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PABOYASA NPOMPAMMA YYEBHOW OUCLUUNNUHbBI
B1.0.11 MatemaTnyecku aHanms
Kod u HaumeHosaHue OUCL(UI'IHUHbI 8 coomeemcmeauu ¢ yqeﬁHblM rnriaHom
1. Kog n HammeHoBaHue HanpaBneHUsi NOAroToBKW/cneuManbHOCTU:
01.03.03 MexaHuka 1 matemaTudeckoe MogennposaHue

2. Mpodhunb noaroToBKU/cNeLuanm3auus: KOMMNbHOTEPHbIA UHXUHUPHI B MeXaHUKe CMJIOLWHbIX
cpen

3. KBanudmkauumsa BbinyckHuka: bakanasp

4. ®opma obGyyeHuUA: o4Has

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

6. CocTtaBuTenu nporpaMmmbi:

WawkuH AnekcaHOp MeaHosuyY
Lokmop ¢u3suko- lNpogbeccop
MamemMamu4ecKux HayK

Jlsaxoe Jlee Hukonaeeu4
Lokmop ¢u3suko- lNpogbeccop
MamemMamu4ecKuX HayK

lMonosuHkuH Uz0pb NMempoesuy
Lokmop ¢pusuko- JloueHm
MamemMamu4ecKux HaykK

BuHoepadoea lNasiuHa AHamosibesHa
KaHdudam cpusuko- JoueHm
MamemMamu4yeckux HayK

Bbbikoea Mapusi UcopeeHa
KaHdudam ¢pusuko- HoueHm
MamemMamu4ecKux HayK

YkpauHckul lNasen Cepzeesuy

7. Pekomengosava: HMC ¢-ta [IMM 15 anpens 2022 rona, mpotokoi Ne§

ommMmemKku o NpodneHUU 8HOCSIMCS 8PYHHYIO)

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



9.llenu 1 3apaum y4uebHOM ANCLMNIIUHBI

LlensmMn OCBOEHUS AUCLMNAUHBI _ABASKOTCA: M3YYEHWE OCHOBHbIX MaTeMaTUYEeCKUX MOHATUNA, WX
B3aMMOCBA3N W pa3BuUTMS, a Takke OTBeYallwMx MM MeTOAOB, WCMONb3yeMblX AN aHanuaa,
MOAENUPOBaHNA U peLleHns nNpuknagHbiX 3agad. B 3agaum Kypca maTeMaTtMyeckoro aHanmsa BXOOAT:
pasBuUTUE anropUTMUYECKOrO U JIOTMYECKOrO  MbIWNEHUss CTyOEeHTOB, OBMNageHne MeTodamu
NccneaoBaHUA N pelleHnss MaTeMaTu4eckux 3agad, BolpaboTKka y CTy4EeHTOB YMEHUSI CaMOCTOATENbHO
paclmpsaTb CBOM MaTeMaTMYeCKMe 3HaHUS U NPOBOANTL MaTeMaTUYECKUIA aHaNn3 NpUKNagHbIX 3agad.
Oucumnnuua B1.0.11 MaTtemaTtnyeckun aHanu3 obecneymBaeT npuobpeTeHne 3HaHUA U YMEHUN B
COOTBETCTBMU C roCcyAapCTBEHHbIM 06pa3oBaTernbHbIM CTaH4APTOM, COAENCTBYET (PyHAaMeHTanM3auum
0bpasoBaHusl, HGOPMUPOBAHMNIO MUPOBO33PEHUS U PA3BUTUIO CUCTEMHOMO MbiwneHnst. OHa 3HaKoMuT
CTYOEHTOB C OCHOBHbIMM MOHATUAMM W MeTodamMu Teopun npedenos, AuddepeHunansHOro wu
WHTErpanbHOro ucuucneHmss (YHKUMN OA4HOMO WM HECKONMbKUX AEWCTBUTENbHbLIX MEPEMEHHbIX.
OucuunnuHa sBnsetca 6a3oBOV ANS M3yYeHUs BCEX MaTeMaTUYeCKMX M creuumarnbHbIX AUCUUMINH.
3HaHWSA N npakTU4ecKkne HaeblkK, nonyveHHble no gucumninHe Bb1.0.11 MartemaTudecknin aHanms,
NCNONb3YITCA CTyAeHTaMyM Mpu  u3ydyeHun oblienpodeccMoHanbHbIX OUCUMMIAMH, a Takke npwu
BbINOSIHEHMM KYPCOBbIX M AOMAaLLHUX paboT.

TpeboBaHUsA K pesynbTatam OCBOEHMWS COAEPKAHUSA OUCLIMMINHBI:

Oucumnnunna B1.0.11 MaTtematudecknn aHanmna oOTHocuTCcA K OasoBonm 4actu MatemaTuyeckoro u
ecTecTBeHHOHay4Horo uukna. OHa obecneunBaeT yHOAMEHTanNbHbIE 3HaHMA U (DOPMUPYET YMEHUS U
HaBblKK, HEOOXOOUMbIE 19 N3YYEHUST BCEX MaTEMATUYECKUX OUCLIUMINH.

3aga4ym y4ebHOM ANCUNNIIMHDI:

B pesynbtaTte usyvyeHusa QUCLMNANHBI CTYOEHT AOMKEH:

3HaThb :

OCHOBHbIE MOSIOXKEHUA Teopun NpedenoB W HEMNpepbIBHbIX  (PYHKUUA, TEOpuMM YUCIIOBbIX U
OYHKLMOHAmMbHbLIX PSAAOB, TEOPUN MHTErPanoB, 3aBUCALLUX OT NapameTpa, TEOPMU HeSBHbIX (OYHKUUA 1
ee TMpuUNoXeHWe K 3adadyaM Ha YCMNOBHbIA 3KCTPEMYM, TEOpPMM MOMsi; OCHOBHblE TEOPEMbI
anddepeHLMansHOro U MHTerpasnbHOro UcHNCREHNa PYHKUNN OAHOMO U HECKOSTbKUX NepeMEHHbIX.
YmeTb:

onpenensatb BO3MOXHOCTU MPUMEHEHNS TEOPETUYECKMX MOJNTIOXKEHUA U METOAOB MaTemMaTU4ecKoro
aHanmsa Ons NocTaHOBKN U peLleHUs KOHKPETHbIX NMPUKIaaHbIX 3adady; pellaTb OCHOBHble 3adayn Ha
BblUMCHEHNE npegenioB OyHKUUK, UX AnddepeHunpoBaHMe U WHTErpMpoBaHWe, Ha BblYUCIIEHME
WHTErpanos, Ha pasnoxeHune YHKUUA B pAabl; NPOU3BOAUTL OLIEHKY KadeCcTBa MONyYEHHbIX peLleHni
NpUKNagHbIX 3agad; WUCNonb3oBaTb anrOpUTMUYECKUE MNPUEMbl pelleHns CcTaHdapTHbIX 3adad U
BblpaboTtaTtb CNOCOBGHOCTL FMEOMETPUYECKOrO BUOEHUS (POpManbHOro anmnaparta SUCLMMANHBI C O4HOM
CTOPOHbl W yMeHMe dopmMann3oBatb B TEPMUHAX OUCUUNIMHBLI 3adavn reoMeTPUYECKOro W
aHanNUTUYeCcKoro xapakrepa c Apyrown.

Bnapetb:

CTaHAapTHbIMW MeTogaMuM U MOLENsIMM MaTeMaTUYECKOro aHanmsa U MX NPUMEHEHUEM K PELLEHMIO
npuKNagHbIX 3agav

1. WM3y4yeHMe OCHOBHbLIX MOMOXEHUN Teopun npenenoB W HenpepbiBHbIX OYHKUMA, Teopumn
YMCMOBLIX U (PYHKUMOHANBLHBIX PSOOB, TEOPUM WHTErpanos, 3aBUCALLMX OT napameTpa,
TeopUM HeABHbIX OYHKUUN N ee MPUNoXeHne K 3agavyam Ha YCroBHbIA 3KCTPEMYM, Teopumn
Nnons; OCHOBHbIX TeopeMm AuddepeHuUnanbHOro M UHTerpanbHOro MUcHUCNeHus dyHKUnm
OOHOMO N HECKOJSTbKMX NepeMeEHHbIX;

2. oBnageHwe CcTaHOapTHbIMKM MeTogaMW U MoAendaMu MaTeMaTMyeckoro aHanmsa u Uux
NPUMEHEHUEM K peLLeHN0 NPUKNagHbIX 3agav;

3. npuobpeteHne CnNocoBHOCTM  onpedensaTb BO3MOXHOCTU MPUMEHEHUSA TeopeTU4ecKuX
NONOXeHUN N MeTO40B MaTeMaTMYeCcKoro aHanusa ass NnoCTaHOBKU U peLLeHUst KOHKPETHbIX
npuKNagHbIX 3afay; pellaTb OCHOBHblE 3aJadn Ha BbluMCNEHWe npenenoB (OYHKUWUA, UX
andepeHunpoBaHne U UHTErpMpoBaHuWe, Ha BblYMCMEHWE WHTEerparnoB, Ha pasroXeHue
YHKUMIA B pAabl; MPOM3BOAUTL OLEHKY KayecTBa NofydeHHbIX peLleHui NpuknagHblx 3agay;
MCNONb30BaTh anNropuTMUYECKMEe NpPUEMbl pPeLleHMs CTaHO4apTHbIX 3ag4ad WM BblipaboTaTtb
CMOCOBHOCTb reoMeTpUYecKoro BuAEHWs opManbHOro annaparta AUCUUNIAWHBI C OAHOM
CTOPOHbI U yMeHne opManu3oBatb B TEPMUHAX OMCUMMAMHBLI 3a4a4n reoMeTpu4eckoro u
aHannTN4eCcKoro xapakrepa ¢ opyromu.



10. MecTo yye6HOM ancuunnuHbl B cTpyktype OOIM: [ucumnnuHa oTHocUTCA K ob6s3aTenbHON YacTu
MaTeMaTUYEeCKOro U eCTeCTBEHHOHay4YHOro uukna. [ns OCBOEHWs AMCUUMIIUHBLI CTYOEHT [OrKeH
BNageTb BXOOHbIMWM 3HaHMAMW B OObeMe Kypca MaTemaTukm (AucumnnuHbel «Anrebpa n Hadana
aHanmsa» n «feomeTpusi») cpegHen wkonbl. N3ydeHne gucumnnmiel 61.0.11 MatemaTtuyecknin aHanms
OCYLLIeCTBISieTCS B TECHOM B3aMMOAeNCTBUKU ¢ gucumnnuHamm «Anrebpa», «[uckpeTHaa matemaTuka»,
«MHbopmaTka u nNporpammupoBaHue»,. [OucumnnuHa «Mamemamudyeckul aHanu3» aBNaAeTcs
npeaLwecTsyoWwen U HeobxogMMon AN U3YYEeHUs BCeX MaTeMaTU4ecKux AUCUUNANH U AUCUUNINH
KOMMbIOTEPHOro Uukna y4ebHoro nnaHa

11. NMnaHupyeMbie pe3ynbTaTbl OOYYEHUA NO AUCLUNNUHE/MOAYNI0 (3HAHUA, YMEHUsl, HaBbIKK),
COOTHECEHHble C MNNaHWpyeMbIMM pe3ynbTaTaMuM OCBOEHUS oOGpa3oBaTesibHOW MporpamMmbl
(koMneTeHUMAMU) U UHAMKATOPAMM UX BOCTUKEHUSA:

Kog | Hassanne | Kog(bl) Wnaunkatop(bl) MnaHnpyemble pesynbTaTbl 00y4eHus
KOMMeTeHUu
n
YK- CnocobeH UYK - | AHanusupyeT 3HaTb: OCHOBHbIE NMOMOXEHUSI, 3aKOHbI U
1; | ocywecTtens 1.1. | npobnemHyto cutyaumo | metoabl yHAAMEHTANbHON MateMaTukm u
Tb MOWUCK, Kak cMcTeMy, BbISIBMSISA €CTEeCTBEHHO-MaTeMaTUYECKNX OUCLMNITVH
KpUTUYECKM ee cocTaBnsawLme un A8 NTOHUMaHUA CYLLHOCTW NpoGnembi:
" aHanus3 u CBSA3N MeXQy HUMMU. OCHOBHbI€ NOMOXEHNs1 Teopun Npeaenos u
CUHTE3 NYK - | Ucnonbaysa noruko- HenpepbIBHbIX YHKUNA, TEOPUN YUCINOBLIX U
nHdopmaum 1.2. | MeTogQONOrMYECKNi PYHKLMOHAaMNbHbLIX PSA0B, TEOPUK
n, WHCTPYMEHTapun, WHTerpanos, 3aBUCALLMX OT NapameTpa,
NPUMEHSATb KpUTUYECKM oLeHnBaeT Teopun HesBHbIX PYHKUNA 1 ee NPUNoxeHne
CUCTEMHbIN HaOeXHOCTb UCTOYHMKOB | K 3a4a4am Ha YCNOBHbIN AKCTPEMYM, TEOPUN
noaxopn Aons NMHpopmaumu, nons, OCHOBHbIE TEOPEMbI
peLueHns COBpPEMEHHbIX AnddepeHunansHoro U MHTerpanbHoro
NMOCTaBIEHH KOHLenumn ncuncnenns QyHKLUUN OQHOro N HECKOMbKNX
bIX 3agau dounocodckoro u nepemMeHHbIX.
coumanbHoro xapaktepa | YMeTb: NpuMBOAUTL HAy4HblE MOMOXEHUs U
B CBOEeW nNpeamMeTHOMn dakTel  onsa 0obBOCHOBaHMS  CYLLHOCTM
obnactw. npobnemsol onpeaensTb BO3MOXXHOCTU

NPUMEHEHUS TeopeTUYECKUX MONOXKEHUA U
MEeTOOOB MaTemMaTMyeckoro adanusa pnns
NMOCTAHOBKM UM pelleHNa  KOHKPETHbIX
npuknagHbIX 3ajad; pewaTtb OCHOBHble
3aa4un Ha BblYMCEHMEe npeaenoB YHKLNA,
nx anddepeHumpoBaHne "
WHTEerpupoBaHue, Ha BblYMCneHue
WHTErpanoB, Ha pasfnoxeHne QyHKUMA B
psabl;  NPOM3BOAUTL  OLEHKY  KavecTBa
NONYYEHHbIX pelleHM MPUKNagHbIX 3ajav;
ucrnonb3oBaTb anropuTMuyeckue npuemsbl
peLLeHnsa cTaHgapTHbIX 3ag4ad u BelpaboTatb
CrMOCOBHOCTb  reoOMEeTPUYECKOro  BUAOEHUS
dopManbHOro annapata AUCUUNMUHBI  C
O[HOM CTOPOHbI N YMeHue hopmanusoBaTh B
TepMuHax ANCUUNINHBI 3agauu
reoMeTpuyYeckoro " aHannTN4eckoro
XapakTtepa C ApYyrom.

Bnapetb: coBpeMeHHbIMM npobnemamu
€CTeCTBEHHbIX  Hayk W  MaTeMaTuku,
cTaHdapTHbIMWM  MeTodaMu U MoAensaMu
MaTemMaTU4ecKoro aHanusa n nx
NPUMEHEHMEM K peLleHuo MNPUKIagHbIX
3agad




CnocobeH
NPUMEHSATb
dyHOaMeHT
anbHble
3HaHu4,
NOnyYeHHbI
e B obnactu
mMaTemaTuny
€CKMX "
(vnn)
eCTeCTBEHH
bIX HayK, wu
ncnonb3oBa
Tb WX B
npodeccno
HarbHOWN
AesTernbHOC
™

NOMK | lemoHCTpupyeT 3HaHUA | 3HAEeT: OCHOBHbIE MOMOXEHWUS, 3aKOHbI U

-1.1. OCHOB MeToabl dyHAaMeHTanbHON MaTeMaTuku u
dyHOamMeHTarnbHom €CTEeCTBEHHO-MaTeMaTUYECKNX OUCLMNITVH
MaTemMaTUKn U ANS MOHUMaHUA CYLLHOCTW NPo6BreMbl.
€CTEeCTBEHHO- YMeeT: NpuBOAUTL Hay4yHble MOMOXEHUS U
MaTemMaTU4eCKnx dakTbl  gna 0BOCHOBaHMSA  CYLLHOCTM
aucumnnnuH. Cobupaer, npobriemsl.
aHanuaunpyert u Bnageet: coBpeMeHHbIMM  npobnemamu
cuctemaTmusmpyet €CTEeCTBEHHbIX HAyK 1 MateMaTuKu.
OTEYECTBEHHYIO U
3apybexHyo Hay4yHo-
TEXHUYECKYHO
WHopMaLno Mo
npogeccmnoHasibHomn
TemaTtuke

NOTK | MicnonbayeT ans 3HaeT: OCHOBHble MaTeMaTuyeckmne

-1.2. peLueHns npobnem, NPUNoXeHNA N hnsnyecKkme 3aKoHbI,
BO3HUKaOLWMX B X04e SABNEHNs U NPOLIECChHI, HA KOTOPbIX OCHOBAHbI
npogeccmnoHarnbHom NPUHUUNbI ENCTBUS OOBLEKTOB
JeaTensHOCTU npogeccnoHanbHOM AeaTensHOCTH.
COOTBETCTBYHOLL MM YMeeT: oTtbupaTb 9ddeKTUBHbIE MeToabl
hU3nko- peweHna npobnem, BO3HMKAKOLWMX B XoAe
MaTeMaTU4eCcKun npogeccnoHanbsHOM AeaTensHOCTH.
annapat. AHanuaupyeT u | Bnageer: MeTogamu dom3mnKo-
cuctemaTmsmpyeT MaTemMaTU4ecKkoro  MOAENUPOoBaHWSa  ANS
pesynbTaThl peLIEeHNa eCTeCTBEHHOHAy4HbIX 3afaHun,
COBCTBEHHbIX TUNOBbIX 3agad B pamkax
nccnegoBaHun, npodreccnoHarnbHom OeAaTernbHoCcTn "
npegcrasnseT MeTogamu aHanusa pe3ynbTaToB
mMaTepuansl B BUae MOENMPOBAHMA WU MPUHATUA PELUEeHUs Ha
Hay4HbIX OTYETOB, OCHOBE MOMYyY€EHHbIX pe3ynbTaToB.
nyGnvkaummn,
npeseHTaunm

NOMMK | Kputudeckn 3HaeT: KoHLenumnu HernpepbIBHOIO

-1.3. OLIEHMBAET 1 NnonosHseT | obpasoBaHns B 00MacTU  ecTeCTBEHHO-
3HaHus B obnactu MaTeMaTUYEeCKUX OUCLUMIIVH.
€CTEeCTBEHHOHay4HbIX 1 | YMeeT: ucrnonb3oBaTb cnocoo6bl
MaTemMaTU4ecknx dopmanusaumm npobnem, BO3HWUKaKOLWINX B
aveumnnuH. MNpumensieT | xoge npodeccroHanbHOW AeATeNbHOCTH.
dumamko- Bnapgeet: 6a30BbiIMM TEXHOMOrMAMM MOMUCKA,
MaTeMaTU4eCcKun XpaHeHus 1 npeobpasoBaHnsa MHOPMaLUN.
annapart gns
MogenMpoBaHus
(dbopmanuaaumm)
obbekToB nnu
npoLeccoB peanbHOro
Mupa

NOMK | NMoHMMaeT cywHoCTb 1 3HaeT: CYLWHOCTb U 3Ha4YeHue nHpopmauum

-1.4. 3HayYeHns nHpopmaumm | B pasBUTUN COBPEMEHHOIO

B pa3BUTUM
COBPEMEHHOT0
MHGOPMAaLIMOHHOIO
obLuliecTBa,
coOnogaeT OCHOBHbIE
TpeboBaHus
MHGOPMaLMOHHOM
©e3onacHocTH

NMHOpPMaLMOHHOro obLecTBa; OCHOBbI
paboTbl B NOKanbHbIX U rnobanbHbIX CeTsIX;
OCHOBHble TpeboBaHUsA NH(OPMALMOHHON
6e30MacHOCTN; NpaBOBble OCHOBbI 3aLUNTbI U
Mepbl OTBETCTBEHHOCTM 3a HapyLUEeHUs
rocyaapCTBEHHOWN TalHbl.

ymeerT:

Nnonb30BaTbCs NPOrpaMMHbLIMU METOAaMU
3aWmnTbl MHpopmaumm npm pabote ¢




KOMMNbIOTEPHBIMU CUCTEMAMM U
OpraHn3auMoHHbIMN MepamMun 1 Nnpuemamm
aHTUBUPYCHOW 3aLUNTBI.

Bnageer:

MeTodamu novcka u obmeHa nHdopmaumen
B rrnodarnbHbIX N NOKamNbHbIX KOMMbLITEPHbLIX
CETSAX; TEXHUYECKMMW U NPOrpaMMHbIMU
cpeactBamMy  3aWMThbl  MHoOpMauMM  Npu
paboTe C KOMMbITEPHLIMUA CUCTEMAMM.

12. O6bem AgMcUUNVHLI B 3a4eTHbIX eAUHMLax/yYac. (s coomeemcmsuu ¢ y4e6HbIM MaHoM) —
19/ 684.
dopma NpoMeXyTOHYHOWN aTTecTauumn (3avem/sk3ameH) 3 3a4ema/3 ak3ameHa

13. TpyaoemMKoCTb N0 BUAaM y4ebHom paboThbl

TpyooemMKoCTb
Bua yue6Holt paGoTbl Bcero [No cemecTpam
1 cemecTp 2 cemecTp 3 cemecTp

KoHTakTHasi paboTa 368 128 128 112

nekuum 176 64 64 48

npakTu4eckme 192 64 64 64

B TOM uucrne: | nabopatopHble

KypcoBasi paborta
CamocTosaTtenbHas pabora 208 88 52 68
lMpomexyTovHas attectauuna (0119 108 36 36 36
3K3ameHa)

WToro: 684 252 216 216

13.1. CopepxaHme QUCLUMIUHDI

Ne | HammeHoBaHmne
n/ | pasgena CopepxxaHne pasgena gUCUUNIUHLI
n | AucuMnInHebI

1. Ilekyumn
Oobwwme 1 B .

. BbickasbiBaHus. Onepauun Hag BbickadbiBaHMsiMn. CBOMCTBA
r:;ﬂn”aﬂmqecme onepauui Hag BbiCKasblBaHNAMWN (OOHO U3 CBONCTB 4OKa3aThb).
HeobGxoauMble 2. OnemeHTbl Teopun MHOXecTB. Onepauumn Hag MHOXECTBaMMU.

ANSA N3yyveHns ConcTBa onepauuin Hag MHoXecTBaMu (OOQHO M3 CBONCTB AOKa3aTh).
MaTeMaTn4eckoro CokpalueHHble 0603Ha4YeHnsa ons CyMM, NpOv3BEOEHUN,
aHanusa 06beanHeHW, NnepeceyeHnin.

3. OtobpaxeHus. PyHkumn. Cropbekuna. UHbekums. Bruekuusa. Obpas
MHOXeCTBa npu oTobpaxeHun. MHOXeCTBO 3Ha4YeHUIM OTOBpaXKeHUs.
O6paTtHoe oTobpaxeHune. CyxxeHne oTobpaxeHusi. Komnosnuus
oTobpaxeHun. Mpadmk oTobpaxxeHus.

4. HeonpepeneHHble BbickasblBaHWs. KBAHTOPbI CyLLECTBOBAHNUS U
BCceobLHocTK. MpaBuno oTp1uaHus BbickasbliBaHWS, 3anMCaHHOro C
NoMoLL b0 KBaHTOPOB. Jlorndyeckoe cnegoBaHue. OTpuuaHme
normnyeckoro cnepoBaHuda. Heobxogmmoe ycnosue. [loctatouHoe
ycnosue. O6patHasa Teopema. Heobxoanmoe n gocTaTtoyHOE yCroBue.




10.

11.

12.

13.

14.

MHOXeCcTBO BeLLeCTBEHHbIX Yncesn. AKcMoma NofHOoThI
(HenpepbIBHOCTM) MHOXECTBA BCEX BELLECTBEHHbIX Yyncen. Mogynb
BELLIECTBEHHOrO YMCa 1 ero reomeTpudeckunin cmbicn. CBoncTBa
Moay”ns. N3obpaxkeHne BeLeCTBEHHbIX YnCen 4onyCTUMbIMA
OEeCATUYHbIMKU Spobsimn. MpomexKyTKu.

OrpaHnYeHHble M HEOrPaHUYEHHbIE MHOXXECTBA YMCIOBOW NPSIMOM.
To4Hble rpaHy YMCNOBbIX MHOXECTB. KOppeKTHOCTL onpeaeneHus.
Mepexon K TOYHbIM rPaHsAM B HepaBeHCTBaX.

MeToa matemaTnyeckon nHaykumn. dopmyna GuHoma HetoToHa.

OkBMBaneHTHble MHOXecTBa. CYeTHble MHOXecTBa. CYeTHOCTb
MHOXeCTBa pauMoHarnbHbix Ymicen. Teopema KaHTopa 0 HECYETHOCTM
MHOXECTBA BELLECTBEHHbIX Yncen. MHoXecTBa MOLHOCTN KOHTUHYYM.

MpyHUMN BNOXEHHbLIX OTPE3KOB. Teopema 0O CyLecTBOBaHMN 06LLen
TOYKM CTArMBAIOLLENCS CUCTEMbI OTPE3KOB.

MpyHLKMN BNOXEHHbIX OTPE3KOB. Teopema 0 e4MHCTBEHHOCTH obLuen
TOYKM CTAMMBAKOLLENCS CUCTEMbI OTPE3KOB.

ApudmeTtunyeckoe npoctpaHcTeo R" . OcHOBHbIE onepauuy Hag,
anemeHTamy apudmeTndeckoro npoctpaHcTea R" n nx ceoincTsa.
CkansipHoe npousseneHune Bektopos B R" u ero ceoiictea. Crnyyam
n=1, 2,3. OtobpaxeHns R" — R™. KoopauHaTHble yHKLMM.

CkansapHoe npoussegeHune Bektopos B R" 1 ero ceoictea. Hopma
BekTopa B R" 1 ee cBoiicTBa: HepaBeHCTBO Kolwn-ByHAKOBCKOro-
LLiBapua, OCHOBHble HEpaBEHCTBA AN HOpM. PaccTosiHue mexay
Toukamu B R" u ero ceorictBa. MeTpuyeckoe npoctpaHcTeo R" .
OT1o6paxeHna R" — R™. KoopanHaTHble (OyHKLMUN.

CUMBOIbI “47 "=0” "” PaclumpeHHas Yncnosasi npsmasl.
PaclunpeHune npoctpaHcTBa R". OKpecTHOCTU TOUYEK B MPOCTPaHCTBE
R" 1 Ha yncnosoi npsimoii. OKPECTHOCTUN BGECKOHEYHbIX 31EMEHTOB.
Teopema 0 BNoxeHun okpecTHocTen. CBOWCTBO OTAENUMOCTU NO

Xaycaopady.

Buabl TO4YEK U MHOXECTB B npocCcTpaHCcTBe R". BHyTpeHHFIFl TOYKa
MHOXeCTBa. OTKprTbIe MHOXeCTBa. I'Ipen,eanaﬂ TOYKa MHOXeCTBa.
3aMKHyToe MHOXECTBO. M3OJ‘IVIpOBaHHaF-| TOYKa MHOXXECTBA.

Mpegenu
HenpepbIBHOCTb
PYHKLMA U
oTOOpaXkeHun.
Mpepnen
nocnegoBaTteribHO
CTM TOYEK.

15.

16.

17.

Mpenen oTtobpaxeHus, onpeaeneHHoro Ha MHOXEeCTBE MEeTPUYECKOro
NPOCTPaHCTBA CO 3HAYEHUsIMA B METPUYECKOM MpPOCTPaHCTBE
(onpegenenne no Koww). HenpepbiBHble OTOOpaXeHUs B TOYKe.
Mpeaen otobpaxeHuin R" — R™. KoHeuHble 1 BeckoHeuvHble npeaens..
Mpegen no MHoxecTBy. OrpaHM4YeHHOCTb oToGpaxenna R" — R™,
MMeloLero KOHe4YHbI npegesl B TOYKe, B OKPECTHOCTU 3TOM
TOUKMN.

Mpenen otobpaxeHus, onpeneneHHoro Ha MHOXEeCTBE MEeTPUYECKOro
MPOCTPaHCTBA CO 3HAYEHMSAMW B METPUYECKOM MNPOCTpPaHCTBE
(onpepenenne no Kowwn M ero reomeTpuyeckass TpPaKTOBKa).
HenpepbiBHble 0TOGpaxeHus B Touke. Mpegen oTobpaxenun R" —
R™. KoHeuHble n GeckoHeuHble npenenbl. [Mpeaen no MHOXeCTBY.
EanHCTBEeHHOCTbL Npeaena.

Mpenen otoGpaxkeHns, onpeaenieHHOro Ha MHOXeCTBE METPUYECKOro
MPOCTPaHCTBaA CO 3HA4YeHUsSMU B METPUYECKOM MpPOCTpaHCTBE
(onpepeneHne no Kowwm un ero reomeTpudeckas TpaKTOBKa).
HenpepbiBHble 0TOGpaxeHus B Touke. Mpegen oTobpaxenun R" —
R™. KoHeuHble n GeckoHeuHble npenensl. [Mpeden No MHOXeCTBY.
Kputepun npegena n HenpepbIBHOCTU OTOOPaXXeHUM B TePMUHAX
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KOOPAMHATHbIX (PyHKLUMN.

BeckoHe4yHo Manble B Touke pyHkumm R" — R. CBA3b noHATMSA
BGeckoHeYHO Marnon B ToYKe (PyHKLMM C NOHATUEM Npeaena yHKUMM B
3TON TOuYKe. ApudMeTnYeckme CBoONCTBa 6ECKOHEYHO MarbiX B TOYKE
dyHkumi R" — R. BeckoHeuHo manble oTobpaxeHusa R" — R™.

Mpenen otoGpaxeHns, onpeaenieHHOro Ha MHOXeCTBE METPUYECKOro
MPOCTPaHCTBA CO 3HAYEHMSAMW B METPUYECKOM MNPOCTpPaHCTBE
(onpepeneHne no Kowwm 1 ero reomeTpudeckasd TpaKTOBKa).
HenpepbiBHble 0TOGpaxeHus B Touke. Mpegen oTobpaxenun R" —
R™. KoHeuHble M GeckoHeuHble nNpepenbl. [peden no MHOXECTBY.
ApudmeTnyeckme ceoncTea npegenos otobpaxeHuin R" — R™ u
dyHkumn  R" — R. loHATMe HeonpedeneHHOCTeNn U pPacKpbITUS
HeonpeaeneHHOCTEN.

HenpepblBHOCTL  MOCTOSAAHHOW  (PYHKUUM N OYHKUMU  y = x.

HenpepbIlBHOCTL cTENeHHON (OYHKUMK C HaTypasibHbIM MoKasaTernem.
MHorouneH. HenpepblBHOCTb MHOMOYNeHoB. PaunoHansHas yHKUNS.
HenpepbiBHOCTb  pauuoHanbHbIX  YHKUMA B Touykax obnactu
onpegeneHuns. BbluucneHve npefenoB paumoHarnbHbIX  QYHKUMA
OHOW BELIECTBEHHON NEPEMEHHOMN.

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

MocnenoBaTeNbHOCTU TOYEK B METPMYECKOM NpOCTpaHcTBe. MNoHsTue
npegena nocnenoBaTeNbHOCTY. reomeTpuyeckmn CMbICn
onpegeneHns npegena nocnegoBaTtenbHOCTW. NMocneaoBaTenbHOCTU
Touek B R" «kak otobpaxenims N — R"  Yucnosas
nocnegoBatenbHoCcTb.  beckoHeuHble npegenbl.  KoopawuHaTHble
nocnegoBaTenibHOCTW. CeowncTBa nocnegoBaTenbHOCTEN,
BbiTEKaloWwme n3 obLmx CBOMCTB OTObpaxeHun (apudmeTndeckme
CBOWCTBa MNpedenoB, Mepexoa K npegeny B  HepaBeHCTBaXx,
€[0VHCTBEHHOCTb npeaena, OrpaHNYeHHOCTb cxoaduencs
nocnegoBaTeNbHOCTW,  CBSA3b  MOHATMA ~ OEeCKOHeYHO  Mmarnou
nocnegoBaTenbHOCTU C MOHATMEM npegena nocneaoBaTenbHOCTH).
Kputepuint npegena nocnegosaTtenbHOCTM Todek B R" B TepmuHax
KOOpAMHATHbIX  MOocneaoBaTenibHOCTEN. MpegoenbHas  To4dka
MHOXecCTBa (onpefeneHne N KpUTepun ¢ JokasaTenbCTBOM).

