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PABOYASA NMPOrPAMMA YYEEHON AUCLUUMIIUHDI

51.0.12 MATEMATUYECKW AHANIA3

. Kog n HamumeHoBaHue HanpaBJieHuA noaroToBku/cneymnanbHOCTHU:

02.03.01 MaTtemaTnka 1 KOMMNbLIOTEPHbIE HAYKN

. Mpodmnb noaroroBku/cneynannsaums:

MaTemMaTn4eckoe 1 nporpaMmmHoe obecneveHne I/IHd)OpMaU,I/IOHHbIX CUCTEM M TEXHOSOMNIA

. KBanndmkaumsa BbinyckHuka: 6akanasp
. Dopma obyueHuUs: ovHas
. Kacbenpa, otBevarowas 3a peanmsauuio AMCUUNIIUHDBI: LNGPOBbLIX TEXHOMOMN

. CocTaBuTenu nporpammbi:

Kanuwesa O.U., kaHanaoat omsmko-MaTeMaTUYECKUX HaYK, AOLEHT;
CemeHoB M.E., ookTop om3mko-MaTemMaTMYeCKMX Hayk, npodeccop

7. PekomeHnpgoBaHa: HMC ®KH (npoTtokon Ne 5 ot 05.03.2024)
8. YueOHbIN roa: 2024-2025, 2025-2026 Cemectpnbl: 1,2,3,4



9. Uenu n 3apgaum y4e6HOM AUCLIMNIIUHDI

Llenbto ancumnnuHel SBNsSeTCS OBrageHue CTygeHTaMmum annapatom MmaTeMaTmuyeckoro aHanum-
3a, (pyHOaMeHTarnbHbIMU MaTeEMaTUYECKUMU 3HAHNAMMU, CYyXaLluMyM OCHOBOW ANS AarnbHeunLe-
ro n3y4eHusi Bcex eCTeCTBEHHOHAYYHbIX ANCUUMNIINH.

3agadyamy nCLMNIIMHBI ABMASIOTCA: OBrageHne NoOHATUNHBIM annapaToM MatemMaTU4eCcKoro
aHanmsa, n3dy4yeHume OCHOBHbIX METOOO0B U MHCTPYMEHTOB MaTeEMaTUYECKOro aHanmsa n ux npu-
MEHEHUe K peLLeHunio NpUKNaaHblx 3agad, usyvyeHne gudpdepeHumnansHoOro u MHTerpanbHoro
ncumncneHns OyHKLMN OgHON U MHOTMX NepeMEHHbIX, 3HaKOMCTBO C Teopuen npenenos u pa-
A0B, N3y4yeHne OCHOB TEOPUN PYHKLIMN KOMMITEKCHOW NepeMeHHON.

10. MecTo y4ye6HOM AncunMnnuHbl B cTpykType OOI:

OucumnnuHa oTHocuTcAa K obsizatenbHon Yactu 6noka b.1. [Ina ycnewHoro ocBoeHus ancum-
NSMHbI 4OCTATOYHO XOPOLUMX 3HAHWU CTaHOAPTHOW NporpaMmmbl LLUKOSIbHOW MaTeMaTUKMN.

11. MnaHupyemMble pe3ynbTaTbl OGy4YeHUsi MO AUCUUNIIMHe/MOAYINIO (3HaHWUA, YMeHus,
HaBblKW), COOTHECEHHbIe C NNIaHUPYyeMbIMU pe3yribTaTaMU OCBOeHUS o6pa3oBaTenibHOM

nporpaMmmbl (KOMNeTeHLMAMU) U UHAUKATOPaMM UX [OCTUXKEHUA:

Kog Hassarive Koa(bl) WHamnkaTop(bl) MnaHnpyemble pesynbTaTtbl 00yyeHus
KOMMeTeHUMn

OrllK-1 | CnocobeH KoH- OrllK-1.1 | Obnagaet 6a3o0BbLIMU 3HaeT NOCTaHOBKM KNnacCu4ecknx 3a-
CynbTMpOBaTh U 3HaHUAMMU, NOMyYeH- Jad maTeMaTu4ecKkoro aHanuaa; me-
NCnosnb30BaTh HbiMK B 06nacTu ma- TOoAbl HOPMYNMPOBKM M JOKa3aTerb-
byHOaMeHTarnbHble TEMaTMYecKnx n (Mnu) | cTBa MaTeMaTUYECKUX YTBEPXKAEHUN;
3HaHus B obnacTtu €CTECTBEHHbIX HayK. anddepeHunanbHoe 1 HTerpanb-
MaTteMaTU4ecKoro Hoe ncumcneHve yHKUUNn ogHoOn n
aHanuaa, Kom- MHOIMX NepeMEHHbIX; KOMMSEKCHbIN
NNEKCHOro 1 yHK- aHanms.
LIMOHANbHOIo aHa- OrlK-1.2 | YmeeT ucnonb3oBaTb YMeeT NpUMEHSTb MeToabl MaTtema-
nn3a anre6ptl, nX B NpodeccuoHarnb- | TUMECKOro aHanmsa gns pelleHus
aHanuTn4eckomn HOW OeATenbHOCTH. 3agad npodeccrmoHanbHon gearenb-
reomeTpuu, and- HOCTW; MPUMEHSATb MOMYYEHHbIE 3Ha-
dhepeHumansHon HUS AN MaTemMaTn4eckn KOppekTHOM
reomMeTpum 1 Tono- NMOCTaHOBKM HOBbIX 3aay B pasnuny-
noruu, guddepeH- HbIX 06nacTax; NPUMEHATb annapaTt
umnanbHbIX ypaBHe- MaTeMaTU4eCcKoro aHanusa ans go-
HWIA, OUCKPETHOWM KasaTenbCTBa yTBEPXAEHUI U Teo-
MaTteMaTuku 1 ma- pem.
TemaTu4yeckom no- OrlK-1.3 | imeeT HaBblkK BblOO- BnageeTt HaBblkaMn camMOCTOATENb-
rMKn, Teopun Bepo- pa MeTodoB pelleHnss | Horo Bblibopa MeToaoB MaTeMaTude-
ATHOCTEN, MaTema- 3agad npodeccuo- CKOro aHanuaa ans peLeHns pas-
TUYeckon ctaTu- HanbHOWN AeATenbHOo- NWYHbIX 3a4a4; HaBblkaMW UCMNOb30-
CTUKU W CITyYalHbIX CTW Ha OCHOBE Teope- | BaHMs METOOOB peLleHns Knaccuye-
npoteccos, 4nc- TUYECKMX 3HAHUN. CKMUX 3aJa4 MmatemMaTu4eckoro aHanm-
NEeHHbIX METOAOB, 3a 4N peLleHns pasnnyHbIX ecTe-
TEOpPEeTUYECKON CTBEHHOHAY4HbIX 3a4a4; HaBbIkaMu
MEXaHUKu B Npo- aHanusa u nHTepnpeTaumm pesynbTa-
heccuoHarnbHom TOB peLleHns 3agau.
NEesaTenbHOCTH.

12. O6bemM gUcUUNNUHbLI B 3a4eTHbIX eauHMLax/yac. — 18 / 648.

dopma NpoMexyTO4YHOM aTTecTaumnm sk3ameH (1-4 cemecTpsbl)




13. TpyaoemkocTb No BMAam y4ebHom paboTbl

TpyaoemMKoCTb
Bug yuebHon paboTbl Bcero To cemecTtpam
1 cemectp | 2 cemectp | 3 cemecTtp 4 cemecTp
AYANTOPHbIE 3aHATUSA 300 84 84 68 64
nekunmn 134 34 34 34 32
B TOM Yucne: npakTn4eckue 166 50 50 34 32
nabopaTtopHble
CamocToaTtenbHas pabora 204 96 24 40 44
B TOM YMncre: KypcoBas paboTa (MpoekT)
dopma NpomMeXyTO4YHON aTTecTaumm 144 36 36 36 36
(3k3ameH — 36 yac.)
UToro: 648 216 144 144 144
13.1. CopepxaHue AUCLUNIUHDI
Peannsauus
HanmeHoBaHue pasfena
n/n pasgena CopepxaHve pasgena aMCcunnimHbl ANCLIMMNNHE]
C MOMOLLBIO
AVCLMNITNHBI N
OHNawH-
Kypca, QYMK
1 Teopusi MHO- MHoxectBa. Onepauun Hag mHoxecTBamu. CBONCTBa onepauumn nepe-
KEeCTB. ceyeHnsi, 00beaMHEHNS pasHOCTU, eKapTOBOro npoussedeHnsi. MHo-
Hucrosble XeCTBO HaTyparnbHbIX Yncen. Metog matemaTuyeckon MHAyKumu. MNMoHsa-
MHOXecCTBa. Tne oTobpaxerns. Komnosnums otobpaxeHuit. CIopbeKTUBHbIE N UHB-
Otobpaxerine EeKTUBHble 0TObOpaxeHusi. brektuBHble oTobpaxeHusi. ObpaTHoe 0TO6-
MHOKECTB paxeHue. CyeTHble MHOXXeCTBa. MHOXXECTBO LiefbIx YMceri, MHOXXEeCTBO
pauMoHanbHbIX Y1cen.
MNOTHOCTL paLMOHanbHbIX Yncen. [lencTBuTenbHble Yucna. Akcroma- https://edu.vs
TUKa OeNCTBUTENbHBIX Yncern. CH4EeTHOCTb MHOXECTBA paLMoHanbHbIX u.ru/cour;e/vi
yucern. Hec4eTHOCTb MHOXECTBA BeLLECTBEHHbIX Yncen. Mogynb, abco- ew.p)lf;%’;ldzl

nTHas BenuyuHa vucna. NpomexyTku, OKPeCTHOCTH.

MpUYHLUKUN BNOXEHHbLIX OTPE3KOB.

OnemMeHTapHble YHKUUN BELLECTBEHHOIO nepemMeHHoro. buHom Heto-
TOHa.

OrpaHn4yeHHble MHOXecTBa. To4YHble rpaHy MHoXecTB. CBOMCTBA TOY-
HOW BEPXHEN N HUXHEWN rpaHn MHOXecTBa. [MoHAaTue nocnegosarenb-
HOCTU 1 NOANOCNea0BaTENbHOCTH.




2 Mpegen yuc- Mpenen nocnegoBaTenbHOCTH.
noBsow nocne- EaouHcTBeHHOCTL Npegena. NpeaensHbli nepexos B HEpaBeHCTBax.
AosarternbHO- BeckoHeuYHO Marnble U 6eckoHe4Ho 6onbLIMe NocneoBaTeNbHOCTY.
cmu. Mpenen CaowicTBa Cxo0OsLLMXCS NOCNeaoBaTeNbHOCTEN.
g)g:::l;:;)zz MoHOTOHHbIE NocnegoBaTtensHocTU. CyliecTBoOBaHMe npegena y MoHo-
TOHHOW nocnegoBaTenbHOCTU. ApudmeTnyeckme onepaumm u npegenb-
HbIN Nepexoa 3amevartenbHbl npeaen u Yncno e. CBoMCTBa cxoas-
Lmxca nocnegoBatensHocTen. MOHOTOHHbIE NOCNenoBaTeNbHOCTH.
CyulecTBOBaHWe Npeaena y MOHOTOHHOM nocreaoBaTensHOCTU. Apud-
MeTu4eckmMe onepauun n npenenbHbl nepexon
BamevatenbHbIv npegen v yncno e. Teopema bonbuaHo-
Beiteplutpacca. Mpeaen ¢yHkummn no MeitHe, no Kowww. https://edu.vs
OKBMBaNEeHTHOCTb onpeaeneHun npegena no leviHe n no Kowwu. Ceon- u.ru/cr:)u’:%e_/\il
cTBa npegena. NpeaenbHbli Nnepexos B HepaBeHCTBax U nNpu apudpme- ew.pl?%.8| N
TUYECKNX OENCTBUSAX.
OpHocTopoHHKUE Npeaenel. 3amevaTenbHble npegensl. beckoHevyHo ma-
nble n 6eckoHeyHo 6onblme. CpaBHeHUE 6eCkOHeYHO Manbix u 6ecko-
HeYyHo BonbLunx. HenpepbIBHOCTE PYHKLUKN B TOYKE M HA MHOXECTBE.
OAQHOCTOPOHHSASA HENPEPBLIBHOCTD.
HenpepbIBHOCTb CROXHOW (OYHKUMM.
HenpepbIBHOCTb anieMeHTapHbIX yHKUMA. Knaccudumkaums Toyek pas-
pbiBa. TeopeMbl 0 HenpepbIBHbIX PYHKUUAX: NepBas 1 BTopas TeopeMbl
BenepwTtpacca, Teopema bonbuaHo-Kown o npomexyToyHOM 3HauYe-
HUK. PaBHOMepHas HenpepbIBHOCTb. Teopema KaHTopa 0 paBHOMEPHON
HenpepbIBHOCTN.
Peannsauus
HanmeHoBaHue pasnena
n/n pasgena CopepxaHve pasgena aMcunnimHbl AncUMNInHEI
ANCUUNNNHBI ¢ NOMOLLeIo
OHIamnH-
Kypca, QYMK
3 OuddepeHumn- | MNMponssogHaa pyHKuuK. MeomeTpuydecknin n dmnsndeckun cmolcn. Aund-
arnbHOE NCHMC- | (hepeHLMpOBaHUE arieMeHTapHbIX PyHKUMIA. [Npasuna anddepeHumnpo-
nexve (byf"(' BaHus. MpounssogHas 06paTHON M CIIOXKHON QOYHKLIM.
gz;gf:;’; ne- OndpdbepeHunan dyHkumn. NponssoaHsie n anddepeHumans BbICLLNX

NOpsiAKOB.

Teopembl Pepma, Pona. Teopembl o cpeaHem JlarpaHxa n Kowwn. lMNpa-
Buno JlonuTtansa packpbiTusa HeonpeaeneHHocTen. dopmyna Tennopa.
OcTtaTo4yHbIN YneH B chopmyne

Tewnnopa B chopme JlarpaHxa n B copme NeaHo. Dopmyrnbl MaknopeHa
anemMeHTapHbIX YHKLUUA.

