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1. Kog ¥ HaumMeHOBaHMe HanpaBrieHMA NOAroToBKM/cneunanbHOCTH:

03.03.02 ®dusuka

2. Mpodunb noaroroBku/cneymnanusaumna: Prsmka nasepHbIX N CAEKTPanbHbIX TEXHONOMNN;

dusmka TBepgoro Tena; AnepHaga v meguumHckasa dousnka.

3. KBanudmkaumsa BbinyckHuka: bakanasp

4. ®opma obyyeHun: o4Had

5. Kacheppa, oTBevarwan 3a peanmsaumio aucumnnuHbl: 0803 kadeapa matemaTnyeckom

dn3nKM 1 NHOOPMAaLIMOHHBLIX TEXHONOIMU

6. CocTtaButenu nporpammsbl: PatnHep Hanexna MapkoBHa, kaHanaat punaunko-

MareMaTn4eCcKnx Havyk, JOLEeHT

7. PekomeHpgoBaHa: HMC dusunyeckoro dakynbteTta BI'Y, npotokon Ne 5 ot 25.05.2023r.

8. YueOHbI roa: 2023/2024 Cemectp(bl): 1,2, 3




9.llenu n 3apaum y4eb6HOM ANCLUNIIUHDI
1. Llenb gncumnnunHbl — ndyyveHme anpgepeHumansHOoro u MHTerpanbHOro MCHNCIEHNs
OYHKUMM OOHOM BELLLECTBEHHOW NEepeMeHHON, Nnexallero B OCHOBE BCEX (PU3NYECKNX U
MaTeMaTM4YeCcKnx KypcoB, onpeaenéHHoro nHTerpana, Kotopbl npeacraBnaet cobon
Ba)KHbI BOMPOC Kypca MatemMaTmn4ecKoro aHanmsa Ha om3ndeckom doakynstete u uMeet
NPUNOXeHNa B 6ONbLUMHCTBE MaTeEMaTUYECKUX U (OU3NYECKUX OUCLUMNIINH,
anddepeHUnansHOrO N MHTErpanibHOrO0 NCYUCNEHUS HECKOMbKUX NEPEMEHHbIX,
KPUBOMMHENHBIX U MOBEPXHOCTHLIX MHTErpanos, YACMOBbIX PAOOB, UX CXOANMOCTH
(abcontoTHOM 1 YCNOBHOW), (PYHKUMOHAMNbHbLIX PSA0B, CTENEHHbLIX PSA0B, paguyca
CXOOMMOCTM CTEMNEHHbIX PALOB, a Takke psgoB Pypbe u nHTerpana dypbe.
2.  3agayv ANCUMNAWNHBI:
chopmumpoBaTh y CTYyQEHTOB NOHUMaHWE Poniu MatemMaTUKn B COBPEMEHHOM MUpe,
HayKe 1 NpakTUYeCcKon OeATENbHOCTM B M30paHHOM cneumansHOCTy;
00y4nTb CTYQEHTOB OCHOBHbIM NMOHATUSIM M METOA4AM pPELLUEHUS TUMNOBbLIX 3a4a4
MaTeMaTn4ecKoro aHanmasa B o0beémMe, 4OCTaTOYHOM AN U3yYeHUs n3nYeckmx
ANCUNNIINH HA COBPEMEHHOM Hay4YHOM YPOBHE, pa3BUTUE HABbLIKOB MaTeMaTM4YeCcKoro
MbILUSIEHWS;
. Hay4YnTb CTYOEHTOB 3PEKTUBHO UCMOMNb30BaTb MaTteMaTUYeCcKMi annapar npu
N3ydeHUn PU3NYEeCKUX OUCLUUMNIINH;
o dopMynmpoBaTh U pelatb NpodeccnoHarnbHble 3a4a4M C UCMNOMNb30BaHMEM
annapara MatemaTu4yecKoro aHanusa.

10. MecTo y4ye6HOM AucUMNIUHbI B CTpyKType OOl: Matematnyeckun aHanns OTHOCUTCA K
6a30BON YacTM MaTemMaTU4eCcKoro M eCTeCTBEHHOHAy4yHOro uukna. B pesynbsrate un3dyyeHus
6a30BoON YacTu UuMKNa CTYOEHT LOIKEH:

— 3HaTb OCHOBbI MATEMAaTU4YE€CKOro aHarnmnaa,

— yMeTb UCnonb3oBaTb MaTemMaTU4eckui annapar Ofsi OCBOEHUS TeOopeTUYeCKUX OCHOB
PU3MKN 1 pagnodun3nku;

— UCNosrnb30BaTb VIH(*)OpMaLI,VIOHHbIe TEXHOINOrMn ona peweHns CbVI3VI‘-IeCKI/IX 3ajav,;

— BJ1ag€Tb HaBblkaMW WUCMONIb30BAaHNA MaTemMaTU4ecKoro annapara Ana peweHund
(*)VI3VI‘-I€CKVIX 3agad, MeTogamMun OUeHKN SKCnepmmMeHTalribHbIX pe3yrbraTtoB

11. MnaHupyemble pe3ynbraTbl OOy4YeHMA NO AucuunnuMHe/Moaynio (3HaHUA, YMeHuUs,
HaBblKWN), COOTHECEHHbIEe C MIIaHMpYyeMbIMU pe3ynbTaTaMyM OCBOEHUA obGpa3oBaTesibHOM
nporpamMmbl (KOMNETEeHUUSAMN) U UHAUKATOPaMM UX AOCTUKEHUS:

Kog HasaHue Koa(bl) NHuaunkaTop(bl) lMnaHupyemble pesynbsraTtbl

KOMNETEHUMN 00yyeHns

OrlK- | CnocobeH OrllK- | Bnageet 3HaHusMHM [eMoHCTpupyeT 3HaHus

1 NPUMEHATb 1.1 dyHOAaMeHTanbHbIX dyHOaMeHTarnbHbIX 3aKOHOB
6aszoBble pasgenos MateMaTukn. | NpUpoabl M OCHOBHBIX (PU3NYECKNX
3HaHWA B N MaTeMaTUYeCKMNX 3aKOHOB.
obnactu
dun3unko-
mMaTtemaTunyeck




Cospaet n npumeHsieT
Matemartmnyeckme
MoJenu B cBoeun
npakTuyeckomn
AEeATENbHOCTM.

MpumeHseT puanyeckme 3aKkoHbl 1
mMaTtemaTuyeckme Metoabl Ans
peLLeHns 3agady TeopeTUYECKOro U
NPUKNagHoro xapakrepa.

nx n (Mnn) Ofl1K-
€CTecTBEHHbIX | 1.2
Hayk B cdoepe
CcBOen
npogeccmnoHa
NbHON
OeATENbHOCTU
Or1K-
1.3

YmeeT oueHuBaTb
rpaHnLbl NPUMEHUMOCTH
NCornb3yeMbIX
MaTeMaTn4ecKmnx
Mozenen npu peLueHnm
TMMNOBbIX
npodeccnoHanbHbIX
3agau.

Mcnonb3yeT NonoxeHusi, 3aKOHbI U
METOAbl €CTECTBEHHbIX HAYK ANs
peLleHnss NHXEHEPHbIX 3aday B
cdepe npodreccrnoHanbHoOn
0esaTenbHOCTW.

12. O6bem gucuunnuHbl B 3a4eTHbIX eauHuuax/yac.(s coomsemcmeuu ¢ y4e6HbIM MIaHOM) —

15/540

dopma NpoOMeXyTOYHOM aTTecTaLun:_3a4eT/aK3aMeH

13. TpynoemMKocCTb No Buaam y4yeoHom paboTtbl

TpyooemkocTb
Mo cemecTpam
Bua y4ebHon paboThl Bcero
1- cemecTp | 2- cemecTp | 3-1 cemecTp
AyOUTOpPHbIE 3aHATUSA 352 108 136 108
nekumm 176 54 68 54
B TOM yucne: | npaktnyeckue 176 54 68 54
naboparopHble
CamocrtosaTensHas pabora 76 28 20 28
B TOM 4ucne: Kypcoas pabota
(MpoekT)
dopma NPoMeEXyTOHHON 112 44 24 44
aTTectraumm
(3k3ameH — 4ac.)
540 180 180 180




13.1. CogepxaHue AUCLUUNIINHBI

n/n Peanusauyusa
pasgena
HanmeHoBaH AvctunnvA
ne pasgena CopepxaHune pasgena aUCUUnnHbI nombclauc.l,bro
ANCLMNNINHBI »
OHNamnH-
Kypca,
QYMK *
1. Jlekumn
1.1. | BeegeHne B [I. MHoxecTBa. Onepauum Hag MHOXECTBaMM. Kypc:
matematmnyec | OTobpaxeHnsa. BzaanMHo ogHO3Ha4YHble OTODOpaXKeHus. MaTtemartunye
KW aHanus O6paTtHoe oTobpaxkeHue. CKMNN
2. Yncnosble MHOXecTBa. AKCMOMbI OeNCTBUTENbHbIX aHanms.
Jyncen. Metog maremaTnyeckon NHOAYKUUKN. BUHOM CewmecTp 1.
HbloToHa. CneumnanbsHo
3. KomnnekcHble yncna v onepauun Hag HUMMU. cTb 03.03.02
TpuroHomeTpuyeckasa n nokasatesibHaga qopMbl - dusumka
KOMMSIEKCHOIO Yncna. (vsu.ru)
4. To4yHble BEPXHSS N HXKHASA rPaHULbl MHOXECTB.
CBOMCTBO NOSTHOTbI MHOXECTBA BELLECTBEHHbIX YMCETT.
5. Jlemma 06 oTAENMMOCTU MHOXECTB. JleMMbl 0 cucteme
BMNOXEHHbIX OTPe3KoB. CHETHbIE N HECHETHbIE
MHOXeCTBa.
1.2. | lNpeaen 6. Yuncnosble nocnegoBaTenbHOCTU. BeckoHeyHO manbie
nocnegosare n 6eckoHe4HO BGonblune nocnegosatenbHocTU. Mpeaen
NbHOCTU nocnegoBartenbHOCTU. ApudoMeTnYeCKNe CBOUCTBA
npegena nocrnegoBaTenibHOCTU.
7. [MpegenbHbIM nepexod B HepaBeHcTBax. CBoNcTBa
nocnenoBaTtenbHOCTEN, UMEKLLMX Npeaen.
8. Teopema Beneplutpacca o npegene MOHOTOHHOW
nocnegoBartenbHOCTU. Yucno dnnepa «ey.
9. YacTtunyHble npenensl. BepxHuin n HWXHU npeaensl.
Teopema bonbuaHo—Beneplutpacca.
10. Kputepun Kowwn ans nocnegoBaTenbHOCTEN.
1.3. | lNpegen 11. MNpenen yHKUnK. SKBUBANEHTHOCTb onpeaeneHni
dyHKUMM npegena no lervHe 1 no Kowwu.
12. ApudpmeTtuyeckme ceomcTea npegena oyHKUNn.
MpeaenbHbI Nepexoq B HepaBeHcTBax. JIokanbHble
CBOMCTBA (PYHKLUUW, UMEIOLLUX npeaen.
13. 3amevatenbHble npegensl.
14. OgHocTopoHHME npeaensl MOHOTOHHbLIE YHKLMN.
[Mpenen MOHOTOHHOW (PYHKLMN.
15. Kputepun Kowwm cyliectsoBaHus npegena yHKUMK.
Knaccudumkaumss 6eckoHe4YHO ManbiX 1 6eCKOHEYHO
6onbwnx BenmyinH. O-cMBONMKA.
1.4. | HenpepbiBHbl [16. HenpepbiBHOCTb byHKUMKM B TouKe. CBONCTBA

