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1 e u 3apa9y W3y9eHUS AACIUILUIMHEL.

1.1 Ileap OCBOCHHUA AWCITATUIAHEL

IMenp AVMCIMIIIMHEI — M3y4YE€HUE TEOPETUYECKUX OCHOB MAaTEMaTHYECKOTO aHalu3a,
OCBOCHHME METOJIOB HMCCIIeIOBaHMS (YHKIMHA M (OPMHPOBAHUE y CTYACHTOB CIHOCOOHOCTH
NPUMEHATHh IOJTYYEHHbIE 3HAaHMA K IOCTPOCHHIO W aHAIW3y MaTeMaTH4ecKuX Mojeien
(U3MIECKUX MPOIECCOB.

1.2 3amauy TUCIMIUIAHEI

3amaul  OCBOCGHMSI JUCLUUIUIMHBI COCTOST B OOYyYEHHH CTYJEHTOB OCHOBHBIM
MaTeMaTUYECKUM METOJIaM, a TAKKE B MPUIIOKEHUH 3THX METOJIOB K PEIICHUIO PAa3TUYHBIX
3a]1a4 IPU U3YUYEHUHU CIIEHHUATIbHBIX JUCHUILIINH:

— opMUpOBaHUE 3HAHUH O JCUCTBUTEIHHBIX YUCIIAX U ONEPAIUAX C JCHCTBUTEILHBIMH
YUCIIAMY;

— QopmupoBaHUE 3HAHMI O CBOWCTBAX MPEACIOB IMOCIEIOBATEILHOCTEH W TPEIEIoB
byHKIMI 0HON M MHOTHUX TlepeMeHHbIX. OBllaJieHle METO/IaMU BBIUMCIICHUS [TPEJIEIIOB;

— ¢opMuUpOBaHUE 3HAHUH O JIOKATBHBIX U ITOOATBHBIX CBOMCTBAX HEMPEPHIBHBIX (YHKITUI
OJIHOM U MHOTUX NIEPEMEHHBIX;

— (hopMHUpOBaHNE 3HAHUH O MMPOU3BOAHBIX, UX TEOMETPUUECKOM U (PU3UIECKOM CMBICIIE,
muddepeHIupyeMbIX (QYHKIUSAX OIHOM M HECKOJBKHUX IMEPEMEHHBIX, a TaK)Ke HaBBIKOB HX
MIPUMEHEHUS K UCCIICIOBAHUIO CBOUCTB (DYHKITUH M OTBICKAHUIO WX MPUOJIMKCHHBIX 3HAYCHUH;

— ¢opMupoBaHue 3HAaHUI 00 UHTErPUPOBaHUU (QYHKIUI OAHONW U MHOTHX NIEPEMEHHBIX,
BKJIKOYAsl ONPEEICHHbIC, KPUBOJIMHENHBIE, KPATHBIE U IIOBEPXHOCTHBIE HHTETPAJIBI; OBJIAJCHUS
HABBIKAMM MX BBIYMCIICHHS U IPUMEHEHMS;

— QopmupoBaHUE TPEACTaBICHHH 00 OCHOBHBIX 3JIEMEHTAX TEOPHUU TIOJS, OBJIAJICHUE
HaBbIKaMu nipuMeHeHus popmyssl ['puna, Ctokca u Octporpaackoro-I'aycca;

— ¢hopMUpOBaHUE 3HAHUH O YHCIIOBBIX, (PYHKIIMOHAIBLHBIX U CTCTICHHBIX PsJIaX, YMCHHUHA U
HaBBIKOB MCIIOJIb30BAHUS MpeicTaBiIeHus pyHKuMii B Buae psaaa Teinopa.

1.3 Mecro mucnmiuMHel (MOIYA) B CTPYKTYpe 00pa3oBaTelIbHOM IPOrpaMMbI
JucimmummHa «MaTteMaTHdecKUid aHaIu3» OTHOCHTCS K 00s3arenbHOM dacTu bioka 1
"IucuunauHel (MOxynH)" ydeOHOro miaHa. B cOOTBeTCTBHHM ¢ pabO4YMM y4eOHBIM IUIAHOM
HampasieHus 11.03.04 «DnekTpoHrKa U HAHOAJIEKTPOHUKA» TUCIUIIINHA U3ydaeTcs Ha 1 Kypce
1o oyHo# Gopme o0yueHus. Bua mpomMexyTouHOM aTTecTaluu: SK3aMeH.
Jlis  ycremHoro OCBOEHHUSI JIaHHOTO —IpeMeTa CTYAEHTHl JIOJKHBI  BIAJIETh
MaTeMaTUYeCKUMU 3HAaHUSMHU B paMKaX IPOrpaMMBbI CPeIHEH IIKOJIBI.
3HaHUs, OJTYYSHHBIE MTPHU U3YyUEHUH 3TOTO Kypca, UCTIONB3YIOTCS B TU(GepeHITHATHHBIX
YpaBHEHHUSAX, ypaBHEHUSAX  MareMaTU4ecKo  (U3MKH, JAUCKPETHOW  MaTreMaTHuke,
MaTeMaTU4ecKoil JIOTMKE W Jp., a Takke B (U3MYECKUX IUCIUIUIMHAX, TaKUX KaK ONTHKa,
TeopeTHueckas (pusmka, MexaHuka u Jip.

1.4 IlepeueHb IUTaHMPYEMBIX PeE3YNIbTaTOB OOy4eHHs [0 JUCIHUIUIMHE (MOZYIIIO),
COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yIbTaTaMy OCBOCHH 00pa30BaTelIbHO IPOrpaMMEl

W3yuyenne naHHOW y4yeOHOM JAMCUMIUIMHBI HAlpaBiIeHO Ha (QOpPMHUpPOBAHUE Y
00yYaroImuxcs CIESAYIOUIMX KOMIICTCHIIUH:

KO,Z[ U HAMMCHOBAHUC I/IHI[I/IKaTOpa*Z[OCTPI)KCHI/IH PeSyJ’ILTaTLI 06y‘I6HI/IH 10 AU CIUILIINHE
KOMIICTCHIIUU

OIIK-1 CnocobeH HCIIONB30BATh MOJIOXEHUA, 32KOHEL I METONEI €CTECTBEHHEIX HAayK M MAaTeMATHKH IS
peIeHAs 3a1a4 HEDKEHEPHOU JesITeILHOCTA

HOIIK-1.1. 3Haer GpyHIaMeHTaNbHbIE 3aKOHBI 3HaeT OCHOBHBIE IOJIOKEHUS u IIPUHLIUIIBL
TIPUPO/IBI U OCHOBHBIE (PM3HYECKUE U MaTeMaTHYeCKOTO0  aHajiM3a, (U3MUYECKYI0  CYIIHOCTb
MaTeMaTHYECKHE 3aKOHBI ($yH/IaMEHTAIbHBIX NOHSITHI.

Ymeer peuratb CTAaHAAPTHBIC 3aJla4yd MAaTEeMAaTHYCCKOTO
aHaJln3a




KOMIICTCHIIMHU

KOI[ U HAMUMCHOBAHUC I/IH,Z[I/IKaTopa*HOCTI/I)KeHI/IH

Pe3yJ’ILTaTLI OGy‘IeHI/I}I 10 AUCIUIIIINHE

Bnaz[eeT 0a30BBLIMU 3HAHUSAMH B 0O0JIaCTM MaT€MaTHKH U
CCTCCTBCHHOHAYYHbBIX OUCIUITJINH.

Pesynprarbl 00yueHHs MO AUCLUIUIMHE JOCTUralOTCAd B paMKaX OCYLIECTBIEHUS BCEX
BU/IOB KOHTAKTHON M CaMOCTOSATEIbHON paboThl 00yUalONIMXCs B COOTBETCTBUH C YTBEPKICHHBIM

y4eOHBIM TIJTAHOM.
NupukaTtopel  TOCTUKEHHS

KOMIIETEHIIUN

JOCTHXKECHUHN COOTBETCTBYIOIIUX UM PE3YJIBTAaTOB 06y‘IeHI/I$I.

2. CTpyKTypa B COIep>KaHNe JUCITUIUINHE

CUHUTAIOTCA

c(hopMUPOBAHHBEIMU

2.1 PacnpenenerHue TpyZ0EMKOCTH JUCIUILINHEI IO BHIaM paboT
OO6mrast TpyIOEMKOCTD JUCIUIUIMHBI COCTaBisieT 9 3adeTHhIX eawHHI] (324 daca), uX
acmpe/ieNIeHre TI0 BUaM paboT NPeICTABICHO B TAOJIHIIC

npu

Bunst pabot Bcero Dopma obydeHus
9acoB OYHO- 3a04Has
oumnas 3a0uHast
1 2 X X
ceMecTp ceMecTp cemMecTp Kypc
(gacsr) (gacsr) (gacsr) (gacsr)

KonraxrHas pa0oTa, B TOM 9HCIe: 1526 68,3 84,3
AynwTopHBIe 3aHATHSA (BCEro): 152 68 84
3aHATUS JIEKIHOHHOTO TUIIA 62 34 28
71a00paTOpHBIC 3aHTUS
[IPaKTHUECKUE 3aHATHUS 90 34 56
CEeMUHAPCKHE 3aHATHS
Wras xoHTaKTHAS paboTa: 9,6 5,3 6,3
KoHTpomb camocTosiTenbHON paboThI 9 4 5
(KCP)
[Ipomexyrounas arrectanus (MKP) 0,6 0,3 0,3
CamocrosTensHas pabora, B TOM 01 16 55
qHCcIe:
KoHTpossHAT pabota 25 10 15
CamocrogreisHOE  H3YHeHHE pAa3JqeJIoB,
€aMoIoATOTOBKA (npopabotka H
ITOBTOpeHHE JICKHOHHOIO MAaTepHana H
marepraza — yY9eOHHKOB H  Y9EOHBIX 66 26 40
1mocobni, IOATOTOBKA K J1a00paTOPHBIM H
TIPaKTHIECKAM 3aHATHAM, KOJIOKBHYMAaM
AT A.)
IToaroroBka k TeKyIlieMy KOHTPOJIIO
Kownrpoms: 71,4 35,7 35,7
HO):[FOTOBKa K OK3aMCHY 71’4 35’7 35’7
O6mas gac. 324 144 180
TPYAOEMKOCTb B TOM 9HCIIE

KOHTaKTHas. 152,6 68,3 84,3

padoTa

3a49. €I 9 4 5

2.2 ConeprkaHuE UCIATUIAHBI

Pacrnipenenenne BuoB yueOHOM pabOThl M MX TPYILOEMKOCTH T10 pasjieraM TUCIUIUINHBL.
Paznensl (TeMbl) AUCHUIIINHBI, U3y4aeMble B 1 cemecTpe (ouHas popma 0OydeHusI)



KosmgectBo yacos
Bueaynut
Ne HanmenoBanue pa3nenos (Tem) AyRHTOpHas op}i/aﬂ
Bcero pabota
pabota
J 113 JIP CPC
1. BseneHue B ananus 10 4 2 4
2. IIpenen nocnenoBaTeabHOCTU 14 4 4 6
3. [Ipenen pyHkumu 12 4 4 4
4. HenpepsiBHOCT pyHKIIUH 12 4 2 6
5. JuddepenupoBanne GpyHKuuMii 01HOI nepeMeHHON 16 6 6 4
6. Heomnpenenéuuslii uHTErpa 16 4 6 6
7 OnpenenéHHbI HHTETPpaI, HECOOCTBEHHBIN HHTETPAT, 24 ] 10 6
NPHJIOKEHHSI OIIPEICIICHHOTO HHTETpaia
HTOI' O no pazgenam AHCHHITIHHB] 104 34 34 36
KonTponb camocrositenibHo# padboTsl (KCP) 4
IIpomexyTtounas arrecranus (MKP) 0,3
IToaroToBKa K TEKyIIEMY KOHTPOJIIO 35,7
OO61mas TpyT0eMKOCTb 0 TUCITUILTHHE 144
Paznensl qucuuIuIMHBL, M3y4YaeMble BO 2 ceMmecTpe (ouHasi popma oOyUueHwHs )
KonnuectBo yacos
A Bueayaut
Ne HammenoBanue pa3znesnos (Tem) yArTopHad OpHast
Bcero pabora
pabota
JI 113 JIP CPC
8. DYHKIMHU MHOTUX [IEPEMEHHBIX 14 4 4 6
9. JuddeperuupoBanne QyHKIHA MHOTHX ITepEeMEHHBIX 26 4 12 10
10.  [KpaTHble HHTETpabl U UX MPUJIOKEHUS 28 6 12 10
11.  |KpuBoiMHEHHbIE HHTErPAJIbI 22 4 10 8
12.  |IloBepXHOCTHbIE MHTErpaJbl. DJIEMEHThI TEOPHH MOJIS 25 6 10 9
13.  |[Ymcmoble U GYHKIHOHAIBHBIC PSIBI 12 2 4 6
14. CreneHHble psiJibl 12 2 4 6
HTOI' O no paznenam AHCHHITIHHBT 139 28 56 55
KonTtpoibs camoctositensHOl padotel (KCP) 5
[Ipomexxytounas arrecranus (UKP) 0,3
IToaroToBKa K TEKyIIEMY KOHTPOJIIO 35,7
OO0uras Tpy10eMKOCTb IO AUCIHILIHHE 180

[Mpumeuanue: JI — nexumwm, [13 — mpaktudeckue 3anstus / cemuHapel, JIP — mabopatopHbie
3anstus, CPC — camocrosTensHas paboTa CTyJqeHTa

2.3 Coneprxanaue pa3esnoB (TeM) TUCITUILIMHEL
2.3.1 3aHATHA JTEKIIMOHHOTO THIIA

HaumenoBanue pasnena
(Tembr)

Coneprxanune pa3znena (TEMBbI)

Dopma TeKylero
KOHTPOJIA

BBe,I[CHI/IC B aHaJIM3

IIpenmer wmarematuyeckoro aHanusa. IloHsATHE MHOXeCTBa,
omepauuu Hajg HUMHU. Jlormueckas cuMBoNMKa. MOIIHOCTB
MHOKecTBa. CYeTHOCTb palUoOHANbHBIX 4Kcenl. HecueTHocTh
JIECTBUTENBHBIX Yncell. MHOXKECTBO JEHCTBUTEIbHBIX YUCEI, X

cBolicTBa. AOCOIOTHAS BeNWYMHA Yuciia. MHO)KeCTBa Ha IPSIMOH,
OKPECTHOCTH. BepXHss M HIKHASA I'DaHM YHCIOBBIX MHOXKECTB.
Teopema cymiecTBOBaHMS BEepXHEHW (HIKHEH) TPaHW YHCIOBOTO
MHO)kecTBa. [lpuHumn  Apxumena. IlpuHIuUn  BIOXEHHBIX
otpeskoB. Obmee mousTHe QyHKINN (0TOOpakeHus ). Kommosumms
¢yskauit. Ob6patnas ¢ysxkuusa. Yncnossle (yHKnun. OCHOBHBIE
JJIEMEHTapHble (YHKIMM, MX CBOWCTBa M rpaduku. DyHKINH,
3aJ]aHHBIE  HESBHO, IapaMeTPUUYECKUMH  YpaBHEHUSIMH U
YpaBHEHUSMU B MOJSPHBIX KOOPAUHATAX.

