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PABOYASA NPOrPAMMA YYEEHOW OAUCLUMUNINHbBI

B1.0.02.03 MatemaTu4yeckum aHanms
Kod u HaumeHosaHue ducyuriuHbl 8 coomeemcmeuu ¢ Y4ebHbIM rinaHom

1. Wndp n HanmeHoBaHUe HanpaBNeHUsA NOoAroToBKU/cneunanbHOCTHU:
10.05.04 VIHhbopMaLMOHHO-aHaNMTUYEeCKNE CUCTEMbI BE30MacHOCTM

2. NMpodunb nogroToBkK/cneymnanmsauum:
NHpopmaumoHHasa 6e3onacHOCTb (PUHAHCOBLIX U 3KOHOMUYECKUX CTPYKTYP

3. KBanudmkauusa (cteneHb) BbinyCKHMKa: Crneumanuct no 3awmte nHgopmauum
4. ®opma obpazoBaHuaA: O4yHas

5. Kacheppa, oTBevaroLwasn 3a peanmsaymio QUCLUNNUHDbI:
Kadbegpa matematnyeckoro aHanmsa

6. CoctaBuTENN NporpamMmbil:
3yboa CseTnaHa eTpoBHa, AOKTOP hKn3.-MaT. HayK, OLEHT

7. PexomeHpaoBaHa: Hay4yHo-meTtoamyeckum CoBeTOM MatemaTu4eckoro akynbrera,
Mpotokon Ne 0500-03 ot 24.03.2022

8. YueOHbIN rog: 2022/2023, 2023/2024 Cemectpbl: 1,2,3



9. Llenu n 3apauv y4e6HON AUCLUMUNNUHDI:

Lenu usy4eHus ducyunnuHbI:

- MOAroToBKa CTyAeHTa K BOCNPUATMIO MaTemMaTUyeckoro annapara
crneumanbHbIX QUCLUMNINH, YTEHUIO crieLmanbHON nuTepaTypsbl;

- nony4vyeHne 6a30BbIX 3HaHWA W opMMpoBaHME HEOBXOOUMOro YPOBHS
MaTeMaTM4YecKon MNOAroTOBKM ANS MOHUMaHUA APYrMX MaTeMaTuyeckux AUCLUMNIIVH,
n3yyaembix B paMkax Gakanaespuarta u Mmarmctpartypbl.

- (opmupoBaHMe OCHOBHbIX HaBbLIKOB MO MaTeMaTM4YecKomy aHanmay,
HeoOXoAMMbIX ANA pelleHus 3agay, BO3HMKAKLWMX B MCCNeaoBaTeNnbCkOM U
NPaKTUYECKON OeATENbHOCTMY;

- pa3BuUTME NTIOTMYECKOTO MbILLSIEHMS;

3adayu oucyunnuHbl:

- OEMOHCTpaUMsa Ha NpMMepax MaTeMaTU4eCKUX NMOHSATUN U MEeTOAOB CYLLHOCTU
Hay4HOro nogxoaa, cneundukm maTtemaTukm, ee ponu B pa3BUTUM ApYrnx Hayk;

- OBnageHve CTyaeHTaMu NOHATUAMN MaTEMaTMYECKOro aHanmaa;

-BblpaboTKa yMEHMI aHanM3npoBaTh NoSTyYeHHble pe3ynbTaThl, pelaTtb TUNoBbIe
3agayv, npuobpeTeHMe HaBblKOB paboTbl CO  cneumanbHOM MaTeMaTU4ecKowm
nutepaTypowm;

- opmMunpoBaHMe yYMEHUM UCMNOMb30BaTb MaTemMaTMyeckKun annapart ans
peLLeHna TEOPETUYECKMX MU NPUKNALHbIX 3a4au.

10. MecTo yyebHOM AncuMNUHbLI B cTpyKType OOI:

OucunnnuHa «MaTtemaTuyeckmn aHanm3» OTHOCUTCA K 06si3aTenbHOM 4yacTu U
BXOOUT B rpynny y4ebHbIX gucumnnuH "®dunsnko-matematmyeckue Haykn" degeparnbHOro
rocygapctBeHHoro obpasoBaTenbHOro cTaHgapTa BbiCLero npodecCcuoHansHOro
obpasoBaHus no HanpasneHuo 10.05.04 «NHdpopMaUNOHHO-aHanUTUYeckne cucTemsl
6esonacHoCTW».

OucumnnuHa «MaTemaTtudeckni aHanma» 6asmpyeTcsa Ha 3HaHUAX, NOSYyYEHHbIX
B pamKax LWKOMbHOro kypca «MaTtematmka» unvM COOTBETCTBYIOLLMX MaTeMaTU4YecKux
ANCUUNIWH cpeaHero npodeccuoHansHoro  obpasoBaHus, NCNONb3YHLLNX
COOTBETCTBYIOLLUNE MAaTEMaTUYECKNE METObI.

MpuobpeTeHHble B pesynbTate oO0y4YeHUs 3HaHUSA, YMEHUS U HaBbIKU
MCNONb3ylTCA BO BCeX Ge3 WCKNIYeHUss MaTteMaTUyeckux U eCTeCTBEHHOHaY4YHbIX
ANCUMNINHAX, MOOYNAX U NpakTUKax.

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUA no AucuunnuHe/moaysnio (3HaHuUA,
YMEHUA, HaBblkM), COOTHECEHHble C NNaHUpyeMbiMU pe3yrbTaTaMu OCBOEHUS
obpasoBaTenbHOW NporpaMmmbl (KOMMETEHUUSAMU) U UHAMKATOPbI UX AOCTUKEHUSA

Kog HassaHue Koga(bl) UHankaTop(bl) MnaHnpyemble pe3ynbTaTtbl 00y4YeHus
KOMMNeTeHLMK

OriK-3 OriK-3.3 3HaTb: OCHOBHbI€E TEPMUHbI n
CrocobeH Ha MONOXEHNs1 MaTemMaTU4ecKkoro aHanusa,
OCHOBaHWM MeToAbl CAMOKOHTPONSA M NpuobpeTeHus
COBOKYMHOCTM Neronbaver HOBbIX HaBbIKOB.
CYLLECTBYIOLIMX MaTeMaTZI‘-IeCKVIe YmeTb: abcTpakTHO MbICANTb,
MaTeMaTNyYeCKnX aHanusmpoBaTb, MPOWM3BOANTbL CUHTES,
METOA0B METOAL! CaMOCTOSITENBHO MPUMEHSITb MeToabl W

MaTeMaTU4eCKoro

3 TbiBaTb
paspabaTbiBaTk, aHann3a npu peLeHmn

060CHOBbIBaTb U

cpeactBa  MO3HaHUA, obydeHus U
CaMOKOHTponsa  Ans nprobpeTeHns

3ajav 4 .

€a/1IM30BbIBaTb o

g ieiatone NPOdECCHOHAbHOM HOBbIX 3H6ava| N YMEHUI, B TOM YUCIE B
p yp [ESTENbHOCTH HOBbIX ObMacTAX, HEMoOCPEACTBEHHO He
pellenna safia4 CBAA3aHHbIX CO cdepon OeATenbHOCTH,
npoceccroHanbHoM pasBuUTUS coumanbHbIX "
AeAaTeNibHOCTU

FlpO(*)eCCI/IOHaJ'IbeIX KOMMNeTeHUMN,
N3MEHEHUNA Bunaa cBOENn




npodeccnoHansHon AeaTeNbHOCTN.
Bnagetb (UMeTb HaBbIk(M)): Npuemamu
NPUMEHEHNS OCHOBHbBIX MaTeMaTNYeCKmX
NOHATUA N METOAOB pelleHus 3agad
MaTeMaTu4eckoro aHanu3a npu
pelieHnn NnpodeccmoHanbHblX 3a4ay.

12. O6bem AucUMNNUHbI B 3a4€THbIX eAuHMuax/vyac. (8 coomeemcmeuu ¢ y4ebHbIM
rnnaHom) —16/576

dopma NpomMeXyTO4YHOM aTTecTaumm

3a4eTbl, 9K3aMeH

13. TpyAoeMKOCTb No BuAaM y4ebHon paboTbl

TpyaoemMKoCTb
Bug y4ebHol pabotbl Bcero o cemectpam
Ne cemectpa 1l | Ne cemectpa 2 | Ne cemecTpa 3
KoHTakTHas paborta 348 136 144 68
nekuum 174 68 72 34
npakTuyeckne 174 68 72 34
B TOM ymcne:
nabopartopHble
KypcoBas pabota
CamocTosiTensHasa pabota 120 44 36 40
KoHTpornb 108 36 36 36
3auer, 3auer, 3auer,
lMpomexyToyHble aTTecTaumm
3K3aMeH 9K3aMeH 3K3aMeH
WToro: 576 216 216 144

13.1 CopepxaHne AUCLMNIINHDI:

Ne HanmeHoBaHue pa3gena
CogaepxaHue pasgena AMcumnnivHbl
n/n OUCUMMMNUHBI
Jlekuun
01 BBegeHue. SnemeHTbl
e 0O603Ha4veHusi. OCHOBHble TEOPEMbI NOTUKN.

02 OnemeHTbl Teopun

MHOXECTB

O603HavyeHus. OnepaLmmn Hag MHOXeCTBaMMU.

03 MHo)ecTBa BeLLeCTBEHHbIX

vucen

MHoxxecTBO R'. CBOICTBO HEMPEPLIBHOCTU  BELLECTBEHHOM
npsimon. OKpecTHOCTb TOYkMW. lMpegenbHasa ToYka MHOXeCTBa, eé
cBoncTBo. Teopema bonbuaHo. MowHOCTE MHOXecTBa. CYETHbIE
MHOXEeCTBa, KOHTUHyarnbHble  MHOXeCcTBa, WX  CBOWCTBA.
CUY&THOCTb MHOXECTBa pauuoHarnbHbIX Yncen. KOHTUHyanbHOCTb

mMHoxectBa [0,1]. OrpaHuMyeHHOCTb MHOXecTBa. BepxHue wu
HWKHME rpaHuLbl MHOXecCTBa. TOYHble BEpXHUE U  HWXHUE
rpaHuubl, WX CBOMCTBA. TeopemMa O CYyLWEeCTBOBaHUMA MU

€ONHCTBEHHOCTU TOYHbIX rpaHuL MHOXeCTBa.

lMpegenbHas To4yka MHOXecTBa, €€ CBOWCTBO. [lpuHuMn
BonbuaHo.

04 | OTObpaxeHus, PyHKLNUM OTobpaxeHnsi,  dyHKUMM.  OCHOBHble  3fIEMEHTApPHbIE U
anemMeHTapHble dyHKUUK, M'Mnepbonunyeckme dyHKUUN.
lMocnenoBaTenbHOCTb Kak YacTHbIN Criydan yHKUNN.

05 | Teopwus npenenos OyHKUMIA Mpegen  dyHkumn. Tpegen  dyHKUUMKM N0 MHOXECTBY.

1 nocrnenoBaTenbHOCTEN

OpHocTopoHHue npegensl. Npegen no leriHe. CeA3b Mexay




CylwlecTBOBaHMeM npedena @YHKUUM W CYLLECTBOBaAHUEM
npegena no MHOXectsam; no [enHe, 0QHOCTOPOHHUX Npeaenos.
BeckoHeyHO Manble ¥ 6GeckoHeYHO OGonbline QYHKUMK, KX
cBoMcTBa. Teopema O npeacTtaBneHun QyHKUUK, UMEtoLLEn
KOHeYHbIi npegen. Teopembl O npegenax: O €4UWHCTBEHHOCTU
npegena; O moKanbHOW OrPaHUYEeHHOCTM (YHKUMK, MMEHLLEN
KOHEYHbI npeaen. Ceonctea mnpegenoB, CBs3aHHbIX C
HepaBeHCTBaMK, npenen npoMexyTodHon dyHkumn. [pegen
nocrnefoBaTensHOCTU.  ApudmeTnyeckme CBOWCTBA Npenenos
dyHKUMI " nocnegoBaTefibHOCTEN. OrpaHn4eHHOCTb
cxopsulerica nocneposatensHocTu. [lognocnenoBaTenbHOCTb.
MpuHumn  BonbuaHo-BenepwTtpacca. YacTuuHein  npegen.
BepxHuin n HWXHUI Npegensl nocnegoBaTenbHOCTU, UX CBOWCTBA.
Ycnosue Kowwun. Kputepun Kowm cyuwlectBoBaHua npegena
nocnegoBaTesibHOCTMU. Mpenen MOHOTOHHOM
nocnegosaTenbHOCTU. Ycnosue Kowun ana doyHkumn.. Kputepun
Kowwn cywectsoBaHus npegena gyHkumn. Npeaensl MOHOTOHHOMN
dyHKUMK. HeonpegenéHHOCTM NpuM  HaxOXAeHWW npenenos
dyHKuMn. [lepBbli M BTOPOW 3amevaTernbHble npegens.
BbluncneHve npegenoB € MCMNOMb30BaHMEM  KOMMbIOTEPHbIX
TEXHOMOrMM.

06

HenpepbIBHOCTE yHKLUK

HenpepbiBHOCTE  OYHKUMM B TOYKE, Ha  MHOXeCTBe,
OOHOCTOPOHHSAIS1 ~ HEMpepbIBHOCTb.  TOYKM  pa3pbiBa,  MX
Knaccudukaumsa.  ApudmeTmyeckme CBOWCTBA HEMNpPEpPbIBHbIX
dyHKUMN. HenpepblBHOCTb  cnoxHonm  dyHkumm. CsoncTtea
YHKUMIN, HEenpepbIBHbIX Ha OTpeske: Teopema BenepuwTtpacca.
PaBHOMepHas HenpepbiBHOCTb Ha  MHOXecTBe. Teopema
KaHTopa. Teopema KoL 0 NpoOMeXYTOYHbIX 3HAYEHUAX PYHKLUA.
Cneacteusa. OG6paTHble  byHKUMM, WX  CyWlecTBOBaHME MU
HenpepbIBHOCTb. HenpepbIBHOCTb  OCHOBHBIX — 3NIEMEHTapPHbIX
dYHKUUIA U aneMeHTapHbIX OYHKUMW. 3aMevaTernbHble npeaernsbi.
CpaBHeHune yHKUUNA.

