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MWHOBPHAYKW POCCUM
OENEPATTLHOE MOCYAAPCTBEHHOE BHOKETHOE OBPA3OBATESIbHOE YYPEXOEHUE
BbICLLEMO OBPA30BAHUA

«BOPOHEXXCKWU rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)
YTBEPXOAIO

3aBeqyowmi kapegpon
UM POBLIX TEXHOMOMNI

M/‘F / Kypranun C.[.

05.03.2025 .

PABOYASA NMPONPAMMA YYEEHON AUCLUMNIIUHDI

51.0.14 MATEMATUYECKU/ AHANN3

. Kop v HanmeHOBaHuMe HanpaBleHusA noaroToBku/cneymnanbHOCTHU:

02.03.01 MaTtemaTunka 1 KOMMbIOTEPHbIE HAYKU

. Mpocdhnnb nogroroBku/cneymnanusaumns:

mMatemaTuyeckoe 1 nporpammHoe obecnevyeHne MHPOPMaLMOHHbBIX CUCTEM U TEXHOMOMMN

. KBanndumkaumsa BbinyckHMKa: 6akanasp
. Dopma obyyeHun: o4Has
. Kachenpa, orBevarowan 3a peanusauuio ANCUUNIIUHBI: LNPOBbLIX TEXHOMOMN

. CocTaBuTeNnu nporpammbi:

Kanuwesa O.U., kaHanaat omsmko-MaTeMaTUYECKUX HaYK, AOLEHT;

CemeHoB M.E., goktop cumsmnko-matemMaTuyeckmx Hayk, npodeccop

7. PexomeHpoBaHa: HMC dakynbTeTa komnbtloTepHbIX Hayk (05.03.2025 r., npoTtokon Ne 5)
8. YuebOHbIn roa: 2025-2026, 2026-2027 CemecTpbl: 1,2,3,4



9. Llenu 1 3agayn y4e6HOM AUCLMNIUHDI

LleJ'IbI-O ONCUUNITUHBI ABNAETCA oBNageHne CtyaeHTamMmm annapatoMm MmateMmaTtu4eckoro
aHanmaa, C*)yH,D,aMeHTaJ'IbeIMVI MaTeMaTn4yeCKMMmn 3HaHnAMun, cry>xxawmmm OCHOBOW Ang garnb-
Heunwero n3yvyeHnd BCcex eCteCTBeHHOHay4YHbIX OANCUUNITAH.

3agadamu gUCUMNNUHLI ABNAIOTCSA: OBNageHne NOHATUAHBIM annapaTtoM MatemaTude-
CKOro aHanuaa, n3y4YeHme OCHOBHbIX METOAOB M MHCTPYMEHTOB MaTeMaTMYE€CKOro aHanmaa m nx
NPUMEHEHNE K peLLeHno NpUKnaaHblxX 3agad, udyvyeHne auddepeHumansHOro U MHTerpansHo-
ro cYUCcNeHna PyHKLUMN OQHOM N MHOTUX NepeMeHHbIX, 3HaKOMCTBO C Teopuen npeaernos n
pAOoOB, U3y4YeHUe OCHOB TEOPUM (PYHKLNN KOMMNSIEKCHOM NepeMeHHOMN.

10. MecTo y4ye6HOM ancumMnnuHbl B cTpykType OOI:

AuncumnnuHa oTHocuTCAa K obsasaTtenbHom yactu 6noka b.1. [Ins ycnewHoro ocBoeHnsa gucum-
NSMHBI 4OCTATOYHO XOPOLUNX 3HAHMM CTaHOAPTHOW NPOrpaMmbl LLUKOSIbHON MaTEMaTUKN.

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUs MO AucuunnuHe/Moayno (3HaHWUA, YMeHuUs,
HaBblKW), COOTHECEHHbIe C NMMaHupyeMbIiMU pe3yribTaTaMuM OCBOeHUs obpa3oBaTesibHOMN

nporpamMmmbli (KOMHGTEHLWIFIMVI) N MHONKaTopaMun UX OCTUXKEeHUA:

Kop Hassanme Kog(bl) WHankaTop(bl) MnaHnpyemble pesyrnbTaTbl 00y4eHUs
KOMNeTeHuMun

OlK-1 | CnocobeH KoH- Orl1K-1.1 | Obnagaet 6a3oBbIMU 3HaeT NoCTaHOBKU KIacCUYecKnx 3a-
CynbTMpOBaTh U 3HaHUAMM, NOny4veH- Jay matemaTunyeckoro aHanusa; me-
ncnonb3oBaTtb HbIMK B 06riacTu ma- TOAblI (HOPMYNUPOBKN U AOKa3aTenNb-
dyHOamMeHTanbHbIe TeMaTuyecknx u (Mnu) | cTBa MaTemMaTUYECKUX YTBEPXKAEHUN;
3HaHug B obnactu €CTECTBEHHbIX HayK. aundpepeHymansHoe 1 nHTerpanbs-
MaTemMaTU4eCcKoro Hoe ncumcneHne yHKLMN OOHON K
aHanusa, Kom- MHOMUX NepeMeHHbIX; KOMMMEKCHbIN
NAEKCHOro 1N yHK- aHanms.
LMOHarnbHoro aHa- OlNK-1.2 | YmeeT ucnonb3oBaTb YMeeT npuMeHATb MeTOAbl MaTema-
nusa anredpsbl, nx B NpodeccmnoHanb- | TUMECKOro aHanu3a Ans peLleHus
aHanuTU4eCcKom HOW OesATenbHOCTH. 3agad npodreccnoHanbHon aeaTenb-
reomeTpuu, and- HOCTUW; NPUMEHSATb NOMYyYeHHbIE 3Ha-
depeHumnansHomn HUSA ONsS MaTeMaTU4eCckn KOPPEKTHOM
reomeTpuu 1 TOono- NOCTaHOBKWN HOBbLIX 3a4ay B pasnuy-
noruvn, anddeper- HbIX 06nacTsAX; MPUMEHSITL annapat
umnanbHbIX ypaBHe- MaTemMaTu4ecKoro aHanuaa aonsa go-
HUW, OUCKPETHOWN KasaTenbCTBa YyTBEPXKAEHUIN U TEO-
MaTemMaTuKn 1 Ma- pem.
TemaTU4ecKkon ro- OlMK-1.3 | UmeeT HaBbIkn BbIGO- Bnapeet HaBblkamMy caMOCTOATENb-
rMKW, TEOPUN BEPO- pa MeToaoB pelleHnss | Horo Belbopa MeTo4oB MaTeMaTude-
ATHOCTEN, MaTema- 3apay npodeccuo- CKOro aHanmsa ang peLueHuns pas-
TUYECKON cTaTtu- HanbHOW AeATenNbHO- NNYHBIX 3aJa4; HaBbIKaMX UCMOMb30-
CTUKWN N CryYanHbIX CTM Ha OCHOBE Teope- | BaHMsI METOOO0B PeELLeHUs Knaccuye-
npoweccos, 4uc- TUYECKNX 3HAHUN. CKMX 3agay MmaTemMaTU4ecKkoro aHanu-
NeHHbIX MeTo0B, 3a ANS pelleHnst pasnnyHbix ecTe-
TeopeTn4eckon CTBEHHOHAY4HbIX 3a4a4; HaBbIKaMm
MEXaHUKn B Npo- aHanusa u nHTepnpeTaummn pesynbTa-
deccrnoHanbHom TOB pelUeHus 3agay.
OEeATenbHOCTHU.

12. O6bemM gUucUUNNnHbI B 3a4eTHbIX eaAnHunuax/yac. — 18 / 648.

dopma NpoMeXyTOYHOM aTTecTauum ak3ameH (1-4 cemecTpsbl)




13. TpyaoemkocTb No BuAam y4ebHou paboTbl

TpyooemKkocTb
Bug y4ebHon paboThl Bcero Mo cemecTpam
1 cemectp | 2 cemectp | 3 cemecTp 4 cemecTp
AyanTopHble 3aHATUS 300 84 84 68 64
nexkumm 134 34 34 34 32
B TOM 4ucne: npakTn4eckme 166 50 50 34 32
nabopaTopHble
CamocrTosiTensHas pabota 204 96 24 40 44
B TOM YUCIrie: KypcoBas paboTta (MpoekT)
Cbopma NPOMEXYTOYHOU aTTecTaumn 144 36 36 36 36
(3k3ameH — 36 yac.)
WToro: 648 216 144 144 144
13.1. CopepxaHue QUCLUNIUHDI
Peannzauus
asgena
HanmeHoBaHune pasi
n/n pasgena CopepxaHue pasgena gUCuUnImHbl AncUMnInHE
C NOMOLLbLIO
ONCUMMNNUHGI .
OHIamnH-
Kypca, 9YMK
1 Teopus MHO- MHoxecTBa. Onepauun Hag MHoXecTBamu. CBOMCTBa onepawumi nepe-
KEeCTB. ceyeHusi, 00beaMHEeHNS Pas3HOCTU, eKapTOBOro npovsseneHns. MHo-
Yucnosble )KECTBO HaTyparnbHbIX yncen. Metog matemMaTmuydecKkon MHAYKLMK. [ToHs-
gHO)é(eCTBa. Tne oTobpaxeHus. Komnosnumsa oTobpaxeHmii. CIopbekTUBHbIE U UHb-
Tg Z?KeHme €KTUBHble 0TobpaxeHus. buekTneHble oTobpaxeHusa. ObpaTtHoe oTo6-
MHOXECTB
paxeHune. CyeTHble MHOXecTBa. MHOXECTBO LienbIX YMcern, MHOXEeCTBO
pauMoHanbHbIX YnCen.
MNOTHOCTL paumMoHanbHbIX Yncen. [lefcTBUTeNbHbIe Yncna. AkcmoMa- httpf://edu.ys.
. .r rse/vi
TVKa OeNCTBUTENBHbIX Yncen. CYeTHOCTb MHOXECTBA paLMOHalbHbIX uewupcf?:’.’isde— 1
uncern. HecyeTHOCTb MHOXECTBA BeLLECTBEHHbIX Yncern. Mogynb, abco- ' 178.8
NIOTHasA BenuyKnHa vncna. NpomexxyTkn, OKPeCTHOCTMU.
MpUHLUKUN BNOXEHHbLIX OTPE3KOB.
OnemMeHTapHble YHKLUN BELLECTBEHHOIO NepeMeHHoro. buHom Hoto-
TOHa.
OrpaHu4yeHHble MHOXecTBa. ToYHblE rpaHy MHOXecTB. CBOMCTBA TOY-
HOW BEPXHEWN N HWXKHEN rpaHM MHoXecTBa. [loHATMe nocnegoBaTenb-
HOCTM 1 NoAnocneaoBaTeNIbHOCTMU.
2 Mpepen yuc- Mpenen nocnegoBaTenbHOCTH.
NoBOW nocre- EaouHcTBeHHOCTL Npeaena. MNpeaenbHblil Nepexod B HepaBeHCTBaXx.
AosarterbHo- BeckoHeYHO Marnble 1 BecKkoHeYHo 6onbLUMe NOCNefoBaTENbLHOCTU.
ctu. Mpenen CBoricTBa cxoAsLMXCa nocrnegoBaTenibHOCTEN.
yHKUMM, He- https://edu.vs

NpepbIBHOCTb

MoHoTOHHbIe nocnenoBatenbHocTU. CylllecTBOBaHWe npeaerna y MoHo-
TOHHOW nocnegoBaTenbHOCTU. ApudmeTndeckme onepaunm 1 npeaernb-
HbI Nepexoa 3amevartenbHbli npeaen u uncno e. CeoncTea cxoas-
Lmxca nocnegosatensHocTen. MOHOTOHHbIE NOCNeA0BATENBHOCTU.
CyliectBoBaHue npegena y MOHOTOHHOM nocrneaoBaTensHOCTU. Apud-
MeTU4ecKMe onepaunn 1 npeaenbHbli nepexop

3ameuaTenbHbI Npegen u Ynicno e. Teopema bonbuaHo-

u.ru/course/vi
ew.php?id=1
1788




BenepwTpacca. lNpegen dpyHkumm no NeriHe, no Kowwu.
OKBMBaNEeHTHOCTb onpeaenenun npegena no lenxHe n no Kowwn. Ceon-
cTBa npegena. lNpeaensHbl nepexon B HepaBeHCTBax U Npu apugpme-
TUYECKUX OENCTBUSAX.

OpHocTopoHHMe npefensl. 3amedaTtenbHble npeaensl. beckoHeyHo ma-
nble 1 6eckoHeYvHo Gonblume. CpaBHeHUE GEeCKOHEYHO MaribiX U Gecko-
He4yHo GonbLumx. HenpepbIBHOCTb OYHKLUN B TOYKE U HA MHOXECTBE.
OOHOCTOPOHHASA HENPEPbIBHOCTb.

HenpepbIBHOCTb CNOXHON (PYHKLMW.

HenpepbIBHOCTb aneMeHTapHbIX PyHKUMIA. Knaccudukaums Todek pas-
pbiBa. Teopembl 0 HEMpePbIBHbIX OYHKLUAX: NepBas 1 BTopas TeopeMbl
BenepwTtpacca, Teopema bonbuaHo-KoLm o npoMexxyTo4yHOM 3Have-
HUKW. PaBHOMepHas HenpepbIBHOCTb. Teopema KaHTopa 0 paBHOMEPHON
HenpepbIBHOCTH.

OudpbepeHun- | MpomssogHas dyHKuuKU. FeomeTpryeckun n pusmyeckuin cmoicn. dud-

anbHOE NCYNC- | bepeHUUpOBaHME aneMeHTapHbIX yHKUKA. MNpasuna auddepeHumpo-

nexvie q)yf"" BaHus. MpoussoaHas 06paTHOM 1 CROXKHON PyHKLUMK.