YO

IIpenen
MOCJIeJ0BaTEILHOCTH

Onpeﬂene}me npeacia OoCJICA0BAaTCIbHOCTH. CaolicTBa

CXOJSIIEHCS TMOCIEA0BATEIAbHOCTH: €AUHCTBEHHOCTD Ipeacia,




OTPaHUYEHHOCTH CXOAIIEHCS Mocne0BaTeIbHOCTH. beckoHedHO
Majlble W OECKOHEYHO  OOJIbIIME  IOCIEL0BATEIHLHOCTH.
Apudmermueckue onepanuu Haf CXOISIIUMHUCS
MHOCIICI0BATEIbHOCTSIMH. CBolicTBa cxoasmencs
MOCNIEIOBATENILHOCTH, CBSI3aHHBIE C HepaBeHcTBaMu. [Ipenen
MOHOTOHHOM mocienoBarenbHOCTH. Yucino «e». [lpuHuun
CTATHUBAIOIINXCS OTpPE3KOB. IToxnocnemoBaTeIbHOCTH )¢
YaCTUYHBIE TIPENebl YMUCIOBOM TMOCIEAOBATENbHOCTH. Jlemma
Bonsuano-Betiepmpacca. OyHIaMeHTaIbHbIE
nocienoBarensbHocTd. Kpurepuit Komm cxonumocTy 4uCiIoBOM
MOCJICA0BATEILHOCTH.

YO

Ipenen pyHKIIH

[Monsitue npenena GyHkuun. Pasnumaasie onpenenenus npeaena.
beckonewuno mainble n 6eckoHeuHO Oomnbinue ¢pyHKIHUU. CBONCTBA
npenesnioB  QyHKuuid.  Apudmernueckue ~— onepanud  Haj
(byHKIMAMY, UMEIOIUMH npenensl. CBolicTBa npesena GyHKIHY,
CBsI3aHHBIE C HepaBeHcTBaMu. [Ipenen koMnosuimu (QyHKIHH.
Ilpenenst  MoHOTOHHBIX  QyHKmmi.  Kpurtepuit  Kommn
cyuiecTBoBaHus mpeznena ¢ynkuuu. [lepBblii 3amedaTenbHBINR
IIpeJieNl U ero cleAcTBUs. BTopoil 3aMeuaTebHblil Ipeien U ero
CIIE[ICTBUSL.

YO

HenpepbiBHOCTB
(hyHKIIN

[Tonsitne HempepbIBHOCTH (QyHKIMH B Touke. JlokaibHBIE
CBOMCTBa HENPEPHIBHBIX (PyHKIMI, HENPEPhIBHBIX B ToUKe. TOUkH
pa3pbiBa (QyHKIHH. HenpepsIBHOCTE OCHOBHBIX 3JE€MEHTapHbBIX
¢yskumii. CpolicTBa (PyHKIHMHA, HETPEPHIBHBIX Ha OTpPE3KeE.
Teopema bBonbmano-Komm (0 mpoMexyTOYHOM 3HAa4CHUH
¢ynkuun). Cnencreue Teopemsl. IlepBas Teopema Beitepimrpacca
(06 orpannuennoctu ¢pyHKIMN). Bropas Teopema Beiieprurpacca
(0 gocTwxeHMH ~ (QYHKIMEH  OSKCTPEMAIbHBIX  3HAYCHHIA).
CpaBuenne ¢Qynkuuii. O — cumBonuka. Teopembl 00
SKBUBAJICHTHBIX (QyHKIUsIX. CpaBHeHHE OCCKOHEYHO MAJbIX
(yHKIHH.

YO

HduddepenumpoBanne
(GYHKIUH OTHOM
MIepeMEHHOMI

OnpeneneHue  NPOM3BOAHOM, €€  TIEOMETPHUYECKHH |
MeXaHW4eckuii  cMbica. OOHOCTOPOHHHME ¥ OECKOHEYHBIE
nponsBoHble. Tabnuia mpou3BOHBIX OCHOBHBIX JIEMEHTAPHBIX
¢yskumit.  Iuddepenmman  ¢ynkoun. [eomerpuueckuit  u
(buznveckuit CMBICI muddepernuana. [IpaBmia
mupdepennupoBanusi. [IpousBomHas oOpaTHOW  (YHKIUH,
(yHKIMM, 3aJaHHOW HESBHO W TapaMeTpudecku. Tabmuna
MIPOM3BOHBIX OCHOBHBIX 3JIEMEHTAPHBIX (YHKIIHIL.

IMpowsBognas xommo3nnuu (yHKnuHd. VHBapuaHTHOCTH (HOPMBI
nepBoro auddepennuana. IlpousBomapie u auddepeHITHATBI
BBICHIMX HOPSIKOB. JlubdepeHnnansl BBICHIMX MOPSIIKOB OT
cnoxHbIX QpyHknui. Teopembr epma, Posst, Jlarpamka, Komm.

ITpaBuio Jlonurans pacKpbITUs HEONpeeICHHOCTEH.
Mmuorounen Teiinopa u popmyna Teitnopa nuddepeHumpyemoit

(yHKIMK, pa3nuyHble (OPMBI 3allMCH  OCTATOYHOTO UJICHA.
IMpumenenus ¢Gopmynsl Teisopa K Hax0XICHUIO NPEICIOB U
3HaueHu#l ¢Qyskmmid. MccnenoBanue (yHKIMA: ycinoBUS s
MOCTOSIHCTBA W MOHOTOHHOCTH; 3KCTPEMYMBI, HallpaBJIcHHE
BBITYKJIOCTH Tpadmka (QyHKIMH, TOYKH Iepernda, aCHMITOTEHL.
OKcTpeManbHbIe 3HaueHHs (YHKIMU Ha OTPE3KeE.

YO

Heomnpenenennsrit
HHTErpal

IlepBooOpa3Hast (GYHKIMH ¥ HEONpPENCNCHHBIH HMHTETpal,
cBoiicTBa. Tabnuma HEONpenelIeHHBIX WHTETPaIoB OCHOBHBIX
aJIeMeHTapHbIX (QYHKIHA. OCHOBHBIE METOABl MHTETPUPOBAHMUS:
3aMeHa MEepeMEHHOTO, WHTETPUPOBaHME MO dacTsAM. [IpocTeie
IpoOW W WX WHTErpUpOoBaHUe. Pa3nokeHne pamuoHAIBHON
¢yHKIMH Ha TpocThie IpoOu. MHTerpupoBaHue palMOHAIBHBIX
¢ynkiuid.  MHTerpupoBaHME — MPPAUMOHAIBHBIX  (QYHKIUH.
WHTerpupoBaHue TPUTOHOMETPHUECKUX M TIHNEPOOTHUECKUX
dhyHKIHMH.

YO

OnpenenéHHblii
UHTErpall ¥ ero
TIPHITOKEHU S,

3agauu, NpUBOAAIIME K MOHSTHIO ONpPEIEICHHOTO HHTErpana.
IonsiTve onpenenenHoro wuHrerpana. HeoOxommmoe yciioBue
uarerpupyemoctu. Cymmer lapOy m mx cBoiictBa. Kpurepuit

YO




HECOOCTBEHHBIN
HHTErpal

uHTerpupyemMoctd 1o Pumany. Kiaccel uHTErpupyeMsx
¢ynkiuid. WHTerpan ¢ nepeMEHHBIM BEPXHUM  IIPE/ICIIOM.
®opmyna Herorona — JleitOnuma. Ilonatue ATMHBI KpHUBOIL.
Juddepennman 1yru riaakoi KpuBoi. Beruucienue JMHbL 1yTu
C IOMOLIBI oOIpefeleHHoro uHTerpana. lloHsrue mnomanu
IUIOCKOW (Uryphl. Bripaxxenne miomany nurerpaiom. [lonsrue
o0beMa IPOCTPaHCTBEHHOM o0nacTu. Beruncienne o0bema Tena
C TIOMOMIBI0 TONEPEeYHBIX cedeHHH. OObeM Tena BpalleHHS.
Beruncnenne nnomanaei nopepxHocreil Bpamenus. Ipunoxenne
OIIPEAEICHHOr0 HHTETpaNa K 3af1a4aM Gpusnku. HecoOcTBeHHBIE
uHTerpansl.  MHTerpamsl ¢ OSCKOHEYHBIMH  INPEACITAMH.
WHTerpansl oT HeorpaHWYEHHBIX GyHKIUHA. [Ipn3Haky cpaBHEHHA
U HEKOTOPBIE YCIOBUS UX CXOAUMOCTH.

DyHKIUHA MHOTUX
TIepEMEHHBIX

JluneiiHoe  mpocTpaHCTBO R™. Hopwma, CXOJIMMOCTH
MOCNENOBaTeNbHOCTH  TodeK.  OTKpBITBIE U 3aMKHYThIE
MHOK€ECTBA, UX CBOWCTBA, OKpEeCTHOCTHU. BelecTBeHHas (yHKIUSA
JIBYX TEpPEeMEHHbIX U ee TpadukK, JIMHUU YpoBHs. [IBOiiHbIe n
noBTOpHBIE Tpeaensl. [Ipenen (QyHKIMM MHOTHX NepeMEHHBIX,
HETIPEpHIBHOCTb. JIOKanbHBIC CBOWCTBA HENPEPHIBHBIX (DYHKINH.
CBoiicTBa (DyHKITHI, HEIPEPHIBHBIX HA KOMIIAKTE.

YO

Jduddeperuuponanue
(hyHKIHH MHOTHX
HEePEMEHHBIX

YacTHble TIpOM3BOAHbBIE M 4acTHbIe MuddepeHnnansl GyHKINHA
MHOTHX IepeMeHHbIX. [udpepeHnpyemMocTs GpyHKINN MHOTUX

nepeMeHHBIX. [TomHbril quddepernnan. ['eoMeTpraecKuii CMBICIT

YaCTHOW MPOM3BOAHOM ¥ nosHoro nuddepennnana. KacarensHnas
IUIOCKOCTh W HOpMalb K HoBepxHOcTH. HeoOxomumoe u
nocratouyHoe ycioBue auddepenuupyemoctu. JlocrarouHoe
ycinoBue — auddepenmupyemoctu.  [IpousBogHas — CIOXHON
¢yukuun. MuBapuantHocTs (opMbl mepBoro nuddepeHunana.
IIpousBognass no HampasineHuto. I'paguent. IlpousBonHele u
muddepeHnnansl  BBHICHINX TOPSAKOB. YCIOBHA PaBEHCTBA
BTOpPBIX MpoM3BOIHBIX. Popmyna Teitmopa ¢yHKIMEM MHOTHX
nepeMeHHbIX. JIOKampHBI 3KCcTpeMyM  (QYHKIMH  MHOTHX
nepeMeHHBIX. HeoOxoaumoe ycroBue skcTpemyma. Jlocraroqnsle
YCIIOBHSL JIOKAIBHOTO 3KCTpeMyMa. BbIUMCIeHHE NMPOM3BOXHBIX
¢yHkmi, 3amaHHBIX  HesBHO. IloHatme 00  ycioBHOM
9KCTpeMyMe. MeToJ]l HeomnpeleNeHHBIX MHOXHTene Jlarpamka.
Haxoxnenne HanboIbIIero 1 HAMMEHBIIETO 3HAYCHUS (QYHKITIHA

Ha KOMIIAaKTe.

YO

10.

Kpatnbie unterpansl u
UX MPUIOKEHUS

3amaun, TPUBOAAIIME K TOHATHIO JIBOMHOTO WHTerpana.
Omnpenenenne npoifHoro mHTerpana. Cymmsl apOy. YcioBus
CYLIECTBOBAHUS IBOHHOTO wuHTerpama. CBoicTBa IBOHHBIX
unrerpanoB. CBeJeHUE IBOWHOrO HMHTErpajia K IIOBTOPHOMY B
cilydyae TpSAMOYTOJLHOW M KpPWBOJMHEHHOW oOmacTed. DieMeHT
IUIOIAIM B KPUBOJIMHEHHBIX KOOPIMHATAX. 3aMeHa NepeMEHHBIX
B IBOHHOM nHTerpaie. [lonspHble KOOpAWHATHI.

