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1 ey 1 3a1a4M U3yYeHUS TUCHHUIIHHBI.

1.1 Illeab ocBOEHHN TUCHUILIHHDI.

eab AMCHUNIMHBI — W3YYEHHUE TCOPETHUYECKUX OCHOB MATEMaTHYECKOIO aHaIu3a,
OCBOCHHME METOJIOB HCCIIeNOBaHUS (YHKIHMA U (QOpPMHUPOBAHUE Y CTYIACHTOB CHOCOOHOCTH
MPUMEHATH TOJYyYCHHbIE 3HAHUS K TIOCTPOCHUIO M aHAIM3y MaTEeMaTHYECKUX MOJCIIeH
(U3UIECKUX MPOIECCOB.

1.2 3agaun AMCHMILIMHEI

3amaul  OCBOCHHMS JMCLUUIUIMHBI COCTOST B OOY4YEHMHM CTYJEHTOB OCHOBHBIM
MaTE€MaTUYeCKUM METOJaM, a TAKKe B IPUIIOKEHHM 3THX METOJOB K PEIICHHUIO Pa3IMYHBIX
3a7ad  [pU H3YYCHUHM CHEUUalbHBIX JHUCLUMIUIMH, a TakKXke B HUX JaJbHEHIIeH
po(hecCHOHATLHOM NeSTEIILHOCTH.

— (opMupOBaHUE 3HAHUHN O JACHCTBUTEIBHBIX YUCIIAX M ONEPALMSIX C JIeHCTBUTEIbHBIMU
YHUCIIAMY;

— ¢dopMUpOBaHHE 3HAHHUN O CBOWMCTBAaX MPEIEIIOB IOCIEAOBATEIBHOCTEH M TMpeAesioB
(GyHKIMI OJHON M MHOTHX NepeMeHHbIX. OBl1ajieHne METOAaMH BbIYMCIIEHUS TIPEIEIIOB;

— (hopmupoBaHUe 3HAHUM O TOKANBHBIX U INI00ATBHBIX CBOMCTBAX HEMPEPHIBHBIX QYHKITUI
OJIHOHM U MHOTHX NEPEMEHHBIX;

— ¢opMupOBaHUE 3HAHUI O MPOU3BOJHBIX, UX TEOMETPHUUECKOM M (PU3UYECKOM CMBICIIE,
muddepeHpyeMbIx (QyHKIUSAX OJHOH M HECKOJNBKHX IEPEMEHHBIX, a TaKKe HaBBIKOB HMX
MPUMEHEHHUS K UCCIIEeI0BAaHUIO CBOMCTB (PYHKIIMIA U OTHICKAHUIO UX MPUOIMKEHHBIX 3HAYCHHIH;

— (popmupoBanue 3HaHUI 00 MHTETPUPOBAHUH (DYHKIMIA OJHOW M MHOTHX TEPEMEHHBIX,
BKJIFOYAsl ONPEEICHHbIC, KPUBOJMHENWHBIE, KPATHBIE U IOBEPXHOCTHBIE UHTETPAJIbI; OBJIAICHUS
HaBbIKAMU MX BBIUMCIICHUS U IPUMEHEHUS;

— (opmupoBaHue mpencTaBIeHU 00 OCHOBHBIX 3JEMEHTaX TEOPUU IOJsI, OBJIAJICHUE
HaBbIKaMu npuMeHeHus popmyisl ['puna, Crokca u Octporpajckoro-I'aycca;

— (opMHpOBaHUE 3HAHUN O YUCIIOBBIX, (DYHKIIMOHAIBHBIX M CTENIEHHBIX psJiaX, YMEHUH U
HaBBIKOB MCIIOJB30BaHM MpecTaBleHus QyHkiuit B Buse psaaa Teitnopa.

1.3 MecTto aAucuMIuIinHbI (MOYJs) B CTPYKTYpe 00pa3oBaTe/IbHOI NPOrpaMMbl
HucuummHa «MaTeMaTnyeckui aHan3» OTHOCHUTCS K oOs3aTenbHOM yactu broka 1
"Mucuumnueel (Moxynn)" ydeOHoro muiaHa. B coorBercTBuM ¢ paOouuM y4eOHBIM ILJITAHOM
Hanpasienus 11.03.02 « THpOKOMMYHUKAIIMOHHBIE TEXHOJIOTUU U CUCTEMBI CBSA3M» TUCIMITIIMHA
u3ydaercs Ha 1 kypce 1o ouHoi ¢popme oOyueHus. Bua npomexyTodHOM aTTecTaluu: 3K3aMeH.
Jlnig  ycnemHoro OCBOEHHs JAaHHOTO IPEAMETa CTYACHTBl JIOJDKHBI  BJIAJIETh
MaTE€MaTUYeCKUMH 3HAaHUSMH B PAMKAX MPOrpaMMbl CPEIHEN IIKOJIBI.
3HaHus, NOJTy4YEeHHBIE PU U3YUYEHUH 3TOTO Kypca, UCTIONb3YIOTCS B U HepeHInaTbHbIX
YpaBHEHUSAX, ypaBHEHUSAX  MaTeMaTU4YecKo  (U3MKHM, JUCKPETHOW  MaTeMaTHuKe,
MaTeMaTHYeCKOM JIOTHKE U JIp., a TakkKe B (PU3UYECKUX AUCLUUIUIMHAX, TAKUX KaK ONTHKAa,
TeopeTudeckasi pU3nKa, MEXaHuka u Jp.

1.4 IlepevyeHb NMJIAHMPYeMbIX Pe3y/JbTATOB O0y4eHUs] MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX € IVIAHUPYEMBbIMH Pe3yJbTATAMM 0CBOEHHSI 00Pa30BaTeJIbHOM MPOrpaMMBblI

W3ydenne naHHOM y4yeOHOM AMCUMIUIMHBI HAampaBlieHO Ha (OpMHpOBaHHE Y
00yJarONUXCsl CICTYIONUX KOMITETEHITNN

Kon 1 HanMeHoBaHMe HHIUKATOPa™ TOCTIKEHUS Pe3ynbTaThl 00yueHUs 10 AUCIUTIIIMHE
KOMIIETCHIIUMHU

OIIK-1 Crioco0eH HCNOIb30BATh MOJIOKEHHS], 3aKOHBI M1 METOAbI €CTeCTBEHHBIX HAYK M MAaTeMAaTHKH IS
pelieHust 32124 HHIKEHEPHO# 1eaTeJIbLHOCTH




KOIL 1 HAMMCHOBAHUC I/IH,HI/IKaTOpa*I[OCTI/DKeHI/Iﬂ

P€3yJ'IBTaTI)I 06y‘{eHI/IH 10 JTUCLHUIITIMHE

KOMITETEHIINU
OIIK-1.1 3maer (¢yHOaMeHTaJbHBIE 3aKOHBI | 3HACT OCHOBHBIE TIOJIOKECHUS u TIPUHITUIIBL
TPUPOMEI u OCHOBHBIE ¢u3HYecKre | MaTeMaTH4eCKOro  aHanu3a, (QU3HYECKYI0  CYIIHOCTb

MaTeMaTHYeCKHe 3aKOHBI U METO/bl HAKOIICHUS,
nepenauu 1 00paboTKU HHPOPMALUU

(yHIaMEHTaIbHBIX TOHATHH.

OIIK-1.2 CrocobeH npuMeHsTh (u3uUecKue
3aKOHBI U MaTeMaTHYECKU METOJbI JUIS PELICHUS
3aJ1a4 TEOPETHYECKOTO M MPUKIIHOTO XapakTepa

YmMmeer peuiath CTaHAAPTHBIC 3aJa4u MaTCMaTU4YCCKOro
aHalinu3a

OIIK-1.3 Brmageer HaBBIKAMH HCIIOJIb30BAHMS
3HAaHMH (U3MKKM M MaTeMaTHUKH NpPU PELICHUH

Brnaneer 0a30BBIMH 3HAHMSIMU B O0JIACTM MaTEMATUKH U
€CTCCTBCHHOHAYYHbIX JUCHUIIJINH.

MPAaKTUYCCKUX 3aJ1a4

PeByHBTaTH O6y‘IeHI/ISI 0 AUCHUIUIMHE AOCTUIAKOTCA B paMKaxX OCYHICCTBJICHHUSA BCCX
BHUI0B KOHTAKTHOM M CAaMOCTOATECIbHOM pa6OTI>I o6yqafoumxc51 B COOTBCTCTBUH C YTBCPIKJACHHBIM

y4€OHBIM IIJIAaHOM.

I/IH,Z[I/IKaTOpr JOCTHIKCHUA

KOMIIETEHIINH

CUHUTAKOTCA

JOCTHIKCHUHU COOTBCTCTBYIOIIHMX UM PE3YJIbTATOB 06yqu1/151.

2. CTpyKTYypAa U colepKaHue TUCUUILINHBI
2.1 Pacnpenesienne TPyA0EMKOCTH JUCHMILIMHBI 110 BUIaM padoT
OOmmiast TpyI0EMKOCTh TUCHHUILUIUHBI COCTaBisieT 9 3aueTHbix exuuuil (324 waca), ux
acrpe/iesICHUE 10 BUIaM paboT MPEJICTaBICHO B Ta0OIHIIe

c(hOpMUPOBAHHBIMU

npu

Buns padot Bcero dopma oOydeHus
4acoB R OYHO- 3a04Hast
3a04Hast
1 2 X X
ceMecTp ceMecTp ceMecTp Kypc
(gacsr) (gacsr) (qacer) (qacer)

KonrakTHasi padoTa, B TOM 4HCJIe: 152.6 683 84,3

AyauTopHble 3aHATHS (BCET0): 152 68 84

3aHSTHA JEKIIMOHHOTO THUIA 62 34 28

n1a00paTopHbIE 3aHATHUS

MIPaKTHYECKUE 3aHATHS 90 34 56

CEeMHHAPCKUE 3aHSITHSI

HMHasi KOHTAKTHas padoTa: 9,6 43 5,3

KoHTpomis camocTosTenbHOM paboTh 9 4 5

(KCP)

Ipomexyrounas arrecraius (MKP) 0,6 0,3 0,3

CamocrosiTesibHasi pad0Ta, B TOM 91 79 19

qucie:

Koumpoavnas paboma 25 15 5

Camocmosimenvroe usyuenue pazoenos,

CamMonoo2omosKa (npopabomxka u

no8mopeHue NeKYUOHHO20 Mamepuana u
mamepuana — y4ebHUKO8 U Y4eOHbIX 66 57 14

nocoobuil, n002omMosKa K 1aO0pamopHvIM U

NPAKMULECKUM 3AHAMUSIM, KOJUIOKGUYMAM

um.o.)

IToAroToBKa K TEKyLIEMY KOHTPOJIIIO

Kourpoan: 71,4 35,7 35,7

IToAroToBKa K 3K3aMeHy 71,4 35,7 35,7

| gac. 324 180 144




Ooman B TOM 4YHCJIe

TPYA0EMKOCTh KOHTAKTHAS 152,6 68,3 84,3
padota
3a4. e 9 5 4

2.2 Conepxxanue QU CHUNTHHBI
Pacnpenenenue BuioB yueOHON pabOThl M UX TPYJOEMKOCTH IO pa3JieaM JAUCHUIIUHBI.
Pa3nensl (TeMbl) TMCHMIUIMHBI, 3ydaeMbie B 1 cemectpe (ouHast popma oOydeHus)

KonugectBo yacoB
Bueayaur
Ne HaumenoBanue pazenos (Tem) AyRuTOpHas OpHyaSI
Bcero pabota
pabora
JI 113 JIP CPC
1. BBenenue B aHanu3 14 4 2 8
2. [Ipenen nmocyie10BaTEIbHOCTH 17 4 4 9
3. Ipenen GyukIuu 17 4 4 9
4. HenpepbIBHOCTh QyHKIMU 18 4 2 12
5. JuddepennmpoBanue GyHKIMNA OTHON TIEpeMEHHON 16 6 6 9
6. HeonpenenéHuslil nHTErpan 20 4 6 10
7 Onpenen€HHbIN HHTErpal, HECOOCTBEHHBIN MHTETrpal, 33 8 10 15
TPUJIOKEHUSI ONIPEJICIICHHOT0 MHTErpasia
HUTOI'O no pazoenam oucyuniutul 140 | 34 34 72
KoHnTpoanb camocrosTenbHoil paboTsl (KCP) 4
[Tpomexyrounas arrecrauusi (MKP) 0,3
IToaroToBKa K TEKYIIEMY KOHTPOJIIO 35,7
OO61mas TpyJ0€MKOCTh MO AUCIHUILTUHE 180
Paznenbl mucuMIUIMHEL, M3ydaemble BO 2 cemecTpe (ouHas hopma oOydeHus)
KosnuecTBo yacos
Bueayaur
Ne HanmeHoBaHue pa3ziesioB (TeM) AymuTopas opHyasI
Bcero pabora
pabota
J 113 JIP CPC
8. OYHKIIUI MHOTHX TIEPEMEHHBIX 14 4 4 4
9. JuddepernmpoBanne HyHKIHHA MHOTHX ITEPEMEHHBIX 26 4 12 3
10. |KpaTHbple HHTETpaBl U HX MPIIIOKCHHS 28 6 12 3
11. |KpuBoIMHEWHBIC MHTETPAIIBI 22 4 10 2
12.  |[ToBepXHOCTHBIC HHTETPAJIBI. DIEMEHTHI TEOPHHU OIS 25 6 10 2
13.  |YwmcnoBble U QYHKIMOHAIBHBIC PSIBI 12 2 4 3
14. |CreneHHBIC psABI 12 2 4 2
HUTOI'O no pasoenam oucyuniurvl 103 | 28 56 19
KonTtpons camocrostensroi padotsr (KCP) 5
[IpomexyTounas arrecranus (MKP) 0,3
[ToAroToBKa K TEKYLIEMY KOHTPOJIIO 35,7
OO1mas Tpy10eMKOCTb 0 AUCIUIUINHE 144

