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1. Koa n HammeHoBaHMe HanpaBneHUA NoAroToBKU/cneunarnbHOCTU:
01.03.03 MexaHuvka 1 maTemaTuUdeckoe MogenupoBaHue
2. Mpodmnb nogrotToBku/cneunanusaumna: KoMnbloTEPHLIN MHXUHUPUHI B MEXaHWUKE CMSOLUHbIX cpeq
3. KBanudmkauumsa BbinyckHuka: bakanasp
4. dopma obyyeHUs: O4Has
5. Kacbenpa, oTBevalwLlas 3a peanmsauuio QUCUUNIUHBbI: MaTEMaTUYECKOro U NPUKNagHOro aHanusa

6. CocTtaBuTenu nporpaMmmbi:

WWawkuH AnekcaHOp MeaHosuyY
Lokmop ¢u3suko- npogheccop
MamemMamu4ecKux HayK

Jlsaxoe Jlee Hukonaeeu4
Lokmop ¢u3suko- npogheccop
MamemMamu4ecKuX HayK

lMonosuHkuH Uz0pb NMempoesuy
Llokmop ¢usuko- doueHm
MamemMamu4ecKux HaykK

BuHoepadoea lNasiuHa AHamosibesHa
KaHdudam cpusuko- doueHm
MamemMamu4yeckux HayK

Bbbikoea Mapusi UcopeeHa
KaHdudam ¢pusuko- doueHm
MamemMamu4ecKux HayK

YkpauHckul lNasen Cepzeesuy
7. Pekomenpgosana: HMC: 26 mas 2023 ronaa, npotokon Ne7

ommMmemKku o NpodneHUU 8HOCSIMCS 8PYHHYIO)

8. YuebHbIN rop: 2023/2024 CemecTp(bl): 1-3



9.llenu 1 3apaum y4uebHOM ANCLMNIIUHBI

Llensto  ocBoeHWa AuCUMNAWHBI  MaTemMaTU4ecKoro aHanmsa 4BrseTcd  M3YyYeHUMe  OCHOBHbIX
MaTteMaTuyecKkux MOHATUMI, UX B3aUMOCBA3M U pas3BUTULA, a TaKkKe OoTBevyalluMx UM MeToOoB,
ncnonb3yemblX AN aHanusa, MoOenupoBaHUA W pelueHus npuknagHbiXx 3agad. B 3agaum kypca
MaTeMaTn4eCcKoro aHanusa BXoasT: pasBuTue anropuTMUYECKOro U Normyeckoro MbllUeHust CTyOEeHTOB,
oBnageHve MeTogamu UCCREeAOBaHWs U peLleHuMs MaTeMaTMyeckmx 3agad, BblpaboTka y CTyAeHTOB
YMEHUSI CaMOCTOATENbHO paclIMpATb CBOW MateMaTudeckue 3HaHus U NPOBOAMTL MaTeMaTudecKun
aHanusa npuknagHblx 3agad.

Oucumnnuna B1.0.11 Martematudeckni aHanua obecneuynmBaeT NpuobpeTeHne 3HaHWM U YMEHUN B
COOTBETCTBMU C rocyAapCTBeHHbIM obpasoBaTernbHbIM CTaH4apTOM, COAENCTBYET (DyHAaMeHTan3auum
obpasoBaHus, (POPMUPOBAHNIO MUPOBO33PEHUS U Pa3BUTUIO CUCTEMHOIO MblwneHns. OHa 3HakoMuT
CTYOEHTOB C OCHOBHbIMM MOHATUAMM W MeTodamu Teopun npefenos, AuddepeHunanbHOro wu
WHTEerpanbHOro  UCHUCNEHUs (OYHKUMA OAHOrO0 UM HECKOSbKUX  OEeNCTBUTENbHLIX MNepPeMEHHbIX.
OucuunnuHa sensetca 6a3oBoV AN M3yYeHUs BCeX MaTeMaTU4ecKuX M creuumarbHbiX AUCUUMNH.
3HaHMA U npakTU4eckMe HaBblkW, Mofy4veHHble no aucuunnuHe B1.0.11 MaTemaTuuyeckun aHanus,
NCNONb3YITCA CTyAeHTaMyM Mpu  U3ydyeHun obLenpodeccMoHanbHbIX OUCUMMIMH, a Takke npwu
BbINOSIHEHMM KYPCOBbIX Y AOMALLHUX paboT.

TpeboBaHuA K pesdyrnbTataM OCBOEHUS coaepXXaHus QUCLUNITNHDI:

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

B pesynbTaTte U3yyeHus OUCUUNNUHLI CTYAEHT JOSTKEH:

3HaTb:

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

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

Bnapetb:

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

10. MecTo yyebHOM AucuunnuHbl B cTpyktype OOI: [ucumnnmHa oTHocutca K Gas3oBon 4actu
MaTeEMaTUYECKOrO W €eCTEeCTBEHHOHAYYHOro uukna. [na OCBOEHWs AMCUMMAWHBLI CTYOEHT AOSKEeH
BnageTb BXOAHbIMW 3HaHWsSMW B oObeMe Kypca MaTemMaTuku (aucumnnuHbl «Anrebpa v Havana
aHanmsa» n «eomeTpusi») cpegHen wkonbl. N3yyeHne gucumnnmiel 61.0.11 MatemaTtuyeckun aHanms
OCyLLEeCTBNSAeTCA B TECHOM B3aMMOAENCTBUN C ancuuninnHamm «Anrebpa», «[uckpetHas matemartumka»,
«NHdopmaTka u nporpammupoBaHue», [LOucuunnuHa «Mamemamudeckull aHanu3» aBNaAeTcs
npeaLwecTByloWen 1 HeobxoaMMon AN U3YYeHWUs BCEX MaTeMaTUYecKUX AUCUUNANH U AUCUUNINH
KOMMbIOTEPHOro Uukna y4ebHoro nnaHa

11. MNnaHupyemble pe3ynbTaTbl 00yYeHUsA NO AUCUUNNIUHE/MOAYNIO (3HAHUA, YMeHUs, HaBbIKWN),
COOTHECEeHHble C NNaHMpyeMbiMU pe3ynbTaTaMuM OCBOEHUS OOpa3oBaTeNlbHOM MNpPOrpamMmmbl
(koMneTeHUUAMM) U1 UHAUKATOPAMUN UX OOCTUXKEHUSA:

Kog | Hassanue | Kog(bl) NHoukaTop(bl) MnaHnpyemble pesdynbTatbl 06yveHus
KOMMeTeHuM
Z

YK- CnocobeH UYK - | AHanusupyeT 3HaTb: OCHOBHbIE MOMOXEHWUS, 3aKOHbI U




1; | ocywecTtens 1.1. | npobnemHyto cutyaumo | Mmetoabl yHAAMEHTaNbHON MaTeMaTukm n
Tb MOWUCK, Kak cMcTeMy, BbISIBMSISA €CTEeCTBEHHO-MaTeMaTUYECKNX OUCLMNITVH
KpUTUYECKM ee cocTaBnsawLme un A8 NTOHUMaHUA CYLLHOCTW NpoGnembi:
" aHanus u CBSA3N MeXQy HUMMU. OCHOBHbI€ NOMOXEHNs Teopun Npeaenos u
CUHTE3 NYK - | Ucnonbaysa noruko- HenpepbIBHbIX YHKUNA, TEOPUN YUCINOBLIX U
nHdopmaum 1.2. | MeTogONOrMYeCcKni PYHKLMOHAaMNbHbLIX PSA0B, TEOpUK
n, WHCTPYMEHTapun, WHTerpanos, 3aBUCALLMX OT NapameTpa,
NPUMEHSATb KpUTUYECKM oLeHnBaeT Teopun HesBHbIX PYHKUNA 1 ee NPUNoxeHne
CUCTEMHbIN HaOeXHOCTb UCTOYHMKOB | K 3ag4a4am Ha YCNOBHbIN 3KCTPEMYM, TEOPUN
noaxopn Aons NMHpopmaumu, nons, OCHOBHbIE TEOPEMbI
peLueHns COBpPEMEHHbIX AndpdepeHunansHOro N MHTerpanbHoro
NMOCTaBIEHH KOHLLenuun ncuncnenns QyHKLUUMn 0OQHOro N HECKOMbKNX
bIX 3agau dounocodckoro u nepemMeHHbIX.
coumanbHoro xapaktepa | YMeTb: NpuMBOAUTL HAyyHblE MOMOXEHUs U
B CBOEW NpeaMeTHOMn dakTbl  onsa 0BOCHOBaHMS  CYLLHOCTM
obnactw. npobnembl onpenensatb BO3MOXXHOCTU
NPUMEHEHUS TeOpPeTUYECKUX MOMOXEHUA U
MEeTOOOB MaTemMaTMyecKoro adanusa pnns
MOCTAHOBKM M pPEeLIeHUs  KOHKPETHbIX
NpuKnNagHbIX 3afad; pewaTtb OCHOBHbIE
3aa4un Ha BbluMCeHMe npeaenoB YHKLNA,
nx anddepeHuupoBaHue "
WHTErpupoBaHue, Ha BblYMCIEHNE
WHTErpanoB, Ha pasfnoxeHne QyHKUMA B
psabl;  NPOM3BOAUTL  OLEHKY  KavecTBa
MOMyYEeHHbIX PeLeHnn NPUKNagHbiX 3agad;
NCnonb3oBaTb anropuTMmMYeckue npueMsbl
peLLeHnsa cTaHgapTHbIX 3ag4ad 1 BelpaboTatb
CrMOCOBHOCTb  reOMEeTPUYECKOro  BUAOEHUS
dopmanbHOro annapata OUCUMMAWHBLI C
O[HOM CTOPOHbI N YMeHue thopmanusoBaTh B
TepMuHax ANCUUNINHBI 3agauu
reomMeTpuyecKoro n aHanUTU4ecKoro
XapakTepa C ApYyrom.
Bnapetb: coBpeMeHHbIMM  npobnemamu
€CTEeCTBEHHbIX Hayk W  MaTemaTuKu,
CTaHOapTHbIMM  MeTogaMuM U MoAensMu
MaTemMaTU4ecKoro aHanusa, n nx
NPUMEHEHMEM K pPELUEHMIO MNPUKIagHbIX
3agad
orn | OnkK-1. NOMMK | lemoHCTpupyeT 3HaHUA | 3HAEeT: OCHOBHbIE MOMOXEHUS, 3aKOHbI U
K-1 | CnocobeH -1.1. OCHOB mMeToabl dyHOaMeHTanbHON MaTeMaTukm u
NPUMEHSTb dyHOaMeHTanbHou €CTEeCTBEHHO-MaTeMaTUYECKNX UCLMNITVH
dyHOaMEHT MaTemMaTUKL U1 A8 NTOHUMaHUSA CYLLHOCTU NPoGneMbl.
anbHble €CTEeCTBEHHO- YMeeT: NpuBOAUTL Hay4yHble MOMOXEHUS U
3HaHUA, MaTemMaTU4eCKnx dakTbl  gna 0BOCHOBaHMSA  CYLLHOCTM
NONYYEHHbI ancumnnuH. Cobupaer, npobnemsi.
e B obnactu aHanuaunpyert u Bnageet: coBpeMeHHbIMM  npobnemamu
mMaTemaTuny cucTemaTmsmpyet €CTEeCTBEHHbIX HayK 1 MaTeMaTuKu.
€CKNX n OTEYECTBEHHYIO U
(nnn) 3apybexHyo Hay4yHo-
eCTeCTBEHH TEeXHUYECKYI0
bIX HayK, wu WHpopmaumio no
ncronb3osa npodeccmnoHansHom
Tb WX B TemMaTtuke




npodeccno
HanbHOM
nearenbHoc
™

NOTMK

Ncnonb3yeT ans

3HaeT: OCHOBHblE MaTeMaTUYeCKNe

-1.2. peLueHus npobnem, NPUNOXeHUst U PU3NYECKNe 3aKOHbI,
BO3HUKaIOLLMX B X04e SBIIEHMS U NPOLECCHI, HA KOTOPbIX OCHOBAHbI
npogeccmoHasnibHon NPUHLMNBI 4ENCTBUS OOBHEKTOB
OeAaTernbHoCTn npodgeccmoHasnibHoON AeATeNIbHOCTH.
COOTBETCTBYHOLLNIA YMeeT: oTbupaTb 3PdEKTUBHbIE MeETOoAbI
dumsmko- peweHns npobnem, BO3HUKAKOLWMX B Xo4e
MaTemMaTnyYeCcKni npodeccmnoHasnibHoON AeATeNIbHOCTH.
annapat. AHanusupyeT n | Bnageert: MeTodamu dur3unKo-
cuctemaTmusmpyet MaTteMaTnyeckoro - MoaenuvpoBaHua  Ans
pesynbTaThl peleHnss ecTeCTBEHHOHAYYHbIX 3aJaHun,
COBCTBEHHbIX TUMNOBbLIX 3agay B pamkax
uccnegoBaHun, npogeccnoHansHom heaTensHOCTU "
npencraensieT MeTogamu aHanusa pe3ynbTaToB
mMaTepuanbl B Buge MOAENUPOBAHNA U MPUHATUS PeELUEHUs] Ha
Hay4HbIX OTYETOB, OCHOBE MOMy4YeHHbIX pe3ynbTaToB.
nyGnvkaummn,
npeseHTaunmn

NOMMK | Kputudeckn 3HaeT: KoHLenumnu HernpepbIBHOIO

-1.3. OLEeHMBaET 1 nononHsaeT | obpasoBaHna B obnactm eCcTeCTBEHHO-
3HaHuA B obnactu MaTeMaTUYECKUX OUCLIUMINH.
€CTECTBEHHOHAay4YHbIX 1 | YMeeT: ncnosnb3oBaTb cnoco6bl
MaTeMaTUYeCcKmx dopmanusaumm npobnem, BO3HWUKAKOLINX B
aveumnnuH. MNpumeHseT | xoge npodeccroHanbHOW AeATeNbHOCTH.
domsnko- Brnapeet: 6a30BbiMM TEXHOMOIMSAMM MOUCKA,
MaTeMaTU4eCcKun XpaHeHusa 1 npeobpasoBaHnsa MHOPMaLUN.
annapart gns
MOAENUPOBaHUS
(dbopmanuaaumm)
06BbEKTOB UNn
npoLeccoB pearnbHOro
Mupa

NOMK | NMoHMmMaeT cywHoCTb 1 3HaeT: CYLWHOCTb U 3HavyeHue nHdopmauum B

-1.4. 3HayeHusa nHpopmaumm | pasBUTUM COBPEMEHHOTO MH(POPMAaLMOHHOIO

B pa3BUTUM
COBPEMEHHOT0
WHOPMAaLIMOHHOIO
obLecTBa,
cobntogaeT oCHOBHblE
TpeboBaHus
WHOPMaLIMOHHOM
GesonacHocTn

obLecTBa; 0CHOBbI paboThbl B JTOKASNbHbIX U
rnobanbHbIX CETHAX; OCHOBHblE TpeboBaHus
MHOPMaLMOHHOM ©6e30MacHOCTU; NPaBOBLIE
OCHOBbI 3aLMTbl U MEPLI OTBETCTBEHHOCTU
3a HapyLLeHNa rocygapCTBEHHON TalHbI.
yMeerT:

Nnonb30BaTbCsl NPOrpaMMHbLIMU METOAAMM
3aLWmThbl HpopMaLmm npu paboTe ¢
KOMMNbIOTEPHBIMU CUCTEMAMU U
OopraHmM3aumMoHHbIMN MepaMm 1 Npuemamm
aHTUBUNPYCHOWN 3aLLUThI.

BRnageer:

MeTodamu rnoucka u obmeHa nHdbopmaumnen
B rnodanbHbIX N NOKaNbHbIX KOMMLIOTEPHbIX
CETSAX; TEeXHUYECKMMW U NPOrpaMMHbIMU
cpedctBaMmM  3aWMTbl  MHoOpMauumM  npu
paboTe C KOMMNbITEPHLIMU CUCTEMAMM.

12. O6beM AUCLMNNMHBI B 3a4eTHbIX eauHuLax/yac. (8 coomeememauu ¢ y4ebHbIM r1aHoM) —

19/ 684.

dopma NpoMeXyTOUHOW aTTecTaumun (3avem/sk3ameH) 3 3ad4ema/3 ak3ameHa




13. TpyaoemMKOCTb NO BUAaM y4ebHom paboThbl

TpyooemkocTb
Bup yue6Hol paboTbi Bcero [o cemecTpam
1 cemecTp 2 cemecTp 3 cemecTp

KoHTakTHasi pabota 368

nekunu 176 64 64 48

npakTn4eckue 192 64 64 64

B TOM uucrie: | nabopatopHble

KypcoBasi paboTta
CamocTosaTenbHas pabora 208 70 70 68
MpomexyTouHasa attectauuns (0115 108 36 36 36
9K3aMeHa)

WNToro: 684 234 234 216

13.1. CopepxaHme gUCLUMIUHDI

Ne | HanmeHoBaHue

n/ | pasgena CopepxxaHue pasgena gUCUUNIUHLI

n | AUCUMNIINHBI

1. Jlekumn
O06wwue -
BbickasbiBaHus. Onepaumu Hag BbickasbiBaHuAMK. CBOMCTBA

;Ag;ﬂermjmqecme onepauui Hag BbiCKasblBaHNAMWN (OQHO U3 CBONCTB 4OKa3aThb).
HeobOxoanmble OnemeHTbl TeopuM MHOXecTB. Onepaumm Hag MHOXECTBaMN.
ONst M3yyYeHus CeoncTBa onepauuin Hag MHoXecTBaMu (OOHO M3 CBONCTB
MaTeMaTU4YEeCKOro pokasaTtb). CokpalleHHble 0603Ha4YeHns s cymm, Npon3BeAEeHUN,
aHanusa 06beanHEeHWI, NnepeceyeHnin.

OTto6paxeHus. PyHkuun. Cropbekumsa. MHbekums. buekumsa. O6pas
MHOXecCTBa npu oTobpaxeHnn. MHOXeCTBO 3Ha4YeHUI
oTobpaxeHus. ObpaTHoe oTobpaxkeHne. CyxeHne oTobpaeHus.
Komnosnums otobpaxeHun. 'padmk otobpaxeHus.

HeonpegeneHHble BbiCka3dbiBaHUS. KBAHTOPbI CyLLLEeCTBOBaHUA U
BceobwHocTK. MpaBuno oTp1uaHus BbicKkasbliBaHWS, 3anMCaHHOIo C
NMoMOLLbI0 KBaHTOPOB. Jlornyeckoe crnegosaHue. OTpuuaHune
normnyeckoro cnegoBaHuda. Heobxogmmoe ycnosue. [loctatouHoe
ycrosue. ObpaTHas Teopema. Heobxogmmoe n goctatoyHoe
ycnosue.

MHOeCTBO BeLLeCTBEHHbIX YMcen. AKCMoMa NosHOTI
(HENpepbIBHOCTMN) MHOXECTBA BCEX BELLECTBEHHbIX Yncen. Moaynb
BELLLECTBEHHOr0 Y1cna 1 ero reomeTpuyeckuin cmbicn. CBoncTea
moayns. N3o6paxeHne BeLECTBEHHbIX Yicen 4onyCTUMbIMU
AEeCATUYHBIMY OpoGAMU. MpoMEXKyTKN.

OrpaHnYeHHble N HEOTPaHWYEHHbIE MHOXXECTBA YMCIIOBOW NPSIMOM.
ToYHble rpaHy YMCHOBbIX MHOXeCTB. KOppeKkTHOCTb onpeaeneHus.
Mepexo K TOYHbIM rPaHsIM B HepaBeHCTBaXx.

MeTtog matematunyeckon nHaykumm. dopmyna énHoma HetoToHa.

OKkBMBarneHTHble MHOXecTBa. CYeTHble MHOXecTBa. CYETHOCTb
MHOXeCTBa paunoHanbHbix Yymcen. Teopema KaHTopa o
HEecYeTHOCTM MHOXECTBa BelleCTBeHHbIX Yncern. MHoxecTBa
MOLLIHOCTW KOHTUHYYM.




10.

11.

12.

13.

14.

MpyHLUKMN BROXEHHbIX OTPE3KOB. Teopema O cyLLecTBOBaHUN obLLen
TOYKW, CTAMMBAOLLLENCS CUCTEMbI OTPE3KOB.

MpUHUMN BNOXEHHbLIX OTPE3KOB. TeopemMa O eAUHCTBEHHOCTH
obLLeln TOUKN CTAMMBAIOLLIENCS CUCTEMbI OTPE3KOB.

ApudmeTtunyeckoe npoctpaHcTeo R". OcHoBHbIe onepauun Haj
anemeHTamu apudmeTudeckoro npoctpaHcTea R" 1 ux ceoicTea.
CkansapHoe npou3ssegeHune sektopos B R" 1 ero ceoictea. Cnyyau
n=1, 2,3. OTobpaxeHus R" — R™. KoopanHaTHble yHKLNN.

CkanapHoe npoussegeHune Bektopos B R" 1 ero ceoictea. Hopma
BekTopa B R" 1 ee cBoiicTBa: HepaBeHCTBO Kowwn-ByHAKoBCKoro-
LLiBapua, ocHOBHble HEpaBEHCTBaA ANt HOPM. PaccToaHne mexay
Toukamu B R" u ero ceorictBa. MeTpuyeckoe npoctpaHcTeo R".
OTtobpaxeHusa Rn — R™. KoopauHaTHble yHKLMN.

LR L] LR L]

CrMBONbI “4”; "=0” "e0” PaclumpeHHas YmcnoBas npsimas.
PaclwupeHue npoctpaHcTBa R". OkpecTHOCTU ToYek B
npocTtpaHcTee R" 1 Ha uncnosoii NnpsMoin. OKpecTHOCTH
OEeCKOHEYHbIX aNneMeHToB. Teopema O BIOXEHUN OKPECTHOCTEN.
CBonCTBO OTAENMMOCTU NO Xaycaopay.

Buabl Touek U’ MHOXeCTB B npocTpaHcTBe R". BHyTpeHHss Touka
mMHOXecTBa. OTKpbITble MHOXecTBa. MpeaenbHasi Touka
MHOXeCTBa. 3aMKHYTOe MHOXECTBO. V3onnpoBaHHas Touka
MHOXECTBA.

Mpegen u
HenpepbIBHOCTb
OYHKUMI N
OTOOpaXkeHui.
Mpenen
nocnegosaTesibHO
CTM TOYEK.

15.

16.

17.

18.

19.

Mpegen  oTobpaxeHusi,  OnNpedeneHHoro  Ha  MHOXeCTBe
METPMYECKOrO MPOCTPaHCTBA CO 3HAYEHUSIMU B  METPUYECKOM
npoctpaHctBe  (onpegeneHne no  Kowwn).  HenpepbiBHble
oTo6paxeHusa B Touke. Mpegen otobpaxenuit R" — R™. KoHeyHble
n GeckoHeYHble npegensi. Mpegen no MHOXECTBY.
OrpaHunyeHHOCTb oToGpaxeHusa R" — R™, umerowiero kKoHeUYHbIN
npegen B TOYKe, B OKPECTHOCTU 3TOMN TOUKM.

Mpegen  oToGpaxeHus,  ONpedeneHHOro  Ha  MHOXecCTBe
METPUYECKOrO MPOCTPaAHCTBA CO 3HAYEHUSMU B METPUYECKOM
npocTpaHcTBe (onpegeneHne no Kowwn mn ero reometpuyeckas
TpakTtoBka). HenpepbiBHble o0TOOpaxeHua B Toudke. [lpegen
otobpaxeHun R" — R™. KoHeuyHble M GeckoHeuHble npeaensi.
Mpenen no mHoXecTBy. EAMHCTBEHHOCTL Npegena.

MNpegen  oToGpaxeHus,  ONpedeneHHOro  Ha  MHOXecCTBe
METPUYECKOrOo MPOCTPaHCTBA CO 3HAYEHUSMUM B METPUYECKOM
npocTpaHcTBe (onpegeneHne no Kowwn n ero reomeTpuyeckas
TpakToBKa). HenpepbiBHble oTObpakeHuss B Touke. [lpegen
otobpaxeHun Rn — R™. KoHeuyHble U GeckoHe4Hble npeaensbi.
Mpegen no mHoxecTBy. Kputepuu npegena n HenpepbIBHOCTU
OTOOpaXeHMn B TepMUHAX KOOPAUHATHbLIX (PYHKLUMA.

BeckoHe4yHO Manblie B Touke cpyHkuum R" — R. CBsA3b NoHATUA
GeckoHeYHO Manonm B Touke YHKUMM C MOHATMEM npedena
dyHKUMM B 3TOM Touke. ApudpmeTndeckne csonctBa HGECKOHEYHO
Manbix B Touyke dyHkumn R" — R. bBeckoHeyHO Manble
oTo6paxeHusa R" — R™.

Mpegen  oTobpaxeHusi,  onpedeneHHoOro  Ha  MHOXecTBe
MEeTPUYeCcKoro MpoCTPaHCTBaA CO 3HaYeHUSIMM B  MeETPUYECKOM
npoctpaHcTBe (onpegeneHve no Koww u ero reomeTtpuyeckas
TpakToBKa). HenpepbiBHble oTObpakeHuss B Touke. [lpegen
otobpaxeHun Rn — R™. KoHeuHble M GeckoHeuHble npeaens.
Mpegen no MmHoxecTBy. ApudpmeTnyeckme CBOMCTBa npeaenons
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oto6paxeHun R" — R™ u c¢yHkumn R" — R. ToHATue
HeonpeaeneHHOCTEN U PacKpbITUSt HeonpeaeneHHOCTEN.

HenpepbiBHOCTb MOCTOAHHOW dyHKUMU " dyHKUNN.
HenpepbIBHOCTb CTeneHHoun OYHKL MM c HaTypanbHbIM
nokasaTenem. MHorousneH. HenpepbIBHOCTE ~ MHOrO4Y1EHOB.
PauuoHanbHas  dyHKUMA.  HenpepbiBHOCTb  pauuoHanbHbIX
dyHKUMI B TOYKax obracTtu onpeneneHns. BoluncneHne npegenos
paunoHanbHbIX PYHKUNA OOHOW BELLLECTBEHHOW NEPEMEHHOMN.

Teopema o nepexofe Kk Nnpefeny B HepaBeHCTBaXx.
Teopema 0 NPOMEXYTOYHOW (PYHKLUMM (O ABYX MUNULIMOHEPAX).

lMocnepoBaTenbHOCTM TOYEK B METPUYECKOM MPOCTPaHCTBE.
MoHsaTMe npegena nocnegoBaTeNlbHOCTU. [eOMETPUYECKUIA CMbICT
onpegeneHuns npeaena nocnegoBaTenbHOCTH.
MocnenosaTtensHocT Tovek B R" kak oToGpaxenna N — R
Ymncnosas nocrnenoBaTesibHOCTb. BeckoHeyHble npegensl.
KoopanHaTtHbie nocnenoBaTenbHOCTU. CeoictBa
nocnegoBaTenbHOCTEN, BbiTekawowme ©n3  0oOLUX  CBOWCTB
oTobpaxeHun (apudmeTmyeckme CBOWCTBa MNpeadenos, nepexoq K
npeaeny B HepaBeHCTBaX, €AVHCTBEHHOCTb npeaena,
OrpaHMYEHHOCTb  CXOASdLWlencs  MocnefgoBaTeNlbHOCTM,  CBSA3b
NOHATUA OEeCKOHEeYHO Marion nocreaoBaTenlbHOCTU C MOHATUEM

npeaena nocnegoBaTesnibHOCTH). Kputepuin npeaena
nocnenosartenbHocTM Todek B R" B TepMuHax KoopauHaTHbIX
nocriegoBaTefibHOCTEN. MpenensHaga TOYKa MHOXecTBa

(onpeaeneHune n KPUTEPUI C LOKA3ATENHLCTBOM).

Cyu.l,eCTBOBaHI/Ie KOHEYHOro npeaena OrpaHI/I‘-IeHHOIZ MOHOTOHHOM
YMCIOBOM NOCNeaoBaTENbHOCTMW.

CywectBoBaHMe  OECKOHEYHOro  npegena  HeorpaHW4YeHHOM
MOHOTOHHOWN YMCNOBOWN NOCNef0BaTENbHOCTH.

Yucno e. OnpepeneHne n KOPPEKTHOCTb onpeaeneHust.

Moo nocnepoBaTtenbHocTb. Teopema bonbuaHo-Benepluitpacca
ONs1 OrpaHMYEHHbIX YNCIOBbIX NOCIeA0BaTENbHOCTEN.

MognocnegoBaTenbHOCTb. Teopema bonbuaHo-Benepwtpacca ans
orpaHuMYeHHbIX nocrnegoBaTenbHOCTEN Touyek B npocTpaHcTee R
Teopema bonbuaHo-Benepwtpacca B TepMuHax npenenbHbIX
TOYEK.

MognocnegoBaTenbHOCTb. Teopema bonbuaHo-Benepwtpacca ans
nocnefoBaTeNbHOCTEN B pacLUMPEHHON (hOPMYIMPOBKE.

dyHOaMeHTanbHble  NocrefoBaTenbHOCTU. Kputepun Kowin
CXOAMMOCTM YMUCIOBOW NOCieg0BaTENIbHOCTW.

dyHOoameHTanbHble  nocriegoBatenbHocTn.  Kputepun  Kowwm
CXOAMMOCTU NocrefoBaTenbHOCTEN ToYek B npocTpaHcTee R".

YacTuuHble npefenbl nocriegoBaTtenbHOCcTU. Teopema bonbuaHo-
BerepwTtpacca B TepMuHax 4YacTuyHbIX npegenos. [lepsoe
onpedeneHne BepxXHEro W  HWKHero npegerioB  YMCroBOK
nocriegoBatenbHOCTU. TeopemMa O  KOPPEKTHOCTU  NEepBOro
onpeaeneHnsi. OKBUBaNeHTHOCTb NEPBOro 1 BTOPOro onpeaeneHun
(6e3 gokasatenbcTBa).

lMepBoe, BTOpOe onpefeneHns BepxXHEero W HWXKHero npeaenos
4YMCIOBOW MOCNeaoBaTeNbHOCTN. OKBUBANEHTHOCTb MEPBOrO U
BTOPOro onpegeneHun.
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MepBoe, BTOPOE OMNpPeAEereHNsi BEPXHEro U HWXKHEro npeaenos
4YMCIOBOW MocneaoBaTenbHOCTU. OKBMBANEHTHOCTb MEPBOro U
BTOpoOro onpegeneHnn (6e3 pokasatenbctsa). Heobxogumoe wn
JocTaTtoyHoe ycrnosue CX0OMMOCTHU yncrnoBomn
nocrnegoBaTenbHOCTU B TEPMUHAX BEPXHETO U HMKHETO Npeaeros.

Onpegenenne erHe npegena OyHKUMN B TOYKE. DKBMBANEHTHOCTb
onpegeneHunn Kowwn un eiHe npegena yHKUUKN B TOYKE.

Mpeoenbl  YHKUMM B TOYKe MO  MNOAMHOXecTBaMm, nO
HanpasneHnam. MNMpumep yHKUUKU, uMetoLLern npeaensl B TOYKE No
BCEM HanpasfeHUsIM, HO HEe UMeIoLLEN Npeaena B 3TON TOYUKE.

OpgHocTopoHHME  npefenbl  (PYyHKUMM  OQHOM  BELLECTBEHHOM
nepemeHHon. OnpepeneHna Kowwn un [eriHe OOHOCTOPOHHUX
npeaenoB (OyHKUMN OAHOM NepeMeHHon B Toudke. Heobxogmmoe wm
[OCTaTO4YHOE YCMOBME CyLEeCTBOBaHUA npeaena (yHKUUM OOHON
nepemMeHHoOn B TOYKe B TEPMUHAX OAHOCTOPOHHUX Npeaesos.

Onpegenennss Kowun n leriHe HenpepbiBHOCTM OTOOpaXeHus u
dyHKUMM B Touke. Cryvyan M3ONMPOBAHHOM TOYKM U NpeaenbHOn
ToykM obnactm  onpegeneHns  yHkuMn.  OOHOCTOPOHHAS
HenpepbIBHOCTb (PYHKUMM OfHOM nepemeHHon. OrpaHMyYeHHOCTb
HenpepbIBHOW byHKUMK. HenpepbiBHas kpusas B npocTpaHctee R

Teopema O cOxpaHEHUMN 3HaKa HernpepbiBHOW B ToYke OYHKUUK B
OKPECTHOCTW 3TOW TOYKN.

Mpenen u HenpepbIBHOCTb Cynepnosnuumn yHKUUA.
HenpepbIBHOCTb TPUrOHOMETPUYECKUX DYHKLINA.
MepBLIN 3amevaTenbHbI Npeden. Cneacraeus.

MepBasi Teopema BekepwTtpacca 0  HenpepbiBHOW  Ha
OrpaHNYeHHOM 3aMKHYTOM MHOXECTBE (PYHKLIMW.

BTopas Teopema BenepLutpacca o HernpepbIBHOW Ha OrpaHN4YeHHOM
3aMKHYTOM MHOXeCTBe (PyHKLUUU.

O606LeHne Teopem BeiiepliTpacca Ha cnyyait oTo6paxeHuii R" —
Rm

Teopema  bonbuaHo-Kowm 0  MNPOMEXYTOYHOM  3HAYEHMMU
HenpepbIBHOW Ha OTpe3ke (PyHKUUN OgHON NepeMeHHOMN.

Teopema  bonbuaHo-Kowm 0  MNPOMEXYTOYHOM  3HAYEHMMU
HenpepbIBHON (PYHKLMN HECKOMNBbKUX NEePEMEHHbIX.

Cnegcteus 13 Teopembl bBonbuaHo-Kown 0O npoMexXyTOYHOM
3HaYeHUN HenpepbIBHOW Ha OTpeske (PYHKLUN OOHON NepeMEHHON.

MOHOTOHHbIE OYHKUMM Of4HOW nepemMeHHOW. Teopema o npegenax
MOHOTOHHOWN (PYHKLIMW.

Toukn paspbiBa yHKUUMM OOHOW nepemeHHon. Knaccudpumkaums
TOYeK paspbiBa. XapakTep paspblBOB  MOHOTOHHOW OYHKUUMK
(cnegcTBre M3 Teopembl 0 Npedenax MOHOTOHHOW (OYHKLUN).

TeopemMa O HenpepbIBHOCTM MOHOTOHHOW  OYHKUMM  OLHOW
nepemMeHHoMN.

Teopema 0 CcyLLeCTBOBaHMM U MOHOTOHHOCTM OOpaTHOM QOYHKLMK Y
MOHOTOHHOM HeNpepbIBHOW Ha MPOMEXYTKe (PYyHKUUK OOHON
nepeMeHHOMN.

CteneHHas yHKUMA OOHOM MEPEMEHHON C pauMoOHarbHbIM
nokasartenem. HenpepbIBHOCTb NPU pasnnYHbIX NoKasaTensx.
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MokaszaTenbHass (PyHKUMS OOHOM MNEPEeMEHHOW C pauMoHarbHbIM
nokasatenem. TeopemMa O HeNpepbiBHOCTU MOKa3aTerbHON
dYHKLUMM C paumoHarbHbIM nokasatenem B Touke x=0.

OnpeneneHne nokasaTesNibHOM YHKUMW OOHOW MNEePEeMEHHON C
BELEeCTBEHHbIM  MNokasaTenem. KoppeKkTHOCTb  onpedeneHus
(dbopmynMpoBKa TeopemMbl W [OKa3aTenbCTBO CyLEeCTBOBaHUSA
npegena nocrnegoBaTeNbHOCTY).

OnpepeneHne nokasaTenibHONM YHKUMW OQOHOW MNEepeMEeHHON C
BelleCTBEHHbIM  nokasatenem.  KoppekTHOCTb  onpeferneHus
(dbopmynMpoBKa TeopeMbl W [OOKa3aTenbCTBO HE3aBMCUMOCTMU
npegena, oT BUAa nocrnegoBaTeNbHOCTY).

CeonctBa  nokasaTefnlbHOM  (PyHKUMM  OOHOM  MEpPEMEHHOMN
(nepeuncnnTb BCe, AoKasaTb hopmyny).

CeonctBa nokasaTenbHOW  (PYHKUUMM  OOHOW  MEepPEMEHHOMN
(nepeuncnnTb BCe, OKa3aTb CBOMCTBO MOHOTOHHOCTU Ha YMCIOBOW
NPSAMOW).

CeonctBa  nokasaTenbHOW  (PYHKUUMM  OOHOW  MEepPEMEHHOMN
(nepeuncnnTb Bce, [okas3aTb HENPepbIBHOCTb Ha YUCHOBOW
NPSAMOW).

CeonctBa  nokasaTefnlbHOM  (PyHKUMM  OOHOM  MEpPEMEHHON
(nepeuuncnntb Bce, AokasaTtb hopmMyny).

CeonctBa nokasaTenbHOM  YHKUMW  OOHOW  NEepeMEHHOWN.
Mepeuncnutb BCE, JokasaTtb dopmMynbI

lima' =+ (a>1), lima’=0(a>1),

X — +00

lima* =0(0<a<l), lima'=+w(0<a<l).
Jlorapndomuyeckas dyHKLMSA oAHoMn nepemMeHHoMN.
M'Mnepbonuyeckne dYyHKLMN. CreneHHas YyHKLMSA C
BeLleCTBEHHbIM noka3sateneMm. [lokasaTenbHo-cTeneHHas OyHKUUS.
OCHOBHble 3nemMeHTapHble (YHKUMW. JnemeHTapHble YHKUUN.
Teopema 0 HeENPepbIBHOCTU aNeMeHTapHbIX QYHKLWNA.

BTopon 3amevartensHbIn npegen.

CnegctBus un3 dopmyrnbl BTOPOro 3ameyaTeNnbHOro npejena.
AcumnToTuyeckue dopmMynbl ans nokasaTtenbHOMN,
norapmdmMmn4eckomn, CTeNeHHOM 1 rmnepbonnyecknx PyHKUMN OLHON
nepemMeHHoMN.

Kputepun Kowwn cyuiectBoBaHWS KOHEYHOro npegena oyHKUUN B
TOUKe.

PaBHOMepHas HenpepbIBHOCTL DYHKUMM Ha MHOXecTBe. Teopema
KaHTopa o paBHOMEpPHOWN HeNpepbIBHOCTH.

CpaBHeHne dyHKumii. Cumeon O. DyHKUMM OAHOrO nopsiaka npw
X—Xo.