OkcTpemyM dyHKUMN. Heobxogumble n 4OCTaTOYHbIE YCIOBUSA 3KCTpe-
MyMa. Beinyknbie n BorHyTble pyHKumn. Toukm nepernba. MNpusHaku
Touvek nepernba. ViccnegosaHne CBOVMCTB (PyHKLUIA C MOMOLLIbIO MPOU3-
BOJHbIX.

https://edu.vs

u.ru/courselvi

ew.php?id=1
1788




WHTerpansHoe
ncumcneHue
dyHKUMN oa-
HOW nepeMeH-
HOW

MepBoobpasHas dyHKUMM, CBOMCTBA NepBoobpa3Hbix. Heonpeaenex-
HbI uHTerpan. Popmyrna 3amMmeHbl MEPEMEHHbIX, MHTEFPMPOBAHME MO
YyacTaMm.

WHTerpmpoBaHne paunoHanbHbIX U MppauMoHanbHbIX QyHKUNNA.
WHTerpupoBaHue TpUroHOMeTpUYECKNX 1 ApYrnx TpaHCUEeHOEHTHbIX
dyHKUUA.

OnpepeneHHbl nHTerpan Pumana. Ycnosue cyllecTBOBaHUSA NHTerpa-
na PumaHa. ®opmyna HetoTtoHa-J1elibHumua. CBoMCTBa UHTErpUpyemon
dyHKuuKn. Teopema o cpegHeM.

dopmyrna 3aMeHbl MEPEMEHHON U UHTErPUPOBAHMS MO 4YacTaM B onpe-
AENeHHOM MHTerparne.

MoHsATMe 0 HecobCcTBEHHOM MHTerpane. IHTerpupoBaHne BEKTOPHO-
3HaYHbIX YHKLUNA.

MpunoxeHus onpeaeneHHOro HTerpana: nnoLlagb NIockow urypsl,
AnviHa gyru kpuson. lNnowaab NOBEPXHOCTU BpaLleHus 1 06bem Tena
BpaLleHus.

https://edu.vs

u.ru/courselvi

ew.php?id=1
1788

Yucnosble n
dyHKUMOHANb-
Hble psiabl.
CteneHHble
psaabl

Yucnosble pagbl. YacTU4HbIE CyMMbI.

CxogumocTb. CBoncTBa cxoasmxcs psagos. Kputepuii Kown. MpusHakn
CXOOUMOCTM PSAOOB C MONOXUTESNbHBIMU YrieHaMn. 3HaKonepeMeHHble
psgbl. AbcontoTHas U ycnoBHasi cxogumocTb. CBocTBa abConioTHO
cxogsimxcs psgoB. 3Hakodepeaytolmecs pagbl. MNMpusHak JlenbHuua.
3HakonepemeHHble psgpl. MNpuaHaku Abens n Oupuxne. OyHKUMOHAMb-
Hble pagbl U nocnegoBaTenbHOCTU. PaBHOMepHasa u HepaBHoOMepHas
CXOOUMOCTb. YCnoBne paBHOMEPHOW CXOAMMOCTU (DYHKLMOHANLHOIo
psga. HenpepbiBHOCTb, AnddepeHunpoBaHne n MHTerpmposaHve
dyHKUMOHanNbHbIX pagos. CteneHHble pagbl. O6nacTbe CXogUMOCTU 1
pagunyc cxogumocTu cTeneHHoro paga. Psg Tennopa. MNpnbnwkeHHble
BblYMCIIEHUA C NoMoLLblo psgos. dopmyna CTupnuHra.

https://edu.vs

u.ru/courselvi

ew.php?id=1
1788

Pagbl ®ypbe

Pagbl ®ypbe. OpToroHanbHble CUCTEMbI (OYHKLNIA.

KoadhdumumeHTsl ®ypbe. CxoanmocTb psga Pypbe B Touke. [peacras-
nexuve cdyHkumn psgom dypee. MNpusHak Oupuxne. NpegcrasneHve
dyHKUMIN psgom Pypbe: criyvan Neproan4eckon 1 Henepnoguveckom
dyHKkuun. MNMpeacrasneHue dyHKUMA pagoMm dypee: cryvarn NponsBorib-
HOro NPOMEXYTKa, YHETHOM U HeYeTHOWN PyHKUMU. NIHTerpan dypbe.
MpencTtaBnenne yHKLMN nHTErpanom dypeoe.

https://edu.vs

u.ru/courselvi

ew.php?id=1
1788

®PyHKUMM He-
CKOMbKUX Me-
PEMEHHbIX

MpocTtpaHctBo R" . Hopma. CxogumocTb B R". [NokoopanHaTHas cxoau-
MOCTb. ®YHKUNN MHOTMX NepeMeHHbIX. [1peaen.

HenpepbiBHOCTL. Teopembl Bereplutpacca ans yHKLUA HECKOMbKNX
nepemeHHbIX. AnddepeHunpoBaHue ckanapHbiX QYHKLMNA HECKONbKUX
nepemMeHHbIX. YacTHble nponssoaHbie. NonHbI anddepeHuman.
[MpousBoaHas no HanpasneHuto. paaneHT.

OndpdepeHumnpyemMocTb CroXXHON PyHKUUN. HacTHbIE NPON3BOAHLIE U
anddepeHumans! Beicwinx nopsakos. ®opmyna Tennopa. HesdABHble
dyHKUnKn. Teopema o HessBHOWM pyHKUMK. dnddepeHumnpyemble 0To0-
paxeHus. Teopema 06 ob6paTHOM OTOOpaxXeHUN.

https://edu.vs

u.ru/courselvi

ew.php?id=1
1788




3agayn Ha aKc-
Tpemym. UHTe-

OKCTpeMyM QYHKLIMU MHOTMX NepeMeHHbIX. Heobxoavmble ycrnoBus.
WccnepoBaHve cTtaumoHapHbIX Todek. [JocTaTouHble YCNoBUS 3KCTpe-
MyMa. YCIOBHbIN aKCTpemyMm. MeToa MHoxuTenen Jlarpanxa. NHTterpa-
nbl, 3aBUCALWME OT NnapameTpa. NpedenbHbln Nnepexoa, anddepeHLun-
poBaHWe 1 UHTEerpMpoBaHue nog 3Hakom nHrerpana. HecobcTseHHble

https://edu.vs
u.ru/courselvi

8 | rpanbl, 3aBu- o
caLme oT na- WHTerpansl. PaBHOMepHas cXoAnMMOCTb HECOBCTBEHHbIX MHTErpanos, ew.php?id=1
pameTpa 3aBUCSLLMX OT NapameTpa. 1788

AOndhdepeHLnpyemMocTb 1 MHTErPUPYEMOCTb NO NapameTpy Hecob-

CTBEHHbIX MHTErparnos.

WHTerpanbl rinepa. Namma-dyHKUms.

[BoriHon uHterpan. CeowcTea. [1oBTOPHbIV MHTerpan. BoluncneHune

ABOWMHbIX MHTErpanos. 3ameHa NepeMeHHO B ABONHOM MHTerpane. https://edu.vs

9 KpaTHble uHTe- | [BOVHOM MHTerpan B nNonsipHbIx koopanHaTax. TPorHon nHTerpan. u.ru/course/vi

rpansl CsowicTtBa. [1oBTOPHbIN nHTErpan. BelumcneHne TpovHbIX MHTErpanos. ew.php?id=1
3ameHa nepeMeHHoN B TPOMHOM UHTerpane. MpunoxeHus ABOWHOIO 1788
TPOWHOrO MHTErpanos.
KpvBonuHenHble nHTerpansl nepeoro poga. CeegeHue K onpeaeneHHo-
My mHTerpany. KpusonuHeriHble nHTerpansl BToporo poga. Cesidb € MH-
Terpanamu nepeoro poga. MNpunoXxeHnsa KPUBOSIMHENHbBIX MHTErParios.

KpusonuHed- | gopmyna Mpuna. Mnowaab durypsi. HesasucumocTs uterpana ot ny- | Nitps//edu.vs

10 HbIE N NOBEPX- | ) WHTErpmMpoBaHusi. [1ByCTOpOHHME noBepxHocTuU. OpreHTauus no- u.ru/cour§e/V|
HOCTHbIE UHTE- . ew.php?id=1
rpant| BEPXHOCTU. [TOBEPXHOCTHBIV MHTErpan nepeoro poga. BeluncneHve wuH- 1788

Terpanos. [NoBepXHOCTHbIN UHTerpan BToporo poaa. NoTok BEKTOpHOro
nong yepes nosepxHocTb. Popmyna OcTporpaackoro-laycca. dopmyna
Crokca.
CkansipHble 1 BEKTOPHbIE NONS.
MpounssogHas no HanpasneHuo. FpagueHT cKansipHoOro noss. https://edu.vs
11 OnemeHTbI [vBepreHuns, poTop, LMPKYNALMUS BEKTOPHOrO NOoss. u.ru/cour;e/vi
Teopwuu nons MoTOK BEKTOPHOTO Nons Yepes nosepxHocTb. Teopema OcTporpaackoro- | ew.php?id=1
"aycca B BekTopHOM hopme. Teopema Ctokca. ConeHompansHoe 1 no- 1788
TEHLUMaNbHOE BEKTOPHOE nose.
KomnnekcHasi NnockocTb. PyHKLMSE KOMMIIEKCHOro nepemeHHoro. ono-
MOpPdHbIE YHKUUN.
Mpenen n HenpepbIBHOCTb PYHKLUUM KOMMIIEKCHOTO NEPEMEHHOTO.
OCHOBL! KO- EE;Z?_'ZOHH% dYHKUUN KOMMNMEKCHOro nepemMeHHoro. Ycnosusa Kowm- https://edu.vs_
12 | nnekcHoro . ) u.ru/cour§eIV|
aHanM3a KoHdopMHbIe oTOBpaxkeHusi. FeomMeTpuiecknii CMbICN MOLYNSA U apry- ew.php?id=1
MeHTa NPOV3BO/HOIA. 1788

MHTerpupoBaHue yHKUMIA KOMMNNEKCHOro nepemeHHoro. MiHterpansHas
Teopema Kowuwu.
Pagbl Tennopa. Psabl llopaHa. Ocobble TOYKN. BblyeTbl.




13.2. Tembl (pa3genbl) AUCUUNIUHBI U BUAbI 3aHATUN

HaumeHoBaHne Bugbl 3aHATUI (KONTMYECTBO YacoB)
Ne TeMbI
MpakTuye- CamocTtosaTenbHas
n/n (pasgena) Jlekuun JlabopaTopHbie Bcero
ckue paboTta
AVCUMNIINHBI

Teopusi MHOXECTB.
1 YuncnoBble MHOXe- 10 14 30 54
ctBa. OTobGpaxe-

HVWE MHOXeCTB

Mpenen yucnosomn
nocnenosaTtesnbHO-
2 ctn, Mpeaen 12 18 32 62
dyHKUMN, Henpe-
PbIBHOCTb

OundpdepeHunans-
HOe ncuncneHve
OYHKLMN OOHON
nepemMeHHoM

12 18 34 64

WHTerpansHoe mc-
4 yncneHve yHkuun 16 18 16 50
OHOWN NepeMeHHOoM

Yucnosble U yHK-
5 LMOHarbHble pagbl. 12 18 10 40
CTeneHHble psabl

6 Psanpbl ®ypbe 6 12 10 28

7 ®YHKLMN HECKOIb- 14 14 16 44
KMX NepeMEHHbIX
3apayn Ha akc-

8 TpemyM. UHTerpa- 12 12 16 40
nbl, 3aBUCsLLME OT
napameTpa

9 KpaTHble nHTerpa- 8 12 10 30
nbl
KpvBonuHenHble 1

10 | NOBEPXHOCTHbIE 10 10 10 30
MHTerpanb

1 OnemeHTbl TEOPUU 8 10 10 28
nons

12 OcHoBbI KOMMNIIEKC- 14 10 10 34
HOro aHanu3sa
Wtoro: 134 166 204 504

14. MeToany4eckue ykasaH1a Ans ody4aroWwmxca Nno OCBOEHUIO AUCLUMNIIUHDI

OcBoeHMe aMCUMNNNHBI CKNaabiBaeTCs U3 ayanTopHOM paboThl (y4ebHOM AesaTenbHOCTH,
BbINOSTHAEMOM Mo PYKOBOACTBOM Npenogasatens) u BHeayauTopHon paboTel (y4ebHon aes-
TENbHOCTU, peannayemoin 0by4alLMMCH CaMOCTOSITENBHO).

AyauTtopHasa pabota cocTouT n3 paboTbl Ha NEKUUAX U BbINOMHEHUS NPAKTUYECKUX (U
nabopaTopHbIX) 3agaHnin B 06bEMe, NpeayCMOTPEHHOM y4ebHbIM nriaHoMm. Jlekums npeacras-
nset cobon nocnegosaTernibHOE U CUCTEMATMYECKOE U3noxeHue y4yebHoro matepuana,
HanpaBneHHoe Ha 3HAaKOMCTBO 0By4aloLNXCA C OCHOBHbLIMU NMOHATUAMU 1 TEOPETUYECKMMM NO-
NOXEHNSMN N3yHaeMon ANCUMNAMHGI. JIeKUNOHHbIEe 3aHATUA bopMupytoT 6asy ans npakTnye-
CKuX (M NabopaTopHbIX) 3aHATUIA, Ha KOTOPbIX NOSTyYEHHbIE TEOPETUYECKNE 3HAHNS NpUMe-
HAOTCA AN peLleHns KOHKPETHbIX NpakTnyeckmx 3agad. Oby4varowmmcs gns ycnewHoro ocBo-
eHVs1 AUCLMNITUHBI PEKOMEHAYETCHA BECTU KOHCNEKT NEKUMA 1 NpakTu4eckux (nabopaTopHbIx)
3aHATUN.



