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1 Hesn 1 32124 U3yYeHU S TUCHHUILIUHBI.

MatemaTuueckuii aHaIIN3 SIBIIIETCS 6a30BOM yUeOHON AUCHIUTUIHHOM, HETISIMU U 3a/1a4aMU
KOTOPOH ABJISIETCA TEOPETHYECKOE U MPAKTUYECKOE OCBOCHHME CTYJACHTAMH MaTEMAaTHYECKHX
METOJIOB, HEOOXOAMMBIX TIPU U3yUEHUH OOIIMX U CTICIIUATBHBIX YICOHBIX TUCITUTUINH Pa3TUIHOTO
coiepkaHusa. B mpupose um TEXHUKE BCIOAY BCTPEUYAIOTCA JBHMIKEHHUS, MPOLECCHI, KOTOPhIE
OMHCHIBAIOTCA (PYHKIMAMH. 3aKOHBI SIBICHUH MPHUPOABI TaKXKe OOBIYHO OIMUCHIBAIOTCS
bynkuusvu. OTcro/1a 00bEKTHBHAS BAYKHOCTh MATEMAaTHUYECKOTO aHAJIN3a KaK CPEJICTBA H3yICHHS
¢yHkuuii. MaTtemMaTn4eckuil aHaJIM3 — 3TO YaCTh MAaTEMAaTHUKH, B KOTOPOH METOJaMH Ipe/ieioB
nsyvarorcs GyHkuu. OCHOBY MaTeMaTHYE€CKOTO aHalM3a COCTABIISIET TEOPHS JEHCTBUTEILHOTO
qrclia, TEOPHUs TPEEIIOB, TEOPHUs PSIOB, MU (HEepPeHIINATFHOES U UHTErPATbHOE UCUUCIICHUE IS
BCIIIECTBCHHBIX (DYHKIIMH OJHOM BEIIECTBEHHOW TMEPEMEHHONM W HX HEMOCPEICTBCHHBIC
NpWIoKeHus. B pesynbrare manpHeimero pa3Butus nuddepeHnaIbEHOTO U UHTETPAILHOTO
UCYUCIICHUS (DYHKIIMM OJHOW TEPEMEHHOW M OOOOIICHHS BCTPEYAIONIUXCS B HEM IOHSATUH
MOSIBUJIMCH TaKHME pa3Jiebl MAaTEMAaTHUECKOTO aHamn3a Kak auddepeHnnanbHoe U HHTErpaTbHOe
UCUYUCIICHUE (DYHKIIMH HECKONBKUX TIEPEeMEHHBIX. B IUCHMIUIMHE W3y4aroTCs TakkKe
HENOCPE/ICTBEHHBIEC TPHIIIOKEHUS U (P PEepeHITNATBHOTO U MHTETPATLHOTO UCUHUCTICHH S, TAKHE KaK
TEOPHS DKCTPEMYMOB, TEOPHS HESABHBIX QYHKIUM, paabl Dypbe.

1.1 Ileanb ocBoeHHUS JTUCHHUILIHHBI.

Henap AUCHUIUIMHBI — U3YYCHHE TCOPETHYECKUX OCHOB MATEMATHUYECKOTO aHAU3a,
OCBOCHHME METOJIOB HCCIIC/IOBaHUSI (PYHKIMH W (OPMHPOBAHUE Y CTYJCHTOB HAaBBIKOB
KOPPEKTHOTO MCIOIB30BAaHUS MATEMATUYECKUX (POPMYIT M METOOB BBIYHMCIICHUS, CIOCOOHOCTH
MPUMEHSTH 0a30BbIC 3HAHUS [Tl IPAKTHYSCKOTO UCIIOIb30BaHUS MATEMATHUYECKHX METO/IOB IIPH
aHaJIM3e, PEIICHUH U CO3JJaHUU MaTEMaTHIECKUX MOJICIICH TUITOBBIX MPOPECCHOHAIBHBIX 33/1a4.

1.2 3agaun AMCHUILIHHEI

Baxneiimeit 3amadei monroroBku OakanaBpa Ha DOTD yHHBepcuTeTa SBISETCS
(dbopMHpOBaHUE Y CTYJICHTOB BBICOKUX MPO(ECCHOHAIBHBIX KaueCTB. 3HAUUTENIbHAas pPOJib IpU
TOM OTBOJUTCA MaTeMaTH4eCKUM aucuuiianHaMm. OCHOBHBIMM B Kypce MaTeMaTUYECKOTo
aHaiu3a SBJIAIOTCS TOHATHUS BEILECTBEHHOIO 4YMCJIa, MHOXKECTBA, (YHKIMM, Ipejaena,
MPOU3BOJHON, MHTerpaia. be3 3TuX moHATUN ObulM ObI HEBO3MOXHBI MHOTHE pacyeThl B
COBpEMEHHOM (u3nke, MexaHuke u T. 1. [lo3ToMy HE0OX0AMMO 3HATh (PUZNYECKYIO CYIIIHOCTh
(yH/IaMEHTaJIbHBIX TMOHATUH, TEOPETHMUECKHE OCHOBBI ITHX IOHSATUM, 3aKOHbI M METO[IbI
MaTeMaTHYECKOr0 aHaJIu3a, U CIIOCOObI UX MPUMEHEHUS B PU3NUECKUX TUCIUIUINHAX U IPYTHUX
oOnactsx 3HaHui. opmupoBaHue y cTyAeHTa QyHAaMEHTaIbHBIX TOHATHI U 3HAHUM:

— (opMupoBaHUe 3HaHUI O EHCTBUTENBHBIX YUCIIAX U ONEPALUAX C ACHCTBUTEIbHBIMU
YUCIIAMY;

— (opmupoBaHuEe 3HaHHMH O CBOWCTBaX MpEENOB IOCIENI0BATEIbLHOCTEH W MpeAesioB
GyHKIMI OHON M MHOTHX NepeMeHHbIX. OBajleHne MeToAaMH BBIYMCIIEHUS TIPEIEIIOB;

— (hopMUpOBaHME 3HAHUHN O JIOKAJIBHBIX U TJI00abHBIX CBOWCTBAX HEMPEPBIBHBIX (DYyHKIHIHA
OJIHOW M MHOTHX IIEPEMEHHBIX;

— (opMupoBaHUE 3HaHUI O MPOU3ZBOAHBIX, UX T€OMETPUUECKOM U (PU3NYECKOM CMBICIE,
muddepeHMpyeMblX (QYHKIMAX OJHOW M HECKOJIBbKUX IMEPEMEHHBIX, a TAaK)K€ HaBBIKOB HX
NPUMEHEHHS K UCCIIEI0BAaHUIO CBOMCTB (DYHKIMI U OTBICKAHUIO UX MPUOIIKEHHBIX 3HAUCHUH;

— (opMupoBaHue 3HaHUI 00 UHTErPUPOBAHUU (HYHKUIUN OJHOW U MHOTHX MEpEMEHHBIX,
BKJIIOUAsl ONpee/IEHHbIE, KpUBOJIMHENHBIE, KPATHBIE U TIOBEPXHOCTHBIE MHTETPAJIbI; OBJIAICHHUS
HABbIKAMU MX BbIUMCJICHUS U TPUMEHEHUS;

— (hopMupoBaHHE TNpeACTaBICHUN 00 OCHOBHBIX JIEMEHTAaX TEOPHUM IIOJIsL, OBJaJICHHUE
HaBbIKaMu npuMeHeHus popmyiibel ['puna, Ctokca u Octporpajckoro-I'aycca;

— (opMHpOBaHUE 3HAHUN O YUCIIOBBIX, (PYHKIIMOHAIBHBIX M CTENIEHHBIX PsJiaX, YMEHUH U
HaBBIKOB MCIIOJIB30BaHMS MpecTaBleHus GyHkiuit B Bume psaaa Teinopa.

OOmmMM  3a7a4aMu  JUCLUUIUIMHBL  SBISIOTCS  OOy4YeHHME CTYJCHTOB OCHOBHBIM
MaTeMaTUYeCKUM METO/JaM, HEOOXOJMMBIM Jii MOJEIMPOBAHUS pealbHBIX IPOIECCOB U



apreHuil. @opMHUpOBaHUE Y CTYJIEHTOB CIIOCOOHOCTH MPUMEHSTHh IMOJTY4YEHHbIE 3HaHUS K
MOCTPOCHUIO W aHAIM3y MATeMaTHYEeCKUX MOJENeH pa3auyHbIX MPOLECCOB IMPU IOUCKE
ONTUMAJIBHBIX PEUICHUH U BHIOOPE HAMTYUILIHUX CIIOCOOOB peanu3alii 3TUX PEeIIeHUH.

1.3 MecTo AucuMnIMHbI (MOIYJisl) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

JucturnanHa «MareMaTHYeCKHil aHaau3» OTHOCUTCSA K o0s3aTellbHOM 4YacTth bioka 1
"Mucturuael (MoayJn)" ydeOHoro miaHa. B cooTBeTcTBUM ¢ pabOYUM y4eOHBIM TUTAHOM IS
Hanpasnenus 03.03.02 Ousuka qUCIUIUIMHA U3y4aeTcss Ha 1 Kypce 1o ouHOM ¢popMe 00ydIeHHUS.
Bun npomexxyTouHOM aTTecTaluu: SK3aMeH.

Jlist u3ydeHusi TUCHUIUIMHBI «MaTeMaTudecKuil aHanu3» TpeOYIOTCs 3HAHHS U3 Kypca
MaTeMaTUKH CpelHed IIKoJAbl B 00beMe, BKIIOYAKONeM anredpy, Hayala aHalu3za,
TPUTOHOMETPHIO, TUTAHUMETPHUIO W CTEPEOMETPUIO0. 3HaHUs, MOJYYCHHBIE B OTOM Kypce,
UCIOJNB3YIOTCA B (DYHKIMOHAIBHOM aHanu3e, AuQQepeHnnaibHol reOMeTpUM U TOIMOJIOTHH,
muddepeHINATBFHBIX YPABHCHUSAX, YPABHEHUSX MATEMATHUYECKOW (U3MKHU, TCOPUH YHCEN,
METOJaX ONTHMHU3ALMU, B (DU3MUECKUX TUCIUIUIMHAX, TaKUX KaK ONTHKA, TEOpeTHuYecKas
MEXaHHUKa JIp.

1.4 Ilepevyenb MIaHMPyeMbIX Pe3yJIbTATOB O0Oy4YeHHUS] MO JUCHUILIMHE (MOAYJI0),
COOTHECEHHBIX C INIAHNPYEeMbIMH Pe3yJIbTATAMH OCBOCHHA 00Pa30BaTeJbHOM IPOrPaMMBbl

W3ydyenne naHHOM y4yeOHOM AMCUMIUIMHBI HANpaBleHO Ha (OPMHUpPOBaHHE Y
00yJaroUMXxCcsl CICIYIONUX KOMITETEHIIUN:

KOJI 1 HAMMCHOBAHUC I/IH}II/IKaTOpa*}IOCTH)KCHI/IH Pe3yJ’IBTaTI)I 06yquI/m 10 JTUCLMITJIMHC
KOMIICTCHIIH

OIIK-1 Cnoco6en npuMeHSATH 0a30BbIe 3HAHHUSA B 00J1acTH (PU3UKO-MATEMATHYECKHX H (HJIH) eCTeCTBEHHBIX
HayK B cdepe cBoeil npoeccHOHAIBLHOM

HOIIK-1.1. Tlommmaer Teopermdeckne © | 3HaeT (pyHIAMEHTAIbHBIC TOHATHSA, OCHOBHBIC ITOJIOKEHUS ]
METOJOJIOTHYECKHE  OCHOBaHUS  M30paHHOH | MPUHIMIBI MAaTEMAaTHYECKOTO aHAIN3a, IPUKJIAJHBIC acIICKThI
obmactn  (U3MKO-MaTeMaTHYeCKUX W (WIM) | JUCHMIUIMHBL.

€CTECTBEHHBIX HayK YMeeT BBIBIATE M AHAIM3UPOBATh MaTEeMaTHYECKYIO
CYIIHOCTb npobieM, BO3HHUKAIOIINX B X076
npodeccuoHaTbHOM JeSITeTbHOCTH, u KOPPEKTHO,

UCIIOJIb30BaTh JUIsl UX PEIISHUS] COOTBETCTBYIOMINI (DH3HKO-
MaTeMaTUYECKUI annapar.

Biageer HaBbIKaMU KOPPEKTHOI'O UCIIOJIb30BAaHUS METOZOB
MaTEMAaTUYECKOr0 aHanu3a K IOCTPOCHHIO W aHAIN3y
MaTeMaTHYecKHX Mojene (HU3MYEeCKnX MpOLEcCcOB U
MIPUMEHSTH UX B IPOECCHOHATBHON IS TEIbHOCTH.

Pe3ynbraTel 00yueHHUs] MO TUCHMIUIMHE JOCTUTAIOTCS B paMKaX OCYIIECTBJICHHS BCEX
BUJIOB KOHTaKTHOW M CAMOCTOSITENIbHOM pabOThl 00y4aroIIUXCsl B COOTBETCTBUHU C YTBEPKICHHBIM
y4eOHBIM IIJIAHOM.

WuaukaTtopbl  TOCTMXKEHUS  KOMIIETEHIMH CUUTAlOTCS  COPMUPOBAHHBIMU  IPH
JOCTH>KEHUH COOTBETCTBYIOIIUX UM PE3yJIbTaTOB O0YUYEHHUS.

2. CTpyKTYypa M colepkaHue TUCHUIINHBI
2.1 PacnpenesieHue Tpy10€MKOCTH AUCHHUILIMHBI 110 BUAaM padoT

Oo6miast Tpy0éMKOCTh AUCIUIUTHHBI cocTaBisteT 10 3auetHsix exuuuil (360 gacos), ux
pacmpezienieHue Mo BuaaM paboT MpeCTaBICHO B TAOIHIIE



Bunst pabot Bcero ®dopma oOyueHus
4acoB OYHO- 3a04Has
oHad 3a04Has
1 2 X X
ceMecTp ceMecTp cemMecTp Kypc
(Jacken) (dackr) (Jackr) (Jackr)

KonTakTHas pa6oTa, B TOM 4Hncie: 1326 68.3 64,3
AynauTopHbBIE 3aHATHS (BCEro): 132 68 64
3aHATH JCKIIMOHHOTO THIIA 66 34 32
J1a00paTOpHBIE 3aHATHUS
MIPAKTUYCCKHE 3aHATHS 66 34 32
CEMHHAPCKHE 3aHATHI
HNHasi KOHTaKTHas padoTa: 14,6 7,3 7,3
KoHTponb caMocToATEIbHON PabOTHI 14 7 7
(KCP)
ITpomexytounas arrectanus (MKP) 0,6 0,3 0,3
CamocTosiTeJbHAasi padoTa, B TOM 142 69 73
yHcie:
Konmponvuas paboma 40 20 20
Camocmosmenvhoe usyyeHue pazoenos,
Camono02omosKka (npopabomka u
nosmopenue JeKYUOHHO20 Mamepudand u
mMamepuana — y4ebHUKO8 U Y4eOHbIX 102 49 53
nocobuil, n0020MosKa K 1a60pamopHuIM U
NPAKMUYECKUM 3AHSAMUSIM, KOLOKGUYMAM
um.o.)
[ToaroToBKa K TEKYIIEMY KOHTPOIIIO
KonTtpoin: 71,4 35,7 35,7
IToaroroBka Kk sK3aMeHy 71,4 35,7 35,7
O6masn qac. 360 144 180
TPYAOEMKOCTh B TOM YHCJIe

KOHTAKTHAasA 132,6 68,3 64,3

padoTa

3a4. efg 10 5 5

2.2 Conepxxanme Q¥ CHUNITHHBI

Pacnpenenenne BumoB ydeOHON pabOTHI M HX TPYJOEMKOCTH TIO pa3ieaM JAUCIUTUTAHBL.
Paszensl (TeMbl) QUCHUILINHBL, U3y4aeMbie B 1 cemectpe (ouras hopma obyuenus)

KomnmaecTBo yacos

A Bueayaut
Ne HaunmenoBanue paznenos (Tem) yAutropHas OpHas
Bcero pabora
pabota
JI 113 CPC
1. Baenenue B ananus 10 2 2 6
2. [Ipemen nocne0BaTeIbHOCTH 17 4 2 11
3. [Ipemen 1 HemPepHIBHOCTH PYHKITUH 26 8 6 12
4. JuddepernnpoBanre HyHKIHN OIHOM MepeMeHHOH 32 8 8 16
5. Heonpenenénnslii uHTErpa 26 6 8 12
6. OnpenenéHHbINA UHTErPaAJl U €r0 NPUIOKEHUS 26 6 8 12
HUTOI'O no pasoenam oucyuniurvl 112 | 34 34 69
KonTpouss camoctositenbHoi pabotsl (KCP) 7
[IpomexyTounas arrecramus (MKP) 0,3
[ToAroToBKa K TEKYLIEMY KOHTPOJIO 35,7
OO1mas Tpy10eMKOCTb 0 AUCIUIUINHE 180

Paznensl mucuuIuinHbl, 3yyaeMsie Bo 2 cemectpe (ouras ¢popma obyuerus)




Konugectso yacos
Bueayaur
Ne HaumenoBanwue pasnenos (Tem) AyauTopHas op}i]aﬂ
Bcero pabota
pabota
JI 113 JIP CPC
7 DYHKIMA MHOTHX TIEPEMEHHBIX 10 2 2 6
8. JuddbepennmpoBanne GyHKIMA MHOTHX IEPEMEHHBIX 18 4 2 12
9 KpartHble HHTETpaIBl M KX TPUIOKESHUS 24 6 6 12
10. |KpuBonmHEHHbBIC HHTETPAJIBI 22 4 6 12
11. |IToBepXHOCTHBIC HHTETPAJIbI. DJIEMEHTHI TCOPHH ITOJIS 32 8 8 16
12. |[YwmcnoBble, YHKIIMOHAIBHBIE ¥ CTCIICHHBIC PSIBI 31 8 8 15
HUTOI'O no pazodenam oucyuniumul 138 | 32 32 73
KoHTpoas camocTosrensHoM paboTsl (KCP) 7
IIpomexxyTounas arrectanus (MKP) 0,3
IToaroToBKa K TEKyIeMy KOHTPOJIIO 35,7
OO6mas TpyJ0eMKOCTh 1O JUCIMILTHHE 180

[Tpumeuanue: JI — nekmuwm, 13 — mpaktudeckue 3ansatus / cemuHapsl, JIP — maGopaTopHbie
sansaTusi, CPC — camocrositenpHas paboTa CTyIeHTa

2.3 Conep:xaHue pa3iesioB (TeM) THCIHIINHBI
2.3.1 3ausaTHuda JeKINOHHOr0 THIIA

HanmeHnoBanue pasaena DopMa TeKy1LEero
P Copneprxanue paszena (TeMsl) p Y
(TemsI) KOHTPOJIS

1. Beenenue B anamm3  |[Ipeamer MaTeMaTHUecKoro aHanm3a. [lOHSATHE MHOMKECTBA.
Onepanm  Haxg MHOXecTBamH. Jlormdeckas CHMBOIHKA.
CBoiicTBa [NIEHCTBHUTENBHBIX dYHcel. AOCOIIOTHAs BETUYMHA
grciaa. MHOXecTBa Ha TPSAMOW, OKPECTHOCTH. BepxHas u P
HIDKHSISL TPaHHU YHCIOBBIX MHOXKECTB. TeopeMa CyIecTBOBaHHUS
BEpXHEW (HIKHEH) TpaHM YHUCIOBOTO MHOXecTBa. [IpuHIMM
Apxumena. IIpuHuMn BIOXKEHHBIX OTpe3koB. [IpencraBneHue
JNCHCTBUTEIBHBIX YHUCEN JCCATUYHBIMU Jpo0smu. OoOmiee
nousitie QGyHkuuu (otobpaxenus). Kommoszuws (yHKIHA.
OobpatHas  Qyukius. YucnoBsle  yHkiun. OCHOBHBIC
aJeMeHTapHble (DYyHKIMH, UX CBOHCTBAa U rpadukn. OyHKImH,
3aJaHHbIC HESIBHO, MapaMETPUYECKUMH ypaBHCHUSMH U
YpaBHCHHSAMH B TOJSIPHBIX KOOpAHWHATAaX. | mmepOonndeckue
(YHKIWHU, UX CBOMCTBA M rpad)HKH.