TpoiiHble HHTETPaANIBI M NX BBIYMCICHUE. 3aMEHa NIEPEMEHHBIX B
TpoiiHOM wuHrerpane. llunmuapudeckue W cdepuueckue
koopauHatThl. [IpuMeHeHne KpaTHBIX MHTETPAIOB K PEHICHHIO
T€OMETPHICCKHUX U (PM3MUECKUX 33/1a4.

YO

11.

Kpusonuneiinsie
HHTETpaJlbl

KpuBonuueitapie uaTerpansl I-ro m 2-ro poma, mx CBOWCTBa.
I'eomeTpudeckuil cMbICII KPUBOJIUHENHOrO UHTErpana I-ro poxa.
CBs3b MEXIy KPHBOJIMHEHHBIMH HHTETpasiaMu 1-ro u 2-ro pona.
CriocoObl  CBEACHHS  KPHBONMHEHHBIX  WHTETPAJIOB K
onpeaeneHHbIM  uHTerpanam. @Popmyna Ipuna. VYciosus
HE3aBUCHMOCTH KPUBOJIMHEHHOTO HHTErpaia 2-ro poja oT IyTH
MHTETPUPOBAHMS. Cityuaii TMIOJIHOTO mudpepennuana.
ITepBooOpasnas JUISL TIOABIHTETPAIIEHOTO BBIPAXKEHHS
P(z, y)dz + Q(z, y)dy Pabora cumoBoro mois. Beramciene
TUIONIAJIM C TOMOIIBIO KPUBOJIMHEHHBIX HHTETPAJIOB.

YO

12.

[ToBepxHOCTHEIE
UHTETPaJIbL.
ONeMeHTHI TEOPHH
noJst

IlonATe mnankod MOBEPXHOCTU. BekTOpHO-IapaMeTrpHyecKas
¢opMa 3amaHus moBepxHocTH. KacarenbHas INIOCKOCTE H
HOpMaJlb K  IOBEPXHOCTH. [Inomans MIOBEPXHOCTH.
IloBepxHOCTHBIE MHTErpanbl  I-ro  pona W UX  CBOMCTBA.

YO




JIBycTopoHHHE TOBepXHOCTU. OpHEHTalMs IOBEPXHOCTH U
BBIOOp  CTOpoHBL  Hampapnsiomue  KOCHHYCHI — HOPMAJH.
IToBepXHOCTHBIE HHTETPAIIBI 2-T0 poAa ¥ uX cBoiictBa. CriocoObI
CBE/IEHUsI TIOBEPXHOCTHBIX MHTEIPAJIOB K TBOMHBIM HHTETpajlaM.
Porop, nuBeprennus, mupkymsinua. Popmynsl Crokca u
Octporpazackoro-I'aycca B BekTopHoii (opme. [loTox BekTopa
yepe3 IMOBEPXHOCTb. YCIIOBHSA IMOTEHIHMAIBHOCTH BEKTOPHOTO
1OJIsl B IPOCTPAHCTBE.

13.

YucnoBele 1
(OyHKITMOHATIBHBIE PSITBI

UYuncnoBort psan. OmnpexmeneHune cyMmMmbl psaga. HeoOxommmoee
YCIIOBUE CXOJIMMOCTH psiia. Psia reoMeTpuueckoil mporpeccuu.
CgoiicTBa cxoasmuxcst psagoB. Kpurepuil cXoauMOCTH psija C
HEOTpULATENbHBIMU WieHaMH. [Ipu3HaKu CXOAMMOCTH PpSIOB:
cpaBHenus, Jlamambepa w Komm. VIHTerpanbHBIH NpU3HAK
cxonumoctd. OOOOILICHHBIH TapMOHHYECKHH psSx U ero
CXOJIUMOCTh. 3HaKoNepeMeHHbIe psibl. IloHsaTHEe abCcom0THOHM 1
ycinoBHOM  cxogumoctd. Ilpusnax  Jlei6uuna. Ilonarue
(hyHKIIMOHATBHOTO Psifia, ero CyMMBbl. PaBHOMEpHAs CXOIUMOCTb.
IMpusnak Beiiepmrtpacca paBHOMepHOH cxomguMoctu. CoiicTBa
PAaBHOMEPHO CXOASIUXCS PYHKIIMOHAIBHBIX PSJIOB.

YO

14.

CreneHHbBIE PAIBI

Crenennsle paapl. Paguyc n HHTEpBal CXOAUMOCTH CTETICHHOTO
psna. duddepennupoBanne M HWHTETPUPOBAHHE CTEHNEHHBIX
psanoB. Psaner Teiimopa u Maknopena. CreneHHble psabl

X
OCHOBHBIX DJIEMEHTapHBIX (ynkimit: € ,sin x , cos  , (1 H

x)", Il + ). VUcnonb3oBaHue pasioxeHus (GYHKIUA B P
Teitnopa B mpUOMMKEHHBIX BBIYUCICHUSX W MPH BBHIYHUCICHUH
npeaenoB QYHKIHH.

YO

2.3.2 3aHATHA CEMMHAPCKOT0 THIA (IPaKTHIECKHE 3aHATHA)

Haumenoanue pasnena
(Tempr)

Temaruka 3aHATHI

®dopma TeKyLero
KOHTPOJS

BBG,HSHI/Ie B aHaJIu3

Onepanuy Hajg MHOXecTBaMH. MeToJ MareMaTHYecKOH
uanyknud. buHoM Herotoma. Kommoswmmms — ¢yHKOmit.
O6patnas GyHnxuus. OCHOBHBIE 3JIEMEHTapHbIE (QYHKIINH, UX
cBolicTBa W Trpaduku. Kommosmmus QyHKIUHA, oOpaTHas
¢byukuys, QyHKUUY, 3aJaHHBIE HESIBHO, TAPAMETPUIECKUMU
YpaBHEHHUSMH M YPaBHEHUSIMU B TMOJLSIPHBIX KOOpJHMHATaX,
runepbonuyeckne (QyHKIMH, HUX CBOHCTBA IIOCTPOCHHE
rpa¢ukoB. BepxHssg 1 HUKHASA TpaHu (PYHKITHH.

Pemenue 3agau.
KonTponbnas
pabora 1.

TIpenen
[IOCIIEN0BATEIBHOCTH

Brruncienue npenena MOCJIE€I0BATEIHHOCTEH.
Apudmermueckue onepanuu Haj CXOASIIUMUCS
MOCJIE0BATEIbHOCTSIMH. Breruncnenue TpeesioB
MOCIIEOBATEIFHOCTEH ¢ TOMOIIBI0 NPUHIIMIIA CXOAUMOCTH
MOHOTOHHOHM TOCIIEHOBAaTEIbHOCTH. YacTHUYHBIEC MPEIeIbl
YUCJIOBOM MOCHEAOBAaTEIbHOCTH. BepxHMl W HWKHUHK
TpeAeIbl

Pemenue 3anay.
KonTponbHas
paboTa 1.

Mpenen pysKIIHI

TexHuka BBYUCICHUS NpPEACiIoB (GYHKIUH (pacKpbITHE
HeonpeaenEHHOCTEH, 3aMeHa NEPEMEHHOT0 MIPH BBIYHCIECHUH
npeznena). Vcmonp3oBaHWE 3aMedaTeIbHBIX IIPENEIOB IPH
BBIUMCIICHUH TIPEENoB. Brraucienus: mnpenenos GpyHKIuH ¢
MOMOMIBIO  ACHMINTOTHYECKUX (OpMyT U TeopeM 00
SKBHUBAJIEHTHBIX  (QyHKOUAX.  llpemensl  MOHOTOHHBIX
¢ynxunii. [1epBoIif 3aMedaTeTbHBIIN TPEIeN U ero CISACTBHS.
Btopoii 3ameuatenbHbie  mpemen  CHeNCTBUS — BTOPOTO
3aMeuaTenpHoro npenena. CpaBHeHHE (DYHKIUI.

Pemenue 3agau.
KonTponbhas
pabora 2.

HenpepbiBHOCT
GbyHKIHIN

HccnenoBanue QyHKIMN Ha HENPEPHIBHOCTE. TOYKM pa3pbiBa
¢ynkumu, ux wiaccuukanus. Knaccupukamms —Todek
pa3pbiBa. JIokaJibHBIE CBOWCTBAa HENMPEPHIBHBIX (YHKIHH.
CBoiicTBa (yHKIMH, HEITPEPHIBHBIX HAa OTPE3Ke.

O0cyxnenue
JIOMaIITHEero
3a/1aHMs.
Kontponbnas
pabora 2.




JuddepennmpoBanne
(byHKIMH OTHOM
NIepEMEHHOMN

HaxoxneHne mnpou3BOAHOW (YHKIMH, 3alaHHOHM SIBHO,
ucroib3yss npasBwia auddepenuuposanus. Haxoxnenne
MPOU3BOJHON 0OpaTHOW QyHKUWY, (YHKIHUH, 3aTaHHOMN
napaMeTpuyeckd ¥ HesiBHO, auddepeHimana QyHKIHU.
Pemrenue 3agad NpuKIagHOTO XapakTepa, C UCIOIb30BaHUEM
TEOMETPUUYECKOTO M (U3NYECKOTO CMBICIA MPOM3BOIHON U
mudpepenuana. Haxoxnenne IIPOMU3BOTHBIX "
muddepennuanoB Beicmmx nopsakos. [Ipasumo Jlonmrans
packpeITusi HeonpeneneHHocTed. IlpuMeHeHust ¢Gopmyist
Teitopa K HAXOXICHHUIO TPENCIOB M 3HAYCHUH (HYHKITUH.
HccnenoBanne QYHKITHI ¢ TOMOITHIO TIPOM3BOTHOM

Pemenue 3agau.
KontponbHas
pabora 2.

Heomnpenenennsrit
HHTETpa

Beruncnenue MHTETPaJIoB (3amena MEPEMEHHOTO,
UHTETPUPOBAHUE 1o JaCTAM). Wnrerpuposanue
palMOHATBHBIX, UPPALMOHANBHBIX, TPUTOHOMETPUUECKUX U
runepOoInuecKuX (yHKIUIL.

Pemenue 3agau.

OrnpenenéHHbIi
HHTErpal ¥ ero
MPUIOKEHUS,
HECOOCTBEHHBIN
HHTErpa

Bbluncienre ompesieneHHOro uHTerpajga 1o  Qopmyine
HeioToHa-Jleit6Huna. Metoq 3aMeHBl TNEepeMEHHON U
UHTETPUPOBAHUSA 10 YaCTSIM B ONPEAEIEHHOM MHTErpale.

Bbruncnenue JUIMHBI KPUBOM, MIOMMAAM IUIOCKOI (UTYpHI,
oObema TeJa ¢ MOMOMIBIO MONEPEYHBIX CEUSHMI, 00heMa Tena
BpalIeHNUs, mIomaaen MOBEPXHOCTEN BpAICHHUS.
[IpuMeHeHNEe ONpeNeNICHHOrO MHTerpaja K (U3MYECKUM
3amayaM.  BbluncneHMe  HECOOCTBEHHBIX — MHTEIPajoB.
IIpu3Haku cpaBHEHHUs] U HEKOTOPBIE YCIOBHS CXOAMMOCTH

HECOOCTBEHHBIX MHTETPAJIOB.

Pemenue 3agauy.

OYHKIMHA MHOTUX
MIEPEMEHHBIX

BemectBennass (yHKOMS OBYX IEpPEeMEHHBIX U ee Tpaduk,
JIMHUA  YPOBHA. Brruncnenune HBOﬁHBIX U TIOBTOPHBIX
npenenoB. Haxoxnenne obmacteit ompeneneHus (QyHKIHHA
MHOIMX II€PEMEHHBIX, JUHUM U IOBEPXHOCTEH YpPOBHS,
mpeAena, WCCICNOBAHME Ha HEMPEPHIBHOCTh (PyHKIMH
MHOT'UX NEPEMECHHBIX.

Pemenue 3agau.

JuddepenumpoBanne
(GyHKINH MHOTHX
TIepEeMEHHBIX

HaxoxxieHne 4YacTHBIX MPOU3BOJAHBIX M JU(HEPEeHIINATIOB
(yHKIMM MHOTHX IIepeMEHHBIX. I[IpomM3BOIHAS CIIOKHOU
¢byHKIMN. WuBapuaHTHOCTD dopmBI TIEPBOTO
mipdepernnana. BpramciaeHne TPOW3BOAHBIX  (YHKIHWH,
3aJaHHBIX  HesABHO. HaxoxkJeHume  Npou3BOAHOH  TIO
HalpaBlIeHWIO,  rpagveHTa  (QyHKIMU.  Brraucnenue
NPOU3BOJAHBIX M AU(PQEPEHIIHAIOB BBICHIMX HOPSAKOB.
OkcTpeMyM (yHKIMM MHOTMX IepeMeHHBIX. Haxoxnenne
YCIOBHOTO ~ JKCTpEMyMa  METOJOM  HEOIpPEeAETICHHBIX
MHO)uTeneit Jlarpamxa. Haxoxnenme HambOonpInero u
HaMMEHBIIETO 3HAYCHUS (QYHKITMH Ha KOMIAKTe.

Pemenue 3anauy.

10.

Kpatnbie unterpainsl u
UX MIPUIOKEHUS

Brruncnenne nBOWHBIX HHTErpanioB. CBemeHHE ABOHHOTO
HMHTETpana K TOBTOPHOMY B CIydae IPSIMOYTOJIBHON U
KPHBOJIHHEIHOH obacTeil. 3aMeHa NepeMEHHBIX B IBOHOM
unrerpane. [lonspusie koopauHaThl. TpolHbIE HHTETPAIBI U
UX BBIYMCIICHUE. 3aMeHa IEPEMEHHBIX B TPOMHOM HHTETpaJe.
Lunmuaapudeckue n cdepuyeckue KOOPAHMHATEL.
[lpumeHeHHEe  KpaTHBIX  WHTETPaJOB K  PELICHUIO
TEOMETPUUYECKHUX U (PU3MUECKHX 33/1ad.