CamocTosaTenbHas paboTta npegnonaraeT yrnybnéHHoe nsyvyeHme oTAenbHbIX pa3genos
ANCLMNIIMHBI C UCMOMb30BaHNEM NUTEpaTypbl, PEKOMEHOOBAHHOM NpenogasaTternem, a Takke
KOHCMEKTOB NEKLUNI, Npe3eHTaLMOHHbIM MaTtepmanoMm (Npu HanuMymm) u KOHCNEKTOB NpakTuye-
CKMX (nabopaTopHbIX) 3aHATUI. B kKadecTBe nnaHa ans camocToATeNbHON paboThl MOXET ObITb
ncrnonb3oBaH pasgen 13.1 HacToswen paboyen NnporpaMmmbl, B KOTOPOM 3addMKCUPOBaHbI pas-
Aenbl ANCUMNnHBIL N nx cogepxanue. B pasgene 13.2 paboyen nporpaMmmbl onpeaenseTcs Ko-
NMYECTBO 4YacoB, OTBOAMMOE Ha CaMOCTOSATENbHYIO paboTy MO KaXaoMy pasgeny ANCLMNIINHGI.
Bonbluee KONNMYECTBO YacoOB HA CaMOCTOSATENbHYHO paboTy OTBOAMTCH Ha Hanbornee TpyaHble
pasgernbl gucumMninHbl. [ns caMmoCTOATENbHOMO N3y4eHns OTAeNbHbIX pas3aenoB AUCUMMIMHDI
Ncnosib3yeTcd nepeyeHb nuTepaTtypbl N PYrnx pecypcoB, NepevncrieHHbIX B nyHkTax 15 n 16
HacTosiLen paboyen Nnporpammbl.

YcnewHoCcTb OCBOEHUST AUCUUMNINHBI OnpeaenseTca CUCTEMAaTUYHOCTBIO U FyOMHON
ayaANTOPHOW U BHeayaMTOpHON paboTbl oby4vatoLerocs.

Mpy mcnonb3oBaHUM AUCTAHUMOHHBIX OBpasoBaTesibHbIX TEXHOMOMMA U 3NEKTPOHHOMO
oby4yeHuns BbINOMHATL BCE yKasaHusi NpenogaBaTenen, BOBpeMs nogknidatbes k online 3aHa-
TUAM, OTBETCTBEHHO MOAXOAUTL K 3afjaHUAM N5 CAMOCTOSATENbHON paboThl.

15. NepeyeHb OCHOBHOW U AONOSIHUTENILHOM NUTEpPaTypbl, PECYpPCOB UHTEPHET, HEOOXO-
OUMbIX AN OCBOEHUA AUCLUMNIIUHDI

a) OCHOBHag nuTeparypa:
Ne n/n NcTOYHMK
Kypc anddepeHumnansHoro n nHTerpanbHoro ncumcnexms / duxrenronsy . M.

T. 1: Kypc audpdepeHumansHOro n uHterpansHoro ucdmucnenmns. B 3-x 71. Tom 1 : y4ebHuk. T. 1/

®OuxteHronby . M. — 13-e n3g., ctep. — 2019 .— 608 ¢. — KHura 13 konnekummn JlaHb Matematuka.
— ISBN 978-5-8114-3993-5 .— <URL.: https://e.lanbook.com/book/113948>.
Kypc anddepeHumnansHoro n uHTerpanbHoro ncumcnexms / duxrenrons . M.

T. 2: Kypc gudpdepeHLmanbHoro u uHTerpaneHoro ucdncnexms. B 3-x 1. Tom 2: yyebHuk. T. 2/

PuxteHronsy, . M. — 13-e uag., ctep. — 2019 .— 800 c. — Knura u3 konnekumn JlaHb MatemaTuka
.— ISBN 978-5-8114-3994-2 — <URL.: https://e.lanbook.com/book/113949>,
Kypc anddepeHumnansHoro u MHTerpanbHoro ucumcnexus / duxredrons . M.

T. 3: Kypc audpcepeHumanbHoro n uHTerpansHoro ncuucnexus. B 3-x 1. Tom 3: yyebHuk. T. 3/

PuxteHronsy, . M. — 10-e uag., ctep. — 2019 .— 656 c¢. — KHura ua konnekummn JlaHb MatemaTuka
.— ISBN 978-5-8114-3995-9 .— <URL: https://e.lanbook.com/book/113950>.

Oemugoswny, B. . COopHMK 3aad 1 ynpaXHEHU N0 MaTteMaTU4eCcKoMy aHanmay: y4ebHoe nocobue /
4 B.M. OemnpoBuy.— CankT-MNeTepbypr : JlaHb, 2021 .— 624 c. — ISBN 978-5-8114-6940-6 .— <URL:
https://e.lanbook.com/book/153688>.

MaHTenees, A. B. Teopus yHKUUI KOMMNIEKCHOrO NepPeMEHHOro 1 onepaumoHHOE UcHUCHeHne B
npumepax u sagadax [OnekTpoHHbIn pecypc] / MNaHTtenees A. B., fAkumosa A. C. — 3-e usg., ucnp. —
CaHkr-lMeTepbypr : IlaHub, 2015 .— 448 c. — JonyuweHo YMO no obpasoBaHuio B 06nactu npuknag-
5 HOW MaTeMaTUKM 1 YNpaBeHNs: Ka4eCTBOM B KayecTBe y4ebHoro nocobums ons CTyaeHTOB BY30B,
obyyaroLmxcs no HanpasneHnto «lpuknagHas matemaTtuka».— Knura us konnekuum JlaHs - MaTte-
matmka .— ISBN 978-5-8114-1921-0 .—

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

6) gononHuUTEnNbHas nNuTepartypa:

Ne n/n NCTOYHKK

Kyopssues, J1.[0. KpaTtknii Kypc matemaTtuyeckoro aHanmaa : yuyebruk : B 2 1./ J1.[0. KygpsiBueB .—
Mocksa : dusmatnuT, 2009. T. 1: AuddepeHumansbHbie U MHTErpanbHble UCHUCNEHUS YHKUMI O4-
HOW nepemMeHHoln. Pagbl .— 3-e u3g., nepepab. — 2009 .— 400 c. — ISBN 978-5-9221-0184-4 .—
<URL: http://biblioclub.ru/index.php?page=book red&id=82814>.

Kyapssues, J1.[0. KpaTtkuii Kypc matemaTuyeckoro aHanmaa : yyebruk : B 2 1./ J1.00. KygpsiBueB .—
Mockga : duamatnmT, 2009.

2 T. 2: QudbdepeHumnanbHble N MHTerpasibHble UCYUCIEHNSA (PYHKUUIA MHOTUX NepeMeHHbIX. [apMOHu-
Yyeckuin aHanuns .— 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 3aaay no Kypcy MatemMaTnyeckoro aHanmasa [OQNeKTpoHHbIN pecypc] : yuyebHoe
nocobue / bepmaH . H. — 8-e u3pg., ctep. — CaHkr-lNeTepbypr : NlaHb, 2019 .— 492 ¢c. — KHura us
konnekuun JlaHb - MatemaTtuka .— ISBN 978-5-8114-0657-9 .— <URL:
https://e.lanbook.com/book/111199>.



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

B) MH(pOPMALIMOHHbIE 3MEKTPOHHO-00pa3oBaTeNbHbIE pecypchl (OpuUmnanbHble PECYPChl UHTEPHET):

Ne n/n Pecypc

3HB BI'Y: https://lib.vsu.ru/

OneKTpoHHO-6MbnnoTeyHasa cuctema "YHmBepcutetckas oubnmnorteka online"; http://biblioclub.ru/
OneKTpoHHO-6nbnuoteyHas cuctema "JlaHp"; https://e.lanbook.com/
OneKTpoHHO-6nbnunoteyHas cuctema "KoHcynbTaHT cTyaeHTa": http://www.studmedlib.ru
OneKTPoHHbIN yHMBepcuTeT BIY: https://edu.vsu.ru/

G WIN[(F

16. MepeyeHb y4eOHO-MeTOaQNYECKOrO 0b6ecnevyeHns ANsi CaMOCTOATeNbHOM paboTbl

Ne n/n McTouHUMK

Oemngoswny, B. . COopHMK 3agad 1 ynpaxHEHU N0 mateMaTU4eckoMy aHanmay : y4ebHoe nocobue /
1 B.MN. OemnaoBuy.— CaHkT-letepOypr : JlaHb, 2021 .— 624 c. — ISBN 978-5-8114-6940-6 .— <URL.:
https://e.lanbook.com/book/153688>.

BepmaH, . H. C6opHMK 3agay No Kypcy MaTeMaTn4eckoro aHanmaa [QNneKTpoHHbIN pecypc] : y4ebHoe
nocobue / bepmaH I'. H. — 8-e n3g., ctep. — CaHkt-lNeTepbypr : JlaHb, 2019 .— 492 ¢c. — KHura us
konnekumn Jlanb - MatemaTtuka .— ISBN 978-5-8114-0657-9 .— <URL:
https://e.lanbook.com/book/111199>.

17. O6pa3oBaTesfibHble TEXHONIONMU, UCNOMb3yeMble NpU peanusauum y4yebHOU AucLU-
NNWHbI, BKNOYass AUCTaHUUOHHbIe obOpasoBaTtenbHble TexHonorum (AOT, aneKTpoHHoOe
oby4yeHue (J0), cmewaHHOe 0OyyYeHMe):

Mpw peanusauun OUNCUMNINHBI MOTYT UCMOMNBb30BaTbCA TEXHOOMMM 3MEKTPOHHOIO 0byyeHus n
AVCTaHUMOHHbIE O0bOpa3oBaTenbHble TEXHOMOrMM Ha 6ase noprtana edu.vsu.ru, a Takke gpyrue
AOCTYNHble pecypcbl ceTu VIHTepHeT.

18. MaTepnanbHO-TeXHU4YECKOe obecneyeHme AUCLUNIINHDI:

AyouTtopus Onsi NEKUMOHHbIX 3aHATUA: MyNbTMMeOna-nNpoeKkTop, dKpaH Ansi NPoeKTopa, KOM-
NblOTEP C BbIXOAOM B ceTb «MHTepHeT». CneynanmnanpoBaHHaa mebenb (CToMbl y4eHNYeCcKme,
cTynbs, gocka). lNporpammHoe obecneyeHue: LibreOffice v.5-7, nporpamma ans npocmoTpa
dannoB copmata pdf, 6paysep.

AyouTtopus Ona nNpakTUYEecKUX 3aHsaTUI: crieunanuavpoBaHHas mebenb (CTonbl ydeHunyeckue,
CTynbs, gOcKa).

19. OueHo4Hble cpeacTBa ANA NPoBeAeHUA TeKyLLen U NPOMEXYyTOYHOWN aTTecTauum

MopanoK OLEHKM OCBOEHUs obGydyarowmumuca ydeGHOro matepuana onpeaenseTcs co-
AepXXaHueM crieayroLLmMx pa3aenos AUCLUUNIHGI

Ne HavnmeHoBaHue Komre- WHankaTopsl
~ pasgena guCLUUNnHGI JOCTMKEHUSI OueHouHble cpeacTBa
n/n TEHUMn
(mogyns) KOMNeTeHumu
1. | Pasgenbl 1-12 OrlK-1 OrliK-1.1 KoHTponbHasa paboTa, NMMCbMEHHbI OnNpoc
2. | Pasgenbl 1-12 OrnkK-1 OrliK-1.2 KoHTponbHasi paboTa, MMCbMEHHBIN Onpoc
3. | Pasgenbl 1-12 OrlK-1 OrliK-1.3 KoHTponbHasi paboTa, MMCbMEHHBIN Onpoc
lMpomexyToyHas aTTectaums Cnncok BONpOCOB K 9K3aMeHY,
dopma KOHTpost — OK3aMeH npakTU4eckoe 3agaHue



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

20. TunoBble OLEeHO4YHbIe CpeacTBa U MeToAuYeCKue Martepuanbl, onpeensilowme npo-
LeAaypbl OLeHUBaHUS

20.1. TekywWwM KOHTPOIb YCNEeBaeMoCTH

KoHTponb ycneBaeMoCTV MO AUCLUMMIIMHE OCYLLECTBMNSETCS C MOMOLLbI CrieaytoLmnx
OLIEHOYHbIX CPeACTB:

— KOHTpOJibHas paboTa;
— NUCbMEHHbIN ONpOoC.

nepequb 3apaHvn ansa KOHTPOJIbHbIX pa60T

KoHTponbHas padorta Ne 1
BapwuaHT 1
1. Onpepenutb MHOXecTBa AUB, A(B, A\B, B\ A, AAB,ecnn

={(x,y):x2+y2£4}, B={(xy):Ix|+|yl<4}.

2. Pelwuntb HepaBeHCTBO: | X+2|+|Xx—2|<L12.

3. [lokasaTb C NOMOLLbIO MeToA4a MaTeMaTU4Yeckon NHOYKLUMM cneaytollee YTBepPKOeHNe:

i n_), (Ck +C = Ck+1)

. 1
4. llokasatb, 4yto lim x, =0, eciu x,=—, neN.
n—o0 n!

cl+cl+.+ch=2" cl=

n n
5. Hantu: lim (2)—+3
n—)OO( 2)n+1+3n+1

BapuaHT 2
1. Onpegenutb MHOXecTBa AUB, A(B, A\B, B\ A AAB, ecnu

={x:|x-1<2}, B={x:|x-1]+|x-2]<3}.
2. PewnTb HepaBeHCTBO: | X > X+1].
3. OokasaTb Cc nomoLLbio MeToaa MaTemamquKon WHAOYKUMK creaylolee yTBepXKaeHue:

G E

4. lokasaTb, 4to lim x, =0, eciu x, = 32n , neN.
N—o0 n°+3
n-1
5. Hantn: lim [l 2 3 . (l)—n}
n—ool N N N n

KoHTponbHaa pabota Ne 2
BapuaHT 1

Bbluncnntb cneayowme npegensi:
- @h/—x
1. lim

. lim (1- x)tg—

x—1




1
3. lim (x+eX)X .
x—0

X
4, lim (sin1+coslj )

X—>00 X X

5. lim \/3+§x—\/x+4l
x—=1  3x°-4x+1

BapuaHT 2
BbluncnuTb cnegyowime npegensi:

im (1—&)(1—%...(1—%_

1.

x—1 1-x)"?
2
. X
2. lim - :
x—0 v/1+ XSin X —+/c0os X
. _Inx-=Ina
3. lim ———.

