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PABOYASA NPOrPAMMA YYEEHOW OAUCLUMUNINHDI

B1.6.17 MatemaTnyeckum aHanus
Kod u HaumeHosaHue OUCL(UI'IJ'IUHbI 8 coomseemcmasuu ¢ Y4ebHbIM rniaHom

1. Wndp n HanmeHoBaHUe HanpaBNeHUA NOAroToBKU/cneunanbHOCTHU:
10.05.04 VIHdbopMaLMOHHO-aHaNUTMYeCcKkne cucTemol 6e30nacHOCTK

2. Mpocdunb nogroToBku/cneymnanmsauum:
NHpopmaumoHHasa 6e3onacHOCTb (PUHAHCOBLIX U 3KOHOMUYECKUX CTPYKTYP

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

5. Kacheppa, oTBevarLwasn 3a peanmsaumo QUCLUNIIUHBI:
Kadbegpa matematnyeckoro aHanmsa

6. CoctaBuTENN NpOrpamMmbil:
3ybosa CseTnaHa eTpoBHa, AOKTOP hK3.-MaT. HayK, OOLEHT

7. PekomeHpoBaHa: HayyHo-meToamndecknm CoBeTOM MaTeMaTU4ecKoro (pakynbTeTa,
27.05.2019, npoTtokon Ne0500-05

(HaumeHogaHue pekoMeHAyrwel cmpykmypbl, dama, HOMep MPOMOoKosa)

8. YuebHbIn roa: 2019/2020, 2020/2021 Cemectpbl: 1,2,3



9. Llenu n 3apauv y4e6HON AUCLUMUNNUHDI:

Lenu usy4eHus ducyunnuHbI:

- MOAroToBKa CTydeHTa K BOCMPUATMIO MaTeMaTU4eckoro annaparta
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.

- (opmupoBaHMEe OCHOBHbIX HaBbLIKOB MO MaTeMaTU4YecKoMmy aHanmay,
HeoOXoAMMbIX ANA pelleHus 3agay, BO3HMKAKLWMX B MCCNeaoBaTeNnbCkOM U
NPaKTUYECKON OeATENbHOCTMY;

- pa3BuUTME NTIOTMYECKOTO MbILLSIEHMS;

3adayu oucyunnuHbl:

- AEMOHCTpaUMsa Ha NpuMepax MaTeMaTU4eCKMX NMOHATUA U METOAOB CYLLHOCTM
Hay4HOro nogxoaa, cneundukm maTtemMaTukm, ee ponu B pa3BuTUMN ApYrnx Hayk;

- OBnageHve CTyaeHTaMu NOHATUAMN MaTEMaTMYECKOro aHanmaa;

-BblpaboTKa yMEHMI aHanM3npoBaTh NoslyYeHHble pe3ynbTaThl, pelartb TUNoBbIe
3agayv, npuobpeTeHMe HaBblKOB paboTbl CO  cneunanbHOM MaTemaTU4ecKoun
nutepaTypowm;

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

10. MecTo yyebHOM AncuMNUHbLI B cTpyKType OOI:

OucunnnuHa «MaTtematndeckun aHanuad» dapnseTca 06a3oBoM  OUCLUMIIMHON
MaTemaTU4yeckoro uukna ANCLUUNNVH depnepanbHoro rocygapCTBEHHOro
obpasoBaTenbHOro ctaHaapTa BbicLero npodeccunoHansHoro obpasosanus (ProcC 3+)
no HanpasneHuto 10.05.04 «MatemaTtuka» (cneyunanurer).

OucumnnuHa «MatemaTtnyecknn aHanuady» 6asmpyeTcs Ha 3HaAHUAX, NONYyYEHHbIX
B pamMKax LWKOMbHOro Kypca «MaTtematmka» unmM COOTBETCTBYHOLLMX MaTeMaTUYeCKnx
ANCUUNINH cpeaHero npodeccuoHansHoro  obpasoBaHus, NCNONb3YHLLNX
COOTBETCTBYHOLLME MaTeEMaTUYECKNE METObI.

MpuobpeTeHHble B pesynbTate o0Oy4YeHUs 3HaHUS, YMEHUSS U HaBbIKU
NCMonb3ylTCs BO BCeX 0e3 MWCKMIYEeHUs MaTtemMaTU4YeCcKMX U eCTeCTBEHHOHAYYHbIX
ANCUUNIINHAX, MOAYNAX U NpakTUKax.

11. MnaHnpyemble pe3ynbTaTbl OOY4YeHMA NO AucuununHe/moaynio (3HaHuA,
YMEeHUsl, HaBblKU), COOTHECEHHbIE C MNIAHUPYEeMbIMU pe3yfibTaTaMuU OCBOEHUS
obpa3oBaTesibHOM NporpamMmmbl (KOMNETEHUUAMU) U UHAUKATOPbI UX JOCTUXKEHUS

Kon Ha3Banue koMneTeHIuu Kon(sr) Wnpukaro | [lnanupyemslie pe3yiabTaTel 00yUeHHS
p(b1)

b1.b.17 | Cnocob6eH co3naBaTh U OIIK-2 OIIK-2.1 | 3HaTb: OCHOBHBIE TEPMHUHBI U TOJOKEHUS
HUCCIIENOBATH HOBBIE OIlK-2.2 MaTEMAaTHYECKOTO aHaIn3a, METOIbI
MaTeMaTHYeCKHue MOJEIH B OIIK-2.3 | caMOKOHTPOJISI ¥ IPUOOPETEHHSI HOBBIX
€CTEeCTBEHHBIX HayKax, HaBBIKOB.
COBEpIICHCTBOBATh U YMeThb: abCTPaKTHO MBICITUTD,
pa3pabarbIBaTh KOHIICTIIINH, aHATN3UPOBATh, IPOU3BOIUTH CHHTE3,
TEOPHU U METOJIbI CaMOCTOSITENIbHO TPUMEHSTh METO/IbI U

Cpe/cTBa MO3HAHUs, OOyYCHHS 1
CaMOKOHTPOJIS AJIsi MPUOOPETEHUST HOBBIX
3HAHWUW U YMEHHH, B TOM YUCJIE B HOBBIX
007acTsIX, HEMOCPEICTBEHHO HE CBA3aHHBIX
co cdepoii nesATeTbHOCTH, Pa3BUTHS
COIMANIBHBIX M MPO(ECCHOHATBHBIX




KOMIICTCHITNH, NU3MEHCHHUS BHa CBOCH
npoeCCUOHATLHOMN 1EATEIEHOCTH.
Bnanets (MMeTh HaBBIK(K)): TpHEMaMu
MPUMCHCHUSA OCHOBHBIX MAaTEMATUICCKUX
MOHATHI U METOJIOB PELICHUS 3a/1a4
MaTEeMAaTHYECKOTO aHAIN3a P PEIICHUN
npodeccuoHaNbHBIX 3a/au.

b1.b.17

CrocoOHOCTB K
CaMOOpTraHU3aIuH |
caM0o00pa30BaHUIO

OK-8 3HaTh: OCHOBHEIE IIOCTAHOBKHU 3a7a4 C

MOMOIIIbIO0 METOJI0B MaTEMAaTUYECKOTO
aHanms3a.

YMeTb: KOPPEKTHO CTABUTh €CTECTBEHHBIE
3aJlauH.

BnangeTts: MeTogamMu MaTeMaTHYECKOTO
aHaJIM3a pelleHus] MPUKIIATHBIX 3a/1a4.

12. O6bemM gucuMnnnHbl B 3a4eTHbIX eaguHuLax/yac. (6 coomeememeuu ¢ y4ebHbIM
rnnaHom) —16/576

dopma NPOMEXYTOYHOM aTTecTauum 3ayeTbl, IK3aMeH

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 YuUCheE:
nabopartopHble
KypcoBas pabota
CamocTtosTensHasa pabota 120 44 36 40
KoHTpornb 108 36 36 36
3ayver, 3ayver, 3ayver,
[MpomMexyTouHble aTTecTaunm
3K3aMeH 3K3aMeH 3K3aMeH
Utoro: 576 216 216 144

13.1 CopgepxaHue AUCLUUNIMUHbI:

Ne HanmeHoBaHue pa3gena
CogaepxaHve pasgena AUCUUNIUHDI
n/n ONCUMMNNHBI
Jlekuun

01 BeegeHune. OnemeHThbl

0O603HayeHns. OCHOBHbIE TEOPEMbI MOTUKM.

NOTMKK

02 | OnemeHTbl Teopun

O6o03Ha4veHus. Onepaunm Hag MHOXECTBaMW.

MHOXECTB

03 MHoxecTBa BeLLeCTBEHHbIX MHoxecTBO R'. CBOWCTBO HENpepbIBHOCTY  BeLIECTBEHHOI

yucen

npsimoni. OKpecTHOCTb ToYkW. [pegenbHasa Touka MHOXeCTBa, €€




cBoncTBo. Teopema bonbuaHo. MowHOCTb MHOXecTBa. CYETHbIE
MHOXECTBa, KOHTUHyarnbHble  MHOXeCTBa, WX  CBOWCTBA.
CUYETHOCTb MHOXECTBa pauuoHarbHbiX Yncen. KOHTMHyanbHOCTb
MHoxectBa [0,1]. OrpaHu4eHHOCTb MHOXecTBa. BepxHune u
HWXKHME TrpaHMubl MHOXeCTBa. TO4YHblE BEPXHUE U HUXHME
rpaHuubl, WX CBOWCTBA. TeopemMa O CyLIECTBOBaHUM W
€[MHCTBEHHOCTW TOYHbIX FPaH1L, MHOXECTBA.

MpepenbHas Toyka MHOXecTBa, €€ cBoWcTBO. [MpuHUMN
BonbuaHo.

04

OTobGpaxkeHns, QyHKLMN

Otob6paxeHunss, GyHkumn.  OCHOBHblE  3fIEMEHTapHble U
arnemMeHTapHble YHKLMN. 'Mnepbonuyeckune PYHKUMN.
lMocnepnoBaTenbHOCTL Kak YacTHbIN criyyvan yHKUMK.

05

Teopus npeaenos OyHKLMN
1 nocrnegoBaTenbHOCTEN

Mpeopen  dyHkumn. Tpegen  dyHKUUMKM N0 MHOXECTBY.
OpHocTopoHHue npegenel. lNpepen no lenHe. CesA3b mexay
cywiectBoBaHMeM npegena  QyHKUMM U CyLleCTBOBaHWEM
npegena no MHoOXxectsam; no [enHe, 0QHOCTOPOHHUX Npeaenos.
BeckoHeyHO Manble ¥ 6GeckoHeYHO OGonbline QYHKUMK, KX
cBoMcTBa. Teopema O npeacTaBneHUn QyHKUUK, UMEtoLLENn
KOHeYHbIi npegen. Teopembl O npegenax: O €OUHCTBEHHOCTU
npegena; O moKanbHOW OrPaHUYEHHOCTM (YHKLUMK, MMEHLLEN
KOHEYHbI npegen. Ceonctea mnpegenoB, CBs3aHHbIX C
HepaBeHCTBaMW, npeden MpoMexyTodHou dyHkumun. [pegen
nocnegosartenbHocTM.  ApudmeTtuyeckune cBowncTBa npenenos
dyHKUMI " nocnegoBaTeNibHOCTEN. OrpaHu4eHHOCTb
cxogsulencs nocnegosaTensHocT. [lognocnenoBaTenbHOCTb.
MpuHumn  BonbuaHo-BewepwTpacca. YactnyHbin  npegen.
BepxHuin n HWXHUI Npeaensl nocnegoBaTenbHOCTU, UX CBOWCTBA.
Ycnosue Kowwn. Kputepun Kowm cyulectBoBaHua npegena
nocriefoBaTensHOCTHU. Mpenen MOHOTOHHOWN
nocnegosaTenbHocTU. Ycnosue Kowwn ana doyHkumn.. Kputepun
Kowwn cywectBoBaHus npegena gyHkumn. Npeaensl MOHOTOHHOM
dyHKUMK. HeonpegenéHHOCTM NpuM  HaxOXAeHWW npenenos
dyHKuMn. [lepBbli M BTOPOW 3amevaTernbHble npegens.
BbluncneHve npegenoB € MCMOMb30BaHMEM  KOMMbIOTEPHbIX
TEXHOMOIMMI.

06

HenpepbiBHOCTL OYHKL MK

HenpepblBHOCTL  OYHKUMM B TOYKE, Ha  MHOXeCTBe,
OfHOCTOPOHHAS ~ HEMNpepbiBHOCTb.  TOYKM  paspbiBa,  UX
Knaccucpukaumsa.  ApudmeTtvyeckme CBOWCTBA  HeNpepbiBHbIX
dyHKUMN. HenpepblBHOCTb  crnoxHonm  dyHkumm. CsoncTea
dYHKUUIA, HenpepbIBHLIX Ha OTpeske: TeopeMa BelepwTpacca.
PaBHOMepHas  HenpepbiBHOCTb Ha  MHOXecTBe. Teopema
KaHTopa. Teopema KoLum 0 NpOMEXYTOUHbIX 3HAaYEHNSX PYHKLMNA.
CneactBus. OOpaTHble  yHKUMWM, WX CYyLLECTBOBaHME MU
HernpepbIBHOCTb.  HenpepbiBHOCTbL  OCHOBHbLIX — 3NIEMEHTaPHbIX
PYHKUMIN 1 anemMeHTapHbIX (PyHKUMA. 3ameyaTtenbHble npegernsi.
CpaBHeHune yHKUUNA.

07

MponssogHasa n
andbdepeHuman

MponssogHas. HenpepbIBHOCTb dyHKUNN, MMeloLLEN
npomssogHyw. [eomeTpmyeckun ©n  HUSNYECKUA  CMbICH
npoussogHon.  ApucdmeTudeckme  CBOUCTBA  NPOU3BOSHOMN.
MpousBogHasa obpaTtHoM dyHKumMK. [pom3BogHas CIOXHON
dyHKUMK. ponsBoaHble runepbonuyuecknx dyHKkuMn. Tabnuua
nponssogHbIX. Jlorapudmudeckas npoussogHas. [MpousBogHas
dyHKUMK, 3agaHHOW napameTpudecku. OduddeperHunan. Cssasb
MexXay cyuecTBoBaHMeM AudpdpepeHunana M NPou3BOAHOMN.
ApndmeTtmyeckne  ceonctBa  gudpdpepeHumana.  Tabnuua
andpdepeHumnanos. NeomeTpuyecknini cMmbicn guddepeHumana.
OundpdepeHunan cnoxHon dyHkunn. HBapmaHTHOCTL popmbl 1-




ro aguddepeHumana. [lponsBodHble  BbICUMX  MOPSIAKOB.
[MpousBoaHble BbICWEro nopsaka OT CyMMbl U MPOM3BEAEHUS
OByx dyHkumn. OudbdepeHumansl BbICLLEro nopsgka CroXHOW
dyHKkumn.  HemHBapmaHTHOCTb  bopmbl  AudodhepeHumanos
BbICLLIEro nopsigka. Teopembl 0 AnddepeHUnpyeMbIX DYHKLNSX
(tt. Pepma, Ponns, Jlarpawxa, Kowwu). [lNpaBuno Jlonutans
pacKpbITUA HeonpeaenéHHOCTEN. dopmyna Tewnnopa..
UccnemoBaHne  (pyHKUMIA C  MNOMOLLBID  NPOU3BOAHLIX:  Ha
MOHOTOHHOCTb, Ha 9KCTPEMyM, Ha BbINyKNocTb. HaxoxaeHne
Todek nepernba rpaduka QyHKUMKM. HaxoxgeHue acumnToT
dyHkuun. Oblwas cxema uccnegoBaHua yHkumn. MocTpoeHue
ackunsa rpadmka yHKLUN.

