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PABOYAS NPOrPAMMA YYEBHOWU OUCLUUMNNUHDI

51.0.14.01 MaTemaT1yeckU aHanus

1. Koa n HanmeHoBaHue HanpaBneHUs NOAroToBKu/cneunanbHOCTH:
09.03.03 lNMpuknagHasa nHgopmaTuka

2. MNpocdunnb nogrorosBku/cneumanusayms:

MpuknagHas matemaTmka B 9KOHOMUKE

3. KBanudmkaumua BbinyckHUKa: 6akanasp

4. ®opma obyUeHUA: OYHas

5. Kacheppa, oTBeyaroLlas 3a peanusauumio QUCLUNIUHBLIL: Kadeapa LMPpPoBbIX TEXHOSTOMNI

6. CoctaBuTENM NporpaMmmbil:
Kanuwesa O.U., kaHangaTt guramko-maTemMaTUYECKUX HayK, JOLIEHT;
CemeHoB M.E., ookTop domsmko-maTtemMaTU4eCKuX Hayk, npodgeccop

7. PekomeHpoBaHa: npotokost HMC ®KH Ne 5 ot 05.03.2024

8. YueOHbIN roa: 2023-2024, 2024-2025 Cemectpbl: 1,2,3

9. Llenn n 3apaum y4ye6HOM AUCLUUNNUHDI

LleJ'IbI-O AncunniinHbl ABNAETCA oBlageHne CtyaeHtamMmm annapartom martemMmaTtn4eckoro aHanum-
34, beH,D,aMeHTaJ'IbeIMI/I MaTeMmaTn4eCKMMUn 3HaHAMMU, Cryxawmmm OCHOBOW AN AanbHenwe-
ro n3yvyeHua ecex eCteCTBeHHOHay4HbIX AUCUUNIINAH.

3agavyamu AUCUMninHbl SBASIOTCA: OBflageHne NOHATUAHbBIM annapatom MatemMatTn4eckoro
aHanmsa, n3y4eHne OCHOBHbIX MeTOA0B U MHCTPYMEHTOB MaTeMaTu4eCcKoro aHanimsa n nx npun-
MEeHEHMEe K peleHUo NpuknagaHbiX 3agad, n3ydveHume p,l/ld)cbepeHu,manoro N nHTerpasjibHoro
NCHNCIEHNA (byHKLI,I/Iﬁ OAHOM N MHOTUX nepemMeHHbIX, 3HaKOMCTBO C Teolee|7| npenenoB n pa-
00B, N3y4eHne OCHOB BEKTOPHOIo aHalim3a 1 Teopumn nosi4.

10. MecTo y4ye6HOM AMCLUMNNKHbI B CTpyKType OOI:



OucumnnuHa oTHocuTea K obs3aTenbHoM Yyactn 6noka b.1. [1ns ycnewHoro ocBoeHus ancum-
NSMHbI 4OCTATOYHO XOPOLUMX 3HAHUW CTaHAAPTHOM NPOrpamMMbl LLKOSTbHOW MaTeMaTUKu.

11. NMnaHupyeMble pe3ynbTaTbl 06y4YeHUs No gucuuniMHe/MoAaynto (3HaHUSA, yMeHUs, Ha-
BblKM), COOTHECEHHble C MSIaHMPYeMbIMU pe3yribTaTaMu OCBOEHUSI obOpasoBaTeNibHOWM
nporpaMmmbl (KOMNETEHLMSAMM) U MHAMKAaTOPaMU UX OOCTUXKEHUS:

HasBaHue lMnaHupyemsble pe3ynbTaTthl 00yye-
Kog Koga(bl) MHankaTop(bl) Py pesy y
KOMMETEHLMM HUsI
OrlK-1 | CnocobeH npume- 3HaeT NOCTaHOBKWN KINacCUYeCKnx
HSITb €CTEeCTBEH- 3agay MaTemMaTM4eckoro aHanmaa;
3HaeT OCHOBbI MaTeMaTUKN,
HOHay4YHble 1 06- o MeToAbl POPMYMPOBKN 1 JoKa3a-
PU3NKN, BbIYMCIINTENBHON
LLIENH)XXEHEPHbIE OrnK-1.1 TenbCTBa MaTeMaTUYECKMX YTBEP-
TEXHWKN 1 NporpaMmMmpoBa- o
3HaHWA, MeToabl . XoeHun; andpepeHumnanbHoe u
MaTeMaTU4eCckoro WHTErpanbHoe ncumncneHne oyHk-
aHanusa n mope- LW OOHOW Y MHOTUX MEPEMEHHbIX
nnpoBaHus, Teo- YMeeT NpuMeHsATb MeToabl MaTe-
peTn4ecKkoro un YMeeT peliath cranaapT MaTuU4eCcKoro aHanusa ang petue-
3KcnepuMeHTanb- Hbie N g(beCCI/IOHaJ'IbHEIe HWA 3agay npodeccnoHansHon ae-
HOro uccregosa- P ATENbHOCTU; NPUMEHATL NOMYYeH-
3a4a4m C NPUMEHEHVEM
HMs B npodbec- Hble 3HaHUSA ANst MaTeMaTUYECKU
5 OlK-1.2 | ecTecTBEHHOHAY4HbIX M 06- 4
CVOHanbHoW ges- - KOPPEKTHOW NOCTAaHOBKWN HOBbIX 3a-
LLIEMHXXEHEPHBIX 3HAHWN, Me- i
TENbHOCTU Jay B pa3nunyHbix obnacTax; npu-
TOOOB MaTtemaTnyecKoro
MEHSITb annapaTt MaTemMaTU4ecKoro
aHanusa u Mo4envMpoBaHust
aHanusa gnia gokasaTtenbcrBa
YTBEPXKOEHUN N TEOPEM
Bnapgeet HaBblkamu camocTos-
TenbHOro Bbibopa MeToaoB marte-
MaTU4eCcKOro aHanusa ang petue-
Bnageet HaBblkamu Teope- HUSA pa3nuyHbIX 3a4a4; HaBblkamu
TMYECKOro M AKCNepuUMeH- NCNOoNb30BaHNA METOAOB pPeLLeHus
OlNK-1.3 | TanbHOro nccrnegoBaHus Krnaccuyeckux 3agad matemartunye-
006BbEKTOB NpodieccuoHanb- | CKOro aHanusa Anis pelleHus pas-
HOW 4eATenbHOCTU NNYHBIX ECTECTBEHHOHAY4YHbIX 3a-
[ay; HaBblkaMWn aHanu3a n UHTep-
npeTauny pesynbTaToB peLleHus
3agav
OlK-6 | CnocobeH aHanu- 3HaeT OCHOBbI TEOPUN CU-
3mpoBaTb U pas- CTEM U CUCTEMHOrO aHamnu-
pabaTbiBaTh Opra- 3a, ANCKpeTHOM MaTemaTu-
HN3aLUNOHHO-TEX- KW, TEOPUN BEPOATHOCTEN N | 3HAET KIacCuYecKkne n COBpeEMEH-
HUYECKME N 3KO- OMNK-6.1: MaTeMaTU4eCKON CTaTUCTU- | Hble METOAbl MaTEMATUYECKOrO
HOMWYeCKMe nNpo- "’ | KM, METOAOB ONTUMM3ALIMM U | aHanu3a, OCHOBbI BEKTOPHOIO aHa-
ueccol ¢ npu- nccnenoBaHms onepalmn, nnsa v Teopun nonsi
MEeHeHneMm mMeTo- HEYeTKNX BblYNCIIEHUI, Ma-
00B CUCTEMHOrO TEMaTMUYeCcKoro U MuTaLm-
aHanusa u mare- OHHOro MogeNMpPoBaHMUs
MaTU4YEeCKOro Mo- YMeeT NpUMeEHsITb MeETOAbI
OenvpoBaHus TEopWM CUCTEM U CUCTEM-
HOro aHanu3a, MmatemaTunye-
CKOro, CTaTUCTUYECKOTO 1 YMeeT NpUMeHsTb MeToAdbl MaTe-
UMUTaLMOHHOIO MOAENMPO- | MaTUYECKOro aHanuaa ans aBTo-
OMK-6.2 | BaHna Ana asTomatusaumm MaTu3auumn 3agad NpuHATUS peLue-
' 3a71ay NPUHATUA peLLEeHniA, HWI, pacyeTa 9KOHOMUYECKON -
aHanusa MHPOPMaLMOHHBLIX | (PEKTUBHOCTM U HAOEXHOCTU UH-
NMOTOKOB, pacyeTa 3KOHOMU- | (POPMALNOHHBIX CUCTEM
Yeckon ah(PEeKTUBHOCTHU U
HageXHOCTN NHPOPMaLMOH-
HbIX CUCTEM U TEXHOMOIMN
Bnapgeet HaBblkamu nNpoBe- | BnageeT npakTuyecknmun HaBblKa-
OEHUS UHXEHEPHbIX pacye- | MU NMPUMEHEHUS KITACCUYECKUX U
OlMK-6.3 | TOB OCHOBHbIX NoKasaTenen | cCOBpeMeHHbIX METOOQOB MaTemMaTu-

pe3ynbTaTMBHOCTY Cco3aa-
HWS1 M NPUMEHEHUst UHdop-

YECKOro aHanusa v npoAaBIideT ro-
TOBHOCTb MCMNOJ1Ib30BaTb UX OJA




MaLMOHHbIX CUCTEM U TEX-
Honornm

pelweHna NnpuknagHbixX 3aaad.

12. O61em AMcuMNIIvHbI B 3a4eTHbIX eanHuuax/vyac. — 10/360.

dopmMa npomMeXyTo4yHoun aTtrectauum 1 cemecTp — 3a4eT, 2,3 CeEMeCTpbl — IK3aMeH

13. TpyaoeMKoCTb 10 BHaM Y4eOHOH paboThI

TpyaoeMKoCTb
Bug yuebHowm paboTsl Bcero Mo cemecTpam
1 cemecTtp 2 cemMecTp 3 cemecTp
AyanTOpHbIE 3aHATUSA 164 68 64 32
nekuuu 82 34 32 16
B TOM Yucre: npakTuyeckme 82 34 32 16
nabopartopHble
CamocTosaTenbHasi pabota 124 40 44 40
B TOM 4mcrie: kypcoBas paborta (MpoekT)
dopma NpomMexyTo4YHON atTecTaumm 79 36 36
(3k3ameH — 36 yac.)
Wtoro: 360 108 144 108
13.1. CogepxaHne gUCUUNNUHLI
Peanusauusa
HaumeHoBaHve pasaena anc-
n/n pasgena CopepxaHve pasgena gucCUUnivHbl HUAMWHE!
MOMOLLbIO OH-
OVCUNMITNHBI .
narH-kypca,
QYMK
1 Teopusa MHo- MuoxecTtBa. Onepauun Hag MHoXecTBamn. CBOMCTBA onepauun nepe-
XeCTB. ceyveHusl, 06beanMHEHNS Pa3HOCTU, A4EKAPTOBOrO NPOU3BEOEHMS.
Yucnosble KomnnekcHble yncna v onepauum ¢ HUMKU. MHOXeCTBO HaTyparibHbIX Yu-
MHOXeCTBa. cen. MeTtog maTemaTuyeckon MHOyKumn. NoHATne oTobpaxkeHus.
OtobpaxeHue | Komnosmums otobpaxeHuin. ObpatHoe oTobpaxeHne. CUeTHble MHOXe-
MHOXeCTB cTBa. MHOXeCTBO LieNbIX YMCerl, MHOXXECTBO paLMOHarbHbIX YMCEN. https://
[MnoTHOCTb paunoHanbHbIX Yucen. enctentensHble Yncna. AkcmoMaTu- edu.vsu.ru/
Ka gencrBuTenbHbIX Yncen. CY4ETHOCTb MHOXXECTBA pauMOHarbHbIX Yu- course/
cen. HecyeTHOCTb MHOXECTBA BeLLECTBEHHbIX Yncen. Mogynb, abco- view.php?
nTHaa BenuyuHa vmcna. NpomMexyTkn, OKPeCTHOCTW. id=11788

MprHUMN BNOXEHHbBIX OTPE3KOB.

OnemeHTapHble OYHKLMUM BELLECTBEHHOIO nepemeHHoro. buHom Hetoto-
Ha. OrpaHuyeHHble MHOXeCTBa. ToYHbIe rpaHn MHoXecTB. CBoOMCTBa
TOYHOWN BEPXHEN N HUXHEN rpaHn MHOXecTBa. [MoHATMe nocnefosa-

TENNIbHOCTU U nognocsiegoBaTesiIbHOCTH.




neHHOM uHTerpane. MNoHaTne o HecobCTBEHHOM UHTErpane. MHTerpmpo-
BaHWe BEKTOPHO3HAYHbIX PYHKUMIA. [pUnoxeHnsa onpeaeneHHoro nHTe-
rpana: nnowaab nnockon ourypsbl, anvHa gyrm kpmson. MNnowwaae no-
BEPXHOCTW BpaLLEeHNsi U 06beM Tena BpaLleHus.

