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1 Henu u 3a1a4u U3yYeHUs] TUCHUILINHBI.

MareMaTuueckuii aHaIn3 SIBIISIETCS 6a30BOM YUEOHOM TUCITUTIIIMHOM, IIEISIMHU U 3a]1a4aMH
KOTOPOU SBJISIETCSI TEOPETUUYECKOE U MPAKTUYECKOE OCBOCHHUE CTYICHTaMH MaTeMaTUYECKUX
METOJI0B, HEOOXOAUMBIX MPU U3YYEHUH OOIINX U CTICIUAIBHBIX Y4eOHBIX TUCIIUIUINH Pa3INdHOTO
cojepxaHus. B mpupose M TEXHUKE BCIOAY BCTPEUAIOTCS JBUKEHHUS, IPOLIECCHI, KOTOPHIC
ONMMCHIBAIOTCA (PYHKUMAMU. 3aKOHBI SBJICHUN MNPHUPOABI TaKkKe OOBIYHO OIHUCHIBAIOTCS
dbysakmusamu. OTcroaa 00BEKTUBHAS BAXKHOCTh MATEMAaTUYECKOTO aHAIM3a KaK CPEJICTBA U3YICHHUS
byHkuii. MaremaTHuecKuii aHajau3 — 3TO YacTh MaTeMAaTHKH, B KOTOPOH METOAaMH IMPEesioB
u3ydartcs GyHKIuu. OCHOBY MaTeMaTHYECKOTO aHAJIM3a COCTABIISET TCOPUS IEHCTBUTEIIEHOTO
YHclia, TeOpUs MPEeeoB, TeopUs psioB, nuddepeHIaTbHOe U UHTErPalbHOE UCUMCICHNUE IS
BEIICCTBCHHBIX (DYHKIMI OJHON BEIIECTBEHHOH NEPEMEHHOM M WX HEMOCPeACTBEHHbIC
npuiokeHus. B pesynbrare nanpHeimero pa3BuTus nuddepeHnalbHOr0 U UHTETrPaibHOTO
UCYHCTICHUS (YHKIIUU OJTHOM TEpEeMEHHOW W OO0OOIICHHS BCTPEYAONIMXCS B HEM IOHSATUI
MOSIBUIMCH TaKHe pasJiebl MaTeMaTHUECKOro aHanu3a Kak auddepeHnuanbHOe U HHTErpaIbHOE
ucuncieHue (QYHKIUHA HECKOJIBKMX TEPEMEHHBIX. B JUCHHMIUIMHE W3YYarOTCs TaKkKe
HENOCPEICTBEHHbIE MPUIIOKEHU U (P PepeHInanbHOr0 U HHTETPATLHOTO UCUUCTICHH S, TAKUE KaK
TEOPHS IKCTPEMYMOB, TEOPHS HESBHBIX QYHKIUU, psiabl Dypbe.

1.1 leab ocBOEHUSI NUCHUIINHBI.

Ienp AUCHUIVIMHBI — U3YYEHHE TEOPETHUYECKUX OCHOB MAaTEMaTHYECKOIO aHalu3a,
OCBOEHUE METOJ0OB HCCIEeNOBaHUS (QYHKIMM U (HOpMHUpPOBAaHME Yy CTYIEHTOB HAaBBIKOB
KOPPEKTHOI'0 MCII0JIb30BaHMsI MaTEMAaTHUYECKUX (GOPMYJT U METOIOB BBIYUCIIEHUS, CIIOCOOHOCTH
IPUMEHSTH 0a30Bble 3HAHUS JUISl IPAKTUYECKOr0 UCIOIb30BaHUS MAaTEMaTUUECKUX METO/I0B IIPU
aHaJu3e, peLeHUH U CO3JaHMM MaTeMaTHYeCKUX MO/IeIel TUIIOBBIX MPO(pEeCCHOHATIBHBIX 3a1a4.

1.2 3agaun AMCHUILIMHEI

Baxueiimelt 3amaueid moaroroBku OakanaBpa Ha DT yHuBepcuTeTa sBiseTCA
(GbopMHUPOBaHKE y CTYACHTOB BHICOKHX NMPO(PECCHOHANIBHBIX KaueCTB. 3HAUUTENbHAS POJIb IPU
3TOM OTBOJWTCS MaTeMaTH4YeCKUM aucuurianHaMm. OCHOBHBIMM B Kypce MaTeMaTHUYECKOTO
aHaJIM3a SBIIAIOTCS IOHSATHS BEIIECTBEHHOTO 4YHCIAa, MHOXECTBa, (YHKUUHU, TMperaena,
IPOM3BOIHON, MHTerpana. be3 3TuX MoHATHH ObLIM ObI HEBO3MOXHBI MHOTHE PACUEThl B
COBpEMEHHOM (pu3uKe, MeEXaHuKe U T. . [loaTomy HE00X0AMMO 3HATh GUZNYECKYIO CYIIHOCTh
(byHIaMEHTAIBHBIX TOHATHH, TEOPETUYECKHE OCHOBBI 3THUX IOHATUN, 3aKOHBI U METOMbI
MaTeMaTUYeCKOI0 aHaIN3a, U CIOCOOBI UX IPUMEHEHUSI B PU3NUECKUX TUCIUIUIMHAX U JPYTUX
oOnactsax 3HaHUM. POpMHpOBaHUE Yy CTyIeHTa (PyHIaMEHTaIbHBIX TOHATHH U 3HAHUMN:

— (popMUpOBaHUE 3HAHUHN O JAEMCTBUTEIBHBIX YUCIIAX M ONEpALMSIX C JIeHCTBUTEIbHBIMU
qHCIIaMU;

— (opMupoBaHNE 3HAHMM O CBOWCTBAX IMPEJEIIOB IOCJIEIOBATEILHOCTEH W TPEACIIOB
(GyHKUIMH OJHON U MHOTHX TlepeMeHHbIX. OBlajieHne METOIaMH BBIYMCIICHUS TPEIETIOB;

— (hopmupoBaHUe 3HAHUHN O JTIOKAIBHBIX U INI00ATBHBIX CBOMCTBAX HEMPEPHIBHBIX (DYHKIUI
OJIHOW U MHOTHX IIEPEMEHHBIX;

— (popMUpOBaHUE 3HAHUI O MPOU3BOJHBIX, UX TEOMETPHUUECKOM M (PU3UYECKOM CMBICIIE,
muddepeHIMpyeMbIX (QYHKIUSAX OJHOM M HECKOJbKUX MEPEMEHHBIX, a TAaKKe HABBIKOB HMX
MPUMEHEHHUS K UCCIIeI0BAaHUIO CBOMCTB (PYHKIINN U OTHICKAHUIO UX MPHUOIMKEHHBIX 3HAaYSHHUI;

— (popMupoBaHue 3HaHUI 00 UHTETPUPOBAHUH (DYHKIMHA OJHONW M MHOTHX IEPEMEHHBIX,
BKJIFOYAsl ONPEEICHHbIEC, KPUBOJIMHEWHBIE, KPATHBIE M TOBEPXHOCTHBIE MHTETPAJIBI; OBJIA/ICHUS
HAaBBIKAMU MX BBIUHCIICHUS U IPUMEHEHNUS;

— (opmupoBaHue MpencTaBIeHU 00 OCHOBHBIX 3J€MEHTaxX TEOPUHU IOJsl, OBJIAJIEHUE
HaBbIKaMu NpuMeHeHus: popmyisl ['puna, Ctokca u Octporpaackoro-I'aycca;

— ()opMHMPOBAHUE 3HAHUN O YUCIIOBBIX, (DYHKIIMOHAIBHBIX M CTENEHHBIX PsJiaX, yMEHUH U
HaBBIKOB MCII0JIb30BaHMsI MTpeACTaBIeHUs QyHKIMI B Buae psjaa Tenopa.

OOmmMM  3a7a4aMu  JUCLUIUIMHBL  SBISAIOTCS  OOy4eHHME CTYJEHTOB OCHOBHBIM
MaTeMaTHYECKUM METO/aM, HEOOXOIMMBIM Uil MOJICIMPOBAHUS PEANbHBIX MPOIECCOB H



spineHnid. DopMUpOBaHHE y CTYJCHTOB CHOCOOHOCTH TNPUMEHSATH MOJYYEHHBIE 3HAHUS K
IIOCTPOCHHIO W aHAJIM3y MaTEMaTHYECKUX MOJEIEH pa3IM4YHBIX IPOLIECCOB IPU IIOUCKE
ONTUMAJIBHBIX PEIICHUH U BRIOOPE HAWIYUIINX CIIOCOO0B pPEAIN3aluy 3TUX PELICHUH.

1.3 MecTo AucunjinHbl (MOAYJis) B CTPYKTYpe 00pa3oBaTeibHOM NMPOrpaMMbl

JucuumnnuHa «MareMaTudeckuil aHanu3» OTHOCHTCA K oO0si3aTenbHOM yactu brioka 1
"IucuummuHel (Moaynu)" yuyeOHoro miuaHa. B coorBercTBUU ¢ paboYuM Yy4eOHBIM ILIAHOM JIJIS
HarnpasieHus 03.03.02 duzuka gucruIuimHa u3yvaercs Ha 1 Kkypce 1o ouHoi Gopme oOyueHus.
Bua npomeXyToO4HON aTTeCTalluU: K3aMEH.

Jns u3ydeHuss TUCHUIUIMHBI «MaTtemaTnyeckuil aHanus» TpeOyrloTcs 3HAHUS U3 Kypca
MaTEeMAaTHKU CpeIHEHd IIKOJIbl B 00BEMe, BKIIOYAKONIEM anredpy, Hayala aHalu3a,
TPUTOHOMETPHIO, IUIAHUMETPUIO U CTEPEOMETpPUI0. 3HaHHUs, MOJIyYeHHbIE B 3TOM Kypce,
UCTIONB3YIOTCS B (DYHKIMOHAJIBHOM aHanu3e, AudQepeHnnanbHoil reOMeTpUd U TOTOJIOTHH,
mubdepeHIIMaNbHBIX YPAaBHEHUSAX, YpPaBHEHUSX MaTeMaTU4YecKOW (U3MKH, TEOpHUH YHCEN,
METOJIaX ONTHUMHU3ANMH, B (DU3MYECKHUX TUCIUIUIMHAX, TAKUX KaK OITHKA, TEOpPETHYCCKas
MeXaHHKa JIp.

1.4 IlepedyeHb MJaHMpyeMbIX pe3y/JbTATOB O0y4eHUs] MO JAMCHUILIMHE (MOAYJIIO),
COOTHECCHHBIX C IVIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTEJbHOH NPOrPaMMBbI

N3ydyenne panHOW y4eOHOW JHCHUIUIMHBI HAMpaBICHO Ha (QOPMHUPOBAHUE Y
00yYaroIuXxcst CAeIYOIUX KOMIETEHIIHN:

KOI[ 1 HAMMCHOBAHUC I/IHZ[I/IKaTOPa*,Z[OCTI/I)KCHI/Iﬂ PeSyJ’IBTaTLI O6y‘IeHI/I$I 10 TUCIHUITITIMHE
KOMIICTCHIINH

OIIK-1 CnocodeH npuMeHATH 0a30Bble 3HAHUS B 00J1acTH (PU3MKO-MATEMATHYECKUX U (MJIM) eCTeCTBEHHbIX
HayK B cepe cBoeil npodeccuoHATbHOMI

HOIIK-1.1. Ilonumaer Teopermdeckue U | 3HaeT GpyHAAMEHTAJIbHBIC MOHSITHSA, OCHOBHBIEC IOJIOKEHHS U
METOJIOJIOTUYECKHE  OCHOBAaHUS  M30paHHOW | MPUHIUIBI MAaTEMAaTHYECKOTO aHaJN3a, MPHUKIATHbIE aCIIEeKTH]
obmactn  (U3MKO-MaTeMaTHYeCKuX W (WIM) | JUCHMIUIMHBI.

€CTECTBEHHBIX HayK YMmeer BBIBIATE W aHAJIM3UPOBATH  MATEMaTHUECKYIO
CYIIHOCTb npooiiem, BO3HHKAIOIINX B xoze
podecCHOHAIBHOM JIeATeIILHOCTH, " KOPPEKTHO|

UCTIONB30BATh JUISI MX PEIICHHS COOTBETCTBYIOUIMH (DHU3UKO-
MaTeMaTUYECKUH anmnapar.

Braneer HaBBIKAMU KOPPEKTHOTO HCIIOJIB30BAHHSA METOI0B
MaTEMAaTUYECKOro0 aHauu3a K IIOCTPOCHUIO W aHallUu3y
MaTeMaTHYeCKHX Mojeneld (HU3MYeCKUX IPOLECCOB U
IPUMEHSTh UX B IPO(PECCHOHANBHON AEITENbHOCTH.

Pe3ynbrartel 00ydeHHs MO NUCUUIUIMHE JOCTHTAIOTCS B pPaMKaxX OCYIIECTBIECHHUS BCEX
BUJIOB KOHTAaKTHOM U CAMOCTOSTEIbHOM pabOThl 00yUYaIOMIUXCS B COOTBETCTBHHU C YTBEPKAECHHBIM
y4eOHBIM IJIAaHOM.

WHaukaTtopel  JOCTMXKEHHS] KOMIETEHLMH  CUMTalOTCS  CPOPMHUPOBAHHBIMU  NpU
JOCTUKEHUHN COOTBETCTBYIOIINX UM PE3Yy/IbTaTOB OOyUEHUSI.

2. CTpyKTypa M coaep:KkaHue TUCHUILINHBI
2.1 PacnipeaesieHne TPYAO0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

OOmiast Tpy10éMKOCTh AUCIUILIUHBI cocTaBisier 10 3auerHbix eaunul] (360 yacor), ux
pacmpeneneHye mo BujgaM padoT MpeICTaBIeHO B TaOJIUIIe



Bub! pabor Bcero dopma oOydeHus
4acoB OYHO- 3a04Hast
OuHast
3a04Hast
1 2 X X
ceMecTp ceMecTp ceMecTp Kypc
(gacen) (gacer) (gackr) (gackr)

KonrakTnas padora, B TOM 4ncJie: 1326 683 64,3
AyIuTOpHBIE 3aHATHSI (BCEro): 132 68 64
3aHATH JICKIIMOHHOTO THIIA 66 34 32
nabopaTOpHbIC 3aHATHUS
MIPAKTHICCKHUE 3aHATHS 66 34 32
CEeMHUHAPCKHE 3aHSTHSI
HNHasi KOHTaKTHas padora: 14,6 7,3 7,3
KonTpoas camocToATeNbHOM pabOTHI 14 7 7
(KCP)
ITpomexyrounas arrecranus (MKP) 0,6 0,3 0,3
CamocrosiTeibHasi padoTa, B TOM 142 69 73
qucie:
Koumponvnas paboma 40 20 20
Camocmosimenvroe usyuenue paszoenos,
Camonoo2omosKa (npopabomxka u
no8mMopeHue NeKYUOHHO20 Mamepuaia u
Mamepuana — y4ebHUKO8 U Y4eOHbIX 102 49 53
nocobuti, n0020MoeKa K 1a00pamopHvIM U
NPAKMUYECKUM 3AHSMUSIM, KOLOKGUYMAM
um.o.)
IMoAroToBKa K TEKyIIEMy KOHTPOIIO
Kourpoin: 71,4 35,7 35,7
HOZ[FOTOBKa K DK3aMCHY 71,4 35,7 35,7
Obmas yac. 360 144 180
TPY10EMKOCTh B TOM YHCJIe

KOHTAKTHAA 132,6 68,3 64,3

padora

3a4. e 10 5 5

2.2 ConeprxxaHue QM CHUUIITHHBI

Pacnipenenennie BuoB yueOHOI pabOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILTHHBL.
Pasnensr (TeMbl) AUCIUIUTMHBL, H3ydaeMble B 1 cemectpe (ounas ghopma ob6yuenust)

KomnuectBo yacos

A Bueaynut
No HanmenoBanwue pa3zienon (Tem) yIuITopHas OpHas
Bcero pabora
pabora
JI 113 CPC
1. Bsenenue B aHanms3 10 2 2 6
2. TIpemenn nocIe0BaTeIbHOCTH 17 4 2 11
3. [Ipenen u HENPEPHIBHOCTH PYHKIIUI 26 8 6 12
4. Juddepennnponanue GyHKIHIA OHOM TIEpEeMEHHON 32 8 8 16
5. Heonpenenéunsiit uHTErpat 26 6 8 12
6. OnpenenéHHBI HHTETPANI U €T0 IPUI0KEHHUS 26 6 8 12
HUTOI'O no pasoenram oucyuniurvl 112 | 34 34 69
KonTtpons camocrosrensroit padotsl (KCP) 7
ITpomexytounas arrecrauus (MKP) 0,3
IToaroToBka K TeKyniemMy KOHTPOJIO 35,7
OO01mast TPYA0EMKOCTh 110 TUCIATIIHHE 180

Pa3zesnbl TUCHUILTHHEL, H3y4aeMbie Bo 2 cemectpe (ounas ghopma oOyuenust)




KomnuuecTBo yacos
Breayaut
Ne HammenoBanwne paznenos (Tem) AymuTopHas OpHyaSI
Bcero pabota
paboTa
JI 113 JIP CPC
7 DYHKIIUN MHOTHX IEPEMEHHBIX 10 2 2 6
8. Juddepennnpoanue GyHKIME MHOTHX TIEPEMEHHBIX 18 4 2 12
9. KpaTHble nHTErpansl U UX NPUIO0KEHUS 24 6 6 12
10. |KpuBosMHEHHBIC HHTErPAJIBI 22 4 6 12
11. |IloBepXHOCTHbIE MHTETPAJIEI. DIEMEHTHI TEOPHH IOJIs 32 8 8 16
12.  |Yucnossle, QyHKIIMOHAIBHBIC M CTEICHHBIE PSI/IbI 31 8 8 15
HUTOI'O no pasdenam oucyuniurvl 138 | 32 32 73
Konrpoiss camocrositensHoi pabotsl (KCP) 7
[Tpomexyrounas arrecrauus (MKP) 0,3
[ToaroroBka K TeKyneMy KOHTPOIIIO 35,7
OO61mas TpyJ0€MKOCTh N0 JUCIUILTHHE 180

[Tpumeuanue: JI — nexuun, 113 — nmpaktudeckue 3anatus / cemuHapsel, JIP — nmabGopaTtopHbie
sansitusi, CPC — camocTosiTenbHas paboTa CTy/IeHTa

2.3 Conep:xanue pa3iesioB (TeM) THCIUNIUHBI
2.3.1 3aHATHA JeKINOHHOI0 THIIA

HaumeHnoBanue pasgena Dopma TEKYILETO
P Copeprxanue paszuena (TeMBbI) P Y
(Temsr) KOHTPOJIA

1. Beenenue B ananuz  ([Ipeamer Marematuyeckoro asanuza. I[lOHATHE MHOXKECTBA.
Omepanuu Hajg MHOXecTBamH. Jlormdeckass CHMBOJIMKA.
CBoiicTBa JIeHCTBUTENBHBIX dYHcel. AOCOTIOTHas BeJIHYMHA
yycia. MHokecTBa Ha IPsIMOM, OKPECTHOCTH. BepxHsa u P
HYDKHSISL TPaHU YHCIIOBBIX MHOXKECTB. TeopeMa CyliecTBOBaHHUS
BepXHeW (HWKHEH) TpaHM YHCIOBOTO MHOXECTBa. [IpuHIMM
Apxumena. [IpuHIMD BIIOXKEHHBIX OTpe3KoB. IIpencraBieHue
JEUCTBUTENBHBIX YHCEN JEeCATHYHBIMH apoOsmu. OOmee
moHATHe QYHKIUH (oToOpakeHws). Kommosumus (QyHKIHA.
ObpatHass  Qynkmusa. YucmoBsle  QyHKiun.  OCHOBHEBIE
3JIEMEHTapHbIe (QYHKIWMH, UX CcBOicTBa W rpaduku. DyHKIuH,
3aJlaHHble  HESBHO, NapaMETPUYECKUMH YPaBHEHUSIMHU U
ypaBHEHHSMH B MOJAPHBIX KOoopauHaTax. [ wumepOonuueckue
(GYHKIMH, X CBOMCTBA U TpaduKH.