08

HeonpegeneHHbIn nHTerpan

lMepBoobpasHas u HeonpedenéHHbIn uWHTerpan. CBowncTBa
HeonpedenéHHoro uHTerpana. Tabnuua wHTerpanoB. 3ameHa
nepemeHHon. WHTerpupoBaHue no 4yactam. WHTerpvpoBaHue
pauuoHanbHbIX YHKUWA: MHTErpupoBaHMe npocTbix Apoben,
METOA HeonpeaenéHHbiX KoadduumneHToB. WHTerpmpoBaHue

mppaumoHanbHbIX dyHKUUR: NoACTaHOBKN Onnepa,
WHTEerpmvpoBsaHve anddepeHumnansHOro BunHoMma.
MHTerpupoBaHue TpuroHomeTpumyeckux cyHkumin. Hebepyuwimecs
WHTEerpanei.

BbluucneHme  wmHTErpanoB € MOMOLLBI  KOMMbHOTEPHbIX
TEXHONOIMN.

09

OnpepgeneHHbl nHTerpan
Pumana

Onpegenenve onpegenéHHoro uwHTerpana. OrpaHWYeHHOCTb
UHTErpupyemon yHkummn. BepxHue n HmwxkHne cymmbl Japby, nx
CBOWCTBa. YCNOBMSA CYLLECTBOBaHWA onpedenéHHoro uHrerpana.
Knacc wuHTerpupyembix ¢yHkumin, Teopema Jlebera. CsolicTBa
onpegenéHHoro uHterpana. OnpegenéHHbin  uHTerpan ¢
nepemMeHHblM BepxHUM Mnpegenom, ero csonctea. dopmyna
HbtoToHa-JlenbHuua. 3ameHa NnepeMeHHON U MHTErpupoBaHue no
YyacTam B onpeaenéHHoMm WHTEerpane. MpunoxeHuns
onpegenéHHoro  uHTerpana. Mepa  nnockMx  MHOXECTB.
Bbluucnenve nnowagen nnockux dcuryp. HaxoxaeHwve AnvHbl
4yrM KpvBoW. BbluncneHnve obbéma Terna BpalleHws, nrowaam
NMoBEpPXHOCTM  BpalleHus.  Haxoxgenne  paboTbl  cunebl.
Bbluncnenve wmaccbl gyru kpuBon. CTaTuyeckMe MOMEHTHI.
HaxoxgeHne koopauHaT UeHTpa TSKeCTUM OyrM  KPUBOW.
MpubnuxeHHoe  BbIYMCMIEHWE  OMPedenéHHoro  MHTerpana.
DdopMynbl NPAMOYrofnbHUKOB, Tpaneumin, CumncoHa.

10

Hecob6cTBEHHbIE MHTErpansl

HecoGCTBEHHbIM ~ MHTErpan oOT  HEOrPaHUYEeHHOM  PYHKLMMU.
HecobcTBeHHbIN HTerpan no 6eCkoHe4YHOMY MPOMEXYTKY.
Kputepuin  Kowwm cxoAMMOCTM HECOOCTBEHHOro MHTerpana.
MMpusHakm  CXoOMMOCTM  HECOBCTBEHHbIX  MHTEerpanos  OT
HeoTpuuaTtenbHblX yHKUMI. ABCOMNTHas M HeabcomnTHas
CXOAUMOCTb HEeCOOCTBEHHbIX MHTerpanos. lMpusHakn Oupuxne u
Abens. WHTerpansl Oupuxne. Ncnonb3oBaHne KomnbioTepa Ang
BblYMCMNEHUA HECOBCTBEHHbIX MHTErparnos.
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DYHKLMN MHOTUX
nepeMeHHbIX

MpocTpaHcTeo R" MeTpuka. Hopma anemeHTa. SkBMBaneHTHbIe
HopMbl B R" OkpecTHOCTb Toukun. MocneaosaTensHocTb. Mpeaen
nocnegoBaTenbHOCTU. 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
yHKUMI HECKOSbKMX nepemMeHHbIX. PaBHoMepHas
HenpepbIBHOCTb. Teopembl BenepwTpacca, Kowwu, KaHTopa.
OudbdepeHumpyemocTb f:R">R* (no ®pewe). [MpoussogHas
(Ppewe). CroictBa agndepeHumanos n Npon3BoaHbIX. YacTHble
NpPou3BOaHbLIE :R">R'. CBs3b Mexay auddepeHumpyeMocTbio
dYHKUMN M CYyLleCTBOBaHMEM YacCTHbIX MNpou3BoAHbIX. Bua
npoussogHon u puddepeHumana (Ppewe). lMpoussogHas no
HanpaBneHuto. [pagneHT, ero reoMeTpu4ecknii  CMbIcHl..
OnddepeHumnan cnoxHon dyHKkuMK. WHBapuMaHTHOCTL (POpMBbI
nepsoro audpdepeHumnana. AuddepeHumansl BoiCLLErO Nopsgka.
YacTHble NpoM3BOAHbIE BbICLLErO MOPsiAKa. YCINOBUSA paBeHCTBA
CMeLlaHHbIX  MPOM3BOAHbIX. Popmynbl  OANS  BbIYMCIEHUS
anddepeHunanoB W  NPOM3BOAHbLIX BbICLWIEro nopsgka oT
CMNOXHON PYHKLMN. HeuHBapmaHTHOCTL  hOpMbI 2-ro
mddepeHumana. dopmyna Tennopa ans F:R"—R'. JkcTpemym
(PyHKUMM HecKomnbkux nepemeHHbix. OtobpakeHne f: R"—R™.
Mpegen. HenpepbiBHOCTL. [OudpdbepeHuman wu  npoussogHas
(Ppewe). Ux cBorictBa. Ux cBowctBa. HesiBHble yHKUMN.
CyliecTBOBaHMNe HEesABHbIX oTOoGpaXKeHUN. CaolicTBa
HenpepbIiBHbLIX oToBpaxeHun f:R"—R™. Csomnctea matpuy, Akobu
n sikobnaHoB oTobpaxeHun. OTobpaxeHne C He paBHbIM HYSO
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. Cgonctea abcontoTHO cxoaawmxca psagos. [NpusHakm
Oupnxne, Abensa. YMHoOxeHue psagoB. CBaA3b HECOOCTBEHHbIX
WHTErparnoB C YMCMOBbIMU psidaMn. beckoHeuHble NponsBeneHus,
MX CXOOMMOCTb, abCOMTHas CXOAUMOCTb.  DyHKUMOHAmbHbIE
nocregoBaTensHoCcTU. CxooMMOCTb MOTOYEYHasi, paBHOMEpPHas.

MpusHakn paBHOMEpPHOWN CXOANMOCTMW. HenpepbIBHOCTb,
WHTErpupyemocTb, AnddepeHLnpyemMocTb npeaenbHOn PyHKUNK.
DYHKLMOHaNbHbIE psaapl. CxopgumocTb noTo4yeyHas,
paBHOMEpPHas. Mpun3Haku paBHOMEpPHOWN CXOONMOCTMW.

HenpepbIBHOCTb,  UHTErpupyemocTtb,  AuddepeHLmpyemMocTb
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. Mcnonb3oBaHne KomMblOTEPA
ONsi pa3noXeHUst PYHKLMKN B ps.
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Pagbl dypbe u
npeobpasoBaHne dypbe

Pagel dypbe. Pag ®dypbe no anemeHTam OpTOHOPMUPOBAHHOM
cuctembl. HepaseHcTBO bBeccensi. 3amkHyTble M MOMHble
OpPTOHOPMUPOBAHHbLIE  CUCTEMBbI. PaBeHcTBO MapceBans.
TpuroHomeTpudecknii psg Pypbe. CTpemneHne KoadprUMEHTOB
dypbe Kk Hyno. WHterpan [Oupuxne. [lMNpuvHumn nokanusaumu.
MoToyeyHasa cxogmmocTb psaga Pypbe. Teopema Belepwitpacca.
Teopema [Oupuxne. [loyneHHoe AauddepeHunpoBaHue un
uHTerpvpoBaHne psaga Pypbe. YactHble Buabl psgoB dypbe.
KomnnekcHaa 3anucb psaaa ®dypbe. [NpeobpasoBaHne Oypbe.
O6paTHoe npeobpasoBaHne Pypbe.

14

WHTerpansl, 3aBucsame ot
napametpa

CobcTBEHHbIE  MHTerpanbl, 3aBuCAWME OT  MnapameTpa.
HenpepbIBHOCTb,  MHTErpupyemMocTb,  AuddepeHumpyemMocTb.
HecoGcTBeHHbIE  MHTerpanbl, 3aBuUcAWMEe OT  MnapameTpa.
PaBHOMepHasa cxogMMOCTb, €€ npu3Haku. HenpepbiBHOCTb,
WHTErpMpyemocTb,  AvddepeHUnpyemMocTbs  HeCOOCTBEHHOro
WHTerpana, 3aBucsllero ot napameTpa. WHTerpansl Gnnepa, ux
cBoOWCTBa. BbluncneHve wuHTErpamnoB C NOMOLLBIO MHTErpasnos,
3aBUCALLMX OT napameTpa.

15

WHTerpuposaHune dyHKLMK
HECKOMbKNX NEePEMEHHbIX.
OnemeHTbl Teopum Nons.

[sonHon wuHTerpan. Ycnosus cywectBoBaHus. CsoKcTea
OBOMHOro uHTerpana. CsefeHWe [OBOWHOIO WHTErpana K
NnoBTOpHOMY. 3aMeHa MepeMeHHbIX B [ABOWHOM WHTerpare.
[eomeTpryeckme U  MexaHW4YecKkue MNPUNOXEHUs  ABOWMHbIX
WHTerpanoB. TpOWMHOW WHTerpan. YCrnoBus CyLIEeCTBOBaHWS.
CeoinctBa. CBefeHue K MOBTOPHOMY WHTerpany. 3ameHa
nepemMeHHblX B TPOMHOM wuHTerpane. [eomeTpudeckue u
MeXaHW4yecKkne npUINoXeHUss TPOMHOro WHTerpana. h-KpaTHbIN
uHTerpan. Ceoncrtea. CBefgeHue ero Kk MOBTOpPHOMY. 3ameHa
nepemMeHHblX. HecobcTBeHHble KpaTHble WHTerpansl. Cnocobbl
3aJaHuns KpUBbIX Ha MAOCKOCTY U B NpocTpaHcTBe. KacatenobHasa u
Hopmanb. KpuBonuHenHblin uwHTerpan 1-ro poga. Cesasb ¢
pUMaHOBCKUM WHTErpanom. CeoinctBa KPVBOMMHENHOTO
uHTerpana 1-ro poga. MpunoxeHns. KpnBonuHenHble uHTerpansi
2-ro poga. CBsA3b C KPUBOSMMHEWHBIM WHTErpanom 1-ro poga, c
pUMaHOBCKMM  uHTerpanoMm. dopmyna [puHa.  Ycnosud
HE3aBNCMMOCTU KPUBOJIMHEMHOIO MHTEerpana 2-ro poga ot nyTu
uHTerpupoBaHud. Cnydyam Hanuuus ocobbix Touek. MMpunoxeHus
KPMBOMMHENHOTO  uHTerpana 2-ro popa. [loBepxHocTb B
TpEXMepHOM npocTpaHcTBe. KacatenbHasa NnockocTb, Hopmarb K
noBepxHocTH. MoBepxHOCTHbIN mHTerpan 1-ro poga. CeegeHve
ero K pumaHoBCKOMY wuHTerpany. CBOWCTBA M NPUMNOXEHUS
NMOBEPXHOCTHOTO WHTerpana 1-ro poaa. OpueHTauus
nosepxHoctTn. OQHOCTOPOHHME U OBYXCTOPOHHWE MOBEPXHOCTMU.
[MoBepxHOCTHble  WHTerpanbl 2-ro  poga. CBA3b wux C
pPUMaHOBCKNUMM WMHTEerpanamu. Csonctaa. dopmyna
Ocrtporpagckoro-laycca. ®opmyna Ctokca. ®opmynbl CTokca u
Octporpagckoro-flaycca B  BektopHou ¢opme. OCHOBHbIE
onepauun Teopumn nons. ConeHomgHoe none. [loTeHuuansHoe
none. MNpu3Haku nonen n nx msmyeckme CBOMCTBa.

MpakTuyeckue

BeeneHve. SnemeHThl
NOTUKN.

OnemMeHTbl Teopum
MHoXecTB. MeTopq

MaTeMaTU4eckom MHOYKLNN.

Mogayne.

OrpaHu4yeHHOCTb MHOXecTBa. HaxoxaeHne BEepXHUX W HKHMX
rpaHuL MHOXecTBa. HaxoxgeHve cynpemyma W UHPUMyMa
MHOXecCTBa. [okasaTenscTBo YTBEPXAEHUN, paBeHCTB,
HEepaBEeHCTB C MOMOLLbI0 MeToda MaTemMaTU4ecKon WHOYKUWW.
PelueHve HepaBeHCTB, coaepXalumx Moayrb.

02

OTobpaxeHuns, pyHKLUN

OckusHoe noctpoeHue rpacdukoB yHKUMK. CrioxeHue wu
YMHOXeHWe pyHKUMIA. [ocTpoeHne rpadnKkoB CNOXHBIX OYHKLWA.
MocTpoeHne rpadukoB  (YHKUMA B MNOMNSIPHOW  cucteme




KoopauHar.

03

Teopus npeaenos yHKLUN
1 nocrnenoBaTenbHOCTEN

BbluucneHve  npenenos yHKUMA M nocrefoBaTeNbHOCTEN.
OpHocTopoHHue npegensl. Ycnosue Kowwu. Kputepuii Kowm
CyLLeCTBOBaHWSA  npefena nocriegoBatenbHoctn.  [lpegen
MOHOTOHHOW nocneaoBaTensHOCTU. Ycnosue Kown ansa yHkumm.
PelweHune 3apgay Ha ncnonb3oBaHue kputepus Kowwun. lMepBbin 1
BTOPOW 3amMeuaTersibHble npegensl. BolumcneHve npegenos.

04

HenpepbIBHOCTb (OyHKLUK

HenpepbIBHOCTE  PYHKUMM B TOYKE, Ha  MHOXeCTBe,
O[HOCTOPOHHASA HenpepbliBHOCTb. OnpeaeneHne ToYek paspbiBa,
ux knaccudpumkauma. 3amedatenbHble npegensl. CpaBHeHve
YHKUNA.