e yHKUMn

HenpepbIBHbIX YHKUMA. HeNpepbIBHOCTL COXHON
YHKLUUN.

17. OnemeHTapHble PyHKUMU. HenpepbiBHOCTb
anemMeHTapHbIX PyHKUMN. Knaccudumkaumsa Tovek

paspsbliBa. [pumepsl.




18. 1 n 2-a9 Teopembl Kown o yHKUNAX, HENPEPbLIBHLIX Ha
oTpeske.1 n 2-a Teopembl BenepLutpacca o pyHKUMSAX,
HenpepbIBHbIX HA OTPE3Ke.

19. PaBHOMepHas HenpepbIBHOCTb OYHKUMN. Teopema
enHe-KaHTOpAa.

1.5.

MpownsBoaHas
dyHKLMM

20. MNpounssogHas pyHKUNKN B TOUKe. [eoOMeTpn4eckmm n
dusunyeckmi cmbicn. Npumepsl. OuddepeHuman
dyHKkuumn. Mcnonb3oBaHne andpdepeHunana ans
NpUBNMXeHHbIX BbluncneHnn. Ceasb
AndpepeHUnpyeMoCTn U HenpepbiBHOCTU. [Mpasuna
AnddepeHLmpoBaHuS.

21. MNpounsBogHasn cnoxHon yHKkuun. NpounssogHas
obpaTHOM byHKLMK. [IPON3BOAHbIE ANEMEHTaPHbIX
JYHKLUUN.

22. IuBapmnaHTHOCTb oOpMbI NepBoro anddepeHumnana.
[MpounsBogHaa PyHKUUKU, 3aJaHHON NapamMeTPUYeCcKu.
[MpownssoaHble N auddepeHumansl BbICLUMX MOPSAKOB.
[Mpasuno JlenbHuua.

1.6.

TeopeMmbl 0
AndpepeHLm
pyembIX
dYHKUMAX

23. BospacTtaHue u ybbiBaHUe OyHKLUN B TOYKeE.
JlokanbHble akcTpemMyMbl. Teopema Pepma.

24. Teopembl Ponga n Jlarpanxa. Teopema Kowwn.

PackpbiTne HeonpegenéHHocten. Npasuno Jlonutans.

25. dopmyna Tennopa ¢ OCTaTOYHbIM YIIEHOM B hopme

MeaHo. ®opmyna Tennopa ¢ 0CTaToOYHbIM YSIEHOM B

dopme Jlarparxa ®opmyna Tennopa Ana OCHOBHbIX

dYHKLUUN.

26. [loctaToyHbIE yCrioBus akcTpemyma (1-e, 2-e n 3-e

AocT. Ycn.).

27. Bbinyknble yHKUMK. Touku nepernba. ACUMNTOTLI.

VccnepoBaHue noBeaeHUs yHKLUMA C MOMOLLIbIO

NPOU3BOAHbIX.

1.7.

Heonpenené
HHbIN
nHTerpan

28. [NepBoobpasHasa u HeonpeaeneHHbIN NHTerparn.
CeoicTBa HeonpeaeneHHoro nHterpana. TabnuyHole
WHTerpanbl. 3aMmeHa nepemMeHHbIX. IHTerpnposaHmne no
YyacTam.

29. HTerpupoBaHmne npocTenwmx apoben nepeoro,
BTOPOroO 1 TPETbErNo TUMOB.

30. IHTerpupoBaHmne npocTenmx apoben 4YeTBepToro
Tuna. HTerpmpoBaHue paunoHanbHbIX (OYHKLUA.

31. IHTerpupoBaHue HEKOTOPbIX MPPaLMOHATIbHOCTEN.
BuHoMMHanbHbIEe anddepeHumansl.

32. dopmyna dunepa n €€ NnpuMmeHeHne Ans BbIYUCHEHNS
WHTErpanos.

33. MHTerpupoBaHue dyHkumin R(sin x, cos Xx).

. oinH n
34. IHTerpupoBaHue yHKLUMA S X-COS X
icnonb3oBaHne opMyn NOHMKEHNA CTEMEHN.

1.8.

OnpepenéxH
bl MHTErpan
n ero

NPUNOXeHns

35. OnpeneneHHbl nHTerpan. MNpumepsbl UHTErPUPYEMON U
HeuHTerpupyemon gyHkumn. Heobxogmumoe ycnosue
NHTErpUpPyemMocCTu.

36. BepxHue n HMxHMe cymmbl Japby. Vx ceoncTtia.
Heobxoammoe 1 goctatovHoe ycrioBus
NMHTerpmpyemocTun. Knaccbol MHTErpupyemMbix OyHKLMNA.

OCHOBHblE CBONCTBA MHTErpUpyeMblX PyHKLMI U




onpeaeneHHoro nHTerpana.

37. CBoncTBa onpeaeneHHoro nHTerpana, Bolpaxxaembie
HepaBeHCTBaMW. NHTerpanbHasi Teopema 0 CpeaHeEM.

38. OnpeaeneHHbIn HTerpan kak yHKLNA BEPXHEro
npeagena. ®opmyna HetotoHa-JlenbHumua.

39. PasnnyHblie dopmbl 3agaHna KPpMBbIX Ha MOCKOCTU N B
npoctpaHcTBe. CnpsimnsemMble KpuBble. [AnvHa
cnpsMngemMoun Kpueon. BeluncneHne anmnHbl KpUBOM C
NOMOLLbIO ONpeaenieHHOro nHTerpana.

40. KBagpupyemble courypbl Ha nriockocTu. MNnowans
nnockon urypbl. BeipaxkeHne nnowaau
KPUBONMHENHOW TpaneLuun ¢ NoOMoLLb OnpeaereHHoro
WHTerpana.

41. O6BbEM 1 Nnowagb NOBEPXHOCTU TEN BPaLLEHUS.

dusnyeckme NpUIIoKEHNS.

1.9.

HecobcTBeHH
ble
NHTerpansi

42. HecobcTBeHHble nHTerpansi | poga. Teopemsl
CpaBHEHMS.

43. HecobcTBeHHble nHTerpansi || poga. Teopemsl
cpaBHeHus. [MaBHOE 3Ha4YeHne HeCobBCTBEHHOTIO
WHTerpana.

44, AGcontoTHasa 1 yCnoBHas CXOAMMOCTb HECOBCTBEHHbIX
WHTErpasnos.

1.10.

OyHKUUK
HEeCKONbKNX
nepemMeHHbIX

45. @YHKUNN HECKOMbKUX NepeMeHHbIX. paduk dyHKUmMm
ABYX NEPEMEHHbIX. JIMHUK 1 NOBEPXHOCTUN YPOBHS ANS
dYyHKUMI OBYX N Tpex nepeMeHHbIX. MeTpuyeckoe
NpocTpaHCcTBO NMpsiMoyronbHbIE U LWapoBble
okpecTHocTW. [penen nocrnenoBaTenbHOCTM TOYEK B
npocTpaHcTse. [1pegen yHKUMM HECKONBKNX
nepeMeHHbIX.

46. HenpepblBHOCTb PYHKLMN HECKOIBbKUX NEPEMEHHbIX.
HenpepbIBHOCTbL NO OAHOW NEPEMEHHOMN.
HenpepbIBHOCTb CIOXHOW (PYHKLMW.

47. YacTHble npounssoaHble. uddepeHunan.
Heobxoaumoe ycnosue guddepeHunpyemoctm
dyHKUMN. [eoOMEeTPUYECKUA CMbICIT YaCTHbIX
Npoun3BoAHbIX. [locTaTovHOE ycrnosue
anddepeHUMpyeMOCTU OYHKLUN.

48. Teopema o0 audpepeHUNPYEMOCTU CITIOXKHON (PYHKLMN.
dopmyna ans BblYUCIEHNSA YaCTHbIX MPOU3BOAHbIX
CINOXHOWN OYHKUMN.

49. HacTHble Npon3BOAHbIE BbICLUMX NOPSAKOB. Teopema o
paBeHCTBE CMeLUaHHbIX NPOon3BOAHbIX. [lepBbin 1
BTOpOV AnddepeHumansl.

50. 3ameHa NnepeMeHHbIX B YaCTHbIX NPON3BOAHbIX
nepBOro 1 BTOPOro nopsigka.

51. HesiBHble pyHKUMK. Teopema O HesIBHOM (DYHKLINM.
Matpuua Akobun. AkobmnaH. BsaumHo ogHO3Ha4YHbIE
oTobpaxeHnd. Teopema 06 obpaTHOM PYHKLNAX.

52. ndpdepeHunpoBaHne yHKLUNA MHOTUX NePEMEHHbIX,
3a[aHHbIX HESIBHO M napameTtpuyeckun. dopmyna
Tennopa ana yHKUMA MHOMMX NepeMEHHbIX.

1.11.