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

CywecTtBoBaHue GeckoHe4YHoro npegena HeorpaHN4YeHHOM
MOHOTOHHOM YMCSTOBOM NOCHeoBaTENBHOCTMU.

YUucno e. OnpepeneHne n KOPPEKTHOCTb onpeaeneHust.

MognocnenosaTenesHOCTb. Teopema bornbuaHo-Beneplitpacca ans
OrpaHMYEHHbIX YNCIOBbLIX NOCea0BaTENbHOCTEN.

MognocnegoBaTenbHOCTb. Teopema bonbuaHo-Benepwtpacca Ans
orpaHMYeHHbIX nocrnegoBaTenbHOCTEN Tovek B npocTpaHctee R
Teopema bonbuaHo-Beneplutpacca B TepMUHax npefenbHbIX TOYEK.

MognocnenosaTtenebHOCTb. Teopema bornbuaHo-Benepwitpacca ans
nocriefgoBaTenbHOCTEN B paclUMPeHHON (DOPMYIMPOBKE.

dyHOamMeHTanbHbIe nocrnenoBaTenbHOCTH. Kputepun Kown
CXOAMMOCTU YMCIOBOW NOCIeAoBaTeNbHOCTHU.

dyHOaMeHTanbHble nocnenoBaTenbHOCTN. Kputepun Kown
CX0AMMOCTU NocrenoBaTenbHOCTeR To4ek B NnpocTpaHcTee R'.
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YHacTuyHble npegenbl nocnegoBatenbHocTU. Teopema bonbuaHo-
BelepwTpacca B TepMumHax 4acTuMyHbIX npegenos. [lepBoe
oripegeneHne  BEPXHEro U HWKHEro npedenoB  4YMCOBOM
nocrnenoBaTenbHOCTU. Teopema o] KOPPEKTHOCTHN nepBoro
onpegeneHns. OKBMBANEHTHOCTb MEPBOro M BTOPOro onpepereHui
(6e3 pokasaTtenbCcTBa).

lMepBoe, BTOpOe onpedeneHnss BEPXHEro W HWXKHEro npenernos
YMCOBOW  MNOCreAoBaTeNbHOCTU.  JKBMUBANEHTHOCTb MepBOro U
BTOPOro onpeaeneHun.

MepBoe, BTOpOE oOnNpedeneHnss BEPXHEro W HWXKHEro npenenos
4YMCMNOBOW  MOCNEAOBATENbHOCTU. OKBUBANEHTHOCTb MEpPBOrO U
BTOpOro onpegeneHuni (6e3 pokasatenbctBa). Heobxogmmoe wn
AOCTaTOYHOE YCrOBUE CXOOUMOCTM YMUCIIOBOW NOCneaoBaTenbHOCTM B
TEPMUHAX BEPXHEIO U HUXKHEro Npeaenos.

Onpepenenne NenHe npegena yHKUMM B TOYKe. OKBUBANEHTHOCTb
onpeaeneHnin Kown v etHe npegena pyHKUUKU B TOUKE.

Mpenenbl hyHKUMM B TOYKE MO NOOMHOXECTBaM, MO HamnpaBfieHUSAM.
Mpumep dyHKUMKM, wuMeloWwen npegenbl B TOYke MO  BCEM
HanpaBneHnaMm, HO He UMeloLLeln Npeaena B 3TON TOYKe.

OpHOCTOpPOHHME  npefenbl  OYHKUUMM  OOHOW  BELLEeCTBEHHON
nepemeHHon. Onpegenenus Kowwu n NeiHe 0g4HOCTOPOHHMX Npeaenos
PYHKUMN OOHOW NepeMeHHon B Touke. Heobxoammoe n gocrtatovHoe
yCroBme CyLlecTBOBaHUA npegena (PyHKUMM OAHOM MEepeMEHHOW B
TOYKE B TEPMUHAX OAHOCTOPOHHNX Npeaernos.

Onpepenenna Kowwn un [eHe HenpepbiBHOCTU OTOOpaXeHus u
PyHKUMM B Todke. Criydan n3onmpoBaHHOM TOYKM U NpeaeribHOM TOYKM
obnactn onpegenenus dyHkuMn. OLHOCTOPOHHSA HENPEepPbIBHOCTb
dyHKUMM  ogHOM nepemMeHHOW. OrpaHW4YeHHOCTb  HEenpepbIBHOM
dyHKuMK. HenpepbiBHasA kpuBas B npocTpaHcTee R".

TeopemMa O coxpaHeHUM 3HaKa HernpepbiBHOW B Touke YHKUUM B
OKPECTHOCTW 3TOW TOYKN.

Mpenen v HenpepbIBHOCTL Cynepno3numnmn yHKLNA.
HenpepbIBHOCTbL TPUTOHOMETPUYECKNX GOYHKLIUIA.
MepBLIN 3amevaTenbHbI Npeden. CneacTaus.

MNepBasa Teopema Bewneplitpacca 0 HenpepbiBHOM Ha OrpaHWYeHHOM
3aMKHYTOM MHOXeCTBe (PyHKLUUU.

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

O606LeHne TeopeM BelepluTpacca Ha criydait otobpaxkeHun R" —
Rm

Teopema BonbLaHo-KoLwmn 0 NpoMeXyToO4YHOM 3Ha4YE€HMM HEMPEPLIBHOW
Ha oTpe3Kke (pyHKLMN OOHOMN NepeEMEHHON.

Teopema BornbLaHo-Kowwm 0 NpoMexXyToO4HOM 3Ha4YeHUM HEMPEPLIBHOM
YHKLMN HECKOMbKUX NEPEMEHHbIX.

Cneactsusa ns teopembl bonbuaHo-Kowwm o npoMeXxyTo4YHOM 3Ha4YeHUn
HenpepbIBHOW Ha OTpe3ke (PyHKUUN OOHON NepeMeHHOMN.

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

Touku paspbiBa (PyHKUUK ogHOM nepeMeHHon. Knaccudukaumna Touek
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65.

paspbiBa. Xapakrtep paspblBOB MOHOTOHHOM PyHKUMK (CrieacTeue u3
TeopeMbl 0 nNpegenax MOHOTOHHOW OYHKLMN).

TeopemMa O HeNpPepbIBHOCTM  MOHOTOHHOW  (DYHKUMW  OAHOWN
nepemMeHHoMN .

Teopema O CyLLeCTBOBaHMM U MOHOTOHHOCTM OBpaTHOM (PyHKUUKN y
MOHOTOHHOM  HEMNpepbiBHOW Ha MpoMexyTke dyHKUMN  OOHOM
nepemMeHHoMN .

CteneHHas yHKUMS OOHOW MEPEMEHHON C  paumoHanbHbIM
nokasatenem. HenpepbIBHOCTb NPU pasnnUYHbIX NokasaTensx.

lMokasaTenbHas (YHKUNSA OOHOM NepeMeHHOW C pauuoHarbHbIM
nokasaTtenem. Teopema O HEMPEPLIBHOCTU MOKasaTeNbHON (PYyHKLUN C
paunoHarnbHbIM NokasaTtenem B To4vke x=0.

Onpegenenve nokasatenbHOM (YHKUUMM OOHOW MEPEMEHHON C
BELLECTBEHHbIM nokasartenem. KoppekTHoCTb onpegeneHns
(dbopmynMpoBKa TeopeMbl U [oOKasaTenbCTBO  CyLEeCTBOBaHUSA
npegena nocrnenoBaTensHOCTH

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

n-—o

OnpepeneHne nokasatenbHOW (PYHKUMWM OLHOW MEPEMEHHON C

BeLLECTBEHHbIM nokasarenem. KoppekTHOCTb onpeaeneHns

(dbopmynMpoBKa Teopembl M [OKa3aTenbCTBO  HE3aBMCUMOCTMU
X, . —

npeaena 1a”}, x UQ, koecoa limx =X, or supa

n— o

nocrnenoBaTenbHOCTH {Xn }).

CsowicTBa NokasaTenbHON OYHKL MM OQHOW NEPEMEHHON (NepevncnunTb
BCe, Aokasatb copmyny a'a” =a""™, x,x,UR).

CsowvicTBa NokasaTenbHON OYHKL MM OQHOW NEPEMEHHON (NepevncnunTb
BCe, AOKa3aTb CBOMCTBO MOHOTOHHOCTW Ha YNCITOBOM NPSIMON).

CeowncTBa nokasaTtenbHOM PYHKLMM OofHOM nepemMeHHon
(nepeuncnnTb BCe, AOKa3aTb HEMPEPLIBHOCTb HA YACITOBOW NPSMON).

CsowicTBa nokasaTenbHON OYHKL MM OQHOWM NEPEMEHHON (NepevncnunTb
BCe, AokasaTb chopmyny (a™)* =a™, x,x,IR).

CeowncTBa nokasaTtenbHON dyHKUMK ofHOM nepemMeHHoN.
Mepeuncnutb BCE, JokasaTtb dopmMynbl

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

X — +00

lima" =0(0<a<l), lima" =+ (0<a<l).
Jlorapudpmunyeckaa gyHkUMs ogHOM nepemMeHHoW. [mnepbonuyeckue
dyHKumMn. CTteneHHas QYHKUMA C BeLECTBEHHbIM MNoKasaTenem.
MokasaTenbHo-cTeneHHas  QyHKuMss. OCHOBHblE  3fieMEeHTapHble
PYHKUMN. OnemeHTapHble QYHKUMW. TeopemMa O HenpepbiBHOCTU
aremMeHTapHbIX QYHKLWA.

BTopon sameyvaTernbHbIN Npeaen.

CnegctBus 13 opmynbl  BTOPOro  3amMedartenbHOro npegena.
AcMmnToTMYECKne hopMysibl ANa nokasaTenbHOW, norapummnyeckon,
CTEMNEHHOW 1 runepbonniecknx pyHKUNN ogqHON NepeMEHHOMN.

Kputepun Kowwu cyulectBOBaHMA KOHEYHOro npegena qyHKuun B
TOYKE.
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PaBHOMepHasi HenpepbiBHOCTb (OYHKUMM Ha MHOXecTBe. Teopema
KaHTopa 0 paBHOMEpPHOW HENPEPLIBHOCTN.

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

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

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

OuddbepeHumans
HO€e nc4YUcrneHne
YHKLMM OOHOWN
BELLECTBEHHOM
nepemMeHHomn
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OudbepeHumpyeMocTb (PyHKLUMN OOHOM BeLleCTBEHHOW nepeMeHHON
B  TOYKe. HenpepbiBHOCTE  andodhepeHumpyemon OYHKUMMN.
OudbdbepeHumnan dyHKUMM B TOYKeE.

MpousBogHaa PyHKUMN OOHOW BELLECTBEHHOW NEPEMEHHON B TOYKE.
Heobxogumoe wn pgocrtaTodHoe ycnoBus  gudddbepeHumpyemocTu
dYHKUMM OOHOW BeLLeCTBEHHOW nepeMeHHOW B Touke. dopmyna,
Bblpaxatwasa anddepeHuman @QyHKUMM OOHOW BeLLeCTBEHHOM
nepeMeHHoOM B TOYKe 4Yepe3 ee npousBogHyr. [OuddepeHuman
He3aBUCMMON nepemeHHon. OQHOCTOPOHHME Npou3BoaHbIe. Kputepuia
CyLLEeCTBOBAHNA MPOM3BOOHOM  (IYHKLUMM OOHOM  BeELLECTBEHHOW
nepeMeHHON B TOYKe B TEPMUHAX O4HOCTOPOHHUX MPOU3BOAHbIX.

feomeTpuyecknn cmbicn anddepeHumnana u nNpons3BogHON YHKLUK
O[IHOW BeLLEeCTBEHHOW NepeMeHHon B Touke. KacaTernbHasa K rpaduky
dyHKUMM B Todke. OOHOCTOPOHHWE KacaTenbHble. BepTukanbHble
KacaTtenbHble.

MponssoaHble 1 anddepeHUmnansl CyMMbl, NPON3BEAEHNSA, YaCTHOro
andpdepeHumpyembix B Touke  (pyHKUMMA  (QokasaTb  TOMbKO
YyTBEPXOEHNE O NPON3BOAHON CYMMbI U NPOU3BELEHUS).

MponssoaHble 1 anddepeHumnansl CyMMbl, NPOU3BEAEHUSA, YaCTHOro
anddepeHumpyembix B TOYKe (PYHKUMW OOHOW  BeLleCTBEHHOM
nepemMeHHon (gokasaTb TONMbKO YTBEPXOEHME O NPOU3BOLHOM
4YacTHOro).

MpounsBoaHas obpaTHOM OYHKLMN OAHOW BELLECTBEHHOW NEPEMEHHOMN.

MponssogHasa CNOXHOM OYHKLMM OOHOW BELLeCTBEHHOW NepeMeHHOMN.
MHBapuaHTHOCTbL hopMbl NepBoro guddepeHumana.

Tabnuua npon3BogHbIX PYHKLUA OOHON BELLECTBEHHOW NEpeMEHHON
(nepeuncnntb Bce hopMynbl, fokaszaTb POPMYnbl ANA NPOU3BOAHbIX
nokasaTtesibHOMW, norapnoMmnyeckon OyHKLNR).

Tabnvua npon3BogHbIX (PYHKUUN OOHOW BELLECTBEHHON MEepeMeHHOWN
(nepeuncnntb Bce hopMynbl, fokaszaTb POPMYnbl ANA NPOU3BOAHbIX
TPUrOHOMETPUYECKNX PYHKLMI).

Tabnvua npon3BogHbIX (PYHKUUA OOHOW BELLECTBEHHON MEepeMeHHOWN
(nepeuncnntb Bce hopMynbl, foKkaszaTb POPMYnbl ANA NPOU3BOAHbIX
06paTHbIX TPUrOHOMETPUYECKNX (PYHKLIMI).

Jlorapudpmunyeckas npoussogHas (pyHKUMM OOHOW BeLLeCTBEHHOW
nepemeHHon. Tabnuua npou3BOAHbIX (MepevYncnuTb Bce OopMyIbl,
AokasaTb opmyny Ans  NpOM3BOAHOW  CTENEHHOW  (PyHKUMK).
MpounsBoaHasa nokasaTenbHO-CTENEHHON OYHKUMMN.

MpounsBoaHble BbICWIMX MOPAAKOB (OYHKUMW OAHOW BeLeCTBEHHOW
nepeMeHHoMN. Tabnuua NPON3BOAHbLIX BbICLLMX nopsiakoB
(nepeuncnntb Bce dopMynbl, gokasaTb opmyny Ansi NPOM3BOLHbIX
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BLICLUNX NOPAAKOB byHkumii Y = d , Y = x° ).

lMpounsBoaHble BbICWIMX MOPAAKOB (OYHKUMW OAHOW BeLleCTBEHHOW
rnepemMeHHoN. Tabnuua NPON3BOAHbIX BbICLLINX nopsiaKoB
(nepeuncnntb BCce dopmynbl, AoKkasaTb bopMyny Ans NpOM3BOAHbIX

BbICLUMX MOPSAKOB yHKLUMM Y = SINX).

MponssoaHble BbICWIMX NOPAAKOB OYHKUMA OAHOW BeLLeCTBEHHOW
rnepemMeHHoN. Tabnuvua NPOnN3BOAHbBIX BbICLUNX nopsiakoB
(nepeuncnntb Bce dopmynbl, AokasaTb bopMyny Ans NPOM3BOAHbIX
BbICLUMX NOPSAAKOB PyHKUMM Y = COSX).

MpounsBoaHble BbICWIKMX MOPAAKOB (OYHKUMW OAHOW BeLeCTBEHHOW
nepemMeHHoN. Tabnuua NPON3BOAHbIX BbICLLINX nopsakKoB
(nepeuncnntb Bce dopmynbl, AoKasaTb opMyny Ans NpOM3BOAHbIX

BbICLUMX MOPAAKOB dyHKUMM Y =1nx).

lMpousBogHble  BbICLWUMX  MOPSAKOB  CyMMbl  (OYHKUMW  OZ4HOW
BeLLEeCTBEHHOWN NepeMeHHOMN.

lMponsBoaHble BbICLUMX MOPSAKOB MpousBefeHns (OYHKUMA OOHOM
BeLLeCTBEHHOW nepemeHHon. dopmyna JlenbHuua.

OudbbepeHumans! BbICLLUMX NOPSAKOB (PYHKLMA OLHOW BeLleCTBEHHOW
nepemMeHHoNn. dopmyna ans BblYUCMEHNS. OTtcyTtcTBME
WHBapWaHTHOCTU popMbl Y AnddpepeHLmnanos BbICLUMX MNOPAOKOB.
OudbepeHumansl  BbICWIMX MNOPAOKOB CYMMbl UM NPOU3BEAEHUs
OYHKUMIA OQHOWN BELLECTBEHHOW NepeMeHHON.

JlokanbHble 3KCTPEMYMbI PYHKLMI ogHomn BeLleCTBEHHOM
nepemeHHon. Teopema depma 0 HEOOXOLMMOM YCOBMM FIOKaNbHOro
aKkcTpemyma. Kputmnyeckme ToUKu.

Teopema Ponns.

Teopema JlarpaHxa 0 KOHEYHbIX NpUupaLLeHnax.

Cnepncteust n3 Teopembl JlarpaHxka 0 KOHEYHbIX NPUPaLLEHUSX.
Teopema Kowm 0 KOHEYHbIX NpUpaLLeHnNsIX.

PackpbiTne HeonpegeneHHocTen no npasuny Jlonutans.

MHorouneH Tewnopa pgna  QyHKUMM  OOHOM  BeLeCTBEHHOW
nepemeHHon. dopmyna Tennopa € OCTAaTOYMHbIM 4YNIEHOM B dhopme
MNeaHo.

EonHcTBeHHOCTL npeactaBneHnss Tewunopa ana  (OyHKUMA  OL4HOW
BELLECTBEHHOW MepemMeHHon. PasnuuHble crnocobbl npeacTaBreHus
dyHKUMM no ¢opmyne Teunnopa. BblgeneHwe rnaBHOM 4Yactu W
BblYMCIIEHNE NPEeaenos.

dopmyna Tennopa ¢ ocTaTouHbIM YneHoM B coopme JlarpaHxa n Kown
ans yHKUMA OHOW BeLeCTBEHHOW NepeMeHHOMN.

Kputepun HecTporon MOHOTOHHOCTM  AuddepeHunpyemMon Ha
npoMexyTke  (OYHKUMM  OOHOW  BELLECTBEHHOW  MepeMeHHOMN.
[ocTtaTo4yHoe ycnosue CTpOron MOHOTOHHOCTH.

HoctaTtoyHoe ycnoBme akcTpeMyma (YHKLMUM OOHOW BeLleCTBEHHOM
nepeMeHHON B TOYKe B TEPMUHAX CMEHbI 3HaKa NPou3BOAHOMN.

[ocTaToyHoE ycrnoBue 3JKCTpeMyMa (YHKUMW OLOHOW BeLleCTBEHHOW
nepemMeHHon, MeloLLEeN MPOU3BOAHbIE BbICLUNX NOPAOKOB.

100. BbINyknocTb (PYHKUUMM OOHOW BELECTBEHHOW NepeMeHHOW Ha




npomexytke. Heobxogmmoe u [OCTaTOMHOE YCIOBME HECTPOromn
BbIMYKNOCTU AndepeHumnpyeMon Ha MpoMexyTke (pyHKuumn B
TepMMHAX MOHOTOHHOCTM npousBogHon. Cneactene 06 ycnosum
BbIMYKSIOCTU B TEPMUHAX BTOPOM Npou3BoaHON. [loctaTtouHoe ycrnosue
CTPOrou BbIMYKNOCTW.

101. BbINyknocTb (PYyHKUUM OOHOW BELECTBEHHOW NepeMeHHOW Ha
npomexyTtke. Heobxogmmoe u [OCTaTOMHOE YCIOBME HECTPOrom
BbINYKNOCTU  audpepeHumMpyeMon Ha MNpoMexyTke qYHKUUM B
TepMUHaxX KacaTernbHOMW K rpadouky dpyHKUUK.

102. Toukmn nepermba  yHKUMM  (rpadmka  PyHKUMM)  OLHON
BELLECTBEHHON nepemeHHon. Heobxogmmoe ycnoBue nepermba.
HocTaTtoyHoe ycnosue neperunba.

103. AcuMNTOTbI PYHKUUN OOHOMW BELLeCTBEHHON NepeMeHHON.

104. ®OyHKUMKM  ogHON BeLLLeCTBEHHOWN nepemMeHHon, 3afaHHble
napameTpuyecku. BbluncneHne npou3BOAHLIX MEPBOr0 U BbICLUUX
nopsgkoB. OcobeHHOCTM UccneaoBaHus.

HeonpeaeneHHbin

105. ToHATre nepBoobpasHOn Ha NPOMeEXyTKe OYHKLUN U

viHTerpan - HeornpeaerneHHoro uHTerpana.

YHKLMM OOHOWN

BELLLECTBEHHOW 106. OcCHOBHble METOAbI MHTErPUPOBAHNSA (MHTErpUpPOBaHUE

nepemMeHHoun NOACTaHOBKOM U MO YacTaM).

ITSTF,GVTSZ%GMOCT" 107. WHTerpupyemocTb OYHKLNI no Pumany. OnpegeneHue
. onpeaeneHHoro nHterpana PumaHa B TepMUHAX MHTErparnbHbIX CyMM

CPYHKLMY OAHOW PumaHa. [eomeTpuyeckuii CMbICT WHTErpanbHoM cyMmmbl PumaHa.

BELLIECTBEHHOM NHTerpmpyeMocTb OyHKLUKN, MOCTOSAHHOW Ha OTpe3sKe.

nepemMeHHoOn Ha

oTpeske. 108. OrpaHM4YeHHOCTb WHTErpupyemMon Ha oTpeske dyHkumn. [Npumep

OnpeaeneHHbin
nHTerpan PnumaHa

OorpaHUYeHHON (PYHKUUKN, HEMHTEerpnpyemon no Pumany.

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

110. MoHoToHHOCTE cymm [apby, oueHka pasHocTen cymm [dapby npwm
n3menbvYeHun pasbuneHns. HepaBeHcTBa NS BEPXHUX U HUKHUX CYMM
Hapby pasznunyHbix pazbneHun. OrpaHnyeHHoCTb cymm [ap6by.

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

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

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

114. OcHoBHasi TeopemMa O HeobXoAMMOM W [OCTAaTOYHOM YCROBUM
WHTErpMpyeMocT no PumaHy orpaHu4yeHHOW Ha oTpeske PyHKuun (B
TepMuHax cymm [Japoy).

115. NHTerpupyemMocTb HenpepbiBHLIX W MOHOTOHHbIX Ha OTpeske
PYHKLMNA.

116. [ocTtaToyHOe ycrnoBuMe WHTErpMpyeMOCTU paspbiBHOW YHKUUN.
Cneacrtsus. Mpumep  uHTerpupyemon  OYHKUUK,  NMEIOLLEN
6GEeCKOHEYHO MHOrO TOYEK paspbiBa.

117. WNHTerpupyemocTb crioxHom pyHkuun. Cnegcrame.

118. lpocTenwme cBoncTBa oOMNpedeneHHoro uHTerpana PumaHa
(MMHENHOCTb, NHTErPUPYEMOCTb NPOU3BEAEHNS, UHTETPUPYEMOCTb Ha




nogMHOXeCTBax, agaAnTUBHOCTb ONpeaernieHHoro nHrerpana).
119. CeoWncTtBa uHTerpana PumaHa, cBA3aHHble C HEpaBEHCTBAMN.

120. Teopema O cpegHeEM 3Ha4YeHUW ONA ONpederieHHOro WHTerpana
Pumana.

121. WHTerpan c nepemMeHHbIM BEPXHUM npenenom. HenpepbiBHOCTb
WHTerpana c nepemMeHHbIM BEPXHUM Npeaeriom.

122. WHTerpan c nepemMeHHbIM BEPXHUM npegenom.
OndbepeHumMpyeMoCTb  UHTErpana C  MNepemMeHHbIM  BEPXHUM
npegenom. CyuwecTBoBaHMe nepBoobpasHON Yy HEMpPepbIBHONM Ha
npomexytke  dyHkumn.  OudpdepeHuupoBaHve  uHTerpana c
nepeMeHHbIM Npeaenom.

123. dopmyna HbloToHa-JlenbHuua. MeToabl BbIYUCNEHUSI
onpedeneHHoro uHTerpana (MHTerpupoBaHWe MNOACTAHOBKOM M MO
yacTtam).

HecobcTBEHHbIN
WHTerpan ot
YHKLMM OOHOWN
BELLECTBEHHOMN
nepemMeHHomn

124. HecobCcTBEHHblE  WHTErpanbl MNEepBOroO WM BTOpPOro  poga.
OnpegenexHve, npumepsbl. MaBHOe 3Ha4yeHne HecobCTBEHHOro
nHterpana. Kputepuin Kowm cxoanmocTn HeCOBCTBEHHOrO UHTErpana.
ABconTHas 1 ycrnoBHasa CXoaNMOCTb.

125. O6wwnin nNpu3Hak cpaBHEHWS ONA HeCOOCTBEHHbIX WHTErpanoB B
dopMe HepaBeHCTB 1 B nNpeaenbHon opme.

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

127. lMpusHak Oupuxne-Abens cxoanmMocTn HeCOOCTBEHHOro MHTerpana.

128. 3ameHa nepeMeHHOW W  UHTerpupoBaHWe MO YacTaM B
HeCOOCTBEHHbIX MHTErpanax.

OuddepeHumnans
Hoe ucuyucneHune
OYHKLUIA MHOTUX
BELLEeCTBEHHbIX
nepeMeHHbIX

129. Onpepenexve N-mepHoro eBknupoBa npoctpaHcTBa E. OCHOBHblE
noHATMA 1 onpegeneHus. CeonctBa  pacctosHna B E.
MocneposaTensHOCTM Todek B E. Cxoaswumecs nocnegoBarteribHOCTH
n mnx ceovictea. Kputepuin Kowm cxogmmocTy nocriefoBaTeribHOCTU
Toyek B E. Teopema BbornbuaHo-BenepwTtpacca. NpegensHble TOYKM
MHOXecTBa. OTKpblTble U 3aMKHyTble MHOXecTBa. Onepauus
3amblkaHus. KomnakTbl B E.

130. PyHKUMM HECKOMNBKNX AEUCTBUTENBHBLIX NepeMeHHbIX. OnpeaeneHune
npegena ¢yHkuun B TOouke. ApudMeTnyeckue CBOWCTBa npenenos
GyHkumin. Kputepmii Kolwm cyllecTBOBaHWS KOHEYHOro npegena
YHKUMM N nepeMeHHbiX. [loBTopHble npegesnbl. HenpepbiBHOCTL
dyHKUMM N nepeMeHHbIX. ApudmeTndeckse  onepauun  Hag
HenpepbiBHbIMKU ~ YHKUMSAMNU. CBOWCTBA HEMPEpPbIBHbIX  YHKUUNA
(Teopema 006 yCTOMYMBOCTM 3HakKa, TeOpemMa O [MPOXOXOEHUM
HenpepbIBHON (PyHKUMM 4epe3 nboe MNpoMEXyTOYHOEe 3HavyeHue,
Teopema BenepwTtpacca). PaBHOMepHas HenpepbiBHOCTb OYHKLUW.
Teopema KaHTopa.

131. YacTHble npousBogHble (PYHKUMM  HECKOMBKUX  NepeMeHHbIX.
OndpdepeHumpyemocts B Touke. CBA3b AMddEpeHLMpyeMOCT C
CyLLEeCTBOBAHMEM YacCTHbIX MPOU3BOAHbLIX. [[€OMETPUYECKUN CMBbICH
ycnosua  gudppepeHumpyemMocty B criydae  OYHKUMM  OBYX
nepemMeHHbIX. [locTaTouHble  ycrioBusi  AMddepeHUMpyemMocCTy.
MoHatve  aundppepeHumana. duddepeHunmpyemocTb  CITIOXHOW
OYHKUMM N MHBApUaHTHOCTbL (OOPMbI MepBoOro AunddepeHumnana.
lMponssoaHasg no HanpasneHuwo. MpagueHT.

132. YacTHble npousBodHble N AnddepeHumnansl BbICLLUMX MNOPSLOKOB.




Teopema 0 paBeHCTBE CMeLLaHHbIX Npon3BoaHbIx. Popmyna Tennopa
Ons PyHKUUIA HECKOMNbKMX NepeMEHHbIX C JONOSTHUTENbHbLIM YrEHOM B
dopme JlarpaHxka u [lleaHo. Popmyna KOHEYHbIX nNpupalleHuin wn
cneacTeus U3 Hee.

133. JkcTpemMyMm YHKUMM HECKOMNbKUX nepeMeHHbIX. Heobxoaumoe
yCcroBMe 9KCTpeMyma B TepMuMHax nepeoro AnddepeHumana.
[ocTaTouyHble YCNOBUsSi CTPOroro aKcTpemyma. Ycrnosue, 4OCTAaTOYHOE
AN OTCYTCTBMSA 9KCTPEMYyMa B TOYKE.

134. HesBHble pyHKUUKN. Teopema 0 HesBHbIX DYHKUMSX, onpeaensemblx
OQHUM ypaBHeEHVEM (6es  pokasaTenbcTBa). BbluncneHve
NPOU3BOAHLIX  HEesBHbIX  (PYHKUMK, onpefenseMblXx  CUCTEMOW
ypaBHeHuU. AkobuaH cuctembl OYHKUUA. BblumcneHne npovsBoAaHbIX
HeABHbIX (PYHKLUNIA, onpeaensemMblX U3 CUCTEMbl YPaBHEHWUIA.

135. OTobpaxeHns n3 E B E. npegen oTtobpaxeHus, HENpPepbIBHOCTb
oTobpaxeHusa. OtobpaxeHunsa, guddepeHuMpyemMmble B  TOYKE.
OndbepeHunan otobpaxeHus. MaTpuua nponsBogHON 0TOBpaxeHus.
HenpepbiBHO auddepeHunpyemoe oTobpaxeHne. HenpepbiBHas
ondbdepeHUMpyemMocTb  KoMno3mumm oTobpaxeHuin. Teopema 006
OTKPbITOCTU OOpasa OTKPbITOrO MHOXECTBa B Crlydae HenpepbiBHO
anddepeHunpyemoro otobpaxeHms ¢ HepaBHbIM HyIO sikobuaHom.
Teopema 006 obpatHom oTOoOpaxeHun. dopmynbl  3aMeHbl
nepemMeHHbIX. lMonsipHasa 3ameHa.

136. YcnoBHbIi 3kcTpeMyMm. MeTon HeonpedeneHHblX MHOXUTENEN
JlarpaHxa.

Yucnosble pagbl

137. Yucnoeon psgag. CxogumocTtb. Cymma 6GeckoHeYHO ybbliBatoLLen
reomeTpuyeckon nporpeccun. Kputepun KoM cxogMmocTy YMCIoBOro

psiaa.

138. Cneagcteua wu3 kputepmss Kowm CxOQMMOCTM YMCMOBOrO psda.
Heobxoanmoe ycnosue cxogmmocTu. NapmoHunyeckuin pag. OctaTok
4YMCOBOro psaa.

139. CxoaunmocTtb noboro omMKCMpoBaHHOIO ocTaTka CxoAsLlerocs psaa.
Heobxoanmoe 1 [octaTtodHOe YCrNoBME CXOAMMOCTM B TepMUHax
ocTaTka.