05

MponssogHasa n
anddepeHumnan

BbluncneHve nponsBoaHbIX. HenpepbIBHOCTL OyHKLNN, NMEIOLLEN
npounssBogHyto. [eomeTpmyeckun ©n  HUNYECKUA  CMbICH
nponssogHon. [MpousBogHas obpaTHol yHKUMK. NMponssogHas
cnoxHon dyHkuuun. lMpomnsBogHblie rMnepbonnyecknx QYHKLNUNA.
Tabnuua npomsBogHbIX. Jlorapudpmuyeckas nNpomsBofHas.
MponssogHas dyHKUMN, 3aJaHHON napamMeTpUYecKu.
OudbdepeHuman. Cssa3sb Mexay CyLleCcTBOBaHMEM
anddepeHunana n npomssogHon. ApudmMeTnyeckne CBOWCTBA
anddeperHunana. Tabnuua guddepeHunanos. eomeTpuydeckuii
cmbicn guddepeHumana. duddepeHumnan crnoxHon dyHKUMN.
MuBapuaHTHOCTb hopmbl 1-ro anddepeHumnana. NpounssogHble
BbICLUMX NOPSiAKOB. [pon3BoaHbIE BbICLLErO NOpsiAka OT CYyMMbI U
npousseneHns OByx yHkuun. [OuddepeHumansl BbICLLErO
nopsigka CIOXHOW  (PyHKUMW. HeumHBapmaHTHOCTb  POpPMbI
anddepeHunanos Bbicwero nopsaka. [lpasuno JlonuTans
pacKpbITUSA HeonpeaenéHHOCTEN. dopmyna Tennopa.
WccnepoBanve  yHKUMA C  MNOMOLIBID  MPOU3BOAOHBIX:  Ha
MOHOTOHHOCTb, Ha 9KCTPEMYM, Ha BbINYKNOCTb. HaxoxaeHue
Toyek nepernba rpadmka yHkuuK. HaxoxpgeHuwe acumnToT
dyHkuun. Oblias cxema uccnegoBaHus yHKUMIA. [MocTpoeHue
3CcKM3a rpadmka pyHKumN.

06

HeonpegeneHHbIn nHTerpan

lMepBoobpasHas n HeonpegenéHHblin umHTerpan. CaowcTBa
HeonpedenéHHOro uHTerpana. Tabnuua uHTerpanoB. 3ameHa
nepemMeHHon. WHTerpupoBaHue mno 4vactaMm. WHTerpuposaHue
paumoHanbHbIX  (YHKUMI: WHTErpMpoBaHWe npocTbiX Apoben,
MEeTO4 HeonpeAenéHHbIX KkoadpduumeHToB. VIHTerpnposaHue
MppaumoHanbHbIX DYHKUNIA: noaCcTaHOBKM Ounnepa,
VMHTErpmpoBsaHue anddepeHumansHoro BuHoMma.
WHTerpuposaHne TpuroHomeTpuyeckux yHkumi. Hebepyimecs
WHTerpansl. BeluncneHve nHrerpanos.

07

OnpeaeneHHbIn nHTerpan
Pumana

OnpepgeneHue onpegenéHHoro uHterpana. ®opmyna HeloToHa-
JlenbHuua. 3ameHa NnepemMeHHON N UHTErpupoBaHMe Mo YacTsMm B
onpegenéHHoMm  uHTerpane. [punoxeHusa  onpedenéHHOro
MHTerpana. Bbluncnenue nnowaaemn nnockux  duryp.
HaxoxgeHvne anvHbl Oyrm kpuBow. BblumcneHve obbéma Tena
BpalleHus, nrowann MOoBEepXHOCTU BpalleHus. HaxoxaeHue
paboTbl cunbl. BbluucneHne maccbl ayru kpuBon. Cratunyeckue
MOMEHTbI. HaxoxaeHne KoopavHaT LLeHTpa TSKeCTU Oyrv KpUBOW.
MpubnmxeHHoe  BbMMUCNEHWE  ONPEdENEHHOro  uHTerpana.
DdopMynbl NPAMOYrofbHUKOB, Tpaneuuin, CumncoHa.

08

HecobcTBEHHbIE NHTE rpansbl

HecoGCTBEHHBIM  MHTErpan oOT  HEeOorpaHU4eHHoW  OYHKUMK.
HecobcTBEHHBIN MHTErpan no 6eCKOHEYHOMY MPOMEXKYTKY.
BbluncneHne HeCOBCTBEHHbBIX MHTErParoB.

09

@PYHKUMM MHOTUX
nepeMeHHbIX

OkpecTHOCTb TOYKM. NocnepgoBaTenbHOCTb. Mpepen
nocnegosaTensHocTn. Bbluncnenne. [pepen. [pegen no
MHoXxecTBY. CBoncTBa npeaenos. [NoBTOpHLIE Npeaerbl, YCoBust
ux paseHctBa. [lpegen no [enHe. HenpepbiBHOCTL




aneMeHTapHbIX dyHKUMIA HECKONbKUX nepemMeHHbIX.
PaBHOMepHas HenpepbIBHOCTb. Bug Npoun3BOaHON "
anddepeHumnana (Ppewwe). lNpomsBogHas NoO  HanpasfEHMIO.
pagveHT, ero reomeTpudeckun cmbicn. OudpdepeHunan
CNOXHOW  (pyHKUMKU.  VMIHBapmaHTHOCTb  POpMbl  MEPBOrO
ancbdepeHumana.  OudpdepeHumnansi BbICLLEro  nopsiaka.
YacTHble NpoM3BOAHbIE BbICLLErO MOPsiAKa. YCroBUSA paBeHCTBA
CMeLLaHHbIX NPOu3BOAHbLIX. BbluncneHne pudpdepeHumnanos u
NPON3BOAHbIX BbICLLErO NOPSiAKA OT CMOXHOW pyHKumn. Popmyna
Tennopa pna f: R"SRY OKCTpeMyM  DYHKLUN  HECKOMNbKMX
nepemMeHHbIX. OToGpaeHue f: R"-R™. Mpepnen.
HenpepbiBHOCTb. OuddpepeHuman n npoussogHasa (Ppelue). Ux
cBouncTsa. VIx ceorictBa. HedaBHble oyHKUMN.

10

Yucnosble pagbl.
®yHKUMOHANbHbIE
nocrnenoBaTenbHOCTH,
byHKUMOHamnbHbIE pPSAabl.

YuncroBble psabl. Heobxooumbli NpusHak CXOAMMOCTM psga.
[Mpr3HaKy CXOOUMOCTM 3HAKOMNONOXUTENBHbLIX PAA0B. ABCOMNIOTHO
cxopswmecsa psabl. CBonctBa abCoMOTHO CXOAALUMXCS PSOOB.
HeabconioTHO cxopswmecs psgbl, WX cBoucTBa. [lpu3Haku
Oupuxne, Abensa. YMHoxeHune psigoB. CBA3b HECOOCTBEHHbLIX
WHTErpanoB C 4McnoBbiMM psigamn. ViccnepoBaHue 4YMCIOBbIX
pSAoOB  Ha cxogumocTb. beckoHeyHble npou3BegeHus, Ux
cXoaMMocTb, abcontoTHas CXOAMMOCTb. PyHKUMOHaNbHbIE
nocregoBaTensHocTU. CxooMMOCTb MOTOYEYHas, paBHOMEpPHaS.
MpuaHakn paBHOMEpPHOWN CXOANMOCTMW. HenpepbIBHOCTb,
WMHTErpmpyemocTb, AnddepeHunpyemocTb NpeaenbHOn yHKLMN.
DYHKLMOHaNbHbIE paabl. CxogumocTb noTtoyeyHas,
paBHOMepHas. MpwusHakm paBHOMEPHOM CXOANMOCTMW.
HenpepbIBHOCTb,  MHTErpupyemocTtb,  AnddepeHunpyemocTb
CYMMblI PYHKLMOHANBbHOIro psga. Wccneposanne
YHKUMOHANbHbLIX PSAOB Ha CXxOAMMOCTb. CTeneHHble pagbl.
Teopema Abensa. HaxoxaeHne pagnyca CXoauMMOCTU CTEMNEHHOro
psga. OuddepeHunpyemMocTe U UHTENPUPYEMOCTb CYMMbI psiaa.
AHanutnyeckme dyHkuun. Psag Tevinopa. PasnoxeHne dyHKUMIA B
psa Tewnopa.

11

Pagbl dypbe u
npeobpasoBaHue dypbe

Pagel ®ypbe. TpuroHometpudeckun psag dypbe. [NlouneHHoe
anddepeHunpoBaHue U UHTerpupoBaHne psga dypbe. HactHble
Buabl psgos dypbe. Pypbe. [NpeobpasoBaHme Pypoe.

12

WHTerpansl, 3aBucsiume ot
napameTpa

CobcTBEHHblE  MHTerpanbl,  3aBucAWMe  OT  napameTpa.
HenpepbIBHOCTb,  MHTErpupyemocTb,  AuddepeHuupyemocTsb.
HecobGcTBeHHble  MHTerpansl, 3aBucAwMe OT  napameTpa.
PaBHOMepHasa cxogMMmocCTb, €€ npu3Haku. HenpepbiBHOCTb,
WHTErpupyemoctb,  AnddpepeHumpyemocte  HecobCTBEHHOro
WHTerpana, 3asucsiero oT napametpa. WHTerpansl Junepa, ux
cBoncTBa. BbluncneHve wuHTErpanoB C NOMOLLBLIO MHTErpanos,
3aBUCALLMX OT nNapameTpa.

13

WHTerpuposaHue yHKLMM
HECKOJTbKMX NEPEMEHHbIX.

OsoriHon wHTerpan. VYcnosus cyulectBoBaHus. CBoKcTBa
OBOMHOro wuHTerpana. CBegeHue [BOWHOrO WHTErpana kK
NnoBTOpHOMY. 3amMeHa MnepeMeHHbIX B [ABOVHOM WHTerpare.
[eomeTpuyeckne U MexaHW4Yeckue nPUNOXKEHUs  OBOMHbIX
UHTerpanoB. TpoWHOM WHTerpan. YCrnoBus CyLleCTBOBaHUS.
CsonctBa. CBegeHue K MOBTOPHOMY WHTerpany. 3ameHa
nepemMeHHblX B TPOMHOM WHTerpane. [eomeTpuyeckue w
MeXxaHu4eckne npuNoXeHMss TPOWHOrO WHTerpana. n-kpaTHbIN
uHTerpan. CeownctBa. CBepeHue ero Kk MOBTOpPHOMY. 3ameHa
nepemMeHHblX. HecobcTBeHHble KpaTHble uHTerpanbl. Cnocobbl
3a/laHus KpMBbIX Ha NMOCKOCTU 1 B NpocTpaHcTBe. KacaTenbHas u
Hopmanb. KpuBonuHemnHbln uHTerpan 1-ro poga. CBsA3sb ¢
pPUMaHOBCKUM WHTerparnom. CeonctBa KPVBOJTMHENHOIO
MHTerpana 1-ro  poga. MpunoxeHus. KpunBonuHelHbie




uHTerpansl.. ®opmyna [puHa. YcnoBuss  He3aBMCMMOCTU
KPVBOJMMHENHOIO MHTerpana 2-ro poga ot NyTu UHTErPUPOBaHUS..
MpunoxeHus KpUBOSTMHENHOTO WHTErpana  2-ro poaa.
lMoBepxHOCTb B TpéxmepHoMm npocTpaHcTBe. KacartenbHas
NMOCKOCTb, HOpMarb K NOBEPXHOCTU. [MOBEPXHOCTHLIV MHTErpan
1-ro poga. CBefeHne ero K pumaHoBCKOMY MHTerpany. CBoicTea
W  TMPUIIOXEHUS  MOBEPXHOCTHOrO MHTerpana 1-ro popa.
OpueHTaumsi nosepxHocTn. OOHOCTOPOHHUE WU [OBYXCTOPOHHWE
noBepxHOCTU. [oBEPXHOCTHLIE MHTErpanel 2-ro poaa. Cesasb UX C
pPUMaHOBCKMMM WHTErpanamm. CeoncTtaa. dopwmyna
Ocrtporpagckoro-Iaycca. ®opmyna Ctokca.

13.2 TeMbl gucUMNNUHbLI U BUAbI 3aHATUN:

Bugpl 3aHaTUR (4acoB)
Ne HanmeHoBaHue pasgena CamocTos-
Jlabopa-
n/n ONCLUUNINHbI Jlexkumn TenbHas KoHTponb Bcero
TOpHbIE
paboTta
01 | BeegeHue. OneMeHTbI NOTUKK 2 1 1
02 | OnemeHTbl TEOPUN MHOXKECTB 2 2 2 1 7
03 MHoXecTBa BeLLeCTBEHHbIX
2 2 2 2 8
yucen
04 | OToGpaxeHust, PyHKLMM 6 6 5 4 21
05 | Teopus npeaenoB yHKUMI U
P PeA prv H 18 19 8 12 57
nocrnenoBaTenbHOCTEN
06 | HenpepbIiBHOCTb GOYHKLNN 10 10 8 4 32
07 | MNMpownsBoagHaa n guddepeHuman 18 18 10 10 56
08 | HeonpegeneHHbI nHTErpan 18 18 10 10 56
09 | OnpepgeneHHbl MHTEerpan
10 10 10 10 40
PumaHa
10 | HecobGcTBeHHbIe uHTErpansl 10 10 10 10 40
11 | OYHKUMM MHOTUX NEepPeMEHHbIX 18 18 14 10 60
12 | Pagbl. BeckoHe4YHble
npovseeneHns. OyHKLMOHamNbHbIE
PONSBEA yRed 18 18 14 10 60
nocnegoBaTenbHOCTH,
YHKUMOHAmNbHbIE paabl.
13 | Psagbl dypbe n npeobpasoBaHme
AR TPYPBE U MPSODP 10 10 8 8 36
dypbe
14 WHTerpansl, 3aBucsLine ot
8 8 8 6 30
napameTpa
15 | NHTerpupoBaHune yHKLUK
HECKOJTbKUX NepeMeHHbIX. 24 24 10 10 68
OnemeHTbl TeopUM Norns.
WUtoro 174 174 120 108 576

14. MeToan4yeckue ykasaHus ans oby4yarowmxcsi N0 0OCBOEHUIO AUCLIUNIIUHDI
(pekomeHOayuu obyyarouumes Mo 0C80EHUKD QuCUUNuUHbI: paboma ¢ KOHcriekmamu
niekyul, npe3eHmauyuoHHbIM MamepuarsioM, BbIMOSIHEHUE Mpakmu4yeckux 3adaHud,
mecmos, 3adaHuli mekyweu ammecmauuu u m.o.)




[eTanbHOe U3yyYeHne KOHCMEKTOB NEKLNN.
BbIinonHeHne npakTUYecknx 3agaHnin Ha 3aHATUSIX.

BbinonHeHne AOMalUHWX 3adaHuiA € MocneaylolwmM pas3dopoM Ha  3aHATUSAX
MOMEHTOB, BbI3blBalOLLMX 3aTPYAHEHMS.

4. BbINonHeHne KOHTPOrmbHbIX paboT.

14. MeToan4yeckune ykasaHma Ana odyvarowmxcsa no 0CBOEHUIO AUCLUNIIUHDI
(pekomeHdayuu oby4darouumcs no 0C80EHUK OuCUUNUHbI: paboma ¢ KOHcriekmamu
niekyul, npeseHmayuoHHbIM MamepuarsioM, 6bINOSIHEHUE rpakmu4yeckux 3adaHud,
mecmos, 3adaHuli mekywetu ammecmauyuu u m.o.)