CumBon 0 B cpaBHeHUM nosefeHust doyHkuMi. [1Ba onpeneneHus
cooTHoweHusa a(x)= 6(B(x)) npu x—x,. VX aKBMBaNeHTHOCTb Mpu
B(x)#0 x#Xo.

OKBUBaneHTHble B To4ke pyHKUMK. KpuTepum COOTHOLUEHUS
ax)~B(x) npn x—x,, B(x)£0 npn x#x,. NaBHaa 4YacTb PyHKUMN.
[MoHATME acuMNTOTUYECKOWN (POpMYIbl.

OnddepeHumans
HOe ncuymcnexve

70.

OundbepeHumpyeMocTb OYHKL MM OAHOM1 BeLeCTBEHHON




OYHKUMM OOHOM
BELLL,eCTBEHHOMN
nepemMeHHon
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nepeMeHHon B Touke. HenpepbiBHOCTE AnddepeHunpyemon
dyHKUMK. OundpepeHumnan gyHKUUN B TOYKE.

MpomssogHas pyHKUMM OOHOW BeLLeCTBEHHOW MepeMeHHOn B
TOUKe. Heobxognmoe n [oCTaTo4HOE yCcroBusi
andbepeHumpyemocTm OyHKLMM oaHoun BeLleCTBEHHON
nepemeHHon B Touke. Popmyna, Bblpaxawlwaa AauddepeHumnan
OYHKUMM OOHOW BELLECTBEHHOMW MEPEMEHHON B TO4YKEe 4Yepe3 ee
npoussogHyo. [OudcbepeHuman  He3aBUCUMOW  NEepPeMeHHON.
OAOHOCTOPOHHME  MPOU3BOAHbLIE. Kputepun  cyliectBoBaHuS
NPON3BOAHON OYHKLIMM OOHOW BELLEeCTBEHHOW NepeMEHHON B TOUKe
B TEPMUHAX OAHOCTOPOHHUX NPOM3BOOHbIX.

leomeTpudeckuin  cmbicn  audppepeHumana u  NPOU3BOSHON
dYHKUMM OOHON BeLLLECTBEHHOW NepeMeHHon B Touke. KacaTensHas
K rpacuky dyHKumMM B Touke. O[HOCTOPOHHME KacaTesibHbIe.
BepTukanbHble kacaTenbHble.

MpomssogHble U1 auddepeHumansl CyMMbl, MpoU3BeaeHus,
YyacTHoro anddepeHUnpyemMbix B TOYKE PyHKUUIN (QOKa3aTb TOSbKO
yTBEpXOeHne 0 NPon3BOAHON CYMMbI Y NPOU3BEAEHUS).

MpomssogHble U1 auddepeHumansl CyMMbl, MpoOU3BeaeHMs,
yacTHOro audppepeHumpyemMblx B Touke  (PYHKUMA  OOHOWM
BELLECTBEHHOMW NEpeMeHHOW (gokasaTb TOMbKO YTBEPXKOEHUE O
NPOM3BOAHOM YAaCTHOrO).

MpousBogHass obpaTHOW  (PyHKUMM  OOHOM  BELLECTBEHHOW
nepeMeHHoMN.

MpoussogHas CINOXXHOM OYHKL MM oJHOM BELLECTBEHHOMN
nepemeHHon. IHBapnaHTHOCTb POpPMbI NEPBOro AuddepeHumana.

Tabnuua  nNpom3BOAHbIX  (PYHKUMMA  OOHOM BeLlECTBEHHOM
nepemMeHHon (NepevncnuTb Bce hopMysbl, fokadaTb popmyrbl 4ns
NPOM3BOAHbIX NOKa3aTeNbHOW, NOrapumMmn4eckon pyHKLUMN).

Tabnuua  Npou3BOAHbIX  (PYHKUMA  OOHOM BeLLlEeCTBEHHOM
nepemMeHHon (NepevmcnuTb Bce hopMynbl, okasaTb popmyrbl 4ns
NPOM3BOAHbLIX TPUTOHOMETPUYECKNX COYHKLMIA).

Tabnuua  nNpou3BOAHbIX  (PYHKUMMA  OAHOM BeLlEeCTBEHHOM
nepemMeHHon (NepevncnuTb Bce hopMyIbl, fokadaTb popmyrbl 4ns
NPOm3BOAHbIX 0BPaTHBLIX TPUFOHOMETPUYECKUX DYHKLINN).

Jlorapncpmudeckaa npoussogHas OYHKUMM OOHOW BeLLECTBEHHOW
nepemeHHon. Tabnuua nponsBoaHbIX (NepedncnuTb Bce hopmynbl,
pokasatb opmyny Ansa  NpOU3BOAHOM CTENEeHHOW dOYHKLMM).
lMponssoaHas nokasaTenbHO-CTENEHHON YHKLUN.

lMponsBoaHble BbICLLMX MOPSAKOB (PYHKUMA OOHOW BeLleCTBEHHOM
nepemeHHon. Tabnuua  NpPOM3BOAHLIX  BbICLUMX  MOPSAKOB
(nepeuncnnte Bce  dopmynbl, gokasatb  opmyny  4ns
NPOM3BOAHBIX BbICLLUMX MOPSAAKOB PYHKLMI).

MpounsBoaHble BbICLUIMX NOPSAKOB (PYHKUMA OAHOW BeLLeCTBEHHOM
nepemeHHon. Tabnuua  NpPOM3BOAHLIX  BbICLUMX  MOPSOKOB
(nepeuncnntb BCe  dopmynbl, gokasaTb  opmyny  ans
NPOM3BOAHBIX BbICLLUMX MOPSAAKOB PYHKLMM).

MpounsBoaHble BbICLLIMX NOPSAKOB (PYHKUMA OAHOW BeLLeCTBEHHOM
nepemeHHon. Tabnuua NpPoOM3BOAHLIX  BbLICWUMX  MOPSOKOB
(nepeuncnntb BCce  dopmynbl, gokasaTb  opmyny  ans
NPOM3BOAHBLIX BbICLUMX NOPSAKOB OYHKLMM).
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MpounsBoaHble BbICLLIMX NOPSAKOB (PYHKUMA OAHOW BeLLeCTBEHHOM
nepemeHHon. Tabnuua NpoM3BOAHLIX  BbICWUMX  MOPSOKOB
(nepeuncnntb BCe  dopmynbl, gokasaTb  opmyny  ans
NPOM3BOAHbLIX BbICLLUMX MOPSAKOB OYHKLMM).

MpousBogHble BbICLUMX MOPSAKOB  CYMMbl  OYHKUMW  OOHOM
BELLEeCTBEHHON NepeMeHHOMN.

MpounsBoaHble BbICLUMX MOPSAAKOB NPOU3BEAEHUS (PYHKUMA OOHOM
BeLLeCTBEHHOW nepemeHHon. Popmyna JlenbHuua.

OunddepeHumansl BbICLLNX nopsaaKkoB dyHKUMIA ogHomn
BeELLeCTBEHHON nepemMeHHon. dopmyna Ana  BbIMUCIIEHUS.
OTcyTCcTBME MHBAPUMAHTHOCTU hopMbl Y AnddepeHLnanos BbICLLNX
nopsagkos. AudpdepeHumansl  BbICLUIMX  MOPSOKOB  CYMMbl U
npounssefeHnsa OyHKLNA OOHON BELLLECTBEHHOW NEPEMEHHON.

JlokanbHble  3KCTpeMyMbl  (PYHKUMA  OOHOW  BeLLeCTBEHHOM
nepemeHHon. Teopema depma o0 HeobxogMMOM  YCNOBUK
rniokanbHOro akctpeMmyma. Kputnyeckmne TouKu.

Teopema Ponns.

Teopema JlarpaHxa 0 KOHEYHbIX NpUpaLLeHnsax.

CnepnctBus 13 TeopeMbl JlarpaHxa 0 KOHEYHbIX NpupaLLeHnsX.
Teopema KoLn 0 KOHEYHbIX NpUpaLLEeHUsIX.

PackpbITne HeonpeaeneHHocTen no npasuny Jlonutans.

MHorouneH Teunopa And ¢yHKUMM OOHOW  BeLeCTBEHHOM
nepemeHHon. ®opmyna Tennopa ¢ OCTaTOYHLIM YrieHOM B hopme
MeaHo.

EanHcTBeHHOCTL npefctasneHna Tennopa ona yHKUMA OgHOM
BELLEeCTBEHHON NepeMeHHon. PaanunyHble cnocobbl NnpeacTaBneHns
dyHKUMM no dopmyne Tennopa. BblgeneHue rnasHoW 4actn u
BblYMCNEHNe npeaeros.

dopmyna Ternnopa ¢ OCTaTOYHbLIM 4rieHOM B ¢popme JlarpaHxa u
Kowwn ons gyHKUMIA OOQHOM BELLEeCTBEHHON NepeMeHHOMN.

KpuTepunn HecTporom MOHOTOHHOCTU AaundbdepeHunpyemMon Ha
NPOMeXyTke  OYHKUMW  OOHOM  BELLEeCTBEHHOW NepemMeHHON.
HocTtaTtoyHoe ycnosue CTPOron MOHOTOHHOCTMN.

[ocTtaTo4yHoe ycnoBue akcTpemMyma (PyHKLUMN OOHOW BeLLECTBEHHOM
nepeMeHHON B TOYKe B TEPMUHAX CMEHbI 3HaKa NPoOuM3BOAHOMN.

HocTtaTtoyHoe ycriosue akcTpeMyma OyHKLUUN OQHOM BELLEeCTBEHHON
nepeMeHHONn, MMELOLLIEN NPOU3BOAHbIE BbICLUNX MOPSOKOB.

100. BbINyknocTb YHKUMW OOHOW BELLECTBEHHOW MNepeMeHHON Ha

101.

npomexyTke. Heobxoammoe M [ocTaToOvyHOE YCrOBUE HECTPOrow
BbIMYKNOCTU AuddepeHunpyemMon Ha MpoMexyTke QyHKUUn B
TepMMHaxX MOHOTOHHOCTU npowussogHon. Cnegctene o6 ycnosuu
BbINYyKNIOCTM B TepMMHax BTOPOW nNpou3BoAHOW. [locTaToyHoe
yCIioBMeE CTPOrom BbIMyKIOCTMU.

BbINnyknocTe yHKUMM OOHOM BeLeCTBEHHOW MNEepeMeHHOM Ha
npomexyTtke. Heobxoaumoe u [OCTAaTOYHOE YCIIOBME HECTPOron
BbIMYKNOCTU AuddepeHunpyemMon Ha MpoMexyTke QyHKUUN B
TepMUHaxX KacaTernbHOMW K rpadouky dyHKUUN.

102. Toykm nepernba yHKUMM (rpadmka  YHKUUKW)  OOHOWN

BELECTBEHHON nepemMeHHon. Heobxogumoe ycnosue nepernba.




HocTtatoyHoe ycrnoeue nepernba.
103. AcuMNTOTbI PYHKUUN OOHOW BELeCTBEHHON NepeMeHHON.

104. ®OyHKUMM OOHOW  BELLUECTBEHHOW MNepeMeHHOW, 3aaHHble
napameTpudecku. BblumcneHne npomsBoOLHbLIX NEPBOrO M BbICLLUNX
nopsgkoB. OcobeHHOCTM nccrneaoBaHus.

HeonpeaeneHHbin

105. TNoHATre nepBoobpasHOn Ha NPoOMeEXyTKe OYHKLUN 1

nHTEerpan
. HeonpeaeneHHoro nHTerpana.

OYHKUMM OOHOM

BELLEeCTBEHHON 106. OcHOBHble MeTOAbI MHTErPUPOBAHNS (MHTErpupoBaHue

nepemMeHHon NMOACTAHOBKOW M MO YacTsaM).

WHTerpnpyemocTtb .

o Pmrjlaﬂy 107. WHTerpupyemoctb  yHKumin no  PwumaHy. OnpegeneHuve

DyHK I/IVIC))/ HOv onpegeneHHoro uHTerpana PumaHa B TepMuHax WHTerpanbHbIX

Bey eL(j;TBeHLI:OVI cyMMm PumaHa. [eOMeTpuyeckuii CMbICST WMHTErpansHoOM CyMMbl
t N PumaHa. NHTerpupyemocTb (PyHKLUKW, NOCTOSAHHON Ha OTpesKe.

nepeMeHHON Ha

oTpeske. 108. OrpaHn4YeHHOCTb MHTerpupyemon Ha oTpeske dyHKuuu. MNpumep

OnpeaeneHHbIn
uHTerpan PnmaHa

OorpaHuUYeHHON (PYyHKUUKN, HEMHTEerpnpyemom no Pumany.

109. BepxHue n HWkHWe cymmbl [Japby. [eomeTpuyeckuii CMbicn CyMmm
Hapby. CsorictBa cymm [Japby: OUEHKM MHTErpanbHbIX CyMM
PumaHa, npubnmkenue cymm [Japby cymmammn Pumana.

110. MoHoTOHHOCTE cyMM [apby, oueHka pa3HocTen cymm dapby npwm
namenbvyeHun pasbueHus. HepaBeHCTBA ANSt BEPXHUX WU HMDKHUX
cymm [apOy pasnuuHbix pasbuenunn. OrpaHmyeHHoCcTb cymm [apby.

111. BepxHui n HwkHUn nHTerpansl OJapby. Onpegenenuve. Jllemma o
HepaBeHCTBE A5l BEPXHErO U HUXKHEro nHterpanos Japoy.

112. ToHaTne npegena cymmbl Japby. OcHoBHasa nemma [Jap0Oy.

113. HeoGxogmmoe u pgocTaToyHOE YCNOBWE WHTErpuMpyemMocTy Mo
PumaHy orpaHnyeHHOM (OyHKLUMN B TEPMUHAX BEPXHETO M HUDKHEro
uHTerpanos [apby (BcnomoratenbHasi Teopema).

114. OcHoBHasa TeopeMa O HEOOXOAMMOM W AOCTAaTOYMHOM YCHOBMMK
WHTErpMpyeMocT no PumaHy orpaHuM4eHHOn Ha oTpeske (PyHKLMK
(B TepMmnHax cymm [ap0Oy).

115. VHTerpvpyeMocTb HenpepbiBHbIX M MOHOTOHHbIX Ha OTpeske
PYHKLMNA.

116. JdocTtaTouHOe ycCrnoBMe WHTErpupyemMocTu paspbiBHON (YHKLMMU.
Cnegcteusa.  [lpumep  uHTerpupyemom  (OYHKUUK,  UMEHOLLEN
6eCcKOHEYHO MHOrO TOYEK pa3pbiBa.

117. WHTerpmpyemocTb cnoxHon dyHkuun. Cneacreme.

118. lMpocTenwmne cBoncTBa onpedeneHHoro uHTerpana PumaHa
(MMHENHOCTb, MHTErpupyeMocTb NPOU3BEAEHUsI, MHTErPUPYEMOCTb
Ha NOAMHOXeCTBaX, agAUTUBHOCTb ONPeAeneHHOro NHTerpana).

119. CeoincTtBa uHTerpana PumaHa, cBA3aHHble C HEpaBEHCTBAMN.

120. Teopema o cpegHeM 3Ha4YeHUW ONS ONpedeneHHOro MHTerpana
PumaHa.

121. WHTerpan ¢ nepemMeHHbIM BEpXHUM rnpeaenom. HenpepbIBHOCTb
WHTerparna c nepemMeHHbIM BEPXHUM Npeaenom.

122. WHTerpan c nepemMeHHbIM BEPXHUM npegenom.
OndbdepeHumpyemoctb  umHTErpana Cc MNEepeEMEHHbIM  BEPXHUM
npegenom. CyliecTBOBaHME NepBoOOPa3HON y HEnpepbIiBHOW Ha
npomMmexyTtke  yHkumn.  OudbdbepeHumpoBaHne UHTerpana c
nepeMeHHbIM Npeaesnom.




123. dopmyna HbtoToHa-J1enbHuua. MeToasbl BblYMCNEHUS
onpegeneHHoro mHTerpana (MHTerpupoBaHue NOACTAHOBKOM M MO
4acTam).

HecobcTBeHHbIN
WHTerpan ot
dYHKLMM OOHOMN

124. HecobCTBEHHblE WHTerpanbl MNEepBOro W  BTOPOro  poga.
Onpepenenne, npumepbl. [NaBHOe 3Ha4yeHME HecOoOCTBEHHOro
uHterpana. Kputepun Kowwm cxogumoctM  HecobCTBEHHOrO

B TBEHHOM
SLecTBeHHO nHTerpana. AGConTHasA 1 yCrnoBHast CXOOUMOCTb.
nepeMeHHown

125. O6wwnin Npu3HaKk CpaBHEHWUs ONs HECOOCTBEHHbIX MHTErpanos B
dopMe HepaBeHCTB 1 B nNpeaensHon opme.

126. YacTHble Npu3HaKM cpaBHEHUA AN HECOOCTBEHHbIX UHTErpanos
nepBoro M BTOPOro poja B opMe HepaBeHCTB, NpeaesibHoMu
dopwme.

127. lMpusHak  dupuxne-Abens CXOANMOCTU HecobCTBEHHOrO
WHTerpana.

128. 3ameHa nepeMeHHOW W WHTerpMpoBaHuMe MO 4acTaMm B
HeCOOCTBEHHbIX HTErpanax.

OudbdepeHuymnans

HOe ncumncnexve
OYHKUMIA MHOTUX
BeLLEeCTBEHHbIX
nepeMeHHbIX

129. Onpepenenve N-mepHoOro eBknupgoBa npocTpaHcTBa  E.
OcHoBHble MOHATMS U onpegeneHnsa. CeoncTea paccTosHusa B E.
NocnepoBaTenbHOCTU TOoYek B E. Cxopsauiuecs
nocnegoBaTenbHOCTU N Ux ceorcTBa. Kputepun Kowmn cxogumocTtu
nocnegosatensHoctmn Todyek B E.  Teopema  bonbuaHo-
Benepwrtpacca. [lNpegenbHble ToukM MHOXecTBa. OTKpbITbIE U
3aMKHyTble MHOXecTBa. Onepaums 3ambikaHna. KomnakTol B E.

130. OyHKUMK HECKONbKNX OEeNnCcTBUTENbHbIX nepemMeHHbIX.
Onpepenenne npegena dyHKUMKM B Touke. ApudmeTtmdeckue
cBorcTBa npegenoB pyHkumn. Kputepun Kowwm cyliectBoBaHUs
KOHEeYHOro npefgerna @QyHKUUMM N nepemMeHHblX. [1oBTOpHbIE
npegensl. HenpepbIBHOCTb OYHKL MM n nepeMeHHbIX.
ApudmeTndeckme onepauun Hag HernpepbiBHbIMU - (PYHKLMAMMN.
CBowicTBa HenpepbiBHbIX (YHKUMI (TeopeMa 06 YCTOMYMBOCTU
3Haka, TeopemMa O MNPOXOXAEHUM HenpepbiBHON (YHKUUN Yepe3
noboe npomexyToyHoe 3HadeHue, Teopema BewepwTtpacca).
PaBHoMepHas HenpepbIBHOCTb hyHKUMU. Teopema KaHTopa.

131. YacTHble npousBoaHble QYHKLUMM HECKOMNBKUX MNepeMeHHbIX.
OudbdbepeHumpyemocts B Touke. CBA3b AudpdepeHunpyeMmocTn ¢
CyLLIeCTBOBAHMEM YacCTHbIX NPOU3BOAHbIX. [[€eOMeTpruyecKkuin CMbICH
ycrnoBus  audpcpepeHumpyemMoctn B criydae  (OyHKUMM  OBYX
nepemMeHHbiX. [octatoyHble ycnosus audepeHLnpyeMoCTu.
MoHatne guddepeHumnana. OudpdepeHunpyemoctb  CrOXKHOM
dYHKUMM M MHBApPUAHTHOCTb opMbl NepBoro auddepeHuyunana.
lMponssoaHasg no HanpasneHuwo. MpagneHT.

132. YacTHble npoussBogHble U AnddepeHumarnbl BbICLUMX NMOPSAKOB.
Teopema 0O paBeHCTBE CMeELLIaHHbIX MpoM3BOAHbIX. Popmyna
Tennopa ans dyHKUMIA HECKONbKNX nepeMeHHbIX c
OONOSTHMUTENBHBLIM YnieHoM B doopMme JlarpaHxa u lNeaHo. dopmyna
KOHEYHbIX NpupaLLeHnin 1 crnegcTeus U3 Hee.

133. JkcTpemMyMm QYHKUUM HECKONbKMX nepemeHHbiX. Heobxoanmoe
ycrioBne 3KCTpemyma B TepMuHax nepsoro auddepeHumana.
JocTaToyHble  ycrioBuMst  CTPOroro  3kcTpemyma.  Ycrosue,
JocTaToyHOoe NS OTCYTCTBUSA SKCTPEMYMA B TOUKE.

134. HesaBHble  pyHKUMKM. Teopema O HesBHbIX  PYHKUMSAX,
onpegensdemblXx OAHWUM YypaBHeHMEM (6e3 pgokasaTenbCcTBa).




BbluncneHne npomsBOAHLIX HESBHbIX (OYHKUMK, onpeaensemblX
CUCTEMOW YypaBHeHUN. HAkobuaH cuctembl PyHKUMA. BblumcneHve
NPOU3BOAHbLIX HESBHbIX (OYHKUWA, onpefensemblX U3 CUCTEMbI
ypaBHEHUN.

135. OTtobpaxeHus u3 E B E. npegen otobpaxeHus, HenpepbIBHOCTb
oTobpaxeHusi. OTobpaxeHusi, auddepeHupyemMble B  TOYKeE.
OudbdbepeHuman oTobpaxeHus. MaTpuua NPOW3BOAHON
oTobpaxeHus. HenpepblBHO guddepeHumpyemoe oTobpaxeHue.
HenpepbiBHasg anddepeHunpyemMocTb KOMNO3ULMM OTOBPaXKEHWIA.
Teopema 06 OTkpbITOCTM OBpasa OTKPbLITOrO MHOXECTBa B Cry4yae
HenpepbiBHO AnddEPEHLMPYEMOro OTOBPaXKEHMS C HEpaBHbIM
Hynto sskobnaHom. Teopema 06 obpaTtHOM oToBpaxkeHun. Popmynbl
3aMeHbl nepeMeHHbIX. NonapHas 3ameHa.

136. YcnoBHbI akcTpeMyMm. MeTon HeonpedeneHHblX MHOXUTenewn
JlarpaHxa.

Yncnosble pAObl

137. Yucnoson psg. Cxogumoctb. Cymma GeckoHeYHOo YyObiBatoLlemn
reomeTpuyeckon nporpeccun. Kputepun Kowm  cxogmmocTu
4YMCNOBOro psaa.

138. CneactBua mn3 kputepusa Kowwm CXO4MMOCTM YUCIOBOrO psaa.
Heobxoanmoe ycnosue cxogmumocTtu. FapMoHudeckmn psag. Ocrtatok
4YMCNOBOro psaa.

139. CxogumocTb ntoboro MKCMPOBAHHOIO OCTaTka CXO4SLErocs
psga. Heobxogumoe n [oCTaTtodHOE YCNOBME CXOLMMOCTU B
TepMuHax ocTaTka.

140. Yucnosble pagbl ¢ HeOTpUuaTenbHbIMK YrieHamn. Heobxogumoe
W [OCTaTo4HOE YCroBWE CXOAMMOCTWU. WHTerpanbHbIn Npu3Hak
Kowmn-MakrnopeHa CXOQMMOCTH YMCIIOBOro psaa c
HeoTpuuaTenbHbIMK YneHamn. OB606LLEHHbI rapMOHNYECKUIA PSIA.

141. TNpusHakm cpaBHEHMS  CXOOMMOCTM  4YMUCAOBOrO psga C
HeoTpuuaTenbHbIMM  YneHamu B (OpMe HEepaBeHCTB U B
npegenbHon copme. YacTHble Npu3HaKkM CpaBHEHUSI (CpaBHEHME C
0606LLEHHBIM FAPMOHUYECKNM PSALOM).

142. Yucnosble psigbl ¢ HeoTpUuaTenbHbIMU YneHamn. Heobxoanmoe
n poctaToyHoe ycnosue cxogumoctu. [lpusHak [HanambGepa
CXOOAMMOCTU YUCNOBOro psga C MOMOXUTENbHBIMA YreHamu B
dopme HepaBeHCTB M B npegenbHon ¢opme. MpusHakm Paabe u
aycca (6e3 pokasaTenbcTBa).

143. Yucnosble pagbl ¢ HeoTpuuaTenbHbIMK YrieHamn. Heobxogumoe
W goctatoyHoe ycrnosue cxogmmocTu. MNpusHak Kown cxogumocTu
4YMCMOBOr0 psda C HeoTpuuaTtenbHbiMM  4YneHamu B dopme
HepaBEeHCTB N B npegenbHon dopme. MNpusHakm Paabe n Naycca
(6e3 gokasartenbcTBa).

144. lpeobGpasoBaHne Abens. [lpusHakm [Oupuxne un Abens
CXOOMMOCTU  3HaAKonepemeHHblx psgoB. [MpusHak  JlenbHuua
CXOAMMOCTU 3HaKoyepeayoLlerocsa psiaa.

145. JluHeliHoe CBOWCTBO cxogswmxca psgoB. CodetatenbHoe
CBOWCTBO cxoAsdLerocs psaa (CymmupoBaHue nadkamu).

146. AGcConoTHO cxogsdlumecss 4ducnoBble psagbl.  Teopema o
nepecTtaHoBKke YneHoB abConTHO cxogsLerocs psaa.

147. Teopema 0 NepeMHOXEHNN abCOMNOTHO CXOAALLIMXCSA PSOOB.

148. Teopema PumMaHa O nepecTaHOBKE  YMEHOB  YCMOBHO




cxopsuierocs psiga.

CDyH KUMOHal1bHblIE
nocnepnoBaTtesibHO
CTnumu

(*)yH KUMOHal1bHblIE

psiobl

149. lNoTodeyHas W paBHOMepPHas CXOOUMOCTb (OYHKLMOHAaMNbHbIX
nocnegosartenibHocten M psgos. Kputepun Kowwm paBHOMEpPHON
cxoguMmocTn. Heobxoammoe ycrioBue pPaBHOMEPHOW CXOLMMOCTU
dyHKUMOHanbHOro psga. KpuTepun paBHOMEPHOM CXOOMMOCTU
dyHKUMOHaANbHOrOo psaaa B TepMuHaxX ocTtaTtka. MaxopaHTHbIN
npusHak Benepwitpacca paBHOMEpPHOM CXOANUMOCTM
dyHKUMOHaNbHbIX NocnegoBaTeNbHOCTEN U PALOB.

150. TNpusHak Oupuxne paBHOMEPHOW CXOAUMOCTU (PYHKLMOHANLHOro
psaga. Npuasnak Abens.

151. TMoyneHHbIN nepexop, K npegeny GYHKLMOHANbHOM
nocnegoBaTenbHOCTU U PYHKUMOHANbHOrO psiga. HenpepbiBHOCTb
CYyMMbl pPaBHOMEPHO CXOAALLEroca (yHKUMOHANbHOro psaa,
COCTOSLLEro U3 HenpepbIBHbIX PYHKUMK. Teopema OuHun.

152. TNouneHHoe WHTerpnpoBaHue PYHKLMOHAMNBHbIX
nocriegoBaTenbHOCTEN N PSOOB.

153. lMouneHHoe anddepeHunpoBaHmne GYHKLMOHANbHbIX
nocnegoBaTenbHOCTEN U PAOOB.

CTteneHHble psabl

154. OnpepeneHue cteneHHoro psga. Teopema Kowun-Agamapa.

155. Teopema 0 paguyce CXOAMMOCTU CTEMNEHHbIX PAOOB, NOMYyYEHHbIX
noyneHHelM  audppepeHumpoBaHnem " WHTEerpupoBaHnem
cteneHHoro psga. Cneacreue.

156. BewectBeHHO aHanutudeckme  yHkumn. EgmMHCTBEHHOCTB
pasnoxeHusi B cteneHHon psag. Psg Tennopa. Npumvep 6eckoHeYHo
OnddepeHumpyemMon HeaHanNnUTUYECKON PyHKLUUN.

157. Heobxoammoe n goctaToyHoe YyCrnoBue pasfoXuUMoCTU (OYHKLUN
B CTEMEHHOW psa B TEpMMHaX OCTaTOYHOrO urieHa opmynbl
Tennopa. [JocTtatoyHoe Yycnosue pasnoXuMMOCTU (PyHKUUKM B
CTeneHHoun psa.

158. PasnoxeHune B pag Tennopa nokasaTenbHOWN,
TPUrOHOMETPUYECKUX PYHKLUA.

159. PasnunyHble popmbl OCTAaTOYHOrO YrneHa (MHTerpanbHas dopma,
dopma JlarpaHxa, popma Kowun).

160. BuHOMManbHbLIN psa.

161. PasnoxeHue QYyHKUMA B CTeMNeHHble psgbl  MeTogamu
NnoacTaHOBKW, NOYS1IEHHOro anddepeHumpoBaHns 7]
uMHTerpmpoBaHus. PasnoxeHne B pag Tewnnopa norapummyeckomn
dyHKUMn. PasnoxeHne B CcTeneHHouW psg  runepbonuyeckux

dYHKUMA, YHKUUK arctg X.

KpunBonuHemnHble
WHTerpansl

162. HenpepbiBHas KpvBas B €BKIMOAOBOM MNPOCTPAHCTBE, napameTp
kpuBon. HenpepbiBHO AunddepeHumpyemas kpusad. KpaTHble u
npoctole  TOYkM  Kpueou. [lpoctas  kpueas. [onycTumble
npeobpasoBaHnss napameTpa. OpwueHTauua kpuson. Cymma
KpVBbIX.

163. KacatenbHaa k kpuBon. Ocobble Touku AundbdepeHumnpyemom
KpuBoW. [Magkas kpueasi.

164. AHanor Teopembl JlarpaHxa O KOHEYHbIX npupalleHnax ans




BEKTOP-(PyHKLMN.

165. lNoHATHMe AnvHbl Oyrn KpuBoW. Teopema O CrpsSMAAeMOCTU
HenpepbiBHO AU dEpPEeHUMPYEMON KPMBOW W OUEHKax AfvHbI
KpUBOW.

166. Teopema O nepemMeHHOW nAfiMHe [OYyrM KPUBOW HenpepbiBHO
andbepeHunpyemon kpuson. Crnencrausi.

167. Teopema O CNpPAMASEMOCTM W BbIMUCAEHUM [OfIMHbI NagKoun
KpuBoWn. BeluncreHne gnnHbl KYCOYHO-rNagKkom KpUBON.

168. KpuBonuHenHble wHTerpansl 1-ro popaa. Onpepgenexne wn
dopmyna ans BbluncreHuns. CBoncTea nHTerpanos 1-ro poga.

169. KpuBonvHenHble uWHTerpansl 2-ro poja. Onpegenenve u
dopmyna ans BbluncreHuns. CBoncTea MHTErpanos 2-ro poaa.

170. CBs3b MexXay KPMBONMMHENHBIMU MHTErpanamu 1-ro n 2-ro poga.

Mepa
>KopaaHa.

171. KBagpupyemble MHOXeCTBa Ha nrockocTu. MHoxecTBa nnowagm
Hynb. Kputepuin kBagpupyemoctn. KeagpupyemocTb Qurypsbl,
rpaHnLa KOTOPON COCTOUT U3 OAHOW UNW HECKOSBbKUX CNPSMMASEMbIX
KpUBbIX

172. Mapannenenuneg. Mepa napannenenunena. BepxHsis n HUXKHAS
mepbl XXopaaHa mHoxecTBa B R™ MamepuMocTb MHOXecTBa. Mepa
XoppaHa. Ceonctea mepbl XKopaaHa. MHoXeCcTBa Mepbl HyIb.

KpaTHble
WHTerpansl

173. OnpepeneHve KpaTHoro WHTerpana PumaHna no
napannenenunegy W Ha W3MEPMMOM MHoxecTBe. [lpusHaku
WHTErpMpyemMocTu OyHKLUMA 1 CBOMCTBA KPATHOro MHTerpana.

174. CsepgeHue KpaTHOro WHTerpana K NOBTOPHOMY (c
A0Ka3aTenbCTBOM Afs1 ABOWNHOrO MHTErpana).

175. ®opmyna NpuHa.

176. YcnoBuss He3aBUMCUMOCTU KPUBOMMHEWHOrO WHTerpana oT nyTu
WHTEerpMpoBaHusa (popMynupoBka Teopembl W [AoKa3aTenbCTBO
9KBUBANEHTHOCTU NEPBbIX TPEX YCITOBUN).

177. YcnoBusa HE3aBUCMMOCTU KPMBOJIMHEWHOrO WHTErpana ot nyTu
UHTEerpMpoBaHusa (popMynupoBka TeopeMmbl W [AoKa3aTenbCTBO
9KBUBANEHTHOCTU YCNOBUSA 4 NepBbIM TPEM).

178. CBonctBa OMEKTMBHbIX HENPepbIBHO  AnddepeHumnpyemblx
oTobpaxeHnn Cc Heobpawawwmmca B  Hynb  sAKOGMaHOM.
MpeobpasoBaHue rnagkux KpuBbIX U KOHTYPOB. KpuBONUHelHbIe
KoopavHaTbl. Popmyna ansa nnowaam obpasa obnacrtw.

179. 3ameHa nepemMeHHbIX B KpaTHOM WHTerpane (gokasaTenbCTBO
Ons1 ABOMHOro nHTerpana).

180. 3ameHa nepeMeHHbIX B KpaTHOM uWHTerpane (cpbopmMynupoBku
TeopeM 6e3 fgokasatenbcTBa M OBOCHOBaHWE reoOMEeTPUYECKOro
CMbICra Moaynsa 1 3Haka sikobmaHa npeobpasoBaHns).

181. lNonspHble, cdepudeckne, UUNUHOPUYECKUE  KOOPAWUHATHI.
[Mpymepbl 3aMeHbl NEPEMEHHBbIX.

MoBepXHOCTHLIE
WHTerpansl

182. OnemeHTbl Teopun noBepxHOCTEN. HocuTenb MNOBEPXHOCTY,
Toyka noBepxHOCTU. KoopauHaTHble §MHUM Ha MNOBEPXHOCTM.
lMoHATME KpaTHOM TOYKM  MOBEPXHOCTMU. KacatenbHas «
KOOpAMHATHBbIM NUHUAM. Ocobble TOYKM MOBEepxXHOCTU. [nagkue
noBepxHocTW.  KacatenbHasi  NMOCKOCTb K MOBEPXHOCTW,




HOPMarnbHbIA BEKTOP, HOpMaribHas npsiMasi.

183. lNoBepxHOCTW, 3agaBaeMble HEsBHO. YpaBHEHME KacaTellbHOM
MSOCKOCTM N HOpMaribHOro BEKTOpA.

184. lNoHATHe nnowagn nosepxHocTn. dopmyna Ans BblYUCAEHUS
nnowiagm NoBEPXHOCTMW.

185. OpuveHTaumsi MNOBEPXHOCTM, OOHOCTOPOHHME W [BYCTOPOHHUE
noBepxHocTU. KycovHo-rnagkne noBepxXHOCTN U UX OpUeHTauus.

186. OnpepeneHve 1 cyllecTBOBaHWE MOBEPXHOCTHbIX MHTerpanos 1-
ro n 2-ro pogo. CBoWcCTBa NOBEPXHOCTHbIX MHTErParnos, NpMMepbI
X BblMUCNEHNa. [1OBEpPXHOCTHbIE WHTerpanbl Kak npegenbl
WHTErpanbHbiX  CYMM. WHTerpanbl N0 KYyCOYHO-rNagKkum
NOBEPXHOCTAM.

OrnemMeHTbl TEOPUN
nons

187. lNoHATue BekTOpHOro nons. OuddepeHumpyemble BeKTOPHbIE
nons. [duBepreHuma n poTop BeKTopHOro nons. [loHaTMe ©
MOBEPXHOCTU YPOBHA (yHKUMW. OpTOroHanbHOCTb rpagueHTa K
NOBEPXHOCTU YPOBHS.

188. ®opmyna [aycca-OcTtporpagckoro: ¢opmMynupoBka OCHOBHOWN
TeopeMbl, oKasaTenbCTBO pOopMynbl AMs creuuanbHOro knacca
obnacrten. BbipaxxeHne obbema o6nactv 4vepe3 NOBEPXHOCTHLIN
uHTerpan. MHoromepHasa dopmyna WMHTErpupoBaHUS MO YacTaM.
UHTepnpeTaums dopmynbl Maycca-OcTporpagckoro B TepMuHax
Teopun nons.

189. ®opmyna Crokca.

WHTerpansl,
3aBucsaLme ot
napameTpa

190. lNoHATWe uHTerpana, 3aBucsillero ot napameTpa. CobCcTBEHHbIe
MHTerpanbl, 3aBucawme oT napametpa. duddepeHumnposaHme no
napameTpy.

191. TNoHATWe uHTerpana, 3aBucsillero ot napameTpa. CobCcTBEHHble
WHTerpansl, 3aBucdAlWMe OT napameTpa. WHTerpupoBaHne no
napameTpy.

192. TNoHATWe uHTerpana, 3aBucsillero ot napameTpa. CobCcTBEHHble
WHTerpansl, 3aBucswme OT napameTpa. HenpepbiBHOCTL MO
napameTpy.

193. PaBHOMepHOe cTpemreHve yHKUMM K npedenbHon yHKLUW.
Kputepun paBHOMEpPHON CXOANMOCTHU B TepMuHax
OYHKUMOHanNbHbIX NocneaoBaTeribHOCTEN.

194. HecobcTBeHHble uWHTerpanbl, 3aBUcAWMe OT  napameTpa.
PaBHomepHaa cxogumocTb. Kputepuin Kowmn  paBHOMeEpHON
CXOANMOCTW.

195. lMpusHaku paBHOMEpPHON CX0OQMMOCTH HecoBCTBEHHbIX
WHTErpanos, 3aBUCALLMX OT NapameTpa.

196. HenpepbIBHOCTb HECOBCTBEHHOrO MHTErpana no napameTpy.

197. Teopema O COBCTBEHHOM WHTErpupPOBaHUN HeCOHCTBEHHOMO
WHTerpana, 3aB1CcsILLEro OT napameTpa.

198. TeopemMa 0O HECOOCTBEHHOM MWHTErPUPOBAHUN HECOOCTBEHHOIO
WHTerpana, 3aBuCsILLEro OoT napameTpa.

199. Teopema o auddepeHUnpyemMocTn HeCOBCTBEHHOro MHTerpana
no napameTpy.

200. HecobcTBeHHbIE napameTpuydeckne WHTerpansl oT
HeorpaHn4eHHbIX YHKLNA.




201. HecobGcTBeHHble UHTerparnbl OT HeorpaHWYeHHbIX OYHKLUUA U nX
OCHOBHbIlE CBOWCTBA.

202. BblumncneHue nHTerpana.
203. BbluncneHune nHterpana.
204. WHTerpanbl Ovnepa. Mamma-yHKLMA N ee OCHOBHbIE CBONCTBA.

205. WHTerpanbl Ovinepa. beTta-yHKUMS M ee OCHOBHble CBOMCTBA.
CooTHoLeHMe Mexay ramma- 1 6eta- pyHKUunamMm dnnepa.

Pagbl ®ypbe.

206. OnpepeneHve psaga dypbe AnA abCoOMOTHO WHTErpupyemon
dyHKumn.  TpegnoxeHne O  CTPEMAEHUM K HYMO  npu

b

y — © WHTerpanos BMaa f(X)COSdeX,
a

b

jf (x) sin yxdx

a

207. ot abcontoTHO UHTerpupyemon dyHkumm f(x).
208. Jlemma o6 annpokcumaumm.
209. Jlemma PumaHa.

210. Agpo Oupwuxne n ero ceonctBa. WHTerpan LOupwuxne. MpuHuun
nokanusauun. CxogmmocTb psgoB  Pypbe OnNa KYCOYHO-

anddepeHumpyemblx yHKUUA.

211. CymmupoBaHne psgos  Pypbe MeTOLOM cpenHux
apudMeTNYECKMX.

212. CsowictBa agep deviepa. Teopema o cxogumocty cymm denepa.
Teopema BewnepLutpacca-CtoyHa 0 npubnvmkeHnn HenpepbIBHOM Ha
oTpe3ke PyHKUMM anrebpanyeckmumm MHOro4IeHaMu.

213. lMNonHota cucTteM  YHKUMA B  CMbICIie  paBHOMEPHOro
npnbnmkeHnsi. Teopema O NOSHOTE TPUrOHOMETPUYECKON CUCTEMBDI
M CUCTEMbI LenblX HeoTpuuaTenbHbiXx cTeneHen X. [MonHoTa B
CMbICrle cpegHero KBagpaTU4HOro npubnwkenus. [lonHoTa
TPUrOHOMETPUYECKON CUCTEMBbI  (PYHKUUMW U CUCTEMbI  LernblX
HeoTpuuaTeNnbHbIX CTENeHen X [Ansi MHOXEeCTBa HeNpepbiBHbIX
PYHKLMNA.

214. MuHuManbHOe CBOMCTBO Ko3(puumneHToB dypbe. HepaBeHCTBO
Bbeccensa. PaeeHcTBo [lapceBans m cnegctBus M3 Hero (cnyyam
HenpepbIBHON OYHKLMN).

215. TouneHHoe aunddpepeHumnposaHme pagos dypbe. MNpeanoxeHve
o] nopsiake ybbiBaHNS KoadhpuLMeHTOB dypbe npu
N - oo . [locTaTouyHOe YyCnoBue pPaBHOMEPHOM CXOAMMOCTU psaa
dypebe.

[MpakTndeckne 3aHaTnA

Obuwue
MaTemaTunyeckmne
NMOHATUSA,
Heobxoanmble
AN n3yvyeHns
MaTemMaTU4ecKoro

1. BbICKa3bliBaHUS. Onepau,vm Ha[ BblCKa3blBaHNAMMW. CeovicTBa
OI'IepaLI,VII7I Ha[ BblCKa3blBaHNAMU (OLI,HO N3 CBOWNCTB D,OKa3aTb).

2. OnemeHTbl Teopun MHOXecTB. Onepauun Hag MHOXEeCTBaMM.
CeowicTBa onepaunin Hag MHOXecTBamm (0OQHO U3 CBONCTB
AokasaTb). CokpalleHHble 0603Ha4YeHnsa ansa cymm,




aHanmsa

10.

11.

12.

13.

14.

npounssedeHnin, obbeguHEHNN, NnepeceyeHnin.

OTo6paxeHnsa. PyHkumun. Cropbekums. Hbekums. buekuums.
O6pa3 MHOXecTBa npu oTobpaxeHnn. MHOXeCTBO 3Ha4YeHUI
otobpaxeHunda. ObpaTHoe oTobGpaxeHne. CyxeHne oTobpaxkeHus.
Komnosunums otobpaxeHuii. ['padmk oTobparkeHus.

HeonpepeneHHble Bbicka3biBaHWsi. KBAHTOPbI CyLLECTBOBAHUA U
BceobLHoCTu. [paBuno oTpmuaHms BbiCKkasblBaHWs, 3anncaHHOro
C NOMOLLbIO KBaHTOPOB. Jlornyeckoe criegoBaHune. OTpuuaHue
noruyeckoro cnegosaHus. Heobxogumoe ycnosue. [lJoctaTouHoe
ycnosue. ObpaTtHasa Teopema. Heobxoanmoe n goctatoyHoe
ycrnosue.

MHO>eCcTBO BelLeCTBEHHbIX Yncen. AKCMomMa NMorHoTbl
(HenpepbIBHOCTN) MHOXECTBA BCEX BELLECTBEHHbIX YMCEN.
Moaynb BeLeCcTBEHHOIO YMca 1 ero reoMeTpuYecknii CMbICI.
CeowicTtea moayns. MsobparkeHne BeLLeCTBEHHbIX YMCen
A0NYCTUMbBIMWN AECATUYHBIMW APOo6siMU. [IPOMEXYTKN.

OrpaHunyeHHble 1 HeOrpaHWYEHHbIE MHOXECTBA YMCIIOBOM
npsiIMON. TOYHbIE rPaHN YNCIOBBLIX MHOXECTB. KOppeKTHOCTb
onpeaenexus. MNepexoa K TOYHbIM rpaHsiM B HEPaBEHCTBAX.

MeTog matematumdeckon nHaykummn. ®opmyna 6uHoma HetoToHa.

OKBMBaneHTHble MHOXecTBa. CYeTHble MHOXKecTBa. CYETHOCTb
MHOXXeCTBa paumnoHanbHbIx ymicen. Teopema KaHtopa o
HEeCYeTHOCTN MHOXeCTBa BellecTBEeHHbIX Yncern. MHoxecTBa
MOLLIHOCTW KOHTUHYYM.

MpuHUMN BNOXEHHbIX OTPE3KoB. Teopema O CyLLeCTBOBaHMUMU
0o0Len TOYKM CTArMBatoLLEencs CMCTEMbl OTPE3KOB.

MpUHUMN BNOXEHHBLIX OTPE3KOB. Teopema O €AUHCTBEHHOCTH
0oOLLEN TOYKN CTAMMBAIOLLLENCS CUCTEMbI OTPE3KOB.

ApndmeTnyeckoe npoctpaHcTBo R". OcHOBHbIE onepauun Hag
anemeHTamu apudmeTudeckoro npoctpaHcTea R" n ux ceoicTBa.
CkansipHoe npov3sseaeHune sektopos B R" 1 ero csoicTsa.
Cnyyau n=1, 2,3. OTo6paxeHusa R" — R™. KoopamHaTHbie

PYHKLMN.

CkansipHoe npou3sseeHune sektopos B R" 1 ero ceonctea. Hopma
BekTopa B R" 1 ee cBoiicTBa: HepaseHcTBO Kowun-ByHskoBckoro-
LLIBapua, OCHOBHble HEpaBEHCTBa AN HOpM. PaccToaHne mexay
Touykamu B R" 1 ero ceoiicTBa. MeTpuyeckoe npocTpaHcTeo R
OTto6paxenns R" — R™. KoopanHaTHble dpyHKUMMN.

CUMBOSbI “40”, """« PaclumpeHHasn Yncnosas npsimas.
Paclumpenue npocTtpaHcTea R". OKpecTHOCTU ToYek B
npoctpaHcTee R" 1 Ha uncnoso npsmMon. OKpecTHOCTU
OEeCKOHEeYHbIX 9NIeMeHTOB. TeopemMa 0 BNOXEHUN OKPECTHOCTEN.
CBoWNCTBO oTAENMMOCTM No Xaycaopdy.

BuAabl TOYeK U1 MHOXeCTB B npocTpaHcTBe R". BHyTpeHHsAs
Touka MHOXecTBa. OTKpbITble MHOXeCTBA. MpeaenbHasi Touka
MHOXecCTBa, 3aMKHYTOEe MHOXECTBO. M3onupoBaHHas Touka
MHOXeCTBa.

Mpenen u
HenpepbIBHOCTb
dyHKUNA 1N
oTobpaxeHui.
Mpenen

15.

Mpeoen oToGpaxeHWs, ONpedernieHHoOro Ha  MHOXecTBe
MeTPUYECKOro MPOCTPaHCTBA CO 3HAYEHWAMU B METPUYECKOM
npoctpaHcTBe (onpedeneHne no Kowwu). HenpepbiBHble
oToOpaxeHuss B Touke. [pemen oTobpaxenun R" — R™.
KoHeuHble 1 GeckoHeuyHble npegenbl. Mpegen no MHOXECTBY.




nocnepnoBaTtesibHO
CTU TOYEK.

16.

17.

18.

19.

20.

21.
22.
23.

24.

OrpaHunyeHHocTb oTob6paxeHunsa R" — R™, wumerouwero
KOHEeYHbIN npeaen B TOYKe, B OKPECTHOCTU 3TON TOUKM.

MNpepen  oTobpaxeHusi, ONpPedeneHHOro Ha  MHOXecTBe
METPUYECKOrO MPOCTPaAHCTBA CO 3HAYEHUSMU B METPUYECKOM
npocTtpaHcTBe (onpegeneHve no Kowwu mn ero reometpuyeckas
TpakToBKa). HenpepbiBHble oOTOGpaxeHuss B Touke. [lpeaen
oTobpaxeHun Rn — R™. KoHeuyHble U GeckoHe4yHble npeaens.
Mpenen no mHoXecTBy. EAMHCTBEHHOCTL Npeaena.

MNpepen  oTobpaxeHusi, ONPedeneHHOro Ha  MHOXecTBe
METPUYECKOro MPOCTPaHCTBA CO 3HAYEHMSIMU B METPUYECKOM
npocTtpaHcTBe (onpegeneHve no Kowwu mn ero reometpuyeckas
TpakToBKa). HenpepbiBHble oOTOGpaxeHnss B Touke. [lpeaen
otobpaxkeHuin R" — R™. KoHeuHble M GeckoHeuHble npegernsbi.
Mpenen no mHoxecTBy. Kputepum npeaena v HenpepbIBHOCTU
OTOOpaXXeHMn B TEpMUHAX KOOPAUHATHbLIX (PYHKLIMA.

BeckoHe4yHOo Manble B Touke pyHKuMmn R" — R. CBA3b NoHATUSA
OeCcKOHEeYHO Marnon B Touke YHKUMM C MOHATMEM npegena
dyHKLMM B 3TON Touke. ApudmeTnyeckme csomctea 6ECKOHEUHO
mManbix B Toyke dyHkumii R" — R. BeckoHeyHo Marnble
oTobpaxeHusa R" — R™.

Mpeoen  oTobpaxeHws, onNpedeneHHOro Ha  MHOXecTBe
METPUYECKOro MPOCTPaHCTBA CO 3HAYEHMSIMU B METPUYECKOM
npocTtpaHcTBe (onpegeneHve no Kowwn n ero reometpuyeckas
TpakToBKa). HenpepbiBHble oOTOOpaxeHuss B Touke. [lpegen
otobpaxerHun R" — R™. KoHeuyHble M GeckoHeuHble npegensi.
Mpegen no  MHOXecTBy. ApucpmeTnyeckme CBOWMCTBA
npegenoB otob6paxeHun R" — R™ u ¢yHkuun R" — R.
MoHaTne HeonpeaeneHHocTen " packpbITUA
HeonpeaerneHHOCTEN.

HenpepbiBHOCTb  MOCTOSAHHOW ~ (PYHKUMM M PYHKUMKM  y=X.
HenpepblBHOCTL  CTEMEHHOW  (PYHKUMM  C  HaTypasbHbIM
nokasatenem. MHorouneH. HenpepbiBHOCTb  MHOrOYSIEHOB.
PauvoHanbHas  (pyHKUMA. HenpepbiBHOCTb  pauMoHanbHbIX
dyHKUMIA B Todkax obnactm onpegeneHus. BbluncneHne
npegenoB pauuoHanbHbIX  YHKUWMWA  OOHOW  BELLECTBEHHOW

nepemMeHHOMN.
Teopema o nepexofe K npeaeny B HepaBeHCTBaXx.

Teopema 0 NPOMEXYTOUYHON PYHKUUKM (O ABYX MUNULMOHEpPAX).

lMocnegoBaTenbHOCTM TOYEK B METPUYECKOM MPOCTPaHCTBE.
MoHsATME npegena nocregoBaTenibHOCTU. [[eoMeTpuyeckun
cMmbich onpegeneHns npegena nocrnenoBaTenbHOCTH.
MocnepoBaTenbHocT Todek B R" kak otobpaxeHus N — R".
Uucnoeasa nocnegoBaTenibHOCTb. beckoHeuHble  npegensl.
KoopavHaTtHble nocnenoBaTenbHOCTH. CsorcTBa
nocnegoBaTernbHOCTEN, BbITEKawoWne n3 OOLWKMX CBOWCTB
oTobpaxkeHun (apudmeTnyeckne CBONMCTBA NPeaenoB, Nepexoa K
npegeny B  HepaBeHCTBAX, €OWHCTBEHHOCTb  npeaena,
OrPaHMYEHHOCTb CXOAslLencs nocriegoBaTenbHOCTH,  CBA3b
NOHATUA OECKOHEeYHO Marow nocnenoBaTernbHOCTU C MOHATUEM

npeaena nocnegoBaTesibHOCTH). Kputepuin npeaena
nocregoBaTtenbHocTM Todek B R" B TepMuHax KoopAWHaTHbIX
nocrnenoBaTenbHOCTEN. MpenoenbHaa To4ka  MHOXeCTBa

(OI'IpGD,eJ'IeHI/Ie N KPUTEPUIA C AOKA3aTENLCTBOM).

CYLLI,GCTBOBaHVIe KOHEYHOro npeagena orpaqueHHoﬁ MOHOTOHHOM
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33.

34.

35.
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37.

38.

39.

40.

4YMCNOBOM MOCreaoBaTENBHOCTMW.

CywectBoBaHne 6GeckOHEYHOro npegena  HeorpaHWYeHHoM
MOHOTOHHOW YMCITOBOW NOCNEeA0BaTENbHOCTH.

Yncno e. Onpep,eneHme N KOPPEKTHOCTb onpeaeneHn4.

MognocnepoBatenbHOCTb. Teopema bornbuaHo-Beneplitpacca
ANa orpaHNUYeHHbIX YMCIOBLIX NOCcreaoBaTeNbHOCTEN.

MognocnepoBatenbHOCTb. Teopema bornbuaHo-Beneplitpacca
ans OrpaHuYeHHbIX nocnegoBaTenbHOCTEN ToYek B
NPOCTPaHCTBE R". Teopema bBonbuaHo-Belieplwitpacca B
TEpMUHAX NpeaerbHbIX TOYEK.

MognocnepoBaTenebHOCTb. Teopema bornbuaHo-Benepltpacca
Ans nocnegoBaTenbHOCTEN B pacLUMpEHHON (hopMynnpoBKe.

dyHaameHTaneHble  nocnegosatensHocTu.  Kputepuin  Kowm
CXOAMMOCTM YNCIIOBOW NocnenoBaTeNibHOCTU.

dyHpoameHTanbHble  nocnegosatenbHocTn.  Kputepuii  Kown
CXOAMMOCTU NocneaoBaTenbHOCTEN ToYek B NpocTpaHcTee R".

YacTuyHble npegensl nocnegoBaTenbHOCTMU. Teopema
bonbuaHo-Benepwitpacca B TepMMHaxX YacTUYHLIX MpPenenos.
[MepBoe onpeaeneHne BEPXHEro N HMXKHEro npeaerioB YMCroBom
nocnegoBaTtenbHOCTU. TeopeMa O KOPPEKTHOCTM MNEPBOro
onpegeneHus. OKBMBANEHTHOCTb nepBoro " BTOpOro
onpeaeneHn (6e3 gokasaTenbCcTea).

lMepBoe, BTOpoe onpefeneHns BEPXHEro W HWKHero npenernos
4YUCNOBOW MNoOCrefoBaTeNbHOCTU. JKBMBANEHTHOCTb MEpBOro U
BTOPOro onpeaeneHun.

MepBoe, BTOpoOe onpeneneHns BEPXHEro M HWKHEro npeaenos
4YMCNOBOW MNOCNefoBaTENbHOCTU. JKBMBANEHTHOCTb MEPBOrO U
BTOpOro onpegeneHun (6es gokasatenbctea). Heobxogumoe u
AoCTaTovyHoe ycnosue CXOANMOCTH 4YNCNoBOW
nocnegoBaTenibHOCTM B TEPMUHAX BEPXHEr0 U HWXKHEro
npenenos.

Onpegenenue lenHe npegena OYHKL MM B  TOYKe.
OKBMBaneHTHOCTb onpeaeneHun Kowwn wn [lenHe npegena
OYHKLUUM B TOYKE.

Mpepenbl  GYHKUMM B TOYKe NO  MNOLMHOXeCTBaM, O
HanpasneHuam. Mpumep yHKUUKU, nMmerowen npegernbsl B TOYKe
Nno BCEM HarpaBneHusiM, HO HE NMELOLLIEN Npeaena B 3TON TOYKe.

OpHocTopoHHME npedenbl  (OYHKUMM  OOHOW  BELLECTBEHHOWN
nepemeHHon. OnpeaeneHna Kowmn u [eiHe OAHOCTOPOHHUX
npeaenoB YHKUUN OAHOM NepeMeHHo B Touke. Heobxoammoe un
[O0CTaTO4YHOE YCroBMe CyLLEeCTBOBaHMS npegena yHKLMM 0gHON
nepemMeHHOn B TOYKE B TEPMMHAX OQHOCTOPOHHMX NMPEeaenos.

Onpepgenennsa Kowwn n enHe HenpepbiBHOCTM OTOBpaxeHus u
dyHKLMM B ToUKe. Crnyyam U3onMpoOBaHHON TOYKM M NpedenbHOm
Toykm obnactu onpegeneHns  yHkumMn.  OOHOCTOPOHHASNA
HENpPepbIBHOCTb (PYHKUMU O4HON nepemMeHHoW. OrpaHn4yeHHOCTb
HenpepbIBHOW OYHKLMW. HenpepbiBHas KpuBad B NPOCTPaHCTBE
R".

Teopema 0 coxpaHeHUN 3Haka HenpepbiBHOW B TOYKe OYHKLMK B
OKPECTHOCTU 3TOWN TOUKN.

[Mpenen n HenpepbIBHOCTb CyNepnosnumnm yHKUNN.
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HenpepbIBHOCTb TPUFOHOMETPUYECKUX (PYHKLIIA.
MepBLIN 3aMeyaTenbHbI Npeden. CrneacTeus.

MepBas Teopema BenepwTtpacca © HenpepbiBHOW Ha
OrpaHM4eHHOM 3aMKHYTOM MHOXECTBE (pyHKLMN.

Btopaa Teopema BenepwTtpacca 0 HenpepbiBHOW  Ha
OrpaHMYeHHOM 3aMKHYTOM MHOXeCTBE (PYHKLNN.

O6o6weHne TeopeM BeiepluTpacca Ha criydait otobpaxeHuin R"
— R™,

Teopema bBonbuaHo-Kown 0  MNPOMEXYTOMHOM  3HaYeHUn
HenpepbIBHOM Ha OTpe3ke PyHKUUKN O4HOW NepeMeHHOMN.

Teopema bBonbuaHo-Kown 0  NPOMEXYTOMHOM  3HAYEHUU
HenpepbIBHON OYHKLUMN HECKOMBbKUX MepeMeEHHbIX.

CnegctBua m3 Teopembl bonbuaHo-Kowwn o0 npomexyTovyHOM
3Ha4YEeHNUN HenpepbiBHOM Ha  OTpe3ke  (OYHKUUMM  OAHOW
nepemMeHHOMN.

MOHOTOHHbIE  OYHKUMM  OOHOW nepemMeHHon. Teopema ©
npegenax MOHOTOHHOM QOYHKLNMW.

Toukn paspbiBa pyHKUMM ogHOM nepemeHHon. Knaccudukauus
TOYeK paspbliBa. Xapaktep paspblBOB MOHOTOHHOW (PYHKLUK
(cnepcTtBue 13 Teopembl 0 Npegenax MOHOTOHHOM OYHKLMW).

Teopema 0O HeNpepbIBHOCTU MOHOTOHHOW (OYHKUUM  OA4HOW
nepemMeHHOMN.

Teopema 0 CywlecTBOBaHUM U MOHOTOHHOCTM 06paTHON QOYHKLNN
Y MOHOTOHHOW HEMNPepbIBHON Ha MNPOMEXYTKe (YHKUUN OLHOW
nepemMeHHOMN.

CrteneHHass yHKUMS OOHOM NEepPeEMEHHON C pauuoHanbHbIM
nokasartenem. HenpepbiBHOCTb NPU pasnnyHbIX NoKasaTensx.

MokasaTenbHas OyHKUMA OAHOW NepeMeHHOM C pauMOHasribHbIM
nokasatenem. TeopemMa O HenpepbIBHOCTM MNokKasaTenbHOM
YHKLMM C pauuoHarbHbIM nokasatenem B Touke x=0.

OnpegeneHne nokasaTenbHOM (OYHKLMM OOHOM MEPEMEHHON C
BelWecTBEeHHbIM MokasaTteneMm. KoppeKkTHOCTb onpegerneHuns
(dbopMynuMpoBKa TeOpeMbl U [A0OKA3aTeNbCTBO CyLLECTBOBAHUS
npegena nocrnegoBaTenNbHOCTY).

OnpegeneHne nokasaTenbHOW (OYHKLMM OOHOM MEPEMEHHOWN C
BelLleCTBEHHbIM  MokasaTerneMm. KoppeKTHOCTb — onpeaeneHus
(dbopMynuMpoBKa Teopembl U [A0Ka3aTeNbCTBO HE3aBUCMMOCTU
npegena, oT B1uaa nocrnegoBaTenbHOCTY).

CeonctBa nokasaTenbHOM  (OYHKUMM  OOHOM  NepemMeHHOM
(nepeuncnnTb BCe, AokasaTb opmyny).

CeonctBa nokasaTeNbHOM  (PYHKUMM  OOHOW  MEpPEMEHHOWN
(nepeuvcnnte BCe, [oka3aTb CBOWCTBO MOHOTOHHOCTW Ha
4YMCMNOBOW NPSIMON).

CeonctBa nokasaTeNbHOM  (PYHKUMM  OOHOW  MEpPEMEHHOWN
(nepeuvcnnTb Bce, AoKasaTb HEMNPEpbIBHOCTb Ha YMCNOBOM
npsiIMoN).

CeonctBa nokasaTenbHOM  (OYHKUUMM  OO4HOM  NEepemMeHHOM
(nepeuncnntb BCE, AokKasaTb dopmyny
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(a")*=a"™, x,x,0R).

CeowcTBa nokasatenbHON OYHKLMM OGHOWN NEPEMEHHON.
Mepeuncnutb BCe, AoKasaTb POpPMyIbl

lima" =+ (a>1), Er_ga" =0(a>1),

X - +oo

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

X — +0o

Jlorapundpomuyeckas OYHKUMS OHOM nepemMeHHOMN.
M'nepbonuyeckune dYHKLMN. CreneHHasg dyHKLMSA C
BELLECTBEHHbIM nokasartenem. lMokasaTernbHO-CTeNneHHas

dyHKUMs. OCHOBHblE 3NeMeHTapHble YHKUUWN. DrneMeHTapHble
dyHKUMK. Teopema 0 HENPEPLIBHOCTU arieMeHTapHbIX OYHKUWNA.

BTopon sameyvaTernbHbIN Npeaen.

CnegctBua u3 ¢opmynbl BTOPOro 3amMevaTenbHOro npegena.
AcnmnToTnyeckne dopmynebl ans nokasaTenbHONn,
norapuMUYEecKon, CTEMEHHOW U rnunepbonmyecknx QyHKUNM
OQHOW NEpPEMEHHOMN.

Kputepuin Ko cyuiectBoBaHNS KOHEYHOro npeaena yHKLun B
TOuKe.

PaBHOMepHas HenpepbIBHOCTb  (PYHKUUMM Ha  MHOXECTBE.
Teopema KaHTopa 0 paBHOMEPHOW HEMPEPLIBHOCTMU.

CpaBHeHune yHkumnn. Cnmson O. OyHKUMKM OgHOro nopsigka npwu
X— Xo,

CvmBon 0 B cpaBHeHMM NoBefeHna yHKUmA. [1Ba onpenenenuns
cooTHoweHusa a(x)= 6(B(x)) npn x—x,. VX akBUBanNeHTHOCTb Npwu
B(x)#0 Xx#Xo.

OKBUBanNeHTHble B Touke QYHKUUN. KpuTepuii COOTHOLLEHUS
a(x)~B(x) npu x—x,, B(x)#0 npn x#x,. [MaBHaa yactb YyHKUUN.
[MoHATHE acuMNTOTUYECKON DOPMYNbI.

OudbdepeHuymnans
HOe ucuucrneHve
OYHKUMM OOHOM
BELLL,eCTBEHHOMN
nepemMeHHon

70.

71.

72.

73.

74.

OuddepeHunpyeMocTs  yHKUMM  OOHOW  BeLeCTBEHHOM
nepemMeHHon B Toudke. HenpepbIBHOCTb AnddepeHunpyemon
dyHKUnK. OdundbdpepeHunan OyHKLMMU B TOYKE.

MpousesogHas yHKUMM OOHOW BeLLEeCTBEHHOW NepeMeHHOW B
TOuKe. Heobxogumoe n [ocTaTo4Hoe ycrnoBus
ondepeHLMpyeMocTM  (PyHKUMM  OOHOM BeLLEeCTBEHHOM
nepemeHHon B Touke. ®opmyna, Belpaxatowas guddepeHuman
PYHKLMM OOHOWN BELLECTBEHHOW NepeMeHHOW B Touke 4epes ee
npoussogHyo. OdudpdepeHunan He3aBUCUMOW NEPeMeHHON.
OpHocTopoHHME  npousBogHble.  KpuTepuid  CyllecTBOBaHUSA
nponsBoaHON YHKUMM OOHOW BELLECTBEHHOW NepemMeHHOW B
TOYKE B TEPMMHAX OAHOCTOPOHHUX MPON3BOAHbIX.

leomeTpudecknn cmbicn  gudpdoepeHumana n  npomM3BOgHOM
OYHKUMM  OOHOW  BELLECTBEHHOM MEpPeMEHHOM B TOYKe.
KacatenbHaa k rpacduky ¢yHkumm B Toudke. OOHOCTOPOHHME
KacaTernbHble. BepTukanbHble KacaTernbHbIE.

MpoussogHble W auddepeHumansl CyMMbl, MPOU3BeaEHUS,
YyacTHoro aundpdepeHumpyembix B Touke QYHKUMIA (QoKasaTb
TONbKO YTBEPXAEHNE O NPOU3BOAHON CYMMbI 1 NPOU3BEAEHUS).

MpoussogHble W auddepeHumansl CyMMbl, MPOU3BeaEHUS,
yacTHoro AudpdepeHUMpyeMbIX B Touke YHKUMA  OOHOW
BELECTBEHHON NEepeMEeHHON (OoKa3aTb TONbKO YTBEPXOEHWEe O




75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

NPON3BOAHON YaCTHOrO).

MpousBogHasa obpaTHOM  YHKUMM OL4HOM  BELLECTBEHHON
nepemMeHHOMN.

MpoussBogHaa CNOXHOM  (PyHKUMW  OOHOW  BeLleCTBEHHOM
nepemMeHHOMN. MHBapnaHTHOCTb dopmbl nepBoro
anddepeHumnana.

Tabnvua nNpom3BOAHbIX  (OYHKUMA  OOHOW  BELLECTBEHHOW
nepemMeHHon (nepedncnntb Bce hopmyrbl, gokasaTtb opmyribl
A8 NPOM3BOAHBLIX NOKa3aTeNbHOM, lorapnMmnyeckon yHKLUNR).

Tabnuua nNpou3BOAHbLIX  (PYHKUMIA  OOHOW  BeLLECTBEHHOW
nepemMeHHon (nepedncnntb Bce hopmyrnbl, gokasatb opmyribl
A1 NPOM3BOAHBIX TPUFOHOMETPUYECKUX (PYHKLMI).

Tabnuua nNpou3BOAHbLIX  (PYHKUMMA  OOHOW  BeLLECTBEHHOW
nepemMeHHon (nepedncnntb Bce hopmyrnbl, gokasatb opmyribl
O5151 NPON3BOAHbIX 0OPATHBLIX TPUIOHOMETPUYECKNX (DYHKLINN).

Jlorapudpmudeckaa npoussogHaa yHKLMM OOHON BeLLeCTBEHHON
nepemeHHon. Tabnuua nNpou3BOAHbLIX (Nepedncnutb  Bce
dopmynbl, AokasaTtb opmyny Ana MNpou3BO4HOW CTEMNeHHOW
dyHkuun). MNMponssogHas nokasaTenbHO-CTENEHHON (PYHKLNN.

MponsBoaHbIe BbICLUMX NOPSAKOB (PYHKLUUIA OOHOW BeLeCTBEHHON
nepemeHHon. Tabnvua NpomM3BOAHbLIX  BbICWIMX  MOPSOKOB
(nepeuvcnnte  BCe  opmynbl, OokasaTb dopmyny  Ons
NPOM3BOAHbIX BbICLLINX nopsiakoB dyHKUMIA

y=a', y=x")

MpounssogHble BbICLWINX MOPALKOB (DYHKLNW OAHOW BeLLeCTBEHHOMN
nepemMeHHon. Tabnumua NpouM3BOAHbLIX  BbICIUMX  MNOPSOKOB
(nepeuncnnte  Bce dopMynbl, AokasaTb dopMyny  AOns

MPOM3BOAHBIX BbICLUMX MOPSAKOB (DYHKLUMM Y = SIn X).

MponsBoaHble BbICLUMX NOPSAKOB (PYHKUUI O4HOW BeLeCTBEHHON
nepemMeHHon. Tabnumua NpouM3BOAHbLIX BbICIUMX  MNOPSOKOB
(nepeuncnnte  Bce dopMynbl, AokasaTb dopMyny  AOns
NMPOV3BOAHbIX BbICLLNX MOPAAKOB (PYHKLMM Y = COS X ).

MponsBoaHbIe BbICLUMX NOPSAKOB (PYHKUUIN O4HOW BeLLeCTBEHHON
nepemMeHHon. Tabnumua NpouM3BOAHbLIX  BbICIUMX  MNOPSOKOB
(nepeuncnnte  Bce dopMynbl, AokasaTb dopMyny  AOns

MPOM3BOAHBIX BbICLUMX MOPSAKOB PyHKUMM Y =1n X).

MpousBoaHble BbICWUMX MNOPAOKOB CYyMMbl  (PYHKUMA  OOHON
BELLEeCTBEHHON NePEMEHHON.

lMpounsBogHble BbICLLMX MOPSAKOB Npom3BeneHuUss PyHKUNA OgHOM
BeLecTBeHHOM nepemeHHon. ®opmyna JlenbHuua.

OuddepeHumnansl  BbiCWUMX — MOPSAKOB  OYHKUMA  OOHON
BELLECTBEHHON nepemMeHHon. dopmyna Aans  BblYUCIEHUS.
OtcyTtctBMe wmHBapmaHTHOCTM  opMbl Y anddepeHumanos
BbICLLUMX nopsagkos. OuddepeHuymnans! BbICLUMX NOPAOKOB CYMMb
1 npousBeneHns OyHKUUN OOQHOW BeLLeCTBEHHOW NepemMeHHON.

JlokanbHble 3KCTpeMyMbl  (OYHKUMA  OOHOM  BeLeCTBEHHOW
nepemeHHon. Teopema ®epma 0 HeoOGXOAMMOM  YCNOBUM
nokKanbHOro akctpemyma. Kputmyeckme Touku.

Teopema Ponng.




90. Teopema JlarpaHxa 0 KOHEYHbIX NPUPALLEHUSX.

91. Cnepncteus n3 Teopembl JlarpaHka 0 KOHEYHbIX NPUPALLEHUSIX.
92. Teopema Kolum 0 KOHEYHbIX NpUpaLLeHUsX.

93. PackpbITve HeonpeaeneHHocTen no npasuny Jflonutans.

94. MHorouneH Tennopa pgnss dYHKUMM OOHOM BELLECTBEHHOM
nepemeHHon. ®dopmyna Tennopa C OCTaTOYHbIM YIIEHOM B
dopwme lNeaHo.

95. EguHcTBEHHOCTD NpeactasneHnst Tennopa ans OyHKUMA OLHOWM
BeLLlECTBEHHOM nepeMeHHoMN. PasnunyHble crnocoObl
npegcraesneHns dyHkuMM no dopmyne Tennopa. BeigeneHuve
rMaBHOW YacTu U BblMUCIIEHNE NPEAESIOB.

96. ®opmyna Tennopa ¢ ocTaTouHbIM YrieHoMm B dhopMme JlarpaHxa u
Kowwn ons gyHKUMIA OAHOM BeLeCTBEHHOW NepeMeHHOMN.

97. Kputepuin HecTporom MOHOTOHHOCTM AudpepeHunpyemMon Ha
NnpoMexyTke YHKUMM OOHOW BELLECTBEHHOMW MNEPEeMeHHON.
[ocTtaToyHoe ycnosme CTPOron MOHOTOHHOCTMW.

98. [loctatoyHoe  ycrioBme  3KCTpemyma YHKLMM OofHOM
BELEeCTBEHHON NEepeMEeHHON B TOYKE B TEPMMHAX CMeEHbl 3Haka
NPOV3BOAHON.

99. loctaTouHOE ~ ycrioBuMe  9KCTpemyMa PYHKLUMU ofHOM
BELEeCTBEHHON MepemMeHHON, UMelowen Npon3BoAHbIE BbICLLMX
NopsiaKoB.

100. BbINyKkNocTb oyHKUUM OOHOW BELLECTBEHHOW nepeMeHHOMn
Ha npomMmexyTke. Heobxogumoe wn pgocTtaTovHOe Yycrnosue
HEeCTporon BbIMYKNOCTU AndepeHUnpyemMon Ha npPOMeEXYyTKe
yHKUMM B TEpMUHAX MOHOTOHHOCTWM npou3BogHon. Cnencrteue
06 ycnoBuMM BbINYKNOCTU B TEpMMHAX BTOPOM MNPOU3BOLHOW.
[locTaTo4HOE ycrnoBme CTPOron BbIMyKIOCTHU.

101. BbINykNocTb oyHKUUM OOHOW BELLECTBEHHOW NepeMeHHOM
Ha npomMmexyTke. Heobxogumoe wn [pocTtaTovyHOE YCnoBue
HEeCTporon BbIMYKNOCTU AndepeHUnpyemMon Ha npPOMEXYyTKe
OYHKUUM B TepMUHAX KacaTenbHOW K rpaconky doyHKLNN.

102. Toukn nepermba dyHKumMM (rpadmka yHKLMK) OAHOWM
BelLlecTBEHHON nepemeHHon. Heobxogmumoe ycnosue nepervoa.
HoctaTouHoe ycnosue nepermba.

103. AcMMNTOTblI YHKLMU OAHOW BELLeCTBEHHOW NepeMeHHOMN.

104. @OYHKUMN OHOW BeLLeCTBEHHOW MNepeMeHHON, 3aJaHHble
napameTpuyecku. BolumcrneHne nponsBogHbIX NEPBOro 1 BbICLLNX
nopsaakoB. OcOBEHHOCTN NCccneaoBaHuS.

HeonpeaeneHHbin

WHTerpan 105. MoHsiTMe nepBoobpa3HOn Ha NPOMEXYTKE PYHKLMM U
. HeornpeaeneHHoro nHTerpana.
OYHKUMM OOHOM
BeLLLEeCTBEHHOM 106. OCHOBHble MeToAbl NUHTErPUPOBaHUSA (MHTErpMpoBaHue
nepeMeHHon NOACTaHOBKOMW U MO 4YacTAMm).
MHLerpMpyeMOCTb 107. WHTerpupyemocTs dyHkuun no Pumany. OnpegeneHue
cnboyleluN;l?/nguHom onpegeneHHoro uHTerpana PVIM:c':lHa B TEPMMHAX MHTErpasnbHbIX
9 cymm PumaHa. [eoMeTpu4eckum CMbICNT WHTErpanbHOW CyMMbl
BellecTeeHHOM PumaHna. NHTerpnpyemocTb (OyHKLMU, MOCTOSIHHOM Ha OTpeskKe.
nepeMeHHON Ha
oTpeske. 108. OrpaHN4YeHHOCTb UHTErpupyemMon Ha oTpeske (yHKLMU.

OnpeaeneHHbIn

Mpymep orpaHUYeHHOM YHKLMW, HEUHTErpupyemon no PumaHy.




umHTerpan PnmaHa

109. BepxHne wn HuxHue cymmbl [apby. [eomeTpuyeckuin
cmbicn  cymm [apby. CsonctBa cymm [dapby: oueHku
WHTEerpanbHbix cymm Pwumana, npubnuwkenne cymm [Oapby
cymMmamun PrmaHa.

110. MoHoTOHHOCTE cymm [apby, oueHka pasHOCTEW CYyMM
Hapby npn namenbyeHun pasbneHns. HepaBeHCTBa A4S BEPXHUX
N HWKHUX cymm [dapby pasnunyHbix pas3dunerHnin. OrpaHN4eHHOCTb
cymm [lap6y.

111. BepxHun n HwkHWA wnHTerpansl Oapby. Onpepenenve.
JleMMma 0 HepaBeHCTBe ANA BEPXHEro U HWKHEero uHTerpanos

[apby.
112. MoHaTne npegena cymmbl [apby. OcHoBHas rnemma
Hapby.

113. HeobxoamMmoe 1 focTaToyHOE YCNoBUE MHTErPUPYEMOCTH
no PumaHy orpaHu4yeHHOW yHKUMM B TepMUHAX BEPXHEro wu
HWXHero nHTerpanos Japby (BcnomoratensHas Teopema).

114. OcHoBHasag Teopema O HeobxogMMOM W [OCTaTOYHOM
YCNOBUM MHTErpnpyemocTn no PrumaHy orpaHMy4eHHON Ha oTpeske
dyHKuun (B TepmmnHax cymm [dapby).

115. WHTerpvpyemMocTb HenpepbiBHbIX W MOHOTOHHbIX Ha
oTpeske (pyHKLMN.

116. [octaToyHoe ycnoBme WHTErpUPyeMoCTU paspbiBHON
dyHKkumn.  Cnegcteus. [lpumep umHTerpupyemon  qyHKUUW,
nmetoern 6eCKOHEYHO MHOIO TOYEK paspbiBa.

117. MHTerpmpyemocTb crnoxHon dyHKummn. Cnegcrame.

118. MpocTenwmne cBonCTBa OMpPeAEneHHOro  WMHTerpana
PumaHa  (MMHENHOCTb,  WHTErpupyemMocTb  MNpPOM3BEAEHMS,
WHTErpupyemMocTb Ha nogMHoXecTBax, agauTUBHOCTD
onpeaeneHHoro nHTerpana).

119. CeoiictBa MHTerpana PumaHa, CBsi3aHHbIE C
HepaBeHCTBaMM.

120. Teopema O cpedHeM 3HayeHUn ANa  onpeneneHHoro

MHTEerpana PumaHa.

121. MHTerpan C  NEpeMEHHbIM  BEpPXHMM  Npeneriom.
HenpepbIBHOCTb MHTErpana ¢ NepemMeHHbIM BEPXHUM NPEAENOM.

122. MHTerpan Cc  NepeMeHHbIM  BEepXHUM  npeaernom.
OuddepeHunpyeMocTb UHTerpana c MnepeMeHHbIM  BEPXHUM
npegenom. CylwiecTBoBaHMe nNepBoobpasHON y HENPEPbLIBHOW Ha
npomMexytke yHkunn. [OuddepeHunpoBaHne wHTerpana c
nepemMeHHbIM npeaenom.

123. dopmyna HbtoToHa-JlenbHmua. MeTogbl  BblMUCHEHUS
onpeaeneHHoro nHTerpana (MHTerpMpoBaHne NOACTaHOBKOM U MO
4acTsam).

HecobcTBeHHbIN
WHTerpan ot
dYHKLMM OOHOM
BELLL,eCTBEHHOMN
nepemMeHHomn

124. HecobcTBEHHbIE MHTErpanbl MepBOro WU BTOPOro poaa.
Onpegenenune, npumepbl. [NaBHOEe 3Ha4YeHWE HECOOCTBEHHOIO
uHterpana. Kputepmi Kowm cxogMmMocTM HeCcOBCTBEHHOro
nHTerpana. AGCcontoTHasa 1 ycrioBHasi CXOANMOCTb.

125. O6wnin  npusHak cpaBHEHUsT Onsi  HEeCOOCTBEHHbIX
WHTerpanos B oopMe HeEpPaBEHCTB U B NpeaesisHon oopme.

126. YacTHble Mpu3HaKM CpaBHEHMSI AN HEeCOOCTBEHHbIX




WHTEerpanoB MNepBOro M BTOPOro poda B (HOpPME HepaBEHCTB,
npegensHon hopme.

OudbdepeHuymnans
HOe ucyucreHune
PYHKLMA MHOTUX
BELLECTBEHHbIX
nepemMeHHbIX

127. MpuaHak Oupuxne-Abena cxoaumocTn HecoBCTBEHHOro
WHTerpana.

128. 3ameHa nepemMeHHOW M MHTerpupoBaHWe Mo 4acTsaMm B
HecobCTBEHHbIX MHTErpanax.

129. Onpepgenenne N-mepHOro esknugoBa npocTpaHcTBa E.
OcHoBHble NoHATMA 1 onpegerneHusa. CeoncTBa pacctosHus B E.
MocnegosaTenbHOCTH ToYekK B E. Cxopsawmecs

nocrnegoBatensHocT™M M ux cBonctBa. Kputepun  Kowum
CXOAMMOCTM rnocrnegoBaTenbHOCTM Todek B E. Teopema
bonbuaHo-Benepwtpacca. [lpepenbHble TOYKM  MHOXeCTBa.
OTKpbITblE UM 3aMKHYyTble MHOXecTBa. Onepaumsi 3amblKaHUS.
KomnakTbl B E.

130. @OYHKUMN  HECKONbKMX LOEWCTBUTENbHbLIX MNEPEMEHHbIX.
Onpepgenenne npegena QyHKUUMM B ToYke. ApudmeTtmyeckne
ceoncTBa npegenos dyHkumn. Kputepuin Kown cyuiectsoBaHUA
KOHEeYHOro npegena @yHKUMM N nepemMeHHbIX. [1oBTOpHbIe
npegenbl.  HenpepbiBHOCTb  QYHKUUMM N NEPEMEHHbIX.
ApndmMeTuyeckme onepauun Hag HenpepbiBHbIMU YHKLUUAMMN.
CeowctBa HenpepbIBHbIX YHKUMA (TeopeMa 06 yCTOMYMBOCTU
3HaKa, Teopema O MNPOXOXAEHUN HenpepbiBHOM (PYHKUMN Yepe3
noboe npomexyTouHoe 3HauyeHue, Teopema BenepwTpacca).
PaBHomepHas HenpepbIBHOCTb hyHKLMK. Teopema KaHTopa.

131. YacTHble Npoun3BOAHbIE dYyHKUMK HECKOJSTbKNX
nepeMeHHbIX.  OuddepeHumpyemoctb B Touke.  CBA3b
anddepeHunpyemocTu C CyLLlleCcTBOBaHNEM YaCTHbIX
NPOU3BOAHbIX. "eomeTprnyeckun CMbICI ycnosus
anddepeHunpyemMocT B cnyvae yHKUMW OBYX MNEPEMEHHBbIX.
HocTtatouyHble  ycnoBua  gudpcpepeHumpyemoctn.  oHATMe
anddepeHumana. OudpdepeHumpyeMoCTb CIIOXHOW (PyHKUMN U
WHBapPUaHTHOCTb dopmbl nepBoro anddepeHumana.
MpousBoaHas no HanpasneHuto. 'pagneHT.

132. YacTHble npoussogHble W AunddepeHumansl  BbICLLMX
nopsigkoB. Teopema O paBeHCTBE CMeLlaHHbIX MPOU3BOAHbIX.
®opmyna Teunopa ANA (PYHKUMA HECKOSbKUX MNEPEMEHHbIX C
OONOMHUTENbHBIM  YrieHoM B ¢opme JlarpaHxa wu [leaHo.
dopmyna KOHeYHbIX NpypaLleHnii U cneacTens U3 Hee.

133. OKCTpeEMYM PYyHKLMM HECKOIbKNX NepeMeHHbIX.
Heobxognmoe ycnoBue 3KCTpeMymMa B TepMUHAX nNepBoro
onddepeHumana. [loctatovHble YCrOBUSA CTPOroro akCTpemyma.
Ycnosue, 4OCTaTOMHOE AN OTCYTCTBUS SKCTPEMyMa B TOYKE.

134. HesBHble dyHKUMKU. TeopemMa O HedABHbIX (PYHKUUAX,
onpegensaemMbix OOHUM YypaBHeHneMm (6e3 [gokasaTenbCTBa).
BbluncneHme npounsBogHbIX HEABHbIX (OYHKLUWKW, onpeaensieMblX
CcUCTEMOW ypaBHeHUN. AkobunaH cuctemMbl OyHKUUIA. BbluncneHne
NPOU3BOAHbLIX HEABHbIX (OYHKLMWA, onpefensemMblX U3 CUCTEMb
ypaBHEHWI.

135. OtobpaxeHns u3 E B E. npegen oTobpaxeHus,
HenpepbIBHOCTb OTOOpaXxeHus. OTobpaxeHus,
anddepeHunpyemble B Touke. [OuddepeHuman oTobpakeHus.
MaTpuua NPOn3BOAHON oTobpaxeHus. HenpepbiBHO
anddepeHuupyemoe oTobpaxeHue. HenpepbiBHas

AnddepeHUMpYEMOCTb KOMNo3numun oTobpaxeHuii. Teopema 06




OTKpPbITOCTM obpasa  OTKPbITOrO MHOXEecTBa B  Cry4ae
HenpepbIBHO AN dEPEHLMPYEMOrO OTODOPaXXeHUs C HepaBHbIM
Hynio gkobuaHom. Teopema 06 oGpaTHOM OTOGpPaXeHUW.
dopmynbl 3amMeHbl NepeMeHHbIX. MNonspHas 3ameHa.

136. YCNOBHbLIN ~ 9KCTPEMYM. MeTtopg HeonpegeneHHbIX
MHOXUTEeNen JlarpaHxa.

Yncnosble pAObl

137. Uucnoson psg. Cxogumoctb. Cymma  6eCckoHe4HOo
ybbiBatowwen reometpudeckon nporpeccun. Kputepun Kown
CXOAMMOCTW YMCOBOro psiaa.

138. Cnegcteua u3 kputepus Kowum CXOAMMOCTU 4YUCNOBOroO
paga. Heobxogmmoe ycrnioBme cxogumMmocTu. FapMoHnYeckuii psag.
OcTtaToK YMcnoBoro psiga.

139. CxoanmocTb ntoboro dMKCUPOBAHHOIO ocTaTKka
cxopgsuwerocs psga.  Heobxogumoe u gocratodHoe ycrioBue
CXOAMMOCTUN B TEPMMHAX ocTaTKa.

140. Uncnoeble psagbl € HeoTpuuaTeNbHLIMU - YflIEHaMMW.
Heobxogumoe 7] [ocTaTtoyHoe ycrosue CXOOMMOCTMW.
NHTerpaneHbIn npu3Hak Kowwn-MaknopeHa CXOANMOCTH
4YMCMOBOrO psida C HeoTpuuaTernbHbIMK YneHamn. OBOOLEHHbIN
rapMOHNYECKNA pag.

141. MpusHaknM cpaBHEHMS CXOAMMOCTM  YMCIOBOrO psida C
HeoTpuUaTeNnbHbIMX  YneHamMn B (OpPMe HepaBeHCTB U B
npeaeneHon popme. YacTHble NpU3HaKN CpaBHEHMSA (CpaBHEHME
€ 0606LLEHHBIM raPMOHNYECKUM PSIA0M).

142. Uucnoeble psgbl € HeoTpuuaTenbHbIMKM - YIIEHAMMW.
HeobxogMmoe n pgoctatodHoe ycrnoBue cxoammocTu. [lpusHak
Hanambepa cxOAMMOCTU YMCNOBOro psiaa C NOSNOXUTENbHLIMM
yrieHamm B OpMe HepaBeHCTB M B nNpedesibHoM dopme.
Mpu3Hakm Paabe n MNaycca (6e3 gokasatenbcTsa).

143. Uucnosble paabl € HeoTpuuaTernbHbIMKM - YrleHaMW.
Heobxogumoe u pgocratoyHoe ycnoBume cxogumocTu. [MpusHak
Kowwn cxoguMMocTM  4MCRoOBOro psiga C HeoTpuuaTenbHbIMU
yneHamn B opMe HepaBeHCTB W B npefernbHon dopme.
Mpu3Hakm Paabe u Maycca (6e3 gokasatenbcTsa).

144, MpeobpasoBaHne Abend. lMpusHakn Oupuxne n Abens
CXOAMMOCTU 3HaKornepemeHHbix psagoB. [lMpusHak  JlenbHuua
CXOAMMOCTW 3HaKoYepeaytoLerocs psga.

145. JInHeHoe cBOWMCTBO cxogswmxca psgoB. CoyeTtaTenbHoe
CBOWCTBO cxoasiLerocs psaga (CymmmpoBaHue nadkamu).

146. ABGCONIOTHO cxoasilMecs 4ucroBble psiabl. Teopema o
nepecTtaHOBKE YNeHOB abCONTHO cxoasLerocs psaa.

147. Teopema 0O nepeMHOXEHUN abCONTHO CXOLSLLMXCA
psOoB.

148. Teopema PumaHa O nepecTaHOBKE YNEHOB YCNOBHO
cxogsaLerocs psaa.

CDyHKU,I/IOHaJ'IbeIe
nocnepnoBaTtesibHO
CTnuu

(*)yHKLl,I/IOHaJ'IbeIe

psiabl

149. MoTo4ve4yHasn 7 paBHOMepHas CXOOMMOCTb
YHKLMOHamMbHbLIX nocnegoBaTenbHocTen U psgoB. Kputepui
Kown paBHOMepHOM cxogumoctn. Heobxogmmoe ycnosue
paBHOMEPHOW CXOAMMOCTU yHKUMOHaNbHOro psaa. Kputepui
paBHOMEPHOW CXOAMMOCTU DYHKLUMOHAIBHOIO psiia B TEPMUHAX




ocTtaTka. MaxopaHTHbIM Npu3Hak Beneplitpacca paBHOMEPHON
CXOOMMOCTU PYHKLMOHAMbHLIX NOCNefoBaTenbHOCTEN U PAOOB.

150. MpusHak Oupuxne paBHOMeEpPHON CXOONMOCTH
dyHKUMOHanbHoro psaga. Npuanak Abens.

151. MouneHHbIn nepexon K npegeny  @YHKUMOHAaNbHOW
nocrnegoBaTensHOCTH n PYHKLMOHANbHOro psga.
HenpepbIBHOCTb CYMMbI paBHOMEPHO cxogsuerocs

OYHKLUMOHANbLHOMo psaa, COCToSALEro n3 HernpepbiBHbIX PYHKLNA.
Teopema OuHw.

152. MouneHHoe WHTEerpmvpoBaHue dYHKUMOHANbHbIX
nocnegoBaTenbHOCTEN U PAOOB.

153. MouneHHoe  anddepeHuUMpoBaHMe  PYHKLUMOHAIbHbIX
nocnegoBaTenbHOCTEN U PALOB.

CTteneHHble psabl

154. Onpepgenenne cteneHHoro psga. Teopema  Koww-
Anamapa.

155. Teopema 0 paguyce CXOOAUMOCTU CTEMNeHHbIX pPSaoB,
NOSTYYEHHbIX NOYSIEHHbIM anddpepeHumnpoBaHmem n

MHTEerpnpoBaHmnemM CTeneHHoro psaaa. CJ'IeD,CTBVIe.

156. BelwecTtBeHHO aHanuTuyeckne yHKUMKU. EQMHCTBEHHOCTD
pasnoxeHus B cTeneHHon psg. Pag  Tewnopa. [Npumep
©eckoHe4YHOo gnddepeHLMpPYEMON HEAHANMUTUYECKON CDYHKLMMN.

157. Heobxogmmoe wn poctaTovyHOE YCroBME PasnoXMMOCTU
YHKUMM B CTEMEHHOW psa B TEePMUHAX OCTATOYHOrO 4neHa
dopmynbl  Tennopa. [ocTtatodyHoe Yycrnosue pPasnoXmMMocTu
YHKLMM B CTEMNEHHON pAa.

158. PasnoxeHne B psn Tewnopa nokasaTernbHOMN,
TPUrOHOMETPUYECKUX DYHKLINA.

159. PasnnyHble opMbl OCTATOYHOrO 4neHa (MHTerpanbHas
dopma, bopma JlarpaHxa, popma Kowwum).

160. BuHoMManeHbIN pag.

161. PasnoxeHne QyHKUMW B CTeneHHble psagbl MeTodamu
noacTaHOBKN, NOYNEeHHOro anddepeHunpoBaHng "
WHTErpnpoBaHus. PasnoxeHue B psg Tennopa

norapucpmmyeckon QyHKUMK. PasnoxeHne B CTENeHHOW psajg,
runepbonmyecknx PyHKUNA, OYHKLMKN arctg X.

KpunBonuHenHble
WHTerpansl

162. HenpepblBHaa KpuBas B €BKNWMAOBOM MPOCTPaHCTBE,
napameTp KpuBoW. HenpepbiBHO anddepeHumnpyemas Kpusag.
KpaTHble 1 npocTble TOYKM kpmBon. [lpoctas kpusas.

Honyctnmble npeobpasoBaHua napameTpa. OprneHTauusa KpuBon.
CyMma KpuBbIX.

163. KacaTtenbHas K KpUBOW. Ocobble TOYKM
anddepeHuupyemon Kpuon. [Maakas Kpusasi.

164. AHanor Teopemsbl JlarpaHxa O KOHEYHbIX npupaLLeHnsax
0N BEKTOP-YHKLUUMN.

165. MoHATME ANUHLI Oyrn KpueoKn. TeopemMa O CNPAMASEMOCTH
HenpepbiBHO AndepeHunpyemMon KpuUBoM U OLEHKax AfWHbI
KpnBOWN.

166. TeopeMa 0 NepeMeHHON AfvHe OYrn KPUBOW HenpepbliBHO




anddepeHumnpyemon kpmson. CrnieacTseus.

167. Teopema O CNpAMNAEMOCTM W BbIYUCNEHUM  AOSIMHbBI
rrnagkoun Kpusown. BelumcneHue onnHbl KYCOYHO-TNaaKon KpUBOW.

168. KpuBonuHenHble uHterpansl 1-ro poga. OnpeaeneHve u
dopmyna ana BbluncneHns. CBoncTBa nHTerpanos 1-ro poaa.

169. KpuBonuHenHble uHterpansl 2-ro poga. Onpeaenexuve n
dopmyrna ans BbluucreHusa. CBoncTBa MHTErpanos 2-ro poaa.

170. CBA3b Mexay KpMBONMUHENHbIMW UHTerpanamu 1-ro n 2-ro
poaa.

Mepa
>KopgaaHa.

171. KBagpupyemble MHOXeCTBa Ha nrockoctn. MHoxecTBa
nnowaan Hynb. Kputepuin ksagpupyemoctu. KBagpupyemocTb
dourypbl, rpaHuua KOTOPOW COCTOUT M3 OAHOM WM HECKONbKUX
cnpsMnseMblX KpUBbIX

172. Mapannenenunen. Mepa napannenenunega. BepxHssa wu
HWKHAA Mepbl YKopgaHa MHoxectBa B R" . M3mepumocTb
MHOXecTBa. Mepa XoppaHa. CsonctBa wMepbl KopaaHa.
MHoxecTBa Mepbl Hyfb.

KpaTHble
WHTerpansl

173. OnpepgeneHne  kpatHoro  uwHTerpana Pumana no
napannenenunegy W Ha UW3MeEPUMOM MHoXecTBe. [lpusHaku
WHTErpnpyemMocTn oyHKLUMIA N CBOMCTBA KPaTHOro MHTerpana.

174. CBegeHue KpaTHOro WHTerpana K MOBTOpPHOMY (C
AOKa3aTenbCTBOM 451 ABOVHOrO UHTErpana).

175. ®opwmyna MNpuHa.

176. YcnoBusa He3aBMCUMOCTU KPUBOJIMHEWHOrO MHTerpana ot
nyTu NHTErpMpoBaHus (dpopmynmpoBka Teopembl n
A0Ka3aTeNnbCTBO IKBMBANEHTHOCTU NEPBbIX TPEX YCIOBUMN).

177. YCrnoBmsi HE3aBUCUMOCTU KPUBOSIMHEWHOrO MHTerpana oT
nyTu NHTErpMpoBaHus (dpopmynmpoBka TeopeMmsbl n
A0Ka3aTeNbCTBO IKBMBANIEHTHOCTN YCIOBUS 4 NEPBbIM TPEM).

178. CeoicTBa BUEeKTUBHbIX HenpepbIBHO
anddepeHumnpyembix 0ToOpaxkeHnn ¢ HeobpallaLWwmmcs B Hyrlb
akobnaHom. [lpeobpasoBaHve rnagkMx KPWMBbIX W KOHTYPOB.
KpuBonuHenHole koopguHatel. ®opmyna gna nnowagn obpasa
obnactw.

179. 3ameHa nepemMeHHbIX B KpaTHOM WHTerpane
(mokasaTenbCTBO A4NA ABOMHOMO MHTErpana).

180. 3ameHa nepemMeHHbIX B KpaTHOM WHTerpane
(dbopmynnpoBkn Teopem 6e3 pokasatenbcrtea M 0BOCHOBaHWE
reoMeTpuMyeckoro Cmbicla MoAaynss W 3Haka  akobuaHa
npeobpasoBaHus).

181. MonsapHele, cdepunyeckne, LNIMHAPUYECKUE KOOPAMHATLI.
MprMmepbl 3aMeHbl NEPEMEHHBIX.

nOBerHOCTH ble
MHTEerpanbl

182. OnemeHTbl  Teopunm  MOBEPXHOCTEWN. Hocutens
MOBEPXHOCTU, TOYKa MOBEPXHOCTU. KoopauHaTHble NUHUKU Ha
NOBEPXHOCTN. lMoHaTne kpaTHom TOYKM MOBEPXHOCTMW.
KacatenbHass K KOOpAWHATHBIM  JIMHUAM. Ocobble  TOYKM
nosepxHocTu. MMagkue nosepxHocTU. KacaTernbHasa NrockoCcTb K
NOBEPXHOCTU, HOPMarsbHbIV BEKTOP, HOpManbHas npsMasi.




183. MoBepxHOCTH, 3aaBaemMble HesBHO. YpaBHeHue
KacaTeIlbHON NITIOCKOCTU N HOPMaIibHOrO BEKTOPA.

184. MoHATME nnowagn MNOBEPXHOCTU. dopmyna Aanga
BblYMCNEHNA NroLaan NoBEPXHOCTH.

185. OpvieHTauuns NOBEPXHOCTH, OAHOCTOPOHHME 1
ABYCTOPOHHME NOBEPXHOCTU. KyCOYHO-rnagkme noBEpPXHOCTU M
NX opueHTaums.

186. OnpepgeneHne ©n  cywecTBOBaHME  MOBEPXHOCTHbIX
uHterpanos 1-ro u 2-ro pogoB. CBOWCTBA NOBEPXHOCTHbIX
WHTErpanoBs, MpuMepbl WX BbluMCreHUs. [1TOBEPXHOCTHbIE
WHTErpanbl Kak npegenbl MHTerpanbHbIX cyMM. WHTerpanbl no
KYyCOYHO-rNagKnM NOBEPXHOCTSAM.

OrnemMeHTbl TEOPUN
nons

187. lMoHATME BEKTOpHOro nons. OudbdepeHuupyemble
BEKTOpHble nonsg. [uBepreHuus u poTop BEKTOPHOro Mons.
MoHATME O noBepXHOCTU YPOBHSA  dyHKUUKW. OpTOroHanbHOCTb
rpagueHTa K NoOBEepPXHOCTU YPOBHS.

188. dopmyna [aycca-OcTporpagckoro: dopmynupoBka
OCHOBHOM  TeopeMbl, JokasatenbctBo  hopmynbl  gns
crneumnanbHoOro knacca obnacrten. BolpaxeHne obbema obnactu
yepe3 MOBEPXHOCTHbIN uMHTerpan. MHoromepHaa opmyna
WMHTerpmpoBaHusa no yactsam. MHTepnpeTtauma dgopmynsl ["aycca-
OcTtporpagckoro B TepMUHaX Teopum nonsi.

189. ®opmyna CTokca.
WHTerpansol
3aBV|0ﬂp Vle,OT 190. MoHATMEe WuHTerpana, 3aBUCALLEro OT nNapameTpa.
- CobGCcTBEHHbIE  MHTErpanbl, 3aBucsawume OT  napameTpa.
napameTpa

OuddepeHuupoBaHue nNo napameTpy.

191. MoHaATMEe wuHTerpana, 3aBUCALLEro OT nNapameTpa.
CobGCTBEHHbIE  MHTErpanbl, 3aBucsawuMe OT  napameTpa.
WHTerpupoBaHne no napameTpy.

192. MoHATME WuHTerpana, 3aBUCAWLEro OT nNapameTpa.
CobGCcTBEHHbIE  MHTEerpanbl, 3aBucsawuMe OT  napameTpa.
HenpepbIBHOCTL MO NapameTpy.

193. PaBHOMepHOe cTpemneHne QyHKUUKM K npegensHon
dyHKUMKU. KpuTepuin paBHOMEPHON CXOOMMOCTU B TepMUHaX
OYHKUMOHanNbHbIX NocneaoBaTesi.HOCTEN.

194. HecobcTBeHHble WHTerpanbl, 3aBuUcslMe OT napameTpa.
PaBHomMepHas cxogumocTb. Kputepun Kowm paBHOMepHOM
CXOANMOCTW.

195. Mpu3HakM paBHOMEPHOW CXOOAMMOCTU  HECOBCTBEHHbIX
WHTerparnos, 3aBUCALLUX OT NapamMeTpa.

196. HenpepbIBHOCTb HEeCOOCTBEHHOIO MHTEerpana no
napameTpy.

197. Teopema o] CcOBCTBEHHOM WHTEerpupoBaHnn

HecoOCTBEHHOIoO MHTErpana, 3aBncAawlero ot napamertpa.

198. Teopema 0  HecobCTBEHHOM WHTEerpupoBaHnn
HecoOCTBEHHOro MHTErpana, 3aB1csLLEro OT napameTpa.

199. Teopema o0 auddepeHUnpyemMocT HecoOBCTBEHHOro
WHTerpana no napamMeTpy.

200. HecobcTBeHHble  MapameTpuyveckue  uHTerpanbl  OT
HeorpaHU4YeHHbIX (OYHKLNIA.




201.

202.

203.

204.

205.

HecobcTBeHHble  MHTerpansl OT  HeorpaHu4eHHbIX
dYHKLUMIA 1 X OCHOBHbIE CBOWCTBA.

+00 .
-smx,,
-x-

BbluncneHne nHterpana X

0
+o00

2

e " dx

Bbluncnenue MHTEerpana
0

WHTerpanbl Onnepa. [amma-pyHKUMA M ee OCHOBHbIE
CBOWCTBA.

WuTerpanbel Ounepa. beTa-pyHKUMSS M ee OCHOBHble
ceorictBa. CoOOTHOWeEHNE Mexady ramma- n 6eta- QyHKUMSIMA
Qnnepa.

Psanbl dypbe.

206.

207.

208.
209.
210.
211.

212.

213.

214.

215.

216.

Onpenenexve psiaa dypbe  gnsa abconoTHO
nHTErpupyemont dyHkuun. MNpeanoXeHne o CTPEMIEHUN K HYIHO

npun y — oo UHTerpanos Bnaa

b b
If(x)cosyxdx , jf(x) sin yXdx
a a

OT abCconTHO MHTerpupyemomn yHKuun f(x).
Jlemma 06 annpokcumauum.
Jlemma PumaHa.

Appo [Odupuxne wn ero ceouctsa. WHTerpan [dupuxne.
MpuHuun nokanusaumm. CxoanmocTb paaoB Pypbe Ans KyCOYHO-

andepeHLmpyeMbIX QYHKLNA.

CymmupoBaHue psgos OPypbe MeToooMm cpegHux
apudMeTUYECKUX.
Ceonctea agep deviepa. Teopema 0 CXOOMMOCTU CYyMM

deriepa. Teopema BelepwTpacca-CtoyHa 0O npubrAvkeHun
HenpepbiBHOM Ha  OTpe3ke  yHKUMM  anrebpanyeckumm
MHOrO4YfieHaMMm.

MonHoTa cucTteM QYHKUMA B CMbICNIE PaBHOMEPHOIO
npubnmkeHnss. Teopema 0O MOMAHOTE TPUrOHOMETPUYECKOM
CUCTEMbl M CUCTEMbI LeMblX HeoTpuuaTerbHbIX CTEeneHen X.
MonHOoTa B CMbICNe cpegHero KeBaapaTUYHOro npubnumxeHus.
MonHoTa TPUrOHOMETPUYECKON CUCTEMbI (DYHKLUMA N CUCTEMBI
uenblx HeoTpuUaTenbHbIX CTeneHen X ONA  MHOXeCTBa
HenpepbIBHbIX (OYHKLNNA.

MuHumaneHoe  cBOWCTBO  koadhdumumeHtoB  Pypbe.
HepaBeHcTBO Beccens. PaseHcTBO [NapceBansa n cnencrems ums
Hero (cnyyan HenpepbIBHOW YHKLMUN).

MouneHHoe  auddepeHumpoBaHme  pagos  Pypbe.
MpeanoxeHne o nopsagke yobisaHusa koadumumneHToB Oypbe npu
N — oo .[locTaToyHOE yCrioBMe paBHOMEPHOW CXOAMMOCTU psaa
dypbe.




13.2. Tembl (pa3genbl) AUCUUMNNUHBI U BUAbI 3aHATUN

Ne Buabl 3aHATUI (KONUYECTBO YacoB)
0 HaumeHoBaHue pasaena  [CEMeCT [1a600aTODH CamocTost
/ ANCUMNINHDI P Jlekumn  [MpakTnyeckme Ele P TenbHas | Bcero
n paboTta
O6wme matemaTnyeckme
NOHATUA, HeobXoAMMble OIS 1 6 10 10
N3y4yeHns maTemMaTn4ecKkoro
aHanusa
Mpenen n HenpepbIBHOCTb
YHKLMIA 1 OTOBpaKeHui. 1 18 16 o4
Mpepen
nocnegoBaTesibHOCTU TOYEK.
OuddepeHymansHoe
neumcrieHne yHKUNMN ogHOM 1 18 24 24

BELLEeCTBEHHON NepeEMEHHOMN

HeonpeaeneHHbI nHTerpan
YHKLMM OOHOWN 1 4 4 10
BeLEeCTBEHHON NepeMeHHOoN

WHTerpupyemocTtb no
PvumaHy pyHkumMm ogHon
BeLleCTBEHHON NepeMeHHOon 2 18 16 24
Ha oTpe3ke. OnpeneneHHbLIN
nHterpan Pumana

HecobCTBEHHLIN UHTErpan
OT PyHKLMM O4HON 2 6 6 10
BELLEeCTBEHHON NepeMEHHOMN

OuddepeHumnansHoe
ncumncnenne oyHKunmn

GpyHKU 2 18 18 12
MHOMMX BEeLLEeCTBEHHbIX
nepeMeHHbIX

Yncnosble pagbl 2 6 8 2

®yHKUMOHArbHbIE
nocregoBaTenlbHOCTU U
pyHKLMOHamnbHbIE psiabl

w
»
»
oo

CTteneHHble psabl 3 6 8 8
KpuBonuHenHble nHTerpansi 3 6 8 12
Mepa XKopaaHa. 3 4 4
KpaTHble nHterpansl 3 8 14 12
[MoBEpPXHOCTHbIE MHTErpanbl 3 6 10 12
OnemeHTbl TEOPUM MO 3 4 6 4
WHTerpanel, 3aBucsaLme ot 3 4 6 4
napameTpa
Paabl dypbe. 3 4 6 4

NToro:

14. MeToauveckne ykazaHua Ansi 00y4aroLWMXCcA N0 OCBOEHUIO AUCLUNITUHDbI

CnepyeT cMcTeMaTUYECKU NOCELLaThb NEKLMOHHbIE 1 CeMUHapPCKUe 3aHATUS. MaTtepuanbl 3TUX 3aHATUN
cnepfyeT BHUMATENbHO M3y4YaTb U PErynsipHO BbINOMHATL AOMAaLUHWE 3a4aHust. Ha 3aHATUSAX HY)KHO
BeCTU cebst akTMBHO. [1Ns AOCTMKEHUS XOPOLUMX Pe3ynbTaToB NPy U3yYeHUM OUCLUUMNMHBI CTYAEHTaM
TaKke HeobXoaMMO CaMOCTOSATENbHO pas3bupaTb MaTepuanbl NEKUUA U COOTBETCTBYIOLLME TEMbI B




pekoMeHAOBaHHbIX y4ebHMKaX, HU B KOEM Crlyvae He 3aMeHsisi UX CeTeBbIMU pecypcamu,
dhopmupyembimmn NoGLIMU Nonb3oBaTenamu cetu (Bukunegua n 1.n.).

15. NepeyeHb OCHOBHOW U AOMONHUTENLHOW NUTEpPaTypbl, PECYypPCOB UHTEPHET, HEO6XOAUMbIX
ANA  OCBOEHUA AUCUMNIUHBLI (CrUCOK slumepamypbl oghopmrssemcss 8 coomeemcmeuu ¢
mpebosaHusimu FOCT u ucrionb3yemcs obuwjas ckgo3Hasi Hymepauyusi 05151 ecex 8u008 UCMOYHUKOB)
a) OCHOBHag nuTepaTypa:

Ne n/n | IcTOYHKK

UnbuH, B. A. MaTtemaTuyeckun aHanus: yy4ebHWK Ana CTyd. By3oB, 00yY. no
cneunansHocTam "MaTtemaTuka", "MpuknagHaa matemaTtuka” un "MHcopmartuka": B 2 u.
/ B.A. inbuH, B.A. CagoBHuunin, 5.X. Cengos; Mock. roc. yH-T uMm. M.B. JlomoHocoOBa;
1. | nog pea. A.H. TuxoHoBa. — M.: [lpocnekt: W3g-Bo Mock. yH-Ta, 2007-. —
(Knaccuuecknin yHnBepcutetckuin yuebHuk / pegcos.: B.A.CagosHuuni (npeg.) [v ap.])
Y. 1. — 3-e u3g., nepepad. n gon. — 2007. — 660 c.: un. — lMNocesiwaetca 250-neTuto
MockoBckoro yHusepcuteta. — ISBN 978-5-482-01426-4.

UnbuH, B. A. Matematuuyeckui aHanu3: yy4ebHuk: B 2 4. / B.A. WnbuH, B.A.
CapoBHuuni, B.X. CengoB; Mock. roc. yH-T nm. M.B. JlomoHocoBa; nog pea. A.H.
2. | TuxoHoBa. — M.: Tlpocnekt: W3g-Bo Mock. yH-Ta, 2006-. — (Knaccudeckuin
yHuBepcuteTckun yyebHuk / pegcos. B.A. CagosHuuni (nped.) [ gp.]). Y.2. — 3-e
nsg., nepepab. n gon. — 2006. — 353, [4] c. : n. — Ha 0b6n.: 2-e 13g.

UnbuH, B. A. MartemaTtuueckmn aHanus: ydebHuk: B 2 4. / B.A. WUnbuH, B.A.
CapoBHuumi, B.X. CteHgoB; Mock. roc. yH-T um. M.B. JlomoHocoBa; nog pea. A.H.
3. | TuxoHoBa. — M.: Tlpocnekt: W3g-eo Mock. yH-Ta, 2006-. — (Knaccuyeckui
yHuBepcuTeTckun yyebHuk / peacos.: B.A. CagosHuumn (npea.) [v gp.]). 4.2. — 3-e
n3a., nepepab. n gon. — 2006. — 353, [4] c.

Kyapssues, J1.[J. Kypc matemaTtudeckoro aHanmsa: y4ebHuK ans cTyd. By3oB, 00y4. no
€CTEeCTBEHHO-Hay4YHbIM 1 TEXHWUYECKUM HanpasreHnsam u cneyunansHoctam: B 3 1. / J1..
KyapssueB. — M.: lpodpa, 2006-. — (Bbicwee obpasoBaHue: CoBpeMEHHbIN Y4EOHNK).
4. | — ISBN 5-358-00355-X.

T. 1: AndpdepeHumanbHOE 1 NHTErpanbHoe ncincrieHmst QyHKUMM 0gHON NepemMeHHOMN.
— Wa3a. 6-e, ctep. — 2008. — 702, [1] c.: un. — Ykas.: ¢.685-697. — ISBN 5-358-
00354-1.

Kyapssues, J1.I. Kypc matematnyeckoro aHanmusa: y4yebHuK gns GakanaBpos: [ans
CTyd. By30B, 0by4 Mo eCcTeCTBEHHOHAy4. U TeXH. HanpaBneHnsM 1 crneyunanbHocTsaMm] /
5. | N.O. KyapsiBues; Mock. u3.-TexH. uH-T ([oc. yH-T). — Mocksa: FOpawrt, 2012-.

T.2. —6-e nsg. — 2012. — 720 c.: un. — (bakanasp. basoBbIn kypc). — Ykas.: ¢.706-
714. — ISBN 978-5-9916-1893-9.

Kyapssues, J1.. Kypc matematnyeckoro aHanusa: y4yebHuK gns GakanaBpoB: [ans
CTyd. By30B, 00y4Y. MO €CTECTBEHHOHAYY. W TEXH. HanpaBrneHusaM u cneyumanbHocTaMm] /
6. | N.0. Kyapsisues; Mock. pus.-TexH. nH-T (lMoc. yH-T). — Mocksa: KOpawnT, 2012-.

T. 3. — 6-e u3g. — 2012. — 350, [1] c.: un. — (bakanasp. ba3oBbIN Kypc). — YKas.:
c.340-348. — ISBN 978-5-9916-1892-2.

Kyapssues, J1.[1. Kypc matematmnyeckoro aHanmsa: yyebHuk gns 6GakanaspoB: [ans
CTyd. BY30B, 00y4Y. MO eCTECTBEHHOHAYY. W TeXH. HanpaesneHusaM u cneumanbHOCTaMm] /
7. | .A. Kygopsasues; Mock. us.-TexH. uH-T ([oc. yH-T). — Mocksa: FOpanT, 2012-.

T.1. — 6-e nsg. — 2012. — 702, [1] c.: un. — (bakanasp. Ba3oBbIi kypc). — Ykas.
€.685-697. — ISBN 978-5-9916-1807-6.

Tep-KpukopoB, A. M. Kypc matematunyeckoro aHanusa: yuebHoe nocobve ons By3oB /
A. M. Tep-Kpukopos, M. U. lWabyHuH. — 2-e u3g. — M.: dusmart nut: Jlab. 6a30Bbix
3HaHuKn, 2007. — 672 c.

8. | Tep-KpukopoB, A. M. Kypc matematuyeckoro aHanmsa: [y4uebHoe nocobve ans By3os|
/ A.M. Tep-Kpukopos, M.A. LWabyHnH. — 4-e n3g., ucnp. — M.: BuHowm. JlabopaTtopus
3HaHun, 2011. — 672 c.

Oemupgosuy, B.MN. C60pHMK 3agay v ynpaKHEHUA NO MaTeMaTUyYecKoMy aHanusy:
y4yebHoe nocobue ang By3os / B.M. Jemugosud. — M.: ACT: Actpenb, 2010. — 558 c.

0) gononHuTeneHasa nureparypa:
| Ne n/n | NCTOYHMK |




BuHorpagoBa, U. A. 3agaun 1 ynpaxHeHusa no matemMmaTtMyeckomy aHanumay: YuebHoe
nocobve ansa crtyg. By3oB, 0Oyd. MO HanpaBreHUAM WU crneumanbHOCTAM us.-marT.
npocuns: B 2 4. / .A. BuHorpagosa, C.H. OnexHuk, B.A. CagoeHnuunii; MNoa pen. B.A.
CapgosHu4yero. — M.: [lpodha, 2001

C6opHuK 3agay no matematndeckomy aHanuay (B 3-x 1.) / J1.0. Kyapssues [n gp.]. —
M.: dusmartnut, 2003.

