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PABOYASA NPOrPAMMA YYEBHOW OAUCLUMUNNUHBI
B1.0.11 MaTtemaTnyeckmn aHanus

1. Koa n HammeHoBaHMe HanpaBneHUs NoAroToBKU/cneumansLHOCTU:

02.03.02 dyHoameHTanbHast MHdopmMaTka n MHPOPMAaLMOHHbBIE TEXHOSTOTN

2. Mpodunb noaroToBkU/cneynannsauus: MHXeHepms NnporpaMmMmHoro obecneveHus
3. Keanudmkaumsa BbinyckHuka: bakanasp

4. dopma obyyeHUsA: ovHas

5. Kacdhepgpa, oTBeyvalowas 3a peanusauuio AUCLUNIIUHbI: MaTeMaTU4YeCKoro U NpuUKnagHoro
aHanusa

6. CocTaBuTENnu NporpaMmmbi:

Hokmop gusuko-mamemamuyeckux Hayk LlawkuH AnekcaHop MeaHoeuy [Tpogheccop
Lokmop usuko-mamemamuyeckux Hayk Jlsixoe Jlee Hukonaeeu4 Npogheccop

Lokmop ¢usuko-mamemamuyeckux Hayk lMonoeuHkuH U2opb Nempoesuy [JoueHm
KaHnOudam ¢pusuko-mamemamu4deckux Hayk BuHozpadoea NanuHa AHamonbeeHa [JoueHm
KaHdudam cbusuxko-mamemamudeckux Hayk beikoea Mapusi UeopeeHa [JoueHm

YkpauHckuli lNaeen Cepzeesu4

7. Pekomengosava: HMC daxkynbrera [IMM, npotokon Nel0 o 15.06.2021

8. YuebOHbIN roa: 2021/2022 CemecTtp(bl): 1-3



9.llenn u 3apavn y4eObHON AUCLUNIINHBI

Llenbto ocBOeHMSI AMCUMMMAMHBI  MaTeMaTUyecKoro aHanmsa SBnseTcs  WU3YyYeHWe OCHOBHbIX
MaTeMaTUYEeCKUX MOHATUA, WX B3aMMOCBA3W W pas3BUTMS, a Takke OTBeYalwLlwMx UM MeToOoB,
ucnomnb3yemblXx ONA aHanus3a, MoOenuMpoBaHus M pelleHus npuknagHbiX 3agadv.B 3apaum kypca
MaTeMaTU4eCcKoro aHanuaa BXOAsT: pasBuUTMe anropuTMUYECKOro U NOrmM4YeCcKoro MbllNeHnsa CTy4eHTOB,
oBnageHve MeTogamMu UCCRedOBaHUSA W pelleHus MaTemaTuyeckux 3agad, BblpaboTka y CTyaeHTOB
YMEHUSI CaMOCTOATENbHO PacWMPSATb CBOM MaTeMaTuyeckue 3HaHWA U NPOoBOAUTL MaTeMaTUyeCKuin
aHanms NpuknagHblX 3agad.

OucumnnnHa B1.0.11 MaTtematmnyeckuii aHanma obecrneuynmBaeT npuobpeTeHne 3HaHUA U YMEHUA B
COOTBETCTBMM C rocyaapCTBEHHbIM 0Opa3oBaTenbHbIM CTaH4APTOM, COAENCTBYET DyHAaMeHTanM3aumm
obpasoBaHus, HOPMUPOBAHNIO MUPOBO33PEHUA U PA3BUTMIO CUCTEMHOrO MblwneHus. OHa 3HaKoMUT
CTYOEHTOB C OCHOBHbIMW TMOHATUMAMW M MeTodamMu Teopuu npegenos, AudydepeHunanbHOro wu
WHTErpanbHOro  UCYUCNEHUS (PYHKUMA OOHOMO W HECKOSbKUX OEeWCTBUTENbHbIX MNEepPeMEHHBbIX.
OucuunnuHa senseTca 6a30BoON ANs U3yveHMs BCEX MaTeMaTUYeCKUX M crneumanbHbIX AUCUUMIIUH.
3HaHMA M npakTUYecKne HaBblkM, MNonyyeHHble no AvcuunnuHe B51.0.11 MaTtemaTudeckun aHanus,
NCNONb3YKTCA CTyAeHTaMn npu  M3ydeHun obuwenpodeccnoHanbHbiX AUCLUMNINH, a Takke npwu
BbINOSIHEHMM KYPCOBbIX M AOMAaLLHMX paboT.

TpeboBaHuA Kk pesynbTataM OCBOEHUS codepXaHus AUCUUMVHDI:

OucumnnuHa B1.0.11 MaTtemaTtuyeckuid aHanma OTHocuTcsl K ©asoBol 4actu MaTtemaTudeckoro u
ecTecTBeHHOHay4Horo uukna. OHa obecne4vvBaeT byHAaMeHTanbHble 3HaHUSA 1 (POPMUPYET YMEHUS U
HaBbIKW1, HEOOX0AMMbIE ANl U3YYEHUS BCEX MaTEMaTUYECKUX ANCLUMNINH.

B pesynbtaTte usyvyeHus AUCLMNINHBI CTYOEHT AOMKEH:

3HaTb :

OCHOBHbI€ TMOJIOXKEHUA Teopuum npeferioB M HenpepbiBHbIX  (OYHKUUA, TEOpUW YUCMOBbLIX U
YHKLMOHAMNbHbLIX PSAOOB, TEOPUN MHTErparnos, 3aBUCALLUX OT napamMeTpa, TEOPUN HESABHbLIX (PYHKLUUA K
ee TMpunoXeHMe K 3adadyaM Ha YCIOBHbIA 3KCTPEMYM, TeOopuM MONs; OCHOBHble TeopeMbl
anddepeHumnanbHOro U MHTErpanbHOro NCHNCIEHMs YHKLMIA OAHOMO N HECKONbKUX NEPEMEHHbIX.
YMeThb:

onpefendte BO3MOXHOCTM MPUMEHEHUA TEOPEeTUYECKMX MOMOXEHUA U MEeTOO0B MaTeMaTUYecKoro
aHanusa Ans NOCTaHOBKM M PeELLUEeHUA KOHKPETHbIX NPUKNaaHblX 3adad; pellaTb OCHOBHblE 3adayn Ha
BbluMCNEHNe npenenoB MyHKUMKA, WX OuddepeHunpoBaHne W WUHTErpupoBaHME, Ha BblYUCIIEHUE
WHTErpanoB, Ha pasnoXxeHwe (PyHKUMI B psiabl; NPON3BOAUTL OLEHKY KayeCTBa MOMYyYEHHbIX peLleHUi
nNpuKNagHbIX 3agay; WCMonb30oBaTb anropuTMUYEcKne mMpueMbl pelleHus CTaHd4apTHbIX 3adavy u
BblpaboTaTtb CMNOCOBGHOCTb FEOMETPUYECKOro BuAEHUs oopManbHOro annapaTta OUCUMNIIMHBI C OO4HOW
CTOPOHbl U yMeHne dopManu3oBatb B TEPMUHAX OUCUMMNUHBLI 3adayn reoOMETPUYECKOro W
aHanNUTUYeCcKoro xapakrepa c Apyrown.

Bnapgets:

CTaHAapTHbIMKU MeTogaMW U MOLENAMU MaTeMaTMYECKoro aHanmsa M UX MPUMEHEHWEM K peLUeHuto
npyKnagHbIX 3agay

10. MecTo y4yeb6HOM AucuMnnnHbl B cTpykType OOI: OucumnnmnHa oTHOCUMTCA K 06s13aTeNbHON YacTu
MaTeMaTU4eCcKoro M ecTeCTBEHHOHAY4YHOro uukna. [na OCBOEHUs OUCUMMNWHBbI CTYAEHT OOSTKEH
BNageTb BXOAHbIMU 3HaHUAMM B oObbeme Kypca maTemaTuku (AuvcumnnuHbel «Anrebpa v Havana
aHanusa» n «'eomeTpusi») cpeaHen wkonbl. M3yyenne gucumnnuiel 51.0.11 MaTemaTnyeckun aHanus
OCYLLIECTBIISIETCH B TECHOM B3anMOLENCTBMM C agncumnianHamm «Anrebpar», «[uckpetHaa matemaTuka,
«MHdopmaTnka wn  nporpammupoBaHuey,. [OducumnnuHa «Mamemamudeckul aHanu3» <BnseTcs
NpeaLecTByOWEeNn N HEOBXOANMMON ANA U3y4eHUs BCEX MaTeMaTU4eCKMX AUCUMMAWH U OUCLMNIVH
KOMMbIOTEPHOrO Uukna y4ebHoro nnaHa

11. MnaHupyeMble pe3ynbTaTbl OOy4YeHUS MO AUCLMNIIMHE/MOAYNIO (3HAHUS, YMEHUSA, HaBbIKK),
COOTHECEHHble C MMaHupyeMbiMU pe3ynbTaTaMu OCBOEHUsi obpa3oBaTeNlbHOW MporpamMmbl
(KOoMneTeHUMUAMM) U UHAUKATOPAMU UX AOCTUXKEHUS:

Kog | Hassanue | Kog(bl) WHankaTop(bl) MnaHupyemble pesynbTaTbl 06y4eHUs
KOMneTeHLUM
7
YK- | CnocobeH NYK - | AHanuaunpyet 3HaTb: OCHOBHbIE MOSOXEHUSA, 3aKOHbI U
1; | ocywecTtBns 1.1. | npobnemMHylo cuTyaumio | Metoabl PyHAAMEHTaNbLHON MaTtemaTuku u
Tb MOUCK, Kak cuctemy, BbISIBNSS eCTeCTBEHHO-MaTeMaTU4eCKUX AUCLMNINH
KPUTUYECKM ee cocTasnswme u AN NOHUMaHWUS CYLLHOCTU NPOBneMbl:




" aHanms3 un
CUHTE3

CBA3N MexXay HUMW.

OCHOBHbIE MOOXEHWS TEOPUM Npeaernos u
HenpepbIBHbIX PYHKLWIA, TEOPUN YNCIIOBbIX U

NYK - | Ncnonbays noruko-
nHdopmaum 1.2. | MeTogonormueckuii (PYHKUMOHaNbHbIX PSA0B, Teopun
n, MHCTPYMEHTAPHIA, MHTEerparos, 3aB1CALLMX OT NapameTpa,
ApUMeHsTH KPUTVIYECKN OLIEHMBAET TEOPUM HEABHBIX beHKLiVIVI n ee NpunoxeHve
CUCTEMHbIN HaEXHOCTb UCTOuHMKos | K 38Aa4am Ha YCrOBHbIA SKCTPEMYM, TEOpUK
nogxo4 ons HcbopMALWH, Nnonsl, OCHOBHbIE TEOPEMBI
peleHns COBPEMEHHbIX nwcpcpepeHumaanorS) M MHTerpasnbHoro
nocTaBfieHH KOHLIENLINIA ncuyncneHnsa OyHKLMn 0gHOro U HECKOSbKNX
bIX 3agau dbunocodckoro u ;epeM(.aHHblx.
COLMANBLHOTO XapaKTepa MeTb: MPUBOAUTbL Hay4Hble MNOSIOXEHUS U
B CBOEI! NPEAMETHOM Gaktel ons  0BOCHOBaHWS  CYLLUHOCTU
06nacTy. npobnembl onpenensTtb BO3MOXHOCTU
NPUMEHEHUS TEOPEeTUYECKUX MOMOXEHUN U
MEeTOAOB MaTemaTU4ecKoro aHanusa Aang
MOCTAHOBKM U pelleHUss  KOHKPETHbIX
npukKNagHbIX 3ajad; pewaTb OCHOBHbIE
3aadn Ha BblYUCHEHNE NpenenoB YHKLNNA,
nx anddepeHumposaHme "
WHTEerpupoBaHue, Ha BblYMCNEeHne
WHTEerpanoB, Ha pasnoxeHve yHKUMA B
pagbl;  NpouM3BOAMTbL  OLIEHKY — KayecTBa
NONYYEHHbIX PeLleHnA NpuKnagHbliX 3agad;
nucnonb3oBaTb anropuTMUYEcKne rpuemsbl
peLLeHnsa cTaHgapTHbIX 3a4ay U BbipaboTaTb
CMOCOBHOCTb  FEOMETPUYECKOr0  BUOEHUS
dopmansHOro annapata AUCUMNAWHBI  C
O[HOW CTOPOHbI U YyMeHNe oopmMann3oBaTh B
TepMmnHax OVCUMNAnHBI 3agayuum
reoMeTpuyYecKoro " aHannTn4eckoro
Xapakrepa ¢ opyrom.
Bnapgetb: coBpeMeHHbIMM  npobnemamu
€CTEeCTBEHHbIX  Hayk M MaTemaTukw,
CTaHAapTHbIMKM  MeTodamMuM W MOAensaMu
MaTeMaTn4eckoro aHanusa " nx
NPUMEHEHMEM K pPeLleHUo  NpUKNnagHbIX
3agay
ON | CnocobeH NOTMK | JleMOHCTpUpyeT 3HaHUS 3HaeT: OCHOBHbIE MOMNOXEHWUS, 3aKOHbI U
K-1 | npumeHats | - 1.1. OCHOB mMeToabl dyHOaMeHTanbHON MaTeMaTukm u
q)pr.ameHT beH/J,aMeHTaJ'IbHOVI eCTeCTBEeHHO-MaTeMaTn4eCKnx ancumnniimH
allbHble MaTteMaTukm m anga NnOHMMaHuA CyLHOCTU I'IpO6J’IeMbI.
3HaHus, €CTEeCTBEHHO- YMeeT: npuMBOAMTbL Hay4Hble MOMOXKEHUA W
MOSyYeHHbI MaTeMaTU4YeCKmX haktel AN 0BOCHOBAHMS  CyLLHOCTU
e B obnactu avcumnnuH. Cobupaer, npobnemsi.
mMmatematTud aHanusupyeTt u BnageeT: coBpeMeHHbIMU I'Ip06ﬂeMaMI/l
€CKMX " cuctemaTmsmpyet €CTECTBEHHbIX HayK U MaTeMaTUKW.
(nnn) OTEYECTBEHHYIO U
€CTEeCTBEHH 3apyBexHy0 Hay4YHO-
bIX Hayk, " TEXHUYECKYHO
nucnonb3osa WMHOopMaLMIO MO
Tb WX B npogeccnoHansHom
npodeccro TemaTtuke
HanbHoW NOTMK | McnonbayeT ana 3HaeT: OCHOBHblE MaTtemaTu4eckme
aedarenbHoc | - 1.2. pelleHuns npobnem, NPUNOXeHUA N PU3NYECKMe 3aKOHbI,

™

BO3HMKAOLWMX B X04e
npodeccnoHansHom
AEeATENbHOCTH
COOTBETCTBYHOLL MM

SIBIIEHMS U NMPOLECChI, HA KOTOPbIX OCHOBaHbI
NPVHUMNbI AENCTBUA 0OBbEKTOB
npogeccnoHansHoOM AeaTensHOCTH.

YmeeT: oTbupate 3ddEKTUBHbIE MeToAbI




bn3nKo-MmaTeEMaTUHECKUI
annapat. AHanmsnpyeT u
cuctemaTmsmpyet
pesynbTaThl
COOCTBEHHbIX
ncecrnegoBaHun,
npeacraesnsaeT
mMaTtepuarnbl B Buge
Hay4HbIX OTYETOB,

peweHns npobnem, BO3HMKAKOLWMX B Xo4e
npodgeccmoHarnbHON AeATeNbHOCTH.

Bnapeer: mMeTogamMmu dom3mnKo-
MaTemMaTM4yeckoro MoAenupoBaHua  ang
peleHnss ecTeCTBEHHOHAYYHbIX 3agaHun,
TUMOBbIX 3apgav B pamkax
npodeccmnoHarnbHoOm [esATeNbHOCTHU "
MeToaamMu aHanusa pesynbTaToB
MOOENMPOBaHUA U MNPUHATUS pPELLUEHUs Ha

B pasBuUTUM
COBPEMEHHOT0
MHGOPMaLIMOHHOIO
obLecTBa,
cobnogaeT OCHOBHbIE
TpeboBaHus
MHGOPMaLIMOHHON
©e3onacHocTH

ny6nukaumm, OCHOBE MOSYY€EHHbIX Pe3ynbTaToB.
npeseHTaLumn

NOMK | Kputudecku

-1.3. | oueHuBaeT 1 nononHseT | 3HaerT: KoHLenumu HenpepbIBHOIO
3HaHWS B obnacTu obpasoBaHuMa B o0b6nactm ecTecTBEHHO-
€CTEeCTBEHHOHAYYHbIX U | MaTeMaTUYEeCKUX OUCLUMIVH.
MaTemMaTU4eCKnX Ywmeer: ncnonb3oBaTb cnocoObl
ancunnnuH. MNpumeHsaeT | popmanuaaumm npobnem, BO3HWKAKOLWNX B
pun3nko- Xo4e npodheccrmoHanbHoON OeATenbHOCTHU.
MaTemMaTU4eCcKun Bnageet: 6a30BbIMM TEXHOMNOrMAMM MOMUCKA,
annapar gns XpaHeHns n npeobpasoBaHnst MHOPMaLNN.
MoOenMpoBaHus
(cpopmanusauum)
06BHEKTOB NNn
NPOLIeCCOB peanbHOro
Mupa

NOMK | MNMoHnmaeT CyLHOCTb 1

-1.4. | 3Ha4yeHuA MHPOPMaLMM | 3HAET: CYLUHOCTb M 3Ha4YeHne nHopmaLun

B pasBUTUM COBPEMEHHOIO
NHOPMaLMOHHOro 0bLecTBa; OCHOBbI
paboTbl B NOKarbHbIX U robanbHbIX CeTsX;
OCHOBHble TpeboBaHMsA MHOPMALMOHHOM
6e30nacHOCTY; NpaBOBble OCHOBbLI 3aLUThbI U
Mepbl OTBETCTBEHHOCTU 3@ HapyLUEHUS
rocygapcTBEHHOW TalHbI.

yMeer:

nonb30BaTbCA NPOrpaMMHbIMKM METO4AMM
3aWmTbl Hpopmaumm npu pabote ¢
KOMMbIOTEPHLIMU CUCTEMAMK U
OpraHn3auMOoHHbIMX MepamMn 1 NnpueMamm
aHTUBMPYCHOW 3aLLUUTBI.

Brnageer:

MeTodamun rnoucka n obmeHa MHgopmaumen
B rnobanbHbiX 1 NOKanbHbIX KOMMNbIOTEPHbIX
CeTAX; TEXHUYECKMMU W  MNPOrpaMMHbIMU
cpeacTBaMuM  3alMTbl  MHGOPMaUUK  MpK

pa60Te C KOMMbHOTEPHLIMUA CUCTEMAMMN.

12. O6bem gucuUNNHbI B 3a4eTHbIX eguHMLax/vac. (s coomeemcmesuu ¢ yyebHbIM MIaHoM) —

17/ 612.

dopmMa npomMexXyTo4YHOW aTTecTaumm (3ayem/sk3ameH) 3 3auemal3 sk3ameHa

13. TpyaoeMKOCTb NO BUAam y4ebHom paboTbl

Bug yuebHon paboThl

TpyooemMKocTb

o cemecTpam




Bcero
1 cemecTp 2 cemecTp 3 cemecTp

KoHTakTHasa paboTta 336 112 112 112

nekuum 144 48 48 48

npakTnyeckme 192 64 64 64

B TOM ymcne: | nabopaTopHble

KypcoBas paboTta
CamocTtosTenbHas pabora 168 50 50 68
IMpomexyToyHasa atTectauns (015 108 36 36 36
3K3ameHa)

Wtoro: 612 198 198 216

13.1. CogepxaHue QUCLUMNIIUHbI

Ne
n/
n

HanveHoBaHue
pasgena
ONCLUNANHDI

CopepxaHve pasgena AUCUUNMUHbI

1.

Jlekumn

OobLwue
mMatemaTu4eckme
MOHATUS,
HeobxoanMmble
ANsA N3yvyeHns
MaTemMaTn4ecKoro
aHanuaa

10.

11.

BbickasbiBaHus. Onepauun Hag BbickasbiBaHusMU. CBoCTBa
onepauuit Hag BbiCcKasbiBaHUsIMM (OQHO M3 CBOWCTB [40Ka3aThb).

OrneMeHTbl Teopun MHOXecTB. Onepaumm Hag MHOXECTBaMM.
CeowicTBa onepauuin Hag MHOXecTBamMm (0OQHO M3 CBONCTB [oKa3aTb).
CokpalueHHble 0603Ha4YeHnsa Ans cyMmm, Npov3BeaEHNN,
o0beanHeHNn, NnepeceyeHmni.

OTobpaxeHns. dyHkuun. Cropbekums. Hbekuns. buekums. Obpa3s
MHOXeCTBa nNpu oTobpakeHnn. MHOXeCTBO 3Ha4YEeHUN OTODpaKeHus.
O6paTHoe oTtobpaxeHune. CyxeHme oTobpaxeHus. Komnosmums
oTobpaxeHun. N'pacmk oTobpaxeHus.

HeonpeneneHHble BbickasbiBaHUsl. KBaHTOPbI CyLLLECTBOBAHMSA U
BceobLHocTK. MpaBuno oTpruaHusa BbicKkasbliBaHWs, 3anMcaHHOro C
MOMOLLIbIO KBAHTOPOB. Jlormyeckoe cnegosaHue. OTpuuaHme
noruyeckoro cnegosaHusi. Heobxogumoe ycnosue. [loctatouHoe
ycnosue. ObpaTtHasa Teopema. Heobxoanmoe n gocTtatoyHOEe yCcrnoBue.

MHOXecTBO BeLeCTBEHHbIX Ynucer. AKCMoma MosIHOThI
(HeNpepbIBHOCTM) MHOXECTBA BCEX BeLLEeCTBEHHbIX ymcesn. Moaynb
BELLEeCTBEHHOro Yncna u ero reoMmeTpuyeckmin cMmoicrn. CeoncTea
moayns. N3obpaxeHne BeLeCTBEHHbIX Yncen 4onyCTUMbIMU
AeCATNYHBbIMU Apo6aMn. [poMEXYTKN.

OrpaHunYeHHble 1 HEOTPaHUYEHHbIE MHOXXECTBA YMCIOBOW NPSIMOM.
To4YHble rpaHN YUCNOBbLIX MHOXECTB. KOppeKTHOCTb onpeaeneHust.
Mepexon K TOYHbIM rpaHAM B HepaBEHCTBaXx.

MeTtoa matematundeckon nHaykuumn. dopmyna éuHoma HetoToHa.

SKBUBaneHTHble MHoXecTBa. CuyeTHble MHOXecTBa. CYEeTHOCTb
MHOXeCTBa paumnoHanbHbIX Ynicen. Teopema KaHTopa 0 HECHETHOCTH
MHOXEeCTBa BeLLECTBEHHbIX Ymcen. MHoXecTBa MOLLHOCTM KOHTUHYYM.

MprHLMN BNOXEHHbIX OTPE3KOB. Teopema O CyLleCcTBOBaHUN obLLen
TOYKM CTAMMBAIOLLENCHA CUCTEMbI OTPE3KOB.

MpUHUMN BNOXEHHbIX OTpe3koB. TeopeMa 0 eANHCTBEHHOCTH 0bLLeNn
TOYKW CTAMMBAIOLLLENCSH CUCTEMbI OTPE3KOB.

ApudmeTnyeckoe npoctpaHcTBo R" . OCHOBHbIE onepauun Hag,
anemMeHTamy apudmeTUYeckoro npocTpaHcTea R" 1 nx cBoncTea.




12.

13.

CkansipHoe npou3BeneHne BekTopos B R™ 1 ero ceonctea. Cnyyau
n=1, 2,3. Oto6paxeHns R" — R™. KoopanHaTHble QyHKLNN.

CkansipHoe npousseaeHue Bektopos B R" 1 ero ceorictBa. Hopma
BekTopa B R" 1 ee cBoicTBa: HepaBeHCcTBO Kolun-ByHskoBckoro-
LLIBapua, oCcHOBHbIE HEpPABEHCTBA 4115 HOpM. PaccTosiHne mexay
Toukamm B R" 1 ero ceorictBa. MeTpuyeckoe npoctpaHcTeo R" .
OTtobpaxeHna R" — R™. KoopauHaTHble yHKLMUN.

CUMBOSbI “+”, 7-0” "«” PacluMpeHHasn Yncrnosas npsimas.
PaclwupeHune npoctpaHcTBa R". OKpecTHOCTU TOYEK B NPOCTPaHCTBE

R" 1 Ha yicnoson npsiMoit. OKPEeCTHOCTN BECKOHEYHbIX 3NIEMEHTOB.
Teopema o BAoxeHun okpectHocTen. CBONCTBO OTAENIMMOCTU N0

Xaycopdy.

14. Buabl TOYeK 1 MHOXeCTB B NpocTpaHcTBe R". BHyTpeHHsA Touka
MHOXecTBa. OTKpbITbie MHOXeCTBA. peaenbHas Touka MHOXECTBA.
3aMKHYTOE MHOXECTBO. M30nMpoBaHHas ToYKa MHOXECTBA.
Mpenen u 15. Mpenen oToBGpaxeHWsi, ONpeaeNieHHOro Ha MHOXECTBE METPUYECKOTO
HEMNPEepbIBHOCTb NPOCTPaHCTBA CO 3HAYEHWSIMM B METPUYECKOM MNpPOCTPaHCTBE
pyHKuMIA M (onpenenenne no Kowwm). HenpepbiBHbe OTOGpaXKeHUs B TOYKE.
OTOBpaxeHMN. Mpenen otobpaxeHnii R" — R™. KoHeuHble 1 GeckoHeuHble npeaensbI.
MNpepen Mpenen no MHoxecTBy. OrpaHUYeHHOCTbL oTo6GpaxeHusi R" — R™,
23;’12’325“6”"”0 MMEIOLLEro KOHEYHbI Mpeaen B TOYKE, B OKPECTHOCTU 3TOW

16.

17.

18.

19.

20.

TOYKMWN.

Mpenen otobpaxeHus, onpeaeneHHoro Ha MHOXECTBE METPUYECKOrO
MPOCTPaHCTBA CO 3HAYEHUsIMM B METPUYECKOM MPOCTPaHCTBE
(onpepeneHne no Kowwnm w©n ero reomeTpuyeckas TpaKTOBKA).
HenpepbiBHble oTOGpaxeHus B Touke. MNpegen oTobpaxenuin R" —
R™. KoHeuyHble 1 GeckoHeuHble npegenbl. [Mpeaen No MHOXeCTBY.
EanHcTBeHHOCTbL Npegena.

Mpenen otobpaxeHus, onpeneneHHOro Ha MHOXeCTBe MEeTPUYECKOro
NMPOCTPaHCTBA CO 3HAYEHUSIMW B METPUYECKOM MNPOCTPaHCTBE
(onpegeneHne no Kowm wn ero reomeTpuyeckas TpPaKTOBKA).
HenpepbiBHble 0TOGpaxeHus B Todke. Mpenen otobpaxeHun R" —
R™. KoHeuyHble 1 GeckoHeuHble npegenbl. [Mpeaen no MHOXeCTBY.
Kputepun npegena v HenpepbIBHOCTM OTOOpPaXXeHUM B TEPMUHAX
KOOPAUHATHbIX (PYHKLIMA.

BeckoHe4yHO Manble B Touke (pyHKuum R" — R. CBA3b MOHATMS
OeCKOHEYHO MarnoKn B TOYKE PyHKUUKU C NOHATUEM npeaena (OyHKLnn B
3Ton TOouke. ApudmeTnyeckne cBOMCTBa OECKOHEYHO MarsbiX B TOYKe
dyHkumi R" — R. BeckoHe4yHo manble oTobpaxeHus R" — R™.

Mpenen otobpaxeHus, onpeaeneHHoro Ha MHOXeCTBE MEeTPUYECKOro
NPOCTPAHCTBA CO 3HAYEHUSMW B METPUYECKOM MPOCTPAHCTBE
(onpegeneHne no Kowm wn ero reomeTpuyeckad TpPaKTOBKA).
HenpepbiBHble oTOOpaxkeHuns B Touke. MNpegen oTobpaxeHuin R" —
R™. KoHeuyHble u GeckoHeuHble npedensl. [peaen nNo MHOXeCTBY.
ApudcmeTnuyeckue cBomcTBa npegenoB otobpaxeHun R" — R™ wu
dyHkumn  R" — R. ToHsTMe HeonpedeneHHOCTENW W pacKpbiTUs
HeonpeaeneHHocTen.

HenpepblBHOCTL  MOCTOAHHOM  (PYHKUMKM U YHKUMKM Y = X.

HenpepbIBHOCTb CTENeHHOW (PyHKUMM C HaTyparbHbIM rokasaTtenem.
MHorouneH. HenpepbIBHOCTb MHOrousrieHoB. PaunoHansHas yHKUNS.
HenpepbIBHOCTL  pauMoHanbHbIX  YHKUMW B Tovkax obnactu
onpegeneHud. BbluMcneHne npefenoB  pauMOHanbHbIX  (PYHKLMIA
O[IHOW BeLLeCTBEHHOW NepeMeHHOMN.
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Teopema o nepexofe K npeaerny B HepaBeHCTBaXx.
Teopema 0 NnpomMexyTo4YHOM PYHKUMK (0 ABYX MUMULIMOHEPaAX).

lMocnepoBaTenbHOCTM TOYEK B METPUYECKOM NpOCTpaHcTBe. [oHsaTue
npegena nocnegoBaTernibHOCTW. "eomeTpuyeckmi CMbICN
onpegenenns npegena nocrnegosaTenbHoOcTU. locnegoBaTenbHOCTU
ToNek B R" «kak otobpaxeHms N — R".  Yucnosas
nocnepoBaTtenbHOCTb.  beckoHeuyHble npepenbl.  KoopauHaTHbie
nocriegoBaTenbHOCTW. CsorcTBa rnocriegoBaTeribHOCTEN,
BbiTEKalowme u3 oblmx CBONCTB oTobpakeHun (apudmeTnveckne
CBOWCTBA MpefenoBs, nepexon K npegeny B  HepaBeHCTBax,
€[VHCTBEHHOCTb npegena, OrpaHNYeHHOCTb cxoasuencs
nocnegoBaTenibHOCTK,  CBSAA3b  MOHATUA  GECKOHEeYHO  Maromu
nocnegoBaTenbHOCTU C MOHATMEM npedena nocrnegoBaTesnibHOCTH).
Kputepuin npegena nocnegoBaTenbHOCTM Tovek B R" B TepmuHax
KOOpAMHATHBIX  MocneaoBaTenbHOCTEN. MpeoenbHaa  Touka
MHOXeCTBa (onpeneneHne N KpUTEPUIA C JoKa3aTeNbCTBOM).

CyLIJ,eCTBOBaHVIe KOHEYHOro npeagena orpaHquHHon MOHOTOHHOWN
YMCNOBOW NOCNea0BaTENBHOCTM.

CyuwiecTtBoBaHue ©eCckoHeYHoro npegena HeorpaHN4YeHHOM
MOHOTOHHOW YMCIIOBOM NOCHenoBaTENBHOCTMW.

Uucno e. OnpepeneHne n KOPPEeKTHOCTb onpeaeneHust.

MognocnepoBaTenbHoCcTb. Teopema bornbuaHo-BenepwTpacca ans
OrpaHUYEeHHbIX YACNOBLIX NOCnenoBaTeNlbHOCTEN.

MNognocnenoBaTenbHOCTb. Teopema bonbuaHo-Beneplitpacca Aans
OrpaHMYeHHbIX MocneaoBaTenbHOCTEN Tovek B npocTpaHctee R".
Teopema BonbuaHo-Beneplutpacca B TepMuUHax npeaenbHbIX TOYEK.

MognocnegoBaTenbHoCTb. Teopema bBonbuaHo-Beneplutpacca ans
nocriegoBaTenbHOCTEN B pacLUMpeHHO hOpPMYITMPOBKE.

dyHOoamMeHTanbHble nocnegoBaTeibHOCTH. Kputepun Kowiun
CXOONMOCTU YMCNOBOW NOCrefoBaTenbHOCTH.

dyHOoamMeHTarnbHble nocnegoBaTenibHOCTH. Kputepun Kowiun
CXOOMMOCTU MocneaoBaTenbHOCTEN TOYEK B NpocTpaHcTBe R".

YactuyHble npepenbl nocnepgosaTenbHocTM. Teopema bornbuaHo-
BelepwTtpacca B TepMmHax 4acTuyHbix npegenoB. [lepsBoe
onpedeneHne  BepXHEro UM HWXHEro  npegenoB  YUCITOBOW
nocnegoBatenbHOCTU.  TeopemMa O  KOPPEKTHOCTU nepBoro
onpegeneHns. OKBMBANeHTHOCTb MEepBOro M BTOPOro onpegeneHuin
(6e3 pokasaTtenbCcTBa).

lMepBoe, BTOpOEe onpeferieHns BepxXHEro Wu HWXHEro npenernos
YMCNOBOW  NOCNeAoBaTENbHOCTM.  OKBMBANEHTHOCTb MEPBOrO U
BTOPOro onpeaeneHun.

MNMepBoe, BTOpoe onpedeneHuss BEPXHEro W  HWXKHEro npeaenos
YMCNIOBOW  NOCNeAoBaTENbHOCTM.  OKBMBANEHTHOCTb MNEPBOrO U
BTOpoOro onpegeneHun (6e3 pgokasartenbcrtBa). Heobxognmoe w
AOCTaTOYHOE YCIOBME CXOOUMOCTM YUCNOBOW NOCNeAoBaTENbHOCTY B
TepMUHaX BEPXHErO U HWXKHEro Npeaenos.

Onpegenenune NerHe npegena yHKUMM B TOYKE. JKBUBANEHTHOCTb
onpeaeneHun Kowwu u NeiHe npegena gyHKLMM B TOUKeE.

Mpegenbl yHKUUMKM B TOYke NO NOAMHOXecTBaM, MO HanpaBneHUsM.
Mpumep dyHKUMK, wUMeloWwen npegenbl B TOYKe MO BCEM
HanpasneHnsaM, HO HEe UMeloLLEen Npeaena B 3TON TOYKE.
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OpHoCTOpOHHME  npepenbl  OYHKUMWM  OOHOW  BELEeCTBEHHOM
nepemeHHon. Onpegenexmnsa Kowwn n NeiHe ogHOCTOPOHHMX Npeaenos
YHKUUN OOHON NepemMeHHOM B Touke. Heobxoammoe u gocrtaTtoyHoe
yCnoBue CylecTBOBaHMsA npegena yHKUUM OO4HOW NepemMeHHOW B
TOYKE B TEPMUHAX OOHOCTOPOHHUX NPEeneroB.

Onpepenenna Kown u [eriHe HenpepbIBHOCTU OTOOpaXeHus u
dyHKUMM B Touke. Criydan n3onmpoBaHHON TOYKM U NpeaesnibHOM TOYKK
obnactn onpegeneHuns @yHKUMU. OOHOCTOPOHHSS HeNpepbIBHOCTb
dyHKUMM  ogHOM  nepemMeHHOW. OrpaHUYEHHOCTb  HEMpPepbIBHOW
yHKkUMK. HenpepbiBHas kprBas B npocTpaHcTee R".

Teopema O COXpaHeHUM 3HaKa HerpepbiBHOW B TOYKe YHKUUM B
OKPECTHOCTWN 3TOW TOYKM.

Mpegen v HenpepbIBHOCTb Cynepnosnunmn yHKUUNA.
HenpepbIBHOCTb TPUrOHOMETPUYECKUX DYHKLINIA.
MepBLIN 3ameyvaTenbHbIV Npegen. CrneacTeus.

lMepBasa Teopema BenepwTpacca O HenpepbiBHOM Ha OrpaHu4yeHHOM
3aMKHYTOM MHOXECTBE (PyHKLUUM.

BTopass Teopema BenepuiTpacca o HeNpepbIBHOW Ha OrpaHMYeHHOM
3aMKHYTOM MHOXeCTBE (PyHKLUM.

O6oblieHne Teopem Beliepwitpacca Ha cnyyain otobpaxeHuih R" —
R™.

Teopema BonbuaHo-KoLm 0 NpOMEXYTOYHOM 3HAYEHUM HEMPEPbLIBHON
Ha oTpeske PyHKUMN OQHON NepeMeHHOMN.

Teopema bornbuaHo-Kown 0 NpoMexyToO4YHOM 3HaYEHNN HEMPEPbIBHOM
PYHKLNN HECKOSbKUX NEePEMEHHbIX.

Cneacteusd n3 teopembl bonbuaHo-Kowwm 0 npoMexXyTouHOM 3Ha4YeHnn
HenpepbIBHOW Ha OTpe3ke (PyHKUUN O4HON NEPEMEHHOMN.

MOHOTOHHbIE (PYHKUUM OOHOW MnepemeHHoW. Teopema O npepenax
MOHOTOHHOMN (DYHKLMW.

Toukun paspbiBa PyHKUMN OOHOW nepemeHHon. Knaccudumkaumsa Todek
paspbiBa. Xapaktep pa3pbiBOB MOHOTOHHOW (OyHKUUKM (cneactsue u3
TeopeMmsbl 0 npegenax MOHOTOHHOW OYHKLNN).