[Tpumeuanue: JI — nexiuu, [13 — mpaktuueckue 3ansaTus / cemuHapsl, JIP — nmaGopaTtopHble
saasTus, CPC — camocrositennpHas paboTta cTyIeHTa

2.3 Conep:xanue pa3iesioB (TeM) THCHUTIIHHBI
2.3.1 3aHaTHA JeKINOHHOI0 THIIA

HaunmenoBanue paznena DopMa TeKy1ero
P Coneprxanue pasnena (TeMbl) p yit
(Temsr) KOHTPOJIA

1. Beenenue B ananmusz  ([Ipemmer maremarnueckoro aHanuza. [loHSTHE MHOXECTBa,
omepanuu  Hajx HUMH. Jlormueckas cuMBosiMKa. MOIIHOCTH
MHOKecTBa. CUeTHOCTb palMOHANBHBIX uyHcel. HecdyeTHOCTh
JIEUCTBUTEIBHBIX YHCeI. MHOXKECTBO ACHCTBUTEIBHBIX YUCEII, UX YO
cBOHcCTBa. AOCOJIIOTHAS BeJIMYMHA uncia. MHOKecTBa Ha IPsIMOH, K




OKPECTHOCTH. BepxHsisi M HWXKHSS TPaHU YHCIIOBBIX MHOXECTB.
Teopema cyliecTBoBaHMs BEepXHEH (HW)KHEH) IpaHM YHCIOBOTO
MHOxecTBa. [IpuHnmn  Apxumena. [lpuHIMD — BIOXXEHHBIX
otpe3koB. O6miee nousTre GyHKIMU (oToOpaxenus ). Kommosuuus
¢ynkumii. O6parnast ¢ynkuus. Yucnossle GyHkimu. OCHOBHBIC
dJIeMEHTapHble (DYHKLIUHM, WX CBOWCTBa M rpaduku. DyHKuuM,
3aaHHBIC  HEABHO, [ApaMETPUYECKUMH  YPaBHEHUSIMH H
yYpaBHEHUSIMH B ITOJSIPHBIX KOOPAUHATAX.

IIpenen
MOCJIEIOBATEILHOCTH

Onpenenerne  mpenena  mocinenoBaTensHOocTH.  CBOHCTBa
CXOAAMICHCS TOCIEeI0BATENEHOCTH: €IWHCTBEHHOCTh TIperena,
OTPaHUIEHHOCTH CXOISAIICHCS IOCIeI0BATENIFHOCTH. beCKoHeUHO
Malbple M OECKOHEYHO  OOJIBIIME  ITOCIEI0BATEIHLHOCTH.
Apudmerndeckne omepanuu Hax CXOISIIAMHUCS
[TOCJIEI0BATEILHOCTIMM. CaoiicTBa CXOMIIECs
MOCJICIOBATEILHOCTH, CBS3aHHBIC C HEpaBeHCTBaMu. llpemen
MOHOTOHHOH mocneaoBaTenbHOCTH. Yucimo «e». [IpuHiumn
CTATHUBAIOIIMXCS  OTpe3koB.  [loAmocieoBaTeIbHOCTH |
YaCTUYHbIEC TpEJesbl YUCIOBOM MocieAoBaTeNbHOCTUH. JlemMma
bonbsuano-BeiiepmTpacca. dyHIaMEeHTaIbHbIE
nocnenosarenabHocTu. Kpurepuit Komm cxoauMocTu 4ucioBoit
I10CJIEIOBATELHOCTH.

YO

Ipenen pyHKIHIN

IMonsitne npenena GyHkunu. PasnudaHble onpeneneHus npeaena.
beckoneuHo mMansle 1 6eckoHedHO Oonbmre GpyHKIHU. CBOMCTBA
npenenoB  (yHKIWA.  Apudmernyeckue — onepanuud  Haj
(yHKIMSAMH, IMEIOIIUMH nTpenensl. CBolcTBa nmpeaena GpyHKINH,
CBsI3aHHBIE C HepaBeHCTBaMmH. [Ipenen kommo3uiuu (GyHKUUMIL.
IMpenenst  moHoTOHHBIX — QyHKumid.  Kputepuit Ko
cymiecTBoBanus mpenena ¢GyHkiuu. [lepBbiii 3ameyaTesbHbIH
MpefeNl U ero ciencTBus. Bropoil 3aMeuarenbHbI peaen U ero
CJIEJICTBHUS.

YO

HenpepeiBHOCTB
bysKIHN

[TonsiTue HempepbIBHOCTH (QYHKUMH B TOuke. JlokaubHbIE
CBOMCTBA HEMIPEPHIBHBIX (DYHKINH, HEIPEPBIBHBIX B Touke. Toukn
paspeiBa (GyHKIUH. HenpepbIBHOCTH OCHOBHBIX 3JIEMEHTAPHBIX
¢ysknuid. CBolicTBa (YHKIWIA, HENPEPBIBHBIX Ha OTpPE3Ke.
Teopema bBombrano-Komm (0 MpoOMeXyTOUYHOM 3HAYCHUH
¢dyrkuun). Cnencreue Teopemsl. [lepBast Teopema Beitepirpacca
(06 orpanmyeHHOCTH QyHKIMH). BTopas Teopema Beiiepmtpacca
(0o npocTmkeHHHM ~(YHKOHEH OSKCTPEMANbHBIX  3HAYCHHIA).
CpaBaenne ¢yukimit. O — cuMmBoimuka. Teopemsl 00
SKBUBAICHTHBIX (yHKIusAX. CpaBHeHHE OECKOHEYHO MaJjbIX
byHKIHH.

YO

Huddepennupopanme
GbyHKIMH 0HOM
NepeMeHHOMN

OnpeneneHue  NPOW3BOJHON, €€  TIeOMETPHUECKHIl |
MeXaHH4ecKuil cmbIci. OJHOCTODOHHME U OECKOHEUHBIE
npou3BojiHbIe. Tabuia MpOr3BOAHBIX OCHOBHBIX 3JIEMEHTaPHBIX
¢ynkumid.  [nddepennman ¢ynknun. ['eomerpuyeckuit  u
¢usnyecknit CMBICIT mddepennnana. IIpaBuna
muddepenumposanus.  [IpowsBogHas oOpaTHOH — (QyHKIHH,
(yHKIMM, 3aJaHHOW HESBHO W Tapamerpudecku. TaOnuia
MPOU3BOJIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIHH.
[TpousBosnHas koMmmo3uunu QyHKIUH. MIHBapHaHTHOCTH (OPMBI
nepBoro auddepennunana. IlpousBogausie u nuddepeHimanb
BbICIIMX NOPAAKoB. JluddepeHimansl BbICHIMX MTOPSIKOB OT
cioxHbIX GyHKui. Teopemsr @epma, Pomns, Jlarpanxka, Komu.
IIpasuiio Jlonurans pacKpbITHA HEOIPEEIIEHHOCTEN.
Mpuorounen Tetinopa u hopmyna Teinopa auddepeHnupyemoi
(yHKIMK, pa3au4yHble (QOPMBI 3amMCH  OCTaTOYHOTO UJIEHA.
[Mpumenennst popmynsr Teiuiopa K HAXOXAECHHUIO TPENEIOB U
3HaueHHH ¢QyHKuMA. VccnenoBanwe QyHKOMA: ycluoBUS 5
MOCTOSIHCTBA U MOHOTOHHOCTH; OKCTPEMYMBbI, HalpaBjeHHUE
BBIITYKJIOCTH Tpaduka (QyHKIHMH, TOYKH Ieperuda, acUMIITOTHI.
OKcTpeMaibHble 3HaueHHst QYHKIMH Ha OTPE3Ke.

YO

Heonpenenennsrit
HHTErpaj

IlepBooOpa3Hass (YHKIMHM ¥  HCEONPEICICHHBI HHTErpal,
cBoiicTBa. Tabmuia HeompeneNeHHBIX HMHTETPAJIOB OCHOBHBIX

YO




37eMeHTapHbIX (QyHKIUA. OCHOBHBIC METOJBI HHTCTPUPOBAHUS:
3aMeHa TEPEMCHHOTO, MHTCTPHPOBAaHUEC MO yacTsM. [IpocTeie
IpoOM M WX UWHTETPUPOBaHHE. Pa3iokeHUE palMOHAIBHOMN
(hyHKIIMK Ha MPOCcThie Opodu. VHTerpupoBaHue parroHaIbHBIX
dbysknmid.  MHTErpupoBaHUE  HpPPAIMOHATBHBIX  (DYHKIHUH.
WuTerpupoBaHie TPUTOHOMETPUYECKUX W THICPOOIUUCCKUX
byHKIIHH.

OnpenenéHHBINA
MHTETPAaJ U ero
MPUIIOKCHUS,
HECOOCTBEHHBIN
HHTErpan

3amaun, MPUBOIMAIINE K MOHATHIO OIpPEIENICHHOTO HHTETpaa.
[Tonsatue ompeneneHHOro HHTErpana. HeoOxoamMoe yciloBHe
naTerpupyemoctd. Cymmbr JlapOy u mx cBoiictBa. Kpurepwmii
uHTerpupyemocty 1mo  Pumany. Kiaccel  mHTErpupyemsix
¢ynkuii. VHTErpam ¢ TEpeMEHHBIM BEPXHUM TIPEICIIOM.
®opmyna Herotona — JleiioHuna. IloHSATHE MIWHBI KPUBOM.
Juddepennunan ayru rioagkoid KpUBoid. Berauciaenue UIMHBL 1yTU
C TOMOIIBIO OIpeAeNeHHOro uHTerpana. [loHsTtue mniomanu
IUIOCKO# (Gurypsl. Beipaxxenue moniaau unrerpaiom. [lonstue
o0BeMa IPOCTPAHCTBEHHOM oOiacTu. Beruncnenue odbeMa Tena
C TIOMOIIbIO MONIEpeUHBIX cedeHHi. OO0beM Tena BpallleHUS.
Brruucnenue nnomanaei nopepxHocteil BpameHus. [Ipunoxenue
OTIpeNIeIeHHOT0 WHTerpaia K 3amadaM ¢usukua. HecoOcTBeHHBIC
uHTerpanel. VHTerpamsl ¢ OCCKOHCYHBIMH  TIpENeIaMu.
WuTerpaisl oT HeorpaHUIeHHBIX GYHKIHH. [Ipu3HaKy cpaBHEHHS
1 HEKOTOPBIE YCIOBHSI HX CXOAUMOCTH.

YO

OYHKIIMY MHOTHUX
TIepEeMEHHBIX

JluHeliHOE  MpPOCTpPaHCTBO R™, Hopwma, CXOJIMMOCTb
MOCIEA0BATENBHOCTH  TO4YeK.  OTKpBITBIE W 3aMKHYTEIE
MHO)KECTBa, UX CBOWCTBA, OKpECTHOCTHU. BemecTBeHHas GyHKIUS
JIBYX TIEPEMEHHBIX U ee Trpaduk, JUHUM YpOBHs. J[BolHBIE U
MOBTOpHBIE TIpenelbl. [Ipenen (yHKIMH MHOTHX HEPEMEHHBIX,
HeNpepbIBHOCTh. JIOKaJIbHbIE CBOWCTBA HENPEPBHIBHBIX (PYHKIMIL.
CaoiicTBa (DYHKIMH, HENPEPHIBHBIX HA KOMIIAKTE.

YO

Huddepennupopanme
(hyHKIHH MHOTHX
HePEMEHHBIX

YacTHble TPOM3BOJHBIC W 4YacTHble nuddepeHnuansl GyHKInu
MHOTHUX TepeMeHHbIX. JnddepeHupyemMocTs GyHKINA MHOTHX
nepeMeHHBIX. [lonHeni quddepernuan. ['eoMmeTpruecKuii CMbICTT
4acTHOM Npon3BOHOM 1 onHoTO Muddepennnana. Kacatenpuas
IUIOCKOCTh W HOpMallb K NOBepxHocTH. HeoOxomumoe u
JIOCTaTOYHOE ycioBue anddepenmupyemoctu. JlocrarouHoe
ycnoBue  nuddepennupyemoctu.  [Ipom3BogHas — CIOKHOM
¢yukuun. MuBapuaHTHOCTE (GOpMBI nepBoro auddepeHnnana.
IIpousBonHas no HampasiaeHuro. I'panuent. llpousBoansle u
quddepeHnUaisl  BRICIIMX IOPSAKOB. YCIOBHS PaBEHCTBA
BTOPBIX Ipou3BojHbIX. Popmyna Teiopa (QyHKIMH MHOTHX
nepeMeHHbIX. JIoKanbHBIH 3KCTpeMyM  (QYHKIMHM  MHOTHX
nepeMeHHbIX. Heo0xomumoe ycnoBue skcTpemyma. JlocratouHbie
YCIIOBHSL JIOKAIIbHOTO JKCTpeMyMa. BbIUMCIIEHHE NMPOU3BOAHBIX
¢yHKIMHA, 3amaHHBIX  HesBHO. [loHsATHe 00  yciIoBHOM
sKkcTpeMyMe. MeTon HeolpeeneHHbIX MHOXuUTeneil Jlarpanka.
Haxoxnenne HanOoIbIero ¥ HaNMEHbBIIETO 3HAUeHHs (PyHKIMi
Ha KOMMAKTe.