2. [Mpenen Onpenenenne  mpeneia  mocienoBaTenbHOCTH.  CBOHCTBA
MOCIIE0OBATEIHHOCTH | CXOSIIEHCST TIOCTEeA0BaTeIbHOCTH: €AMHCTBEHHOCTh TMpeena,
OTPaHUYEHHOCTD CXOJAIIEHCS MOCJIEI0BATEILHOCTH. K
Beckoneuno MaJible u 0OECKOHEYHO GoJbIIne
MOCTICIOBATEIEHOCTA.  ApH(METHYECKUE  OmNepalui  HaJ
CXOASAIIMMMUCS HOCJIENOBAaTEeIBbHOCTIMH. CBOMCTBA CXOIAIIEHCS
MOCJIEIOBATEIbHOCTH, CBSI3aHHBIE C HepaBeHcTBamu. I[Ipenen
MOHOTOHHOM mociefoBareabHocTd. Yucino «e». [lpunumn
CTSATUBAIOIIMUXCS OTpe3KkoB. [IpuMephl BBIYUCIEHUSI NPEAETIOB
MOCJIEZIOBATEILHOCTE C TOMOIIBI0 NPUHIMUIA CXOJUMOCTHU
MOHOTOHHOM MOCJIEN0BATEALHOCTH. [loAmocie10BaTeIbHOCTH U
YaCTUYHBIE TMpEJEbl YMCIOBOM MocienoBaTelbHOCTH. Jlemma
Bonbuano-Beitepitpacca. DyHIaMeHTaIbHbIE
nocienoBarenbHocTh. Kpurepuii Komun cxoaumoctu uncioBoit
MOCJIEI0BATEILHOCTH.

3. IIpenen u ITonstue npenena pyukuu. Onpenenenne npeaena QyHKINH 10
HENPEPBIBHOCTh Komm wu mo [TeiiHe. OKBHBaNeHTHOCTh ompeneneHud. | /loka3aTemnbCcTBO
¢dyHKIIIH Omnpenenenne mnpenena (QYHKIMM Ha S3BIKE OKPECTHOCTEH. TEOpeM Mo

BeckoneuHo manble n 6eckoHeuHO Ooubinne QyHkuuu. Odmiee aHaJIOTUH
onpezaeieHne mpenena (YHKIUM Ha SI3BIKE OKPECTHOCTEH. | (II0 yCMOTPEHHIO
CaoiicTBa npenienioB QyHKIMH. ApupMeETHYECKHE OTIepalliy Hall JIeKTOpa)
¢yHKIMAMu, uMelomuMHu  npepensl.  CpolicTBa  mpenena K
(GyHKIMH, CBA3aHHBIE C HEpaBeHCTBaMH. [Ipenen KoMmosuunu
¢dynkmui. [Ipexensr MoHOTOHHBIX (QyHKIMNA. Kpurepuit Komm




CYIIECTBOBaHUs Tmpenena GyHKIwH. [lepBbIli 3amMedaTenbHBIN
mpenen u ero cieactBus. BTopoil 3ameuaTenbHBIA Tpened.
CrnenctBust BTOpPOTO 3aMedarenbHOTo mpenena.  IlonsTne
HenpepbIBHOCTH  (GyHKuMM B TOuke. JlokanbHble CBOWCTBa
HENpEepbIBHBIX (YHKIMH, HEIIPEPHIBHBIX B TOUKe. TOUKHM pa3pbiBa
¢yHKIMH. HenpephIBHOCT OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIHH.
CpoiicTBa (YHKLMH, HENpepbIBHBIX Ha OTpe3ke. Teopema
Bonpriano-Komm (0 mpoMexxyToyHOM 3HA4YeHUHM (QyHKLIWH).
CnenctBue Tteopembl. IlepBas Teopema Beliepirpacca (00
orpannueHHOCTH pyHKINH). BTopas Teopema Beitepmpacca (o
JIOCTIDKEHNH (yHKIHEH SKCTpeMalbHBIX 3HaueHn). CpaBHEHHE
¢yakmmit. O — cumBoimKa. Teopembl 00 SKBHBaJCHTHBIX
¢yaxumsax. CpaBHeHHE OECKOHEYHO MaBIX (QYHKINH

JduddepenunpoBanue
(GyHKIAH OTHOM
TIEpEMEHHOMN

OmnpeneneHre  TPOU3BOAHOW, €€  TEOMECTPHUYCCKHA U
MeXaHW4ecKni cMmbIcn. OIHOCTOPOHHME ¥ OeCKOHEYHBIE

MIPOMU3BOJIHBIE. Tabnuua TIPOU3BOTHBIX OCHOBHBIX
3JIeMEHTapHBIX byHKIMH. Juddepenunan GyHKIHH.
T'eomerpuueckuit u ¢usnueckuir cmbicn auddepennuana.
IIpaBuna i bepeHInpoBaHUs CYMMBI, pa3HOCTH,

npousBenieHust U yactHoro ¢ynkumil. IIpousBonHas oOparHOU
GyHKIMK, (GYHKIUH, 3aJaHHOM HESBHO W IapaMeTpPHYECKH.
ITpousBoxnas komnozunuu GyHKud. MHBapranTHOCTH (GOpMBI
mepBoro nuddepennnana. [IpousBonusle n mudepeHITHaIb
BeICIIMX TOPsiAKOB. [luddepeHnnansl BBICIIMX TOPSAAKOB OT
crnoxHbIX QyHKIHA. Teopembr @epma, Poms, Jlarpamka, Komm.
IMpaBuno  Jlonurans  packpbITUS ~ HEONPEICICHHOCTEH.
Mmuorounen Teitmopa u popmyna Teiinopa muddepeHnnpyemont
GyHKIMH, pa3nuuHble (OpMBI 3alHMCH OCTAaTOYHOTO WICHA.
[Mpumenenus popmynsl Teiyiopa K HaXOXKICHUIO TPENEIIOB U
3HaueHud ¢QyHkuuid. MccnenoBanue (yHkumit:  ycnoBus
HOCTOSIHCTBA W MOHOTOHHOCTH; OSKCTPEMYMBI, HalpaBJcHUE
BBINYKJIOCTHU rpaduka GyHKIMH, TOYKH Meperunda, aCUMOTOTEI.
OKkcTpeManbHble 3HaUeHHs (YHKIIMH Ha OTPE3Ke.

IIpoBepka
CYIIIECTBEHHOCTH
YCIIOBUH TEOPEM
(mo ycMoTpeHuo

JIEKTOpa)

K

Heonpenenennsrit
HHTETpaI

[lepBooOpasznast (yHKIIMM ¥ HEONpPENENCHHBIH HHTErpal,
cBoiictBa. TaOimma HeompeneNeHHbIX WHTErpalioB OCHOBHBIX
3JIEMEHTAPHBIX QYHKIHMHA. OCHOBHBIE METOABI MHTETPUPOBAHMSL:
3aMeHa IEePEMEHHOro, MHTErpHpoBaHUE NO yacTaM. [IpocTsie
Jpodu M WX WHTerpupoBaHue. PasioxeHHe pannoHaIBHOM
¢yHKIMM Ha mpocThle Apobu. MHTerprpoBaHne panuoHANBHBIX
¢bynkuuid.  MHTerpupoBaHue — MppaAlMOHANBHBIX  (DYHKLHIA.
WHuTerpupoBaHne TPUTOHOMETPUYECKHX M THIEPOOTHYECKUX
¢yukimid. [loncranoBku YeObiesa.

OrnpenenéHHbIi
HHTErPa U ero
MPHIIOKEHUS

3anaun, TPUBOIAIIME K TMOHATHIO OIPEIEICHHOTO HHTETpaia.
[onsiTve onpeneneHHoro wuHrerpaiga. HeoOxomumoe ycioBue
unrerpupyemocti. Cymmbl JlapOy u ux cBoiictBa. Kputepuit
uHTEerpupyeMoctd 1o Pumany. Kiaccer  mHTerpupyeMbIx
¢ynkumi. MHTErpanm ¢ NepeMEHHBIM BEPXHUM  IIPEAEIIOM.
®opmyna Hetorona — JleiiOnuna. [loHsATHE IJIMHBI KPHUBOIL.
Huddepennman gyru riaaakoi KpuBoil. Beraucinenue IMHbI 1yru
C IOMOIUBI0 OHpefeNeHHOro uHrerpana. Ilonarue mnomaau
TUI0CKO# (urypsl. Belpaxkenue ruromiaau uarerpaiom. Ilonstue
o0beMa IpOCTpaHCTBEHHOH obnacTu. Beluncienue oobema Tema
C TIOMOINIbIO TIOTEPEUHBbIX cedeHnit. OO0beM Tena BpaileHUs.
Brruncnenue mnomaneit nosepxHocteit BpamieHus. [Ipunoxenue
OTIpeIeIEHHOTO MHTEerpana K 3agadam ¢usuku. HecoGcTBeHHBIE
uHTerpanbl.  VHTerpamsl ¢ OECKOHEYHBIMH  TIpeleIaMHu.
WuTerpans! oT HeorpaHWYeHHBIX GyHKIUH. [Ipu3Haku cpaBHEHUS
U HEKOTOPBIE YCIIOBHSI UX CXOAUMOCTH.

YcTHbli onpoc

OYHKIMHA MHOTUX
MIePEMEHHBIX

JluneitHoe  MPOCTPaHCTBO R™. Hopwma, CXOJIUMOCTH
MOCJIEIOBATEIbHOCTH ~ TO4YeK. OTKpBITHIE W 3aMKHYTHIE
MHO>€ECTBa, UX CBOWCTBA, OKPECTHOCTHU. [IBOIHbBIE U TOBTOPHBIE
npeaesbl. Ipenen  ¢yHKOMM ~ MHOTHX  MEPEMEHHBIX,
HENPEPBIBHOCTh. BemecTBeHHas QYHKIMS JBYX NMEPEMEHHBIX U

VYcTHblif onpoc




ee rpaduK, TMHUKA YpOBHs. JIOKanbHbIE CBOWCTBA HENPEPHIBHBIX
¢ynkui. CroiicTBa QYHKIINN, HEMPEPHIBHBIX HA KOMITAKTE.

JduddepenunpoBanue
(GyHKIWH MHOTHX
MIepeMEHHBIX

YacTHble TPOW3BOAHBIE M YacTHBIC IuddepeHnnans GyHKINH
MHOTHX TepeMeHHBIX. uddeperunpyemMocTs QyHKIIMH MHOTHX
nepeMeHHbIX. [lomublii nudpdepennunan. ['eomerpuueckuii cMbICT
YaCTHOW NMPOU3BOHOM U mosiHOTO Auddepennmana. KacarenbHas
IUIOCKOCTh M HOpMajlb K HOBepxHocTH. HeobOxomumoe u
JOCTaTO4YHOE YycijoBue auddepeHnupyemoctu. Jlocrarounoe
ycaoBue  nuddepenmupyemoctu.  IIpousBogHas — CIIOXHOM
¢ynkun. MHBapnanTtHOCTE (opMmbl nepBoro audepeHnuania.
IIpousBonHas mo HampaBieHuto. ['panueHt. IIpousBogHble U
muddepeHnmansl  BBICOIMX HOPAAKOB. YCIOBUS pPaBEHCTBA
BTOpHIX Mpou3BoaHBIX. @opmyna Teitmopa (QyHKIMH MHOTHX
nepeMeHHbIX. JIOKanbHBIH 3KCTpeMyM  (QYHKIMM MHOTHX
nepeMeHHBIX. HeoOxommumoe ycioBue 3kcTpemymMa. Kpurepmit
CuiibBecTpa  3HAKOOIPEAEIEHHOCTH  KBaJIpaTHYHOW  (OPMEI.
JlocTaTouHsle YCIOBHS JIOKAJIBHOI'O 3KCTpeMyMa. BrruncieHue
MPOU3BOMHBIX  (YHKIMH, 3aJaHHBIX HESIBHO. JIOKambHBIN
IKCTpeMyM (yHKIMH JBYX mepeMeHHbIX. HeobOxomumoe u
JOCTaTO4YHOE YCioBHsl JKcTpemyma. [loHsiTme 00 yciIoOBHOM
3KcTpeMyMe. MeTosl HeonpeeNeHHbIX MHOXUTened Jlarpanxka.
Haxoxnenne HanOoIIbIIero 1 HAMMEHBIIETO 3HAYCHUST (PYHKINH
Ha KOMIIAKTe.

YcTHbll onpoc

KpatHble naTErpans u
VX TIPHII0KEHUS

3amaun, NOPUBOAIIME K TOHATHIO JIBOMHOTO HHTErpana.
Onpenenenne  nBorHoro  uHrerpana. Mepa  JKopaana.
Wzmepumbie MHOXecTBa Ha TuIocKocTH. Cymmel JapOy. YcmoBus
CYLLECTBOBaHMUs JABOMHOrO uHTerpana. CBOWCTBa JBONHBIX
nHTerpanoB. CBeJeHHE NBOWHOrO HMHTETpajla K IOBTOPHOMY B
clly4ae MpSMOYTOJIbHON U KPUBOJUHEHHON obsacteil. DieMeHT
IUTOINAAN B KPUBOJMHEHHBIX KOOPIUHATAX. 3aMeHa MepeMEHHBIX
B JBOoNHOM wuHrerpaine. IlomspHele koopauHatel. TpoiiHble
UHTETPaNIbl U WX BBIYMCIEHHE. 3aMEHa MEePEMEHHBIX B TPOHHOM
unrerpane. L{unmuaapuueckue u cdepuyeckue KOOPIAMHATBHI.
[IpuMeHeHHEe KPaTHBIX MHTETPANIOB K PEIIEHHIO TEOMETPUIECKUX
1 pU3HYECKHX 3a1a4.

10.

Kpusonuneiinbie
HHTETPaJIbl

KpuBonmaeiiHble WHTETpansl |-ro u 2-ro poja, WX CBOWCTBA.
I'eomeTprueckunii cMbICT KpUBOJIMHEHHOTO HHTErpana |-ro poxa.
CBs13p MeX/1y KpUBOJIMHEHHBIMH MHTErpaslaMu 1-ro u 2-ro poaa.
CrnocoObl  CcBeleHMS ~ KPUBOJIMHEWHBIX ~ HMHTETPAIOB K
onpezneneHHbIM uHTerpanam. ®opmyna ['puna. VYcnosus
HE3aBHUCUMOCTH KPHUBOJIMHEHHOTO MHTETpajia 2-ro poja OT IMyTH
UHTETPUPOBAHUSL. Crnyygait HOJIHOTO auddepeHnnana.
IepBoobpasnas JUIst MOJIBIHTETPATIBHOTO BBIPAXKCHUSI
P(x,y)dx + Q(x,y)dy. Pabora cuioBoro mojs. Bbruucienue
IUTOIIAN C TIOMOIIbIO KPUBOJMHEHHBIX HHTETPAJIOB.

P
VYceTHbl onpoc

11.

IToBepxHOCTHBIE
HHTETpabl.
OneMeHTsI TEOpUU
OJIA

Ilonarue rnagkoi mnoBepXHOCTH. BekTopHO-mapamerpuyeckas
¢dopma 3amaHus mnoBepxHOcTH. KacaTtenmbHasi IUIOCKOCTE H
HOpMaJlb K  TOBEpXHOCTH. [Mnomans  MOBEPXHOCTH.
[ToBepxHOCTHBIE WHTErpaibl |-ro poma W HMX CBOMCTBA.
JBycTOopoHHHE MNOBepXHOCTH. OpHEHTalMs IOBEPXHOCTH U
BBIOOp  CTOpOHBL. ~ HampaBnsiomume  KOCHHYCHI  HOpPMAalH.
[ToBepxHOCTHBIE HHTETrpalIBl 2-TO pojia U uX cBoicTBa. CrocoOb!
CBE/ICHUS MMOBEPXHOCTHBIX MHTETPAIOB K JBOWHBIM HHTETpasiaM.
Potop, mmBeprennms, impkynamusa. Popmynsr CTokca
Octporpazackoro-I'aycca B BekTopHOU ¢opme. [loTox BekTopa
yepe3 IOBEPXHOCTh. YCIOBHS IOTEHIIMAIBFHOCTH BEKTOPHOTO
IT0JIS1 B TPOCTPAHCTBE.

ITuceMeHHBIH
ornpoc

12.

YucIioBble,
(hyHKIIMOHATIBHEIC U
CTETICHHBIE PSAbI

UucnoBoit psa. OmpeneneHue cymMmbl psiga. Heobxomumoee
YCIIOBHE CXOJUMOCTH psia. Psii reomeTpudeckoil mporpeccuu.

CpoifcTBa cxopsmuxcs pspoB. Kpurepuit cxogumoctu psiaa ¢
HEOTPULATENbHBIMU WieHaMU. [IpU3HAKM CXOAMMOCTH PSIOB:
cpaBuenus, [lamambepa u Komm, uHTErpanbHbBIl NpU3HAK
cxogquMocTi. OOOOLICHHBI TapMOHMYECKMH psii M €ro

YO




CXOJMMOCTh. 3HaKONepeMeHHbIE psaapl. [loHsITHE aOCOMIOTHON 1
ycioBHOM — cxomumoctd. [lpusnak  Jleiibuwmma. Ilonsarne
(YHKIIMOHANBHOTO psifia, €ro CyMMBbl. PaBHOMEpHAs: CXOANMOCTD.
IIpusnak BeliepmiTpacca paBHOMepHOI cxoaumocTu. CBOHCTBa
PaBHOMEPHO CXOAAIIMXCS (PYHKIMOHAIBHBIX psioB. CTENeHHbIE
psaabl. Pagmyc W uHTepBall CXOAUMOCTU CTENEHHOrO psja.
JuddepennupoBanrie ¥ HWHTEIPUPOBAHHE CTETICHHBIX PSIOB.
Paner Teitmopa u Maxknopena. CreneHHblE pSAbl OCHOBHBIX
sneMeHTapHbIX QyHKumii: e, sinx, cosx,(1+ x)", n(1 + x).
Wcnonp3oBanue pasnoxenns ¢yHkoum B pag Teimopa B
MpUOMMKEHHBIX BBIUUCICHUSAX W TIPH BBIYMCICHUU MPEIEIIOB
¢yakunu. Pager @ypee. YenoBus paznoxxkeHUs QYHKIUH B Psif
Oypee. Paznoxenne B psag Oypre HEEpHOIUIECKOH (QYHKITHH,
3alaHHOM B TNPOM3BOJIBHOM IPOMEXYTKe. PaznoxeHue B pan
@Dypbe TONBKO N0 KOCHHYCaM WM TOJBKO [0 CHHYCaM.