L OD'HOY' ne- OudbpepeHumnan dyHkuun. MNMpounssoaHble 1 AuddepeHumansl BbICLLMX

pemeHHoM MOPSIKOB.
Teopembl epma, Pons. Teopembl 0 cpegHeM Jlarpanxa un Koww. Mpa- https://edu.vs
Buno Jlonutana packpbiTna HeonpegeneHHocten. dopmyna Tennopa. u.ru/course/vi
OcTaTouHbI uneH B oopmyne ew.php?id=1
Teiinopa B chopme Jlarparxa n B dopme MeaHo. opmynbl MaknopeHa 1788
aneMeHTapHbIX PYHKLMNA.
OkcTpemyM dyHKuun. Heobxoaumesle n AoCTaTOUHbIE YCNOBUSA 3KCTpe-
MyMa. Beinyknblie n BorHyTble dpyHkumn. Toukm nepernba. NprsHakm
Toyek nepernba. NccnegosaHne CcBOMCTB hyHKLMA C MOMOLLIbIO NPOU3-
BOLHBbIX.

WHTerpanbHoe | NepBoobpa3Has oyHKUUKM, CBOMCTBA NepBooOpasHbiX. HeonpegeneH-

ncuuncnerHune HbI MHTerpan. ®opmyna 3aMmeHbl NEPEMEHHbBIX, MIHTErPUPOBAHUE MO

byHKUMM OA- yacTam.

HOW nepemMeH-
HoW

WHTerpupoBaHue paumoHanbHbIX U MppaunoHanbHbIX (OYHKLNNA.
WHTerpupoBaHue TpUroHOMETPUYECKNX 1 APYTUX TPaAHCLEHOEHTHbIX
dyHKUURA.

OnpepneneHHbI nHTerpan PumaHa. YcnoBue cyLecTBOBaHMS UHTerpa-
na Pumana. ®opmyna HetoToHa-JlelibHmua. CBOMCTBA UHTErPUPYEMON
dyHKUMN. Teopema o cpegHeM.

dopmyrna 3aMeHbl NEPEMEHHOW U UHTErPUPOBAHMS MO YacTsM B onpe-
OEeneHHOM uHTerpare.

MoHaTne o HecobcTBEHHOM MHTerpane. HTerpypoBaHue BEKTOPHO-
3HAYHbIX PYHKLMNA.

MpunoxeHnsa onpeaeneHHOro HTerpana: nnowanb Nrockon urypsl,
OnuHa gyru kpmeon. MNnowaabe NOBEPXHOCTU BpaLLeHns 1 o6bem Tena
BpaLLeHus.

https://edu.vs

u.ru/course/vi

ew.php?id=1
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Yncnosble n
dyHKUMOHaNb-
Hble psabl.
CTeneHHble
psaabl

Yucnosble pagbl. HacTUYHbIE CYMMBI.

CxogumocTb. CBorncTBa cxoasimxces pagoB. Kputepuii Koww. MpusHakm
CXOAMMOCTM PSAOB C NONOXUTENbHBIMW YrieHamMu. 3HakonepeMeHHble
psabl. ABcontoTHas 1 ycnoBHasi CXoaMMocTb. CBoncTBa abconioTHO
cxopsaLlmxcsa pspoB. 3Hakodepeaytowmeca pagbl. MNMpusHak JlenbHuua.
3HakonepemeHHble paabl. MNpudHakm Abens n Qupuxne. OyHKUMOHaNb-

https://edu.vs

u.ru/course/vi
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Hble psiabl U nocregoBaTenbHOCTU. PaBHOMeEpHasi U HepaBHOMEpHas
CXOAMMOCTb. YCnoBue paBHOMEPHOM CXOANUMOCTU (PYHKLMOHANBHOro
psga. HenpepbiBHOCTb, AuddepeHunpoBaHne n MHTerpupoBaHue
dyHKUMOHanNbHbIX psgoB. CTeneHHble pagbl. O6nacTb CXogMMOCTU U
paguyc cxo4MMOCTU cTeneHHoro psaa. Psaa Tennopa. MNMpubnuxeHHble
BbIYMCIEHUS C MOMOLLLIO psigoB. Popmyna CTupnuHra.

6 Pagbl ®ypbe Pagbl ®ypbe. OpToroHanbHble CUCTEMbI (OYHKLNIA.
KoapdmumeHTbl Pypbe. CxognmocTb psiga Pypbe B Touke. [Npencras- https://edu.vs
nexne dyHkuun psgom dypwe. MNMpusnak Oupuxne. MNpeacraBneHve U.ru/course/Vi
dyHKUUN psagom dypbe: cnyyam nepjwonmqecmﬁ 7] Henepm?,qmquKoﬁ ew.php?id=1
dyHKkuun. MNMpeacrasneHne dyHKUM pagom Oypbe: cnyyar NnpoussBorb- 1788
HOro MPOMEXYTKa, YETHOM U HEYETHON pyHKUMK. NHTerpan dypeoe.
MpencrasneHue yHKUMA nHTErpanom dypbe.
7 DyHKUMUN He- MpocTtpaHcTBo R" . Hopma. CxogumocTb B R". lNMokoopauHaTHas cxoau-
CKOIbKUX Me- MOCTb. DYHKLIMM MHOTMX NepemMeHHbIX. Mpeaen.
PEMEHHBIX HenpepbiBHOCTb. TeopeMbl Beneplitpacca ons yHKUNA HECKOMbKNX
nepemMeHHbIX. JuddepeHumnpoBaHmne ckanspHbIX QYHKUUIN HECKOMbKMX https://edu.vs
nepemMeHHbIX. YacTHble nponssoaHble. [MonHbIn anddepeHuman. u.ru/course/vi
MponssogHasa No HanpaBneHuwo. paaneHT. ew.php?id=1
OudbdpepeHunpyeMocTb cnoxHon yHKUUKU. YacTHble NPOU3BOAHbIE U 1788
aunddpepeHuymans! BeiclLux nopsakos. ®opmyna Tennopa. HesBHble
dyHKuuKn. Teopema o HeaBHON pyHKUMK. dnddepeHunpyemsie oTob-
paxeHusi. Teopema 06 obpaTHOM OTOGpaKeHun.
OKCTpeMyM PYHKLMN MHOTMX NepeMeHHbIX. Heobxoanmble ycrnoBus.
WccnepoBaHve cTaumoHapHbIX ToYek. [JocTaTouHble YCIOBUS SKCTpe-
MyMa. YCIOBHbIN akcTpemyM. MeToa MHoxutenen NlarpaHxa. MHterpa-
3afaun Ha 3KC- | iy 3aBUCsLME OT napameTpa. MNpenenbHbii nepexoa, amddepeHLm- https://edu.vs
Tpemym. NnTe- poBaHWe U UHTEerpMpoBaHue nog 3Hakom nHterpana. HecobcTBeHHbIe u.ru/course/vi
8 | rpanbl, 3aBu- o
CALLME OT Na- WHTerpansl. PaBHOMepHas cXoAUMMOCTb HECOBCTBEHHbIX MHTErPanos, ew.php?id=1
pameTpa 3aBUCALLMX OT NapameTpa. 1788
OudpepeHunpyeMocTb U UHTErPUPYEMOCTb NO NapameTpy Hecob-
CTBEHHbIX MHTErparos.
WHTerpansbl rinepa. Namma-gyHKUms.
[BoviHoM uHTerpan. CeowncTea. [NoBTOPHbLIN MHTErpan. BeluncneHve
[OBOVIHbIX MHTErpanoB. 3amMmeHa nepeMeHHON B ABOMHOM MHTerpane. https://edu.vs
9 KpaTHble uHTe- | [BOMHOM MHTErpan B NOMNsipHbIX koopAWHaTax. TPoMHOW nHTerparn. u.ru/course/vi
rpansi CaouctBa. [MoBTOpHbIN MHTerpan. BeluucneHmne TPOMHbIX MHTErparnos. ew.php?id=1
3ameHa nepeMeHHo B TPONHOM uHTerpane. MpunoxeHus ABOMHOIO 1788
TPONHOrO MHTErparos.
KpvBonuHenHble nHTerpanel nepeoro poga. CeegeHne K onpegeneHHo-
My mHTerpany. KpusonuHeriHble nHTerpansl BToporo poga. CBsisb C MH-
Terpanamu nepsoro poga. NpunoxeHnsa KPUBOMMHENHbBIX MHTEMParioB.
KpusonuHein- | oopmyna Mpuna. Mnowaas hurypsl. HesasncuMocTs HTerpana oT ny- https://edu.vst
10 HbIE N TIOBEPX- | ) WHTerpmMpoBaHus. [1ByCTopoHHMe noBepxHocTu. OpmneHTaums no- u.ru/cour§eIV|
HOCTHbIE UHTE- . ew.php?id=1
rpar! BepXHOCTU. [1OBEPXHOCTHbIV MHTErpan nepeoro poaa. BeluncnexHme uH- 1788

TerpanoB. NoBepXHOCTHbIN MHTerpan BToporo poaa. NMoTok BEKTOPHOro
nons 4yepes nosepxHocTb. Popmyna OcTporpagckoro-laycca. Popmyna
CTtokca.




11

AnemeHThI
Teopun nons

CkansipHble U BEKTOPHbIE NOJiS.

lMponssogHasa No HanpasneHuto. [pPagneHT ckansapHoro nons.
[unBepreHums, poTop, LMPKYyNsLmMs BEKTOPHOrO Nnossi.

[MoToK BEKTOPHOro nors Yepes NoBepxHocTb. Teopema OcTporpanckoro-
["aycca B BekTopHON hopme. Teopema Ctokca. ConeHouganbHoe 1 no-
TEeHUManbHOe BEKTOPHOE nore.

https://edu.vs

u.ru/course/vi

ew.php?id=1
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KomnnekcHasa nnockocTb. PyHKUUSA KOMMMAEKCHOro nepemMeHHoro. ono-
MOpPdHbIE YHKLUN.

Mpegen n HenpepbIBHOCTb (PYHKLUKN KOMMIIEKCHOTO NEPEMEHHOIO.
MponssogHasa pyHKLMM KOMMASIEKCHOIO nepeMeHHoro. Ycnosus Kowwm-

https://edu.vs

OcHoBbI KOM- | pyyyaug, u.ru/course/vi
12 | nnekcHoro y o
aHanuaa KoHdopMHbIe oToBpaxkeHusi. FeomeTpu4ecknii CMbICN MOAYNSA U apry- ew.php?id=1
MEHTa NPOVN3BOLAHONA. 1788
NHTerpupoBaHne yHKLUIN KOMMIIEKCHOIO NePEMEHHOro. VIHTerpanbHas
Teopema Kowu.
Paabl Tennopa. Psagbl llopaHa. Ocobble Toukn. BelueThbi.
13.2. Tembl (pa3aenbl) AUCUUNINNHBI U BUAbI 3aHATUN
HanmeHoBaHue Bugpbl 3aHATUN (KONTMYECTBO YacoB)
Ne TEeMBI MpakTnye- CamocTonTenbHas
n/n (pasgena) Jlekunn pCKI/Ie JlabGopaTopHble a6oTa Bcero
ONCLMNITUHBI P
Teopusi MHOXECTB.
1 Yuncnosble MHOXe- 10 14 30 54
ctBa. OTob6paxe-
HMEe MHOXeCTB
Mpepen ynucnosomn
nocnenoBaTtesibHO-
2 ctn, Mpeaen 12 18 32 62
(OYHKLUK, Henpe-
pbIBHOCTb
OuddepeHumans-
HOEe UcuYucneHune
3 cbyHKLMI OIHOIA 12 18 34 64
nepemMeHHom
WHTerpansHoe uc-
4 ynucneHue yHKLUn 16 18 16 50
OHOWN NepeMeHHOM
Yucnosble U QyHK-
5 LMOHarnbHble pAabl. 12 18 10 40
CTeneHHble pagpl
6 Pagbl ®ypbe 6 12 10 28
7 ®PYHKUMM HECKOIb- 14 14 16 44
KMX NEePEMEHHbIX
3apaym Ha aKc-
8 Tpemym. UHTerpa- 12 12 16 40
nbl, 3aBUCSLLNE OT
napameTpa
9 KpaTHble UHTerpa- 8 12 10 30
nbl
KpuBonuHeriHble n
10 NOBEPXHOCTHbIE 10 10 10 30
WHTerpansl
11 OnemMeHTbl TeEOpUK 8 10 10 28
nons




12 OcHoBbI KOMMeKc- 14 10 10 34
HOro aHanusa
Wtoro: 134 166 204 504

14. MeToanyeckme ykasaHusa ons ody4yarolmxca no OCBOEHUIO ANCLUNIINHBI

OcBoeHWe ancumninHbl CKnagbiBaeTcs U3 ayanTopHon paboTbl (y4ebHon esaTensHOoCTH,
BbINOSTHAEMOM NoA PYKOBOACTBOM npenogasartend) u BHeayamMTopHon paboTsl (y4ebHon ges-
TENbHOCTU, peanndyemon ody4varoLmnMcsa CaMOCTOSATENBHO).

AyauTtopHas pabota cocTouT U3 paboTbl Ha NEKLMAX U BbINONHEHNS NMPaKTUYECKMX (Mnn
nabopaTopHbIX) 3agaHnin B 06bEMe, NpeayCMOTPEHHOM y4ebHbIM nnaHom. Jlekums npeacras-
nset cobon nocnegoBaTenbHOE U CUCTEMATUYECKOE N3N0XEHNe y4ebHoro matepmana,
HanpaBfieHHOE Ha 3HAaKOMCTBO 0By4alLMXCA C OCHOBHbIMMW MOHATUSIMU U TEOPETUYECKUMU NO-
NOXEHNSMWN N3yHaeMon OUCUMNNMHBI. JIeKUNOHHbIE 3aHATUA bopMumpytoT 6a3y anga npaktnye-
CKMX (Mnu nabopaTopHbIX) 3aHATUIA, HA KOTOPbIX NOSTyYEHHbIE TEOPETUYECKNE 3HAHUS NPUME-
HAKOTCA AN peLleHns KOHKPETHbIX NpakTnyeckux 3agady. Obyyarowmmes onsa ycnewHoro ocBo-
€HUS ONCLMNINHBI PEKOMEHAYETCHA BECTU KOHCMEKT NEKUNA U NpakTudecknx (nabopaTopHbIX)
3aHATUN.

