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. Kog » HaumeHOBaHue HanpaBleHusA noaroToBku/cneynanbHOCTU:

02.03.01 MaTtemaTunka 1 KOMNbLIOTEPHbIE HAYKN

. Mpodnnb nogroToBku/cneynannsaums:

KBaHTOBasa Teopust Hhopmaumnm

Pacnpe,u,eneHHble CUCTEMbI U MCKyCCTBeHHbIVI MHTENNEeKT

. KBanndumkaumsa BbinyckHMKa: 6akanasp
. ®opma obyyeHusA: o4Has
. Kacheapa, oTBevarowas 3a peanusauuio AUCUUNIIUHBI: LMGPOBbLIX TEXHOMNOMMMN

. CocTaBuUTENM NporpamMmmbi:

Kanuwesa O.U., kaHonaat pmnsnko-mateMaTnyeCcKnx HayK, AOLEHT;

CemeHoB M.E., noktop omsmko-maTeMaTMyeCKMX Hayk, npodeccop

. PekomenpgoBaHa: HMC ®KH (npoTtokon Ne 4 ot 03.05.2023)
. YyeOHbIN roa: 2023-2024, 2024-2025 CemecTpsbl: 1,2,3,4



9. llenu n 3agaum y4e6HOM ANCLMUNIIUHBI

Llej'lblO ONCUUNINNHDbI ABNAETCA OoBllageHne CtyaeHTamMum anrnapartoM MateMaTtu4eckoro aHarnm-
34, (byH,El,aMeHTaJ'IbeIMI/I MaTeMaTn4eCKMMN 3HaHUAMU, CryxXallnmmMmn OCHOBOM ANs AanbHenwe-
ro naydeHund scex eCteCtBeHHOHay4HbIX OUNCLUUMITUNH.

3agavyamu gucumMninHbl SBNAKOTCA: OBNageHne NOHATUAHBIM annapatoMm MmateMatTn4eckoro
aHanunsa, ndydyeHne OCHOBHbIX METOO0B N MUHCTPYMEHTOB MaTeMaTnU4eCKOoro aHarnumaa n nx ripu-
MeHEeHUe K peLlleHNIo NMpukKnagHbiX 3agad, nayvyeHune ,D,I/ICbeepeHLl,l/laJ'leOFO N NHTErpalribHoOro
ncymncneHunA (byHKU,Mﬁ OAHOW U MHOIUX nepemMeHHbIX, 3HaKOMCTBO C Teopmeﬁ npenenos n pa-
0oB, n3yvyeHne oCHOB Teopun C*)yHKLI,I/II/I KOMIMMEKCHOM nepemeHHon.

10. MecTo yyebHOM AncuunuHbl B cTpykType OOI:

AucumnnnuHa oTHocuTCAa K obsizatenbHon Yactu 6noka B.1. [1ns ycnewHoro ocBoeHus aucum-
NSVHbI JOCTATOYHO XOPOLUMX 3HAHUA CTaH4APTHOW NPOorpaMmbl LLUKONbHOW MaTeEMaTUKN.

11. MNMnaHupyemblie pe3ynbTaTbl OOy4YeHMA MO AUcCUMNNMHe/MoOAynio (3HaHUA, YMEHMUS,
HaBblKU), COOTHECEHHbIE C MMaHUPYeMbIMU pe3yfibTaTaMM OCBOEHUA obpa3oBaTenibHOM

nporpamMmmvbl (KOMneTeHLIVIﬂMM) n UHANKaTopamMun UX AOCTUXEeHUA:

Kog HasBarine Kog(bl) UHankatop(bl) MnaHnpyemble pesynbTaTbl 00y4eHus
KoOMneTeHunn

OlK-1 | CnocobeH Koh- OlK-1.1 | Obnagaet 6a30BbIMK 3HaeT NoCTaHOBKN Knaccuyeckmx 3a-
CynbTnpoBaThb U 3HaHUAMU, Nony4eH- Aay MmatemMaTun4ecKkoro aHanmsa, me-
ncnonb3oBaTtb HbIMK B obnacTtn ma- TOAbl hOPMYNMPOBKN N AOKa3aTemNb-
dyHOameHTanbHble TeMaTnyeckux u (Mnn) | cTtBa MateMaTuyecKnx yTBepXaeHum;
3HaHuA B obnactm €CTECTBEHHbIX HayK. anddepeHumanbHoOe U HTerpanb-
MaTeMaTU4eCcKoro HOe ncuncneHne PyHKLMn ogHoOn n
aHanusa, KoM- MHOTUX NePEMEHHbIX; KOMMNIEKCHbIV
NIIEKCHOrO U OYHK- aHanmas.
umoHanbHoro aHa- | OllK-1.2 | YMeeT ucnonb3oBatb | YMEET NPUMEHSITb METOAbI MaTeMa-
nnsa anrebpbl, ux B npocpeccnoHanb- | TMYECKOro aHanusa ans peLleHus
aHanuMTU4eckomn HOW OeATENbHOCTM. 3agay npodeccuoHanbHon geaTerb-
reomeTpun, and- HOCTW; NPUMEHSATb NOMyYeHHbIE 3Ha-
depeHUmnanbHom HUSA oNa MaTeMaTUYeCKn KOPPEKTHOM
reoMeTpun 1 Tomno- NMOCTaHOBKW HOBbIX 3agay B pasnuy-
norvn, anddeper- HbIX 06nacTax; NpPUMEHATL annapar
unanbHbIX ypaBHe- MaTemaTMyecKoro aHanusa gns go-
HUIN, OUCKPETHOMN KasaTenbCTBa yTBEPXAEHUI U TEO-
MaTemMaTukm u ma- pem.
TemMaTu4ecKkon no- OlK-1.3 | imeeT HaBblkK BblI6O- BnapeeT HaBblkamMn caMOCTOATENb-
rMKn, Teopun BepoO- pa METOOOB pelleHnsa | Horo Bbibopa MeTo40B MareMaTuye-
ATHOCTEN, MaTema- 3agay npodgreccuo- CKOro aHanmusa gns peweHus pas-
TUYECKON cTaTu- HanbHOW AeATenbHo- NWNYHBIX 3a4aY; HaBblKaMK NCMOMb30-
CTUKW U CIyYanHbIX CTW Ha OCHOBE Teope- | BaHWsi METOOOB PELUEHNs Knaccuye-
npoteccos, 4Ymc- TUYECKNX 3HAHWUN. CKMX 3aga4 MmaTemMaTU4ecKoro aHanu-
NEHHbIX METOA0B, 3a NS peleHns pasnuyHbIX ecre-
TEOpETUYECKON CTBEHHOHAY4HbIX 3a4a4; HaBbIKaMK
MEXaHWKM B NPo- aHanusa u uHTepnpeTaunm pesynbTta-
deccroHanbHon TOB peLLeHns 3aaau.
OEesATeNnbHOCTHU.

12. O6bLeM gncuunnuHbl B 3a4eTHbIX eauHuLax/yac. — 18 / 648.

Popma NpoOMeXyToO4YHOM aTTecTaumm sk3ameH (1-4 cemecTpsbl)




13. TpyaoemMkocTb N0 BMAaM y4ebHoM paboTbl

TpyooeMKoCTb
Bug y4ebHol paboThbl Bcero Mo cemecTpam
1 cemectp | 2 cemectp | 3 cemecTtp 4 cemecTp
AyaNTOPHBIE 3aHATUSA 296 84 80 68 64
niekuunmn 132 34 32 34 32
B TOM 4YuUcre: npakTu4eckue 164 50 48 34 32
nabopartopHble
CamocrosTensHasa paborta 208 96 28 40 44
B TOM YuCrle: KypcoBasi paborta (MpoekT)
gisrje:pfnggx:gg;mm aTtTectaumm 144 36 36 36 36
WToro: 648 216 144 144 144
13.1. CopepxxaHue gUCLUMNIINHDI
Peannsauus
HanmeHoBaHue pasiena
n/n pasgena CopepxaHue pasgena AUCLUUNINHLI ANCUANAAHE!
ANCUUNANHDI ¢ HOMOIJU'MO
OHNaWnH-
Kypca, QYMK
1 Teopust MHO- MHoxecTtBa. Onepaumun Hag MHOXecTBamu. CBoicTBa onepauumi nepe-
XKECTB. ceyeHunsl, 06 beaANHEHNS Pa3HOCTH, AeKapTOBOro npoussegeHns. MHo-
Hucrosble XeCTBO HaTyparnbHbIX Ynucen. Metog matematnyeckon MHAyKummn. MNMoHs-
MHOXecCTBa. Tne oTobpaxeHus. Komnosnums otobpaxeHunit. CIopbekTUBHbIE N UHb-
Orobpaxetine €eKTUBHble 0TOOpaxeHus. buektneHble oTobpaxeHnsa. ObpaTtHoe oTo6-
MHOXecTs paxeHne. CyeTHble MHOXeCTBa. MHOXECTBO LiENbIX YNCEST, MHOXECTBO
paunoHanbHbIX Y1cen.
MNOTHOCTb paLMoHanbHbIX Yncen. [eiicTBUTeNbHbIe Yncna. AKCMoMa- https://edu.vs
TUKa OENCTBUTENDBHBIX Yncen. CY4eTHOCTb MHOXECTBA paLMOHarbHbIX lé'vrvullock?pu;;e_/\ln
ymncern. Hec4eTHOCTb MHOXECTBA BeLLECTBEHHbIX Yncern. Moaynbe, abco- ' 178'8
NIOTHas BeNU4YMHa Yncra. NpomexxyTkm, OKPeCTHOCTM.
MprHUMN BNOXEHHbLIX OTPE3KOB.
OnemMeHTapHble YHKLUUN BELLECTBEHHOIO NepemMeHHoro. buHom Hito-
TOHa.
OrpaHuyeHHble MHOXeCTBa. TouYHble rpaHn MHoXecTB. CBOMCTBA TOY-
HOW BEPXHEN M HUXXHEN rpaHn MHOXecTBa. [loHsiTMe nocnepoBaTenb-
HOCTW K NoanocnenoBaTenbHOCTU.
2 MNpenen ync- Mpenen nocrnenoBaTenbHOCTH.
nosowu nocne- EamHcTBeHHOCTL npegena. MNpeaenbHbii nepexod B HepaBeHCTBaXx.
AosarenbHo- BeckoHe4Ho marble 1 6eckoHeYHO BonblLMe NocneaoBaTENbHOCTY.
cti. Mpenen CBolicTBa cxogsaLmMxXcs nocneaoBaTerbHOCTEN.
dYyHKUMK, He-

NpepbIBHOCTb

MoHOTOHHbIE NocrnegoBaTenbHOCTU. CylecTBOBaHWE Npeaerna y MOHO-
TOHHOW nocrefoBaTenibHOCTU. ApnMeTYeckme onepaummn n npegens-
HbI Nepexod 3amedarternbHbI Npeaen u uicno e. CeBoncTea cxons-
Luxcs nocriegosaTenbHocTen. MOHOTOHHLIE NOCNE0BaTENBHOCTH.
CyuiecTBoBaHMe npegena y MOHOTOHHOM nocrnegoBaTensHocTU. Apudp-
MEeTHYECKME onepaumn 1 NpenenbHbIi Nepexos

3ameuatenbHbIv Npegen 1 uicno e. Teopema bonbuaHo-
Benepuwtpacca. Npenen gyHkummn no NerHe, no Kowuu.
OKBMBanNeHTHOCTb onpeaeneHnn npeaena no enHe 1 no Kowwu. Ceon-

https://edu.vs
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cTBa npefena. lNpeaenbHbIn Nepexoq B HepaBeHCTBAxX 1 Npu apudme-
TUYECKNX OEeNCTBUSIX.

OpHocTopoHHMe npeaenbl. 3amevaTernbHble npeaensl. beckoHeyHo ma-
nble n 6eckoHe4Ho 6onblune. CpaBHeHVe BeCKOHEYHO Marnbix 1 Becko-
HeyHOo 6onbLUMX. HenpepbIBHOCTb (PYHKLUMU B TOUKE U HA MHOXECTBE.
OJHOCTOPOHHSASI HEMPEPbLIBHOCTb.

HenpepbIBHOCTb CMOXHOW (OYHKLMW.

HenpepbIBHOCTb aneMeHTapHbIX PyHKUMA. Knaccudmkaumsa Tovek pas-
pbiBa. TeopeMbl 0 HeMpepbIBHLIX MYHKLUMAX: NepBas 1 BTOpas TeopeMbl
Bewnepwtpacca, Teopema bonbuaHo-Kowwn o npomMexyToyHOM 3Have-
Hun. PaBHOMepHasa HenpepbIBHOCTb. TeopeMa KaHTopa 0 paBHOMEPHOW
HenpepbIBHOCTH.

OndpdbepeHun- | MNpomssogHasa dyHKUMK. [eoMeTpudeckuin u puanyeckuii cmblicrn. Oud-

anbHOE NCHUC- | (bepeHUMpoBaHUE anemeHTapHbIX PyHKUUIA. Mpasuna guddepeHumupo-

nexHve cbvaK- BaHus. MNpomnssoaHas 0BpPaTHOM 1 CROXKHOWM YHKLNN.

HiAm O/J'HO,M ne- OundpdbepeHumnan dyHkummn. MNpounssogHble n anddepeHumansl BICLLIUX

pemMeHHoW MODSAKOB.
Teopembl epma, Pons. Teopembl o cpegHem JlarpaHxa un Koww. MNMpa- https://edu.vs
Buno Jlonutans packpbiTua HeonpeaeneHHocten. dopmyna Tennopa. u.ru/course/vi
OcTtaTtoyHbI YneH B hopmyrne ew.php?id=1
Tennopa B hopme Narparxa n 8 dopme MeaHo. Popmynbl MaknopeHa 1788
AnemMeHTapHbIX PYHKLWA.
OKCTpemMyM yHKUMM. Heobxoaumble n oCTaTOYHbIE YCNOBUSA 3KCTpe-
Myma. Bbinyknble un BorHyTbie yHKUmK. Touvkn nepermba. MNpusHakm
Touyek nepernba. ViccnegoBaHne CBOMCTB OYHKLMUA C MOMOLLIBHO NPOn3-
BOAOHbIX.