2 Mpegen uucno- | MNpegen nocnegoBaTensbHOCTY.
BOW nocnego- EpuHcTBEeHHOCTL Npeaena. MNMpeaenbHbIi Nepexod B HepaBeHCTBaX.
BaTENbHOCTH. BeckoHeyHO Marnble 1 6eckoHevHo 6onbluMe NocneaoBaTebHOCTU.
Mpenen dyHk- | CBOMCTBA CXOASALWMXCH NOCeaoBaTENbHOCTEN.
uun, Henpe- MoHoTOHHbIE NnocnegoBaTenbHoCcTH. CylecTBOBaHMeE nNpegena y MOHOo-
PbIBHOCTb TOHHOW NocriegoBaTensHOCTU. ApudmeTndeckne onepauumn v npegens-
HbI nepexon 3amevaTenbHbli npegen n ymicno e. CBoncTBa CXoasaLLmMX-
cs1 nocnegoBaTenbHocTen. MOHOTOHHLIE NocnefoBaTensHocTu. Cylle- httos-//
CTBOBaHMWe npeenay MOHOTOHHOW nocrneaoBaTenbHOCTU. 3amedartenb- pS:
HbI Npegen u vncno e. Teopema bonbuaHo-Beneplutpacca. MNpegen edu.vsu.ru/
dyHKuun no MNenHe, no Kowuu. Icourse/’?
Ceonctea npegena. OgHoCTOpoHHME Npeenbl. 3aMmedaTernbHble Npeae- \_/le_w.php.
nbl. BeckoHe4YHO Marnble 1 6eckoHevHo Gonblume. CpaBHeEHWE BecKoHEeY- id=11788
HO ManbIx U 6eckoHe4YHO bonbLUMX. HenpepbIBHOCTb PYHKLUM B TOYKE U
Ha MHOXecTBe. OQHOCTOPOHHASA HENPEPLIBHOCTL. HenpepbIBHOCTb
CNOXHOMW (PYHKLUMN. HenpepbIBHOCTb afieMeHTapHbIX yHKLMIA. Knaccu-
domkaumsa Toyek paspbiBa. TeopeMbl O HEMpepbIBHbIX YHKUMSX: nepBas
n BTOpas TeopeMbl Beneplutpacca, Teopema bonbuaHo-Kowm o npome-
XYTOYHOM 3Ha4YeHun. PaBHomepHasa HenpepbiBHOCTb. Teopema KaHTopa
O paBHOMEpPHOW HEMNPEPbIBHOCTU.
Peanusauusa
HaumeHoBaHwue pasaena anc-
n/n pasgena CopepxaHve pasgena QuCUUnivHb HUAMWHE!
ONCUMNIUHBI MOMOLLIBIO OH-
narnH-kypca,
QYMK
3 OudbdpepeHuu- | MpoussogHasa dyHKUuKU. FeomeTpuyecknin n puandeckmin cmoicn. Qud-
anbHoe ncuuc- | bepeHunpoBaHue anemMeHTapHbIX pyHKUniA. MNpasuna anddepeHumnpo-
nexHve gyHk- BaHus. [Npon3BogHasa 06paTHOM N CNOXHON PyHKUNN.
LMmn ogHomn OundbbepeHumnan dyHkumn. NpounssoaHble n anddepeHumnans! BblCLLNX
nepemMeHHon NnopsiaKoB. https://
Teopembl epma, Pons. Teopemsbl o cpeaHem JlarpaHxka n Kowwu. MNpa- d /
Buno JlonuTans packpbiTusa HeonpeaeneHHocten. ®opmyna Tennopa. edu.vsu.ru
OcTtaTouyHbI uneH B opmyne .coursr:a /,)
Tennopa B oopme JlarpaHxa n B dpopme NeaHo. Popmynel MaknopeHa Yée_vz'%gé
aneMeHTapHbIX PYHKLUA. 1a=
OKcTpemyM dyHKUMKU. Heobxoanmbie n 4OCTaTOYHbIE YCIOBUS SKCTPe-
MyMa. Bbinyknble u BorHyTble pyHkumn. Toukm nepernba. MNpusHaku To-
yek nepernda. ViccnegoBaHne CBOMCTB (hYHKLUUIA C MOMOLLLIO MPON3BOA-
HbIX.
4 WuTerpanbHoe | MNepBoobpasHas yHKUMK, CBOMCTBa NepBoobpasHbix. HeonpeaeneH-
ncymcneHue HbI uHTerpan. Popmyrna 3aMmeHbl NEPEMEHHBIX, MHTErPUPOBaHMWE Mo Ya-
dyHKUMM 0a- cTam. IHTerpupoBaHue paumoHanbHbIX U MppaumoHanbHbIX OYHKLMIA.
HOV nepemMeH- | WHTerpupoBaHme TPUroHOMETPUYECKUX U APYTUX TPaHCLEHOEHTHbIX https://
HON dpyHKkunn. OnpeaeneHHbIN nHTerpan PumaHa. YcnoBue cyLecTBoBaHuUs edu vsﬁ ru/
uHterpana PumaHa. ®opmyna HetoToHa-JlenbHunua. CBoncTea MHTErpm- cdursé/
pyemMon cyHKumn. Teopema o cpegHem. view.php?
dopmyna 3ameHbl NEPEMEHHON 1 MHTENPUPOBAHUSA MO YacTaAM B onpeae- id=1.1 788‘




5 Yucnosble n Yucnosble psabl. HacTUyHbIE CYyMMBbI.
dyHKUMOHanb- | CxogmmMocTb. CBoncTBa cxogsawmxcs pagos. Kputepun Koww. MNprsHaku
Hble paabl. CXOAMMOCTM PSIAOB C MOJIOXKUTENbHBIMU YrieHaMn. 3HakonepeMeHHbIe
CteneHHble psgbl. AGCONOTHas U YCNoBHas cxoanmocTb. CBoncTBa abCoOMNOTHO httos://
pagbl cxogdwmxcsa psgoB. 3Hakovepenyowmecs pagpl. MNpusnak JlenbHuua. edu \E)su ru/
3HakonepemeHHble psaabl. MNMpusHakn Abensa n Oupuxne. OyHKUMOHarb- y '/
Hble pagbl U nocnegoBaTenbHOCTU. PaBHOMepHas n HepaBHOMepHasi Vi(;?;rsﬁ >
CXOAMMOCTb. YCroB/e paBHOMEPHON CXOANMOCTU (PYHKLMOHAMNbHOro 'd—1.1p78p8'
psaa. HenpepblBHOCTb, AuddepeHuupoBaHne n MHTerpupoBaHne gyHk- 1a=
uMoHanbHbIx psigoB. CTeneHHble psagbl. O6nacTb CXoanMMOCTH U paanyc
CXOAMMOCTM cTeneHHoro psga. Paa Tennopa. MNpubnumxeHHble BbYMC-
neHus ¢ nomoLbio pagos. Popmyna CtupnuHra.
6 DyHKLMM MpoctpaHctBo R" . Hopma. CxognmocTb B R". [NokoopamHaTHas cxoau-
HECKOJTbKNX MOCTb. PYHKLMM MHOTMX NepeMeHHbIx. [peaen.
nepeMeHHbIX. HenpepbiBHOCTb. TeopeMbl Beneplutpacca ans dyHKLUMIA HECKONbKMUX
OKCcTpemym nepemMeHHbIX. [ndpdepeHumpoBaHme ckansapHbIX QYHKLUMA HECKOSTbKNX httos-//ed
YHKUMN MHO- | nepeMeHHbIX. YacTHble npon3BoaHble. MonHbIn anddepeHuman. ps-/fedu.v-
rmx nepemeH- OndpepeHunpyeMocTb CroXHON yHKUMN. HacTHble Npon3BoaHbIE U su.ru/
HbIX anddepeHumansl Beicwmx nopsakos. ®opmyna Terinopa. HesBHble Icourse/’?
dyHKUMKN. TeopeMa o HessBHOW byHKumK. OuddepeHumpyemblie oTobpa- Y|e_w.php.
xeHus. Teopema 06 obpaTHOM oTOBpaeHuu. id=11788
OkcTpeMyM QYyHKLMN MHOTMX NnepemMeHHbIX. Heobxogumele ycnoeus. Mc-
cnefoBaHue cTauuoHapHbIX ToYeK. [locTaTouHble YCNOBUS SKCTPEMYMa.
YcnoBHbIn akcTpemyM. MeTtoa MHOXuTenen flarpaHxa.
Peanusauusa
HaumeHoBaHwue pasaena anc-
n/n pasgena CopepxaHve pasgena QuCUUnivHb HUAMWHE!
MOMOLLbIO OH-
ONCUMMITNHBI o
narnH-kypca,
QYMK
[BoriHon uHterpan. Ceownctea. [1oBTOpHbIN NHTerpan. BelumcneHve
OBOVIHbIX MHTErpanoB. 3amMeHa nepeMeHHoOW B IBOMHOM UHTerparne. https:/
KpaTHble nHTe- [1BOMHOI MHTerpan B NonsipHbIX koopauHaTax. TponHoM uHTerparn. edu.vsu.ru/
7 rpan Coiicta. MoBTOPHbIN MHTerpan. BeluMcneHne TPOWHbIX MHTErpanos. Icourse/
3ameHa nepeMeHHON B TPOMHOM UHTerpane. MNpunoXxeHns ABOMHOMO U view.php?
TPOWHOrO MHTErpasnos. id=11788
KpvBonuHeliHble uHTerpanel nepsoro poga. CeegeHne K onpegeneHHo- https://
KpuBonuHen- My nHTerpany. KpMBonuHenHble HTerpansl BToporo poaa. Cesa3b C UH- edu.vsu.ru/
8 | Hble nHTerpa- Terpanamu nepeoro poga. [NpnnoxeHnst KPMBONMHENHbIX UHTErParnos. course/
nbl ®opmyna MpuHa. Mnowaab durypbl. HesaBnCMMOCTb NHTErpana ot view.php?
nyTU UHTErPUPOBaHMS. id=11788
BekTOpHbIiA CkansipHble 1 BekTopHble nons. lNpoun3sogHas no Hanpaenexuto. pa- https://
OVEHT ckansipHoro nons. AunsepreHuus, poTop, LMPKYNAUUs BEKTOPHOTO edu.vsu.ru/
g |aHammsnane- | oo ConeHonaanbHOE 1 NOTEHUMAaNbLHOE BEKTOPHOE MNore. course/
MEHTbI TEOpPUN .
Hons \_/|ew.php?
id=11788
Psagbl ®ypbe. OpToroHanbHble cucTeMbl OYHKLIA.
KoadhpumumneHTsl Pypbe. CxogumocTtb psaa Pypbe B Touke. [Npeacras- https://
nexve dyHkummn psagom dypee. MNpusHak Qupuxne. MNpeacrtasneHve edu.vsu.ru/
10 | Pagbl dypee yHKUMIN psaom Pypbe: criyva Nepuoanyeckon n HenepnoanyecKkon course/
dyHKkuun. MNMpepcrasneHue yHkumi pagom dypee: cryvan NponsBorb- view.php?
HOro NPOMEXYTKa, YETHON U HeveTHOW (PyHKLMK. VIHTerpan ®ypbe. id=11788
[NpencraBnenne yHKUMIA nHTErpanom Pypoe.
13.2. Tembl (pa3Aenbl) qUCHMILIMHEL U BUIBI 3aHATHIH
Ne HanmeHoBaHue Bugbl 3aHaTU (KONIM4ECTBO YacoB)
n/n TEMb Nekuvm | Mpaktuye- | NaBopaTopHble |CamoctosTtensHas | Beero




(pasaena) ckne paboTta

Teopusi MHOXECTB.
Yucnosble MHOXe-
ctBa. OTobpaxe-
HUE MHOXeCTB
Mpepen ynucnosomn
nocnegoBaTenbHO-
2 ctu, Npenen dyHk- 12 12 20 44
U1K, HenpepbIB-
HOCTb
OudbdepeHumans-
HOe ncvncneHne
dyHKLMN 0gHON
nepemMeHHom

WHTerpansHoe uc-
yncreHue yHk-
L1 ogHon nepe-
MEHHOWN
Yucnosble U PyHK-
LMoHarbHble

10
psgpbl. CTeneHHble
psaabl
DYHKLMM HECKOSb-
KNX NEPEMEHHbIX.
6 3KcTpemMyM oyHK- 10 10 10 30
L1 MHOTUX nepe-
MEHHbIX
KpaTHble uHTerpa-
nbl
KpuBonuHerHble
WHTerpanbl
BekTopHbI aHa-
9 nn3 1 SNeMeHTbI 6 6 10 22
Teopum nons
10 Pagbl ®ypbe 4 4 8 16
Utoro: 82 82 124 288

10 10 20 40

12 12 10 34

10 10 30

14. MeToau4ecKkue yKkasaHusi Ansi 00y4aloLWmxXca N0 OCBOEHUIO AUCLIUMIIUHDI

OcBoeHne gucumnnmHbl CKNnagbiBaeTca N3 ayanTtopHon paboThl (y4ebHOM AeATeNbHOCTMH,
BbINOSTHSAEMOW NOA, PYKOBOACTBOM npenoaaBatensi) n BHeayanTopHou paboTbl (yuebHon ges-
TENbHOCTU, peannayemMon oby4yatoLmMmMcst CaMOCTOATENbHO).