CamocTosaTenbHasa paboTta npegnonaraet yrinybnéHHoe nsyyeHne oTAeNbHbIX pasaenos
ANCLMNIIMHBI C UCMOMb30BaHNEM NUTepaTypbl, PEKOMEHOOBAHHOM NpenogaBaTerniem, a Takke
KOHCMNEKTOB NEKLMIA, NPe3eHTaLNOHHLIM MaTepmanom (Npu Hanm4ymm) U KOHCMNEKTOB NpakTnye-
ckux (nabopaTtopHbIX) 3aHATUIN. B kavecTBe nnaHa gns camocToaTeNbHOM paboTbl MOXET ObiTb
ncnonb3oBaH pasgen 13.1 HacToswen paboyen nporpaMmbl, B KOTOPOM 3adMKCMPOBaHbI pas-
Aenbl ANCUMNINHBI N uX cogepxaHue. B pasgene 13.2 paboyen nporpamMmmbl OnpeaenseTcs Ko-
NNYEeCTBO YacoB, OTBOAMMOE Ha CaMOCTOATENbHYO paboTy MO KaXgoMy pasgaeny UCUUNIVHLI.
Bonbluee KONNMYECTBO YacoOB HA CaMOCTOATENbHYO paboTy oTBOAMTCA Ha Hambonee TpyaHble
pasgenbl gucunnivHbl. [Ins camoCcTOATENBHOMO U3yYyeHust OTAENbHbIX pa3aenos AUCUUNIIMHGI
ncnonb3yeTcs nepeyveHb NuTepaTypbl U OPYrMx pecypcoB, NepeYnCneHHblX B NyHkTax 151 16
HacTosiwen paboyen nporpaMmmel.

YCnewHoCTb OCBOEHMSI AUCUUNINHBI ONpeaenseTca CUCTEMaTUYHOCTBIO U FNyGMHON
ayauTOPHOW 1 BHeayaMTOpPHOW paboThbl 00y4vatoLlerocs.

Mpn mncnonb3oBaHMM ONCTAHUMOHHBIX O0OpasoBaTErbHbIX TEXHOMOIMA U 3NIEKTPOHHOrO
00y4eHna BbINOMNHATL BCE YKa3aHusl npenogaBaTerien, BOBpeEMS NOAKMYaThes K online 3aHa-
TUSIM, OTBETCTBEHHO NMOAXOANTb K 3a4aHNAM AN CaMOCTOSATENbHON paboThl.

15. Nepe4yeHb OCHOBHOMW U AOMNONIHUTENILHOWN NUTEpaTypbl, PECYPCOB UHTEPHET, HeobXxo-
OUMbIX A7 OCBOEHUA OUCLUMNIIUHDI

a) OCHOBHas nuTeparypa:

Ne n/n MICTOYHMK

Kypc anddepeHumnanbHOro n MHTerpanbHoro ncumcnennst / duxrenronsy, . M.

T. 1: Kypc ancddepeHumnanbHOro n MHTerpanbHoro ncumcnerms. B 3-x 71. Tom 1 : yyebHuk. T. 1/
®duxreHronby . M. — 13-e n3g., ctep. — 2019 .— 608 ¢. — KHura u3 konnekumm JlaHb Matemartuika.
— ISBN 978-5-8114-3993-5 .— <URL: https://e.lanbook.com/book/113948>.

Kypc anddepeHumnanbHOro n MHTerpanbHoro ncumcnennst / duxrenronsy, . M.

2 T. 2: Kypc anddepeHUnansHOro u UHTerpanbHoro ncumcneHus. B 3-x 1. Tom 2: yuebHuk. T. 2/
PuxteHronby, . M. — 13-e uag., ctep. — 2019 .— 800 c. — KHura u3 konnekumn JlaHb Matematumka
.— ISBN 978-5-8114-3994-2 .— <URL: https://e.lanbook.com/book/113949>.

Kypc anddepeHumnansHOro n MHTerpanbHoro ncumucnenns / duxrexronsy, . M.

3 T. 3: Kypc anddepeHumnansHOro n uHTerpanbHoro ncumucneHus. B 3-x 11. Tom 3: yuebHuk. T. 3/
®duxrtenronby . M. — 10-e u3g., ctep. — 2019 .— 656 ¢. — KHura us konnekumm JlaHb Matematuka
.— ISBN 978-5-8114-3995-9 .— <URL.: https://e.lanbook.com/book/113950>.

Oemuposuy, B. M. COOpHMK 3a4a4 1 yrnpaxKHEeHW N0 MaTeMaTuyeckomy aHanumay: yuebHoe nocobue /
4 B.MN. OemnpoBuy.— CaHkT-lNeTepbypr : JlaHb, 2021 .— 624 ¢c. — ISBN 978-5-8114-6940-6 .— <URL:
https://e.lanbook.com/book/153688>.

5 MaHTenees, A. B. Teopus doyHKLUMIN KOMNNEKCHOrO NEPEMEHHOIO 1 onepaLmoHHOE UCHUCTIEHME B



https://e.lanbook.com/book/113948
https://e.lanbook.com/book/113949
https://e.lanbook.com/book/113950
https://e.lanbook.com/book/153688

npumepax u sagadvax [OnekTpoHHbIn pecypc] / MNanTenees A. B., Aknmosa A. C. — 3-e usg., ucnp. —
CankTt-lNeTepbypr : NlaHb, 2015 .— 448 c. — JonyueHo YMO no obpasoBaHuio B obnactu npuknaa-
HOW MaTemaTuKu 1 yrnpaBreHnsl Ka4ecTBOM B kayecTBe y4yebHoro nocobus ans cTtyaeHToB BY30B,
obyuvaromxcsa no Hanpaenenuto «MpuknagHasa matematuka».— KHura us konnekuum JlaHb - MaTte-
maTuka .— ISBN 978-5-8114-1921-0 .—

<URL.: http://e.lanbook.com/books/element.php?pl1_id=67463>.

0) gonosnH

uTenbHas nuTepaTtypa:

Ne n/n

MNcTouHnK

KyapsiBues, J1.[1. KpaTkun kypc MaTemaTu4eckoro aHanusa : y4ebuuk : B 2 1./ J1.[1. KygpsiBues .—
Mocksa : ®uamatnuTt, 2009. T. 1: OuddepeHuymanbHblie U MHTErpasbHble NCYUCNEHNST DYHKUUIA 04-
HOW nepemMeHHon. Pagpl .— 3-e n3a., nepepab. — 2009 .— 400 c. — ISBN 978-5-9221-0184-4 .—
<URL: http://biblioclub.ru/index.php?page=book red&id=82814>.

KyapsiBues, J1.[1. KpaTkun kypc MaTemaTu4eckoro aHanusa : y4ebuuk : B 2 1./ J1.[1. KygpsiBues .—
Mocksa : duamatnmt, 2009.

2 T. 2: AnhbhbepeHumnanbHbie U UHTerpanbHble UCYUCTIEHUS OYHKLUMA MHOTMX NepeMeHHbIX. [apMOHuU-
yeckuin aHanus .— 3-e nsg., nepepab. — 2010 .— 425 c. — ISBN 978-5-9221-0185-1 .— <URL:
http://biblioclub.ru/index.php?page=book red&id=82818>.

BepmaH, . H. C6opHUMK 3agay no Kypcy MatemaTnyeckoro aHanmsa [OneKkTpoHHbIN pecypc] : yuebHoe

3 nocobue / bepmaH I'. H. — 8-e n3pa., ctep. — CaHkt-lNeTepbypr : NaHb, 2019 .— 492 ¢. — KHura us

konnekumn Jlanb - MaTtematuka .— ISBN 978-5-8114-0657-9 .— <URL:
https://e.lanbook.com/book/111199>.

B) MHOPMaLMOHHbIE 3M1eKTPOHHO-06pasoBaTenbHble pecypchl (0duuManbHble Pecypchbl MHTEpHET):

Ne n/n Pecypc
1 3HB BI'Y: https://lib.vsu.ru/
2 OneKTpoHHO-6MbnnoTevHasn cuctema "YHueepcutetckasa 6ubnuoteka online”: http://biblioclub.ru/
3 OneKkTpoHHo-6mMbnnoTevHasn cuctema "JlaHb": https://e.lanbook.com/
4 OneKTpoHHO-6mMbnnoTevHasn cuctema "KoHcynbTaHT cTygeHTa": http:/www.studmedlib.ru
5 OneKTpoHHbIN yHMBepcuTeT BIY: https://edu.vsu.ru/

16. MNMepeyeHb y4eOHO-MeTOaANYECKOrO ob6ecnevyeHUs AN CaMOCTOATEeNIbHOM paboTbl

Ne n/n NcTouHuk
Oemuposuy, B. . COopHMK 3a4ay 1 ynpaxXHEeHU N0 MaTeMaTuyeckomy aHanuay : yyebHoe nocobue /
1 B.MN. emnaoBny.— CaHkT-lNeTepbypr : JlaHb, 2021 .— 624 c. — ISBN 978-5-8114-6940-6 .— <URL.:
https://e.lanbook.com/book/153688>.
BepmaH, I'. H. COopHMK 3agay no Kypcy MatemMaTn4eckoro aHanmsa [OneKTpoHHbIN pecypc] : y4ebHoe
> nocobue / bepmaH I'. H. — 8-e n3g., ctep. — CaHkr-lNeTepbypr : NlaHb, 2019 .— 492 ¢. — KHura us
konnekuun Jlaub - Matematuka .— ISBN 978-5-8114-0657-9 .— <URL:
https://e.lanbook.com/book/111199>.

17. O6pa3oBaTenbHble TEXHONOrMU, UCNosnb3yeMblie Npu peanusaumm y4yebHOW AUCLM-

NSVHBbI,

BKNOYaA AUCTaHUMOHHbIe obpa3oBaTesibHble TexHonorun (JOT, aneKkTpoHHoe

obyueHue (30), cmewaHHOe OOyyYeHue):

ﬂpm peann3aunmn guCunUnIiMHbl MOTyT UCNOJ1Ib30BAaTbCA TEXHOJNIOTMN 3NTIEKTPOHHOIO 06y‘-IeHVIFI n

ANCTaHL,

MOHHble 0Opa3oBaTenbHblE TEXHOMOMMN Ha Gase noptana edu.vsu.ru, a Takke gpyrue

AOCTYMHbIE pecypcbl ceTn NIHTepHeT.

18. MaTepnanbHO-TeXHU4YECKOe obecrneyeHne AUCLUUMNIUHBI:

AyauTtopusi ANt NEKUMOHHbLIX 3aHSTUIA: MynbTUMeAMa-NpPoeKTop, 3KpaH AN NpoekTopa, KOM-

nbtoTep
CTynbS,
dannos

C BbIX0goM B ceTb «MHTepHeT». CneumanunanpoBaHHas Mmebernb (CTonbl y4eHn4eckne,
pocka). NMporpammHoe obecnevenue: LibreOffice v.5-7, nporpamma gns npocmotpa
dopmarta pdf, 6payaep.

AyouTtopusa Oons nNpakTUYecKUx 3aHsaTUKi: crneuunanu3vpoBaHHas mebenb (CTonbl ydeHunyeckue,
CTynbs, JOCKa).



http://biblioclub.ru/index.php?page=book_red&id=82814
http://biblioclub.ru/index.php?page=book_red&id=82818
https://e.lanbook.com/book/111199
https://lib.vsu.ru/
http://biblioclub.ru/
https://e.lanbook.com/
http://www.studmedlib.ru/
https://edu.vsu.ru/
https://e.lanbook.com/book/153688
https://e.lanbook.com/book/111199

19. OueHo4HbIe cpeacTBa ANA NPoOBeAeHNA TEKYLLEN N MPOMEXYTOYHOWN aTTecTauum

MopanoK OLEHKM OCBOEHWS obydyalowmumucs ydeGHOro martepuana onpefensieTcss co-
AepXXaHueM crieayrLLmMX pa3aenos AUCLUMNIUHGI:

No HanmeHoBaHue KoMne- MHgukaTopsl
- pasgena guCLUUNInHLI OOCTMXKEHUS OueHouHble cpeacTBa
n/n TeHuun
(moayns) KOMMeTEeHL MK
1. | Pasgenbl 1-12 Or1K-1 OrlK-1.1 KoHTponbHasa paboTta, MMCbMEHHbIN ONpPoC
2. | Pasgenbi 1-12 Or1K-1 OrlK-1.2 KoHTponbHasa paboTta, MMCbMEHHbIN ONPOoC
3. | Pasgenbl 1-12 OrK-1 Orl1K-1.3 KoHTponbHas paboTta, NMMCbMEHHbIN ONpPOC
lMpomexyToyHas aTTecTaums Cnncok BoNpoCoOB K 9K3aMeHY,
dopma KOHTpoNns — OK3ameH npakTuyeckoe 3agaHue

20. TunoBbIe OULEHOYHbIe cCpeacTBa U MeToAUYEeCKUe maTtepuanbl, onpeaensowme npo-
ueaypbl OLleHUBaHUA

20.1. TeKywWwMn KOHTPONb yCNeBaeMocCTH

KoHTpornb ycneBaemocT NO AUCUMMIIMHE OCYLLECTBMASETCS C MOMOLLbIO CReaytowmx
OLIEHOYHbIX CPeACTB:

— KOHTpOnbHas paboTa;
— MUCbMEHHLIN ONpOoC.

MepeyeHb 3a4aHMN ANSA KOHTPOJbHbLIX paboT

—

W N

—

KoHTponbHas paborta Ne 1

BapuaHT 1
. Onpepenutb MHOXecTBa AUB, A(\B, A\B, B\ A,AA B,ecnun

A={(x,y):x2+y2£4}, B={(x.y):|x|+|y|<4}.

. PewnTb HepaBeHCTBO: |x+2|+|x—2|<12.

. [lJokasaTb C NOMOLLbID MeTo4a MaTeMaTU4eCKomn MHOYKUWK cneayulee yTBepXxXnoeHue:

cdicly +cr=2", Cl=

n!
i(n—i)!’

(c;; +Cil = c,§+1).

) 1
. [okasatb, 4yto lim x,, =0, eciu x, =—, neN.
n!

. Hantu: lim

n—>0

(=2)" +3"

. PewnTb HepaBeHCTBO: |x [>| x+1].

BapuaHT 2
. Onpepenutb MHOXecTBa AUB, A(\B, A\B, B\ A,AA B,ecnun

A={x:|x-1|<2}, B={x:|x—1|+|x-2]<3}.

