MNHOBPHAYKM POCCUN
®EOEPAINBHOE MOCYAAPCTBEHHOE BIODKETHOE OBPA3OBATE/IBbHOE YYPEXXOEHUE
BbICLLEIO OBPA3OBAHUA
«BOPOHEXXCKWW rOCYAAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BrI'Y»)

YTBEPXOAIO

of

/ 3aBepyrowmii kacegpon
MamemamuquK?E/o u I'IpUKJ'IaaHOé!O aHarsu3sa

/ AN. WawkuH
nodnuck, pacwugposka nodnucu
/ 23.03.2024 .

PABEOYASA NPOrPAMMA YYEEHOW AUCLNNUHbBI
B1.0.11 MaTtemaTuyeckun aHanus
Kod u HaumeHosaHue OUCL(UI'IHUHbI 8 coomeemcmeuu ¢ yqeﬁHblM rniaHom
1. Koa n HaumeHoBaHWe HanpaBneHUs NOAroTOBKWU/CNeunanbHOCTH:
01.03.02 MNpuknagHaa matemaTnka u MHpopmaTuka

2. Npocmnb noaroToBKM/cNeunanmM3aumsa: NpoeKTUpPoBaHMe U pa3paboTka MH(OPMaLMOHHbIX
cuctem

3. KBanudmkaumsa BbinyckHuka: bakanasp
4. ®opma obGyyeHuUA: o4Has

5. Kacheppa, oTBevalowas 3a peanusauuio AUCLUNIINHbI: MaTeMaTU4eCKOro U NPUKNagHoro
aHanusa

6. CocTtaBuTenu nporpaMmmbi:

WawkuH AnekcaHOp MeaHosuyY
Lokmop ¢u3suko- lNpogbeccop
MamemMamu4ecKux HayK

Jlsaxoe Jlee Hukonaeeu4
Lokmop ¢u3suko- lNpogbeccop
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KaHdudam cpusuko- JoueHm
MamemMamu4yeckux HayK

Bbbikoea Mapusi UcopeeHa
KaHdudam ¢pusuko- HoueHm
MamemMamu4ecKux HayK

YkpauHckul lNasen Cepzeesuy

7. Pekomengosana: HMC 22 maprta 2024 roaa, mpotokoi No5

ommMmemKku o NpodneHUU 8HOCSIMCS 8PYHHYIO)

8. YuebHbIN rop: 2024/2025 CemecTp(bl): 1-3



9.llenu 1 3apaum y4uebHOM ANCLMNIIUHBI

Llensto  ocBoeHWa AuCUMNAWHBI  MaTemMaTU4ecKoro aHanmsa 4BrseTcd  M3YyYeHUMe  OCHOBHbIX
MaTteMaTuyecKkux MOHATUI, UX B3aUMOCBA3M U pas3BUTULA, a TaKkKe OoTBevyalluMx UM MeToOoB,
ncnonb3yemblx ANA aHanusa, MOAEeNVpOoBaHWS W pelleHus npuknagHblXx 3agad.B 3agadnm kypca
MaTeMaTU4eCcKoro aHanusa BXoasT: passuTue anropuTMUYECcKoro U Normyeckoro MbllUneHust CTyOeHTOB,
oBnageHve MeTogamMu UCCREeAOBaHWUS U pelleHuMs MaTemMaTMyeckmx 3agad, BblpaboTka y CTyAEeHTOB
YMEHUSI CaMOCTOATENbHO pacliMpATb CBOM MateMaTudeckue 3HaHus U NPOBOAMTL MaTeMaTudecKun
aHanu3a npuknagHblx 3agad.

Oucumnnuna B1.0.11 Martematudeckni aHanua obecneuynmBaeT nNpuobpeTeHne 3HaHWA U YMEHUN B
COOTBETCTBMU C rocyAapCTBeHHbIM obpasoBaTernbHbIM CTaH4apTOM, COAENCTBYET (DyHAaMeHTansauum
obpasoBaHus, (POPMUPOBAHNIO MUPOBO33PEHUS U Pa3BUTUIO CUCTEMHOIO MblwneHns. OHa 3HakoMuT
CTYOEHTOB C OCHOBHbIMM MOHATUAMM W MeTodamMu Teopun npefenos, AuddepeHunanbHOro wu
WHTErpanbHOro  UCHUCNEHUs (OYHKUMA OAHOMO0 UM HECKOSbKUX OEeNCTBUTENbHLIX MNEepPEeMEHHbIX.
OucuunnuHa sensetca 6a3oBoV AN M3yYeHUs BCeX MaTeMaTU4ecKuX M creuumarbHbiX AUCUUMNH.
3HaHMA U npakTU4eckMe HaBblkW, Mofy4veHHble no aucuunnuHe B1.0.11 MaTemaTuuyeckun aHanus,
NCNONb3YITCA CTyAeHTaMyM Mpu  U3ydyeHun obLenpodeccMoHanbHbIX OUCUMMIMH, a Takke npwu
BbINOSIHEHMM KYPCOBbIX Y AOMALLHUX paboT.

TpeboBaHuA K pesdyrnbTataM OCBOEHUS coaepXXaHus QUCLUNITNHDI:

Oucumnnuna B1.0.11 MatemaTtnyeckun aHanmM3 OTHOCUTCA K OasoBor 4actu MaTemaTuyeckoro u
ecTecTBeHHOHay4Horo uukna. OHa obecneunBaeT dpyHOaMeHTanbHble 3HaHMSA U OPMUPYET YMEHUS U
HaBblkW, HEOBXOAMMbIE OS5 U3y4eHUs BCeX MaTeMaTUYECKUX OUCLUMIIVH.

B pesynbTaTte U3yyeHus OUCUUNNUHLI CTYAEHT JOSTKEH:

3HaTb :

OCHOBHblE MOMOXEHUS Teopun npeaenoB W HeEMNpepbiBHbIX  (OYHKUUA, TEOpUM YUCHOBbIX W
YHKUMOHAamNbHbBIX PAOOB, TEOPUM UHTErparnos, 3aBUCALLMX OT NapamMeTpa, TEOPUN HEABHbLIX (PYHKLMI K
ee npuroXeHne K 3ajadaM Ha YCNOBHbIA 3KCTPEMyM, Teopun Mond; OCHOBHble TeopeMbl
andepeHLMansHOro U MHTerpasnibHoOro UcHNCReHna PYHKUMN OAHOMO U HECKOSTbKUX NepeMEHHbIX.
YMeThb:

onpenensatb BO3MOXHOCTU MPUMEHEHUS TEOPETUYECKUX MOSMIOKEHUA U MEeTOAOB MaTemMaTU4ecKoro
aHanmsa Ong NoCTaHOBKW U peLleHUsa KOHKPETHbIX NpuKnagHblX 3aady; pellaTtb OCHOBHble 3ajayn Ha
BblUMCHEeHNe npegenioB OyHKUUK, UX AnddepeHunpoBaHMe U WHTErpMpoBaHWe, Ha BblYUCIIEHME
WHTerpanoB, Ha pasnoxeHue YHKUMA B paabl; NPOU3BOAUTL OLEHKY KadecTBa NOSTyYeHHbIX peLLeHuin
npuknagHbIX 3afad; WMCNorib3oBaTbh anropuTMUYEecKMe npuemMbl pelleHns CcTaHdapTHbIX 3adad U1
BblpaboTaTb CNOCOBHOCTb reOMEeTPUYECKOro BMAEHUS (popManbHOro annaparta AUMCUMNIIMHBLI C OOHOW
CTOPOHbl W YyMeHue ¢opManuM3oBaTb B TepMUHaX AUCUUNNAWHBI 33a4a4n reoMeTpUYeckoro W
aHanMTUYeCcKoro xapakrepa ¢ Apyrou.

Bnapetb:

CTaHOapTHbIMM MeTodamMu M MOAEeNAMM MaTeMaTU4ecKoro aHamm3a M UX NPUMEHEHMEM K PeLUeHUto
npuknagHeIX 3agav

10. MecTo y4yebHOM AucuMNNuHbI B cTpyKType OOIM: dncuunnunHa oTHOCUTCS K 06s3aTenbHOn YacTu
MaTeMaTUYeCKoro U eCTeCTBEHHOHay4YHOro uukna. [na OocBOeHWs AMCUMMIAWHBLI CTYOEHT [AOSKeH
BnageTb BXOAHbIMW 3HaHWsSMW B oObemMe Kypca MaTemMaTuku (aucumnnuHbl «Anrebpa v Hadana
aHanusa» n «'eometpusa») cpegHen wkonbl. N3yvyenne ancumnnmubl 51.0.11 MaTemaTtnyeckun aHanus
OCyLLEeCTBMSeTCA B TECHOM B3aMMOAENCTBUMN C ancuunnnHamm «Anrebpa», «[uckpeTtHas matemartumka»,
«MHdopmaTka u nporpamMmmupoBaHue»,. [OucumnnnHa «Mamemamudyeckul aHanu3» sBNseTcs
npeaLwecTByloWen 1 HeobxogMMon AN U3YYeHUs BCEX MaTeMaTU4eCcKUX AUCUUNANH U AUCUUNINH
KOMMbIOTEPHOrO UuKna y4ebHoro nnaHa

11. MNnaHupyemble pe3ynbTaTbl 00y4YeHUsA NO AUCUUNNIUHE/MOAYNIO (3HAHUA, YMeHUsA, HaBbIKWN),
COOTHECEHHble C nNaHMpyeMbiMU pe3yfbTaTaMuM OCBOEHUSI OOpa3oBaTeNnbHOM MporpamMmmbl
(koMneTeHUUAMM) U1 UHAUKATOPAMUN UX OOCTUXKEHUA:

Kog | Hassanue | Kog(bl) NHoukaTop(bl) MnaHnpyemble pesdynbTatbl 06y4eHus
KOMNeTeHuu
n
YK- | CnocobeH UYK - | AHanusupyeT 3HaTb: OCHOBHbIE NOMOXEHWUSI, 3aKOHbI U
1; | ocywecTtBng 1.1. | npobnemHyto cutyaumo | Metoabl yHOAMEHTaNbHON MaTeEMaTUKM 1
Tb MOWCK, KaK CMCTeMy, BblSiBNSS €CTEeCTBEHHO-MaTeEMaTUYECKNX OUCLIMNITVH




KpUTUYECKM ee cocTaBnsLme 1 A8 MOHUMaHUSA CYLLHOCTW NpoBreMbi:
" aHanu3 n CBSA3N MeXQy HUMMU. OCHOBHbI€ NMOMNOXEHNsI TEOPUM NPESENOB U
CUHTE3 UYK - | Ucnonbaysa noruko- HenpepbIBHbIX YHKLUNA, TEOPUN YACNOBBIX U
nHdopmaum 1.2. | MeTogonormyeckun PYHKLMOHAamNbHbLIX PSAOB, TEOPUK
n, WHCTPYMEHTapuHn, WHTerpanos, 3aBUCALLMX OT NapameTpa,
NPUMEHSATb KpUTUYECKM OLleHMBaeT Teopun HesBHbIX PYHKUNA N ee NPUNoXeHne
CUCTEMHbIN HaOeXHOCTb UCTOYHMKOB | K 3aa4am Ha YCNOBHbIN 3KCTPEMYM, TEOPUN
noaxon Ans NMHopmaumu, nons, OCHOBHbIE TEeOpeMbl
peLueHns COBPEMEHHbIX AandbdepeHunansHOro n MHTerpanbHoro
NMOCTaBIEHH KoHLenumn ncuncnenns QyHKLUUn 0OQHOro N HECKOMbKNX
bIX 3a4ay dounocodckoro u nepeMeHHbIX.
coumnanbHoro xapaktepa | YMeTb: NPUBOAUTb Hay4yHble MOMOXEHUs U
B CBOEWN NpeamMeTHOMN daktbl  gna 0BOCHOBaHMSA  CYLLHOCTM
obnactu. npobnemel onpeaendatb BO3MOXHOCTU
NPUMEHEHUS TEOpPeTUYECKUX MOMNOXEHUA U
METOOOB MaTemMaTM4yecKoro adanusa pnns
MOCTAHOBKM U peleHns  KOHKPETHbIX
npuKnagHbIX 3ajad; pewaTtb OCHOBHbIE
3a[a4M Ha BbluMCREHne npenenoB yHKUNN,
nx anddepeHuupoBaHue "
WHTEerpupoBaHue, Ha BblYMCEHne
WHTErpanoB, Ha pasnoxeHne QYHKUUA B
psabl;  NPOM3BOAUTL  OLEHKY  KavecTBa
MOMNyYeHHbIX pelleHun NpUKNagHblX 3agad;
ncnonb3oBaTb anropuTMmMyeckue npuemMsl
peLLeHnsa cTaHaapTHbIX 3a4a4d U BelpaboTatb
CrMOCOBHOCTb  reOMEeTPUYECKOro  BUAOEHUS
dopmanbHOro annapata AUCUMMAWHBLI C
OLHOWN CTOPOHbI M YMeHME hopmManm3oBaTh B
TepMUHax ANCUMNINHBI 3agaun
reomMeTpuyecKoro n aHanuTU4ecKoro
XapakTepa C ApYyrom.
Bnapetb: coBpeMeHHbIMM  npobnemamu
€CTEeCTBEHHbIX  Hayk W MaTemaTuKu,
CTaHOapTHbIMM  MeTogaMu U MoAensmMu
MaTemMaTU4EeCKoro aHanusa n nx
NPUMEHEHMEM K pPELUEHMIO MNPUKIagHbIX
3agad
Ol | CnocobeH NOMMK | lemoHCTpupyeT 3HaHUS | 3HAET: OCHOBHbIE MOMOXEHWUS, 3aKOHbI U
K-1 | npumeHats | - 1.1. OCHOB MeToabl yHAaMeHTanbHON MaTeMaTuku u
dyHOaMeHT dyHOaMeEHTanbLHON €CTEeCTBEHHO-MaTeEMaTUYECKUX OUCLUNITUH
anbHble MaTemMaTUKn U A8 MOHUMaHUSA CYLLHOCTW NPo6GreMbl.
3HaHUA, €CTEeCTBEHHO- YMeeT: NpuBOAWTL HayuyHble MOMOXEHUS U
NOnyYeHHbI MaTemMaTU4eCcKnx daktbl  gna 0BOCHOBaHMSA  CYLLHOCTM
e B obnactu aucumnnnuH. Cobupaer, npobriemsl.
mMaTemaTuy aHanuaunpyert u Bnageet: coBpeMeHHbIMM  npobnemamu
€CKNX n cuctemaTmsmpyeT €CTEeCTBEHHbIX HAyK 1 MateMaTuKu.
(nnn) OTEYECTBEHHYIO U
eCTeCcTBEHH 3apyBexHyo Hay4Ho-
bIX HayK, wu TEXHNYECKYI0
ncnonb3osa MHdopMaLmio No
Tb WX B npogeccmnoHasibHomn
npodeccno TemMaTuke
HanbHON NOTK | MicnonbayeT ans 3HaeT: OCHOBHble MaTeMaTuyeckmne
aeaTenbHoc | - 1.2, peLleHns npobnem, NPUINOXeHUs U PU3NYECKNE 3aKOHbI,
™ BO3HUKaOLWMX B Xo4e SABNEHNs U NPOLIECCHI, HA KOTOPbIX OCHOBAHbI

npogeccmnoHarnsLHom
OEeaTenbHOCTH

NPUHUMNbI AENCTBUSA 0O BbEKTOB
npodeccnoHasnibHoON AeATeNIbHOCTH.




COOTBETCTBYHOLL MM
dumamko-
MaTeMaTU4YeCKMI
annapat. AHanuaupyeT u
cuctemaTmsmpyet
pesynbTaThl
COOCTBEHHbIX
nccnegoBaHun,
npeacraensieT
mMarepwuarnsbl B BMae
Hay4HbIX OTYETOB,

YMeeT: oTtbupaTtb 9ddeKTUBHbIE MeToabl
peleHna npobnem, BO3HMKAKOLWMX B XoAe
npogeccnoHanbHOM AeaTensHOCTH.

Bnapeer: MeTogamMun dom3mKo-
MaTemMaTU4eckoro  MOAENUpPoBaHWa  AnS
pelweHns ecTeCTBEHHOHAaYYHbIX 3aJaHun,
TUNOBbIX 3agad B pamkax
npodreccnoHarnbHom nesTenbHOCTN n
MeTogamu aHanusa pe3ynbTaToB
MOZENUPOBaHNA W MPUHATUSA peLleHns Ha
OCHOBE MOMyY€eHHbIX pe3ynbTaToB.

B pasBuUTUM
COBPEMEHHOro
MHGOPMAaLIMOHHOIO
obulecTBa,
coOngaeT OCHOBHbIE
TpeboBaHus
MHGOPMaLMOHHOM
©e3onacHocTH

ny6nukaumn,
npeseHTaunm
NOMMK | Kputudeckn 3HaeT: KOHLienuumn HenpepbIBHOIO
-1.3. OLIEHMBAET 1 NonosHseT | obpasoBaHns B 00MacTU  eCTeCTBEHHO-
3HaHus B obnactu MaTeMaTUYECKUX OUCLIMMIIVH.
€CTEeCTBEHHOHAYYHbIX U | YMeeT: ncnonb3oBaTtb cnocoo6bl
MaTemMaTU4ecknx dopmanusaumm npobnem, BO3HUKaKOLWINX B
ancumnnuH. MpumeHseT | xoae NpodeccMoHanbHON eATENbHOCTMU.
pu3nko- Bnapgeet: 6a30BbiIMM TEXHOMNOrMAMM MOMUCKA,
MaTemMaTny4eCcKni XpaHeHnsa n npeobpasoBaHns MHGOPMaLUNA.
annapart gns
MogenMpoBaHus
(dbopmanuaaumm)
06BEKTOB UNn
NpoLEeCccoB peanbHOro
Mupa
NOMMK | MNMoHnmaeT cyLlHOCTb 1 3HaeT. CYLWHOCTb N 3Ha4YeHne nHpopmaumnm
-1.4. 3HayYeHns nHopmaumm | B pasBUTUN COBPEMEHHOIO

NMHOpPMaLMOHHOro 0bLecTBa; OCHOBbI
paboTbl B NoKanbHbIX U FNobanbHbIX CETSX;
OCHOBHble TpeboBaHUsA NHOPMaLMOHHON
6e30nacHOCTN; NpaBOBbIE OCHOBbI 3aLLNTbI U
Mepbl OTBETCTBEHHOCTU 3a HapyLUEHWS
rocyaapCTBEHHOWN TalHbl.

ymeerT:

nonb30BaTbCA NPOrpaMMHbIMKU METO4AMM
3aWwmTbl Hpopmaumm npm pabote ¢
KOMMbIOTEPHLIMU CUCTEMaMU U
OpraHn3auMoHHbIMN MepaMn 1 NpuemMamm
AHTUBMPYCHOW 3aLUUTbI.

Bnageer:

mMeTogamu noucka n obmeHa nHdopmaumen
B rnobanbHbIX U NOKamnbHbIX KOMMbIOTEPHbIX
CeTaAX; TeXHU4YeCKMMM W NporpaMMHbIMU
cpeacTBaMuM  3aliMTbl  MHGOPMaUUKM  Mpu
paboTe C KOMMNbIOTEPHBLIMN CUCTEMAMM.

12. O6bem AgMcUUNVHLI B 3a4eTHbIX eAuHMLax/yYac. (s coomeemcmsuu ¢ y4ebHbIM MIaHoM) —

19/ 684.

dopma NpoMeXyTOUYHOW aTTecTauumn (3avem/sk3ameH) 3 3ad4ema/3 sk3ameHa

13. TpyaoemKocTb No BuAam y4yebHomn paboThbl

Bua y4ebHol paboThl |

TpyooemMKoCTb




Bcero Mo cemecTpam
1 cemecTtp 2 ceMecTp 3 cemecTp

KoHTakTHas paboTa 400 128 144 128

nekumum 160 48 64 48

npakTnyeckme 240 80 80 80

B TOM uucrne: | nabopatopHble

KypcoBas pabota
CamocrosTenbHada paborta 176 70 54 52
lMpomexyTodHasa attectauuns (011 108 36 36 36
3K3aMeHa)

Utoro: 684 234 234 216

13.1. CogepxaHue QUCLUMNIUHDI

Ne | HammeHoBaHue
n/ | pasgena
n | AMCUMNNUHbI

CopeprxaHve pasgena auCUUnIuHBbI

1. Nlekuumn

Oobwme
MaTemaTun4eckme
NOHATUS,
Heobxoanmble
ANSA N3yyYeHns
MaTeMaTU4ecKoro
aHanuaa

10.

BbickasbiBaHus. Onepauun Hag BbickasbiBaHUsiMu. CBolicTBa
onepauuit Hag BbiCKasblBaHMSIMM (OQHO M3 CBOWCTB 40Ka3aTb).

OrnemeHTbl TeopuM MHOXeCTB. Onepaumm Hag MHOXECTBaMN.
CeowicTBa onepaunin Hag MHOXecTBamun (OO4HO U3 CBOWCTB goKa3aTb).
CokpalleHHble 0603Ha4YeHnsa 4ns cymm, Npon3BeLEHUN,
00beanHeHNN, NepeceYveHuni.

OT1obpaxeHus. dyHkummn. Cropbekuna. MHbekuuns. buekunsa. Obpas
MHOXecCTBa npu oTobpaxeHnn. MHOXeCTBO 3Ha4YeHUIn OTOBpaKeHus.
O6paTHoe oToGpaxkeHne. CyxeHne oTobpaxeHus. Komnosnums
oTobpaxeHui. 'pacmk oTobpaxeHus.

HeonpegeneHHble BbiCKa3biBaHWS. KBaHTOPbI CyLLIEeCTBOBaHUSA U
BceobLHocTK. MpaBuno oTp1uaHms BbicKkasbiBaHWs, 3anMCaHHOro C
NOMOLLbIO KBAHTOPOB. Jlorndeckoe cneposaHue. OTpruaHme
noru4eckoro crnegosaHus. Heobxognmoe ycnosue. [loctatoyHoe
ycrnosue. ObpaTHas Teopema. Heobxogmmoe n goctatoyHoe yCrnoBue.

MHOeCTBO BeLLeCTBEHHbIX YMcen. AKCMoMa NoSHOTI
(HENPepbLIBHOCTN) MHOXECTBA BCEX BELLECTBEHHbIX Yncen. Mogynb
BELLLECTBEHHOr0 Y1cna 1 ero reomeTpuyeckuin cmbicn. CBoncTea
moayns. N3o6paxeHne BeLEeCTBEHHbIX Yicen 4onyCTUMbIMU
AEeCATUYHBIMY APoGAMU. MpoMEXKyTKN.

OrpaHnYeHHble N HEOTPaHWYEHHbIE MHOXXECTBA YMCIIOBOW NPSIMOM.
ToYHble rpaHy YMCNOBbIX MHOXeCTB. KOppeKTHOCTb onpeaeneHus.
Mepexo K TOYHbIM rPaHsIM B HepaBeHCTBaX.

MeTtog matematundeckon nHaykumm. dopmyna énuHoma HetoToHa.

OkBMBaneHTHble MHoXecTBa. CyeTHble MHOXecTBa. CYeTHOCTb
MHOXeCTBa paunoHanbHbIX Yymcen. Teopema KaHTopa 0 HECYETHOCTHU
MHOXECTBA BEeLLECTBEHHbIX Yncern. MHOXeCTBa MOLLHOCTM KOHTUHYYM.

MpyHUKMN BROXEHHbIX OTPE3KOB. Teopema O cyLLecTBoBaHUN obLLen
TOYKW CTAMMBAOLLLENCS CUCTEMbI OTPE3KOB.

MpuHUMN BNOXEHHbIX OTPe3koB. TeopeMa 0 eaNHCTBEHHOCTH obLeit
TOYKM CTSrMBAOLLENCS CUCTEMbI OTPE3KOB.




11.

12.

13.

ApudmeTtunyeckoe npoctpaHcTeo R" . OcHOBHbIE onepauny Hag,
anemeHTamu apudmeTudeckoro npoctpaHcTea R" 1 ux ceoicTea.
CkansipHoe npousseneHune Bektopos B R" u ero ceoiictea. Crnyyam
n=1, 2,3. OTobpaxeHus R" — R™. KoopauHaTHble dyHKLMMN.

CkanspHoe npoussegeHune Bektopos B R" 1 ero ceoictea. Hopma
BekTopa B R" 1 ee cBoiicTBa: HepaBeHCTBO Kowwn-ByHAKoBCKoro-
LLiBapua, ocHOBHble HEpaBEeHCTBaA ANt HOPM. PaccToaHne mexay
Toukamu B R" u ero ceolictBa. MeTpuyeckoe npoctpaHcTeo R" .
OTtobpaxeHna R" — R™. KoopauHaTHble oyHKLMN.

CUMBOIbI “47 "=0” "” PaclumpeHHas Yncnosasi npsmasl.
PaclwupeHue npoctpaHcTea R". OKpecTHOCTM TOYEK B NPOCTPaHCTBE
R" 1 Ha yncnosoit npsamoit. OKPEeCTHOCTU BECKOHEYHbIX 3NEMEHTOB.
Teopema o BnoxeHun okpectHocter. CBOMCTBO OTAENUMOCTU MO

Xaycoopady.

. Bugbl Touek n MHoXecTB B npocTpaHcTBe R". BHyTpeHHas Touka
14.B R" B
MHOXecTBa. OTKpbITbie MHOXecTBa. MNpeaenbHas Touka MHOXeCTBa.
3aMKHYTOEe MHOXECTBO. M3onnpoBaHHas To4Ka MHOXECTBA.
Mpepen u
Hepn ﬂe LIBHOCTS 15. Mpenen oTobpaxeHus, onpeaeneHHoro Ha MHOXECTBE MEeTPUYECKOro
® Hﬁ’( BM y MPOCTPaHCTBA CO 3HAYEHUAMW B METPUYECKOM MpPOCTPaHCTBE
0%6 uameHvM (onpegenenve no Koww). HenpepbiBHble OTOOpakeHUsI B TOYKe.
Mbe pen : Mpeaen otobpaxeHuin R" — R™. KoHeYHble 1 GeckoHeuvHble npeaens..
nc?crfle OBATENbHO Mpegen no MHoxecTBy. OrpaHM4YeHHOCTb oToGpaxeHna R" — R™,
cm Toﬂex MMEILLEero KOHe4YHbIM npenes B TOYKe, B OKPECTHOCTU 3TOM

16.

17.

18.

19.

20.

TOYKMWU.

Mpenen otobpaxeHns, onpeaenieHHOro Ha MHOXeCTBe MEeTPUYECKOoro
NPOCTPaHCTBaA CO 3HAYEHUSAMUM B METPUYECKOM MpPOCTPaHCTBE
(onpepenenne no Kowwn M ero reomeTpuyeckass TpPaKTOBKa).
HenpepbiBHble 0TOGpaxeHus B Touke. MNpegen oTobpaxenuin R" —
R™. KoHeuHble M GeckoHeuHble nNpepenbl. [peden no MHOXECTBY.
EaMHCTBEeHHOCTbL Npeaena.

Mpenen otobpaxeHns, onpeaenieHHOro Ha MHOXeCTBe MEeTPUYECKOoro
MPOCTPaHCTBa CO 3Ha4YeHUsSMU B METPUYECKOM MpPOCTpPaHCTBE
(onpepenenne no Kowwn M ero reomeTpuyeckass TpPaKTOBKa).
HenpepbiBHble 0TOGpaxeHus B Touke. Mpegen oTobpaxenun R" —
R™. KoHeuHble n GeckoHeuHble npenensl. [Mpeden no MHOXeCTBY.
Kputepun npegena n HenpepbIBHOCTU OTOOpaXeHUn B TEPMUHAX
KOOPAUHATHbIX (PYHKLNMA.

BeckoHe4yHO Manble B Touke (pyHKuum R" — R. CBA3b NOHATMSA
GeCckOHEeYHO Manon B Touke OYHKUMK C NoHATUEM npegena yHKuMn B
aTon ToYke. ApncpmeTmyeckne cBoncTBa 6ECKOHEYHO MarbiX B TOYKE
dyHkumin R" — R. BeckoHeuHo manble oTobpaxeHusa R" — R™.

Mpenen otobpaxeHns, onpeaenieHHOro Ha MHOXeCTBe MEeTPUYECKOoro
NPOCTPaHCTBaA CO 3HAYEHUSAMUM B METPUYECKOM MPOCTPaHCTBE
(onpepenenne no Kowwn M ero reomeTpuyeckass TpPaKTOBKa).
HenpepbiBHble 0TOGpaxeHus B Touke. MNpegen oTobpaxenuin R" —
R™. KoHeuHble M GeckoHeyHble npepenbl. [peden no MHOXECTBY.
ApudmeTnyeckue cBoncTea npegenoB otobpaxeHun R" — R™ u
dyHkuun  R" — R. loHATME HeonpeaeneHHOCTe U pacKpbITUA
HeonpeaeneHHOCTEN.

HenpepbiBHOCTb  MOCTOAHHOM ~ (OYHKUUMM U OYHKUMK  y = x .

HenpepbIBHOCTbL CTENEHHON OYHKLMM C HaTyparnbHbIM MnokasaTenem.
MHorouneH. HenpepblBHOCTb MHOroysieHoB. PauuoHanbHas qyHKLUuS.
HenpepblBHOCTL  pauuoHanbHbIX  (PYHKUMM B To4dkax obnactu
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27.
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33.

34.

35.

36.

onpegeneHuns. BbluucneHve npefenoB paumoHarnbHbIX  QYHKUMA
OIHOW BeLleCTBEHHOW NepeMEHHOMN.

Teopema o nepexofe Kk npegeny B HepaBeHCTBAX.
Teopema 0 NPOMEXYTOUYHOM PYHKLUUK (O ABYX MUNULMOHEPAX).

MocnenoBaTeNbHOCTU TOYEK B METPMYECKOM NpOCTpaHcTBe. MNoHsaTue
npegena nocnenoBaTeNbHOCTY. reomeTpuyeckmn CMbICn
onpegeneHus npegena nocrnegoBaTenbHOCTU. [locnegoBaTenbHOCTU
Touek B R" «kak otobpaxenims N — R"  Yucnosas
nocnegoBatenbHoCTb.  beckoHeuHble npegenbl.  KoopawuHaTHble
nocnenoBaTesnibHOCTW. CeowncTBa nocnegoBaTenbHOCTEN,
BblTEKaloWwmne n3 obLmx CBOMCTB OTOOpaxeHun (apudmeTndeckme
CBOWCTBA nNpedenoB, MNepexo4 K npegeny B HepaBeHCTBaXx,
€[0VHCTBEHHOCTb npegena, OrpaHNYeHHOCTb cxoasduencs
nocnegoBaTeNbHOCTW,  CBSA3b  MOHATMA  OEeCKOHe4YHO  marnou
nocnegoBaTeNbHOCTU C MOHATMEM npegena nocneaoBaTenbHOCTH).
Kputepuit npegena nocnegosaTtenbHOCTM Todek B R" B TepmuHax
KOOPAWHATHBIX  NOCNeaoBaTeNbHOCTEN. MpenenbHasi  Touka
MHOXecCTBa (onpefeneHne N KpUTepun ¢ JokasaTenbCTBOM).

Cyu.l,eCTBOBaHI/Ie KOHEeYHOro rnpegena OrpaHI/I‘-IeHHOIZ MOHOTOHHOM
YMCIIOBOW NOCNeaoBaTENbHOCTMW.

CywectBoBaHue GeckoHe4YHoro npegena HeorpaHN4YeHHOM
MOHOTOHHOWN YMCNOBOWN NOCNef0BaTENbHOCTH.

Uucno e. OnpepeneHne n KOPPEKTHOCTb onpeaeneHus.

MognocnenosaTenesHOCTb. Teopema bornbuaHo-Beneplwitpacca ans
OrpaHMYEHHbIX YNCIIOBbIX NOCea0BaTENbHOCTEN.

MognocnegoBaTenbHOCTb. Teopema bonbuaHo-Benepwtpacca Aans
orpaHVMYeHHbIX nocrnegoBaTenbHOCTEN Tovek B npocTpaHctee R
Teopema bonbuaHo-Beneplutpacca B TepMUHax npefenbHbIX TOYEK.

MognocnegoBaTenbHOCTb. Teopema bonbuaHo-Benepwtpacca Ans
nocriegoBaTenbHOCTEN B paclUMPeHHON (DOPMYIMPOBKE.

dyHOaMeHTanbHbIe nocrnenoBaTenbHOCTH. Kputepun Kown
CXOAMMOCTU YMCIOBOW NOCIeAoBaTeNbHOCTU.

dyHOaMeHTanbHble rnocnenoBaTenbHOCTW. Kputepun Kowin
CXOOMMOCTW NMocneaoBaTenbHOCTEN Todek B npocTpaHcTee R".

YHacTnyHble npegenbl nocnefoBatenbHocTU. Teopema bonbuaHo-
BelepwTpacca B TepMuMHax 4acTuMdHbIX npegenos. [lepBoe
ornipegeneHne  BEPXHEro WU HWKHEro npeaenoB  4YMCroOBOM
nocrnegoBaTenbHOCTU. Teopema o] KOPPEKTHOCTHU nepBoro
onpeaeneHnsa. OKBMBAINEHTHOCTb MEPBOr0 M BTOPOro OnpeaereHui
(6e3 pokasaTtenbCcTBa).

lMepBoe, BTOpOe onpedeneHnss BEPXHEro W HWXKHeEro npenenos
YMCIIOBOW  MNOCrefoBaTeNbHOCTU.  JKBMUBANEHTHOCTb MepBOro U
BTOPOro onpeaeneHun.

MepBoe, BTOPOE OMNpPedeneHuss BEepXHEro M HWKHEro npeaenos
4YMCMNOBOW  MOCNEAOBATENbHOCTU. OKBUBANEHTHOCTb MEpPBOrO U
BTOpoOro onpegeneHui (6e3 paokasatenbctBa). Heobxogmmoe w
AOCTaTOYHOE YCrOBUE CXOOUMOCTW YUCIIOBOW NOCNeaoBaTeNbHOCTM B
TePMUHaX BEPXHEIO U HUXKHEro Npeaenos.

Onpegenenne leriHe npegena yHKUMM B TOYKE. OKBMBANEHTHOCTb
onpeaeneHnin Kown un etHe npegena yHKUUKU B TOUKE.

Mpenenbl pyHKUMM B TOYKE NO NOAMHOXECTBAM, MO HanpaBieHUsIM.
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Mpumep dyHKUMKM, wuMeloWwen npegenbl B TOYke MO  BCEM
HanpaBneHNaM, HO He UMeloLLEeln Npefena B 3TON TOYKe.

OpHOCTOpPOHHME  npefenbl  OYHKUUMM  OOHOW  BEeLLeCTBEHHON
nepemeHHon. Onpegenenus Kowwu n NeiHe 0g4HOCTOPOHHMX Npeaenos
dYHKUMM OOHOM nepemMeHHon B Todke. Heobxoommoe m goctaTtoyHoe
yCroBme CyLecTBOBaHUA npegena (yHKUMM OOHOM MEepeMEeHHOW B
TOYKE B TEPMUHAX OAHOCTOPOHHNX Npenernos.

Onpepenenna Kowwn un [eHe HenpepbiBHOCTU OTOOpaXeHus u
yHKUMM B Todke. Criydan n3onmpoBaHHOM TOYKM U NpeaeribHOM TOYKM
obnactn onpegeneHus yHKuMn. OLHOCTOPOHHSA HENPEpPbIBHOCTb
dyHKUMM  ogHOM nepemMeHHOW. OrpaHW4YeHHOCTb  HEenpepbIBHOM
dyHKkuuK. HenpepbiBHas kpuBas B npocTpaHcTee R".

TeopemMa O coxpaHeHUM 3HaKa HernpepbiBHONW B Touke (YHKUUM B
OKPECTHOCTW 3TOWN TOYKN.

Mpenen v HenpepbIBHOCTL Cynepno3numnmn yHKLNA.

. HenpepbIBHOCTb TPUFOHOMETPUYECKUX (PYHKLUA.
42.
43.

MepBLIN 3amevaTenbHbIN Npeden. Cneacraeus.

MNepBas Teopema Beneplitpacca 0 HenpepbiBHOM Ha OrpaHWYeHHOM
3aMKHYTOM MHOXeCTBe (PyHKLUUU.

BTopas Teopema BenepuiTpacca O HenpepbiBHOW Ha OrpaHWY4eHHOM
3aMKHYTOM MHOXeCTBe (OYHKLUN.

O606LeHne TeopeM Beleplutpacca Ha criydait otobpaxkeHun R" —
Rm

Teopema BonbLaHo-KoLwmn 0 NpoMEXyTO4YHOM 3Ha4YE€HMM HEMPEPLIBHOW
Ha oTpe3Kke (pyHKLMN OOHOMN NepPEMEHHON.

Teopema BbonbuaHo-Kowwn o NPOMEXYTOHYHOM 3Ha4YeHUn HeﬂpeprBHOVI
(*)yHKU,I/IVI HECKOJTbKUX NepemMeHHbIX.

Cneactsusa ns teopembl bonbuaHo-Kowwm o npoMeXxyTo4YHOM 3Ha4YeHUn
HenpepbIBHOW Ha OTpes3ke (PyHKUUN OOHON NepeMeHHOMN.

MOHOTOHHbIE OYHKLUMM OOHOM nepeMeHHOW. Teopema O npepenax
MOHOTOHHOM (PYHKLMN.