Xx—>a X—a

4. lim [sinIn(x+1)—sinInx].

X—00

_— 3x% +4x+1
xolX+3-/3x+5
KoHTponbHas paborta Ne 3
BapwuaHT 1
Mcnonb3ys pasnnyHble MeToabl, HANTWU NHTerpansbl:
1. j d)_( .
1+sinx
dx

2. | —.

-[ COS X

dx

3. | —m——.

I X+1+4/x-1
4. .[\/; In? xdx.
5. J'xsin\/; dx.

BapuaHT 2
Mcnonb3ys pasnnyHble MeToabl, HANTWU MHTerpanb:
dx

1. | ——.

I (x2 +1)3/2
2. J'cosz X dX.

3. _[x331+ x2 dx.
4. .[xzsin4xdx.

5. _[ a? —x2 dx.



KoHTponbHaa pab6oTta Ne 4
BapwuaHT 1

1. MNMonb3ysacb onpeageneHnem (cymmbl [Japby), HANTKU 3HaAYeHWEe cnenyoLwero onpeae-
NEHHOro MHTerpana:

2
J' x2dx.
]
2. Monb3ysicb Pa3nMyHbIMN METOAAMM, HANTY CriedytoLLMe onpeAeneHHble UHTerpanbl:

/2 T
tgx dx, ,f dx

| T2

_nj21+ X cosx ol TsInX

3. BbumcnuTb AnuHy Ayrun criefyoLen KpUBown:

y=Inx, \/§§x§\/§.

4. Hantn ob6bem Tena, orpaHUYEeHHOro cneayowmmMm NoBEPXHOCTSAMN:
2 2 2
X z
—2+y—+—2:1, Z=iC.
a“ b° c
5. Bbl4MCNnTb HECOBCTBEHHBIN MHTErpan:
w2

J-X +ldX.

0X4+1

BapwuaHT 2
1. MNonb3ysacb onpeaeneHnem (cymmbl [Japby), HANTKU 3HaAYEeHWE cnenyloLwero onpeae-
NEHHOro MHTerpana:
/2
j sin xdx.
0

2. |_|OJ'Ib3yFICb pa3nn4yHbiMn MeETOAAMMU, HanTn cneanywuwme onpenerieHHble MHTerparnbl.

eZ

J' In x dx,
1

2 2
r
jxaCthdx.

“y 1+cosx

3. BblumncnuTb AnuHy gyru crnegyowemn KpuBown:
y =Incosx, Osxsg.

4. Hantn ob6bem Tena, orpaHUY4eHHoro crieayLWwmmMmn noBEPXHOCTAMMN:

c

x2+y2+z2 =4, 71=1+—.

2
5. Bblumcnutb Heco6CTBEHHbLIN UHTErpan:

1
I dx
0 (2—X)V1- X



KoHTponbHaa paboTta Ne 5
BapwuaHT 1
1. [loka3aTb HENOCPEACTBEHHO CXOAMMOCTb CreAyoLEro psiaa n HauTu ero Cymmy:

1-—+——=+..
2 4 8 on-1

2. NccnepoBaTb Ha CXOAMMOCTb CrieAyoLMIA 3HAKOMOCTOSHHbLIN PSA:

2 n’
2 2nc+1
Z s =

lon?+3

3. NccnepoBaTtb Ha CXOAMMOCTb CreayoLwmii 3HaKonepeMeHHbIN P
0 .2
sin
> (D" ol
n=1
4. MNonb3ysacb MaxopaHTHbIM Npu3HakoM BerepliTpacca gokasaTb paBHOMEPHYHO CXO-
ANMOCTb B yKa3aHHOM MPOMEXYTKe criegyoLwero yHKLMOHansHoro paaa:

o0

cosnx

= X2n 43"

| X|< 400 .

5. OI'Ipe)J,eJ'IMTb pagnyc n nHTepsal CXogunMmoCTu, a TaKkke nccrnegosatb noseaeHne B
rPaHNYHbIX TOYKaX NMHTEpPBalria CXoaMMoCTU crieayrLwiero CteneHHoro pdaaa:

i (D" (Ejn x".

!
o ont e

BapwuaHT 2
1. [lokasaTb HENOCPEACTBEHHO CXOAUMOCTb CrieyoLero psaga u HamTu ero Cymmy:

S (VA2 -24n+1+ ).

n=1
2. NiccnepoBaTtb Ha CXOAMMOCTb CreayoLmMii 3HAKONOCTOSAHHBIN PSAA:

© n_1 n(n-1)
El(mj -

3. NiccnepgoBaTb Ha CXOAMMOCTb CrieAyoLLMiA 3HaKoNepeMEHHbIN PSiA:

4. MNonb3ysacb MaxopaHTHbIM Npu3HakoM BenepluTpacca gokasaTb paBHOMEPHYH CXO-
ANMOCTb B yKa3aHHOM NPOMEXYTKe crneaytowero yHKLMOHaNLHOro psaaa:

& 2X

D arctg———, |X|<+w.

n=1 X2 + n3

5. OnpenennTb paguyc 1 MHTepBan CXOAMMOCTH, a Takke UccrneaoBaTh NnoBeaeHve B
rpaHMYHbIX TOYKaX MHTEpBarna CXOAMMOCTM CIeAyHoLLEero CTeneHHoro psaa:

i (1+ ljnz x".

n=1 n



KoHTponbHaa pabota Ne 6

BapwuaHT 1
1. B 3agaHHOM nHTepBane pasnoxutb B psa Pypbe oyHKUNIO
f(X)=sinox, xe[-mn], aeR\Z.
2.

MpenctaBuTb MHTErpanom dypbe cnegyoLlyo OyHKUKIO:

f0 :{sin X, X<,

0, X > T
Hantn npeobpasoBaHne dypbe ons QyHKUNN:

X
— < 1"
f(X): COSZ, X< T,

0, X > .
4. B 3agaHHOM UHTepBarse pasnoxuTtb B pag Pypbe pyHKUMIO

f(x)=x-1, xe(-2;2).
5. Pasnoxutb B psg Pypbe OyHKUMIO, 3aaHHYI0 rpadunyeckm
.

[

L4

0 /4

o N

BapwuaHT 2
1. B 3agaHHOM MHTepBane pasnoXxuTb B psag Pypbe dyHKLUUIO

f(x)=x%, xel[-mnl.
2. MpepcTtaButb MHTerpanom dypbe cnegyowyo QYyHKLMIO:

f(x):{cosx, X<m/2;

0, X>m/2.
Hantn npeobpasoBaHune dypbe ons QyHKUNK:

x2
f(x)=exp 5 COS X.

. B 3agaHHOM nHTepBane pasnoxutb B pag Pypbe pyHKUNIO
2, —m<x<0;
1
f(x)=<=, x=0;
(X) 5

-1 O<x<m
. Pasnoxuntb B psag ®ypbe pyHKUMIO, 3a4aHHYI0 rpadmnyeckm
.

]



KoHTponbHas paborta Ne 7
BapuaHT 1
1. NameHnTb NopsaaoK MHTErpUpOBaHMS:
0 4+y°
[dy [ f(xydx.
-2 =2-y

2. Nepenga K nonspHbIM KoopaMHaTam, BblYUCANTD J._Nx2 + y2dxdy, roe obnacte D
D
orpaHunyeHa kapguoungoun r =a(l—coso).
3. Bbl4ncnnTb € MOMOLLIbIO OBOMHOIO MHTErpana nnowanb ourypbl, orpaHN4eHHOW NINHU-
AMN Y = x2, y:4x2, y=4.
4. Hantn ob6bem Tena, orpaHUYeHHOro NOBEPXHOCTAMM
z:1+y2, Xx+y=1 x=0, y=0, z=0.

5. BbluMcnNuTb KPMBONMUHENHBIA UHTErparn J' (X+y)dx—(x—y)dy, Boonb riomaHHon OAB,

OAB
roe O(0;0), A(2;0), B(4;5).

BapuaHT 2
1. I3aMeHUTb NopaaoK MHTErPUPOBAHUS:
2 4+2%°
fax [ f(xy)dy.
0

4-x?

2. Bblumcnutb J'J'psin2 odpde, roe obnactb D orpaHuyeHa OKpYKHOCTbIO p = 3C0S ¢.
D

3. BbluncnuTtb ¢ MOMOLLIbIO ABOMHOIO MHTEerpana niowaab C*)I/Irypbl, orpaqueHHoM an-

2 2
nmncomx—+y— =1.
16 25

4. Hantn obbem Tena, orpaHMYeHHOro NOBEPXHOCTAMM
x2+y2 =1 z=3-x-y, z=0.

5. BblYNCNUTL KPUBOMNUHENHBIN UHTErparn J‘(x2 + y2)dx+(x2 —y)dy, BAOSb NIMHUK
L
L: y=x, om A(-L-1) oo B(2;2).

KoHTponbHasa paborta Ne 8
BapuaHTt 1
1. BoccTtaHOBUTL aHaANUTUYECKYHO B OKPECTHOCTU ToYkn z=0 dyHkumo f(z) no nseect-

HOM MHUMOM YacTh V(X, y) =e*(ycosy+xsiny) 1 sHavenno f(0)=0.

2. Bbluncnutb nHTerpan J'Z- Re 72 dz, roe L — oTpe30oK NpsAMOn, COeANHSAIOLLMIA TOYKN
L
7 =1+2i n 2, =2+4i.

3. icnonb3ysa nHterparnbHyto dopmyny Kowu, BbIMUCAUTL UHTErpan:



[]]ngdz, L: |z|=2
L{z—

)

dz
4. Ncnonb3ys Teopemy O Bbl4ETax, BbIYUCIIUTL MHTErpan: [Jj
L

22+2

, L |z+2i]=2.

5. Hantu Bce nopaHoBckue pasnoxeHnsa pyHkuumn f(z) :Z—+1 no creneHam (z—1-2i).

z2(z-1)
BapuaHT 2
1. BoccTtaHOBUTL @aHaNMUTUYECKYH0 B OKPECTHOCTU TOYKN z =1 doyHkumo f(z) no nasect-
HOW MHUMOM YacTtu V(X,y) = y—L 1 3HaveHuo f (1) =2.
X2 + y2

- 1 1.
2. Bbluncnutb nHTerpan J'z dz, roe L — pyra napabonbl OT TOYKU Z; = _E+§I [0 TOYKU
L
22 =1+2i.

3. Ncnonb3ysa nHTerpaneHyto oopmyny Kowu, BbIYUCAUTL UHTErpan:
COSZ
[ﬁ—dz, L: |z|=2

T

(22 + 2)dz
4. /icnonb3ysi Teopemy O Bbl4eTax, BblMUCUTb UHTErparn:

L(z-1)(z-1)

5. HanTtu Bce nopaHoBckue pasnoxeHnsa pyHkuumn f(z) :Z;l) no creneHam (z—-1-3i).

z(z+1

L: |z-2i|=2

TpeGoBaHus K BbINOSIHEHUIO 3aAaHUA KOHTPOJSIbHbIX paboT Ne 1-8:

KoHTponbHble paboTbl BbINOMHAKTCA CTyAeHTaMu B COOTBETCTBUM C 3agaHuem. Pelwe-
HUSA BCeX 3a4ay U NOSICHEHUSI K HAM LOSMKHbI BbITb 4OCTAaTOMHO NOoApobHbIMU. [Mpy Heobxoau-
MOCTU crnefyeT genaTb COOTBETCTBYIOLLME CCbISIKM Ha BOMPOCHI TEOpUN C ykasaHnem opmyn,
TeopeM, BbIBOAOB, KOTOPbIE UCMOMb3YHTCA NPU peLlleHnn JaHHOW 3adayvn. Bce BblvucneHus (B
TOM Yucre 1 BCcnomMoraTerbHble) Heo6XoAMMO AenaTb NOSTHOCTLI0. YepTexun n rpadoukm Qonx-
Hbl ObITb BbINOSTHEHbBI @aKKypaTHO M YETKO C YKaszaHneMm eguHul MmacwTtaba, KoopaMHaTHbBIX OCen
N opyrux anemMeHToB yepTexa. ObbAcHeHMA K 3agadvyam LOOMKHbl COOTBETCTBOBATb TeM 060-
3Ha4YeHusIM, KOTopble AaHbl Ha YepTexe. PelueHne 3afjaHui OOMMKHO COMPOBOXAATbCA COOT-
BETCTBYIOLLEN apryMeHTaLumen N BbIMONMHATLCA CAMOCTOSATENBHO.

Kputepum m WiKanbl OLeHMBaHUA KOHTPOSbHbIX paboT Ne 1-8

LLikana oueHnBaHuA
(cymmapHbin % npaBunbHO Kputepum oueHnBaHus
peLUEHHbIX 3a4aHnn K.p.)

OueHKka «OTNMYHO» BbICTABNSAETCS, €cnu CTYAEHT BbINONHUN

«OTNUYHO» BCE NATb 3a[aHUN KOHTPOSIbHON paboTbl 6e3 oWMbOoK 1 Hegoue-

(85% —100 %) TOB Wnu gonyctun He 6onee ogHOro He3Ha4yUTENbHOroHeoue-
Ta.

«XOPOLLIO» OueHKa «XOpOoLLIO» BbICTABMSETCH, €CNU CTYAEHT BbINOMHUI

(71% — 84 %) paboTy NONHOCTLIO, HO AONYCTWM B HEN He 6onee OgHOW Herpy-




6o owmnbkn 1 0OHOro HepoyeTa, UnNu He Gonee ABYX Hedoue-
TOB.