Teopema O HenNpepbiBHOCTM  MOHOTOHHOW  (PyHKUMW  OOHOW
nepemMeHHomN .

Teopema O cywlecTBOBaHUN U MOHOTOHHOCTU ObpaTHOM OYHKUUN Yy
MOHOTOHHOM  HeNpepbiIBHOW Ha NpoMexyTke (YHKUMW  OLHOW
nepemMeHHom .

CteneHHas yHKUMST OOHOW MEPEeMEHHOW C  pauvoHanbHbIM
nokasartenem. HenpepbIBHOCTb NPU pasfiMyHbIX NOKasaTensix.

lMokazaTenbHas (QYHKUMA OOHOW MNEepeMEeHHOW C pauuoHarbHbIM
nokasartenem. Teopema O HEMPEPbLIBHOCTU NOKasaTeNbHOM PYHKLUUKN C
paunoHarbHbIM nokasatenem B Touke x=0.

OnpepgeneHne nokasaTenbHONW YHKUMM OOHOW MNEepeMeHHOn C
BELLECTBEHHbIM nokasaTtenem. KoppekTHOCTb  onpepeneHus
(dbopmynupoBka TeopeMbl U  [O0OKa3aTenbCTBO  CyLLECTBOBAHWS
npegena nocrnenoBaTenbHOCTH

{a*}, XneQ, K020a IIan=X, XeR)_

n—oo

OnpegeneHne nokasaTeNibHOM (YHKUUM  OQHOW MNEePEMEHHON C
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69.

BELLEeCTBEHHbIM nokasarenem. KoppekTHOoCTb  onpepgeneHus
(dbopMynupoBKka TeOpeMbl W O0OKa3aTenbCTBO  HE3aBUCUMOCTU

npeaena {ax”}, Xn EQ, KOZ()CZ |Ian :X, oT BWaa

n—oo

nocneaoBaTenbHOCTU {Xn }).

CeowicTtBa nokasartesibHon yHKUMM OOQHON NnepemMeHHon (NepevmcnuTb
Bce, Aoka3aTb chopmyny a*a* =a*™, X, X, € R).

CeowicTtBa nokasartesibHon yHKUMM OOQHON NnepeMeHHon (NepevmcnuTb
BCE, AOKa3aTb CBOMCTBO MOHOTOHHOCTM Ha YNCIIOBOW NMPSIMON).

CsoicTBa nokasaTtenbHOM dYyHKLMM OfHOW nepemMeHHomn
(nepevncnuTb BCe, AOKa3aTb HENPEPLIBHOCTb HA YMCIOBOW NPSIMON).

CsowcTBa nokasartenbHon yHKUMM OOHON nepemMeHHon (NepevmcnuTb
BCe, AokasaTtb popmyny (%) =a**, X, X, € R).

CsowcTBa nokasaTtenbHOM dyHKUMN OfHOM nepemMeHHoun.
MNepeuncnutb BCe, JokasaTtb dopmynbl

lima” =+ (a>1), lima*=0(a>1),

X—>+00

lima"=0(0<a<1), lima"=+w(0<a<l).
Jlorapudpmuyeckasa dyHkuna ogHon nepemeHHon. 'mnepbonuyeckune
PyHKUMn. CTeneHHas QYHKUMS C BeLEeCTBEHHbIM MoKas3aTenem.
MokaszaTenbHoO-cTeneHHas yHKuMs. OCHOBHble  3nemMeHTapHble
dyHKUMN. 3nemeHTapHble yHKUMW. Teopema O HenpepbiBHOCTU
afieMeHTapHbIX (PYHKLNIA.

BTopon 3amevaTenbHbI Npegen.

CnegctBua 13 opmynbl  BTOPOro 3amMedaTtenbHOro npegena.
AcMmnToTMYECKne opMyrbl ANA nokKasaTernbHOW, florapngmMmnyeckon,
CTeneHHoM n rmnepbonnyecknx PyHKLUUN OGHOM NEPEMEHHON.

Kputepun Kowmn cyliecTBoBaHUA KOHEYHOro rnpegena QyHKuun B
TOYKe.

PaBHOMepHasi HenpepbiBHOCTb (PYHKUMM Ha MHoXecTBe. Teopema
KaHTopa 0 paBHOMEPHOW HENPEPbLIBHOCTMU.

CpaBHeHune @yHkumn. Cumson Q. DyHKLMM OQHOrO nopsigka npu
X—Xo.

CumBon O B cpaBHeHUM noBefdeHus pyHKUMW. [1Ba onpegeneHus
cooTHoweHusa a(x)= 6(B(x)) npu x—X,. WX 3KBMBaANEeHTHOCTb Npu
B(X)#0 X#Xo.

OKBMBaneHTHble B Touke dyHKUmKn. Kputepuii cooTHoweHusa a(x)~B(x)
npu X—X,, PB(X)Z0 npu Xx#X,. [MaBHas 4vacTb QyHKUMK. [loHsATME

OuddepeHumnans
HO€ UcYUcneHne
dYHKLMM OHOWN
BELLEeCTBEHHON
nepemeHHomn

70.

71.

aCMMTOTNYECKON (POPMYTTEL.

AnddepeHupyemMocTb OyHKUUM O4HOW BELLeCTBEHHOW NnepemMeHHOn
B  TOYKe. HenpepbiBHOCTL  auddepeHuupyeMon  oyHKUNN.
AndbdepeHuman yHKUUN B TOYKE.

MponssoaHas OyHKUMN OOHOW BELLECTBEHHOW NEpPeMEHHON B TOMKE.
Heobxognmoe u© pgoctatodHoe ycrnosusi  AuddepeHumnpyemocTtu
dyHKUMM OOHOM BeLleCTBEHHOW nepeMeHHOW B Touke. Popmyna,
BblpaxawLwiaa auddepeHumnan @yHKUMM  OOHOW  BeLleCTBEHHOM
nepemMeHHonm B Touke u4epe3 ee npoussogHyl. [OuddepeHuman
He3aBUCUMOW nepemeHHon. OgHOCTOPOHHME Npon3BoAdHble. Kputepui

CYLIECTBOBAANA  NPOM3BOOHOM  (PYHROWAW  OLHOW  BEWIECTBEHHOW
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nepemeHHoPl B TOYKE B TEpMUHAX OOHOCTOPOHHUX NMPOnN3BOAHbIX.

leomeTpuyeckuin cmbicn audpdepeHumana M NPon3BOAHON (YHKLUK
O[HOW BeELLLECTBEHHOW NepemMeHHON B Touke. KacaTtenbHas K rpaduky
PyHKUMM B TOouke. OOHOCTOPOHHWME KacaTenbHble. BepTukanbHble
KacaTerbHble.

lNpousBogHble U anddepeHumnansl CyMmmMbl, NPOM3BEAEHUS, YACTHOro
anddepeHunpyembix B Touke  YHKUMA  (QokasaTb  TOJSIbKO
yTBEPXOEHNE O NPON3BOAHON CYMMbI M MPOU3BELEHUS).

lNpounsBogHble U anddepeHumnansl CyMMbl, NPOM3BEAEHUS, YACTHOro
anddepeHunpyemblx B Touke YHKUMA OOHOM  BeLLeCTBEHHOM
nepemMeHHon (gokasaTb TONbKO YTBEPXAEHME O MPOM3BOLHOM
4YacTHOro).

MpounsBoaHas ob6paTHON PyHKLMM OLHON BELLECTBEHHOW NEPEMEHHON.

MponssoaHast CNOXHON PYHKUUU O4HOW BeLeCTBEHHON NepeMeHHOMN.
MHBapuaHTHOCTb dhopMbl NepBoro anddepeHumnana.

Tabnuua npon3BoAHbIX (PYHKLMIA OOHOW BELLECTBEHHOW NepemMeHHOMn
(nepeuncnuTb BCce popMynbl, AoKazaTb OPMYIbl Afis NPOU3BOAHbIX
nokasaTtesibHOW, norapndmmnyeckon QyHKLNR).

Tabnuua npom3BogHbIX PYHKUMIA OOHOW BELLECTBEHHOW MEpPeMeHHOWN
(nepeuncnuTb BCce popMysbl, goKa3aTb QOPMyIbl Afsi NPON3BOOHbIX
TPUrOHOMETPUYECKUX PYHKLUN).

Tabnuua npom3BogHbIX PYHKLUMIA OOHOW BELLECTBEHHOW MEpPEeMEHHOWN
(nepeuncnuTb BCce popMysbl, goKa3aTb QOPMyIbl Af1si NPON3BOOHbIX
00paTHbIX TPUFOHOMETPUYECKUX PYHKLNN).

Jlorapudomundeckass npomssogHas YHKUMM OLHOW BELLECTBEHHOM
nepemeHHon. Tabnuua nNpou3BOAHbIX (Nepeyvncnutb Bce opmyrbl,
AokasaTb popmyny Ons  MNpOM3BOAHOW  CTENEeHHOM  (PyHKLMK).
MponssoagHasa nokasaTernbHO-CTENEHHOMN (PYHKLNN.

lNpoun3BoaHble BbICLUIMX MOPSAOKOB (PYHKUMA OOHOW BeLeCTBEHHOW
nepemMeHHoN. Tabnuua NPON3BOAHbIX BbICLUMX nopsiakoB
(nepeuncnutb Bce dopmMynbl, AoKasaTb hopmMyny Ans NPOU3BOAHbLIX

BbiCLLMX nopsiakos dyrkumin Y =a’, Y = X").

[MponsBoaHble BbICWNX MOPSAKOB (YHKLUMA OAHOW BeLeCTBEHHOW
nepemMeHHOMN. Tabnuua NPON3BOAHbIX BbICLLNX nopsiaKoB
(nepeuncnutb BCe bopMynbl, AoKa3aTb popmyny Ans NPOU3BOLHbIX

BbICLLNX NOPAAKOB PYHKUMK Y = sin X).

MponsBoaHble BbICLUMX MNOPSOKOB (PYHKUMW OL4HOW BELLECTBEHHOW
nepemMeHHOMN. Tabnuua NMPOV3BOAHBIX BbICLLNX nopsiAKoB
(nepevncnutb Bce dopMynbl, AokasaTb hopmMyny Ans NPOU3BOAHbLIX
BbICLLUMX nopsaakos yHkumn Y = COSX).

MponsBoaHble BbICWNX MOPSAKOB YHKUMIA OAHOW BeLeCTBEHHOW
nepemMeHHoMN. Tabnuua NPOU3BOAHBLIX BbICLLINX nopsiAkoB
(nepeuncnutb BCe bopMyrnbl, Aoka3aTb hopMyny Ans NPOU3BOOHbIX

BbICLLNX NOPAAKOB PyHKUUM Y = InX).

[MpousBoAHblE  BbICWIMX  MOPSAKOB  CYMMbl  (OYHKUWA  OOHOW
BELLECTBEHHOW NepeMeHHON.

MponsBoaHble BbICWIMX MOPSAKOB MpousBegeHus YHKUMA OOHOW
BeLLleCTBEHHOW nepemeHHon. Popmyna JlenbHuua.

. AndbdepeHumnansl BbICLWINMX NOPAOKOB (OYHKUUWA OOHOM BELLLECTBEHHOM




nepemMeHHon. dopmyna ans BblYMCIEHUS. OrtcytcTBME
WHBapUaHTHOCTM opMbl Y AuddpepeHumanos BbICLIMX MNOPSIAKOB.
OuddepeHumansl  BbICWIMX MNOPSOKOB CYMMbl W NpOU3BEOEHUSA
dYHKUMIA OOHON BELLLECTBEHHOW NepeMeEHHON.

88. JlokanbHble 3KCTPEMYMBI dYHKLMI oaHomn BeLlEeCTBEHHOM
nepemeHHon. Teopema Pepma 0 HEOOXOOUMOM YCIIOBMM NOKANbHOIO
aKkcTpemyma. Kputnyeckme TOYKu.

89. Teopema Ponns.

90. Teopema JlarpaHxa O KOHEYHbIX NPUPAaLLEHNAX.

91. Cnefcteus U3 TeopeMbl JlarpaHxa 0 KOHEeYHbIX NpUpaLLeHuUsiX.
92. Teopema Koln 0 KOHEYHbIX NpUpaLLeHnsaX.

93. PackpblTie HeonpeaeneHHoCTen no npaswny Jlonutans.

94. MHorouneH Tewnopa ana  QyHKUMM  OOHOW  BeLLEeCTBEHHOM
nepemeHHon. ®opmyna Tennopa ¢ OCTaTOYHbIM YneHOM B dhopme
MeaHo.

95. EQMHCTBEHHOCTb npeacTaBrneHvs Tennopa Ang GyHKUMA  OOHOM
BELLIECTBEHHON NepeMeHHOW. PasnuyHble cnocobbl NpeacTaBneHus
dyHKUMM no cdopmyne Tewnnopa. BblgeneHve rnaBHOM 4Yactu U
BblYMCINEHNE Npeaeros.

96. ®opmyna Tennopa ¢ octaTouHbIM YrieHoM B hopme JlarpaHxa n Kowum
Ans pyHKUMA 0gHOM BELLECTBEHHOW NEPEMEHHON.

97. Kputepuin  HECTPOroM  MOHOTOHHOCTM  audbdepeHumpyeMon  Ha
NPOMEXyTKe  (PYHKUMM  OAHOW  BELWECTBEHHOW  MNEepeMEHHOMN.
[ocTaTo4yHoe ycnoBmue CTPOron MOHOTOHHOCTMW.

98. JoctaTouHoe ycnoBue 3KCTpeMyma (YHKLMU OOHOW BeLLeCTBEHHOW
nepeMeHHOW B TOYKE B TEPMUHAX CMEHbl 3HaKa NpOn3BOLAHOMN.

99. [loctaTouyHOE YycCnoBue aKCcTpeMyma YHKLMM OOHOW BeLLECTBEHHOM
nepeMeHHOn, MMEOLLIEN NPOU3BOAHbIE BbICLUNX MOPSIAKOB.

100. Bbinyknoctb OyHKUMM OOHOW BELLECTBEHHOW MNEepeMeHHON Ha
npomexyTke. Heobxognmoe un [O0CTaTOMHOE YCrOBME HECTPOrom
BbIMYKNOCTU  AnMddepeHLMpyeMoOn Ha MNpoOMeXyTke (yHKUUM B
TepMMHaAX MOHOTOHHOCTM npou3BoaHon. CneactBue 06 ycnosum
BbIMYKNOCTU B TepMMHAxX BTOPON NpoM3BOAHOM. [JocTatoyHoe ycrnosue
CTPOrow BbINYKITOCTW.

101. Bbinyknoctb YHKUMM OOHOW BeLeCTBEHHOW MepeMeHHON Ha
npomexytke. Heobxogumoe u [oCTaToOMHOE YCMOBWE HECTPOrown
BbIMYKNOCTU  AnddepeHumpyeMon Ha MpoMexyTke (yHKUuM B
TepMUHaxX KacaTtenbHOW K rpadpuky yHKUNN.

102. Toukn nepermba  yHkumm  (rpadmka  pyHKUMKM)  OOHOM
BelleCTBEHHON nepemeHHon. Heobxogmmoe ycnoeBue nepernba.
[ocTtaTouHoe ycnosue nepermnba.

103. AcumnTOTbhbl PYHKLUMM OOHOWN BELLECTBEHHOW NepeMeHHON.

104. ®yHKUMM  ogHON BeLleCTBEHHOM NnepemMeHHon,  3afaHHble
napameTpudeckn. BbluMcrieHne npounsBOAHbIX NEPBOrO0 U BbICLUUX

HeonpeaeneHHbin
WHTerpan
dYHKLMM OOHOWN
BELLECTBEHHOW

nopsaakoB. OcobeHHOCTN nccnegoBaHnA.

105. TlloHaTue nepBoobpasHON Ha MPOMEXYTKE PYHKLMM U
HeonpeaeneHHoro nHTerpana.

106. OCHOBHblE METOAbI MHTErPUPOBaHUS (MHTErpUpoBaHme

nepemeHHomn

NogCTaHOBKOW U MO YacTdaMm).




NHTerpmpyemMocTb
no PumaHy
dOYHKUMM 0gHOM
BELLECTBEHHOW
nepemMeHHomn Ha
oTpeske.
OnpepneneHHbIn
nHTerpan PnmaHa

107. WHTerpmpyemocTb OYHKUMI no Pumany. Onpegenexnue
onpefeneHHoOro uHTerpana PvmaHa B TepMUHaxX UHTerpasibHbIX CyMM
PumaHa. ['eomeTpuyeckui CMbICT MHTErpanbHoM cymmbl PumaHa.
WHTerpnpyemMocTb oyHKLMK, MOCTOAHHOM Ha OTpeskKe.

108. OrpaHUYeHHOCTb WHTerpypyemon Ha oTtpeske dyHkumn. [Mpumep
orpaHn4eHHon OYHKUMK, HENHTErpupyemMmomn no Pumany.

109. BepxHue n HwkHUe cymmbl OapOy. [eoMeTpunyeckmii CMbICn CyMM
Hap6y. Ceownctea cymm [Japby: oueHKM uHTerpanbHbiXx CyMM PumaHa,
npubnmkerHve cymm apby cymmamu PumaHa.

110. MoHoTOoHHOCTb cymm [apOy, oueHka pasHocTen cymm [dapby npwu
n3menbyeHnn pasbueHns. HepaBeHCTBa ANA BEPXHUX U HUXKHUX CYMM
Hapby pasnunyHbix pazbrneHnin. OrpaHnyeHHoCTb cymm [ap6by.

111. BepxHuit n HwkHUN uHTerpanbl dapby. Onpenenexve. Jlemma o
HepaBeHCTBE ANSA BEPXHEro U HKHero nHterpanos dapby.

112. TMoHaTtue npegena cymmbl apby. OcHoBHaa nemma OapoOy.

113. HeobxogMmoe 1 [oCTaTovyHOE YCNOBUE MHTETPUPYEMOCTU MO
PumaHy orpaHnmyeHHon yHKUMM B TEPMUHAX BEPXHErO U HUXKHEro
nHterpanos [Japby (BcnomoratenbHas Teopema).

114. OcHoBHass Teopema O HeobXOAMMOM W [OCTAaTOMHOM YCITOBUM
WHTErpupyemocT no PumaHy orpaHMyeHHON Ha oTpeske yHKuuK (B
TepmuHax cymm [dap0by).

115. NHTerpnpyemocTb HenpepbiBHbIX W  MOHOTOHHbIX Ha OTpeske
OYHKUWA.

116. [doctaTtoyHOe YCroBWE WHTETPUPYEMOCTU pPa3pbiBHOM QYHKLUUN.
Cnegcteua.  [lpumep  uHTerpypyemon  yHKUUN, nmetoLen
GeCKOHEYHO MHOrO TOYEK paspbiBa.

117. WHTerpmpyemocTb CnoxHon dyHkumn. Cneacrseue.

118. lpocTenwme cBoOWCTBA ONpedeneHHoro uHTerpana PumaHa
(MMHENHOCTb, MHTErpUpPyeMOCTb NPOU3BEAEHUSA, UHTENPUPYEMOCTb Ha
nogMHoXecTBax, agaAnTUBHOCTb ONpeaeneHHoro nHTerpana).

119. CsolicTBa MHTEerpana PumaHa, cBA3aHHble C HepaBeHCTBaMW.

120. Teopema O cpegHeEM 3HA4YeHUW AONs OonpeneneHHoro WHTerpana
PumaHa.

121. WHTerpan c nepemMeHHbIM BepxHUM npenenomM. HenpepbiBHOCTb
MHTerpana ¢ nepeMeHHbIM BEPXHUM MpPeaesniom.

122. WHTterpan C nepemMeHHbIM BEPXHUM npeaenom.
OuddepeHumpyeMmocTs  mHTErpana ¢  MNepeMeHHbIM  BEpPXHUM
npegenom. CyulecTtBoBaHME NepBOOOpPa3HON Yy HeNpepbIBHOW Ha
npomexytke  yHkumn.  OuddepeHuupoBaHne  uHTerpana c
nepeMeHHbIM Npeaenom.

123. dopmyna HbloToHa-J1enbHnua. MeToabl BblYNCIIEHUA
OonpedeneHHoro uHterpana (MHTEerpMpoBaHMe MNOLCTAHOBKOM WM MO

HecobcTBEHHbIN
WHTErpan oT
yHKUMM OaHOM
BELLECTBEHHOW
nepemeHHomn

4YacTam).

124. HecobcTBeHHble  MHTerpanbl  NepBoro W BTOPOro  poAa.
OnpegeneHne, npumMepsl. maBHOe 3HavyeHMe HeCOBCTBEHHOrO
nHterpana. Kputepuii Kowm cxogmMmocTu HeCOOCTBEHHOIO MHTErpana.
AbBcontoTHasi U yCnoBHas CXOAMMOCTb.

125. OOwmr npusHaKk cpaBHEHMS ON1S1 HECOOCTBEHHbIX MHTErpanoB B

dopMe HepaBeHCTB 1 B NpeaensHon gopme.




126. YacTHble nNpu3HaKM CpaBHEHUS Onsi HECOOCTBEHHbIX MHTEerpanosB
nepBoro 1 BTOPOro poga B popMe HepaBeHCTB, npeaenbHon dopme.

127. lMpusHak Oupuxne-Abens cxogMmMocTy HECOOCTBEHHOIO NHTerpana.

128. 3ameHa MNepeMeHHOW U  UWHTEerpMpoBaHMe MO 4YacTaM B
HeCcOoOCTBEHHbIX MHTErpanax.

OuddepeHumnans
HOe ucyucrneHune
YHKLMA MHOTUX
BELLECTBEHHbIX
nepemMeHHbIX

129. OnpegeneHne N-mepHoro esknuagoBa npoctpaHcTBa E. OcHoBHblE
noHATMS ©n  onpegeneHus. CeonctBa  pacctosiHuas E.
MocnepoBatenbHOCTU Toyek B E. Cxoasuwmecs nocnenoBaTenbHOCTH
n ux ceounctea. Kputepun Kowm cxogmmocTu nocriegoBaTenibHOCTU
Toyek B E. Teopema BonbuaHo-Beneplutpacca. NpegensHble TOYKM
MHOXecTBa. OTKpbITble W 3aMKHyTble MHOXecTBa. Onepauus
3amblkaHus. KomnakTel B E.

130. PyHKUMM HECKOMBKUX OENCTBUTENBHLIX NepeMeHHbIX. OnpegeneHue
npegena dyHkuun B Touke. ApudmMeTuyeckme CBOWCTBA Npenenos
yHKumn. Kputepuin Kowmn cywectBoBaHWA KOHEYHOro npegena
dyHKUMM N nepemMeHHbIX. [loBTopHble npefenesl. HenpepbiBHOCTb
(OYHKUMM N nepemeHHbIX. ApudmeTnyecke onepauum  Hag
HenpepbIBHbIMU  (pyHKUMAMK. CBOMCTBA HEMNPEepbIBHbIX  YHKLUMIA
(tTeopema 06 yCTOMUMBOCTM 3HaKa, TeOpemMa O MPOXOXKAEHUN
HenpepbIBHON (PYHKUMM 4Yepe3 mnboe NpPoOMEXYyTOYHOE 3HaveHue,
Teopema Bewnepwtpacca). PaBHOMepHas HenpepbiBHOCTb yHKLUW.
Teopema KaHTopa.

131. YactHble npom3BogHble YHKUMM  HECKOSIbKUX  MEPEMEHHbIX.
OunddepeHumpyemocts B Touke. CBA3b AuddepeHumpyemMoctTu C
CyLleCcTBOBaHMEM YaCTHbIX MPOU3BOAHbLIX. ['eomeTpuyecknin cmbichn
ycrnosua  gndpdepeHumMpyemMoctmM B criydae  OYHKUMKM  OBYX
nepemMeHHblX. [octatouHble  ycroBusi  guddepeHLMpyeMOCTy.
MoHatne  guddepeHumana. OdudpdepeHuUnpyemMocTb  CIOXHOM
GYHKUMM U MHBapuaHTHOCTb (opmbl  nepBoro  anddepeHumnana.
lNpounsBoaHasn no HanpasneHuto. pagueHT.

132. YacTHble npousBodHble U AudpdepeHumansl BbICILUMX MNOPSAKOB.
Teopema 0 paBeHCTBe CMeLLaHHbIX NpPou3BoaHbIX. Popmyna Tennopa
ANs PYHKUUIA HECKOSIbKMX NEePEeMEHHbIX C AOMONHUTENBHBIM YFEHOM B
dopme JlarpaHxa un [lleaHo. Popmyna KOHEYHbIX MpUpaLLeHUn W
CNeacTBus U3 Hee.

133. OKCTpeMyM YHKLMM HECKOSNbKUX nepemMeHHbiX. Heobxoanmoe
yCrnoBue 3KCTpemyma B TepMuHax nepsoro AudpdepeHunana.
[locTaToyHbIe YyCnoBUsi CTPOroro aKkcTpemyma. Ycrnosue, AoCTaTOvHOe
ONS OTCYTCTBUA AKCTPEMYMA B TOUKE.

134. HegBHble yHKUMK. TeopemMa 0 HeABHbIX PYHKLMSAX, onpeaensemblxX
OfHVM  ypaBHEHUEM (6es  pokasaTtenbcTBa). Bbluncnenve
NPOM3BOAHbBIX  HESABHbIX  (OYHKUWMWA, ornpedensemMblX  CUCTEMOW
ypaBHeHun. AkobuaH cuctembl (PyHKLMI. BbluncneHme npou3BOAHbIX
HesiBHbIX (DYHKLUUI, onpeaenseMblX U3 CUCTEMbl YPaBHEHUN.

135. OtobpaxeHua n3 E B E. npegen otobGpaxeHusi, HENPEPbIBHOCTb
oTobpaxeHus. OTobpaxeHus, AuddepeHunpyemble B  TOYKe.
AnddpepeHumnan otobpaxeHus. MaTtprua Nnpom3BogHOM 0TOBpaxXeHus.
HenpepbiBHO guddepeHumpyemoe oTobpaxeHne. HenpepbiBHas
anddepeHUnpyemMocTb  KOMNo3mummn otobpaxkeHun. Teopema 06
OTKPbLITOCTU OOpa3a OTKPbLITOrO MHOXEeCTBa B Cryyae HenpepbiBHO
anddepeHumpyemoro otobpaxeHmss ¢ HepaBHbIM HyNo sikobnaHom.
Teopema 06 obpaTtHoM oToOpaxeHun. dopmynbl  3aMeEHbI
nepemMeHHbIX. MonsipHasa 3ameHa.




136. YcnosHbin akcTpemym. MeTon HeonpedeneHHblX MHOXUTeNen
JlarpaHxa.

Yncnosble pAanbl

137. Yucnoson psa. Cxogumoctb. Cymma 6GeckoHeyHo yb6biBatoLuen
reomeTpuyeckon nporpeccun. Kputepmin Kowm cxogmmMocTn YMCrioBOro
paga.

138. CnenctBusi M3 kputepusti Kolum CxoAMMOCTM YMCINOBOrO psiaa.
Heobxognmoe ycrnosue cxogumocTu. NapmoHudeckun psag. OcrtaTok
YMCOBOro psiga.

139. CxogmmocTb noboro oMKCMpOBaHHOIO OcTaTka CxXoAslierocs psga.
Heobxoammoe n [O0CTaTOMHOE YCNOBME CXOAMMOCTM B TepMUHaxX
ocTaTka.

140. Ywucnosble psigbl ¢ HeoTpuuaTenbHbIMK YrieHamu. Heobxognmoe u
AOoCTaToyHoe ycroBue cxoguMmocTu. WHTerpanbHbi npusHak Kowun-
MakropeHa CXOOMMOCTM 4YMCIIOBOrO psga C HeoTpuuaTenbHbIMU
yneHamun. OBOGLLEHHbIN FAPMOHMUYECKNA PAA.

141. Tpu3HakKn CpaBHEHUSI  CXOANMOCTU yucrnoBoro psga ¢
HeoTpuuaTeNbHbIMK YNeHaMn B hOpMe HEPABEHCTB M B NpeaeribHon
dopme. YacTtHble npusHakm cpaBHeHUs (CpaBHeHME C 0606LLEHHbBIM
rapMOHMYECKNM PSO0M).

142. Yucnosble psigbl C HeOTpULATENbHLIMKU YneHamu. Heobxoammoe u
AOCTaTOYHOE ycnoBue cxoanmocTu. MNpusHak Janambepa cxoanmocTm
YMCMNOBOTO psida C MOJNOXKUTENBHLIMW YNeHaMy B (OOpPME HEPABEHCTB U
B npegenbHonm copme. [lpusHakm Paabe wn [aycca (6es
AokasaTenbCcTea).

143. Yucnosble psigbl C HeoTpuUaTeNbHbIMKU YnieHamu. Heobxognmoe u
AocTaTtoyHoe ycroBue cxogmmocTtu. [lpusHak Kowm cxogmmocTtun
YMCMOBOrO0 psiga C  HeoTpuuaTenbHbIMW  4YfieHamu B dhopme
HepaBeHCTB 1 B npegenbHon opme. MNMpusHakm Paabe u Maycca (6e3
AOoKa3aTenbCTBa).

144. TpeobpasosaHne Abens. MNpusHakn Oupuxne n Abena cxogmmocTu
3HaKonepeMeHHbIX  pPsaaoB. Mpusnak  JlenbHuua  cxoguMMoOCTH
3HaKkoyepeayoLeroca psaga.

145. JlnHenHoOe CBOWCTBO cxoddwmxcs psgoB. CoveTaTenbHOEe CBONCTBO
cxogsawerocs psga (CymmmpoBaHue nadvkamm).

146. AGCOMIOTHO  cxoAsllMeca  4ucroBble psadbl.  Teopema o
nepecTaHoOBKe YNieHOB abCoMTHO CXOAdLLIerocs paaa.

147. TeopeMa 0 NepeMHOXeHUM abCONMOTHO CXOAALLMXCA PAMAOB.

148. Teopema PumaHa 0 nepecTaHOBKE UIEHOB YCMOBHO CXOASLLEerocs
psga.

®PyHKUMOHanNbHbIE
nocnenosarteribHO
CTU U
dyHKUMOHarbHbIE
psiabl

149. loToyeyHasas W paBHOMepHas CXOOMMOCTb  (PYHKLMOHAMNbHbIX
nocrnegosatensHocten n pagos. Kputepun Kowwm — paBHOMepHOW
cxogumocTn. Heobxogmmoe ycnoBue paBHOMEPHOW CXOLMMOCTU
dyHKUMOHanbHOro psgda. Kputepuin  paBHOMEPHOM  CXOOMMOCTU
YHKUMOHANbHOMo paga B TepMUHax octatka. MaxopaHTHbIN Npu3Hak
Benepuwtpacca paBHOMEPHOW  CXOAMMOCTU  (PYHKUUOHAIbHbIX
nocnegoBaTteribHOCTEN U PAOOB.

150. lMpwusHak [Oupuxre paBHOMEPHOW CXOAMMOCTU (PYHKLMOHANbLHOIo
psaa. MNpuaHak Abens.

151. lMoyneHHbINn nepexon K npegeny PYHKLMOHANbLHOM




nocriegoBaTenbHOCTU U (PYyHKUWOHAmNbHOro psga. HenpepblBHOCTb
CyMMbl  paBHOMEPHO  cxofsduierocs  (pyHKUMOHanNbLHOro  psAaa,
COCTOSLLLEro U3 HENpPepPbIBHbIX YHKUMK. Teopema [AnHu.

152. TouneHHoe WHTerpmpoBaHue OYHKUMOHANbHbIX
nocnegoBaTeribHOCTEN U PAOOB.

153. lMouneHHoe andpepeHumnposaHmne G YHKUMOHANbHbIX
nocnegoBaTenibHOCTEN U PSOOB.

CTeneHHble paabl

154. OnpepneneHune cteneHHoro psga. Teopema Kown-Agamapa.

155. Teopema 0 pagumyce CXOOUMOCTWU CTEMEHHbIX PAOOB, MOMYYEHHbIX
noyneHHbiM anddepeHUnpoBaHMEM U UHTENPUPOBAHMEM CTEMNEHHOIO
psga. Cnencreue.

156. BellecTBeHHO aHanuTuyeckmne OYHKUMMN. EgnHcTBEHHOCTL
pasnoxeHust B cteneHHon psagd. Pag Tennopa. MNpumep 6eckoHe4vHO
onddepeHUMpyeMon HeaHanUTUYECKON (PyHKLMN.

157. Heobxogmmoe n gOCTaTOYMHOE YCMNOBUE Pa3NOXMMOCTU OYHKLMM B
CTENEHHON psi4 B TEPMUHAX OCTATOYHOro uyreHa dopmynsl Tewnnopa.
[ocTaTouyHoe ycnosue pasnoXXMMoCcTU OYHKLMM B CTENEHHOM pAaa.

158. PasnoxeHue B psaa Tennopa nokasatenbHOW, TPUTOHOMETPUYECKNX
OYHKUWA.

159. PasnuyHble opMbl OCTAaTOMHOrO 4rneHa (MHTerpanbHast ¢opma,
dopma JlarpaHxa, popma Kowum).

160. BbnHOMManbHbIN pag.

161. PasnoxeHue yHKUMIA B CTENEHHbIE pAabl METOAAMU NOACTAHOBKM,
NoYsieEHHOro AnddepeHUNpoBaHnsa U MHTErpupoBaHus. PasnoxeHune B
pag Tennopa norapudpmmyeckon yHKUMK. PasnoxeHue B CTENEeHHON
psa rmunepbonunyecknx dyHKUMN, dYHKLUK arctg X.

KpuBosnuHenHble
NHTErpanbl

162. HenpepbiBHas KpvBas B €BKNWOOBOM MNPOCTPaHCTBE, MNapaMeTp
KpnBoW. HenpepblBHO auddepeHuupyemaa kpuas. KpaTHble W
NPOCTble  TOYKM KpmBon. [lpoctas kpuBas. [onycTtumble
npeobpasoBaHusa napameTpa. OpueHtaumsa kpmson. Cymma KpuBbIX.

163. KacatenbHas k kpuBon. Ocobble Toukn amnddepeHuMpyemMon
KpuBon. Magkas kpmeasi.

164. AHanor Teopemsl JlarpaHxa 0 KOHEYHbIX NPUpaLLEHNAX ONS BEKTOP-
dyHKLMM.

165. lNoHaTwe pAnuHbl AOyrnm  KpUBOW. Teopema O CApAMIASEMOCTU
HenpepbIBHO AnddepeHLMpyEMON KPUBOW N OLEHKAX OMNHbBI KPUBOW.

166. Teopema O nepemMeHHOMW ANUHE [OYyrM  KPUMBOW  HENpepbIBHO
anddepeHumnpyemomn kpuson. Cneacteug.

167. Teopema O CrnpsaAMNAEMOCTU N BbIYUCIIEHUM ONWNHBI MNaAKOW KPUBOMW.
BbluncrneHme onvHbl KyCOYHO-TNaaKkon KpUBoW.

168. KpuonuHenHble nHterpansl 1-ro poga. OnpegeneHue n oopmyna
ans BblumcneHus. CBoOWCTBa nHTErpanos 1-ro poga.

169. KpuBonuHerHble nHTerpanel 2-ro poga. OnpegeneHve n dopmyna
ans BblumcneHusa. CBOWCTBa MHTErpanos 2-ro poga.

Mepa

170. CBA3b MexXay KpMBOJIMHENHBIMU MHTErpanamm 1-ro n 2-ro poaa.

171. Keagpupyemble MHOXeECTBA Ha MAockocTu. MHoxecTBa nnowagu

ML
/NUPYLAdHAda.

Hynb. KpuTepun kBagpupyemocTtn. KBagpupyemocTb ourypsl, rpaHuua




KOTOpOVI COCTOUT U3 OAHOWN U HECKOMNbKNX cnpAamMndaemMbIX KpUBbIX

172. Mapannenenunen. Mepa napannenenuvnena. BepxHast U HWXHAS

mepbl »KopagaHa MHoxecTBa B R" . MamepumocTb MHOxecTBa. Mepa
>KopaaHa. CsowictBa mepbl >KopaaHa. MHoxecTBa Mepbl Hyfb.

KpaTHble
WHTerpanbl

173. OnpegeneHue kpaTHOro uHTerpana PvmaHa no napannenenunegy v
Ha M3MEPMMOM MHOXecTBe. [1pU3HaKN UHTErpupyemMocTu (PyHKLMA U
CBOWMCTBA KpaTHOro uHTerpana.

174. CeegeHue KpaTHOro MHTErpana K NoBTOPHOMY (C goKa3aTeNbCTBOM
AnNs ABOMHOrO MHTerpana).

175. ®opmyna puHa.

176. YcnoBusi He3aBUCUMOCTU KPUBONMHEWHOrO WHTEerpana oT nyTu
MHTerpupoBaHus  (PopMynupoBKka TeEOPeMbl W  [O0OKa3aTenbCTBO
SKBMBAIEHTHOCTM NepBbIX TPEX YCIOBUNA).