B npouecce npenogaBaHus ANCUMMNANHBLI UCMOSMb3YKOTCA Takue Buabl y4ebHOoM
paboTbl, Kak nekuuMn, nabopaTopHble 3aHATUS, a Takke pasfuMyHble Buabl
CaMOCTOSATENTbHOMN paboTbl  oby4varoLmxcs. Ha  nekumsix  pacckasbiBaeTcs
TeopeTnyeckun martepuarn, Ha nabopaTopHbIX 3aHATUSX peLllarTca npuMepbl Mo
TeopeTn4eckoMy martepuany, NpoYMTaHHOMY Ha NEKUUNAX.

Mpn wn3ydyeHun kypca «MaTematmyeckun aHanus» obydawowmmcs cnegyet
BHUMATENbHO CnywaTb M KOHCMEKTMPOBaTb MaTepuar, uM3naraemblii Ha ayguTOpPHbIX
3aHATMAX. [na  ero MNOHUMaHUS U KavyeCTBEHHOro YCBOEHWA peKoMeHayeTcs
cnegyroLlas nocrenoBaTeNnbHOCTb 4ENCTBUMN.

1. locne kaxgow nekuuMn CcTydeHTam pekoMeHayetcs nogpobHo pasobpaTtb
NPOYNTAHHbBIN TEOPETUYECKUA MaTepuarn, BblyunTb BCe onpeaeneHnsa n hopmynmpoBku
TeopeM, pasobpaTb MpuMmepbl, pelleHHble Ha nekuuu. [epen cnegyowen nekumen
06s13aTenNbHO NOBTOPUTL MaTepuran npeabiayLen nekumn.

2. lNepen npakTMyeckum  3aHATMEM o00s3aTenbHO MNOBTOPUTH JNEKUMOHHbLIN
maTtepuan. PasobpaTtb pelleHHble Ha npeabiaywemM nabopaTopHOM 3aHATUM NPUMEPHI,
nocrne 4ero nPUCTYNUTb K BbLIMNOSIHEHUIO AoOMallHero 3adaHus. Pelwas 3agaunm,
npenBapuTenlbHO MOHATb, KaKoOW TEOPETUYECKMA MaTepuarn HY>XHO MCMNoSib30BaTb.
HameTuTb nnaH peweHns, nonpoboBaTb Ha €ro OCHOBE PELUMTb NpaKTUYeckKne 3agayn.

3. Ecnn npu peweHun npumepoB, 3afaHHbIX Ha AOM, BO3HWKHYT BOMPOCHI,
obsizatenbHO 3agath  UX Ha crnegywowem nabopaTtopHOM 3aHATUM WK B
NPUCYTCTBEHHbIN Yac npenogasaTento.

4. BbINOMHEHNE KOHTPOSIbHOW paboThl.

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

15. NMepevyeHb OCHOBHOW U AOMOJIHUTENILHOW NUTepaTypbl, PECypPCOB MHTEPHET,
Heob6XoAUMbIX AN 0OCBOEHUA QUCLUNNUHDI (CIIUCOK Slumepamypbl 0ghopMrsiemcsi 8
coomeemcmeuu ¢ mpebosaHusmu [OCT u ucnonb3yemcsi obuwjasi CK8O3Hasi
Hymepauyusi 0r1s 8cex 8u008 UCMOYHUKO8

a) OCHOBHada nuTepartypa:

Ne

McToYHMK
n/n

Bydaee, Bukmop Amumpueguyd. Mamemamuyeckul aHanus : : y4ebHuk / B. []. bydaes, M. 5. Sky6coH ; B.
[. Bydaes, M. 5. SkybcoH .— Mockea : JlaHb, 2012 .— 544 c. : un. ; 22 cm. — [onyujeHo Y4ebHo-

1 Memodouyeckum 06beOUHeHUEM 10 HarpassieHUsIM nedazoauyeckoeo obpasosaHuo MuHucmepcmesa
obpa3zosaHusi u Hayku P® e kadyecmeae y4yebHuka 011 cmydeHmMo8 8bicluux y4ebHbix 3agedeHul,
obyyarouwjuxcsi no HanpaesneHuro 050200 — « Pusuko-mamemamudeckoe obpasosaHue». — [Ipedm. ykas.: c.
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532-536 .— NmeH. yka3.: c. 537 .— bubnuoep.: c. 531 .— ISBN 978-5-8114-1186-3 .—
<URL:http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=3173>.

Kapmawee, Anekcel [Nasnoeuy4. Mamemamuydeckul aHanus : / A. I. Kapmawes, b. J1. PoxxdecmeeHckull
.— Mockea : JlaHb, 2007 .— 447 c. : un. ; 21 cm .— (Jlydwue knaccuveckue y4ebHUKkU. Mamemamuka)

2 (Knaccuyeckas yyebHass numepamypa rno mamemamuke) (YuyebHuku 0ns 8y3o8. CrieyuanbHas numepamypa)
.— .— ISBN 978-5-8114-0700-2 .— <URL.:http://e.lanbook.com/books/element.php?pll cid=25&pll id=178>.
lMpakmuyeckoe pykogoOcmeo K peleHuro 3aday rno ebicweli Mamemamuke. JluHeliHasi anzebpa, sekKmopHasi
aneebpa, aHanumu4eckasi ceomempusi, gedeHue 8 MameMamu4eckull aHanus, npousgodOHas u ee

3 npunoxeHus : / Y. A. Conoeses, B. B. Lllegernies, A. B. Yepssikos, A. FO. PeriuH .— Mocksa : JlaHb, 2009 .—

319 c. :un. ; 21 cm .— (YuebHuku 0ns 8ysos. CneyuanbHas numepamypa) .— .— bubnuoep.: c. 316. — ISBN
978-5-8114-0751-4 .— <URL:http://e.lanbook.com/books/element.php?pll_cid=25&pll _id=374>.

0) fononHuTensbHas nuTepartypa:

Ne McToYHMK

n/n

4 Kyopsisues J1.[4. Mamemamuyeckul aHanu3d / J1.[. Kydpssues. — M. : «Bbicwas wkonay», 1973. — T. 1. — 614 c.

5 Kyopsisues J1.[4. Mamemamuyeckul aHanu3 / J1.[. Kydpssues. — M. : «Bbicwas wkonay,, 1973. — T. 2. — 470 c.

6 UnbuH B.A. Mamemamuyeckuli aHanu3 / B.A.WnbuH, B.A.CadosHuyull, 6.11.CeHdos. — M.: 1130-eo0 MI'Y, 2004. —
Yacmb 1. — 616 C.

7 UnbuH B.A. Mamemamuyeckuti aHanu3 / B.A.WnbuH, B.A.CadosHuyull, 6.1.CeHdos. — M.: N130-e0 MI'Y, 2004. —
HYacmeb 2. — 357 c.
@uxmeHeonby, .M. Kypc dughcbepeHyuansHo20 u uHmeepanbHoeo ucyucneHus /I.M.@uxmeHeonsy. — M.: Hayka,

8 1970.-T.1.— 603 c.

9 QuxmeHeonby .M. Kypc dugpgbepeHyuanbHo20 u uHmezpanbHo20 ucyucneHus /I.M.®@uxmeHzonby. — M.: Hayka,
1970.-T.2. — 807 c.

10 ®@uxmeHeonby, .M. Kypc dughgpepeHyuanbHo20 u uHmeepansHozo ucyHucneHus /I.M.@uxmeHzonby. — M.:
Qusmamnum, 1970. — T.3. — 656 c.

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

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

13 | Wunoe I".K. Mamemamuyveckut aHanus (¢pyHkuuu 00Ho20 nepemeH+Ho20) /I".K.LLunos. — M.:Hayka, 1969. - 528 c.

14 Cobonees B.U. Kpamkul kypc mamemamudeckozo aHanu3a / B.U. Cobones, B.B.lMokopHbil, B.U.AHocos. —
BopoHex: N138-e0 BI'Y,1984. — Yacmb 1. — 392 c.

15 Cobones B./. Kpamkuli kypc mamemamuyveckozo aHanu3a / B.U. Cobones, B.B.IMokopHbil, B.U.AHocos. —
BopoHex: N30-e0 BI'Y,1984. — Hacmb 2. — 346 c.

16 Kyopsisues J1.[0. CéopHuk 3aday rno mamemamudeckomy aHanusy / Kyopsisues J1.4., Kymacoe A.[., Yexrnos B.U.,
WabyHuH M.U. — M.: ®uamamnum, 2003. — T.2. — 504c.

B) MHpOpPMaLMOHHbIEe 3M1EeKTPOHHO-06pa3oBaTesbHble pecypchl:

Ne McTovHmk

n/n

17 BnekmponHbIl kamanoe Hay4Hol 6ubnuomeku BopoHexckoeo eocydapcmeeHHo20 yHugepcumema. — (http
Il www.lib.vsu.ru/)

18 Google, Yandex, Rambler

16. lNepeyeHb y4yebHO-meTOAMYECKOrO obecneyvyeHUs ANA CaMOCTOSTENIbHOWU

paboTbl (y4ebHo-memoduyeckue pekomeHOayuu, rnocobus, 3a0ayHuKuU,
MemoOuYeCKUe yKalaHUusi o 8bINOSTHEHUK MPakmuyYeckux (KOHmMpOsibHbIX) pabom u
op.)
Ne
NcTouHMK
n/n

Mamemamuueckuti aHanus-1. Memod mamemamuuyeckol uHOyKyuu. ToYHbIe epaHuUbl YUCO8bIX

1 MHOXecma: y4ebHo-memoduyeckoe rnocobue Orns 8y308 / BopoHex. eoc. yH-m; com. C.[1.3y6osa, O.K.

lnemHesa, E.B. Paeukas — BopoHex: UTL| BI'Y, 2007. — 18 c.

lpedensi ¢pyHKyul, nocrnedosamenbHocmedl: nocobue ons cmyd. no cney. «Mamemamuka»010101/
BopoHex. eoc. yH-m; com. C.[1.3yboea. — BopoHex: 138-e0 Boporex. 2oc. yH-ma,2003. — 15 c.

Mamemamuuyeckuli aHanu3s-2. llocmpoeHue epaghuxkos ¢hyHkyul: y4ebHo-memodudyeckoe nocobue 0ns

3 8y308 / BopoHex. eoc. yH-m; com. C.[1.3y6osa, O.K. [lnemHesa, E.B. Paeukasi — BopoHex: UTIL| BI'Y,

2009. - 26 c.

lpunoxeHusi KpamHbix UHMeepanos: y4ebHo-memoduyeckoe nocobue Ons 8y308 / BopoHex. 2oc. yH-m;
com. C.[1.3y6osa. — Boporex: JIO[1 BI'Y, 2006. — 23 c.

HaxoxdeHue npedenoe pyHKkyul: y4ebHO-Mmemodudyeckoe nocobue / BopoHex. 20c. yH-m; com.
C.I.3y6osa. — Boporex: JIOI BI'y, 2006. — 23 c.



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
http://www.lib.vsu.ru/%29

17. UHcpopmaLMOHHbIE TeXHONOrMn, UCnonb3yemblie ANA peanusauumn yyebHom
OUCLUMNIUNHBI, BKITKOYaA nporpamMmmHoe obecnevyeHne n nHhopmMmaLMoOHHO-
CrpaBoOYHble cUCTeMbI (MpU HEO6XO0AMMOCTH)

18. MaTepumanbHO-TEXHUYECKOEe obecneyeHne AUCLUUNIUHDI:

(npu ucnonb3ogaHuu nabopamopHo20 06opydoeaHuUsi yKa3bleamb MOJIHbIU MepeYeHb,
npu 6onbwoM Kornudyecmee 060py0o8aHUSI MOXHO 8blHecmu OaHHbIU pa3desn 8
npursioxeHue K paboyeu ripoepamme)

1. Tunoeoe o6opyaoBaHMe ayauTopun A5 NEKLUMOHHbIX 3aHATUNA.

19. OueHo4HbIe cpeacTBa AN NPOoBeAeHUA TeKYLen U NPOMEXYTOYHOMN
aTrectaumun

Mopsiaok oLeHkM ocBoeHMs obyyatowmmest yuebHoro matepmana onpegensieTcs
coaepXaHNeM crie4yoLmx pasaenos ANCUUNINHDI:

HanmeHoBaHue
NHavkaTop(bl
Ne pasfena Komnete ) BOCTMXKEHUS OueHou4Hble cpeacTBa
n/n ONCLUUNITUHDI HUmMA(n) KOMMETenLIM
(Moayns) H
Orik-2.1
01 BeeneHue. OneMeHTbl OriK-2 OriK-2.2 KoHTponbHas paboTta 1
NOrnKK OK-8 OlnK-2.3 Bonpocsbl k ak3ameHy 1
OrkK-2.1
02 OnemMeHTbI Teopum OriK-2 OriK-2.2 KoHTponbHas pa6ota 1
MHOXECTB OK-8 OlMNK-2.3 Bonpocsbl k ak3ameHry 1
OrkK-2.1
03 MHoxecTBa OriK-2 OriK-2.2 KoHTponbHas pa6ota 1
BeLLEeCTBEHHbIX Yncers OK-8 OlMnK-2.3 Bonpocsbl k ak3ameHny 1
OrkK-2.1
OrK-2.2
OriK-2 KoHTponbHas paboTa 1
04 | OTobpaxerus, yHKuMM OK-8 OrkK-2.3 Bonpocsbl k ak3ameHry 1
OrkK-2.1
05 ;ey(:f(ﬂ:l;aenenos OriK-2 OriK-2.2 KoHTponbHas pa6ota 1
nocriefoBaTenbHOCTEN OK-8 OrK-2.3 Bonpoce! k aksamey 1
OrK-2.1
HenpepbIBHOCTb OrK-2 OrK-2.2 KoHTponbHas pabota 1
PyHKUMUN OK-8 OlMnkK-2.3 Bonpochbl k 3k3ameHy 1
OrK-2.1
06 MpounssoaHas 1 OrK-2 OrlK-2.2 KoHTponbHas pabota 1
andbdepeHuyman OK-8 OlK-2.3 Bonpochbl k 3k3ameHy 1




HaumeHoBaHue

NuankaTop(bl
Ig\l/ﬁ ﬂm%iiﬁ'%mibl Ifﬂﬂ.':ﬂ)e ) OCTMKEHUS OueHouHble cpeacTBa
(MO,EI,yJ'Iﬂ) KOMnNeTeHUnn
|_|p0M6>KyTOHHe?ﬂ arrecrauns KM 1 (3a4eT), KMM Ne1 (sk3ameH)
dopMa KOHTpOns: 3a4eT, 9K3aMeH
HanmeHoBaHuve
Ne pasfena Komnere | ViHAMKaTOD (L OueHOoYHble cpeacTsa
n/n ANCLMNIINHBI HUNA(M) ) BOCTWKEHUS 4 peA
(MO,D,yJ'IFI) KOMnNeTeHUnn
OrkK-2.1
01 HeonpeneneHHbIi OriK-2 OriK-2.2 KoHTponbHas pa6ota 2
WHTerpan OK-8 OlK-2.3 Bonpocskl k ak3ameHy 2
OrkK-2.1
02 OnpegaeneHHbIn OriK-2 OriK-2.2 KoHTponbHas pa6ota 2
uHTerpan PumaHa OK-8 OlK-2.3 Bonpocsbl k ak3ameHy 2
OrkK-2.1
03 Heco6CTBEHHbIE OrK-2 OrK-2.2 KoHTponbHas pabota 2
WHTErpansl OK-8 OlMnK-2.3 Bonpocsbl k ak3ameHy 2
OrkK-2.1
OrK-2.2
04 DYHKLMM MHOTUX OriK-2 OMK-2.3 KoHTponbHas paboTa 2
nepemMeHHbIX OK-8 ' Bonpocsl k 3k3ameHy 2
lNpomexyTodHas aTtectauus KM 2 (3auet), KM Ne2 (sksameH)
cbopma KOHTPOINA. 3a4eT, 3K3aMeH
HanmeHoBaHue
Ne pasaena Komnete | VIHAUKaTOD(t) OueHouHble cpeacTBa
n/n ONCLUUNITUHDI HumA(n) ) ROCTIDKEHMS H e
(Monyns) KOMMeTeHLMM
Pagbl. BeckoHeuHble
rnpov3seaeHus. OrnK-2.1
01 DyHKLMOHAmNbHbIE OriK-2 OrK-2.2 KoHTponbHas paboTta 3
no(ct:)nenosaTeanocm, OK-8 OlMnK-2.3 Bonpocsbl k ak3ameHy 3
YHKLIMOHanbHbIE
pAabl.
OrkK-2.1
02 Panobl dypbe OriK-2 OrK-2.2 KoHTponbHas pa6oTa 3
npeobpasoBaHne dypbe OK-8 OlMnK-2.3 Bonpocsbl k ak3ameHy 3
OrkK-2.1
03 Wnterpansl, 3asucawme | OlK-2 OrK-2.2 KoHTponbHas pabota 3
OT napameTpa OK-8 OlK-2.3 Bonpochbl k 3k3ameHy 3
WNHTerpmposaHue OMK-2 OriK-2.1
- 3 KoHTponbHas pabota 3
04 | dyHKUMM HECKOMbBKUX OK-8 OrlK-2.2 Borpocs! K aksameHy 3

nepeMeHHbIX.