. [lokasaTb C NOMOLLbI0 METOAA MaTeMaTUYeCKON NHAYKUMM crieaytollee yTBeEpPXKaeHWe:

1 1
l+—=+—+...+
V2 3

1o

n



2n

4. [lokasatb, 4to lim x, =0, ecru x, = , neN.
n—>00 n’+3
5 (1 2 —pr!
5. Hantu: lim E———+i—..+()—n].
n—>o\n n n n

KoHTponbHaa pab6oTta Ne 2
BapuaHT 1

BbluncnuTb cneayoLlume npegens:

. Jx—Ja+Jx-a
1. lim .

x—a x2 _a2

2. lim (l—x)th.

x>l 2
1
3. lim (x+ex)x.

x—0

X
4. lim (sinlJrcosl) .

X—>0 X X

_ B+2x—+/x+4
5. lim .

x>l 3x% _4x+1

BapuaHT 2
BbluncnuTb cnepyowwime npegensi:

. (1—\/5)(1—%)...(1—%)_

x—1 (1—x)"!
2
2. lim -t .
x—>0\/1+xsmx—\/cosx
3. lim ¥—Ine

xX—>a xX—a

4. lim [sinlIn(x+1)—sinlnx].
X—>00

o 3x?idx+1
5. lim .
xol/x+3-3x+5

KoHTponbHas paborta Ne 3

BapuaHT 1
Mcnonb3ys pasnuyHble MeToAbl, HANTU UHTerpansbl:
dx

1 [—

1+sinx

dx

2. j

CcoS X

3 J dx
. x+1+\/x—1'



4. J\/;lnz x dx.
5. jxsin&dx.

BapuaHT 2
Mcnonb3ys pasnuyHble MeToAbl, HANTU UHTEerpansbl:
d
1. I 2 ~ 3/2°
(x*+1)
2. J.coszxdx.

3. Ix331+x2 dx.
4. Ix2 sin 4x dx.

5. IVaz —x? dx.

KoHTponbHaa pabdoTta Ne 4
BapuaHT 1

1. Monb3ysacb onpegeneHvemM (cymmbl Japby), HanTu 3HaveHue cnegyrollero onpege-
NEHHOro nHTerpana:

2
_[ x2dx.
-1
2. Monb3ysicb pasnuYHbIMKM MeTo4amMun, HAaWTK crieayowmne onpeaeneHHble MHTerparnbl:

"2 tgx T dx
_[—2 dx, I —.
_Tc/21+x CcoSXx 01+s1nx

3. BbuvcnuTb anuHy ayru criegyroLwen KpUBown:

y=Inx, J3<x<As.

4. Hantn obbem Tena, orpaHMYeHHOro cneayowmumMmm NoBEPXHOCTAMM:

x2 y2 ZZ
—t5+5=l z=tc
a b c

5. Bblumcnutb HeCOBCTBEHHLIN MHTErpan:

OOxz+1

] 3

0 X +1

dx.

BapuaHT 2
1. Monb3ysAcb onpefeneHnem (cymmbl Japby), HanTK 3HadYeHne crnenyrowlero onpene-
NEHHOro nHTerpana:
n/2
I sin xdXx.
0
2. Monb3ysAcb pa3nuyHbIMKU METO4AaMU, HAWTK criegyowmne onpeaeneHHble MHTerparnbi:

2
e

2

I In x dx, J.
1 -2

3. BbuvcnuTb anuHy ayru criegyroLwen KpuBown:

2
xX“arctg x
X Arex oy
1+cosx



y=Incosx, Oﬁxﬁg.

4. Hantn obbem Tena, orpaHMYeHHOro cneayrowmumMmm NoBEPXHOCTAMMU:

x2+y2+22:4, z=1%

C
>
5. Bblumcnutb HECOOCTBEHHbIN MHTErparn:

1
J' dx

0(2—x)\/1—x.

KoHTponbHaa paboTta Ne 5
BapuaHT 1

1. Joka3saTb HENOCPEACTBEHHO CXOAMMOCTb CrneayoLero psaa u HanTn ero CyMmy:
11 1 (-1
l——+———+ . — ...
2 48 on-l
2. NiccnepoBaTtb Ha CXOAUMOCTb CreayoLWwmnin 3HAaKOMOCTOSAHHbIN PAa;:

2
n

© 202 +1
il 2n? 43
3. NiccnepoBaTtb Ha CXOAMMOCTb CreayoLWnii 3HaKoNepeMEHHbIN PSA;:
0 .2
Sin n
> (D" :
n=1 h

4. Monb3yacb MaXXopaHTHbLIM NpU3HaKoMm Beneplutpacca gokasaTb paBHOMEPHYO CXO-
ONMOCTb B yKa3aHHOM MPOMEXYTKe creyrowero yHKLUMOHansHoro paaa:

< COSMX
L |X|< +00 .
n=1X""+43

5. OnpeagennTb pagvyc 1 NHTepBan CXoAUMOCTU, a Takke UccrnenoBaTb NOBeAEHNE B
FPaHNYHbIX TOYKAxX MHTEpBana CXoAMMOCTU CreAyoLLEero CTENEHHOro psaaa:

w(_l)nﬁnn
’Z‘l n! (ejx.

BapuaHT 2
1. okazaTb HENOCPEACTBEHHO CXOAMMOCTb CeayoLWero psaa u HanTu ero CyMmy:

S (Va2 -2 T4

n=1

2. ccnepoBaTb Ha CXOOMMOCTb CreayroLnii 3HAaKOMOCTOAHHbLIN PAA:

i ( n__ljn(n—l) |

o+l
3. NccnepoBaTb Ha CXOAUMOCTb CrefyoLMA 3HaKONepPEMEHHbIN PSa:
n




4. Monb3yacb MaXopaHTHbLIM NMpU3HaKoMm Beneplutpacca gokasaTb paBHOMEPHYO CXO-
ONMOCTb B yKa3aHHOM MPOMEXyTKe creyrowero yHKLUMOHansHoro paaa:

2 3’

0]
2x
> arctg | x |< +00 .
n=1 X" +n

5. OI'Ipe,EI,eJ'IVITb paanyc n nHtepean cxognMMocCTu, a TakKXe nccnenoBaTtb noBegeHne B
rPaHNYHbIX TOYKaX MHTEPBalra CXoaouMoCTu crieayouero CteneHHoro paaa:

g@g)’*

n=1 n

KoHTponbHasa paborta Ne 6
BapuaHT 1
1. B 3agaHHOM uHTepBane pasnoxuTtb B psag Pypbe yHKLMIO:
f(x)=sinox, xe[-mn],aeR\Z.

2. MNpeacTtaBuTb UHTerpanom dypbe crenyoLyro QyHKLNIO:
-

3. Hantu npeobpasoBaHne Pypbe Ans pyHKUNN:

sinx, x<m

0, X>T.

X<,

X
f(x) _ COSE’
0, X>T.
4. B 3agaHHOM MHTepBarne pasnoxutb B psag dypbe yHKLMIO:
f(x)=x-1, xe(-2;2).

5. Pasnoxutb B pag Pypbe pyHKUMIO, 3af4aHHY0 rpadouyecku:
Y

(]

0

|y
N

BapuaHT 2
1. B 3agaHHOM uHTepBane pasnoxuTtb B psag Pypbe yHKLMIO:

f(x)= xz, x e[-m;m].
2. NpepctaBuTb UHTerpanom dypbe cnenyoLwyro QYHKLNIO:
cosx, x<m/2;

f(x):{o, x>n/2.

3. Hantu npeobpasoBaHne Pypbe Ans pyHKUNN:
2
f(x)= exp{—%} COS X.

4. B 3agaHHOM MHTepBane pasnoxntb B psag ®ypbe yHKLMIO:



2, —m<x<0;

f(x)= %,xzm

-1, O<x<m

5. Pasnoxutb B pag dypbe pyHKUMIO, 3aaHHY0 rpadduyecku:
%

1J

KoHTponbHas paborta Ne 7
BapuaHT 1
1. U3MeHUTb NopaaoK UHTErpupoBaHus:

0 4+
[dv [ fxpx.
-2 22—y

2. NMepenagsa K NonspHbIM KOopANHATaM, BblYUCNUTb _U\/xz +y2dxdy, roe obnactb D
D

orpaHuyeHa kapanongoun r =a(l—cos ).
3. BblMMCNUTbL C NOMOLLIBIO ABOWMHOIO MHTErpana nnowazab ourypbl, orpaHUY4eHHOW NNHK-
AMU y:xz, y=4x2, y=4.
4. Hantn obbem Tena, orpaHN4eHHOro NOBEPXHOCTAMM
z=1+y2, x+y=1 x=0, y=0, z=0.

5. BblMMCNUTb KPUBOSNIMHENHBIN MHTErpan .[ (x+ y)dx—(x—y)dy, Bgonb nomaHHon OAB,

OAB
rae 0(0;0), 4(2;0), B(4;5).
BapuaHT 2
1. U3mMeHUTb NopaaoK UHTErpupoBaHus:
2 4+2x°
Idx j f(x,y)dy.
0 4-x

2. BbluncnnTs ”psinz 9dpd@, rae 0bnacTb D orpaHMyeHa OKpYXHOCTbLIO p =3cos@.
D

3. BbluncnuTb ¢ NOMOLLbIO BOMHOIO MHTEerpana nnowazab purypbl, orpaHUYeHHON an-
2 2
X
J'IVII'ICOM—-i—y— =1.
16 25

4. Hantn o6bem Tena, orpaHN4eHHOro NOBEPXHOCTAMM

x2+y2=1, z=3-x-y, z=0.



5. BblYNCNUTL KPUBONUHENHBIN UHTErparn J'(xz +y2)dx+(x2 —y)dy, BOOMb NNHUN
L
L: y=x, om A(-1;-1) oo B(2;2).

KoHTponbHasa pa6oTta Ne 8
BapuaHnT 1
1. BoccTaHOBUTL aHaNUTUYECKYHO B OKPECTHOCTU TOYKN z =0 QYHKUMIO f(z) MO U3BECT-

HOW MHUMOW YacTh v(x,y) =e*(ycos y +xsin y) 1 3HayeHuo £(0)=0.

2. Bbluncnutb nHTerpan J.E~Rez2 dz, rae L — oTpe3oK NpsiMOn, COeANHSIOLLMNA TOYKK
L

z1=14+2i N zp =2+4i.

3. icnonb3ya nHterpanbHyo dopmMyny KoLuu, BbIMUCINTE MHTEerpan:

J—"5dz L: |z[=2.

f—z, L: |z+2i|=2.

4. Vicnonb3ysa TeopeMy O BblYeTax, BbIYMCIUTL UHTErpan: Eﬁ
1z +2

. 1
5. HanTtu Bce nopaHOBCKME pasnoXeHus PyHKUnn £ (z) :% no creneHam (z—1-2i).
Z\Z —

BapuaHT 2
1. BOCCTaHOBUTb aHaNUTUYECKYIO B OKPECTHOCTU TOYKMN z =1 yHKUMIO f(z) MO U3BeCT-
HOW MHMMOM YacTn v(x, y) =y—% N 3HaveHno f(1)=2.
xX“+y

_ 1 1.
2. BbluMcnuTb uHTEerpan _[z dz, rae L — nyra napabonbl OT TOYKN z; = ——+—i [0 TOYKM
7 2 2
Zy =1+2i.

3. cnonb3ysa nHTerpaneHyto oopmyny Kown, BbIYUCIIUTE UHTErpan:

f—rvdz Lt |zf=2.

ze

2
(z +2)dz
4. /icnonb3ysi Teopemy O Bbl4eTaX, BblMUCNTL UHTErpart: [Jj—z L: |z=-2i]=2.
I (Z—l)(Z—i)
5. HanTtu Bce nopaHOBCKME pasnoXeHns PyHKUnKN £ (z) :(Z;ll) no creneHam (z—1-23i).
z(z+

TpeboBaHus K BbINOMTHEHUIO 3aA4aHUN KOHTPONbHbIX paboT Ne 1-8:

KoHTpornbHble paboTbl BLIMNOMHAKTCA CTyAeHTaMu B COOTBETCTBMU C 3agaHueM. Pelue-
HMA BCEX 3a4ady M MOSICHEHUS K HAM OOJDKHbI ObITb 4OCTATOMHO NoApo6HbIMK. Mpn Heobxoam-
MOCTU criegyeT Aenatb COOTBETCTBYIOLLME CCbIfIKM Ha BOMPOCHI TEOPMM C yKasaHnem copmyn,
TeopeM, BbIBOAOB, KOTOPbIE UCMONb3YOTCA NPU pelleHn JaHHON 3agayn. Bee BbluncneHms (B
TOM 4MCne 1 BCroMoraTenbHble) HeobxoaumMo Aenatb NOMHOCTLIO. YepTexn u rpadmkn Aomxk-
Hbl ObITb BbINOSIHEHBI @aKKYpaTHO U YETKO C yKazaHMeM efuHuL, macwTaba, KoopauHaTHbIX OCen



N Opyrmx anemeHToB yepTexa. O6bsCHEHUS K 3aJadvam AOMKHbl COOTBETCTBOBaTb TeM 060-
3Ha4yeHNsIM, KOTopble AaHbl Ha yepTexe. PelueHne 3agaHuii OOMKHO COMPOBOXAATbCHA COOT-
BETCTBYIOLLEN apryMeHTaumen 1 BbINONMHATLCS CAMOCTOATENbHO.

Kputepum un wkanbl oueHnBaHNA KOHTPOIbHbIX paboTt Ne 1-8

LLkana oueHvBaHus
(cymmapHbIn % npaBunbHO
PELLUEHHbIX 3a4aHni K.p.)

Kputepun oueHnBaHusA

«OTINMMNYHO»
(85% —100 %)

OueHKa «OTNNYHO» BbICTABNAETCS, €CNM CTYAEHT BbINOMHUI
BCe NATb 3a[@aHUN KOHTPOSbHON paboTbl 6e3 owmnbok 1 HeouYe-
TOB Unu gonyctun He 6onee ogHOro0 He3Ha4YMTENbHOro Heao4e-
Ta.

