HEOIPEEIEHHOM
UHTETpaJIe.
3anauu, NPUBOJALINE K MOHSATHUIO ONpeiesieHHoro nurerpania. [nomanp
KPUBOJIMHEHHOM TpPaIleLUH.
Omnpenenenue nnterpana Pumana. Heo6xoanmoe ycioBre HHTETPUPYEMOCTH.
['eomeTpryecKuii CMBICH ONIPENEIECHHOIO HHTETpala.
Kpurepuit unterpupyemoctu no Pumany. Knaccel uHTErpupyemMbIx QyHKIIHIA.
CBolicTBa onpeAenéHHOro0 NHTErpaia, BEIpaXEHHbIE PABEHCTBAMH.
CBoiicTBa OINpENENEHHOTO HMHTETpala, BBIPAXKEHHBIE HEpPAaBEHCTBaMHU. Teopema o
CpPEIHEM 3HAYCHUMU.
WuTerpan ¢ nepeMeHHbIM BepxHUM Tnipeaenom. @opmyna Heiorona-Jleitbuuna.
MeTto1 3aMeHbI IEPEMEHHON U MHTETPUPOBAHMSI 10 YACTSIM B OIIPEIEIEHHOM
WHTErpae.
2 cemecTp
[MousTre N-MepHOTO eBKiIK0Ba pocTpancTBa R" . [Ipumepbl MHOXecTB R" .
[TocnenoBarensHoCcTh B R" 1 ee npejien.
BemectBenHast QyHKIMM JBYX IEPEMEHHBIX U €€ rpa(uK, JUHUN YPOBHSL.
JIBonHbIe npenensl. [I0BTOpHBIE IIpeneibl, YCIOBUS UX PABEHCTBA.



5 [Ipenen pyHKIIMU MHOTHUX TIEPEMEHHBIX.

6. HenpepriBHOCTS (DYHKIIMM MHOTHX IIEPEMEHHBIX, CBOWCTBA.

7 YacTtHble MpoU3BOIHbIC U YacTHEIC TuddepeHmansl GyHKIIMT MHOTUX IEPEMEHHBIX.
8 JuddepenuupyemMocth GyHKIIMH MHOTHX TlepeMeHHbIX. [lomnbii quddepeniyar.
['eomeTpruyecKuii CMBICT YaCTHOW MPOU3BOIHON U TIOJTHOTO MU depeHmana.

9. Heo6xomumoe u noctaTounoe ycinoBus 1udepeHIupyeMOCTH.

10.  IlpousBoaHast CI0XHOH (PYHKIMH, MHBAPUAHTHOCTH ()OPMBI IEPBOTO
nuddepennuana.

11.  IlpowusBoxHas 1o HampaBieHUI0. 'pagueHT.

12.  IlpousBoaHble U qudQepeHnanbl BHICIINX MTOPAIKOB. Y CIOBUS PABEHCTBA BTOPHIX
IIPOU3BO/IHBIX.

13. ®opmymna Teiimopa pyHKIIMA MHOTHX TTEPEMEHHBIX.

14.  JloxkayibHBIN SKCTpeMyM (YHKIMU MHOTUX IepeMeHHbIX. HeoOxonmumoe ycinoBue
JKCTpEeMyMa.

15.  Kpurepuii CunbBecTpa 3HaKOOMPEASICHHOCTH KBaApaTUIHOM (hopMel. JlocTaTouHbIe
YCIIOBUS JIOKAJIbHOT'O 3KCTPEMYMaA.

16. JlokanbHBII SKCTpeMyM (HYHKIMK ABYX NepeMeHHbIX. Heo0xoanmoe u 1ocTaToyHoe
YCIIOBUS SKCTPEMyMa.

17.  BeruncneHne NpoM3BOIHBIX HESIBHO 3alaHHBIX (QyHKIMA. [loHsATHE 00 yCIOBHOM
skcTpeMyMe. Metoj Jlarpanska HaxoX/1€HUS YCIIOBHOT'O SKCTpEMyMa.

18.  HawmOonplee u HaMMEHbIIEE 3HAYCHUST PYHKIIMU Ha KOMITAKTe.

19.  3apaum, npuBOAsIIUE K OHIATHIO JBOWHOTO HHTErpaa.