2. Ilpenen Onpenenenue  mpenena  nocinenoBaTenbHocTH.  CBOMCTBa
MOCJIEIOBATEIEHOCTH | CXOJSINEHCS MOCTIeIOBaTEeIbHOCTH: €IWHCTBEHHOCTh IIpeiena,
OTPaHUIECHHOCTh CXOJISIIENCS [10CJIEIOBATELHOCTH. K
Beckoneuno MaJible u 0OECKOHEYHO GoJbIIne
MOCJIeIOBATEILHOCTH.  ApudMeTHYeCKHe  Omepaluu  Haj
CXOJSAIIMMUCS MOCIEA0BATENbHOCTAMHU. CBOMCTBA CXOASIIIEHCS
MOCIIEIOBATENHHOCTH, CBSI3aHHBIE C HepaBeHCTBaMmH. lIpenen
MOHOTOHHOH 1mocienoBarenbHOCTH. Yucino «e». IlpuHnun
CTSTHBAIOIIMUXCS OTPE3KOB. [IpUMephl BBIYUCIICHUS TMPEAEIOB
MOCTICTOBATEIFHOCTEH € IMOMOMIBI0 TPUHIIMIIA CXOAHMOCTH
MOHOTOHHOM IOCJIEI0OBATEILHOCTH. [1oamocien0BaTeIbHOCTH U
YaCTUYHBIC TpENeNbl YHCIOBOW MOCIeNoBaTeNlbHOCTH. Jlemma
bonbsnano-Belepurpacca. DyH1TaMEHTalIbHbIE
nocyenosarenbHocTU. Kputepuit Ko cxoqumoctu 4ucioBoi
MOCJIeIOBATEILHOCTH.

3. IIpenen n [MonsTre npenena ¢pynkuun. OnpeneneHne npeiena GyHKIUH 110
HENPEPBIBHOCTh Komm wu mo TeiiHe. OKBHBalNGHTHOCTh oOmpeneneHud. | /loka3aTembCcTBO
GyHKIIH Omnpenenenne mpenena (YHKIMH Ha S3bIKE OKPECTHOCTEH. TEOpEM 11O

Beckoneuno maneie u 6eckoHewHO Oosbinue QyHkuuu. OOIee aHAJIOTHH
ompeneNieHNe Tmpenena (QYHKIUH Ha S3BIKE OKPECTHOCTEH. | (0 yCMOTPEHHIO
CaoiicTBa TipenesioB GyHKINH. ApuPMETHIESCKHAE OTIepaIlii HaT JIEKTOpa)
¢byHKumsaMu, wuMerommMu  npenensl. CBoiicTBa  mpepena K
(GyHKIMH, CBA3aHHBIE C HepaBeHCTBaMH. [Ipenen KOMITO3UIMHU
¢ynkiuid. [Tpenenst MoHOTOHHBIX (yHKumil. Kpurepuit Komwm




CyllecTBOBaHUs mpenena (QyHKkuuu. [lepBblid 3amevarenbHBINR
mpegen U ero cueiacTsus. Bropoil 3amedarenbHBIM Ipenel.
CrnenctBust BTOpPOTO 3aMedarenbHOro mpenena.  IlonsTne
HenpepbIBHOCTH  (pyHKnmMH B TOouke. JIokanpHBIE CBOHCTBa
HETIPEPBIBHBIX (hYHKIMH, HEPEPHIBHBIX B TOUKE. TOYKH pa3pbiBa
¢ynkH. HempepsIBHOCTS OCHOBHBIX 3JEMEHTapHBIX (DYHKITHH.
CpoiicTBa (yHKIWIA, HENpPEepHIBHBIX Ha OTpe3ke. Teopema
Bonpnano-Komu (0 mpomMexyTouHOM 3HAYeHWH (DYHKITHH).
CnenctBue Tteopembl. IlepBas Teopema Beliepmrpacca (06
orpann4eHHocTH QyHKIMHN). Bropas Teopema Beiiepiirpacca (o
JOCTHKEHHH (QYHKIMEH SKCTpeMalbHbIX 3HaYeHuil). CpaBHeHHe
¢ynkmuid. O — cumBonuka. Teopembl 00 BKBHBaJIEHTHBIX
¢ynkipsax. CpaBHeHHEe OECKOHEYHO MaJIbIX (PYHKIMH

Juddepenunponanue
¢GbyHKUMH OqHOM
[IEpEMEHHOMN

Onpenenenue  MPOU3BOTHOM, €e  TEOMETpUYECKHA |
MeXaHW4eCcKui cMbIcn. OIHOCTOPOHHME ¥ OECKOHEYHBIE
MIPOU3BOIHBIE. Ta6numa MIPOU3BOHBIX OCHOBHBIX
3JIEMEHTaPHBIX GyHKIHI. Juddepernnan GyHKIHM.
leomerpruecknii u ¢usnueckuid cmbicn  auddepernnana.
[IpaBuna muddepeHnrpoBaHIL CYMMBEI, pasHOCTH,
Mpou3BeieHNsT M dacTHoro (yHKmmA. IIpomsBomHas oOpaTHON
GyHKIMM, (GYHKIOUM, 33JaHHOM HESBHO W TapaMeTPHYECKH.
[pousBosanas komno3unuu GyHkiui. MHBapraHTHOCTH (GOpMBI
nepBoro nupepennnana. I[IpousBoansie n auddepeHIuas
BeIcIIMX mopsinkoB. Jluddepenunansl BBICHIMX TOPSAKOB OT
cnoxHbIX QyHkimi. Teopembr Depma, Posus, Jlarpamka, Koru.
IIpaBuno Jlonurans pPacKpbITHA HEOIPEACIECHHOCTEH.
Mmuorounen Teitmopa u popmyna Teiinopa quddeperunpyemoit
(GyHKIMH, pa3nudHble (OPMBI 3alHCH OCTAaTOYHOTO WICHA.
IMpumenenns Gopmynsl Teiutopa K HaXOXICHHIO IPENIEIOB U
3HadeHnd ¢QyHKmmid. VcciemoBanme —(QyHKIUWI:  ycioBHs
MIOCTOSTHCTBA M MOHOTOHHOCTH; 3KCTPEMyMBl, HaIpaBIICHNE
BBINTYKJIOCTH Tpaduka QyHKIUH, TOUKH Meperunda, aCUMITOTHI.
OkcTpeManbHble 3HaueHHs (YHKIMH Ha OTpe3Ke.

IIposepka
CyIECTBEHHOCTH
YCIIOBUH TEOPEM
(0 ycMoTpeHuto

JIEKTOpa)

K

Heonpenenennsiii
HHTETpal

IlepBooOpa3Hass (GYHKIMH ¥ HEONPEICIICHHBI HMHTETpal,
cBoiictBa. Tabmuua HeonmpeneaeHHbIX HHTErPaloB OCHOBHBIX
3eMeHTapHbIX (GyHKIHA. OCHOBHBIE METOBI UHTCTPUPOBAHUS:
3aMeHa MEePEMEHHOT0, MHTETPHPOBAHUE MO YacTsM. [IpocThie
IpoOM ¥ WX HUHTErpUpOBaHHE. Pa3jiokeHHE palnnOHATIBHOM’
¢byHKIMKH Ha TpocThie Apobu. MHTerpupoBaHue paroOHAIbHBIX
¢byukiuii.  VMHTErpupoBaHWe  MPPAIMOHANBHBIX  (DYHKIHI.
WuterpupoBaHue TPUTOHOMETPUYECKUX M TUIEPOOIHUYSCKUX
¢ysaxumid. [ToxcranoBku YeObimena.

OnpenenéHHblit
WHTETPaN U ero
TIPHIOKCHUS

3amaun, NPUBOJAINME K HOHSATHIO ONPENENCHHOTO HHTErpana.
[TonsTve onpeneneHnoro wuHrerpana. HeobOxommumoe ycimoBue
uaTerpupyemoct. Cymmbl JlapOy u ux cBoiictBa. Kpurepwmit
uHTErpupyeMoctd 1o Pumany. Kiaccel uHTErpupyeMsIx
¢bynkuui. HWHTerpan ¢ NEpeMEHHBIM BEPXHUM  IIPEAEIIOM.
®opmyna Herotona — JleitOuuna. IloHsTHE NIITUHBI KPHUBOH.
Huddepennnan xyru raankoil KpuBoil. Beraucienue JUIMHBL IyTH
C IIOMOINBIO OMpeIeNeHHOro uHTerpana. [loHATHe IUIOmAAN
IUIOCKOW (Urypsl. BeipakeHue ruromany uaTerpasoM. [ToHsTHEe
o0beMa IpoCTpaHCTBEHHOH obiacTH. Beruncnenne oobema Tena
C TIOMOIIBIO TOMNEpeyHbIX cedeHui. OO0beM Tena BpalleHUs.
Brruncnenue nnomaaeil nosepxHocteit Bpamenus. [Ipunoxenue
OIIpEeIeIeHHOTO MHTerpaia K 3agadaM ¢usuku. HecoOcTBeHHBIE
uHTerpaibl. MHTerpamsl ¢ OECKOHEUHBIMH  IIpeJieNIaMH.
WuTerpans! oT HeOrpaHWYeHHBIX GyHKIUH. [Ipu3Haku cpaBHEHUS
1 HEKOTOPBIE YCIOBHSI UX CXOANMOCTH.

VYceTHbll onpoc

OyHKIUA MHOTUX
TIepEMEHHBIX

Jluneitnoe  mpoctpaHctBo  R™.  Hopma,  cXoguMmocTh
MOCTeIOBaTeNbHOCTH  To4deK. OTKPBITBIE W 3aMKHYTHIC
MHO>KECTBa, UX CBOWCTBA, OKPECTHOCTHU. [|BOIHBIE U NIOBTOPHbIE
mpenensl.  llpemen  (yHKIMM ~ MHOTHX  TEPEMEHHBIX,
HenpepbIBHOCTE. BemecTBeHHas (QyHKIMS IByX HEPEMEHHBIX U

YcTHbll onpoc




ee rpaduk, TMHUM YpoBHS. JIOKanbHbIE CBOWCTBA HENPEPHIBHBIX
¢ynkimid. CoiicTBa (yHKLM, HENPEPHIBHBIX HA KOMIIAKTE.

Hduddepenunposanue
(GyHKINH MHOTHX
HepEeMEHHbIX

YacTHble TIPON3BOJHBIE W YacTHbIC AU(QepeHranbl GyHKINT
MHOTHX TepeMeHHBIX. uddeperunpyeMocTs GyHKIMA MHOTHX
niepeMeHHbIX. [lomabit muddepenmman. ['eomerpuaeckuii cMbICT
YacTHOU MPOU3BOIHON M oIHOTO nuddepernnana. KacatenpHas
IUIOCKOCTh WM HOpMalb K THOBepxHocTH. HeoOxomumoe u
JocratodHoe ycnoBue aupdepernupyemoctrn. JlocraTrodHoe
ycnosue  auddepenmupyemoctn.  IlpomsBomgHas — CIIOKHOU
¢ynkiun. MHBapuanTHOCTS (opMmbl nepBoro audepeHnuania.
[MpousBosHas mo HampasieHuto. ['paauent. [IpousBognbie U
muddepeHnnansl  BBHICHIMX — HOPSAKOB.  YCJIOBUSL PaBEHCTBA
BTOPBIX Tpou3BoAHbIX. Popmyna Teinopa ¢GyHKIMH MHOTHX
nepeMeHHbIX. JIOKaJgpHBIH  3KCTpeMyM (YHKIUMM MHOTHX
nepeMeHHBIX. HeoOxommmoe ycnoBue skcTpemyma. Kpurepmit
CuipBecTpa 3HAKOOIPEICIICHHOCTH KBAJAPATUYHON  (OPMEL.
JlocTaTouHBIC YCIOBHS JIOKAIBHOTO 3KCTpeMyMa. Bwrumcienne
MPOU3BOMHBIX ~ (YHKIWMH, 3aJaHHBIX HESBHO. JIOKambHBIN
9KCTpeMyM (YHKIMHM ABYX MepeMeHHbIX. Heobxommmoe u
JOCTaTOYHOE YCJIOBHSA OJKcTpemMyma. [loHsATHE 00 yCIOBHOM
3KCTpeMyMme. MeTos HeomnpeaeneHHbIX MHoxuTenel Jlarpanxa.
Haxoxnenne HanOoIbIIEro ¥ HAMMEHBIETO 3HAYCHHs (PYHKINI
Ha KOMIIAKTe.

VYcTHbIl onpoc

KpatHsle uaTerpaisl u
UX OPUI0XKEHUSI

3ajauy, NOPUBOJAIIME K TOHATHIO JIBOMHOTO HHTETpana.
Onpenenenne  nBodHOro  uwHTerpama. Mepa  JKopaana.
W3mepumMbie MHOXecTBa Ha IutockocTH. Cymmel J{apOy. YciaoBus
CyLIECTBOBaHMS JBOHHOro uHTerpana. CBoicTBa JBOHHBIX
uHTerpanoB. CBeneHHe IBOMHOrO WHTErpaga K MOBTOPHOMY B
cllydae MPSMOYTOJIBHOW M KPHBOJHMHEHHON oOmacTeil. DieMeHT
IUTOIIA N B KPUBOJIMHEHHBIX KOOpJWHATaX. 3aMEeHa IIEPEMEHHBIX
B JnABOMHOM wuHTerpane. IlonsipHble KkoopauHatbl. TpoiiHble
MHTETpajbl ¥ UX BBIYHUCICHHUE. 3aMEHa IIEPEMEHHBIX B TPOHHOM
uHTerpaie. llunmmHnpuyeckue W cdepuyeckue KOOPIMHATHI.
[IpuMeHeHHne KpaTHBIX MHTETPAJIOB K PEIICHHIO TeOMETPUUECKUX
U pU3MYECKHUX 3aau.

10.

KpuBonuneitnsie
HUHTETpabl

KpuBonuseitnsle uHTErpansl |-ro u 2-ro poja, uX CBOWCTBa.
I'eomeTpruecKkuii CMBICT KpUBOJIHMHEHHOTO HHTEerpaia I-ro poxa.
CBs3b MEXIy KPUBOJIMHEITHBIMH HHTETpajaMu 1-ro u 2-To pona.
CnocoObl  CBelleHHMsI ~ KPUBOJIMHEWHBIX  HMHTETPaloOB K
onpezneneHHbIM uHTerpanam. ®opmyna [puna. Ycnosus
HE3aBHCUMOCTH KPUBOJIMHEHHOT'O MHTErpajia 2-ro poja OT IyTH
HMHTETPUPOBAHMSI. Cuyuaii TIOJTHOTO midpepennnana.
[TepBooOpaznas JUIs TIOJIBIHTET PAJIBHOTO BBIPAXKCHUS
P(x,y)dx + Q(x,y)dy. Pabora cuioBoro mojs. Bbrumucienue
TUTONIA/IH C TIOMOIIBIO KPHUBOJIMHEHHBIX HHTETPAJIOB.

P
YcTHbli onpoc

11.

IloBepxHOCTHBIE
HHTETPabI.
OJneMeHTHl TEOpHUU
TOJIst

Ilonarue rnagkoi mnoBepxHOCTH. BekTropHO-mapamerpuyeckas
¢dopma 3amaHus mnoBepxHOCcTH. KacaTenbHasi IUIOCKOCTh H
HOpMallb K  TIOBEPXHOCTH. [Tnomans  MOBEPXHOCTH.
IloBepxHOCTHBIE HHTErpaysisl |-To poja M WX CBOWCTBA.
JBycTopoHHHE TOBepXHOCTH. OpHEHTanMus TMOBEPXHOCTH W
BBIOOp  CcTOpoHBI. Hampapnsiomme  KOCHHYCHI — HOPMAIH.
[ToBepXHOCTHBIE HHTETPAJHI 2-TO poJa U UX cBoicTBa. CrIocoObI
CBEJICHUs MOBEPXHOCTHBIX MHTErPAIOB K JBOMHBIM MHTErpajaM.
Portop, muBeprenums, uupkynsanus. Dopmynsl Crokca Hu
Ocrporpazackoro-I'aycca B BekTopHOH (opme. [loTok BekTopa
yepe3 IMOBEPXHOCTb. YCIOBHS MOTEHUHAIBHOCTH BEKTOPHOTO
II0JIS1 B IPOCTPAHCTBRE.

ITnceMenHbIH
onpoc

12.

Uucnossle,
(hyHKIIMOHAJTIBHBIC U
CTETICHHBIE PSB!

UucnoBoit psn. OmpeneneHne cyMmbl psga. Heobxommumoee
YCIOBHE CXOJUMOCTH psifia. Psii reoMeTpryecKoil mporpeccum.

