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1. INTAHUPYEMBIE PE3YJIBTATBI ObYUEHUA

1.1. lean 1 3a7a4M JUCHUTIIHHBI
Lleab ocBOEHUsI AMCHUTIIMHBI :

OBJIaI[eHI/Ie OCHOBHBIMH ITOHATHUAMU, MCTOAAMHU KypCa MATCMATHYCCKOI'O aHaJIN34a, IIPUHIUIIAMHA
IMOCTPOCHUA OTOI0 KypcCa, BBIACHCHHUE €ro MECTa M pPOJIHM B CHCTEMC MATCMAaTH4YCCKUX HaykK,
IMPUIIOKCHUAX B APYTI'UX HAYKaAX, B IKOJIbHOM KypCC MaTCMaTUKMU.

33[[3‘11/[ JUCHMIIJIMHBI.

1. ChopmupoBarh mnpeacTaBICHUS 00 OCHOBHBIX IOHATHSIX MAaTeMaTHYECKOrO0 aHalu3a M HX
CBOMCTBAX;

2. BBIpa60TaTB YMCEHHUA W HABBIKKM BBIYUCICHHA IIPEACIOB, HAXOXKIACHUA IIPOM3BOAHBIX H
HHTCIrpajioB, J0Ka3aTCJIbCTBA CBOWCTB H TCOPCM, OTHOCAINIUXCA K OCHOBHBIM [IOHATUAM
MAaTEMATHYCCKOI'O aHaJInu3a,

3. Hay‘-II/ITI) MNPpUMCHATH MCETOABI MATECMATUYCCKOI'o aHajlin3a [JIA PCIICHUA 3aJdad, HaXOXICHUS
ITCOMCTPHUUCCKUX U CI)I/I?»I/I‘{CCKI/IX BCIINYHH,

4. Tlo3HaKOMHUTH C COBPCMCHHBIMH HAIIPABJICHUAMHA Pa3BUTHA MATCMATHYCCKOI'O aHAJIM3a U €TI0
IIPUITOKCHUAMM

5. JlaTh HayuHOE 000CHOBaHHUE MIKOJIBHOTO Kypca «Anredpa 1 Hayajia aHalIu3ay;

6. Crmoco0cTBOBATH Pa3BUTHIO TBOPUYCCKOI'O IIOTCHOMAJIa 06yqa101uer0051 B IMPpOHCCCC OCBOCHHUA
JaHHOI'o Kypca, AKTUBHU3allUuU CaMOCTOSTCILHOMI JACATCIIBHOCTU, BKIIOYCHUIO B
HCCICA0BATCIIbCKYIO pa60Ty;

7. ChopMupoBaTh TOTOBHOCTh OOYYAIOIIETOCS K peaau3alliy IOJYICHHBIX 3HAHUN W YMEHUH B
MPAKTUYECKOMN JICATEIILHOCTH.

1.2. IInanupyemble pe3y/abTaTbl 00y4eHHS

B pe3yjibTaTe OCBOCHUA JaHHOM JIHCUMILIMHEI y 06yqa}oumxc51 (1)0pMI/Ipy}OTCH CJICAYIOIINC
KOMIICTCHIIUU

[1IK-1. CnocoOeH ocBauBaTh U UCMOJIb30BATh TEOPETHUECKUE 3HAHUS U NMPAKTHUECKUE YMEHMS U
HAaBBbIKU B IPEIMETHON 00JacTH MPH pelIeHUH MPOo(eCcCUOHATIBHBIX 3aay.

[1K-3. CnocobGeH ¢opMupoBaTh pa3BUBAIOLIYI0 O00Pa30BaTENbHYIO Cpeay A JIOCTHKEHHUS
JMYHOCTHBIX, MPEAMETHBIX U METANpPEIMETHBIX PE3yJIbTaTOB O0yUEHUS! CPEICTBAMH MPEIO/IaBaAEMbIX
y4EOHBIX IPEAMETOB.

2. MECTO JUCHUILUIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM
INPOI'PAMMBI

JuciunanHa BXOAUT B o0s3aTenbHYIO 4acTh broka 1 «Jlucuummmasl (MOIYIHN)», U SBISICTCS
00s13aTeNTbHOM TSI U3YUYCHHUSL.

[Iporpamma aucuumaunbsl «MaTeMaTHUYECKH aHaliM3» MOCTPOEHAa TakuM oO0Opa3oM, 4YTo €€
OCHOBHBI€ TIOHATHS M METOJBI B MPAKTUYECKOM IUTAHE JOMOIHSIOT MPOTPaMMbI KYpcOB «Amnrebpay,
«Teopus unceny, «I'eomeTpus», «JIeMEeHTapHAsT MaTEMaTUKa.

JlaHHasi AMCUUIIMHA SBJSIETCS OCHOBOWM JJs W3ydeHwsl aucuuiuinH «/luddepernnansubie
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ypaBHeHUs», «30paHHbBIe BONPOCH! BHICIIEH MaTeMaTHKn», «Teopust QyHKIMI AEHCTBUTEIBHOTO H
KOMIIIEKCHOTO ITIEPEMEHHOTO».

3. OFbEM U COAEP KAHUE JUCHUIIJIMHBI

3.1. O0beM TUCHUNIINHBI

Ko-Bo yacos
IToxa3zareanb 00beMa AUCHMILIMHBI
O0BEM QUCIUILUIMHEI B 3aYETHBIX €AUHUALIAX 13
O0BeM QUCIHAIUIAHEL B 4acax 468
KoHnTtakTHas pabdoTa: 243,2
Jlexuuu 90
[IpakTrueckue 3aHATUS 144
KoHTakTHBIC Yachkl HA IPOMEKYTOUHYIO 9,2
aTTECTAIHIO:
[Tpempk3amMeHaIMOHHAS KOHCYIIbTAIIHSI 8
OK3aMeH 1,2
CamocTtosrenbHas paboTa 186
KonTponb 38,8

dopma NpoMeKyTOUHOM aTTecTalluu: SK3aMeH B 1, 2, 3 u 4 cemecTpax.

3.2. ConepxaHue TUCUMILTUHBI

Kou-Bo
4acoB
HaumeHoBaHue pa3/iesioB (TeM) o
JMCHUIIHHBI =2
e
= | =8
=5 | =N
= 2z B
2 | s
3 | =&
S =
Cemectp 1
4 4

Tema 1. IlpeaBapure/ibHbIe CBeICHUS 0 MATEMATHYECKOM aHAJIU3E.
JleicTBHTEIbHBIE YN CJIA.

[Ipeamer maTemaTndeckoro aHaiausa. Kpatkue HCTOpUYECKHE CBEICHUS.
CrpykTypa Kypca MareMaTu4eckoro aHanusa. [[oHATHs MHOXKeCTBa U
oTtoOpaxeHus. PaninoHanbHble U UppaloHaIbHble ynciaa. CBOWCTBO
YIOPAOYEHHOCTH. J{eficTBUTENbHbIE YHcia Kak OECKOHEUHbIE JIECATUYHbIE TPOOH.
PanmonanpHble ynciia Kak nepuondeckue feciTuunble 1podu. [lousarue o6
aKCMOMAaTHYECKOM IOCTPOCHUM MHOXECTBa AEUCTBUTEIbHBIX yHcen. M300paxkenue
NeHCTBUTENBHBIX YKces Ha MpsiMoi. [IpuMeps! 4iCIOBBIX MHOXKECTB. AOCOIIOTHAS
BeIM4MHA yKcaa. OrpaHUUEHHBIE U HEOTPAaHUYEHHBIE YHCIIOBBIE MHOXKECTBA.
MakcumMyMBbl 1 MUHUMYMBI YHCJIOBBIX MHOKECTB. TOYHBIE TPAHH YUCIOBBIX
MHOXeCTB. TeopeMa 0 CylecTBOBAHUM TOYHBIX IPAHEH.




Tema 2. IlousiTus pyHxkuum u nocjaenoparejbHocTu. [lpenen
MOCJ1e10BATEIHLHOCTH.

[TonsTHe nelcTBUTENHLHON QYHKIIUU JEHCTBUTEILHON IEPEMEHHOM.
OrpaHn4eHHOCTb, MOHOTOHHOCTH (hyHKIHMA. OOpaTHas u cI0XHask QYHKINU.
[ToHsTHS YKCIOBOM MOCIEIOBAaTEILHOCTH U MOATIOCHeAoBaTenbHoCTH. [Ipeaen
YHUCJIOBOM MOCIeI0BaTeabHOCTH. EnuHcTBeHHOCTD nipesena. [Ipocrteitime
CBOMCTBA Tpejena nocieaoBaTeabHOCTH. CBOMCTBA CXOASIIICHCSA
MOCIIE0BATEIHHOCTH. ApU(METHISCKUE OTIEPAIMH HAJ] CXOISITUMUCS
nocnegoBarenbHocTAMU. [IpenenbHblil nepexo/ B HepaBeHCcTBax. [Ipenen
MOHOTOHHOM MOCJIEI0BATEILHOCTH. YUCIIO € Kak mpejies mocie0BaTeIbHOCTH
(1+1/n)". Teopema Bonbiano — Beiiepmtpacca. Kpurtepuii Komm cxopumoctu
MOCJIe/I0BATEILHOCTH.

Tema 3. Ilpenen pyHkumu.

Onpenenenus npenena QyHKIuH B Touke 1o ['eiine u mo Ko u 3KBUBaIeHTHOCTh
3TUX onpezaeneHnii. CBoMCTBa penenoB GYHKIUA U CBOKWCTBA (PYHKITUH,
uMmeroux npenen. Oqaocroponnue npeaenst. [Ipenen Gynkumuu Ha
6eckoneuHoctu. Teopema o npezene cioxxHoi ¢pyHkiuu. [lepBolit u BTopoit
3amedarenbHble Ipenebl. DyHKIMU OJJHOTO MOopsAIKa U OECKOHEYHO MaJlble
¢byskun (otHOmeHHU «O» U «0»). DKBUBAICHTHbIE PYHKIIMH, TaOIUIA
SKBHBAJICHTHOCTH OCHOBHBIX JICMEHTAPHBIX (DYHKIIHH.

Tema 4. HenpepbIBHOCTH (PYHKIMH.

HenpepsiBHOCTh QyHKITNHN B Touke. OCHOBHBIE CBOMCTBA HEMPEPHIBHBIX (DYHKITHIA.
Onepanuu Haa HeNMpepbIBHBIMU (QYHKIUAMU. [IpeenbHblil mepexos moj 3HaKoM
HenpepbIBHON (yHKIMU. OrpaHIUEHHOCTh HETTPEPHIBHBIX HA OTPE3Ke (PYHKIUH.
JlocTrkeHHe SKCTpeMalIbHbIX 3HaueHui. Teopema o MpoMeKyTOUHBIX 3HAYEHHUAX
HenpepbIBHON ¢yHkunu. HenmpepsiBHOCTH 00paTHON GyHKImu. Touku pa3peiBa
GYHKIIMH 1 UX Ki1accuukarus.

Tema S. IlpousBognas u 1udpepeHumnal.

ITpouzBonHas u e€ pusnueckuil U reomeTpuueckuii cMpicisl. KacarenbHas K
rpaduxy ¢pyaxmun. Auddepenuupyemsie dynkmun. Auddepennnan u ero
reomeTpuueckuii cMpici. HenpepbiBHOCTS nuddepeHunpyeMoit pyHKIUH.
[IponsBoHas CyMMBI, Tpou3BeAeHUs U yacTHOTO. J{uddepenmpoBanue cioxHoi
u obpaTtHO# QyHKIMH. [Ipon3BOAHBIE OCHOBHBIX JIEMEHTAPHBIX (DYHKIIMH.
Jlorapudmuueckas npousBogHas pyHkuuu. HesBHO 3anaHHbIe QYHKIIUN U UX
muddepenumpoBanue. [lapamerpuueckoe 3ananue GyHKIUN 1 UxX
mnddepennmponanue. [IponsBoanbie u AuddepeHnranbl BBICIINX MOPSAKOB.

Tema 6. OcHOBHBIE TeopeMbl 1M (P PepPEeHINATBHOI0 HCYUCICHHUS.

JlokanpHbIe SKCTpeMyMbl GhyHKIIUU. Jlemma Depma 0 HEOOXOIUMOM YCIIOBUHU
JIOKaJIBHOTO 3KcTpeMyMma. Teopemsl Pomts, Jlarpanska u Kommu. [Ipumenenus
teopemsl Jlarpanska. [IpaBuno Jlonurans packpbITHs HEONIPEAEIEHHOCTEN C
MOMOIIBIO TPOM3BOIHBIX. Popmyiia Telaopa ¢ 0OCTaTOUHBIM CllaraeMbIM B (hopme
[Teano u B hopme Jlarpamxka. @opmyna Maknopena. bunom Heiorona. dopmyna
JleliOHMIIa TPOU3BOIHOMN BBICIIMX MOPSIKOB MPOU3BEACHNS (QYHKIIMH.

Tema 7. Ilpumenenue qud¢epeHIuATBHOT0 HCYUCTCHUS K UCCJIEI0BAHUIO
(pyHKIUIT K IOCTPOECHHUIO UX I'PA(PHUKOB.

[Ipu3Haku MOHOTOHHOCTH (PYHKIMHU. JlOCTaTOYHBIE YCIOBUS JIOKATHHOTO
SKCTpeMyMa QYHKIUU. 331241 O HAWOOIBIINX U HAUMEHBIIUX 3HAUEHUAX
¢byukuu. Hanpasienue BBITYKIIOCTH KpUBOW U TOUKM Meperuda. 'opusoHTanbHas,
BEpTUKAJIbHAS U HAKJIIOHHbIE aCUMNTOTHI. VccrienoBanue pyHKIUN U TOCTPOCHHE
rpaduxka.

12

Hroro B cemectpe 1

36

54




Cemectp 2

Tema 8. Onpenesienne u CBOMCTBA HeoNpPeaeJEHHOI0 HHTerpaJia. 2 2
[TepBooOpasHas GyHKIIUU U HEONPEAeAEHHBIN HHTEeTpal. JIMHEHHOCT 1
MPOTHBOMOJIOKHOCTH TU(PEPEHIIMPOBAHNIO HEONPEACIEHHOTO HHTETpaIa.
Tabnua OCHOBHBIX HEONpeAEAEHHBIX HHTEIPAJIOB.
Tema 9. OcHOBHBIE MeTOABI HHTETPHPOBAHUS. 4 4
Meto/ 3aMeHBl IEpEMEHHON. MeTo HHTErpupOBaHUs 110 YaCTsIM.
Tema 10. UaTerpupoBanue 1po0HO-paliMOHATbHBIX GYHKIMI. 4 4
Heomnpenenénusie HHTErpaibl OT IPOCTEHIINX palMOHANBHBIX 1po0el. CBeneHue K
MHTETpajaM OT IPOCTEHUIINX PallHOHAIBHBIX Ipobel. MeTox HeonpeaenEéHHbIX
K03()(PUIIMEHTOB U METOJI «BbIUEPKUBAHUI».
Tema 11. UnTerpupoBanne TpMroHOMeTPHYECKUX (PyHKIMIA. 4 4
WHTerpupoBanue paliMOHAIbHBIX TPUTOHOMETPUUYECKUX (QYHKLINH.
YHuBepcanpHas TPUTOHOMETpUYECKas OJCTaHOBKa. VIHTerpupoBanue
CUMMETPHUYHBIX PALIMOHATBHBIX TPUTOHOMETPUUYECKUX (PYHKIUHA,
TPUTOHOMETPUYECKHX OMHOMOB M IMTPOU3BEACHUN TPUTOHOMETPUUYECKUX (PYHKITHIA.
Tema 12. UHTerpupoBanne HPPANMOHAIbHBIX (PYHKIHHA. 4 4
WNuTerpupoBanne KBaJpaTUYHBIX U IPOOHO-TUHENHBIX HPPALOHATILHOCTEH.
JlpoOHo-nuHelHas nojicTaHoBKa. MHTerpupoBanue nupdepeHnnaibHbIX OHHOMOB.