«XopoLuo»
(71% — 84 %)

OueHka «XopoLo» BbLICTABMSAETCH, €CNU CTYOEHT BbINOMHUI
paboTy NOMHOCTbLIO, HO AONYCTUN B HEW He Bonee OAHOW Herpy-
6o owmnbkn n ogHoro Hego4veta, U He Bonee AByX Hepouye-
TOB.

«YOOBNETBOPUTENILHOY
(51% — 70 %)

OueHKa «yOoBMNeTBOPUTENBHO» BLICTABMAETCH, €CNU CTyAEeHT
NpaBuIbHO BLINONHUN HE MeHee MOMNoBUHbI paboThl UK Jony-
cTun He Bonee AByX rpybbix ownboK, nnn He Bonee oaHoOW rpy-
6on n ogHown Herpybon ownbkM U 0JHOro HegodeTa, unu He 60o-
nee AByX-Tpex Herpybbix oWMBOK, UNn ogHoM Herpybom owmnbkm
M Tpex He4o4YeTOB, UK NPU OTCYTCTBUM OLIMBOK, HO NMpU Hanu-
YU YeTbIpex-NaTU HEe4OYETOB.

«HEYOOBMETBOPUTENBHOY»
(0% — 50 %)

OueHka «HeyOoBneTBOpUTENibHO» BbICTABNAETCA, €Cln CTy-
OEHT aonycTtun 4ucno owunboK N HeJo4eTos, npesocxoasuiee
HOpMY, npu KOTOpOIZ MOXET OblITb BbICTaBNeHa oueHka «3», unu
€CIn NpaBuJ1IbHO BbINOJTHWUIT MeHee NMOJ10BUHbI pa6OTbI.

I'Iepeqel-lb BOMpocoB ANAd NNCbMEHHbLIX ONMPOCOB

Paspen 1. Teopusa mHoXxecTB. Yncnosbie MHOXecTBa. OToGpaxeHne MHOXeCTB.
1. MHoxecTBa. Onepauun Hag MHOXeCTBaMMu.
2. CeoncTtBa onepauun nepeceveHns, oobegmHeHNss pa3HOCTU, AEKAPTOBOro Npounseeae-

HUA.

6.

7.

8.

9.

3. MHoXecTBO HaTyparnbHbIX Yncen.
4.
5. Komnosuums otobpaxkeHnin. CIopbeKTUBHbBIE U MHBEKTUBHbIE OTOBpaeHns. buekTuBHble

MeTog maTeMaTUYECKON MHOYKLNN.

oTobpaxeHus. ObpaTHoe oTobOpakeHue.

CyeTHble MHOXecTBa. MHOXXECTBO LIESbIX YNCEN, MHOXECTBO paLMOHanbHbIX YMCENT.
[MNoTHOCTb paumoHanbHbIX Yynicen. [JencTtBuTenbHbIe Yncna.

AkcrnomaTtuka gencTButenbHbIX Yncesni. CY4eTHOCTb MHOXECTBa pauUMOHarnbHbIX YMCen.
Hec4eTHOCTb MHOXECTBa BeLLEeCTBEHHbIX Yncen. Mogynb, abcontoTHas BennymMHa y1cna.
[MpomexXyTKKn, OKPEeCTHOCTH.

MpuHUMN BNOXEHHbIX OTPE3KOB.

10. SnemeHTapHble (PYHKUUKN BELECTBEHHOrO NepeMeHHOro.
11. BuiHom HbloTOHA.
12. OrpaHnyeHHble MHOXeCTBa. TOYHble rpaHn MHOXecTB. CBOMCTBA TOMHOMW BEPXHEN U

HWXXHEN rpaHn MHOXECTBA.

13. NoHAaTMe nocnegoBaTeNbHOCTM U MOANOCeA0BaTENbHOCTN.

Paspen 2. Npepen uncnoBon nocnepgoBatenbHocTU. NMpeaen pyHKUNN, HENPEPbIBHOCTD.

1.
2.
3.

lMNpepnen nocnegoBaTenbHOCTU. EAMHCTBEHHOCTL Npeaena.
[MpepenbHbIM Nepexon B HepaBeHCTBaXx.
BeckoHe4yHO mManbie n 6eckoHe4yHo Bonblune nocneaoBaTeNbHOCTH.



CBoncTBa cxogsawmxcs nocrnenoBaTenibHOCTEN.
. MoHOTOHHbIE nocnefoBaTenbHOCTU. CyliecTBoBaHME npegena y MOHOTOHHOW nocneno-
BaTenbHOCTU. ApudmMeTnyeckne onepaumm n npederbHbIn nepexos.
. 3amevaTtesnbHbI Npegen n Yncrno e.
Teopema bonbuaHo-Benepwitpacca.
. Mpepen dyHkuumn no NenHe, no Kown. SkBMBaANEHTHOCTb onpeaeneHnin npegena no
"enHe n no Kowwn.
9. CeowcTtBa npeaena. NpeaenbHbin Nepexon B HEpaBEeHCTBAX M NPU apndpmMeTnyeckmnx
Aencteusix. OQHOCTOPOHHME Npeaernsbl.
10. MNepBbIM N BTOPOU 3aMedaTerNibHble npeaerno.
11. beckoHe4HO Manble n 6eckoHe4yHO 6onblume. CpaBHEHNE BECKOHEYHO MarbiX 1 6ecko-
HEeYHO BOoMbLUNX.
12. HenpepbIBHOCTb (PYHKUUKN B TOYKE N HA MHOXecTBe. OQHOCTOPOHHAS HEMPEPLIBHOCTb.
HenpepbIBHOCTb CITIOXHOW (DYHKLMN.
13. HenpepbIBHOCTb arieMeHTapHbIX (PyHKUUW. Knaccudukaums Tovek paspbliea.
14. TeopeMmbl 0 HeNpepbIBHbLIX PYHKUUAX: NepBas U BTopas TeopeMbl Beneplutpacca, Teo-
pemMa bornbuaHo-Kowmr o npoMexXyToO4YHOM 3Ha4YeHUu.
15. PaBHOMepHas HenpepbIBHOCTb. Teopema KaHTopa 0 paBHOMEPHOM HEMPEPbLIBHOCTH.

o &
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Paspen 3. AuddepeHumnanbHoe ncumcneHme pyHKLUmM ogHOM nepeMeHHOM.
1. MNMpownsBogHasa pyHKUMU. [eoMeTprUYecKknin N PU3nN4ecKnin CMbICH.

. Qb depeHumnpoBaHne anemeHTapHbIX PyHKLNNA.

MpaBuna guddepeHunpoBaHus.

MponsBogHas obpaTHOM N CROXHOM OYHKLNN.

OunddepeHumnan gyHKUMN.

MpounsBogHble u andepeHymansl BbICLLIMX NOPSOKOB.

Teopembl Pepma, Pons. Teopembl 0 cpeaHem JlarpaHxa n Koww.

MpaBwuno Jlonutana packpbiTUa HeonpeaeneHHOCTEN.

dopmyna Tennopa. OctaTtouHbIn YneH B opmyre Tennopa B goopme JlarpaHxa n B

dopwme lMeaHo.

10. ®opmynbl MaknopeHa anemMeHTapHbIX PYHKLMNA.

11. BkcTpemym yHKumn. Heobxogumble n 4OCTaTOYHbIE YCNOBUSA IKCTpEMyMa. Bbinykribie n
BOrHyThble oyHKUMKN. Toukn nepermba. MNMpusHakm Touek nepermnba.

12. NccnepoBaHue cBOMCTB PYHKLMIA C NOMOLLBIO MPON3BOOHbIX.

©CREN>O WM

Paspen 4. UHTerpanbHoe ncumcneHume pyHKLMM ogHON NepeMeHHOMN.
1. MNMepBoobpasHasn yHKLMM, CBONCTBA NepBOOOpPAa3HbIX.
. HeonpegeneHHbI nHterpann.
dopmyna 3aMeHbl NepPEMEHHbIX, UHTErPUPOBAHUE MO YacTsM.
NHTerpnpoBaHune paumoHanbHbIX U MppaunoHarbHbIX (OYHKLNA.
WHTerpnpoBaHne TpUroHOMETPUYECKUX N OPYTMX TPAHCUEHAEHTHbLIX OYHKLNNA.
OnpepgeneHHbI nHTerpan PumaHa. Ycnosue cywecTBoBaHUS UHTerpana Pumana.
dopmyna HetoToHa-JTlenbHuua.
CsowncTtea nHTEerpupyemon yHkumn. Teopema o cpegHeM.
dopmyna 3amMeHbl NEPEMEHHON U NHTENPUPOBAHUSA MO YacTsM B onpeaeneHHOM NHTerpa-
ne.
10. HecobcTBEHHbIE MHTEerpansl 1-ro poaa.
11. HecobcTBEHHbIE MHTErpanbl 2-ro poaa.
12. HTerpnpoBaHne BEKTOPHO3HAYHbIX (PYHKLINNA.
13. MNpunoxeHns onpefeneHHoOro nHTerpana: nnowanb niIockon urypbl, AnNvHa Oyru Kpu-
Bow. lNnowaab NOBEPXHOCTU BpaLleHnst 1 06beM Tena BpalleHus.

©CONOGO R WM



Paspgen 5. YUncnoBsblie u chyHKUMOHanNbHbIe psabl. CTeneHHble psAabI.

i S
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9.

Uuncnosble psaabl. HYacTuyHble cymmbl. CXO4MMOCTb.

Csownctea cxopdawmxes psgos. Kputepuin Kown.

Mpu3HaKn cXxoguMOCTUK PSAOB C NOSTOXUTESNbHBIMU YNEHAMM.

3HakonepemeHHble pagbl. ABcontoTHaa 1 ycnoBHas cxoammocTtb. CBoncTBa abCcontoTHO
CXOOSLLMXCSA PSLOB.

3Hako4depeaytowmecs pagbl. MNMpusHak JNlenbHuua.

3HakonepeMeHHble psabl. [NpusHakn Abens n Jupuxne.

®PyHKUMOHaNbHbIE pAabl U NOCeA0BaTENbLHOCTMU.

PaBHOMepHasi U HepaBHOMEpPHasi CXOOMMOCTb. YCrOBME pPaBHOMEPHOM CXOOMMOCTU
dYHKUMOHAbLHOro psaa.

HenpepbIBHOCTb, AnddepeHLmMpoBaHme N MHTErpupoBaHne yHKUMOHAsbHbIX PALOB.

10. CteneHHble pagbl. O6nacTb CX04MMOCTU N pagnyc CXOAMMOCTM CTENEHHOro paaa.
11. Pag Tennopa. MpnbnmkeHHble BblYUCNEHNSA C NOMOLLbO pagoB. Popmyna CTupnuvHra.

Pasgen 6. Pagbl Pypbe.

abrwd =

o

7.
8.

Pagbl ®ypbe. OpToroHanbHble cuctembl yHKUMA. KoaddpuumneHTbl Pypbe.

CxogumocTb paga Pypbe B TOUKE.

MpencrtaBneHne yHKkUMn pagom dypee.

Mpu3Hak OQupuxne.

MpenctaBnenne yHkumM psgom dPypbe: cnyyan nepuoamvyeckon U Henepuoanyeckon
YHKUMN.

MpencrtaBneHne yHKUMN pagom dypbe: criyda NPoOn3BOSIbHOIO NPOMEXYTKa, YETHON U
HEeYeTHON DYHKUUN.

WHTerpan dypeoe.

[MpenctaBneHne yHKUMA nHTerpanom dypee.

Paspen 7. ®yHKUMN HECKONbKUX NepeMeHHbIX.

1.
. DyHKUMN MHOIMX NnepemMeHHbIX. [Npegen. HenpepbIBHOCTb.

©CRENOGO WM

MpoctpaHcTBo R". Hopma. CxogumocTb B R". NokoopanHaTHas cXxoanMOCTb.

Teopembl Benepwitpacca ans oyHKUNN HECKOSbKUX NEPEeMEHHbIX.
AunddepeHumnpoBaHne ckansipHblX QPYHKLMA HECKOSTbKNX NEePEMEHHbIX.
YacTHble npon3BogHble PYHKLNN HECKONBbKUX NEPEMEHHbIX.

MonHbIn gnddepeHunan.

MponssogHas no HanpaeBneHuto. ['pagneHT.

OndbdepeHunpyemMocTb CROXKHON (OYHKLNN.

. HacTHble npon3BoaHble N andpdepeHumanbl BbICLLUNX NOPAAKOB.

10 ®opmyna Tewnnopa.
11. HesaBHble pyHKUMN. Teopema O HeABHOM (PyHKLNN.
12. QnddepeHumnpyemblie oTobpaxeHus. Teopema 06 obpaTHoOM oTobpakeHun.

Paspgen 8. 3agauu Ha akcTpemyMm. UHTerpansl, 3aBUcSALLME OT NapamMeTpa.

1.

2.

JkcTpeMym yHKLMN MHOMMX NepeMeHHbIX. Heobxoaumele ycroeus. MiccnegoeaHue crta-
LIMOHaPHbIX TOYEK.
[locTaToyHble yCNoBUS aKCTpemMyMma.

3. YcnoBHbIn akcTpemyM. MeTog MHOXUTenen JlarpaHxa.

B
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WHTerpansl, 3aBucsawme ot napametpa. [NpegenbHbi nepexon, ampdepeHunpoBaHme u
WHTErpupoBaHmne Nog 3HaKoM uHTerpana.
HecobCcTBEHHbIE MHTErparnbi.

. PaBHOMepHasa cxoguMocTb HECOBCTBEHHbIX MHTErpanoB, 3aBUCALLMX OT NapameTpa.
. AnddepeHunpyeMocTb U MHTErPUPYEMOCTb MO NapamMeTpy HECOBCTBEHHbIX MHTErpasos.

WHTerpansl Sunepa.
ramma-gyHKUmS.



Pasgen 9. KpaTHble nHrerpansl.

1.

ook wN
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[BonHon nHterpan. CeounctBa. [MOBTOpHLIN MHTerpan. BeluucrneHve OBOWHbLIX WUHTerpa-
nos..

3ameHa nepemMeHHOM B IBOVHOM MHTerpane.

AkobunaH oTobpaxkeHus.

[1BonMHOW MHTerpan B NONAPHbLIX KOOpAUHATaX.