20.  Omnpenenenue ABOWHOTO MHTETpaia. Y CJIOBUS CYIIECTBOBAHUS ABOWHOTO HHTETpAIA.
21. CBoiicTBa IBOMHBIX HHTETPAJIOB.

22. CBezieHne IBOMHOIO UHTETPaJia K IOBTOPHOMY B ClTydae MPsIMOYTOJIbHOM 00JIaCTH.
23.  CaeneHue ABOMHOIO MHTErpajia K IOBTOPHOMY B Cilydae KPUBOJIMHEHHON 00JIaCTH.
24.  DreMeHT IJIoUIay B KPUBOJIMHEHHBIX KOOpIMHATAX. 3aMeHa ITePEMEHHBIX B IBOWHOM
uHTerpaie. [lonspHble KOOpAUHATEI.

25. TpoitHble UHTETpabl ¥ UX BBIYKMCIEHUE. 3aMEeHa IEPEMEHHBIX B TPOMHOM MHTErpase.
26.  IlpuMeHeHHE KPaTHBIX MHTETPAJIOB K PELICHUIO TEOMETPUUECKUX U PU3UUECKUX
3aja4.

217. ITonstue rmankon kpuBoi. KpuBosmHetHbIe HHTETpaNIbl 1- posia, X CBOICTBA,
T€OMETPUUYECKHUI CMBICII.

28. OpueHnTupoBaHHbIe KpuBble. KpUBOIMHEIHBIE HHTETPANIBI 2- POJIA, MX CBOMCTBA.
Pabora cunoBoro nous.

29. CBs13b MeX/1y KpUBOJIMHEHHBIMU UHTETpaiaMu 1-ro u 2-ro poaa. CriocoObl cBeeHUs
KPUBOJIMHENHBIX MHTETPAJIOB K ONPEIEICHHBIM HHTETPAJIaM.

30.  ®opmyna ['puna. Beruncnenue miomaay ¢ TOMOIIbI0 KPUBOJIMHEHHBIX HHTETPAJIOB.
31. VY cnoBus HE3aBUCUMOCTH KPUBOJIMHEMHOTO MHTETpaia 2-ro pojia oT IyTH

uHTerpupoBanus. Cinydaii nonHoro auddepennnana. [leppoodbpaznas s
MOABIHTErPAIIBHOTO BbIpaXkeHUst P (X, y)dx + Q(X, y)dy.

32.  llonsartue rmaaKoi moBepxHOCTU. BekTopHO-IapaMeTprueckas hopma 3a1aHus
noBepxHocTu. KacarenpHas miI0CKOCTh M HOpMaJb K MOBEpXHOCTHU. [101m1aap moBepXHOCTH.
33.  ITloBepxHOCTHBIE HHTETPAIIHI |-TO poaa U UX CBONCTBA.

34.  JIBycroponHHe moBepxHOCTH. OpHeHTAINS TTOBEPXHOCTH H BEIOOP CTOPOHBHI.
Hanpagnsromye KoCMHYCbl HOpMaIu.

35. [ToBepXHOCTHBIE MHTETPAJIBI 2-TO POJA U UX CBOWCTBA.

36. CrniocoOsI cBeIeHUS TTOBEPXHOCTHBIX HHTETPAJIOB K IBOWHBIM WHTETPAJIAM.

37. Porop, auseprenuus, mupkynsauus. @opmynsl Ctokca u Octporpaackoro-Iaycca,
BEKTOpHAs 3alUCh. Y CIIOBHS MOTEHIIMAIbHOCTH BEKTOPHOTO TOJIS B MPOCTPAHCTBE.

38. Ompenenenne YUCI0BOTO psizia, CyMMbl psaa. HeoOxonuMoe ycimoBrue CX0IuMOCTH

psina. CBOMCTBA CXOASIIUXCS PSAOB.



