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. CocTaBuTEeNU NnporpaMmmbi:

Kanuwesa O.U., kaHgngoat omsnko-maTteMaTMYeCKNX HayK, AOLEHT;

CemeHoB M.E., ookTop om3mko-MaTemMaTMYeCKMX HayK, npodeccop

7. PekomeHpgoBaHa: npotokon HMC ®KH Ne 7 ot 03.05.2023
8. YueOHbIn roa: 2023-2024, 2024-2025 CemecTtpbl: 1, 2,3



9. Llenn n 3apayum y4e6HON ANCUUNIIUHDBI

Llenbto ancumnnuHel SBNseTCs OBrageHue CTygeHTamu annapatom mateMaTuyeckoro aHanum-
3a, pyHOaMeHTarbHbIMU MaTeEMaTUYECKUMN 3HAHUAMMU, CIyKalluMn OCHOBOM ANS JanbHeunLwe-
ro N3y4yeHus Bcex eCTeCTBEHHOHAYYHbIX AUCLUMNIINH.

3agadyamy anCUMNIMHbI ABMASIOTCA: OBrageHne NoOHATUNHBIM annapaToM MaTemMaTU4eCcKoro
aHanmsa, n3y4yeHue OCHOBHbIX METOOOB U MHCTPYMEHTOB MaTeEMaTUYECKOro aHanmsa u ux npu-
MEHEHUe K peLLeHunio NpUKNaaHblx 3agay, usydyeHne gudpdepeHunansHoOro 1 MHTerpanbHoOro
ncumncneHns OyHKUMM ogQHON U MHOIMMX NepeMEeHHbIX, 3HAaKOMCTBO C Teopuen npeaenos u pa-
A0B, N3y4eHne OCHOB BEKTOPHOro aHanusa n Teopumn nons.

10. MecTo yuyeb6HOM AncuuNuHbI B cTpykType OOIT:

OucumnnuHa oTHocuTCAa K oba3aTtenbHon 4Yactn 6noka b.1. [Ina ycnewHoro oCBOeHus gucumn-
NNHBbI 4OCTATOYHO XOPOLUMX 3HAHUW CTaHAAPTHOM NPOrpaMmmbl LUKOSIbHOM MaTteMaTuKu.

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUsi MO AucuUnnuHe/Moaynio (3HaHUA, yYMeHwus,
HaBbIKW), COOTHECEHHbIe C NIaHUPYeMbIMU pe3ynbTaTaMu OCBOEHUsi ob6pa3oBaTenbHOMN

nporpaMmmbl (KOMNeTEeHLUMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUA:

HasBaHwve MnaHvpyemble pesynbTaThl 00y-
Kog Kopa(bl) MugukaTop(bl) Py pe3y y
KOMMeTeHL MK YyeHuns
OlK-1 | CnocobeH npu- 3HaeT NOCTaHOBKW KIMacCcu4ecKnx
MEHATb ecTecT- 3aflay MaTeMaTU4eCcKoro aHanusa;
3HaeT OCHOBbI MaTEMAaTMKW,
BEHHOHaYy4Hble 1 N MeToabl (POPMYNUPOBKM U JoKa3a-
PU3NKK, BbIYNCIUTENBHON
obLLenHXxeHep- OrK-1.1 TenbCTBa MaTemMaTU4eCKUX yTBep-
TEXHWKU U NporpaMMmnpoBa- -
Hble 3HaHUA, Me- st xaeHun; anddepeHumnansHoe n
ToAbl MaTemMaTu- WHTerpanbHoe ncumucneHne yHk-
YecKoro aHanusa LM OOHOWM N MHOTUX MEPEMEHHbIX
1 MofenupoBa- YMeeT NpUMeHATb METOAbl MaTe-
HUA, TeopeTuye- YMeeT peluaTh cTaHaapT MaTU4eCcKoro aHanuaa gns pelue-
CKOro 1 aKcnepu- Hble n gcbeCCVIOHaJ'IbHIF:Ie HUA 3agay NnpodeccnoHanbHom
MEHTanbHOro 1c- P 0eATenbHOCTU; NPUMEHATL MOMYy-
3ajaun C NpUMEHEHNEM ec-
cnegoBaHus B YeHHble 3HaHWsA ONs MaTeMaTtude-
OlK-1.2 | TecTBEHHOHaYYHbIX U ObLLe- .
npodeccuoHarnb- M CKM KOPPEKTHOW MOCTaHOBKM HOBbIX
N WHXEHEepPHbIX 3HaHUI, MeTo- )
HOW fAedTenbHo- 3ajay B pa3nuyHbIX 0bnacTsx;
OO0B MaTteMaTuyecKoro aHa-
cTn NPUMEHATb annapaT MaTemaTude-
nnsa v MogennpoBaHus
CKOro aHanusa ang gokasaTenbcT-
Ba YTBEPXOEHUN U TEOPEM
BnapgeeTt HaBblkamMy caMOCTOS-
TenbHOro BbIbopa MeToaoB maTe-
MaTU4eCcKOro aHanusa gns pelue-
Bnapgeet HaBbIkamu Teope- HUS PasnuYHbIX 3a4ay4; HaBblKamu
TUYECKOrO U SKCNEPUMEH- NCNONb30BaHUA METOAOB pPeLLeHMs
OrlK-1.3 | TanbHOro uccnegoBaHus Knaccu4yeckux sagady matematunye-
00beKToOB NpodeccnoHarnb- | CKOro aHanusa anis peleHus pas-
HOW OeATenbHOCTM TNINYHBIX ECTECTBEHHOHAYYHbIX 3a-
[Jay; HaBblkaMu aHanu3a n nHTep-
npeTtauum pesynbTaToB peLleHus
3agaM
OlNK-6 | CnocobeH aHanu- 3HaeT OCHOBbI TEOPUN CUC-
31MpoBaTh U pas- TeM N CUCTEMHOrO aHanmsa,
pabaTbiBaTb Op- ONCKPETHON MaTeMaTuKu,
N 3HaeT Knaccuyeckue n CoBpeMeH-
raHn3auMoHHO- TEOpMN BEPOSITHOCTEN U Ma-
) o Hble METOAbI MaTeMaTn4YeCcKoro
TEXHUYECKNE " OrlK-6.1; | TemaTU4ecKon CTaTUCTUKN,
aHanusa, OCHOBbI BEKTOPHOIO
3KOHOMUYECKNe MeTo40B ONTUMM3aLUun n
- aHanusa v Teopum nons
npowecchl ¢ npu- nccnegoBaHusa onepaumn,
MEHEeHnem MeTo- HEYeTKNX BblYNCIIEHUN, Ma-
J0B CUCTEMHOI0O TEMaTUYeCKoro 1 uMnTaum-




aHanumsa n marte-
MaTn4ecKoro Mmo-
aennpoBaHua

OHHOro mogennpoBaHuAa

Ymeet NPUMEHATb MeTOdbl
Teopun cuctem n CUCTeMHO-
ro aHanmsa, MmatemMmaTtunye-
CKOro, CtTatTuctn4eckoro m
WMUTALUMOHHOIo moaennpo-
BaHUA ona aBToMaTuU3aunm

Ymeet NPUMEHATbL MeTOObl MaTe-
MaTnU4eCcKoro aHanm3a ansd aBTo-
MaTn3auunmn 3aaad NpUHATUA pe-

HUSA 1 NPUMEHEHUA NHGOP-
MaLMOHHbIX CUCTEM U TEX-
HONornm

OlK-6.2 o o y
3a/ay NPUHATUSA peLLEeHNiA, LLEeHMIN, pacyeTa 3KOHOMUYECKOW
aHanm3a UHPOPMaLMOHHbIX | 3P(PEKTUBHOCTM U HAOEXKHOCTM
MOTOKOB, pacyeTa 3KOHOMU- | MHCPOPMALMOHHBIX CUCTEM
yeckon adhHEKTUBHOCTU U
Ha4eXHOCTU nHdopmMaLm-

OHHbIX CUCTEM U TEXHOJOMNI
Bnageet HaBblkamu npoBse-

BnageeT npakTnyeckMMun HaBbIKa-
OEHNSA VHXXEHEPHbIX pacye-

_ | MW MPUMEHEHMS KIacCUYEeCKMX U1

TOB OCHOBHbIX MoKasaTenemn

COBPEMEHHbIX METOO0B MaTema-

OlK-6.3 | pesynbTaTMBHOCTU CO3Aa-

TUYEeCKOro aHanumsa un npodaendeT
FOTOBHOCTb MUCNOJ1b30BaTb UX ANA
pelweHna npuknagHbixX 3agasd.

12. O6beM AMcuUNnuHbI B 3a4eTHbIX eanHuuax/yac. — 11/396.

Popma npomMexyTouyHou aTrectaumm 1 cemecTtp — 3a4eT, 2,3 CeEMeCTpbl — 3K3aMeH

13. TpyaoeMkocTb No BMaam y4yebHon paboTbl

TpynoemMKocTb
Bug yuebHol paboTbl Bcero Mo cemecTpam
1 cemecTp 2 cemecTp 3 cemecTp
AyONTOPHbIE 3aHATUS 170 68 68 34
nekuuu 85 34 34 17
B TOM 4ucne: npakTn4yeckune 85 34 34 17
nabopaTtopHble
CamocTosiTensHas paborta 154 76 40 38
B TOM Ymcrie: KypcoBas pabota (NpoekT)
dopma NpomexyTo4HOn aTTecTaLmm 72 36 36
(ak3ameH — 36 yac.)
Wtoro: 396 144 144 108
13.1. CopepxaHue QUCLUMIIUHDI
Peanunsauua
HanmeHoBaHue pasfena
n/n pasgena CopepxaHve pasgena AMCunnimvHbl ANCLANINHDI
C MOMOLLBIO
ONCUUNINHBI OHNANH-
Kypca, QYMK




1 Teopusi MHO- MHoxectBa. Onepauuun Hag mHoxecTBamu. CBONCTBa onepavumn nepe-
XKeCTB. ceyeHns, 0bbeanMHeHNsa pasHoOCTU, ekapTOBOro npousseneHusi. Kom-
Yucnosble nneKkcHble Yncna u onepaumm ¢ HUMU. MHOXeCTBO HaTyparibHbIX YMCen.
MHOXecCTBa. MeToa matemaTuyeckon MHAyKumm. MNMoHAaTre otobpaxkerus. Komnosu-
OtobpaxeHne | ums otobpaxeHun. ObpaTHoe oTobpaxeHne. CHeTHbIE MHOXECTBA.
MHOX€ECTB MHOXeCTBO LenbiX YNCEN, MHOXECTBO pauMOHanbHbIX YMCer.
MnoTHOCTL paunoHanbHbIX Yucen. fencteutenbHble Yncna. AkcMoma- https://edu.vg
TVKa OeNCTBUTENbHbIX Yncen. CY4eTHOCTb MHOXECTBa paLMOHanbHbIX u.ru/cour§eIV|
yncen. HecyeTHOCTb MHOXECTBA BeLLECTBEHHbIX Yncen. Mogynb, abco- ew.php?id=1
noTHas BenuynHa Ymcna. NpoMexxyTKn, OKPeCTHOCTH. 1788
MpUHLUMN BNOXEHHbIX OTPE3KOB.
OnemeHTapHble PYHKLUN BELLECTBEHHOIO NepemMeHHoro. buHom Heto-
ToHa. OrpaHUYeHHble MHOXeCTBA. ToYHble rpaHm MHOXecTB. CBOMCTBaA
TOYHOW BEPXHEWN N HWXKHEN rpaHM MHoxecTBa. [loHsTMe nocnegoBa-
TENbHOCTU U NOANOCNEA0BATENbHOCTH.
2 Mpenen uu- Mpenen nocnenoBaTernbHOCTM.
cnosou nocne- | EanHcTBeHHocTb Npegena. MNpegencHbl nepexos B HepaBeHCTBaXx.
JoBaTesibHO- BeckoHeyHo manble n 6eckoHe4HO BonblLUMe NocneaoBaTeNnbHOCTH.
ctu. Mpegen CaowicTBa Cx0OsALLMXCS NOCNeAoBaTENbHOCTEN.
dyHKLMK, He- MoHoOTOHHbIE NocneaoBaTtensHocTu. CyliecTBoBaHMe npegena y MoHo-
NpPepbIBHOCTb TOHHOW nocnegoBaTenbHOCTU. ApudmMeTnyeckne onepauun 1 Nnpeaerb-
HbI Nepexon 3amevaTenbHbl Nnpegen u yucrno e. CBoncTBa cxoas-
Lmxcs nocregoBaTensHocTen. MOHOTOHHbIE NOCNE0BaTENBHOCTY.
CyuwiecTBoBaHWe npeferna y MOHOTOHHOWM nocrnegoBaTensHocTh. 3ame- https://edu.vs
YaTenbHbI Npegen u yucno e. Teopema BonbuaHo-Beneplutpacca. u ru/c;oursé/vi
Mpenen cdoyHkummM no eriHe, no Kowww. elw php?id=1
CsowictBa npegena. OgHOCTOpPOHHME Npedensl. 3aMeyarterbHble npe- ' 1785
aenbl. beckoHewyHO manbie 1 6eckoHeyHo bonblune. CpaBHeHne 6ecko-
HEYHO MarnbiX U 6eckoHeYHo BonbLunx. HenpepbIBHOCTL PYHKLUN B TOY-
Ke 1 Ha MHOXecTBe. OHOCTOPOHHSIS1 HENPEPBLIBHOCTb. HenpepbIBHOCTb
CNOXHOW PyHKUUKN. HenpepblBHOCTb aneMeHTapHbIX dyHKUnin. Knaccu-
dmkauust Touek paspbiBa. Teopembl 0 HEMPEPBLIBHBLIX PYHKUUAX: NepBast
1 BTOpas TeopeMbl Beneplitpacca, Teopema bonbuaHo-Kowwn o npo-
MEXYTOYHOM 3Ha4YeHun. PaBHOMepHasi HenpepbIBHOCTb. Teopema Kah-
TOpa O paBHOMEPHOW HENPEPBLIBHOCTM.
Peannsauus
HanmeHoBaHue pasaena
n/n pasgena CopaepxaHve pasgena gUCLMNINHDI AncUMNTIUHE
ANCUUNNNHBI C noMollleto
OHNawH-
Kypca, QYMK
3 OuddepeHumn- | MNMponssogHaa pyHKuuK. MeomeTpuydecknin n dmnsndeckun cmolcn. dund-
arnbHoe ncumc- | oepeHunpoBaHue areMeHTapHbIX yHKuMiA. Npasuna anddepeHumnpo-
neHvie yHk- BaHus. [Npon3BogHasa 06paTHONM 1 CROXHON DYHKLUNN.
uuun ogHowm ne- | OudbdepeHuman dyHkuun. MNMpounssoaHble n anddepeHumnansl BbICLLIMX
peEMEHHOW nopsioKoB.