07

MponssogHaa n
andpdepeHumnan

lMpounssoaHas. HenpepbIBHOCTL dyHKUMN, nmetoLen
npounssogHylo. [eomeTpmyeckun ©n  HUSNYECKUN  CMbICH
nponssogHon.  ApudmeTudeckme  CBOMCTBA  MPOU3BOOHOMN.
MpousBogHass ob6paTHOW yHKuuKn. [pou3BoaHas  CrOXHOM
dyHKUMK. TponsBogHble runepbonuuecknx dyHkuMin. Tabnuua
nponssogHbIX. Jlorapudmudeckass npoussogHad. [MpousBogHas
dyHKUMK, 3agaHHOW napameTpudecku. OduddepeHunan. Csasb
Mexay cywecTtBoBaHMeM AuddpepeHumana u  NpPon3BOAHOMN.
ApudmeTtmyeckne  ceonctBa  guddpepeHumana.  Tabnuua
andpdepeHunanos. eomeTpuyecknin cmbicn gnddepeHumana.
OnddepeHunan cnoxHon yHKuMn. MIHBapnaHTHOCTL hopmbl 1-
ro auvddepeHumnana. [llpounsBogHble  BbICLUMX  MOPSAKOB.
[MpousBoaHble BbICWEro nopsiaka OT CyMMbl U MPOU3BEAEHUS
OByX yHkumn. OudpdpepeHumansl BbiCLIEro nopsiika CIioXHON
dyHKUuK.  HeuHBapuaHTHOCTb  hopMbl  AudpdpepeHumnanos
BbiCcLero nopsigka. TeopeMbl 0 AnddepeHUnpyeMblX OYHKLNSX
(tt. depma, Ponnsa, Jlarpawxa, Kowmwm). [lNpaBuno Jlonutans
packpbITus HeonpeaenéHHoCTeN. dopmyna Tennopa..
UccnenoBaHne  (pyHKUMA € MOMOLLBID  NPOU3BOAHLIX:  Ha
MOHOTOHHOCTb, Ha 9KCTPEMYM, Ha BbINYKNOCTb. HaxoxgeHue
Toyek nepernba rpadmka dyHKUuK. HaxoxpgeHue acumnToT
dpyHkumn. OOwas cxema uccnegoBaHus YHKUMIA. [locTpoeHne
ackmnsa rpadmka OyHKUUN.

08

HeonpegeneHHbIn nHTerpan

MepBoobpasHas n HeonpedenéHHbIn uHTerpan. CeowncTBa
HeonpedenéHHoro uHTerpana. Tabnuua wHTerpanoB. 3ameHa
nepemMeHHon. WHTerpupoBaHue no 4vactsM. WHTerpuposaHue




pauuoHanbHbIX YHKLWA: WMHTErpupoBaHMe npocTbiXx Apoben,
MeTo HeonpeaenéHHblx KoadduuneHToB. WHTerpmpoBaHue

MppaumoHanbHbIX OYHKLUNRA: NOACTaHOBKM Onnepa,
WHTErpnpoBaHue anddepeHumansHoro GuHoMa.
UHTerpupoBaHue TpuroHomeTpuyeckux ¢yHkumin. Hebepyuimecs
WHTEerpaneol.

BbluMcneHme  mHTErparnoB € MOMOLLBI  KOMMbHOTEPHbIX
TEXHOMNOIMN.

09

OnpepeneHHbI nHTerpan
Pumana

OnpepgeneHue onpegenéHHoro wuHterpana. OrpaHU4EeHHOCTb
WHTErpMpyemon pyHKkunm. BepxHue n HmxHuMe cymmbl Oapby, mx
CBOWCTBa. YCIOBWSA CYLLECTBOBaHWA onpeaenéHHoro uHterpana.
Knacc wuHTerpupyembix ¢yHkumi, Teopema Jlebera. CsorvictBa
onpegenénHoro uHTerpana. OnpegenéHHblin  uHTEerpan ¢
nepemMeHHblM BEpPXHUMM Mpegenom, ero cesounctea. dopmyna
HbtoToHa-llenbHuua. 3ameHa NnepeMeHHON U MHTEerpupoBaHue no
yacTsam B onpenenéHHom WHTerpane. MpunoxeHus
onpefenéHHoro  uHTerpana. Mepa  MMOCKMX — MHOXECTB.
Bbluucnenve nnowagen nnockux dcuryp. HaxoxaeHwve AnvHbl
Ayrv KpvBoW. BblumcneHnve obbéma Tena BpalleHws, nnowagm
NMOBEpPXHOCTM  BpalwleHuss.  HaxoxgeHne  paboTbl  cunbl.
Bbluncnenve wmaccbl gyru kpuBon. CTaTuy4eckMe MOMEHTHI.
HaxoxpgeHne KoopavHaT LUeHTpa TSKEeCTM Ayru  KpUBOM.
MpubnuxeHHoe  BbIMMCIIEHWE  OMpedenéHHoro  MHTerpana.
Popmyrbl IPAMOYronbHUKOB, Tpaneuun, CumncoHa.

10

Hecob6cTBEHHbIE MHTErpansl

HecobCTBEHHbIM ~ MHTErpan oOT  HEOrPaHUYeHHOM  PYHKLMW.
Hecob6cTBeHHbIN uHTErpan no 6€CKOHEYHOMY MPOMEXKYTKY.
Kputepuin  Kowwm cxoaMMOCTM HECOOCTBEHHOrO MHTerpana.
MpusHakn  CxOAUMOCTU  HECOOCTBEHHbIX  WHTErpanoB  OT
HeoTpuuaTtenbHbIX QyHkuun. AbconoTHas u  HeabconoTHas
CXOAUMOCTb HEeCOOCTBEHHbIX MHTerpanos. [MpusHakn Oupuxne u
Abensa. NHTerpansl Oupuxne. Mcnonb3oBaHue KoMMbkoTepa AJis
BblYMCMNEHUA HECOBCTBEHHbIX MHTErparnos.




11

DYHKLMN MHOTUX
nepeMeHHbIX

MpocTpaHcTeo R" MeTpuka. Hopma anemeHTa. SkBUBaneHTHbIe
HopMbl B R" OkpecTHOCTb Touku. MocneaosaTensHocTb. Mpeaen
nocrnegoBaTenbHOCTY. OKBMBANEHTHOCTb CXOAMMOCTH
nocnegoBaTenbHOCTM MOKOOPAMHATHOM cxoammocTu. CBowncTBa
cxogswmxca nocnegosatensHocTen. [lognocnenoBaTenbHOCTb.
MpuHuun BonbuaHo-BerepluTpacca angd nocrnegoBatefnibHOCTEN B
R".

f:R">R™. Mpepen. Tlpegen no wMHoxecTBy. CBoNCTBa
npegenoB. [loBTOpHble npedenel, YCMNOBUS WX pPaBeHCTBa.
Mpeoen no T[enHe. HenpepbiBHOCTb :R">R'. CsoiicTBa
HenpepbIBHbIX  OYHKUMA.  HenpepbiBHOCTb  cynepnosuuunm
HenpepbIBHbIX  PYHKUMA.  HenpepbiBHOCTb  anemMeHTapHbIX
dyHKUMIA HECKONbKMX nepeMeHHbIX. PaBHoMepHas
HenpepbIBHOCTb. Teopembl BenepwTpacca, Kowwu, KaHTopa.
OudbdepeHumpyemocTb f:R">R* (no ®pewe). [MpoussogHas
(Ppewe). CroictBa agndepeHumanos n Npon3BoaHbIX. YacTHble
Npon3BOAHbIE :R">R'. CBs3b Mexay auddepeHupyeMocTbio
dYHKUMM M CYLLEeCTBOBAHMEM YacCTHbIX NPouM3BOAHbIX. Bug
npoussogHon u puddepeHumana (Ppewe). lMpoussogHas no
HanpaBneHuto. [pagneHT, ero reoMeTpu4ecknii  CMbIcHl..
OnddepeHumnan cnoxHon dyHKkuMK. WHBapuMaHTHOCTL (POpMBbI
nepsoro audpdepeHumnana. AuddepeHumansl BoiCLLErO Nopsgka.
YacTHble NpoM3BOAHbIE BbICLLIErO MOpsiAka. YCNoBUSA paBeHCTBa
CMeLlaHHbIX  MPOM3BOAHbIX. Popmynbl  OANS  BbIYMCIEHUS
anddepeHunanos 1 NpoM3BOOHbIX BbICLLIErO nopsgka ot
CMNOXHON PYHKLMN. HeuHBapmaHTHOCTL  hOpMbI 2-ro
mddepeHumana. dopmyna Tennopa ans F:R"—R'. JkcTpemym
(PYHKUMM HecKomnbkux nepemeHHbix. OTtoBpaxeHne f: R"—R™.
Mpegen. HenpepbiBHOCTL. [OudpdbepeHuman wu  npoussogHas
(Ppewe). Ux cBorictBa. Ux cBowctBa. HesiBHble yHKUMN.
CyuwiecTtBoBaHue HEeABHbIX oTOoBpaXKeHUN. CsowctBa
HenpepbIiBHLIX oTobpaxerun f:R"—R™. Csoictea matpuy, Akobu
n akobuaHoB oTobpaxeHui. OToOpakeHne C He paBHbIM HYIMO
akobuaHoM. [MpuHUMN coxpaHeHuss obnactu. CyulecTBoBaHWE
obpaTtHOro oToGpaxeHusd. YCnoBHbIM  3kcTpemyM. MeTtoa
MHOXUTEeNen NarpaHxa.

12

YucnoBble psaabl.
BeckoHe4yHble
npounsBeneHus.
PyHKUMOHaNbHbIE
nocrneanoBaTefibHOCTH,

hbYHKLMOHAmNbHbIE PSAb.

Yucnosble psagbl. CBoicTBa cxoaswmxcs psgoB. Heobxogumbiin
npusHak cxogmmoctn psaga. Kputepun Kowwn. [pusHakm
CXOANMOCTH 3HaKOMOMOXUTEbHbIX pSOoB. AGcontTHO
cxopgsilumecs psabl. CBoncTBa abCOMIOTHO CXOASALUMXCS PSOOB.
HeabconioTHo cxogsilumMecsa psiobl, WX CBOWCTBA. Teopema
Pumana. Caoncta abcontoTHO cxoaawmxca psagos.  [NpusHakm
Oupnxne, Abensa. YMHoOxeHue psagoB. CBaA3b HECOOCTBEHHbIX
WHTErparnoB C YMCMOBbIMU psidaMn. beckoHeuHble NponsBeneHus,
MX CXOOMMOCTb, abCOMTHas CXOAUMOCTb.  DyHKUMOHAsbHbIE
nocregoBatenbHocTU. CxooMMOCTb MOTOYEeYHasi, paBHOMEpPHas.

MpusHakn paBHOMEpPHOWN CXOANMOCTMW. HenpepbIBHOCTb,
UHTErpMpyemocTb, AnddepeHLnpyemMocTb npeaenbHOn PyHKLUNN.
DYHKLMOHaNbHbIE psaapl. CxopgumocTb noTo4yeyHas,
paBHOMEpPHas. Mpun3Haku paBHOMEpPHOWN CXOONMOCTMW.

HenpepbIBHOCTb,  UHTErpupyemocTtb,  AuddepeHumpyemocTb
CyMMbl (pyHKUMOHanNbHOro psiga. CreneHHble psagbl. Teopema
Abensa. HaxoxpgeHne paguyca CXOOMMOCTU CTENeHHOro psaa.
OnddepeHUMpyeMocTb U UHTETPUPYEMOCTb CYMMbI  psiaa.
AHanutunyeckne pyHkumn. Pag Tennopa. PasnoxeHne yHKUMN B
psa Tennopa. ®opmynbl Aunepa. Micnonb3oBaHne KomnbloTepa
ONsi pa3noXeHUst PYHKLMKN B ps.

13

Pagbl dypbe u

Pagel dypbe. Pag ®dypbe no anemeHTam OpTOHOPMUPOBAHHOM




npeobpasoBaHue Pypbe

cuctembl. HepaseHcTBO bBeccensi. 3amkHyTble M MOMHble
OpPTOHOPMUPOBAHHbIE ~ CUCTEMBI. PaseHctBo  [lapceBans.
TpuroHomeTpudecknii psg Pypbe. CtpemneHme KoadpULMEHTOB
dypbe K Hyno. WHterpan [Oupuxne. [NpuHuMn nokanusauuu.
MoToveuHasa cxogmmocTtb psga dypbe. Teopema Bewnepitpacca.
Teopema [Oupuxne. [loyneHHoe AauddepeHunpoBaHue un
uHTerpupoBaHne psaga dypbe. YactHble Buabl psgoB Pypoe.
KomnnekcHaa 3anucbk paga ®Oypbe. [NpeobpasoBaHne Oypebe.
O6paTtHoe npeobpasoBaHne Dypbe.

14

WHTerpansl, 3aBucsLLME OT
napameTpa

CobcTBEHHbIE  MHTerpanbl, 3aBuCAWME OT  MnapameTpa.
HenpepbIBHOCTb,  MHTErpMpyemocTb,  AuddepeHunpyemocTb.
HecobcTBeHHblEe  MHTerpansl, 3aBucdlWMe OT napameTpa.
PaBHOMepHasa cxogMMoOCTb, €€ npu3Haku. HenpepbiBHOCTb,
WHTErpupyemocTb,  auddepeHumpyemMocte  HECOBCTBEHHOIO
WHTerpana, 3aBucsllero ot napameTpa. WHTerpansl Snnepa, mx
CcBOMCTBa. BblumMcneHne wHTerpanoB C MOMOLLLID WHTErpanos,
3aBMCALLMX OT NapameTpa.

15

WHTerpnpoBaHmne yHKumm
HECKOMbKNX NEePEMEHHbIX.
OnemeHTbl Teopum Nons.