WHTterpanbHoe | NepBoobpasHas yHKUMM, CBOMCTBaA NepBoobpasHbiXx. HeonpeaeneH-

ncymcneHme HbI nHTerpan. dopmyna 3ameHbl NEPEMEHHbIX, MHTErPUPOBaHNE MO

hyHKLMM Of- yacTam.

HOW NepemeH-
HOM

MHTerpmpoBaHune paunoHarnbHbIX U MppaumoHanbHbIX YHKLNNA.
WHTerpupoBaHne TPUroHOMETPUYECKUX U OPYTUX TPaHCLEHAEHTHbIX
PYHKUNIA.

OnpeaeneHHbI nHTerpan PumaHa. Ycnosue CyLecTBOBaHUSA NHTErpa-
na Pumana. ®opmyna HetoToHa-JlenbHmua. CeoicTBa MHTErpUpyemoi
dyHKUMK. Teopema 0 CpeaHeM.

dopmyna 3ameHbl NTEPEMEHHON U MHTErPUPOBaHKS MO YacTsM B Onpe-
OEeNneHHOM uHTerpane.

MoHsATME 0 HeCOBCTBEHHOM MHTErparne. VIHTerpmpoBaHue BEKTOPHO-
3Ha4YHbIX PYHKUUA.

[MpunoxeHus onpegeneHHoro nHTerpana: nnowagb Nnockon urypsl,
OnuHa gy KpuBon. MNnowans NnoBepxHOCTM BpaLleHns n obbem Tena
BpaLLEeHMs.

https://edu.vs
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Ynucnosble n
dPYHKUMOHANb-
Hble psAabl.
CteneHHble
psaabl

Yucnosble psgbl. YacTUYHbIE CyMMBbI.

CxoanmocTtb. ConicTBa cxogsawumxcs psgoB. Kputepuin Kowwn. MNpuaHakm

CXOOUMOCTM PSAOB C NOMNOXUTENBHLIMUY YrleHaMKn. 3HakonepeMeHHble
psabl. AGcontoTHas 1 ycnoBHas cxogmMMocTb. CBOMCTBa abCconoTHO
cxoasawmxcs psgoB. 3Hakouyepeayowmecs pagpl. [prsHak Jlenbruua.
3HakonepemMeHHble psaabl. MNMpuaHaku Abens n Oupuxne. PyHKUMOHaNb-
Hble psiabl U NocnegoBaTenbHOCTU. PaBHOMepHas U HepaBHOMEpHas
CXOAMMOCTb. YCroB/Me paBHOMEPHON CXOAMMOCTUN (DYHKLIMOHANBHOIO

https://edu.vs
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psga. HenpepbiBHOCTL, AnddepeHumpoBaHne n UHTErpUpoOBaHUE
dYHKUMOHanbHbIX psgoB. CteneHHble psgbl. O6nacTb CXOAMMOCTU U
paanyc cxoguMMocTu cTeneHnHoro psiaa. Psg Ternopa. MNpubnuxeHHble
BbIYMCIEHMS C MOMOLLLIO psigoB. Popmyna CTupnuHra.

6 Pagbl dypbe Pagbl ®ypbe. OpToroHanbHble CUCTEMbI (DYHKLINIA.
KoadhdmumneHTtsl Pypbe. CxogumocTs psga Pypbe B Todke. MNMpegcrtas- https://edu.vs
nexuve cyHkumi pagom dypee. MpusHak dupuxne. MNMpegcrasneHne U.ru/course/vi
dyHKUMI psaom Pypbe: cryvan ne?monmquKoﬁ n HenepMP,qmquKoﬁ ew.php?id=1
dyHKumm. MpegcTtasneHne MyHKUMN psaoM dypbe: cryyan nponssBonb- 1788
HOro NPOMeXyTKa, YeTHON U HeYeTHOW pyHKUMKU. NHTerpan ®ypee.
MpencTtasneHne dyHKUMIN UHTErpanom dypbe.
7 ®PyHKUNN He- MpocTtpaHcTBo R" . Hopma. CxogumocTs B R". lNokoopanHaTHas cxoau-
CKOIbKUX Ne- MOCTb. OYHKLMKM MHOTUX NepeMeHHbIX. Mpeaen.
PEMEHHbIX HenpepbiBHOCTb. Teopembl Beneplitpacca Ans oyHKUMA HECKOMBbKUX
nepemMeHHbIX. QuddepeHumpoBaHme ckanspHbIX YHKUMIA HECKOINbKNX https://edu.vs
nepemMeHHbIX. YacTHble npoussogHble. MonHbIn guddepeHuman. u.ru/courselvi
lMponssogHas nNo HanpaeneHuo. 'pagueHT. ew.php?id=1
OundbdpepeHumpyeMocTb CNoXxXHOM YHKLMK. YacTHbIE MPOU3BOAHbIE U 1788
anddepeHumnansl BeicluMx nopsakos. Popmyna Tennopa. HesBHble
dyHKUMK. Teopema o0 HesiBHOM (pyHKuun. [dnddepeHumpyemblie 0Tob-
paxeHunsa. Teopema 06 06paTHOM OTOOpaKEHUMW.
SKCTpeMyM DYHKLMM MHOTMX NepeMeHHbIX. Heobxoaumble ycrnosus.
WccneposaHve ctaumoHapHbIX Tovek. [loctaTouHble YCNoBUS aKCTpe-
Myma. YCroBHbI akcTpeMyM. MeTog MHOXuTEnen Jlarpanxa. VIHTerpa-
3anaun Ha 3KC- | iy 3aBucsLMe OT napameTpa. MpeaenbHbii nepexoa, AnddepeHLm- https://edu.vs
TPEMyM. VIHTE- | ,0a1ine 1 MHTerpvpoBaHMe Nof 3HakoM HTerpana. HecoGeTaeHHbIe u.ru/course/Vi
8 | rpanel, 3aBu- T
caLLMe OT na- WHTerpanbl. PaBHOMeEpHasi CXoaMMOCTb HECOBCTBEHHbIX MHTErpasnos, ew.php?id=1
pameTpa 3aBMCALLMX OT NapameTpa. 1788
OundbdepeHLMpyeMoCTb U MHTENPUPYEMOCTb NO NapameTpy Hecob-
CTBEHHbIX MHTErpanos.
WHTerpanbl Arnepa. MNamma-dyHKumS.
[BoriHon nHTerpan. Ceoictea. [NMoBTOPHbIN MHTErpan. Beluncnenne
OBOWVHbIX MHTErpanoB. 3ameHa nepemMeHHon B 4BOMHOM MHTEerpane. https://edu.vs
9 KpaTHble nHTe- | [BOMHO MHTerpan B NonsipHbIX KoopAavHaTax. TporHoW uHTerparn. u.ru/courselvi
rpanbl CeoricTBa. [1oBTOPHbIN NHTErpan. BuluMcneHne TponNHbIX MHTErparnos. ew.php?id=1
3ameHa nepeMeHHON B TPOMHOM MHTerpane. MNpunoxeHns gBOWHOIO U 1788
TPOWMHOIO UHTErparnos.
KprBonuHenHble nHTerpansl nepeoro poga. CeeaeHve k onpegeneHHo-
My uHTerpany. KpusonuHerHble nHterpanesl BToporo poaa. Ceasb C UH-
Terpanamuv nepeoro poga. [punoxeHns KPUBOMMHENHbIX NHTErParos.
KpusonmHen- | opopmyna Mpuna. Mnowaas durypsl. HesasneumocTs nHTerpana ot ny- | hitpsi//edu.vs
10 | Hete v nosepx- | ., NHTErpupoBaHuns. [1BycTopoHHMe nosepxHocTu. OpreHTaums no- u.ru/cour;e/w
HOCTHbIE UHTE- . ew.php?id=1
rpansi BepXHOCTU. [OBEPXHOCTHbIVM MHTErpan nepeoro poga. Beluncnenne wH- 1788
Terpanos. [MoBEpXHOCTHbIN MHTErpan BTOPoro poga. NoTok BEKTOPHOro
nons 4yepea noBepxHocTb. Popmyna OcTtporpagckoro-laycca. Popmyna
Crokca.
SHEMEHTHI CkanspHble 1 BEKTOPHbIE MOSS. https://edu.vs
11 lMponsBogHas No HanpaeneHuto. pagneHT cKkansipHoOro nosns. u.ru/courselvi

TEOPUN nonsd

,D,VIBepFeHLI,VIFI, POTOP, UMPKYNAUNA BEKTOPHOIO Nosid.

ew.php?id=1




lMoTok BEKTOPHOrO Noss Yepesa NoBepxHocTb. Teopema OcTporpagckoro-
Maycca B BekTopHoM chopme. Teopema CTokca. ConeHovaanbHoe u no-
TeHUManbHoe BEKTOPHOE MNorne.

1788

KomnnekcHas nnockocTb. PyHKUUSA KOMMMEKCHOro nepemeHHoro. lono-
MOpPdHbIE (YHKLUK.

Mpenen n HenpepbIBHOCTb PYHKLMN KOMMIEKCHOrO NepeMeEHHOrO0.
MpounssoaHasa YHKLUN KOMMANEKCHOro nepemeHHoro. Ycnosus Kowm-

https://edu.vs

OCHOBBI KOM- | Py g5, u.ru/course/vi
12 | nnekcHoro . T
aHanM3a KoHdopMHbIe oToOpakeHUsi. FTeomMeTpuyeckunin CMbICI MOZYIS 1 apry- ew.php?id=1
MeHTa NPOU3BOAHON. 1788
NHTerpupoBaHmne yHKLUMI KOMMNITEKCHOIO NepemMeHHoro. MHTerpanbHasi
Teopema Kowuu.
Psabl Ternopa. Pagbl NopaHa. Ocobble Touku. BeiueThbl.
13.2. Tembl (pa3aenbl) AUCUUMNNUHBI U BUAbI 3aHATUN
HaumeHoBaHue Buabl 3aHATUIA (KONMYECTBO YacoB)
Ne TeME MpakTnye- CamocToaTenbHas
n/n (paspena) Jlekumm P JlabopatopHble Bcero
ckne paboTta
ANCUMNAUHDI
Teopunsa MHOXeECTB.
1 Yucnosble MHOXe- 10 14 30 54
ctea. OTobpaxe-
HUE MHOXECTB
Mpeaen uicnoson
nocnegosaTernbHO-
2 ctn, Npegen 12 18 32 62
dyHKUMK, Henpe-
PbIBHOCTb
OundbdepeHumans-
HO€e ncuncneHvne
3 cbyHKLIAN OIHOV 12 18 34 64
nepemeHHomn
WHTerpanbHoe nc-
4 yncrieHme yHKLum 16 18 16 50
OLHOW NepemMeHHom
Yuncnosble n PyHK-
5 LMOHanbHble psabl. 12 18 10 40
CreneHHble pagbl
6 Pagbl dypbe 6 12 10 28
7 ®PyHKUNM HECKOMb- 12 12 20 44
KMX MEePEMEHHbIX
3agayn Ha aKc-
8 Tpemym. UHTerpa- 12 12 16 40
nbl, 3aBUcALLME OT
napameTpa
9 EEIaTHbIe UHTerpa- 8 12 10 30
KpnBonunHenHslie n
10 NOBEPXHOCTHbIE 10 10 10 30
MHTErpansl
11 OneMeHTbl Teopumn 8 10 10 28
nons
12 OcHoBbI KOMMMEKC- 14 10 10 34
HOro aHanuaa
NToro: 132 164 208 504




14. MeTogM4yeckne ykasaHus Ans o6y4aroLWmxXca N0 OCBOEHUIO AUCLIMNIIUHDI

OcBoeHVe ANCUNNNHbI CKNagbiBaeTca U3 ayantopHon paboThl (y4ebHOoM AesaTenbHOCTH,
BbINOSTHAEMOW NMoA PYKOBOACTBOM Npenogasartensi) u BHeayauTopHowm paboTbl (y4ebHon aes-
TEeNbHOCTU, peanmayemon obyyatoLLMMCa CaMOCTOSTENBHO).

AyauTtopHas paboTta cocTouT U3 paboTbl Ha NEKUMAX U BbINOSIHEHWUSI NPAKTUYECKUX (NN
nabopaTopHbIX) 3ag4aHnn B 06 bEME, NPeayCMOTPEHHOM y4ebHbIM nnaHoMm. Jlekums npeacras-
ngaet cobon nocnegoBaTesibHOE U CUCTEMaTUYECKoe U3noXxeHne y4ebHoro matepuana,
HanpaBrieHHOe Ha 3HAaKOMCTBO OByYaloLUXCS C OCHOBHbIMU MOHATUSIMU U TEOPETUYECKUMUN MO-
NOXEHUSIMN N3y4aeMon ANCUMNAMHGL. JIeKUNOHHbIE 3aHATUS hopMuUpyoT 6a3y Ana npakTuye-
Ckux (Mnv nabopaTopHbIX) 3aHATUIA, HA KOTOPbIX NOMy4YEeHHbIE TEOPETUYECKMNE 3HAHUSA NPpUMe-
HAITCA OS89 peLleHns KOHKPETHbIX NpakTuyeckux 3agad. Obyyarowmmes gns ycrnewHoro oceo-
eHUS QUCUMNINHBI PEKOMEHAYETCHA BECTU KOHCNEKT NEKUMA 1 NpakTu4eckmnx (nabopatopHbIX)
3aHATUN.