Teopembl Pepma, Pond. Teopembl o cpeaHem JlarpaHxa n Koww. lMNpa-
Buno JlonuTtansa packpbiTusa HeonpeaeneHHocTen. dopmyna Tennopa.
OcTtaTo4uHbIN YneH B chopmyrne

Tennopa B chopme JlarpaHxa n B copme NeaHo. opmynsl MaknopeHa
anemMeHTapHbIX QYHKLUUA.

OkcTpemyM yHKUMN. Heobxogumble u AOCTaTOYHbIE YCIIOBUSA JKCTpe-
MyMa. Beinyknbie n BorHyTble pyHkumn. Toukn nepernba. MNpusHakm
Touvek nepernba. ViccnegosaHne CBOVMCTB (PyHKLMUIA C MOMOLLIbIO MPOU3-
BOZHbIX.

https://edu.vs

u.ru/course/vi

ew.php?id=1
1788




4 WHTerpansHoe | MNepBoobpasHas dyHKUuK, cBOMCTBa NepBoobpasHbix. HeonpeaeneH-
ncyncneHune HbI MHTerpan. ®opmyna 3aMmeHbl NepeMeHHbIX, MHTErpUupoBaHue no
dyHKUMN 0a- yacTtam. MiHTerpupoBaHme paunoHanbHbIX U uppaLmoHanbHbIX OYHKLNIA.
HOW nepeMeH- | VIHTerpmpoBaHvue TPUroHOMETPUYECKUX U OPYIrMX TPaHCLEHAEHTHbIX
HOWN dyHkumnin. OnpegeneHHbln nHTerpan Pumana. Ycnosue cyllectsosaHnsa | https://edu.vs
uHTerpana PumaHa. ®opmyna HetoToHa-JlenbHmua. CBocTBa MHTErpU- | u.ru/courselvi
pyemown yHKUMK. Teopema o0 CpeaHEM. ew.php?id=1
dopmyna 3ameHbl NePEMEHHON N UHTENPUPOBaHUSA NO YacTaM B onpe- 1788
AeneHHoM mHTerparne. MNoHATMe o HecobcTBEHHOM MHTerpane. NHTer-
pypoBaHMe BEKTOPHO3HAaYHbIX pyHKUMIA. [TpunoxeHns onpegeneHHoro
WHTerpana: nnowagb nNockon urypsl, onvHa ayru kpueown. MNnowaab
NMOBEPXHOCTU BpaLllleHVs n 06bem Tena BpaLleHus.
5 Yucnosble U Yucnosble pagbl. HYacTUYHbIE CYMMBbI.
dyHKUMoHanb- | CxoammocTtb. CBorcTBa cxoadimxca psaos. Kputepun Kowwu. MNpusHaku
Hble paabl. CXOOUMOCTM PAOOB C NOMNOXUTENBbHBIMU YrieHaMn. 3HakonepeMeHHble
CreneHHble psabl. AbcontoTHas 1 ycnoBHas cxogmmocTb. CeoncTea abcontoTHO
psaabl cxopAawmxcsa pagoB. 3Hakodepeayowmecs pagbl. MNpusHak JlenbHuua. https://edu.vs
3HakonepemeHHble paapl. MNpudHakm Abens n Oupuxne. OyHKUMOHAMNb- u.ru/course/vi
Hble psiabl 1 nocregoBaTensHOCTU. PaBHOMEpHas 1 HepaBHOMeEpPHas ew.php?id=1
CXOAMMOCTb. YCNOBWE PAaBHOMEPHOW CXOAUMOCTU (DYHKLMOHANBHOTO 1788
psaa. HenpepblBHOCTb, AnddepeHLMpoBaHNE U MHTETPUPOBaHUE
dYHKLMOHanNbHbIX psgoB. CteneHHble pagbl. O6nacTe CXOAMMOCTU U
paguyc CXoaMMOCTU cTeneHHoro psaa. Psa Tennopa. MNMpubnmxkeHHble
BbIYMCMNEHUSA C MOMOLLbIO psigoB. Popmyna CTupnuHra.
6 DYHKLNN He- MpocTpaHcTeo R" . Hopma. CxoaumocTs B R". MokoopanHaTHas cxoau-
CKOITbKMX Me- MOCTb. YHKLUN MHOTMX NepeMeHHbIX. [1pegen.
pEeMEHHbIX. HenpepbiBHOCTb. TeopeMmbl Beriepwtpacca onsa yHKUNA HECKOMbKMX
OKCTpEMyM nepemenHbIX. AuddepeHumpoBaHne ckanspHbIX QYHKLUA HECKOSbKMX
YHKUUN MHO- | NepeMeHHbIX. YacTHble npoussoaHble. MonHbin auddepeHuman. https://edu.vs
rMx nepemen- OndpdepeHumnpyemMocTb CroXXHON PYHKUUN. HacTHbIE NPON3BOAHLIE U u.ru/courseivi
HbIX anddepeHumnansl Beiclunx nopsiakos. dopmyna Tennopa. HeasHble ew.php?id=1
dyHKUUKN. Teopema o HesiBHOWN pyHKLUMK. OuddepeHLmpyemble OTO- 1788
OpaxeHusi. Teopema 06 o6paTHOM OTOBpaKeHUN.
OKCTpeMyM PYHKLIMN MHOTMX NEPeEMEHHBIX. Heobxoammble ycnoBus.
WccnepoBaHve cTaumoHapHbIX Todek. [JocTaTouHble YCIOBMS 3KCTpe-
MyMa. YCnoBHbIN akcTpeMyM. MeTog MHOXUTenNen JlarpaHxa.
Peanusauwns
HanmeHoBaHue paspena
n/n pasgena CopepxaHve pasgena aMcunnimHbl ANCLANANHDI
ANCUUNNUHBI C nomotslo
OHITaNH-
Kypca, QYMK
[BonHon nHterpan. Ceoncrea. [MoBTOPHbIN UHTerpan. Beluncnenne
OBOWHbIX UHTEerpanoB. 3aMeHa NepeMeHHOn B IBOMHOM UHTerparne.
[IBOVHOM UHTErpan B NonsipHbIX koopauHaTax. TPoiiHoi nHTerpan. https://edu.vs
7 | KpatHble uHTe- | Coojicraa. MoBTOPHBIN MHTErpan. BbiuMCTIEHe TPOIHBIX UHTErpasos. u.ru/course/vi
rpans| 3aMeHa nepeMeHHoN B TPOHOM MHTerpane. MNpunoxeHns ABOWHOIO 1 ew.php?id=1
TPOWMHOro MHTErpanos. 1788
KpvBonuHenHble nHTerpansl nepeoro poga. CeegeHue K onpeaeneHHo- https://edu.vs
KpuBonuHen- My nHTerpany. KpusonuHenHble nHTerpansl BToporo poaa. Ce4a3sb C UH- u ru/éoursé/vi
8 | Hble MHTerpa- Terpanamu nepeoro poga. MNpunoXeHns KPUBOSIMHENHbBIX UHTErParoB. e.w ho2id=1
nbl ®dopmyna MNpuHa. Mnowaab durypsl. HesaBucMMoOCTb MHTerpana ot ny- [)17%8

TN NHTErpnpoBaHNA.




. CkansipHble 1 BEKTOpHbIe nonsi. NMpon3sogHas no Hanpaenexuto. pa-
BekTopHbIN https://edu.vs
AVEHT cKkansipHOro nonsi. [neepreHuusi, poTop, LMPKYNAaUuus BEKTOPHOTO

aHann3 nane- | nong ConeHoupanbHoe U NOTEHLMAaNbHOE BEKTOPHOE Mofe. u.ru/course/vi
MEHTbI TEOPUN ew.php?id=1

nonsa 1788

Psagbl ®ypbe. OpToroHanbHble CUCTEMbI OYHKLIUA,

KoapdumumeHTtbl Pypbe. CxoanmocTb psiga Pypbe B Touke. [Npeacrae-
nexHuve gyHkumn psgom dypee. MNMpusHak Qupuxne. MNMpeacrasneHune
10 | Pagbl dypbe dyHKUMA psaom dypbe: cnydam nepuoguyeckon n Henepuoan4eckon

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

yHKUMM. MpeacTaeneHme dyHKunit psgom dypbe: criydar nponasons- | eW-Php?id=1
HOro MPOMEXYTKa, YETHOM U HEYEeTHOWN pyHKLUMK. NIHTerpan dypbe. 1788
MpencraBsneHue yHKUMA nHTerpanom dypbe.
13.2. Tembl (pa3genbl) AUCUUNIUHBI U BUAbI 3aHATUN
HavmeHoBaHue Bugb! 3aHATUI (KONMYECTBO YacoB)
Ne TeMbI
MpakTuye- CamocTosTenbHas
n/n (pasgena) Jlekuun JlabopaTopHble Bcero
ckue paboTta
ANCUMNIUHBI

Teopusi MHOXeCTB.
1 | HYwcnosbie mHoxe- 10 10 28 48
ctBa. OTobpaxe-

HVWEe MHOXeCTB

Mpeaen yncnoson
nocnenosaTtesnbHO-
2 ctun, MNpegen 12 12 24 48
dyHKUMN, Henpe-
PbIBHOCTb

OuddepeHumans-
HOe ucvucneHue
dYHKLUN OJHOM
nepeMeHHou

12 12 24 48

WHTerpansHoe unc-
4 yucrieHme yHKLnm 12 12 20 44
OHOWN NepeMeHHOM

Yucnosble 1 pyHk-
5 LMOHarbHble paabl. 12 12 10 34
CTeneHHble pagpl

CDyH KU HECKOJ1b-
KX NepeMeHHbIX.

6 OkcTpemyM yHK- 10 10 10 30
LMK MHOTUX nepe-
MEHHbIX

7 KpaTHble uHTerpa- 4 4 10 18
nbl

8 KpuBonuHeriHble 4 4 10 18
WHTerpansl
BekTopHbI aHanu3

9 W 3NeMeHThbl Teo- 6 6 12 24
pun nonsi

10 Psagpl ®ypbe 3 3 6 12
Utoro: 85 85 154 324

14. MeToguuecKkue yKkasaHus Ansi 00y4aroLWwmxcs N0 0CBOEHUIO AUCLIUMIIVUHDbI

OcBoeHve AMCUMnInHbI CKNaablBaeTcs U3 ayanTopHon paboTbl (y4ebHOM AeaTenbHOCTH,
BbINOSIHAEMOWM MO PYKOBOACTBOM MpenogaBaTtens) n BHeayauTopHon paboTel (y4ebHon aes-
TEeNbHOCTU, peannayemon obyvatoLLmMmMcs CaMOCTOATENBHO).



AyauTtopHada pabota cocTouT u3 paboTbl HA NEKUMAX U BbIMONIHEHNSA MPaKTUYECKMX (Mnn
nabopaTopHbIX) 3agaHnin B 06bEMe, NpeayCMOTPEHHOM y4ebHbIM nnaHoMm. Jlekums npeacraBs-
nsiet cobon nocnenoBaTenbHOE U CUCTEMATUYECKOE U3NOoXKeHNe y4ebHoro matepumana, Ha-
npaBfeHHOEe Ha 3HAaKOMCTBO 0By4atoLLMXCA C OCHOBHLIMU NOHATUSMU N TEOPETUYECKUMU MO-
NOXEHNSIMN N3y4aeMon ANCUMNNMHLI. JIeKUNOHHbIEe 3aHATUA bopMupytoT 6asy Ans npakTnye-
CkuX (unn nabopaTopHbIX) 3aHATUI, Ha KOTOPbIX MNOMyYEHHbIE TEOPETUYECKME 3HAHWUA NPUMe-
HAOTCA AN peLleHns KOHKPETHbIX NpakTuyeckux 3agad. Obyyarowmmea ansa ycnewHoro oc-
BOEHUS OUCUUNIINHBI PEKOMEHAYETCA BECTU KOHCMEKT NEKLUMIN U NpakTuyeckux (nabopaTopHbIX)
3aHATUN.