«Y[OOBMNETBOPUTENLHOY
(51% — 70 %)

OueHka «yOOoBNeTBOPUTENbHO» BbLICTABISETCS, €CNN CTYAEHT
NPaBuMbHO BLINOMHU HE MEHee MOMNoBMHbI paboTel UK aony-
cTun He Bonee AByX rpybbix owmnbOoK, Unn He Gonee OAHOM rpy-
6o n ogHomn Herpybor owmnbkn n ogHOro HegoyeTa, unu He 6o-
nee AByx-Tpex Herpybbix owmMBOoK, nnn ogHom Herpybom omnbkm
N Tpex Hego4eTOoB, UM NPU OTCYTCTBMM OWNBOK, HO MPU Hanwu-
YNW YeTbIPEX-NSATU HELOYETOB.

«HEeyaoBIeTBOpUTESIbHO»
(0% — 50 %)

OueHKa «Hey[ooBnNeTBOPUTENbHO» BbICTABMSAETCHA, €Cnu CTy-
AEHT OONycTWUN YnUcro oWMBOK M Hedo4veToB npeBocxoasiiee
HOPMY, NMPU KOTOPOI MOXET OblTb BbICTABIIEHa OLeHKa «3», Uiu

€CIn NpaBWUJ1IbHO BbINMOJTIHWIT MEeHEee NOJIOBUHbI paGOTbI.

Hepequb BOonpocoB AJid NTMCbMEeHHbIX OonpoCcoB

Pasgen 1. Teopusa MHOXecTB. YucnoBble MHOXecTBa. OTOOpakeHne MHOXeCTB.

1. MHoxecTtBa. Onepaumm Hag MHOXeCTBaMu.

2. CeoucTBa onepaunn nepeceyeHns, oobeanHeHnsa pasHoCTU, 4EKAaPTOBOro Npomnseene-
HUA.

3. MHOXeCTBO HaTypasibHbIX Y1cen.

4. MeTog mateMaTUYeCKON MHAOYKLNN.

5. Komnoauunsa otobpaxeHnn. ClopbeKTUBHbIE N UHBEKTUBHbIE OTODpakeHnsa. bUekTnBHble
oTobpaxeHus. ObpaTHoe oTobpaxeHue.

6. CyeTHble MHOXecTBa. MHOXECTBO LiefbIX YNCEST, MHOXECTBO paLMOHanbHbIX YMCEN.
MNOTHOCTL paunoHarnbHbIX Yncen. [lencrenteneHble Yncna.

7. AkcmomaTtuka 0encTBUTESNbHbIX Yncen. CYETHOCTb MHOXECTBA paLMOHarbHbIX YXCEN.
Hec4eTHOCTb MHOXECTBa BELECTBEHHbIX Yncen. Moaynb, abconoTHas BenMymMHa yucna.

8. poMeXxXyTKM, OKPECTHOCTW.

9. MNpMHUMN BMNOXEHHbIX OTPE3KOB.

10. OnemeHTapHble PYHKLMM BELLLECTBEHHOIO NEPEMEHHOrO.

11. BuuHom HbloTOHAa.

12. OrpaHn4yeHHble MHOXEeCTBA. TOYHbIE rpaHn MHOXecCTB. CBOMCTBA TOYHOM BEPXHEN U
HWXHEWN rpaHn MHOXeCTBaA.

13. MNoHaTne nocnenoBaTenbHOCTU M NOANOCHEA0BaTENbHOCTN.

Paspen 2. lNpepen yncnosoun nocnepoBatenbHocTU. NMpeaen yHKUMKU, HEeNpPepPbIBHOCTb.

1. Npepen nocnegoBaTenbHOCTU. EANHCTBEHHOCTL Npeaena.

2. MNpeaenbHbI Nepexo B HEpaBEHCTBAX.

3. beckoHe4HO manble n 6eckoHeYHo Gornblume NocneaoBaTenbHOCTY.

4. CBOMCTBA CXOOSALLMXCA NocregoBaTenbHOCTEN.

5. MoHoTOHHBIE NocnepoBaTenbHOCTU. CyllecTBoBaHWE npegena y MOHOTOHHOW nocneno-

BaTenibHOCTU. ApudmMeTnyeckne onepaumm n npegenbHbIn nepexos.

3amevatenbHbI Npeaen n Y1cno e.

Teopema bonbuaHo-Beneplutpacca.

. Mpegen cdyHkumm no NenHe, no Kowwmn. SKBMBaNEeHTHOCTb onpeaeneHui npeaena no

"eniHe n no Kowmw.

9. Csomnctea npegena. lNpeaenbHbli Nepexos B HEpaBEHCTBAX M NpU apnpMeTUYEeCKnx
aencteusix. OQHOCTOPOHHME npeensl.

10. MepBbIt 1 BTOpPOW 3amMevaTenbHble Nnpeaensl.

11. beckoHe4yHO Marnble 1 6eckoHeuHo 6onbwne. CpaBHEHME BECKOHEYHO MarnbIx U Becko-
HEeYHO BOoMbLUNX.

12. HenpepbIBHOCTb PYHKLMU B TOUYKE U HA MHOXecTBe. OQHOCTOPOHHAS HENPEPbLIBHOCTb.
HenpepbIBHOCTb CNOXHOW (OYHKLMN.

13. HenpepbIBHOCTb anemMeHTapHbIX yHKUMA. Knaccudumkaumsa Todek paspbiBa.

© N




14. Teopembl 0 HernpepbIBHbIX PYHKUMUAX: NepBas U BTopas TeopeMbl Beneplutpacca, Teo-
pema bornbuaHo-KoLwm 0 NpoMeXXyTOYHOM 3HaYeHUN.
15. PaBHOMepHasa HenpepbIBHOCTbL. Teopema KaHTopa 0 paBHOMEPHOW HENPEpPbIBHOCTU.

Paspen 3. OuddepeHumnanbHoe ncumcneHme pyHKLUUM ogqHOU NnepeMeHHOM.

MpounssogHas pyHKUMN. [[eoMeTprnyecKum n punsanyecknin CMbICII.

OndbdepeHumpoBaHme anemMmeHTapHbIX PYyHKUUNA.

MpaBuna gnddepeHunpoBaHus.

MpounsBogHas obpaTHOM U CIIOXHON OYHKLUMN.

OudpepeHumnan pyHkunn.

MponsBogHble u anddepeHymnansl BbICLLUMX NOPAOKOB.

Teopembl Pepma, Pons. Teopembl 0 cpegHem Jlarpanxa n Kowwuw.

MpaBwuno Jlonutana packpbITUa HeonpeaeneHHOCTEN.

dopmyna Tennopa. OctaTtouHbIN YnieH B dopmyne Tennopa B popme JlarpaHxa u B

dopwme lMeaHo.

10. ®opmynbl MaknopeHa aneMeHTapHbIX OYHKLMNA.

11. OkcTpeMmyM (pyHKuuK. Heobxoammeble n JOCTaTOYHbIE YCNOBUA SKCTPEMYMA. Bbinyknble n
BOrHyThble oyHKUMKN. Toukn nepermba. MNMpusHakm Touek nepermbda.

12. ViccnepoBaHne CBONCTB (OYHKLMIA C MOMOLLLIO NPOU3BOAHbIX.

©CoNoO~wNE

Paspen 4. UHTerpanbHoe ucuucrieHme oyHKLUM OAHON NepeMeHHOMWN.

MepBoobpasHasa yHKLUMN, CBOMCTBA NEPBOOOpPA3HbIX.

HeonpeneneHHbIn nHTerpan.

dopmyrna 3aMeHbl NepeMEHHbIX, UHTErpUpPOBaHNE MO YacCTSM.

NHTerpnpoBaHue paumoHanbHbIX U MppaumoHanbHbIX YHKLNNA.

WHTerpnpoBaHue TpUroHOMETPUYECKUX N OPYINX TPaHCUEHAEHTHbIX OYHKLMNA.

OnpepeneHHbii nHTerpan Pumana. Ycnosue cywectBoBaHus nHterpana Pumana.

dopmyna HetoToHa-JlenbHuua.

CsowcTBa nHTErpmpyemomn pyHkumm. Teopema o cpegHeMm.

dopmyna 3amMeHbl NepeMeHHON U NHTENPUPOBAHNSA MO YacTsaM B onpeaesieHHOM MHTerpa-

ne.

10. HecobcTBeHHbIE UHTerpanel 1-ro poga.

11. HecobcTBEHHbIE MHTErpanbl 2-ro poaa.

12. IHTerpupoBaHue BEKTOPHO3HAYHbIX OYHKLINNA.

13. MNMpunoxeHns onpedeneHHOro nHTerpana: nnowaae nnockon urypel, AnvMHa ayrn Kpu-
Bow. lNnowaab NOBEPXHOCTM BpaLLeHnss 1 06beM Tena BpalLeHus.

CoNoO~wWNE

Paspen 5. YUncnoBsble u chyHKUMOHanNbHbIEe psiabl. CTeneHHble paabl.

Yuncnosble pagbl. YacTuyHble cyMmmbl. CXOANMMOCTb.

CeowcTBa cxogsuwmxcsa psagos. Kputepun Kowww.

[Mpu3Hakn cxoguMOCTU PSAOB C NOSTIOXUTENbHBIMUY YIIeHaMMU.

3HakonepemeHHble psgbl. ABcontoTHas U ycnoBHaa cxognmocTb. CBoncTBa abCoNOTHO
CXOOSLLMXCA PSOOB.

3Hako4epenyowmecs pagbl. [NpusHak JlenbHuua.

3HakonepemeHHble psabl. [pusHakm Abena n dupuxne.

@DyHKUMOHanNbHbIE pAAbl U NOCNeAoBaTENBHOCTM.

PaBHOMepHaas M HepaBHOMEpHasi CXOOMMOCTb. YCNnoBuMe pPaBHOMEPHOW CXOOVMMOCTHU
JoyHKUMOHArbHOro psaa.

9. HenpepbIBHOCTb, AN dpepeHumpoBaHme 1 NHTErpupoBaHne PyHKUMOHANbHbIX PSO0B.

10. CteneHHble psagbl. O6nacTb CXOANMOCTU U pagnyc CXOOUMOCTM CTEMNEHHOMO psaaa.

11. Pap Tennopa. NpubnmwkeHHble BblMUCEHMS C NOMOLLbIO pagoB. Popmyna CtupnuHra.

PwbE
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Paspen 6. Pagbl ®ypbe.

arwnE

o

7.
8.

Pagbl ®ypbe. OpToroHaneHble cuctembl pyHKUMIA. KoadduruneHTol Pypbe.

CxognmocTb psga Pypbe B TOUKe.

MpenctaBneHne yHkUM pagom dypbe.

MpwusHak OQupuxne.

MpenctaBnenne yHkumn psgom Pypbe: cnyyan Nepuoamyeckon U Henepuoanyeckon
PYHKUMN.

MpenctaBnenne yHKUMA pagoMm Oypbe: cryydyar npomn3BOSIbHOMO NPOMEXYTKA, YETHON U
HeYeTHON OYHKLMN.

NHTerpan dypeoe.

MpenctaBnenune pyHKUMIA NHTErpanom dypbe.

Pazpen 7. ®yHKUMN HECKOJIBbKMX NepPeMEHHbIX.

©CoNoO~wNhE

MpoctpaHcTtBo R". Hopma. CxogumocTs B R". lNokoopAnHaTHas cXogMMocCTb.
DyHKUMKM MHOTUX NepeMeHHbIX. [peaen. HenpepbiBHOCTb.

Teopembl Beneplutpacca ans oyHKUMA HECKOSTbKUX NepeMEHHbIX.
OundbdepeHumpoBaHme ckanspHbIX PYHKUUIA HECKONBKUX NePEeMEHHbIX.
YacTHble Npon3BOAHbIE PYHKLUN HECKOSTbKUX NepPeEMEHHbIX.

MonHbIn guddepeHuman.

[MpounssogHas no HanpasneHuto. 'pagneHT.

OndbdepeHumMpyemMocTb CROXKHOM (OYHKLNN.

YacTHble nponsBoaHble 1 anddepeHumnarnbl BbICLLMX NOPSAKOB.

10. ®opmyna Tewnnopa.
11. HesiBHble pyHKUMK. TeopemMa 0 HESIBHOMN (PYHKLINW.
12. OndbdepeHumnpyemsie oTobpaxeHusi. Teopema 06 obpaTHOM oTOBpaXeHUu.

Paspen 8. 3apaumn Ha akcTpemyMm. MHTerpanbl, 3aBUCSALLME OT NapameTpa.

1.

B wn
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OKCTpeMyM (PyHKLMM MHOIMX NepeMeHHbIX. Heobxoanmele ycnosus. iccnegoBaHue cra-
LMOHAPHbIX TOYEK.

[ocTaToyHble yCcrnoBusi aKCTpeMymMa.

YcnoBHbIN akcTpemyM. MeToa MHOXUTENen JlarpaHxa.

WHTerpansl, 3aBucswme ot napametpa. lNpegencHbln nepexon, andgepeHumposaHme 1
WHTErpMpoBaHue Nog 3HaKOM MHTerpana.

HecobcTBEHHbIE MHTErparnbl.

. PaBHOMepHast cxoaMMocTb HECOBCTBEHHbIX MHTErPanoBs, 3aBUCSALLUX OT NapamMmeTpa.
. OnddepeHunpyemMocTb M MHTErPUPYEMOCTb MO NapamMeTpy HECOOCTBEHHbIX MHTErPanoB..

WHTerpanbl Ounepa.
ramma-gyHKUmA.

Paspen 9. KpaTHble nHterpanbol.
1.

oOahwn

o ~

AsoriHon mHTerpan. Ceoncrtea. [MoBTOpPHbIN MHTerpan. BeluncneHve OBOWHBIX UHTErpa-
noB..

3ameHa nepemMeHHoM B BONHOM MHTEerparne.

AkobumaH oTobpaxkeHus.

[1BOnMHOW MHTerpan B NONAPHbIX KOOpAMHaTaXx.