BuHorpagosa, .A. ViccnegoBaHne cxoguMOCTM HECOBCTBEHHBLIX MHTErpanoB: y4ebHo-
mMeTogmnyeckoe nocobme no cneuymwansHoctam 010501 (010200) - [MpuknagHas
maTemaTnka u uHdpopmatumka, 010901 (010500) - Mexanuka, 010203 (351500) -
MaTtemaTudeckoe obecnevyeHne U agMUHUCTPUPOBAHME UHAPOPMALIMOHHBLIX CUCTEM /
BopoHex. roc. yH-T; cocT.: . A. BuHorpagosa, H.B. Porosa. — BopoHex: J10I1 BI'Y,
2005. — 19c.

NapvH, A.A. 3agaun n ynpaxHeHus No MaTtemMaTuyeckoMy aHanusy : Yy4yebHo-
meTtogmdeckoe nocobue no cneuymnanbHoctam 010501(010200) - [pwuknagHas
maTemaTnka u wuHpopmatuka, 010901(010500) - Mexanuka, 010203(351500) -
MaTtemaTuyeckoe obecneyeHne n agMUHUCTPUPOBaHME MHAOPMALMNOHHBLIX cuUctem /
BopoHex. roc. yH-T; cocT.: A.A. JlapuH, . A. BuHorpagosa .— BopoHex : JIOIN BIY,
2005 — 23 C. — Bubnwuorp.: c.22 —
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/nov05112.pdf>.

YkpanHckun, M.C. NccnegoBaHne Ha 3KCTPEMYM, 3a4adyn Ha MaKCUMyM U MUHUMYM
ansa  (PyHKUMM  HECKONbKMX  MNepeMeHHbIX:  yd4ebHo-meTogmyeckoe  nocobue:
cneumanbHoctn: 010501 (010200) - [MpuknagHas maTemaTuka M MHGOPMAaTUKAE,
010901 (010500) - MexaHuka, 010203 (351500) - MaTtemaTtnyeckoe obecrneyeHve U
agMVHUCTPMpOBaHME MHGOPMAaLMOHHBIX cucTteM / BopoHex. roc. yH-T; coct.: . C.
YkpauHckun, . A. BuHorpagosa. — Boponex: JIOIN BI'Y, 2006. — 23 c.

BuHorpagosa, .A. 3agaHua gnst KypcoBon paboTbl MO MaTemMaTU4eCKOMY aHanuay
(MHTerpanbHoOe ucuucneHve YHKUUA MHOMMX MepeMeHHbIX): y4ebHo-meToanyeckoe
nocobue ansa By3oB / BopoHex. roc. yH-T; cocT. I.A. BuHorpagosa [u ap.]. — BopoHex:
iy, BIy, 2008. — 44 C. — Bubnuorp. c.44. —
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m08-15.pdf>.

BuHorpagosa, ['.A. MeToabl BblMUCNIEHNS ABONHLIX MHTErpanoB. MNpunoxeHus ABOMHbIX
WHTErpanoB: y4ebHo-meToamyeckoe nocobue anst By3oB / BOpoHeEX. roc. yH-T; COCT.:
I".A. BuHorpagosa, I1.C. YkpauHckuin. — BopoHex: ML BI'Y, 2009. — 22 c.

BuHorpagosa, . A. Pagbl dypbe (nocTpoeHne n cxogMMocTb): y4ebHOo-meToandeckoe
nocobue ang By30B: [ANA CTy4. dak. Npuknag. MmateMaTtukm, MHPOPMaTUKM U MEXAHUKN
BopoHex. roc. yH0Ta Bcex ¢hopm 00y4yeHus, msydarwmx Kypc maT. aHanusa, ans
cneunanbHocten: 010501 - MpuknagHas matematmka n nHdopmatuka, 010503 - Mar.
obecrnevyeHne n agmuHucTpupoBaHue uHdopm. cuctem, 0100901 - MexaHuka] /
BopoHex. roc. yH-T; cocT.: ''A. BuHorpagosa, IN.C. YkpauHckun. — Boponex: WML
Bry, 2009. — 21 c. — bubnworp. c. 21.

M3paHne Ha ap. Hocutene: Pagbl Pypbe (NOCTPOEHME U CXOOUMOCTL) [QNEKTPOHHbLIN
pecypc] : y4yebHo-meToamyeckoe nocobue Ans By30B : [Ans cTyd. dak. npuknag.
MaTeEMaTUKN U MeXaHUKM BripoHex. roc. yH-T1a Bcex hopM 06y4YeHUs, n3yyatoLmx Kypc
MaT. aHanus3a, ansa  cneumanbHocten: 010501 - [MpuknagHas maTtemaTtvka W”
nHdopmaTtmka, 010503 - Mar. obecneyeHne u agmuHuctpupoBaHue, 010901 -
MexaHuka ] / BopoHex. roc. yH-T; cocT.: [.A. BuHorpagosa, [1.C. YkpauHckun .—
BopoHex : M3pgaTenbcko-nonurpaduyecknin LeHTp BOpOHEXKCKOro rocygapcTBEHHOIO
yHuBepcuteta, 2009.

YkpauHckui, .C. MeToabl BbIMUCIIEHUSI TPOWHBLIX U MOBEPXHOCTHbLIX WMHTErparos.
MpunoxeHus K 3agadyam reoMeTpum U MexaHukn: y4ebHo-meToanveckoe nocobme ans
By30B: [Ansa cneuunanoHocTen: 010501 - lMpuknagHas matemaTtuka u MHGopmaTtuka,
010901 - MexaHuka] / BopoHex. roc. yH-T; cocT.: I1.C. YkpanHckun, [".A. BuHorpagosa.
— Boponex: UML By, 2011. — 24 c.: un. — bubnuorp.: c. 24.

MN3paHne Ha pgp. HocuTene: MeTodbl BbIMUCNEHWUS TPOWHLIX W MOBEPXHOCTHbLIX
MHTerpanos. [punoXxeHnsa K 3agayaMm reoMeTpun U MexaHukn [ONeKTpoHHbIA pecypcl:
y4yebHO-MeToaM4Yeckoe nocobue ans  By30B: [ana cneuuansHocTten: 010501 -
MNpuknagHas matemaTtuka u nHdpopmatmka, 010901 - MexaHuka] / BopoHex. roc. yH-T;
cocT.: .C. YkpaunHckuin, [".A. BuHorpagosa. — BopoHex: VML BI'Y, 2011.




10.

BuHorpagoea, [.A. OnpegeneHHbin wuHTerpan PumaHa : ydebHO-meToaudeckoe
nocobve ana By30B : [ANA cTyg. 1 K. OMHOW M O4YHO-3ao4. popm. obyyeHus, ans
HanpasneHun: 010400 - Mpuknaa. matemaTtrka U nHpopmatmka, 010900 - MexaHuka,
010500 - MaT. obecneyeHne n agMuUHUCTpPUpoBaHWe uHGopm. cuctem, 110300 -
dyHOameHT. nHopmaThka U uHgopm. TexHonorun, 010800 - MexaHuka u mar.
mogenuposanue, 230700 - MNpuknaa. nHopmatuka, 080500 - BusHec-nHpopmatmkal /
BopoHex. roc. yH-T ; [cocT.: A. BuHorpagoBa u gp.] .— BopoHex : N3gatenbcko-
nonurpaduyeckun LeHTp BopoHexckoro rocygapctBeHHoro yHusepcuteta, 2013 .—
32 c. : un. — bubnworp.: c.31.

M3paHune Ha gp. Hocutene: OnpeaenexHHbi MHTerpan PumaHa [QnekTpoHHbIN pecypc] :
y4yebHO-MeToan4eckoe nocobue ansa By3oB : [Ansg ctya. 1 K. 04HOM U 04HO-3a04. hOpM.
obyyeHus, ans HanpasneHun: 010400 - Mpuknag. mMaTemMaTuka U MHAOpMAaTUKA,
010900 - MexaHuka, 010500 - MaT. obecnedyeHrne U aaMUHUCTPUPOBAHME MHMOPM.
cuctem, 110300 - PyHoameHT. uHdopmaTuka W MHdOopM. TexHonormn, 010800 -
MexaHnka 1 mat. mopenupoBaHue, 230700 - lMpuknag. mnHdopmartuka, 080500 -
BusHec-nHdopmaTtukal / BopoHex. roc. yH-T ; [cocT.: L A. BuHorpagosa u ap.] .—
BopoHex : M3pgaTenbcko-nonurpaduyecknn LeHTp BOpOHEXKCKOro rocygapcTBEHHOIo
yHuBepcuteta, 2013.

11.

YkpauHckui, .C. MeToabl BbIMUCIIEHUSI TPOWHBLIX U MOBEPXHOCTHbLIX WMHTErparios.
MpunoxeHua K 3agadam reomMeTpum nU MexaHuku [ONeKTPOHHbIN pecypc]: y4ebHo-
MeToamnyeckoe nocobue ansa By3oB: [anga cneumanbHocten: 010501 - lMpuknagHas
mMaTemaTuka v nHgpopmaTtuka, 010901 - MexaHuka] / BopoHex. roc. yH-T; cocT.: 1.C.
YkpanHckun, .A. BuHorpagoBa. — 3nekTpoH. TekcToBble AaH. — BopoHex: UMML BIY,
2011. — 3arn. ¢ TuTyn. 39KpaHa. — ONeKTpoH. Bepcusa ney. nybnukaumn. —
CBobogHbin goctyn ud untpacetn BI'Y. — Tekctosbii hann. — Windows 2000; Adobe
Acrobat Reader.

M3pgaHne Ha pgp. Hocutene: MeTodbl BbIMUCIEHUS TPOWHbLIX M MOBEPXHOCTHbIX
mHTerpanos. [NpunoXxeHns K 3agadyamMm reoMeTpum U MexaHukn: y4eOHo-MeToanyeckoe
nocodbune ansa By3oB: [anga cneuuansHocTten: 010501 - lMpuknagHag matemMatTuka u
nHdopmatmka, 010901 - MexaHuka] / BopoHex. roc. yH-T; cocT.: [1.C. YkpauHckumn, [".A.
BuHorpagosa. — Bopounex: UMMLL BI'Y, 2011. — 24 c. : vn.
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m11-15.pdf>.

B) MH(POPMALMOHHbIE 3NEKTPOHHO-06pa3oBaTernbHbIE PECYpPCh:

Ne n/n

NcToYHMK

12.

Kyapssues, J1.[0. KpaTkuin Kypc MaTtemMaTudeckoro aHanmsa : yyebnuk / J1.[0. KyapssueB. — 3-
e u3g., nepepab. — Mocksa : PUSMATIINT, [6. r.]. — Tom 1 : OudpcepeHumnansHoe n
WHTerpanbHoe ncuncneHns pyHkumm ogHon nepemeHHon. Psabl — 2008. — 400 c. — ISBN
978-5-9221-0184-4. — TeKcT : 9NeKTPOHHbIN // QNeKTPOHHO-6ubnuoTeyHasa cuctema

«JlaHb» : [canT]. — URL: https://e.lanbook.com/book/2224 (paTta obpawenus: 07.10.2019).
— Pexum goctyna: Ang aBTopums. Nofib3oBaTenen.

13.

Kyapssues, J1.[1. KpaTkuin Kypc MatemaTU4ecKoro aHanmsaeHHbiX. [apMOHNYECKUIA aHanms
yyebHuk / 11.0. Kygpssues. — 3-e u3a., nepepab. — Mocksa : PUSMATIINT, [6.r.]. — Tom 2
: OndppbepeHumnanbHoe M MHTerpanbHOE UCYUCHEHUA (PYHKUMA MHOMMX MNepeMeHHbIX.
lapmoHuyeckmn aHanua — 2003. — 424 c. — ISBN 5-9221-0185-4. — TekcT:
9NEKTPOHHbIN //  ONEKTPOHHO-6MbnnoTevHass cuctema «JlaHb» @ [cant]. —  URL:
https://e.lanbook.com/book/2225 (nata obpawenusa: 07.10.2019). — Pexum goctyna: ang
aBTOpPM13. NONb30BaTENEN.

14.

BepmaH, I'.H. COopHMK 3agay no Kypcy MatemaTU4ecKkoro aHanuaa : yuebHoe nocotbue / I.H.
BepmaH. — 8-e m3g., ctep. — CankT-leTepbypr : Jlanb, 2019. — 492 c. — ISBN 978-5-
8114-0657-9. — TeKCT : 9NEeKTPOHHbIN // ONEKTPOHHO-6ubNMoTeyHaa cuctema «JlaHb» :
[canT]. — URL: https://e.lanbook.com/book/111199 (pata obpaweHus: 07.10.2019). —
Pexum goctyna: ans aBTopus. Nofib3oBaTenen.

15.

YkpavHckun, [1.C. OcCHOBHble MeTodbl BbIMUCIIEHUA HeonpedeneHHbIX UHTerpanos
[OnekTpoHHBIN pecypc] : yd4ebHO-MeToauYecKoe nocobue ans By30B : [ANnd cTyd. 1 K. 04HON n
OYHO-3a04HOV hOopM 0BydeHns dak. Npuknag. MmatemaTukn, MHPOPMaTUKN U MEXAHUKM ; ANS
HanpasneHui : 010500 - Mart. obecneveHve M agMUHUCTPUPOBaHUE MHAOPM. CUCTEM,
010300 - dyHOoameHTanbHble MHGOPMaTUKa U nHGopM. TexHonorun; 01400 - MpuknagHaga




mMatematuka M uHdopmatmka, 010800 - MexaHuka u mat. mogenuposanue, 230700 -
Mpuknag. nHgpopmatumka, 010900 - MexaHuka, 080500 - BusHec-nHdopmaTnka] / BopoHex.
roc. yH-T ; coct.: lN.C. YkpaunHckun, 3.J1. WunwknHa , .A. BuHorpagoBa .— ONEKTPOH.
TekcToBble gaH. — BopoHex : Wspatenbcko-nonurpadgpuyecknn uUeHTp BopoHexcKoro
rocygapcTBeHHoro yHmsepcuteta, 2013 .— 3arn. ¢ TuTyn. akpaHa .— CBoboaHbI AOCTyN U3
uHTpacetn BI'Y .— TekctoBbin cdann .— Windows 2000 ; Adobe Acrobat Reader .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m13-173.pdf>.

16. http://www.lib.vsu.ru/elib/texts/method/vsu/nov05112.pdf

17 -http://www.lib.vsu.ru/elib/texts/method/vsu/m08-15.pdf

BuHorpapgoBa, M A. Pagbl ®ypbe (MOCTPOEHME U CXOOUMOCTb) [ONEKTPOHHBLIN pecypc] :
yyebHO-meToanyeckoe nocobue gns By3oB : [gns cTyd. bak. npuknag. mMateMatukm u
MeXaHKM BrnpoHex. roc. yH-Ta Bcex oopM 0BydeHus, nyvaromx Kypc mMmat. aHanusa, ons
cneunanbHocten: 010501 - TlpuknagHas matematvka u wmHpopmatuka, 010503 - Mar.
obecne4veHne n agmuHuctpupoanue, 010901 - MexaHuka | / BopoHex. roc. yH-T; cocT.: [.A.
BuHorpagosa, [.C. YkpaunHckun .— BopoHex : WMN3gatenbcko-nonmrpadnyecknin LEeHTp
BopoHexckoro rocygapctseHHoro yHusepcuteta, 2009.

BuHorpagoBa, .A. OnpegeneHHbin_nHTerpan PumaHa [QNeKTpoHHLIM pecypc] : y4ebHo-
MeToamyeckoe nocobue Ans By30B : [Ans ctya. 1 K. O4HOM U 04YHO-3a04. HhopM. 00yYeHwUs,
anga HanpaesneHur: 010400 - Mpuknag. matemartmka U nHdopmatuka, 010900 - MexaHuka,
79.| 010500 - Mar. obecneyeHne U agMUHUCTPUpoBaHMe WHdopM. cuctem, 110300 -
dyHOAMEHT. MHdopmatuka U uHdopm. TexHonormn, 010800 - MexaHumka ©  Mar.
mogenuposanue, 230700 - lMpuknag. wHdopmaTtuka, 080500 - BusHec-uHdopmatumkal /
BopoHex. roc. yH-T : [cocT.: .A. BuHorpagoBa un ap.] .— BopoHex : W3gatenbcko-
nonurpadgpuyeckni LieHTp BopoHeXCcKoro rocyaapcTBeHHOro yHuesepcurerta, 2013.
YkpauHckui, [1.C. MeToabl BbIMUCNEHUS TPOWHLIX W MOBEPXHOCTHbLIX MHTErpanos.
[NpunoxeHusa K 3agavyaMm reoMeTpum U MexaHUKWU : y4ebHo-meToamndeckoe nocobue ans
20.| By30B : [ansg cneuunansHocTen: 010501 - MpuknagHaa maTtemaTtuka n nHgopmatmka, 010901
- MexaHwuka] / BopoHex. roc. yH-T ; cocT.: [1.C. YkpanHckui, [.A. BuHorpagosa .— BopoHex :
MMNLu Bry, 2011 .—24 c. : un.

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

Mpenen 6e3 cekpeToB [ONEKTPOHHbIV pecypc] : y4ebHo-meToau4eckoe nocobue : [ansa cTya.
1 K. O4HOM M OYHO-3a04HOM (bopM OBy4eHMs dpak. NpUKNag. MmaTemMaTuku, UHAPOPMATUKL U
MexaHukn ; gns Hanpasnenun : 010400.62- lNpuknagHass matemaTuka U MHGOpPMaTKKa,
010300.62 - dyHoameHTanbHas uHGopmaTuka U MHpopM. TexHonoruu, 010500 - Mar.
21.| obecneyeHne u agMumHUCTpupoBaHne mHgopMm. cuctem, , 010800.62 - MexaHuka 1 mar.
mogenupoaHne,080500.62 - BbusHec-uHdopmaTuka] / BopoHex. roc. yH-T ; [cocT.: T1.C.

18.

YKpauHckui 1 gp.] .— ONeKTpoH. TekcToBble gaH. — BopoHex : UsgaTtenbckun gom BIY,
2015 .— 3arn. ¢ Tutyn. akpaHa .— CBoboaHbIN JocTyn M3 nHTpacetn BIY .— TekcToBbIN
dann — Windows 2000 ; Adobe Acrobat Reader —

<URL:http.//www.lib.vsu.ru/elib/texts/method/vsu/m15-61.pdf>.

16. MNMepeyeHb y4yebHO-MeTOAMYECKOro obecneyeHUss ANA caMmocTosAiTeNlbHOM paboTbl (y4yebHo-
memoduueckue pekomeHOayuu, rocobus, 3adayHuku, memoduyecKue yKasaHUsi O BbINOIHEHUIO
rpakmuyeckux (KOHMpPOIibHbIX), Kypcosbix pabom u dp.)

Ne n/n | icToYHMK

UnbuH, B. A. MaTtematmyeckunm aHanua: y4yebOHuMK Ons cTyd. By3oB, 0Oy4y. no
cneunanbHocTam "MatemaTuka", "lMpuknagHas matemaTtuka" n "MiHdopmatuka": B 2 u.
/ B.A. UnbuH, B.A. CagoBHuunin, 6.X. Cengos; Mock. roc. yH-T um. M.B. JlomoHoCOBa,;
10.| nog pea. A.H. TuxoHoBa. — M.: [lpocnekt: W3g-Bo Mock. yH-Ta, 2007-. —
(Knaccuyeckun yHmBepcuTeTckuin y4ebHuk / pegcos.: B.A.CagosHuuun (npeg.) v ap.])
Y. 1. — 3-e uag., nepepad. n gon. — 2007. — 660 c.: un. — lMNoceswaetca 250-neTuio
MockoBckoro yHusepcuteta. — ISBN 978-5-482-01426-4.

UnbuH, B. A. MaremaTtuyeckmn aHanus: ydebHuk: B 2 4. / B.A. WUnbuH, B.A.
11.| CagoBHuumn, 6.X. CeHgoB; Mock. roc. yH-T uMm. M.B. JlomoHocoBa; noa pea. A.H.
TuxoHoBa. — M.: Tlpocnekt: W3g-Bo Mock. yH-Ta, 2006-. — (Knaccuyeckui




yHuBepcuteTckun yyebHuk / pegcos. B.A. CagoBHuuni (nped.) [ gp.]). 4.2. — 3-e
n3g., nepepab. n gon. — 2006. — 353, [4] c. : un. — Ha obn.: 2-e nag.

12.

UnbuH, B. A. MartemaTtudeckmn aHanms: ydebHuk: B 2 4. / B.A. WUnbuH, B.A.
CapgoHuunn, b.X. CtengoB; Mock. roc. yH-T uMm. M.B. JlomoHocoBa; nog pea. A.H.
TuxoHoBa. — M.: Tlpocnekt: W3g-so Mock. yH-Ta, 2006-. — (Knaccuyeckui
yHuBepcuTeTckun yyebHuk / peacos.: B.A. CagosHuumn (npea.) [v gp.]). 4.2. — 3-e
n3a., nepepab. n gon. — 2006. — 353, [4] c.

13.

Kyapssues, J1.[J. Kypc matemaTtudeckoro aHanmsa: y4ebHuK ans cTyd. By3oB, 00y4. no
€CTECTBEHHO-HaY4YHbIM U TEXHUYECKUM HanpasneHuam u cneumansHoctsam: B 3 1./ J1. 1.
KyapssueB. — M.: lpodpa, 2006-. — (Bbicwee obpasoBaHue: CoBpeMEHHbIN Y4EOHNK).
— ISBN 5-358-00355-X.

T. 1: AndpbdepeHumanbHOE 1 NHTErpanbHoe ncincrieHmst QyHKUMM 0gHON NepeMeHHOMN.
— Wa3a. 6-e, ctep. — 2008. — 702, [1] c.: un. — Ykas.: ¢.685-697. — ISBN 5-358-
00354-1.

14.

Kyapssues, J1.[. Kypc matematnyeckoro aHanmusa: y4yebHuKk gns GakanaBpos: [ans
CTyA. By30B, 00yY MO €CTECTBEHHOHAYY. M TEXH. HaMpaBneHusaM U cneumnanbHOCTAM] /
n.Aa. Kyapssues; Mock. us.-texH. nH-T (lFoc. yH-T). — Mocksa: FOpant, 2012-.

T.2. —6-e n3g. — 2012. — 720 c.: nn. — (bakanasp. basosbIf Kypc). — Ykas.: ¢.706-
714. — ISBN 978-5-9916-1893-9.

15.

Kyaopssues, J1.[1. Kypc matematmyeckoro aHanmsa: yyebHuk gns 6GakanaBpoB: [ans
CTyd. By30B, 00y4Y. MO €CTECTBEHHOHAYY. M TEXH. HanpaeBrneHusaM u cneyumanbHocTaMm] /
J1.A. Kygpssues; Mock. us.-TexH. uH-T ([oc. yH-T). — Mocksa: FOpanT, 2012-.

T. 3. — 6-e u3g. — 2012. — 350, [1] c.: un. — (bakanasp. ba3oBbIN Kypc). — YKas.:
c.340-348. — ISBN 978-5-9916-1892-2.

16.

Kyopssues, J1.O. Kypc matematnyeckoro aHanusa: yyebHuk ans 6akanaspos: [Ans
CTyA. By30B, 00y4. MO eCTECTBEHHOHAYY. U TEXH. HanpaBneHnsM 1 cneumnanbHoCcTaM] /
n.A. Kyapssues; Mock. us.-texH. nH-T (lFoc. yH-T). — Mocksa: FOpant, 2012-.

T.1. — 6-e nsg. — 2012. — 702, [1] c.: un. — (bakanasp. Ba3oBbIi Kypc). — Ykas.
€.685-697. — ISBN 978-5-9916-1807-6.

17.

Tep-KpukopoB, A. M. Kypc matematunyeckoro aHanusa: yuebHoe nocobue ons By3oB /
A. M. Tep-Kpukopos, M. U. lWabyHuH. — 2-e u3g. — M.: dusmart nut: Jlab. 6a30Bbix
3HaHuKn, 2007. — 672 c.
Tep-KpukopoB, A. M. Kypc matemaTnyeckoro aHanu3aa: [yuebHoe nocobuve ons By3os]
/ A.M. Tep-Kpukopos, M.N. WabyHnH. — 4-e u3g., ucnp. — M.: bBuHom. Jlabopatopus
3HaHuKn, 2011. — 672 c.

18.

Oemupgosuy, B.MN. CO60pHMK 3agay v ynpaKHEHUA NO MaTeMaTUyYecKoMy aHanusy:
yyebHoe nocobue ang By3os / B.M. Jemugosud. — M.: ACT: Actpenb, 2010. — 558 c.

22.

BuHorpagoBa, . A. 3agaum n ynpaxHeH1sl N0 MatemaTu4yeckomy aHanmay: YuebHoe
nocobve Ansa ctyn. By3oB, 0Oy4d. MO HanpaefeHUSM WU crneumanbHOCTAM (pus.-marT.
npocuns: B 2 u. / .A. BuHorpagosa, C.H. OnexHuk, B.A. CagosHnuunii; MNog pen. B.A.
CapoBHu4yero. — M.: [ipodpa, 2001

23.

C6opHuKk 3agad no matemaTuyeckomy aHanuay (B 3-x 1.) / J1.O. Kyapssues [u ap.]. —
M.: ®dusmarnur, 2003.

24.

BuHorpagoBa, IN.A. ViccnegoBaHne cXogMMOCTU HECOBCTBEHHLIX MHTErpanoB: y4ebHo-
meTogmdeckoe nocobue no cneumansHoctam 010501 (010200) - [pwuknagHas
mMaTemaTnka u uHdpopmatumka, 010901 (010500) - Mexanuka, 010203 (351500) -
MaTtemaTuyeckoe obecneyeHne n agMUHUCTPUPOBaHME MHAOPMALMNOHHBLIX cuctem /
BopoHex. roc. yH-T; cocT.: [.A. BuHorpagosa, H.B. PoroBa. — BopoHex: J1OIM BI'Y,
2005. —19c.

25.

JlapyH, A.A. 3agaun un ynpaxHeHust MO MaTemaTU4ecKomy aHanuay : ydebHo-
mMeTogmnyeckoe nocobue no cneuymnanbHoctam 010501(010200) - [MpuknagHas
maTematmka u wuHpopmatuka, 010901(010500) - Mexanuka, 010203(351500) -
MaTtemaTuyeckoe obecneyeHne n agMUHUCTPUPOBaHME MHAOPMALMNOHHBLIX cUcTem /
BopoHex. roc. yH-T; cocT.: A.A. Jlapun, .A. BuHorpagosa .— BopoHex : J1OI1 BIY,
2005 — 23 C. — Bubnwuorp.: c.22 —
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/nov05112.pdf>.

26.

YkpauHckui, .C. NccnegoBaHme Ha 3KCTpEMyM, 3agavv Ha MakCMMyM UM MUHUMYM




ans  (PyHKUMM  HECKONbKUX  MNepeMeHHbIX:  yyebHo-meToguyeckoe  nocobue:
cneumanbHoctn: 010501 (010200) - [MpuknagHaa maTemaTuka M MHGOPMATUKAE,
010901 (010500) - MexaHuka, 010203 (351500) - MaTtemaTtnyeckoe obecnedeHve u
aAMUHUCTPUPOBaHME WHpOPMALMOHHBLIX cucTem / BopoHex. roc. yH-T; cocrt.: I1. C.
YkpauHckun, . A. BuHorpagosa. — BopoHex: JIOIN BI'Y, 2006. — 23 c.

27.

BuHorpaposa, NA. 3agaHua ona KypcoBon paboTbl MO MaTtemaTudeckoMy aHanuay
(MHTerpanbHoe ucvMcneHne YHKUUN MHOTMX MNEPEMEHHbIX): y4ebHO-meToanyeckoe
nocobue ans By3os / BopoHex. roc. yH-T; cocT. [.A. BuHorpagosa [u gp.]. — BopoHex:
ury, BIy, 2008. — 44 C. — Bubnuorp. c.44. —
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m08-15.pdf>.

28.

BuHorpagosa, ['.A. MeToabl BblMUCIEHNS ABOWHLIX MHTerpanos. MNpunoxeHns ABONHbIX
MHTerpanoB: ydebHo-meTogudeckoe nocobue ans By3oB / BopoHex. roc. yH-T; COCT.:
I".A. BuHorpagosa, I1.C. YkpauHckuin. — BopoHex: LML BI'Y, 2009. — 22 c.

29.

BuHorpagosa, I'.A. Pagbl ®ypbe (NOCTpoeHMe U CXOOUMOCTb): y4ebHO-MeToanyeckoe
nocobue ang By30B: [4N18 cTy4. dak. Npuknag. MateMaTukn, MHPOPMAaTUKA U MEXAHUKN
BopoHex. roc. yH0Ta Bcex ¢opm 00y4yeHus, msydarwmx Kypc maT. aHanusa, ans
cneumanbHocTten: 010501 - MpuknagHaa matemaTtuka U MHgopmatumka, 010503 - Mar.
obecredyeHne n agmuHucTpupoBaHue WHdpopm. cuctem, 0100901 - MexaHuka] /
BopoHex. roc. yH-T; cocT.: [.A. BuHorpagosa, 1.C. YkpaunHckun. — BopoHex: UL
Bry, 2009. — 21 c. — bubnworp. c. 21.

M3paHue Ha ap. Hocutene: Psagbl Pypbe (NOCTPOEHME U CXOOMMOCTL) [QNEKTPOHHbLIN
pecypc] : y4ebHO-mMeToaMdeckoe nocobue ans By30B : [Ang cTtyd. dak. npuknag.
MaTeMaTUKU U MexXaHUKN BripoHeX. roc. yH-Ta Bcex dopm oby4yeHns, n3yyarwuimx Kypc
MaT. aHammu3a, ans  crneumanbHocten: 010501 - [MpuknagHass mMaTteMaTtuka U
nHdopmatmka, 010503 - Mar. obecnevyeHne u agmuHucTpupoanue, 010901 -
MexaHuka ] / BopoHex. roc. yH-T; coct.: [.A. BuHorpagosa, [1.C. YkpaunHckun .—
BopoHex : M3paTenbcko-nonvrpaduyvecknin LeHTp BOpOHEXCKOro rocygapcTBEHHOIO
yHuBepcuteta, 2009.

30.

YkpauHckun, 1.C. MeToabl BbIMUCIIEHMS TPOWHBLIX U MOBEPXHOCTHbLIX WMHTErparos.
MpunoxeHusa Kk 3agavyam reomMeTpum U MexaHuku: y4ebHo-meToandeckoe nocobue ans
By30B: [ana cneuunanbHocTen: 010501 - lMpuknagHas matemaTtuka u MHopmatuka,
010901 - MexaHuka] / BopoHex. roc. yH-T; cocT.: I1.C. YkpanHckun, [".A. BuHorpagosa.
— Boponex: UML By, 2011. — 24 c.: un. — bubnuorp.: c. 24.

M3pgaHne Ha pgp. Hocutene: MeTodbl BbIMUCIEHUS TPOWHLIX M MOBEPXHOCTHbIX
mHTerpanos. [punoXxeHus K 3agadyamMm reoMeTpum U MexaHukn [QnekTpoHHbIN pecypc]:
yuyebHo-MeToamyeckoe nocobme ans  By3oB: [ans cneumanbHocTen: 010501 -
MpuknagHaa matematmka n nHdopmatmka, 010901 - MexaHuka] / BOpoHeX. roc. YH-T;
cocT.: 1.C. YkpaunHckuin, I".A. BuHorpagosa. — BopoHex: ML BI'Y, 2011.

31.

BuHorpagoea, [.A. OnpegeneHHbin wuHTerpan PumaHa : ydebHO-meToauudeckoe
nocobue ans By3oB : [ons cTy4. 1 K. OYHOM M O4YHO-3a04. popM. OOy4veHus, ans
HanpasneHun: 010400 - Mpuknaa. matemaTtrka U nHopmatmka, 010900 - MexaHuka,
010500 - MaTt. obecneyeHne n agMuUHUCTpPUpoBaHue uHgopm. cuctem, 110300 -
dyHOameHT. nHopmaTvka u uHgopm. TexHonorun, 010800 - MexaHuka u mar.
mogenuposanue, 230700 - MNpuknaa. nHopmatuka, 080500 - BusHec-nHpopmatmkal /
BopoHex. roc. yH-T ; [cocT.: ".A. BuHorpagosa n ap.] .— BopoHex : N3pgaTenbcko-
nonurpaduyeckun LeHTp BopoHexckoro rocygapcTtBeHHoro yHusepcuteta, 2013 .—
32 c. : un. — bubnworp.: c.31.

M3paHune Ha gp. Hocutene: OnpeaenexHHbii MHTerpan PumMaHa [QnekTpoHHbIN pecypc] :
y4yebHO-MeToan4eckoe nocobue ansa By3oB : [Ansg ctya. 1 K. 04HOM M 04HO-3a04. hOpM.
obyyeHus, ans Hanpaenenun: 010400 - [Mpuknag. maTematuka U MHOpPMAaTUKA,
010900 - MexaHuka, 010500 - Mart. obecneyeHne N agMUHUCTPUPOBAHUE MHAOPM.
cuctem, 110300 - dyHoameHT. MHdopmaTuka U uMHAopM. TexHonormn, 010800 -
MexaHnka 1 mat. mopenupoBadHue, 230700 - lMpuknag. mnHdopmatuka, 080500 -
BusHec-nHdopmaTtukal / BopoHex. roc. yH-T ; [cocT.: L A. BuHorpagosa u Ap.] .—
BopoHex : M3paTenbcko-nonurpaduyvecknin LeHTP BOpPOHEXCKOro rocygapcTBEHHOIO
yHuBepcuteta, 2013.

32.

YkpauHckun, 1.C. MeToabl BbIMUCIIEHUS TPOWHBLIX U MOBEPXHOCTHbLIX WMHTErparos.
MpunoxeHnsa K 3agadam reomMeTpum n MexaHukn [ONeKTPOHHbIN pecypc]: y4ebHo-




mMeToamnyeckoe nocobue ansa By3oB: [anga cneumanbHocten: 010501 - lMpuknagHas
maTtemaTuka n nHgpopmatmka, 010901 - MexaHwuka] / BopoHex. roc. yH-T; cocT.: [1.C.
YkpanHckun, .A. BuHorpagoBa. — OnekTpoH. TekcToBble AaH. — BopoHex: UMML BIY,
2011. — 3arn. ¢ TuTyn. 39KpaHa. — ONeKkTpoH. Bepcusa ney. nybnukaumn. —
CeobogHbin goctyn ud untpacetn BI'Y. — Tekctosbii pann. — Windows 2000; Adobe
Acrobat Reader.

M3paHne Ha pp. HocuTene: MeTodbl BbIMUCNEHWUS TPOWHLIX W MOBEPXHOCTHbLIX
nHTerpanos. NpunoxeHns K 3agadyamM reoMeTpum U MexaHukn: y4eOHo-MeToanyeckoe
nocobue ans By3oB: [Ans cneuuansHocTen: 010501 - lMpuknagHas maTtemMatuka u
nHdopmatmka, 010901 - MexaHuka] / BopoHex. roc. yH-T; cocT.: [1.C. YkpauHckumn, [".A.
BuHorpagosa. — Bopounex: VML BI'Y, 2011. — 24 c. : vn.
<URL:http.//www.lib.vsu.ru/elib/texts/method/vsu/m11-15.pdf>.

33.

Kyapssues, J1.[0. KpaTkuin Kypc MaTeMaTu4eckoro aHanmaa : y4ebnwuk / J1.[.
KyapssueB. — 3-e usga., nepepab. — Mocksa : PUSMATIINT, [6.1.]. — Tom 1 :
OundbepeHumanbHoOe U nHTerpasnbHoe UCHNCNEHNa OYHKLNIN OAHON NepeMeHHOMN.
Pagbl — 2008. — 400 c. — ISBN 978-5-9221-0184-4. — TeKcT : 3aNeKTPOHHbIN //
OneKkTpoHHO-6MbnmnoTeyvHasa cuctema «Jlanb» : [cant]. — URL:
https://e.lanbook.com/book/2224 (nata obpaweHus: 07.10.2019). — Pexum gocTyna:
A5 aBTOPU3. NONb30BaTENEN.

34.

Kyopsasues, J1.O. KpaTkuid Kypc MaTemMaTU4ecKoro aHanu3aeHHbIX. [rapMoHuYecKuin
aHanus : y4yebnuk / J1.0. Kygopssues. — 3-e nsa., nepepab. — Mockea : PUSMATIINT,
[6.1.]. — Tom 2 : AnddepeHumanbHOe U MHTEerpanbHOe UCYUCTEHNST PYHKLNIA MHOTUX
nepemMeHHbIX. MapmoHnyeckni aHanma — 2003. — 424 c. — ISBN 5-9221-0185-4. —
TeKCT : NeKTPOHHbIN // ANeKTPOHHO-6nbnnoTeyHas cuctema «JlaHb» : [cant]. — URL:
https://e.lanbook.com/book/2225 (gaTta obpaiienusa: 07.10.2019). — Pexum goctyna:
A5 aBTOPU3. NONb30BaTENEN.

35.

BepmaH, I'.H. C60pHMK 3a4a4 No Kypcy MateMaTuyecKkoro aHanumaa : yuebHoe nocobue
/ T.H. BepmaH. — 8-e u3g., ctep. — CaHkr-lNeTepbypr : NaHb, 2019. — 492 c. — ISBN
978-5-8114-0657-9. — TeKCT : 9NeKTPOHHbIN // ONEeKTPOHHO-bubnmoTeyHaa cuctema
«Jlanb» : [canTt]. — URL: https://e.lanbook.com/book/111199 (gata obpaweHuns:
07.10.2019). — Pexxum gocTtyna: Ans aBTopum3. Nofb3oBaTenen.

36.