OlK-2.3




HaumeHoBaHue

NuankaTop(bl
N pasaena Komnete | y o et enns OLeHoYHble CpefcTBa
n/n ONCLUUNITNHbI HUmMA(n) KOMMETenLIM
(Moayns) H

OnemMeHTbl Teopum
nonsi.

MpomexyToyHas aTTecTtauus

KM 3 (3aueT), KM Ne3 (sk3ameH)
dopMa KOHTPONS: 3a4eT, dK3aMeH

20 TunoBble OLEHOYHbIe CpeacTBa U MeToAnYeCcKMe MaTtepuanbl, onpegensioLme
npoueaypbl oLueHUBaHUs

20.1 TeKywWwmMin KOHTPOSIb YCNEBaeMoOCTH

KoHTponb ycneeaeMocTy no AUCLMNINHE OCYLLECTBSIETCS C MOMOLLbIO CNEeAYHOLLIMX
OLEHOYHbIX CPEeaCTB:

MpakTUKOOPUEHTUPOBAHHbIE 3adaHus/aoMallHMe 3a4aHus

KonTpoabHas padora 1 (1.1)
Bapuanr 1.

1.Chopmymuposats n u306pazuts: lim f (X) =+
X—2

oS X _x

2 lim A%y x o, 3 lim =% o
X w0 SINX

x—0

4. HaiiTi IpOM3BOJIHYIO TPETHEro Mopsiaka GyHKIHH Y = x2e> .

Bapuanr 2.

1.Chopmymuposars u uzobpasurs: lim f(x) = —o.

X—3
. 1—+/cosx . SiInX—Cos X
2. lim —2=? 3. lim =7
x—0 X T 1—th
X—=

4
4. Haiith Tpu 4jeHa pa3IOokKeHus (YHKLUM y:ﬁ no dopmyne Teitopa B
OKPECTHOCTH TOYKH X =2 .

KonTpoabHas padora 1 (1.2)

Bapuanr 1.



1. UccnenoBath Ha dkcTpemyM pyHkiuo f(X) = x3 — 2X2 +1.

2. IXB 1- 5x2)10dx =?

COS3 X

dx=?

3. [~
SIn " X

Bapuanr 2.

1. UccnenoBath Ha dKkcTpemyM pynkiumo f(X) = 2x3 + X2 +6.

X2 +1
2. dx="?
-.‘x2 -1
in3x
3. > 5 dx
CoS X

KonTpouabHas padora 2

Bapuanr 1.

1. Haiitu momanb (Gurypsl, OrpaHMu€HHONW KPUBBIMHU:

X2

y= uy=—.
1+ x? 2
10

2. JlaTp ompenelieHue HWHTErpasa I

In|x|dx
x—-1

—Q0

. . X
3. Haittu wactubie mpousBoaHbie pyHkuuu f(X,y)=sin—. Bpauciurs

ux 3HaueHue B Touke (0; 1).

4. UccnenoBath GyHKIMio f = X2 — 2XYy + 4y2 +62% + 6yz—-6z Ha
DKCTPEMYM.

Bapuanr 2.
1. HaiiTu miuny ayru mapaGonbl y=2x° OT eé BepUIMHBI 10 TOYKH
(1,2).

1
dx 5

2. Ilpn kakux [ CXOAUTCA HHTETpall :
5 1-x)P




2
3. Haittu dactabie mnpouwsBoaHbie (QyHKImEH (X, y)=4X +3y.
Borauciauth ux 3HadeHue B Touke (1; 2).

4. UccnenoBath Ha dKCTpeMyMm (QyHKIMiO f :xy2 IpU x+y2 =1.

Kounrpoabnas padora 3 (3.1)

Bapuanr 1.

0
1. Uccnenosarhk Ha cXoauMocTh pax Y. (—1)" sinzi.
n

n=1
" 2
o n n
2. HaiitTu 001acTh CXOAMMOCTH psija Zn— (x=1) .
n=12 - ( n+ 1)

3. Paznoxwuth B psg @ypbe ¢ nepuoaom 2 7, 3aJTaHHYIO0 HAa OTPE3KE
[-7,7], dbyukuuio f(x)=3x-1.

Bapuanr 2.

= 1
1.UccienoBaTh Ha CXOIUMOCTE P .
. A pHA nZ:;(n+1)(n+2)

2

2. HaiitTu 001acTh CXOAMMOCTH psijia Z —_—.
n=1 5 (x-1)

: X
3. Pa3noxuTh nepuoandeckyro QyHKIUIO Y = Slgn(cos Ej B psaa Dypsbe.

KonTpoabnas padorta 3 (3.2)
Bapuanr 1.

1.Haitftu 00BEM Tena, OrpaHUYEHHOTO MOBEPXHOCTAMMU:

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

2.1 —nepuMerp udetbipéxyronbHuka ABC/,

A(1,0), BG3.0). (1.-1). C(4.-3) , [ xyds =?
|



. 2 2 2 .
3. Haiitu miiomane yactu nosepxuoctu Z~ = X + Y, BeIpe3aHHON LMIUHIPOM

72 =2Y.

Bapuanr 2.

1.Haiitu 00BEM Tema, OrpaHUYEHHOTO0 MOBEPXHOCTSIMM:
x2+z2 =1, x=1, x=-1, y=1, y=-1.
2 2 2 2
2. 1:x +y =x+y; _[x dx—y dy="?
|

3. Beruncauts ”(X + y) ZdXdy 10 HWKHEW CTOPOHE NMOBEPXHOCTU
S

S: z:\/RZ—xz—yz.

Konrpoabsnasi padora 3 (3.3)

Bapmuanr 1. -
1. Beruucaursb divo rotF ,rme F =(X,Y,2).
2. HaliTn 1MpKyJISALUIO TOMS F = (—y, X,Z)

BJIOJIb JINHUH X2 + y2 =1,z=0.

2 X X )
(y+2)" (y+2)' (y+2)
oy nyru MN @ M(1,1,3), N(2,4,5).

3. Haiitu paboTy nomus F

Bapuanr 2.

1. Haiitu motok mons = (X,V,2)

gyepes3 MOBEPXHOCTh X + y2 = RZ,O <z<H.



2. HailTu 1upKyJIsiiiuio moJist

F=(xy,2)

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

Eo( Lt vy 2
(x+2) (Xx+2) (x+2)

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

3. Haiitu paboty moJis

MNepeyeHb BONPOCOB K 3K3aMeHy 1:

1. MuOXecTBO R . Akcromsl Apxumena, Kantopa. Teopema 0 BI0OKEHHBIX
OTpE3Kax.

2. OKpecTHOCTb TOYKH, MpeJiebHas TOUKa MHOXKECTBA, €€ CBOMCTBO. Teopema
bonsnano.

3. OrpaHM4eHHOCTh MHOXKECTBA B R. BepxHue u HIKHME rpaHULBI MHOXKECTBA, UX
cBOMCTBa. Teopema O CyleCTBOBAHUU TOYHBIX IT'PAHMI] MHOKECTBA.

4. MouiHocTh MHOXeCTBA. CUETHbIE MHOYKECTBA, KOHTUHYaJIbHbIE MHOXKECTBA . HX
CBONCTBA.

04. Orobpa:kenusi. PyHKIUH.

1. Knaccudukanus ¢pynkuuii. [locnenoBareabHOCTb.

05. Teopusi npeaesioB pyHKIUIT U MOC/IeI0BATETbHOCTEl

1. Ilpenen ¢pynkuuu. [Ipenen nmocnenoBaTeIbHOCTH.

2. [penen pyukmuu mo MuoxkectBy. Oanocroponnue npeaensl. [Ipenen no ['eitne.
3. CBs13b MEX]y CyIIECTBOBaHUEM Mpe/ena GyHKIUU U CYIIECTBOBaHUEM TIpe/ena
10 MHOXECTBaM, 10 ['eiiHe, OTHOCTOPOHHUX ITPEJIEIIOB.

4. beckoHEYHO MaJibie U OECKOHEYHO OoJIbIe (DYHKIIMH, UX CBOMCTBA.

5. Teopema o npenicTaBieHnn QYHKIIMH, UMEIOIICH KOHEUHBIN TIpeied.

6. Teopemsl 0 mpenenax: 0 €IMHCTBEHHOCTH Tpe/iena; O Mpeelie TOCTOSTHHOK; O
nepexoje K npeieny B paBeHCTBaX; O JOKAIbHOW OTPaHUYEHHOCTH (DYHKITUH,
MMEIOLIEH KOHEUHBIN MPEE] U OTPAHUYEHHOCTH CXOASAIIENCS
MOCJIEIOBATENBHOCTH; O CBOMCTBAX MPEEIOB, CBSI3aHHBIX C HEPABEHCTBAMMU; 00
apu(pMETUYECKUX CBOMCTBAX MPEENIOB; O peiesie IPOMEXKYTOUHON (PYyHKIUY.

7. IlognocneoBaTeIbHOCTh, YACTUYHBIN NPEJIeN, BEPXHUN U HUKHUHN Tpeesbl
nocienosarensHocTy. [IpuHnun bosbnano - Benepirpacca.

8. Ycnosus Komm nnst hyHkmu, 1u1st mocneaoBatenbHocTy. Kputeprun Komm
CYLIECTBOBAaHMS Mpeaesa QyHKINH, Ipe/ieNa MOCIe0BaTeIbHOCTH.

9. O npeznenax MOHOTOHHBIX (PYHKIIHI, MOHOTOHHBIX MTOCJIE0BATEIHLHOCTEH.

10. IlepBbIii 3aMeuUaTETBHBIN MPEICII.

11. Bropoii 3aMeuaTenbHbli peaes.



06. HempepbIBHOCTH (DYHKIIUU

1.HenpepbIBHOCTh PYHKIIMU B TOUKE, HA MHOXECTBE, OAHOCTOPOHHSS
HENPEPBIBHOCTD.

2. Touku pa3pbiBa, UX KiacCUPUKALIUAL.

3.ApudmeTruecKkre CBOICTBA HEMPEPHIBHBIX (QYHKITHIA.

4.HemnpepbIBHOCTD CIOXKHOU (QYHKIUH.

5.PaBHOMepHas HempepbIBHOCTD (yHKIMU. Teopema Kanropa.

6.CBoiicTBa (hyHKIIMH, HETIPEPHIBHBIX Ha OTpe3ke (TeopeMa Beliepmitpacca,
tTeopema Komm o mpoMexyTO4HBIX 3HaUYeHUsX, Teopema KanTtopa).
7.00patHble PyHKLINHU, UX CYLIECTBOBAHUE U HENPEPBIBHOCTD.
8.HenpephIBHOCTH OCHOBHBIX 3JIEMEHTAPHBIX (YHKIUHI U 3JIEMEHTAPHBIX
GbyHKIUH.

9.3ameuaTenbHbIE PEEIIbI.

10.CpaBuenue GyHKIIMA.

07. Ilpou3Boanasi u nudpgepeHman

1.ITpousBoaHast GYHKITUU.

2.HempepsiBHOCTD (YHKITHH, UMEIOIIEH MPOU3BOIHYIO.

3.I'eomeTpuueckuit u GU3NIECKUN CMBICI IPOU3BOTHOM.
4.ApudmeTnueckue CBOMCTBA MPOU3BOTHOM.

5.IIpousBoaHas ooparHoit GpyHKIMH. [Iporu3BoHAS CIOXKHON QYHKIIMH.
[TpousBoanbie runepOonnueckux GpyHkuuii. Tabnuia npou3BOIHBIX.
6.Jlorapudmuueckas npousBogHas. [IponsBonnas GyHKIINH, 3a1aHHOM
napaMeTpUUECKU.

7. Indpdepenunan. Csi3b MeXAY CyliecTBOBaHHEM quddepeHimana 1
MIPOU3BOIHOM.

8.ApudmMernueckue cBoicTBa quddepenimana.

9.Tabmuua nuddepeHnnanos.

10.I'eomeTpuueckuii cMpich gudepenimaia.

11. Juddepennman cnoxuoit pynkunnu. MuBapuanTHOCTH (hopMbl 1-T0
nuddepennuana.

12.TTpousBoHbIE BHICIIMX TOPSAKOB. [IpoM3BOIHBIE BBHICIIETO MOPSIKA OT CyMMBI
Y TIPOM3BEICHUS IBYX (PYHKIIHIA.

13.Auddepennmanst Boiciiero nmopsaaka. Juddepenimanst BRICIIETO TOPSAKA OT
cinoxHoi QpyHkuuu. HemnBapuantHOCTh PopMBbI U] PepeHIIaioB BEICIIETO
NopsiZIKa.

14 . Teopemsi o quddeperupyeMbix Gyskiusax (T. Pepma, Poms, Jlarpamxka,
Komm).

15.ITpaBusio JlonuTtaist paCKpeITHSI HEONTPEAEICHHOCTEM.

16.®opmymna Teitnopa.

17.MccnenoBanue GyHKIMH ¢ TOMOUIbIO IPOU3BOAHBIX: HA MOHOTOHHOCTB; Ha
AKCTPEMYM; Ha BRIMYKJIOCTh. HaxoxaeHue Touek nepernda rpaduka GyHKIum.
18.Haxoxaenre acuMOTOT (DYHKIIMH.

19.001as cxema uccienoBanus PyHKIIMU U OCTPOSHUE 3CKU3a rpaduka

byHKIUH.