TponHou nHterpan. Ceonctea. [1oBTOPHLIN UHTerpan. BeluncrneHne TponHbIX MHTErpanos.
3ameHa nepeMeHHOM B TPOMHOM uHTerpane. Uunnungpudeckne koopguHatel. Chepuye-
CKMe KoopauHaThl.

. MpunoxeHna oBONMHOro UHTerpana.

IMpunoxeHnsa TPOMHOIo NHTEerpan.



Pazpen 10. KpuBonuHerHble U NOBEPXHOCTHbIE UHTErparnbl.

1.

N
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KpuBonuHenHble MHTErpansl NepBoro poga n nx ceonctea. CeegeHne K onpegenieHHoMmy
WHTerpany.

KpuBonvHenHble MHTErpansl BTOPOro poda u ux ceoncrtea. BoluncneHne. Ceasb ¢ KpUBO-
NNHENHBLIMU MHTErpanamMmn NnepBoro poaa.

[MpunoxeHna KpUBONNHENHBIX MHTErpanos.

dopmyna MNpuHa. MNnowaab urypsl.

HesaBucuMMoCTb MHTErpana ot nyTu MHTErpupoBaHus.

[ByCcTOpOHHUE noBepxHOCTU. OpneHTaums NoBEPXHOCTHU.

[MoBepXHOCTHbIE MHTErparnbl NepBOro poga N nx CBOMCTBa. BbluncneHne nHTerpanos.
[MoBepXHOCTHbIE MHTErpasibl BTOPOro poga n nx CBOMCTBA.

. MNoTok BEKTOPHOro nons Yepes NoOBEPXHOCTb.

10 MpunoxeHna NOBEPXHOCTHbLIX UHTErpanos.
11. ®opmyna OcTtporpagckoro-laycca.
12. ®opmyna Crokca.

Paspen 11. dnemMeHTbI Teopumn nons.

1.

2
3
4
5
6.
7
8
9.
1

CkansipHble nonsi. MNMoTeHumMan ckanspHoro nossi.

. BekTopHble nons. BekTopHble NnMHUA.

. MNoTok BEKTOPHOro Nonga n ero PusnYecKnin CMbICII.

. luBepreHumMst BEKTOPHOro nons n ee GPU3NYeCKUn CMbICH..
. Potop BekTopHOro nong.

ConeHounaganbHOE U NOTEHUManbLHoe nonsi.

. Unpkynsumna BekTopHOro nonsa n ee pusnyecknin CMbICIl.
. Teopema CToKCa.

Teopema 0 BblpaXxeHU poTopa Yepes KoopanHaTHbIE PYHKLMN BEKTOPHOIO MOSS.

0. Teopema OcTporpagckoro-lraycca B BekTopHon oopme.

Paspgen 12. OcHOBbI KOMNNEKCHOro aHanu3a

1.

\‘

9

KomnnekcHasi nnocKocTb.

2. DYHKLMA KOMMNEKCHOro nepemMeHHoro. fonoMopdHblie yHKUUN.

3.Mpegen n HenpepbIBHOCTb PYHKLUMN KOMMIIEKCHOTO NEPEMEHHOrO.
4.
5
6

MpounssogHas OyHKLMN KOMMNNEKCHOIO NepemMeHHoro. Ycnosusa Kowmn-Pumana.

. KoH(hopMmHbIE oTOBpaxeHus.
.[eomeTpuyeckmin cMmbiCn MOLYINS U aprymeHTa Npou3BOAHOM (PYHKLMN KOMMSIEKCHOrO ne-

PEMEHHOTO.

. MIHTerpmpoBaHue pyHKUUN KOMMNEKCHOro NepeMeHHOoro.
8.

WHTerpanbHaa Teopema Kowuw.

.Psigbl Tennopa v JlopaHa.

10.0co0ble TouYkN. BblyeThl.

Tpeb6oBaHUs K NTUCbMEHHbIM onpocam no pasgenam 1-12:
MnUcbMeHHbIe OnpPOChl BbIMOMHSKTCSA CTyAeHTaMU B COOTBETCTBUM C MONyYEeHHbIMU BO-

npocamu. OTBeThl Ha BOMPOCHLI AO0JTXKHbI ObITb npaBusibHbiMX, AOCTATO4YHO I'IO,EI,pO6HbIMVI N Bbl-
NOJIHATbLCA CaMOCTOATESIbHO.

KpMTepMI/I M WKanbl oueHNBaHnA NMCbMEeHHbLIX ONPOCOB MO pa3genam 1-12:

Lkana oueHnBaHus

(cymMMapHBI % npaBuiibHbIX OTBETOB Kputepun oueHnBaHus

NMUCbMEHHOr0 onpoca)

OueHKa «OTNMYHOY» BbICTABNSETCS, €Cnu CTyAEeHT Hanucan

«OTIINHYHO» NonHble, pa3BepHyTble OTBEeTbl Ha NOCTaBJiIEeHHble BOMPOCHI,
(85% -100 %) NnoKasalli COBOKYMNHOCTb OCO3HaHHbIX 3HaHWM no pasgeny guc-
UWNINHBbI; B OTBETE NPOCNEeXMNBAETCA YeTKadA CTPYKTypa M Jnoru-




Yyeckasi MocrnenoBaTenbHOCTb, OTpaXaroLas CyLIHOCTb pacKpbi-
BaeMbIX NOHATUA. OTBET U3NOXEH MaTreMaTUYecKUM S3bIKOM C
MCMONb30BaHWEM WHCTPYMEHTapus U3yvyaemol OUCLIMMNIMHBI.
MoryT ObiTb AonyuieHbl Hebonbluve Hedo4deTbl MpWU OoKasa-
TenbCTBE TEOPEM.

OueHka «xOpoLLOo» BbICTABMSIETCH, €Cnu CTYAEeHT Hanwucan He-
OOCTaTOYHO MOMHbIE U pa3BepHyTble OTBEThI Ha BOMNpockI. Jloru-
Ka 1N NocrnegoBaTeNbHOCTb M3NOXEHMS UMET HapyweHus. [o-

«XopoLio» NyLEHbl OWMOKM B packpbliTUW NOHATUA, ynoTpebneHnm TepMu-
(71% — 84 %) HOB. YMeHMe packpbiTb 3Ha4YeHne oOOOLLEHHbIX 3HAHUA He Mno-
KasaHo, cnaboe BrageHWe MHCTpyMeHTapuem yyebHon aucum-
nnuHbl. MNMucbMeHHoe odopmieHne oTBeToB TpebyeT Hebornb-
LUMX MONPaBOK U KOpPEeKLUN.

OueHKa «Y[OOBMNEeTBOPUTENILHO» BbICTABMAETCH, €CNA OTBEThI
CTydeHTa Ha BOMpoCbl NpeacTaBnsieT cobol pa3po3HEHHble
3HaHMS C CYLLEeCTBEHHbIMM olinbkamu. MNpucyTcTBYlOT dhpar-
MEHTaPHOCTb, HENOIMYHOCTb M3noXkeHus. OTCYTCTBYIOT BbIBO-
Abl, KOHKPETM3aLUMa Y AOKA3aTENbHOCTb U3MOXEHWSI.

«ynoBneTBOpUTESTBHO»
(51% — 70 %)

OueHka «HEeyaoBNeTBOPUTESIbHO» BbICTaBJ1AETCA, €CJIN OTBEThI
CTyOoeHTa Ha BOMNPOCbI NOJIHOCTbK OTCYTCTBYHOT WM OaHbl CO-
BCEM HeNnpaBuiibHblE OTBETHLI Ha NMOCTaBJIEHHbIE BOMNPOCHI.

«HeynoBneTBoOpUTENTbHO»
(0% — 50 %)

20.2 NMpomexyToyHas aTrecTauums
[MpomexyToyHas aTTecTaumsi No AUCLUUNIIMHE OCYLLECTBIISETCS C MOMOLLbIO CreayroLmnX
OLIEHOYHbIX CPeaCTB:
— cobecejoBaHMe MO 3K3aMeHaUNOHHbIM BuneTam, cogepkalimm gBa TeOpeTUYECKMX BO-
npoca n npakTuyeckoe 3agaHue.

MNepeyeHbL BONPOCOB K 3K3aMeHaMm

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

MHo)xecTBa 1 onepaumm Hag HUMN.

OrpaHun4yeHHble MHOXECTBA. TOYHas BEPXHSAS U HXKHASA rPaHN MHOXECTBA.

MoLwHOoCTb MHOXecTBa. CYETHbIE M HECYETHbIE MHOXECTBA.

MocnepoBaTenbHOCTU. BeckoHeYHO Manble n 6eckoHeYvHO 6ornblumMe nocnegoBaTesibHO-
CTW N UX CBONCTBA.

5. lNpegen nocneposatenbHocTU. Kpntepuit Ko cxogmMmocTn nocrneaoBaTenbHOCTH.

6. MoHoTOHHbIE NOocneagoBaTenbHOCTU. Teopema Benepitpacca. Yucno e.

7. YactnyHble npegenst. NognocnenosartensHocTu. Teopema bornbuaHo.
8
9

PwnNPR

®yHKUMKN. OCHOBHbIE anemMeHTapHble PyHKUnK. CnoxHasa dyHKUMS.
. Mpegen dyHkuun. Onpegenexve npegena dyHkuumn no MeriHe n no Kowwn.

10. OgHOCTOPOHHME Npeaensl.

11. Kputepun Kown cyuiectBoBaHna npegena yHKunu.

12. MOHOTOHHbIE PYHKLMW.

13. HenpepbIBHOCTb (PYHKLUUKN B TOYKE.

14. Knaccudumkaums ToHek paspbiBa (PyHKLUNN.

15. CBouncTBa HenpepbIBHbIX QYHKLMNA.

16. Vcnonb3oBaHne CBOMCTBA HEMPEPLIBHOCTU ANSA BblMUCNEHUS npeaena.

17. HenpepbIBHOCTb (pyHKUMM Ha MHOXecTBe. ObLme cBoncTBa (PyHKUMIA HENPEPbIBHbLIX Ha
oTpeske (Teopema Kowwn, 1-a n 2-9 Teopemsbl Beneplutpacca).

18. O6paTtHas yHKkuus. Teopema 06 o6paTtHOM yHKUUMN.

19. lNpounssogHas pyHKuMKN. leomeTprndeckn n pusmyecknum CMbICr NPONU3BOSHOMN.

20. OnddepeHumnan gyHKUNN.

21. Ncnonb3oBaHune anddepeHumana ans npubnmkeHHbIX BbIYUCIIEHNNA.

22. CBA3b MexXay HenpepbIBHOCTLIO PYHKLMU N AnddepeHUnpyeMOCTLIO.

23. [NpaBble 1 neBble NPON3BOAHLIE.




24. lNMpaBuna gnddepeHunpoBaHus.

25. [NponsBogHasa CnoxxHom yHKLUN.

26. NpounssogHas obpaTHOM PYHKLUMN.

27. NponsBogHaga napameTpuyeckn 3agaHHON OYHKLUUMN.

28. NponssogHasa HeABHO 3a4aHHON (PYHKLUMMW.

29. MNMpownsBogHble n anddepeHumnansl BbiCLLMX nopaakos. MNMpasuno JlenbHuua.

30. Teopembl 0 anddepeHumpyeMbIX PYHKLMSX (OCTaTOYHOE YCroBME NoKaribHOro BO3-
pactaHuna unu yboiBaHna pyHkuumn, Teopema Pepma, Teopema Ponng, Teopema Jla-
rpaHxa).

31. O6o6ueHHasn Teopema KOHeYHbIX npupaleHun (Teopema Kowun).

32. PackpblTne HeonpeaeneHHocten. lNpasuno Jlonutans.

33. ®opmyna Tewnnopa.

34. dopmyna MaknopeHa.

35. ®opmyna Tewnnopa ¢ octaTouHbIM YneHoMm B oopme eaHo, JlarpaHxa.

36. [lJocTaTo4HOE yCnoBue aKCTpeMyMa B TEPMUHAX CTapLUMX NPON3BOAHbIX.

37. NccnepoBaHue (hyHKUMIA. YcrnoBme NOCTOAHCTBA M MOHOTOHHOCTU (PYHKLNW.

38. VccnepoBaHue pyHKUMIW. BbinyKNocTb OyHKUMN 1 TOYKM nepernba. [loctaTouyHoe ycrno-
BME BbINYKNOCTU OYHKUUMN.

39. UccnepoBaHne pyHKUM. ToYkn akcTpemyma. Hanbonbluee n HanmeHbllee 3Ha4YeHns

YHKUMN.
40. AcMMnTOTHI.

Cnucok BonpocoB K ak3ameHy (1 Kypc, 2 cemecTp)

1. HeonpegaeneHHbin nHTerpan. CBoncTBa HeonpeaeneHHoro nHTerpana.

2. MeToa 3aMeHbl NepeMeHHON B HeoNnpeaeneHHoM UHTerparne.

3. ®dopmyrna MHTerpMpoBaHnA Mo YacTaM Ansa HeonpeaeneHHoro uHTerpana.

4. WHTerpmpoBaHue paumoHanbHbIX BbipaXXeHWN.

5. PasnoxeHwe paunoHanbHOM Apodu Ha npocTenwne apobu.

6. MeToa HeonpeneneHHbIX KOAPPULINEHTOB.

7. WHTerpupoBaHue nppaynoHanbHbIX BblpaXKeHUN.

8. WHTerpmpoBaHne guddepeHumansHoro buHoma. lNogcraHoBkm Arinepa.

9. WHTerpupoBaHue TPUrOHOMETPUYECKUX ADYHKLIUNA.

10. OnpegeneHHbin nHterpan. NoHaTue nHTerpansHOM CyMMbl.

11. BepxHue n HWxHMe cymmbl [JapOy. Ceonctea cymm Japby.

12. Heobxognmoe n gocTaTOYHOE YCNOBUE MHTErPUPYEMOCTH.

13. CsowncTtBa MHTErpypyemMbix yHKLMUNA.

14. OueHkn nHterpanos. Teopema 0 cpegHeM 3HAYEHUN.

15. OnpegeneHHbI MHTErpan Kak pyHkumsa BepxHero npegena. dopmyna HbloToHa-
JNlenbHuua.

16. 3ameHa nepeMeHHOM B onpeaenieHHOM NHTerparne.