Hroro B cemectpe 2 | 18 | 18

Cemectp 3

Tema 13. OnpenenéHHblii HHTErpaJj u ero CBOCTBA. YCJI0BUA 3
HHTErPUPyeMOCTH.
3aauu, NPUBOIALINE K MIOHATHUIO ONpeAeIeHHOro unrerpana. Ilonarue
orpeneseHHoro naTerpana. CBoiCTBa onpenenéHHoro naTerpana. Heodxoammoe
yCJIOBHE UHTErPUPYEMOCTH (DyHKIMU. BepxHue 1 HuKHUE UHTErpajibHble CyMMBI U
ux cBoicTBa. Kpurepuii uHTErpupyeMoCcTi. HEKOTOpBIE KI1aCChl HHTETPUPYEMBIX
GyHKIHIA.
Tema 14. OcHoBHas1 popmyJia HHTETPAJBLHOIO HCYHCICHUS. 3 6
OnpenenéHHblil HHTErpaj ¢ IEpEMEHHBIM BEpXHUM npeaenoM. Popmyna Herotona
— Jlent6uuna. MuTerpupoBaHue 1o 4actsaM B oNpeAeaéHHOM HHTerpalie. 3aMeHa
IIEPEMEHHBIX B ONpeeIEHHOM nHTerpane. @opmyna Telnopa ¢ 0CTaTOYHBIM
cllaraeéMbIM B UHTETpasibHON opme. MeTos psSIMOYTroJIbHUKOB U METOJ Tparnenui
pUOIMKEHHOTO BBIYMCIICHUS ONIPeIeIEHHBIX HHTETPAJIOB.
Tema 15. [IpusoxeHus onpeaeEHHOro HHTErpaJa. 3 10
[Tonsatue kBagpupyemMoit GUrypsl u e€ cBoiicTBa. Bbuncienue miomanei miockux
¢uryp. ['eomerpuueckuii cMpicn onpenenéHHoro uaTerpana. [lonsrue
KyOupyeMoro Tena 1 Bbiuncienue oobEémMoB. O0bEM Tena BpaieHus. [lonstue
cnpsmisieMoit KpuBoil. J{nmuna kpuBou. JlnnnHa nyru kak napametp. duddepennman
nyru. [Inomanp noBepxHocTH BpauieHus. [Ipunoxkenue onpenen€éHHOro MHTerpana
K HaXO)KJIEHUIO0 HEKOTOPBIX (PU3NYECKUX BEJINYMH.
Tema 16. Heco6cTBeHHbIEe HHTErPAJIbI. 3 4
HecoOcTBeHHbIN HHTErpai Mo 6€CKOHEYHOMY MPOMEKYTKY (HECOOCTBEHHBIN
uHTerpai 1 pona). Heco6cTBeHHBIN MHTErpal OT HEOTPAaHUYEHHOM QyHKIMK
(HecobcTBeHHBIN UHTErpai 2 poga). TeopeMbl cyliecTBOBaHUS.
Tema 17. UncioBble psijbl. 3 6

[TonsTre yncnoBoro psaa. YacTuaHbie CyMMBI M CXOIUMOCTD psiga. HeoOxomumerit
MPU3HAK CXOJMMOCTH YHCIOBOTO psiia. beckoHeuHast cymMmMa yObIBaro1neit
reoMeTpudeckoil nporpeccun. ['apmonnyecknii pan. Ilpu3zHaku cpaBHeHus,
HanamOepa 1 Komru cXonuMoCTH YUCIIOBBIX psiioB. HTErpanbHbIi MpU3HAK
CXOJMMOCTHU. 3HaKONIEpEeMEHHBIN psiJl, TpU3HaK JIeHOHMIIA CXOTUMOCTH
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3HAKOIIEPEMEHHBIX PSAIOB. AOCOIIOTHO U YCIIOBHO CXOJISAIIUECS YUCIOBBIC PAIBI, UX
CBOMCTBA.

Tema 18. ®yHKIIHOHAIbHBIE U CTEeNIEHHbIE PA/IBI.

OyHKIMOHATBHBIE TIOCTIEIOBATEILHOCTH U (DYHKIIMOHATIBHBIC psiibl. PaBHOMEpHast
cxonuMocTh (pyHkmuoHanbHoro psga. Kpurepuii Komm u npusnak Beliepmpacca
paBHOMEPHOW CXOMUMOCTH (PYHKIIMOHAIBLHOTO psijia. [loHsTHE CTENEHHOTO psfa.
Teopema AbGerns. Pannyc 1 061acTh CXOMUMOCTH CTENEHHOTO psina. CBolicTBa
creneHHbIX panoB. Pan Teinopa. Teopema o cxonumocTu psaa Teiiopa.

10

Hroro B cemectpe 3

18

36

Cemectp 4

Tema 19. @yHKIUH HECKOJbKHX MepPeMeHHbIX.

[Tpumepb! YUCTTOBBIX (PYHKIIMI HECKONBKUX MEepeMEHHBIX. I paduk yncnoBoi
yHKuMK 1ByX nepeMeHHbIX. [lonsaTHE eBKIMaI0BO poctpancTia R". [lonsTus
OTKPBITOTO, 3aMKHYTOT'0, CBI3HOTO MHOKECTB U 00JIACTH B €BKIIUJIOBOM
npoctpaHcTBe. [loHsATHS Ipeaena 1 HenpepbIBHOCTH YUCI0BON (YHKIIUU
HECKOJIbKUX NepeMeHHbIX. OCHOBHbBIE CBOMCTBA IIPEJIENa U HENPEPHIBHOCTH
(GYHKIMN HECKOIBKUX IEPEMEHHBIX.

Tema 20. YacTHble npon3Boanblie U ¢ depeHuupyeMocts GyHKIMIA
HECKOJIbKHX NepeMeHHbIX.

YacTHble mpou3BoaHbIE, T PepeHIUPYEMOCTh U Ju(depeHan GyHKInuH
HECKOJIbKUX NepeMEHHbIX. YacTHbIe MPOU3BOIHBIE U TU(PEepeHIal CIOKHBIX
(GyHKINH HECKOIBKHUX MEePEeMEHHBIX. YacTHBIC POU3BOIHBIE BBHICIIUX MOPSIAKOB,
CMELIaHHbIE IPOU3BOHBIE. Y CIOBUS UX HE3aBUCUMOCTH OT MOpsAKa
muddepennmpoBanus. uddepeHnmanst BHICIINX MOPSIKOB.

Tema 21. IlpuiioxkeHus1 YaCTHBIX MPOU3BOAHBIX U JH(pdepeHIIUATOB PYHKIMIT
HECKOJIbKHMX IepeMeHHbIX.

®opmyna Telinopa ns GyHKIIMN HECKOJIBKUX MEPEMEHHBIX.

[ToHsATHE TOKATBEHOTO IKCTpeMyMa (PYHKIIUN HECKOJIBKHUX ITEPEMEHHBIX.
HeoOxonumoe ycrnoBue sxkcTpeMyma. [loctarounoe ycioBre IKCTpeMyMa.
OkcrpeMyM (QyHKIMH ABYX nepeMeHHbIX. HesBHast Gynkmms. Cuctema HesIBHBIX
¢bynkuit. ['pagueHT QyHKunUM U ero reomeTpudeckuii cMpici. KacarenbHas
MJIOCKOCTH M HOpMaJslb K TOBEPXHOCTU. [ 'eoMeTpudeckuii cMbIch nuddepeHimana
(YHKIIUY IBYX NTEPEMEHHBIX.

Tema 22. /IBoliHbIe MHTETPAJIbI.

KBanpupyemocts u miomaas miockoil purypsl. OnpeneiaeHue JBOiHOro
nHTerpaia. Teopema o €ro CymecTBOBAHUM U €IMHCTBEHHOCTH. ['eomeTprueckuii
CMBICII U OCHOBHBIE CBOMCTBA JIBOMHOIO MHTErpaia. Beryuciienue 1BOMHOIO
MHTErpaa, HOBTOPHbIE MHTETPaJIbl. 3aMEHA IEPEMEHHBIX B JIBOHOM MHTETpaIe.
JIBOMHOI MHTETpa B MOJISAPHBIX KOOpaAnUHaTax. Ilnomans KpuBOIMHENHOTO
cermeHTa. Berancnenue naterpana IlyaccoHa ¢ moMoIbro ABOMTHOIO HHTETpaa.
HexkoTtopble ¢pu3znyeckre npuaokeHrue IBOIHHOro HHTerpaa.
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Tema 23. Tpoiinbie HHTErpaJIbI.

Kyb6upyemocts 1 006EM purypsl B TpéXMepHOM IpocTpancTse. Onpenenenue,
TEOpEeMa O CYLIECTBOBAHUU U €IMHCTBEHHOCTH U OCHOBHBIE CBOMCTBA TPOMHOTO
VHTErpajia. BerarciieHne TpoitHOro MHTErpaia 4epe3 MOBTOPHBIE HHTErPaJIbl.
3aMeHa IEpEMEHHBIX B TPOMHOM MHTerpaie. TpoiHOW HHTErpall B
HWIMHIPUYECKUX U cpeprudecKruX KoopauHaTax. | eoMeTpiuueckue NpuiioKeHus
TPOIHOr0 MHTErpasa: 00bEM QUrypsl MO TUIOIAASIM NapaIeIbHBIX CEYSHUH,
00BEM Tena BpalieHus, 00bEM KpUBOJIMHEHHOTO IapOBOTo cermeHTa. Hekoropeie
¢bu3nyecKre NpuIoKeHUs] TPOWHOTO HHTErpasa.
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Tema 24. MHOroMepHbie HHTEIPAJIbL.




N3mepumocts u Mepa XKopnana Gpurypsl B MHOTOMEPHOM ITPOCTPAHCTBE.
Omnpenenenue, TeopeMa O CYIIECTBOBAHUH U €IMHCTBEHHOCTH U OCHOBHBIE
CBOMCTBa MHOTOMEPHOT'O UHTerpasia. Beluucienne MHOrOMEpHOro UHTErpaja
4CPE3 MOBTOPHBIC MHTCTPAJIBI. 3ameHa MNEPEMCHHBIX B MHOI'OMCPHOM HMHTCIPAJIC.

Hroro B cemectpe 4

18 | 36

Hrtoro

108 | 144

4. YYEBHO-METOJUYECKOE OBECIHEYEHHUE CAMOCTOSTEJBHOM

PABOTBI OBYUYAIOHINXCA
Tembl pist Dopmbl Mertomm
Kou-Bo ecKoe DopMbI
camocrTosTeJibH | M3ydyaemble BOPOCHI CaMOCTOSITEJIbH
4acos . obecrevye | OTYETHOCTH
0ro U3y4eHus 0ii padoTHI
HHE
Cemectp 1
Tema 1. PannonaneHble yncia 10 N3yuenue VYuebHo- | KoHCIEKTHI,
[IpeaBaputenbH | Kak NEPUOJUUECKUE MaTepuaioB METOAMYE | IOMalIHUE
BI€ CBEACHHS O JeCATUYHBIC IPOOH. JICKITUH, CKOE 3aJIaHus,
Maremaruuecko | TouHble rpaHu BBIIIOJIHEHHE obecriedye | KOHTPOJIbH
M aHaju3e. YUCJIOBBIX MHOXKECTB. JIOMAIITHUX HUE bI€ padoTHI,
JlerCTBUTEIIbHBI 3aganuil. Pabota | quciumu | yCTHBIH
€ Yucna. ¢ yueOHOHI VHBI orpoc
JIATEPATypPOu
Tema 2. OOpatHas u cioxHas 11 N3yuenue VYuebHo- | KoHCIEKTHI,
[TonsiTus dbyukuun. [Ipenen MaTepuaioB METOAMYE | IOMalIHUE
byHKIMH U MOHOTOHHOH JIEKIUH, CKOE 3aJIaHus,
MOCJIEIOBATENbH | TIOCIE0BATEIbHOCTH. BBITIOJIHEHHE obecriedye | KOHTPOJIbH
octu. [Ipenen JIOMAIIHUX HHE ble padoTHI,
IOCJIENOBATENIbH 3amanuii. Pabota | qucCHumiI | yCTHBIH
OCTH. ¢ yueOHoit WHBI ompoc
JIUTEPATYpPOU
Tewma 3. Ilpenen | Ilonsitue 11 N3yuenune YyeOno- | KoHcnekTsl,
GbyHKIUY. AJIEMEHTAPHOMN MaTepuaioB METO/MYE | IOMalIHuE
(GyHKITUN. JIEKIUH, CKO€ 3a7aHu4,
OnQHOCTOPOHHME U BBITIOJIHEHHE obecriede | KOHTPOJIbH
OCCKOHEUYHBIE MPEIEIbI. JIOMAIITHUX HUE bI€ padoTHI,
OtHomenusa «O» u 3aganuil. Pabota | quCHUIUT | YCTHBIH
«O». C WHBI Oo1IpocC
yueOHO
JUTEPATYpPOU
Tema 4. Teopema o 11 N3yuenne VYuebHo- | KoHcrnekTsl,
HemnpepsIBHOCTE | HEMPEPHIBHOCTH MaTepHuasoB METOANYE | JOMAIIHUE
GyHKIUH. oOpaTHON (QYHKITUH. JIEKIIHH, CKOe 3a/1aHus,
Teopema o pa3pbiBax BBITIOJTHECHUE obecrieue | KOHTPOJIbH
MOHOTOHHBIX (DYHKIIHA. JIOMAITHUX HUE bIe PabOTHI,
3amanuii. Pabota | qucnumn | yCTHBIN
¢ yueOHOI VHBI onpoc




JIUTEPATYPOI

Tema 5. [IpousBonHbie 1 12 N3yuenne VYuebHo- | KoHcrmekTsl,
[IpousBonnas u | auddepeHunas MaTepUasoB METOJUYE | IOMAIllHHE
muddepeHnran. | BBICIIUX MOPSIKOB. JIEKIIUH, CKO€e 3aJIaHusl,
BBITIOJTHEHHE obecriedye | KOHTPOJIbH
JIOMAITHUX HUE bIe PabOTHI,
3amanuii. Pabota | qucnuin | yCTHBIN
¢ yueOHO# WHBI OTIpoC
JIUTEPATYPOM

Tema 6. ®opmyna MakiopeHa. 11 N3yuenue Y4eOHno- | KoHCHEKTHI,

OCHOBHEIE ®dopmymna JlerOHua. MaTepualioB METOINYE | JOMAIIIHUE

TEOPEMBI JICKITUH, CKOE 3aJIaHus,

muddepennmans BBITIOJIHCHHE obecrieue | KOHTPOJIbH

HOTO JIOMAITHUX HUE bIe PabOTHI,

UCYHCIIECHUS. 3amanuii. Pabota | qucnumn | yCTHBIN
¢ yueOHO# WHBI OTIpoC
JIATEPATypPOu

Tema 7. Pewenne 3anau Ha 12 N3yuenue YyeOHo- | KoHcnekTsl,

[Ipumenenue UCCIIeIOBaHHE MaTepUasoB METOJUYE | IOMAIllHUE

maddeperHnmans | GyHKIHA U TOCTpOCHUE JeKLUH, CKO€ 3a/1aHus,

HOTO rpadukoB. BBITIOJTHEHHE obecriedye | KOHTPOJIbH

WCYUCIICHUS K JIOMAIITHUX HUE bI€ padOTHI,

UCCIIETOBAaHHIO 3amanuil. Pabota | quciumu | yCTHBIH

byHKIMN 1 ¢ yueOHOHI VHBI orpoc

MIOCTPOCHHUIO UX JTUTEpaTypoit

rpauKoB.