[BoiHoM wuHTerpan. YcnoBusi cyulectBoBaHus. CBoONCTBa
OBOMHOro wuHTerpana. CeegeHne [BOWHOrO WHTErpana kK
NoBTOpHOMY. 3aMeHa MepeMeHHbIX B [ABOWHOM WHTerpare.
[eomeTpuyeckne ©n  MexaHuyeckune npPUNOXeHUs  OBOWHbIX
WHTerpanoB. TpOWMHOW WHTerpan. YCrnoBus CyLIEeCTBOBaHWS.
CeonctBa. CBegeHue K MNOBTOPHOMY WHTerpany. 3ameHa
nepeMeHHblX B TPOMHOM WHTerpane. [eomeTpuyeckue wn
MeXaHW4yecKkne npPUINoXeHUss TPOMHOro WHTerpana. h-KpaTHbIN
uHTerpan. Ceownctea. CBegeHve ero K MOBTOpPHOMY. 3ameHa
nepemMeHHblX. HecobcTBeHHble KpaTHble WHTerpanbl. Cnocobbl
3a/laHus KpMBbIX Ha NNOCKOCTUN 1 B NpocTpaHcTBe. KacaTenbHas u
HopMmanb. KpuBonuHenHbln uwHTerpan 1-ro poga. Cs#A3b C
PUMaHOBCKUM WHTerpanom. CeoinctBa KPVBOJTMHENHOrO
nmHTerpana 1-ro poga. MNMpunoxeHns. KpuBonuHerHble nHTerpanbl
2-ro poga. CBsA3b C KPUBOMMHEWHBIM WHTErpanom 1-ro poga, c
pyUMaHoOBCKMM  mHTerpanoMm. ®dopmyna [puHa.  Ycnosus
He3aBUCMMOCTU KPUBOMUHENHOIO WHTEerpana 2-ro poga oT nyTu
WHTEerpmpoBaHus. Cnydyam Hannyuust ocobbix Touek. MNprunoxeHns
KPVMBOMWHENHOro  uHTerpana 2-ro  popa. [loBepxHOCTb B
TpéxMepHOM rnpocTpaHcTBe. KacaTenbHas NnockocTb, HoOpMarnb K
nosepxHocTu. NMoBepxHOCTHbIM mHTerpan 1-ro poga. CeeaeHve
ero K pumaHoBCKOMY wuHTerpany. CBOWCTBA M NPUMNOXEHUS
NOBEPXHOCTHOIO WHTerpana 1-ro poaa. OpueHTauus
nosepxHocTu. OOHOCTOPOHHME U ABYXCTOPOHHME MNOBEPXHOCTW.
[MoBepxHOCTHble  WHTerpanbl 2-ro  poga. CBA3b wux C
pPUMaHOBCKUMMU WHTEerpanamu. Ceowncrtaa. dopwmyna
Ocrtporpagckoro-laycca. ®opmyna Ctokca. ®opmynbl CTokca u
Ocrtporpagckoro-laycca B BekTopHOW dopme. OCHOBHbIE
onepauun Teopumn nond. ConeHougHoe none. [loTeHuwanbHoe
none. MNpu3Haku nonen n nx orusnyeckme CBOMCTBa.

MpakTnyeckue

BeeneHune. 3nemeHThl
NOTUKN.

OnemMeHTbl Teopum
MHoXecTB. MeTopq

MaTemaTU4eCcKon MHOYKUNN.

Mogayneb.

OrpaHu4eHHOCTb MHOXecCTBa. HaxoxageHne BEepXHUX W HWDKHUX
rpaHuy MHoOXecTBa. HaxoxgeHue cynpemyma U uWHOUMYyMa
MHOXecCTBa. [okasaTenscTBo YTBEPXAEHUN, paBeHCTB,
HEepaBeHCTB C MOMOLLbID MeToda MaTeMaTUdecKoW WHAYKUUW.
PelueHve HepaBeHCTB, coaepXalumx Moayrb.

02

OTobpaxeHunsi, pyHKLUN

OckusHoe noctpoeHue rpadukoB yHKUMW. CnoxeHne WU
YMHOXeHWe pyHKUMIA. [ocTpoeHne rpadnKkoB CNOXHBIX OYHKLWA.
[MocTpoeHne rpadukoB  (YHKUMA B  MONSAPHOM  cuUcTeme
KoopauHar.




03

Teopus npeaenos yHKLUN
1 nocrnenoBaTenbHOCTEN

BbluucneHve  npenenos yHKUMA M nocrefoBaTeNbHOCTEN.
OpHoctopoHHue npepensl. Ycnosue Kowwu. Kputepuin Kowim
CyLLeCTBOBaHWSA  npefena  nocriegoBatenbHoctn.  [lpegen
MOHOTOHHOM nocriegoBaTensHOCTU. Ycnosume Kowwn ons oyHKumnun.
PelweHune 3apgay Ha ncnonb3oBaHue kputepus Kowun. lMepsbin 1
BTOPOW 3amMeuartersibHble nNpegensl. BolumcneHne npegenos.

04

HenpepbIBHOCTb (OyHKLNK

HenpepbIBHOCTE  QYHKUMM B TOYKE, Ha  MHOXeCTBe,
O[HOCTOPOHHAS HenpepbliBHOCTb. OnpeaeneHne ToYek paspbiBa,
ux knaccucdukaums. 3amedaTtenbHble npegensl. CpaBHeHue
YHKUNA.

05

MponssogHaa n
andbdepeHuman

BbluncneHve npomsBoaHbiX. HenpepbIBHOCTb (PYHKLUKU, UMEIOLLEN
npounsBogHyto. [eomeTpuyeckum ©n  PUNYECKMA  CMbICH
npounssogHon. [MpoussogHasa obpatHon dyHkumn. NMpomssogHas
cnoxHon dyHkuuun. lMpomnsBogHblie rmMnepbonnyecknx QYHKLNUNA.
Tabnuua npousBogHbIX. Jlorapudpmuyeckass nNpomsBofHas.
MpousBogHas dyHKUUK, 3aaHHoON napamMeTpUYecKu.
OudbdepeHuman. Ces3b Mexay CyLEeCTBOBaHMEM
andbdpepeHumana n npoumsBogHon. ApudmeTmyeckme CBOWCTBA
anddepeHunana. Tabnuua guddepeHunanos. eomeTpuydeckuii
cmbicn guddepeHumana. AuddepeHumnan crnoxHon dyHKUMN.
MHuBapuaHTHOCTb hbopmbl 1-ro andpdepeHunana. NpounssogHbie
BbICLUMX NOPSIAKOB. [1pon3BOAHbIE BbICLLErO NOpsiAka OT CYyMMbl U
npoussegeHns AByx yHkumi. [dunddepeHumansl  BbiCLIEro
nopsigka CIOXHOW  (PyHKUMW. HeumHBapmaHTHOCTb  POpMbI
anddepeHunanos Bbicwero nopsaka. [lpasuno JlonuTans
packpbITuA HeonpegenéHHoCTen. dopmyna Tevinopa.
WccnepoBanve  yHKUMA C  MOMOLLBID  MPOM3BOAHBIX:  Ha
MOHOTOHHOCTb, Ha 3KCTPEMYM, Ha BbINYKNOCTb. HaxoxaeHue
Toyek nepernba rpadmka dyHkuuK. HaxoxpgeHue acumnToT
dyHkuun. Oblas cxema uccnegoBaHus yHkUMIA. [MocTpoeHue
ackunsa rpadmka yHKUUN.

06

HeonpepeneHHbI nHTerpan

lMepBoobpasHas w© HeonpedenéHHbin uHTerpan. CaowcTBa
HeonpedenéHHoro uHTerpana. Tabnuua wHTerpanoB. 3ameHa
nepemMeHHon. WHTerpupoBaHue no 4vactaMm. WHTerpuposaHue
paunoHanbHblX (OYHKLUMWIA: WHTErpupoBaHWe MpocTbiXx Apoben,
MEeTO4 HeonpeAenéHHbIX KkoadduumeHToB. VIHTerpnposaHue
uppaumoHanbHbIX dyHKUMIA: noaCcTaHOBKU Ovinepa,
WHTerpnpoBaHue AnddepeHumnansHoro HuHoma.
WHTerpuposaHne TpuroHomeTpuyeckux cyHkumi. Hebepyimecs
WHTerpansl. BelumcneHve nHTerpanos.

07

OnpeaeneHHbIn nHTerpan
Pumana

OnpepgeneHue onpegenéHHoro uHterpana. ®opmyna HeloToHa-
JleiibHmua. 3ameHa NnepeMeHHO U NHTEerpupoBaHMe No 4YacTsMm B
onpegenéHHoMm  uHTerpane. [punoxeHua  onpedenéHHOro
WHTerpana. Bbluncnenve nnowiagen NIIOCKNX duryp.
HaxoxgeHvne anvHbl oyrm kpuBow. BblumncneHve obbéma Tena
BpalleHus, nrowann MOBEepPXHOCTU BpalleHus. HaxoxaeHue
paboTbl cunbl. BeluMcneHne maccbl gyru kpuBow. Ctatmyeckue
MOMeHTbI. HaxoxaeHne koopauHaT LeHTpa TSXeCTU Oyrn KpUBOMW.
MpubnuxeHHoe  BbIYMCIIEHWE  OMPedenéHHOro  MHTerpana.
dopMynbl NPAMOYrofbHUKOB, Tpaneuuin, CumncoHa.

08

Hecob6cTBEHHbIE MHTErpansI

HecoGCTBEHHBIM ~ MHTErpan oOT  HEOrpaHU4YeHHOW  PYHKUMK.
HecobcTBeHHBIN MHTerpan no 6eCKoOHe4YHOMY MPOMEXKYTKY.
BbluncneHme HeCOBCTBEHHbIX MHTErParioB.

09

PYHKUMM MHOTUX
nepemMeHHbIX

OkpecTHOCTb TOYKM. NocnepgoBaTenbHOCTb. Mpepen
nocnegosaTensHocTn. Bbluncnenne. [Mpepen. [pegen no
MHoxecTBY. CBoncTBa npeaenos. [oBTOpHbIE Npefernbl, YyCnosusi
ux paseHctBa. [lpegen no [enHe. HenpepbiBHOCTL
31eMEeHTapHbIX dyHKUMRA HECKONbKMX NnepemMeHHbIX.




PaBHOMepHas HenpepbIBHOCTb. Bua Npon3BOaHON "
andpdepeHumnana (dpewwe). [lNpomssogHas no HanpasheHUIO.
pagueHT, ero reomeTpudeckun cmbicn. OudpdepeHunan
CrnoxHor  dyHKuMn.  NHBapuaHTHOCTb  OpMbl  NEPBOrO
andpdepeHunana.  OuddpepeHuymansi BbICLLEro  nopsaka.
YacTHble NpoM3BOAHbIE BbICLLErO MOPsiAKa. YCroBUSA paBeHCTBA
CMeLlaHHbIX Mpou3BoAHbIX. BbluvcneHne anddepeHumnanos wm
NPON3BOAHbIX BbICLLErO NOPsiAKa OT CMOXHOMW pyHKumMnM. dopmyna
Tewnopa ana f: R"SR OKCTpeMyM  YHKLMN  HECKOSbKMX
nepeMeHHbIX. OTtobpaxeHune f: R"—-R™. Mpegen.
HenpepbiBHOCTb. OuddpepeHuman n npoussogHasa (Ppelue). Ux
ceoucTBa. Vx ceorcTtBa. HesaBHbIE (DyHKLMN.

10

Yucnosble psabl.
dyHKUMOHAsbHbIe
nocrnegoBaTesibHOCTH,
bYHKLMOHanbHbIE PSAb.

YuncrnoBble psgbl. Heobxooumbli npusHak CXOAMMOCTM psaa.
lMpu3HaKkm CXOAMMOCTU 3HAKOMOMNOXUTENbHbIX pAAoB. ABCOMOTHO
cxopswmecsa psabl. CBonctBa abCoOMOTHO CXOAALUMXCS PSOOB.
HeabcontoTHo cxopdawmecs psagbl, WX cBoucTtBa. [lpusHakum
Ovpuxne, Abensa. YMHoxeHue pagoB. CBA3b HeECOOGCTBEHHbIX
WHTErpanoB C 4McnoBbiMM psigamn. ViccnenoBaHue 4YMCIOBbIX
psagoB  Ha cxogMmocTb. beckoHeuHble npou3BegeHus,  UX
cXoaMMocTb, abcontoTHas CXOAMMOCTb. PyHKUMOHaNbHbIE
nocnegosartenbHOCcTU. CXxOOMMOCTb MOTOYEYHasi, paBHOMEpPHasi.
MpusHakn paBHOMEpPHOWN CXOOMMOCTMU. HenpepbIBHOCTB,
WMHTErpmpyemocTb, AnddepeHunpyemocTb NpeaenbHOn yHKLMN.

PyHKUMOHANbHbIE pAabl. CxogmmocTb noToyeyHas,
paBHOMepHas. MpwusHakm paBHOMEPHOM CXOANUMOCTMW.
HenpepbIBHOCTb,  UHTErpupyemocTtb,  AnddepeHunpyemocTb
CYMMbl YHKLMOHANBHOIo psga. VccnepnosaHve

YHKUMOHANbHbLIX PSAOB Ha cxoauMMocTb. CTeneHHble psabl.
Teopema Abensa. HaxoxaeHne paguyca CXogMMOCTU CTEMEHHOTO
psga. AnddepeHunpyemMocTb U MHTEFPUPYEMOCTb CYyMMbI psiaa.
AHanutunyeckune yHkummn. Pag Tennopa. PasnoxeHne dyHKUMIN B
psg Tennopa.

11

Psaabl ®ypbe n
npeobpasoBaHne dypbe

Pagbl ®ypbe. TpuroHomeTtpudeckun psg dypbe. [louneHHoe
anddepeHunpoBaHue U UHTerpupoBaHne psga dypbe. HactHble
Buabl psgoB dypbe. Pypbe. NpeobpasoBaHne Pypoe.