17. dopmyna UHTEerpupoBaHUs No YacTsaM 4515 onpederieHHOro nHTerpana.

18. leomeTpuyeckne NPUNOXEHNA onpeneneHHoro nHTerpana. [nvHa kpueon 1 nnowanb
NIOCKON pUrypbl.

19. leomeTpuyeckne NPUNOXeHUa onpeaeneHHoro nHTerpana. Nnnowanb KPUBOSIMHENHOMN
Tpaneuun n obbem Tena BpaLleHus.

20. HecobcTBeHHbIM MHTErpan 1-ro poaa.

21. HecobGcTBeHHbIV MHTErpan 2-ro poaa.

22. Teopema cpaBHeHus. INoHATME abCOMOTHOM CXOOMMOCTU HECODCTBEHHOIO MHTErpana.

23. 3HakonocTosHHbIE psabl. Heobxoaumoe ycnosmne cxoanmocTum paga.

24. Kputepun Kowmn cxoanmMocTn 3HaKOMOCTOSAHHOIo psaa.

25. [Npu3Haku cpaBHEHNSA 3HAKOMOCTOSHHbLIX PSO0B.

26. lMpusHak Janambepa, pagmkanbHbin npmu3Hak Kowm n nHterpanbHbIi NpuU3Hak cxoau-
MOCTW 3HAKOMOCTOSIHHbIX PAO0B.



27. 3HakonepeMeHHble pagbl. AGCOMNTHas U yCnoBHast CXO4MMOCTU psaa.

28. TlpusHaku JlenbHuua, Abensa n Jupuxne cXoaguMocTu 3HaKoNepeEMEHHbIX PSAOB.

29. [ewncteusa Hag psgamu. Cymma v npovsseaeHne pagos.

30. 3HakonepemeHHble psabl. ABCONOTHAA 1 yCroBHas CXOAUMOCTM psaja.

31. lMpwusHaku NlenbHuua, Abens n Anpunxne cXoguMocTn 3HakonepeMeHHbIX pSaoB.

32. O®yHKuMoHanbHble paabl. Obnactb CXOANMOCTU (PYHKLMOHANBHOIO psaaa.

33. Teopema o andepeHunpyemMocTn PyHKLMOHANbHbIX PALOB.

34. Teopema 06 MHTErpnpyeMocTn yHKLNOHANbHbIX PSA0B.

35. PaBHOMepHas cxoanmMmocTb. MaxopaHTHbI Npu3Hak Beneplitpacca.

36. CreneHHble psabl. HTepBan u pagnyc cxoauMocTu.

37. Papg Tennopa. Pag MaknnopeHa. OctaTouHbI YneH paga Tennopa B pasnuyHbIX
doopmax.

38. [lMpumeHeHne psaoB ANg BblYMUCNIEHUSA «HEBEpYLLMXCSA» MHTErpanos.

39. O®yHKUMOHanbHbIE NPOCTPaHCTBA (MeTpUYECKNe, NMHENHbIe, rnbLbepToBbl). Onpeae-
NEeHNst 1 NPUMeEpLI.

40. TNpOCTpPaHCTBO-KYCOYHO-HENMPEPLIBHbIX (PYHKLMNA.

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

1. OcHoBHas TpUroHoMeTpu4eckas cuctema (PyHKUUNA.

2. 0O6006weHHbIN psg Pypbe.

3. [MpubnuxeHne pyHKUMI B cpegHeM. QKCTpeMarnibHOe CBOMCTBO KO3 (pUUMeHTOB
dypbe.

4. HepaBeHcTBO beccens n ero cneacTeus.

5. Pap dypbe ana nepmnogmyeckon pyHKUMmM ¢ nepuogom T.

6. [lpu3HakmM CXoAMMOCTUN TPUTOHOMETPUYECKNX psaoB dypbe.

7. TpuroHomeTpudeckue psagbl Pypbe Ons YETHbIX U HEYETHbIX PYHKLMIA, Henepunognye-
CKNX (DYHKLMIA.

8. T[pocTpaHctBa R" 1 MHOXeCTBa B HUX. DYHKUUN HECKONBKUX NEPEMEHHbIX.

9. MNpenen n HenpepbIBHOCTb PYHKLIMMN HECKOSbKNX NMEPEMEHHbIX.

10.YacTHble Npon3BoaHbIE PYHKLUMA HECKONBKUX NEPEMEHHbIX.

11. AndpdpepeHuman OyHKLMUN HECKOSTbKUX NEepPEMEHHbIX.

12.Tpoun3BoaHbIE€ CIIOXHbBIX (PYHKLMNA.

13.HBapunaHTHOCTb hopMbl NONHOro anddepeHumana.

14.YacTHble NPON3BOAHbIE BbICLUMX MOPSIAKOB.

15. AndbdepeHumarnsl BbICLLUNX MOPALKOB.

16.OnpegeneHne akcTpeMmyma yHKLUMA HECKOIbKUX NepemMeHHbIX. Heobxoanmoe ycnosue
akcTpemyma. [loctaTouHOE yCcnoBue aKkCTpemyma.

17.Teopema 0 cyLeCTBOBaHUN HESABHO 3aaHHON oyHKUMW. OnddepeHumnpoBaHne HesB-
HbIX (PYHKLNA.

18.KacaTenbHas niocKoCTb U HOpMarsb K MOBEPXHOCTMW.

19.TpounsBogHas No HarnpasneHuo.

20. Mepbl NNOCKNX MHOXECTB, NOHATUE MHOXecTBa Mepbl 0. Teopema 06 M3mMepnmocTu
NIIOCKNX MHOXECTB.

21.[1BOMHOW MHTEerpan, ero CBOUCTBa.

22.['eoMeTpUYECKUIN CMbICI BOWHOrO MHTErpana.

23.CBefeHve OBONHOIo MHTErpana K noBTOPHOMY.

24.AkobraH oTobpaxeHus, ero reoMmeTpU4eCcKUin CMbICH.

25.3ameHa nepemMeHHON B ABOMHOM MHTErparne.

26.[1BOMHOWN UHTerpan B NONspHON cucTeMe KoopauHar.

27.NpnnoxeHns ABOMHOIo MHTerpana.

28. KpnBonuHerHble MHTErpansl NepBoro poaa.

29.KpuBonuHenHble MHTErpanbsl BTOPOro poaa.

30.Popmyna NpuHa.



31.Teopema 0 HE3aBUCUMOCTWN KPUBOSIMHEMHOIO MHTErpasna oT TPaekTopun NHTErpupoBa-
HUSA.

32.TpencTtaBneHne 06 OpUeHTUPOBAHHON NOBEPXHOCTN B TPEXMEPHOM NPOCTPAHCTBE.

33. TponHon uHTerparn: onpeneneHne, CBOUCTBa, reoMeTpUYECKUM CMbICH.

34. TporHoun nuterparn. NpunoxeHuss TPOMHOro MHTerpana.

35.CBeaeHne TPONHOro MHTerpana K noBTOPHOMY.

36.3amMeHa nepeMeHHbIX B TPOMHOM MHTerpane.

37.NoBepXxHOCTHbIE MHTErparbl NepBoro poaa.

38.TloBepXxHOCTHbIE MHTErparnsl BTOPOro poaa.

39.MNpunoxeHna NoOBEPXHOCTHbLIX NHTErpanos.

40.CBsa3b Mexay NoBEpPXHOCTHbIMU MHTErpanamMmm nepBoro n BTOPOro poaa.

41.Teopema Octporpaackoro-lraycca.

42.Teopema CTOKCa.

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

CkansipHble nons. 'pagneHT ckansipHOro nosns.

BekTopHble nons. [1oTok BEKTOPHOro nossi.

[nBepreHums BEKTOPHOro Nnoss.

Linpkynsauma n potop BEKTOPHOro Nonsi.

Teopema CTokca.

TeopeMa 0 BblpaXeHUn poTopa Yyepes KoopANHATHbIE PYHKLMM BEKTOPHOIO Moss.

Teopema OcTtporpagckoro-lraycca B BEKTOpHOM hopme.

CneuuanbHble BUAbI BEKTOPHbIX MOMEN: NoTeHUMansHoe none, cofieHomaansHoe norse,

rapMOHM4ecKoe none.

9. OnpepeneHne cCOBCTBEHHOIO MHTErparna, 3aB1csALLEro OT napamMeTpa.

10. HenpepbIBHOCTb COBCTBEHHbLIX MHTErPanoB, 3aBUCALLNX OT nNapameTpa.

11. AndbdepeHumpoBaHmne COOCTBEHHbIX MHTErparos, 3aBUCALLUX OT NapameTpa.

12. NHTerpnpoBaHne cOBCTBEHHbIX MHTErpanoB, 3aBUCSALLMX OT NnapamMeTpa.

13. OnpegeneHne 1 cXoaMMoCTb HECOBCTBEHHbIX MHTErpanos, 3aBUCALLMX OT NapameTpa.

14. IMpn3HaKn paBHOMEPHON CXOANMOCTN HECOBCTBEHHbIX MHTErpasnos, 3aBUCALLMX OT na-
pameTpa.

15. CeoncTBa HeCOBCTBEHHbIX MHTErpanos, 3aBUCALLMX OT NnapamMeTpa.

16. KomnnekcHble Yncna, nx n3obpaxxeHme Ha nriocKOoCTW.

17. Mogynb 1 apryMeHT KOMMNIEKCHOro Yncna.

18. Anrebpanyeckas, TpUroHoMeTpmyeckas 1 nokasaTtenbHass OPMbl KOMMNEKCHOMO YMcna.

19. Onepauun Hag KoMMneKkcHbIMK Yynucnamm. ®opmyna Myaspa.

20. KomnnekcHas nnockocTb. OyHKUNA KOMMEKCHOro nepeMeHHoro. OCHOBHbIE 3reMeH-
TapHble (PYHKUUN KOMMSEKCHOrO NEPEMEHHOTO.

21. F'onomopHble PyHKUUN.

22. lNpenen n HenpepbIBHOCTb (PYHKLMN KOMMITEKCHOrO NepPeMeHHOro.

23. NMponssogHasa yHKUMN KOMMNIIEKCHOro nepemMeHHoro. Ycnosus Kowun-PrumaHa.

24. ['vapoanHaMUYECKUin CMbIC NPON3BOLHOW aHaNUTUYECKON OYHKLMN.

25. KoHbopMHbIe OTOBpaXKeHUs.

26. ['eomeTpunYeckmi CMbICN MOAYIIS U aprymMmeHTa NpoM3BOgHON PYHKLNMK KOMMNIIEKCHOroO
nepemMeHHoro.

27. NHTerpupoBaHne oyHKLUI KOMIMMNEKCHOro NepemMeHHoro.

28. NHTerpanbHasa Teopema Kowun. HesaBucMMOCTb MHTErpana oT nyTu MHTErpupoBaHus.

29. NuTerpanbHasa dopmyna Kowwu. VHTerpanbHoe npencrtaBrneHne Npou3BOAHbLIX aHanu-
TUYECKNX QOYHKLINIA.

30. Pagbl Tennopa n IlopaHa.

31. PasnoxeHue aHanutudeckon oyHkummn B pag JlopaHa

32. Ocobble TOYKM.

33. BblueThbl.

N~ WNE



MepeyeHb 3agaHUK 4N NPaKTMYECKOro 3afaHus

MpakTuyeckoe 3agaHue Ne 1

BapuaHT 1
—x? +3x-1
1. ViccnepoBatb doyHKUMo y = f(X) 1 noctpouTtb ee rpadpuk: y = ————— .
X
- . +J1-cos G
2. Hantu npegen pyHkummn  lim ———.
x—0 1-cosx
BapuaHT 2
1. ViccnepoBatb doyHKUMo y = f(X) 1 noctpouTtb ee rpadpuk: y = I2n X :
X“+4
XZ
- . 3x2 —x+1 =X
2. Hantu npegen dyHkummn lim | ———— :

x—o0| 2x% + x+1

MpakTuyeckoe 3agaHue No 2
BapwuaHT 1

1. Hantm nHTerpan: jex cos 3x dx.

2. OnpenennTb paguyc U MHTepBarn CXOAMMOCTU, a Takke uccnenosaTb NoBeaeHUe B
rPaHMYHbIX TOYKaX UHTEpBana cXxoauMOCTU CrieayoLero CTeNeHHoro psaa:

[ee} n

> (x-3".
n=14"n!
BapwuaHT 2
dx
1. Hantn MHTerpan:J — >
SIN~ X-CO0S™ X

2. OnpenenuTb paguyc 1 MHTepBan CXOAMMOCTU, a Takke UccneaoBaTtb NoBeAeHNE B
rPaHUYHbIX TOYKAxX MHTEpBana CXOAMMOCTU CreAyHoLLEero CTENEHHOro psiaa:

NMpakTnyeckoe 3agaHme Ne 3
BapuaHTt 1

2.2
1. BblumMcnuTb J.jex *Y" dxdy , ecrm oBnacTb D orpaHM4eHa OKpYKHOCTbIO X2 +y2 = a2,

D
nexatuen B NepBon YeTBEPTU, N MPAMBbIMA Y = X1 Y = \/§X.

2. HanTtu yacTHble Npon3BoAHbIE NEPBOro M BTOPOro NopsakoB OT OYHKLUUK

X
Jx2+y? .

u =arcsin



BapuaHT 2
1. Mo copmyne NpuHa BbIMMCIIUTL CreayoLWnn nHTerpan

Uj(yef’xy —2xy)dx+(xe> +4x+e¥)dy, rae L: x*+y?=4.
L

2. BbluncnuTb nHTErpan, nepenas ot NpsMoyrosibHbIX 4eKapTOBbIX KOOPAWHAT K Nonsip-
1 \1-x?
HbIM: jdx J' sin(x2 + yz)dy.

0 .2

MpakTnyeckoe 3anaHue Ne 4
BapuaHTt 1

1. JaHo: dyHKkumMs Z = arctg(Xy), Touka A (2,3) u Touka B(6,6). Haittu: 1) grad z B Tou-
Ke A; 2) Npon3BoaHY PYHKLMM B TOYKE A B HanpaBreHUn, nayLem oT 3TON TOYKM K TOYKe
B; 3) ypaBHeHus kacaTenbHOM NITOCKOCTU 1 HOpManu B ToYke A.