CamocTtoaTenbHasa paboTta npegnonaraet yrinybnéHHoe nsydeHne oTaenbHbIX pa3genos
ANCUUNIIMHBI C NCNOMBb30BaHMEM NUTEpaTypbl, pPeKOMEHA0BAHHOW npenofaBaTtenemM, a Takke
KOHCMNEKTOB NEKUUN, NPe3eHTaLMOHHbIM MaTepmanom (Mpu HanMyYnmn) U KOHCNEKTOB NpakTuye-
CKMX (nabopaTopHbIX) 3aHATUIA. B KadecTBe nnaHa ans caMoCcToATENbHON paboThl MOXET ObITb
ncnonb3oBaH pa3sgen 13.1 HacTosiwen pabdoyen nporpamMmmbl, B KOTOPOM 3apUKCMPOBaHbI pa3-
Aenbl gucumMnnuHbl N nx cogepxxanue. B pasgene 13.2 paboyen nporpammbl onpeaensieTcs Ko-
NNYEeCTBO YacoB, OTBOAMMOE Ha CaMOCTOSATENbHYO paboTy No KaXXgoMy pasgeny AUCLUNIIUHLI.
Bornbllee KONMYecTBO YacoB Ha CaMOCTOATENbHYO paboTy OTBOAUTCS Ha Hanbornee TpyaHble
pasgensl gucuunivHbl. [na camocTosATENbHOrO N3ydYeHus OTAENbHbIX pa3fgenos AUCLUNIIUHLI
ncnonb3yeTcst nepeyveHb nMTepaTypbl U APYrMxX PeCYpCcoB, NepPeYnCreHHbIX B NyHkTax 15 n 16
HacTosiwen paboyen nporpamMmmel.

YCnewHoCcTb OCBOEHUS AUCUUNINHBI OnpeaenseTcs CUCTEMaTUYHOCTBIO U rmyBuHon
ayauToOpPHOM N BHeayauMTOpHOM paboTbl obyyatoLerocs.

Mpn ncnonb3oBaHUM AUCTAHUMOHHBIX OOpa3oBaTerbHbIX TEXHOSIOMMW N 3NEKTPOHHOro
oby4yeHuns BbINOMHATL BCE yKasaHus npenogaBaTtenen, BOBpeMs noAaknoyvatbes K online 3aHs-
TUAM, OTBETCTBEHHO NOAXOAUTb K 3aaHUAM 115 CaMOCTOATENbHOW paboThl.

15. NMepe4yeHb OCHOBHOM U AOMNONIHUTENILHON NUTEpPaTypbl, PECYpCOB UHTEPHET, HeOO6XOo-
ANMBIX AN OCBOEHUA AUCLUNIIUHDI

a) OCHOBHas nuTepaTtypa:

Ne n/n McTOYHMK

Kypc anddpepeHumanbHOro n nHTerpansHoro ncdmncnenns / duxrenronsy, . M.

T. 1: Kypc anddepeHumanbHOro n MHTerpanbHoro ncumcnenns. B 3-x Tt. Tom 1 : yuebHuk. T. 1/
®uxteHronby . M. — 13-e n3g., ctep. — 2019 .— 608 c. — KHura u3 konnekumm JllaHb Matemartuka.
— ISBN 978-5-8114-3993-5 .— <URL: https://e.lanbook.com/book/113948>.

Kypc anddepeHumansHOro u MHTerpansHoro ncuncnexus / duxrerronsy . M.

T. 2: Kypc anddepeHumanbHOro n nHTerpansHoro ncuncnenms. B 3-x 1. Tom 2: yyebHuk. T. 2/

®uxterronby I'. M. — 13-e n3g., crep. — 2019 .— 800 ¢. — KHura 13 konnekummn JlaHb MaTtematumka
.— ISBN 978-5-8114-3994-2 .— <URL: https://e.lanbook.com/book/113949>.
Kypc anddepeHumansHOro u nHTerpansHoro ncuncnexus / duxrexronsy, . M.

T. 3: Kypc anddepeHumanbHOro n MHTerpansHoro ncuncrnenns. B 3-x 11. Tom 3: yuebHuk. T. 3/

®duxterronby I'. M. — 10-e n3g., ctep. — 2019 .— 656 ¢c. — Knura n3 konnekumm JlaHb MaTtemaTtuka
.— ISBN 978-5-8114-3995-9 .— <URL: https://e.lanbook.com/book/113950>.

Oemngosuy, B. . CO60pHMK 3agad 1 ynpaKHEHU MO MaTeMaTU4ecKkomMy aHanmay: y4ebHoe nocobue /
4 B.M. Oemngosuy.— Cankt-lNeTepbypr : JlaHb, 2021 .— 624 c. — ISBN 978-5-8114-6940-6 .— <URL:
https://e.lanbook.com/book/153688>.

MaHTenees, A. B. Teopus pyHKUMIA KOMMNIIEKCHOIO NEPEeMEHHOr0 1 onepaLnoHHOe NCYUCTIEHNE B
npumMmepax u 3agadax [OnekTpoHHbI pecypc] / MaHTenees A. B., Akumosa A. C. — 3-e uag., ucnp. —
5 CaHkr-lMeTepbypr : Nlanb, 2015 .— 448 c. — OonyweHo YMO no obpasoBanHuto B obnacty npvknag-
HOW MaTeMaTWKN N YNPaBMNEHUS KAYECTBOM B Ka4yecTBe y4ebHOro nocobus ans CcTyaeHToB BY30B,
obyyarowmxcsa no HanpaeneHuo «lpuknagHas matematuka».— Knura n3 konnekuum Jlans - Mate-



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

maTtuka .— ISBN 978-5-8114-1921-0 .—
<URL: http://e.lanbook.com/books/element.php?pll id=67463>.

0) AononHuTenbHaa nuTepaTypa:

Ne n/n NcTouHuK

Kyopsieues, J1.[0. KpaTkuin Kypc MaTtemaTMydeckoro aHanmaa : y4ebnuk : B 2 1./ J1.4. KyapsBueB .—
Mocksa : ®usmatnut, 2009. T. 1: OuddepeHumanbHble U MHTerpanbHble UCHUCNEHNA OYHKLUUIA 04-
HOWN nepemeHHon. Paabl .— 3-e n3g., nepepab. — 2009 .— 400 c. — ISBN 978-5-9221-0184-4 .—
<URL: http://biblioclub.ru/index.php?page=book red&id=82814>.

Kyopssues, J1.[1. KpaTkuii Kypc MaTeMaTuyeckoro aHanmaa : y4ebHuk : B 2 1./ J1.[. Kyopssues .—
Mocksa : ®uamartnut, 2009.

2 T. 2: AndbbepeHumansHble U MHTerpanbHble UCHUCTEHNSA DYHKUMIN MHOMMX NepeMeEHHbIX. [apMOHU-
Yeckuin aHanu3 .— 3-e uag., nepepab. — 2010 .— 425 c. — ISBN 978-5-9221-0185-1 .— <URL:
http://biblioclub.ru/index.php?page=book red&id=82818>.

BepmaH, I'. H. C6opHMK 3agay no Kypcy MateMaTU4eckoro aHanmaa [QneKkTpoHHbIi pecypc] : y4ebHoe
nocobue / bepmaH I'. H. — 8-e nag., ctep. — Cankr-lNetepbypr : JlaHb, 2019 .— 492 ¢. — Knura u3
konnekuun Jlanb - MatemaTtuka .— ISBN 978-5-8114-0657-9 .— <URL.:
https://e.lanbook.com/book/111199>.

B) MHOPMALIMOHHbIE 3NeKTPOHHO-06pa3oBaTenbHble pecypchbl (ouumansHble pecypcbl MHTEPHET):

Ne n/n Pecypc

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

OnekTpoHHO-6nbnuoTevHas cuctema "YHmepcuteTckas Gubnmnoteka online": http://biblioclub.ru/
OnekTpoHHO-6nbnuoTeyvHasn cuctema "flanp"; https://e.lanbook.com/
OneKkTpoHHO-6nbnuoTevHas cuctema "KoHcynbtaHT ctygeHTa": http://www.studmedlib.ru
OnekTpoHHbIN yHuBepcuTeT BITY: https://edu.vsu.ru/

QB WN|F-

16. NMepeyeHb y4e6HO-MeTOAMYECKOTrO 0GecneyYeHUs Ans caMoCToATeNIbHON paboThl

Ne n/n NcTovHmMK

HOemuaosuy, b. . C60pHMK 3a4a4 1 ynpayKHEHU MO MaTeMaTUyYeckomy aHanuay : yyebHoe nocobue /
1 B.MN. demngoeny.— CaHkr-lNetepbypr : JlaHub, 2021 .— 624 ¢. — ISBN 978-5-8114-6940-6 .— <URL.:
https://e.lanbook.com/book/153688>.

Bepmah, I'. H. C6opHMK 3agay No Kypcy MateMaTM4eckoro aHanmsaa [OneKTpoHHbIN pecypc] : y4ebHoe
nocobue / bepmaH . H. — 8-e nag., ctep. — CaHkr-lNeTepbypr : NlaHb, 2019 .— 492 ¢. — Knura u3
konnekuun Jlanb - MatemaTtuka .— ISBN 978-5-8114-0657-9 .— <URL.:
https://e.lanbook.com/book/111199>.

17. O6pa3oBaTefnibHble TEXHONIONMU, UCNOfb3yeMble NpU peanusauun y4ebHon aucum-
NAVHbI, BKMKOYasas AUCTaHUUOHHbIe obpa3soBaTtenbHble TexHonorum (OOT, anekTpoHHoOe
ob6y4eHue (30), cmewaHHOe 0Oy4eHue):

Mpw peanusaumn ANCUMNINHBI MOTYT UCMOMb30BaTLCA TEXHOMOMMU 3NIEKTPOHHOTO 06YyYeHnst n
AVCTaHUMOHHbIe obpa3oBaTenbHble TEXHOMOrMM Ha 6ase noprtana edu.vsu.ru, a Takke gpyrue
AOCTYNHbIe pecypchbl ceTn VIHTepHeT.

18. MaTepnanbHoO-TeXxHU4YecKkoe obecnevyeHme AUCLUNIIUHDI:

Ayantopusa Ons NEeKUMOHHbIX 3aHATUA: MynbTUMeAMa-npoekTop, 3KpaH Ans NpoekTopa, KOM-
NblOTEP C BbIXOOOM B ceTb «MHTepHeT». CneynanunanpoBaHHas Mmebenb (CTonbl y4eHn4eckume,
ctynbs, gocka). MNporpammHoe obecneyenune: LibreOffice v.5-7, nporpamma ans npocmoTpa
dannoB opmarta pdf, 6paysep.

Ayaontopus ans NpakTUYEeCKUX 3aHATUR: crneunanuanpoBaHHas mMebenb (CTonbl yYeHu4eckue,
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 AN NpoBeAeHUA TEKYLEeNn U NPOMEXYTOYHON aTTecTaumu

MNMopaOoK OLEHKM OCBOEHUS obydarowmumuca y4eGHOro martepuana onpeaensieTcs co-
[epXXaHneM creayoLwmx pa3aenos AUCLMNIMHBIL:

No HaumeHoBaHue KoMmne- WHankaTopsl
n/n pa3,1:1e12|\a/I (,)qﬂwy(j_luﬂv;nnm-lu TeHLIMM g(;ﬂc;eme;el_&mmﬂM OueHouHble cpeacTBa
1. | Pasgensbl 1-12 OlnK-1 OlK-1.1 KoHTponbHasa paboTa, NMCbMEHHBI 0nNpoc
2. | Pasgensl 1-12 OriK-1 OrlK-1.2 KoHTponbHas paboTa, MMCbMEHHbI 0ONpocC
3. | Pasgensl 1-12 OrlK-1 OrK-1.3 KoHTponbHas paboTa, MMCbMEHHbIA 0NpocC
lMpomexyToyHasa aTTecTaums Cnncok BONpOCOB K 9K3aMeHYy,
dopma KOHTporns — OK3aMeH npaxkTnyeckoe 3agaHve

20. TunoBble OUEHO4YHblIe cCpeaAcTBa U MeToAuYeckMe Marepuanbl, onpeaensiowume npo-
Leaypbl OLeHMBaHUS

20.1. TeKywWMN KOHTPOJb yCNEeBaeMoOCTH

KoHTponb ycneBaemMoCcTV Mo AMCUMMMAMHE OCYLLECTBNSAETCS C MOMOLBI CrieayoLmnx
OL€HOYHbIX CpencCTB:
— KOHTpOsnbHasga paboTa;
— MUCbMEHHbIN ONpPOC.

I'Iepel-leHb 3agaHuMn ans KOHTPOJIbHbIX pa60T

KoHTponbHasa paborta Ne 1
BapuaHTt 1
. Onpepenutb MHOXecTBa AlUB, A(B, A\B, B\ A AAB, ecnu

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

PelwunTb HepaBeHCTBO: | X+2|+|Xx—2|<12.

o

w N

. [lokasaTb C MOMOLLbIO METOAA MaTeMaTUYECKOM MHAYKLUMW crieaylolee yTBepXKaeHne:

I,(nll), (Ck +Ct= Ck+1)

) 1
. QokasaTtb, 4to lim x, =0, eciu x;=—, neN.
N—00 n!

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

D

N, aN
. Hantn: lim (2)—+3
n—)OO( 2)n+l 3n+1

ol

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

={x:|x-1<2}, B={x:|x-1]+|x-2]<3}.

. PelwunTb HepaBeHcTBO: | X |>] X +1].

—

w N

. [lokasaTb C NOMOLLIbIO MeToAa MaTemaqueCKoﬁ WHOYKUUW crieaytollee yTBepKaeHue:

ANl



2n

4. okasatb, yto lim X, =0, ecru x, = 7 neN.
n—o0 n°+3
-1
_ (1 23 -1)"n
5. Hantu: lim ———+——..+L.
nso(N N N n

KoHTponbHas padorta Ne 2
BapuaHT 1

Bbluncnutb cnegywuwme npeaernbl.