SKCTpEMYM
dOyHKUMM

53. DKCTPEMYM (PYHKLMM MHOMMX NEPEMEHHbIX.

Heobxognmble ycnosusa akctpeMyma. [JoctatouHble




HECKOJTbKMX
nepeMeHHbIX

YCroBUs 3KCTpemyma.
54. YCNoBHbIN 3KCTpeMyM. [1psamon MeTop, OTbiCKaHUS
yCrnoBHOro akctpemyma. Metog JlarpaHxa oTbiCKaHUS
YCITOBHOIO 3KCTpEMyMaA.

1.12.

KpaTHble
NHTerpansl

55. [1BorHOM nHTerpan. CBomncTeBa ABOWHOIO MHTErpana.
Teopema o cBeeHMM OBOWNHOINO MHTErpana K
NOBTOPHOMY.

56. 3ameHa nepemMeHHbIX B ABOMHOM UHTerpane. ®opmyna
AN8 BbIYUCHEHNS NNoWaamn B KPUBOSTMHENHBIX
KoopauHaTax.

57. TporHoM nHTerpan. CeegeHne TPOMHOINO MHTErpana K
NMOBTOPHOMY.

58. 3ameHa nepemMeHHbIX B TPOMHOM uHTerpane. Nepexoq
K cheprnyeckum 1 UMNNMHOPUYECKUM KOopaMHaTaMm.

59. NpunoxeHnsa 4BOWHOIO U TPOMHOIO MHTErpana.

1.13.

KpuBonunHen
Hble
NHTerpanoi.

60. KpnBonnHenHole nHTErpansl NnepBoro poaa.
HatypanbHbin napameTp kpuson. CBegeHue
KPMBOMMHENHOIO UHTErpana K onpeaeneHHomy.
BeKTOpHbIN aneMeHT NMHUN 1 OnuHa Oyrn.

61. KpuBonuHenHbie nHTerpansl BTOporo poga. CeegeHne
K onpegeneHHoMy uHTerpany.

62. opmyna NpmHa. YcnoBms HE3aBMCUMOCTH
KPUBOSIMHENHOIO MHTErpana BTOpPoro poga ot nyTu.

1.14.

lNoBepXHOCTH
ble
NHTerpanbl

63. NoHsATHe noBepxHOCTUN. KpUBONMMHENHBLIE CUCTEMbI
KoopauHaT Ha NOBEPXHOCTU (BHYTPEHHWE KoopaAMHaThl).
YpaBHeHMe KacaTenbHOM NIIOCKOCTU K MOBEPXHOCTU.
64. [Nnowanb noBepxHOCTU. [1OBEPXHOCTHLIE UHTErpanbl
nepsoro poga. Popmynbl AN BbIYUCIIEHNS
NOBEPXHOCTHbIX MHTErpanoB NepBoro poga Ans
napamMmeTpuyeckn 1 SBHO 3aaHHbIX NOBEPXHOCTEN.

65. OQHOCTOPOHHME N OBYCTOPOHHME NMOBEPXHOCTMU.
[MoBEepPXHOCTHLIE MHTErparnbl BToporo poga. Popmynbl
AN8 BbIYUCHEHNS MOBEPXHOCTHbLIX NHTErpasios BTOPOro
poaa Ansa napameTpuyeckn U IBHO 3aaHHbIX
NOBEPXHOCTEN.

66. Popmyna Octporpagckoro. Popmyna Crtokca.

1.15.

OneMeHThbl
Teopun nons

67. CkansipHble 1 BeKTopHble nosns. [ponssogHas

CKansapHoro nons no HanpasneHuto. MpagmeHT

ckanapHoro nons. [uesepreHumsi 1 potop BEKTOPHOIO

nons.

68. Oneparop Habna. MNpaBuna gencTeusa ¢ onepaTtopom

Habna. 3anncb OCHOBHbIX AnddepeHunanbHbIX

onepauun n ¢ NOMOLLbI0 onepaTopa Habna.

69. NoTOK BEKTOPHOIO Monsi Yepes NoOBEPXHOCTb.

WHBapuaHTHOe onpegeneHue aneepreHumn. dopmyna

aycca-OcTporpagCcKkoro B TepMUHAX TEOPUN NOSIS.

70. Linpkynaumnsa BeKTOPHOro nomns BAOMb KPUBOMW.
MHBapuaHTHOE onpeaeneHune potopa. Popmyna Ctokca.

71. MNoTeHunanbHble BeKTOpHbIe Nons. ConeHonaanbHble
BeKTOpHbIe nons. JuddepeHuunanbHble onepaunmn
BTOpOro nopsigka. Onepatop Jlannaca.

72. KpnBOnMHENHbIE OPTOroHanbHble KOOPANHATbI.
KoadhdpumumeHTol Jlama. 3anmcb OCHOBHbIX




AnddepeHumanbHbIX onepauni B KpUBOITMHENHBIX
KoopauHaTax.

1.16.

Uuncnosble
psabl

73. Yncnosble psgbl. CBoOMCTBa CXOOALLNXCA PAOOB.
Heobxognumoe ycnosue cxoguMocTu psaa.
leomeTpuyeckas nporpeccud. FapMmoHu4eckun pag.
74. NepBasa u BTOpasi TEOpeMbl CpaBHEHUS AN
nonoxmtenbHblx paaoB O606LWEeHHbIN rApMOHUYECKUIA
pag (psg Ovpuxne). TpeTbsa Teopema CpaBHEHUS.
Mpun3sHakn Kowwn n Janambepa. MHTerpanbHbii npu3Hak
Kowum.

75. Pagbl ¢ npon3BonbHbIMK YneHamMmu. AGcontoTHas u
yCrnoOBHasi CXO4MMOCTb. 3HaKkovepeayrLmecs paapl,
npusHak JlenbHuua. Npumep yCnoBHO cxogsLlerocs
psga. Teopema o nepecrtaHoBKe YrieHOB abCoMTHO
cxogswero psga. Teopema o nepectaHOBKe YreHOB
YCINOBHO cxoasueroca psga (teopema PumaHa).

1.17.

dyHKUnoHan
bHblE "
CTEeNeHHble

psabl

76. dyHKUMOHaNbHbIE NOCNeoBaTeNbHOCTU U pAabI.
MoTove4vHast n paBHoMepHas cxoaumocTu. [NpusHak
Beneplwtpacca paBHOMepHOW CXOANMMOCTU paga.
CsowncTBa paBHOMEPHO CXOAALLNXCS
nocnenoBarteribHOCTEN N PAOOB.

77. CTeneHHble pagbl. IHTepBan un pagnyc CXO4MMOCTW.
Teopema Abens.

78. PaBHOMepHasa cxoauUMOCTb CTENEHHOro psiga. Teopembl
O HENpepbIBHOCTN CYMMbl CTENEHHOTO psiga. Teopemsbl O
NOYSIEHHOM UHTErpupoBaHMn U guddepeHuUnpoBaHn
CTEMNEHHbIX PALOB.

79. PasnoxeHne OyHKLMN B CTENEHHOW psj,.
Heobxognmoe ycnoBue pasnoxeHnsa pyHKUMm B
cteneHHoun pag. Psag Tennopa. [loctatodHoe ycnosue
pasnoXeHns PYHKUNKN B CTENEHHOMW pPsa.

80. PasnoxxeHne OCHOBHbIX 3NeMeHTapHbIX OYHKUUI B
cTeneHHon psag. AHanutndeckue QyHKUNN.

1.18.

WHTerpansl,
3aBucsaLlme
oT

napameTpa.

81. OnpeaoeneHHble NHTerpansl, 3aBucsALMe OT NapameTpa.
OnddepeHumpoBaHe N NHTErPUPOBaHNE UHTErpanos
no napametpy. lamma u 6eta dyHKLMM Innepa.

82. HecobCTBEHHbIE MHTErpanbl, 3aBUCALLNE OT
napameTpa. PaBHoMepHas CXoANMOCTb HECOBCTBEHHbIX
WHTerparos.

83. Bbiuncnenue nHterpana lNyaccoHa. Boluncnexne
nHTerpana OQupuxne.

1.19.

Pagbl ®dypbe
n
npeobpasoBa
Hne ®dypbe.

84. Nepuogmnyeckme pyHkunn. OcHoBHas
TpuUroHomeTpuyeckasa cuctema. Psg dypbe no OCHOBHOM
TPUrOHOMETPUYECKON CUCTEME.

85. O6wun pag Pypbe. CpegHee KBagpaTUyHOE
OoTKINoHeHne. CBOMCTBO YaCcTUYHbIX CyMM psaaa dypbe.
HepaBeHcTBO beccens.

86. KomnnekcHas goopma TpUroHOMETPUYECKOro psiaa
dypbe. TeopeMbl O CXOOAUMOCTU N paBHOMEPHOW
cxogumocTu psga dypbe.

87. TpuroHomeTpuyecknin pag Pypoe Ha otpeske [-1,1]. Pag
dypbe No cuHycam n nNo kocuHycam. NHterpan dypbe

Kak npegensHasa popma psga Pypbe. KomnnekcHas




dopma uHterpana dypbe.
88. NpeobpasosaHue Pypbe. CBoricTBa NpeobpasoBaHns
dypbe. KocnHyc n cuHyc npeobpasoBaHue Pypbe.

2. NpakTn4yeckmne 3aHATUA

2.1. | BBemenve B |1. HepaseHcTtBa c Mogynem. OKpeCTHOCTb TOYKU Ha Kypc:
Matemarmye BELLLECTBEHHON OCW. MatemaTtuye
ckun aHanma . O6patHasa dyHKkums. padmkn OCHOBHbIX CKuu

aneMeHTapHbIX PYyHKUMIA. yHKLMM sgn X, |X].[X], {X}. aHanms.
3. [NpeobpasoBaHus rpadmKos. Cemectp 1.
4. MeTtog matemMaTtnyeckon NHOYKUUN. CneumanbHoO
5. [encrtBus HaQ KOMNMAEKCHBIMU YMCNaMu. cTb 03.03.02
6. KOHTponb TekyLuen ycneBaemocTu. - ®uamka
(vsu.ru)

2.2. MNpenen 7. TMocnepoBaTtenbHocTn. CBOMCTBA

nocrniegoearte | nocnegoBaTenbHOCTEN.
NBbHOCTH 8. beckoHe4yHOo marnble n 6eckoHe4vyHo 6onblune
nocneaoBaTeribHOCTH.
9. [lpepen nocnegoBaTenbHOCTH.
2.3. Mpenen 10. Npenen yHKunK.
PYHKLUMN. 11. 3amevatenbHble npegensl.
12. CpaBHeHMe 6eCKOHEeYHO MarnblX U 6ECKOHEYHO
OO0MbLUNX BENUYMH.