Toukn paspbiBa pyHKUMK ogHOM nepeMeHHon. Knaccudunkaumnsa Touek
paspbiBa. XapakTtep paspbiBOB MOHOTOHHOM (PyHKUMM (Cneactesne m3
TeopeMmbl 0 Npedenax MOHOTOHHOW PyHKLMUN).

Teopema O HeNpepbIBHOCTM  MOHOTOHHOW  (PyHKUMW  OOHOWM
nepeMeHHOMN .

Teopema 0O CywecTBOBaHMM U MOHOTOHHOCTW OGpaTHOWM (OyHKUMK Y
MOHOTOHHOM  HENpPepbIBHOM Ha NPOMEXYyTKe (OYHKUMM  OLHOW
nepeMeHHoN .

CrteneHHass YHKUMSE OOHOM MNEPEMEHHOM C  pauMoHanbHbIM
nokasartenemM. HenpepbIBHOCTb NpY pasnnyHbIX NnokasaTensix.

MokazaTenbHas YHKUMS OAHOW MNEepPeMeHHONW C paunoHanbHbIM
nokasatenem. Teopema 0 HenpepbIBHOCTU NokasaTenbHON YHKLMK C
paunoHanbHbIM NokasaTternem B Touke x=0.

OnpegeneHne nokasatenbHOM (PYHKUMWM OOLHOW MEPEMEHHON C
BeLLECTBEHHbIM nokasarenem. KoppekTHOCTb onpeaeneHns
(dbopmMynMpoBKa TeopeMbl U [oKasaTenbCTBO  CyLeCTBOBaHMUSA
npegena nocnegoBaTeribHOCTH
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69.

{a"}, x UQ, kocoa limx =x, xUR)

Onpepgenenve nokasatenbHOW (YHKUUM OOHOW MEPEMEHHON C
BELLECTBEHHbIM nokasartenem. KoppekTHoCTb onpegeneHns
(dbopmynvpoBKa Teopembl M [OKa3aTenbCTBO  HE3aBUCUMOCTHU
npeaena 1@}, x UQ, koeda limx =X, or suga

n—o

nocrnenoBaTenbHOCTH {Xn }).

CeowvicTBa nokasaTenbHON OYHKL MM OQHOW NEPEMEHHON (NepeYncnunTb
BCe, Aokasatb chopmyny a'a” =a""™", x,x,UR).

P y—

CsovicTBa NokasaTenbHON OYHKL MM OQHOM NEPEMEHHON (NepevncnunTb
BCe, [jOKa3aTb CBOMCTBO MOHOTOHHOCTM Ha YNCIOBOM NPSIMOWA).

CeowncTBa nokasaTtenbHOM PYHKLMM OofHOM nepemMeHHon
(nepeuncnnTb BCe, AOKa3aTb HEMPEPbLIBHOCTb HA YACITOBOW NMPSIMON).

CsovicTBa nokasaTenbHON OYHKL MM OQHOWM NEPEMEHHON (NepevncnunTb
BCe, Aokasatb copmyny (a™)* =a™, x,x,UR).

CeovictBa nokasaTenbHOMn OYHKL MM OAHON nepemMeHHoMN.
Mepeuncnutb BCe, JokasaTtb dopmMynbI

lima* =+ (a>1), 11}_{}61" =0(a>1),

X — +00

lima" =0(0<a<l), lima" =+ (0<a<l).
Jlorapudpmunyeckaa gyHKUMss ogHOM nepemMeHHoW. [mnepbonuyeckue
dyHKumMn. CTteneHHas QYHKUMA C BeLECTBEHHbIM MNoKasaTenem.
MokasaTenbHo-cTeneHHas  QyHKuMs. OCHOBHblE  3fieMeHTapHble
PYHKUMN. OnemeHTapHble QYHKUMW. TeopemMa O HenpepbiBHOCTU
ariemMeHTapHbIX QYHKLUWNA.

BTopon sameyaTernbHbIN Npeaen.

Cnegcteus 13 opmynbl  BTOPOro 3amMedartenbHOro npegena.
AcMmnToTMYECKNe (hopMysbl ANa nokasaTenbHOW, norapumMmnyeckon,
CTENEHHOW 1 runepbonnyecknx pyHKUNN ogqHOM NepeMEHHOMN.

Kputepun Kowwu cyulectBOBaHMA KOHEYHOro npegena qyHKuun B
TOUKe.

PaBHOMepHasi HenpepbiBHOCTb (OYHKUMM Ha MHOXecTBe. Teopema
KaHTopa 0 paBHOMEpPHOW HENPEPLIBHOCTN.

CpaBHeHne dyHkumin. Cumeon  O. PyHKUMM OOHOrO Mopsaka npu
X—Xo.

CumBon 0O B cpaBHeHuu noBefeHust oyHkumi. [1Ba onpepneneHus
cooTHoweHusa a(x)= O6(B(x)) npn x—Xx,. WX 3KBUMBanNeHTHOCTb Mpu
B(x)£0 X#Xo.

OKBUBAmneHTHble B Touke oyHKUnnU. Kputepun cooTHoweHus a(x)~B(x)
npu x—X,, PB(X)#0 npun x#x,. [MaBHas 4acTb yHKUMK. [MoHATHE
acuMNTOTU4ECKOWN popmynbl.

OuddbepeHumans
HO€ nc4YncrneHne
YHKLMM OOHOWN
BELLECTBEHHOMN
nepemMeHHomn

70.

71.

OudbepeHumMpyeMocTb (PyHKLMN OOHOM BeLleCTBEHHOW nepeMeHHON
B  TOYKe. HenpepbiBHOCTE  andodhepeHumpyemon OYHKUMN.
OudbdbepeHumnan dyHKLUMM B TOUKeE.

MpousBogHaa PyHKUMN OOHOW BELLECTBEHHOW NEPEMEHHON B TOYKE.
Heobxogumoe wn pgocrtaTodHoe ycnoBus  gudddepeHumpyemocTu
dYHKUMM OOHOW BeELLECTBEHHOW nepeMeHHoW B Toudke. dopmyna,
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Bblpaxawwaa guddepeHuman QyHKUMM  OOHOW  BeLleCTBEHHON
nepemMeHHon B TOYKe 4epe3 ee npousBoaHylo. [duddepeHunan
He3aBucMMon nepemeHHon. OQHOCTOPOHHME Npou3BOAHbIE. KpuTepuia
CyLLeCTBOBaHMUS MPOM3BOOHOM  (DYHKUMM OOHOM  BeLLEeCTBEHHOM
nepeMeHHON B TOYKe B TEPMUHAX O4HOCTOPOHHUX MPOU3BOAHbIX.

reomeTpudecknin cmbicn audpdepeHumnana n nNponsBoaHON YHKLUK
OQHOW BELLECTBEHHOW NepeMeHHon B Touke. KacaTenbHasa K rpaduky
dyHKUMM B Todke. OOHOCTOPOHHWE KacaTenbHble. BepTukanbHble
KacaTerbHble.

MponssoaHble 1 anddepeHumnansl CyMMbl, NPON3BEAEHNSA, YaCTHOro
ondbdepeHumpyemblix B Touke  (OyHKUMM  (goKasaTb  TOJSIbKO
yTBEPXAEHNE O MPON3BOAHON CYMMbI 1 MPON3BEAEHMS).

MponssoaHble 1 anddepeHUmnansl CyMMbl, NPON3BEAEHNSA, YaCTHOro
andppepeHumpyeMblx B TOYKe (OYHKUMW OOHOM  BeLlleCTBEHHOW
nepemMeHHon (gokasaTb TONMbKO YTBEPXOEHME O NPOU3BOLHOM
4YacTHOro).

MponssoagHas obpaTHoM OYHKLMN OOHOWN BELLLECTBEHHOW NEPEMEHHON.

MpounsBoagHasa CRoOXXHOM (PYHKLMM OOHOW BELLECTBEHHOMN NepeMeHHON.
MHBapuaHTHOCTE hopMbl NepBoro audgepeHumnana.

Tabnuua npon3BogHbIX PYHKLUA OOHON BELLECTBEHHOW NEpEeMEHHON
(nepeuncnntb BCe hopmynbl, gokazaTb hOpMynbl AN MPOM3BOLHbIX
nokasaTesnbHON, NorapuMUYECKOn OYHKLNNA).

Tabnuua nponsBogHbIX PYHKLUA O4HON BELLECTBEHHOW NEpPEMEHHOMN
(nepeuncnntb BCe hopmynbl, gokazaTb hOpMynbl AN NPOM3BOLHbIX
TPUrOHOMETPUYECKNX PYHKLMI).

Tabnuua npon3BogHbIX PYHKLUA OLHON BELLECTBEHHOW NEpeMEHHON
(nepeuncnntb Bce hopMynbl, fokaszaTb POPMYnbl ANA NPOU3BOAHbIX
obpaTHbIX TPUFOHOMETPUYECKUX (PYHKLINRA).

Jlorapucpmudeckaa npomsBogHad QyHKUMM OOHOW BeLleCTBEHHON
nepemeHHon. Tabnuua nNpou3BOAHbIX (MepevncnnTb Bce (OopMyIbl,
pokasatb dopMyny 4ans  Npou3BOAHOW  CTEMEHHOW  OYHKLMK).
MpounsBoagHasa nokasaTenbHO-CTENEHHON OYHKUMMN.

MponssoaHble BbICWIMX MNOPAAKOB OYHKUMA OAHOW BeLLeCTBEHHOW
nepemMeHHoN. Tabnuvua NPOuN3BOAHbIX BbICLUNX nopsakoB
(nepeuuncnntb BCce dopMynbl, gokadaTb opmyny Ansi NPOM3BOLHbIX

BLICLUMX NOPAAKOB dbyHkumt Y =d , Yy = x° ).

MpousBoaHble BbICWIKMX MOPAAKOB (OYHKUMW OAHOW BeLeCTBEHHOW
nepeMeHHoMN. Tabnuua NPON3BOAHbLIX BbICLLMX nopsiakoB
(nepeuncnntb Bce dopmynbl, AoKasaTb GopMyny Ans NPOUM3BOAHbIX

BbICLLMX MOPAAKOB (OyHKUMM Y = SINX).

MpounsBoaHble BbICWIKMX MOPAAKOB (OYHKUMW OAHOW BeLleCTBEHHOW
rnepemMeHHoN. Tabnuua NPON3BOAHbIX BbICLLINX nopsakKoB
(nepeuncnntb BCce dopmynbl, AoKkasaTb bopMyny Ans NPOM3BOAHbIX
BbICLUMX NOPSAAKOB PYHKUMN Y = COSX).

MpounsBoaHble BbICWIMX MOPAAKOB (OYHKUMW OAHOW BeLeCTBEHHOW
nepemMeHHoN. Tabnuua NPOUN3BOAHbIX BbICLLINX nopsakKoB
(nepeuncnntb BCce dopmynbl, AoKkasaTb bopMyny Ans NPOUM3BOAHbIX

BbICLLMX MOPAAKOB yHKuMmM y =1nx).

lMpousBogHble  BbICLWUMX  MOPSAKOB  CyMMbl  (OYHKUMW  OZ4HOW
BELLEeCTBEHHON NepeMeHHOMN.




86. NponsBoaHble BbICLLUMX MOPSAKOB Mpou3BedeHnst (OYHKUMA OLHOM
BeLecTBeHHOM nepemeHHon. ®opmyna JlenbHuua.

87. nddepeHumansl BbiCLUMX NOPAAKOB OYHKUMIA OAHOW BELLECTBEHHOM
nepemMeHHoN. dopmyna ans BbIYNCIIEHNS. OTcyTcTBME
MHBapuaHTHOCTN popMbl Y AnddepeHUnanoB BbICLLUNX MNOPSLAKOB.
OndbdepeHumansl  BbICWIMX MOPSOKOB CyMMbl U NPOU3BEOEHUSA
OYHKUMIA OOHOWN BELLECTBEHHOW NepeMeHHON.

88. JlokanbHble 3KCTPEMYMbI PYyHKUMI ofHou BeLLleCTBEHHON
nepemeHHon. Teopema Pepma 0 HEOHXOOMMOM YCIOBUWN NTOKArbHOMO
akcTpeMyma. Kputnyeckmne ToUKu.

89. Teopema Ponns.

90. Teopema JlarpaH>xa 0 KOHEYHbIX MpUPaLLEHUSIX.

91. Cneacteusa n3 Teopembl JlarpaHka 0 KOHEYHbIX NPUPaLLEHNSIX.
92. Teopema KoLum 0 KOHEYHBIX NpUpaLLeHnsX.

93. PackpblTne HeonpegeneHHocTen no npasuny Jlonutans.

94. MHorouneH Tennopa Ana  ¢yHKUMM  OOHOWM  BeLLEeCTBEHHOM
nepemeHHon. dopmyna Tennopa € OCTAaTOYMHbIM 4YNIEHOM B dhopme
lNeaHo.

95. EaMHCTBEHHOCTb npeacTaBrneHMs Teunopa Ana  ¢yHKUMA  OOHOM
BELLLECTBEHHOW MepeMeHHoN. PasnuuHble cnocobbl NpeacTaBieHus
dyHKUMM no dopmyne Tewnnopa. BblgeneHve rnaBHOWM 4actn u
BblYMCIIEHNE NPEeaEenoB.

96. dopmyna Tennopa ¢ octaTouHbIM YrieHoOM B popme JlarpaHxa u Kowum
Ona pyHKUMA 04HON BELLLECTBEHHOWN NEePEMEHHON.

97. Kputepun  HecTporom MOHOTOHHOCTM  AudpepeHumpyemMon Ha
NPOMEXyTKe  (PYHKUUWM  OOHOW  BELLeCTBEHHOW  NepeMeHHOMN.
[ocTtaTtoyHoe ycnosue CTPOron MOHOTOHHOCTM.

98. [locTaToyHOe ycnosue 3JKCTpeMyma (PYHKUUU OOHOW BeLLeCTBEHHOW
nepemMeHHoON B TOUKe B TEPMUHAX CMEHbI 3HaKa NPOU3BOLHOMN.

99. [loctatouHoe ycnosue 3KcTpemMyma YHKUMW OOHOW BeLLeCTBEHHOM
nepeMeHHOn, MMeLoLLLEN NPOU3BOAHbIE BbICLUNX MOPSAKOB.

100. BbInyknocTb yHKUMM OOHOW BELECTBEHHOW MEepeMeHHOM Ha
npomexyTke. Heobxogumoe W [O0CTaTOMHOE YCMOBME HECTPOrow
BbINyKNOCTU  gudpepeHLmMpyeMOn Ha MNpoMexyTke qYHKUUM B
TepMMHax MOHOTOHHOCTM npoussogHon. Cneactene 06 ycnosun
BbIMYKNOCTU B TEPMUHAX BTOPOM NponsBoaHon. [loctaTtoyHoe ycrnoBue
CTPOron BbIMyKMOCTW.

101. BbINyknocTb yHKUMM OOHOW BELIECTBEHHOW MNEepeMeHHOM Ha
npomexyTke. Heobxogumoe W [O0CTaTOMHOE YCMOBME HECTPOrow
BbIMNYKNOCTU AnepeHumnpyeMon Ha MpoMexyTke (yHKuun B
TepMUHaxX KacaTerbHOM K rpadunky oyHKUMK.

102. Toukn nepermba  yHKUMKM  (rpadmka  PyHKUMM)  OOHOW
BELEeCTBEHHON nepemMeHHon. Heobxogumoe ycnosue nepernba.
HocTaTtoyHoe ycrosue neperunba.

103. AcuMNTOTbI PYHKLUN OAHOW BELLECTBEHHOW NepeMEHHOMN.

104. ®OyHKUMKM  ogHON BEeLLEeCTBEHHOM nepemMeHHOMN, 3aflaHHble
napameTpuyeckn. BbluMcneHne npousBOAHLIX MNEPBOr0 U BbICLLNX
nopsgkoB. OcobeHHOCTM UccrneaoBaHus.

HeonpeaeneHHbin

105. lMoHaTne nepBoobpasHom Ha NPOMEXYTKE (DYHKLUUN K




WHTerpan
YHKLMM OOHOWN

HeonpeaeneHHoro nHTerpana.

106. OcHOBHble MeTOAbl UHTErPUPOBAHNS (MHTErpUpPOBaHNE

B TBEHHOW N

CLLeCcTBEHHO NOACTAHOBKOM M NO 4acTaM).

nepemMeHHoOn

NHTerpupyemMocTb .

o Pmﬁaﬁy 107. WHTerpupyemoctb  OyHKUUNIA no Pumany. OnpegeneHue

chyHK ng Ho onpegeneHHoro nHterpana PumaHa B TepMUHAX MHTErparnbHbIX CyMM

Bey eL(';TBeHFIl-loﬂ PumaHa. [eomeTpuyeckuii CMbICNT WHTErpanbHoM cyMmmbl PumaHa.
t . MHTerpmpyemMocTb OyHKLNKN, MOCTOSHHOW Ha OTpe3sKe.

nepemMeHHomn Ha

oTpeske. 108. OrpaHV4YeHHOCTb WHTErpupyemMon Ha oTpeske dyHkumn. [Npumep

OnpeaeneHHbin
nHTerpan PnmaHa

OorpaHuyYeHHON (PYyHKUUKN, HEMHTEerpnpyemon no Pumany.

109. BepxHue n HwxHMe cymmbl Japby. [eomeTpuyeckuin CMbICl CyMM
Hap6y. Ceonctea cymm [apby: oueHKn nHTerpanbHbiX cyMmMm PrmaHa,
npubnumxexHve cymm fapby cymmamn PumaHa.

110. MoHoToHHOCTE cymm [apby, oueHka pasHocTen cymm [dapby npwm
n3menbvYeHun pasbuneHns. HepaBeHcTBa ANA BEPXHUX U HUKHUX CYMM
Hapby pasznuyHbix pazbneHun. OrpaHnyeHHoCTb cymm Jap6by.

111. BepxHui n HwxHUA unHTerpansl Oapby. Onpegenenve. Jlemma o
HepaBeHCTBE A1 BEPXHEro 1 HUXKHero nHterpanos [Japoy.

112. lMonaTtune npegena cymmbl OJapby. OcHoBHas nemma dapby.

113. HeobGxogmmoe wn [pocTtaTovyHOE YCNOBME WHTErPUPYEMOCTU MO
PumaHy orpaHnyeHHOn QYyHKUMN B TEPMUHAX BEPXHErO U HUXKHEro
uHTerpanos [apby (BcnomoratenbHasi Teopema).

114. OcHoBHasi TeopemMa O HeobXxoAMMOM W [OCTATOYHOM YCROBUM
WHTErpupyemocTtu no PumaHy orpaHumyeHHom Ha oTpeske yHKkuunn (B
TepMuHax cymm [Japoy).

115. NHTerpupyemMocTb HenpepbiBHLIX W MOHOTOHHbIX Ha OTpeske
PYHKLMNA.

116. [ocTtaTouHoe ycrnoBuMe WHTErpUPYeEMOCTU paspbiBHOM YHKLUUN.
CnenctBus. Mpumep  uHTerpupyemom  yHKUUK,  UMeEIoLLEen
6EeCKOHEYHO MHOrO TOYEK paspbiBa.

117. WNHTerpupyemocTb crioxkHom pyHkuun. Cnegcrame.

118. lpocTenwme cBoncTBa oOMNpedeneHHoro uHTerpana PumaHa
(MMHEeNHOCTb, NHTErpUPYEMOCTb NPOU3BEAEHUS, UHTETPUPYEMOCTb Ha
NOAMHOXeCTBaXx, aaANTMBHOCTb ONpeaeneHHoro HTerpana).

119. CsowncTBa nHTerpana PumaHa, cBa3aHHble C HepaBeHCTBaAMM.

120. Teopema O cpegHeEM 3Ha4YeHUW OANA ONpederieHHOro WHTerpana
PumaHa.

121. WHTerpan c nepemMeHHbIM BEPXHUM npegenom. HenpepbiBHOCTb
WHTerpana ¢ NnepeMeHHbIM BEPXHUM Npeaesniom.

122. WHTerpan c nepemMeHHbIM BEPXHUM npegenom.
OndbepeHumMpyeMoCTb  UHTErpana C  NepemMeHHbIM  BEPXHUM
npegenom. CyulectBoBaHNe nepBooOpasHOM Yy HeEMNpepbIBHOW Ha
npomexytke  dyHkumn.  OudpdepeHuupoBaHve  uHTerpana c
nepemMeHHbIM npeaenom.

123. dopmyna HbtoToHa-J1lenbHumua. MeToabl BblYMCNEHUS
onpedeneHHoro uHTerpana (MHTerpupoBaHWe MNOACTAHOBKOM M MO
4acTaMm).

HecobcTBEHHbIN
WHTerpan ot
dYHKLMM OOHOWN

124. HecobCcTBEHHblE  WHTErpanbl MNepBOro WM BTOpPOro  poga.
Onpegenenune, npuMepbl. maBHOe 3HayeHMe HecoBCTBEHHOro
nHterpana. Kputepuin Kowm cxognmocTn HeCOBCTBEHHOrO MHTErpana.




BELLECTBEHHOMN
nepemMeHHomn

AGconoTHas U ycroBHasi CXOAUMOCTb.

125. O6wwmin nNpusHaKk cpaBHEHWS ONA HeCOOCTBEHHbIX WHTErpanoB B
dopMe HepaBeHCTB 1 B nNpeaensHon opme.

126. YacTHble npu3Haku cpaBHEHUS AN HeCOOCTBEHHLIX WHTErparnos
nepBoro 1 BTOPOro poaa B (popMe HepaBeHCTB, npeaensHon dhopme.

127. lMpusHak Oupuxne-Abens cxoanmocTn HeCOBCTBEHHOro MHTerpana.

128. 3ameHa nepeMeHHOMW W  UWHTerpupoBaHWe MO YacTaM B
HeCOOCTBEHHbIX MHTErpanax.

OuddepeHunans
Hoe ucuyucneHune
OYHKLUUIA MHOTUX
BELLEeCTBEHHbIX
nepeMeHHbIX

129. Onpepenexne N-mepHoro eBknupoBa npoctpaHcTBa E. OCHOBHblE
noHATMA 1 onpegeneHus. CeonctBa  pacctosHna B E.
MocnepoBaTensHOCTM Todek B E. Cxoaswumecs nocnegoBarteribHOCTH
n mnx ceowvictea. Kputepuin Kowm cxogmmocTy nocriefoBaTeribHOCTU
Toyek B E. Teopema bonbuaHo-BenepwTtpacca. lNpegensHble TOYKK
MHOXecTBa. OTKpblTble U 3aMKHyTble MHOXecTBa. Onepauus
3amblkaHus. KomnakTbl B E.

130. PyHKUMM HECKOMBKNX AEUCTBUTENBHBLIX NepeMeHHbIX. OnpeaeneHune
npegena ¢yHkuun B TOouke. ApudMeTnyeckue CBOWCTBa nNpenenos
dyHkum. Kputepmin Kowwm cyllecTBOBaHWS KOHEYHOro npegena
dyHKUMM N nepeMeHHbIX. [loBTOpHble npefernbl. HenpepbiBHOCTb
dyHKUMM N nepeMeHHbIX. ApudmeTudeckse  onepauun  Hag
HenpepbiBHbIMKU ~ YHKUMSAMU. CBOMCTBA HEMpPEpPbIBHbIX  YHKLUUNA
(Teopema 006 yCTOMYMBOCTM 3Haka, TeOpemMa O [MPOXOXOEHUM
HenpepbIBHON (PyHKUMN 4epe3d nboe NpoMeXyTOYHOe 3HavyeHue,
Teopema BenepwTpacca). PaBHOMepHas HenpepbiBHOCTb YHKLUW.
Teopema KaHTopa.

131. YacTHble npousBogHble (PYHKUMM  HECKOMNBKUX  NepeMeHHbIX.
OndpbbepeHumpyemocts B Touke. CBA3b AMddEpeHLMpyeMOCT C
CyLLEeCTBOBAHMEM YacCTHbIX MPOU3BOAHbLIX. [€OMETPUYECKUN CMBbICH
ycrnosus  auddepeHuMpyemMocTM B criydae  OyHKUMM  OBYX
nepemMeHHbIX. [locTaTouHble  ycrioBusi  AMddepeHUMpyemMocCTy.
MoHatve  aundpdpepeHumana. duddepeHunmpyemocTb  CIIOXHOW
OYHKUMM N MHBApUaHTHOCTbL (OOpPMbI MepBoro AnddepeHunana.
lMponssoaHasg no HanpasneHuwo. MpagueHT.

132. YacTHble npousBogHble W AnddepeHumnansl BbICLLUMX MOPSALKOB.
Teopema 0 paBeHCTBE CMeLLaHHbIX Npon3BogHbix. Popmyna Tennopa
Ons PYHKUUIA HECKOMNbKMX NepeMeHHbIX C JONOSTHUTENbHbLIM YrEHOM B
dopme JlarpaHxka u [lleaHo. Popmyna KOHEYHbIX nNpupalleHuin wn
cneacTeus U3 Hee.

133. JkcTpeMyM OYHKLUMM HECKOMNbKUX nepeMeHHbIX. Heobxoaumoe
yCroBMe 9KCTpeMyma B TepMuMHax nepeoro AanddepeHumana.
[ocTaTouHble YCNOBUsSi CTPOroro akCTpemyma. Ycrnosue, 4OCTaTOYHOE
AN OTCYTCTBMS 9KCTPEMYMa B TOYKE.

134. HesBHble pyHKUUKN. Teopema 0 HesBHbIX DYHKUUSX, onpeaensemblx
OAHUM ypaBHEHVEM (6es OOKas3aTenbCcTBa). Bbluncnenuve
NPOU3BOAHLIX  HEesBHbIX  (PYHKUMW, onpefenseMblXx  CUCTEMOW
ypaBHeHuU. AkobuaH cuctembl OYHKUUA. BblumcneHne npovsBOAaHbIX
HeABHbIX (PYHKUWIA, onpeaensemMblX U3 CUCTEMbl YPaBHEHWIA.

135. OTobpaxeHuns n3 E B E. npegen oTtobpaxeHus, HENPEepbLIBHOCTb
oTobpaxeHunsa. OtobpaxeHunsa, guddepeHUMpyemble B  TOYKE.
OnddepeHunan otobpaxeHusa. MaTpuua nponsBogHON 0TOBpaxeHus.
HenpepbiBHO auddpepeHumnpyemoe oTobpaxeHne. HenpepbiBHas
ondbdepeHLMpyemMocTb  KoMno3mumm oTobpaxeHuin. Teopema 006
OTKPbITOCTU Obpa3a OTKPbITOrO MHOXECTBA B Cllydae HeNpepbiBHO




AnddepeHupyemMoro otobpaxkeHusi ¢ HepaBHbIM Hym SKOGUaHOM.
Teopema 06 obpatHom oTob6paxeHun. Popmynbl  3aMeHbI
nepemeHHbIX. MNonspHas 3ameHa.

136. YcnoBHbIn aKkcTpemyM. MeToa HeonpegeneHHblX MHOXUTEeNen
JlarpaHxa.

Yncnosble pAaabl

137. Yucnoson psag. Cxogmmoctb. Cymma 6eckoHedyHO YyObiBaroLen
reomeTpuyeckon nporpeccun. Kputepuii Kowm cxogmmocT YMCnoBOro
psaa.

138. CneactBus u3 kputepmst Kowm CxoguMMOCTM 4YMUCINOBOrO psiga.
Heobxoanmoe ycnosue cxogmmocTu. NapmoHunyeckuin pag. OctaTok
4YMCNOBOro psaa.

139. CxoammocTtb noboro omMKCMpoBaHHOIO ocTaTka CxoAsLlerocs psga.
HeobGxoanmoe 1 p[ocTtaTovHOE YCMoBME CXOAMMOCTM B TepMUHAxX
ocTaTka.

140. Yucrnosble psgbl ¢ HeoTpuuaTenbHbiMn YneHamn. Heobxogmnmoe n
[OoCcTaToyHoe YCroBue cxoauMmocTu. WHTerpanbHbin npusHak Kowin-
MaknopeHa CcxXoOMMOCTM YMCMOBOrO psiga C HeoTpuuaTenbHbIMU
yneHamn. OBOOLLEHHBIN rAapMOHMYECKUIN PAL,.

141. TpusHaknm CpaBHEHUs  CXOAUMOCTU 4yucnoBoro psga c©
HeoTpuuaTenNbHbIMK YneHamn B (oOpMe HEpPaBEHCTB U B NpeaerbHOn
dopme. YacTHble Npu3HaKkM cpaBHEHUS1 (CpaBHeHWe ¢ 0606LLEHHbIM
rapMOHWUYECKUM PSIAOM).

142. Yucnosble psagbl ¢ HeoTpuuaTenbHbiMM YneHamn. Heobxogumoe m
JocTtaToyHoe ycrnosue cxogmmocTu. NpusHak Janambepa cxogmmocTu
4YMCIIOBOro psga ¢ NONOXUTENbHBIMU YrleHaMu B (pOpMe HEPaBEHCTB U
B npegenbHon ¢opme. [pusHakm Paabe wn Tlaycca (6e3
AokasaTtenbcTea).

143. Yucrnosble psgbl ¢ HeoTpuuaTenbHbiMn YneHamn. Heobxognmoe n
JoctatoyHoe ycnosue cxogumoctu. [lpusHak Koww cxogmMmocTu
UMCMOBOrO psida C HeoTpuuaTenbHbIMM  uYneHamm B dopme
HepaBeHCTB 1 B npeaensHon dopme. MNpusHakm Paabe u Maycca (6e3
JokasaTtenbcrea).

144. lMpeobGpasoBaHne Abens. MNpusHakn Oupuxne n Abens cxoanmocTu
3HakonepemeHHbix  psgoB.  [pusHak  JlenbBHuMua  cxoguMOCTM
3HakoyepeayoLerocs psaga.

145. JlnHeliHOe CBOWCTBO cxoasuwmxcs psgo. CoyeTaTenbHOE CBOWCTBO
cxogsduierocsa psga (CymMmupoBaHue nadvkamm).

146. ABconoTHO  cxogsiwmecss  uucroBble  psagbl.  Teopema o
nepecTtaHoBKe YneHoB abConTHO cxoasLerocs psaa.

147. Teopema 0 NeEPEMHOXEHNN abCOMOTHO CXOAALLIMXCSA PSOOB.

148. Teopema PumaHa 0 nepecTtaHOBKE 4YNIEHOB YCIOBHO CXOASALLErocs
psaa.

®yHKUMOHArbHbIE
nocnenoBaTenbHo
CTU U
pyHKUMOHamNbHbIE
psiabl

149. lNoToyeyHas UM paBHOMEpHas CXOOMMOCTb  (PYHKLMOHANbHbLIX
nocnegosartenibHocten M psagos. Kputepunm Kowwn  paBHOMepHOM
cxogumocTtn. Heobxogmmoe ycnoBue paBHOMEPHOW CXOOUMOCTM
dyHKUMOHanbHOro  paga. Kputepuin  paBHOMEPHOW  CXOOUMOCTM
PYHKUMOHaNbLHOro paga B TepMmHax octatka. MaXopaHTHbIM Npu3Hak
Benepwtpacca pPaBHOMEPHOMN  CXOAMMOCTM  (PYHKLMOHAMNbHbIX
nocriegoBaTensHOCTEN N PSOOB.

150. lMNpusHak Odupuxne paBHOMEPHOW CXOAMMOCTU (PYHKLWOHAIIbHOMO




psaga. Npusnak Abens.

151. TMo4neHHbIN nepexon K npegeny dYHKUMOHaNbLHOM
nocrniegoBatensHOCTU U PYHKUMOHaNbHOro psaa. HenpepbiBHOCTb
CYMMbl  paBHOMEPHO  CxoAsullerocss  (PyHKUMOHaNbLHOroO  psaa,
COCTOSLLEro U3 HenpepbIBHbIX PYHKUMK. Teopema OuHu.

152. TNouneHHoe VHTErpnpoBaHue PYHKLMOHAMNBHbIX
nocnegoBaTenbHOCTEN U PAOOB.

153. lMouneHHoe anddepeHuupoBaHne YHKLMOHAMNbHbIX
nocnegoBaTenbHOCTEN U PAOOB.

CTteneHHble psabl

154. OnpepeneHue cteneHHoro psga. Teopema Kowun-Agamapa.

155. Teopema o0 pagumyce CXOOUMOCTU CTEMEHHbIX PSA0B, MOMYYEHHbIX
noyneHHbeIM auddepeHLMpoBaHUEM N UHTErPUPOBAHNEM CTEMEHHOro
psga. Cneacreue.

156. BeulectBeHHO aHanuTnyeckne OYHKUMN. EnonHcTBEHHOCTDL
pasnoxeHust B cteneHHon psa. Pag Tewnopa. MNpumep 6eckoHeYHO
OnddepeHumpyemMon HeaHanNnUTUYECKON PyHKLUUN.

157. Heobxoammoe n goctaTovyHOe YCrioBUE pPasfoXMMOCTU PYHKUUK B
CTEMNEHHOW psaa B TEPMUHAX OCTATOYHOro yreHa copmynel Tennopa.
[ocTaTtoyHoe ycnosue pasnoxXMmocTu hyHKLMM B CTENEHHON paa.

158. PasnoxeHve B pag Tennopa nokasaTeribHOW, TPUrOHOMETPUYECKNX
OYHKUMN.

159. PasnunyHble opMbl OCTaTOYHOrO uYneHa (MHTerpanbHas dopma,
dopma JlarpaHxa, popma Kowun).

160. BuHOMManbHbLIN psa.

161. PasnoxeHue yHKUUN B CTeNeHHble psaabl MeTodamMu nogcTaHOBKMY,
noYneHHoro oM depeHupoBaHna U MHTerpupoBaHuns. PasnoxeHve B
psa Tennopa norapudpmMmmyeckon pyHKUMN. PasnoxeHne B CTENEeHHON
pag rmnepbonuyeckux yHKUNn, PyHKLMK arctg X.

KpuBonuHenHble
NHTEerpansl

162. HenpepbiBHas kpuBas B €BKNMOOBOM MPOCTPaHCTBE, MapameTp
KpuBon. HenpepbiBHO audidpepeHunpyemass kpusas. KpaTHble wn
NPOCTble  TOYKM KpmBon. [lpoctas kpuBaga. [onyctumbie
npeobpasoBaHusa napameTpa. OpueHTtaumsa kpmon. Cymma KpuBbIX.

163. KacatenbHasa Kk kpuBon. Ocobble TOYkM AuddepeHumnpyemon
KpuBoW. [Magkas kpmeasi.

164. AHanor TeopeMbl JlarpaHxa 0 KOHEeYHbIX NpupaLleHnax s BeKTop-
OYHKUMN.

165. lNMoHATMe panuHbl Ayrn KpuBoW. TeopemMa O CNPAMASEMOCTU
HenpepbIBHO AnddepeHLMpyEMON KPUBOMN N OLEeHKax OMNHBI KPUBOWA.

166. Teopema O MNepeMeHHOW AnvHe [Oyrn KPUBOW  HenpepbiBHO
anddepeHumpyemoin kpmson. Crneacteus.

167. Teopema 0 cnpAMAAEMOCTU N BbIYUCNEHUN ONUHBI FNagKon KpUBOW.
BbluncneHve anuHbl KYCOYHO-TNaaKon KpUBOW.

168. KpuonuHenHble uHterpansl 1-ro poga. OnpegeneHue u popmyna
ans BblumcneHus. CeonctBa nHterpanos 1-ro poga.

169. KpuBonuHenHble uHterpansl 2-ro poga. OnpegeneHue u popmyna
ans BblumcneHus. CBoOWCTBa MHTErpanos 2-ro poga.

170. CBs3b Mexay KPMBOMMHENHbIMU MHTErpanamu 1-ro n 2-ro poga.




Mepa
*KopaaHa.

171. KBagpupyemble MHOXECTBa Ha nnockocTn. MHoxecTBa nnowaamn
Hynb. Kputepuin keagpupyemocTtu. KBagpmpyemMocTb urypsl, rpaHuLa
KOTOPOW COCTOUT N3 OOHOWN UM HECKOMBbKUX CAPSAMNSEMbIX KPUBbIX

172. Mapannenenuneg. Mepa napannenenunega. BepxHsass M HUXHASNA
mepbl XopaaHa mHoxectBa B R" . MamepuMocTe MHOXecTBa. Mepa
XoppaHa. Ceonctea mepbl XKopaaHa. MHOXeCcTBa Mepbl HyIb.

KpaTHble
NHTErpanbl

173. OnpepeneHue kpaTHOro HTerpana PrumaHa no napannenenvnegy v
Ha M3MepUMOM MHOXecTBe. [Mpu3HakM MHTErpupyemocTn yHKUUR n
CBOWNCTBA KpaTHOro MHTerpana.

174. CsepeHune KpaTHOro MHTerpana K NoBTOPHOMY (C AOKa3aTenbCTBOM
Ons1 ABOMHOro nHTerpana).

175. ®opmyna NpuHa.

176. YcnoBuss He3aBUCMMOCTU KPUBOSIMHEWHOrO WHTerpana oT nyTu
WHTErpMpoBaHus (POpMyrvpoBKka TeopeMbl W  [AoKa3aTenbCTBO
9KBUBANEHTHOCTU NEPBbIX TPEX YCITOBUN).