TponHown nHterpan. CeoncTea. [1OBTOPHbIN MHTErpan. BeluncneHne TpOMHbIX MHTErpanos.
3ameHa nepemMeHHou B TPOWMHOM uHTerpane. UunuHgpudeckue koopauHatel. Cdepuye-
CKMe KoopauHaTbl.

[MpunoxeHna oBONMHOIO UHTerpana.

MpunoxeHnsa TPOMHOIo MHTEerpan.

Pasgen 10. KpuBonuHenHble U NOBEPXHOCTHbIE UHTErpanbl.

1.

N
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KpuBonuvHenHble nHTerpansl NepBoro poga n ux ceonctea. CeegeHve K onpegeneHHomy
WHTerpany.

KpuBonuHenHble NHTerpansl BTOPOro poga u nx ceoncrtea. BelumncneHne. Ceasb ¢ KpUBO-
NYHENHbIMU MHTEerpanamMu nepBoro poaa.

MpunoxeHnsa KPMBONMMHENHLIX MHTErpasos.

dopmyna MNpuHa. MNnowaab urypsol.

Hes3aBnCMMOCTb UHTEerpana ot nyTu MHTErpupoBaHNS.

[BycTOpoHHUE noBepxHOCTU. OpueHTaunsa NoBepPXHOCTMW.

[ToBepXHOCTHbIE MHTErpanbl NepBoOro poga N nx cBOMCTBa. BbluncneHne nHTerpanos.
[NMoBEPXHOCTHbLIE MHTErPansl BTOPOro poga n ux CBOMCTBa.

. MoTok BekTOpHOro nonga 4Yepes NoBepxXHOCTb.

10 MpunoxeHna NOBEPXHOCTHbLIX UHTErparos.
11. ®opmyna Octporpaackoro-lraycca.
12. ®opmyna CTokca.

Pasgen 11. OnemMeHTLI Teopun nons.

1.

CkansipHble nons. MNoTeHuman ckanspHoro nons.

2. BekTopHble nons. BektopHble nuHUu.

3. NoTOK BEKTOPHOro nons 1 ero Pusndecknin CMbIcrl.

4. [lnBepreHUMs1 BEKTOPHOIO rnong n ee PU3nNYeCKUn CMbICHI..
5. PoTop BekTOpHOro nons.

6.
7
8
9.
1

ConeHounganbHOe M NOTEHLManbLHoe Nons.

. Uunpkynaumna BekTopHOro nonga n ee pousnyeckmin CMbICrl.
. Teopema CTOKCa.

TeopeMa 0 BblpaXkeHUn poTopa Yepes KOopAMHaTHbIe PYHKLMM BEKTOPHOIO NONS.

0. Teopema Octporpagckoro-l"aycca B BekTopHOU hopme.

Pa3pen 12. OcHOBbI KOMMNNEKCHOro aHanusa

1.

KomnnekcHasa niocKocCTb.

2. DYHKLMNA KOMMNIIEKCHOTO nepeMeHHoro. FonoMopgHble yHKUMK.

3.Mpepen n HenpepbIBHOCTb PYHKLNN KOMMIEKCHOIO NepemMeHHoro.

4. pounssogHasa pyHKLUMM KOMMNNEKCHOro nepemMeHHoro. Ycnosusa Kowun-Pumana.

5. KoHhopMHbIe oTODpaXkeHus.

6. [eomeTpu4eCKMn CMbICIT MOZYNA U aprymeHTa Npou3BOAHON (PYHKUUM KOMMSIEKCHOrO ne-

PEMEHHOrO.

7. VIHTerpupoBaHue OyHKLNN KOMIMIEKCHOTO NepeMEHHOrO.
8. NHTerpanbHas Teopema Koww.

9. Pagbl Tennopa v JlopaHa.

10.0co0ble ToYKN. BblyeTbl.



TpeboBaHus K NTUCbMEHHbIM onpocam no pasgenam 1-12:

[MMCbMeHHbIE ONPOCHI BLIMNOMHAKTCA CTyAeHTaMu B COOTBETCTBMM C MOSTyYEHHbIMWU BO-
npocamu. OTBETbI HA BOMPOCHI AOMKHbI ObITb NPaBUbHbIMW, AOCTAaTOYHO NOAPOOHLIMY U Bbl-
NONHATBLCH CAMOCTOATESBbHO.

Kputepum un wkanbl oueHnBaHNA NMCbMEHHbIX ONPOCcOoB No pasgenam 1-12:

LLikana oueHnBaHuA
(cymmapHbin % npaBuiibHbIX OTBETOB Kputepumn oueHmBaHusi
NMCbMEHHOro onpoca)

OueHka «OTNMYHO» BbLICTABNAETCH, €CNMUM CTyAEeHT Hanucan
NonHble, pasBepHyTble OTBETbl Ha MoCTaBreHHble BOMPOCH,
nokasan COBOKYMHOCTb OCO3HaHHbIX 3HaHWA NO pasgeny Auc-
LUMNMNWHBL, B OTBETE MPOCMEXMBAETCA YeTKas CTPYKTypa 1 noru-
yeckasi nocrnenoBaTenbHOCTb, OTpaXkarLlas CyLIHOCTb PacKpbl-
BaeMbIX NoHATUN. OTBET U3NOXeH MareMaTU4eCcKUM SA3bIKOM C
MCMONb30BaHMEM WHCTPYMEHTapUs WU3y4yaeMon OUCLMMMUHLI.
MoryT ObiTb AonyllieHbl Hebonbluve HedodeTbl MpU AoKasa-
TeNbCTBE TEOPEM.

CKOTJTUYHO»
(85% —100 %)

OueHKka «XOpoLUO» BbICTABMSETCH, €CNM CTYAEHT Hanucan He-
[OCTaTOYHO MOSHbIE U pa3BepPHYTbIE OTBETHI HA BONpockl. Jloru-
Ka 1 NocrnegoBaTenibHOCTb M3NOXEHMS UMET HapylweHus. [o-

«XOPOLLO» NyLLEeHbl OWMOKM B packpbIiTUW NOHATUW, ynoTpebreHnm Tepmu-
(71% — 84 %) HOB. YMEHMWE pacKpbiTb 3HA4YeHUe 060BLLEHHbIX 3HAHUIA He No-
kasaHo, cnaboe BnageHWe WHCTPyMEHTapueM yvyebHon aucum-
NnvHbl. McbMeHHoe odopmMrieHne oTBeTOB TpebyeT Heborb-
LUMX MOMPaBOK U KOPPEKLUW.

OueHKa «y[OBNETBOPUTENIbHO» BbICTABMSETCA, €CNU OTBEThI
CTydeHTa Ha BOMPOCbI NpeAcTaBnsieT coBON pas3pO3HeHHble
3HAHUA C CYyLEeCTBEHHbIMU olwmnBKkamu. [MpucyTcTBylOT dpar-
MEHTapHOCTb, HEMOTMYHOCTbL U3NOoXKeHus. OTCYTCTBYHOT BbIBO-
Abl, KOHKPETM3aUWSA 1 4oKa3aTeNbHOCTb USNOXEHUS.

«ynoBrneTBOpPUTESTBHO»
(51% — 70 %)

OueHka «HeygoBneTBOpUTESIbHO» BbICTaBNAETCA, €Clin OTBETHI
CTyAdeHTa Ha BOMNpPOCHI MOJIHOCTbKD OTCYTCTBYHOT WU OaHbl CO-
BCEM HenpaBuiibHble OTBEThLI HA NMOCTABJIEHHbLIE BOMPOCHI.

«HEeY[OBMNEeTBOPUTESBHON»
(0% — 50 %)

20.2 NMpomexyToyHasa aTrecTauus
[MpomexyToyHas aTTecTaums No AUCUUNINHE OCYLLECTBISETCS C MOMOLLbLIO CreayroLmnX
OLIeHOYHbIX CPeaCTB:
— cobeceioBaHMe Mo 3K3aMeHaUNOHHbIM BuneTtam, cogepxalimm aBa TeOpeTUYECKMX BO-
npoca u npakTuyeckKoe 3agaHue.

MepeyeHbL BONPOCOB K 3K3aMeHaMm

Cnucok BonpocoB K 3k3ameHy (1 kypc, 1 cemecTp)

MHoxecTBa 1 onepaumm Hag HUMN.

OrpaHnyeHHble MHOXeCTBaA. ToYHasaA BEPXHASA N HMXKHAS rpaHn MHOXECTBA.
MoLHoCcTb MHOXecTBa. CYETHbIE N HECYETHbIE MHOXECTBA.

NocnepoBaTenbHoCTN. BeckoHeyHO Mmanble n 6eckoHeYHo BonblUne nocneagoBaTenbHO-
CTU U NX CBOMCTBA.

lNpepnen nocnepoBaTtenbHOCTU. Kputepun Kown cXxoanMocTu nocrneaoBaTenbHOCTU.
MoHOTOHHbIE NocnegoBaTenbHOCTU. Teopema Benepuwtpacca. Yucrno e.
YactuyHble npegenst. [NMNoanocnegosatenbHoOCcTU. Teopema bornbuaHo.

®OyHKUnKN. OCHOBHbIE 3neMeHTapHble PyHKUMKU. CnoxHas QyHKUNS.

Mpenen dyHkumn. Onpenenenne npegena yHkumMm no enHe n no Kowww.

10 OaHoOCTOpPOHHME Npedensl.

11. Kputepun Kowum cyiectsoBaHns npegena yHKUmm.

rObM=
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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.

MOHOTOHHbIE (DYHKLINN.

HenpepbIBHOCTb (DYHKLMN B TOYKE.

Knaccudumkauma Touek paspbiBa OyHKLUN.

CsowncTtBa HenpepbiBHbIX (YHKLNNA.

VMcnonb3oBaHue CBOMCTBA HENPEPbLIBHOCTU OIS BbIYUCIIEHNS nNpegena.
HenpepbIBHOCTb hyHKUMM Ha MHOXecTBe. OOLme cBonCTBa (PYHKUMIN HENPEPBLIBHbIX Ha
oTpeske (Teopema Kowmn, 1-9 n 2-9 Teopemsl BenepLutpacca).

O6paTHas dyHkums. Teopema 06 ob6paTHON YHKLUMN.

MpounssogHasa yHKUMK. F[eomeTprnyecknin n Pusnyeckmim CMbICN NPOU3BOLHON.
OudbpepeHunan dyHKunK.

Mcnonb3oBaHue guddpepeHumana ons npubnmkeHHbIX BbIMUCAEHWA.

CBs3b Mexay HenpepbIBHOCTLIO YHKLUMN U auddepeHUNpPYEMOCTLIO.

[MpaBble n nesble NPOU3BOAHbLIE.

MNpaBuna onddepeHUMpoBaHUS.

[MponsBogHas CnoXxxHou OYHKLNN.

MponasogHas obpaTHOM PYHKLMMN.

[MponsBogHas napameTpudeckn 3agaHHON PyHKLMN.

lMpounsBogHas HEABHO 3aaHHOM (PYHKLNMN.

MpownssogHble n guddpepeHumansl BbicUMX Nopsaakos. [pasuno JlenbHuua.
TeopeMbl 0 guddepeHuUmpyeMbIX QYHKUNAX (JOCTAaTOYHOE YCNOBUE NTOKarbHOro BO3-
pacTtaHusa unu ybeiBaHnsa yHkummK, Teopema Pepma, Teopema Ponns, Teopema Jla-
rpaHxa).

O606LeHHan Teopema KOHEYHbIX npupatlleHui (Teopema Kown).

PackpbiTne HeonpegeneHHocTen. [Npasuno Jlonutans.

dopmyna Tewnrnopa.

dopmyna MakrnopeHa.

dopmyna Tennopa ¢ octatoyHbIM YrieHoM B oopme NeaHo, JlarpaHxa.

[octaTto4Hoe ycnosue aKCTpeMymMa B TEpPMUHAX CTapLUUX NPON3BOAHbIX.
NcecneposaHne doyHKUMKW. YCrnoBmue NoCTOSHCTBA U MOHOTOHHOCTU QOYHKUMN.
WcecnepoBanue pyHKUmMA. BeinyknocTb oyHKUMM 1 ToUkM nepernba. [loctatoyHoe ycno-
BME BbIMYKIOCTU PYHKLMMN.

WccnepoBaHne goyHKUMn. Toykn akcTpeMyma. Hanbonbluee n HaumeHbLlee 3Ha4YeHNs

YHKUMN.
ACUMMTOTHI.

Cnucok BonpocoB K 3k3ameHy (1 Kypc, 2 cemecTp)

15.

HeonpeneneHHbi nuterpan. CBoncTBa HEONPeaeneHHOro nHTerpana.
MeTopn 3amMeHbl nepeMeHHON B HeonpeaerneHHOM uHTerpane.

dopmyna MHTErpMpoBaHus Mo YacTaMm ANd HeonpeneneHHoro nHTerpana.
WHTerpupoBaHue paumoHasrbHbIX BblpaXXeHUN.

PasnoxeHue paunoHanbHon apobun Ha npoctenwmne apoodu.

MeTopn HeonpeeneHHbIX KO3PULNEHTOB.

MHTerpmpoBaHmne nppaunoHanbHbIX BblPaXKeHUN.

WHTerpupoBaHne anddepeHuymansHoro buHoma. NogcrtaHoBkm Jrnepa.
WHTerpnpoBaHme TPUroHOMETPUYECKNX (DYHKLIUNA.

. OnpeneneHHbIn uHTerpan. NoHaTne nHTerpasibHoN CyMmbl.

BepxHue n HmxHne cymmbl Japby. Ceonctea cymm Japby.

Heobxogumoe 1 goctatovyHoe yCnoBmue NHTErpupyemMocTu.

CsowncTtBa MHTErpmpyemMblx yHKLNNA.

OueHkun nHTerpanos. Teopema 0 cpegHEM 3HAYEHUM.

OnpegeneHHbIn MHTErpan Kak pyHkums BepxHero npegena. ®opmyna HetoToHa-

Nenbuuua.
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17. ®opmyna HTErpupoBaHNA No 4YacTaMm ANnsa onpeaeneHHoro nHrerpana.

18. [eomeTpuyeckne npunoxeHna onpegeneHHoro nHTerpana. AnmHa kpueson n nnowanb
NIIOCKON pUrypbl.