CamocTosTenbHas paboTta npegnonaraet yrinybnéHHoe nsydyeHve oTaenbHbIX pa3fgenos
ANCLMNIIMHBI C UCMOMb30BaHNEM NUTEPATYPbl, PEKOMEHOOBAHHOM NpenogasaTenem, a Takke
KOHCMNEKTOB NeKUnin, Npe3eHTaLMOHHbIM MaTtepmanoMm (Mpu Hanmyunm) U KOHCNEKTOB NpakTuye-
ckux (labopaTopHbIX) 3aHATUIN. B kKayecTBe nnaHa gns camocToaTenbHOM paboTbl MOXET ObiTb
ncnonb3oBaH pasgen 13.1 HacToswen paboyen NnporpaMmmbl, B KOTOPOM 3addMKCUPOBaHbI pas-
Aernbl ANCUMNInHBIL N nx cogepxanune. B pasgene 13.2 paboyen nporpaMmmbl onpegenseTcs Ko-
NNYEeCTBO 4YacoB, OTBOAMMOE Ha CaMOCTOATENbHYI0 paboTy Mo KaXaoMy pasaeny ANCUUNIINHGI.
Bonbluee KONMYeCTBO YacoB HA CaMOCTOSATENbHYH paboTy OTBOAMTCS Ha Hanbonee TpyaHble
pasgernbl gucuUmMninHbl. [nNa caMOCTOATENbHOMO U3y4eHUs OTAENbHbIX pa3gernoB AUCLUMANHDI
ncnonb3yeTcs NnepeyveHb NuTepaTypbl U APYrMX pecypcoB, NEPEYMCEHHbIX B NyHKTax 15 1 16
HacTosLen paboyen nporpaMmmbl.

YcnewHoCcTb OCBOEHMST AUCUUMNINHBI ONpeaensieTca CUCTEMaTUYHOCTBIO U IyBuHon ay-
ANTOPHOM 1 BHeayaMTOpPHOW paboTbl oby4vatoLerocs.

Mpn ncnonb3oBaHUM AUCTAHUMOHHBIX 0BGpa3oBaTeflbHbIX TEXHOMOMMA U 3NEKTPOHHOIO
oby4yeHnsa BbINOSMHATL BCE yKasaHus npenogaBaTternen, BOBpeMs nogkniodatbes K online 3aHa-
TMAM, OTBETCTBEHHO MNOAXOANTL K 3a4aHUAM ANsi CAMOCTOSATENbHON paboThl.

15. Nepe4yeHb OCHOBHOMW U AONOJIHUTENILHON NUTEpPaTypbl, PECYpPCOB UHTEPHET, Heob6Xxo-
AUMbIX AJI1 OCBOEHUA AUCLUMIIUHbI

a) OCHOBHag nuTeparypa:
Ne n/n McToYHUK
Kypc anddepeHumnansHoro n MHTerpanbHoro ucumcnexus / duxrenronsy . M.

T. 1: Kypc anddepeHumansHOro n uHterpansHoro ucdncnexms. B 3-x 71. Tom 1 : yuebHuk. T. 1/

duxreHronby . M. — 13-e n3g., ctep. — 2019 .— 608 ¢. — KHura 13 konnekummn JlaHb Matemartuka.
— ISBN 978-5-8114-3993-5 .— <URL.: https://e.lanbook.com/book/113948>.
Kypc auddepeHumnansHoro n nHterpanbHoro ncumcnenuns / duxtexronsy . M.

T. 2: Kypc gudpcepeHLmanbHOro u uHTerpanesHoro ucdncnexms. B 3-x 1. Tom 2: yyebHuk. T. 2/

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

T. 3: Kypc gudpcbepeHLmanbHoro n uHTerpansHoro ncuiucnexms. B 3-x 1. Tom 3: y4ebHuk. T. 3/

®duxrteHronby . M. — 10-e n3g., ctep. — 2019 .— 656 ¢. — KHura us konnekuymm JlaHb Matematuka
.— ISBN 978-5-8114-3995-9 .— <URL: https://e.lanbook.com/book/113950>.

Oemuposwny, B. . C6opHMK 3a4ad 1 ynpakHEHUIA MO MaTeMaTU4ecKoMy aHanuay: yuebHoe nocobue /
4 B.M. OemngoBuy.— CankT-MNeTepbypr : JlaHb, 2021 .— 624 c. — ISBN 978-5-8114-6940-6 .— <URL:
https://e.lanbook.com/book/153688>.

MaHTenees, A. B. Teopus yHKUMI KOMNNEKCHOrO NePeMEHHOro 1 onepaumoHHOE UCHUCHEHME B
npuMmepax u sagadvax [OnekTpoHHbIn pecypc] / MNaHTtenees A. B., fAAkumosa A. C. — 3-e usg., ucnp. —
CaHkr-lMeTepbypr : JlaHub, 2015 .— 448 c. — JonyweHo YMO no obpasoBaHuto B 06ractu npuknag-
5 HOW MaTemaTuKu 1 yNpaBreHnsi Ka4eCTBOM B kayecTBe y4ebHOro nocobust aAns cTyqeHTOB BY30B,
oby4yaromxcs no HanpasneHnto «lpuknagHas matemaTtuka».— Knura ns konnekuum flaHs - MaTte-
Matmka .— ISBN 978-5-8114-1921-0 .—

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

0) fononHUTEeNbHaga nuTeparypa:
Ne n/n MICTOYHMK
Kyopssues, J1.0. KpaTkuin Kypc MmaTemaTU4eckoro aHanmsa : y4ebHuk : B 2 1./ J1.[. Kyapssues .—
1 ' ; N
Mockea : ®uamatiuTt, 2009. T. 1: OudcpepeHuymanbHblie U MHTErpanbHble NCYMCneHnst YHKUUA o4-



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

HOW nepemMeHHon. Pagpl .— 3-e n3a., nepepab. — 2009 .— 400 c. — ISBN 978-5-9221-0184-4 .—
<URL.: http://biblioclub.ru/index.php?page=book red&id=82814>.

KyopsiBues, J1.[. KpaTkuin Kypc maTemaTu4eckoro aHanmsa : yuebuuk : B 2 1./ J1.[1. KyapsiBueB .—
Mocksa : duamatnuT, 2009.

2 T. 2: AncbdepeHumnanbHble 1 MHTErpanbHble UCYUCTIEHUS (PYHKLMIA MHOMMX NepeMeHHbIX. FapMOoHu-
yeckuin 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. C6opHMK 3agay no Kypcy MatemMaTnyeckoro aHanmaa [OQneKkTpoHHbIN pecypc] : yyebHoe
nocobue / bepmaH . H. — 8-e u3g., ctep. — CaHkr-lNeTepbypr : JlaHb, 2019 .— 492 ¢. — KHura u3
konnekumn JlaHb - MaTtemaTtuka .— ISBN 978-5-8114-0657-9 .— <URL:
https://e.lanbook.com/book/111199>.

B) MH(pOpMaLIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchbl (ouunaneHble pecypcbl UHTEPHET):

Ne n/n Pecypc

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

OneKkTpoHHO-6nbnnoTeyHasa cuctema "YHmBepcutetckas oubnmnorteka online": http://biblioclub.ru/
OneKkTpoHHO-6nbnunoteyHas cuctema "Jlanb": https://e.lanbook.com/
OneKTpoHHO-6nbnnoteyHas cuctema "KoHcynbTaHT cTygeHTa": hittp://www.studmedlib.ru
OneKTPoHHbIN yHMBepcuTeT BIY: https://edu.vsu.ru/

QR IWIN(F

16. NMepeyeHb y4eOHO-MeTOaNYECKOrO ob6ecnevyeHns AN CaMOCTOATENIbHOU paboTbl

Ne n/n McTouHUnK

Oemugoswny, B. . COopHMK 3agad 1 ynpaHEHU N0 MateMaTU4eckoMy aHanumay : y4ebHoe nocobue /
1 B.MN. OemngoBny.— 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. — CaHkr-lNeTepbypr : JlaHb, 2019 .— 492 ¢c. — KHura us
konnekuun Jlanb - MatemaTtuka .— ISBN 978-5-8114-0657-9 .— <URL:
https://e.lanbook.com/book/111199>.

17. O6pa3oBaTesfibHble TEXHONOINMU, UCNONb3yeMble NpuU peanusauum y4yebHom gucumn-
NUHbI, BKIOYash AUCTaAHUMOHHble obpasoBaTtenbHble TexHonorn (OOT, 3aneKTpoHHoe
oby4eHue (J0), cmewaHHOe 0Gy4YeHue):

Mpw peanusaunn AUCUMNINHBI MOTYT MCMNOMNb30BaTLCA TEXHOMOMMM 3MEKTPOHHOIO 0ByyeHus n
AMCTaHUMOHHbIE obpa3oBaTesfibHble TEXHOMOrMN Ha 6ase nopTana edu.vsu.ru, a Takke gpyrue
AOCTYNHbIE pecypcbl ceTu VIHTepHeT.

18. MaTepnanbHoO-TeEXHUYECKOE obecneyeHme QUCLUNIINHDI:

394018, r. BopoHex, nnowanb YHuBepcutetckasa, a. 1, ayg. 477

YyebHaga ayantopus: crneumanmsmpoBaHHaa mebenb, HoyToyk HP Pavilion Dv9000-er, mynbTu-
MeOUMHBIN NPOEKTOpP, SKpaH

MO: OC Windows v.7, 8, 10, Habop ytnnut (apxusatopbl, ann-meHegxepsl), LibreOffice v.5-
7, Foxit PDF Reader

394018, r. BopoHex, nnowanb YHuBepcuteTckas, g. 1, ayg. 479

YyebHas aygutopusa: cneumanuavpoBaHHasi mebenb, komnbioTep npenogasatens i5-8400-
2,8y, moHuTOp € KK 19», MynbTUMeaNHbIA NPOEKTOP, SKpaH

MO: OC Windows v.7, 8, 10, Habop ytnnut (apxusatopbl, ann-meHegxepsl), LibreOffice v.5-
7, Foxit PDF Reader

394018, r. BopoHex, nnowaab YHuBepcuteTckas, a. 1, ayg. 505n
YyebHasa ayguTtopus: cneuuwanuavpoBaHHas Mebenb, KOMMblOTep npenogasatens i5-3220-
3.3y, moHuTOop € KK 17, MynbTUMEeOMIHbINA NPOEKTOP, 3KpaH



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

MO: OC Windows v.7, 8, 10, Habop ytnnut (apxusatopsbl, ann-meHegxepsl), LibreOffice v.5-
7, Foxit PDF Reader

394018, r. BopoHex, nnowaab YHuBepcutetckas, a. 1, aya. 292

YyebHasa ayauTopus: cneumanuanpoBaHHas mebenb, komnbioTep npenogasatens Pentium-
G3420-3,2ITu, moHuTop ¢ XKK 17”7, MynbTUMEAUNHLIN NPOeKTop, aKpaH. Cuctema ons BMaeo-
KOH(pepeHumn Logitech ConferenceCam

MO: OC Windows v.7, 8, 10, Habop ytunut (apxmsatopbl, pann-meHeaxepsl), LibreOffice v.5-
7, Foxit PDF Reader

394018, r. BopoHex, nnowaabs YHuBepcuteTckad, a. 1, ayg. 380

YyebHas aygutopus: cneumanuampoBaHHas Mebenb, kKomnbkoTep npenogasatens i3-3240-
3,41 Ty, moHuTOp € KK 177, MynbTUMeUIHbIN NMPOEKTOP, 3KpaH

MO: OC Windows v.7, 8, 10, Habop ytunut (apxmsatopbl, pann-meHeaxepsl), LibreOffice v.5-
7, Foxit PDF Reader

394018, r. BopoHex, nnowanb YHuBepcutetckasd, g. 1, ayg. 305n

YyebHas ayautopus: cneumnanuampoBaHHas mMebenb, HoyToyk HP Pavilion Dv9000-er, mynbTu-
MeONNHBIN NPOEKTOpP, 9KpaH

MO: OC Windows v.7, 8, 10, Habop ytunut (apxmsatopbl, pann-meHeaxepsl), LibreOffice v.5-
7, Foxit PDF Reader

394018, r. BopoHex, nnowagb YHuBepcutetckasd, g. 1, ayg. 307n

YyebHas ayautopus: cneumnanmampoBaHHass mebenb, HoyToyk HP Pavilion DvO000-er, mynbTu-
MeONNHBIN NPOEKTOpP, 9KpaH

MO: OC Windows v.7, 8, 10, Habop ytunut (apxmeatopbl, pann-meHeaxepsl), LibreOffice v.5-
7, Foxit PDF Reader

19. OueHo4HbIe cpeacTBa ANA NPOBeAEHUA TEKYLEeNn U NPOMEXYTOYHOWN aTTecTauum

MopaOoK OLEHKM OCBOEHUs obydarlmmMmucs y4eGHOro martepuana onpeaensiercs co-
AepXXaHuem crieayoLmx pasaenos AUCLUUNIHBI

Ne HavnmeHoBaHue Kome- WHankaTopsl
pasgerna gUCUMnvHbI OOCTUXEHUSsI OueHouyHble cpeacTBa
n/n TeHUumn
(mogyns) KOMMeTeHummn
1. | Pasgensbl 1-10 OrlK-1 OrK-1.1 KoHTponbHasa paboTta, NMCbMEHHbI ONpoc
2. | Pasgenbl 1-10 OnkK-1 OriK-1.2 KoHTponbHasi paboTa, MMCbMEHHBIN ONpoc
3. | Pasgenbl 1-10 OrlK-1 OriK-1.3 KoHTponbHasi paboTa, MMCbMEHHBIN Onpoc
4. | Pasgenbl 1-10 Or1K-6 OrK-6.1 KoHTponbHasa paboTta, NMCbMEHHbI Onpoc
5. | Pasgenbl 1-10 Or1K-6 OlK-6.1 KoHTponbHasa paboTa, NMCbMEHHbI Onpoc
6. | Pasgenbl 1-10 Orl1K-6 OrlK-6.1 KoHTponbHasa paboTa, NMCbMEHHbI Onpoc
MpomexyToyHas aTTecTauusi Cnncok BONpOCOB K 3K3aMeHY,
dopma KoHTpons — (1cemecTp — 3a4eT, 2,3 — 9K3aMeH) npakTn4eckoe 3agaHune

20. TunoBble OLEHO4YHbIe cpeAcTBa U MeToAMYeCKMe mMaTepuanbl, onpegensroLwme npo-
ueAypbl oL eHUBaHUA

20.1. TeKywWwMn KOHTPOSb yCNeBaeMocTun

KOHTpOJ'Ib ycneBaemMoCTMn no pgucuumniimHe OcCyLleCTBIIAEeTCA C MOMOLLbIO creayrowmnx
OLEHOYHbIX CpeacTB.