177. YcnoBna He3aBUCUMOCTU KPUBOMMHEWHOrO WHTerpana oT nyTu
WHTerpupoBaHnsa (bopMynupoBka TEOpPeEMbl W  [A0OKa3aTesnbCTBO
9KBUBANEHTHOCTU YCNOBUSA 4 NepBbIM TPEM).

178. CeonctBa OUMEKTUBHbIX HenpepbiIBHO  AnddepeHLmnpyemMbix
oTobOpaxeHnn ¢  Heobpalwarwwmmcss B Hynb  sskoBrnaHoM.
lMpeobpa3oBaHue rnagkux KpuBbIX UM KOHTYpoB.  KpuBONuHerHble
KoopavHaTbl. Popmyna ansa nnowaam obpasa obnacrtw.

179. 3ameHa nepemeHHbIX B KpaTHOM WHTerpane (gokasaTtenbCTBO ANA
OBOWHOro MHTErpana).

180. 3ameHa nepemeHHbIX B KpaTHOM uHTerpane (hopmMynmpoBKu
TeopeM 6e3 pokasatenbctBa W OOOCHOBaHWE reOMeTPUYEeCcKOoro
CMbICra Moaynsa 1 3Haka sikobmaHa npeobpasoBaHns).

181. lNonspHble, chepuyeckne, uunuHapudeckme koopauHatel. MNpumepsl
3aMeHbl NepeMeHHbIX.

[MoBepXHOCTHbIE
NHTErpanol

182. OnemeHTbl Teopun noBepxHocTen. HocuTernb NOBEPXHOCTU, TO4Ka
noBepxHocTn. KoopawuHaTHble NWHMM Ha noBepxHOCTU.  [loHsTue
KpaTHOM  TOYkM noBepxHocTW.  KacaTenbHas K KOOpAWHATHbIM
nmHmaMm.  Ocobble TOYKM MOBEPXHOCTW.  [Nagkve NOBEPXHOCTMW.
KacatenbHaa nnockocTb K MOBEPXHOCTWM, HOPMarbHbIN BEKTOP,
HOpManbHas npamasi.

183. lNoBepxHOCTW, 3agaBaeMble HesIBHO. YpaBHEHME KacaTerlbHOW
MNOCKOCTM N HOPMasibHOro BEKTOpa.

184. lNoHATHe nnowaan noBepxHocTn. dopmyna gnd  BblMMCNEHUSA
nnoLiagn NoOBepPXHOCTMU.

185. OpuveHTaums MNOBEPXHOCTW,  OOHOCTOPOHHME W [OBYCTOPOHHME
noBepxHocTU. KycovHo-rnagkmne noBepxXHOCTN U UX OpUeHTauus.

186. OnpeaeneHve n cyLLecTBOBaHNE NOBEPXHOCTHbIX WHTerpanoe 1-ro
n 2-ro pogoB. CBONCTBA NOBEPXHOCTHbLIX MHTErpanoB, NpUMepbl UX
BbluMCreHUsi. [1OBEPXHOCTHbIE UHTEerpansi Kak npeaensbl
NHTEerpasnbHbIX cyMM. VHTerpanbl No KyCOYHO-rNaakuM NOBEPXHOCTSIM.

OneMeHTbI TEOPUN
nonA

187. TNoHATue BekTopHOro nong. OuddepeHunpyemblie BEKTOPHbIE MNONS.
OusepreHuna M poTop BeKTOpHOro nons. MNoHATMEe O NOBEPXHOCTU
YPOBHSA  pyHKUMK. OpTOroHanbHOCTb rpagueHtTa K MNoBEpPXHOCTU




YPOBHSI.

188. ®opmyna [aycca-OcTtporpaackoro: dopMynmMpoBKa OCHOBHOWM
TeopeMbl, AoKa3aTenbCTBO (OPMYnbl ANA  CcheumanbHOro Krnacca
obnactein. BbipaxeHne ob6bema obnactm 4vepes MNOBEPXHOCTHbLIN
uHTerpan. MHoromepHasi dopmyna WHTErpupoBaHUS MO YacTaM.
WuTtepnpetauma copmynel [aycca-OcTporpagckoro B TEPMUHAX
Teopun nons.

189. ®opmyna Crokca.

WHTerpansl
3aB|/|C$F|) l/le’OT 190. lNoHATMe wHTerpana, 3aBucswero ot napameTtpa. CobOCTBEHHble
a ame”# a WHTerpansl, 3aBucsAwMe OT napameTpa. [OuddepeHunpoBaHue no
P P napameTpy.
191. lMoHATne wuHTerpana, 3aBucswero ot napameTtpa. CobCTBEHHblE
WHTEerpanbl, 3aBucsWMe OT napameTpa. WHTerpupoBaHne no
napameTpy.
192. loHATne wuHTerpana, 3aBucswero ot napameTtpa. CobCTBEHHble
WHTEerpanbl, 3aBucsAWMe OT napameTpa. HenpepbiBHOCTL MO
napameTpy.
193. PaBHOMepHOe cTpemrieHne QyHKUMM K npegenbHon  qyHKUUW.
Kputepunn paBHOMEPHOW CXOAMMOCTU B TEPMUHAX (PYHKLUUOHAIbHbIX
nocrnegoBaTensHOCTEN.
194. HecobcTBeHHble  uMHTerpanbl,  3aBucdwMe  OT  napameTpa.
PaBHomepHas  cxogumocTb.  Kputepunm  Kowwm  paBHOMepHOM
CXOANMOCTW.
195. lMpu3HakM paBHOMEPHOW CXOOMMOCTU HEeCOBCTBEHHbLIX UHTErparnos,
3aBuCALLMX OT NapameTpa.
196. HenpepbIBHOCTb HECOBCTBEHHOrO MHTErpana no napameTpy.
197. Teopema 0 CcOBCTBEHHOM WHTErpMpoBaHMM HecobCTBEHHOrO
WHTerpana, 3aBucsLero oT napameTpa.
198. Teopema O HeCOOCTBEHHOM  MHTErpuUpoBaHUM HECOOCTBEHHOrO
WHTerpana, 3aB1CcsLLEro OT napameTpa.
199. Teopema o gnddepeHunpyemMoctTn HecobCTBEHHOIO MHTEerpana no
napameTpy.
200. HecobGcTBeHHbIE NapamMeTpuyeckme MHTerpanbl OT HeorpaHNYeHHbIX
PYHKLMNA.
201. HecobGcTBeHHble MHTerparnbl OT HeOrpaHUYeHHbIX (PYHKUMA U KX
OCHOBHbl€ CBOMCTBA.
+o00 .
Sin x d
202. BbluncneHune nHTerpana X
0 X
+o0
2 d
203. BbluncneHve nHterpana je X
0
204. WNHTerpanbl Ovnepa. amma-(yHKLMA 1 ee OCHOBHblIE CBOWCTBA.
205. WHTerpanbl Junepa. beta-yHKUMA M ee OCHOBHble CBOWCTBA.
CooTHoLweHre Mexay ramma- u 6eta- yHKunamm dunepa.
Pspbl ®ypbe.

206. OnpepeneHve psga dypbe ansg  abCcontoTHO  MHTErpupyemon
OYHKUMMN. MpegnoxeHne O  CTPEMAEHUM K HYNKO  Npwu




y — © pHTerpanos Buga
b b
207. | f(X)cosyxdx J-f(x) sin yxdx
a a
208. ot abcontoTHO UHTerpupyemon dyHkumm f(x).
209. Jlemma o6 annpokcumaumm.

210. Jlemma Pumana.

211. Agpo [Oupuxne n ero csonctea. WHterpan [Oupuxne. [MpuHumn
nokanu3auun.  Cxogumoctb  psgoB  ®Pypbe  Ona KYCOYHO-

anddepeHumpyemblx yHKUUA.

212. CymmunposaHne psgos  dypbe  MeToOooM cpenHux
apnpmeTnyecKnx.

213. CsowictBa agep Perepa. Teopema o cxogmmoctn cymm Penepa.
Teopema Beliepwtpacca-CtoyHa 0 NpuUGAMXKEHUN HEMPEpbLIBHOW Ha
oTpe3ke PYyHKLMN anrebpanyeckumm MHOro4neHamu.

214. TonHoTa cuctem (OYHKUUIA B CMbICIIE PAaBHOMEPHOIO NMPUBIMKEHNS.
Teopema 0 NONHOTE TPUTOHOMETPUYECKON CUCTEMBI U CUCTEMDI LieNbIX
HeoTpuuaTenbHblX CcTeneHen X. [lonHOTa B CMbICre cpeaHero
KBagpaTuyHoro  npubnwmxkeHusi.  [lonHoTa  TPUrOHOMETPUYECKOWN
CUCTEMbl (PYHKUUN N CUCTEMbI LesfblX HeoTpuuaTerbHbIX CTEeNeHen X
ONa MHOXeCcTBa HenpepbIBHbIX OYHKLUMWNA.

215. MuHumanbHoe CBOWCTBO Ko3apduumeHToB Pypbe. HepaseHCTBO
Beccena. PaeHcTBO [lapceBansa u cneactBus u3 Hero (criyyam
HenpepbIBHON PyHKLMN).

216. lNo4yneHHoe guddepeHumpoBaHne psgos dypee. NpeanoxeHve o
nopsiake ybbiBaHNS KO3 pULMEHTOB dypbe npu
N — oo [lJocTaTouHOE YyCNOBME PaBHOMEPHOW CXOAMMOCTU psiga
Pypbe.

[MpakTnyeckme 3aHaATnA

Obwume
MaTemaTun4eckme
NOHATUS,
Heobxoanmble
ANSA N3yyveHns
MaTeMaTU4ecKoro
aHanusa

1. BbickasbiBaHus. Onepaunm Hag BbickasbiBaHusMU. CBoONCTBa
onepauun Hag BbICKa3blBaHUAMU (O4HO U3 CBOWCTB AOKa3aTh).

2. OnemeHTbl Teopun MHOXecTB. Onepauun Hag MHOXEeCTBaMM.
CeowicTBa onepaunin Hag MHOXecTBamm (OGHO U3 CBONCTB
AokasaTb). CokpalleHHble 0603Ha4YeHns ansa cyMmm, Npon3BeaeHun,
00beanHeHNn, NepeceveHuni.

3. Otobpaxenus. dyHkuumn. Cropbekums. MHbekuuns. buekuna. Obpas
MHOXeCTBa Npu oTobpakeHnn. MHOXeCTBO 3Ha4YEHU OTOBPpaXKeHUsI.
O6paTtHoe oTobpaxkeHne. CyxxeHne oTobpaxeHus. Komnosmumsa
oTobpaxeHui. ['padmk oTobpaxxeHus.

4. HeonpepeneHHble BbiCKasbiBaHUSA. KBAHTOPbI CyLLECTBOBAHUSA U
BceoOLWHocTW. [MpaBuUno oTpuLaHMs BbiCKa3blBaHUS, 3anmnMcaHHOro ¢
nomMoLbio KBaHTOpPOB. Jlornyeckoe criegoBaHue. OTpulaHune
Norn4eckoro criegoBaHus. Heobxogumoe ycrnosue. [loctatovHoe
ycnosue. ObpaTHada Teopema. Heobxoanmoe n gocratoyHoe
ycriosue.

5. MHOXecTBO BeLLEeCTBEHHbIX Yncen. AKCMoMa NOMHOTHI
(HeNpepbIBHOCTM) MHOXECTBA BCEX BELLLECTBEHHbIX Yncen. Mogynb




10.

11.

12.

13.

14.

BeLleCTBEeHHOro 4yyucna un ero I'eOMeTpVI‘-IeCKVIﬂ cmbicn. CeoncTea
Moayns. l/I3o6pa>KeHV|e BelWleCTBEHHbIX Yncen aonyctuMmbiMmun
OeCATUYHbIMUA D,pO6F-IMVI. I'Ipome>|<yTKV|.

OrpaHnyeHHble 1 HeOrpaHUYEHHbIE MHOXXECTBA YMCIIOBOW NPSIMOM.
TOYHbIE rpaHN YNCNOBbLIX MHOXECTB. KOppeKTHOCTb onpeaeneHust.
MNepexoa K TOYHbIM rPaHsIM B HEpaBEHCTBAX.

MeTtog matemaTudeckom nHgykumm. dopmyna 6uHoma HetoToHa.

OKkBMBarneHTHble MHOXecTBa. CYeTHble MHOXKecTBa. CYETHOCTb
MHOXeCTBa paumnoHanbHbIx ymucen. Teopema KaHtopa o
HEeC4YeTHOCTN MHOXeCTBa BellecTBEeHHbIX Yncern. MHoxecTBa
MOLLIHOCTW KOHTUHYYM.

MpUHUMN BNOXEHHBLIX OTPE3KOoB. TeopemMa O CyLlecTBOBaHUN 06LLel
TOYKM CTSArMBAIOLLLENCS CUCTEMbI OTPE3KOB.

MprHUMN BNOXEHHbIX OTPE3KOB. Teopema 0 eqMHCTBEHHOCTH
0oOLLEN TOUKN CTAMMBAIOLLLENCS CUCTEMbI OTPE3KOB.

ApndmeTnyeckoe npoctpaHcTBo R" . OcHOBHbIe onepauun Hag,
anemMeHTamu apudmeTudeckoro npocTtpaHcTea R" n nx cBoicTBaa.
CkanspHoe npou3sseaeHune sektopos B R" 1 ero ceoicTea. Cnyyaun
n=1, 2,3. OTo6paxeHns R" — R™. KoopanHaTHble (pyHKLUN.

CkansipHoe npousBeaeHune Bektopos B R" u ero ceoiictea. Hopma
BekTopa B R" 1 ee cBoiicTBa: HepaseHcTBO Kowun-ByHsikoBckoro-
LLIBapua, OCHOBHble HEpaBEeHCTBa AN HOpM. PacctoaHne mexay
Toukamu B R" 1 ero ceolicTBa. MeTpuyeckoe npocTpaHcteo R" .
OTto6paxenns R" — R™. KoopanHaTHble dhyHKLMN.

[ ] [ ]
-

CnMBONbI “4%”; "=00” "e0” PaclumpeHHas YmMcnoBas npsmMas.
Paclumpenue npocTtpaHcTea R". OKpecTHOCTU ToYek B
npoctpaHcTee R" 1 Ha uncnosor npsmMon. OKPecTHOCTU
OEeCKOHEeYHbIX aNIeMeHTOB. TeopemMa 0 BNOXEHUN OKPECTHOCTEN.
CBOWCTBO OTAENUMOCTM Mo Xaycaopdy.

BuAabl Touek 1 MHOXeCTB B npocTpaHcTBe R". BHyTpeHHsAs Touka
MHOXecTBa. OTKpbITble MHOXeCTBA. MpeaenbHasi TO4ka MHOXECTBA.
3aMKHyTOEe MHOXECTBO. V30n1MpoBaHHas TO4Ka MHOXECTBA.

Mpegenu
HenpepbIBHOCTb
OYHKUNN 1
oTOOpaxeHui.
Mpepen
nocnegoBaTteribHO
CTM TOYeK.

15.

16.

17.

Mpegoen  oTobpaxeHwus, onpefeneHHoro  Ha MHOXecTBe
METPUYECKOrO MPOCTPAHCTBA CO 3HAYEHUSIMU B METPUYECKOM
npoctpaHcTBe  (onpegeneHne no  Kowwn). HenpepbiBHbIE
oToGpaxeHusa B Touke. Mpenen otobpaxerHuin R" — R™. KoHeuHble
n BGecKoHeYHble npegens.. Mpenen no MHOXECTBY.
OrpaHunyeHHoOCTb oTo6paxeHusa R" — R™, umerowero KOHeYHbIN
npeaen B TOUYKe, B OKPECTHOCTU 3TOM TOUKM.

Mpenen oTobpaxeHus, onpeaeneHHoro Ha MHOXeCTBe
METPUYECKOro MPOCTPaAHCTBA CO 3HAYEHUSAMU B METPUYECKOM
npoctpaHcTBe (onpegeneHne no Kowwm un ero reomeTtpuyeckas
TpakToBKa). HenpepbiBHble oOTOOpaxeHna B Todke. [lpegen
otobpaxeHun R" — R™. KoHeuHble M GeckoHeuHble npenernsl.
Mpenen no MHOXecTBYy. EAMHCTBEHHOCTL Npeaena.

MNpepen  oTobpaxeHus, onpedeneHHoro  Ha MHOXecCTBe
METPUYECKOro MPOCTPaAHCTBA CO 3HAYEHUAMU B METPUYECKOM
npoctpaHcTBe (onpegeneHne no Kowwn u ero reomeTtpuyeckas
TpakToBKa). HenpepbiBHble OTOBpaxeHus B Toudke. [lpenen
otobpaxeHun R" — R™. KoHeuHble M GeckoHeuHble npenernsl.
Mpenen no MmHoxecTBy. Kputepun npegena v HenpepbiBHOCTU
OTOOpaXXeHMN B TEPMUHAX KOOPAUHATHbLIX (PYHKLIMNA.
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19.

20.

21.
22.
23.

24.

25.

26.
27.

28.

29.

30.

BeckoHe4yHO Manble B Touke pyHKuum R" — R. CBsisb NoHaTUA
GeCKOHEYHO Manon B To4ke OYHKUMM C MOHATUEM npefena yHKUnm
B 3TOW TO4Yke. ApudmeTnyeckne cCBOWCTBA OGECKOHEYHO ManbIX B
Touke dpyHkumin R" — R. BeckoHeuyHo Marnble oTobpaxeHus R" —
R™.

Mpepen oTobpaxeHus, onpeaeneHHoro Ha MHOXecCTBe
METPUYECKOro MPOCTPaHCTBA CO 3HAYEHUAMU B METPU4ECKOM
npoctpaHcTBe (onpegeneHne no Kowwn u ero reomeTtpuyeckas
TpakToBKa). HenpepbiBHble oOTOOpaxeHna B Todke. [lpeagen
otobpaxeHun R" — R™. KoHeuHble M GeckoHeuHble npenernsl.
Mpenen no mHoxecTBy. ApucpmMmeTnyeckme cBomcTBa npeaenos
otobpaxeHun R" — R™ wn dyHkumn R" — R. loHaATMe
HeonpeneneHHOCTEN N PacKpbITUS HEONPeLEeNeHHOCTEN.

HenpepblBHOCTL  NOCTOAHHOW  (OYHKUMW U OYHKUMN  y = x .

HenpepbIBHOCTb CTeneHHoun dOyHKLMM C HaTypasbHbIM
nokasartenem. MHorouneH. HenpepblBHOCTL ~ MHOrOYNeHoB.
PauvoHanbHasa dyHKUMS. HenpepblBHOCTb paumoHanbHbIX QYHKLUMA
B Todkax obnactu onpegeneHus. BbluucneHne npegenos
paunoHanbHbIX QYHKLMIA OHOW BELECTBEHHOW NepeMEHHOMN.

Teopema o nepexopfe K npegerny B HepaBeHCTBAX.
Teopema 0 NPOMEXYTOUYHON PYHKLUUKM (O ABYX MUNULMOHEpPAX).

lMocnegoBaTenbHOCTM TOYEK B METPUYECKOM  MPOCTPaAHCTBE.
lMoHsATMe npedena nocrneaoBaTenbHOCTU. [[€OMEeTPUYECKUA CMbICH
onpeneneHns npegena nocnegoBaTenbHOCTH.
MNMocnepoBaTensHocT Todek B R" kak otobpaxeHns N — R
Yncnosas nocnenoBaTenbHOCTb. BeckoHeYHble npegensoi.
KoopanHaTtHble nocnegoBaTenbHOCTH. CsolicTBa
nocrnenoBaTenbHOCTEN, BblTekalowme M3  0OWMUX  CBOWCTB
oTobpaxeHun (apudmeTnyeckne CBONCTBA Npenenos, nepexon K
npeaeny B HepaBeHCTBaX, €AWHCTBEHHOCTb npegena,
OrpaHMYEHHOCTb CXOsLEeNncs nocregoBaTeNbHOCTU, CBA3b NMOHATUS
OecKoHeYHO Marnon nocrnefoBaTeNnbHOCTU C MOHATMEM npeaena
nocneposartenbHocTn). Kputepun npegena nocnenoBaTesnibHOCTU
Todek B R" B TepmmHax KOOpAMHATHBLIX MOcrnenoBaTenbHOCTEN.
MpegenbHasa To4Yka MHOXecTBa (onpegerneHve Wu KpuTepum c
[J0OKa3aTenbCTBOM).

CYLLI,GCTBOBaHVIe KOHEYHOro npeaena OrpaHquHHOVI MOHOTOHHOM
4YMCNOBOM MOCeaoBaTENBHOCTMU.

CywectBoBaHMe  OECKOHEYHOro  npegerna  HeorpaHWYeHHoWn
MOHOTOHHOW YMCNOBOWN NOCNe0BaTENbHOCTH.

Yncno e. Onpep,eneHme N KOPPEKTHOCTb onpeaeneHn4.

MognocnepoBaTenbHOCTL. Teopema bonbuaHo-Beneplitpacca ans
OrpaHUYEHHbIX YMCITOBbLIX NOCenoBaTENbHOCTEN.

MognocnegoBaTenbHOCTb. Teopema bonbuaHo-Beleplutpacca ans
OrpaHMYeHHbIX MocreaoBaTenbHOCTeNn Tovek B npoctpaHctee R
Teopema bonbuaHo-Benepwtpacca B TepMuHax npefenbHbIX
TOYEK.

MognocnepoBaTenebHOCTL. Teopema bonbuaHo-Beneplitpacca ans
nocnefoBaTeflbHOCTEN B pacLLUMPEHHON (DOPMYIMPOBKE.

dyHaoameHTanbHble rnocriegoBaTenbHOCTW. Kputepun Kowun
CXOAMMOCTM YMCIIOBOW NMOCNenoBaTENIbHOCTU.
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45.

46.

47.

48.

49.

dyHpoameHTanbHble  nocnegosatenbHocTn.  Kputepun  Kowm
CXOAMMOCTU NocneaoBaTenbHOCTEN ToYek B NpocTpaHcTee R

YacTnuHble npegensl nocriegoBaTtensHOCTU. Teopema bonbuaHo-
BenepwTtpacca B TepMuMHax 4YacTudHbIX npegenoB. [lepsoe
onpefeneHne BEpXHEro W  HWKHEro npefernioB  YMCrOBOW
nocrnegoBatenbHOCTU. TeopemMa O  KOPPEKTHOCTU  MNepBOro
onpegeneHns. SKBMBANEHTHOCTb NepBOro U BTOPOro onpeaeneHnn
(6e3 pokasatenbcTBa).

lMepBoe, BTOpoOe onpefdeneHus BepXHEro U HWXHero npenenos
YNCNOBOW MOCNEAOBATENBHOCTU. OKBMBANIEHTHOCTb MEPBOrO W
BTOPOro onpeneneHun.

MepBoe, BTOpOe oOnNpedeneHus BEepXHEro M HWKHero npeaenos
YMCMOBOW MNOCNEeAoBaTENbHOCTU. OKBMBANEHTHOCTb MNEPBOrO U
BTOporo onpegeneHni (6e3 pokasatenbctBa). Heobxogumoe w
[OCTaTOYHOE YCroBME CXOAMMOCTU YNCIOBOW NOCeAoBaTeNbHOCTH
B TEPMMHAX BEPXHENO M HWKHErO Npeaerios.

Onpegenenue NeiHe npegena yHKUMM B TOYKE. OKBMBANEHTHOCTb
onpeaenennin Kowwn un NenHe npegena dyHKLMM B TOYKE.

Mpeapensl yHKLMM B TOUKE MO NOAMHOXECTBaM, No HarnpaBfeHUsM.
Mpumep yHKUMKM, uWMeloWen npedenbl B TOYKe MO  BCEM
HanpasneHnaM, HO He UMeloLLEen Npeaena B 3TOMN TOYKe.

OQHOCTOpPOHHME  npedenbl  OYHKUMM  OOHOW  BELLECTBEHHOW
nepemeHHon. Onpegenennss Kowmn wu [eliHe 0OOHOCTOPOHHUX
npegenoB yHKUMM OQHOW NMepemMeHHon B Todke. Heobxogmmoe wm
OOCTaTO4YHOE YCIOBME CYLIECTBOBaHUA npegena (pyHKUUM OQHOM
nepemMeHHon B TOYKE B TEPMUHAX OQHOCTOPOHHUX NPEaEsoB.

Onpepgenenna Kown u leiHe HenpepbiBHOCTUM OTOOpaxeHus u
dyHKUMM B Toudke. Crydyanm M30MPOBAHHOM TOYKM U MNpeneribHon
ToukM  obnactm  onpegenenns  yHkuun.  OQHOCTOPOHHSSA
HenpepbIBHOCTb (PYHKUUN OAHOW nepemeHHon. OrpaHn4YeHHOCTb
HenpepbIBHOW yHKUMK. HenpepbiBHas kpueas B npocTpaHcTee R".

Teopema O COXpaHeHUM 3HaKa HenpepbiBHOW B TOYKe (OYHKUMU B
OKPECTHOCTU 3TON TOYKMN.

Mpenen n HenpepbIBHOCTb CYyNepno3numnm QyHKUNNA.
HenpepbIBHOCTb TPUFOHOMETPUYECKUX (PYHKLIA.
MepBLIN 3aMeyaTenbHbI Npeden. CrneacTeus.

lMepBasa Teopema Beneplutpacca o HENPEPLIBHOW HA OrpaHNYEeHHOM
3aMKHYTOM MHOXeCTBe (DYHKLUN.

BTopas Teopema Beleplutpacca 0 HenpepbIBHOW Ha OrpaHNYeHHOM
3aMKHYTOM MHOXeCTBE (DYHKLUN.

O6o6LueHne Teopem BeliepiTpacca Ha cnyyait otobpaxeHuin R" —
Rm

Teopema  bBonbuaHo-Kowm O NPOMEXYTOYHOM  3HAYEHUU
HenpepbIBHOM Ha oTpe3ke OYHKUMM OQHOW NepemMeHHON.

Teopema  bonbuaHo-Kowm 0  MNPOMEXYTOYHOM  3HAYEHUMU
HenpepbIBHON OYHKLUMN HECKOSMNBbKUX MepeMeHHbIX.

CnenctBua u3 Teopembl bonbuaHo-Kowm o0 npomexyTouyHoM
3Ha4YeHNN HeNPepPbIBHOM Ha oTpe3ke OYHKLUUM OOHOW NepemMeHHON.

MOHOTOHHbIE DYHKUMW OOHOW NepemMeHHoW. Teopema o npegenax
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MOHOTOHHOM (PYHKLMN.

Toukn paspbiBa GYyHKUMM OAHOW nepemeHHon. Knaccudukaums
TOYeK paspbliBa. Xapaktep paspbiBOB  MOHOTOHHOW  QOYHKLMMK
(crneacTBre 13 Teopembl 0 Npedeniax MOHOTOHHOW PyHKLUN).

Teopema O HenpepbiBHOCTM  MOHOTOHHOM  OYHKUUM  OZHOW
nepemMeHHon .

Teopema O CyLLEeCTBOBaHUM M MOHOTOHHOCTU 0bOpaTHOM OYHKUMK Y
MOHOTOHHOM HEeNpepbiIBHOM Ha MNpPOMEXyTke QYHKUMN OOHOW
nepemMeHHon .

CrteneHHass YHKUMST OOHOM MNEPEMEHHOM C  pauMoHarbHbIM
nokasartenem. HenpepbiBHOCTb MPU pasnnyYHbIX NoKasaTernsx.

MokasaTenbHaa YHKUMSA OOHOM MNEepeMeHHON C pauMoHanbHbIM
nokasartenem. TeopeMa 0 HENPepPbLIBHOCTU NoKasaTenbHOW (PyHKLUN
C paumnoHanbHbIM Nokasatenem B Touke x=0.

OnpegeneHne nokasaTtenbHOW (PYHKUMM OOHOWM NEepeMeHHOW C
BellleCcTBEHHbIM  nokasateneM.  KoppeKkTHOCTb  onpegeneHus
(dbopMynupoBKa Teopembl W [OOKa3aTenbCTBO CyLECTBOBaHWUA
npegena nocnenoBaTenibHOCTH

{a"}, x UQ, koeoa limx =x, xUR)

n— o

OnpegeneHne nokasaTtenbHOW (PYHKUMM OOHOWM NEepeMEHHOW C

BeWecTBEeHHbIM  MnokasaTenem.  KoppekTHOCTb  onpegeneHus

(dbopmynupoBka Teopembl W [0Ka3aTenbCTBO HE3aBUCUMOCTU
X, . _—

npeaena 14"}, x, UQ, koeda limx =X, or suga

n-o

nocrneaoBaTenbHOCTH {Xn }).

CeonctBa  nokasaTeflbHOM  OYHKUMM  OQHOW  MNEepPEMEHHON
(nepeuncnntb BCE, JokasaTtb dopmyny

a'a®*=a"", x,x,UR).

CeonctBa  nokasaTenbHOW  QYHKUMM  OOHOM  MepeMeHHOW
(nepeuncnnTb BCe, OKa3aTb CBOMCTBO MOHOTOHHOCTU Ha YUCITOBOM
npsiMon).

CeonctBa  nokasaTenbHOM  QYHKUMM  OOHOM  MepeMeHHOW
(nepeuvcnnTb BCe, [AoOKa3aTb HEMNPEPbLIBHOCTb Ha  YUCNOBOM
npsimon).

CeonctBa  nokasaTenbHOW  QYHKUMM  OOHOM  MepeMeHHOW
(nepeuncnutb BCE, JokasaTtb dopmyny

(a")* =a"™, x,x,LUR).

CeonctBa nokasaTenibHOM  (PyHKUMM  OOHOM  MEpPEeMEHHOWN.
Mepeuncnuts BCe, JokasaTtb dopmynbl

lima’ =+ (a>1), lima*=0(a>1),

X — +oo

lxirga‘” =0(0<a<l), lxinga” =400 (0<a<l).
Jlorapudpmuyeckasn yHkLMa ogHon nepeMeHHon. M'nepbonuyeckme
dyHKumn. CTeneHHas QYHKUMSA C BeLLeCTBEHHbIM roKa3aTenem.
MokasaTenbHo-cTeneHHas yHKUuA. OCHOBHblE 3reMeHTapHble
dyHKUMW. DdnemeHTapHble yHKUMn. TeopemMa O HENpPepbIBHOCTU
aneMeHTapHbIX (PYHKLNIA.

BTopown samevartenbHbIN Npegern.
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CnegctBua 13  opmyrnbl  BTOPOro 3amevaTtenbHoro npegena.
AcumMmnToTnyeckme dopmMynbl ans nokasaTtenbHOWN,
norapMgMm4ecKomn, CTENEHHON 1 rMNepdonmMyYecknx YHKLUN OLHON
nepemMeHHOMN.

Kputepuin Kowm cyliectBoBaHWs KOHEYHOro npegena cyHKUMM B
TOYKe.

PaBHOMepHast HenpepbIBHOCTb (PYHKUMM Ha MHOXecTBe. Teopema
KaHTopa o paBHOMEpHOWN HenpepbIBHOCTH.

CpaBHeHue yHkuuiA. Cumon O. PyHKUMKM oaHOro nopsiaka npu
X—Xo,

CumBon 0O B cpaBHeHuM noBedeHusa dyHkumin. [1Ba onpegeneHus
COOTHOWeEHUS a(x)= O6(B(x)) Npn x—X,. WX 3KBUBaANEHTHOCTb Npwu
B(x)#0 Xx#X.

OKBUBanNeHTHble B Touke yHKUMKU. Kputepuin COOTHOLLEHUS
a(x)~B(x) npn x—x,, B(x)Z0 npn x#x,. [NaBHas 4acTb yHKUUN.
[MoHATME acuMNTOTUYECKOM (POPMYIbI.

OuddepeHunans
HO€e Uc4YUcneHne
YHKLMM OOHOWN
BELLIECTBEHHOMN
nepemMeHHomn

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

OuddepeHuupyemocTb PYHKLMM OofHOM BeLLEeCTBEHHOM
nepemMeHHon B Touyke. HenpepbiBHOCTL AndpepeHunpyemon
dyHKUMK. OdndpdbepeHuman yHKUUN B TOUKE.

MpoussoaHas yHKUUN OOHOWN BeLLeCTBEHHOW NepeMEeHHON B TOYKeE.
Heobxogumoe wn poctatoyHoe ycrnosusi guddepeHumMpyemocTm
YHKLMM OOHON BeLLECTBEHHOW nepemMeHHon B Touke. Popmyna,
Bblpaxatowaa auddepeHunan QyHKUMM OOHOW BeLLEeCTBEHHOM
NnepeMeHHOM B TO4YKe 4Yepe3 ee npousBogHyto. OduddepeHuman
He3aBUCUMOM  nepemeHHon. OJHOCTOPOHHME  MPOU3BOAHbLIE.
KpuTepun  cyliectBoBaHUA  Npou3BOAHOW  (PYHKUMW  OLHOW
BELLECTBEHHON NepeMeHHOW B TOYKke B TEPMUHAX OOHOCTOPOHHUX
NPOU3BOOHBbIX.

"eomeTpudecknin cmbicn anddepeHumnana n npomsBogHON OYHKLNN
OOHOM BeELLUECTBEHHOW MepeMeHHoM B Toyke. KacartenbHas K
rpacouky yHKUMM B Touyke. OOHOCTOPOHHWE KacaTerbHble.
BepTukanbHble KacaTenbHble.

MpoussoagHble ©n aunddepeHumansl CyMMbl, MNPOU3BEAEHNS,
YacTHOro gmddepeHumpyemMbiX B ToUke (PYHKLMI (AoKa3aTb TOMbKO
yTBepXaeHue o NPon3BOAHON CYMMbI 1 MPON3BEAEHMS).

MpoussoagHble ©n aunddepeHumansl CyMMbl, MNPOU3BEAEHNS,
yactHoro auddepeHUuMpyeMbiX B TOYKe  (PYHKUUMA  OOHOM
BELLLECTBEHHON MNEepeMeHHON (fokasaTb TONMbKO YTBEPXKOEHME O
NPON3BOAHON YaCTHOrO).

MpoussogHas  obpaTHOM  PyHKUMM  OOHOM  BELLECTBEHHOM
nepemMeHHOMN.

MpounssogHas CNOXKHOM OYHKL MM oaHon BeLLEeCTBEHHOMN
nepemMeHHoOn. IHBapmnaHTHOCTb hopMbl Nepeoro auddepeHumana.

Tabnuua NPoun3BOAHbLIX  OYHKLUN oaHom BEeLLlECTBEHHOM
nepemMeHHomn (nepeuncnutb Bce hopmMyrbl, JokazaTb dopMynbl Ans
NPOM3BOAHbIX MOKa3aTeNbHOW, NorapuMU4ecKon PyHKLUNI).

Tabnuua NPOun3BOAHBIX  PYHKLUN oaHom BeLLlECTBEHHOM
nepemMeHHoun (nepeuncnutb Bce opMyrbl, JokazaTb dopMynbl Ans
NPON3BOAHbBIX TPUTOHOMETPUYECKNX OYHKLIMIA).

Tabnuua NPOuM3BOAHBIX  OYHKLUN oaHom BeLLlECTBEHHOM
nepemMeHHoun (nepeyncnutb Bce opmynbl, JokasaTtb ddopMynbl Ans




80.

81.

82.

83.

84.

85.

86.

87.

88.

89.
90.
91.
92.
93.
94.

95.

96.

97.

NPOV3BOAHbLIX 0BPaTHbLIX TPUTOHOMETPUYECKMX (PYHKLIMNA).

Jlorapupmuyeckaa npoussBogHas QyHKUUMM OOHOW BeLLECTBEHHOM
nepemeHHon. Tabnuua Npomn3BogHbIX (Nepeuncnntb Bce hopmMynebl,
aokasatb dopMyny [gns  nNpou3BOOHON CTENEHHON  pyHKUUN).
lMpounssogHaga nokasaTesibHO-CTENEHHOW OYHKLNMK.

MponssoaHble BbICWINX MOPSAKOB (PYHKUMWA OOHOW BeELLECTBEHHOW
nepemeHHon. Tabnuua  NpPOM3BOAHbLIX  BbICLUMX  MOPSAKOB
(nepeuuncnutb BCe hopmMyrbl, JokasaTb hopmyny AN NPOn3BOAHbLIX

BLICLUMX NOPAAKOB dyHkumid Y =d , Y = x° ).

lMpounsBogHble BbICLUMX NOPSAKOB (DYHKUMWA OOHOW BeLleCTBEHHOW
nepemeHHon. Tabnuua  MpPOM3BOAHbLIX  BbICLUMX  MOPSAKOB
(nepeuncnntb BCe hopmMyIbl, oKasaTb hopMyny Ana NpOM3BOAHbIX

BbICLUMX NOPAAKOB YHKUMM Y = SiNn X ).

lMpounsBogHble BbICLUMX NOPSAKOB (DYHKUUWA OOHOW BeLLeCTBEHHOW
nepemeHHon. Tabnuua  NpPOM3BOAHLIX  BbICLUMX  MOPSAKOB
(nepeuncnnTb BCce hopmMyIbl, JoKasaTb hopMyny Ana NPpOM3BOAHBbIX
BbICLUMX MNOPAAKOB PYHKUMM Y = COSX).

MpounsBogHble BbICLUMX NOPSAKOB (OYHKUWWA OOHOW BeLleCTBEHHOW
nepemeHHon. Tabnuua  NpPOM3BOAHbLIX  BbICLUMX  MOPSAKOB
(nepeuncnntb BCce hopmyIbl, oKasaTb hopMyny Ana NpOM3BOAHbIX

BbICLLMX MOPAAKOB PyHKUMM y =1nx).