140. Yucnosble psagbl ¢ HeoTpuuaTenbHbiMU YneHamn. Heobxogmumoe n
[OCTaTO4YHOE YCroBME CXO4MMOCTU. WHTerpanbHbii npusHak Kowun-
MaknopeHa CXOAMMOCTM YUCMNOBOrO psiga C  HeoTpuuaTenbHbIMU
yneHamun. OB06LLEHHBIV FAPMOHMYECKUI pAa.

141. Tpu3Hakm CpaBHEHUS  CXOANMOCTMU yncroBoro psga  cC
HeoTpuUaTENbHBIMK YNeHamn B (oOpMe HEPABEHCTB M B NpeaenbHon
dopme. YacTHble NpU3Hakn cpaBHEHUs] (CpaBHEHME C 06O06LLEHHBIM
rapMOHMYECKUM PSIAOM).

142. Yucnosble psgbl ¢ HeoTpuuatenbHbiMn YyneHamn. Heobxogmumoe n
AocTtaToyHoe ycnosue cxogmmocTtu. MNpusHak Janambepa cxogmmoctu
YMCMOBOro psiia C NOSOXUTENbHLIMU YfieHaMn B oopMe HEPaABEHCTB U
B npegenbHon cdopme. [lpusHakm Paabe wn [aycca (6es
AoKasaTtenbcTea).

143. Yucnosble psagbl ¢ HeoTpuuaTenbHbiMU YneHamn. Heobxogmumoe n
poctatoyHoe ycrnoBue cxogumocTu. [lpusHak Kowwm cxogmmocTu
UMCMOBOrO psida C HeoTpuuaTenbHbIMKM - YneHamm B dopme
HepaBeHCTB U B npeaenbHon dopme. NpusHakn Paabe mn MNaycca (6e3
JokasaTtenbcrea).

144. lNpeobpasoBaHue Abens. MNpusHakn Oupuxne n Abens cxogumocTn




3HaKoMepeMeHHbIX  psaoB. MpusHak  JlembHuua  cxoouMoCTH
3HakoudepegaytoLeroca psaa.

145. JlnHeliHOe CBOWCTBO cxoasumxcs psgo. CoyeTaTenbHOe CBOWCTBO
cxogsawerocs paga (CymmmMpoBaHMe nadkamu).

146. ABconoTHO  cxogsiwmecss  uucroBble  psagbl.  Teopema o
nepecTaHoOBKe 4NeHOB abCONITHO cxoaslierocs psaa.

147. Teopema 0 NepeMHOXeHNN abCOMOTHO CXOAALLMXCSA PSLOB.

148. Teopema PumaHa o0 nepecTtaHOBKE 4YNIEHOB YCIOBHO CXOASALLErocs
psga.

dDyHKUMOHanNbHbIE
nocnegoBaTeribHO
cTn U
OyHKUMOHanNbHbIE
pagbl

149. lMoToveyHas W paBHOMEpPHas CXOAUMOCTb  (PYHKLMOHAmNbHbIX
nocnegoBartenibHocten n psagos. Kputepunm Kowwn  paBHOMepHOM
cxogumocTtn. Heobxogumoe ycnoBuMe paBHOMEPHOM CXOOUMOCTM
dyHKUMOHanbHOro  psga. Kputepuin  paBHOMEPHOW  CXOOUMOCTM
PYHKUMOHaNbLHOro paga B TepMmHax octatka. MaXopaHTHbIM Npu3Hak
Bewnepwtpacca pPaBHOMEPHON  CXOAUMOCTU  (PYHKLUMOHAIbHbIX
nocnegoBaTenbHOCTEN U PAOOB.

150. lMpusHak [Oupuxne paBHOMEpPHOM CXOOUMOCTM (PYHKLUOHANbHOMO
psaga. MNMpusHak Abens.

151. TMo4neHHbIN nepexon K npegeny dYHKUMOHaNbLHOM
nocrnegoBaTesibHOCTM U PYHKUMOHaNbHOro psda. HenpepbiBHOCTb
CYMMbl  paBHOMEPHO  CXoAsullerocss  (PyHKUMOHaANbLHOrO  psaa,
COCTOSILLEro 13 HenpepbIBHbIX PyHKUUN. Teopema OuHu.

152. lMouneHHoe WHTerpuposaHve YHKLMOHANMbHbIX
nocnegoBaTenbHOCTEN U PSAOB.

153. lMo4neHHoe anddepeHumpoBaHmne PYHKLMOHAMNBHbIX
nocrnenoBaTesflbHOCTEN N PSIA0B.

CTteneHHble psabl

154. OnpepeneHue cteneHHoro psga. Teopema Kowun-Agamapa.

155. Teopema o paguyce CXOOUMOCTU CTEMNEHHbIX PAOOB, MOMyYeHHbIX
NOYNIeHHbIM anddepeHUNpoOBaHNEM U MHTETPUPOBAHMEM CTEMNEHHOO
psga. Cneacreue.

156. BeuiecTtBeHHO aHanuTnyeckue PYHKLMM. EanHCTBEHHOCTL
pasnoxeHusi B cteneHHon psa. Pag Tewnopa. MNpumep 6eckoHeYHO
andbepeHumMpyeMon HeaHaNUTUYECKON (PYHKLMN.

157. Heobxoammoe n goctaTovyHOe YCroBUE PasfoXMMOCTU PYHKUUK B
CTEMNEHHOW psaa B TEPMUHAX OCTATOYHOro yreHa copmynel Tennopa.
[ocTtaTo4yHoe ycnosue pasnoXXMMoCTN (PYHKLMN B CTEMNEHHOWN psaL.

158. PasnoxeHve B pag Tewnnopa nokasaTesribHOW, TPUFOHOMETPUYECKNX
PYHKLMNA.

159. PasnunyHble hopMbl OCTaTOYHOro uneHa (MHTerpanbHas dopma,
dopma JlarpaHxa, popma Kowun).

160. BuHOMManNbHbLIN paa.

161. PasnoxeHue yHKUUN B CTeNeHHble psaabl MeTodamMu nogcTaHOBKM,
NnoYvsIeHHOro anddepeHUnpoBaHua N MHTerpuposaHus. PasnoxeHne B
psaa Tennopa norapudpmMmmyeckon pyHKUMKN. PasnoxeHne B CTENEeHHON
pag rmnepbonumyeckux oyHKUNN, PyHKLMK arctg X.

KpuBonuHenHble
NHTErpanbl

162. HenpepbiBHas kpuBas B €BKNNMOOBOM MPOCTPaHCTBE, napameTp




KpuBon. HenpepbiBHO auddpepeHunpyemast kpusas. KpaTHble wn
npocTble  TOYKM kpuson. [lpoctaa kpuBas. [donycTumble
npeobpasoBaHusa napameTpa. OpueHTtaumsa kpmon. Cymma KpuBbIX.

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

164. AHanor TeopeMsbl JlarpaHxa 0 KOHEYHbIX NpupaLleHnax afs BeKTop-
OYHKUMN.

165. lNMoHATMe panuHbl Ayrn KpuBOoW. TeopemMa O CNPAMASEMOCTU
HenpepbIBHO AnddepeHLMpYyEMON KPUBOW N OLEeHKaxX OMNHbI KPUBOWA.

166. Teopema O MNEepeMeHHOW AnvHe [Oyrn KPUBOW  HenpepbiBHO
andbdepeHumpyemon kpmson. Crneacteus.

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

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

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

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

M
)KipaaHa 171. KBagpupyemble MHOXeCTBa Ha nrockoctn. MHoXecTBa nnowaam
PAaHA. Hynb. Kputepuin kBagpupyemocTtu. KBagpmpyemMocTb purypsl, rpaHuLa
KOTOPOW COCTOUT N3 OAHOMN UITN HECKONBbKUX CNPAMIISIEMbIX KPUBbIX
172. Mapannenenuneg. Mepa napannenenunega. BepxHsass M HMXHASNA
mepbl XXopaaHa MHoxecTBa B R" . MamepumocTb MHOxecTBa. Mepa
>Kopaana. CeorictBa mepbl YKopaaHa. MHoXecTBa Mepbl Hyrb.
KpaTHbl
szerpa?'lbl 173. OnpepeneHune kpaTHOro HTerpana PumaHa no napannenenvnegy v

Ha U3MepPUMOM MHOXecTBe. [pU3HaKU UHTErpupyeMocTn (yHKUUN u
CBOWCTBA KpaTHOro uHTerpana.

174. CsepeHune KpaTHOro MHTerpana K NoBTOPHOMY (C AOKa3aTenbCTBOM
ONs ABOVHOro nHTerpana).

175. ®opwmyna NpuHa.

176. YcnoBuss He3aBMCMMOCTU KPUBOSIMHEWHOrO WHTerpana oT nyTu
WHTErpMpoBaHus (OpMynvMpoBKa TeOpeMbl W  OOKa3aTenbCTBO
9KBUBANEHTHOCTU NEPBbIX TPEX YCITOBUN).

177. YcnoBusa He3aBUCUMOCTU KPUBOSIMHEWHOrO WHTerpana oT nyTu
WHTErpMpoBaHus (POpMyrnvpoBKka TeopeMbl W [AoKa3aTenbCTBO
9KBUBANEHTHOCTU YCNOBUSA 4 NepBbIM TPEM).

178. CsonctBa OUMEKTUBHbIX HenpepbiBHO  AnddepeHumnpyemMbix
oTobOpaxeHnn ¢  Heobpalwawwmmcss B Hynb  sskoBrnaHoM.
Mpeobpa3oBaHne rnagkux KpuBbIX M KOHTYpoB.  KpuBONuMHeNrHble
KoopavHaTbl. Popmyna ansa nnowaam obpasa obnacrtw.

179. 3ameHa nepemeHHbIX B KpaTHOM WHTerpane (gokasaTtenbCTBO ANA
OBOVHOro nMHTerpana).

180. 3ameHa nepemeHHbIX B KpaTHOM uHTerpane (hopmynmpoBKu
TeopeMm ©0e3 pokasatenbctBa W OOOCHOBaHWE reOMETPUYECKOro
CMbICra Moaynsa 1 3Haka sikobmaHa npeobpasoBaHns).

181. lNonspHble, chepuyeckne, uunuHapmndeckme koopauHatel. MNpumepsl
3aMeHbl MepeMeHHbIX.




lMoBepXHOCTHbIE
WHTerpansl

182. OnemeHTbl Teopun noBepxHocTen. HocuTernb NOBEPXHOCTU, TO4Ka
noBepxHocTn. KoopauHaTHble nuMHMM Ha noBepxHocTU.  [loHATue
KpaTHOM  TO4YkM noBepxHocTW.  KacaTenbHas K KOOpAWHATHbIM
nuHuaMm.  Ocobble TOYKM MNOBEPXHOCTU.  [Magkne MnOBEpPXHOCTM.
KacatenbHas nnockocTb K MOBEPXHOCTW, HOPMarbHbIN BEKTOP,
HOopManbHasa npsmMas.

183. lNoBepxHOCTW, 3adaBaeMble HESBHO. YpaBHEHWE KacaTellbHOW
NIOCKOCTU M HOPMaInbHOro BEKTOpa.

184. TMoHATWe nnowaan nosepxHocTn. dopmyna AnNd  BblMMCNEHUNA
nnowagn NoBepPXHOCTU.

185. OpueHTaumMs noBepxHOCTH, OAHOCTOPOHHME W [OBYCTOPOHHUE
noBepxHOCTU. KyCOYHO-rnagkne noBepXHOCTUN N X OpUEHTaLMS.

186. OnpeaeneHve n cyLLecTBOBaHNE NOBEPXHOCTHbIX WHTerpanoe 1-ro
n 2-ro pogoB. CBONCTBa NMOBEPXHOCTHBLIX MHTErPanoB, NpUMeEpbl UX
BbluMCreHUsi. [1OBEPXHOCTHbIE WHTEerpansi Kak npeaensbl
MHTEerpanbHbIX CyMM. VHTerpanbl no KyCOYHO-TNaakuM NOBEPXHOCTSIM.

OneMeHTbI TEOPUN
nons

187. TNoHATue BekTopHOro nong. OuddepeHuupyemblie BEKTOPHbIE MONS.
OunBepreHuns n poTtop BeKTOpHOro nosns. [oHATME O NoBEpXHOCTU
YpOBHA  (pyHKUMM. OpTOroHanbHOCTb rpaguMeHTa K MNOBEPXHOCTU
YPOBHS.

188. ®opmyna [raycca-Octporpaackoro: dopMynMpoBKa OCHOBHOW
TeopeMmbl, AoKasaTenbCTBO (OPMYynbl ANA  cheumanbHOro Knacca
obnacten. BblpaxeHne obbema 06nacTM 4Yepe3 MNOBEPXHOCTHbIN
uHTerpan. MHoromepHass dopMyna WHTErpupoBaHUA MO YacTaM.
UHtepnpetaums dopmynbl [aycca-OcTporpagckoro B TepMUHaX
Teopun nons.

189. ®opmyna Crokca.

WHTerpanel,
3aBucsLLME OT
napameTpa

190. lNMoHATne wuHTerpana, 3aBucswero ot napameTtpa. CobCTBEHHble
MHTerpanbl, 3asucsawune OT napameTpa. OuddepeHunmpoBaHue Mo
napameTpy.

191. lMoHATne wuHTerpana, 3aBucswero ot napameTtpa. CobCTBEHHble
WHTerpanbl, 3aBuUcsWMe OT napameTpa. WIHTerpupoBaHue no
napameTpy.

192. TNoHATHe wHTerpana, 3aBucswero ot napameTtpa. CobOCTBEHHble
WHTEerpanbl, 3aBuUcslME OT NapameTpa. HenpepbiBHOCTL MO
napameTpy.

193. PaBHOMepHOe cTpemneHue yHKUMM K npefenbHon  (OyHKUUN.
KpuTepunn paBHOMEPHOW CXOAMMOCTU B TEPMUHAX (PYHKLMOHANbHbIX
nocriegoBaTefibHOCTEN.

194. HecobcTBeHHble  WHTerpanbl,  3aBucdawMe OT  napameTpa.
PaBHomepHas  cxogumocTb.  Kputepun  Kowun  paBHOMepHOM
CXOANMOCTW.

195. lNpu3HaKnm paBHOMEPHOWN CXOANMMOCTM HECOBCTBEHHbIX UHTErparnos,
3aBuCALWMX OT NapameTpa.

196. HenpepbIBHOCTb HECOBCTBEHHOrO MHTErpana no napameTpy.

197. Teopema 0 CcOBCTBEHHOM WHTErpupoBaHnn HeCcobBCTBEHHOIO
WHTerpana, 3aB1csLLEro OT napameTpa.

198. Teopema O HeCOBCTBEHHOM  WHTErpupoBaHUM HeCOHBCTBEHHOrO
WHTerpana, 3aBucsLLEero oT napametpa.

199. Teopema o gnddepeHumMpyemMocTm HeCOGCTBEHHOIO MHTErpana no




napameTpy.

200. HecobcTBeHHbIE NapaMeTpuUYeckme MHTerpanbsl OT HeorPaHNYEeHHbIX
DYHKLMNA.

201. HecobGcTBeHHble MHTerpanbl OT HeOrpaHUYeHHbIX (PYHKUMA U KX
OCHOBHbIlE CBOWCTBA.

+o0 .
S x ’
202. Bbluncnenve MHTerpanaJ‘ X X,
0

+00

2
-X
203. Bbluncnerve nHterpana je dx.

0

204. WNHTerpanbl Ovnepa. Mamma-cyHKLMA 1 ee OCHOBHbIE CBOWCTBA.

205. WHTerpanbl Junepa. beta-cyHKUMA M ee OCHOBHblE CBOWCTBA.
CooTHoLIeHe Mexay ramma- 1 6eta- pyHKUunamm dnnepa.

Pagbl ®ypbe.

206. OnpepeneHve psga dypbe Ansg  abCcontoTHO  MHTErpupyemon
dyHKumn.  lpepnoxeHne O CTPEMAEHUMM K Hymn  Mpu

y — 00  uHTerpanoB BMAa

b b
207. | f(x)cosyxdx jf(x) sin yxdx
a a

208. ot abcontoTHO UHTerpupyemon dyHkumm f(x).
209. Jlemma o6 annpokcumauum.
210. Jlemma PumaHa.

211. Agpo [Oupuxne wun ero csonctBa. WHTerpan [Oupuxne. [MpuHumn
nokanusauun.  Cxogumoctb  psgoB  Pypbe  OnNa KYCOYHO-
andhepeHumpyeMblX QYHKLNA.

212. CymmunposaHne psgos  dypbe  MeToooM cpenHux
apudMeTNYECKMX.

213. CsowictBa agep Penepa. Teopema o cxogumocTn cymm Penepa.
Teopema Beliepwtpacca-CtoyHa 0 nNpuUGRAMXKEHUN HEMpPEepbLIBHOW Ha
oTpe3ke PyHKUMM anrebpanyeckmumm MHOro4rIeHaMMm.

214. TonHoTa cuctem (OYHKUUIA B CMbICIIE PAaBHOMEPHOIO NMPUBIMKEHNS.
Teopema 0 NOfHOTE TPUrOHOMETPUYECKON CUCTEMbI U CUCTEMBI LiENbIX
HeoTpuuaTernbHbIX CcTerneHen X. [lonHOTa B CMbICne cpeaHero
KBagpaTuyHoro  npubnwmxkeHusi.  lonHoTa  TPUroOHOMETPUYECKOWN
CUCTEMbI (PYHKUNA N CUCTEMbI LEnbIX HeoTpuuaTenbHbIX CTENEHen X
ONa MHOXeCTBa HenpepbIBHbIX OYHKLUUNA.

215. MuHumanbHoe cBoncTBO KoadhpuumeHToB Dypbe. HepaBeHCTBO
Beccena. PaeHcTBO [lapceBansa u cneactBus u3 Hero (criyyam
HenpepbIBHON OYHKLMN).

216. TouyneHHoe auddepeHuupoBaHue pagos dypee. NpeanoxeHue o
nopsiake ybbiBaHNS KO3 pULMEHTOB dypbe npu
N — oo .[locTaTouyHOE yCroBME PaBHOMEPHOW CXOOAMMOCTM psifaa
Pypbe.

npaKTI/I‘-IeCKI/Ie 3aHATUA




Oobwume
MaTemaTun4eckme
NOHATUS,
Heobxoaumble
ANsA N3yyYeHns
MaTeMaTU4ecKoro
aHanusa

10.

11.

12.

13.

14.

BbickasbiBaHus. Onepauun Hag BbickasbliBaHUsiMK. CBoOWCTBA
onepaumin Hag BbiCKasblBaHMSIMU (OQHO M3 CBOWCTB [0Ka3aTb).

OneMeHTbl Teopun MHoXecTB. Onepaumm Hag MHOXECTBaMU.
CeowicTBa onepaunin Hag MHOXecTBamm (0OGHO U3 CBONCTB
nokasatb). CokpalleHHble 0603Ha4YeHNs 4ns cymm, Npon3BeLeHU,
00beanHeHNn, NepeceveHuni.

OTtobpaxeHus. dyHkummn. Cropbekumsa. MHbekuus. buekuna. Obpas
MHOXeCTBa Npu oTobpakeHnn. MHOXeCTBO 3Ha4YEHUN OTOBPpaXKeHuUs.
O6paTtHoe oTobpaxeHne. CyxxeHne oTobpaxeHus. Komnosmums
oTobpaxeHui. ['pacmk oTobpaxeHus.

HeonpeaeneHHble BbickadbiBaHWs. KBaHTOPbI CyLLLECTBOBAHUS U
BceoOLWHocTW. [MpaBuno oTpuLaHMs BbiCKa3blBaHUS, 3anmnMcaHHOro ¢
nomMoLLbio KBaHTOpPOB. Jlornyeckoe criegoBaHue. OTpulaHue
nornyeckoro cnegoBaHus. Heobxogmmoe ycnosue. [loctatoyHoe
ycnosue. ObpaTHada Teopema. Heobxoanmoe n gocratoyHoe
ycriosue.

MHOXeCTBO BeLLLEeCTBEHHbIX Yncen. AKCMOMa NOMHOTHI
(HENpepbIBHOCTM) MHOXECTBA BCEX BELLLECTBEHHbLIX Yncen. Mogynb
BELLIECTBEHHOIO YMcna 1 ero reomeTpudeckuin cmoicn. CeoncTea
moayns. N3obpaxeHne BeLweCTBEHHbIX Yncen OonyCTUMbIMU
OECATUYHBbIMKU OpobsiMn. [TpoMeXyTKN.

OrpaHnYeHHble 1 HeOrpaHUYEHHbIE MHOXXECTBA YMCIIOBOW NPSIMON.
ToYHbIe rpaHN YNCNOBbLIX MHOXECTB. KOppeKTHOCTb onpeaeneHust.
MNepexod K TOYHbIM rPaHsIM B HEpaBEHCTBaX.

MeTtog matemaTuveckom nHgykumm. dopmyna GuHoma HetoToHa.

OKBMBaneHTHble MHOXecTBa. CUeTHble MHOXecTBa. CYETHOCTb
MHO>eCTBa paunoHalribHbIX YNCET. Teopema KaHTopa (0]
HEeCYEeTHOCTN MHOXeCTBa BeLLeCTBEHHbIX Yncen. MHoxecTBa
MOLLUHOCTN KOHTUHYYM.

MpUHUMN BNOXEHHbLIX OTPE3KoB. TeopemMa O CyLlecTBOBaHUN 06LLeN
TOYKM CTSArMBAIOLLLENACS CUCTEMbI OTPE3KOB.

MpyHUMN BNOXEHHBLIX OTPe3koB. TeopeMa 0 eANHCTBEHHOCTHU
06LLel TOYKM CTArMBaIOLLENCS CUCTEMbBI OTPE3KOB.

ApudmeTtnyeckoe npoctpaHcTeo R" . OcHOBHbIE onepauumn Hag,
anemMeHTamu apudmeTudeckoro npocTtpaHcTea R" u nx cBoicTBea.
CkansipHoe npousBeaeHne Bektopos B R" 1 ero ceoictea. Cnyyau
n=1, 2,3. OTo6paxeHns R" — R™. KoopanHaTHble pyHKLUN.

CkansipHoe npou3sseeHune sektopos B R" 1 ero ceonctea. Hopma
BekTopa B R" 1 ee cBoiicTBa: HepaBeHCTBO Kolwun-ByHskoBCKoro-
LLiBapua, OCHOBHblE HEpaBEHCTBa ANst HOpM. PaccTosiHue Mexay
Toukamu B R" 1 ero cBolicTBa. MeTpuyeckoe npoctpaHcTeo R" .
OTto6paxenns R" — R™. KoopanHaTHble doyHKLMN.

CUMBOSbI “40”, "-x” 7«” PaclumpeHHasn Yncnosas npsimas.
PaclumpeHnue npocTtpaHcTea R". OKpecTHOCTU ToYeK B
npoctpaHcTee R" 1 Ha uncnosol npsimMon. OKpPecTHOCTU
OEeCKOHEYHbIX aneMeHToB. TeopemMa 0 BNOXEHUN OKPECTHOCTEN.
CBOWCTBO OTAENUMOCTM Mo Xaycaopdy.

Buabl TOYEK U MHOXECTB B npocCTpaHCTBe R". BHyTpeHHFIFI TOYKa
MHOXeCTBa. OTKprTbIe MHO>eCTBa. I'Ipep,eanaﬂ TOYKa MHOXeCTBa.
3aMKHyTOG MHOXECTBO. MSOHMpOBaHHaFI TOYKa MHOXXECTBaA.

Mpepen u

15.

Mpeoen  oTOGpa)KeHWs,  OMNpPedeneHHOro  Ha  MHOXecTBe




HenpepbIBHOCTb
PYHKLMA U
oTOOpaXkeHun.
Mpenen
nocrnegoBaTenbHO
CTMN TOYEK.

16.

17.

18.

19.

20.

21.
22.
23.

METPUYECKOro MPOCTPaAHCTBA CO 3HAYEHUSIMM B METPUYECKOM
npoctpaHctBe  (onpegenedve no  Kowwu).  HenpepbiBHble
oToGpaxeHusa B Touke. Mpenen otobpaxerHuin R" — R™. KoHeuHble
n GeCKOHEeYHble npeaensbi. Mpenen no MHOXECTBY.
OrpaHnyeHHOCTb oTo6paxeHunsa R" — R™, umerowero KOHeUYHbIN
npenen B TOYKe, B OKPECTHOCTU 3TON TOUKWN.

Mpenen oTobpaxeHus, onpegeneHHoro Ha MHOXeCTBe
METPUYECKOro MPOCTPaAHCTBA CO 3HAYEHUSIMM B METPUYECKOM
npoctpaHcTBe (onpegeneHve no Kowwu M ero reometpuyeckas
TpakToBKa). HenpepbiBHble o0OTOGpaxkeHuss B Toudke. [pegen
oTobpaxeHun R" — R™. KoHeuHble M OeckoHeuHble npenensi.
Mpenen no mHOXeCTBY. EAMHCTBEHHOCTbL Npeaena.

MNpepen  oTobpaxeHus, ONnpedeneHHoro  Ha  MHOXeCTBe
METPUYECKOrO MPOCTPAHCTBA CO 3HAYEHUSMU B METPUYECKOM
npoctpaHcTBe (onpegeneHne no Kowwn u ero reomeTtpuyeckas
TpakToBKa). HenpepbiBHble oOTOOpaxeHna B Todke. [lpegen
oTobpaxeHun R" — R™. KoHeuHble M OeckoHeuHble npenensi.
Mpenoen no mHoxecTBy. KpuTepun npegena v HenpepbiBHOCTU
OTOOpaXXeHU B TePMUHAX KOOPAUHATHbLIX (PYHKLUMA.

BeckoHe4yHOo manble B Touke pyHkuum R" — R. CBA3b NoHATUSA
©eCKOHEYHO Maron B TOUKE (PyHKLUUKM C NOHATUEM Npegena pyHKLun
B 3TOW TouYke. ApudmeTnyeckne cCBOWCTBA GECKOHEYHO ManbIX B
Touke pyHkumii R" — R. BeckoHeuyHo Manble oTobpaxeHus R" —
R™.

Mpenen oTobpaxeHus, onpegeneHHoro Ha MHOXecCTBe
METPUYECKOro MPOCTPaAHCTBA CO 3HAYEHUAMU B METPUYECKOM
npoctpaHcTBe (onpegeneHne no Kowwn u ero reomerpuyeckas
TpakToBKa). HenpepbiBHble OTOOpaxeHus B Todke. [lpegen
otobpaxeHun R" — R™. KoHeuHble M GeckoHeuHble npenernsl.
Mpegen no MHoxecTBy. ApucpmeTnyeckme CBOMCTBa npenenos
oto6paxenunn R" — R™ wu dyHkumn R" — R. TloHsatne
HeonpeaeneHHOCTEN N pacKkpbiTUA HeonpeaeeHHOCTEMN.

HenpepblBHOCTb  NOCTOAHHOM  OYHKUMW U PyHKUMM  y = x .

HenpepblBHOCTb cTerneHHon PYHKLMM C HaTyparnbHbIM
nokasartenem. MHorousneH. HenpepbIBHOCTb MHOMO4YS1EHOB.
PauvoHanbHasa dyHKUMS. HenpepblBHOCTb paumoHanbHbIX QYHKLMIA
B Toukax obnactu onpegenenus. Bblumucnenne  npenenos
paumoHarnbHbIX (PYHKLMA OOHOWN BELLECTBEHHOW NEPEMEHHON.

Teopema o nepexofe kK npegeny B HepaBeHCTBaXx.
Teopema 0 NPOMEXYTOYHON PYHKLUMM (O ABYX MUNULMOHEPAX).

lMocnegoBaTenbHOCTM TOYEK B METPUYECKOM  MPOCTPaHCTBE.
MoHaTHe npefena nocnegoBaTenbHOCTU. [[eOMeTpUYeCcKUn CMbICH
onpegeneHuns npeaena nocrnegoBaTenbHOCTH.
MocnepmoBaTensHocT Tovek B R" kak ortobpaxeHns N — R
Yucnosad nocrnenoBaTeNibHOCTb. BeckoHeYHble npegeno.
KoopavHaTtHble nocnenoBaTenbHOCTH. CBorcTBa
nocnegoBaTenbHOCTEN,  BbiTeKalowmMe M3  oOWMX  CBOWCTB
oTobpaxeHun (apndmeTnyeckne CBONCTBa Npepenos, nepexon K
npegeny B HepaBeHCTBAX, €JMHCTBEHHOCTb npegena,
OrpaHMYEeHHOCTb CXOAsILLENCs nocrneaoBaTeNbHOCTU, CBSA3b NMOHATUS
OecKoOHeYHO Mamnow nocrnegoBaTenbHOCTU C MOHATMEM Mpedena
nocnegosartenoHocTn). KpuTepui npegena nocrnenoBaTenbHOCTH
Todek B R" B TepmmHax KOOpAMHATHBLIX MOcrneaoBaTenbHOCTEN.
MpegenbHasi ToYka MHOXeCTBa (onpegernieHne Wu  Kputepum C




24.

25.

26.
27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

JoKasaTenbCTBOM).

CyLLl,eCTBOBaHVIe KOHEYHOro npeaena OFpGHVI‘-IGHHOVI MOHOTOHHOM
4YMCNOBOK NOCreaoBaTENBHOCTMW.

CywectBoBaHMe  OECKOHEYHOro  npegerna  HeorpaHWYeHHoWn
MOHOTOHHOM YMCIIOBOM NOCHef0BaTeNbHOCTH.

Uncno e. OnpepeneHne n KOPPEKTHOCTb onpeaeneHus.

MognocnepoBaTenebHOCTL. Teopema bonbuaHo-Beneplitpacca ans
OrpaHMYEeHHbIX YNCIIOBLIX NOCesoBaTENbHOCTEN.

MognocnegoBaTenbHOCTb. Teopema bonbuaHo-Beleplutpacca ans
orpaHMYeHHbIX MocreaoBaTenbHOCTEN Tovek B npoctpaHctee R
Teopema bonbuaHo-Benepwtpacca B TepMuHax npefenbHbIX
TOYEK.

MognocnegoBaTenbHOCTb. Teopema bBonbuaHo-Beleplutpacca ans
nocnefoBaTeflbHOCTEN B pacLLUMPEHHON (DOPMYIIMPOBKE.

dyHpoameHTanbHble  nocnegosatenbHocTn.  Kputepun  Kowm
CXOAMMOCTU YMCIOBOWN NOCNe0BaTENbHOCTH.

dyHpoameHTanbHble  nocnegosatenbHocTM.  Kputepun  Kowm
CXOAMMOCTU NocnefoBaTenbHOCTEN ToYek B NpocTpaHcTee R

YactuyHble npegensl nocnegoBaTtenbHocTU. Teopema BbonbuaHo-
BenepwTpacca B TepMuHax 4acTuyHbIX npegenos. [lepsoe
onpedeneHne BEepxXHEro UM  HWXKHEro npedenoB  YUCIOBOW
nocnegoBartenbHOCTW. TeopemMa O  KOPPEKTHOCTM  MepBOro
onpegeneHns. JKBMBANEHTHOCTb NEpPBOro M BTOPOro onpeaeneHun
(6e3 pokasatenbcTBa).

MepBoe, BTOpOe onpedeneHus BepxXHero M HWKHero npeaenos
YNCNOBOW MOCNEAOBATENBHOCTU. OKBMBANEHTHOCTb MEPBOrO W
BTOPOro onpeaeneHun.

MepBoe, BTOpPOe onpeneneHust BEepXHEro M HWKHEro npenenos
YMCNOBOW MOCNeaoBaTeNbHOCTU. OKBMBANEHTHOCTb MNEpPBOro WU
BTOporo onpegenexHunn (6e3 pokasatenbctsa). Heobxogumoe u
AOCTaTOYHOE YCOBME CXOAMMOCTU YMCINOBOW NOCreaoBaTeNlbHOCTH
B TEPMMHAX BEPXHETO M HUXXHEro Npeaenos.

Onpepenenne lNenHe npegena yHKUMM B TOUKE. OKBMBANEHTHOCTb
onpeaenennin Kowwn un NenHe npegena dyHKLMM B TOYKE.