2.3.2 3aHATHSA CEMHHAPCKOI0 THNA (MPaKTHYeCKHe 3aHATHS)

HaumenoBanue pa3nena
(TemsI)

Temaruka 3ausaTHit

dopMma TeKy1ero

KOHTPOJIA

Bgenenue B ananuz

nepanuy HajJ MHO)XKecTBaMH. Jlormdeckass cuMBosinka. Meto
fareMaTinyeckoil MHAyknuu. buHom HpioTona. AOGcomtoTHa
eJMYMHA YHcia. PeneHne 4uCcIOBBIX HEPABEHCTB ypaBHEHHI]
oJlep KaIluX MOIyNb. MHOXecTBa Ha MPSMOH, OKPECTHOCTH
BepXHAS M HIKHASA I'PaHM YHCIOBBIX MHOXECTB. Kommosunn
yakmuid. OOpatHast ¢(yHKImS. OCHOBHBIE SJIEMEHTAapHBI
VHKIINHA, WX cBoWcTBa M rpadukn. Kommosumms QyHKIN]
OpaTHas hyHKIHA, GbyHKIIH, 3a/laHHbBIe HesBH(
apaMeTPpUYECKUMHU YPaBHEHHMSMH U YPaBHEHHSMH B MOJISIPHBI
oopaMHaTax, runepboiauyeckue (QYHKIHMH, WX CBOMCTB
ocTpoeHue rpadhuKoB. BepxHsist 1 HUKHSS IpaHy (QYHKIIHH.

Pemenue 3agau.
KP-1
n3-1

[Ipenen
[OCJIEA0BATEIBHOCTH

Brruncnenne npenena MOCJIEI0BATEIbHOCTEH.
Apudmerudeckue onepanuu Ham CXOISIIAMUCS
MOCJIEI0BATEILHOCTSIMU. Brruuncienue MpeIeioB
MOCJIEIOBATENEHOCTEH ¢ MOMOIIBI0 MPUHIIAIA CXOIAMOCTH
MOHOTOHHOH TOCIIEOBAaTENFHOCTH. YacTUYHBIC TIPEEIbI
YUCJIOBOM MoOCHeNOBaTeNbHOCTH. BepxHUl W HMXKXHUHK
TIpeIeITBI

Pemenue 3amau.
KP-1
n3-1

IIpenen u
HETIPEPHIBHOCTH
dhyHKIIIH

TexHnka BbeMHCIEHUS TpenenoB (yHkumit (packpbITHe
HEOIPeeNEHHOCTEN, 3aMEHa IEPEMEHHOT0 IPU BBIYHCICHUN
npezena). Vcnonp3oBaHue 3aMedaTeNbHBIX IPEJENOB IPU
BBIYMCIICHUH TpesienioB. Beruucienus npenenoB GyHKIHNA ¢
MOMOUIBI0  aCUMNTOTHYEeCKUX (opMyn u TeopeM 00
OKBUBANEGHTHBIX  (QYyHKIMAX. Ilpegensl  MOHOTOHHBIX
¢yaxuui. [TepBlit 3amMeyaTenbHbIN MPees U ero CIeICTBHS.
Btopoii 3ameuarenpHble Tpemen CheAcTBUsL  BTOPOTO
3amedarenpHoro nmpenena. CpaBHenwme QyHkmmii. O —
cuMBosMKa. CpaBHeHHE OECKOHEYHO MAIBIX (YHKIHH.
HccnenoBanne GyHKIMH HA HEPEPBIBHOCTD. ToYKM pa3pbiBa
¢yHKIMH, HX KJaccuQuKarus. HenpepsiBHOCTB
JJeMeHTapHbIX (QyHKuMH. Kiaccudukanus Todek paspbiBa.
JlokanpHbIE CBOMCTBa HENpepbIBHBIX (QyHKIMHA. CBoOWCTBa
(hyHKIMH, HEOIPEPHIBHBIX HA OTPE3Ke.

Pemenue 3amgau.
KP-2
n3-2

JduddeperunpoBanue
(GyHKINH OTHOM
TepeMeHHOMI

Haxoxmenne mnpou3BOMHOW (YHKIMH, 3aJaHHON SBHO,
MCTIONB3YS TpaBuia qudhepeHIMpOBaHUS CYMMBI, Pa3HOCTH,
MIPOM3BENICHHUS M YaCTHOTO (DYHKIINH, KOMITO3UIINU ()YHKITUH.
Haxoxxnenne mpon3BogHOil oOpaTHOW (yHKIMH, (YHKINH,
33IaHHON TapaMeTpUYecku W HesBHO, auddepeHnmnana
¢ynkiuu. Permenne 3amad  OPUKIAAHOTO — XapakTepa,
UCTONB3Ysl TEOMETPHYCCKUH ¥ (PU3HYCCKUA  CMBICT
MIPOU3BOTHOM u muddepenimana. Haxoxnenue
NpOU3BOMHBIX U Au((EPEHINATOB BBICIINX ITOPSIKOB.
[IpaBwio JlomuTanss pacKpbITHS  HEOIpeneIeHHOCTEH.
[Tpumenenus Gpopmyinsl Teitopa K HAXOXKIACHUIO TIPEACIOB U

Pemenue 3amau.
A
KP-3
n3-3




3HaueHud ¢yHkumid. HWccnemoBaHue QYHKIWN: yCIOBUS
IIOCTOSIHCTBA M MOHOTOHHOCTH; OKCTPEMYMBI, HallpaBJICHUE
BBIMYKJIOCTH  Tpadmka  (GYHKOHH, TOYKH Ieperuoa,
acuMNTOTHL.  HaxoskneHwe  IKCTpeMallbHBIX — 3HAuYEHHH
¢ynkum Ha otpeske. OO1mas cxema uccie0BaHus GYHKIHN
U rocTpoeHus rpaduka

Heonpenenennsiii
HHTETpan

BelunciieHe WHTErpajoB, «OMU3KHUX» K  TaOJMYHBIM,
UCTIONB3Ysl OCHOBHBIC METONBI HHTCTPUPOBAHUS (3aMeHa
MIEPEMEHHOTO, WHTETPUPOBAHUE o YacTsM).
WnTerpupoBanue palMOHAIBHBIX, HppalOHAIbHBIX,
TPUTOHOMETPUYECKUX H  THIEPOOTHMUECKUX  (YHKIIHH.
IMoncranoBkn YeOrpimieBa. BrrumcieHne WHTETPaIoB C
MTOMOIIIBIO CTETICHHBIX PSIOB.

KP-4
13-4

OmnpenenéHHBIN
UHTETPaJ U ero
MPUITIOKECHUS

Brruncienne ompemeneHHOTO WHTerpaja 1o  Qopmyie
Heiotona-JleitOanma. Mertox 3aMeHBI TepeMEHHOH U
MHTETPUPOBAHUS [0 YaCTSAM B OIpPENCIEHHOM HHTErpale.
BrrunciieHHe AIUHBI KPUBOM, IUIOIIAAHM IUIOCKON (DUTYDHI,
obbeMa Tena ¢ MOMOIIBIO MOTIEPEYHBIX CEUeHUI, 00beMa Tea
BpallleHus, noumanen MOBEPXHOCTEH BpallCHHUS.
[IpuMeHEeHHE OMPENCICHHOTO0 HHTErpaja K (QHU3HYCCKUM
3ajayaM.  BpruncieHne  HECOOCTBEHHBIX  MHTETPAJOB.
[Ipu3Haku CpaBHEHHMS W HEKOTOPBIC YCIOBHS CXOJIUMOCTH
HECOOCTBEHHBIX WHTETpaioB. MHTerpamsl ¢ 6eCKOHCYHBIMHU
npenenamu. MHTETpamsl OT HEOTpaHWYCHHBIX (YHKIUH.
[Ipu3Hakyu CpaBHEHHS U HEKOTOPBIE YCIOBHS CXOIHUMOCTH
HECOOCTBEHHBIX HHTETPAJIOB.

Texuuka
BBIYHMCIIEHHS
HHTETPAJIOB,

KP-4
13-4

OYHKIMHA MHOTUX
MIepEeMEHHBIX

BemecTtBenHas (QyHKIUS ABYX HEPEeMEHHBIX M €€ Trpaduk,
JUHUN YpOBHA. BpluucieHHEe OBOWHBIX M IMOBTOPHBIX
npenenoB. Haxoxnenne oOmacteilt ompeneneHus (QyHKIHMH
MHOTUX IE€PEMEHHBIX, JMHUM U IOBEPXHOCTEH YPOBHI,
mpejenia, HWCCIEAOBAaHME Ha HEMPEPBIBHOCTh (QYHKIUU
MHOTHUX [IEPEMEHHBIX.

Pemenue 3amau,
IIposepka
JIOMAIITHETO
3aJaHus,
KP-5, U3-5

Huddepenunponanue
(byHKIMHA MHOTHX
NepeMEeHHbIX

PazHple cnocoObl HAXOXKIEHUS YAaCTHBIX MPOW3BOTHBIX H
mupdepeHnuatoB  (GYHKIOIMM ~ MHOTHX  HEpEMEHHBIX.
[TpousBonHas ciioxHO# GyHKIMK. VHBapHaHTHOCTH (hopMbI
neporo auddepeHuana. BrraucieHre  MPOM3BOIHBIX
(hyHKIMH, 3aJaHHBIX HesIBHO. HaxoskneHne mpou3BOIHOH 110
HampaBJICHUIO, TpaaueHTa (QyHKOUH. [ eoMeTpudeckuit
cMbIcn nonHoro auddepennnana. KacarenbHas IIIOCKOCTh U
HOpMajhb K IIOBEPXHOCTU. BBIYMCIEHWE TNPOU3BOJIHBIX U
nuddepeHranoB Beicux nopsiakoB. Popmyna Teitnopa.
DKCcTpeMyM (GYHKIIMM MHOTHX TepeMeHHbIX. HaxoxaeHue
YCIIOBHOTO ~ JKCTPEMyMa  METOIOM  HEOMpPeICICHHBIX
MHOXwuTene Jlarpamka. Haxoxnernwe HamOompmero u
HAMMEHBIIIETO 3HAUYCHUS (PYHKIMI HAa KOMITAKTE.

Pemenue 3amau,
KP-5, U3-5

KparHble nHTErpans u
UX TIPHII0KEHUS

Briuucnenvne nBoiHbIX HHTerpasioB. CBeleHUE IBOMHOTO
MHTErpajia K MOBTOPHOMY B Ciy4ae MPSMOYTOJbHOM U
KPHUBOJIMHEIHOM o0acTell. 3aMeHa MepeMEeHHbIX B JIBOMHOM
unterpane. [lonspusle koopauHaThl. TpoiiHbIe HHTErpajbl U
WX BBIYHCIIEHUE. 3aMEeHa IEPEMEHHBIX B TPOMHOM HHTETpale.
HunuHapuaeckue u cepuueckue KOOPJIMHATHI.
[Ipumenenwne KpaTHBIX WHTETPAJIOB K  peIIeHHIO
T€OMETPUUECKUX B (PU3UYECKHX 3a1ad.

Pemenue 3agay,
KP-6, 13-6

10.

Kpusonuneiinsie
HHTErpabl

BbluncneHne KpUBOJHMHEHHBIX HHTErpalioB MEPBOrO U
BTOPOro poza. I'eomMeTpUyecKUil CMBICI KPUBOJUHEHHOTO
uHTerpana |-ro poma. BeumcneHne  KpUBOJMHEHHBIX
MHTETPaJOB BTOPOTO poja C momouipio dopmyns ['puna.
VYcinoBust HE3aBUCUMOCTH  KPHBOJIMHEHHOTO — HMHTErpalia
BTOPOT0 poja OT MyTH HMHTerpupoBanus. Ciyyail HONHOIO
muddepenunana.  Haxoxxnenwe — mepBooOpasHoit  uist
NOJABIHTErpabHOrO  BhIpaxeHus P (x,y)dx + Q(x,y)dy.
Brruncnenue paboTsl CHIIOBOTO 10JIs. Berancnenue miomanu
C NIOMOIIBIO KPUBOJIMHEIHBIX MHTEIPAJIOB.

Pemenue 3amau,
KP-7, U3-7




11.

TloBepxHOCTHBIE
MHTETPAJIbI.
OJIeMeHTHI TEOPUH TIOJIS

Bpruncnenne mmomanu noBepxHOCTH. IloBepXxHOCTHBIE
uHTeTpaNbl |-ro poma wm wux cBoicTBa. I[loBEpXHOCTHBIE
HHTETpalbl 2-TO pona M ux cBoWcTBa. CIOCOOBI CBEIEHUS
MOBEPXHOCTHBIX HHTETPAJIOB K JIBOMHBIM HHTErpasiaM. Potop,
muBepreHius,  mupkyisanus.  ®opmyner  CTrokca U
Ocrporpanckoro-l'aycca B BektopHod ¢opme. IloTok
BEKTOpa Yepe3 MOBEPXHOCTh. YCJIOBUS IMOTCHIUAIBLHOCTH
BEKTOPHOTO TOJISI B IPOCTPAHCTRE.

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

12.

YucaoBrle,
(hYHKIIMOHATIBHBIC U
CTENEHHBIE PSIIbI

Haxoxnenne cymmpbl  pspa.  Papg reomerpuyeckoit
mporpeccud.  HMccnenoBaHue — CXOAUMOCTH — PSIIOB €
MOJOKUTEIbHBIMI ~ WICHAMH. 3HAKOIEPEMEHHBIC  PSIIBL.
[TonsTne abCcoMOTHON W ycIOBHOW cxoamMocTh. IIpm3Hak
Jleitbnnma. VccnenoBanme CXOIUMOCTH (YHKIIMOHAIHHOTO
psna. Ilpusznak BeilepumTpacca paBHOMEPHOHW CXOOUMOCTHU
(yHKIIMOHATBHOTO psina. HaxoxxaeHne paanyca u HHTEpBana
CXOAMMOCTH CTENEHHOT0 psAa, o0JaCTH CXOAMMOCTH.
JuddepeHunpoBanue n HHTETPUPOBAHUE CTETICHHBIX PSJIOB.
Psnpr Teitnopa u Maxkiopena. Pasnoxenue ¢yHkumii B
cTeneHHble paapl. Vcnonb3oBanue pasioxeHus QyHKIUM B
psan Teinopa B TpHONMKEHHBIX BBIUUCICHUSX U MPU
BBIYMCIICHUHU TpezesoB QyHKIuH. Pasnoxenue B psn Oypbe
nepuogudecko ¢yHkimu. Pasmoxenme B psag  Dypee
Herepuoandecko  GyHKouM, (yHKOMH, 3aJaHHOW B
MPOU3BOIBHOM MNpOMexyTKe. PaznoxeHue B pang Pypse
TOJILKO M0 KOCHHYCAM WJIM TOJNBKO 110 CHHYCaM.

Pemenue 3amauq,
KP-8, 13-8

3amuTa abopatopHoi padotsl (JIP), Beimosnnenue kypcosoro npoekta (KII), kypcoBoii
pabotsl (KP), pacuerno-rpaduyeckoro 3amanus (PI'3), manmcanue pedepara (P), scce (D),
kosutokBuyM (K), rectupoBanue (T), yctabrit onpoc ( YO)

2.3.3 IlpumepHasi TeMATHKA KYPCOBBIX padoT (IP0eKTOB)
KypcoBble paboTbl He IPEYCMOTPEHBI YU€OHBIM IIJIAHOM.

2.4 IlepedyeHb y4eOHO-METOAUYECKOr0 o0ecneYeHHsl I CAMOCTOSTEeJIbHOI PadoThI
o0yyaummxcs M0 AMCHUILIHHE (MOLYJII0)

Ne

Bug CPC

CaMOCTOSATENIFHON pabOTHI

[Tepeuensb yueOHO-METOAUUECKOTO 00ECTIEUSHHS TUCITUTUIAHBI IO BHITIOTHEHUIO

BBG,HCHI/IG B aHAJIM3

—-657c¢T.2-789c.

ananusy. Jlanws, 2021. — 624 c.

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

1. 3opuu B. A. Mamemamuueckuii ananuz. B 2-x u. M.: MITHMO, 2020. Y. 1
2. Hemuoosuu B.I1. Coopruk 3a0ay u ynpasxcHeHuil no MamemamuiecKomy

3. Kyopssyes JI/., Kymacos A.J[., Yexnoe B.U., lllabynun M.H. Cooprux 3a0au
no mamemamuyeckomy awamuzy. Tom I. Ipeoen.

Henpepuvisnocme.

4 Jlyney K.H, Iucmennoui /1.T. , @eoun C.H., [llesuenxo FO.A. Coopruk
3a0au no svicwen mamemamuxe. l xkypc. . — M. Aiipuc-npecc, 2017. — 576 c.

IIpenen
[I0CJIEA0BATEIbHOCTH

—-657c¢.T.2-789c.

ananusy. Jlanws, 2021. — 624 c.

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

6¢2u. M, 2009. Y. |.—464c., Y. ll. — 646¢.

1. 3opuu B.A. Mamemamuueckuii ananus. B 2-x uv. M.: MIJHMO, 2020. Y. 1
2. Jlemuoosuu B.I1. COopuux 3a0ay u YNpasycHeHutl no MamemamuyecKomy

3. Kyopsasyes J1./[., Kymacos A./l., Yexnos B.U., LLlabynun M.1. Coopnux 3a0ay
no mamemamuyeckomy anamuzy. Tom 1. Ilpeoen.

Henpepuvisnocme.

4 Jlyney K.H, [Tucmennoii /].T. , @eoun C.H., [llesuenxo F0.A. Coopruk
3adau no gvicwei mamemamuxe.l kypc. . — M.: Aupuc-npecc, 2017. — 576 c.
5. Unvun B.A., Hosusx D.I". Ocrhosbt mamemamuueckoeo anaiusda. y4eoHux;

[Ipenen pyHKIIH

Y 1-657cT.2-789c.

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




2. Jlemuoosuu B.I1. Coopruk 3a0ay u ynpajrcHeHutl no Mamemamuieckomy
ananusy. Jlanw, 2021. — 624 c.

3. Kyopsasyes JI /., Kymacos A.J[., Yexnoe B.HU., lllabynun M. 1. CoopHrux 3adau
no mamemamuueckomy amamuzy. Tom 1. IIpeden. Henpepwisnocmo.
ugpepenyupyemocmo. M.: @usmamaum, 2019. — 496 c.