12

WHTerpansl, 3aBucsiume ot
napameTpa

CobcTBeHHble  MHTerpanbl,  3aBucCAWMEe  OT  MapameTpa.
HenpepbIBHOCTb,  MHTErpupyemMocTtb,  AuddepeHLmpyemMocTsb.
HecobcTBeHHble  MHTerpanbl, 3aBucdAwmMe OT  napameTpa.
PaBHOMepHasa cxogMmocCTb, €€ npu3Haku. HenpepbiBHOCTb,
WHTErpMpyemocTb,  AMddepeHUNPYEMOCTb  HECOOCTBEHHOTO
WHTerpana, 3asucsero oT napametpa. WMHTerpansl dunepa, mx
cBoWcTBa. BbluMcneHve wuHTerpanoB C MOMOLLBLIO MHTErpanos,
3aBuCALLMX OT napameTpa.

13

WHTerpnposaHue yHKLMM
HECKOJSTbKUX NEePEMEHHbIX.

[sonHon wuHTerpan. Ycnosus cywectBoBaHusa. CsoncTea
ABovHoro wuHTerpana. CeegeHve [BOWHOrO WUWHTerpana K
NoBTOPHOMY. 3amMeHa MepeMeHHbIX B [BOWHOM WHTerpane.
[eomeTpyyeckme U  MexaHuWyeckne MpUIOXEHNs  ABOMVHbIX
WHTerpanoB. TpoWHOM WHTerpan. YCrnoBus CyLLeCTBOBaHUS.
CeouctBa. CBefeHvMe K MNOBTOPHOMY UWHTerpany. 3ameHa
nepeMeHHblX B TPOMHOM WHTerpane. [eomeTpuyeckue wn
MeXaHu4eckne npUNoXeHMs TPOWHOrO WHTerpana. n-kpaTHbIN
uHTerpan. CsownctBa. CBegeHue ero K MoBTOpPHOMY. 3ameHa
nepemMeHHblX. HecobcTBeHHble KpaTHble uHTerpanbl. Cnocobbl
3aJaHuns KpMBbIX Ha MAOCKOCTU U B MpocTpaHcTBe. KacatenbHasa u
HopManb. KpuBOonuHenHbIn wHTerpan 1-ro poga. CesA3b C
pPUMaHOBCKUM WHTerparnom. Ceonctea KPVBOJTMHENHOrO
WHTerpana 1-ro  popa. MpunoxeHus. KpuBonuHenHsle
uHTerpanel.. ®dopmyna [puHa. YcrnoBus  He3aBUCMMOCTU




KPUBOIMHENHOrO UHTEerpana 2-ro poga ot nNyTU MHTErpupoBaHus..
MpunoxeHus KPMBOSIMHENHOrO WHTErpana  2-ro poaa.
lMoBepxHOCTb B TpéxmepHoM npocTpaHcTBe. KacartenbHas
NMOCKOCTb, HOpMarb K MNOBEPXHOCTW. [MOBEPXHOCTHBIM MHTErpan
1-ro poga. CBefeHne ero kK pumaHoBCKOMY mHTerpany. CeoncTea
W  TMPUIIOXEHUS  MOBEPXHOCTHOrO MHTerpana 1-ro  popa.
OpueHTtaumsi nosepxHocTn. OOHOCTOPOHHUE W [OBYXCTOPOHHWE
noBepxHOCTU. [oBEPXHOCTHbIE MHTErpanel 2-ro poaa. Ceasb UX C
pPUMaHOBCKUMU WHTerpanamu. CeovicTBa. dopmyna
OcTtporpagckoro-laycca. ®opmyna Crokca.

13.2 TeMbl AUCLUUNNUHBLI U BUAbI 3aHATUN:

Buabl 3aHATWIA (YacoB)
Ne HanmeHoBaHue pasgena CamocTos-
Jlabopa-
n/n ANCUUNNNHBI Jlekuun TenbHas KoHTponb Bcero
TOpPHblE
paboTta
01 | BeBegeHue. OneMeHTbI NOTUKK 2 1 1
02 | OnemeHTbl TEOPUN MHOXECTB 2 2 2 1 7
03 | MHoXecTBa BeLLECTBEHHbIX
2 2 2 2 8
yucen
04 | OToGpaxeHust, PyHKLMM 6 6 5 4 21
05 | Teopus npepenoB yHKUUA K
P peA (byv H 18 19 8 12 57
nocrnenoBaTenbHOCTEN
06 | HenpepbIiBHOCTb GOYHKLNN 10 10 8 4 32
07 | NpomusBogHasa n anddepeHuman 18 18 10 10 56
08 | HeonpeaeneHHbIN nHTerpan 18 18 10 10 56
09 | OnpeneneHHbI NHTErpan
10 10 10 10 40
PumaHa
10 | HecobcTBEHHbIE MHTErpansbl 10 10 10 10 40
11 | OYHKUMM MHOTUX NEPEeMEHHbIX 18 18 14 10 60
12 | Pagbl. BeckoHe4YHble
npoussegeHns. OyHKLUMOHamNbHbIE
P A yred 18 18 14 10 60
nocnegoBaTenbHOCTH,
PYHKUMOHAmMbHbIE PAabI.
13 | Psagbl ®ypbe u npeobpasoBaHue
ABLEYP peobp 10 10 8 8 36
dypbe
14 | WHTerpansl, 3aBucsLme OT
8 8 8 6 30
napametpa
15 | NHTerpupoBaHune yHKL MK
HECKOMNbKUX NepeMeHHbIX. 24 24 10 10 68
OnemeHTbl TeopUM Norns.
WUtoro 174 174 120 108 576

14. MeTogn4yeckune ykasaHma Ans ody4arowmxca Nno 0OCBOEHUIO AUCLUMNIIUHDI
(pekomeHdayuu obyyarouwumcs Mo 0C80EHUK OUCUUMIUHbI: paboma ¢ KOHcrekmamu
niekyut, npe3eHmauyuoHHbIM MamepuarsioMm, BbINMOSIHeHUE rpakmu4yeckux 3adaHud,
mecmos, 3adaHuli mekywel ammecmauyuu u m.0.)




B npouecce npenogaBaHus AUCUMMNAWHBLI UCMOMNb3YKOTCA Takue Buabl y4ebHOM
paboThbl, Kak nekuMn, nabopaTopHble 3aHATUSA, a TaKke pasnuyHble BUabl
camocTodaATenbHOM  paboTbl  obydvarowmxcd. Ha  nekumsix  pacckasbliBaeTcs
TEopeTU4ecKnin maTepuan, Ha nabopaTopHbIX 3aHATUAX pellarTcss NpuMepbl Mo
TeopeTn4eckoMy martepuany, NpoYMTaHHOMY Ha NeKUUNNAX.

Mpn wun3yyeHnn kypca «Martematmyeckun aHanuay» obydarowmmca cnegyet
BHUMATENbHO CnywaTb M KOHCMEKTMPOBaTb MaTepuarn, uM3naraembli Ha ayguTOpPHbIX
3aHATMAX. [na  ero MNOHUMaHWA U Ka4eCTBEHHOro YCBOEHWA peKoMeHayeTcs
cnegyroLlasa nocrnenoBaTeNnlbHOCTb AENCTBUMN.

1. MNocne kaxpgow nekuun CcTyaeHTam pekoMmeHayeTcsa nogpobHo pasobpaTtb
NPOYUTAHHbBIN TEOPETUYECKUA MaTepuarn, BblyunTb BCe onpeaeneHnsa n opmMynmpoBku
TeopeM, pas3obpaTb MpuMMepbl, pelleHHble Ha nekuuwn. lNepea cnepyowen nekumen
06s13aTeNbHO NOBTOPUTL MaTepuan npeabiayLen nekumn.

2. lepen npakTU4ecknm  3aHATUMEM 00s3aTeNnbHO MOBTOPUTH NEKLNOHHbLIN
maTtepuan. PasobpaTtb pelleHHble Ha npeabiaywemM nabopaTopHOM 3aHATUM NPUMEPHI,
nocrnie 4ero npUCTYNUTbL K BbLINOMHEHUIO AoMallHero 3agaHus. Pewasa 3agauum,
npenBapuTenibHO MOHATb, KaKoW TEOPETUYECKMA MaTepuarn HY>XHO MCMNoSib3oBaTb.
HameTuTb nnaH peweHns, nonpoboBaTb Ha €ro OCHOBE PELUMTb NPpaKTUYecKne 3agayn.

3. Ecnu npu pewweHun npumepoB, 3adaHHbIX Ha AOM, BO3HWMKHYT BOMPOCHI,
obsaszaTenbHO 3agatb  UX Ha crnegywowem nabopaTtopHOM 3aHATUM WK B
NPUCYTCTBEHHbIN Yac npenogasaTento.

4. BbINOMHEHNEe KOHTPOSIbHOW paboThl.

5. BbibpaTtb Bpema ons paboTbl ¢ nMTepaTypor No gucuunnmHe B bubnunoteke, nunm
B 3MEKTPOHHON Ha3e.

15. MNepeyeHb OCHOBHOWM U AOMNOJSIHUTENILHOW NUTEepPaTypbl, PECYPCOB UHTEpPHET,
HeobXoAUMbIX ANsi OCBOEHUSI AUCLUMNIIUHbI

a) OCHOBHada nuTepartypa:

Ne

McToYHMK
n/n

Bydaee, Bukmop Amumpueguy. Mamemamuyeckul aHanus : : y4ebHuk / B. []. bydaes, M. 5. Sky6coH ; B.
M. bydaes, M. 5. Slky6coH .— Mockea : [laHb, 2012 .— 544 c. : un. ; 22 cm. — JonyujeHo Y4yebHo-
MemooduyecKkuM o6beduUHeHUEM Mo HarpaeneHusiM nedazoau4ecko2o obpasoeaHuro MuHucmepcmea

1 obpasosaHusi u Hayku P® e kadecmeae y4yebHuka 0t cmydeHmMo8 8bicluux y4ebHbix 3agedeHul,
obyyarowjuxcs no HanpasneHuro 050200 — « Dusuko-mamemMamuyeckoe obpasosaHue». — [Ipedm. ykas.: c.
532-536 .— UmeH. ykas.: c. 537 .— bubnuoep.: c¢. 531 .— ISBN 978-5-8114-1186-3 .—
<URL:http://e.lanbook.com/books/element.php?pll cid=25&pll id=3173>.

Kapmawee, Anekcel [lasnoeuy4. Mamemamuydeckul aHanus : / A. I. Kapmawes, b. /1. PoxdecmeeHckuli
.— Mockesa : [laHb, 2007 .— 447 c. : un. ; 21 cm .— (flyqwue knaccudyeckue y4ebHuku. Mamemamuka)
(Knaccuyeckas yuyebHass numepamypa rno mamemamuke) (YuyebHuku 0ns 8y3o08. CrieyuasnbHas umepamypa)
.— .— ISBN 978-5-8114-0700-2 .— <URL:http://e.lanbook.com/books/element.php?pll cid=25&pll id=178>.

lpakmuyeckoe pykogodcmeo K peweHuro 3aday o ebicwel mamemamuke. JTuHelHas aneebpa, ekmopHasi
aneebpa, aHasumu4eckasi 2eomempusi, gedeHue 8 MameMamu4ecKkul aHasu3, npou3go0OHas u ee

3 npunoxeHus : /Y. A. Conoeses, B. B. Lllegernies, A. B. Yepssikos, A. FO. PenuH .— Mocksa : JlaHb, 2009 .—
319c. :un.; 21 cm .— (YyebHuku dns 8y3oe. CneyuansHas numepamypa) .— .— bubnuoep.: ¢. 316. — ISBN
978-5-8114-0751-4 .— <URL:http://e.lanbook.com/books/element.php?pll cid=25&pll id=374>.

©0) gononHuTenbHas nuTeparypa:

P4

MNCcTOYHMK

=
a

Kydpsisues J1.[]. Mamemamuyeckut aHanus / J1.[. Kydpsisues. — M. : «Bbicwas wkona», 1973. - T. 1. — 614 c.

Kydpsisues J1.[]. Mamemamuyeckut aHanus / J1.[. Kydpsisues. — M. : «Bbicwas wkonay,, 1973. — T. 2. — 470 c.

UnbuH B.A. Mamemamuueckut aHanus / B.A.UnbuH, B.A.CadosHuyuli, 5.11.CeHdos. — M.: N30-eo0 MIY, 2004. —
Yacmb 1. — 616 c.

UnbuH B.A. Mamemamuueckut aHanus / B.A.UnbuH, B.A.CadosHuyuli, 5.11.CeHdos. — M.: N30-eo0 MIY, 2004. —
Yacmb 2. — 357 c.

| o (O~ |3

Q@uxmeHeonby .M. Kypc dugpgbepeHyuanbHo20 u uHmeepanbHo20 ucqucneHus /I.M.@uxmeHzonby. — M.: Hayka,
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http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=3173
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=15674&TERM=%D0%9A%D0%B0%D1%80%D1%82%D0%B0%D1%88%D0%B5%D0%B2,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B9%20%D0%9F%D0%B0%D0%B2%D0%BB%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=178
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=374

1970. - T.1.— 603 c.

@uxmeHeonby .M. Kypc dughgbepeHyuanbHo20 u uHmeepasnbHo20 ucyucnieHrus /I.M.®@uxmeHeonby. — M.: Hayka,

9 1970.-T.2. - 807 c.

10 @uxmeHeonby .M. Kypc dughgbepeHyuanbHo20 u uHmeepansHo20 ucqucneHus /I.M.@uxmeHzonby. — M.:
Qusmamnum, 1970. — T.3. — 656 c.

11 | Hukonsckuti C.M. Kypc mamemamuyeckoeo aHanusa /C.M.Hukonbckul. — M.: Hayka,1990. — T.1. — 528 c.

12 | Hukonbckuli C.M. Kypc mamemamuyeckoeo aHanusa /C.M.Hukonbckul. — M.: Hayka,1990. — T.2. — 543 c.

13 | Wunos I".K. Mamemamuyveckuli aHanu3s (gbyHkyuu 00Ho2o nepemerHozo) /I.K.LLunos. — M.:Hayka,1969. - 528 c.