Mpenenbl yHKUUN B TOYKE MO MOAMHOXeCTBaM, MO HanpasBreHUsIM.
Mpumep yHKUMKM, uUMeloWen npedenbl B TOYKe MO  BCEM
HanpaBneHnaM, HO He UMetoLLLE Npeaena B 3TON TOYKe.

OpgHocTopoHHME  npegenbl  OYHKUMM  OOHOW  BEeLLeCTBEHHON
nepemeHHon. Onpegenexnnss Kowmn wu [eliHe 0OOHOCTOPOHHUX
npeaenoB yHKUMM O4HOM NepeMeHHon B Toudke. Heobxoaumoe un
OOCTaTO4YHOE YCIOBME CyLIEeCTBOBaHUA npegena (pyHKUUM OOHOM
nepemMeHHoOn B TOYKE B TEPMMHAX OQHOCTOPOHHMX NMPEeaenos.

Onpepgenenna Kown u leiHe HenpepbiBHOCTUM OTOOpaxeHus u
dyHKUMM B Toudke. Crydyanm M30NMPOBaAHHOM TOYKM U MNpeneribHon
TodkM  obnactm  onpegenenns  yHkuun.  OQHOCTOPOHHSASA
HeNpepbIBHOCTb (PYHKUUN OAHOW nepemeHHon. OrpaHn4yeHHOCTb
HenpepbIBHOW pyHKUMK. HenpepbiBHas kpuBas B npocTpaHcTee R".

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

Mpegen v HenpepbIBHOCTb CyNepnosnLmMn YHKUNNA.
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HenpepbIBHOCTb TPUFOHOMETPUYECKUX (PYHKLIIA.
MepBLIN 3aMeyaTenbHbI Npeden. CrneacTeus.

MepBasa Teopema Beneplutpacca o HENPEPLIBHOW HA OrpaHNYEeHHOM
3aMKHYTOM MHOXecCTBe (DYHKLUN.

BTopaa Teopema Beneplutpacca o HenpepbIBHOW Ha orpaHN4YeHHOM
3aMKHYTOM MHOXeCTBe PyHKLUN.

O6obLueHne Teopem BeliepwiTpacca Ha cnyyait otobpaxeHuin R" —
Rm

Teopema  bBonbuaHo-Kowwn 0 NPOMEXYTOYHOM  3HAYEHUMU
HenpepbIBHOW Ha OTpe3ke PyHKUUN OQHON NepeMeHHOMN.

Teopema  bBonbuaHo-Kowm 0  MNPOMEXYTOYHOM  3HAYEHUMU
HenpepbIBHON OYHKLUMN HECKOMNBbKUX MepeMeHHbIX.

CnegctBua u3 Teopembl bonbuaHo-Kowm o0 npomexyTtodyHoM
3Ha4YeHNN HeNpPepPbIBHOM Ha oTpe3ke OYHKLUUM OOHOW NepemMeHHON.

MOHOTOHHbIE (hyHKUMN OOHOW NepeMeHHoW. Teopema o npegenax
MOHOTOHHOMN PYHKLINW.

Toukn paspbiBa GyHKUMM O4HOM nepemeHHon. Knaccudumkaums
TOYeK paspbiBa. XapakTep paspbiBOB MOHOTOHHOW  (pyHKLMK
(cnencTtBue 13 Teopembl 0 Npegenax MOHOTOHHOM PYHKLMW).

Teopema O HenpepbiIBHOCTU MOHOTOHHOW  (OYHKLMM  OOHOM
nepemMeHHon .

Teopema 0 cyLlecTBOBaHUM U MOHOTOHHOCTN 06paTHON (PYyHKUMMK Y
MOHOTOHHOM HEMpepbiBHOW Ha npoMexyTke dYyHKUMM  OOHOWN
nepemMeHHon .

CteneHHad yHKUMST OOHOW MEPEMEHHOM C  pauMoHanbHbIM
nokasartenem. HenpepbIBHOCTb NPU PasfiMyHbIX NoKasaTenax.

MokasaTenbHaa YHKUMSA OOHOW MNEepeMeHHON C pauuoHanbHbIM
nokasatenem. Teopema 0 HENPEPLIBHOCTUN NoKasaTenbHON qOYHKLNK
C paumoHarbHbIM nokasatesniem B Touke x=0.

Onpepgenenne nokasaTenbHOW YHKUMN OOHOW MNEePEMEHHON C
BewecTBeHHbIM  MNokasaTenem.  KoppekTHoCTb  onpegeneHus
(dbopMynupoBKa Teopembl W [O0OKa3aTenbCTBO CyLECTBOBaHWUA
npegena nocnegoBaTeribHOCTH
X, b —
{a"}, x UQ, koeoa limx =x, xUR)
n N -0 n
OnpegeneHne nokasaTtenbHOW (PYHKUMM OOHOWM NEpPeMEHHOW C
BELleCTBEHHbIM  Mnoka3aTenem. KoppekTHOCTb  onpegeneHusi
(dbopmynupoBka Teopembl W [OKa3aTenbCTBO HE3aBUCUMOCTU
'xYI s —
npeaena 14"}, x JQ, kozcda limx =X, or suga

n-o

nocrneaoBaTenbHOCTH {Xn }).

CeonctBa  nokasaTeflbHOM  OYHKUMM  OQHOW  MNEpPEMEHHON

(nepeuncnntb BCeE, JokasaTb dopmyny
X Xy — X +x,

a*a®=a"", x,x,UR).

CsouicTtBa nokasaTenbHOM dyHKUMK ogHomn nepemMeHHomn

(nepeuncnntb BCe, OKa3aTb CBOMCTBO MOHOTOHHOCTM Ha YMCITOBOM

npsiMon).

CBoncTBa  nokasaTenbHOM  QYHKUMM  OOHOM  MepeMeHHOW
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(nepeuncnuTb BCe, [oKa3aTb HEMNPEepbIBHOCTb HAa  YMCIOBOW
npsiMoN).

CeonctBa  nokasaTenbHOM  QYHKUMM  OOHOM  MepeMeHHOW
(nepeuncnntb BCE, AokasaTb dopmyny

(a")* =a", x,x,UR).

CeonctBa  nokasaTtenbHOM  (PYHKUUM  OQHOW  MEepPEeMEHHOMN.
Mepeuncnuts BCe, JokasaTtb dopmynbl

lima® =+ (a>1), Er_ga‘ =0(a>1),

X - +oo

lima" =0(0<a<l), lima'=+w(0<a<l).
Jlorapudpmuyeckasn yHkLMa ogHon nepeMeHHon. M'nepbonuyeckme
dyHKumn. CTeneHHas MYHKUMSA C BeLLeCTBEeHHbIM rMoKasaTenem.
MNMokasaTenbHo-cTeneHHas yHKUuA. OCHOBHble 3reMeHTapHble
dyHKUMN. DnemeHTapHble (yHKUMKU. Teopema O HenpepbiBHOCTU
aneMeHTapHbIX (PYHKLNIA.

BTopown 3aamevartesnbHbIN Npeaern.

Cneaoctena un3 dopMynbl BTOPOro 3amedatenbHoOro npegena.
AcumMmnToTnyeckme dopmynbl ans nokasaTernbHOWN,
norapudMmMyYeckon, CTENEHHON N rMNepBbonNYecknx YHKLMIA OLHOM
nepemMeHHOMN.

Kputepun Kowm cyuiectBoBaHUS KOHEYHOro npefena yHKUun B
TOYKe.

PaBHOMepHas HenpepbIBHOCTb PYHKUMKM Ha MHOXecTBe. Teopema
KaHTopa 0 paBHOMEpPHON HENPEPLIBHOCTMN.

CpaBHeHne dyHKumin. Cumeon Q. OyHKLMM OAHOTO Mopsaka npu
X—Xo.

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

OKBUBanNeHTHble B Touke yHKUMKU. Kputepuin COOTHOLLEHUS
ax)~B(x) npu x—x,, B(x)#0 Npu X#X,. [NaBHaaA 4acTb QYHKUUWN.
[MoHATME acuMNTOTUYECKOM (POPMYIbI.

OuddbepeHumans
HO€e nc4YncrneHne
YHKLMM OOHOWN
BELLECTBEHHOMN
nepemMeHHomn

70.

71.

72.

73.

OnddepeHumpyeMocTb dOyHKUMM OaHoM1 BeLLEeCTBEHHOM
nepemMeHHon B Touyke. HenpepbiBHOCTL AndepeHunpyemon
dyHKUMK. OdndpdbepeHuman yHKUUN B TOUKE.

MpounssogHaa pyHKUNN OOHOWN BeLLECTBEHHOW NepeMeHHON B TOYKE.
Heobxogumoe wn poctatoyHoe ycrnoBusi guddepeHumMpyemocTm
YHKLMM OOHOW BeLLEeCTBEHHOW nepemMeHHOM B Touke. Popmyna,
Bblpaxatowaa auddepeHunan QyHKUMM OOHOW BeLLEeCTBEHHOM
NnepeMeHHOM B TO4YKe 4Yepe3 ee npousBogHyto. LOduddepeHuman
He3aBucMMOM  nepemMeHHon. OAOHOCTOPOHHME  MPOU3BOAHLIE.
KpuTepun  cyliecTBoBaHUA  Npou3BOAHOW  (DYHKUMW  OLHOW
BELEeCTBEHHON MepeMeHHON B TOYKe B TEepPMWHaxX OOHOCTOPOHHMX
NPOU3BOOHBbIX.

"eomeTpudecknin cmbicn anddepeHumnana n npomsBogHON OYHKLNN
OOHOM BeELUECTBEHHOW MepeMeHHoM B Toyke. KacartenbHas K
rpacouky yHKUuMM B Toyke. OOHOCTOPOHHWE KacaTerbHble.
BepTukanbHble kacaTenbHbIE.

MpoussoagHble ©n aunddepeHumansl CyMMbl, MNPOU3BEAEHNS,
yactHoro gudpdepeHumpyembiX B ToMKe OYHKUMIA (JOKa3aTb TOSbKO




74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

yTBEpXXAEHNE O MPOM3BOAHON CyMMbl U NPOM3BEAEHUS]).

MpousesogHble ©  aunddepeHuMansl CyMMbl, MNPOU3BEAEHNS,
yacTHoro guddepeHuupyeMblx B TOYke  (OYHKUMA  OOHOWN
BELLECTBEHHON MNEepeMeHHON (gokasaTb TONMbKO YTBEPXKOEHME O
NPON3BOAHON YaCTHOrO).

MpousBogHas  obpaTHOM  PyHKUMM  OOHOM  BELLECTBEHHOM
nepemMeHHOMN.

MpounssogHas CNOXKHOM OYHKL MM oaHon BELLECTBEHHOMN
nepemMeHHoOn. IHBapnaHTHOCTb hopMbl Nepeoro auddepeHumana.

Tabnuua NPOU3BOAHBIX  OYHKLUN oaHoM BeLLlECTBEHHOM
nepemMeHHoun (nepeuncnntb Bce opMyrbl, JokazaTb dopMynbl Ans
NPOM3BOAHbIX MOKa3aTeNbHOW, NorapuMU4ecKon yHKLUNN).

Tabnuua NPOun3BOAHBIX  YHKLUN oaHon BeLLlECTBEHHOM
nepemMeHHomn (nepeuncnntb Bce opmMyrbl, JoKazaTb dopMynbl Ans
NPON3BOAHbIX TPUTOHOMETPUYECKNX OYHKLINIA).

Tabnuua NPOun3BOAHBIX  IYHKLUK oaHon BeLLlECTBEHHOM
nepemMeHHoun (nepeuncnntbe Bce opmMyrbl, JoKasaTb dopMynbl Ans
NPON3BOAHbIX OBPATHBLIX TPUFOHOMETPUYECKMNX (DYHKLINRA).

Jlorapupmudeckaa npoussBogHas QyHKUUM OOHOW BeLLECTBEHHOM
nepemeHHon. Tabnuua Npomn3BoAHbIX (Nepevncnntb Bce hopmMynbl,
aokasatb dopMyny [gns  nNpou3BOOHON CTENEHHON  PyHKUUN).
MponssoaHas nokasaTenbHO-CTENeHHON OYHKLNN.

MponssoaHble BbICWINX MNOPSAKOB (PYHKUMWA OOHOW BeELLECTBEHHOWM
nepemeHHon. Tabnuua  NpPOM3BOLHbLIX  BbICLUMX  MOPSAKOB
(nepeuuncnntb BCe hopmyrbl, okasaTb hopmyny A NpOn3BOAHbLIX

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

lMpounsBogHble BbICLINX NOPSAKOB (DYHKUWWA OOHOW BeLLeCTBEHHOW
nepemMeHHon. Tabnuua  NpPOM3BOAHbLIX  BbICLUMX  MOPSAKOB
(nepeuuncnutb BCe popmyrbl, JokasaTb hopmyny A NPOn3BOAHbLIX

BbICLUMX NOPAAKOB YHKUMM Y = SINX).

lMpounsBogHble BbICLWINX NOPSAKOB (OYHKUMWA OOHOW BeLLeCTBEHHOW
nepemMeHHon. Tabnuua  MpoOM3BOAHbLIX  BbICLUMX  MOPSAKOB
(nepeuncnntb BCce opmMyIbl, oKasaTb hopMyny Ana NPpOM3BOAHbIX
BbICLLMX NOPSAKOB (PyHKUMM Y = COSX).

lMpounsBogHble BbICLUMX NOPSAKOB (DYHKUUWA OOHOW BeLleCTBEHHOW
nepemMeHHon. Tabnuua  MpoOM3BOAHbLIX  BbICLUMX  MOPSAKOB
(nepeuuncnntb BCe hopmyrbl, okasaTb hopmyny A NPOn3BOAHbLIX

BbICLUMX MOPSAKOB dyHKumMM Y = 1nx).

MponssoaHble  BbICWIMX MOPSOKOB  CYMMbl  (DYHKUMA  OOHOWM
BELLEeCTBEHHON NepeEMEHHOMN.

lMponsBogHble BbICLUIMX MOPSAAKOB Mpou3BeaeHUs (YHKUUA O4HOW
BeLLleCcTBEHHOM nepemeHHon. Popmyna JlenbHuua.

OuddepeHumnans BbICLUNX NnopsiAiKoB PYHKLMI ofiHOW
BELLECTBEHHON  nepemeHHon. dopmyna Ons  BblYMCNEHUS.
OTcyTCcTBME MHBApPUAHTHOCTM hopMbl Y AndddepeHUmnanoB BbICLLMX
nopaakos. OuddepeHuunansl  BbICIUMX  MNOPAOKOB  CYMMbl W
npounsseaeHnsa (pyHKLNN 0OHON BeLLLECTBEHHOW NepeMeHHON.

JlokanbHble  9KCTpeMyMbl  (PYHKUMA  OOHOM  BeLLEeCTBEHHOM
nepemeHHon. Teopema ®Pepma 0 HeobGXOAUMMOM  YCNOBUK




rniokanbHoro akcTpemyma. Kputnyeckmne Touku.
89. Teopema Ponns.
90. Teopema JlarpaH>ka 0 KOHEYHbIX MPUPaLLEHUSX.
91. Cnencteusa n3 Teopemsbl JlarpaHxa 0 KOHEYHbIX NpUpaLLEHUsIX.
92. Teopema KoLK 0 KOHEYHbIX NpUpaLLEeHNsX.
93. PackpbITne HeonpeaeneHHoCcTen no npasuny Jlonutans.

94. MHorouneH Tewnnopa pgnd  QyHKUMM  OOHOW  BELLECTBEHHOM
nepemeHHon. ®opmyna Tennopa ¢ oCTaTOYHbIM YrieHOM B dopme
MeaHo.

95. EQMHCTBEHHOCTb MpeacTaBneHus Tennopa Ang (YHKUUWA OLHOM
BELLLECTBEHHOW NepemMeHHon. PasnuyHble cnocobbl NpeacTaBneHus
dyHKUMM no copmyne Tennopa. BbligeneHve rnaBHOM 4acTn wm
BblYMCIEHNE NPEeaenos.

96. ®opmyna Tewnnopa ¢ ocTaToOYHbIM YrfieHOM B hopme JlarpaHxa u
Kowwu ons dyHKLMIA OQHOM BELLECTBEHHOW NEPEMEHHOMN.

97. Kputepun HeCcTporom MOHOTOHHOCTU AunddepeHumpyemMon Ha
NPOMEXYyTKe  (PyHKUMM  OOHOW  BELLECTBEHHOW  MNepeMeHHOMN.
[locTaTo4HOE ycrnoBme CTPOron MOHOTOHHOCTH.

98. JocTtaTtoyHoe ycnoBue aKCTpeMyma (PyHKUUN OQHON BeLLEeCTBEHHOM
nepemMeHHOM B TOYKE B TEPMMHAX CMEHbI 3HaKa NPON3BOAHON.

99. [loctaTtoyHoe ycnosue aKCcTpemyMa pyHKUMM OOHOW BeLeCTBEHHON
nepemMeHHOn, MMeoLLIEN MPOU3BOAHbIE BbICLLUNX NOPAAKOB.

100. BbInyknocTb oyHKUNN OOHOW BeLeCTBEHHOW NepeMeHHOM Ha
npomexyTke. Heobxogmmoe M [OCTaTOYMHOE YCIOBUE HECTPOrom
BbINYKOCTM AudpepeHumMpyeMon Ha MPOMeEXyTKe (QyHKUMN B
TepMMHaxX MOHOTOHHOCTM npowussBogHon. CneactBume 06 ycnoBum
BbIMYKNOCTU B TepMuvHax BTOPOM MpousBogHOW. [locTaToyHoe
yCnoBme CTPOron BbIMyKNOCTH.

101. BbInyknocTb oyHKUMN OOHOW BeLeCTBEHHOW NepeMeHHOM Ha
npomexyTke. HeobxogmMmoe M OOCTaTOMHOE YCrOBUE HECTPOrom
BbINYKOCTM AudpepeHumMpyeMon Ha MpoOMexyTke QyHKUMn B
TepMuHax KacaTesibHOM K rpacpuky oyHKLUUN.

102. Toukn nepermba yHKUMM (rpaduka YHKUMKM)  OAHOM
BELLleCTBEHHON nepemMeHHon. Heobxogumoe ycnosue nepernba.
HoctaTouyHoe ycnosue nepermba.

103. AcMMNTOTblI PYHKLMM OAHOW BELLeCTBEHHOW NepeMeHHOMN.

104. OyHKUMN OOHOW BeLLEeCTBEHHOW MNEepeMeHHON, 3afaHHble
napameTpuyeckn. BbluncrneHne npomsBOAHbLIX MEPBOr0 M BbICLLMX
nopsaakoB. OcOBEHHOCTN NCCeaoBaHNS.

HeonpeaeneHHbin

WHTerpan 105. MoHsiTMe nepBoobpa3sHOn Ha NPOMEXYTKE PYHKLMM U
o HeornpeaerneHHoro nHTerpana.
dOYHKLUUM OOQHON
BELLLECTBEHHOW 106. OCHOBHble MeToAbl NUHTErpPUPOBaHUSA (MHTErpMpoBaHue
nepeMeHHoN NOACTaHOBKOMW U MO 4YacTAM).
MHLerp”pyeMOCTb 107. WHTerpupyemocTb pyHkumMn no PwumaHy. OnpegeneHue
can;/leluNJl?/ngquﬂ onpegeneHHoro uHTerpana PVIMvaHa B TepPMMHaX MHTErpasnbHbiX
. cyMm PumaHa. eoMeTpu4eckMm CMbICT WHTErpanbHON CyMMbl
BELIeCTBEHHOU PumaHa. IHTerpupyemMocTb (PyHKLMN, NOCTOSAHHOW Ha OTPE3KE.
nepeMeHHONn Ha
oTpeske. 108. OrpaHW4YeHHOCTb MHTErpMpyeMon Ha oTpeske yHKUMK.

Mpymep orpaHUYeHHO OYHKLUUW, HEUHTErpMpyemon no PumaHy.




OnpeaeneHHbin
nHTerpan Pumana

109. BepxHue n HwxkHMe cymmbl [dapby. eomeTpuyeckunin cmbicn
cymm [dapby. CeovictBa cymm [Japby: OueHKU MHTEerpanbHbIX CyMM
Pumana, npubnmwkenue cymm Japby cymmamum PumaHa.

110. MoHoToHHOCTE cyMMm [apby, oueHka pasHocTen cymm [dapby
npu namenbyeHun pasdneHuns. HepaBeHCTBa AN BEPXHUX U HUXKHUX
cymm Japby pasnuyHbix pa3buerHnin. OrpaHnyeHHocTb cymm [dapOy.

111. BepxHuii 1 HWXKHWA wuHTerpansl [Japby. OnpegneneHue.
Nlemma O HepaBeHCTBE AN BEPXHEro W HWXKHEro WHTerpanos

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

113. HeobxoamMmoe n goctaTtodHoe yCrioBUe MHTErpUpyeMoCTyr no
PumaHy orpaHnyYeHHOM YHKLUUN B TEPMUHAX BEPXHETO U HUXKHErO
nHterpanos [ap6by (BcnomoratenoHasa Teopema).

114. OcHoBHasa Teopema 0O HeobxogMMOM W OOCTATOYHOM
YCNOBUM MHTErpupyemoctn no PumaHy orpaHuM4eHHOM Ha oTpeske
dyHkuun (B TepmmnHax cymm [dapby).

115. NHTerpupyemMocTb HernpepbiBHbIX U1 MOHOTOHHbLIX Ha OTpeske
OYHKUMA.
116. [octaToyHoe  ycroBue  MHTErpuMpyemMoctM  paspbiBHOM

dyHKkumn. Cnegcteus. MNMpumep MHTErpupyemon oyHKLMKN, UMEIOLLLEN
6eCKOHEeYHO MHOrO TOYeK paspblBa.

117. NHTerpmpyemocTb cnoxHon yHkumnn. Cnencreue.

118. MpocTenwumne cBomncTBa onpenerieHHoro nHterpana Pumana
(MMHERHOCTb, MHTErpuUpyeEMOCTb MNPOU3BEAEHUS, UHTENPUPYEMOCTb
Ha NOgMHOXeCTBaX, agANTUBHOCTb ONpeaerieHHOro nHTerpana).

119. CeowicTtBa uHTerpana PumaHa, cBA3aHHbIE C HEpaBEHCTBaMU.

120. Teopema 0 cpegHeM 3Ha4YeHUU OnNs onpedenieHHoro
WHTerpana PumaHa.

121. WHTerpan c nepemMeHHbIM BEPXHUM npegenom.
HenpepblBHOCTb MHTErpana ¢ nepeMeHHbIM BEPXHUM npeaeriom.

122. WHTerpan c nepemMeHHbIM BEPXHUM npegenom.
OnddepeHumpyeMoCTb  UHTErpana ¢ NepeMeHHbIM  BEepXHUM
npegenom. CyuwiecTBoBaHMe nepBoobpasHON y HenpepbiBHOM Ha
npomexytke  dyHkuun. OudpdepeHunmpoBaHne wuHTerpana ¢
nepeMeHHbIM Npeaenom.

123. dopmyna  HbtoToHa-JlenbHuua. MeTtogbl  BblUMCNEHUS
onpegeneHHoro mHTerpana (MHTerpupoBaHWe MOACTAHOBKOM M MO
yacTtam).

HecobcTBEHHBIN
WHTerpan ot
OYHKLUUM OOHON
BELLECTBEHHOM
nepemMeHHomn

124. HecobGcTBEHHbIE UMHTErpanbl NepBoro U BTOPOro poga.
Onpepgenenne, npumepbl. [NaBHOe 3HayeHMe HecoOCTBEHHOrO
uHTerpana. Kputepun Kowm cxogumocTn  HECOBCTBEHHOrO
nHTerpana. A6contoTHasa 1 yCnoBHas CXO04UMOCTb.

125. Ooowmn npu3Hak  cpaBHeHWa  Ong HEecoOCTBEHHbIX
MHTerpanoe B oopme HepaBEHCTB U B NpeaensHon dopme.

126. YacTHble Npu3HakM CpaBHEHUA ANna  HecobCTBEHHbIX
WHTErpanoB MepBOro W BTOPOro poga B (OpMEe HEPaBEHCTB,
npegensHon dhopme.

127. MpusHak [dupuxne-Abena cxoAUMOCTU HECODCTBEHHOrO
nHTerpana.




128. 3ameHa nepemMeHHOW W WHTerpupoBaHWe Mo 4actaM B
HeCOBCTBEHHbIX MHTErpanax.

OuddepeHunans
HOe ncumcneHve
OYHKLUIA MHOUX
BELLEeCTBEHHbIX
nepeMeHHbIX

129. Onpepenenne N-mepHOro eBknugoBa npocTpaHcTBa E.
OcHoBHble NoHATUA W onpegeneHus. CeoncTBa paccTosHus B E.
NocrnepoBaTenbHOCTU TOoYek B E. Cxopsawmnecs
nocnegoBaTenbHOCTU U UX ceonctBa. Kputepun Kowmn cxognmocTtum
nocneposatensHocTh Todek B E. Teopema  BonbuaHo-
BenepwTtpacca. [llpegenbHble ToukM MHOXecTBa. OTKpbITble W
3aMKHyTble MHOXecTBa. Onepaumns 3ambikaHus. KomnakTbl B E.

130. OYHKUMN ~ HECKONMbKUX  OEWCTBUTENbHbLIX  MepeMeHHbIX.
Onpegenenne npegena dyHKUMM B Toudke. ApudmeTtuyeckue
cBorctBa npegenoB dyHkumn. Kputepun Kowm cywiecTBoBaHUS
KOHeYyHoro npegena (pyHKUun n nepemMeHHbIX. NoBTOpHbIE Npeaensl.
HenpepblBHOCTE  (QYHKUMM N NepeMeHHbIX.  ApucmeTmnyeckne
onepauumn Hag HenpepbIBHbIMA PYHKUNAMN. CeoicTBa
HenpepbIBHbIX PYHKUMI (TeopeMa 06 yCTOMYMBOCTM 3HaKa, Teopema
O MpPOXOXOEHWM  HenpepbiBHOM  QyHKUMM  4Yepe3  nwoboe
NPOMEXYTOYHOEe 3HayeHue, Teopema BenepuwrTtpacca).
PaBHOMepHas HenpepbIBHOCTb PYHKLUMK. TeopemMa KaHTopa.

131. YacTHble npousBogHble YHKLUMM HECKOMbKUX MepeMeHHbIX.
OunddepeHumnpyemoctb B Touke. CBa3b anddpepeHunpyemocTn ¢
CYyLLLeCTBOBAHMEM YaCTHbIX NMPOU3BOAHbIX. [€OMEeTPUYECKUN CMbICH
ycriosua  guddepeHumpyeMoctT B criydae  OyHKUMM  OBYX
nepemeHHblX. [loctatouHble ycnosus  auddepeHumMpyemMoCcTMu.
Monatne pguddepeHumnana. [OuddpepeHumMpyeMoCTb  CITIOXHON
PYHKUMM N NHBApPUAHTHOCTb (popMbl nepBoro AuddepeHumnana.
MponssoaHas no HanpasneHuwo. MpagueHT.

132. YacTtHble npousBogHble W audpdpepeHumansl  BbICLLIMX
nopsigkoB. TeopemMa O paBEeHCTBE CMELUaHHbIX MPOU3BOAHbIX.
®opmyna Tennopa Ansg YHKUMA HECKOSTbKUX MNepeMeHHbIX C
OONOSTHUTENbHbIM YrieHoM B dhopme Jlarpanxa u lNeaHo. dopmyna
KOHEYHbIX NpUpaLLeHuin n cnegcTens U3 Hee.

133. OKkcTpeMym dyHKUMN HECKOJTbKNX NnepemMeHHbIX.
Heobxogumoe ycrnoBme 9KCTpeEMyMa B TepMUHax NepBoro
onddepeHumana. [JocTaToyHble YCIOBUS CTPOroro aKCcTpemyma.
YcnoBsue, 4OCTaTOMHOE N9 OTCYTCTBUS 9KCTPEMYMA B TOUKE.

134. HesBHble yHKUMN. Teopema O HesBHbIX QYHKUUAX,
onpegensemMblXx O4HMM  ypaBHeHnem (6e3 gokasaTenbcTBa).
BbluncneHme npousBOAHbIX HeEABHbIX (OYHKUUK, onpeaensemMblx
CUCTEMOW ypaBHEHWN. FAkobuaH cuctembl yHKUMA. BblumncneHue
NPOU3BOAHbBIX HESABHbIX MYHKUWA, onpefensiemMblx W3 CUCTEMbI
ypaBHEHWN.

135. Otob6paxenns wn3 E B E. npegen oTobpaxeHus,
HenpepbIBHOCTb oToBpaxeHus. OTobpaxeHus,
anddepeHuupyemble B Touke. [OudpdbepeHuman oTobpaxeHus.
MaTtpuua nNpPon3BOaHOWN oTOGpaXKeHus. HenpepblBHO
anddepeHumnpyemoe oTobpaxeHue. HenpepbiBHas

anddepeHunpyemMocTb koMnosmumm oTtobpaxeHun. Teopema 00
OTKPBLITOCTU Obpa3a OTKPbITOr0O MHOXECTBa B Crlyvyae HenpepbiBHO
AanddepeHunpyemoro oTobpaxxeHnsa ¢ HepaBHbIM HYS0 AKOGMaHOM.
Teopema 06 obpatHom oTobpaxeHun. Popmynbl  3aMeHbl
nepemeHHbIX. MNonspHasa 3ameHa.

136. YcnoBHbIN 3KCTPEMYM. MeTon HeonpeaesieHHbIX
MHOXUTeNnen JlarpaHxa.




Yucnosble pagbl

137. Uucnoson pag. Cxogumoctb. Cymma  GECKOHEYHO
ybbiBatowlern reomeTtpudeckon nporpeccun.  Kputepunm  Kowm
CXOOMMOCTU YNCHOBOro paaa.

138. Cneacteua us kputepusa Kowwmn cxogmMMocTu YMCOBOro psaa.
Heobxogumoe ycnosue cxogumocTu. MapmoHuvecknii psag. OctaTok
4YMCMOBOro psaa.

139. CxogumocTb noboro PUKCMPOBAHHOTO ocraTtka
cxopgsuleroca psiaa. Heobxognmoe 1 [ocTaToyHOE YCrnoBue
CXOAMMOCTU B TEPMMHAX OCTaTKa.

140. Uncnoeble  psagbl C  HeoTpuuaTenbHbIMK  YrleHaMMW.
Heobxogmmoe n goctatovyHoe yCroBMe CXoaMMOCTU. NHTerpanbHbIn
npusHak Kowwn-MaknopeHa CXOAMMOCTM 4YMCNOBOro psiga cC
HeoTpuuaTenbHbIMK YneHamn. OBOBLLEHHbIV FAPMOHUYECKU psag.

141. MpusHakM cpaBHEHUST CXOOMMOCTM  YMCNOBOrO psda C
HeoTpuUaTeNnbHbIMM  YneHamu B (OPME HEpaBeHCTB M B
npeaensHon opme. YacTHble NpuU3HaKM CpaBHEHUS (CpaBHEHME C
00606LLEHHBIM FAPMOHUYECKNM PALOM).

142. Uucnosble pagbl € HEOTpULATENbHbIMKM  YfIEHaMM.
Heobxogmmoe u pgocTaToyHOe ycroBue cxogumocTu. [puaHak
Hanambepa CXOAMMOCTM  YUCMOBOrO psida C MNOSOXKUTENbHLIMU
yneHaMmn B (hopmMe HepaBeHCTB 1 B npeaernibHon doopme. NpnsHakm
Paabe n Maycca (6e3 gokasaTenbcTBa).

143. Uncnoeble  psabl € HeoTpuuaTesnbHbIMU  YfleHaMW.
Heobxogmmoe n goctatouHoe ycnosme cxoaumocTiu. MNpusHak Kown
CXOOMMOCTU YUCFOBOro psida C HeoTpuuaTenbHbIMU YfieHamMu B
dopme HepaBeHCTB U B npeaenbHon dopme. lNMpusHakm Paabe wn
aycca (6e3 gokasatenbcTBa).

144. MpeobpasosaHne AbGens. [MpusHakn [Oupuxne un Abens
CXOAMMOCTU  3HaKonepeMeHHbIX psgoB. [pusHak  JlenbHuua
CXOAMMOCTW 3HaKoYepeayoLerocs psaga.