Pemenue 3agauy.

11.

KpuBonuueiinsie
MHTETpaJIbl

Bbluncienre KpUBOJIMHEHHBIX HHTETPajoB IEPBOTO MU
BTOpOro popaa. BerumcieHne KPUBOJMHEHHBIX HHTETPAJIOB
BTOpOro pozga c mnomomplo ¢Gopmynsl I'puna. Yciosus
HE3aBUCHMOCTH KPHUBOJIMHEHHOTO HHTETpaja BTOPOrO poja
OT IyTH HHTETprupoBaHua. HaxoxeHne nepBooOpa3Hoit s
HOJBIHTErpanbHOro  Beipaxenus Pz, y)dr + Q(x, y)dy
Brruncnenne paboTsI CHIIOBOTO 1MOJIs. Brranciienue miomann
C ITOMOUIBIO KPUBOJIMHEHHBIX HHTETPAJIOB.

Pemenue 3agau.

12.

HOBerHOCTHLIC
HHTEIrpajibl.
DIEeMEHTBI TCOPHHU NOJIA

Brluncienue  momaau TMOBEPXHOCTH. HOBGpXHOCTHLIC
HHTErpajibl I-ro poaa U HuX CBOMCTBA. HOBerHOCTHLIC
HHTErpajibl 2-to poaa m ux cBoiictBa. CrocoObl CBCIACHUA

TMOBEPXHOCTHBIX MHTETPAJIOB K JIBOMHBIM HMHTCrpaJiaM. POTOp,

Pemenue 3agau.




nuBepreHius, — mupkymsnus.  @opmynsr Crokca U
Ocrporpaackoro-I'aycca B BekropHod  ¢opme. IloTok
BEKTOpa Yepe3 MOBEPXHOCTb. YCJOBHs MOTEHIHAIbHOCTU
BEKTOPHOT'O MOJIsI B MPOCTPAHCTBE.

13. YucioBkle U Heobxonumoe ycnoBue cxoaumocTH psiaa. MccnemoBaHue Pemenue 3aau.
(YHKIMOHANBHBIC PSABI [CXOAUMOCTH  PSIOB  C  MOJOXKHUTEIBHBIMH  YICHAMHU.
Haxoxzaenue cymmbl psina. 3HaKONEPEMEHHBIE  PSABL.
[MonsiTne abCOMOTHON M YCIOBHOW cxomumocTH. I[Tpu3Hak
Jleitornna. MccnemoBaHne cXOIUMOCTH (YHKIHOHAIBHOTO
psaa.

14. CreneHHbIe psiibl HaxoxneHnue paguyca 1 HHTEpBaJla CXOJAUMOCTH CTEIEHHOTO Pemenue 3agaq.
psanma, obmactu cxogumoctd. Psamer Teisopa m MakiopeHa.
PaznoxxeHne QyHKIMH B CTENEHHBIC psbl. Mcrmoyb3oBaHne
pasznoxkeHuss GyHKIUH B psax Teiimopa B HPpHOTIDKEHHBIX
BBIYUCIICHUSX U IPU BBIYMCICHUH MIPEAeIoB QYHKIIHH.

3amura nadoparopHoit padbotsl (JIP), Bemmonnenue kypcosoro npoekra (KII), kypcoBoit
paboter (KP), pacuerHo-rpaduueckoro 3amanust (PI'3), manucanme pedepara (P), acce (D),
xosmokBuyM (K), recruposanue (T), yctHsiii onpoc ( YO)

2.3.3 IIpumepHas TeMaTHKa KyPCOBBIX paboT (IPOEKTOB)
KypcoBslie paboThl HE IPEAYCMOTPEHBI YU€OHBIM IIJTAHOM.

2.4 TlepeueHb yaeOHO-METOOUIECKOTO 0OOecIedeHHs AJI1 CaMOCTOSATEeNbHON paboTHI

00yJalomumxcs N0 JUCOUILIMHE (MOIYIIIO)
[epedeHs y4eOHO-METOOMYECKOTO 00ECIICUCHHSI JUCIUTLTNHEI 110 BRITIOTHEHUIO
Ne Bug CPC CaMOCTOSTETBHOM paboTHI

1 BBenenue B ananus 1. Sopuu B. A. Maremarugeckuii anamms. B 2-x 4. M.: MITHMO, 2020. 9. 1
—-657cT 2-789c

2. flemmnosra b.11. CoopHHK 337449 H YIPAKHEHHH IO MATEMATHIECKOMY
anamu3zy. Jlanp, 2021. — 624 c.

3. Kyapsasnes J1/]., Kyracos A./]., YexaoB B.H., [llabyuua M.H. Céoprnk 3a1ay
0 MareMatHieckoMy — aHamaHszy. Tom 1. Ilpenen. HenpepsiBHOCTS.
[appepernpyemocts. M.: @usmariant, 2019. — 496 c.

4 Jlyary K.H, [Tncmennsri /].T. , @equnr C.H., [lleBaenro FO.A. CoéopaHK
3a4a4 1o BeicrieH maremarake. l kype. . — M.: Afipac-ipecc, 2017. — 576 c.

2 IIpenen 1. Sopmua B.A. Maremarngecknii anaans. B 2-x 7. M.: MIJHMO, 2020. 4. 1
nocnenosaTensHocTH  (—6057¢.T. 2—-789c.

2. Jlemumoug b.II. CobopHHK 33739 H YIPAKHCHHH IO MAaTeMATHIECKOMY
anamu3zy. Jlans, 2021. — 624 c.

3. Kyapsasues J1./]., Kyracos A./]., YexioB B.U., Illabyanr M.H. Céopark 3a71ay
o Mmaremarwieckomy — aHaauzy. Tom 1. Ilpenen. HenpepsiBHOCTB.
appepernmpyemocts. M.: @uzmariant, 2019. — 496 c.

4.Jlyary K. H, [Tncmennsri /[. T. , @equn C.H., Illeaecrro FO.A. CoopHHK
3a7a4 1o BeIcrieH Maremaruake. | kype. . — M.: Afipac-nipecc, 2017. — 576 c.

5. Unsnr B.A., Ilosraak 5.1 OcHOBbI MATEMATHIECKOTO aHATIH3A.! YICOHHK,

B2 4. M, 2009. 4. I. —464c., 4. II. — 646c.

3 Ipenen pyHnkmmu 1. Sopua B. A. Maremarugeckndi anamm3. B 2-x v. M.: MITHMO, 2020.

4 1-657cT 2-789c.

2. Jlemuzosrg b.11. CooprAK 34739 H YIPaKHEHHAH ITO MATEMATHIECKOMY
aHanzy. Jlage, 2021. — 624 c.

3. Kyapasnes J1/., Kyracos A./]., Yexmos B.H., Lllabyrna M.H. Cooprrk 3a1ay
mo MmaremarugeckoMmy — aHaamzy. Tom 1. Ilpenen. HenpeppIBHOCTS.
ugpepernmpyemocts. M.: @usmarint, 2019. — 496 c.

4. /yrry K.H, ITncmernsii /].T. , @egnn C.H., lllepuernko FO.A. CoopaHK
3az1a4q 1o Belcied maremaruke. 1 kype. . — M.: Adpuc-npecc, 2017. — 576 c.
S.Hmsar B.A., [lozagkx 3.17 OcHOBBI MATEMATHIECKOTO aHATH3A. YI€OHHK, B
29 M, 2009. 4. I —464c., 4. II. — 646c¢.

4 | HerpepbIBHOCTD (DYHKITHH 1. Bopra B. A. Maremaraaeckuii aranuz. B 2-x 9. M.: MI[HMO, 2020.

Y 1-657cT 2-789c.




2. Jemmnosuy b.11. Cooprrk 3a7a9 H yIpaXHeHHH 110 MaTeMaTHYECKOMY
aranzy. Jlags, 2021. — 624 c.

3. Kyapssues J1/]., KytacoB A./]., YexioB B.H., [llabyrann M.H. Coopauk 3a1ay
mo Mmaremarwieckomy — aHaauzy. Tom 1. [llpenen. HenpepsiBHOCTS.
[appepernpyemocts. M.: @uzmariant, 2019. — 496 c.

4. Jlyary K.H, ITucmennsni /[.T. , @eqnn C.H., Illeuctro FO.A. CoopHHK

3azadq 1o Beiciier maremarrke. I kypc. . — M.: Aipruc-npecc, 2017. — 576 c.
S.Unpna B.A., [lozagkx 2.1 OcHOBFI MATEMATHIECKOTO aHATH34. YICOHHK, B

249 M, 2009. 9. I. —464c., 4. II. — 646¢.

JuddepennrpoBanne
(hyHKUMH OmHOM
nepeMeHHOI

1. Sopua B. A. Maremarmaecknii anamns. B 2-x 7. M.: MITHMO, 2020.
Y 1-657cT 2-789c
2. flemmnosmg b.I1. CoopHHK 337449 H YIPAKHEHHH IO MATEMATHIECKOMY
anammzy. Jlams, 2021. — 624 c.
3. Kyapsasues J1/]., KytacoB A./]., Yeximos B.H., [[labyrann M.H. Coopauk 3a1ay
mo MaremarudeckoMy — aHaauzy. Tom 1. [llpenen. HenpepsIBHOCTS.
uggepernmpyemocts. M.: @usmarint, 2019. — 496 c.
4.Jlyary K.H, ITucmennsri /[.T. , @eqnn C.H., Illeuctro FO.A. CoopHHK
3a1a4q ro BeIciie maremaruke. 1 kype. . — M. Adpuc-npecc, 2017. — 576 c.
S.Unbnn B.A., Ilozagx B.1. OcHOBSI MATEMATHYECKOTO aHATIH3A. Y ICOHHK; B
29 M, 2009. 9 I —464c., 9. II. — 646¢.

Heonpenenéunslit
HHTETrpal

1. Jlemmmosrra b.11. CoopHAK 34739 H YIPaXKHEHHH ITO MATEMATHIECKOMY
anamu3y. Jlans, 2021. — 624 c.

2. Kyapsasues JL/]., Kyracos A./l., Yexmos B.H., lllabyrna M.U. CéopaIK 337"
o maremarHieckomy adaauzy. Tom 2. Hurerpanel. Pgger. M.. @uaMatinr,
2019. — 504 c.

y

OnpenenéHHblil HHTErpa,
HECOOCTBEHHBIN MHTETpAI,
MIPUIIOKEHUS
OTIPEICJIEHHOTO MHTeTpaja

1. Jlemumosma b.11. CooprAK 34739 H YIPaXKHEHHH ITO MATEMATHIECKOMY
aranzy. Jlags, 2021. — 624 c.

2. Kyapasues J1./]., Kyracos A./l., Yexmos B.H., lllabyrna M.HU. CéopHHUK 3374¢
mo maremarHgeckoMy adaiauzy. Tom 2. Horerpanel. Pggsl. M.. @u3MatiwT,
2019. — 504 c.

3. @nxrerroasrny .M. @uxrenroasn I.M. OCHOBBEI MaTeMaTHIe€CKOIrO
anammsa. ygeonux; B 2 1. CI16. Jlars, 2020. T. I - 440c., T. II. - 463c.

Juddepenmponanne
(YHKIUH MHOTHX
MePEMEHHBIX

1. Jlemmzosra b.11. CoopruK 3a7a49 H yIPaXKHEHHH ITO MATEMATHIECKOMY
anamu3y. Jlans, 2021. — 624 c.

2. Kyapsasues JI. /]., Kyracos A./]., Yeximos B.H., [llabyana M.H. Céoprrk 3a7a
o maremarugeckoMmy anaiausy. Tom 2. Hurerpanst. Pqael. M.: @usmariur,
2019. — 504 c.

g

KpaTHLIe HWHTETpPaJIbl U UX
MPUIIOKCHU ST

1. Jlemumosua b.11. CoopHAK 34739 H YIPAXKHEHHH ITO MATEMATHIECKOMY
anamu3y. Jlans, 2021. — 624 c.

2. Kyapsasues JL/]., Kyracos A./]., Yexmos B.H., lllabyana M.U. CéopHIK 337"
o maremarHgeckoMy adaiansy. Tom 2. Horerpansl. Pggsl. M.. @uzMatiwr,
2019. - 504 c.

3. Apemerro JILA. Kparupre HHTErpamsr:
Kyb6anckuii roc. ya-1., 2006.- 50 c.

Ilpaktukym. KpacrHozap:

10

Kpuonuneiinsie u
IIOBEPXHOCTHBIE
UHTErpasl

1. Jlemrgosra b.II. Coopruk 3azaq H YHOPaXHEHHH IT0 MaTeMaTHIeCKOMY
aramzy. Jlags, 2021. — 624 c.

2. Kyapsasues JL/]., Kyracos A./l., Yexmos B.H., lllabyana M.U. CéopaIK 337"
o maremarugeckoMmy anaiausy. 1Tom 2. Hurerpansr. Pgael. M.: @usmariur,
2019. — 504 c.

3. Apemenro JILA., [lon6epesxnna A.H. KpuBonHeHHEIE H [IOBEPXHOCTHBIC
HHTETrpatbl. YaebHoe mocobne. Kpacronap: Kybarckuii roc. yH-T., 2012.-

109 c.

y

11

Yucnoseie,
(yHKITMOHATBHBIE 1
CTEIICHHBIC PSIIBI

1. Jlemumosuy b.11. CooprAK 34739 H YIPaKHEHHH IT0O MATEMATHIECKOMY
ananuzy. Jlams, 2021. — 624 c.

2. Kyapssues J1/]., KytacoB A./]., Yexmos B.H., [llabyrana M.H. Coopank 3a1ay
o maremarHgeckoMy adaiausy. Tom 2. Hurerpamsl. Pggsl. M.. @u3MatiwT,
2019. — 504 c.