NMepe4yeHb BONPOCOB K 3K3aMeHYy 2:



08. HeonpeneaéHHBII HHTErpaJ

1.IlepBooOpa3nas u HeonpeaeaeHHbId nHTErpasl. CBONCTBA HEOIIPEIETIEHHOTO
UHTErpaa.

2.TabGnuma MHTETPaIoOB.

3.3aMeHa nepeMeHHOM.

4 laTerpupoBaHue Mo YacTsIM.

5.MnTerpupoBanue paunoHanbHbIX GyHKIUN. HTErpupoBaHne MPOCTHIX IPOOEH.
Meton HeonpeneneHHbIx kodpdunuentos. Meton OcTporpaackoro.
6.MuTerpupoBanue uppanyoHaibHbIX PYHKINN

m Mk

[R X(ax_erjnlm(aXer)nk dx
ex+d " lex+d

ij,\/ax2+bx+c]dx S
[ ,TIOJICTAHOBKHU Dijepa;

UHTErpupoBanue auddepeHImaIbHOro OMHOMA;
7.HTETpUpOBaHNUE TPUTOHOMETPUUECKUX (DYHKIIHI:

[sin™x-cos" xdx.

[sin ax-cos bxdx

jR(sin2 X, COS° x)jx.

[R(sin x,cosxJdx.

8.Hebepyruecs UHTErpabl.

09. Onpene/iéHHBIN HHTETPAJI

1.Onpenenenne.l Ipumeps! BeanciIeHUs .

2.0rpaHn4eHHOCTh UHTETPUPYEMOI (QYHKIIUU.

3.Bepxuue u HuxHue cymmbl JlapOy. Mx cBolicTsa.

4.YcioBus CyleCTBOBAHUS OINPEICIICHHOTO HHTErpaa.

5.Knacc unrerpupyembix QyHKIIHA.

6.CBolicTBa ONpPEICICHHOT0 HHTErpara.

7.0npeneneHHbli HHTETpall ¢ IEPEMEHHBIM BEpXHUM NpenesioM.Ero cBoiicTaa.

8.®opmyna Herorona-JletiOHuiia.

9.3aMeHa nepeMEeHHOM U HHTETPUPOBAHUE I10 YaCTAM B ONPEACIIEHHOM UHTErpase.
[TpuioxeHus onpeneseHHoro HHTerpana.

10.Mepa nnockux MHO)kecTB. CBOMCTBA MEPHI.

11.Bbruncnenue miomaaei miockux GUryp B 1€KapTOBBIX U MOJISIPHBIX

KOOpJIMHATAX.

12 Jlnuna nyru. HaxoxaeHue AJIMHBI 1yTH B 1€KapTOBbIX, MOJSIPHBIX

KOOPAMHATAaX, B CIy4ae MapaMeTpUIECKOTO 3a1aHUsI KPUBO.

13.06bem Tena BpauieHusl.

14.11nomaas TOBEPXHOCTH BPAILCHUS.

15.Pabota cuisl.

u ap. .,



16.Beruncnenure Maccobl 1yru KpUBOM.

17.Cratnyeckue MOMEHTHI.

18.HaxoxaeHne KoOpAuHAT LEHTPA TKECTH TyT'H KPUBOM.
[TpubnkeHHOE BRIUMCICHUE OMPECICHHOTO0 HHTETpaIa.

19.®opmyina npsAMOyroJIbHUKOB.

20.®opmyna Tpanenuu.

21. ®opmyna Cumncosa.

10. HecoOcTBeHHbIE HHTETPAJIbI

1.HecoOcTBEeHHBIE WMHTETPAIIBI IO OECKOHEYHOMY TIPOMEKYTKY.
2.HecoOcTBeHHbIE HHTETPaIbl OT HEOIPAHUYEHHON QYHKIIUN

3.Ilpu3Haku cXOUMOCTH HECOOCTBEHHBIX MHTETPAJIOB.

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

11. ®yHKIMU MHOTHX NePeMeHHbIX

1.ITpocTpaHcTBO R" .Metpuka. Hopma. OKpecTHOCTb.
2.IlocnenoBarensHOCTD. [Ipenen mocnenoBaTenbHOCTH. DKBUBAJIEHTHOCTD
CXOJUMOCTH MOCJIEA0BATEIBHOCTH U MOKOOPAMHATHOU CXOIUMOCTH.CBOKCTBA
cxoasmuxcd nociueaoarenbHocTed. [Ipununn bonsmano- Beepmtpacca.

3 fiRT>RY [Ipenen fiR">RY [Ipenen nmo mHoxkecTBY. CBOMCTBa
npenenos. [Ipenen cynepno3unuu ¢pyHkiuii. [IoBTOpHBIE IPEENbI, YCIOBUS UX
paseHctBa. [Ipenen no ['eline.
4 HenpepbIBHOCTh fiR" >R . CBoiicTBa HEMPEPHIBHBIX (HYHKIIHIA.
HernpepbIBHOCTD Cyneprio3uiny HeNpephIBHBIX (yHKIMM. HernpepbsIBHOCTD
AJIEMEHTApHBIX (PYHKIIMN HECKOJIBKUX NIEpEeMEHHBIX. PaBHOMEpHas
HernpepbIBHOCTB. Teopemsl Beleprpacca, Komm, Kanropa.
5.uddepenmmpyemocts pynkuun ( 1o Opemre ). [IpousBoanas ( Operre ).
CaoiictBa nuddepeHianoB u Mpou3BOIHbBIX.

6.YacTtHble TPOU3BOAHBIE (DYHKIIMH HECKOJIBKUX MEPEMEHHBIX.CBSA3b MEXITY

g depeHInpyeMocTbio GPYHKIUHA HECKOJIBKUX MEPEMEHHBIX U CYIIECTBOBAHUEM
YaCTHBIX MPOU3BOAHBIX. Bua npoussoaHoit u auddepenimana Opere.

8. Muddepenuuan I'ato, npousBoanas ['ato. CBs3b MEXKIY
mupdepenunpyemoctbio o Opente u nuddepenurpyemMocTsro o I'ato.

9. duddepenunan (dpemre) cnoxuoi pyHkunn. MHBapruaHnTHOCTH (HOPMBI
nepBoro auddepeHimana.

10. Iuddbepentmanst (Operre) Boiciiero nopsijaka. YactHeie MpoU3BOIHBIC
BBICIIETO TIOPSKA. Y CJIOBUSI PABEHCTBA CMENIAHHBIX MTPOU3BOAHBIX. DOPMYIIBI 115
BbIYHCIICHUS TU(DPEpEeHITNATIOB U TTPOU3BOIHBIX BBICIIETO MOPSIIKA OT CIOKHBIX
dbynkuumii. HenaBapuantHocts hopmbl BToporo auddepennuana.

11.@opmyna Teiinopa s~ R = R"

12.9xcTpeMyM (QYHKIIMN HECKOJIBKUX MIEPEMEHHBIX.

13.Teopembi 0 CyIIeCTBOBAHUH HESIBHBIX OTOOPAKECHUIMA

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

14. Tpenen ' 'R" = R", HenpepsisrocTs. PaBHOMepHas HENPEPBIBHOCTS.

15. CpoiicTBa HenpepbIBHBIX 0TOOpakeHui. Teopembl Beliepitpacca, Kantopa.



16.luddepenupyemocts 1o dpeitie.

17.YactHbie npousBoaHbie. CBS3b MEX/IY CYIIIECTBOBAHHEM MTPOM3BOIHOM Dperrie
Y YaCTHBIX TIPOU3BO/IHBIX.

18.CBoticTBa MaTpuIl SIkoOu U sKOOMaHOB 0TOOpakeHn. OTOOpaKeHHUE C HE
paBHBIM HYJIO sskoOnanoM. [TpuHITMT coxpaHeHus: 00IacTH.

19.Y ci0BHEI 3KCTpEMYM.
lNMepeyeHb BONPOCOB K 3K3aMeHy 3:

12. YucnoBble psaabl
1.Ompenenenus. CoiicTBa cxoasmmxcs paaoB. HeooxoauMmelil mpu3Hak
cxonumoctH pana. Kpurepuit Komm.
2. IIpu3Haku CXOUMOCTH 3HAKOIOJIOXKUTEIBHBIX PsiIoB ( MpU3HAK CpaBHEHHUS 1,
npu3Hak cpaBHeHus 2, JlanamOepa, Ko, nHTErpanbHblii).
3Hakouepeyromuecs psiabl, npusHak Jleiiouuna.
4. AGCOIOTHO U HE aOCONIOTHO cxoAsmuecs psiibl. CBOMCTBAa HE aOCOIIOTHO
cxoasmuxcs psagoB. CBoicTBa aOCOIIOTHO CXOSAIIMXCS PSIOB.
5. [lpusnaku upuxie, AGens.
6.Psane1 [{npuxie.
12. BeckoHe4yHble MPOU3BeIeHHS
1. HeoOxoaumeliil npu3Hak cxoauMocTh. CBsi3b ¢ pagamMu. AOCOIIOTHAs
CXOJUMOCTb.
12. ®yHKuMOHAJIbHBIE NMOCJIe0BATEIbHOCTH
1.Onpenenenns. CxoaumocTh nmorouedHas. CxonumocTs paBHOMepHas. [Ipu3Haku
PaBHOMEPHOU CXOJIUMOCTH.
2.HemnpepbiBHOCTD npenenbHON GyHKIMU. IHTErpupyeMocTs U
nuddepeHIupyeMOCTh IpeaeabHON (DYHKITUH.
12. ®yHKIHOHAJBHBIE PSIAbI
1.CxogumocTs notoueuHas, paBHoMepHas. [Ipu3Haky paBHOMEPHON CXOIUMOCTH.
2.HemnpepbIBHOCTb, HHTETPUPYEMOCTB, (D PEepeHIpPYEMOCTb CyMMBbI
(GyHKIIMOHATILHOTO pAJA.
3.Teopema AGens 1t CTETIEHHBIX psAoB. HaxoxkaeHnue paanyca CXOquMOCTH
CTENIEHHOTO pAJia.
4. luppepeHrpyeMoCcTb 1 HHTETPUPYEMOCTh CYMMbI CTENIEHHOTO pAJia.
S.AHanmuTHYECKUE (PYHKIIUH.
6. Paznoxenue ¢hynkuwmii B psn Teitmopa.
7. ®opmyiibl Ditnepa.

13. Psaabl @ypbe u npeodpaszoBanmne Oypbe
1.0OpToHOpMUpPOBAaHHBIE CUCTEMBI B THILOEpTOBOM MpocTpancTBe. Psag dypoe mo
3JIEMEHTaM OPTOHOPMUPOBAHHOW CHCTEMBI.
2.HepasenctBo beccensi. 3aMKHyTbIE U TOJTHBIE OPTOHOPMUPOBAHHBIE CHCTEMBI.
PasenctBo [lapceBais.
3.Tpuronomerpuueckuii psan Oyprse. Ctpemnenue kodhduimeaToB Oypwe K
HYJIIO.
4 Varerpan Jupuxne. [lpunuun nokanuzauuu. [loToueynas cXoauMoCTh psJIOB
Dypeoe.



5.Teopema Ctoyna- BeliepmTpacca.

6.Ilounennoe nuddepenuupoBanue u uHTErpupoBanue psaga dOypee.

7. Teopema [qupuxie.

8.YUactabie BUIIBI psAIoB Dyphe.

9.KommiekcHas 3amuch psiga Oypne.

10.1UnTerpan @ypoe u mpeodbpazoBanme Dypoe.

14. UHTerpaJjinl, 3aBucsAllMe OT IapamMeTpa

1.CoOcTBEHHBIE HHTETPaIbl, 3aBUCSIINE OT NapaMmeTpa. HenmpepbIBHOCTD,
UHTETPUPYEMOCTh, TUPPEPEeHITNPYEMOCTb.

2.HecoOcTBeHHBIE HHTETPaIbl, 3aBUCAIINE OT MapameTpa. PaBHoMepHas
CXOOUMOCTb, €€ IPU3HAKHU.

3.HenpepbIBHOCTB, HHTETPUPYEMOCTB, T (HEPEHIIMPYEMOCTH HECOOCTBEHHOTO
MHTErpaja, 3aBUCAILErO OT apaMeTpa.

4. Vaterpansl Diisiepa, X CBONCTBA.

5.Bblunciienne MHTErpagoB ¢ MOMOUIBIO HHTETPAJIOB, 3aBUCSIIMX OT apaMeTpa.
15. UnuTerpupoBanue QyHKIUII HECKOJBKHX MePeMEHHbIX

1.JIBoitHOM nHTerpan. OnpeneneHue.

2.YcnoBus cymectBoBaHus. CBOMCTBA.

3.CBeieHre ABOWHOTO UHTETPAlia K TOBTOPHOMY.

4.3aMeHa NepeMEHHBIX B IBOWHOM HMHTETpae.

5.IlpunoxxeHns reoMeTpUuYeCKHe U MEXaHUYECKHUE.

6.TpoitHoii naTerpan. OnpeneneHue.

7.YcnoBus cylecTBOBaHUS TpoitHOro nHTerpana. CBoicTBa.

8.CBezieHre TPOMHOTO HHTErpana K MOBTOPHOMY.

9.3ameHa nepeMeHHbIX B TPOMHOM HHTETpAJIe.

10.I1punosxkenust TpOIHOTO UHTETpAIA.

11. n-xpatHsiif uaterpain. Onpenenenue. CorictBa. CBeZicHUE K TOBTOPHOMY.
3aMeHa MepeMEHHBIX.

12. HecoOCTBEHHBII MHTErPAJl IO HEOIPAHUYEHHOM 00IaCTH.

13. HecoOcTBeHHBII HHTErpaI OT HEOTPAHUYECHHON (PYHKIIHH.

14 Kpuonuneiinbiii unTerpan 1 poga. Onpenenenue. CBsi3b ¢ pUMaHOBCKUM
uHrerpanom. Cporcrsa. [Ipunoxenus.

15.KpuBonuneiinbiii unTerpan 11 poga. Onpenenenusi. CBsi3b ¢ pUMaHOBCKUM
uHTerpanoM. CBs3b ¢ KPUBOJIMHENHBIM HHTErpajioM 1 poxa. CBoKcTBa.
16.®opmymna ['puna.

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

18.Ciydan Hanu4uusi 0COOBIX TOUEK.

19.HaxoxneHne mioniaay miocKor GUrypsl ¢ TOMOIIBIO KPUBOJIUHEHHOTO
unrerpana 11 pona.

20.I'eomeTpudecKkuii CMBICI 3HaKa SIKOOMaHa IPeoOpa30BaHUS.
21.251eMeHThI TEOPUH MOBEPXHOCTEH

22.IloBepxHocTHbIM unTerpan 1 poga.Onpenenenue. CBsi3b ¢ ABOMHBIM
uHrerpainom. Cporictsa. [Ipunoxenus.

23.IToBepxHocTtHbIe uHTerpaisl 11 poga. Onpenenenus. Csi3b C IBOMHBIMU
uHTerpanamu. CBs3b C TOBEPXHOCTHBIMHU MHTErpasiamMu 1 poxa. CBolcTBa.



24.®opmyna Octporpajckoro- ['aycca.

25.®opmyna CTokca.