CaoiicTBa cxozmsmuxcs psgoB. Kpurepuit cxogumocTu psiia ¢
HEOTPHULATSIBHBIMI WieHaMH. [IpH3HAKH CXOAWMOCTH PSIIOB:
cpaBHeHms, JlamambGepa u Komm, wWHTErpambHBIN MpHU3HAK
cxonuMocTH. OOGOOUICHHBIM TapMOHHYECKHH psii M ero

YO




CXOJMMOCTb. 3HaKoNepeMeHHbIe psipl. [loHsTHEe abcomroTHON M
ycinoBHOM  cxommmoctH.  Ilpusnak  JleiOuuma.  Iowmsitme
(YHKIIMOHAIBHOTO psifia, €ro CyMMBI. PaBHOMEpHAs: CXOAUMOCTD.
IIpusnak Beiiepmrpacca paBHOMepHOH cxomumoct. CBOWCTBA
PaBHOMEPHO CXOZSIIMXCs (PyHKINOHAIBHBIX psioB. CTENEHHBIE
psanbl. Pammyc M MHTEpBal CXOOUMOCTH CTENEHHOrO psja.
JuddepernupoBaniie ¥ HWHTETPHUPOBAHHME CTEICHHBIX PSIOB.
Paner Teitmopa m Maxutopena. CreneHHBIE pPAOBl OCHOBHBIX
SIIeMEHTAPHBIX QyHKIui: e*, sinx, cosx,(1+ x)", In(1 + x).
Ucnonws3oBanue pasnoxeHus ¢yHkuun B psin  Teiuopa B
NPUOMMKEHHBIX BBIUUCICHUSX M TIPH BBIYUCICHUH TPE/IENIOB
¢ynkuun. Psaner @ypee. YenoBust pasnokeHus QyHKIUH B Psij
®ypre. Paznoxenune B psin Dypre Hemeproauyeckoi GyHKIUH,
3alaHHOM B INPOM3BOJIBHOM IIPOMEXYTKe. PaznoxeHue B pan
Dypbe TOABKO IO KOCHHYCaM HJIU TOJIBKO 10 CHHYCaM.

2.3.2 3aHATHSA CEMMHAPCKOrO TUINA (MPAKTHYECKHE 3AHATHA)

HaumeHnoBanue paznena
(Temsr)

TemaTuka 3aHATHI

dopMa TEKYILIEro

KOHTPOJIS

BBenenue B anamm3

Nepanyy HaJ MHOXecTBaMH. Jlormdeckass cumBosimka. Meto
rareMaTHdecko MHAyknuu. bunom HeioToHa. AGcomoTHA
eIuYnHa 4ucia. PenieHue 4uCIOBBIX HEPABEHCTB YPABHECHUY
ofepKAIUX MOIYyJb. MHOXeCTBa Ha IpPSIMOH, OKPECTHOCTH
BepXHsIST M HIDKHSSL TPaHU YHMCIIOBBIX MHOXECTB. Kommozunun
yukuuit. OOparHast ¢yHkuus. OCHOBHBIE —3JIEMEHTAPHEI
YHKLIMH, MX cBoiictBa M Tpaduku. Kommozunus ¢yHKuui)
OpaTHas hyHKIHA, GbyHKIIH, 3a/1aHHbBIE HesBH(
apaMeTPUYECKIMHU YPAaBHCHHUSAMH W YPABHCHHSMH B IOJISIPHBI
oopaMHaTax, runepOoiamdeckne (QYHKIHH, WX CBOMCTB
ocTpoeHue rpaduKoB. BepXHsist u HWOKHSS rpaHy (PYHKIHH.

Pemenue 3amau.
KP-1
n3-1

Ilpenen
[M0CJIEI0OBATENLHOCTH

Boruncnenune npezena MOCIEI0BATENBHOCTEN.
Apndmernueckne ornepanuu Haj CXOASALIUMHUCS
MOCJIEI0BATENBHOCTAMMU. Brruucnenue IIPEJIEI0B
[IOCJIEZI0BATEIBHOCTEN C IOMOILBIO MPUHIUIA CXOIAUMOCTH
MOHOTOHHOHM IIOCJIEJOBATEIbHOCTA. YacTUuHBIE IIPEIEIIbI
YHUCJIOBOW IIOCIENOBAaTEIBHOCTUH. BepXHMH U  HUWXHUU
IPEIEIIbI

Pemenue 3amau.
KP-1
n3-1

[Ipenen u
HeTNpepbIBHOCTh
dhyHKIIH

Texuuka BbIYHMCIEHUS mpenenoB (yHkuuit (packpbiTre
HEOIPEACIEHHOCTEH, 3aMEHa IEPEMEHHOI0 IIPYU BEIYUCIICHUU
npenena). Vcnonp3oBaHue 3aMedaTelbHBIX IIPEJIENIOB IPH
BBIYMCIICHUH Tpe/ienioB. Berunciaenus npenenoB QyHKINNA ¢
MOMOIIBI0  aCHMITOTHYECKMX (GOpMyIT H TeopeM 00
SKBUBAJICHTHBIX  (yHKOMsX.  Ilpenensl  MOHOTOHHBIX
(dyrxuuit. [TepBrlit 3aMeyaTenbHBIA MPEe | ero CISICTBH.
Bropoit 3ameuarensHble npenen CnencTsBus  BTOPOro
3amedarenpHoro nmpexaena. CpasHenne QyHkmmidi. O —
cumBoiHKa. CpaBHeHHE OECKOHEYHO ManbIX (GYHKIHUI.
HccnenoBanne GyHKIMH HA HEMPEPHIBHOCTD. ToUKM pa3pbiBa
(hyHKIIMH, ux KJaccuuKarus. HenpepeiBHOCTB
anemeHTapHbIX (yHkumit. Knaccudukanus Touek paspbisa.
JlokanpHBIE CBOWCTBA HEMPEpPHIBHBIX (QyHKIMA. CBoWCTBa
(YHKIIM, HEIPEPBIBHBIX Ha OTPE3KE.

Pemenue 3amau.
KP-2
n3-2

Juddepenunposanue
(byHKIMIA ogHON
[epeMeHHOI

Haxoxnenne mpou3BogHOW (YHKIMH, 3aJaHHOI SBHO,
UCTIONB3Ys MpaBuiia quddepeHnrpoBaHns CyMMBI, Pa3HOCTH,
MPOU3BEACHHS M YACTHOTO (DYHKIMH, KOMITO3UIIUH (YHKIHH.
Haxoxnenne npousBopHol oOpaTHON (GyHKINH, (QYHKIHH,
3aJaHHOI TapaMeTpu4eckKd | HesBHO, uddepeHnmana
¢yskoun.  Pemenme  3amad  MPHKIAQAHOTO — XapakTepa,
WCTIONB3YSl  TEOMETPUYECKHM W (PU3WYECKWid  CMBICT
IIPOU3BOJHOM u muddepeHnmana. Haxoxnenue
MPOM3BOMHBIX W A (EepeHnanoB BBICIINX IOPSIKOB.
IIpaBmwio  JlomuTanss  pacKpbITUsS — HEOIPENEICHHOCTEH.
[Tpumenenns popmyisl Teiopa K HAX0XKICHUIO IPEIETIOB 1

Pemenue 3agau.
A
KP-3
n3-3




3HaueHMH ¢yHkumi. MccnenoBanue QyHkumit: ycioBus
MOCTOSIHCTBA U MOHOTOHHOCTH; DKCTPEMYMBI, HalpaBlICHHE
BBIIYKJIOCTH  Tpaduka  (QYHKIHMH, TOYKH  Ieperuoda,
acumMnToTel. HaxokaeHwe  SKCTpeMalbHBIX — 3HAYEHUM
(hyaKnmn Ha oTpeske. Ob0mas cxema ucciaeI0BaHus QYHKIINH
¥ IOCTPOCHUs Tpaduka

Heonpenenennsrit
HHTETpal

Brruncienne wWHTETpanoB, «ONMM3KHX» K  TaONUYHBIM,
UCTIONB3Yysl OCHOBHBIE METOJIBI WHTETPUPOBAaHUS (3aMeHa
MIEPEMEHHOTO, HWHTErpUPOBAHNE no JacTIM).
Wnrerpuposanue palMOHAaJIbHBIX, HppalMOHAIIbHBIX,
TPUTOHOMETPUYCCKUX M THIEPOOTUUCCKUX  (DYHKIIHH.
IMoncranoBku YeObinieBa. BrlumcieHHe WHTETPagoB C
[IOMOIIBIO CTENEHHBIX PSAJIOB.

KP-4
ns3-4

OnpenenéHHblit
UHTErPal U ero
MPUITIOKESHUS

Beruncienne onpezpeneHHoro uHrerpaina 1o  Gopmyie
Herorona-JleiiOunma. MeTox 3aMeHbl  NEpEMEHHON W
MHTETPUPOBAHUS [0 YaCTSAM B OINpPENCIEHHOM HHTErpale.
Brrauciienne IIMHBI KPUBOW, TUTOINAIN TJIOCKOH (HUTYPHI,
o0beMa Tena ¢ MOMOIIBIO MMOTIEPEYHBIX CEUCHMI, 00beMa Telia
BpallleHuUs, IIoIaae TIOBEPXHOCTEH BpalllCHHUS.
[IpuMeHeHre OMpeNeNeHHOT0 WHTEeTpaja K (QH3HMYSCKUM
3amadyaM. BerumcieHne  HECOOCTBEHHBIX  HHTETPAIIOB.
IIpu3Haku cpaBHEHHMS M HEKOTOPBIE YCIOBHUSA CXOJUMOCTH
HecOOCTBEHHBIX MHTerpayioB. MHTerpanbl ¢ OECKOHEYHBIMU
npezaenamu. VHTerpansl OT HEOTPaHWYEHHBIX (YHKIHH.
IIpu3Haku cpaBHEHHMS M HEKOTOPBIE YCIOBHUSA CXOJUMOCTH
HECOOCTBEHHBIX HHTETPAJIOB.

Texnuka
BBIYMCIICHUS
HUHTETpaoB,

KP-4
n3-4

DyHKIUA MHOTUX
TIEPEMEHHBIX

BemectBeHHas (QyHKIMs IBYX IEPEMEHHBIX M €€ rpaduk,
JUHUM YpOBHS. BplumcneHne [ABOWHBIX W MOBTOPHBIX
npenenoB. Haxoxnenue obnacteil ompeneneHUs (GyHKLIUH
MHOTHX IEPEMEHHbBIX, JHHHH M TOBEPXHOCTEH YpPOBHS,
npenena, HCCICNOBAaHWE Ha HENPEephIBHOCTh  (YHKUIUH
MHOTHX NEPEMEHHBIX.

Pemenue 3agauy,
IIposepka
JIOMAIIHETO

3aaHHus,
KP-5, U3-5

JduddeperunpoBanue
(GYHKIWH MHOTHX
NepeMEHHBIX

PasHble cnocoObl HaxOXICHHS YacTHBIX NPOU3BOJHBIX H
mupdepeHnratoB  (GYHKIMH  MHOTHX  TEPEMCHHBIX.
[TpousBonHas cioxHo# (yHKIMH. MIHBapuaHTHOCTH (hopMBI
neporo auddepeHiuana. BplunciaeHHe MPOU3BOIHBIX
(hyHKIMH, 3a7JaHHBIX HesiBHO. Haxo’kIeHne mpou3BOIHOH 110
HalpaBJeHUI0, TrpagueHTa (QyHKuud. [‘eoMeTpuuecKuii
cMbicn nosHoro auddepennuana. KacarenbHas mI0OCKOCTh U
HOpPMaJlb K IIOBEPXHOCTH. BplumcieHne NpOW3BOAHBIX W
muddepennnanos Beiciux nopsakoB. Popmyna Teinopa.
OkcTpeMyM (yHKIMM MHOTMX IepeMeHHbIX. HaxoxaeHue
YCIOBHOTO  JKCTpEMyMa  METOJOM  HEOIpeeieHHbIX
MHOXuTenen Jlarpamxa. HaxoxaeHue Haubonbliero u
HaMMEHBIIIETro 3HaueHHs (QYHKIHMI Ha KOMIIAKTe.

Permenue 3amauq,
KP-5, U3-5

KpatHsie uaTErpael u
UX IPUI0KEHUST

Brruncnenne 1BOMHBIX HHTerpanoB. CBeneHHe BOIHOTO
HHTErpaja K TOBTOPHOMY B Cllydae INPSMOYTOIBHOH U
KPHUBOJIHMHEHHOH obnacTeil. 3aMeHa IIepEMEHHBIX B IBOITHOM
unrerpaie. [lonsipapie koopanHaThl. TpoiHBIE HHTETPAJBI U
UX BBIYMCIICHUE. 3aMeHa NIepeMEHHBIX B TPOHHOM HMHTETpaJe.
Lunmeapryeckne n cepuueckne KOOPJIMHATEHI.
[lpumeHeHne  KpaTHBIX ~ HHTETpajioB K  PEIICHHIO
TeOMETPUYECKHUX U PU3HYECKUX 3a/1ad.

Pemenue 3amau,
KP-6, 113-6

10.

Kpusonuneliinsie
HMHTETPaIbl

BoluncneHne KpUBOIMHEHWHBIX MHTETPajoB IEPBOro U
BTOPOro poza. I'eoMeTpUdeCKUil CMBICI KPUBOJUHEHHOTO
uHTEerpana |-ro poma. BpuucieHwe  KpHUBOIMHEHHBIX
HMHTETPAJIOB BTOPOTO poja ¢ momoiisio (Gopmynsl ['puHa.
YcnoBust HE3aBHUCHMOCTH  KPMBOJMHEWHOTO  HMHTErpaja
BTOPOTO POAa OT MyTH HHTerpupoBaHusa. Ciydail HOIHOTO
muddepenmana.  Haxoxaenue  mepBooOpa3HOW — amst
NOJBIHTErpabHOrO  BhipakeHus P (x,y)dx + Q(x,y)dy.
Brruncnenue paboThl CHIIOBOTO 11011, BhIuncienue miomaan
C TIOMOUIBbIO KPUBOJIMHENHBIX HHTETPAJIOB.

Pemenne 3agay,
KP-7, U3-7




11.

IToBepxHOCTHBIC
WHTETPAbI.
DNEeMEHTHI TEOPHUH TTOJIS

Boruncienne Imomag  MOBEpXHOCTH. [lOBepXHOCTHBIC
uHTErpanbl |-ro poma u wux cBoiictBa. IloBepXHOCTHBIE
HMHTETpaNbl 2-TO pola W WX cBoicTBa. CriocoObl CBEICHHS
MMOBEPXHOCTHBIX HHTEIPAJIOB K ABOMHBIM HHTErpaiaMm. Porop,
quBepreHiys,  uupkymsinusi.  @opmyner Crokca u
Octporpanckoro-I'aycca B BekropHoir (opme. Ilorox
BEKTOpa Yepe3 MOBEPXHOCTh. YCIIOBUS MOTEHIHMATHLHOCTH
BEKTOPHOT'O IOJIsI B IPOCTPAHCTBE.

Pemenue 3agay,
A
KP-7, U3-7

12.

YucIIoBEIE,
(hyHKIIMOHATIBHEIC U
CTENEHHBIE PSIIbI

Haxoxpenne cymmbl pspga.  Pag reomerpuyeckoit
mporpeccun.  HMccnenoBaHue — CXOOAMMOCTH — PSIIOB €
MOJIOXKUTEIbHBIMA ~ WICHAMHU. 3HAKONEPEMEHHBIC  PSIbI.
[Tonsitue abGcomoTHOM M ycnoBHOW cxomumoctH. [IpusHak
Jletionuna. VccnenoBanue cxoamMmocTd (yHKIHMOHAIBHOTO
psna. IlpusHak Belepmrpacca paBHOMEPHOM CXOJUMOCTHU
(yHKIIMOHATBHOTO psiza. HaxoskaeHne paanyca u HHTEpBana
CXOIUMOCTH CTEIICHHOTO psfa, oOOJacTH CXOAWMOCTH.
JuddepenunpoBanne n HHTETPUPOBAHUE CTETICHHBIX PSAIOB.
Psger Tefimopa m Maknoperna. Pasznoxenne ¢(yHKOWA B
CTENCHHBIC pAApl. Vcronp3oBaHne pasinokeHUs (yHKOIUU B
psin Teitnopa B mpHOMMKEHHBIX BBIYUCICHUSAX M IPHU
BBIYMCIICHUH TpeziesioB QyHKIuH. Pasnoxenue B psan Oypbe
neproandeckor ¢ynkuun. Paznoxenue B psan Dypoe
Herepuoaudeckoil  GyHkuuM, (QyHKUMHM, 3aJaHHOW B
IIPOU3BOJIBHOM IpoMexyTke. PasnoxeHue B pan Dypse
TOJIBKO 10 KOCHHYCAM MJIM TOJIBKO IO CHHYCAaM.

Pemenue 3amauq,
KP-8, 3-8

3amuTa naboparopnoit padotsl (JIP), Bemmonnenue kypcosoro npoekra (KIT), kypcoBoit
paboter (KP), pacuerHo-rpadmueckoro 3amanmsi (PI'3), manmcamme pedepara (P), acce (D),
kostokBuyM (K), rectupoBanue (T), ycrasiit oripoc ( YO)

2.3.3 llpumepHasi TeMATHKA KYPCOBBIX padoT (MIPOEKTOB)
KypcoBsie paboTsl HE TPEYCMOTPEHBI YYEOHBIM ILIAHOM.

2.4 TlepedyeHb y4eOHO-METOAMYECKOr0 o0ecreYeHHs A CAMOCTOATE/ILHONH PadoThl
o0y4aomuxcs Mo JMCHUIIHHE (MOYJII0)

Ne

Bug CPC

CaMOCTOSATENIFHON pabOTHI

HepequL y‘IC6HO'MCTOI[I/I‘I€CKOFO obecrnieueHus JUCHUILIWHBI I10 BBIITIOJIHCHHUIO

Bsenenue B ananus

—-657c¢.T.2-789c.

ananusy. Jlanw, 2021. — 624 c.

Jugppepenyupyemocmo. M.: @uzmamaum, 2019. — 496 c.

1. 3opuu B. A. Mamemamuueckuii ananuz. B 2-x uv. M.: MITHMO, 2020. Y. 1
2. Jlemuoosuy b.I11. Coopnux 3a0au u ynpaj)cHenuii no Mamemamuyeckomy

3. Kyopssyes JI /., Kymacos A.J]., Yexnos B.H., [llabynun M.1. Cooprux 3a0au
no mamemamuyeckomy anamuzy. Tom 1. Ilpeoen.

Henpepuignocme.

4 Jlyney K.H, [Tucmennoui /1.T. , @eoun C.H., [llesuenxo 0.A. Coopruk
3aday no svicweu mamemamuxe.l kypc. . — M.: Aiipuc-npecc, 2017. — 576 c.

[Ipenen
[OCJIEI0OBATENLHOCTH

—-657c¢T.2-789c.

ananusy. Jlanw, 2021. — 624 c.

lugppepenyupyemocmo. M.: @usmamaum, 2019. — 496 c.

62u. M, 2009. Y. |.—464c., Y. Il. — 646¢.

1. 3opuu B.A. Mamemamuueckuii ananus. B 2-x uv. M.: MIJHMO, 2020. Y. 1
2. Jlemuoosuu B.II. COopuux 3a0ay u YNpasyCHeHuil no MamemamuyecKomy

3. Kyopssyes J1./]., Kymacog A./[., Yexnos B.U., lllabynun M.U. Coopnux 3a0au
no mamemamuueckomy auamuzy. Tom 1. Tpeoenn.

Henpepvignocmo.