4.Jlyney K.H, Iucmennwviii /1.T. , @eoun C.H., Lllesuenxo FO.A. Cooprux

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

S.Unvun B.A., osnax 3.1". OcHosbl Mamemamuyecko20 aHaiusa: yueOHuK, 6
2y M., 2009. Y. |. — 464c., 4. |l. — 646¢.

HenpepsiBHOCTh pyHKINT

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. Kyopsasyes JI /., Kymacos A.J[., Yexnoe B.HU., Llabynun M. 1. Cooprux 3adau
no mamemamuyeckomy auvamusy. Tom 1. Ilpeden. HenpepwisHocme.
ugppepenyupyemocmo. M.: @uzsmamaum, 2019. — 496 c.
4.Jlyney K.H, Iucmennvui J1.T. , @eoun C.H., [lleguenxo FO.A. Cooprux
3adau no evicuen mamemamuxe.l kypce. . — M.: Aiupuc-npecc, 2017. — 576 c.

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

Juddepenunponanue
¢dbyHKIMid ogHOU
MEPEMEHHOM

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. 1. Cooprux 3adau
no mamemamuyeckomy awamuzy. Tom 1. Ilpeoen. Henpepuignocme.
Jugppepenyupyemocmo. M.: @usmamaum, 2019. — 496 c.
4 Jlyney K.H, [Tucmennoui /1.T. , @eoun C.H., [llesuenxo F0.A. Coopruk
3adau no evicuen mamemamuxe.l kypce. . — M.: Aiupuc-npecc, 2017. — 576 c.

5. Hnvun B.A., Iosnsax D.I". Ocrhoebi Mamemamuyeckoeo aHaiusa: y4eoHux, 6
2u. M, 2009. Y. 1. — 464c., Y. Il. — 646¢.

Heonpenenéunniii
HHTErpall

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

2. Kyopsisyes JI/1., Kymacoe A.J]., Yexnos B.U., lllabynun M.H. Céoprux 3a0au
no mamemamuyeckomy ananusy. Tom 2. Hnmeepanei. Paovl. M.: @usmamaum,

OnpenenéHHbI UHTErpa,
HecOOCTBEHHBIH HHTETPAI,
TIPUIIOKCHHUS
OTIpeZIeTIEHHOTO NHTEeTpaja

1. Jlemuoosuu b.11. Cooprux 3a0au u ynpaj;cuenuii no Mamemamuyeckomy
ananusy. Jlanws, 2021. — 624 c.

2. Kyopsisyes JI/l., Kymacoe A./]., Yexnoe B.U., Lllabynun M.H. Coopruk 3a0au
no mamemamuyeckomy ananusy. Tom 2. Hnmeepanei. Paovl. M.: @uszmamaum,

3. @uxmeneconvy I'M. @uxmenconvy I'M. Ocnosbi mamemamuueckoco
ananusa: yueonux,; ¢ 2 m. CI16. Jlanw, 2020. T. 1. - 440c., T. 1. - 463c.

Huddepenunponanue
(GyHKINH MHOTHX
MepeMEHHBIX

1. lemuoosuu B.I1. Coopruk 3a0au u ynpajicHeHutl no Mamemamuieckomy
ananusy. Jlanw, 2021. — 624 c.

2. Kyopsasyes JI. JI., Kymacos A.J]., Yexnos B.U., lllabynun M.H. Coopnux 3a0au
no mamemamuyeckomy awaiusy. Tom 2. Humeepanvl. Paowl. M.: @uzmamaum,

KpaTHBIe HUHTErpaJibl U UX
MPUIIOKCHUA

1. Jlemuoosuy b.I1. Coopnux 3a0au u ynpaj)cHenuii no Mamemamu4eckomy
ananusy. Jlanws, 2021. — 624 c.

2. Kyopssyes J1/]., Kvmacos A /., Yexnos B.H., [Llabynun M.H. Coopnux 3adau
no mamemamuyeckomy ananusy. Tom 2. Hnmeepanvi. Psiovl. M.: @uzmamaum,

3. Apemenxo JILA. Kpammvie ummeepanvi: Ilpaxmuxym. Kpacrooap:
Kybanckuii eoc. yn-m., 2006.- 80 c.

10

Kpusonuneiinsle u
IIOBEPXHOCTHBIE
HHTETpaJIbl

1. Jemuoosuu B.II. Cobopnux 3a0au u ynpaxnrcheHuii no Mamemamuyeckomy
ananuzy. Jlauws, 2021. — 624 c.

2. Kyopsasyes JLJ., Kymacoe A./[., Yexnos B.HU., [llabynun M.U. Coopuux 3adau
no mamemamuyeckomy awaiusy. Tom 2. Humeepanvl. Paowl. M.: @uzmamaum,

3. Apemenxo JI.A., [loobepeskuna A.U. Kpusonuneiinvie u nosepxnocmiuvie
unmeepanvl. Yuebnoe nocoobue. Kpacnooap: Kybanckuii 2oc. yn-m., 2012.-
109 c.




11 Yucnossie, 1. llemuoosuu B.I1. Coopruk 3a0au u ynpajicHeHutl no Mamemamuieckomy
(yHKIMOHAJIBHBIC U ananusy. Jlanw, 2021. — 624 c.

CTETICHHBIC PSIBI 2. Kyopsasyes JI/l., Kymacoe A./]., Yexnoe B.U., Lllabynun M. 1. Coopruk 3a0au
no mamemamuyeckomy ananusy. Tom 2. Unmeepanvi. Psiovl. M.: @usmamaum,

Y4eOHO-MeTOIMYeCKHe MaTepHalibl Ui CaMOCTOSITEIbHONH pPabOThl OOydYaIOMIMXCS M3
Yycila UHBAJIMJIOB U JIML C OFpaHUYEHHBIMHM BO3MOKHOCTAMU 310poBbs (OB3) npenocrapistorces
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH(DOPMAITIH:

Jlist 11 ¢ HapyIEeHUsIMU 3pEHMSL:

—B TEYaTHOM (popMe yBEIMUSHHBIM HIPU(TOM,

— B (hopMe 3JIEKTPOHHOI'O TIOKYMEHTA,

Jlist L ¢ HapyLIEHUsAMHU CIlyXa:

— B IIeYaTHOM (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jist 11 ¢ HapyIeHUsIMU OTIOPHO-/IBUTATEIBHOTO amapaTra:

— B TieyaTHOU hopme,

— B (hopMe 3JIEKTPOHHOI' 0 IOKYMEHTA,

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

3. OOpa3zoBaTesibHble TEXHOJOTMHU, NMPUMeHsieMble MPH OCBOCHHH TUCIHUILIUHBI
(Mmonxy.Jist)

B xozme wu3ydeHHs JUCHUIUIMHBI TMPEAYCMOTPEHO HCIIOJIB30BAHHUE — CIEIYIOIIMX
00pa30BaTeNbHBIX TEXHOJOTUN: JIEKIWMH, TPAKTHYECKUE 3aHATHSA, MOJIrOTOBKA IMHCHMEHHBIX
AHAIUTUYECKUX padoT, CaMOCTOSITENbHAs padoTa CTYIEHTOB (M3y4yeHHE TEOPETHUECKOTO
MaTepHaa; BBITOJHEHHE TOMAIIHUX 33/1aHNH, BBITOJTHEHNE WH/INBHTyTbHBIX TUIIOBBIX 33JJaHUN;
HOJTrOTOBKA K OMPOCY; MOJArOTOBKA K 3aueTy). Ilonesns! ciaenyromue GopMbl pabOThI: JEKIUHU C
NpOOJEeMHBIM HW3JIOKEHHEM; JHUCKYCCHH TIO CIIOXKHBIM BOMPOCAaM; TEXHOJOTHH Pa3BUTHS
KPUTUYECKOTO MBIIIICHUs; (GOpMBI pabOTHl, HAlPaBJIEHHbIE HA YCBOEHHE 3HAHUM U CIIOCOOOB
JNEUCTBUM 1O CaMOKOHTPOJtO; (OpMBI pabOThI, CIOCOOCTBYIOIIME CAaMOPA3BUTHIO U
camM000pa30BaHUIO CTYJIEHTOB.

KoMneTeHTHOCTHBIM MOIX0J B paMKax MpPEroJaBaHMs IUCIHIUIMHBI pPEaTu3yeTcss B
UCTOJIb30BAaHUM MHTEPAKTUBHBIX TEXHOJIOTUH M AKTUBHBIX METOJOB (IPOEKTHBIX METOMAMK,
pa3z0opa KOHKPETHBIX CUTYallUii) B COYETAHUU C BHEAYIUTOPHOU pabOTOM.

NHbpopmMalMoOHHbIE  TEXHOJOTMM, TPHUMEHSEMble TIpH HU3YYCHUM JAUCHUIUIUHBL:
UCTIONIb30BaHUEe  HMH()OPMAIIMOHHBIX  PECYpCOB,  JOCTYNMHBIX B HH()OPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHOM ceTu MIHTepHeT.

AnantuBHBIE 00pa30BaTeNbHBIC TEXHOJIOTHH, IPUMEHIEMbIC IPH H3YYCHUN JUCITUTUTAHBI
— JUI1 JMIl C OrPaHMYEHHBIMH BO3MOXKHOCTSMH 3[I0POBbsSl TPEIyCMOTpEHA OpraHu3alus
KOHCYJIbTAIIMH C UCIIOJIb30BAaHUEM DIIEKTPOHHON TIOYTHI.

4. OueHOYHBIe CpeACTBA UIA  TEKYHIero KOHTPOJsI  YCIEeBAeMOCTH W
NMPOMEKYTOUHOI aTTecTAlNU

OrneHoYHBIC CpeACTBa TPEIHA3HAYCHBI JIIT KOHTPOJS M OIEHKH O00pa30BaTeIbHBIX
JTOCTHKEHUH 00yUJaIONTNXCsl, OCBOMBIIHX MPOTPAMMY YI€OHOM TUCIUTUINHBI «Mamemamuueckuil
auHanus».

OrneHOYHBIE CPEJICTBA BKIFOYAIOT KOHTPOJIBHBIE MAaTEPUAIIBI JIJIsl POBEICHUS TEKYIIero
KOHTPOJIs1 B GOpME 3a0aHuti K KOHMPOAbHbIM PAOOMAM, UHOUBUOVATbHBIX 3A0AHUL, YCMHO20
onpoca, 60npoco8 K KOLIOKEUYMy W TPOME:KYTOYHOI arrecTauuM B (opMe  BONPOCOB K
9K3aMEHY.

CTpyKTypa OlEHOYHBIX CPECTB JJIs TEKYIIeil ¥ MPOMEKYTOYHOH aTTeCcTalluu

| | | PesynbTaThl 00yueHUs | HaumeHoBaHME OLIEHOUYHOI'O CPEJICTBA




/o

Kona u nammeHnoBanue
WHIUKATOpa
(B cooTBeTcTBUH C 1. 1.4)

(B cooTBeTcTBUH C 1. 1.4)

Tekymuii KOHTPOIb

IIpomexxyTouHas
aTTecTalus

NOIIK-1.1.  Tlonumaer
TeopeTUYECKHe u
METOJI0JIOTUYeCKHe

OCHOBaHMs  HM30paHHOM
obmactu ¢du3uKo-
MaTeMaTH4eCKuX W (UIH)
€CTECTBEHHBIX HayK

BHaeT
MEeHCTBUTEIBLHBIX
(hyHIaMeHTaJIbHBIC MOHATHS]
aHanmM3a: TOHATHE  (DYHKIIHH,
KOMITO3ULIMK (QYHKIUH, rpadrKy
(yHKIWH; TOHATHE  Mpeena
[MOCIICTOBATEIILHOCTH, (YHKITUH,
X CBOMCTBA; METO/IbI
HaXO0KACHUS NIPEAEIIOB.

YMeer pemars 3amadud  C
FICITOJTE30BaHUEM METOJIa|
MaTeMaTHYeCKON MHIYKLUU;
MPOU3BOMUTH  ApUPDMETHUCCKHE
melcTBUS HaJl JeUCTBUTEILHBIMU
YUCIIaMH, pelaTh 3aJadd  C
MCIOJIb30BaHUEM METOal
MaTEeMaTHYEeCKOM WHAYKLHH,
Brnageer HaBBIKaMU
MPaKTUYECKOI'O  HCIIOJIb30BAHMS]]
BHaHWIT (QopMyn TpHU pelIeHHH
TUTIOBBIX  3ajJa4,  MeETOoJaMH|
ITOKa3aTeNnhCTBA TEOpEM;
[TEXHUKOM BBIYMCIIEHUS MPEIEIIOB
TMOCIeI0BaTEIIFHOCTEH H
(byHKIH.

TOTIOJIOTHIO|
qHCell,

P.

Bonpoc na xonnoxsuyme 1-7
Us-1, KP-1,

Bonpocwl na konnokeuyme
8-15

Us-2, K.-2,

Bonpoc na konnokeuyme
16-25

Bonpocwvr na
okzamene (1
cemecmp) 1-35

HOIIK-1.1. [Tonumaer
TEOpeTHYECKUe u
METO/I0JIOTHYECKHUE

OCHOBaHMA  HU30paHHOI
obnactu ¢bu3uko-
MaTeMaTHYeCKUX W (WJIH)
€CTECTBEHHBIX HAYK

3HaeT
MPOU3BOHOMN
imuddepennuana,
inuddepeHnupyeMocTr
(b yHKIHY,
imudepeHInpoBaHS,
reoMeTPUIECKUN )7l
MEXaHWIECKUH CMBICTT
MPOU3BOIHON U MU QepeHIInaa;
OIIpeZieIeHNe IPOM3BOAHBIX U
imuddepernnanon BBICIITHX]
MOPSI/IKOB, pasioxeHus
OCHOBHBIX 3JIEMEHTAPHBIX|
¢byukuii o gopmyne Teitnopa.
YMmeer IIPOU3BOJHbBIE u
imud epeHnnans GbyHKIWIA,
MCTIONB3YS MIPOM3BOJIHbBIE
OCHOBHBIX 3JIEMEHTAPHBIX|
byHKIMHA u TIpaBuIIa)
imi pepeHnmpoBanus.

Bnaneer METOIaMH
i1 pepeHnnanTbHOTo
MCUUCIEeHUST (DYHKIUH OJHOM
TepeMEeHHOM sl UCCIIeI0BaHUS
(byHKIHH u IIOCTPOCHHUS
rpauKoB

OTIpe/IeIICHUE

GbyHKIHH,
MOHSTHE]

MIPpaBUIA

A

3-3, KP-3,

Bonpoc na xoanoxeuyme
26-43

Bonpocwl na
okzamene (1
cemecmp)
36-57

HOIIK-1.1. ITornmaer
TEOPETHUYECKHE U
METOJI0JIOTHIECKHE
OCHOBaHHMs M30paHHOI
obnactu ¢uznko-
MaTeMaTUUECKUX U (1K)
€CTECTBEHHBIX HAayK

3HaeT MoHATHE TIEPBOOOPa3HOH|
1 HEOTPeIeIEHHOTO UHTETpaa,
X CBOMCTBA; OCHOBHBIC METOIBI
MHTErPUPOBAHUS.

YMeeT HaXOaUTh
repBooOpazHyto GYHKIHMU U
HEOMpe e IEHHBINA HHTErPall,
MCIIOJIB3YsT OCHOBHBIE METO/IBI
MHTErPUPOBAHUSI.

Yemuwuit onpoc

Bonpocul na
okzamene (1
cemecmp)
58-64




Bnaneer meTomamu
HaXO0XKIACHHUS HEOTIPESIEHHBIX
MHTETPAaJIOB.

NOIIK-1.1. [Tornmaer
TEOpeTUUYECKHE U
METOJI0JIOTUYeCKHe
OCHOBaHHMs M30paHHOI
obnactu ¢pusuko-
MaTeMaTUYeCKuX U (UIH)
€CTECTBEHHBIX HayK

3HaeT MOHATHE ONPEACTIEHHOTO
WHTETpasa, X CBOICTBa,
OCHOBHBIC METO/IbI

WHTETPUPOBAHUS,
MOHSTHE HECOOCTBEHHBIX|
UHTErpaos, CBOIICTBA;
OCHOBHEBIE METO/IbI
WHTETPUPOBAHHUA, MIPU3HAKA
CXOJIMMOCTH,

Vmeer BBIUHCIIATH
oTpenenéHHbIE HHTETPaJbI,

HCIIONB3ysT OCHOBHBIC METOJB]
HHTETPUPOBAHUS, U IPUMCHSTH
ux B peuIcHnY|
npodeccroHaNBHBIX 3a/1a4.

Bnaneer METOJaMHU|
HaXO0XICHUA OHp eaenéHme
HHTETPAJIOB;

H3-4, KP-4

Bonpocwvr na
okzamene (1
cemecmp)
65-79

HOIIK-1.1. ITonumaet
TEOpETHYECCKHE U
METOJI0JIOTHICCKHE
OCHOBaHHSA U30paHHOH
obmactu Gpu3MKO-
MaTeMaTHIeCKHUX U (WJIH)
€CTECTBCHHBIX HAYK

3HaeT NoHsATHEe N-MEPHOTo
€BKJINIOBA IPOCTPAHCTBA,
OCHOBHBIC MTOHATHS TOTIOJIOTHH
MPOCTPAHCTBA;

OTIpeZieTICHUE Mpeiena,
HETIPEePHIBHOCTH (DYHKIHUII;
CBOICTBa HENPEPBHIBHBIX
(yHKIMI MHOTHX
MepPEMEHHBIX.

‘YMeer HaXOAUTh IIpeIenbl
byHKINH;

HCCIIEI0BATh HETIPEPHIBHOCTD
(hyHKIMIA B TOUKE U Ha
MHOXKECTBE.

Bnaneer TexHUKoM
BBIYHCIICHHS IIPE/ICIIOB

(QyHKIHH.

Yemnoui onpoc

Bonpocwl na
oxzamene (2
cemecmp)
1-6

HOIIK-1.1. ITonumaer
TEOpETHYECKHE U
METOJI0JIOTUIECKHE
OCHOBaHMA U30paHHOM
obnactu ¢pusuko-
MaTeMaTHYeCKuX U (MIH)
€CTECTBEHHBIX HAyK

3HaeT omnpexaeneHne
muddepeHIpyeMocTd GpyHKIH]
MHOTHUX TIEPEMEHHBIX; TEOPEMbI
00 uccnenoBaHuK GYHKIMN Ha
IKCTPEMYM.

‘YMeer HaXOIUTh YaCTHBIE
MpOou3BOIHBIC U Aupdepernnan
(YHKIM MHOTHX TTEPEMEHHbIX;
JIOKa3bIBaTh yTBEPXKJICHNUS;
(hopMyITHpPOBATH CIIECACTBHS ITH]
YTBEPXKICHUH.

