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PABOYAS MPOrPAMMA YYEBHOW AUCLIUMIUHDI

51.0.12 MaTtemaTuyeckumn aHanus

1. Kog ¥ HaumMeHOBaHUe HanpaBnNeHUA NOAroToBKM/cneunanbHOCTHU:

03.03.02 dusuka

2. Mpodunb noaroroBku/cneymnanusaumua: Pusmka NasepHbIX N CNEKTPabHbIX TEXHOOMNN;

dusnka TBEpaoro Tena; AgepHasa n megmumHckag dpusmka.

3. KBanudwmkauma BbinyckHMKa: bakanasp

4. ®opma oby4yeHuns: ovHag

5. Kacdegpa, oTBevarowas 3a peanusauuio aucumnnuibl: 0803 kadeapa mateMaTnyeckom

dU3NKM 1 NHHOPMALIMOHHBLIX TEXHONOIMUN

6. CoctaButenu nporpammbl: PatuHep Hagexaga MapkoBHa, kaHanaat pusmnko-

MaTeMaTunv4eCknx HaykK, AOLUEHT

7. PekomeHaoBaHa: Hay4yHo-MeTOOMYECKMM COBETOM (hM3NYECKOro dakybTeTa,
npotokon Ne6 ot 27.06.2022r.

8. YuebHbIn ron: 2022/2023 CemecTtp(bl): 1,2, 3



9.Lllenu n 3aga4n y4e6HON AUCLUNINUHDI
1. Llenb ancumnnivHel — ndyvyeHne andpdepeHumarnbHoOro n MHTerpanbHoro ucHMCNeHns

OYHKUMM OOHOM BELLLECTBEHHOW NepeMeHHOU, nexallero B OCHOBE BCEX (PU3NYECKUX U
MaTeMaTU4YeCKNX KypcoB, onpeaenéHHOro nHTerpana, Kotopbl npeacraenseT cobown
BaXKHbI BOMPOC Kypca MaTteMaTU4yeCcKoro aHanmsa Ha (pusnyeckom pakynsrete n umeet
NPUNOXEHNSA B GONbLUMHCTBE MaTEMATUYECKMUX N PU3NYECKUX OUCLUMNIIVH,
anddepeHUnanbHOro N MHTErpanbHOr0 NCYNUCIIEHNSA HECKOSNbKNUX NEPEMEHHDIX,
KPUBOSIMHENHLIX N NOBEPXHOCTHbLIX MHTErPanoB, YNCIOBbIX PSAOB, UX CXOOUMOCTH
(abcontoTHOM 1 YCroOBHOW), YHKUNOHAbHbBIX PSAOB, CTEMEHHbIX PAA0B, pagnyca
CXOOMMOCTM CTENEHHbIX PAAOB, a Takke psaoB Pypbe n nHterpana dypbe.
2.  3agayv AUCUMNNAUHDI:
chopmmpoBaTh y CTYOEHTOB NOHUMaHWE PoSfiv MaTemMaTUKn B COBPEMEHHOM MUpe,
HayKe 1 NpakTU4YeCcKon AeATENbHOCTM B N3bpaHHOM CneumnanbHOCTY;
00y4YnTb CTYyAEHTOB OCHOBHbLIM MOHATUAM U METOAAM PeELLEHNs TUMOBLIX 3a4a4
MaTeMaTM4eCcKoro aHanuaa B 06beéme, JOCTAaTOMHOM AN U3yYeHUst U3NYEeCKNX
AONCLUNIIMH HA COBPEMEHHOM Hay4yHOM YpPOBHE, pa3BuUTME HAaBbIKOB MaTteMaTn4ecKkoro
MbILLUMEHWS;
° Hay4uTb CTyAEeHTOB 3PPEKTUBHO UCMNOMb30BaTb MaTeMaTnU4eCcKMn annapar npu
N3y4eHUn PU3NYECKNX OUCLUNIINH;
o dhopmynupoBaTh U pellatb NpoeccnoHanbHble 3a4aqn ¢ UCNONb30BaHMEM
annapaTta MateMaTU4yecKoro aHanmsa.

10. MecTo yuyebHOM AucumnnuHbl B cTpykType OOI: MatemaTtmnyeckmin aHanma OTHOCUTCA K
6a3oBoM 4acTM MaTemMaTU4ecKoro M ecTeCTBEHHOHay4yHOro uukna. B pesynbrate um3ydeHus
6a30BoV YacTu UMKNa CTYOEHT OOMKEH:

— 3HaTb OCHOBblI MATEMAaTU4E€CKOIro aHarnmnaa,

— YMeTb UCMOoMb30oBaTb MaremMaTudeckur annapaT Ofsi OCBOEHUA TeOpeTUYeCKMX OCHOB
PU3MKN U pagnodPuU3mnKu;

— Kncnonb3oBaTb VIH(*)OpMaLI,VIOHHbIe TEXHOJ1I0IrMn Ana pelueHnda cbmsmqecmx 3agav,

— BhageTtb HaBblkaMW UCMNONb30BaHNA MaTtemMaTuU4ecKoro annapara pngna peweHnda
(bVI3VN€CKVIX 3ajad, MeTogaMun OUEHKN SKCnepmMeHTalribHbIX pe3yrnbraTtoB

11. MnaHnpyemble pe3ynbTaTbl OOy4YeHMSA NO AucuMNMHe/MOAYN0 (3HaAHUA, YMeHus,
HaBblKN), COOTHECEHHbIe C MNIaHUpPyeMbIMU pe3ynbTaTaMu OCBOEHUS obGpa3oBaTesibHOM
nporpaMmmbl (KOMNEeTEeHUUSAMN) U UHAUKATOPaMM UX AOCTUKEHUS:

Kog HassaHue Kog(bl) NugukaTop(bl) lMnaHupyemble pesynbsraTtbl

KOMNETEHUMN obyyeHns

OrK- | CnocobeH OrlK- | Bnageet 3HaHnaAMM [eMOHCTpupyeT 3HaHUS

1 NPUMEHATb 1.1 dyHOAaMeHTanbHbIX dyHAaMeHTarnbHbIX 3aKOHOB
6asoBble pasgenos MateMaTukn. | NPUPoabl M OCHOBHbIX (OU3NYECKNX
3HaHUA B N MaTeMaTUYECKMUX 3aKOHOB.
obnactu
dun3unko-
MaTemaTu4eck




Cospgaet n npumeHseT
MaTemartmnyeckme
MOAesnu B CBoen
npakTuyeckomn
OeATENbHOCTM.

MpnmeHsieT pusnyeckne 3aKkoHbl U
MaTemaTudeckme Metoapbl Ans
pelueHnsa 3aga4 TeOPEeTUYECKOro un
NPUKNagHoOro xapakrepa.

nx n (Mnu) OTl1K-
€CTECTBEHHbIX | 1.2
HayK B cdepe
CBOEN
npodgeccuoHa
NbHOMN
AeATENbHOCTU
Or1K-
1.3

YMeeT oueHmBaTb
rpaHMLbl NPUMEHNMOCTH
NCNonb3yemblx
MaTemMaTU4eCKnX
Mogeneun npu peweHnn
TUMNOBbIX
npodeccmnoHarnbHbIX
3agau.

Mcnonb3yeT NonoXeHusi, 3aKoHbl U
MEeTOAbl ECTECTBEHHbIX HaYK A1
PeLLEHMS UHXXEHEPHbIX 3a4ay B
chepe npodeccmoHansHom
AEATENbHOCTH.

12. O6bem gucuMniuHbI B 3a4eTHbIX eanHUUax/yac. (s coomsemcmsuu ¢ y4ebHbIM MIaHOM) —

15/540

dopma NPOMEXYTOYHON aTTecTaluumm: 3a4eT/aKk3ameH

13. TpyaoemkocTb NO BUAAM y4e6HOM paboThbl

TpyooemMKoCTb
[lo cemecTpam
Bua yyeGHoi paboThl Bcero
1-n cemecTp | 2-1 cemecTp | 3-n cemecTp
AyaNTOpPHbIE 3aHATUS 352 108 136 108
nekumm 176 54 68 54
B TOM YnChne: | npakTuyeckme 176 54 68 54
naboparopHble
CamocTtosaTenbHaa paborta 76 28 20 28
B TOM 4ucne: Kypcoas pabota
(NpoekKT)
dopma NpoMeXYyTOYHON 112 44 24 44
aTTectaumm
(3k3ameH — 4ac.)
540 180 180 180




13.1. CogepxaHue ANCLUUNIINHBI

n/n

HanmeHoBaH
ne pasgena
ONCUMNITNHbI

CopepxaHne pasgena aMcuUmnivHbl

Peanunsauus
pasgena
OVUCLMNINH
bl C
NMOMOLLIbIO
OHNaunH-
Kypca,
AYMK *

1. Nekuun

1.1.

Beenenve B
MartemaTtudec
KU aHanus

1. MHoxecTtBa. Onepauum Hag MHOXECTBaMMU.
OTo6paxeHuns. BsauMHO ogHO3HAYHblE OTOBPaXKeHMS.
Ob6paTtHoe oTobpaxeHue.

2. YucnoBble MHOXecTBa. AKCMOMbI AENCTBUTESbHbIX

yucen. Metog matematnyeckon NHOyKummM. buHom

HbtoTOHA.

3. KomnnekcHble Ynucna v onepauum Hag HAMN.

TpuroHomeTpuyeckasa u nokasarensHasa qopmbl

KOMMMEKCHOro 4ncna.

4. To4Hble BEPXHSAS N HUXKHASA rPaHuLbl MHOXECTB.

CBOMCTBO NOMHOTbI MHOXXECTBA BELLECTBEHHbIX YNCETT.

5. Jlemma 06 oTAENMMOCTM MHOXECTB. JleMMbl 0 cucteme

BMNOXEHHbIX OTPe3KoB. CHETHbIE N HECYETHbIE

MHOXeCTBa.