Y4eOHO-METONMUECKIE MaTepUalibl ISl CaMOCTOSITEILHOW pabOThl OOYydYarOIMIMXCs W3
Yrclia HHBAJIUJIOB U JIWII C OTPAaHMYEHHBIMUA BO3MOKHOCTSIMU 310poBbst (OB3) npenocraBisiroTcst
B (hopMax, aJaNTUPOBAHHBIX K OTPAaHUYECHUSAM UX 310POBbs U BOCIPUATHUS HHPOPMALIH:



JIiist U1 ¢ HAapyTICHUSIMUA 3PCHUS:

—B MEYaTHOM (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (hopMe IEKTPOHHOTO TOKYMEHTA,

Jlnst a1 ¢ HapyIIeHUSMH CITyXa:

— B mieyaTHou opwme,

— B (hopMe 3IeKTPOHHOTO JOKYMEHTA.

Jliist U1 ¢ HApYIIEHUSIMUA OTIOPHO-IBUTATEIHLHOTO arapara:

— B mieuaTHoi hopme,

— B (hopMe IEKTPOHHOTO TOKYMEHTA,

JlaHHBIN TIepeYeHb MOXET ObITh KOHKPETH3UPOBAH B 3aBHCUMOCTH OT KOHTHHIEHTA
00y Jaronuxcsi.

3. OOpasoBarelbHEIE TEXHOJNOTHH, NPHMEHAEMBIE IIPH OCBOCHHH NUCIUILIMHEI
(Momy1s)

B xome wu3yueHHWs JUCHUIUIMHBI TPEIYCMOTPEHO HCIOJIB30BAHUE —CIICAYIOIINX
00pa3oBaTeNbHBIX TEXHOJOTHA: AKTHBHbIE M WHTEPAKTHUBHBIC (DOPMBI, JIEKIUH, MPAKTHUYECKUE
3aHSATHS, KOHTPOJIbHBIE paOOTHI, KOJUIOKBHYMBI, 3a4€Thl U 9K3aMEHBI, KOMITBIOTEPHI. B TeueHue
CeMecTpa CTYACHTHI PEIIaroT 3a/1a49H, YKa3aHHbBIE TPEIo/IaBaTeIeM, K KaKIOMY JIA0opaTOPHOMY
3aHATHIO. B cemecTpe mpoBOJSTCS KOHTPOJIbHBIE paOOTHI (HA MPAKTHUECKUX 3aHATHSIX ). DK3aMEH
CaeTCs MOCIe CIaql KOHTPOIBHBIX padoT.

KoMIeTeHTHOCTHBIN TMOAX0J B paMKax MpernojaBaHus TUCIMIUIMHBI PEau3yercss B
HCIIOJIb30BAHUKU HWHTCPAKTUBHBIX TEXHOJIOTHH MW aKTHUBHBIX METOAOB (HpOGKTHBIX METOOHK,
pa300pa KOHKPETHBIX CUTYyalluii) B COYECTAHUU C BHEAYIUTOPHOM PabOTOM.

NupopmaninoHHble  TEXHOJOTUH, TMPUMEHSEMblE TPU HU3YYEHUH  JUCIUIUINHBL:
UCIIOJIB30BaHUEe  HMH(OPMAIIMOHHBIX  PECypCcOB,  JOCTYNHBIX B WH(OPMAIMOHHO-
TEJIEKOMMYHUKAMOHHOW ceTh MHTepHeT.

AnanTuBHBIE 00pa30BaTEIIbHBIC TEXHOJIOTUH, TPUMEHSICMBIC ITPH N3YYCHUH TUCIIUTUTHHBI
— Ji4 Jyl € OIrpaHMYCHHBIMHU BO3MOXHOCTAMU 3A0POBbA MPCAYCMOTPCHA OpraHu3anud
KOHCYJIBTAIIM C UCIIOJIb30BAHUEM 3JICKTPOHHOH MOYTHI.

4. OneHo4HBIE  CpeACTBa JUIA TEKymEro  KOHTPOIA  YCIIEBAEMOCTH  H
IIPOMEXYTOYHOH aTTECTallMH

OrneHouHbIE CpelCcTBa NpEAHA3HAYEeHbl I KOHTPOJS M OLEHKH 0O0pa3oBaTelbHBIX
JOCTHKEHHUH 00y4aroIuXxcsi, OCBOUBIIUX IPOrpaMMy yueOHON AUCUUIUIMHBI « MareMarHaecKui
AHAJTH3» .

OneHoYHbIE CPECTBA BKIOYAIOT KOHTPOJIbHBIE MaTepUabl AJis IPOBEACHHS TEKYIIEro
KOHTpONs B (oOpMe 3zazaHuil K KOHTPOJIBHBLIM pa00TaM, BOINPOCOB K KOJIJIOKBHYMY W
MIPOMEKYTOYHOM aTTeCTalMy B (JOpME BOIIPOCOB K IK3aMEHY.

CTpyKTypa OLEHOYHBIX CPEACTB IS TEKYIIeH B IPOMEXYTOYHOM aTTECTAlH

Kon u HanmeHOBaHME HammMeHoBaHHE OIIEHOYHOTO CPENICTBA
Ne Pesynprarer 00yueHHs
HHAUKATOpa . IIpomexxyTouHast
/I (B cooTBercTBHH C 1. 1.4) Texymmii KOHTPOIIB

(B cooTBeTcTBHU C 1. 1.4) aTTecTanus
3Haer OCHOBHBIEC | Kp-1, Bonpocsr Ha

NOIIK-1.1. 3naer
MOJIOXKEHUSI W TIPUHIUIBI | BOMPOCKHI K KOJUIOKBHYMY 1-11 | 5x3amere 1-8

(dbyHIaMeHTaIbHbIC
MaTeMaTHYEeCKOTO

3aKOHBI

1 aHaJM3a, ¢duznveckyo

IIPUPOJIBI U OCHOBHBIE
CYIIHOCTb

¢dusnyeckue u
(yHIaMEHTaIBHBIX

MaTeMaTHYECKHUE 3aKOHBI N
TIOHSITHH.

HOIIK-1.1. 3naer Kp-2, Bonpocsr Ha
VYMmeer pemars

(yHIaMeHTaIbHbIC Bonpocsr JK3aMeHe
CTaH/IapTHBIE 3a/1a41

2 | 3aKOHBI K KosToKBHYMY 10-36 9-32

MaTeMaTH4YEeCKOTO

IIPUPOAEI H OCHOBHEIE
aHaJm3a.

¢du3ngecKue u




MATCMaTHUYCCKUEC 3aKOHBI

MATEMATHYCCKHUEC 3aKOHBI

HOIIK-1.1. 3naer Kp-3, Bonpocsr Ha
IBiameet 6a30BBIMU
(yHIaMeHTaIbHbIE Bomnpocsr K3aMEHe
BHaHUSIMU B 00J1acTu
3aKOHBI K KOJLTOKBHYMY 37-58 33-51.
MaTeMaTUKH U
IPUPOABI U OCHOBHBIE
€CTEeCTBEHHOHAY YHBIX
¢dusnyeckue u
TUCIIUILINH,
MaTeMaTHYeCKHe 3aKOHbI
3HaeT OCHOBHBIE Bormpocs Ha 3K3ameHe Bonpocsr Ha
HOIIK-1.1. 3naer
by HIAMEHTATBHEE MOJIOKEHUS U IPUHITUIIBI 33-51, SK3aMEHe
Y MaTeMaTH4eCKOTro Kp-5 52-62;
3aKOHBI
aHam3a, GU3NIECKyIo
MIPUPOABI H OCHOBHEIC
CYIIHOCTB
(usnyeckue u
(hyHIaMEHTaTBHBIX
MaTeMaTHYEeCKIe 3aKOHBI N
TTOHSTHI.
HOIIK-1.1. 3naer Kp-6, Bonpocsr Ha
(dyHIaMeHTaJIbHbIE Onpoc aK3amere (2
YMeer pemiats CTaHIapPTHBIG
3aKOHBI cemecip)
3aJayd  MaTeMaTHYeCKOTo
IIPUPOJIbI U OCHOBHBIE 1-26;
aHaJm3a.
¢buznyeckue u
MaTeMaTHYEeCKHE 3aKOHBI
HOIIK-1.1. 3naer Kp-7, Bonpocsr Ha
Bnaneer 6a30BEIMH
(byHIaMeHTaJIbHbIE Onpoc ax3amere (2
3HAHUSIMUA B obnacTn
3aKOHBI cemectp)
MaTeMaTHKH 51
MIPUPOJIBI U OCHOBHBIE 27-45;
€CTECTBCHHOHAY YHBIX
¢dusngeckue u
JICHUTUTAH.

THIIOBBIE KOHTPOJIHHEIC 3aJaHUS WIIM UHEIE MAaTEPUAIIbl, HEOOXOIUMBIE JUIA OLICHKH
3HaHWi, yMEHU#H, HABBIKOB U (WIH) OIBITa JEATEIbHOCTH, XapaKTEPH3YIOIUX ITAIIbI
(hopMHUpOBaHUA KOMIIETEHIIMIA B IIPOIIECCE OCBOSHHS 00pa30BaTEIIbHOM MIPOTrPaMMEI

TamoBele 334490 VI CAMOCTOATE/IEHOH paOOTEI

I cemectp

1. Tloctpouts rpaguku GyHKIUI:
a)y = |cos( x —%)\ :0)y = |z — 4 +3z|; B)y = 35" 7.
2. Haiitu npenesnbl mocaea0BaTeIbHOCTEN:

D,

T bn— p2 + 2);6)lim
n—00

3. Haiitu npenens! GyHKUMIA:

a)li
) limy

cos? 1
COSII&; 0) lin&(? — cos xyin’z; B) lim (H—I)
T—r

2

4. BbIUUCAUTH IPOU3BOIHBIE (DYHKIIN:

a)f(z) = (cos )™ 6)f(x) = (Inx — 2) 1 + In x B)f(z) =

14243+...4n . 2n+3
Tt BEM (5T

n2+5n n—s00

.1‘2

r—00 24T

5. Haiiti IpOU3BOIHBIE ¥/,., ¥, > QYHKINH, 3aTAaHHON NTAPAMETPUYECKH:

=2t — ¢
{5:315—?'

6. Haiiti npoussomnyto 1, GyHKIMK y = y(x), 3a0aHHO# HestBHO: ¥ + y = In = +
7. Haiitu muddepenuman pyukunu f(x, y) = In( x + 2+ 2).

8. Haittu dfu d* f nna pysxuuu f, ecmu f(x)

(x +1) - €.

n—3

arccosln

2z+1

23—

9. Haiitu muddepenuman mepeoro u BTOPOro nopsiaka st GyHKmun y = e
10. Haittu ', ecnin y——é (e3z+e—3x);

11. HaiiTn npousBoanyro nopsaka 1 s GyHkuuny = (x? + 1)e3”.




12. BoIaucauTh IpuOImKeHHo © 125.5.
13. TlocTpouTh Tpaduk (i)YHKHI/I%y =323 + 422 + 1.

14. BeluncnuTh HEONPENETICHHBIE HHTETPAJIBL:
sin xdz arccos % 2x

1 1

a)fm_QCOS ;dl’, 6)-[ 142 cos :r; B)f \/1—4x2

15. Beiunciuth onpeiesieHHbIe UHTETPaJibl
“In’x ' 2z + 4)dx L' (z + 5)dzx

a)fl z 0 )[2x2+4m+13’B){2x2+4m+13’

16. BeraucimTh HeCOOCTBEHHBIC HHTETPAJIBI
dr

fox+4x+13’ 6)f0\/4 x‘H’

17. Haiitu mutomaas Gurypsl, OrpaHUYeHHON KPUBBIMU:Z = coS t , y = 2 sin t

dx

I cemectp

18. HaliTn 4acTHBIC TPOU3BOIHBIC BTOPOTO MOPSAKA (DYyHKITMH

flz, y) = arctg(z/y) .
19. MccnenoBath (GyHKIUIO HA SKCTPEMYM:

a) f(x, y) :412—4xy+f+4x—2y—7;;6)u:§+2y2—22x+z

20. Haiftu Haubonbimuit 00beM, KOTOPBIM MOXKET UMETh MPSIMOYTOJBHBIN Mapaienenumne,
eCJI CyMMa JUTHH pedep ero paBHa a.

21. Haiftu npou3BoJHbIE U MONHBIE AU PepeHInabl mepBoro mopsiaka U BTOPOro mopsiaka
Gynkuun z = 22 In y, TIE T :%; y = 3u — 2u;

22. Jlana byHKIMA  coS Yy + Yy cos z + z cos x =3djaHHas HesBHO. Haiitu yacTHbIC
Npou3BOJHbIE U AU depeHInaIbl HIEPBOTO U BTOPOTO MOPSAKOB.