— KOHTpOnbHas paboTa;
— NMUCbMEHHbIN Ornpoc.



MNMepeyeHb 3apaHun ANA KOHTPONbHbLIX paboT

KoHTponbHas pab6ota Ne 1
BapwuaHnT 1
1. Onpepgenutb MHOXecTBa AUB, A(B, A\B, B\A AAB, ecnun

:{(x,y):x2+y2s4}, B={(x,y):|x|+|yl<4}.

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

3. [lokasaTb C NOMOLLLIO MeToA4a MaTeMaTUYeCKoON UHOYKUMM crieayiollee YTBEPXKOEHNE:

CO+Cly vcn=o" ci-_" (Ck+Ck_ —Ck+1)
il(n-i)!’
4. lokasaTb, yto lim X, =0, ectu x =i, neN.
n—oo n!
n n
5. Hantn: lim _ 2 #3
n—)OO( 2)n+1 3n+1
BapuaHT 2

1. Onpeoenutb MHOXecTBa AlJB, 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. [dokasaTb C NoMoLLbI0 MeToAa MaTemaqueCKon WHAOYKUUW crneaytollee yTBEPXKAeHNE:

>/n.
LB
4. lokasaTb, yto lim x, =0, ectu x, = 32n , neN.
n—oo n°+3
n-1
5. Hantn: lim (1_3 3 . (D—nj
noswolN N n n
KoHTponbHas pabota Ne 2
BapwuaHT 1
Bbluncnutb cneayowme npeaensi:
im Ix—+Ja++/x-a
X—a x2—a2 .
2. lim(1- x)tg—
x—1

1
3. lim (x+ex)>< .
x—0

X
4. lim (sin1+coslj )
X

X—>00 X

5 lim \/3+§x—«/x+4.
x>l 3x°—-4x+1




BapwuaHT 2
Bblumcnutb cnegytowme npegensi:

1.

x—1 (1-x)"*t
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

. 3x2+4x+1
5. lim )
x—1X+3 —~/3X+5

KoHTponbHasa paboTta Ne 3
BapwuaHT 1
Mcnonb3yst pasnuyHble MeToabl, HANTN UHTEerpansbi:

1 J' dx
“Jd1+sinx

dx
2. j@
dx
S'I x+1+x-1
4. .[\/;Inzxdx.
5. jxsin\/;dx.

BapwuaHT 2
Mcnonb3ysi pasnuyHble MeToabl, HANTN UHTerpansbi:

dx
1. | ——.
j (x2 +1)3/2

2. _[cosz X dX.
3. Ix331+ X2 dx.
4. _[xzsin4xdx.

5. f\/az —x2 dx.

KoHTponbHasa paborta Ne 4
BapwuaHT 1

1. MNonb3yacb onpegeneHvem (cymmbl [apby), HanTn 3HaveHne crnegylroLwero onpeae-
NEHHOro MHTerpana:

2
J' x2dx.
]
2. Monb3ysicb Pa3nMYHbIMN METOAAMY, HANTY CriedytoLLMe onpeAeneHHble UHTerpanbl:



/2 T
tgx dx ,[ dx

_p/21+ X" cosx o1 TsInX

3. BbumcnuTb AnuHy oyrv cnefyoLen KpuBown:
y=Inx, \/§SXS\/§.

4. Hantn o6bem Tena, orpaHNY4eHHOro CrieayoLwmMmMm noBEPXHOCTAMM:
X2 y2 72
—2+—2+—2:1, Z:ic.
a“ b® c
5. Bbl4MCNUTbL HECOBCTBEHHBIN MHTErpan:
w2

j-X +1dX.

0x4+1

BapwuaHT 2
1. Monb3ysacb onpeaeneHnem (cymmbl [apby), HANTU 3Ha4YeHWe crnenyloLwero onpene-
NEHHOro nHTerpana:
/2
f sin xadx.
0
2. Monb3yscb pasnMyHbIMKU METOAAMW, HANTK criegytolme onpeaeneHHble MHTerpanbl:

eZ

f In x dx,
1

2 2
xcarctg x
[ Xarctgx

7y 1+cosx

3. BblumncnuTb AnuHy gyrn crneayowen KpuBow:
y =Incosx, OSng.

4. Hantn ob6bem Tena, orpaHUYeHHOro cneayowmMm NOBEPXHOCTSMN:
c
x2+y2+z2 =4, z:J_rE.

5. BbluMCNnTbL HECODCTBEHHbIN MHTErpan:

} dx

0 (2—x)V1- X

KoHTponbHasi pa6orta Ne 5
BapuaHT 1
1. [lokasaTb HENOCPEACTBEHHO CXOAMMOCTb CrEeAYOLEro psiaa  HauTK ero Cymmy:

2. ccnepoBaTb Ha CXOAUMOCTb CreayoLWMiA 3HAaKOMNOCTOSHHbBIN PA4;:

I,]2
© (2n2 41
n:]_ 2n2+3
3. NccnepoBaTtb Ha CXOAMMOCTb CreayoLWwmii 3HakonepeMeHHbI P




i 1) sin? |

n=1 n
4. Monb3yacb MaXXopaHTHbLIM MPU3HaKoM Bereplutpacca gokasaTb paBHOMEPHYHO CXO-
ANMOCTb B YKa3aHHOM MpoMeXyTKe criegytoLlero yHKLMOoHaNnbLHoOro psaa:

o0

COS NX
ﬁ’ |X|<+OO.
n=1X +3

5. OnpeaennTb pagnyc 1 MHTepBarn CXOAMMOCTHU, a Takke uccnegoBaTb NOBeAeHWE B
rpaHUYHbIX TOYKaX MHTepBana CXoANMMOCTU CreayrLLEero CTeneHHoro psaa:

iﬁ(g]n x".

nN=

BapwuaHT 2
1. [okasaTb HENOCPEACTBEHHO CXOAMMOCTb CreayoLero psaa u HauTu ero Cymmy:

> (V2 -2n1+dn).

n=1
2. ccnepoBaTb Ha CXOOAUMOCTb CreayoLWwmi 3HaKOMOCTOSAHHbBIN PA4;:

®© n_1 n(n-1)

3. NccnepoBaTb Ha CXOAUMMOCTb Creayowmi 3HaKonepeMEHHbIN PSa;:

2 5 Cos—.
a1 In“ x n+1
4. Monb3yacb MaXXopaHTHbLIM MPU3HAKoM Bereplutpacca gokasaTb paBHOMEPHYHO CXO-
ANMOCTb B YKa3aHHOM MPOMEXYTKE CriegyoLwero pyHKUMoHaneHoro psaaa:
& 2X
Darctg———, | X|<+o.

n=1 X2 + n3

5. OnpeaennTb pagvyc 1 MHTepBan CXOAMMOCTHU, a Takke uccnenoBaTb NoBedeHWe B
rPaHNYHbIX TOYKax MHTEpBana cXoAuMOCTU CreAyHLLEero CTENEeHHOro psaaa:

i (1+ ljnz x".

n=1 n

KoHTponbHasa paborta Ne 6
BapwuaHT 1
1. B 3agaHHOM vHTepBane pasnoxutb B psg Pypbe yHKLMIO:
f(x)=sinax, xe[-mn], aeR\Z.
2. NpeacrtaButb nHTErpanom dypbe crieayroLyo QyHKLMIO:

f00 ={sin X, X<
0, X > .

3. Hantu npeobpasoBaHne Pypbe ans QyHKUNN:



X
COS—, XX,
F(x)=1 2 T

0, X > T
4. B 3agaHHOM MHTepBarne pasnoxuTb B pag Pypbe pyHKUuIo:
f(X)=x-1, xe(-2;2).
5. Pasnoxutb B pag Pypbe PyHKUMIO, 3a0aHHY0 rpaddnyecku:
v

oy

|y
N
v

BapwuaHT 2
1. B 3agaHHOM vHTepBane pasnoxutb B psg Pypbe yHKLNIO:

f(x)=x%, xe[-mn]
2. MpepcTtaButb MHTerpanom dypbe cnegyowyo PYHKLMIO:

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

3. Hantn npeobpasoBaHne dypbe Ansa PyHKUNK:
N
f(x)=exp 5 COS X.

4. B 3agaHHOM UHTepBarse pasnoxuTtb B pag Pypbe pyHKUMIO:
2, —t<Xx<0;
1
f(x)=1=, x=0;
0=13
-1, O<x<m

5. Pasnoxutb B pag Pypbe pyHKUMIO, 3a0aHHY0 rpadpnyecku:
Y

I

KoHTponbHasa paborta Ne 7
BapwuaHT 1
1. U3MeHUTb NOpsSiAOK MHTErPUPOBaHMS:
0 4+y°
J' dy j f(x, y)dx.
-2 =2-y




2. MNMepenasa K nonsipHbIM KoopanMHaTam, BblYUCINTb H\/xz + yzdxdy, roe obnactb D or-
D
paHn4yeHa kapanongon r =a(l—coso).
3. BblumcnuTb ¢ NOMOLLBIO ABONHOMO MHTErpana nnowaabe hurypbl, OrpaHMY4eHHON Nu-
HUSAMU Y = x2, y :4x2, y=4.
4. Hantn obbem Tena, orpaHUYeHHOro NOBEPXHOCTAMM
z:1+y2, Xx+y=1 x=0, y=0, z=0.

5. BblYNCNUTL KPUBONUHENHBIN 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. U3MeHNTb NOpsSiAOK MHTErPUPOBaHMS:
2 442x°
fax [ f(xy)dy.
0

4-x*

2. Bbunenutb J'J'psin2 @dpdo, roe obnacte D orpaHn4eHa OKpY>XHOCTbIO p = 3C0S .
D

3. BbuncnuTb € NOMOLLbIO ABOMHOIO MHTErpana nnowaab purypbl, orpaHN4YeHHON an-

2 2
J'IVII'ICOMX—+y— =1
16 25

4. Hantn obbem Tena, orpaHM4YeHHOro NoBEPXHOCTSAMM
x2+y2 =1 z=3-x-y, z=0.

5. BblMMCNUTb KPUBONMMHENHBIN MHTErpan J.(x2 + yz)dx+(x2 —y)dy, BAOMb NIMHUNA

L
L: y=x, om A(-L-1) oo B(2;2).

Tpe6oBaHusA K BbINOSTHEHUIO 3a4aHUN KOHTPOJIbHbIX paboT Ne 1-7:
KoHTponbHble paboTbl BLINOMHATCA CTyAeHTaMuM B COOTBETCTBUM C 3adaHnem. Pelue-

HUSI BCeX 3aay W NOSICHEHUS K HUM OOMKHbl ObITb AOCTATOYHO NoapobHbiMK. Mpu Heobxoau-
MOCTW crieqyeT AenaTb COOTBETCTBYIOLLUME CCbINIKM Ha BOMPOCHI TEOPUM C yKazaHUeM opmyin,
TeopeM, BbIBOJOB, KOTOPbIe UCMONb3YTCS NpU pelleHnn 4aHHoW 3aaayn. Bee Bbluncnexus (B
TOM 4mcre U BCromoraTernbHble) HeOBX0AMMO AenaTtb NOMHOCTLI0. YepTexu u rpadukm gomnx-
Hbl ObITb BbINOSHEHbI AaKKYpaTHO U YETKO C yKasaHMeM eauHuUL, MaclTaba, KoopaMHaTHbIX Ocel
N Opyrmx anemeHToB 4yepTexa. OObsACHEHUs K 3adayam [AOMKHbI COOTBETCTBOBATb TeM 060-
3HaYeHUsIM, KOTopble AaHbl Ha YepTexe. PellueHne 3agaHMin OOIMKHO COMPOBOXAATbLCA COOT-
BETCTBYIOLLEN apryMeHTaumen 1 BbINOMHATLCS CaMOCTOATENBHO.

Kputepuu u WwWKanbl oLeHMBaHUS KOHTPOIbHbIX paboT Ne 1-7:

LLkana oueHnBaHuA
(cymmapHbIn % npaBunbHO Kputepum oueHuBaHus
peLleHHbIX 3a4aHnN K.p.)

OueHKa «OTNUYHO» BLICTABNSAETCS, €CNU CTYAEHT BbINOSHMI

«OTIANYHO» BCE NATb 3a[aHUN KOHTPOSIbHON paboThl 6€3 oWMboK 1 Hepo4e-
(85% —100 %) TOB Unn gonyctun He 6onee ofHOro He3HauyuTenbHOroHegoue-
Ta.




OueHKka «XOpoLIO» BbICTABMSETCS, €CNU CTYOAEHT BbINOMHUN

«XOpPOLLO» paboTy NONHOCTLI, HO AOMYCTWI B HEN He Bonee OOHONM Herpy-
(71% — 84 %) 6ol owmnbkn 1 ogHoro HepoueTa, uNM He BGonee OBYX Hedouye-
TOB.

OueHka «ydOBMNeTBOPUTENBHO» BbICTABMSETCS, €CNN CTYOEHT
NpaBWUbHO BbIMNOMHUIT HE MEHEE MONOBMHbI paboThbl UK gonyc-
TMN He bonee AByX rpybbix owmboK, nnn He 6onee ogHoOW rpy-
6on 1 ogHon Herpybown owmnbKn U 0gHOro HegoyeTa, Unu He 6o-
nee OBYX-TPeX Herpybbix owmnboK, Nnn ogHom Herpyoor ownbKn
N TPEX HELOYETOB, UNW MPW OTCYTCTBUM OLWINOOK, HO MpU Hanu-
YUM YeTbIPEX-NATU HELOYETOB.

«YOOBMNETBOPUTENLHOY
(51% — 70 %)

OueHka «HeyooBnNEeTBOPUTENbHOY» BbICTABNSAETCH, €Cnu CTy-
«HEYAOBNETBOPUTESTBHO» OEHT JONyCcTUN 4ucno owunbok M HeJovyeToB MpeBocxogsiiee

(0% — 50 %) HOpPMY, MPK KOTOPOW MOXET ObITb BbICTaBMeHa oLUeHKa «3», UIn
€CN1 NpaBuUIbHO BbIMNOSTHU MEHEE NOMOBWHbLI PaboThl.

I'Iepel-leHb BONpocCcoB AJid NNCbMEeHHbIX OonpocoB

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

1.
2.

6.

7.

8.

9.

MHoxecTtBa. Onepauun Hag MHOXECTBaMM.
CBoiicTBa onepauuii nepeceyeHnsi, 00beMHEeHNss pa3HOCTU, AeKapTOBOro npovnseeae-
HUS.

3. MHOXeCTBO HaTypasibHbIX Yncen.
4.
5. Komnoauumsa otobpaxeHnn. ClopbekTUBHbIE N UHBEKTUBHbIE OTODpaXkeHns. buekTnBHble

MeToa maTeMaTU4YeCKON UHAOYKLNN.

oTobpaxeHusi. ObpaTHoe oTobpaxeHue.

CyeTHble MHOXecTBa. MHOXeCTBO LenbliX Yncen, MHOXECTBO paunoHanbHbIX Ynucen.
IMNOTHOCTb paunoHanbHbIX Yncen. [lencreuteneHble Yncna.

AkcrnomaTtunka OencTBUTENbHbIX Yncesn. CYETHOCTb MHOXECTBA pauMoOHanbHbIX YUCEN.
Hec4eTHOCTb MHOXECTBa BeLECTBEHHbIX Yncen. Moaynb, abcontoTHas BenMymMHa yucna.
[MpomMeXyTKN, OKPECTHOCTH.

MpUHUKMN BNOXEHHbLIX OTPE3KOB.

10. OnemeHTapHble PYHKLMM BELLLECTBEHHOIO NEPEMEHHOIO.
11. BuHom HeloToHa.
12. OrpaHn4yeHHble MHOXeCTBA. TOYHbIe rpaHu MHOXeCTB. CBOMCTBA TOYHOM BEPXHEN U

HWXHEWN rpaHn MHOXECTBaA.

13. NoHaTne nocnenoBaTeNbHOCTU M NOANOCNEA0BAaTENBbHOCTH.

Paspnen 2. lNpeaen yncnosoun nocneaoBaTtenbHocTU. lNMpeaen yHKUUKN, HENPEPbIBHOCTD.

arONPE
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9.

Mpenen nocnegoBatenbHOCTU. EQMHCTBEHHOCTL Npegena.

MpeaenbHbIM Nepexoq B HEpaBeHCTBAX.

BeckoHeuyHO manble n 6eckoHe4yHO GonblLUMe NocneaoBaTeNbHOCTU.

CBoncTtBa cxoasLLMXcsi nocneaoBaTenbHOCTEN.

MoOHOTOHHbIE NnocnegoBaTenbHOCTU. CylecTtBoBaHWE nNpegena y MOHOTOHHOW nocneno-
BaTenbHOCTU. ApndpmeTndeckme onepauum n npeaenbHbii nepexoa.

3ameyvaTenbHbI Npeaen u Yncno e.

Teopema bonbuaHo-BenepwTpacca.

. Mpepen dyHKkuumn no MNerHe, no Kown. SkBMBaANeHTHOCTb onpeaenenunn npeagena no en-

He 1 no Kowwuw.
CeowuicTtBa npegena. lNpenenbHbli nepexoq B HepaBeHCTBax U Npu apnpmeTnyeckmx
aencteusix. OQHOCTOPOHHME Npeaensl.

10. MNMepBbI 1 BTOPOWN 3aMeyaTerbHble npeaersibl.
11. beckoHe4yHO Manble n 6eckoHe4Ho bonblne. CpaBHEHME BECKOHEYHO MarbIX U 6ecko-

HEeYHOo DOonbLUUX.




12. HenpepbIBHOCTb (PYHKLMM B TOUYKE U HA MHOXecTBe. O4HOCTOPOHHAS HENPEPbLIBHOCTb.
HenpepbIBHOCTb CNOXHOW (OYHKLMN.

13. HenpepbIBHOCTb anemMeHTapHbIX PyHKUMIA. Knaccudukaumnsa Todek paspbiBa.

14. TeopeMbl 0 HenpepbIBHbIX PYHKUMSAX: NepBasd n BTopasa Teopembl Beneplutpacca, Teo-
pema bornbuaHo-Kowm o npoMeXXyToO4YHOM 3Ha4YeHUn.

15. PaBHOMepHasi HenpepbIBHOCTb. Teopema KaHTopa 0 paBHOMEPHOW HENPEPbLIBHOCTU.

Paspen 3. uddepeHumanbHoe ncumcneHme pyHKLMmM ogHON nepemMeHHOMN.

MponsBogHasa yHKUMK. 'eomeTpruyecknin n pUsn4eckuin cmbicnl.

OudphepeHunpoBaHme aneMeHTapHbIX QYHKLMNA.

MpaBuna gnddepeHunpoBaHus.

lMponsBogHas obpaTHOM N CROXHOW OYHKLNN.

OunddepeHuman gyHKUMN.

[MpounssogHble U andepeHULmnanbl BbICLLMX NOPSAKOB.

Teopembl Pepma, Pons. Teopemsbl 0 cpegHem Jlarpanxa n Kowww.

MpaBuno Jlonutans packpblTUa HeonpeaeneHHOCTEN.

®opmyna Tewnnopa. OctaToyHbIN YNieH B oopmyre Tennopa B popme JlarpaHxa v B

dopme [MeaHo.

10. ®opmynbl MaknopeHa anieMeHTapHbIX OYHKLINA.

11. SkcTpeMym dyHKUuK. Heobxoammble U AOCTATOYHbIE YCNOBUS AKCTpEMyMa. Bbinykribie n
BOrHyTble doyHKUMN. Toykun nepermba. MNMpusHakm Tovek nepermba.

12. NccnepoBaHne CBOUCTB PYHKLUMI C NMOMOLLLIO MPON3BOAHbIX.

CoNo~wNE

Paspen 4. UHTerpanbHoe ucuucneHme oyHKLMM OQHON NepeMeHHOMN.

MepBoobpasHas yHKLUMN, CBOMCTBA NepBOOOpa3HbIX.

HeonpeneneHHbIN nHTerpan.

dopmyna 3aMeHbl NEPEMEHHbIX, UHTErPUPOBAHNE MO YaCTSM.

NHTerpnpoBaHune paumoHanbHbIX 1 UppaumoHanbHbIX YHKLKNA.

WHTerpupoBaHne TPUroHOMETPUYECKNX U OPYIUX TPAHCUEHOEHTHbIX (PYHKLINIA.

OnpepgeneHHbi nHTerpan PumaHa. Ycnosue cywectBoBaHUs MHTerpana Pyumana.

dopmyna HetoToHa-JlenbHuua.

CsowncTBa nHTErpmpyemMon pyHkumm. Teopema o cpegHeMm.

dopmyna 3ameHbl NEPEMEHHON U NHTErPUPOBAHNA NO YacTAM B OnpedeneHHOM nHTerpa-

ne.

10. HecobcTtBeHHbIE MHTEerpansl 1-ro poaa.

11. HecobcTBEHHbIE UHTErpanbl 2-ro poaa.

12. HTerpupoBaHne BEKTOPHO3HAYHbIX (PYHKLNNA.

13. MpunoxeHna onpegeneHHoOro MHTerpana: nnowanb NiIockon courypsl, AnvuHa ayrn Kpu-
BoW. [Nnowaab NOBEPXHOCTN BpaLLeHMs U 06beM Tena BpaLLeHus.

©CoNokrwhE

Paspgen 5. YncnoBble u ¢hyHKUMOHaNbHbIE psabl. CTeneHHbIe psaabl.

Yucnosble psabl. HacTuyHble cyMmMbl. CXO4MMOCTb.

CeowucTtBa cxogsawmxcsa psagos. Kputepuin Kowww.

Mpu3HaKkn cxoauMOoCTU PSAOB C NOSTIOXUTESNbHBIMUY YIIEHaAMMU.

3HakonepemeHHble psagbl. ABConoTHaa 1M ycnoBHas cxoammocTb. CBoncTBa abCoONOTHO
CXOOSALMXCSA PALOB.

3Hako4depeayrowmecs pagel. MNMpusHak JlenbHuua.

3HakonepemeHHble psabl. MpusHakm Abens n OQupuxne.

®PyHKUMOHarbHbIE pAabl U NOCeaoBaTeNbHOCTM.

PaBHOMepHast U HepaBHOMEpPHasi CXOAUMOCTb. YCroBue paBHOMEPHOW CXOAUMOCTU
PYHKUMOHANbLHOro psaaa.

9. HenpepbIBHOCTb, AN depeHumMpoBaHne N MHTErpnupoBaHne PyHKLUNOHaNbHbLIX PALOB.

10. CteneHHble psabl. O6nacTb CXO04MMOCTU U pagnyc CXOAMMOCTM CTEMNEHHOro paaa.

hwphPE
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11. Pag Tennopa. NpubnmkeHHble BblMUCAEHMS C MOMOLLBIO psagoB. Popmyna CtupnuHra.

Pazpen 6. ®yHKUMUN HECKONBbKUX NepeMeHHbIX. JKCTPEMYM (pYHKLMU MHOMUX NepemMeH-

HbIX.

©CoNoOkrwhE

MpocTtpaxcTteo R". Hopma. CxogumocTs B R". MNMokoopanHaTHas cxoanMOCTb.
DYHKUMN MHOTMX NepeMeHHbIX. [peaen. HenpepbiBHOCTb.

Teopembl Benepltpacca ana yHKUMIA HECKOSTbKNX NEPEMEHHbIX.
OvdppepeHumnpoBaHme ckanspHbIX PYHKLUNUNA HECKONBKNX NEePEeMEHHBbIX.
YacTHble npon3BogHble PYHKLNN HECKOSNBbKUX NePEMEHHbIX.

MonHeIn guddepeHunan.

lMpounsBogHasa no HanpasreHuto. 'pagueHT.

OndbhepeHUNpyeMOCTb CIOXHOM (PYHKLMN.

YacTHble nponsBogHble U anddepeHumnansl BbICLLMX NOPAOKOB.

10. ®opmyna Tennopa.

11. HesaBHble byHKUUKN. Teopema 0 HeESABHOW QOYHKLINN.

12. QnddepeHumnpyemble oTobpaxeHus. Teopema 06 obpaTHOM 0TOBpaXKeHUN.

13. 3KcTpeMyM YHKUMN MHOMMX nepemeHHbix. Heobxoaumble ycnosusa. VccnepoBaHuve

CTauMOHapHbIX TOYEK.

14. [locTaTo4HbIE YCNOBUA 3KCTPEMYMA.
15. YcnoBHbIN akcTpemyM. MeToa MHOXUTENen JlarpaHxa.

Pasgen 7. KpaTHble nHTerpansbol.

1.

oOahwN
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[BonHon mHTerpan. CeounctBa. [MOBTOPHLIN MHTerpan. BblumMcneHne OBOWHLIX WHTerpa-
nos..

3ameHa nepemMeHHon B 4BOMHOM UHTerparne.

AkobumaH oTobpaxkeHus.

[1BorHOWM MHTErpan B NOSISIPHbIX KoopauHaTax.

TpownHoun nHterpan. Ceonctea. [1oBTOPHLIN MHTerpan. BeluncneHne TponHbIX MHTErpasos.
3ameHa nepemeHHon B TPOWMHOM uHTerpane. UunuHgpudeckue koopauHatbel. Cdepuye-
CKMe KoopauHaThI.

MpunoxeHna BONHOIO MHTEerpana.

[MpunoxeHnsa TPONMHOIO UHTerparn.