Bnaneer meTonamu
muddepeHnnantsHOTO
ucyucaeHus QyHKIUH MHOTHX
MEePEMEHHBIX ISl KCCIIEI0BaHNS
(YHKIHIA ¥ pELIeHHsI THITOBBIX
3ajga4

H3-5, KP-5

Bonpocwl na
oxzamene (2
cemecmp)
6-18

HOIIK-1.1. ITornmaer
TEOPETHUYECKHE U
METOJI0JIOTUIECKHE
OCHOBaHHMs M30paHHOI
obnactu pusuko-
MaTeMaTUUECKUX U (1K)
€CTECTBEHHBIX HAayK

[TPOMHOI0 UHTETpajla; UX CBOMCTH

3HaeT NOHATHE ABOMHOTO,

M TIPUITOJKEHHS K TEOMETPHUYECKH)
1 (PU3UUCCKUM 3a/1a9aM.

VYMeer n0Kka3bIBaTh
YTBEepKICHHUS; (POPMYIHPOBATH
CJICAICTBUS 3TUX YTBEPIKICHUN;

BBIYHCIISITH IBOMHBIE U TPOIHBIE

H3-6, KP-5,

Bonpocul Ha
axzamene (2
cemecmp)
19-26;




MHTETpabl, IPUMEHATD
MHTETpabl QYHKIMHA MHOTHX
[epEeMEHHBIX B TE€OMETPUYECKUX )
(u3HYecKnX 3a1avax.

Brnaneer METOaMH
MHTErPUPOBAHUS byHKIMIA
MHOTUX  TIEPEMEHHBIX  JJIs
MOCTPOCHUS u aHanu3a
MaTeMaTHIeCKIX MoJesnen
(bM3MIECKUX MPOIECCOB

NOIIK-1.1. [Tornmaer
TEOPETHUECKHE U
METO/I0JIOTHIECKHUE
OCHOBaHHA N30paHHOMH
obmactu GpHU3UKO-
MaTeMaTUYeCKuX U (UIH)
€CTECTBEHHBIX HayK

BHaeT TOHSITHE
KpPUBOJIMHEWHOTO MHTErpajia
TIEPBOTO M BTOPOTO POJa, UX
CBOICTBA U IPUMEHEHHUS.
'YMeeT HaXO0IUTh KPUBOJIMHEHHBIY
MHTETrpabl U MPUMEHSITH UX B
FCOMeTpH‘IeCKHX n (bI/ISI/I‘IeCKI/IX
Bajayax.

Bnageer HaBBIKAMH|
MPaKTUYECKOTO  HCIOJIb30BAHMS]]
MaTeMaTH4ecKux (GOpMya IpH
pemieHNE PO ecCHOHATBHBIX|
3azad.

Bonpocwvr na
axzamene (2
cemecmp)
27-31;

HOIIK-1.1. ITonumaer
TEOpETHUYECCKIE U
METOJI0JIOTHICCKHE
OCHOBaHHS U30paHHOH
obmactu Gpu3uKO-
MaTeMaTHYeCKHUX U (WJIH)
€CTECTBEHHBIX HAayK

3Haer TIOHSITHE
TTOBEPXHOCTHOTO HWHTETpaja
TIEPBOTO W BTOPOTO pOJa, WX
CBOWCTBA W IPUMCHEHUS.

YMeeT HaXOIUTh H
[TOBEPXHOCTHBIE HHTETPAJIbl U
MPUMEHSTH UX B
reOMETPUUECKHUX U (pU3NIECKUX
Bagadax; UCTIONb30BaTh
OCHOBHBIE ITOHATHUS TEOPUH
TTOJIST ¥ IPUMEHSTH TEOPEMBI
Octporpazackoro u Crokca.

Braneet HaBBIKAMU
MPAKTHIECKOTO UCIIOJIE30BAHUS
MaTeMaTHIEeCKUX (OPMYI TPHU
[pemIeHN  TPOQeCcCHOHATBHBIX
Bamad  TEOMETPUYECKHX |
(bu3nUecKkux 3aaayuax.

KP-7, U3-7

Bonpocwl na
oxzamene (2
cemecmp)
32-37;

10

HOIIK-1.1. ITornmaer
TEOpETHYECKHE U
METOJI0JIOTUIECKHE
OCHOBaHMA U30paHHOM
obmactu pu3muKo-
MaTeMaTH4eCcKHX M (IN)
€CTECTBEHHBIX HayK

3HaeT ompejaeNeHnue YHCIOBOTO
psizia, CyMMBI psijia, CBOMCTBa W
NPU3HAKK CXOAUMOCTH PSIJIOB]
MOHSTHE abCoMOTHOM 7
[YCIIOBHOM  CXOIUMOCTH  DsI/a;
MOHSTHE (yHKIMOHATIBHOTQ
psifia, CYMMBI psiZia, pAaBHOMEPHOH
CXOIUMOCTH, CBOMCTBa il
MPU3HAKH CXOJIMMOCTH;
OIpeJIeJICHNE CTENEHHOTo psja,
o0JlacTh  CXOIUMOCTH,  DPsId
Telinopa, OCHOBHBIE Pa3JIOKEHUS
bieMeHTapHbIX  (QyHKOWA B
CTENICHHbIE DSAJbl; MOHATHE O
psne @ypre n mpeobpa3zoBaHHY]
Dypse.

YMeeT HaXOJUTh CyMMBI
MHMCIIOBBIX PSAIOB U HCCIIEA0BATH
CXOJMMOCTb YHCIIOBBIX PSIOB;
HaXOJMTh 00JaCTh CXOJMMOCTH
CTENICHHOT'0 psijia, pasjarath
biieMeHTapHbIe QYHKIMHU B

U3-8, KP -8

Bonpocwl na
axzamene (2
cemecmp)
38-48




CTETIEHHBIE PAIbI; IPUMEHSATH
[PSIIBI B IPHOIMKEHHBIX
BEIYUCIIEHUSX; TIPEACTABIIAT
(DYHKIMH TPUTOHOMETPHYECKUM
psaaom Oypee.

Bnageer HaBbIKaMY
IMPAaKTUYECKOI0 HUCIOJIb30BaHUS
MaTeMaTU4YECKUX METOAOB IIpY
[peIeHuH  NPO(eCCUOHATIBHBIX
3ajauy.

TunoBbie KOHTPOJIbHbIE 32JaHUS U1 HHbIE MaTepUAJIbl, He00OX0ANMMBIE /IJIl OLlEHKH
3HAHMi, yMEHUI1, HABBIKOB U (MJIH) ONBITA AeATeJIbHOCTH, XapPAKTEPU3YIOIIHUX ITANbI
¢GopMupoBaHusi KOMIIETEeHIM B MIpollecce 0CBOEHHsI 00Pa30BaTeJIbHON MPOrPaMMBbI

Koumponvnan paooma
Tunosoti sapuanm KP-1

1. Haiitu obnacte onpeaeneHuss GpyHKIUU
x%+1

=1 +1-—
Y X x+3

)

2. [Moctpouts rpaduku GyHKIIHIA:
Df(x) =2lx| =3; 2)f(x) = sign(2]x = 3| = 1).
3. BBIUMCITUTD MpE/IeIIbl YUCIOBBIX MOCIIEI0BATEIIBHOCTEH:

. 142+.4n . (2n+3\"F1
1) lim Z2t-t, 2)lim (32)"
n-w 9nt+1 n-eo \2n+1
. Vn+3n2-vn . (3
3) lim————; 4)lim(Vn3 + 4n% —n).
n-o n-1 n-w
4.HaiiTy BepXHUU U HUKHUHN TPEJEIIbl OCIE10BaTEIbHOCTH
2n , TN
Xp = cos* —.
" on+1 2
Tunosou sapuanm KP-2
1. Haiitu npenenbl QyHKIMIMA:
. 1-x-3 . = . 28%q : =
1) lim —=—; 2) lim(cos x)~%; 3) lim : .4) lim(cos x)x2.
)x—>—8 2+3;/§ )x—>0( ) ’ )x—>0 tg3x ! )x—>0( )

2. HccnegoBathb (bYHKHHm Ha HCIIPCPBIBHOCTD U YCTAHOBUTD XAPAKTEP TOYCK pa3pbiBa

byHKIIT
eX,x < -1,
f(x) —J]1,-1<x< 0,.

1
—,x > 0.
x—1

3. IlogoOpaTh 3HaueHUsI a U b Tak, YTOOBI PYHKITUSI
_folxl =1,
f(x)_{x2+ax+b, x| > 1,
f (x) ObLIa HenpephIBHOM Ha R.

Tunosoii sapuanm KP-3
1.BerarcnuTh pOu3BOIHBIE (QYHKITHI:

V4—-x2 . X,
a) y= —— tarcsinz;




6) y=(nx—2)V1+inx;
6) y = (sinx?)*+1,
2. Haiitu npou3BoHbIE Yy, y;z ¢byHKIMY, 3a1laHHON TTapaMeTPUUYECKH:
{x =2t —t?
y=3t—t>
3. Paznoxute o ¢popmyie Teitnopa
a) bynkumio f(x) = —
0) pynkumio f(x) = e* no popmyne Teiiopa B OKPEeCTHOCTH TOUKHU Xy = 1.
4. UccnenoBath (h)yHKIIUIO U TIOCTPOUTH €€ rpaduk

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

5. Haiitu Hanbomnbliee 1 HaMMeHbIlee 3HaYeHHs] PYHKIUUY = e

2
5.2z B OKPECTHOCTH TOUKH Xo = 1.

x=2*ya orpeske[0; 1].

6. DIEKTPUYECKUI 3apsi/, TPOXOMSIIHIA Yepe3 MPOBOJHKK, HaunHas ¢ MoMeHTa t = 0, 3amaeTcs
dopmymnoit Q = t3 — 9t? + 15t + 1 .Haiitu cuny Tokamisi t = 3 c.

7. Haiitu na rpaduxe kpusoii pynkuuu f(x) = x> Touky, KacarenbHas B KOTOpPOii
napasuiesibHa xope, coeaunstonieii touku A(—1; —1) u B(2; 8).

Tunosoti sapuanm KP-4
1. HaliTu HeonpeieIeHHbIE MHTETPAJIBL:

x3+x2+45
1) dex; 2)fxcos(2x— 1)dx.
X

1. BBI‘II/ICJ'II/ITI) OIIPE/ICIICHHBIE UHTErPAJIBL:

2x%+4 (x+5)dx
3
1)f0 x3— x2+x+1d 2)‘[ 2 x2+4x+13"

2. BoluvcnuTh AMUHY AYTH KPUBOMW, 3aJJaHHON ypaBHEHUSIMU

= lnx,\/§ < x <15,
3. Haiitu niomaas pUrypsl, orpaHU4€HHON KPUBBIMU:

x =cost,y =2sint.
4. Haiitu o0beM Tena, 00pa30BaHHOTO MPU BpallleHUH BOKPYT ocu Ox(urypsl,
OTrPaHUYEHHON JaHHBIMU KPUBBIMHU:

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

5. HaiiTu KoOpIMHATHI LIEHTpa Macc 00J1acTH, orpaHUYeHHOl napabonoily = x2 — 2x u
psAMONY = X.

Tunosou sapuanm KP-5
1. Haiiti 1 u300pa3uTh Ha TUIOCKOCTH O0JIACTh ONpeeTeHHs (PYHKIINH

z=+/4—x2-21In(9 - y?).
2. Haiftu yacTHBIE IPOU3BOAHbIE TU(PEepeHIIHaIbl IEPBOTO U BTOPOTo MOpsAIKa GYHKIUU
f(x,y) = arcsin 5
3. Nlana Qpynkuus z = x% — 4xy + y? + 3x — 15. Haiitu npousBonyto (pyHKIUH 110
Hanpasienuo | = PyPy, rie P, (—l, 3) ,P,(3,7).
4. UccnenoBaTh (PyHKIMIO HAa SKCTPEMYM:
flx,y) =4x*—4xy +y* +4x — 2y — 7.
5. Haiitn HanGonbimuii 00beM, KOTOPBIH MOXKET UMETh MPSMOYTOJIbHBIN TapalieenuIes,
€CcIIi cyMMa JUIMH pedep ero paBHa d.



6. BeraucnnTh mpuOImKkEHHO ¢ TOMOIIBIO TToJTHOTO quddepernuana ¢ To9HOCcThIo 10 0,01:

J1,03) + (1,98)°

7. Haiitu HauGosbliee 1 HaMMeHblIee 3HaYeHus Gynkuuz = 4x2 + y? B obnacty,
OrpaHMuYeHHON mpsiMpiMu Yy = 0, y = x, x = 2.

Tunosoti sapuanm KP-6
1. BeraucauTs miomaas miockol (pUrypel, OrpaHUYeHHON JTMHUSMU:

r=a(2-coso)(a > 0).
2. Haiitu maccy HEOAHOPOAHOU MJIACTUHBI D, OrpaHUYEHHON JIMHUAMU: XY = 3,X +y = 4,
o X
€CIIH IOBEPXHOCTHAA IIOTHOCTD B Kai/I0H TOUKE paBHap = 3

3. Beunciuth 06beM Tela, OrpaHHYEHHOTO 331aHHBIMU HOBEPXHOCTAMH.
x+y+z=2,y=x%y=x,2z=0.
4. BLIYMCIUTH ABOWHON MHTErpa, Hepexos K HOIAPHBIM KOOPIHHATAM
JI,x*y*dxdy, D:x* +y?>=9,x 20,y > 0.
5. Tepexons k chepuyecKuM KOOPAMHATAM, BHIYUCIHTE HHTETPAIl

JIf,Vx* + y? + z?dxdydz,

e o6nacTs V orpaHuueHa moBepXHOCThIO X2 + y2 + z2 = z.
6. Tlepexo/s K AIMHAPMYECKAM KOOPIMHATAM, BEIYUCIIUTE fV(xZ + y?)dxdydz,
r7ie 061acTh V orpanudeHa nosepxHocTamMu x2 + y? = 2z, z = 2.

Tunosoti sapuanm KP-71
1. Haiiti Maccy KpHBOii ¥ = In X OT TOUKH X = e JI0 TOUKU X = eZ, ecliv ee IuHeHHas
wiotHoOcTh p(x,y) = 3x2.
2. HaiiTi paboTy CHIIBI F=Gx+y)T+ 2XJ, IpH TIEpEMEIEHUN MaTePUAILHON TOUYKH
eIMHUYHOM Macchl BIOJIb BEPXHEN MOIOBUHBI OKPYKHOCTH X2 + y? = 4, M(2;0), N(—2; 0)oT
TOouku M 10 Touku N.
3. BeluncnuTh KpUBOJUHENWHBIN HHTErpa o ¢gopmyie ['puna
$ (x +y)dx — (x — y)dy,
x2 y2
rae L — kontyp smmnca — + —- =
4. Ha#iTi UpKy/IAIHIO BEKTOPHOTO Monst @ = —2yi + 3xj + z%k,ecnrm L: x?> + y2 =1, z =
1, HenocpencteeHHo u o Gopmyne Ctokca.
5. Haiftu oTOK BeKTOpHOTO mofist @ = x21 — y2j + z2k, uepes yacth cdepbix? + y2 + z2 =
1, x >0,y =0,y = 0, B HanpaBJICHUH BHEIITHEH HOPMAJTH.

Tunoeou sapuanm KP-8
1. UccnenoBaTh Ha CXOMUMOCTD YKa3aHHBIX PSIIOB C MOJOKUTEIBHBIMH YJICHAMU:

2) Tt (220)"6) Bsy 2 ) B, (1

(2n)! 5n(n+1)
2. Haiftu 06:1acTh CXOMMOCTH CTETIEHHOTO PsiJia:
Bn-2)(x-3)"
(n+ 1)22n+1
3. Paznoxuts B psin Teiliopa B OKPECTHOCTH TOUKH X = —2 (QYHKIUIO

f()_x24+3

4. Paznoxuts B pag Pypre QyHKIUIO B yKa3aHHOM UHTEpBaJe

Haiitu 06macth CXOQMMOCTH TOTYYEHHOTO PSjIa.



f(x) =mn—2x, (0,%).

5. Paznoxuts B psag @ypre GpyHkmuio f(x) = 1 — 2x TOJIBKO MO KOCHHYCAM HMJIH TOJIBKO 110
cuHycaM B untepnaie (0;2).

Tunosvie 3a0auu 0151 CamMoCcmosmenbHou pabomol
| cemecTp
1.  Tlocrpoutsh rpaduku GyHKIIAN:
y=—log,(x+3);y= |cos(x —%)| ;¥ = tglx|.

2.  Hcxons u3 onpeeneHus mpeaena, 10Kka3arh, 4To
7x+8 7

Xotoo2X+3 2

o 7x+8 7
3. Jlns kakux 3HAUEHHH X BBITOJTHSIETCS HEPABEHCTBO |m - 5|<8, riae € >0? IIposectu

pacuetsr i € =0,1; € =0,01.
4.  Haiitu npenenbl NOCiae10BaTEIbHOCTEM:

y 1+4+7++@Bn-2) . <2n+3>”_
e 4n? ee\on—1) "’
5. Haiitu npenensl pynkumu:
cos x — cos® x 1
; E 2 _ 2 E _ Sz
ilr% ") ,xl_l)z_nw (\/x + 5x \/x + 2), il_T)YOl(Z COS X)

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

x = 0.

7.  Hcxons u3 onpeneneHus, 10Ka3arh, 9to GyHKus f(x) = x—lz OECKOHEYHO OOJIbIIas IPH
x — 0.

8.  HaiiTi npou3BoaHyI0 QYHKIUU

y = InsinarctgVv1 + x2.
9. B kaxoii Touke KacarenbHas K napabose Yy=X2+4x napasienbHa ocu adcipcc?

x+9
10. TIIpoBecTH KacaTelbHYIO K TUIIEpOOIE Y = —s TaK, YyTOOBI OHA MPOIILIA Yepe3 Hayallo
KOOpJUHAT.
11. Haiiti quddepeHipai nepBoro ¥ BTOporo nopsiaka st GyHKIMd y = e*B IByX
ciydasx: 1) X- He3aBUCHMasl IepeMeHHast; 2) X- IPOMEXYTOUHbII apryMeHT.

12. Haittny’, ecin ) y = = - (e3x+e—3x); 6) y= arccos 1 — x2.
13. HaiitTi npou3BOHYIO mopsiaka N aus GpyHKuuu a) y— 6) y=sin2x.

14. Haiitu npubmmwkeHHoe 3HaueHue a) €0,2; 6) COS 320.
15. Tloka3aTk, 4TO ypaBHEHHE X°> — 3X + C He MOKET UMETh JBYX Pa3IHYHBIX KOPHEH B
unrepsaine (0;1).
16. Hanucars hopmyny Jlarpanxka 1t GyHKIUE y = arcsin 2 x Ha otpeske [Xg, xXo + Ax].
17. Tlpu Kakux 3HaueHUsX a U b Touka (1,3) CIy’KUT TOUKO# neperuda muHUKMY = ax> +
bx??
18. HaiiTi HeonpeneneHHbIC HHTETPAITBI:

cos2x fe In x

—-X .
a)[(5x + e dx,6)f3\/m
19. BbIYHCIUTH ONpE/EeHHbIE MHTCrpa:

a)f (x+1)e Zxdx 6)f32x —5x2 +3 )f x+2

II cemecTp



20. Haiitn nuddepeHnmanbl mepBoro ¥ BTOpOro mopsiaka GyHKINU z = x [n %

21. Jlana pyHKIMS X cos y + y cos z + z cos x = 1. 3aanHas HesiBHO. HaliTn yacTHbIe
MIPOU3BOJIHBIE U AU(PepeHInanbl IEPBOro U BTOPOTO MOPSIIKOB.