23. Haiiti s5kcTpeMyM QYHKIUU UHTETPAT z = % + inpn yCIIOBUH 22 + y = 4.

24, Hatitu HanOoJbIliee ¥ HAUMEHBIIICE 3HaYeHNE (DYHKIIMU B 00JIaCTH

z=a2— P, D:2+ 1P <4
25. BpIUMCIUTD UHTETPAJIbL:

a)jg)d:cf (z + Jyl|)dy; 6)f0 xdxfocos (z — 1) dy;
26. Boruncaute 00beM Tesa, OrpaHH4€HHOTO TOBEPXHOCTIMMU:
z+ P+ =Lr+y+z=1
27. Beruucauth miouiaib GUrypsl, OrpaHU4eHHON KPUBBIMH.
2>+ 3y =4y<z,y>0.
28. B nBoitHom unrerpane [, f(z, y)dzdypaccTaBuTh NpeEibl MHTETPUPOBAHHUS B TOM U
JIpyrom nopsjke, eciau {2 — TpeyrosubHuk ¢ BepmmHamu (X0;0), A(1,0), B(1,1);
29. B nBoitnom unrerpane ([, f(z, y)drdy nepeiTy K MOISIPHBIM KOOPAMHATAM I U ¢ U
PacCTaBMTh MPEJEbl MHTErpUpoBanus, eciu: 2 ={x? + ? < ax}, (a > 0).
30. Beruuciute miomaas GUrypbl, OrpaHi4eHHON KPUBBIMHU.
r=1+cos ¢, r= 3 sin .
31. Haiiti Maccy IIaCTUHKH, OTPAHMYEHHOM KpUBBIMK: = = 1, y = 2%, y = =7,
rae p(z, y) = 52® + 4ry? — NOBEPXHOCTHAS IIIOTHOCT. v
32. BeluuciuTh TpOMHON MHTETpall
[z +y + 3dzdydz ;tne T 2z = 2?4+ z=1;
33. Boraucomts [,(¢ + y?) dS, rie L — OKpy)HOCTD z° + 3 = 4.

34. Iloka3zarb, 4TO HHTErpan J = f<(0214)) (z + 2y)dr + (y + 2z)dy HE 3aBHCUT OT IyTH

HHTCTPUPOBAHUA U BEIYUCIIUTD €TO.



35. BeunciuTh NOBEPXHOCTHBIN MHTErpa:
[}y ds,tne T—nonycdepa z = \/1 — 22 — 2
36. HccrnenoBarh Ha CXOUMOCTh YKa3aHHbBIE PSAABI C TOJIOKUTEIIbHBIMU YICHAMM:
n+2
ELOZI n3 o
37. UccnenoBarh Ha CXOJUMOCTH U a0COIIOTHYIO KOMMOCT 3HAKOYEPEIYIOIUNCS PSI:

- on + 1
Z(_l) n+1 -
) Sn(n + 1)

n—=
38. Haiiti 00:1aCTh CXOAUMOCTH CTETICHHOTO Psijia
2. 7 (n + 3)
n=

=0

(z + 2™,

Bonpocsr k Ko.LTOKBHYMY 110 MATEMAaTHIECKOMY aHATH3Y

l. [TonsiTue MHOXecTBa. Oniepanny HaJl MHOXKeCTBaMU. JIornueckasi CHMBOJIMKA.

2. Pacmpennas gucioBas npsimasi. AOCOITIOTHAS BeJTMYMHA Yrciia. MHOKECTBA Ha MPSMO,
OKPECTHOCTH.

3. DKBUBaJICHTHbIE MHOXKECTBAa. CUETHBIC U HECUETHBIE MHOKECTBA.

4. OrpaHuydeHHbIe U HEOTPAHUYEHHBIC YUCTIOBBIE MHOXKECTBA. [ paHU YHCIOBBIX MHOXKECTB.
Teopema cyniecTBoBaHUsI BEpXHEH (HIKHEW) TpaHU YUCIOBOTO MHOKECTBA.

5. [Tpunmun Apxumena. [IpuHIMT BIOKEHHBIX OTPE3KOB.

6. Oomiee nonsitue pyHkpm (otodpaxenns). Komnosunus ¢pynkuuit. O6paTHas QyHKIHS.
Yucnosble pyHkipu. OCHOBHBIE dJIEMEHTapHbIe (PYHKIIUU, UX CBOMCTBA U TpadUKH.

7. CnocoOb1 3amanus ¢pyakwid. HesBHBIN crioco6 3amanus ¢dyHkunn. OyHKINHY, 3a1aHHBIC
napaMeTpUUeCKUMU YPaBHEHUSMHU U YPAaBHEHHUSIMH B MOJISIPHBIX KOOPAMHATAX.

8. Omnpenenenre Nocae10BaTENIbHOCTH U €€ npezena. EMMHCTBEHHOCTh Ipeena,
OTPAaHUYEHHOCTh CXO/SIIENHCS TOCTIeT0BATENbHOCTH.

9. ApudmeTrueckue oreparyy HaJ CXOIAIUMUCS TOCIeI0BATCIbHOCTSIMH.

10. CBoiicTBa CXOASIIEHCS MOCIEA0BATEIBHOCTH, CBA3aHHBIE C HEPABEHCTBAMM.

11. Beckoneuno mainble 1 OECKOHEUHO OOIBIINE MOCIEI0BATEILHOCTH, HX CBOMCTBA.

12.  IlpuHOuD cXoAUMOCTH MOHOTOHHOM MOCTIEI0BATEIBHOCTH.

13.  IlpuHuun craruBarouuxcs oTpe3kos. Yucio e.

14.  TlognocnenoBaTeNnbHOCTU U YACTUYHbBIE TPEIEIIbI YUCIOBOM MOCIEI0BATENbHOCTH.
Jlemma bonbsuano-Benepmpacca.

15.  ®ynpamentanbHas nocinegoBarenbHocTb. Kpurepuit Komm cxonumoctu
MOCJIEI0BATEIbHOCTH.

16. Onpenenenue npenena GpyHkuu B Touke. Onpenenenue npeaena no Kommu u no Ieiine,
SKBUBAJIEHTHOCTH onpeneneHuit. [Ipenen GpyHKmmu Ha 6€CKOHEYHOCTH.

17.  beckoHeuHo manbie (DyHKIIMHU, UX CBOMCTBA. beckoHeuHo Oonbiiue GpyHkimu. Obiee
ompeneeHue npeaena GyHKIUH.

18.  OOume cBoiicTBa npezena GyHKIUU: €IUHCTBEHHOCTD, JIOKAJIbHAsl OTPAaHUYEHHOCTbD.

19.  CgoiicTBa npezena GpyHKINH, CBI3aHHBIE C apU(PMETHISCKUMHU ONICPALHSIMH.

20.  CeoiicTBa npezaena GyHKIMH, CBI3aHHBIC C HEPABEHCTBAMHU.

21. [Ipenen koMmo3umuu GyHKITAH.

22.  OpHocropoHHHME Tpeaensl. [Ipenen MOHOTOHHON (YHKIUH.

23. CpaBHeHMe (PyHKINN, 5KBUBAJICHTHbBIE (DYHKIIUH.

24. Onpenenenne HEMPEepbIBHOCTU (YHKIMHU B Touke. Touku pa3peiBa QyHKIMH.

Knaccudukanus Touek paspbisa.

3aueTHO-3K3aMEHAIIMOHHEIC Marepualibl  JIA MOPOMEXYTOYHOM  arTecTalud
(3x3ameH)
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10.
11.
12.
13.
14.
15.

16.
17.
18.

19.
20.

21

25.

26.
27.

28.
29.
30.

31.
32.

Bonpocsi k 3K3aMEHY 110 MATEMATHIECKOMY AHAIHZY
1 cemectp

[TonsiTue MHOXecTBa. Oniepany HaJl MHOXKeCTBaMU. JIorndueckasi CHMBOJIMKA.
MHOXeCTBO 1eUCTBUTENbHBIX uncen. CBONCTBA NEHCTBUTEIBHBIX YUCEN.
MomHocTh MHOXECTBA. CHETHOCTh pallMOHANbHBIX YyKcell. HecueTHOCTh
JNENCTBUTEIBHBIX YHUCEN.
Pacmupennas uncnoBas npsiMmas. AOCONIOTHAs BEJTMYHHA Yyncia. MHOXeCTBa Ha
IIPSIMOM, OKPECTHOCTH.
OrpaHvyYeHHbIE U HEOTPAHUYEHHBIE YMCIIOBBIE MHOKECTBA. [ paH YnCI0OBBIX
MHOecTB. Teopema cylecTBOBaHMs BEpXHEH (HMKHEW) TpaHU YUCIIOBOTO
MHO>K€ECTBa.
[puauun Apxumena. [IpuHIUI BIOKEHHBIX OTPE3KOB.
O6mmee mousatue GpyHkimu (oTodbpaxenus). Kommosunus Gynkiuii. OO0parHas
¢ynkuus. Yucnoseie pyHkmmu. OCHOBHBIE 3lI€eMEHTapHbIE (PYHKIIUH, UX CBOMCTBA U
rpadukH.
Crnioco6sb1 3ananust ¢pynkiuii. HesiBHbIH crioco6 3aganus pyHkuun. OyHKINH,
3aJIaHHbIE TAPAMETPUYECKUMH YPABHEHUSMH U YPaBHEHUSMHU B MOJSPHBIX
KOOpAMHATAX.
OrnpezeneHne nocien0BaTeaIbHOCTH U €€ npeaena. EqMHCTBEeHHOCTh npeena,
OTPaHMYEHHOCTb CXOASILIENCS IOCIE10BATEIbHOCTH.
ApudmeTrueckue ornepanu HaJl CXOISAIUMUCS MOCIeI0BATEIIbHOCTSIMH.
CaoiicTBa cXO0sIIIIEHCs TTOCIEI0BATEIbHOCTH, CBA3aHHbBIE C HEPABEHCTBAMHU.
beckoneuHo Mainbie 1 OECKOHEYHO OOJBIIINE MOCIEA0BATEIbHOCTH, HX CBOMCTBA.
[TpuHIMIT CXOAUMOCTH MOHOTOHHOM ITOCJIEN0BATEIBHOCTH.
[IpuHIMI CTATUBAOIMIKXCS OTPE3KOB. HYuco e.
[TonmocnenoBaTeabHOCTH M YaCTHYHBIE MTPEIEIIbl YUCIOBOW MTOCIEA0BATEIBHOCTH.
Jlemma bonbiiano-Belepitpacca.
dyHnaMeHTalIbHas nocienosarenbHocTs. Kpurepuit Komm cxonumoctu
MOCJIEIOBATEIbHOCTH.
Omnpenenenue npeaena GyHkiuu B Touke. Onpeaenenne npezena no Komm u mo
['eiine, S5KBUBaJICHTHOCTH onpenaeneHuid. [Ipenen GpyHkinm Ha OECKOHEUHOCTH.
OO6mue cBoiicTBa npeena GyHKIUN: eTUHCTBEHHOCTD, JIOKAJIbHAsI OTPAHUYEHHOCTb.
CaoiicTBa npezena GpyHKIMH, CBI3aHHBIE C apU(PMETHUECKUMH ONepaIUsIMU.
CgoiicTBa npenena GyHKIMU, CBA3aHHBIE C HEPABEHCTBAMU.

. [Ipenen xkomno3uuuu GyHKIUI.
22.
23.
24.

Onnocroponnue npeaensl. [Ipenen MOHOTOHHOM (PYHKITUH.

CpaBHeHue (QpyHKIUI, SKBUBATIEHTHbIE (PYHKIIUH.

Omnpenenenne HENPEPHIBHOCTH PYHKIMU B Touke. TOUKM pa3pbiBa QyHKIUH.
Knaccugukanus Touek pa3psisa.

CaoiicTBa QyHKIMI, HENPEPHIBHBIX B TOUKe. HerpepbIBHOCTH OCHOBHBIX
AIIEMEHTAPHBIX QYHKIUH.

HenpepbsiBHOCTD CII0KHON (YHKIIHH.

Teopema boabiiano-Komu (0 mpoMexyToOYHOM 3HaU€HUH HENPEPHIBHON HA CETMEHTE
¢yuknun). Ciaencrere TEOPEMBI.

[TepBasi Teopema BeliepmTpacca (00 OrpaHMUEHHOCTH HENPEPHIBHON Ha CErMeHTe
byHKIIH).

Bropas teopema BeiiepmTpacca (0 JOCTHKEHHH HEMPEPHIBHOM HAa cerMeHTe (yHKIIUU
AKCTPEMAJIbHBIX 3HAUECHUN).

IlepBbIil 3aMeyaTENbHBIN IPEAECIT U €r0 CIEACTBUS.

Bropoii 3amevaTenbHbIN Ipeaen.

CrnenctBus BTOPOro 3aMeqareabHoro rnpeiesa



NoanAELD =

33.

34.
35.
36.

37.
38.
39.
40.

41

42.
43.
44,
45.
46.
47.
48.
49.
50.
51.

52.

53

56.
57.
58.

59.
60.

61

Ycenosue nuddepernupyemoctu GyHKun. CBsA3b MEXTY HEMPEPHIBHOCTHIO U

T depeHIUpyeMOoCThIO (GYHKINH.

[MpousBogHas GpyHKIMH. OMHOCTOPOHHUE M OECKOHEUHBIC TIPOU3BOIHBIE.

CBsI3b MEX]y CYIIECTBOBAaHHEM MTPOU3BOIHON U MU HEpEeHIPYEMOCTHIO (D)YHKIIHUH.
[MpaBuna quddepeHnnpoBaHUs] CyMMBI, Pa3HOCTH, IPOU3BEICHUS H YaCTHOTO
byHKUIHH.

Tabnuiia Mpou3BOAHBIX OCHOBHBIX DJIEMEHTAPHBIX (PYHKITHI (BBIBO (hOpMyI).
[Tonsitne nuddepennnana. Ero reomerpuueckuii cMbICI.

[TpousBoaHast oOpaTHOW GyHKIMH, QYHKIINH, 33 JAHHOH HESBHO U MTAPAMETPHUYCCKH.
[TpousBogHas crnoxxHoi Gpynkuuu. MaBapuanTHOCTh hopmel | muddepennnana.