AyauTtopHas pabota cocTouT u3 paboTbl Ha NEKUMAX U BbIMOMHEHUS NPAKTUYECKUX (Mnn
nabopaTtopHbIX) 3agaHnin B 06bEMe, NpeayCMOTPEHHOM y4ebHbIM nnaHoMm. Jlekums npeacras-
nsaet cobon nocnenoBaTenbHOE U CUCTEMATUYECKOE U3NOXeHe y4ebHoro matepuana,
HanpaBfeHHOE Ha 3HaKOMCTBO 00y4atoLLNXCA C OCHOBHbBIMW NMOHATUAMU N TEOPETUYECKMMM MO-
NOXEHNAMN N3y4aeMon aNCUMNNMHbI. JIEKUMOHHBbIE 3aHATUS hopMupytoT 6a3y Ans npakTuye-
CKMX (Mnun nabopaTopHbIX) 3aHATUIN, HA KOTOPbIX MOSyYEeHHbIE TEOPETUYECKME 3HAHUS NMPpUMe-
HAKOTCA AN peLeHns KOHKPETHbIX NpakTudecknx 3agad. Obyyarowmmcs Anga ycnewHoro ocBo-
€HUSA OUCLMNINHBbI PEKOMEHAYETCS BECTU KOHCNEKT NEKLMIA U NPAKTUYECKMX (nabopaTopHbIX)
3aHATUN.

CamocTosaTenbHasn paboTta npegnonaraet yrnybnéHHoe nsydeHne oTaenbHbIX pasgenos
ANCLMNITMHBI C UCMOSb30BaHMEM NUTEPATYpbl, PEKOMEHAOBAHHOW NpenofaBaTenem, a Takke
KOHCNEKTOB NEeKUUI, Npe3eHTaunoHHbIM MaTepuanom (Mpy HanmMyYnm) N KOHCNEKTOB NpakTnye-
Ckux (TabopaTopHbIX) 3aHATUIA. B KayecTBe NnaHa Ans caMoCToATENbHON paboTbl MOXET ObITh
ncnonb3oBaH pa3gen 13.1 HacTosiwen paboyen nporpaMmmbl, B KOTOPOM 3ahMKCUPOBaHbI pas-
Aenbl AUCUMNnHBI N nx cogepxxaHune. B pasgene 13.2 pabouyei nporpammbl onpeaensieTca Ko-



NINYECTBO YacoB, OTBOAMMOE Ha CaMOCTOSTENbHY paboTy No KaxXgoMy pasgeny AMCUMMIIMHBI.
Bonbluee konnyecTBo YacoB Ha CaMOCTOATENbHYIO paboTy 0TBOAUTCA Ha Hanbonee TpyaHble
pasgensl gUCUMNAnHBL. s camoCTOATENbHOrO N3y4YeHUs OTAENbHbIX Pa3fernioB ANCUMMIMHDI
NCcnonb3yeTcsa NepeyeHb NUTepaTypbl U APYrMx pecypcoB, NEPEUYNCEHHbIX B NyHKTax 15 n 16
HacTosien paboven NnporpaMmmbl.

YcnewHoCcTb OCBOEHMS OMCLUMNINHBI ONpeaensieTcs CUCTEMATUYHOCTLIO U rryOuHom
ayauTOPHOM M BHeayauTopHOM paboTbl obyyatoLerocs.

Mpn ncnonb3oBaHMM OUCTAHUMOHHbLIX OGpa3oBaTenbHbIX TEXHOSIOMMN U 3NEKTPOHHOIO
00y4eHMsa BbIMOSMHATL BCE yKa3aHMsa npenogaBaTenen, BOBPeEMs nogkntoyatbes K online 3aHs-
TWAIM, OTBETCTBEHHO NOAXOANTb K 3aJ4aHNSAM O1151 CAMOCTOATENbHOM paboTbl.

15. NepeyeHb OCHOBHOW M OOMOJIHUTENBLHON NUTEpPaTypbl, PpeCypCcoOB NHTEPHET, Heobxo-
AUMbIX ANA OCBOEHUA QUCLUNIINHbI

a) OCHOBHas nutepartypa:
Ne n/n NcTouHmMK
Kypc auddepeHumansHoro n nHterpanbHoro ncumcnenuns / duxtexronsy, . M.

T. 1: Kypc amddepeHumanbHOro u nHTerpansHoro ucdmcnenus. B 3-x Tr. Tom 1 : yuebruk. T. 1/

duxteHronby, . M. — 13-e n3g., ctep. — 2019 .— 608 c. — Knura n3 konnekuun JNlaHb MaTematuka.
— ISBN 978-5-8114-3993-5 .— <URL.: https://e.lanbook.com/book/113948>.
Kypc anddepeHumnanbHOro u MHTerpanbHoro ncumcnennst / duxrenronsy . M.

T. 2: Kypc amdepeHumansHOro u uHTerpanbHoro ucdmcnenus. B 3-x 1r. Tom 2: yuebHuk. T. 2/

2
®uxterronsy . M. — 13-e n3g., crep. — 2019 .— 800 ¢. — KHura us konnekuuu JlaHs MaTtematuka .
— ISBN 978-5-8114-3994-2 .— <URL: https://e.lanbook.com/book/113949>.
Kypc andcepeHumnansHOro u uHTerpanbHoro ncumcneHns / duxrenronsty . M.

3 T. 3: Kypc amddepeHumanbHOro u uHTerpanesHoro ucdmcnenus. B 3-x 11. Tom 3: yuebHuk. T. 3/

®uxreHronby . M. — 10-e u3g., ctep. — 2019 .— 656 ¢. — KHura 3 konnekumm JlaHb MaTtematuka .
— ISBN 978-5-8114-3995-9 .— <URL.: https://e.lanbook.com/book/113950>.

Oemuposuy, b. . COOpHUK 3a4ay u ynpaKHEHWI No MaTeMaTU4YeCKOMy aHanmay: ydebHoe nocobue /
4 B.MN. Oemngosuy.— CankT-lNeTepbypr : NaHb, 2021 .— 624 ¢. — ISBN 978-5-8114-6940-6 .— <URL:
https://e.lanbook.com/book/153688>.

MaHTenees, A. B. Teopus yHKLUUIA KOMMNIEKCHOrO NEPEMEHHOIo 1 onepaLmoHHOe NCHUCTIEHNE B Npu-
Mepax 1 3agadax [OnekTpoHHbIn pecypc] / ManTtenees A. B., Akumoa A. C. — 3-e naa., ucnp. —
CaHkTt-leTepbypr : NlaHb, 2015 .— 448 c. — JonyweHo YMO no obpasosaHuto B 06nactu npuknag-

5 HOM MaTemMaTuK1 1 yNpaBreHnsi Ka4ecTBOM B kKavecTBe yuyebHoro nocobusi ons cTyaeHToB BY30B, 00y-
yaroLmxcs no HanpasneHuto «puknagHas matemaTtuka».— KHura ns konnekuum JlaHs - Matematuka
.— ISBN 978-5-8114-1921-0 .—

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

0) gononHuTeneHasa nutTeparypa:

Ne n/n McToYHUK

Kyapssues, J1.[0. Kpatkuii kypc maTtematuyeckoro aHanmaa : yyebruk : B 2 1./ J1.[0. Kygpsisues .—
Mocksa : duamatnut, 2009. T. 1: OudpdepeHumnansHble U UHTErparnbHble MCYUCEHNS OYHKLNIA OA-
HOW nepemMeHHol. Paabl .— 3-e usg., nepepab. — 2009 .— 400 c. — ISBN 978-5-9221-0184-4 .—
<URL.: http://biblioclub.ru/index.php?page=book_red&id=82814>.

Kyopsisues, J1.[0. Kpatkuii kypc maTtemaTuieckoro aHanmaa : yqebHuk : B 2 1./ J1.10. KyapsiBueB .—
Mocksa : duamatnut, 2009.

2 T. 2: AudpcbepeHumnansHble U MHTErpanbHble UCYUCTIEHUS (PYHKLMIA MHOMUX NepeMeHHbIX. apMoHuye-
CKMI aHanu3 .— 3-e n3g., nepepab. — 2010 .— 425 c. — ISBN 978-5-9221-0185-1 .— <URL.: http://
biblioclub.ru/index.php?page=book_red&id=82818>.

Bbepmah, I'. H. C60pHMK 3agay no Kypcy MaTeMaTuyeckoro aHanmsa [QnekTpoHHbI pecypc] : yuebHoe
nocobue / bepmaH . H. — 8-e n3a., crep. — CaHkT-lNeTepbypr : JlaHb, 2019 .— 492 ¢. — KHura us
konnekummn JlaHb - MaTtematnka .— ISBN 978-5-8114-0657-9 .— <URL.: https://e.lanbook.com/book/
111199>.

B) MHOPMALMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHbIe pecypchl (oduLmansHble pecypebl UHTEPHET):
Ne n/n Pecypc

3HB BI'Y: https:/lib.vsu.ru/
AnekTpoHHO-6nbnmoteyHasa cuctema "YHmeepcuteTckas 6ubnuorteka online": http:/biblioclub.ru/
AneKkTpoHHo-6nbnmoteyHasa cucrema "flaHb": https://e.lanbook.com/

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

AIWIN|—



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

| 5 | OnextpoHHbIit yauBepcuTeT BIY: https://edu.vsu.ru/

16. lNepeyeHb y4eOHO-MeTOAMNYECKOrO ObecneYyeHus AN CaMoCTOATEeNIbHOW paboThbl

Ne n/n MNCTOYHMK

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

Bepmat, I'. H. C60pHMK 3agay no Kypcy MateMaTuyecKoro 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. O6pa3oBaTenbHblie TEXHOJNIOrUMU, UCNOoSib3yeMble NpU peanusauum y4ye6HoOn Aucum-
NNYHbI, BKNKOYaa AUCTAHUUOHHbIe obpasoBaTenbHble TexHonornu (AQOT, anekTpoHHoe
obyuyeHue (30), cmewaHHoOe 0Gy4eHune):

Mpn peanusaumy OUCUMNIVHBI MOTYT MUCMOMNb30BaTbCS TEXHOMNOMW 3M1EKTPOHHOIO 00y4YeHus u
AMCTaHUMOHHbIE obpa3oBaTenbHble TEXHOMNOrMM Ha 6ase noprtana edu.vsu.ru, a Takke gpyrue
[OCTYMHble pecypcbl ceTn NHTepHerT.

18. MaTepmanbHo-TeXHU4YeCcKoe obecnevyeHme AUCUUNIINHDI:

394018, r. BopoHex, nnowaab YHuBepcutetckas, a. 1, aya. 477

YyebHas ayauTtopus: cneumanuampoBaHHas mebenb, HoyToyk HP Pavilion Dv9000-er, mynbtn-
MEANNHBLIN NPOEKTOpP, IKpaH

MO: OC Windows v.7, 8, 10, Habop ytnnut (apxusaTtopsbl, bann-meHeaxepsl), LibreOffice v.5-
7, Foxit PDF Reader

394018, r. BopoHex, nnowaab YHuBepcutetckas, a. 1, aya. 479

YyebHas aygutopus: cneumanunanpoBaHHas mebenb, KomnbioTep npenogasatens i5-8400-2,81 -
4, MmoHuTOp € KK 19», MynbTUMEANNHBLIN NPOEKTOP, IKpaH

MO: OC Windows v.7, 8, 10, Habop ytnnut (apxusaTtopsbl, bann-meHeaxepsl), LibreOffice v.5-
7, Foxit PDF Reader

394018, r. BopoHex, nnowaab YHuBepcutetckas, a. 1, aya. 505n

YyebHas aygutopus: cneumanunanpoBaHHaa mebenb, KomnbioTep npenogasartens i5-3220-3.31 -
4, MmoHuTOp ¢ KK 177, MynbTUMeAUNHBIA NPOEKTOP, 3KpaH

MO: OC Windows v.7, 8, 10, Habop ytnnut (apxusaTtopsbl, bann-meHeaxepsl), LibreOffice v.5-
7, Foxit PDF Reader

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

YyebHas ayauTopus: cneuvanuanpoBaHHas mebenb, KoMnbioTep npenofasatens Pentium-
G3420-3,2[Tu, moHuTop ¢ XK 177, MynbTMMeAUNHbIN NPOeKTop, 3kpaH. Cuctema Ona Bu-
AeokoHdepeHumnn Logitech ConferenceCam

MO: OC Windows v.7, 8, 10, Habop ytunut (apxmBatopsbl, dann-meHegxepsl), LibreOffice v.5-
7, Foxit PDF Reader

394018, r. BopoHex, nnowaab YHuBepcutetckas, a. 1, aya. 380

YyebHaga ayguTtopus: cneynanuanpoBaHHas mebenb, komnbioTep npenogasaTens i3-3240-3,41 -
"4, MmoHuTOp ¢ KK 177, MynbTUMEAUNHbBIA NPOEKTOP, 3KPaH

MO: OC Windows v.7, 8, 10, Habop ytunut (apxmBatopsbl, dann-meHegxepsl), LibreOffice v.5-
7, Foxit PDF Reader



https://e.lanbook.com/book/111199
https://e.lanbook.com/book/111199
https://e.lanbook.com/book/153688
https://edu.vsu.ru/

394018, r. BopoHex, nnowaab YHusepcutetckas, a. 1, ayg. 305n

YyebHasa ayautopus: crneumanusmpoBaHHas mebenb, HoyTtoyk HP Pavilion DvO000-er, mynbTn-
MeOUMHbIN NPOEKTOpP, 9KpaH