1 fim XoAatdx-a

X—a x2—a2

2. lim (1-x)tg =
x—>1( ) g 2
1

3. lim (x+eX)X .
x—0

X
4. lim (sinl+cosiJ .

X—>00 X X

5 lim \/3+§x—\/x+4'
x>l 3x° -4x+1

BapuaHTt 2
Beluncnute cnegyowme npegensi:

fim (1—&)(1—3&)...(1—%_

1.
x—1 @-x)"1
2
2. lim X .
x—0 +/1+ XSin X —~/COS X
3 lim Inx—Ina_
Xx—a X—a
4. lim [sinIn(x+1) —sinInx].
X—>0
. 3x% +4x+1

. lim )
x—>1X+3-/3x+5

KoHTponbHasa pabora Ne 3
BapuaHT 1
Mcnonb3ys pasnuyHble MeTobl, HAUTW UHTerpanbl:

dx
' J.1+ sinx’
dx
pvn

3 J' dx
X1+ X1



4. J\/?In2 X dX.
5. Ixsin\/;dx.

BapuaHT 2
Ncnonb3ys pasnuyHblie MeToabl, HAUTK MHTErpansbi:
1. I 2 & 3/2°
(x“+1)
2. J'cos2 x dX.

3. _[x331+ x2 dx.
4. J'xzsin4xdx.
5. j aZ —x2 dx.
KoHTponbHas pabora Ne 4

BapuaHTt 1

1. MNonb3ysce onpeperneHnem (cymmbl [apby), HaWTKM 3HavYeHue criegylowero onpege-
NEHHOro MHTerpana:

2
fxzdx.
-1
2. Monb3ysAck pas3nuMyHbIMU METOAAMU, HANTK criedytoLLMe onpeaerneHHbIe HTerpans:
2
n./[ X TJ-C dx
2 ’ - .
/214X cos X gLltsinx

3. Bbumncnutb anuHy ayru crnegyowen KpuBow:

y=Inx, \/§£x£\/§.

4. Hanitn o6bem Tena, orpaHU4YeHHOro CneayoLmMMm NoBEPXHOCTAMMU:

2 2 2
X Y4
—2+y—2+—2:1, Z:i'C.
a“ b

C
5. Bbl4MCNUTbL HECOBCTBEHHbLIN MHTErpan:

BapwuaHT 2
1. Monb3ysacb onpeaeneHnem (cymmbl Japby), HANTU 3HaYeHWe crnenyowero onpene-
NEHHOro MHTerpana:
/2
[ sinxdx
0

2. [Monb3yscb pasnuyHbLIMM METO4AaMMU, HANTU criegyowme onpeaerieHHble MHTerpanol:
2
e 2
J- x2arctg X

jln x dX,
1 5 1+cosx

3. Bblumncnutb anuHy ayru cnegyowen KpuBown:

dx.



s
y =Incosx, OSXSE.

4. Hantn o6bem Tena, orpaHU4EHHOro cneayoLwmMmy NoBEPXHOCTAMMU:
c
x2+y2+z2 =4, z:J_rE.

5. Bbl4MCNUTbL HECOBCTBEHHbIN MHTErpan:

Jl- dx
0 (2—x)V1-X '

KoHTponbHasa paborta Ne 5
BapuaHTt 1
1. [lokasaTb HENOCPEACTBEHHO CXOAMMOCTL CreayoLWero psiaa u HamT ero CyMmy:
111 pn-t
St
2 4 8 oh-1
2. WccnepoBatb Ha CXO0AMMOCTb CreayoWmnin 3HAKONOCTOAHHbIV pSa;

+...

n2
© (2n2+1
n:]_ 2n2+3

3. NccnepgoBatb Ha cxoAMMOCTb CReayoLnii 3HakonepeMeHHbIV psAa:
2

i 1) sin '
n=1

n

4. MNMonb3yAacbk MaxopaHTHbIM Npu3HakoM Bereplutpacca gokasaTb paBHOMEPHYH CXO-
ANMOCTb B yKa3aHHOM NPOMEXYTKE CrieayoLwero pyHKLMOHanbLHOro paaa:

0

cosnx
—n o’ |X|<+OO .
n:]_X +3

5. OnpegenuTb pagnyc U MHTepBan CXoAUMOCTU, a Takke uccneaoBaTb NoBeAeHWe B
rPaHMYHbIX TOYKaX MHTEpBana cXxoauMOCTU CrieayoLero CTeNeHHoro psaa:

iﬂ(ﬂj "

|
oon! e

BapwuaHT 2
1. lokasaTb HENOCPEACTBEHHO CXOANMOCTb CreayoLero psaa n HauTu ero Cymmy:

S (VAr2-2ari+ i)

n=1
2. NccnepoBaTb HA CXOOUMMOCTb CreayoLWMIA 3HAKOMOCTOAHHbLIN PA4;:

T

o1 n+1
3. ccnepoBaTb Ha CXOOMMOCTb CreayloLmMini 3HaKONEPEMEHHbIV P
1 mn?



4. Monb3yacb MaXopaHTHbIM NpuU3HakoMm Bereplutpacca gokasaTb paBHOMEPHYH CXO-
ANMOCTb B yKa3aHHOM MPOMEXYTKe crefyoLwero yHKLMOHanN6LHoro paaa:
2X

o0
> arctg | X]< 0.
n:]_ X2 + n3

5. OI'Ipe,D,eJ'II/ITb paanyc n nHTepeast CXoounMocCTH, a Takke Uccriegosartb nosegeHne B
rPaHNYHbIX TOYKaX MHTEPBasia CXoanMoCTu creayrulero CterneHHoro p4aaa.

S e

n=1 n

KoHTponbHasa paborta Ne 6
BapuaHTt 1
1. B 3agaHHOM MHTepBarne pasnoxuntb B pag Pypbe pyHKUMLo:
f(X)=sinax, xe[-mn], aeR\Z.
2. MpeacTtaButb nHTerpanom Pypbe cnegyoyo QyHKLUMIO:

f(x):{sin X, X<
0, X > .

3. Hantn npeobpasoBaHune Pypbe Ana pyHKUNN:

X
COS—, X<,
f(x)=1 2

0, X > .
4. B 3agaHHOM MHTepBarne pasnoxuTtb B pag Pypbe pyHKLMIO:
f(X)=x-1, xe(-2;2).
5. PasnoxuTb B pag ®ypbe yHKUMIO, 3a4aHHY0 rpadouyecku:
Y

(R

0

o N
el

BapwuaHT 2
1. B 3agaHHOM MHTepBane pasnoxutb B psg Pypbe yHKUMIO:

f(x)= X2, xe [-m; 7]
2. MNpencrtaButb MHTErpanom dypbe cnegyroLyto OyHKLMIO:

<m/2,
£(x) = CosX, X<m/2;
0, X>m/2.

3. Hantn npeobpasoBaHune Pypbe ans QyHKUNN:
x2
f(x) =exp 5 COS X.

4. B 3agaHHOM WHTepBare pasnoxuTtb B pag Pypbe pyHKUMIO:



2, —T<Xx<0;

1
f(xX)=<=, x=0;
(x) >

-1, O<Xx<m

5. PasnoxuTb B pag ®ypbe yHKUMIO, 3a4aHHY0 rpadouyecku:
v

14

KoHTponbHasa pabora Ne 7
BapuaHTt 1
1. N3MeHUTb NopsiAoK MHTErPUPOBaHMS:
0 4+y?
[dy [ f(xydx.
-2 -2-y

2. [Nepenaqa K nonapHbIM KoopavHaTaMm, BbIYUCTIUTb ”\/xz + y2dxdy, roe obnacte D
D
orpaHuyeHa kapanouaon r =a(l—cose).
3. Bbumncnutb ¢ NoMoLLb0 ABOVMHOIO MHTErpana nnowanb ourypbl, OrpaHU4EeHHON NINHN-
AMU y=x2, y=4x2, y=4.
4. Hantn o6bem Tena, orpaHN4YeHHOro NOBEPXHOCTSAMM
z=1+y2, Xx+y=1 x=0, y=0, z=0.

5. Bbl4MCNUTL KPMBOSTMHENHbIV UHTErparn j (X+y)dx—(x—y)dy, Boonb nomaHHon OAB,

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

BapuaHT 2
1. N3MeHnTb NopsaoK MHTErPUPOBaHMS:
2 442x°
fax [ f(xy)dy.
0 4-x°
2. Bbluncnutb Upsinz @dpdo, roe obnactb D orpaHu4eHa OKPYXXHOCTbIO p =3C0S .
D

3. Bbumcnutb ¢ NoMoLLb0 ABOMHOIO MHTEerpana nnowaab purypbl, orpaHUYeHHOn 3-
2 2
X

J'IVII'ICOM—+y— =1.
16

25
4. Hantn o6bem Tena, orpaHMYeHHOro NOBEPXHOCTAMM

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



5. BblMMCNUTb KPUBOSTMHENHBIA MHTErpan _[(xz + yz)dx+(x2 —y)dy, BOONb NIMHUMK
L
L: y=x, om A(-L-1) oo B(2;2).

KoHTponbHasa padoTta Ne 8
BapuaHTt 1
1. BocCTaHOBUTb aHaNUTUYECKYt0 B OKPECTHOCTU Toukn z =0 dyHkumio f(z) no mnaeect-

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

2. Bblumcnutb nHTErpan j?- Re z2 dz, roe L — oTpe30oK NpsiMON, COEeANHSAIOLLMIA TOYKN
L
7 =1+2i n 2, =2+4i.

3. Vicnonb3ysa nHterpansHyto oopmyny Kowum, BbIMMCNNTL MHTErpan:

mL%dz, L: |z|=2.

T
L{,_T
2
dz :
4. Vicnonb3ys TeopeMy O Bbl4eTax, BbIMUCAINTbL MHTErpan: mz— L: |z+2i|=2.
LZ2°+2
- z+1 )
5. HanTtun BCce nopaHoBCKue pasnoxeHunsa pyHkuum f(z) :ﬁ no creneHsam (z—-1-2i).
z(z-
BapuaHT 2
1. BoccTaHOBUTbL aHaNMUTUYECKYHO B OKPECTHOCTU TOYKM Z =1 ¢pyHKumo f(z) no nseect-
HOM MHUMOW YacTn v(X,y) = y—L n 3HaveHuo f (1) =2.
X2 + y2

- 1 1.
2. Bblamcnutb nHTErpan J'z dz, roe L — gyra napabonbl OT TOYKN Z; = _§+EI [0 TOYKU
L
Z, =1+2i.

3. cnonb3ysa nHTerpansHyto popmyny Kowmn, BbIMUCTIUTL MHTerpan.
Cosz
f—=0dz, L: |z]-2.

£

(22 + Z)dz
4. \cnonb3ysi TEOpeMY O BblYeTax, BbIMUCINTL MHTErparnt: []j

L(z—l)(z—i)Z’

- z-1 :
5. Hantn Bce nopaHoBckue pasnoxeHus pyHkunn f(z) =———— no crenenam (z—-1-3i).

z2(z+1)

L:|z-2i|=2.

TpeboBaHUA K BbINMOSTHEHUIO 3aA4aHUN KOHTPOJIbHbIX paboT Ne 1-8:

KoHTpornbHble paboTbl BLIMOMHAKTCA CTyAEHTaMu B COOTBETCTBMM C 3adaHueM. Pelue-
HWUS1 BCEX 3aay M MOSICHEHUS K HAM OOJSMKHbI ObITb AOCTAaTOYHO NoapobHbIMKU. Mpu Heobxoau-
MOCTU criegyeT aenatb COOTBETCTBYHOLLME CCbISIKM HA BOMPOCHI TEOPUN C yKa3aHWeM ¢opmyr,
TeopeM, BbIBOLOB, KOTOPbIE UCMOMNb3YOTCA NPU peLleHnn aHHOW 3agayn. Bece Bbluncnenna (B
TOM Yucre M BcrnomMoraTenbHble) Heob6X0aAMMO AenaTb NOSHOCTLI0. YepTexn n rpadukn Oonx-
Hbl ObITb BbINOSIHEHbI AaKKYpPaTHO U YETKO C yKasdaHMeM eguHuy, macwtaba, KoopaAnHaTHbIX OCen



N Opyrnux 3nemMeHTOB 4YepTexa. Ob6bsicHEeHUs K 3agadYamM OOMMKHbI COOTBETCTBOBATbL TEM 060-
3Ha4YeHUAM, KOTOpble OaHbl HA 4YepTexe. PeweHne 3agaHunin OOMKHO conpoBoXaaTbCA COOT-
BeTCTByPOU.leVI aprMeHTaLlMGVI M BbIMOJTHATLCA CaMOCTOATESIbHO.

KpuTepum u WwiKanbl oLeHMBaHUA KOHTPOJIbHbIX paboT Ne 1-8

Likana oueHnBaHus
(cymmapHbIn % npaBunbHO
peLLeHHbIX 3a4aHun K.p.)

Kputepum oueHnBaHus

KOTJTUHHO»
(85% —100 %)

OueHka «OTNWYHO» BbLICTABMSETCS, €CNU CTYAEHT BbIMOMHUI
BCE NATb 3ajaHuWii KOHTPOSIbHOW PaboThl 6e3 OLWMOBOK U HeJoYe-
TOB WM JONYCTWN He Gornee 0fHOTO He3HaYUTENBHOTO Hepoue-
Ta.

«XopoLuo»
(71% — 84 %)

OueHKa «XOpOLLO» BbICTABMNAETCA, €CNW CTYOAEHT BbINOMHUM
paboTy NOMHOCTLIO, HO AOMYCTUN B Heil He BGornee oAHOW Herpy-
6ol ownbKkM 1 ogHOro Hego4eTa, Unu He Gonee ABYX Hedo4e-
TOB.