39. Psanel ¢ HeoTpunatensHbiMK wieHaMu. Kputepuii cxogumoctu. Ilpusnaku
cxonumocTH (cpaBHeHwus, Jlamam6epa, Komm).

40.  WuTerpanbHbIi npU3HAK cX0AUMOCTH. OOO0OIICHHBII TApMOHUYECKUN PSJT M €r0
CXOAUMOCTb.

41.  3HakomnepeMeHHbIE PsAbl. AOCONIOTHO U YCIOBHO cxopsmuecs psiabl. [Tpusnak
JleliOHMULIA.

42.  Tlonarue GpyHKUMOHAIBHOTO psiia. PaBHOMepHas cxomumocTs. [Ipu3Hak
Beitepmtpacca paBHOMEpHOU CXOJUMOCTH.

43. Crenennsbie psapl. Teopema AGensi. IHTepBan U paguyc CXOIUMOCTH CTEIICHHOTO
psza.

44,  TlounenHoe MHTErpUpoBaHue U AU HepeHIuPOBaHUE CTETIEHHBIX PSIOB.

45, Psipr Teitnopa u Maknopena. CTeneHHbIe psAAbl OCHOBHBIX JIEMEHTAPHBIX (QYHKITUH.

Hcnonb30Banue pa3ioxeHnus GyHKUuu B psia Teitnopa it npuOIKEHHBIX BEIYUCICHHN.

KpuTtepuu oneHuBanus pe3y/ibTaToB 00y4eHHUs

Oyenka Kpumepuu oyenusanus no sxzameny
Buicoxuii OYEHKY «OMIUYHOY» 3ACIYyHCUBAEm cmy?eHm, 0C60UBWULL  3HAHUS,
Jposern «5» YMEHUS, KOMMemenyuu . meopemuteckuii mamepua be3 npobenos;
(omuno) BLINOTHUBUUULL 8Ce 3A0aHUsl, NPedyCMOMpPeHHble V4eOHbIM NIAAHOM HA
BbICOKOM ~ KA4eCMBEHHOM  VPOBHe; npakmuyeckue — HABLIKU
npogheccuoHanbHO20 NPUMEHEHUSI OCBOEHHBIX 3HAHUU CHOPMUPOBAHDL.
Cpeonuii OYEHKY «XOPOULO» 3ACTYAHCUAenm CMYOeHm, NPpaKmuiecku NOJHOCMbIO
Vpos8eHb «4» 0C60UBWIULL  3HAHUS, YMEHUs, KOMNEeMeHYuu U meopemudecKull
(xopouio) mamepuan, yuyeOHvle 3A0aHUs He OYEHeHbl MAKCUMALbHbIM YUCTOM
0annos, 8 0OCHOBHOM CHOPMUPOBAT NPAKMUYECKUE HABBIKU.
Ilopozoesuiii OYEHKY «)YO08IeMBOPUMENLHOY 3ACTYHCUBAEN CMYOEHM, YACMUYHO C
VPOBeHb «3» npoberamu  0C8OUBWIUL  3HAHUA,  VYMeHUs,  KOMNemeHyuu U
(yoosnemeopume | meopemuyeckull Mamepuai, MHo2Uue YueOHvle 3a0anus aubo He
JIbHO) BbINOTHUTL, TUOO OHU OYEHEHbL YUCTOM OATLI08 ONUSKUM K MUHUMATILHOMY,
HeKomopble NPAKMUeCcKue HasvblKu He ChoOpMUPOBaHbi.
MunumaneHolti | OYeHKY — «HeyOO8IemBOPUMENbHOY  3ACHyicU8aem  CMYOeHm,  He
Ypogens «2» 0CBOUBWULL  3HAHUSA, YMeHUs, KOMNemeHyuu U meopemudecKuil
(HeyOoenemeopu | mamepuai, yieOHbvle 3a0anUs He GbINOJHUL, NPAKMUYECKUE HABbIKU He
menvHo) cghopmuposanwi.

OneHoUHBIE CpencTBA Ui HMHBAJIHIOB W JIMIl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3JI0pOBbsI BEHIOUPAIOTCA C YUETOM UX WHAMBUIYAIbHBIX ICUXO()U3NYECKHX OCOOCHHOCTEH.