2. NokasaTb, uto pabota cunbl F(P(X,Y),Q(X,Y)) 3aBMcuT TONbKO OT HAaYanbHOro u

KOHEYHOTO MOMOXEHNS TOYKM €€ MPUIOXEHUsS U He 3aBUCUT OT (POPMbl NYTU. BbluncnnTb

paGoTy Npu NepeMeLLeHNN TOUKN NPUMOXEHUs cuntbl 3 My (X, ¥1) B M2 (X2,Y2):

P=e*cosy, Q=—-e*siny, M(0;0), Mo(L2).

BapuaHT 2
1. Ncnonb3ysa uHterpanbHyto doopmyny Kowm, BbIYUCNUTL MHTErpan:
| oy |z|=1.
)2
{ed)
4
y z+2
2. Hantn Bce nopaHoBckue pasnoxeHuna yHkumm f(z)=—————— no creneHam
(z-D(z+3)

(z+2-2i).



TpebGoBaHUs K CTyAeHTaM Npu NpoBeAEHUM NPOMEXYTOUYHOW aTTecTauuum:

CBoboaHoe BnageHne Metoaamm mateMaTUYeckoro aHanusa Ans pelleHvs npakTMyeckmx 3aaad
N ynpaxxHeHun. 3HaHMe TeopeTnyeckoro matepuana, ceobogHoe BriageHue TEXHUKOW AokasaTenbcTea
TEopeM, yMeHne MaTeMaTU4ecku rpaMoTHO hOpPMYNNPOBaTh YTBEPXKOEHNS U TEOPEMbl, a Takke X O0o-

Ka3blBaTb.

KpMTepMVI M WWKanbl oueHnBaHusA npu npoBegeHnun HpOMe)KyTO‘-IHOﬁ aTTecTauun.

LLikana oueHnBaHus
(cymmapHbIn % npaBuiibHbIX OTBETOB)

Kputepun oueHnBaHus

«OTITUHHO»
(85% —100 %)

OueHKa «OTNMYHO» BbICTABMSETCS, €CNU CTYAEHT NpaBUibHO
OTBETUM Ha TeopeTudeckne Bonpockl. [okazan oTnNu4YHbIE 3Ha-
HUA B pamkax yyebHoro martepuwana. [lpaBWNbHO BbINOMHUN
npaktudeckoe 3agaHue. [lokaszan OTNMYHbIE YMEHUS U Bnage-
HUSA HaBbIKAMW NPUMEHEHUS MOSYYEHHbIX 3HAHWUIA 1 YMEHUI NpU
pelweHun 3agay B pamkax y4yebHoro matepmana. OTBeTMn Ha
BCE JONOSNHUTENbBHbIE BONPOCHI.

«XopoLuo»
(71% — 84 %)

OueHKa «XOpoLUO» BbICTaBNSAETCH, €CNK CTYAEHT ¢ HebonbLun-
MW HETOYHOCTSIMM OTBETUN Ha TeopeTuyeckmne Bomnpocsl. [loka-
3an xopolwme 3HaHua B pamkax ydyebHoro maTtepuana. C He-
B6oNbWNMY HETOYHOCTAMU BLIMOSHUN MPaKTUYEeCkue 3agaHus.
Moka3an xopowne yMeHns 1 BnageHus HaBblkaMu NPUMEHEeHWs
MOMYyYEHHbIX 3HAHUA U YMEHUI NpU pelleHun 3agady B pamkax
yyebHoro matepuana. OTtBeTun Ha OOMbWWHCTBO AOMOSHU-
TeNbHbIX BONPOCOB.

«yOOBNETBOPUTENBHOY
(51% — 70 %)

OueHKa «ya0oBNETBOPUTENBHOY» BbICTABNSAETCS, €CNU CTYAEHT C
CYLECTBEHHbIMWU HETOYHOCTAMW OTBETUN Ha TeopeTuyeckue
Bonpockl. [lokaszan yaooBneTBOPUTENbHbIE 3HaHUA B pamkax
yyebHoro matepmana. C CyLleCTBEHHbIMU HETOYHOCTSIMU Bbl-
NONHWN npakTnyeckue 3adaHusa. [lokasan yaooBneTBOpUTENb-
Hble YMEHUS U BrafeHns HaBblkaMW NPUMEHEHUSA MOMNyYeHHbIX
3HAHWMN N YMEHUIN MPU peLleHun 3aga4v B pamkax y4yebHoro ma-
Tepuana. Jonyctun MHOroO HETOYHOCTEN MpWU OTBETE Ha AoMnon-
HUTENbHbIE BOMNPOCHI.

«HeynoBneTBOpUTENTbHO»
(0% — 50 %)

OueHka «HeyOooBMEeTBOPUTENbHO» BbICTABMASETCH, €CNn CTy-
OEHT Npu OTBETE Ha TeopeTUYecKne BOMPOChl U MpU BbIMNOSHE-
HUW NpaKTUYECKMX 3adaHuin NPOAEMOHCTPUpOBan HeaocTaTou-
HbI YPOBEHb 3HAHMN U YMEHUI NPU peLLeHun 3afady B pamkax
yyebHoro matepuana. Npu oTBeTax Ha OOMOSNHUTENbHbIE BO-
npochbl 66110 4OMYLLIEHO MHOXECTBO HEMPaBUIIbHbIX OTBETOB.

3apaHusA OnA KOHTPOSS OCTaTOYHbIX 3HAHUN
C BbIOOpOM oTBeTa (TecT)

Ne 3aganue BapuaunTthl oTBeTa
1. VYkaxure 00s1acTh onpeaenaeHus QyHKIUN 1. [-3;+x)
y = / 53x+1 1 1
2. | ——;+00 | - mpaBUILHO
(0:3)
[-3:10)
1
5 | —o0—=
5
2. Haiinure paanyc cX0IUMOCTH CTENIEHHOTO Psija 1. R=1
» N 2. R=6
> —— 3. R=4
n-1n-2 4. R=2 - mpaBWIbHO




5. R=5
3. Haiigure npenen pyHKIum 1. 2
. tg15x 2. 6
lim = 3. 5 - mpaBUIBHO
x—0 51N 3X 4 3
5 1
4, Haiinure naTerpan In? x
In3 x 1. +C - npaBuisHO
[—=dx 4
X 2. 2In?x+C
3. nx+C
6
4, In X+C
6
5. X-Inx+C
5. Haiigure niomanb Gurypsl, orpaHMu4eHHON JTUHUSIMH 1. 25
_ — y2 2. 10
y_x+3, y=X +1 3. 4,5 - npaBWIBHO
4. 3
5. 20
6. Hatinute mpousBeneHre KOMIUIEKCHBIX YUCEI 1. 3-2i
Z,-2,,ecmu 2, =5+2i, 2, =1-2i 2. =1+6i
3. 5+8i
4. 9-8i - npaBuibHO
5 —2i
7. § 82 f ( X, y) 1. 0
Haiigute cMenianHyio MpoOU3BOJHYI0 —— —— JIJISt 2. cosx—-1
Xy 3. COSX—12XY - npaBunbHO
ymxiim _ , 4. —12xy
f(x,y)=sin x—6x°y 5. sin X — Xy
8. KOoMIIeKCHO-CONPSKEHHBIM s uicaa Z = 3 — 5i 1. Z =3+5I - npaBunsHO
aBisieTcst? 2. Z=-3+5I
3. Z=5+3i
4, 7=-3-5i
5. Z=-5+3i
Q. Yemy PaBEH MOJIyJIb KOMILICKCHOT'O 4HCIIa 1 |z|= \/ﬁ
z=4-31?
z|z#$ﬁ
3. | z|=5- npaBunsno
4. |z|=8
5. |z|=7
10. (COS nj 1. ycioBHO OorpaHUYEHHOU
IlocnenoBaTrenbHOCTE | —— | ABIIAETCA. .. 2. OeCKOHEYHO MaJioHu - MPaBUIILHO
\/ﬁ 3. 0ecKOHEYHO OOJIBIION
4, wmanon
5. BO3pacTamIIeH




C KpaTKum oTBETOM (B OTBETE YMCIO UMK CIOBO)

Ne 3aganue OTtBer
L (<) 0
YacTHas IpoU3BOIHAS BTOPOTO MOPSIIKa —
paBHa...
2. HecoOcTBeHHbII nHTErpan 1
T’ dx
2
X—2
3 ( ) paBeH ...
3. Yemy paBeH mpenaen GpyHKIUH -1
. In(1-x
lim N —X)
x—0 X n
4, s Bcex X w3 obnactu onpenenaeHus QyHKIUH yeTHas

f (X) Bemonnsercs pasencto f(—X) = f(X).

®ynknus T (X) maswBaercs. ..

5 I'panuent pynkuuu | (X, Y, Z) =4x° + yz—7 s (8.1.1)
touke M (1,1,1) pagen...
C pa3BEépHYTbIM OTBETOM
3ananmne 1
Haiitu o6nacte onpenenenus GQyHKuuu: Z = \/16 —x? - y2 —In(x-y).
Pemenne

O6nactpio onpenencHust QyHKIUHU OyAET SIBIASTHCS CIEAYIONIEe MHOKECTBO TOUEK INTIOCKOCTH:
D(z) ={(x,y) eR?* |16 —x* — y* >0, x — y >0}
PaccmotpuM  mepBOe HEpaBEHCTBO. 3amMilieM €ro B BHJE

X2 + y2 <16. D10 HepaBeHCTBO ONpENENIET 0ONACT, JIEkKa-

IIYI0 BHYTPH OKPY>KHOCTU paauyca 4 U IIEHTpOM B Hayajle Ko-
opauHar. Tak Kak HEpPaBEHCTBO HE CTPOToOe, TO caMa OKpYXK-
HOCTb NMPUHAAIEKUT 3ToH obnactu. PaccmoTpum BTOpoe Hepa-
BEHCTBO. 3anuuieM ero B Buje Y < X. DT0 HEpaBeHCTBO OIlpe-

nenser o0JacTb, Jexalryr Huxke npsamoit Y = X . Tak kak He-

PaBEHCTBO CTPOTOE, TO caMa MpsiMasi He TIPUHAJICKUT ITOU 00-
nactu. [lepeceuenue NByX MOJTy4YeHHBIX oOjacTed m OyneT 3a-
JaBaTh OOJACTh OMpENENICHUS paccMaTpUBaeMOW (QYHKIUH Z
(pucyHok 1).

Pucynoxk 1

3aganue 2

HaiitTn mpoun3BoiHbIE Z;( u Z'y HESIBHOW (PYHKITUH X% + y2 +22+2xz=1.

Pemienue

[Ipeobpazyem ypaBHEHUE X2 + y2 + 22 +2X2 =1« BUTY X2 + y2 + 22 +2xz-1=0.

OG603HAYNM JICBYIO 9aCTh IIOJy4CHHOTO yPaBHEHHs Yepe3 (X, Y, Z), T.C.




F(X, Y, Z) =x° + y2 +7° +2xz 1. Haiinem yacTHblE NPOU3BOIHBIE:

o0t _ K (XY e+t 42 -1, 2x+2z
“Tox F (C+yi+i+2xe-1), 2z+2x
a  F o (C+yi+zt+2xe-l), 2y y
. =— = = — = — = — .
YT F (C+yi+zi+2xe-l),  22+2X X4z
B pesynbrare nomyunm: Z; =-1; Z; = —L.
X+ 2
3ananue 3

C IOMOIIBIO BOWHOTO MHTErpala, BRIMUCIMTh MIOMa b miockoi ¢purypsl D , orpanuuennoii munus-

Muy:ﬂ,y:4,y:x—L y=2.
X

Penrenne

I/I306paSI/IM JTAaHHYO (1)1/1rypy Ha YepTexe:

[Tnomans GUrypsl BHIYMCIMM € MOMOIIBIO JBOMHOIO MHTErpaia mo gopmyne: S = H dxdy . TTepeii-

D
. 4 4
1éM K 00paTHBIM QyHKIHAM: Y = —=>X=—, Y=X-1=X=y +1.
X

4
[opsiok o6xona obmactu: —< X<y +1,2<y<4,

4 y+1

Taxum obpazom: S = ” dxdy =I dy jdX
D 2 4

y
y+1 y+l

1)jdx:x =y+1—ﬂ

y

oo

=8 MnE_S 4In 2 (e0.%)

4

=8+4—-4In4-(2+2-4In2)=
2

N e

2)




Oteer: S=8-4In2 (e0.?)

3aganne 4

X COS X —Sin X
5 .

Haiitu npenen ¢yHKImu, ucnonb3ys npasuwio Jlonurans lim
x—0 X

Pemenne
f(x f'(x
Ipasuio Jlormrans lim Lz | ,( )
X—Xg g(x) X% (X)

. Xcosx—sinx |0 . COSX—XSInX—COSX . Xsin X .. smx
lim 3 =|—[=Ilm 5 =lim- =lim-
x—0 X 0 x—0 3x x>0  3x2 x—0 3X
_ I sinx 1
T30 x 3

3ananue 5

HaiiTn KpUBOJIMHEHHBINA HHTErPaT Ixyzdl , rie L — orpesok npsmoii mesxay Toukamu O (0, 0) u
L

A(4, 3).

Pemenne

Vpasuenue npsmoii OA ectp Y = %X ,0<x<4,dl =41+ (y'(X))ZdX L Y'(X) = %

4 2 2
[xy“dl =IX(§xj 1+ (3) dx—E xdx = 45.
) 7\ 4 4 641