177. YcnoBuss He3aBUCMMOCTU KPWUBOMWHENHOro WHTerpana oT nyTu
WHTErpMpoBaHus  (PopMynuMpoBKa TeopemMbl W [oKasaTenbCTBO
SKBUBANeHTHOCTU YCrNoBUSA 4 NepBbIM TPEM).

178. CeonctBa OUWEKTMBHBbIX HenpepbIBHO  audbdhepeHumnpyemblx
oToOpaxeHnn Cc  HeobpawawwmmMcs B Hynb  dkoBuaHowm.
Mpeobpa3oBaHne rnagkux KpuBbIX M KOHTYpOB.  KpMBONUHENHblE
KoopauHaTbl. Popmyna gns nnowagn obpasa obnactu.

179. 3ameHa nepemeHHbIX B KpaTHOM WHTerpane (4okasaTenbCTBO AN
ABOWIHOIO MHTErpana).

180. 3ameHa nepeMeHHbIX B KpaTHOM WHTerpane (opmynMpoBKM
Teopem ©0e3 pokasaTenbctBa M OOOCHOBaHWE reOMETPUYECKOro
CMbICra Mogynsa n 3Haka skobrnaHa npeobpasoBaHng).

181. lNMonsapHble, chepnyeckne, LMnMHapuyeckme koopaunHaTthl. Mpumepsbl

[MoBEPXHOCTHbLIE
WHTerpanbl

3aMeHbl NepeMeHHbIX.

182. OnemMeHTbl TeopuM NoBepxHOCTel. HocuTenb NOBEPXHOCTM, Touka
nosepxHocTn. KoopauHaTHble NWHUMM Ha noBepxHOCTW.  [MoHsTME
KpaTHOW  TOuYkM noBepxHocTu.  KacatenbHass K KoopauHaTHbIM
nuHMaM.  Ocobble TOYKM MNOBEPXHOCTU.  [Magkue NoBEepPXHOCTW.
KacaTenbHass nmnockocTb K MOBEPXHOCTU, HOPMarbHbIA BEKTOP,
HOpManbHasi npsimasi.

183. lNoBepxHOCTWN, 3afaBaeMble HEsIBHO. YpaBHEHWE KacaTeSlbHOW
NNOCKOCTU N HOPMaIibHOrO BEKTopa.

184. TloHsiTMe nnowaan noBepxHocTW. dopmyna Ans  BblMUCIEHUS
nnoLiaan NoBEPXHOCTY.

185. OpueHTauuss NOBEPXHOCTH, OOHOCTOPOHHME U [OBYCTOPOHHUE
noBepxHocTU. KycoyHo-rnagkne noBEPXHOCTU U UX OPUEHTaLUS.

186. OnpepgeneHue 1 cylecTBOBaHUE NOBEPXHOCTHbLIX WHTerpanos 1-ro
n 2-ro pogos. CBoKncTBa NOBEPXHOCTHbIX MHTErpanos, Npumepbl KX
BblYUCNEHNs. [1oBEpPXHOCTHbIE NHTErpanbl Kak npegensl

OnemeHTbl Teopun
nons

MHTErpanbHbIX CyMM. MHTeraﬂbl No KyCO4YHO-IMaaKnumM NoBEPXHOCTAM.

187. lMoHaTne BekTopHOro nosns. OuddepeHunpyemble BEKTOPHLIE NONS.
AvBepreHunss n poTop BEKTOPHOro nong. lNMoHATME O MNOBEPXHOCTU
YpOBHA  pyHKUMK. OpTOroHarbHOCTb rpagueHta K MNOBEPXHOCTU
YPOBHS.

188. dopmyna [aycca-OcTtporpagckoro: opMySniMpoBKa OCHOBHOM




TeopeMbl, [JoKasaTenbCTBO POpMyrbl ANd crneuuanbHOro Knacca
obnacten. BbipaxkeHne obbema obnactm 4epes MNOBEPXHOCTHLIN
nHterpan. MHoromepHaa dopMyna WHTErpUpoOBaHUS MO  YacTaMm.
UHTepnpetauna dopmynbl [Maycca-OcTporpagckoro B TepMUHaX
Teopun nons.

189. ®dopmyna CTokca.

WHTerpansbl
3an?cs|pa Vle,OT 190. lMoHsaTMe wuHTerpana, 3aBucswero ot napameTtpa. CobGCTBEHHbIE
na ameui a WHTEerpansl, 3aBucsawune oT napametpa. [OuddepeHumpoBaHne no
P P napameTpy.
191. lNoHaTMe wuHTerpana, 3aBucsuwero ot napameTtpa. CoOCTBEHHbIe
WHTerpanbl, 3aBucdwme OT napameTpa. WHTerpupoBaHve no
napameTpy.
192. loHaTMe uHTerpana, 3aBucsuwero ot napameTpa. CoOCTBEHHble
WHTerpansl, 3aBucslMe OT napameTpa. HenpepbiBHOCTL MO
napameTpy.
193. PaBHOMepHOE CTpeMreHne QYHKUMKM K npegenbHon  yHKUUK.
Kputepun paBHOMEPHOW CXOOMMOCTU B TepMMHaX (OYHKLNOHAaNbHbIX
nocnegoBaTenbHOCTEN.
194. HecobGCTBEHHble  WHTErpanbl, 3aBUCAWME OT  MnapameTpa.
PaBHomepHass  cxogumocTb.  Kputepun  Kowm  paBHOMepHOM
CXOOMMOCTH.
195. lMpu3Hakn paBHOMEPHOW CXOOAMMOCTU HECOOCTBEHHbLIX MHTErpasos,
3aBUCALLMX OT NapameTpa.
196. HenpepbIBHOCTb HECOOCTBEHHOrO MHTErpana no napameTpy.
197. Teopema 0 COGCTBEHHOM WHTErpupoBaHNM HeCcobCTBEHHOO
WHTerpana, 3aBucsLLero oT napameTpa.
198. Teopema O HecO6CTBEHHOM  WHTErpuMpoBaHUM HeCOBCTBEHHOro
WHTerpana, 3aBuUcsLLero oT napameTpa.
199. Teopema o anddepeHUMpyeMOCTU HECOBCTBEHHOIrO MHTErpana no
napameTpy.
200. HecobGcTBeHHbLIE NapaMeTpuUyeckue MHTerpasbl OT HEOrPaHNYEHHbIX
YHKLMNA.
201. HecobGcTBEHHbIE WHTErparnbl OT HEOrpaHUYeHHbIX (PYHKUMIA U KX
OCHOBHbIE CBOWCTBA.
400 =
rSIN X
202. BbluucneHue nHterpana | X dX.
0
+00
L X2
e " dx
203. BbluncneHuwe nHTerpana | .
0
204. WHTterpanbl Ovnepa. amma-yHKUUA N ee OCHOBHblIE CBOWCTBA.
205. WHTerpanbl Junepa. beTa-yHKUMA M ee OCHOBHble CBOWCTBA.
CooTHoweHne mexay ramma- n 6eta- pyHKUuaMH Sinepa.
Pagbl dypbe.

206. OnpepgeneHne psga dypbe p[ns abCOMOTHO  MHTErpMpyemMomn
OYHKUMMN. lNpeonoxeHne 0  CTpPeMSIEHMM K Hymwo  npwu

Y — o0  WUHTerpanos Buaa




f d
207. | FOx)eosyxdx e din yyclx

a

208. ot abcontoTHO MHTerpupyemon dyHkumm f(x).
209. Jlemma 06 annpokcumaumm.
210. Jlemma PumaHa.

211. Appo [Oupuxne u ero csonctea. WHTerpan [Oupuxne. MNpuHumn
nokanusauun.  Cxogumoctb  psgoB  Pypbe AN KYCOYHO-
onddepeHumpyemMblx YHKLNIA.

212. CymmupoBaHne  psgos  dypbe  MeToooM cpegHux
apnPMeTUYECKUX.

213. CeowctBa gaep Penepa. Teopema o cxogumoctn cymm Perepa.
Teopema Bewnepwtpacca-CTtoyHa O NpUBNMXKXEHUM HENPEPLIBHOW Ha
oTpe3ske PyHKUMM anrebpanyeckMMmm MHOrounIeHamu.

214. TlonHoTa cuctemM OYHKUMIA B CMbICIIE PABHOMEPHOIO NPUGIIMKEHNS.
Teopema 0 NOSIHOTE TPUrOHOMETPUYECKON CUCTEMBI N CUCTEMbI LiEMbIX
HeoTpuuaTenbHbIX cTeneHen X. [lonHOTa B CMbICe CcpegHero
KBagpaTuyHoro  npubnwxkeHnsi.  lonHoTa  TPUrOHOMETPUYECKOWN
CUCTEMbI QOYHKLMWN M CUCTEMBI LEfbIX HeoTpuUaTenbHbIX CTEMEHEN X
A5 MHOXeCTBa HenpepbIBHbIX OYHKLMNA.

215. MuHuManbHOe CBOMCTBO KoadhduuneHToB Pypbe. HepaBeHCTBO
Beccena. PaseHcTBO [lapceBanss u crneactBuss m3 Hero (criyvan
HenpepbIBHON (PyHKLUMM).

216. TlNouyneHHoe auddepeHumpoBaHue pagos dypee. lNpeanoxeHue o
nopsiake ybbIBaHMSA KoathpuumneHToB dypbe npu

N — oo . JlocTaTOMHOE YCNOBUE pPaBHOMEPHOW CXOOUMOCTU psga

dypbe.

My

DaKTUYECKNe 3aHATUS
Obwue
MaTtemMaTundeckue
NOHATHS,
HeobxoanMmble

AN N3yvyeHns
MaTemMaTn4ecKoro
aHanuaa

1. BebickasbiBaHus. Onepauuun Hag BbickadbiBaHusiMU. CBOMCTBA
onepawuin Hag BbiCKa3blBaHNAMU (OQHO U3 CBONCTB A0OKa3aThb).

2. OnemeHTbl Teopun MHOXecTB. OnepaLmm Hag MHOXEeCTBaMu.
CeoucTBa onepaummn Hag MHoXecTBaMu (OQHO U3 CBONCTB
AokasaTb). CokpalleHHble 0603HavYeHnsa 4ns CyMM, NPOU3BeaEHNI,
00beaMHEHWIA, MEPECEYEHUNA.

3. OtobpaxeHus. dyHkummn. Cropbekuna. UHbekuus. Bruekuusa. Obpas
MHOXecCTBa npu oTobpaxeHnn. MHOXeCTBO 3HaYEeHUN OTOBpaxKeHUS.
Ob6paTHoe oTobpakeHme. CyxeHne otobpaxeHud. Komnoaunums
oTobpaxeHui. 'pacmk oTobpaxeHus.

4. HeonpeaeneHHble BbiCkadblBaHUSA. KBAaHTOpPbI CyLLEeCTBOBaHUA U
BceobLHocTu. [paBuno oTp1uaHus BbiCKkasbiBaHWs, 3anMCaHHOro C
NoMoLLbI0 KBaHTOpPOB. Jlormdeckoe cnegoeaHne. OTpuuaHue
rfiormyeckoro criegoBaHus. Heobxognmoe ycnosue. [loctaTouHoe
ycnosue. ObpatHasa Teopema. Heobxogumoe n goctaTtovHoe
yCnosue.

5. MHOXeCTBO BeLLEeCTBEHHbIX Yncen. Akcuoma nosiHoTbI
(Hel'lpeprBHOCTI/I) MHOXeCTBa BCEX BELLECTBEHHbIX YNCET. MO,D,yJ'Ib
BeLleCTBeHHOro 4Yyncna un ero FeOMeTqueCKMVI cmbicrn. CeoncTea
Moayns. I/I306pa>i<eH|/|e BelWweCTBEHHbIX Yncer aonyCctuMbiMun

AECATUYHBIMU ApOo6sMU. TTpOMEXYTKM.




10.

11.

12.

13.

14.

OrpaHnYeHHble Y HeorpaHWYEHHbIE MHOXXECTBA YMCIIOBOW NPSIMOM.
ToYHble rPaHN YNCNOBBLIX MHOXECTB. KOppeKTHOCTb onpeaeneHus.
Mepexod K TOYHbIM rpaHsIM B HepaBeHCTBaXx.

MeTtog matemaTuveckon nHaykumm. dopmyna GuHoma HoetoToHa.

SOKkBMBarneHTHble MHOXecTBa. C4yeTHble MHOXecTBa. C4eTHOCTb
MHOXXeCTBa paLuoHarnbHbIX Yncern. Teopema KaHtopa o
HEeCcYeTHOCTN MHOXECTBa BeLLeCTBEeHHbIX Yncen. MHoxecTBa
MOLLIHOCTW KOHTUHYYM.

MpUHUMN BNOXEHHbIX OTPe3koB. TeopeMa O CyLLeCTBOBaHUM 06LLeNn
TOYKM CTSArMBAIOLLENCS CUCTEMbI OTPE3KOB.

MpuHUMN BNOXEHHbLIX OTPe3koB. Teopema 0 eUHCTBEHHOCTH
0bLLe TOYKM CTArMBAIOLLENCS CUCTEMbI OTPE3KOB.

ApudmeTtnyeckoe npoctpaHcTeo R" . OcHOBHbIE onepauun Hag,
aneMeHTamun apudmeTmyeckoro npoctpaHcTea R" u nx cBolcTBa.
CkansipHoe npousBeaeHue Bektopos B R" 1 ero ceorictea. Cnyyan
n=1, 2,3. Oto6paxeHna R" — R™. KoopanHaTHble QyHKLNN.

CkansipHoe npou3ssefeHune Bektopos B R" 1 ero ceoiictea. Hopma
BekTopa B R" 1 ee cBoicTBa: HepaBeHCTBO Koluun-ByHsAKoBCKoro-
LLiBapua, oCHOBHbIE HEPABEHCTBA AN HOPM. PaccTtoaHne mexay
Toukamu B R" 1 ero ceorictBa. MeTpuyeckoe npoctpaHcTeo R" .
OTtobpaxeHnsa R" — R". KoopanHaTHble (OyHKLMUN.

CuMBOnbI “+0” 7-0” 7" PaclumMpeHHasa yncrnoBas npsamasi.
PaclmpeHnue npoctpaHcTBa R". OKpecTHOCTU ToYeK B

npoctpaHcTee R" 1 Ha Yncnosor npsmor. OKPeCcTHOCTH
OeCKoHeYHbIX 3rieMeHTOoB. Teopema O BITIOXEHUN OKPECTHOCTEN.
CBoWCcTBO O0TAENMMOCTM No Xaycaopdy.

Buabl TOYEK U MHOXECTB B NPOCTpPaHCTBe R". BHyTpeHHFIFI TOYKa
MHOXeCTBa. OTKprTbIe MHOXXeCTBa. I'Ipep,eanaﬂ TO4YKa MHOXeCTBa.
3aMKHyTOG MHO>XECTBO. |/|3OJ'II/IpOBaHHaFI TOYKa MHOXEeCTBa.

Mpenen u
HenpepbIBHOCTb
YHKLMI 1
oTOOpaXXeHwui.
Mpenen
nocnegoBaTenbHO
CTM TOYEK.

15.

16.

17.

18.

MNpepen  oTobpaxeHwsi,  ONpedeneHHOro  Ha  MHOXeCTBe
METPUYECKOTO MPOCTPAHCTBA CO 3HAYEHUSIMU B  METPUYECKOM
npoctpaHctBe  (onpegeneHne no  Kowwm). HenpepbiBHbIE
oToGpaxeHus B Touke. Mpenen otobpaxeHmin R" — R™. KoHeuHble
N  OGeckoHeyHble  npepdensbi. Mpegen no MHOXECTBY.
OrpaHu4eHHOCTb oTobpaxeHusa R" — R™, nmerlowero KOHeYHbIN
npeaen B TOUKe, B OKPECTHOCTU 3TOM TOUKM.

MNpenen oTobpaxeHus, onpeaeneHHoro Ha MHOXEeCTBe
METPUYECKOro MNPOCTPaHCTBA CO 3HAYEHUSAMW B METPUYECKOM
npoctpaHcTBe (onpedeneHne no Kowwn u ero reomeTrpuyeckas
TpakTtoBKa). HenpepbiBHble oTOOpaxeHusa B Touke. [lpegen
otobpaxkeHun R" — R™. KoHeuyHble U GeckoHeuHble npenernbl.
Mpenen no MHOXecTBY. EAMHCTBEHHOCTL Npeaena.

Mpegen  oTobpaxeHus, onpefeneHHoro  Ha MHOXecCTBe
METPUYECKOro MPOCTPaHCTBA CO 3HAYEHUAMW B METPUYECKOM
npoctpaHcTee (onpegeneHne no Kowwnm wn ero reomeTpuyeckas
TpakTtoBKka). HenpepbiBHble o0oTOOpaxeHus B Touke. [lpegen
otobpaxkeHun R" — R™. KoHeuHble M GeckoHeuHble npenernbl.
Mpepen no mHoxecTtBy. Kputepuu npegena v HenpepbIBHOCTU
OTOOpaXeHMn B TepMUHAX KOOPAUHATHbLIX (PYHKLUMN.

BeckoHe4yHO Manble B Touyke (pyHKUuM R" — R. CBA3b NOHATUS
GeCKOHEYHO Marnou B ToYKe (PYHKLMKM C NOHATUEM Npeaena yHKUUn
B 9TOM Touke. ApudmMeTmyeckme CBOMCTBAa OECKOHEYHO ManbiX B




19.

20.

21.
22.
23.

24.

25.

26.
27.

28.

29.

30.

31.

32.

Touyke pyHKkuuii R" — R. BeckoHeyHo Manble oTobpaxeHus R" —
R™.

Mpegen  oTobpaxeHus, onpegeneHHoro Ha MHOXecCTBe
METPMYECKOTO MPOCTPAHCTBA CO 3HAYEHUSIMM B  METPUYECKOM
npoctpaHcTBe (onpegeneHne no Kowwn u ero reometpuyeckas
TpakToBKa). HenpepbiBHble oTOOpaxeHusa B Touke. [lpegen
otobpaxeHnn R" — R". KoHeuHble M OeckoHeuHble npeaensbi.
Mpenen no MHoxecTBy. ApudmeTuyeckme cBOUCTBa npeaenosB
oTo6paxeHun R" — R™ un c¢yHkuun R" — R. TloHsATre
HeonpeaeneHHOCTEN U PacKpbITUA HeornpeaeneHHOCTEN.

HenpepbIBHOCTL  NOCTOSAHHOM  (PYHKUMW M PYHKUMK Y = X.

HenpepbIBHOCTb CTEeNeHHOoM dyHKLMM c HaTypanbHbIM
nokasarenem. MHorouneH. HenpepbIBHOCTb MHOIOYSIEHOB.
PaunoHanbHas oyHKUMsA. HenpepbIBHOCTL paumoHasnibHbIX OYHKUMIA
B Todkax obnactm onpegeneHvs. BblumucnenHne npepenos
paumoHanbHbIX PYHKUNA OOHOW BELLLECTBEHHOW NEPEMEHHON.

Teopema o nepexofe K npeferny B HepaBeHCTBaXx.
Teopema 0 NPOMEXYTOYHON PYHKLUMM (O ABYX MUITULIMOHEPAX).

lMocneooBaTtenbHOCTM TOYEK B METPUYECKOM  MpOCTpaHCTBe.
MoHATHe npegena nocrnegoBaTenbHOCTU. [[eoMeTpuUdecknin CMbICH
onpegenexHuns npegena nocnenoBaTenbHOCTH.
MocnepoBaTtenbHocT Todek B R" kak oTobpaxeHua N — R".
YucnoBas nocnegoBaTeribHOCTb. BeckoHeuyHble npegensi.
KoopauHaTtHble nocnegoBaTesibHOCTM. CsolicTBa
nocrnefgoBaTtenbHOCTEN,  BbiTekawwue Un3  obLWKUX  CBOWCTB
oTobpaxeHuin (apudmeTmyeckne CBOWCTBA NpeaenoB, Nepexod K
npegeny B HepaBeHCTBaXx, €ANHCTBEHHOCTb npegena,
OrpaHMYEHHOCTb CXOAsILLENCs MOCNeaoBaTENbHOCTH, CBA3b NMOHATUS
OecKoHeYHO Manon nocnegoBaTeNbHOCTM C MOHATMEM Mpeaena
nocnegoeartenbHocTn). Kputepuin npegena nocnenoBaTeribHOCTU
Toyek B R" B TepmumHax KOOpAMHATHBLIX MOCneaoBaTenbHOCTEN.
MpegenbHaa To4yka MHOXecTBa (ONpedenieHne Wu  KpUTepum cC
00Ka3aTenbLCTBOM).

CyliecTBoBaHME KOHEYHOro npegena orpaHUYeHHOW MOHOTOHHOW
YMCMOBOW NOCNeaoBaTENbHOCTH.

CywectBoBaHMe  GeCKOHEYHOro  npederna  HeorpaHUYeHHoOWn
MOHOTOHHOW YMCNOBOK NOCNe0BaTENbHOCTH.

Uncno e. OnpepeneHne n KOPPEKTHOCTb onpeaeneHust.

MopanocneposaTensHocTb. Teopema bonbuaHo-Benepwitpacca ang
OrpaHUYeHHbIX YUCMOBbIX NOcneaoBaTeNbHOCTEN.

MoanocneposaTensHOCTb. Teopema bonbuaHo-Bernepwtpacca ans
OrpaHMYeHHbIX NMocnegoBaTenbHOCTe Todek B npoctpaHctBe R,
Teopema bonbuaHo-Benepwitpacca B TepMumHax npenenbHbIX
TOYEK.

MopanocneposaTensHocTb. Teopema bonbuaHo-Benepwtpacca ang
nocnegoBaTenbHOCTEN B pacLUMpeHHON (hopMynnpoBKe.

dyHaoameHTanbHble  nocrnegosaTenbHocTU.  Kputepun  Kowwm
CXOAMMOCTU YMCNOBOW NOCNef0oBaTeNbHOCTH.

dyHaoameHTanbHble  nocrnegosaTenbHocTU.  Kputepun Ko
CXOAMMOCTU NocreaoBaTenbHOCTER Todek B npocTpaHcTBe R".

YacTuyHble npeaenbl nocnegoBaTesibHOCTWN. Teopema bonbuaHo-
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38.
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40.
41.
42.
43.
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45.

46.

47.

48.

49.

50.

BenepwTtpacca B TepMmuHax 4acTudHbix npegenos. [lepsoe
onpefeneHne BEpXHEro W  HWKHEro npeaenoB  YWUCIOBOWN
nocnefosatenbHOCTU. TeopemMa O  KOPPEKTHOCTUM  MEepBOro
onpeaeneHnsi. AKBMBANEHTHOCTb MEPBOro U BTOPOro onpeaerieHnin
(6e3 pokasaTtenbcTea).

lMepBoe, BTOpoe onpefeneHnss BepxXHEero M HWKHeEro npeaenos
YMCMOBOM MNOCHefoBaTeNbHOCTU. OKBMBANEHTHOCTb MNEepBOro WU
BTOPOro onpeneneHun.

lMepBoe, BTOpOe oOnNpeaeneHnsi BEPXHEro W HWXHEro npeaenos
4YMCNOBOW MOCNEAOBaTENbHOCTU. OKBMBANEHTHOCTb MEPBOro W
BTOpOro onpegeneHnn (6e3 pokasaTtenbctea). Heobxognmoe wu
A0CTaTO4YHOE YCIOBME CXOAMMOCTWN YMCMOBOW NOCneaoBaTeNbHOCTH
B TEPMUHAX BEPXHErO Y HWXKHEro Npeaesnos.

Onpegenenue NeriHe npegena yHKUMM B TOUKE. OKBMBANEHTHOCTb
onpenenennn Kown n NenHe npegena yHKUMN B TOYUKE.

Mpegenbl yHKUMN B TOYKE NO MOAMHOXECTBaM, NO HanpaBfeHUsM.
Mpumep dyHKUMK, uUMelOWENn npegenbl B TOYKke MO BCEM
HanpasfeHnsIM, HO HE NMeIOLLEN Npeaena B 3TON TOYKe.

OOHOCTOpOHHME  npedenbl  (OYHKUUMM  OOHOW  BELLECTBEHHOW
nepemeHHon. Onpepenenna Kowwn wn [eriHe OQHOCTOPOHHUX
npeaenoB yHKUUM OOHOW nepemeHHon B Touvke. Heobxoammoe wm
AOCTaTOMHOE YCMoBME CyLeCcTBOBaHWS npegena (PyHKUMM OAHOM
rnepeMeHHON B TOYKE B TEPMUHAX OAHOCTOPOHHUX Npeaenos.

Onpegenenua Kowwn u [enHe HenpepbiBHOCTU OTOBpaKeHus U
dyHKUMM B Touke. Crniydyanm M30MMPOBaHHOM TOYKM U MNpeneribHOn
TodkM  obnactm  onpegeneHna  yHkumn.  OQHOCTOPOHHSS
HENpepbIBHOCTb (PYHKUMM OfHOM nepemeHHon. OrpaHU4eHHOCTb
HenpepbiBHON YHKUMK. HenpepbiBHasa kpusas B npocTpaHcTee R".

Teopema O COXpaHEHUU 3HaKa HENPepbIBHOW B TOYKE (OYHKUUK B
OKPECTHOCTW 3TOW TOYKN.

Mpenen v HenpepbLIBHOCTbL Cynepnosnuumn yHKUURA.
HenpepbIBHOCTL TPUTOHOMETPUYECKUX OYHKLIUIA.
MNepBbin 3amevaTtenbHbIn Npegen. Cneaocreus.

lNMepBasa Teopema Benepluitpacca o HENPEPLIBHON HA OrpaHUYEHHOM
3aMKHYTOM MHOXEeCTBE (DYHKLUN.

BTopas Teopema Beneplitpacca o0 HenpepbiBHOM HA OrPaHNYEeHHOM
3aMKHYTOM MHOXeCTBE (DYHKLUN.

O6ob6LieHne Teopem BeliepliTpacca Ha cnyyai otTobpaxeHuit R" —
Rm

Teopema  bornbuaHo-Kowm 0 NPOMEXYTOYHOM  3HAYEHUU
HenpepbIBHOW Ha OTpe3ke PYHKUUN OOQHOW NepeMEHHOMN.

Teopema  bBonbuaHo-Kowm 0 NPOMEXYTOYHOM  3HAYEHUU
HenpepbIBHON (DYHKLMMN HECKONBKUX NEPEMEHHbIX.

CnepctBua u3 Teopembl bonbuaHo-Kowm o0 npomexyTodHOM
3HaYeHUN HenpepbIBHOW Ha OTpe3ke PyHKLUUU OOHOM NepeMeHHON.

MOHOTOHHbIE OYHKLMM OOHOW MepemMeHHon. Teopema O npegenax
MOHOTOHHOM DYHKLINN.

Toukn paspbiBa ¢yHKUMM oOgHOM nepemeHHon. Knaccudumkaums
TOYEeK paspbliBa. Xapaktep paspbiBOB MOHOTOHHOW  OYHKLUK

(cnepcTtBue 13 Teopembl O Npegeniax MOHOTOHHOW OYHKLNN).
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62.

63.

Teopema O HenpepbiBHOCTM  MOHOTOHHOM  OYHKUMK  OLHOW
nepemMeHHom .

Teopema O CyLLECTBOBaHMM N MOHOTOHHOCTM OBpaTHOM OYHKLMK Y
MOHOTOHHOM HeNpepbIBHOW Ha NPOMEXYTke QYHKUUM  OOHON
nepemMeHHoOn .

CteneHHaa dyHKUMS OOHOW MEPEMEHHOM C  pauuoHasrbHbIM
nokasatenem. HenpepbIBHOCTb NPU pasnnyHbIX NoKasaTensx.

MokasaTenbHas YHKUMA OAOHOW MNEPEMEHHOW C paunoHanbHbIM
nokasartenem. Teopema 0 HENPEPLIBHOCTU MoKasaTenbHON pyHKLMN
C pauunoHanbHbIM Nokasatenem B Touke x=0.

OnpegeneHne nokasaTenbHOM QYHKUMM OOHOM NEpPeMEHHOW C
BeLleCTBEHHbIM  nokasaTenem. KoppekTHoCTb  onpegeneHus
(dbopMynuMpoBKa TeopeMbl W [OKa3aTenbCTBO CyLEeCTBOBaHWUA
npegena nocrnegoBaTensHOCTH

{a*}, xneQ, K020a |Ian=X, XER)_

n—oo

OnpegeneHve nokasaTenbHOM QYHKUMM OOHOM MNEpPEeMEHHOW C

BeELeCTBEHHbIM  nokasaTenem. KoppekTHOCTb  onpegeneHus

(bopmynupoBka Teopembl W [OOKa3aTenbCTBO HE3aBUCUMMOCTU
X, 1 —

npegena {a }, Xn EQ, K020a ||m Xn = X, oT BWaa

n—oo

rnocrneaoBaTenbHOCTH {Xn}).

CeouncTtBa  nokasaTenbHOW  (PYHKUMM  OOHOW  MepeMeHHOW
(nepeuncnutb BCe, JokasaTb dopmyny

a*a®=a"", X,X €R).

CeonctBa  nokasaTenbHOM  OYHKUMM  OOHOW  MEPEMEHHOWN
(nepeuncnnTb BCe, AOKa3aTb CBOMCTBO MOHOTOHHOCTM Ha YMCMOBOW
npsiMon).

CeonctBa  nokasaTenbHOW  (PyHKUMM  OOHOW  NepemMeHHOM
(nepeuncnute BCe, [JokasaTb HEMPEPbLIBHOCTb Ha  YMUCIIOBON
NpsiMOn).

CeoncTtBa  nokasaTenbHOW  (PyHKUMM  OOHOW  MepeMeHHOW
(nepeuncnutb BCe, JokasaTb dopmyny

(a®)"=a", Xx,X, €R).

CeonctBa nokasaTtenbHOW  (DYHKUMWM  OOHOW  NMepeMeHHOW.
Mepeuncnutb BCe, JokasaTtb hopmynbl

lima* =+o0 (a>1), lima"=0(a>1),

X—>+0

lima*=0(0<a<1), lima"=+0(0<a<l).
Jlorapudpmunyeckasa pyHKUNA ogHOM nepemeHHon. 'mnepbonnyeckue
dyHkuun. CteneHHas QYHKUMA C BELLECTBEHHbIM rokKasaTenem.
MNMokasaTenbHo-cTeneHHas @YyHKUMA. OCHOBHble 3neMeHTapHble
yHKUMKN. BnemeHTapHble dyHKUUK. Teopema O HernpepbiBHOCTH
3reMeHTapHbIX PYHKLNA.

BTopon 3ameuaTernbHbIN Npegen.

64.

CnepgctBua wm3 ¢opMynbl BTOPOro 3amevaTernibHOro npeaena.
AcnmnToTnyeckue copmynbl aons nokasaTenbHOWN,
norapudmMmn4eckomn, CTeneHHon n runepbonuyecknx PyHKLMIN ogHON
nepemMeHHoMN.
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Kputepuin Kowm cyliectBoBaHWS KOHEYHOro npegena cyHKUMM B
TOuYKe.

PaBHOMepHas HenpepbIBHOCTb (PYHKUMM Ha MHOXecTBe. Teopema
KaHTopa 0 paBHOMEPHON HENPEPLIBHOCTW.

CpaBHeHne yHkuun. Cumeon Q. PyHKUMM OOHOro nopsigka npwu
X—Xo,

CumBon O B cpaBHeHMM noBefeHus yHKUMIWA. [1Ba onpegeneHus
cooTHoweHusa a(xX)= 6(B(X)) npu x—x,. WX sKkBMBANEHTHOCTb Npw
B(X)#0 X#Xo.

OKBMBaneHTHole B To4yke yHKuMn. KpuTepuin COOTHOLUEHNS
alx)~B(x) npn xX—X,, P(x)Z0 nNpu x#X,. MMaBHas 4acTb QyHKUUWN.
lMoHATME acuMnTOTUYECKOW (PopMYrbl.

OuddepeHumnans
HOe ncumcneHve
dOyHKUMM 0gHOM
BELLECTBEHHOW
nepemeHHomn

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

v depeHumpyemMocTb OyHKUMM OAHOM1 BeLLEeCTBEHHON
nepemMeHHon B To4dke. HenpepblBHOCTL AnddepeHunpyemon
dyHKUMK. OuddepeHumnan gyHKLMM B TOUKE.

MpounssoaHasa yHKUNN OOQHOW BELLECTBEHHOW NEPEMEHHON B TOYKE.
Heobxogumoe u pgoctatodHoe ycroBusi anddepeHumpyemocTm
dYHKLMM OOHOM BELLEeCTBEHHOW MepemMeHHon B Toudke. Popmyna,
Bblpaxatwwaa auddgepeHunan ¢yHKLMM OOHOW BELLECTBEHHOM
nepeMeHHOM B TOYKe 4Yepe3 ee npoussogHyo. AduddepeHunan
He3aBUCMMON  nepemeHHon.  OOHOCTOPOHHME  MPOM3BOAHLIE.
Kputepun  cylwiecTBOBaHUS  MPOM3BOOHOM  (PyHKUMKM  OAHOWM
BELLECTBEHHOW MEepPeMEHHON B TOYKE B TepPMMHaX OOHOCTOPOHHMX
NPOU3BOOHbIX.

"eomeTpudeckunin cmbicn auddpepeHumnana n NponsBoaHON OYHKLMK
OOHOW BeELUECTBEHHOM MepeMeHHon B Todyke. KacaTenbHas K
rpacbuky dyHkumm B Touke. OAHOCTOPOHHME KacaTerbHble.
BepTukanbHble KacaTenbHble.

MpomnssogHble ©  AudpdbepeHUmansl CyMMmbl, Npou3BedeHud,
yacTHoro auddepeHumpyembix B ToUke PYHKLMI (QoKa3aTb TOMbKO
yTBEpPXAEeHNEe O NPON3BOAHON CYMMbI 1 MPON3BEAEHUS).

MpomnssogHble ©  aAudpdbepeHUmansl CyMMbl, Npou3BedeHUs,
yacTtHoro guddepeHumpyemblx B TOYke  (pyHKUMA  OOHON
BELLECTBEHHONW MNEepeMeHHON (Joka3aTb TOMbKO YTBEPXAEHME O
NPOV3BOAHOW YaCTHOrO).

MpomssogHas  obpaTtHOM  (PyHKUMM  OOHOW  BELLECTBEHHOM
nepemMeHHOMN.

MponseogHas CITOXKHOWM yHKUMN ogHomn BeLleCTBEHHOMN
nepemeHHon. MiHBapnaHTHOCTbL (hopMbl NepBoro AnddepeHumana.

Tabnuua NPOU3BOAHLIX  PYHKLUMM oaHom BELLIECTBEHHOMN
nepemMeHHon (nepeuncnuTb Bce popMynbl, Aokas3aTb popMynbl Ans
NPOM3BOAHbIX MOKa3aTerbHOW, norapumMuyeckon yHKLUNI).

Tabnuua NPON3BOAHLIX  PYHKLUMM oaHom BELLIECTBEHHOMN
nepemMeHHon (nepeyncnntb Bce Popmyrnbl, AoKasaTb popmynbl Ans
NPOV3BOAHbBIX TPUrOHOMETPUYECKNX (PYHKLMI).

Tabnuua NPON3BOAHLIX  PYHKLUMM oaHom BELLIECTBEHHOMN
nepemMeHHon (nepeyncnntb Bce Popmyrnbl, AoKasaTb popmynbl Ans
NPOM3BOAHbIX OOPaTHBIX TPUrOHOMETPUYECKNX PYHKLINIA).

Jlorapudomudeckas npomsBogHas (OYHKUMM OOHOM BELLECTBEHHOM
nepemeHHon. Tabnuua nNpon3BoaHbIX (NepeyncnuTb Bce hopMyrbl,
nokasatb dopmMyny [nnd  NpoM3BOLHOM CTENEHHOW  (PyHKUUK).




81.

82.

83.

84.

85.

86.

87.

88.

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

95.

96.

97.

98.

I'Ipomssop,Haﬂ nokasaTtesnbHO-CTENEHHOMN (*)yH KUnn.

MponssoaHble BbICWINX NOPAAKOB (DYHKUMA OOHOW BeLLeCTBEHHOM
nepemMeHHon. Tabnuua  NpoM3BOAHbLIX  BbICIUMX  MOPSIAKOB
(nepeuncnutb Bce opMynbl, AokasaTb opMyny A8 NPON3BOAHbIX

BbiclMx nopsakos dyrkumin Y =a’, Y = X%).

lMpounsBogHble BbICLUMX NOPSAKOB (OYHKUUWA OLHOW BeLLECTBEHHOW
nepemeHHon. Tabnuua  NPOM3BOAHbLIX  BbLICIUMX  MOPSIAKOB
(nepeuncnuTb BCe hopmyrbl, oKasaTb popmyny Ana NPOU3BOAHbLIX

BbICLLMX MOPAAKOB PYHKLUM Y = sin X).