— Ip¥ He0OXOMMOCTH HHBAIHIAM | JIUTIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
IPEJOCTABIISETCS JOTIOJHUTENFHOE BpeMs JIJIs MOATOTOBKM OTBETA Ha 3K3aMEHE;

— TIpH TIPOBENICHUH TPOIICAYPHI OIICHUBAHUS PE3yIbTATOB O0yUSHHSI MHBAIUIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pOBBS IPEAYCMATPUBAETCS UCIIOIb30BAHUE TEXHUUYECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUAIYATbHBIMUA 0COOCHHOCTSIMH;

— IpU HEOOXOUMOCTH JJIs1 00YHaIOIUXCS ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3710POBBS
U WHBAIWIOB TIPOIEypa OIICHWBAHUS pPE3YJIbTaTOB OOYUYEHHs 10 JUCIUIUIMHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tporenypa orneHMBaHUsI Pe3yNbTAaTOB OOYUYCHHS WHBAIWIOB M JIUI] C OTPaHUYCHHBIMHU
BO3MOXKHOCTSIMM 3JI0POBbsSI 0 JUCHUIUIMHE (MOJYJIO) IMpeaycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aZaNTHPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
uHpOpMaLUu:

JUst I ¢ HapyIISHUSIMH 3PEHUS:

— B [1€4aTHON (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JTOKYMEHTA.



J1Jis U1 ¢ HApYIICHUSIMU CITyXa:

— B IIeYaTHOM opme,

— B popMe NEKTPOHHOTO IOKYMEHTA.

J1J1s1 JIUT C HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHoM hopme,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOydJaronuxcs.

5. Ilepeyenb y4eOHOM JJUTEPATYPbI, MH(POPMAIMOHHBIX PECYPCOB M TEXHOJIOTH A
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3. emuoosuu, b. I1. Coopruk 3a0au u ynpax)cHenuii no Mamemamuieckomy anaiusy. yieonoe
nocobue ons 8y308/ b. I1. Jlemuoosuy. — 23-e u30., cmep. — Cankm-Ilemepbype: Jlans, 2021.
— 0624 ¢. — ISBN 978-5-8114-6940-6. — Texcm: snexmpoumusiii // Jlanv: 31eKmponHoO-
oubnuomeunas cucmema. — URL: https://e.lanbook.com/book/153688
4. Cooprux 3a0au no mamemamuyeckomy anaiusy: yueonoe nocooue / JI. J]. Kyopssyes, A. /.
Kymacos, B. U. Yexnos, M. U. [[labyHun. — 2-e u30., nepepad. u oon. — Mockea: OU3IMATIIUT,
[6. 2.]. — Tom 1: IIpeden. Henpepvienocmo. Juppepenyupyemocmos — 2010. — 496 ¢. — ISBN
978-5-9221-0306-0. — Texcm: anexkmpounwiii // Jlans: s1eKkmpoHHO-0ubIUOMEYUHAs cucmemd. —
URL: https://e.lanbook.com/book/2226
5. Coopnux 3a0au no mamemamuieckomy anaiusy: yueonoe nocooue / JI. /1. Kyopsaeyes, A. /1.
Kymacos, B. HU. Yexnos, M. U. Illabynun. — 2-e u30., nepepadb. u oon. — Mocksa:
OUIMATIIUT, [6. 2.]. — Tom 2: Unmeepanwvi. Psovr — 2009. — 504 c¢. — ISBN 978-5-9221-
0307-7. — Texcm: snexmponnwiii // Jlane: snexmponno-oubnuomeynas cucmema. — URL:
https://e.lanbook.com/book/2227
6. Cooprux 3a0ay no mamemamuieckomy ananuzy: yueonoe nocooue / Jl. J[. Kyopseyes, A. /1.
Kymacos, B. U. Yexnos, M. U. [llabynun. — 2-e u30., nepepad. — Mockea: ®UIMATIIUT, [6.
2.]. — Tom 3: @ynxyuu neckonvrux nepemennvix — 2003. — 472 ¢. — ISBN 5-9221-0308-3. —
Texcm:  asnekmponnviii //  Jlauws:  2nekmpouHo-oubiuomeunas  cucmema. —  URL:
https://e.lanbook.com/book/2220
71.Jlyney K.H, Iucmennvui /. T., @eoun C. H., [lleguenxo FO. A. Coopnuk 3a0au no gvicuieti
mamemamurxe. 1 kypc. — M.. Adupuc-npecc, 2017. — 576 c.
8. 3opuu B. A. Mamemamuueckuii ananuz. B 2-x y. M.: MIJHMO, 2020. 4. [ — 657 c., T. 2 —
789 c.
9. Apemenxo JI. A. Kpamusie unmeepanvi: Ilpaxmuxym. Kpacnooap: Kybawnckuii eoc. yH-m.,
2006.- 80 c.
10. Apemenxo JI. A., I[loobepesxkuna A. H. Kpusonunelinvie u n0gepxHoCmHbvle UHMESPAb.
Yuebnoe nocodbue. Kpacnooap: Kybanckuii coc. yn-m., 2012.-109 c.