22. Haiftu HauGonblee 1 HauMeHbIlee 3HadeHne PyHKIUH Z = X2 — y? B 001acTH

D:x*+y% <4
23. CocTaBUTh ypaBHEHHE KACATEIBHOM MIIOCKOCTH U yPABHEHHE HOPMAJIM K JaHHON
HOBEPXHOCTU X2z + xy? + 3xz+y — 4 = 0; xo = —4; yo = 0 B TOUKe. My (X0, Vo, Zo)

24. ViccnenoBath (GyHKITUIO HA SKCTPEMYM:
z=2x3—xy?+5x2+y2%y>0,x>0.

25. Haiitu rpagyieHT ¥ IPOU3BOIHYI0 QYHKINU z = 2tgx — 3x cOSYy B TOUKE M(%,%) B

b4
HaIpaBJICHHUU, COCTABJIAIOMIEM YI'OJI n C IMOJIOKUTCJIbHBIM HallPpaBJICHUCM OCH Ox.

26. B noitnom unrerpane [f f (x, y)dxdypaccTaBuTh npesieiibl HHTErPUPOBAHHS B TOM U
JPYTOM MOPSIJIKE, €CITH
1)D— tpeyronbsuuk ¢ Bepumuamu 0(0;0), A(1,0), B(1,1);

3)D— napabonuueckuii cerMeHT, OrpaHMYEHHbINA KpHBBIME Y = X2uy = 1.

27. BoICIUTh IBOWHBIC HHTETPAIIBI C TOMOIIBIO TOIXO/SIICH 3aMEHbI IIEPEMEHHBIX :
o) [ (2x + y)dxdy,
rmeD:y=x,y=2x2x+y=2,2x+y=3.
28. Haiitu muiomiaay puryp, orpaHu4eHHBIC JIMHUSMH:
xy=1, x=2, y=x.

29. Haiiti Maccy, pacripeIelIeHHyIO ¢ JINHEWHOU TIOTHOCTBIO p (X, V) 1o yactu ABKpuBOii L,
ecnu L — kpusas y? = 2x, ot touku A(0; 0) 10 TOUKH B(l; \/7), p(x,y) =y
30. Haiitu paGoty cuoBoro nomsF = P(x,y)T + Q(x, )] pH repeMelleHnn MaTepuanbHoit
TOYKU €UHUYHOM MacChl BJI0JIb YKa3aHHOTO yTh M N ot Touku M 10 Touku N.
F = (xy? + DT+ (xy? — 1)], MN:y = x3, M(0; 0), N(2; 8).
31. BeauC/INATh TOBEPXHOCTHBIM HHTETPaA MIEPBOTO POJIa

J[;(y + 2)dS, tne S — uacts mockoctn 3x +y + 2z = 1, pacronoxKeHHas B IEPBOM OKTaHTE.
32. BeIYUCIIATD MTOBEPXHOCTHBIN HHTETPa BTOPOTO Pojia
JI;z*dxdy, rne S — Bremmss cTopona nosepxHoCTH Mapadonouna z = x? + y?,

pacnonoxeHHast Mexay miockoctsimu:z = 0, z = 1.
33. UccnenoBaTh Ha CXOOUMOCTE U a6comoTHon CXOJIMMOCTh 3HAKOUYEPEAYIOIUNUCS PSIA;

_— 2n? +5
Z( D n2(n +3)

34. Haiit 001aCcTh CXOTMMOCTH CTETICHHOTO psijia
Z‘O: 3" (x=5)"
n .2
(3" +1)-Vn
35. Pa3nokuTh B psizt IO BO3PACTAIONINM CTEMCHAM X (DYHKITHIO

f(x) =xsinx + cosx
36. Beraucnuts ¢ TouHocThio 10 0,001



1
fi sin2x
0o X

37. Paznoxuts B psin Pypee mo kocunycam ¢pyukimio: f (x) = 2x, (0,2).
38. Paznoxuts B psag Oypbe QYHKIMIO B YKa3aHHOM HHTEpBaie f(x) = w — x, (—m, ).

Ilpumepnvie memol peghepamos

Temt pedepatos Y4eOHO-MeToanIecKoe obecreueHre Mo HauCaHuIo pedepaToB

1 2 3

1 Tunep6onmueckue Gyukimm, ux  |Kyopssyes JI. /1., Kymacos A./]., Yexnos B.U., lllabynun M.HU.
CBOWCTBA ¥ TpaduKu. Coopnuk 3aday no mamemamuyeckomy ananuzy. Tom 1. Ilpeden.
Jloka3aTenbCTBO HEKOTOPBIX Henpepuvisnocmo. /luppepenyupyemocms. M.: Qusmamaum,
TOXJIECTB. 2010. - 496 c.

2 O HEKOTOPBIX MOAX0AX K Quxmenzonvy I. M. Ocnogbl mMamemamuueckozo aHamu3a:
HHTETPUPOBAHHIO () YHKITHIA. yueonux; 6 2 m. CI1o. Jlanw, 2020. T. |. - 440c., T. 1. - 463c.

3 HecoGcTBeHHBIE KpaTHBIE Apemenxo JI. A. Kpammnvie ummeepanvi: Ilpakmuxym.
uaTerpansl. UaTerpan [lyaccona.  |Kpacrooap: Kybanckuii coc. yn-m., 2006.- 80 ¢

4 HezaBucumocTts kpuBodmHEHHOTO | Apemenxo JI. A., Iloobepeskuna A. U. Kpueonunetinvie u
MHTETpajsa 2-To Poja OT MyTH nogepxHocmuule unmezpanvl. Yuebnoe nocoobue. Kpacnooap:
HHTETPUPOBaHMS B IpocTpancTBe | Kybanckuil coc. yu-m., 2012.-109¢

5  |IIpumeps! Beruucienus npeneiaoB  |Kyopsasyeg JI. /1., Kymacos A.Jl., Yexnoe B.U., LLlabynun M.Y.
nocieaoBaTeabHOCTeN ¢ momotsto |CoopHux 3aday no mamemamuyeckomy ananuzy. Tom 1. Ilpeoen.
MPUHIUIIA CXOIUMOCTH Henpepuvisnocmo. [Juppepenyupyemocmo. M.: Qusmamaum,
MOHOTOHHO# nocnenosarenbHoctn [2010. — 496 c.

6 [Mpumenenus popmyisl Teitnopa | Quxmenzonvy I. M. Ochosbl mamemamuiecko2o aHaiu3a:

K HAXOXKACHUIO IIpenesoB U |yuebnuk; 6 2 m. CII6. Jlans, 2020. T. 1. - 440c., T. 11. - 463¢
3HaueHHH QyHKIUI.

7  [oustue xBaapatuuHON Qopmbl. | Huvun B. A., [losuax 3. I'. Ocnoebr mamemamuyecko2o
Kpurepwuii CunbBectpa |ananusa: yueonuk; 6 2 4. M., 2009. Y. |. — 464c., Y. Il. — 646¢.
3HAKOOIPEICIICHHOCTH
KBaZpaTUYHOH (OPMBI.

BO”pOCbl K KOJUIOK8UYMY RO MamemMamudeCKomy anaiu3y
Omnpenenenne u popmMyJIMPOBKH TeopeM

1. ITonsiTHE MHOKECTBA. OHepaHI/II/I HaJ MHOXXCCTBaMU. Jlornueckasi CHMBOJIMKA.

2.  PacmmpenHas ymcioBas npsiMasi. AGCONIOTHAs BEIMYMHA Yrcia. MHOXKeCTBa Ha

MIPSIMOM, OKPECTHOCTH.

3. Merton MaremaTuyeckoil MHAYKIMU. buaom HeroToHa.

4, OFp&HH‘-ICHHBIC 1 HCOTPAHUYCHHBIC YU CJIOBBIC MHOXKCCTBA. FpaHH YHCJIOBBIX

MHOKecTB. Teopema cyliecTBOBaHUS BEpXHEH (HMKHEN) IpaHy YMCIOBOTO MHOXKECTBA.

5. Ilpunmun Apxumena. [TpuHIUN BIOKEHHBIX OTPE3KOB.

6.  O6mee noustre Gyakun (oTodpaxenns). Komnosunums ¢pynkunii. OOpatHast

¢bynkuus. Yucnosble pyHKimu. OCHOBHBIE dJIeMEHTapHbIe (DYHKIIMH, X CBOWCTBA U
rpadukH.
CrniocoOsb1 3aanus Gynkuil. HesiBHBIN crioco6 3aganus GyHkiun. OyHKIMH,
3aJJaHHbIC TaPaMETPUICCKUMHU YPABHEHUSIMH H YPABHEHUSMH B TTOJISIPHBIX KOOP/IWHATAX.
Omnpenenenue NOCIeN0BaTENBHOCTHU U €€ npeena. EnnHCTBeHHOCTh Tipesena,
OTPaHUYEHHOCTH CXOISIIEHCS MOCIEIOBATEIHHOCTH.

Apudmerndeckre onepanuy Hajl CXOAIIUMUCS MTO0CIeI0BATEIbHOCTSIMH.
CBolicTBa CXOAIIEHCS TOCIEA0BATEIbHOCTH, CBI3aHHBIE C HEPABEHCTBAMM.
beckoneuHo mMaible ¥ OECKOHEYHO OO0JIBIINE OCIE0BATEIILHOCTH, UX CBOMCTBA.
[TpuHIMTI CXOAMMOCTH MOHOTOHHOM IOCIJI€0BATEILHOCTH.

7.

8.

9.

10.
11.
12.




13. TIpuHUHMII CTATHBAIOMIKXCS OTPE3KOB. Uncio e.

14. TloamocnenoBaTeIbHOCTH U YaCTHUHBIE MPEAEIbl YUCIOBON IOCIEI0BATEIBHOCTH.

Jlemma bonpuano-Belepmpacca.

15. ®dyngamenTanpHas mocienoBaTeabHOCTh. Kputepunii Komm cxonumoctu

I10CJIEI0BATEIbHOCTH.

16. Ompenenenue npenena pyHkuuu B Touke. Onpeaenenue npeaena no Komu u no

Ieitne, sxBUBaNIEHTHOCTH onpeaencHuil. [Ipenxen pyHKIH Ha OECKOHEUHOCTH.

17. OmnpeneneHue HENPEPHIBHOCTH GYHKIMH B TOUKe. TOYKHU pa3pbiBa PyHKITHH.

Knaccudukanus Touek paspoiBa.

18. CsoiicTBa (hyHKIMI, HEIPEPHIBHBIX B TOUYKE (JIOKAJIbHASI OTPAHMYECHHOCTb,

YCTOWYMBOCTh 3HAKA, HENPEPHIBHOCTh CYMMBI, IPOU3BECHHUS U YACTHOTO (PYHKITHI).

HenpepbIBHOCTb OCHOBHBIX 3JI€MEHTApHBIX (DYHKIIHIA.

19. HenpepsiBHOCTH cltokHOM (yHKIuu. HempeprsiBHOoCTh GyHKkInun x%, x > 0

20. Teopema bonbuano-Komu (0 mpoMexyTOYHOM 3HAUE€HUH HEIPEPHIBHOW Ha CEIrMEHTe

¢bynkuun). CrnecTBUE TEOPEMBI.

21. IlepBas Teopema Beliepmtpacca (00 orpaHMuYE€HHOCTH HEIPEPHIBHON Ha CETMEHTE

GbyHKIUN).

22. Brtopas Teopema Beliepiirpacca (0 10CTHXEHUN HETIPEPHIBHOM HA cerMeHTe (PYHKLUU

9KCTPEMAJIbHBIX 3HAYCHUH).

23. llepBbIii 3amevaTeNIbHBIN MIPEACI U €r0 CICACTBHS.

24. Btopoii 3ameuarenbHbIi npenen. CaencTBUs BTOPOTO 3aMEYaTeIbHOTO Mpejiena

25. Teopema cymiecTBOBaHUS U HEMPEPbIBHOCTH 00paTHOM (yHkimU. [TonsTue

paBHOMepHOI HemnpepbiBHOCTU (yHKIMHU. Teopema Kantopa. Kpurepuit Komm

CYIIECTBOBaHUS KOHEUHOIO Ipezesna (pyHKIUH.

26. VYcnosue nupdepenuupyemoctr GyHKIHH. CBA3b MEXTY HEMPEPHIBHOCTHIO

Qg epeHIPyeMOCThIO GYHKIINH.

27. TlpousBogHas pyHkuH. OMHOCTOPOHHUE U OECKOHEUHBIE TPOU3BO/IHBIC.

28. CBs3b MeXy CYIIECTBOBAHHEM MPOU3BOIHON U AUPPEPEHIIUPYEMOCThIO (PYHKITHH.

29. Ilpaswia nuddepeHnnpoBaHmsi CyMMBI, Pa3HOCTH, TPOM3BEACHUS 1 YACTHOTO

GbyHKIHi.

30. VYpaBHeHHus KacaTeIbHON M HOpMAIM K KpuBOi. CKOPOCTH MPSIMOJIMHEHHOTO

JIBYKEHUSL.

31. Tlonstue muddepennnana. Ero reomerpuueckuii 1 GU3NIECKHA CMBICIL.

32. IlpousBoaHast 0OpaTHON (GyHKIMHU, QYHKIIUH, 33JaHHON HESABHO U apaMeTPHUECKH.

33. TIpowmsBomHas cioxHoi GyHKIMH. MHBapuaHTHOCTE opMbl | quddepennnana.

34. IlpousBoansle u quddepeHnnansl BeICINX MopsaakoB. Jnddepeniuansl BbICIINX

MOPSAJIKOB OT CIOXHBIX pyHKIMH. «Hapyienuey» nuBapuaHTHON GpopMbl 1 depeHInanos

BBICIIMX HOPSIKOB IPU HEJTMHEHHON 3aMeHe NepeMEHHOMN

35. Teopema ®depma, €€ TeOMETPHUECKHI CMBICI.

36. Teopema Jlarpanxa, Pomist, uX reoMeTpHuecKuil CMBICI.

37. Teopema Komm. ITpaBuno Jlonurans packpsiTus HeonpeaenaeHnnoctei suna 0/0u oo /oo,
PackpriTre HeonpeaeneHHOCTeH BUOB 00 — 00, 0 X 0o, 1%, 09,09,

38. ®opmyna Teitiopa GyHKINHU C OCTaTOYHBIM WieHOM B (hopme [leano u B popme

Jlarpanska. Paznoxxenue no ¢popmyne MaknopeHa pyHKINIA 371€MEHTapHBIX (YHKIIHH.

39. VYcroBus MOCTOSHCTBA U MOHOTOHHOCTU (DYHKITUH.

40. JlokanbHbIH 3kcTpeMyM QyHKIMK. HeoOX0oauMoe U TOCTaTOYHBIE YCIIOBHS

JKCTpEMyMa.

41. HampasneHue BbIMYKJIOCTH rpaduka GyHKkuuu. JlocTaTOYHOE YCIOBUE BBITYKIOCTH

rpaduka GyHKIUH.

42. Touku neperun6a rpaduka ¢pynknuu. Heobxoammoe u 10CTaTOYHOE YCIOBHUS TOUCK

neperuoa.

43. DKcTpeMallbHbIC 3HAUYCHUS (PYHKIIMU HA OTPE3Ke. ACUMIITOTHI rpaduka.



Jloka3aTeibCTBA YTBEPKIEHU I

Beeoenue ¢ ananuz

1.  Teopema cymecTBoBaHUS BEpXHEH (HUYKHEN) IPaHN YMCIOBOTO MHOXKECTBA.
2. [Tpunnun Apxumena.

Ilpeden nocredosamenvrnocmu

3. Teopema 00 orpaHH4eHHOCTH CXOJALIEHCS TOCIEN0BATEILHOCTH.

4.  TeopeMbl 0 0ECKOHEYHO MaJIbIX [1OCIEA0BATEIBHOCTSX.

5. Teopemsl 0 npeaenax NoCIeJ0BATEIBHOCTSAX, CBA3aHHBIE C apU(PMETHUECKUMU
olepanusMu.

6.  Teopemsl 0 Ipeaenax NOCIEOBATEIBHOCTSAX, CBA3AHHBIE C HEPABEHCTBAMHM.

7. IlpuHUMI cXOOUMOCTH MOHOTOHHOM IOCIIEI0BATEIbHOCTH.

8.  Yucno «e».

Ilpeoen ¢pynkyuu

9.  Teopema 0 eIMHCTBEHHOCTH IMpezesia (GyHKITHH.

10. Teopema o JOKaIBHOM OrpaHUYEHHOCTH (DYHKIIMH, UMEIOLIEH KOHEUHBIN Mpeie.
11. Teopema o mpenesne KOMIIO3UITUH (DYHKITHIA.

12. Teopemsl! o npenenax GyHKINH, CBSI3aHHbIE ¢ apU(PMETUYECKHMHU ONIEpaALUIMHU.
13. Teopewms! o penenax (GyHKINHU, CBSI3aHHBIE C HEPABEHCTBAMH.

14. TlepBblii 3aMedaTeIbHBIN TIPEICT U €T0 CICICTBHS.

15. Bropoii 3aMeuaTenbHBIN Mpeaen U €ro CICACTBUS.

16. Teopembl 00 IKBUBAICHTHBIX (PYHKITHSIX.

Henpepuvienocmo hpynkuyuu

17. Teopema 0 HEMPEPHIBHOCTH KOMITO3ULIUU ()YHKITHI.

18. Teopema o mpenesie MOHOTOHHOM (DYHKITHH.

19. Tlepsas u BTOpas Teopemsbl Teopema bonbrano-Komu.

20. TIlepmas u BTOpas Teopemsbl Beiiepmrpacca.

Jlugppepenyuposanue pynkyuit 00Hoii nepemenHoll

21. Teopema 0 CBSI3M MEXIY CYIIECTBOBAHHEM ITPOU3BOTHON U JU(PHEPEHIIUPYEMOCTHIO
GbyHKIUH.

22. Teopewmsl 0 nudepeHInpPOBaHUN CYMMBI, TPOU3BEACHUS U YaCTHOTO (DYHKITHIA.
23. Teopemsl 0 nuddepenurpoBanum 0opaTHoi GyHKIMH, GYHKIINH, 3aJaHHON
napaMeTPUIEeCKUMHU YPaBHEHUSIMH.