MpounsBogHble BbICWIMX MNOPSAKOB  CyMMbl  (OYHKUMWA  O4HOW
BeLeCTBEHHON NepeMeHHOMN.

MponssoaHble BbICLUIUX MOPSAKOB Npou3BeneHus yHKUMIA O4HOWM
BeLecTBeHHON nepemeHHon. ®opmyna JlenbHuua.

OuddbepeHumansl BbICLUNX nopsiaKoB dOyHKUMI OAHON
BELLeCTBEHHON  nepemeHHon. dopmyna ang  BblMMCNEHUS.
OTcyTCcTBME MHBApUaHTHOCTM hOopMbl Y AnddepeHunanoB BbICLLMX
nopsakos. OudpdepeHumansl  BbICWUMX MNOPSAKOB  CyMMbl W
npousseaeHns yHKLUNUN O4HOW BeLeCTBEHHOW NepeMeHHON.

JlokanbHble ~ 9KCTpEeMyMbl  (PYHKUUMW  OOHOW  BeLLeCTBEHHOM
nepemeHHon. Teopema ®depma 0 HeobXOAMMOM  YCNOBUK
nokanbHOro akcTpeMmyma. Kpntnyeckme TouKu.

Teopema Ponns.

Teopema JlarpaHxa 0 KOHEYHbIX NpUupaLleHnsax.

Cnepncteusa 13 Teopemsbl JlarpaHxa 0 KOHEYHbIX NPUPaLLEHUSX.
Teopema KoL 0 KOHEYHbIX NpUpaLLeHNNAX.

PackpbiTne HeonpegeneHHocTen No npasuny Jlonutans.

MHorouneH Tewnnopa pgna  QYyHKUMM  OOHOM  BeLeCTBEHHOW
nepemeHHon. ®opmyna Tennopa ¢ oCcTaTOYHbIM YrieHOM B dopme
MeaHo.

EouHcTBEHHOCTE npeacTtaBneHua Tewnopa Ang (OyHKUUA OfHOM
BELLLECTBEHHOWN NepemMeHHon. PasnuyHble cnocobbl NpeacTaBneHus
dyHKUMM no copmyne Tewnnopa. BeligeneHve rnaBHOM 4acTn wu
BblYMCNeHne npeaesnos.

dopmyna Tewnnopa € ocTaTouHbIM 4YneHoMm B ¢opme JlarpaHxa wu
Kowwn ons doyHKUMIA OQHOM BELLECTBEHHOW NEPEMEHHOMN.

Kputepun HecTporon MOHOTOHHOCTM AuddepeHumpyemMon Ha




NPOMEXYTKe  (PyHKUMM  OOQHOW  BELLECTBEHHOM
[ocTtaTouyHoe ycnosue CTPOron MOHOTOHHOCTMW.

nepemMeHHOMN.

98. JocTtaTtoyHoe ycnoBmue aKCTpeMyma (PyHKUUN OOHOMN BeLLEeCTBEHHOM
nepemMeHHOM B TOYKE B TEPMUHAX CMEHbI 3HaKa NPon3BOLHON.

99. [loctaTtoyHoe ycnosue aKkCcTpemyMa pyHKUUM OOHOW BeLLeCTBEHHON
nepemMeHHoOn, UMeoLLIEN MPOU3BOAHbIE BbICLLUNX NOPAAKOB.

100. BbInyknocTe yHKUMN OOHOW BeLeCTBEHHOW NnepeMeHHOM Ha
npomexytke. Heobxognmoe M [OCTAaTOYMHOE YCIOBME HECTPOrom
BbIMNYKNOCTU AudpepeHUnpyeMorn Ha npoMexyTke @yHKUMM B
TepMMHaxX MOHOTOHHOCTM npowussBogHon. CneactBume 06 ycnosuu
BbINYyKOCTM B TepMWHaxX BTOPOW npomsBogHon. [locTaToyHoe
yCroBuMe CTPOron BbIMyKIOCTH.

101. BbInyknocTb oyHKUNN OOHOW BeLeCTBEHHOW NepeMeHHOM Ha
npomexyTke. Heobxogumoe M [OCTAaTOYMHOE YCIOBUE HECTPOrom
BbINYKOCTKM AudpepeHumpyeMon Ha MpPoOMexXyTke QyHKUMN B
TepMMUHaxX KacaTenbHOM K rpacuky yHKUUN.

102. Toukn nepernba yHKUMKM (rpadmka YHKUMKM)  OOHOW
BELLleCTBEHHON nepemMeHHon. Heobxogumoe ycnosue nepernba.
HocTaTtoyHoe ycrnosue nepernba.

103. AcMMNTOTbI PYHKLMU OAHOW BELLEeCTBEHHOW NepeMeHHOMN.

104. @OYHKUMN OOHON BELLECTBEHHOW MEPEMEHHON, 3afaHHble
napameTpuyeckn. BbluncrneHne nponsBOAHbLIX MEPBOr0 UM BbICLLIMX
nopsaakoB. OcobeHHOCTN NccneaoBaHus.

HeonpeaeneHHbin

105. MoHATMe NnepBOOBpPa3HOM Ha NPOMEXYTKE DYHKUUN U

viHTerpan o HeornpeaeneHHoro nHTerpana.
YHKLMM OOHOWN
BELLLECTBEHHOW 106. OCHOBHble MeTOAbl NHTErPUPOBAHUSA (MHTErPMpPOBaHME
nepemMeHHoun NOACTaHOBKOMW U MO 4YacTaMm).
ITSTF,GVTSZ%GMOCT" 107. WHTerpmpyemocte yHkunn no PumaHy. OnpegeneHue

. onpegeneHHoro uHterpana PumaHa B TepMuHax WHTerpanbHbIX
cpyHKLIAN OfiHOU cyMmm Pumana. [eomeTpunyeckuid CMbICTT WHTErpanbHoOM CyMMbI
BELLIECTBEHHOM PumaHa. NHTerpnpyemocTb (OyHKLMU, MOCTOSIHHOM Ha OTpeskKe.
nepeMeHHON Ha
oTpeske. 108. OrpaHW4YeHHOCTb MHTErpMpyeMon Ha oTpeske yHKLmMK.

OnpeaeneHHbin
nHTerpan PnmaHa

Mpumep orpaHUYeHHOM OYHKLUMW, HEUHTErpMpyemon no PumaHy.

109. BepxHue n HmwxkHMe cymmbl [Japby. eomeTpuyecknin cmbicn
cymm [apby. CeorictBa cymm [JapOy: OUEHKM MHTErpanbHbIX CyMM
Pumana, npubnmwkenue cymm Japby cymmamm PumaHa.

110. MoHoToHHOCTE cyMMm [apby, oueHka pasHocTen cymm [dapby
npu namenbyeHun pa3dneHuns. HepaBeHCTBa AN BEPXHUX U HUXKHUX
cymm Japby pasnuyHbix pa3bueHnin. OrpaHndeHHocTb cymm [dapOy.

111. BepxHui 1 HwkHUA wnHTerpansl Hdapby. Onpepgenenue.
Nlemma o HepaBeHCTBE [ANS BEPXHErO0 U HWKHEro WHTerpasnos

Hapby.
112. MoHsiTne npegena cymmbl Japby. OcHoBHas nemma OapoOy.

113. HeobxoamMmoe n goctatodHoe yCrioBUE MHTErpPUPYEMOCTHU MO
PumaHy orpaHnyeHHON QYHKUUN B TEpMUHAX BEPXHErO U HWKHEro
nHterpanos [apby (BcnomoratenoHasa Teopema).

114. OcHoBHasa TeopemMa 0O HeobxogMMOM W  OOCTATOYHOM
YCNOBUM MHTErpupyemoctn no PumaHy orpaHuM4yeHHOM Ha oTpeske
dyHKuuK (B TepmmnHax cymm [dapby).




115. NHTerpnpyemocTb HenpepbiBHbIX 1 MOHOTOHHbIX Ha OTpe3ke
PYHKLMNA.

116. [octaToyHoe  ycrnoBue  MHTErpuvpyemMoctTM  paspbiBHOM
dyHKumn. Cnegcteus. MNpumep MHTErpMpyemMon yHKLMK, MMEKLLEN
©eCKOHEYHO MHOro TOYEK paspbiBa.

117. NHTerpmpyemocTb cnoxHon yHkunn. Cnencraue.

118. MpocTenwme cesonctea onpegerneHHoro vHterpana Pumana
(MMHEeNHOCTb, MHTErpupyeMocTb MNpPOU3BEOEHUS, UHTErpupyemMocTb
Ha NOAMHOXeCTBaX, aaAMTUBHOCTb ONPEAENEeHHOro nHterpana).

119. CeowicTtBa UHTerpana PumaHa, cBA3aHHbIE C HEpaBEHCTBaMU.

120. Teopema 0 cpegHemM 3HadyeHUW OnNa  onpederieHHoro
uHTerpana PumaHa.

121. WHTerpan c nepemMeHHbIM BEPXHUM npegenom.
HenpepbIBHOCTb MHTErpana ¢ nepemMeHHbIM BEPXHUM Npeaernom.

122. WHTerpan c nepemMeHHbIM BEPXHUM npegenom.
OndbdepeHunpyemMocTb UHTErpana C MNepeMEHHbIM  BEepPXHUM
npegenom. CyulecTBoBaHMe MepBOOOpasHOM Yy HENpPepbIBHOW Ha
npomexytke  dyHkuun. OudpdepeHumpoBaHne wuHTerpana ¢
nepeMeHHbIM Npeaenom.

123. dopmyna  HbtoToHa-JlenbHuua. MeTtogbl  BblUMCNEHUS
OnpedeneHHoro uHTerpana (MHTerpMpoBaHMe MNOLCTAHOBKOM M MO
4YacTaM).

HecobcTBEHHBIN
WHTerpan ot
dOYHKLUM OOHON

124. HecobGcTBEHHbIE UMHTErpanbl MNepBoro W BTOPOro pofa.
Onpegenenue, npumepbl. [NaBHOe 3HavyeHMe HeCOOGCTBEHHOrO
uHTerpana. Kputepun Kowm cxogumocTn  HECOBCTBEHHOrO

B TBEHHOWM
CLLecTBeHHO nHTerpana. AGcontoTHasa 1 ycrioBHasi CXOANUMOCTb.
nepemMeHHomn
125. Ooowmn npu3Hak cpaBHeHWa  Ong HEecoOCTBEHHbIX
MHTerpanos B oopMe HEpPaABEHCTB U B NpeaesisHon oopme.
126. YacTHble nNpu3HakM CpaBHEHUA ANna  HecobCTBEHHbIX
WHTerpanoB nepBOro M BTOPOro pofa B (opMe HepaBEeHCTB,
npeaensHon oopme.
127. MpusHak [dupuxne-Abensa cxogUMOCTU HECODCTBEHHOIO
UHTerpana.
128. 3ameHa nepemMeHHOW W WHTEerpupoBaHMe Mo 4actaMm B
HecoBCTBEHHbIX MHTErpanax.
npdepeHunans
Andbcpepeny 129. Onpepgenenne N-mepHoOro eBknugoBa npocTpaHcTBa E.
Hoe ucuyucneHune Y
chyHKLMIA MHOTUX OcHoBHble NOHATMA K onpegeneHus. CBonctea pacctosiHua B E.
Bey 6CTBEHHBIX NocnepoBaTenbHOCTHU TOoYek B E. Cxopsawmnecs
”‘l nocnegoBaTtenbHOCTN N Ux cBoncTBa. Kputepun Kowwn cxogmmoctu
nepemMeHHbIX

rnocrnenoBaTenibHOCTM  TOYEK B E. Teopema BornbuaHo-
Beriepwtpacca. [llpegenbHble ToukM MHOXecTBa. OTKpbITbiE W
3aMKHYyTble MHOXecTBa. Onepauuns 3amblkaHms. Komnaktel B E.

130. OYHKUMN  HECKONbKUX  OEWACTBUTENbHbLIX  MNepeMeHHbIX.
Onpepgenenne npegena yHkuMM B Touke. ApudmeTnyeckue
cBorctBa npegenoB dyHkumn. Kputepun Kowm cywiecTBoBaHUS
KOHeYHoro npegena (yHKLMM N nepeMeHHbIX. [1oBTOpHbIe npeaens..
HenpepblBHOCTL  OYHKUMM N NepeMeHHbIX.  ApudmeTndeckne
onepauumn Hag HernpepbIBHbIMA PYHKUNAMN. CeoicTBa
HenpepbIBHbIX QYHKUMIA (TeopeMa 06 yCTOMYMBOCTHM 3HaKa, TeopemMa
O MPOXOXAEHWM  HEMpepbiBHOM  QyHKUMM  4Yepe3  nwboe




131.

132.

133.

NPOMEXYTOYHOEe 3HayeHue, Teopema BenepuwrTpacca).
PaBHoMepHas HenpepbIBHOCTb hyHKUMU. Teopema KaHTopa.

YacTHble npousBogHble OYHKLUMU HECKOMbKUX MepeMeHHbIX.
OunddepeHumnpyemoctb B Touke. CBaA3b AndddpepeHunpyemocTn ¢
CyLLLeCTBOBAHMEM YaCTHbIX NPOU3BOAHbIX. [€OMETPUYECKUN CMbICH
ycriosua  guddepeHumpyeMoctT B crniydae  OyHKUMM  OBYX
nepemeHHblX. [loctatouHble ycnosus  auddepeHUMpyeMoCcTMu.
Monatne pagudbdepeHumnana. [OuddpepeHumMpyeMoCTb  CIIOXHON
PYHKUMM N MHBApPUAHTHOCTb (popmMbl NepBoro AuddepeHunana.
MponssoaHas no HanpasneHuwo. MpagueHT.

YacTHble npousBogHble U anddepeHumnansl  BbICLLMX
nopaakos. TeopemMa O paBeHCTBE CMeLlaHHbIX MPOU3BOAHbIX.
®opmyna Tennopa Ans YHKUMA HECKOSTbKUX MNepeMeHHbIX C
OONOSTHUTENbHbIM YnieHoM B dhopme Jlarpanxa u lNMeaHo. dopmyna
KOHEYHbIX NpupaLLeHnuin n cnegcTens U3 Hee.

OKCcTpeMym dyHKUMN HECKOIbKUX nepeMeHHbIX.
HeobxoaMmoe ycrnoBme 3KCTpemMymMa B TepMuMHax nNepBoro
onddepeHumana. [JocTaToyHble YCIIOBUS CTPOroro aKCcTpemyma.
Ycnosue, 4OCTaTOMHOE N9 OTCYTCTBUS 9KCTPEMYMA B TOUKE.

134. HesBHble yHKUMN. Teopema O HesBHbIX QYHKUUSAX,

onpegensemMblXx OOHMM  ypaBHeHnem (6e3 gokasaTenbcTBa).
BbluncneHme npousBOAHbIX HEsIBHbIX (DYHKUMKW, oOnpeaensieMbixX
CUCTEMOM ypaBHEHWUN. FAkobuaH cuctembl yHKUMA. BblumncneHue
NPOU3BOAHbBIX HEABHbIX MYHKUWA, onpefensiemMblx U3 CUCTEMbI
ypaBHEHWN.

135. OtoGpaxenHns wn3 E B E. npegen oTobpaxeHus,
HenpepbIBHOCTb oTOOpaXxeHus. OTobpaxeHus,
anddepeHuupyemble B Touke. [udpdbepeHuman oTobpaxeHus.
MaTtpuua NpPon3BOAHOWN oTOGpaXKeHus. HenpepbiBHO
anddepeHunpyemoe oTobpaxeHue. HenpepbiBHas

anddepeHUnpyeMocTb koMnosmumm oTtobpaxeHun. Teopema 00
OTKPBLITOCTU Obpa3a OTKPbITOr0O MHOXECTBa B Crlyyae HenpepbiBHO
anddepeHunpyemoro oTobpaxxeHns ¢ HepaBHbIM HYS0 AKOGMaHOM.
Teopema 06 obpatHom oTobpaxeHun. Popmynbl  3aMeHbl
nepemeHHbIX. MNonspHasa 3ameHa.

136. YcnoBHbIN 3KCTPEMYM. MeTon HeonpeaesieHHbIX

MHOXUTEeNnen JlarpaHxa.

Yucnosble pagbl

137. Uucnoson pag. Cxogumoctb. Cymma  GECKOHEYHO

ybbiBaowen reomeTpudeckon nporpeccun.  Kputepuii  Kowm
CXOAMMOCTU YMCIOBOroO psiaa.

138. Cneacteua us kputepusa Kowwmn cxogmMmocTu YMCOBOro psaa.

139.

140.

141.

Heobxogumoe ycnosue cxogumocTu. MapmoHuveckmii pag. OctaTok
4YMCMOBOro psaa.

CxoanmocTb ntoboro dMKCUMpOBaHHOIO ocTaTKka
cxoasuwerocs psiga. Heobxogumoe w poctaTovyHoe Yycrosue
CXOOMMOCTU B TEPMUHAX OCTaTKa.

UncnoBble psabl € HeoTpuuaTenbHbIMU  YfleHaMW.
Heobxogmmoe n goctatovyHoe yCroBMe CXOaMMOCTU. NHTerpanbHbIn
npusHak Kowwu-MaknopeHa CXOgMMOCTM 4WCIIOBOIO psiga C
HeoTpuuaTenbHbIMK YneHamn. OBOOLLEHHbIV FAPMOHUYECKU psag.

Mpu3Hakn CcpaBHEHUS CXOAMMOCTM  YWUCMOBOrO psida C
HeoTpuuaTenbHbIMM  YrieHaMuM B OpMe HepaBeHCTB U B
npegenbHon opme. YacTHble Npu3Haku cpaBHEHUS (CpaBHEHMWE C




00606LLEHHBIM FAPMOHNYECKNM PALOM).

142. Uncnoeble  psabl € HeoTpuuaTesnbHbIMU  YfleHaMu.
Heobxogmmoe u pgocTaTtoyHoe ycrnoBue cxogumocTu. [puaHak
Hdanambepa cxO0AMMOCTM  YUCMOBOrO psda C MNONOXUTENbHLIMU
yrieHamu B oOpMe HepaBeHCTB U B npeaensHon dopme. NpusHakm
Paabe n Maycca (6e3 nokasaTenbcTBa).

143. UncnoBble  psabl € HeoTpuuaTenbHbIMW  YreHaMwu.
Heobxogmmoe n goctatouHoe ycnosme cxoaumocTu. MNpusHak Kown
CXOAMMOCTU  YMCMOBOro psiga C HeoTpuuaTternbHbIMU YfieHamu B
dopme HepaBeHCTB U B npeaenbHon dopme. lNMpusHakm Paabe wn
"aycca (6e3 gokasaTenbCcTBa).

144. MpeobpasosaHne AbGensa. [lMpusHakm [Oupuxne u Abens
CXOAMMOCTU  3HaKonepeMeHHbIX psgoB. [pusHak  JlenbHuua
CXOAMMOCTW 3HaKoYepeayoLlerocs paga.

145. JInHeHoe CBOMCTBO cxogdwmxca psigoB. CoueTtaTenbHoe
CBOWCTBO cXoAsLerocs psga (CyMMMpoBaHue navkamm).

146. ABCONIOTHO cxoAdwimecsa 4ucnoBble psigbl. Teopema o
nepecTtaHOBKE YNEHOB abCONTHO cxoasLerocs psaa.

147. TeopeMa 0 NePEMHOXEHNN abCOMNMOTHO CXOASALLINXCSA PSOOB.

148. Teopema PumaHa o0 nepecTaHOBKE UMEHOB YCITIOBHO

cxopsiierocs psga.

q)yH KUMOHarnbHblIE
nocnenoBaTtesibHO
CTn m

(*)yH KUMOHarbHblIE

psabl

149. lMoToyeyHaa u paBHOMepHas CXOAUMOCTb PYHKLMOHAMNbHbIX
nocnegosartenoHocten u psgos. Kputepun Kowm  paBHOMepHOW
cxogumocTtn. Heobxogmmoe ycrnoBne paBHOMEPHOW CXOOUMOCTH
yHKUMOHanNbHoOro psaga. Kputepuid paBHOMEPHOW CXOOUMOCTM
YHKUMOHaNbHOro psga B TepMuHax ocTtatka. MaKopaHTHbIR
npu3Hak Benepwtpacca paBHOMeEpPHOM CXOANMOCTH
YHKLMOHAaNbHbLIX NocnegoBaTenbHOCTEN U PAOOB.

150. MpusHak Oupuxne paBHOMEPHON CXOANMOCTHU
dyHKUMOHanbHoro psga. Npuanak Abens.

151. MouneHHbln  nepexod K npegeny  YHKUMOHANbHOMW
nocnegoBaTenbHOCTN U (PyHKUMOHanNbHOro psiga. HenpepbiBHOCTb
CYyMMbl PaBHOMEPHO CXxoasweroca (PyHKUMOHanNbLHOro psaa,
COCTOSILLIErO U3 HenpepbIBHbIX PyHKUMA. Teopema OuHn.

152. MouneHHoe WHTEerpvpoBaHue PYHKLMOHAMNBHbIX
nocrnefoBaTensHOCTEN N PAOOB.

153. MouneHHoe anddepeHumnpoBaHmne YHKLMOHAMNbHbIX
nocnegoBaTenbHOCTEN U PSAOB.

CrteneHHble pagpbl

154. OnpepaeneHune cteneHHoro psga. Teopema Kowun-Agamapa.
155. Teopema © paguyce CXOAMMOCTM CTEMNEHHbIX pPAaos,
NONYYEeHHbIX NOYSIEHHBLIM anddepeHumpoBaHnem 7

MHTEerpnpoBaHmem CTeneHHoro psaaa. CJ'IeD,CTBVIe.

156. BewiectBeHHO aHanutuyeckne qyHKUuK. EOMHCTBEHHOCTb
pasnoxeHusi B cteneHHon psag. Pag Tewnnopa. MNMpumep 6eckoHeqHo
anddepeHunpyemon HeaHanUTUYECKON PyHKLNN.

157. HeobxogmMmoe w© [QoCTaTOuHOE YCROBME  Pa3IOXUMOCTU
YHKUMM B CTENEHHOM psi4 B TepMMHaAX OCTATOYHOrO 4feHa
dopmynbl  Teunopa. [ocTtatoyHoe  ycrioBuMe  pPasnoXMMOCTU




OYHKLUUM B CTENEHHOM psa.

158. PasnoxeHne B psa Tennopa nokasaTenbHOMN,
TPUrOHOMETPUYECKNX PYHKLUNA.

159. PasnnyHble OpMbl OCTAaTOYHOrO uYreHa (MHTerpanbHas
dopma, bopma JlarpaHxa, dpopma Kowum).

160. BuHOMMankeHLIN pag.

161. PasnoxeHne yHKUMA B CTeneHHble pagbl MeTogamu
MoACTaHOBKM, MOYSIEHHOIro onddepeHumpoBaHns "

UHTerpupoBaHung. PasnoxeHve B pag Teunopa norapumuyeckomn
dyHKUMN. PasnoxeHne B CTENEHHOW psag  rmnepbonmyeckmx
dPYyHKUMI, dYHKUMN arctg X.

KpuBonuHenHsle
NHTErpanol

162. HenpepblBHaa kpuBad B  €BKMMAOBOM  MPOCTPaHCTBE,
napameTp kKpuBoW. HenpepbiBHO AnddepeHunpyemas Kpusasi.
KpaTHble 1 npocTble TOYkM KpuBoW. [pocTas kpusas. [JonycTumble
npeobpasoBaHusa napameTpa. OpueHTtaumsa kpuon. Cymma KpuBbIX.

163. KacaTtenbHas k kpuBon. Ocobble Toukn anddepeHumpyemon
Kpuson. Magkas kpueasi.

164. AHanor Teopemsbl JlarpaHxa 0 KOHEYHbIX NpupalleHuax ans
BEKTOP-PYHKLMMU.

165. lMoHAaTMe anuHbl ayrn Kkpusown. Teopema O CrNpAMMAAEMOCTU
HenpepbiBHO AudepeHLMpyeEMONn KPUBOM W  OUEHKax OfUHbI
KpUBOW.

166. Teopema O nepeMeHHOM ANWHE OYyrU KPUBOW HeNpepbiBHO
anddepeHumnpyemom kpmon. CrnieacTteus.

167. Teopema 0 CrpsiMASIEMOCTU U BbIYUCNEHWUW ONUHLI NaaKomn
KpnBOW. BbluncneHne anmHbl KyCOYHO-rNagkon KpUBOM.

168. KpuBonuHenHole nHterpansl 1-ro poga. Onpegenexve u
dopmyna ans BbluucneHus. CBoncTea MHTerpanos 1-ro poga.

169. KpuBonuHenHole nHTerpansl 2-ro poga. Onpepgenexve u
dopmyna ans BbluucrieHus. CBoncTBa MHTErpanos 2-ro poaa.

170. CBA3b Mexay KpuBOSIMHENHbIMW MHTerpanamu 1-ro u 2-ro
poaa.

Mepa
>KopaaHna.

171. KBagpupyemble MHOXecTBa Ha nnockoctn.  MHoxecTBa
nnowaan  Hynb. Kputepun ksagpupyemoctun. KeagpupyemocTb
dourypbl, rpaHuua KOTOPOW COCTOUT U3 OOHOW WS HECKOSTbKUX
CcnpsMnseMblX KpUBbIX

172. Mapannenenunen. Mepa napannenenunega. BepxHss u
HWKHAA Mepbl XXopaaHa MHoxecTBa B R" . M3amepumocTb
MHOXecTBa. Mepa JKopgaHa. CsonctBa Mepbl XopaaHa.
MHoxecTBa Mepbl Hyfb.

KpaTHble
NHTErpanbl

173. OnpepeneHue KpaTHoro WHTerpana PumaHna no
napannenenunegy W Ha U3MepUMOM MHoOXecTBe. [lpu3Haku
WHTErpnpyemMocTn PyHKLUMIA N CBOMCTBA KPaTHOro MHTerpana.

174. CBegeHne KpaTHOMO MHTerpana K  MNOBTOPHOMY  (C
AOKa3aTenbCTBOM AN ABOVHOIO UHTErpana).

175. ®opwmyna MpuHa.

176. YcnosBna He3aBUCUMMOCTU KPUBOJIMHEMHOrO WHTErpana ot




NyTU MHTErpMpoBaHus (POPMyNMPOBKA TEOPEMbI M A0Ka3aTeNbCTBO
9KBMBANEHTHOCTM NepBbIX TPEX YCIOBUNA).

177. YcnoBusi HE3aBMCUMOCTM KPUBOJSIMHEMHOINO WHTErpana oT
nyTW UHTErpupoBaHnst (PopmMynmnMpoBka TeopemMbl U JOKA3aTENLCTBO
3KBMBANEHTHOCTN YCNoBus 4 NepBbIM TPEM).

178. CeonctBa OMEKTUBHBLIX HenpepbiBHO AnddepeHunpyembIx
oTtobpaxeHnn ¢ Heobpawawwmmcs B Hynb  gkobnaHowm.
MpeobpasoBaHne rnagkux KpvBbIX U KOHTYpoB. KpuBOMUHEWNHbIE
koopauHaTbl. Popmyna ansa nnowanm obpasa obnactu.

179. 3ameHa nepemMeHHbIX B KpaTHOM uHTEerpane
(OokasaTenbCTBO AN ABONHOIO UHTEerpana).

180. 3ameHa nepemMeHHbIX B KpaTHOM mHTerpane (opmMynmpoBKu
TeopeM 6e3 pokasatenbctBa UM 0BOCHOBaHWE TFeOMETPUYECKOro
CMbICria Moayns un 3Haka sikobuaHa npeobpasoBaHus).

nOBerHOCTHbIe
MHTEerpanbl

181. MonsapHble, cepuyeckme, UNNUHOPUYECKUE KOOPAWHATLI.
[MpuMepbl 3aMeHbl NEPEMEHHbIX.

182. OnemeHTbl Teopun NOBEepXHOCTEN. HocuTenb NOBEPXHOCTH,
TOYKa MoBepxHOCTW. KoopauHaTHble §MHMKM Ha MOBEPXHOCTW.
MoHATMe KpaTHOM TOYKM MOBEPXHOCTH. KacatenbHas «
KoopAauHaTHbIM nnHuAM.  Ocobble TOoYkM noBepxHocTW. [nagkue
nosepxHoctTn. KacaTtenbHas  NNOCKOCTb K  MOBEpPXHOCTW,

HOpMarbHbI BEKTOP, HOpMarbHasi NpsiMasi.

183. lMoBepxHOCTH, 3ajaBaeMble HESABHO. YpaBHeHne
KacaTenbHOW N0CKOCTM U HOPMarnbHOro BEKTopA.

184. MoHaTHMe nnowagn  MNOBEPXHOCTM. dopmyna  gns
BblMMCNEHUA MroLLaan NoBEPXHOCTH.

185. OpueHTauus NMOBEPXHOCTMU, OAHOCTOPOHHMKE "
ABYCTOPOHHME MNOBEPXHOCTU. KyCOYHO-rnagkue noBepxHOCTU U UX
opueHTauus.

186. OnpepeneHue " cyllecTBoBaHue NOBEPXHOCTHbIX
uHTerpanoB 1-ro u 2-ro pogoB. CBoKlcTBa MNOBEPXHOCTHbLIX
WHTErpanoB, npuMepbl  UX  BbluMcreHusi.  [MOBEpPXHOCTHble
WHTEerpanbl Kak npegenbl WHTerpanbHbiX CymMm. WHTerpanbl no
KYCOYHO-TNagKnM NOBEPXHOCTAM.

OneMeHTbl Teopum
nons

187. [MoHATME  BekTOpHOro  nons. OudbdbepeHumpyemble
BEKTOpPHbIe nons. [nsepreHunsi U poTop BEKTOPHOro nonsi. MoHaTtne
O NOBEPXHOCTM YPOBHA yHKUUKN. OpPTOroHanbHOCTb rpagueHTa K
NMOBEPXHOCTU YPOBHS.

188. dopmyna  [aycca-OcTporpagckoro: dopMynmpoBka
OCHOBHOW TeOpeMbl, A0Ka3aTenbCTBO hOpMyIibl AN CneumnanbHoro
knacca obnacten. BblpaxeHne obbema obnactm  4yepes
NOBEPXHOCTHbIN nHTEerpan. MHoromepHas dopmyna
WHTErpMpoBaHus no 4vactam. WHTepnpetauus dopmynbl Maycca-
OcTtporpagckoro B TepMUHaxX Teopum Nonsi.

189. ®opmyna Crokca.
WHTerpansl
3aBV|c;|p Vle,OT 190. [MoHaTMe  wuHTerpana, 3aBucswero OT  napamMeTpa.
na ameui a CobcTBEHHbIE WHTErpansbl, 3aBucsLLme oT napameTtpa.
P P OuddepeHuupoBaHue no napameTpy.
191. lMoHaTMe  wuHTerpana, 3aBucswero OT  napamMeTpa.
CobcTBEHHbIE WHTErpansbl, 3aBucsLme oT napameTpa.

NHTerpvpoBaHue no napameTpy.




192. [MoHaTMe  wuHTerpana, 3aBucswero OT  napamMeTpa.
CobcTBEHHbIE WHTErpansbl, 3aBucsLLme oT napameTtpa.
HenpepbiBHOCTbL NO NapameTpy.

193. PaBHOoMepHOe cTpemneHne dyHKUMM K npedenbHoun
dyHKUuMK.  KpuTepuin paBHOMEPHOM CXOOMMOCTM B TepMMHax
dbyHKUMOHanNbHbIX NOCNeaoBaTENbHOCTEN.

194. HecobcTBeHHble UMHTerpanbl, 3aBucswWwuMe OT napameTpa.
PaBHomepHass cxogumocTb. Kputepun  Kowwn  paBHOMepHOWM
CXOANMOCTW.

195. Mpu3Hakn paBHOMEPHON CXOAUMOCTM HeCcOOCTBEHHbIX
WHTEerparnos, 3aBUCALLNX OT NapamMmeTpa.

196. HenpepbiBHOCTb HECOBCTBEHHOIO MHTErpana no napameTpy.

197. Teopema 0 COBCTBEHHOM WHTErPUPOBAHNN HECOOBCTBEHHOTO

VHTEerpana, 3aBucSLLLEro OT napaMmeTpa.

198. Teopema o] HecobCTBEHHOM WHTErpupoBaHnn
HecoBCTBEHHOro MHTerpana, 3aBucsLLEero oT napameTpa.

199. Teopema o0 anddepeHUMpyeMOCTU  HECOBCTBEHHOro
WHTerpana no napameTpy.

200. HecobcTBEHHbIE napameTpuyeckme MHTerpansl oT
HeorpaHU4eHHbIX OYHKLNIA.

201. HecobcTBeHHble MHTerpanbl OT HEOrpaHUYEHHbIX PYHKLUMI U
NX OCHOBHbIE CBOWCTBA.

+00

sin x J
202. BbluncneHve nHTerpana J. X,
0
+00
—x2 d
203. BbluncneHve nHterpana Ie X
0
204. WHTerpanbl Onnepa. MamMMa-pyHKUMA U ee OCHOBHble
CBOWCTBA.
205. WHTerpanbl 3ninepa. beTa-pyHKUNA ©” ee OCHOBHblE

ceonctea. CooOTHOWweHMe mexay ramma- m 6eta- yHKUMaMK
onnepa.

Pagbl ®ypbe.

206. Onpepenenne psga ®ypbe ana abcontoTHO UHTErpupyemMon
dyHKumn.  lpegnoxeHne O  CTPEMIIEHUM K Hyno  npwu

y — 00 uHTerpanos Buaa

b b
507 f (x)cosyxdx , J.f (x) sin yxdx
a a
208. OT abCconTHO UHTErpupyemon yHkumm f(x).
209. Jlemma 06 annpokcumauuu.
210. Jlemma PumaHa.
211. Anpo [Oupuxne u ero ceouctBa. WHTterpan [Oupuxne.

MpuHumn nokanusaunn. CxogmMmocTb psigoB Pypbe Ans KyCoYHo-




andbepeHLmpyeMbIX QYHKLINA.

212. CymmupoBaHne psigoB  dypbe MeToaoM cpeaHunx
apudpMeTUYECKUX.

213. CeounctBa spgep ®Penepa. Teopema 0 CXOOMMOCTM CYMM
deriepa. Teopema Bemnepwrtpacca-CtoyHa 0 npubnavkeHun
HenpepbIBHON Ha  OTpeske dyHKUMM anrebpanyeckumm
MHOro4rieHaMu.

214, MonHoTa cucteM QYHKUMA B CMbICle PaBHOMEPHOro

npnbnwmxexns. Teopema 0 NOMHOTE TPUTOHOMETPUYECKON CUCTEMBI
W CUCTEMbI UenblXx HeoTpuuaTenbHblX cTeneHen x. lNonHoTa B
CMbicnie  cpegHero  KBagpaTtudHoro npubnuxeHus. [onHoTa
TPUrOHOMETPUYECKOM CUCTEMBbl  (PYHKUUW U CUCTEMBbI  LIENbIX
HeoTpUuaTernbHbIX CTENEHen X AN MHOXecTBa HernpepbiBHbIX
OYHKUMA.

215. MwuHumaneHoe CBOWCTBO KO3 UL MEHTOB dypbe.
HepaBeHcTBO Beccensa. PaeeHctBo [lapceBans u cnencteusa um3
Hero (crnyyan HenpepbIBHOW OYHKLMN).

216. [MouneHHoe anddepeHuupoBaHue psgos dypebe.
MpeonoxeHne o nopsigke ybbiBaHus koadbduuneHToB dypbe npu
N — oo [locTaTouHOE YyCnoBWe PaBHOMEPHOW CXOAUMOCTU psiaa
Pypbe.

13.2. Tembl (pa3genbl) AUCUMNIUHBI U BUAbI 3aHATUN

Ne

~

HanmeHoBaHue pasgena
ONCLUMMNITNHbI

Buabl 3aHATUI (KONUYECTBO YacoB)

CemecT
p

Jlexunn

MpakTndeckme

JTabopaTopH
ble

CamocTtos
TenbHas
paboTa

Bcero

Oobwme matemaTuyeckue
NoHATUA, HeobxoguMble Ans
N3y4YeHnst MaTeEMaTUYeCKoro
aHanusa

10

10

Mpenen n HenpepbIBHOCTb
YHKLMIA 1 OTOBpaKeHui.
Mpenen
nocneoBaTeribHOCTU TOYEK.