YO

10.

KparHble nHTErpans! u
UX TPUI0KEHUS

3ajaun, NPUBOJAIIME K TOHATHIO JBOMHOTO HHTErpana.
Onpenenenne nBoitHOro mHTerpana. Cymmsr [lapOy. YcmoBus
CyIIECTBOBAaHUS JBOWHOTO uHTerpana. CBoicTBa TBOWHBIX
nHTerpanoB. CBeleHWE NBOWHOIO HMHTErpaja K MOBTOPHOMY B
ciydae MpsIMOYTOJBHONW M KPUBOJWHEHHOW oOnacteld. DieMeHT
JIomaau B KpHBOJ’IHHeﬁHBIX KoopauHaTax. 3amena TIEPEMEHHBIX
B IBOMHOM uHTerpaie. [lonspHbple KOOpAUHATHIL.

TpoiiHble UHTErpaNbl U UX BBIYMCICHUE. 3aMEHa MEPEMEHHBIX B
TpoiiHOM wuHTerpane. LlunuHnopuueckue W cdepuyeckne
KoopauHaThl. [IpyMeHeHHe KpaTHBIX HHTErpajoB K PELICHHIO
TeOMETPUYECKHUX U PU3MYECKUX 3a/1ad.

YO

11.

Kpusonuneiinsie
UHTErpabl

KpuBonuneitnpie uHTerpansl l-ro m 2-ro ponma, ux CBOICTBa.
I'eomerpuyeckuii cMbIca KpUBOJIMHEHHOTO HHTErpaia |-ro poxa.
CBs13b MKy KPUBOJIMHEHHBIMU MHTETpajlaMH 1-ro U 2-To poza.
CriocoObl  CBeZICHWSI  KPUBOJWHEHHBIX  WHTETPAIIOB K

YO




ompeneneHHbIM  uHTerpanaMm. @opmyna I'puna.  VYcnosus
HE3aBHCHMOCTH KPHBOJIMHEHHOTO MHTErpaja 2-ro poAa OT IyTH
WHTETPUPOBAHUSL. Coyuaii MIOJTHOTO muddepenumana.
[TepBooOpazHas ULt MTOJIBIHTET PAJIbHOTO BBIPaYKEHUS
P(x,y)dx + Q(x,y)dy. Pabora cunoBoro mois. Beruucienue
TIUIOIIAJIM C TOMOIIBIO KPUBOJIMHEHHBIX HHTEIPAJIOB.

12.

[ToBepxHOCTHBIE
MHTETPAJIbI.
DJIeMeHTHI TEOpUHI
oJIA

[lonsatue riankod NOBEpXHOCTH. BekTopHO-MapameTpuyeckas
¢opma 3amaHms moBepxHOCTH. KacarenmpHas IIOCKOCTh H
HOpManb K  IOBepxHOCcTH.  Ilmomane  MOBEPXHOCTH.
[ToBepxHOCTHBIE WHTErpassl |-TO poma W WX CBOWCTBA.
JiBycropoHHHe moOBepxHOCTH. OpHEHTanus IOBEPXHOCTH U
BBIOOpD  CTOpOHBL. ~ HampaBisiomme  KOCHHYCHI — HOpMalH.
[ToBepxHOCTHBIE HHTErpaJIbl 2-TO poJa U UX cBoicTBa. CrOCOObBI
CBE/ICHUS NTOBEPXHOCTHBIX MHTETPAJOB K JBOMHBIM HHTErpayaMm.
Porop, nuBeprenuus, mupkyasamus. Popmynsl Crokca u
Ocrtporpanckoro-I'aycca B BekTopHOi (opme. [loTok Bekropa
gepe3 IMOBEPXHOCTh. YCIOBHUS MOTEHIMAIbHOCTH BEKTOPHOTO
MOJIsl B IPOCTPAHCTBE.

YO

13.

Yucnosble U
(hyHKIIMOHATIHHBIC PSIIBI

UYucnoBoit psna. OmpeneneHue cyMmbl psa. HeobGxomumoee
YCIIOBUE CXOAUMOCTH psifa. Psii reoMeTpruueckol Iporpeccuu.
CaolicTBa cxoadmuxcs psnoB. Kpurepuil cxoauMocTH psipa c
HEOTPULATENIbHBIMU WieHAMU. [Ipu3HaKu CXOOUMOCTU PSIOB:
cpaBHeHms, [amambepa wn Komm. WHTerpampHbBI NpH3HAK
cxoguMocTd. OOOOIICHHBI TapMOHHYECKHH pSAA W €ro
CXOAMMOCTh. 3HaKOIepeMeHHBIe psabl. [loHATHE abCOMOTHON 1
ycioBHO#t  cxomumoctd. Ilpusnak  Jle#Ouuma.  Ilowstue
(DYHKIIMOHAJIBHOTO Psijia, €ro CyMMBL. PaBHOMEpHAst CXOJMMOCTb.
IIpusznak Beitepmrpacca paBHOMepHO#l cxoaumoctu. CBoiicTBa
PaBHOMEPHO CXOJSIIIMXCS (PYHKIIMOHAIBHBIX PSJIOB.

YO

14.

CreneHHbIe PsIbI

Crenenssle pansl. Pagiyc u MHTEpBalI CXOAUMOCTH CTEIIEHHOTO
psana. JubdepeHuupoBaHrue ¥ WHTETPUPOBAHUE CTENIEHHBIX
psnoB. Psaner Teitmopa u Maknopena. CreneHHble psibl

X
OCHOBHBIX dJieMeHTapHbiX (Qyukuuii: € ysinx, cosx, (1 +

x)", In(1 4 x). Ucnosnp3oBanue pazinoxeHuss QYHKUHH B Pl
Teinopa B NpUOMMKEHHBIX BBIYUCICHUSAX W MPU BBHIYHCICHUH
npeseaoB QyHKIIHH.

YO

2.3.2 3aHATHS CEMUHAPCKOr0 TUNA (IPAKTHYECKHE 3aHATHS)

HaumeHnoBanue pa3aena
(Temsr)

Temaruka 3anHsaTHI

dopMa TeKyIIEro
KOHTPOJIS

BBCI[GHI/IC B aHAJIM3

Omnepauu Hajg MHOXXECTBaMH. MeToll MaTeMaTH4ecKon
naaykiun. buaoM Heiotoma. Kommoswnms — GyHKOwmid.
O6parnas ¢pyHkms. OCHOBHBIE dJIEMEHTAapHbIE PYHKINH, UX
cBoiictBa u rTpadukn. Kommosuums ¢yHkiumid, oOpaTHas
¢yHKIMSA, QYHKIMHY, 3aJaHHBIC HESBHO, MapaMeTPUIECKUMU
YPaBHEHHUSIMH U YpaBHEHUSIMH B TOJIIPHBIX KOOpPJHMHATax,
runepOonueckue (QyHKIUH, WX CBOWCTBA IIOCTPOCHHE
rpa¢uKoB. BepXHsisl 1 HIDKHSSA TPaHU (PYHKITHH.

Pemenue 3amau.
KonTtponbHas
pabora 1.

TIpenen
[I0CJIEA0BATEIbHOCTH

Brruucienne npenena MOCJIEI0BATEILHOCTEMH.
ApudmeTrnueckne onepanuu HaJl CXOISIIIIUMHUCS
MOCJIEI0BATEILHOCTSIMU. Brruncnenue TpeIesioB
MOCIIEI0BATEIHHOCTEH C TIOMOIIBIO MPUHITUINA CXOJUMOCTH
MOHOTOHHOM MOCJIEOBATENbHOCTA. YacTUUYHBIE MpPEeaesIbl
YUCJIOBOM TMOCJTEN0BAaTENbHOCTH. BepxHuil W  HUXKHUI
npeenbl

Pemenue 3amau.
KonTponbHnas
pabora 1.

[penen pynkun

TexHWKa BBIYUCICHUS TpelesoB (GYHKIUH (PacKpbITHE
HEOIpeeIEHHOCTE!, 3aMEHA MIEPEMEHHOTO IPU BEIYHACICHUN
npeena). Mcrnonp30BaHUE 3aMEYATENbHBIX TPEACIOB IMPH
BBIYUCIICHUH MPECIIOB. BRIYMCICHUS MPeaenoB QyHKIUI C
MMOMOIIBI0  ACUMMTOTHYECKHX (OpPMYyT W TeopeM 00
OKBUBAJICHTHBIX  GyHKumsx.  Ilpenenbl  MOHOTOHHBIX

Pemenne 3anau.
KonTponbHas
pabora 2.




¢ynkumii. [lepBbiii 3aMevaTebHBIA TIPeJe U ero CISICTBHSI.
Bropoii 3ameuarensHple mpenen CieacTBHS  BTOPOTO
3ameuarensHoro npezaena. CpaBHeHHE (HYHKIHH.

HenpepsiBHOCTB
byHKIIH

HccnenoBanne GyHKIMH HA HEPEPBIBHOCTD. ToUKM pa3pbiBa
¢yskum, ux Kinaccupukanus. Kiaccuukanus Touyex
paspeiBa. JlokanbHBIE CBOWMCTBA HENPEPBIBHBIX (DYHKLHH.
CBoiicTBa (DYyHKIMIA, HENIPEPHIBHBIX Ha OTPE3Ke.

OO6cyxacHue
JIOMaITHEero
3a7aHus.
KonTtponbHas
pabota 2.

JduddepenunpoBanue
¢GbyHKUAH OgHOM
[IEpEMEHHOMN

Haxoxxnenne mnpow3BOAHON (QYHKIUH, 3aJaHHOW SBHO,
UCTIONB3ysl TpaBwia 1uddepeHnmpoBanus. HaxoxaeHne
MPOM3BOMHONW OOpaTHOI (yHKIMH, GYHKOINH, 33aTaHHOM
mapaMeTpuueckl H HesBHO, auddepeHmnana QyHKINH.
Pemmenne 3a1a4 NpUKIIaHOTO XapakTepa, C UCIIOIB30BAHIEM
TEOMETPUYECKOTO M (PU3MUECKOro CMBICIA MPOU3BOTHON H
muddepenunana. Haxoxnenne MIPOM3BO/IHBIX u
muddepenunanos Beicunx nopsakos. [Ipaswio Jlomurans
packpbITHsi HeompeneleHHOcTel. [lpumeneHust GopmyIisl
Telinopa K HaXOXACHHIO NMPEAETIOB M 3HAUYCHUU (YHKIHU.
HVccnenoBanue hyHKIUN ¢ MOMOIIBIO IPOU3BOIHOM

Pemenue 3amau.
KonTponbnas
pabora 2.

Heonpenenennsiii
HHTETpal

Brruuciienue HHTErPajioB (3ameHa MepEMEHHOT 0,
MHTETPUPOBAHHUE o 4acTsIM). Wurerpuposanue
palMOHATIBHBIX, UPPAUOHATIBHBIX, TPUTOHOMETPHUYECKUX U
TUNEepOOTUICCKUX (HYHKITHH.

Pemenue 3amgau.

OnpenenéHHbli
WHTETPaN U ero
TIPHIIOKCHUS,
HECOOCTBEHHBIHN
HHTErpal

Boruncnenue ompeaenreHHOro uHTerpaga 1o (opmye
Hrrotona-JIetiOrnma. Merox 3aMeHbl TIEpEMEHHOW U
UHTETPUPOBAHMS IO YacTsIM B ONpPEACIEHHOM HHTErpale.
Boruncnenue AaMHBI KPUBOH, IUIOIAAN IUTOCKOH (HTYPEI,
o0bema TeJa ¢ MOMOIIBIO ITOTIEPEYHBIX CEYEeHHI, 00beMa Tena
BpallleHus, noumanen MOBEPXHOCTEN BpalllCHHUS.
[TpumeHeHne oOmNpeAeNneHHOro HHTerpaja K (U3HYECKUM
3amayaM.  BpruncneHne  HECOOCTBEHHBIX  WHTETPAJIOB.
IIpu3Haku cpaBHEHHMS M HEKOTOPHIE YCJIOBHSA CXOJUMOCTH
HECOOCTBEHHBIX HHTETPAJIOB.

Pemenue 3amau.