4 Jlyney K.H, [ucmennvui /1.T. , @eoun C.H., [llesuenxo FO.A. Coopruk
3adau no gvicwei mamemamuxe.l kypc. . — M.: Aupuc-npecc, 2017. — 576 c.
5. Unvun B.A., Ilozusk 3.1 Ocnosbl mamemamuiecko20 aHaiu3a: y4ieOHux,

IMpenen dynkyun

Y 1-657cT.2-789c.

1. 3opuu B. A. Mamemamuueckuii ananuz. B 2-x u. M.: MITHMO, 2020.




2. Hemuoosuu B.I1. Coopruk 3a0ay u ynpaj)CHeHuu no Mamemamuyeckomy
ananusy. Jlanws, 2021. — 624 c.

3. Kyopssyes J1./]., Kymacog A./[., Yexnos B.U., lllabynun M.U. Coopnux 3aoau
no mamemamuyeckomy awanuzy. Tom 1. Ilpeoen. HenpepuvigHocmeo.
JTugppepenyupyemocms. M.: @usmamaum, 2019. — 496 c.

4 Jlyney K.H, [ucmennoui /1.T. , @eoun C.H., llleguenxo FO.A. Coopruk

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

5. Unvun B.A., Ilosnax 3.1 OcHosbl MamemMamuyecko2o aHaIu3d: y4eOHuxK, 6
2uy. M., 2009. Y. 1. — 464c., 4. 1l. — 646¢.

HenpepsiBHOCTS pyHKINT

1. 3opuu B. A. Mamemamuueckuii ananuz. B 2-x u. M.: MI[HMO, 2020.
Y 1-657cT.2-789c.
2. emuoosuu b.I11. Cooprux 3adau u ynpasxcHenuii no Mamemamuieckomy
ananuzy. Jlanws, 2021. — 624 c.
3. Kyopsisyes JI/l., Kymacos A.J]., Yexnos B.U., [llabynun M.H. Céoprux 3a0au
no mamemamuyeckomy awaauzy. Tom 1. Ilpeoen. Henpepuignocme.
JTugppepenyupyemocms. M.: @usmamaum, 2019. — 496 c.
4 Jlyney K.H, [ucmennoui /1.T. , @eoun C.H., [llesuenxo F0.A. Coopruk
3a0au no evicweu mamemamuxe.l xkypc. . — M.: Aiipuc-npecc, 2017. — 576 c.
S5.Unvun B.A., Ilosnax 3.1 Ochosbl MamemMamuyecko2o aHanu3d: y4eOHuK, 6
2uy. M., 2009. Y. |. — 464c., 4. 1l. — 646¢.

JduddepenunpoBanue
GdbyHKIMN 0HON
MepeMEeHHON

1. 3opuu B. A. Mamemamuueckuii ananus. B 2-x u. M.: MIJTHMO, 2020.
Y 1-657c¢T.2-789c.
2. Jlemuoosuy b.11. CoopHuk 3a0ay u ynpajcueHutl no Mamemamuieckomy
ananusy. Jlanws, 2021. — 624 c.
3. Kyopsisyes JI /., Kymacos A.J]., Yexnos B.H., [llabynun M.H. Cooprnux 3a0au
no mamemamuueckomy auamuzy. Tom 1. Ilpeden. Henpepuvignocmeo.
ugppepenyupyemocmo. M.: @uzmamaum, 2019. — 496 c.
4 Jlyney K.H, [Tucmennoui /1.T. , @eoun C.H., [llesuenxo F0.A. Coopruk
3a0au no evicweu mamemamuxe.l kypc. . — M.: Aiipuc-npecc, 2017. — 576 c.
S5.Unvun B.A., Ilosnax 3.1. OcHobl mamemamuyecko2o aHaiu3da: yueoHux, 6
2uy. M., 2009. Y. |. — 464c., 4. 1. — 646¢.

Heonpenenéunpiit
HHTETpa

1. Jlemuoosuu b.I1. Cooprux 3a0au u ynpajicueHuii no Mamemamuyeckomy
ananusy. Jlawns, 2021. — 624 c.

2. Kyopseyes JI/1., Kymacoe A.J]., Yexnos B.U., lllabynun M.U. Coopruk 3a0au
no mamemamuyeckomy auanusy. Tom 2. Humeepanvl. Paovl. M.: @uzmamaum,
2019. - 504 c.

Onpenen€HHBINA HHTETpAI,
HECOOCTBEHHBIN WHTETpAI,
TIPUIIOKEHHUS
OIIpe/IeJICHHOT'0 HHTEerpaja

1. lemuoosuyu B.I1. Coopruk 3a0au u ynpaj;cHeHutl no Mamemamuieckomy
ananusy. Jlanw, 2021. — 624 c.

2. Kyopseyes JI./1., Kymacoe A./]., Yexnos B.U., lllabynun M.U. Céoprux 3a0au
no mamemamuyeckomy auausy. Tom 2. Humeepanvl. Paowvl. M.: @uzmamaum,
2019. - 504 c.

3. Quxmeneconvy I'M. @uxmenconvy [.M. Ocnogbl mamemamuueckozo
ananusa: yyeonux; 6 2 m. CI1o. Jlanw, 2020. T. 1. - 440c., T. 1. - 463c.

JduddepenunpoBanue
(YHKIHH MHOTHX
HEepPEMEHHBIX

1. Jlemuoosuu b.11. Cooprux 3a0au u ynpajxcuenuii no Mamemamuyeckomy
ananusy. Jlawnws, 2021. — 624 c.

2. Kyopsaeyeg JI. /., Kymacoe A./]., Yexnos B.U., [llabynun M. 1. Coopruk 3a0au
no mamemamuyeckomy avanusy. Tom 2. Hnmeepanei. Paovl. M.: @uszmamaum,
2019. - 504 c.

KpatHble nHTErpaibsl 1 uxX
IIPUIIOKEHUS

1. llemuoosuu B.I1. Coopruk 3a0au u ynpaj;cHeHutl no Mamemamuieckomy
ananusy. Jlanw, 2021. — 624 c.

2. Kyopseyes JI/1., Kymacoe A.J]., Yexnos B.U., lllabynun M.U. Coopruk 3a0au
no mamemamuyeckomy auanusy. Tom 2. Humeepanvl. Psaovl. M.: @uzmamaum,
2019. - 504 c.

3. Apemenxo JILA. Kpammvie ummeepanvi: Ilpaxmuxym. Kpacnooap:
Kybanckuii 2oc. yn-m., 2006.- 80 c.

10

Kpusonuneiinsie u
MIOBEPXHOCTHBIE
UHTETrpabl

1. Jlemuoosuy b.I1. Coopnux 3a0au u YnpagrCHenuil no MamemamuiecKkomy
ananuzy. Jlanw, 2021. — 624 c.

2. Kyopsisyes J1./]., Kvmacos A./l., Yexnos B.H., [llabynun M.1. Coopnux 3a0au
no mamemamuydeckomy ananusy. Tom 2. Humeepanvl. Paovi. M.: @Quzmamaum,
2019. - 504 c.

3. Apemenxo JI.A., [loobepeskuna A.U. Kpusonuneiinvie u nosepxnocmuvie
unmeepanvl. Yuebnoe nocooue. Kpacrnooap: Kybaunckuii coc. yu-m., 2012.-

109 c.




11 Uucnossle, 1. Jlemuoosuu b.11. Cooprux 3a0au u ynpajxcueHuii no Mamemamuyeckomy
(YHKIMOHAIbHBIE U ananuzy. Jlanw, 2021. — 624 c.

CTETICHHBIE PSJIBI 2. Kyopsaeyes JL/J., Kymacos A./]., Yexnos B.HU., [llabynun M.U. Coopnux 3adau
no mamemamuyeckomy auausy. Tom 2. Humeepanvl. Paowvl. M.: @uszmamaum,
2019. — 504 c.

Y4eOHO-MeTOIUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 00yYaroImIUXCs U3
YKCJIa UHBAIMJIOB U JIUI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTAMH 3710poBbs (OB3) npenocrasistorcs
B (hopMax, aTanTHPOBAHHBIX K OTPAHUUYEHUSIM HX 3[0OPOBBS M BOCIIPHUATHS UH(DOPMALIIH:

Jnist 1 ¢ HapyIIEHUSIMU 3PEHHUS:

—B MI€YaTHOM opMe YBEITUUYEHHBIM HIPUPTOM,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA,

Jjig U1 ¢ HapyHIeHUSIMU CTyXa:

— B mieuaTHo opme,

— B popMe IEKTPOHHOTO TIOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapaTra:

— B IIeYaTHOM ¢opme,

— B (popMe 3JIEKTPOHHOI'O IOKYMEHTA,

JlaHHBIN TepeueHb MOXET ObITh KOHKPETU3MPOBAH B 3aBUCUMOCTH OT KOHTHHICHTA
oOyyJaroumxcsi.

3. Oo0pa3oBaTe/ibHbIEe TEXHOJOTHH, NMPUMeHsieMble MPU OCBOEHMH IMCUHHILIHHBI
(MmonxyJis)

B xome wu3yueHus [OUCHMIUIMHBI TPEAYCMOTPEHO HCMOJIB30BAHHE  CIICIYIOLIUX
00pa3oBaTebHBIX TEXHOJOTHUM: JICKIIUH, MPAKTUYECKHE 3aHATHs, TOJTOTOBKA IHChbMEHHBIX
AHAIUTUYCCKUX PpadoOT, CaMOCTOSITENIbHAs padoTa CTYJICHTOB (M3y4YeHHE TEOPETHUYECKOTO
MaTepHuaa; BbIIOJHEHHUE TOMAIIHUX 33/IaHUI, BBINIOJTHEHUE NHMBU1yaIbHBIX TUIIOBBIX 33JaHUN;
MOJITOTOBKA K OIPOCY; IMOATOTOBKA K 3a4ery). [lone3nsl ciuemyroniue (GopMbl pabOTHI: JICKITHH C
NPOOJIEMHBIM HM3JI0KEHHEM; JUCKYCCHH IO CJIOXHBIM BONPOCaM; TEXHOJIOTUU Pa3BUTHUS
KPUTHYECKOTO MBIIUICHUS;, (POPMBI paOOTHI, HAIIPABJIICHHBIC HA YCBOCHHE 3HAHHWHA U CIIOCOOOB
JNEUCTBUII MO CaMOKOHTPONIO; (opMbl  pabOThI, CIOCOOCTBYIOIIME CaMOPA3BUTHUIO U
€caM000pa30BaHUIO CTY/IEHTOB.

KoMneTeHTHOCTHBI MOAXOA B paMKax MpenojaBaHUsl IUCUUILIMHBI peaau3yercs B
WCIIOJIb30BAHUHM HMHTEPAKTHUBHBIX TEXHOJIOTMM M aKTUBHBIX METOJOB (MPOEKTHBIX METOJIHK,
pa3bopa KOHKPETHBIX CUTYyallMii) B COYETaHUU C BHEAYTUTOPHOU PabOTOM.

NudopmaninonHble  TEXHOJOTHH, NPUMEHSEMbIE TPU U3YUYEHUU  JTUCHUTLIIUHBIL:
HCIOIb30BaHUE MH(GOPMAITMOHHBIX pecypcos, JOCTYIIHBIX B nH(}OpPMaIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu IHTepHET.

AnantuBHbIe 00pa30oBaTeNbHbIE TEXHOIOTUH, IPUMEHSIEMBbIC TTPH U3YUYEHUH AU CIUTLIAHBI
— I8 JIMI C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI TPEIyCMOTPEHA OpraHU3aIMs
KOHCYJIbTAllU} C UCHOJIb30BAHUEM JIEKTPOHHOM MOYTHI.

4. OueHo4yHbIe CpeACTBAa I  TeKyHIero KOHTPOJsS  yCeBaeMOCTH W
NMPOMEKYTOYHOM aTTeCTAlUU

O1eHOYHBIC CpENCTBA MpeIHA3HAuUCHBl Ui KOHTPOJIE M OLEHKH 00pa30BaTEebHBIX
JTOCTHKCHHU I 00y4aromnuXCsi, OCBOMBIITNX TPOrpamMMy yueOHOM TUCTTUTITUHBI «Mamemamuyueckutl
aHanus».

Or1ieHOYHBIE CPEICTBA BKIIFOYAIOT KOHTPOJIbHBIE MaTEPHAIbl IS IPOBEACHUS TEKYIIEro
KOHTPOJISA B hOpME 3a0aHull K KOHMPOIbHbLIM pabomam, UHOUBUOYANbHBIX 3A0AHUL, YCMHO20
onpoca, 60npocog K KONIOKEUyMy 7 TPOMEXKYTOUHOW aTTecTamuu B (GopMe  BOMPOCOB K
IK3aMEHY.

CTpyKTypa OLIEHOYHBIX CPEACTB JJIsl TeKYILIeil U MPOMEKYTOYHOM aTTecTAlluU

| | | P€3yJ'IBTaTBI O6y‘IGHI/IH | HaumenoBanne OLICHOYHOTI'0 CpeACTBA




/o

Kox u HanmeHoBaHME
HHAUKATOpa
(B cooTBeTcTBUH C 1. 1.4)

(B cooTBetrcTBUH C 1. 1.4)

Texymmit KOHTpOJIB

IIpomexxyTounas
aTTecTalus

HOIIK-1.1. [Hornmaet
TEOPETHYECKUE "
METO/I0JIOTMIECKHUE

OCHOBaHHSA  W30paHHOM
obmactu ¢u3nKo-
MaTeMaTHIeCKuX W (WIJIH)
€CTECTBEHHBIX HAayK

3HaeT
MelCTBUTEIBHBIX
(hyHIaMeHTaIEHBIC TTOHATHS]
aHanmM3a: TOHATHE  (DYHKITHH,
KOMIO3HIINH (PYHKIWHA, Tpadukn
(yHKOWH; TOHATHE  TIpeena
[MOCIICTOBATEIILHOCTH, (YHKITUH,
X CBOWICTBA; METO/Tb]
HAX0XKJICHUS TIPEICIIOB.

Ymeer  pewmaTh  3ajaud
MCTIOB30BaHUCM METO/Ia
MaTeMaTHIECKON WHITYKITH;
MPOU3BOMUTH apU(PMETHUCCKIE
ImelcTBUS HaJ ACHCTBUTEIHHBIMY]
GHCIAMH, peIlaTh 3agaddl ¢
MCTIOTb30BaHUEM MeToza
MaTeMaTHIECKOU WHIYKITUH,
Brnaneer HaBbIKaMY|
MPAKTUYECKOTO  HCIOJIb30BAHMUS]]
BHaHUIl (QOpMyNT TPU peEIICHUH
TUIOBBIX  3a7gad,  METO/AaMHyl
IMoKa3aTebCTBA TeopeM;
TEXHUKOI BBIUUCIICHUS MTPE/ICIIOB|
ToCIIeIOBaTEIbHOCTEH il
(byHKITHH.

TOTIOJIOTHIO|
YHCell,

P.

Bonpoc na xonnoxeuyme 1-7
Hs3-1, KP-1,

Bonpocul na koanoxeuyme
8-15

Us3-2, K.-2,

Bonpoc na xoanoxeuyme
16-25

Bonpocwvr na
okzamene (1
cemecmp) 1-35

HOIIK-1.1. [Hornmaet
TEOPETHUYCCKIE u
METOJI0JIOTHICCKHE

OCHOBaHHSA  W30paHHOM
obmnactu ¢bu3mKo-
MaTeMaTHUYeCKUX U (WIJIH)
€CTECTBCHHBIX HAYK

3HaeT
MPOU3BOIHOM
imuddepernuana,
imuddepeHnInpyeMoCcTH
(byHKIHY,
ImuddepeHIrpoBaHS,
TEOMETPUYECKUH y
MEXaHUYECKUH CMBIC]
npou3BOIHOM U Auddepeninana;
OIIpe/ieJIeHHe IPOM3BOJHBIX U
imuddepernnanon BBICIITHX]
MOPSIIKOB, pasnoxKeHus
OCHOBHBIX 3JIEMEHTAPHBIX|
(bysakuunit mo popmyte Tetinopa.
Ymeer TIPOU3BO/IHBIE il
imudepeHmans GhyHKITHIA,
MCIIONB3Y S MIPOM3BO/IHBIE]
OCHOBHBIX 3JIEMEHTAPHBIX|
(byHKIMH u MPaBUIIA
imud hepeHnmpoBanus.

Brnaneer METOlaMuU
i pepeHnnanTbLHOTo
McUUCHeHns] (DYHKIMH OJHOM
MepeMEHHOM ISl NCCIIeIOBAHUS
byHKIMH " MIOCTPOCHHUS

rpajukoB

OIIpeICIICHUE
¢byHKIHH,
MIOHSTHE

MpaBUIA

A

H3-3, KP-3,

Bonpoc na xonnoxeuyme
26-43

Bonpocwl na
oxzamene (1
cemecmp)
36-57

NOIIK-1.1. [Tonnmaer
TEOpETHYECKHE U
METO/I0JIOTHYECKHUE
OCHOBaHHA U30paHHON
obmactu GpuU3MKO-
MaTeMaTHIeCKuX 1 (MJIH)
€CTECTBEHHBIX HaYK

3HaeT NoHsTHE epBOOOPa3HON
1 HEOIIpeeIEHHOT0 HTETpaJa,
MX CBOMCTBa; OCHOBHBIE METO/IbI
MHTErPUPOBAHMSI.

YMeeT HaXOoauTh
MepBOOOPa3HYI0 QYHKIIUH U
HEOIPEEeJIEHHBIM HHTETpal,
MCIIOJIB3Ysl OCHOBHBIE METO/IbI

IMHTCTPUPOBAHUA.

P,
Yemuwvui onpoc

Bonpocwl na
akzamene (1
cemecmp)
58-64




Biageetr meronamu
HaXOXKACHUS HEOTPEeIEHHBIX
MHTETPAJIOB.

NOIIK-1.1. ITornmaer
TEOPETHYECKHE U
METO/I0JIOTMIECKHUE
OCHOBaHHA N30paHHON
obmactu GpHU3MKO-
MaTeMaTHIeCKHUX 1 (HJIH)
€CTECTBEHHBIX HAayK

3HaeT MOHATHE ONPEACTIEHHOTO
MHTETpaa, uX CBOMCTBA,;
OCHOBHBIC METOJIbI

WHTETPHUPOBAHIIS,
ITOHSITHE HECOOCTBEHHBIX
HUHTETPAJIOB, CBOMCTBA;
OCHOBHbIE METO/IbI
MHTETPUPOBAHUS, MIPU3HAKU
CXOJUMOCTH,

Ymeer BBIYMCIISITH|
onpeeEHHbIE HHTErpasbl,

UCIIONB3Ysl OCHOBHBIE METOJbI
MUHTETPUPOBAHYS, ¥ IPUMCHATH
ux B penreHuy
npodecCHOHAIBHBIX 3a1a4.