. [IpousBogubie u nuddepeHranbl BICHINX TOPSIAKOB; 71-ble MPOU3BOIHBIE (PYHKINA:

x

a®, sinxz, cosay=1og x, (1+ xf.
Juddepernunansl BHICIINX MOPSAAKOB OT CIOXKHBIX QyHKIUH. «Hapymienue»
MHBapUAHTHOH (Popmbl AU QEepeHIInanoB BICIINUX MOPSIIKOB.
Teopema depma, €€ reoOMETPUIECKUI CMBICIL.
Teopema Jlarpanxa, Posuis, UX reoMETpUUYECKUN CMBICT.
Teopema Komu. IIpasuno Jlonurans pacKpbITHs HEONIPEAECICHHOCTEN
Buaa 0/0u oo/ co.
®opmyna Telinopa QyHKIHH ¢ OCTaTOYHBIM WieHOM B Gopme [leano u B popme
Jlarpanxa.
Paznoxenue o popmyiie MakiiopeHa OCHOBHBIX 3JICMEHTAPHBIX (DYHKITHIA.
YcI10BUS TOCTOSITHCTBA U MOHOTOHHOCTH (DYHKIIHU.
JlokanbHsI# SkcTpeMyM (yHKIMU. HeoOXoIMMoe 1 TOCTaTOYHBIC yCIIOBUS
AKCTpEMyMa.
Hanpasnenune Beimykiioctu rpaduka GpyHkmn. JJoctaTo9HOE YCIIOBHE BBITYKIOCTH
rpaduka QyHKIUH.
Touxu neperuda rpaduka Gpynxmun. Heo6xoqumoe u JOCTaTOUHOE YCIOBUS TOYEK
neperuoa.
[TonsiTue nepBooOpa3Hoil, ee CBOMCTBA.

. OnpeneneHI/Ie HCOIIPCACICHHOI'O MHTECTpaJida, OCHOBHBIC CBOMCTBA.
54.
55.

Tabnuiia HeonpeIeICHHBIX HHTETPAIOB OCHOBHBIX AIEMEHTAPHBIX (OyHKITHHA.
MeTton 3ameHbl IEPEMEHHON U MTHTETPUPOBAHUS 10 YACTSAM B HEOIPEAEIEHHOM
UHTErpaie.

3aauu, IPUBOASAIIME K IOHATHUIO ONIpeeIeHHOro unTerpana. Inomans
KPUBOJIMHENHOMN TpaIleluH.

Omnpenenenue nnatTerpana Pumana. Heo6xonumoe ycinoBrue HHTETPUPYEMOCTH.
['eomeTpuyeckuii CMBICH ONMPEIECICHHOTO UHTErpaa.

Kputepuit uarerpupyemoctu no Pumany. Knaccel uHTerprpyeMbIx GyHKIUHA.
CaoiicTBa onpeneaéHHOro HHTErpala, BBIpa)KeHHbIE paBEHCTBAMHU.

CpolicTBa OIpenenEHHOr0 HMHTErpalla, BbIpa)KEHHBIE HEpaBEeHCTBaMHM. Teopema o
CpPEHEM 3HA4YCHUH.

. UnTerpan ¢ nepeMenHbsiM BepxHuM mpenenom. ®opmyna Herotona-Jleiibuua.
62.

Meroa 3aMeHbI IEPEMEHHON U MHTETPUPOBAHUS 110 YACTAM B OIPEICICHHOM
UHTErpaie.
2 ceMecTp
Ilonsitue n-mepHoro esknuoBa npocrpaicrea R'. [Ipumepsl mHOkecTB R'.
ITocnenosarensHocTs B R'u ee npenen.
BemecrBenHas GyHKIMM ABYX IEPEMEHHBIX U €€ rpad UK, TUHUUA YPOBHS.
JIBoitHbIe npenensl. [loBTOpHBIE penensl, yCIOBUS UX PABEHCTBA.
IIpenen pyHKINU MHOTHX MT€PEMEHHBIX.
HenpepriBHOCTH QYHKIIMM MHOTHUX IIEpEMEHHBIX, CBONCTBA.
YacTHble IPOU3BOIHBIE U YaCTHBIE Ju(epeHrabl GyHKIIMHT MHOTUX IEPEMEHHBIX.



8. JubdepenuupyemMocts PyHKIIMU MHOTHX TiepeMeHHBIX. [lomHbiil nuddepeniman.
I'eomeTprueckuii CMbICT YaCTHOM MPOM3BOJHON U MoNHOTO Auddepenuunana.

9. Heob6xonumoe u 1octatouHoe ycinoBUst JU(PepeHIupyEeMOCTH.

10.  IIpousBoaHas CIOKHOHN (PyHKIINH, MHBAPUAHTHOCTH (DOPMBI TIEPBOTO
muddepennmana.

11. [IpousBoaHas 1o HarmpasiieHUIO. [ paaueHT.

12. [TpousBoanbIe U qUdPepeHIInaTbl BBICIINX MOPSAIKOB. YCIOBHS PaBEHCTBA BTOPHIX
IIPOU3BOAHBIX.

13. ®opmyia Teiinopa GyHKIIMH MHOTHUX TIEPEMECHHBIX.

14. JlokanbHBIHM SKCTpeMyM (YHKIMK MHOTHX IepeMeHHbIX. HeoOxoaumoe ycnoBue
JKCTpEMyMa.

15.  Kpurepuii CuibBecTpa 3HAKOONPEACTCHHOCTH KBaApaTnIHOH (GopMbl. JlocTaTouHbIC
YCIIOBUS JIOKAJIBbHOTO DKCTPEMYMa.

16.  JlokanbHbIH SKCTpeMyM (YHKINH JBYX NepeMeHHbIX. HeoOxoamumoe u goctarouHoe
YCIIOBUS DKCTPEMyMaA.

17. Brruucnienye mpou3BOIHBIX HESIBHO 3aJaHHbIX (QyHKIUHU. [ToHsTHE 00 YCIIOBHOM
akcTpemyMe. Meron Jlarpanka HaX0XKI€HUS yCIOBHOTO SKCTPEMyMa.

18.  HauOompiiee n HauMeHblIee 3HaYCHUS (PYHKIIUU Ha KOMITAKTeE.

19. 3agauu, MPUBOSIIINE K MOHSITHIO IBOMHOTO MHTErpaa.

20.  Omnpenenenue ABOWHOrO MHTErpaja. YCJIOBUS CYIIECTBOBaHMS IBOMHOIO HHTETpaa.
21. CBoiicTBa IBOMHBIX UHTETPAJIOB.

22. CaeneHue TBOWHOTO MHTErpajia K MOBTOPHOMY B CIIy4ae MpsIMOYTOJIbHOM 00JIacTH.
23.  CseneHue ABOMHOIO MHTErpajia K IOBTOPHOMY B Cllydae KpUBOJIMHEHHOM o0nacTu.
24. DJeMEeHT IUIoLaid B KpUBOJIMHENHBIX KOOpIMHATaX. 3aME€Ha IEPEMEHHBIX B IBOWHOM
unTerpaie. [lonspHble KOOPINHATHI.

25. TpoiiHble MHTETpabl U UX BHIYUCICHHUE. 3aMEHA IEPEMEHHBIX B TPOMHOM HHTETpae.
26.  IIpumMeHeHME KpaTHBIX MHTETPAJIOB K PELICHUIO FEOMETPUUECKUX U (PU3NUECKUX
3a1a4.

27. [TonsiTue rmankoit kpuBoi. KpuBonuHeiiHbie MHTErpalibl 1- poaa, MX CBOMCTBA,
T€OMETPUYECKHUI CMBICII.

28. OpuentupoBanHble KpuBble. KprBonnHelHHbIE HHTErpaibl 2- pOAa, UX CBOMCTBA.
PaGora cunoBoro no:is.

29. CBsI3b MEX/ly KPUBOJMHEHHBIMU UHTErpaiaMu 1-ro u 2-ro poaa. CiocoObl cBeIeHUS
KPUBOJIMHEHHBIX MHTETPAJIOB K ONPEIEICHHBIM HHTErpajlaM.

30.  ®opmyina ['puna. Berunciienue miomany ¢ NOMOLIbI0 KPUBOJNHENHBIX UHTEIPAJIOB.
31.  YcnoBus HE3aBUCUMOCTH KPUBOJIMHENHOIO UHTErpasia 2-ro poaa oT IMyTH

unTerpupoBanust. Cirydait noaHoro auddepenimana. [leppoodpasnast s
HOJBIHTErPATIbHOTO BhipaxkeHus: Pz, y)dx + Q(x, y)dy

32.  IlonsaTHe rmaakoi moBepxHOCTH. BekTopHo-napamerpuueckas ¢popma 3ajaHus
noBepxHocTu. KacarenpHas IJIOCKOCTh M HOpMaJb K NOBEPXHOCTH. [lmoniaas moBepxHOCTH.
33.  IloBepxHOCTHBIE MHTErpaibl [-ro poga u UX CBONCTBA.

34.  JIBycTopoHHHE OBEepXHOCTH. OpUeHTAalMs TOBEPXHOCTU U BBIOOP CTOPOHBI.
Hanpasisromuye KoCUHYCbl HOpMaJIH.

35. [ToBepXHOCTHBIE MHTETPAJBI 2-T0 pOAa U UX CBOMCTBA.

36.  CrnocoObl cBeieHUsI TOBEPXHOCTHBIX MHTETPAIOB K ABOMHBIM MHTETpaJiaM.

37. Potop, nuBeprennms, mupkynsius. @opmynsl Ctokca u Octporpaackoro-I'aycca,
BEKTOpPHAs 3allUCh. YCIJIOBUS NOTEHIMAIBHOCTH BEKTOPHOTO I0JIs B TPOCTPAHCTBE.

38. Ompeenienne YMUCIOBOTO psija, CyMMBI psiia. HeoOxoaumoe ycioBue CXOquMOCTH
psina. CBOMCTBA CXOAALIUXCS PSAOB.

39. Psanp! ¢ HeoTpunaTensHbiMu wieHaMu. Kputepunii cxonumoctu. [IpuzHaku

cxonumoctu (cpaBHenus, lanambepa, Komm).



40. WHTerpanbHpiii mpu3Hak cxoauMocTu. OO000IEHHBIN rapMOHUYECKUH PSIT U €T0
CXOAMMOCTb.

41. 3HaKOTIEpEMEHHBIE PsiIbl. AOCOIIFOTHO U YCIIOBHO cXojsmuecs psaasl. [Ipu3znak
JleiibHuna.

42. [TonsTue pynknroHnansHOTO psifga. PaBHOMepHas cxoaumocts. [IpusHak
Beiepmrpacca paBHOMEPHON CXOAUMOCTH.

43, Crenennblie psaabl. Teopema AGens. IHTepBal U paanyc CXOAUMOCTH CTETICHHOTO
pana.

44.  TlouneHHoe UHTErpupoBaHue U AU PepeHIuPOBaHNE CTETIEHHBIX PSIIOB.

45.  Panwl Teiinopa u Maknopena. CTeneHHbIE psIbl OCHOBHBIX 3JIEMEHTAPHBIX (DYHKLIUH.

Hcnonws3zoBanue paznoxeHus: GyHKIUH B psg Tednopa s npuOIuKEHHBIX BHIYUCICHHH.

Kpurepun olleHHBaHHSA PE3YIHTATOB 00y ICHHS

OneHrka Kpurepnn oieHHBaHHA 110 IK3aMEHY
Burcokit OLCHKY «OTIHTIHO»  3aCTYKHBACT  CTYACHT, OCBOHBIIHH 3HAHNA,
ypoBets «5» YMeHmA, KOMIETCHIHH H T€OPETHIECKHH MATEPHAT 0e3 1pobesIoB;
(orsatio) BBIIIOJTHABIIHH BCE 347aHHA, IPEJYCMOTPEHHBIC Y1€OHBIM IJIAHOM HA
BBICOKOM ~ KAa4€CTBEHHOM  YPOBHE;  IPaKTHYECKHE HAaBBIKH
TIPOPECCHOHATLHOIO MPAMEHEHHS OCBOSHHBIX 3HAHHH CQOPMHPOBAHBL.
Cpennunii OLIEHKY «XOPOILO» 3aCIYKHBAET CTYACHT, IPAKTHYECKH IOJHOCTBIO
YPOBEHB «4» OCBOHBIIHH 3HAHHA, YMCHHA, KOMIICTCHIHH H TEOPEeTHYECKHH
(xopottio) marepuall, y4eOHble 3aJaHHA HE OLCHEHbBI MAKCHMAJIbHBIM HHCIIOM
0a/1/10B, B OCHOBHOM CQOPMHPOBAJ MPAKTHIECKHE HABBIKH.
IloporoBsiit OLICHKY «YJOBJICTBOPHTEIBHO» 3aC/IVKHBACT CTYJCHT, YACTHYHO C
YPOBEHB «3» npobesraMH  OCBOHBIIHH — 3HAHHA,  YMEHHA,  KOMIICTEHHUHH — H
(VAOBICTBOpHTE | TEOPETHHYECKHH  MATEPHAT, MHOTHE YYCOHbIC 3a7aHHA JHOO He
JIBHO) BBIIIOJIHAL, JTHOO OHH OIJCHEHBI THCIIOM 0aJT0B OTH3KHM K MHHHMAILHOMY,
HEKOTOpbIE IIPAKTHIECKHE HABBIKH HE COPMHPOBAHBI.
MuHaumanpHpIH | OHEHKY — «HEYAOBIETBOPHTCIBHOY»  34CHV)KHBAET — CTY/JCEHT, HE
YPOBEHB «2» OCBOHBIIHH 3HAHHA, YMEHHA, KOMIETCHUHH H TEOPETHYECKHH
(HEyIOBIETBOPH | MAaTepHas, yIeOHbIe 3aJaHHA HE BBITOJIHIII, MPAKTHIECKHE HABBIKH HE
T€/IbHO) COOPMHPOBAHBI.

OrneHouHble CpelncTBa U MHBAJIMJIOB W JIMII C OIPAaHUYEHHBIMH BO3MOXHOCTSIMH
3I0POBBSI BEIOUPAIOTCS C YIETOM MX MHIUBUIYAIBHBIX ICUXO(PU3NIECKUX 0COOCHHOCTEH.