18

16

24

OuddepeHumnansHoe
ncumcrieHne yHKLNMN ogHOM
BELLEeCTBEHHON NepeMeHHOMN

18

24

24

HeonpeaeneHHbI nHTerpan
YHKLMU OOHOWN
BeLEeCTBEHHON NepeMeHHOoN

10

WHTerpmpyemocTb no
PvumaHy pyHkumm ogHon
BELLEeCTBEHHON NepeMeHHOMN
Ha oTpe3ske. OnpeneneHHbIN
uHTerpan PumaHa

18

16

24

HecobCTBEHHLIN UHTErpan
OT (PYHKLMN OOHON
BeLEeCTBEHHON NepeMeHHON

10

OvddepeHuymansHoe
ncyncneHne yHKUumn
MHOMMX BELLLECTBEHHbIX

18

18

12




nepemMeHHbIX

Yncnosble pagbl 2 6 8 2

®PyHKUMOHAmbHbIE

nocrnenoBaTenbHOCTU U 3 6 6 8

YHKLUMOHamNbHbIE pAbl

CTteneHHble psabl 3 6 8 8

KpuBonuHenHble nHTerpansi 3 6 8 12
Mepa XKopaaHa. 3 4 4

KpaTHble nHterpansl 3 8 14 12

[MoBEPXHOCTHLIE MHTErpansl 3 6 10 12

OneMeHTbl Teopum nons 3 4 6 4

WHTerpansbl, 3aBucswme ot 3 4 6 4

napameTpa

Panbl ®ypbe. 3 4 6 4

NToro:

14. MeToguyeckme ykasaHuA ans o6y4arowmMxca Nno OCBOEHMIO0 AUCLUNIUHDI

B xope wu3yveHua gucumnnuHel «Matemartumyeckund aHanua» CTygeHT obsisaH nocewaTb
NEKUMOHHbIE W CEeMUHApPCKMEe 3aHATUS, OCYLLEeCTBMATb CaMOCTOSATENbHY0 MOArOTOBKY K
3aHATMAM, BbINONHATL 3adaHus, [aHHble nejarormyeckuMm  paboTHMKaMM B pamkax
avcumnnuHel. OBy4varowemMycs HeobxoAMMO BECTU KOHCMEKT, 3anucbiBaTb npeararaemble Ans
BbINOMHEHUA 3aaHUSA.

[ns AOCTUXEHMS XOPOLLNX pe3ynbTaToB B U3YYeHUW AUCUUNIVH HEOBX0AMMO CaMOCTOSATENBHO
pas3bupaTb MaTepuarnbl NeKuMn U COOTBETCTBYIOLUME TeMbl B PEKOMEHOOBaHHOW nenarorom
nuTepartype, a Takke BbIMONHATb NpakTU4eckne 3agaHus.

Borpocbl no martepuanam Kypca obydalowmncs MoxeT 3adasaTb  NpenofaBaTtensm,
peanusylowumM avcumnimHy «MaTemaTnyeckui aHanu3», BO BpeMS KOHCynbTauun unu B
cneumnansHO oTBeAEeHHOE NpernofaBaTernieM Ha 3aHATUAX BpeMs.

Mpn NoaroToBKe K MPOXOXOEHWIO TEKYLUX aTTecTaunn (KOHTPOmnbHbIX paboT) obydatoemycs
crnegyeT U3YYUTb JEKUMOHHbIE KOHCNEKTbl W MNpakTUYeckne 3afdayn Mo MpoBepsemMbiM Ha
aTTecrtaumm Temam.

K npomexyTouHbiM atTectauuam (3a4etam W 3K3aMeHaMm) CTOUT FOTOBUTLCA MO BblAAHHbLIM
npenogasaTtensmu, peanuaylowmMmy QUCLMNIIUHY, TeOPEeTUYECKMM BOMPOCaM U MpaKTUYEeCKUM
3agaHnsaM  (NnpyMepaMm  MpakTUYEeCcKUX 3aaHui) C  y4eTOM KOHCMEKTOB JEKUMOHHbIX W
NpakTUYECKMX 3aHATMW, a Takke npegnaraemon B pabouven nporpamme  OUCUMNAWHDI
nuTeparypebl.

15. NepeyeHb OCHOBHOW U AONONIHUTENLHON NUTEpPaTypbl, PECYPCOB UHTEPHET, He0O6X0ANMbIX
AJNs1 OCBOEHUA ANCLUNIIUHBLI

a) OCHOBHag nuTepaTypa:

Ne n/n | NcTouHUK

WnbuH, B. A. MaTtemaTtuyecknin aHanus : y4ebHUK gnsi CTyd. By30B, 00y4Y. MO cneunanbHOCTAM
"MaTtematuka", "lNpuknagHas matematuka" n "MIHgpopmatuka" : B 2 4. / B.A. NnbuH, B.A.
CapoBHuunin, 6.X. Cengos ; Mock. roc. yH-T um. M.B. JlomoHocoBa; nog pea. A.H. TuxoHoBa

1. | .— M. : MpocnekT : U3a-Bo Mock. yH-Ta, 2007- .— (Knaccu4eckumn yHuBepCcuTeTCKUn y4ebHuk /
peacos.: B.A.CagosHunuun (npeg.) v gp.]) Y. 1 .— 3-e n3a., nepepab. n gon. — 2007 .— 660
c. : un. — lMNoceawaeTtca 250-neTno MockoBckoro yHmBepcuteta .— ISBN 978-5-482-01426-
4

UnbuH, B. A. MatemaTuyeckuin aHanms : y4ebHuk : B 2 4. / B.A. nbuH, B.A. CagoBHnuun, b.X.
CeHpoB ; Mock. roc. yH-T um. M.B. JlomoHocoBa; nog pea. A.H. TuxoHoBa .— M. : lMpocnekT :
2. | N3p-Bo Mock. yH-Ta, 2006- .— (Knaccuyeckun yHuBepcuteTckun y4ebHuk / pegcos. : B.A.
CapoBHuuni (npea.) v gp.]) . 4.2 .— 3-e u3g., nepepab. n gon. — 2006 .— 353, [4] c. : un. —
Ha obn.: 2-e naa.




UnbuH, B. A. MatemaTuyeckuin aHanms : y4ebHuk : B 2 4. / B.A. nbuH, B.A. CagoBHnuun, b.X.
CeHpoB ; Mock. roc. yH-T um. M.B. JlomoHocoBa; nog pea. A.H. TuxoHoBa .— M. : lMpocnekT :

3. N3p-Bo Mock. yH-Ta, 2006- .— (Knaccuuyeckui yHuBepcuteTckui yyebHuk / peacos. : B.A.
CaposHuynn (npea.) v gp.]) . 4.2 .— 3-e n3a., nepepab. n gon. — 2006 .— 353, [4] c.
Kyopssues, J1.[1. Kypc matemaTtmyeckoro aHanusa : y4ebHuK gnga crtyd. By3oB, oby4. no
€CTEeCTBEHHO-Hay4YHbIM U TEXHUYECKMM HanpaeneHusam u cneuyuanbHoctam : B 3 1. / JL.A.

4 KyaopsisueB .— M. : [dpodpa, 2006- .— (Bbicuee obpasoBaHue: CoBpeMEHHbIN YY4EOHUK) .—

" | ISBN 5-358-00355-X. — http./biblioclub.ru/index.php ?page=book view red&book id=82814
T. 1: OuddepeHuymnanbHoe U MHTErpanbHoOe UCHUCHEHUS (PYHKUMA OOHOW NepeMeHHOn .—
N3g. 6-e, ctep. — 2008 .— 702, [1] c. : un. — Ykas.: ¢.685-697 .— ISBN 5-358-00354-1.
Kyaopssues, J1.O. Kypc matemaTtmyeckoro aHanusa : y4ebHuK gnst 6akanaeBpoB : [ons CTyq.
By30B, OOyd MO €CTECTBEHHOHAy4y. M TEexXH. HanpasneHusM u cneuuanbHoctam] / JI.O.

5. | KyopsBues ; Mock. dus.-texH. nH-T (lFoc. yH-T) .— Mocksa : FOpant, 2012-.

T.2 .— 6-e nu3g. — 2012 .— 720 c. : un. — (bakanasp. ba3oBbIi Kypc) .— Ykas.: ¢.706-714
.— ISBN 978-5-9916-1893-9. — http./biblioclub.ru/index.php 2page=book view red&book id=82818
Kyaopssues, J1.O. Kypc matemaTtmyeckoro aHanusa : y4yebHuK gnst 6akanaeBpoB : [ons CTyq.
By30B, OOy4Y. MO €CTECTBEHHOHAay4. M TEXH. HanpasneHusMm u cneuuansHoctsam] / J1.0.

6. | Kygpssues ; Mock. pus.-TexH. nH-T ([oc. yH-T) .— Mocksa : FOpanT, 2012-.

T.3 .— 6-e usg. — 2012 .— 350, [1] c. : un. — (bakanasp. basoBbIn Kypc) .— Ykas.: ¢.340-
348 .— ISBN 978-5-9916-1892-2.

Kyapssues, J1.[1. Kypc matematudeckoro aHanmsa : yd4ebHuk gns GakanaepoB : [4ns CTyA.
By30B, O0Oy4. MO €CTECTBEHHOHay4d. W TEXH. HanpaeneHusaMm u cneuunanbHoctam] / JI.O.

7. | KygopsiBues ; Mock. u3.-TexH. uH-T (Foc. yH-T) .— Mocksa : FOpanT, 2012-.

T.1.— 6-e u3g. — 2012 .— 702, [1] c. : un. — (bakanaBp. ba3oBbIn Kypc) .— Yka3.: c.685-
697 .— ISBN 978-5-9916-1807-6.

Tep-Kpukopos, A. M. Kypc matemaTtnyeckoro aHanmsa : y4ebHoe nocobue ans sysos / A. M.
Tep-Kpukopos, M. L. WabyHnH .— 2-e n3g. — M. : duamatnut : J1ab. 6a3oBbix 3HaHun, 2007
—672c.

8. | Tep-Kpukopos, A. M. Kypc maTemaTnyeckoro aHanusa : [ydebHoe nocobue gns sysos] / A.M.
Tep-Kpukopos, M.W. WabyHnH .— 4-e u3g., ucnp. — M. : buHowm. Jlabopatopusa 3HaHuin, 2011
—672c.

OemunpgoBny, B.IN. COopHMK 3agay 1 ynpaxHEeHUn no matemaTudeckomy aHanmsy : yvyebHoe

9 nocobue ana BysosB / B.M. OemunpoBud .— M. : ACT : Actpenb, 2010 .— 558 c.

https://e.lanbook.com/reader/book/113942/#1
http://biblioclub.ru/index.php?page=book_view_red&book_id=459722

6) gononHWTenbHas nuTepartypa:

Ne n/n

NcTouHmK

BuHorpagosa, M. A. 3agauM 1 ynpaxHeHWss no maTtemaTudeckomy aHanmsy : YuyebHoe
nocobue ons ctyq. By3oB, 00y4. N0 HanpaBneHMsaM 1 cneumanbHOCTAM us.-MaT. npoduns :
B 2 u. / N.A. BuHorpagosa, C.H. OnexHuk, B.A. CagoeHuunn ; Mopa pea. B.A. CagoBHU4ero
— M. : Opodpa, 2001

C6opHuk 3agad no matemaTtnyeckomy aHanusy (B 3-x T.) / J1.O. Kyapssues [v gp.] — M. :
®dusmatnuT, 2003. T.1 - http:/biblioclub.ru/index.php?page=book view red&book id=83187

T.2. - http:/biblioclub.ru/index.php?page=book view red&book id=8282

T.3. - http:/biblioclub.ru/index.php?page=book view red&book id=83191

BuHorpagosa, .A. WccnepoBaHve CXooMMOCTM HECOOCTBEHHbLIX WHTErpanoB : y4ebHo-
mMeToandeckoe nocobme no cneuymnansHoctam 010501 (010200) - MpuknagHaa matemaTuka m
nHpopmatumka, 010901 (010500) - MexaHuka, 010203 (351500) - Martemartuyeckoe
obecneyeHre N agMUHUCTPUPOBaAHNE MHAPOPMALIMOHHBIX cucTeM / BOpoHEX. roc. yH-T; COCT.:
I".A. BuHorpagoea, H.B. Poroa .— BopoHex : JIOIN BI'Y, 2005 .— 19 c.

JTapuH, A.A. 3agaunm n ynpaxHeHust N0 MaTemMaTUYecKoMy aHanuay : ydyebHo-meTogndeckoe
nocobue no cneymnansHoctam 010501(010200) - MNpuknagHas matemMaTuka M MHpopmaTtumka,
010901(010500) - MexaHuka, 010203(351500) - MartemaTtudeckoe obecneyeHne wu
aAMUHUCTPUPOBaHNE MHAOPMALMOHHBIX cucTem / BopoHex. roc. yH-T; cocT.: A.A. JlapuH,
"A. BuHorpagosa .— BopoHex : JIOMN BIy, 2005 .— 23 c. — bwubnuorp.: c.22 .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/nov05112.pdf>.




YkpaunHckun, IN.C. VccnegoBaHne Ha 3KCTpPEMYM, 3adadn Ha MakCUMyM U MUHUMYM Ans
YHKUMA HECKOMbKUX MEpPEMEHHbIX @ y4yebHOo-meToamyeckoe nocobue : cneumnanbHOCTU:
010501 (010200) - MpuknagHas matemaTuka n nHdopmatuka, 010901 (010500) - MexaHuka,
010203 (351500) - MatemaTudeckoe obecneyeHne 1M agMUHUCTPUPOBaHUE
MHAOPMaLMOHHBIX cucTtem / BopoHex. roc. yH-T; cocT.: 1. C. YkpanHckui, I'. A. BuHorpagosa
.— BopoHex : JIOIN BI'Y, 2006 .— 23 c.

BuHorpaposa, .A. 3apaHus Ans KypcoBon paboTbl MO MaTemMaTU4eckoMmy aHanuay
(MHTerpanbHoe wucdUcneHne YHKUMN MHOMMX MNepeMeHHbIX) :  y4ebHo-meToanyeckoe
nocobue ans By3oB / BopoHex. roc. yH-T; cocT. [.A. BuHorpagosa [u gp.] .— Boponex : AL
BIy, 2008 — 44 C. — Bubnuorp.: c.44 —
<URL:http.//www.lib.vsu.ru/elib/texts/method/vsu/m08-15.pdf>.

BuHorpagosa, NLA. MeToabl BblMUCAEHUA OBOWHLIX WHTerpanoB. [1puNoXeHna AOBOWHbLIX
NHTEerpanoB : y4yebHo-meTogmyeckoe nocobue anga By3oB / BopoHex. roc. yH-T; cocrt.: .A.
BuHorpagosa, IN.C. YkpanHcku .— Boponex : UINL BI'Y, 2009 .— 22 c.

BuHorpagosa, N.A. Psgbl ®dypbe (MOCTpPOEHWE M CXOOUMOCTb) : y4yebHO-MeToauveckoe
nocobue gnst By3oB : [4na CcTyd. dhak. npuknag. MateMatukv, UHPOPMATUKM U MEXaHUKK
BopoHex. roc. yHOTa Bcex dopm o06ydeHus, usydalowmux Kypc MaT. aHanu3a, Aang
cneunanbHocten : 010501 - lNpuknagHas maTematuka M MHpopmaTtuka, 010503 - Mar.
obecneyeHve U agMuHucTpupoBaHue uHdpopMm. cuctem, 0100901 - MexaHuka] / BopoHex.
roc. yH-T; coct.: I".A. BuHorpagosa, N.C. YkpaunHckmuii .— BopoHex : UMNL, BIy, 2009 .— 21 c.
— Bubnorp.: c. 21.

W3paHne Ha gp. HocuTene: Pagbl Pypbe (NOCTPOEHUE U CXOAUMOCTL) [DNEKTPOHHbLIN pecypc]
. yyebOHO-MeTOoAMYECKOE Mocobue ansa By3oB : [ons ctyd. dak. npuknag. MatemMaTtuku n
MexaHUKM BripoHeX. roc. yH-Ta Bcex popM oby4eHus, M3y4daloLllnx Kypc MaTt. aHanusa, Ans
cneumnansHocten: 010501 - [NpuknagHas maTteMaTtuka u unHdopmatuka, 010503 - Mar.
obecneyeHne n agmmHuctTpuposanme, 010901 - MexaHuka ] / BopoHex. roc. yH-T; cocT.: [.A.
BuHorpagosa, [1.C. YkpauHckuii .— BopoHex : W3gaTenbcko-nonurpaduyeckuii  LeHTP
BopoHexcKoro rocygapcrBeHHoro yHmeepcurerta, 2009.

YkpauHckun, [1.C. MeTogbl BbIMUCIIEHUST TPOWMHBIX WM MOBEPXHOCTHLIX WHTErparnos.
MpunoxeHna K 3agadvam reoMmeTpum n MexXaHukM : ydebHo-meToguveckoe nocobue ons By3oB
: [ana cneumanbHocTten: 010501 - lMpuknagHas maTemaTuka M uMHopmaTuka, 010901 -
MexaHuka] / BopoHex. roc. yH-T ; cocT.: IN.C. YkpanHckuin, I".A. BuHorpagosa .— BopoHex :
nnu Bry, 2011 .— 24 c. : un. — bubnworp.: c. 24.

N3naHve Ha gp. Hocutene: MeToabl BbIMUCIIEHUSA TPOMHBIX U MOBEPXHOCTHBLIX WMHTErpasos.
MpunoxeHns K 3agadamMm reoMeTpum N MEXaHUKU [ONEKTPOHHbIN pecypc] : y4ebHo-
mMeToamdeckoe nocobue pans By3oB : [gns cneumanbHocten: 010501 - [MpuknagHas
mMaTtemaTtuka u uHdopmaTtuka, 010901 - MexaHuka] / BopoHex. roc. yH-T ; cocrt.: I.C.
YkpauHckun, I".A. BuHorpagosa .— BopoHex : ML BI'Y, 2011.

10.

BuHorpagosa, I'.A. OnpegeneHHbin nHterpan Pumana : y4ebHo-meToanyeckoe nocobue gns
BY30B : [4NsA cTyd. 1 K. O4HOW U O4YHO-3a04. hopM. 0ByyeHus, ana HanpasneHui: 010400 -
Mpuknag. matematuka n nHpopmatuka, 010900 - MexaHuka, 010500 - MaT. obecneveHue n
agMuHucTpupoBaHme uHpopMm. cuctem, 110300 - dyHoameHT. nHoOpMaTUKA U MHAOPM.
TexHonoruun, 010800 - MexaHuka n mat. mogenuposanue, 230700 - MNMpuknaa. nHpopmaTurka,
080500 - BusHec-uHdopmaTuka] / BopoHex. roc. yH-T ; [cocT.: .A. BuHorpagosa u ap.] .—
BopoHex : WspaTenbcko-nonurpacgpuyeckmin  LeHTp BopoHexXcKoro rocyaapCTBEHHOro
yHusepcuteTta, 2013 .— 32 c. : un. — bubnworp.: c.31.

N3paHne Ha ap. Hocutene: OnpegeneHHbin uHTerpan PumaHa [QneKTpoHHbIN pecypc] :
y4yebHO-meToamyeckoe nocobue ans By3oB : [Ana cTyd. 1 K. OMHOM M O4YHO-3a04. POPM.
obyyeHns, ansa HanpasneHun: 010400 - Mpuknag. matemaTtuka n uHdopmatuka, 010900 -
MexaHuka, 010500 - MaT. obecneyeHne n agMmuHUCTpUpoBaHne nHgopm. cuctem, 110300 -
dyHaameHT. uHdopmatuka W uHdopm. TexHonorun, 010800 - MexaHuka u Mar.
mogenupoaHme, 230700 - lMpuknag. wnHdpopmaTuka, 080500 - BusHec-uHdopmatumka) /
BopoHex. roc. yH-T ; [cocT.: IA. BuHorpagoBa u gp.] .— BopoHex : WsgaTenbcko-
nonurpaduyecknin LeHTp BopoHeXcKoro rocygapcTBeHHoro yHmsepcuteta, 2013.

11.

YkpauHckun, [1.C. MeTogbl BbIMUCIIEHNUST TPOWMHBIX U MOBEPXHOCTHLIX WHTErparos.
MpunoxeHns K 3agadamMm reoMeTpum N MEXaHUKU [ONEKTPOHHbIN pecypc] : y4yebHo-
mMeToamndeckoe nocobue pans By3oB : [gns cneumanbHocten: 010501 - [MpuknagHas
mMaTemaTtuka u uHdopmaTtnka, 010901 - MexaHuka] / BopoHex. roc. yH-T ; cocrt.: I.C.




YkpavHckun, IN.A. BuHorpagoBa .— 3OnekTpoH. TekcToBble AaH. — Boporex : UMM BI'Y, 2011
.— 3arn. ¢ TMTyn. aKkpaHa .— JNeKTPOH. Bepcusa ned. nybnukaumm .— CeoboaHbIN JocTyn U3
nHtpacetn BI'Y .— TekctoBbin chann .— Windows 2000; Adobe Acrobat Reader.

N3naHve Ha gp. Hocutene: MeToAbl BbIMUCIEHUSA TPOWHbLIX M NMOBEPXHOCTHbIX WMHTErpanos.
MpunoxxeHnsa K 3agayam reoMeTpun n MexaHuku : y4ebHo-meToanveckoe nocobue Ans By3oB
: [ana cneumansHocTen: 010501 - lMpuknagHas matemaTtuka M mHdopmatuka, 010901 -
MexaHuka] / BopoHex. roc. yH-T ; cocT.: IM1.C. YkpauHckui, .A. BuHorpagosa .— BOpoHexX :
WML Bry, 2011 .—24 c. : un.

<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m11-15.pdf>.

B) MH(POPMALMOHHbIE 3NEKTPOHHO-06pa3oBaTerbHbIE PECypChl:

Ne n/n Pecypc

1 OBC «KoHcynbTaHT cTygeHTa» (http:/biblioclub.ru)

2 OBC «JlaHb» (https://e.lanbook.com)

3 3oHanbHas HayvyHas 6ubnuoteka BI'Y (https:/lib.vsu.ru/)

16. MNMepeyeHb y4yebHO-MeTOAMYECKOro obecneyeHUss ANA caMmocTosATeNlbHOM paboTbl (y4yebHo-
memoduyeckue pekomeHOayuu, rocobusi, 3adayHUKU, MemoOu4yecKkue yKa3aHusi 110 8bINOo/IHEHUK
rpakmuyeckux (KOHMPOIibHbIX), Kypcosbix pabom u dp.)

Ne n/n | McTouHUK

1 MonoxeHne 06 opraHu3auum camocToaTenbHoM paboTel obydarowmxca B BopoHexckom
" | rocydapCTBEHHOM yHUBEpCUTETE

P UHcTpykuma. O6wmne pekoMeHZaumm no 0POPMIIEHUIO KYPCOBBLIX WM BbIMYCKHbIX KBanMUKALNOHHbIX
" | pabot

JlapuH, A.A. 3agaumn n ynpaxHeHus N0 MaTemMaTUYECKOMY aHanuay : y4ebHO-mMeToamyeckoe
nocobue no crneyunansHoctaMm 010501(010200) - MNpuknagHas matemaTuka U UHopmaTtuka,
010901(010500) - MexaHuka, 010203(351500) - MartemaTudeckoe obecneyeHne wu

3. agMVHUCTPUPOBaHME MH(OPMALMOHHbIX cucTeM / BopoHex. roc. yH-T; cocT.: A.A. JlapuH,
"A. BuHorpagosa .— Boponex : JIOM BIy, 2005 .— 23 c. — bwubnuorp.: c.22 .—
<URL.:http.//www.lib.vsu.ru/elib/texts/method/vsu/nov05112.pdf>.

BuHorpaposa, .A. 3apaHus Ans KypcoBon paboTbl MO MaTemMaTU4eckoMmy aHanuay
(MHTerpanbHoe wucdUcneHne YHKUMA MHOMMX MEPEMEHHbIX) :  y4ebHOo-meToanyeckoe

4. | nocobue gnsa By3oB / BopoHex. roc. yH-T; cocT. I".A. BuHorpagosa [ gp.] .— BopoHex : UIML,

BIY, 2008 — 44 C. — bubnuorp.: c.44 —

<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m08-15.pdf>.

BuHorpagosa, A. MeToabl BbIMUCIEHUS ABOWHLIX WHTErpanoB. [MpUNOXeHUs ABOWHbLIX
5. | vHTerpanos : y4ebHo-meToanYeckoe nocobue ana By3oB / BopoHex. roc. yH-T; cocT.: [A.
BuHorpagosa, IN.C. YkpanHckun .— Boponex : WML BI'Y, 2009 .— 22 c.

BuHorpagoBsa, .A. Psagbl ®ypbe (NOCTpPOEHME W CXOAMMOCTb) : y4ebHO-meToanyeckoe
nocobue gnst By3oB : [A4na cTyd. dak. npuknag. MateMatukv, UHPOPMATUKM U MEXaHUKK
BopoHex. roc. yHOTa Bcex copM 06yyeHus, udydarwlmnx Kypc MaTt. aHanusa, gns
cneumanbHocten : 010501 - lMpuknagHas matematvka u MHdopmaTuka, 010503 - Mar.
obecneyeHve n agMuHucTpupoBaHue uHdopm. cuctem, 0100901 - MexaHuka] / BopoHex.
roc. yH-T; coct.: I".A. BuHorpagosa, N.C. YkpauHckuii .— BopoHex : UL BI'Y, 2009 .— 21 c.
— Bubnorp.: c. 21.

N3paHne Ha ap. HocuTene: Pagbl Pypbe (NOCTPOEHUE U CXOAUMOCTL) [ONEKTPOHHbLIN pecypc]
. yyebHo-MeToamMYeckoe nocobue ans By30B : [onsa cTtyd. dhak. npuknag. MateMaTuku u
MexaHuku BrnpoHe. roc. yH-Ta Bcex hopm obyyeHust, nsyvarwlmx Kypc maT. aHanusa, ans
cneumanbHocten: 010501 - lMpuknagHag marematvka v uHdbopmatuka, 010503 - Mar.
obecneyeHne n agmmHuctTpuposanme, 010901 - Mexanuka ] / BopoHex. roc. yH-T; cocT.: [.A.
BuHorpagosa, [1.C. YkpauHckuhn .— BopoHex : W3pgaTtenbcko-nonurpadunyeckuin  LeHTp
BopoHexckoro rocyaapcreeHHoro yHusepcureta, 2009.

YkpauHckun, [1.C. MeToabl BbIMUCIIEHNUST TPOWMHBIX WM MOBEPXHOCTHLIX WHTErparos.
MpunoxeHus K 3agadvyam reomeTpun 1 MexaHuku : yduebHo-meTogudeckoe nocobue ansi By3oB
. [ans cneumnanbHocTen: 010501 - lMpuknagHas maTematuka M mHdopmaTuka, 010901 -
MexaHuka] / BopoHex. roc. yH-T ; cocT.: N.C. YkpauHckui, .A. BuHorpagoBa .— BOpoHeX :
nnu Bry, 2011 .— 24 c. : un. — bubnworp.: c. 24.

N3paHne Ha gp. HocuTene: MeTtogbl BblMUMCAEHUS TPOWHbLIX M NOBEPXHOCTHbLIX MHTErpanos.




[MpunoxeHus K 3agavyamM reoMeTpum U MexXaHUKM [OnekTpoHHbI  pecypc] @ y4ebHo-
MeToamnyeckoe nocobue ansg By3oB : [ang cneumanbHocten: 010501 - [MpuknagHas
MaTematvka 1 mnHdopmatuka, 010901 - MexaHuka] / BopoHex. roc. yH-T : cocrt.: [.C.
YkpawnHckun, [.A. BuHorpagosa .— BopoHex : UMMLL BI'Y, 2011.

BuHorpagosa, I'.A. OnpegeneHHbin nHterpan Pumana : y4ebHo-meToamnyeckoe nocobue gns
BY30B : [ANA cTyd. 1 K. O4HOM M O4HO-3a04. PopM. 0byyeHuns, ang Hanpasnexnun: 010400 -
Mpuknag. matematuka n nHpopmatuka, 010900 - Mexanuka, 010500 - MaT. obecneveHue n
agMuHucTpupoBaHme uHgopMm. cuctem, 110300 - dyHoameHT. nHOpMaTUKA U MHAOPM.
TexHonoruu, 010800 - MexaHuka n mat. mogenuposanue, 230700 - MNpuknaa. uHpopmaTuka,
080500 - BusHec-uHdopmaTuka] / BopoHex. roc. yH-T ; [cocT.: .A. BuHorpagosa u ap.] .—
BopoHex : Wagatenbcko-nonurpadomMyeckmn  LeHTp BOpOHEXCKOro rocygapCTBEHHOro
yHuBepcuteTta, 2013 .— 32 c. : un. — bubnworp.: c.31.

N3paHne Ha ap. Hocutene: OnpefdeneHHbit MHTerpan PumaHa [QNeKTpOoHHbIN pecypc] :
y4yebHO-MeToanYeckoe nocobue ans By3oB : [ana ctyd. 1 K. 0MHOM M 04YHO-3a04. dhopm.
obyyeHus, ansa Hanpaenenun: 010400 - MNpuknag. matematuka u mHdopmatumka, 010900 -
MexaHuka, 010500 - MaT. obecneyeHrne N agMUHUCTPUpoBaHMe MHdopMm. cuctem, 110300 -
dyHoameHT. nHdopmatuka U mHdopm. TexHonormn, 010800 - MexaHuka v  Mar.
mogenupoBaHue, 230700 - MMpuknag. mnHdpopmartuka, 080500 - BusHec-nHdopmatukal /
BopoHex. roc. yH-T ; [coct.: I.A. BuHorpagosa v gap.] .— BopoHex : W3gaTtenbcko-
nonurpaduyeckui LieHTp BopoHEeXCcKoro rocyaapcTBeHHOro yHneepcurerta, 2013.

YkpauHckun, [1.C. MeTogbl BbIHMUCIIEHUS TPOWMHBIX WM MOBEPXHOCTHLIX WHTErparos.
MpunoxeHns K 3agadamMm reoMeTpum N MEXaHUKM [ONEKTPOHHbIN pecypc] : y4yebHo-
meTogudeckoe nocobue p[ns By3oB : [ana cneumanbHocten: 010501 - [MpuknagHas
mMatemaTtuka u uHdopmaTtuka, 010901 - MexaHuka] / BopoHex. roc. yH-T ; cocrt.: I.C.
YkpavHckun, IN.A. BuHorpagoBa .— 3OnekTpoH. TekcToBble AaH. — Boporex : UMM BI'Y, 2011
.— 3arn. ¢ TMTyn. akpaHa .— JNeKTPOH. Bepcusa ned. nybnukaumm .— CeoboaHbIN 4OCTyn U3
nHtpacetn BI'Y .— TekctoBbin dhann .— Windows 2000; Adobe Acrobat Reader.

N3naHve Ha gp. Hocutene: MeTodbl BbIMUCIEHUSA TPOWHbLIX M NOBEPXHOCTHbLIX WMHTErpanos.
MpunoxxeHnsa K 3agayam reomMeTpun U MexaHuku : y4ebHo-metoanveckoe nocobue Ans By3oB
: [ana cneumansHocten: 010501 - lMpuknagHas matemaTtuka M mHdopmaTuka, 010901 -
MexaHuka] / BopoHex. roc. yH-T ; cocT.: IM1.C. YkpauHckui, .A. BuHorpagosa .— BOpoHeX :
WML Bry, 2011 .—24 c. : un.

<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m11-15.pdf>.

10.

BepmaH, ".H. C60pHMK 3aga4 No Kypcy MateMaTuyecKkoro aHanuaa : yyebHoe nocobue
/ T.H. BepmaH. — 8-e u3g., ctep. — CaHkr-lNeTepbypr : NlaHb, 2019. — 492 c. — ISBN
978-5-8114-0657-9. — TeKCT : 3NMeKTPOHHbIN // ONeKTPOHHO-6ubnuoTeyHasa cuctema
«Jlaub» : [canTt]. — URL: https://e.lanbook.com/book/111199 (mata ob6paiieHus:
07.10.2019). — Pexum goctyna: gns aBTopu3. Nonb3oBarenen.

11.

YkpaviHckun, 1.C. OCHOBHble MeTOAbl BbIMUCIIEHUSA HeonpeaeneHHbIX WHTerpanos
[OnekTpoHHbIN pecypc] : yd4ebHO-MeTOoau4eckoe nocobue onst By3oB : [gna ctyg. 1 K.
OYHOM M OYHO-3a04HOM (bopM 0ByYeHus dak. Npuknag. maTtemaTukn, UHPOPMaTUKA U
MexaHukn ; ans HanpaeneHun : 010500 - Mat. obecneyeHne N agMUHUCTPUPOBaHUE
nHpopm. cuctem, 010300 - dyHaameHTanbHbIE MHPOPMaTUKa N MHPOPM. TEXHOSOINH;
01400 - MpuknagHas matematuka u uHpopmaTuka, 010800 - MexaHuka n mar.
mogenupoaHue, 230700 - lMNpuknag. nHdopmatmnka, 010900 - MexaHuka, 080500 -
BusHec-nHdopmaTukal / BopoHex. roc. yH-T ; cocT.: [1.C. YkpanHckuin, 3.J1. lUnwknHa ,
A. BuHorpagpoea .— OnekTpoH. TeKkcToBble gaH. — BopoHex : WMapgaTtenbcko-
nonurpadudecknin LeHTp BopoHeXckoro rocygapctBeHHoro yHusepcuteta, 2013 .—
3arn. ¢ Tutyn. akpaHa .— CBoboaHbI JocTyn U3 nHTpacetn BIY .— TekcToBbIv hann
— Windows 2000 ; Adobe Acrobat Reader —
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m13-173.pdf>.

12.

JlapuH, A.A. 3adayu u ynpaxHeHusi o mMamemamu4yeckoMy aHanu3y : y4ebHo-
memoduyeckoe rocobue o creyuansHocmaMm 010501(010200) - [lpuknadHas
Mamemamuka u uHgopmamuka, 010901(010500) - MexaHuka, 010203(351500) -
Mamemamuydeckoe obecriedeHue u aOMuHUCmMpuposaHue UHEOPMayUOHHbIX cucmem
/ BopoHex. eoc. yH-m; cocm.: A.A. JlapuH, I'.A. BuHoepadoea .— Boponex : JIOI BI'Y,
2005 — 23 C. — bubrnuoep.: c.22 —
http://www.lib.vsu.ru/elib/texts/method/vsu/nov05112.pdf




13.

Bunoepadosa, I'A. 3adaHus 0nisi Kypcogol pabombl MO MamemMamu4yeckoMy aHasusy
(uHmMeepanbHoe ucyucneHue yHKUUU MHO2UX NepeMeHHbIX) : y4ebHo-Memoduyeckoe
rnocobue 0ns sy3oe / BopoHex. 2oc. yH-m; cocm. [A. BuHoepadosa [u dp.] .—
BopoHex : uriy Bry, 2008 — 44 c. — Gubnuoep.:
c.44:http://www.lib.vsu.ru/elib/texts/method/vsu/m08-15.pdf

14.

BuHorpaposa, I'.A. Psaabl ®ypbe (NOCTpoOeHMEe U CXOANMOCTb) [QNEKTPOHHbLIN pecypc] :
y4yebHO-MmeToamyeckoe nocobue Ana By3OB : [4NA cTyd. dak. Nnpuknag. MateMaTukm m
MexaHukuM BnpoHex. roc. yH-Ta Bcex oopm 0byyeHus, naydarowmx Kypc maT. aHanuaa,
ana cneunansHocTen: 010501 - MpuknagHaa matematnka u nHgpopmatuka, 010503 -
Mar. o6ecneyeHne n agmuHuctpmposanune, 010901 - MexaHuka | / BopoHex. roc. yH-T;
coct.. [.A. BwuHorpagoea, [I1.C. VYkpaumHckmn .— BopoHex : WagaTtenbcko-
nonurpadou4eckmn LeHTp BopoHexcKoro rocygapcTBeHHoro yHnusepcureta, 2009.

15.

BuHorpagosa, [.A. OnpegeneHHbin _uHTerpan PumaHa [ONeKTpOoHHbI _pecypc]
y4yebHOo-MeToamn4Yeckoe nocobure ans By3oB : [ans cTtyd. 1 K. 04HOM 1 0YHO-3a04. DOpM.
obyyeHus, anga Hanpaenenun: 010400 - lMpuknag. matemMatuka U mnHdopmaTuka,
010900 - MexaHuka, 010500 - MaTt. obecne4yeHne M aaMUHUCTPUPOBAHUE UHEOPM.
cuctem, 110300 - PyHoameHT. MHdoOpMaTUKa U KMHbOopM. TexHosiorum, 010800 -
MexaHnka 1 mat. moaenuposanue, 230700 - lMpuknag. nHdopmatuka, 080500 -
BbusHec-nHdopmatmnkal / BopoHex. roc. yH-T ; [cocTt.: [A. BuHorpagosa v ap.] .—
BopoHex : M3gaTenbcko-nonmrpadmnyecknii LeHTP BopoHEXCKOro rocygapCTBEHHOro
yHuBepcuteta, 2013.

16.

YkpaunHckun, .C. MeTtoabl BbIMUCNIEHUA TPOWHbLIX W MNOBEPXHOCTHLIX WMHTErpanos.
[MpunoXxeHus K 3agavyamM reoMmeTpun N MexaHukn : y4ebHo-meToamveckoe nocobme ans
By30B : [anga cneuuanbHocTen: 010501 - MpuknagHag matemaTvka M uHdopmaTtuka,
010901 - MexaHuka] / BopoHex. roc. yH-T ; cocT.: [1.C. YkpauHckun, [.A. BuHorpagosa
.— Boponex : ML By, 2011 .— 24 c. : un.
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m11-15.pdf>.

17.