Bnaneer METOJaMHU|
HaX0KIECHHS ompeeIEHHBIX|
HHTETPAJIOB;

H3-4, KP-4

Bonpocwvr na
okzamene (1
cemecmp)
65-79

HOIIK-1.1. ITonumaet
TEOpeTUYECKHE U
METOJI0JIOTUYECKHE
OCHOBaHMA U30paHHOM
obnactu pusuko-
MaTeMaTH4YeCKHUX U (WJIH)
€CTECTBCHHBIX HAyK

3HaeT NoHsATHE N-MEPHOTO
€BKJIN/I0BA POCTPAHCTBA;
OCHOBHBIE MTOHSTHS TOTIOJIOTHH
IPOCTPAHCTBA;

olpesieNicHUe Ipeena,
HeNpepbIBHOCTH (DyHKLUIT;
CBOICTBA HENPEPBIBHBIX
(hyHKIHUH MHOTHX
MIEpEeMEHHBIX.

YMeeT HaXOJUTh MPEEIhI
(hyHKIHH;

UcCIe0BaTh HEMIPEPBIBHOCTh
(YHKIMI B TOUKE U Ha
MHOXXECTBE.

Brnaneer TexHUKOM
BBIYHCIICHHS TIPE/IEIIOB
yHKIINH.

Yemnoui onpoc

Bonpocwl na
okzamene (2
cemecmp)
1-6

NOIIK-1.1. ITonumaet
TEOpETHYECKHE U
METOJI0JOTHICCKHE
OCHOBaHHS U30paHHON
o0mactu GpHU3MKO-
MaTeMaTHIeCKHUX U (WJIH)
€CTECTBCHHBIX HAyK

3HaeT onpejeneHue
muddepeHIpyeMocTd GyHKIH]
MHOTHUX TIEPEMEHHBIX; TEOPEMBI
00 uccienoBaHuy (pyHKIIUHN HA
IKCTPEMYM.

YMeeT HaXOIUTh YacTHBIE
MpOU3BOIHBIC U AuddepeHnnan
(YHKIIMM MHOTHX TIEPEMEHHbIX;
JIOKa3bIBaTh yTBEPKICHNUS;
(hopMynHpOBaTH CIEACTBUS ITH]
YTBEPKICHUM.

Brnaneer metonamu
TuddepeHInaIbHOTO
ncyrciaeHus QyHKIUH MHOTHX
MEPEeMEHHBIX JUIS HCCIIEA0BaHNS
(YHKIMH ¥ pelIeHust THITOBBIX
3aja4

H3-5, KP-5

Bonpocwl na
oxzamene (2
cemecmp)
6-18

NOIIK-1.1. [Tonnmaer
TEOpETHYECKHE U
METO/I0JIOTHYECKHUE
OCHOBaHHA U30paHHON
obmactu GpuU3MKO-
MaTeMaTHIeCKuX U (MIIH)
€CTECTBEHHBIX HaYK

[TPOMHOT0 MHTETpasia; UX CBOMCTH

[yTBepXKIeHH; (GOpMyITUpOBaTh

3HaeT NOHATHE IBOMHOTO,
1 IPUJIOKEHUST K TEOMETPHUYECKH]
1 HU3MUECKUAM 3a7a9aM.

YMeeT 1oKka3bIBaTh

CIIEJICTBUS ATUX YTBEPKICHUH;

BBIYUCIISITh ABOMHBIE U TPONHBIE

U3-6, KP-5,

Bonpocwl na
axzamene (2
cemecmp)
19-26;




MHTETPAaJIbl, IPUMCHATh
MHTETpaitbl PYHKIUIA MHOTHX
TEPEMEHHBIX B TEOMETPHUICCKUX 1
(br3muecKkux 3aadax.
Bnaneer METOIaMH
MHTETPUPOBAHUS byHKIHINH
MHOTHX  TEPEeMCHHBIX LIS
TTOCTPOCHUS n aHaIM3a
MaTeEMaTHYECKUX MOJIENEH
(bU3HYECKUX POLIECCOB

HOIIK-1.1. ITonumaer
TEOPETHYCCKHE U
METOJIOJIOTMICCKHE
OCHOBaHHS U30paHHON
obmactu GpHU3UKO-
MaTeMaTHIeCKHUX U (WJIH)
€CTECTBEHHBIX HAYK

3HaeT TIOHATHE
KpUBOJIMHEHHOTO MHTErpaja
[epBOro U BTOPOTO POJA, UX
CBOICTBA U MPUMEHEHHUS.
'YMeeT HaXOAUTb KPUBOJIMHEHHBIY
MHTETPAaJIbl U IPUMEHSTH UX B
TEOMETPHUUECKUX U (PH3HUECKIX
Bamadax.

Bnaneer HaBbIKaMY
MPAKTHIECKOTO HCIIOIB30BAHUS
MaTeMaTH4ecKux (GOpMyl IpH
pemieHur PO eCcCHOHATBHBIX|
3ajau.

Bonpocwvl na
oxzamene (2
cemecmp)
27-31;

HOIIK-1.1. ITonumaet
TEOpEeTHYECKHE U
METO/I0JIOTHYECKHUE
OCHOBaHMA U30paHHOMN
obmactu GpHU3MKO-
MaTeMaTHIeCKHUX U (WJIH)
€CTECTBCHHBIX HAyK

3Haer TIOHSITHE
MMOBEPXHOCTHOT'O HHTETrpaia
epBOr0 M BTOPOTO pPOJA, UX
CBOMCTBA U IPUMECHCHUS.

YMeeT HaXOAUTh H
ITOBEPXHOCTHBIC HHTETPAITBI U
TPUMEHSTH UX B
TEOMETPUUECKUX U (PH3HUECKIX
3amadax; UCTIOIb30BaTh
OCHOBHBIC ITOHATUA TCOPUU
OJIA U IPUMEHATH TCOPEMbI
Octporpazackoro u Crokca.

Bnageer HaBbIKAMU
MPAKTUUECKOTO HCIOJIb30BaHUS
MaTreMaTHYeCKuX (QOpMyJ MpH
[pemIeHN  TPOQeCcCHOHATBHBIX
Bamad  TEOMETPHYSCKUX |
(hu3MIecKuX 3aJa9ax.

KP-1, U3-7

Bonpocwl na
okzamene (2
cemecmp)
32-37;

10

HOIIK-1.1. ITorumaer
TEOpETHYECKHE U
METOJI0JOTHICCKHE
OCHOBaHHS U30paHHON
obnactu Gpusuko-
MaTeMaTHYeCKHUX U (WJIH)
€CTECTBCHHBIX HAYK

3HaeT omnpeAerIeHrue YUCIOBOIrO
psida, CyMMBI psiia, CBOMCTBa Y
MIPU3HAKH CXOAUMOCTH PSIJIOB;
MTOHATHE a0CcoMOTHON il
[YCIIOBHON ~ CXOJUMOCTH  psijia;
MOHSTHE (yHKIIMOHAIIBHOT'O
psia, CyMMBI psiia, paBHOMEPHOH
CXOIUMOCTH, CBOMCTBa U
MpU3HAKN CXOAMMOCTH;)
OTIpeJieNIeHNe CTENeHHOTO psja,
obJlacTh ~ CXOAMMOCTH,  PAId
Telnopa, OCHOBHBIE Pa3IOKEHUS]
QIIEMEHTApHBIX  (QYHKIMH B
CTETIEHHBIE PSIbl; MOHATHE O
psine Oypbe M npeobpasoBaHUH
Dypse.

‘YMeeT HaXOAUTb CyMMBbI
MICITIOBBIX PAJOB U HCCIIEOBATh
CXO/JMMOCTB YHCIIOBBIX PSIJIOB;
HaXOJIUTh 00J1aCTh CXOUMOCTH
CTETIEHHOTO psfa, pasjaraTh
piieMeHTapHbIe QYHKIHMHU B

H3-8, KP -8

Bonpocwl na
axzamene (2
cemecmp)
38-48




CTETICHHBIE PSAJIbL; IPUMEHSITH
PAIBI B TPHOTMKEHHBIX
BBIYHCIICHUSAX; TIPEICTABIISATh
(byHKITUH TPUTOHOMETPUICCKUM
psaaom Dypee.

Bmageet HaBBIKAMH
MPAKTHIECKOTO HCIIOIB30BaHMUS
MaTEeMaTHIEeCKUX METOIIOB TIpH
[pEIICHUH  TPO(ECCHOHATBHBIX|
Bajgay.

TunoBbie KOHTPOJIbHBbIE 32IaHUSI UJIH HHBbIE MATEPHUAJIbI, HE00X0AMMBbIE J1JI51 OLEHKH
3HAHUI, YMEHHM i, HABBIKOB M (MJIH) ONBITA AeSATEJIbHOCTH, XaPAKTEPU3YIOIHUX ITAIBI
(opMupoBaHusa KOMIETEHNH B MpoLecce 0CBOeHHs 00pa30BaTeIbHOM NPOrPaMMBbl

Konmponvnas paboma
Tunosoti sapuanm KP-1

1. Haiitu oGmnacth onpeneneHus GyHKIHNA
x*+1

=1 1-—
y nix+ 13

)

2. [Toctpouts rpaduku GyHKIUI:
Df(x) =2|x| —3; 2)f(x) =sign(2|x —3|—1).
3. BoruucauTh npezesbl YUCIOBbIX OCIE10BaTENbHOCTEH:

. 142+.4n . 2n+3\"t1
1) lim ———; 2)lim ( ) ;
n-w /9nt+1 n—oeo \2n+1

3) lim%"zl_\m; 4) lim(B\/n3 +4n? —n).
n—owo - n-—-»oo

4.HaiiTn BepXHHI M HIJKHUM MTPEACITBI TIOCIS0BATEIBHOCTH

_2n , TN
Xn = 1 €os” —~.
Tunosou sapuanm KP-2
1. Haiitu npenens! GyHKIMNA:
. 1-x-3, . =, . 28%-1 : =
1)xll)r£18 T 2) chl_l‘)r(l)(COS x)x%; 3) }cl—r% et 4) chli%(cos x)x2.

2. HccnegoBath (bYHKHHm Ha HCIIPECPBIBHOCTD U YCTAHOBUTDH XAPAKTEP TOYCK pa3pbiBa

byHKIII
e¥,x < -1,
f(x) _J]1,-1<x< 0'.

1
—,x > 0.
x—1

3. Ilogo6paTh 3HaueHust a U b Tak, YTOObI PyHKIUSA

Flx) = {x, lx] <1,

x> +ax+b, |x| >1,
f (x) ObLIa HenpephIBHOM Ha R.

Tunosou sapuanm KP-3
1.Beraucnuth mpou3BOgHBIE (DYHKITHI:

V4—x2 , X,
a) y= — + arcsin >




6) y=(Inx —2)V1+Inx;
6) y = (sinx?)*+1,
2. HaiiTu mpou3BOHbIE Yy, y;z byHKIUY, 3a1aHHOM TapaMeTPUUECKH:
{x = 2t — t*
y =3t —t¥
3. Paznoxuts o popmysne Teitnopa
a) pynkumio f(x) =
0) pynkmmio f(x) = e* no popmyine Teiaopa B OKPEeCTHOCTH TOUKH Xy = 1.
4. UccnenoBaTh (PyHKIIUIO M TOCTPOUTH €€ Tpaduk

3- 3
)y =150y =YxG-3)%2

5. Halitn Haubosblliee 1 HaUMEHbBIIIEE 3HAYCHUS PYHKIUHY = €

2
5.2z B OKPECTHOCTH TOUKH Xo = 1.

2
X=2X"ya orpeske[0; 1].
6. DIeKTpUYECKHI 3apsil, MPOXOISIIN Yepe3 MPOBOAHUK, HauMHas ¢ MoMeHTa t = 0, 3amaercs
dopmyoit Q = t3 — 9t? + 15t + 1 .Haitru cury Toka misi t = 3 c.
7. Haiitu na rpaduxe kpusoii pynkuuu f(x) = x> Touky, KacarenbHas B KOTOPOii
napajelbHa xopae, coeaunstonieii touku A(—1; —1) u B(2; 8).

Tunosoti sapuanm KP-4
1. HaliTu HeonpeieIeHHbIE MHTETPAJIBL:

1)fx3+x2+5d 2)[ (2x — 1)d
——ax, X CcoSs X — X.
Vx

1. BBILH/ICJII/ITI) OHpeIIeJIeHHLIe I/IHTeraHI)I:
1)153 2x%+4 A 2)f (x+5)dx

x3—x2+x+1 2 x2+4+4x413"

2. BeluncnuTh AMUHY OyTU KPUBOMW, 3aJaHHON ypaBHEHUSIMU

=lnx,V3<x< V15.
3. Haiitu miomaas GUrypsl, orpaHU4€HHON KPUBBIMU:

x=cost,y =2sint.
4. Haiftu o0beM Tenia, 00pa30BaHHOTO MPH BpallleHHUH BOKpYT ocu Oxdurypsl,
OTrPaHUYEHHON JaHHBIMU KPUBBIMHU:

xy=1,y=0,x=1, x =2.

5. Haifti KOOpZMHATBI IEHTPa Macc 06IaCTH, OrPaHUYEHHOMN Hapadonoily = x? — 2x u
psIMONY = X.

Tunosoti sapuanm KP-5
1. Haiiti 11 n300pa3uTh Ha TUIOCKOCTH O0JIACTh ONpeAeTeHHs (PYHKIHH

z=+4—x2-2In(9—y?.
2. Haiftu yacTHbIE IPOU3BOAHBIE TU(HEepeHIIHaIbl IEPBOTO U BTOPOTo MOpsAIKa GYHKIUU
f(x,y) = arcsin g
3. Jlana pynxuus z = x2 — 4xy + y? + 3x — 15. HaiiTi Ipou3BogHyr0 QYHKIIUH IO
Harpasienuo | = PyPy, rie P, (—1, 3), P,(3,7).
4. UccnenoBaTh (PyHKIIUIO Ha HKCTPEMYM:
flx,y) =4x* —4xy +y? +4x — 2y — 7.
5. Haiftu HanGonpinii 00beM, KOTOPBIH MOXKET UMETh MPSMOYTOJIbHBIN Napasieenune],
€cIIi cyMMa JUIMH pedep ero paBHa d.



6. BerancauTs npuOIMKEHHO ¢ TOMOIIIBIO TToJIHOTO nuddepennmana ¢ TounocTsio 10 0,01:

J(1,03)3 +(1,98)°

7. Haiitu HauGosbliee 1 HaMMeHbIIee 3HaYeHus pynkuunz = 4x2 + y? B obnacty,
OrpaHMuYeHHON mpsiMpiMU Y = 0, y = x, x = 2.

Tunosou eapuanm KP-6
1. BeraucauTs miomaas miockon (Gurypsl, OrpaHUYCHHON JTUHUSMU

r=a(2-coso)(a > 0).
2. Haiitu maccy HEOAHOPOAHOU MJIACTUHBI D, OrpaHUYEHHOM JIMHUAMU: XY = 3,X +y = 4,
o X
€CIIH IIOBEPXHOCTHAA IIOTHOCTD B KaiI0H TOUKe paBHap = -3

3. BeruncauTb 00beM Tena, OrpaHMYEHHOIO 331aHHBIMU TIOBEPXHOCTSIMH.
xty+z=2,y=x%y=x,2z=0.
4. BeluncauTh ABONHOM I/IHTerpan Iepexons K HOJISIpHBIM KOOpAUHATaMm
I, x*y*dxdy, D:x* +y*=9,x 20,y 2 0.

5. Ilepexons k chepudaecKuM KOOPAUHATAM, BBIYUCIUTE HHTETPAI

JIf,Vx? +y* + z2dxdydz,

rze obnacTs V orpaHuueHa MoBepxXHOCThIO X2 + y2 + z2 = z.
6. Tlepexo/s K UIMHAPMYECKAM KOOPIMHATAM, BEIYUCIIUTE fV(xZ + y?)dxdydz,
rzie 061acTh V orpaHudeHa noBepxHocTamMu x2 + y? = 2z, z = 2.

Tunosoti sapuanm KP-71
1. HaifTu Maccy KpuBoii y = In x OT TOUKH X = e JI0 TOYKH X = e?, eciu ee NMHeHHas
miotHOCTh p(x,y) = 3x2.
2. Haiitu pa6oty cunst F = (x + y)7 + 2XJ, py nepeMeIieHnn MaTepuaIbHOil TOUKH
eIMHUYHOM Macchl BOJIb BEPXHEN MOJOBUHBI OKPY:KHOCTH X2 + y? = 4, M (2;0), N(—2; 0)oT
TOouku M 10 Touku N.
3. BeIuMCIuTh KpUBOJUHENWHBINH HHTErpa o gopmyne ['puna

$ (x +y)dx — (x = y)dy,
xz yz
rae L — xoHTyp aumnca ry +5 = 1.
4. HaiiTy HUPKYJIALMIO BEKTOpHOTO 0N @ = —2yi + 3xj + z%k,ecm L:x%> + y? =1, z =
1, HemocpeacTBeHHo U 110 hopmyne CTokca.
5. Haiitn moTok BekTopHOTO 1oJist @ = x21 — y%j + z%k, uepes uacthb cheprix? + y? + z2 =
1, x >0,y =0,y = 0, B HarpaBJICHUH BHCIITHEH HOPMAJIH.

Tunosou eapuanm KP-8
1. MccnenoBaTh Ha CXOUMOCTh YKa3aHHBIX PSJIOB C MOJIOKUTEILHBIMHU YWICHAMHU:

2) Tt (222)"5 6) Ty E D ) B (et 2L

(2n)! sn(n+1)’
2. Haititu O6J'IaCTB CXOUMOCTH CTCTICHHOI'O psAaa:
S (3n—2)(x — 3)"
Z (n + 1)22n+1
n=1
3. Pa3noxuts B psag Teitiopa B OKPECTHOCTH TOUKH Xg = —2 (DYHKIHIO

1 o
flx)= ety Haiitu 061acTh CX0MMOCTH TIOTYYEHHOTO psifa.

4. Paznoxuts B psa Oypbe GyHKIUIO B yKa3aHHOM MHTEpBAJIe



f(x) =mn—2x, (0,%).

5. Paznoxuts B psax @ypbe pynknmio f(x) = 1 — 2x TONBKO 110 KOCHHYCaM HJIH TOJBKO 10
cuHycaM B untepnaie (0;2).

Tunosvie 3a0auu 0151 CamocmosmenbHou pabomol
| cemecTp
1.  Tloctpouts rpaduxu GpyHKIHIA:
y=—log,(x+3);y= |cos(x —%)| 3y = tglx|.