MO: OC Windows v.7, 8, 10, Habop ytnnut (apxusaTtopsbl, bann-meHeaxepsl), LibreOffice v.5-
7, Foxit PDF Reader

394018, r. BopoHex, nnowaab YHusepcutetckas, a. 1, ayg. 307n

YyebHaa ayautopus: crneumanusmpoBaHHas mebenb, HoyToyk HP Pavilion DvO000-er, mynbTn-
MeOUMHbIN NPOEKTOpP, 9KPaH

MO: OC Windows v.7, 8, 10, Habop ytnnut (apxusaTtopsbl, bann-meHemxepsl), LibreOffice v.5-
7, Foxit PDF Reader

19. OueHouYHbIe cpeacTBa ANsl NPOBeAeHUA TeKyLen U NPOMEXYTOYHOMW aTTecTauumn

MopsiAoK OLEHKM OCBOEHMst obyyatroLmmmcs yyebHoro matepuana onpeaensieTcs cogep-
XaHuem crneayowmx pasaenos AUCUUMIIMHBI

No HanmeHoBaHune K MHugukaTopsbl

o oMneTeH-

/n pasgerna AUCUMMInHbI MM OOCTWDKEHNS OueHouHble cpeacTBa

(mogyns) KOMNEeTEeHLUMMN

1. | Pasgensl 1-10 OrK-1 OrlnK-1.1 KoHTponbHasa paboTta, NMCbMEHHbIN Onpoc
2. | Pasgenbl 1-10 Or1K-1 OriK-1.2 KoHTponbHas paboTta, NMCbMEHHBIN ONpoc
3. | Pasgenbl 1-10 Or1K-1 OrK-1.3 KoHTponbHas paboTta, NMCbMEHHbI ONpoc
4. | Pasgensl 1-10 OrK-6 OlK-6.1 KoHTponbHasa paboTta, NCbMEHHbIN ONpoc
5. | Pasgenbl 1-10 Ol1K-6 Or1K-6.1 KoHTponbHas paboTta, NMCbMEHHBIN ONpoc
6. | Pasgenbl 1-10 Ol1K-6 Or1K-6.1 KoHTponbHas paboTta, NMCbMEHHbI ONpoc

[MpomexyTouHas aTTecTauuns Cnmncok BONpPOCOB K 3K3aMeHY,

dopma KoHTpons — (1cemecTp — 3a4eT, 2,3 — 3K3aMeH) npakTu4yeckoe 3agaHune

20. TunoBble OLEHOYHbIE cCpeACTBa U MeToOAUYECKUe maTepuanbl, onpeaensiowme npo-
Leaypbl oLueHUBaHuA

20.1. TeKywWwnM KOHTPOSb YyCNeBaeMoCcTH

KoHTponb ycrneBaeMocTV MO AMCUMMIIMHE OCYLLECTBMSETCS C MOMOLUbI CneayrLmnx
OLEHOYHbIX CPEACTB:

— KOHTpOSibHast paboTa;
— NMNCbMEHHbIN Orpoc.

MepeyeHb 3agaHUN ANA KOHTPONbHbIX paboT

KoHTponbHasa pa6oTta Ne 1
BapwuaHT 1
1. Onpegenutb MHoxectBa A UB, ANB, A\B, B\4,AA B, ecnu

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

2. PewmnTb HepaBeHCTBO: | x+2[+|x—-2[<12.
3. [lokasaTb C NOMOLLLIO MeTo4a MaTeMaTUYECKON MHAYKUNKN crneaytollee yTBepxaeHue:

n! ( i il _ i )
— . (c+ci =)
iNn—p” R T

clrcl v +cm=2", Cl =

) 1
4. NokasaTb, yto lim x, =0, ecu x,=—, neN
n—>o0 n!



5. Hamm: lim — =2 3"
. AanTu: .
n—>0 (_2)}’1+1+3I’l+1

BapuaHT 2
1. Onpenenutb MHoXecTBa AUB, ANB, A\B, B\A,AA B, ecnu

A={x:|x-1]<2}, B={x:|x—-1]|+|x-2]<3}.

2. Peluntb HepaBeHCTBO: | X [> x+1].
3. [lokasaTb C MOMOLLbIO MeToa MaTeMaTUyYeckon UHAYKLUWK CredytoLiee yTBepXaeHe:

1 1 1
l4——+— 4ot —>/n.
V2 3 n

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

n—>0 n +3
5 (1 2 3 1"
5 Hanm: lm|———+——. . +——|.
n—xo\n n n n

KoHTponbHaa pabota Ne 2
BapwuaHT 1

BbluncnuTb cneaytolwime npeaensi:

1. lim Jx—Va+x-a

x—a x2_a2

2. lim (l—x)tgﬂ.
x—1 2
I
3. lim (x+ex)x.
x—0
X

4. lim (sinl+ cosl
X—>0 X X

. N3+ 2x —+x+4
5. lim )

x>l 3x% —dx+1

BapuaHT 2
BbluncnuTe cneaytowme npegensi:

- (1—\/5)(1—%)...(1_%).
x—l (1—x)""!

x2

1.

2. lim .
x—0 \/1+xsinx —\/cosx

. Inx-Ina
3. lim —.

x—>a X—d

4 lim [sin In(x+1)—sinln x].
X—>00

2
5 lim 3x“+4x+1

x—1 \/x+3—\/3x+5'




KoHTponbHaa pabora Ne 3
BapuaHT 1

MCI'IOJ'Ib3yFI pa3nnyHble MeTodbl, HanTn MHTEerparnbl:

1 J‘ dx
"J1+sinx

3 J' dx
) x+1+Jx-1

4. I\/;lnz x dx.

5. Ixsin\/;a’x.

BapuaHT 2
Mcnonb3ys pasnuyHble MeToabl, HaUTKU MHTerpanbl:
J‘ dx

2. jcoszxdx.
3. J.x33 1+x2 d.
4. J.xz sin 4x dx.

5.J. a* — x? d.

KoHTponbHaa pa6ota Ne 4
BapwuaHT 1

1. Nonb3ydacb onpegeneHnem (cymmbl [dapby), HaWTM 3HayeHue crneaylroLero onpeae-
NEHHOro MHTerpana:

2
I x2dx.
-1
2. MNonb3yscb pasnnyHbIMKM METOAAMMW, HAUTK cnefyolime onpeneneHHble MHTerpansi:
n/2 n
I —tzgx dx, j d).c :
_n/21+x COS X 01+smx

3. Bblumcnute AnvHy oyru cnegyrowen KpuBowu:
y=Inux, 3 <x<B.

4. Hantn obvem Tena, orpaHun4eHHoro cnefgyrwnmMmmym noBepxHOCTAMU:

2 yz ;2
—+5+—5=L z=%c
a~ b° ¢
5. BblunMcnunTb HECOOCTBEHHBIV MHTErpan:
ofxz+1 J
2 X.

0 X +1



BapuaHT 2
1. Nonb3ydacb onpegeneHnem (cymmbl [apby), HanTM 3HayYeHue crneayloliero onpeae-
NEHHOro MHTerpana:
/2
I sin xdx.
0

2. |_|OJ'Ib3y$ICb pa3nn4yHbiMM METOAAMMU, HanNTK cneagywuimne onpenerieHHble nHTerparnbl.
2

e 2 2

X“arctg x
jlnxdx, j—g dx.
1 °, I+cosx

3. Bbluncnutb AnvHy oyrn cnegyowen KpuBon:
y=Incosx, 0<x<Z,

4. Hantn ob6bem Tena, orpaHUYeHHOro cnegyowmnmMm NoBEPXHOCTSAMMN:

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

C
5
5. BbluMCNNTb HECOOCTBEHHbIN MHTErpan:

Jl- dx

0 2-xV1-x

KoHTponbHaa pabota Ne 5
BapuaHT 1
1. oka3aTb HENOCPEACTBEHHO CXOAMMOCTbL CreayoLero psaga u HanTn ero Cymmy:

n—1
1—l+l—l+....+L+....
2 48 -1

2. ccnegoBaTh Ha CXOAMMOCTb CrieAyoLniA 3HAKONOCTOSAHHbBIV PSAL:

2
n

& (20 +1
) 2

n=1\2n"+3
3. NiccnenoBatb Ha cX0AMMOCTb CreyoLni 3HaKoNepeMeHHbI paf:
© -2

SIn n

> (D" :
n=1 n

4. Monb3yAacb MaXkopaHTHbIM NpM3HakoM Beneplitpacca gokasatb paBHOMEPHYH CXOAN-
MOCTb B yKa3aHHOM NMpoOMeXyTKe criefytoLiero gyHKUMOoHanbLHoro psaa:

L cosnx
_COSMX | ¢ <+

et x2n 3"

5. OnpegennTb paguyc 1 MHTepBar CXOAMMOCTU, a Takke uccrneaosaTb NoBeaeHNe B
rPaHMYHBLIX TOMKaxX MHTepBara CXoAUMOCTM CreayHoLLero CTeneHHoro psaa:

> H o,

!
- no\e

BapuaHT 2
1. [lokasaTb HenocpeaCTBEHHO CXOANMMOCTbL CIeayoLwero psaa U HanTu ero cymmy:



S (Vnv2 -2 +4n).

n=1

2. ccnepoBaTb Ha CXOOUMMOCTb CreayHoLW M 3HAaKOMOCTOSAHHbBIN PSAA:

®© (01 n(n—1)
nzz“l(n-i-lj ’

3. NccnepoBaTtb Ha CXOAUMMOCTL CrieyoLwWmni 3HaKkonepeMeHHbIN pPSa:

> cos !

Tn?x  n+l

4. Monb3yAacb MaXxopaHTHbIM NpU3HakoM Beneplutpacca gokasaTb paBHOMEPHYH CXO4u-
MOCTb B YKa3aHHOM NpoOMeXyTKe criegyroero oyHKLUNMOoHanbHoro psaa:

0

2x
> arctg s | xl<+o0.
n=1 X" +n

5. OnpegennTb paguyc U MHTepBar CXOAMMOCTU, a Takke uccrneaosaTb NnoseaeHne B
rPaHMYHbIX TOYKaxX MHTepBarna cXoAUMOCTM CrieayHoLLEero CTeNeHHoro psaa:

(el

n=1 n

KoHTponbHas paboTta 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 OyHKLUMIO:

f(x)={

3. Hantn npeobpasoBaHue Pypbe Ansg yHKUUN:

sinx, x<T;

0, X > T

X<,

X
f(x) _ COSE,
0, X >T.
4. B 3agaHHOM UHTepBare pasnoxuTb B pag Pypbe pyHKUmIO:
f(x)=x-1, xe(-2;2).

5. Pasnoxutb B pag Pypbe (pyHKUUIO, 3a4aHHYI0 rpadnyecku:
v

(]
L

0

oy
N

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



f(x):xz, x e[-m;m].

2. NpeacTtaButb MHTErpanom dypbe criegyroyto MyHKLUMIO:
cosx, x<m/2;

/) :{0, x> 7)2,

3. Hantu npeobpasoBaHne dypbe ana dyHKUNN:
2
f(x)= exp[—%} COS X.

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

1
x)=<—, x=0;
J(x) 5
-1, O<x<m.

5. Pasnoxutb B psag Pypbe yHKUMIO, 3aaHHY0 rpadonyecku:
.

()

KoHTponbHasa paborta Ne 7
BapwuaHnT 1
1. l3mMeHnTb NopAaoK MHTErpPUPOBaHUS:
0 4+
J.dy j f(x,y)dx.
-2

2-y

[2 2
2. Mepeiana K NoNApHbIM KoopauHaTaM, BbIMUCTIUTL ,U X" +y~dxdy, rpe obnacts D
D

orpaHuyeHa kapguougon r =a(l—coso).

3. BbluncnnTb ¢ NOMOLLBLIO ABOMHOMO MHTErparna nnowanb purypbl, orpaHU4eHHON NINHKU-
AMU yzxz, y:4x2, y=4.

4. Hantn obbem Tena, orpaHUYeHHOro NOBEPXHOCTAMM

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

5. BbIYMCIIUTD KPUBOMMUHENHBIN UHTErpan O.[B (x+ y)x = (x = y)dy, BOOMb NIoMaHHo OAB,
4

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

BapuaHT 2
1. A3MeHUTb NoOpsaoK MHTErpupoBaHUS:
2 4+2x°
[ae [ fGp)y.
0 2

4—x



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

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

4. Hantn obvem Tena, orpaHN4eHHOro NOBEPXHOCTSAMMU

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

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

L: y=x, om A(-1;—-1) oo B(2;2).