YkpavHckun, [1.C. OCHOBHble MeTOAbl BbIMUCIIEHUS HeonpeaerneHHbIX WMHTerpanos
[GnekTpoHHbIN pecypc] : y4ebHo-meToaudeckoe nocobue gns By3oB : [ons ctya. 1 k.
OYHOM M OYHO-3a04HOM hOpM OBYyYeHUst dhak. NpUKNad. MateMaTuku, MHPOPMATUKM U
MexaHukn ; ansa HanpasneHun : 010500 - Mat. obecneyeHne N agMUHUCTPUPOBAHNE
nHpopm. cuctem, 010300 - dyHaameHTanbHble MHPOPMATMKA U UHPOPM. TEXHOMOIUMK;
01400 - TMpwuknagHas matemaTuka U uMHpopmaTtuka, 010800 - MexaHuka n mar.
mogenunposaHue, 230700 - Mpuknaa. nHdopmatmka, 010900 - MexaHuka, 080500 -
BusHec-nHdopmaTmkal / BopoHex. roc. yH-T ; cocT.: [1.C. YkpaunHckun, 3.J1. lUnwknHa ,
.A. BuHorpagoBa .— OneKkTpOH. TeKkCTOBble AaH. — BopoHex : WM3gartenbcko-
nonurpadu4ecknin LeHTp BopoHexcKkoro rocyaapcTtBeHHoro yHusepcuteta, 2013 .—
3arn. ¢ TuTyn. akpaHa .— CBoboaHbIN JocTyn 13 nHTpacetn BI'Y .— TekcToBbIn dhann
— Windows 2000 ; Adobe Acrobat Reader —
<URL:http.//www.lib.vsu.ru/elib/texts/method/vsu/m13-173.pdf>.

37.

http://www.lib.vsu.ru/elib/texts/method/vsu/nov05112.pdf

38.

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

39.

BuHorpagoBa, '.A. Psagbl ®ypbe (NOCTPOEHME U CXOAMMOCTb) [DNEKTPOHHbIN pecypc] :
y4yebHo-MeToanveckoe nocobue gnst By30B : [4Ns CTyqd. dhak. npuknag. MateMaTuki 1
MeXaHWKM BnpoHex. roc. yH-ta Bcex oopm 00yyYeHus, nsydarowmnx Kypc maT. aHanumaa,
ans cneuunanbHocten: 010501 - MpuknagHas matematmka n nHgpopmatuka, 010503 -
Mart. obecnedeHve n agmuHuctTpmposaHue, 010901 - MexaHuka ] / BopoHex. roc. yH-T;
coct.: [.A. BwHorpagoBa, [1.C. VYkpauHckmin .— BopoHex : Wsgartenbcko-
nonurpadu4ecknin LLeHTp BopoHexXcKoro rocygapcTeseHHoro yHmesepcuteta, 2009.

40.

BuHorpagosa, A. OnpegeneHHbin _MHTerpan PumaHa [ONeKTpOoHHbIM _pecypc]
y4yebHo-MeToam4eckoe nocobue ansg By3oB : [ans ctyd. 1 K. 04HOM M 04HO-33a04. OPM.
obyyeHusa, ana HanpasneHun: 010400 - lMpuknag. mMaTemaTvka U uHdopMaTuKa,




010900 - MexaHuka, 010500 - MaT. obecnevyeHrne M agMUHUCTPUPOBAHME MHMOPM.
cuctem, 110300 - dyHoameHT. MHdopmaTuka U uHdopM. TexHonormn, 010800 -
MexaHuka n mart. mogenupoBanue, 230700 - [Mpuknag. uHdopmatmka, 080500 -
BusHec-nHdopmartukal / BopoHex. roc. yH-T ; [cocT.: LA. BuHorpagosa un ap.] .—
BopoHex : M3pgaTenbcko-nonurpaduyecknn LeHTp BOpPOHEXKCKOro rocygapcTBEHHOIO
yHuBepcuterta, 2013.

41.

YkpauHckui, .C. MeToabl BbIMUCIIEHUS TPOWHbLIX U MNOBEPXHOCTHbLIX MHTErpanos.
[NpunoxeHus K 3agavyamM reoMeTpun U MexaHukn : y4ebHo-meToamnveckoe nocobue ans
BY30B : [ang cneuuanbHocTen: 010501 - MpuknagHag maTtemaTvka M MHdopmaTuka,
010901 - MexaHuka] / BopoHex. roc. yH-T ; cocT.: .C. YkpauHckui, [.A. BuHorpagosa
.— BopoHex : UIMNLL By, 2011 .— 24 c. : un.
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m11-15.pdf>.

42.

Mpenen 6e3 cekpeToB [ONEKTPOHHLIN pecypc] : y4ebHo-meToanyeckoe nocobue : [ons
ctya. 1 K. O4YHOM M O4YHO-3a04HOW pbopMm OOyyeHus chak. Npuknag. MaTemMaTUKu,
WMHopMaTHKN U MexaHuku ; ana HanpasneHun : 010400.62- NpuknagHas matemaTtumka
n wuHdpopmatuka, 010300.62 - OdyHoameHTanbHad WHQopMaTUka W UHGOPM.
TexHonorun, 010500 - MaT. obecnevyeHne n agMUHUCTPUPOBaAHNE MH(OPM. CUCTEM, |,
010800.62 - MexaHuka 1 maT. mogenuposaHne,080500.62 - BusHec-uHdpopmatukal /
BopoHex. roc. yH-T ; [cocT.: [1.C. YKkpanHckmui n ap.] .— ONEeKTpOoH. TEKCTOBblE AaH. —
BopoHex : Uspatenbckun gom BIY, 2015 .— 3arn. ¢ Tutyn. akpaHa .— CBoGoAHbIN
aoctyn u3 nHtpacetm BI'Y .— TekctoBbin dpann .— Windows 2000 ; Adobe Acrobat
Reader .— <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m15-61.pdf>.

17. ObpasoBaTenbHblie TEXHONIOrUU, UCMONb3yeMble NpU peanu3auum y4eGHOM AUCLUNNUHDI,
BKIOYasas AUCTaHLMOHHble obpa3oBaTtenbHble TexHonoruu (0OT), anekTpoHHoe o6y4yeHue (J0),

CMellaHHoe oby4eHue):

Mpn peanusaumm y4yebHoOM paboTbl

3aHATUAX, pa3iinyHble (*)OprI CTUMYINNPOBaAHUA CaMOCTOATENBbHOM pa6OTbI CTyAEeHTOB.

18. MaTtepuanbHo-TexHMYeCcKoe obecneyeHne ANCUUNIUHBI: (TpU Ucronb3o8aHUU 1abopamopHo20
obopydosaHusi ykasbleamb [MOSHbIU fepevyeHb, rpu 6onbwomMm Konudecmee 060pydosaHUs MOXHO

8bIHeCcmMuU OaHHbIU pa3desn 8 NpurioxeHue K paboyel rnpospamme)

NepeHOCHON NPOEKTOp, AOKYMEHT-Kamepa.

19. OueHoYHbIe cpeacTBa AnsA npoBegeHus TeKyu.|e17| n npomemyTquoﬁ aTTecTauum

Mopsaok OLeHKM 0CBOEHMS obyyatomMMmucs y4ebHoro matepuana onpeaensieTcs CogepaHnem

crnepyloLmx pasaenos ANCUUMMMHBIL

Ne
NHgukaTop(bl
7| Hamenosaune pasaena | Kouneresu | “ZOSIICR) | Ouenouneie cpencrea
n Anch AY KOMMeTeHuun
O6wme matemaTnyeckme YK-1 NYK-1.1.
NOHATUS, HeobxoauMble Ans OrK-1 NYK=1.2.
N3y4yeHNss MaTemMaTM4eCcKoro NOrMK-1.1.
aHanuaa NOTK-1.2. lNepeyeHb soripocos
NOrIK-1.3. lpakmuyeckoe
NOTIK-1.4. 3adaHue
Mpegen n HenpepbIBHOCTb YK-1 NyK-1.1.
OYHKUUN 1 OT06pa)KeHV|l7|. OrK-1 NYK=1.2. KOHmpoanag paﬁoma
Mpegen NOTMK-1.1. Ne 1
nocrnefoBaTensHOCTU TOYEK. NOrIK-1.2. lNepeyeHb sonpocos
NOrIK-1.3. lpakmuyeckoe
NOIK-1.4. 3adaHue

ncnonb3ylTcs  crnepyowme obpasoBaTeribHble TEXHOMOMMK:
obcyXaeHne Ha nekuusix TeopeTMYeckMx MeToAOoB, pa3bop NpakTUYecKMX 3adad Ha NpaKTUYECKUX



[]

N
n HanmeHoBaHue pasgena KomneTteHy M;&ﬁﬁgeoﬁlg;') OueHouHble CpeacTea
/ ANCUMNIUHBI (MOAYNS) na(u) KOMMETEHLIM
n
OuddepeHuymansHoe YK-1 NYK-1.1.
ncyucneHne pyHKUUn ogHon OrK-1 NYK=1.2. KormponbHas paboma
BelleCTBEHHON NnepeMeHHOon NOTMK-1.1. Ne 2 lNepeyeHb
NOrIK-1.2. 80r1poCco8.
NOTK-1.3. lNpakmu4eckoe
NOTIK-1.4. 3adaHue

lMpomexyToyHas aTTecTaums
dopmMa KOHTPOSS — 3a4€T, 3K3aMeH

KUM lepeyeHb goripocos
lMpakmuyeckoe 3adaHue

HeonpeaeneHHbIn nHTerpan YK-1 NYK-1.1.
YHKLMM OOHOWN OrK-1 NYK=1.2. KorHmponbHas paboma
BELLEeCTBEHHON NEPeMEHHON NOTK-1.1. Ne 3 lMepeyeHs
NOTK-1.2. 80ripocos
NOrIK-1.3. lpakmuyeckoe
NOIK-1.4. 3a0aHue
WHTerpmpyemocTb no YK-1 NyK-1.1.
PumaHy yHKunmn ogHom OrK-1 NYK=1.2. KorHmpornbHas paboma
BELLLECTBEHHOW NEepEMEHHOMN NOTK-1.1. Ne 4 [MepeyeHsb
Ha oTpe3ke. OnpegeneHHbin NOrIK-1.2. 80r1poCco8.
nHTerpan PumaHa NOrIK-1.3. lpakmuyeckoe
NOIK-1.4. 3adaHue
HecobCTBEHHbIN UHTEerpan YK-1 NYK-1.1.
OT OYHKLMM OHOW OrK-1 NYK=1.2. KorHmponbHas paboma
BeLeCTBEHHON NepeMeHHOon NOTMK-1.1. Ne 4 [NepeyeHb
NOTK-1.2. 80ripocos
NOTK-1.3. lNpakmu4eckoe
NOIK-1.4. 3adaHue
OunddepeHumnansHoe YK-1 NYK-1.1.
ncumncneHmne pyHkLnn OrK-1 NYK=1.2. KoHmpornbHas paboma
MHOIMX BELLECTBEHHbIX NOTK-1.1. Ne 5 [epeyeHs
nepemMeHHbIX NOrIK-1.2. 80r1poCco8
NOrIK-1.3. lpakmuyeckoe
NOIK-1.4. 3a0aHue
Yucnosble psaabl YK-1 NYK-1.1.
OlK-1 NyK=1.2.
NOrMK-1.1.
NOrIK-1.2. lNepeyeHb gorpocos
NOTK-1.3. lNpakmu4eckoe
NOIK-1.4. 3adaHue

lMpomexyToyHas aTTecTaums
dopma KOHTPOSIS - 3a4eT, 9K3aMeH

KUM lepeyeHb goripocos
lMpakmuyeckoe 3adaHue

PyHKUMOHaNbHbIE YK-1 NYK-1.1.

nocneaoBaTenbHOCTH 1 Or1K-1 NyK=1.2. KoHmpornibHas paboma

YHKLMOHamNbHbIE pAabI NOTK-1.1. Ne 6 lMepeyeHs
NOTK-1.2. 80ripocos
NOrIK-1.3. lpakmuyeckoe
NOTIK-1.4. 3a0aHue

CrteneHHble pagbl YK-1 NyK-1.1.

OfK-1 NYK=1.2, KonmponbHas paboma

NOTK-1.1. Ne 6 MepeyeHsb
NOrIK-1.2. 80r1poCco8.
NOTK-1.3. lNpakmu4yeckoe
NOTIK-1.4. 3adaHue




[]

N
n HanmeHoBaHue pasgena KomneTteHu Mﬁ&%ﬁggﬁﬁ') OueHouHble CpeacTea
/ ANCUMNIUHBI (MOAYNS) na(u) KOMMETEHLIM
n
KpuBosnuHenHble HTerpansl YK-1 NYK-1.1.
OMK-1 NYK=1.2. KonmponbHas paboma
NOTK-1.1. Ne 7 MepeyeHs
NOrIK-1.2. 80r1poCco8.
NOTK-1.3. lNpakmu4yeckoe
NOTIK-1.4. 3adaHue
Mepa >KopgaHa. YK-1 NYK-1.1.
OlK-1 NyK=1.2.
NOTMK-1.1.
NOTK-1.2. lNepeyeHb gornpocos
NOrIK-1.3. lpakmuyeckoe
NOTIK-1.4. 3adaHue
KpaTHble nHTerpansl YK-1 NYK-1.1.
OMK-1 NYK=1.2, KonmponbHas paboma
NOTK-1.1. Ne 6 MepeyeHsb
NOrIK-1.2. 80r1pOCo8.
NOrIK-1.3. lpakmuyeckoe
NOTIK-1.4. 3adaHue
[MoBEPXHOCTHbIE MHTErpanbl YK-1 NyK-1.1.
OnK-1 MYK=1.2, KoHmpornbHasi paboma
NOTK-1.1. Ne 7 MepeyeHs
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20 TunoBble OUEHOYHbIe cpeactBa U MeToaunydecKue martrepuanbl, onpegensiowue npoueanypbl

OoLueHunBaHuA

20.1 TeKywMn KOHTPOIb ycrneBaeMocTun

KOHTpOJ'Ib ycrnesaemMoCTu no AncuuniinHe ocyLecTBiideTCcd C NOMOLLbH CrneayrLmnX OUueHOYHbIX

cpencTs:

KoHTponbHasga paboTa. NepeyeHb BonpocoB. [pakTnyeckne 3agaHus.

(HaumeHoeaHue OUEeHO4YHOecOo cpeacmea meKyweco KOHmMpOoris ycneeaemocmu)




1 CEMECTP

MNWHOBPHAYK POCCUN
PEAOEPANBHOE NOCYAAPCTBEHHOE BIO[PKETHOE OEPA3OBATEJIbHOE YYPEXXOEHUE
BbICLLEMO OBPA30OBAHUA
«BOPOHEXCKWUW rOCYOAPCTBEHHbIW YHUBEPCUTET»
(®reoy BO «BrI'y»)

Kaq)ep,pa MaTeMaTn4ecKoro 1 rpuknagHoro aHarnn3a
(HaumeHosaHue Kagedpsb!)

KomnnekT 3agaHuMn ana KOHTponbHoW pab6oTbl Ne 1

no ancumnnvie b1.0.11 MaTtemaTtunyeckmn aHanms

Tema [lpegen

BapwuaHT 1
NaTtb onpefeneHue B kBaHTopax a = limx, .

n—o

[HokasaTb, ucnonb3ysa onpegenenue, 4to limlgn = +oo

n—o

. 2n+1HH+2n+2)!
Havitv npegen nocnenosaTenbHOCTM x, =
(2n +3)!

3anucatb B TepMUHaxX HepaBeHCTB lim f(x) = —oo
X—-da

Haitv npegen lim x(+v/x* +1 - x).

X — +oo

5 . ox=5x+1
Hantn npegen lim—————
a0 Jx+77

BapuaHT 2
NaTtb onpenenexue B kBaHTopax limx, =a —0.

n-o

2
= 0

HokasaTtb, ucnonb3ysa onpegenenune, 4to lim .
n— oo n

y . 1000~
HavTu npenen nocneposartensHocTn lim — "
n-o p +
3anucaTtb B TepMrHax HepaBeHCTB lim f(x) = A
. 2=+x-3
lim———.
x=7 x” =49
x? =2x

lim———
-2 x° —4x+4
MMUHOBPHAYKN POCCUN
®ENEPAITBHOE MOCYOAPCTBEHHOE BIOMMXETHOE OBPA30BATEITIBHOE Y4YPEXOEHUE
BbICLLENO OBPA3OBAHUA

«BOPOHEXXCKUW rOCYOAPCTBEHHbIW YHUBEPCUTET»
(Preoy BO «BI'y»)

Kadenpa matemaTrMyeckoro u npuknagHoro aHanusaa
KomnnekT 3agaHun ana KOHTponbHOoW paboTbl Ne 2



no ancumnnvie B1.0.11 MaTemaTtnyeckmn aHanms

Tema WccnegoBaHue doyHKLNI

BapwuaHT 1

HaiiTn nponssoaHyto dyHKumn sini/1 — x°
Haitu npousBoaHyto dyHkumK (arcsin x)™*

. cos(nx)
Haiitn Touku paspbiBOB OYHKUMK y = ﬁ N YyCTaHOBUTb MX pof
x =x
. S i |
Hantn npegen lim
x-1 Inx

XCOSXx —sinx

Hantn npeagen lim 5

x-0 X
BapuaHT 2
Hantu nponssogHyto pyHKumm sin(arctgx)

HaiiTn nponssogHyto dyHkumm (v'1— x> )™

sin x

TN TOYKM bIBOB pyHKLMM y = e 1 ycTaHoBNTB nX pop
Ha o aspbIBo y=e M CTaHo 0

. 1/x*
5 . (arcsinx )"
Hantn npegen lim

x-0 X

.t
Hantn npegen lim &
x=rmtg5x

Kputepumn oueHku:

- OLEeHKa «OTNNYHO» BbICTABISIETCS, €CNN PeLLEHbl BCe 3a4a4u;

OLleHKa «XOpOLLUO» BbICTABMSETCS, ECNU HE peLleHa ogHa U3 3agad
OLEHKa «yOBNETBOPUTENbHO» BbICTABMNAETCS, €CMN PeLUeHbl TP 3a4a4u;
OLEeHKa «Hey[oBMeTBOPUTENbHO» €CINN PeLLEeHO MeHee Tpex 3aaaq

2 CEMECTP
MNHOBPHAYKN POCCUI
®EOEPAINBHOE MOCYAAPCTBEHHOE BIODKETHOE OBPA3OBATE/TbHOE YYPEXXOEHUE
BbICLLEIO OBPA3OBAHUA
«BOPOHEXXCKWW rOCYAAPCTBEHHbIA YHUBEPCUTET»
(®Preoy BO «BrYy»)

Kadenpa matematmyeckoro n npmknagHoro aHanmaa
(HaumeHosaHue kaghedpsbi)

KomMmnnekT 3agaHMn Ansa KOHTpornbHOM pa6oTbl Ne 3

no ancumnnvie bB1.0.11 MaTtemaTtnyeckmin aHanms

Tema HeonpegeneHHbI nHTerpan

BapwuaHT 1



Bbluncnutb J-Z_lﬁdx.
-Xx

Hantn J‘de.
V16—e"

BbluncnuTb J.ez"xdx .

Bbluncnutb Im
x\1+x

BapuaHT 2

Bbluncnutb I .
xIlnx

Bbluncnuntb len(x)dx.

Haintu Isin xcos? xdx .

MMWHOBPHAYKWN POCCUU

®ENEPAINBHOE MOCYAAPCTBEHHOE BHO[DKETHOE OBPA3OBATEJ/IbHOE YYPEXAEHUE

BbICLLEFO OBPA3OBAHUS
«BOPOHEXCKMN FOCYAPCTBEHHbIA YHUBEPCUTET>

(Preoy BO «BrYy»)

Kadegpa matemaTnyeckoro v NpuknagHoro

(HaumeHosaHue Kagedpsb!)

KomMmnnekT 3agaHun Ansa KOHTponbHou paboTbl Ne 4

no aucumnnude B1.0.11 MaTtemaTn4eckun aHanus

Tema OnpegeneHHbl UHTErpan

BapuaHT 1

a
2 2
Bblumncnuntb Jx a” —x"dx.

Bblumncnntb j

0

0
Bbluncnntb j(x + 2)3 ln(x + 2)dx.
-1

1
xdx

_l)c2 +x+1



- 2a
4.  HaitTv nnowaab, OrpaHNYEHHYI0 KpUBLIMU Y = ?cos x, y=atgx, x=0.

BapuaHT 2
© xdx
I xt+1
1. Bblumcrute 0 .
3
4 —
2. Bbluncnutb IM

0o Vx®+1

1
3. Bbluncnutb '[xarctgxdx
0

4. HaiTtv nnowanp, OrPaHUYEHHYIO KPUBBIMU Y = xle™, y=0, x=2.

MNWHOBPHAYKW POCCUN
PEAOEPANBHOE NOCYAAPCTBEHHOE BIO[PKETHOE OEPA3OBATEJIbHOE YYPEXXOEHUE
BbICLLEMO OBPA30OBAHUA
«BOPOHEXCKWUW rOCYOAPCTBEHHbIW YHUBEPCUTET»
(®reoy BO «BI'y»)

Kadegpa maTtemaTnyeckoro v NnpuknagHoro
aHanusa

(HaumeHosaHue Kagedpsb!)

KomMmnnekT 3agaHnn Ansa KOHTpornbHOM paboTbl Ne 5

no aucumnnude B1.0.11 MaTtemaTn4eckun aHanus

Tema [OuddepeHumansHoe ncumcneHne QyHKUUM MHOrMxX BeLLeCTBEHHbIX NepeMeHHbIX
Tema [OudhepeHumanbHoe ncHncneHne yHKLUUM MHOMMX BELLLECTBEHHbIX NePEMEHHbIX

BapuaHT 1

- X
1. Hantn yacTtHble NpPon3BoAHblE NMEPBOro N BTOPOro nopAankos (*)yHKLl,I/IVI u=—.

2. Hantv anddepeHumansl Nepeoro n BTOPOro NOpsakoB yHKUMM u = In/x” + y” .

3. Haittv rpapmeHT coyHkumm z = x* — y* B Touke M (1;1).

4. VlccneposaTh Ha 3KCTPEMYM (DYHKLIMIO ABYX MEPEMEHHbIX 7 = x° — (y —1)2 .

BapuaHT 2

1. HaitTn YyacTHble NPOM3BOAHLIE NEPBOrO U BTOPOrO NOPSAKOB (OYHKLUMN 1 = +/x” + 7 .

2. Havitn gudbdepeHumnansl neporo 1 BTOPOro NopsigkoB pyHKUMM u =e™ .



3. HaifTu rpaameHT dyHKUMN 7 = ln(x2 + y2)

4. WccnenoBaTh Ha SKCTPEMYM (DYHKLMIO ABYX NEPEMEHHbLIX Z = x° +y° —3xy.

Kputepumn oueHku:

OLEHKa «OTNMYHO» BbICTaBMNSETCS, ECMNU peLLeHbl BCe 3a4ayu;
OLIEHKA «XOpOLLO» BbICTABMNAETCH, €CNY HE pellieHa ogHa U3 3aav;
OLEHKa «yO0BreTBOPUTENbHO» BbICTABNSETCS, €CMNN peLleHbl ABE 3a4au4u;
OLieHKa «HeyOoBNeTBOPUTENbHO» €CIN PELLEHO MeHee ABYX 3agay

3 CEMECTP

MWHOBPHAYKN POCCUI
®EOEPAITBbHOE NOCYOAPCTBEHHOE BIODKETHOE OBPA3OBATESIbHOE YYPEXXAEHME
BbICLLEIO OBPA3OBAHUA
«BOPOHEXCKWW rOCYOAPCTBEHHbIW YHUBEPCUTET>
(®ereoy BO «BrYy»)

Kadeapa matemaTnyeckoro v NpuknagHoro
aHanusa

(HaumeHosaHue Kagedpsb!)

KomnnekT 3agaHun ana KOHTponbHoW paboTbl Ne 6

no ancumnnuie B1.0.11 MaTtematudeckuii aHanms

Tema CTteneHHble 1 (*)yHKU,I/IOHaJ'IbeIe pAObl, KpaTHbIE UHTErparbl.

BapwuaHT 1

. 4-x 1(4-xY 1(4-xY 1 4-x Y
1. [aH dyHKUMOHAaNbHbLIN pAg + +— +...+ +

7x+2 3\ 7x+2) 5 2n—1\7x+2

MccnepoBatb cxogMMocTb psda B Todkax x =0 n x =1.
2. VccnepoBaTb CXO0OMMOCTb CTENEHHOrO paga

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

3. Bblumcnutb Hxln vdxdy , ecnvn obnacte D - npamoyronbHuk 0<x<4, 1< y<e.

D
e Inx

4. I3MeHUTb NOPAJOK MHTErPUPOBAHNA B MHTErpane J.de. f(xy)dy.
1 0

5. MNMepengs K NONApHBLIM KOOpAWHATaM, BbIYUCINTL OBOMHOWN UHTerpan J‘J‘\/xz + yzdxdy ,ecrm D- |
D
yeTBepTb kpyra x° +y° <a’.
BapuaHT 2
1 1 1
+ + +..+
1+x* 1+x* 1+2° 1+ x>

1. HanTtn obnactb cxogMmocTu psiga

2. Wccnenosatb CXOAMMOCTL CTenenHoro paga 1!(x —5) +2!(x—5)2 +3>!(x—5)3 +..+nl(x=5)"+...



3. BbluncnuTb H(cos2 x +sin? y)dxdy, ecnu obnactb D - kBagpaT 0< x<

,0<sy<

NN

Vs
D 4
o

4. VI3MeHWTb NopsiAioK MHTErpUpPOBaHUS B MHTerparne J-dx '[ f(x, y)dy.

2

-1 —V1-x

5. Mepengs k nonsgpHbIM KoopAuHaTaMm, BblYUCIIUTL ABOWHOM MHTerpan || In x>+ y? )dxd , ecrnm
y y

D

D - KOMbLIO MEXAY OKPYXHOCTAMM x° +y> =e* n x* +y* <e'.

MNWHOBPHAYKN POCCUN
PEAOEPANBHOE NOCYAAPCTBEHHOE BIO[PKETHOE OEPA3OBATEJIbHOE YYPEXXOEHUE
BbICLLEFO OBPA3OBAHUA
«BOPOHEXCKUW rOCYOAPCTBEHHbIW YHUBEPCUTET»
(®reoy BO «BI'y»)

Kadegpa matemaTnyeckoro v NpuknagHoro
aHanusa

(HaumeHosaHue Kagedpsb!)

KomMmnnekT 3agaHun Ansa KOHTPonbHOM paboTbl Ne 7

no aucumnnude B1.0.11 MaTtemaTn4eckun aHanus

Tema KpVIBOJ'IVIHeVIHbIe N NMOBEPXHOCTHbIE UHTErPans.bl.

1.

2.

BapwuaHT 1
BblumcnuTb j(x—y)ds, rae K - otpesok npsmoii ot A(0;0) ao B(4:3).

K

BbluMcnnTb KPMBONMHENHbIV MHTErpan IZxdy —3ydx, ecnn K - KOHTYp TpeyronbHuKa c
K

BEpLUMHaMMU A(1;2), B(3;1), C(2;5).
Mpumensasa dopmyny MpuHa, BoluncanTb I = tz(xz + yz)dx+(x+ y)2 dy,ecnn C - KOHTYp
C

TpeyrornbHWKa ¢ BepLIMHamu L(l;l) , M (2; 2), N(1;3) , Npoberaemein NPOTMB X04a YacoBOW
CTPErKN.

Bbluncnuntb I = J-J-(x2 + yz)dS , rae S - 4acTb KOHNUYECKOW MOBEPXHOCTU Z
N
3aknoYeHHon mexay nnockoctammn z =0 wn z =1.

2:x2+y2’

BapuaHT 2
- Vs
Bbluncnutb '[xzydy - yzxdx ,ecnun x =~cost, y=+/sint, 0t < E
K
BbI4NCnUTL KPUBOMNHENHBIA UHTErpan J-ydx—(y +x2)dy , ecnn K - gyra napa6bonsbl
K

y =2x—x", pacnonoxeHHas Haa ocbio Ox 1 npoberaemas no xoay YacoBoW CTPEKM.

Mpumenss dopmyny IpuHa, BEIMUCTINTS I—xzydx+xy2dy , rae C - okpyxHocTb x° +y> =R’
C

npo6eraemas NPoOTWB XO[1a YaCOBOW CTPENKU.

3



4. BbluncnuTtb uHTerpan I = ”xzyzzdxdy Mo BEPXHEWN CTOPOHE BEPXHEN NONOBUHbI cdhepbl
S

x2+y2 +Z2 :RZ.

MNWHOBPHAYK POCCUN
PEAOEPANBHOE NOCYAAPCTBEHHOE BIO[PKETHOE OEPA3OBATEJIbHOE YYPEXXOEHUE
BbICLLEFO OBPA30OBAHUA
«BOPOHEXCKWUW rOCYOAPCTBEHHbIW YHUBEPCUTET»
(Preoy BO «BI'y»)

Kadegpa maTtemaTnyeckoro v npuknagHoro
aHanusa

(HaumeHosaHue Kagedpsb!)

KomMmnnekT 3agaHun Ansa KOHTponbHOM paboTbl Ne 8

no aucumnnude B1.0.11 MaTtemaTn4eckun aHanus

Tema WHTerpansbl, 3aBucsLLMeE OT NapameTpa; psabl dypbe.

BapwuaHT 1

Monb3ysce hopmynomn

1 1
arctgx d arctgx dx
& =J. ); = x#0, BbMMCIUTDb MHTerpanI & E

01+xy 0 X 1‘)62

o —2
Bbluncnutb nHterpan dunepa- NyaccoHa [ = Ie “dx.
0

Bbluncnutb F(S / 3) EF(—S/3) )
PasnoxuTb B psg ®ypbe nepuoanyeckyto pyHkumw f (x) c nepuogom 277, 3afjaHHyo B
WHTepBane (—77; 7T) ypaBHEHUEM f(x) =T+ x.

Pasnoxutb B psag Pypbe nepmogmyeckyto yHKUMIO, 3agaHHy0 Ha nonynepuoae [0;2]
2
ypaBHeHnem f (x) = x—x? .

BapuaHT 2
Havmu 1 (k. :°° -kain/]Xd 1 (A :msin/]xd .
amm()}[e xxml()'([xx
o , A?

Hantn 1 (/l) = je ' _?dx C nomoLLbo AnddepeHUnpoBaH1Sa No NapameTpy.
0

1

MokasaTtb, 4TO F(%+ p) U(——p) =

cos pIT’

2

Pasnoxutb B pag Pypbe nepnogmyeckyto pyHkumo f (x) C nepnodom 2 ,3afaHHyl0 Ha
cerMeHTe [—1;1] ypaBHeHNeM f(x) =x.
Pasnoxutb B pag Pypbe nepnogmyeckyto pyHkumo f (x) C nepnoaom 277 ,3afaHHyto Ha

cermenTe [ 77, 77) ypasHeHnem f(x)=e".



KpuTepum oueHKu:

- OLeHKa «OTNNYHO» BbICTABMAETCH, ECNN peLleHbl BCe 3a4a4u;
- OLEHKa «XOpOLLO» BbICTABMNAETCH, €CMNU He pelleHa oaHa U3 3a4ay;
- OUeHKa «y[0BNETBOPUTENBHO» BLICTABNAETCH, €CNY PeLleHbl TPU 3aauu;
- OLUeHKa «Hey[dOBMNeTBOPUTENbHO» ECMNM PELLEHO MeHee Tpex 3adau.

MNpenogaBaTtenb

20.2 NMpomexyToyHaa aTrectaums
MpomexyToyHas atTecTaums nNo QUCUUNIMHE OCYLLEeCTBNSETCA C MOMOLLLIO CReayoLwmnx
OLeHOYHbIX CPEeaCTB:
KOHTPONbHO-U3MepuTenbHbIM maTepuan (KVM)
(HaumeHo8aHUe OUyeHOYHO20 cpedcmaa MPOMEeXymoy4yHoU ammecmauyuu)

1 cemecTp
®dopma KOHTPONbLHO-U3MepUTeNLHOro Matepmana

YTBEPXOAHO
3asenyowmn kagegpon

rnoodnuck, pacuiugposka rnodmnucu

20

HanpaeneHne noaroToBku / cneumnanbHOCTb
01.03.02 lpuknadHass MamemMamuka u UHghopmamuka

Oucumnnuna B61.0.11 Mamemamuudeckul aHanu3
dopma 0byyeHus o4yHas

Bua KoHTpons 3K3amMeH

Bug atTectauum npomexytoyHasi Ne 1

KoHTponbHO-u3mepuTenbHbIM MaTepuan Ne_

1. Bonpoc 13 cnucka BonpocoB K 3k3aMeHy ¢ Homepom ¢ 1 no 66
2. Bonpoc 13 cnucka BonpocoB K 3k3aMmeHy ¢ HomepoMm ¢ 67 no 106
3. 3apada u3 crnucka 3agad K 3K3ameHy.

CocTtaButenb nN.0. damununsa
(nognuceb)

20 T

Bonpochbl k 3k3ameHy (KUM Ne1)

no gucuyunnmie b1.0.11 Mamemamuyeckutli aHanu3

1. BbICKa3blBaHUS. Onepau,vm Ha[ BblCKa3blBaHNAMMW. CeovicTBa OI'IepaLI,VII7I Hag
BbICKa3blBaHNAMMU (OD,HO N3 CBONCTB D,OKa3aTb).

2. OnemeHTbl Teopun MHOXecTB. Onepauun Hag MHoXecTBamu. CBONCTBa onepauunin Hag,
MHOXeCcTBaMu (0O4HO U3 CBOMCTB AoKa3aTb). CokpalleHHble 0603Ha4YeHnsa Ans CyMmMm,
npounssedeHnin, o6beaUHEHNI, NepeceyeHnin.

3. OtobpaxeHus. PyHkumn. Cropbekums. NHbekumns. bruekuusa. Obpas MHOXeCTBa nNpu




10.

11.

12.

13.

14.

oTobpaxeHun. MHoXecTBO 3HadeHUn oTobpaxeHnsd. ObpaTHoe oTobpaxeHue.
CyxeHune otobpaxxeHunsa. Komnosuumsa otobpaxkeHnin. M'padmk oTobpaxeHus.

HeonpepneneHHble BbickasbiBaHUS. KBaHTOPbI CyLLIECTBOBaAHNS 1 BCEOOLLHOCTM.
MpaBuno oTpuLaHMs BbiCKa3blBaHMS, 3anMcaHHOro C NOMOLLbIO KBAaHTOPOB. Jlornyeckoe
cnepoBaHue. OTpuLaHMe normyeckoro cnegoBaHus. Heobxogumoe ycnosue.
[ocTtatoyHoe ycrnosue. ObpaTtHasa Teopema. Heobxoamnmoe 1 goctaTodHOE ycrioBue.

MHOXeCTBO BeLLeCTBEHHbIX YMcesn. AKCMOMa NOSHOTbI (HEMPEPBLIBHOCTN) MHOXECTBa
BCEX BeLLeCTBEHHbIX Yncen. Moaynb BELLECTBEHHOIO YMCa 1 ero reoMeTpuy4ecKuin
cMbicn. CeoiicTBa Moayns. MsobpaxkeHne BeLeCTBEHHbIX YNCEN AOMYCTUMbIMU
AECATUYHBbIMU OpoGsAMU. MpoMeXyTKU.

OrpaHn4yeHHble U HeorpaHNYEHHbIE MHOXECTBA YMCNOBOW NPSMON. TOYHbIE rPaHn
4YMCNOBLIX MHOXeCTB. KoppekTHOCTb onpeferneHus. lNepexon K TOYHbIM rpaHaM B
HepaBeHCTBax.

MeTtog matemaTuveckom nHgykumm. dopmyna GuHoma HetoToHa.

SKkBMBaneHTHble MHoXecTBa. CyeTHble MHOXecTBa. CYeTHOCTb MHOXECTBA
pauunoHanbHbIX Yncen. Teopema KaHTopa 0 HECHETHOCTU MHOXECTBA BELLECTBEHHbIX
yncen. MHOXXecTBa MOLLHOCTU KOHTUHYYM.

MprHUMN BNOXEHHbIX OTPE3KOB. Teopema O CyLLLeCTBOBaHMM OOLLIEN TOYKN
CTArMBaloLEencss CUCTEMbl OTPE3KOB.

rlpVIHLl,I/II'I BJT1OXXEHHbIX OTPE3KOB. Teopema O €ANHCTBEHHOCTU OOLLEN TOYKM
CTArmBarLLencs cuctTemsol OTpPEe3KOB.

ApndmeTnyeckoe npoctpaHcTBo R" . OCHOBHbIE onepauuy Hag aneMeHTaMm
apudmeTuyeckoro npoctpaHcTea R" u ux ceovicTBa. CkansipHoe npousseaeHue
BekTopoB B R" u ero coiictBa. Cniyyam n=1, 2,3. OtobpaxeHus R" — R™.
KoopanHaTHble pyHKLMN.

CkansipHoe npousBeaeHune Bektopos B R" 1 ero ceoiictea. Hopma Bektopa B R" n ee
cBoKcTBa: HepaBeHcTBO Kowwun-byHsakosckoro-LUBapua, 0CHOBHble HepaBeHCTBa ANng
HopMm. PaccTosiHne mexay Toukamu B R" 1 ero ceoictea. MeTpuyeckoe NpocTpaHCTBO
R" . OtobpaxeHus R" — R™. KoopaunHaTHble yHKLUN.

CuMBONbI “40”, "-x” 7«” PaclumpeHHasn yncrnosad npsimad. PaclumpeHune
npoctpaHcTBa R". OkpecTHOCTM Todek B npocTpaHcTBe R" 1 Ha YncnoBon NPSIMON.
OkpecTHOCTN BeCKOHEYHbIX 3NeMEeHTOB. TeopemMa 0 BNOXEeHUM OKPECTHOCTEWN.
CBOWCTBO OTAENNMOCTH N0 Xaycaopdy.

BuAabl TOYeK U1 MHOXeCTB B nNpocTpaHcTBe R". BHyTpeHHAs Touka MHOXeCTBa.
OTkpbITble MHOXecCTBA. NpeaenbHasi TOYka MHOXeCTBA, 3aMKHYTOe MHOXECTBO.
N3onmpoBaHHasa Touka MHOXeCTBa.

15.

16.

17.

MNpenen otobpaxeHus, onpeaeneHHOro Ha MHOXeCTBe MeTPUYECKOro NPOCTpaHCTBa Co
3HaYeHNaAMM B METPUYECKOM npocTpaHcTBe (onpegeneHne no Koww). HenpepbiBHbIE
oToGpaxeHua B Touke. Mpenen otobpaxeHuin R" — R™. KoHeuHble M GeckoHeuHble
npenensl. MNpegen no MHoxecTsy. OrpaHM4veHHOCTb oToGpaxeHma R" — R™,
MMeroLero KOHeYHbIN npeaen B TOYKe, B OKPECTHOCTU 3TOWN TOUKM.