OyHKIUA MHOTUX
MIEPEMEHHBIX

BermectBeHHass (QyHKIUS IBYX INEPEMEHHBIX U e¢ Trpaduk,
JMHUM YpOBHs. BpluncieHue [BOMHBIX W IMOBTOPHBIX
npenenoB. Haxoxxaenne oOmacteld ompeneneHUs (QyHKIUI
MHOTHUX TEPEMEHHBIX, JUHUH W TOBEPXHOCTEH YpPOBHI,
mpejienia, WCCICAOBAaHWE HA HEMPEPBHIBHOCTh  (QYHKIUU
MHOTHUX EPEMEHHBIX.

Pemenue 3amau.

JuddepenunpoBanue
(bYHKIMHA MHOTHX
NepeMEeHHbIX

HaxoxneHne 4YacTHBIX NPOM3BOJAHBIX M AN QEepeHIINaTIOB
(hyHKIMM MHOTHX IepeMeHHBIX. lIpou3BomHas CI0XKHOM
(hyHKIHH. MuBapuaHTHOCTD ¢bopmBI IIEPBOTO
muddepennnana. Beraucnenne Npou3BOAHBIX  (QyHKLMIA,
3aJlaHHbIX  HedaBHO. HaxoxneHwe  npou3BOJHOW 1O
HampaBJIeHUIO,  TpaaWeHTa  (yHKOWU.  BrerancieHue
MPOM3BOMHBIX W AU (EpeHINaIOB BBICIINX ITOPSIKOB.
OkcTpeMyM (yHKIMM MHOTHX IiepeMeHHbIX. HaxokneHue
YCIIOBHOTO  JKCTpPEMyMa  METOJOM  HEONpPEJENeHHBIX
MHOXuTenel Jlarpamxa. Haxoknenue HauOonbliero u
HaMMEHBIIEro 3Ha4eHNs (YHKIMIA Ha KOMIIAKTe.

Pemenue 3amau.

10.

KparHble nHTErpans u
UX TIPUII0KEHUS

Boruncnenue nBoiHbIX uHTerpanoB. CBeleHHE ABOHHOIO
UHTErpaja K IOBTOPHOMY B Cllydae INpsIMOYTOJbHOH U
KPHUBOJIMHEIHOM o0nacTell. 3aMeHa nepeMeHHbIX B JIBOMHOM
uHTerpane. Ilonspuele koopauHaThl. TpoiiHbIE HHTErpabl U
UX BBIYHUCIICHHE. 3aMEHA IEPEeMEHHBIX B TPOHHOM HHTETpale.
Hunmuaapuyeckue " cthepuueckue KOOPAHMHATEHI.
[IpumeHeHne  KpaTHBIX ~ WHTETPANIOB K  PEIICHHIO
TEOMETPHUYECKUX M (PU3WIECKUX 3a/1a4.

Pemenue 3agau.

11.

Kpusonuneiinsie
HMHTETPaIbI

Brruncienne KpUBOMMHEWHBIX WHTETPAJOB IEPBOTO U
BTOpPOTO poja. BrIdmcieHne KPUBOJIMHEHHBIX HHTETPAJIOB
BTOpPOro pojaa ¢ mnomomblo ¢opmynsl ['puHa. Ycnosus
HE3aBUCHMOCTU KPHUBOJIMHEITHOrO MHTETpajia BTOPOro poja

Pemenue 3amau.




OT IIyTH MHTErpupoBanus. HaxoxaeHue nepBooOpasHoi At
HOABIHTETpaNbHOTO  BhIpaxkeHus P (x,y)dx + Q(x,y)dy.
Brruncnenue paboThl CHIIOBOTO MOJIS. BhIumcneHne miomam
C MOMOIIBIO KPUBOJIMHEHHBIX HHTEIPAJIOB.

12.

[ToBepxHOCTHBIE
MHTETPaJbI.
OJIeMeHTHI TEOPUH TIOJIS

Brlunciienue IiomaaM  MOBEPXHOCTH. [loBepXHOCTHBIE Pemrenne 3agau.
uHTErpanbl |-ro poma u wux cBoiictBa. IloBepXHOCTHBIE
HHTETpaIbl 2-TO pona M ux cBoWcTBa. CIOCOOBI CBEIEHUS
MOBEPXHOCTHBIX HHTEIPAJIOB K JIBOMHBIM HHTErpajam. Porop,
quBepreHiys,  uupkymsinusi.  @opmyner  Crokca u
Octporpanckoro-I'aycca B BekropHoi (opme. Ilorox
BEKTOpa uepe3 MOBEPXHOCTh. YCIIOBHS MOTEHIHMAIBLHOCTU
BEKTOPHOT'O TOJIsI B IPOCTPAHCTRBE.

13.

Yucnosele U
(YHKIIMOHAJIBHBIC PSIIIBI

Heobxonnmoe ycmoBue cxommmocTu psama. McciemoBanue Pemenue 3amau.
CXOIUMOCTH  DSZOB C  IOJOXUTEIbHBIMH  YJCHAMH.
Haxoxnenne cymmbl psiga.  3HaKONepEeMEHHbBIE — PSJIBL.
[Monsitue abGcomoTHOI M ycinoBHOW cxogumocTH. [IpusHak
Jletionuna. VccnenoBaHue cXxoauMocTd (YyHKIHUOHAIBHOTO
psaa.

14.

CreneHHbIe PSABI

Haxosxaenue pannyca v HHTepBajia CXOAUMOCTH CTEIIEHHOTO Pemrenue 3amau.
psana, obnactu cxogumoctu. Psaasl Teitnmopa u MakiopeHa.
Pasnoxxenne QyHKIUMA B cTemneHHBIE psnbl. Mcmoms3oBanue
pasnoxxeHus GyHKUUU B psax Teitmopa B NpHOMIKEHHBIX
BBIYHCIICHISIX ¥ IPH BRIYUCICHUH TPEAeoB (YHKIIHH.

3amura abopatopHoi padotsl (JIP), Beimonnenue kypcosoro npoekra (KII), kypcoBoit
pabotsl (KP), pacuerno-rpaduyeckoro 3amanust (PI'3), manmcanme pedepara (P), scce (3),
kosutokBuyM (K), rectupoBanue (T), yctabiit onpoc ( YO)

2.3.3 llpumepHasi TeMATHKA KYPCOBbIX padoT (IP0OeKTOB)

KypcoBsie paboTbl

HE MPelyCMOTPEHBI Y4EOHBIM TUIAHOM.

2.4 IlepedyeHb y4eOHO-METOANYECKOI0 O0ecneYeHHsl I CAMOCTOATEIbHOI PadoThI
o0yyamuxcs Mo AMCHUILIHHE (MOYJII0)

Ne

Bug CPC

[Tepedensb yueOHO-METOUUECKOTO 00ECTIEUeHHS TUCITUTUIAHBI 10 BHITIOTHEHUIO
CaMOCTOSATENIFHON pabOTHI

Bsenenue B ananus

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

2. Hemuoosuu B.I1. Coopruk 3a0ay u ynpasxcHeHuil no MamemamuiecKomy
ananusy. Jlawnws, 2021. — 624 c.

3. Kyopssyes JI/., Kymacos A.J[., Yexnoe B.U., Llabynun M.H. Cooprux 3a0au
no mamemamuyeckomy anamuzy. Tom 1. Ilpeden. Henpepvignocme.
Jlugppepenyupyemocmo. M.: @uzmamaum, 2019. — 496 c.

4 Jlyney K.H, [Tucmennoii /1.T. , @eoun C.H., [llesuenxo F0.A. Coopruk
3a0ay no svicuwen mamemamuxe.l xkype. . — M. Aiipuc-npecc, 2017. — 576 c.

IIpenen
[I0CJIEA0BATEIbHOCTH

1. 3opuu B.A. Mamemamuueckuit anaaus. B 2-x u. M.: MIJHMO, 2020. Y. 1
—-657cT.2-789c.

ananusy. Jlanw, 2021. — 624 c.
3. Kyopssyes J1./]., Kymacog A./[., Yexnos B.U., lllabynun M.U. Coopnux 3a0au
no mamemamuyeckomy awamuzy. Tom 1. Ilpeoen. Henpepuignocme.
ugppepenyupyemocmo. M.: @usmamaum, 2019. — 496 c.

4 Jlyney K.H, [Tucmennoii /].T. , @eoun C.H., [llesuenxo F0.A. Coopruk
3adau no gvicuieli mamemamuxe.l kypc. . — M.: Aupuc-npecc, 2017. — 576 c.
5. Unvun B.A., [lozusk I.I. Ocnogbl Mamemamuuecko2o anaiusa.; yieOHuK,
62u. M, 2009. Y. 1.—464c., Y. Il. — 646¢.

[Mpenen dynkyun

1. 3opuu B. A. Mamemamuueckuii ananuz. B 2-x u. M.: MIJTHMO, 2020.
Y 1-657c¢T. 2-789c.
2. Jlemuoosuy b.I1. Cooprux 3a0au u ynpajcHenuii no Mamemamuyeckomy
ananusy. Jlanw, 2021. — 624 c.

2. Jlemuoosuu B.I1. COopuux 3a0ay u YNpasycCHeHutl no MamemamuyecKomy




3. Kyopssyes JI /., Kymacos A.J[., Yexnos B.U., [llabynun M.H. Céoprux 3a0au
no mamemamuueckomy amamuzy. Tom 1. Ilpeden. Henpepuvignocmeo.
ugppepenyupyemocmo. M.: @uzmamaum, 2019. — 496 c.

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

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

5.Unvun B.A., oznax 2.1. Ochogbl Mamemamuieckoeo anaiusa: y4eoHux, 8
2u. M, 2009. 9. 1. — 464c., Y. 1l. — 646¢.

HenpepsiBHOCTS pyHKINH

1. 3opuu B. A. Mamemamuueckuii ananus. B 2-x v. M.: MIJTHMO, 2020.
Y 1-657cT.2-789c.
2. Hemuoosuu B.I1. COopruk 3a0ay u ynpasxCHeHuii no MamemamuiecKomy
ananusy. Jlans, 2021. — 624 c.
3. Kyopsasyes JI /., Kymacos A.JI., Yexnoe B.HU., Llabynun M. 1. Cooprux 3adau
no mamemamuyeckomy auvamusy. Tom 1. Ilpeden. Henpepwignocme.
ugppepenyupyemocmo. M.: @uzmamaum, 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., Iloznax 2.I. Ochogbl Mamemamuieckoeo auaiusa: y4eoHux, 8
2u. M, 2009. Y. 1. — 464c., Y. Il. — 646¢.

Juddepenunponanue
GdbyHKIMN 0HON
MEPEMEHHOMN

1. 3opuu B. A. Mamemamuueckuii ananuz. B 2-x u. M.: MI[HMO, 2020.
Y 1-657cT.2-789c.
2. Hemuoosuu B.I1. Coopruk 3a0ay u ynpasxcHeHuii no MamemamuiecKomy
ananusy. Jlans, 2021. — 624 c.
3. Kyopssyes JI /., Kymacos A.J[., Yexnoe B.HU., Llabynun M. Y. Cooprux 3adau
no mamemamuyeckomy anamuzy. Tom 1. Ilpeden. HenpepuvigHocmeb.
Jugppepenyupyemocmo. M.: @usmamaum, 2019. — 496 c.
4. Jlyney K.H, Iucmennvui J].T. , @eoun C.H., [lleguenxo FO.A. Coopruk
3adau no evicuen mamemamuxe.l kypce. . — M.: Aiupuc-npecc, 2017. — 576 c.
5.Unvun B.A., Iloznax 2.1". Ochogbl Mamemamuieckoeo auaiusa: y4eoHux, 8
2u. M, 2009. Y. 1. — 464c., Y. Il. — 646¢.

Heomnpenenéunniii
HHTErpall

1. lemuoosuu B.I1. Coopruk 3a0au u ynpaj;cHeHutl no Mamemamuieckomy
ananusy. Jlanw, 2021. — 624 c.
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Y4eOHO-MeTOIMYeCKHE MaTepHalibl Ui CaMOCTOSITEIbHONH pPabOThl OOydalOMIMXCS M3
YHCIIa MHBAJIHU/IOB U JIMI C OTPAaHUYEHHBIMU BO3MOXKHOCTAMHU 3710poBbs (OB3) mpenocrasisrorces
B (hopMax, aJanTHPOBAHHBIX K OTPAHUYCHUSAM UX 37I0POBbS U BOCHPUATHS HH(DOPMAITIH:

JInst 1 ¢ HapyIIeHUSIMH 3PSHUS:

—B TEYaTHOM (popMe yBETMUEHHBIM MIPU(TOM,

— B (hopMe IIEKTPOHHOTO JOKYMEHTA,

JUist a1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIIeHUSIMH OTIOPHO-/IBUTATEIILHOTO arIapara:

— B mieyaTHOU hopme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA,

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA
00y4aromuxcs.

3. OOpa3oBare/ibHbIE TEXHOJOTMH, NMPUMeEHsieMble NMPH OCBOCHUM IMCHUIJINHBI
(Mmonxy.Jist)

B xonme wu3yueHus JMCUMIUIMHBI HPEAYCMOTPEHO HCMOJIB30BAHUE  CIIEIYIOLIUX
00pa3oBaTeNbHBIX TEXHOJOTUN: aKTUBHBICE U WHTEPAKTHUBHBIC (OPMBI, JIEKIIMH, TPAKTUUECKUE
3aHATUSA, KOHTPOJIbHBIE pa0OThI, KOJUIOKBHYMBI, 3aU€Thl U HK3aMEHbI, KOMITBIOTEpHl. B TeueHue
ceMecTpa CTYACHTHI PEIIaloT 3a7aud, YKa3aHHbIE MPEroaBaTeieM, K KaKJI0My J1a0opaTOpHOMY
3aHATHIO. B ceMecTpe mpoBOASITCS KOHTPOJIbHBIE pa0OTHI (HA MPAKTUUECKUX 3aHATHAIX). DK3aMeH
CIaeTCs TIO0CIIe CIaYl KOHTPOJIBHBIX PaboT.