«Y[AOBMNETBOPUTENBHOY»
(51% — 70 %)

OueHka «yOoBneTBOPUTENbHO» BbICTABMSETCS, €Criv CTyOeHT
NPaBUSIbHO BbLIMOMHUIT HE MeHee MONoBMHbLI PaboTbl UNKU Aony-
cTun He 6onee AByx rpybbix oWMBOK, Unn He Bonee OAHOW rpy-
©o1 n ogHon Herpybon owmnbkn n ogHOro Hego4deTta, Unn He 6o-
nee AByXx-Tpex Herpybbix ownboK, Unm ogHon Herpybom owmbkm
N TpEX HEeJOYETOB, UNN NPU OTCYTCTBUM OLUIMBOK, HO NpU HanNu-
YW YeTbIPEX-NATU HELOYETOB.

«HeynoBneTBOpUTENIbHO»
(0% — 50 %)

OueHka «HeyooBNeTBOPUTENBHOY» BbICTABMNSETCS, €Cnu CTy-
OEHT AONYCTUM YMCNO OWMBOK M HeAo4eToB, NMPEBOCXOAsLLee
HOPMY, NPK KOTOPOWN MOXET BOblTb BbICTaBreHa oueHka «3», Unu
€CInu NpaBuibHO BbINONHWU MEHee MONoBUHBLI paboTbl.

MNepeyeHb BONPOCOB ANsi TMCbMEHHbIX ONPOCOB

Pazgen 1. Teopus MHOXecTB. YucnoBblie MHOXecTBa. OToOOpaxeHMe MHOXECTB.
1. MHoxecTtBa. Onepaumm Hag MHOXeCTBaMM.
2. CeoicTBa onepauuin nepecevyeHuns, oobeanHeHNss pasHoOCTU, AeKapTOBOro nponaeseae-

HUA.

6.

7.

8.
9.

3. MHOXeCTBO HaTyparbHbIX YMcen.
4.
5. KoMmnosuuus otobpaxkeHnin. CIopbeKTUBHbIE U MHBEKTUBHbIE OTOOpakeHusi. BUeKTUBHbIE

MeTog maTeMaTUYECKON MHAOYKLNN.

oTobpaxeHunsi. ObpaTHoe oToBpakeHue.

CueTHble MHOXecTBa. MHOXECTBO LieNbiX YNCEST, MHOXECTBO pauuoHanbHbIX YACEN.
MNOTHOCTb paunoHanbHbIX Yncen. [lencTBuTeribHble Yicna.

AkcnomaTtmka gencTBUTENbHbIX Yncen. CHETHOCTb MHOXECTBA pauMOHarbHbIX YACen.
Hec4eTHOCTb MHOXECTBa BeLECTBEHHbIX Yncen. Mogynb, abcontoTHasi BenmymMHa yucna.
[MpoMeXyTKKN, OKPECTHOCTM.

MpUHUKMN BNIOXEHHbIX OTPE3KOB.

10. OnemeHTapHble (PYHKLMM BELLECTBEHHOIO NEPEMEHHOIO.
11. BuHom HbloTOHA.
12. OrpaHMYeHHbIe MHOXECTBA. TOYHbIE rpaHn MHOXeCTB. CBOMCTBA TOMHOW BEPXHEN U

HWXXHEW rpaHn MHOXeCTBa.

13. MNMoHAaTMe nocnegoBaTenbHOCTM U NoAnocneaoBaTeNbHOCTH.

Paspgen 2. Npepen uncnoson nocnepoBartenbHocTU. Npeaen yHKUUKN, HenpepbIBHOCTD.

1.
2.
3.

Mpenen nocnegosartenbHOCTU. EQMHCTBEHHOCTL Npeaena.
[MpepenbHbIM Nepexo B HepaBeHCTBax.
BeckoHeyHO manble 1 6eckoHe4vyHo bonbluMe nocrneaoBaTeNbHOCTU.



4. CBOMCTBa CXOOALWMXCA NocrnegoBaTesibHOCTEN.

5. MoHOTOHHbIE nocriegoBaTtenbHoCcTU. CyllecTBoBaHWe npeaena y MOHOTOHHOM nocneao-

BaTesribHOCTU. ApudmMeTnyeckne onepaumm n npegerbHbIn nepexos.

3ameyvaTenbHbI Npeaest U Yncno e.

Teopema bonbuaHo-Beneplitpacca.

Mpepen cdyHkuum no MNerHe, no Kowwn. SkBMBaNeHTHOCTb onpeaeneHnin npegena no

"enHe 1 no Kowwuw.

9. CeowctBa npegena. lNpeagensHbl Nepexos B HepaBeHCTBaX U Npy apnumMeTnHecKknx
aencteusix. OQHOCTOPOHHME Npeaensl.

10. lNepBbI 1 BTOPOW 3amMeyaTenbHble npeaensl.

11. beckoHe4yHO Manble n 6eckoHe4vHO 6onblumne. CpaBHeHUe 6eCcKOHEYHO Marnbix K 6ecko-
HEeYHO 6oMbLUNX.

12. HenpepbIBHOCTb (PYyHKLUUM B TOYKE M HA MHOXecTBe. OQHOCTOPOHHASA HEMPEPbLIBHOCTb.
HenpepbIBHOCTb COXHON QOYHKLUN.

13. HenpepbIBHOCTb aneMeHTapHbIX pyHKuun. Knaccudukaums Tovek paspbisa.

14. TeopeMbl 0 HENPepPbIBHbLIX YHKUMNAX: NepBas U BTopasi TeopemMbl Beneplwitpacca, Teo-
pemMa bornbuaHo-KoLwwm 0 NpOMEXyTOHHOM 3HaYEHUN.

15. PaBHOMepHasa HenpepbIBHOCTb. Teopema KaHTopa 0 paBHOMEPHOW HENPEPbLIBHOCTMU.

© N o

Paspnen 3. AuddepeHumanbHoe ncumcneHme pyHKLMmM oqHON NnepeMeHHOMN.

lMpoussogHasa pyHKUMN. [[eoMeTprnYecKumn N pn3anyecknin CMbICII.

OudppepeHunpoBaHe aneMeHTapHbIX OYHKUUNA.

MpaBuna gnddpepeHumpoBaHuS.

MponsBogHas obpaTHOM N CAOXHOW OYHKLNN.

. AudppbepeHumnan pyHkunn.

lMpownssogHblie n andepeHumansl BbICLLNX NOPSAKOB.

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

MpaBuno Jlonntans packpbITUs HeonpeaeneHHOCTEN.

®opmyna Tennopa. OctaTtouHbIn YnieH B dopmyne Tennopa B popme JlarpaHxa u B

dopme [leaHo.

10. ®opmynbl MaknopeHa anemMeHTapHbIX PYHKLMNA.

11. SkcTpemMym yHKUMK. Heobxogmmble n 4OCTaTOYHbIE YCNOBUA 3KCTPEMYMA. Bbinyknbie n
BOrHyTble oyHKUMKN. Toukn nepermnba. MNMpusHakm Touek nepermnba.

12. ccnepoBaHne CBONCTB (PYHKLUNIN C MOMOLLLIO NPON3BOAHBIX.

©CoNorwWNE

Paspnen 4. UHTerpanbHoe ucuucneHme yHKLuMmM oaqHON nepemMeHHOM.

lMepBoobpasHasn yHKLMN, CBOMCTBA NEepBOOOpa3HbIX.

HeonpegeneHHbIN nHTerpan.

dopmyna 3aMeHbl NeEPEMEHHbIX, UHTErPUPOBAHNE MO YacTaAM.

MHTerpnpoBaHue paumoHarnbHbIX U MppaumoHasbHbIX QOYHKLUMWNA.

WHTerpupoBaHne TpUroHOMETPUYECKUX U APYIUX TPAHCUEHOEHTHbIX (PYHKLNNA.

OnpepaeneHHbI MHTErpan Pumana. Ycnosue cyllectBoBaHUs uHTerpana Pumana.

dopmyna HetoToHa-J1lenbHmua.

CsowncTtBa nHTerpmpyemomn pyHkumm. Teopema o cpegHem.

dopmyna 3amMeHbl NEPEMEHHON U MHTErPUPOBAHNA NO YaCTAM B ONpedeneHHOM uHTerpa-

ne.

10. HecobcTBEHHbIE MHTErpansl 1-ro poaa.

11. HecoGCTBEHHbIE MHTErpanbl 2-ro poaa.

12. IHTerpnpoBaHne BEKTOPHO3HAYHbIX (OYHKLNIA.

13. MNpunoxeHna onpefeneHHoro MHTerpana: nnowanb nNaockon urypbl, AnNvHa Oyru Kpu-
Bow. [nowaab NOBEPXHOCTU BpaLLEeHMS U 06beM Tena BpalleHus.

©CoNorwWNE



Paspnen 5. Yncnosble u pyHKLMOHaNbHbIE psiabl. CTeneHHble psAabl.

PpwnE
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9.

Yucnosble psaabl. HYacTuyHble cyMMbl. CXOOMMOCTb.

CeowcTBa cxogsuwmxcsa psgos. Kputepun Kowww.

[Mpu3Hakn cxoguMOoCTU PSAOB C NOSTIOXUTENBHBIMU YNeHaMu.

3HakonepeMeHHble pagbl. ABConoTHaA M ycrnoBHast cxoammocTb. CBoncTBa abCOMNOTHO
CXOOsLLMXCSA PSOOB.

3Hako4vepegyowwmecs paabl. MNpusHak JlenbHuua.

3HakonepeMeHHble psaabl. MpusHakm Abens n dupuxne.

®PyHKUMOHanbHbIE PsAbl U NOCreaoBaTelbHOCTMU.

PaBHOMepHas “ HepaBHOMepHas CXOOMMOCTb. YCNoBME pPaBHOMEPHOW CXOAUMOCTMU
dYHKLMOHarbHOro psiaa.

HenpepbIBHOCTb, AnddepeHUnpoBaHNE U UHTErPUPOBaHME (PYHKLNOHANbHbIX PALOB.

10. CteneHHble psgbl. Obnactb CX04MMOCTU N paguyc CXOAMMOCTU CTENEHHOro psiaa.
11. Pag Tennopa. MNMpnbnmxeHHble BblMMCNEHUS C NOMOLLbIO pagoB. opmyna CTupnuvHra.

Pasgen 6. Paabl ®ypbe.

arwndE
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Pagbl dypbe. OpToroHansHble cuctemsl yHKUMA. KoaddpuumneHTsl Pypbe.

CxogmnmocTb psaa Pypbe B TOUKe.

MpenctaBneHne yHKUMN pagom dypbe.

MpusHak OQupuxne.

MpenctaBnenne yHKuMn psgom dypbe: crydam Nepnogumyeckon U HenepuoamyvecKkomn
YHKUMN.

MpenctaBnenne yHkUMn pagom Pypbe: cryvyarm NPon3BOSIbHOMO NPOMEXYTKa, YETHOMW U
HeYeTHON PyHKLNN.

WHTerpan dypoe.

MpencrtaBneHne yHKUMA nHTerpanom dypoe.

Paszpgen 7. ®yHKLUUN HECKONbKNX NEPEMEHHbIX.

©CoNorwWNE

MpoctpaHcTtBo R". Hopma. CxogumocTb B R". NokoopanHaTHas cxoanMoCTb.
®PyHKUMM MHOTUX NepeMeHHbIX. [pegen. HenpepbIBHOCTb.

Teopembl Benepwtpacca ons pyHKUNMN HECKOSTbKUX NepEMEHHbIX.
OudppepeHunpoBaHme ckanAapHbIX PYHKLNUW HECKONBKUX NepeMEHHbIX.
YacTHble Npon3BoaHble (PYHKLMM HECKOSbKNX NEePEMEHHbIX.

MonHbIn guddepeHunan.

[MpounssogHas no HanpasneHuto. 'pagneHT.

OndbhepeHLNpyeMOCTb CIIOXKHOM (PYHKLNN.

. HacTHble npounssoaHble n anddepeHumansl BbICLLUMX MOPALKOB.

10 dopmyna Tewnnopa.
11. HesaBHble pyHKUMKN. Teopema O HESBHOM (PYHKLNN.
12. AndbdepeHumpyemble otobpaxeHus. Teopema 06 obpaTtHOM O0TOBpaXKeHUMW.

Paspgen 8. 3apaumn Ha akcTpemyM. MHTerpanbl, 3aBUCSALLME OT NapamMeTpa.

1.

AkcTpeMym yHKUMM MHOTMX NepeMeHHbIX. Heobxoammble ycnoeus. MiccnenoBaHue cra-
LIMOHAPHbIX TOYEK.

2. [locTaTouHble YCNOBUS SKCTPEMYMA.

how
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YcnoBHbIN akcTpemyM. MeToa MHOXUTENen JlarpaHxa.

MHTerpansl, 3aBucsawme ot napameTpa. [NpenenbHbin nepexon, anddepeHumpoBaHme n
WMHTErpnpoBaHune nog 3HakoM UHTerpana.

HecobcTBEHHbIE MHTEerparnbl.

. PaBHOMepHasi cxoanMOCTb HECOBCTBEHHbIX UHTErPasioB, 3aBUCALLUX OT NnapameTpa.
. AnddepeHunpyeMoCcTb N UHTENPUPYEMOCTb MO NapameTpy HECOOCTBEHHbLIX MHTErparos.

WHTerpansl Onnepa.
Mamma-dyHKUuS.



Paspnen 9. KpaTHble nHterpansl.

1.

S S N
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[BonHon mHterpan. CeouncTtBa. [MOBTOpHLIM MHTerpan. BblumucneHne OBOWHLIX WHTerpa-
noB.

3ameHa nepemMeHHOM B IBOVIHOM UHTerpane.

AkobuaH oTobpaxeHus.

[1BOMHON MHTerpan B NONSPHbIX KOOPAUHATAaX.

TpounHoun nHterpan. Ceonctea. MNoBTOPHLIN MHTerpan. BeluncrneHne TpOnHbIX MHTErpanos.
3ameHa nepemeHHon B TPOMHOM uHTerpane. UunuHgpudeckue koopauHatel. Cdepuye-
CKMe KOOpauHaThI.