19. [eomeTpuyeckme npunoxeHna onpegeneHHoro nHTerpana. lNnowanb KpUBONMHENHON
Tpaneuun n o6bLEeM Tena BpaLeHMS.

20. HecobcTtBeHHbIM nHTerpan 1-ro poaa.

21. HecoGcCTBEHHbIV MHTErpan 2-ro poaa.

22. Teopema cpaBHeHus. [NoHsaTMe abcontoTHOM CXOANMMOCTM HECODBCTBEHHOIO MHTErpana.

23. 3HakonocTosiHHble psgbl. Heobxoammoe ycnosme CcxogMMocTu psaa.

24. Kputepuin Kowm cXognMocCTu 3HAKONOCTOSIHHOIo psaaa.

25. lNpusHakn cpaBHEHUST 3HAKONMOCTOSHHbIX PSAOB.

26. lNpwusHak Janambepa, pagnkanbHbii NpudHak Kown n nHTerpanbHbIn NpU3HaK CXoan-
MOCTM 3HAKOMOCTOSIHHbIX PSA0B.

27. 3HakonepeMeHHble paabl. AGCOMOTHAsS 1 yCnoBHAA CX0OUMOCTM psaa.

28. TlMpwusHaku NlenbHuua, Abena n dnpuxne cxoguMoCTN 3HAKONEPEMEHHbIX PSOOB.

29. [Oencteus Hag psagamn. Cymma 1 npovnsBeaeHne psgos.

30. 3HakonepemeHHble psiabl. AGCONIOTHAsA 1 yCNOBHAA CXOANUMOCTHU paaa.

31. MNpwusHakm JlenbHuua, Abens n Jupuxne cxoagnMocTn 3HaKONEPEMEHHbIX PSO0B.

32. ®yHKUuMOHanbHble psaabl. O6nacTb CXOOUMOCTU (PYHKLIMOHANBHOMO psaa.

33. Teopema o gudepeHUNPYEMOCTU (PYHKLMOHANbHbIX PSA0B.

34. Teopema 06 MHTErpMPYyEMOCTU PYHKLUNOHANbHbBIX PSAOB.

35. PaBHOMepHasa cxogumocTb. MaxopaHTHbIN Nnpn3Hak Benepltpacca.

36. CreneHHble psabl. IHTepBan v pagnyc cXoguMocCTMu.

37. Psap Tennopa. Pag MaknnopeHa. OcTaTouHbIM YfeH psaa Tennopa B pasnmyHbIX
dopmax.

38. TlMpumeHeHne psaoB ANg BblYUCIIEHUS «HEDEPYLLMXCA» MHTErpanos.

39. ®yHKUMOHanbHbIE NPOCTPaHCTBa (MeTpUYeCKue, NMMHENHbIe, rmnbbepToBkl). Onpeae-
NEeHnst N NpUMepHbI.

40. TNpoCTpPaHCTBO-KYCOYHO-HENPEPbIBHbIX (PYHKLMNA.

Cnucok BonpocoB K 3Kk3aMeHy (2 Kypc, 3 cemecTp)
1. OcHoBHaga TpuroHomMeTpuyeckasa cuctemMa (OyHKLNN.
2. 0O600LweHHbIN pag Pypbe.
3. TlMpubnmkeHne yHKUUN B cpegHeM. QKCTpeManbHOoe CBOMCTBO KOAh(pMLMEHTOB
dypbe.

4. HepaBeHcTBO beccensa u ero cneacTeus.

5. Psag ®ypbe ons nepuoandeckon yHKUmMmM ¢ nepnogom T.

6. [lpu3HakM cxoanMMOCTU TPUroHOMeTpUuYeckux paaos dypoe.

7. TpuroHomeTpudeckume psgbl Pypbe AN YeTHbIX U HEeYEeTHbIX OYHKUNIA, Henepuognye-
CKUX PYHKLMN.
MpocTtpaHcTBa R™ n MHOXeCTBaA B HUX. OYHKLMM HECKOSTbKUX NEPEMEHHBbIX.
. MNpenen n HenpepbIBHOCTb PYHKLUMN HECKOSBbKUX NePEMEHHbIX.
10.4acTHble Npon3BoaHbIE PYHKLMA HECKOMBbKUX NEPEMEHHbIX.
11. QudbdpepeHuman yHKUNN HECKOTNBbKUX NepPEMEHHbIX.
12.MponaBogHbIE CRNOXHbLIX (PYHKUWNA.
13.HBapmnaHTHOCTb hopMbl MOMNHOIO AuddepeHumnana.
14.YacTHble NpoM3BOAHbIE BbICLLUNX MOPSAKOB.
15. QnddepeHumarnsl BbICLLIMX NOPAOKOB.
16.OnpepeneHne akcTpemyma yHKLMA HECKONbKNX NepemMeHHbIX. Heobxoanmoe ycnosue

aKkcTpemyma. [loctaTouHOE yCroBue akcTpeMmyma.
17.Teopema O cyLLecTBOBaHUN HEABHO 3afaHHOM byHKuuK. dnddepeHumpoBaHme HedaB-

HbIX OYHKLNNA.
18.KacarenbHast NNOCKOCTb M HOpMarib K MOBEPXHOCTM.
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19.lMpounssogHas no HanpasneHuto.

20.Mepbl NNOCKNX MHOXECTB, NOHATME MHOXecTBa Mepbl 0. Teopema 06 namepumocTun
NIIOCKNX MHOXECTB.

21.[0BOHON MHTErpan, ero CBOMCTBa.

22.['eoMeTpuYECKMiA CMbICI ABOMHOIO MHTEerpana.

23.CBefeHne OBOMHOrO MHTErpana Kk noBTOpHOMYy.

24 AkobnaH otobpaxeHusi, ero reoMeTprUYeCKnin CMbICH.

25.3ameHa nepemMeHHON B ABOVHOM UHTEerpane.

26.[1BovHON MHTerpan B NONAPHON CUCTEME KOOpAUHAT.

27.T1pnnoxeHust 4BONHOro uHTerpana.

28.KpuosnuHernHble NHTerparsbl NepBoro poaa.

29.KpuBOsnmHenHble NHTEerparnbsl BTOPOro poaa.

30.Popmyna NpuHa.

31.Teopema 0 HE3ABMCUMOCTU KPUBONMHEMHOIO MHTErpana oT TPaeKkTopum NHTerpmpoBa-
HUS.

32.MNMpeactaBneHne 06 OpNEHTMPOBAHHOM NOBEPXHOCTN B TPEXMEPHOM NPOCTPaHCTBE.

33. TponHoM uHTerpan: onpeaenieHne, CBOMCTBa, reOMeTPMYECKUMA CMbICH.

34. TpownHown uHTerpan. lNpunoxeHna TPONHOro MHTerpana.

35.CBefeHne TPONHOro MHTerpana K noBTOPHOMY.

36.3ameHa nepemeHHbIX B TPOWHOM MHTEerparne.

37.TloBepXHOCTHbIE MHTErpansl NepBoOro poaa.

38.loBepXHOCTHbIE MHTErparbl BTOPOro poaa.

39.TpunoxeHnst NOBEPXHOCTHbLIX NHTErparos.

40.CBsa3b Mexay NOBEPXHOCTHbIMU MHTErpanamMmm NnepBoro n BTOPOro poaa.

41.Teopema OcTtporpaackoro-lraycca.

42.Teopema CToKca.

Cnucok BonpocoB K 3Kk3aMeHy (2 Kypc, 4 cemecTp)

CkansipHble nons. 'paguveHT ckansipHOro nons.

BekTopHble nons. [oTok BEKTOPHOro nossi.

[unBepreHumsi BEKTOPHOro nosns.

Linpkynsauma n potop BEKTOPHOro Nossi.

Teopema CTtokca.

Teopema 0 BblpaXeHun poTopa Yyepes KoopaAnHaTHbIE PYHKLMN BEKTOPHOIO Nons.

Teopema OcTtporpagckoro-lraycca B BEKTOpHOM hopme.

CneuuanbHble BUAbI BEKTOPHbLIX MONEN: NoTeHuMansHoe nose, corieHovaarnbHoe none,

rapmMoHU4eckoe rnore.

9. OnpepgeneHune cobCTBEHHOIO MHTErpana, 3aB1CcsLWEero oT napameTpa.

10. HenpepbIlBHOCTb COBCTBEHHbBIX MHTErpanoB, 3aBUCALLMX OT NnapameTpa.

11. OndpdepeHumnpoBaHme cOBCTBEHHbIX MHTErpPanos, 3aBUCALLMX OT NapameTpa.

12. VIHTerpvpoBaHne cCOBCTBEHHbIX MHTErpanoB, 3aBUCALLNX OT NapamMeTpa.

13. Onpenenexnne n cxoaMmocTb HECOBCTBEHHbLIX MHTErPanoB, 3aBUCALLMX OT NapameTpa.

14. MNpu3Hakm paBHOMEPHOWN CXOANMOCTMN HECODBCTBEHHbIX MHTErpanoB, 3aBUCALLINX OT Na-
pameTpa.

15. CBoncTtBa HECOOBCTBEHHbIX MHTErpanoB, 3aBUCALLIMX OT NapameTpa.

16. KomnnekcHble uncna, nx nsobpaxeHune Ha nriocKOCTU.

17. Moaynb 1 apryMeHT KOMMEKCHOro Yn1cna.

18. Anrebpaunyeckas, TpuroHoMeTpryeckas 1 nokasaTenbHass OPMbl KOMMNIEKCHOMO YMcna.

19. Onepauunm Hag KomnnekcHbiMu Yncnamm. ®opmyna Myaspa.

20. KomnriekcHas nnockocTb. PyHKUUSA KOMMNNEKCHOro nepemeHHoro. OCHOBHbIE 3neMeH-
TapHble PYHKLUN KOMMIEKCHOrO NepeMeHHOro.

21. l'onomopdHbIe PYHKLMN.

22. lNpenen n HenpepbIBHOCTb PYHKLNM KOMIMIEKCHOrO NepemMeHHOoro.
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23. lNpowusBogHas PyHKUUN KOMMMEKCHOro nepeMeHHoro. Ycnosusa Kown-PumaHa.

24. ['vapoanHaMMUYECKNMN CMbICIT MPOU3BOAHON aHANIUTUYECKON (PYHKLINN.

25. KoHtopMHble oTOOpaxeHus.

26. [eomMeTpUYecKnin CMbICN MOLYISA N apryMeHTa Npon3BogHON OYHKUMM KOMMIEKCHOTo
nepemMeHHoro.

27. NHTerpupoBaHne oyHKLMN KOMMNNEKCHOIO NepeMeEHHOrO.

28. WnTerpanbHasa Teopema Kowun. He3aBMCMMOCTb MHTErparna ot NyTn UHTErpupoBaHus.

29. NHTterpanbHaa dopmyna Kowwu. UHTerpanbHoe npeacrtaBneHne npousBOAHbIX aHanu-
TUYECKUX PYHKLMN.

30. Pagbl Tennopa n JlopaHa.

31. PasnoxeHune aHanutudeckon oyHkumnmn B pag JlopaHa

32. Ocobble ToYKN.

33. BblueTbl.

I'Iepeqel-lb 3agaHun ans npakTn4yeckoro 3agaHunsa

NMpakTnyeckoe 3agaHue Ne 1
BapuaHT 1

2
— 3x-1
1. Wccneposath yHKUMIO y = f(x) U NOCTPOUTBL ee rpadmk: y _Tx ol

[ 2
2. Haiitv npegen dyHkumMmn lim Vl-cosx”

x—0 l—cosx

BapuaHT 2
Inx

x> +4

1. NccnepoBaTb OYHKUMIO y = f(x) M NOCTPOUTL ee rpadouk: y =

2
X

2_ 1-x
2. Hantn npegen oyHKummn lim 3x ox+l .

x>0 2x2 +x+1

MNpakTnyeckoe 3agaHue Ne 2
BapuaHT 1

1. Hantn nuterpan: Ie" cos3x dx.

2. Ol'lpeﬂ,eJ'IVITb paanyc n nHtepsan CXxogMmMocCTu, a Takke nccnenoBatb noeeaeHue B
rPaHU4YHbIX TOYKaX MHTEPBalia CXoAMMOCTU crieayroulero CteneHHoro pgana:

o0 n

3> (x-3)"

n=1 4”1’1!

BapuaHT 2
dx
sin” x-cos” x
2. OnpegenvTb pagnyc u MHTepBarn CXoAMMOCTU, a Takke uccreaoBaTb NoBeAEHNE B
rPaHUYHbIX TOYKaxX MHTepBara CXOAMMOCTU CreayoLLEero CTeNeHHOro psaa:

1. Hantu nuterpan: I



MpakTuyeckoe 3agaHue Ne 3
BapuaHT 1

2.2
1. BbluncnuTb ”ex *V dxdy , ecrn 06nacTb D orpaHMdeHa oKpYKHOCTBIO x2 + y2 = a2,

D
nexatuen B NepBon YeTBEPTU, N MPAMBIMA y =xUN ) = \/gx.
2. HanTtu yacTHble Npon3BOAHbIE NEPBOro U BTOPOro NOpPsAKoB OT OYHKLUMMK

X

u = arcsin| ——|.
\/xz +y2

BapuaHT 2
1. Mo copmyne 'puHa BbIMUCIIUTL CNeayoLWwnn nHTerpan

m(yesxy —2xp)dx +(xe” +4x+e”)dy, rae L: x> +y* =4.
L

2. BbluncnuTb nHTErparn, nepenas ot NPAMOYrofibHbIX 4eKapTOBbIX KOOpAMHAT K nonsap-

1 VI-x?

—X

HbIM: jdx j sin(x2+y2)dy.