145. JInHeHoe CcBOMCTBO cxogdawmxca psigoB. CodeTtaTenbHoe
CBOWCTBO cxogsiLerocs psaga (CymmmpoBaHue nadkamu).

146. AGCONIOTHO cxoasdliMecs 4uCcnoBble psiabl. Teopema o
nepecTaHOBKE YNeHOB abCONTHO CcxoasLerocs psaa.

147. Teopema 0 NeEPEMHOXEHNN abCOMNMOTHO CXOAALLNXCA PALOB.

148. Teopema PumaHa o0 nepecTaHOBKE UMEHOB YCITIOBHO

cxopsuierocs psaa.

PyHKUMOHanNbHbIE
nocnegoBaTtesibHO
cTn u
OyHKUMOHanNbHbIE
psabl

149. lMoToyeyHasa n paBHOMepHas CXOAUMOCTb PYHKLMOHAmMNbHbIX
nocnegosartensHocten u psgos. Kputepuin Kowmn  paBHOMepHOW
cxogumocTtn. Heobxogmmoe ycrnoBve paBHOMEPHOW CXOOUMOCTM
dyHKUMOHanbHoro psga. Kputepuih paBHOMEPHOM CXOOUMOCTM
YHKUMOHaANbHOro psga B TepMuHax ocTtatka. MaKopaHTHbIR
npu3Hak Benepwtpacca paBHOMEpPHON CXOANMOCTHU
OYHKUMOHanNbHbIX NocneaoBaTesi.HOCTEN U PSAOB.

150. MpusHak Oupuxne paBHOMEPHON CXOANMOCTHU
dyHKUMoHanbHoro paga. lNMpusHak Abens.

151. MouneHHbln  nepexod K npegeny  OYHKUMOHANbHOMU
nocnegoBaTenbHOCTN U (PyHKUMOHanNbHOro psga. HenpepbiBHOCTb
CYyMMbl PaBHOMEPHO CXoasweroca (PyHKUMOHANbLHOro psaa,
COCTOSILLEr0 U3 HenpepbIBHbIX PyHKUMA. Teopema OuHw.




152. MouneHHoe WHTerpupoBaHue PYHKLMOHAMNbHbIX
nocnegoBaTenbHOCTEN U PALOB.

153. MouneHHoe aunddepeHumnpoBaHmne PYHKLMOHAMNbHbIX
nocrnegoBaTenbHOCTEN U PSAOB.

CrteneHHble pagbl

154. OnpepaeneHune cteneHHoro psga. Teopema Kowun-Agamapa.
155. Teopema o0 paguyce CXOAMMOCTU CTEMEHHbIX PAOOB,
NOSYYEHHbIX NOYSIEHHbIM anddepeHumnpoBaHnem 7

MHTEerpupoBaHmnem CTeneHHoro psaaa. CJ'IeD,CTBVIe.

156. BelecTBeHHO aHanuTuyeckue @yHKUMKU. EAWMHCTBEHHOCTb
pasnoxeHusi B cteneHHon psag. Pag Tewnnopa. MNMpumep 6eckoHeqHo
andbepeHLMpyeMon HeaHanUTUYeCKonN PyHKLMN.

157. HeobxogMmoe wun [OocTaTOMHOE YCNoBME  PasnOXMMOCTU
YHKUMM B CTEMEeHHOW psiA B TepMMHax OCTaTOYHOro 4neHa
dopmynbl  Tewnopa. [octatoyHoe ycnoBue  pasfoXMMOCTU
YHKLMM B CTENEHHON pAa.

158. PasnoxeHne B psa Tennopa nokasaTenbHOMN,
TPUrOHOMETPUYECKUX DYHKLINA.

159. PasnuuHble ¢opmbl  OCTaToOYHOrO 4rieHa (MHTerpanbHas
dopma, bopma JlarpaHxa, dpopma Kowwum).

160. BuHoMMankeHbIN pag.

161. PasnoxeHne QyHKUMN B CTEMNeHHble psagbl  MeTodamu
NOACTaHOBKM, NOYSIEHHOrO anddepeHUnpoBaHns "

WHTerpnpoBaHus. PasnoxeHue B pag Tewunopa norapudmMmyeckon
dyHKUMKM. PasnoxeHne B CTeNeHHOW psig  runepbonunyecknx
dYyHKUMIA, DYHKUNK arctg X.

KpuBonuHenHble
NHTEerpansl

162. HenpepblBHaa kpuBad B  €BKMMAOBOM  MPOCTPaHCTBE,
napameTp KpuBoW. HenpepbiBHO AnddepeHunpyemas Kpusasi.
KpaTHble 1 npocTble Toukn KpueoW. [pocTas kpuasg. JonycTumble
npeobpasoBaHns napameTpa. OpueHTtauus kpuson. Cymma KpuBbIX.

163. KacaTtenbHas k kpuson. Ocobble Toukn anddepeHumpyemon
KpunBon. Maakas kpusas.

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

165. lMoHAaTMe anuHbl ayru Kkpusown. Teopema O CrNpAMMAAEMOCTU
HenpepbIBHO AudepeHLnpyeMon KpMBOM U OUEHKaxX ANUHbI
KpnBoWN.

166. Teopema O nepeMeHHOM ANWHE OYyrU KPUBOW HeNpepbiBHO
anddpepeHumnpyemon kpuson. Cnegcrens.

167. Teopema 0 CripsiMIAISIEMOCTU U BbIYUCNEHWUM ONUHLI FNaaKomn
KpuBoW. BblumcreHne onnHbl KyCOYHO-rNagkon KpUBOW.

168. KpuBonuHenHole nHterpansl 1-ro poga. Onpegenexve u
dopmyna ans BbluucneHusa. CBoncTea nHTerpanos 1-ro poga.

169. KpuBonuHenHole nHTerpansl 2-ro poga. OnpegeneHve u
dopmyna ana BbluncneHns. CBOMCTBa MHTErpanos 2-ro poaa.

170. CBaA3b Mexay KpUBOSMHENHbIMW MHTerpanamu 1-ro u 2-ro
poja.

Mepa

171. KBagpupyemble MHOXecTBa Ha nnockoctn.  MHoxecTBa




>KopaaHa.

nnowaan  Hynb. Kputepuin kBagpupyemoctu. KsagpvpyemocTb
curypbl, rpaHuLa KOTOPOWM COCTOUT M3 OOHOM WM HECKONbKUX
CNpAMNSeMbIX KPUBbIX

172. Mapannenenunen. Mepa napannenenunega. BepxHss u
HWKHAA Mepbl XXopaoaHa MHoxectBa B R" . M3amepumocTb
MHOXecTBa. Mepa JKopgaHa. CsonctBa Mepbl XopaaHa.
MHoxecTBa Mepbl HYIb.

KpaTHble
UHTerpansl

173. OnpepeneHue KpaTHOro uMHTEerpana Pumana no
napannenenunegy W Ha U3MepUMOM MHoOXecTBe. [lpu3sHaku
WHTErpnpyemMocTn PyHKLUMIA N CBOMCTBA KPaTHOro MHTerpana.

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

175. ®opmyna NpuHa.

176. Ycnosua He3aBUCUMMOCTU KPUBOJSIMHEMHOrO WHTerpana ot
nNyTU MHTErpMpoBaHns (bopMynmnpoBKa TEOPEMbI U JOKa3aTeNbCTBO
9KBUBANIEHTHOCTUN NEPBbIX TPEX YCIIOBUN).

177. Ycrnosmsi HE3aBMCUMOCTM KPUBOSIMHEMHOrO WHTErpana oT
nNyTU MHTErpMpoBaHns (bopMynmnpoBKa TEOPEMbI U JOKa3aTeNbCTBO
9KBUBANIEHTHOCTM YCNOBUSA 4 NEpPBbIM TPEM).

178. CeounctBa OMEKTUBHBLIX HenpepbiBHO AuddepeHumnpyembIx
oTtobpaxeHnn ¢ Heobpawawwmmcs B Hynb  gkobuaHom.
Mpeobpa3oBaHne rnagkux KpuBbIX U KOHTYpoB. KpuBONUHEWNHbIE
KoopauHaTbl. Popmyna gns nnowaan obpasa obnactu.

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

180. 3ameHa nepemMeHHbIX B KpaTHOM mHTerpane (opmMynmpoBKu
TeopeM 6e3 pokasatenbctBa M 0ODOCHOBaHWE TFEeOMETPUYECKOrO
CMbICna Moayns u 3Haka akobmaHa npeobpa3oBaHuns).

181. MondapHble, cdepuyeckue, LUNUHOPUYECKME KOOPAWUHATHI.
[MpuMepbl 3aMeHbl NEPEMEHHbIX.

[MoBepXHOCTHbIE
UHTerpansl

182. OnemeHTbl Teopun NoBepxHoCcTen. HocuTenb NOBEPXHOCTH,
TOYKa MoBepxHOCTW. KoopauHaTHble §NMHMKM Ha MOBEPXHOCTM.
MoHATne KpaTHOM TOYKM MOBEPXHOCTM. KacatenbHas K
koopaAnHaTHbIM NuHMAM. Ocobble TOYkM MoBepxHocTW. [nagkue
noBepxHocTn. KacatenbHas  NnocKOCTb K  MOBEPXHOCTH,
HOpMarnbHbIN BEKTOP, HOPMaribHasi NpsMasi.

183. lMoBepxHOCTH, 3aaBaemMble HesBHO. YpaBHeHue
KacaTenbHOW N0CKOCTM U HOPManbHOro BEKTopa.

184. MoHATME nnowagu  NoBEepXHOCTWU. ®dopmyna  gns
BblYMCNEHUA MnoLaan NoBEPXHOCTH.

185. OpvieHTauuns NOBEPXHOCTMU, OAHOCTOPOHHKE 7]
ABYCTOPOHHME NOBEPXHOCTU. KyCOYHO-rnagkue noBepXHOCTU U UX
opueHTauus.

186. OnpegeneHune " CyllecTBOBaHue NOBEPXHOCTHbIX
uHTerpanoB 1-ro u 2-ro pogoB. CBoKWcTBa MNOBEPXHOCTHbLIX
WHTErpanoBs, npuMepbl  UX  BbluMcreHus.  [MOBEPXHOCTHbIEe
WHTErpanbl Kak npegenbl  WHTerpanbHbiX cyMM. WHTerpansl no
KYCOYHO-rNagKkumM noBepPXHOCTSAM.

OneMeHTbI TEOPUN

187. [MOHATME  BEKTOpPHOro  nong. OudbdepeHuupyemble




nons BEKTOpHble nons. [uBepreHums u potop BeKTOpHOro nons. MNMoHatne
O NOBEPXHOCTM YPOBHA yHKUUK. OpTOroHanbHOCTb rpagueHTa K
NMOBEPXHOCTU YPOBHS.
188. dopmyna  [aycca-OcTporpagckoro: dopMynmpoBka
OCHOBHOW TeopeMbl, AoKa3aTenbCTBO POpMyIibl AN crneumnansHoro
knacca obnacten. BblpaxeHne obbema obnactm  4yepes
NOBEPXHOCTHbIN nHTEerpan. MHoromepHas dopmyna
WHTerpmpoBaHus no 4actam. WHTepnpetauma dopmynbl [Maycca-
OcTtporpagckoro B TepMUHaX Teopmm nonsi.
189. dopmyna Crokca.
WHTerpansol
3aBV|cs|p Vle,OT 190. [MoHaTMe  wuHTerpana, 3aBucswero OT  napamMeTpa.
- CobGcTBEHHbIE WHTerparnbl, 3aBucsLme oT napameTpa.
napameTpa

191.

OuddepeHuupoBaHue no napameTpy.

MoHsTWMe  wHTerpana, 3aBuUcAWEro OT  napameTpa.
CobGcTBEHHbIE WHTerparnbl, 3aBucsLme oT napameTpa.
WHTerpnpoBaHmne no napameTpy.

192. MoHaTHMe  uHTerpana, 3aBuUcAWEro OT  napameTpa.

193.

CobGcTBEHHbIE WHTerparnbl, 3aBucsLme oT napameTpa.
HenpepbiBHOCTb NO NapameTpy.

PaBHoMepHOe cTpemneHne dyHKUMM K npedenbHOn
dyHKUuMKM.  KpuTepuin paBHOMEPHOM CXOOMMOCTM B TepMMHax
OYHKUMOHaNbHbIX NocneaoBaTesibHOCTEN.

194. HecobcTBeHHbIE MHTErpanbl, 3aBucsWMe OT napameTpa.

PaBHomepHas cxogumocTb. Kputepun  Kowmn  paBHOMepHOW
CXOO4MMOCTW.

195. Mpu3Hakn paBHOMEPHON CXOAUMOCTM HecOOCTBEHHbIX
WHTErpanos, 3aBUCALLMX OT NapameTpa.

196. HenpepbIBHOCTb HECOBCTBEHHOIO UHTErparna no napamMeTpy.

197. Teopema 0 COBCTBEHHOM WHTErPUPOBaHNN HECOOBCTBEHHOTO

WHTerpana, 3aBucsLLEro oT napameTpa.

198. Teopema o] Hecob6CTBEHHOM WHTErpupoBaHnm

199.

200.

HeCoBCTBEHHOrO UHTerparna, 3aBUCALLEro oT napaMeTpa.

Teopema o0 AanddepeHUMpyeMoCcT  HECOBCTBEHHOro
WHTEerpana no napameTpy.

HecobcTBeHHbIEe napameTpuyeckme WHTerpanbl oT
HeorpaHU4eHHbIX OYHKLNIA.

201. HecobcTBeHHbIE MHTEerpanbl OT HEOrPaHUYEHHbIX PYHKLUMI 1
NX OCHOBHblE CBOMCTBA.
+o0 .
Sin x d
202. BbluncrneHve nHterpana X
0
+o00
-2 d
203. BbluncneHve nHterpana Ie X
0
204. WHTerpanel Ovnepa. [aMma-pyHKUMS U e€e OCHOBHblE
CBOWCTBA.
205. WHTerpanbl 3nnepa. beTa-yHKUNA ©” ee OCHOBHblE

ceorictBa. CooTHoweHNe Mexagy ramma- u 6eta- yHKUNaMU




dnnepa.

Pspbl ®ypbe. 206
PYHKLMN.

Onpepenenne paga ®ypbe ana abCcontoTHO UHTErpupyemMon
MpeonoxeHne o

y — ©  uHTerpanoB Buaa

207.

208.
209.
210.
211.

b

b

CTpeMIeHnmn

J'f(x)cosyxdx, J.f(x) sin yXdx

a

a

K Hyno

OT abCcontTHO MHTerpupyemon yHKuun f(x).

Jlemma 06 annpokcumauuu.

Jlemma Pumana.

Anpo [Oupuxne M ero cBOWCTBA.
MpuHuun nokanuaauun. CxogumMocTb psgoB dPypbe ANA KYCOYHO-

andepeHumpyeMblX QYHKLNA.

212.

CymmupoBaHue psigoB

apudpMeTUYECKUX.

213.
deriepa.

CeoinctBa dgep ®Penepa. Teopema O CXOAUMOCTUM CYMM
BenepuwrTtpacca-CtoyHa

HenpepbIBHON
MHOro4rieHaMu.

214.

CMbIChe

MonHoTa cuctem OYHKUMMK
npnbnumxexns. Teopema O NOMHOTE TPUTOHOMETPUYECKON CUCTEMBI
W CUCTEMbI UenblXx HeoTpuuaTenbHblX cTeneHen x. [lNonHoTa B
KBagpaTU4HOro

Teopema

cpeaHero

Ha OoTpes3ke

U FOHOMeTqueCKOVI CUCTEMDI

HeoTpuuaTesibHbIX cTeneHen X AOna MHOXecCTBa HEeNpepbIBHbIX

OYHKUMA.

215.

MuHumanbHoe

CBOWCTBO

®dypbe MeTOAOM

PYHKLMM

dyHKUMA  1©

Hero (crnyyan HenpepbiBHOW OYHKLMN).

216.

dypbe.

[NoyneHHoe

anddepeHumpoBaHne
MpeonoxeHne o nopsigke ybbiBaHus koadbduumeHToB dypbe npu
N — oo [locTaToyHOE YyCnoBME PaBHOMEPHOW CXOAMMOCTW psiaa

NPUBIIMKEHNS.

KoahpuumeHToB
HepaseHcTBO beccens. PaBeHcTBo [MapceBana wn crneactsnsa us

WHTerpan [Oupuxne.

0 npubnu

anrebpanyeckumm

B CMbICIle pPaBHOMEPHOIO

CUCTEMDbI

psgos dypbe.

cpenHux

NonHoTa

dypebe.

npu

XEeHnn

LenbIX

13.2. Tembl (pa3genbl) AUCUMNIUHBI U BUAbI 3aHATUN

Ne Buabl 3aHATUIN (KONNYECTBO YacoB)
q HaumeHoBaHue pasaena  [CEMeCT a6 CamocTos
abopaTopH
/ ANCUUNINHBI P Jlekuumn  [NpakTnyeckmne Ele P TenbHaa | Bcero
n paboTta
O6wme matemaTnyeckme
NOHATUS, HeobxoauMble Ans 1 6 10 10
N3y4YeHns MmaTeMaTn4eckoro
aHanusa
Mpenen n HenpepbIBHOCTb
HKLMA U OTODpaxXeHun.
(DyHKy P 1 18 16 24
Mpenen
nocnenoBaTenibHOCTU TOYEK.




OuddepeHuymansHoe
ncyucneHne pyHKUUn ogqHom 1 18 24 24
BELLEeCTBEHHON NepeMEHHOMN

HeonpeaeneHHbI nHTerpan
YHKLMM OOHOWN 1 4 4 10
BELLEeCTBEHHON NepeMEHHOMN

NHTerpmpyemocTb no
PumaHny cyHKumMmn ogHom
BeLleCTBEHHON NepeMeHHOon 2 18 16 24
Ha oTpe3ke. OnpegeneHHbin
nHTerpan PnmaHa

HecobCcTBEHHbIN UHTEerpan

OT PyHKUMM O4HON 2 6 6 10

BELLEeCTBEHHON NepeMEHHOMN

OuddepeHumnansHoe

ncumcrneHne yHKLnn 5 18 18 12

MHOIMX BELLECTBEHHbIX

nepemMeHHbIX

Yncnosble pagbl 2 6 8 2

dyHKUMOHanNbHbIE

nocrnenoBaTenbHOCTU U 3 6 6 8

YHKLMOHamNbHbIE paabl

CTteneHHble psabl 3 6 8 8

KpuBosnmHenHble HTerpansl 3 6 8 12
Mepa >KopgaHa. 3 4 4

KpaTHble nHTerpansl 3 8 14 12

[MoBEpPXHOCTHbIE MHTErpanbl 3 6 10 12

OnemMeHTbl Teopum nons 3 4 6 4

WHTerpanel, 3aBucsaLme ot 3 4 6 4

napameTpa

Pagbl dypbe. 3 4 6 4

WToro:

14. MeTogn4yeckue yKkasaHus ansa odbyvarowmxcs N0 OCBOEHUIO ANCLUIMIIUHDI

B xoge wu3ydeHus aucumnnuHbl «MaTtemaTuyeckuh aHanms» CTygeHT ob6si3aH nocewaTb
NEKUMOHHbIE M CEMWHAPCKME 3aHATUS, OCYLLECTBNATb CaMOCTOSTENbHYIO MOArOTOBKY K
3aHATMAM, BbINOMHATL 3a4aHus, [OaHHble neJarormdeckum  paboTHMKaMM B pamkax
ancumnnuHbl. Obyyarowemyca HeobxoaMMO BECTU KOHCMNEKT, 3anucbiBaTb npeanaraembole ons
BbIMNOSIHEHNSA 3aJaHUA.

[ns QOCTMXEHNA XOPOLLUMX pe3ynbTaToB B N3YyYeHUM ANCUUNINH HEO6XOANMMO CaMOCTOATENBHO
pasbupaTtb Martepuanbl NeKuun M COOTBETCTBYHOLIME TEMbl B PEKOMEHLOBAHHOW Meaarorom
nutepaTtype, a Takke BbINONHATb NPaKTUYECKME 3a4aHus.

Bonpocbl no maTtepuanam Kypca obydarowumncs MOXeT 3afaBaTb npenofaBaTensm,
peanu3ylwum aucumninHy «MaTematnyecknin aHanua», BO BPEMSI KOHCynbTauuh unm B
cneumanbHO OTBEAEHHOE NpenogaBaTefieM Ha 3aHATUSX BpeMS.

Mpy NoAroToBKe K NPOXOXOEHUIO TEKYLMX aTTecTauumn (KOHTPOsbHbIX paboT) obyvarowemycs
cnefyet M3y4uTb JEKUWMOHHbIE KOHCMEKTbl W MpakTUyeckue 3ajadu rno npoBepAeMbiM Ha
aTtTectauum Temam.

K npomexyTouHbIM atTectaumsam (3ad4etam UM 3K3amMeHam) CTOUT FOTOBUTBCHA MO BblAaHHbIM
npenogasartensamu, peanusylwuMn aNCUNNINHY, TEOPETUYECKMM BOMPOCaM U MPaKkTUYECKUM
3ajaHuaM  (NnpumepaMm NpakTUYEeCKMX 3afaHun) C  YYETOM KOHCMEKTOB JIEKUMOHHBIX W




NpakTUYECKMX 3aHATMW, a Takke npegnaraemon B pabouven nporpamme  LOUCUMNAWHDI
nuTeparypbl.

15. NepeyeHb OCHOBHOW U AONONIHUTENLHOW NUTEpPaTypbl, PECYPCOB UHTEPHET, He06X0ANMbIX
AJNs1 OCBOEHUA ANCLUNIIUHBLI

a) OCHOBHag nuTepaTypa:

Ne n/n

NcToYHMK

WnbuH, B. A. MaTtemaTtuyecknin aHanus : y4ebHUK gnsi CTyd. By30B, 00y4y. Mo cneunanbHOCTAM
"MaTtematuka", "lNpuknagHas matematuka" n "MIHgpopmatuka" @ B 2 4. / B.A. NnbuH, B.A.
CapoBHuuni, 6.X. Cengos ; Mock. roc. yH-T um. M.B. JlomoHocoBa; nog pea. A.H. TuxoHoBa
.— M. : MpocnekT : 3a-80 Mock. yH-Ta, 2007- .— (Knaccunyeckunin yHMBepcuTeTCKun y4ebHuk /
peacos.: B.A.CagosHunuui (npea.) v gp.]) Y. 1 .— 3-e naa., nepepab. n gon. — 2007 .— 660
c. : un. — lMNoceawaeTtca 250-neTno Mockosckoro yHmBepcuteta .— ISBN 978-5-482-01426-
4

WnbuH, B. A. MatemaTuyeckuin aHanms : y4ebHuk : B 2 4. / B.A. nbuH, B.A. CagoBHnuun, b.X.
CeHpoB ; Mock. roc. yH-T um. M.B. JlomoHocoBa; nog pea. A.H. TuxoHoBa .— M. : lMpocnekT :
N3g-Bo Mock. yH-Ta, 2006- .— (Knaccuyeckuin yHuBepcuTeTckui yvyebHuk / peacos. : B.A.
CapoBHuuni (npea.) v gp.]) . 4.2 .— 3-e u3g., nepepab. n gon. — 2006 .— 353, [4] c. : un. —
Ha obn.: 2-e nap.

Wnbuh, B. A. MaTemaTnyeckun aHanms : y4ebHuk : B 2 4. / B.A. nbuH, B.A. CagoBHunuun, B.X.
Cenpos ; Mock. roc. yH-T um. M.B. JlomoHocoBa; nog pea. A.H. TuxoHosa .— M. : lNMpocnekT :
N3g-Bo Mock. yH-Ta, 2006- .— (Knaccuyeckuin yHuBepcuTeTckui yvyebHuk / peacos. : B.A.
CaposHuunn (npegd.) v ap.]) - 4.2 .— 3-e n3a., nepepab. n gon. — 2006 .— 353, [4] c.

Kyaopssues, J1.O. Kypc mMatemaTtudeckoro aHanmsa : y4ebHMK Ons cTyd. By3oB, 00y4. no
€CTEeCTBEHHO-Hay4YHbIM N TEXHUYECKMM HanpasreHusM u cneuuanbHoctam @ B 3 T. / J1.LO.
Kyapseues .— M. : [dpodra, 2006- .— (Bbicwwee obpasoBaHue: CoBpeMeHHbIN yY4ebHUK) .—
ISBN 5-358-00355-X. — http./biblioclub.ru/index.php ?page=book view red&book id=82814

T. 1: OuddepeHumnansHoe M MHTErpanbHOe UcHUCHEHUsT PYHKUNA OQHOW MEPEMEHHON .—
N3g. 6-e, ctep. — 2008 .— 702, [1] c. : un. — Ykas.: ¢.685-697 .— ISBN 5-358-00354-1.

Kyapssues, J1.[1. Kypc matematudeckoro aHanmsa : yd4ebHuk gns GakanaepoB : [4ns CTyA.
By30B, OOy4 MNO €CTECTBEHHOHay4y. W TeXH. HanpaeneHusM W cneumanbHocTam] / J1.0.
Kyapseues ; Mock. ¢u3s.-texH. uH-T (lFoc. yH-T) .— Mocksa : KOpauT, 2012-.

T.2 .— 6-e n3g. — 2012 .— 720 c. : un. — (bakanasp. basoBbIi Kypc) .— Ykas.: c.706-714
.— ISBN 978-5-9916-1893-9. — htto./biblioclub.ru/index.php ?2page=book view red&book id=82818

Kyopssues, J1.0. Kypc maTematuyeckoro aHanu3a : y4ebHuk ans 6akanaspoB : [4Ns CTyA.
By30B, O0Oy4. MO €CTECTBEHHOHay4d. W TEXH. HanpaeneHusaMm u cneuunanbHoctam] / JI.O.
Kyopsisues ; Mock. u3s.-TexH. uH-T ([oc. yH-T) .— Mocksa : FOpawTt, 2012-.

T.3 .— 6-e u3g. — 2012 .— 350, [1] c. : nn. — (bakanaBp. ba3oBbIn kypc) .— Yka3.: ¢.340-
348 .— ISBN 978-5-9916-1892-2.

Kyaopssues, J1.O. Kypc matemaTtnyeckoro aHanusa : y4yebHuK gnst 6akanaeBpoB : [ons CTyq.
BYy30B, OOy4y. MO eCTeCTBEHHOHayy. W TexH. HanpasneHusam u cneumanbHoctam] / J1.0O.
Kyapsisues ; Mock. u3s.-TexH. uH-T ([oc. yH-T) .— Mocksa : FOpawT, 2012-.

T.1.— 6-e usg. — 2012 .— 702, [1] c. : un. — (bakanasp. ba3oBbIn Kypc) .— Ykas.: ¢.685-
697 .— ISBN 978-5-9916-1807-6.

Tep-Kpukopos, A. M. Kypc matemaTtunyeckoro aHanmsa : ydebHoe nocobue ans sysos / A. M.
Tep-Kpukopos, M. L. WabyHnH .— 2-e n3g. — M. : duamaTtnut : J1ab. 6a3oBbix 3HaHun, 2007
—672c.
Tep-Kpukopos, A. M. Kypc maTemaTtuyeckoro aHanusaa : [y4ebHoe nocobue ans sysos] / A.M.
Tep-Kpukopos, M.U. WabyHnH .— 4-e u3g., ucnp. — M. : BuHom. Jlabopatopusa 3HaHun, 2011
—672c.

HemupoBny, B.M. COOpHMK 3agay U ynpaXHEeHUA No MaTemMaTM4yeckomy aHanusy : yvyebHoe
nocobve gna Bsysoe / B.[N. Oemungosud .— M. : ACT : Actpenb, 2010 .— 558 c.
https://e.lanbook.com/reader/book/113942/#1

http://biblioclub.ru/index.php?page=book_view red&book_id=459722

0) gononHuTenebHasa nureparypa:

[ Ne n/n |

NcTOYHUK




BuHorpagosa, M. A. 3agauM 1 ynpaxHeHWss no mMaTtemaTudeckomy aHanmsy : YdyebHoe
nocobue onsa ctyq. By3oB, oOy4. N0 HanpaBneHMaAM 1 cneumanbHOCTAM ns.-MaT. npocmns :
B 2 u. / N.A. BuHorpagosa, C.H. OnexHuk, B.A. CagoeHuunn ; NMoa pea. B.A. CagoBHU4Yero
— M. : podcpa, 2001

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

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

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

BuHorpagosa, IN.A. /ccnegoBaHne CXOOMMOCTM HECOOCTBEHHbLIX MHTerpanoB : y4ebHo-
mMeToandeckoe nocobme no cneuymnansHoctam 010501 (010200) - MpuknagHaa matemaTuka m
nHcpopmatumka, 010901 (010500) - Mexanuka, 010203 (351500) - Maremartmyeckoe
obecneyeHre N agMUHUCTPUPOBaAHUE MHAPOPMALIMOHHBIX cucTem / BOpoHeX. roc. yH-T; COCT.:
I".A. BuHorpagosa, H.B. Poroea .— BopoHex : JIOIN BI'Y, 2005 .— 19 c.

JTapuH, A.A. 3agaum n ynpaxHeHust N0 MaTeMaTUYecKoMy aHanuay : ydebHo-meTogndeckoe
nocobue no cneymnansHoctam 010501(010200) - MNpuknagHas matemMaTuka M MHpopmaTtuka,
010901(010500) - MexaHuka, 010203(351500) - MartemaTudeckoe obecneyeHne wu
aAMUHUCTPUPOBaHNE MHAOPMALMOHHBIX cucTem / BopoHex. roc. yH-T; cocT.: A.A. JlapuH,
"A. BuHorpagoBa .— Boponex : JIOM BIy, 2005 .— 23 c. — bubnuorp.: c.22 .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/nov05112.pdf>.

YkpauHckun, IN.C. VccnegoBaHme Ha 3KCTpPEMYM, 3adadn Ha MakCUMyM U MUHUMYM Ans
YHKUMA HECKOMbKUX MNepeMeHHbIX @ y4yebHo-meToamyeckoe nocobue : cneumanbHOCTU:
010501 (010200) - MpuknagHas matemaTuka n nHdopmatuka, 010901 (010500) - MexaHuka,
010203 (3851500) - MatemaTudeckoe obecneyeHne 1M agMUHUCTPUPOBaHUE
MHAOPMaLMOHHBIX cucTtem / BopoHex. roc. yH-T; cocT.: 1. C. YkpanHckui, I'. A. BuHorpagosa
.— BopoHex : JIOIN BI'Y, 2006 .— 23 c.

BuHorpagoBa, [.A. 3apaHua ans KypcoBol paboTbl NO MaremMaTUyeckoMmy aHanmsy
(MHTerpanbHoe ucuncneHve YHKUMA MHOTUX MNEPEMEHHbIX) :  y4ebHO-meTogmveckoe
nocobue ans By3oB / BopoHex. roc. yH-T; cocT. I".A. BuHorpagosa [ gp.] .— BopoHex : UMML,
BIy, 2008 — 44 C. — Bubnwuorp.: c.44 —
<URL:http.//www.lib.vsu.ru/elib/texts/method/vsu/m08-15.pdf>.

BuHorpagosa, LA. MeToabl BblMUCAEHUA OBOWHLIX WHTerpanos. [1punoXxeHna AOBOWHbLIX
NHTEerpanoB : y4yebHo-meTogmyeckoe nocobue anga By3oB / BopoHex. roc. yH-T; coct.: .A.
BuHorpagosa, IN.C. YkpanHckun .— Boponex : UINL BI'Y, 2009 .— 22 c.

BuHorpagosa, N.A. Psagbl ®dypbe (MOCTpPOEHWE M CXOOUMOCTb) : Yy4yebHO-MeToanuveckoe
nocobue gnst By3oB : [A4na cTyd. dhak. npuknag. MateMatukv, UHPOPMATUKM U MEXaHUKK
BopoHex. roc. yHOTa Bcex dopm o06ydeHus, wusydarowmux Kypc MaT. aHanu3a, Aang
cneunanbHocten : 010501 - lMpuknagHas matematvka u MHdopmaTuka, 010503 - Mar.
obecneyeHe U agMuHucTpupoBaHue uHpopMm. cuctem, 0100901 - MexaHuka] / BopoHex.
roc. yH-T; coct.: I".A. BuHorpagosa, N.C. YkpauHckmuii .— BopoHex : UMML BIy, 2009 .— 21 c.
— Bubnorp.: c. 21.