MponssoaHblie BbICWINX NOPAAKOB OYHKUMA OAHOW BeLLeCTBEHHOM
nepemeHHon. Tabnuua  MNpoOM3BOAHBLIX  BbICWUMX  MOPSOKOB
(nepeuncnutb BCe hopMynbl, AokasaTb hopmMyny Ang NPOU3BOAHbIX
BbICLLUMX NopsiAkoB dyHkuun Y = COS X).

lMpounsBoaHble BbICLUMX MNOPSAKOB (OYHKUWWA OAHOW BeELLECTBEHHOW
nepemeHHon. Tabnuua  NPOM3BOAHbLIX  BbLICIUMX  MOPSIAKOB
(nepeuncnutb BCe hopmyrbl, okasaTb hopmyny And NPOU3BOAHbLIX

BbICLLUMX NOPSAKOB pyHKUMN Y = Inx ).

MpounsBoaHble  BbLICWUMX MNOPSAKOB  CyMMbl  OYHKUMIA  OOHOW
BELLEeCTBEHHOW NepeMeHHON.

MponsBoAHbIE BbICLUMX MOPSOKOB Npou3BeneHus dyHKUMIA OQHOWM
BELLLECTBEHHOW NepemeHHon. Popmyna JlenbHuua.

OunddepeHumansl BbICLUMX nopsiakoB OyHKUMI oaHoMn
BELLECTBEHHON nepemMeHHon. dopmyna Ans  BbIYUCIIEHMS.
OTcyTCcTBME MHBApPMaHTHOCTU hopMbl Y AnddrepeHumnanoB BbICLINX
nopsakoB. OudpdepeHumnansl BbICLUMX MOPAOKOB CYMMbl U
npoun3seaeHnsa PyHKUUN 04HON BELEeCTBEHHON NEPEMEHHON.

JlokanbHble  3KCTpeMyMbl  (PYHKUMA  OOHOW  BeLeCTBEHHOM
nepemeHHon. Teopema depma o0 HeobxogMMOM  yCnoBuM
NoKanbHOro akcTpeMmyma. Kputnyeckme ToUKu.

Teopema Ponns.

Teopema JlarpaHxa 0 KOHEYHbIX NpUPaLLEHUSNAX.

CnepnctBus 13 TeopeMbl JlarpaHxa 0 KOHEYHbIX NpupaLLleHusX.
Teopema KoLumn 0 KOHEYHbIX NpUPaLLEHMSIX.

PackpbiTne HeonpegerneHHOCTen no npasuny Jlonutans.

MuorouneH Tennopa pgnss  (yHKUMM OOHOW  BELLECTBEHHOM
nepemeHHon. ®opmyrna Tenrnopa ¢ ocTaToOYHbIM YrieHOM B hopme
MeaHo.

EovHcTBEHHOCTL NpeacTaBneHus Tennopa ana yHKUMA OLHOM
BELLECTBEHHOW nepeMeHHon. Pa3anuyHble cnocobbl NpeacTtaBneHns
dyHKuMM no dopmyne Tennopa. BbigeneHve rnaBHOM 4vacTn u
BblYMCIEHNE NPeaenos.

dopmyna Tewnnopa ¢ ocTaTouHbIM 4YneHom B dopme JlarpaHxa wm
Kowwn ans gyHKUMIA OOHOW BELLLeCTBEHHOW NepeMeHHON.

Kputepun HeCTporon MOHOTOHHOCTM AuddepeHuupyemon Ha
npomMexyTke  QyHKUMM  OAOHOW  BELEeCTBEHHOW MNepemMeHHON.
[ocTtaTtoyHoe ycroBue CTporon MOHOTOHHOCTMU.

[ocTtaTtoyHoe ycrnoBue akcTpemyma (OyHKUUN OOHON BeLLeCTBEHHOM
nepemMeHHOM B TOYKE B TEPMUHAX CMEHbI 3HaKa Npomn3BOHON.




99. [loctaTtoyHOe ycnosue aKCTpeMyma (pyHKLUMN OOHOWN BeLLECTBEHHOMN
nepemMeHHOMn, UMeIoLLLEN MPOU3BOAHbIE BbICLLUNX NOPSAKOB.

100. BbINyKNoCTb (PYHKLUMN O4HOW BELLECTBEHHOW NepeMeHHON Ha
npomexyTke. Heobxogumoe u O0OCTAaTOYHOE YCIOBME HECTPOron
BbIMYKNOCTU auddepeHunpyemMon Ha npomMexyTke dyHKUMM B
TepMMHaxX MOHOTOHHOCTM npousBogHon. Cnegctene 06 ycrnosun
BbIMYKNOCTM B TepMUHaX BTOPOM Mpou3BogHOW. [locTtaToyHoe
yCNoBMe CTPOron BbIMyKMOCTHU.

101. BbINyKNoCTb (PYHKLUMN O4HOW BELLECTBEHHOW NepeMeHHON Ha
npomexyTke. Heobxogumoe u O0OCTAaTOYHOE YCIIOBME HECTPOron
BbIMYKNOCTU auddepeHunpyemMon Ha npomMexyTke dyHKUMM B
TEpMUHAX KacaTeslbHOM K rpadpunky oyHKUMK.

102. Toukn nepernba dyHkuMn (rpadmka dyHKUUMK) OOHON
BELLECTBEHHON nepemMeHHoW. Heobxogmmoe ycrnosue nepernba.
HocTaTtoyHoe ycnosue neperunba.

103. AcnMnTOTbl (PYHKLMM OOHOW BELLECTBEHHOWN NEPEMEHHON.

104. OYHKUMN OOHOW BELLECTBEHHOW MEepeMEHHON, 3afaHHble
napameTpuyeckn. BbluncneHne npounsBoAHbIX NEPBOro U BbICLUNX
nopsigkoB. OcobeHHOCTUN nccnegoBaHus.

HeonpeaeneHHbin

uHTerpan 105. MoHsiTMe NnepBoo6Pa3HOM Ha NPOMEXYTKE PYHKUNUM 1
. HeonpeaeneHHoro nHTerpana.

dYHKLMM OQHOMN
BeLeCTBEHHOM 106. OCHOBHble METOAbI MHTErPMPOBaHMUSA (MHTErpupoBaHne
nepemMeHHomn NoACTaHOBKOW W MO YacTsaMm).
?:E;E:Eiehﬂomb 107. WHTerpmpyemocte dyHkuun no Pumany. Onpegenexue
CbYHKLIM OfIHOM onpedeneHHoro uHTerpana PMM?Ha B TepMUHAX MHTEerpanbHbix
BELLECTBEHHON cymm PumaHa. [eomeTpuyeckuin CmbICh MHTErpanbHOM  CyMMbl

o PumaHa. HTerpmpyemocTb oyHKUUKW, NOCTOSIHHOW Ha OTpes3Ke.
nepeMeHHoONn Ha
oTpes3ke. 108. OrpaHn4yeHHOCTb MHTErpUpPyeMon Ha oTpe3ke dYHKUMM.

OnpepneneHHbIn
nHTerpan Pumana

Mpymep orpaHUYeHHON OYHKLNN, HEMHTErpupyemMmon no Prumany.

1009. BepxHue u HwxHne cymmbl Japby. [eomeTpmnyecknii cmbicn
cymm [apby. Csownctea cymm [JapOy: OLEHKM UHTerpasnbHbIX CyMM
PumaHa, npnbnuwkenme cymm Japby cymmamn PumaHa.

110. MoHoToHHOCTL cymMm [JapOy, oueHka pasHocTen cymm Japby
npv n3amenbyeHnn pasdbreHnsa. HepaBeHCTBa ANst BEPXHUX U HUXKHUX
cymm [apOy pasnuuHbix pasbueHunin. OrpaHnyeHHOCTb cymm [dap6by.

111. BepxHuii 1 HwkHUn wuHTerpanbl Oapby. OnpepgeneHue.
JleMma 0 HepaBeHCTBE AN BEPXHEr0 U HWXHEro MWHTerpanos

Oapby.
112. MoHsTue npegena cymmbl Japby. OcHoBHas nemma dapby.

113. Heobxogmmoe n gocTtaTouHOE YCroBME UHTENPUPYEMOCTU MO
PumaHy orpaHUYeHHON (YHKUUN B TEPMUHAX BEPXHErO U HWXKHEro
uHTerpanos [apby (BcnomorarenbHasi Teopema).

114. OcHoBHasas TeopemMa O HeobGXoOMMOM WU OOCTaTOYHOM
YCNOBUM MHTErpupyemMoctT no PumaHy orpaHu4yeHHOM Ha OTpeske
dyHKUUK (B TepMuHax cymm Oapby).

115. NHTerpnpyemocTb HenpepbiBHbIX 1 MOHOTOHHbIX Ha OTpeske
DYHKLMNA.
116. [octaToyHOE  ycrnoBuMe  MHTErpupyemMocTu  paspbiBHOM

dyHKkumn. Cneacteums. Npumep NHTErpupyemMon yHKUMU, NMEIoLLEN




6eCKOHEYHO MHOTO TOYEK paspbiBa.
117. NHTerpmpyemocTb cnoxHown doyHkumn. Cneacreve.

118. lMpocTenwmne cBoncTBa onpeaesieHHoro mHterpana PumaHna
(NMUHENHOCTb, WMHTErpypyemMocTb MPOU3BEAEHUS, UHTErpupyemocTb
Ha NogMHOXecTBaX, aaAUTUBHOCTb ONpeaeneHHoro nHTerpana).

1109. CeoncTtea MHTEerpana PumaHa, cBsizaHHble C HepaBeHCTBaMMW.

120. Teopema 0 cpegHemM 3HadyeHUM OnNs onpeaeneHHoro
uHTerpana PumaHa.

121. WHTerpan C nepemMeHHbIM BEPXHUM npenenom.
HenpepbIBHOCTL MHTErpana ¢ nepeMeHHbIM BEPXHUM nNpeaenom.

122. WHTerpan C nepemeHHbIM BEPXHUM npegesnom.
OuddepeHunpyeMocTb uHTErpana ¢ MepeMeHHbIM  BepXHUM
npeaenom. CyuiectBoBaHME NepBOOOPA3HON y HEMpEepbIBHOM Ha
npomexytke  dyHkumnM. duddepeHumpoBaHme uHTerpana c
nepemMeHHbIM Npeaernom.

123. ®opmyna  HbtoToHa-JlenbHuua. MeToabl  BbIYUCIIEHMS
onpedeneHHoro mHTerpana (UHTerpMpoBaHue MOACTAHOBKOW WU MO
4acTam).

HecobcTBeHHbIV
WHTErpan oT
dOyHKUMM 0gHOM

124. HecobGcTBEHHbIE MHTErpanbl NEepBOro M BTOPOro  pofa.
Onpegenenune, npumepbl. [NaBHoOe 3Ha4YeHMe HeCcoOGCTBEHHOrO
uHterpana. Kputepun Kowwnm  cxogMmocTn  HeCOBCTBEHHOrO

BELLLECTBEHHOM
t - nHTerpana. AGComMTHasA 1 yCrioBHasi CXoaUMOCTb.
nepemMeHHomn
125. ooLwwmn npusHak CpaBHEeHUA ansi HecoOCTBEHHbIX
WHTerpanoB B (popme HepaBeHCTB U B NpeaensHon hopme.
126. YacTHble NpU3HaKM CpaBHEHUS AN HEeCOOCTBEHHbIX
WHTerpanoB nepBoro M BTOpPOro poda B (opmMe HepaBeHCTB,
npegeneHon hopme.
127. MpusHak Oupuxne-Abenda cxoouMOCTU HEeCOOCTBEHHOro
WHTerpana.
128. 3amMeHa MepeMeHHOW W WHTErpuMpoBaHME MO 4YacTsMm B
HecOBCTBEHHbIX MHTErpanax.
ndpdepeHumnanb
5og)|(}?;qacn:Hme 129. OnpegenexHne N-mepHoOro eBknugoBa npocTtpaHcTBa E.
chyHKLIMIA MHOMUX OcHoBHble noHATMA K onpedeneHus. CeBoncTBa paccTtosHus B E.
Bey eLCl:TBeHHbIX MNocnepoBaTenbHOCTH TOuYeK B E. Cxopswmecs
t nocnegoBaTenibHOCTU N ux ceorcTea. Kputepuin Kowmn cxogumocTtum
nepemMeHHbIX

nocnegoBaTenbHOCTM  TOYEK B E. Teopema BonbuaHo-
Benepwrtpacca. [lpegenbHble Toukum MHOXecTBa. OTKpbITbie U
3aMKHyTble MHOXecTBa. Onepauuns 3ambikaHus. KomnakTel B E.

130. ®YHKUMN  HECKOMbKUX  AEUCTBUTENbHbIX  NEPEMEHHbIX.
OnpepgeneHne npegena ¢yHkuMM B Touke. ApudmeTnyeckue
csonctBa npegenoB dyHKunn. Kputepuin Kowm cyliectBOoBaHUSA
KOHeYHoro npegerna yHkuMm N nepemMeHHbIX. [ToBTOpHbIE Npeaens..
HenpepblBHOCTb  OYHKUMM N nepeMeHHbIX. ApudmMeTudeckme
onepauuu Hapg HenpepbIBHbIMU  PYHKUUSAMMU. CsovicTBa
HenpepbIBHbLIX PYHKUMI (Teopema 06 yCTOMYMBOCTH 3HaKa, Teopema
O MpPOXOXOEHWUUM  HernpepbiBHOW  yHKUUKM  Yepe3  nwoboe
NPOMEXYTOYHOE 3HayeHve, Teopema BewnepwTpacca).
PaBHomMepHasa HenpepblBHOCTb hyHKUMK. Teopema KaHTopa.

131. YacTHble nNpoun3BoAHble (PYHKLMN HECKONbKUX MEPEMEHHbIX.
OndbdepeHumpyemocTs B Todke. CBa3b AndbdepeHumnpyemoctn ¢
CyLLEeCTBOBaHMEM YaCTHbIX NMPOU3BOAHbLIX. [[eoMeTpuyeckun cMbicn




ycrosus  gudpdepeHuupyemMoctu B cnydae  (pyHKUMM - ABYX
nepemeHHblX. [loctatouHble ycnosua  auddepeHUnpyemMocTH.
MoHatne audpcbepeHumana. OuddepeHumpyemMocTb  CROXHOW
dYHKUMM U MHBapWaHTHOCTb ¢opMbl nepBoro AudypepeHumnana.
lMpounssogHasa nNo HanpaeneHuto. ['pagneHT.

132. UacTHble npousBodHble U audpdpepeHumansl  BbICLLINX
nopsakoB. Teopema O paBeHCTBE CMeLUaHHbIX MPOU3BOAHbIX.
dopmyna Tewnnopa and QYHKUMA HECKONbKUX MNEPEMEHHbIX C
OOMNOSTHUTENBHBLIM YrieHoM B dhopme Jlarpanxa u MNeaHo. dopmyna
KOHEeYHbIX NpupaLleHnii U CneacTeuns U3 Hee.

133. SKCTpEMYM dyHKLUMN HEeCKOMNbKNX nepeMeHHbIX.
HeobxoaMmoe ycroBme aKCTpeMyMa B TepMUHaxX nNepBoro
anddepeHymnana. [ocTaTouHble YCNOBUA CTPOroro 3KCTpemyma.
Ycnosue, JocTaTovHOE A5 OTCYTCTBUA 3KCTPEMYMA B TOYKE.

134. HeaBHble dyHKUMKM. TeopemMa O HesiBHbIX QYHKUUSAX,
onpegensiemMblx O4HMM  ypaBHeHuem (6e3  gokasaTenbcTBa).
BbluncneHmne npousBOAHbIX HESABHbIX YHKUUK, onpeaensemblxX
CUCTEMOW ypaBHEeHUN. AkobuaH cuctembl yHKUMIA. Bbluncnenune
NPOU3BOAHLIX HEABHbIX YHKUMIA, onpedensemMblXx W3 CUCTEMbI
ypaBHEHWN.

135. OtobpaxeHna wn3 E B E. npegen oToGpaxeHus,
HenpepbIBHOCTb OTOOpaxeHws. OTobpaxeHus,
anddepeHumpyemble B Touke. [AduddpepeHuman oTobpaxeHus.
MaTtpuua NPOn3BOAHON OTOOpaXeHwus. HenpepbIBHO
andbdepeHuupyemoe oTobpaxeHue. HenpepbiBHas

anddepeHUMpyeEMOCTb  KOMNO3nuunm oTobpaxeHuin. Teopema 06
OTKPbLITOCTU 0obBpasa OTKPbITOr0O MHOXEeCTBa B Clydae HenpepbiBHO
anddepeHUnpyeMoro oTobpaxKeHus ¢ HepaBHbIM HyJ0 SKOGUaHOM.
Teopema 06 obpatHomM oTOGpaxeHun. dopmynbl  3aMeHbl
nepemeHHbIX. MonspHasa 3ameHa.

136. YCnoBHbIN AKCTpEMYM. MeToa HeornpeaeneHHbIX
MHOXMTenNen JlarpaHxa.

Yncnosble pAanbl

137. Uucnoeson pag. Cxogumoctb. Cymma  BeCKOHEYHO
ybbiBatowlen reometpuyeckon nporpeccun.  Kputepuin  Kowum
CXOAMMOCTU YMCNOBOro psaa.

138. Cnieacteusa 13 kputepusi Kowm cxogumMocTn YMcnoBoro psiga.
Heobxogumoe ycrnoBue cxogmumocTtu. fapmMoHnyeckmi pag. OctaTok
YMCMOBOro psAaa.

139. CxognmocTtb no6oro PMKCMPOBAHHOTO ocraTtka
cxogdawerocs psaga. Heobxogumoe wn pocratoyHoe ycnosue
CXOOMMOCTU B TEPMMHAX OCTaTKa.

140. Uucnoeble pagbl € HeEOTpUUATESNbHbIMKM  YfieHamu.
Heobxoammoe n goctatovHoe ycnosme cxogumMocTu. NHTerpanbHbiv
npusHak Kowwu-MaknopeHa CxOAMMOCTM 4YUCMIOBOrO psga  C
HeoTpuuaTenbHbiMK YneHamn. O606LLEHHbIV FapMOHUYECKMI pAa.

141. lMpn3HakM cpaBHEHUS CXOOMMOCTM yucrosoro pgaga c
HeoTpuUaTenbHbIMX  YfleHamMu B (POpME HEepaBeHCTB U B
npeagensHon gopme. YacTHble NpusHaky CcpaBHEHUS (CpaBHEHWE C
06006LLEHHBIM FTAPMOHUYECKUM PSOOM).

142. Uncnoeble pagbl € HeoTpuuaTernbHbIMW  YfleHaMu.
Heobxogumoe un poctaTtoyHoe ycroBue cxoaumocTu. [lpuaHak
[danambepa CXOAMMOCTM  YMCMNOBOrO psida C MNONOXUTENbHLIMU

yrieHamu B oopmMe HepaBeHCTB U B npeaesisHon dgopme. [pnsHakm




Paabe n Naycca (6e3 gokasaTtenbcTea).

143. Uucnoeble psabl € HeoTpuuaTesrlbHbIMU  YfeHaMMW.
Heobxoammoe n goctatovHoe ycrosme cxogmmocTtu. MpusHak Kowm
CXOOAMMOCTU  YMCMOBOro psiga C HeoTpuuaTenbHbIMKM YfieHaMu B
dopmMe HepaBeHCTB M B npegenbHon dopme. NpusHakn Paabe u
"aycca (6e3 gokasaTenbCcTea).

144, lMpeobpasoBaHne AGens. [MpusHakn [Oupuxne un Abens
CXOOMMOCTM  3HAKOMEPEMEHHbIX pagoB.  [lpusHak  JlenbHuua
CX0OMMOCTU 3HaKo4vepeayLlerocs paaa.

145. JInHenHoe cBOMCTBO cxogdawmxca psigoB. CoueTtaTenbHoe
CBOWCTBO cxoaguerocd psga (CymmmpoBaHue naykamu).

146. AGCONIOTHO cxXodsiimMeca 4ucnoBble psabl. Teopema o
nepecTaHOBKe YrieHOB abCOMTHO cxoasierocs psaa.

147. TeopeMa 0 NnepeMHOXeHUN abCoNOTHO CXOASALLIMXCS PSAOB.

148. Teopema PumaHa o0 nepecTtaHOBKE YNEHOB YCIOBHO

cxopsulerocs psaa.

OyHKUMOHanNbHbIE
nocnenosaTteribHO
CTU U
dyHKUMOHanNbHbIE
psabl

149. lMoTovevHaa n paBHOMEpHast CXOAUMOCTb (PYHKLMOHANbHbIX
nocnegosartenbHocTen u psgoB. Kputepun Kowwn  paBHOMEpPHON
cxogmMmocTn. Heobxogmmoe ycrioBue paBHOMEPHOW CXOLMMOCTU
dyHKUMOHanbHOro psiga. Kputepun paBHOMEPHOM CXOO4MMOCTU
dyHKUMOHaNbLHOro psga B TepMUHax ocTaTka. MaxopaHTHbIN
npu3Hak BenepuwTtpacca paBHOMEPHON CXOANMOCTM
dyHKUMOHanNbHbIX NocrneaoBaTensHOCTEN U PSA0B.

150. MpuaHak Ouvpunxne paBHOMEPHOM CXOANMOCTM
dyHKUMOHanbHOro psga. MNMpusHak Abens.

151. MouneHHbIn nepexod K npegeny  OYHKUMOHANbHOM
nocnenoBaTenbHOCTU M PYHKUMOHANbHOroO psga. HenpepbiBHOCTb
CYMMbl paBHOMEPHO cxogsawerocss  (PyHKUMOHANbLHOrO  psaaa,
COCTOSILLLEr0 13 HenpepbIBHbIX PyHKUUW. Teopema OuHu.

152. MoyneHHoe MHTerpmpoBaHue YHKUMOHANbHbIX
nocnegoBaTenbHOCTEN N PAOOB.

153. MoyneHHoe andbdepeHumnpoBaHmne YHKUMOHANbHbIX
nocnegoBaTenbHOCTEN N PAOOB.

CTteneHHble pagbl

154, OnpegeneHue cteneHHoro paga. Teopema Kowun-Agamapa.
155. Teopema 0 pagumyce CXOOMMOCTM CTEMEHHbIX PALOB,
NOJSTYYEHHbIX NOYSIEHHbBIM anddepeHumnpoBaHmem n

WHTEerpMpoBaHMeM cTeneHHoro psaa. Crneacrsme.

156. BelwiectBeHHO aHanuTudeckve QyHKUUMKW. EQMHCTBEHHOCTb
pasnoxeHusi B cteneHHon psa. Psg Tennopa. MNpuvep 6eckoHeyHo
andbdepeHuMpyemMon HeaHaNUTUIECKON PyHKLUN,

157. Heobxognmoe 1 [ocTaTodHOE YCNoBME  PasfnoXMMOCTU
YHKUMM B CTENEeHHOM psg B TEPMMHAX OCTATOYHOrO uyreHa
dopmynbl  Tennopa. [JoctatoyHoe  yCrioBME  PasNOXMMOCTU
YHKUMN B CTENEHHOW paa.

158. PasnoxeHune B pag Tennopa nokasaTenbHON,
TPUrOHOMETPUYECKUX (PYHKLUA.

159. PaanunyHble opmbl OCTAaTOUHOrO uYneHa (MHTerpanbHas
dopma, popma NarpaHxka, popma Kowwun).




160. BuHOMManbHLIN pAa.

161. PasnoxeHne yHKUMA B CTeneHHble paabl MeTogamu
NoACTaHOBKM, NOYSIEHHOro anddepeHumpoBaHus 7
MHTerpmpoBaHus. PasnoxeHne B pag Tewnopa norapucomuyeckomn
dyHKuMKM. PasnoxeHne B CTeNeHHOW psg  rmnepbonuyeckmnx
dYHKUMIA, DYHKUUK arctg X.

KpuBosnuHenHble
WHTErpanbl

162. HenpepblBHaa kpuBad B  €BKNMAOBOM  MNPOCTPaHCTBE,
napameTp KpmBon. HenpepbiBHO anddepeHumpyemaa Kpueasi.
KpaTHble 1 npocTble ToYkM KpuBoW. pocTtas kpusad. JonycTumble
npeobpasoBaHnd napameTpa. OpueHTtaums kpuson. Cymma KpuBbIX.

163. KacartenbHas k kpuBon. Ocobble Toukn anddepeHumpyemon
KpmBon. MMapkasa Kkpusasi.

164. AHarnor Teopemsbl JlarpaHxa 0 KOHEYHbIX MpupaweHnax ans
BEKTOP-YHKLMM.

165. MoHATHE OnuHbI ayrn KpuBoW. Teopema O CnNpsAMNSEMOCTU
HenpepbIBHO A depeHUnpyeMon KPUBOM U OUEHKaxX ASUHbI
KpUBOW.

166. Teopema 0 nepeMeHHOW AfMHE AYyrM KPUBOW HENpepbIBHO
andbdepeHuupyemon kpmson. Crneactsus.

167. Teopema 0 CNpAMASEMOCTU N BbIYUCIIEHUU OMWHBI FMagKon
KpuBoW. BbluncrneHne anuHbl KYCOYHO-INaaKom KpUBon.

168. KpuBonuHenHble nHTerpanbl 1-ro poga. OnpeneneHne un
dopmyna anga BbluucneHus. CBoncTea UHTerpasnos 1-ro poga.

169. KpuBonuHemnHble mnHTerpanbl 2-ro poga. OnpepneneHve u
dopmyrna ans BbluucrieHns. CBoncTBa MHTErpanos 2-ro poaa.

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

Mepa
>KopgaHa.

171. KBagpupyemble MHOXecTBa Ha nnockoctu.  MHoxecTBa
nnowaan  Hynb. Kputepuin kBagpupyemocTtn. KBagpupyemocTb
durypbl, rpaHuua KOTOPOM COCTOMT U3 OOHOM WU HECKOSbKUX
CnpAMNAeMbIX KPUBbIX

172. Mapannenenunen. Mepa napannenenvnena. BepxHsas wn
HWKHAA Mepbl XopagaHa wMHoxectBa B R" . M3amepumocTb
MHOXecTBa. Mepa KoppgaHa. CeonctBa Mepbl KopgaHa.
MHoOXecTBa Mepbl Hyrb.

KpaTHble
WHTerpanbl

173. OnpepeneHne KpaTHoro uHTerpana PumaHa no
napannenenunegy W Ha W3MEPUMOM MHoXecTBe. [lpusHaku
WHTErpmpyemMocTu OyHKLUA 1 CBOMCTBA KPaTHOMo MHTerpana.

174. CBegeHve  KpaTHOrO  WHTerpana K  MNOBTOpHOMY  (C
[oKas3aTenbCTBOM AN ABOMHOro MHTEerpana).

175. ®opmyna MNpuHa.

176. Ycnosua He3aBUCMMOCTU KPUBOMWHEWHOrO uHTerpana ot

nyTW UHTErpupoBaHusa (popMynMpoBKa TeopeMbl U AoKa3aTenbCTBO
9KBUBANEHTHOCTM NEPBbIX TPEX YCIIOBUN).

177. YcrnoBust HE3aBUCMMOCTU KPUBOSIMHEMHOIO WHTErpana ot
nNyTN MHTErpupoBaHna (PopMynMpoBKa TEOPEMbI U LOKA3aTENbCTBO
9KBUBANEHTHOCTM YCNOBMUS 4 NepBbIM TPEM).




178. CeowctBa OMEKTUBHBIX HeMNpepbiBHO AuddepeHLmpyeEMbIX
oTobpaxeHun Cc Heobpawawwumcs B Hynb  sikobnaHom.
MpeobpasoBaHne rnagkMx KpuBLIX U KOHTYpPOB. KpuBOMMHEWHbIE
KoopauHaTbl. Popmyna ansa nnowaam obpasa obnactw.

179. 3amMeHa nepemMeHHbIX B KpaTHOM WMHTerpane
(ookasaTenbCTBO OS5 BONHOIO UHTEerpana).

180. 3ameHa nepeMeHHbIX B KpaTHOM MHTerpane (hbopmynmpoBKu
TeopeM 6e3 pgokasatenbctBa M 06OCHOBaHME TreOMETPUYECKOro
CMbICna Moaynsi u 3Haka sikobvaHa npeobpasoBaHns).

nOBerHOCTHbIe
MHTEerpanbl

181. MonsapHble, cdepuyeckue, UUIMHAPUYECKME KOOpAUHATHI.
[MpuMepbl 3aMeHbl NEPEMEHHbIX.

182. OrnemeHTbl Teopun NOBEpPXHOCTEN. HocuTenb NOBEPXHOCTH,
Toyka noBepxHocTU. KoopauHaTHble §nWHUM Ha MOBEPXHOCTW.
lMoHATHE KpaTHoWM TOYKM MOBEPXHOCTH. KacatenbHaa K
KoopauHaTHbIM nuHmuaM. Ocobble To4kM noBepxHocTW. [nagkue
noBepxHoctn. KacartenbHasi  MMOCKOCTb K  MOBEpPXHOCTW,

HOpMaJ'IbeIIZ BEKTOpP, HOpMalribHaA npamas.

183. MoBepxHOCTH, 3agaBaeMble HEesIBHO. YpaBHeHne
KacaTerlbHOW NSIOCKOCTU N HOpMaribHOro BEKTOPA.

184. MoHATMEe nnowagn MNOBEPXHOCTMW. dopmyna  ans
BbIYUCIEHNA NoLanm NoOBEPXHOCTN.

185. OpvieHTauus NOBEPXHOCTH, OOHOCTOPOHHME "
OBYCTOPOHHME MOBEPXHOCTU. KyCOYHO-rnagkue noBepXHOCTU U KX
opueHTauus.

186. OnpegeneHue 7] CyLLecTBOBaHue NOBEPXHOCTHbIX
uHTerpanoB 1-ro u 2-ro pogoB. CBoOWCTBA MOBEPXHOCTHbIX
WHTerpanos, npumepbl  UX  BblHUCEHUs.  [TOBEPXHOCTHbIE
WHTerpanbl Kak npegenbl MHTerpanbHbiX cymM. WHTerpanbl no
KYCOYHO-INagKUM MOBEPXHOCTAM.

OnemMeHTbI TEeEopumn
nons

187. [MoHATME  BEKTOPHOro  nong. OuddepeHuupyemble
BEKTOPHbIE Nond. [uBepreHums n potop BEKTOPHOro nosns. NMoHatue
O NOBEPXHOCTM YPOBHA yHKUUN. OpTOroHanbHOCTb rpagueHTa K
NOBEPXHOCTM YPOBHS.

188. dopmyna  [aycca-OcTporpaackoro: dopmynupoBka
OCHOBHOW TeopeMbl, [oKa3aTenbCTBO hopMynbl AN cneumnansHoro
knacca obnacten. BbipaxeHne obbema obnactm  yepes
NOBEPXHOCTHbLIN WHTEerpan. MHoromepHas dopmyna
WHTerpupoBaHna no 4actam. WHTepnpeTauua dopmynsl [aycca-
OcTporpagckoro B TepMmMHax Teopum nons.

189. dopmyna Crokca.
WHTerpansbl
3an?c;|pame70T 190. MNMoHsATWe  wHTerpana, 3asBucAWwero OT  napametpa.
- CobGcTBEHHBIE WHTErparnsl, 3aBucame oT napameTtpa.
napameTpa

OuddepeHuupoBaHue no napameTpy.

191. MoHsTne MHTerpana, 3aBucdllero  OoT  napameTpa.
CobcTBEeHHbIE WHTEerpansbl, 3aBucsALLMe oT napameTtpa.
WHTerpupoBaHne no napameTpy.

192. lMoHATMEe  uHTerpana, 3aBuUcAWeEero OT  napameTpa.
CobcTBEHHbIE WHTerpansl, 3aBucsaLme oT napameTpa.

HenpepbIBHOCTL N0 NapamMeTpy.

193. PaBHOMepHOe cTpemneHve YHKUMM K npegesibHon




dyHKumMn.  KpuTepun paBHOMEPHOMW CXOAMMOCTM B TEepMMHaxX
YHKLMOHAanNbHbIX NocnefoBaTeNbHOCTEN.

194. HecobGcTBEHHbIE WMHTErpanbl, 3aBuCALLME OT napameTpa.
PaBHomepHast cxoaumocTb. Kputepuin  Kowm  paBHOMeEpHOW
CX0QMMOCTH.

195. lMpn3HaKM paBHOMEPHON CXOAMMOCTM HecobCTBEHHbIX
WHTerpanos, 3aBUCALLNX OT NapameTpa.

196. HenpepblBHOCTL HECOBCTBEHHOIO MHTErpana no napameTpy.

197. Teopema 0 COGCTBEHHOM WHTErpUPOBaHNN HECOBCTBEHHOIO

WHTerpana, 3aBucsILLLero oT napameTpa.

198. Teopema o] HecobOCTBEHHOM WHTErpMpoBaHnn
HecobCTBEHHOro MHTerpana, 3aB1csLero ot napameTpa.

199. Teopema o guddepeHUMpyemMocTM  HecobBCTBEHHOrO
WHTerpana no napameTpy.

200. HecobcTBEHHbIE napamMmeTpuyeckume MHTEerpans.l oT
HeorpaHNYeHHbIX YHKLNA.

201. HecobGcTBEHHbIE MHTErparnbl OT HEOrPaHUYEHHbIX PYHKLNA 1
X OCHOBHbIE CBOWCTBA.

sin X
202. Bbluncnexne nHterpana | X dX_

+00

[e ¥ dx
203. Bbluvcrnenve vHterpana |

0
204. WHTerpanbl Ownepa. [aMma-gyHKUMS W €e OCHOBHblE

CBOWCTBA.

205. WHTerpanbl Ounepa. beTa-(pbyHKUNA M ee OCHOBHbIE

ceonctea. CooTHOwWweHMe Mexay ramma- u 6eTa- QyHKUMaMn
Onnepa.

Psagbl dypbe.

206. Onpepenenuve psga dypbe and abCoONOTHO MHTErPUPYEMOom
dyHkumMK.  TpegnoxeHve O  CTpeMreHUun K Hynw  npu

Y — o0 WUHTerpanos Bnaa

207. f(x)cosyxdx | f(x)sinyxdx
a a
208. oT abCconTHO MHTerpupyemon yHkumnm f(x).
209. Jlemma 06 annpokcumaumn.
210. INlemma PyumaHa.
211. Anpo [Avpuxne wn ero ceouctBa. WHTerpan [Oupuxne.

MpyHuMn nokanusauun. CxogmMmocTtb psaaoB dypbe ANs KyCOYHO-
andpdepeHumnpyemblx PyHKUNA.

212. CymmunpoBaHne psgos dypbe MeToooM cpegHux
apnmMeTNn4ecKux.

213. CeonictBa spep Penepa. Teopema O CXOOMMOCTUM CYMM




denepa. Teopema Benepwrtpacca-CToyHa 0 npubnmkeHun
HenpepbIBHOM Ha oTpeske dyHKLUMU anrebpanyeckumm
MHOro4YsIeHaMu.

214, MonHoTa cucteM YHKUMA B CMbICNe pPaBHOMEPHOro

npubnuxexns. Teopema 0 NONHOTE TPUTOHOMETPUYECKON CUCTEMBI
U CUCTeMbl UenblXx HeoTpuuaTenbHblX cTeneHen X. [lonHoTa B
CMbiCnie cpefHero KBagpatudHoro npubnukenunsa. [lonHoTa
TPUFOHOMETPUYECKON CUCTEMbI  (PYHKLUMA W CUCTEMbI  LEMbIX
HeoTpULaTenbHbIX CTENeHen X AN MHOXEeCTBa HernpepbiBHbIX

OYHKUMNA.
215. MuHumansHoe CBOWCTBO KoathuumeHToB dypbe.

HepaeeHcTBO Bbeccensa. PaBeHcTBO [lapceBand v cneactsusa u3
Hero (cry4Yyan HenpepbIBHOW OYHKLNN).

216. MouneHHoe anddepeHumnposaHme psgoBs dypbe.
MpennoxeHne o nopsigke ybbiBaHus koadbduuneHToB Pypbe npu

N — oo .JlocTaTOYHOE YCrOBME PaBHOMEPHOW CXOAUMOCTM psaa
Pdypbe.

13.2. Tembl (pa3genbl) AUCUMNIINHBI U BUAbI 3aHATUN

Ne

~

HanmeHoBaHue pasgena
ONCUMMNITNHbI

Buabl 3aHATUIR (KONMMYECTBO YacoB)

CemecT
p

Jlekuum

[NpakTnyeckme

JTabopaTopH
ble

CamocTtos
TenbHas
paboTa

Bcero

O0OLWwune matemaTnyeckme
NOHATUS, HeobxoauMble Ans
N3y4yeHns MaTemMaTU4eCcKoro
aHanusa

10

10

Mpenen n HenpepbIBHOCTb
YHKUMIA 1 OTOBPaKEHWIA.
Mpenen
nocnenoBaTeribHOCTU TOYEK.