2.4. | HenpepsbiBHbl [13. OgHOCTOpPOHHME npeaensl. Keanudukauma Touek
e oyHKUMn paspbiBa.

14. KOHTpOMb TEKYLLEN yCneBaemMoCTH.

2.5. | MNpowussogHa [15. Tabnuua npounssogHbIX. [paBuna HdomaluHsas
A PYHKUMN anddepeHunpoBaHus. K/p

16. [NponsBogHasi CIIOXHON PYHKLUMW. «lMocTpoeHu
17. Nlorapnpmmnyeckas nponssogHas. e rpaduka
18. MNponsBogHbIe BbICLLUMX NOPAAKOB. YHKUNNY
19. OudbdepeHunan. OuddepeHumnansl BbiCLLUMX

NopsIAKOB.
20. MNpounssogHas HeABHOW (PYyHKLMN.
21. NMpomnssogHas o6paTtHON yHKLNN.
22. [NponssogHasg napameTpuyeckn sagaHHoON PyHKLUNN.

2.6. | Teopembl 0 [23. [NpaBuno Jlonutans.
andpdepeHy 24, dopmyna Tennopa. OCHOBHbIE NPUEMbI Pa3roXeHUs
npyembix no popmyne Tennopa.

YHKUMAX 25. ccnegoBaHne nosefeHns oyHKUUM C MOMOLLbIO
NPOU3BOAHOMN.
26. [MocTpoeHune rpapunkoB yHKUUN.
27. KOHTpOnb TeKyLen ycneBaemMocCTu.

2.7. | Heonpepené 228. BbluncneHne NnpocTenunx MHTerpanos ¢
HHbIN NCcnonb3oBaHNEM TabrnmnyHbIX UHTErPanoB 1 CBOWCTB He-

NHTEerpan onpeneneHHoro nHrerpana.

29. NogseneHve nog 3Hak anddepeHuymana.
WNHTerpupoBaHue no 4yactsm.

30. MHTerpupoBaHme npoctenwmnx gpoben.

31. IHTerpupoBaHue paumoHasnbHbIX QYHKLNNA.

32. IHTerpupoBaHue HEKOTOPbIX MppPaLMOHaITIbHOCTEN.
BuHoMunHanbHble anddepeHumansoi.

33. dopmyna Jdunepa n eé npumeHeHue Aris BblYUCIEHUS

MHTErpasnos.




34. IHTerpupoBaHue HEKOTOPbLIX TPUTOHOMETPUYECKNX
JYHKLUUN.

35. Micnonb3oBaHne doopMyn NMOHWXEHUS CTENEHMN.

36. KOHTpOnb TekyLen ycneBaemocTy.

2.8. | OnpegenéHH {37. BoluncneHune onpenerneHHbIX MHTerpanos. 3aMmeHa HdomaluHsas
bl UHTErpan nepeMeHHbIX N UHTErPUPOBaHUE MO YacTsM. KOHTPOnbHa
n ero 38. BbluncneHnune nnowwaan ninockux guryp. BelumcneHve A paborTa.
NPUNOXEHNA ANMHbI gyTu.
39. Bbluncnenne o6beMOB 1 nnoLwanen NnoBepxXHOCTEN
BpaLLEeHus.
2.9. | HecobctBeH WKO0. BblumncneHne HecobCTBEHHbIX MHTErpanos | poga.
Hble 41. BbluncneHme HecobCTBEHHbIX MHTerpanos |l poaa.
NHTEerpansbl
2.10. | ®yHKUMM 42. padomk pyHKUMN OBYX NEepPeMEHHbIX. JInHUN 1
HECKOJTbKNX NOBEPXHOCTU YPOBHSA NS (OYHKLNN OBYX N Tpex
nepeMeHHbIX nepeMeHHbIX.
43. lNpenen n HenpepbIBHOCTb (PYHKLMN HECKOMBbKUX
nepeMeHHbIX.
44. YacTHble npounssogHble. MonHein guddepeHunan.
45. AnddepeHumpoBaHme CROXHON U HEABHOW DYHKLINMN.
46. NpounssogHasa no HanpaeneHuto. pagueHT.
47. YacTHble npon3BogHble U AnddepeHumnansl BbICLLNX
nopsaaKoB.
48. 3ameHa NnepeMeHHbIX B YaCTHbIX MPON3BOAHbIX
nepBOro 1 BTOPOro nopsigka.
49. dopmyna Tennopa anst QYHKUNA MHOTUX NEPEMEHHbIX.
2.11. | Okctpemym  B0. HaxoxaeHue skcTpemyma OYHKLMM HECKOITbKUX
dyHKUMN nepeMeHHbIX.
Heckonbkux  51. lNpaMon meTon OTbICKaHWUS YCITOBHOMO 3KCTpeMyma U
nepeMeHHbIX meTog JlarpaHxa.
52. KoHTponb TekyLen ycrneBaemMocCTy.
2.12. | KpaTHble 53. BbluncneHne gBonMHOro nHTerpana. 3ameHa npegenos
NHTerpanbl WHTErpupoBaHne B NOBTOPHOM UHTerparne.
54. 3ameHa nepemMeHHbIX B IBOMHOM UHTerparne.
55. BoluncneHne TponHOro nHterpan.
56. [Nepexon Kk cpepnyecknum N LUIMHAPUYECKUM
KoopauHaTam.
57. [NpunoxeHnsa 4BOWHOIO U TPOMHOIO MHTErpana.
2.13. | KpuBonuHen [58. KpuBonunHenHbie NHTErpanbl NnepBoro poaa.
Hble 59. KpnBonuHenHble nHTerpasnsl BTOPOro poaa.
nHterpansl.  60. NpumeHeHne dopmynsl ['puHa Ans BblYMCIEHNA
KPUBOMNHENHBIX MHTErpanoB BTOPOro poaa.
HaxoxgeHne oyHKuumM no nosiHomy aundpdepeHuunany.
61. KOHTpONb TEKyLLEN YyCNEBAEMOCTH.
2.14. | [loBEPXHOCTH [62. YpaBHEHNE KacaTeNlbHOM NSTOCKOCTU K MOBEPXHOCTH.
ble 63. BbluncneHne NoBEPXHOCTHbIX MHTErpasnoB NepBOro
NHTerpanbl poaa.
64. BbluncneHne NoBepPXHOCTHbIX MHTErpanoB BTOPOro
poaa.
65. MpnumeHeHnne popmyn OcTtporpagckoro n CTokca.
2.15. | OnemeHTbl  66. BbluncneHue rpagneHTa cKansapHoro nons. [omaluHasn
Teopun nona B67. Beluncnenne gmeepreHUmMm n potopa BEKTOPHOIO MOSISA. | KOHTPOsSibHA
68. [lencTtBus ¢ oneparopom Habna. 3anncb OCHOBHbIX 51 paboTta




anddepeHumanbHbIX onepawumi 1 ¢ NOMOLLIbHO
oneparopa Habna.
69. Lnpkynauma n pabota BEKTOPHOrO Nons.
70. NoToK BEKTOPHOIO Mnonsi Yepes noBEPXHOCTb.
71. lNoTeHunanbHble 1 coneHonaanbHble BEKTOPHbIE MONS.
72. Onepartop Jlannaca.

2.16. | Yucnoseble 73. Yncnosble pagbl. Heobxogumoe ycrnoBue CXoammocTu
paabl psga.

74. TeopeMbl cpaBHEHUS ANSA NONOXUTENbHbIX PSA0B.
75. Mpwn3naku Kowwn n Janambepa.

76. NHTerparnbHbIn Nnpu3Hak Kowww.

77. 3Hakouyepenyowmeca psabl, npusHak Jlenbxuua.
78. PewleHne 3agay Ha pasrvyHble NpU3Haku.

2.17. | ®yHkumoHan [79. CTeneHHble pagbl. IHTepBan u pagnyc CXO4MMOCTW.
bHblE U WccnenoBaHve noBeeHNs B rpaHUYHbIX TOYKaX.
cteneHHble  80. PasnoxeHne OyHKLUMM B CTENEHHOW psg.
psagbl 81. KoHTponbHas pabora.

2.18. | NuTterpanbl, 82. HTerpanbl, 3aBucdLLne OT napamMmeTpa.
3aBucawme  B83. QuddepeHunpoBaHne U MHTErPUPOBaHUE MHTErpanos
oT no napameTpy.
napametpa. 84. lamma n 6eta pyHKUMM Jrnepa.

2.19. | Pagbl ®ypbe 85. PasnoxeHne pyHKumnm B psag Pypbe No OCHOBHOM
n TPUrOHOMETPUYECKON CUCTEME Ha OTpesKe [ 4, 4.
npeobpasoBa 86. PasnoxeHne gyHKUMI B psig Pypbe No OCHOBHOWM
Hue dypbe. TPUroHOMETPUYECKON cucteme Ha otpeske [-1,1].

87. Pag ®ypbe No cMHycam m no KOCMHycaMm.
88. KoHTponbHas paborta.

13.2. Tembl (pasgenbl) ANCUMNNANHBI U BUObI 3aHATUN

HanmeHoBaHue Buabl 3aHATMI (KONWMYECTBO 4YacoB)
Ne n/ TEeMe Mpaktnye | Jlabo C
n (paspena) Nekumn P pat .amocrosiTens Bcero
ckue OpHble Haga paboTta
ANCLUMNNNHBI

1.1. BeseneHuve B
MaTeMaTUYeCKnn 10 12 - 6 28
aHanms

1.2. Mpenen
nocriegoBaTenbHOCT 10 6 - 6 22
n

1.3. Mpegen gyHKUMmn 10 - 6 22

1.4. | HenpepbiBHblE 8 4 i 2 14
dyHKUMM

1.5. MpounseoaHas 6 16 i 6 28
dyHKUMM

1.6. | Teopembl 0
anddepeHumnpyembl 10 10 - 4 24
X OYHKLMSAX

1.7. HeonpeaenéHHbin 14 18 i 6 38
NHTErpan

1.8. OnpenenéHHbin
WHTEerpan v ero 14 6 - 4 24
NPUIIOXEHNSA




1.9. HecobcTBeHHbIe 6 4 - 2 12
NMHTEerpans.l

1.10. | ®YHKLMN HECKOSBbKNX 16 16 - 4 36
nepemMeHHbIX

1.11. | SkcTpemym yHKUMK
HECKOMbKUX 4 6 - 2 12
nepeMeHHbIX

1.12. | KpaTHble nHTerpanbl 10 10 - 4 24

1.13. | KpuBonuHenHsle 6 8 . 4 18
NMHTEerpanbi.