24. Teopema o muddepeHIupoBaHUN KOMIO3UIMK (GyHKIMNA. MIHBaprnaHTHOCTH opMmsl |
muddepennmana.

25. Teopema ®Pepma, €€ reoMETPUUECKUI CMBICI.

26. Teopewmsl Jlarpanxa, Poms, nX reoMeTpu9IecKuii CMBICIL.

27. Tlpaswio JlomuTans packpsITis Heonpenenennoctei Buna 0/0u oo /oo,

3ayeTHO-3K3aMeHAIIMOHHbIE MAaTepHaJbl Ui TNPOMEKYTOYHON  aTTecTaluu
(3x3ameH)
Bonpocwi k 3x3ameny no mamemamuyecKkomy anaiusy

1 cemecTp
1. [Tonsitue MHOXkecTBa. Onepaluu HaJ MHOKecTBaMHU. Jlornueckast CHMBOJIHKA.
2. MHO0XeCTBO AeHCTBUTEILHEIX Yrcell. CBOMCTBA A€HCTBUTEILHEIX YHCEIT.

[IpencraBnenue AeHCTBUTENbHBIX YHCE JECITUYHBIMH IPOOSIMU.

3. MomHocts MHOXecTBa. CIETHOCTH pallHOHABHBIX yKcel. HecueTHOCTD
JNEHUCTBUTENBHBIX YHCET.

4.  PacmupenHas yucioBas npsMas. AGCONOTHas BeJIMYMHA yncia. MHokecTBa Ha
IIPSIMOM, OKPECTHOCTH.

5. Merton MmaremaTuueckoi HHAYyKIMU. buHom HeroToHa.

6.  OrpaHuueHHBIC M HEOTPAHUUYECHHBIC YHCIOBBIE MHOKECTBA. [ paHN YHCIOBBIX
MHOXeCTB. TeopeMa cyniecTBOBaHUS BepXHEH (HIDKHEH ) TpaHu YUCIIOBOTO MHOYKECTBA.
7. Ilpunuun Apxumena. [IpuHIMI BIOKEHHBIX OTPE3KOB.



8.  OOmee noustue pyukuu (orodpaxenus). Komnosunus ¢pynkuuii. OOparHas
¢ynkuus. Yucnossle GpyHKIM. OCHOBHBIE AJIeMEHTapHbIE (PYHKIMH, X CBOWCTBA U
rpaduKu.

9.  Cnoco0sl 3ananus Gynkiuii. HesBHBIN crioco0 3ananus GyHkiun. OyHKINH,
3aJJaHHbIC MTaPaMETPUIECCKUMHU YPABHEHUSIMHU U YPAaBHEHUSMH B MOJIAPHBIX KOOPAWHATAX.
10. Ompenenenue nociaen0BaTeIbHOCTH U €€ npejiena. EMMHCTBEHHOCTh npeena,
OTrPaHUYEHHOCTD CXOJSAIIEHCS TOCIEA0BATEIbHOCTH.

11. Apudmernyeckue onepanuu HaJ CXOJAIIUMUCS [10CIE10BATEIbHOCTSIMH.

12. CaoiicTBa cXOJIIEHCS MOCIEI0BATEILHOCTH, CBSI3aHHBIE C HEPABEHCTBAMH.

13. bBeckoHeuHO Maible U OECKOHEUHO OOJIbIINE MTOCIEI0BATEIbHOCTH, UX CBOMCTBA.
14. IIpuHUMII CXOOUMOCTH MOHOTOHHOM IOCJIE0BATEIbHOCTH.

15. IlpuHuun craruBaromumxcs oTpe3koB. Yuco e.

16. TloamocnenoBaTeIbHOCTH U YaCTHUYHBIC MPEAEIBl YUCIOBON MOCIEI0BATEIBHOCTH.
Jlemma bonbsriano-BeliepmTpacca.

17. ®ynpamenrtanpHas nocienoBaTesbHOCTh. Kpurepuit Komm cxonumoctu
[10CJIeI0BATEIbHOCTH.

18. Onmnpenenenue npenena Gyaknuu B Touke. Onpenenenue npenena mo Komm u mo
I'eline, sxBUBajIeHTHOCTH onpeaeneHuid. Ilpeaen pyHKuM Ha 6ECKOHEUHOCTH.

19. BeckoneuHo Manble (pyHKIIUH, UX CBOWCTBA.

20. beckoneuno 6omnbime pynkiuu. Obiiee onpeneneHue npeaeiaa GyHKIuU.

21. OOmme cBoiicTBa npenena QyHKIUNA: eAUHCTBEHHOCTD, JIOKAIbHAS! OTPaHMYEHHOCTD.
22. CaoiicTBa npezena (yHKIUH, CBA3aHHbIE C apU()METHUECKUMH OIIePaALIHSIMU.

23. CgoiicTBa nipenena GyHKIUH, CBA3aHHBIC C HEPABCHCTBAMH.

24. Tlpenen xkomrno3unuu GyHKIUH.

25. Opnuocroponnue npenensl. [Ipenen MOHOTOHHON QYHKITUH.

26. CpaBHeHue (pyHKIMH, SKBUBaTIEHTHBIE PYHKIMHN. KpuTepHii 5KBUBaIeHTHOCTH
GbyHKIHi.

27. Ormpenenenne HEMPEPHIBHOCTH (GYHKIUHU B TOUKE. TOUKH pa3pbiBa (yHKITUH.
Knaccudukanus Touek paspbiBa.

28. CaoiicTBa QyHKIMH, HENPEPHIBHBIX B TOUKE (JIOKAJbHASI OTPAaHUYCHHOCTb,
YCTOMYMBOCTh 3HaKa, HEMPEPHIBHOCTh CYMMBI, IPOU3BECHHUS U YACTHOTO (PYHKIIHI).
HenpepbIBHOCT OCHOBHBIX 2JIEMEHTaPHBIX (PYHKIUH.

29. HenpepsIBHOCTB citokHOM (yHKImu. HenpeprsiBHOCTD hyHKIMN x%, x > 0

30. Teopema bonbuano-Komu (0 mpoMexyTOYHOM 3HAUE€HUH HEMPEPHIBHOW Ha CerMEHTe
¢ysakun). CrneacTBie TEOPEMBI.

31. IlepBas Teopema Beliepmtpacca (00 OorpaHHUE€HHOCTH HENPEPHIBHON Ha CETMEHTE
GbyHKIUN).

32. Brtopas Teopema Beiiepiirpacca (0 10CTHKEHUN HETIPEPHIBHOM HA CerMEHTEe (PYHKIIUU
AKCTpPEMaJIbHBIX 3HAYEHUH).

33. IlepBslif 3aMeuaTeNbHBINA IPEAE U €ro CISICTBUS.

34. Bropoii 3ameuarenbHbIi npenen. CIencTBHsI BTOPOTO 3aMEYaTeIbHOTO Mpeiena
35. Teopema cymiecTBOBaHUS U HEMPEPHIBHOCTH 00paTHOM (yHkiu. [TonsTue
paBHOMepHOI HerpepbiBHOCTU (yHKIUU. Teopema Kantopa. Kpurepuit Komn
CYIIECTBOBaHUS KOHEUHOTO Tpezesa (pyHKIUH.

36. VYcnosue nupdepenuupyemoctr GyHKIHHA. CBA3b MEXTY HEMPEPHIBHOCTHIO H
Qg QepeHIPyeMOCThIO GYHKIINH.

37. TlpomsBognas pyHkmH. OTHOCTOPOHHUE U OECKOHEUHBIE TIPOU3BOTHBIE.

38. CBs3b MeX/1y CYIIECTBOBAHUEM MPOU3BOIHON U TUPPEepeHITUPYEMOCTHIO (DYHKITHH.
39. IlpaBwia muddepeHnnpoBaHms CyMMBI, Pa3HOCTH, TPOU3BEACHUS 1 YACTHOTO
GyHKIHH.

40. Tabmuia Mpou3BOIHBIX OCHOBHBIX JIEMEHTAPHBIX (PyHKIUH (BBIBOI (hOpMyIT).

41. VYpaBHEHUs KacaTeIIbHOW W HOpMaJIA K KprBOi. CKOPOCTh MPSMOIUHEHHOTO
TIBYKEHUSL.



42. Tloustue muddepennuana. Ero reomerpudyeckuii 1 GU3NIECKUN CMBICI.
43. TlpousBoanHas oOpaTHOM PyHKIMHU, GYHKIINU, 3aJaHHON HESIBHO U TTapaMETPUUCCKH.
44. TlpousBonaHas cinoxHoU (GyHKIMU. MHBapuaHTHOCTE opMmbl | nuddepennnana.
45. TlpousBoansie U qudpepeHInanbl BRICIINUX TOPSIKOB; N-bIe MPOU3BOIHBIE (QYHKITHAMN:
x", a*, sinx, cosx,y =log,x,(1+ x)%.
46. JIuddepeHnnansl BRICIIUX TOPSIKOB OT CIOXKHBIX (pyHKIMH. «Hapymenuey
WHBapUaHTHOH GopMbl TudPepeHIaIoB BEICIINX HOPSIKOB IPU HETMHEHHOW 3aMeHe
MepeMEHHON
47. Teopema ®epma, €€ reOMETPUUECKUN CMBICI.
48. Teopema Jlarpanxa, Poiuis, ux reoMeTpU4eCKUid CMBICIL.
49. Teopema Kommu. ITpaBuno Jlonutans packpbeiTust HeonpeaeneHHocten suaa 0/0u oo /oo,
50. PackpbITHs HEONpPEIeIeHHOCTEN BUOB o0 — oo, () X oo, 1%, 000 (0,
51. ®opmyna Teinopa GyHKIMHE C OCTATOYHBIM WieHOM B (popme Ileano u B hopme
Jlarpanxa.
52. Pasnoxenue o popmyne Maknopena GpyHKIUI

a*, sinx, cosx,y=1In(1+x),(1+x)%
53.  VYcnoBus NOCTOSHCTBA U MOHOTOHHOCTH (DYHKITHH.
54. JlokanbHbli s5kcTpeMyM (yHKIMU. HeobxoauMoe 1 10cTaTOuHbIe YCIOBUS
JKCTpEMyMa.
55. Hampasnenue Boinykiaoctu rpaduka GpyHkuuu. JloctaTouHoe yCI0BHE BHITYKIOCTH
rpaduka GyHKIUH.
56. Touku neperuba rpaduka ¢pysnkiuu. Heodxonmmoe U J0CTaTOYHOE YCIOBUS TOUYEK
neperuoa.
57. DxcTtpeManbHble 3HaYeHUs PYHKIHUU HA OTpe3ke. AcUMNTOTHI rpaduka. [lonnas
cXeMma HCCIeIoBaHus GYHKIMHU U TOCTPOCHHE ee rpaduka.
58. IlonsaTHe nepBOOOpPa3HOiA, ee CBOMCTRA.
59. OmpenerneHre HEOMPEICIICHHOTO HHTETPajia, OCHOBHBIE CBOWCTBA.
60. Tabnuna HeonpeneNeHHbIX HHTETPAIOB OCHOBHBIX 3JIEMEHTapHBIX (DYHKIHUIA.
61. Meroa 3aMeHbI IEPEMEHHON U MHTETPUPOBAHUS 110 YACTSIM B HEOIPEEIEHHOM
WHTETpaJe.
62. Ilpoctsle 1poOH U UX UHTErpUpOBaHUe. PaznoxeHne palmoHanbHOM QyHKIIMM Ha
npocteie Apoou. MHTerpupoBanue panoHaIbHbIX (YHKITH.
63. UHTerpupoBaHHe UPPALMOHATIBHBIX (QYHKIIUH.
64. VHTerpupoBaHHE BBIPOKEHHH, COJEPKALIINX TPUTOHOMETPUIECKHE (PYHKIINH.
65. 3amaun, NpUBOASAIIME K MOHATHUIO OIpeIeIeHHOro uHTerpana. Ilnomanp
KPHUBOJIMHEWHOM TPAIELVH.
66. Omnpenenenue nurerpana Pumana. Heo0xoaumoe ycioBre HHTETPUPYEMOCTH.
['eomeTpuyeckuii CMbICT ONPEACICHHOTO UHTETpaa.
67. Mepa Kopnana. Usmepumbie MHOKecTBa. Cymmbl [lapOy 1 ux cBoiicTBa.
68. Kpurepuii uaTerppyemoctr no Pumany. Kiaccel mHTErprpyeMbIx ()yHKITHA.
69. CaoiicTBa onpenenéHHOro HHTErpaja, BEIpaKEHHbIE paBEHCTBAMHU.
70. CpoiicTBa onpenenéHHOro HHTETpaja, BRIpaKeHHbIE HepaBeHCTBaMU. Teopema o
CpeaHeM 3HauYeHUH.
71. TlpubnuxeHHOe BRIUYUCIIEHNE ONPEAETICHHBIX HHTETPaJIOB.
72. VHTerpai c nepeMeHHbIM BepxHUM mpeaenom. @opmyna Herotona-JleitOnuma.
73.  Meron 3aMeHBI TIEPEeMEHHON U HHTETPUPOBAHUS 110 YACTSIM B OTIPEIEIICHHOM
UHTETrpaJe.
74. TlonsTve NMHBI 1yTy KpUBOMl. BoIipaskeHue NIMHBI AYTH UHTETPAIOM.
75. TloHsATHE TUIOIIAAM TUIOCKON (UTYpHL. BhIpaskeHue MI0IIa i HHTETPaIoM.
76. TlonsTue oObeMa MPOCTPAHCTBEHHON 00s1acTH. Brrunciienrne oobema Tea ¢ moMOIIbIo
norepeyHsIx ceueHuil. O0beM Tena BpalieHus. Beruucnenue miormazei moBepxuocTei
BpallleHUs.
77. llpuioxeHue ONpeAeTIeHHOTO UHTerpaja K 3a1a4aM (U3HKH.



78. HecoOcTBeHHbIE HHTETPAJIBI C OECKOHEYHBIMHU IIpEIeIaMi OT HEOTPAHUYECHHBIX
¢byakumii. CBONCTBA U BEIYHCIICHHE.
79. Ilpu3Haku CXOIUMOCTH HECOOCTBEHHBIX MHTETPAJIOB.

2 cemecTp
[Toustie N-MepHOro eBKIKMI0Ba IpocTpancTtBa R™. [Ipumepsr MuokecTB R™.
[TocnemoBarenbHOCT B R™u ee mpenen.
BemecrBennast QyHKIMH IBYX MEPEMEHHBIX U €€ rpaduK, JUHUH YPOBHS.
JIBoiiHble nipesensl. [IoBTOpHbIE Npeiesbl, yCI0BUS UX PABEHCTBA.
[Ipenen GyHKINN MHOTHUX TTE€PEMEHHBIX.
HenpepbIBHOCTh (PYHKIIMM MHOTMX IEPEMEHHBIX, CBOMCTBA.
YacTHble TPOU3BOJHBIE U YaCTHBIE MU PepeHranbl QyHKIMA MHOTHX TIEPEMEHHBIX.
JudbdepenuupyemMocth GyHKIIMA MHOTHX TTepeMeHHbIX. [Tonnabiii muddepenmnmann.
I'eomeTpuueckuii CMBICT YaCTHOW MPOU3BOIHON U TIOTHOTO nuddepeHImana.
9. HeoOxonumoe u gocraTouyHoe ycnoBus AudpepeHInpyeMoCTH.
10. IIpowmsBomHas CIOKHOW (HYHKIIMU, HHBAPHAHTHOCTH ()OPMBI TIEPBOTO
muddepennmana.
11. TlpousBonHas 1o HampaBjieHuto. [ pagueHt.
12. TIpousBoassie u auddepeHnanbl BHICIIUX HOPSAKOB. Y CIOBUS PaBEHCTBA BTOPBIX
MIPOU3BO/IHBIX.
13. ®opmyna Telinopa QyHKIIMH MHOTHX TIEPEMEHHBIX.
14. JlokanmbpHbIi 3KCTpeMyM (DYHKIIMH MHOTHX IlepeMeHHbIX. HeoOxoammoe ycioBue
JKCTpEeMyMa.
15. Kpurepuii CunpBecTpa 3HaKOOIPEACTICHHOCTH KBafpaTHUHOU (hopmbl. JlocTaTouHbIe
YCJIOBHS JIOKAIBHOTO 3KCTPEMYyMa.
16. JlokanmpHbI 5KcTpeMyM (QyHKIMH OBYX MepeMeHHbIX. Heo0xoanmoe u 1ocTaTouHoe
YCJIOBUSA SKCTpEMyMa.
17. BeluncieHue NpoU3BOIHBIX HESBHO 33/1aHHbIX QyHKIUHN. [IoHsATHE 00 YyCIOBHOM
sKcTpeMyMe. Metos Jlarpanska Hax0X/I€HUS YCIIOBHOTO KCTpEeMyMa.
18. HaubGonpmiee n HauMeHbIee 3HaAUSHUS (PYHKIIMH HA KOMITAKTE.
19. 3apauwm, npuBoAALIME K NOHATHUIO IBOIHOIO MHTETpaa.
20. Ompenenenue NBOMHOTO HHTETpasa. Y CIIOBUS CYIIECTBOBAHUS JIBOIHOTO HHTETpaia.
21. CsaoiicTBa ABOMHBIX UHTETPATIOB.
22. (CseneHue JBOWHOTO MHTETPajia K IOBTOPHOMY B CITydae MPSMOYTOJILHOM 00JIacTH.
23. CaezeHue JIBOMHOIO MHTErpaja K IOBTOPHOMY B Cllyyae KpUBOJIMHEHHON obiacTu.
24. DreMeHT IUIOMIAIN B KpUBOJIMHEWHBIX KOOPJMHATAX. 3aMeHa IEPEMEHHBIX B JIBOHHOM
uHTerpaie. IloasipHble KOOpAUHATHI.
25. Tpolinble HHTErpaANIbI U MX BBIYUCICHHE. 3aMEeHa IEPEMEHHBIX B TPOMHOM HHTETpaje.
26. IlpumeHeHUE KpaTHBIX HHTETPAJIOB K PELICHUIO TEOMETPUUECKUX U (PU3UUECKUX
3ajad.
27. llonsTtue rnaakoit kpuBoil. KpuBonuHeliHble HHTErpaisl 1- poaa, ©X CBOWCTBA,
T€OMETPUYECKHUI CMBICI.
28.  OpueHTuUpOBaHHbIE KpuBbIe. KpuBoNMHEHbIE HHTETPAJIBI 2- pOJia, UX CBOMCTBA.
Pa6ora cunoBoro noss.
29.  Cssa3b MEXIy KpUBOJIMHEHHBIMU UHTETpasiaMu 1-ro u 2-ro poaa. CriocoObl CBeIeHHS
KPUBOJMHEWHBIX HHTETPAJIOB K OTPE/ICTICHHBIM HHTETPAJIaM.
30. ®dopmyna ['puna. Beruncnenue miomaam ¢ MoMOIIbi0 KpUBOJIMHEWHBIX MHTETPAJIOB.
31. VYcnoBus HE3aBUCHMOCTH KPHBOJIMHEHHOTO MHTErpasia 2-ro pojia OT ITyTH
uHTerpupoBanus. Ciyyail monxoro auddepennnana. [lepsoodbpazHas s
MOJIBIHTETpasibHOTO BeIpaskeHus P(x,y)dx + Q(x,y)dy.
32. TlonsTHe rnajKoi MOBEepXHOCTH. BekTopHO-apameTpuyueckas ¢popma 3aJaHus
noBepxHocTu. KacarenbHas IIOCKOCTh U HOpMaJIb K TOBEPXHOCTH. [1nomans noBepXHOCTH.
33. IloBepxHOCTHBIE MHTETPaJBI |-ro0 posa U UX CBOMCTBA.