HTroro B cemectpe 1 78 \ \
Cemectp 2

Tema 10. MeTton 8 N3yuenue Vuebno- | Koncnekrsl,

WNuterpupoBanue | HeonpeaeaEHHbIX MaTepuaioB METO/MYE | JIOMAITHUE

IpoOHO- K03 (HUIIMEHTOBH JIEKIIHH, CKOE 3a/1aHMA,

palMoOHAIBHBIX | METOJ BBITIOJIHEHHE obecrieue | KOHTPOJIbH

(byHKIIHIA. «BBIYEPKUBAHUIN. JIOMAIIHUX HUE bIe PabOTHI
3amanuii. Paborta | mucrumn
¢ yueOHOI UHBI
JUTEPATYpOn

Tema 11. YHuBepcanbHas 8 N3yuenue VYuebHo- | KoHcmekTsl,

WNHuTterpupoBanu | TpUroHOMeTpUUYECKast MaTepuaioB METOAMYE | JOMAIIHUE

e MO/ICTAHOBKA. JIEKIIHH, CKOE 3a/1aHMA,

TPUTOHOMETPUY | TpUTOHOMETPHUUECKUE BBITIOJIHEHHE obecrieue | KOHTPOJIbH

€CKUX (PYHKIMNA. | TOJCTAaHOBKH. JIOMAIIHUX HUE bIe PabOTHI
3amanuii. Paborta | mucrumn
¢ yueOHOI UHBI
JUTEPATYpOU

Tema 12. NurterpupoBanne 8 N3yuenue VYuebno- | KoHcrekTsl,

Wurerpuposanue | auddepeHnnaTsHOro MaTepuaioB METOAMYE | JOMAIIHUE

HMppaIMOHAIbHBI | OMHOMA. JIEKITHH, CKO€E 3a7aHus,

X QyHKIHH. BBITIOJIHEHHE obecriedye | KOHTPOIbH
JIOMAIITHUX HUE bIe paboTHI
3amanuii. Pabora | mucrumi
¢ yueOHoi WHBI
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JIUTEPATYPOI

Hroro B cemectpe 2 24 \ \
Cemectp 3
Tema 14. OnpenenéHHbII 8 N3yuenue VYuebno- | KoHcrnekTsl,
OcHoBHas UHTErpaJl OT YETHOH, MaTEpHaJIOB METOJUYE | IOMAaIlHUE
dbopmymna HEYETHOU U TICKITUH, CKOe 3a/1aHusl,
UHTETPaJIbHOTO | IEPUOANYECKON BBITIOJTHEHUE obecrieye | KOHTPOJIbH
HCYHCIICHHUS. G yHKITHIH. JIOMAITHUX HUE bIe PabOTHI
3amanuii. Pabora | mucuuinl
¢ yueOHOI HHBI
JIUTEPATYPOil
Tema 15. [Tnomane 8 N3yuenue VYuebno- | KoHcrnekTsl,
[Tpuinoxenus KPUBOJIMHEHHOTO MaTEpHaJIOB METOJUYE | TOMAaIlHUE
OIIPEEIIEHHOTO | CETMEHTA U IIJIoLIa/b JEKLUH, CKOE 3a/aHus,
UHTErpaa. o0nacTu B BBITIOJTHEHUE obecrieye | KOHTPOJIbH
apaMeTpUuecKoi JIOMAILIHUX HUE b€ pabOTHI
dbopwme. 3amanuii. Pabora | mucuuinl
¢ yueOHoit WHBI
JUTEpaTypon
Tema 16. HecoOcTBeHHbIE 8 N3yuenue YyeOHo- | KoHcnekTsl,
Hecob6cTBenHble | uHTErpassl 1-ro u 2-ro MaTEpHaJIOB METOJUYE | TOMAaIlHUE
HHTErpabl. pona JeKLUH, CKO€ 3a/1aHus,
BBITIOJIHEHUE obecrieye | KOHTPOJIbH
JIOMAIITHUX HUE ble paboThI
3amanuii. Pabora | mucuuiul
¢ yueOHoit WHBI
JIATEPATypPOu
Tema 17. Teopemsl 00 9 N3yuenune YyeOHo- | KoHcnekTsl,
YucnoBsle psiibl. | aOCOIIOTHO M YCIOBHO MaTEpHaJIOB METOJUYE | TOMAaIlHUE
CXOJISIIMUXCS YUCTIOBBIX JeKLUH, CKO€ 3a/1aHus,
psaax. BBITIOJTHEHUE obecrieye | KOHTPOJIbH
JIOMAIITHUX HUe ble padoTHI,
3ajaHuid. Pabota | aucnumi | yCTHBIM
¢ yueOHOMI WHBI orpoc
JIUTEPATYpPOU
Tema 18. [Tpusnaku 9 Nzyuenue VYyeOno- | Kontponbh
OynkumvoHansH | BeliepmTpacca, MaTEpUaJIOB MeToauYe | bie paboThl,
ble U cTeneHHble | Jupuxie u Adens JIEKIINH, CKOE YCTHBIN
pAOBL paBHOMEPHOU BBITIOJTHEHUE obecrieye | ompoc
CXOJMMOCTHU JIOMAIITHUX HUe
(GYHKIMOHATBHBIX 3ajaHuid. PaGora | aucrumi
pAIOB. ¢ yueOHoit UHEI
JIUTEPATYpPOU
Hroro B cemectpe 3 42 \ \
Cemectp 4
Tema 19. IlonsiTHE U OCHOBHBIE 6 N3yuenue VYuebHo- | KoHcrnekTsl,
OyHKIUU CBOIICTBA Tpeena MaTEpPHAIIOB METOaN4e | JOMAaIllHUE
HECKOJIBKUX YUCIOBOM (pyHKIIMH JEKLUH, CKO€E 3a/1aHus,
MEPEMEHHBIX. HECKOJIbKUX BBITIOJTHEHHE o0ecrniedye | KOHTPOJIbH
NIEPEMEHHBIX. JIOMAIIHUX HUe b€ pabOTHI
3amanuii. Pabora | muciuina
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¢ yueOHoit WHBI
JIUTEPATYpPOU
Tema 20. YacTHble TPOU3BOIHBIC 6 N3yuenue VYuebHo- | KoHCneKTsl,
YacTHbie u nuddepeniman MaTepuaioB METOAMYE | JOMAIIHUE
MIPOU3BOJIHBIE U | CIIOXKHBIX (PYHKIIMIA JIEKLIHH, CKOe 3a/1aHMS,
muddepeHupye | HeCKOJIBKHX BBITIOJTHEHUE obecrieye | KOHTPOJIbH
MOCTb (DYHKUUH | IEpPEeMEHHBIX. JIOMAIIHUX HUE pIe pabOTHI
HECKOJIbKUX 3aganuid. Pabora | mucrumi
MIEPEMEHHBIX. ¢ yueOHOI WHBI
JUTEPATYpPOU
Tema 21. ®opmyna Teitnopa pist 8 N3yuenue VYuebHo- | KoHCneKTsl,
[Tpunoxenus byHKIMU IBYX MaTepUajoB METOJIMYE | JOMAIIHHE
YaCTHBIX MIEPEMEHHBIX. JIEKLIHH, CKOe 3a/1aHMS,
MPOU3BOJHBIX U | DKCTpEMYM (YHKLIUHU BBITIOJTHEHUE obecrieye | KOHTPOJIbH
muddepeHnnano | AByX MepeMEHHBIX. JIOMAIIHUX HUE pIe pabOTHI
B QyHKIUH KacarenbHas 3aganuid. Pabora | mucrumi
HECKOJIbKUX IJIOCKOCTb. ¢ yueOHOI VHBI
IIEPEMEHHBIX. JUTEPATypOn
Tema 22. JIBOMIHBIE IOBTOPHBIE 8 N3yuenue VYuebHo- | KoHcnekTsl,
JIBoliHbBIE WHTErpaJibl. 3aMeHa MaTEpUaIIOB METOANYE | JOMAIIHUE
MHTErpaJibl. MIEPEMEHHBIX B JIEKLIHH, CKOE 3a/1aHMS,
JIBOITHOM MHTeTpajle. BBITIOJTHEHHE o0ecrnieuye | KOHTPOJIbH
JIOMAIIHUX HUE bIe PabOTHI
3agaHuil. Pabora | nucuumi
¢ yueOHOI UHBI
JUTEPATypOn
Tema 23. TpoiiHOM TOBTOPHBIN 8 N3yuenue YyeOno- | KoHcnekTsl,
Tpoiinbie uHTerpai. TpolHon MaTepHUaIOB METOAUYE | JOMAIHUE
MHTErpaJibl. MHTErpaj B JIEKLIHH, CKOE 3a/1aHMS,
LHWIMHJIPUYECKUX U BBITIOJTHEHHE o0ecrnieuye | KOHTPOJIbH
cepudeckux JIOMAIITHUX HUE b€ pabOThI
KOOPAMHATAX. 3amanuii. Paborta | mucrumn
¢ yueOHOI UHBI
JUTEPATYpOn
Tema 24. Mepa Kopnana. 6 N3yuenue YyeOno- | KoHcrekTsl,
MHoromepHsbie MaTepUajoB METO/INY€e | JOMAIIHHE
MHTETpaJIbl. JEKLUH, CKOE 3a/1aHus,
BBITIOJTHEHHE o0ecrniedye | KOHTPOJIbH
JIOMAIIHUX HUE b€ pabOThI
3amanuil. Pabota | nucuumi
¢ yueOHOI UHBI
JUTEPATypOn
Hroro B cemectpe 4 42
HTtoro 186

5. ®OHJ, OLEHOYHBIX CPEJCTB JJ51 MPOBEJEHUSI TEKYIIEN U
MPOMEKYTOYHOM ATTECTALIMM MO JUCUMUIIJIUHE
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5.1. IlepeyeHb KOMIETEHIMI ¢ yKa3aHMeM 3TanmoB UX (opMHUpPOBaHUSI B Npouecce OCBOCHUS
00pa3oBaTeJIbHOM MPOrPaMMbI

Koa 1 HauMeHOBaHHE KOMIIETEHIIMH

Jrtansl (POPMUPOBAHUS

[1K-1. CnocobeH ocBanBaTh U UCIOJIb30BATh TEOPETHUECKUE
3HaHUS U MPAKTUYECKHUE YMEHUS U HABBIKU B MPEIMETHOMN
o0JacTy pH pelieHruy npodecCHOoHaIbHBIX 3a/au.

1. PaboTa Ha y4eOHBIX 3aHITHSX.
2. CamocrosrenbHas padorTa.

[TK-3. Cnocoben hopMHupOBaTh pa3BUBAIOIIYIO
00pa3oBaTEeNbHYIO CPEy IS TOCTHKCHUS TMYHOCTHBIX,
MPEIMETHBIX 1 METANPEeIMETHBIX PE3YyJIbTaTOB 00yUCHHS
CpeICTBaMU MPENOaBaAEMbIX YICOHBIX MPEIMETOB.

1. PaGoTta Ha y4eOHBIX 3aHATHSIX.
2. CamocTosTenbHas padoTa.

5.2. Onucanue noka3sarejieil U KpUTEepHeB OLEHNBAHUS KOMIIETEHUMIA HA Pa3JIMYHbIX 3TaNax uxX
¢opMupoBaHusi, ONUCAHUE IIKAJ OLlEHHBAHUA

OuenuB | YpoBeHb Sran Kpurepu Mkana
aembie | chopmmup . "
KOMITET o- ¢hopmup Onucanne nokasareJiei onenupa | CNEHMBA
OBaHHUS HHSA
€HUMH | BAHHOCTH HUS
IIK-1 | Iloporossl | 1. PaGota | 3HaTh: Koncnex | Hlkana
i Ha — COBPEMEHHbIE KOHLIENIIUU, TEOPUH, | T, OLIEHUBA
y4eOHBIX | 3aKOHBI MU METOMBI B 001acTH QU3UKHK, | TOMAIIHE | HUS
3aHATUSAX | MaTeMaTHKU U HHPOPMATUKU U e KOHCIIEK
2. NEPCIEKTUBHBIC HAITPABIICHHS 3ajaHue, | Ta.
CamocTo | pa3BUTHSA COBPEMEHHOM HayKH; YCTHBIN [Hkana
ATENbHAS | — 3HAYCHHE U MECTO AMCUUIUINH orpoc, OLIEHUBA
pabota (U3UKO-MaTEMAaTUYECKOT O LIUKJIA B KOHTPOJ | HUS
o0riel KapTuHEe MHpa. bHas JIOMAIIIHe
VMETh: paborTa. ro
— SICHO U JIOTUYHO M3J1arath 3aJlaHHA.
MOJIy4YeHHbIe 0a30BbIEC 3HAHUS, [xana
— JIEMOHCTPUPOBATh TIOHUMaHUE OLCHHUBA
o011eil CTPYKTYpbl AUCIMILIIUH HUA
(bU3UKO-MaTEMATUYECKOTO ITUKJIA U YCTHOrO
B3aUMOCBS3H UX C IPYTUMU OIpoca.
NUCLIUILINHAMU, Ikana
— CTPOUTb MOJIENIN pPeabHbIX OOBEKTOB OLCHHBA
WJIH TIPOLIECCOB; HUs
— Ipo(EeCCHOHAIIBHO PeIIaTh 3a/1a4u, KOHTpPOJI
CBSI3aHHBIE C MPEJMETHOM 00JIacThIO, C BHOM
Y4E€TOM COBPEMEHHBIX JTOCTHKECHUI paboTHL.
HaYKU;
— TMPUMEHSATh HH)OPMAITIOHHO-
KOMMYHHUKAIIIOHHBIE TEXHOJIOTUU TS
3¢ (HEeKTUBHOTO pPElIeHUs] HAYYHbIX U
MPUKIIAIHBIX 3a/1a4, CBS3aHHBIX C
IpeIMETHOM 00JIaCThIO.
[Iponsuny | 1. PabGora | 3HatTh: Koncnekr | Hlkana
TBIN Ha — COBpEMEHHBIE KOHIIEIIHH, TEOPHUH, , OILICHUBaH
y4eOHBIX | 3aKOHBI U METOJbI B 001acTH (PU3UKH, | JOMAIIHEEe | Us
3aHATUSX | MaTeMaTHKU ¥ WHPOPMATHKH U 3aJjaHie, | KOHCIEKT
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OuenuB | YpoBeHb Jran Kpurepu Mxkana
aemble | copmup N H
KOMILET o- $hopmup Onucanue noka3saresen oleHnBa OLICHUBA
eHuun | Bammoctu | oo HUS it
2. NEePCIEKTUBHBIC HAIIPABICHUS yCTHBIE a.
CamMocTO | pa3BUTHUS COBPEMEHHOW HayKH; OIIPOCBI, [Ixana
ATeJIbHAs | — 3HAYEHHME U MECTO AUCLUIUIMH KOHTPOJIb | OLIEHUBaH
pabota (U3MKO-MaTEMaTHIECKOTO LIUKJIA B Hast ust
o01elt KapTUHE MHpA. pabora. JIOMaIITHeT
YMers: 0
— SICHO U JIOTMYHO M3/1arathb 3aaHMs.
MOJTy4deHHbIE Oa30BbIe 3HAHUS; Hlkana
— JIEMOHCTPUPOBATh IOHUMAaHUE OLIEHUBaH
o01Iel CTPYKTYphI JUCIUILUIHH ust
(bU3MKO-MaTEMAaTUYECKOT 0 LIUKJIA U YCTHOTO
B3aMMOCBSI3H UX C APYTUMH orpoca.
JUCLUIUIMHAMY, Hlkana
— CTPOUTH MOJETH PEaTbHBIX OOBEKTOB OLICHUBAH
WY TIPOLIECCOB; ust
— po(eCcCHOHANBHO pelaTh 3a/1a4H, KOHTPOJIb
CBSI3aHHBIE C IIPEIMETHOI 00J1aCTbI0, C HOMU
Y4ETOM COBPEMEHHBIX JIOCTHKCHUN paboTHI.
HaYKU;
— MIPUMEHATH NHPOPMAITMOHHO-
KOMMYHHUKAI[MOHHBIE TEXHOJIOTUHU TS
3G PEKTUBHOTO PEIICHUS] HAYYHBIX H
IPUKJIA/IHBIX 3a/1a4, CB3aHHBIX C
PEIMETHOM 001aCThIO.
Bnaners:
— CIIOCOOHOCTBIO K JIOTHUYECKOMY
paccyxIeHHIO;
— MOZAETMPOBAHUEM JIJISl TIOCTPOCHUS
00BEKTOB U MPOLIECCOB, ONPEETCHHS
WM TIPEICKa3aHMsI UX CBOMCTB;
— OCHOBHBIMU METO/IaMU PeIIeHUs
3aj7a4, chOpMyIUPOBAHHBIMH B paMKax
IpeIMETHBIX 00nacTel.
IIK-3 | Iloporoser | 1. PaGora | 3Hath: Koncnekr | Hlkana
i Ha — XapaKTePUCTUKY JTUYHOCTHBIX, , OLIEHUBaH
y4eOHBIX | MeTanpeIMEeTHBIX U MPEAMETHBIX JIOMaIHee | us
3aHATUSAX | Pe3yJbTaTOB 00pa3oBaTEIbHON 3aJjaHue, | KOHCIEKT
2. NEeSITETTHHOCTH B KOHTEKCTE B YCTHBIN a.
Camocro | mpeaMeTHOM 00aacTu; crocoOb! orpoc, [kana
ATENbHAS | OKa3aHWs WHIWBHIYaTbHOMN KOHTPOJIb | OIEHHBAH
pabota Me1arornyeckoi oMo U Hast ust
MOJIEP)KKH 00yJarOIIMMCS B pabora. JIOMAaIIHer
3aBUCUMOCTH OT UX CIIOCOOHOCTEH, 0
00pa30BaTeNbHBIX BO3MOXKHOCTEH U 3aJaHHs.
noTpeOHOCTEH. [Mkana
VYMeTh: OIICHUBAaH
— OKa3bIBaTh JJPECHYIO ust
MeIarOrMYEeCKYI0 TOMOIIb U YCTHOTO
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OuenuB | YpoBeHb Jran Kpurepu Mxkana
aemble | copmup N H
KOMILET o- dopmup Onucanue noxkasaresei oleHnBa OlleHUBA
€HIMH | BAHHOCTH OBAHHH HUSA s
MOAJICPKKY 00 yJaroIIMMCs, B ompoca.
3aBUCHMMOCTHU OT UX CIIOCOOHOCTEHA, [lIxama
00pa3zoBaTeIbHBIX BO3MOXKHOCTEH U OIICHHBAaH
noTpeOHOCTEH, B IIpoliecce usi
JIOCTHDKCHHS METAIPEIMETHBIX, KOHTPOJIb
MPEIMETHBIX ¥ JTHYHOCTHBIX HOM
pEe3yIbTaTOB. paboTHI.
[Iponsuny | 1. PabGora | 3Hath: Koncnekr | Hlkana
TBIN Ha — XapaKTEPUCTUKY JTUIYHOCTHBIX, : OIICHHBaH
YU4eOHBIX | METalmpeIMETHBIX U MPEIMETHBIX JIOMAIIHee | us
3aHATUSAX | PE3YIbTaTOB 00Opa30BaTEILHOM 3aJaHue, | KOHCICKT
2. JIEATECILHOCTH B KOHTEKCTEC B YCTHBIE a.
CamocTo | mpeaMeTHOM 001acTH; ClIOCOOBI OTIPOCHI, [Ixama
ATeIbHAS | OKa3aHWS WHIUBUIyaTbHOU KOHTPOJIb | OIICHUBAH
pabora IeIarOrM4eCKOM IMOMOIIHN K Has ust
MOIJICP)KKHA 00YJarOIIUMCS B pabora. JIOMAIITHET
3aBHUCHMMOCTHU OT UX CIIOCOOHOCTEHA, 0
00pa3zoBaTebHBIX BO3MOXKHOCTEH U 3a/IaHMS.
moTpeOHOCTEH. [[Ikana
YMeTs: OlLICHHBaH
— OKa3bIBaTh aJ[PECHYIO ust
Mearoru4ecKyro MoMoIIb U YCTHOTO
MOAJEPKKY 00y4arommcs, B ompoca.
3aBUCHMOCTH OT MX CIIOCOOHOCTEH, IIxama
00pa3zoBaTelIbHBIX BO3MOKHOCTECH U OIICHHBaH
noTpeOHOCTEH, B TIpoliecce usi
JOCTHIKEHUS] METaNPEIMETHBIX, KOHTPOJIb
MPEIMETHBIX ¥ IMTHOCTHBIX HO¥
pE3yNIbTaTOB. paboTHLI.
Bnaners:
— CITOCOOHOCTBIO U OIIBITOM
MIPUMEHEHHUS B TIPSIMETHOM 00JIaCTH
Pa3IMYHBIX CIOCOOOB OKa3aHUS
aJpeCHOM MeIaroru4ecKor MoMOIIHU 1
MOJJEPKKHU 00yJaromuMcs B
3aBUCHMOCTH OT MX CIIOCOOHOCTEM,
00pa3oBaTeNbHBIX BOZBMOXHOCTEHN U
noTpeOHOCTEN.
IlIxana oneHUBAHUS KOHCIIEKTA
Kpurepuii baniabl
Crynent Harucan 0 — 10% Bcex ekt 0
Ctynent Hanucan 11 —20% Bcex neknuit 1
Crynent Hanucan 21 — 40% Bcex Jekiui 2
Crynent Hanucan 41 — 60% Bcex Jiekuuii 3
Crynent Hanucan 61 — 80% Bcex eknuit 4
Crynent Hanucan 81 — 100% Bcex nmekmuit 5
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[IIxaja oneHMBAaHUS JOMAIIHEro 3aJaHus