18

16

24

OunddepeHymansHoe
ncuyncneHne pyHKLUUn ogHom
BELLECTBEHHOW NEPEMEHHOM

18

24

24

HeonpeaeneHHbln nHTerpan
dYHKLMM OHOWN
BELEeCTBEHHOW NepeMeHHOM

10

WHTerpupyemocTb no
PvumaHny dpyHkumMm ogHon
BELLLECTBEHHOWN NEepeEMEHHOMN
Ha oTpe3ke. OnpegeneHHbin
nHterpan PumaHa

18

16

24

HecobcTBeHHbIV MHTerpan
OT PYHKLMM OHOW
BELLLECTBEHHOW NEepeEMEHHOMN

10

OuddepeHumnansHoe
ncymncnenne yHKUnmn
MHOMMX BELLECTBEHHbIX
nepemMeHHbIX

18

18

12

Yncnosble psabl

DyHKUMOHanNbHbIE
nocnegoBaTesibHOCTU U
byHKUMOHanNbHbIE pAabI




CTteneHHble psaabl 3 6 8 8
KpvBonvHenHble nHTerpansl 3 6 8 12
Mepa XoppgaHa. 3 4 4
KpaTHble nHTerpansl 3 8 14 12
[MoBEPXHOCTHbIE MHTErParbl 3 6 10 12
OneMeHTbl TeopuM nons 3 4 6 4
WHTerpansol, 3aBucsLme ot 3 4 6 4
napameTpa
Pagbl dypbe. 3 4 6 4

WToro:

14. MeToaunyeckue ykazaHus Ansi ooy4aroLwmxcs No 0CBOEHUIO AUCLUMNIIUHDbI

B xoge wu3syyeHus gucuunnuHbl «MaTematudeckunm aHanuad» CcTygeHT obsasaH nocewaTb
NEeKUMOHHble U CeMUHapCKMe 3aHATUSA, OCYLLECTBNATb CaMOCTOATENIbHYIO MNOArOTOBKY K
3aHATMAM, BbINOMHATL  3aJaHus, [JaHHble nejarormdyeckum  paboTHUMKaMM B pamkax
ancumnnuHel. Obyyatolemycss Heo6xoaUMO BECTU KOHCMEKT, 3anucbiBaTb Npeanaraemble s
BbINONHEHUSA 3a4aHuA.
Ana 0OCTMXKEeHNs XOopoLUnX pe3ynbTaToB B U3yHYeHUU OUCUMMINH HEOBXO0AMMO CaMOCTOATENBHO
pa3bvpaTtb MaTepuanbl NeKUuMn U COOTBETCTBYHOLIME TEeMbl B PeKOMEHOOBAHHOW negarorom
nutepartype, a TaKkKe BbIMOJTHATb NpakTuyeckne 3agaHus.

Bonpocbl no maTepuvanam Kypca oby4alowunca MOXeT 3ajaBaTb npenogaBaTensm,
peanu3ylowuMm ancumnnunHy «MaTtemaTudeckun aHanus», BO BPEMSA KOHCyMbTauui unv B
cneunanbHO OTBeAEeHHOE npenoaaBaTefieM Ha 3aHATUAX BpeMs.

Mpy NOAroTOBKE K MPOXOXAEHMIO TEKYLLUMX aTTecTaumin (KOHTPONbHbIX paboT) oby4vatowemycs
crnefyeTr U3yyduTb NEKUMOHHble KOHCMEKTbl U npakTuyeckue 3ajadn no npoBepsemMbiM Ha
aTtTecTauum Temam.

K npomexyToyHbiM aTtTecTtaumam (3adetam M 3K3ameHaMm) CTOUT FOTOBUTLCS MO BblgaHHbIM
npenogasartenamMu, peanusylwmumMmm QUCUUNINHY, TEOPEeTUYECKUM BOMPOCaM U NpakTU4EeCKUM
3ajaHuaM  (MpuMepaMm  NpPakTUYeCKUX 3adaHui) C  YY4EeTOM KOHCMEKTOB JIEKUMOHHbIX W
NPakTU4YECKUX 3aHATUMIA, a Takke npeanaraemon B paboyen nporpaMmme AUCLMMANHDBI
nuteparypbl.

15. MNMepeyeHb OCHOBHOM U AOMONHUTENLHON NUTepaTypbl, PeCypCoOB MHTEPHET, Heo6XoAMMbIX
ANA 0CBOEHUSI ANCLUNIIUHbI

a) OCHOBHas nurepartypa:

Ne n/n | AcTouHMK

Nnbuh, B. A. MaTtemaTtudeckumn aHanums : y4ebHuK ans crtyq. By3oB, oby4. Mo cneumanbHOCTAM
"MatemaTuka", "MNpuknagHas matemaTtuka" u "MHdopmatmka" : B 2 4. / B.A. UnbuH, B.A.
CapoBHuunin, 5.X. CeHgos ; Mock. roc. yH-T uMm. M.B. JlomoHocoBa; nog pea. A.H. TuxoHoBa
1. | .— M. : lMpocnekT : N3g-80 Mock. yH-Ta, 2007- .— (Knaccuyeckunin yHUBEpCUTETCKUNA YH4EeOHUK /
peacos.: B.A.CagosHuuun (npea.) v ap.]) Y. 1 .— 3-e u3g., nepepab. n gon. — 2007 .— 660
c. : un. — lNocsswaetca 250-neTnio Mockosckoro yHuBepcuteta .— ISBN 978-5-482-01426-
4.
UnbuH, B. A. MaTtemaTtnyeckun aHanms : y4ebHuk : B 2 4. / B.A. UnbuH, B.A. CagosHunuunin, b.X.
CeHpoB ; Mock. roc. yH-T uM. M.B. JlomoHocoBa; noa pea. A.H. TuxoHoBa .— M. : [pocnekT :
2. | N3p-Bo Mock. yH-Ta, 2006- .— (Knaccuuyeckuii yHuBepcuTeTckuin yv4ebHuk / pegcos. : B.A.
CaposHuunn (npeg.) [v gp.]) . 4.2 .— 3-e usga., nepepab. n gon. — 2006 .— 353, [4] c. : vn. —
Ha obn.: 2-e n3g.

UnbuH, B. A. MatemaTtudeckuin aHanums : yuebHuk : B 2 U. / B.A. UnbuH, B.A. CagosHuunin, B.X.
CeHpoB ; Mock. roc. yH-T uMm. M.B. JlomoHocoBa; noa pea. A.H. TuxoHoBa .— M. : [pocnekT :

3. N3g-Bo Mock. yH-Ta, 2006- .— (Knaccuyeckuin yHuBepcuteTckuin y4ebHuk / pegcos. : B.A.
CapgosHuuni (npeg.) v gp.]) . Y.2 .— 3-e usg., nepepab. n gon. — 2006 .— 353, [4] c.
4 Kyopssues, J1.[l. Kypc matemaTtmyeckoro aHanusa : yy4ebHMK gng ctyd. By3oB, 00y4. no

€CTeCTBEHHO-Hay4YHbIM N TEXHUWYECKUM HanpasJieHUAM W cneynarnbHOCTAM @ B 3T/ J'I,EI,




Kyopssues .— M. : [poda, 2006- .— (Bbicwee obGpasoBaHue: CoBpeMEHHbIN YY4EOHUK) .—
ISBN 5-358-00355-X. — http://biblioclub.ru/index.php?page=book view red&book id=82814

T. 1. OuddepeHumanbHoe N UHTerpanbHOEe MCYMCNEHUa OYHKLUMIA OOHOW NepemMeHHOW .—
WN3go. 6-e, ctep. — 2008 .— 702, [1] c. : un. — Ykas.: ¢.685-697 .— ISBN 5-358-00354-1.

Kyopssues, J1.O. Kypc matemaTtuyeckoro aHanusa : y4yebHuK ons 6akanaBpoB : [4ns CTya.
By30B, 0Oy4 MO eCTeCTBEHHOHayy. W TexXH. HanpaBneHusam u cneuuwansHoctam] / J1.0.
KyapsBues ; Mock. dun3.-texH. uH-T (l'oc. yH-T) .— Mocksa : KOpawrt, 2012-.

T.2 .— 6-e usg. — 2012 .— 720 c. : nn. — (bakanaep. ba3osbi Kypc) .— Ykas.: ¢.706-714
.— ISBN 978-5-9916-1893-9. — http://biblioclub.ru/index.php?page=book view red&book id=82818

Kyapssues, J1.[1. Kypc matematuyeckoro aHanmsa : y4ebHuk gnsi 6akanaepoB : [ans cTyA.
By30B, OOy4. MO €CTEeCTBEHHOHay4. W TEXH. HanpaBneHnam u cneumanbHoctam] / JIL.L.
KyaopsBues ; Mock. ¢u3.-TexH. uH-T ([oc. yH-T) .— Mocksa : KOpawnt, 2012-.

T.3 .— 6-e usg. — 2012 .— 350, [1] c. : un. — (bakanaBp. ba3oBkIn Kypc) .— Ykas.: ¢.340-
348 .— ISBN 978-5-9916-1892-2.

Kyaopssues, J1.0. Kypc matematnyeckoro aHanmsa : yd4ebHuk gnst 6akanaeBpoB : [And CTyA.
By30B, OOy4. MO eCTEeCTBEHHOHAy4. W TEXH. HanpaeneHuam u cneuuwanbHoctam] / J1.[0.
KyapsBues ; Mock. dun3.-TexH. uH-T (l'oc. yH-T) .— Mocksa : KOpawTt, 2012-.

T.1.— 6-e usg. — 2012 .— 702, [1] c. : nn. — (bakanasp. ba3oBbI Kypc) .— Ykas.: ¢.685-
697 .— ISBN 978-5-9916-1807-6.

Tep-Kpukopos, A. M. Kypc maTtemaTtnyeckoro aHanusa : y4ebHoe nocobue ans sysos / A. M.
Tep-Kpukopos, M. L. lUabyHuH .— 2-e n3g. — M. : duamatnur : J1ab. 6a3oBbix 3HaHuUn, 2007
— 672c.
Tep-Kpukopos, A. M. Kypc matemaTtuyeckoro aHanuaa : [y4ebHoe nocobue ans sysos] / A.M.
Tep-Kpukopos, M.W. lWabyHnH .— 4-e na3a., ucnp. — M. : buHom. JlabopaTopus 3HaHun, 2011
— 672c.

HOemunpoBny, B.MN. COopHMK 3agay 1 ynpakHEHU MO MaTtemaTU4ecKoMy aHanmay : ydebHoe
nocobne ana Bysoe / B.[1. OemugoBud .— 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

0) gononHuTeneHasa nutepartypa:

Ne n/n

NcTouyHuK

BuHorpagosa, . A. 3apaunm n ynpaxHeHuss No maremaTtndyeckomy aHanmsy : YuyebHoe
nocobue onsa ctyg. By30B, 06y4. N0 HaNpaBfeHUaM 1 cneumnanbHOCTAM us.-Mmat. npoduns :
B 2 4. / N.A. BuHorpapoBa, C.H. OnexHuk, B.A. CagosHuuun ; Mo pea. B.A. CagoBHuyero
.— M. : Ipodha, 2001

C6opHuk 3agad no matemaTtnyeckomy aHanusy (B 3-x 1.) / J1.O. KyapsisueB [n gp.] .— M. :
dunamartnut, 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. VccnepoBaHue CXOAMMOCTM HECOOCTBEHHbIX WMHTErpanoB : YyyebHo-
mMeToau4deckoe nocobue no cneumanoHoctam 010501 (010200) - NpuknagHas maTemaTuka u
nHpopmatuka, 010901 (010500) - MexaHuka, 010203 (351500) - Maremartmyeckoe
obecnevyeHne N agMMHUCTPUPOBaAHNE MHAPOPMALMOHHBLIX cuctem / BOpoHeX. roc. yH-T; COCT.:
I".A. BuHorpagosa, H.B. Poroea .— Boponex : JIOIN By, 2005 .— 19 c.

Napun, A.A. 3agaum 1 ynpaxxHeHUs N0 MateMaTtu4eckoMy aHanmsy : yyebHo-meTogmyeckoe
nocobue no cneumanbHocTam 010501(010200) - MpuknagHas matemaTuka U MHpopmaTtumka,
010901(010500) - MexaHuka, 010203(351500) - MartemaTudeckoe obecneyeHne wn
aZlIMUHUCTPUpPOBaHUE MHOPMALUUOHHBIX cucteMm / BopoHex. roc. yH-T; cocT.. A.A. JlapuH,
".A. BuHorpagoBa .— BopoHex : JIOMN Bry, 2005 .— 23 c¢. — bwubnuorp.: ¢.22 .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/nov05112.pdf>.

YkpavHckun, M.C. WccnegoBaHne Ha 3KCTpeMyM, 3a4ads Ha MakCMMymM U MUHUMYM ANs
YHKLUUIA HECKONbKUX MNepeMeHHbIX : y4yebHOo-meToamyeckoe nocobue : cneumanbHOCTU:
010501 (010200) - MpuknagHas maTemaTunka u nHdopmaTtuka, 010901 (010500) - MexaHuka,
010203 (351500) - Marematnyeckoe  obecneyeHve UM aAMUHUCTPUPOBAHUE
MHAopMaUMOHHBIX cucTtem / BopoHex. roc. yH-T; cocT.: . C. YkpauHckui, I'. A. BuHorpagosa
.— Boponex : NOIM By, 2006 .— 23 c.




BuHorpagoea, .A. 3agaHua pOns KypcoBow paboTbl NO MaTemMaTUYeckomy aHanuasy

(MHTerpanbHoe ucYUCIIEHNE (YHKUMA MHOMMX MepeMeHHbIX) :  yd4ebHo-meToauyveckoe
nocobue ansa By3oB / BopoHex. roc. yH-T; cocT. I.A. BuHorpagosa [n gp.] .— Boponex : ML
BIY, 2008 — 44 c. — Bubnuorp.: c.44 —

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

BuHorpagosa, [A. MeTtogbl BblMMCIEHNA AOBOWHLIX WHTerpanoB. [MpunoXxeHust OBOMHbIX
NHTEerpanos : y4yebHo-meToamnyeckoe nocobue ana By3oB / BopoHex. roc. yH-T; coct.: A,
BuHorpagosa, IN.C. YkpaunHckuin .— Boponex : UML BI'Y, 2009 .— 22 c.

BuHorpagosa, NA. Pagbl ®ypbe (NOCTpOEHME W CXOAMMOCTb) : y4ebHO-mMeToauveckoe
nocobue onst By3oB : [ona cTtyd. dak. npuknag. MateMaTuki, MHPOPMATUKA U MEXaHMKN
BopoHex. roc. yHOTa Bcex ¢opm o0Oy4yeHusi, wusydalolmx Kypc MaT. aHanusa, Aang
cneumanbHocten . 010501 - lMpuknagHas matemaTtuka U MHdopmaTuka, 010503 - Mar.
obecneveHne n agMmHucTpuposaHne uHgopm. cuctem, 0100901 - MexaHuka] / BopoHex.
roc. yH-T; coct.: I'.A. BuHorpagosa, IN.C. YkpauHckuin .— BopoHex : WML BI'y, 2009 .— 21 c.
— Bubnmorp.: ¢. 21.

N3paHune Ha gp. Hocutene: Psagbl Pypbe (NOCTPOEHUE N CXOONMMOCTL) [QNEKTPOHHbIN pecypc]
. yyebHo-MeToauYyeckoe nocobue ans By3oB : [Ang cTyd. dak. npuknag. MateMaTuki U
MexaHUKM BrnpoHex. roc. yH-Ta Bcex oopM obyyeHus, M3y4aloLmnx Kypc MaTt. aHanusa, ans
cneumanbHocten: 010501 - [puknagHass mateMatvka u uHdopmaTtmka, 010503 - Mar.
obecneyeHne n agmmHuctpmupoBaHue, 010901 - MexaHuka ] / BopoHex. roc. yH-T; cocT.: [.A.
BuHorpagosa, [1.C. YkpauHckuii .— BopoHex : W3gaTtenbcko-nonnrpaddnyeckuin  LIEHTP
BopoHexcKkoro rocyaapcrBeHHoOro yHusepcurteta, 2009.

YkpauHckun, T1.C. MeToabl BbIMUCNEHUA TPOMHBLIX U MOBEPXHOCTHbLIX WHTErpasos.
MpunoxeHus K 3agadyam reoMeTpun N MexaHuku : y4ebHo-meToanyeckoe nocobue na By3oB
. [ana cneumanbHocTen: 010501 - lNpuknagHass matematvka M uHgopmaTuka, 010901 -
MexaHuka] / BopoHex. roc. yH-T ; cocT.: I1.C. YkpauHckui, ' A. BuHorpagosa .— BopoHex :
unry, Bry, 2011 .— 24 c. : vn. — bubnuorp.: c. 24.

N3gaHne Ha ap. HocuTene: MeTtoabl BbIMMCNEHUS] TPOWHBIX M MOBEPXHOCTHBIX MHTErpasnos.
MpunoxeHus Kk 3agadyaM reoMeTpMM U MEXaHWKM [DNeKTPOoHHbIA pecypc] : y4vebHo-
mMeToamyeckoe nocobue p[na By3oB : [ana cneumanbHocTen: 010501 - [lpuknagHas
Matematuka u umHdopmaTtuka, 010901 - Mexanuka] / BopoHex. roc. yH-T ; coct.: [.C.
YkpauHckun, I".A. BuHorpagosa .— BopoHex : UIML, BI'Y, 2011.

10.

BuHorpagosa, . A. OnpegeneHHbii uHTerpan PumaHa : yuebHo-meToanyeckoe nocobue ang
BY30B : [ona CcTyd. 1 K. OMHOM M OYHO-3a04. hopM. obyveHus, ons Hanpasnexnuin: 010400 -
Mpuknag. matematuka u nHgpopmatuka, 010900 - MexaHuka, 010500 - Mat. obecnedeHne un
agMVHUCTpUpoBaHMe MHgopM. cucteM, 110300 - dyHaameHT. uHdopMaTuka M MHGOPM.
TexHonoruu, 010800 - MexaHuka 1 mat. mogenuposaHue, 230700 - MNpuknag. nHpopmaTuka,
080500 - busHec-nHdopmaTuka] / BopoHex. roc. yH-T ; [cocT.: [.A. BuHorpagosa u gp.] .—
BopoHex : Wspatenbcko-nonurpadpudeckmin UeHTp BOpPOHEXCKoOro rocygapCTBEHHOro
yHuBepcuteta, 2013 .— 32 c. : un. — bubnuorp.: c.31.

N3paHne Ha gp. Hocutene: OnpedeneHHbin MHTerpan PumaHa [OnekTpoHHbIM pecypc] :
yyebHO-meToanyeckoe nocobue Ansg By30B : [ANA cTyd. 1 K. OYHOM M O4YHO-3a04. hopm.
o0yyeHus, anga HanpaeneHuin: 010400 - lMpuknag. matematuka n nHdopmatmka, 010900 -
MexaHuka, 010500 - MaT. obGecnevyeHrne n agMUHUCTPUpPOBaHNEe MHGopmM. cuctem, 110300 -
dyHaameHT. uHGopmatMka W uHopM. TexHornoruu, 010800 - MexaHuka wn mar.
mogenuposaHue, 230700 - [Mpuknag. uHdopmaTtuka, 080500 - BusHec-nHdpopmaTukal /
BopoHex. roc. yH-T ; [cocT.. A. BuHorpagosa u gp.] .— BopoHex : Wsgartenbcko-
nonurpadguyeckuin ueHTp BopoHexckoro rocygapcTBeHHOro yHnusepcuteta, 2013.

11.

YkpavHckun, [1.C. MeTtoabl BbMMCNEHUS TPOWHBIX W MOBEPXHOCTHbIX WHTErpasnos.
MpunoxeHna K 3ajayam reoMeTpum K MexXaHukn [SNeKTPOHHbIM pecypc] : y4ebHo-
meTogudeckoe nocobwe Ana By3oB : [gns cneuyuwanbHocten: 010501 - [lpuknagHas
mMaTemaTuka M uHpopmatumka, 010901 - MexaHuka] / BopoHex. roc. yH-T ; cocrt.. [.C.
YkpavHckun, A, BuHorpagosa .— 3nekTpoH. TekcToBble AaH. — BopoHex : UML BI'Y, 2011
.— 3arn. ¢ TUTyn. aKkpaHa .— ONeKTPOH. Bepcusa ney. nybnukauum .— CBoBOAHbIN AOCTYN U3
nHTpacetn BI'Y .— TekctoBbin dhann .— Windows 2000; Adobe Acrobat Reader.

N3naHve Ha ap. HocuTene: MeToAbl BbIMUCNEHUS TPOWHbLIX M NOBEPXHOCTHLIX MHTErpanos.
MpunoxeHusa kK 3agavyam reoMeTpun U MexaHuku : y4ebHo-metoamnyeckoe nocobve ans By3oB
. [ana cneuvansHocten: 010501 - lMpuknagHas maTtematuka u uHdopmatmka, 010901 -




MexaHuka] / BopoHex. roc. yH-T ; cocT.: [1.C. YkpanHckun, [.A. BuHorpagosa .— BopoHex :
ML BIry, 2011 .— 24 c. : un.
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m11-15.pdf>.

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

Ne n/n Pecypc

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

2 3BC «JlaHby» (https://e.lanbook.com)

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

16. MNMepeyeHb y4eOHO-mMeTOAMYECKOro obGecneyvyeHUA ANA CaMOCTOATENIbHOW paboTbl (y4ebHO-
memoduyeckue pekomeHOauuu, rocobus, 3adaqyHuUKU, MemoOUYECKUe yKalaHUsi MO B8bINOSIHEHUIO
npakmu4yeckux (KOHMpOoJsibHbIX), Kypcoebix pabom u 0p.)

Ne n/n | cTo4YHUMK

1 MonoxeHne 06 opraHm3auum camocToaTenbHoW paboTel obydarwmxca B BopoHexckom
' | rocyaapCTBEHHOM yHUBEpPCUTETE

WHcTpykumsa. OBLime pekoMeHaauuMn no ogOPMIIEHUIO KYPCOBLIX M BbIMYCKHbIX KBanMdMKaLMOHHbIX

2 pabot

NapwvH, A.A. 3agaym 1 ynpaxHeHus no mateMaTuyeckoMy aHanusy : y4ebHO-meToanyeckoe
nocobue no cneyunansHoctaMm 010501(010200) - MNMpuknagHaa matemaTvka U nHdopmaTuka,
010901(010500) - MexaHuka, 010203(351500) - MaTemaTuyeckoe obecneyeHne u
aAMWUHUCTPUpPOBaHME MHEAOPMALMOHHBIX cnucteMm / BopoHex. roc. yH-T; cocT.. A.A. JlapuH,
A. BuHorpagoBa .— BopoHex : JIOIN Bry, 2005 .— 23 c. — bubnwuorp.: c.22 .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/nov05112.pdf>.

BuHorpagoBa, [.A. 3agaHua ans KypcoBow paboTbl MO MaTemMaTU4ecKkoMy aHanmay
(vHTEerpanbHoOe ucuYUCreHne (PyHKUMN MHOMMX MepemMeHHbIX) :  yd4ebHo-meToauveckoe
4. | nocobue gnsa By3oB / BopoHex. roc. yH-T; cocT. I'.A. BuHorpagosa [v gp.] .— BopoHex : UIML
BIY, 2008 — 44 c. — bubnwuorp.: c.44 —
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m08-15.pdf>.

BuHorpagosa, 'A. MeToabl BbIYUCNEHUS OBOWHbLIX MHTErpanos. [punoXeHust OBOMHbIX
5. | uHTerpanoB : y4yebHo-meTOoaMYeckoe nocobue anga By3oB / BopoHex. roc. yH-T; cocT.: I.A.
BuHorpagosa, IN.C. YkpaunHckuin .— Boponex : UMML BI'Y, 2009 .— 22 c.

BuHorpaposa, .A. Pagbl ®ypbe (MOCTpoeHWe M CXoAMMOCTb) : y4ebHOo-meToauyeckoe
nocobue gns By3oB : [ona cTtyd. dak. npuknag. MateMaTuki, MHPOPMATUKA U MEXaHWKK
BopoHex. roc. yHOTa Bcex opM 0OyyeHus, wusyyvawwmx Kypc MaT. aHanu3a, Ans
cneumanbHocten . 010501 - lMpuknagHas matemaTtuka u uHdopmaTuka, 010503 - Mar.
obecneveHne n agMnHUCTpupoBaHne nHgopm. cnuctem, 0100901 - MexaHuka] / BopoHex.
roc. yH-T; coct.: [.A. BuHorpagosa, IN.C. YkpanHckun .— Boponex : WML BI'y, 2009 .— 21 c.
— Bubnmorp.: ¢. 21.

M3paHne Ha ap. HocuTene: Pagbl dypbe (NOCTPOEHUE U CXOAMMOCTL) [QNEKTPOHHbLIN pecypc]
. yyebHO-MeToAMYeckoe nocobue Ans BYy30B : [Ansa cTyd. dak. nNpuknag. MatemMaTuku u
MexaHukKuU BnpoHex. roc. yH-Ta Bcex dopM obyyeHus, nay4varwLimx Kypc maT. aHanusa, ans
cneumnansHocten: 010501 - [MpuknagHaa martematuka M umnHdopmatuka, 010503 - Mar.
obecneyeHne n agmmHuctpupoBaHue, 010901 - MexaHuka | / BopoHex. roc. yH-T; cocTt.: [.A.
BuHorpagosa, [1.C. YkpauHckui .— BopoHex : WsgaTenbcko-nonurpadun4ecknin LIEHTP
BopoHexcKoro rocyaapcrBeHHOro yHmeepcuteta, 2009.

YkpavHckun, [1.C. MeTodbl BbIYUCIIEHNA TPOWMHBLIX W MOBEPXHOCTHbLIX WHTErpanos.
MpunoxeHus K 3agavyam reoMeTprum U MexaHukn : yuebHo-meToanveckoe nocobme ans By3oB
. [ana cneumansHocTen: 010501 - lNpuknagHas maTematvka M uHgopmaTuka, 010901 -
MexaHuka] / BopoHex. roc. yH-T ; cocT.: I1.C. YkpanHckui, .A. BuHorpagosa .— BopoHex :
Wnnu Bry, 2011 .— 24 c. : un. — bubnworp.: c. 24.

N3paHne Ha gp. HocuTene: MeToabl BblYUCIIEHUS TPOMHbLIX M NOBEPXHOCTHbLIX MHTErpasos.
MpunoxeHnst K 3agadamM reoMeTpum 1N MexaHUKU [ONEeKTPOHHbIA _pecypc] :  y4ebHo-
MeToamuyeckoe nocobue ana By3oB : [ans  cneuuanbHocTen: 010501 - [MpuknagHas
MaTematvka U uHdopmaTtmka, 010901 - MexaHuka] / BopoHex. roc. yH-T ; cocT.: [1.C.
YkpaunHckun, [.A. BuHorpagosa .— BopoHex : UIMLL BI'Y, 2011.

BuHorpagosa, I'.A. OnpegeneHHbin nHterpan PumaHa : ydebHo-meToguyeckoe nocobue ans
BY30B : [oNa cTyA. 1 K. O4HOM M O4YHO-3ao04. hopmM. 0ByyeHusi, ana Hanpasnenun: 010400 -




Mpuknag. matematuka u nHgpopmatuka, 010900 - MexaHuka, 010500 - Mat. obecneyveHne un
aAMUHUCTpUpoBaHue uHdopM. cuctem, 110300 - dyHOameHT. MHopmaTuka U MHGOPM.
TexHonoruu, 010800 - MexaHuka 1 mat. mogenuposaHune, 230700 - MNpuknag. nHpopmaTuka,
080500 - busHec-nHdopmaTnkal / BopoHex. roc. yH-T ; [cocT.: [LA. BuHorpagosa v ap.] .—
BopoHex : WspaTtenbcko-nonurpadgpudecknin uUeHTp BopoHexckoro rocygapCTBEHHOMO
yHuBepcuteta, 2013 .— 32 c. : un. — bubnwuorp.: c.31.

N3paHne Ha gp. Hocutene: OnpefdeneHHbin MHTerpan PumaHa [ONeKkTpoHHbIM pecypc] :
y4yebHO-MeToanYeckoe nocobue ans By3oB : [onsa ctyd. 1 K. O4HOW M 0YHO-3a04. hOPM.
obyyeHus, ans HanpasneHun: 010400 - lMNpuknag. matematuka U umHdopmaTtuka, 010900 -
MexaHwuka, 010500 - MaT. obecneyeHne 1 agMUHUCTPUpoBaHMe MHdopM. cuctem, 110300 -

dyHoameHT.  uHdopmMaTtuka U uHdopm. TexHonorum, 010800 - MexaHuka u  Mmart.
mogenupoBanue, 230700 - [Mpuknag. nHdopmaTtuka, 080500 - BusHec-uHdopmaTukal /
BopoHex. roc. yH-T ; [cocTt.: [.A. BuHorpagosa un ap.] .— BopoHex : WspaTtenbcko-

nonurpadumnyeckn LeHTp BopoOHEXCKOro rocygapcTBeHHOro yumsepeurtera, 2013.

YkpanHckun, [1.C. MeTogbl BbIMUCAEHUST TPOWHBbIX W MOBEPXHOCTHbLIX WHTErpanos.
MpunoxeHna K 3agjayam reoMeTpum U MexaHuku [OneKTpPoHHbIM pecypc] @ y4ebHo-
meToaudeckoe nocobue ana By3oB : [gns cneuymwanbHocten: 010501 - [lpuknagHas
mMatematnka u unHdopmaTtuka, 010901 - MexaHuka] / BopoHex. roc. yH-T ; cocrt.. I1.C.
YkpauHckun, [.A. BuHorpagoBa .— ONeKkTpoH. TekcToBble AaH. — BopoHex : UM, BI'Y, 2011
.— 3arn. ¢ TMTyn. aKkpaHa .— JneKTPOoH. Bepcus ned. nybnukaumm .— CBoboaHbIN JOCTYN K3
nHTpaceTtn BI'Y .— TekctoBbin dann .— Windows 2000; Adobe Acrobat Reader.

N3gaHne Ha ap. HocuTene: MeTtoabl BblYUCNEHUS TPOWHbLIX M NOBEPXHOCTHbIX MHTErpasnos.
MpunoxxeHus K 3aga4yamMm reoMeTpun n MexaHuku : y4ebHo-meToanyeckoe nocobue Ans By3oB
. [ana cneumansHocTen: 010501 - MMpuknagHasg mateMatvka u uHdopmatuka, 010901 -
MexaHuka)] / BopoHex. roc. yH-T ; cocT.: [1.C. YkpauHckun, I.A. BuHorpagosa .— BOpoHex :
WML BIy, 2011 .— 24 c. : vn.

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

10.

BepmaH, I'.H. C6opHKK 3agay4 no Kypcy MatemaTU4ecKoro aHanmsa : yuebHoe nocobue
/ T.H. bepmaH. — 8-e n3g., crep. — CaHnkr-lNeTtepbypr : JlaHb, 2019. — 492 c. — ISBN
978-5-8114-0657-9. — TeKCT : 3NEKTPOHHbIN /[ InekTpoHHO-OnbnmuotevyHaa cucrtema
«Jlaub» : [canT]. — URL: https://e.lanbook.com/book/111199 (gaTta o6palieHus:
07.10.2019). — Pexum goctyna: ang aBTopus. Nonb3oBaTenemn.

11.

YkpaviHckun, [1.C. OcHOBHble MeToAbl BbIYUCNEHUA HeornpeaerieHHbIX WHTerpanos
[OnekTpoHHbIN pecypc] : y4ebHo-meToamnyeckoe nocobue ansa By3oB : [4ns cTyg. 1 K.
OYHOW N O4YHO-3a04HON hopM 0BydeHna hak. Npuknag. MatemaTuki, MHOOPMaTUKN K
MexXaHuKM ; onst HanpaeneHun : 010500 - Mart. obecnevyeHne U agMUHUCTPUPOBaHME
nUHdopM. cuctem, 010300 - PyHaamMeHTarnbHble MHPOPMaTUKa U MHAOPM. TEXHOITOTUU;
01400 - TMpuknagHas matematuka M WHpopmaTtuka, 010800 - MexaHuka n mar.
mogenunposaHue, 230700 - lNpuknag. nHgopmatmka, 010900 - MexaHuka, 080500 -
BusHec-uHdopmaTukal / BopoHex. roc. yH-T ; cocT.: IN.C. YkpauHckmi, 3.J1. WnwkuHa ,
A. BuHorpagoBa .— O3neKTpOH. TeKkcToBble AaH. — BopoHex : W3gatenbcko-
nonurpaduyeckuin LeHTp BopoHexckoro rocygapCrBeHHOro yHusepcuteta, 2013 .—
3arn. ¢ TuTyn. akpaHa .— CBoboaHbIn gocTyn u3 nHrtpacetn BI'Y .— TekcToBbiv chann
— Windows 2000 X Adobe Acrobat Reader —
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m13-173.pdf>.

12.

JlapuH, A.A. 3alayu u ynpaxHeHus 0 Mamemamu4yeckoMy aHanu3y : y4ebHo-
memoduyeckoe rocobue o cneyuanbHocmam 010501(010200) - [lpuknadHas
mMamemamuka U uHgopmamuka, 010901(010500) - MexaHuka, 010203(351500) -
Mamemamuyeckoe obecnedyeHue u aOMuHUCMPUPOBaHUE UHPOPMaYUOHHbIX cucmem
| BopoHexx. 2oc. yH-m; cocm.. A.A. JlapuH, I"'A. BuHoepadosa .— Boponex : JIOI BrY,
2005 — 23 C. — bubnuoep.: c.22 —
http://www.lib.vsu.ru/elib/texts/method/vsu/nov05112.pdf

13.

Bunoepadoea, I'A. 3adaHus 0ns Kypcoeol pabombl 0 MamemMamu4yecKkoMy aHarnusy
(uHMezpanbHoe ucyucrieHue yHKUUU MHO2UX NePeMeHHbIX) . y4ebHO-memoduyeckoe
rnocobue 0ns eysoe | BopoHex. 2oc. yH-m; cocm. [A. BuHoepadosea [u Op.] .—
BopoHex : urily Bry, 2008 — 44 c. — Bubnuoep.:
c.44:http://www.lib.vsu.ru/elib/texts/method/vsu/m08-15.pdf

14.

BuHorpagoBa, I'.A. Psaabl Pypbe (NOCTpOEHME U CXOANMOCTL) [ONEKTPOHHbIN pecypc] :




yyebHO-MmeToanYeckoe nocobue Ansi By3oB : [4na cTyd. dak. npuknag. matemMaTvku un
MexaHukn BripoHex. roc. yH-ta Bcex popM o0bydeHuns, n3y4yarLmx Kypc MaT. aHanuaa,
ana cneunansHocTen: 010501 - MpuknagHas maTeMatuka u nHdopmatuka, 010503 -
Mart. o6ecneyeHne n agmmHuctpuposanune, 010901 - MexaHuka | / BopoHex. roc. yH-T;
coct.. [.A. BwuHorpagoea, [1.C. YkpauHckun .— BopoHex : WsgaTenbcko-
nonurpadunyecknin LeHTp BopoHEXCKOro rocygapcrBeHHoro yHnsepcuteta, 2009.
BuHorpagosa, [.A. OnpegeneHHbii _nHTErpan PumaHa [ONeKTpOHHbLIM _pecypc]
y4yebHOo-MeToamn4Yeckoe nocobue ans By30B : [Ansa cTya. 1 K. 04HOM 1 04HO-3a04. OPM.
obyyeHus, ans Hanpaenenun: 010400 - lMpuknag. mareMaTtuka U uMHdopMaTUKa,
010900 - MexaHuka, 010500 - MaT. obecneyeHne U agMUHUCTPUPOBAHUE WMHAOPM.
15.| cuctem, 110300 - dPyHOoameHT. MHOpMAaTUKa U UHOpM. TexHonormn, 010800 -
MexaHuka n mat. mogenuposaHune, 230700 - lpuknag. nHdopmartuka, 080500 -
BusHec-nHdopmatukal / BopoHex. roc. yH-T : [cocT.: LA. BuHorpagosa un ap.] .—
BopoHex : M3gatenbcko-nonumrpadondeckmin LIeHTPp BOpPOHEXCKOro rocyaapCTBEHHOIO
yHuBepcuteTta, 2013.

YkpanHckun, N.C. MeTtoabl BbIMMCNEHUS TPOWHbLIX W MNOBEPXHOCTHLIX WMHTErpasnos.
MpunoXxeHus K 3agavyam reoMeTpmum U MexaHuku : y4eOHo-MeToandeckoe nocobue ans
BY30B : [onsa cneumanbHocTen: 010501 - MpuknagHas maTematvka U MHdopMaTUKa,
010901 - MexaHnuka] / BopoHex. roc. yH-T ; cocT.: I1.C. YkpaunHckuin, I.A. BuHorpagosa
.— BopoHex : UMNL By, 2011 .— 24 c. : vn.
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m11-15.pdf>.

Mpenen 6e3 cekpeToB [ONeKTPOHHLIN pecypc] : y4ebHO-MmeToamMyeckoe nocobue : [ans
ctyg. 1 K. O4HOM M O4YHO-3aouHOM popm OOy4yeHus hak. npuknag. MaTeMaTuKy,
MHAOPMATUKN N MexaHUKn ; onga HanpasneHun : 010400.62- MNpuknagHas mateMaTuka
n wuvHpopmaTtmka, 010300.62 - OyHoameHTanbHas WHdopmaTuka WM UHAQOPM.
TexHonoruu, 010500 - MaT. obecneyeHne U aaMUHUCTPUPOBaHUE NHAOPM. CUCTEM, ,
010800.62 - MexaHuka n maT. mogenuposaHune,080500.62 - busHec-nHdopmaTukal /
BopoHex. roc. yH-T ; [cocT.: IN.C. YkpanHckuin n gp.] .— ONeKTPOH. TeKCTOBbIe AaH. —
BopoHex : N3gatenbckui gom BIY, 2015 .— 3arn. ¢ tutyn. akpaHa .— CBoGoaHbIN
[octyn u3 uHTtpacetm BI'Y .— TekctoBbin pann .— Windows 2000 ; Adobe Acrobat
Reader .— <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m15-61.pdf>.