W3paHne Ha gp. HocuTene: Pagbl Pypbe (NOCTPOEHUE U CXOAUMOCTL) [DNEKTPOHHbLIN pecypc]
. yyebHo-MeToaMYeckoe nocobue ans By3oB : [onsa cTtyd. dhak. npuknag. MateMaTuku u
MexaHUKM BripoHeX. roc. yH-Ta Bcex popM oby4eHus, M3y4aloLllnx Kypc MaTt. aHanusa, Ans
cneunansHocten: 010501 - lNMpuknagHas marteMaTtuka u unHdopmatuka, 010503 - Mar.
obecneyeHne n agmmHuctTpuposanme, 010901 - Mexanuka ] / BopoHex. roc. yH-T; cocT.: [.A.
BuHorpagosa, [1.C. YkpauHckuii .— BopoHex : W3gaTenbcko-nonurpaduyeckuin  LeHTP
BopoHexckoro rocyaapcrBeHHoro yHusepcureta, 2009.

YkpauHckun, [1.C. MeTogbl BbIMUCIIEHUS TPOWMHBIX WM MOBEPXHOCTHLIX WHTErparos.
MpunoxeHnsa K 3agayam reoMeTpum n MexaHuky : y4ebHo-meToguveckoe nocobue ans By3oB
: [ana cneumanbHocTten: 010501 - lMpuknagHas maTemaTuka M uMHopmaTuka, 010901 -
MexaHuka] / BopoHex. roc. yH-T ; cocT.: IN.C. YkpanHckuin, I".A. BuHorpagosa .— BopoHex :
nnu Bry, 2011 .— 24 c. : un. — bubnworp.: c. 24.

N3naHve Ha gp. Hocutene: MeToabl BbIMUCIIEHUSA TPOMHBIX U NMOBEPXHOCTHbLIX MHTErpasos.
MpunoxeHna K 3agadam reoMeTpum W MexaHuKum [ONekTpOoHHbIN pecypc] : yy4ebHo-
mMeToamdeckoe nocobue pans By3oB : [gns cneumanbHocTen: 010501 - [MpuknagHas
mMaTemaTtuka M uHpopmatmka, 010901 - MexaHuka] / BopoHex. roc. yH-T ; cocT.: [1.C.
YkpauHckun, .A. BuHorpagosa .— BopoHex : ML BI'Y, 2011.

10.

BuHorpagosa, I'.A. OnpegeneHHbin nHterpan Pumana : y4ebHo-MeTogmnyeckoe nocobume gns




BY30B : [4NSA cTyd. 1 K. O4HOW U O4YHO-3a04. hopM. 0ByyeHus, anga HanpasneHu: 010400 -
Mpuknag. matematuka n nHdpopmatuka, 010900 - MexaHwuka, 010500 - MaT. obecneveHue n
agMuHUCTpupoBaHue uHdopMm. cuctem, 110300 - dyHaameHT. uHdopmaTMka U UHAOPM.
TexHonoruun, 010800 - MexaHuka n mat. mogenuposanue, 230700 - MNMpuknaa. nHpopmaTurka,
080500 - BusHec-nHbopmaTtuka] / BopoHex. roc. yH-T ; [cocT.: .A. BuHorpagosa v ap.] .—
BopoHex : WspaTenbcko-nonurpacgpuyeckmii  LeHTp BopoHexXcKkoro rocyaapCTBEHHOro
yHuBepcuteTta, 2013 .— 32 c. : un. — bubnworp.: c.31.

N3paHne Ha ap. Hocutene: OnpegeneHHbin uHTerpan PumaHa [QnekTpoHHbIN pecypc] :
y4yebHO-meToamyeckoe nocobue ans By3oB : [ANA cTyd. 1 K. OMHOM M O4YHO-3a04. POPM.
obyyenna, ansa Hanpasnenun: 010400 - Mpuknag. matemaTtuka n uHpopmatuka, 010900 -
MexaHuka, 010500 - MaT. obecneyeHne n agMmuHUCTpupoBaHne nHgopm. cuctem, 110300 -

dyHaameHT. uHdopmatuka W uHdopm. TexHonorun, 010800 - MexaHuka u Mmar.
mogenupoanme, 230700 - lMpuknag. wnHdpopmaTtuka, 080500 - BusHec-uHdpopmatumka) /
BopoHex. roc. yH-T ; [cocT.: A. BuHorpagoBa u gp.] .— BopoHex : WsgaTenbcko-

nonurpadou4eckmn LeHTp BopoHeXcKoro rocygapcTBeHHoro yHnsepcureta, 2013.
YkpavHckun, T1.C. MeToabl BbIMMCMAEHMS TPOWHBIX W MOBEPXHOCTHbLIX WHTErpasnos.
MpunoxeHna K 3agadam reoMeTpum W MexaHuKn [ONekTpOHHbIN pecypc] : yy4ebHo-
mMeToamndeckoe nocobue pans By3oB : [gns cneumanbHocTen: 010501 - [MpuknagHas
mMatemaTtuka u uHdopmaTtuka, 010901 - MexaHuka] / BopoHex. roc. yH-T ; cocrt.: I.C.
YkpaviHckun, I'.A. BuHorpagoBa .— 3OnekTpoH. TekcToBble AaH. — BopoHex : UMM BI'Y, 2011
.— 3arn. ¢ TuTyn. sKkpaHa .— JMEeKTPOH. Bepcusa ned. nybnukaumm .— CBobodHbIN JOCTYN M3
11.| nHTtpacetn BI'Y .— TekctoBbin dpann .— Windows 2000; Adobe Acrobat Reader.

N3gaHve Ha gp. Hocutene: MeToabl BbIMUCIIEHUSA TPOWHbLIX M NOBEPXHOCTHbIX MHTErpasnos.
MpunoxxeHnsa K 3aja4yam reoMeTpun U MexaHuku : y4ebHo-metoanveckoe nocobue Ans By3oB
: [ana cneumancHocten: 010501 - lMpuknagHas maTemaTtuka v mHdopmatuka, 010901 -
MexaHuka] / BopoHex. roc. yH-T ; cocT.: IN1.C. YkpauHckui, .A. BuHorpagoBa .— BOpoHeEX :
WML Bry, 2011 .—24 c. : un.

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

B) MH(POPMALMOHHbIE 3NEKTPOHHO-06pa3oBaTerNbHbIE PECYPChI:

Ne n/n Pecypc

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

OBC «JlaHb» (https://e.lanbook.com)

3oHanbHasa HaydHasa 6ubnuoteka BI'Y (https://lib.vsu.ru/)

A (W=

O6pasoBaTenbHbIn NopTan «ONeKTPOHHbIN yHuBepcuteT BIY»
(https://edu.vsu.ru/course/view.php?id=11603)

16. MNMepeyeHb y4yebHO-MeTOAMYECKOro obecnevyeHUs ANA CaMOCTOATeNbHOM pPaboTbl (y4ebHo-
memoduyeckue pekomeHOayuu, rocobusi, 3adayHUKU, MemoOu4YyecKkue yKa3aHusi 10 8bINOo/IHEHUK
rpakmu4eckux (KOHmMpPOribHbIX), Kypcosbix pabom u 0p.)

Ne n/n | McTouHMK

1 MonoxeHne 06 opraHuM3auum camocToaTenbHoOM paboTel  obydatowmxcs B BopoHexckom
" | rocyaapcTBEHHOM YHMBEPCUTETE

P UHcTpykumsa. Obwue pekoMeHOaumm no O0OPMIIEHUIO KYPCOBBLIX WM BbIMYCKHbIX KBanMMUKALNOHHbIX
" | pabot

JlapuH, A.A. 3agaumn n ynpaxHeHus N0 MaTemMaTUY4ECKOMY aHanuay : y4ebHO-mMeToamyeckoe
nocobue no cneymnansHoctam 010501(010200) - MNpuknagHas matemMaTuka M MHpopmaTtumka,
010901(010500) - MexaHuka, 010203(351500) - MaTtemaTudeckoe obecneyeHne wu
aAMUHUCTPMPOBaHNE MHAOPMALMOHHBIX cucTem / BopoHex. roc. yH-T; cocT.: A.A. JlapuH,
.A. BuHorpagoBa .— BopoHex : JIOM BIry, 2005 .— 23 c. — bubnwuorp.: ¢c.22 .—
<URL:http.//www.lib.vsu.ru/elib/texts/method/vsu/nov05112.pdf>.

BuHorpagosa, [.A. 3agaHua gns KypcoBom paboTbl MO MaTtemaTu4yeckoMmy aHanuay
(MHTerpanbHoe wucdUcneHne YHKUMN MHOMMX MEPEMEHHbIX) :  y4ebHOo-meToanyeckoe
4. | nocobue ans By3oB / BopoHex. roc. yH-T; cocT. I.A. BuHorpagosa [u ap.] .— BopoHex : UIML,
BI'Y, 2008 — 44 C. — bubnuorp.: c.44 —
<URL.:http.//www.lib.vsu.ru/elib/texts/method/vsu/m08-15.pdf>.

BuHorpagosa, A. MeToabl BbIMUCIEHUS ABOWHLIX WHTErpanoB. [MpUNOXeHUs ABOWHbLIX
nHTEerpanoB : y4yebHo-meTogmyeckoe nocobue anga By3oB / BopoHex. roc. yH-T; cocrt.: .A.




BuHorpagosa, I1.C. YkpanHckui .— Boponex : WML BI'Y, 2009 .— 22 c.

BuHorpagoBsa, .A. Psagbl ®ypbe (NOCTpPOEHME W CXOAMMOCTb) : y4ebHO-meToanyeckoe
nocobue gns By30B : [ANga CcTyd. chak. npuknag. MatemMaTuki, MHPOPMATUKA U MEXaHUKK
BopoHex. roc. yHOTa Bcex dopmM 06yyeHus, u3dydalwlmnx Kypc MaTt. aHanusa, gns
cneunanbHocTen : 010501 - lNpuknagHas maTemaTtuka M MHpopmaTtuka, 010503 - Mar.
obecneyeHre n agMuHucTpupoBaHue uHdopm. cuctem, 0100901 - MexaHuka] / BopoHex.
roc. yH-T; coct.: I".A. BuHorpagosa, N.C. YkpauHckuii .— BopoHex : UMNL BI'y, 2009 .— 21 c.
— Bubnuorp.: c. 21.

N3paHne Ha ap. HocuTene: Pagbl Pypbe (NOCTPOEHUE U CXOAUMOCTL) [ONEKTPOHHbLIN pecypc]
. yyebOHO-MeTOoAMYECKOE Mocobue ansa By3oB : [ong ctyd. dak. npuknag. MatemMaTtuku u
MexaHuKM BripoHex. roc. yH-Ta Bcex hopm o6y4veHusa, nayyvarlinx Kypc Mart. aHanusa, Ans
cneumansHocten: 010501 - lMpuknagHas maTemMatuka v umHdgopmatuka, 010503 - Mar.
obecneyeHne n agmmHnctpmpoBanune, 010901 - MexaHuka ] / BopoHex. roc. yH-T; cocT.: [.A.
BuHorpagosa, [1.C. YkpauHckun .— BopoHex : W3gaTtenbcko-nonurpadnyecknn LIeHTp
BopoHEeXCcKoro rocygapcrBeHHoro yHmeepcurerta, 2009.

YkpauHckun, [1.C. MeToabl BbIMUCIIEHMUSI TPOWMHBIX WM MOBEPXHOCTHLIX WHTErparos.
MpunoxeHna K 3agadvam reoMmeTpum n MexXaHukn : y4ebHo-meToguveckoe nocobue ons By3oB
: [ans cneumnanbHocTen: 010501 - lMpuknagHas maTematuka M mHdopmaTuka, 010901 -
MexaHuka] / BopoHex. roc. yH-T ; cocT.: IN.C. YkpanHckuin, I".A. BuHorpagosa .— BopoHex :
nnu Bry, 2011 .— 24 c. : un. — bubnworp.: c. 24.

N3paHne Ha gp. HocuTene: MeTogbl BbIMUCAEHUS TPOWHbLIX M NOBEPXHOCTHbLIX MHTErpanos.
MpunoXxeHus K 3agavyamM _reoMeTpum U MexXaHUKM [OnekTpoHHbI  pecypc] @ y4ebHo-
MeToamyeckoe nocobue ans By3oB : [Aansa cneuuwansbHocTeh: 010501 - [lMpuknagHas
MaTematvka 1 mnHdopmatuka, 010901 - MexaHuka] / BopoHex. roc. yH-T : cocrt.: [.C.
YkpaunHckun, [.A. BuHorpagosa .— Boponex : WML BI'Y, 2011.

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

N3paHne Ha ap. Hocutene: OnpefdeneHHbit uHTerpan PumaHa [QNeKTpoHHbIN pecypc] :
y4yebHO-MeToanYeckoe nocobue ans By3oB : [ana ctyd. 1 K. 0MHOM M 04YHO-3a04. dhopm.
obyyeHus, ansa HanpaeneHun: 010400 - MNpuknag. matematuka u nHdopmatumka, 010900 -
MexaHuka, 010500 - MaT. obecneyeHrne 1 agMUHUCTPUpoBaHne MHdopMm. cuctem, 110300 -
dyHOoameHT.  unHdopmatuka U mHdopm. TexHonormn, 010800 - MexaHuka v Mar.
mogenupoBaHue, 230700 - MMpuknag. mnHdpopmatuka, 080500 - BusHec-nHdopmatukal /
BopoHex. roc. yH-T : [coct.: I'A. BuHorpagosa un ap.] .— BopoHex : W3patenbcko-
nonurpadpuyeckui LieHTp BopoHeXCcKoro rocyaapcTBeHHOro yHnsepcurerta, 2013.

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

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

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

10.

BepmaH, ".H. C60pHMK 3aga4 No Kypcy MateMaTuyeckoro aHanuaa : yuebHoe nocobue
/ T.H. BepmaH. — 8-e u3g., ctep. — CaHnkr-lNeTepbypr : NlaHb, 2019. — 492 c. — ISBN
978-5-8114-0657-9. — TeKCT : 3neKTPOHHbIN // ONeKTPOHHO-6ubnuoTeyHasa cuctema
«Jlaub» : [cant]. — URL: https://e.lanbook.com/book/111199 (mata ob6paiieHus:




07.10.2019). — Pexxum gocTtyna: Ans aBTopu3. Nonb3oBartenen.

11.

YkpaviHckun, M.C. OCHOBHble MeTOAbl BbIMUCIIEHUSA HeonpeaeneHHbIX MHTerpanos
[OnekTpoHHbIN pecypc] : yd4ebHO-MeTOoau4eckoe nocobue onst By3oB : [gna ctyg. 1 k.
OYHOWN N OYHO-3a04HOWN hopm 00y4veHMs dak. Npuknag. MatemaTuki, MHPOPMaTUKA 1
MexaHukn ; ans HanpaeneHun : 010500 - Mat. obecneyeHne N agMUHUCTPUPOBaHUE
uHdopm. cuctem, 010300 - dyHaameHTanbHble MHOPMATUKa Y MHPOPM. TEXHOMNOTUN;
01400 - MpuknagHas matematuka U uHpopmaTuka, 010800 - MexaHuka n mar.
mogenuposanue, 230700 - lMNpuknag. nHpopmaTtuka, 010900 - MexaHuka, 080500 -
BusHec-uHdopmatmka] / BopoHex. roc. yH-T ; cocrt.: I1.C. YkpaunHckui, 3.J1. lnwkunHa ,
A. BuHorpagpoea .— OnekTpoH. TeKkcToBble gaH. — BopoHex : WMapgaTtenbcko-
nonurpau4eckmn LeHTp BopoHexckoro rocyaapcTBeHHoro yHusepcuteta, 2013 .—
3arn. ¢ Tutyn. akpaHa .— CBoboaHbI JocTyn u3 nHTpacetn BIY .— TekcToBbIv hann
— Windows 2000 ; Adobe Acrobat Reader —
<URL:http.//www.lib.vsu.ru/elib/texts/method/vsu/m13-173.pdf>.

12.

JlapuH, A.A. 3adayu u ynpaxHeHuUs o Mamemamu4yeckoMy aHanusy : y4ebHo-
memoduyeckoe rocobue mno creyuansHocmam 010501(010200) - [lpuknadHas
Mamemamuka u uHgopmamuka, 010901(010500) - MexaHuka, 010203(351500) -
Mamemamu4deckoe obecriedeHue U aOMUHUCMPUPO8aHUE UHGOPMaUUOHHbIX cucmem
/ BopoHex. eoc. yH-m; cocm.: A.A. JlapuH, I'.A. BuHoepadoea .— Boponex : JIOI BI'Y,
2005 — 23 C. — bubrnuoep.: c.22 —
http://www.lib.vsu.ru/elib/texts/method/vsu/nov05112.pdf

13.

Bunoepadosa, I'A. 3adaHus 0nisi Kypcogol pabombl MO MamemMamu4yecKkoMy aHasu3y
(uHmMeepanbHoe ucyucneHue yHKUUU MHO2UX NepeMeHHbIX) : y4ebHo-Memoduyeckoe
rnocobue 0ns sy3oe / BopoHex. 2oc. yH-m; cocm. [A. BuHoepadosa [u dp.] .—
BopoHex : uriy Bry, 2008 — 44 c. — Gubnuoep.:
c.44:http://www.lib.vsu.ru/elib/texts/method/vsu/m08-15.pdf

14.

BuHorpaposa, I'.A. Psaabl ®ypbe (NOCTpOeHME U CXOANMOCTb) [SNEKTPOHHbBIN pecypc] :
y4yebHO-MmeToamYeckoe nocobue Ana By3OB : [4NA cTyd. dak. Nnpuknag. MateMaTuki m
MexaHukuM BnpoHex. roc. yH-Ta Bcex oopm 0byyeHus, nayvarowmx Kypc maT. aHanumaa,
ana cneunansHocTen: 010501 - MpuknagHaa matematnka u nHgopmatuka, 010503 -
Mar. o6ecneyeHne n agmuHuctpmposanune, 010901 - MexaHuka | / BopoHex. roc. yH-T;
coct.. [.A. BwuHorpagosa, [I1.C. VYkpamHckmn .— BopoHex : Wagartenbcko-
nonurpadou4eckmn LeHTp BopoHexcKoro rocygapctBeHHoro yHnusepcureta, 2009.

15.

BuHorpagosa, [.A. OnpegeneHHbin _uHTerpan PumaHa [ONeKTpOoHHbI _pecypc]
y4yebHo-MeToamn4Yeckoe nocobure aAns By3oB : [ans ctyd. 1 K. 04HOM 1 0YHO-3a04. DOpM.
obyyeHus, anga HanpaeneHun: 010400 - lMpuknag. matemMatuka U mnHdopmaTuka,
010900 - MexaHuka, 010500 - MaTt. obecne4yeHne M aaMUHUCTPUPOBAHUE UHEOPM.
cuctem, 110300 - PyHoameHT. MHopMaTUKa U uMHdbopM. TexHosiorum, 010800 -
MexaHnka 1 mat. moaenuposanue, 230700 - lMpuknag. nHdopmatuka, 080500 -
busHec-nHdopmartmnkal / BopoHex. roc. yH-T ; [cocT.: [A. BuHorpagosa v ap.] .—
BopoHex : M3gaTtenbcko-nonmrpadmnyecknii LeHTP BopoHEXCKOro rocygapCTBEHHOIo
yHuBepcuteta, 2013.

16.

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

17.

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




17. O6pasoBaTtenbHble TeXHONIOrM1U, UCNoNb3yeMble NpU peanusauum y4eOHOM AUCLIMNIMUHDI,
BKNOYasa AUCTaHUMOHHbIEe obpa3soBaTtenbHble TexHonorum (AOT), anekTpoHHoe obyyeHue (30),
cMellaHHoe oby4eHue):

Mpn noarotoBke K NEKUMOHHbIM WU CEMWHAPCKUM 3aHATUSM, TEeKyLWen U NPOMEXYTOYHOMU
aTTecTauusamM CTyaeHTYy HeoBXoaMMO NoSb30BaTbLCS KOMMNbIOTEPHON TEXHUKOW, NOAKMOYEHHOWN K

cetn "VIHTepHeT", co cnefyoLwwmm NporpaMmmMHbIiM obecneyeHnem:
- onepaumnoHHas cuctema (Windows unu Linex);
- Microsoft Office unu LibreOffice;
- 6paysep (Mozilla Firefox, unu Internet Explorer, nnn Chrome v gp.).
18. MaTepMaano-TeXHquCKoe obecneyvyeHune ancunniinHbli:

CneumnanuanpoBaHHas mebernb (CTorbl, CTyNbs, 4OCKA).

[ns BbINOMHEHUS camocTosTenbHOW paboTbl oby4varolemycsi npefocTaBnseTcss AOCTyn K

KOMMbIOTEPHOM TEXHUKE C BO3MOXHOCTbBIO NOAKNIOYEHNS K ceTn "UHTepHeT".

[MepeHOCHOW NpoeKTop, AOKYMEHT-Kamepa.

19. OueHoYHbIe cpeacTBa Assi NPpoBeAEHNA TEKYLLUEN U MPOMEXYTOYHOW aTTecTauumn

Mopsaok OLeHKM 0CBOEHMS obyyatomMmMmucs y4ebHoro matepuana onpeaensieTcs CogepaHnem

crieayoLwmnx pasaenos AUCUMNIMHLI

NHgukaTop(bl
Ne| Haumenosarue pasaena | Kownerons | "ZUTECHE) | Quenoune cpecrea
KOMMNeTeHUUn
1. | Obwme matemaTnyeckme YK-1 NYK-1.1.
NOHATUS, Heobxoanmble Ans OrlK-1 NYK=1..2.
N3yyeHna matemaTn4eckoro NOTK-1.1
aHanusa NOIK-1.2. lNepeyeHb soripocos
NOIK-1.3. lNpakmu4yeckoe
NOIMK-1.4 3adaHue
2. | Npegen n HenpepbIBHOCTb YK-1 NYK-1.1.
OYHKUMI N OTO6pa)KeHVII7I. OrK-1 NYK=1..2. KOHmpoanag paﬁoma
Mpenen NOTMK-1.1 No 1
nocrnefoBaTenbHOCTU TOYeEK. NOMK-1.2. lNepeyeHb sonpocos
NOMK-1.3. lpakmuyeckoe
NOIK-1.4 3adaHue
3. | AndppepeHunansHoe YK-1 NYK-1.1.
ncyncneHne pyHKLnmn ogHon OrlK-1 NYK=1.2. KormponbHasi paboma
BELLLECTBEHHOW NEepeMeHHOMN NOMMK-1.1. Ne 2 [MepeyeHb
NOMK-1.2. 80r1poCco8.
NOIK-1.3. lNpakmu4yeckoe
NOIK-1.4. 3adaHue
lMpomexyToyHas aTTectaums KUM lepeyeHb goripocos
cpopma KOHTPOJ14 — 3a4eT, 3K3aMeH npaKmuquKoe 3adaHue
4. | HeonpeaeneHHbI nHTerpan YK-1 NYK-1.1.
dYHKLMM OgHOMN OTlK-1 NYK=1..2. KorHmponbHas paboma
BELLEeCTBEHHOMN NEepeMEHHON NOTK-1.1 Ne 3 lMepeyeHs
NOTK-1.2. 80ripocos
NOMK-1.3. lpakmuyeckoe
NOIMK-1.4 3adaHue
5. | WHTerpupyemocTb no YK-1 NYK-1.1.
Pumany qDyHKLvl,VIVI OfHOM ) OrK-1 NYK=1..2. KorHmpornbHas paboma
BELLECTBEHHOW NepeMeHHOM NOMMK-1.1. Ne 4 [MepeyeHsb
Ha oTpe3ke. OnpegeneHHbin NOMK-1.2. 80r1pocos.
nHTerpan PumaHa NOMK-1.3. lMpakmuyeckoe
NOIK-1.4. 3adaHue




Ne

HanmeHoBaHue pasgena

KomneTteHu

NuankaTop(bl)

octuxkenus | OueHoYHble cpeacTea
n/n OvcumMnnnHbl (Moayns) nsa(n) KFCI')MI'IeTeHU,I/IVI
6. | HecobcTBEHHbIM MHTerpan YK-1 NYK-1.1.
OT PyHKUMMU ogHoﬁ ) OlK-1 NYK=1..2. KorHmponbHas paboma
BELLECTBEHHOW NEepeMeHHOMN NOTIK-1.1 Ne 4 [NepeyeHb
NOTK-1.2. 80ripocos
NOIK-1.3. lNpakmu4eckoe
NOIMK-1.4 3adaHue
7. | AndpdepeHunansHoe YK-1 NYK-1.1.
ncuymcneHne yHKUnn OrK-1 NYK=1..2. KorHmponbHas paboma
MHOTIMX BELLEeCTBEHHbIX NOTK-1.1 Ne 5 [MepeyeHs
nepemMeHHbIX NOMK-1.2. 80r1poCco8
NOMK-1.3. lpakmuyeckoe
NOIMK-1.4 3a0aHue
8. | Ywncnosblie pagbl YK-1 NYK-1.1.
OllK-1 NYK=1..2.
NOMK-1.1.
NOTK-1.2. lNepeyeHb gorpocos
NOIK-1.3. lNpakmu4eckoe
NOIK-1.4. 3adaHue
lMpomexyToyHas aTTectaums KUM lepeyeHb goripocos
cpopma KOHTPOJ14 - 3a4eT, 9K3aMeH npaKmuquKoe 3adaHue
9. | dyHKUMOHasNbHbIE YK-1 NYK-1.1.
nocrnegoBaTenbHOCTU U OrK-1 NYK=1..2. KoHmponbHas paboma
dyHKUMOHAanNbHbIE pAab NOMK-1.1 Ne 6 MepeyeHb
NOTK-1.2. 80ripocos
NOMK-1.3. lpakmuyeckoe
NOIMK-1.4 3adaHue
10. | CteneHHble pagpl YK-1 NYK-1.1.
OMK-1 MYK=1..2. KonmponbHas paboma
NOTK-1.1 Ne 6 MepeyeHsb
NOMK-1.2. 80r1poCco8.
NOMK-1.3. lpakmuyeckoe
NOIK-1.4 3adaHue
11. | KpuBonuHenHble nHTErpanbl YK-1 NYK-1.1.
OrK-1 MYK=1..2. KonmpornbHas paboma
NOTK-1.1 Ne 7 MepeyeHsb
NOTK-1.2. 80ripocos
NOIK-1.3. lNpakmu4eckoe
NOIMK-1.4 3adaHue
12. Mepa »KopgaHa. YK-1 NYK-1.1.
OllK-1 NYK=1..2.
NOMK-1.1
NOTK-1.2. lNepeyeHb sorpocos
NOMK-1.3. lpakmuyeckoe
NOIMK-1.4 3adaHue
13. | KpaTHble nHTerpansl YK-1 NYK-1.1.
OnK-1 MYK=1..2. KonmpornbHas paboma
NOTK-1.1 Ne 6 MepeyeHsb
NOMK-1.2. 80r1poCco8.
NOIK-1.3. lNpakmu4yeckoe
NOIK-1.4 3adaHue
14. | [MOBEPXHOCTHbIE MHTErparbl YK-1 NYK-1.1. KoHmpornbHas paboma
OrK-1 NYK=1..2. Ne 7[—[epequb
NOMK-1.1. 80r1poCco8.
NOIMK-1.2. lpakmuyeckoe




NHgukaTop(bl
Ne | Haumenosarue pasaena | Kownerons | "ZUTECHE) | Quenoune cpecrea
KOMMNeTeHuun
NOMK-1.3. 3adaHue
NOIMK-1.4.
15. | OnemeHTbl TEOPUN NONS YK-1 NYK-1.1.
OllK-1 NYK=1..2.
NOTMK-1.1
NOTK-1.2. lNepeyeHb gorpocos
NOMK-1.3. lpakmuyeckoe
NOIK-1.4 3adaHue
16. | MHTerpansl, 3aBucsLLne oT YK-1 NYK-1.1.
napameTpa OrlK-1 NYK=1..2. KonmponbHas paboma
NOTK-1.1 Ne 8 MepeyeHsb
NOTK-1.2. 80ripocos
NOIK-1.3. lNpakmu4eckoe
NOTMK-1.4 3adaHue
17. | Pagbl ®ypbe. YK-1 NYK-1.1.
OMK-1 MYK=1..2. KonmpornbHas paboma
NOTK-1.1. Ne 8 MepeyeHs
NOTK-1.2. 80ripocos
NOMK-1.3. lpakmuyeckoe
NOIMK-1.4. 3a0aHue
MpomexxyTouHasa aTTecTaums KUM lepeyeHb soripocos
dopMa KOHTpPOrs - 3a4eT, 3K3aMeH lNpakmu4eckoe 3a0aHue

20 TunoBble OUEHOYHbIE cpeacTtBa U MetToaunydecKue martrepuanbl, onpegensrowue npoueaypbl
oueHunBaHunA

20.1 TeKywMn KOHTPOIb ycneBaeMocTun

KoHTponb ycneBaemocTv No AUCUMMNAMHE OCYLLECTBNAETCA C MOMOLLbIO CNEeAYHLLNX OLEHOYHbIX
cpencTs:
KoHTponbHaga paboTa. lNepeyeHb BonpocoB. [NpakTnieckne 3aganus.

1 CEMECTP

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

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

KomMmnnekT 3agaHMn Ansa KOHTponbHOM paboTbl Ne 1

no ancumnnuie 61.0.11 Martematmnyeckuin aHanus3

Tema [lpegen

BapwuaHT 1
1. NaTtb onpefeneHve B kBaHTopax a = limx, .

n—o



[okasaTb, ucnonb3ys onpegenenune, Yto limlgn = +oo

n-o

. 2n+1H)+2n +2)!
Hantu npegen nocnegosaTtensHOCTH X, =
(2n +3)!

3anucaTtb B TepMMHax HepaBeHCTB lim f(x) = —oo

X-da

Haiitv npegen lim x(+v/x* +1—x).

X — +oo
. . X" —5x+1
Hantn npegen lim—————
x-0 3x+7
BapuaHT 2
NaTtb onpefenenue B kBaHTopax limx, =a —0.
n—o
2
[okasaTtb, ucnonb3ysa onpegenenune, 4To lim N =00
n-o pn +
1000n

Haintu npegen nocnegosatenbHOCTH lim 41
n— n +

3anucaTtb B TepMMHax HepaBeHCTB lim f(x) = A

X =00

MNHOBPHAYKM POCCUHN
®EOEPAINBHOE NOCYAAPCTBEHHOE BHO[DKETHOE OBPA3OBATE/IBbHOE YYPEXXOEHUE
BbICLLEMO OBPA3OBAHUA
«BOPOHEXXCKWW rOCYAAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «Br'Y»)

Kacpe,qpa MaTeMaTn4eCcKoro u npuknagHoro aHanmaa
(HaumeHosaHue Kagedpsb!)