IToxa3zaTenn Baniabl

CtyaenT npaBuwibHO BbITOHIWI 0 — 10% nomarinero 3agaHust 0
Crynent npaBmwibHO BbIonHWI 11 — 20% nomarHero 3aganus
CryaeHT npaBmibHO BbITOHII 21 — 40% nmomanHero 3amanus
CryneHT npaBmibHO BbITONHIIT 41 — 60% nmomanHero 3amanus
CrtyaeHT npaBmibHO BbITOHIII 61 — 80% momarnHero 3amganus
CrynenT npaswibHO BeIoHIII 81 — 100% momaniHero 3aganus

P WN -

Ikaja oueHUBaHKMS YCTHOI'O ONPOCa

Kpurepuii ouennBanus Bbanabl

CTyeHT OTBETHJI Ha BONPOC U MOKa3aJl TOJTHOE U YBEPEHHOE 3HAHNUE TEMBI 5
CryaeHT OTBETUII Ha BOMPOC, OAHAKO B OTBETE MPUCYTCTBYIOT HECYIIECTBEHHBIE 4
OIIMOKHU, HENOCTATKU U HEAOYETHI
CTyzeHT B 11eJIOM OTBETUJI Ha BOIIPOC, HO B OTBETE UMEIOTCS 3aMETHBIE U TpyObIe 3
OIMOKH, HEAOCTATKU U HEAOYETHI
CTyneHT He OTBETUJI Ha BOIIPOC, HO UMEIOTCA OoJiee IBYX MPaBUIbHBIX UJIEH WIIN 2
MOJIX0JIOB K MPAaBUJIBHOMY OTBETY
CTyaeHT He OTBETHJI Ha BONPOC, HO HMMEKTCA TOJBKO OJHA-IIBE WACH WIIU 1
MOJXO0/Ibl K IPABUIILHOMY OTBETY
CTyaeHT He OTBETHJI Ha BOITPOC U MOKAa3aJ MOJHOE HE3HAHWE TEMBbI 3aJJaHus 0

IIIkaja oueHNBaHUSI KOHTPOJIbHON PadoThl

IToka3arTein Banasl

o

Ctynent npaBuibHO BbinosnHuI 0 — 4% Beex 3aianuit

CtyneHT mpaBuiibHO BeimonHUI S — 10% Bcex 3amanuit

CryneHT npaBmwibHO BeITONHMT 11 — 20% Beex 3amanuii

Crynent npasmibHO BeImoHWT 21 — 30% Beex 3amanuii

CtyneHt npaBmibHO BeinonHuI 31 — 40% Bcex 3amanuit

Crynent npasmwibHO BeIoHUT 41 — 50% Beex 3amanuii

CtyneHT npaBmibHO BbIMonHUI 51 — 60% Beex 3amanuit

CtyneHT npaBwiIbHO BITONHWI 61 — 70% Bcex 3amanuii

Ctynent npaBmibHO BeimonHua 71 — 80% Bcex 3amanuit

OO |NOOTIAWIN| -

CryneHT npaBmiibHO BeITOHUI 81 — 90% Bcex 3amanuii

[EEN
o

Crynent npaBuwibHO BeIOTHII 91 — 100% Bcex 3amanmuii

5.3. TunoBble KOHTPOJbHbIE 3aJIaHUSl WJIM HHbIe MaTepHaJibl, He0OXOAMMBbIe /I OLEHKH
3HAHMH, YMEHMii, HaBBIKOB M (MJIM) ONBITA [eSATEJbHOCTH, XAPAKTePU3YIOIIHMX 3Talbl
(opMupoBaHus KOMIIETEHLIHII B Ipolecce 0CBOEHHUsI 00pPa30BaTeIbHOM IPOrPaMMBbl

IIpuMepHBIH CHUCOK TeM I KOHCIIEKTA
Cemectp 1

1. JlelicTBHTEIIbHBIC YHCIIA.

2. TonaTus GyHKINU U TOCITIEIOBATENBHOCTH. [Ipeien mocnenoBaTeIbHOCTH.
3. Ipenensl QyHKIMIA.

4. HenpepbIBHOCTbh (PYHKLIUH.
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[TpousBonnas u quddepeHma.
OcHoBHBIE TeopeMbl Tu(hepeHITNaTFHOTO CUUCIICHHUS.
[Tpumenenne auddepeHnnanbHOro UCYUCICHUS K UCCISTOBAHUIO (DYHKITHIA.

Cemectp 2

[ToHsiTHE M CBOMCTBA HEONPEIEIEHHOTO UHTETpaa.
OcCHOBHBIE METOABI HHTETPUPOBAHUS.
WuTerpupoBanue 1poOHO-paiMOHATBHBIX (DYHKITHIA.
WHTerpupoBanue TPUroHOMETPUYECKUX (QYHKLUH.
WuTerpupoBanue UppaioHAIBHBIX (PYHKIUH.

Cemectp 3

OnpenenéHHblil MHTErpaji U €ro CBOICTBA. Y CII0BUS HHTETPUPYEMOCTH.
®opmyna Hetorona — JleliOHuIa u € npuMeHeHwMs.

I'eomerpuueckue U GU3NIECKUE TPUITOKEHHUS ONPEACIIEHHOTO HHTETpaa.
HecoOcTBeHHbIe HHTErpabI.

HucnoBble psabl.

QOYHKINOHAIbHBIE U CTEIICHHBIE PSI/bIL.

Cemectp 4

IIpenen u HeNpPepbHIBHOCTh (PYHKIIUU HECKOJIBKUX ITEPEMEHHBIX.

YacTHble pou3BoAHbIE, AU PepeHINPYEMOCTh U Au(epeHIIrat.

[IpunoxeHus 4acTHBIX IPOU3BOAHBIX U JU(PPepeHINanoB GyHKIUNA HECKOIBKUX EPEMEHHBIX.
JIBOMHBIE MHTETPAJIBI.

Tpoiinble uHTErpabl.

MHOroMepHbI€ UHTETPAJIBI.

IIpumepHbIe 3a1a4M TOMALIHET0 3a/IaHUS
Cemectp 1
. IlpenctaButh B BU€ OOBIKHOBEHHOM JAPOOH MEPUOAUIECKYIO IECATUIHYIO 1pOOb:

a) 3,7(936); 0) 7,1(603); B) 1,(15); r) 2,(45).

. HaiiTi TOYHYIO BEPXHIOIO U TOUYHYIO HHKHIOIO I'PAaHH YUCIOBBIX MHOKECTB:
a) A= {\ 1(:]:217, ne N}u[l, 2); 6) A= neNju (s, 23].
. HaliTu npenen mociaeqoBaTeIbHOCTH:
a) lmsm 6) rI}iinoox/n+8(x/n+7— n+2); B) !'m(zin:5_2n;:37nj-
Haiitu npenen pyHkuuu:
o T om( L) o mIRl o
. Haiitu mpousBoanyto Y'(X) GpyHKIuH:
a) y=arctg(shx); 6) y=Inharcsin J1-e%; B) Y = (arccos x)\W ;0 T) y =X
. Haiitu BTOpYyto npousBoanyto Y"(X) QpyHKIuH:
a) y=-/x—(x+Darctg-/x; 6) y:InX+j; B) y=e""%,

17



. Haiiti mpousBoanyo Yy"(X) mapamMeTpuyecKu 3aJaHHON QYHKIIUH:

a) X=1/2t—t?, y=arcsin(t-1); 6) x=19°t, y=cos’t; B) X = Intgt, y=,12t.
sin
. Paznoxuts MHOTOWIEeH P(X) B psin Teitiopa ¢ IEHTPOM B TOUKE Xo:
a) P(x)=x*-6x°+8x, x,=-1; 6) P(x)=(x+1)*-16x*, x,=1.
. HaiiT mHTEpBasbl BO3pacTaHust U yOBIBAHUS W TOUKH SKCTPEMyMa ()YHKIIHH:
3
a) Yy =x-5arctgx; 6) y=x%"; B) y=x’Inx; r)y:);+l.
X
. HaiiT mHTEpBaIbI BBITYKIIOCTH U TOYKH TIepernda GpyHKIINK:
a) y=x*Inx; 6)y:x2+l; B) y =6x® —8x°; r y=x'e”
X
. Haiitu acumnroTsl rpaduka pyHKIUU:
e* +4e arctgx + 2x* +5X
a)y=—— 6)y:97; B) Y= 5 — .
e’ —e 3arctgx — (x+D)°(x-=2)
. Haiitn Hanbosbinee n HauMmeHblIiee 3Hadenus: pyukuuu y = f(X) Ha otpeske [a,b]:
a) y=x'+4x, [-2.2];  6)y=, o 23w y=x-7x +1x, [0.2].
X"+

Cemectp 2
. Haiitn Heonpenen€HHplii HHTErpall, UCIOJIb3Yysl METO MHTETPUPOBAHMS 110 YACTSIM:
a) j (X +1)sin( 4x) dx ; 6) j (5x —2)e? dx ; B) j x%In xdx.

. Haiitu Heonpenen€HHplii MHTErpall, UCIOJIb3Yysl METOJI 3AMEHBI IIEPEMEHHOM:

)I x+1 . 6 J‘ sin xdx B)jx(2x+5)1°dx; r) J'xzexp(2x3+1)dx.

X-/x—1 J1+3cosx

. Haittu Heonpenen€HHplil HHTETpaANl OT APOOHO-PAITHOHAIBHON (DYHKIIHH:

X+3 x>dx x dx
2 J 2 J‘x2—6x+5’ ®) j(x+1)(x+2)2'

. Haiitn Heonpeien€HHplil HHTETpaAJI OT TpHFOHOMeTquecxoﬁ GyHKIUU:

a) Isin5 xdx; 0) insc);gi ; B) .f

r) jcos3 xdx .
sin*x’

. Haiitn HeonpenenéHHbIN UHTETPAI OT KBaJAPATUUYHON UPPALMOHAIIBHOCTH:

3/2
a) J.\/de; 6) -[(xzflrxl)f”2 ®) I(;(—Jr:l”j &

Cemectp 3
. BprancnuTe onpenenéHHbIil HHTErpat:

7 xdx )J-fdx

) [
%6 C0S° X

1 5
B) Iarcsin xdx; 1) Iln xdx:
0 3

. Haiitu niomanp ¢urypsl, orpaHi4eHHON JTMHUSIMU Ha OTpPE3Ke:
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1/x

a) y:eTHyzo,1§x£2; 0) y=§ny=17—x2,1§x£4.
X X

. Haiitu anuny nyru KpuBOii B IPSIMOYTOJIBHBIX KOOpIUHATAX

x? Inx 7

a) y=", - l<xs2; 6) y=-/1—x* +arcsin X, 0<xsg.

. Haiitu 00bEM Tena, 00pa3zoBaHHOTO BpalieHueM BOKpYyr oc OX KpUBOIi:

a) y=——, 0<x<In5; 6) y=(x+1)"'x, 0<x<1.

. Haiitu HecoOcTBeHHBIN nHTETpa 1-ro pona:

Todx Todx r x dx
a — 0 _— B .
) !xlnzx ) -!.eﬁﬁ ) !(x+1)(x+2)(x+3)
. HCCHGI{OBaTB Ha a6COJHOTHyIO 1 YCIIOBHYIO CXOJAUMOCTDH YHCJIOBOH pHI[
D" . 6) (=D)"*(n+4). B) na
ann?”4 nzll 3’ n+5 21:( D’ (2n+1)I

. HaiiTit 0611acTh CXOOMMOCTH CTENIEHHOTO PAIA!

(4x+7)" = . (3x)*"
X 0) 2x+5" ; .
Z(n+1)(n+3) nzzll( ) Z_; n3/2
. Pasnoxwurs B pan Teiinopa no crenensam X pyukuuio Y = Y(X) u ykaszaTh 061acTh CXOAUMOCTH PAJIA:
2
X (eX - e‘X) 3
Q) y=——; 6) y=—rrtm; B) y=(X+X")arctg x.
1+5x—6x° X2
. Haiiti cymmy crernenHOTO psifa U yka3aTh ero 001acTh CXOAUMOCTH:
a) iZﬂ—i—lXZn . 6) ZOO: Xn+2 . B) inzxn
o n ’ = (n+2)n!’ n=0
Cemectp 4

. Haiitu nBoitHoi npexnen:

Dlim~ o X im0y ch o, —1; e lim[1+ 2]
H4xy+3y X—y X X“+y % Xy

y—w

. HamcaTp ypaBHeHMe KacaTeIbHON ITIOCKOCTH K HOBEpXHOCTH Z = Z(X,Y) B Touke M (X, Y,):

pz=-2 M2 6 =2, M@2: » 2= mMad.
xy 1+xy

. Haiiti yactHble mpon3BoaHbIe Z, U Z, cioxHOW pyHKImuU Z = Z(X,Yy),Tae X = X(u,0) u

y = y(U,0) , UCcTIONB3ysl HKHBAPUAHTHOCTH (popMbI AuddepeHIInaa nepBoro MopsIKa;

2
X u+ov

a) z=arctg(x*-y), X=UuU, y=u’-0’; 6) z="—, x=e"", y=e",
y
. Haiiti yacTHBIC TPOU3BOAHBIE Z, U Z’y HESIBHO 3a7aHHoi QyHkmu Z = Z(X, Y):
a) sin z+xy’z = xy; 6) e’ +4z=xcosy; B) In(1+xyz) +z = x%y°.

4 " 14

(V) 14 .
. HaiiTi yacTHbBIE TPOU3BOIHBIE BTOPOTO TOPSIAKA 5, , Z,, Z, ¥ Zy, QyHKmmu Z = Z(X,Y)!
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10.