14 Cobornees B.U. Kpamkuli kypc mamemamudeckozo aHanusa / B.U. Cobones, B.B.lMokopHbIl, B.U.AHOocO8. —
BopoHex: N138-e0 BI'Y,1984. — Yacmb 1. — 392 c.

15 Cobornees B.U. Kpamkuli kypc mamemamudeckozo aHanusa / B.UN. Cobones, B.B.lMokopHbIl, B.U.AHOoco8. —
BopoHex: N30-e0 BI'Y,1984. — Hacmb 2. — 346 c.

16 Kydpsisues J1.[. CéopHuk 3aday no mamemamudeckomy aHanu3y / Kydpseuee J1.[., Kymacoe A.L., Yexnos B.U.,

WabyHuH M.U. — M.: ®uamamnum, 2003. — T.2. — 504c.

B) MHOPMALIMOHHbIE 3NEKTPOHHO-06pasoBaTenbHblE pecypebi:

Ne NcTouHmK

n/n

17 BAnekmpoHHbIU kamarnoe Hay4yHol bubnuomeku BopoHexckozo eocydapcmeeHHo20 yHusepcumema. — (http
// www.lib.vsu.ru/)

18 Google, Yandex, Rambler

16. lMepeyeHb Yy4yeOHO-meTOAMYECKOro obecne4vyeHUs AONA CaMOCTOATENIbHOMU

paboThbl
Ne
a/n NcTouHMK
Mamemamuyeckuti aHanus-1. Memod mamemamuydeckol uHOyKyuu. To4YHbIE epaHulbl YUCTO8bIX
1 MHOXecms: y4ebHo-memodudeckoe rnocobue Ons 8y308 / BopoHex. 2oc. yH-m; com. C.[1.3y6osa, O.K.
lnemHesa, E.B. Paeykas — BopoHex: UL BI'Y, 2007. — 18 c.
2 lNpedensi ¢pyHKyuL, nocrnedosamesnibHocmedl: nocobue 0nsi cmya. no cney. «Mamemamuka»010101/

BopoHex. eoc. yH-m; com. C.[1.3y6osa. — BopoHex: 130-60 BopoHex. 2oc. yH-ma,2003. — 15 c.

Mamemamuyeckuli aHanus-2. lNocmpoerue epaghukos chyHKyul: yyebHo-memoduyeckoe nocobue 0ns
3 8y308 / BopoHex. eoc. yH-m; com. C.[1.3y6oea, O.K. lNnemHesa, E.B. Paeukasi — BopoHex: UL BI'Y,
2009. - 26 c.

lpunoxeHust KpamHbIx UHMegpanos: y4ebHo-memoduyeckoe nocobue Onsi 8y308 / BopoHex. 20c. yH-m;
com. C.[1.3y6osa. — Boporex: JIO[ Bl'y, 2006. — 23 c.

HaxoxdeHue npedenos ¢yHkyul: y4ebHo-memodudeckoe rnocobue / BopoHex. eoc. yH-m; com.
C.[1.3yb6osa. — Boporex: /101 BI'Y, 2006. — 23 c.

17. UHcpopmaLMOHHBbIE TeXHONOINMM, UCNonb3yeMblie ONA peanusauum yyeoHom
AUCLUMNIINHBLI, BKINOYasa nporpaMmmMHoe obecnevyeHne n UHopMaLUOHHO-
CrpaBoOYHble CUCTeMbI (MpU HEO6XO0AMMOCTH)

OucumnnuHa  MOXeT  peanu3oBbiBaTbCA  C  MPUMEHEHWEM  OUCTAHUWOHHbIX
obpasoBaTenibHbIX  TEXHOMOMMA, Hanpumep, Ha nnatdopMe  «ONEKTPOHHbIN
yHuBepcuteT BI'Y»

18. MaTepuanbHo-TeXHU4Yeckoe obecneyeHne ANCLUNIUHbI:
TunoBoe o6GopyaoBaHe ayanuTopun Anst NEKLMOHHbIX 3aHATUN.

19. OueHo4HbIe cpeacTBa ANA NPOBeAEHUA TeKyLen U NPOMEXYTOYHON
aTtrecTauum

MopsaoK OLEeHKM OCBOEHMS obyvaroLmmes y4ebHOro matepuana onpeaenseTcs
coaepXaHueM crieayLmx pa3aenos AUCLUUNMNHBIL:
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r’:ﬁl paal,;:gqul e,qﬂ%i?/m?'ﬁ/mu K?_l“’v'l';‘(a;?“ M;onc%angﬁ&g) OueHouHbIe CpeacTBa
(mopgyns) KoMneTeHumm
BeeneHue. 3nemeHThl OriK-3.3
1 NOTVKM OnK -3 Onpoc
OnemMeHTbl Teopum OrK-3.3 Onpoc
2| MHoxecTs Onk-3
MHoxxecTBa OrliK-3.3 Onpoc
3 BELLECTBEHHbIX YUCEN Onk-3
4 | OTOBpaxeHus, dyHKUUK OlK -3 OrliK-3.3 Onpoc
Teopus npegenos OriK-3.3 KoHTponbHas pabota
5 | dyHKUMI U OnK -3
nocnegoBaTenbHOCTEN
HenpepbiBHOCTb OrllK-3.3 Onpoc
6 DYHKLIMN OrK -3
MponssogHaa n OrK-3.3 KoHTponbHas paboTa
! AnddepeHuman OriK -3
HeonpegeneHHbin OrK-3.3 KoHTponbHas paboTa
8 nHTerpan OfK -3
OnpepeneHHbin OrK-3.3 KoHTponbHasa pabota
9 uHTerpan PumaHa Onk-3
HecobcTBEHHbIE OrK-3.3 Onpoc
10 UHTErpansi OriK -3
DYHKUMN MHOTUX OrK-3.3 KoHTponbHas paboTa
1 nepemMeHHbIX OrK -3
Psagbl. BeckoHeyHble OrK-3.3 KoHTponbHasa pabota
Npon3BeaeHuUs.
PyHKUMOHaNbHbIE
12 nocnefoBaTtensHOCTH, OrKk -3
dYyHKUNOHanNbHbIE
pSabl.
Psaabl ®ypbe n OrlIK-3.3 KoHTponbHas paboTta
13 npeo6bpasoBaHne dypbe OfK -3
WHTerpansl, 3aBucsaLme OriK-3.3 KoHTponbHas paboTa
4 o napametpa OnK -3
WHTerpupoBaHune OrlIK-3.3 KoHTponbHas paboTta
YHKLMN HECKOSBKNX
15 | NEPEMEHHBIX. OrK -3
OnemeHTbl TEOpUM
nonsi.
MpomexyTouHas aTTectauus KM 3 (sauer), KM Ne3
dopma KOHTPONs — 3a4eT, 3K3aMeH (ak3ameH)

20 TunoBble OLUEeHOYHbIe cpeacTtBa n metToanvyeckme matepuanbl, onpeagendarouime

npoueaypbl OLeHUBaHUA

20.1 TeKywmi KOHTPONb yCneBaeMoCTH




KOHTpOJ'Ib ycnesaeMoCTU rno gmcuuniinHe ocyLiecTBlideTCd C NOMOLLbHO cneayrLimnx
OLUEHOYHbIX CPpeacCTB:

KonTtpoabHas padora 1 (1.1)
Bapuanr 1.

1.Copmymnuposars 1 uzodpasurs: lim f (X) = +oo
X—2

) oS X _x

. SINX . 1-

2. lim(Z=) * =2 3. lim =—

X 50 SINX

x—0

4. HaiiTi IpOM3BOJIHYIO TPETHEro Mopsiaka GyHKIHH Y = x’e>" .

Bapuanr 2.

1.Cpopmynuposats n u3o6pasuts: lim f(x)=—

X—3
. 1-—+/cosX . SIN X—CO0S X
2.hn1————75———=? 3. lim =7
X_)Z

4. Haiitn Tpu 4YjeHa pasIokKeHus QYHKLUH y=\/; no dopmyne Teitnopa B
OKPECTHOCTH TOYKH X =2 .

KonTpoabHas padora 1 (1.2)

Bapuanr 1.

1. UccnenoBath Ha 3kcTpemyM (yHkiuto f(X) = x> —2x" +1.
2. [X(1-5x) dx=?
COS3 X

ﬁn4x

dx =2

3. |

Bapuanr 2.

1. UccnenoBath Ha 3kcTpemyM (yHkuwo f(X) = 2> +% +6.

2J'X+l




ﬂngx
dx

3.
'[cos X

KonTtpoJubHas padora 2

Bapuanr 1.

1. Haiftu momanb (Gurypbl, OrpaHUYEHHON KPUBBIMU:

X2

= u = —
Y e VTS
10

2. JlaTp ompenelieHue HWHTErpasa j

In|x|dx
x-1

—Q0

. . X
3. Haiitu yactubie npousBoanbie GyHkimu f(X,y)=sin—. Bpluuciuth

ux 3HaueHue B Touke (0; 1).

4. UccnenoBath QyHKIUI0O f = x2 - 2Xy + 4y2 +62° + 6yz—6z Ha
AKCTPEMYM.

Bapuanr 2.
1. HaifTn pnuny ayru mapaGonbl  y=2x° OT eé BepUIMHBI J0 TOUKH
(1,2).

dx

2. 1lpu kakux P cxoguTcs uHTerpan |———?
1-x)"
0

2
3. Haiitm w4actHele mnpousBoAHble (yHkIMKH  f(X,y)=4/X +3y.
Berauciauth ux 3HadeHue B Touke (1; 2).

4. UccnenoBath Ha 3KCTpeMyM (QyHKIUIO f = xy? npu X+ y? =1.

KonTpouabnas padora 3 (3.1)

Bapuanr 1.

o0
1 McenemoBats Ha cXoauMocTh pax Y. (—1)" sin 2£
n=1 n



" 2
2. Haiitu 061acTh CXOIUMOCTH psia Znn— (X —l)n.
n=12 - (n +1)
3. Paznoxuth B psag Oypee ¢ nepuoom 2 r, 3aJTaHHYIO0 Ha OTPE3KE
[-7,7], dysakuuio f(x)=3x-1.

Bapuanr 2.

X 1
1.UccnemoBaTh Ha CXOJIUMOCTD PAI .
P nzzi (n+1)(n+2)

2
n

n=1 5n (x —1)n |

[e¢]

2. HaiitTu 0061acTh CXOAMMOCTH psija
) X
3. Pa3noxuth nepuoanyeckyro GyHKIHUIO Y = Slgn(COS Ej B psaa Dypsbe.

KonTposannasi pa6ora 3 (3.2)
Bapuanr 1.

1.HaliTnt 00BEM Te€mNa, OrPaHUYEHHOTO MOBEPXHOCTSIMH:
2 2 2 2 2 2

X +y +z =2Rz, X +y =17 .

2.1 —nepumetrp uderblpéxyronbHuka ABC/,

A(1,0), BG3,0), JI(1,-1), C(4,-3) , jxyds =7
|

. 2 2 2 .
3. Haiitu nnomanp yactu moepxHocty Z~ = X + Y, BbIpe3aHHON IIMIIMHAPOM

7° =2YV.

Bapuanr 2.

1.Haitftu 00BEM Tena, OrpaHUYEHHOTO MOBEPXHOCTAMM:
2 2
X +z =1, x=1, x=-1, y=1, y=-1.
2 2 2 2
2. 1:x +y =x+y; jx dx—y dy="7?
|



3. Boruncnuts J.J. (X + y) ZdXdy 10 HIKHEH CTOPOHE IIOBEPXHOCTH
S

S: z:\/Rz—xz—yz.

KonTtpouabnas patdora 3 (3.3)

Bapuanr 1. B
1. Borumciuth divrotF ,rne F =(X,Y,2).
2. HaliTn 1ypKyJIsSIMIO 0O F = (—y, X,2)

BJIOJIb JIMHUU X2 + y2 =1,2=0.

2 XX )
(y+2)' (y+2)' (y+2)
saoiab nyru MN @ M(1,1,3), N(2,4,5).

3. Haiitu paOoty nosis F=(

Bapuanr 2.
1. Haiitn notok moms ~ F = (X,V,2)
2 2 _p2
yepes MOBEPXHOCTh X“+y " =R°,0<z<H.

2. HaliTu 1UpKYJISIMIO TIOJIS

F=(xy,2)

2 2 2 2
proms muamn X +Y +z2=1 X +y =1

3. Haiitu paboTy moss F=( L y— y )= 2y)
(x+z) (x+2) (x+2)

ok nyru AB @ A(0,1,3), B(2,4,0).




MepeyeHb BONPOCOB K 3K3aMeHy 1:

1. MuoxectBo R. Axcromsr Apxumena, Kanropa. Teopema 0 BIIO)KEHHBIX
OTpE3Kax.

2. OKpeCcTHOCTh TOUKH, MpeJIesibHAs TOUKa MHOXKECTBA, €€ CBOMCTBO. Teopema
bomnsmano.

3. OrpaHH4eHHOCTh MHOXECTBA B R . BepXHie 1 HIDKHHE TPaHHIbI MHOKECTBA, HX
cBorcTBa. TeopeMa 0 CyleCTBOBAHUM TOYHBIX TPAHUL] MHOKECTBA.

4. MomHocTh MHOXeCTBa. CueTHbIE MHOXKECTBA, KOHTUHYaJIbHBIE MHOKECTBA . UX
CBOWCTBA.

04. Oroopa:keHusi. DyHKIIUH.

1. Knaccuduxarms Gynkumii. [TocnenoarenbHOCTS.

05. Teopusi npenesioB pyHKIUI U MOCIeTI0BATETbHOCTEl

1. Ilpenen ¢pyuxkuuu. IIpenen nocieqoBaTENbHOCTH.

2. llpenen pynkunu no MuoxkectBy. OnHocToponHue npeaenst. [Ipenen mo [eiine.
3. CBsi3b MEXIy CyIIECTBOBaHHEM Tpesena (GYHKIIMU U CYIIECTBOBAHHUEM TIpe/ena
110 MHOKECTBaM, 10 [ eiiHe, OTHOCTOPOHHUX MPEIEIIOB.

4. beckoHEeYHO MaJibie U OECKOHEYHO OoJibllne (DYHKIIMH, UX CBOMCTBA.

5. Teopema o npencraBieHnn GyHKIUU, UMEIOIENH KOHEUHBIH Mpeaed.

6. Teopemsl 0 npesenax: 0 €IMHCTBEHHOCTHU IPEJIENa; O Mpeesie IOCTOSIHHOM; O
nepexoJie K Mpeieny B paBeHCTBAX; O JIOKAJIbHOM OrpaHU4YE€HHOCTH (DYHKIINY,
MMEIOIIEH KOHEUHBIN NPeea U OTPaHUYEHHOCTH CXOSIIEHCS
HOCJIEI0BATEIBHOCTH; O CBOMCTBAaX MPEJIEIOB, CBA3aHHBIX C HEPABEHCTBAMU; 00
apru(pMETUYECKUX CBOMCTBAX MPEIENOB; O Ipeiesie IPOMEXKYTOUHON (PYyHKIUU.
7. Iloanocne0BaTeIbHOCTD, YACTUYHBIN NIPE/IeIl, BEpXHUM U HIDKHUI TIPEIeIIbl
nocnenoBarenpbHocTh. [Ipunnun bonbiano - Belieprpacca.

8. Ycnosus Ko s dynkuuu, ans nocnenoBatenbHocTH. Kputepun Ko
CYILLECTBOBAHMS Mpefena QyHKIuH, npejiena nocaeaoBaTeIbHOCTH.

9. O mpenenax MOHOTOHHBIX (YYHKIIUHA, MOHOTOHHBIX TTOCIIEIOBATEILHOCTEH.
10. TlepBbIii 3aMeUaTETBHBINA MPEICIT.

11. Bropoii 3aMeuaTeNbHbIN MTPeIel.

06. HempepbIBHOCTH (pyHKIIUM

1.HenpepbIBHOCTh PYHKIIMU B TOUKE, HA MHOXECTBE, OAHOCTOPOHHSIS
HEIPEPBIBHOCTD.

2.Touku pa3pbiBa, UX KiIacCUpUKAITHS.

3.ApudmeTruecKkre CBOMCTBA HEMPEPHIBHBIX (DYHKITHIA.

4. HenpepbIBHOCTb CIOKHON (DYHKIIMH.

5.PaBHomepHast HenpepbIBHOCTH PpyHKIMU. Teopema Kanropa.

6.CBoiicTBa (hyHKIIMIA, HEIPEPHIBHBIX Ha OTpe3ke (Teopema Beliepuirpacca,
Teopema Kol o mpoMexyTOUHbIX 3HaUYeHUsX, Teopema KanTtopa).

7.00paTHbIe (PYHKIIMH, UX CYIIECTBOBAHUE U HENIPEPHIBHOCTb.
8.HemnpepbhIBHOCTh OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIUI U 3JIEMEHTapHBIX
GyHKITHA.

9.3ameuaTenbHbIE IPEEIIbI.

10.CpaBuenue QyHKIIHA.



07. IIpousBognasi u nudgepeHuan

1.ITpousBoaHas yHKITUH.

2.HemnpepbIBHOCTD (PYHKIIMH, UMEIOIIEH MPOU3BOIHYIO.

3.I'eomeTpuueckuit U GU3NIECKUN CMBICI IPOU3BOTHOM.

4.ApudmeTnieckre CBONCTBA MPOU3BOTHOM.

5.I1pousBogHas obpaTHoM GyHKIMHU. [Ipon3BOAHAS CITOKHON (DYHKITHH.
[TpousBoaubie TunepooIueckux GyHKIui. Tabmua npou3BOIHbIX.
6.Jlorapudmuueckas npousBoaHas. [IpousBonHas GyHKIIUY, 3a1aHHOM
napaMeTpPUUECKH.

7. Juddepennnan. Cesizb MeXIy cyliecTBoBaHueM AuddepeHiuaina u
MIPOU3BOJHOM.

8.ApudmMernueckue cBoicTBa quddepeHimana.

9.Tabnuua nuddepeHunanos.

10.I'eomeTrpuueckuii cMpich audepenimaia.

11. Juddepennuan cioxuoit hynkuuu. MuBapuanTHOCTH OpMbI 1-TO
muddepennuana.

12.1TpousBoiHbIE BHICIINX TOPSAKOB. [[pon3BOIHBIE BHICIIETO MOPSIKA OT CyMMBI
Y TIPOM3BEICHUS IBYX (DYHKIIHIA.

13.Auddepenmmanst Boiciiero nmopsaaka. Juddepenimanst BEICIIETO TOPSAKA OT
cinoxHo QpyHkuu. HemnBapuantHOCTh PopMBbI U PepeHIIaioB BEICIIETO
MOpsIKA.

14.Teopemsl 0 nudpdepeHuupyeMbix pyHkusax (T. Pepma, Pons, Jlarpanxka,
Komm).

15.11paBuno JlonuTais pacKpbITUS HEOIIPEIETICHHOCTEH.

16.dopmyna Teitnopa.

17 VccnenoBanue GyHKIMH C ITOMOIIBIO ITPOU3BOIHBIX: HA MOHOTOHHOCTh; Ha
IKCTPEMYM; Ha BBIMYKJIOCTh. HaxoxaeHue Touek nepernda rpadguka GyHKIum.
18.HaxoxxneHre acuMITOT (DYHKITHH.

19.06mas cxema uccnenoBanus QyHKIIUU U MOCTPOSHUE dCKMU3a rpaduka

byHKIUY.

MepeyeHb BONPOCOB K 3K3aMeHy 2:

08. HeonpenenéHHbI HHTErPas

1.IlepBooOpa3Hast 1 HeonpeAeIeHHBIN HHTErpasl. CBOMCTBA HEOIPEICICHHOTO
WHTErpana.

2. Tabnuita UHTETPaJIOB.

3.3aMeHa NEPEMEHHOM.

4 lHTErpupoBaHUE MO YaCTSM.

5.MuTerpupoBanne pauoHaIbHbIX GYyHKIMN. THTEerprpoBaHue NpoCThIX ApoOei.
Merton HeonpeaeneHHbIX KodpdunmrentoB. Metoa OcTporpaiackoro.
6.1HTerpupoBanre MppalMOHATIBHBIX (DYHKIIHIMA



m Mk
IR x,(ﬂjm ’m(ax+bjnk dx
cx+d cx+d

ij,\/ax2+bx+c]dx .
[ ,JIOJICTAHOBKHU Jiepa;

UHTETrpUpoBanue nuddepeHuatbHoro OMHOMA;
7.nTerpupoBanre TpPUrOHOMETPUIECKUX (DYHKIIUHA:

[sin™x - cos" xdx.

j sin ax-cos bxdx

jR(sin2 X, C0S° x}ix.

[R(sin x,cos x Jdx.

8.Hebepyuecs UHTErpabl.

09. OnpeneiéHHBIN HHTETPAJI

1.Onpenenenne.l Ipumeps! BeancieHus .

2.0rpaHUYeHHOCTh UHTETPUPYEMON (QYHKITUH.

3.Bepxuue u nmxaue cymmsl JlapOy. Ux cBoiicTsa.

4.YcioBus CylIECTBOBAHUS ONPEIEIEHHOIO UHTETpaa.

5.Knacc unrerpupyembix QyHKIIHA.

6.CBOICTBa ONPEEICHHOTO HHTETpAJIA.

7.0npenenieHHbli HHTETpall ¢ IEPEMEHHBIM BEpXHUM NpenesioM.Ero cBoiicTaa.

8.®opmyna Hprorona-JletiOHuia.

9.3ameHa nepeMEeHHON U UHTETPUPOBAHUE MO YACTSM B ONIPEACICHHOM UHTETpaJe.
[IpunoxeHus onpeneaeHHOro HHTerpana.

10.Mepa mnmockux MHO)kecTB. CBOMCTBA MEPHI.

11.Beruncrienue miomaael miockux (Guryp B 1€KapTOBBIX U MOJIIPHBIX

KOOpJIMHATAX.

12. Inuna nyru. HaxoxaeHue JUIMHBL 1yTH B JEKAPTOBBIX, TOJIIPHBIX

KOOpJIMHATAaX, B CJIy4ae IMapaMeTPUYECKOro 3aJaHUsI KPUBOM.

13.06mem Tena BpamieHusl.

14.11no1maas TOBEPXHOCTH BPAILICHMUS.

15.PaboTa cuisl.

16.Berunciienre Maccbl Ayrd KpUBOM.

17.Cratnueckrie MOMEHTBI.

18.HaxoxaeHne KoopaAuHaAT HEHTPA TKECTH YT KPUBOM.

[TpubnukeHHOE BBIUMCIECHUE ONPEAEICHHOI0 HHTErpaia.

19.®opmyna npsMOyroJIbHUKOB.

20.@opmyia Tpaneuuii.

21. ®opmyna CuMIicoHa.

10. HecoOcTBeHHbIE HHTETPAJIBI

1.HecoOcTBEeHHBIE MHTErPalbl 10 OECKOHEYHOMY IIPOMEKYTKY.

2.HecoOcTBeHHbIE HHTErpabl OT HEOTPAHUYEHHON (DYHKIIUU

a Jp.



3.IIpu3Haku CXOUMOCTH HECOOCTBEHHBIX MHTETPAJIOB.

4.A0contoTHas U HeaOCOIOTHASI CXOAMMOCTh HECOOCTBEHHBIX HHTEIPAJIOB.
5.UnTerpans Jupuxie.

11. dyHKUMU MHOTHX NepPeMEeHHBIX

1.IIpoctpancteo R" .Metpuka. Hopma. OKpecTHOCTS.
2.IlocnenoBarenbHOCTh. [Ipenen nocaeaoBaTEIbHOCTH. DKBUBAJIEHTHOCTD
CXOJUMOCTH MOCJIEA0BATEIBHOCTH U MOKOOPAMHATHON cX0auMocTH.CBoMCcTBa
cxoasmuxcda nociueaoarenbHocTed. [Ipununn bonemano- Benepmrpacca.

3. TR > R’ . Ilpenen fiR" >R . [Ipenen nmo MmHOXkecTBY. CBOMCTBA
npenenos. [Ipenen cynepnosuiuu ¢pyskimii. [loBTOpHBIE IPEENbI, YCIOBUS UX
paseHcTBa. [Ipenen no I'eitne.
4 HenpepbIBHOCTH fiR" >R’ . CBolicTBa HENPEPHIBHBIX (PYHKITHMH.
HernpepbIBHOCTD Cynepro3uIMy HeNpephIBHBIX (GyHKIMM. HernpepsIBHOCTD
AJIEMEHTApHBIX (PYHKIIUN HECKOJIBKUX NIEpeMEHHBIX. PaBHOMEpHas
HEeNpepbIBHOCTB. Teopemsbl Beliepmrpacca, Komm, KanTopa.

5. Juddepenuupyemocts pynkimu ( mo Gpemre ). [Ipoussoanas ( Opere ).
CaoiicTBa nuddepeHnaioB u NPOU3BOIHBIX.

6.YacTtHble TPOU3BOAHBIE (DYHKIIMH HECKOJIBKUX MEPEMEHHBIX.CBSA3b MEXITY

i pepeHInpyeMoCcTbi0 PYHKIUHA HECKOJIBKUX MEPEMEHHBIX U CYIIECTBOBAHUEM
YaCTHBIX MPOU3BOAHBIX. Bua npousBoaHoit u auddepenimana Opeie.

8. Muddepennman I'ato, npousBoaHas ['ato. CBsi3b MEXKIY
muddepenuupyemoctbio o Operie u nuddepenmpyemMocTsio o 'ato.

9. Muddepennnan (dpemie) cnoxxnoi pynkuuu. MHBapuanTHOCTH (HOPMBI
nepBoro auddepeHimana.

10. Iuddbepentmanst (Operre) Boiciiero nopsiaka. YactHeie MpoU3BOIHBIC
BBICIIIETO MOPSAJKA. Y CIOBUSI PABEHCTBA CMEILIAHHBIX MTPOU3BOIHBIX. DOPMYIIbI 17151
BbIYHCIICHUS TU(DPEpEeHITNAIOB U TIPOU3BOIHBIX BBICIIETO MOPSIIKA OT CIOKHBIX
¢bynkuumii. HenuBapuantHocTh (hopmbl BToporo auddepenuunana.

11.@opmyna Teinopa s~ R = R,

12.9xcTpemMyM (QYHKIIMN HECKOJIBKUX MEPEMEHHBIX.

13.Teopembl 0 CyIIeCTBOBAHUH HESIBHBIX OTOOPaKEHUIA

f:R" >R, f:R" >R, f:R" >R".

14. Tlpenen f:R" >R", HenpepreiBHOCTE. PaBHOMEpHAast HENPEPHIBHOCTb.

15. CroiicTBa HempepbIBHBIX 0ToOpaxeHuit. Teopemsr Beitepmtpacca, KanTtopa.
16.Iuddepenmmpyemocts o Operie.

17.HacTtHble npou3BoaHbIe. CBsA3b MEXY CYLIECTBOBAHUEM MPOU3BOAHON PDperie
Y YaCTHBIX MPOU3BOIHBIX.

18.CpoiicTBa Matpuil SAkobu u skoomaHoB oToOpaxkeHuit. OToOpakeHue ¢ He
paBHBIM HYJIO sskoOnanoM. [TpuHIMT coxpaHeHus: 00IacTH.

19.Y c0BHBII 3KCTpEMYM.
MepeyeHb BONPOCOB K 3K3aMeHy 3:

12. YucaoBbie psiibl



1.Onpenenenust. CoiicTBa cxonsamuxcs paaoB. HeoOxonnMelil nmpu3Hak
cxoauMmoctu psiaa. Kpurepuit Komm.
2. [Ipu3Haky CXOAMMOCTH 3HAKOIOJIOKUTENBHBIX PSIIOB ( IPU3HAK CpaBHEHUS 1,
npu3HaK cpaBHeHus 2, JlaimamOepa, Ko, nHTErpanbHblil).
3Hakouepeayonmecs paabl, npu3Hak JleioHuma.
4. AGCONIOTHO M HE a0COJIIOTHO cxosmuecs psaapl. CBoWCTBa HE a0COFOTHO
cxomsaumxcs psaoB. CBOMCTBA aOCOJIFOTHO CXOAIIUXCS PSIOB.
5. llpuznaku dupuxiue, AGens.
6.Psanbr upuxie.
12. BeckoHe4YHbIe TPOU3BeIeHUs
1. HeoOxoaumblii mpu3HaK cxoauMocTH. CBs3b ¢ psiaMu. AOCONIOTHAS
CXOJAUMOCTb.
12. ®yHKIHOHAJIBLHBIE MOCJIEI0BATEILHOCTH
1.Onpenenenns. CxoquMocTs notodedHas. CXoquMocTs paBHOMepHas. [IpuzHaku
PAaBHOMEPHOU CXOJMMOCTH.
2.HemnpepbiBHOCTD npenenbHON GyHKIMU. IHTErpupyeMocTs U
nuddepeHupyeMoCTh peaeabHON QYHKIUN.
12. ®yHKuMOHAJIbHbIE PSAAbI
1.CxonumocTs noToueyHas, paBHOMepHas. [[pu3Haky paBHOMEPHON CXOIMMOCTH.
2.HenpepbpIBHOCTb, UHTETPUPYEMOCTb, TU(DPEPEHIHUPYEMOCTH CYMMBI
(YHKUIHMOHAJIBHOTO pAJa.
3.Teopema Abens ans CTeNEHHBIX psioB. Haxoxknenue paanyca CXOAUMOCTH
CTEIIEHHOTO psAJa.
4. TuddepeHMpyeMOCTh U UHTETPUPYEMOCTh CYMMbI CTEIIEHHOT'O pAJa.
5.AHanuTnyeckue QyHKIIUH.
6. Paznoxenue ¢hynkuumii B psig Teitnopa.
7. ®opmybl Ditnepa.

13. Paabl @ypbe n npeodpaszoBanmne Oypbe
1.OpTOHOPMHUPOBAHHBIE CUCTEMBI B rMILOEPTOBOM mpocTpaHcTBe. Psg dypwe no
3JIeMEHTaM OPTOHOPMUPOBAHHOW CHCTEMBI.
2.HepasenctBo beccens. 3aMKkHYTBIE U TIOJTHBIE OPTOHOPMUPOBAHHBIE CHCTEMBI.
Pasenctso [lapceans.
3. Tpuronomerpuueckuit psan @ypne. Ctpemienue kodpduirenToB Dypbe K
HYJIIO.
4 Narerpan Jupuxne. [lpunuun nokanuzauuu. [loToueynas cXoauMOCTh psIOB
Dypse.
5.Teopema Croyna- Beliepmpacca.
6.[Towrennoe nuddepeHpoBanre U UHTErpupoBanue psna Oypee.
7. Teopema [upuxie.
8.YUactabie BUIBI psA10B Dyphe.
9.KommiekcHas 3amuch psiga Oypne.
10.1UnTerpan @ypoe u npeodpazoBanue Dypobe.
14. UuTerpaJinl, 3aBucsinme oT nmapamerpa
1.CoOCcTBEHHBIE MHTETpalbl, 3aBUCSIINE OT apaMmeTpa. HenmpepbIBHOCTD,
UHTErpUPyEMOCTb, MU (PepeHInpyEeMOCTb.



2.HecoOcTBeHHbIE MHTETpallbl, 3aBUCSIIME OT apaMeTpa. PaBHOMepHas
CXOJIUMOCTb, €€ MPU3HAKHU.

3.HemnpepbiBHOCTD, HHTETPpUPYEMOCTb, MU PepeHInpyeMOCTh HECOOCTBEHHOTO
MHTErpasa, 3aBUCAILEro OT NapaMeTpa.

4. MuTterpansl Diisiepa, UX CBOMCTBA.

5.Briuncnenue MHTErpagoB ¢ MOMOIIBIO UHTErPAJIOB, 3aBUCAILMX OT MapaMeTpa.
15. UuTerpupoBanue GyHKUUN HECKOJBKHUX NePeMEeHHbIX

1.J1BoitHOM nHTerpan. OnpeneaeHue.

2.YcnoBus cymectBoBanus. CBOHCTBA.

3.CBenieHue ABOMHOIO MHTETpaia K IOBTOPHOMY.

4.3aMeHa MepeMEeHHBIX B IBOWHOM MHTETpae.

5.IIpunoxxenns reoMeTpUYECKre U MEXaHUYECKHUE.

6.Tpoitnoit unTerpan. OnpenencHue.

7.YcnoBus cylecTBOBaHUS TpoitHOro nHTerpana. CBoicTBa.

8.CBezieHre TpOMHOTO HHTErpana K MOBTOPHOMY.

9.3ameHa nepeMeHHbIX B TPOMHOM HHTETpAJIE.

10.ITpunoskeHus TPOWHOTO MHTETpaa.

11. n-xpatHsiii uaTerpai. Onpenenenue. CorictBa. CBeeHUE K TOBTOPHOMY.
3aMeHa NEpPEMEHHBIX.

12. HecoOCTBEHHBIN MHTErPAJl IO HEOIPAHUYEHHOM 00IaCTH.

13. HecoOcTBeHHBII HHTErpaT OT HEOTPAHUYECHHON (PYHKIIHH.

14 KpuBonuneiinbiii uaTerpan 1 poga. Onpenenenue. CBsi3b ¢ pUMaHOBCKUM
unrerpaiom. Cporictsa. [Ipunoxenus.

15.KpuBonuneiinbiit uaterpan 11 poga. Onpenenenusi. CBsi3b ¢ pUMaHOBCKUM
uHTerpaioM. CBsi3b ¢ KpUBOJIMHEHHBIM HHTErpajioM 1 pona. CBolcTBa.
16.dopmyna ['puHa.

17.YcnoBust HE3aBUCUMOCTH KPUBOJMHEHHOTO nHTerpana 11 poxa ot myTtH
WHTEIPUPOBAHUS.

18.Ciydan Hanmuuusi 0COOBIX TOUEK.

19.HaxoxaeHue mIonaan MmI0CKOW GUTyphl ¢ TOMOIIBIO KPUBOJIUHEHHOTO
uHrerpana 11 pona.

20.I'eoMeTpuiecKuii CMBICIT 3HaKa SKOOHMaHa IPeoOpa30BaHUS.

21.371eMeHThI TeOpUr TOBEPXHOCTEMN

22 IloBepxnocTtHbIN uHTErpai 1 poga.Onpenenenne. CBA3b C JBOWHBIM
uHrerpanom. Cporicrsa. [Ipunoxenus.

23.IloBepxHocTtHbie uHTETpaIHI 11 poga. Onpeneneaus. CBs3b ¢ TBOMHBIMU
uHTerpanamu. CBsi3b C TOBEPXHOCTHBIMHU UHTErpasiamMu 1 poaa. CBoMcCTBa.
24.®opmyna Octporpaackoro- ['aycca.

25.@opmyna Ctokca.

15. BekTopHoe moJie.

1. IToTOK BEKTOPHOTIO IOJIS YePE3 MOBEPXHOCTb.

2.1lupKynsiuusi BEKTOPHOTO MOJISI BAOJb KOHTYpA.

3.®opmynsl Octporpaackoro- ['aycca u Ctokca B BEKTOpHOU (hopme.

4 TloTeHuuanbHOE MOJeE.

5.ConeHounmanpHOE II0JIE.



Komnnekt KMM Nel (3k3ameH)
KoHTponbHO-n3ameputenbHbin matepuan Ne_1

Teopus:

1. JlokazaThb CBOMCTBO MPEACIbHON TOUKH MHOKECTBA.
2. JlokazaTth Teopemy BeliepmTpacca.

3. Haxoxnenue Touek neperuda rpaduka GyHKIUM.

IIpakruka:
1. Hatitu sup, inf, lim |, lim mnocnegoBaTeabHOCTH

n2 2N

an=——5C0S—_—

1+n

2. CpopmynupoBath U U300pa3uTh
lim f(X)=+oo.

X—>—00

3. BBIUUCIUTE: J.(1+ x)e‘xdx.

Komnnekt KUM Nel (3k3ameH)
KoHTponbHO-nameputenbHbIn matepman Ne_2
Teopus:

1. BeiBecTr nepBblii 3aMeyaTeNIbHbIN MPEaE.
2. Jlokazats TeopeMy Koy o mpoMeXKyTOUHBIX 3HAYECHUSAX (DYHKITUU.

3. 'eomerpuueckuii cmbica nuddepennuana.

IIpakTuka:

1. f(x) - pa3peiBHasg QyHkuus. f ’ (X) - pa3pbiBHas GyHKIIMS?
2. d(sin x)x =7?

3. BBIYUCIIUTE: J'Z_ In x

X

dx.



Komnnekt KMM Nel (3k3ameH)
KoHTponbHO-nameputenbHbin matepman Ne_3

Teopus:

1. JlokazaTh T€OpEMY O mpeaeiax MOHOTOHHOM MOCJIEA0BATEIbHOCTH.
2. BBIBECTH TPETUN 3aMEYaTEIbHBIN MPEAEN.
3. UccnenoBanue PyHKIIUU HA SKCTPEMYM IO BTOPOM MTPOU3BOTHOM.

IIpakTuka:

1. HeorpanuueHHas B JIl0OO OKPECTHOCTH T. X, byHKIMS SABISETCS JIA
OECKOHEUHO OO0JIBIION?

2. (1+ x)n =1+nx+0(x) mopu Xx—>07?
X2+2dx.
x° -1

3. BeruucauTs: J
Komnnekt KUM Nel (3k3ameH)
KoHTponbHO-nsmeputenbHbin matepuan Ne_4

Teopus:

1. JIoka3aTb CBOKMCTBA MPENEITIOB, CBA3aHHBIE 3HAKOM HEPABEHCTBA.
2. BeiBeCTH IATHIN 3aMEYaTEIbHBIN MIPEAEI.

3. OcTtaTouHsble wieHsl popmyiibl Teitnnopa.

IIpakrTuka:
1. ChopmynupoBath U U300pa3UTh:
lim f(x)=3
X—2—
2. f(x) - HenpepsiBHas ¢pyukuws. |f(X)| - HenpepsiBHas QyHKIHs ?

3. BBIYHCIIUTB: I% dx.
+ X

Komnnekt KUM Ne2 (3k3ameH)



KoHTponbHO-uameputenbHbin matepuman Ne 1

Teopusn:
1. BeiuuciieHue miomaaun miockon (purypsel, 3a1aHHOM B MOJSPHBIX

KOOpAWHATAX.
2. ITpuniun bonbiiano — Beilepmirpacca 15 mociaea0BaTeIbHOCTEN
BR".

3. Teopema upuxie o cxonuMocTu psiga Oypee.

IIpakTHuka:
1. Haiitu mwmomans (QuUrypel, OrpaHHYEHHOW OCBbIO  OpAMHAT

JIUHUAMU Y =1gX U yzgcosx :

+00

2. JlaTb ompenaeneHre WHTETpaja 1
X_
0

3. Pa3noxuTh B psAll 1O cTeneHsAM X (YHKIUIO Y =C0S(X—1).
4. Paznoxuts B psig Pypee hynkumio y =|x| Ha otpeske [-7,7].

Komnnekt KUM Ne2 (3k3ameH)
KoHTponbHO-nameputenbHbin matepuan Ne_2

Teopus:
1.JIndbdepenmpyeMocTs HHTErpaja ¢ MIEPEMEHHBIM BEPXHUM

IPEACIIOM.

2.Kpurepuii Koy cxoquMocT HECOOCTBEHHBIX HHTETPAJIOB.

3.Ipenen f:R" > rRL IIpenen no MHOXECTBY, 110 HAIIPABJICHHUIO.
[Ipumepsl.

IIpakTuka:

1.Haiitn anuHy nyrd mapabonsl  y =2x° OT €€ BepIIMHBI 10 TOYKH

(1,2).

u



2 5Bnserca mu byakmus  F(X) = J. e—dt g depeHIUpyeMoit mpu

—X
x>07?

3. Pa3noxuts B psia mo crenensm X GyHKuo Yy =sin(x+1) .4.
Paznoxuts B psx Pypbe QyHKIMIO Y =SsignX Ha oTpe3ke [—r,7].

Komnnekt KUM Ne2 (3k3ameH)

KoHTponbHO-u3MepuTenbHbIi maTepuan Ne_3

Teopusn:

1. dopMymna JuIs BEIYHCICHUS MPou3BoaHOH (1m0 ®pemre) f :R" — rRL

2. TeopeMa 0 CyIeCTBOBAaHHH PaJNyca CXOJUMOCTH CTETICHHOTO PsIa.

L X Ll
3. Paznoxxenue QyHKIMI € W COSX B CTCIEHHOM PsI.

IIpakrTuka:
t+1 .
d ¢ sin xdx
L | =7 (x>1).
dt
t
2 dx
2. Ilpu Kakux a CXOAUTCA HUHTETpal J' —’)
0(2- x)

3. UccnenoBaTh Ha CXOAMMOCTh M aGCOTIOTHYIO CXOAUMOCTBH DS
> (-1) (1-cos>).
n-1 n

4. Paznoxuth B pag Pypbe QyHKIMIO Y = Sign (x3) Ha OTpesKe [—7,7].

Komnnekt KUM Ne2 (3k3ameH)
KoHTponbHO-n3ameputenbHbin matepuan Ne_4

Teopus:
1. MaTerpupoBanne o 4acTsM B OPEACITEHHOM UHTErpajae.

2. Beraucnenne Macchl Iyru KPUBOM.



3. dopmymna Teitiopa ans f :R" — RL

IIpakTHuka:

1.Haiitu mmomanb (GUrypsl, OrpaHM4€HHONW KPUBBIMU:

X2

1
T =5
10

2. JlaTh ompeneneHue WHTErpana j

In[x|dx
x-1

—o0
2X
3. Pa3noxuTh B psij MO CTEMEHIM X (PyHKIMIO Y =€

4. Paznoxuts B psag @ypee pyHKIUIO Y = Sign (XS) Ha oTpeske [—7,7].

Komnnekt KMM Ne3 (3k3ameH)
KoHTponbHo-n3ameputenbHbin matepuan Ne_1

Teopus:
1. JuddepeHunpyemMocTbh COOCTBEHHOTO MHTETrpaia, 3aBUCSIIETO OT
napamMmeTpa.
2. CBenieHre JBOMHOTO UHTETpaja K IOBTOPHOMY.
3. upkyasius BEKTOPHOTO IMOJIs BAOJIb 3aMKHYTOTO KOHTYpA.

IIpakrTuka:
1. Halitu 00BEM TeJa, OrpaHUYEHHOTO TMOBEPXHOCTSIMHMU:

y=0, z=0, 3X+y=6, 3Xx+2y=12, x+y+1z=6.

2.
”I xdov =7 V- Teo, orpaHuYeHHOE TOBEPXHOCTIMU
\Y

z=0,y=1 y=2X y=0X, z:x2+y2.

3. Haiitu moToK m0Js F = (X,Y,2)

2 2 2
yepe3 MOBEPXHOCTh X +y =R, 0<z<H.



Komnnekt KMM Ne3 (3k3ameH)

KoHTponbHO-u3MepuTenbHbIA maTepuan Ne_2

Teopusn:
1. HempepbIBHOCTH COOCTBEHHOT'O MHTETPaja, 3aBUCSIIETO OT
napamMmeTpa.
2. OnpeneneHyue TPOMHOTO MHTErpaa.
3. ConeHonganbHOE MOJE.

IIpakTHuka:
1. Halitu 00BEM Tela, OrpaHUYEHHOTO MOBEPXHOCTSIMMU:

y=+X, y=2x, z=0, x+2z=86.

2. j” yd v="7 V- Te0, OrpaHMYeHHOE TTOBEPXHOCTIMU
\Y

Zz:xz, z=0,y=0, y=06x,3x+2y=12.
3. Jlokas3ath:
div(f-a)=(grad f,a)+ f -diva,

me  f=1(xy,2), a=(a,a,,a,).

Komnnekt KUM Ne3 (3k3ameH)
KoHTponbHO-uameputenbHoin matepman Ne_3

Teopus:
1. PaBHOMEpHasi CXOAMMOCTh HECOOCTBEHHOT'O MHTETpaja, 3aBUCSIIETO
OT IapamMeTpa.
2. Onpenenenre IBOMHOTO UHTErpaia.
3. IloTeH1ManbHOE TOJIE.

IIpakrTuka:
1. Haiitu 00BEM Tena, OrpaHMYEHHOTO MOBEPXHOCTSIMHU:

Z=x*+Vy% x+y=1 x=0,y=0,z=0.



2. Iﬂ (X + y)d V=7 V- Teno, OrpaHUYIEHHOE TOBEPXHOCTAMH
V

x2+y2:4z, x2+y2:2x, z=0.

3. Jlokas3arh:

rot (r, f) = f .r_oth[gradf XF],

re f=f(xy,2), r=(r.r,.r).
Komnnekt KMM Ne3 (3k3ameH)
KoHTponbHO-u3ameputenbHbin matepuan Ne_4

Teopus:
1. ITpu3Haky paBHOMEPHOM CXOJIUMOCTH HECOOCTBEHHOTO MHTErpaa,
3aBUCSIIETO OT ITapaMeTpa.
2. 3aMeHa NIEpEMEHHBIX B IBOMHOM MHTErpaJe.
3. Buxps nosns.

IIpakrTuka:
1. Haiittu 00bEM Tema, OTpaHMYEHHOTO TOBEPXHOCTSIMMU:

z=x"+y% 2=0, y=1 y=2x, y=6-X.
2. 'Uj zdvo="? V- Teno, orpaHnYeHHOE TOBEPXHOCTAMH

V
z:x2+y2, z=0,y=1y=2X, y=6—X.

3. Halitu mmpKyJIAnuro mnosis F= (—y, X,O)
2 2 _
Broms muHmn (X —2)° + Yy =2.

Komnnekt KUM Ne1 (3auerT)

KoHTponbHO-u3MeputenbHbin Matepuan Ne_1

3agauva 1. Jlokasats, uto lima, = a (ykaszars N (8))

N—o0



3
a = gn , a=2.
n°" -2

3amava 2. BelunucnuTh npeaesbl YUCIOBBIX MOCIEI0BATEILHOCTEH.

fire (3- n)4 -(2- n)4 |
"> (1-n) —(1+nY

3amauya 3. BeluncnuTh npeaesnsbl YUCIOBBIX MOCIEI0BATEILHOCTEH.
lim " 3/5n2 4 4oné +1

”*”(n+\/ﬁ)m'

Komnnekt KUM Ne2 (3aueT)

KoHTponbHO-namMmeputenbHbin matepuan Ne_ 2

3anaua 1. Beruucnuts miomanu Guryp, orpaHudeHHBIX TpadukaMu QyHKIIHIA.

y=4-x°, _
1) , 2) r=4sin3p, r=2 (r>2).
y =X —2X.
3agaya 2. Bpriuuciaute o0beM Tena, 0Opa30BaHHOTO BpalleHUEM (UTYpHI,

orpaHuueHHoM rpadgukom (pynkuun (och Bpamenus OX)
y=x°, y=1 x=2

3amaya 3. BeluucinuTh JIMHY AyTH KPUBOM, 3aJJaHHOM YpaBHEHUEM

x?  Inx

=——-——, 1<x<Z2.
y 4

Komnnekt KUM Ne3 (3auerT)
KoHTponbHO-nameputenbHbin matepman Ne_3

1. BblucnuTb ABOWMHOM MHTErpan:

”(X_y)dXdy, rmeD: y=2-x* y=2x-1

D

2. Bbluncnute gBOMHOM MHTerpan:



jj(x+2y)dXdY,rne D:y=X,y=

D

2X, X=2, X=3

3. BbluMCNUTb KPUBONMHENHBIN UHTErpan:

[ —y*)dx+xydy  rge L: orpeaok AB A(1;1), B(3:4)

L

OnucaHue TexHONOrMmn NpoBeAeHUs NPOMEXYTOYHOW aTTecTauum

CobecenoBanue 1Mo OuIeTam K 3K3aMeHy

TpeﬁoBaHnﬂ K BBINNOJIHCHU IO 3ananm”l, IKAaJbl H KPUTCPUU ONCHUBAHU S

Kputepum OLUEHMBaHUA
KOMMNEeTEeHLUN

YpoBeHb
cthopmMmnpoBaHHOCTHU
KOMNEeTEeHUMN

LLlkana oueHok

O6yuvatowmncsa He Bnageet
OCHOBaMu y4ebHO-nporpaMmMHOro
marepuana, obHapyxuBaeT
npobenbl B 3HAHWUSIX OCHOBHOIO
y4yeBbHO-nporpammMHoOro

mMaTepuana, aonyckaeT
npyHUMNManeHble  ownbkn B
BbIMOSTHEHUN  NPEeaYCMOTPEHHbIX

nporpamMmmonm 3aaHun. Kak
npaswusio, oLeHKa
"HeygoBneTBOpPUTENBHO"

CTaBUTCS CTyAEHTaM, KOToOpble He
MOTrYT NPOAOITKUTL 00y4eHne nnm
NPUCTYNUTb K NPOdECCMOHANbHON
JEATENbHOCTM MO OKOHYaHUMU
BYy3a oes JONOMNMHUTENbHbIX
3aHATUN NO COOTBETCTBYHLLEN
JuUCcLUUNnHeE.

«HeynoBneTBOopUTENbHO»

O6yuatowmnca Bnageet
3HAHMAMM  OCHOBHOMO  y4ebHo-
nporpaMMHOro  martepuvana B
obbewme, Heobxoaumom  Ons

JanbHenwen y4ebbl "
npegcrosien paboTbl no
cneumnanbHOCTW, ChnpaBnsaeTcs C
BbINOJSTHEHNEM 3agaHun,

npeasyCMOTPEHHbIX MPorpamMmMon,
3HaKOM C OCHOBHOW NUTEpaTypou,
pekoMeHOOBaHHOW MpOorpamMmMon.

Kak npasuso, oLeHKa
"yooBneTBopuUTEnbHO"
BbICTaBnsieTcs CcTygeHTam,

AONYCTUBLLUMM  MOTPELUHOCTU B
oTBETE Ha 9K3aMeHe W npu
BbINOMHEHUN  3K3aMeHaLMOHHbIX
3agaHun, HO  obnagaroLmm

[MoporoBbin

"YpoBneTrBoputesnbHoO"




HeobXxoAUMbIMU 3HAHUAMMU ONSA UX
yCTpaHeHNs nog pPyKOBOACTBOM
npenogasarens. OueHka
«y0OBNETBOPUTESNBHOY
BbICTaBNSI€TCS, €CNU  CTyOeHT
3HaeT BCe oOnpegeneHuss no
KOHTPOSIbHO-N3MEPUTENBHOMY
mMaTtepuany n MOXeT peLlnTb XOTA
Obl OOWH NPAKTUYECKUIA NpUMeEpP

Obyuvatowmncs MOSIHOCTbIO
Bnageet 3HaHUAMKU  y4ebHo-
NpOrpamMmMHOro maTepuana,
ycneLHo BbIMNOSTHAET
npeaycMoOTpeHHbIE B MporpaMmve
3aflaHus,  YCBOW/T ~ OCHOBHYHO
nuteparypy, peKOMeHLOBaHHY B
nporpamme. Kak npasuro, oLeHka
"xopoLo" BbICTaBNsAeTCS
CTydeHTam, NOoKa3aBLUMM
cucTemaTU4ecKknm Xapakrep
3HAHWA N0  AUCLMNIIMHE U
CMOCOBHbLIM K nx
CaMOCTOATENBHOMY MOMOSTHEHUIO
" o6HOBNEHUIO B xoge
AanbHenwen yyebHon paboTtbl u
npodeccnoHanbLHon
[EeATENbHOCTMW. OueHka
«XOPOLLIO» BblCTaBMsieTCA
CTYOEHTY, €CN OH NPaBUIbHO U B
nonHom obbeme OTBETUN Ha BCe
TeopeTudeckne BoMnpockl duneta,
HO He AonyCTUST NOrpeLLUHOCTM B
NPaKTUYECKNX NpuMepax

[locTaTouHbIN

"Xopowo"

OueHka «OTNUYHOY»
BbICTaBNseTCH obyyvaroLmnmcs,
OOHapyXMBLUMM  BCECTOPOHHEE,
cuctematudeckoe K - rnybokoe
3HaHue y4eBHO-NPOorpaMmMHOro
mMartepuana, ymeHue CcBOOOAHO

BbIMNOSMHATb 3agaHus,
npeaycMOTPeHHbIE  MPOorpamMmMon,
YCBOVBLLIMI OCHOBHY0 7

3HAKOMbIK C  OOMNOSHUTENBHON
nntTepaTypon, pPeKoMeHOOBaHHOM
nporpamMmon. Kak npaswuIo,
oLeHKa "OTnMYHO" BbICTaBNAETCS
CTyOEeHTam, YCBOUBLUNM
B3aMMOCBSA3b OCHOBHbIX MOHSATUN
ONCUMNINUHBI B UX 3HAYEHUU Ons
npuobpetaemomn npodeccuu,
NPOsIBUBLLMM TBOpYeECKME
cnocobHoCTU B NOHUMAaHUN,
M3NOXEHUN W  NCNONb30BaHUK

[NoBbILLEHHBLIN

"OTnnUYHO"




y4yeBbHO-nporpammMHoOro
MaTtepuana. OueHka «OTINYHO»
BbICTaBNSIETCH, €Cnn CTYOEeHT B
nonHom ob6beme W NpaBuUIbHO
OTBETUT Ha BCe  BOMPOCHI
KOHTPOSbHO-N3MEPUTENBHOIO
martepmana (kak Ha
TeopeTudeckyto, Tak W  Ha
NPaKTU4ECKYH YacTun)

«3ayTeHO» BbICTaBMsieTCH
CTYOEHTY, KOTOpPbIN MPOYHO
ycBoun npeaycMOTPEHHbIN
nporpamMmHbIn mMarepwan,
npaBunbHO, aprymeHTMpoBaHoO
OTBETU/T Ha BCe BOMPOChbl, C
npuBeaeHnem npuMepos;
nokasan rnybokne

CUCTEMATU3NPOBAHHbLIE  3HAHWS,
BnageeT npuemMamMmm paccyxneHus
U conocTtaBnser maTepuan wu3s
pasHbIX  WUCTOYHUKOB:  TEOpuio
CBA3bIBAET C MPaKTUKOW, APYrMMm
TeMaMn [aHHOro Kypca, Opyrux
n3yyaemblx  npegmetoB;  6e3
OWNBOK BbIMOMHWI MpakTn4eckoe
3agaHue.

Ob64gas3aTenbHbIM  YCIIOBMEM
BbICTaBEHHOM OLEHKN sIBRsieTCs

npaBunbHoe pelueHune
npeanoXeHHbIX npumepos (60%)
[ononHuTenbHbIM yCNnoBueM

NMONyyYeHnss OLEHKM «3a4uTEeHO»
MOTyT CTaTb XOpOoLUMe yCrnexu npu
BbINOJTHEHNUM CAaMOCTOSTENBHOW U
KOHTPOJSTbHON paboThl,
cuctematudeckas aKTMBHas
pabota Ha  NEKUMOHHbIX W
NPaKTUYECKNX 3aHATUSIX.

[locTaTouHbIN

«3a4YTEeHO»

«He 3auteHo» BhicTaBnseTcs
CTYAEHTY, KOTOPbI He CnpaBuIiCS
¢ 50% BonpocoB U1 3agaHui
buneTta, B OTBeTax Ha Aapyrue
BOMpPOCHI aonycTtun
cywectBeHHble  owwnbku.  He
MOXeT OTBETUTb Ha
AOMNONHUTENbHbIE BOMpPOCHI,
npeanoXXeHHble
npenogaBaTenem.

«He 3auTteHO»