ONoGaRWNE



34. JIBycTtopoHHHE MOBEPXHOCTH. OpHEHTAIHSI TIOBEPXHOCTH U BBIOOP CTOPOHBI.
Hanpasisromuye KOCMHYCbl HOpMaJIu.

35. ITloBepXHOCTHBIE MHTETPAJIBI 2-TO POJIa M X CBOICTBA.

36. CnocoOsbl cBeIeHUS TTOBEPXHOCTHBIX HHTETPAJIOB K ABOWHBIM HHTErpaJIaM.

37. Potop, nuBeprennus, mupkyssinust. Dopmynsr Ctokca u Octporpaackoro-I'aycca,
BEKTOPHAsl 3aIIMCh. Y CIIOBUS TOTEHIUAIBbHOCTU BEKTOPHOTO MOJIS B IPOCTPAHCTBE.

38. OmpeneneHne YUCIOBOTO psia, CyMMbI psiia. Heo0xoaumoe ycIoBre CX0IMMOCTH
psana. CBoMcTBa CXOASIIIIMXCS PAOB.

39. Psaapl ¢ HeoTpunaTensHbIMHU WwieHamu. Kpurepuii cxoaumoctu. [Ipu3naku
cxoauMocTH (cpaBHeHMs, JanamoOepa, Kommn).

40. HHTerpanbHbIii npu3Hak cxoauMocT. OO0OIIEHHBIN TAPMOHUYECKUH P U €TOo
CXOAUMOCTD.

41. 3HakomepeMeHHBIE Psibl. AOCOTIOTHO U YCIIOBHO cxonsuuecs paasl. [Ipu3znak
JletiOHu1A.

42. Tloustue pyaknuoHansHOTO psina. PaBHomepHas cxogumocts. [Ipu3nak
Beliepmrpacca paBHOMEPHOI CXOIUMOCTH.

43. Crenennsie psasl. Teopema AGenst. IHTepBan u pagnyc CXOAUMOCTH CTEIIEHHOTO
psna.

44. TlouneHHOE HHTErPUPOBaHKE U TU(PPEPEHIIMPOBAHNE CTEICHHBIX PSIOB.

45.  Psanpl Teiinopa u Maknopena. CTeneHHbIE psIbl OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIUH.
Hcnonp3oBanue pasnoxenus GyHKIuU B psg Teitnmopa 1t mpuOImKEHHBIX BEIYUCICHHA.
46. Psanp1 @ypoe. YcinoBus pa3nokuMocTd GyHKIHH B psig Dypee.

47.  Paznoxenue B psjg @ypbe HeEpHOAMIECKON (QYHKIINH, 331aHHON B TIPOU3BOIHHOM
IIPOMEXKYTKE.

48. Paznoxenue QyHKIui B psig @ypbe 0 CHHYCaM WM MO0 KOCHHYCAM.

KpuTtepun oneHuBaHus pe3yibTaTOB 00y4eHHUs

Oyenka Kpumepuu oyenusanus no sxzameny
Buicoxuis OYEHKY «OMIUYHO» 3ACIYHCUBAE cmy(?eHm, 0CBOUBUULL  3HAHUA,
Jposeri «5» YMEHUS, KOMNemenyuu U meopemuseckuii. mamepuan be3 npobenos;
(ommro) BbLINOTHUBWULL 8Ce 3A0aHUs, NPedyCMOmMpeHHble Y4eOHbIM NIAAHOM Ha
BbICOKOM ~ KA4YeCMBEHHOM  YPOBHe; npakmuueckue — HABbIKU
npogheccuoHanbHO20 NPUMEHEHUS OCBOEHHbIX 3HAHUU CPOPMUPOBAHDL.
Cpeonuii OYEHKY «XOPOULO» 3ACTYAHCUBAEN CIYOEHM, NPAKMUYECKU NOJHOCBIO
Ypogens «4» 0CBOUBWULL  3HAHUSA, YMEHUs, KOMNemeHyuu U meopemuyecKull
(xopowo) mamepuan, yueOHvle 3A0aHUSI He OYEHEeHbl MAKCUMANbHLIM YUCTIOM
0annos, 8 0CHOBHOM ChOpPMUPOBAT NPAKMUYECKUE HABBIKU.
Ilopozoesuiii OYEHKY «)YO081eMBOPUMENLHOY 3ACTYHCUBAEN CMYOEHM, YACMUYHO C
Ypogens «3» npobenamu  0CBOUSWIUL  3HAHUA,  YMEHUs,  KOMHemeHyuu U
(yooenemeopume | meopemuueckuii Mmamepuan, MHo2ue yyeOHble 3adanus Jaubo He
JIbHO) BbINOIHUI, TUOO OHU OYEHEeHbl YUCIOM OALI08 OIUSKUM K MUHUMATLHOMY,
HeKomopule NPakmuieckKue Ha8blKU He ChOPMUPOBAHDL.
Munumanvholii | oyeHky — «HEYOOBIEMBOPUMENbHOY» — 3ACIYHCUBAEm — CIMYOEHm,  He
VPOBeHb «2» 0COUBWULL  3HAHUSA, YMEHUs, KOMNEemeHyuu U meopemudecKuil
(HeyOosnemeopu | mamepuai, yieOHvle 3a0aHUs He 8bINOJHUL, NPAKMUYECKUEe HABLIKU He
MejbHO) chopmuposanbl.

OueHouHble cpencTBa Uil MHBAJIUAOB MU JMI[ C OTPAHUYEHHBIMH BO3MO>KHOCTSIMH
3I0POBBSI BEIOMPAIOTCS C YIETOM MX WHIUBUIYATBHBIX TICUXO(DH3NIECKUX OCOOEHHOCTEH.

— IIpY HEOOXOJUMOCTH UHBATIUIAM U JIUIIaM C OTPaHUYCHHBIMU BO3MOXXHOCTSIMU 3I0POBbSI
IIPEAOCTABIIAECTCS JOIOJIHUTEIBHOE BpEMsI Il IIOATOTOBKU OTBETA HA DK3aMEHE;



— MPU MPOBEICHUU MPOLETYPHI OIICHUBAHUS PE3YIHTATOB O0YyUEHUS HHBAIMOB U JIUI] C
OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBBSI TPEIYCMATPUBACTCS MCIIOJIb30BaHUE TEXHHUUYCCKIX
CPEICTB, HEOOXOAMMBIX UM B CBSI3H C UX MHIUBUIYATHHBIMA OCOOCHHOCTSIMU,

— TIpY HEOOXOAUMOCTH ISl O0YYAFOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOXKHOCTSIMH 37I0POBbS
W UWHBAJIWAOB IIpOLEypa OICHUBAHUS pE3YJIbTaTOB OOYYEHHUS 10 AWCIMILIUHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ATAITOB.

[Ipouenypa oleHUBaHUsI Pe3yIbTATOB OOYYCHHUS WHBAIUIOB U JIUI[ C OTPAHUYCHHBIMH
BO3MOXKHOCTSIMH 3JIOPOBbSI 10 JTUCHUIUIMHE (MOJIYJIIO) MpeIycMaTpUBaeT IPEIOCTaBICHUE
uHpopManuu B QopMmax, aJanTHPOBAHHBIX K OrPAHUYCHHSIM WX 3J0POBbS M BOCIPHUSATHUS
uHpopmanuu:

JUis 11 ¢ HapYIICHUSIMH 3PEHUS:

— B Ie4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUJ1st 1 ¢ HApYIIECHHUSIMH CITyXa!

— B mieyaTHoOU hopme,

— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapYIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO armapara:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

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

5. [lepeveHb y4eOHOI JUTEPATYPbl, HHPOPMANMOHHBIX PECYPCOB U TE€XHOJIOTHIi

5.1. YueOnas auteparypa
1. Unvun, B. A. Ocnogvl mamemamuueckoeo ananuza: yueonux / B. A. Hnovun, 3. I'. Ilo3usax,
noo pedaxyueii B. A. Hnvuna. — 7-e uzd. — Mockea: @UIMATIIAT, 2004. — 648 c. — ISBN
5-9221-0536-1. — Texcm: snexmpounvlii // Jlans: 31eKmMpoHHO-OUOIUOMEYUHAs. cucmeMa. —
URL: https://e.lanbook.com/book/59376
2. Quxmeneonvy, I. M. Ocrosbt mamemamuueckoeo ananuza. yueonux /I. M. Quxmeneonvy.
— 12-e u30., cmep. — Canxm-Ilemepoype: Jlans, 2020 — Yacms 1 — 2020. — 444 c¢. — ISBN
978-5-8114-5338-2. — Texcm: anekmpounwiil // Jlans: s1eKkmponHo-o6ubauomeunas cucmema.
— URL: https://e.lanbook.com/book/139261
3. lemuoosuu, b. [1. Coopruk 3a0au u ynpajchenuti no Mamemamuyeckomy anaiusy. yieonoe
nocobue onsi 8y308/ 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 ananusy: yueonoe nocooue / JI. J[. Kyopsasyes, A. /1.
Kymacos, B. U. Yexnos, M. U. [llabynun. — 2-e uz0., nepepa6b. u oon. — Mockea: PU3IMATIINUT,
[6. 2.]. — Tom 1: IIpeden. Henpepwvienocmo. [uppepenyupyemocmos — 2010. — 496 ¢. — ISBN
978-5-9221-0306-0. — Texcm: snexkmponnwiii // Jlans: snexmponno-oubiuomeunas cucmema. —
URL: https://e.lanbook.com/book/2226
5. CoopHuk 3a0ay no mamemamuyeckomy ananusy.: yueonoe nocooue / JI. JI. Kyopseyes, A. /1.
Kymacos, B. U. Yexnos, M. U. [llabynun. — 2-e u30., nepepab. u don. — Mockea:
OUIMATIIUT, [6. 2.]. — Tom 2: HUnmeepanwvi. Psiovt — 2009. — 504 ¢. — ISBN 978-5-9221-
0307-7. — Texcm: snexmponnwiii // Jlane: snexmpouno-oubnuomeynas cucmema. — URL:
https://e.lanbook.com/book/2227
6. Cooprux 3a0ay no mamemamuieckomy anaiuzy: yyeonoe nocooue / JI. J[. Kyopsesyes, A. /].
Kymacos, B. U. Yexnos, M. U. [llabynun. — 2-e u30., nepepab. — Mockea: ®UIMATIIUT, [6.
2.]. — Tom 3: @ynxyuu neckonvrux nepemennvix — 2003. — 472 c¢. — ISBN 5-9221-0308-3. —
Texcm: anekmpoumuslii /' Jlanv:  2nexkmponno-oubnuomeunas  cucmema. —  URL:
https://e.lanbook.com/book/2220
7.Jlyney 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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8. 3opuu B. A. Mamemamuueckuii ananuz. B 2-x y. M.: MIJHMO, 2020. 4. [ — 657 c., T. 2 —
789 c.

9. Apemenxo JI. A. Kpamuvie unmeepanvi: Ipaxmuxym. Kpacnooap: Kybanckuii eoc. yH-m.,
2006.- 80 c.

10. Apemenxo JI. A., Iloobepeskuna A. U. Kpusonunetinvle u no8epxXxHOCMHble UHMESPATbL.
Yuebnoe nocobue. Kpacrnooap: Kybanckuii coc. yn-m., 2012.-109 c.

5.2. Ilepuoauyeckas Jureparypa
He ucnions3yrores npu n3y4eHuu JaHHOTO Kypcea.

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJI€ COBpPeMeHHble Npo(eccHOHAIBHBIE 0a3bl
JAHHBIX U I/IH(l)OpMaIII/IOHHLIe CIIpaBOYHbIC CHCTEMbI

J1eKTPOHHO-0ubIMoTeuHbIe cucTeMbl (IBC):

1. DBC «OPAWUT» https://urait.ru/

2. DBC «YHUBEPCUTETCKA I BUBJINMOTEKA OHJIAMH» www.hiblioclub.ru

3. OBC «BOOK .ruy» https://www.book.ru

4. DBC «ZNANIUM.COM» www.znanium.com

OBC «JIAHb» https://e.lanbook.com

CoOcTBeHHBIE JIEKTPOHHBbIC 00pa3oBaTe/ibHbIe U HH(POPMALMOHHBIE PeCypChl
KyoI'Vy:
1. Cpena moayibpHOTO IuHamMuueckoro oOyueHwus http://moodle.kubsu.ru
2. baza yueOHBIX MJIaHOB, Y4eOHO-METOANYECKUX KOMILIEKCOB, ITyOJIUKaLUNA U
koH(pepenmmii http://mschool.kubsu.ru/
3. DnekrponHblit apxuB gokymenToB Kyol'Y_http://docspace.kubsu.ru/

6. MeToanueckue yKkazaHus 1151 00y4aloIUXCH 110 0CBOCHU IO THCIUIIIMHBI (MOLY.JIsl)

Texymuii KOHTPOJIb OCYIIECTBIISAETCS MPENOIaBaATEIEM, BEAYILIUM IIPAKTUUECKHE
3aHTHS Ha OCHOBE BBIMOJIHEHMSI CTYIEHTaMH JIOMAIIHUX 3aJaHui 1 1a00paTOpHOTO
IpakTHUKyMma. B TeueHne cemecTpa mpoOBOASTCS KOHTPOJIbHBIE PA0OTHI M TEOPETUUECKUI
KOJUTOKBUYM. VITOTOBBIN KOHTPOJIb OCYLIECTBIISIETCA B (hopMe dK3aMeHa.

KoHTpobHbIe, KOJITOKBIHYMBI OLIEHUBAIOTCS MO MATUOAIIIBHON CUCTEME. DK3aMEeHbI
OLICHMBAIOTCS 110 CUCTEME: HEYIOBIETBOPUTEIBHO, YIOBIETBOPUTEIBHO, XOPOILO, OTINYHO.

Ha npaxkTrueckux 3aHATUSAX KOHTPOJIb OCYILIECTBIISETCS IPU OTBETE Y JOCKH U IIPH NPOBEPKE
JOMAaITHUX 3aJIaHUil.

B ocBoeHuM IHCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMHU
310pOBbs OOJBIIOE 3HAYEHHE HMEeT WHJMBHJyalbHas y4yeOHass paboTa (KOHCYJIbTalluu) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE Y4eOHOro MaTepuara.

WnauBuayanbHble KOHCYJIbTAIMM IO TMPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aUU OOYUEHHS U YCTAaHOBJIEHUIO BOCIMTATEIbHOTO KOHTAKTa
MEXJIy TpernojaBaTesieM W o00yJaroIllMMCS WHBAJIUJIOM WM JIMIOM C OrPaHUYEHHBIMU
BO3MO>KHOCTSIMH 37J0POBBSL.

7.MaTtepuajbHO-TEXHUYECKOE o0ecnevyeHue 1Mo JUCUuIInHEe (MO1YJII0)

HanmenoBanue CIICaJIbHBIX OCHaL[IeHHOCTB CIICIIMAJIBHBIX HepequL JIMIICH3HUOHHOT O
NIOMEIECHU I NIOMEIECHUN MIPOTPaMMHOTO 0becredeHHs
VY4aeOHble ayIUTOpHN i | Mebenb: yueOHas mebens He npenycmotpeno
MIPOBEJICHUST 3aHATUN JICKIIMOHHOTO | TeXHHUYEeCKHe CpeCcTBa O0yUSHUS:
THUIIA 9KpaH, IPOEKTOP
Y4eOHbIe ayIUTOPUHN st | Mebenb: yaeOHas MeOeIb He npemycmoTtpeno
MIPOBEACHNUS MPaKTHYECKUX
3aHATHH, IPYIIIOBBIX u
WHJIMBHYQJIbHBIX  KOHCYJIbTalUH,
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TEKYILETO KOHTPOJIA u
MIPOMEKYTOYHON aTTeCTAINU

Host

CaMOCTOSITEILHOMI

paboThel  OO0ydYarOIIMXCS

PElyCMOTPEHBI

IIOMCIICHUA,

YKOMIUIEKTOBAaHHBIE CHEIMATM3UPOBAHHON MeOebio, OCHAIIEHHBIE KOMIIBIOTEPHON TEXHUKOH ¢
BO3MOXKHOCTBIO MOJKIIOUEHUS K ceTu «MHTepHeT» M o0ecrneyeHueM J0CTyIa B 3JIEKTPOHHYIO
MH()OPMaAMOHHO-00pa30BaATENbHYIO CPEY YHUBEPCUTETA.

HaumeHnoBanue noMemeHui ais
CaMOCTOSATEILHOU pabOThI
00yJaroIuXcs

OCHAIICHHOCTh TIOMEIICHUH 151
CaMOCTOSTEIILHOU paOOTHI
00y4Jarmuxcs

HepequL JIMICH3UOHHOT O
IporpaMMHOTO obecrnieueHust

TTomemieHue a1 caMOCTOSATEIHLHOMN
paboThI o0ydaromuxcs (AUTaIBHBIN
3an HayuHoti OnOIHOTEKN)

Meobenb: yuebHas mebenb
Kommiexr  cnenuanun3upoBaHHON
Me0OeTH: KOMIBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMITBIOTEpHAs
TeXHHKa C TOAKIIOYCHHEM K
HHPOPMALNOHHO-
KOMMYHUKAallUOHHOHI ceTu
«HTepHeT» M OCTyIOM B
JMIEKTPOHHYI0  HH()OPMAIHOHHO-
00pa30BaTEIbHYIO cpeny
00pa3oBaTeNbHOW  OpraHU3aluH,
BeO-KaMepbl, KOMMYHHKaI[HOHHOE
obopynoBaHue, 0OOECIICUHBAOIIEE
JOCTYIl K  CeTH  HMHTEpHET
(mpoBomHOE COCIITHEHUE u
OecCIpoBOTHOE  COCOUHEHHE IO
texnoaorun Wi-Fi)

TTomemieHue a1t caMOCTOSATEIHLHOMN
paboThI 00yJaromuxcs (ayIUTOPHs)

Meobenp: yuebHas mebOenb
Kommnexkr  cnenuann3upoBaHHON
MeOelH: KOMITBIOTEPHBIE CTOJIbI
O6opynoBaHue: KOMITBIOTEpHAs
TEXHHKa C TOJAKIIOYEHHEM K
UH(OPMALMOHHO-
KOMMYHMKAIL[MOHHOM CeTu
«lHTEpHET» W  OCTYIIOM B
ANEKTPOHHYIO  MH()OPMAIMOHHO-
00pa3oBaTENBHYIO cpemy
00pa3oBaTeNbHONH  OpraHM3AINH,
BeO-KaMephl, KOMMYHHUKAIIHOHHOE
obopynoBaHHe, 0OOCCIICYHBAOIIEE
JOCTym K  CeTH UHTEPHET
(mpoBoaHOE COEIIMHEHHE u
0ecrpoBOJTHOE  COEIWHEHUE  TI0
texuonorun Wi-Fi)