KomMmnnekT 3agaHnn Ansa KOHTposnbHOM paboTbl Ne 2

no aucumnnude B1.0.11 MaTtemaTn4eckun aHanus

Tema ViccnegoBaHue yHKUUIA

BapwuaHT 1

Haiitn npousBogHyto dpyHKLmMM sind/1— x*
HaiiTv npounssoaHyto dpyHKLmMm (arcsin x)™*
. _ cos(nx)
HainTn Toukn pa3pbiBOB OyHKUMN y = PR 1 YCTaHOBWTb UX POA,

3 2
X —X

y oxt -1
Hantu npegen lim
-1 Inx

XCOSXx —sin x
3

HanTtn npegen lim
x-0 X

BapuaHT 2



HanTtn nponsBoaHyto pyHKUMK sin(arctgx)

HaiiTu nponssogHyto cyHkumm (v1—x2 )™

sin x

||

Hantu Toukun paspbiBOB PYHKLUUKN y = ¢

. 1/x%
. . ( arcsin x
Hantn npegen lim
x-0 X

N YyCTaHOBUTb UX pos

. tox
Hantn npeagen lim &
x-mtgS5x

KpuTepum oueHKu:

OLIeHKa «OTNINYHO» BbICTABIAETCSH, ECNN peLleHbl BCe 3a4a4u;
- OLEeHKa «XOpOLLO» BbICTABMNAETCA, €CNY He pellieHa oaHa U3 3aday
- OLEHKa «Y[I0BMNEeTBOPUTENbLHO» BbLICTABMNAETCH, €CMNY PeLleHbl TPU 3aauu;
- OUeHKa «Hey[doBMNeTBOPUTENbHO» ECNY PELLEHO MeHee Tpex 3adad

2 CEMECTP
MUHOBPHAYKM POCCUM
®ENEPAILHOE FOCYOAPCTBEHHOE BHO[PKETHOE OGPA3OBATEILHOE YUPEXKOEHVE
BbICLLEMO OBPA3OBAHUSA
«BOPOHEXXCKUWM rOCYAAPCTBEHHbIA YHUBEPCUTET>
(®rE0Y BO «BIY»)

Kadenpa matematmyeckoro u npmknagHoro aHanmaa
(HaumeHoesaHue kaghedpsbi)

KomMmnnekT 3agaHnn Ansa KOHTponbHOM paboTbl Ne 3

no aucumnnude B1.0.11 MaTtemaTn4eckun aHanus

Tema HeonpegeneHHbI nHTerpan

BapuaHT 1
2—4/1-
1. Bbluucnutb I—xdx.

Vl—-x
5 e’
2. Hantm Jgdx.

V16 —¢’

3. Bbluncnutb '[ez’”xdx.

4. Bbluucnutb ji
x(l + x)
BapuaHT 2
1. Bblumcnutb J. .
xInx

2. Hantn '[\/;Elld—x
- X



3. Bblumcnurtb jxln(x)dx .

4. Haitn J.sinxcoszxdx.

MNHOBPHAYKN POCCUI
®ENEPAINBHOE MOCYAAPCTBEHHOE BIO[DKETHOE OBPA3OBATE/TbHOE YYPEXXOEHUE
BbICLLEIO OBPA3OBAHUA
«BOPOHEXXCKWW rOCYAAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «Br'Y»)

Kadbenpa maTtemaTyeckoro v NpuKnagHoro aHanunaa

(HaumeHosaHue kaghedpsbi)

KomMmnnekT 3agaHun Ansa KOHTponbHOM paboTbl Ne 4

no ancumnnvie bB1.0.11 MaTtemaTtnyeckmn aHanms

Tema OnpegeneHHbI nHTerpan

BapwuaHnT 1

a
1. Bblumcnuts '[x\/az -x%dx.

0

0
2. Bblucnutb I(x +2) In(x + 2)dx.
-1

1

3. Bblumcnutb I
-1

xdx

xP+x+l

. 2a
4. Haitv nnowaab, OrpaHUYEHHYI0 KpUBBLIMM y= ?cos x, y=atgx, x=0.

BapuaHT 2
j- xdx
xt+1
1. Bbluucute O )
3
4 —
2. Bbluncnutb IM
0 Vx?+1

1
3. Bbumcnuts '[ x arctgxdx
0

4. Haiitv nnowaab, OrpaHUYEHHYIo KpUBLIMU Y = x’e™", y=0, x=2.



MNMHOBPHAYKN POCCUI
®EOEPAINBHOE MOCYAAPCTBEHHOE BIODKETHOE OBPA3OBATE/IbHOE YYPEXXOEHUE
BbICLLEIO OBPA3OBAHUA
«BOPOHEXCKWW rOCYOAPCTBEHHbIW YHUBEPCUTET>
(Preoy BO «Br'Y»)

Kadenpa matematmyeckoro u npuknagHoro aHanmaa
(HaumeHosaHue kaghedpsbi)

KomnnekT 3agaHun ana KOHTponbHoW paboTbl Ne 5

no ancumnnmie bB1.0.11 MaTtemaTtnyeckmn aHanms

Tema [OudhepeHumanbHoe ncHncneHne yHKLUUM MHOMMX BELLLECTBEHHbIX NePEMEHHbIX
Tema [OuddepeHumansHoe ncumcneHne PyHKLUMnM MHOrMX BeLLeCTBEHHbIX NepeMeHHbIX

BapwuaHT 1

o X
. Haitu yactHble npon3BoaHbIE NEPBOro U BTOPOro NOPSAKOB (YHKUUN © = — .
y
. Haiitn audepeHumansl nepBoro 1 BTOPOro nopsakoB pyHKUMM u =In+/x* + y* .
. Haitn rpagmeHT dyHkumm z =x” = y* B Touke M (L;1).

2 2
. MCCHeﬂOBaTb Ha 3KCTpeMyMm (byHKU,V”‘O OBYX NEPEeMEeHHbIX 7 =X _(y _1) .

BapuaHT 2

. HaiiT1 yacTHble Npou3BOAHbIE NEPBOTO 1 BTOPOrO MOPSAKOB (DYHKLMN & =~/ x° + y2 .

2. Hantn gudpdepeHumnansl Nnepsoro 1 BTOPOro NopsakoB PyHKUMK u =e™ .

3. Haintv rpaameHT yHKUMN 7 = ln(x2 + yz)

. WccnenosaTh Ha SKCTPEMyM dyHKLMIO BYX NEpPeMEeHHbIX 7 =x° +y° —3xy.

Kputepumn oueHku:

oLieHKa «OTNIMYHO» BbICTABMNAETCHA, €CNY pPeLleHbl BCce 3aaauu;

OLIEHKA «XOpOLLO» BbICTABMNAETCH, €CNY He pellieHa ofgHa U3 3adav;

- OLEHKa «yOO0BNEeTBOPUTENBHO» BbICTABMNSAETCS, ECMM peLLeHbl ABe 3a4auu;
OLiEeHKa «HeyOoBNeTBOPUTENbHO» €CIN PELLEHO MeHee ABYX 3agay

3 CEMECTP

MUHOBPHAYKM POCCUM
®ENEPAILHOE FOCYOAPCTBEHHOE BHO[PKETHOE OGPA3OBATEIbHOE YUPEXKOEHUE
BbICLLEMO OBPA3OBAHUSA
«BOPOHEXXCKUWM rOCYAAPCTBEHHbIA YHUBEPCUTET>
(®PrB0Y BO «BIY»)



Ka(bep,pa MaTeMaTn4ecKoro 1 rpukKnagHoro aHarnmn3a
(HaumeHosaHue kaghedpsbi)

KomnnekT 3agaHun ana KOHTponbHoW paboThkl Ne 6

no aucumnnmie B1.0.11 MaTtemaTtuyeckun aHanms

Tema CreneHHble N hyHKUMOHamNbHbIE psiabl, KpaTHbIE UHTEerparnbl.

BapwuaHT 1

1. [JaH yHKUMOHarbHbINA Psf A-x 1f 4-x 2+l 4-x 3+ Lo (Amx ),
. ’ Tx+2 3\7x+2 Txt2

Wcecnepoeatb cxoanmocTb psiga B Touykax x =0 n x =1.
2. VccneposaTb CXOOAUMMOCTb CTEMEHHOro paja
1 2 1 3 1 n
(x—2)+?(x—2) +3—2(x—2) +...+7(x—2) +..

3. Bblumcnutb Hxln vdxdy , ecnn obnactb D - npsimoyronbHuk 0<x<4, 1< y<e.

D
e Inx

4. VI3MeHUTb NOpsiAOK MHTErPUPOBAHUS B MHTErparne Idxj f(x, y)dy.
1 0

5. lNMepengs K NONApHbLIM KOOpAWHATaM, BbIYUCINTL OBOMHON UHTEerpan IJ.N/XZ + yzdxdy ,ecrm D- |
D
2 2 2
yeTBepTb Kpyra x" +y" <a’.

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

2. WccnepoBaTb CX0QMMOCTb CTEMNEHHOMO paga 1!(x—5) + 2!(x—5)2 +3!(x—5)3 +...+n!(x—5)" +...

1. HanTtn obnactb cxogMmocTu psiga

3. Bbluncnutb H(cosz x +sin’ y)dxdy, ecnu obnactb D - kBagpaT 0<x SZZT’ 0<y SIZT.
D

1-x2

[ r(xy)ay.

XZ

1
4. VI3MeHWTb NopsiioK MHTErpUpPOBaHUS B MHTerparne Idx
_1 _ 1

5. MNMepengsa kK nonApHbIM KoOpANHATaM, BbIMUCNUTL ABOVNHOW UHTErpan J ln(x2 + y2 xdy , ecnn
D
D - KONbLIO MEXAY OKpyXXHOCTAMM X +y° =¢> n x* +y° e,

MWHOBPHAYKN POCCUI
®EOEPANBHOE MOCYAAPCTBEHHOE BIODKETHOE OBPA3OBATE/IbHOE YYPEXXOEHUE
BbICLLEIO O6PA3OBAHUA
«BOPOHEXXCKWW rOCYAAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «Br'Y»)

Kadenpa matematmyeckoro u npuknagHoro aHanmaa
(HaumeHosaHue kaghedpsbi)

KomMmnnekT 3agaHnn Ansa KOHTponbHOM paboTbl Ne 7



no aucumnnude B1.0.11 MaTtemaTn4eckun aHanus

Tema KpVIBOJ'IVIHeVIHbIe N NMOBEPXHOCTHbIE UHTErPanbl.

BapwuaHT 1
1. Bbluncnuts I(x—y)ds, roe K - otpesok npsimot ot A(0;0) o B(4;3).
K

2. BblMMCNUTL KPUMBOMMHEWHbIV MHTErpan IZxdy —3ydx, ecnn K - KOHTyp TpeyronbHuKa ¢
K

BepwuHamn A(1;2), B(3;1), C(25).
3. lNpumenas dopmyny NpuHa, BblYMCnTb 1 = d:z(x2 + yz)dx+(x+ y)2 dy,ecnn C - KOHTYp
C

TpeyronsHWKa ¢ BepLUMHaMu L(l;l) , M (2;2), N(1;3) , Npoberaemsin NPOTMB Xo04a YacoBOW

CTPernku.

4. Bblumcnutb I = H(xz + yz)dS , TAe S - 4acTb KOHWMYECKOM NOBEPXHOCTU 7 =X~ +y°,
S

3aKnYeHHon mexay nnockoctamm z=0wmn z=1.

BapuaHT 2

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

K

z
2

2. BblumcnuTb KPMBOMMHENHLIN MHTErparn Iydx—(y+x2)dy, ecnu K - gyra napa6onbl
K

y =2x—x", pacnonoxeHHas Haa ocbio Ox 1 npoberaemas no xoAy 4YacoBOW CTPENK.
3. TMpumenss cdopmyny puHa, BLIMUCTINTS I—xzydx +xy’dy , rae C- okpyxHoCTb X" +y° =R’
C
npo6eraemas NpoTWB XO[1a YaCOBO CTPENK.

4. Bblumcnutb nHterpan I = J‘J.xzyzzdxdy Mo BEPXHEN CTOPOHE BEPXHEN NMOMOBUHbLI cdhepbl
N

.x2+y2+Z2:R2-
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KomMmnnekT 3agaHnn Ansa KOHTponbHOM paboTbl Ne 8

no aucumnnude B1.0.11 MaTtemaTn4eckun aHanus

Tema WHTerpansbl, 3aBucsLLME OT NapameTpa; psabl dypbe.

BapuaHT 1



1 1
t d t d
1. TNonb3ysack hopmynon areigx :j J x %0, BbIMMCIUTb UHTErpan Jarc 4 al

, B )
Tr2y I e

0

o 2
2. Bblamncnutb nHTerpan dunepa- MNyaccoHa [ = Ie “dx.
0

Bbluncnutb ]“(5/3)D"(—5/3).
Pasnoxutb B pag ®ypbe neprmoamyeckyto PyHKumo f (x) C nepvogdom 277, 3afaHHyto B
untepeane (—77,77) ypasHennem f(x)=7+x.

5. Pasnoxuntb B pag ®Pypbe nepuoamyeckyto yHKLUMIO, 3aaHHY0 Ha nonynepuoae [O; 2]

2
ypasHeuem f(x)=x —% .

BapuaHT 2

00

dx wn Il(A):Jde.
X

ke SINAx

1. Haitu I(k,A):je
0
0 o2
2. Haittn I(A)= '[e “ dx ¢ noMolLLbio AMdepEHLIMPOBaHNSA MO NapameTpy.
0

X 0

3. [lokasaTb, 4TO F(l+pJD"(l—pj: i .
2 2 cos pIT

4. Pas3noxutb B pag Pypbe neprnognyeckyto yHKumo f (x) C nepuogom 2 ,3afaHHyI0 Ha
CermeHTe [—1;1] ypaBHeHNEM f(x) =x.
5. Pasnoxutb B pag Pypbe neprnognyeckyto yHKumno f (x) C nepuogom 27T ,3ajaHHyto Ha

cermeHTe [—m 7T] YpaBHEHUNEM f ()C) =e".

Kputepumn oueHku:

OLIEHKa «OTNINYHO>» BbICTABIISAETCS, €CNN peLleHbl BCe 3a4a4u;
OLleHKa «XOpOLLUO» BbICTABMNSETCS, €CNN HEe peLleHa oaHa U3 3aaav;
OLEHKa «yOBNETBOPUTENbHO» BbICTABMNAETCS, €CMU PeLLeHbl TP 3a4auu;
OLiEHKa «Hey[oBMeTBOPUTENbHO» €CINN PeLLeHO MeHee Tpex 3ajau.

20.2 NMpomexyToyHas aTrectaums

ﬂpomemyTquaﬂ arrectaumd no gncumniimHe ocywecTBndaeTcAa ¢ NOMOLbIO CreayrLnx
OLEHO4YHbIX CpencCTB.

KOHTPOJbHO-U3MepuTenbHbIn maTtepuan (KMM)
(HaumeHoeaHue OUEeHO4YHOecOo cpedcmea npome)KymquoU ammecmauuu)

1 cemecTp
®dopma KOHTPONbLHO-U3MepUTeNLHOro Matepmana

YTBEPXXOAIO
3asenyowmn kagegpon

nodnuck, pacwugposka nodnucu



20

HanpaBneHne nogroToBku / cneumanbHOCTb
01.03.03 MexaHuka u mameMamudeckoe MooenuposaHue

Oucumnnuna B61.0.11 Mamemamuueckul aHanu3
dopma obyyeHus OYHas

Bua koHTpons 9K3amMeH

Bua attectaumm npomexytoyHasi Ne 1

KoHTponbHO-nameputenbHbin matepuan Ne_

1. Bonpoc 13 cnucka BONpocoB K ak3ameHy ¢ Homepom ¢ 1 no 66
2. Bonpoc 13 crncka BOnpocoB K ak3aMeHy ¢ Homepom ¢ 67 rno 106
3. 3apada u3 cnucka 3agad K 3K3ameHy.

CocTtaButenb n.0. bamunua

(noanuck)

20 T

Bonpochsl k 3k3ameHy (KUM Ne1)

no gucuyunnmie b1.0.11 Mamemamuyeckutli aHanu3

1. BbickasbiBaHus. Onepaumm Hag — BbickasbiBaHuamu. CBoOWCTBa  onepauui  Hag
BbICKa3bIBaHMSIMM (OQHO U3 CBOMCTB AOKa3aTh).
2. OnemMeHTbl Teopun MHoxecTB. Onepaunm Hag MHoxecTBamu. CBOWCTBa onepaumi Hag

MHOXeCcTBaMn (0QHO U3 CBOMCTB Aoka3aTb). CokpalleHHble 0603HaYeHNs Ana CymMm, Npon3BeneHni,
00beanHeHnn, nepecevyeHunin.

3. OtobpaxeHnsa. dyHkumn. Cropbekumnsa. NHbekuusa. Buekumsa. O6pa3 MHoxecTBa Mpu
oTobpaxeHnn. MHOXeCTBO 3HadyeHun oTobpaxeHua. O6patHoe oTobpaxeHue. CyxeHue
oTobpaxeHusi. Komnosunuusa otobpaxkeHun. 'padmnk oTtobpaxkeHus.

4. HeonpeneneHHble BbicKa3biBaHWs. KBaHTOPbI CyLlecTBOBaHWA 1 BceobwHocTu. MNpasuno
OTpULAHMS BbICKa3blBaHUS, 3anMCcaHHOMO C MOMOLLbK KBAHTOPOB. Jlorndyeckoe cnepoBaHue.
OTpuuaHune normyeckoro creposaHus. Heobxoammoe ycnosue. [octatouHoe ycnosue. ObpartHas
TeopemMa. Heobxogumoe 1 JocTatouHoe yCnoBue.

5. MHOXeCTBO BeLEeCTBEHHbIX YMcen. AKCMOMa NOMHOTLI (HEMNPEPBLIBHOCTM) MHOXECTBA BCEX
BeLeCTBEHHbIX 4Yncen. Moaynb BeELLECTBEHHOrO 4YuMcna u ero reomeTpuyeckuin cmbicn. CBomncTea
moayns. N3obpaxkeHne BEeLECTBEHHbIX Yncen JoNyCTUMbIMWU AeCATUYHBIMU ApobsiMu. [TpoMeXyTKM.

6. OrpaHu4YeHHble W HeOorpaHWYeHHble MHOXeCTBa YWUCOBOWM MPSMOW. TOYHblEe rpaHu
4YNCNOBbIX MHOXeCTB. KOppekTHOCTb onpeaenenus. Nepexoa K TOYHbIM rpaHsiM B HEpaBEHCTBAX.

7. MeTtog matemaTudeckom nHgykumm. dopmyna GuHoma HetoToHa.

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

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

10. MpuHUMN  BIOXEHHbIX OTPEe3KoB. TeopemMa O €OUHCTBEHHOCTM OOLWen  TOouKu
CTArMBaLLENCa CUCTEMbI OTPE3KOB.

11. Apudmetmyeckoe npoctpaHctBo R" . OcHOBHble onepauuy Hag  aneMeHTamu

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

12. CkanspHoe npowusBegeHue BektopoB B R" u ero csoictea. Hopma Bektopa B R" 1 ee
cBoncTBa: HepaBeHCTBO Kowwn-ByHsakoBckoro-LUBapua, OCHOBHble HepaBeHCTBa [ HOPM.
PaccTtosiHne mexay Todkamu B R" u ero coiictBa. MeTpuyeckoe npocTpaHctBo R" . OToGpaxeHus
R" — R™. KoopanHaTHble pyHKUMMN.
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13. CUMBOMbI “47 "=0” "«” PacluMpeHHas 4ucnoBas npsmasd. PaclumpeHne npocTtpaHcTBa
R". OkpecTHOoCTM Touyek B npocTpaHctBe R" u Ha umncnosoi npsmoir. OKPeCTHOCTUM BEeCKOHEUHbIX
anemeHToB. Teopema 0 BNOXeHUN okpecTHocTen. CBOMCTBO OTAENMMOCTM No Xaycaopdy.

14. Buabl TOYeK M MHOXeCTB B npocTpaHcTBe R". BHyTpeHHAs Touyka MHOXecTBa.
OTkpbITble MHOXecTBa. [lpefenbHas Toyka MHOXecTBa. 3aMKHYTOE MHOXECTBO. WM3onuposaHHas
TOYKa MHOXeCTBa.

15. Mpepen otobpaxeHus, onpedeneHHOro Ha MHOXEeCTBE MEeTPUYECKOro NMPOCTpaHCTBa CO
3Ha4YeHUaAMM B METPUYECKOM NpocTpaHcTBe (onpeaeneHune no Kowwn). HenpepbiBHbIE OTOOpaXxeHus B
Touke. Mpenen otobpaxeHnn R" — R™. KoHeuyHble 1 GeckoHeyHble npeaensl. Mpeaen no MHOXeCTBY.
OrpaHunyeHHoCcTb oToGpaxeHnsa R" — R™, umelowero KOHeu4HbIN npegen B Touke, B
OKPECTHOCTU 3TOM TOUKM.

16. Mpenen otobpaxeHus, onpedeneHHOro Ha MHOXeCTBe MeTPUYEeCKOro npocTpaHcTBa Co
3Ha4yeHMsIMM B METPUYECKOM MpocTpaHcTBe (onpegeneHve no Kowwn u ero reometpuyeckas
TpakToBKa). HenpepbiBHble O0TOGOpaxeHus B Touke. MNpegen otobpaxenunii R" — R™. KoHeuHble u
GeckoHeuHble npegensl. MNpegen no mHoxecTBy. EAMHCTBEHHOCTL Npeaena.

17. Mpenen otobpaxeHus, onpedeneHHoOro Ha MHOXECTBE MEeTPUYECKOro npocTpaHcTBa Co
3Ha4YeHMsIMM B METPUYECKOM MpocTpaHcTBe (onpegeneHve no Kowwu u ero reomerpuyeckas
TpakToBKa). HenpepbiBHble oTOGpaxeHus B Touke. MNpegen otobpaxenuii R" — R™. KoHeuHble u
bGeckoHeuyHble npegenbl. [Mpegen no MHoxecTBy. Kputepum npegena M HenpepbIBHOCTU
OoTOOpaXeHU B TePMUHAX KOOPAUHATHbIX (PYHKLUMA.

18. BeckoHe4YHO Manbie B Touke pyHkuun R" — R. CBsA3b NMoOHATUS GECKOHEYHO Marnoun B
TOuke YHKUMM C MNOHATMEM nMpefena @yHKUMM B 3TOW Toudke. ApudpmeTtmyeckne CBOMCTBaA
6eckoHeYHo Marnbix B Touke pyHkumii R" — R. BeckoHeuyHo manble oTobpaxeHus R" — R™.

19. Mpenen otobpaxeHus, onpedeneHHOro Ha MHOXeCTBe MeTPUYEeCKOro npocTpaHcTBa Co
3Ha4yeHMsIMM B MeETPUYeCcKoM MpocTpaHcTBe (onpedeneHve no Kowu u ero reometpuyeckas
TpakToBka). HenpepbiBHble oToOpaxeHus B Touke. Mpegen otobpaxkenuin R" — R™. KoHeuyHble U
OeckoHeuHble npegenbl. [lpegen no MHoxecTBy. ApudmeTnyeckme CBOMCTBA nNpenenos
oto6paxeHun R" — R™ wu cpyHkumnn R" — R. lMoHATME HeonpeOeneHHOCTENW U pacKpbITUA
HeonpeaeneHHOCTEN.

20. HenpepbiBHOCTb NOCTOAHHON YHKUMM U PYHKUMKM y = x . HenpepbiBHOCTb CTEneHHoWm

YHKLMM C HaTypanbHbIM nokasaTtenemM. MHorouneH. HenpepbIBHOCTb MHOroOYneHoB. PaunoHansHas
dyHKUMSA. HenpepbiBHOCTb paumoHanbHbiX OYHKLMIA B Todkax obractn onpepeneHus. Boluncnenme
npegenos paumoHanbHbIX YHKLMIA OHOW BELLLeCTBEHHOW NepEMEHHOMN.

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

nocrnegoBaTenbHOCTU. [[eoOMeTpUYecKnin  CMbICIT  OMpedeneHns npegena nocnenoBaTeNbHOCTHU.
MocnepoBaTenbHocT Tovek B R" kak oTtoGpaxennsa N — R". Uucnosas nocnegoBaTenbHOCTb.
BeckoHeuHble npegenbl. KoopauHaTHble nocnegoBaTenbHocTM. CBOMCTBA MnocnenoBaTenibHOCTEN,
BblTEKalowmne 13 obmux CBONCTB OTOOpaxeHu (apndmeTmdeckme CBOWCTBA Npenenios, nepexon K
npegeny B  HEpaBeHCTBaX, €©OMHCTBEHHOCTb  Npedena, OrpaHWYEHHOCTb  CXOAsiencs
nocrnegoBaTeNibHOCTW, CBSA3b MOHATUSA OECKOHEeYHO MaroW nocrneaoBaTeribHOCTM C  MOHATUEM
npedena nocnegosatensHocTH). Kputepuii Nnpeaena nocnegoBaTenbHOCTU Todek B R" B TepmuHax
KOOpAMHaTHbIX nocregoBaTenbHocTen. [peaenbHasa Todka MHOXECTBA (OnpeaernieHne n KpUTepum ¢
J0oKa3aTenbCTBOM).

24. CylwecTBoBaHME  KOHEYHOro  npegena  OrpaHUYEHHOW  MOHOTOHHOW  YMCIOBOW
nocnegoBaTenbHOCTH.

25. CywectBoBaHne 6eckoHeYHOro npegerna HeorpaHUYeHHOM MOHOTOHHOW  YMCIOBOW
nocnegoBaTenbHOCTH.

26. Yucno e. OnpegeneHne 1 KOPPEKTHOCTb onpeaeneHns.

27. MoanocnepoBatenbHoCTb. TeopeMma bonbuaHo-Benepwtpacca pAans  orpaHUYeHHbIX
4YUCNOBbIX NOCneAoBaTENbHOCTEN.

28. MognocnepoBatenebHOCTb.  Teopema bonbuaHo-Benepwtpacca ans  orpaHUYEHHbIX

nocnegosaTtenbHoOcTe Toyek B npocTtpaHcTBe R". Teopema BonbuaHo-Beiiepwitpacca B TepMUHaXx
npeaenbHbIX TOYeK.

29. NognocnenoBaTenbHOCTb. Teopema BonbuaHo-Beneplutpacca ans
nocrnefoBaTensHOCTEN B pacLUMpPeHHOM hOpMYIIMPOBKE.

30. dyHpoameHTaneHble  nocrnegoBatensHocTn. Kputepuin Kol  cXOAMMOCTU  YMCNOBOW




nocrnenoBaTesibHOCTU.

31. dyHOoameHTanbHble nocnegnoBaTeribHOCTW. Kputepun Kowin CXOANUMOCTU
nocrnegoBsaTernbHOCTeN Todek B npocTpaHcTBe R".
32. YactnyHble npegensl nocrneposaTtenbHocTU. Teopema bonbuaHo-Bewnepwitpacca B

TEPMMHAX 4YacTUYHbIX NpefenoB. [lepBoe onpeneneHne BEpPXHEro M HWXKHEro npegenoB YMCnoBOM
nocnegoBaTtenbHOCTU. Teopema O KOPPEKTHOCTM MEPBOro onpeaeneHnsa. SKBMBaNEeHTHOCTb NepPBOro
N BTOpPOro onpeaeneHun (6es gokasarenoscraa).

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

nocrnegoBaTenbHOCTU. OKBMBANEHTHOCTb MEPBOrO M BTOPOro onpegeneHun (6e3 gokasaTtenbcrsa).
HeobxoamMmoe n gocTatoyHOE YCrnoBME CXOAMMOCTM YUCIIOBOM MOCNeaoBaTeNbHOCTU B TEpMUHAX
BEPXHEr0 U HWXKHEro Nnpeaesnos.

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

36. Mpepensl yHKUUKM B TOYKE MO MNOAMHOXECTBaM, MO HarnpasreHuaMm. [pumep yHKUuu,
nMetoLlen npegernbsl B TOYKE MO BCEM HanpasBSieHUsIM, HO HE NMEIOLLIEN Npeaeria B 3TON TOYKe.

37. OpHocTopoHHKME npefenbl PyHKUUMKM OOHOM BeLeCcTBEHHOW nepemeHHon. OnpepeneHuns
Kowwn n enHe OAHOCTOPOHHWUX MpeaenoB YHKUMM OAHOW nepemeHHon B Toudke. Heobxoammoe un
[0CTaTo4YHOoe YCroBue CyLlecTBOBaHUA npefena dyHKUMM OOHOW NepeMeHHOW B TOYKe B TepMuHaXx
OOHOCTOPOHHUX Npeaeros.

38. Onpepgenenna Kown n NeHe HenpepbIiBHOCTM oToBpaxeHus n yHkummn B Touke. Cnyyam
N30NMPOBAHHOM TOYKM W NpedenbHoOM Toukm obnactm onpegeneHus dyHKumn. OOQHOCTOPOHHSASNA
HenpepbIBHOCTb  OYHKUMM  OOHOM nepemMeHHOW. OrpaHUYEeHHOCTb  HEMpPEpbIBHOM  dyHKUUW.
HenpepbiBHas kpuBasi B npocTpaHcTee R".

39. TeopemMa 0 coxpaHeHUM 3HaKa HenpepbIBHOW B TOUKE (OYHKLIMM B OKPECTHOCTU 3TON TOYKM.
40. Mpegen n HenpepbIBHOCTb Cynepnosnuumn dyHKUURA.

41. HenpepbIBHOCTb TPUFOHOMETPUYECKNX DYHKLNIA.

42. MepBbii 3amedaTenbHbIi Nnpegen. CneacTeums.

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

44, Btopaa Teopema BehepwTpacca O HenpepbiBHOM Ha OrpaHUYEeHHOM 3aMKHYTOM
MHOXeCTBe (PyHKLMN.

45. O606LeHne Teopem Beiteplutpacca Ha crnyyan otobpaxeHuin R" — R™.

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

47. Teopema bBonbuaHo-Kown © NpOMEXYTOYHOM 3HaYeHUW HenpepbiBHON  (OYHKLUN
HECKOMbKNX NepeMeHHbIX.

48. Cnepcteua ns teopemMbl bonbuaHo-Kown o npoMexXyTouHOM 3HaYeHUN HENPEpPbLIBHON Ha
oTpeske (PyHKUUKN O4HON NepeMeHHOMN.

49. MOHOTOHHbIE (PYHKUMN OQHOW NepemMeHHOW. Teopema o npegenax MOHOTOHHOW (OYHKLMK.
50. Touku paspbiBa yHKUUM ogHON nepemeHHon. Knaccudukauusa Tovek paspbiBa. Xapakrep
pa3pbiBOB MOHOTOHHOMW hyHKLUMM (CrEeACTBME U3 TeopeMbl O Npeaenax MOHOTOHHOW (OYHKLUUN).

51. Teopema 0 HernpepbIBHOCTU MOHOTOHHON (PYHKLMM OAHOW NEepeMeHHON .

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

53. CteneHHas  (pyHKUMA  OOHOM  NEPEMEHHOM C  pauMoHarnbHbIM  MOKasaTenem.
HenpepbIBHOCTb NpW pasrnnyHbIX nokasaTensx.

54. MokasaTenbHaa yHKUNS OOHOM NepeMeHHON C paLuMoHanbHbIM Nokasatenem. Teopema o
HenpepbIBHOCTW NOKa3aTerbHON PYHKLMM C paunoHansHbIM nokasatenem B Touke x=0.

55. OnpegeneHne nokasateflbHOW  OYHKLUMM  OOHOW MEPEMEHHOW C  BELLECTBEHHbLIM
nokasatenem. KoppekTHOCTb onpegeneHus (copMynupoBka TeopeMbl U [AoKa3aTernbCTBO
CyLLlecTBOBaHUS npegena nocrnenoBaTensHOCTH
{a"}, x UQ, kozoa 1}E}xn =x, xUR)

56. OnpegeneHne nokasatenlbHOW  OYHKUMM  OOHOW MEPEMEHHON C  BELLECTBEHHbLIM

nokasateneMm. KoppekTHOCTb onpegeneHns  (opMynvpoBKa TeOpeMbl UM [0Ka3aTenbCTBO




He3aBMCUMOCTH npenena {ax" }, X, DQ, Ko20a hmxn - X, oT BUAA

n-—oo

rnocnenoBaTenbHOCTU {Xn }).