0o 1—x2

MpakTnyeckoe sanaHue Ne 4
BapuaHT 1

1. QaHo: dyHkumns z = arctg(xy), Touka A (2,3) n Touka B(6,6). Haiitn: 1) grad z B Tou-

Ke A; 2) Npon3BoaHY PYHKLMM B TOYKe A B HanpasneHnn, naywem OT 3TOM TOYKN K TOUKE
B; 3) ypaBHeHUs kacaTenbHOM NITIOCKOCTU U HOPManu B ToYke A.
2. [oka3saTb, 4to pabota cunbl F'(P(x,y),0(x,y)) 3aBUCUT TONbKO OT HAYamNbHOrO U

KOHEYHOrO MOMOXEHWSI TOUKU €€ MPUMNOXKEHNUS U He 3aBUCUT OT DOPMbI MyTW. Bblumcnntb
paboTy Npu nNepemeLLEHNN TOUKN NMPUIOXEHNS cunbl 13 M (x1,y) B My (xp,¥7):

P=e"cosy, Q=-e"siny, M(0;0), M,(1;2).

BapuaHT 2
1. Nicnonb3ysa uHTerpansHyo popmyrny Kowu, BbIMUCNUTL UHTErpart:
1gz =
J‘ﬁ, L: | z |— 1.
L zZ| Z——
)
- 2
2. Hantu Bce nopaHOBCKUE pasnoXeHus QyHKuMnM f(z) —— 27 no crenemam
(z=1)(z+3)

(z+2—2i).



TpeboBaHus K cTyaeHTam Npy NpoBeAeHMUN NMPOMEXYTOYHOM aTTecTauuu:

CBoboaHoe BnageHne Metogamm mateMaTUYecKkoro aHanusa ans pelleHns NpakTuyeckmx 3agay
N ynpaxHeHun. 3HaHne TeopeTnyYeckoro matepuana, cBoboaHoe BriafeHne TEXHUKOW JoKasaTenbcTea
TEOPEM, YMEHME MaTeMaTU4eCcku rpaMoTHO hOpPMYyNMpPoBaTh YTBEPXKAEHNS U TEOpeMbl, a Takke X Oo-

Ka3blBaTb.

KpMTepMVI M WKanbl OueHnBaHUA Npu nposeaeHnn HpOMG)KyTO‘-IHOVI aTrecTauunum.

LLikana oueHnBaHuA
(cymmapHbIn % npaBuibHbIX OTBETOB)

KpuTepum oueHnBaHuna

KOTJTUYHO»
(85% —100 %)

OueHka «OTNUYHO» BLICTABMSETCS, €Crnu CTyAeHT npaBuilbHO
OTBETUIT HA TeopeTn4eckne BOMNpoOChl. Mokasan oTnuYHbIE 3Ha-
HUA B paMKax yqe6Horo mMaTtepuana. I'Ipaal/lano BbIMNONHUNN
npakTn4yeckoe 3agaHue. Moka3an OTnnYHbIE yMeHuna n Bnage-
HUA HaBblKaMn NPUMEHEHUA NoJNyYeHHbIX 3HaHWI n yMeHI/Iﬁ npu
peweHnn 3agadvy B paMKax yqe6Horo mMaTtepuana. OTBeTnn Ha
BCe€ OONOoJIHUTEJIbHbIE BOMPOCHI.

«XopoLuo»
(71% — 84 %)

OueHka «XOpPOLLUO» BbICTaBNAETCA, eClin CTyAeHT C HebonbLwuK-
MW HETOYHOCTAMU OTBETUIT HA TeopeTu4veckmne BOMpoOChl. Moka-
3ajl Xxopowune 3HaHUA B paMKax yqe6Horo mMaTtepuana. C He-
OoNbWMMN HETOYHOCTAMU BbIMOMHUN npakTn4yeckme 3agaHus.
Mokasan Xopouwine ymeHna n sinageHnd HaBblkaMn NpnMeHeHNA
NOoJTyYEeHHbIX 3HaHUN U yMEHVIVI npu peweHnn 3agady B pamMkKax
y‘-IEGHOFO mMaTtepuana. OtBeTnn Ha OGONBLWKMHCTBO [OOMOSHU-
TeJ1bHbIX BOMNPOCOB.

«ynoBrneTBOPUTESTBHO»
(51% — 70 %)

OueHKa «y[oBneTBOPUTENBbHO» BbICTABIISAETCS, €CNn CTYAEHT C
CYLLIECTBEHHBIMW HETOYHOCTAMW OTBETWUI Ha TeopeTuyeckune
Bonpockl. [loka3an ynooBNeTBOpPUTENbHbIE 3HAHMS B paMKax
yyebHoro matepuana. C cywecTBEHHbIMW HETOYHOCTAMU Bbl-
NnomHMI MpakTuyeckue 3agaHus. [okasan ygoBneTBopuTelb-
Hble YMEHUSA 1 BNageHUsl HaBblKaMy MPUMEHEHMWS MOMYyYEHHbIX
3HaHMN N YMEHUIN MpU peLleHun 3aad B pamkax y4ebHoro ma-
Tepuana. JonycTun MHOro HETOYHOCTEN MpU OTBETE Ha AOMOon-
HUTENbHbIE BONPOCHI.

«HeynoBIneTBOPUTESTbHO»
(0% — 50 %)

OueHka «HeydoBneTBOPUTENBHO» BbICTaBNAETCH, €Cnu CTy-
AEHT Mpu OTBETE Ha TEOPETUYECKMEe BOMPOCHI U Npw BbINOSHEe-
HVUW MPaKTUYECKMX 3afaHui NPoAeMOHCTPUpPOBar HeagoCTaTou-
HbIli YPOBEHb 3HAHWI Y YMEHWUIA MPU peLIeHnn 3ada4y B pamMKax
y4yeGHoro Matepuana. Mpu oTBeTax Ha AOMOSHUTENbHbLIE BO-
npock! 6bISI0 A0NYLEHO MHOXECTBO HEMPaBUIbHLIX OTBETOB.

3apgaHua Ans KOHTPOJIA OCTAaTOYHbIX 3HAHUMN
C BbIGOpOM oTBeTa (TecT)

Ne 3aganue BapuaHTthl oTBeTa
1. Vkaxute 0611acTh onpeaeneHus GyHKIuu 1. [-3;+)
y — 53x+1 _1 1
2. | ——;+00 | - mpaBUILHO
(0:3)
4. [-3:10)
|
5. | —oo;——
S
2. Haiinure pagryc cX0QUMOCTH CTENIEHHOTO psifa 1. R=1
© xn 2. R=6
> —— 3. R=4
=172 4. R=2 - npaBMJILHO




5. R=5
3. Haiinure npenen pyHKmm 1. 2
. tgl5x 2.6
lim = 3. 5 - mpaBWIBHO
x>0 sin 3x 4 3
5.1
4. Haiinure naterpan In? X
n® x 1. + C - npaBUIBHO
I dx
X 2. 2In°x+C
3. Inx+C
6
4. In” x +C
5. x-Inx+C
5. Haiinure momans Gurypsl, orpaHUueHHON JTHHUSIMHA 1. 2,5
— _ 42 2. 10
y=x+3, y=x"+l 3. 4,5 - npaBHIIBHO
4. 3
5. 20
6. Haiigure npousBeeHne KOMIUIEKCHBIX YHCENT 1. 3—-2i
ZyZy,ecmn 2 =5+2i0, z, =1-2i 2. —1+6i
3. 5+8i
4. 9 —8i - npaBunbLHO
5. —2i
" *fey |10
HaiiuTe cMemmanHyo POM3BOAHYI0 —————— JUIs 2. cosx—1
Ox0y 3. cosx —12xy - npaBuisHo
PyHKim . 5 4. —12xy
J(x,y)=sinx—6x7y 5. sinx—xy
8. KOMIIIEKCHO-CONPSKEHHBIM JUIs uncna Z = 3 — 5i 1. z=3+5i - npaBuibHo
ABysieTcs’? 2. z=-3+5i
3. z=5+3i
4, z=-3-5i
5. z=-5+3i
9. Yemy paBeH MOJIYJIb KOMILIEKCHOTO YHCiIa L |z|= \/ﬁ
z=4-3i?
2. |z|= V10
3. | z|=5- npaBunbHO
4. |z|=8
5. |z|=7
10. (COS nj 1. yCIOBHO OrpaHHYCHHOMW
IlocnemoBaTeIbHOCTH SABJISICTCA. .. 2. OeCcKOHEYHO MaJIoH - MPaBUIBLHO
\/; 3. OecKOHEYHO OONBIION
4. manon
5. BO3pacrarouen




C KpaTKum OTBETOM (B OTBETE YMCIIO UMM CIOBO)

Ne 3aganue OTtBer
2.3
Lo 7 () 0
acTHasi IPOM3BOAHAS BTOPOTO TOPSIKA .
y
paBHa...
2. Heco6cTBeHHBIN HHTErpall 1
+00
J‘ dx
3 (x - 2)2
paBeH ...
3. Yemy paBeH mpenen QyHKIUU -1
. In(1-x
limind=x)
x—0 X 9
4. Jlnst Bcex X w3 obyacTu onpeneneHus GyHKINHA YyeTHas
f(x) emonnstercs pasencto f(—x) = f(x).
®ynkuus [ (X) HasbIBaeTcs. ..
5. — 4> _ (8,1,1)
I'pamuent Gpynxkumn [ (x,y,z)=4x"+yz—T B
touke M (1,1,1) pasen...

C pa3BEépPHYTbIM OTBETOM

3aganue 1

Haiitu o6nacts onpenenenus GyHkimm: z =4/16 — x* - y2 —In(x — ).

Pemmenue

Ob6nacTbio onpeneneHus GYHKIUU OyAET SIBIATHCS CIEAYIOIIee MHOKECTBO TOUEK TIOCKOCTH:

D(Z):{(x,y)eR2|16—x2—y220,x—y>0}.

Pucynox 1

PaccmMoTpuM 1niepBOo€ HEpaBEHCTBO. 3amuIIEM €ro B BHJE

2 2
x“ + y° <16. D10 HepaBeHCTBO OmpeseseT 00IacThb, JeKa-

LIyI0 BHYTPH OKPYXXHOCTH pajuyca 4 v LEHTPOM B Hayajie Ko-
opauHatr. Tak Kak HEpPaBEHCTBO HE CTPOroe, TO caMa OKpYX-
HOCTh NMPUHAAIICKHUT ITOW obnactu. PaccMoTpum BTOpoe Hepa-
BEHCTBO. 3alMIIEM €ro B BuAe ) < X. OTO HEPAaBEHCTBO OIIpe-

AemsieT 00JacTh, JISKAIlyl0 HuKe npsMoll ) = X . Tak kak He-

PaBEHCTBO CTPOroe, TO caMa MIpsAMas He MPUHAIIEKHUT ITOH 00-
nactu. Ilepeceuenune AByX MONMy4eHHBIX oOnacTeil M Oyder 3a-
naBaTh 00JIaCTh OMpPENEICHUS paccMaTpuBaeMol (YHKIMH Z
(pucyHok 1).

3aganue 2

o o 2 2 2
Haiitn npoussoaHble Z.. 1 Z'y HesBHOM pynkimu X~ + y° +z° +2xz =1.

Pemenne

[TpeoOpasyem ypaBHEeHHUE x2 + y2 +z7 4 2xz =1 k Buny x2 + y2 + 22 +2xz—1=0.

O0603Ha4MM JIEBYIO YaCTh MOJyYEHHOTO YPaBHEHUS uepes F (x s Ve Z ) , T.C.




2 2 2 o
F (x, v,z ) =X +y +z + 2xz — 1. Haiizem yacTHbIe NpoM3BOIHBIE:

. _@__ﬂ__(x2+y2+zz+2xz—l); _ 2x+2z

Y ox F (X +y 4z +2xz-1) 2z+2x

b

, & F (x2+y2+22+2xz—1)'y 2y y
7 === = — = .
Yy F (P 4y 4zt +2xz-1) 2z+2x x+z
' ' Y
B pesynbrare momyunm: Z, = —-1; z y = .
X+z
3aganue 3

C IOMOIIBIO JABOMHOTO MHTETPAIa, BBIYMCIMTE IUIOIIAb IIIOCKOM Gurypsl [ , orpaHudYeHHO# TMHuUS-

MH Y = —

, v=4, y=x-1, y=2.
X

Pemenue

N306pa3um nanHyio Gurypy Ha yeprexe:
raeef

[Tnomans GUrypsl BEIYUCIMM C TOMOIIBIO ABOWHOTO HHTErpaia no gopmyse: S = ” dxdy . Tepeii-
D

4 4
€M K 06paTHeIM QYHKIMSIM: Yy = ——=>X=—, y=x—1=>x=y+1.
X Y

4
[opsinok o6xona obmactn: —<x < y+1,2<y <4,
y

y+l

Takum ob6pazom: S = H dxdy =]E dy I dx
D 2 4

y
y+1 y+1 4

1) Idx:x =y+1-—
4 4 Y
¥ y

4

=8+4-4In4—(2+2-4In2)=
2

4 2
I(y+1—i)dy:[y—+y—4lnyj
2) 2 y 2

=8+ 41n%:8 —41n2 (e0.?)




Otser: S =8—41n2 (ed.%)

3aganue 4

y . XCOsXx—sInx
Haiitu nipenen GyHKIMH, UCTIONB3ys npauio Jlonurans lim .

x—0 x3
Pemenne
S(x) S'x)
[Ipasuno Jlonurans lim ——= = lim
X=X g(x) xox g (_x)

. xcosx—sinx |0 . COSX—Xxsinx—cosx .. xsinx . sin x
lIim 3 =|—|=lim > =lim— = =lim- =
x—0 X 0 x—0 3x x—0 3x x—0 3x

1. sinx 1

=——lim =—=

3x>0 x 3
3amanme 5

y . 2 y
Haiiti KpMBOJIMHEWHBINA HHTErPAIT '[xy dl, tne L — oTpe30oK npsAMOii MeXk 1y TOYKaMK O(O, O) u

A(4, 3). L

Pemenne

Vpasuenue npsmoit OA ects y =%x, 0<x<4,dl =41+ (y'(x))zdx, ¥'(x) :%.

4 2 2
.[xyzdl =fx(§x) : 1+(3j a’x-ﬁ X dx =45,
v y \4 4 64+




	10. Место учебной дисциплины в структуре ООП:
	Дисциплина относится к обязательной части блока Б.1. Для успешного освоения дисциплины достаточно хороших знаний стандартной программы школьной математики.
	11. Планируемые результаты обучения по дисциплине/модулю (знания, умения, навыки), соотнесенные с планируемыми результатами освоения образовательной программы (компетенциями) и индикаторами их достижения:

