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9. Llenn n 3apgaum y4ye6HOM AUCLUUNNUHDI

LleJ'IbI-O AncunniinHbl ABNAETCA oBlageHne CtyaeHtaMmm annapatom maremMmaTtn4eckoro aHanum-
34, beH)J,aMeHTaJ'IbeIMI/I mMaTteMaTn4eCKMMn 3HaHUAMMU, Ccryxawmmm OCHOBOW AN AanbHenwe-
ro n3yvyeHua scex eCteCTtBeHHOHay4HbIX AUCLUUNIINAH.

3agavyamu AUCUMninHbl ABASIOTCA: OBflageHne NOHATUAHbBIM annapatom MaremMatTnu4eckoro
aHanumsa, n3y4eHne OCHOBHbIX MeToA40B U MHCTPYMEHTOB MaTeMaTu4eCcKoro aHannsa n nx npun-
MEeHEHME K peleHNo NpuknagaHbiX 3agay, n3ydeHume ,qmd)d)epeHumaanoro N NHTEerpasjibHoro
NCHNCINEHNA (byHKU,IM?I OAHON N MHOIMNX nepemMeHHbIX, 3HaKOMCTBO C TeOpI/IeIZ npenenoB n pa-
00B, N3y4eHne oCHoB Teopun beHKLI,I/lM KOMMMEKCHON nepemeHHon.

10. MecTo yuyeb6HOM acumunnuHbI B cTpykType OOI:

AuncumnnuHa oTHocuTes K obsasaTenbHoM Yyactn 6noka b.1. [1ns ycnewHoro ocBoeHus aucum-
NAWHbI 4OCTAaTOYHO XOPOLUMX 3HAHUIW CTaHAAPTHOW NPOrpaMmbl LUKONIbHOW MaTtemaTuKu.

11. NMnaHupyemble pe3ynbTaTbl 00y4YeHUs No aucuunnumHe/moaynto (3HaHUA, YMEHUA, Ha-
BblKW), COOTHECEHHbIe C MNaHupyemMbiMU pe3yribTaTaMu OCBOEHUS obpa3oBaTesibHOM

nporpamMmmbl (KOMneTeHLWIFlMM) n UHANKaTopamMun NX OCTUXEHUA:

Kon HasBarune Koa(bl) UHankaTop(bl) MnaHupyemble pesynbTaThl 00y4eHUs
KOMMNeTeHLMmn

OlK-1 | CnocobeH OlK-1.1 | O6napaeT 6a30BbIMU 3HaeT NoCTaHOBKW Krnaccuyeckux 3a-
KOHCYINbTUPOBaTb U 3HaAHUAMMW, NONYyYeH- Jay MatemMaTuyecKkoro aHanusa; me-
nucnonb3oBaTb PyH- HbIMK B 0Bnactu mate- | Toabl (POPMYNMPOBKM U JOKa3aTesb-
AaMeHTanbHble MaTU4eCcKmx n (unm) CTBa MaTeMaTUYECKUX YTBEPXKOAEHUN;
3HaHuA B obnacTu €CTECTBEHHbIX HayK. anddepeHumnansHoe u nHTerpanbHoe
MaTeMaTn4eCcKoro ncumcneHne yHKUMIA OOHOM U MHO-
aHanmaa, MMX NEePEMEHHbIX; KOMMIEKCHbIV aHa-
KOMIMIIEKCHOIOo U nms.
dyHKuMoHanbHoro | OlK-1.2 | YmMeeT ncnonb3oBaTb YMeeT NnpuMeHATb MeTodbl MaTema-
aHanusa anrebpsl, nx B NpodeccroHarnb- | TUY4ECKOro aHanu3a Ans peleHns 3a-
aHannTU4eckom HOW AeATeNnbHOCTY. Ja4 npodeccrnoHanbHoOn AesaTerbHO-
reomeTpun, and- CTU; NPUMEHSATL NOJTyYEHHbIE 3HAHUS
depeHumnansHom ONS MaTemaTuyYecKu KOPPEKTHOW no-
reomeTpun 1 TONO- CTaHOBKM HOBbIX 3aay B pasfnyHbIX
norvn, anddepeH- obnacTax; NpMMeHsTb annapart maTte-
umanbHbIX ypaBHe- MaTU4eCcKOro aHanusa ans gokasa-
HWI, ONCKPETHOMN TENbCTBA YTBEPXKAEHUN U TEOPEM.
MaTtemaTuku n ma- OlK-1.3 | imeeT HaBbIkM BbIGO- BnageeT HaBblkamMu caMOCTOATE Nb-
TemMaTU4ecKkon fo- pa MeTOOOB peLleHnst | Horo Belbopa MeTOOOB MaTemaTtnde-
MKW, TEOPUN BEPO- 3agav npogoeccuo- CKOro aHanusa Ang peLleHns pasnuu-
ATHOCTEN, MaTema- HanbHOW AeATeNbHO- HbIX 3aay4; HaBblkamMu UCNONb30Ba-
TUYECKOWN CTaTUCTU- CTM Ha OCHOBE Teope- | HUS METOOO0B pPEeLUEHUsT KNaCCUYeCKNxX
KN N cnyYyanHblix TUYECKNX 3HAHUN. 3ajad maTemMaTn4eckoro aHannaa
npoLIeCccoB, Ymnc- ONS peleHns pasnnyHbiX eCTeCTBEH-
NEHHbIX METOAOB, HOHay4HbIX 3a4a4; HaBblkaMy aHanm-
TEOpeTU4EeCKon Me- 3a U UHTepnpeTauun pesynbTaToB pe-
XaHUKKn B npodpec- LeHnsa 3agau.
cuoHanbHoOW aes-
TENbHOCTHU.

12. O6bem gucuuniuHbl B 3a4eTHbIX eanHuuax/vyac. — 17 / 612.

dopma npomMexyToyHou aTrectaumum sk3ameH (1-4 cemecTpsbl)




13. TpyaoeMKoCTb 110 BUZiaM y4eOHOU paboThI

TpyaoemMKkocTb
Bug yyebHol paboTbl Bcero Mo cemecTpam
1 cemectp | 2 cemectp | 3 cemecTtp 4 cemecTp
AyOuTOpPHbIE 3aHATUA 280 84 80 68 48
nekyum 132 34 32 34 32
B TOM 4ucne: npakTn4eckmne 148 50 48 34 16
nabopartopHble

CamocTosTenbHasi pabota 188 96 28 40 24

B TOM 4ucrie: kypcoBasi pabota (MpoekT)

gigg;e:pfnggx:g:t;mm aTtTectaumm 144 36 36 36 36

UToro: 612 216 144 144 108

13.1. CogepxaHne gUCUUNNUHLI

Peanusauus
HaumeHoBaHuWe pasnena Anc-
n/n pasgena CopeprxaHve pasgena aMcumnivHbl HAMNYHLI C
OUCLMNITUHBI FOMOLLIbIO OR-
naviH-Kypca,
OYMK
1 Teopust MHO- MHoxecTBa. Onepauun Hag MHoXecTBamu. CBONCTBa onepauun nepe-
XKecTB. ceveHns, 00beauHeHNs pasHOCTK, AeKapToBOro nponsseaeHus. MHoxe-
Yucnosble CTBO HaTypanbHbIX Yncen. Metog matemaTndeckon nHaykuum. NMoHatne
MHOXecCTBa. oTo6paxeHns. Komnoaunums otobpaxeHnii. CIopbeKTUBHbIE U MHBbEKTUB-
3:2)?(2?::””‘3 Hble oToOpaXeHns. bruekTnBHble oTobpaxeHusi. ObpaTHoe oToGpaxe-
Hue. CyeTHble MHOXecTBa. MHOXECTBO LieNnblX Yncen, MHOXeCTBO paLu-
OHarbHbIX YMCer. https:/
MnoTHOCTb paumnoHanbHbIX Yncen. fencTeuTtenbHble Yncna. AkcuoMaTn- | edu.vsu.ru/
Ka fencTBuTEeNbHbIX Yncen. CYETHOCTb MHOXKECTBA paLMOHarnbHbIX Yu- course/
cen. HecyeTHOCTb MHOXeCTBA BeLLECTBEHHbIX Yncen. Moaynb, abco- view.php?
NOTHas BenuumnHa Ymcna. NMpomMexyTkn, OKPeCTHOCTW. id=11788
MpUHUMN BNOXEHHbLIX OTPE3KOB.
OnemeHTapHble PYHKLMM BELLECTBEHHOIO NepemeHHoro. buHom HetoTo-
Ha.
OrpaHunyeHHble MHOXeCTBa. TOYHble rpaHn MHoXecTB. CBOMCTBA TOY-
HOWN BEPXHEN U HXKHEN rpaHn MHOXecTBa. [NoHATMe nocnegoBaTenbHO-
CTU U NoOANOCNea0BaTENBLHOCTMY.

2 Mpepnen yucno- | MNMpegen nocnegoBaTenbHOCTH. https://
BOW nocnefo- | EguHcTBeHHOCTb npedena. MpeaenbHblii nepexos B HepaBeHCTBax. edu.vsu.ru/
BaTENIbHOCTU. BeckoHeuYHo Marnble 1 BeckoHe4Ho 6onbLuMe nocrneaoBaTeNbHOCTY. course/
Mpepen dyHk- | cpojicrea CXOAALMXCA nocnenoBaTenbHOCTEN. Yie_w.php?
;":;’Hgi:se- MoHoOTOHHbIE NocnenoBaTenbHocTU. CylLecTBoBaHME nNpegena y MOHO- id=11788

TOHHOW nocnegoBaTenbHOCTU. ApnudmeTnyeckne onepauun n npeaenbs-
HbI nepexon 3amevaTenbHbli npegen u ymucno e. CBoMcTBa CXoasALLmMX-
cs1 nocrniegoBaTenbHOCTEN. MOHOTOHHLIE NocneaoBaTenbHocTu. Cylle-
CTBOBaHWe Npeferna y MOHOTOHHOM nocrneaoBaTensHOCTU. ApudpmeTu-
Yyeckue onepauun 1 npeaenbHbIA nepexon

3amevaTenbHbI npegen n ymcno e. Teopema bonbuaHo-Benepwtpac-
ca. [Npenen dyHkumn no NenHe, no Kown.




OKBMBaANEHTHOCTb onpeaeneHuii npegena no leiHe u no Kowwu. Ceoii-
cTBa npegena. lMpeaenbHbIV Nepexos B HepaBeHCTBax M nNpu apudme-
TUYECKUX OENCTBUSAX.

OpHOCTOpOHHME Npeaensl. 3amevyaTenbHble npefernsl. beckoHevyHo ma-
nble n 6eckoHeyHo 6onblne. CpaBHeHNe BeCKOHEYHO MarbIX 1 Becko-
HeYyHo BornbLlmnx. HenpepbIBHOCTb PYHKUMM B TOYKE U HA MHOXECTBE.
OQHOCTOPOHHSIA HENPEPBLIBHOCTb.

HenpepbIBHOCTb CIOXHOW OYHKLUN.

HenpepbIBHOCTL aneMeHTapHbIX pyHKUMIA. KnaccudukaLmsa Touek pas-
pbiBa. TeopeMbl 0 HENPEPbIBHbLIX PYHKUMUAX: NepBas 1 BTopasd TeopeMbl
BenepwTtpacca, Teopema bonbuaHo-Kown o npoMexyTodHOM 3Haye-
HuUK. PaBHoMepHasa HenpepbIBHOCTb. TeopeMma KaHTopa o paBHOMEpHOW
HenpepbIBHOCTU.

Anddeperun-
anbHoe ncuuc-
nexve yHk-
LM OaHOMN
nepemMeHHom

MNpounssogHasa yHKuMK. eomeTpudecknin u dunandecknin cmoicn. dud-
depeHLUnpoBaHne aneMeHTapHbIx pyHKUMI. [NpaBuna gudpdepeHumpo-
BaHus. [Npom3BoaHas 06paTHOM N CRIOXHON PYHKUNN.

OudpdepeHuman dyHkummn. NpounssogHble 1 anddepeHymnansl BbICLLINX
NnopsiaKoB.

Teopembl Pepma, Pons. Teopembl 0 cpegHem Jlarpanxa n Kowm. MNpa-
Buno JlonuTansa packpbiTusa HeonpeaeneHHocten. ®opmyna Tennopa.
OcTaTouyHbIN YneH B opmyne

Tewvinopa B dhopme Jlarpanxa n B opme NeaHo. Dopmynel MaknopeHa
aneMeHTapHbIX OYHKLNIA.

OkcTpemyM dyHKLMKU. Heobxoanmble 1 4OCTaTOYHbIE YCIOBUS SKCTpe-
MyMa. Bbinyknble u BorHyTble pyHKumn. Toukm nepernba. MpusHaku To-
yek nepernba. NccnegoBaHme CBONCTB (PyHKLMIA C MOMOLLbIO MPOM3BOA-
HbIX.

https://
edu.vsu.ru/
course/
view.php?
id=11788

WHTerpanbHoe
ncymcneHue
yHKUMKN oa-
HOW nepemMeH-
HoW

MepBooGpasHasa dyHKUMK, CBOMCTBA NepBoobpas3Hbix. HeonpeaeneHx-
HbI MHTerpan. dopmyna 3aMeHbl NepeMeHHbIX, UHTErpMpoBaHKe no va-
CTAM.

WHTerpupoBaHue paunoHanbHbIX U MppaunoHanbHbIX (yHKLUMNA.
WHTerpupoBaHme TPUroHOMETPUYECKNX N APYTUMX TPaHCLEHOEHTHbIX
dyHKLUMNA.

OnpegeneHHbin nHTerpan Pumana. YcnoBume cylecTBOBaHUA MHTerpa-
na PumaHa. ®opmyna HbtoToHa-JlenbHuua. CBoMcTBa MHTErpUpyemon
dyHKUMKN. Teopema o cpegHem.

dopmyna 3ameHbl NepeMeHHON 1 UHTErpupoBaHUA Mo YacTam B onpeje-
NEHHOM VHTerpane.

MoHaTue o HecobcTBEHHOM MHTErpane. VIHTerpupoBaHue BEKTOPHO-
3HaYHbIX YHKUUNA.

[MpunoxeHns onpeaeneHHOro UHTerpana: nnowanb Nrockon urypsl,
ONWHa gyru KpyeoMn. MNnoLaab NOBEPXHOCTM BpaLLeHust 1 06bem Tena
BpaLLeHuns.

https://
edu.vsu.ru/
course/
view.php?
id=11788

Yucnosble n
yHKUMOHanb-
Hble psabl.
CTeneHHble

paabl

Yucnoskle psagbl. YacTuU4Hble CyMMBI.

CxopumocTb. CeoricTBa cxoaswmxcs psgos. Kputepuin Kown. MpuaHakm
CXOAMMOCTM PSIAOB C MOJNOXUTENbHLIMU YrieHaMn. 3HaKonepeMeHHbIE
psabl. AbconoTHas 1 ycrnoBHas cxogumocTs. CeoncTBa abconoTHO
cxogswmxcsa psgoB. 3Hakovepenyowmecs pagpl. MNpusnak JlenbHuua.
3HakonepeMeHHble psaabl. MpusHakn Abensa n Oupuxne. OyHKUMOHarb-
Hble paabl 1 nocnegoBaTenbHOCTU. PaBHoOMepHas n HepaBHOMepHasi

https://
edu.vsu.ru/
course/
view.php?
id=11788




CXOAMMOCTb. YCroB/E PaBHOMEPHOWN CXOOUMOCTU (PYHKLIMOHANBbHOro
psaa. HenpepblBHOCTb, AuddepeHuupoBaHue n MHTerpupoBaHne gyHk-
LUMoHanbHbIX psagoB. CteneHHble paabl. O6nacTb CXxoguMOoCTH U paguyc
CXOOMMOCTM cTeneHHoro psaa. Pag Tenopa. MNpubnukeHHble BblYUC-
neHus ¢ nomoLubo pagos. Popmyna CtupnuHra.

6 Pagbl dypbe Psagbl ®ypbe. OpToroHanbHble CUCTEMbI OYHKLNIA.
KoadhdpmumeHTsl Pypbe. CxogumocTte psaa Pypbe B Touke. [Npeacras- https://
nexve gyHkunin paaom dypee. MNpusHak Oupuxne. NpeacrasnexHne edu.vsu.ru/
DyHKUMN psgom Pypbe: criyva Nnepuoanyeckon n HenepnuoamnyecKkon course/
dyHKuunn. MpeacraeneHne pyHkumMi pagom dypbe: criyvarn Npon3Bosib- view.php?
HOro NMPOMEXYTKa, YETHOW M HeYeTHon cbyHKumK. NHTerpan Pypobe. id=11788
MpeacTtaBneHve dyHKUM nHTErpanom dypbe.
7 | PyHKUMM MpocTtpaHcTBo R" . Hopma. CxoammocTs B R". MNokoopanHaTHasi Cxoam-
HECKOMbKMX MOCTb. DYHKLMM MHOTMX NepeMeHHbIX. Mpeaen.
NepeMERHBIX HenpepbisHoCTb. Teopembl Beneplutpacca Ans dyHKUMA HECKOMbKUX
nepemeHHbIX. QuddepeHumpoBaHne ckanspHbIX MYHKLUA HECKOMbKUX https://
nepemeHHbIX. YacTHble npousBoaHble. [NonHbin anddepeHuman. edu.vsu.;u/
[MpoussogHas no HanpasneHuo. pagueHT. vi(;(\)/\llj.zysr?p?
OundbepeHunpyeMocTb CROXHOM YyHKUMN. YacTHble NPOon3BoaHbIE U id=11788
anddepeHumansl Bbiclwmnx nopsakos. ®opmyna Ternopa. HesBHble
dyHKUnKn. Teopema o HesiBHOW pyHKLMK. OnuddepeHumpyemble oTobpa-
XeHus. Teopema 06 o6paTHOM oToOBpaKeHUN.
OKCcTpeMyM yHKLUUN MHOTMX NepeMeHHbIX. Heobxoammele ycnosus.
VMccnepoBaHme ctaumoHapHbIX ToYek. [JoCTaToOuHbIE YCITOBUS 9KCTPEMY-
Ma. YCroBHbI 3kcTpeMyM. MeTo MHOXUTenen Jlarparxa. NHTerpansl,
3anaqm Ha 3KC- | sapucsime ot napameTpa. MpegenbHbiit nepexo, AuddepeHLMpoBa- https://
TPeMyM. VIHTe- | |0 1 pTerpupoBanme noa sHakom uHTerpana. HecoBCTBeHHbIe HTe- edu.vsu.ru/
8 | rpansl, 3aBucs- course/
e O Napa- rpanbl. PaBHOMepHasi CXOAMMOCTb HECODCTBEHHBIX MHTErpasnos, 3aBu- view.php?
meTpa CALLMX OT napameTpa. id=11788
OnddbepeHunpyeMocTb U MHTErPMPYEMOCTb NO NapaMeTpy HecobCTBEH-
HbIX MHTErpasnos.
WHTerpansl Snnepa. Mamma-dyHKumS.
[OsonHon nHterpan. Ceonctea. [oBTOpHbIN MHTerpan. Beluicnexue
OBOWMHbIX MHTErpanoB. 3ameHa NepeMeHHON B ABONHOM MHTerpane. https:/
9 KpaTHble nHTe- | [BOWHON MHTErpan B NONSPHbIX KOOpAWHaTax. TPoMHOW nHTerparn. edu.vsu.;u/
rpansl CeoncTta. [MoBTOPHbIN UHTErpan. BelumcrneHne TpoviHbIX MHTErparnos. vi(;z\tj.r;r?p?
3ameHa nepeMeHHON B TPOMHOM UHTerpane. [NpunoXxeHns ABOMHOMO U id=11788
TPOMHOrO MHTErpanos.
KpuBonuHeriHble nHTerpansl nepeoro poga. CeegeHne kK onpegeneHHo-
My nHTerpany. KpnBonuHenHbele nHterpansl BToporo poga. Cessb C UH-
3 Terpanamu nepsoro poaa. lNMpunoxeHus KpUBONIMHENHbIX MHTErpanos. https:/
KpusonuHen- | oopmyna Mpura. Mnolwazs durypsi. He3aBucmocTs nhterpana ot edu.vsu.ru/
10 :ZST:;:?E?;—_ nyTV MHTErpupoBaHus. [IBycTopoHHMe noBepxHocTn. OpueHTauus no- course/
rpari BepxHOCTU. [1OBEPXHOCTHbIN MHTErpan nepeoro poga. BeluncneHne wH- \_/iew.php?
TerpanoB. [NOBEpXHOCTHbIN MHTErpan BTOporo poga. [NoTok BEKTOPHOro id=11788
nons 4yepes nosepxHocTb. Popmyna Octporpaackoro-laycca. ®opmyna
Crokca.
11 | OnemeHTbI CkansipHble U BEKTOPHbIE Mons. https://
Teopum nons Mpon3soaHas no HanpasneHuo. [paaneHT cKansipHoro nons. edu.vsu.ru/




[nBepreHuus, poTop, UMPKYNAUUst BEKTOPHOTO Nonsi. course/
[MoTOK BEKTOPHOrO Mosns Yepes noBepxHocTb. Teopema OcTporpagckoro- view oho?
["aycca B BekTopHOM ¢popme. Teopema CTokca. ConeHomganbHoOeE U Mno- id—1.1p7§8-
TEeHUManbHOe BEKTOPHOE nose. -
KomnnekcHas nnockocTb. PyHKUUSA KOMMEKCHOrO nepemMeHHoro. [fono-
MOPHbIE OYHKLUNN.
Mpenen n HenpepbIBHOCTb (DYHKLIMK KOMMIEKCHOrO NepPEMEHHOrO.
MpowvaBoaHas PyHKLUMN KOMMNIEKCHOTO nepeMeHHoro. Ycnosus Kolum- https://
OcHoBbl PuUMaHa edu.vsu.ru/
12 | komnnekaroro KoHdhopMHbIe oToGpaxeHnsi. [eomMeTpu4eckMin cMbIiCn MOAyNS 1 apry- course/
aHanusa P ? ' P Ay Pry view.php?
MEHTa NPOM3BOLHOW. id=11788
VHTerpmpoBaHne goyHKLMI KOMMIIEKCHOIO NepeMeEHHOro. VIHTerpanbHas
Teopema Kown.
Psagbl Tennopa. Pagpl Jlopana. Ocobble Touku. BelueTsl.
13.2. TeMbl (pa3aenbl) aucuyIMHbL 1 BUIBI 3aHATHI
HanmeHoBaHue Bugpbl 3aHATUI (KONTMYECTBO YacoB)
Ne TeMmbl MpakTnye- CamocTodaTenbHas
n/n (pasgena) Jlekuun P JTaBopatopHele Bcero
ckme paboTta
ONCUMNINHBI
Teopust MHOXECTB.
1 Yucnosble MHOXeE- 10 12 20 42
ctBa. OTobpaxe-
HWEe MHOXECTB
Mpepen ynucnosomn
nocrnegoBaTenbHO-
2 ctu, Npegen dyHk- 12 12 30 54
LK, HenpepbIB-
HOCTb
OudbdepeHumans-
HOE McyncneHne
3 chyHKLMN OfIHOM 12 16 30 58
nepemMeHHon
WHTerpansbHoe vc-
4 ‘-IVICJ'IeHVIev(byHK- 16 16 16 48
L1n ogHoM nepe-
MEHHOWN
Yucnosble U QyHK-
5 LMOHarbHble 12 12 10 34
psgbl. CTeneHHble
psiabl
6 Pagbl ®ypbe 6 12 10 28
7 PyYHKUNM HECKOMb- 14 12 16 42
KMX NEepeMEHHbIX
3agaun Ha akcTpe-
8 MyM. NHTerpanl, 12 12 16 40
3aBuCALLME OT na-
pameTpa
9 KpaTHble nHTerpa- 8 12 10 30
nbl
KpuBonuHenHsie n
10 | NnoBepxHOCTHbIE 10 10 10 30
MHTEerparsl
11 SnemeHTbI Teopum 8 10 10 o8
nons
12 | OcHosBbI 12 12 10 34




KOMMIIEKCHOro
aHanusa
WToro: 132 148 188 468

14. MeTogu4yeckmne ykasaHua ana ody4vyarowmxcs no 0CBOSHUIO AUCLUNIINHBI

OcBoeHWe gMcumMnnnHbl CKNnaabiBaeTcst U3 ayaAnTOpHOM paboTbl (y4ebHOM AeAaTenbHOCTH,
BbINOSTHAEMOW NOA, PYKOBOACTBOM npenoaasatensi)  BHeayanTopHou paboTbl (yuebHon ges-
TEeNbHOCTU, peannudyemMon oby4aoLmMMCcsa CaMOCTOSITENbHO).

AyauTtopHasa pabota cocTouT u3 paboTbl Ha NEKUUAX U BbINOMHEHUS NPAKTUYECKUX (Mnn
nabopaTtopHbIX) 3agaHnin B 06bEMe, NpegyCMOTPEHHOM y4ebHbIM nriaHoMm. Jlekums npeacras-
ngaet cobow nocnegoBaTenbHOE U CUCTEMATUYECKOE U3NOXeHMe y4ebHoro matepuana,
HanpaBfieHHOe Ha 3HaKOMCTBO O0y4atoLLMXCA C OCHOBHBIMW MOHATUSIMU U TEOPETUYECKMMU MO-
NOXEHNAMN N3y4aeMon ANCUMNIUHbI. JIeKUMOHHBbIE 3aHATUS hopMupytoT 6a3y Ans npakTuye-
Ckux (Unm nabopaTopHbIX) 3aHATUN, Ha KOTOPbIX NOJTyYEeHHblE TEOPETMYECKNE 3HAHUSA NpUMe-
HAIOTCA NS peLleHns KOHKPETHbIX npakTudecknx 3agad. Obyyaowmmcs Ang ycnewHoro ocBo-
eHUS ANCLMNINMHBbI PEKOMEHOYETCSl BECTM KOHCMNEKT NEKLMIA U NpaKTu4eckux (labopaTopHbIX)
3aHATUN.

CamocTosTenbHasi paboTta npegnonaraet yrnyonéHHoe nyvyeHme oTaenbHbIX pa3genos
ANCLMNIIMHBI C UCMOSb30BaHMEM NUTEPATYpPbl, PEKOMEHAOBAHHOW NpenofaBaTenem, a Takke
KOHCMEKTOB NEeKUMA, Npe3eHTaunoHHbIM MaTepuanom (Mpyv Hanm4ymMm) n KOHCNEKTOB NpakTu4ye-
ckux (nabopaTopHbIX) 3aHATUIA. B KayecTBe nnaHa Ans caMoCToATEeNbHON paboTbl MOXET ObITh
ncnonb3oBaH pasgen 13.1 HacTosiwen paboyen NporpamMmmbl, B KOTOPOM 3addMKCUPOBaHbI pas-
Aenbl AUCUMNInNHBI N nx cogepxaHune. B pasgene 13.2 paboyei nporpammbl onpeaenseTca Ko-
NNYECTBO YacoB, OTBOAMMOE Ha CaMOCTOATENbHYI0 paboTy No Kaxgomy pasgeny AUCUUNIUHGI.
BonbLliee kKonNnM4yecTBO YacoB Ha CaMOCTOATENbHYIO paboTy 0TBOAUTCA Ha Hanbonee TpyaHble
pasgenbl AUCUMnnmHbL. [ns camocToATENbHOro U3y4eHUs OTAEeNbHbIX PasaenoB ANCUUNINHDI
NCnonb3yeTcs NnepeyeHb NUTepaTypbl U ApYrnx pecypcoB, NepeYnCcrneHHbIX B NyHKTax 15 n 16
HacTosien paboven NnporpaMmmebl.

YcnewHoCcTb OCBOEHMS OMCUUNANHBI ONpeaensieTcs CUCTEMATUYHOCTBIO U rryBuHom
ayauTOpHOM M BHeayauTopHOM paboTbl obyyatoLerocs.

Mpn ncnonb3oBaHMM OUCTAHUMOHHBLIX OBpa3oBaTenbHbIX TEXHOSIOMMN U 3NEKTPOHHOIO
00y4yeHuns BbINOMHATL BCE yKasaHus npenogaBaTenien, BOBPeEMS MOAKMYaTbCs K online 3aHs -
TWUSM, OTBETCTBEHHO NOAXOANTb K 3a4aHNSAM O1151 CAMOCTOATENbHOM PaboThl.

15. MNepevyeHb OCHOBHOM U AONOSNTHUTENBLHOW NUTepaTypbl, PECYyPCOB UHTEPHET, Heo6Xo-
OUMBIX AN OCBOEHUA OUCLUUNIIUHBI

a) OcCHOBHas nuTeparypa:

Ne n/n McTOYHUK
Kypc anddepeHumnansHOro u UHTerpanbHoro ncumcneHns / duxrenronsty . M.
1 T. 1: Kypc anddepeHumnansHoro n nHterpanbHoro ncuncnenust. B 3-x 1. Tom 1 ; yuebHuk. T. 1/

®uxreHronby . M. — 13-e u3g., ctep. — 2019 .— 608 c. — Knura n3 konnekumm JlaHb MaTtematuka.
— ISBN 978-5-8114-3993-5 .— <URL.: https://e.lanbook.com/book/113948>.

Kypc anddbepeHumnanbHOro n MHTerpanbHoro ncumcnenns / duxrenronsuy . M.

2 T. 2: Kypc amddepeHLmanbHOro u MHTerpansHoro ucdmcnenus. B 3-x T1. Tom 2: yuebHuk. T. 2/
PuxteHronby, . M. — 13-e n3g., crep. — 2019 .— 800 c. — KHura 3 konnekuuu JlaHb MaTematuka .
— ISBN 978-5-8114-3994-2 .— <URL.: https://e.lanbook.com/book/113949>.

Kypc anddepeHumansHoro n nHterpanbHoro ncumcnenuns / duxtedronsy, . M.

3 T. 3: Kypc anddepeHumnansHoro n nHrerpanbHoro ncuncnenus. B 3-x 11. Tom 3: yuebHuk. T. 3/
®uxteHronsy . M. — 10-e usg., ctep. — 2019 .— 656 ¢. — KHura n3 konnekumm JlaHb MaTtematuka .
— ISBN 978-5-8114-3995-9 .— <URL.: https://e.lanbook.com/book/113950>.

Oemnposny, B. . COopHWK 3a4ad 1 ynpaxHeHu no mateMaTnyeckoMmy aHanuay: yyebHoe nocobue /
4 B.M. Oemunaosuy.— CaHkT-MNeTepbypr : JlaHb, 2021 .— 624 c. — ISBN 978-5-8114-6940-6 .— <URL.:
https://e.lanbook.com/book/153688>.

5 ManTenees, A. B. Teopunst dYHKUNIN KOMNIIEKCHOrO NEPEMEHHOIO U onepaumMoHHOE NCHNCIIEHNE B MpU-



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

Mepax u 3agadax [AnekTpoHHbin pecypc] / MNaHTenees A. B., Akumosa A. C. — 3-e n3g., ncnp. —
CaHkTt-leTepbypr : NlaHb, 2015 .— 448 c. — JonyweHo YMO no obpasosaHuto B 06nactu npuknag-
HOM MaTemMaTuKM 1 yNpaBrieHNs Ka4eCTBOM B kayecTBe y4ebHoro nocobus ons CTygeHToB By30B, 00y-
YaroLwuxcsa no HanpasneHuto «lMpuknagHas matemaTtuka».— KHura n3 konnekumm JlaHs - MatemaTtuka
.— ISBN 978-5-8114-1921-0 .—

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

©) gononHuTenbHasa nuTepaTypa:

Ne n/n MCTOYHUK

Kyapssues, J1.[0. Kpatkuii kypc maTtematudeckoro aHanmaa : yuyebruk : B 2 1./ J1.[0. Kygpsisues .—
Mocksa : duamatnut, 2009. T. 1: AuddepeHumanbHbie n UHTEerpanbHble NCHUCAEHNS DYHKLMI oa-
HoW nepemMeHHol. Psabl .— 3-e usg., nepepab. — 2009 .— 400 c. — ISBN 978-5-9221-0184-4 .—
<URL: http://biblioclub.ru/index.php?page=book_red&id=82814>.

KyopsiBues, J1.[0. Kpatkuii kypc maTtematuyeckoro aHanmaa : yqebHuk : B 2 1. / J1.10. KyaopsiBueB .—
Mocksa : duamatnut, 2009.

2 T. 2: AudpcbepeHumnansHble U MHTErpanbHble UCYUCTIEHUS (PYHKLMIA MHOMUX NepeMeHHbIX. FapMoHuye-
CKMI aHanu3 .— 3-e n3a., nepepab. — 2010 .— 425 c. — ISBN 978-5-9221-0185-1 .— <URL.: http://
biblioclub.ru/index.php?page=book_red&id=82818>.

Bbepman, I'. H. C60opHMK 3agay no Kypcy MaTeMaTMyeckoro aHanmaa [OQnekTpoHHbIi pecypc] : yuebHoe
nocobue / bepmaH . H. — 8-e n3a., crep. — CaHkT-leTepbypr : Jlaub, 2019 .— 492 ¢c. — KHura us
konnekumn Jlaub - MaTtemaTtuka .— ISBN 978-5-8114-0657-9 .— <URL.: https://e.lanbook.com/book/
111199>.

B) MH(POPMALIMOHHbIE 3NEKTPOHHO-06pasoBaTenbHble pecypcbl (odulmanbHble pecypCbl UHTEPHET):
Ne n/n Pecypc

3HB BI'Y: https:/lib.vsu.ru/
AneKkTpoHHO-6nbnnoteyHas cuctema "YHmeepcuteTckas 6ubnuoteka online": http:/biblioclub.ru/
ONeKTpoHHO-6nbnunoteyHas cuctema "Manb": hitps://e.lanbook.com/

AneKTpoHHo-6nbnmoteyHasa cucrema "KoHcynbTaHT ctyaeHTa™: http://www.studmedlib.ru

OneKTPoHHbIN YHnBepcuTeT BITY: https://edu.vsu.ru/

A WIN|—~

16. NMepeyeHb y4eOHO-MeTOAMYECKOro o6ecnevyeHns ANsi CAaMOCTOATENbHOW paboThbi

Ne n/n MNCTOYHMK

Oemngosuy, B. . CO0pHMK 3agad 1 ynpaxHeHU No mateMaTnyeckoMmy aHanusy : yyebHoe nocobue /
1 B.MN. Oemngosuy.— CaHkt-lNeTepbypr : NaHb, 2021 .— 624 c¢. — ISBN 978-5-8114-6940-6 .— <URL:
https://e.lanbook.com/book/153688>.

Bepmah, I'. H. C60opHMK 3agay no Kypcy MaTeMaTuyecKkoro aHanmaa [QnekTpoHHbI pecypc] : yuebHoe
nocobue / bepmaH . H. — 8-e n3g., ctep. — CankT-lMeTepbypr : JlaHb, 2019 .— 492 c¢. — KHura u3
konnekumu NaHb - MatemaTtuka .— ISBN 978-5-8114-0657-9 .— <URL: https://e.lanbook.com/book/
111199>.

17. Obpa3soBaTenbHble TEXHOSOIMU, UCNOSIb3yeMble NpU peanusauvm yyebHoM AucuMU-
NNvHbI, BKNKOYasA AUCTaAHUUOHHbLIE obpa3oBaTenbHble TexHonoruu (AOT, anekTpoHHoe
oby4eHue (30), cmewaHHOe OOy4YeHue):

Mpy peanusaumuy OUCUMNIVHBI MOTYT MUCMONb30BaTbLCSA TEXHOMNOMUM 3MEKTPOHHOIO 06y4YeHus u
AMCTaHLUMOHHbIe oGpasoBaTenbHble TEXHOMOMMN Ha Gase nopTtana edu.vsu.ru, a Takke apyrue
LOCTYMHble pecypcbl ceTn NHTepHer.

18. MaTepmanbHO-TeEXHNYECKOe obecnevyeHne AUCLUUNIMUHbI:

AyauTtopma Ona NeKUMOHHbIX 3aHATUNA: MynbTUMEeOna-npoekTop, 3KpaH Afis npoekTopa, KoM-
nbloTep C BbIXo4OM B ceTb «MHTepHeT». CneumannsmpoBaHHaa mebernb (CTONbl y4eHUYeckne,
cTynbs, gocka). NMporpammHoe obecnedeHune: LibreOffice v.5-7, nporpamma gns npocmoTtpa
dannos opmata pdf, 6paysep.

Ayauntopusa Ons npakTU4ecKux 3aHATUK: cneynanumsanpoBaHHas mebenb (CTombl y4eHU4eckue,
CTYynbsi, OCKA).



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

19. OueHouYHbIe cpeacTBa ANsl NPOBeAeHUA TeKyLen U NPOMEXYTOYHOMW aTTecTauumn

MopsiAoK OLEHKM OCBOEHMst obyyatroLmmmcs y4ebHoro matepuana onpeaensieTcs cogep-
XaHuem crneayowmx pasagenos AUCUNMIIMHBI

No HaumeHoBaHue K WHankaTopsl

o oMneTeH-

/n pasgerna AUCUMMInHbI MM OOCTWDKEHNS OueHouHble cpeacTBa

(mogyns) KOMNEeTEeHLUMMN

1. | Pasgenbl 1-12 OrK-1 OrlnK-1.1 KoHTponbHasa paboTta, NCbMEHHbIN ONpoc

2. | Pasgenbl 1-12 Or1K-1 OriK-1.2 KoHTponbHas paboTta, NMCbMEHHbIN ONpoc

3. | Pasgenbl 1-12 Or1K-1 OrK-1.3 KoHTponbHas paboTta, NMCbMEHHbI ONpoc

lMpomexyToyHas aTTectauusi Cnmcok BONpPOCOB K 9K3aMeHY,

dopma KOHTpons — Qk3ameH npakTuyeckoe 3agaHue

20. TunoBble OULEHOYHbIE cpeACcTBa U MeToAUYECKUEe mMaTepuanbl, onpeaensiowme npo-
ueaypbl oLueHUBaHuA

20.1. TeKyLWMN KOHTPOJIb yCNeBaeMocTu

KoHTponb ycneBaemMocTV MO AUCLUMMIAMHE OCYLLECTBISAETCA C MOMOLLBI CreaytoLmx
OLEHOYHbIX CPEACTB:
— KOHTpOnbHaga paboTa;
— MUCbMEHHbLIN ONpoC.

Mepe4yeHb 3agaHNM ANA KOHTPONbHbIX paboT

KoHTponbHaa pa6ota Ne 1
BapuaHT 1
. OnpegenuTb MHoxecTBa AUB, ANB, A\B, B\A,AAB,ecrn

A:{(x,y):x2+y2ﬁ4}, B={(x,y):\x\+\y\£4}_

—

2. PelunTtb HepaBeHcTBO: |x+2|+[x—2]<12.
3. [lokasaTb C NOMOLLbI0 MeToaa MaTeMaTUYeckor UHAYKUMW crieaytollee yTBepXaeHue:
. | . . .
vl s rcr=2", =" (C,Q +cp! =C;i+1).
i(n—1)!
. 1
4. fokasatb, yto lim x, =0, eci x,=—, neN,
n—oo n!
. . (-2)" +3"
5. Haitn:  lim ————-—..
N—>00 (_2)]’1+ +3I’l+
BapuaHT 2

—

. OnpegennTb MHoxecTBa AUB, ANB, A\B, B\ 4, AA B, ecnu
A:{x: |x—1|<2}, B:{x:\x—1|+|x—2|<3}_
2. Peluntb HepaBeHCTBO: | x [>[ x+1].
. [loka3aTb C MOMOLLbI0 METOAA MaTEMAaTUYECKON UHAYKLMKN CreayoLlee YTBepXaeHue:

w



1 1 1
l4—+—+ .t —>/n.
V2 N3 n

) 2n
4. lokasatb, yto lim x, =0, ecru x, =———, neN,
n—>0 n +3

§ (1 2 3 )" 1y
5 Hainmm: lim|———+——. . +—kr-+—|.
n—>wo\n n n n

KoHTponbHaa pabora Ne 2
BapuaHT 1

Bbluncnutb cnegywuwme npegernol:

1. lim Jx—Va+x-a

x—a xz_a2

™
2 lim(l—x)tg—.
x—)l( ) & 2
1
3. lim (x+ex)x.
x—0

X

) 1 1
4. lim [sm—+ cos—
X—>00 X X

. N3+ 2x —+x+4
5. lim )

x>l 3x% —4x+1

BapuaHT 2
Bblumncnnte cnegyrowme npegensi:

e (1—&)(1—%...(1—%).

1.

x>l (1—x)""!
2
2. lim = .
x—>0\/l+xsmx—\/cosx
. Inx—Ina
3. hm———

x—>a X—d

4 lim [sinln(x+1)—sinlnx].
X—>00

3x2 +4x+1

. lim .
x=>1dx+3-+3x+5

KoHTponbHaga pa6orta Ne 3

BapuaHT 1
Mcnonb3ys pasnuyHble MeToabl, HaUTKU MHTerpanbl:
dx
1 f——.
I+sinx
dx
2. |



3 J' dx
’ x+1+Jx—1
4. J.\/glnzxdx.

5. jxsin\/;dx.

BapuaHT 2
Mcnonb3ys pasnuyHble METOAbI, HANTU UHTErpansi:
J- dx
2. Icoszxdx.

3. J.x331+x2 dx.
4. J.xz sin 4x dx.

5.J. a* —x? dx.

KoHTponbHaa pa6ota Ne 4
BapwuaHnT 1

1. Nonb3ydacb onpegeneHnem (cymmbl [apby), HanTM 3Ha4YeHue crneaylouiero onpeae-
NIEHHOro MHTerpana:

2
J. xzdx.
-1
2. nOJ'Ib3yFICb pa3nn4yHbiMM METOAAMMU, HaUTU cnegywwime onpenerieHHble nHTerparnbl.
/2 T
tox dx
J‘ & o, J"_

_n/21+xzcosx o 1 +sinx

3. Bbluncnutb AnvHy oyrn cnegyrowen KpuBon:
y=Inx, B <x<B.

4. Hantn obbem Tena, orpaHUYeHHOoro cnegyowmnmMm NOBEPXHOCTSAMMN:

2 2 2
X z
_+y_+_=1,

z==c.
2 b 2

Q
o

5. BbluMCNNTb HECOOCTBEHHBIN UHTErpan:

Tx2+1

0x4+1

dx.

BapuaHT 2
1. Nonb3ydacb onpegeneHnem (cymmbl [apby), HaUTM 3HayYeHue crnegylowiero onpege-
NEeHHOro uHTerpana:
/2
I sin xdx.
0

2. |-|OJ'Ib3yFICb pa3nn4yHbiMM METOAAMMU, HanTn cnegywuwimne onpenerieHHble nHTerparnbl.



2

2
J. In x dx,
1

2 xzarct X
[

°, I+cosx

3. Bblumcnutb AnunHy oyru cnegyowemn KpuBowm:
T
y=Incosux, OSxSE.
4. Hantn obbem Tena, orpaHNYeHHOro cneayoLwmnMm NOBEPXHOCTSMMN:

c
x2+y2+22=4, z=%

E.
5. BblMUCNUTbL HECOOCTBEHHbIN MHTEerparn.
j- dx
0 2-0VI-x

KoHTponbHaa pa6orta Ne 5
BapuaHT 1

1. JokasaTb HENOCPEACTBEHHO CXOAMMOCTbL CreayoLero psaga v HanTn ero Cymmy:

n—1
1—l+l—l+ +L+....

2 TR
2. ccnepoBaTb Ha CXOOUMMOCTb CreytoL M 3HaKOMOCTOAHHbBIN PAA:

2

n
® (2n%+1

=\ 20?43

3. NccnepoBaTtb Ha CXOAUMMOCTL CrieyoLWmnI 3HaKonepeMeHHbIN PSa:
© - 2
Sin" n
PAGIE :
n=1 n
4. MNMonb3yAacb MaXxopaHTHbIM NpuU3HakoM Beneplutpacca gokasaTb paBHOMEPHYH CXoau-
MOCTb B YKa3aHHOM NpOoMeXyTKe criegyroLero oyHKLUMOoHanbHoro psaa:

. COSNX
P |X|< +c0 .
n=1X +3

5. OnpepennTb paguyc 1 MHTepBar CXOAMMOCTU, a Takke uccrneaosaTb NoseaeHNe B
rPaHMYHBbIX TOYKaxX MHTepBarna cXoauMOCTM CreayHoLLEero CTeNeHHoOro psaa:

OO(_l)nﬁnn
nZ::l n! (ejx'

BapuaHT 2
1. [lokasaTb HeNnocpeaCTBEHHO CXOANMMOCTL CreayoLwero psaa U HanTu ero cymmy:

S (Vnv2 -2 +4n).

n=1

2. ccnepoBaTb Ha CXOOMMOCTb CreaytoLW M 3HAKOMOCTOAHHbBIN PAA:




i [n_ljn(n—l) |

! n+l

3. iccnepoBaTb Ha CXOAMMOCTbL CrieyoLLNiA 3HaKONEePEMEHHbIN PSAL;:
| n’
7 COoS .
oo In” x n+1

4. Monb3yAacbk MaXxopaHTHbIM NpU3HakoM Bewneplutpacca gokasaTb paBHOMEPHYH CXO4u-
MOCTb B YKa3aHHOM NMpOMeXyTKe criegyrouero oyHKLNMOHanbHoro psaa:

0
2x

Zarctg > | x|<+o0 .

n=1 X" +n

5. Oﬂpeﬂ,eJ'II/ITb pagnyc n nHtepBasn CXoamMmMoCTH, a TakKKe UccriegoBaTb nosegeHne B
rPAHNYHbIX TOYKaxX MHTEepBalia CXoAMMOCTHU cleayrLllero cCteneHHoro paaa:

(el

n=1 n

KoHTponbHaa pabora Ne 6
BapuaHT 1

1. B 3agaHHOM nHTepBarne pasnoxuTb B pag Pypbe pyHKumIo:
f(x)=sinax, xe[-mn],aeR\Z.

2. NpepacTtaButb MHTErpanom dypbe criegyroLyo dyHKLUMIO:
Sf(x)= {

3. Hantu npeobpasoBaHve Pypbe aAnsa QyHKUMK:

sinx, x<T;

0, X>T.

X< T,

cos =
fy=4 2’
0, X > T
4. B 3agaHHOM UHTepBarne pasnoxuTb B pag Pypbe pyHKUmIO:
f(x)=x-1, xe(-2;2).

5. Pasnoxutb B pag Pypbe (pyHKUUIO, 3a4aHHY0 rpadmnyecku:
v

(]

A/

0

oy
N

BapuaHT 2
1. B 3agaHHOM nHTepBarne pasnoxuTb B pag Pypbe pyHKUmIO:

f(x)= xz, x e[-mm].
2. NMpegcrtaButb MHTErpanom Oypbe crnegyroLLyro OyHKLUMIO:



_ Jeosx, x<m/2;
S = 0, x>mn/2.

3. Hantn npeobpasoBaHue Pypbe Ansg yHKUNN:
2
f(x)= exp[—%} COS X.

4. B 3agaHHOM UHTepBare pasnoxuTb B pag Pypbe pyHKUmIO:
2, —mt<x<0;

1
xX)=9—, x=0;
J(x) 5
-1, O<x<m.

5. Pasnoxutb B pag Pypbe (pyHKUUIO, 3a4aHHYI0 rpadmnyecku:
Y

1J

KoHTponbHasa pab6orta Ne 7
BapuaHTt 1
1. I3MeHnTb NOpSALOK MHTErPUPOBAHUS:
0 4+
[y [ fxyax.

22—y

[ 2, .2
2. Mepenaqa K NonsipHbIM KoopAMHaTaM, BbIMUCINTD ” X"+ Yy dxdy, roe obnactb D
D

orpaHuyeHa kapguougon » =a(l—coso).

3. BbluncnnTb € NOMOLLIbIO ABOMHOMO MHTErpana nnowanb urypbl, OrpaHUY4eHHON JINHN-
AMA yzxz, y=4x2, y=4.

4. Hantn obbem Tena, orpaHUYeHHOro NOBEPXHOCTAMM

z:1+y2, x+y=1 x=0, y=0, z=0.

5. BbluMCNnTb KPUBONMHENHBIN UHTErpan OI (x+ y)dx = (x = y)dy, BOOSb lomaHHon OAB,
AB

rae 0(0;0), 4(2;0), B(4;5).

BapuaHT 2
1. N3MeHNTb NOPSAOK MHTErPUPOBAHUS:
2 4+42x°
jdx J. f(x,y)dy.
0 4-x?

.2
2. Borwmcnus J] PSin” 0dpdo. rae obnactb D orpaHnyeHa OKpY>KHOCTbIO P =3cos Q.
D



3. BbluncnnTb € NOMOLLbIO ABOMHOMO MHTErpana nnowanb qurypbl, OrpaHUYeHHON a1-
2 2
X
nncom >+ 1.
16 25

4. Hantn obvem Tena, orpaHN4eHHOro NOBEPXHOCTSAMMU

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

2, .2 2
5. BbIYMCMUTD KPUBOMNMHENHBIN MHTErparn I(x +y7)de+ (7 =)V, gnony nuHnm
L

L: y=x, om A(-1;—-1) oo B(2;2).

KoHTponbHaa pabora Ne 8
BapuaHT 1

1. BOocCTaHOBUTL aHaNUTUYECKYIO0 B OKPeCTHOCTU Toukn z =0 dyHkumio f(z) no nssect-
HOM MHUMOIA YacTU v(x, y) = ¥ (ycos y+ xsin y) ¥ 3HadeHuto f(0)=0.

E-Rezzdz

2. Bbamncnutb nHTerpan .[ > rge L — oTpesok NpsiMmoun, COeANHSAOLLNA TOYKK

L
z1=14+2i n zp =2+4i.
3. Ncnonb3ysa nHterpaneHyto oopmyny Kowm, BbIYUCNUTL MHTErpan:
[ﬂ sin z

( j
2

dz .
4. Vicnonb3ysa TeopeMy O BblYeTax, BbIMUCMUTb MHTErparn: [ﬁ_z o L:[z+2i|=2.
1z

z+1

—— no creneHam (z—1-2i).
z(z-1)

5. Haiitv Bce nopaHoBckue pasnoxeHust yHkumm f(z) =

BapuaHT 2
1. BocCTaHOBUTb aHaNUTUYECKYH B OKPECTHOCTU Toukn z =1 dyHkumo f(z) no nssect-

y y _ Y
HOil MHUMON yacTn V(X)) = y—ﬁ n 3HavyeHuo f(1)=2.
Xty

jEdz,

1 1,
2. Bbamncnutb uHTerpan roe L — ayra napabonbl OT TOYKN z| = —E+Ez [0 TOYKU
L

Zy = 1+ 2.
3. |/|C|'IOJ'Ib3y$| MHTerparnbHyto C*)OpMyJ'Iy KoLuu, BblMMCNNTL MHTErparn.
m COSz

dz, L: |z|=2.

2
(Z +2)dz
4. Vicnonb3ys Teopemy O BblYeTax, BbIYUCANTb UHTErpan: [ﬁ—z’ L: |z-2i]=2.
I (Z - 1)(2 - i)
Z_
5. Haitu Bce nopaHoBsckue pasnoxeHust yHkummn f(2) =m no ctenexam (z—1-3i).

Tpeb6oBaHMA K BbINONMHEHUIO 3afjaHMN KOHTPOINbHbIX padoTt Ne 1-8:



KoHTponbHble paboTbl BbIMNOMHSOTCA CTyAeHTaMn B COOTBETCTBMM C 3agaHueM. Pelue-
HUS1 BCEX 3a[ad M MOSICHEHUS K HUM OOMKHbI OblTb AOCTAaTOMHO NoAPOGHbLIMU. Mpn Heobxoam-
MOCTUM crieqyeT genatb COOTBETCTBYHOLLME CCbISIKM HAa BOMPOCHI TEOPUM C yKasaHuem opmyin,
TeopeM, BbIBOAOB, KOTOPbIE MCMOMb3YHTCH NPU pelleHnn AaHHoW 3adaydn. Bee Bblumcnenus (B
TOM Yucne 1 BCcrnomoraTerbHble) Heo6Xx0auMO AenaTb NONHOCTbI0. YepTexu u rpadmkn AomK-
Hbl ObITb BbINOMHEHbI AKKypaTHO U YEeTKO C yKasaHveM eauHuL, Maclitaba, KoopanHaTHbIX ocel
N Opyrmx aneMeHToB YyepTexa. ObbsCHEHUS K 3a4ayYaM AOMKHbl COOTBETCTBOBaTb TeM 0603Ha-
YeHUsIM, KOTopble AaHbl Ha YepTexe. PelueHve 3agaHuiA OOMKHO COMPOBOXAATbCA COOTBET-
CTBYIOLLEV apryMeHTaumen 1 BbINONHATLCS CAMOCTOATENbHO.

Kputepun n wkanbl oLeHNBaHUA KOHTPOIbHbIX paboTt Ne 1-8

LWkana oueHnBaHus
(cymmapHbIn % npaBunsHO
peLleHHbIX 3a4aHnn K.p.)

Kputepun oueHnBaHus

CKOTNNYHO»
(85% —100 %)

OueHka «OTNMYHO» BbLICTABNAETCH, €ClNW CTYAEHT BbIMOSHUI
BCE NATb 3a4aHUI KOHTPOIbHON paboTkl 6e3 OLWMBOK U HefoYe-
TOB UNW AONYCTUN He Gonee OQHOro He3HaYUTENbHOro Heao4ve-
Ta.

«XOpPOLLO»
(71% — 84 %)

OueHKa «XOpOLLO» BbICTABMNAETCS, €CN CTYAEHT BbINOSHUI pa-
60Ty NOSIHOCTbIO, HO AOMNYCTUI B HEW He Gornee ogHoW Herpy6oii
OLLMBKM 1 0OHOro HeJo4veTa, Unn He Gonee ABYX HeJOYETOB.

«YOOBMETBOPUTENBHOY»
(51% — 70 %)

OueHka «yOOBNETBOPUTENbHO» BbICTABMSETCS, €CNN CTYOEHT
NpaBuIbHO BbLINOSIHUI HE MEHEe MOMNOBWHbLI paboTbl UnNu gony-
ctun He bonee AByx rpyObix owMboK, unu He 6onee ogHowm rpy-
6on 1 ogHoun Herpybor ownbkn 1 ogHOro Hego4veTa, unm He 6o-
nee OByX-Tpex HerpyobIX OLWMOOK, UM O4HON Herpybon oLwnoKu
M Tpex Hego4yeToB, MNU MPWU OTCYTCTBUM OLIMBOK, HO MpWU Ha-
NIMYMKN YETbIPEX-MATU HEQOYETOB.

«HEY[,0BINETBOPUTENBHOY
(0% — 50 %)

OueHka «HeyOoBJIeETBOPUTESTIbHO» BbICTaBIIAETCA, €Cln CTYOEeHT
4onycTtun 4ncro owmnboK N HeOO4EeTOB, npeBocxosdiliee HopMy,
npu KOTOpOVI MOXET ObiTb BbICTaBfieHa OUeHKa «3», Uin ecnu
NpaBUIiIbHO BbINOJTHWUIT MeHee MOJ1I0BUHbI pa6OTbI.

MNepeyeHb BONPOCOB ANSA NMCbMEHHbIX ONMPOCOB

Paspen 1. Teopusa mHOXecTB. HYucnoBble MHOXecTBa. OToGpaxeHne MHOXeCTB.
1. MHoxecTBa. Onepauum Hag MHOXeCTBaMMU.
2. CsoncTtea onepaunin nepeceyeHmnsi, 06beanHeHns pasHoOCTH, JEKAPTOBOro Npomseese-

HUA.

ok w

MHOXeCTBO HaTyparbHbIX Yncen.
MeToa MaTtemaTM4ecKom MHOYKUMK.
Komnosnums otobpaxxeHuin. ClopbeKkTMBHbIE U UHBEKTUBHbIE OTOOPaXeHUsi. BUeKTUBHbIE

oTobpaxeHusi. ObpaTHoe oToOpaXxkeHune.

6. CyeTHble MHOXecTBa. MHOXECTBO LiefbIX YACEN, MHOXECTBO paLMOHanbHbIX YMCEN.
MNOTHOCTb pauuoHanbHbIX Ynucen. JencTBuTenbHble Yicna.

7. AkcrmomaTuka gencTBuUTenbHbIX Yncen. C4eTHOCTb MHOXKECTBA pauMOHanbHbIX YACEN.
HecyeTHOCTb MHOXeCTBa BeLLECTBEHHbIX Yncern. Moaynb, abconoTHas BenmymMHa vmcna.

8. [1pomMexyTKn, OKPECTHOCTH.
9. TlpuHUMN BNOXEHHbIX OTPE3KOB.

10. OnemeHTapHble YHKLNN BELLECTBEHHOIO NEPEMEHHOTO.

11. BuHomMm HbloTOHA.

12. OrpaHn4eHHble MHOXeCTBa. ToYHbIE rpaHn MHOXeCTB. CBOMCTBA TOYHOW BEPXHEN U

HUXHEN rpaHn MHOXXecCTBa.

13. NoHATHMe nocnenoBaTeNbHOCTU U NOANOCNEN0BATENbHOCTHU.




Paspen 2. lNpepen yncnoson nocnepoBartenbHocTU. Mpeaen yHKUUKN, HENPepbIBHOCTD.
1. lpepen nocnepoBaTtenbHOCTU. EQMHCTBEHHOCTL Npeaena.
2. [llpepenbHbl Nepexod B HepaBeHCTBaXx.
3. beckoHeuyHO Manble n 6eckoHevHO Bonblune NocnenoBaTeENbHOCTH.
4. CBouncTBa CX04ALLUMXCS NocneaoBaTenbHOCTEN.
5. MoHOTOHHbIe nocnegoBaTensHocTU. CyllecTBOBaHWE npeaena y MOHOTOHHOW nocrneao-

BaTeNbHOCTU. ApnpmeTrnyeckme onepaunn n npeaenbHbli Nnepexoa.

3amevatenbHbI Npeaen 1 Y1cno e.

Teopema bonbuaHo-Beneplutpacca.

Mpenen dyHkuumn no MNenHe, no Kowwn. 3kBMBaNEeHTHOCTb ONpeaeneHnii npegena no

"enHe n no Koww.

9. Ceonctea npeaena. lNpeaenbHbli NEpeEXod B HEPABEHCTBAX M NPU apnpMeTUyeckmx
aencteusx. OQHOCTOPOHHME npeaensl.

10. MNepBbIN 1 BTOPOW 3ameyaTenbHble npeaensol.

11. BeckoHe4HO Marnble n 6eckoHe4yHo 6onbline. CpaBHEHME BECKOHEYHO MarbIX U Becko-
HEeYHO BOoMbLUNX.

12. HenpepblBHOCTb OYHKLUMN B TOUKE U HA MHOXecTBe. O4HOCTOPOHHAS HENPEPbLIBHOCTb.
HenpepbIBHOCTb CNOXHOW (OYHKLMN.

13. HenpepbIBHOCTb aneMeHTapHbIX yHKUMA. Knaccudumkauma Touek paspbisa.

14. TeopeMbl 0 HEMNpPepPbIBHbIX (PYHKUMNAX: NepBas U BTopasa Teopembl Beneplutpacca, Teo-
pema bonbuaHo-Kown o npoMexxyToO4HOM 3HaYeHUN.

15. PaBHOMepHasa HenpepbIBHOCTb. Teopema KaHTopa 0 paBHOMEPHON HENPEPLIBHOCTM.

o N

Paspen 3. AncddepeHumnanbHoe ncumcneHme pyHKLumM ogHON nepeMeHHOMN.
MponssogHasa pyHKLMK. [eomMeTpruyYecknii n omnsan4ecKknin CMbICH.
OvddepeHumnpoBaHme aneMeHTapHbIX QYHKLMNA.

Mpasuna gndpdepeHunpoBaHus.

MponsBogHas o6paTHOM N CAOXHON OYHKLMN.

OundbdepeHuman dyHKUMN.

lMpounssoaHble U andrdepeHLmarnbl BbICLUMX MOPSALKOB.

Teopembl ®epma, Pons. Teopembl 0 cpegHem JlarpaHxa n Kowwu.

MpaBuno Jlonutans packpbiTUs HeonpeaeneHHOCTEN.

®opmyna Tennopa. OctaTouHbIN YneH B popmyre Tennopa B popme JlarpaHxa u B
dopwme lMeaHo.

10. ®dopmynbl MaknopeHa aneMeHTapHbIX (PYHKLUA.

11. OkcTpemym dyHKUmMnN. Heobxoanmble 1 AOCTATOYHbIE YCIIOBUSA SKCTpEMyMa. Bbinyknblie u

BOrHyTble oyHKUMN. Toukun nepernda. MNpusHakm Tovek nepermbda.

12. NiccnepoBaHne cBOMCTB OYHKLMI C MOMOLLbIO NPOU3BOAHbIX.

OCoONORWN =

Paspen 4. UHTerpanbHoe ucuucneHme yHKLMM OQHON NepeMeHHOMN.
MepBoobpasHasa pyHKLMM, CBONCTBA NEpBOOOPa3HbIX.
HeonpeneneHHbin nHTerpan.
dopmyna 3aMmeHbl NePEMEHHbIX, MHTErpnupoBaHMe No YacTaM.
MHTerpnpoBaHue paumoHarbHbIX U MppaLmoHarbHbIX OYHKLWNA.
WHTerpnpoBaHne TPUroHOMETPUYECKNX U APYTUX TPAHCLEHOEHTHbIX (OYHKLNA.
OnpepeneHHbin MHTerpan Pumana. YcnoBue cyliectBoBaHnsA nHterpana Pumana.
dopmyna HetoToHa-JTenbHuua.
CsowicTtBa uHTerpmpyemomn pyHkummn. Teopema o cpeaHem.
dopmyna 3ameHbl NeEPEMEHHON U UHTErpupoBaHUsS MO 4YacTsaM B OonpegenieHHOM UHTe-
rpane.
10. HecobcTBeHHbIE MHTErpanbl 1-ro poaa.
11. HecobcTBEHHBbIE MHTErpansl 2-ro poaa.

OCONORWN =



12. HTerpmpoBaHne BEKTOPHO3HAYHbIX OYHKLWMNA.
13. NpunoxeHns onpegeneHHoro uHTerpana: nnowagb NAockor purypbl, AnvHa gyrm Kpu-
BOW. [nowagb NOBEPXHOCTU BpaLleHnsa n o6bemM Tena BpaLleHus.

Paspen 5. YncnoBble u chyHKUMOHanNbHbIE pAabl. CTeneHHble pAAabI.

1. Yucnosbie psgbl. YacTnyHble cyMmmbl. CXOANMOCTb.

2. Csonctea cxopgdawmxca psgos. Kputepuin Kown.

3. [lpu3Hakm cxoANMOCTM PSAOOB C NONOXUTESNbHBIMW YeHaMu.

4. 3HakonepeMeHHble psabl. ABConoTHas u ycrosHas cxogmmocTtb. CBoncTBa abCosoTHO
CXOALLMXCA PAOOB.

5. 3Hakoyepegyrowmecs pagbl. [NpusHak JlenbHuua.

6. 3HakonepemeHHble psabl. MpusHakn Abens n Qupuxne.

7. ®yHKUMOHarbHbIE pAabl U NocnefoBaTeNbHOCTH.

8. PaBHOMepHad M HepaBHOMEpHas CXOOMMOCTb. YCIOBME pPaBHOMEPHOM CXOAMMOCTU
dYHKLMOHaNbLHOro psaga.

9. HenpepbIBHOCTb, AnddepeHUnpoBaHne U NHTErpupoBaHne OyHKLUMOHaNbHbIX PSO0B.

10. CteneHHble psabl. ObnacTb CXOOUMOCTU U pagnyc CXoOMMOCTU CTENEHHOro psaaa.

11. Pag Tennopa. NpnbnumxeHHble BbIMUCNEHNS C NOMOLLbIO psigoB. ®opmyna CTupnuHra.

Pasgen 6. Pagbl ®ypbe.

Pagbl ®ypbe. OpToroHanbHble cuctemsl pyHKUM. KoaddpurumeHtol dypbe.

2. CxogumocTb psga dypbe B TOUKE.

3. [peactaBneHue yHKunmn psgom dypoe.

4. TlpusHak Oupuxne.

5. TpeactaBneHve yHKuun psagom dypbe: criydanm nepnmogmyeckon U Henepmognyeckon
yHKUMN.

6. [llpeacTtaBneHne pyHKUMIA psagom Dypbe: cnyyvan Npon3BOSILHOIO NPOMEXYTKa, YETHOM U
HEeYeTHOM (PYHKLNN.

7. WHTerpan dypbe.

8. [lpencraesneHune yHKUMN HTerpanom dypbe.

—

Pasgen 7. ®YyHKLUN HECKOSIbKMUX NepeMeHHbIX.

MpocTtpaHcTBo R". Hopma. CxogmmocTb B R". [NokoopAnHaTHas cxogMmMocCTb.
DyHKUMN MHOTMX NepeMeHHbIX. [peaen. HenpepbiBHOCTb.

Teopembl Benepwtpacca gns oyHKUUIN HECKOMNBbKUX NepPeMEHHbIX.
OvddepeHumnpoBaHme ckanapHbIX PYHKLUNA HECKOMNBKUX NEPEMEHHbIX.
YacTHble Npon3BogHbIe PYHKLUMN HECKOSTbKUX MEPEMEHHbIX.

MonHen guddepeHunan.

lMponssogHas no HanpasneHuto. pagueHT.

OndepeHUnpyemMOCTb CNOXHON OYHKLMN.

. YacTHble npousBoaHble 1 auddepeHLmansl BbICLUNX NOPSAKOB.

10. ®opmyna Tewnnopa.

11. HesBHble pyHKUMK. Teopema 0 HESIBHON (OYHKLINN.

12. AndpdepeHumpyembie oTobpaxeHus. Teopema 06 o6GpaTtHOM oTOOpakeHuu.

OCoONORWN =

Paspen 8. 3apauu Ha akcTpemyM. UHTerpanbl, 3aBUCsALLME OT NapameTpa.
1.  3kcTpemym yHKLMN MHOMMX NepeMeHHbIX. Heobxogumele ycnosus. ViccnegosaHue crta-
LMOHAPHbIX TOYEK.
2. [ocTaTouYHble YCroBUS SKCTpeMyMa.
3. YcnoBHbIN akcTpemyMm. MeToa MHOXUTENen JlarpaHxa.
4. WHTerpansl, 3aBucswme ot napameTpa. [NpegenbHbin nepexon, o depeHunpoBaHne m
WHTErpMpoBaHne NoA 3HaKoM MHTerpana.



HecobcTBeHHbIE MHTErpansl.

PaBHOMepHas cxoAUMOCTb HECODCTBEHHbIX MHTErpanos, 3aBUCALLUX OT NapameTpa.
OnddepeHumMpyeMoCTb U UHTErPUPYEMOCTb MO NapameTpy HECOOCTBEHHbIX MHTErparos.
WHTerpansl dunepa.

raMmma-gyHKUMS.

©O~NoO

Pasgen 9. KpaTHble nHrerpansbol.
[BonHon nHterpan. Ceonctea. MNMoBTOpPHbIM MHTerpan. BeluMcneHve OBOVHbBIX MHTErpa-
nos..
2. 3ameHa nepemMeHHOM B ABOMHOM MHTerpane.
3. fAkobuaH oTobpaxkeHus.
4. [1BOWHOW UHTerpan B NOMAApHbIX KoopauHaTax.
5. TponHon uHTerpan. Ceonctea. MOBTOPHbIA MHTErpan. BbluncneHne TpomHbIX MHTErpa-
nos..
6. 3ameHa nepemeHHOM B TPOMHOM uHTerpane. LlunnHgpuyeckne koopanHatel. Chepuye-
CKMe KoopAnHaThI.
[MpunoxeHna BOMHOIO MHTErpana.
MpunoxeHnst TPOMHOTO UHTerpan.

—_—

© N

Paspen 10. KpuBonuHenHble 1 NOBEPXHOCTHbIE UHTErpanbl.
1. KpuBOnuHenHble MHTErpansi NepBOro poga n ux ceonctea. CeegeHne K onpeaeneHHomy

WHTerpany.

KpuBonuHenHble nHTerpanbl BTOPOro poga un nx ceoncrea. Bolumncnexne. CBs3b € KpUBO-
NNHENHBLIMU NHTErpanamMmn NepBoro poaa.

MpunoxxeHna KpUBONMHENHbIX MHTErpanos.

®opmyna MNpuHa. MNnowaab durypsl.

Hes3aBUCMMOCTb MHTEerpana oT NyTU UHTErPUPOBaHUS.

[ByCTOpOHHNE noBepXxHOCTU. OpmneHTauus NoBEPXHOCTH.

[MoBepXHOCTHbIE MHTErparibl NEPBOro poda U nx CBOUCTBa. BbluncrneHne nHTerpanos.

[MoBepXHOCTHbIE MHTErpanbl BTOPOro poga v nx CBOMUCTBA.

[MOTOK BEKTOPHOrO NOMS Yepes NOBEPXHOCTb.
10 MpunoxeHnsi NOBEPXHOCTHbLIX MHTErpasos.
11. ®opmyna OcTporpaackoro-lraycca.
12. ®opmyna Crtokca.

A
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Paspen 11. OnemMeHTbI Teopumn nons.
1. CkansipHble nong. lNoTeHunan ckansapHoro nonsi.
2. BekTopHble nons. BekTopHble nuHun.
3. T[1OTOK BEKTOPHOro Nosisi n ero mU3n4eCKUimm CMbIcr.
4. [dunBepreHumnst BEKTOPHOro nosis u ee omsanyecKknin CMbICIl..
5. PoOTOp BEKTOPHOro nons.
6. ConeHomnganbHOEe ¥ NOTEHUManbHoe Nonsi.
7. Unpkynaumst BEKTOPHOro nons n ee omsanyeckum CMbICr.
8. Teopema CTtokca.
9. Teopema 0 BblpaXkeHuUM poTopa Yepes KoopAnHaTHbIE PYHKLMM BEKTOPHOrO Mnons.
10. Teopema OcTtporpagckoro-lraycca B BEKTOpHOM bopme.

Pasgen 12. OCHOBbI KOMNMEKCHOro aHanusa
1. KomnnekcHasa nnockocTb.
2. ®YHKUMA KOMNIEKCHOro nepemMeHHoro. MronoMopHblie pyHKUMK.
3. lNpegen n HenpepbIBHOCTb (PYHKLNN KOMMNSIEKCHOIO NEPEMEHHOTO.
4. TNpounsBoaHas PyHKUUN KOMMMEKCHOro nepeMeHHoro. Ycnosus Kown-PrumaHa.
5. KoHgopMHble oTOGpaxXeHus.



6. [eomeTpmnyeckMin CMbICT MOOYNA M aprymeHTa NpoOu3BOAHON (OYHKLMWM KOMIMIEKCHOro
nepemMeHHOoro.
7. WHTerpmpoBaHune yHKLUIA KOMMNIEKCHOrO NepeMeHHOro.
8. WHTterpanbHasa Teopema Kowu.
9. Psagbl Tennopa u JlopaHa.
10.0co0ble ToYkN. BblyeTbl.
Tpeb6oBaHMA K NTUCbMEHHbIM onpocam no pasgenam 1-12:
MncbMeHHbIe onNpoChl BLINOSTHAKTCA CTyAEeHTaMu B COOTBETCTBUU C MONYYEHHbIMU BO-
npocamun. OTBETbI HAa BONPOCHI AOMKHbI ObiTb NPaBUbHBIMU, 4OCTATOMHO NOAPOOHBIMU U Bbl-
NOSTHATLCA CaMOCTOSATENBHO.

KpMTepVIM M WKanbl oueHnBaHnAa NMCbMEeHHbIX ONMNPOCOB MO pa3gesiamMm 1-12:

LLikana oueHnBaHusA
(cymmapHbIn % npaBuibHbIX OTBETOB Kputepum oueHnBaHus
NMCbMEHHOro onpoca)

OLl,eHKa «OTINMUYHO» BbICTaBNAETCA, eClnn CTyAeHT Hanucan non-
Hbl€, pa3BepHyTbie OTBETbl Ha MOCTaBliIEeHHbIE BOMPOCHI, MNOKa-
3an COBOKYMHOCTb OCO3HAHHLIX 3HAHWI NO pasaeny OWUCLMNNK-
Hbl; B OTBETE MPOCMEXMBAETCA YeTkast CTPYKTypa M norudeckas
nocneaoBaTenbHOCTb, OTPaXalollas CYLIHOCTb PacKpbiBaeMbIX
noHsaTMIi. OTBET M3MOXEH MaTeMaTUHYECKUM A3bIKOM C WUCMOfb-
30BaHMEM WHCTPYMEHTapusi M3yyaemoi OMCUMnuHbL. MoryT
6biTb OonyuleHbl HeBonbluMe Heao4veThbl MPW AOoKa3aTenbCTBe
TEopem.

COTITUHHO»
(85% —100 %)

OueHKka «xOpoLlOo» BbICTaBNSETCS, €CnM CTyAeHT Hanucan
HEeOCTaTOYHO MNOSHble U pa3BepHyTble OTBETbl Ha BOMPOCHI.
Jlorvka n nocnegoBaTenbHOCTb U3NOXEHUS UMEIOT HapyLUEHWS!.

«XOpOLIOo» HonyweHbl owmnbkn B packpbITUM NOHATUI, ynoTpebnexnun tep-
(71% — 84 %) MWHOB. YMEHWNE packpblTb 3HaYeHWe OBOOOLLEHHbIX 3HAHUIA He
nokasaHo, cnaboe BrageHuMe WHCTpPyMeHTapmem yvyebHonm amc-
uMnnuHbl. MNucemeHHoe odopmneHve oTBeToB TpebyeT He-
GonbLMX MOMNPaBOK N KOPPEKLNN.

OueHKa «y[OBMNETBOPUTENbHO» BbICTABMAETCA, €Cnu OTBETbI
CTydeHTa Ha Bonpochl npencTaenseT coboii paspo3HEeHHbIe
3HaHWA C CYLLECTBEHHbLIMU oLMBKamMu. MpuUcyTCTBYOT dparmeH-
TaApHOCTb, HEMOrMYHOCTb U3MoXeHus. OTCYTCTBYIOT BbIBOAbI,
KOHKpeTM3aLms 1 [oKasaTeNbHOCTb U3MOXKEHUS.

«YO0BNETBOPUTENILHOY
(51% — 70 %)

OueHka «HEeyaOoBJ1ETBOPUTEJIbHO» BbICTaBJIAETCA, €CJIN OTBEThI
CTyAdeHTa Ha BOMPOCbl MNOJIHOCTbKO OTCYTCTBYKOT WM OaHbl CO-
BCEeM HenpaBuiibHble OTBEThLI HA NMOCTaBJ1IEHHbIE BOMPOCHI.

«HEeyaoBIneTBOPUTESIbHO»
(0% — 50 %)

20.2 NMpomexyTo4yHaa aTrectauus
[MpomexyTovHas aTTecTaums no AUCLMNIIMHE OCYLLECTBNAETCA C NMOMOLLBIO CneayoLwmx
OLIEHOYHbIX CPEACTB:
— cobeceioBaHWe MO 3K3aMeHaUNOHHbIM BuneTam, cogepXxalumm aBa TeopeTUYeCKnx Bonpo-
ca 1 npakTuyeckoe 3agaHue.

MNepeyeHb BONPOCOB K 3K3aMeHaM

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

MHoxecTBa 1 onepauum Hag HAMMW.

OrpaHn4yeHHble MHOXECTBA. TOYHasA BEPXHSAS U HWXKHAS rPaHn MHOXECTBaA.

MowHocTb MHOXecTBa. CYETHbIE U HECHETHbLIE MHOXECTBA.

MocnepoBatenbHOCTU. BeckoHeYHO Manble n 6eckoHeYHo BonbLuMe NocrneaoBaTenbHO-
CTW U UX CBOWCTBA.

Mpenen nocneposatensHocTU. Kputepuin Kowwm cxognmocTu nocrnenoBaTesibHOCTM.
MoHoTOHHBLIE NocnegoBaTenbHOCTU. Teopema Benepwutpacca. Yucrno e.

hoon =

2




7.
8.
9.

10.
11.
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.

YacTtuyHble npegenst. [NognocnegoBaTtenbHOCTU. Teopema bonbuaHo.

®yHKUMN. OCHOBHbIE aneMeHTapHble PYHKUUKN. CnoxHasa yHKUMS.

Mpenen dyHkuuun. OnpegenerHne npegena gyHkumm no NerHe n no Kowwn.
OAQHOCTOPOHHME npeaensl.

Kputepun Kowum cyliectsoBaHusA npeaena yHKUnu.

MOHOTOHHbIE PYHKLNN.

HenpepbIBHOCTb OYHKLUMM B TOYKE.

Knaccudurkauma Touek paspbiBa QyHKLUNN.

CsowcTBa HenpepbIBHbIX (YHKLNA.

Mcnonb3oBaHue CBOMCTBA HENPEPLIBHOCTU ANS BblMMCEHUS Npeaena.
HenpepbIBHOCTb (pyHKUMM HA MHOXecTBe. ObLme cBoncTBa OYHKLNN HENPEPLIBHBIX Ha
oTpeske (Teopema Kowmn, 1-a n 2-9 Teopemsbl BenepLutpacca).

O6paTtHasa yHKums. Teopema 06 obpaTHOM hyHKLMK.

lMponssogHasa yHKUMK. [eomeTpruyecknii n (prnsndecknin cMbiCi NPON3BOAHOWN.
OudpepeHunan pyHkumnn.

Mcnonb3oBaHue gndpdpepeHymnana ans npubnmxeHHbIX BblYUCIEHUNA.

CBs3b Mexay HeNpepbIBHOCTLIO PYHKLUMN N AN EPEHLNPYEMOCTLIO.

[MpaBble 1 neBble NPON3BOAHLIE.

MpaBuna guddepeHunpoBaHus.

[MponsBogHas CnoXxxHom OyHKLUN.

MponsBogHasn obpaTHOM PyHKLUMN.

lMponsBogHas napameTpu4eckn 3agaHHoOM PyHKUMN.

[MpounssogHas HEABHO 3alaHHOM (PYHKLNN.

MpounssoaHble 1 anddepeHumansl BoiClUnX nopsakos. Npasuno JlenbHuua.
Teopembl 0 guddepeHunpyemMbix PYHKUMSAX (4OCTAaTOYHOE YCIOBME NTOKaNbHOIro BO3-
pactaHus nnu yboisaHus yHkuumn, Teopema depma, Teopema Ponng, Teopema JlarpaH-
xa).

O606LeHHasn TeopeMa KOHeYHbIX npupalleHun (teopema Kown).

PackpbiTne HeonpegeneHHocTen. lNpasuno Jlonntans.

®opmyna Tewnnopa.

dopmyna MaknopeHa.

®dopmyna Tennopa ¢ ocTaTouHbLIM YrieHoMm B dhopMme MeaHo, JlarpaHxa.

[ocTaTo4HOe ycnosue aKkCcTpeMyma B TEPMUHAX CTapLUNX NPOU3BOLHbIX.
NcecneposaHue oyHKUMIA. YCnoBmne NoCTOSHCTBA M MOHOTOHHOCTU QOYHKLIMN.
NccnepoBaHme doyHKUM. BbinyknocTb oyHKUMM 1 ToYku nepermba. [loctatoyHoe ycno-
BME BbIMYKNOCTU (DYHKLUMN.

WccnepoBaHue doyHKUmMn. Toukm akcTpeMyma. Hanbonbliee n HaMMeHbLLEE 3HAYEHMS

dyHKLNN.
ACUMNTOTHI.

Cnucok BonpocoB K 3k3amMeHy (1 Kypc, 2 cemecTp)

©CoOoO~NOOUOP,WN =

. HeonpegeneHHbin nHterpan. CeoncTBa HeonpeaeneHHoro nHTerpana.

. MeTon 3amMeHbl NnepeMeHHON B HeOMNpeaerneHHoM uHTerparne.

. dopmyna UHTerpmMpoBaHus Mo YyacTsam NS HeonpeaeneHHoro nHTerpana.
. HTerpupoBaHune paunoHanbHbIX BblpaXKeHUN.

. PasnoxeHne paumoHanbHon opobu Ha npoctenwine apodu.

. MeToa HeonpeaeneHHbIX KO PULMEHTOB.

. IHTerpmpoBaHue nppaynoHanbHbIX BbipaXKeHUN.

. MHuTerpmpoBanme andpdepeHumansHoro buHoma. lNoacraHosku dnnepa.

MHTerI/IpOBaHI/Ie TPUroOHOMETPUYECKnNX (*)yHKU,I/II/I

10 OnpepeneHHbin nHTerpan. NoHaTne nHTerpanbHONM CyMMbI.

11.

BepxHue n HWxHne cymmel apby. Ceonctea cymm JapOy.

12. Heobxoanmoe n ooctatoyHOE YyCroBUE NHTENPUPYEMOCTN.



13. CpowicTBa UHTErpuUpyemMbIX PYyHKLUNA.

14. OueHku nHTerpanos. Teopema O cpefHEM 3HaYEHUN.

15. OnpegeneHHbIn HTerpan kak yHkunsa BepxHero npeagena. dopmyna HetotoHa-J1enb-
HUUa.

16. 3ameHa nepeMeHHOW B ONpeaeneHHoOM uHTerpare.

17. dopmyna MHTErpnpoBaHNA Mo YacTaMm AN onpeneneHHoro uHTerpana.

18. [eomeTpuyeckme NpuoXeHust onpeaeneHHoro nHterpana. jnuHa kpmeon n nnowaab
NOCKOW purypsl.

19. [eomeTpuyeckme NpUoXeHUs onpeaeneHHoro nHterpana. lNnowanb KpMBONMHENHON
Tpaneumn n obbem Tena BpalleHus.

20. Hecob6cTBeHHbIVM nHTErpan 1-ro poaa.

21. HecobcCTBEHHbIM MHTErpan 2-ro poga.

22. Teopema cpaBHeHus. [ToHsATME abCONOTHON CXO4MMOCTM HECOBCTBEHHOIO MHTErpana.

23. 3HakonocTosiHHblE psabl. Heobxoanmoe ycrnosme cxoagumMocTu psaa.

24. Kputepumn Kowwm cxogmMmoCcTu 3HaKONMOCTOAHHOIO psaa.

25. [pu3Haku cpaBHEHUS 3HAKOMOCTOSIHHbIX PAO0B.

26. [MpusHak Janambepa, pagnkanbHbii Npu3Hak Kowm n nHTerpanbHbIn NPU3HaK cxoam-
MOCTW 3HAKOMOCTOSIHHbIX PSA0B.

27. 3HakonepeMeHHble psaabl. ABCOnTHas 1 yCNoBHAA CXOOMMOCTM psiaa.

28. [pusHaku JlenbHuua, Abens n dnpuxne cxogmMmMocTy 3HaKonepeMeHHbIX PSaoB.

29. [Oencteus Hag psgamn. Cymma 1 npov3BeaeHne psaos.

30. 3HakonepemeHHble psiabl. ABCONTHasS M yCrnoBHast CXOAUMOCTH psaga.

31. lMpwunsHaku JlenbHuua, Abensa n Anpuxne cXxogMMocTy 3HaKONEPEMEHHbIX PSIAOB.

32. ®yHKumoHanbHble psagbl. ObnacTb CXoaMMOCTU PYHKLMOHANbHOIo psaa.

33. Teopema o andhdepeHUMpyeMOoCTU YHKLMOHAIbHbIX PALOB.

34. Teopema 06 MHTErpMpyemMocTn yHKLUMOHANbHbIX PALOB.

35. PaBHOMmepHasa cxognmocTb. MaxopaHTHbIN Npu3Hak BenepwTpacca.

36. CteneHHble paabl. MHTepBan n paguyc cxoaMMocTu.

37. Psap Tewnnopa. Psg MaknnopeHa. OctaTtouHbin YneH psga Tennopa B pa3nunyHbix dop-
Max.

38. lNpuMeHeHne psaaoB Ans BblMMCNEHUS «HEDEPYLLMXCA» MHTErpanos.

39. ®yHKUMOHanbHbIE NPOCTPAHCTBA (MeTpuYeckne, NuHenHble, rmnsbepToBbl). Onpee-
NEeHNs 1 NpumMepsbl.

40. lMpocTpaHCTBO-KYCOYHO-HENMPEPbIBHbLIX (OYHKLINA.

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

1. OcHoBHasi TpUroHOMEeTpMYEecKast cuctema YHKLNN.

2. O6o6wweHHbI psg Pypbe.

3. lNpubnwmxeHne yHKUMI B cpegHeM. SKCTpemMaribHOe CBOMCTBO koadhduumneHToB Py-
pbe.

4. HepaBeHcTBO beccens u ero cnegcraus.

5. Psag dypbe ansa nepuognyeckon pyHKLmMm ¢ nepunogom T.

6. [lNpusHakm cxoanmMoCTu TPUrOHOMETPUYECKUX psaaoB Pypbe.

7. TpuroHomeTpudeckue psagbl Pypbe AN YETHbIX N HEYETHbBIX PYHKLMIA, Henepnoguye-
CKNX (PYHKLMIA.

8. lMpocTtpaHcTtBa R" 1 MHOXeCTBa B HUX. PYHKLUMN HECKOSTbKUX MEPEMEHHbIX.

9. lNpegen v HenpepbIBHOCTb (PYHKLMN HECKONbKNX NEPEMEHHbIX.

10.YacTHble Npon3BOAHbIE (PYHKUMIA HECKONBKNX NEPEMEHHbIX.

11. AnpdepeHumnan dyHKLUNUM HECKONBKUX NEPEMEHHbIX.

12.Mpon3BoaHbIE CAOXHBIX OYHKLINA.

13.MIHBapmaHTHOCTb (hopMbl NOMHOMO AnddepeHuynana.

14.YacTHble NPpoOM3BOAHbIE BbICLLMX NOPAOKOB.

15. AnpdepeHumnansl BbICLLUMX NOPSAKOB.



16. OnpeaeneHune akcTpeMymMa (PyHKLMIA HECKONbKMX NepeMeHHbIX. Heobxoagnmoe ycnosue
aKcTpeMyma. [loctaTtoyHOe yCroBme aKCTpemyma.

17.Teopema 0O cyLecTBOBaHUM HEABHO 3aaHHOM (pyHKUnK. dnddepeHumpoBaHne HedaB-
HbIX OYHKLINNA.

18.KacartenbHas nnockoCTb U HOpMarsb K NOBEPXHOCTW.

19.lMponsBogHas No HanpaBneHuHo.

20.Mepbl NNOCKMX MHOXECTB, NOHATUE MHOXecTBa Mepbl 0. Teopema 06 namepmmocTm
MNOCKUX MHOXECTB.

21.[1BOMHON MHTerpan, ero CBOUCTBa.

22.'eoMeTpuYECKMIA CMbICN OBOMHOrO MHTErpana.

23.CBeaeHne OBOMHOIO MHTErpana K noBTOPHOMY.

24 AlkobmaH oTobpaxkeHusi, ero reoMmeTpuyYeckuii CMbICII.

25.3ameHa nepeMeHHOW B ABOVHOM MHTEerpane.

26.[1BonHON UHTerpan B NONAPHON cuCTeMe KOOpAUHaT.

27.NpunoxeHna BOMHOIO MHTErpana.

28.KpuBosnuHerHble MHTerpansl NepBoro poaa.

29.KpnBOSIMHENHbIE MHTErpanbl BTOPOro poaa.

30. dopmyna NpuHa.

31.Teopema 0 HE3aBUCUMOCTU KPUBOSIMHENHOIO MHTErpana oT TpaekTopumn NHTerpnposa-
HUS.

32.MpeacTtaBneHmne 06 OpUEeHTUPOBAHHOM MOBEPXHOCTM B TPEXMEPHOM NPOCTPaHCTBE.

33. TponHon nHTerpan: onpeneneHne, CBOMCTBa, reOMEeTPUIECKUA CMbICHT.

34. TponHoun nuterpan. NpunoXxeHns TPOMHOro MHTerpana.

35.CBefeHne TPONHOro UHTerpana K noBTOPHOMY.

36.3ameHa nepeMeHHbIX B TPOMHOM MHTErpane.

37.TloBepXHOCTHbLIE MHTErparnbl NepBoro poaa.

38.MoBepXxXHOCTHbIE MHTErparibl BTOPOro poaa.

39.TpurnoxeHns NOBEPXHOCTHLIX MHTErpasnos.

40.CBA3b Mexay NOBEPXHOCTHBIMU UHTErpanamMu NnepBoro 1 BTOPOro poaa.

41.Teopema OcTporpaackoro-lraycca.

42.Teopema CToKCa.

Cnucok BonpocoB K 3k3aMeHy (2 Kypc, 4 cemecTp)

CkansipHble nons. NpagneHT ckansipHOro nons.

BekTopHble nong. NoTok BEKTOPHOro nong.

[nBepreHumns BEKTOPHOro Nonsi.

Linpkynsumsa n potop BEKTOPHOro nonsi.

Teopema CTokca.

Teopema 0 BblpaXeHUn poTopa Yepes3 KoopaAnHaATHbIE PYHKLMM BEKTOPHOIO NOsS.

Teopema OcTtporpagckoro-lraycca B BeKTOpHON hopMme.

CneuuanbHble BUAbI BEKTOPHbIX MOMEN: NOTEHUManbHOE none, coneHongansHoe none,

rapMOHMYEeCKoe norne.

9. OnpegeneHne cOBCTBEHHOrO MHTErpana, 3aBUCALLEro oT napameTpa.

10. HenpepbIBHOCTb COBCTBEHHbLIX MHTErpanoB, 3aBUCALLNX OT NapameTpa.

11. OnddepeHumnpoBaHmne coO6CTBEHHbIX MHTErpanoBs, 3aBUCALLMX OT NapamMeTpa.

12. NHTerpupoBaHne cOBCTBEHHbIX MHTErpasnos, 3aBUCALLMX OT NapameTpa.

13. OnpegeneHne n cxoanMOCTb HECOBCTBEHHbLIX MHTErPanoB, 3aBMUCALLMX OT NapameTpa.

14. MNMpun3Hakn paBHOMEPHOW CXOANMOCTU HECOBCTBEHHbIX MHTErpanos, 3aBUCSALLMX OT Na-
pameTpa.

15. CBoncTBa HECOBCTBEHHbBIX MHTErParnoB, 3aBUCALLMX OT NapameTpa.

16. KomnnekcHble uncna, nx naobpakeHme Ha nriocKoCTU.

17. Moaynb 1 apryMmeHT KOMMNEKCHOro yucna.

18. Anrebpanyeckas, TPUroHoMeTpmnyeckasa 1 nokasarenbHasa opmMbl KOMMFIEKCHOIO Yncna.

ONoOGhWN =



19. Onepaunn Hag koMnnekcHbIMK Yncnammn. dopmyna Myaspa.

20. KomnnekcHas nnockocTb. PyHKUNA KOMMNIIEKCHOrO nepemMeHHoro. OCHOBHbIE 3f1IEMEH-
TapHble (OYHKLUMM KOMMIEKCHOro NePEMEHHOTO.

21. 'onomopHbIe PyHKLUMN.

22. lNpegen n HenpepbIBHOCTb (OYHKLMN KOMMIEKCHOIO NEPEMEHHOTO.

23. lNMponssogHasa PyHKLMM KOMNIEKCHOrO nepemeHHoro. Ycnosusa Kowun-Pumana.

24. ['vapoanHaMNYECKUA CMbICI NPOMU3BOHOM aHaNMTUYECKON OYHKLUMN.

25. KoH(opMHble oTOBpaxeHus.

26. 'eoMeTpnYECKMI CMbICIT MOOYNSA U apryMeHTa Npou3BOAHON (PYHKLMN KOMMNEKCHOIo
nepemMeHHOoro.

27. NIHTerpnpoBaHme PYHKLNIN KOMMIIEKCHOIO NEPEMEHHOrO.

28. NHTerpanbHaga Teopema Kown. He3zaBUCMMOCTb UHTErpana ot NyTU MHTErpupoOBaHuSI.

29. NHTerpanebHaga dopmyna Kowwu. IHTerpanbHoe npeacrasrieHne nponsBoLHbIX aHanmTn-
YeCKNX OYHKUUA.

30. Pagbl Tennopa v JlopaHa.

31. PasnoxeHne aHanuTuyeckon oyHkumnmn B pag JlopaHa

32. Ocobble TOYKN.

33. BblyeThl.

MepeyeHb 3apaHuit ANs NpakTUYeCKOro sagaHus

MpakTnyeckoe 3agaHme Ne 1
BapuaHT 1

52 _
1. iccneposath coyHkumio ¥ = f(X) 1 nocTpouTs ee rpadomk: =~ 21 0 *3x-1

X

2
2. Hantn npegen oyHKUMM [im @,

x—0 l—cosx

BapuaHT 2
In x

x> +4

1. Wccneposath pyHKUMO ¥ = f(X) 1 nocTpouTsb ee rpacduk: V=

X2

2 -
2. Haitv npegen yHkuM ;o 3x” —x+1 lx‘
x| 2x% +x+1

MpakTuyeckoe sagaHue Ne 2
BapuaHT 1

1. Hantv wHterpan: Iex cos 3xdkx.

2. OI'Ipe}J,eJ'II/ITb pagnyc n nHTepeas CXoanMMocCTH, a TakKe UccrieaoBatb nosegeHne B
rPaHNYHbIX TOYKaX NHTEpBalia CXoAMMOCTHU crieayrLwiero cteneHHoro paaa:

0 n
n
Z p (x=3)".
n=14 n!
BapuaHT 2
5 dx
1. Hantu MHTeraﬂZI > 7
SIn” x-CoS”™ x



2. OnpepennTb paanyc 1 MHTepBan CXoAMMOCTU, a Takke uccnenoBaTb NoBeAeHNe B
rPaHNYHbIX TOYKax MHTEpBana cXoAuMOCTU CreaytoLLero CTENEeHHOro psaa:

MpakTu4yeckoe 3anaHue Ne 3
BapuaHT 1

2,2
X"+
1. Beluncnutb He g dxdy ' ecrin o6nactb D orpaHuyeHa OKpYXHOCTbIO x2 +y2 — 42,
D

nexatlen B NepBon YeTBepTH, U NpAMbIMK YV =X1n = \/§x_
2. HanTtu yacTHble Npon3BOAHbIE NEPBOrO 1 BTOPOro NOpAaKOB OT (PyHKLUMMU

X

ey )

BapuaHT 2
1. Mo cdopmyne NpuHa BbIMMCNNUTL CrReayoLwmnn nHTerpan
[ﬂ (ye™ = 2xy)dx + (xe™ +4x+e”)dy,
L
2. BblMucnuTb nHTErparn, nepengsa oT NpAMOYrofibHbIX 4eKapTOBbIX KOOPAUHAT K Nonsp-

u = arcsin

roe L: x*+y% =4.

IR
HbIM: J.dx I sin(x2+y2)dy_
0 12

MNpakTn4yeckoe 3agaHue Ne 4
BapwuaHT 1
1. DaHo: dyHkumst Z = arcig(xy), Touka A (2,3) n Touka B(6,6). Haiitn: 1) grad z B Tou-

ke A; 2) Npon3BoAHY (PYHKUMN B TOYKE A B HanpasreHuu, uayLem oT 3TON TOYKU K TOUKe
B; 3) ypaBHeHUs kacaTenbHOM NNOCKOCTN N HOPManu B Touke A.

2. [lokasaTb, 4To pabota cunbl F'(P(x,y),0(x,¥)) 3aBUCUT TONbKO OT HAYaNbHOTO U KO-
HEYHOTO MOMOXEHWS TOUKN €€ NMPUMOXEHUS W HE 3aBUCKT OT POPMbI MYTU. BbluncinTb
paBoTy NPV NEpeMeLLEHNN TOUKM NPUMOXeHUst cunbl n3 M (x, 1) B Mo (x2,37):

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

BapuaHT 2
1. cnonb3ys nHTerpanbHyto popmyny KoL, BelMUCIIUTD MHTErpan.
[—&— L:)zpL
)2
LZ zZ——
=
2. Hai fly=—it2
. Hantn Bce nopaHoBckue pasnoxeHus QyHKUMu Z-Dz+3) no creneHsam

(z+2-20).



TpeboBaHusA K cTyaeHTam Npu NpoBeAeHUN NPOMEXYTOYHOM aTTecTauum:

CBobGoaHoe BnaaeHne MeTogamy MaTeMaTUYecKoro aHanunsa ans peleHns NpakTMieckmux saaay
N ynpaxHeHuin. 3HaHMe TeopeTMYeckoro matepuana, cBoboaHoe BriaJeHne TEXHUKON JoKasaTenbcTea
TEopeMm, yMeHne MaTeMaTUYeckn rpaMoTHO hOPMYNMPOBaTh YTBEPXKAEHUS U TEOPEMbl, a Takke UX O0-
KasblBaTb.