1.14. | [loBEPXHOCTHbIE 8 8 ) 2 18
NHTErpansl

1.15. | OGnemeHTbI TeOpUK 12 14 } 6 32
nons

1.16. | Yncnosble psgbl 6 12 - 4 22

1.17. | ®yHKUMOHAnNbHbIE N 10 6 - 2 18
CTeneHHble paabl

1.18. | NHTerpansil,
3aBucsALLME OT 6 6 - 2 14
napameTpa.

1.19. | Psagbl ®ypbe un
npeobpasoBaHne 10 8 - 4 22
dypbe.
WToro: 176 176 - 76 428

14. MeTogunyeckne ykasaHusa onsa odby4arowmxcsa no 0OCBOEHUIO AUCLUMNIIUHDI

[1ns oCBOEHNA Kypca CTYAEHTY peKkOMeHAYeTCH nocewaTb NEKUNOHHbIE U NMpakTuyeckme
3aHATUSA, KOHCNEKTUPOBATL Nekumun. Nepen cneaytowen nekunen Heobxoanmo npopabartbiBaTh
AoMa maTepuan, 3anMcaHHbIN Ha NpeablayLwen nekumm ¢ npuBrieYeHnemM pekomeHayeMom
OCHOBHOWM nuTepaTypbl. [1na 6onee NoONHOrO OCBOEHUS Matepmana pekoMeHayeTcs
03HaAKOMUTLCA C AOMNOMHUTENBHOW NUTEPATYPON NO yKkasdaHHbIM BornpocaM. Heobxoaumo
pellaTb AOMa NOSTHOCTLIO AOMAaLLHEE 3a4aHune 1 B criydae 3aTpyaHeHun obpaluarbes K
npenogasartensiM 3a pasbsiCHEHUSAMWN.

15. lepeyeHb OCHOBHOW W [AOMNOSNIHUTENILHOW FNUTEpPaTypbl, PECypCOB WHTEPHET,

Heob6XxoAUMbIX ANsi OCBOEHUA AUCLMUMIMUHBI (Crucok numepamypbl 0hOPMISEMCs 8 CO0meemcmeauu
¢ mpebosaHusmu MOCT u ucrionb3yemcsi obuw,asi ckeo3Hasi Hymepauyusi 0r1s ecex audo8 UCMOYHUKO8)

a) oCHOBHas nuTeparypa:

Ne n/n MNcTouHUK

®duxtenronbu, I M. OcHoOBbI MaTemaTu4eckoro aHanmsa. Yactb 1 : yuebHuk. Y. 1/
1 duxterronoy . M. — 11-e uaa., ctep. — 2019 .— 444 c. —<URL:
https://e.lanbook.com/book/112051>

®uxteHronbu, . M. OcHOBbI MaTemaTnyeckoro aHanuaa. Yactb 2 : y4ebHuk. Y. 2/
2 duxterronby I M. — 10-e nag., crep. — 2019 .— 464 c. —<URL.:
https://e.lanbook.com/book/115730>

3 MBaHoBa, E. E. AnddepeHumanbHoe ncuncrneHmne yHKLUnUM OgHOro nepeMeHHoro :
yuebHuk ans Bysos / E. E. iBaHoBa; noa pea. B. C. 3apybuHa, A. IN. KpuwwieHko -
Mockea : N3gatenbctBo MI'TY mnm. H. 3. baymaHa, 2017. - 407 c. (MatemaTunka B




TexHun4yeckom yHusepcuteTe) - ISBN 978-5-7038-4631-5. - TekcT : aneKTpoHHbIN //
OBbC "KoHcynbraHT ctygeHTa" : [canT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785703846315.html

6) gononHuTenbHaa nuTeparypa:

Ne n/n

NcToYHUK

MnbmH B.A., TlosHak 3., OcHoBbl MaTemaTudeckoro aHanmsa. M.:
dusmatnut. Y.1 - 2005, 7-e n3g., 648 c.;

MnbmH B.A., TlosHak 3., OcHoBbl MmaTemaTudeckoro aHanmsa. M.:
duamatnut. Y.2 - 2002, 4-e n3n., 464 c.;

bynak, 6.M. KpaTtHble nHterpans! u pagbl : y4ebHuk / 6.M. bygak, C.B. PomuH. —
Mocksa : Puamarnut, 2002. — 550 c. URL:
https://biblioclub.ru/index.php?page=book&id=67845 — ISBN 978-5-9221-0300-8.

Kyopsisues, J1. . Kypc matematnyeckoro aHanusa. T. 1 : QudpdepeHynansHoe n
WHTerpanbHoe ncumcrnexHme yHkuum ogHon nepemenHon / J1. [l. Kyagpssue. — M. :
Ipodpa, 2006. — 702 c.

Kyopssues, J1. [1. Kypc matematundeckoro aHanmsa. T. 2 : Psagbl.
OunddepeHumansHOe 1 UHTerpanbHoe UcHUCIieHne PYyHKUUM MHOTUX NepeMeHHbIX /
J1. 0. Kyopasues. — M. : [ipodha, 2006. — 702 c.

Kyapssues, J1. . Kypc matemaTtudeckoro aHanusa. T. 3 : [apMOHUYEeCKu aHanums.
OnemMeHTbl byHKUMoHanbHoro aHanusa / J1. [1. Kygpssues. — M. : [lpocha, 2006. —
351 c.

3apy6uH, B. C. VIHTerpanbHoe ncumcneHme oyHKUnn ogqHOro NnepeMeHHoro :
yuyebHuk ans By3oB / B. C. 3apybuh, E. E. MiBaHoBa, I". H. KyBbipkuH ; nog peg. B. C.
3apybuHa, A. I. KpuwweHko - Mocksa : M3gatenscteo MI'TY um. H. 3. baymaHa,
2015. - 527 c. (MatemaTtuka B TexHu4eckom yHusepcutete) - ISBN 978-5-7038-
3777-1. - TekcT : anekTpoHHbIn // ABC "KoHcynbtaHT ctygeHTta" : [canT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785703837771.html

B) MHPOPMALMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHblE pecypchbl (orumnanbHblie pecypcbl

NHTEPHET)*:
Ne n/n Pecypc

1. AnekTpoHHas bubnuorteka BI'Y https:/lib.vsu.ru
2. ONeKTPOoHHbIN yHMBepcuteT BI'Y https://edu.vsu.ru
3. OBC «JlaHb» https://e.lanbook.com/
4. «YHuBepcutetckasa bubnuoteka online» https://biblioclub.ru/
5. «KoHcynbtaHT ctygeHTar http://www.studmedlib.ru/
6. «PYKOHT» (UTC KoHtekctym) https://lib.rucont.ru/

* BHavane ykasbiBaotca JBC, ¢ koTopbiMn mmetoTcs gorosopa y BIY, 3aTtem OTKpbiThblE
3NEeKTPOHHO-06pa3oBaTerbHble pecypcbl, OHNanH-kypcbl, AYMK

16. lMepeyeHb y4yeOHO-MeTOAMYECKOro obGecnevyeHUs AN CaMOCTOATENbHOM pPaboThbl
(yyebHo-memoduyeckue pekomeHOayuu, rocobusi, 3adaqyHuku, MemoOudecKue yKa3zaHUusi 0 8bINOTHEHUIO
npakmu4eckux (KOHMPOoribHbIX), Kypcosbix pabom u dp.)

| Nen/n |

M CTOYHUK




BenombiTueBa E.I., PatuHep H. M., TyneHko E. b. NepBble noHATUS
1 MaTemMaTun4ecKkoro aHanumaa. YyebHo-metogmyeckoe nocobue ans By3oB. BopoHex.
BopoHex. roc. YH-T. 2008 . — 55 c..

HasblaokmH B. A., TyneHko E. b., BoluncneHnne npegenos. YyebHo-meToanyeckoe

2

nocobue gns By3oB. BopoHex. BopoHex. roc. YH-T. 2008 . — 25 c..

BenombiTueBa E.I., PatuHep H. M., TyneHko E. 6. OnpegeneHHbI nHTerpan u ero
3 cBoncTtBa. HecobcTBeHHbIe MHTerpansl. MpunoXeH7ust K reomeTpum n uU3nke.

YyebHo-meToanyeckoe nocobue ans By3oB. BopoHex. BopoHex. roc. YH-T. 2007rT. —
53 c..

17. OOpasoBaTenibHble TEXHONOrMKU, WUCNONb3yemMble MNpu peanusaumm Yy4eOHOWM
OUCUMNIINHBI, BKMOYaA AUCTaHUMOHHble oOpasoBaTenbHble TexHonorum (OOT),
3NeKTpoHHoe oby4yeHune (J0), cmewaHHOe O0byyYeHume):

FIpM peanmn3aumn OnCUUNIIMHbL  MOTYT NPUMEHATLCA 3JNIEKTPOHHbIE o6pasoBaTeanb|e
TexHonorn Ha 6ase noptana edu.vsu.ru ans OCBOEHUSA FEKUMOHHOIO mMatepuana, nand
npegocrtaBneHna AOoMallHUX 3agaHnin  ans npocMoTpa WM OLUEHKM npenogasarenem, aOnd
npoBeneHnda TekyLero KOHTpona u Te|<y|.|.|,e17| arrectauun.

18. MaTepmanbHO-TexHU4Yeckoe obecnevyeHne AUCLUUNIIUHbI:

JlekumoHHas ayaountopua, OocKka meriosas Ui MmapkepHada 1 wr., cTonsl, CTynb4a B HeobGxoaMmoM
Konn4yecTBe.