15. BekTopHoe noJie.

1. TToTOK BEKTOPHOTO MOJIS Yepe3 MOBEPXHOCTb.

2.1lupkynsauust BEKTOPHOTIO IOJIS BIOJIb KOHTYpA.

3.®opmynsl Octporpaackoro- ['aycca u Ctokca B BEKTOpHOI Gopme.
4 TloTeHunanbHOE MOJeE.

5.CoileHOMAAIBHOE TIOJIE.

Komnnekt KUM Nel (3k3ameH)
b BI'Y 038.824-2013
YTBEPXOAKO

3aBefyowumn kKaeapon matemMaTM4eCcKoro aHanmsa

7 baes A.Ll.
noodnuce, pacwugpposka nodnucu
~30.08.2019

HanpaBneHnune nogrotosku / cneyunansHocTb_10.05.04 IHdopmaumnoHHo-
aHanuTn4eckne cuctemsl 6e3onacHoCTU
AuncunnnuHa «Martematnyeckun aHanua»__

Bug atTectauum
NPoOMeXyToyHas 3K3aMeH

meKyuwas, rnpomexxymo4dHeas

KoHTponbHO-nameputenbHbin matepuan Ne_1
Teopus:
1. JIoka3aTb CBOMCTBO MPEAECIBbHON TOUKA MHOXKECTBA.

2. JlokazaTth Teopemy BeliepmTpacca.

3. Haxoxnenue Touek neperuda rpaduka GyHKIUN.

IIpakTuka:
1. Haiitu sup, inf, lim , lim mociezoBaTenpHOCTH
n? 2N
p =——5C0s—_—
1+n
2. ChopMmynupoBaTh U U300pa3UTh
lim f(X)=+ox.

X—>—00



3. BBIUMCIUTS: I (1+ x)e_xdx,

[IpenomaBaTens / mpod. 3ybosa C.II.

Komnnekt KUM Nel (3k3ameH)
b BI'Y 038.824-2013

YTBEPXOAKO
3aBefyowmnmn kKaeapon matemMaTM4eCKoro aHanusa

7 baes A.Ll.
noodnuce, pacwugpposka nodnucu

_30.08.2019

HanpasneHune nogrotosku / cneyunanbHocTb_10.05.04 IHpopmaunoHHo-
aHanuTuyeckune cucteMbl 6esonacHoCcTu
AucunnnuHa «MaTtemaTtunyeckmin aHanuma»

Bup atTectayum

NPoOMeXyTo4YHad 9K3aMEH
mekywasi, MPoMexymoyHeasi

KoHTponbHO-u3MepuTenbHbIA maTepuan Ne_2

Teopus:

1. BeiBecTr nepBbliii 3aMeyaTelIbHbIN MPEaE.
2. Jlokazath TeopeMy Kol 0 MpoMeKyTOUHBIX 3HAUCHUAX (DYHKIIUH.
3. 'eomerpuueckuii cmbica nuddepennumana.

IIpakrTuka:

1. f(X) - pa3peiBHasg QpyHkuus. f ’ (X) - pa3pbiBHas GyHKIIMS?
2. d(sinx) =2
nx

3. Beluuciaurs: J' idx,
X

[IpenonaBatens / mpod. 3yb6osa C.II./



Komnnekt KMM Nel (3k3ameH)
B BI'Y 038.824-2013

YTBEPXXOAHKO
3aBeaylowmnmn kadepon MaTemaTUyeckoro aHanmsa

C% Baes A.L.
nodnucs, pacuwugposka noonucu

_30.08.2019

HanpaeneHune nogrotosku / cneyunanbHocTb_10.05.04 HdopmaunoHHo-
aHanuTuyeckune cucteMbl 6esonacHoCcTu
AucunnnuHa «MaTtemaTtunyeckmin aHanuma»

Bup atTectayum

npomMexyrtoyHad 9K3aMeH
mekyuwasi, MPoMeXymoyHeas

KoHTponbHoO-nsmeputenbHbin matepuan Ne_3

Teopus:

1. JlokazaTe T€OpEMyY O mpeaeiax MOHOTOHHOM TTOCJIEA0BATEIbHOCTH.
2. BbIBECTH TpPETUN 3aMEUYaTEIbHBIN MPEAE.

3. UccnenoBanue GyHKIIMU HA SKCTPEMYM MO0 BTOPOM MPOU3BOTHOM.
IIpakTHuka:

1. HeorpanuueHHas B J11000#1 OKPECTHOCTH T. X, GyHKIMS SBISETCS JIU
OECKOHEYHO OOJIBIIION?

2. (1+x) =1+nx+0(X) npu Xx—0?
X+ 2

—X.

x =1

3. BpIUMCIIUTB: I

[IpenomaBaTens / mpod. 3ybosa C.II. /



Komnnekt KMM Nel (3k3ameH)

b BI'Y 038.824-2013
YTBEP>XOAHKO
3aBeaylowmnmn kadeapon MaTtemaTMyeckoro aHanmsa

Cr baes A.Ll.
nodnucs, pacuwugposka noonucu

_30.08.2019

HanpasneHune nogrotosku / cneyunanbHocTb_10.05.04 IHdopmaumnoHHo-
aHanuTuyeckne cuctemMbl 6esonacHoCcTu
AucunnnuHa «MaTtematunyeckmin aHanuma»

Bup atTecrayum
NPOMEXYTOYHas 3K3aMeH

meKyuwas, rnpomexxymo4dHeas

KoHTponbHO-usmeputenbHbin Mmatepuan Ne_4

Teopus:

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

3. OcTtaTouHsble wieHbl popmyiibl Teitnnopa.

IIpakrTuka:

1. ChopmynupoBath U U300pa3UTh:
lim f(x)=3
X—>2—
2. f(x) - HenpepsiBHas ¢yukuws. |f(X)| - HenpepsiBHas GyHKIws ?

3. BBIYHCIIUTE: J‘ﬁ dx.



[IpenonaBatens / mpod. 3ybosa C.II./

Komnnekt KUM Ne2 (3k3ameH)

B BI'Y 038.824-2013
YTBEP>XOAKO
3aBefyowmnmn kKaeapon maTemMaTMYECKOro aHanusa

7 baes A.Ll.
nodnuce, pacwugpposka nodnucu

_30.08.2019

HanpaBneHnune nogrotosku / cneyunansHocTb_10.05.04 IHdopmaumnoHHO-
aHanuTn4eckne cuctemsl 6e3o0nacHoOCTU
AuncunnnuHa «Martematnyeckun aHanua»__

Bug attectauum
NPoOMeXyToyHas 3K3aMeH

mekyw,asi, MPoMexymoyHeasi

KoHTponbHO-u3MeputenbHbIi maTepuan Ne_1

Teopusn:
1. Beruucienue miomaam miocKon (PUrypsel, 3a1aHHOM B MOJISPHBIX

KOOpJAWHATAX.
2. ITpunmun bonbiiano — Beepmrpacca 11 mociaea0BaTeIbHOCTEN
BR",

3. Teopema [Iupuxie o cxogumoctH psiga Oypsoe.

IIpakTuka:
1. Hatitu mmomaas (QUIyphbl, OTPAaHUYEHHOW OCBIO OpJAMHAT U

JIUHUAMU Yy =tgX U yzgcosx :



+00

2. Jlath ompejeneHue HHTETpalia 1
X_
0

3. PaznoxuTh B psg mo creneHsM X QyHKIuoo Yy =cos(X—1).
4. Paznoxuts B psig Pypee Gynkumio y =|x| Ha otpeske [-7,7].

[IpenonaBaTens / mpod. 3ybosa C.II./

Komnnekt KUM Ne2 (3k3ameH)

B BI'Y 038.824-2013
YTBEPXOAHO

3aBefyowmnmn kKaeapon maTemMaTMYECKOro aHanusa

7 Baes ALl

nodnucek, pacwugpposka nodnucu

_30.08.2019

HanpaBneHnune nogrotosku / cneyunansHocTb_10.05.04 IHopmaumnoHHo-
aHanuTn4eckne cuctemsl 6e3onacHoOCTU
AuncunnnuHa «Marematunyeckun aHanua»__

Bug atTectauum
NPoOMeXyToyHas 3K3aMeH

mekywasi, MPoMexymoyHeasi
KoHTponbHO-u3MepuTtenbHbin MaTepuan Ne 2

Teopusn:
1.luddbepeniupyeMocTb HHTErpaia ¢ IEPEMEHHBIM BEPXHUM

MpeaAcioMm.

2.Kputepuit Ko cxoauMocT HECOOCTBEHHBIX HHTETPAJIOB.

3.Ipemen f:R" > RL [Ipenen o MHOXKECTBY, 110 HAIIPABJIICHUIO.

[Tpumepsl.

IIpakTuka:
1.HaiiTu pimHy Oyrd napabonbl  y=2x° OT €€ BepIIMHBI 0 TOYKH

(1,2).



eldt
S mudepeHIupyeMoOi mpu

X
2 SBnsercst mu dynkuma F(X) = I
—X

x>07?
3. Pa3noxuts B psia no crenensm X GyHKuo y=sin(x+1).4.
Paznoxuts B psaag @ypbe PyHKIMIO Y =SigNn X Ha OTpe3Ke [—7[, 7z].

[IpenonaBaTens / mpod. 3ybosa C.II./

Komnnekt KUM Ne2 (3k3ameH)

B BI'Y 038.824-2013
YTBEP>XOAKO
3aBeqyowmnmn kaenpon MmaTeMaTUYeCKoro aHanusa

% Baes A.L.

noodnucek, pacwugpposka nodnucu

_30.08.2019

HanpaBneHnune nogrotosku / cneyunansHocTb_10.05.04 IHdopmaumnoHHo-
aHanuTn4eckne cuctemsl 6e3onacHoCTU
AuncunnnuHa «Martematnyeckun aHanua»__

Bupg atTectauum
NPoOMeXyToyHas 3K3aMeH

mekKywas, npoMexymoyHeas
KoHTponbHO-nameputenbHbIn maTtepuan Ne_3

Teopus:
1. dopMymna JUIs BEIYHCICHHUS MPOU3BOIHOM (110 ®pemre) f : R — RL

2. TeopeMa 0 CyHICCTBOBAHUU paInyCa CXOAUMOCTH CTCIICHHOI'O pAAA.

L X .
3. Paznoxenue GyHKIMA € U COSX B CTEIICHHOM PsJI.

IIpakrTuka:
t+1

djsmMX

=? (x>1).
it | (x>1)



2
dx
2. Ilpu Kakux a CXOAUTCA UHTErpal '[ —7?

2 (2-%)"

3. UccnenoBath Ha CXOJUMOCTh UM AOCOJIOTHYIO CXOJMMOCTBH PSiJI

i(—l)” (1—cos ).
n=1 n

4. Paznoxuts B psag Dypee QpyHKIHIO Y = Sign (x3) Ha 0Tpe3

[IpenonaBarens / mpod. 3ybo

Komnnekt KUM Ne2 (3k3ameH)

ke [-7,7].

Ba C.II. /

b BI'Y 038.824-2013

3aBeayloWwmnmn kKadgeapon matemaTuye

=

YTBEPXOAHO
CKOro aHanusa

Baes A.L.

pacwugposka noodnucu

HanpaBneHnune nogrotosku / cneyunansHocTb_10.05.04 IHopmaumnoHHo-
aHanuTn4eckne cuctemsl 6e3o0nacHoOCTU
AuncunnnuHa «Maremartunyeckun aHanua»__

Bupg atTectauum
NPoOMeXyToyHas 3K3aMeH

_30.08.2019

meKyuwas, rnpomexxymo4dHeas

KoHTponbHO-nusmeputenbHbin matepuan Ne_4

Teopus:

1. MaTerprpoBanHne o 4acTsM B OIPEACIEHHOM HUHTErpajae.

2. Beruucienue Macchl Jyrd KPUBOM.

3. ®opmyna Teitnopa mis f: RN — rRL

IIpakTuka:
1.Haittu momanbs (Gurypbl, OrpaHUYEHHON KPUBBIMU:
1 x?
y= 0 y=—.

14 x2 2



10

In|X|dx
2. JlaTb ompeneneHne WHTErpaia j —_—

- x-1

2%
3. Pa3noxuTh B psijl 1O CTENECHIM X (PYHKIHIO Y =€

4. Paznoxuts B psag Dypre QyHKIUIO Y = Sign (X5) Ha oTpeske [—7,7].

[IpenomaBaTens / mpod. 3ybosa C.II./

Komnnekt KUM Ne3 (3k3ameH)

b BI'Y 038.824-2013
YTBEP>XOAKO
3aBeaylowmnmn kadeapon MaTtemaTUyeckoro aHanmsa

7 baes A.Ll.
nodnucs, pacuwugposka noonucu

_30.08.2019

HanpasneHnune nogrotosku / cneyunanbHocTb_10.05.04 IHdopmaumnoHHo-
aHanuTnyeckune cucteMbl 6es3onacHoCcTu
AucunnnuHa «MaTtemaTtunyeckmin aHanuma»

Bup atTectayum
NPOMEXYTOYHAs 3K3aMeH

meKyuwas, rnpomexxymo4dHeas

KoHTponbHO-uameputenbHbin matepuan Ne_1

Teopus:
1. InddepennrpyeMocTb COOCTBEHHOTO MHTErpalia, 3aBUCAILIETO OT
napamerpa.
2. CBeneHHEe JBOMHOTO MHTErpaia K HIOBTOPHOMY.
3. HupKyJsuusi BEKTOPHOTO MO BOJIb 3aMKHYTOT'O KOHTYpA.

IIpakrTuka:
1. Haittu 00BEM Tesa, OrpaHUYEHHOTO TOBEPXHOCTIMMU:

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



” xdv =7 V- Teno, OrpaHuYeHHOE TOBEPXHOCTIAMU
Vv

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

3. Haiitu morok moiis F= (X, Y, Z)

2 2 2
gyepe3 MOBEPXHOCTh X +y =R, 0<z<H.

[IpenonaBarens / mpod. 3yb6osa C.II./

Komnnekt KMM Ne3 (3k3ameH)

B BI'Y 038.824-2013
YTBEP>XOAIO

3aBeaylowmnmn kadeapon MaTtemaTUyeckoro aHanmsa

C/ Baes A.L.
nodnucs, pacuwugposka noonucu

_30.08.2019

HanpaeneHnune nogrotosku / cneunanbHocTb_10.05.04 MHdopmaumMoOHHO-

aHanuTuyeckne cnucteMbl 6e3onacHoCTu
AvcumnnnuHa «Martematunyeckun aHanua»__

Bup atTecrayum
NPOMEXYTOYHAs 3K3aMeH

meKyuwas, rnpomexxymo4dHeas
KoHTponbHO-uameputenbHbin matepuan Ne_2

Teopus:
1. HempephIBHOCTH COOCTBEHHOT'O MHTErpaia, 3aBUCAIIECTO OT
napamerpa.
2. Onpenenenne TpOMHOTO UHTETpala.
3. ConeHonmaibHOE TIOJIE.

IIpakTuka:
1. Haiftu 00BEM Tesa, OrpaHUYEHHOTO TOBEPXHOCTIMMU:

y=+/X, y=2Jx, z=0, x+z=6.