Mpenen 6e3 cekpeToB [ONEKTPOHHbLIN pecypc] : y4ebHo-meToanyeckoe nocobue : [ansa
ctyg. 1 K. OYHOM M O4YHO-3a04YHOM hopM 0Oy4veHus hak. npuknag. mMaTeMaTuku,
MHOPMaTUKN U MexaHuky ; ansa HanpaeneHun : 010400.62- MNpuknagHas maTemMaTtuvka
n wuHdopmatuka, 010300.62 - OdyHOoameHTanbHad WHQopMaTUKa W UHMOPM.
TexHonorun, 010500 - MaT. obecnedyeHne U agMUHUCTPUPOBAHME MHEOPM. CUCTEM, |,
010800.62 - MexaHuka 1 mat. mogenupoaHne,080500.62 - BusHec-uHpopmatuka) /
BopoHex. roc. yH-T ; [cocT.: IN.C. YkpanHckui n gp.] .— ONeKTPOH. TEKCTOBbIE AaH. —
BopoHex : N3pgaTtenbckun gom BIY, 2015 .— 3arn. ¢ tutyn. akpaHa .— CBobogHbIN
pocTtyn u3 nHtpacetn BI'Y .— Tekctosbii dpavin .— Windows 2000 ; Adobe Acrobat
Reader .— <URL:http.//www.lib.vsu.ru/elib/texts/method/vsu/m15-61.pdf>.

17. O6pasoBaTtenbHble TEXHONIOIUU, UCMOJNIb3yeMble NpU peanusauum y4eGHOM AUCLUNNUHDI,
BKIOYasA AUCTaHLUMOHHble obGpa3oBaTtenbHble TexHonoruu (OOT), anekTpoHHoe o6y4yeHue (J0),

CMellaHHoe oby4eHue):

Mpu noaroToBke K NEKUMOHHBbIM W CEMUHAPCKUM 3aHSATUSIM, TeKyllen M MNPOMEXYTOYHOM
aTTecTaumsmM CTyAeHTY Heo6XoaMMO NONb30BaTLCS KOMMbIOTEPHOM TEXHUKOW, NOAKMOYEHHOM K

cetn "MIHTepHeT", co cnegyowmnmM NporpaMmmMHbIM obecnedyeHnem:

- onepauwmoHHasa cuctema (Windows vnu Linex);

- Microsoft Office nnu LibreOffice;

- 6paysep (Mozilla Firefox, nnwn Internet Explorer, unn Chrome u gp.).
18. MaTepuanbHO-TeXHU4YeCKoe obecneyeHme ANCLUUNIINHDbI:

CneuunanunsnpoBaHHasa mebenb (CTonbl, CTyNbs, 40CKa).

[na BbLINOMHEHMS CaMOCTOATENbHOW paboTbl 0byvaloleMycs npeaocTaBnseTcs AOCTyn K

KOMMNbLIOTEPHOW TEXHUKE C BO3MOXHOCTbLIO MNOAKNIOYEHNS K ceTn "VHTepHeT".
lMepeHOCHON NPOEKTOP, AOKYMEHT-Kamepa.

19. OueHo4HbIe cpeacTBa AnsA nposegeHuns TeKyu.|e17| n npomemyTquoﬁ aTTecTauummn

MopsA0K OLIEHKN OCBOEHMSA 0By4atoLLmMmMmncsa y4eGHOro Matepuana onpeaensieTcs cogepXxaHnuem

crnepgylomx pasaenos ANCUUNMMHBIL




NngukaTop(bl)

No HanmeHoBaHue pasgena KomneTteHy oCTKermst | OLeHouHble cpeacTea
n/n AncumnnuHbl (Mogyns) na(un) K%MI'IeTeHLl,VIVI
1. | Obwme maTemaTnyeckme YK-1 NYK-1.1.
NOHATUA, Heobxoanmble Ons OTlK-1 NYK=1..2.
N3y4YeHns MaTeMaTn4eckoro NOrK-1.1
aHanmsa NOMK-1.2. lNepeyeHb sonpocos
NOIK-1.3. lNpakmu4yeckoe
NOIK-1.4 3adaHue
2. | Npegen n HenpepbIBHOCTb YK-1 NYK-1.1.
YHKUNA 1 OTOBPaKEHUIA. OrlK-1 NYK=1..2. KonmponbHas paboma
Mpenen NOTMK-1.1 Ne 1
nocnegoBaTeNbHOCTU TOYEK. NOrK-1.2. lNepeyeHb soripocos
NOIK-1.3. lNpakmu4eckoe
NOIK-1.4 3adaHue
3. | AndppepeHunansHoe YK-1 NYK-1.1.
ncumcneHune pyHKLnn ogHon OTlK-1 NYK=1.2. KoHmpornbHas paboma
BELLEeCTBEHHON NepeMeHHON NOTK-1.1. Ne 2 [MepeyeHs
NOMK-1.2. 80r1poCco8.
NOMK-1.3. lpakmuyeckoe
NOIK-1.4. 3adaHue
lMpomexyToyHas aTTectaums KM llepeyeHb soripocos
dopMa KOHTPOrs — 3a4eT, 9K3aMeH lNpakmu4eckoe 3a0aHue
4. HeonpeaeneHHbln nHTerpan YK-1 NYK-1.1.
dYHKLMM OOHOMN OrK-1 NYK=1..2. KorHmponbHas paboma
BELLLECTBEHHOW NepeMeHHOMN NOTIK-1.1 Ne 3 [MepeyeHb
NOMK-1.2. 80r1poCco8.
NOIK-1.3. lNpakmu4yeckoe
NOIK-1.4 3adaHue
5. | WHTerpupyemocTb no YK-1 NYK-1.1.
PumaHy yHKUUKM ogHOM OrK-1 NYK=1..2. KorHmponbHas paboma
BELLEeCTBEHHOMN NEepPeMEHHON NOTK-1.1 Ne 4 [MepeyeHs
Ha oTpeske. OnpegeneHHbIn NOMK-1.2. 80r1poCco8
WHTerpan PnmaHa NOMK-1.3. lpakmuyeckoe
NOIK-1.4 3a0aHue
6. | HecobcTBEHHbIVM MHTErpan YK-1 NYK-1.1.
OT OYHKLMM OZHOMN OTlK-1 NYK=1..2. KorHmpornbHas paboma
BELLLECTBEHHOW NEepeMeHHOM NOTIK-1.1 Ne 4 [MepeyeHsb
NOMK-1.2. 80r1poCco8.
NOIK-1.3. lNpakmu4yeckoe
NOIK-1.4 3adaHue
7. | AndpdepeHunansHoe YK-1 NYK-1.1.
ncymncneHne PyHKLMNn OrK-1 NYK=1..2. KorHmponbHas paboma
MHOIMMX BELLECTBEHHbIX NOMK-1.1 Ne 5 [MepeyeHb
nepemMeHHbIX NOMK-1.2. 80r1pocos
NOIK-1.3. lNpakmu4eckoe
NOIMK-1.4 3adaHue
8. | Ywncnosble pagbl YK-1 NYK-1.1.
OrlK-1 NYK=1..2.
NOMK-1.1.
NOTK-1.2. lNepeyeHb gorpocos
NOMK-1.3. lpakmuyeckoe
NOTK-1.4. 3adaHue

MpomexyToyHas aTTecTauns
dopma KOHTPONS - 3a4eT, SK3aMeH

KM lNepeyeHb soripocos
lNpakmuy4eckoe 3adaHue




Ne

HanmeHoBaHue pasgena

KomneTteHu

NuankaTop(bl)

nn | pvcuvnnuHel (Moayns) M) | commeTertmm OlieHouHble cpaacTsa
9. | dyHKUMOHAsNbHbIE YK-1 NYK-1.1.
nocrnenoBaTenbHOCTU U OrK-1 NYK=1..2. KoHmponbHas paboma
dYHKLUMOHarbHbIE pAbI NOTIK-1.1 Ne 6 MepeyeHb
NOTK-1.2. 80ripocos
NOIK-1.3. lNpakmu4eckoe
NOIMK-1.4 3adaHue
10. | CteneHHble pagbl YK-1 NYK-1.1.
OMK-1 MYK=1..2. KoHmpornbHas paboma
NOTK-1.1 Ne 6 [TepeyeHs
NOIK-1.2. 80ripocos
NOMK-1.3. lpakmuyeckoe
NOIMK-1.4 3adaHue
11. | KpuBonuHenHble nHTerpansl YK-1 NYK-1.1.
OnK-1 MYK=1..2. KonmponbHas paboma
NOTK-1.1 Ne 7 MepeyeHsb
NOMK-1.2. 80r1poCco8.
NOIK-1.3. lNpakmu4eckoe
NOIK-1.4 3adaHue
12. Mepa »KopgaHa. YK-1 NYK-1.1.
OrlK-1 NYK=1..2.
NOMK-1.1
NOIK-1.2. lNepeyeHb gorpocos
NOMK-1.3. lpakmuyeckoe
NOIMK-1.4 3adaHue
13. | KpaTHble nHTerpansl YK-1 NYK-1.1.
OnK-1 MYK=1..2. KonmponbHas paboma
NOTK-1.1 Ne 6 [TepeyeHs
NOMK-1.2. 80r1poCco8.
NOMK-1.3. lpakmuyeckoe
NOIK-1.4 3adaHue
14. | [OBEPXHOCTHbIE NHTErpans.l YK-1 NYK-1.1.
OMK-1 MYK=1..2. KoHmpornbHasi paboma
NOTK-1.1 Ne 7 MepeyeHsb
NOMK-1.2. 80r1poCco8.
NOIK-1.3. lNpakmu4eckoe
NOIK-1.4 3adaHue
15. | OnemeHTbl TEOPUM NONS YK-1 NYK-1.1.
OrlK-1 NYK=1..2.
NOMK-1.1
NOMK-1.2. lNepeyeHb gorpocos
NOMK-1.3. lpakmuyeckoe
NOIMK-1.4 3a0aHue
16. | MHTerpansl, 3aBucsLLne oT YK-1 NYK-1.1.
napameTpa OrK-1 NYK=1..2. KorHmpornbHas paboma
NOTK-1.1 Ne 8 MepeyeHsb
NOMK-1.2. 80r1poCco8.
NOIK-1.3. lNpakmu4yeckoe
NOIK-1.4 3adaHue
17. | Pagbl ®ypbe. YK-1 NYK-1.1.
OMK-1 MYK=1..2. KoHmpornbHasi paboma
NOTIK-1.1 Ne 8 MepeyeHsb
NOTK-1.2. 80ripocos
NOIK-1.3. lNpakmu4yeckoe
NOIMK-1.4 3a0aHue




NuankaTop(bl)
(o]
Ne | Hauuerosanvie pasnena | Kounetewl | “nocryxenna | OueHodsie cpeAcTsa
Avct AY KOMneTeHuuu
lMpomexyToyHas aTTectaums KM llepeyeHb soripocos
cpopma KOHTpPOJ14 - 3a4eT, 9K3aMeH npaKmuquKoe 3adaHue

20 TunoBble OLEHOYHbIe CpeAcTBa U MeToAMYecKue MaTepuanbl, onpegensilowue npoueaypbl
oLueHMBaHuA

20.1 TeKywWwMN KOHTPOSb ycrneBaeMocTun

KoHTpornb ycneBaemocTy No AUCUMNIIMHE OCYLLECTBNAETCSA C MOMOLLLIO CNEAYHLMNX OLLEHOYHbIX
cpencTs:

KOHTpOJ‘IbHaﬂ pa60Ta. I'Iepequb BOMPOCOB. npaKTVI‘-IeCKVIe 3adaHu4.

1 CEMECTP

MUHOBPHAYKM POCCUM
®ENEPATLHOE FOCYOAPCTBEHHOE BHO[DKETHOE OGPA3OBATEILHOE YUPEXKOEHVE
BbICLLEMO OBPA3OBAHUSA
«BOPOHEXXCKUWM rOCYAAPCTBEHHbIA YHUBEPCUTET>
(®rB0Y BO «BIY»)

Ka(bep,pa MaTeMaTn4eCcKoro 1 rpuknagHoro aHarn3a
(HaumeHosaHue kaghedpsbi)

KomnnekT 3agaHuMn ana KOHTponbHoW pa6oTbl Ne 1

no ancumnnvie b1.0.11 MaTtemaTtnyeckmn aHanmus

Tema [lpepen

BapwuaHT 1
1. NaTtb onpeneneHve B kBaHTopax a = limx,, .
n — 00
2. [okasaTb, ucnonb3ysa onpegenenue, 4to limlgn = +oo
n — 00
. Cn+HH+2n+2)!
3. HanTtn npegen nocnegosaTtenbHOCTN X, =
(2n +3)!
4, 3anucaTb B TepMUHax HepaBeHCTB lim f(x) = —o
X—-a
5. Haitv npegen lim x(+/x* +1 - x).
X — +00
. . x*=5x+1
6. Hantn npegen lim—————
x-0  3x+7
BapuaHT 2
1. [aTtb onpegeneHve B KBAHTOpax }ffﬂxn =a-0.
2
2. [okasaTtb, ucnonb3ysa onpegenenune, 4to lim 1 =00
n-o p +
y . 1000n
3. HainTtn npegen nocrnegoBaTenbHOCTU lim .
n-o p° 4

4, 3anucaTb B TepMUHaxX HepaBeHCTB lim f(x) = A

X - —00



5.

lim >

=7 x" =49
. x* =2x
lim

MNMHOBPHAYKN POCCUI
®EOEPAINBHOE MOCYAAPCTBEHHOE BIO[DKETHOE OBPA3OBATE/TBbHOE YYPEXXOEHUE
BbICLLEIO OBPA3OBAHUA
«BOPOHEXXCKWW rOCYAAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «Br'Y»)

Kadenpa matematmyeckoro u npuknagHoro aHanmaa
(HaumeHosaHue kaghedpsbi)

KomMmnnekT 3agaHnn Ansa KOHTposnbHOM paboTbl Ne 2

no aucumnnude B1.0.11 MaTtemaTn4eckun aHanus

Tema WccnegoBaHue doyHKUNI

BapuaHT 1

HaiiTu nponssogHyto dyHKumn sini/1 — x”
HaiiTn nponssoaHyto dyHKkumn (arcsinx)™”

y cos(nx)
Havitn Toukn paspbiBOB OYHKUMM y = Py N YyCTaHOBUTb MX POf
X —Xx
5 .ox -1
Hantu npegen lim
-1 Inx

XCOSx —sinx

Hantn npegen lim 3

x-0 X

BapuaHT 2
Hantu npousBoaHyo pyHKUUKN sin(arctgx)

Haiitn nponssogHyto dyHkumm (71— x> )™

sin x

HanTun Toukn paspbiBOB PYHKLUKN y = e M 1 ycTraHoBUTBL MX pop

. 1/
. . [ arcsinx
Hantn npeagen hm( j
x-0 X

.1
Hantn npegen lim &
X-1tg5X

Kputepumn oueHku:

- OLEHKa «OTNNYHO» BbICTABISIETCH, €CNN peLLeHbl BCe 3a4a4u;

OLleHKa «XOpOLLUO» BbICTABMSETCS, ECNN HE peLleHa ogHa U3 3apad
OLEeHKa «yOBNETBOPUTENbHO» BbICTABMNAETCS, €CMN PeLLeHbl TP 3a4auu;
OLEeHKa «HeyOoBMeTBOPUTENbHO» €CINN PELLEeHO MeHee Tpex 3aaaq

2 CEMECTP
MMHOBPHAYKWN POCCUU



®ENEPAILHOE MOCYAAPCTBEHHOE BHO[PKETHOE OGPA3OBATEILHOE YUPEXKOEHUE
BbICLLEFO OBPA30BAHUS
«BOPOHEXXCKUWM rOCYAAPCTBEHHbIA YHUBEPCUTET>
(®rB0Y BO «BlY»)

Ka(bep,pa MaTeMaTn4ecKoro 1 rpuknagHoro aHarnn3a
(HaumeHosaHue kaghedpsbl)

KomnnekT 3agaHun ana KOHTponbHoW pa6oTbl Ne 3

no ancumnnvie bB1.0.11 MaTtemaTtnyeckmin aHanms

Tema HeonpegeneHHbIN UHTerpan

BapwuaHT 1
1.  Bblumcnutb Iudx.
V1—-x
2. Hantn J.e—dx.
V16 —¢*

3.  Bbluncnutb je”xdx.

4. Bbluncnutb '[(1—+)
xil+x

BapuaHT 2

1. Bbl‘-IVICJ'II/ITbJ- 1 .
xInx

2. Hawntm J\/;Eld—x
1—-x
3. Bbluucnutb len(x)dx.

4. Haitn Isinxcoszxdx.

MUHOBPHAYKM POCCUM
®ENEPAIBLHOE MOCYOAPCTBEHHOE BHO[PKETHOE OGPA3OBATEILHOE YUPEXKOEHVE
BbICLLEFO OBPA30BAHUS
«BOPOHEXXCKUWM rOCYAAPCTBEHHbIA YHUBEPCUTET>
(®rB0Y BO «BIY»)

Kaq)ep,pa MaTeMaTn4eCcKoro 1 rpuknagHoro aHarnn3a
(HaumeHosaHue Kagedpsb!)

KomMmnnekT 3agaHnn Ansa KOHTponbHOM paboTbl Ne 4

no aucumnnude B1.0.11 MaTtemaTn4eckun aHanus




Tema OnpegeneHHbI nHTerpan

BapwuaHT 1

a

1. Bblumcnuts '[xxlaz - xdx.

0

0
2.  BblumcnuTb I(x +2)° In(x +2)dx.
3

1

3. Bbluncnutb I
-1

xdx

X +x+l

- 2a
4. Haitv nnowaab, orpaHUYEHHYIO KPUBbLIMM y= ?cos x, y=atgx, x=0.

BapuaHT 2
© xdx
J-x4 +1
1. Bblumcrute 0 .
3
4 —
2. Bbluncnutb IM
0 Vx2+1

1
3. Bbumcnuts '[xarctgxdx
0

4. HailTv nnowiaab, orpaHuYeHHyIo KpuBbIMM  y = x°e ™, y =0, x =2.

MUHOBPHAYKM POCCUM
®ENEPATLHOE FOCYAAPCTBEHHOE BHO[PKETHOE OGPA3OBATEILHOE YUPEXKOEHVE
BbICLLEFO OBPA30BAHUS
«BOPOHEXXCKUWM rOCYAAPCTBEHHbIA YHUBEPCUTET>

(®rB0Y BO «BIY»)

Kaq)ep,pa MaTeMaTn4eCcKoro 1 rpukKnagHoro aHarn3a
(HaumeHosaHue Kagedpsb!)

KomMmnnekT 3agaHnn Ansa KOHTpornbHOM paboTbl Ne 5

no aucumnnude B1.0.11 MaTtemaTn4eckun aHanus

Tema [OuddepeHumansHoe ncumcneHne PyHKLUMnM MHOrMxX BeLLeCTBEHHbIX NepeMeHHbIX
Tema [OudhepeHumanbHoe ncHncneHne yHKLUUM MHOMMX BELLLECTBEHHbIX NePeEMEHHbIX

BapuaHT 1



y X
1. HaiiTn YacTHble Npon3BoaHbIE NEPBOrO M BTOPOrO NMOPSAKOB (DYHKUUU 1 =— .
y

2. Haiitn anddepeHumansl NepBoro 1 BTOPOro Nopsakos yHKUMM i =In/x* +y° .

3. HaiiT rpagmeHT dyHkuMmM z = x° — y° B Touke M (1;1).

4. VlccneposaTh Ha 3KCTPEMYM (DYHKLMIO ABYX NEPEMEHHbIX 7 = X~ —(y —1)2 .

BapuaHT 2
1. HailT1 YacTHble NPOMN3BOAHLIE NEPBOrO 1 BTOPOrO MOPSAKOB MYHKLMN 1 = /X + y° .
2. Hantn gudpcepeHumnansl nepeoro n BTOPOro NopsaKoB PyHKUMK u =e™ .

3. Haiitn rpaaneHT dyHKUMN 7 = ln(x2 + yz)

4. WccnenoBaTh Ha 3KCTPEMYM (DYHKLMIO ABYX NEPEMEHHBIX 7 =X~ +y° —3xy.

Kputepumn oueHku:

OoueHKa «OTITIM4YHO>» BbICTaBIIAETCA, eClin peLlleHbl BCe 3aayl;

OLUEHKa «XOpoLwo» BbICTaBJIAETCA, €CJTN HE pelleHa OgHa U3 3aau,

- OUEHKa «yaoBreTBOpUTEeribHO» BbICTaBIAETCA, €CIMIN peLleHbl ABE 3afayn;
OoueHKa «HeyOoBleTBoOpUTeribHO» eCrn peleHo MeHee ABYX 3adad

3 CEMECTP

MWUHOBPHAYKN POCCUI
®EOEPAITBHOE NOCYOAPCTBEHHOE BIODKETHOE OBPA3OBATESIbHOE YYPEXXAEHME
BbICLLEIO O6PA3OBAHUA
«BOPOHEXCKWW rOCYAAPCTBEHHbIW YHUBEPCUTET>
(Preoy BO «Br'y»)

Ka(bep,pa MaTeMaTn4ecKoro 1 rpuknagHoro aHarn3a
(HaumeHosaHue kaghedpsbl)

KomnnekT 3agaHun ana KOHTponbHOoW paboThbl Ne 6

no gucuunnmie b1.0.11 MaTtemaTtudyeckun aHanms

Tema CreneHHble N hyHKUMOHamNbHbIE psiabl, KpaTHbIE UHTEerparnbl.

BapuaHT 1
1. [aH dyHKUMOHAaNbHLIN pag 4o x +l( 4o x jz +l( 4-x f +..+ ! ( 4-x Jﬂ +....
Tx+2 3\ T7x+2 2n—=1\T7x+2
McecnepgoBaTtb cxoammocTb psiga B Todkax x =0 n x =1.
2. VccnepoBaTb CXO0OMMOCTb CTENEHHOrO paga

(x—2)+%(x—2)2 +3i2(x-z)3 +...+n—12(x—2)" .

3. Bblumcnutb ”xln vdxdy , ecnn obnactb D - npsiMoyronbHuk 0< x<4, 1< y<e.
D



e Inx

. VI3MeHUTb Nopsinok MHTErPUPOBaHUS B UHTErpane Idxj f(xy)dy.
1 0

. MNepenaa k nonsgpHeIM KoopamMHaTam, BblHUCNIUTL ABOVHOW MHTErpan ”«/xz + yzdxdy ,ecrmm D- |
D
2 2 2
yeTBepTb kpyra x” +y <a".

BapuaHT 2
1 1 1
+ +...
1+x* 1+x* 1+x° 1+ x>

. Viccneposatb cxoanmocTs crenenHoro paga 11(x—5) + 2!(x—5)2 +3!(x—5)3 +..+nl(x=5)"+...

. Hantn obnactb cxognmocTtun psiga

. T T
. Bblumcnute H(cosz x +sin’ y)dxdy , ecnm obnactb D- kBagpaT 0<x<—, 0<y<—.
) 4 4
1 1
. MI3MeHWUTb NopsiAOK MHTETrPUPOBAHUS B UHTETpane jdx

I f(xy)dy.

-1 —V1-x?

. Mepenaa k nonapHLIM KoopaMHaTam, BblMUCNUTL ABOMHOW MHTErpan Hln(xz + yz)dxdy, ecnu
D

D - KOMbLO MeXAy OKpYXHocTaMU x° +y° =e” n x° +y> <e’.

MUHOBPHAYKM POCCUM
®ENEPAILHOE FOCYAAPCTBEHHOE BHO[PKETHOE OGPA3OBATEIbHOE YUPEXKOEHVE
BbICLLEFO OBPA30BAHUS
«BOPOHEXXCKUWM rOCYAAPCTBEHHbIA YHUBEPCUTET>
(®rB0Y BO «BIY»)

Ka(bep,pa MaTeMaTn4ecKoro 1 rpuknagHoro aHarnn3a
(HaumeHosaHue kaghedpsbi)

KomnnekT 3agaHuMin ana KOHTponbHoW padoTbl Ne 7

no ancumnnvie B1.0.11 MaTtemaTtnyeckmn aHanms

Tema KpuBonuHerHble U NOBEPXHOCTHLIE MHTErparsbl.

BapwuaHT 1
1. BblumcnuTb I(x—y)ds, rae K - otpesok npsimori ot A(0;0) po B(4:3).
K

2. BblMMCNUTL KPMBOMMHEWHbIV MHTErpan IZxdy—3ydx, ecnn K - KOHTYp TpeyronbHuKa ¢
K

BEpLUMHAMMN A(1;2), B(3;1), C(2;5).
3. lMpumeHaa popmyny MpuHa, BelMUCANTE [ = {:Z(x2 + yz)dx+(x+ y)2 dy,ecnn C - KOHTYp
C
TpeyronbHWKa ¢ BepLUMHaMu L(l;l) , M (2; 2), N(1;3) , NpoberaembIn NPOTUB X04a YacOBOW
CTPErKN.

4. Bblumcnutb I = 'U(xz + yz)dS , TAe S - 4acTb KOHUYECKON NOBEPXHOCTN > = x” + Y7,
S

3aknoyeHHon mexay nnockoctamu z=0u z =1.

BapuaHT 2



1. Bbluucnutb szydy—yzxdx , ecnm x =~/cost, y=+/sint, 0<t<

K

’_T
2

2. BblumcnuTb KPMBOMMHENHLIN MHTErparn Iydx—(y+x2)dy, ecnu K - gyra napabonbl
K

y =2x—x*, pacnonoxeHHas Haa ocbio Ox 1 npoberaemast o Xofy YacoBOii CTPErKy.
3. TMpumeHss dopmyny MpuUHa, BLIMUCANTS j—xzydx+xy2dy ,rae C - okpyxHocTb x° +y> =R*,

C
npoberaemasi NPOTVB XOA4a YaCOBOWN CTPENKU.

4. Bbluncnutb uHTerpan I = szyzzdxdy Mo BEepXHeW CTOPOHE BEePXHEMN NOSIOBUHLI cdepbl
N

X2+y2+ZZ=R2-

MNHOBPHAYKM POCCUI
®ENEPAITBHOE FOCYOAPCTBEHHOE BIODKETHOE OBPA3OBATESIbHOE YYPEXXAEHME
BbICLLEIO OBPA3OBAHUA
«BOPOHEXCKWW rOCYOAPCTBEHHbIW YHUBEPCUTET>
(Preoy BO «Br'Y»)

Kadenpa matematmyeckoro u npuknagHoro aHanmaa
(HaumeHosaHue kaghedpsbi)

KomnnekT 3agaHuMin ana KOHTponbHoW pab6oTbl Ne 8

no ancumnnmie bB1.0.11 MaTtemaTtnyeckmn aHanms

Tema WHTerpansl, 3aBucALLMe OT napameTpa; psabl dypbe.

BapuaHT 1

j- arctgx E dx

Monb3ysacks dopmynon .
o X 1-x°

—> X #0, BbIMUCANTb UHTerpan

arctgx _j- dy
X 1+x7y

0

. _2
Bbluncnutb nHterpan Aunepa- NMyaccoHa [ = '[e tdx.
0

Bbluncnutb F(5/3)U(—5/3).

Pasnoxuts B psifi Pypbe nepuogmndeckyio dyHkumio f (x) ¢ nepuogom 277, sapatHHyio B
untepsane (—77,77) ypasHenvem f(x)=7+x.

Pasnoxutb B psa Pypbe Neproamdeckyio yHKLMIO, 3aaakHyio Ha nonynepuoge [0;2]

2
ypasHenem f(x)=x —% .

BapuaHT 2

HanTtn I(k,)l):J-e

0

i SINAx

ax w 1,(2) = [y
X 0 X

, A?

Haiitn I(A)= J.e_x ¥ dx ¢ nomoLybio AndpepeHLMPOBaHIS Mo NapaMeTpy.
0



3. [llokasatb, 4TO F(l+pJD“(l—pj :L_
2 2 cos pIT

4. Pasnoxutb B psag ®Pypbe nepuognyeckyto pyHkumo f (x) C nepvodom 2 ,3afaHHylo Ha
cerMmeHTe [—1;1] ypaBHeHNeM f(x) =x.
5. Pasnoxutb B psag ®Pypbe nepuognyeckyo yHkumo f (x) C nepvoaom 277 ,3afaHHyto Ha

cermMeHTe [—ITIT] ypaBHeHueMm f (x) =e".

Kputepumn oueHku:

OLlEHKa «OTNINYHO>» BbICTABIISIETCS, €CNN PeLLeHbl BCe 3a4a4u;
OLleHKa «XOpOLLUO» BbICTABMNSETCS, €CNN HE peLleHa oaHa U3 3aaav;
OLEHKa «yOBNETBOPUTENBHO» BbICTABMNAETCS, €CMN PeLLeHbl TP 3a4auu;
OLEHKa «Hey[oBMeTBOPUTENbHO» €CINN PeLLeHO MeHee TpPex 3ajau.

20.2 NMpomexyToyHas aTrectaums
MpomexyToyHasa atTectaums nNo QUCUUNMMHE OCYLLECTBMASIETCA C MOMOLLbIO CNeayoLwmnx
OLEHOYHbIX CPeacTB:

KOHTPOJbHO-U3MepuTenbHbIn matepuan (KVMM)
(HaumeHoeaHue OUEeHO4YHOecOo cpedcmea npome)KymquoU ammecmauuu)

1 cemecTp
®dopma KOHTPONbLHO-U3MepUTeNLHOro Matepmana

YTBEPXOAHO
3asepyowmn kagegpon

nodnuck, pacwugposka nodnucu

20

HanpaBneHne noaroToBku / cneumanbHOCTb
01.03.02 TpuknadHass MamemMamuka u UHghopmamuka

Oucumnnuua B1.0.11 Mamemamuyeckuti aHanu3
dopma 0byyeHus o4yHas

Bua koHTpons 3K3aMeH

Bug atTectaunm npomexyTtoyHasa Ne 1

KoHTponbHO-u3mepuTenbHbIM MaTepuan Ne_

1. Bonpoc n3 cnucka BonpocoB K 3k3aMeHy ¢ Homepom ¢ 1 no 66
2. Bonpoc 13 cncka BOnpocoB K ak3aMeHy ¢ Homepom ¢ 67 rno 106
3. 3apgava 13 cnvcka 3agad Kk 9k3aMeHy.

CocTaBuTtenb nN.0. bamunug
(nognuceb)

20 T

Bonpochl k a3k3ameHy (KUM Ne1)



no gucuunnmie b1.0.11 Mamemamuyeckutli aHanu3

1. BbickasbiBaHus. Onepaumm Hag — BbickasbiBaHuamu. CBoOWCTBa  onepauui  Hag
BbICKa3bIBaHMSIMM (OQHO U3 CBOMCTB AOKa3aTh).
2. OnemMeHTbl Teopun MHoXecTB. Onepauun Hag MHoxecTBamu. CBOMCTBa onepaumin Hag

MHOXeCcTBaMu (0QHO U3 CBOMCTB Aoka3aTb). CokpalleHHble 0603HaYeHUs Ana Cymm, Npou3BeaeHni,
00beanHeHn, NnepecevyeHunn.

3. OtobpaxeHnsa. dyHkumun. Cropbekumnsa. UHbekuusa. Buekums. OBpa3 MHoxecTBa Mpu
oTobpaxeHmn. MHOXecTBO 3HayeHun oTobpaxeHua. O6patHoe oTobpaxeHue. CyxeHue
oTobpaxeHus. Komnosnums otobpaxeHuit. 'padumk otobpaxeHus.

4. HeonpegeneHHble BbicKasbliBaHWs. KBaHTOpbI CyLLecTBOBaHMA U BceobliHocTu. Mpasuno
OTpuLAHMA BbICKa3blBaHUS, 3anMCaHHOrO C MNOMOLLbK KBAHTOPOB. Jlorndyeckoe cnegoBaHue.
OTpuuaHune normyeckoro cregoBaHus. Heobxoammoe ycnosue. [octatouHoe ycnosue. Ob6partHas
Teopema. Heobxoanmoe 1 gocTaTtoyHoOe yCrnoBue.

5. MHOXeCTBO BeLeCTBEHHbIX Yncen. AKCMomMa NOMHOTbI (HEMPEPBLIBHOCTM) MHOXECTBa BCEX
BeLeCTBEHHbIX 4Yncen. Moaynb BeELLECTBEHHOrO 4ucna u ero reomeTpuyeckuin cmbicn. CBomncTea
mMoayns. N3obpaxeHue BeLeCTBEHHbIX Yncen JONYCTUMbIMU OECATUYHBIMU Apo6aMU. TpoMexyTKN.

6. OrpaHu4YeHHble W HeOorpaHW4YeHHble MHOXeCTBa YWUCIIOBOWM MPSMOW. TOYHble rpaHu
4YNCNOBbIX MHOXeCTB. KOppekTHOCTb onpeaenenus. lNepexoa K TOYHbIM rpaHsiM B HEpaBEHCTBAX.

7. MeTog matematumdeckon nHaykummn. ®opmyna 6uHoma HetoToHa.

8. OKBUBaneHTHble MHOXecTBa. CyeTHble MHOXecTBa. CYETHOCTb MHOXECTBA paLMOHanbHbIX
yncen. Teopema KaHTopa 0 HECHETHOCTM MHOXECTBA BELLECTBEHHbIX Ymcen. MHoXecTBa MOLLHOCTU
KOHTUHYYM.

9. MpuHUMN  BMOXEHHbIX OTPe3koB. TeopemMa O CyWeCcTBOBaHMM OOLWeEen TOouku
CTAMMBaOLLENCH CUCTEMbI OTPE3KOB.

10. MpuHUMN  BMOXEHHbIX OTPE3KoB. TeopemMa O €OUHCTBEHHOCTM OOLWen  TOouku
CTAMMBAOLLENCA CUCTEMbI OTPE3KOB.

11. Apucdmetmyeckoe npoctpaHctBo R" . OcHOBHble onepauuy Hag  aneMeHTamu

apudmeTuyeckoro npoctpaHctea R" n ux ceoictea. CkansipHoe npousseneHune sektopos B R" u ero
coictBa. Cnyyam n=1, 2,3. OtobpaxerHns R" — R™. KoopanHaTtHble yHKLUK.

12. CkanspHoe npowusBegeHue BektopoB B R" u ero csoictea. Hopma Bektopa B R" 1 ee
cBorctBa: HepaBeHCTBO Kowwn-ByHsikoBckoro-LLBapua, OCHOBHble HepaBeHCTBa ANd  HOPM.
PaccTtosHne mMexay Todkamu B R" 1 ero coiictBa. MeTpuyeckoe npocTpaHctBo R" . OTo6paxeHus
R" — R™. KoopauHaTHble pyHKUMMN.

13. CUMBOMbI “47 "=0” "«” PacluMpeHHan yucnosas npsmas. PaclumpeHne npocTtpaHcTBa
R". OkpecTHocTu Toyek B npocTpaHctBe R" M Ha umcnosoit npsmMoit. OKPecTHOCTU GEeCKOHEYHbIX
anemMeHTOB. TeopemMa 0 BNoXeHun okpecTHocTer. CBOWCTBO OTAENUMOCTU NO Xaycaopdy.

14. Buabl TOYeK M MHOXeCTB B npocTpaHcTBe R". BHyTpeHHAs Touyka MHOXeCTBa.
OTkpbITble MHOXecTBa. [MpegenbHas Touyka MHOXeCTBa. 3aMKHYTOe MHOXecTBO. M3onvpoBaHHas
TOYKa MHOXECTBA.

15. Mpenen otobpaxeHus, onpedeneHHOro Ha MHOXeCTBe MeTPUYEeCKOro npocTpaHcTBa Co
3Ha4YeHUaAMM B METPUYECKOM NpocTpaHcTBe (onpeaenenune no Kowwn). HenpepbiBHblIE OTOOpaXeHus B
Touke. Mpeaen otobpaxeHnn R" — R™. KoHeuyHble 1 GeckoHeyHble npeaensl. Mpeaen no MHOXeCTBY.
OrpaHnyeHHocTb oToGpaxeHna R" — R™, uMmelowero KOHe4HbIN npegen B Touke, B
OKPECTHOCTU 3TOM TOUKM.

16. Mpepen otobpaxeHus, onpedeneHHOro Ha MHOXEeCTBE MEeTPUYECKOro NMPOCTpaHCTBa CO
3Ha4yeHMsIMM B METPUYEeCKOM npocTpaHcTBe (onpegeneHve no Kowwn u ero reometpuyeckas
TpakToBKa). HenpepbiBHble oTOGOpaxeHus B Touke. MNpegen oTobpaxenuii R" — R™. KoHeuHble u
GeckoHeuHble npegensl. MNpegen no mHoXxecTBy. EAMHCTBEHHOCTL Npeaena.

17. Mpenen otobpaxeHus, onpedeneHHoOro Ha MHOXECTBE MEeTPUYECKOro npocTpaHcTBa Co
3Ha4yeHMsIMM B MeETPUYEeCKoM MpocTpaHcTBe (onpedeneHve no Kowu u ero reometpuyeckas
TpakToBKa). HenpepbiBHble oToGpaxeHus B Touke. MNpegen oTobpaxenunii R" — R™. KoHeuHble u
BGeckoHeuyHble npegenbl. [Mpegen no MHoxecTBy. Kputepum npegena M HenpepbIBHOCTU
OoTOOpaXeHU B TEPMUHAX KOOPAUHATHbIX (PYHKLUMA.

18. BeckoHeyHO Manbie B Touke pyHKuum R" — R. CBsA3b MOHATUS GECKOHEYHO Marnon B
TOuke YHKUMM C MNOHATMEM nMpefena @yHKUMM B 3TOW Toudke. ApudmeTtnyeckne CBOMCTBA
6eckoHeYHo Marnbix B Touke pyHkumii R" — R. BeckoHeuHo manble oTobpaxeHus R" — R™.