TpeboBaHuSA K BbINONMHEHUIO 3a4aHUN KOHTPONbHbIX paboT Ne 1-7:

KoHTponbHble paboTbl BLIMNOMHSTCA CTyAEHTaMU B COOTBETCTBMM C 3agaHueM. Pelue-
HUSI BCEX 3afay N MOSICHEHUSI K HUM OOIMKHbI OblTb 4OCTATOYHO NOAPOGHbIMU. Npn Heobxoam-
MOCTU crieqyeT genatb COOTBETCTBYHOLLME CCbINIKM Ha BOMPOCHI TEOPUM C yKasaHuem opmyn,
TEOPEM, BbIBOJOB, KOTOPbIE UCMOMb3YHTCA NPU peLleHnn aaHHon 3agaydn. Bece BbluucneHus (B
TOM YuUcne M BCrnomoraTerbHble) HE06X0AUMO AenaTb NOMHOCTb. YepTexu 1 rpadmkn AomK-
Hbl ObITb BbINOMHEHbI aKKypaTHO U YETKO C YKa3aHueM eauHuL, Maclutaba, KoopAMHaTHbIX Ocew
N Opyrmx aneMeHToB YyepTexa. ObbsCHEHUS K 3a4a4aM AOMKHbl COOTBETCTBOBaTb TeM 0603Ha-
YeHUsIM, KOTOpble AaHbl Ha 4yepTexe. PelleHne 3agaHMn OOIMKHO COMPOBOXAATbCA COOTBET-
CTBYIOLLEV apryMeHTaLUMen 1 BbINOMNHATLCS CAMOCTOATENLHO.

Kputepum n wkKanbl OLeHMBaHUA KOHTPOJIbHbIX paboT Ne 1-7:

Lkana oueHnBaHus
(cymmapHbIn % npaBunsHO
peLleHHbIX 3a4aHni K.p.)

Kputepuu oueHnBaHus

CKOTIINYHO»
(85% —100 %)

OueHKa «OTNMNYHO» BbICTABNSAETCSA, €CNU CTYAEHT BbIMOSHUI
BCE NATb 3afaHuI KOHTPOSNbHOM paboTbl 6e3 ownbok 1 Hegoye-
TOB UNM Jonyctun He Gornee ogHOrO He3HauuTenbHoroHegoue-
Ta.

«xXopoLuo»
(71% — 84 %)

OueHKa «XOpOoLLO» BbICTABMSETCS, €CMW CTYAEHT BbINOMHWI pa-
GOTY MOSTHOCTBLIO, HO AOMNYCTUIT B HEW He Bonee ogHom Herpybom
OLWMBKM 1 0gHOro Hego4deTa, nNn He Bonee ABYX HEOOYETOB.

«YA0BMNETBOPUTENILHOY
(51% — 70 %)

OueHka «yOOBMNEeTBOPUTENBHO» BbICTABNAETCH, €CMU CTyAEeHT
NpPaBuWIbHO BbLINOSHUI HE MEHEe MOMOBWHbLI paboTbl unu gony-
cTun He bonee AByx rpybbix owMbOK, Nnn He bonee oaHOW rpy-
6or 1 ogHon Herpybowm owmnbkn 1 0gHOro HegoveTa, unu He 60-
nee OBYyX-Tpex HerpyobbIX oWMOOK, UM O4HON HErpybom oLwmnokm
N Tpex Hego4vyeToB, MMM MpPU OTCYTCTBMM OLIMOOK, HO MpW Ha-
NNYUN YETbIPEX-NSTU HELOYETOB.

«HeynoBneTBOpUTESTbHO»
(0% — 50 %)

OueHKa «HeyOoBnNeTBOPUTENbHO» BbICTABMSAETCH, €CMKN CTYAEHT
[AONYCTUM YUCIO OLLUMOOK 1 Hedo4eToB npeBocxoasilee HopMmy,
NMpu KOTOPOW MOXET ObiTb BbICTABNEHa oueHKa «3», UMK ecrnu
MpaBUMbHO BbINOMHUI MEHEEe MOMoBWHbI PaboThl.

ﬂepeqel-lb BOMpPoOCOB ANNAd NUCbMEHHbLIX ONMpPOCOoB

Paspen 1. Teopusa mHOXecTB. YucnoBble MHOXecTBa. OTOOpaxeHne MHOXeCTB.
1. MHOXecTBa. Onepauun Hag MHOXeCTBaMM.
2. CeoncTtea onepaunn nepeceyeHmnsi, 06 beanHeHns pasHoOCTU, JEKAPTOBOro nNpovseeae-

HUA.




MHOXeCTBO HaTypanbHbIX YMCen.
MeTog maTtemMaTM4eCKon NHOYKLUNN.
Komnosaunuyusa otobpaxeHuin. CIOpBbEKTUBHbIE N MHBEKTUBHbIE OTOBpaXeHns. buekTuBHble
oTobpaxeHusi. ObpaTHoe oTobpaxeHue.
6. CuyeTHble MHOXecTBa. MHOXECTBO LienbIX YUCEN, MHOXECTBO paunoHaribHbIX Ymcen.
[MNOTHOCTL paumoHanbHbIX Yncen. [JencTBuTeNbHble Ymcna.
7. AkcuomaTuka genctButenbHbIX Yncen. CHETHOCTb MHOXECTBA pauMOHanbHbIX YUCen.
Hec4eTHOCTb MHOXeECTBa BellecTBeHHbIX Ynucern. Moaynbe, abcontoTHasa BenuymnHa vmcna.
8. [MpomMexyTKn, OKPECTHOCTH.
9. TlpuHUMN BAOXEHHbIX OTPE3KOB.
10. OnemeHTapHble PYHKLNN BELLECTBEHHOIO NEPEMEHHOTO.
11. BuHom HbroTOHA.
12. OrpaHn4eHHble MHOXeCTBa. ToYHbIE rpaHyn MHOXecCTB. CBOMCTBA TOYHOW BEPXHEN U
HWXKHEN rpaHn MHOXeCTBa.
13. NoHATHMe nocnenoBaTENbHOCTU U NOANOCNEN0BATENBHOCTHU.

ok w

Paspen 2. lNpepen uncnoson nocnepoBartenbHocTu. Mpeaen yHKUUKN, HeNPepbIBHOCTD.
1. TNpepen nocnegosaTenbHOCTU. EAMHCTBEHHOCTL Npeaena.
2. [lpegenbHbIn Nepexoq B HEpaBEHCTBAX.
3. beckoHe4yHO marnble n 6eckoHe4HO borbLine nocnenoBaTeNIbHOCTU.
4. CBouncTBa CXo4aLLMXCsA nocrneaoBaTenbHOCTEN.
5. MoHOTOHHbIE NocrnegoBaTensHOCTU. CyllecTBoOBaHWe npegena y MOHOTOHHOW nocneno-
BaTenbHOCTU. ApucmeTnyeckme onepaunmn v npenenbHbln Nnepexoa.
3ameyvaTenbHbIN Npeaen u Yncno e.
Teopema bonbuaHo-BenepuwTpacca.
Mpegen cdoyHkuumn no MNenHe, no Kowun. 3kBUBaNEHTHOCTb onpeaeneHu npegena no
"enHe n no Koww.
9. Csonctea npegena. lNpeaensHbl Nepexod B HepaBeHCTBaxX U Npu apupmeTnyeckmx
penctensax. OQHOCTOPOHHUE Npeaensbl.
10. MNepBbIN 1 BTOPOK 3aMeYdaTenbHble Npeaernsl.
11. beckoHe4HO Manble n 6eckoHeuyHo bonblume. CpaBHeHME 6ECKOHEYHO ManbIx U B6ecko-
HEeYHO BoMbLUNX.
12. HenpepbIiBHOCTb OYHKLUMN B TOYKE M HA MHOXecTBe. OAHOCTOPOHHAS HENPEPBLIBHOCTb.
HenpepbIBHOCTb CIIOXHOW (PYHKLMMW.
13. HenpepbIBHOCTbL anieMeHTapHbIX PyHKUMK. Knaccudumkaums To4ek paspbisa.
14. TeopeMbl 0 HENPEPLIBHBIX PYHKUMSAX: NepBas 1 BTopas Teopembl Beneplutpacca, Teo-
pema bonbuaHo-Kowmn o npomMexyToO4HOM 3HAYEHUM.
15. PaBHOMepHas HenpepbIiBHOCTb. TeopeMa KaHTopa 0 paBHOMEPHOW HENPEPbLIBHOCTMW.

o N

Paspen 3. AuddepeHumanbHoe ncumcneHme pyHKLuUmM ogHOu nepeMeHHOMN.
MpounssogHas pyHKUMN. [eoMeTprUYEeCcKUn 1 PU3NYECKNn CMbICIT.
OunddepeHumpoBaHe anemMmeHTapHbIX PYyHKLMNA.

MpaBuna gudpdepeHunpoBaHm4.

MponssogHas obpaTHOM N CAOXKHON GOYHKLMN.

OvddbepeHunan pyHkunn.

MpownsBoagHble n guddepeHumnanbl BbICLUMX NOPSAKOB.

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

MpaBwnno JNlonutansa packpbITua HeonpegeneHHOCTEN.

dopmyna Tennopa. OctaTouHbIn YneH B opmyrne Tennopa B hopme JlarpaHxa u B
dopwme lMeaHo.

10. ®opmynbl MaknopeHa aneMeHTapHbIX OYHKLMNA.

11. SkcTpemym dyHKUMN. Heobxoanmble M AOCTaTOYHbIE YCIIOBUS SKCTpeMyMa. Boinyknblie u

BOrHyTble dyHKUMN. Toukn nepernda. MNMpmnsHakm Touek nepermbda.

OCONORWN =



12. NiccnepoBaHne cBOMCTB OYHKLMI C MOMOLLbIO NPOU3BOAHbIX.

Paspen 4. UHTerpanbHoe ucuucneHme yHKLMM OQHON NepeMeHHOMN.

OCONORWN =

MepBoobpasHasa pyHKLMM, CBONCTBA NEPBOOOPA3HbIX.

HeonpeaeneHHbin nHTerpan.

dopmyna 3aMeHbl NEPEMEHHbIX, MHTErpnupoBaHmne No YacTaM.

MHTerpmpoBaHue paumoHarbHbIX U MppaLmoHarbHbIX OYHKLWNA.

WHTerpnpoBaHne TPUroHOMETPUYECKNX U APYTrUX TPAHCLEHOEHTHbIX (OYHKLNA.

OnpepeneHHbin MHTerpan Pumana. YcnoBue cyllectBoBaHnsa nHterpana Pumana.

®opmyna HetoToHa-JlenbHuua.

CsowicTtBa uHTerpmpyemomn pyHkummn. Teopema o cpeaHem.

dopmyna 3ameHbl NeEPEMEHHON U MHTErpupoBaHUs MO 4YacTsaM B OnpegenieHHOM UHTe-
rpane.

10. HecobcTBEHHbIE MHTErpanbl 1-ro poaa.

11

. HecobcTBeHHbIE MHTErpans! 2-ro poaa.

12. HTerpmpoBaHne BEKTOPHO3HAYHbIX (DYHKLUA.
13. MNMpunoxeHna onpeneneHHoOro nHTerpana: nnowaae nNoCKon urypbl, 4nvHa gyru Kpu-

Bon. MNnowaab NnoBEepXHOCTU BpaLLleHnA n obbem Tena BpaLleHns.

Pazpgen 5. Yucnosble u hyHKUMOHaNbHLbIE psiabl. CTeneHHble pAabl.

1.

2.
3.
4
5
6.
7
8

9.

Yuncnosble pagbl. YacTudHble cyMmMbl. CXOANMOCTb.

CeowcTBa cxogsauwmxcs psgoB. Kputepun Kowwuw.

[Mpr3HaKn CXOANMOCTM PSASOB C NONOXUTENbHBIMWN YeHaMu.

3HakonepemeHHble paabl. ABcontoTHaa 1 ycnoBHaa cxogumMmocTb. CBoncTBa abcontoTHO
CXOALLMXCA PAOOB.

3Hako4epeaytowmecs pagbl. [NpusHak JlenbHuua.

3HakonepemeHHble paabl. MNpusHakm Abensa n dupuxne.

@DyHKUNOHaNbHbIE pAabl M NOCeAoBaTENbHOCTMU.

PaBHOMepHaa M HepaBHOMEpHasi CXOOMMOCTb. YCIiOBME pPaBHOMEPHOM CXOAMMOCTU
dYHKLMOHaNbLHOro psaga.

HenpepbIBHOCTL, AnddepeHumpoBaHne N MHTerpupoBaHne oyHKUMOHaNbHbIX PSO0B.

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

11

. Papg Tewnnopa. NpnbnuxeHHble BbIYUCNEHNS C NOMOLLbIO psigoB. ®opmyna CTupnuHra.

Paspgen 6. ®yHKLUN HECKONBKMUX NEePEeMEeHHbIX. QKCTPEeMyM (PYHKLUN MHOTMX NepemMeH-

HbIX.

OCONORWN =

14
15

MpocTtpaHcTBo R". Hopma. CxogmmocTb B R". [NokoopAanHaTHas cXxogmMmMocCTb.
DyHKUUKM MHOMMX NepeMeHHbIX. [peaen. HenpepblBHOCTb.

Teopembl Beneplutpacca ans oyHKUMA HECKOSNbKNX NEePEMEHHbIX.
OundbdepeHumpoBaHme ckanspHbIX PYHKUMIA HECKONBKUX NEPEMEHHbIX.
YacTHble Npon3BoaHblE PYHKLUUN HECKONBKMX NEPEMEHHbIX.

MonHbIn gnuddepeHuman.

[MpounssogHas no HanpasneHuto. [pagneHT.

OundbdepeHumpyeMoCcTb CAOXHON GOYHKLNN.

YacTHble Nnpon3BoaHble U andrdepeHumarnbl BbICLUMX MOPSLKOB.

. ®opmyna Tewnnopa.

. HeaBHble doyHKUMK. Teopema 0 HesIBHON DYHKLNMN.