Mpenen otobpaxeHus, onpeaeneHHoro Ha MHOXeCTBe MEeTPUYECKOro NPOCTPaHCTBa Co
3Ha4yeHMsIMM B METPUYECKOM MpocTpaHcTBe (onpegeneHne no Kowu u  ero
reomeTpuyeckass TpakToBka). HenpepbiBHble oTOGpaxeHus B Touke. [lpegen
otobpaxeHun R" — R™. KoHeuyHble 1 B6eckoHeuHble npeaensl. Mpegen no MHOXeCTBY.
EamHcTBEeHHOCTbL Npeaena.

Mpegen oTobpaxeHusi, onpeaeneHHoro Ha MHOXXeCcTBe MeTPUYECKOro NpoCcTpaHCcTBa Co
3HaYeHMsIMM B MeTpUYeckoM MpocTpaHcTBe (onpepenenve no Kowu u  ero
reomeTpuyeckass TpakToBka). HenpepbiBHble oToOpaxeHuss B Touke. [lpeaen
otobpaxeHuin R" — R™. KoHeuHble 1 GeckoHeuHble npeaensl. MNpeaen no MHOXeECTBY.
Kputepuun npepena u HenpepbiBHOCTU OTOOpaXeHUn B TEPMMHAX KOOPAUHATHbIX
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byHKUMNN.

BeckoHe4Ho Manbie B Touke cpyHkuumn R" — R. CBsA3b NOHATUA GECKOHEYHO Maroi B
TOYKE (YHKUMM C MOHATMEM npedena YHKUMM B 3TOW Touke. ApudmeTtuyeckue
cBoicTBa OeckoHeYHO Manbix B Touke GyHkumin R" — R. BeckoHeyHO Manble
oTobpaxeHusa R" — R™.

Mpenen oToGpaxeHusi, onpeaeneHHoro Ha MHOXeCTBEe METPUYECKOTO NPOCTPaHCTBA COo
3HaA4YeHVsIMM B MeTpUYeckoM npocTpaHcTBe (onpedenedve no Kowum wu  ero
reomMeTpuyeckass TpakToBka). HenpepbiBHble OTOOpaeHuss B Touke. [pegen
otobpaxeHuin R" — R™. KoHeuyHble 1 GeckoHeuyHble npedensbl. MNpenen no MHOXeCTBY.
ApudmeTnyeckue ceoctea npegenos oto6paxeHun R" — R™ un cpyHkumn R" —
R. MoHsThe HeonpeOeneHHOCTEN U PacKpbITUSE HeonpeaeneHHOCTEN.

HenpepblBHOCTbL NOCTOAHHON PYHKUUM U DYHKUMKM y = x . HenpepbIBHOCTb CTEMNEHHOM

YHKUMM C HaTypanbHbIM nokasatenem. MHorouneH. HenpepblBHOCTb MHOIMOYIEHOB.
PauvoHanbHasa dyHKumsA. HenpepbiBHOCTL pauuoHanbHbIX YHKLMIA B TOYKax obnactu
onpegeneHuns. BoluncneHne npegenos paumoHanbHbiX OyHKUMA OQHOW BeLLeCTBEHHOM

nepemMeHHOMN.
Teopema o nepexofe K npeaeny B HepaBeHCTBaXx.

Teopema 0 NPOMEXYTOUYHON PYHKLUK (O ABYX MUNULMOHEpPAX).

lMocnenoBaTenbHOCTU TOYEK B MEeTPNU4ECKOM NPOCTPaHCTBE. MoHaTne npeaena

nocrnegoBaTenbHOCTH. reomeTpudecknin cMmbich onpeneneHns npegena
nocregosartenbHocTu. MocnenoBaTensHocT Tovek B R" kak otobpaxeHus N — R".
Yucnosas nocrnenoBaTenbHOCTb. BeckoHeuHble npeaensbi. KoopanHatHble

nocneposartenbHocT. CBOWCTBA MNOCNeoBaTeNbHOCTEN, BbITEKaowme u3 obLmx
CBONCTB OTOGpakeHun (apudmeTnyeckne CBOMCTBA NPenenoB, Nepexoq K npeneny B
HepaBeHCTBaXx, €OVHCTBEHHOCTb npegena, OrpaHNYeHHOCTb cxopgsuencs
nocnegoBaTenbHOCTN, CBA3b MOHATUS GECKOHEYHO Marow nocnegoBaTenbHOCTN C
noHATUEM npedena nocnegoBaTtenbHocTh). Kputepuii npegena nocnegoBaTenbHOCTH
Toyek B R" B TepmmHax koopauHaTHbIX nocrnegoBaTenbHocTen. [pegenbHas Tovka
MHOXeCTBa (onpeaerneHne n KpUTepun ¢ okasaTeNbCTBOM).

CYLLI,GCTBOBaHVIe KOHEYHOro npegena orpaqueHHon MOHOTOHHOM  YNCIIOBOWM
nocrnenoBaTesibHOCTU.

CywectBoBaHne 6eCckoHeYHOro npegena HeorpaHWYeHHOW MOHOTOHHOM YMCITOBON
nocrnenoBaTensHOCTN.

Uncno e. OnpepeneHne n KOPPEKTHOCTb onpeaeneHus.

MognocnepoBatenbHOCTL. Teopema bonbuaHo-BenepwTpacca aAna orpaHUYeHHbIX
YMCMNOBbIX NOCIeA0oBaTENIbHOCTEN.

MopnocnepnoBatenbHocTb. Teopema bonbuaHo-Beneplutpacca Ans orpaHUYEeHHbIX
nocregoBaTtenbHocTen Todek B npocTpaHcTee R". Teopema BonbuaHo-Beleplitpacca
B TEPMUHaX NpedernbHbIX TOYeK.

[NognocnenoBaTeNbHOCTD. Teopema BbonbuaHo-Beneplwitpacca ansa
nocnefoBaTeflbHOCTEN B pacLLUMPEHHON (DOPMYIIMPOBKE.

dyHpoameHTanbHble nocrnegoBatenbHocTn. Kputepunm Kowum cxoguMMoCcTU 4MCIIOBON
nocrnegoBaTeribHOCTH.

dyHoameHTanbHble nocrnegoBaTenbHOCTM. Kputepuii Kowwum CXOAMMOCTHU
nocnegoBaTenbHOCTEN Touek B npocTpaHcTee R,

YacTuyHble npegensl nocnegoBaTernibHOCTU. Teopema bonbuaHo-Benepwtpacca B
TepMUHaxX YacTU4YHbIX Npeaenos. MNepBoe onpeaeneHne BEPXHEro U HMKHEro nNpeaenos
4YUCNOBOW NocriegoBaTenbHOCTU. Teopema O KOPPEKTHOCTU NepBOro onpeaeneHust.
OKBMBANEHTHOCTb NEPBOrO W BTOPOro onpeaenennin (6e3 gokasatenbcrea).

I'IepBoe, BTOpOE onpegeneHna BEPXHEro WU HWXHEro npenenos YMCIOBOM
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95.

nocrnegoBaTefibHOCTU. JKBUBANEHTHOCTb nepBOro n BToOporo onpen,eneHMVl.

MepBoe, BTOpOe OMNpPedeneHuss BEPXHEro U HWKHEro npeaenoB  YUCIOBOW
nocreaoBaTenibHOCTU. OKBMBANEHTHOCTb MNEPBOrO M BTOpPOro onpeaenexHun (6es
fAokasaTtenbctea). Heobxogumoe u [OOCTaTOMHOE YCHOBME CXOAMMOCTU YMCIIOBOM
nocrenoBaTenbHOCTU B TEPMUHAX BEPXHETO U HKHErO Npeaeros.

Onpepgenenne enHe npegena @yHKUMM B TOYKe. OKBMBANEHTHOCTb OnpeaerieHuni
Koww un leHe npegena yHKUUKM B TOYKE.

Mpenensl yHKUMM B TOYKE MO NOAMHOXECTBaAM, MO HanpasneHuaMm. Npumep pyHKUMN,
uMetoLLen npegesbl B TOYKE NO BCEM HanpaBfeHUsIM, HO He UMeloLLen npeaena B 9Tomn
TOYKe.

OOHoCcTOpOHHKME npeaensl PyHKUUNM OOHOW BELLLECTBEHHOW NepemeHHon. OnpegeneHus
Kown un lenHe oOHOCTOPOHHUX npefenoB YHKUMW OOHOW nepeMeHHOW B TOYKe.
Heobxognmoe M pocTtaTtodHOE YCNoBME CyLecTBOBaHMA npedena (yHKUUW OAHOM
nepeMeHHOWN B TOYKE B TEPMUHAX OAHOCTOPOHHUX Npeaenos.

Onpegenenus Kowwn n [enHe HenpepbiBHOCTM OTOOpaXeHus M OYHKLMM B TOUYKE.
Cny4an n3onMpoBaHHOM TOYKM W NpeaenbHOM TOYkM obnactu onpegeneHns yHKUUn.
OOHOCTOPOHHAS HenpepbIBHOCTb  (OYHKUMW OOHOW nepemMeHHon. OrpaHMYeHHOCTb
HenpepbIBHOW yHKLMK. HenpepbiBHas kpueas B npocTpaHcTee R".

Teopema O COXpaHEHUN 3HakKa Hel'lpeprBHOIZ B TO4Ke (*)YHKU,I/IVI B OKpPEeCTHOCTU 3TON
TOYKN.

Mpenen n HenpepbIBHOCTb CYyNepno3numnm QyHKLUNIA.
HenpepbiBHOCTb TPUFOHOMETPUYECKNX DYHKLNIA.
MepBLIN 3aMeyaTenbHbI Npeden. CrneacTeus.

lMepBaa Teopema BewnepwTpacca O HenpepbiBHOM Ha OrpaHU4eHHOM 3aMKHYTOM
MHOXECTBE (PYHKLMN.

Btopas Teopema BeiiepwiTpacca O HenpepbiBHOW Ha OrpaHUYEHHOM 3aMKHYTOM
MHOXEeCTBE (PYHKLNN.

O6o6LeHne Teopem BeiepluTtpacca Ha cnydai otobpaxenuii R" — R™.

Teopema BonbuaHo-KoWX O MPOMEXYTOMHOM 3HAYEHWW HENpepbiBHOW Ha OTpeske
YHKLMM OOHOWN NepeMEHHON.

Teopema bBonbuaHo-KowM O NPOMEXYTOYHOM 3HAYEHMM HEMPEPLIBHOW YHKLUUK
HECKOMbKNX NepeMeHHbIX.

CnepnctBua 13 teopembl bonbuaHo-Kowm o NpoMexXyTO4HOM 3HaYeHUM HenpepbIBHON
Ha OTpe3Ke (PyHKLMN OOHOMN NepeMEHHON.

MOHOTOHHbIE OyHKUMM OAHOW nepemeHHon. Teopema O npefenax MOHOTOHHOW
PYHKLMN.

Toukn paspbiBa yHKUMM ofHOM nepemMeHHOW. Knaccudumkaums Todek paspbisa.
Xapaktep paspbiBOB MOHOTOHHOW (PyHKUMK (crieacTBue M3 TEOpeMbl O npepenax
MOHOTOHHOWN (PyHKLNN).

Teopema 0 HernpepbIBHOCTU MOHOTOHHON (OYHKLMM OAHON NepeMEHHON .

Teopema O CyLIECTBOBaHMM WU MOHOTOHHOCTM OOpaTHOM MYHKUUM Y MOHOTOHHOM
HenpepbIBHOM Ha NPOMEXYTKe (PyHKLMN OQHON NEPEMEHHON .

CrteneHHass OYHKUMS OOHOM NEPEMEHHOM C  pauuMoHanbHbIM  MokasaTenem.
HenpepbIBHOCTb NpY pasnunyHbIX NokasaTensix.

lMokaszaTenbHas QYHKUMA OOHOW MepeMeHHOW C pauMoHaribHbIM MoKasaTenem.
Teopema 0 HenpepbIBHOCTU NokasaTenbHON (OYHKLUMM C paunoHanbHbIM nokasatenem B
Touke x=0.

OnpegeneHne nokasaTenbHON QYHKUMM OOHOM MNEPEeMEHHON C BeLleCTBEHHbIM
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nokasatenem.  KoppekTHocTb  onpefgeneHuss  (popmynvpoBka  Teopembl U
[0Ka3aTenbCTBO CyLLLECTBOBaHUS npeaena nocnenoBaTenibHOCTU

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

n—o

OnpegeneHne nokasaTeNbHONM YHKUMM OOHOM MEPEMEHHON C BeELLECTBEHHbIM
nokasaTtenem. KoppekTHOCTb  onpefeneHus (dbopmynunpoBka  Teopembl "
JoKa3aTenbCTBO HEe3aBUCUMOCTH npeaena

{ax" }’ X, [] Q, koeoa lim X = X oT BAa nocrnenoBaTenbHOCTY {X” } ).

n-o

CeowcTtBa nokasaTesnibHOM (OYHKUMU OQHOW NMEepeMEHHON (NepeyvncnuTb Bce, AOoKa3aTb
dopmyny a“a® =a""™, x,x,[R).

CeowcTtBa nokasaTesnibHOM (OYHKUMU OQHOW NMepeMeEHHON (NepeyvncnuTb Bce, AOoKa3aTb
CBONCTBO MOHOTOHHOCTW Ha YNCITOBOW MPSIMON).

CBoucTBa nokasatenbHOW (PyHKLMM OOHON NepeMeHHON (nepedncnutb Bce, AoKasaTb
HenpepbIBHOCTb HAa YNCMIOBOM NPSIMON).

CeowcTtBa nokasaTesnibHOM (OYHKUMW OQHOW NMEepeMEHHON (nepevncnuTb Bce, AOoKa3aTb
dopmyny (a™)* =a™, x,x,LIR).

CBoucTtBa nokasaTtenbHOM (PyHKLMW OAHOM nepemMeHHown. NepeuncnuTb BCe, AoKasaTb
lima' =+00 (a>1), lima' =0(a>1),

dopmynel 7 D

lima*=0(0<a<l1), lima" =+ (0<a<l).
Jlorapudmuyeckas QyHKUMS OLHOW nepemMeHHOW. [unepbonuyeckue  yHKUUK.
CteneHHaa QyHKUMA C BeLeCTBEHHbIM Moka3atenem. [lokasaTenbHO-cTeneHHas
dyHKums. OCHOBHbIE 3nemMeHTapHble PYHKUUKN. OnemMeHTapHble yHKuun. Teopema o

HenpepbIBHOCTU afIEMEHTapHbIX PYHKLNA.
BTopon samevaTernbHbIN Npeaen.

CnegctBua wm3 ¢opMynbl BTOPOro 3ameyaTenbHOro npegena. AcMMNTOTUYECKue
dopMynbl Ansi nokasaTtenbHOW, forapnumMUYecKon, CTENeHHON U rmnepbonmnvecknx
OYHKUUW OOQHOW NEepemMeHHON.

Kputepun Kowu cyuiectBoBaHUs: KOHEYHOrO npeaena oyHKUMM B TOYKE.

PaBHOMepHas HenpepbiBHOCTb (PYHKUMM Ha MHoxecTBe. Teopema KaHTtopa o
paBHOMEPHON HEMPEPLIBHOCTW.

CpaBHenwne dyHkuun. Cumeon O. PyHKUMKM OQHOrO Nopsaka Npu X— Xo,

CumBon O B cpaBHeHMM noBefeHus pyHkUuM. [1Ba onpefeneHns COOTHOLWEHUSA a(X)=
O0(B(x)) npn x—X,. X akBUBaneHTHOCTb Npun B(X)#0 X#X,.

OKBMBaneHTHble B TOYKe pyHKunn. Kputepuin cooTHowweHuns a(x)~B(x) npn x—x,, B(x)#0
npu x#Xx,. [MNaBHasg YacTtb PyHKUMK. MMOHATME aCUMNTOTUYECKOWN (POpPMYIbl.
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OuddepeHumpyeMoCcTs  OYHKUMM  OOHOW BELLECTBEHHOW MEepeMEHHONW B  TOYKe.
HenpepbiBHOCTL AndhdepeHumnpyemon pyHkumn. OudbcepeHuman dyHKUNN B TOYKE.

MpousBogHas yHKUUN OLHOW BELLECTBEHHOW NepemMeHHOn B Touke. Heobxoanmoe u
JocTaToyHoe ycrnoBus  OuddepeHUMpyeMocTM  (YyHKUUKM  OOHOW  BeLleCTBEHHOM
nepemeHHon B Touke. dopmyna, Bblpaxawwas auddepeHunan QyHKUUN OLHOM
BELLLECTBEHHON MNepeMeHHOW B TOYke 4epe3d ee npoussogHy. OuddepeHuman
He3aBucMMoKn nepemeHHon. OQHOCTOPOHHME Npon3BoOAHbIe. Kputepun cyecTBoBaHUS
NPOM3BOAHON (OYHKUUM OAHOW BeLLeCTBEHHOM MepeMeHHOW B TOYKE B TepMMHax
OOHOCTOPOHHUX MPOU3BOAHbIX.

leomeTpudecknin  cmbicn  aundpdepeHurana wn  NPOU3BOAHON  (PYHKUUM  OLHOM
BELLLECTBEHHOW nepeMeHHon B Toyke. KacatenbHas K rpadpuky (PyHKUMM B TOMKE.




73.

74.

75.
76.

77.

78.

79.

80.

81.

82.

83.

84.

85.
86.

87.

88.

89.
90.
91.
92.

O,D,HOCTOpOHHVIe KacaTellbHble. BepTVIKaJ'IbeIe KacaTellbHble.

MponsBoaHble n anddepeHumansl CYMMb, npousseneHus, 4acTHOro
anddepeHUMpyeMbIX B Touke OYHKUMIA (OokasaTb TOMbKO — YTBEPXOEHUE O
MPON3BOAHOM CYMMbI U NMPOU3BEaEHNS).

MpounsBoaHble " andbepeHumansl CYMMBbl, npousseaeHuns, YacTHOro
anddepeHunpyembix B TOYKE PYHKLNA OOHOW BELLECTBEHHOW NepeMeHHON (AokasaTb
TONbKO YTBEpXAeHne 0 NPON3BOAHON YaCTHOrO).

MponssogHasi obpaTHOM PYHKLMM OOHOWN BELLLECTBEHHOW NEPEMEHHOMN.

MponssoaHas CrioXXHOM (pyHKUUKN OOHOW BeLLeCTBEHHOW NepeMeHHon. IHBapnaHTHOCTb
dopMbl NepBoro auddepeHymnana.

Tabnvua npoun3BodHbIX OYHKLUMIA OOHOW BELLECTBEHHOW MEPEMEHHON (Mepeyncnntb
BCe (opmynbl, OokasaTb dopMynbl  Ans  NPOU3BOAHBIX  MokKasaTenbHOWn,
norapuMn4eckon yHKLMN).

Tabnvua npoun3BodHbIX OYHKLUMIA OOHOW BELLECTBEHHOW MEPEMEHHON (Mepeyncnntb
Bce dhopMynbl, okazaTb OpMyIbl 41 NPOM3BOAHbLIX TPUFOHOMETPUYECKMNX (DYHKLINRA).

Tabnuua nNponsBOAHbIX (PYHKUMIA OAHOM BELLECTBEHHOW MEepeMEHHON (nepevncnutb
Bce dhopMyrbl, JoKa3aTb POPMYrbl A5 MPOM3BOAHBIX 0BpaTHBIX TPUFOHOMETPUYECKMX
YHKLMIA).

Jlorapudpmudeckaa npomsBogHas (PYHKUMWM OOHOW  BELEeCTBEHHOW nNepeMeHHOMN.
Tabnuua npousBOAHbLIX (NepevncnuTb Bce opMynbl, Aokasatb ¢opMyny Ans
NPoun3BOAHON cTeneHHon dyHKuuK). MNMpomnssogHas nokasaTenbHO-CTENEHHON OYHKLMN.

MponssoaHble BbICLUMX MOPSAOKOB (OYHKUMA OAHOW BeLeCTBEHHOW MepeMeHHOMN.
Tabnuua npou3BOAHbLIX BbICLUMX MOPAOKOB (Mepevvcnntb Bce OopMynbl, AoKa3aTb

cbopmyny ANns NPOM3BOAHBIX BLICLUVX NOPSAKOB PYHKLMA Y — a’, y = x’ ).

lMpounsBogHble BLICLUMX MNOPSOKOB (YHKUMW OLHOW BELLECTBEHHOW MepeMeHHON.
Tabnuua npou3BOAHbLIX BbICLUMX MOPAOKOB (Mepevvcnutb Bce OopMynbl, AoKa3aTb

hopMyry Ansi MPOM3BOAHbBIX BLICLUMX MOPSAAKOB (OYHKUMM Y = Sin X ).

lMpounsBogHble BLICLUMX MNOPSAOKOB (YHKUMW OLHOW BELLECTBEHHOW MepeMeHHON.
Tabnuua npou3BOAHbLIX BbICLUMX MOPAOKOB (Mepevvcnntb Bce OopMynbl, AoKa3aTb
dopmyny Anst NPON3BOAHbLIX BbICLLMX MOPSAKOB PYHKLMM Y = COS X ).

MponssoaHble BbICLUMX MOPSAOKOB (OYHKUMA OAHOW BeLeCTBEHHOW MepeMeHHOMN.
Tabnvua npou3BOAHbLIX BbICLUMX MNOPSOKOB (NepeynmcnuTb Bce opMynbl, AokasaTb

dopmyny Anst NPon3BOAHbLIX BbICLLWX MOPSAAKOB PYHKUUN Y = In x).
MponsBoaHbIE BbICLINX NOPAOKOB CyMMbI (PYHKLUI OQHOM BeLeCTBEHHON NepeMeHHON.

lMpounsBogHble BbICLLUMX MNOPSOKOB MNpou3BedeHns (yHKUMA OOHOM BeLLeCTBEHHON
nepemeHHon. dopmyna JlenbHuua.

OuddepeHumnansl BbICLUMX MNOPSAKOB (PYHKUUA OAHOW BelleCTBEHHOW nepeMeHHOMN.
dopmyna gns BblumcneHms. OTCyTCTBUE MHBApPUAHTHOCTM hopMbl Y AuddepeHLmManos
BbiCLUMX nopsakoB. [OuddepeHunansl BbICWIMX MOPSOKOB CyMMbl U Npou3BegeHUst
YHKLMIA OOHOW BeLeCTBEHHON NepeMeHHOMN.

JlokanbHble 3KCTPEeMyMbl (PYHKUUIA OOHOW BeLecTBEHHOW MepeMeHHon. Teopema
depma 0 HeOH6XOANMOM YCHOBMM FIOKanbHOro aKkcTpemyma. Kputmyeckme ToUKu.

Teopema Ponng.
Teopema JlarpaHxa 0 KOHeYHbIX NpUpaLleHnsaX.
CnepctBua U3 TeopeMbl JlarpaHxa 0 KOHeYHbIX MpupaLLleHusX.

Teopema Kol 0 KOHEYHbIX NPUPAaLLEHUSIX.




93. PackpbITve HeonpeaeneHHocTen no npasuny Jflonutans.

94. MHorouneH Tewnnopa Ans ¢YHKUMM OOHOW BelleCTBEHHOW nepemMeHHon. dopmyna
Tennopa ¢ ocTaTouHbIM YnieHoMm B popme lNeaHo.

95. EguMHCTBEHHOCTL MpedcTaBneHns Tewnnopa Ans (PYyHKUMA OQHOW BELLECTBEHHOWN
nepemeHHon. PasnuyHble cnocobbl npeactaeneHns yHkumm no cdopmyne Tewnnopa.
BblgeneHne rnaBHOM YacTu U BbIYUCIIEHME NMPEAEroB.

96. dopmyna Tewnnopa ¢ ocTaTo4HbIM YneHoMm B dopme Jlarparxa n Kowm ansg yHKUMN
O[HOW BeLLeCTBEHHOW NepemMeHHON.

97. KpuTepun HecTporo MOHOTOHHOCTU AuddepeHUMpyeMon Ha npoMexyTke yHKUUU
OLHOW BeLLeCTBEHHOW NepeMeHHOW. [locTaTo4HOe YCrnoBme CTPOron MOHOTOHHOCTH.

98. [loctaToyHOe ycroBue aKCTpeMyma (YHKUMM OOHOW BELLEeCTBEHHOW NepemMeHHOW B
TOYKE B TEPMUHAX CMEHbI 3HaKa NPOU3BOHON.

99. loctatoyHOE ycnosue 3KcTpemyma YHKUMM OOHOW BeLLECTBEHHOW MepeMeHHON,
NMeloLLEeN NPON3BOAHbIE BbICLUNX MOPSAAKOB.

100. BebInyknocTb QyHKUUMM OAHOWN BELECTBEHHON MNEepeMEHHOM Ha MNPOMEXYTKe.
HeobxoamMmoe M OoCTaTO4MHOE YCroBWME HECTPOron BbINYKNOCTU AMddepeHLmpyeMon
Ha MpoOMexXyTke (PYyHKUMM B TepMMHax MOHOTOHHOCTW npou3BogHou. Cneactesue 06
YCNOBUKW BbLINYKNOCTM B TepMMHax BTOPOM Mpom3BogHOW. [locTaTouHOEe YycroBue
CTPOrow BbINyKNOCTW.

101. BbInyknocTb YHKUMM OAHOW BELIEeCTBEHHOW MEepeMEeHHON Ha MPOMeXyTKe.
HeobxogmMmoe n goctaTtovyHOE yCrioBMEe HECTPOron BbIMYKNOCTM anddepeHumnpyemon
Ha NpoMexXyTke (PYHKLUN B TEPMUHAX KacaTerlbHON K rpacpuky pyHKLMN.

102. Toukm nepernba yHKuun (rpacpmka pyHKLUMM) OOHOW BELLECTBEHHOW NepeMeHHOMN.
Heobxogumoe ycnosue nepermnba. [loctatodHoe ycrnosue nepervoa.

103. AcuMnTOTblI OYHKLMM OAHOW BELLECTBEHHOW NEPEMEHHOMN.

104. OyHKUUM OOHOW BeELLECTBEHHOW NEepeMeHHOW, 3aaHHble napamMeTpudecKu.
BbluucneHme  npomsBOAHbIX NEpBOro M BbiclwKx  nopsgkoB.  OcobGeHHocTn
nccnegoBaHus.

105. T[MoHaTne nepBoobpasHom Ha NPOMEXYTKe (PYHKLUKN N HeonpeaeneHHOoro nHTerpana.

106. OcHOBHble MeToAbl MUHTErPUPOBaHNSA (MHTErPUPOBaHNE NOACTAHOBKOM U MO YacTaMm).

o ks 0D

KomnnekT 3agay (KUM Ne1)

no ancumnnuue b1.0.11 Mamemamuyeckuti aHanu3
(HauMeHoBaHWe ANCLMMNVHBI)

X

e
e’ +1

1+In x

sin X

y =e” arcsin

y= 2xlogxe

Hantn gudppeperumnan d(cos(2tgx))

HaliT Npon3BoaHY0 BTOPOro nopaaka MyHKLMM y = cos’ X

YKa3aTb MHOXECTBO TOYEK, B KOTOPbIX HENpepbIBHA PYHKLUNUS, HANTN €€ TOYKN paspbliBa,
CcoS X, -m/2<x<7/4

YCTaHOBUTb MX poA, HapucoBaTb rpadouk pyHKuum y =< 1, x=7/4

X2 =-ml6, ml4d<x<m




6. Hantn Touku paspbiBa (PyHKLMM, YCTAHOBUTb UX poa, oonpeaennTb (PyHKLMIO No

L

Hen =X _x+1
PEPLIBHOCTM B TOUKAX YCTPAHUMOTO paspeiBa y = 4——
x-1 ;

7. Hanmtn lim 2

3
nﬂwl_zc/; 1_3{1/;

4
-2x+

8. Hantm limxg—zx1
=l x® =2x+1

3 + 4 =3 _
9. Hantmn lim\/27 a \/27 a

x=0 x+2§/x_4

. . sin x
10. Hantn l1mﬁ
x—»ITn - X

+ X
11. Hantm lim InQl + xe”)

O n(x +41+x7%)

X a
. . X' —a

12. Hanm lIim—
xX-a x-=—qa

13. Haiitn audbcpeperuman d(/ x° + arcsin 5x).

o . 1
14. HawnTtu npegen, ncnonb3ysa npasuno Jlonutans l1rr01 ctgx —— |.
X - X

15. HanucaTtb pasnoxeHue dyHKUun no chopmyne Tennopa no creneHsam (x — x,) A0 YNEHOB 3-ro

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

16. HanTtu npegen, ncnonb3ysa pasnoxeHusa oyHKUMn no dopmyne Tennopa

lim ((Q/xf’ +x° )— fi/xé -x )

X — +oo

Kputepun oueHku:

-OueHKka «OTNMYHO» BbICTaBMNSIETCS CTYAEHTY, €CNN OH MOKa3blBaeT BbICOKUIA YPOBEHb 3HAHUN
nporpammHOro MaTepuarna, yMeHne Ucrnonb3oBaTb, NOSyYeHHbIe 3HaHUS NP pelleHnn 3agady. Ha
BOMPOCHI OTBEYAET apryMeHTUPOBaHO, yBEPEHHO, MO cyLlecTBy. [laHbl Mc4YepnbiBatoLLMe OTBETbI HA
TeopeTnyeckme BONpocCk! 1 peLleHa 3ajava.

-OLeHKa «XOpOLLIO» CTaBUTCS B TOM Cllyyae, eCnv CTYAEeHT NoKasbiBaeT 4OCTaTOYHbIN YPOBEHb
3HaHWI NeKUMOHHOro MaTepuana, y4ebHol nutepaTtyphbl, yMEET UCNOMb30BaTh 3HAHUS MPU PELLEHUN
3agay. Ho npu oTBeTE Ha 3K3aMeHe 4OoMyCcKaeT HEKOTOpbIe NMOrpeLlHOCTU. Bonpockl Ha ak3ameHe He
BbI3bIBalOT CYLLIECTBEHHbIX 3aTPYAHEHWIA.

-OueHka «y0OBMNeTBOPUTENbHO» CTAaBUTCA B TOM Clyvyae, ecnv CTyAeHT NokasbiBaeT A0CTaTOuYHbIN
YypOBEHb 3HaHWIA, HO Ha BOMPOCLI OTBEYaeT HEYBEpPEeHHO UNu 3aTpyaHsietcss ¢ oTBeTamu. OTBeT
MONMHOCTbIO pacKpbliBaeT OOWH U3 TEeOPeTUYECKMX BOMPOCOB WM YaCTUYHOE OCBSILLEHME ABYX
BOMPOCOB. YMeeT peLlaTtb 3a4ayun, HO NPy 3TOM B HEKOTOPbIX Cry4asix C HABOASALLMMU BONpOCcCaMm U
[AOMNONHUTENbHBLIMU YKa3aHUsIMU NpenogaBaTens.

-OueHka «HeyaoBNeTBOPUTENIbHO CTaBMTCS B TOM Cryvae, €CnuM CTydeHT He rokasbiBaeT
[OCTaTOYHbIA YPOBEHb 3HAHWIN, OTBET HE pacKpbiBaeT HU OAUH M3 TEOPETMYECKMX BOMPOCOB WM



4YaCTUYHO pacKpbIT TONMbKO OAMH Bonpoc. He ymeeT pelwatb 3agayu, Aaxe npu SONONHUTENbHBLIX
yKasaHusix npenogaBarens.

2 cemecTp
dopma KOHTPOSNbLHO-U3MepUTEeNbLHOro Mmatepmana

YTBEPXXOAIO
3asenyowmn kagegpon

noodnuck, pacwugposka noonucu
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HanpaBneHne nogarotoBku / cneumanbHOCTb
01.03.02 TpuknadHas mamemamuka U UHgpopMamuka

Oucumnnuna b1.0.11 Mamemamuueckul aHanu3
dopma obyyeHus OYHas

Bua KoHTpons 3K3amMeH

Bug attectaumm npomexyTtovHast Ne 2

KoHTponbHO-u3mepuTenbHbIM MaTepuan Ne_

4. Bonpoc n3 cnucka BOMpPOCOB K 3K3aMeHy ¢ Homepom ¢ 1 no 22
5. Bonpoc 13 cnncka BonpocoB K ak3aMmeHy ¢ HomepoMm ¢ 23 no 43
6. 3apadva u3 cnucka 3agad K 3K3ameHy.

CocTtaButenb n.0. damunus

(noanuck)

20 T

Bonpochbl k ak3ameHy (KAM Ne 2)

no gucuyunnmie b1.0.11 Mamemamuyeckutli aHanu3

1. WHuTerpmpyemocTb QyHKumin no Pumany. OnpegeneHue onpeneneHHoro uHTerpana
PumaHa B TepMumHax WHTerpanbHblX CcymMM PumaHa. [eoMeTpuyeckuin CMmbIch
WHTerpansHon cyMmmbl PumaHa. VIHTerpupyemMocTb OyHKLUK, NMOCTOAHHOW Ha OTpe3sKe.

2. OrpaHuM4YeHHOCTb MWHTErpMpyeMon Ha oTpeske ¢yHkumn. [lpumep orpaHMyYeHHON
dOYHKUUKW, HENHTEerpupyemon no Pumany.

3. BepxHue u HwxHWe cymmbl Japby. MeomeTpuyeckunin cmbicn cymm [Japby. Csorictea
cymm [apOy: oueHku wuHTerpanbHbix cyMm Pumana, npubnuxenve cymm [apOy
cymmamu PumaHa.

4. MoHOTOHHOCTb cymm [apby, oueHka pasHocTer cymm [JapOy npu mnamenbyeHun
pa3bueHus. HepaBeHcTBa ANA BEPXHUX U HUXHUX cyMM [apby pasnuyHbix pasbueHui.
OrpaHunyeHHocTb cymM [apby.

5. BepxHun n HWKHWUA nHTerpansl Oapby. OnpegenerHue. JleMmma O HepaBeHCTBe ANS
BEPXHEro n HWxkHero uHterpanos Jap6y.

MonsaTne npegena cymmbl OJapby. OcHoBHas nemma dapOy.

HeoGxoanmoe M OOCTATOMHOE YCMoBME WHTErpupyemoctu no PumaHy orpaHuyeHHoM
PyHKUMM B TEPMUHaX BEPXHEro W HwkHero uHTterpanoB [apby (BcnomoraTenbHasi




11.
12.

13.
14.
15.

16.

17.

Teopema).

OcHoBHasa Teopema O HeOBGXOOUMOM M OOCTAaTOYHOM YCMOBUW WMHTErPUpyeMocTU Mo
PrvmaHy orpaHnyeHHON Ha oTpeske PyHKLUuK (B TepMmmnHax cymm [dapby).

NHTerpupyemMocTb HenpepbiBHbIX 1 MOHOTOHHLIX Ha OTpe3ke OYHKLWN.

. [locTaTo4HOE yCrnoBue WMHTErpypyemMocTu paspbiBHoW dyHkumn. Crnegcteus. lNMpumep

NHTErpupyemMon yHKUMm, nmetoen 6eCKoOHeYHO MHOro TOYeK paspbIBa.
MHTerpmpyemocTb crnoxHon dyHkummn. Cnegcrame.

MpocTenwmne cBOWCTBA  OMNpegeneHHoro  wuHterpana PumaHa  (MWMHEWHOCTD,
WUHTErpupyemocTb npounsBeaeHuns, WHTErpnpyemMocTb Ha nogMHoXecTBax,
afAVTUMBHOCTL ONpeAeneHHoro NHTerpana).

CeowicTtBa uHTerpana PumaHa, cBa3aHHbIE C HEpaBEHCTBAMU.
Teopema o0 cpegHeM 3Ha4YeHUn Ang onpeaeneHHoro nHrerpana PumaHa.

WHTerpan c nepemMeHHbIM BepxHUM npedenom. HenpepbiBHOCTbL WHTerpana c
nepemMeHHbIM BEPXHUM NMpPeLesom.

MHTerpan ¢ nepemMeHHbIM BepxHUM npegenoM. OuddepeHunpyemMocTb MHTerpana ¢
nepemMeHHbIM BepxHUM npegernoM. CyuiectBoBaHMe NepBOOGpa3HOW y HenpepbiBHOM
Ha npomexyTke yHKunKn. dnddepeHumnpoBaHme NHTerpana ¢ nepemMeHHbIM npeaenom.

®opmyna HbtoToHa-JlenbHmua. MeTogbl BbIMUCAEHUS ONPEnEneHHOro WHTerpana
(MHTEerpupoBaHne NO4CTAaHOBKOW U MO YaCTAM).

18.

19.

20.

21.
22.

HecobcTBeHHble uMHTerpanbl nepBoro u BToporo poga. OnpeaeneHve, npumepsl.
maBHOe 3HayeHMe HecobCTBeHHOro WHTerpana. Kputepuin Kowwm cxognmocTtum
HecoOCTBEHHOro MHTerpana. AGContoTHasa 1 yCnoBHasi CXOAUMOCTb.

O6wmn npusHak cpaBHEHMSA ANst HECOOCTBEHHbIX MHTErpanos B (oOpMe HEPABEHCTB U B
npeaensHon oopme.

YacTHble Npu3HaKM cpaBHEHUs1 ANns HEeCOOCTBEHHbIX MHTErpanoB MEpPBOro M BTOPOro
poaa B popMe HepaBeHCTB, npeaenbHon dopme.

rlpVI3HaK ,D,I/IpI/IXJ'Ie-A6eJ'IF| CXoaAMMOCTHU HecoOCTBEHHOIO MHTEerpana.

3ameHa nepeMeHHOW 1 UHTErpUpPOBaHME MO YacTsiM B HECOBCTBEHHbIX MHTErpanax.

23.

24.

25.

26.

Onpegenenne N-mepHoro eBknugoBa npoctpaHcTBa E. OcCHOBHble MOHATUA WU
onpegenenns. CeonctBa pacctosiHuss B E. [MlocnegoBaTtenbHoctM Todek B E.
Cxopsiwmeca nocnegoBaTenbHOCTM U ux ceounctBa. Kputepuin Kowwm cxogumocTu
nocneposartesibHoCTN Todek B E. Teopema bonbuaHo-BenepwTtpacca. lNpegesnbHble
TOYKM MHOXecTBa. OTKpbITble W 3aMKHyTble MHOXecTBa. Onepauus 3amMblKaHUs.
KomnakTbl B E.