MpunoxeHna oBONHOIo MHTerpana.

[MpunoxeHnsa TPONHOIo UHTerparn.

Paspnen 10. KpuBonuHelHble U NOBEPXHOCTHbIE MHTErpanbl.

1.

N
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KpuBonnHenHble MHTerpanbsl NepBoro poga n nx ceonctesa. CeeaeHne K onpegesieHHoOMy
WHTerpany.

KpuBOnMHeNHbIE MHTErpansl BTOPOro poga u ux ceonctea. BeiuncneHune. Ceasb ¢ KpuBo-
NNHENHBLIMW NHTErpanammn NepBoro poaa.

MpunoxeHnsa KPUBOSNIMHENHbIX MHTErPasos.

®opmyna MNpuHa. MNnowaab urypol.

He3aBnCMMOCTb UHTEerpana oT Nyt MHTErpMpoOBaHUS.

[BYyCTOPOHHUE noBepxHOCTU. OpneHTaumsi NOBEPXHOCTH.

[MoBEpPXHOCTHbIE MHTErparbl NEPBOro poaa n UxX CBONCTBA. BbluMcneHne nHTerpanos.
[MoBEPXHOCTHbIE MHTErparbl BTOPOro poaa U X CBOMCTBA.

. [OTOK BEKTOPHOro Nonsi Yepes NOBEPXHOCTb.

10 [MpunoxeHnsa NoBepXHOCTHbIX NHTErpanos.
11. dopmyna OcTporpagckoro-laycca.
12. dopmyna Crokca.

Pazgen 11. 3nemeHTbl TEOpUMK NONA.

1.

CkansipHble nons. MNoTeHuman ckanspHoro nons.

2. BekTtopHble nons. BektopHble ninHuu.

3. oTOK BEKTOPHOrO Nong n ero onsnyecknin cMbichl.

4. [InsepreHuma BEKTOPHOroO Nons n ee pusndeckui cmolicn..
5. PoTop BEKTOpHOro nossi.

6.
7
8
9.
1

ConeHounaganbHOe U NoTeHUManbLHoe nonsi.

. Unpkynauma sektopHoro nosns n ee omnsanyecknuim CMbICr.
. Teopema CTtokca.

Teopema o BblipaXkeHun poTopa Yyepes KoopanHaTHblEe DYHKLIMM BEKTOPHOIO Mosisi.

0. Teopema OcTtporpaackoro-lraycca B BEKTOPHON hopMe.

Pasnen 12. OcHOBbI KOMNMEKCHOro aHanu3sa

1.
. DYHKLMNA KOMMNSIEKCHOrO nepeMeHHoro. ronioMmopdHble yHKLUMN.

2
3.Mpeaen n HenpepbIBHOCTb DYHKLMM KOMMIEKCHOMO NEPEMEHHOTO.
4.
5
6

\l

KomnnekcHasa niocKoCTb.

MpounssogHas OyHKLUMN KOMMNNEKCHOro nepemMeHHoro. Ycnosusa Kowmn-Pumana.

. KoHhopMHbIE O0TOBparkeHus.
.[eomeTpuyecknin cmbiCn MOAYINS U aprymeHTa Npou3BOAHOM (PYHKUMK KOMMEKCHOro rne-

PEeMEHHOTO.

. HTerpupoBaHue oyHKLMA KOMMNNEKCHOIO NepeMeHHOoro.
8.
9.

WHTerpanbHas Teopema Kowun.
Pagbl Tennopa n JlopaHa.

10.0Ocobbie To4YKU. BblueThl.



Tpe6oBaHUsi K TUCbMEHHbLIM onpocam no pasgenam 1-12:
MUCbMEHHbIe ONPOChI BbIMOMHSATCA CTYAEHTaMU B COOTBETCTBUM C MOSNyYEHHLIMU BO-
npocamun. OTBETbI Ha BOMPOCHI AOSMKHBLI ObITb NPaBUMNbHBIMK, 4OCTATOYHO MOAPOOGHLIMU U Bbl-

MOJTHATBCA CaMOCTOATESIbHO.

KpMTepMM M WKanbl oueHnBaHA NMCbMEeHHbIX ONPOCOB NO pa3genam 1-12:

Lkana oueHnBaHus
(cymMapHbIn % npaBunbHLIX OTBETOB
NMCbMEHHOro onpoca)

Kputepum oueHnBaHus

COTJTUHHO»
(85% —100 %)

OueHKka «OT/IMYHO» BbLICTABNSETCH, €CNU CTyAeHT Hanucan
MoJSiHble, pa3BepHyTble OTBETbl Ha MOCTaBfIEHHbIE BOMPOCHI,
nokasan COBOKYMHOCTb OCO3HaHHbIX 3HaHWIM Mo pasgeny Awc-
LUMNUHbLI; B OTBETE NPOCMEXUBAETCA YeTkas CTPYKTypa 1 noru-
yeckas nocrieqoBaTefibHOCTb, OTpaXatollasi CYLHOCTb packKphbl-
BaeMbIX NoHATUIA. OTBET U3NOXEH MaTeMaTU4yeckUM SI3bIKOM C
MCMONb30BaHWEM WHCTPYMEHTapus U3y4aemoi OMCLMMIUHGI.
MoryT ObiTb gonylieHbl HeGomnbluMe HepoyeTbl NMpu [okasa-
TENbCTBE TEOPEM.

«XopoLuo»
(71% — 84 %)

OueHKa «XOpoLLO» BbICTaBNAETCS, €Cnu CTyAEeHT Hanucan He-
[0CTaToOYHO NOfHbIE N pa3BepHyTble OTBETHI Ha Bonpockl. Jloru-
Ka 1M nocrnegoBaTenbHOCTb U3MOXEHUS UMEIDT HapyLleHus. [o-
nyLeHbl OWKBKN B pacKpbITUM MOHATUIA, ynoTpebneHnn Tepmu-
HOB. YMEHME packpbITb 3Ha4YeHMe 0BOBLLEHHbIX 3HAHUIA HE No-
KasaHo, crnaboe BnageHne MHCTPYMEHTapueM y4ebHou aucum-
nnuHbl. nceMeHHoe odopmneHne OTBeToB TpebyeT Hebornb-
LUMX NOMpPaBOK N KOPPEKLMW.

«YO0BNETBOPUTENBHO»
(51% — 70 %)

OLl,eHKa «yaoBNeTBOPUTEITbHO» BbICTAaBNAETCA, €Clin OTBeTbl
CTyOeHTa Ha BOMpOCbl npeactaBnsieT coboin paspo3HEHHble
3HaHUA C CyLlecTBeHHbIMM owwmnbkamu. [MpucyTtcTBytoT bpar-
MEHTAPHOCTb, HEMOIMMYHOCTb M3MNoXeHusi. OTCYTCTBYIOT BbIBO-
[bl, KOHKPETU3aUMS U [0Ka3aTENIbHOCTb U3NOXEHMS.

«HEeyO0BMNEeTBOPUTENILHOY
(0% — 50 %)

OueHka «HeyOoBNeTBOpPUTESNIbHO» BbICTaBAETCA, €Cln OTBEThI
CTyAeHTa Ha BOMpPOCbl MOJIHOCTbKD OTCYTCTBYKOT WU OaHbl CO-
BCEeM HenpaBuiibHble OTBETbI HA NOCTABJ1IEHHbLIE BOMNMPOCHI.

20.2 NpomexyToyHana aTrectauums

MpomexxyTouHas aTTectaums No AMCLUMNIIMHE OCYLLIECTBSAETCS C MOMOLLbIO CreaytoLLmx

OL€HOYHbIX CPeaCTB:

— cobeceaoBaHve No 3Kk3aMeHaUWOHHbIM BuneTam, cogepkallmMm ABa TEOPEeTUYECKMX BO-

npoca u npakTtn4yeckoe 3agaHue.

MepeyeHb BONPOCOB K 3K3amMeHaM

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

PwbdPE

CTU U UX CBONCTBA.
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10 OpHOCTOpOHHME Npeensl.

MHoXecTBa 1 onepaumm Hag HUMMN.

OrpaHunYeHHble MHOXeCTBAa. TOYHasi BEPXHSIS U HMKHSAS TPaHN MHOXECTBaA.

MoLLHOCTb MHOXecTBa. CUYeTHble U HecYeTHble MHOXEeCTBA.

MocnepoBaTenbHOCTU. BeckoHe4yHo Manble n 6eckoHe4vHo BonbluMe nocrneaoBaTesibHo-

Mpenen nocnegosartenbHocTU. Kputepunn Kowwm cxognmMmocTu nocnenoBaTenibHOCTH.
MoHOTOHHbLIE nocnenoBaTensHOCTU. Teopema Beneplutpacca. Yucro e.
YactnyHble npegensl. lNMNognocnegosatensHocTn. Teopema bornbLuaHo.

®yHKuMK. OCHOBHbIE aneMeHTapHble PyHKUMK. CnoxHas dyHKUNA.

Mpepen dyHkumn. OnpenenerHne npegena gyHkumm no NeriHe n no Kowwn.

11. Kputepuin Kowm cywectsoBaHus npeaena QyHKUUN.




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 (OYHKLMN.

HenpepbIBHOCTb (PYHKUMM B TOYKE.

Knaccudurkaumnsa Todek paspbiBa yHKUNN.

CeowncTBa HernpepbIBHbIX (PYHKLNA.

Mcnonb3oBaHue cBOMCTBA HENPEPLIBHOCTU ANSA BblMUCNEHUS npeaena.
HenpepbIBHOCTb OYHKUMK HA MHOXeCTBe. ObLmMe CBOMCTBA (DYHKLUIN HEMPEPbLIBHbIX HA
oTpeske (Teopema Kowu, 1-a n 2-a Teopembl BerepLutpacca).

O6paTHasa yHkums. Teopema 06 obpaTHON PyHKLMN.

MpounsBogHasa yHKUMK. [eomeTprnyecknin n pusn4ecknin cMbici NPON3BOAHON.
OnddepeHumnan gyHKLUN.

Mcnonb3oBaHue anddpepeHuymnana ons npubnmxxeHHbIX BblYUCIIEHUN.

CB43b MexXay HenpepbIBHOCTLIO PYHKLMN 1 AndddepeHLNpYEMOCThIO.

[MpaBble 1 nesble NPOU3BOAHbLIE.

Mpasuna anddepeHympoBaHus.

[MponsBogHas CNoXXHOM (OYHKLNK.

MpounsBogHas obpaTHOM PyHKLMN.

lMpounsBogHas napameTpu4eckn 3agaHHoOM PyHKUUN.

[MpounsBogHas HesIBHO 3a4aHHON (PyHKUUMN.

MponsBogHble u andepeHymnansl BbiCLLMX NopsakoB. MNMpasuno JlenbHuua.
Teopemsbl 0 guddepeHumpyembix QYHKUNAX (4OCTaTOYHOE YCIOBUE NTIOKaNbHOro BO3-
pactaHusa unu yboiBaHna pyHkummn, Teopema ®epma, Teopema Ponns, Teopema Jla-
rpaHxa).

O606LeHHas Teopema KOHeYHbIX NpupalleHnin (tTeopema Kown).

PackpbiTne HeonpegeneHHocTew. [Npasuno Jlonutans.

®opmyna Tennopa.

dopmyna MaknopeHa.

dopmyna Tennopa ¢ octatovHbIM YrieHoM B doopMme NMeaHo, JlarpaHxa.

[locTtaTto4yHoe ycnoBue aKCTpemMyma B TEpMUHAX CTapLUNX NPOU3BOAHbIX.
WcecnepoBaHne oyHKUMKW. YcrnoBmne NOCTOSHCTBA U MOHOTOHHOCTU OYHKLMN.
NcecnepoBaHne oyHKUMIA. BbinyknocTb doyHKLMM 1 TOUkM nepernba. [JoctaTouHoe yCro-
BUE BbINYKITOCTU PYHKLMMW.

NcecnepoBaHne coyHKUMI. Toukm akcTpemyma. Hanbonbluee n HaumeHbLlee 3Ha4YeHNS

YyHKLMN.
ACUMNTOTHI.

Cnucok BonpocoB K ak3aMmeHy (1 Kypc, 2 cemecTp)

©CoNorwWNE

10.
11.
12.
13.
14.
15.

HeonpeneneHHbln nHTerpan. CBoncTBa HeonpeaeneHHoro nHTerpana.
MeToq 3amMeHbl NepeMeHHON B HeonpeaeneHHOM NHTerparne.

dopmyna MHTEerpupoBaHus No YacTsaM A4S HeonpeaeneHHoro nHrerpana.
MHTerpnpoBaHme paumoHanbHbIX BblpaXXeHUHN.

PaanoxeHune paunoHanbHon pobu Ha npocTenmne apobu.

MeTopq HeonpeneneHHbIX KO3(PPULNEHTOB.

MHTerpnpoBaHue nppaumoHanbHbIX BblpaXKeHUn.

NHTerpupoBaHune guddepeHumnansHoro buHoma. NoactaHoBkn dunepa.
MHTerpnpoBaHme TPUroHOMETPUYECKUX QOYHKLINMA.

OnpepgeneHHbi nHTerpan. NoHAaTue HTerpanbHoOnM CyMMbI.

BepxHune n HmxHme cymmbl [apby. Cornctea cymm [apby.
Heobxognmoe 1 gocTaTtoyHoe YCnoBmue MHTErpUpyeMoCTH.

CBoncTBa MHTErpUpyeMbIX PYHKLMNA.

OueHkun nHTerpanoB. Teopema o cpeHEM 3HAYEHUN.

OnpeaeneHHbI MHTErpan Kak pyHKums BepxHero npegena. ®opmyna HotoToHa-

JNlenbHunua.

16

. 3ameHa nepemMeHHoOV B ONpeaeneHHOM UHTerparne.



17. dopmyna MHTErpupoBaHUs NO YacTsM 4115 onpeaesieHHoro nHTerpana.