11.

. Haiit mpenen mocnemosarensuoctr lim

. Haiit mpenen dpynkium lim

a) z=sin(xy+cosy); 6) z=In(1+x2y*);  B) z=arctg(x’y*); r) z=x".

. Ha¥iTi yacTHYI0 TPOU3BOIHYIO BBICIIETO MOpsaKa GyHKIUU Z = Z(X,Y):

0°z o'z X-y o'z

—°  z=eY; 6 L 7= : = z=In(1+x*+Vy?).
ox20y ) xdy® iy acay ( YY)

a)

. Pasnoxuts muorounen P(X,y) B psin Teiinopa ¢ neHTpoM pasnoxkenus B Touke M (X,, Y,):

a) P(x,y)=x"+2xy+Yy*, x,=1vYy,=-1; 6) P(X,y)=x>+Xy+Xx-Yy, X,=-1Y,=-1.

. Haiiti nokanbHbIe SKcTpeMyMbl QyHKIUU Z = Z(X, Y) !

a) z=xy—|nx+i; 6) z=x>—y>-3xy; B) Z=xy(l-X-Y).
Y

. U3menutsn NOPAIOK HHTEIPUPOBAHUS B IIOBTOPHOM MHTEIrpalic.

2 2y zl4  sinx 1 1-x 2 J2=x
a) [dy[f(xy)d; 6) jdxjf(x,y)dy; B) [dx [fOooy)dy; 1) fdx [f(xy)dy.
0 0 0 0 0 _1x? 1 0

Haiitu nBoiiHoi uHTETpa:

2) [[(y-xdxdy, rre D=f<x<3 x<y<xf;
6) }Jafﬂgzdxdy, rie D={x*+y?<1 x>0, y>0};
B) H\/mdxoly, rjie D={x2+y2316, XSySX\E};
r) ﬁydxdy, e D={x*+y?<2x, y=0}.

5

Haiitu TpoitHOM MHTErpa:

a) jﬁxz(l—y)dxdydz, rie H={x+y+z<1 x>0, y>0, z>0};
H

0) Hj(x+y)dxdydz, rae H:{OSXSL X2 <y<x, ySZSZy};
H

B) m.xyzzdxdydz, e H={x2+y2+22§1, x>0, y>0, 220};
H

r) ”j(xz +y2)dxdydz, rme H= {x2 +y2+22<9, xX*+y* < z}.
H

IIpumepHbIe 321aHUA KOHTPOJILHOMH padoThI

Cemectp 1

. IlpeacraButh B BuJie OOBIKHOBEHHOU JAPOOU MEPUOAMUECKYIO AeCATUUHYIO 1po0b 4,(135).

(n+3)!+4(n+1)!
e 5(n+3)1-7(n+2)!1"

xl—X—3
Xx—-8 2+i/; '

Haiitu Touku pa3pbiBa GyHKIUU Y = U YKa3aTh UX THIIL.

log , x|
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© N o O

10.

11.

. Haittu Heonpenen€nubIi HHTErpan .[

. Haittu HeonpenenénubIi HHTErpan .[

. Haititu Heonpenen€HHslii HHTErpal _[

. Haittu HecoOcTBeHHBIN HHTETpa 1-TO poaa I

0
. HccnenoBath Ha a6COJ'IIOTHyIO " YCIIOBHYIO CXOAUMOCTDb YHCI0BOM pAax Z

2_9x+1

Haiitu npoussoanyio Gpyskmuu Y = (X° —Xx* +3x+7)*

Haiiti ipom3BoHyro Y'(X) mapaMeTpruecK 3a1aHHOM (GYHKIHE X = arcsin/t, y = (1+ Jt )1/2.
Haiitu npoussoauyro Y'(X) HesBHO 3amanHoi Gpynkuun Y = y(X): Xxy—Iny=3.

Haiitu ob1iiee BeIpakeHHE IS TPOM3BOIHOM mopsiaka 7 oT pyakmun Y = In(3x—2) .

" X
HaiiTu nntepBanbl Bo3pacTaHusi U YObIBaHUS U TOYKU IKCTpeMyMa QYHKIMH Y = ——.

In x

2
HaiiTi MHTEpBAIbI BHITYKIOCTH U TOYKH Mepernba GpyHkmun y = Xe * /2,

5x% —2x+1

Haiiti acumntotsl rpaduka GyHKIMA Y = ——————.
4xX° —=7Tx+3

Cemectp 2
3
de .
X

In x

. Haiitu Heonpenen€HHplii MHTErpal J'idx .

X~/In x+1

. Halitn HEeonpeneI€HHbIN HHTErpall J. xarctgx dx .

o N . X+3 . o
HaI/ITI/I HeOHpeI[eJICHHI)II/I I/IHTerpaJI J- dX METOAOM «BI)I‘-IepKI/IBaHI/II/I».

(X+D)(x+2)(x+5)
e¥dx
(2+e*)*

. Haittu Heonpenen€nHbIi HHTErpan j tg>xdx.

dx
Je -1

. N N dx

. HaI/ITI/I HGOHpeI[CJ'ICHHBII/I I/IHTeraJ'[ — .
(4 +X 2 )3/ 2
Cemectp 3

. . t1+1nx

. Haititu onpenen€Huslii HHTErpa I dx
1

. . 3X 1

. Haiitu momans Gurypsl, orpaHHYCHHOMN THHUSAMHA Y = COS(7 X) U Y = o 0<x< 3

. Haiitu mymHy nyri KpUBOHM B MPSIMOYTOJIBHBIX KoopanHaTtax y = chx, 0<x<1.

1

X+ X2

Haiitu 00BEM Tena, 06pa3zoBaHHOT0 BpaleHneM BOKpyr ocu OX kpuBoii Y = , 1<x<3.

+00

arctg x

1+ x? dx.

0

(_1) n-1

“~(4+Ih?n)n’
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= z, (2x+1)"
7. Haiitu 001aCTh CXOJUMOCTH CTETICHHOTO Psijia Z(n_li) .
3 (n+1)

8. Pa3noxuth GyHKIHIO —3cosx B psan Teitmopa mo crenmeHsM X M yKa3aTh 00JacTh

sin (3x)
X
CXOUMOCTH pdaa.

Cemectp 4

. o . _In(1+ X3
1. Haiitu aBotinoit npeaen lim ( ) .

o A1+ X’y —1

2. Hammcars ypaBHEHME KacaTeIbHON IIIIOCKOCTH K IIOBEPXHOCTH Z = X + L B Touke M (1, 4).
y

x
3. Haiiti yacTHble NPOM3BOJHBIC Z, W Z| HEABHO 3ajlaHHON QyHKIMU Z = Z(X, Y):
z —sin( xyz) =e*y’.
4. Haiitu Bce yacTHEIE IPOM3BOAHBIE 2-T0 opsanka GyHkmmu Z(X, y) =y In(1+ x*y).

5. Pasnoxurs muorounes P(X,Yy) = x® +2xy+ Yy B psag Teitnopa ¢ uenTpom B Touke M (-1, —1).

6. Haiitu nokansHbie 3kcTpeMyMbl QyHKIUU Z(X, Y) = XY+ —+ 5y
X 2y
0 0
7. VI3MeHUTH MOPSAAOK HHTETPUPOBAHKS B TIOBTOPHOM HHTETpaje J.dyJ. f(x,y)dx.
-1 y3

8. BBIUMCIUTh TBOHHOIN MHTETpal H \/XZ +y?—4dxdy,rne D= {4 <x*+y?<25 x< y}.
D

9. BerumciuTh TPOHHOM HHTErpa .”J. dxdydz,rne H = {X +2y+1z<1 x>0, y>0, z> O} :
H

10. BerumcianuTh TPOHOI HHTETpa ”j zdxdydz,roe H = {X2 +y?+2°<4,2> 0}.
H

IIpuMepHbIE€ BONIPOCHI YCTHOI'O OIIpOca
Cemectp 1

1. Kak onpenenstoT pauvoHaibHble U AeHCTBUTENbHBIE yncia? YTo Takoe uppaluoHaibHbIe
yucina?
. B uéM cocTosT cBOMCTBA YyIIOPSIIOYEHHOCTH U CBOMCTBA HETIPEPHIBHOCTH?
. IlepeuncianTh OCHOBHBIE aKCHOMBI MHOKECTBA JICMCTBUTEIBHBIX YUCEIL.
. Uro Takoe neicTBuTeNnbHas (PyHKIUS 1eHCTBUTENbHOM epeMeHHoi? UTo Takoe rpaduk
byHKIUN?
5. Uro o3HavaeT OrpaHMYEHHOCTh U HEOTPAHUYEHHOCTh (PyHKIMU? YTO Takoe yeTHasl, HeueTHas
WM nieproandeckast pyHkuus?
6. Uro Takoe cioxkHas QyHKIUSA?
7. Yto Takoe oboparHas ¢pynknus? KakoBo ycimoBue e€ cymecTBOBaHUS ?
8. Jlate ompenesieHue mpejiesa YuCIOBOM Mocae10BaTeIbHOCTH. YTO Takoe OecCKOHEeUHbIe
peaenbl?
9. KakoBbl OCHOBHBIE CBOMCTBA CXOAAIINXCS MOCIEA0BATENILHOCTEH?
10. Kak BoITISAAT apuMETHUECKUE OTIEpAIlH Ha/l CXOASIIUMHECS MTOCIIEIOBATETBHOCTSIMHA?
11. B yem cocrout Teopema Beilepimrpacca 0 MOHOTOHHOM OrpaHMUYEHHOI MOCIe10BaTeIbHOCTH?

AW

22



12.
13.
14.

15.

16.
17.
18.
19.
20.

21.
22.
23.

24.
25.
26.

27.

28.

29.
30.
31.
32.

33.
34.
35.
36.
37.
38.
39.
40.

41.

42.
43.
44,
45.
46.
47.
48.

UYro Takoe yncio e? Kak 10Ka3bIBal0T CXOJAUMOCTD MOCJIEI0BATEILHOCTH K JAHHOMY YUCITY?
Cdopmynuposats Teopemy bonbiiano — Beliepmrpacca 06 orpaHMueHHON TTOCIIEI0OBATEILHOCTH.
Uro takoe pyHnameHTangbHas mocienoBarenbHocTh? ChopmynupoBars kputepuit Komm
CXOJMMOCTH TOCIIEI0BATEIbHOCTH.

Uro Takoe OECKOHEYHO MaJible mociieoBaTebHocT? KakoBa ux cBs3b ¢ 6ECKOHEYHO
OOJIBIIMMHU MTOCIEA0BATEIBLHOCTAMU?

Cdopmynuposath onpeaencHus npezena GyHKuu B Touke 1o ['eitne u mo Komm.

Yrto Takoe 0IHOCTOPOHHUE MPEIEIIbI?

Cdopmynuposath ornpeencHue npeaena GyHKIUN Ha OECKOHEYHOCTH.

CdopmynupoBaTh ornpeaenacHiue 0eCKOHEYHOT0 Ipeena.

KakoBbI OCHOBHBIE CBOMCTBA Ipe/ienioB (PYHKIMH U apuMETHUECKUE IEHCTBUS Hal IPeeaMu
byHKINIA?

Urto 03HAYAIOT MIpeiebl MOHOTOHHBIX (PYHKIINN?

KaxoBbl 3aMeuaTesbHble peaestbl?

Uro Takoe 6eckoHeuHOo Manbie GyHKIMK? KakoBa ux cBsi3b ¢ 0€CKOHEYHO OOIBIIUMU
byHKIHSIMU?

Uro takoe «O» 1 «0» OTHOIICHUSI MeKAY QYHKIUAME B ripenene? KakoBsl ux cBoncTBa?

UYro Takoe sKkBHBalIeHTHBIE (DYHKIIMU B Tipeene? KakoBbl ux cBoiicTBa?

Uto 3HAYUT HENPEPHIBHOCTH (PYHKITUH B TOuke? KakoBbI IOKaJIbHBIE CBOWCTBA HEMPEPHIBHBIX
byHKIMIi?

KakoBbl OCHOBHBIE ON€palluy HaJl HEIPEPHIBHBIMU QYHKIUAMHU? B uéM COCTOUT npeienbHbIMI
Mepexo/]1 MOJT 3HAKOM HEMPEPbIBHOMN (yHKIMH?

Uro Takoe Touka paspeiBa pyHknun? KakoBa tumnsl Touek pa3peiBa? CHopMynrpoBaTh TEOPEMY
0 pa3pbIBaX MOHOTOHHBIX (DYHKITUH.

CdopmynupoBats Teopemsl BeiiepiiTpacca 0 HEIPephIBHBIX (QYHKIUSX.

B 4ém cocTouT TeopemMa 0 mpOMEXKYTOYHBIX 3HAYCHUSIX HEMPEPHIBHBIX (DYHKIIUN?

Uro takoe nponsBoaHas ¢pyHkunu? Kakos e€ reoMmeTpuyeckuii 1 GU3NIECKUNA CMBICITBI?

Yro takoe quddepenuupyeMocts pyHknun? KakoBo HeoOX0aumMoe ycioBue

g depeHmpyeMoctu?

CdopmynupoBaTh GOpMYIBI ISl IPOU3BOJIHON CYMMBI, TPOU3BEICHUS U YaCTHOTO (DYHKIIUH.
ChopmynupoBath GOpMYIIbI AJIS MPOU3BOIHOM CIIOXKHOM M 00OpaTHON (DYHKITHIA.

Yro takoe quddepeHnman u Kakoe ero reoMeTpuYecKuii cMbici?

[lepeuncnuTh MPOU3BOIHBIE OCHOBHBIX AIEMEHTAPHBIX (PYHKIIHH.

Yro Takoe Mpou3BoIHbIE U U (DepeHabl BEICIINX MOPSIKOB?

Kak HaxonuTe nNpon3BoAHbIE PYHKIIMH, 3aJaHHONW NMapaMeTpU4EeCKH?

Cdopmynuposats Teopembl Depma, Posus, Jlarpanka u Komm.

Ilepeuncnnth BUABI Heonpeaen€HHocTel. B uéM coctout npaswmiio Jlonurans pacKpbITHs
HEONpeneNEHHOCTEN?

UYro Takoe popmyna Teitnopa? KakoBo ocrarounoe ciaraemoe B ¢popme Ileano u B popme
Jlarpanxka?

KaxoBbl mpu3Hak MOHOTOHHOCTH (DYHKITUU?

[TepeuncnuTh JOCTATOUHBIE YCIOBUS JIOKAJIBHOTO SKCTPEMYyMa (pyHKIIUH.

Uro Takoe BHITYKJIOCTh PyHKIMHU? UTO Takoe Touka nepernda GpyHkuun?

KakoBbI MpH3HAKK BBITYKIOCTH (QYHKIIMU?

[lepeuncnuth JOCTaTOYHBIE YCIOBUS TOUYKHU Neperuda GyHKIuu.

Yrto Takoe BepTUKAIbHbIE, TOPU30HTAIBHBIE M HAKJIOHHBIE aCUMIITOTHI rpaduka GyHKINN?
CdopmynmnpoBaTh M1aH NOCTpoeHue rpapuka GyHKIUH.

Cemectp 2

1. Yro Takoe nepBoobpaszHas pyHkimu? YTo Takoe HeonpeaeIEHHbINH HHTEeTpa?
2. KakoBbI OCHOBHBIE CBOWCTBA HEONPEACIEHHOTO HHTErpaia?
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ChopmynupoBaTh TaOIUIy OCHOBHBIX HEONIPEACIEHHBIX HHTETPATIOB.

B 4ém cocToUT METOA MHTErPUPOBAHUS MO YACTIM?

B uém cocTout MeToj] 3aMEeHbI IEPEMEHHOM B HEONPEIeIEHHOM UHTETpaie?

Uro Ttakoe mpocrteiiue paiuoHaibHble apoou? B uyéMm cocTouT Meroa HeonpeaenEHHBIX
KO3 (UIIMEHTOB U METO/| «BBIYEPKUBAHUIN?

Kak BpIMUCIATH HHTErpaNIbI OT IPOCTEHIINX pPAlHOHATIBHBIX Ipo0eii?

Uro Takoe palMoHaJgbHas TpUTrOHOMEeTpuueckas QyHkusa? Yto Takoe yHHBepcaabHas
TPUTOHOMETPHYECKAs MMOICTAHOBKA?

. Kak mnpoBomsaT UHTErpUpOBaHHME CUMMETPUYHBIX PALMOHAIBHBIX TPUTOHOMETPUYECKUX

byHKIMA?

Kak WHTErpupylOT TPUTOHOMETPHUYECKHE OWHOMBI W TPOU3BEACHHUS TPUTOHOMETPHUCCKUX
byHKIMIA?