KomMmneTeHTHOCTHBIN MOAXOA B paMKax IMpenoAaBaHUsl JUCLUUILIMHBI peau3yercs B
WCIIOJIb30BAHUHM HMHTEPAKTHUBHBIX TEXHOJIOTMM M aKTHUBHBIX METOJOB (IMPOEKTHBIX METOJIHK,
pa3bopa KOHKPETHBIX CUTYallMii) B COYETaHUU C BHEAYJUTOPHOU pabOTOM.

NudopmaninoHHble  TEXHOJOTHH, TPUMEHSEMble TPU M3YUYCHUH JIUCIHIUIUHBL
HCITOJIb30BaHUE MH(GOPMAITMOHHBIX peCypcos, JOCTYIIHBIX B nH(}OpPMaIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh HTepHeT.

AnantuBHbIe 00pa30BaTeNbHBIE TEXHOIOTUH, TIPUMEHSIEMbIE IPU U3YUCHUN TUCIUILTAHBI
— Ui JII C OTPAHMYECHHBIMU BO3MOXKHOCTSMHU 3J0POBbSI TMPEIYCMOTPEHA OpraHu3anus
KOHCYJIbTallMli C UCIIOJIb30BAHUEM DJIEKTPOHHOM IOYTHI.

4. OueHo4YHBbIe CpeACTBA UIA TEKYIIero KOHTPOJIsI  YCNeBAeMOCTH H
NMPOMEKYTOYHOM aTTecTalluu

OneHouHbIE CpeACTBa MpeIHA3HAYEHBbI NS KOHTPOJS M OLEHKH 00pa30BaTeIbHBIX
JTOCTHKCHHU I 00y4aroNnuXCsi, OCBOMBIITNX ITPOTrpaMMy y4eOHOH TUCIUTITUHBI «Mamemamuyueckutl
aHanus».

OrieHOYHBIC CPEICTBAa BKIIOYAIOT KOHTPOJIBHBIC MAaTEPHAIIBI I MTPOBEACHUS TEKYIero
KOHTPOJst B (QopMe 3adanuti K KOHMPOIbHHIM pabomam, 6ONpPOCO8 K KOMIOKGUYMY W
NMPOMeKYTOUYHOI aTTecTaunu B GOpME BOIMPOCOB K IK3AMEHY.

CTpyKTypa OllEHOYHBIX CPEJCTB JJI TEKYLIel U MPOMEKYTOYHOM aTTeCTalluu

Kona u nammeHnoBanue HanmeHoBaHue OIIEHOYHOTO CpEACTBA
Pe3ymbTarel 00yueHus

HUHAMKaTOpa . ITpomexyTouHas
P (B cooTBeTcTBUH C 1. 1.4) Texymmit KOHTpOJIB p Y

n/m
(B cooTBeTcTBUH C 1. 1.4) arrecrauus




Bonpocwr na
sxzamene 1-8

3HaeT ocHoBHBIC | Kp-1
UOIIK-1.2. Vmeer P

MOJIOKEHNST W TPUHLUIBL | 60npochl K Kowiokeuymy 1-11
NpUMEHATh  (usnueckue

MaTeMaTH4eCcKOTo
3aKOHBI U MaTeMaTHYECKH

aHanu3a, ¢busnIecKyIo
METOABl Ul PELICHHS

CYIIHOCTb
3a7a4 TEOPETHYECKOr0 H

(hyHAaMEeHTaIBHBIX
MIPUKJIaHOTO XapakTepa .

TOHSTHI.
HNOIIK-1.2. VYMmeer Kp-2,
MPUMEHATh  (U3UIECKHE | YMEeT pemaTh Bonpocw
3aKOHBI 1 MATEMaTHYECKN | CTaHAAPTHEIC 3a7au K konnoxeuymy 10-36
METOABl UI  PEIICHHUSA | MaTeMaTHYECKOTO
3a7a4 TEOPETHIECKOTO W | aHaIW3a.

MPUKJIIHOTO XapakTepa

Bonpocwi na
9K3aMeHe
9-32

HOIIK-1.2. Ymeer
MIPUMEHSATHh (PU3HICCKHE
3aKOHBI U MAaTECMAaTHUYCCKHU
METOAbI OJId peIlIeHI/IH
3a/1a4 TCOPETUUCCKOTO U
MIPUKJIAJHOTO XapakKTepa

Kp-3,
Bonpocwi
K kosnoxeuymy 37-58

Bnaneet 0a30BEIMH
BHAHUSMHU B 0071aCTH
MaTCMaTUKU U
CCTCCTBCHHOHAYYHBIX
JIUCIHUITIINH.

Bonpocw na
9K3aMeHe

33-51.

3HaeT OCHOBHBIE Bonpocwl na sx3amene

HNOIIK-1.2. YMmeer

Bonpocwi na

IIPUKIIAJHOT'O XapaKTepa

TIOJIOXKCHUS M TIPHHITUTIBI 33-51, IK3AMEHEe
MIPUMEHSTH QU3NICCKHE )
MaTEMaTHYECKOTO Kp-5 52-62;
3aKOHBI M1 MATEMATHYECKHU
aHanmm3a, pu3nIecKyro
METOJIBI IS PETLICHHUS
CYIITHOCTb
3a[a9 TEOPETHIECKOTO U
(hyHIaMEHTAITBHBIX
MIPUKIIATHOTO XapaKTepa N
ITOHSITUH.
HOIIK-1.2. Ymeer Kp-6, Bonpocw na
NPUMEHSATH QU3UUECKHE Onpoc aK3amene (2
YMeer pelaTh CTaHAapPTHHIC
3aKOHEI M MATEMATUYECKH cemecmp)
3aa4d  MaTeMaTHYECKOI'O .
METOJIbI VISl pEHICHUS 1-26;
aHau3a.
3a/1a4 TEOPETHUECKOTO U
MIPUKJIAJHOTO XapakTepa
HOIIK-1.2. Ymeer Kp-7, Bonpocul na
Bnaneer 0a30BLEIMH
NPUMEHSATH (U3UUECKHE Onpoc oksamene (2
3HAaHUSAMHA B obnacty
3aKOHBI M1 MATEMATHYECKHU cemecmp)
MaTeMaTUKH 151 .
METOJIBI IS PETLICHHUST 27-45;
€CTECTBEHHOHAYYHBIX
3a71a4 TEOPETHIECKOTO U
JMCIUIIINH.

TunoBbie KOHTPO/IbHBbIC 32JaAHUSI MJIA HHbIE MAaTePHAJIbl, HEOOXOAMMBIE VIl OLCHKH
3HAHMH, YMEHH, HABBIKOB H (MJIM) ONBITA AEATEIbHOCTH, XapaKTePU3YyOLIHX ITAMbI
(popmMupoBaHusI KOMIIETEHIIHII B IIpoIecce OCBOCHUsI 00pa30BaTeJbLHOH IPOrPaMMBI

Tunoevie 3a0auu 013 camocmoamenvHoul padbomaol
| cemecTp
1. Toctpouts rpaduxu GyHKIIHIA:
a)y= |cos(x — g)| ;06)y = |x — 2| + |3x|; B)y = 35"~,
2. Haiitu npenensl nmociae0BaTeIbHOCTEH:
a)nl_i)rllm(\/n2 + 5n — Vn? + 2); 6)rlli_t1i

3. Haiitu npenens GpyHKIMiA:

1+243+..4n
n2+5n

cos x—cos> x

. (2n+3\773
; B)lim )
noeo \2n—-1

. . L (1Y
a) il_r)rg — ; 0) il_r)ré(z — €0s x)sin?x; B) Jél_m’ (m) .
4. BBIUMCIUTH IPOU3BOIHBIC (DYHKIINA:
B)f (1) = (cos )1 6)f (x) = (Inx = VT + Inx; B)f (x) = T2

5. Haiitu npousBoaHbIE Yy, V,2 GYHKIHH, 3aJaHHON ITapaMETPUUECKH:




x =2t —t?

{y =3t —t¥
6. Haiitu npousBomHyt0 Y, GyHKIMH Y = y(X), 3a1aHHOI HesBHO: ¥ +y = Inx + x.
7. Haiit mudpdepentman pyukmun f(x,y) = In(x +/x? + y 2).
8. Haittu dfu d?f nna dyuxuuu f, ecmu f(x) = (x + 1) - e*
9. Haiitu quddepenunan nepBoro ¥ BTOPOTo MOPSAKA IS (byHKuHI/I y=e
10. Haiitu y"”, ecnu Yy 2% (e3x+e—3x);
11. Haiiti npou3BoaHyto mopsiika N st pyakiuny = (x? + 1)e3*.
12. BerauicnuTh NpUOITHKEHHO 3/125,5.
13. Toctpouts rpadux Gyukmuuy = 3x3 + 4x? + 1.
14. BoIYuCINTh HEONPEACICHHBIC HHTETPAJIBL:

3tg4x

1 1 sinxdx arccos? 2x
a)fx—zcoszdx, 6)fv1+2005x )f V1-4x2

15. Boruncnuts onpez[eneHHHe WHTErpaJIbI
2 e 1 (2x+4)dx_ fl (x +5)dx
) X2 +4x+13" 7 ), x% +4x 4+ 13’

16. Berauciuth HECOOCTBECHHBIC I/IHTGFpaJIBI

2 xdx
Dy s O o

17. Haiitu tutomaap GUrypbl, OrpaHi4eHHON KPUBBIMU:X = cOSt,y = 2 sint.

II cemecTp

18. HaiiTn yacTHBIE MPOU3BOAHBIE BTOPOTO MOPsAKA (PyHKITHH
f(x,y) = arctg(x/y).
19. HUccnenoBath hyHKIMIO HAa SKCTPEMYM:
a) f(x,y) =4x? —4xy + y* + 4x — 2y — 7, ;6)u=x?3+2y2—zzx+z

20. Haiitu HanOonpImii 00beM, KOTOPBIA MOYKET UMETh MPSIMOYTOJIbHBIN Mapajuleienumnes,
ecJIi CyMMa JUIMH pedep ero paBHa a.

21. Haiitu npou3BoiHbIE U MOJIHBIE AU (hepeHLInabl IepBOro Mopsika ¥ BTOPOro nopsiakKa
GyHKIMK z = x2 Iny, TIE X = %; y = 3u —2v,

22. Jlana ¢pyHKuus X cosy + y cos z + z cos x = 1,3anannas HessBHO. HaliTi yacTHbIe
IPOM3BOAHBIC M U PEepeHIINATEI TIEPBOTO H BTOPOTO ITOPSAKOB.

23. Haiitu sxcTpemyM QyHKIMH UHTErpAd Z = % + Jl/npn ycioBuM 2x +y = 4.

24. Haiiti HanOoblliee 1 HAMMEHbIIIee 3HaueHne (PYHKIIUH B 00JIaCTH
z=x%—y% D:x>+y?<4;
25. BbIUnCIUTh MHTErpaJIb:
1 2 n z
a) [, dx [7 (x + 2|yDdy; 6) [, xdx [? cos(x —y) dy;
26. Beraucautb 00beM Tella, OrPaHHYSHHOTO MTOBEPXHOCTSIMH:
z+xP+yt=1,x+y+z=1;
27. Beraucnuth miomaab GUrypsl, OrpaHUu4eHHONW KPUBBIMH.
x*+3y?=4,y<x,y=0.
28. B naBoitHoM unTerpae | o f(x,y)dxdypaccTtaBuTh npeaeiabl MHTETPUPOBAHUS B TOM U
Ipyrom nopsjke, eciu 2 — tpeyronbauk ¢ Bepumnaamu O(0;0), A(1,0), B(1,1);
29. B nBoitHoM uHTerpae [f o f (%, y)dxdy nepeiTu K MOIAPHBIM KOOPJHHATAM I U ¢ U
pacCTaBUTH MpeJelibl HHTErpUpoBanus, eciu: 2 = {x? + y? < ax}, (a > 0).
30. Beraucnuts mionaap GUrypsl, OrpaHuYeHHON KPUBBIMHU.
r=1+4cos ¢, r=+3sin¢..
31. Haiftu Maccy MIacTHMHKH, OTPAaHUYCHHON KpUBBIMU: x = 1, y = x2,y= —Vx,



rae p(x,y) = 5x2 + 4xy? — MOBEPXHOCTHAS IIJIOTHOCTb.
32. BeluucauTh TPOMHOM HHTETpas
fffT(x +y+ z)dxdydz,tne T: z=x? +y?%,z=1;
33. Boruucuts [ (x* + y?) dS, rae L — okpysxHOCTb X% + y? = 4x.