18. lNeomeTpuyeckune NpUIOXeHNa onpeneneHHoro nHTerpana. nvHa kpueon 1 nnowanb
NIIOCKON pUrypbl.

19. lNeomeTpuyeckune NpUOXeHUa onpeaeneHHoro nHTerpana. lNnowaab KpUBONMHENHON
Tpaneuum n o6bEM Tena BpaLleHus.

20. HecobcTBeHHbIV MHTErpan 1-ro poaa.

21. HecobcTBeHHbIM MHTErpan 2-ro poaa.

22. Teopema cpaBHeHUs. [ToHATME abConMTHON CXOAUMOCTU HECOBCTBEHHOIO MHTEerpana.

23. 3HaKonocTosiHHbIE psAabl. Heobxoammoe ycrnosme cxoanMocTu psaaa.

24. Kputepun Kowwm cxoanMOCTU 3HAKOMOCTOSIHHOIO psiaa.

25. Tpu3Haku cpaBHEHUSA 3HAKOMOCTOSIHHbIX PSAOB.

26. lNpusHak Janambepa, paavkanbHbii NpusHak Kowmy n nHTerpanbHbIn NPU3HaKk cxogun-
MOCTW 3HAKOMOCTOSIHHbIX PAO0B.

27. 3HakonepeMeHHble psiabl. ABCONTHasA M yCrioBHast CXOANUMOCTU paga.

28. TlpwusHaku JlenbHuua, Abensa n npuxne cxoaguMoCTU 3HaKonepeMeHHbIX PSaOoB.

29. [ewncteusa Hag psgamu. Cymma u npousseneHve psaaos.

30. 3HakonepeMeHHble psaabl. AGCOMTHAsS 1 yCrnoBHaa CX0OMMOCTUM psaa.

31. lMpusHaku JlenbHuua, Abens n Anpuxne cxoguMoCcTu 3HaKonepeMeHHbIX PSAOB.

32. ®yHKumMoHanbHble psabl. Obnacte cXo4MMOCTU (PYHKUMOHANbLHOro psaa.

33. Teopema o gudppepeHUNPYEMOCTU (PYHKLMOHAMNBHbBIX PSO0B.

34. Teopema 06 MHTErpnpyemMocTu (OyHKLNOHAmNbHbIX PSAOB.

35. PaBHOMepHaga cxogmumocTb. MaxopaHTHbIN Npu3Hak Beneplitpacca.

36. CrteneHHble psabl. IHTepBan n paguyc CXoaMMOCTW.

37. Psap Tewnnopa. Pag MaknnopeHa. OctaTouHbIV YneH psaga Tennopa B pasnuyHbIX
doopmax.

38. lNpuMmeHeHne psaoB Ans BblMUCTIEHNS «HEDEPYLLMXCS» NHTErpasnos.

39. OyHKUMOHanbHbIE NPOCTPaHCTBa (MeTpUYECKNe, NIMHENHbIE, MMnNbbepToBsbl). Onpeae-
NEeHnsa N NpUMepsI.

40. TpoCTpaHCTBO-KYCOYHO-HENPEPbLIBHbIX (PYHKLNNA.

Cnucok BonpocoB K aKk3aMeHy (2 Kypc, 3 cemecTp)
1. OcHoBHasi TPUroHoMeTpudeckas cuctema pyHKUUN.
2. 0O6006ueHHbIN psg Pypbe.
3. [lNpubnwuxeHne pyHKLMI B cpegHeM. DKCTpeMaribHOe CBOMCTBO KOIhPULMEHTOB
dypbe.
4. HepaBeHcTBO Beccena n ero cnegcraus.
5. Psg ®ypbe ana nepuogndeckon gyHkUMmn ¢ nepmogom T.
6. [Mpn3Hakn cxoanMMOCTU TPUrOHOMETPUYECKNX pAaoB Dypbe.
7. TpuroHomeTpuyeckune pagbl Pypbe A5s YeTHbIX U HEYETHbIX (PYHKLMIA, HeEnepuoanye-
CKNX (PYHKLNA.
8. [lpoctpaHcTtBa R" 1 MHOXECTBA B HUX. PYHKLMMN HECKOSTbKUX NepeMeEHHbIX.
9. MNpenen n HenpepbIBHOCTb PYHKLMU HECKOSTbKUX NEPEMEHHbIX.
10.YacTtHble nponsBogHble PYHKUNN HECKOSBKUX NEPEMEHHbIX.
11. AnddpepeHuman OyHKLNN HECKOSTbKUX NepeEMEHHbIX.
12.TTponsBoaHble CNOXHbIX (PYHKLNNA.
13.MHBapuaHTHOCTbL oopMbl NONHOro anddepeHumnana.
14.YacTHble Nnpon3BOHbIE BbICLLMX NOPSAKOB.
15. AndhdbepeHumarnsl BbICLUNX NOPALKOB.
16.OnpeneneHne akcTpemyma YHKUNA HECKONBbKNX NepeMeHHbIX. Heobxoanmoe ycnosue
aKkcTpemyma. [loctaTouHOe ycnoBue 3KkCTpemyma.
17.Teopema 0 cyLeCTBOBaHUN HESIBHO 3agaHHON pyHKUuK. [uddepeHumpoBaHme HesB-
HbIX PYHKLWNA.
18.KacaTenbHas nnockocTb U HOpMarsib K MOBEPXHOCTU.



19.TpounsBoaHas nNo HanpaBneHuo.

20.Mepbl NNOCKNX MHOXECTB, NOHATME MHOXecTBa Mepbl 0. Teopema 06 namepmmocTu
NSIOCKNX MHOXECTB.

21.[1BOVHOW UHTEerpan, ero CBOUCTBA.

22.[eoOMeTpUYECKMI CMbICN OBOMHOIO MHTErpana.

23.CBefeHne OBONHOIO MHTErpana K NnoBTOPHOMY.

24. fAlkobmaH oTobpaxkeHus, ero reoMeTpuYeCcKnin CMbICI.

25.3amMeHa nepeMeHHOM B ABOVNHOM MHTerpane.

26.[1BOMHON UHTerpan B NONAPHON CUCTEME KOOpAUHAT.

27.T1punoxeHns ABOVHOIO UHTerpana.

28. KpnBonuHerHble nHTerpansl nepeoro poaa.

29.KpnBonuHerHble nHTerpansl BTOpOro poaa.

30.Popmyna NpuHa.

31.Teopema 0 HE3aBMCUMOCTUN KPUBOSIMHEMHOIO MHTErpasa oT TPaeKTopun NHTErpupoBa-
HUS.

32.TpeactasneHne 06 opMeHTUPOBAHHOW NOBEPXHOCTU B TPEXMEPHOM NPOCTPAHCTBE.

33. TporHoM uHTErpan: onpeaeneHne, CBONCTBa, reOMETPUYECKUIA CMbICH.

34. TponHon nuterpan. MNpunoxeHns TPOMHOIo MHTerpana.

35.CBeaeHne TpPOMHOro MHTErpasna K noBTOPHOMY.

36.3ameHa nepeMeHHbIX B TPOMHOM MHTerparne.

37.TloBepxHOCTHbIE MHTErpanbl NePBOro poaa.

38.loBepXxHOCTHbIE MHTErparnbl BTOPOro poaa.

39.MNpunoxeHna NOBEPXHOCTHLIX NHTErpanos.

40.CBs3b Mexay NOBEPXHOCTHbIMU MHTErpanamMmm NepBoro n BTOpOro poaa.

41.Teopema OcTporpaackoro-laycca.

42.Teopema CToKca.

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

CkansipHble nons. 'pagneHT ckanapHoro nons.

BektopHble nons. NoToK BEKTOPHOro nonsi.

[nBepreHums BEKTOPHOIo Nons.

Linpkynsumna n potop BEKTOPHOIO Noss.

Teopema CToKca.

Teopema o BbIpa)keHUn poTopa Yepes KoopANHaTHbIE PYHKLMN BEKTOPHOIO Moss.

Teopema OcTporpaackoro-laycca B BEKTOpHOW hopme.

CneumnanbHble BUabl BEKTOPHbIX MOMen: NoTeHuManbHoe nose, corieHonaanbHoe none,

rapMoHu4eckoe norsie.

9. OnpepgeneHne cOBCTBEHHOMO MHTErpana, 3aBucsLLLEro OT napameTpa.

10. HenpepbIBHOCTb COBCTBEHHbIX MHTErParnos, 3aBUCALLMX OT NnapameTpa.

11. dndbdepeHumpoBaHne COBCTBEHHbIX MHTErparnos, 3aBUCALLNX OT NapamMeTpa.

12. NIHTerpnpoBaHue cOBCTBEHHbIX MHTErPanoB, 3aBUCALLMX OT NapameTpa.

13. OnpegeneHne n cxogMMocTb HECOBCTBEHHbIX MHTErpanoB, 3aBUCALLMX OT NapameTpa.

14. Tpu3HaKkn paBHOMEPHOWN CXOANMOCTM HECOBCTBEHHbIX MHTErpanoBs, 3aBMUCALLMX OT Na-
pameTpa.

15. CowcTBa HECOBCTBEHHbIX MHTErPanoB, 3aBUCALMX OT NapamMeTpa.

16. KomnnekcHble Yncna, nx naobpaxxeHme Ha NnocKOCTU.

17. Moaynb 1 apryMeHT KOMMJSIEKCHOro Yucna.

18. Anrebpaunyeckas, TpUroHoMeTpmyeckas 1 nokasatenbHass OPMbl KOMMEKCHOMO YMcna.

19. Onepauunu Hag KoMnnekcHbiMu Yncnammn. ®opmyna Myaspa.

20. KomnnekcHasa nnockocTb. OYHKUNA KOMMMAEKCHOro nepeMeHHoro. OCHOBHbIE 3fieMeH-
TapHble PYHKUUM KOMIMIEKCHOIO NePeMEHHOr0.

21. l'onomopHbIe PyHKUUK.

22. NMpepen n HenpepbIBHOCTb (PYHKLMMU KOMMNEKCHOIO NepemMeHHOoro.

ONoGOA~WNE



23. NMponsBogHasa yHKUMN KOMNIIEKCHOIO nepemMeHHoro. Ycnosus Kowmn-PumaHa.

24. 'mppoanHaMUYeCKU CMbICST NPOU3BOAHON aHANMUTUYECKON (PYHKUUMN.

25. KoHgopMHble oToGpaXeHus.

26. [eomMeTprYeCcKnin CMbICIT MOLYNSA U aprymMmeHTa Npou3BOAHON PYHKLMM KOMMIIEKCHOIO
nepemMeHHoro.

27. HTerpupoBaHue oyHKLUMIA KOMMNIEKCHOIO NepeMeHHOro.

28. NHTerpanbHasa Teopema Kown. HezaBUCMMOCTb UHTErpana ot nyTu MHTErpupoBaHus.

29. NHTerpanbHasa dopmyna Kowwn. MHTerpanbHoe npeactaBrieHne npou3BOAHbIX aHasnu-
TUYECKNX (DYHKLMA.

30. Pagbl Tennopa u JlopaHa.

31. PasnoxeHue aHanutunyeckon oyHKkUMmn B pag JlopaHa

32. Ocobble TOYKM.

33. BblyeThbl.

Flepequb 3agaHuun gnAa nNpakTN4eCKoro 3agaHus

MpakTu4yeckoe 3agaHue Ne 1
BapuaHTt 1

—x2 +3x-1

1. ccnepoBaTtb (pyHKuMo y = f(X) 1 nocTponTb ee rpadumk: y =
X

[ 2
2. Hantu npegen dyHkummn lim ﬂ.
x—0 1-cosx

BapuaHT 2
In x

1. NccnepoBsatb (pyHKkuMo y = f(X) 1 noctponTtb ee rpauk: y = TR
X“+4

XZ

2
y [ 3xf—x+1 |I-x
2. Hantu npegen doyHkummn lim 2—+ :
X—>o| 2X° +x+1

MpakTuyeckoe 3agaHue Ne 2
BapwuaHT 1

1. HaiTtv unterpan: J'ex cos 3X dX.

2. OnpeaenvTb paguyc 1 MHTepBan CXoAUMOCTU, a Takke uccneaoBaTb NoBedeHWe B
rPaHMYHbIX TOYKaX MHTEpPBana cXoAMMOCTU CreayoLWero CTeNeHHoro psaa:

o0 n

> L (x-3".
1 4'n!
BapwuaHT 2
dx
1. Hantun VIHTeraJ'IZ.[ — 7
SIN~ X-COS™ X

2. OnpeagenvTb paguyc 1 MHTepBan CXoAUMOCTU, a Takke uccnenoBaTb NoBeaeHue B
rPaHMYHbIX TOYKaX MHTEpBana cXxoaMMOCTU CrneayoLWero CTeNeHHoro psaa:

Z (x+2)"
= 2"ninn’



MNpakTnyeckoe 3agaHue Ne 3
BapuaHT 1

2 2

2,2
1. Bblumcnutb ”ex +y dxdy, ecnn obnactb D orpaHnyeHa OKpYXHOCTbIO X< + y2 =a“,
D
nexatuen B nepBon YeTBepTH, U NPAMbIMU Yy =XK1 Y =\/§X.

2. Hantn yactHble npon3BodHbIEe NepBOro N BTOPOIro nopsAagkoB OT (byHKLI,I/II/I

X
Jx2+y? '

BapuaHT 2
1. Mo cdbopmyne NpuHa BbIMUCIIUTE CReayoLWwmnn nHTerpan

[]](yeSXy —2xy)dx+ (xe® +4x+eY)dy, roe L: x> +y?=4.
L

u =arcsin

2. BbluucnuTb nHTerpan, nepengs ot NpsIMOYrofibHbIX AeKapTOBbIX KOOPAUHAT K Nonsip-
1 V1-x?
HbIM: Idx I sin(x2+y2)dy.

0 .2

MpakTnyeckoe 3agaHue Ne 4
BapuaHTt 1

1. [aHo: dyHkums Z = arctg(xy), Touka A (2,3) u Touka B(6,6). Haitu: 1) gradz B Tou-
Ke A; 2) npon3BogHY PYHKLMM B TOUKE A B HanpasfeHnn, NayLiem oT 3TON TOYKM K TOYKe
B; 3) ypaBHeHUMs kacaTenibHON NSIOCKOCTM U HOpMarnu B Touke A.