UTto Takoe KBaJpaTUUHbIC UPPATMOHATBHOCTU U KaK UX UHTETPUPYIOT?

Urto Takoe 1poOHO-TMHEWHBIC HPPAIMOHATBLHOCTH? UTO Takoe IpoOHO-IMHEHHAs T10/ICTaHOBKA?
Yro takoe nuddepennmanbapie OnHOMbI? Kak nX HHTErpupyoT?

Cemectp 3

Uro Takoe omnpenenéHHbi wuHTerpan? B uéMm 3akirodaercs HEoOXOJUMOE  YCIOBHE
UHTETPUPYEMOCTH (pyHKIIH?

Yro Takoe BepXHHUE U HIDKHUE CyMMBbI [lapOy?

B uém 3akimogyaercsi KpuTepuid HHTErPUPYEMOCTH (QyHKIIHNA?

[lepeuncanTb OCHOBHBIE KJIACCHI MHTEIPUPYEMBbIX (DYHKIIUH.

KakoBbl OCHOBHBIE CBONCTBAa HHTErpaja C IEpPEMEHHbIM BepXHMM npenenom? IlpuBectu
¢dbopmyny Herotona — Jleitbauna.

[TpuBecTn GpopmMyry HHTETPUPOBAHUS IO YACTSIM B OTPEACIEHHOM HHTETpaJIe.

ITpuBect GpopmMyIibl 3aMeHBI IEPEMEHHBIX B ONPeIeIEHHOM UHTErpale.

. B uém coctoaT Qopmyna mnpAMOYTrOJbHUKOB W (GOpMyNa Tpamenud sl MpHOIMKEHHOTO

BBIYMCIICHUA onpe):[enéHHoro HHTerpana?

. Uro takoe kBanpupyemas gurypa? Kax BBIYUCISIOT IUIOMIAIH IOCKUX Huryp?
10.

UYro takoe kyoupyemoe teno? Kak Beruucisaior o0béMbI Ten? [IpuBectu dpopmyny oObéMa Tena
BpallleHUs.

Yro Takoe cupsamisiemas kpuas? [Ipusectu ¢hpopMysbl TUHBI JyT'H KPUBOH B MapaMeTpUUYECKOM
3aJIaHUU U Ha IUIOCKOCTH.

[TpuBect GpopmMyy MIIOIIAIN TOBEPXHOCTH BPAILLICHHS.

Hats omnpeneneHue HecoOcTBeHHOro wuHrerpaia 1 poaa. CdhopmynupoBaTh TEOpPEMBI O
CXO/IMMOCTU HECOOCTBEHHOTO MHTerpaia 1 pona.

Hatbp omnpeneneHue HecoOCTBEHHOro wuHrerpaiga 2 poja. CdopMynupoBatb TEOPEMBI O
CXOJIMMOCTH HECOOCTBEHHOTO MHTErpaja 2 poja.

Jlatb ormpeneneHre CXOIMMOCTH 4ucCioBOro psaa. CpopMynupoBaTh HEOOXOIMMBIM MpPU3HAK
CXOAMMOCTH YHCIIOBOIO PAJa.

Uemy paBHa OeckoHeuHas cymma YObIBaloIleld reoMeTpuueckoil mporpeccun? Yrto Takoe
rapMOHUYECKUH psif?

CdopmynupoBaTh NPU3HAKK CPABHEHUS CXOAMMOCTH YHCIIOBBIX PSI0B.

CdhopmynupoBats npuzHaku lanamOepa u Komm cXoaMMoCTH YUCIOBBIX PSOB.
CdopmynrpoBaTh HHTETPATBHBIA MPU3HAK CXOAMMOCTH YUCIIOBBIX PSAIOB.

Uro Takoe 3HakomnepemeHHbIl pan? CdopmynupoBaTh npusHak JlefiOHUIIA CXOAUMOCTH
3HAKOTIEPEMEHHBIX PSAJIOB.

Yro Takoe abCOMIOTHO U YCIOBHO CXOSIIUECS YHCcIoBbIe psiibl? KakoBbl ux cBoiicTBa?

Uro Takoe QyHKUMOHANBHBIN pan? Jlate ompeneneHue pPaBHOMEPHOH — CXOJUMOCTH
(YHKIMOHAIBHOTO PsJa.

ChopmymupoBare kputepuit Komm u mnpusHak Beiliepmrpacca paBHOMEPHOW CXOAMMOCTH
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(GYHKIMOHATBHOTO PAJIa.

CdopmynrpoBaTh OCHOBHBIE CBOMCTBA PABHOMEPHO CXOIALINXCS ()YHKIIMOHATBHBIX PSJIOB.

Uro Takoe creneHHoi psn? [late ompeneneHue paauyca M 00JACTH CXOJUMOCTH CTEIEHHOTO
psna.

Uro Takoe psaa Teinopa? ChopMynupoBaTh TEOpEMY 0 CXOAUMOCTH psiga Teinopa.

Cemectp 4

. Uro Takoe N-MEPHOEC €BKINI0BO HpOCTpaHCTBO? Yro Takoe dmcIIOBas (PYHKHI/IH HECKOJIbKHUX

IIEPEMEHHBIX ?
Hate ompenenenue mpenena nmo Komum u mo ['eliHe 4YMCIOBOW ACHCTBUTEIBHOW (YHKIIMH
HECKOJIbKUX MEePEeMEHHBIX. UTO Takoe HempepbiBHAS (DYHKIMSI HECKOJIBKIX IEPEMEHHBIX ?

. Uro Takoe OTKPBITOC M 3aMKHYTOC MHO>KECTBA N-MEPHOI'0 €BKIMJI0Ba HpOCTpaHCTBa? KaxkoBa ux

CBA3B?
UYro Ttakoe cBsizHOe MHOXkecTBO? CopMynHpoBaTh TEOpeMy O HENpephIBHON (yHKIMH Ha
CBSI3HOM MHOeCTBe. UTo Takoe 0071acTh, 3aMKHYTast 00J1acTh?

. Jate omnpenenenune wacTHOW mnpousBoaHON. YUto Takoe auddepeHIUpyeMOCTh (PYHKIHH

HECKOJBKHUX l'[epeMeHHLIX‘.7

. ChopmynupoBarh J10CTaTo4HOE ycinoBUEe AUPHEpPeHUUPYEMOCTH (GYHKIUH  HECKOJIBKHX

MePEMEHHBIX.
ChopmynupoBaTs npaBuiio auddepeHIupOoBaHMs CI0KHON (PYHKIIUN HECKOJIBKUX MEPEMEHHBIX.

. Hanucate ypaBHeHue KacaTellbHas IUIOCKOCTh K IOBEpXHOCTH. B  uém 3akimouaercs

reoMeTpuueckuii cmpica auddepennuana GyHKIUU ABYX EPEMEHHBIX?

. I[aTI) OIpCACIICHUC HJaCTHBIX IMPONU3BOJHBIX BBICHIHNX IMMOPAAKOB u MHOFOKpaTHOﬁ

nuddepeHIUpyeMOCTH (PYHKIIUN HECKOJIBKUX TEPEMEHHBIX.

CdhopmynupoBaTh J0OCTaTOYHOE YCIOBHE MHOTOKpaTHOW muddeperunpyemMocTa (HyHKIHN
HECKOJIbKUX IIEPEMEHHBIX.

Uro Takoe cMmeliaHHble Npou3BoAHbIe? KakoBbl yCIIOBUS HMX HE3aBUCUMOCTH OT HOpSAAKa
muddepeHIpoBaHus.

UYro Takoe mudpdepenumanst Beicmmx mopsakos? Ilpusectu dopmynsl s auddepennnanon
BBICIIMX TMOPSAKOB.

[Ipusectu ¢opmyny Telnopa u ¢opMyny ocTaTodyHoro ciaraeMoro B ¢opme Jlarpanxka st
(GYyHKINU IBYX NEPEMEHHBIX.

Uro Takoe HesBHas pyHK1MA? CPopMyIupoBaTh TEOPEMY O HEIBHON (YHKIUH.

UYro Takoe cuctema HesBHbIX (yHKuui? ChopMyaMpoBaTh TEOPEMY O CHUCTEME HESBHBIX
GyHKIUH.

UYro Takoe JOKaIbHBIA IKCTpEMYM (YHKLIHMU HECKOJbKHX NepeMeHHbIX? Heobxomumoe ycnoBue
JIOKQJIBHOTO IKCTpeMyMa (QYHKIIMH HECKOJIBKUX NEPEMEHHBIX.

CdhopmynupoBath JOCTaTOUHBIE YCIOBUS IKCTpeMyMa (YHKIIUHU JIBYX IEPEMEHHBIX.

Uro Takoe kBaapupyemas ¢urypa? [IpuBectu npumepsl KBaJpupyeMbIX (pUryp Ha MIOCKOCTH.
Yro Takoe 1BOMHOM nHTerpan? KakoBbl HEOOXOJMMOE U JOCTATOUYHOE YCIOBHS CYLIECTBOBaHUS
NBOMHOTO MHTEerpana? KakoBsl OCHOBHBIE CBOMCTBA IBOMHOTO UHTETpaia?

Yo Takoe MOBTOPHBIA MHTErpan? B kakux ciydasx ABOMHON MHTETpall CBOJUTCS K IOBTOPHOMY
UHTErpany?

Kak ocymecTBiseTcss 3aMeHa NEPEMEHHBIX MHTEIPUPOBAHUS B JABOMHOM HMHTerpane? UYrto Ttakoe
sskoOuaH 3aMeHbl? YeMy paBeH JABOWHOI MHTErpaj B MOJSPHBIX KOOpAUHATAX?

Kak Bbeuucnsor maccy miockoi ¢urypel? Kak BBUHCISIOT IUIOMIAAL IJIOCKOH (UTYpBI,
OTPaHUYECHHOMN JTUHUAMU?

Yro Takoe KpUBOJIMHENWHBIN CEKTOP U KPUBOJIMHENHBIN cerMeHT? Kak BBIUMCIIAIOT UX IUIOIAIN?
UYro Ttakoe nHTerpain [lyaccona, Kak €ro BBIYUCISIOT U YEMY OH PaBEH?

Yro takoe kyoupyemas ¢urypa? [IpuBectu npumepsl KyOupyemsIx (Gpuryp B mpocTpaHCTBE.

Uto Takoe TpOWHOW WHTErpaJ, W KAaKOBBl HEOOXOJUMOE M JOCTAaTOYHOE YCJIOBHUS €T0
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CYILIECTBOBAHUS?

KakoBbl OCHOBHBIE CBOMCTBA TPOWHOT0O MHTErpaia? Kak ero cBOAAT K TOBTOPHOMY MHTErpary?
Kak BBINONHSAIOT 3aMEHY NIEPEMEHHBIX B TPOMHOM HHTerpane? Kak BBIMISIUT TPOWHOM MHTErpal
B C()epUUECKUX U LWINHAPUIECKUX KOOpAUHATAX?

Kak nmpumeHsoT TpOiHON MHTErpai A BeIMUCICHHS 00bEMOB Ten? UTo Takoe mapasuieibHbIe
CEUCHMsI U KaK UX UCIOJIb3YIOT IPU BBIYMCICHUN 00bEMA Tema?

Uro Takoe KpUBOJIMHEWHBIM IIAPOBONW CEKTOpP M KPUBOJIMHEWHBIM I1apoBoi cermeHT? Yemy
paBHbI UX 00bEMBI?

Kak npuMeHs0T TpoliHbIe HHTETPaJIbl ISl BBIYMCIIEHUSI MAcChl TeJla C IEPEMEHHON IIJIOTHOCTHIO?
Yro Takoe u3smepumas ¢urypa B MHOTOMEpPHOM mpocTtpaHcTBe M Mepa Kopaana? Ilpusectu
PUMEPHI U3MEPUMBIX (DUTYD.

Yrto Takoe MHOTOMEPHBII HHTErpal, U KAKOBO JOCTATOYHOE YCIOBHE €ro CyIECTBOBAHMS?

Kak BpIUUCIIAIOT MHOTOMEPHBIN MHTETPAJI C IOMOILBIO IOBTOPHOT'O UHTErpana?

Kak BBINONHAIOT 3aMEHY IEPEMEHHBIX B MHOTOMEPHOM MHTErpaie?

IIpuMepHbIe BONPOCHI K IK3aMeHY

Cemectp 1

. UucnoBbele MHOXECTBAa. MHOXKECTBO JIEHCTBUTEIIBHBLIX YHCE]I. Hepﬂonnqecm/le AJCCATUYHBIC

I[p06I/I. MaKCI/IMYM 1 MUHUMYM YHCJIOBBIX MHOKCCTB.

. MHoXecTBO ,Z[eﬁCTBI/ITCHBHBIX yucen. TouHas BCPXHAA W TOYHAA HMXXHASA I'PaHU YHUCIIOBBIX

MHOXKECTB. TeopeMa O TOYHLIX I'paHAX.

. UucnoBass ¢ynkuus. OO6nacTe omnpenencHUss U MHOXKECTBO 3HaueHuM ¢yHKIuH. CrocoOsl

3aganus GpyHkuun. CnoxxHas u oOpatHast GyHKIHUS.

Crnoxnas u obpatHast GyHkuus. YérHass, HeuéTHas U nepuoandeckas GyHkuus. Bozpacranue n
yObIBaHHEe (yHKIIHH.

OcHoBHbI€ 351eMeHTapHble (yHKIMU. [loHATHE 251eMeHTapHON QYHKIIUH.

. UucmoBast mociieoBaTeabHOCTh. [Ipenen YuciioBOW TMOCIeIOBATEIIBHOCTH. ApudmMerndeckue

orcpanuvu € npecaciiaMu Mocjie0BaTeIbHOCTEH.

. ApudmMerndeckre omnepauMd C [OpeAenaMu  mocienoBaTenbHOcTe. CBolicTBa  mpexaena

IOCICIJ0BATCIBHOCTH.

. TeopeMa 0 MOHOTOHHBIX OIpaHHYEHHBIX MocieaoBarenbHOCTAX. Yncno e. Cymma GECKOHEUHO

yOBIBaIOIIEH reOMETPUUECKOI MPOrPECCHH.

. Teopema bonpnano — Beliepmrpacca u  kpurepuid Komm  cXOIMMOCTH — YMCIIOBOM

M0CJIe/I0BATENbHOCTH.
[Ipenen pynkumunu. OQHOCTOPOHHUM U OECKOHEUHBIN Mpeienbl QyHKIUH.

CaoiictBa npenena pynkiun. [1epBolil 1 BTOpO# 3amMeyaTenbHbIe PEAebl.

HenpepriBHocTh QyHKIMN. CBOMCTBA HEMPEPHIBHOCTH (YHKITHH.

PazpriBbl pynkimu. Teopema o pa3pbslBax MOHOTOHHBIX (DYHKITHIA.

OtHomreHust «O» U «0». DKBUBAICHTHBIE PYHKIINH.

ITpousBonnas ¢dyukuuu. duddepennupyemocts (ynkiuu. Cs3b auddepeHunpyeMocTd M
HETPEPHIBHOCTH (DYHKITUH.

[TpousBonnas ¢pynkiuu. E€ reomerpudeckuii u pu3nveckuii CMbICI.

[IpousBonnas ¢pyukuu. [Ipasuna quddepeHurpoBaHus.

[TpousBonnas GpyHkiuu. [Ipon3BOAHBIE OCHOBHBIX JIEMEHTAPHBIX (DYHKIIMH.

l'unep6onnyeckue cuHyc, KOCUHYC, TAHTE€HC U KOTaHTeHe. VX mpousBoiHbIe.

O6parnsbie runepOonuueckre GyHKIuU. X Mponu3BoIHEIE.

[IpousBoHas moka3aTesbHO-CTeNIeHHON QyHkuuu. Jlorapupmuyeckas Ipon3BoIHasl.
Huddepennunan. Ero coiictBa. uBapuantHoCTh opMmbl nuddepennnana.

[Ipou3BoHas napaMeTpruecKy 3aJaHHON PYHKINU.

ITpouzBoanbie U U GepeHIaTbl BEICIINX MOPSIKOB.
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Heo6xoanmMoe ycnoBue JOKaIbHOTO 3KkcTpemyma GpyHKiuu. Teopemsl Poss, Jlarpanxa n Kommn.
OyYHKIMSA C HYJIEBOM MTPOU3BOAHOM.

Bunel neonpenenénnocrei. [Ipasuiio Jlonuransa packpbIThs HEONPEAETEHHOCTEN.

®dopmymna Teiopa ayis mHorowiena. bunom Herotona. @opmyna JleliOnuna 1 mpou3BOIHOM
BBICIIIETO TTOPSIIKA TPOU3BENCHUS (DYHKITUH.