19. OueHou4Hble cpeacTBa AN NpoBeAeHUSA TeKyLlen U NPOMEXYTOYHON aTTecTauumn

Mopsiaok oLEeHKM OCBOEHUS obyyatolmMmncs y4ebHoro matepuana onpeaensiercs
coaepXaHneM crieqyroLmx pas3aenos AUCUMUMIMHBIL

HanmeHoBaHue

Ne n/ pasgena KomneTte iHaukatop(el) OLIeHOYHbIE CDENCTBa

n ANCUMNINHDI HUMA (M) AOCTVDKEHNA H pen

(Monyns) KOMMeTeHumm
1. | Pasgenbl 1-19 Or1K-1.1 KoHTponbHble paboThl
2. | Pasgenbl 1-19 OrlK-1 OrK-1.2 KoHTponbHble paboThl
2. | Pasgenbl 1-19 Orl1K-1.3 KoHTponbHble paboThl
[MpomexyToyHasa aTTecTtaums lMepeyeHb BONpoOCOB

dopmMa KOHTPONs — 3K3aMeH, 3a4€T C OLEeHKOMN lMpakTnyeckoe 3apgaHue

20 TvnoBble OLEHOYHble cpeacTBa M MeToAMYeCKMe MaTepuanbl, onpegensiowme
npoueaypbl oLeHUBaHUA

20.1 TeKyLWwMN KOHTPOSb yCNeBaeMoCTH




KoHTponb ycneBaemMocTu Mo AUCLMINIIMHE OCYLLECTBNSIETCS C NMOMOLLbIO CNeayoLmx
OLIEHOYHbIX CPEACTB:

KoHTponbHble paboThl.

| cemecTp.
KoHTponbHasa pabota Ne 1 . BBeaeHne B MaTeMaTMyeckmii aHanua. 8 3agaHuni.
KoHTponbHas pabota Ne 2 . Npeaenbl n HENPEPbLIBHOCTb. 8 3agaHun.
KoHTponbHas pabota Ne 3 . lNponssogHasa n andpdepeHuman. 8 3agaHun.
Il cemecTp.
KoHTponbHas paboTta Ne 4. HeonpeaenéHHbii n onpeaenéxHbin nHTerpan. 9 sagaHumin.
KoHTponbHasa pabota Ne 5. ®yHKLUMN HECKONBKMUX NEPEMEHHbIX. 7 3a4aHuMN.
KoHTponbHas paboTta Ne 6. KpaTHble n KpMBONMHENHbIE UHTErpansl.6 3agaHui.
Il cemecTp
KoHTponbHasa pabota Ne 7. YncnoBble u cTeneHHble pagbl. 7 3agaHni.
KoHTponbHasa pabota Ne 8. Pagbl dypbe. MIHTerpansl ¢ napameTpom. 5 3agaHumn.

KoHTponbHble paboTbl NPoOBOAATCS ayAUTOPHO U Ha noptane moodle. Bpewmsi, oTBegeHHoe
Ha BbINOSTHEHNE KOHTPOSIbHOM paboThl, 2 akageMmndeckmx Yaca. lpu BbINONHEHUN
KOHTPONbHOWM paboThbl CTYAEHT HE MOXET NONb30BaTbCSA CNPaBOYHBIMM MaTtepuanamm B
nobom Buge. Jonyctmmo ncnonb3oBaHWE NPOCTOro KanbKynaTopa.

3a kaxgoe 3agaHue B KOHTporibHoW pabote cTygeHT nonydaet 1 6ann.

Bannbl HaUMCNATCA Takke 3a BbINONHEHNE AOMALUHEro 3agaHns U NoceLeHne
NPaKTUYECKNX N NEKLUNOHHBIX 3aHATUN.

[MonyyeHHble B Te4eHMM cemecTpa Bannbl NOACYMTLIBAIOTCA B KOHLIE CEMeCcTpa AS1s Kaxaoro
CTyAEHTa M YYMNTbIBAKOTCSA MPU BbICTABAEHUN OLEHKN Ha 3K3aMeHe Unm
andpdepeHUnpoBaHHOM 3a4eTe.




20.2 NpomexyToyHas aTTrecTauums

MpomexyToyHasi aTTecTaums No ANCUUNIIMHE OCYLLECTBNSIETCS C NMOMOLLbIO Crieayowmnx
OLIEHOYHbIX CPEACTB:

| cemecTp. OK3aMeH.

[Mporpamma sk3ameHa.

1. MHoxectBa. Onepaunn Hag MHoXXecTBamn. OTobpaxkeHust MHOXecTB. BaanmHo
OAHO3Ha4YHble oTobOpaxeHns. ObpaTHoe oTobpaXkeHue.

2. BeuwecTBeHHble Yncna. CBoMCTBa BeleCTBeHHbIX Yncen. Moayns vncna,

HepaBeHCTBO TpeyronbHUKa, uenas u gpobHas yacTu.

MeTog matemaTudeckon nHaykunn. buHom HetotoHa. TpeyronbHuk MNackans.

4. OrpaHuyeHHble MHOXeCTBa. TOYHbIE BEPXHASA N HWXKHASA rpaHn. CBOWCTBO NOSTHOTHI

MHOXeCTBa BeLLECTBEHHbIX YNCerT.

Jlemma 06 oTAENMMOCTN MHOXECTB. JIeMMbl O CUCTEME BIIOXXEHHbBIX OTPE3KOB.

6. KomnnekcHble yncna. Onepaunn Hag KOMMNIEKCHbIMU YMUCIaMU.
TpuroHomeTpuyeckasa n nokasaternbHble OPMbl KOMIMIEKCHOIO Yncrna.

7. Yncnosble nocnegosaTenbHOCTU. BeckoHeYHO Marble nocrenoBaTenbHOCTU U UX
concTtea. beckoHeuyHO GonbLune nocnenoBaTeNibHOCTH.

8. lNpenen nocrnepoBaTensHOCTU. ApndmeTndeckmue CBOMCTBA Npegena.

9. lpenenbHbIN Nepexon B HepaBeHcTBax. CBoMCTBa
nocrnegoBaTenibHOCTEN, UMEKOLMX nNpeaen.

10. MoHOTOHHbIE NocnegoBaTenbHOCTU. Teopema Bewnepuwtpacca.

11. Yucno "e".

12.TMognocnegoBaTtenbHOCTU. YacTuyHble npeaenbl. BepxHUn n HXXHUI npeaensi
nocrnegosartenbHocTU. Teopema bornbuaHo-Beneplwitpacca.

13.Kputepui Kowm cxoagumocTn nocnenoBaTenbHOCTU.

14. dyHkumn. MNMpeaen dyHKLMKU. KBUBANEHTHOCTb onpeaeneHunin no Kowwm u
no lenHe.

15. ApndpmeTtnyeckme CBOMCTBa Npeaenos, NpeaenbHbIn Nnepexon B HepaBeHCTBaX.
JlokanbHble cBoMCTBa OYHKUMIA, UMEOLLMX Npeaen.

16. 3ameyvaTenbHble npeaensi.

17.0pHOCTOpOHHKNE nNpeaernbl MOHOTOHHbIE yHKUMK. [Mpeaen MOHOTOHHOM (PYHKLUUMN.

18.Kputepun Kowum cyliectsoBaHus npegena yHKUnn.

19. Knaccudmkaumns 6eCKkOHEYHO ManbiX 1 6ECKOHEYHO BONbLUNX BENMUYNH.
O-cumBonuka.

20.HenpepbIBHOCTb (PYHKUMUKN B ToUke. CBONCTBA HEMpepbIBHbIX (OYHKLNNA.
HenpepbIBHOCTb CAOXHON OYHKUMW. ArieMeHTapHble OYHKLNN.

21.Knaccudumkauusa Tovek paspbisa. [Npumepsbi.

22.1 n 2-9 Teopembl Kowwn o yHKUNAX, HENPEPBLIBHLIX Ha OTPe3Ke.

23.1 n 2-9 Teopembl Berneplutpacca o pyHKUUAX, HENPEPbIBHbLIX HA OTPE3KE.

24 . PaBHOMepHas HenpepbiBHOCTb PyHKUMN. Teopema [enHe-KaHTopa.

25.T1ponssoaHas pyHKUMKN B Touke. [eomeTpudeckumn u omsmnyecknin cmolicn. MNprmepsol.

26. AndbdepeHumnan dyHkuun. icnone3oBaHne anddepeHumana ana npubnmxeHHbIX
BbluncneHun. Ceasb aAnddepeHumpyemMocTn n HenpepbiBHOCTU. [MpaBuna
anpdepeHunpoBaHus.

27.TponssogHast CrioxkHom pyHKummn. MNMponssogHas obpaTtHOM PyHKLMK.

w
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28.T1ponsBoaHble aneMeHTapHbIX PYHKLMNA.

29. MHBapuaHTHOCTb (hopmMbl NepBoro anddepeHumnana. NponssogHas yHKUNN,
3alaHHOW NapamMeTpUYecKHu.

30.MpownssogHble n anddepeHumansl BbicluMX Nopsiakos. Mpasuno JlenbHuua.
HapyweHune nHBapnaHTHOCTU hopMbl 2-ro auddepeHunana.

31.Bo3pacTaHune n yobiBaHne yHKLMM B TOYKE. JIoKanbHble aKCTpeMyMbl. Teopema
depma.

32. Teopembl Pons u INlarpaHxa.

33. Teopema Kown.

34.PackpbiTne HeonpegenéHHocTten. MNpasuno Jlonutans.

35. dopmyna Teunnopa ¢ ocTaTodHbLIM YrieHoM B dhopme eaHo.

36.Popmyna Tennopa ¢ octaToydHbIM YneHoM B hopme JlarpaHxka (6e3 nok-Ba).
dopmyna Tennopa nst OCHOBHbIX OYHKLINA.

37.docTtaTo4Hble ycrnoBus akcTpemyma (1-e, 2-e 1 3-e 4oCT. ycn.)

38. Bbinyknble dyHKLMK. TOYKM nepernba.

39. AcumnToTel. iccnenoBaHune noBegeHns yHKLMA C MOMOLLBbIO NPOU3BOAHBIX.

Il cemecTp. AuddepeHUNpoBaHHbIA 3a4€ET.

[Mporpamma 3a4yéTa.

8.
9.