KpMTepI/IM M WKanbl oueHnBaHnA npu npoeegeHnn npomex(yTquoﬁ aTTecrTtauun:

LLikana oueHnBaHusA

2o Kputepun oueHnBaHus
(cymmapHbIn % npaBuiibHBIX OTBETOB)

OueHKa «OTNMYHO» BbLICTABMSIETCH, €CNU CTYAEHT MpaBUIbHO
OTBETWIT Ha TeopeTuyeckne Bonpochbl. MNokasan oTnM4YHble 3Ha-
HUA B pamkax yd4eGHoro MaTepuana. [MpaBMNbHO BbIMNOSHWI
npaktuyeckoe 3agaHue. lNokasan OTNUYHblE YMEHWUs U BRnage-
HUA HaBbIKaMW NPUMEHEHNS NOMYYEHHbIX 3HAHWUIA U YMEHUI NpK
pelweHnn 3agad B pamkax yvyebHoro maTtepuana. OTBeTun Ha
BCE JOMOSHUTENbHbIE BOMPOCHI.

«KOTJIMYHHO»
(85% —100 %)

OueHKa «XOpOLLO» BbICTABMISIETCS, €CNN CTYAEHT ¢ HeGonbLn-
MW HETOYHOCTSIMW OTBETUIT HA TeopeTndeckue Bonpockl. Moka-
3an Xopollve 3HaHMsi B pamkax yyeGHoro martepuana. C He-

«XOpoLluo» GONbLWMMN HETOYHOCTSIMU BbIMNOSHWUI MPaKTUYeCKMe 3afaHus.
(71% — 84 %) Mokasan xopolume YMeHUs U BNageHUs HaBblkamMn NPUMEHeHs
NONMYy4YEeHHbIX 3HAHUN N YMEHUN NPU pelleHun 3aaay B pamMkax
yyebHoro maTtepmana. OTBeTUn Ha GOMbLUMHCTBO AONOMHUTENMb-
HbIX BOMNPOCOB.

OueHka «yaoBNeTBOPUTENbHO» BbICTABMAETCH, €CNU CTYAEHT C
CYyLLECTBEHHBbIMU HETOYHOCTAMM OTBETUI Ha TeopeTn4eckne Bo-
npocel. [Nokasan yaoBneTBopuTenbHbIE 3HAHUSA B pamkax yy4eb-
Horo maTepuana. C CcyleCTBEHHbIMU HETOYHOCTSIMU BbINOSHMWIT
npakTnyeckme 3agaHus. [lokasan ygoBneTBopuTENbHbIE YMe-
HWUS 1 BNageHnst HaBblKaMy MPUMEHEHNS NOMYYeHHbIX 3HaHWUN U
YMEHWUIA NpU pelleHMn 3agady B pamkax ydyebHoro martepuvana.
[onycTnn MHOro HETOYHOCTEWN NPU OTBETE HA AOMOSTHUTENbHBIE
BOMNPOCHI.

«yOOBMETBOPUTENBHOY
(51% — 70 %)

OueHka «HeyooBNeTBOPUTENBHO» BbICTABMASIETCS, €CMNU CTYOEHT
npu OTBETE Ha TeopeTU4yecknue BOMpPOChbl U MPU BbINOSTHEHUU
«HEYNOBNETBOPUTENBHO» NPaKTUYEeCKNX 3adaHui MNpPoAEeMOHCTPMpOBan HeOOoCTaTOYHbIN

(0% — 50 %) YPOBEHb 3HAHWUM N YMEHWI NPU peLleHn 3aday B paMkax y4eb-
Horo matepuana. [pu oTBeTax Ha OOMOMHUTENbHbIE BOMPOCHI
ObIN10 4ONYLWEHO MHOXECTBO HEMNpaBWilbHbIX OTBETOB.

3apaHusa AnNA KOHTPOSIS OCTaTOYHbIX 3HAHUN

C BeIOOpOM OTBeTa (TECT)

Ne 3aganne BapuaHTbl 0TBeTa
1. Ykaxkute 00nacTh onpeaencHus GyHKINHA 1. [—3:;+90)
— 3x+1 1
Y 5 ! 2. [— §;+°Oj - IPaBWIBHO
3. (0:3)
4. [-3:10)
1
s (cr1]
2. Haiinure paanyc cXOaQuMOCTH CTEIIEHHOTO psia 1. R=1
o X" 2. R=6
2 3. R=4
4. R=2 - npaBWIBHO
5. R=5
3. Haiinure npenen pyHKIUH 1. 2
2. 6




lim tg 15x 3. 5 - mpaBWIBHO
x—0 8in 3x 4. 3
5.1
4. Haiinure naTerpain In* x
In® x 1. 4 +C - paBUIBHO
I dx
x 2. 2In*x+C
3. nx+C
6
4. In x +C
6
5. x-Inx+C
5. Haiinure miomans Gurypel, orpaHU4eHHON JIMHUSMH 1. 25
y=x+3, y=x>+1 2. 10
3. 4,5 - mpaBWIBHO
4. 3
5. 20
6. Haitgure npousBeaeHne KOMIUIEKCHBIX YUCEI 1. 3-2i
Zy+Zy,ecid 2, =5+2i, z, =1-2i 2. —1+6i
3. 5+8i
4. 9 —8i - npaBUIBLHO
5. =2i
7. . O’ f(x,») 1. 0
Haiinute cMeranHyto Mpou3BOIHYIO " oxdy TUIS 2 cosx—1
byHKIIH 3. cosx —12xy - npaBUIbHO
f(x,y)=sinx —6x’y 4. —'12xy
5. smx—Xxy
8. KoMmIiekcHO-COnpsiKEHHBIM T uucia z = 3 — 5i 1. z=3+5i - npaBuIBHO
SIBIISICTCS? 2. z=-3+5i
3. z=5+3i
4, z=-3-5i
5. z=-5+43i
0. Yemy paBeH MOJIyJIb KOMIUIEKCHOTO yucia z =4 — 3i l. |z=17
? 2. |z|=+10
3. |z |=5- npaBuiabHO
4, |z=8
5. |zI=v7
10. cosn 1. ycIOBHO OrpaHHYEHHOMU
[TocnenoBarenbHOCTH ( In j SIBJISIETCSL. . . 2. GeCKOHEUHO MaJOif - IPABHIIBHO
3. OGecKOHEYHO OOJIBINOH
4. manoi
5. BoO3pacTarouien
C KpaTKUM OTBETOM (B OTBETEC YHUCIIO UJIU CJ'IOBO)
Ne 3aganue OtBeT
1. o%(x*- ) 0
YacTtHast mpou3BOHAasI BTOPOTO MOPAIKA 8y—2
paBHa...
2. HecoOcTBeHHBIN MHTETpa 1




T) dx

3 (x_ 2)2 paBeH ...

3. Yemy paBeH npenen QpyHKIUH -1
. In(l-x
fim 2= X)

x—0 X 9

4. st Bcex X w3 00y1acTH onpeneneHus: GyHKIUU YyeTHas
J (x) Bemonnsercs pasencrso S (—x) = f(x).
®ynkuus S (X) naseiBaercs. ..

5. ['paguenT QyHKUMH f(X,V,z) =4x> + yz—7 B TOY- (8,1,1)
ke M (1,1.1) pagen...

C pa3BEPHYTHIM OTBETOM

3aganue 1

Haiiti 061acts onpeneneHns QyHKIMH: z = /16 — x> — y2 —In(x - y)-

Pemrenne

Ob6nacTpio onpeneneHus GYHKIMH OyAeT SIBISATHCS CIEAYIONEe MHOXKECTBO TOUEK MIIOCKOCTH:

D(z)={(x,y)eR?*|16=x* —=1? >0, x— y > 0}.

PaccmoTpuMm TiepBO€ HEpaBEHCTBO. 3amMIIeM €ro B BHUJC
2 2 -
X +y2 <16 DTO HEPaBEHCTBO OIpEJCIseT 00JacTh, Jiexka

IIyI0 BHYTPH OKPY)KHOCTH paaumyca 4 W IEHTPOM B Hadvaje
KoopauHat. Tak Kak HEpaBEeHCTBO HE CTPOTOE, TO camMa OKPYK-
HOCTh TIPHHAJUICKHUT 3TOH obmacti. PaccMoTpuM BTOpOE Hepa-
BeHCTBO. 3amumeM ero B Buae Y <X . DTo HepaBeHCTBO oIpe-
HensieT 00JIacTh, JIeKaIllyro Huke npsamord V = X | Tak kak He-
PaBEHCTBO CTPOroe, TO caMa TpsiMasi He MPUHAJIEKHUT ITOU 00-
nactu. [lepeceuenne AByX MmosydeHHBIX obnacTeit 1 OyneT 3a1a-
BaTh 00JIACTh OMpeNeNieHUsT paccMaTpuBaeMon QyHKIUU z (pH-
CyHOK 1).

Pucynok 1

3aganue 2

o ’ 4 o
Haiitu npousBoaHble Z, U Z, HEABHOM QYHKIMHU Xx° +y° +z° +2xz=1,

Penrenne

TIpeoGpasyeM ypaBHeHHe X + y2 + 22 +2xz=1xkBuay x>+ > +2> +2xz-1=0,
O0603HAYUM JIEBYIO YaCTh MOJIYUEHHOrO ypaBHeHus uepe3 £ (X, v,2), 1.e.
F(x,y,z)=x"+y”> +z" +2xz — 1. HaiineM 4acTHBIe POU3BOIHBIE:

, 0z F (P +yi e+ 42xz-0) 2x+2z

T AT T T 2, .2, 2 r -1,
ox  F) x4y 4z +2xz-1)) 2z+2x
& F P+ +2+2xz-0), 2y y
e FZ'_ (x2+y2+zz+2xz—l)’z_ 2242x  x+z
B pesynbrare nonyuum: z, =—1; z), =— i .
X+ 2z

3amanue 3




C noMo1bpI0 ABOMHOIO MHTErpasla, BBIYUCIUTD IUIOMIAAb IUIOCKON (urypsl /) , orpaHU4eHHON JIUHUSA-

4
Muy=—, y=4, y=x-1, y=2.
x

Pemrenne
I/I306pa3I/IM JTAHHYIO (I)Hrypy Ha YepTexKe:

[Tnomans Gurypsl BEIYUCIUM € TIOMOIIBIO IBOHHOTO HHTErpasia 1o ¢popmye: §= J;S‘- dxdy Ilepenném
4 4
K 00paTHbIM QYHKIHAM: V =;:>x=;, y=x—l=x=y+I1,

4
IMopsimok 06x0/1a 06IaCTH: > Sxsy+l2=sy=<4,

4 y+l1
Takum o6pazom: S = Lj dxdy :£ dy 2[a’x

y
v+1 y+1

1) _fdxzx 4
2

y

A RN

y

j[vﬁ_l_ijdvitv

= 8 +4111§—8—41112 Ceze>.2 D

OtBeT: S =8—4In2 (e0.?)

— S8 4+ a4 —aInad — (2 + 2 — A41n =) —

3aganue 4

XCOSX —Ssinx

Haiitu npenen GyHKIUM, HCTIONB3Ys MpaBuio Jlomuraist lirré 3
X—>

X
Pemenue
paswuto Jonurans lim ~—— S _ = lim f )
X=X g(x) xox) g (x)

. Xcosx—sinx 0 . COSX—Xxsinx—cosx .. xsinx . sinx
llrn—3 = [—:| =lim > =lim— = =lim— =
x—0 X 0 x—0 3x x—=0 3x x—=0  3x

1,. sinx 1
=——lim =——
3 x>0 x 3

3amanmne 5




2
Haiiti KpuBOJIMHENHBIN MHTErpa .f Xy dl, re L — oTpe3ok npsMoit Mex 1y TouKaMu 0(0, 0) u
L
A(4, 3).
Pemenne
3
Vpasuenue npsimoit OA ecty ) = Zx ,0<x <4, di =1+ (V' (x)dx, y'(x)= %

4 2 2 4
jxyzdl :Jx(ix] : 1+(§J dx:ﬁjx3dx:45-
7 o \4 4 64




	10. Место учебной дисциплины в структуре ООП:
	Дисциплина относится к обязательной части блока Б.1. Для успешного освоения дисциплины достаточно хороших знаний стандартной программы школьной математики.
	11. Планируемые результаты обучения по дисциплине/модулю (знания, умения, навыки), соотнесенные с планируемыми результатами освоения образовательной программы (компетенциями) и индикаторами их достижения:
	Код
	Название
	компетенции
	Код(ы)
	Индикатор(ы)
	Планируемые результаты обучения
	ОПК-1
	Способен консультировать и использовать фундаментальные знания в области математического анализа, комплексного и функционального анализа алгебры, аналитической геометрии, дифференциальной геометрии и топологии, дифференциальных уравнений, дискретной математики и математической логики, теории вероятностей, математической статистики и случайных процессов, численных методов, теоретической механики в профессиональной деятельности.
	ОПК-1.1
	Обладает базовыми знаниями, полученными в области математических и (или) естественных наук.
	Знает постановки классических задач математического анализа; методы формулировки и доказательства математических утверждений; дифференциальное и интегральное исчисление функций одной и многих переменных; комплексный анализ.
	ОПК-1.2
	Умеет использовать их в профессиональной деятельности.
	Умеет применять методы математического анализа для решения задач профессиональной деятельности; применять полученные знания для математически корректной постановки новых задач в различных областях; применять аппарат математического анализа для доказательства утверждений и теорем.
	ОПК-1.3
	Имеет навыки выбора методов решения задач профессиональной деятельности на основе теоретических знаний.
	Владеет навыками самостоятельного выбора методов математического анализа для решения различных задач; навыками использования методов решения классических задач математического анализа для решения различных естественнонаучных задач; навыками анализа и интерпретации результатов решения задач.