5.2. llepuoanyeckasi JuTEPaTypa
He ucnions3yrores npu u3y4eHuu JaHHOTO Kypcea.
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5.3. UHTepHeT-pecypchbl, B TOM 4YHCJ€e COBPeMeHHble Npo(eccHOHATbHBIE 0a3bl
JAHHBIX U I/IH(l)OpMaIII/IOHHLIe CIIpaBOYHbIC CHCTEMbI

J1eKTPOHHO-0ubIMoTeuHbIe cucTeMbl (IBC):

1. DBC «OPAUT» https://urait.ru/

2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. DBC «BOOK.ru» https://www.book.ru

4. DBC «ZNANIUM.COM» www.znanium.com

OBC «JIAHBb» https://e.lanbook.com

6. MeToanueckue yKa3aHus JJisl 00y4aloMUXCsl 0 0CBOEHHUIO TUCIUIIIMHBI (MOTYJIs1)

Texymuil KOHTPOJIb OCYIIECTBISAETCS MPENOAAaBATEIEM, BEAYIIUM IIPAKTUYECKUE
3aHATHS Ha OCHOBE BBINOJIHEHUS CTYJJ€HTaMH JIOMALIHUX 3a/1aHuil U 1a00paToOpHOro
IIpakTUKyMa. B TeueHue cemecTpa NpoBOASTCS KOHTPOJIbHBIE PA0OOTHI M TEOPETUUECKUI
KOJIJIOKBHYM. VITOTOBBII KOHTPOJIb OCYIIECTBIISIETCS B (hOpME IK3aMEHa.

KOHTpOJH)HI)IG, KOJUIOKBHUYMbBI OLICHUBAKOTCA 110 MATHOAJIBHON cUCcTEME. DK3aMEHBI
OLICHUBAIOTCS 110 CUCTEME: HEYI0OBIETBOPUTEIBHO, YIOBIETBOPUTEIBHO, XOPOILO, OTINYHO.

Ha MPAKTUYCCKUX 3aHATUAX KOHTPOJIb OCYHICCTBJIACTCA IMIPHU OTBECTC Y TOCKHU U IIPU IIPOBECPKE
JIOMAIIHUX 3aJaHUMN.

B ocBoeHuM IMCHUIUIMHBI MHBAIUAAMM U JMLAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMHU
3I0pOBBsI OOJBIIOE 3HAYEHHWE HMMEET WHAMBHIyalbHas ydeOHas paboTa (KOHCYJIbTAllMH) —
JIOTIOJIHUTEIBHOE pa3bsiCHEHUE Y4eOHOro MaTepuara.

I/IH[[I/IBI/IZIyaJILHI)IC KOHCYJIbTalUKM 110 HNOpPCAMCTY ABJIAKOTCA Ba’XHBIM Q)aKTOpOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU OOyUYEHHs U YCTAHOBJIEHUIO BOCIIMTATEIbHOTO KOHTAKTa
MEXIy TIperojaBarelieM W OOYJaroIIMMCS WHBAIWIOM WM JIUIOM C OTrPaHUYCHHBIMU
BO3MO>KHOCTSIMH 37J0POBBS.