MepBooOpa3sHas n HeonpeaeneHHbln nHTerpan. CeoncTea HeonpeaeneHHoro
nHTerpana. TabnuyHble nHTerpansl. 3ameHa nepemMeHHbIX. IHTerpupoBaHue no
yacTam.

MHTerpmpoBaHue npocrenumnx gpoden nepBoro, BTOPOro U TPETLEro TUMOB.
WHTerpupoBaHume npoctenwmnx gpoben 4yetseptoro Tuna. NHTerpyupoBaHue
paunoHanbHbIX (PYHKUUA.

MHTerpnpoBaHne HEKOTOPbIX nppaLmoHanbHOCTEN. BUHOMUHaNbHbIE
andpdepeHumnansl.

WHTerpnpoBaHmne yHkumm R(sin X, cos x). HTerpmpoBaHme (yHKUUIA sin” x - cos” x .
Vcnonb3oBaHne oopmMys MOHMKEHNA CTEMNEHWN.

OnpeneneHHbi nHTerpan. Npumepbl UHTETPUPYEMON U HEMHTETPUPYEMOMN (DYHKLINN.
Heobxogumoe ycrnosue MHTErpMpyemMocTy.

BepxHue n HmxHme cymmbl apby. Nx ceoncTea. Heobxogmmoe n goctatoyHoe
YCIOBUSI UHTErPUPYEMOCTH.

Knaccol HTerpupyembix oyHKLWA.

OcCHOBHbIE CBONCTBA MHTErPUPYEMbIX (PYHKLMUI U ONpeaeneHHoro nHTerpana.

10.CBolcTBa onpeaeneHHoro nHTerpana, BblpaxaemMble HepaBeHCTBaAMM.

WHTerpanbHasa Teopema o cpeaHeMm.

11. OnpegeneHHbIn MHTerpan Kak pyHkuus sepxHero npegena. Popmyna HbloToHa-

JlenbHuua.

12.PasnnyHble bopMbl 3aaHns KPMBbIX Ha MNNIOCKOCTU U B NpocTpaHcTee. Cnpsamnsemble

KpmBble. [InvHa KpMBOW. BbluncneHne anuHel KPMBOWM C NOMOLLIbIO OnpeaeneHHoro
WHTerpana.

13.KBagpupyemble dpurypbl Ha nnockocTu. MNnowaab nnockon curypel. BeipaxeHue

nnowagun KpVIBOJ'IVIHeI7IHOl7I Tpaneuunn ¢ NOMOLLbIO onpegeneHHoro nHterpana.



14.HecobcTBeHHble nHTerpansl | poga (c 6eckoHeYHbIMU Npeaenamn). [MaBHOe 3Ha4YeHne
HecobCTBEHHOro MHTerpana. MNMpumepsi.

15.HecobcTBeHHble nHTerpansl |l poga (0T HeorpaHMYeHHbIX yHKUKUIR). [NaBHoe
3HayeHne HecobCTBEHHOro nHTerpana. Npumepsbl.

16. DYHKUMN HECKOSBbKNX NepeMeHHbIX. [padunk pyHKUMM ABYX NepeMeHHbIX. JIuHun n
NMOBEPXHOCTU YPOBHSA AN (PYHKUUIN OBYX U TpeX nepeMeHHbIX. [1psMoyronbHble n
LAapOBble OKPECTHOCTM.

17.MMpegen nocnenoBaTenibHOCTM TOYMEK B NpocTpaHcTBe. [peaen pyHKUMM HECKOMNbKUX
nepeMeHHbIX.

18.HenpepbIBHOCTb (PYHKLUN HECKOMNbKUX NepeMeHHbIX. HenpepbIBHOCTL N0 OQHON
nepemMeHHon. HenpepbIBHOCTb CIOXHON (OYHKLUN.

19.YacTHble npounssoaHble. AuddepeHunan. Heobxoanmoe ycnosme
andpepeHUnpyemMocTu YHKUUN.

20.JocTaTto4Hoe ycnosue andepeHLnpyeMocT QYHKUUN.

21.Teopema 0 agnddepeHUMpyeMOCTN CNOXHOM PyHKUnK. dopmyna onst BblYUCIEHNSA
YaCTHbIX MPOU3BOLHbIX CITOXHOW (PYHKLMN.

22.1pounssogHas no HanpaeneHuwo. pagneHT.

23.4acTHble Nnpon3BoaHble BbICLLMX MOPSAKOB. TeopemMa 0 paBeHCTBE CMELLAHHbIX
npon3sogHbIX. JuddepeHumnarns! BbICLUMX NOPSAKOB.

24.HesBHble pyHKUMN. TeopemMa 0 HeABHOWN PYHKLINM.

25.Matpuua Akobu. AkobnaH. BsaMmHO 0gHO3HaYHbIE OTOBPaXKeHUs.

26. 3kCcTpeMyM (OYHKLMN MHOTMX NepeMeHHbIX. Heobxoanmblie ycrioBusi akcTpemyma.
[ocTaToyHble yCrioBus aKCTpemyma.

27.YcnoBHbIN akcTpemymM. [pssmMon MeTon OTbICKaHNA YCITOBHOMO akcTpemyma. Metop
JlarpaHa oTbICKaHUs YCITOBHOIO 3KCTpemyma.

28.HecobcTBeHHble nHTerpansl | poga (¢ 6eckoHedHbIMU Npegenamu). [MaBHOe 3HaYeHune
HecobCTBEHHOro MHTerpana. MNMpumepsi.

29.HecobcTBeHHble nHTerpansl |l poga (0T HeorpaHMYeHHbIX yHKUKUR). [naBHoe
3HayeHne HecobCTBEHHOro nHTerpana. Npumepsbi.

[l cemecTp. SK3amMeH.
[Nporpamma sk3amMmeHa

lMoHaTMe noBepXxHOCTU. KpMBOMMHENHbBIE CUCTEMBI KOOPAUHAT Ha MOBEPXHOCTU
(BHYTpEeHHUe KoopauHaThl). YpaBHeHMe KacaTenbHOM NIOCKOCTU K MOBEPXHOCTU.
Mnowanb noBepxHOCTU. [MoBEPXHOCTHbIE MHTErpansl nepeoro poga. ®opmyrnel Ans
BblYMCIEHMS MOBEPXHOCTHbLIX MHTErpanoB NepBoro poaa Anga napameTpuyeckn n ssBHO
3a[aHHbIX NOBEPXHOCTEMN.

OaHOCTOPOHHME N OBYCTOPOHHME NMOBEPXHOCTU. [TOBEPXHOCTHLIE MHTErparsbl BTOPOro
poga. opmynbl Ansi BbIYNCIEHNA MOBEPXHOCTHBLIX MHTErpanioB BTOPOro poaa Ans
napamMmeTpuyeckn N SBHO 3aaHHbIX MOBEPXHOCTEN.

dopmyna Octporpagckoro. ®opmyna Crokca.

CkansipHble 1 BeKTOpHble nons. [pon3BogHas CKanspHoOro nons no HanpasneHuHo.
pagmeHT ckanspHoro nons. [AueepreHumns n potop BEKTOPHOrO NOM4.

Onepatop Habna. NpaBuna gencTeus ¢ onepatopomM Habna. 3anncb OCHOBHbIX
anddepeHumanbHbIX onepauui n ¢ NMOMOLLIbIO onepartopa Habna.



7. TloTOK BEKTOPHOrO rnons Yyepes NoBepxHOCTb. IHBapuaHTHOe onpedeneHne aMBepreHumn.
dopwmyna MNaycca-OcTporpaZickoro B TepMuHax Teopun nosns.

8. Lumpkynaums BeKTOpHOro nons BAonb Kpueown. MiHBapmuaHTHOe onpeaeneHue poTtopa.
®opmyna Crtokca.

9. TlloTeHumanbHble BekTOpHble nons. ConeHovaarbHble BEKTOPHbIE MOMA.
OnddepeHumansHble onepauum BToporo nopsagka. Oneparop Jlannaca.

10. KpuBonuHerHble opToroHanbHble koopauHatbl. KoadduumeHTsl Jlama. 3anncb OCHOBHbIX
AnddepeHumanbHbIX onepaumi B KpUBOSTMHENHBIX KOopauHaTax.

11. Yncnosble psabl. CBOMCTBa cxoadaLwmxcsa psgoB. Heobxoanmoe ycnosue
cxogumocTu psga. leomeTtpuyeckada nporpeccus. FlapMmoHudeckun pag.

12.lMepBas n BTOpas TeopeMbl CpaBHEHUS ANSA NOMOXUTENbHbLIX PSA0B
O606LeHHbIN rapmoHnyeckni pag (psa Avpuxne). TpeTbsa Teopema
CpaBHEeHuS.

13.TpunsHakun Kown n Janambepa. MHTerpanbHbiv npnsHak Kowwn.

14.Pagpbl ¢ npon3BosibHbIMY YrieHamu. ABCONOTHAsA N yCnoBHAA CXOANUMOCTb.
3Hakouepepyowmeca psabl, npusHak Jlendbuuua. MNMpumep ycnoBHO cxoasiieroca psaa.

15. Teopema 0 nepecTtaHOBKe YreHOB abComnTHO cxoasLwero psaa. Teopema o nepectaHoBKe
4YIEHOB YCITOBHO cxofsuerocs psga (teopema Pumana).

16. DyHKUMOHanNbHbIE NocrefoBaTenbHOCTN U psaabl. [loToyeyHas n paBHoMepHas
cxogumocTu. lNpusHak Beneplitpacca paBHOMEPHOW CXOOMMOCTHU psiaa.

17.CBoncTBa paBHOMEPHO CXOAALWMXCA NOcneaoBaTenbHOCTEN N PSAOB.

18.CteneHHble psabl. IHTepBan n pagmyc cxoguMocTMy.

19. PaBHOMEpPHasi CXOOMMOCTb CTEMEHHOIO psiga. TeopeMbl O HENPEPLIBHOCTU CYyMMbI
CTeneHHoro psaga. Teopembl O MOYNIEHHOM UHTErPUpoBaHUKM N anddepeHUMpoBaHNn
CTerneHHbIX PSaoB.

20.Pa3noxeHune (pyHKumMn B cTeneHHon psa. Heobxogmmoe ycnosue pasnoxeHusa pyHKumMm B
cteneHHon psa. Pag Tennopa. [loctaTtodHoOe ycrioBue pasnoXeHns PyHKUUM B CTENEHHON
psaa.