2. Hcxons u3 onpeneneHus npenena, 10Ka3aTh, 9TO
7x+8 7

xofoo2X+3 2

. 7x+8 7
3. Jlns Kkakux 3HAUYEHHH X BBIIIOJTHSAETCS HEPABEHCTBO |2x+3 - E|<£’ rae € >0? Ilposectu

pacuetsr uis € =0,1; € =0,01.
4, Haiitu mpenens! mocienoBaTeIbHOCTEM:
1444744+ Bn-2) . [2n+3\"
lim ; lim ( > 3
n-ee \2n — 1

n—eo 4n?
S. Hatitn npenensr pyHkmmm:
_ cos x —cos®x . L
Lim 2 ; lim (\/xz +5x —/x2 + 2); lim(2 — cos x)sin?x
x>0 X X0 x—0

6. Hcxons u3 onpeneneHus, 10Kazarhb, 4To GyHKIus f(x) = x3 GeckoHeyHO Masas npu
x — 0.

1
7. Hcxons u3 onpeneneHus, 10kazarhb, 4to GyHKus f(x) = = OCCKOHEYHO OOJIbIIAs IPH

x— 0.
8.  Haiiti nponsBoaHyIO QYHKIUU

y = Insinarctgvl + x2.
9. B kakoii Touke KacaTenbHas K nmapadose y=x2+4X napaienbpHa ocu adciucc?

x+9
10. HpOBeCTI/I KacaTCJIbHYIO K rHHep6one y = m Tak, yTOOBI OHA Impouuia 4€pe3 Hadyaio

KOOpJUHAT.
11. Haiiti quddepeHipai nepBoro ¥ BTOporo nopsiaka st GyHKIUA y = e*B AByX
ciyyasx: 1) X- He3aBucHUMas nepeMeHHast; 2) X- IpOMEKyTOUHbIH apryMeHT.

12. Haittny’, ecin a) y = = - (e3x+e—3x); 6) y= arccos 1 — x2.

13. HaiiTi npou3BoaAHYO MOpsiaKa N it GYHKIIUA a) y—

14. Haiiti npubnmwkeHHoe 3HaueHue a) €0,2; 6) cos 320.

15. Tloka3zaTk, 4TO ypaBHEHHE X°> — 3X + C He MOKET UMETh JIBYX Pa3IHYHBIX KOPHEH B
untepsaine (0;1).

16. Hanwmcars hopmyiny Jlarpanka 1t QyHKIUE y = arcsin 2 x Ha otpeske [Xg, Xo + Ax].
17. Tlpu Kakux 3HaueHUsAX a U b Touka (1,3) CIy’KUT TOUKOH Mepernda MMHUKY = ax> +
bx??

18. HaiiTu HeomnpeneneHHbIe HHTETPaJIbL:

—x . cos 2x e ln x
a)[(5x + e dx,6)f3\/m B, —
19. BrlumcauTh onpeneneHHbIe I/IHTeraJ'ILI

O[5, + Ded; 6)f; B d ) [ S

IT cemecTp



20. Haiitu nuddepeHumansl mepBoro U BTOPOTo nopsaka GyHKUU z = x In %

21. Jlana GyHKIMS X cos y + y cos z + z cos x = 1. 3ananHas HesiBHO. HaliTu yacTHbIe
pOu3BOIHBIEC U MU PepeHIIHAIIBI TIEPBOTO M BTOPOTO TOPSIIKOB.

22. Haiftu HauGonblee 1 HauMeHbIlee 3HadeHne PyHKIMH Z = X2 — y? B 001acTH
D:x*+y% <4

23. CocTaBHTh ypaBHCHHE KacaTeIbHOH IJIOCKOCTH U YPaBHEHUE HOPMAIIU K JJaHHOU

HOBEPXHOCTU X2z + xy? + 3xz+y — 4 = 0; x5 = —4; yo = 0 B TOUKe. My (X0, Vo, Zg)

24. ViccrnenoBaTh (PyHKIHUIO Ha SKCTPEMYM:
z=2x3—xy?+5x>+y2%y>0,x>0.

25. Haiitu rpaiveHT U Npou3BOIHYI0 QYHKIMH z = 2tgx — 3xCOSyY B TOUKE M(%,%) B

T
HaIpaBJICHHUU, COCTABJIAIOIICM YTI'OJI n C IMOJIOKUTCJIbHBIM HAIIPABJIICHUCM OCHU OX.

26. B nBoitHOM HHTETpase [[ » [ (X, y)dxdypaccTaBuTh npe/iesibl HHTCrPUPOBAHUS B TOM U

APYTOM TMOPSAKE, CCIIH
1)D— tpeyromnsauk ¢ Bepmmaamu O(0;0), A(1,0), B(1,1);

3)D— napabGonuuecKuii CErMeHT, OrpaHUYEHHBIN KpUBBIMU Y = x%uy = 1.

27. BbIcnuTh 1BOMHBIE HHTETPAJIbI C TOMOILBIO MOIXOAAIIEH 3aMEHbl IEPEMEHHBIX:
a) JT,(2x + y)dxdy,
rneDiy=x,y=2x,2x+y=2,2x+y =3.
28. Haiitu muiomaay Gpuryp, orpaHu4eHHbIC JIMHUSMH:
xy=1, x=2, y=x.

29. Haiitu Maccy, pacnpe/ielieHHYIO C JIMHEHHO# IIIOTHOCTBIO p (X, V) 1o YacTu ABKpuBOii L,
ecnu L — kpusas y2 = 2x, ot touku A(0; 0) no rouku B(1;v2), p(x,y) =y
30. Haiitu pa6oty cunosoro nomstF = P(x, )7+ Q(x, y)] Ipu nepeMeleHnI MaTepraIbHOl
TOYKH €JUHUYHOW MACCHI BJIOJIb YKa3aHHOTO IyTM M N ot Touku M 10 Touku N.
F = (xy? + 1)+ (xy® — 1)], MN:y = x3, M(0; 0), N(2; 8).
31. BeIUUCIHATH TOBEPXHOCTHBIM HHTETPAN IIEPBOTO POJIa

1. sy +2)dS, rae S — yactb mnockoctu 3x + ¥ + z = 1, pacrionokeHHas B IePBOM OKTAHTE.
32. BeIUUCIHATH TOBEPXHOCTHBIN HHTETPajl BTOPOTO pojia
1. s z?dxdy, rie S — BHEIHSAS CTOPOHA TIOBEPXHOCTH Mapabosonaa z = x2 + y?,

pacnonoxeHHast Mexay miockoctsmu:z = 0, z = 1.
33. UccnenoBarh Ha CXOAMMOCTD U a6comoTHy10 CXOJIMMOCTB 3HAKOUEPEAYIOLIUICS PAL:

2n? +5
Z ( )n+1
n?(n+ 3)

34. Haiitu 061aCTh CXOJITMMOCTH CTENIEHHOTO Psijia

Z‘O: 3. (x—=5"

n L2

(3" +1)-Vn

35. Pa3nokuTh B psizT IO BO3PACTAIONINM CTENICHAM X (DYHKITHIO

f(x) = xsinx + cosx
36. Beruncnuts € Tounocteio 10 0,001



1
J‘E sin2x
0 X

37. Paznoxuts B psin Pypee mo kocunycam ¢pyukimio: f (x) = 2x, (0,2).
38. Paznoxuts B psin Pypbe QyHKIHIO B yKa3aHHOM uHTEpBaie f(x) = m — x, (-, m).

IIpumepnoie memul peghepamos
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Bonpocm K KOJLJIOK6UYMYy RO mamemamudecCKomy anaiusy
Omnpenesienue n GOpPMYTHPOBKH TeopeM

1.  Ilonsrue MHOxecTBa. Onepanuu HaJl MHOKECTBaMU. Jlornueckas CUMBOJIMKA.

2. PaCHII/IpCHHaSI YHCJIOBasd Mpsamas. AOconroTHag BeIHYMHa Yyncia. MHOKECTBA Ha

MIPSIMOM, OKPECTHOCTH.

3. Meron MaremaTuuecko HHAyKIMU. buaom HeroToHa.

4, OFpaHI/ILIeHHble N HCOTPAaHUYCHHBIC YN CJIOBBIC MHOXKECTBA. FpaHI/I YU CJIOBBIX

MHOXCCTB. TeopeMa CyHICCTBOBAHUSA BerHeP’I (HH)KHeﬁ) T'paHH YUCIIOBOI'O MHOKECTBA.

5. Ilpunuun Apxumena. [IpuHIMNI BIOKEHHBIX OTPE3KOB.

6.  OOmee nousatre pyHkuuu (orodpaxenus). Komnosunus ¢pynkuuit. O6parHast

¢ynkuus. Yucnossle GpyHKIMU. OCHOBHBIE 3JIeMEHTapHbIe (YHKIIUHU, UX CBOWCTBA U
rpaduKu.
CrniocoOwl 3aanus ¢pyHkuuii. HesBHbIN crioco6 3ananus ¢pyHkiuu. OyHKIUY,
3aJlaHHBIE TAPAMETPUUYECKUMH YPABHEHUSMH U YPAaBHEHUSIMU B NOJIIPHBIX KOOPIMHATAX.
Omnpenenenne Nocieq0BaTEIbHOCTHU U €€ npeaena. ENMHCTBEHHOCTh npesena,
OTrPaHUUYEHHOCTD CXOMSAIIEHCS TIOCIEN0BATENBHOCTH.

ApudmeTrueckue onepanuy HaJl CXOASIIMMUCS MOCTIEI0BaTEIbHOCTIMHU.
CBolicTBa CXOASIIENCS TOCIEI0BATEIIBHOCTH, CBA3aHHbIE C HEPABEHCTBAMU.
beckoneuHO Maiible 1 OECKOHEYHO OO0JIBIINE NOCIEJ0BATEILHOCTH, UX CBOMCTBA.
[TpuHIMI CXOAUMOCTH MOHOTOHHOMH MOCIIEI0BATEIbHOCTH.

[IpuHIMI cTaruBaronMxcs oTpe3kos. Yucio e.

7.

8.

9.

10.
11.
12.
13.




14.

HOHHOCHCI{OB&TGHBHOCTI/I N YaCTUYHBIC IIPCACIIbI YHCJIOBOM IIOCJICA0OBATCIBHOCTH.

Jlemma bonbsuano-BeliepmTpacca.

15. ®dyngamenTanpHas mocienoBaTebHOCTh. KpuTepnii Komm cxonumoctn
MOCJIEI0BATENBHOCTH.
16. Omnpenenenue npenena ¢pyHkuun B Touke. Onpeaenenue npeaena mo Komm u mo

Ieitne, sxBUBaNIEHTHOCTH omnpeaencHuil. [Ipexen GyHKIMM Ha OECKOHEUHOCTH.

17.

Omnpenenenrue HENPEPHIBHOCTH (PYHKIMH B TOUKE. TOUKH pa3pbiBa QyHKIINU.

Krnaccudukanus Touek pa3pbiBa.

18.

CoiicTBa GyHKIUH, HEMIPEPHIBHBIX B TOUKE (JIOKAIbHASI OTPAHUYEHHOCTbD,

YCTOMYUBOCTH 3HAKA, HENPEPHIBHOCTH CYMMBI, IPOU3BEICHHS U YACTHOTO (PYHKIIHI).
HenpepbsIBHOCTE OCHOBHBIX 3JIEMEHTapHBIX (DYHKLIUH.

19. HemnpepbIBHOCTB cltoxkHO# (yHkumu. HenpeprsiBHOCTD hyHKIMN x4, x > 0

20. Teopema bonbuano-Komu (0 mpoMexyTOYHOM 3HAUE€HUH HEIPEPBIBHOW HA CEIrMEHTE
¢ynkuun). CnecTBue TEOPEMBI.

21. Ilepsas Teopema Beliepmtpacca (00 OrpaHMuYE€HHOCTH HEIPEPHIBHON HAa CETMEHTE
¢byHKIMRN).

22. Brtopas teopema Beliepuirpacca (0 10CTHXKEHUN HENIPEPBIBHOM HA CErMEHTE (PYHKLIUU
9KCTPEMAJIbHBIX 3HAYEHUH).

23. llepBbIii 3amevaTeNIbHBIN MIPEACI U €r0 CICACTBHS.

24. Btopoi 3ameuarenbHbIi npenen. CaencTBUs BTOPOTO 3aMeYaTeIbHOTO Mpeiena

25. Teopema cymiecTBOBaHUS U HEMpPEepbIBHOCTH 00paTHOM (yHKImK. [TonsTue

paBHOMepHOI HemnpepbiBHOCTU (yHKIUHU. Teopema Kantopa. Kpurepuit Komm
CYLIECTBOBAHUS KOHEUHOI'O peesa QyHKIHIH.

26.

Ycnosue nuddepenuupyemoctu GyHkuu. CBSI3b MEXKIY HEITPEPHIBHOCTHIO U

b hepeHIPYyEeMOCThIO QYHKITUH.

27. llpousBognas pyHkmH. OTHOCTOPOHHUE U OECKOHEYHBIE TPOM3BOIHBIC.

28. CBs3b MeXJ1y CYIIECTBOBAHUEM MTPOU3BOIHON U AUPPepeHIuPYEeMOCThIO (PYHKIIHH.
29. IlpaBwmia nuddepeHunpoBaHHs CyMMBI, PA3HOCTH, TIPOU3BEACHUS H YACTHOTO
GbyHKIUi.

30. VYpaBHeHHus KacaTeJIbHON M HOpMAIU K KpuBOi. CKOPOCTH MPSIMOIMHEHHOTO
JIBYKEHUSL.

31. Tlonstue nuddepennnana. Ero reomerpuueckuii 1 GU3NIECKHIA CMBICIL.

32. IlpousBoaHast oOpaTHON (GYHKIMHU, QYHKLNH, 3aJaHHOH HESABHO U TapaMEeTPHUECKH.
33. IIpowmsBomHas cioxHoi GyHKIMH. MHBapuaHTHOCTEH GopMbl | tuddepennnana.

34. IlpousBoansle U AuddepeHnnansl BoICINX MopsaakoB. Juddepennuansl BEICIIUX

TOPSIIKOB OT CIOXKHBIX (yHKIUN. «Hapytenue» naBapuanTHoi Gpopmel nuddepeHimanon
BBICHIMX MOPSAKOB ITPU HEIMHEMHOW 3aMeHE TIEPEMEHHOU

35.
36.
37.

38.

Teopema @epMma, €€ reOMETPUUECKU CMBICII.

Teopema Jlarpanxka, Poius, uX reoMeTpu4eCKUi CMBICIL.

Teopema Komm. [TpaBuino Jlonurans packpeitust Heonpeaenennocreid Buaa 0/0u oo/oo.
PackpriTre HeonpeaeneHHOCTeH BUIOB 00 — o0, 0 X 0o, 1%, «?, 00,

®opmyna Teitnopa GpyHKIMM ¢ OCTaTOUHBIM 4ieHOM B popme Ileano u B popme

Jlarpansa. Paznoxenue no ¢popmyse MakiopeHa pyHKIMIA 371€MEHTapHBIX (YHKITHH.

39. VYcrnoBus MOCTOSHCTBA U MOHOTOHHOCTH (DYHKITUH.

40. JloxambHBI SKCTpeMyM GyHKIHU. HeoOXoauMoe 1 J0CTaTOuHBIE YCIOBUS
IKCTpEMyMa.

41. HampasneHnue BbIMYKJIOCTH rpaduka GyHKIHH. JlocTaTOUHOE YCIOBUE BBITYKIOCTH
rpaduka GyHKINH.

42. Toukwu neperuda rpaduka Gpyakimn. Heodxoaumoe 1 10CTaTOYHOE YCIOBHUS TOUCK
neperuoa.

43. DkcTpeManbHbIC 3HaYCHUsT QYHKIIMU HAa OTpe3Ke. ACUMITOTHI TpaduKa.

Joka3zaTebCcTBa YTBePKACHUH



Beeoenue ¢ ananus

1.  Teopema cymecTBoBaHUS BEpXHEN (HUKHEN) IPaHN YHCIOBOTO MHOXKECTBA.
2. [Tpunnun Apxumena.

Ilpeden nocnedosamenvruocmu

3. Teopema 06 orpaHH4eHHOCTH CXOJAIIECHCS MOCIEN0BATEILHOCTH.

4.  TeopeMbl 0 0ECKOHEYHO MaJIbIX [TOCIEA0BATEIbHOCTSX.

5. Teopemsl 0 npeaenax MOCIeJOBATEIBHOCTSAX, CBA3aHHBIE C apU(PMETHIECKUMU
oIepanusiMu.

6.  Teopemsl 0 npeaenax NOCIEI0BATEIBHOCTAX, CBA3aHHbIE C HEPABEHCTBAMHU.

7. IlpuHUMI CXOAMMOCTH MOHOTOHHOM MOCJIEI0BATEIbHOCTH.

8.  Yucmno «e».

Ilpeoden ¢hpynkuyuu

9. Teopema 0 eTMHCTBEHHOCTH Ipeiena QyHKIHH.

10. Teopema 0 JOKaJIBHON OrpaHMUYEHHOCTH (DYHKIIMH, IMEIOLICH KOHEUHBIN TpeIe.
11. Teopema o npeaesie KOMIIO3UITUN (YHKITHM.

12. Teopemsl o npenenax GyHKINHU, CBSI3aHHbIE C apU(PMETUYECKIMHU OTIEPALIASIMHU.
13. Teopems! o npeaenax GyHKINHU, CBSI3aHHbIE C HEPABEHCTBAMHU.

14. IlepBblii 3aMevaTEIbHBIN MIPEIET U €r0 CIEICTBUS.

15. Bropoii 3ameuarenbHblil Ipeiesl U ero CIeACTBHUS.

16. Teopembl 00 SKBUBAJCHTHBIX (PYHKIUAX.

Henpepuvienocms pynxyuu

17. Teopema o HENPEPHIBHOCTH KOMIIO3ULIUN (DYHKIUH.

18. Teopema o npezene MOHOTOHHOHN (YHKITHH.

19. TIlepsas u BrOpas Teopembl Teopema bonbrano-Komm.

20. Ilepmas u BTOpas Teopemsl Beliepiirpacca.

Jlugppepenyuposanue pynkyuit 00Hoii nepemeHHol

21. Teopema 0 cBS3M MEX]y CyIIECTBOBAaHUEM ITPOU3BOIHON U AnphepeHIupyeMOCTbIO
GbyHKIHN.

22. Teopemsl 0 nuddepeHIIIPOBaHUN CYMMBI, IPOU3BEACHUS U YACTHOTO (PYHKIIHIA.
23. Teopewmsl 0 nuddepennrpoBanum oopaTHoit GyHKIMH, GYHKINH, 3aJaHHOK
napaMeTpU4ecKUMHU YPaBHEHUSMH.