. AndhdepeHumpyemblie oTobpaxkeHus. Teopema 06 obpaTHOM OTOBpaXeHUu.

. QKCTpPEMYM (PYHKLMN MHOMMX NnepemMeHHbIX. Heobxoammble ycnosusa. NccnegosaHue cta-

LUMNOHAPHbLIX TOYEK.

. [JocTaTo4YHbIE YCNOBUSA IKCTPEMYMA.
. YcnoBHbIN akcTpeMyM. MeTo MHOXUTEeNewn JlarpaHxa.



Pasgen 7. KpaTHble nHterpanbol.
. ABonHon nHterpan. Ceonctea. MNMoBTOPHbIM MHTerpan. BeluMcneHme OBOMHbIX MHTeErpa-
nos..
2. 3ameHa nepemMeHHOM B ABOMHOM MHTerpane.
3. fAkobuaH oTobpaxkeHus.
4. [1BOWHOW UHTerpan B NOMAApHbIX KoopauHaTax.
5. TponHon uHTerpan. Ceonctea. [MOBTOPHbLIA MHTErpan. BbluncneHne TpomHbIX MHTErpa-
nos..
6. 3ameHa nepemeHHOn B TPOMHOM uHTerpane. LunnHgpuyeckue koopanHatel. Chepuye-
CKMe KoopAnHaThl.
[MpunoxeHna oBOMHOIo MHTErpana.
MpunoxeHnst TPOMHOTO UHTerpan.

—_—
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Paspen 8. KpuBonuMHenHble MHTeErpanbil.
1. KpuBOnuHenHble HTErpansl NepBoro poga n nx CBoOUCTBa.
2. CsepfeHue K onpegenieHHoMy nHTerpany.
3. KpuBonunHenHble MHTErparsbl BTOPOro pofda u nx cBonctaea. BoluncneHume.
4. CBA3b KPUBONUHEMHbLIX WHTErpanoB BTOPOro poga C KPUBOSIMHEMHBIMW MHTErpanamu
nepBoro poaa.
MpunoxeHnst KPUBOMMHENHBIX MHTErPanos.
dopmyna NpuHa.
BbluncneHve nnowanm ovrypsl ¢ NOMOLLBIO KPUBOSTIMHENHBIX MHTEMPasnos.
Hes3aBUCMMOCTb MHTEerpana oT NyTU UHTErPUPOBaHUS.

©NOO

Pazpgen 9. BeKTOpHbIN aHanu3 1 afNieMeHTbl TEOPUU NONA.
CkansipHble nons.

lMoTeHuman ckanspHOro nons.

BekTopHble nons.

BekTopHble nnHUW.

[MOTOK BEKTOPHOrO Nons 1 ero pnsn4ecknin CMbICH.
[vBepreHumst BEKTOPHOro nons n ee pusmyecknm CMbICr..
PoTop BEKTOPHOro nonsi.

ConeHonganbHoe 1 NoTeHuuanbHOe Nons.

Linpkynsumna BeKkTopHOro nonga n ee u3nyeckuin CMbIcrl.

OCoONORWN =

Pasgen 10. Paabl ®ypbe.

Pagbl ®ypbe. OpToroHaneHble cucteMbl yHKUMI. KoadpdmumeHTsbl Pypbe.

CxognmocTb psiga Pypbe B TOUKE.

MpencrtaesneHune yHKUMn pagom dypbe.

MpuaHak OQupuxne.

MpeacrtaesneHune yHKuMn psgom Pypbe: crnyyvyan Nepuoanyeckon U Henepuogndeckomn
dyHKLNN.
6. [peacraesneHune pyHKUMM pagom Pypbe: criydan NpoOn3BOSIbHOIO MPOMEXYTKA, YETHON U
HEeYeTHON PYyHKLUNN.

WHTerpan dypobe.

MpencrtaBneHve yHKUMI MHTerpanom dypeoe.

abhwd~
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TpeboBaHusA K NTUCbMEHHbIM onpocam no pasgenam 1-10:

[MMCbMEHHbIE OMPOCHI BLIMOSHATCS CTYAEHTaMU B COOTBETCTBMM C MOJTyYEHHLIMU BO-
npocamu. OTBETbI HA BONPOCHI AOMKHbI ObiTb NPaBUMbHBIMKW, 4OCTATOMHO NOAPOOHBIMU U Bbl-
NOMHATLCS CaMOCTOATENBHO.

Kputepum n wkanbl oLeHMBaHUA MUCbMEHHbLIX ONpocoB no pasaenam 1-10:



LWkana oueHnBaHus
(cymmapHbI % npaBunbHbIX OTBETOB KpuTepum oueHnBaHus
NUCbMEHHOIo onpoca)

OueHKa «OTNMMYHO» BbICTaBNSAETCH, €CN CTYAEHT Hanucan non-
Hble, pa3BepHyTble OTBETbl Ha MOCTaBMEHHblIE BOMPOCHI, Moka-
3an COBOKYMHOCTb OCO3HAHHbIX 3HAHWIA MO pasaeny AWCLUNMn-
Hbl; B OTBETE MPOCEXNBaAETCA YeTkaa CTPYKTypa U rnoruyeckas
nocneaoBaTeNlbHOCTb, OTPaXatollas CYLHOCTb PacKpbiBaeMbIX
noHATUn. OTBET U3MNOXEH MaTeMaTUYeCKUM A3LIKOM C UCMOMb-
30BaHNEM WHCTPYMEHTapus u3yvyaemMoi AUcUMniuHbL. MoryT
OblTb AonylleHbl HeGomnbluMe HeOoyeTbl NpW [AoKasaTenbcTBe
Teopem.

«OTJIMYHHO»
(85% —100 %)

OueHka «XxOpoLLOo» BbICTABMSETCH, €Cnu CTYAEeHT Hanucan
HeJOoCTaTOYHO MOSIHbIE M pasBepHyTble OTBETbl Ha BOMPOCHI.
Jlorvka n nocnegoBaTenbHOCTb U3NOXEHUS UMEIOT HapyLUEHUs.

«XOpOoLo» JonyuieHbl OWMOKM B PackpbITUX MOHATUN, ynoTpebneHun Tep-
(71% — 84 %) MWHOB. YMEHWe packpbiTb 3HavyeHne OOOOLLEeHHbIX 3HAHUIN He
nokasaHo, cnaboe BnageHne WHCTpPyMeHTapuem yvyebHonm guc-
umnnuHbl. MNucbMeHHoe odpopmneHne oTeeToB TpebyeT He-
BonMbLUMX MOMPaBOK U KOPPEKLNW.

OueHka «y[oBneTBOPUTENIbHO» BbICTABIIAETCA, €Clin OTBEeTbl
CTyAeHTa Ha BOMNpoCbl npeacrasndeTt cobon pa3po3HEHHbIE
3HaHUA C CyLLeCTBEHHbIMU owmnbkamu. anIcyTCTByIOT cpparmeH-
TapHOCTb, HEJIOTMYHOCTb W3JTOXXEHUA. OTcyTCTBy}OT BbIBObl,
KOHKpeTu3aumna n ooka3aTesibHOCTb U3JNT0XKEeHUA.

«YOOBMETBOPUTENBHOY
(51% — 70 %)

OueHka «HeyaOoBIeTBOPUTESIbHO» BbICTaBIIAETCA, €Clin OTBEThI
CTyAeHTa Ha BOMNpPOCbl MNOJIHOCTbKO OTCYTCTBYKOT WX OaHbl CO-
BCEM HernpaBWJibHbIE OTBEThI Ha NMNOCTaBJIEHHbIE BOMPOCHI.

«HEYOOBNETBOPUTENBHOY
(0% — 50 %)

20.2 NpomexyTo4yHaa aTrectauums
[MpomexyTodHasa aTTecTaums No AUCUUNIIMHE OCYLLEeCTBNAETCS C MOMOLLBIO CreayoLwmnx
OLEHOYHbIX CpeacCTB:
1 cemecTp:
— cobecenoBaHue no Gunetam Ang 3adeTa, cogepxalium Ba TeopeTU4eckmx Bonpoca u
npakTnyeckoe 3agaHue;
2,3 cemecTp:
— cobeceoBaHMe MO 3K3aMeHaUNOHHbIM BuneTam, cogepXxallimm aBa TEOPEeTUYECKNX BOMPO-
ca 1 npakTuyeckoe 3agaHue.

MepeyeHb BONPOCOB K 3a4eTy U 3K3aMeHaMm

Cnucok BonpocoB K 3a4eTy (1 Kypc, 1 cemecTp)

MHoxecTBa 1 onepauum Hag HUMW.

OrpaHu4eHHble MHOXECTBa. TOYHas BEPXHAS U HMXKHASA rpaHN MHOXeCTBa.
MowwHoCcTb MHOXecTBa. CYETHbIE U HECYETHbIE MHOXECTBA.

MocnepoBatensHOCTU. BeckoHe4YHO marnble n 6eckoHe4yHO BornbLUMe nocnegoBaTenbHO-
CTU N NX CBOWNCTBA.

Mpenen nocneposatenbHocTU. Kputepuin Kowwm cxoanmocTu nocrnenoBaTesibHOCTM.
MoHOTOHHbIE nocrenoBaTenbHOCTU. Teopema Beneplutpacca. Yucno e.
YacTtnyHble npegenst. [NognocnenoBaTtensHOCTU. Teopema bonbuaHo.

®yHKUMN. OCHOBHbIE anemMeHTapHble PYHKUUKU. CnoxHasa yHKUnS.

Mpepen dyHkuun. OnpegenexHne npegena gyHkumm no NerHe n no Kowwn.

10 OAQHOCTOPOHHME npeaensbl.

11. Kputepun Kowm cyuiectsoBaHna npeaena yHKUmMn.

12. MOHOTOHHbIE PYHKLNN.

13. HenpepbIBHOCTbL OYHKLUMM B TOYKE.

S
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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

. Knaccndpukauma Todek paspbiBa pyHKLNN.

. CBoncTBa HenpepbIBHbIX (PYHKLUMNA.

. Micnonb3oBaHne cBoNCTBa HENPEPBIBHOCTU A5 BblYMCIEHNS npeaena.

. HenpepbIBHOCTb oyHKUMN Ha MHOXecTBe. ObLmne cBonMCTBa (PYHKUMI HENPEPbIBHbIX Ha
oTpeske (Teopema Kowmn, 1-a n 2-9 Teopemsbl Bereputpacca).

O6paTtHasa yHKkumsa. Teopema 06 obpaTHOM PyHKUUN.

MpounssogHas pyHKUMN. [eomeTpruyecknm n punsnyecknin CMbICIT MPON3BOLHON.
OudbdepeHuman dyHKUNN.

Mcnonb3oBaHue anddepeHumnana ans npubnmxeHHbIX BblMUCIEHUNA.

CBs3b Mexay HenpepbIBHOCTLIO PYHKLUMN N AndddepeHUnpyeMOCTbIO.

[MpaBble N neBble NPON3BOAHbIE.

Mpasuna guddepeHunpoBaHus.

[MpounssogHas CrIOXKHOM (PyHKLNN.

MponsBogHasa obpaTHOM PyHKUUMK.

[MpounssogHas napameTpuyeckn sagaHHOW OYHKLNN.

lMponsBogHas HesABHO 3a4aHHOM (DYHKLUMN.

MponsBogHble n guddepeHumnans BbicLMX Nnopsaakos. MNMpasuno Jlenbxuua.

TeopeMmsbl 0 guddepeHunpyemMblx PYHKUMSX (4OCTaTOYHOE YCNOBME NOKarbHOro BO3-
pacTtaHus nnu yboisaHms yHkuumn, Teopema depma, Teopema Ponng, Teopema Jlarpan-
xa).

. O6o6uLeHHas Teopema KOHEYHbIX npupaleHni (Teopema Kown).

PackpbiTe HeonpeaeneHHocTen. MNpasuno Jlonutans.

dopmyna Tennopa.

dopmyna MakrnopeHa.

dopmyna Tennopa ¢ octatodHbIM YrieHoM B dpopme [leaHo, Jlarpanxa.

[locTaToyHoe ycrnoBume aKCTpemMyma B TEpMUHAX CTapLLMX NPOU3BOLHbIX.
NcecnepoBaHne oyHKUMIW. YCrioBre NOCTOAHCTBA U MOHOTOHHOCTU OYHKLINM.
WcecneposaHue oyHKUMIA. BbinyknocTb hyHKUMM 1 ToYkM nepermba. [loctatoyHoe ycno-
BME BbIMYKNOCTU PYHKLNN.

. ccnepoBanune dpyHKLUMIA. TOYKM akcTpemyma. Hambonbluee n HaumeHbLlee 3Ha4YeHus

yHKUMN.

. ACUMNTOTHI.

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

OCoONOOODWN -

. HeonpegeneHHbin nHterpan. CeBoncTBa HeonpeneneHHoro nHTerpana.

. MeToa 3amMeHbl nepeMeHHON B HeonpeaeneHHoM UHTerparne.

. dopmMyna UHTerpmpoBaHus No YacTsaM Ansa HeonpeaeneHHoro nHTerpana.
. IHTerpmpoBaHme paunoHarbHbIX BblpaXXeHUN.

. PasnoxeHune paunoHanbHon gpobu Ha npoctenwume gpodu.