21.HTerpansbl, 3aBucsLLMe OT napamMmeTpa.

22. AnddepeHumpoBaHe N NHTENPUPOBAHNE UHTErparnoB Mo napameTpy.

23.lMamma u 6eta pyHKuUN Aunepa.

24 Tlepuoagnyeckune dyHkumm. OCHOBHas TpUroHoMeTpudeckasa cuctema Psag dypee no
OCHOBHOW TPUTOHOMETPUYECKON CUCTEME.

25.06wmn pag Pypbe. CpegHee kBagpaTnyHoe oTKNoHeHne. CBOMCTBO YaCTUYHbBIX CYMM
paga Pypbe. HepaBeHcTBO beccens.

26.KomnnekcHasa popma TpuroHoMmeTpuyeckoro psga dypbe.

27.TeopeMbl O CXOOMMOCTU 1 paBHOMEPHOM CXoaMMocTh psiga dypbe.

28.NHTerpan ®ypbe Kak npegenbHas dopma psga Pypee. MNpeobpasosaHne Pypbe.

29.KocurHyc 1 cuHyc npeobpasoBaHue dypbe.



Bapuant 1

1.

Pemute HEpaBEHCTBO TeOMETPUYECKH, 3AINCATh OTBET B BHJIE IIPOMe-
JKYTKa WJIA COBOKYITHOCTH mTpoMexkyTKoB: 4 < |x + 3| < 5.

3anummre B BUJe MHTEPBaJa WM 00beIUHEHUs] MHTEPBAJIOB, a TaK:Ke
B BUJI€ HEPABEHCTBA C MOJYJIEM CJIEJYIONINE IIPEJTOXKEHUS:

® OKPEeCTHOCTb Touku a = 3 paamyca 0, 4;

® IIPOKOJIOTasl OKPECTHOCTb Touku d = —9 paanyca 2;
[TocTpouth rpadukn QyHKITHII:

1. y=l[z—2], 2. y=ua?—3x+4; 3. y=1+2cosz.

. JlokazaTh C TIOMOIIHIO METOJa MaTeMaTUYeCKON WHJIYKIIMU, YTO IIPU

KazKJIoM . € N BepHO paBEHCTBO:

- 1
> (2k —1)? 3m@ﬂ—1)

k=1

BeruncianTs:

2+

— —(1-2i)?
-1 %)

3ammcarh B TPUTOHOMETPUIECKOH (pbopMe KOMILIEKCHOE UNCJIO:
z =1 — /3, BBIMECIUTD 2°.

Nzo6pa3uTe Ha KOMILIEKCHOM IIJIOCKOCTA MHOXKECTBaA TOYEK, YIOBJIETBO-
pdaronux cooTHOIeHuio: Re 2 > 3;

HaiiTi Bce KOpHE ypaBHeHHA 22 = 1 + V3.



Bapuant 1

1. /laTb ompemesenne Ha si3bike "€ — 0'':

AT T10) =4
2. Hna dysknum
_ 22* —bx—7
YT s+ 2
BBIYUC/IUTE: a) lim y, b) lim vy, ¢) lim y
z—0 r——1 T—>00

3. BpraucianThb npemen:

. Vr+1-3
lim ——.
r—8 \3/_—2

4. BpraucjamTb mpee:
. 1—2coszx
lim ———r
=% sin(z — 3)

) 3r—2\27®
lim )

5. BeraucamTs mpesen:

6. BuraumcamTh mpejiest, UCIo/b3ys SKBUBAJEHTHBIE OECKOHEYHO MAaJble:

7. UcciienoBarh Ha HEIPEPBIBHOCTb U N300Pa3uTh rpaduuecKu:

sin x, <0
flx)=¢ -2z, O0<z<1
In x, x> 1.

8. Haiitu Touku paspbiBa YyHKIIMU U HCCJIEI0BATh UX XapaKTep:



Bapuanrt 1

1.

V3MEeHUTD MOPSIIOK MHTETPUPOBAHNA B IIOBTOPHOM MHTErpAJIe:
4 Vax—x?

Jdz [ f(z,y)dy.

0 —x

Bbrauciutb, nepexojiss K IOJISPHBIM KOOP/IMHATAM: f f v x? + y?dxdy, rne D
D

OrPaHHYEHa OKPYIKHOCTBIO 22 + 32 = 2.

Boeraucsmth TpoitHO mHTErpaJt

/// xyz drdydz,
1%

rae V orpaHMveHo MOBEPXHOCTBIO 2 = /22 + y2, IIOCKOCTBIO z = 2 U YCJIOBUS-
Mz >0,y > 0.

BbruncsnTs KpusosmHeiHbli uarerpan [ zydl, rne L — ayra napaGossl y =
L

2? + 1, saksmouennas Mex1y Toukamu (0;1), (2;5).

BbruncanTs KpuposnHeitHblil narerpan [ xy da — y? dy 110 3aMKHYTOMY KOHTYDY,
r

COCTOSTIIEMY 13 JaCTH HapaboJIbl Y2 = 27, mpoberaeMoil OT TOUKH A(0;0) K TOUuKe
B(2;2), a 3arem no npsimoit or B k A.

[TpoBepuTh, 4TO BHIparKeHUE

1 T
(2zy + =) dz + (z* — ) dy
) Y
sIBJISIETCS TIOJIHBIM jtudbdepenimanom Hekoropoii dbyukuuu U (x,y), u HalTH Ty
dYHKIIHIO.



OnucaHue TexXHonornm NnposeaeHus

OK3aMeH NpoBOAMTCS MO pacrnMcaHUIo 3K3aMeHaLNOHHOW ceccun ayguTopHO U Ha
noptane moodle. Sk3ameHaunoHHas paboTta cogepxut 6 Bonpocos. OTBET CTYyAEHT
npegocTtasnseT B NCbMeHHOM Buae. Ha noarotosky oteBeTa orBogutcs ot 1 yac 20 myH go 1
yac. 40 muH. Bpemsi, oTBEAEHHOE Ha 3K3aMeH COOOLLaeTCsl A0 HaYana sak3aMmeHa.
[MpenogaBaTtenb MOXET Ha3Ha4YMTb A4S CTyAeHTa gononHuTensHoe cobecegoBaHme no
pesynsratam NMCbMeHHOW paboThbl, HA KOTOPOM MOXET 3aaBaTb BONPOCHI UMW 3a4ayun no

nporpaMme Kypca.

OnddepeHunpoBaHHbIN 3a4€eT NPOBOANTCA B KOHLE CEMECTPaA B MMCbMEHHOM BMAae no
pacnucaHunio 3aHATUU. Bo3aMOXXHO pacnpeneneHume 3a4eTta Ha HECKOSbKO YacTeN B TEYEHUMN
cemectpa. lNpenogasartenb MOXET Ha3HaYUTb AN CTYAEHTa JononHMTeNnbHoe cobecenoBaHme
no pesynsratam NMCbMEHHOW paboThl, HA KOTOPOM MOXET 3a[aBaTb BOMPOCHI UK 3a4a4m rno

nporpamMme Kypca.

OueHka

Kputepumn oueHoK

OT1nnyHo

[MonHoe 3HaHWe TeopeTU4EeCKOro Kypca, yMeHue peluatb 3agayu,
BXOAsLLME B NporpammMy nepBoro cemectpa. lNonHoe BbINONHEHWE
y4eBHON Harpy3km B TE4EHUN ceMecTpa (noceLeHne NpakTUuYecKnx
3aHATMIN U NEKLUMI, BbINOMHEHNE AOMALLHUX 3aJaHne, BbINONHEHNE
KOHTPOIbHbIX paboT He MeHee, YeM Ha 80%.)

XopoLwuo

Xopoulee 3HaHe TEOPETUYECKOro Kypca, BO3MOXHbI HEKOTOPbIE
Hefo4veTbl, YMeHMe peLuatb 3a4ayn no bonbLien yactun Kypc.
BbinonHeHne y4yebHON Harpysku B TeH4EHUM CEMECTPa He MeHee,
4yeM Ha 60 %

YooBneTBopuTENbHO

3HaHWe OCHOBHbIX MOMEHTOB TEOPETMYECKOro Kypca (popmyrn,
Teopem), yMeHne pellatb NpocTenLIne 3agadm no Kypcy.
BbinonHeHne y4ebHON Harpy3kn He MeHee, YeM Ha 40%.

HeynoBnetBopuTenbHO

OTcyTCcTBME 3HAHWUSI OCHOBHBIX MOMEHTOB TEOPETUYECKOrO Kypca U
OTCYTCTBME NPAKTUYECKMX HaBbIKOB. BbinonHeHne y4yebHom
Harpysku meHee, Yem Ha 40 %.




JNIUCT COIMMACOBAHUHA
PABOYASA MPOMPAMMA YYEBHOW ONCLIMMNHBI

HanpasneHwue/cneymansHocTb 03.03.02 dusmka

OuncumnnunyHa 61.0.12 Marematnyeckmn aHanms

I'Ipocbvmb noarotoBkn Puanka nasepHbIX U cnekTpanbHbix TexHonorumn; Prsmka TBEpOOro Tena;

ApepHas n meamumHckas dounauvka.

dopma 0by4veHnsa ouHas

YyebHbin rog 2023/2024

OTBEeTCTBEHHbIN UCMOMHUTENDb

3aBeayowmim kapeapon MateMmaTn4ecKomn i
PU3NKN N MHPOPMALMOHHBIX TEXHOSOMN & i ¢ Mepecenkos C.A. 01.06.2023

NcnonHutenu

[oueHT kKadbeapbl MaTeMaTUYECKON

PU3MKN 1 MHPOPMALMOHHBIX TEXHOSOMN PaTtuHep H.M.01.06.2023
. 2023
domkHOocmb, nodpa3sderneHue nodnucsk pacuwughposka nodnucu
COITACOBAHO
Kypatop OOIl
no HanpaeneHu/cneymanbHOCTH . 2023
noonucek pacuwiughposka nodnucu
HavanbHuk otgena obcnyxmanua 3HB __ . 2023
nodnucek pacuwughposka nodnucu

Mporpamma pekomeHgoBaHa Hay4HO-MeToan4ecknm coBeTom dmamyeckoro dakynbreTa,
npotokonn Ne 6 o1 30.05.2023r .