2. NokasaTb, uto pabota cunbl F(P(X,Y),Q(X,Y)) 3aBmcuT TONbKO OT Ha4anbLHOro 1

KOHEYHOrO MOSOXEHUS TOYKM €€ MPUNOXKEHUS U HE 3aBUCUT OT popMbl NyTU. Bblumncnntb

paboTy Npu NepeMeLLEHNN TOYKM NMPUNOXKEHUS CUNbI U3 Ml(xl, yl) B Mz(xz, y2):

P=eXcosy, Q=—-e"siny, M;(0;0), M»(L2).

BapuaHT 2
1. Ncnonb3ya uHterpanbHyto oopmysny Kowmn, BbIMUCNUTL MHTEerpan:
19z T
J.ﬁ, L . | Z |—1
e
4
o z+2
2. Hantn Bce nopaHoBckue pasnoxeHns dyHkuum f(z)=———— no creneHsm
(z-D(z+3)

(z+2-2i).



TPE6OBaHMﬂ K CTyAeHTaM npu nposeaeHnn npOMe)KYTO‘IHOVI aTTecTaumu:

CeobogHoe BnageHne MetogamMmm MateMaTn4eckoro aHanmsa ans peweHnda npakTn4ecknx 3agad
n yl'lpa)KHeHI/II7I. 3HaHue TeopeTn4yeckoro Mmartepuana, cBOOOAHOE BnageHue TEXHWKOW AoKa3aTenbCcTBa
Teopem, ymeHne mateMatudyeCkmn roaMoTHO (*)OpMyJ'II/IpOBaTb yTBEPXAEHNUA N TEOPEMDI, a TaKKe UX O0-

Ka3blBaTb.

KpI/ITepVIVI M WKanbl oueHNBaHuUA npu nposeaeHunn npomemyTquoFl aTTecTauun.

Lkana oueHnBaHus
(cymMapHbIn % NpaBunbHLIX OTBETOB)

Kputepum oueHnBaHus

KOTJTUHHO»
(85% —100 %)

OueHka «OTNUYHO» BbICTABNAETCS, ecnu CTyOeHT npaBUIlbHO
OTBETUI1 Ha TeopeTn4eckme BOMpOChHI. [Noka3an oTnn4HbLIE 3Ha-
HUA B paMKax yqe6Horo mMmaTtepuana. I'IpanmbHo BbINOJTHUN
npakTn4vyeckoe 3afaHue. lMokasan OTNU4YHbIE yMeHuA n Bnage-
HUA HaBblKaMn NMpUMEeHEeHUA NoNy4YeHHbIX 3HAHUN U yMeHMVI npun
peweHnn 3anad B pamMkax yqe6Horo mMmaTtepunana. OTtBeTun Ha
BCe JOoNnoJIHUTEe 1bHble BOMPOChHI.

«XopoLuo»
(71% — 84 %)

OueHka «XOpoLUO» BbICTaBMSIETCS, €CMM CTYAEHT C HebonbLuu-
MM HETOYHOCTSIMW OTBETWI Ha TeopeTuyeckme Bonpockl. Moka-
3an XopoluMe 3HaHMs B pamkax yvyebHoro martepuana. C He-
OONMbLUIMMN HETOYHOCTSAMM BbINOSHMIT NpPaKTUYeckue 3agaHus.
MNokasan Xopoiwiune ymeHua n snageHna HaBblkaMmn NpuMeHeHusA
NOMyYEHHbIX 3HAHWA N YMEHUA NPU peLleHMn 3agad B pamkax
yyebHoro matepmana. OTBeTMn Ha OOMbLWMHCTBO AOMOMHU-
TeJ1bHbIX BOMNPOCOB.

«YO0BNETBOPUTENBHO»
(51% — 70 %)

OueHka «ya0oBMNeTBOPUTENbHOY» BbICTABMNSAETCH, €CMU CTYAEHT C
CyLieCTBeHHbIMXA HEeTO4YHOCTAMM OTBEeTWU/T Ha TeopeTun4veckme
BOMNpOChHI. Mokasan yooBneTBopuTeribHble 3HaHUA B paMKax
y4yebHoro matepmana. C CyweCTBEHHbIMA HETOYHOCTSAMU Bbl-
MonHWN npakTuyeckme 3aganus. [Mokasan yaooBneTBOPUTESb-
Hble YMEHMWS 1 BNageHNs HaBblkaMW NPUMEHEHUST NOSYyYEHHbIX
3HAHUN N YMEHU NPU peLleHMn 3agady B paMkax yvyebHoro ma-
Tepuana. [JonyCcTuin MHOro HETOYHOCTEN MpX OTBETE Ha AOMOs-
HWUTENbHblE BOMPOCHI.

«HeyO0BMNeTBOPUTENILHOY
(0% — 50 %)

OueHka «HeyOooBNeTBOPUTENbHOY» BbICTABMSIETCS, €Cnu CTy-
OEHT MpU OTBETE Ha TEOpPETMYECKNEe BOMPOCHI U NMPU BbIMOSHE-
HUM MPaKTUYECKUX 3afaHuiA NMPOAEMOHCTPUPOBAN HeaoCTaTou-
HbI YPOBEHb 3HAHWUIA M YMEHWUI MpPU pelleHnn 3agad B pamkax
yyebHoro matepuana. MNpu oTBeTax Ha AOMOMHUTENbHbIE BO-
Npocbl ObINO AONYLIEHO MHOXECTBO HENPaBUIIbHbIX OTBETOB.

3agaHua ANA KOHTPOSIA OCTaTOYHbIX 3HAaHUMN
C BbIGOpOM oTBeTa (TecT)

Ne 3aganune BapuaHThl 0TBETa
1. VYkaxute 0051acTh onpeaenaeHus PyHKIHH 1. [-3;+00)
y — /53X+1 _1
2. | ——;+00 | - mpaBUIIBHO
(0;3)
[-3;10)
1
5 | —o0;—=
5
2. Haiinure paanyc cXoIMMOCTH CTENEHHOTO psija 1. R=1
® " 2. R=6
> —— 3. R=4
=1 -2 4. R=2 - npaBUIILHO




5. R=5
3. Haiigure npenen pyHKIum 1. 2
. tg15x 2. 6
lim = 3. 5 - mpaBUIBHO
x—=0 SIn 3X 4 3
5.1
4, Haiinure nnrerpain In? x
In3 x 1. +C - npasuibHO
[—=dx 4
X 2. 2In*x+C
3. Inx+C
6
4. In Xic
5. X-Inx+C
o. Haiigure niomaab GuUrypsl, orpaHUuE€HHON TUHUSMHI 1. 25
— — y2 2. 10
y=x+3, y=x"+1 3. 4,5 - npaBWIBHO
4. 3
5 20
6. Haiiure npousBeaeHre KOMIUIEKCHBIX YHCEI 1. 3-2i
2,-2,,ecm 2, =5+21, 2, =1-2i 2. —1+6i
3. 5+8i
4. 9—8i - npaBunsHO
5. —2i
7. } o2 f (X, y) 1. 0
Haiinure cMemaHHyIo MPOU3BOIHYI0 ——— —— JJIS 2. cosx-—1
OXy 3. COSX—12XY - npaBuibHO
ymxumm _ ) 4. —12xy
f (X, y)=sin x—6x°y 5. sin X — Xy
8. KoMI11ekCHO-COnpsiKeHHbIM uist uncia Z = 3 — D 1. Z=3+5I - npaBuibHO
ABIAETCA? 2. Z=-3+5i
3. Z=5+3i
4. 7=-3-5I
5. Z=-5+3i
9. Yemy paBeH MOJLyJIb KOMILICKCHOTO YHCIa 1 |z]= \/ﬁ
z2=4-317
2. |z]=~10
3. | z|=5- npaBuisno
4, |z|=8
5. |z]=7
10. cosn 1. ycnoBHO orpaHuyeHHOR
IlocnenoBatreabHOCTH (T] SIBIISICTCA. .. 2. OecKOHeuHO MaJiol - MPaBUIIbHO
n 3. OeckoHEYHO OOJBIION
4. wmanou
5. BO3pacTarouei




C KpaTKum OTBETOM (B OTBETE YMCIIO UK CNOBO)

Ne 3ananue OtBer
HacTHast IPOM3BOHAS BTOPOTO MOPS/KA —— —5——
paBHa...
2. HecoOcTBeHHBIN HHTETrpa 1
T dx
) (x-2)
paBeH ...
3. Uemy paBeH mnpenen GpyHKUUN -1
. In(L—x
limN@=X)
x—0 X ?
4. Jlig Bcex X u3 oOnactu onpeaeneHus: GyHKIUU YyeTHas
f (X) BBITNIOJIHAETCS. PABEHCTBO f (—X) = f (X) .
®yukuus T (X) naswisaercs...
5. (8,1,1)

Ipamuent pynxuuu T (X,Y,2) = Ax* + yz—7 B
touke M (1,1,1) pases...

C pa3BépHYTbIM OTBETOM

3aganue 1

Haiiti o6nacts onpenenenns dyuximum: Z = /16 — X2 —y? —In(x—y).

Pemenue

O6unacteio onpeneneHus GyHKIUHA OyAET SBIATHCS CIEIYIONee MHOKECTBO TOUYEK IJIOCKOCTH:
D(z) ={(x,y) eR?*|16 —x* — y* >0, x — y >0}
PaCCMOTpI/IM IIEpBOC HEPABCHCTBO. 3anumeM ero B BUJIC

X2 + y2 <16. Dro HepaBeHCTBO ONpEEIAET OONACTD, JIEKa-

IIYI0 BHYTPHU OKPY>KHOCTU paauyca 4 U IEHTPOM B Hayaye Ko-
opauHat. Tak Kak HEPaBEHCTBO HE CTPOroe, TO caMma OKPYK-
HOCTb NMPUHAISKUT 3TOU obnmactu. PaccMoTpuM BTOpoe Hepa-
BEHCTBO. 3anuineM ero B Bujae Y < X. DT0 HEpaBEHCTBO OIpe-

nenser o0aacTh, Nexalryro Huke npsamoit Y = X . Tak kak He-

PaBEHCTBO CTPOroE, TO caMa IMpsiMasi He MPUHAJICKUT dTOU 00-
nactu. [lepeceueHue AByX MONyYEeHHBIX oOiacTeld u OyaeT 3a-
JlaBaTh 00JIACTh OMpPEICICHHsI paccMaTpuBacMoil (YHKIMH Z
(pucyHok 1).

Pucynoxk 1

3aganue 2

Haiftu npoussossbe Z), 1 Z;, HEABHON (QYHKIIUH X2 + y2 +72+2xz =1.

Penrenne

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

OGO3HAYNM JIEBYIO YaCTh IOTYYEHHOrO YpaBHeHus yepe3 (X, Y, Z) , T.€.




F(X, Y, Z) = X2 + y2 + 22 + 2XZ —1. Haiinem uactabie MIPOU3BOTHBIC:
y _@__E;__(x2+y2+22+2xz—1); . 2x+21
“ox F (XP+yi+rf+2xe-1),  2z+2x
y a_ F  (+y'++2a-1), 2y

Ty _ __ Y
Yy F (XP+yi+rf+2xz-1),  2z+42X X+2Z

B pesynbrare nomyunm: Z;( =-1 Z; = —L.
X+1Z

3aganue 3

C 1OMOIIBIO IBOWHOIO MHTErpana, BRIMUCIUTD MIOMAAb MI0cKoi ¢purypsl D | orpanudennoii nunus-

y=4, y=x-1 y=2

M Y =—,
X

Pemenue

N3o0pa3um maHHyro QUTYypy Ha 4YepTEKe:

[Inomans GUrypsl BHIYKCIMM C OMOMIBIO ABOMHOTO MHTErpajia mo gopmyne: S = ” dxdy . ITepeii-

D
) 4 4
1éM K 00patHeIM QyHKIMSAM: Y = —=>X=—, Y=X-1=X=y +1.
X
4
[Mopsmok o6xona obmactu: —< X< y+1,2<y<4,

4 y+1

Takum obpazom: S = ” dxdy =I dy IdX
D > 1

y

y+1 y+l 4
1) [dx=x| =y+l-—

3 4 y

y y

4 4 y2 4

j(y+1——jdy: 2 4+y—4Iny|| =8+4-4In4—-(2+2-4In2) =
2) 2 y 2 2

:8+4In%:8—4ln2(e0.2)




Oteer: S =8—4In2 (e0.?)

3amanue 4

X COS X —Sin X
. .

Haiitu npesien ¢yHkiuu, ncnonb3ys npasuino Jlomurans lim
x—0 X

Pemenue
f(x f'(x
pasuto Jormrans |lim L— (x)
X—>Xg g(x) x—>x0 g ()()
. Xcosx—sinx |0 . COSX—XSINX—COSX . Xsinx .. smx
lim 3 =|—|=Ilim 5 =lim- 5 =lim-
x—0 X x—0 3x x-0  3X x—0 3)(
B I sinx 1
3x—>0 X 3
3aganue 5

o o o 2 o
HaiiTn KpUBOJIMHEHHBINA MHTETpal _[ Xy“dl, rae L — oTpesok npsmoii Mesk Iy TouKaMu O(O, 0) u
L

A4, 3).

Pemenue

Vpasuenne npsmoit OA ects Y = %X L0<x<4, dl =1+ (y'(x)%dx, y'(x) = %

4 2 2
Jxy“dl =Ix(§xj s (BJ =28 o = 45,
1 4 4 64

0 0