1.2.

Mpenen
nocnegosare
NbHOCTU

6. YncnoBble nocnegoBaTenbHOCTU. BeckoHevyHO manbie

n 6eckoHeYHO Bonblune nocnegosatenbHocTU. Mpeaen

nocrnegoBatenbHOCTU. ApudMeTnyeckne CBOMCTBa

npegena nocnegoBaTenbHOCTY.

7. [pepenbHbi Nnepexon B HepaBeHcTBax. CBoONCTBa

nocnegoBaTenibHOCTEN, UMEKLLMX Npeaern.

8. Teopema Beneplutpacca o npegene MOHOTOHHOW

nocnegoBaTtenbHOCTU. Yucno dunepa «ey.

9. YacTunuHble npeaensl. BepxHUin 1 HUXXHUI Npeaensl.
Teopema bonbuaHo—Beneplutpacca.

10. Kputepun Kown ans nocnegoBaTesibHOCTEN.

1.3.

Mpenen
dyHKLNM

11. Npegen yHKUUKN. SKBUBANEHTHOCTb onpeaeneHnin
npegena no lervHe 1 no Kowwu.

12. ApudmeTtudeckme csorcTBa npegena gyHKUMN.
lNpenenbHbIN Nepexoq B HepaBeHcTBax. JIokanbHble
CBOMCTBa (PyHKUUKN, UMeroLmnX npeaen.

13. 3amevatenbHble npegensl.

14. OgHocTOpOHHME npegesibl MOHOTOHHbIE DYHKLMN.
Mpenen MOHOTOHHOW (PYHKLMN.

15. Kputepun Kowwm cywectsoBaHusa npegena yHKUMK.
Knaccudmkaums 6eckoHeYHO MarnbiX 1 6eCKOHEYHO
6onbLnx BennymH. O-CMMBONMKA.

1.4.

HenpepbiBHbI
e yHKUMn

16. HenpepbiBHOCTb doyHKUMN B TOouKe. CBOMCTBA
HenpepbIBHbIX PYHKLUMA. HeNpepbIBHOCTb COXHON
dYHKLUUN.

17. OnemeHTapHble PyHKUMU. HenpepbiBHOCTb
anemMeHTapHbIX PYHKUMN. Knaccudumkauma Touek
paspsbiBa. [Mpumepsl.

18. 1 n 2-a Teopembl Kolwn 0 oyHKLMSAX, HENPEPbIBHbBIX Ha




oTpeske.1 u 2-a TeopeMbl Beneplutpacca o pyHKUUSX,
HenpepbIBHbIX HA OTPE3Ke.

19. PaBHOMepHas HenpepbIBHOCTb PYHKLMU. Teopema
lenHe-KaHTOpa.

1.5.

MpounssoaHas
dyHKLNM

20. NpounssogHas yHKUMN B TOUKe. [eOMeTpU4ecKnin n
dumaunyeckmin cmbicn. MNpumepsbl. JuddepeHumnan
dyHKumn. Mcnonb3oBaHne auddepeHumnana ans
NpUoNMKeHHbIX BbluncneHmnn. Ceasb
anddepeHUMpyeMoCcTn 1 HenpepbiBHOCTW. [NpaBuna
anpdepeHunpoBaHma.

21. NpounssogHas cnoxHon pyHkuun. NpounssogHas
obpatHon pyHKUMK. Npon3BoOaHbIE ANEMEHTaPHbIX
dyHKUMNA.

22. NlHBapnaHTHOCTb (hopMbI NepBoro auddepeHunana.
lMponsBogHasa pyHKUUK, 3aJaHHON NapaMeTPUYECKN.
lNpownaeoaHble N andpdepeHumarnbsl BbICLUMX NOPSAKOB.
Mpaswuno JlenbHuua.

1.6.

Teopemsbl 0
anddepeHum
pyeMbIx
PYHKLMAX

23. Bo3pacTtaHue 1 ybbiBaHne yHKLMM B TOUKE.
JlokanbHble akcTpeMymbl. Teopema depma.

24. Teopembl Pons n JlarpaHxa. Teopema Kowwun.
PackpblTne HeonpegenéHHocten. [Npasuno Jlonutans.

25. ®dopmyna Tennopa ¢ OCTaTOMHbIM YNIEHOM B hopme
[MeaHo. ®opmyna Tenropa ¢ OCTaTOYHbLIM YIIEHOM B
dopme JlarpaHxa ®opmyna Tennopa Ans OCHOBHbIX
dyHKUMNA.

26. [locTaTou4Hble ycroBust akcTpemyma (1-e, 2-e n 3-e

JocT. Ycn.).

27. Bbinyknble yHKumK. Toukn nepernda. ACUMNTOTLI.

WccnepoBaHue noBegeHUs yHKLMIA C NOMOLLBIO

NPON3BOAHbIX.

1.7.

Heonpenené
HHbIN
NHTerpan

28. NMNepBoobpasHasa 1 HeonpeaeneHHbl nHTerpan.

CsoncTBa HeonpeaeneHHoro nHrerpana. TabnuyHbole

WHTerpanbl. 3aMmeHa nepemMeHHbIX. IHTerpyupoBaHue no

YyacTaMm.

29. UHTerpupoBaHne npoctenwnx gpoben nepsoro,
BTOPOro N TPETbEro TUMOB.

30. IHTerpupoBaHme npoctenwmnx opoben 4eTBepToro
Tnna. NHterpnposaHme paumoHanbHbIX QYHKUUNA.

31. IHTerpupoBaHue HEKOTOPbLIX MpPaLMOHaIIbHOCTEN.
BuHoMunHanbHble anddepeHumansoi.

32. dopmyna Aunepa u eé npuMmeHeHue A BbIYUCIIEHUS
NHTerpanos.

33. InTerpupoBaHue doyHkumn R(sin x, cos x).

o HyY) n
34. VHTerpupoBaHue dyHKupmid SIN° XLCoS X
Mcnonb3oBaHne oopMyI MOHMKEHNSA CTEMNEHM.

1.8.

OnpenenéxH
bl MHTErpan
nero

NPUNOoXeHns

35. OnpeaeneHHbIn nHTerpan. MNpumepbl UHTErPUPYEMON U
HenHTerpmpyemon yHkumn. Heobxognmoe ycnosume
NHTErpMpyemocTy.

36. BepxHue n HmwxHUe cymmbl Japby. Mx csoncTea.
HeobxoamMmoe n goctatoyHoe ycrosus
NHTerpupyemocTtu. Knaccbl MHTErpupyembix OyHKLNNA.
OCHOBHbIE CBONCTBA MHTErPUpPYyeEMbIX (PYHKLUI 1

onpegeneHHoro nHrerpana.




37. CBoWCTBa onpeaerieHHoro nHTerpana, Bblpaxaemble
HepaBeHCcTBaMU. VIHTerpanbHasa Teopema 0 cpegHeM.

38. OnpeaeneHHbIn HTerpasn Kak yHKLUMS BEPXHEro
npegena. Popmyna HetotoHa-JlenbHuua.

39. PaanuyHble hopMbl 3a4aHNA KPUBBLIX HA NITOCKOCTU U B
npocTpaHcTBe. Cnpamnsaemsle kpusble. [1nvHa
cnpsMmrsieMon Kpusown. BeluncneHne gnvHel KpUBOKW C
MOMOLLIbIO OnpeaeneHHoro nHTerpana.

40. KsagpupyeMmble purypbl Ha nrockocTu. lNnowanb

nrockon purypbl. BelpaxkeHne nnowaam

KPUBOMNMHENHOWN Tpanewumm ¢ NOMOLLbIO onpeaeneHHoro

NHTerpana.

41. O6bEM 1 NnoLagb NOBEPXHOCTM TEN BpaLLEHMS.

Dusnyeckne NPUNOXeHs.

1.9.

HecobcTBeHH
ble
NHTerpani

42. HecobcTBeHHbIe nHTerpans! | poga. Teopembl
CpaBHEeHus.

43. HecobcTBeHHbIe nHTerpansl |l poga. Teopembl
CcpaBHeHus. [MaBHOe 3HayYeHne HecobCTBEHHOIO
NHTerpana.

44. AbconoTHast 1 yCrnoBHasa CXOANMOCTb HECOBCTBEHHbIX
NHTErpanos.

OyHKUMN
HECKOMNbKNX
nepeMeHHbIX

45. OYHKUUN HECKONBbKMX NepeMeHHbIX. padumk dyHKumMn
OBYX NepemMeHHbIX. JIMHUK 1 NOBEPXHOCTU YPOBHS ANA
dYHKUUIM OBYX N Tpex nepemMeHHbIX. MeTpuyeckoe
npocTpaHcTBO [NpsiMoyronbHbIE U LWapoBble
okpecTHocTu. [Npeanen nocnenoBaTenbHOCTM TOYEK B
npoctpaHcTee. Npeaen pyHKUUM HECKONBKMUX
nepeMeHHbIX.

46. HenpepblBHOCTb DYHKLMN HECKOITbKUX NEPEMEHHbIX.
HenpepbIBHOCTbL NO OAHOW NEPEMEHHOMN.
HenpepbIBHOCTb CMOXHOW (OYHKLNN.

47. YacTHble nponsBogHble. AuddepeHunan.
Heobxogmmoe ycnosue g depeHunpyemMmocTm
dYyHKUMK. [eoMeTprUYEeCKnn CMbICI YaCTHbIX
npoun3BoHbIX. [locTaTouHOE ycrnosue
andpepeHUNpyemMoCcTU YHKUUN.

48. Teopema o anddepeHUnNpyemMocTn ClOXHON PYHKLMUN.
dopmyna ons BbIYUCIEHUS YaCTHbIX MPON3BOAHbBIX
CNOXHOW (PyHKLUNWN.

49. YacTHble Npom3BogHble BbICLUMX NOPAAKOB. Teopema o
paBeHCTBE CMeLUaHHbIX NPOM3BOAHbIX. [1epBbin 1
BTOpOW andpdepeHumansol.

50. 3amMeHa NnepeMeHHbIX B HYaCTHbIX NPON3BOOHbIX
NepBOro 1 BTOPOro nopsaka.

51. HesaBHble doyHKUUKW. Teopema 0 HeABHOM (DYHKLUMN.
MaTpuua Akobu. AkobnaH. BsaMmHO 0gHO3HaYHbIE
oTobpaxeHunsa. Teopema 06 ob6paTHON PYHKLUAX.

52. AndpdepeHumpoBaHme PyHKLUA MHOMUX NepeMEHHbIX,
3aflaHHbIX HEABHO U napameTtpuyeckn. dopmyna
Tennopa ans yHKUUM MHOMNX NEePEMEHHbIX.

OKCTpeMyMm

dyHKLNM
HECKONbKNX

53. QKCTPEMYM (PYHKLUMN MHOTUX NEPEMEHHbIX.
Heobxogumble ycnosusa akctpemyma. [loctatouHble
YCIOBUS 9KCTpeEMyMa.




nepeMeHHbIX

54. YCroBHbIN 3KCTpeMyM. [pssMon MeTof OTbICKaHUA
yCrnoBHoOro akctpemyma. Metog JlarpaHxa oTbiCKaHuA
YCINOBHOIO 3KCTpEMyMaA.

KpaTHble
WHTerpanoi

55. [1BonHom nHterpan. CBoncTBa ABOWNHOIO MHTErpana.
Teopema o0 cBeieHUN BOWHOIO UHTEerpana K
NMOBTOPHOMY.

56. 3ameHa nepemMeHHbIX B IBOMHOM UHTerpane. dopmyna
ONS BbIYUCIIEHNS NNOLWAAN B KPUBOSTMHENHBIX
KoopauHaTax.

57. TponHon uHterpan. CeegeHne TPOMHOIoO MHTerpana K
NOBTOPHOMY.

58. 3ameHa nepeMeHHbIX B TPOMHOM MHTerpane. Nepexon
K chepuyYecKUM U LUNNHOPUYECKUM KoopauHaTaMm.

59. NpunoxeHna ABOMHOIO U TPOMHOIO MHTErpana.

KpusonuHen
Hble
WHTerpanbi.

60. KpnBOonnHenHble HTerparbsl NepBoro poaa.
HaTtypanbHbIn napameTp kpuBon. CeegeHne
KPUBONMHENHOIO UHTEerparna K ornpeaeneHHoMy.
BeKTOpHbIN aNeMeHT NUHUK N ONnHa Oyru.

61. KpnBonnHenHble nHTerpassl BTOporo poaa. CeegexHue
K onpegeneHHoMy nHterpany.

62. dopmyna puHa. YcnoBus HE3aBUCUMOCTH
KPMBOJSIMHENHOIO MHTEerpana BTOPoro pogaa ot nyTu.

[MoBepxHOCTH
ble
WHTerpansl

63. [loHATHEe noBepXxHOCTU. KpMBONMMHENHbIE CUCTEMBI
KOOpAWHAaT Ha NOBEPXHOCTU (BHYTPEHHWE KOOPAMNHATbI).
YpaBHeHue KacaTernbHOM MOCKOCTN K MOBEPXHOCTMU.
64. Nnowanb noBepxHOCTU. [1OBEPXHOCTHLIE NHTErpansbl
nepsoro poaa. ®opmyrbl ANS BblYUCNEHUS
NMOBEPXHOCTHbIX MHTErpanoB NepBoro poga Ans
napamMeTpuyeckn U SBHO 3aJaHHbIX NOBEPXHOCTEN.

65. OQHOCTOPOHHME N OBYCTOPOHHNE NOBEPXHOCTU.
[MoBepxHOCTHbIE MHTErpansl BTOporo poga. ®opmyribl
AN15 BbIYUCIIEHNSA NOBEPXHOCTHBLIX MHTErPanoB BTOPOro
poda ansa napameTpuyecku 1 SBHO 3aaHHbIX
NOBEPXHOCTEWN.

66. Popmyna OcTtporpagckoro. opmyna CToKca.

AnemMeHThbI
Teopun nons

67. CkansipHble 1 BeKTOpHble nons. lNponssoaHas
cKanapHoro nosis No HanpasrneHuto. pagnexT
ckanapHoro nons. AueepreHumst 1 potop BEKTOPHOIo
nons.

68. Onepartop Habna. lNpasuna gencTensa ¢ onepaTopom

Habna. 3anncb OCHOBHLIX AnddepeHumanbHbIX

ornepauun n ¢ NOMOLLbLI0 onepaTopa Habna.

69. [MOTOK BEKTOPHOIO Nong Yepes NoBEPXHOCTb.
MHBapnaHTHOe onpegeneHve ansepreHunn. dopmyna
laycca-OcTporpazckoro B TepMmMHax Teopun nosns.

70. Linpkynauunsa BeKTOPHOro noss BAOSb KPUBOMW.
MHBapuaHTHOe onpegeneHue potopa. dopmyna CTokca.

71. lNoTeHunanbHble BEKTOPHbIE nonsa. ConeHomaanbHble
BEKTOpHble nong. AnddepeHumansHble onepauum
BTOpOro nopsaka. Onepatop Jlannaca.

72. KpyBOnvHeNHble OpTOroHarbHble KOOPANHATbI.
KoadhdmumneHTbl Jlama. 3anncb OCHOBHbIX
anddepeHumanbHbIX onepaunii B KPUBOITMHENHBIX




KoopauHaTax.

Ymncnosble
psaabl

73. Yncnosblie pagbl. CBOMCTBa CXOAALLNXCHA PSAOB.
Heobxoammoe ycnoBme cxoaumMocTu psiaa.
FeomeTpuyeckasa nporpeccusi. FapmMoHn4Yeckumn psa.

74. lNepBaga n BTOpasi TeOpeMbl CpaBHEHUS ANS
nonoXxutenbHbiX psagoB OB606LWEHHbIN rAapMOHUYECKUI
pag (psa Oupuxne). TpeTba Teopema CpaBHEHUS.
MpusHakn Kowmn n Janambepa. IHTerpanbHbIn Npu3Hak
Kowun.

75. Psgbl ¢ Npon3BobHbIMKY YrieHaMmu. AbcontoTHas m
YCIOBHas CX0AMMOCTb. 3HaKovepeayrLwmecsa pabl,
npu3Hak JlenbHuua. NMpumep ycnoBHO cxoasLuerocs
psga. Teopema o nepecTaHoBKE YrieHOB abCOMTHO
cxogswero psaa. Teopema o nepectaHOBKE YreHOB
YCITOBHO cxofsulerocs psaa (teopema PumaHa).

dyHKUMOHanN
bHblE N
CTeneHHble

psabl

76. DyHKUMOHaNbHbIE NOCNeAoBaTENbHOCTU U pAabI.
[MoToyeyHas u paBHOMepHasa cxoaumMmocTu. [pusHak
Bewneplwitpacca paBHOMEPHOM CXOAMMOCTU psiaa.
CeowncTBa paBHOMEPHO CXOASALLMXCA
nocnegoBaTenbHOCTEN U PALOB.

77. CTeneHHble pagbl. IHTepBan u pagnyc cxoguMocCTu.
Teopema Abensi.

78. PaBHOMepHasa CXOAMMOCTb CTENEHHOro psaa. Teopemsl
O HenpepbIBHOCTM CyMMbl CTEMEHHOrO psaa. TeopeMbl O
NOYNEeHHOM MHTEerpMpoBaHum n auddepeHLnpoBaHnm
CTENEeHHbIX PSAOB.

79. PasnoxeHne yHKUUM B CTENEHHOWN pAa.
Heobxogmmoe ycrnosue pasnoxeHust yHKUMN B
cteneHHon psag. Psaa Tennopa. loctaTtouHoe ycrnosue
pasnoXXeHUsa PyHKLUNN B CTENEHHOW pAaS.

80. PasnoxeHne 0OCHOBHbIX aN1leMeHTapHbIX PYHKLMN B
CcTeneHHon psaa. AHanuTuyeckne OyHKUUK.

WHTerpansl,
3aBucsLme
oT

napameTpa.

81. OnpeageneHHble UHTerparsbl, 3aBUCALLME OT NapameTpa.
OnddepeHumpoBaHne U MHTErpUpoBaHME MHTErpanos
no napameTpy. lamma un 6eta cyHKUMM Snnepa.

82. HecobcTBeHHbIE UHTErpansl, 3aBUCSLLME OT
napameTtpa. PaBHOMepHasa cxoguMOCTb HECOBCTBEHHbIX
NHTerpanos.

83. BeluncneHve nHterpana lNyaccoHa. Belumcnerve
nHTerpana upuxne.

Pagbl ®ypbe
n
npeobpasosa
Hue dypbe.

84. lNepuogmnyeckune pyHkummn. OcHoBHas
TpuroHomeTpuyeckas cuctema. Pag dypbe no OCHOBHON
TPUTOHOMETPUYECKON CUCTEME.

85. O6wmin pag dPypbe. CpeaHee kBagpaTn4Hoe
OTKNoHeHne. CBONCTBO YaCTUYHbIX CyMM psiga Pypbe.
HepaseHcTBO beccens.

86. KomnnekcHas oopma TpPUroHOMETPMUYECKOro psiga
dypbe. TeopeMbl 0 CXOANMOCTU U paBHOMEPHOM
cxogumocTu psga dypbe.

87. TpuroHomeTpuyeckun psg Pypbe Ha otpeske [-1,1]. Pag
®ypbe no cuHycam u no kocuHycam. MHterpan dypbe
Kak npegenbHasa popma psga Pypbe. KomnnekcHas

dopma nHTterpana dypoe.




88. NpeobpasoBaHne Pypbe. CBOMCTBA NpeobpazoBaHUA
dypbe. KocnHyc n cuHyc npeobpasoBaHue Pypbe.

2. NpaKkTnyeckune 3aHATUA

2.1. | BBegeHne B |[1. HepaseHcTBa ¢ moagynem. OKpeCTHOCTb TOYKM Ha
Maremartmye BELLECTBEHHOW OCMW.
ckm aHanua 2. O6partHas yHKuma. Mpadmkm OCHOBHbIX
anemeHTapHbIX PYHKUMIA. PyHKUMK sgn X, |X|.[x], {x}.
3. [lpeobpasoBaHus rpacukos.
4. MeTog matemaTn4eckon MHOYKLUW.
5. [HencrtBua Hag KOMMNEKCHbIMU YNCIaMU.
6. KoHTponb TekyLlen ycneBaemMocCTH.
2.2. Mpenen 7. [lMocnepoBaTtenbHocTn. CBOMCTBA
nocnegosarte | nocnegoBaTenbHOCTEN.
NbHOCTH 8. beckoHe4yHO marnble n 6eckoHe4vHo bonbLume
nocnenoBaTenbHOCTU.
9. [lpepgen nocnegoBaTenbHOCTH.
2.3. Mpenen 10. Npegen yHKunK.
dyHKLUN. 11. 3amevatenbHble npegensl.
12. CpaBHeHne 6eCKoHEeYHO MarnbIX 1 6ECKOHEYHO
OONbLUNX BEJTUYMH.
2.4. | HenpepbiBHbl [13. OgHocTOpOHHME Npeaensl. Ksanndukauus Touek
e yHKUMn paspbiBa.
14. KOHTpOsb TEKyLLEN ycneBaeMoCTH.
2.5. | MpowussogHa [15. Tabnuua npounssogHbIX. [paBuna [omalHas
A PyHKUMN anpdepeHunpoBaHma. K/p
16. NpounssogHast CNOXHOM (PyHKLUNN. «lMocTtpoeHun
17. Jlorapndpmumnyeckas nponssoaHas. e rpadwvka
18. NponsBogHble BbICLLUMX MOPAAKOB. dyHKUMNY
19. AndbdepeHunan. QuddepeHumnansl BbICLLUMX
NOpPsIAKOB.
20. lNMpounssogHaa HESABHOM (PYyHKLMN.
21. NMpownssogHasa obpaTHON PyHKLNN.
22. [MponssogHaa napameTpuyeckn 3agaHHon PyHKLUNN.
2.6. | Teopembl 0 [23. [NpaBuno Jlonutans.
anddepeHy 24. dopmyna Tennopa. OCHOBHbIE NPUEMbI PA3IIOXEHNSA
npyembix no popmyne Tennopa.
dYHKUMAX 25. iccnepoBaHune nosegeHUs OyHKUUM C MOMOLLbHO
NPOU3BOAHOMN.
26. [MocTpoeHue rpadnkoB PYHKUUN.
27. KOHTpOnb TeKyLlen ycneBaemMocCTu.
2.7. | Heonpepené 228. BbluncneHme npocTenwnx MHTerpanos ¢
HHbIN Ncnonb3oBaHNeM TabnnyHbIX UHTErPanoB U CBOWCTB He-
WHTerpan onpeaeneHHoro nHTerpana.

29. NMNogBeneHne nopg 3Hak gudpepeHunana.
WHTerpupoBaHme rno 4actsam.

30. IHTerpupoBaHme npoctenwmnx gpoben.

31. IHTerpupoBaHue paumoHanbHbIX YHKLMWNA.

32. IHTerpupoBaHue HEKOTOPbLIX MpPaLMOHaIIbHOCTEN.
BuHoMunHanbHble anddepeHumansi.

33. Popmyna Aunepa u eé npuMmeHeHue A5 BbIYUCIIEHUS
NHTerpanos.

34. VIHTerpupoBaHue HEKOTOPbLIX TPUTOHOMETPUYECKNX

dOYHKUUN.




35. Vicnonb3oBaHne hopMys NOHMXEHNSA CTENEHM.
36. KOHTpOnb TekyLien ycneBaemMocTy.

2.8. | OnpegenéHH {37. BbluucneHue onpegeneHHblX MHTerpanoB. 3amMeHa [omalHas
bl UHTErpan nepeMeHHbIX N UHTErPUPOBAHME MO YacTsM. KOHTPOSbHA
n ero 38. Bbluncnenune nnowwaan ninockux guryp. BelvmncneHne s paboTa.
NPUNOXeHNs OTMHBI Ayru.
39. Bbluncnenne o6bemMOB 1 nnoLagern NnoBepxXHOCTEN
BpaLLEeHus.
2.9. | HecobectBeH H|0. BbliuncneHne HecobCTBEHHbIX MHTErpanos | poaa.
Hble 41. BbluncneHne HecobcTBEHHbIX MHTerpanos |l poga.
NHTerpanol
2.10. | ®yHKUMM 42. [padvk pyHKUMN OBYX NepPEMEHHbIX. JIMHUN 1
HECKOMbKUX NOBEPXHOCTU YPOBHSA A515 PYHKUNIA OBYX N Tpex
nepeMeHHbIX nepeMeHHbIX.
43. Npenen n HenpepbIBHOCTb (PYHKLNUN HECKOMBKUX
nepeMeHHbIX.
44. YacTHble nponsBogHble. [NonHbin guddepeHumann.
45. [lIndppepeHUnpoBaHME CNOXHON U HEABHON QOYHKLINM.
46. [NponssogHas no HarnpasneHuo. [pagneHT.
47. YacTHble npon3BogHble U g depeHumnans! BbICLLMX
nopsaaKoB.
48. 3ameHa nepeMeHHbIX B YaCTHbIX MPON3BOAHbIX
NnepBOro 1 BTOPOro nopsaka.
49. dopmyna Tennopa gna PYHKUMN MHOTMX NEPEMEHHbIX.
2.11. | Okctpemym  50. HaxoxgeHue akcTpemyma yHKLUUN HECKOSTbKUX
dYyHKLMM nepeMeHHbIX.
Heckonbkux 51. lNpsiMon MeTon OTbICKaHWUS YCITOBHOMO 3KCTpeMyma U
nepeMeHHbIX meTog JlarpaHxa.
52. KOHTpOmb TEKyLLEN YyCNEBAEMOCTH.
2.12. | KpaTHble 53. BbluncneHne gBOMHOINO nHTerpana. 3ameHa npegenos
WHTerpanoi WHTErpupoBaHue B NOBTOPHOM UHTerpane.
54. 3ameHa NnepeMeHHbIX B ABOMHOM UHTeErparne.
55. BbluncneHne TporMHOro nHTerparn.
56. Nepexon K chepnyecknm n LMNNHAPUYECKNM
KoopauHaTam.
57. NpunoxeHna ABOMHOIO U TPOMHOIO MHTErpana.
2.13. | KpuonuHen [58. KpmBonuHerHble MHTErpansi NepBoro poaa.
Hble 59. KpmBOnuHenHble NHTerpansl BTOPOro poaa.
nHterpanel.  60. NpumeHeHne oopmynbl [puHa ons BblYUCHIEHUSA
KPUBOMNMHENHBIX MHTErpanos BTOPOro poaa.
HaxoxgeHvne dyHKUuM no nosiHomy andpdepeHuunany.
61. KOHTpOnb TeKkyLlen ycneBaemMoCTH.
2.14. | [loBEPXHOCTH [62. YpaBHEHNE KacaTerlbHOM NITOCKOCTU K MOBEPXHOCTW.
ble 63. BbluncneHme noBepxXHOCTHbLIX MHTErPanoB NepBoro
WHTerpanol poaa.
64. BbluncneHme noBepxXHOCTHbIX MHTErPanos BTOPOro
poaa.
65. NMpumeHeHne popmyn OcTtporpagckoro n CTokca.
2.15. | OnemeHTbl  [66. BbluncneHne rpagneHTa ckansapHoOro nons. [JomawHsas
Teopun nona B7. BeluncneHne gmeepreHUMm n potopa BEKTOPHOIO NOSIS. | KOHTPOSibHA
68. [lenictBus ¢ onepatopomM Habna. 3anncb OCHOBHbIX s paboTta

anddepeHumanbHbIX onepaumin n ¢ NOMOLLbIO

onepaTtopa Habna.




69. Lnpkynauna n pabota BEKTOPHOro Nons.

70. NoToK BEKTOPHOro nons Yepes NoBEPXHOCTb.

71. [NoTeHuunanbHble U coneHomaanbHble BEKTOPHbIE NOMS.
72. Onepartop Jlannaca.

2.16. | Yucnosble 73. Yncnosble pagbl. Heobxogumoe ycnosue CXxoammocTu
pagbl psaa.

74. TeopeMbl cpaBHEHUS ANSA NONOXUTENbHbIX PSAOB.
75. MNMpusnaku Kowwn n Janambepa.

76. VInTerpanbHbIn Nnpu3Hak Kowww.

77. 3HakoyepeayoLmnecs psabl, NpusHak JlenbHuua.
78. PelwleHne 3a4ad Ha pasfivyHble NPU3HaKW.

2.17. | ®yHkumoHan [79. CTeneHHble pagbl. MHTepBan n pagnyc CXoanMocCTy.
bHblE U MccnegoBaHune noBegeHNs B rpaHUYHbIX TOYKaX.
creneHHble  B0. PasnoxeHne (OyHKUMN B CTENEHHOMW psg.
psagbl 81. KoHTponbHasa paboTa.

2.18. | MHTerpanbl, 82. HTerpansl, 3aBucsLmME OT NapameTpa.
3asucdawme B83. uddepeHunpoBaHue n MHTErpyMpoBaHue NHTerpanos
oT no napameTpy.
napametpa. 84. lamma n 6eta dyHKUMN dnnepa.

2.19. | Pagbl ®ypbe 85. PasnoxeHune yHKUM B psg Pypbe No OCHOBHOWM
n TPUrOHOMETPUYECKON cnucteme Ha oTpeske [L,[].
npeobpasosa [86. PasnoxeHne gyHKuM B psig Pypbe No OCHOBHOW
Hue dypbe. TPUroHOMEeTpUYeCKon cnucteme Ha otpeske [-1,1].

87. Pag ®ypbe No cMHycam u no KOCUHycam.
88. KoHTponbHas paboTa.

13.2. Tembl (pasgenbl) AUNCUMNNNHBI N BUObI 3aHATUN

HanmeHoBaHne Buabl 3aHATUI (KONWYECTBO YacoB)
Ne TEMe Mpaktuye | Jlabopat [
n/n (pasgena) Nexumm P pat - .amocTosiTerns Bcero
ckue OpHble Haga paboTa
ANCUMNNNUHDI

1.1. BesegeHnne B
MaTeMaTn4eCcKni 10 12 - 6 28
aHanms

1.2. Mpenen
nocrieqoBaTtenbHOCT 10 6 - 6 22
n

1.3. | lNMpegen dyHKUMM 10 6 - 6 22

1.4. | HenpepbiBHbIE 8 ) 14
dOyHKUMM

1.5. MpounssoaHas 6 16 ) 6 28
dOyHKUMM

1.6. | Teopemsbl 0
anddepeHumpyembl 10 10 - 4 24
X OYHKLUMNAX

1.7. HeonpegenéHHbin 14 18 ) 6 38
NHTErpan

1.8. OnpenenénHbIn
WHTEerpan v ero 14 6 - 4 24
NPUIOXKEHNS

1.9. | HecobcTtBeHHbIE 6 4 - 2 12




NMHTEerpansl

1.10. | ®YHKLMM HECKOSBbKNX 16 16 ) 4 36
nepemMeHHbIX

1.11. | SkcTpemym yHKLMN
HECKOIbKNX 4 6 - 2 12
nepeMeHHbIX

1.12. | KpaTHble nHTerparsnsl 10 10 - 4 24

1.13. | KpuBonuHenHble 6 8 ) 4 18
NHTEerpanoi.

1.14. | [NloBEPXHOCTHbIE 8 8 ) 2 18
NHTerpansl

1.15. | AnemeHTLI TEOPUN 12 14 ) 6 32
nons

1.16. | Yncnosble psgpl 6 12 - 4 22

1.17. | ®yHKUMOHANbHbIE N 10 6 ) 2 18
CTeneHHble pagbl

1.18. | NHTerpansi,
3aBucsLme ot 6 6 - 2 14
napameTpa.

1.19. | Psgbl ®ypbe u
npeobpasoBaHune 10 8 - 4 22
dypbe.
WToro: 176 176 - 76 428

14. MeToamnyeckune ykasaHua Ansa ody4arowmxcs N0 OCBOEHNIO AUCLUNIIUHDbI

[1ns ocBOeHNA Kypca CTyOeHTY pekOMeHAYyeTCH nocewaTb NEeKUNOHHbIE U MpakTuyeckme
3aHATUA, KOHCNEKTUPOBATb Nekunn. MNMepeq cneayrowen nekunen Heobxoanmo npopabatbiBaThb
AoMa maTepuarn, 3anMcaHHbIN Ha npeablaylwen nekunn ¢ npueredeHnemM pekomeHgyemMmom
OCHOBHOW nuTepatypsbl. [Ana 6onee NnonHOro oCBOEHNA matepuana pekoMeHayeTcs
03HaKOMUTLCA C AOMNONHUTENBHOW NIMTEPATYPON NO yYkasdaHHbIM Bonpocam. Heobxogmmo
pewaTb AOMa MOMHOCTbLIO JOMAaLUHEE 3afaHue 1 B criydae 3aTpyaHeHnin obpaluarbes K
npenogasaTtensiM 3a pasbACHEHUSIMN.

15. TMMepeyeHb OCHOBHOW W AOMNONHUTENLHOW FNUTEpPaTypbl, PECypCOB WHTEpPHET,

Heob6XxoaAUMBbIX AN OCBOEHUA AUCUMUNIIUHbI (Criucok numepamypbl 0pOPMIISEMCs 8 COOMeemcmeauu
¢ mpebosaHusamu OCT u ucrnionb3yemcs obujasi ck8o3Hasi Hymepauyusi 0r1si ecex audo8 UCmMOYHUKO8)

a) OCHOBHas nuTepaTtypa:

Ne n/n NcToYHMK

®uxtenronb I M. OcHOBbI MaTemMaTU4eckoro aHanmsa. Yactb 1: yuebHuk. Y. 1/
1 ®uxteHronby I M. — 11-e naa., ctep. — 2019. — 444 c. —<URL.:
https://e.lanbook.com/book/112051>

®uxteHronb I M. OcHOBbI MaTemMaTU4eCcKoro aHanmsa. Yactb 2: y4ebHuk. Y. 2 /
2 ®uxteHronby I M. — 10-e nag., ctep. — 2019. — 464 c. —<URL.:
https://e.lanbook.com/book/115730>

MBaHoBa E. E. [uddepeHumnansHoe ncumcrneHme oyHKLUNn 0gHOro nepemMeHHoro:
y4yebHuk ansa By3oB / E. E. MiBaHoBa; nog pea. B. C. 3apybuHa, A. I, KpuweHko -
3 Mocksa: N3patenbctBo MI'TY um. H. 3. baymaHna, 2017. - 407 c. (Matemartuvka B
TexHnyeckom yHusepcutete) - ISBN 978-5-7038-4631-5. - TEKCT: aNeKTPOHHbIN //
OBC "KoHcynbraHT ctygeHTa": [canT]. - UR:
https://www.studentlibrary.ru/book/ISBN9785703846315.html




6) gononHuTenbHas nuTepartypa:

Ne n/n

NCcTOYHMK

MnbmH B.A., Tlo3Hak 3., OcHoBbl MaTemaTnyeckoro aHanusa. M.:
dusmatnut. Y.1 - 2005, 7-e n3n., 648 c.;

MnbnH B.A., Tlo3Hak 3., OcHoBbl MaTemaTtuyeckoro aHanm3a. M.:
dusmatnut. 4.2 - 2002, 4-e n3n., 464 c.;

Bynak 5.M. KpaTHble nHTerpansl u pagbl: y4ebHuk / 6.M. byaak, C.B. ®oMuH. —
Mocksa: ®namatnut, 2002. — 550 c. URL:
https://biblioclub.ru/index.php?page=book&id=67845 — ISBN 978-5-9221-0300-8.

Kyopsisues J1. 1. Kypc matemaTtudeckoro aHanusa. T. 1: AuddepeHumansHoe n
NHTerpanbHoe ncumcrneHme pyHkumnmn ogHon nepemenHon / J1. [l. Kyapsasues. — M.:
Opoda, 2006. — 702 c.

Kyopssues J1. [1. Kypc matematundeckoro aHanmsa. T. 2: Paabl. AuddepeHumansHoe
N UHTerpanbHoe ucyncrieHme pyHKunn MHormx nepemenHsix / J1. [1. KynpsasueB. —
M. : lpodpa, 2006. — 702 c.

Kyopsisues J1. 1. Kypc matemaTtudeckoro aHanusa. T. 3: [apMOHMYeCKuin aHanums.
AnemMeHTbl pyHKUnoHanbHoro aHanusa / J1. [1. Kygpssues. — M.: [poda, 2006. —
351 c.

3apy6uH B. C. VIHTerpansHoe ncuncneHme oyHKUMn 0gHOro NePEMEHHOrO : y4eBbHUK
ans Bsy3oB / B. C. 3apybuH, E. E. ViBaHoBa, I". H. KyBbipkuH; noa peg. B. C.
3apybuHa, A. . KpuwweHko - Mocksa : U3gatenscteo MI'TY nm. H. 3. baymaHa,
2015. - 527 c. (MaTtemaTuka B TexHu4eckom yHusepcutete) - ISBN 978-5-7038-
3777-1. - TekcT: anekTpoHHbIN // OBC "KoHcynbtaHT ctygeHTa": [canT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785703837771.html

B) MH(OPMaALMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHble pecypchl (odurumnanbHblie pecypchl
NHTEpHET)":

Ne n/n

Pecypc

OnekTpoHHasa 6ubnuoteka BI'Y https://lib.vsu.ru

OnekTpoHHbIN yHMBepcuteT BI'Y https://edu.vsu.ru

OBC «JlaHb» https://e.lanbook.com/

«YHuBepcutetckas 6ubnuoteka onlinex» https://biblioclub.ru/

«KoHcynbTaHT cTygeHTa» http://www.studmedlib.ru/

@0 R IWIN =

«PYKOHT» (UWTC KoHtekctym) https://lib.rucont.ru/

* BHayane ykasbiBatotca IBC, ¢ koTopbiMn mmetotca gorosopa y BIY, 3atem oOTKpbiThble
3NeKTPOHHO-06pa3oBaTenbHble pecypchbl, OHNanH-kKypcbl, AYMK

16. lMepeyeHb y4yeOHO-MmeTOAMYECKOrO obGecneyeHMs ANA CaMOCTOATENIbHOW paboTbl
(y4ebHo-mMemoduyeckue pekoMeHdayuu, rocobusi, 3adayHuku, MemoduyeckKue yKaszaHus MO B6bINOTHEeHUI
npakmu4eckux (KOHMpPorsbHbIX), Kypcosbix pabom u Ap.)

Ne n/n MCTOYHUK
BenombiTueBa E.I., PatuHep H. M., TyneHko E. B. [NepBble NoHATUSA
1 MaTemMaTU4eCcKoro aHanusa. YuyebHo-metogmyeckoe nocobume anga By3oB. BopoHex.

BopoHex. roc. YH-T. 2008 . — 55 c..




HasbigkuH B. A., TyneHko E. B., BeluncneHve npegenos. YyebHo-meToanveckoe
nocobue ons By3oB. BopoHex. BopoHex. roc. YH-T. 2008 . — 25 c..

BenombiTueBa E.I., PatuHep H. M., TyneHko E. b. OnpegeneHHbi nHTerpan u ero
cBonctBa. HecobcTBEHHbIE MHTErpanbl. NpunoxeH7us K reomeTpum n pusmnke.
YyebHo-meToaudeckoe nocobue ons By3oB. BopoHex. BopoHex. roc. YH-T. 2007r. —
53 c..

17. OOpasoBaTesfibHble TEXHONOrMU, UCNOoNb3yeMble nNpu peanusauum y4eOGHOMU
AUCLUMNIINHBI, BKJKOYasi AUCTaHUMOHHble obpa3oBaTenbHble TexHonoruu (OOT),
3NeKTpoHHoe obyyeHune (30), cmelwnaHHOe oby4eHune):

Mpu peanusauun AUCUMMAMHBI  MOTYT TMNPUMEHSTLCS  3NEeKTPOHHble 0bpa3oBaTerbHble
TexHonorm Ha 06as3e noptana edu.vsu.ru Ansi OCBOEHMSI NEKUMOHHOro MmaTepuana, Aans
npenoocTaBneHust OoMallHUX 3afaHui Ons NpocMoTpa M OLUEHKM npenogasaTenem, AOns
npoBeaeHns TeKyLLLero KOHTPOMS U TeKyLLen aTTecTauun.

18. MaTepmnanbHoO-TeEXHU4YECKoe obecnevyeHne AUCLUUMNIIUHBI:

NekunoHHas ayaMTopusi, Aocka MernoBas Unn mapkepHas 1 WT., CTOMbI, CTYNbs B HEOOX0AMMOM
Konu4yecTse.

19. OueHouYHbIe cpeacTBa ANA NpoBeAeHUs TeKYLLEen U MPOMEXyTO4YHOM aTTecTauumn

Mopsaok oueHkM ocBOeHUS obyyatommMmmcs y4ebHoro matepuana onpegensiercs
coaepXaHUeM crieQyroLLmxX pasaenos AUCUMMINHGIL

HanmeHoBaHune

Ne pasgena Komnete Viipunkatop(bi)
n/n UCUMMNINHBI Hums(n) AOCTVDKEHWA OuetodHele cpeacTsa

A (ML(l),EI,yJ'IFI) H KOoMneTeHumm
1. | Pasgensbl 1-19 OrlK-1.1 KoHTponbHble paboThl
2. | Pasgensbl 1-19 Or1K-1 Or1K-1.2 KoHTponbHble paboThbl
2. | Pasgenbl 1-19 Orl1K-1.3 KoHTponbHble paboThbl

lMpomexyTovHasa atTecTaums lMepeyeHb BONpocoB

dopmMa KOHTPONSA — 3K3aMeH, 3a4€T C OLeHKOMN [MpakTnyeckoe 3agaHue

20 TunoBble OLEHO4YHble cCpeAcCTBa M MeToAMYECKUMe MaTepuanbl, onpegensawowme
npoueaypbl OLeHUBaHUA

20.1 TeKywWwmm KOHTPOJb yCNeBaeMocCTu




KOHTpOJ'Ib ycneBaeMoCTU no agncumniimHe oCyLlecTBideTCcA C NOMOLLBbIO crneayowmnx
OLEeHO4HbIX CpencTB:

KoHTponbHble paboThl.
| cemecTp.

KoHTponbHasa pabota Ne 1. BBegeHvne B matemMaTuyeckmii aHanua. 8 3agaHuni.
KoHTponbHas pabota Ne 2. Npeaenbl n HenpepbIBHOCTb. 8 3agaHui.
KoHTponbHas pabota Ne 3. lNMpoussogHasa n auncddepeHumnan. 8 3agaHun.

Il cemecTp.
KoHTponbHasa pabota Ne 4. HeonpenenéHHbii n onpegenéHHbli nHterpan. 9 3agaHun.
KoHTponbHasa pabota Ne 5. ®yHKUNN HECKONBKMX NEPEMEHHbIX. 7 3a4aHuMN.
KoHTponbHas pabota Ne 6. KpaTHble 1 KpMBONMMHENHbIE NHTErpansl.6 3agaHui.

Il cemecTp
KoHTponbHas pabota Ne 7. YucrnoBble u CTENEHHbIE paabl. 7 3a4aHun.
KoHTponbHas pabota Ne 8. Paabl dypbe. MIHTerpanel ¢ napameTpoM. 5 3agaHuin.

KoHTponbHble paboThl NPOBOAATCS ayaAUTOPHO unu Ha noptane moodle. Bpems, otBegeHHoe
Ha BbIMOMHEHNE KOHTPOMNbHOM paboThl, 2 akageMuyecknx yaca. [Npu BbINONHEHUN
KOHTPOSIbHOW paboThbl CTYAEHT HE MOXET NOSIb30BaTbLCS CNPaBOYHLIMM MaTepuanavu B
nobom Bnage. [lonycTMMo MCNONb30BaHME NPOCTOro KanbKynaTopa.

3a Kaxxgoe 3agaHue B KOHTPOrbHOM paboTe CTyaeHT nonyyaet 1 6ann.

Bannbl HAUMCNAKTCA TakkKe 3a BbINOMHEHME AOMALUHEro 3agaHnsa 1 noceLeHne
NPaKTUYECKNX N NEKLUMOHHBIX 3aHATUN.

[Mony4eHHble B Te4eHMM ceMecTpa Bannbl NOACYNTLIBAIOTCA B KOHLIE CEMECTpa AS1s Kaxaoro
CTyQEHTa M YYMTbIBAOTCS MPU BbICTABAEHUN OLEHKN Ha 3K3aMeHe 1nm
AnddepeHUMpoBaHHOM 3a4eTe.




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:



Bapuant 1

1. BbramcsmThb Npou3BOIHYIO:
y=xn(z+ Va2 +1).
2. BbIYuCauTh IIPOU3BOIHYTO:
1
y=———3
(1 + cosdx)

3. Haiitu y'":
y = e"sinx.

4. Haiitu niepBbiit 1 BTOpOitl gud depennnaib:

Yy = arcsin —.
x

5. Beraucimrs npomssogayto: y = (tg x)082%,

6. Haiitu mpou3BoHyIO JIsi TapaMeTPpUIeCKu 3aJaHHON (PyHKITUN:

2 2 2
et et et” —e
rT= — Yy =
2

7. BbramcauThb mnpejest, uCcroJib3ys npasusio Jlonurasis:

. arctgx —x + z2
lim
x—0 11’1(1 + .’17)

8. Haititu npubimxkennoe 3unaderue v/ 16.01, ucronb3ys mepsbiil uddepeHimadt.



20.2 NpomexyToyHas atrecTauus

MpomexyToyHas aTTecTaums No AUCLMMIIMHE OCYLLECTBNSIETCS C MOMOLLbIO Crieayowmnx
OLEHOYHbIX CPeacTB:

| cemecTp. OK3aMEH.
[Mporpamma ak3ameHa.

1. MHoxectBa. Onepaumm Hag MHoxecTBamu. OTobBparkeHns MHOXecCTB. BaaumHo
OOHO3Ha4Hble oToOpaxkeHus. ObpaTHoe oTobpaxeHue.

2. BeuwecTBeHHble Yncna. CBonCTBa BeleCTBeHHbIX Yynucen. Mogyns yucna,
HepaBEeHCTBO TPeYronbHuKa, Lenasa n gpobHas yactu.

3. Metog matemaTtuyeckon nHaykumn. buuHom HetoToHa. TpeyronbHuk Nackans.

4. OrpaHuYeHHble MHOXeCTBa. TOYHbIE BEPXHSS N HWKHASA rpaHn. CBONCTBO MOSTHOTLI
MHOXECTBA BELLECTBEHHbIX YNCETT.

5. Jlemma 06 OoTAENUMOCTM MHOXECTB. JIEMMbI O CUCTEME BITOXXEHHbLIX OTPE3KOB.

6. KomnnekcHble yncna. Onepaunmn Hag KOMNAEKCHbIMU YMUCTTaMMU.
TpuroHomeTpuyeckas u nokasatenbHble OPMbl KOMMIEKCHOMO Yncna.

7. Yucnosble nocnegoBaTenbHOCTU. BeCKOHEYHO Marnble NocnegoBaTelbHOCTU U UX
cBoncTBa. beckoHeuHo BornbLune NnocneagoBaTenbHOCTY.

8. [lNpenen nocnegoBatensHOCTU. ApudMeTnYecKkne CBOMCTBa npeaena.

9. lNpenenbHbIn Nepexoq B HepaBeHcTBax. CBoncTBa
nocrnenoBaTenbHOCTEN, UMEIOLLNX Npeaern.

10. MOHOTOHHbIE NOcnegoBaTenbHOCTU. Teopema Beneplitpacca.

11.Yumcno "e".

12.TognocnegoBatenbHOCTU. YacTudHble npeaensl. BepxHuin u HXKHUIA Npegensl
nocnegosartenbHOCcTU. Teopema bonbuaHo-Beneplutpacca.

13.Kputepuin Kowm cxogmMmocTun nocrneaoBaTenbHOCTH.

14. dyHkumn. Mpegen yHKUMN. SKBMBANEHTHOCTb onpeaeneHui no Kowwm n
no lenHe.

15. ApudomeTnyeckme CBOMUCTBa NPeaenos, NpeaenbHbI Nepexon B HepaBeHCTBaXx.
JlokanbHble cBOMCTBa PYHKUUIA, UMEKOLLMX Npeaern.

16.3amevarernbHble npegernobl.

17.0pHocTopoHHMe npeaensl MOHOTOHHbIE byHKUMK. [penen MOHOTOHHOW PYHKLUUMN.

18.Kputepuin Kowwm cyuiectsoBaHus npegena yHKUUN.

19.Knaccndmkaums 6eCKoOHEYHO ManbiX 1 6€CKOHEYHO BOMbLUNX BENMUYNH.
O-cnmBonuka.

20.HenpepbIBHOCTb (yHKLUMKN B ToUke. CBONCTBA HEMPEPbIBHbLIX (OYHKLINA.
HenpepbIBHOCTb CIOXHOW OYHKUMU. DneMeHTapHble YHKLMMN.

21.Knaccudmkaums Toyek paspbiea. [prumepbi.

22.1 n 2-9 Teopembl Kowwn o oyHKUMSX, HENPEPbIBHbIX HA OTpe3Ke.

23.1 n 2-9 Teopembl Berlepwitpacca o oyHKUNAX, HEMNPEPbIBHbLIX HA OTpPe3kKe.

24.PaBHOMepHas HenpepbiBHOCTb PyHKUMN. TeopeMa enHe-KaHTopa.

25.T1ponssoaHas oyHKUMKN B ToUke. [eomeTpudeckun n omsmnyecknin cmoics. Npumepsl.

26. ndpdepeHumnan gyHkuun. icnone3oBaHne anddepeHumana ana npmbnmxeHHbIX
BblumcneHumn. Ceasb anddepeHumMpyeMocT n HenpepbiBHOCTW. [NMpaBuna
andpdepeHUnpoBaHus.

27.TponssogHas CrioxHom pyHkuuKn. NponssogHasi obpaTHOM PyHKLUMN.




28.T1ponsBoaHble areMeHTapHbIX QYHKLNNA.

29.NHBapuaHTHOCTbL (hopmMbl NepBoro anddepeHumana. NpoussogHas yHKUMN,
3ajaHHOWN NapaMeTpUYECKN.

30.TMpounssogHble n guddepeHumansl BbicLUnX Nopsakos. MNpasuno JlenbHuua.
HapyLweHne nHBapnaHTHOCTU popMsbl 2-ro auddepeHunana.

31.Bo3pacTtaHue n yobiBaHne yHKLMM B TOYKe. JlokanbHble 3KCTpeMyMbl. Teopema
depma.

32.Teopembl Pons n JlarpaHxa.

33.Teopema Kowm.

34.PackpbITne HeonpegenéHHocten. MNpasuno Jlonutans.

35. dopmyna Tennopa ¢ octaTovHbIM YrieHoM B oopme [leaHo.

36.Popmyna Tennopa ¢ octatovHbIM YrieHoM B dhopme Jlarpanxa (6e3 gok-Ba).
dopmyna Tennopa nst OCHOBHbIX OYHKLMNA.

37.docTtaTtouHble ycrnoBua akctpemyma (1-e, 2-e 1 3-e AocCT. ycn.)

38.Bbinyknble yHKUMn. Toukun nepermba.

39.AcumnToTbl. MiccnepgosaHue noeBeaeHUss (PyHKLMA C MOMOLLbIO NPOU3BOAHBIX.

Il cemecTtp. dnddepeHUMpoBaHHbLIA 3a4€ET.
[Nporpamma 3a4yéTa.

1. lepBoobpasHada n HeonpeaeneHHbin nHTerpan. CBoncTea HeonpeaeneHHoro
nHTerpana. TabnuyHble nHTerpansl. 3aMmeHa nepemMeHHbIX. IHTerpmpoBaHme no
YyacTam.

2. WNHTerpupoBaHue npocTenwmnx apoben nepBoro, BTOPOro U TPETLEro TUMOB.

3. WNHTerpmpoBaHue npocTenwmnx gpoben yeTseptoro Tuna. VIHTerpuposaHune
pauMoHanbHbIX PYHKLMWNA.

4. WHTerpmpoBaHue HEKOTOPLIX UppaunoHanbHocTen. BUHOMUHanNbHbIE
anddepeHumnansl.

5. WHTerpmpoBaHume pyHKumnn R (sin X, cos Xx). MHTerpupoBaHue yHKUMIA sin” x -cos” x.
Mcnonb3oBaHne popmMyn NOHMXKEHUST CTENEHN.

6. OnpepgeneHHbl nHTErpan. Npumepbl MHTErpUpyeMon N HEUHTErPUPYEMON OYHKLIUN.
Heobxogmmoe ycrnoBue MHTErpupyemMocTMu.

7. BepxHue n HmxHUe cymmbl Japby. x ceorcTtBa. Heobxogumoe n goctatoyHoe
YCIOBUSI UHTEIPUPYEMOCTM.

8. Knaccbl uHTerpupyemMbix qoyHKLUN.

9. OcHOBHbIE CBOMCTBA UHTErPUPYEMBIX OYHKLMA N ONpeaenieHHoro nHTerpana.

10.CBowicTBa onpegeneHHoro nHTerpana, BolpaxxaemMble HepaBeHCTBaMM.
WHTerpanbHasa Teopema o cpefHeM.

11.0npegeneHHbIn NHTErpan Kak yHKUumMs BepxHero npegena. opmyna HetoToHa-
Nenbuuua.

12.Pa3nuyHble (hopMbl 3aaHNA KPUBbIX Ha NSIOCKOCTM U B NpOCTpaHcTBe. CnpsamMnsaemblie
KpuBble. [AnnHa Kpueon. BeluncneHne AnnHel KPMBOM C NOMOLLLIO ONpeaeneHHoro
WHTerpana.

13.KBagpupyemsbie ourypbl Ha NNockocTu. MNnowaab nnockon urypsl. BeipaxkeHune
nnowaan KpUBONMHENHOW TpaneLunmn ¢ NOMOLLbIO ONpeaenieHHoro nHTerpana.



14.HecobcTtBeHHbIe uHTerpansl | poga (¢ 6eckoHevHbIMU Npegenamm). MMaBHoOe 3HayYeHne
HecobCTBEeHHOro nHTerpana. lNpumepsl.

15.HecobcTtBeHHbIE UHTerpansl || poga (0T HeorpaHu4eHHbIX YHKUUR). [MaBHoe
3HaveHne HecobCTBEHHOro nHTerpana. Npumepsbl.

16. PYHKUMN HECKONBKUX NepeMeEHHbIX. padunk dyHKLMM ABYX NEPEMEHHbIX. JINHUKN 1
NOBEPXHOCTU YPOBHSA ANS PYHKUUIN OBYX U TPEX NepeMeHHbIX. [1paMoyronbHble 1
LapoBble OKPECTHOCTW.

17.T1pegen nocrnenoBaTenbHOCTN TOYEK B NpocTpaHcTBe. [peaen yHKUMM HECKONbKNX
nepeMeHHbIX.

18.HenpepbIBHOCTb PYHKLMM HECKOSTbKNX NEepeMeEHHbIX. HenpepbiBHOCTb N0 OAHOM
nepemMeHHon. HenpepbIBHOCTb CAOXHOW QOYHKLIMN.

19.Y4acTHble nponsBogHble. AuddepeHumnan. Heobxognmoe ycnosue
AnddpepeHUnMpyeMoCcTn QYHKLNN.

20.JocTtaTo4Hoe ycnosue anddepeHLmMpyeMocTn yHKLNN.

21.Teopema 0 gnddepeHLMpyeMOCTN CNOXHOM yHKUMKN. Popmyna Ans BblYUCTIEHNS
YaCTHbIX MPOU3BOLHbIX CIOXHOW (PYHKUUN.

22.T1ponssogHas no HanpasneHuto. pagneHT.

23.Y4acTHble npon3BogHble BbICLLUX MOPSAKOB. TeopeMa O paBeHCTBE CMeLLaHHbIX
npoun3sogHbIX. AnddepeHumansl BbICLLIMX NOPAOKOB.

24 HesBHble yHKUMU. TeopemMa 0 HEABHOM (PYHKLNWN.

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

26. 3kCcTpeMyM OYHKLMN MHOTUX NepeMEHHbIX. Heobxoanmble ycroBusi akCTpemyma.
[locTaToyHble YCrOBUSA 3KCTPEMYMA.

27.YcnoBHbIN 3kcTpemyM. [NpssmMon MeTon OTbICKaHNA YCITOBHOIO akcTpemyma. Metoq
NarpaHxa oTbICKaHWS YCNOBHOIO 3KCTpemMyma.

28.HecobcTBeHHble nHTerpansl | poga (¢ 6eckoHedHbIMM Npegenamu). [MaBHOe 3HaYeHne
HecobCTBEeHHOro nHTerpana. lNpumepsl.

29.HecobcTBeHHble nHTerpansl |l poga (0T HeorpaHMYeHHbIX yHKUMA). [NaBHoe
3Ha4eHne HecobCTBEHHOro nHTerpana. Npumepsbl.

Il cemecTp. JKk3aMeH.
[Tporpamma 3K3ameHa

[MoHsaTMe noBepxHOCTU. KpUBONUHENHbIE CUCTEMbBI KOOPANHAT Ha NOBEPXHOCTU
(BHYTpeHHUe KoopauHaThl). YpaBHeHMe KacaTenbHOM NNOCKOCTU K MOBEPXHOCTN.
Mnowaab noBepxHOCTU. [TOBEPXHOCTHBIE MHTErparnsl nepsoro poga. Popmynbl Ans
BblYMCIEHUS NOBEPXHOCTHLIX MHTErpanos NepBoro poaa Ang napameTpuyeckn U iBHO
3aJaHHbIX MOBEPXHOCTEMN.

OQHOCTOPOHHME M ABYCTOPOHHUE NOBEPXHOCTU. [10BEPXHOCTHbIE MHTErpasibl BTOPOro
poaa. Popmynbl ANA BbIYUCIIEHUA NOBEPXHOCTHBLIX MHTErpanoB BTOPOro poaa Ans
napameTpuyeckn U ABHO 3afaHHbIX NOBEPXHOCTEN.

dopmyna Octporpagckoro. ®opmyrna CTtokca.

CkansipHble 1 BekTopHble noss. [lponssogHas ckanspHOro nosis No HanpaseHuUIo.
pagneHT ckanapHoro nongd. [jusepreHuns n potop BEKTOPHOrO MNons.

Onepartop Habna. MNpaBuna gencreus ¢ onepatopom Habna. 3annucb OCHOBHbIX
AnddepeHLmanbHbIX onepauun n ¢ NOMOLLBIO onepaTopa Habna.



7. TloTOK BEKTOPHOrO Nnons Yyepes noBepxHoCTb. VIHBapaHTHOe onpegeneHve aAnBepreHumnn.
dopmyna Maycca-OcTporpagckoro B TepMyvHax Teopum rnossi.

8. Lunpkynaums BeKTOpHOro nons Boosib Kpuson. MIHBapmnaHTHOe onpegeneHve potopa.
®opmyna Crtokca.

9. TlMoTeHumanbHble BeKTOpHbIE nons. ConeHonaarnbHble BEKTOPHbIE MOMA.
OnddepeHunanbHble onepauumn BToporo nopsaka. Onepatop Jlannaca.

10. KpuBonuHenHble opToroHanbHbie koopanHaTtbl. KoaddunumeHTsbl Jlama. 3anncb 0OCHOBHbIX
AndpdepeHumnanbHbIX onepauun B KpMBONMHENHbLIX KOOPANHATAX.

11.4uncnosble psabl. CBOMCTBa cxoadaLmxca psgoB. Heobxognmoe ycnosue
cxogumocTu psiga. leomeTtpuyeckada nporpeccus. FapmoHudeckumn pag.

12.lMepBasg n BTOpasi TeOpeMbl CpaBHEHUS ANSA NONOXUTENbHbLIX PSA0B
O606LeHHbIN rapmoHnydeckni pag (psa Qupuxne). TpeTba Teopema
CpaBHEHWUA.

13.Tpun3Hakun Kowwn n Janambepa. NHTerpanbHbii npuaHak Koww.

14.Pagpbl ¢ npon3BOonbHbIMY YrieHamu. ABCOMOTHAsA N yCNoBHAA CXOANUMOCTb.
3Hakoyepeayowmeca psabl, npusHak Jlenbxuua. MNpumep ycnoBHO cxoasiueroca psaa.

15. Teopema 0 nepecTtaHOBKe YneHOB abCOMTHO CXOAsLWEero psiga. Teopema 0 nepectaHoBKe
4YIeHOB YCITOBHO cxofsulerocs psga (teopema PumaHa).

16. dyHKUMOHanNbHbIE NOCneaoBaTenbHOCTN U pAabl. [loTovedHasa n paBHomMepHas
cxogumocTu. [NpusHak Beneplutpacca paBHOMEPHOM CXOAMMOCTU psiaa.

17.CBoncTBa paBHOMEPHO CXOAALWMXCA NocnenoBaTenbHOCTEN N PSAOB.

18.CTteneHHble paabl. IHTepBan u pagmyc CXoguMoCTu.

19.PaBHOMEpHAast CXO4MMOCTb CTEMEHHOIO psiga. TeopeMbl O HEMNPEPLIBHOCTU CYyMMbI
CTeneHHoro psiga. TeopemMbl O MOYNEHHOM UHTENPMPOBaHUK N aAnddepeHUMpoBaHNN
CTEeNEHHbIX PAO0B.

20.PasnoxeHne pyHKUMM B cTeneHHon paa. Heobxogmmoe ycrnosue pasnoxeHus pyHKumMm B
cteneHHon psa. Psaa Ternopa. [loctaToyHOE ycrioBue pasnoxeHus PoyHKUMU B CTENEHHON
psaa.

21.WHTerpansl, 3aBUcALWME OT NapameTpa.

22.npbdepeHumnpoBaHne U MHTErpUpPOBaHNE MHTErparnos No napameTpy.

23.Mamma n BeTa pyHKUMM Innepa.

24 .Tepnoanyeckune dpyHkumn. OCHOBHaga TpUroHomeTpudeckas cuctema Pag dypee no
OCHOBHOM TPUIOHOMETPUYECKON CUCTEME.

25.06wmn pag dypbe. CpegHee kBagpaTnyHoe OTKNOHeHNe. CBOMCTBO YaCTUYHbIX CYMM
paga dypbe. HepaBeHcTBO beccens.

26.KomnnekcHas goopma TpuroHoMeTpuyeckoro psga dypbe.

27.TeopeMbl O CXOOMMOCTU U paBHOMEPHOM cxoamMmocTu psaa dypbe.

28.NHTerpan dypbe kak npegenbHas gopma psga Pypoee. MNpeobpasoBaHne Pypbe.

29.KocuHyc 1 cuHyc npeobpasoBaHue dypbe.



OnuncaHne TEXHOMOrMN NPoBeAeHUs

OK3aMeH NpoBOANTCSA MO pacnmMCaHUI0 3K3aMeHALMOHHON CECCUMN ayaUTOPHO UK Ha
noptane moodle. Sk3ameHaumoHHasa pabota coaepxunt 6 BonpocoB. OTBET CTyAEHT
npegocTaBnsieT B NMCbMeEHHOM Buae. Ha noarotoBky oteBeta otBogutces ot 1 yac 20 myH o 1
yac. 40 muH. Bpems, oTBegeHHOE Ha 3K3amMeH, coobLaeTca 4O Havana ak3ameHa.
lMpenogasaternb MOXET Ha3HaYUTb AN CTyAEeHTa AONONHUTENLHOe cobecepoBaHme No
pesynsratam NMCbMeHHOW paboTbl, HA KOTOPOM MOXET 3aJaBaTb BOMNPOCH! UK 3ag4a4un no

nporpamme Kypca.

OnddepeHumpoBaHHbIN 3a4eT NPOBOAUTCS B KOHLE CEMECTPa B MMCbMEHHOM Buae no
pacnmcaHuto 3aHATU. BO3MOXXHO pacnpeneneHne 3a4yeta Ha HECKOSTbKO YacTen B TEYEHUMN
cemecTpa. lNpenogasartenb MOXET Ha3HA4YMTb ANs CTyAeHTa AoNoNHMTENbHoe cobecenoBaHme
no pesyrnbsratam NMCbMeHHON paboTbl, HA KOTOPOM MOXET 3a4aBaTb BONPOCH! UM 3a4a4m No

nporpamme Kypca.

OueHka

Kputepumn oueHok

OT1nnyHo

[MonHoe 3HaHWe TeOpPETUYECKOrO Kypca, yMEeHUe pellaTtb 3a4ayu,
BXOAsLLME B NporpamMmmMy nepBoro cemectpa. [lonHoe BbINoNHEHNe
y4eBHON Harpy3ku B Te4EHUN CEMECTpa (MoceLeHne NpPakTUYecknx
3aHATUI N NEKUMIA, BbINONTHEHME AOMALLHMX 3a4aHune, BbiMOSTHEHNE
KOHTPOSbHbIX paboT He meHee, YeM Ha 80%.)

XopoLlo

Xopollee 3HaHe TeOPETUYECKOro Kypca, BO3MOXHbI HEKOTOPbIE
Hedo4eThl, yMEHME pellaTb 3agadn no 6onbLien YacTu Kypc.
BbinonHeHne y4ebHOM Harpy3ku B TE4EHUN CEMeCTpa He MEHee,
yem Ha 60 %

YOoBneTBOPUTENBHO

3HaHMe OCHOBHbIX MOMEHTOB TEOPETUYECKOTO Kypca (dhopmyr,
TeopeM), yMeHMeE peLlaTb NpoCcTeNLLMe 3a4a4um no Kypcy.
BbinonHeHne y4ebHOM Harpy3ku He MeHee, Yem Ha 40%.

HeynoBneTBoputesnibHO

OTcyTCcTBME 3HAHMS OCHOBHbIX MOMEHTOB TEOPETMYECKOTNO Kypca m
OTCYTCTBME NPAKTUYECKNX HAaBbIKOB. BbinonHeHne y4yebHon
Harpyskm meHee, yem Ha 40 %.
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Oucunnnuua 61.0.12 Matematndecknn aHanuna

I'Ipocbmnb noarotoBkn Prnamnka nasepHbIX U CNekTpanbHblX TexHonornm; Prsmka TBepaoro Tena;

AnepHasg n meamumHckasa dusnka.

dopma 0byyeHunst oyHas

Y4yebHbin roa 2022/2023

OTBEeTCTBEHHbIN UCTMONHUTENb

3aBeayowmnmn kaeapon MatemMmaTn4eckon
HOU3NKN U NHPOPMALIMOHHBIX TEXHONOMNI v Mepecenkos C.A. 28.06.2022

cnonHutenu

[loueHT Kadenpbl MaTeMaTU4ECKON

OU3NKN U NHPOPMALMOHHBIX TEXHONOMNI PatnHep H.M. 28.06.2022
. 2022

dormkHocmb, nodpasdeneHue noodnucek pacuwiughposka nodnucu

COITIACOBAHO

Kypatop OOI

Nno HanpasneHuto/cneynanbHOCTH . 2022

nooénucek pacuwiughposka nodnucu

HauyanbHuk otgena obenyxueaHua 3HB .. 2022
nodnucs pacuwugbposka nodnucu

[Mporpamma pekomeHgoBaHa Hay4yHO-METOANYECKMM COBETOM (hM3MYECKOro dhakynbreTa,
npotokon Ne6 ot 27.06.2022r.