— NpY HEOOXOAMMOCTH UHBAJIMIaM M JIMLIaM C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/J0POBbS
MIPEIOCTABISAETCS TONOIHUTEIbHOE BpeMs JJIsl IOJrOTOBKU OTBETA HAa 3K3aMEHE;

— MIPH NIPOBEACHUY NPOLIEAYPbI OLIECHUBAHUS PE3yJIbTaTOB 00YUYECHUsI MHBAJIUI0B U JIHIL C
OTrpaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pOBbS [TPElyCMaTPUBAETCS UCIIOIb30BAaHUE TEXHUUECKUX
CPEACTB, HEOOXOIUMBIX UM B CBSA3H C MX MHIUBUAYaTbHBIMU OCOOCHHOCTSAMU;

— IpU HEOOXOAMMOCTH ISl 00YUaIOIINXCS C OTPaHUYEHHBIMU BO3MOXHOCTSMHU 3/I0POBBS
U MHBAJIUIOB TpOLEAYpa OLICHUBAHUS pE3yJbTaToB OOydYeHHs MO JAUCHUIUIMHE MOXKET
IIPOBOJIUTHCS B HECKOJIBKO ATAIOB.

[Iponienypa oleHUBaHUS pPE3yJIbTaTOB OOYYEHMS HHBAJIUIOB W JIUI C OTPAHUYCHHBIMU
BO3MOXKHOCTSIMM  37I0POBbsI 1O JUCHMILIMHE (MOAYJNIO) IpelycMaTpuBaeT NpeJoCTaBIeHUE
uHpopMauu B (opMmax, aJaNTHPOBAHHBIX K OTPAHUYCHUSM HUX 3I0POBbS M BOCHPUATHUS
uHbopMauu:

JUid nun ¢ HapyIIEHUsIMHU 3pEHUS:

— B MleyaTHOU (hopMe yBEJIIMYEHHBIM HIPUPTOM,

— B (hopMe 37eKTPOHHOTO JOKYMEHTA.

Jlji U1l ¢ HapyIIEHUSIMU CITyXa:

— B [1€4aTHOU popme,



— B (hopMe IEKTPOHHOTO JOKYMEHTA.

Jlis avI ¢ HapyIISHUsSIMUA OTIOPHO-/IBUTATENIBHOTO anmapara;

— B mieyaTHou opwme,

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
00yyJarommxcs.

5. Ilepeuens yaeOHO# JIMTEpaTypHl, HHPOPMAIIHOHHEIX PECYPCOB M TEXHOIOTHHA

5.1. Yuebnas muTeparypa
1. Hnpnn, B. A. OcHOBBI MaTeMaTHdeckoro aHaausa. yieonux / B. A. Hpuwa, 3. I T1o3HAK;
og penakuuer B. A. Hnsnna. — 7-e n3q. — MockBa: ®HIMATIIAT, 2004. — 648 c. — ISBN
5-9221-0536-1. — Tekcr: 371eKTpoHHBIH // JIaHb: SJTeKTPOHHO-OHOJIHOTCIHAA CHCTEMA. —
URL.: https.//e.lanbook.com/book/59376
2. @uxrenrossn, I. M. OcHOBBI MaTeMaTH9ecKkoro anatnza: yaeonuk /1. M. @uxreHrosiy.
— [2-e m31., crep. — Cankr-Ilerepbypr: Jlaus, 2020 — Yacre 1 — 2020. — 444 ¢. — ISBN
978-5-8114-5338-2. — Tekcr: 21eKTpoHHBIH // JIaHb. 3TeKTPOHHO-OHOJTHOTEYHAS CHCTEMA.
— URL: https.//e.lanbook.cony/book/139261
3. Jlemmgosua, b. I1. CoopHHK 3a1a4 H YIIPaXKHEHHH IT0 MATEMATHIECKOMY aHATH3Y. yieOHOoe
mocobne ;1a Bysos / b. I1. /lemrnosra. — 23-e u3zn., crep. — Cankr-Ilerepoypr: Jlams, 2021.
— 624 c¢. — ISBN 978-5-8114-6940-6. — Tekct: 271ekTpoHHBIH // JlaHb! A71€KTPOHHO-
onbanorednas cucrema. — URL: hitps.//e.lanbook.cony/book/153688
4. CoopHHK 337a4 [TO MATEMATHIECKOMY aHAIu3y: yieoHoe nocooue /JI. /[. Kyapasnes, A. /1.
Kyracos, B. H. YexnoB, M. H. [[labyrun. — 2-¢ uzz., nepepao. u gqon. — Mocksa: QHIMATI/IHT,
[0. r.]. — Towm 1: Ilpexen. HenpepsiBaocts. /lugppepernmpyemocts — 2010. — 496 c. — ISBN
978-5-9221-0306-0. — Tekct: 2/1eKTpoHHBIH // JIaHb: 2TeKTPOHHO-OHOTHOTETHAS CHCTEMA. —
URL: https.//e.lanbook.cony/book/2226
3. CoopHHK 3374a4 ITO MATeMaTHIeCKOMY aHaJIu3y. yieoHoe mocoome /' JI. /[. Kyapsasres, A. /1.
KyracoB, B. H. YexmoB, M. H I[llabyuun. — 2-e wu3q., mepepab. u gom. — MockBa:
OUIMATIIHAT, 6. r.]. — Tom 2: Harerpamst. Pager — 2009. — 504 ¢. — ISBN 978-5-9221-
0307-7. — Texct: 371eKTpoHHBIH // JlaHb: 3JIeKTpOHHO-OHOTHOTEYHAA cHcTemMa. — URL:
https://e.lanbook.com/book/2227
6. CoopHHK 33734 IO MATeMATHYIECKOMY aHaIu3y: yiebHoe nocooue /' JI. /[. Kyapasnes, A. /1.
Kyrtacos, B. H. YexsnoB, M. U. Illabyrnn. — 2-e n3a., nepepab. — MockBa: @®UIMATIIHT, /6.
r.J. — Tom 3: @yukunn HeckoJIbkHX nepemMeHHbIx — 2003. — 472 ¢. — ISBN 5-922]1-0308-3. —
Texcr:  2mekTporHBIH /' JlaHb:  2/IeKTpoHHO-OHOIHOTEe HAas  cuctema. — URL:
https:/e.lanbook.com/book/2220

5.2. Ilepuoguaeckas auTeparypa
He ncrnions3yrores mpu n3y4eHUM TaHHOTO Kypca.

5.3. HHTepHeT-pecypchl, B TOM YHCJIE COBpPEMEHHEIE IpodeccHoHaIbHbIEe 6a3bl
ITaHHBIX 1 HHPOPMAIIMOHHEIC CIIPABOYHEIC CHCTEMBI

OnexTpoHHO-0MOIMoTeuHEIe cHCTEMEI (OBC):

1. OBC «lOPAWT» https://urait.ru/

2. 3BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. OBC «BOOK.ru» https://www.book.ru

4. OBC «ZNANIUM.COM» www.znanium.com

9BC «JIAHb» https://e.Janbook.com




6. Meroauaeckue ykaszaHus I 00Y9IalOMUXCs IO OCBOCHUIO qUCITUILINHEI (MOIYJIA)

Texymuii KOHTPOJIb OCYIIECTBIISIETCS MPENOAABaTEIEM, BEAYIIUM IIPAKTUYECKHE
3QHATHS HA OCHOBE BBITIOJTHEHHS CTYICHTAMH JIOMAIIHHX 33/IaHUi 1 1TabOpPaTOPHOTO
IpakTHKyMa. B TeueHne ceMectpa MpOBOAATCSA KOHTPOIIBHBIE Pa0OTHI M TEOPETHYCCKHUIA
KOJTOKBHYM. VITOrOBBIN KOHTPOITH OCYIIECTBISIETCS B (hOpME IK3aMeHa.

KoHTpoJIbHbBIE, KOJUTOKBUYMBI OLIEHHBAIOTCS 110 MATHOAIBHOM cHCTeMe. DK3aMeHbI
OLICHHUBAIOTCSI 110 CHCTEME: HEY/JOBIECTBOPUTENBHO, YIOBICTBOPHTEIBHO, XOPOIIIO, OTIHYHO.

Ha mpakTH4ecKuX 3aHITHIX KOHTPOJIb OCYIECTBIISCTCS PH OTBETE Y TOCKH M TIPU MPOBEPKE
JIOMAIITHUX 3a/IaHHUil.

B OCBOCHUM [MCHUIUIMHBI WHBATUIAMH W JHIAMH C OTPAHHMYCHHBIMH BO3MOXXHOCTSIMH
3M0pOBbsI OOJBIIOE 3HAYEHHWE HMMEET WHAWBHIyalbHas ydyeOHas paboTa (KOHCYIbTAllUU) —
JIOTIONIHUTENBHOE Pa3bsICHEHNE YIeOHOTO MaTepHara.

I/IHI[I/IBI/I,IIyaJIBHBIe KOHCYJIbTAllUU TI0 MNPEAMCTY ABJIAIOTCA  BaKHBIM q)aKTOpOM,
CMOCOOCTBYIOIINM HHIMBUIYaTU3aI[HH O0YICHHUS U YCTAHOBICHUIO BOCITUTATEIBHOTO KOHTAKTA
MEXIy TperojaBareieM W OOyJarolIMMCS WHBAIWIOM WM JHIOM C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3/I0POBbSI.

7.MarepuaasHO-TEXHHIECKOE 00€CIIEICHUE [0 TUCIUTLUIMHE (MOIYJIIO)

OCHAaIIEHHOCTE CHENATBLHBIX
THOMEIIEHUMN

HaumMeHoBanue cenualbHBIX
THOMENIEHUHN

IlepeyeHb NUIIEH3UOHHOTO
MPOrPaMMHOTO 00eCTIeYeHHsI

VY4aebuble ayUTOPUHI JUIs
MIPOBEACHUS 3aHIATUH JIEKIIHOHHOTO
THUIIA

Mebens: yuebHnast Mebenb
TexHHUYECKHE CPEACTBA 00y UCHUS:
9KpaH, IPOEKTOP

He npeagycmotpeno

VYuebHble ayAUTOPUHI g | MeOGenb: yueOHast Mebeb He npenycmotpeno
MPOBEICHUS MPaKTHYECKUX
3aHATHH, IPYIIIOBBIX "
WHIMBUIYalbHBIX  KOHCYJIBTALHH,
TEKyLIEro KOHTPOJIS u
NPOMEKYTOYHON aTTeCTalllH
Jns  caMmocTosTeNnbHOH — paboThl  OOydaroOUIMXCsl  MPEIyCMOTPEHbl  MOMEIICHUS,

YKOMIIJICKTOBAHHBIC CHGIII/IaJIHSHpOBaHHOfI M€6€J’II>IO, OCHAIICHHBIC KOMHBI—OTGpHOfI TEXHHUKOM C
BO3MOXXHOCTBIO IIOJKJIKOYCHHA K CCTHU «HHTGpHeT» 1 obecreyeHueM A0CTyIIa B DJICKTPOHHYIO

UH(POPMAITMOHHO-00Pa30BaTENIbHYIO CPEy YHUBEPCUTETA.

HauMmeHoBaHne moMeleHui 1iIst
CaMOCTOSTEIBHOH PabOTHI
oOyJaromuxcs

OcCHAILIEHHOCTD ITOMEIIEHUH I
CaMOCTOSTEIBHOH PabOoThI
obyJaromuxcs

HepequL JIMIOCH3HUOHHOI'O
nporpaMMHOIo obecrieueHust

[Tomenienue A caMoCTOSITENNbHOM
paboTel 0Oydaromuxcs (YUTaabHbII
3an Hayunoit 6ubnmoTexn)

Meo0enb: yueOHast Mebeh
Kommnexr  cnenuanu3upoBaHHOMN
MeOeH: KOMITBIOTEPHBIE CTOJIBI
O6opynoBanue: KOMIIBIOTEPHAS
TCXHUKaA C IIOOKIIIOYCHHUEM K
HHPOPMAITHOHHO-
KOMMYHHUKaIMOHHOM
«/HTepHeT» WM JOCTymOM B
SNIEKTPOHHYIO  MH()OPMAIIOHHO-
00pa3oBaTeNnbHyI0 cpeny
00pa3oBaTeNbHONM  OpraHM3allvy,
BeO-KaMepbl, KOMMYHHKAI[MOHHOE
obopynoBanue, obecreunBaroniee
JOOCTyTI K CEeTH HWHTCPHET
(mpoBoxHOE COCIMHEHHE u
0eCIIpOBOHOE  COCJAMHEHHE IO
texHoaoruu Wi-Fi)

CETHU




Ilomemienue A1 caMOCTOSITEIbHOM
paboThI 00yUaromuXcs (ayAUuTOpus)

Meb6enb: yueOHast MeOeb
Kommnexkr  crenuamu3supoBaHHON
MeOeIn: KOMITBIOTEPHBIE CTOJBI
O6opynoBanue: KOMIBIOTEPHAS
TEXHMKAa C TOJIKIIOYCHHUEM K
nH}opMaMoOHHO-
KOMMYHHUKaIOHHOH
«MHTEpHET» M IOCTYIOM B
9NIEKTPOHHYIO  HH(OPMaLUOHHO-
00pa3oBaTeNbHYIO cpeny
00pa3oBaTeNbHOM  OpraHU3aLyH,
BeO-KaMepbl, KOMMYHHKAaIOHHOE
obopynoBanue, obecreynBaroiiee
JAOCTyIl K CETHU HUHTEPHET
(mpoBogHOE COEZIMHEHHE u
0CCIIPOBOJHOE  COCJAMHEHHE IO
texHosornu Wi-Fi)

CETHN
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