7.MaTepuaabHO-TeXHHYECKOe ofecrieyeHHe 1Mo JUCHUIIMHE (MOYJII0)

HaumeHnoBanue ClIICUaJIbHbIX OCHaHleHHOCTI) CIICIIMaJIbHbBIX HepequL JIMIIEH3UOHHOI'O
NIOMEILECHUI NIOMEILEHUI IPOTPaMMHOTO 00ecTIedeHns

Y4eOHbie ayIUTOpUN st | Mebenb: yuebHas mebeb He npenycmoTtpeno
MIPOBEJICHUSI 3aHATHH JIEKIIMOHHOTO | TexXxHuuecKue cpelcTBa 00yueHHUsI:
THTIA 9KpaH, NPOEKTOP
Y4eOHbie ayIUTOpUN st | Mebenb: yuebHas Mmebeb He npenycmoTtpeno
MIPOBEACHUA MPAKTUYCCKUX
3aHATHH, TPYTITOBBIX u
WHAWBUAIYAIbGHBIX KOHCYIBTAIUH,
TEKYILEro KOHTPOJIS u
MIPOMEKYTOYHOU aTTECTAUU

Jis  caMocTosATenbHOW  paboThl  OOyYaroOmMXCs  MPEAYCMOTPEHBI  MOMEIICHUS,
YKOMITIJICKTOBAHHBIC CHGHI/I&HI/ISHPOB&HHOﬁ Me6em>}0, OCHAIIICHHBIC KOMHBIOTGpHOfI TEXHUKOU C
BO3MOXKHOCTBIO MOAKITIOUEHUs K ceTu «HTepHeT» M obecrneueHrueM J0CTymna B DIEKTPOHHYIO
nH()OPMAITMOHHO-00Pa30BATENHHYIO CPEly YHUBEPCHUTETA.

HaumenoBanue HOMCHIGHI/Iﬁ JJIA OCHaHIeHHOCTI) IMOMEIICHUIA JIIsL Hepequb JIMIICH3UOHHOT O
CaMOCTOSITeIILHOM pa6OTI)I CaMOCTOSITeIILHOM pa6OTLI IporpaMMHOTIO obecrieueHus
06yqa}0m1/1xc51 06yqa}01111/1xca

[omemnieHne as caMOCTOATENbHON | Mebenb: yaeOHas MeOenb
paboTel o0yyaronuxcs (YUTanpHblid | KoMmiekT — crnenuanu3upoBaHHON

3asr Hay4aHoii OnbmmoTekn) MeOeNr: KOMITBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITBIOTEpHAS
TEXHHKA C MOAKIIOYEHHEM K
nH(GOPMAITMOHHO-

KOMMyHPIKaHPIOHHOfI CCTH
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«I/IHTGPHGT» nu JAOCTYIIOM B

9JIEKTPOHHYIO  HMH(OpPMaIHOHHO-
00pa3oBaTEIHHYIO cpemy
00pa3oBaTelIbHON  OpraHU3aLuH,
BeO-KaMepbl, KOMMYHHKAIIMOHHOE
obOopynoBaHue, OOeCIIeYHBAOIIEE
JOCTy K  CEeTH  HHTEpHET
(mpoBoaHOE COEIIMHEHHE u
OecripoBOJIHOE  COEJMHEHHE IO

texunosorun Wi-Fi)

IloMenienune a1t caMOCTOSTEILHOM
paboTsl 00y4aromuxcs (ayAUTOpHs)

Meobernb: yueObHas MeOenb
KoMmiekt  crenuanu3upoBaHHOM
Me6esH: KOMITBIOTEPHBIEe CTOJIbI
ObopynoBanue: KOMITBIOTEPHAS
TEXHHKA C MOAKIOYEHHEM K
HHPOPMALNOHHO-
KOMMYHHUKAIIMOHHOH
«HTEepHET» W JOCTYIOM B
JNEKTPOHHYIO  UH()OPMAIUOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeNbHOW  OpraHU3aLuy,
BeO-KaMepbl, KOMMYHHKaI[HIOHHOE
obopyaoBaHue, 00CCICYHBAOIICE
JA0CTYyl K CEeTHU HUHTEPHCT
(mpoBoaHOE COEIIMHEHHE u
0eCnpoBOHOE  COCTUHEHHE IO
texaosorud Wi-Fi)

CETHU