@)
J;

34. IlokazaTh, 4TO HWHTErpai | = 0:1)

(x + 2y)dx + (y + 2x)dy HE 3aBUCUT OT MYTHU

HHTCIPHUPOBAHUA U BBIYHUCIIUTD CTO.

35. BeIUKCAUTD MOBEPXHOCTHBII HHTErpa:

JJ; xds, rne T —nomycdepa z = /1 — x? — y2.

36. MccnenoBath Ha CXOAMMOCTh YKa3aHHBIE PSIIBI C TIOJIOKUTEIIBHBIMU YWICHAMM:
w n+2

n=1,3m
37. UccienoBaTh Ha CXOAUMOCTD U a6c0nIOTHyI0 CXOJMMOCTh 3HAKOYEPEIyIOIMICS P

ey 2nt1
Z( 1) 5n(n+1)

38. Haiit 0611aCTh CXOIUMOCTH CTeHeHHoro psana

n? "
2 m (X + 2) .
n=o
Bonpocut k Konnokeuymy no mamemamuiecKkomy aHanusy
1. [TonsTre MHOXecTBa. Onepanuy HaJ MHOKecTBaMHU. Jlornueckas CHMBOJIMKA.
2. Pacimmpennas uucioBas npsimas. AGCOMIOTHAs BeIMUMHA yuciia. MHOKeCTBa Ha MPsIMOH,
OKPECTHOCTH.
3. OKBHMBaJICHTHbIE MHOXecTBa. CUeTHBIE U HECUETHBIE MHOKECTBA.
4. OrpaHu4eHHbIE U HEOTPAaHUUEHHBIEC YHCIIOBbIE MHOKECTBA. [ paHN YMCIIOBBIX MHOYKECTB.
Teopema cy1iecTBOBaHUS BEpXHEN (HUXKHEH) TpaHK YMCIOBOTO MHOKECTBA.
S. [Mpunuun Apxumena. [IpuHIUT BI0KEHHBIX OTPE3KOB.
6. Oomee nousatue GpyHkuun (orodpakenus). Komnosunms ¢pyuxnuit. O6patHas GpyHKIus.
Uucnossle pyHKIHMU. OCHOBHBIE 3J1€MEHTapHbIe QYHKIIUHN, UX CBOWCTBA U TpapUKH.
7. CniocoOs1 3aanus GyHkuil. HestBHbIN crioco6 3aganus GyHkimu. OyHKIMY, 3a1aHHbIE
napaMeTpUIeCKUMH YPaBHEHUSIMH U YPABHEHUSMH B MOJIIPHBIX KOOPIUHATAX.
8. Omnpenenenne nocaea0BaTeIbHOCTH U €€ npenena. EqMHCTBEHHOCTh npesena,
OTPaHUYEHHOCTb CXOJSIIEHCS MOCIeA0BaTEIbHOCTH.
9. Apudmernueckue onepanuy Haja CXOASAIMMHCS OCIE0BATEIbHOCTAMHU.
10. CBolicTBa CXOIAIIEHCS TOCIEA0BATEIbHOCTH, CBI3aHHBIE C HEPABEHCTBAMM.
11.  BeckoHe4HO Majble U OECKOHEYHO OOJIbIINE MOCIIE0BATEILHOCTH, UX CBOICTBA.
12. [TpuHIUIT CXOAMMOCTH MOHOTOHHOM MOCIEA0BATEIBHOCTH.
13.  IlpuHIMMN CTArUBaIOMMXCS OTPE3KoB. Yncio e.
14. [ToamocnenoBaTeNbHOCTH M YACTUYHBIE MIPEACIIBI YUCTOBOM MOCIEA0BATEIBHOCTH.
Jlemma bonprano-Beliepmrpacca.
15. dyHaMeHTalbHAs nocaeaoBareabHocTh. Kpurepuit Konm cxoaumoctu
MI0CJIE0BATEIBHOCTH.
16. Omnpenenenue npenena Gpynkuuu B Touke. Onpenenenue npenena no Komm u no I'eiine,
HKBUBAJIEHTHOCTH onpezaeneHuid. [Ipenen GpyHkmuu Ha OECKOHEYHOCTH.
17.  beckoneuHo Manble GyHKIIUH, UX CBOMCTBA. beckoneuHno 6onbmne ¢pyHknuu. OOmiee
orpeiesnieHue npenena GyHKIHH.
18. OO6mwme cBoiicTBa npeena GyHKIUHA: €TMHCTBEHHOCTD, JIOKaJIbHAasl OTPAHUYCHHOCTbD.
19.  CaoiicTBa npexaena QyHKIUH, CBA3aHHBIE C apU(PMETHUIESCKUMHU ONEPALHSIMH.

20. CaoiicTBa npenena GyHKIIUH, CBSI3aHHBIE C HEPABECHCTBAMM.



21.  Ilpenen kommo3uruu HyHKIIH.

22. Opnnocroponnue npenensl. [Ipeaen MOHOTOHHON (yHKITUH.
23. CpaBHeHMe QYHKIIUN, SKBUBAJICHTHBIC (DYHKITHH.
24.  OmnpexeneHue HENPEPHIBHOCTH (DYHKIMU B TOUKe. TOUYKHM pa3pbiBa PyHKIUH.

Knaccudukanus Touek pa3pbia.

3adeTHO-3K3aMEeHAIlMOHHBbIE MaTepuajbl [Jsi TNPOMEXKYTOYHOHl  aTTecTanMu
(3x3aMeH)
Bonpocwi k 3x3ameny no mamemamuueckomy anaiusy
1 cemecTp
1. Tlonstue mHoxecTBa. Onepaunu HaJ MHOXKeCTBaMHU. JIornueckasi CHMBOJIMKA.

MHOkeCTBO 1eHCTBUTENBHBIX Yncesl. CBOWCTBA I€HCTBUTEIBHBIX YHCEIL.

3. MomHocTs MHOXKeCTBa. CUETHOCTD pallMOHAIBHBIX yncen. HecueTHOCTh
JEHCTBUTENIBHBIX YHCEIL.

4. PacummpeHHas yucioBas npsimasi. AOCOIIOTHAs BelMYMHA ynciaa. MHOecTBa Ha
IPSIMOMH, OKPECTHOCTH.

5. OrpaHuyeHHbIE U HEOIPAaHUYEHHbIE YNCIOBbIE MHOXKECTBA. | paHu YHCIOBBIX
MHOXecTB. Teopema cylecTBOBaHUS BepXHEH (HUKHEW) IpaHu YUCIOBOTO
MHO’KECTBA.

6. Ilpunuun Apxumena. [IpuHIMIT BIOKEHHBIX OTPE3KOB.

7. Ob6mee nmoustue pyHkuuu (orodpakenus). Kommosumwms gpynkuii. O6parHas
¢ynkuus. Yucnosle GyHKu. OCHOBHBIE 3JIeMEHTapHbIe (PYHKIMH, X CBONCTBA U
rpaduKy.

8. Cnoco06sl 3ananus ¢yukuuii. HesBHbIM crioco0 3aganust QyHkuuu. OyHKINH,
3a/laHHbIE MapaMETPUUYECKUMH YPAaBHEHUSIMHU U YPAaBHEHUSIMU B MOJISIPHBIX
KOOpJMHATaX.

9. OmnpeneneHne MOCIEIOBATEIHHOCTH U €€ Tipeaena. EnnHCTBEHHOCTD nipesena,
OTPaHUUYEHHOCTD CXOJSAIIEHCS OCIEA0BATENBHOCTH.

10. ApudmeTrueckue onepary Hajl CXOASIIIMHCS TOCIE0BATEIIEHOCTIMHU.

11. CpoiicTBa cxonsuIecs MOCIE0BATEILHOCTH, CBSI3aHHbIE C HEPAaBEHCTBAMHU.

12. BeckoHeuHO Maible 1 OECKOHEYHO OOJIBIINE ITOCIEN0BATEILHOCTH, UX CBOICTBA.

13. IlpuHIMI CXOAMMOCTH MOHOTOHHOM MOCIIE10BaTEIbHOCTH.

14. [IpuHMn cTaruBarouxcs oTpe3kos. Yucio e.

15. TloanocnenoBaTeIbHOCTH M YaCTUYHBIE MTPEEIIbl YUCIOBOM MMOCIe10BaTEIbHOCTH.
Jlemma bonbsrano-Beliepmrpacca.

16. ®ynnamenTanbHas nocuenoBarenbHocTh. Kpurepuii Komu cxomqumocTu
MOCIIE0BATEIbHOCTH.

17. Onpenenenue npeaena GpyHkuu B Touke. Onpenenenue npenena no Kommu u mo
['eitHe, SKBUBaAJIGHTHOCTH onpeneneHuil. [Ipenen ¢pyHKnn Ha 6ECKOHEYHOCTH.

18. O6ume cBoiicTBa npeaena GyHKIUHN: €JMHCTBEHHOCTb, JOKaJIbHAs OTPAHUYEHHOCTb.

19. CpoiicTBa nipenena GpyHKIINH, CBSI3aHHBIC C ApH(PMETHICCKAMH OTIEPAITUSIMH.

20. CpoiicTBa mpeaena GyHKINHU, CBSI3aHHbIE C HEpAaBEHCTBAMHU.

21. TIpenen xoMIo3UIMH (DYHKITAH.

22. OgHoctopoHHMe npezensl. [Ipeaen MOHOTOHHOM (HyHKIUH.

23. CpaBHeHHe (YHKINH, SKBUBAJICHTHBIC ()yHKITHH.

24. OnpezneneHye HEMPEPHIBHOCTH (PYHKIMM B TOUKE. TOUYKM pa3pbiBa PYHKINH.
Knaccudukanus Touek pa3pbia.

25. CpoiicTBa (hyHKIMI, HEIPEPHIBHBIX B TOUKe. HempepbIBHOCTH OCHOBHBIX
JJIEMEHTAPHBIX (QYHKIMH.

26. HenpepbIBHOCTH CIOXKHON (DYHKIIUH.

no
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28.

29.

30.
31.
32.
33.

34.
35.
36.

37.
38.
39.
40.
41.

42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.

61.

Teopema bonbrano-Komm (0 mpoMexyTOUHOM 3HAYCHUH HEMIPEPHIBHONW HA CETMEHTE
¢ynkuun). CnencTBue TeOPEMBI.

[lepBas Teopema Beiiepmrpacca (00 OrpaHUYEHHOCTH HEMPEPHIBHOW HAa CETMEHTE

byHKIMN).
Bropas teopema Beliepiirpacca (0 JOCTH)KEHUH HENPEPHIBHOM HA CErMEHTE (DyHKIINH
AKCTPEMAJIIbHBIX 3HAYEHUH).

IlepBblil 3aMeyaTeNbHBIN NPEAET U €0 CIECACTBHUS.

Bropoi1 3aMeuaTenbHbli Ipeet.

CrnenctBusi BTOPOro 3aMe4aTeNIbHOTO Tpeelia

Ycnosue quddepennupyemMoct pyHKmu. CBsI3b MEXTy HEIIPEPHIBHOCTHIO U
nuddepeHIIPYEeMOCThIO (DYHKITHH.

[TpousBonHas GpyHkur. OAHOCTOPOHHHE U OECKOHEUHBIE TPOU3BO/IHBIE.

CBsI3b MEX/1y CYILIECTBOBAHUEM ITPOU3BOAHON U 1 HepeHIupyeMOCTbIO (PYHKIIUH.
[TpaBuna quddepeHIpoBaHUS CYMMBI, pa3HOCTH, IPOU3BEICHHUS U YaCTHOTO
byHKIHA.

Tabnuiia mpoU3BOHBIX OCHOBHBIX AJIEMEHTAPHBIX (HYHKIHH (BBIBOX (POPMYI).
[Toustue muddepennuana. Ero reomerpudeckuii cMbIci.

[TponsBonHas oOpaTHO# pyHKIMH, (YHKIIMH, 33TaHHON HESIBHO M ITaPAMETPUIECKH.
[TpousBoanas cnoxxknoit ¢pynkiun. MuBapuanTHocTh popmel | nuddepenuunana.
[Tpon3BonHbIe U MU GEpeHITaTbl BEICIINX MTOPSIKOB; N-bIe MPOU3BOIHBIC (PYHKIIUIL:
a*, sinx, cosx, y=1log,x, (1+x)%

Juddepennunansl BBICIINX MOPAIKOB OT CIOXKHBIX GyHKUUH. «Hapymenue»
WHBapUaHTHOH (popMbI uddepeHInanoB BEICIINX TOPSIKOB.

Teopema depma, €€ reOMETPUUECKHUI CMBICII.

Teopema Jlarpansxka, Posuis, uX reoMeTpu4eCcKuil CMBICIL.

Teopema Kommn. [IpaBumno JlonuTans pacKpbITUs HEOIIPEAETIEHHOCTEN

Buga 0/0u oo/,

®opmyina Telnopa GpyHKIMM ¢ OCTATOUHBIM 4iieHOM B opme Ileano u B hopme
Jlarpanxa.

Paznoxenue no ¢popmyse MakinopeHa OCHOBHBIX 3JIEMEHTapHBIX (YHKINH.
VYc10BUS MOCTOSHCTBA 1 MOHOTOHHOCTH (DYHKITUH.