16.

17.

17. Ob6pa3oBaTenbHble TEXHONOMMU, UCNOsib3yeMble Npu peanu3aumum y4ebHOM AUCLMUNIUHBI,
BKNYasa AUCTaHUUOHHbIe obOpa3oBaTenbHble TexHonorun (0OT), anekTpoHHoe obyveHue (J0),
cMellaHHoe oby4eHue):

Mpn noarotoBke K JIEKUMOHHBIM W CEMUHAPCKUM 3aHATUAM, TeKywen U NPOMEXYTOYHOW
aTTecTaumsam cTygeHTy Heobxo4MMo NoNb30BaTbCs KOMMBIOTEPHON TEXHUKOW, MOAKMIOYEHHON K
cetn "MIHTepHeT", co cneayowmnm NporpaMmmHbIM obecneyeHnem:

- onepaumoHHasga cuctema (Windows mnum Linex);

- Microsoft Office unu LibreOffice;

- bpaysep (Mozilla Firefox, unu Internet Explorer, unn Chrome v gp.).

18. MaTepuanbHO-TeXHUYECKOe obecneyeHne ANCLUNIUHbI:

CneunanuanpoBaHHas mebenb (CTonbl, CTyNbA, A0CKA).

[na BbINOMHEHUA caMOCToATENbHOM paboTbl ObydarweMycss npenocTaBnseTca OOCTyn K
KOMMbIOTEPHOW TEXHUKE C BO3MOXHOCTLIO NOAKMNIOYEHUS K ceTn "HTepHeT".

lMepeHOCHON NPOEKTOP, AOKYMEHT-Kamepa.

19. OueHou4HbIe cpeacTBa ANA NpoBeAeHUA TEKYLLEN U NPOMEXYTOYHOW aTTecTauum

MopsiAoK OLEHKN OCBOEHMS oby4atoLmMmncs y4ebHoro Matepuana onpeaensieTcs cogepxaHmem
creayoLwmnx pasgenos ANCLUMNIUHDI:

Ne HanmeHoBaHue pasgena KomneTeHu Minpukatop(bi)
o/ AVCLANMVHBI (MOZYS) ns(n) pocTmxkeHnsa | OueHouvHble cpeacTBa
KOMMeTeHummn
1. | Obwme maTemaTmyeckue YK-1 NYK-1.1. lNepeyeHb sonpocos
NOHATUA, HeobxoanmMble Ans OlK-1 NYK=1..2. lNpakmu4eckoe




o WHankaTop(bl)
| i ey ey | Aol | Oueroune coescr
KOMMeTeHuunn
N3ydeHnss MaTeMaTUYeCcKoro MOIK-1.1. 3adaHue
aHanusa NOTK-1.2.
NOrK-1.3.
NOTK-1.4.
2. | MNMpegen n HenpepbIBHOCTb YK-1 NYK-1.1.
DYHKUMA N OTOBPpaXKeHUN. OrliK-1 NYK=1..2. KoHmponbHas paboma
Mpenen NOrMK-1.1. Neo 1
nocrieaoBaTeNnibHOCTM TOYEK. NOTK-1.2. lNepeyeHb goripocos
NOTK-1.3. lpakmuyeckoe
NOTK-1.4. 3adaHue
3. | OndhbdepeHumnanbHoe YK-1 NYK-1.1.
ncumcrneHne PyHKUNM ogHom OrliK-1 NYK=1.2. KonmponbHas paboma
BELLECTBEHHOW NepeMeHHOoM MOTMK-1.1. Ne 2 [NepeyeHb
NOTIK-1.2. 80r1pocos
MOTMK-1.3. lpakmuyeckoe
NOTK-1.4. 3adaHue
MpomexxyToyHasa aTTecTaums KUM [lNepeyeHb sornpocos
dopma KOHTpoNnsa — 3a4eT, IK3aMeH Fpakmieckoe-3adarte
4. | HeonpeaeneHHbIn nHterpan YK-1 NYK-1.1.
YHKLUN OOHOM OlK-1 NYK=1..2. KoHmponbHasi paboma
BELLEeCTBEHHON NepeMeHHOon MOMK-1.1. Ne 3 lNepeyeHb
NOMMK-1.2. 80rpocos
MOTMK-1.3. lNpakmuyeckoe
VMOTIK-1.4. 3a0aHue
5. | WHTerpupyemocTb no YK-1 NYK-1.1.
PumaHy yHKUuuun ogHom OrK-1 NYK=1..2. KoHmpornbHasi paboma
BeLLECTBEHHOW NepeMeHHomn NOTMK-1.1. Ne 4 [NepeyeHb
Ha oTpeske. OnpegeneHHbIn NOTMK-1.2. 80r1poCco8
nHTerpan Pumana MOTIK-1.3. lpakmuyeckoe
MOTIK-1.4. 3a0aHue
6. [ HecobcTBeHHbIN MHTErpan YK-1 NYK-1.1.
OT PyHKLUMM O4HON OlK-1 NYK=1..2. KoHmponbHasi paboma
BELLECTBEHHOW NepeMeHHOMn NOMK-1.1. Ne 4 [NepeyeHb
NOrMK-1.2. 80rpocos
NOrMK-1.3. lNpakmuyeckoe
VIOI'IR-1.4. 3a0aHue
7. | AndppepeHunansHoe YK-1 NYK-1.1.
ncuncrneHmne oyHkumin OrlK-1 NYK=1..2. KoHmpornbHasi paboma
MHOTIMX BeLeCTBEHHbIX NOMK-1.1. Ne 5 lNepeyeHb
nepemMeHHbIX NOTIK-1.2. 80r1poco8
MOTIK-1.3. lMpakmuyeckoe
VOI'IK-1.4. 3a0aHue
8. [ Yncnosble pagbl YK-1 NYK-1.1.
OrK-1 NyK=1..2.
NOMK-1.1.
NOrMK-1.2. lNepeyeHb gornpocos
NOTK-1.3. lNpakmuyeckoe
MOTTR-T.Z. 3a0aHue
[MpomexxyToyHas aTTecTapms KUUM Oepeyers 80Apocos
hopmMa KOHTPONS - 3a4eT, 9H3ameH lMpakmyiyeckoe 3adaHue
& PYRRONOHAATTEAEIE YRt HYR=1-1 RoHmporibHas paboma
nocnegoBaTerbHOCTU U OlK-1 NyK=1..2. Ne 6 lNepeyeHb
dyHKUMOHanNbHbIEe pAabl NOTK-1.1. 80oripocos




WHankaTop(bl)

Ne HaumeHoBaHue pasgena KomneTeHL 0
OCTMXKEeHnsa LleHO4YHble CpeacTBa
n/n ANCunnnHbl (Mogyns) na(un) KpC')MI'IeTeHLI.VIVI
NOTK-1.2. lMpakmuyeckoe
MOTMK-1.3. 3adaHue
NOTK-1.4.
10. | CteneHHble paabl YK-1 NYK-1.1.
OnK-1 | UYK=1..2. KoHmponbHasi paboma
MOTMK-1.1. Ne 6 [Nepeyerb
NOTK-1.2. 80rpocos
NOTK-1.3. lNpakmu4eckoe
NOTK-1.4. 3adaHue
11. | KpyBonuHenHble uHTerpansl YK-1 NYK-1.1.
ONK-1 | MYK=1..2. KoHmponbHas paboma
MOTMK-1.1. Ne 7 [Nepeyerb
NOTK-1.2. 80rpocos
NOTMK-1.3. lNpakmu4yeckoe
NOrK-1.4. 3adaHue
12. Mepa »XopaaHa. YK-1 NYK-1.1.
OrnK-1 NYK=1..2.
MOrMK-1.1.
NOIK-1.2. lNepeyveHb eonpocos
MOTIK-1.3. lpakmuyeckoe
NOTMK-1.4. 3adaHue
13. | KpaTHble nHTerpansbl YK-1 NYK-1.1.
OnK-1 | UYK=1..2. KoHmponbHas paboma
MOTK-1.1. Ne 6 Nepeyerb
NOTK-1.2. e8oripocos
MOTIK-1.3. lMpakmuyeckoe
NOTK-1.4. 3adaHue
14. | MoBEPXHOCTHbIE UHTErparbl YK-1 NYK-1.1.
OlK-1 NYK=1..2. KoHmponbHasi paboma
MOTMK-1.1. Ne 7 lNepeyeHb
NOTK-1.2. 80rpocos
NOTMK-1.3. lMpakmuyeckoe
NOrK-1.4. 3adaHue
15. | SnemeHTbI TEeopUn nons YK-1 NYK-1.1.
OrK-1 NyK=1..2.
MOIMK-1.1.
NOTMK-1.2. lNepeyeHb soripocos
MOTIK-1.3. lpakmuyeckoe
NOTK-1.4. 3adaHue
16. | NHTerpansl, 3aBucaLimne oT YK-1 NYK-1.1.
napametpa OrK-1 NYK=1..2. KonmponbHas paboma
MOrMK-1.1. Ne 8 NepeyeHb
NOrK-1.2. 80r1poCco8
NOTK-1.3. lNpakmu4eckoe
NOrK-1.4. 3adaHue
17. | Pagbl ®ypbe. YK-1 NyK-1.1.
OllK-1 NyK=1..2. KoHmponbHas paboma
MOTMK-1.1. Ne 8 NepeyeHb
NOTIK-1.2. 80rpocos
MNOTK-1.3. lNpakmu4eckoe
NOTK-1.4. 3adaHue

lMpomexyToyHaa aTTecTauus
cdhopma KOHTpONS - 3a4eT, IKIaMeH

KM [lepeyeHb soripocos

Npakmuyeckoe 3a0aHLIe
Hpakmu4yeck aoaHU




20 TunoBble OLEHOYHbIE cCpeAcTBa U MeToAMYECKUe MaTepuanbl, onpegensilowme npoueaypbl
oLueHMBaHuA

20.1 TeKyWwMn KOHTPOJIb yCNEBaeMoOCTH

KoHTponb ycneBaeMocTy Mo ANCLUMNITMHE OCYLLECTBNSIETCSA C MOMOLLbIO CreAYOLNX OLLE@HOYHbIX
cpencTs:

KoHTponbHas paboTa. NepeyeHb BonpocoB. [pakTnyeckne 3agaHus.

1 CEMECTP

MWHOBPHAYKW POCCUW
®EOEPAINBHOE MOCYOAPCTBEHHOE BHOMKETHOE OEPA3OBATENBHOE YYPEXKOEHVE
BbICLLEIO OBPA30OBAHUS
«BOPOHEXXCKWUW rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Pre0Oy BO «BI'Y»)

Kadbenpa matemaTmyeckoro u npuknagHoro aHanuaa
(HaumeHosaHue kaghedpsl)

KomnneKkT 3agaHui Ana KOHTponbHoW pa6oTbl Ne 1

no ancumnnvie b61.0.11 MatemaTnyeckun aHanus

Tema [lpenen

BapuaHT 1
1. Oatb onpefenexue B kBaHTopax a = limx, .
n—oo
2. [lokasaTtb, ncnonbays onpegenexue, yto limlgn =+
n—oo

y @2n+)H(2n + 2)!

3. Havitv npepen nocnenoBaTensbHOCTU X, =
(2n +3)!
4, 3anucatb B TepMuHax HepaseHcTB lim f (X) = oo
X—a
5. Haitv npegen  liM x(yXx* +1  x).
X—>+00

N . X? Bx+1

6. Hantv npegen lim———
x>o X+ 7
BapwuaHT 2
1. Natb onpenenenve B kBaHTopax limx, =a 0.
n—oo
n2
2. [okasaTb, ucnonb3ysa onpegenexune, 4to lim—— =
e 41

y :»1000n
3. Havitn npegen nocnegoBaTenbHOCTU %lj{.} 02 +1
4. 3anucatb B TepMmmHax HepaseHcTB lim f(x) = A

x> ©
.2 Nx 3
5. lim——.
x=>7 X 49
. X2 2x

6. lim

-2 X2 4X+4



MWHOBPHAYKW POCCUW
®ENEPAINBHOE MOCYOAPCTBEHHOE BHOMKETHOE OEPA3OBATENBHOE YYPEXKOEHVE
BbICLLEIO OGPA3OBAHUSA
«BOPOHEXXCKWUW rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

Kad)enpa MaTeMaTn4eCcKoro 1 rnpukKnagHoro aHanm3sa
(HaumeHosaHue kagedpbl)

KomMmnnekT 3agaHuMi Ans KOHTponbHOM paboTbl Ne 2

no ancumninuHe B51.0.11 MaTtemaTtu4eckun aHanus

Tema WccnepoBaHue oyHKLNN

BapuaHT 1
Hantn nponssoaHyto dyHkumm siny/1l X2
Hatn nponssoaHyto dyHkumm (arcsinx)™*
cos(nx)

2x> x?

Hantn Touku paspbiBOB YHKUUN Y = N YCTaHOBUTb UX pof

X

y . X
Haiitn npegen lim
-1 |n X

limXCcosXx__sinx
3

Hawntu npegen " X

BapuaHT 2
Hantn nponsBogHyto dpyHkumum sin(arctgx)

HaiiT npoussoaHyto dyHkumm (1 x*)"

sin x

HainTu Toukmn paspbiBos dyHkum y =€ ' 1 ycTaHoBuTb nx pog,

2
§ .|, arcsin XY/X
Hantn npegen lim
x—0 X }
. .t
Haiitn npenen lim-2%
x-n 199X

Kputepuun oueHKu:

OLIEHKa «OTIIMYHO» BbICTABMISAETCS, €CMN PeLLeHbl Bce 3a4auu;

- OLIEHKa «XOpOLUO» BbICTABMSAETCS, €CMN He pelleHa oAHa U3 3aay

- OLEHKa «y[OBNETBOPUTENBHO» BbICTABIISIETCS, €CNN PeLLeHbl TPW 3a4auu;
OLIEHKa «HeyOoBNEeTBOPUTENBEHO» ECINN PeLLEHO MEHee Tpex 3aaay

2 CEMECTP
MNWHOBPHAYKN POCCUA
®ENEPAITbHOE MOCYOAPCTBEHHOE BIOMKETHOE OBPA3SOBATETBHOE YYPEXXOEHUE
BbICLLENO OEPASOBAHUA
«BOPOHEXCKWU rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «Br'Y»)



Kacbenpa MaTeMaTn4eckoro 1 rpuknagHoro aHarnn3sa
(HaumeHosaHue kaghedpbl)

KomnneKT 3agaHui AnsA KOHTponbHOW paboTbl Ne 3

no ancumninvHe B51.0.11 MaTtemaTtuyeckun aHanus

Tema HeonpegeneHHbln nHTerpan

BapuaHT 1

2 41 de
J1 X '

2.  Hawntu egdx.
716 e*

1. Bblucnutb _[

3. Bbluucnutb _[ezxxdx.

dx
4. Bblmcnutb _[—
x(@L+x)
BapuaHTt 2
dx
1. BblMucnutb _[ .
xIn x

dx
2. Han —
anTm j\/; Ty
3. Bblumcnutb jxln(x)ﬂx.

4. Hantm Isin XCcos” xdx .

MNHOBPHAYK POCCUA
®EOEPAITbHOE MOCYAAPCTBEHHOE BIOMKETHOE OBPA3OBATE/TbHOE YYPEXXOEHUE
BbICLLEMO OEPA3OBAHUA
«BOPOHEXCKWUA rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «Br'Y»)

Kadbenpa matemaTmyeckoro u NnpuknagHoro aHanuaa
(HaumeHosaHue kaghedpbi)

KomMmnnekT 3agaHuMin ansa KOHTponbHoOM paboTbl Ne 4

no amcumnnvHe B1.0.11 MaTtemaTtuyeckun aHanus

Tema OnpegeneHHbI MHTerpan

BapuaHT 1



a
1. Bbluncnutbs Ix\/az x2dx.
0

0
2.  Bbluncutb I(x+ 2)° In(x + 2)dx.
1

J1~ xdx

3.  Bbluvcruts |———.
XS+ X+1

- 2a
4. Hantv nnowanb, orpaHNYeHHYIo KpUBbIMU - Y = ?cos X, y=atgx, x=0.

BapuaHT 2
L xdx
I x* +1
Bbluncnurb 0 )
(x 1)dx

3
7
Bbl‘-II/ICJ'II/ITbJ
0 VX2 +1

1
Bbluncnutb JX arctgxadx
0

4. Haiitn nnowaab, orpaHNyeHHylo kpuebiMmn - Yy = X% *, y =0, x=2.

MWHOBPHAYKM POCCUA
®EAEPAITBHOE MOCYOAPCTBEHHOE BIOIMKETHOE OBEPA3OBATEBHOE YYPEXXOEHUE
BbICLLEIM O OEPA3OBAHUA
«BOPOHEXCKWUW rOCYQAPCTBEHHbIA YHUBEPCUTET»
(PreOyY BO «BI'Y»)

Kaq)ep,pa MaTeMaTn4ecKkoro 1 rnpukKnagHoro aHanmsa
(HaumeHosaHue kagheodpbl)

KomnneKT 3agaHui Ana KOHTponbHowu pa6oTbl Ne 5

no amcumnnuHe B1.0.11 MaTtemaTtuyeckun aHanus

Tema [OuddepeHumansHoe ncumcneHne pyHKUMM MHOrMxX BeLLLeCTBEHHbIX NepeMeHHbIX
Tema [JuddepeHumanbHOe ncuncreHne PyHKLUMM MHOMMX BELLECTBEHHbIX NepeMeHHbIX

BapuaHT 1

X
1. Haintu yacTHble NpounsBoAHbIe MEPBOIO U BTOPOrO NMOPSAKOB (DYHKUMM U = —

y’
2. Hantu auddepeHumans Nepsoro 1 BTOPOro NopsiakoB yHKLUMK U = Iny/ x> +y? .



. Haittn rpagueHT dyHkumm z = x> y* B Touke M (31).

. MlccneposaTh Ha akcTpeMyM (DyHKUMIO ABYX NEPEMEHHBIX Z = X’ (y 1)2 :

BapuaHT 2
. HainTu yacTHble NpousBoaHbIE NEPBOro 1 BTOPOro NOPSAKOB PYHKLUMM U =/ X* +y? .

2. Hawtu gudpdepeHumansi nepBoro 1 BTOPOro NopsiakoB yHKUMM U =e* .

3. Hantn rpagneHTt q)yHKLl,,,,Vl Z= In(x2 + y2)

MccnenoBaTh Ha aKCTPEMYM OYHKLMIO ABYX NepeMeHHbIX Z = X2+ y°  3xy.

Kputepun oueHKu:

OUeHKa «OTJIMYHO» BbICTaBNAETCA, €CIN pelleHbl BCe 3ada4u;

- OLleHKa «XOpoLlo» BbICTaBIIAETCA, €Clin He pelleHa oaHa U3 3adav,
OUeHKa «yaoBneTBOpUTENIbHO» BbICTaBNAETCA, €ClM1n peLlleHbl ABe 3aavyu,
OUeHKa «HeyOoBneTBoOpuUTesibHO» eCiin pelleHo MeHee ABYX 3agad

3 CEMECTP

MWHOBPHAYKN POCCUU
®ENEPAIBHOE MOCYOAPCTBEHHOE BHODKETHOE OBPA3SOBATEJIbHOE YYPEXXOEHUE
BbICLLEMO OEPA3OBAHUA
«BOPOHEXCKWUW TOCYAAPCTBEHHbIA YHUBEPCUTET»
(PrbOyY BO «BI'Y»)

Kadbegpa matemaTmyeckoro u NnpuknagHoro aHanuaa
(HaumeHosaHue kaghedpbl)

KomnneKT 3agaHui AnA KOHTponbHoW pa6oTbl Ne 6

no aucumnivdHe B51.0.11 MaTtemaTtuyeckun aHanus

Tema CreneHHble N PyHKUMOHamNbHbIE psiabl, KpaTHbIe UHTerparbl.

BapuaHT 1

[aH dyHKUNOoHanbHbIN pssa

X 4x\14x\ 1[4 xY
TX+2 3&7x+2)| 7x+2) T )

+....
1 [7)4- 2 | NcecnepoBatb cxoanmocTb psiga B Todkax X=0 n x=1.
l/Iccnep,oaaTb CXOD,I/IMOCTb CTeneHHoro pana

(x 2 (¢ 2 S(x D)o S (xr2)

. Bbl‘-II/ICJ'II/ITb ,UXIn ydxdy, ecnu o6naCTb D - npsimoyronbHuk 0< x<4,1<y<e.

D
e In x

. IaMeHUTb NopsaoK MHTErpupoBaHNs B MHTErpane IdXJ. f(x,y)dy.
1 0



. Mepenas kK nonaApHbLIM KoOpAUHaTaM, BbIYUCNUTL ABOMHOW UHTerpan J.J.sz +y*dxdy, ecnm D- |
D

yeTBepTb kpyra X° + y® < a’.

BapuaHT 2
1 1 1

=+ -+ =+t —
1+x° 1+x° 1+X 1+X

. Hantu obnactb cxognmocTtu psga

. ViccnepoBaTh cxoaumocTs cTenenHoro pada 1(x 5} 2i(x 5) 3!(x 5)'+.. n!(x+5)’
n

. Bbluncauts ﬂ(cosz X +sin? y) dxdy , ecrm obnacts D - kBagpaT 0< x s%, 0<y< n

D
1 1 x?

. \3aMeHnTb Nnopsagok MHTErpnupoBaHns B UHTerpane jdx I f (x, y)dy.

1 e

. MNepenga K NoNApHLIM KOOPpgMHaTaM, BblYUcHUTb ABOWHON yHTerparl ﬂln(xz + y2 )dxdy, ecn
D

D - konbLO Mexay okpyxHocTammn X2 +Yy2=e’ n x> +y?<e’.

MMHOBPHAYKU POCCIU
®ENEPAIIBHOE MOCYOAPCTBEHHOE BHODKETHOE OBPA3SOBATEIIbHOE YYPEXIOEHUE
BbICLLUEI O OEPA3OBAHUA
«BOPOHEXCKWUW TOCYQAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

Kaq)enpa MaTeMaTn4ecKkoro 1 rnpukKnagHoro aHanmsa
(HaumerosaHue kaghedpebl)

KomnnekT 3agaHun ans KOHTPONbHOW paboTbl Ne 7

no ancumnnanHe B1.0.11 MaTemaTuyecku aHanus

Tema KpI/IBOJ'IVIHeIZHbIe N NMOBEPXHOCTHbIE UHTErpan.bl.

BapuaHT 1
BbluncnnTb I(x y)ds, rae K - otpesok npsimori o1 A(0;0) go B(4;3).
K

=

2. BblUMCNUTL KPUBONMMHENHBIA MHTErpan IZxdy 3ydx, ecnu K - KOHTyp TpeyromnbHuka ¢
K

sepwuHamn A(L2), B(31), C(25).
3. Mpumenss dopmysy FpyHa, BbIMNCAUTS | :d":z(x2 + yz)dx+(x+ y) dy,ecm C - KOHTyP
C

TpeyronbHuka ¢ sepwuHamu L(L1), M (2;2), N (13), npoberaembiit NpoTvB X0Aa YaCoBOIA

CTpenkw.
4. Bblumcnuts | = ”(Xz + yz)jS , TAe S - YaCTb KOHWMYECKOi MoBepXHOCTU Z° = X + Y7,
S

3aKnyeHHon Mexay nnockoctamm z=0un z=1.

BapwuaHT 2
1. Bblumcnutb Ixzydy y’xdx , ecnm X +/cost , y =+/sint, ogtg%_

K



=

w

=

N

w

2. BbluMCAMTb KpyBONUHENHbIA UHTerpan jydx (y xz)dy, ecnou K - gyra napabonpbl
K

y=2x x?, pacnonoxeHHas Hag ocblo OX 1 npoberaemas no Xofy 4acoBoii CTPenkKM.
3. TMpumenss dopmyny puHa, BLIMUCTINTS I x?yd% xy’dy, rae C- okpyxHocTs X*+Yy> =R
C
npoBeraemas NpoTVB XOfa YaCOBOWN CTPEIKM.

4. Bblumcnutb uHTerpan | :I x*y?zdxdy no BepxHeit CTOpPOHe BepXHeit NOMoBUHbLI cehepb!
S

X +y*+2° =R’

MMHOBPHAYKU POCCINU
SEOEPAINBHOE MCYAAPCTBEHHOE BIOXETHOE OBPA3OBATENBHOE YHPEXXOEHUE
BbICLLUEI O OEPA3OBAHUA
«BOPOHEXCKWUW TOCYQAPCTBEHHbIA YHUBEPCUTET»
(PreoOy BO «BI'Y»)

Kacbenpa MaTeMaTn4eCcKkoro 1 npukKnagHoro aHanmsa
(HaumeHosaHue kaghedpsl)

KomnneKkT 3agaHui Ansa KOHTponbHoW pa6oTbl Ne 8

no amcumnnuHe B51.0.11 MaTtemaTtuyveckun aHanus

Tema WVHTterpansl, 3aBucslume ot napameTpa; psagsl dPypbe.

BapuaHT 1
1 1
arctgx j dy =, X#0, BbluMCnUTL nHTErpan J.
01+x2y X 1 x?°

0

arctgx
Monb3ysack hopmynomn g dx

X

0
o 2
Bbluncnutb uHTerpan dunepa- lNyaccoHa | = J.e “dx.
0

Boiumcnuts 1°(5/3)-1'( 5/3).
Pa3noxuTb B psg ®ypbe nepuogmyeckyto pyHkumio f (x) C Nnepvoaom 21 , 3afiaHHyto B
untepsane ( m;n ) ypasHernem f (X)=m+X.

Pasnoxutb B psia Pypbe neproanyeckyto hyHKUMIo, 3aaaHHyto Ha nonynepvoge [0;2]
2
ypasHernem f (X)=x %

BapuaHT 2
K inAx TsinAx
Hairn 1 (k1) =[e “ 2% ay w1, (0) = [0y
amm(,)!e . xml()!x X

0 XZ &;
Hantn | (X):J.e ¥ dx ¢ nomolubio AnddepeHLMpoBaHUs No napameTpy.
0

Mokasatb, 4YTO F\Il + p) fLEl p} n .
2 ) 2 COS pr

2



4. Pa3snoxutb B psg Pypbe neproamnyeckyto yHkumo f (x) C nepuoaom 2 ,3afaHHyto Ha

cermente [ 11] ypasHennem f (x)=x".

5. Pasnoxutb B psg ®ypbe nepuoamnyeckyto pyHkumio f (X) C Nepuoaom 21 ,3aaHHyto Ha

cermente [ m;n | ypasHeHnem f (x)=e”.

Kputepun oueHKu:

OLeHKa «OTNIMYHO» BbICTABMNSETCSH, €CMNY PeLLEeHbl BCE 3a4a4u;

- OLEHKa «XOpOLLO» BbICTaBMNSETCS, ECMN He peLleHa oaHa 13 3agay;
OLIEHKa «yOOBNETBOPUTENBHO» BbICTABNAETCS, €CMU PeLUeHbl TPU 3aaauu;
OLIEHKa «HeyOoBNeTBOPUTENBEHO» ECINN PeLLEeHO MeHee Tpex 3aaau.

20.2 NMpomexyTo4yHas aTrectaums

MpomexyToyHas aTTectaums No AUCUMUMNINHE OCYLLIECTBNSAETCS C NMOMOLLbIO CrieayHLLmX
OLEHOYHbIX CpeacTB:

KOHTPOJbHO-U3MeputenbHbIn matepuan (KVMM)
(HaumMeHosaHue OUuEeHOYHO20 cpedcmea MPoMeXXymo4YyHoU ammecmauuu)

1 cemecTp
dPopma KOHTPOSILHO-U3MEPUTESILHOro MaTepuana

YTBEP>XXOAKO
3aBeaytowmn kadegpon

nodnuck, pacwughposka nodnucu

20

HanpaeneHvne noaroToBkuM / cneynanbHOCTb
01.03.02 TllpuknadHas Mmamemamuka u UHghopmMamuka

Oucunnnuna B1.0.11 Mamemamuyeckuli aHasu3
dopma 0byyeHus o4yHas

Bua koHTpons 3K3ameH

Bup atTecTaunu npomexyTtoyHasn Ne 1

KoHTponbHo-usmepurtenbHbin matepman Ne__

1. Bonpoc 13 cnmucka BonpocoB K 3k3aMeHy ¢ HomepoM ¢ 1 no 66
2. Bonpoc 13 cnncka BornpocoB K 3k3aMeHy ¢ Homepom ¢ 67 no 106
3. 3apada 13 cnucka 3agad K 9K3aMeHy.

CocTtaButenb n.0. bamunusa

(noanuce)

20 T

Bonpochbl k ak3ameHy (KUM Nel)

no aucumnnuHe b1.0.11 Mamemamuyeckuli aHanu3

|1. BbickasbiBaHust. Onepaumm Hag  BbicKasbiBaHuamu. CBoOWCTBa  onepauumn Han|




BbICKa3bIlBaHUSAMM (O4HO M3 CBOWCTB AoKas3aThb).

2. OnemeHTbl Teopun MHoxecTB. Onepaumum Hag MHoxecTBamu. CBOWCTBa onepauun Hag
MHOXecTBaMK (O4HO M3 CBOWCTB AokasaTtb). CokpalleHHble 0603HayYeHns gnsi Cymm, Npou3BeneHun,
00beanHeHnn, nepecevYeHunin.

3. OtobpaxeHusi. OyHkuun. Cropbekuma. UMHbekums. buekuma. Obpas MHoxecTBa npu
oTobpaxeHmn. MHOXeCTBO 3HadyeHun oTtobpaxeHua. O6patHoe oTobpaxeHue. CyxeHue
oTobpaxeHusi. Komnoaunuunsa otobpaxkeHui. 'padmnk otobparkeHus.

4. HeonpeneneHHble BbickasbiBaHUsi. KBaHTOpbI CyLecTBOBaHMSA U BCeOOLHOCTU. [paBuno
OTPULAHNS BbICKa3blBaHWUsl, 3anMCaHHOrO C MOMOLLbID KBAHTOPOB. Jlormyeckoe cnegoBaHuve.
OTpuuaHune normyeckoro cnegosaHus. Heobxogmumoe ycnosue. [JoctatovHoe ycnosue. ObGpaTHas
TeopemMa. Heobxogumoe 1 4OCTaTO4YHOE YCIoBUME.

5. MHOXeCTBO BeLLECTBEHHbIX YMcen. AKCMOMa MOSHOThI (HEMPEPLIBHOCTN) MHOXECTBA BCEX
BELLECTBEHHbIX yncen. Moaynb BeLeCTBEHHOro 4yucra u ero reomeTpudeckuin cmbicn. CBomncTBa
moayns. N3obpaxeHne BeLLECTBEHHbIX YNcen 4ONYCTUMbIMU AECATUYHBIMU Ap00sMuU. [TpoMeEXyTKN.

6. OrpaHnyeHHble 1 HeorpaHW4yeHHble MHOXEeCTBa YMCNOBOW NPAMOW. TOYHbIE rpaHu
4YUCNOBbIX MHOXeCTB. KoppeKTHOCTbL onpeerneHus. Nepexon K TOYHbIM FpaHsM B HepaBEeHCTBaX.

7. MeTon matematumyeckon nHaykummn. dopmyna 6mHoma HeloToHa.

8. OKBMBaneHTHble MHOXecTBa. CYeTHble MHOXeCTBa. CHETHOCTb MHOXECTBA paLMoHasnbHbIX
yncen. Teopema KaHTopa 0 HECYETHOCTU MHOXECTBA BELLECTBEHHbIX Ynucen. MHoXecTBa MOLLHOCTU
KOHTUHYYM.

9. MpuHUMN  BNOXEHHLIX OTPE3KOB. TeopemMa O CyLEeCTBOBaAHUM OOLWIEA  TOYKM
CTArMBalOLLENCs CUCTEMbI OTPE3KOB.

10. MpuHUMN  BFOXEHHbIX OTPE3KOB. TeopemMa O €OVHCTBEHHOCTU O6Len  TOoukM
CTArMBalOLLENCs CUCTEMbI OTPE3KOB.

11. Apucdmetmyeckoe npocTtpaHctBo R" . OcHOBHble onepauuMn Hag  3neMeHTamu

apudmeTuyeckoro npoctpaHcTea R" u ux ceonctea. CkansipHoe npovssefeHve BekTopoB B R" 1 ero
ceoncTBa. Cnyyan n=1, 2,3. OtobpaxeHns R" — R". KoopanHaTHble pyHKLUN.

12. CkansipHoe npoussegeHve BektopoB B R" 1 ero csoictea. Hopma Bektopa B R" 1 ee
cBoncTBa: HepaBeHcTBO Kowwu-byHsakoBckoro-LlBapua, OCHOBHble HepaBeHCTBaA [And  HOPM.
PaccTtosiHne mexay Toukamm B R" n ero ceorictBa. MeTpuyeckoe npoctpaHcTBo R" . OToGpaxeHus
R" — R™. KoopauHaTHble DyHKLUK.

13. CumBonbl “+«” "-x” “w” PaclumpeHHas yMcrnoBas npsimasa. PacwmpeHne npocTpaHcTBa
R". OkpecTHOCTM TodeKk B npocTpaHcTBe R" 1 Ha 4yucrnoBoi npamoin. OKPeCTHOCTM BeCcKOHEYHbIX
3aneMeHToB. TeopemMa 0 BIOXEHUN OKpecTHocTen. CBOMCTBO OTAENMMOCTH No Xaycaopdy.

14. Buabl ToYeK M MHOXeCTB B npocTpaHcTBe R". BHyTpeHHss Toyka MHOXecTBa.
OTkpbITble MHOXecCTBa. [lpegenbHas TO4Yka MHOXeCTBA. 3aMKHYTOE MHOXEeCTBO. W3onuposaHHas
TOYKa MHOXECTBA.

15. Mpenen oTtobpaxeHus, onpeaeneHHOro Ha MHOXEeCTBE METPUYECKOro NPOCTPaHCTBa CO
3Ha4YeHMsAMM B MEeTpU4eckom npoctpaHcTee (onpegenexue no Koww). HenpepbiBHbIE 0TOGpaxeHus B
Touke. Mpenen otobpaxeHuini R" — R™. KoHeuHble 1 GeckoHeuHble npeaenst. MNpeaen no MHOXeCTBY.
OrpaHuyeHHOCTb oOToOpaxeHna R" — R™, umelowero KOHe4YHbIA npegen B TO4YKe, B
OKPEeCTHOCTU 3TOM TOUKM.

16. Mpenen oTtobpaxeHus, onpedeneHHOro Ha MHOXecTBe METPUYECKOro NpoCTpaHCTBa Co
3Ha4YeHMsIMM B METpPMYECKOM nNpoCcTpaHcTBe (onpegeneHne no Kowwn wn ero reomeTpuyeckas
TpakToBKa). HenpepbiBHblE OTOGpaxeHus B Touke. MNpenen otobpaxeHuini R" — R™. KoHeuyHble u
BeckoHeyHble npegensl. MNpegen no MHoxecTBy. EAMHCTBEHHOCTL Npeaena.

17. Mpenen oTtobpaxeHus, onpedeneHHOro Ha MHOXeCTBe METPUYECKOro NpoCTpaHCTBa Co
3Ha4YeHMs MM B METPMYECKOM npocTpaHcTBe (onpegeneHne no Kowwn wn ero reomeTtpuyeckas
TpakToBKa). HenpepbiBHble OoTOOpaxkeHuss B Touke. Mpenen otobpaxeHuin R" — R™. KoHe4yHble u
GeckoHeuHble npegenbl. [lpegen no MHoxecTBy. Kputepum npepgena v HenpepbiBHOCTU
OTOOpaXeHM B TepMUHAX KOOPAUHATHbLIX (PYHKLMHA.

18. BeckoHe4yHO Manble B Touke pyHKumMm R" — R. CBA3b NOHATUS GECKOHEYHO Maron B
TOYKE (PYHKUUMM C MOHATMEM npedena dyHKUMM B 3TOW Touke. ApudmeTndeckne CBONCTBA
GeckoHeYHO Marnbix B Touke pyHkumii R" — R. BeckoHeuHo Manble oTobpaxeHus R" — R™.

19. Mpenen oTtobpaxeHus, onpeaeneHHOro Ha MHOXEeCTBE METPUYECKOro NpOCTpaHCTBa CO
3Ha4YeHMsIMM B METpPMYECKOM NpoCcTpaHcTBe (onpegeneHne no Kowu wn ero reomeTpuyeckas
TpakToBKa). HenpepbiBHblE OTOGpaxeHus B Touke. MNpeden otobpaxeHuini R" — R™. KoHeuyHble u
GeckoHeuHble npepenbl. [lMpegen no MHoxecTBy. ApudmeTnyeckue CBOMCTBa MNpeaenos




oTtobpaxeHun R" — R™ un dyHkuun R" — R. loHATME HeonpeneneHHOCTen U pacKpbITUS
HeonpeaeneHHOCTEN.