®opmymna Teinopa mains npousBoibHOM (GyHKIHH. OcraTodyHoe ciaraemoe B gopme Ileano u B
dbopme Jlarpanxa.

Teopembl 0 Bo3pacTanuu U yObIBaHUHM QYHKIMA. JlOCTaTOYHBIE YCIOBHS JIOKAIHHOTO SKCTpEMyMa
¢GbyHKIMU. DKCTpeMyM (YHKINH, 3alaHHON Ha OTpE3Ke.

Breimmyxiiocts pynkuuii. HeobxonuMoe u 10CTaTouHOE YCIIOBUS BBHIMTYKIOCTH PyHKIMH. Teopema
O BBIITYKJIOCTH (DYHKITHH.

Touka neperun6a ¢pyHkiuu. JlocTaTouHbIC YCIOBHS TOYKH Ieperuda QyHKIUH.

AcumnToTsl rpaduka ¢pyHkmu. Cxema nocrpoeHus rpadpuka GyHKInu.

Cemectp 2

[lepBooOpaszHass (yHKIMM H HEONpeAeHAEHHBI uHTerpaid. JIMHEHMHOCTh HeONpenenEHHOro
MHTErpaja u ero NpoTHUBOIOJIOKHOCTh U (HEpEeHIUPOBAHUIO.

Heonpenenénnplii nnterpan. Tabauia OCHOBHBIX HEONPEAEIEHHBIX HHTETPAJIOB.
Heonpenenéunslit uHTErpaii. Metos 3aMeHbl IEPEMEHHOM.

Heonpenenénnpiii uaTerpan. MeTo MHTErpUpPOBaHUS 110 YACTSIM.

Heomnpenenénnble MHTErpaibl OT MPOCTEUIINX PALIMOHAIBHBIX IPOOEH.

WuTerpupoBanue aApoOHO-panMoHanbHON (GyHKuuu. CBeleHHE K MHTErpajiaM OT MPOCTEHIINX
panMoHaIbHBIX JpoOei.

WuTerpupoBanue qpoOdHO-panMoHaIbHBIX QyHKIMA. MeTon HeonpeaenEéHHbIX KO3 PHUIIMEHTOB.
WuTerpupoBanue 1poOHO-paliMOHAIbHBIX QyHKIMA. MeToa «BbIYEpKUBAHUIT.

. nTerpupoBanue  palMOHAIBHBIX  TPUTOHOMETPUYECKUX GbyHKINH. YHuBepcanbHas

TPUTOHOMETPHUECKasl 10/ICTAHOBKA.
WHaTerpupoBanue CHMMETPHUYHBIX PAIlHOHABHBIX TPUTOHOMETPHUYECKUX (DYHKIIUH.
WuTerpupoBaHue TPUTOHOMETPUYECKMX OMHOMOB M IPOU3BEICHUN TPUTOHOMETPUYECKUX
GyHKIUH.

WHuTerpupoBanue KBaIpaTUYHBIX UPPALMOHAIEHOCTEH.

WuTerpupoBanue ApoOHO-TMHENHBIX UppalMoHaNbHOCTEH. [IpoOHO-1HEelHas T0/ICTAaHOBKA.
WuterpupoBanue quddepeHaabHbIX OMHOMOB.

Cemectp 3

[Tonsarue onpenenéHHoro uHTerpana. ['eomerprueckuii cMpici onpeAeaéHHOro MHTErpaa.
[Tonsitue onpenenénnoro uuTerpana. Heodbxoaumoe yciioBrue HHTETPUPYEMOCTH (DYHKITHH.
Bepxuss u HuxHss1 cymMmel lapOy. Ux cBoiicTBa (Jiemmbl). OcHOBHAas nemma [lapOy.

Bepxuss u amxHss cymmsl [{apOy. 1-e HeoOXoaumMoe U JOCTaTOYHOE YCIOBHUE HHTETPUPYEMOCTH

GbyHKIUH.
Bepxuss u amxkHss cyMmbl [{apOy. 2-e He0OX0auMOe U JOCTaTOYHOE YCIOBUE UHTETPUPYEMOCTH

GbyHKIUH.

PaBHOMepHas HenpepbIBHOCTh QyHKIUU. IHTErprpyeMoCTh HENIPEPbIBHON (PYHKIIMH.
PaBHOMepHas HenpepbIBHOCTh PYHKIMHU. HTErpupyeMOCTh KyCOUYHO-HENPEPHIBHON (DYyHKIINH.
JInHEeNHOCTh, AITUTUBHOCTD 1 HOPMHUPOBKA ONPEAECIEHHOTO0 HHTETpaa.

HepaseHctBa 1i1s onpeie€HHOro uHTEerpana. Teopema o cpeaHeMm.

WHTerpai ¢ nepeMeHHbIM BEPXHHUM MPEJETIOM U €ro CBOKCTBA.

WuTerpan ¢ nepeMeHHbIM BepXHUM npenaenom. @opmyna Hetorona — Jleiionuna.

®opmyna Helotona — Jleltonua. MHTerpupoBanue npou3BoAHON (GYHKIIUN, THTETPUPOBAHUE IO
4acTsAM U 3aMEHA IEPEMEHHOU B OIIPENEIEHHOM UHTErpale.
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13.
14.
15.
16.
17.
18.
19.
20.
21.

22,
23.

24,
25.

26.

27.

28.

29.

30.

31.

32.

33.

@®opmyna Heiorona — JleiiOnnma. OmnpenenéHHbId HHTErpasl OT YETHOHM, HEUETHOM u
MepUOANIECKON (PYHKITHH.

dopmyna Hetorona — Jleiioauma. @opmyna Teitnopa ¢ 0CTaTOYHBIM CIIaraeéMbIM B HHTETPAITBLHOM
dbopme u B popme Jlarpanxa.

JlnuHa nyru KpuBOM B NpOCTpaHCTBE. [[MMHA Ayru IJIOCKOW KPUBOW B IPSAMOYIOJIBHBIX U
IIOJIAPHBIX KOOPAMHATAX.

[Inomanp o00gacCTM Ha IUIOCKOCTH, OTIPaHMYEHHON KpuBbIMHU. I[lmomans KpUBOJMHEHHOIO
CETMEHTA.

O0BEM Tena 1o TIoIAsIM MapaliebHbIX ceueHnid. OOBEM Tenna BpalieHus.

[Inomanp MOBEPXHOCTH BpalEHUS B IIPSIMOYTOJIBHBIX KOOPAUHATAX.

Hecob6ctBennsiii uaterpan 1-ro poaa. IlpuzHaku cxoIuMOCTH HECOOCTBEHHBIX MHTErPAOB 1-TO
poza.

Hecob6ctBennsbiii uaTerpan 2-ro poaa. IlpuzHaku cxoquMOCTH HECOOCTBEHHBIX MHTETPAIIOB 2-TO
poza.

Ilonsatne uyucioBoro psaa. YacTuyHble CyMMBl M CXOJUMOCTH psAna. beckoHeuHas cymma
yOBIBaIOIIEH FreOMETPUUECKOM TPOrpecCcuu.

Heo6xoanMelii Tpru3HAK CXOAUMOCTH YMCIOBOTO psia. ['apMOHUYecKuid ps.

IIpu3Haku cpaBHEeHUs 4UCIOBBIX psAAoB. Ilpusnaku Jlanambepa u Komm cXoauMOCTH YHCIOBBIX
PAIOB.

WHTerpanbHblil IpU3HAK CXOJUMOCTH YMCIOBOTO psija. J[3era-pynkuus Pumana.
3nakonepemenHbli psa. [Ipusnak JleiiOHMIIa CXOAMMOCTH 3HAKOIIEPEMEHHBIX PAI0B. AOCOIIOTHO
U YCJIOBHO CXOZSIINECS YUCIOBBIE PSIBI.

AOCOIIIOTHO ¥ YCIIOBHO CXOMSIIMECS YHUCIOBBIE psAbl. TeopeMbl 00 aOCONIOTHO M YCIOBHO
CXOZSIINXCS psAJax.

OyHKimoHanbHbIe psinbl. O6macTh cxoauMocTu. PaBHOMEpHast CXOAMMOCTh (DYHKIIHOHAIBHOTO
psna. Kpurepuit Ko paBHOMEepHON ¢X0AMMOCTH (YHKLIIMOHAIBHOI'O pAA.

Kpurepnii Komm paBHOMepHO# cxomumocTH GyHKIMOHAIBHOTO psina. [Ipusnak Beliepmrpacca
PaBHOMEPHON CXOAUMOCTU (YHKLMOHAIBHOI'O pAAA.

ToxnecrBo Abens. [Ipusnaku Jupuxie u AGenss paBHOMEPHON CXOAUMOCTH (PYyHKIIMOHAIBHBIX
PAIOB.

CBoiicTBa paBHOMEPHO CXOASIIMXCS (YHKIMOHAIBHBIX PSIIOB: HENPEPHIBHOCTh, IMOYJIEHHOE
MHTETPUPOBaHUE U OWIEHHOE MU dhepeHInpoBaHHE.

Crenennsle psapl. Paguyc cXoIMMOCTH CTENIEHHOTO psijia. Teopema 0 paBHOMEPHOH CXOJUMOCTH
CTEIIEHHOTO psja.

Crenennsie psanpl. HempepslBHOCTh, mowieHHoe AuddepeHIupoBaHUE U TOUYICHHOE
MHTETPUPOBAHUE CTETIEHHOTO PAJA.

Psan Teiimopa. OcrtarouHoe cnaraemoe B (Gopme Jlarpanxa. Teopema 0O cXomuMocTH psiaa
Tennopa.

Cemectp 4

. qDYHKI_II/IH HECKOJIBKUX IICPEMCHHBIX. OG6nacThb OIpeaciICHud, Ipeaci mo KOH_II/I, mpeaci 1mo I'eitne

" HCTIPCPBIBHOCTH q)yHKHI/II/I HECKOJIbKHX ITCPEMEHHBIX.

. Apudmerndeckue onepaiuu ¢ npeaenamMu QyHKIMA HECKOIBKHUX NepeMeHHbIX. HenpepbiBHOCT

CIIOKHOU (YHKIUH.

. Apudmernueckue onepanuu ¢ npenenaMu (QyHKIUN HECKOJIbKUX MEPEMEHHBIX. Y CTOWYMBOCTD

3HaKa (QYHKIINH, UMEIOIIEH TIpeier.
OrpanudeHHoe MHOkecTBO. CBsi3HO€ MHOeCTBO. [IpoxoskaeHue HenpepbIBHOW (yHKIIMU depes
MIPOMEXYTOUYHOE 3HAUCHHUE.

. OtkpeiToe W 3amMKHyTOe MHOXecTBa. OOmacth. Teopembl Beifepmrpacca o HempepbIBHOMN

(GYHKIIUU B 3aMKHYTON OTpaHMYEHHOM 00J1aCTH.

. YacTHble TpoM3BOJHBIE TMepBoro mnopsaka. JuddepeHuupyeMocTs (YHKIMH HECKOJIBKHUX

MepeMEeHHbIX, AU depeHunan QyHKINH.
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7. YacTHble TPOM3BOJIHBIC MEPBOr0 Mopsaka. ['eoMeTpHUecKuil CMBICT YaCTHBIX MPOU3BOIHBIX.
YpaBHeHHE KacaTeIbHOU MIOCKOCTH K MOBEPXHOCTH.
8. Hocrarounoe ycinoBue auddepeHuupyeMoctd  QYHKIMH  HECKOIBKHX  IIEPEMEHHBIX.
JudbdepennurpoBanne ca0KHONW QYHKITUH.
9. IIpousBoaHas GyHKUIMU MO HANpaBieHHUIO. [ paaueHT QyHKIMH U er0 reOMETPUIECKHIA CMBICIL.
10. YacTHble IPOU3BOHBIE BBICIIUX MOPSAKOB. CMelIaHHbIE TIPOU3BOIHbBIE, X PABEHCTBO.
11. JlocraTouHoe ycioBHE Nh-KpaTHOH auddepeHnupyeMocTd (pyHKIMH HECKOIBKHX MEPEMEHHBIX.
JuddepeHnraibl BEICIIUX TOPSIKOB.
12. ®opmyna Teiinopa GpyHKINN HECKOIBKUX NepeMeHHbIX. OcTarouHoe ciaraemoe B ¢opme Ileano
u B popme Jlarpanxka. [Tomunom HeroToHa.
13. DkcrpemyM (GYHKIIMM HECKONBKHX TIepeMeHHBIX. HeoOxommMoe u JOCTAaTOYHOE YCIOBHS
KCTpeMyMa. DKCTpeMyM (DYHKIIUU JABYX NMEPEMEHHBIX.
14. HesBnass ¢ynkuusa. Teopema o0 CymeCTBOBaHMM M E€AMHCTBEHHOCTH HESIBHOW (YHKLIUU.
JuddepennrpoBanre HeIBHOW PYHKITUH.
15. Cucrema HesiBHBIX QyHKIUH. SIkoOuan. Teopema o CylecTBOBaHUU U €AMHCTBEHHOCTH CHCTEMBI
HESIBHBIX ()YHKIIHA.
16. KBazpupyeMocTh ¥ MJIoIa b IOCKOH Gurypsl. [lnomans KpuBOIMHEHHON Tpanenuu.
17. Onpenenenve U reOMETPUYECKUN CMBICT ABOMHOTIO MHTErpana. TeopeMa O CYIIECTBOBAHUU U
€IMHCTBEHHOCTH JBOMHOTO HHTErpaa.
18. OcHoBHBIE CBOWCTBA ABOMHOTO UHTETpajia. TeopeMa o cpelHeM 3HaYCHHH.
19. Brluncnenune 1BOMHOTO HHTErpalia B IEKapTOBBIX KOOpAHHATaX. [[OBTOPHBIE HHTETPAIBL.
20. 3ameHa nmepeMeHHBIX B IBOMHOM HHTerpaie. /J[BoitHOM HHTEeTrpa B MOJSAPHBIX KOOPAUHATAX.
21. TInomank KPUBOJIMHEHHOTO cerMeHTa. Berancnenue uarerpana [lyaccona.
22. KybupyemocTb 1 00bE€M (DUTyphI B TPEXMEPHOM IpocTpaHcTBe. [IpumMepsl kyOupyeMbix ¢uryp.
23. Ompenenenue, TeopeMa O CYIIECTBOBAHWU M €IMHCTBEHHOCTH W OCHOBHBIE CBOWMCTBA TPOIHOTO
UHTErpana.
24. BpluncieHne TPOMHOTO HHTETpajia B JEKApTOBBIX KOOpANHATaX. [[OBTOpHBIE HHTETPAIBL.
25. 3amMeHa TepeMEHHBIX B TPOWHOM HHTerpane. TpoilHOW HHTerpan B UWIMHIPHUYECKUX U
chepruecKux KOOpAMHATAX.

5.4. MeroanuecKkue MaTepualibl, ONpeaesioniie NMpPouelypbl OLEHUBAHUS 3HAHWI, YMeHUIi,
HABBIKOB M (MJIM) ONBITA [JAeATEJNbHOCTH, XAPAKTEPU3YKOIIMX JTanbl (POPMHPOBAHUA
KOMIIeTeH NI

WtoroBass oneHka 3HAaHWW, YMEHHH, CIOCOOOB JEATEIbHOCTU CTYAEHTOB IO M3y4aeMou
nuctuminHe coctaisier 100 6amios

MakcumanbHOE€ KOJUYECTBO 0auioB, KOTOpPOE MOKHO HaOpaTh Ha OYHOM M 3a04HOM (opmax
o0y4yeHMs, BBIIOJHSSA 33aJaHUs Ha Kypce B TEUEHHE OJHOI0 CeMecTpa 3a M3y4eHHE JIEKLIHOHHOTO
MaTepHala, BEIOJHEHUE MPAKTHYECKUX 33JaHUN M TeKYIIUi KOHTpoub — 70 6asioB.

3a BBINOJIHEHNE KOHCIIEKTOB 00yJaroIUiiCsl MOXKET HaOpaTh MaKCUMaJIbHO 5 0aJIOB.

3a BBIMOJHEHHUE OJHOTO JIOMAITHETO 3a/JaHus oOydaroIuiicss MoxkeT HaOpaTh 5 OamnoB. Beero B
KaXJ/IOM CeMecTpe MPeyCMOTPEHO 5 TOMAaIIHUX 3aaHuH.

3a OTBET Ha OJMH BOIPOC YCTHOTO OMpOca OOYYAIOIIMICS MOXKET HaOpaTh MaKCUMAaJIbHO S
6amtoB. Beero B kaxoM cemecTpe o0ydaromeMycs 3aJatoT 5 BOIIPOCOB.