2. j H yd =" V- Teo, OrpaHUYeHHOE TOBEPXHOCTIMU
\Y

22=x2, z=0,y=0, y=0x, 3x+2y=12.
3. Jlokas3ars:
div(f-a)=(grad f,a)+ f -diva,

e f=1f(xy,2), a=(aa,,a,).
[IpenomaBaTens / mpod. 3ybosa C.II. /

Komnnekt KUM Ne3 (3k3ameH)

b BI'Y 038.824-2013
YTBEP>XOAKO
3aBeaylowmnmn kadeapon MaTemaTUyeckoro aHanmsa

C/ Baes A.L.
nodnucs, pacuwugposka noonucu

_30.08.2019

HanpasneHune nogrotosku / cneyunansHocTb_10.05.04 HdopmaumnoHHo-
aHanuTuyeckune cuctemMbl 6esonacHocTu
AucunnnuHa «MaTtematmnyeckmin aHanma»

Bup atTecrayum
NPOMEXYTOYHAas 3K3aMeH

meKyuwas, rnpomexxymo4dHeas

KoHTponbHO-u3MeputenbHbIi maTepuan Ne_3

Teopusn:
1. PaBHOMEpHAas CXOAMMOCTh HECOOCTBEHHOT'O MHTETpaja, 3aBUCSIIETO
OT IapaMeTpa.
2. Onpenenenre IBOMHOTO UHTErpaia.
3. IloTeHimanasrHOE TOJIE.

IIpakTuka:
1. Haittu 00bEM TENa, OTPAHUYEHHOTO TMOBEPXHOCTSIMH:

z=x?+y% x+y=1, x=0,y=0,z=0.



2. J‘ _U(X + y)d V=7 V- Teno, orpaHMYEHHOE MOBEPXHOCTAMH
\Y

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

3. Jlokas3arh:

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

e f=Ff(Xy,2), r=(r.r,.r).

[IpenonaBaTenb / pod. 3yb6osa C.II./

Komnnekt KMM Ne3 (3k3ameH)

b BI'Y 038.824-2013
YTBEP>XOAKO
3aBefyowmnmn kKaeapon matemMaTM4EeCKOro aHanusa

7 baes A.Ll.
noodnuce, pacwugpposka nodnucu

_30.08.2019

HanpasneHune nogrotosku / cneyunanbHocTb_10.05.04 IHpopmaLumnoHHo-
aHanuTnyeckne cucteMbl 6esonacHoCcTu
AucunnnuHa «MaTtematmnyeckmin aHanma»

Bup atTecrayum
NPOMEXYTOYHAas 3K3aMeH

mekywasi, MPoMeXymoyHeasi

KoHTponbHO-u3mepuTenbHbI matepuan Ne_4

Teopusn:
1. [Ipr3HaKu paBHOMEPHOU CXOJAMMOCTH HECOOCTBEHHOTO MHTETpaa,
3aBUCSALLIErO OT apaMeTpa.
2. 3aMeHa MepEeMEHHBIX B IBOMHOM MHTETpaJe.
3. Buxps nosns.

IIpakTuka:
1. Haiittu 00BbEM Te€mNa, OTPAaHMYEHHOTO TOBEPXHOCTSAMMU:



z=x*+y% z=0, y=1, y=2x, y=6-x.
2. j ” zdvo =7 V- Teno, orpaHNYEHHOE TOBEPXHOCTAMH

Vv

z=x2+y2, z=0,y=1 y=2X, y=6—X.

3. HaliTu OUpKYJSALHUIO MO F= (—y, X,O)

BJIOJIb JIMHUU (X — 2)2 + y2 = 2.

[IpenogaBaTens / mpod. 3ybosa C.II./

Komnnekt KUM Ne1 (3auyerT)
B BI'Y 038.824-2013
YTBEPXOAKO

3aBefyowmnmn kKaeapon maTemMaTMY4ECKOro aHanusa

7 baes A.Ll.
nodnucs, pacuwugposka noonucu

_30.08.2019

HanpasneHune nogrotosku / cneyunanbHocTb_10.05.04 IHdopmaumnoHHo-
aHanuTuyeckune cucteMbl 6esonacHoCcTu
AucunnnuHa «MaTtematnyecknin aHanma»

Bup atTecrayum

npomMexyTovyHas 3a4eT
mekyuw,asi, MPoMeXymoyHeas

KoHTponbHO-uameputenbHbin matepuan Ne_1

3agauva 1. [loxasats, uto lima, =a (ykazare N (8)).

Nn—o0
2n®
a,=—-, a=2
n° —2

3ajgaua 2. BeIUUCIUTG TIPE/IeIibl YUCIOBBIX MOCIEI0BATEILHOCTEH.

”"*m"o (1- n)3 —(1+ n)3 '



3agaua 3. Berauciuth npesensl YUCIOBBIX IMOCISI0BATEILHOCTEH.
lim 3/5n2 + 4on® +1

”*“’(nmﬂ)m'

[IpenonaBatens / nou. HaseioBa M.B. /

Komnnekt KUM Ne2 (3auerT)
b BI'Y 038.824-2013
YTBEPXIAKO

3aBefyowmnmn kKaeapon matemMaTM4eCcKoro aHanumsa

% Baes A.J.
nodnuce, pacwugpposka nodnucu

_30.08.2019

HanpaBneHnune nogrotosku / cneyunansHocTb_10.05.04 IHdopmaumnoHHO-
aHanuTn4eckne cuctemsl 6e3o0nacHoOCTU
AuncunnnuHa «Martematunyeckun aHanua»__

Bug attectauum

NPOoMeXyTo4Hasd 3adveT
mekywasi, MPoMexymoyHeasi

KoHTponbHO-u3MepuTenbHbIA maTepuan Ne_2

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

1)y=4—x2, 2) r=4sin3p, r=2 (r>2)
y = x> —2X. v e

3agaua 2. Beruucnouts o0beM Tena, 0Opa3oBaHHOTO BpalieHUEM (UTYPHI,

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

3apava 3. Beruucnuth 1uHY yTd KPUBOMW, 3aIaHHON ypaBHEHUEM

x? Inx

———, 1<x<2.
4

[Ipenonasatens / non. laBbinoBa M.b. /



Komnnekt KUM Ne3 (3aueT)

B BI'Y 038.824-2013
YTBEP>OAIO

3aBeaylowmnmn kadeapon MaTemaTMyeckoro aHanmsa

c/ baes A.Ll.

nodnucs, pacuwugposka nodnucu

_30.08.2019

HanpasneHune noarotosku / cneyunanbHocTb_10.05.04 IHopmMaunoHHo-
aHanuTuyeckune cucteMbl 6esonacHocTu
AuncunnnuHa «MaTtemaTtunyecknn aHanuma»

Bug atTectaunmn _NpomMexyToyHas

andbdepeHUMpoBaHHbLIM  3a4eT

KoHTponbHO-u3MeputenbHbIi maTepuan Ne_3

1. BblMUCAUTL BOWMHOW MHTErpan:

I_[(X—Y)dXdY, rmeD: y=2-x°, y=2x-1

D

2. BbluMcnuTb OBOMHOM MHTErpan:

II(X+ZY)dXdY, roeD: Y=X , y=

D

2X, X=2, x=3

3. Bbl4MCNUTL KPUBOSNIMHENHBIA UHTErparn:

I(Xz —y*)dx+ Xydy rpe L: otpesok AB A(1;1), B(3;4)

L

[Ipenonasarens

/ mou. JlaBermoBa M.b. /

OnucaHune TexHonornu npoBeneHunsn npome)KyTquoFl aTTecTtauumun

Co0ecenoBanue o OusieTam K SK3aMeHY

Tpeﬁonaﬂnﬂ K BBIINIOJTHCHU IO 33}13HI/II7[, IKAJbl 1 KPUTCPUH OLICHUBAHUSA

Kputepumn oueHuBaHuA YpoBeHb LLikana oueHokK
KoMneTeHunn cthopmMmmnpoBaHHOCTHU
KOMMNeTeHUnn

O6yuvatowmnmncsa He Bnageet
OCHOBaMu Yy4ebBHO-NPOrpaMmMHOro
mMartepuana, obGHapyxunBaeT
npobenbl B 3HAHUAX OCHOBHOIO
y4eBHO-NPOrpamMmMHOro

«HeynoBneTBopUTEnNbHO»




mMaTtepumana, gonyckaet
npuHUunmarnbHble OLINGKK B
BbIMONIHEHNN  NPeayCMOTPEHHbIX

nporpaMmmonm 3aJaHumn. Kak
npasuno, oLeHKa
"HeyaoBneTBOpUTENBHO"

CTaBUTCS CTyAEeHTaM, KOTopble He
MOrYT NPOAOIKUTL 00yYeHne nnm
NPUCTYNUTb K NpOoddeCCMOHaNbHON
AeATeNIbHOCTU MO OKOHYaHuu
BYy3a 6e3  [OonornHUTEnNbHbIX
3aHATMA NO COOTBETCTBYIOLLEN
ANCUMNIInHe.

Obyuvatowmncs Bnageet
3HAHUAMKM  OCHOBHOMO  y4ebHo-
nporpaMMHOro  mMartepuana B
obbeme, HeoOxoguMmoMm  Ans
AansHenwen y4eObl n
npeacrosien paboThl no
cneumnanbHOCTU, chnpaBngeTcs C
BbINOJIHEHMEM 3a4aHunn,
nNpeaycMOTPEHHbIX MPOrpaMmon,
3HaKOM C OCHOBHOW nuTepaTypon,
pekoMeHO0BaHHON MNporpamMMon.
Kak npasuno, oLieHKa
"yOoBreTBopuTenNsLHO"
BbICTaBNseTCH CcTyaeHTam,
AOMNYCTUBLLUMM  MOrpPeLHoCTn B
OTBETE Ha 3K3aMeHe U” npu
BbIMOSTHEHUN  3K3aMEHaLMNOHHbIX
3aJaHun, HO obnapaowmm
Heob6Xo4MMbIMIN 3HAHUAMWN ONS X
yCTpPaHEeHNs nog pPyKOBOOCTBOM
npenogasatens. OueHka
«y00BNETBOPUTENBHO»
BbICTaBMSAETCHA, €CNU  CTYAEHT
3HaeT Bce onpegeneHns no
KOHTPOJSIbHO-U3MEPUTENBHOMY
MaTtepuany u MOXeT peLlnTb XOTA
Obl OANH NpaKTU4ECKNN NpumMep

[MoporoBbin

"YpoBneTBoputesnibHo"

O6yuatowmnca NMOJTHOCTbIO
Bnageet 3HaHUAMKN  y4ebHo-
NporpamMmMHoOro maTepuana,
yCneLHo BbIMONHAET
npeanycMOTPEHHbIE B MporpamMmme
3afaHnsi,  YCBOWT  OCHOBHYH
nntepaTypy, PEKOMEHOOBAHHYO B
nporpamme. Kak npaBuno, oueHka

"xopoLuo" BbICTaBNAeTCS
cTygeHTam, NoKasaBLUMM
cuctTemMaTn4eCcKum xapakrep

3HaHWM NO  AucuMNnNuHE U
CMOCOOHbLIM K nx

JlocTaTouHbIN

"Xopowo"




CaMOCTOATENBHOMY MOMOSTHEHUIO
" obHoBnNEHUIO B xoae
AanbHenwen yyebHon paboTtbl u

npodeccnoHanbHoOn
JEeATENbHOCTW. OueHka
«XOPOLLO» BbICTaBnsAeTCcA

CTYOEHTY, €CNN OH NPaBUITbHO U B
NnofHomM oGbeme OTBETUN Ha Bce
TeopeTuyeckme BOMnpockl buneta,
HO He [OoMyCTWUM MOrpPeLHoCT B
NpakTU4YECKNX NpuMepax

OueHka «OTIIUYHO»
BbICTaBNSAETCS oby4yarowmmcs,
OBGHapyXMBLUMM  BCECTOPOHHEE,
cuctematudeckoe K - rnybokoe
3HaHMe  y4ebHO-nporpamMMHOro
matepuana, ymeHue CcBOOOAHO

BbIMOSHATb 3aaHus,
npeaycMOTPEHHbIE  NPOrpammon,
YCBOVBLLIMI OCHOBHY!0 7

3HAKOMbIK C  [OOMOJSIHUTENIBbHOW
nntepaTypon, pPeKkoMeHOOBaHHOW

nporpamMmon. Kak  npasuno,
oueHka "oTnMYHO" BbiCTaBNAETCA
cTygeHTam, YCBOUBLUNM

B3aMMOCBSA3b OCHOBHbIX MOHATUI
ANCUMNITMHBbI B UX 3HAYeHMM Ans
npuobpeTtaemon npodeccuu,
NPOSIBMBLLMM TBOpYeckune
CNocobHOCTHU B NOHUMAaHUN,
N3NOXEHUM U  NCMNONb30BaHUK
y4eBHO-NpOorpamMmMHOro
matepmana. OueHka «OTIMYHO»
BbICTaBNSIETCHA, €Cnn CTYOEHT B
nonHom ob6beme UM NpaBUIbHO
OTBETUT Ha BCe  BOMNPOCHI
KOHTPOSbHO-N3MEePUTENBHOIO
mMartepwuana (kak Ha
TeopeTu4eckyto, Tak U  Ha
NPaKTUYECKYH YacTn)

[NoBbIWEHHbIN

"OTnnYHO"

«3ayTeHo» BbICTaBnsieTCs
CTYOEHTY, KOTOPbIA  MPOYHO
ycBOWS npenycMOTPEHHbIN
nporpaMMHbIii martepuarn;

npaBubHO, apryMeHTUpOBaHO
OTBETUT Ha BCe BOMPOCHI, C
npuBeaeHNemM NpUMepOB;
nokasarn rny6okue
CUCTEMATU3NPOBAHHbIE  3HAHMS,
BnageeT NpuemMamMu paccyxaeHus
M conoctaBnseT Matepuan u3
pasHblX  WCTOYHUKOB:  TEOPWUIO
CBSI3bIBAET C NPAKTUKOW, APYTMMU

JlocTaTouHbIN

«3a4YTeHO»




TeMamMun [OaHHOro Kypca, Apyrux
nzydyaemblx  npegmeToB;  6e3
OLWMOOK BbIMOMHUI MpaKTUYecKoe
3agaHve.

Ob64gaszaTenibHbIM  YCIIOBMEM
BbICTaBEHHON OLEHKN sIBRsieTCs

npaBunbHoe peLueHune
npeanoXxeHHbIX npumepos (60%)
[ononHutensHbIM yCrnoBuem

NMONyyYeHNss OLEHKM  «3a4uTeHO»
MOryT CTaTb XOpOoLUME YCrnexu npwu
BbINOJTHEHNM CaMOCTOSATENBHOW U
KOHTPOJSIbHON paboThl,
cuctematmndeckas aKTMBHas
paboTa Ha  JIEKUMOHHbIX W
NPaKTUYECKNX 3aHATUSIX.

«He 3ayteHO» BbicTaBnsercs
CTYOEHTY, KOTOPbIA He cripaBurcs
¢ 50% BonpocoB U1 3agaHui
OuvneTta, B oOTBeTax Ha pfpyrue
BOMpPOCHI AOonycTun
CyLLeCTBEHHbIe oLno6KN. He
MOXeT OTBETUTb Ha
JONONHUTESNbHbIE BOMNPOCHI,
npeanoXeHHble
npenogaBartenem.

«He 3auteHO»