19. Mpenen otobpaxeHus, onpedeneHHoro Ha MHOXECTBE MeTPUYEeCKOro npocTpaHcTBa co




3Ha4yeHMsIMM B MeETPUYEeCcKoM MpocTpaHcTBe (onpedeneHve no Kowu u ero reometpuyeckas
TpakToBKka). HenpepbiBHble oToOpaxeHuss B Touke. Mpegen otobpaxkenuin R" — R™. KoHeuyHble U
OeckoHeuHble npegenbl. [lpegen no MHoxecTBy. ApudmeTnyeckme CBOMCTBA nNpenenos
oto6paxeHun R" — R™ wu cpyHkumn R" — R. lMoHATME HeonpeOeneHHOCTENW U pacKpbITUA
HeonpeaeneHHOCTeN.

20. HenpepbIBHOCTb NOCTOAHHON OYHKUMW U PYHKUUMKM vy = x . HenpepbiBHOCTb CTEMNeHHOM

YHKLMM C HaTypanbHbIM nokasaTtenemM. MHorouneH. HenpepbIBHOCTb MHOrouYneHoB. PaunoHansHas
dyHKUMSA. HenpepbiBHOCTb paumoHanbHbiX OYHKLMIA B Todkax obractn onpepeneHus. Bolumncnenme
npegenos paumoHanbHbIX YHKLMIA OOHOW BELLLECTBEHHOW NepeEMEHHOMN.

21. Teopema o nepexofe K npeaeny B HepaBeHCTBaXx.
22. Teopema 0 NPOMEXYTOUYHON PYHKUUK (O ABYX MUNULMOHEPAX).
23. MocnepoBaTenbHOCTM TOYEK B MeTpuUYeckoM npocTpaHctee. [loHATMe npegena

nocrnegoBaTenbHOCTU. [[eoOMeTpUYecKnin CMbICIT  OMpedeneHns npegena nocnegoBaTeNlbHOCTHU.
MocnepoBaTenbHocT Tovek B R" kak oTtoGpaxenns N — R". Uucnosas nocnegoBaTenbHOCTb.
BeckoHeuHble npegenbl. KoopauHaTHble nocnegoBaTenbHocTn. CBOMCTBaA MnocnenoBaTenbHOCTEN,
BblTEKalowmne 13 obmux CBONCTB OTOOpaxeHun (apudmeTmdeckme CBOWCTBA Npenenios, nepexon K
npegeny B  HEpaBEHCTBaX, €OWMHCTBEHHOCTb Npedena, OrpaHWYEHHOCTb  CXOAsLencs
nocrnegoBaTeNibHOCTU, CBSA3b MOHATUSA OECKOHEeYHO Maron nocrneaoBaTeNibHOCTM C  MOHATUEM
npedena nocnegosatensHocTH). Kputepuii Nnpeaena nocnegoBaTenbHOCTU Todek B R" B TepmuHax
KOOpAMHAaTHbIX nocregoBaTenbHocTen. [peaenbHasa Todka MHOXECTBA (OnpeaernieHne n KpUtepum ¢
J0oKa3aTenbCTBOM).

24. CylecTBoBaHME  KOHEYHOro  npegena  OrpaHUYEHHOW  MOHOTOHHOW  YMCIOBOW
nocnegoBaTenbHOCTH.

25. CywectBoBaHne 6eckOHeYHOro npegena HeorpaHWYeHHOM MOHOTOHHOW  YMCIOBON
nocnegoBaTenbHOCTH.

26. Yucno e. OnpegeneHne 1 KOPPEKTHOCTb onpeaeneHns.

27. MoanocnepoBatensHoCTb. TeopeMma bornbuaHo-Benepwtpacca pAns  orpaHUYeHHbIX
4YUCNOBbIX NOCneAoBaTENbHOCTEN.

28. MognocnepoBatenebHOCTb.  Teopema bonbuaHo-Benepwtpacca Ans  orpaHUYEHHbIX

nocrnegoBartenbHocTen Tovek B npocTtpaHcTBe R". Teopema BonblLaHo-Beneplutpacca B TepMuHax
npenenbHbIX TOYEK.

29. NognocnenoBaTenbHOCTb. Teopema BonbuaHo-Beneplutpacca ans
nocrnefoBaTensHOCTEN B paclUMpPeHHOM dOpPMYIIMPOBKE.

30. dyHaoameHTanbHble nocregoBatensHocTn. Kputepuin  Kown  CXOAMMOCTW  YMCNOBOW
nocnegoBaTenbHOCTH.

31. dyHOoamMeHTanbHble nocnenoBaTeribHOCTH. Kputepun Kown CXOANUMOCTU
nocrnegosaTternbHOCTeN Todek B npocTpaHcTBe R".

32. YactnyHble npegensl nocreposaTtenbHocTU. Teopema bonbuaHo-Bewnepwitpacca B

TEPMMHAX YacTUYHbIX NpeaenoB. [lepBoe onpeneneHne BEpPXHEro M HWXKHEro npegenoB YMCnoBOM
nocnegoBaTtenbHOCTU. Teopema O KOPPEKTHOCTM MEPBOro onpeaeneHnsa. SKBMBaNEeHTHOCTbL NeEpPBOro
N BTOpPOro onpeaeneHun (6es gokasarennbcraa).

33. MNepBoe, BTOpPOe oOnpedeneHnuss BEpXHEero U  HWKHEro npegenoB  YMCIOBOWM
nocreaoBaTenbHOCTU. OKBUBANEHTHOCTb NEPBOro 1 BTOPOro ornpeaeneHuni.
34. MNMepBoe, BTOpPOe oOnpedeneHnss BEepXHEero U  HWKHEro npenernioB  YMCroBOWM

nocrnegoBaTenbHOCTU. OKBMBANEHTHOCTb MEPBOrO M BTOPOro onpegeneHun (6e3 gokasaTtenbcrsa).
HeobxoamMmoe u JocTatoyHOe YCrnoBue CXOAMMOCTW YUCIIOBOW MOCNefoBaTerbHOCTU B TepMUHax
BEPXHEr0 U HWXKHEro Npeaesnos.

35. Onpepenenune NeriHe npegena yHKUMM B TOYKE. DKBMBANEHTHOCTb onpeaeneHui Kowm v
"enHe npegena yHKUMK B TOYKE.

36. Mpegensl yHKUUKM B TOYKE MO MNOAMHOXECTBaM, MO HarnpasreHuaMm. [pumep yHKUuu,
nMeloLLIer nNpeaernbl B TOYKE N0 BCEM HanpaBneHnsaM, HO He MMELOLLLEN Npefena B 3TON TOYKe.

37. OpHocTopoHHKME npefenbl PyHKUUMKM OOHOM BeLeCcTBEHHOW nepemMeHHon. OnpepeneHuns
Kowwn n leniHe OAHOCTOPOHHWUX MpeaenoB YHKUMWM OAHOW nepemeHHon B Toudke. Heobxoaummoe un
AOCTaTOYMHOE YCroBME CyLeCcTBOBaHMA npegena yHKUUM ogHON NEpPeMEHHON B TOYKE B TEPMMHAX
OOHOCTOPOHHUX Npeaeros.

38. Onpepgenennsa Kowwn n NeiHe HenpepbIBHOCTU OTOBpaxeHus n yHKUumMn B Tovke. Crnydam
N30NMPOBAHHOM TOYKM WM nNpedenbHoOM Toukm obnactn onpegeneHus yHKumn. OOQHOCTOPOHHSSNA
HenpepbIBHOCTb  OYHKUMM odHOM nepemMeHHOW. OrpaHUYEeHHOCTb HENpepbiBHON  ddyHKUMW.




HenpepbiBHas kpuBas B npoctpaHcTee R".

39. Teopema 0 coxpaHeHUM 3HaKa HenpepbIBHOM B TOUKE (OYHKLMM B OKPECTHOCTU 3TON TOYKM.
40. Mpegen n HenpepbIBHOCTb Cynepnosnuumn dyHKUUNA.

41, HenpepbIBHOCTb TPUFOHOMETPUYECKNX DYHKLNIA.

42, MepBLbIN 3amevaTenbHbIV Npeden. CneacTeus.

43. lMepBasa Teopema BenepwTtpacca 0 HenpepbiBHOW Ha OrpaHUYEHHOM 3aMKHYTOM
MHOXECTBE (PYHKLMN.

44, Btopaa Teopema BehepwTpacca O HenpepbiBHOM Ha OrpaHUYEeHHOM 3aMKHYTOM
MHOXecTBe PYHKLUN.

45, O606LeHne TeopeM Beiteplutpacca Ha cnyyan otobpaxeHnuit R" — R™.

46. Teopema bBornbuaHo-Kowmn 0 MNpOMEXYTOYHOM 3HAYeHWW HenpepbiBHOM Ha OTpeske
YHKLMM OOHOWN NepeMEHHON.

47. Teopema bonbuaHo-Kown © NpOMEXYTOYHOM 3HaYeHUW HenpepbiBHON  (OYHKLUN
HECKOMbKNX NepeMEHHbIX.

48. Cnepcteusa n3 TeopemMbl bonbuaHo-Kown o NpoMexXyToYHOM 3HAYeHUN HeNpepbIBHOW Ha
oTpeske PyHKUUN O4HON NepeMeHHOMN.

49. MOHOTOHHbIE (PYHKUMN OQHOW NepemMeHHOW. Teopema o npegenax MOHOTOHHOW (OYHKLMU.
50. Toukun paspbiBa yHKUUM ogHON nepemeHHon. Knaccudukauusa Tovek paspbiBa. Xapakrep
pa3pbiBOB MOHOTOHHOMW hyHKLUMK (CrEeACTBME U3 TeopeMbl O Npeaenax MOHOTOHHOW (OYHKUUN).

51. Teopema 0 HenpepbIBHOCTU MOHOTOHHON (OYHKLMM OAHON NepeMeHHON .

52. Teopema 0O cCywWwecTBOBaHMM W MOHOTOHHOCTM OBpaTHOM (PYHKUMM Yy MOHOTOHHOM
HenpepbIBHOW Ha NPOMEXYTKe (PyHKLUN OOHON NepeMEHHON .

53. CteneHHas  pyHKUMS  OOHOM  NEPEMEHHOM C  pauMoOHarnbHbIM  MOKasaTenem.
HenpepbIBHOCTb NpW pasnnyHbIX nokasaTensx.

54. [MokasaTernbHaa yHKUNSA OOHOW NepeMeHHOWN C paLuoHarnbHbIM Nnokasartenem. Teopema o
HEeNpepbIBHOCTM NOKa3aTenbHON PYHKUMM C paLMoHanbHbIM NokasaTenem B Touke x=0.

55. Onpepgenenne nokasaTenbHOM (PYHKUMM OOHOW MNEPEMEHHOM C  BELLECTBEHHbIM
nokasatenem. KoppekTHOCTb onpegeneHus (copMynupoBka TeopeMbl UM [AOKa3aTernbCTBO
CylLlecTBOBaHUS npegena nocrnenoBaTensHOCTH
{a"}, x UQ, Koeoa l}f}}xn =x, xUR)

56. OnpegeneHne nokasatenlbHOW OYHKUMM  OOHOW MEPEMEHHOW C  BELLECTBEHHbLIM
nokasatenem. KoppekTHOCTb onpegeneHus (cbopMynupoBKa TeOpeMbl U [A0OKa3aTesnbCTBO
HEe3aBMCUMOCTY npegena {ax" }, X, DQ, Ko20a hmxn - X, oT BUAa

n— o

nocrneaoBaTenbHOCTH {Xn }).

57. CeouncTBa nokasaTteribHOW (YHKUMM OOHOW MepemMeHHOW (nepedyncnuTb BCe, AoKasaTb
dopmyny a“a® =a""™, x,x,R).
58. CeoncTtBa nokasaTternbHOW (YHKUMM OOHOW MepemMeHHoW (nepedncnuTb BCe, AoKasaTtb
CBONCTBO MOHOTOHHOCTW Ha YNCITOBOW MPSIMON).
59. CeoncTtBa nokasatenbHOW (OYHKUUW OOHOWM NepemMeHHOM (rnepeyvvcnutb BCe, AoKas3aTb
HenpepbIBHOCTb Ha YNCMIOBOKW NPSIMON).
60. CaonctBa nokasaTtenbHOW (YHKUMM OOHOW NepemMeHHoW (nepedncnuTb BCe, AoKasaTb
dopmyny (a™)” =a™™, x,x,IR).
61. CaonctBa nokasaTenbHOM (PyHKLMM OAHOW nepeMeHHon. [lepeuncnuTb Bce, AoKa3aTb
lima* =+ (a>1), lima' =0(a>1),
X — +00 X - —00
dopmynbl o
lima*=0(0<a<l1), lima =+ (0<a<l).
X — +00 X — —00
62. Norapudpmnyeckasa pyHkuma ogHon nepemeHHon. M'mnepbonudeckmne dyHKunn. CteneHHas

pyHKUMS C BellecTBeHHbIM noka3atenem. [lokasaTenbHo-cTeneHHas @yHkuusi. OCHOBHblE
aneMeHTapHble YHKUMW. 3nemMeHTapHble GyHKUMK. Teopema O HenpepbiBHOCTM 3neMeHTapHbIX

PYHKLMNA.
63. BTopon sameyvaTernbHbIN Npegen.
64. Cnepacteus 13 oopMynbl BTOPOro 3aMmedartensbHoro npegena. AcuMmnrotTuyeckue opmyrbl

ANA  nokasaTenbHOW, NorapuMMYEecKon, CTeneHHoM u  runepbonuyecknx (yHKUMN  OOHOW
nepemMeHHOMN.




65. Kputepun Kowu cywectBoBaHUst KOHEYHOroO npegena pyHKUMM B TOYKeE.

66. PaBHOMepHas HenpepbiBHOCTbL  YHKUMM Ha MHOXecTBe. Teopema KaHTopa o
paBHOMEPHOWN HENPEPLIBHOCTMW.

67. CpaBHeHune yHkumn. Cumeon O. OyHKLUKM OQHOMO nopsagka npu X— X,

68. CumBon O B cpaBHeHUM noBedeHus PyHKUMA. [1Ba onpegeneHus COOTHOLIEHUS a(X)=
0(B(x)) npn x—X,. X akBUBaneHTHOCTb Npu B(X)#0 X#X,.

69. OKBUBANeHTHble B TOYke pyHKUMK. KpuTepuin cooTHoweHusa a(x)~B(x) npn x—x,, B(x)#0
npu x#£x,. (MaBHas Yactb PyHKUNK. MNMOHATME acUMNTOTUYECKON hopMyIibl.

70. OuddepeHunpyeMocTb  (PyHKUUM  OOHOW  BELLEeCTBEHHOW MEepeMeHHOWn B  TOYKe.
HenpepbiBHOCTL AnddepeHuupyemon pyHKuuun. OuddepeHuman pyHKLUUN B TOUKE.

71. MponssogHasi PyHKUUM OQHOW BELLECTBEHHOW NepeMeHHon B Toudke. Heobxogumoe wu

JocTaToyHoe ycnosus guddepeHumpyeMoct OyHKLUUM OOHOW BELLECTBEHHOMN NMEepeMEHHON B TOYKE.
dopmyna, Bbipaxawwaa auddepeHunan yHKUMM OOHOW BeLlleCTBEHHOW MepeMeHHOW B Touke
yepes ee nNpounsBogHyt. dnddepeHunan HesaBnucumon nepemeHHon. OQHOCTOPOHHUE NPON3BOAHbBIE.
Kputepun cyliectsoBaHusl NPOM3BOOHON (DYHKLMM OLHOW BELLECTBEHHOW MEPEMEHHOM B TOYKE B
TepMUHaX OAHOCTOPOHHUX NPOU3BOAHbIX.

72. leomeTpudecknin  cmbicn  auddepeHumMana W NPouM3BOAHOM  OYHKUMM  OOHON
BELLLECTBEHHON MepemMeHHon B Touke. KacaTenbHasa Kk rpaduky dyHkumm B Touke. OOQHOCTOPOHHME
KacaTernbHble. BepTukanbHble KacaTerbHbIE.

73. MpounssoaHble " andbdepeHumansl CYyMMBbl, nponsBeLeHNs, YyacTHoro
anddepeHunpyemblx B Touke OYHKUMA (OOKa3aTb TOSIbKO yTBEPXOEHME O MPOM3BOLHOM CYyMMbI U
npounsseaeHuns).

74. MpounssoaHble " anddepeHumansl CYyMMBbl, npounsBeaeHNs, YacTHoro

anddepeHUnpyemMbiXx B TOYKE (OYHKUMA OOHOW BELLECTBEHHOW MNepeMeHHOW (fokasaTb TOSbKO
yTBEepXaeHne 0 NPon3BO4HON YaCTHOrO).

75. MpounssoaHas obpaTHOM PyHKUMM OLHON BELLECTBEHHOW NEPEMEHHOMN.

76. MponssoaHas CNOXHOW (PyHKUMW OOHOW BeLecTBEHHOM nepemMeHHon. MHBapuaHTHOCTb
dopmbl Nnepeoro andgepeHunana.

77. Tabnuua nNpon3BoAHbIX PYHKLUUA OOHOW BELLEeCTBEHHOW MepeMeHHOW (NepeyncnuTtb Bce
dopmynbl, AoKa3aTb GOPMYnbl 451 NPOU3BOAHbIX MOKa3aTeNbHOW, NorapuMnU4eckon yHKLUNI).

78. Tabnuua nNpon3BodHbIX PYHKLUUA OOHOW BelLeCTBEHHOW MepeMeHHOW (nepeynucnvTb Bce
dopMyIbl, okadaTb OpMyIbl AN NPOU3BOAHBLIX TPUFOHOMETPUYECKUX PYHKLMI).

79. Tabnuua nNpon3BoAHbIX PYHKLUUA OOHOW BELLEeCTBEHHOW MepeMeHHOW (NepeyncnuTtb Bce
dopmyrnbl, fokasaTb opMynbl ANst NPON3BOAHbIX 06paTHLIX TPUTOHOMETPUYECKMX OYHKLNNA).

80. Norapudpmnyeckaa npomnssogHas PyHKUMM OOHOW BeLLECTBEHHOW nepemMeHHow. Tabnvua

NPOU3BOAHbIX (NepeyncnnTb Bce OpPMyrbl, AokaszaTb GOpMyny Ans MNPOU3BOAHON CTENEeHHOW
dyHkuun). MNMponssogHas nokasaTenbHO-CTENEHHON (PYHKLNN.

81. MponsBoaHbIe BbICLUIMX MOPSLAKOB PYHKLUMIN OQHOW BELLECTBEHHOM nepemeHHon. Tabnuua
NPOU3BOAHbIX BbICLLNX NOPSAKOB (NepedncnuTb Bce PopMyrbl, Joka3aTb popmMyny Ans NPOU3BOAHbIX

BbICLLUMX MOPSAKOB PyHKLMIA Y — a’, y = x° ).

82. MponsBogHbIe BbICLUMX MOPSLAKOB PYHKLUMIN O4HOW BELLECTBEHHOM nepemMeHHon. Tabnuua
NPOV3BOAHbIX BbICLUMX NMOPSIAKOB (NepeyncnmTb Bce hopMynbl, AoKka3aTb OpMyny A5 NPOU3BOAHbIX
BbICLLMX NOPAAKOB (PYHKUMM Y = sinx).

83. Mpoun3BoaHbIE BbICLUMX NOPSAKOB (PYHKLMI OOHOW BELLECTBEHHOM nepemeHHon. Tabnuua

NPOV3BOAHbIX BbICLLUMX NOPSIAKOB (NepevncnuTb Bce opMyrbl, foka3aTb (hopMyny A5 TPOM3BOAHBIX
BbICLUMX MOPSAKOB PYHKUMN Y = COSX).

84. Mpoun3BoaHblE BbICLUMX NOPSAKOB (PYHKLMI OOHOW BELLECTBEHHOMW nepemeHHon. Tabnuua
NPOV3BOAHbIX BbICLUMX NMOPSIAKOB (NepeyncnmTb Bce hopMynbl, AoKa3aTb opMyny A5s NPOU3BOAHbBIX

BbICLLIMX MOPAAKOB PyHKUMM y =1nx).

85. [MponssoaHbIe BbICLINX NOPAOKOB CyMMbI (PYHKLUIW O4HOW BeLeCTBEHHON NepemMeHHON.

86. MpoussoaHble BbICLUMX MNOPAOKOB MpousBefeHUs YHKUMA OOHOW BeLleCTBEHHON
nepemeHHon. ®opmyna JlenbHuua.

87. OuddepeHuymnansl BbICWIMX MNOPSAKOB (OYHKLUMA OAHOW BELleCTBEHHOW MNepemMeHHON.

dopmyna gns BbluucneHus. OTCYTCTBME WHBApUaHTHOCTU OopMbl Y AnddepeHunanos BbICLINX
nopaakos. [OuddepeHumansl BbICLUMX MNOPSAKOB CYyMMbl M npou3BefeHus (OYHKUUA  OOHOM
BeLeCTBEHHON NepeMeHHOMN.




88. INokanbHble aKCTpeMyMbl (DYHKLMIN OOHOW BeLLeCTBEHHOW nepeMeHHon. Teopema dPepma o
Heo6Xxo4MMOM YCNOBMM NOKaNbHOIo aKkcTpemyma. Kputmyeckme Touku.

89. Teopema Ponns.

90. Teopema JlarpaHxa 0 KOHeYHbIX NpupaLleHnaX.

91. CnepctBua n3 TeopeMbl JlarpaHxa 0 KOHeYHbIX NpupaLLleHusX.

92. Teopema KoL 0 KOHEYHbIX NpUpaLLeHNsX.

93. PackpbiTne HeonpegeneHHocTten no npasuny Jlonurans.

94. MHorouneH Tewnnopa Ana QYHKUMM OAHOM BeELLECTBEHHOW MepemMeHHon. dopmyna
Tennopa ¢ octaTouHbIM YnieHoM B popme lNeaHo.

95. EovHcTBEHHOCTE npefctasneHns Tewnnopa pgng  yHKUMA  OOHOW  BeLEeCTBEHHOW

nepemeHHon. PaanuyHble cnocobbl npeactaBneHns yHkuun no dopmyne Tewnnopa. BeigeneHue
rMaBHOW YacTu U BblMUCIIEHNE Npeaenos.

96. ®opmyna Tennopa c ocTtaToyHbIM 4YnieHoMm B dopme Jlarparxa u Kowwn ans yHKumin
O[HOW BeLLeCTBEHHOW NepemMeHHON.

97. Kputepun HecTporon MOHOTOHHOCTM AnddepeHUMpyeMor Ha MpOMeXyTke qYHKUNN
OLIHOW BeLLeCTBEHHOW NepeMeHHOW. [locTaTo4HOe YCrnoBMe CTPOron MOHOTOHHOCTU.

98. [ocTtaTtoyHoe ycnosue akcTpemyma (OYHKUUN OOHOW BELLEeCTBEHHOW NepemMeHHOW B TOYKe
B TEPMMHAX CMEHbl 3HaKa NPON3BOLHOWN.

99. [docTtaToyHoe ycroBue 3KCTpeMyma (YHKUMM OAOHOW BELLECTBEHHOW MNepeMeHHOMN,
NMeloLLIEV NMPOU3BOAHbIE BbICLUMX NOPSLKOB.

100. BbINyknocTb (yHKLUMN OOHOW BELLECTBEHHOM NepeMeHHON Ha npomexyTke. Heobxoanmoe

W OOCTaTOYHOE YCMNOBME HECTPOron BbIMYKNOCTM AuddepeHunpyeMon Ha NpoMexyTke yHKuun B
TepMMHaX MOHOTOHHOCTW npoussBogHon. Cnenctene 06 yCcnoBuM BbINYKNOCTU B TEPMUHAX BTOpPOM
npous3sogHoN. [locTaTto4yHOE yCnoBme CTPOron BbIMyKNOCTW.

101. BbINyknocTb (yHKLUMW OOHOW BELLECTBEHHOM NepeMeHHON Ha npomexyTke. Heobxoanmoe
W OOCTaTOYHOE YCMNOBME HECTPOron BbINYKNOCTM AuddepeHunpyeMon Ha NpoMexyTke yHKuun B
TepMMUHaxX KacaTenbHOM K rpacpuky yHKUUN.

102. Toukn nepernba dyHKUuKM (rpaduka yHKUMM) OOHOW BELECTBEHHOW MepeMeHHOMN.
Heobxoammoe ycnosue nepernba. [loctatodHoe ycrnosue nepervoba.

103. AcMMNTOTbI PYHKLMM OAHOW BELLEeCTBEHHOW NepeMeHHOMN.

104. @OyHKUMN OOHOWN BeELLECTBEHHOW NepeMeHHOW, 3afaHHble napameTpuyecku. BoluncrneHue
NPOV3BOAHbIX MEPBOro 1 BbiCLUMX NopsiakoB. OcobeHHOCTHN nccrnegoBaHus.

105. MoHATMe nepBOOOpPa3HOM Ha NPOMEXYTKE (DYHKLUN 1 HeONpeaeneHHOoro nHTerpana.

106. OCHOBHble METOAbl MUHTErPUPOBaHUSA (MHTErPMPOBaHME NOACTAHOBKOW U MO 4acTsaMm).

KomnnekT 3agay (KUM Ne1)

no aucuunnmie bB1.0.11 Mamemamuyeckuli aHanu3
(HauMeHoBaHWe ANCLMMNVHBI)

X

N . e
1. y=e" arcsin
e’ +1
2. y=2x"%“sin"™"" x
3. Hantn gudpcbepeHumnan d(cos(2rgx))
4. HaifT1 Npou3BOAHYI0 BTOPOro Nopsiaka PyHKLUMM y = cos’ x
5. YkasaTb MHOXECTBO TOYEK, B KOTOPbIX HEMpepbiBHA PYHKUNA, HANTN ee TOYKN paspblBa,
CcoS X, -7/2< x<7/4
YyCTaHOBUTb MX poA, HapucoBaTb rpaduk pyHkuum y =< 1, x=71l4

x* =116, ma4<x<rm

6. Hawntn Touku paspbiBa yHKLMK, YCTAHOBUTL UX PO, goonpeaenntb YHKLUMIO MO
1 1

HEenpepbIBHOCTM B TOYKAX YCTPAHMMOrO pa3pbiea y = X _x+l

b
x—-1 x




7. Hantv lim 2

3
e 1=Xn 1-¥n

4
-2x+

8. Hantu lirnxg—zx1
=l x" =2x+1

3 +y =3 _
9. Hantm lim\/27 a \/27 a

x=0 x+2{/x_4

. . sin x
10. Hantn llmﬁ
XalTn - X

+ X
11. Hantm lim In(+ xe”)

O In(x +4/1+x%)

X a
. . X' —a

12. Havm Iim—
x-a x—qa

13. Haittn audbcbepenuman d(3/x* +arcsinSx).

- . 1
14. HanTtu npepgen, ncnonb3ys npasuno Jlonutang hm[ctgx ——j .
x-0 X

15. HanwucaTtb pasnoxeHue dyHKuuK no dpopmyne Tennopa no creneHsam (x —x,) A0 YNeHoB 3-To

nopsgka: y = \/;, x, =1

16. HanTtu npegen, ncnonb3ysa pasnoxeHnsa oyHKUMn no doopmyne Tennopa

lim ((Q/x6 +x° )— Q/x6 -x )

X — too

Kputepun oueHku:

-OueHka «OTNMYHO» BbICTaBNSIETCS CTYAEHTY, €CNN OH MOKa3blBaeT BbICOKUIA YPOBEHb 3HAHUI
nporpamMmmHOro MaTepuana, yMeHne Ucnonb3oBaTtb, NOMy4YeHHbIe 3HaHUS NP peLleHnn 3agady. Ha
BOMPOCHI OTBEYAET apryMeHTUPOBaHO, yBEPEHHO, MO cyLlecTBy. [laHbl McYepnbiBatoLLMe OTBETbI HA
TeopeTU4ecKMe BONPOCH! 1 peLleHa 3ajava.

-OLEHKa «XOpOLLO» CTaBUTCS B TOM Crly4ae, eCnu CTyAeHT noKasblBaeT 4OCTaTOYHbIN YPOBEHb
3HaHWUI NEKLMOHHOro MaTepuana, y4ebHon nutepaTtypbl, YMEET UCMONb30BaTb 3HAHUS NP PELLEHUM
3agay. Ho npu oTBeTe Ha 3Kk3aMeHe 4OoMyCcKaeT HEKOTOpbIe NMOrpeLlHOCTU. Bonpockl Ha ak3ameHe He
BbI3bIBalOT CYLLECTBEHHbIX 3aTPYAHEHWIA.

-OueHka «y0oBMNeTBOPUTENbHO» CTaBUTCA B TOM Cly4yae, ecnv CTyAeHT NokasbiBaeT [O0CTaTOYHbIN
ypOBEHb 3HaHWIA, HO Ha BOMPOCHI OTBEYaeT HEYBEpPeHHO UNu 3aTpyaHsieTcss ¢ oTBeTamu. OTBeT
MONHOCTbIO pPacKpbliBaeT OOWH U3 TEOPEeTUYECKUX BOMPOCOB WM YaCTUYHOE OCBSILLEHME [ABYX
BOMPOCOB. YMeeT pellaTtb 3a4ayn, HO NPy 3TOM B HEKOTOPbIX Cry4Yasix C HABOASALLMMMN BONpocaMm U
[AOMNONMHUTENbHBIMU YKa3aHUsIMU NpenogaBaTensi.

-OueHka «HeyaoBMEeTBOPUTENbHO CTaBUTCA B TOM Cryvyae, €Cnv CTydeHT He MokasbiBaeT
AOCTaTOYHbIA YPOBEHb 3HAHWIA, OTBET HE pacKpbiBaeT HWM OOMH U3 TEOPEeTUYEeCKUX BOMPOCOB UMK
4YaCTUYHO packpbIT TOMbKO OAWH Bonpoc. He ymeeT pewartb 3agayu, Aaxe npy OOMNOMNHUTENbHbIX
yKa3aHusiX npenogasarens.

2 cemecTp

dopma KOHTPONbLHO-U3MepUTENIbHOro MaTepuana
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Bonpochbl k ak3ameHy (KAM Ne 2)
no gucuunnumie b1.0.11 Mamemamuyeckutli aHanu3
1. WuTerpmpyemocTtb yHkumn no Pumany. OnpegeneHve onpegeneHHoro uvHTerpana

PumaHa B TepMmnHax MHTerpanbHbiXx CyMmMm PumaHa. [[eoMeTpuyecKnin CMbIC UHTErpanbHON CyMMBbI
PumaHna. NHTerpnpyemocTb (OyHKLMU, MOCTOSIHHOM Ha OTpeskKe.

2. OrpaHN4YeHHOCTb MHTErpMpYyeEMOKn Ha oTpe3ke yHKuun. MNpumep orpaHNYeHHON PyHKLMMK,
HeuHTerpupyemom no Pumany.

3. BepxHue n HuxHWe cymmbl Japby. NeomeTpudeckmin cmbicn cymm dapby. CeoncTBa cymm
Hapby: oueHkn nHTerpanbHbix cymm Pumana, npubnmwkenne cymm Japby cymmammn Pumana.

4. MoHOTOHHOCTL cymm [lapby, oueHka pasHocTen cymm [apby npu u3amenbyeHun
pa3bueHusi. HepaBeHCTBa AN1 BEPXHUX W HWKHUX cymm [apOy pasnuyHbix pasdbueHun.
OrpaHnyeHHocTb cymm [dapby.

5. BepxHun n HwxHWA wnHTerpanbl dapby. Onpepgenenuve. JleMma O HepaBeHCTBE AN
BEPXHEro n HWxHero uHterpanos Jap6by.

6. MoHaTne npegena cymmol Japby. OcHoBHas nemma dapby.

7. HeobxogMmoe n poctaToyHOE YCNOBME WHTErpypyemocT no PumaHy orpaHu4eHHom
yHKUMM B TEPMUHAX BEPXHETO N HXKHEro uHterpanos [apby (BcnomoratenbHasa Teopema).

8. OcHoBHasa TeopemMa O HeobxoOMMOM W [OCTAaTOMHOM YCMOBUM MHTErpupyemMocTu no
PumaHy orpaHnyeHHoOM Ha oTpeske pyHKUuK (B TepMmnHax cymm [dapoy).

9. NHTerpnpyemocTb HenpepbIBHbIX U MOHOTOHHbIX HA OTpe3Ke (PYHKLMNA.

10. [ocTatoyHoe ycnoBue MWHTErpMpyemocTn paspbiBHOW dyHkumn. Cneacteus. [Mpumep
NMHTEerpupyemomn oyHkLnn, nmetoern 6eCKoHeYHO MHOro TOYeEK paspbiBa.

11. NHTerpmpyemocTb cnoxHon yHkunn. Cnencraue.

12. MpocTenwne CBOWCTBa ornpegeneHHoro WHTerpana PumaHa (MMHenHoCTb,

WHTErpupyemMocTb  MPOU3BEAEHUS,,  UHTErpMpPyeMoCTb Ha  MNOAMHOXECTBaxX, aAaAUMTUBHOCTb
onpeaeneHHoro HTerpana).

13. CeowicTtBa uHTerpana PumaHa, cBA3aHHbIE C HEpaBEHCTBaMU.
14. Teopema 0 cpegHeM 3HauYeHUn s onpeaeneHHoro nHrerpana Pumana.
15. MHTerpan ¢ nepemMeHHbIM BEpPXHUM npenenomM. HenpepblBHOCTb MHTErpana ¢ nepemMeHHbIM

BEPXHUM Npeaenom.




16. WHTerpan ¢ nepemeHHbIM BepxHUM rnpegenoM. [AdudpdepeHunmpyemMocTb WHTerpana c
nepemMeHHbIM BepxHUM npegenom. CyulectBoBaHWe nepBoobpasHON y HENPEPbLIBHOM Ha NPOMEXYTKe
dyHKUMK. dndpepeHunpoBaHme nHTerpana ¢ nepemMeHHsbIM npeaenom.

17. dopmyna HbeloToHa-NlenbHmMua. MeTogbl  BblUUCIIEHUST  OMNPEdENIEHHOro  MHTerpana
(MHTErpnpoBaHme NO4CTaHOBKOW M NO YacTaM).
18. HecobcTBeHHbIE MHTErpansl NepBoro 1 BToporo poaa. OnpeaenexHve, npumepsl. NaBHoe

3Ha4yeHne HecobCTBEHHOro uHTerpana. Kputepuin Kowm CXOOAMMOCTM HECOGCTBEHHOrO WHTerpana.
ABconoTHast U ycroBHasi CXOAUMOCTb.

19. O6wmn npu3Hak cpaBHEHUA AN HECOBCTBEHHbLIX MHTErpanoB B oOpMe HepaBEHCTB U B
npegensHon hopme.

20. YacTHble Npu3Haku cpaBHEHUS Ansi HECOBCTBEHHbIX MHTErpanoB NepBoro n BTOporo poaa
B hopMe HepaBeHCTB, npeaenibHon hopme.

21. Mpu3Hak Oupuxne-Abens cxoaMMocTn HeCOOCTBEHHOIrO MHTErpana.

22. 3ameHa nepeMeHHON 1 MHTErpMpoBaHUe No 4YacTsiM B HECOBCTBEHHbIX MHTErpanax.

23. Onpepgenenne N-mepHoro eBknugoBa npocTpaHcTBa E. OCHOBHble MOHATUS U

onpegenexnsi. CeowctBa pacctosHua B E. [locnegoBatenbHocTn Tovek B E. Cxopswwuecs
nocrnegoBaTensHOCTN U UX cBoncTBa. Kputepuin Kowmn cxogmMmocTu nocrnenoBaTensHOCTU Toyek B E.
Teopema bonbuaHo-Beneplwitpacca. [lNpenenbHble TOUkM MHOXecTBa. OTKpbITble M 3aMKHYTble
MHOXecTBa. Onepauus 3ambikaHnsa. Komnaktbl B E.

24. PYHKUUN HECKONBKNX OENCTBUTENbBHBLIX NepeMeHHbIX. OnpegeneHne npegena yHKUMM B
Touke. ApumeTtumdeckne ceonctea npenenos dyHkumn. Kputepuii Kowm cywecTBoBaHNSA KOHEYHOMO
npegena yHKUMM N nepemMeHHbIX. [loBTOpHbIE Npefensl. HenpepblBHOCTE (OYHKUMM N NEPEMEHHbIX.
ApudmeTudeckme onepauum Hag HenpepbiBHbIMU yHKUnAMKU. CBOWCTBa HenpepbiBHbIX YHKUMIA
(Teopema 06 yCTOMYMBOCTM 3HaKa, TeOpemMa O MPOXOXAEHUM HEMPEpbIBHON PYHKUUM Yepe3 noboe
NPOMEXYTOYHOE 3HayeHne, Teopema Benepwrtpacca). PaBHOMepHast HenpepbiBHOCTL YHKLUUMU.
Teopema KaHTopa.

25. YacTHble npousBogHble (YHKLUMM HECKOMbKUX nepeMeHHbIX. OuddepeHuupyemocTs B
Touke. CBA3b AnddepeHLMpPYEMOCTM C CYLLECTBOBAHMEM YaCTHbIX MPOU3BOAHBLIX. [eoMeTpunyeckmi
cMmbicn ycnosus anddpepeHunpyemMocTn B criydae YHKUMWM AOBYX nNepeMeHHbiX. [JocTaToyHble
ycrnosua aunddepeHumpyemoctu. [MoHaTve auddepeHumana. OuddepeHumpyemMocTb CroXHOM
OYHKUMM M MHBapWaHTHOCTb (bopMbl nepsoro aunddepeHuumana. lNpoussBogHaa no HanpasfeHuto.
pagmeHT.