. MeToa HeonpefeneHHbIX KO3 pUneHTOoB.

. HTerpupoBaHune nppaumoHasbHbIX BblpaXXeHUH.

. MHTerpuposaHue andpdepeHumansHoro buHoma. lNoacraHosku dunepa.

WHTerpupoBaHne TpUroHOMeTPUYECKUX PYHKLINN.

10. OnpegeneHHbIn nHTerpan. MNoHsATMe NHTEerpanbHON CyMMBbI.

11.

BepxHue n HmxHue cymmbl [lapby. Concrtea cymm [dap6y.

12. Heobxoaumoe n goctatoyHoe yCroBue NHTENPUPYEMOCTN.

13. CBowicTBa UHTErpuUpyeMbIX PYHKLUNA.

14. OueHkn nHTerpanos. Teopema O cpefHEM 3HaYEHUN.

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

16. 3ameHa nepeMeHHOW B ONpeaeneHHoOM uHTerparne.

17. ®opmyna MHTErpMpoBaHNA Mo YacTaMm AN onpeneneHHoro uHTerpana.



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

19. [eomeTpuyeckme NpUoXeHUs onpeaeneHHoro nHterpana. lNnowagb KpMBONMHENHON
Tpaneumn n obbem Tena BpaLleHus.

20. HecobGcTBeHHbIE NMHTErpans 1-ro poaa.

21. HecobGcTBeHHbIE MHTErparsnbl 2-ro poga.

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

23. 3HakonocTosiHHble psabl. Heobxoanmoe ycrnosme cxogumMocTu psaa.

24. Kputepumn Kowwm cxogmMmocTn 3HaKONMOCTOAHHOIO psaa.

25. Tpu3Haku cpaBHEHUS 3HAKOMOCTOSIHHbIX PAO0B.

26. [MpusHak Janambepa, pagnkanbHbii Npu3Hak Kowm n nHTerpanbHbIn NPU3HaKk cxoam-
MOCTW 3HAKOMOCTOSIHHbIX PSA0B.

27. 3HakonepeMeHHble psaabl. ABCOnTHas 1 yCNoBHAA CX0OMMOCTM psiaa.

28. [MpwusHaku JlenbHuua, Abens n dnpuxne cxogMMocTy 3HaKonepeMeHHbIX PSAoB.

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

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

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

32. ®yHKumoHanbHble psagbl. ObnacTb CXoaMMOCTU PYHKLMOHANbHOIo psaa.

33. Teopema o andhdepeHUMpyeMoCTN YHKLMOHAITbHbLIX PALOB.

34. Teopema 06 MHTErpMpyemMocTn yHKLUMOHANbHbIX PALOB.

35. CrteneHHble paabl. MHTepBan n paguyc CXoaMMocCTu.

36. Psap Tewnnopa. Psg MaknnopeHa.

37. OcTtaTouHbIN YneH paga Tennopa B pasnuyHbIX opmMax.

38. lNpuMeHeHne psaaoB ANns BblMUCEHUS «HEBEePYLLMXCA» MHTErpanos.

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

lMpoctpaHcTBa RN 1 MHOXecTBa B HUX. PYHKLMN HECKONbKNX NEPEMEHHbIX.

Mpenen n HenpepbIBHOCTb (PYHKUUM HECKOMBKUX NEPEMEHHbIX.

YacTHble Npon3BoaHbIE OYHKLMIA HECKONBKNX NEPEMEHHbIX.

OudbdepeHuman dyHKUNN HECKOSTbKUX NEPEMEHHbIX.

[Mpoun3BOAHbIE CITOXHBIX PYHKLINA.

MHBapmaHTHOCTb hopMbl MOMAHOIO AndpdepeHumnana.

YacTHble Npon3BoAHbIE BbICLLUMX MOPSLKOB.

OuddepeHumans! BbICLUNX NOPSAKOB.

OnpepeneHne akcTpemyma PyHKLMA HECKOSTBbKNX NEpeEMeEHHbIX. Heobxoamnmoe ycnosune

aKcTpeMyMma. [loctaTtoyHOe yCroBme aKCcTpemyma.

10. Teopema 0 cyLecTBOBaHUM HEABHO 3aaHHOM pyHKUMK. dnddepeHumpoBaHne HedaB-
HbIX OYHKLINNA.

11.TponsBogHas No HanpasfeHuto.

12.Mepbl NNOCKNX MHOXECTB, NOHATME MHOXecTBa Mepbl 0. Teopema 06 namepnmMocTum
NOCKNX MHOXECTB.

13.[1BOMHOW MHTErpan, ero CBoncTea.

14. eomeTpryeCcKM CMbICA OBOMHOIO MHTErpana.

15.CBefeHne OBOMHOroO MHTEerpana K noBTOPHOMY.

16. AkobmnaH oTobpaxxeHns, ero reoMeTpUYECKNin CMbICIT.

17.3ameHa nepemMeHHON B ABONHOM UHTErparne.

18.[1BOMHOWN MHTerpan B NOSISSPHON CUCTEME KOOpAMHAT.

19.MpunoxeHnst ABONHOIO UHTerpana.

20.KpnBOSIMHENHbIE MHTErpanbl NepBoro poaa.

21.KpuBosnuvHerHble NHTerpansl BTOPOro poaa.

22.Popmyna NpuHa. Teopema 0 HE3aBUCMMOCTU KPUBOSIMHEMHOTO MHTErpana oT TpaeKTo-
PUN UHTErPUPOBAHMUSI.

23.TpeactaBsneHne 06 opMeHTUPOBAHHOM NOBEPXHOCTM B TPEXMEPHOM NPOCTPAHCTBE.

OCONORWN =



24. TponHon nHTerparn: onpegeneHne, CBONCTBa, reOMeTPUYECKNIN CMbICIT.

25. TporHoun nHterpan. NpunoxeHns TPOMHOro MHTerpana.

26.CBeaeHne TPONHOro MHTerpana K noBTOPHOMY.

27.3aMeHa nepeMeHHbIX B TPOMHOM MHTerpane.

28. CkanspHble nong. 'pagnueHT ckanspHoro nonsi.

29.BekTopHble nons. [jusepreHumnsa BEKTOPHOro nong.

30. Unpkynauma n potop BEKTOPHOIO Noss.

31.CneumnanbHble BUAObI BEKTOPHbLIX MNOMEN: NoTeHuMansHoe none, coneHomgansHoe none,
rapmMoHu4yeckoe norse.

32. OcHOBHas TpuroHoMeTpudeckasa cuctemMa (OyHKLUA.

33.0600weHHbIN psg Pypbe.

34.TpubnuxkeHne pyHKUMIM B cpegHeM. QKCTpemMarnibHOe CBOMCTBO koadhduumneHToB Py-
pbe.

35.HepaBeHcTBO beccens n ero cneactaums.

36.Pag dypbe ona nepuognyeckon oyHKUmmM ¢ nepmnogom T.

37.T1pn3Hakm CXoANMOCTUN TPUTOHOMETPUYECKNX PsaoB dypbe.

38. TpuroHomeTpuyeckue psaabl Pypbe Ans YETHbIX U HEYETHbIX (PYHKUMIW, HEnepuoande-
CKMX (DYHKLMN.

MepeyeHb 3apaHui oNsa NpakTUYECKOro sagaHus

MpakTnyeckoe 3agaHme Ne 1

BapuaHT 1
% +3x-1
1. Uccneposatb dyHkumio ¥ = f(x) n nocTpouts ee rpadmk: y=——""
X
- \ll—cosx2
2. Hantu npegen yHKUUM  |im ————>~
x—0 l—-cosx
BapuaHT 2
In x
1. MccnepoBate dyHKUMo ¥ = f(X) 1 nocTpouTs ee rpacmk: V= — 4
X7+

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:

i "3y,

n=1 4”1’1!

BapuaHT 2
dx

sin” x - cos

1. Hantu nHterpan: I 3

X



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

MpakTnyeckoe 3agaHme Ne 3
BapwuaHT 1

2,2
X +y
1. Bbluncnutb ”e dXdy, ecnu obnactb D orpaHnyeHa oKpyXHOCTbHO x2 +y2 = gz ,
D
nexatlen B NepBon YeTBEepTH, U NPAMbIMK V=X 1 = \/gx.
2. HanTtu yacTHble Npon3BoAHbIE NEPBOro N BTOPOro NOpsAKOB OT OYHKLUUK

X
2 +y2 '

BapuaHT 2
1. Mo dopmyne NpnHa BbIMUCNUTL CReayoLWwmnn NHTerpan

[ﬁ (ye™ = 2xy)dx + (xe™ +4x+e”)dy,
L

u = arcsin

roe L: x>+ =4.

2. BbluncnuTb vHTErpan, nepenas ot nNpsiMOYrofbHbIX AeKapTOBbIX KOOPAMHAT K Nonsip-
1 NI-x?

HbIM: Idx J. sin(x2 +y2)dy )

MpakTu4yeckoe sanaHue Ne 4
BapwuaHT 1

1. OaHo: dyHkumst Z = arcig(xy), Touka A (2,3) n Touka B(6,6). Haiitu: 1) grad z B Tou-

Ke A; 2) Npon3BoaHYO (PyHKUMM B TOYKE A B HanpaBneHuu, nayLem oT 3TOM TOYKM K TOUKE
B; 3) ypaBHeHUs kacaTenbHOM NNOCKOCTN N HOpManu B Touke A.

2. fokasaTb, 4to paboTa cunbl £/ (P(x,y),0(X,»)) 3aBUCUT TONBKO OT HA4aNbHOMO U KO-
HEYHOTO MOMOXEHMS TOUKN €€ NMPUMOXEHUS 1 HE 3aBUCKT OT hOPMbI MyTU. BblumcnnTs

paGoTy Npu NepeMeLLEHNN TOYKN NMPUNOXKEHUS cunbl 3 M (x1,y1) B M) (X2,y2):
P=e*cosy, Q=-e"siny, M(0;0), M,(1;2).

BapwuaHT 2
1. icnonb3ysa nHTerpanbHyto popmyny KoL, BbIMUCIUTL MHTerpan:
[—& . L:)zpL

T 2’
=)
4



z+2

2. Hantn Bce nopaHoBckue pasnoxeHus dyHkumn f(2)=————— no cTeneHsm

(z+2 - 2i).

(z=1(z+3)

TpeboBaHus K cTyaeHTaMm Npu NpoBeAeHUM NPOMEXYTOYHOM aTTecTauuu:

CeoboaHoe BrageHve Metogamy MatemMaTUYecKkoro aHanusa Ans pelleHns npakTu4eckux sagad
N ynpaxHeHuin. 3HaHMe TeopeTUYeckoro matepuana, cBoboaHoe BriaJeHne TEXHUKOWN [oKasaTenbcTea
TEopeMm, yMeHne MaTeMaTUYecku rpaMoTHO OPMYNMPOBaTh YTBEPXKAEHUS U TEOpeMbl, a Takke UX O0-

Ka3blBaTb.

KpVITepVIVI M WKanbl oueHnBaHuA npu nposegeHnn npome)KyTquoﬁ aTTectTauun.

Llkana oueHuBaHus
(cymmapHbin % npaBunbHbIX OTBETOB)

Kputepuu oueHnBaHus

«KOTNNYHO»
(85% —100 %)

OueHKka «OTNUYHO» BbLICTABMASIETCH, €CNU CTYAEHT MpaBUIbHO
OTBETUN Ha TeopeTuyeckme BOMNpockl. [loka3an OTnM4YHbIE 3HaA-
HMS B pamkax ydebHoro martepuana. [MpaBuibHO BbINOMHMUIT
npakTudeckoe 3agaHue. okasan OTNMYHbIE YMEHUSI U Bnage-
HUS HaBblKaMW NPUMEHEHNST MOMYYEHHbIX 3HAHUA U YMEHWUIA NPy
peweHuMn 3agad B pamkax yvyebHoro matepuana. OTBeTun Ha
BCE JONONHUTENbHbIE BOMNPOCHI.

«XopoLuo»
(71% — 84 %)

OueHKka «XOpOoLUO» BbICTABMAETCH, €CNW CTYAEHT ¢ Hebonbluu-
MW HETOYHOCTAMU OTBETUIT Ha TeopeTu4eckme BOMpPOChHI. MNoka-
3an xopolime 3HaHusa B pamkax yvyebHoro martepuana. C He-
OONbLUNMN HETOYHOCTSAMU BbIMOSHUN npakTn4yeckmne 3agaHuvA.
Mokasan Xopowune ymeHna n snageHmna HaBblkaMmn npuMeHeHudA
MOmNyYeHHbIX 3HAHUA M YMEHUI MPU pelleHun 3afay B pamkax
yyebHoro matepuana. OTBeTvn Ha 60MNbLIMHCTBO AONONHUTENb-
HbIX BOMPOCOB.

«yOoBreTBOPUTESTbHO»
(51% — 70 %)

OueHka «yOoBNeTBOPUTENBHOY» BbICTABMSAETCH, €CNU CTYAEHT C
CYyLLLECTBEHHbIMW HETOYHOCTSIMM OTBETUI HA TEOPETUYECKUE BO-
npockl. MNoka3an yaoBneTBopuUTENbHbIE 3HAHUS B pamKkax yyeb-
Horo maTepuana. C cylecTBeHHbIMY HETOYHOCTSIMU BbINOSHWI
npaktuyeckme 3apaHus. lokasan yOooBNEeTBOPUTENbHbIE yMe-
HWA 1M BNafeHnst HaBblkaMu NMPUMEHEHUS NMOMYYEHHbIX 3HAHWUIA K
YMEHWIA MpU pelleHnMn 3agady B pamMkax ydebHoro martepuvana.
[onycTnn MHOro HETOYHOCTEW MNpK OTBETE HA AOMNONHUTENbHbIE
BOMPOCHI.