20. HenpepblBHOCTb MOCTOAHHOW OYHKUMM U (PYyHKUMKM Y = X . HenpepbiBHOCTbL CTENeHHOW
dYHKLMM C HaTypanbHbIM nokasatenem. MHorouneH. HenpepbIBHOCTb MHOrouYneHoB. PauunoHanbHag
dyHKUMS. HenpepbIBHOCTb paumoHanbHbIX (PyHKUMI B Tovkax obnactu onpegeneHus. BolumcnexHve
npeaenos paunoHanbHbIX YHKUNNA OOQHOW BELLECTBEHHOW NEPEMEHHON.

21. Teopema 0 nepexofe K npeaeny B HepaBeHCTBaXx.
22. Teopema 0 NPOMEXYTOUYHOWN PYHKLUUK (O ABYX MUNULMOHEPAX).
23. lMocnegoBaTtensHOCTM TOYEK B METpUMYecKoM npocTpaHcTBe. [loHATMe npepena

nocrneagoBaTenbHOCTU. [eoMeTpuYeckuii CMbICT OMpedeneHus npegena nocnefoBaTerbHOCTU.
MocnenoBaTtenbHocTM Toyek B R" kak oToGpaxeHns N — R". Yucnosas nocnegoBaTenbHOCTb.
BeckoHeuHble npegenbl. KoopauHaTHble nocnegoBaTenbHocT. CBoOWCTBa nocnenoBaTerlbHOCTEN,
BbiTEKarowme M3 obLmx CBOMCTB OTOOpaxeHun (apudMeTMyeckme CBOWCTBaA MpeaesnioB, nepexon K
npegeny B HepaBEHCTBAaX, €AMHCTBEHHOCTb  Mpedena,  OrpaHWYeHHOCTb  CXopsLiemncs
nocrneaoBaTenbHOCTU, CBSA3b MOHATMA OECKOHEYHO Manon nocneaoBaTenbHOCTM € MOHATUEM
npedena nocnegosaTensHocTn). Kputepuin npegena nocneaoBaTenbHOCTM Todek B R" B TepMuHax
KOOpAMHaTHbIX nocnegoBaTensHocTen. [pegenbHasi Touka MHOXECTBa (onpeaeneHne n Kputepum ¢
OOKa3aTeNnbCTBOM).

24, CylwecTBOBaHME  KOHEYHOro  npegena  OrpaHUWYEHHOW  MOHOTOHHOWM  YMCIOBOW
nocnegoBaTenbHOCTH.

25. CyuwiectBoBaHMe GeCKOHEYHOro npegena HeorpaHM4YeHHOW MOHOTOHHOW  YMUCITOBOM
nocrnenoBaTenbHOCTH.

26. Yucno e. OnpegeneHne n KOPPEKTHOCTb onpeaeneHuns.

27. MognocnepoBaTenbHOCTb. Teopema bonbuaHo-Benepwtpacca ans  orpaHUYeHHbIX
YMCMOBLIX NOCNegoBaTENIbHOCTEN.

28. MognocnepoBaTenbHOCTb. Teopema bonbuaHo-Benepwtpacca ansa  orpaHUYeHHbIX

nocregoBaTtenbHocTen Touek B npoctpaHcTBe R". Teopema BonbuaHo-Beleplitpacca B TepMyHax
npeaenbHbIX TOYeK.

29. [NognocnenoBaTenbHOCTD. Teopema BbonbuaHo-Beneplwitpacca ans
nocnegoBaTefibHOCTEN B paclUMpeHHON dOpMYNMpOBKe.

30. dyHpoameHTanbHble nocriegoBatensHocTn. Kputepuin Kowmn cxoauMMOCTU  YMCNOBOW
nocneaoBaTenibHOCTM.

31. dyHaameHTanbHbIe nocnegoBaTeNnbHOCTM. Kputepuin Kowin CXOONMOCTU
nocrenoBaTenbHOCTeN To4YeK B NpocTpaHcTee R".

32. YacTuyHble npegenbl  nocnegosaTtenbHocTn. Teopema bonbuaHo-BenepwTpacca B

TepMMHaX YacTU4YHbIX NpeaenoB. [epBoe onpegeneHne BEPXHEro M HWKHEro NpeaernoB YUCIIOBOM
nocrneaoBaTenbHOCTU. TeopeMa O KOPPEKTHOCTM MEPBOro onpeneneHns. OKBMBANEHTHOCTb NEPBOro
1 BTOpPOro onpegeneHun (bes gokasatenncraa).

33. MNepBoe, BTOpPOEe OMNpedeneHuss BEepXHero W  HWKHEro npeaesioB  YMCrIOBOM
nocrenoBaTenbHOCTU. OKBUBANEHTHOCTb NEePBOro 1 BTOPOro onpeaeneHun.
34. MNepBoe, BTOpOe OMNpedeneHuss BEpPXHEro U HWKHEro npeaenioB  YMUCIOBOM

nocnenoBaTeribHOCTU. JKBMBANEHTHOCTbL MEPBOro U BTOPOro onpefereHnin (6es gokasaTtenscrsa).
Heobxoammoe 1 goctaTovyHOe YCrnoBME CXOOMMOCTM YUCNOBOW MNOCHenoBaTenbHOCTU B TEPMUHAX
BEPXHEr0 W HWXXHEro npeaenos.

35. Onpegenenue NeriHe Npegena yHKLMM B TOUKE. DKBUBANEHTHOCTb onpeadeneHmin Kowm n
"eHe Npegena yHKUMM B TOYKeE.

36. Mpenenbl yHKUMM B TOYKe MO NOOMHOXECTBaM, Mo HanpasneHuam. Mpumep dyHKUuUN,
nMetoLen npeaernbl B TOYKE MO BCEM HanpaBfiEHNAM, HO HE MMEIOLLEN Npeaena B 3TOM TOYKE.

37. OpHocTOpoHHME npefenbl OYHKLMM O4HOW BeLleCTBEHHON nepemeHHon. OnpegeneHus
Kowwn n NenHe OOHOCTOPOHHUX NpenenoB (PyHKUMM O4HOM NepemeHHon B Toudke. Heobxoammoe wm
AOCTaTO4MHOE YCroBME CyLLeCTBOBaHWUSA npedena (PyHKUMM OOHOW NMepeMeHHOW B TOYKe B TepMuHax
OLHOCTOPOHHUX Npeaenos.

38. Onpegenenunsa Kowwn n NernHe HenpepbIBHOCTU OTOBpaxeHusa n yHKunmn B Touke. Crnydam
N30NMPOBAHHOM TOYKM W MnpefenbHOW Touknm obnactu onpegeneHnsa dyHkumn. OLHOCTOPOHHSASNA
HenpepbIBHOCTb  (PYHKUMM  OOHOW  nepemMeHHoW. OrpaHMYeHHOCTb  HenpepbIBHOM  (PyHKUMK.
HenpepbiBHas kpueasi B npocTpaHcTee R".

39. Teopema 0 coxpaHeHMn 3HaKa HenpepbiBHOM B TOYKe OYHKLUMM B OKPECTHOCTUN 3TON TOYKMN.

40. Mpeaen 1 HenpepbIBHOCTb Cynepno3numm gyHKLMNA.




41. HenpepbIBHOCTb TPUFOHOMETPUYECKUX (PYHKLMN.

42. MepBbii 3amedaTtenbHbii npeaen. CneacrTems.
43. [MepBas Teopema BenepwTtpacca o0 HenpepbiBHOW Ha OrpaHN4EHHOM 3aMKHYTOM
MHOXXeCTBEe PYHKLNN,
44, BTopas Teopema BeKepwTpacca O HenpepbiBHOW Ha OrpaHWYEeHHOM  3aMKHYTOM
MHOXXeCTBE PYHKLNN,
45, O606LeHne TeopeM Beitepitpacca Ha cnyyan otTo6paxeHuii R" — R™.
46. Teopema bonbuaHo-KowK 0O MNPOMEXYTOYHOM 3HAYEeHUM HenpepbiIBHOM Ha oOTpeske
OYHKUUM OQHOW NepeMEHHON.
47. Teopema bonbuaHo-Kown © nNpPoOMEXYTOYHOM 3HaYeHUW HenpepbiBHON  (PyHKLUK
HECKOMNbKNX NePEMEHHbIX.
48. Cneacteua 13 teopembl bonbuaHo-Kown 0 npomMexxyTo4yHOM 3HaYeHUn HENpPEepPbLIBHOW Ha
oTpeske PyHKUUN OOHOM NePEMEHHON.
49. MOHOTOHHbIE (PYHKLMM OOHOW NepeMeHHOW. Teopema O npegenax MOHOTOHHOM OYHKLMW.
50. Toukun paspbiBa PyHKUMN OOHOW nepeMeHHon. Knaccudmkaumna Touek paspbiBa. Xapakrep
pa3pbIBOB MOHOTOHHOW OYHKLUMM (CNeacTBME U3 TeopeMbl O npeaenax MOHOTOHHOM (DYHKLNN).
51. Teopema 0 HenpepbIBHOCTU MOHOTOHHOM (OYHKLMM OAHOWN NEPEMEHHON .
52. Teopema O CyWEeCTBOBAaHMM M MOHOTOHHOCTM 0OOpaTHOM (YHKUUM Y MOHOTOHHOWM
HenpepbIBHOW Ha NPOMEXYTKe (PYHKLUN OOHON NePeMEHHON .
53. CteneHHad  QyHKUMSI OOHOM MEPEMEHHOM C  paumMoHarnbHbIM  MoKalaTenem.
HenpepbIiBHOCTL NpW pasnunyHbIX NokasaTensx.
54, MokasaTenbHas (OyHKUNS O4HOM NEPEMEHHON C pauMoHanbHbIM nokasaTtenem. Teopema o
HenpepbIBHOCTM NOKa3aTeNnbHON PYHKUMM C pauMoHanbHbIM NokasaTtenem B Todke x=0.
55. OnpegeneHne nokasatenbHOM YHKUMM OOHOW MEPEMEHHON C  BeLLECTBEHHbIM
nokasatenem. KoppekTHoCTb onpegeneHvs (coopmynupoBka Teopembl W AoKasaTenbCTBO
CyLLLeCTBOBaAHMSA npegena nocrnegoBaTenbHOCTH
{a"}, x €Q, ko2oa Inlm X =X, XeR)

—>0
56. OnpegeneHve nokasatenbHOW QYHKUMM  OOHOW MEPEMEHHON C  BeELLECTBEHHbLIM
nokasatenem. KoppekTHOCTb onpegeneHus (popMynupoBka TeopeMbl W fokasaTenbCTBO
He3aBUCUMOCTH nPepena {axn}, X € Q, ko2oa lim X =X, oT BMAaa

n—oo

nocneaoBaTenbHOCTU {Xn}).

57. CeowcTBa nokasaTenbHON YHKUUMM OOHOM nepeMeHHOn (nepeydnmcnuTb BCe, AoKasaTb
cdopmyny a*a® =a*"™, X, X, €R).

58. CeowcTBa nokasaTenbHON YHKUUMM OOHOM nepeMeHHOn (nepeydnmcnuTb BCe, AoKasaTb
CBONCTBO MOHOTOHHOCTW Ha YMCIIOBOW MPSMON).

59. CeowcTtBa nokasatenbHONW OYHKLMM OAHOW MepemMeHHon (nepeyncnutb Bce, AOKa3aTb
HEeNpepbIBHOCTb HA YNCIOBOW NMPSIMON).

60. CBoncTBa nokasaTtenbHOW YHKUMM OO4HOW NepemMeHHOW (nepeyncnuTb BCe, AoKa3aTb
dopmyny (%) =a**, x,X, €R).

61. CeoncTBa nokasaTternbHOW (PyHKUMM OAHOWM nepemMeHHon. [lepeuncnutb Bce, OOKa3aTb

lima* =+ (a>1), lima*=0(a>1),
dopmMyInbl x>+ -

lima*=0(0<a<1), lima"=+x(0<a<l).

X—>+0 *> 0
62. Norapudpmunyeckasn dpyHkuMs ogHon nepemeHHon. M'vnepbonuyeckme dyHkuun. CteneHHas
dyHKUMA C BellecTBEHHbIM nokasaTenem. [lokadatenbHo-cteneHHas yHKkums. OCHOBHbIe
anemMeHTapHble YHKUUW. InemMeHTapHble yHKuuK. Teopema O HenpepbIBHOCTM 3rieMeHTapHbIX
PYHKLMNA.
63. BTopon 3ameyaTtenbHbIv npegen.
64. Cnepacteusa u3 popmyrnbl BTOPOro 3amevaTenbHoro npegena. AcCuMnroTnyeckme hopmyrbi
ANA  nokasaTternbHOW, rorapudpmuyeckon, cTeneHHon u  runepbonuyecknx YHKUUA  OOHOM
nepemMeHHOMN.
65. KpuTtepun Kowum cyuwiectBoBaHUsl KOHEYHOTO npedena yHKLMU B TOYUKE.
66. PaBHOMepHas HenpepbiBHOCTb YHKLUMM Ha MHOXecTBe. Teopema KaHTopa o

paBHomepHoﬁ HETIPEPBIBHOCTW.




67. CpaBHeHune pyHkuun. Cnmeon Q. OyHKUMKM OGHOrO NopsaKa Npu x— X,

68. CvmBon O B cpaBHeHUWM noBedeHus yHKuuin. [1Ba onpegeneHns COOTHoWeHUs a(X)=
0(B(x)) npn x—X,. Nx akBuBaneHTHOCTb Npu B(X)#0 X#X.

69. OKBMBaNeHTHble B Touke (pyHKUun. Kputepuin cooTHoweHus a(x)~B(x) npn X—X,, B(X)#0
npu X#X,. CMNaBHas YyacTb PyHKUUK. NOHATUE acMMMTOTMYECKON DOPMYIbI.

70. OuddepeHunpyeMocTs  (PYyHKUUM  OOHOW  BELLECTBEHHOW MEepeMeHHOM B  TOukKe.
HenpepbiBHOCTL AnddepeHuupyemon pyHkuuun. OudbdoepeHuman pyHKUUN B TOYKE.

71. MpousBogHas GYHKUMM OOHOW BeELLECTBEHHOW MNepeMeHHon B Todke. Heobxogmmoe wn

[OoCTaToO4HOoE yCcnoBus anddepeHumnpyemocTn pyHKLMM OQHOW BeLEeCTBEHHOW NEPEMEHHON B TOYKE.
®opmyna, Bblpaxatwowaa aguddepeHuman (QYHKUMM OOHOW BELLECTBEHHOW MEepeMeHHOW B TOYKe
yepes ee nponsBogHyto. duddepeHumnan He3aBucnmon nepemeHHon. OQHOCTOPOHHME NPON3BOAHbBIE.
KpuTepun cyuiectsoBaHUs MPOU3BOAHOM (PYHKUMW OOHOW BeLleCTBEHHOW NepeMeHHOM B TOYKe B
TepMUHaX OOHOCTOPOHHMX MPOU3BOAHbIX.

72. eomeTpudeckmn cmbicn  gudpdepeHumana W NpPouM3BOAHOM  OYHKUMWM  OLHOW
BELLLECTBEHHOW nepemMeHHon B Touyke. KacatenbHasa k rpaduky dyHkumn B Touke. OQHOCTOPOHHME
KacaTernbHble. BepTukanbHble kacaTenbHble.

73. MponssoaHble " anddepeHuymnansi CYMMBbl, npounsseneHus, YacTHOro
anddepeHunpyemMbix B ToUke (PYHKUMA (QoKasaTb TOMbKO YTBEPXAEHWE O MPOM3BOLAHOW CYyMMbl U
Nnpou3BeaeHunst).

74. MponssoaHble " anddepeHuymnansi CYMMBb, npovsseneHns, YacTHOro

anddepeHunpyemblx B Touke YHKUMW OLHOW BELLECTBEHHOM NepeMeHHOW (fokas3aTb TOMbKO
yTBEPXOEHNE O NPON3BOAHOWN YaCTHOrO).

75. MponssoaHas obpaTHOM OYHKUMM OOHOWN BELLLECTBEHHOW MEPEMEHHON.

76. lMpounssogHasa CroOXHOW OYHKUUM OAHOW BeLLEeCTBEHHOW NepeMeHHOW. VIHBapuaHTHOCTb
dopmbl nepeoro anddepeHunana.

7. Tabnuua nNpom3BoAHbIX PYHKLUA OOHOW BELLECTBEHHOW NMepemMeHHoW (NepeyncrnuTb Bce
dopMysbl, 4okasaTb popMyrbl ANS NPON3BOAHBLIX NOKa3aTeNbHON, NorapuMmnyeckon OyHKLNN).

78. Tabnuua Npon3BoAHbIX PYHKLUA OOHOW BELLECTBEHHOW NMepemMeHHoW (nepeyncrnuTb Bce
dopMyIbl, JokasaTb opMyIbl AN NPON3BOAHBIX TPUTOHOMETPUYECKUX PYHKLMR).

79. Tabnvua nNponsBOAHbIX (PYHKLWA OOHOW BELLEeCTBEHHOW NepemMeHHOW (nepeynucnutb Bece
dopmynbl, JokasaTb opMyrbl ANS NPOU3BOAHBLIX 06paTHLIX TPUTOHOMETPUYECKUX DYHKLUR).

80. Jlorapndmunyeckas npousBogHas (OyHKUMM OOHOW BELLECTBEHHOW MepemeHHon. Tabnuua

Npou3BOAHbIX (NepeyncnuTb Bce opMynbl, AokasaTb OopMyrny AN MPoOU3BOAHOWN CTerneHHOW
dyHKumn). NMponssogHasi NnokasaTenbHO-CTENEHHON (PYHKLMN.

81. Mpoun3BoaHbIE BbICLLMX MOPSAKOB (PYHKLUMA OOHOW BeLleCTBEHHOM nepemeHHou. Tabnuua
NPOM3BOAHbIX BbICLUMX NMOPSIAKOB (MepevvcnuTb Bce hopMyrbl, AokasaTb PopmMyry Ans Npou3BoaHbIX

BbiCLUMX nopsaakos dYrkumin Y =a’, Y = X)),

82. Mpon3BoaHbIE BbICLLUMX NOPSAKOB (PYHKLUMI O4HOW BELLECTBEHHOW nepemeHHon. Tabnuua
NPOM3BOAHbIX BbICLUMX NOPSAKOB (NepeuncnmTb Bce hopMynbl, AoKa3aTb (OpMyny A58 NPOU3BOAHbIX

BbICLLUMX NOPAAKOB pyHKUMK Y = sin X).
83. MponsBoaHbIe BbICLLUMX NOPSAKOB OYHKUMA OOHOW BELLEeCTBEHHOW nepemeHHon. Tabnuua

NPOU3BOAHbIX BbICLUMX NOPAAKOB (Nepeyncnutb Bce opMynbl, AokasaTb (OpMyny Ans NPOU3BOAHbIX
BbICLLUMX NopsiAKoB pyHKumn Y = COS X).

84. lMpoun3BoaHbIE BbICLLUMX NOPSAKOB (PYHKLMI OLHOW BELLECTBEHHOW nepemeHHon. Tabnuua
NPOM3BOAHbIX BbICLUMX NOPSAKOB (Nepeuncnmtb Bce hopMynbl, AoKa3aTb OpMyny ASs NPOU3BOAHbIX

BbICLUMX NOpAAKoB dpyHKUMKn Y = In X).

85. lMponssoaHbIe BbICLUMX NOPAOKOB CYMMbl (PYHKLMI O4HOW BELLECTBEHHOW NepeMeHHOMN.

86. MponsBogHble BbICWUMX MNOPASKOB MNpPOM3BEeAeHMS YHKUMMA OAHOW BELLEeCTBEHHOM
nepemeHHon. ®opmyna JlenbHuua.

87. OudbdepeHumnansl BbICWUMX NOPAOKOB (PYHKUMA OOHOM BELLECTBEHHON NepeMEHHOMN.

dopmyna gns BbluncneHuns. OTCyTCTBME WHBAPWAHTHOCTM hopMbl y AnddepeHunanos BbICLLNX
nopsgkos. [OudbdepeHumansl BbICWUMX MOPSAKOB CYMMbl M nNpou3BegeHust (OYHKUMA  OLHOW
BELLLECTBEHHOW NepeMeHHON.

88. JlokanbHble 3KCTpeMyMbl OYHKLMIA OOHOW BeLlecTBeHHON nepeMeHHon. Teopema dPepma o
Heo6Xxo4NMMOM YCNOBMM NOKanbHOro akcTpeMyma. Kputnyeckmne ToUKku.

89. Teopema Ponns.




90. Teopema JlarpaHxa 0 KOHEYHbIX NpUpaLLeHUsX.

91. Cnepcteua 13 Teopemsbl JlarpaHxa 0 KOHEYHbIX NpUpaLLEeHUsIX.

92. Teopema KoLum 0 KOHEYHbIX NpUpaLLEHNSIX.

93. PackpbITne HeonpegeneHHocTen no npasuny Jlonutans.

94. MHorouneH Tewnopa Ana dyHKUMM OOHOW BeELLECTBEHHOMW MepemeHHon. dopmyna
Tennopa ¢ ocTaToYHbIM YrieHoOM B chopme [eaHo.

95. EonHcTBEHHOCTL npeacTaBneHua Tennopa Ans  GYHKUMA  OQHOW  BeLeCTBEHHOW

nepemMmeHHon. PasnunyHble cnocobbl npeacTtaBneHns dyHkumm no dopmyne Tennopa. BbigeneHue
rMaBHOW YacTU U BblYMCNEHNE NPeaesoB.

96. ®opmyna Tennopa ¢ octaToyHbIM 4YneHom B dopMme Jlarparxka u Kowwn ana yHkuuin
O[HOWN BEeLLECTBEHHOW NEPEMEHHON.

97. KpuTtepuin HeCcTporom MOHOTOHHOCTM OudbpepeHLmMpyeMOn Ha MpoMEXyTKe YyHKUUN
O[HOW BeLLECTBEHHOM NepemMeHHoN. [locTaToyHoe yCrnoBue CTPoron MOHOTOHHOCTM.

98. [ocTtaTtoyHoe ycnoBue akcTpemyma (OyHKUUN OOHOW BeLLEeCTBEHHOW NepeMeHHON B TouKe
B TEPMMHAaX CMeHbl 3HaKa NPON3BOAHOMN.

99. [octaTtoyHoe ycroBue aKCcTpeMyma (PyHKUMM OOHOWM BELLECTBEHHOW MNepeMeHHOMN,
nUMeloLLLEen NPOU3BOAHBIE BbICLUMX NOPSLKOB.

100. BbINyknocTb hyHKUMM OOHOW BeLLECTBEHHON NepeMeHHON Ha npomexyTke. Heobxogmmoe

N OOCTaTOYHOE YCNoBME HECTPOron BbINYKNOCTM AUdepeHUnpyeMon Ha NpoOMeEXyTke yHKUMN B
TepMMHaX MOHOTOHHOCTW npowusBogHon. Crencrteue 00 yCrnoOBMM BbIMYKIOCTU B TEPMUHAX BTOPOM
npou3BogHoN. [locTaTtovyHOE YCoBME CTPOron BbIMYKOCTH.

101. BbInyknoctb oyHKLUMM OQHOW BELLECTBEHHOW NEPEMEHHON Ha NpomexyTke. Heobxoanmoe
W OOCTAaTOYHOE YCNOBWME HECTPOron BbINYKNOCTU AnddepeHumMpyemMorn Ha NpoMexyTke dIyHKUMK B
TEepMUHAxX KacaTenbHOM K rpadpmnKy yHKLUN.

102. Toukn nepernba dyHkUMM (rpadmka yHKUUMK) OOHOW BELLECTBEHHOW MNEPEMEHHOMN.
Heob6xoammoe ycnosue nepernba. [loctatouHoe ycnosue neperuoda.

103. AcMNTOTblI YHKLUMM OAHOW BELLECTBEHHOW NEPEMEHHOMN.

104. @OYHKUMN OOHOWM BELLECTBEHHON NEPEMEHHOW, 3adaHHble napameTpuyeckn. BeluncneHune
NPOM3BOAHbIX NEPBOro M BbiCLLMX NopsakoB. OcobeHHOCTH nccrnenoBaHus.

105. MoHATME NnepBOOGpPa3HOM Ha NPOMEXYTKE (PYHKLMM U HEONpeaENEeHHOro MHTerpana.

106. OCHOBHble MeTOAbl MHTErPUPOBaAHUSA (MLHTErPMPOBaHME NOACTAHOBKOW U MO 4acTsaMm).

Komnnekrt 3agay (KUM Ne1)

no aucumnnuHe bB1.0.11 Mamemamuueckul aHanu3

(HavmeHoBaHWe ANCLMMNNHDI)

1. y=-e*arcsin

2. y=2XIOgXeSin1+InX X

3. Hawntu audpdpeperuman d(cos(2tgx))

4. HalTu Npou3BOAHYI0 BTOPOro nopsiaka yHKUMM Y = C0S? X

5. YkasaTb MHOXECTBO TOYEK, B KOTOPbIX HEMPEPbIBHA (PYHKLUMS, HANTK ee TOYKN pa3pbIBa,
)COS X, nl2<x<nl4

1 Xx=ml4
x> w216, mld<x<nm
6. Hawntn Toukun paspbiBa yHKLMK, YCTAHOBUTL NX poa, AoonpeaenuTb YHKUMIO Mo

YCTaHOBUTb UX pof, HapUCoBaTb rpacuk yHKLUMM Y = |

1 1
Hen _ X x+1
pepbIBHOCTM B TOYKaxX yCTpaHMMOro paspbiBa Yy = T 1
Xx 1 ;

. 2
7. Haintm lim

3
N0 2\n/ﬁ 1 3\n/ﬁ




4
.oxXT o 2x+1
8. Hantu I|m8—
-1 X% 2x+1

S

9. Hantn 1 $27+x %27 X

i
LQB X+ 23/ x*
im——

sin X

10. Hantu
X—>7 T[ 2 X2

X
11. Hantn lim In + xe”)

0 In(x + 1+ x?)

Xt e
12. Haimn 1m__<
X—a X a_

13. Hantn anddepenuman d 3/ x* +arcsin5x).

. 1
14. Hawntu npegen, ucnone3dysa npasuno Jlonutans Imgﬁ ctgx —J :
X—> X

15. Hanwucatb pa3noxeHvie dpyHKuum no popmyne Telinopa no creneHsm (X X,) A0 YneHoB 3-ro

nopsigka: y :\/;, Xo =1

16. HanTtu npegen, nucnonb3ys pasnoxeHnsa yHKUmin no gopmyne Tennopa

) \
lim @XG +x5) Uxt x° )

X—>+00

Kputepun oueHKu:

-OLeHKka «OTNMYHO» BbICTABNSETCS CTYAEHTY, ECNM OH NOKa3blBaeT BbICOKMI YPOBEHb 3HAHUI
nporpammHOro Matepuana, yMeHue UCnonb3oBaTh, NONyYeHHbIE 3HaHWSA NpY pelleHun 3agad. Ha
BOMPOCHI OTBEYAET apryMeHTUPOBaHO, YBEPEHHO, MO cyLlecTBy. [aHbl McYepnbiBaloLne OTBEThI Ha
TEeopeTn4ecKkme BONpOCh! 1 peLleHa 3ajava.

-OueHKa «XOpOLLO» CTaBUTCS B TOM CIlyyae, eCfin CTYAEHT NokasbiBaeT JOCTAaTOUYHbIA YPOBEHb
3HaHWUIA NEKUMOHHOIo MaTepuana, y4ebHol nuTepaTtypbl, yMEET UCNOMNb30BaTb 3HAHUSA NPU PELLIEHUN
3agay. Ho npu oTBeTe Ha aKk3aMeHe [oMyckaeT HeKOTopble NOrpeLlHOCTU. Bonpockl Ha ak3ameHe He
BbI3bIBAIOT CYLLECTBEHHbIX 3aTPYyAHEHUIA.

-OueHka «yOoBNeTBOpPUTESIbHO» CTaBUTCA B TOM Cly4dae, €Clin CTyAEeHT NoKa3biBaeT OOCTaTOuUHbIN
YpOBEHb 3HaHWN, HO Ha BOMPOCHLI OTBE4YaeT HEeyBEPEHHO WU 3aTpyaHAETCA C OTBETaMMWU. OtBet
NOJTHOCTbIO packpbiBaeT OAWMH U3 TeopeTU4eCKnx BOMPOCOB WIIM YHaCTUYHOE OcCBAlleHnEe [OBYX
BOMPOCOB. Ymeet pewaTtb 3agadyn, HO NpM 3TOM B HEKOTOPbIX Cly4Yadax ¢ HaBogdALMMKM BonpocamMun 1
OONONHUTENbHbIMU YKa3aHUAMU NnpenogaBaTend.

-OueHka «HeyOoBNeTBOPUTENbHO CTaBUTCA B TOM Cly4vae, €CnvM CTyAeHT He MokasbiBaeT
[AOCTaTOYHbIA YPOBEHb 3HAHWI, OTBET HE PACKPbIBAET HU OOUH U3 TEOPEeTUYECKUX BOMPOCOB MIN
4YaCTUYHO PacKpbIT TOMbKO OAUH BOMpoc. He ymeeT pellaTb 3agayun, gaxe npu OONOMHUTENbHbIX
yKasaHusix npenoaasarens.

2 cemecTp
dopma KOHTPOSNbHO-U3MEePUTENbLHOro MaTepuana

YTBEPXXOAKO
3aBeayrowmn kadpegpon
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Bonpochbl k 3k3ameHy (KUM Ne 2)
no agucumnnmde Bb1.0.11 Mamemamuyeckul aHanu3
1. WHTerpupyemocTs yHkumMn no PumaHy. OnpefgeneHve onpegeneHHoro uHTterpana

PumaHa B TepMUHax WHTerpanbHbiX CyMM PumaHa. [eOMeTpUYEeCKNin CMbICIT UHTErpanbHON CyMMbI
PumaHa. HTerpmpyemocTb oyHKUUKW, NOCTOSAHHOW Ha OTpesKe.

2. OrpaHU4eHHOCTb MHTErpMpyeMon Ha oTpeske yHKuun. MNMpumep orpaHUYeHHON OyHKLUMK,
HeuHTerpupyemom no Pumany.

3. BepxHue n HuxHUe cymmbl [apby. N'eomeTpuyecknit cmbicn cymm Japby. CBonctea cymm
[ap0by: oueHkn nHTerpaneHbix cyMm PumaHa, npnbnmkedme cymm Japby cymmamn Pumana.

4. MoHoToHHOCTE cymm [apby, oueHka pasHocter cymm [Oapby npu u3mMernbyeHum
pa3bueHusi. HepaBeHcTBa [ONs BEPXHUX W  HWKHUX cyMmm [JapOy pasnuuHbiX pasdueHui.
OrpaHuyeHHocTb cymm [apby.

5. BepxHunn n HwxHuUA wuHTerpanbl Oapby. Onpepenenve. Jlemma O HepaBeHCTBe [N
BEPXHEro M HWXHero nHterpanos [fapby.

6. MonaTtne npegena cymmbl Japby. OcHoBHas nemma dapby.

7. HeobxoaMmoe wn poctaTovyHoe YCNOBUE WHTErpyupyemMoctn no PumaHy orpaHudeHHown
dyHKLUUN B TEPMUHAX BEPXHErO N HWKHEro uHterpanos [Japby (BcnomMorarensHasa Teopema).

8. OcHoBHasa Teopema O Heob6xoOMMOM W [OCTAaTOYHOM YCIOBUM WHTErpupyemMocTu o
PumaHy orpaHmyeHHoOn Ha oTpeske oyHKuuK (B TepMmmnHax cymm [dapby).

9. NHTerpnpyemocTb HenpepbIBHbIX U MOHOTOHHbLIX Ha OTpe3ke (PyHKLMIA.

10. [ocTatoyHoe ycrnoBue UHTErpupyemMocTn paspbiBHOM yHKumMK. Cnegcteus. [Mpumep
NHTErpupyemMon yHKuMm, nmetoen 6eCKoOHeYHO MHOro ToYeK paspbiBa.

11. NHTerpnpyemocTb cnoxHon cdyHkuun. Cneacreve.

12. MpocTenwne CBOMCTBaA orpenerneHHoro uHTerpana PumaHa (MnHemnHoCTb,

WHTErpMpyeMocTb  MPOM3BEAEHUsl,  UHTErpupyemMocTb Ha  MNOAMHOXecTBax,  afAaUWTUBHOCTb
onpeaeneHHoro nHTerpana).

13. CeowcTtBa nHterpana PumaHa, cBsi3aHHbIE C HEpaBEHCTBaMMU.

14. Teopema o0 cpegHeM 3Ha4YeHUn Ong ornpeaeneHHoro nHrerpana PumaHa.

15. WHTerpan c nepeMeHHbIM BepXHUM npeaenom. HenpepbIBHOCTb MHTErpana ¢ nepeMeHHbIM
BEPXHUM MpPeaEenom.

16. MHTerpan c nepemMeHHbIM BepxHUM npegesiom. OudpdepeHunpyemocts MHTErpana c

nepemMeHHbIM BepxHuM npegenom. CyuiectBoBaHne nepBoobpa3HoOn y HENPEpPbIBHOM Ha MPOMEXYTKe
dyHKUMK. OdnddepeHumnpoBaHme NHTerpana ¢ nepemMeHHsbIM npeaenom.




17. ®opmyna HbetoToHa-NlenbHmua. MeTogbl  BbIUMUCIIEHMST  OMNpPedEeSieHHOro  uHTerpana
(MHTErpupoBaHne NOLCTAaHOBKOM U MO YacTAM).

18. Hecob6cTBeHHbIE MHTErpanbl NepBoro u BToporo poda. Onpegenexve, npumepsl. [NaBHoe
3Ha4yeHMe HecobCTBeHHOro uHTerpana. Kputepui Kowm cxoamMmMocTn HECOOGCTBEHHOro MHTerpana.
A6contoTHas 1 ycnoBHas CXOANUMOCTb.

19. O6wwnin NpusHaKk cpaBHEHUs ONA HECOOCTBEHHbIX MHTerpanoB B hopmMe HEpPaBEeHCTB U B
npegenesHon dhopme.

20. YacTHble NpU3Hakn cpaBHEHUSA AN HECOOCTBEHHbIX MHTErpanoB NepBoro U BTOPOro poaa
B hopme HepaBeHCTB, npenerbHon dhopme.

21. MpwnsHak Oupunxne-Abenst cxognmocT HeCOBCTBEHHOMO UHTErpana.

22. 3ameHa nepeMeHHOW 1 MHTErpMpOBaHUE NO YacTaAM B HECOOCTBEHHLIX MHTErpanax.

23. OnpegeneHne N-mepHoro eBknugoBa npoctpaHcTBa E. OCHOBHble MNOHATUS W

onpegeneHunsa. CsonctBa pacctosHus B E. [MocnegoBatenbHocT Tovek B E. Cxopsuwmecd
nocnegoBaTenibHOCTU N X ceoncTea. Kputepuin Ko cxoanmMocTun nocregoBaTenbHOCTM Todek B E.
Teopema bonbuaHo-Benepwtpacca. lpegenbHble TOYKM MHOXecTBa. OTKpbITble UM 3aMKHYTble
MHOXecTBa. Onepauus 3ambikaHnsa. KomnakTol B E.

24. OYHKUNN HECKONBbKUX OENCTBUTENbHBLIX NepeMeHHbIX. OnpegeneHve npegena yHKUMnM B
Touke. ApudmeTnyeckme CBOMCTBa npeaenos pyHkumin. Kputepuin Kowm cywectBoBaHUSA KOHEYHOTO
npegena yHKUMM N nepeMeHHbIX. NoBTopHbIE npeaernbl. HenpepblBHOCTL OYHKUUKM N NEPEMEHHbIX.
ApumeTtudeckne onepauum Hag HenpepbiBHbIMU yHKUMAMU. CBOMCTBaA HeNpepbIBHbIX YHKUURA
(Teopema 06 yCTOMYMBOCTU 3HAKa, TEOPEMA O MPOXOXAEHUN HEMpPepbIBHOM byHKUUKN Yepe3 noboe
NPOMEXYTOYHOE 3HayYeHue, TeopemMa BewnepwTtpacca). PaBHOMepHast HenpepbiBHOCTb OYHKLMW.
Teopema KaHTopa.

25. YacTHble npoun3BoAHble (YHKUMW HECKOSbKUX nepeMeHHbiX. OduddepeHumpyemocts B
Toyke. CBaA3b AuddepeHUnpyeMOCTU C CyLLEeCTBOBAHNEM YaCTHbIX NPOU3BOAHbLIX. ['eoMeTpuyeckunin
CMbICIT ycnoBust auddepeHumMpyeMocTM B cnyydyae QyHKUMM OBYX NepemMeHHbIX. [ocTtaTouHble
ycriosust  andppeperHumpyemoctun. lNoHaTne auddepeHumana. OudbdepeHumpyemMocTb CRoXHON
OYHKUMM M MHBAPUaAHTHOCTbL oopMbl nepBoro andpdepeHunana. lNpousBogHad no HanpasBeHuto.
pagueHT.