24. Teopema o muddepenHupoBanny komrnosuiun Gpyakuii. MTaBapuanTHOCTH (hopMmBl |
middepennnana.

25. Teopema ®depma, €€ TeOMETPHUECKHI CMBICI.

26. Teopemsl Jlarpanxa, Poss, X reoMeTpudeckuii CMBICIL.

27. Tlpaswmio JlomuTans packpbsITHs HeonpenenenHoctei Buga 0/0u oo /oo,

3adeTHO-3K3aMEeHAIlMOHHbIE MaTepuajibl [Jsl TNPOMEXKYTOYHOH  aTTecTAlMu
(3xk3ameH)
Bonpocui k 3k3ameny no mamemamuuecKkomy ananusy
1 cemecTp
1.  Ilonsrue MHOxecTBa. Onepanuu HaJl MHOKECTBaMU. Jlornueckas CUMBOJIMKA.
2. MHOXeCTBO AeUCTBUTENbHBIX yKced. CBONCTBA JeMCTBUTENIBHBIX YUCEI.
[IpencraBnenue NeiCTBUTENBHBIX YUCEN AECATUYHBIMU APOOSIMHU.
3. MomHocTts MHOkecTBA. CUETHOCTh pallMOHATIBHBIX YKced. HecueTHOCTD
JNENUCTBUTEIIBHBIX YHCET.
4.  PacmupenHas yucioBas npsiMas. AOCOTIOTHas BeJIMUMHa yrcia. MHOXecTBa Ha
MPSIMOM, OKPECTHOCTH.
5. Meron MaremaTuuecko HHAyKIMU. buaom HeroToHa.
6.  OrpaHuveHHBIC M HEOTPAHUYCHHBIC YHCIOBBIC MHOKECTBA. [ paHN YHCIIOBBIX
MHOXecTB. Teopema cyIliecTBOBaHUS BEpXHEN (HUKHEH) TpaHy YHCIOBOTO MHOYKECTBA.
7. Ipunuun Apxumena. [IpuHIMT BIOKEHHBIX OTPE3KOB.



8.  Oo6mee monsitue Gynkuu (oTodbpaxenus). Kommosumwms ¢pynkiuii. O6patHast
¢yukuusa. Yucnossle pyHKimu. OCHOBHBIE dlIEMEHTapHbIE (DYHKIMH, UX CBOWCTBA U
rpaduKH.

9.  CnocoOsl 3ananus ¢pyaknuii. HesBHbIH crioco6 3aganus ¢pynkuun. OyHKmu,
3aJJaHHbIE [TAPaMETPUUYECKUMHU YPAaBHEHUSAMH U YPaBHEHUSAMU B MOJISIPHBIX KOOpAMHATAX.
10. Ompenenenue nocnea0BaTeNLHOCTH U €€ Mpesena. EqMHCTBEHHOCTh mpeiena,
OrPaHUYEHHOCTh CXOJAIIEHCS 10CIe10BaTEIbHOCTH.

11. Apudmerndeckue onepannuu HaJ CXOAIIUMUCS MTOCTIEI0BATEIBHOCTSIMH.

12. CsaoiicTBa cxofsIIeics 10CIe10BaTeIbHOCTH, CBI3aHHbIE C HEPABEHCTBAMH.

13. BeckoHe4no Maible M OECKOHEYHO OOJIBIINE ITOCIEI0BATEILHOCTH, KX CBOMCTBA.
14. TIpuHUMI CXOIUMOCTH MOHOTOHHOMW IIOCJIE0BATEIBHOCTH.

15. IIpuHuun cTAruBaromMXcs oTpe3koB. Huco e.

16. IloamocnenoBaTeabHOCTH U YaCTHUHBIE MPEAEIbl YUCIOBON NOCIEI0BATEIBHOCTH.
Jlemma bonbsuano-Beliepmpacca.

17. ®dynpameHTandpHas mocieaoBaTeIbHOCTh. Kputepnii Komm cxonumoctn
I10CJIEI0BATEIbHOCTH.

18. Ompenenenue npenena pyHkuuu B Touke. Onpenenenue npezaena no Komm u no
['eitne, sxBUBaJIEHTHOCTD onpeneneHuid. [Ipenen ¢pyHkunu Ha 6ECKOHEUYHOCTH.

19. beckoHe4HO Malible PYHKIIMH, UX CBOHCTBA.

20. beckoneuno 6onpime pynaknuu. Obmee onpenencHue npeaena GyHKIHH.

21. OOmwue cBoiicTBa npenena GyHKIUU: €AUHCTBEHHOCTD, JIOKAJIbHAs! OIPAaHUYEHHOCTb.
22. CaoiicTa npenaena GyHKIUH, CBI3aHHBIE C apU(PMETHIECKUMH ONIePAIHSIMH.

23. CaoiicTBa npesena (yHKIMH, CBSI3aHHbIE C HEPABEHCTBAMHU.

24. Tlpenen kommo3unuu QyHKIUH.

25. OpnnocroponHue npenensl. [Ipenen MOHOTOHHOH QyHKIMY.

26. CpaBHeHue (QyHKIMI, SKBUBAJIEHTHBIE PyHKIMU. KpuTepHii 5KBUBaIeHTHOCTH
GYyHKIHHA.

27. Ormpenenenue HEMPEPbIBHOCTU (GYHKIMU B TOUKe. TOUKM pa3pbiBa QyHKILUH.
Kinaccudukanms Touek paspoisa.

28. CaoiicTBa (pyHKUUH, HENPEPHIBHBIX B TOUKE (JIOKAJIbHAsi OTPAaHUYEHHOCTb,
YCTOHYMBOCTD 3HAKa, HETTPEPBIBHOCTH CYMMBI, TIPOU3BEICHUS H YACTHOTO (DYHKITHIA).
HenpepbIBHOCTh OCHOBHBIX 3J€MEHTAPHBIX (DYHKITHIA.

29. HemnpepsiBHOCTB citokHOM (yHKIMU. HenpeprsiBHOCTD hyHKIMU X%, X > 0

30. Teopema bonpuano-Komm (0 mpoMexyToOYHOM 3HAUEHUH HEMPEPHIBHOW HA CErMEHTE
¢byskuun). CinencTBUue TEOPEMBI.

31. [TIlepmas Teopema Beliepmpacca (00 OrpaHHUEHHOCTH HENMPEPHIBHON Ha CETMEHTE
GbyHKIUN).

32. Bropas Teopema BeiiepmTpacca (0 JOCTHKCHUH HEITPEPHIBHOW HA CETMEHTE (PYHKITHH
HKCTPEMaJIbHBIX 3HAUCHH).

33. IlepBslii 3amMeUaTeNbHBINA TPEAET U €r0 CIESICTBUS.

34. Bropoii 3ameuarenbHbIi npenen. CiaelcTBUs BTOPOTO 3aMevaTeIbHOTo Mpeiena
35. Teopema cymiecTBOBaHUS M HEMPEPHIBHOCTH 00paTHO# (pyHKImu. [ToHsTHe
paBHOMepHOI HenpepbIBHOCTH (pyHKIMH. Teopema Kanropa. Kpurtepuit Ko
CYIIECTBOBAHUS KOHEYHOTO Tpeesa QyHKIHH.

36. VYcaosue nudppepenupyemMoct GyHKIHHU. CBA3b MEXy HEMPEPHIBHOCTHIO U
b depeHINPYEeMOCThIO QYHKITUH.

37. IlpousBoanas pyHkH. OTHOCTOPOHHUE U OECKOHEUHBIE TIPOU3BOIHBIE.

38. CBs3b MEX[Iy CYIIECTBOBAaHHEM IPOU3BOIHON M TUPPEPEHIIMPYEMOCTHIO (D)YHKITHH.
39. IlpaBwmia nuddepeHunpoBaHMs CyMMBI, Pa3HOCTH, IPOU3BEACHUS U YACTHOTO
GbyHKIUH.

40. Tabyma npou3BOTHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHH (BBIBOT (hOPMYIT).

41. VYpaBHeHMs KacaTeIbHOU M HOpMaU K KpHBOH. CKOPOCTh MPSMOIMHEHHOTO
TIBYKEHHUSL.



42. Tlonstue nuddepennuana. Ero reomerpudeckuii 1 GU3NIECKUNA CMBICI.
43. TlpousBonHast 06paTHOM QyHKIMH, GYHKINH, 3alaHHON HESIBHO U MApAMETPUUECKH.
44, TlpousBogHas cioxHo# ¢pyHKIMK. MHBapuanTHOCTE hopmbl | muddepeniuana.
45. TlpousBonHbie U TU(HepeHIINAIbl BBICIIUX MOPAIKOB; N-bI€ POU3BOAHBIC (DYHKITHIA:
x", a*, sinx, cosx,y =log,x,(1+ x)%.
46. JluddepeHunanbl BRICIIUX MOPSAKOB OT CIOXKHBIX (pyHKUMH. « Hapymenuey
MHBapUaHTHOHN (GopMbl TU(PepeHINaIoB BEICIINX TOPSIKOB IIPU HEITMHEHHON 3aMeHe
MEPEMEHHOMN
47. Teopema depma, €€ reOMETPHICCKUI CMBICIT.
48. Teopema Jlarpanxa, Pomist, uX reoMeTpHuecKuil CMBICI.
49. Teopema Kommu. [TpaBuio Jlonurans packpeitust HeonpeneaeHHocTeit Buaa 0/0u oo/,
50. PackpbITHs HEONpPEIeIeHHOCTEN BUOB o0 — o, () X oo, 1%, 000 (0,
51. ®opmyna Teittopa GyHKINU C OCTaTOYHBIM WieHOM B (hopme [leano u B popme
Jlarpanxa.
52. Paznoxenue no Gpopmyne MaknopeHa GyHKIHHA

a*, sinx, cosx,y=In(1+x),(1+x)%
53.  VYcIiioBHS MOCTOSHCTBA U MOHOTOHHOCTH (DYHKITHH.
54. JlokanmbHbIH SkcTpeMyM (GyHKIIMU. HeoOXoauMoe 1 T0CTaTOYHBIC YCIIOBUS
JKCTpEeMyMa.
55. Hampasnenue BBITyKIOCTH rpaduka GyHKIUU. JlocTaTouHOE yCIOBHE BBITYKIOCTH
rpaduka QyHKIIHH.
56. Touku nepernba rpaduka ¢pynkuu. Heodxoaumoe u J0CTaTOUHOE YCIIOBUS TOUCK
neperuoa.
57. DxkcTpemanibHbIC 3HAYCHUST QYHKIMHU HA OTpe3Ke. ACUMNTOTH rpaduka. [lonnas
cXeMa UCCIIeI0BaHus (YHKLUHU U IOCTPOCHHE ee rpaduka.
58. IlonsTHe nepBOOOPA3HOIA, €€ CBOMCTBA.
59. Ompenenenue HEONPEAEICHHOTO HHTErpaja, OCHOBHBIE CBOIMCTBA.
60. Tabnuna HeonpeeNeHHbIX UHTETPaIOB OCHOBHBIX 3JI€MEHTApHBIX (DYHKIUI.
61. Meroa 3aMeHBI IEPEMEHHON U MHTETPUPOBAHUS 110 YACTSIM B HEOIPEIEIEHHOM
UHTETrpaJe.
62. Ilpocteie qpobu U X UHTETPUPOBaHKE. Pa3ioxkeHne parmoHaIbHOW (QYHKIIUN HA
npocThie 1podu. IHTerpupoBaHue palmoHaNbHbBIX (YHKLINH.
63. VHTerpupoBaHHe UPPANUOHATIBHBIX ()YHKITHHA.
64. VHTerpupoBaHMe BBIpaXKEHHM, COJEPKALIMX TPUTOHOMETPUUECKHE (PYHKILIUH.
65. 3amaun, npUBOASIINE K MOHATHIO ONIPeIeIeHHOro HHTerpana. [lmomans
KPHUBOJIMHENHON TPANELMH.
66. Ompenenenue naTerpana Pumana. Heo0xoammoe yciioBre HHTETPUPYEMOCTH.
I'eomeTpuueckuil cMbIC ONpeeICHHOTO HHTEerpaa.
67. Mepa Kopnana. U3smepumbie MHOKecTBa. Cymmbl [lapOy 1 ux cBoOiiCcTBa.
68. Kpurepuit uarerpupyemoctu no Pumany. Kiaccsl uHTErpupyeMbIX (GyHKIHMHA.
69. CpoiicTBa onpenenéHHOro HHTETpaja, BEIpa)KEHHBIE pAaBEHCTBAMHU.
70. CaoiicTBa onpeien€HHOro HHTErpaja, BEIpakeHHbIE HepaBeHCTBaMU. Teopema o
CpeaHeM 3HAUYCHUH.
71. ITpubnnKeHHOE BBIUMCIICHUE ONPEIEICHHBIX HHTETPAJIOB.
72. VHTerpai ¢ mepeMeHHBIM BepxXHUM npenenom. @opmyna HeroTona-JIeiiOHuma.
73.  Meroa 3aMeHbI IEPEMEHHON U MHTETPUPOBAHHUS TI0 YACTSIM B ONPEACTICHHOM
WHTETpaJe.
74. TloHsTHE JJIMHBI IyTU KpUBOH. BhIpaxkeHne ATMHBI TyTH UHTETPAJIOM.
75. TlonsTHe miomaau miockoi ¢purypsl. BeipaxeHnue rionaan HHTErpajioM.
76. IlonsTne o0beMa MpOCTpaHCTBEHHOMN obsacT. Beruucnenue o0bema Tena ¢ moMouibio
nonepevyHbIx cedeHnit. O0beM Tena BparieHus. Boruncnenue miomazei nopepxHocren
BpaILECHHS.
77. IlpunoxxkeHue onpeAeNeHHOro NHTerpaia K 3aj1a4aM QU3NKH.



78. HecoOcTBeHHBIC HHTETPANIBI C 0ECKOHEUHBIMU TIpeiesiaMy OT HEOTPAHMYCHHBIX
¢ynkuuii. CBOMCTBA M BEIYUCIICHHE.
79. Tlpu3Haku CXOAMMOCTH HECOOCTBEHHBIX HHTETPAJIOB.

2 cemecTp
[Toustie N-MepHOro eBKIMI0Ba IpocTpancTtBa R™. [Ipumepsr MuoOKecTB R™.
[TocnemoBarenbHOCTh B R™u ee mpenen.
BemectBeHHast pyHKIMM IBYX MEPEMEHHBIX U €€ rpauK, JIUHUU YPOBHSL.
JIBonHbIe npenensl. [I0BTOpHBIE ITpEeAeibl, YCI0BUSA UX PABEHCTBA.
[Ipenen pyHKIMH MHOTUX TIEpEMEHHBIX.
HenpepbIBHOCTh PyHKIIUM MHOTHX IEPEMEHHBIX, CBOMCTBA.
YacTtHble pou3BOAHbIE U YacTHbIE MU depeHimansl GyHKIMY MHOTUX IEPEMEHHbIX.
Huddeperuupyemocts GyHKINN MHOTUX NepeMeHHbIX. [lonnblil nuddepenmnmarn.
FeOMeTpI/IquKI/II/I CMBICJI YaCTHOM MPOU3BOIHON U MOJIHOTO AU depenuana.
9.  Heobxoammoe u JOCTaTO4YHOE yCI0BUA AU PepeHIIMPYEMOCTH.
10. TlIpowmsBonHas cioXHOU (DYHKIIMH, HHBAPHUAHTHOCTH (DOPMBI IIEPBOTO
nuddepeHmnmana.
11. IIpousBogHas no HampaBieHUIO. ['paneHT.
12. TlIpowmsBoansie u auddepeHnanbl BRICIINX MOPSAKOB. Y CJIOBHS PABEHCTBA BTOPHIX
MIPOU3BOTHBIX.
13. ®opmyna Teitnopa pyHKINN MHOTUX NTEPEMEHHBIX.
14. JlokanpHbIii S5KcTpeMyM (QYHKIIUM MHOTHX IIepeMeHHbIX. HeoOxoaumoe ycnoBue
JKCTpEMyMa.
15. Kputepuii CunbBecTpa 3HaKOOIPEIEICHHOCTH KBaipaTHuHOM Gopmbl. JlocTaTrounbie
YCIJIOBUS JIOKAJILHOTO 3KCTPEMYMaA.
16. JlokanpHbIii S5KcTpeMyM (YHKIMU ABYX nepeMeHHbIX. HeobxonmmMoe u JoctaTouHoe
YCIIOBUS DKCTpEMYyMa.
17. BebruuciaeHue NpoU3BOIHBIX HESIBHO 3a/1aHHbIX (yHKIUH. [ToHsATHE 00 YCIOBHOM
skcTpemyMe. Meron Jlarpan)ka HaX0X/I€HUS YCIIOBHOTO SKCTPEMYMaA.
18. Hawubonbiiee n HaMMeHblIee 3HaUeHUs (HYHKIIMU Ha KOMITIAKTe.
19. 3agaum, NPUBOANINE K MIOHSATHUIO JBOWHOTO MHTETpAJIa.
20. Ompenenenue 1BOMHOr0 MHTErpaa. Y CIOBUS CyIIECTBOBAHUS JIBOMHOIO MHTErpaa.
21. CgoiicTBa JBOWHBIX HHTETPAJIOB.
22. (CpezneHue IBOMHOTO MHTErpaja K MIOBTOPHOMY B Cllyyae MpsIMOYTOJIbHON 00IacTH.
23. CaeneHue JBOWHOTO MHTETPajia K IOBTOPHOMY B CTydae KPHBOJIMHEHHOW 00IaCTH.
24. DneMeHT IUIOMIAN B KpUBOJIMHEWHBIX KOOPJMHATaX. 3aMeHa NEPEMEHHBIX B IBOHHOM
unterpane. [lonspHble KOOpAUHATHI.
25. Tpoiinble HHTErpasibl U UX BhIYHCICHHUE. 3aMEHA NEPEMEHHBIX B TPOMHOM HHTETpale.
26. IlpumeHeHUE KpaTHBIX HHTETPAJIOB K PEIICHUIO TEOMETPHUECKUX U (PU3UIECKUX
3ajau.
27. TlonsTtue rmaakoi kpuBoil. KpuBonmHelHbIe HHTErpalibl |- poaa, X CBOWCTBA,
reOMETPUUECKUI CMBICIT.
28.  OpueHTHUpOBaHHbBIE KpUBBIE. KpHBOIMHEHBIE HHTETPAJIBI 2- pOJIa, UX CBOMCTBA.
Pabota cunoBoro mois.
29.  CBs3b MEXIY KPHUBOJIMHEHHBIMU HHTETpasIaMH 1-r0 1 2-T0 poaa. CriocoOb! CBEICHHS
KPUBOJMHEWHBIX HUHTETPAJIOB K OMPEIEICHHBIM HHTETPAJIaM.
30. ®opmyna ['puHa. Beraucienue miomaay ¢ MoMOIIbI0 KPUBOJIMHEHHBIX HHTETPAJIOB.
31. VYcioBus HE3aBUCUMOCTH KPUBOJIMHEHHOTO HHTErpalia 2-To pojia OT MyTH
uaTerpupoBanus. Cinyuait monHoro nuddepennnana. [lepsoodpaznas mist
MOJIBIHTETpasibHOTO BeIpaskeHus P(x,y)dx + Q(x,y)dy.
32. TlonsTHE TIaKON MOBEPXHOCTH. BekTopHO-TTapameTpudeckas popma 3a1aHust
nosepxHocTu. KacaTenpHas II0CKOCTh M HOPMaJIb K OBEPXHOCTH. [1110111a1p MOBEPXHOCTH.
33. TloBepxHOCTHBIE HHTETPAIBI |-r0 poa M UX CBOMCTBA.
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34. JIBycropoHHHE MOBepxXHOCTH. OpUEHTAINS TOBEPXHOCTU U BBIOOP CTOPOHBI.
Hanpasinsromye KOCUHYCbl HOPMaJIH.