26. YacTHble NpousBoAHble U AnddepeHumnansl BbICLUMX MNOPSAKOB. TeopeMa O paBeHCTBe
CMellaHHbIX npoun3BodHblx. ®Popmyna Tennopa Angd  YHKUAMA HECKONbKUX MEPEMEHHbIX C
OONOSHUTENbHbIM 4YneHoMm B ¢opme JlarpaHxka u [leaHo. PopmMyna KOHEYHbIX MpupaLLeHun W
CcneacTBus U3 Hee.

27. OKCTpeMyM (PYHKLMM HECKONbKMX NepemeHHblX. Heobxoaumoe ycnoBue akCcTpemyma B
TepMuMHax nepBoro AudpdepeHunana. [ocTtaToyHble YCHOBUA CTPOroro 3JKCTpemMyma. YcCroBue,
AO0CTaTO4MHOE ANns OTCYTCTBUS 9KCTPEMyMa B TOYKE.

28. HesiBHble dyHKUMKU. TeopemMa O HeABHbIX (PYHKUUAX, onpedensemMbiX OAHUM ypaBHEHUEM
(6e3 pokasatenbcTBa). BblumMcneHne Npou3BOAHBLIX HEABHbIX (DYHKUUIA, OnpeaensieMbliX CUCTEMOWN
ypaBHeHU. fAkobuaH cuctembl QYHKUMA.  BbluMcneHne npous3BOAHbBIX HESABHbIX  (PYHKUMA,
onpenensemblX U3 CUCTEMbI YpaBHEHUN.

29. Otob6paxenna u3 E B E. npemen otobpaxeHus, HenpepbiBHOCTb OTOBpaxeHus.
OTtobpaxeHusn, guddepeHunpyemble B Toudke. [dudpdepeHumnan oTobpaxeHus. MaTpuua
nponsBodHon oTobpaxeHns. HenpepbiBHO anddepeHunpyemoe oTobpaxeHne. HenpepbiBHas
anddepeHumpyemocTb Komnosmumm oTtobpaxeHuin. Teopema 06 OTKpbITOCTM Obpasa OTKPbITOro
MHOXeCTBa B CIflydae HenpepbiBHO AnddepeHUMpyeMoro oTobpaXeHUs C HepaBHbIM  HYMo
sikobmaHoMm. Teopema 06 obpaTHoM oToOpaxeHun. Popmyrnbl 3aMeHbl nepemMeHHbix. [MonapHas
3amMeHa.

30. YcnoBHbIN 3KcTpeMyM. MeTof HeonpeaeneHHbIX MHOXUTeNen JlarpaHxa.

31. Uucnoson pag. CxogmmocTtb. Cymma 6eckoHeyHO yObiBawowen reoMeTpu4eckon
nporpeccun. Kputepuin Kowmn cxognmMmocTn Y4CnoBoro psiga.

32. Cnepncteua mn3 kputepmusa Kowm cxogmmocty umucnoBoro psga. Heobxoammoe ycnosue
cxogmumocTu. MapmoHuyeckun psag. OcTaTok YMCNOBOro psiga.

33. CxognmocTtb noboro MKCMPOBaAHHOIO OCTaTKa cxogsduleroca psga. Heobxogumoe un

OOCTaTo4HOEe yCrioBne CXoAMMOCTU B TEPMUHAX OCTAaTKa.
34. Yncnosble pdadbl C HeoTpuuaTesibHbIMU YNEeHaMN. HeobxogmMmoe n goctatoyHoe ycnosue




cxogumocTn. WHTerpanbHbii  npudHak  Kowwu-MaknopeHa CxOAMMOCTM  UMCAOBOro psiga  C
HeoTpuuaTenbHbiMK YneHamn. OB606LLEHHbIV TAPMOHUYECKUI pPAS.

35. lMpu3HaKM CpaBHEHUA CXOAMMOCTM YMCMOBOro psga C HeoTpuuaTenbHbIMU YfeHamMu B
dopMe HepaBeHCTB M B npedenibHonm ¢opme. YacTHble NpU3HaKm CpaBHEHUSI  (CpaBHEHME C
0000LLEHHBIM FAPMOHUYECKNM PALOM).

36. Yuncnosble psgbl ¢ HeoTpuuaTenbHbiMM YneHamn. HeobxogmMmoe n ocTaTovHoe ycroBue
cxogumocTu. lMpusHak Janambepa cXxoAMMOCTM YUCNOBOrO psga C MOMOXUTENbHbIMUA YrieHamu B
dopMe HepaBeHCTB 1 B npegenbHon copme. MNpusHakn Paabe n Maycca (6e3 gokasaTenscrea).

37. Yuncnosble psgbl ¢ HeoTpuuaTenbHbiMK YneHamn. HeobxogmMmoe n ocTaTovHOe yCroBue
cxoammocTu. MNpusHak Kowmn cxogumMocTn 41McnoBoro psiga ¢ HeoTpuuatenbHbIMU YnieHamMn B oopme
HepaBeHCTB ¥ B npeaensHon dopme. MNMpusHakm Paabe n Maycca (6e3 gokasaTenbcTea).

38. MpeobpasoBaHne Abend. MNMpusHakn Oupuxne n Abens CXOANMMOCTU 3HAKOMNEPEMEHHbIX
pspoB. MNpusHak JlenbHuua cxoanmocTun 3Hakovepeayowerocsa psaa.

39. JInHeHoe cBOMCTBO cxogswmxca psagoB. CodetaTtenbHOe CBOMCTBO Cxogslierocs psiga
(cymmupoBaHue navkamm).

40. ABCONIOTHO cXoAdsiLLMECS YNCIIOBbIE psAabl. Teopema O NepecTaHoOBKE YreHOB abCoMOTHO
cxogsalierocs psga.

41, Teopema 0 NepPEMHOXEHNN abCOMOTHO CXOAALLNXCA PALOB.

42, Teopema PumaHa 0 nepecTaHOBKe YreHOB YCIOBHO CcXoAsLerocs psaaa.

KomnnekT 3agay (KUM Ne2)

no ancumnnmie 61.0.11 Mamemamuyeckul aHanu3
(HauMeHoBaHWe ANCUMMNVHBI)

(o) (_l)ﬂ
1. WccneposaTb Ha abCONMOTHYIO U YCMOBHYH CXOAMMOCTb psag Z—
= nin(n+1)

21T dx
2. Bblucnutb I

o 4+cos” x
3. Pasnoxutb no oopmyne Tennopa cdoyHkumio f(x, y) = \/m 00 YIIEeHOB TpPeTbEero nopsaka
BKITHOYUTENBHO B OKPECTHOCTM TOYKM (2,2).

n+l 11'12 n

o

5. [HokasaTb, 4TO PyHKUMA f = \/W He anddepeHumpyema B Touke (0,0)

In(1 + x)

3 /x4 + 3x5
7.  HaifTu nnowaab, orpaHnyeHHyto kpusoin y° = x° —x*.

SAn+l—-+n-1

8. WccneposaTb Ha CXOOMMOCTb psag z

n=l1 Vn+2

9.  Haiiti nnowaab durypbl, OrpaHUYeHHON MMHNAMKN y = x° 1 x + y=2.

(-1
4. WccneposaTb Ha abCOMOTHYIO U YCIOBHYH CXOOMMOCTb Psij Z =D
n=1

00

N
6. WccnepoBaTb CX0OMMOCTb MHTErpana I dx
0

10. HawnTtu yacTHble nponsBoaHble PYHKUMN [ =2y + xcos% B Touke (0,0) un nccnegosatb
ee Ha anddepeHLMpPYyeMOCTb B 3TOM TOYKe

11. HawnTtu B Touke (1,1) audpcbepeHunan pyHkumMm u(x, y) , 3a4aHHON HESIBHO ypaBHEHNEM
x—u=uln(u/y)

12. Hawntu nnowanb durypsl, OrpaHNY4eHHON NNUHUAMKM xy =6 N x+y—7=0.

13. WccnegoBaTtb Ha CXOOUMOCTbL psig Z

n=l1 Vn+2




14. CywecTByIOT N ABOWNHOW NpeAern 1 noBTopHble npegensl B Tovke O(0,0) dyHKumm
2

X =xy y
f(x,y)= P W, €CINN CYLLECTBYIOT, TO HAUTUN UX.
X Ty
15. [okasaTb, 4To dyHKUMS @(x, y,z) = f(x/y,x* +y—2z>), rae f(u,v)-- NPOM3BONbLHas
AnddepeHumpyemasn yHKUUS, yOOBNETBOPSIET YPaBHEHMIO

2xz% + 2yz% +(2x° + y)% =0
Ox dy 0z

16. Hawntu nnowagb urypbl, OrpaHNYeHHON NnHMaMm x =2y, y=4-x, y=0.

xsin——,x#0
17. [okasatb, 4TO PpyHKUMA f = /| x| anddpepeHumpyema B Touke (0,0).

0,x=0

T sin3x
18. WVccneposaTb abCOMOTHYIO M YCNOBHYO CXOOUMOCTb '[
0

———dx
\/x2 +x
Kputepun oueHKu:

-OueHKka «OTNMYHO» BbICTaBNSIETCS CTYAEHTY, €CMN OH MOKa3blBaeT BbICOKUIA YPOBEHb 3HAHUI
nporpamMmmHOro MaTepuana, yMeHne Ucnonb3oBaTb, NOMy4YeHHbIe 3HaHUS NP peLleHnn 3agady. Ha
BOMPOCHI OTBEYAET apryMeHTUPOBaHO, yBEPEHHO, MO cyLlecTBy. [laHbl McYepnbiBatoLLMe OTBEThI HA
TEeopeTUYecKMe BONPOCHI 1 pelleHa 3ajava.

-OLEHKa «XOpOLLO» CTaBUTCS B TOM Crly4ae, eCnu CTyAeHT nokasblBaeT 4OCTaTOYHbIN YPOBEHb
3HaHWUI NEeKLMOHHOro MaTtepuana, y4ebHon nutepaTtypbl, YMEET UCMONb30BaTb 3HAHUS NPU PELLEHNM
3agay. Ho npu oTBeTe Ha 3Kk3aMeHe JOMyCcKaeT HEKOTOpbIe NMOrpeLlHOCTU. Bonpockl Ha ak3ameHe He
BbI3bIBalOT CYLLECTBEHHbIX 3aTPYAHEHUA.

-OueHka «y[0oBMNeTBOPUTENBHO» CTaBUTCA B TOM Cly4yae, ecniv CTyAeHT nokasbiBaeT [0CTaTOYHbIN
ypOBEHb 3HaHWIA, HO Ha BOMPOCLI OTBEYaeT HEYBEpPEeHHO UNu 3aTpyaHsieTcss ¢ oTBeTamu. OTBeT
MONHOCTbIO pPacKpbliBaeT OOWH U3 TEeOPeTUYECKMX BOMPOCOB WM YacCTUYHOE OCBSILLEHWE [ABYX
BOMPOCOB. YMeeT pellaTtb 3a4ayn, HO NPy 3TOM B HEKOTOPbIX Cry4asix C HABOASALLMMMN BONpocamm U
[AOMNONMHUTENbHBIMU YKa3aHUsIMU NpenogaBaTensi.

-OueHKka «HeyooBNeTBOPUTENbHO CTaBUTCSE B TOM Crydae, €CnvM CTYAEHT He nokasbiBaet
AOCTaTOYHbIA YPOBEHb 3HAHW, OTBET HE pacKpbIBAeT HU OAWMH U3 TEOPETUYECKUX BOMPOCOB MM
4aCTUYHO pacKpbIT TONMbKO OAMH Bomnpoc. He ymeeT pelwatb 3agayun, Aaxe npu LONONHUTENbHBLIX
yKasaHusix npenogasaTens.

3 cemecTp

CDopma KOHTPOJIbHO-U3MepUTeribHOro matepuana

YTBEP>XIOAIO
3aBeqytowmi kadpegpomn

nodnuck, pacwugposka nodnucu
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HanpaBneHne noarotoBku / cneumanbHOCTb
01.03.02 TpuknadHass Mamemamuka U UHgpopMamuka

Oucumnnuna 61.0.11 Mamemamuueckul aHanu3
dopma 0byyeHus o4yHas
Bua KoHTpons 9K3amMeH

Bua atTectauyuu npomexxyToyHasi Ne 1



KoHTponbHO-nameputenbHbin matepuan Ne_

7. Bonpoc 13 cnucka BONpoOCoOB K ak3ameHy ¢ Homepom ¢ 1 no 33.
8. Bonpoc 13 cnncka BOMpocoB K 3k3aMeHy ¢ HoMepom ¢ 34 no 68.
9. Bapgava 13 cnucka 3agad K aKk3amMeHy.
CoctaButensb N.0. damnnus
(nognuceb)
_...20 T
Bonpochbl k 3k3ameHy (KUM Ne 3)
no ancunnnmHe 61.0.11 Mamemamuyeckul aHanu3

1. TMoToveyHas M paBHOMepHas CXOOUMOCTb (DYHKLUMOHArbHbIX NocneaoBaTenlbHOCTEN U PSAOB.
Kputepun Kown paBHOMEpHON cxoaumocTn. Heobxogumoe ycnosve paBHOMEPHOM
CXOANMOCTH OYHKLUMOHANLHOIo paga. Kputepun paBHOMeEpPHOM CXOANMOCTH
OYHKUMOHaANbLHOrO psga B TepMuHax ocTaTka. MaxopaHTHbI npu3Hak BewnepwTpacca
paBHOMEPHOW CXOOUMOCTU hYHKUMOHAIbHLIX NocneaoBaTenbHOCTEN U PAOOB.

Mpu3Hak Jupuxne paBHOMEPHOM CXOANUMOCTU (pyHKLMOHanNbHoro psiaa. MNpusHak Abens.
MouneHHbIN Nepexo K npeneny dyHKUMOHANBEHOM NocneaoBaTesibHOCTU U OYHKLMOHAMNBHOMo
paga. HenpepbiBHOCTb CyMMbl pPaBHOMEPHO CXOAdALLErocs  (yHKUMOHaNbLHOro  pgaaa,
COCTOSILLIEr0 N3 HenpepbIBHbIX PyHKUMW. Teopema OuHw.

lMouneHHoe NHTerpupoBaHmne PyHKUMOHAaMbHbIX NOCcnegoBaTenbHOCTEN N PALOB.

lMouneHHoe anddepeHUnpoBaHme PyHKLMOHANbHbIX NOCneaoBaTeNbHOCTEN N PAOOB.
OnpepaeneHune cteneHHoro psga. Teopema Kowun-Agamapa.

Teopema 0 pagunyce CXOOAMMOCTW  CTEMEHHbIX PSOOB,  MOMYYEHHbIX  MOYSIEHHbIM
anddepeHUnpoBaHNEM N NHTErPUPOBaAHNEM CTeNeHHOro psaa. Cnencreue.

8. BelecTBeHHO aHanuTuyeckue yHKUMU. EANHCTBEHHOCTL pasnoXeHus B cTeneHHon pag. Psa
Tennopa. Npumep 6eckoHeuvHO anddepeHUnpyemMorn HeaHannTUYeCKon OYHKLMMN.

9. Heobxogmmoe n goctaTtovHoe yCrnoBue pasnoXnMocTn (PyHKLMM B CTENEHHON PsiA B TEPMUHAX
OCTaTOYHOro uneHa dopmynsl Tennopa. [JocTtaTodHOe yCnoBue pasnoXMMOCTU (PYHKUUKU B
CTerneHHoM psaa.

10. PasnoxeHue B psa Tewnnopa nokasaTenbHOW, TPUFOHOMETPUYECKUX DYHKLNIA.

11. PaznnyHble ¢bopMbl OCTAaTOYHOrO 4neHa (MHTerpanbHas dopma, dopma JlarpaHxa, dopma
Kowmn).

12. BUHOMManbHbIV pPAA.

13. PasnoxeHne yHKUMA B CTeneHHble psAbl  MeTodamMu  NOACTAHOBKW,  MOYNIEHHOro
anddepeHunpoBaHna U MHTerpupoBaHusa. PasnoxeHwe B psg Tewnnopa norapndMmuyeckomn
dyHKUMW. PasnoxeHue B CTeNeHHOW pag runepbonmyecknx pyHKUMm, yHKUmMK arctg x.

14. HenpepblBHas kpuBad B €eBKNWOOBOM MPOCTPaHCTBE, MnapameTp KpuBon. HenpepbiBHO
anddepeHuupyemasa kpusad. KpaTHble W NpocTble TOYKM  KpuBoW. [lpoctas kpusas.
[onyctnmble npeobpasoBaHus napameTpa. OpueHtauus kpuson. Cymma KpuBbIX.

15. KacaTtenbHas k kpuson. Ocobble Touku anddepeHumnpyemon Kpueown. [Magkasa kpmsasi.

16. AHanor Teopemsbl JlarpaHxa 0 KOHeYHbIX NpupaLleHnax ng BeKTop-pyHKUNN.

17. MNoHATne gnnHbl gyrn KpMBon. Teopema 0 CNpAMIISIEMOCTU HenpepbiBHO AnddepeHLmMpyemon
KPUBOW M OLEeHKaX ASIMHbI KPUBOW.

18. Teopema O NepeMeHHOW AnvHe OYrM KPUBOW HeNpepbiBHO AuddepeHumpyeMon KpUBOW.




19.

20.

21.

22.

CnepcTBus.

Teopema O CrNpAMMASEMOCTM W BbIYUCIIEHUN ONUHBLI TMaAKon KpuBOW. BblumcrieHne OnuHbI
KYyCOYHO-rnagKon KpuBoW.

KpnBonuHenHble uHTerpansl 1-ro poga. Onpegenenve n cdopmyna ans  BblYUCIEHUS.
CeowicTtBa uHTerpanos 1-ro poga.

KpuBonuHenHole mHTerpanbl 2-ro poga. OnpegeneHne n gopmyna ans  BblY4UCMAEHUS.
CeowcTBa UHTErpanos 2-ro poga.

CBs3b MeXay KpMBOJIMHENHbIMW MHTErpanamun 1-ro n 2-ro poga.

23.

24.

KBagpvpyemble MHOxecTBa Ha nnockocT.  MHoxecTBa nnowaan  Hynb. Kputepuii
kBagpupyemoctu. KBagpvpyemocTb urypbl, rpaHvMua KOTOPOM COCTOMT M3 OOHOW Wnu
HECKOMbKNX CNPSAMMASEMbIX KPUBbIX

Mapannenenuneqn. Mepa napannenenvnega. BepxHasa n HWxHsa mepbl 2KopgaHa MHOXeCTBa
B R" . MamepumocTb MHOXecTBa. Mepa XopaaHa. CsoictBa mMepbl XKopaaHa. MHoxecTsa
Mepbl Hymb.

25.

26.
27.
28.

29.

30.

31.

32.

33.

Onpep,eneHme KpaTHOro MHuHTEerpana Pumana no napannenenunegy ”M Ha W3MepUMOM
MHOXECTBE. rlpVI3HaKI/I MHTErpnpyemMmocTtTu (*)yHKLl,I/II7I M CBOWCTBa KpaTHOro nHterpana.

CepfeHve KpaTHOro nHTerparna Kk noBTOpHOMY (C Aoka3aTenbCTBOM Afsi ABOMHOMO MHTerpana).
dopmyna MNpuHa.

Ycnoeusi  HE3aBMCMMOCTM  KPMBOJNIMHEMHOTO  MHTerpana oOT  MNyTM  UHTErpupoBaHUs
(dbopmynupoBka TeopeMbl U 40oKa3aTeNbCTBO IKBUBANEHTHOCTM NEPBbIX TPEX YCIOBUMN).

YcnoBuss  HE3aBMCMMOCTM  KPUMBOINMHEMHOTO  MHTerpana oOT MNyTU  WHTErpupoBaHUs
(dbopmynupoBKka Teopembl U AoKa3aTeNbCTBO IKBUBANEHTHOCTM YCIOBUS 4 NepBbIM TPEM).
CeoiictBa  BMEKTUBHbIX HemnpepbiBHO  AuddepeHunpyembix  oToBpaxKeHun ¢

HeobOpawiarowmumea B Hynb skobuaHom. [MpeobpasoBaHve rmagkmx KpUBLIX U KOHTYPOB.
KpuBonuHenHble koopanHatel. ®opmyna ons nnowaan obpasa obnacTu.

3ameHa nepemMeHHbIX B KpaTHOM UHTErparne (D,OKGSGTGJ'II:CTBO Anst ABOMHOro I/IHTeraJ'Ia).

3ameHa nepemeHHbIX B KpaTHOM mHTerpane (popmynmpoBku Teopem 6e3 gokasatenbcrsa U
0b6oCcHOBaHME reoMeTpUYECKOro cMbicina MOAyIs U 3Haka akobraHa npeobpasoBaHus).

34.

35.

36.
37.

38.

MNonsipHble, cdhepuyeckne, UMNUHapUYeckne KoopamHatol. Mpumepbl 3amMeHbl NEPEMEHHbIX.
OnemMeHTbl TeopuM NOBEPXHOCTEMN. Hocutenb nOBEPXHOCTW, TOYKA MOBEPXHOCTW.
KoopavHatHble NUHUMM Ha MOBEPXHOCTMU. MoHATME KpaTHOW TOYKM MOBEPXHOCTMU.

KacaTenbHas K KOoopAMHaATHbIM JIMHUAM. Ocobble To4kK NOBEPXHOCTMU. Mapakne NOBEPXHOCTWN.
KacaTenbHasi NNocKoCTb K NOBEPXHOCTMU, HOpMaJ'IbeII7I BEKTOpP, HOpMalibHadA npamMas.

[MoBepxHOCTK, 3ajaBaeMble HEesBHO. YpaBHeHMe KacaTeSflbHOM MNAOCKOCTU U HOPMarbHOro
BEKTOpA.

MoHaTHe nnowagmn NOBEPXHOCTN. Cbopmyna Aana BblHMUCIIEHUA nnowaan noBepxHOCTU.

OpmeHTau,vm NnoBEPXHOCTN, OAHOCTOPOHHME N OABYCTOPOHHNE TMOBEPXHOCTW. Kycquo—rnan,Kme
NOBEPXHOCTU N UX OpUEeHTaLunA.

OnpepeneHne u cywecTBoBaHME NOBEPXHOCTHbLIX MHTerpanoB 1-ro u 2-ro pogos. CBolicTBa
NOBEPXHOCTHBLIX MHTErpanoB, NpuMMepbl UX BblYMCNEHUS. [MOBEPXHOCTHbIE WHTerpanbl  Kak
npegenbl MHTerpanbHbiX cyMM. VIHTerpanbl No KyCOYHO-TNagKMM NOBEPXHOCTSIM.

39.

40.

MoHaTne BekTOopHOro nonga. [OuddepeHumpyemMble BEKTOPHbIE Nons. [uBepreHumst U poTop
BEKTOPHOro nons. MNMoHATME 0 NOBEPXHOCTM YPOBHA YHKUMN. OpTOroHanbHOCTb rpagneHTa K
NOBEPXHOCTU YPOBHS.

dopmyna [aycca-OcTporpagckoro:  OpMynMpoBKa OCHOBHOM TEOpPEeMbl, AOKa3aTerbCTBO
dopmynbl  Ana cneynanbHoOro knacca ob6bnacten. BbipaxeHne obbema obnactn 4depes




41.

NOBEPXHOCTHbIN  MHTerpan. MHoromepHaa dopMmyna MHTErPUPOBaHUS MO YacTsm.
NuTepnpeTtaumnsa oopmynbl aycca-OcTporpagckoro B TepMUMHaX TeopumM Nonsi.

dopmyna Crokca.

42.

43.

44.

45.

46.

47.

48.
49.

50.

51.
52.
53.

54.

95.

56.
57.

MoHATMe mHTerpana, 3asucsilwero ot napameTtpa. CobCTBEHHble MHTerpanbl, 3aBuUcAlmMe OT
napameTpa. AuddepeHunpoBaHme no napameTpy.

MNMoHATMe WHTerpana, 3aBucsiLero ot napameTtpa. CoGCTBEHHble MHTerpanbl, 3aBucsLLnE OT
napameTpa. VIHTerpMpoBaHue no napameTpy.

MoHsiITME MHTerpana, 3aBucsLero oT napameTtpa. Cob6CTBEHHbIE MHTErpanbl, 3aBucsLLME OT
napameTpa. HenpepbIBHOCTb NO NapameTpy.

PaBHOMepHOe cTpemrieHne QYyHKUMM K npedenbHon yHkuun. Kputepun paBHOMEpPHOM
CXOANMOCTU B TepMUHAX (OYHKLMOHArbHbIX NocneaoBaTeNbHOCTEN.

HecobcTBeHHble WHTerpanbl, 3aBucAwMe OT napameTtpa. PaBHOMepHas CcXxoguMOCTb.
Kputepun Kowun paBHOMEpPHON CXOOMMOCTH.

Mpu3Hakn paBHOMEPHOW CXOAMMOCTHU HeCOBCTBEHHbIX WHTErparnoB, 3aBUCALUUX OT
napameTtpa.

HenpepbiBHOCTb HECOBCTBEHHOIO MHTErpana no napameTpy.

TeopemMa 0 COGCTBEHHOM WHTErpUpoOBaHWM HECOOCTBEHHOro MHTErpana, 3aBUCALLEro oT
napameTpa.

Teopema 0 HECOGCTBEHHOM MWHTErpUpOBaHMU HECOOCTBEHHOrO MHTErpana, 3aBUCALLEro oT
napameTpa.

Teopema o anddepeHunpyeMocT HeCOBCTBEHHOIO MHTErpana no napameTpy.

HecobcTBEHHbIE NapameTpudeckne NHTerpanbl OT HEOrPaHNYEHHbIX OYHKLMIA.
HecobcTBeHHbIE MHTErpanbl OT HEOrpaHNYeHHbIX (OYHKUUIA 1 NX OCHOBHbIE CBOMCTBA.
+o0 .
r S1N xd
BbluncrneHve nHterpana X
'0 X
+00
L _xzd
BbluncneHve nHterpana | ¢ X
0

WHTerpanbl Qrnepa. MNaMmma-yHKUNSA 1 ee OCHOBHbIE CBOWCTBA.

WHTerpanbl Annepa. beta-dyHKUMA M ee OCHOBHble cBonCcTBaA. COOTHOLLEHME MEXAy raMmma-
n 6eta- pyHKUMaMm Snnepa.

58.

59.

60.
61.
62.
63.

Onpepnenenve psiga ®ypbe ans abCconoTHO MHTerpupyemon dyHkumn. [NpepnoxeHne o

CTPEMITEHWM K HYTIO MPU ) — ©  UHTEerpanos Buaa
b b

f(x)cosyxdx J.f (x) sin yxdx

a a

OT abCcontTHO UHTerpupyemon oyHkumm f(x).
Jlemma 06 annpokcumauum.

Nlemma Pumana.

Anpo Oupuxne n ero ceonctea. UHTerpan Oupuxne. MNpuHumn nokanusauun. CxogumMocTb
pagoB ®ypbe Anga KycouHo-aAnddepeHunpyemMbiX OyHKLNUNA.




64.
65.

66.

67.

68.

CymmupoBaHue psigoB dypbe METOAOM CPegHUX apUdMETUYHECKUX.

CeouctBa saagep Penepa. Teopema o cxognmoctn cymm deriepa. Teopema Bewneptpacca-
CtoyHa 0O npubnuwKeHWn HenpepbiBHOM Ha OTpe3ke yHKuMM  anrebpandeckumm
MHOro4fneHamu.

MonHoTa cuctemM YHKUMA B CMbICNE paBHOMEPHOro npubnmkeHusi. Teopema O MOMHOTE
TPUrOHOMETPUYECKOM CUCTEMBI U CUCTEMbI LienblX HeoTpuuaTenbHblX cTeneHen x. MNonHoTa B
CMbICNne cpegHero KsagpaTtuyHOro npubnuxeHus. MonHoTa TPUrOHOMETPUYECKOM CUCTEMbI
YHKUMA N cUCTeMbl LernblX HeoTpuuaTernbHbIX CTeneHen X ANs MHOXeCTBa HenpepbiBHbIX

PYHKLMNA.
MuHumManeHoe CcBOMCTBO KoapbdpumumneHToB Dypbe. HepaBeHcTBO beccens. PaBeHCTBO
MapceBansa n cneacTsus N3 HEro (Cnyyam HenpepbiBHON OYHKLMK).

MouneHHoe auddepeHunpoanne psgos Pypbe. [NpeanoxeHne o nopsgke yoObiBaHMSA
koadppuumeHToB Oypbe npu N — oo [locTaTouHOE ycrioBre paBHOMEPHONW CXOAMMOCTM psiaa
Pypbe.

KomnnekT 3apay (k KUM Ne3)

no ancumnnuHe bB1.0.11 Mamemamuyeckuti aHanus3
(HauMeHoBaHWe ANCUMMNVHBI)

_ 4-x 1 4-xY 1( 4-xY 1 (4-xY
1. [OaH yHKUMOHaNbHbIA pag + +— +..+ +

w

10.

11.

12.

Haintn obnactb cxogumocTu psga

Bbluncnutb H(cosz X +sin’ y)dxdy , ecnu obnactb D - kBagpat 0<x SIZT, 0<sy<

7x+2 3\ 7x+2) 5\ 7x+2 n-1\7x+2

NcecnepoBaTtb cxoamMMocTb psiga B Todkax x =0 n x =1.
NccnegoBaTbh CXOAMMOCTL CTENEHHOro paaa

(x—2)+%(x—2)2 +3i2(x—z)3 +...+n—12(x—2)n b

Bbluncnutb _len vdxdy , ecnn obnactb D - npsimoyronbHnk 0< x<4, 1< y<e.

D
e Inx

M3MEHUTb NOpSIAOK MHTErpUpOBaHUS B UHTErpane J'dxj f(xy)dy.

1 0

[Nepengs K NONsipHbIM KOOPAUHATaM, BbIMUCIIUTb ABOMHOW UHTErpan x>+ y*dxdy , ecrv D- |
y y

D

4eTBepTb kpyra x” +y> < a’.

2+ 14+ 16+"'+ 12n
1+x° 1+x" 1+x 1+x

Vccrneposatb cxoanMocTs cTenenHoro paaa 1!(x—5) +2!(x—5)2 +3!(x—5)3 +..+nl(x=5)" +...

Vi
D 4
1 1-x*

N3mMeHUTb NopsaoK MHTErpupoBaHns B MHTerpane J.dx J. f(x,y)dy.

-1 —V1-x?

Mepenas K nonApHLIM KoopaMHaTaMm, BblYUCANTL OBOMHOW UHTErpan I ln(x2 + yz)dxdy, ecnu

D

D - KOMNbLIO MEXAY OKPYXHOCcTAMM x° +y> =’ n x> +y> <e’.

BbluncnnTb I(x—y)ds, rae K - otpesok npsimori ot A(0;0) po B(4:3).

K




13.

14.

15.

16.

17.

18.

19.

20.

21

22.

23.

24.
25.

26.

27.

28.

29.

BbluMCnnTb KPUBONMHENHBIN MHTErparn IZxdy—?)ydx, ecnn K - KOHTYp TpeyrornbHuKa c
K

BepLIMHaMu A(1;2), B(3;1), C(2;5).
MpumeHaa popmyny NpuHa, BblMMCUTL [ = {jz(x2 + yz)dx+(x+ y)2 dy,ecnn C - KOHTYp
C

Tpeyronbhuka ¢ epwmHamu L(1;1), M (2;2), N(1;3), npoGeraemsiit npoTus xoaa 4acosoi

CTpenkw.

Bbluncnutb I = ”(x2 + yz)dS , Toe S - 4acTb KOHMYECKO NOBEPXHOCTN z° = x° +y°,
N

3aKITIOYeHHO Mexay nnockocTsmm =0 u z =1.

MNpumeHsia dopmyny Ctokca, Hantu [ = txzy3dx +dy + zdz , ecnn C - OKPY>KHOCTb
x> +y'=r", z=0.
T

Bbluncnutb J.xzydy —y’xdx ,ecnm x =+/cost, y=+/sint, 0<t< 5
K
BbluMcnunTb KPUBONMHENHBIN MHTErparn Iydx—(y+x2)dy, ecnu K - gyra napa6onbl

K
y =2x—x", pacnonoxeHHas Haa ocblo Ox 1 npoberaemasi o Xofy YacoBOii CTPErKy.
MpumeHsasa dopmyny MpyHa, BeIMUCIIUTL j—xzydx +xy’dy , rne C - okpyxHocTb x° +y* = R?,
C
npoberaemas NpoTMB X04a YacOBOW CTPESKW.

Bbluncnutb nHterpan I = H xzyzzdxdy Mo BEPXHEN CTOPOHE BEPXHEN NMOMOBUHbLI cdhepbl
N

x2+y2+Z2:R2-

. Hantn wuterpan "ﬂj (xcosa'+ ycos B+ zcos y)dS , pacnpocTpaHeHHbIN NO NOBEPXHOCTM S

N
Tena, orpaHMYeHHOro 3TON NOBEPXHOCTLIO.

1
) d
archZJ‘ y B
x

= -
0 X 1-x

1
. arctgx _, dx
Monbaysicb hopmyron Tr i x # 0, BbUMCNINTb MHTErpan J' 3
+ x y

0

Bbluncnutb nHTerpan Junepa- Myaccona I = |e ™ dx.

S8

Bbluncnutb F(5/3)D"(—5/3).
PaanoxuTb B psig Pypbe nepuopndeckyio dyHkumio f (x) ¢ nepuogom 277, sapamHyio B
wntepsane (~77,77) ypasHenvem f(x)=7m+x.

PasnoxuTb B psifi Pypbe Neproandeckyio yHKLMIO, 3aaaHHyto Ha nonynepuoge [0;2]
2
ypasHeHuem [ (x)= x—% .

Tsin Ax

—kx SlnAxdx " Il(/‘):J‘
0

dx .

Haiitn I(k,A) =J.e

0 X

X
0 oA

Haittn 1(A)= je “ dx ¢ NomMoLLbIo AnddepeHLMpoBaHUS N0 NapameTpy.
0

T
cos pIT’

[NokasaTb, YTO F(%+pjﬂ"(%—pj =



30. Pasnoxutb B pag ®Pypbe neprnognydeckyo yHKumo f (x) C nepmvodom 2 ,3afaHHyto Ha
CermMeHTe [—1;1] ypaBHeHNEeM f(x) =x’.
31. Pasnoxutb B pag ®Pypbe nepnognydeckyto yHKum f (x) C nepvoaom 277 ,3afaHHyto Ha

CcermMeHTe [—77*, 71] ypaBHeHueM f (x) =e".

Kputepun oueHku:

-OueHKa «OTNMYHO» BbICTaBNSETCS CTYAEHTY, €CMN OH MOKa3blBaeT BbICOKUIA YPOBEHb 3HAHUN
nporpamMmmHOro MaTepuana, yMeHne Ucnonb3oBaTb, NOMy4YeHHbIe 3HaHUS NP peLleHnn 3agady. Ha
BOMPOCHI OTBEYAET apryMeHTUPOBAHO, yBEPEHHO, MO cyLlecTBy. [laHbl McYepnbiBatoLLMe OTBEThI HA
TeopeTn4ecKMe BONPOCHI 1 peLleHa 3ajava.

-OLEHKa «XOpOLLO» CTaBUTCS B TOM Crly4ae, eCnu CTyAeHT nokasblBaeT 4OCTaTOYHbIN YPOBEHb
3HaHWUI NEeKLMOHHOro MaTepuana, y4ebHon nutepaTtypbl, YMEET UCMONb30BaTb 3HAHUS NPU PELLEHNM
3agay. Ho npu oTBeTe Ha 3Kk3aMeHe JOMyCcKaeT HEKOTOpbIe NMOrpeLlHOCTU. Bonpockl Ha ak3ameHe He
BbI3bIBalOT CYLLECTBEHHbIX 3aTPYAHEHUA.

-OueHka «y[a0oBMNeTBOPUTENBHO» CTaBUTCA B TOM Cly4yae, ecnv CTyAeHT nokasbiBaeT [0CTaTOYHbIN
YypOBEHb 3HaHWIA, HO Ha BOMPOCLI OTBEYaeT HEYBEpPEeHHO UNu 3aTpyaHsieTcss ¢ oTBeTamu. OTBeT
MONMHOCTbIO packpbliBaeT OOWH U3 TEeOpPeTUYECKMX BOMPOCOB WM YacTUYHOE OCBSILLEHUE [OBYX
BOMPOCOB. YMeeT peLlaTtb 3a4ayn, HO NPy 3TOM B HEKOTOPbIX Cry4asix C HABOASALLMMMU BONpocamm U
[AOMNONMHUTENbHBIMU YKa3aHUsIMU NpenogaBaTensi.

-OueHka «HeyOoBNeTBOPUTENbHO CTaBUTCS B TOM Cryvae, €CnuM CTyAeHT He rokasbiBaeT
[AOCTaTOYHbIA YPOBEHb 3HAHWI, OTBET HE pacKpbiBaeT HU OAMH M3 TEOPETUYECKMX BOMPOCOB WM
4YaCTUYHO pacKpbIT TOMbKO OAMH BoMnpoc. He ymeeT pelwatb 3agayu, Aaxe npu LONONHUTENbHBbIX
yKasaHusix npenogaBarens.