PyHKUUN HECKONBKUX AENCTBUTENbHBIX NepeMeHHbIX. OnpegeneHue npegena gyHKunm
B Touke. ApudmeTtndeckne ceomnctea npegenos  dyHkuun. Kputepuin  Kown
CYyLLLECTBOBAHMA KOHEYHOro npegena yHKUMM n nepeMeHHbIX. [MoBTOpHbIE npeaensi.
HenpepblBHOCTE  OYHKUMM N nNepeMeHHbIX. ApudmeTudeckme onepauun Hag
HenpepbIBHbIMM ~ PyHKUMAMKM. CBOMCTBA HenpepbiBHbIX (yHKUMA (Teopema 06
YCTOMHMMBOCTM 3HAKa, TeopemMa O NPOXOXOEHUN HenpepbiBHOM (PYHKUMKN Yepes noboe
NPOMEXyTOYHOEe 3HayeHue, Teopema BenepwTtpacca). PaBHoMepHasa HenpepbiBHOCTb
dyHKumK. Teopema KaHTopa.

YacTHble npou3BoaHble OYHKLIMM HECKOIbKMX nepemMeHHbIX. OduddepeHumnpyeMocTsb B
Touke. CBA3b AU dEpPeHLMpPYEMOCTM C CyLEeCTBOBAHMEM YaCTHbIX MPOU3BOAHbIX.
eomeTpudecknt cmbicn ycroBus AndpdepeHUnpyemMocT B Ccriydae (yHKUMn OBYX
nepeMeHHbIX. [ocTaTouHble ycnosus ondepeHUMpyemMoCcTu. MoHaTne
anddepeHuunana. OuddepeHunpyemMocTb CMOXHOW (PYHKUMM UM UHBAPUAHTHOCTb
dopmbl nepeoro anddepeHumnana. NponssogHaa Nno HanpaeneHuto. [pagueHT.

YacTHble Npon3BoAdHble N andddoepeHumansl BbiCLUNX NOPAAKOB. Teopema O paBeHCTBe




27.

28.

29.

30.

CMeLlaHHbIX npousBogHbiX. Popmyna Tennopa onst PyHKLUMIA HECKOSTbKUX NEPEMEHHbIX
C [OMNONHUTENbHbIM 4neHom B ¢opme JlarpaHxka u [MeaHo. dopmyna KOHEYHbIX
npupaLleHnin u cneacTens ns Hee.

OKCTPEMYM (PYHKLIMM HECKOMNbKUX NepeMeHHbIX. Heobxoanmoe ycrnosue akcTpemyma B
TepMuHax nepsoro guddepeHumana. [JoctatoyHble YCNOBUS CTPOroro aKcTpemyma.
Ycnosue, [OCTaTOMHOE A1151 OTCYTCTBUSA IKCTPEMYMa B TOUKE.

HeaBHble yHKUMKU. Teopema O HedaABHbIX (YHKUMSAX, onpegendemMblX OOHUM
ypaBHeHneM (6e3 pgokasaTtensbcrsa). BblumcneHnve npous3BOAHbIX HEABHbIX (OYHKLWM,
onpegenseMblX CUCTEMOW YypaBHeHWW. fAkobuaH cuctembl yHKUMW. BbluncneHuve
NPOV3BOAHbLIX HEABHBLIX DYHKLWIA, onpegensemblX N3 CUCTEMbI YPaBHEHU.

OtobpaxeHus m3 E B E. npegen otobpaxeHus, HeNpepbiBHOCTb OTOBpaKeHwus:.
OtobGpaxeHnns, andpdepeHumpyemble B Todke. [OudppepeHuman oTtobpaxeHus.
MaTpuua NPoOn3BOAHOM oTOOpaxeHus. HenpepblBHO anddepeHuupyemoe
oTobpaxeHne. HenpepbiBHaa aunddepeHunpyeMoCcTb KOMMNO3ULUKN  OTOOpaXKeHUi.
Teopema 06 OTKpbLITOCTM oOOpasa OTKPbITOrO MHOXECTBa B Crlydae HenpepbiBHO
anddepeHumpyemoro otobpaxeHus C HepaBHbIM Hym sikobuaHom. Teopema 06
obpaTtHoM oTobpaxeHun. PopmMyrnbl 3aMeHbl NnepeMeHHbIX. [onspHas 3ameHa.

YcnoBHbIM akcTpeMyM. MeTog HeonpefeneHHblX MHOXUTenen JlarpaHxa.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.
42.

Uucnoson psg. Cxogumoctb. Cymma ©6eckoHeyHO YyObiBatowlen reomeTpuyeckon
nporpeccun. Kputepuin Kowwm cxoanmocTn YMCrnoBoro psiaa.

Cneacteua n3 kputepust Kowmn cxognmocTtn dmcrnosoro psga. Heobxogmumoe ycnosue
cxogmmocTu. MapmoHuyeckun pag. OcTtaTok YMCNOBOro psiga.

CxoammocTb noboro pmkcnpoBaHHOrO octaTtka cxoasulerocs psga. Heobxogumoe m
A0CTaTO4YHOE YCIOBME CXOOUMOCTM B TEPMUHAX OCTaTKa.

Uucrnosble psigbl ¢ HeoTpuuaTenbHbIMM 4YneHamu. Heobxoaumoe u pgoctaToyHoe
ycnoeuMe cxogumocTu. WHTerpanbHbld  npusHak  Kowm-MaknopeHa cxoamMmMocTu
YMCMOBOro psAaa ¢ HeoTpuuaTtenbHbIMU YneHamu. OB606LLEHHbIN rapMOHUYECKUIA paa.

Mpu3HaKy cpaBHEHUSI CXOAMMOCTU YMCOBOrO psifa C HeoTpuLaTemnbHbIMK YreHaMu B
dopmMe HepaBeHCTB W B npegenbHon dopmMe. YacTHble Npu3HakM CpaBHEHMS
(cpaBHeHMe ¢ 060061 EHHBIM FAPMOHMNYECKMM PSLOM).

Uncnoeble psgbl ¢ HeoTpuuaTenbHbIMM YneHamu. Heobxogumoe u  goctaTtovHoe
ycnosue cxogumocTtun. [lpusHak [danambGepa CXOAMMOCTM — 4YMCMOBOTO psifa C
NONOXUTENbHLIMK YfieHaMn B hOpMe HEPaABEHCTB M B NpeaenbHon dopme. Mpu3aHaku
Paabe n Naycca (6e3 gokasaTenbCcTBa).

Uucnosble psgbl C HeoTpuuaTenbHbIMM uYneHamu. Heobxogmmoe u pgocraTtoyHoe
ycnosue cxogmmocTu. [lpusHak Kowwm cxogmMmocTum 4yncnoBoro psga  cC
HeoTpuLaTeNbHbIMU YneHaMn B hOpMe HEPaBEHCTB M B NpeaenbHon hopme. MpusHakm
Paabe n Naycca (6e3 gokasartennbcrea).

MpeobpasosaHne Abens. MNpuaHakn Oupnxne n Abenst cxoguMoCTU 3HaKoNepPeMEHHbIX
pspoB. MNpusHak JlenbHuua cxoanmocTun 3Hakovepeayowerocsa psiaa.

JInHeHoe cBONCTBO cxogsawmxca pagos. CoveTatenbHoOe CBOMCTBO CXOAsLLErocd psaa
(cymmupoBaHune navkamm).

ABCONIOTHO CXOoAsLUMEcs YMUCroBble paAdbl. Teopema O MepecTaHOBKE YMeHOB
abCcomnTHO cxoasLLerocs psaaa.

Teopema 0 nepeMHoXeHU abConTHO CXOAALLMXCA PSAOB.

Teopema PvmMaHa o nepecTaHOBKe YNeHOB YCIOBHO CXOASILLErocs psiaa.

KomnnekT 3apgay (KUM Ne2)

no aucumnnmie b1.6.11 Mamemamu4eckuli aHanu3




11.

12.

13.
14.

15.

16.

17.

18.

(HauMeHoBaHWe ANCLMMNVHBI)

(D"

(o)
Viccnenosath Ha aGCOMIOTHYIO 1 YCIIOBHYIO CXOAUMOCTb Psifi

= nin(n+1)
2
o dx
Bbluncnutb J-—z .
o 4+cos”x

Pasnoxutb no popmyne Tennopa yHkumo f(x, y) =4/x + y [0 YNEHOB TpeTbero nopsiaka
BKIOYNTENBHO B OKPECTHOCTM TOUKM (2,2).

o0 (_1)n+1 ln2 n
WcenepoBaTtb Ha abCoMnOTHYHO M YCIOBHYKO CXOAMMOCTb P z Y

n=1
Hoka3aTb, 4To pyHKUMA f =./|xy| He anddepeHumpyema B Touke (0,0)

00

T In(1+ x)
MiccnenosaTh CXoAMMOCTbL MHTerpana J. d
0

———dax
3/x4 + 3X5
Haiitv nnowaap, orpaHuyeHHyto kpueon y> = x° —x*.

MiccnenoBaTh Ha CXOAUMOCTb psif Z

n=l1 Vn+2

Haitu nnowaab purypbl, OrpaHUYeHHON NMMHUAMU y = x* 1 x+y =2.
y y

Hantn yacTtHble nponsBoaHble YHKUMN =2y+xcosi/xy BTOou4ke (0,0) nmnccnepgosaTtb
y y

ee Ha anddepeHLMPYyeMOCTb B 3TON TOYKe

HanTtu B Touke (1,1) audpdbepeHunan pyHkumm u(x, y) , 3afaHHON HESBHO YpaBHEHNEM
x—u=uln(ul/y)
Hantu nnowanb dourypbl, orpaHUYeHHON NMHNAMKU xy =6 1 x+y—-7=0.
McecnepoBaTtb Ha CXogMMOCTb psig Z .

n=l1 Vn+2

CyLuecTByIOT N ABONHOW npegen 1 noBTopHble npeaensl B Touke O(0,0) dyHKumm

x* - Xy .
f(x,y)= ———5 W, ECN CyLLeCTBYIOT, TO HANUTK UX.
X"ty

[okaszaTb, 4To dyHKUMA P(x, y,2) = f(x/y,x* +y—2>), rae f(u,v) -- NnPOM3BONbHas
onddepeHumpyemas pyHKUMS, yOOBNETBOPSET YpaBHEHUIO

ZxZ% + ZyZ% +(2x* + y)% =0
Ox dy 0z
Hantn nnowaab urypbl, orpaHUYeHHon NMuHnamMmn x =2y, y=4-x, y=0.
xsin Y X720
[okasaTb, 4TO yHKUMS [ = /| x| anddpepeHumnpyema B Touke (0,0).
0,x=0

00

T sin3x
WccnenoBaTh aBCOMOTHYIO U YCIIOBHYHO CXOAMMOCTb I
0

——d
Vx?+x *

Kputepun oueHku:

-OueHKa «OTNIMYHO» BbICTaBMASETCA CTYAEHTY, eClin OH MNMOoKa3blBaeT BbICOKUI YpOBEHb 3HaHUA
nporpaMmmMmHOro Martepuana, ymeHme ncnosnb3oBaTtb, NMoJfly4eHHble 3HaHUA Npu peleHnn 3agad. Ha
BOMPOCbI OTBE4YaeT apryMmeHTnMpoBaHo, yBepeHHO, No CyLecTBY. [aHbl ncyepnbiBarLne OTBETbI Ha
TeopeThnyeckmne BonpocChl N pelleHa 3agaya.



-OLeHKa «XOpoLLO» CTaBUTCS B TOM Cllyyae, eCnv CTyAEeHT NoKa3biBaeT AOCTaTOYHbIN YPOBEHb
3HaHWUI NEKLMOHHOro MaTtepuana, y4ebHon nutepaTtypbl, YMEET UCMONb30BaTb 3HAHUS NPU PELLEHNM
3agad. Ho npu oTBeTe Ha 3k3aMeHe 4oMnyCcKkaeT HeKOTopble NorpeLlHocTU. Bonpockl Ha ak3ameHe He
BbI3bIBAOT CYLLECTBEHHbIX 3aTPYAHEHWIA.

-OueHka «y[a0oBMNeTBOPUTENBHO» CTaBUTCA B TOM Cly4yae, ecnv CTyAeHT nokasbiBaeT [O0CTaTOYHbIN
ypOBEHb 3HaHWIA, HO Ha BOMPOCLI OTBEYaeT HEYBEpPEeHHO UNu 3aTpyaHsieTcss ¢ oTBeTamu. OTBeT
MONMHOCTbI packpbiBaeT OOWH U3 TEeOpPeTUYECKMX BOMPOCOB WM YacTUYHOE OCBSILLEHUE [OBYX
BOMPOCOB. YMeeT pellaTtb 3a4ayn, HO NPy 3TOM B HEKOTOPbIX Cry4Yasix C HABOASALLMMMN BONpocamm U
[AOMNONHUTENbHBIMU YKa3aHUsIMU NpenogaBaTensi.

-OueHka «HeyaoBMEeTBOPUTENbHO CTaBUTCA B TOM Cryvyae, €Cnv CTyAeHT He nokasbiBaeT
AOCTaTOYHbIA YPOBEHb 3HAHWA, OTBET HE pacKpbiBaeT HWM OOMH U3 TEOpPEeTUYEeCKUX BOMPOCOB UMK
4YaCTUYHO packpbIT TOMbKO OAWH Bonpoc. He ymeeT pewaTtb 3agayu, Aaxe npy OOMNOMNHUTENbHbIX
yKa3aHusix npenogasarens.

3 cemecTp

dopma KOHTPONbHO-U3MepUTENILHOro MaTepuana

YTBEPXOAHO
3asepyowmn kagegpon

rnoodnuck, pacuwughpoeka nodnucu
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HanpaeneHne noarotoBku / cneumnanbHOCTb
01.03.02 lpuknadHass MamemMamuka u UHghopmamuka

Oucumnnuna b1.0.11 Mamemamuueckul aHanu3
dopma 0byyeHus o4yHas

Bua KoHTpons 9K3ameH

Bug atTectauum npomexyTtoyHasi Ne 1

KoHTponbHO-U3mepuTenbHbIM MaTepuan Ne_

7. Bonpoc 13 cnncka BONpocoB K ak3aMeHy ¢ Homepom ¢ 1 o 33.
8. Bonpoc 13 cnncka BONpOCOB K 3K3ameHy ¢ Homepom ¢ 34 no 68.
9. 3apaya u3 cnucka 3agad K 3K3ameHy.

CocTtaButenb n.0. damunus

(nognuceb)

.20 T

Bonpochbl k 3k3ameHy (KUM Ne 3)

no ancumnnuue b1.0.11 Mamemamuyeckutli aHanu3

1. lMoToveyHas M paBHOMEpHas CXOAMMOCTb (PYHKLMOHAanNbHbLIX MocneaoBaTeNbHOCTEN U
pspoB. Kputepun Kown paBHoOMepHOWn cxogmmocTn. Heobxoammoe ycnosue paBHOMEPHON
cXoOMMOCTU  doyHKUMOHanbHOro  psga.  KpuTepun  paBHOMEpPHOW  CXOAUMOCTU
OYHKUMOHaNbLHOrO psaga B TepMuHax octatka. MaxopaHTHbIM npu3Hak BewnepuwTpacca
paBHOMEPHOW CXOOUMOCTU BYHKUMOHATbHLIX NOcneaoBaTenbHOCTEN U PAOOB.

2. [lpwusHak Qupuxne paBHOMEPHON CXOAMMOCTM (pyHKUMOHanbHoro psiaa. NpusHak Abens.




MouneHHbIM nepexon K  npegeny  OyHKUMOHANbHOW  nocregoBaTenbHOCTM U
yHKUMOHaNbHOro  paga. HenpepbiBHOCTb  CyMMbl  pPaBHOMEPHO  CXOAgdLlerocd
YHKLMOHANbLHOro paaa, CoCTosALWEro n3 HenpepbiBHbIX PyHKUMI. Teopema OuHw.

lMouneHHoe NHTerpupoBaHmne PyHKUMOHAaMbHbIX NOcCnegoBaTenbsHOCTEN N PALOB.

lMouneHHoe anddepeHUnpoBaHme pyHKLMOHAMbHbIX NOCneaoBaTeNbHOCTEN N PAOOB.

OnpepaeneHune cteneHHoro psga. Teopema Kowun-Agamapa.

Teopema 0 paguyce CXOOUMOCTM CTEMEHHbIX PSAOB, MOMYYEHHbIX MOYNEHHBIM
AnddepeHUMpoBaHMEM M UHTErPUPOBaHNEM cTeneHHoro psiga. CneacTeue.

8. BellecTBeHHO aHanuTuyeckue yHKUMU. EOMHCTBEHHOCTb pasnoXeHna B CTENeHHOW pag.
Pag Tewnnopa. MNpumep 6eckoHeYHO M depPEHLMPYEMON HEaHANUTUYECKON DYHKLUN.

9. Heobxogmmoe u pocTaToyHOE YCroBUE pPasfOXMMOCTU (OYHKUUW B CTENeHHOW psig B
TepMMHAX OCTaToOYHOro yreHa ¢popmynel Tennopa. JocTatoyHoe ycrioBue pasnoXumMocTu
OYHKUUKM B CTENEHHON psa.

10. PasnoxeHue B psa Tennopa nokasaTenbHOW, TPUFOHOMETPUYECKUX DYHKLNIA.

11. PasnnyHble hopmbl OCTaTOYHOrO YneHa (MHTerpansHas gopma, dopma JlarpaHxa, popma
Kowmn).

12. BUHOMManbHbIV pPSAA.

13. PasnoxeHne @yHKUMA B CTeneHHble psaabl MeTogamu  NOACTAHOBKW, MOYFIEHHOro
anddepeHunpoBaHnsa n UHTerpupoBaHund. PasnoxeHune B pag Tennopa norapudmMmmyeckon
dyHKUMW. PasnoxeHue B CTeneHHon pag runepbonmyecknx pyHKUmMm, yHKUmMK arctg x.

14. HenpepblBHas kpuBad B €BKIMAOBOM MNPOCTPaAHCTBE, NapameTp KpusoW. HenpepbiBHO
anddepeHuupyemaa kpusasi. KpaTHble M npocTble TOYKM  KpuBoW. [MpocTaa kpusas.
[onyctnmble npeobpasoBaHus napameTpa. OpueHtauus kpuson. Cymma KpuBbIX.

15. KacaTtenbHas k kpuBon. Ocobble Touku anddepeHumnpyemon kpueown. MMagkasa kpusasi.

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

17.TloHATMe  OnuHbl gyt kpuBoW. Teopema O  CAPSIMASIEMOCTU  HENPEPLIBHO
anddepeHuMpyemMon KpMBOWN U OLLeHKaxX ASIMHbI KPUBOMN.

18. Teopema o0 nepeMeHHOW ANWHE OYyrv KPUBOW HenpepbiBHO AuddepeHUMpyeMon KpUBOMN.
CnepcTBus.

19. Teopema 0 CnpsIMNSAEMOCTU U BbIYUCIIEHUM OfMHbI TNAgKON KPUBOW. BbluMcneHne AnuHbl
KYCOYHO-rnagKon KpuBoW.

20. KpuBonuHenHble uHTerpansl 1-ro poga. OnpegeneHne n cdopmyna ans  BblYUCIIEHUS.
CeowicTtBa uHTerpanos 1-ro poga.

21. KpmBonuHenHble uHTerpansl 2-ro poga. OnpegeneHve n opmyna gnsi  BblYUCIEHMUS.
CBoucTBa UHTErpanos 2-ro poaa.

22. CBA3b MexX4y KPUBONMUHENHBbIMU MHTerpanamm 1-ro n 2-ro poga.

23. KBagpupyemMble MHOXecTBa Ha nnockoctn. MHoxecTBa nnowagn  Hynb. Kputepui
kBagpupyemocTn. KeagpupyemMocTb urypbl, rpaHuiLa KOTOPOW COCTOUT W3 OOHOW UIu
HECKOMbKNX CNPAMIAEMbIX KPUBbIX

24. Mapannenenvnea. Mepa napannenenunega. BepxHag un  HwkHAs wMepbl XXopgaHa
mHoxecTBa B R" . MamepumocTb MHoxecTBa. Mepa »KopaaHa. CeovictBa mepbl XopaaHa.
MHoXecTBa Mepbl Hyfb.

25. OnpegeneHne kpaTtHOro uHTerpana PumaHa no napannenenvnegy M Ha W3MepUMoM

MHOXXECTBE. rlpVI3HaKI/I MHTErpnpyemMmocTu (*)yHKLl,I/II7I M CBOWCTBA KpaTHOro nHTerparna.




26.

27.
28.

29.

30.

31.

32.

33.

CBefeHne KpaTHOro WHTEerpana kK MOBTOPHOMY (C [JokasaTenbCTBOM ANl OBOWHOMO
nHTEerpana).

®opwmyna MpuHa.

YcnoBusi He3aBUCUMOCTU  KPUBOMMHEWHOrO WHTerpana oT NyTM  UHTErpuMpoBaHUs
(dbopmynupoBka TeopeMbl U 40oKa3aTeNbCTBO IKBUBANEHTHOCTM NEPBbIX TPEX YCIOBUMN).

Ycnoeusi He3aBUCUMOCTU  KPUBOMIMHEWHOrO WHTEerpana oT NyTM UWHTEerpuMpoBaHUs
(cbopmynupoBka TeopeMmbl U 40oKa3aTeNbCTBO IKBUBANEHTHOCTM YCIOBUS 4 NEepBbIM TPEM).

CeoinctBa  BGUEKTUBHbBIX HenpepbiBHO  auddepeHLMpyeMbIX  OTOOpaXeHun C
Heobpawawwmmca B Hynb AkobuaHom. lNMpeobpas3oBaHWe rMagkMx KPUMBbLIX U KOHTYPOB.
KpvBonuHenHble koopanHatel. ®opmyna ons nnowaan obpasa obnactu.

3ameHa nepeMeHHbIX B KpaTHOM MHTerpane (4okasaTtenbCTBO 4SS ABOMHOIO MHTerpana).

3amMeHa nepeMeHHbIX B KpaTHOM MHTerpane (popmynupoBku Teopem 6e3 fokasaTenbCcTBa
1 060oCHOBaHMe reoMeTpUYecKoro CMbICna Moayns u 3Haka sikobmaHa npeobpasoBaHus).

MNonsipHble, cdhepuyeckue, UMNUHApUYeEckne KoopamHatol. Mpumepbl 3aMeHbl NEPEMEHHbIX.

34.

35.

36.
37.

38.

OnemeHTbl Teopuu MNOBEPXHOCTEMN. Hocutene noBepxHOCTW, ToYka MOBEPXHOCTU.
KoopauHaTHble NWHWM Ha MOBEpPXHOCTU.  [OHSATME KpaTHOW  TOYKM MOBEPXHOCTM.
KacaTenbHasi kK KoopAuMHaTHbIM nuHUSM.  Ocobble TOuYkM noBepxHocTW.  nagkue
nosepxHocTU. KacaTenbHas MOCKOCTb K MOBEPXHOCTU, HOpMaribHbIA BEKTOP, HOpMaribHas
npsimasi.

MoBepxHOCTW, 3a4aBaemMble HESBHO. YpaBHEHUE KacaTellbHOM MIOCKOCTU U HOpMarbHOro
BEKTOpa.

MoHsiTWe nnoLlaam nosepxHoctTn. dopmyna ans BblMUCNEHMS NIOLLAAM NOBEPXHOCTM.

OpVIeHTaLl,I/IF-l NnOoBEpPXHOCTNU, OAOHOCTOPOHHME W AOBYCTOPOHHUE NOBEPXHOCTU. KYCO‘-IHO-
rmagkme noBepxHOCTU N NX opuneHTauunA.

OnpegeneHne 1 CyLecTBOBaHME MOBEPXHOCTHbIX MHTerpanoB 1-ro u 2-ro poaos.
CBoKnCTBa MNOBEPXHOCTHbIX WHTErpanoB, NpuMepbl WX BblYUCNEHUA. [1OBEPXHOCTHbIE
WHTEerpanbl  Kak npedenbl  WMHTerpanbHbIX CyMM. WHTerpanbl NO KyCOYHO-rNagKkum
NMOBEPXHOCTAM.

39.

40.

41.

lMoHATHe BekTOpHOro nonsg. AdudpdepeHumnpyemble BeKTOpHbIe Nons. [usepreHumnsa n potop
BEKTOpHOro nons. [loHATME O NOBEpPXHOCTM YPOBHA  byHKUuMK. OpTOroHanbHOCTb
rpagueHTa K MOBEPXHOCTU YPOBHS.

dopmyna Maycca-OcTtporpaackoro: ¢opmynmpoBka OCHOBHOW TeOpPeMbl, 4oKa3aTenbCTBO
dopmynbl Ana cneuuanbHOro knacca obnacten. BbipaxeHne obbema obnactu 4depes
NOBEPXHOCTHLIN WHTerpan. MHoromepHas dopMyna WHTErpUpoBaHUS MO YacTaMm.
NHTepnpeTaums dopmynbl Maycca-OcTporpagckoro B TepMmHax Teopum nonsi.

dopmyna Crokca.

42.

43.

44,

45.

46.

47.

MoHATMe nHTerpana, 3asucsawero ot napametpa. CobCTBEHHbIE MHTErpanbl, 3aBUcsALLNE OT
napameTpa. AuddepeHumpoBaHme No napamMeTpy.

MoHsITWMEe nHTerpana, 3aBucsiLLero ot napameTtpa. Co6CTBEHHbIE UHTErparbl, 3aBUcsLLME OT
napameTpa. IHTerpMpoBaHue no napameTpy.

MoHsATUe uHTerpana, 3aBucaLLero ot napametpa. Co6CTBEHHbIE MHTErparbl, 3aBuUcALLne OT
napameTpa. HenpepbliBHOCTb MO NapameTpy.

PaBHOMepHOe cTpemneHne yHKUMM K npefenbHorn dyHKumn. Kputepuin paBHOMEPHON
CXO0OQMMOCTU B TEPMUHAX (PYHKLMOHANbHbLIX NOCreaoBaTeNbHOCTEN.

HecobcTBeHHble WHTErpanbl, 3aBucsAlWMe OT napameTpa. PaBHOMepHass CXOAMMOCTb.
Kputepun Kown paBHOMEPHON CXO4MMOCTH.

Mpu3Hakn paBHOMEPHON CXOOAMMOCTU  HECOGCTBEHHbIX WHTErpanoB, 3aBUCALUX OT
napameTpa.




48.

HenpepblBHOCTb HECOBCTBEHHOMO MHTErparna rno napameTpy.

49. Teopema 0 co6CTBEHHOM WHTErpMpPOBaHMM HECOBCTBEHHOrO MHTErpana, 3aBuCALEero ot
napameTpa.

50. Teopema 0 HeCOBCTBEHHOM WHTErpMpoBaHMM HECOBCTBEHHOMO UHTErparna, 3aBuUcsLLEero ot
napameTtpa.

51. Teopema o andpdepeHUMpyeMOCTN HECOOCTBEHHOIO MHTErpana no napameTpy.

52. HecobcTBEHHbIE NapaMeTpudeckme UHTerparbl OT HeOrpaHUYeHHbIX OYHKLNA.

53. HecobcTBEHHbIE UHTErparbl OT HeorpaHUYEHHbIX PYHKLWUA U UX OCHOBHbIE CBONCTBA.

+00 .
e SIn X J

54. BbluncneHune nHTerpana X

'0 X
+o00
o _xzd
55. Bbluncnexue nHterpana | ¢ X
0

56. NHTerpanel Ounepa. Mamma-cyHKLMA 1 ee OCHOBHbIE CBOWCTBA.

57. WHTterpanel Ounepa. beta-pyHKkunss n ee ocHoBHble cBolcTBa. COOTHOLLEHWE Mexay
ramma- n 6eta- pyHkUMAMKN drnepa.

58. Onpepenenve paga dypbe ana abconTHO MHTerpypyemon cyHkumun. MNpegnoxeHne o
CTPEMIEHUUN K HYIIO PN )y — 00 UHTErparnos BMaa
b b

59. | f (X)cosyxdx, jf (x) sin yxdx
a a

60. oT abcontoTHO UHTErpupyemon gyHkumm f(x).

61. Jlemma 06 annpokcumaumn.

62. llemma Pumana.

63. Agpo Oupuxne v ero ceonctea. NHTerpan OQupuxne. MNMpuHumn nokanusauun. CxoanmocTb
pagoB ®ypbe AN KycouHo-aAnddepeHUnpyemMbiX OyHKLNIA.

64. CymmnpoBaHune psigoB Pypbe METOAOM CPeaHUX apudPMETUYECKMX.

65. CBovictBa agep Penepa. Teopema o cxogumocTtn cymm deriepa. Teopema Berneptpacca-
CtoyHa 0O npubnuwxeHUn HeNpepbiBHOM Ha oOTpe3ke yHKUuK anrebpanyeckumm
MHOrO4YfieHaMMm.

66. [NonHoTa cucTeM OYHKUMIA B CMbICIie paBHOMEPHOro npubnmkeHnsa. Teopema O NOMHOTE
TPUrOHOMETPUYECKOM CUCTEMBI U CUCTEMBI LieMNbIX HeOTpULUaTenbHbIX cTeneHen x. NonHota
B CMbICNe cpegHero KBagpaTudHoro npubnwkeHus. [lonHOTa TPUrOHOMETPUYECKON
cuUCTEMbl (PYHKLUMN M CUCTEMbI LEeNblX HeOoTpuuaTenbHbIX CTEMNeHen X O MHOXeCTBa
HenpepbIBHbIX PYHKLUNA.

67. MnHnmaneHoe cBOWCTBO KoadpdpumumeHToB Pypbe. HepaseHcTBO beccend. PaseHcTBO
MapceBansa n cneacTens U3 HEro (Crny4vam HeNpepbIBHON PYHKLMM).

68. NouneHHoe anddepeHumpoBaHne psgos Pypbe. lNMpeanoxeHve o nopsigke ybbiBaHUSA

koacppmumeHToB Pypbe npu N - oo . JlocTaTouHOE yCrnoBMe pPaBHOMEPHOM CXOAUMOCTU
paga Pypbe.

KomnnekT 3agay (k KUM Ne3)




wn

10.

11.

12.

13.

14.

15.

16.

17.

18.

no ancumnnuue b1.0.11 Mamemamuyeckuti aHanus3

(HaMmeHoBaHWe ANCLMMINHBI)

[aH yHKLUMOHAMNbHbBIN psg 4-x +l(4_xj2+l( 4‘xj3+ ] (4—xj”+
7x+2 3\ 7x+2) 5\7x+2) 7 2n-1\7x+2

NcenepoBaTtb cxogmMMocTb psiga B Todkax x =0 n x =1.
WccnepoBaTtb cXoAMMOCTb CTEMNEHHOMO paja

(x—2)+%(x—2)2 + L (x-2) +...+n—12(x—2)" b

32

Bbluncnutb ”xln vdxdy , ecnn obnactb D - npamoyronbHuk 0<x<4, 1< y<e.

D
e Inx

N3MeHUTb NopsaoK MHTErpupoBaHns B MHTerpane Idxj f (x,y)dy.
1 0

Mepenas K nonsipHLIM KoopanMHaTam, BbIMUCNNTL ABOMHOW UHTErpan J-J.«/xz + yzdxdy ,ecnu D-|
D

yeTBepTb kpyra x° +y° <a’.
1 1 1
+ +...
1+x* 1+x* 1+x° 1+ x>

ccrenoBaTb CXOAMMOCTL cTeneHHoro paga 1!(x —5) +2!(x—5)2 +3!()c—5)3 +..+nl(x=5)"+...

Haitn obnactb cxogumocTu psga

BbluMCnuTb J‘J‘(cos2 X +sin’ y)dxdy, ecnu obnactb D - kBagpat 0< xsg, 0<y S%T.
D

1-x2

[ f(xy)ay.

xZ

1
N3MeHWUTb NopsaoK MHTErpUPOBaHUA B UHTErparne J.dx
Mepenasa K NonspHbIM KoopAUHAaTaM, BbIYMCIUTL ABOWHOWN MHTerpan “.ln(x2 + yz)dxdy , €cInu
D
D - KOMbLIO MEXAY OKpYyXHocTaMn x° + y> =e” n x° +y’ <e’.
Bbluncnutb I(x—y)ds, roe K - oTpe3ok NpsiMon oT A(O;O) no B(4;3).
K

BbluMCNUTb KPMBONMHENHBIA UHTErpan J.Zxdy —3ydx, ecnn K - KOHTYp TpeyrosibHvKa ¢
K

BEpLUMHaMMU A(1;2), B(3;1), C(Z;S).

MpumeHaa popmyny NpuHa, BblMMCUTL [ = {jz(x2 + yz)dx + (x+ y)2 dy,ecnn C - KOHTYp
C

TpeyrosnbHMKa C BEpLUMHAMM L(l;l) , M (2; 2) , N(1;3) , NpoGeraemblii NPOTUB XO4a YacoBOM

CTPEnKu.

Bblumcnutb I = J.J-(x2 + yz)dS , TAe S - 4YacTb KOHWYECKOM NOBEPXHOCTU z° = x” +y°,
N
3aKnYeHHo Mexay nnockoctamn z=0un z=1.

Mpumensaa dopmyny Ctokca, Hantn [ = szyde +dy + zdz , ecnu C - OKPYXHOCTb
x2+y2 =r*, z=0.

T

5

BblunMcnNUTb KPUBOMMHENHBIN MHTErpan jydx—(y +x2)dy, ecnu K - gyra napa6onsbl
K

y =2x—x", pacnonoxeHHas Haj ocbio Ox 1 npoberaemasi No Xo4y YacoBOW CTPENKY.

BblYMcnuTh Ixzydy —y*xdx ,ecnu x =+/cost, y=+/sint, 0<t<

K



19. MpumeHssa dopmyny MpuHa, BbIMUCANTL I—xzydx+xy2dy, rae C - okpyxHOCTb x” + y> = R?,
C
npoberaemas NPOTUB X04a YaCOBOW CTPESKM.
20. Bbolumenutb nHterpan I = J-J. xzyzzdxdy Mo BEPXHEN CTOPOHE BEPXHEN NMOMOBUHbLI cdhepbl
S
x2+y2+z2=R2.
21. Hantn wnHTerpan ’]]Jc (xcosa+ ycos B+ zcos y)dS , pacnpocTpaHEeHHbIN No NOBEPXHOCTU S

N
Tena, orpaHN4YeHHoro 3TON NOBEPXHOCTbIO.

1 1
arctgx d arctgx dx
& =J y2 =, X #0, BBIMUCTIUTL MHTErpar I & B

22. [Nonb3yscb dopmyron
1 +x Yy 0 X 1 - )C2

0

23. Bblumncnutb nHTerpan dunepa- MNyaccoHa [ = je"‘zdx.
0

24. Bblumcnutb F(S/S) D“(—5/3).
25. Pa3noxuTb B psg ®ypbe nepuoamyeckyto pyHKUm f (x) C nepuogom 277, 3afaHHyio B
WHTepBane (—77‘, IT) ypaBHEHNEM f(x) =/T+x.

26. Pa3noxutb B pag ®Pypbe nepnoanyeckyto dyHKUMIO, 3afjaHHYI0 Ha nonynepuoge [0; 2]

2
ypasHeHuem f (x)= x—%.

00 0o

y [ e SINAX _rsinAx
27. Haiiru 1(k,A) = [e™ . dx w1, (A) =] dx

0 0
2 A

28. Haittw 1(A) = J.e_x ¥ dx ¢ nomoLLblo AndepeHLMpPOBaHIS MO NapameTpy.
0

29. MokasaTb, 4To F(l + pj D"(l ~ pj =
2 2 cos pIT

30. Pa3noxuTb B psg ®ypbe nepuoamyeckyto pyHKUmw f (x) C nepmnodom 2 ,3afaHHylo Ha

cermeHTe [—1;1] ypaBHeHneMm f(x) =x.

31. Pasnoxutb B psg Pypbe nepmogmnyeckyto yHkumo f (x) C nepuogom 277 ,3afaHHyto Ha

cermeHTe [—77; lT] ypaBHeHueM f (x) =e.

Kputepun oueHku:

-OueHKka «OTNMYHO» BbICTaBNSIETCS CTYAEHTY, €CNN OH MOKa3blBaeT BbICOKUIA YPOBEHb 3HAHUN
nporpammHOro MaTepuarna, yMeHne Ucrnonb3oBaTb, NOSyYeHHbIe 3HaHUS NpuY pelleHnn 3agady. Ha
BOMPOCHI OTBEYAET apryMeHTUPOBaHO, yBEPEHHO, NO cyLlecTBy. [laHbl Mc4YepnbiBatoLLMe OTBETbI HAa
TeopeTuyeckme BONpoCkl 1 peLleHa 3agava.

-OLeHKa «XOpOLLO» CTaBUTCS B TOM Cllyyae, eCnv CTyAeHT NoKasbiBaeT 4OCTaTOYHbIN YPOBEHb
3HaHWI NeKUMOHHOro MaTepuana, y4ebHol nutepaTtyphbl, yMEET UCNOMb30BaTh 3HAHUS MPU PELLEHUN
3agay. Ho npu oTBeTE Ha 3Kk3aMeHe 4OMyCcKaeT HEKOTOpbIe NMOrpeLlHoCcTU. Bonpockl Ha ak3ameHe He
BbI3bIBaOT CYLLIECTBEHHbIX 3aTPYAHEHUIA.

-OueHka «y[0OBMNeTBOPUTENbHO» CTAaBUTCA B TOM Cly4vae, ecnv CTyAeHT NokasbiBaeT A0CTaTOuYHbIN
ypOBEHb 3HaHWIA, HO Ha BOMPOCLI OTBEYaeT HEYBEPEeHHO UNu 3aTpyaHsietcss ¢ oTBeTamu. OTBeT
MONHOCTbIO pPacKpbliBaeT OOWH U3 TEeOPeTUYECKMX BOMPOCOB WM YaCTUYHOE OCBSILLEHWE [ABYX
BOMPOCOB. YMeeT peLlaTtb 3a4aun, HO NPy 3TOM B HEKOTOPbIX Cry4asix C HABOASALLMMU BONpOcaMm U
[AOMNONHUTENbHBLIMU YKa3aHUsIMU NpenogaBaTens.



-OueHka «HeydoBNeTBOPUTENbHO CTaBMTCS B TOM CIyvae, €CnuM CTyAeHT He rokasbiBaeT
[AOCTaTOYHbIA YPOBEHb 3HAHWIN, OTBET HE pacKpbiBaeT HU OAMH M3 TEOPETMYECKUX BOMPOCOB WM
4YaCTUYHO pacKpbIT TOMbKO OAMH Bomnpoc. He ymeeT pelwatb 3agayu, Aaxe npu SONONHUTENbHBLIX
ykasaHusix npenogaBarens.