35. TloBepXHOCTHBIE HHTETPAIBI 2-TO POJIa U UX CBOMCTBA.

36. CnocoObI cBeIeHUS TTOBEPXHOCTHBIX HHTETPAJIOB K JBOWHBIM HHTETPAJIaM.

37. Potop, nuBeprennus, nupkyisaius. @opmyisl Ctokca u Octporpajackoro-I'aycca,
BEKTOPHasl 3aIMCh. Y CJIOBUS NOTEHIIMAIBLHOCTU BEKTOPHOI'O TOJISl B IPOCTPAHCTBE.

38. Ompenenenue YUCIOBOTO psiga, CyMMbl psiia. HeoOxoaumoe ycinoBue cXoIUMOCTH
psna. CBolicTBa CXOAAIIMXCS PSIOB.

39. Panel ¢ HeoTpunatensubiMu wieHaMu. Kpurepuit cxonumoct. [Ipuznaku
cxoaumocTH (cpaBHeHUs, JJamambepa, Kommm).

40. HuTerpanbHbIi TpU3HaK cX0AUMOCTH. OO0O0OIIEHHBIN TapMOHUYECKUI P U €T0
CXOAUMOCTb.

41. 3nakomnepeMeHHBIE psiibl. AOCOIOTHO M YCIOBHO cxojsuuecs psaasl. [pusnak
JleitOHuma.

42. Tlonstue QpyHKIMOHAIBHOTO psia. PaBHoMepHas cxogumocTs. [Ipu3nak
Beiteprpacca paBHOMEPHON CXOIUMOCTH.

43. Crenennsle psaasl. Teopema AGens. HTepBai u pagnyc CXOAMMOCTH CTETIEHHOTO
psaa.

44. TlouneHHoe uHTErpupoBanue u nuddepeHIpoBaHNE CTEIIEHHBIX PSIOB.

45. Psappl Teitnopa n Makinopena. CterneHHbIe psbl OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIINH.
Hcnonb3oBanue paznoxenus pyHkuuu B psia Teitnopa s npuOIuKEHHBIX BEIYUCICHHH.
46. Psagpt Ddypee. YcnoBus paznoxuMocTa GyHKIH B pag Dypee.

47.  Pasznoxenue B psa Oypre Hemepuoandecko pyHKINU, 3aJaHHON B TPOU3BOIHHOM
IIPOMEXKYTKE.

48. Paznoxenne GpyHkuui B psag Oypbe M0 CHHYCaM WIIH 110 KOCUHYCaM.

Kpurtepuu onieHuBaHus pe3yabTaTOB 00y4eHUs!

Oyenka Kpumepuu oyenusanus no sxzameny
Buicoxuii OYEHKY «OMIUYHOY» 3ACIYHCUBAE cmy?eﬂm, 0CB0UBWULL  3HAHUS,
Jposer «5» YMEHUS, KOMNemenyuu u meopemuteckuii mamepua be3 npobenos;
(omuuno) BLINOTHUBUUULL 8Ce 3A0aHUsl, NPedyCMOMpeHHble V4eOHbIM NIAAHOM HA
BbICOKOM  KA4eCMBEHHOM  VPOBHe; npakmuyeckue — HABLIKU
npogheccuoHanbHO20 NPUMEHEHUS OCBOCHHbIX 3HAHUU COPMUPOBAHDL.
Cpeonuii OYEHKY «XOPOULO» 3ACIYAHCUBAEN CIYOEHM, NPAKMUYECKU NOTHOCbIO
VPOoBeHb «4» 0C80UBWIULL  3HAHUS, YMEHUs, KOMHemeHyuu U meopemudecKull
(xopouio) Mamepuan, yyeOHvle 3A0aHUSI He OYeHeHbl MAKCUMANbHbIM YUCIOM
0annos, 8 0CHOBHOM CHOPMUPOBAT NPAKMULECKUE HABBIKU.
Ilopozoesuiii OYEHKY «YO08IeMBOPUMENLHOY 3ACTYHCUBAEN CMYOEHM, YACMUYHO C
VPOBeHb «3» npoberamu  0C8OUBWIULL  3HAHUA,  YMeHUs,  KOMNemeHyuu U
(yoosnemeopume | meopemuyeckuli Mamepuai, MHoO2Uue YyueOHvle 3adanus aubo He
JIbHO) BbINOTHUTL, TUOO OHU OYEHEHbL YUCTOM OATLI08 ONUSKUM K MUHUMATILHOMY,
HeKomopble NPAKMU4ecKue HasvlKu He ChopMuposanbi.
Munumaneholti | OYeHKY — «HeyOO8IemBOPUMENbHOY  3ACHyicU8aem  CMYOeHm,  He
Ypogens «2» 0CBOUBWULL  3HAHUSA, YMeHUs, KOMNemeHyuu U meopemudecKuil
(neyOoenemeopu | mamepuai, yieOHble 3a0aHUs He GbINOHUL, NPAKMUYECKUe HABLIKU He
meibHo) cghopmuposanbi.

OHCHO'—IHBIC cpeacTtBa i HWHBAJIMAOB W JIMI[ C OI'PaHUYCHHBIMU BO3MOXHOCTIMU
300POBbi BBI6I/IpaIOTC$I C YYCTOM UX MHIAUBUAYAJIIBHBIX HCI/IXO(I)I/ISI/I‘-ICCKI/IX 0COOCHHOCTEH.

—pu HGO6XO)II/IMOCTI/I HWHBaJIWJaM U JIUIaM C OTpaHUYCHHBIMU BO3MOXKHOCTAMU 3JO0POBbA
MpeaoCTaBIACTCA JOITOJIHUTCIBHOC BPEM IJIA TIOATOTOBKHU OTBETA HA 9K3aMCHE,



— TIpH TIPOBENICHUH TPOILIEAYPHI OIICHUBAHUS PE3yIbTaTOB 00yUEHHSI WHBAIUIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pOBBS IPEAYCMATPUBAETCS UCIIOIb30BAHUE TEXHHUUYECKUX
CpeACTB, HEOOXOUMBIX UM B CBSI3U C X WHAWBUIYAITBHBIMA OCOOCHHOCTSIMU;

— IIpU HEOOXOAUMOCTH JJIsl 00YHAIOIIUXCS C OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
U WVHBAIWIOB TIPOIEAypa OIICHUBAHUS pPE3YyJIbTaTOB OOYYEHHUS 10 JUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa oneHUBaHUsI Pe3yJIbTaTOB OOYYCHHS WHBAIWIOB U JIUI[ C OTpaHUYCHHBIMU
BO3MOXKHOCTSIMH 3JI0POBbSI 110 JUCHUIUIMHE (MOJIYJIO) MperycMaTpUBaeT Ipel0oCTaBICHUE
uHpopMmanuu B (opMax, aJaNTUPOBAHHBIX K OTPAHHYCHHSM WX 3J0POBbS U BOCIPHSITHUS
uHpOpMaLUu:

J1J1st JIUT C HApYIICHUSIMH 3PEHHSL:

— B [1€4aTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (hpopMe 3IIEKTPOHHOTO TIOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J1J1s1 JI1 ¢ HApyIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIEpeYeHb MOXET OBITh KOHKPETH3HMPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
00y4aromuxcs.

5. Ilepeyenb y4eOHOM JJUTEPATYPbI, HH(POPMAIMOHHBIX PECYPCOB M TEXHOJIOTH A

5.1. YueOHasi aureparypa
1. Unvun, B. A. Ochogvl mamemamuueckozo anaruza.: yweonux / B. A. Unvun, 3. I'. Tlo3usx,
noo peoakyuei B. A. Unvuna. — 7-e uz0. — Mockea: @UIMATIIUT, 2004. — 648 c. — ISBN
5-9221-0536-1. — Texcm: snekmponnviii // Jlans: snekmponHo-oubiuomeunas cucmema. —
URL: https://e.lanbook.com/book/59376
2. Quxmeneonvy, I. M. Ocnosbt mamemamuueckoeo ananuza: yyeonux /I'. M. @uxmeneonvy.
— 12-e u30., cmep. — Cankm-Ilemepoype: Jlanv, 2020 — Yacms 1 — 2020. — 444 c. — ISBN
978-5-8114-5338-2. — Texcm: snekmponnwiii // Jlans: s1ekmponno-oubiuomeynas cucmema.
— URL: https://e.lanbook.com/book/139261
3. emuoosuu, b. I1. Cooprux 3a0au u ynpaxcHenuii no Mamemamu4eckomy anaiusy. yueonoe
nocobue ons 8y3086/ b. I1. Jlemuoosuu. — 23-e u30., cmep. — Cankm-Ilemep6ype: Jlans, 2021.
— 0624 ¢. — ISBN 978-5-8114-6940-6. — Texcm: snexmponusiii // Jlanv: 31eKkmponHo-
bubnuomeunas cucmema. — URL: https://e.lanbook.com/book/153688
4. CoopHuk 3a0au no mamemamuieckomy anaiuzy: yueonoe nocooue / JI. J[. Kyopsaeyes, A. /1.
Kymacos, B. U. Yexnos, M. U. [[labyHun. — 2-e u30., nepepad. u oon. — Mockea: ®U3IMATIIUT,
[6. 2.]. — Tom 1: Ilpeden. Henpepwienocmo. uppepenyupyemocmos — 2010. — 496 ¢. — ISBN
978-5-9221-0306-0. — Texcm: anexkmpounwiii // Jlans: s1eKkmpoHHO-OubIUOMEYUHAs cucmemd. —
URL: https://e.lanbook.com/book/2226
5. Coopnux 3a0au no mamemamuieckomy anaiusy: yueonoe nocooue / JI. /1. Kyopsaeyes, A. /1.
Kymacos, B. U. Yexnos, M. U. Illabynun. — 2-e u30., nepepadb. u oon. — Mockea:
OUIMATIIUT, [6. 2.]. — Tom 2: Unmeepanwvi. Paovr — 2009. — 504 c¢. — ISBN 978-5-9221-
0307-7. — Texcm: snexmponnwtii // Jlanw: snexmponno-oubnuomeunas cucmema. — URL:
https://e.lanbook.com/book/2227
6. Cooprux 3a0au no mamemamudeckomy ananuzy: yueonoe nocooue / J1. /[. Kyopssyes, A. /1.
Kymacos, B. U. Yexnos, M. U. [llabynun. — 2-e u30., nepepad. — Mockea: @PU3IMATIIUT, [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
1.Jlyney K.H, Iucmennvui J. T., @eoun C. H., llleguenxo FO. A. Coopnuk 3a0au no gvicuieti
mamemamuxe. 1 kypc. — M.. Aupuc-npecc, 2017. — 576 c.
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https://e.lanbook.com/book/2220

8. 3opuu B. A. Mamemamuuecxuti ananusz. B 2-x u. M.: MIJTHMO, 2020. 4. 1 — 657 c., T. 2 —
789 c.

9. Apemenko JI. A. Kpamnvie unmeepanei.: llpaxmuxym. Kpacnooap: Kybanckuii coc. yn-m.,
2006.- 80 c.

10. Apemenxo JI. A., [loobepesxkuna A. U. Kpusonureiinvie u no8epxHOCMHblE UHMESPAIbL.
Yyebnoe nocobue. Kpacnooap: Kybanckuii eoc. yu-m., 2012.-109 c.

5.2. Ilepuoanyeckas JuTeparypa
He ucnonp3ytorcs npu u3y4eHuu JaHHOTO Kypca.

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

DJIeKTPOHHO-0MOIMoTeuHbIe cucteMbl (IBC):

1. DBC «IOPAMT» https://urait.ru/

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

3. OBC «BOOK.rux» https://www.book.ru

4. 3bC «ZNANIUM.COM» www.znanium.com

SbC «JIAHb» https://e.lanbook.com

Co0cTBeHHBIE YJIEKTPOHHBIE 00pa30BaTe/bHbIe 1 HH(POPMAIIMOHHBIE PECYPCHI
KyoI'Y:
1. Cpena moaynbHOro AMHAMUYeckoro ooy4enus http://moodle.kubsu.ru
2. ba3a y4eOHBIX [UIAaHOB, Y4EOHO-METOIMYECKIX KOMILICKCOB, ITyOIHKALUHA 1
koHpepenmmii http://mschool.kubsu.ru/
3. DnexrpoHHbIH apxuB qokymeHToB KyoI'Y _http://docspace.kubsu.ru/

6. MeTonnueckne yKa3aHus J1Jis1 00y4aKOUIUXCSH 110 OCBOEHHUIO TN CHHUILIMHBI (MOTYJIs1)

Texyuuii KOHTPOJIb OCYIIECTBISETCS MperoiaBaTeeM, BeIyIUM IPaKTHUECKHe
3aHSTHS Ha OCHOBE BBIIMIOJTHCHHSI CTYICHTAMU JIOMAIIIHUAX 33aHUH 1 JJA00paTOPHOTO
MpakTUKyMa. B TedeHne cemecTpa mpoBOASITCS KOHTPOJIBHBIC PAOOTH M TEOPETUICCKUI
KOJUTOKBUYM. VITOTOBBII KOHTPOJIb OCYIIECTBIISIETCS B (hopMe dK3aMeHa.

KoHTpobHBIE, KOJUTOKBHYMBI OIEHUBAIOTCS 110 MATHOAIFHOW CUCTEME. DK3aMEHBI
OIICHUBAIOTCS 110 CUCTEME: HEYIOBJICTBOPUTEIBLHO, YIOBICTBOPUTEIILHO, XOPOIIIO, OTIIMIHO.

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

B ocBoeHMM MUCIUTUIMHBI WHBATUAAMH U JIUIIAMH C OTPAaHUYCHHBIMHA BO3MOYKHOCTSIMH
3I0pOBbs OOIBINIOE 3HAYCHHE HMEeT HHIWBHyallbHas ydeOHas paboTa (KOHCYNIbTalluu) —
JIOTIOTHATEITFHOE PA3bsICHEHUE yIeOHOT0 MaTepHara.

NunuBuayanbHble KOHCYJBTAIMM IO TPEAMETY SBISIOTCS BaXXHBIM  (DakTOpoM,
CIIOCOOCTBYIOIUM HHJIMBUYTU3alMN O0yUEHUS U YCTAHOBJICHHUIO BOCITUTATEIILHOTO KOHTAKTa
MEXIy TpernofaBaTeieM W OOy4arolIMMCS WHBAIWIOM WM JHUIOM C OrpaHUYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBBSI.

7.MaTepuajibHO-TeXHUYECKOe o0ecneyeHue mo JUCIUIInHE (MOTYJII0)

HanmeHnoBaHue crenmanbHBIX OCHAaIIIEHHOCTH CHENNATBHBIX [lepeuens MUIIEH3NOHHOTO
TIOMEIICHUI TIOMEIICHUH MIPOTrPaMMHOT0 00ecredeHus!

VYuebHble ay IUTOpHUU st | Mebeuns: yaeOHas mebens He npenycmotpeno
TIPOBEJICHUS 3aHATHH JIGKIMOHHOTO | TeXHHuecKue cpesicTBa 00yUeHHUS:
THUIIA 9KpaH, NPOEKTOp
VYuebnble ayIUTOpHUU st | Mebeuns: yaeOHas mebens He npenycmotpeno
MIPOBECHUS MPaKTHYECKHUX
3aHSTHH, IPYIIIOBBIX "
WHJIMBHYAJIbHBIX  KOHCYJIbTAlUH,
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TEKYLIETO KOHTPOJIA u
HpOMe)KyTO‘lHOﬁ aTTcCTallin

Jdns  camocTosTeNnbHOW — pabOThl  OOY4YaIOUIMXCS  MPEAYCMOTPEHBI  MOMEMICHUS,
YKOMIIJIEKTOBAaHHbBIE CHEIMATM3UPOBAHHON MeOesbl0, OCHAIIEHHbIE KOMITBIOTEPHOM TEXHUKON C
BO3MOXKHOCTBIO MOJKIIIOUEHUS K ceTu «HTepHEeT» M oOecreuyeHreM JIOCTyNa B AJIEKTPOHHYIO

UH(POPMALIMOHHO-00pa30BaATENbHYIO CPEly YHUBEPCUTETA.

HaunmeHoBaHHEe TOMENIEHUN 119
CaMOCTOSATENTFHON pabOTHI
o0yyaromumxcs

OcHalIeHHOCTD TIOMEIECHUH TS
CaMOCTOSTENIFHON pabOTHI
obyyaromuxcs

[lepedeHp NTMLIEH3MOHHOTO
MIPOTPaMMHOTO 0OecTieueHHS

[Momemienne it caMOCTOSATEIBHOM
paboTsl 00yJaromuxcs (YUTaIbHbIH
3a Hay4Ho# OubnmoTtexu)

Meobernb: yuebHas MeOenb
KoMmiekt  crenuanu3upoBaHHOM
Me6emH: KOMIBIOTEPHBIEe CTOJIbI
ObopynoBanue: KOMIIBIOTEpHAS
TEXHHKA C MOJKIIOYCHHEM K
HHPOPMALTNOHHO-
KOMMYHHUKAIIMOHHOH cetu
«HTepHeT» W JOCTyNIOM B
JNEKTPOHHYIO  UH()OPMAIUOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeNbHOW  OpraHU3aIUH,
BeO-KaMephl, KOMMYHHKaI[HOHHOE
o0bopymoBaHue, 0OCCICUHBAOIICE
JA0CTyl K CETHU HUHTCPHET
(mpoBoaHOE COEIIHEHUE "
OCCIIPOBOJTHOC  COCIUHEHUE IO
texuosorun Wi-Fi)

ITomemenue g caMOCTOATEIbHON
paboThI 00ydaromuxcs (ay IHTOPHS)

MebGenb: yueOHas MeOeb
Kommnexkr  cnenuann3upoBaHHON
Me0emH: KOMIBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMITBIOTEpHAs
TEXHHKA C TMOAKIIOYEHHEM K
HHPOPMALNOHHO-
KOMMYHUKAalUOHHOI CeTu
«/HTEpHET» M OCTYIIOM B
JJIEKTPOHHYI0  HH()OPMAIHOHHO-
00pa3oBaTeNbHY IO cpeny
0o0pa3oBaTeNIbHON  OpraHM3alUH,
BeO-KaMepbl, KOMMYHHKaI[HOHHOE
obopymoBaHHe, OOCCIICYHBAOIIEE
JOCTYII K  CeTH  HHTEpHET
(mpoBomHOE COCIIMTHECHUE u
OECIpOBOJTHOE  COCOUHCHHE 10
texHosoruu Wi-Fi)