JlokanbHbli 3kcTpeMyM (yHKIMH. Heobxomumoe 1 1ocTaTOYHbIE YCIOBHS
JKCTpEMyMa.

Hanpasnenue Boinykiioctu rpaduka GyHkiuu. JlocTarouHOe yCa0BUE BBITYKIOCTH
rpaduka QyHKIUH.

Touku neperuda rpaduka Gpynkuun. Heo6xoanmoe u 10cTaTOYHOE YCIOBUS TOUEK
neperuoa.

[TonsiTe nepBooOpa3HOH, ee CBONCTBA.

OrnpeneneHne HEONPEAEICHHOIO HHTETPalla, OCHOBHBIE CBOKCTBA.

Tabnuua HeonpeaeIeHHBIX HHTEIPAIIOB OCHOBHBIX 3JIEMEHTAPHBIX (YHKINH.
MeTo/ 3aMeHbI IEPEMEHHON 1 UHTEIPUPOBAHHUS 10 YaCTSIM B HEOPEICIIEHHOM
UHTETpaJIe.

3ajaun, TpUBOASIINE K OHITHIO ONPEIEIEHHOr0 nHTerpana. [nonans
KPUBOJIMHENHOM TpPaIleLUH.

Omnpenenenue nnterpana Pumana. Heo6xoaumoe yciaoBre HHTETPUPYEMOCTH.
['eomeTpryecKuii CMBICI ONIPEIETIEHHOIO UHTErpaa.

Kpurepuit unterpupyemoctu no Pumany. Knaccel nuHTErpupyeMbix GyHKIHI.
CBolicTBa onpeAenéHHOro NHTErpaia, BbIpaXXECHHbIE PABEHCTBAMH.

CBolicTBa ONpenesI€HHOTO HWHTErpajia, BBIPAXKECHHBbIE HEpAaBEHCTBaAMU. TeopeMa o
CpPEHEM 3HAYCHUMU.

WNuTerpan ¢ nepeMeHHbIM BepXHUM Mpenesnom. @opmyna HetoTona-Jleiibnuna.



62. Metoa 3aMeHbl IEPEMEHHOIN U UHTETPUPOBAHMSI 10 YACTAM B OIPEACICHHOM
UHTETpaIe.
2 cemecTp
[MousiTre N-mepHoro eBKiM0Ba npoctpancTBa R™. IIpumepsr MHOXecTB R™.
[TocnemoBarenbHOCTh B R™u ee mpenen.
BemectBenHast QyHKIUM JBYX IEPEMEHHBIX U €€ rpaduK, TUHUU YPOBHS.
JIBonHbIe npenensl. [IoBTOpHBIE IIpeeibl, YCI0BUSA X PABEHCTBA.
IIpenen GyHKIMN MHOTHX IT€PEMEHHBIX.
HenpepbIBHOCTh PyHKIMN MHOTUX IIEPEMEHHBIX, CBOWCTBA.
YacTHble IPOU3BOJHbIE U YacTHBIE TU(depeHuanbl QyHKIMA MHOTHX IEPEMEHHBIX.
Huddeperuupyemocts GyHKINU MHOTUX NepeMeHHbIX. [lomnblil nuddepenmnmarn.
['eoMeTpuyeCcKUii CMBICIT YaCTHON TPOU3BOAHON U TIOJIHOTO nuddepennmana.

LNk~ wNE

9. HeobOxonumoe 1 foctaTouHOE yCIIOBUS AUPHEPEHIIUPYEMOCTH.

10.  IIpousBoaHas clIOXKHOU (HYHKIMU, HHBAPUAHTHOCTH (hOPMBI IIEPBOTO
muddepeHmmana.

11.  IlpowusBojHas 110 HampaBJieHUIO. I paiueHT.

12.  TlpousBoaHble u qudQepeHInansl BHICIINX MOPSIKOB. Y CIIOBHS PABEHCTBA BTOPHIX
IIPOU3BOIHBIX.

13. ®opmyna Telinopa GyHKIIMN MHOTMX IEPEMEHHBIX.

14.  JloxaybHBbIH 3KCTpeMyM (YHKLHUU MHOTHX IepeMeHHbIX. HeoOxonumoe ycioBue
AKCTpEMyMa.

15.  Kpurepuii CunbBecTpa 3HaKOOIPEAEIEHHOCTH KBaApaTUYHOM hopMel. JlocTaTouHbIe
YCIJIOBUS JIOKAJILHOTO 3KCTPEMYMA.

16.  JloxayibHBbIii SKCTpeMyM (GYHKLHH ABYX nepeMeHHbIX. HeoOxoaumoe u JoctaTouHoe
YCIIOBUS IKCTpPEMyMa.

17. BpluncneHne NpOM3BOIHBIX HESBHO 33aJaHHbIX (yHKIMH. [ToHsTHE 00 YCIOBHOM
skcTpemyMe. Meron Jlarpan:ka HaX0Xk/I€HUS YCIOBHOTO SKCTPEMyMa.

18.  HawuOonblee 1 HaUMEHbIIEe 3HaUEHUS! (PYHKLIUU Ha KOMITAKTe.

19.  3agaum, mpUBOASIINE K MOHITHIO ABOWHOTO MHTETPAA.

20.  OmnpezneneHue ABOMHOIO MHTErpaia. Y cJIOBUs CYIIECTBOBAHUS ABOMHOIO HHTETpaa.
21. CBoiicTBa IBOMHBIX HHTETPAJIOB.

22.  CaeneHue ABOMHOIO MHTErpajia K IOBTOPHOMY B CIIy4ae MPsSMOYTOJIbHOM o0acTu.
23. CaezeHnie IBOMHOTO UHTETPaJia K MOBTOPHOMY B CTydae KpUBOJMHEHHON 00J1acTH.
24.  DreMeHT MJoUa iy B KPUBOJIMHEHHBIX KOOpIMHATAX. 3aMeHa IIePEMEHHBIX B IBOMHOM
uHTerpaine. [lonspHble KOOPAUHATEI.

25.  TpoiiHble HHTETpaJIbl U UX BBIUMCIIEHUE. 3aMeHa IEPEMEHHBIX B TPOITHOM HHTErpae.
26.  IlpuMeHeHHE KPAaTHBIX HHTETPAJIOB K PEIICHUIO TEOMETPUIECKUX U (PUZNIECKUX
3az1ad.

27. [TonsTne rmankoi kpuBoi. KpuBosmHeliHble MHTErpaisl 1- poaa, UX CBOMCTBA,
TEOMETPUYECKUNA CMBICIT.

28. OpuentupoBaHHble KpuBble. KpUBOJIMHENHBIE MHTETPANIBI 2- pOJA, UX CBOMCTBA.
Pabora cuoBoro mnouis.

29. CBs13b MeX 1y KpUBOJUHEHHBIMU UHTETpaniaMu 1-ro u 2-ro poaa. CiocoObl cBeieHus
KPUBOJIMHENHBIX UHTETPAJIOB K ONPEAEICHHBIM HHTETPAJIaM.

30. ®opwmyia ['puHa. Berunciienne miomaam ¢ HOMOIIbK KPUBOJIMHEWHBIX HHTETPAJIOB.
31.  VYcioBus HE3aBUCUMOCTH KPUBOJIMHEHHOTO HHTETpaja 2-ro poaa oT MyTu

uHTerpupoBanus. Ciy4ait momHoro auddepennnana. [leppoodpaznast mist
NOJBIHTErpajibHOTO BeIpaxkeHus P(x,y)dx + Q(x,y)dy.

32.  Tlonsartwue riaaakoil moBepxHOCTH. BekTopHO-mapamerpudeckas hopma 3amanus
noBepxHocTH. KacarenbHas II0CKOCTh U HOPMaJb K MOBEpXHOCTH. [1no1mans moBepXHOCTH.
33.  TloBepxHOCTHBIC HHTETpAJIBI |-TO po/ia U UX CBOMCTBA.



34.  JIBycropoHHuE MoBepxHOCTH. OpUEHTAIUS TOBEPXHOCTU U BHIOOP CTOPOHBI.
Hanpasnsironime KoCHHYCbl HOPMAJIHU.

35. [ToBepXHOCTHBIE HHTETPAJIBI 2-TO POJIa U UX CBOMCTBA.

36.  CrocoObl cBeJIeHHsI TOBEPXHOCTHBIX MHTEIPAJIOB K JIBOMHBIM HUHTETPaIaM.

37. Porop, auBeprenuus, mupkyiasiuus. @opmynsl Ctokca u Octporpaackoro-Iaycca,
BEKTOPHAsl 3alMCh. Y CIIOBUS NOTEHLIUAIBbHOCTU BEKTOPHOT'O MOJISl B IPOCTPAHCTBE.

38.  Omnpenenenve 4MCIOBOIO psiia, CyMMBI psaga. Heo6xoaumoe yciaoBrue CX0uMOCTH
psaa. CBolicTBa CXOASIINUXCS PSJIOB.

39. Psawl ¢ HeoTpuniatenbubiMu wieHaMu. Kputepuit cxonumoctu. [IpuzHaku
cxoaumoctu (cpaBHeHUs, J{amambepa, Kommm).

40. HNHTerpabHbIi MpU3HAK cXoAuMOCTH. OO00IEHHBI TApMOHUYECKUMA PSJT U €TO
CXOAUMOCTb.

41.  3HakomepeMeHHbIE psabl. AOCOIIOTHO U YCIOBHO cxoasiuecs psabl. [Ipu3nak
JletbHunA.

42.  llousarue ¢pyHKIIMOHANBHOTO psifa. PaBHOMepHas cxoqumocts. [IpusHak
Benepurpacca paBHOMEPHON CXOIUMOCTH.

43.  Crenennslie psabl. Teopema Abens. UHTepBan U paanyc CXOIUMOCTU CTEIEHHOTO
pana.

44.  TlouneHHoe MHTETpUpPOBaHKE U AU PEPEHIUPOBAHUE CTEIICHHBIX PSAIOB.

45.  Psagwl Teitnnopa u Maxnopena. CteneHHbI€ psiibl OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIIHI.

Hcnons3oBanue paznoxenus GyHkuuu B psia Teitnopa 1 npuOamKEHHBIX BEIUMCICHHH.

Kpurepun oueHuBanus pe3yJibTaTOB 00y4eHUs

Oyenka Kpumepuu oyenusanus no sxzameny
Buicoxuis OYEHKY «OMIUYHO» 3ACIYHCUBAEM cmy?eHm, 0CB0UBWULL  3HAHUS,
Jposeri «5» YMEHUS, KOMNemenyuu U meopemuseckuii. mamepuan be3 npobenos;
(ommuro) BLINOTHUBWULL 8Ce 3A0aHUs, NPedyCMOmMpeHHble Y4eOHbIM NIAAHOM Ha
BbICOKOM ~ KA4eCMBEHHOM  VPOBHe; npakmuyeckue — HAGLIKU
npogheccuoHanbHo20 NPUMEHEHUS OCB0CHHbIX 3HAHUU CPOPMUPOBAHDL.
Cpeonuii OYEHKY «XOPOULOY» 3ACIYAHCUBAEN CIYOEHM, NPAKMUYECKU NOJHOCbIO
Ypogens «4» 0CBOUBWULL  3HAHUSA, YMEHUs, KOMHemeHYuu U meopemuyecKull
(xopowto) mamepuan, yueOHvle 3a0aHUSI He OYEHEeHbl MAKCUMAIbHbLIM YUCIOM
0annos, 8 0CHOBHOM CPOPMUPOBAT NPAKMUYECKUE HABBIKU.
Tlopozoesuiii OYEHKY «YO08IeMBOPUMENLHOY 3ACTYHCUBAEN CIYOEHM, YACMUYHO C
Ypogens «3» npobenamu  0CBOUGWIUL  3HAHUA,  YMEHUs,  KOMHemeHyuu U
(yooenemeopume | meopemuueckuii Mmamepudan, MHo2ue yyeOHble 3a0anus Jaubo He
JIbHO) 8LINOIHUT, TUOO OHU OYEHEeHbL YUCTIOM OALN08 ONUSKUM K MUHUMATIbHOMY,
HeKomopble NPaKmuieckKue HagblKu He chopmuposanbi.
Munumanvholii | oyeHKy — «HEYOOBIEMBOPUMENbHOY» — 3ACIYHCUBAem — CIMYOEHm,  He
Ypogens «2» 0CBOUBWULL  3HAHUSA, YMEHUs, KOMNemeHyuu U meopemudecKuil
(neyOosnemeopu | mamepuai, yieOHbvle 3a0aHUs He GbINOIHUL, NPAKMUYECKUEe HABLIKU He
MebHO) chopmuposarbl.
OneHouyHBIE CpeACTBA ISl WHBAJIWAOB M JIMII C OTPAHUYCHHBIMH BO3MOXHOCTSMHU

3I0POBBSI BEIOMPAIOTCS C YUYETOM MX WHIWBUIYATHHBIX TICUXO(PH3NIECKUX OCOOEHHOCTEH.
— IIpY HEOOXOMMOCTH UHBATTUIAM U JIMIIaM C OTPaHUYEHHBIMU BO3MOXXHOCTSIMU 3I0POBbSI
MPEIOCTABIIACTCS JOTOJHUTEILHOE BpEMSI ISl MOJATOTOBKU OTBETA HA SK3aMEHE;
— MPU MPOBEICHUU MPOIETYPHI OLICHUBAHUS PE3YIHTATOB 00YyUEeHUS MHBAIHUJIOB U JIUI C
OIPaHUYECHHBIMU BO3MOYKHOCTSMU 310POBbS MPEIYCMATPUBACTCS UCIIOJIb30BAHUE TEXHUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBSI3H C UX UHIUBUIYaTbHBIMUA OCOOCHHOCTSIMH,




— TIpY HEOOXOAUMOCTH JIJISl O0YYAFOIIUXCSI ¢ OTPAHUICHHBIMUA BO3MOKHOCTSIMH 370POBBS
U WHBAJIWIOB IIpOLEypa OICHUBAHUS PE3yIbTaTOB OOYYECHHUS 10 JUCIHUILUIMHE MOKET
MIPOBOJUTHCS B HECKOJIBKO ATAITOB.