«HEY[,0BNETBOPUTENBHOY
(0% — 50 %)

OueHka «HeyOoBNeTBOPUTENIbHOY BbICTaBMAETCS, €CNN CTYAEHT
npu OTBETE Ha TeopeTUYeckne BOMPOCHI U MPU BbIMNOINTHEHUN
NpakTUYeCcKUX 3adaHuii NpPoAeMOHCTPUpPOBar HegoCTaTOYHbIN
YPOBEHb 3HAHU M YMEHUIA NMPU peLLeHnn 3aay B paMkax y4eb-
Horo matepuana. Mpyu oTBeTax Ha AOMONHUTESIbHbIE BOMPOCHI
OblN0 JONYLLEHO MHOXECTBO HernpaBuUiibHbIX OTBETOB.

3apaHua gnsa KOHTPOJIA OCTATO4YHbIX 3HaHUM

C BBIOOpOM OTBETA (TECT)

Ne 3amanue

BapuanTsl oTBeTa

1. Vkaxure o6nacth onpeaenacHus GpyHKIuT 1. [35+0)

y= 53x+l -1

1
2. [— §;+°Oj - IPaBUIILHO

3. (0:3)
4. [-3:10)

: (o)

Haitgure pagnyc cX0JIMMOCTH CTENIEHHOTO psifa 1. R=1




o x” 2. R=6
WZ:; n-2" 3. R=4
4. R=2 - npaBWIBHO
5. R=5
3. Haiinure npenen GyHxmm 1. 2
lim tg 15x 2. 6
x—0 sin 3x 3. 5 - mpaBWIBHO
4. 3
5.1
4. Haiinure nuaTerpan In* x
In® x 1. 2 +C - IpaBUJIBHO
I dx
x 2. 2In*x+C
3. Inx+C
6
4. In_x +C
6
5. x-Inx+C
5. Haiinure miomanp Gurypsl, orpaHUIuE€HHON JTUHUSAMU 1. 2,5
y=x+3, y=x>+1 2. 10
3. 4,5 - mpaBUIBHO
4. 3
5. 20
6. Haiinure nmpousBeneHne KOMILIEKCHBIX YHCEIT 1. 3-2i
Zy+Zy,ecid 2, =5+2i, z, =1-2i 2. —1+6;
3. 5+8i
4. 9 —8i - npaBUIBHO
5. —=2i
7. N o7 f(x,v) 1. 0
Haiinure cMemanHy1o MpoU3BOAHYIO T oxdy JUTSt 7 cosx—1
byHKIHH 3. cosx —12Xxy - npaBUIbHO
f(x,y)=sinx —6x’y 4. —.12xy
5. smx—Xxy
8. KoMIuieKcHO-COnpspKeHHBIM A1 9ucia z =3 — 5i 1. z=3+5i - npaBWILHO
SIBIISICTCS? 2. z=-3+5i
3. z=5+3i
4, z=-3-5i
5. z=-5+3i
9. Yemy paBeH MOJIYJIb KOMIUIEKCHOTO yucia z =4 — 3i l. |z=17
? 2. |z|=+10
3. | z|=5- npaBuisHO
4, |z=8
5. |z=+7
10. cosn 1. ycIoBHO OrpaHMYEHHOMN
[TocnenoBarenbHOCTh ( In ) SBJISETCA. . . 2. BEeCKOHEHHO MO - PABMIBHO
3. OGecKOHEYHO OOJIBIIOH
4. wmanoi
5. BoO3pacTarouien
C KpaTKHM OTBETOM (B OTBETE YHCIIO FITH CJIOBO)
| Ne | 3ananue OTBeT




1. o2 (x*- ) 0
YacTHas IpOU3BOIHAS BTOPOrO MOPSIKA T a?
paBHa...
2. HecoOcTBeHHbII nHTErpa 1
+o0
J' dx
-2y
paBeH ...
3. Uemy paBeH mpezen GyHKIUU -1
. In(1-x
i (= x)
x—0 X 9
4. Jlst Bcex X m3 oOyiactu onpeneneHus: pyHKITUN YeTHas
J (x) Bemonnsercs pasenctso S (—x) = f(x).
®ynkuus S (X) naspiBaercs. ..
5. I'panuent pyukuuu f(x,y,z) =4x> + yz—7 B TOU- (8,1,1)
ke M (1,1,1) pagen...

C pa3BEPHYTHIM OTBETOM

3aganue 1

Haiitu o6nacts onpenenenus QyHKIUM: z = /16 — ¥ - y2 —In(x - y)-

Penrenne

Ob6nacteio onpeneneHus: yHKIUU OyIeT SBISATHCS CIEIYIONee MHOKECTBO TOYEK IIIOCKOCTH:

D(z)={(x,y)eR* |16 —=x* = y?* 20, x— y>0}.

PaccMoTpum mepBoe HEpaBEeHCTBO. 3amuiieM €ro B BHUIE
2 2 -
x*+y* <16 DTO HEPABEHCTBO OMNpeEAeNsieT 00J1acTh, JexKa

LIYI0 BHYTPU OKPYXXHOCTM paauyca 4 U LEHTpOM B Hauaie
KoopauHat. Tak Kak HEpaBEHCTBO HE CTPOroe, TO cama OKPYK-
HOCTh TIPUHAJICKHUT 3TOM obnactu. Paccmorpum BTOpoe Hepa-
BEHCTBO. 3amuieM ero B Buae Y <X . DTo HepaBeHCTBO OIIpe-
JenseT 00acTh, JeXanlyr Hiwke npsamoi V =X | Tak kak He-
PaBEHCTBO CTPOTOe, TO cama IpsMasi He MPUHAJIEKUT dTOM 00-
nactu. [lepeceyenne AByX MOydeHHBIX oOnacTeit u OyneT 3a1a-
BaTh 00JIACTh OMpeAeNeHUs] paccMaTpuBaeMoil QyHKIHMH z (pH-
CYHOK 1).

Pucynoxk 1

3aganue 2

o ’ ’ o
Haiitu npousBoaHble Z, U Z, HEIBHOW QYHKIMHU x° +y° +z° +2xz =1,

Penrenne

[IpeoGpasyem ypaBHEHHE x*+ yz +z224+2xz =1« BUAY X+ +2z° +2xz—1=0,

OG603Ha4YUM JIEBYIO Y4acTh MOIYYEHHOTO ypaBHeHus uepe3 F'(x,),z), r.e.

F(x,y,z)=x"+y” +z" +2xz —1. HaiineM yacTHbIE NPOU3BOIHBIE:

2 =%=_§'=_(x2 +y2+ 27 +2xz 1), _ 2x+2z
Yox F

z

b

(xX*+y° +2°+2xz 1), © 2z42x




. :é:_ﬂ:_(xz+y2+zz+2xz—1);,:_ 2y

Yo F! (> +y +2° +2xz 1), 2242x x4z
r — Yy
B pesyabrare nonyunm: z, =—1; z, =— )
X+z
3ananue 3

C noMo1pI0 ABOHHOTO MHTETpasla, BBIYUCIUTD UMb TNIOCKON (Gurypsl /) , orpaHU4eHHON JIMHUS-

4
Muy=—, y=4, y=x-1 y=2.
X

Pemrenne

I/I3o6pa3HM JAHHYIO (pnrypy Ha YepTexe:

[Tnomans Gurypsl BEIYHCIUM € TIOMOIIBIO IBOHHOTO HHTETpasia 1o ¢popmye: §= .[J dxdy Ilepenném

4 4
K 00paTHBIM (QYHKIIHSIM: J/Z;:NC:;, y=x—-l=x=y+1,

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

v+l

”dxdy Idy Idx

y

Takum 06pa30M

y+1 y+1 4
1) Idx:x =yv+1——

4 4 y

» Y
2)

- =1

I[;)+l——jc71)_[ +»1}—4111’12j | =R +— 4 — 4dlnd — (2 + 2 — 41n2)y =
—8—!—41115—8—41117 Cecd. =D

OtBer: S =8—41In2 (e0.?)

3amanne 4

XCOSX —sinx

3

Haiitu nipeien GyHKIUM, UCTIONB3Ys MPpaBuiio Jlomurais lirré
X—> X

Penienne

S . )
IMpaswio Jlonurans lim —— = lim
p X=X g(x) xox) g (x)




. Xcosx—sIinx 0 . COSX—XSINnX—COosx . xsinx . sinx
hm—3= — |=1im > =lim— -—=lim— =
x—=0 X 0 x—0 3x x—0 3x x—=0  3x
1,. sinx 1
=——lim =——
3 x>0 x 3

3aganue 5
[xydl
Haiitn KpuBOJIMHEWHBIN UHTETpal Y Al e L — OTPE30K IPSIMOU MEKy TOUKAMHU 0(0, 0) u
A(4, 3).
Pemenue
3 3
Vpasaenue npsimoit OA ects ) = Zx ,0<x <4, dl =1+ ('(x)dx, V'(x)= 1

4 2 2 4
nyzdl :Ix[éxj : 1+(§J a’x:ﬁ xdx =45.
y o \4 4 64




JIUCT COrNACOBAHUN

PABOYASA MPOrPAMMA YHEBHOW ONCUMNNHDI

HanpaeneHune/cneumanbHOCTb
KOO U HauMeHoBaHuUe HarnpasneHus/crneyuanbHoCmu

OucuunnuHa

KOO U HaumMeHogaHue OuCUUNIUHbI
Mpodumnb nogroToBku/cneynannsauns

8 coomsemcmeauu ¢ Y4ebHbIM rnrnaHom

dopma obyyeHus

Yy4yebHbIt rog

OTBETCTBEHHbIN UCNOMHUTEND

.20 __
dormKkHocmb, nodpasdesnieHue rnoonucek pacuwughposka noonucu
COINMACOBAHO
Kypatop OOIl
Nno HanpasfieHuto/cneynanbHOCTH .20

nooénuck pacuwiugpposka rnoodnucu
HauyanbHuk otaena obcnyxumeanua 3HB .20
rnoonuck pacuwiughposka noodnucu

Mporpamma pekomeHgoBaHa HMC

HaumeHogsaHue hakyrbmema, CmpPyKmMypHo20 rnodpasdenieHusi

npoTokosn Ne or__. .20 .

*Ha ob6pa3oBaTenbHOM nopTasne «AneKTPoHHbIM yHuBepcutetT BI'Y» HE PASMELLAETCA




JINCT USMEHEHUN'

PABOYEW MPOrPAMMbI YYEEHOW ONCUMNNNHDI

HanpaeneHune/cneumanbHOCTb

KOO U HauMeHoBaHuUe HarnpasneHus/crneyuanbHoCmu
OucuunnuHa

KOO U HaumMeHogaHue OuCUUNIUHbI
Mpodumnb nogroToBku/cneynannsauns

8 coomsemcmeauu ¢ Y4ebHbIM rnrnaHom

dopma obyyeHus

Yy4yebHbIt rog

B cBs3u (Ha ocHoBaHW)
nanoxntb n. __ Pl B cnegyowen pegakumm:

OTBETCTBEHHbIN MCNOMHUTENb

.20 __
dormKkHocmb, nodpasdesnieHue rnoonucek pacuwughposka noonucu
COINMACOBAHO
Kypatop OOIl
Nno HanpasfieHuto/cneynanbHOCTH .20

nooénuck pacuwiugpposka rnoodnucu
HavanbHuk otaena obcnyxumeanua 3HB .20
rnoonuck pacuwiugposka noodnucu

N3meHeHnusa PN pekomengosaHel HMC

HaumMeHog8aHue haKyrnbmema, CmpyKmypHo20 rnodpasdesnieHusi

npoTokosn Ne or__. .20 .

" Mpwn Hanuuun PASMELLAETCA Ha ob6pa3oBaTenibHOM nopTasne «NeKTPOHHbIN YHUBEp-
cutet BI'Y»



	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 применять естественнонаучные и общеинженерные знания, методы математического анализа и моделирования, теоретического и экспериментального исследования в профессиональной деятельности
	ОПК-1.1
	Знает основы математики, физики, вычислительной техники и программирования
	Знает постановки классических задач математического анализа; методы формулировки и доказательства математических утверждений; дифференциальное и интегральное исчисление функций одной и многих переменных
	ОПК-1.2
	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
	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
	ОПК-6
	Способен анализировать и разрабатывать организационно-технические и экономические процессы с применением методов системного анализа и математического моделирования
	ОПК-6.1;
	ОПК-6.2
	Умеет применять методы математического анализа для автоматизации задач принятия решений, расчета экономической эффективности и надежности информационных систем
	ОПК-6.3
	Владеет практическими навыками применения классических и современных методов математического анализа и проявляет готовность использовать их для решения прикладных задач.
	Направление/специальность ____________________________________________
	Дисциплина __________________________________________________________
	Направление/специальность ____________________________________________
	Дисциплина __________________________________________________________