26. YacTHble npou3BoaHble N AndddepeHumanbl BbICWIMX NOPSAKOB. TeopemMa O paBeHCTBE
CMellaHHbIX npousBoaHbix. Popmyna Tennopa AnNa  YHKUMWA  HECKOMbKMX MEPEMEHHbIX C
OONonNHUTENbHbIM 4YneHoM B dopme JlarpaHxka u [NeaHo. dopmyna KOHEYHbIX npupalleHnin wu
CneacTBuS U3 Hee.

27. OKCTpeMYM (PYHKUMM HECKOMbKUX nepeMeHHbIX. Heobxoammoe ycnoBue akcTpemyma B
TepMuHax nepsoro AudpdpepeHumnana. [JocTaToOyHble YCMOBUSA CTPOroro 3KCTpemyma. Ycnosue,
[0CTaTOYHOoE AN1sl OTCYTCTBUA SKCTPEMYMA B TOUKE.

28. HesBHble dyHKUMK. Teopema O HesiBHbIX (PYHKUMAX, onpeaensemMblX OOHUM ypaBHEHWEM
(6e3 pokasaTenbcTBa). BbluncrneHne npomsBOAHbIX HESABHbIX (OYHKUWUA, onpeaensiemMblX CUCTEMOW
ypaBHeHu. fAkobuaH cuctembl  YHKUMA.  BbluMcneHne nNpoumsBOAHBIX HEABHbIX  (OYHKLUWNA,
onpeaensemblX N3 CUCTEMbl YPaBHEHUN.

29. OtobpaxeHns M3 E B E. npegen otobpaxeHusi, HENPEepbIBHOCTb OTOBpaXKeHus:.
OtobpaxeHnnsa, guddgepeHumpyemble B  Touke. [dunddepeHuman oTobpaxeHns. Matpuua
npovsBogHon oTobpaxeHusa. HenpepbiBHO AuddepeHumnpyemoe oTobpaxeHue. HenpepbiBHas
anddepeHunpyemMocTb KOMNosnumm oTobpaxkeHnn. Teopema 06 OTKpbITOCTM oObpasa OTKPbITOro
MHOXeCTBa B Cnyyae HenpepbiBHO AuddepeHUnpyeMoro oTobpaXeHnss C HepaBHbIM  HYIHO
akobnaHom. Teopema o6 obpaTHOM oToGpaxeHun. PopmMynbl 3ameHbl nepemeHHbix. [MonspHas
3amMeHa.

30. YcnoBHbI akcTpeMyM. MeTof HeonpeaeneHHbIX MHOXUTenen JlarpaHxa.

31. Uucnoson psag. Cxogumoctb. Cymma GeckOHeYHO yObiBalWEN reoMeTpuyeckomn
nporpeccun. Kputepun Kowwm cxoanmocTn YMCcnoBoro psaa.

32. Cneacteua u3 kputepus Kowm cxogumocTn dmcrioBoro psga. Heobxogaumoe ycnosue
cxoanmocTu. MapmoHnyeckni pag. OcTaTtok YMCnoBoro psiaa.

33. CxognmocTtb ntoboro bMKCMpPOBaAHHOINO OCTaTKka cxogsdulerocs psga. Heobxogumoe wm
A0CTaTO4YHOE YCIOBME CXOOUMOCTM B TEPMUHAX OCTaTKa.

34. YUuncnosble psiabl C HeoTpuuaTenbHbIMK YrieHamyu. HeobxogmMmoe M gocTtaTtouHoe ycrnosue

cxogumocTn.  WHTerpaneHbld  npu3Hak  Kowwu-MaknopeHa CXoOMMOCTW  YUCMOBOro psiga c
HeoTpuuaTenbHbiMK YneHamn. O606LLEHHbIV TaPMOHUYECKUI PAA.
35. lMpu3HakM cpaBHEHUS CXOAMMOCTW YMCMOBOro psga C HeoTpuuaTenbHbIMU YfleHaMun B




dopMe HepaBeHCTB M B npedenbHon ¢opme. YacTHble npu3Haku cpaBHEHUs  (CpaBHEHME C
06006LLEHHBIM rAPMOHUYECKUM PSOOM).

36. Yucnosble psgbl ¢ HeoTpuUaTeNbHbIMU YfieHamMmn. Heobxoanmoe 1 gocTaTouHOe ycroBue
cxoammocTu. lMpusHak Janambepa cXoOMMOCTU YMCINOBOrO psia C MOMOXWUTENbHBIMU YNeHaMu B
dopme HepaBeHCTB 1 B NpeaenbHon oopme. MNpusHakm Paabe n Maycca (6e3 gokasaTenbCcTBa).

37. Yucnosble psgbl ¢ HeoTpuUaTenbHbIMU YfieHamMmn. Heobxoanmoe 1 gocTaTouHOE ycroBue
cxoammocTu. MpusHak Kol cxoaMmocTM 4YMCnoBOro psiia ¢ HeoTpuuaTenbHbIMM YneHamu B doopMe
HepaBeHCTB 1 B npeaenbHon oopme. MNpusHakn Paabe n Naycca (6e3 gokasaTenbcTaa).

38. MpeobpasoBaHmne Abensd. MpusHakn Oupuxne n Abensd CxOANMMOCTM 3HAKOMNEPEMEHHbIX
pagoB. MNpusHak JlenbHuua cxognmMocTn 3HakouepeayoLerocs psga.

39. JInHenHoe cBoKnCTBO cxogsiwmxcs psagoB. CoyetaTtenbHOE CBOWCTBO CXOASILLErocsl psga
(cymmupoBaHue navykamm).

40. ABCONIOTHO CXOAsLIMECS YNCIIOBbIE psgbl. Teopema O NepecTaHOoBKe YfieHOB abCcomnoTHO
cxopgsiuerocs psga.

41. TeopeMa 0 NnepeMHOXeHUN abCOoMNOTHO CXOAALLIMXCSA PSOOB.

42. Teopema PumaHa o0 nepecTaHOBKe YSIEHOB YCOBHO CXOASLLEerocs psaa.

Komnnekrt 3aga4 (KUM Ne2)

no gucumnnude b1.6.11 Mamemamuyeckull aHanu3

(HaMmeHOBaHWe AUCLUNMUHBI)

o0 1 n
1. WccnepoBaTtb Ha abCOMOTHYO M YCNOBHY CXOOUMOCTb P ZL
= nin(n+1)
2n dX
2. Bblmcnutb —
o 4+C0s” X

3.  Pa3snoxutb no dopmyrne Teinopa dpyHkumio f (X, y) =+/X + Y 00 4neHoB TpeTbero nopsaka
BKIIOYNTENBHO B OKPECTHOCTU TOYKM (2,2).

i( D" In%n

=} 2"

5. [Ookasatb, 4yTo pyHkums f =./|Xy| He anddepeHumpyema B Touke (0,0)

4. WccnepoBaTb Ha abCOMOTHYIO M YCMOBHYIO CXOAMMOCTb Psif,

—
6. WVccnenoBaTb CXOAMMOCTb MHTErpana f In(L+ x)

o X/ x* +3x°

7.  Haiitv nnowaab, orpaHuYeHHYIo KijIOBO& y2=x® x*.

8. MWccneposatk Ha cxogumocTts psg N+1 +n 1

Y. ni2

9.  HaifTi nnowaab urypbl, OrpaHNYeHHON MUHUAMM Y = X> U X+ Y = 2.

10. HawTti YacTHble npon3BogHble pyHkummn f =2y + xcos3/xy B Touke (0,0) u nccrnenosaTtb

ee Ha anddepeHUMPyeMOCTb B 9TOM TOYKe
11. Hantn B Touke (1,1) andpdepeHumnan dyHkumm u(X, y) , 3agaHHON HESIBHO YPaBHEHUEM

X u=uln(ul/y)
12. Hantv nnowaab purypbl, OrpaHUY4EHHON NMNHMAMK Xy =6 u X+Yy 7=0.

Jn+1l Jn 1
13. WccnepoBaTtb Ha CXO0OMMOCTb psf i .
n=1 AN+ 2

14. CyuwecTByOT N SBONHON Npeaen n NnoBTopHble npegernbl B Touke O(0,0) dyHKuuK

x® Xy .
f(x,y)= m W, ECNN CYLLECTBYIOT, TO HANTU UX.




15. [okasaTb, uto cpyHkums ¢ (X,y,z) = f (x/y,x* +y z?),roe f(u,v)-- nponssonbHas
ondepeHumpyemasa pyHKUNSA, YOOBNETBOPSET YpaBHEHUIO
% % P
2X2 _ +2yz _ +(2x7 + =0
ox T2 oy ( Y

16. Hantum nnowanb urypbl, orpaHUYEeHHON NHNAMN X =2y, y=4 x, y=0.

>Ixs,in L, X0
17. [okasatb, 4TO cpyHkums f =] [ x| anddepeHumpyema B Touke (0,0).
0,x=0

o
18. WccnenoBaTb aGCOMIOTHYIO U YCMOBHYK CXOAMMOCTb f Sin 3x

ox/x2+xdx

Kputepun oueHku:

-OueHKa «OTNUYHOY BbICTABNSAETCS CTYAEHTY, ECMM OH NOKa3blBaeT BbICOKMI YPOBEHb 3HAHUI
nporpamMmmMHOro Matepuana, yMeHue Ucnonb3oBaTh, NONyYeHHbIe 3HaHWUS NpW pelleHnn 3agad. Ha
BOMPOCHI OTBEYAET apryMeHTUPOBaHO, YBEPEHHO, MO cyLlecTBy. [aHbl McYepnbiBaloLne OTBEThI Ha
TeopeTnyeckme BONpocChl U pelleHa 3agava.

-OueHKa «XOpOLLO» CTaBUTCS B TOM Cryyae, eCrin CTYAEeHT NokasbiBaeT JOCTATOUHbIA YPOBEHb
3HaHWUI NEKLMOHHOro matepuana, y4ebHon nutepaTypbl, yMeeT UCNoNb30BaTb 3HAHWSA NPW peLleHnn
3agad. Ho npuv oTBeTe Ha 3k3aMeHe [0MNyCcKaeT HEKOTopble NOrpelwHocT. Bonpockl Ha 3k3ameHe He
BbI3bIBAOT CYLLECTBEHHbIX 3aTPYAHEHWIA.

-OueHKa «ya0BNEeTBOPUTENBHO» CTAaBUTCS B TOM Cryyae, €Cnv CTyAEeHT NokasbiBaeT AOCTaTOYHbIN
YypOBEHb 3HaHWIA, HO Ha BOMPOCHI OTBEYAET HeyBEepPeHHO WNu 3aTpyaHsieTcs ¢ oTBeTamu. OTBeT
MONMHOCTbLIO pacKpbiBaeT OAMH W3 TEOPETUYECKMX BOMPOCOB MIIM YACTMYHOE OCBSILLIEHWE [OBYX
BOMPOCOB. YMeeT peluaTb 3afayu, HO NPy 3TOM B HEKOTOPLIX Crydasix C HABOASALLMMMN BONpOcaMm U
[AOMNONMHUTENbHBIMU YKa3aHUsIMU NpenogasaTtens.

-OueHka «HeyooBMETBOPUTENBHO CTaBUTCA B TOM Chyyae, €eCcnv CTyOeHT He nokasbiBaeT
AOCTaTOYHbIA YPOBEHb 3HAHWWA, OTBET He pPacKpbiBa€T HWU OOWH U3 TEOPETUYECKMX BOMPOCOB MU
YaCTUYHO PacKpbIT TONbKO OAMH BOMpoc. He ymeeT pewatb 3agayuv, gaxe npu AONOSHUTENbHbIX
yKasaHusix npenogasartens.

3 cemecTp

dopma KOHTPONbHO-U3MEepUTENLHOro MaTepuana

YTBEPXXOAKO
3asenyowmn kacdenpon

noodnucek, pacuugposka nodnucu

20

HanpaeneHne noarotoBkuM / cneynanbHOCTb
01.03.02 TllpuknadHas mamemamuka u UHGhopmamuka

Ovcumnnuna B1.0.11 Mamemamuuyeckuli aHanus
dopma 0byyeHus O4Has

Bua koHTpons 3K3aMeH

Bug atTectaumm npomexyTtoyHasn Ne 1

KoHTponbHO-u3mMeputenbHbii Matepuan Ne__

7. Bonpoc 13 cnncka BOMpoOCOB K 3K3aMeHy ¢ Homepom ¢ 1 no 33.



8. Bonpoc n3 crnvcka BonpocoB K 3k3aMeHy ¢ HomepoM ¢ 34 no 68.
9. 3apada 13 cnucka 3agad K 9K3aMeHy.
CocTtaButenb N.0. damunns
(noanuck)
_ .20 T
Bonpochbl k ak3ameHy (KUM Ne 3)
no aucumnnuHe 61.0.11 Mamemamuyeckul aHanu3

1. TlloToye4yHas u paBHOMEpPHas CXOOUMOCTb (PYHKLUMOHAmMbHbIX NOCnegoBaTenbHOCTEN U PAOOB.
Kputepun Kowum paBHOMEpPHON cxogumocTn. Heobxogumoe ycrnoBuMe paBHOMEPHOM
CX0QMMOCTH dYHKLMOHANBHOro paga. Kputepun paBHOMEpPHON CX0OMMOCTH
YHKUMOHANbHOrO psiga B TepMuHax octatka. MaxopaHTHbeIM npu3Hak BenepwTtpacca
paBHOMEPHOM CXOAUMOCTU (PYHKLMOHArbHbLIX NOCnef0BaTENbLHOCTEN U PSOOB.

Mpu3Hak dupuxne paBHOMEPHOW CXOAMMOCTM OYHKLMOHanbHoro psaa. NpuaHak Abens.
MouneHHbIN Nepexon K npeaeny yHKLMOHaNneHOM NocrneaoBaTenbHOCTU U (PYHKLUMOHANBHOMO
paga. HenpepbiBHOCTb CyMMbl pPaBHOMEPHO cxogswlerocsi  YHKLMOHANbHOMO psaga,
COCTOSILLLEr0 U3 HenpepbIBHbIX PyHKUMI. Teopema OuHw.

MouneHHoe nHTerpmpoBaHme yHKLUMOHAamNbHbIX NocnegoBaTesibHOCTEN U PSAOB.

5. TlMouyneHHoe anddepeHumnpoBaHme OyHKLMOHaNbHbBIX NOCNeaoBaTeNbHOCTEN N PSO0B.
OnpepeneHune cteneHHoro paga. Teopema Kowun-Agamapa.

Teopema 0 paguyce CXOAMMOCTM  CTEMEHHbIX PAOOB, MOMYYEHHbIX  MOYSIEHHbIM
anddepeHunpoBaHnemM U UHTErpupoBaHnem creneHHoro paga. Cneacrseue.

8. BelwecTBeHHO aHanuTMyeckue yHKUMU. EQUHCTBEHHOCTL pasnoXeHns B cTeneHHon pad. Pag
Tewnnopa. MNpumep 6eckoHeYHO andpepeHUpPyEMO HeaHANUTUYECKON (PYHKLMK.

9. Heobxoanmoe v AoCTaTOYHOE YCroBME pasnoXXMMOCTN PYHKLUKN B CTENEHHON P B TEPMUHAX
OCTaToOYHOro yneHa dopmynsl Teunnopa. [JoctatoyHoe ycrnoBue pasfoXUMOCTU PYHKUUM B
CTeneHHou psa.

10. PasnoxeHue B pag Tennopa nokasatenbHOW, TPUrOHOMETPUYECKUX (PYHKLINIA.

11. PasnuyHble ¢opMbl OCTAaTOYHOro YrieHa (MHTerpanbHas dopma, dopma JlarpaHxa, dopma
Kowwum).

12. BuUHOMManNbHbBIN pag.

13. PasnoxeHne YHKUMA B CTENEeHHble psabl  MeToaamMu  MOACTaHOBKM,  MOYSIEHHOro
anddepeHumMpoBaHna N UHTerpupoBaHus. PasnoxeHne B psg Tennopa norapndmmnyeckon
dbyHKUMK. PasnoxeHne B cTeneHHOn psa runepbonunyecknx gyHKUnn, oyHKummn arctg X.

14. HenpepblBHag KpuvBasi B €BKNWOOBOM MPOCTPaHCTBE, MNapamMeTp Kpueon. HenpepbiBHO
anddepeHuupyemaa kpusad. KpaTHble M NpocTble TOYKM  KpuBOW. [lpocTas kKpusas.
Honyctumble npeobpasosaHnsa napameTpa. OpueHTauusa kpuson. Cymma KpuBbIX.

15. KacatenbHas K kpmon. Ocobble Touku auddepeHumpyemon Kpuon. Mnagkas kpusas.

16. AHanor TeopeMbl JlarpaHxa 0 KOHEeYHbIX NpUpaLLEeHUsX 4ns BeKTOp-OyHKUUN.

17. NoHAaTHe AnvHbLI Ayrv KpuBoW. Teopema O CNpsSMASEMOCTU HENPEpPLIBHO AnddepeHumnpyemon
KPVBOW W OLleHKaxX AMVHbI KPUBOW.

18. Teopema O nepemMeHHOW AOfvHE AOYyrn KPUBOW HENpepbiBHO AuddepeHunpyemMon KpuBow.
CnepctBus.

19. Teopema 0 cCnpAMASEMOCTU U BbIYUCIIEHUM ANIMHbI MaAKOM KpPUBOW. BblumcrneHve AfvHb
KYyCOYHO-rnagKom KpuBoW.




20.

21.

KpvBonuHenHble uHTerpanbl 1-ro poga. OnpepgeneHne n cdopmyna anst  BblYUCNEHUS.
CeoiicTBa UHTErpanos 1-ro poaa.

KpuvBonuHenHble unHTerpanbl 2-ro poga. Onpegenenne n cdopmyna ons  BblYUCIEHMS.
CeowicTBa UHTErpanos 2-ro poga.

22.
23.

24,

CBsi3b MeXay KPMBOSNMHENHBIMWU MHTerpanamu 1-ro n 2-ro poaa.

KBagpupyemble MHOXecTBa Ha MOCKOCTM. MHoxecTBa nnowagn  Hynb. Kputepuin
KBagpupyemocTtn. KBagpupyemMocCTb purypbl, rpaHuua KOTOPOW COCTOUT U3 OOHOW UK
HECKOMbKNX CNPAMNSEMbIX KPUBbIX

Mapannenenunen. Mepa napannenenunena. BepxHas n HWKHAA Mepbl YKopgaHa MHOXeCTBa
B R" . MamepumocTb MHOxecTBa. Mepa >XopgaHa. CsoiictBa mepbl »KopagaHa. MHoxecTBa

25.

26.
27.
28.

29.

30.

31.
32.

MepbrHyNbG.

Onpe/J,eneHl/le KpaTHOro wuHTerpana PumaHa no napannenenunegy M Ha W3MeEpPUMOM
MHO>eCTBeE. an/I3HaKI/I MHTErpupyemMmocTtTu beHKLl,I/IIZ N cBOMCTBA KpaTHOro nHterpana.

CefeHune KpaTHOro nHTerpana Kk noBTOpHOMY (C 4oKa3aTeNnbCTBOM AN ABOMHOMO MHTerpana).
dopmyna NpuHa.

YcnoBusi  HE3aBMCMMOCTM  KPMBOSNIMHEMHOTO  MHTerpana oT NyTU  UHTErpupoBaHus
(cbopmynupoBka TeopeMmbl U AoKa3aTeNbCTBO 3KBUBANEHTHOCTU NEPBLIX TPEX YCIOBUIA).

Ycnosua  He3aBUCUMOCTW  KPUBOSIMHEMHOrO  MHTerpana oT  NyTM  UHTErpupoBaHus
(dbopMynMpoBKa TeopeMbl 1 JoKa3aTeNbCTBO SKBUBANIEHTHOCTU YCIOBUA 4 NEPBbIM TPEM).
CeonctBa  OGUEKTUBHbIX HenpepbiBHO  audpdpepeHumpyembix  oTobpaxeHun  C

HeobOpawawwmumca B Hynb skobuaHom. [MpeobpasoBaHue rnagkMx KpUBbLIX WM KOHTYPOB.
KpuBonuHenHble koopanHatel. ®opmyna ans nnowaan obpasa obnactu.

3ameHa nepeMeHHbIX B KpaTHOM MHTerpane (4okasaTenbCTBO AN ABOMHOIO MHTerpana).

3ameHa nepemMeHHbIX B KpaTHOM UHTerparne ((*)OpMyJ'II/IpOBKI/I TEOpPEM 0e3 gokasaTenbcTBa 1

33.
34.

35.

36.
37.

38.

UGUL;HUBdHVIU 1EeOMETPUHECTROTO CMbICTTd MOLYITA I SHARdA HKUGVIde IIpGUGpddUBdHVIH).

MonsipHble, cdhepudeckme, LMnmHapudeckme KoopanHathl. Mpumepsl 3aMeHbl NePEMEHHbIX.
OnemeHTbl Teopum MNOBEPXHOCTEMN. Hocutenb nOBEpXHOCTW, TOYKa MOBEPXHOCTM.
KoopauHaTtHble JMHMM Ha MNOBEPXHOCTW. MoHATME KpaTHOWN TOYKM MOBEPXHOCTH.

KacaTenbHasi kK KOOpAMHaATHBIM NMHUSM. Ocobble TOYKM NOBEPXHOCTU. [NagkMe noBepXHOCTM.
KacaTenbHasi NNOCKOCTb K MOBEPXHOCTU, HOPMarbHbI BEKTOP, HOpManbHas npsiMasi.

lNoBepxHOCTW, 3agaBaeMble HESIBHO. YpaBHEHME KacaTefbHOW MfIOCKOCTU M HOPManbHOro
BEKTOpA.

MoHnaTue nnowaan NnoBepxHOCTW. <Dop|v|yna ana BblMUCNEeHUA nnowaan NnoBepxXHOCTU.

OpmeHTau,vm NOBEPXHOCTN, OAHOCTOPOHHME N OBYCTOPOHHNE MOBEPXHOCTWU. Kycquo-rnankme
NOBEPXHOCTUN N UX OpUeHTaUun4.

OnpeneneHne n cyllecTBOBaHNE NOBEPXHOCTHLIX MHTErpanoB 1-ro u 2-ro pogos. CeouncTtea

39.

40.

NOBEPXHOCTHbIX WMHTerpanoB, NMpuMepbl UX BblYUCIIEHUA. nOBerHOCTHbIe MHTEerpanbl Kak
npeaenbl MHTErpanbHbIX CYMM. MHTeraﬂbl NO KyCOYHO-IMaakmum NoBEePXHOCTAM.

lMoHaTMe BekTopHOro nong. [AduddepeHumpyemble BEKTOpPHbIE nons. [uBepreHums un poTop
BEKTOPHOro nong. MNoHAaTne 0 NOBEPXHOCTU YPOBHA yHKUMU. OpTOroHanbHOCTb rpagneHTa K
NOBEPXHOCTM YPOBHS.

dopmyna [aycca-Octporpagckoro:  OpMynMpoBKa OCHOBHOW TeOopeMbl, [0oKa3aTerbCTBO
dopmMynbl  gnst cneumanbHOro knacca ob6bnacten. BblpaxeHne obbema obnactu 4epes
MOBEPXHOCTHbIN  MHTerpan. MHoromepHass opMyna WHTErpupoBaHUA MO YacCTAM.

41.

1A N P
viptcpripTciduviA QPYJUPVIYJIbl T dyLlLa=UCLTPUIPJaURUTOU B TCPMVIAAA TCSUPVIVT TTUJTA.

dopmyna Crokca.




42.

43.

44,

45.

46.

47.

48.
49.

50.

51.
52.
53.

54.

55.

56.
57.

lMoHaTne mHTerpana, 3asucswero ot napameTtpa. CobCcTBeHHble MHTerpansl, 3aBucsline OT
napameTpa. duddepeHumpoBaHme nNo napameTpy.

MoHsATUe uHTerpana, 3aBucsllero oT napameTtpa. CoB6CTBEHHble MHTErpanbl, 3aBucsALLMe OT
napametpa. VHTerpmposaHue no napametpy.

MoHsiTME MHTerpana, 3aBucsero oT napameTtpa. Cob6CTBEHHblE WHTErpanbl, 3aBUCSLUNE OT
napameTpa. HenpepbIBHOCTb MO NapameTpy.

PaBHOMepHOe cTpemnieHne dyHKUMM K npegensHon dyHKuuu. Kputepuii paBHOMEPHOWN
CXOANMOCTU B TEPMUHAX (PYHKLMOHAMbHbIX NOCneaoBaTeNbHOCTEN.

HecobcTBeHHble UMHTerpanbel, 3aBucswuMe OT napameTpa. PaBHOMepHass CXOAMMOCTb.
Kputepun Kowm paBHOMEpPHON CXOOMMOCTH.

Mpu3HakM paBHOMEPHON CXOOUMOCTHU HeCOOCTBEHHbIX WHTErpanoB, 3aBUCALUMX OT
napameTtpa.

HenpepbIBHOCTb HECOBCTBEHHOIO MHTErpana no napameTpy.

Teopema 0 COBCTBEHHOM WHTErpUpOBaHWN HECOBCTBEHHOTO MHTErpana, 3aBMCALLEro OT
napametpa.

Teopema 0 HECOBCTBEHHOM WHTErpUPOBAHUM HECOBCTBEHHOTO MHTerpana, 3aBUCSLLEro OT
napamertpa.

Teopema o0 anddepeHUMpyeMOCTN HECOBCTBEHHOIO MHTErpana no napameTpy.
HecobcTBEHHbIE NAapamMeTpUYeCKne NHTerpasbl OT HEOrPaAHNYEHHbIX YHKLMWINA.
HecobcTBEHHbIE MHTErpasnbl OT HEOrPAHNYEHHBLIX OYHKLMIA N NX OCHOBHbIE CBONCTBA.
+o0
X .

sin x
Bbluncnexne nHterpana I
0 X

+00

x? d
BbluncneHune nHterpana Ie X .

0

WHTerpanbl Snnepa. MNamma-gyHKUMS N ee OCHOBHblE CBOMCTBA.

UHTerpanel dnnepa. beta-dyHKUMA 1 ee OCHOBHbIe cBOMCTBA. COOTHOLLEHME MEeXay raMmma-
n 6eta- pyHKuuaAMM Irnepa.

58.

59.

60.
61.
62.
63.

64.
65.

Onpegenenne pspga dypbe aAna abconoTHO wHTerpupyemon dyHkuun. [NpeanoxeHne o

CTpeMneHun K Hynw npu Yy — o0 UHTEerpanos Buaa

f(x)cosyxdx f(x)sin yydx
a a

OT abCconTHO MHTerpupyemon yHkuum f(x).
Jlemma 06 annpokcumauuu.
Jlemma PymaHa.

Anpo Aupuxne n ero ceounctea. MHTerpan Adupuxne. MNMpuHumn nokanusdaumm. CxogumMocTb
psaoB dypbe Ansa KycovHo-anddepeHunpyemblx PyHKLMNA.

CymmupoBaHue psaoB dypbe METOAOM  CpedHUX apuUdMeTUYECKHX.

CeowicTtBa sgep Penepa. Teopema o cxogumoctn cymm Penepa. Teopema Benepwtpacca-
CtoyHa 0O npubnuwkeHUn HenpepbiBHOW Ha OTpe3ke yHkumMmM anrebpavyecknmn




MHOro4sieHamMmu.

66. [MonHoTa cuctem OyHKUMN B CMbICNie PaBHOMEPHOro npubnmxkeHus. Teopema O MONHOTE
TPUTOHOMETPUYECKOM CUCTEMBI U CUCTEMBI LIeMblX HeoTpuuaTernbHbIX cTerneHen X. lNonHoTta B
CMbICrie cpefHero KBagpaTu4HOro npubnmxkeHus. lMonHoTa TPUroOHOMETPUYECKOW CUCTEMBI
YHKUMA 1 cucTeMbl LernblX HeoTpuuaTternbHblX CTeneHen X ANns MHOXeCTBa HenpepbiBHbIX
PYHKLMNA.

67. MuHMManeHoe CBOWCTBO KoapdpuumeHtoB dypbe. HepaseHcTBo beccens. PaBeHcTBO
MapceBansa n cneacTsus 13 HEro (Cnyyan HenpepbiBHOM OYHKLMK).

68. lNouneHHoe aunddepeHunposaHme psgos Pypee. [lpegnoxeHne o nopsgke yoObiBaHUSA

koadpdpuumeHToB Pypbe npu N — oo . JlocTaTtoOvHOE YCrOBME PaBHOMEPHOM CXOOMMOCTU psaa
dypbe.

Komnnekrt 3apga4 (k KUM Ne3)

no aucumnnude bB1.0.11 Mamemamuyeckul aHanu3

(HaMmeHOBaHWe AUCLUNMUHBI)

4 xY 1[4 xY
AT

1. [aH pyHKUMOHANbHLIN psg

x 14 xY 1
+— | +=
7X+2 3{7x+2) 5{ 7x+2)

+....
1 [ % 2 | 2. WccnepoBaTb cxoguMMOCTb psida B Todkax X=0 n x=1.
3. WccnepoBaTb CXOAMMOCTb CTEMEHHOrO paaa

(x 2 5:(¢ 2 5(x &'+ (x+2) .
4. BbluUCnUTb ”xln ydxdy, ecnu obnactb D - npsiMoyronbHuk 0< x<4, 1<y<e.
D

e Inx
5. NameHuTb nopAaaoK MHTerpupoBaHnA B HTerparne JdXI f (X, y)dy
1 0

6. lepengsa K noNApHbIM KOOpANHATAM, BbIYMCNUTL ABOVHOW MHTErpan ”JXZ + yzdxdy, ecnn D- |
D

yeTBEpTh Kpyra X* + Yy <a’.
1 1 1
2 + 4 6 oot 2n
1+x° 1+x" 14X 1+Xx

7. Hawntm obnactb cxogMmMmocTu psiga

8. Vccnenosarts cxopmmocTs crenenHoro paga 1(x 54 2!(x 5’ 3!(x 5)3+... ni(x+5)" ..
T

9. BbluMcaUTb H(COSZ X +sin’ y) dxdy, ecnv ognacte D- kBagpaT 0< X S%, 0<y< 2
D

1 1 x?

10. M3MEHUTb NOPSAOK MHTErPUPOBAHUSA B UHTErpane _[dx I f(x,y)dy.
1 J1 e

11. Nepenpa K NofgpHbIM KOOPpgMHATaM, BblYUCUTL ABOVHOW yyTerpan J.J.In(x2 + yz)dxdy, ecnu

D
D - KonbLO Mexay okpyxHocTamn X2 +y? =e? n x?+y?<e’.
12. BbluMCnnTb I(x y)ds, rae K - otpesok npsimoit ot A(0;0) ao B(4;3).
K

13. Bbl4MCNNTL KPUBOMNUHENHBLIN NHTErpan IZXdy 3ydx, ecnu K - KOHTYyp TpeyronbHuka ¢
K

sepwuHamn A(L2), B(31), C(25).




14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,
25.

26.

27.

28.

29.

30.

31.

MpumeHaqa cbopMyny pyHa, BbMUNTL | = d:’/‘Z(x2 + yz)dX—i-(X-l- y)2 dy,ecm C - KOHTyp

C
TpeyronbHuka ¢ BepwmHamu L(L1), M (22), N (13), npoGeraembiit MpoTUB X0Aa 4acoBo

CTPesku.
Bbiuvcnuts | = ”(xz + yz)jS , Tae S - YaCTb KOHUYECKOM MoBepXHOCTH Z° = X° + Y2,
S

3aKnYeHHoW Mexay nnockoctammn z=0un z=1.
Mpumensist popmyny CTokca, HaiTn | = szy3dx+ dy + zdz , ecnin C - oKpy>KHOCTb

xX*+y>=r?, z=0,

Bbll-II/ICJ'IVITbIX ydy y*xdx ,ecrnm x=+/cost, y=+/sint, 0<t<

T

N

BbluNCANTL KpUBoIMHEHBIA MHTgrparn Iydx (y X )dy, ecnn K - gyra napabonbl
K

y=2x X?, pacnonoxeHHas Haa ocbio OX 1 npoberaemasi o Xoay 4acoBOii CTPENKM.

MpuMeHsist hopmyny MpuHa, BEIYUCTINTS '[ x?ydx xy’dy, roe C- okpyxHocTb X° + y? =R®

C
npoberaemas NpoTMB X04a YaCOBOWN CTPENKMW.
Bbluncnutb nHterpan | = _U G yzzdxdy Nno BEPXHEN CTOPOHE BEPXHEN MONOBUHLI Chepsbl

S
X +y?+12° =R%.
Hantn wnHterpan ﬁ (xcosoc + Yy COoS P +zcosy )dS , PacnpoCTpaHEeHHbIN NO NOBEPXHOCTU S
S

Tena, orpaHMYeHHOro 3ToN NOBEPXHOCTbIO.

L 1+ x7y? X 1 x2°

"o

l rctgx
Monb3ysacks dhopmynon arctox :I dy X # 0, BbIMMCANTb MHTErpan Ja ctg dx
X

~ T 2
Bbluncnutb nHterpan duinepa- MNMyaccona | = Ie “dx.
0

Bbluncrinte 17(5/3)-I'( 5/3).
Pasnoxutb B psin Pypbe neproamndeckyto dyHkumio  (X) ¢ nepuopom 21 , sapaHHyio B
untepsane ( m;n ) ypasHenmem f(X)=m+X.

PasnoxuTtb B psag Pypbe nepnoanyveckyto pyHKUMIO, 3adaHHY0 Ha nonynepuoae [0; 2]
2

ypasHennem f (X)=x X?
Haittu |(k,x)=Te o S'”X“ n 1, (0)= js'”“

o 42 kz
Haiitn 1 (L) = .[e “dx ¢ nomoLLblo AMdhepPeHLMPOBaHIUS N0 NapameTpy.
0

MokasaTb, uto [’ 1+p I 1 p T :
2 2 COS pr

PasnoxuTb B paa ®ypbe neproamdeckyio dyHkumio f (X) ¢ nepropom 2 ,3aaaHHyto Ha

cermente [ 11] ypasHenvem f (x)=x".
PasnoxuTs B psn dypbe neproamnyeckyio dyHkumio f (x) ¢ nepropom 21 ,3apaHHyio Ha

cermente [ m;n | ypasHeHvem f (x)=e”.



Kputepun oueHku:

-OLeHKka «OTNMYHO» BbICTABNSAETCS CTYAEHTY, ECNM OH NOKa3blBaeT BbICOKMI YPOBEHb 3HAHWI
nporpammMHOro Matepuana, yMeH1e UCnonb3oBaTh, NONyYeHHbIE 3HaHWSA NPW pelleHnn 3agad. Ha
BOMPOCHI OTBEYAET apryMeHTUPOBaHO, YBEPEHHO, NO cyLlecTBy. [JaHbl McHepnbiBaloLne OTBETbI Ha
TEopeTUYeCKMe BONPOCHI 1 peLleHa 3aJava.

-OLeHKa «XOpOLLO» CTaBUTCS B TOM CIlyyae, eCnin CTYAEHT NokasbiBaeT JOCTATOUHbI YPOBEHb
3HaHWI NEeKUMOHHOro MaTepuana, y4ebHo NuTepaTtypbl, yMeeT UCMONb30BaTb 3HaHWA NPY peLleHnm
3agay. Ho npu oTBeTe Ha ak3aMeHe [oMycKaeT HEKOTOopble NOrpeLLIHOCTU. Bonpockl Ha ak3amMeHe He
BbI3bIBAIOT CYLLIECTBEHHbIX 3aTPYAHEHWIA.

-OueHKa «ya0BNEeTBOPUTENBHO» CTAaBUTCS B TOM Cly4yae, €Cnv CTYAEHT NokasbiBaeT AOCTaTOYHbIN
YypOBEHb 3HaHWIA, HO Ha BOMPOCHI OTBEYAET HeyBEepPeHHO Wnu 3aTpyaHsieTcs ¢ oTBeTamu. OTBeT
MONHOCTbIO pacKpbiBaeT OAMH M3 TEOPETUYECKUX BOMPOCOB MIIN YACTMYHOE OCBSILLIEHWE [OBYX
BOMPOCOB. YMeeT peluaTb 3afayu, HO Npu 3TOM B HEKOTOPbIX Cry4asix C HABOASALLMMU BONpOcCaMu 1
AOMNONHUTENbHBIMU YKa3aHUsIMU NpenogaBatensi.

-OueHka «HeyaoBNeTBOPUTENIbHO CTaBUTCA B TOM CRyvae, €CnvM CTyAeHT He MokasbiBaeT
[OCTaTOYHbIA YPOBEHb 3HAHWI, OTBET HE PACKPbIBAET HU OOUH U3 TEOPeTUYECKUX BOMPOCOB MNN
4YaCTUYHO PacKpbIT TOMbKO OAUH BOMpoc. He ymeeT pelwaTb 3agayun, gaxe npu OOMNOMHUTENbHbIX
yKasaHusix npenogaBarensi.