[Ipouenypa oleHUBaHUs PE3yJIbTATOB OOYYCHHS WHBAIUAOB U JIMI[ C OTPAHUYCHHBIMH
BO3MOXHOCTSIMH  3JIOPOBbSI 10 JTUCHUIUIMHE (MOJIYJIIO) TMpeIyCMaTpUBaeT IPEIOCTABICHUE
uHpopManuu B QopMmax, aJanTHPOBAHHBIX K OrPAHUYCHHSIM WX 3J0POBbS M BOCIPHUSATHUS
nHpopmanuu:

Jist 11 ¢ HapyIICHUSIME 3PEHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA.

Jli1st JIU1 ¢ HApYIICHUSIMH CITyXa:

— B mieyaTHo opme,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

JItst 11 ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEIILHOTO armapara:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TEpeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJaroumxcsi.

5. Ilepevennb y4eOHOI JIuTEpaTypbl, HHPOPMALMOHHBIX PeCypPcOB H TeXHOJIOTHil

5.1. YueOHasi auteparypa
1. Unvun, B. A. Ochogvl mamemamuueckozo anaruza.: yueonux / B. A. Unvun, 3. I'. Tlo3usx,
noo pedaxyueil B. A. Unvuna. — 7-e uzd. — Mockea: @UIMATIIUT, 2004. — 648 c. — ISBN
5-9221-0536-1. — Texcm: anexkmponnwiil // Jlanv: 2nekmponno-oubIuOmeyHas cucmema. —
URL: https://e.lanbook.com/book/59376
2. Quxmeneonvy, I. M. Ocrosbt mamemamuueckoeo ananusa. yueonux /I. M. Quxmeneonvy.
— 12-e u30., cmep. — Canxm-Ilemepoype: Jlans, 2020 — Yacms 1 — 2020. — 444 c¢. — ISBN
978-5-8114-5338-2. — Texcm: anekmponnwiil // Jlans: s1eKkmponHo-oubauomeunas cucmema.
— URL: https://e.lanbook.com/book/139261
3. Jemuoosuu, b. [1. Coopruk 3a0au u ynpaxcueHuti no Mamemamuyeckomy aHanusy: yueonoe
nocobue onsi 8y306/ b. I1. [lemuoosuy. — 23-e u30., cmep. — Canxkm-Ilemepoype. Jlans, 2021.
— 624 c. — ISBN 978-5-8114-6940-6. — Texcm: snexmpounwviii // Jlans: s1eKmpoHHO-
oubnuomeunas cucmema. — URL: https://e.lanbook.com/book/153688
4. Coopnux 3a0au no mamemamuieckomy aunaiusy: yyeonoe nocooue / JI. /[. Kyopsasyes, A. /1.
Kymacos, B. U. Yexnos, M. U. [llabynun. — 2-e u30., nepepadb. u don. — Mockea: U3IMATIIUT,
[6. 2.]. — Tom 1: Ilpeden. Henpepwvienocmo. [uppepenyupyemocmos — 2010. — 496 ¢. — ISBN
978-5-9221-0306-0. — Texcm: snexkmponnwiii // Jlans: snexmponno-oubnuomeunas cucmema. —
URL: https://e.lanbook.com/book/2226
5. CoopHuk 3a0ay no mamemamuyeckomy ananusy.: yueonoe nocooue / JI. JI. Kyopsaeyes, A. /1.
Kymacos, B. U. Yexnos, M. U. [llabynun. — 2-e u30., nepepab. u odon. — Mockea:
OUIMATIIUT, [6. 2.]. — Tom 2: Unmeepanwvi. Psiovt — 2009. — 504 ¢. — ISBN 978-5-9221-
0307-7. — Texcm: snexmponnvwiii // Jlans: snexmpouno-oubnuomeynas cucmema. — URL:
https://e.lanbook.com/book/2227
6. Cooprux 3a0ay no mamemamuieckomy anaiuzy: yyeonoe nocooue / JI. J[. Kyopssyes, A. /].
Kymacos, B. U. Yexnos, M. U. Illabynun. — 2-e u30., nepepab. — Mockea: ®UIMATIIUT, [o.
2.]. — Tom 3: @ynxyuu neckonvrux nepemennvix — 2003. — 472 c¢. — ISBN 5-9221-0308-3. —
Texcm:  anekmpoumusiii /' Jlanv:  2nexkmponno-oubnuomeunas  cucmema. —  URL:
https://e.lanbook.com/book/2220
7Jlyney K.H, [Tucmennwviii /]. T., @eoun C. H., lllesuenko IO. A. Cooprux 3adau no vicuiel
mamemamurxe. 1 kypc. — M.. Aipuc-npece, 2017. — 576 c.
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789 c.

9. Alpemenko JI. A. Kpamnvie unmeepanoi: Ilpakmuxym. Kpacnooap: Kybanckuii eoc. yn-m.,
2006.- 80 c.

10. Apemenxo JI. A., [loobepesxuna A. U. Kpusonureiinvie u no8epxHOCMHble UHMESPAIbL.
Yyebnoe nocobue. Kpacnooap: Kybanckuii eoc. yu-m., 2012.-109 c.

5.2. Ilepuoanyeckas JuTepaTrypa
He ucnonp3ytorcs npu u3y4eHuu JaHHOTO Kypca.

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJe COBpeMeHHble TpodeccHOHATbHBIE 0a3bl
JAHHBIX U MH(OPMAIMOHHBbIE CIIPABOYHbIE CHCTEMbI

DJIeKTPOHHO-0MOMoTeuHbIe cucteMbl (IBC):

1. DBC «FOPAMT» https://urait.ru/

2. DBC «YHUBEPCUTETCKA S BUBJINOTEKA OHJIAMH» www.biblioclub.ru

3. ODBC «BOOK .rux» https://www.book.ru

4. OBC «ZNANIUM.COM» www.znanium.com

5bC «JIAHb» https://e.lanbook.com

6. MeTonnueckne yKa3aHus 1Jisl 00y4aOUIUXCS 0 OCBOEHUIO U CHHUIIIMHBI (MOTYJIs1)

Texyuuii KOHTPOJIb OCYIIECTBISETCS MPEroiaBaTeeM, BeIyIUM IPaKTHUECKHe
3aHATHS HA OCHOBE BBIIIOJIHEHHUS CTYJICHTAMH JIOMAIIHUX 33/IaHU{ U JIa0OpaTOPHOTO
npakTHUKyMa. B Tedenue cemecTpa mpoBOASTCS KOHTPOJIbHBIE PA0OTHI M TEOPETUYECKUI
KOJIJIOKBHYM. VITOTOBBII KOHTPOIIb OCYIIECTBISIETCSA B (hOpME IK3aMEHa.

KoHTpobHbBIE, KOJUTOKBHYMBI OIEHUBAIOTCS 10 MATHOALIFHON CUCTEME. DK3aMEHBI
OIICHUBAIOTCS 110 CUCTEME: HEYIOBJICTBOPUTEILHO, YIOBICTBOPUTEIILHO, XOPOIIIO, OTIIMIHO.

Ha npakTideckux 3aHATHSX KOHTPOJb OCYIIECTBIISETCS MPU OTBETE Y TOCKH | IIPH MPOBEPKE
JOMAaITHUX 3aJJaHUil.

B ocBoeHMM MUCIUTUITMHBI WHBATUAAMH U JIUIIAMH C OTPAaHWYCHHBIMH BO3MOXHOCTSIMU
3I0pOBbs OOMNBINIOE 3HAYCHHE WMEeT HHJIWBHIyallbHas ydeOHas paboTa (KOHCYNIbTalliu) —
JIOTIOTHATEITFHOE PA3bsICHEHHE yIeOHOr0 MaTepHara.

NunuBuayanbHble KOHCYJIBTAIMM IO TPEAMETY SBISIOTCA BaXKHBIM  (DaKkToOpoM,
CIOCOOCTBYIOIUM HHJIMBUTYaTU3allMN O0yUEHUS W YCTAHOBJIICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy TpernofaBaTeieM W OOyYarolIMMCS WHBAIWIOM WM JHUIOM C OrpaHUYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBBSI.

7.MaTepuajibHO-TeXHUYECKOe o0ecneyeHue mo JUCIUIInHE (MOTYJII0)

HanmenoBaHue cenmanbHBIX OCHAIIIEHHOCTH CHENNABHBIX [lepeuens MUIIEH3NOHHOTO
TIOMEIICHUI TIOMEIICHUH MIPOTrPaMMHOT0 00ecredeHus!

VYuebHble ay IUTOpHUU st | Mebeuns: yaeOHas mebens He npenycmotpeno
TIPOBEJICHUS 3aHATHH JIEKIIMOHHOTO | TeXHuuecKue cpesicTBa 00yUeHHUS:
THUIIA 9KpaH, IPOEKTOP
VY4aeOHble ayIUTOpHN i | Mebenb: yueOHas mebens He npenycmotpeno
MIPOBECHUS MPaKTHYECKHUX
3aHSTHH, IPYIIIOBBIX "
WHJIMBHYAIbHBIX  KOHCYJIbTAlUH,
TEKYIIEero KOHTPOJIS u
IPOMEXKYTOUHOH aTTecTallu

Jns  camocTosTeNnbHOW — paboThl  OOy4YarOUIMXCSl  MPEAYCMOTPEHBbl  MOMELICHUH,
YKOMITJIEKTOBAaHHBIE CIICIMATM3UPOBAHHON MeOebio, OCHAIIEHHBIE KOMIIBIOTEPHON TEXHUKOH ¢


https://urait.ru/
http://www.biblioclub.ru/
https://www.book.ru/
http://www.znanium.com/
https://e.lanbook.com/

BO3MOXXHOCTBIO ITOJKIHYCHHUA K CCTH «I/IHTepHeT» H obecreueHHEM A0CTyIIa B 3JICKTPOHHYIO

UH(POPMALIMOHHO-00pa30BaTENbHYIO CpEely YHUBEPCHUTETA.

HaunmeHoBaHHEe TOMEIIEHUN 119
CaMOCTOSTENTFHON pabOTHI
00yJaroImuxcst

OcHalIeHHOCTD TIOMEILECHUH TS
CaMOCTOSTENEHON pabOTHI
0o0yJaromuxcs

[lepedeHp TMLIEH3MOHHOTO
MIPOTPaMMHOTO 0OecTieueHHS

TTomemieHue a1 caMOCTOSATEIHLHOMN
paboThI o0y4aromuxcs (IUTaTBHBIN
3an HayuHoii OnOIHOTEKN)

Meobenp: yuebnas mebenb
Kommiexr  cnenuann3upoBaHHON
MeOen: KOMITBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMITBIOTEpHAs
TEXHHKA C TOAKIIOUEHHEM K
nHpopMannoHHO-
KOMMYHUKAIIMOHHOMN cetu
«HTEepHET» W OCTYIOM B
JNIEKTPOHHYIO  UH()OPMAIHOHHO-
00pa3oBaTEIbHYIO cpeny
00pa3oBaTeNbHOW  OpraHU3alUH,
BeO-KamMephl, KOMMYHHKAI[HOHHOE
obopymoBaHHe, OOECIICUHBAOIIEE
JOCTym K  CETH  HWHTEPHET
(npoBoaHOE COC/INHECHHUE u
OCCIIPOBOJTHOC  COCIUHEHHE IO
texuosorun Wi-Fi)

Tlomenienne mj1si caMOCTOSTEILHOM
paboTsl o0yuaromuxcs (ay IMTOpus)

MebGenb: yueOHas Mebeb
Kommnexkt  crnenmann3upoBaHHOMN
MeOeJn: KOMITBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMITBIOTEPHAS
TECXHUKaA C IIOAKJIFOUECHUEM K
HHPOPMALHOHHO-
KOMMYHHKAIIHOHHON ceTH
«VHTEpHeT» M OCTYyIOM B
9JIEKTPOHHYI  HMH(OpPMaIHOHHO-
00pa3oBaTeIbHY IO cpeny
00pa3oBaTesbHON  OpraHu3aLuH,
BeO-KaMepbl, KOMMYHHKAIIMOHHOE
obopynoBaHue, oOecrneunBaroIee
JA0CTyl K CEeTHU HUHTEPHET
(mpoBoxaHOE COEIIMHEHHE U
0ecrpoBOJTHOE  COEIWHEHUE IO
texuosorun Wi-Fi)