Paspnen 8. KpmBonuHenHble MHTeErpanbil.

hrwpE
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KprBONUHENHbIE MHTErpanbl NepBoro poaa n X CBOMCTBA.

CBefieHuve K onpegeneHHoMy uHTerpany.

KprBONMHENHbIE MHTErparnbl BTOPOro poda u ux cBonctea. BelumcneHune.

CBs13b KPMBOMNMHENHLIX MHTErPAasioB BTOPOro pofa ¢ KpUBONIMHENHBIMU MHTErpanamm nep-
BOro poja.

MpunnNoXxeHnsa KPUBONMHENHBIX MHTErpanos.

dopmyna NpuHa.

BbluncneHne nnowaam ourypsl ¢ NOMOLLBIO KPUBOSTIMHENHBIX MHTErParios.
Hes3aBncMMOCTb UHTEerpana ot nNyTu MHTErpupoBaHUSA.

Paspen 9. BeKTOpHbIN aHanu3 n afieMeHTbl TEOPUMX NONA.

ONoOhRWNE

CkansipHble nonsi.

[MoTeHunan ckansapHoOro nons.

BekTopHble nons.

BekTopHble nuHun.

[MOoTOK BEKTOPHOro Nons U ero Pusandecknin CMbIcrl.
[vBepreHums BEKTOPHOro nosns n ee oU3nNYeCKUin CMbICII..
PoTtop BekTopHOro nons.

ConeHouvpanbHoe 1 noTeHumanbHoe noss.



9. UmMpKynauusa BeKTOPHOro nons U ee (onsnyecknn cmbicrl.

Paspen 10. Pagbl ®ypbe.

Pagbl dypbe. OpToroHanbHble cuctembl PyHKUMA. KoadpdpunumeHTsl Pypbe.

MpenctaBnenne yHkumn psgom Pypbe: crnyydan Nepunoamyeckon U Henepuoanyeckon

MpenctaBnenne yHKUMA pagom dypbe: cnyyar npomn3BOSIbHOIO NPOMEXYTKA, YETHOM U

1.
2. CxogumocTtb psga dypbe B TOUKE.
3. lNpeactasneHne pyHKUMI psaom dypbe.
4. [MpwusHak OQupuxne.
5.
PYHKUMN.
6.
HEeYeTHON QOYHKLIMN.
7. WHTerpan ®ypbe.
8. lNpeacTtasneHne yHKUMIA NHTErpanom dypee.

TpeboBaHuUsA K NTUCbMEHHbIM onpocam no pasgenam 1-10:
lMCbMeHHbIe ONPOCHI BLIMNOMHAKTCA CTyAeHTaMu B COOTBETCTBMM C MOSTYYEHHbIMU BO-
npocamu. OTBETbI HA BOMPOCH! AOSMKHbI ObITb NPaBUMbHLIMW, 4OCTAaTOYHO NOAPOOGHBLIMU U Bbl-

NOJNMTHATBCA CaMOCTOATESIbHO.

KpMTepI/IVI M WKanbl oueHnBaHnA NMCbMEeHHbLIX ONPOCOB NO pa3gefniamMm 1-10:

LLkana oueHuBaHusA
(cymmapHbIn % npaBuibHbIX OTBETOB
NMCbMEHHOro onpoca)

Kputepun oueHnBaHus

«OTITUHHO»
(85% —100 %)

OueHka «OTNMYHO» BbLICTABMSIETCS, €CNU CTYAEHT Hanucan
nosHble, pasBepHyTble OTBETbl Ha MNOCTaBEHHbIE BOMPOCHI,
rokasan COBOKYMHOCTb OCO3HaHHbIX 3HAHWI Mo pasgeny auc-
UMMNUHBI; B OTBETE MPOCIEXMBAETCA YeTKas CTPYKTypa U foru-
Yyeckas nocriefoBaTenbHOCTb, OTpaxatowas CyLLHOCTb pacKpbl-
BaeMbIX NMOHATUIA. OTBET U3NOXEH MaTeMaTUYEeCKUM A3bIKOM C
MCMONb30BAHMEM WHCTPYMEHTapus M3y4aemon OWUCLMMNWHGI.
Moryt 6bITb AonyweHbl HeGonblive HedoyeTbl Npu gokasa-
TenbCTBE TEOPEM.

«XOpoLuo»
(71% — 84 %)

OueHKa «xOpoLLIO» BbICTaBNAETCHA, €Cnu CTYAeHT Hanucan He-
AOCTaTOYHO NOSHbIE N Pa3BepHYTble OTBETbLI Ha BOMNPOCHI. Jloru-
Ka 1 nocrnenoBaTenbHOCTb U3MOXEHNS UMeLoT HapylleHus. [o-
nyLeHbl OLNBKN B pacKpbITUM NOHATUI, ynoTpebneHnn Tepmu-
HOB. YMeHMe packpbiTb 3Ha4YeHne 0BOBLLEHHbIX 3HaHUWA He Mo-
KasaHo, cnaboe BrageHWe MHCTpyMeHTapuem yy4yebHon aucum-
nnuHbl. MNMucbMeHHoe odopmneHne oTBeToB TpebyeT Hebornb-
LUMX NOMPaBOK U KOPPEKLUW.

«Y[OOBNETBOPUTENBHOY
(51% — 70 %)

OueHka «ynoBNeTBOPUTENLHOY» BbLICTABNSETCS, €CNU OTBEThI
CTyZeHTa Ha BOMpPOCbl NpeacTaBnsieT cobol pa3po3HEHHbIe
3HaHWS C CYLLEeCTBEHHbIMM oLlmnbkamu. MNpucyTcTByOT dopar-
MEHTaPHOCTb, HENMOTMYHOCTb M3NoXeHusi. OTCYTCTBYIOT BbIBO-
Obl, KOHKPETM3aUMs 1 [oKa3aTeNbHOCTb U3MOXKEHWSI.

«HeynoBIrneTBOpUTENTbHO»
(0% — 50 %)

OueHka «HEeyOoBNeTBOPUTESIbHO» BbICTaBNAETCA, €ClIn OTBETDI
CTyAeHTa Ha BONpPOCHI MOJIHOCTbKO OTCYTCTBYIOT UK AaHbl CO-
BCeM HernpasuiibHble OTBEThI HA NMOCTaBJ1IEHHbIE BOMPOCHI.

20.2 NMpomexyToyHana aTrecTauums

I‘Ipowle»(yTquaﬂ arrTecrtaumda no gucumninHe ocyLecTBIiideTCcA C NOMOLLBbIO CrieayrLnxX

OLIEHOYHbIX CPEACTB:
1 cemecTp:

— cobecenoBaHue o Gunetam Ans 3aveTa, coaepXallum ABa TeopeTUYeCKUX Bonpoca u

npakTu4eckoe 3agaHuve;
2,3 ceMecTp:




— cobecenoBaHMe Mo 3K3aMeHaUNOHHbIM BuneTam, coaepxalwunm aBa TeopeTn4ecknx Bo-
npoca u npakTtn4yeckoe 3agaHue.

MepeyeHb BONPOCOB K 3a4eTy M 3K3aMeHaMm

Cnucok BonpocoB K 3a4eTty (1 Kypc, 1 cemecTp)

PwbdPE

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

31.
32.
33.
34.
35.
36.
37.
38.

39.

40.

MHoxecTBa 1 onepauum Hag HUMW.

OrpaHn4yeHHble MHOXeCTBA. TOYHast BEPXHSS U HXKHASA rPaHn MHOXECTBA.

MowHocTb MHOXecTBa. CYETHbIE U HECHETHbIE MHOXECTBA.

MocneposaTenbHOCTU. BeckoHeYHO Manble n 6eckoHe4vHO 6ornbLuMe nocrneaoBaTesibHO-
CTU N UX CBONCTBA.

Mpepen nocnegosartenbHocTU. Kputepun Kown cxoagumocTn nocriefoBaTenbHOCTH.
MoHOTOHHbIE nocnegosaTensHOCTU. TeopemMa BenepuwTtpacca. Yucrno e.

YacTtnyHble npegensl. [lognocnenosatensHocTn. Teopema bornbuaHo.

®yHKuMKN. OCHOBHbIE anemMeHTapHble YHKUUKW. CnoxxHasa yHKUMS.

Mpenen dyHkunun. Onpenenenne npegena yHkumm no enHe n no Kowww.

. OgHoCTOpOHHME Npeaensl.

. Kputepnnn Kown cyuwectsoBaHus npenena oyHKUmn.

. MoHOTOHHBIE OYHKUMMN.

. HenpepbIBHOCTb (PYHKUNN B TOYKE.

. Knaccudpmukaumsa Toyek paspbiBa yHKLMN.

. CBowncTtBa HenpepbIBHbIX (YHKLNNA.

. Micnonb3oBaHne cBONCTBa HEMPepbIBHOCTU A4 BblYUCNEHUS npeaena.

. HenpepbIBHOCTb doyHKLMM HA MHOXecTBe. ObLume cBoncTBa (PYHKUUIM HEMPEPBIBHbIX Ha

oTpeske (Teopema Kowwn, 1-a n 2-9 Teopemsl Beneplutpacca).

O6paTHas dyHkums. Teopema 06 o6paTHON PyHKLMN.

MpounssogHasa yHKUMK. feomeTprnyecknin n pusndeckuim CMbIC NPOU3BOLHON.
AnddbepeHuman yHKLMN.

Ncnonb3oBaHue anddepeHumana ans npubnmKeHHbIX BbIYUCIIEHNNA.

CBs3b Mexay HenpepbIBHOCTLIO YHKUMN 1 AuddepeHLNPYEMOCTLIO.

[MpaBble 1 nesble NPON3BOOHbLIE.

MpaBuna gnddepeHunpoBaHus.

MponasogHas CNoXxHoM PyHKUUN.

MponssogHasn obpaTHOM PyHKLUMN.

lMpounsBogHas napameTpudeckn 3agaHHON PyHKLMN.

MpounsBogHas HEABHO 3aaHHOM (PyHKLMN.

MponsBogHble u anddepeHumnansl BbiCLLMX NopaakoB. MNMpasuno JlenbHuua.
Teopembl 0 anddepeHLmpyemMbIx PYyHKLNAX (OCTAaTOYHOE YCIIOBMUE NOKaNbHOro BO3-
pactaHuna unu yboisaHna pyHkuumn, Teopema Pepma, Teopema Ponns, Teopema Jla-
rpaHxa).

O606LweHHasn Teopema KOHeYHbIX npupaweHun (Teopema Kown).

PackpbiTne HeonpeaeneHHocTen. [Npasuno Jlonutans.

dopmyna Tewnnopa.

dopmyna MaknopeHa.

dopmyna Tennopa ¢ ocTatouHbIM YnieHoM B dhopme [eaHo, JlarpaHxa.

[locTaTtoyHoe ycrnoBume aKCTpeMyMa B TEPMUHAX CTapPLLUNX NPOU3BOLHbIX.
NccnepoBaHue doyHKUMA. YCnoBrne NOCTOSAHCTBA U MOHOTOHHOCTU (PYHKLMN.
NceneposaHue doyHKUMA. BbinyknocTb oyHKLUMKM 1 TOYkM nepernba. JoctaTouHoe ycro-
BME BbIMYKNOCTU (PYHKLUMN.

NccnepoBaHue doyHKUMn. TouvkM akcTpeMyma. Hanbonbliee n HaMMeHbLUee 3Ha4YEeHNS

PYHKUMN.
ACUMNTOTHI.



Cnucok BonpocoB K 3k3aMeHy (1 Kypc, 2 cemecTp)

PBOONOOAWNE

0.
11.
12.
13.
14.
15.

HeonpegeneHHbi nHTerpan. CBoncTea HeonpeaeneHHoro nHTerpana.
MeTopq 3aMeHbl NepeMeHHON B HeONpeaerieHHOM UHTerparne.

dopmyna MHTEerpupoBaHus No YacTsaM NS HeonpeaeneHHOro nHTerpana.
WHTerpnpoBaHue paumoHarbHbIX BblpaXXeHUMN.

PasnoxeHune paunoHansHon apobun Ha npoctenume gpobw.

MeTopq HeonpeneneHHbIX KOS(PPULNEHTOB.

WHTerpupoBaHue nppaumoHasibHbIX BbIpaXXeHUN.

WHTerpupoBaHue anddepeHuymnansHoro GuHoma. lNoacrtaHoBku dunepa.
WHTerpupoBaHue TpUroHOMeTpUYeCKUX PyHKLUN.

OnpegeneHHbi nHterpan. NoHaTue nHTerpanbHOM CyMMbI.

BepxHue n HmxHre cymmbl Japby. CeorictBa cymm [dapby.
Heobxoanmoe 1 goctatoyHoe ycrnoBue MHTErpupyeMocTy.

CsowncTtBa MHTErpMpyemMbiX yHKLUNA.

OueHkun uHTerpanos. Teopema o0 cpeiHEM 3HAYEeHUH.

OnpepeneHHbIM MHTErpan Kak pyHkuusa sepxHero npegena. dopmyna HetoToHa-

JNlenbHuua.

16
17
18

. 3ameHa nepeMeHHOI B ornpeaeneHHoM nHTerpane.
. ®opmyna MHTErpupoBaHUs NO YacTsIM AN1s onpeaeneHHoro nHTerpana.
. FeomeTpuyeckue NpunoxeHnst onpeaeneHHoro nHTerpana. AnvHa kpueon v nnowanb

nyocKon urypol.