3a BBITIOJHEHHWE OJHOW KOHTPOJILHOW pabOTHl OOy4aromuiicss MoXeT HaOpaTh MakcumyMm 10
6amtoB. Beero B kaxJj0M ceMecTpe MpeayCMOTPEHbI 2 KOHTPOJIbHBIE PA0OTHI.

MaxkcuManbHasi cyMMa 0alljioB, KOTOpble OOydYaromuiics MOXKeT HaOpaTh MpH cladye dK3aMeHa,
coctaisieT 30 6anios.

Jnst cmadm 9K3aMeHa HEeoOXOIUMO BBIMTONHHUTH BCE 3aJaHHS TEKYIIETO KOHTPOJS. 3HAYHMBIM
MOMEHTOM SIBJISIETCS TTOKA3aTellb U3y4eHHUs MaTepualia JIEKIUil U BBIOJHEHUE 3aJaHuil B yKa3aHHbIE
cpoku. Ha o5K3amMeH  BBIHOCHTCS MaTepual, H3JIaraéMblii B JIGKIHUAX W pacCMaTpPUBAaeMbId Ha
MPAKTUYECKHUX 3aHATHAX.
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Takke B TedeHHE KaKAOTO CEMECTpa MPEAYCMOTPEHO BBITIOJIHEHHE KOHTPOJBLHOW pPaOOTHI.
MakcuManpHass cymMMa OaIoB, KOTOpbIE OOY4YaromIMACS MOXET Ha0paTh TPH BBIIOJHCHUH
KOHTPOJILHOM paboTsl, coctapiser 100 Gaios.

[IIxajia oneHUBAHKS DK3aMeHa.

KosaunyecTBo 6a/10B Kpurepun ouneHuBanusi

25-30 UMEEeT MECTO TIOJHOE YCBOGHHE TEOPETHYECKOT0 U
MPAKTHYECKOTO MaTepHaia; CTYISHT YMEeT J0Ka3aTh
BCE TEOpPEMBbl W3 JIGKIMOHHOTO Kypca W pelaeT Bce
3aJ]auu ¥ IPUMEPHI U3 MPUBEIICHHBIX 33 JaHUN
19-24 MMEET MECTO OCHOBHOE YCBOEHHME TEOPETHUECKOIO U
MPAKTHYECKOTO MaTepHaia; CTYISHT YMEeT JO0Ka3aTh
OCHOBHBIC TEOPEMBI M3 JICKIIMOHHOTO Kypca M pelaet
OCHOBHBIC 33J1a41 ¥ IPUMEPHI U3 TPUBEICHHBIX 3aJJaHHH
13-18 UMeeT MecTO 3HaHue 0e3 J0Ka3aTelbCTBA OCHOBHBIX
TeopeM © (GOPMYIT Kypca; CTYICHT YMEET pelIaTh
3aa4yd ¥ OpUMEpPbl K3 TPUBCICHHBIX 3aJaHui,
SIBIISIIOIIMECST 00OOIEHHEeM 3ajlad IIKOJILHOTO Kypca
MaTeMaTHKU
0-12 MMEEeT MECTO HEYCBOEHHE OCHOBHBIX TeOpeM U (hopmyi
Kypca; CTYJCHT HE YMEET pellaTh 3aa4l U PUMEPbI U3
3aJJaHHBIX 3aJ]aHHUU, SBJISIOIIUECS O00OOIICHHEM 3aay
IIKOJILHOTO Kypca MaTeMaTHK!

HToropas mkaJja oneHUBaHUA pe3yJbTaTOB OCBOCHHUS TUCHMIIIIMHDBI

HToroBasi oreHKa MO JIUCIMILIMHE (OPMHUPYETCS U3 CYMMBI 0aJUIOB IO PE3yJIbTaTaM TEKYIIETo
KOHTPOJISI U MPOMEKYTOYHON aTTECTAIlMM M BBICTABIIACTCS B COOTBETCTBHUU C TPUBEICHHON HUXKE
TaOJIMLIEH.

Ouenka no 100-6a51bHOI cHCcTeMe OueHka o TpaAUIIMOHHON cHcTeMe
81 - 100 OTinyHO
61— 80 Xopotio
41 - 60 VY 10BIETBOPUTETHHO
0-40 HeynoBneTBopuTensHO

6. YUYEBHO-METOJIMWYECKOE M PECYPCHOE OBECHEYEHMUE
I CTUTIIAHBI

6.1. OcHoBHas quTEpaTypa

1. Unpun, B. A. Marematnueckuii anHanu3 B 2 4.. ydeOHUK st By3oB/ B. A. Unbum,

B. A. CanoBunumii, b. X. CennoB. — 4-e u3n., nepepab. um gon. — Mocksa : M3narenbcTBo
IOpaiit, 2023. — 324 ¢. — (Bricmiee oOpaszoBanme). — ISBN 978-5-534-07067-5. — Tekcer :
anekTpoHHbIHN // O6pa3zoBatenbHast miardopma FOpaiit [caiit]. — URL:

Yacts 1 B 2 k1. Kuwra 1: https://urait.ru/bcode/513351 (mara oopamenus: 06.06.2023).
Yacte 1 B 2 xH. Knura 2 : https://urait.ru/bcode/513352 (nara oopamienus: 06.06.2023).
Yacts 2 : https://urait.ru/bcode/511024 (nata obpamenus: 06.06.2023).
2. Kynpsisue, JI. I. Kypc wmaremartuueckoro aHaiam3a B 3 T.: Y4eOHUK Juii BY30B/
JI. 1. KynpsieiieB. — 6-e m31. — Mocksa : M3marensctBo FOpaiit, 2023. — 703 ¢. — (Bsicmee
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https://urait.ru/bcode/513351
https://urait.ru/bcode/513352
https://urait.ru/bcode/511024

obpazoBanue). — ISBN 978-5-534-15800-7. — Tekct : anekTpoHHBIH // OOpa3oBarenbHas
mnatdopma FOpaiir [caiir]. — URL:

Towm 1: https://urait.ru/bcode/509770 (nara obpamienus: 06.06.2023).

Towm 2 B 2 kuurax. Kuura 1 : https://urait.ru/bcode/512869 (narta oopamenus: 06.06.2023).

Tom 2 B 2 kuurax. Kuaura 2 : https://urait.ru/bcode/512870 (nata oopamienus: 06.06.2023).

Towm 3 : https://urait.ru/bcode/510768 (mara obpamenus: 06.06.2023).

. @uxtenronbll, M. OCHOBB MaTEeMaTHYECKOTO aHalW3a: y4eOHWK g By30B. 4.l / I'. M.

®duxrteHronsll. - 11-e uzn.,crepeorur. - CIIO. : JIanp, 2019. - 444c¢. - TekcT: HEMOCPEICTBEHHBIH.
@uxrtenronsil, .M. OcHOBBI MaTeMaTHueckoro ananusa [Tekct] : ydeOHuk uist By30B. 4.2 / I

M. @uxrtenronsi. - 9-e¢ wm3g.crepeorun. - CII6. : Jlaws, 2019. - 464c. - Tekcr:
HEINOCPEICTBEHHBIMN.
®uxrtenronsl, I'. M. OcHoBBl MaTeMaTnueckoro ananmsa. / I'. M. ®uxtenronsn. — 15-e usn.,

crep. — Cankr-IlerepOypr : Jlanb, 2023. — 444 c¢. — ISBN 978-5-507-45877-6. — Tekcr :
AJIEKTPOHHBIN // JlaHb : 5ekTpoHHO-O0nbMnoTeunas cucrema. — URL:

Yacts 1: https://e.lanbook.com/book/289001 (nara oopamenust: 06.06.2023). — Pexum poctyma:
IUIsL aBTOPH3. MOJTb30BATEIICH.

Yacts 2: https://e.lanbook.com/book/297692 (nara oopamenust: 06.06.2023). — Pexum goctyma:
JUIs aBTOPU30BAaHHBIX MOJIb30BATEIICH.

6.2. JlomostHUTEIbHAS JIUTEPATypa

1.

baBpun, W.W. Maremarnueckuii aHanu3: Y4eOHMK U TPAKTUKYM JUIsl IPHUKIAJIHOTO
OakanaBpuata / U. U. baBpun. — 2-e uzn., ucop. u gon. — Mocksa : M3garensctBo HOpaiiT,
2022. — 327 c. — (bakanaBp. Akagemuueckuii kypc). — ISBN 978-5-534-04617-5. — Tekcr :
anekTpoHHbE  //  OOpa3oBarenbHas wiatrpopma  HOpaiit [caiiT]. — URL:

https://urait.ru/bcode/507814 (nara obparenus: 06.06.2023).

. bynaes, B.JI. Maremaruueckuii aHanu3 : GyHKIIUU OJTHOM MEpEMEHHON: yueOHUK i By30B / B.

. Bynaes, M. {. SIkyOcomn. - CII6. : Jlanb, 2019. - 544c¢. — TekcT: HEOCPEICTBEHHBIN.

bynaes, B. JI. Maremartuueckuii ananu3. OyHKIMH HECKOJIbKHUX TMEPEMEHHBIX @ Y4EOHUK s
By30B / B. Jl. bymaes, M. . SIkyocon. — 2-e¢ u3n. crep. — Cankr-IlerepOypr : Jlanp, 2021. —
456 c. — ISBN 978-5-8114-8294-8. — Tekcr: osnexkTpoHHBIH // JlaHb : 3IE€KTPOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/174290 (mata oOparieHwus:
06.06.2023). — PexuM gocTyIma: i aBTOPHU3. MOJIb30BATEICH.

. JdemunoBuu, B.II. COopHMK 3a7a4 W yHOpaXHEHHH IO MaTeMaTHYECKOMY aHalIu3y : yueO.

nocobue - 20-e u3a. - CIIO. : Jlanb, 2018. - 624c. — TeKCT: HEMOCPEACTBEHHBIH.

Hemunosuy, b. Il. COopHuk 3agau M ynpakHeHUM no Mmaremarndyeckomy ananusy / b. IL
HemunoBud. — 25-e u3a., crep. — Cankr-IlerepOypr : Jlans, 2023. — 624 c¢. — ISBN 978-5-
507-47148-5. — Texkcr : >nekTpoHHbIH // JlaHb : 2nexTpoHHO-OMOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/332675 (mata obOpamienusi: 06.06.2023). — Pexxum moctymna: s
aBTOPH3. NIOJI30BATEIIEH.

Kankaesa, JI. C. MaremaTnueckuil ananus: Teopus npeaesos, AuddepeHnnanbHoe HCUUCICHNUE !
yaeOHOe mocobme s By3oB/ JI. C. KamkaeBa. — 2-¢ wu3m.,, ucnp. w jgon. — MoCKBa :
WznarensctBo HOpaiit, 2023. — 246 c. — (Bricmiee oopazoBanue). — ISBN 978-5-534-04898-8.
— Texcr : omektponnsii // OOpasoBatenbhHas mmiarpopma FOpait [caiit]. — URL:
https://urait.ru/bcode/515115 (nara oopamenus: 06.06.2023).

. KertmanoB, A.M. Maremarndeckuii aHaiam3 : ydeOHOe mocoOue jias  OaxamaBpos /

A. M. KeitmanoB. — MockBa :  W3natensctBo  HOpaiit, 2019.— 607 c.— (bakanasp.
Axanemuyeckmii  kypc). —  ISBN 978-5-9916-2785-6. — Tekct : dSIeKTpOHHBIA //
OopasoBarenbhas miardpopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/425244 (nata
obpamenust: 06.06.2023).

. Hukutun, A. A. MatemaTnueckuil aHanu3. YTIIyOJeHHbBIH Kypc ! y4eOHUK M MPAKTUKYM IS

By30B/ A. A. Hukutun, B. B. ®omuue. — 2-¢ w3a., ucnp. u aon. — Mocksa : M3maTenbeTBo
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6.3.

HOpaiit, 2023. — 460 c. — (Bricmiee oOpaszoBanme). — ISBN 978-5-534-00464-9. — Tekcr :
anekTpoHHbId  //  OOpasoBarenbHas miatpopma  FOpaitt [caiiT]. — URL:
https://urait.ru/bcode/511175 (nara obparmenus: 06.06.2023).

. CamoBumnyas, 1. B. Marematnueckuii ananus. Ilpeaen W HenpepbIBHOCTH (DYHKIIMU OJHOM

nepeMeHHol : yyeOHoe mocobue i By3oB/ U. B. CagoBuuuas, T. H. ®omenko ; nmon oOreit
penakuueir B. A. UnpuHa. — 2-e¢ u3a., mepepad. um gom. — Mocksa : M3marensctBo IOpaiir,
2023. — 115c¢.— (Bwicmiee o6Opa3oBanue). — ISBN 978-5-534-08473-3. — Tekcr
anekTpoHHbld  //  OOpasoBarenbHas mwiatpopma  FOpaitt [caiiT]. — URL:
https://urait.ru/bcode/515257 (nara obparmenus: 06.06.2023).

. IMarun, B.JI. Marematuueckuii ananu3. ba3oBble MoHATHA : ydeOHOe mocobue st BY30B /

B. JI. lllarun, A. B. CokonoB. — MockBa : U3narensctBo FOpaiit, 2023. — 245 ¢. — (Bricuee
obpazoBanmne). — ISBN 978-5-534-00884-5. — Tekcr : anekrtpoHHbid // OOpazoBarenbHas
wiargpopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/512337 (mata oOpaieHus:
06.06.2023).

Pecypchbl nHpOpMAaLIMOHHO-TEJIeKOMMYHUKAUMOHHOM ceTn « AHTEepHeT»

. DIeKTpoHHas OMOIMOTeKa MEXaHUKO-MaTeMaTnyeckoro daxyaprera MI'Y: http://lib.mexmat.ru/
. Maremaruueckoe Oropo: Y4eOHHKH 0 MaTeMaTHYecKoMy aHanu3y: http://www.matburo.ru

1
2
3.
4
5

http://www.library.mephi.ru/

. http://ega-math.narod.ru/
. http://neo-chaos.narod.ru/fikhtengolts.html

7. METOANYECKHUE YKA3AHUA 11O OCBOEHMIO JMCIIUTIJIMHBI

1.
2.

8.

MeTtoanyeckre peKOMEHIAIUH IT0 OPTaHU3aLUU CAMOCTOSITEIbHON paboThl OaKaJaBpOB.
Metoanyeckre peKOMEeHalUH 110 MOANOTOBKE K MPAKTUYECKUM 3aHATHUSIM.

NHOOPMAILIMOHHBIE TEXHOJIOI'MN JJId OCYHIECTBJIEHUSA

OBPA3OBATEJIBHOI'O NPOLECCA 11O AUCIUIIJIMHE

.JII/IIICHZ%I/IOHHOQ nporpaMmmMHo¢ ol0ecmeueHune:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

HNupopmanoHHbIe CIPABOYHbIE CHCTEMBbI:
Cucrema 'APAHT
Cucrema «Koncynprantl Iroc»

IIpodeccnonanbabie 0a3bI JaHHBIX:

fgosvo.ru — Topran ®enepaibHbIX TOCYIAPCTBEHHBIX 00Pa30BaTEIbHBIX CTAHIAPTOB BBICIIETO
00paszoBaHus

pravo.gov.ru - ObunuaiasHeIH HHTEPHET-IIOPTAI IIPAaBOBOH HH(GOPMAIINU

www.edu.ru — dexaepanbublil nopran Poccuiickoe oOpazoBaHue

CB0001HO pacnpocTpaHsieMoe NPOrpamMMHoOe ofecrieyeHHe, B TOM 4HcCje OTe4eCTBEHHOIO
NMPOU3BOJACTBA:

OMC IIneep (st Bocripou3BeACHHs DIEKTPOHHBIX Y4eOHbIX Motyneit)

7-zip

Google Chrome
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9. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUIIJINHBI

MartepuanbHO-TeXHUYECKOE 00ecIedeHre JUCIUILIMHBI BKIIIOYaeT B ce0s:

- y4eOHBIC ayAMTOPUH I TPOBENCHHUS Y4YEOHBIX 3aHATHI, OCHAIEHHBIE O0OpYIOBaHHEM W
TEXHUYECKHUMH CpEACTBAMH OOy4YEHUS: yueOHOW MeOenblo, JOCKOH, JIeMOHCTPAallMOHHBIM
000pyI0BaHUEM, IEPCOHATIBHBIMU KOMITBIOTEPAMHU, TPOEKTOPOM;

- TOMENICHMS] JJs CaMOCTOSITENIbHOM palOOThl, OCHAIICHHbIE KOMIIBIOTEPHOW TEXHHKOH C
BO3MOKHOCTBIO TOAKIIOYeHHEM K cetu «MHTepHeT» M obecredeHneM J0CTyma K 3IEKTPOHHOMH
nH(popMalnOHHO-00pa30BaTeNbHOM cpeie.
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