19

. FeomeTqueCKme NpUNoXeHna onpeaerieHHoro nHTerparna. Mnowaapb KpMBOJ'II/IHGVIHOVI

Tpaneumm n o6beM Tena BpaLleHus.

20.
21.
22.
23.
24.
25.
26.

HecobcTBeHHbIe nHTerpans! 1-ro poga.

HecobcTBeHHbIE MHTEerpansl 2-ro poaa.

Teopema cpaBHeHus. [ToHATHME abCconoTHOM CXOOUMOCTM HECOBCTBEHHOIO NHTErpana.
3HaKOMOCTOSIHHbIE psAabl. HeobxogmMmoe ycrnosme CXoanuMocTu psga.

Kputepuin Ko cxogmMmocTn 3HaKONOCTOAHHOIO psaaa.

[Mpun3Hakn cpaBHEHUSI 3HAKOMOCTOAHHbBIX PAOO0B.

Mpwusnak Janambepa, pagukanbHbIin NpudHak Kowu 1 nHTerpanbHbii NpU3HaK cxoau-

MOCTU 3HAKOMOCTOAHHbIX PAOOB.

27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37

38.

3HakonepemeHHble pagbl. AGCOMNOTHasA U yCroBHas CXO4MMOCTU psaaa.
MpusHakm Jlenbuuua, Adensa n upuxne cxoanMoCcTh 3HaKonepeMeHHbIX PSA0B.
Hencteusa Hag psgamn. Cymma v npov3BeaeHne psagos.

3HakonepemeHHble psagbl. AGCONTHasA U YCroBHas CXO4MMOCTU psaaa.
Mpu3Hakm JlenbHmua, Abena n Jupuxne cxoagnmMoCTn 3HaKONepPEMEHHbIX PSO0B.
®yHKUMOHanbHbIe psagbl. O6rnacTb CXOAUMOCTU PYHKLMOHANBLHOMO psaa.
Teopema o gudpdepeHUnpyeMocTy PyHKLUNOHANbHbIX PSO0B.

Teopema 06 MHTErpMpyemMocTu yHKLMOHANbHbIX PSALOB.

CTteneHHble pagbl. MHTepBan n pagmyc cXogMmocTW.

Psp Tennopa. Pag MaknnopeHa.

. OcTtaTouHbIN YneH psaa Tennopa B pasnuyHbix opMax.

MpumeHeHne paaoB Anst BbIYUCIIEHNSA «HEDBEPYLLMXCA» UHTErpanos.

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

Nooh,rwhE

MpocTtpaHcTBa RN 1 MHOXeCTBa B HUX. DYHKLMN HECKOSTbKUX NEPEMEHHbIX.
Mpenen n HenpepbIBHOCTb PYHKLMM HECKOSTbKUX NEPEMEHHbIX.

YacTHble Npon3BogHble PYHKLMA HECKOSBbKUX NEePEMEHHbIX.
AnddpepeHuman PyHKLMN HECKOSTbKUX NepeMEHHbIX.

MponsBogHble CNOXHbLIX PYHKLINA.

MHBapnaHTHOCTb (hopMbl NOSNTHOro AnddepeHumnana.

YacTHble NpoM3BOAHbIE BbICLUNX MOPSLKOB.



8. nddepeHumans! BbICLLUMX NOPSAKOB.

9. OnpeaeneHne akcTpeMmyMma PyHKLMIA HECKOSbKNX NepemMeHHbIX. Heobxoanmoe ycnosue
akcTpemyma. [loctaTouHOe ycnosue aKkCTpemyma.

10. Teopema 0 cyLieCcTBOBaHUN HESBHO 3aaHHON oyHKUmK. OuddepeHumnpoBaHne Hesas-
HbIX OYHKLMNA.

11.TlponsBoaHas No HanpasSiEHUIO.

12.Mepbl NAIOCKUX MHOXECTB, NOHATME MHOXecTBa Mepbl 0. Teopema 06 namepmmocTu
NMOCKUX MHOXECTB.

13.[1BOMHOM NHTErpars, ero CBOMCTBa.

14.T'eomMeTpUYECKMin CMbICI ABONHOrO MHTErpana.

15.CBefeHne ABOMHOIo UHTerpana K noBTOPHOMY.

16.AkobuaH oTobparkeHus, ero reomeTprUyYecKmin CMbICHI.

17.3ameHa nepemMeHHON B BOMHOM UHTerparne.

18.[1BorHOM NHTEerparn B NonsApHOM CUCTEME KoopauHar.

19.TpunoxeHunsa BOMHOroO MHTErpana.

20.Kp1BOnNuHenHble MHTerpanbsl NepBoro poaa.

21.KpnBonuHerHble MHTErpansl BTOPOro poaa.

22.®opmyna [pnHa. Teopema 0 He3aBUCUMOCTUN KPUBOSIMHEMHOIO MHTErpana oT TPpaeKTo-
pUN MHTErpMpPOBaHUA.

23.lMpegcraBneHne 06 oprueHTUPOBaHHON NOBEPXHOCTU B TPEXMEPHOM NPOCTPAHCTBE.

24. TponHOM NHTerpan: onpeaenexHne, CBOMCTBa, reoOMeTPUYECKUIN CMbICTT.

25. TponHoun nuterpan. NpunoxeHnst TPOMHOro MHTerpana.

26.CBefeHne TPONHOro MHTerpana K mnoBTOPHOMY.

27.3amMeHa NnepeMeHHbIX B TPOMHOM MHTErpane.

28.CkanspHble nongd. 'pagneHT ckandapHoro noss.

29.BekTopHble nons. [JuBepreHumMs BEKTOPHOro nossi.

30. Uunpkynauma n potop BEKTOPHOrO noss.

31.CneumanbHble BUObl BEKTOPHbLIX NOSien: NoTeHUManbHoe none, coneHonganbHoe nore,
rapmMoHU4eckoe norne.

32.OcHOBHasi TpUroHoMeTpuyeckasa cuctema yHKLUNNA.

33.0600wweHHbIN psag Pypbe.

34.TpnbnmxkeHne pyHKUMI B cpegHeM. JKCTpeMarnibHOe CBOMCTBO KOadhduumeHToB dy-
pbe.

35.HepaBeHcTBO Beccensa n ero cneacTaus.

36.Pan dypbe ona nepnogmnyeckon pyHKUMm ¢ nepmogom T.

37.T1pn3HaKkn CXoANMOCTN TPUrOHOMETPUYECKUX psaoB Pypbe.

38. TpuroHomeTpuyeckme pagbl Pypbe Anst YETHbIX U HEYETHbIX (PYHKUUIW, HENepuoanye-
CKUX (PYHKLMN.

nepequb 3agaHun gnAa MpaKTn4yecKoro 3agaHunsa

MpakTnyeckoe 3agaHuve Ne 1
BapwuaHT 1

—x2 +3x-1
—x )

1. ViccnepoBatb oyHKUuMo y = f(X) 1 noctpontb ee rpadpuk: y =

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

BapwuaHT 2



In x

1. ViccnepoBatb doyHKUMo y = f(X) 1 nocTpouTb ee rpaduk: y = TR
X +4

X2

2_ 1-x
2. Hantu npegen dpyHkunm lim w :
X—o 2X° +x+1

MNpakTnyeckoe 3agaHue Ne 2
BapwuaHT 1

1. Haitu uHterpan: jex cos 3x dx.

2. Oﬂpeﬂ,eJ'II/ITb pagnyc n nHTepsaJst CXoaMMoCTHU, a TakKke nccrienosatb nosegeHne B
rPaHNYHbIX TOYKaX MHTEPBalna CXoaounMoCTu crieayruiero CteneHHoro pAaaa:

e} n

> (x—3".
n=14™n!
BapuaHT 2
. dx
1. Hantn MHTeraJ'IZJ- — >
SIN™ X-COS™ X

2. Oﬂpeﬂ,eJ'II/ITb pagnyc n nHTepsaJsi CXoamMMocCTH, a Takke nccrnenoBartb noseaeHne B
rPaHNYHbIX TOYKaX MHTEPBasia CXoaounMoCTu crieayrouiero CteneHHoro paaa:

MpakTuyeckoe 3agaHue No 3
BapwuaHT 1

2,2
1. Beluncnutb _Uex +y dxdy, ecnun obnactbe D orpaHnyeHa OKpy>KHOCTbIO x2 4 y2 ~a? :

D
nexatieun B NepBour YeTBEPTU, U NMPAMBbIMU Y = XN Y = \/§X.
2. HanTtu yacTHble Npon3BOAHbIE NEPBOrO U BTOPOro NOPSAKOB OT GOYHKLMK

X
X2 +y? .

BapwuaHT 2
1. Mo copmyne NpuHa BbIMUCIIUTL CreayoLwWwnn nHTerpan

[ﬁ(ye5Xy —2xy)dx + (xe> +4x+e¥)dy, roe L: x?+y? =4.
L

u =arcsin

2. BbluncnuTb nHTErpan, nepenas ot NpsMoyrofibHbIX AeKapTOBbIX KOOPAWHAT K Nonsip-
1 \1-x?
HbIM: J.dx j sin(x2 +y2)dy.

0 _ 1—x2



MpakTnyeckoe sanaHue Ne 4
BapwuaHT 1
1. OaHo: dyHkuma Z =arctg(xy), Touka A (2,3) u Touka B(6,6). Haitu: 1) grad z B Tou-

Ke A; 2) Nnpon3BOAHY PyHKUMN B TOYKEe A B HanpaBneHun, nayLem oT 3TOM TOYKU K TOYKe
B; 3) ypaBHeHMs kacaTenbHOM NSIOCKOCTU U HOpMarnu B ToYke A.
2. fokasatb, uto pa6ota cunbl F(P(X,Y),Q(X,Y)) 3aBucuT Tonbko OT Ha4anbHOro 1
KOHEYHOrO MOMOXEHUSA TOYKM ee NMPUITOXKEHNSA U He 3aBUCUT OT POpPMbI NYTU. Bbluncnntb
paboTy Npu NepemeLLEHNN TOUKN NPUITOXKEHNS cunbl 3 My (Xg, Y1) B Mo (X2, Y2):

P=e"cosy, Q=-e*siny, M{(0;0), M,(12).

BapwuaHT 2
1. cnonb3ys nHTerpansHyto dpopmyny Kowwm, BIMUCAUTL UHTErpan:
19z —
Jﬁ, L . | Z |—1
el
4
. 2+2
2. Hantn Bce nopaHoBCkue pasnoxeHus yHkumn f(z)=—————— no cTeneHam
(z-D(z+3)

(z+2-2i).

TpeboBaHus K cTyAeHTaM Npu NpoBeAEeHUUN MPOMEXYTOYHOWN aTTecTaLuum:

CeoboaHoe BriageHne MeTodamMn MaTemMaTUYecKkoro aHanusa ans pelleHnst NpakTMYecknx 3agad
N ynpaxHeHuin. 3HaHMe TeopeTnYeckoro matepuana, ceobogHoe BriafeHUe TEXHUKOW [oKasaTenbCcTBa
TEOpeM, YMEHME MaTeMaTU4Yeckn rpaMoTHO hOPMYyNMpPoBaTh YTBEPXKAEHNS U TEOpeMbl, a Takke X A4o-
Ka3blBaTb.

KpMTepVIVI M WKanbl oueHnBaHuA npun npoBegeHunmn npome)KyTquoﬁ aTTectTauumn.

LLkana oueHnBaHusA

o Kputepum oueHuBaHus
(cymmapHbIn % npaBunbHbIX OTBETOB)

OueHKka «OTNNYHO» BbLICTABMSAETCSH, €CNn CTyOoeHT npaBWUIlbHO
OTBETUJ1 HA TeopeTn4eCckmne BOMNpPoOChHI. lMNokasan oTnu4yHble 3Ha-
HUA B paMKax yqe6Horo mMmaTtepuana. I'IpanmbHo BbIMOJTHUN
npakTn4eckoe 3agaHue. lMokasan OTNU4YHbIE yMEeHuA n Bnage-
HUA HaBblkaMn NPUMEHEHUA NOJTyHYeHHbIX 3HaHUN U yMeHVIIZ npu
peweHnn 3agadvy B paMKax yqe6Horo mMaTtepuana. OTtBeTnn Ha
BCe JOonoJiHnTeslIbHble BOMPOCHI.

«OTITUHHO»
(85% —100 %)

OueHka «XopoLlO» BbICTABMNSETCH, €CnNn CTYAEHT ¢ HebonbLK-
MU HETOYHOCTSIMM OTBETUI Ha TeopeTudyeckue Bornpockl. [oka-
3an Xopolime 3HaHus B pamkax ydebHoro matepuana. C He-

«XopoLuo» GONbLIMMN HETOYHOCTSIMW BbIMNOSHWI MpakTUYeckue 3adaHus.
(71% — 84 %) lMokasan xopolwne yMeHUsi  BNageHnsi HaBblkaMy MPUMEHEHMS
MOSTYYEHHbIX 3HAHWA U YMEHWUA NpU peLleHnn 3agadvy B pamkax
yyebHoro matepuana. OtBeTun Ha OGONBbLUMHCTBO [OMOJSHU-
TenbHbIX BOMPOCOB.

OueHKka «yaoBNeTBOPUTENBHO» BbICTABNAETCS, €CNu CTYAEHT C
CyWweCTBEHHbIMNA HETOYHOCTAMMU OTBETUIT Ha TeopeTundeckmne
BOMPOCHI. MNokasan yooBrneTBopuUTerbHble 3HAaHUA B paMKax
«YAOBNETBOPUTEITbHO» yyebHoro matepuana. C CyLleCTBEHHbIMW HETOYHOCTAMMU Bbl-

(51% — 70 %) MomnHuI rnpakTuyeckne 3apaHusa. [okasan ynoBneTBopuUTenb-
Hble YMEHUS N BrnafeHns HaBblKaMy MPUMEHEHUS MOSTyYEHHbIX
3HAHUN N YMEHWUI MPU peLLeHUn 3adady B paMkax y4ebHoro ma-
Tepuana. fJonyctnn MHOrO HETOYHOCTEN NpW OTBETE Ha AOMos-




HUTEeJIbHbIE BOMPOCHI.

OueHka «HeyooBnNEeTBOPUTENbHOY» BbICTABNAETCH, €Cnu CTy-
OEHT Npu OTBETe Ha TeopeTU4eckne BOMPOCHI U Npu BbIMOSTHE-
«HEeynoBNETBOPUTEIIBHO» HUM NPaKTUYECKNX 3afaHui NPOAEMOHCTPUPOBaAn HeaocTaTou-
(0% — 50 %) HbI YPOBEHb 3HAHWUM N YMEHWUA MPU PeLleHnn 3agad B pamMKkax
y4yebHoro martepuana. lpu oTBeTax Ha OOMOJSIHUTENbHbIE BO-
npockl 6610 AONYLEHO MHOXECTBO HEMpaBUIIbHLIX OTBETOB.

3apaHua AnNA KOHTPOSIA OCTaTOUYHbIX 3HAHUKU
C BbIGOpOM oTBeTa (TecT)

Ne 3aganue BapuanTbl oTBeTa
1. VYkaxure 00J1acTh onpeaenacHus QyHKIUN 1. [-3;+00)
y = / 53x+1 1 ‘: j
2. | — 5 ;00 | - IpaBWIIBHO
3. (0;3)
[-3:10)
1
5 | —oo——
5
2. Haitaure paanyc cXo0aQuMOCTH CTENIEHHOTO psifa 1. R=1
o N 2. R=6
D0 3. R=4
n=ihn-2 4. R=2 - npaBUIBLHO
5. R=5
3. Haiinure npenen ¢pyHkuun 1. 2
. tg15x 2. 6
lim= 3. 5 - mpaBHIIBHO
x—0 SN 3X
4. 3
51
4. Haiigure nnterpan In* x
In3 x 1. +C - npaBuisHO
[IX g 1
X 2. 2In*x+C
3. Inx+C
In® x
4. +C
5. Xx-Inx+C
5. Haiigure momanb Gurypsl, orpaHMueHHON THHUSIMH 1. 25
=x+3, y=x*+1 2. 10
y y 3. 4,5 - npaBUIBHO
4. 3
5 20
6. Haiinure npon3BeieHre KOMIUIEKCHBIX YHCEI 1. 3-2i
Z,-2,,ectu Z;, =5+2i, 2, =1-2i 2. —1+6i
3. 5+8i
4. 9—8i - mpaBunbHO
5. —2i
7. } 0% f (X, y) 1. 0
Haiinure cMeImaHHYO IPOU3BOJHYI0 ——— — JUIS 2. cosx—-1
OX0y 3. COSX—12Xy - npasunbHo
byHKIAH




f(x,y) =sin x—6x%y 4. —12xy
5. sinx—Xxy
8. KoMIIIeKCHO-CONpsiKeHHbIM i uncna Z = 3 — bl 1. Z=3+5I - npaBunsuo
saBigerca? 2. Z=-3+5j
3. Z=5+3i
4. 7=-3-5i
5. Z=-5+3i
9. Yemy paBeH MOYJIb KOMIUIEKCHOTO YUCIIa 1. |z]= 17
z2=4-3i?
2. |z|=+10
3. |z |=5- npaBunsno
4. |z|=8
5. |z]=7
10. cosn 1. ycnoBHO orpaHuYeHHOU
[TocnenoBarenbHOCTh T SIBIISIETCSL. . . 2. OECKOHEYHO MaJIOH - MPABUIHHO
n 3. OeckoHEYHO OOJBIION
4. manou
5. BO3paCTaOIICH
C KpaTKMm OTBETOM (B OTBETE YUCIIO UMK CIOBO)
Neo 3aganue Otser
L O*(x*-y) 0
YacTHast IPOM3BOHASI BTOPOTO MOpsiIkKa —— 5
paBHa...
2. Hecob6cTBeHHbIN HHTErpall 1
+00 dX
!(x—-Zf
PAaBeEH ...
3. Yemy paBeH mnpenen QyHKIUH -1
. In(l—x
lim g
x—0 X n
4. s Bcex X u3 obnactu onpenenaeHust QyHKINH YeTHas
f (X) Bemonusiercs pasencteo f(—X) = f(X).
®yukuus f (X) naswiBaercs...
5. Tpamnent bynkunn T (X,Y,2)=4x° +yz—7 8 (81,1)
touke M (L11) pasen...
C pa3BépHYTbIM OTBETOM
3ananue 1
Haiitu o61acth onpenenenns pynkuum: Z =4/16 — X2 — y2 —In(x-y).
Pemenue

O6uacTeio onpeeneHus GyHKIMU OyIeT SBISATHCS CIEAYIONIEE MHOKECTBO TOUEK MIIOCKOCTHU:




D(2) ={(x,y)eR?|16 - x> —y2 >0, x— y > O}
PaCCMOTpI/IM IIEPBOC HEPABCHCTBO. 3amuiieM ero B BUIC

X2 + y2 <16. D10 HepaBeHCTBO ompejenseT 00NACTb, JexkKa-

IIYI0 BHYTPU OKPYXKHOCTU paauyca 4 u IIEHTPOM B Hayajie Ko-
opauHar. Tak Kak HEpaBEHCTBO HE CTPOroe, TO cama OKpYX-
HOCTb NMPUHAANEKUT 3TOH obnmacTu. PaccmoTpum BTOpoe Hepa-
BEHCTBO. 3anuuieM ero B Bujae Y < X. DTO HEpaBEHCTBO OIpe-

JenseT o0nacTh, Jexanlyto Huke npamoi Y = X. Tak kak He-
PaBEHCTBO CTPOroe, TO cama NpsMas He NPUHAIJIEKHUT 3TOH 00-

nactu. [lepecedeHne NByX MOTy4eHHBIX oOyiacTei U Oyner 3a-

JlaBaTh OOJIACTh ONpeNeNIeHUs paccMaTpuBaeMoi (yHKIUHU Z
(pucyHok 1).

3aganue 2

Haiitu npousBoaHbie Z; " Z; HEeSBHOU (yHKIIHH X2 + y2 + Z2 +2xz=1.

Penrenne

ITpeobpasyem ypaBHEHHE X® + y2 +2° +2xz =1 K BUILY X2 + y2 +2%4+2xz2-1= 0.
OG603HAYNM JIEBYO 4aCTh IIOJIyICHHOTO ypaBHEHUS yepe3 (X, Y, Z) , T.C.
F (X, Y, Z) = X2 + y2 + 22 + 2XZ —1. Haiinem uactubie MIPOM3BOHBIC:
y oz R (XP+yt+zt a1, 2x+2z
“ox  F (XP+yi+rf+2xz-1),  2z+2x
' 2 2 2 ’
. a kK XK+y+z7+2x-1), 2y 0y

Yy F (XP+y+zt+2xz-1), 2z2+2x X+z
B pesynbrare nmomyuum: Z;( =-1; Z;, = —L.
X+1Z

3ananue 3

C IIOMOIIIBIO JBOHHOTO HUHTCErpajia, BEIYUCIUTD IUIOIIAlb IIOCKOM (I)I/Il“ypbl D , OFpaHquHHOﬁ JINHUA-

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

M Yy =—,
X

Pemrenne

N3o00pa3um nannyto purypy Ha depTexe:

..................................................

EaLy




[Tnomans GUrypbl BEIYKMCIMM C OMOIIBIO JBOMHOTO MHTErpaja mo gopmyne: S = ” dxdy. Hepeii-
D

) 4 4
1éM K oOpatHbM GyHKIHsAM: Y = —=>X=—, Yy=X-1=>X=Yy+1.
X
4
[opsinok o6xona obmactn: —< X<y +1,2<y<4,

+1
Takum obpazom: S = ”dxdy :]1. dyyj dx
D 2 4

y

y+1 y+l 4

1) jdx:x —y+1-—
ﬂ

y

4 2
j(y+1——jdy [y—+y—4lnyJ
2) 2 2

=8+4m5:8—4m2@a6

4
=8+4—-4Ind-(2+2-4In2)=

2

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

3aganne 4
. . XCOS X —sin X
Haiitu npenen ¢pyHkuuu, ucnoib3ys npabuiio Jlomurans lim 3 )
x—0 X
Pemenue
f(x) _ f'(x)
Ipagwio Jlonurans lIm ——= = lim ——=
X—Xg g(x) X=%o (J (X)

. Xcosx—sinx |0 . COSX—XSINX—COSX . Xsinx .. sinX
lim =|—|=lim =lim- =lim-——=
x—0 X3 0 x—0 3x2 x>0  3x?2 x—>0  3X
B I sinx _ 1

3 x—>0 X 3
3amanue 5

Halitn KpUBOJIMHENHBIN UHTETPaA jxyzdl , tie L — orpesok npsamoii mexay Toukamu O (0, 0) u
L

A4, 3).

Pemrenne

Vpasnenne npsmoii OA ectp Y =

Zx 0<x<4, dl =1+ (Y (x)?dx, y'(X) :%.

4 2 2
[xy?dl = x(ng : 1+(3j dx_E x3dx = 45.
4 4 64

L 0 0




TpeGOBava K CTyaeHTaM nNpu npoBeaeHUU I'IpOMe)KYTO‘-IHOIZ aTTectaummn

CBoboaHoe BrageHne MeToaMm MaTeMaTMYecKoro aHanmaa ans pelleHns npakTuyeckux 3aaad
N ynpaKHeHUn. 3HaHNe TeopeTU4eckoro MaTepuana, cBoboaHoe BrnageHne TEXHUKOW AoKasaTenbCcTBa
TEOpPEM, YMEHME MaTeMaTUYeCK/ rpamMoTHO (DOPMYNMPOBaTb YTBEPXKAEHMS U TEOPEMbI, a TaKKe UX O0-
Ka3blBaTb.

KpuTepum u WKanbl oLleHUBaHUA NPU NPOBeAeHUN NPOMEXYTOYHOW aTTecTauum

[Ona oueHuBaHusa pesynbTatoB OOy4Y4eHWsS Ha 9K3ameHe ucnonb3dyetca 4-b6annbHas wana:
«OTIINYHO», «XOPOLLO», «yA0BNETBOPUTENBHO», «KHEYAOBNETBOPUTENBHOY.
YpoBeHb
KpvTepun oueHvnBaHus KOMNeTeHuun cchopmupo- LWkana oueHok

BaHHOCTM
KOMMeTeHUnn

MNMonHoe cooTBETCTBME OTBETA 06YYalOLLErOCsH BCEeM NepeyncrieH-
HbIM KpuTepusiM. OByYaroLWNIACA 4EMOHCTPUPYET BbICOKUA YPOBEHb | [MOBbILLEHHbIN

BrajeHusi MaTepuarnom, OpUeHTUpyeTcs B NpeaMeTHOM obnacTu, ypOBEHb OrnudHo
BEPHO OTBEYAET Ha BCE JAOMONHUTENbHbLIE BOMPOCHI.
OTBeT Ha KOHTPOSbHO-U3MEPUTENbHbBIN MaTepuan He COOTBETCTBY-
€T OJHOMY WIn OBYM M3 NEepPeYnCreHHbIX nokasaTenen, Ho 06y- BasoBblit ypo-
YalLLMINCs faeT npaBusibHble OTBEThI Ha JOMONHUTENbHbIE BOMPO- BEHL XopolLuo
cbl. [lonyckatoTcs oLWmMBKM Npy BOCNPOMU3BEAEHUMN YaCTW TEOPETU-
YeCKMX NOMOXEHNN.
OTBET Ha KOHTPOIIbHO-U3MEPUTENbHBIA MaTepuan He COOTBETCTBY-
et no6bIM TPEM U3 NepeydnCrieHHbIX NokasaTenen, obyyaowmincs
[aeT HenornHble OTBETbI Ha AOMNOMNHUTENBHbIE BONpockl. Cchopmu- MoporoBbii
y - YO0BNeTBOPUTENLHO
pOBaHHblE 3HaHWS OCHOBHbIX MOHATUI, ONPEeAENEHNI U TEOPEM, YpPOBEHb

n3ydaeMblix B Kypce, He Bcerja nosiHoe Ux NoOHUMaHue ¢ 3aTpyaHe-
HMSIMW NPY BOCMPOM3BEAEHUN.

OTBET Ha KOHTPOIbHO-U3MEPUTENbHBIA MaTepuan He COOTBETCTBY-
eT nobblM YeTbIPEM 13 NepeyvncneHHblx nokasatenen. Obyyato-
LLUMIACSA EeMOHCTPUPYET OTPbLIBOYHbIE 3HAHUS (MMBO MX OTCYTCTBUE) - HeynosneTsoputensHo
OCHOBHbIX MOHATUI, ONPeAEeNeHuii U TEOPEM, UCMONb3YEMBbIX B Kyp-
ce.