57. CeonctBa nokasaTtenbHOW (YHKUMM OOHOM nepemMeHHOW (nepedncnuTb BCe, AoKasaTb
dopmyny a“a® =a""™, x,x,R).
58. CaoncTtBa nokasaTternbHOW (YyHKUMM OOHOW NepemMeHHOW (nepedncnuTb BCe, AoKasaTb
CBONCTBO MOHOTOHHOCTW Ha YNCITOBOW MPSIMON).
59. CeowcTtBa nokasaTenbHON YHKLMM OOHOW MEpPEMEHHOMN (nepedncnuTb BCe, [oKasaTb
HenpepbIBHOCTb Ha YNCMIOBOM NPSIMON).
60. CaoncTtBa nokasaTternbHOW (YyHKUMM OOHOM NepemMeHHoW (nepedncnuTb BCe, AoKasaTb
dopmyny (a™)” =a™™, x,x,R).
61. CaoncTtBa nokasaTenbHOM (PyHKLMM OAHOW nepeMeHHon. [lepeuncnuTb Bce, AOKa3aTb
lima® =+ (a>1), lima" =0(a>1),
X - +oo X — —00
dopmynbl . . .
lima"=0(0<a<1), lima" =+ (0<a<l).
X — +0o X - —00
62. Jlorapudpmuyeckasn dyHkumMa ogHon nepemeHHon. Munepbonnyeckne yHkummn. CteneHHasa

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

PYHKLMNA.
63. BTopon sameyvaTernbHbIN Npegen.
64. Cnepcteua ns popmMynbel BTOPOro samevarternibHoro npegerna. ACMMAToTU4eckne oopmynbl

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

65. Kputepun Kowu cywectBoBaHUs: KOHEYHOro npegena pyHKUMM B TOYKeE.

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

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

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

69. OKBUBaNeHTHble B TOYke pyHKUMK. KpuTepuin cooTHoweHusa a(x)~B(x) npn x—x,, LB(x)#0
npu x#£x,. (MaBHas Yactb pyHKUNK. MNMOHATME acUMNTOTUYECKOWN hopmMyIibl.

70. OuddepeHunpyeMocTb  (PYyHKUUM  OOHOW  BELLEeCTBEHHOW MEepeMeHHOW B  TOYKe.
HenpepbiBHOCTL AnddepeHumnpyemon pyHkuuun. OudrdepeHuman pyHKLUUN B TOUKE.

71. MponssogHast PyHKUUM OQHOW BELLECTBEHHOW MNepemMeHHon B Touyke. Heobxogumoe wu

JocTaToyHoe ycnosus guddepeHumpyeMoct OyHKLUUM OOHOW BELLECTBEHHOMN NMEepeMEHHON B TOYKE.
dopmyna, Bbipaxawwaa auddepeHunan yHKUMM OOHOW BeLleCTBEHHOW MepeMeHHOW B Touke
yepes ee nNpounsBogHyt. dnddepeHunan HesaBnucumon nepemeHHon. OQHOCTOPOHHNE NPON3BOAHbBIE.
Kputepun cyliectBoBaHusi NPOM3BOOHON (OYHKLMM OLHOW BELLECTBEHHON MNEPEMEHHOM B TOYKE B
TepMUHaX OAHOCTOPOHHNX NPOU3BOAHBIX.

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

73. MpounssoaHble " andbdepeHumansl CYMMBbl, npounsBeLeHNs, YyacTHoro
anddepeHunpyemblx B Touke OYHKUMA (OOKa3aTb TOSbKO YTBEPXOEHME O MPOM3BOLAHOM CYyMMbI W
npounsseaeHuns).

74. MpounssoaHble ] anddepeHumansl CYyMMBbl, nponsBeneHuns, YyacTHoro

anddepeHunpyemMbix B TOYKE OYHKUMA OOHOW BELLECTBEHHOW MNepeMeHHOW (fokasaTb TOSbKO
yTBepXaeHne O Npon3BO4HON YaCTHOrO).

75. MpoussoaHas obpaTHOM PyHKUMM OLHON BELLECTBEHHON NEPEMEHHOMN.

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

77. Tabnuua nNpon3BoAHbIX PYHKLUUA OOHOW BELLEeCTBEHHOW MepeMeHHOW (NepeyncnuTtb Bce
dopmyrnbl, foKa3aTb OPMYynbl 451 NPOU3BOAHbIX MOKa3aTENbHOW, NorapuMU4eckon yHKLUNI).

78. Tabnuua nNpon3BodHbIX PYHKUUA OOHOW BelLLeCTBEHHOW MepeMeHHOW (nepeynucnvTtb Bce

dopMyIbl, fokadaTb OpMyIbl AN NPOU3BOAHBLIX TPUFOHOMETPUYECKUX PYHKLMN).
79. Tabnuua npom3BodHbIX YHKLUUA OOHOW BELLECTBEHHOW MepeMeHHOW (NepeynucnuTtb Bce




dopMyIbl, fokadaTb hopMyIibl AN NPOU3BOAHBIX 06paTHBIX TPUTOHOMETPUYECKNX COYHKLIMIA).

80. Jlorapudpmuyeckan nponssogHasa yHKUMM OOHOW BELLECTBEHHOW nepemMeHHon. Tabnuua
Npou3BOAHbIX (NepeuncnuTb Bce OpMyrbl, AokasaTb OopMyny ANnd NPOU3BOLHON CTEMNEHHOWN
dyHKumK). MNponssogHasa nokasaTerbHO-CTENEHHOW OYHKLNN.

81. MponsBogHbIE BbICLUMX MOPSAKOB PYHKUMIN O4HOW BELLECTBEHHOM nepemeHHon. Tabnuua
NPOM3BOAHbIX BbICLUMX NMOPSIAKOB (NepeyncnmTtb Bce hopMynbl, Aoka3aTb opMyny A58 NPOU3BOAHbBIX

BLICLUIMX NOPAAKoB dyHkumin ¥ = d , V= x° ).

82. Mpoun3BoaHbIE BbICLUMX NOPSAKOB (PYHKLMI OOHOW BELLECTBEHHOMW nepemeHHon. Tabnuua
NPON3BOAHbIX BbICLUMX NOPALKOB (Mepeuncnntb Bce hopmynbl, AoKasaTb hopMyny 4S5 NPOM3BOLHbIX
BbICLUMX MNOPAAKOB PYHKUMN Y = sinx).

83. MponsBogHbIE BbICLUIMX MOPSLAKOB PYHKLUMIN O4HOW BELLECTBEHHOM nepemeHHon. Tabnuua

NPOV3BOAHbIX BbICLLMX NOPSIAKOB (NEpeYncninTb Bce opMyrbl, foKa3aTb (OpMyny ASs MPOM3BOAHBIX
BbICLUMX MOPSAKOB PYHKUMN Y = COSX).

84. MponsBogHbIE BbICLUMX MOPSLAKOB PYHKUMIN O4HOW BELLECTBEHHOM nepemMeHHon. Tabnuua
NPOV3BOAHbIX BbICLUMX NMOPSIAKOB (NepeyncnmTb Bce hopMynbl, AoKka3aTb OpMyny A51s NPOU3BOAHbBIX

BbICLUMX NOPAAKOB dyHKUMM Y =1nx).

85. [MponssoaHbIe BbICLINX NOPAOKOB CyMMbI (PYHKLUIW OQHOW BeLeCTBEHHON nepemMeHHON.

86. lMpounsBogHble BbICLWIMX MOPAOKOB Mpom3BedeHus (YHKUMA OOHOM  BeLLeCTBEHHOM
nepemeHHon. ®opmyna JlenbHuua.

87. OuddepeHumnansl BbICWIMX MNOPSAKOB (OYHKLUMIA OOHOW BeLlEeCTBEHHOW nepeMeHHON.

®opmyna gns BbluucneHus. OTCYTCTBME WHBApUAHTHOCTU opMbl Y AnddepeHunanos BbICLINX
nopsakos. OudpdepeHumansl BbICLUMX MNOPSAKOB CYyMMbl W NpousBefeHns (OyHKUMA  O4HOW
BELLEeCTBEHHON NEPEMEHHOMN.

88. INNokanbHble aKCTpeMyMbl (PYHKLMIN OOHOW BeLLEeCTBEHHOW nepeMeHHon. Teopema dPepma o
Heo6Xxo4UMOM YCNOBMM NOKaNbHOro akcTpemyma. Kputmnyeckme ToYKku.

89. Teopema Ponns.

90. Teopema JlarpaHxa 0 KOHEYHbIX NpUpaLLeHnsaX.

91. CnepctBua 13 TeopeMbl JlarpaHxa 0 KOHeYHbIX NpupaLLeHusX.

92. Teopema KoLumn 0 KOHEYHbIX NpUpaLLeHNsX.

93. PackpbITne HeonpegeneHHocTen no npasuny Jlonurans.

94. MHorouneH Tennopa Ana QyHKUMM OAHOM BeELLECTBEHHOW MepemMeHHon. dopmyna
Tennopa ¢ octatovHbIM YrieHoM B oopme NeaHo.

95. EovHcTBEHHOCTE npefctasneHns Tewnnopa pAng  QyHKUMA  OOHOW  BeLEeCTBEHHOW

nepemeHHon. PaanuyHble cnocobbl npeactaBneHns yHkuun no dopmyne Tewnnopa. BeigeneHue
rMaBHOM YacTu U BblYUCIIEHNE NPeaenos.

96. ®opmyna Tennopa ¢ ocTtaToyHbIM 4YnieHom B dopme Jlarparxa u Kowwn ans yHKumin
OAHOWN BeLWEeCTBEHHOW NEPEMEHHON.

97. Kputepun HecTporon MOHOTOHHOCTM AnddepeHUMpyeMor Ha MpoMexXyTke qYHKUNN
OLHOW BeLeCTBEHHOW NepeMeHHOW. [locTaTo4HOe YCrnoBMe CTPOron MOHOTOHHOCTH.

98. [ocTtaTtoyHoe ycnosue akcTpemyma (OYHKUUN OOQHOW BelLeCTBEHHOW NepeMeHHON B TOYKe
B TEPMMHAX CMEHbl 3HaKa NPON3BOLHOWN.

99. [octaTtoyHoe ycrioBue 3KCTpeMyma @QYHKUMW OAHOW BELLECTBEHHOW MNepeMeHHOMN,
nuMetoLLen Npom3BoaHbIE BbICLLIMX NOPAAKOB.

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

WU AocTtaTodHOe YCroBME HECTPOron BbINYKIOCTU AudddoepeHumMpyeMon Ha NPoOMeEXyTKe (yHKUUN B
TepMMHaX MOHOTOHHOCTW npousBogHon. Cnenctene 06 yCnoBuM BbINYKNOCTU B TEPMUHAX BTOpPOM
npoun3BoAHoON. [JocTaToMHOE YCNoBME CTPOron BbIMYKNOCTHU.

101. BbINyknocTb (yHKLMN OOHOW BELLECTBEHHOM NepeMeHHON Ha npomexyTke. Heobxoanmoe
WU OocTaTodHOEe YCroBME HECTPOron BbINYKIOCTU AudddepeHumpyeMon Ha NpoMeEXyTke (yHKUUN B
TepMMUHaxX KacaTernbHOM K rpacpuky yHKUUN.

102. Touykn nepernba dyHKuuKM (rpadouka QyHKUMM) OOHOW BELECTBEHHOW MepeMeHHON.
Heobxogumoe ycnosue nepermnbda. [loctatodHoe ycrnosue nepermoa.
103. AcMMNTOTbI PYHKLMM OAHOW BELLEeCTBEHHOW NepeMeHHOMN.
104. @OyHKUMN OOHOW BeLLeCTBEHHOW nepeMeHHOW, 3afaHHble napameTpuyecku. BoluncneHue

Nnpon3BOAHbIX NEPBOro 1 BbICLLUNX NOPALOKOB. OcobeHHOCTU nccnegoBaHus.

105. MoHATMe nepBOOBpPa3HOM Ha NPOMEXYTKe (PYHKLUUN 1M HeonpeaeneHHOoro nHTerpana.




| 106. OcCHOBHble MeToAbl MHTErpPUPOBaHUS (MHTErPMPOBaHME NOACTAHOBKOW U MO 4acTaMm).
KomnnekT 3aga4 (KUM Ned)
no gucuunnmie bB1.0.11 Mamemamuyeckuli aHanu3
(HaMmeHoBaHWe ANCLMMINHDI)
1. y=e" arcsin
e’ +1
2. y=2x"% sin'™" x
3. Hantn gudpdpepeHumnan d(cos(2tgx))
4. HanTn Nnpon3BOAHYI0 BTOPOro nopsgka yHKuumn y = cos’ x
5. YkasaTb MHOXECTBO TOYEK, B KOTOPbIX HENpepbiBHA PYHKLUUSA, HANTN €€ TOYKN pa3pbliBa,
COS X, -m/2<x<7m/4
YyCTaHOBUTb MX pog, HapucoBaTb rpaduk yHkuum y =< 1, x=71/4
x*=1/e, Tad<x<rnm
6. Hawntn Touku paspbiBa yHKLMK, YCTAHOBUTL UX poa, goonpeaennts yHKLUMIO MO
11
Hen =X x*l
PEPBIBHOCTM B TOYKaX YCTPAHUMOrO paspbiBa y = I 1
x—1 x
3 2
7. Hantm lim -
e l=%n 1-Xn
4
.ox = 2x+1
8. Hammm lim——
-l x® =2x+1
. C A27+x-Y27-x
9. Hanmtn lim
x-0 x+ 23/x4
. . sin x
10. Hantn lim——+
=T =X
. In(1 + xe*
11. Hantn lim ( )
O In(x+41+x%)
5 . x'—a"
12. Hanm lim——.
X—-da x —_— a
13. Haiitn audpcpeperuman d(}/x° +arcsinSx).
. . 1
14. HawnTtu npegen, ncnonb3ysa npasuno Jlonutans hrrg ctgx —— |.
X X
15. HanucaTtb pasnoxeHue dyHkumn no dopmyne Terinopa no creneHsm (x —x,) A0 4neHos 3-ro
nopsgka: y = \/;, x, =1
16. Hantu npegen, ncnonb3ysa pasnoxeHnsa oyHKUMn no doopmyne Tennopa

lim ((?/x6 +x° )—%/x6 —xs)

X — too

Kputepun oueHku:



-OueHKa «OTNIMYHO» BbICTaBMASETCA CTYAEHTY, eClin OH MNMOoKa3blBaeT BbICOKUI YpOBEHb 3HaHUN
nporpaMmmMmHOro Martepuana, ymeHme ncnosnb3oBaTtb, NMNOoJfly4eHHble 3HaHUA Npu peleHnn 3agad. Ha
BOMPOCbI OTBE4YaeT aprymeHTnMpoBaHoO, yBepeHHO, No CyLlecTBY. [aHbl ncyepnbiBarLne OTBETbI Ha
TeopeThnveckmne BonpocChl N pelleHa 3agaya.

-OLeHKa «XOpOLLO» CTaBUTCS B TOM Cllyyae, eCnv CTYAEeHT NoKasbiBaeT 4OCTaTOYHbIN YPOBEHb
3HaHWI NeKUMOHHOro MaTepuana, y4ebHol nutepaTtyphbl, yMEET UCNOMb30BaTh 3HAHUS MPU PELLEHUN
3agay. Ho npu oTBeTe Ha 3Kk3aMeHe 4OoMycKaeT HEKOTOpbIe NMOorpeLlHoCTU. Bonpockl Ha ak3ameHe He
BbI3bIBalOT CYLLIECTBEHHbIX 3aTPYAHEHUIA.

-OueHka «y[0OBMNeTBOPUTENbHO» CTaBUTCA B TOM Cllyvyae, ecnv CTyAeHT NokasbiBaeT A0CTaTOUYHbIN
ypOBEHb 3HaHWIA, HO Ha BOMPOCLI OTBEYaeT HEYBEpPEeHHO UNu 3aTpyaHsieTcss ¢ oTBeTamu. OTBeT
MONHOCTbIO pPacKpbliBAaeT OOWH U3 TEOPEeTUYECKMX BOMPOCOB WM YaCTUYHOE OCBSILLEHME [ABYX
BOMPOCOB. YMeeT peLlaTtb 3a4ayn, HO MNPy 3TOM B HEKOTOPbIX Crydasix C HABOASALLMMU BONpOcCaMm U
[AOMNONHUTENbHBLIMU YKa3aHUsIMU NpenogaeaTens.

-OueHka «HeyaoBNeTBOPUTENbHO CTaBMTCS B TOM Crnyvae, €cnvM CTyAeHT He rokasbiBaeT
[OCTaTOYHbIA YPOBEHb 3HAHWIN, OTBET HE pacKpbiBaeT HU OAUH M3 TEOPETMYECKMX BOMPOCOB WUMu
4aCTUYHO pacKpbIT TONbKO OAMH Bonpoc. He ymeeT pelwatb 3agayu, gaxe npu AONONHUTENbHBbIX
yKasaHusix npenogaBarens.

2 cemecTp
dopma KOHTPOSNbLHO-U3MepUTEeNbLHOro Mmatepmana

YTBEPXOAHO
3asepyowmn kagegpon

nodnuck, pacwugposka noodnucu

_ .20
HanpaBneHne nogarotoBku / cneumanbHOCTb
01.03.03 MexaHuka u MmameMamudeckoe MooenuposaHue
Oucumnnuua B1.0.11 Mamemamuyeckuti aHanu3
dopma obyyeHus OYHas
Bua koHTpons 3K3aMeH
Bupg attectaunm npomexyTtoyHas Ne 2
KoHTponbHO-nameputenbHbin matepuan Ne_
4. Bonpoc n3 cnucka BOMNPOCOB K 3K3aMeHy ¢ Homepom ¢ 1 no 22
5. Bonpoc 13 cnncka BONpocoB K ak3aMeHy ¢ HoMepom ¢ 23 no 43
6. 3agava 13 cnucka 3agad K 9Kk3amMeHy.
CoctaButenb n.0. damnnus
(noanwuck)
.20
Bonpochbl k 3k3ameHy (KUM Ne 2)
no ancumnnuue b1.0.11 Mamemamuyeckuli aHanu3
1. WHTerpmpyemocte dyHkumn no Pumany. OnpepeneHne onpeneneHHoro WHTerpana

PumaHa B TepMunHax MHTerpanbHbiXx CyMmMm PumaHa. [[eoMeTpuyecKnin CMbICN UHTErpanbHON CyMMBbI
PumaHa. NHTerpupyemocTb (PyHKLUKN, NOCTOSHHOW Ha OTpE3Ke.




2. OrpaHn4yeHHOCTb UHTErpupyemMon Ha oTpeske yHKuun. MNMprmep orpaHNYEeHHON OYHKLMM,
HenHTerpupyemown no Pumany.

3. BepxHue n HwxHMe cymmbl [Japby. MeomeTpuydeckuii cmbicn cymm dapby. CeonctBa cymm
[ap0by: oueHkn nHTerpanbHbiXx cyMmm PumaHa, npubnmkeHue cymm [Japby cymmamu PumaHna.
4, MoHoToHHOCTL cymm [OapOy, oueHka pasHocten cymm [Oapby npu umsmenbvyeHum

pa3bveHns. HepaBeHCTBa AN BEPXHMX W HWKHUX cymm [apby pasnunyHbix pasdueHui.
OrpaHnyeHHocTb cymm [dapby.

5. BepxHun 1 HwxHUM wnHTerpanbl [dapby. Onpegenenuve. JleMma O HepaBeHCTBe ANs
BEPXHEro N HWXKHero nHterpanos Jap6y.

6. MNMoHsiTne npegena cymmbl Japby. OcHoBHas nemma OapoOy.

7. HeobxogmMmoe M OOCTaTOYHOE YCIOBME WHTErpMpyemMoctu no PumaHy orpaHuyYeHHon
YyHKUMM B TEPMUHAX BEPXHETO N HXKHEro uHterpanos [Japby (BcnomoratenbHasa Teopema).

8. OcHoBHasa Teopema O HeObGXOOMMOM M AOCTAaTOMHOM YCIOBUMM WHTErpupyemMoctu no
PumaHy orpaHnyeHHoOM Ha oTpeske pyHKUuK (B TepMmnHax cymm [dapoy).

9. MHTerpvpyemMocTb HenpepbIBHbLIX 1 MOHOTOHHBLIX Ha OTpe3ke (OYHKLNN.

10. [ocTtaTtoyHoe ycnoBue WHTErpMpyemocTn paspbiBHOM ¢yHkumMn. Cneacteus. [Mpumep
NMHTEerpupyemMmon pyHkLnn, nmetoern 6eCKoHeYHO MHOrO TOYEK paspbiBa.

11. MHTerpmpyemocTb crnoxHon dyHKummn. Cnegcreume.

12. MpocTenwne CBOWCTBa ornpegerieHHoro WHTerpana PumaHa (MMHEenHoCTb,

WHTErpMpyeMocTb  MPOV3BEAEHUS, MHTErPUPYEMOCTb Ha  MNOAMHOXEeCTBax, aAAUTUBHOCTb
onpeneneHHoro nHTerpana).

13. CeowcTtBa nHterpana Pumana, cBsi3aHHbIE C HEpaBEHCTBaMM.

14. Teopema 0 cpegHeM 3Ha4YeHUn ong onpeaeneHHoro nHrerpana PumaHa.

15. WHTerpan c nepeMeHHbIM BEPXHUM Npefernom. HenpepbiBHOCTbL UHTErparna ¢ nepeMeHHbIM
BEPXHUM Mpeaeriom.

16. WHTerpan ¢ nepemMeHHbIM BepxHUM npegenomM. OduddepeHunmpyeMoCcTb UHTerpana c

nepemMeHHbIM BepxHUM npegenom. CyulectBoBaHWe nepBoobpasHON y HENPEPLIBHOW Ha NPOMEXYTKE
dyHKUnK. dnddepeHunpoBaHme NHTerpana ¢ nepemMeHHbIM npeaenom.

17. dopmyna HbtoToHa-JlenbHnua. MeToabl  BbIYUCNIEHUA  ONPEAEeneHHOro  MHTerpana
(MHTErpupoBaHne NO4CTAaHOBKOW U MO YaCTAM).
18. HecobcTBeHHble nHTErpansl nepsoro 1 BToporo poga. Onpegenexve, npumepsl. NasBHoe

3HayeHne HecobcTBeHHOro mHterpana. Kputepuin Kowwm cxogMMocTu HecoBCTBEHHOro uHTerpana.
AGcontoTHas 1 yCnoBHas CXOAMMOCTb.

19. O6wmn npu3HaKk cpaBHEHUA AN HECOBCTBEHHbLIX MHTErpanoB B oOpMe HepaBEHCTB U B
npeaensHon oopme.

20. YacTHble NpusHaku cpaBHEHUS ANsi HECOOCTBEHHbLIX MHTErpanoB NepBoOro n BTOpOro poaa
B (popme HepaBeHCTB, npeaenbHon hopme.

21. MpusHak Qupuxne-Abenst cxogMmMocT HeCOBCTBEHHOIO MHTErpana.

22. 3ameHa nepeMeHHON U MHTErpMpOBaHUE No 4YacTsiM B HECOBCTBEHHbIX MHTErpanax.

23. Onpepenenne N-mepHoro eBknugoBa npocTpaHctBa E. OCHOBHble MOHATUS U

onpegenexnsi. CeowctBa pacctosHua B E. [locnegoBatenbHocTn Tovek B E. Cxopswuecs
nocnegoBaTtenbHOCTN U uX ceorcTBa. Kputepui Kowmn cxognmocTn nocnegoBaTenbHOCTM Todek B E.
Teopema bBonbuaHo-Benepwrtpacca. [NpegenbHble Toukn MHoxecTBa. OTKPbITble U 3aMKHYyTble
MHoXecTBa. Onepauus 3ambikaHns. KomnakTtbl B E.

24. DYHKUMN HECKONBbKNX OAEUCTBUTENbHBIX NepemMeHHbIX. OnpegeneHme npegena yHKUMM B
Touke. ApumeTtumdeckne ceonctea npenenos dyHKumn. Kputepuii Kowm cywecTBoBaHUSA KOHEYHOMO
npegena yHKUMN N nepeMeHHbIX. MMoBTOpHbLIE Npeaernbl. HenpepbIBHOCTbL PYHKUUU N NEePEMEHHbIX.
ApucdmeTtndeckne onepauumn Hag HenpepbiBHbIMU (yHKUMAMK. CBOMCTBA HEMPEPLIBHbIX YHKUUNA
(Teopema 06 yCTOMUMBOCTW 3HaKa, TEOpEMA O NPOXOXOEHUN HeMpPepbIBHON (OyHKUMKM Yepes ntoboe
NPOMEXyTOYHOE 3HadeHue, TeopemMa BenepwTpacca). PaBHOMepHasi HenpepbIBHOCTb OYHKLWUW.
Teopema KaHTopa.

25. YacTHble npousBogHble (YHKLUMM HECKOmNbKUX nepemMeHHbix. OuddepeHuupyemocTs B
Touke. CBA3b AndepeHUnpyeMOCTU C CyLLECTBOBAHNEM YACTHbIX MPOU3BOAHLIX. [€OMETPUYECKUI
CMbICn ycnoBus auddepeHunpyeMocTn B criydae (YHKUMW OBYX MNepeMeHHbIX. [ocTaTouHble
ycnosusa  andpgepeHumpyemoctn. [loHatve guddepeHumana. OuddepeHumnpyemocTb CroXHOM
OYHKUMM M MHBapMaHTHOCTb (bopMbl nepsoro anddepeHumana. lNpoussBogHaa no HanpasfeHuto.
pagueHT.

26. YacTHble npounsBofHble U anddpepeHumnans BbiCLUMX NOpsiakoB. Teopema O paBeHCTBe




CMellaHHbIX npounsBogHbix. Popmyna Tewnnopa pans YHKUAA  HECKONbKUX MEPEMEHHbIX C
OONOSHUTENbHBIM YrieHoM B ¢popme JlarpaHxka u [leaHo. dopmyna KOHEYHbIX MpupaLleHui wu
cneacTBus U3 Hee.

27. OKCTPEMYM (PYHKLMM HECKONbKUX nepemeHHblX. Heobxogumoe ycrnoBue akcTpemyma B
TepMuMHax nepBoro AundpdepeHunana. [doctaToyHble YCHOBUA CTPOroro 3dKCTpemMyma. YcCroBue,
JoCTaTo4yHoe A5 OTCYTCTBUSA 9KCTPEMYMa B TOUKeE.

28. HesBHble dyHKUMK. TeopemMa O HeABHbIX PYHKUMAX, onpeaensemMbiX OAHUM ypaBHEHUEM
(6es pokasaTenbcTBa). BblumMcneHue npou3BOOHbLIX HESIBHbIX (DYHKUMA, onpegensieMbiX CUCTEMOM
ypaBHeHu. HAkobuaH cuctemMbl  (PyHKUMIA. BbluMCneHne NpoM3BOAHBIX HEABHbIX  (PYHKLMHN,
onpenensemblX U3 CUCTEMbI YpaBHEHUN.

29. OtobpaxeHns u3 E B E. npegen otobpaxeHus, HenpepbiBHOCTb OTOBpaXeHus.
OTobGpaxeHnns, guddepeHumpyemble B Touke. [duddepeHuman oTobpaxeHus. Matpuua
npov3BoAHON oToOpaxeHuss. HenpepbiBHO AuddepeHumpyeMmoe oTobpaxeHne. HenpepbiBHas
anddepeHUnpyeMoOCTb KOMMNO3NLMK oTobpaxkeHnin. Teopema 06 OTKpbITOCTM oObpasa OTKPLITOro
MHOXeCTBa B Crfydae HenpepbiBHO AnddepeHUMpyeMoro oTobpaXeHUss C HepaBHbIM  HYMo
akobnaHom. Teopema o6 obpaTHOM oToGpakeHun. Popmyrnbl 3ameHbl NepemeHHbiX. [lonspHas
3amMeHa.

30. YcnosHbIN 3KkcTpeMyM. MeTof HeornpeaeneHHbIX MHOXUTeNen Jlarpanxa.

31. Uucnoson pag. CxogmmocTtb. Cymma 6eckoHeyHO yObiBawowen reoMeTpu4eckon
nporpeccun. Kputepuin Ko cxoanmocTn YMCcrnoBoro psiaa.

32. Cneacteua u3 kputepus Kowm cxogumocTn umcroBoro psiga. Heobxogumoe ycnosue
cxogmmocTu. MapmoHuyeckun psag. OcTaTok YMCNOBOro psiga.

33. CxogumocTb ntoboro OUKCUMPOBAHHOrO ocTaTka cxoasuwierocsa psga.  Heobxogumoe u
AO0CTaTO4YHOE YCIoBME CXOOUMOCTM B TEPMUHAX ocTaTka.

34. Yucnosble psagbl ¢ HeoTpuuaTernbHbiMU YneHamn. HeobxoamMmoe n goctaTtovHoe ycroBue

cxogumocTu.  WHTerpanbHbii  npu3Hak  Kowwu-MaknopeHa CcXoAMMOCTM  4YMCIOBOrO  psiga  C
HeoTpuuaTenbHbiMK YneHamn. OB606LLEHHbIV TApPMOHUYECKUI psa[.

35. Mpu3HaKM CpaBHEHUS CXOAMMOCTM YMCMNOBOro psiga C HeoTpuuaTenbHbIMU YneHamMn B
dopme HepaBeHCTB M B npefdenbHo ¢opme. YacTHble Npu3HaKkM CpaBHEHWUs  (CpaBHEHWE C
0606LWEHHBIM rAPMOHUYECKUM PAOOM).

36. Yucnosble psgbl ¢ HeoTpuuaTenbHbIMM YneHamn. HeobxogmMmoe 1 goctaTovHoe ycroBue
cxogmumocTu. MpusHak [danambepa cxoguMOCTM YMCIIOBOrO psida C MONOXWUTENbHbIMW YnieHaMu B
dopme HepaBeHCTB 1 B NpeaenbHon oopme. MpusHakm Paabe n Maycca (6e3 aokasaTenbcTea).

37. YucnoBsble psagbl ¢ HeoTpuuaTenbHbIMU YnieHaMmn. Heobxoaumoe 1 goctatodHoe ycrioBme
cxogmmocT. MpuraHak Koy cxoaumocT 4YMCrOoBOro psifa C HeoTpUUuaTenbHbIMK YneHamn B popme
HepaBeHCTB 1 B npeaenbHon oopme. MNpusHakm Paabe n Maycca (6e3 aokasaTtenscrea).

38. MpeobpasoBaHne Abend. MpusHaku Oupuxne n Abens CXOAUMMOCTM 3HAKOMNEPEMEHHbIX
pagos. MpusHak JlenbHnua cxoanmMocTn 3Hakodepeytoweroca psiga.

39. JInHeHoe cBOMCTBO cxogswmxca psgoB. CodetaTtenbHOe CBOMCTBO CxogsLierocs psiga
(cymmmnpoBaHue navkamm).

40. ABCONIOTHO cXoasLMeCs YNCIoBbIE psaabl. Teopema O nepecTtaHoOBKE YreHOB abCconoTHO
cxogsalierocs psaa.

41. TeopeMa 0 NepPeEMHOXEHNN abCOMNOTHO CXOASALLINXCSA PSOOB.

42, Teopema PumaHa 0 nepecTaHOBKe YreHOB YCIOBHO cxoAsLerocs psaa.

KomnnekT 3aga4 (KUM Ne2)

no ancumnnmie 61.0.11 Mamemamuyeckul aHanu3

(HaMMeHoBaHWe ANCLMMINHBI)

1. Viccrienosatb Ha aGCONIOTHYIO 1 YCIIOBHYIO CXOAUMOCTb psify ) —————
= nin(n+1)

2 dX
2. Bblumcnutb j-

o 4+cos® x

3. Pasnoxutb no oopmyne Tennopa dyHkunio f(x, y) =4/ x + y [0 YNEHOB TPETbLEro Nopsaka
BKIOYUTENBHO B OKPECTHOCTM TOUKM (2,2).




11.

12.

13.
14.

15.

16.

17.

18.

"In*n
X

HokasaTtb, 4TO pyHKUMA f = \/W He audepeHumpyema B Touke (0,0)

WNccneposatb cxoaMMOCTb UHTErpana TM

2 Yxt 300

3

HaiiTv nnowaab, orpaHuyeHHyto kpuson y° = x° — x*.

~An+l—+4n-1
Ncecneposatb Ha CXO0AUMOCTL psf Z .

n=l Vn+2

Hantu nnowagb dpurypbl, orpaHNn4eHHON NUHUSIMU =x’un x+y=2.
y y

2 (-1
ViccnenoBaTh Ha aBCOMIOTHYIO U YCIIOBHYO CXOAMMOCTb PSA Z =D
n=1

dx

HanTtun yacTHble npon3BoaHble pyHKuMM f =2y + xcos3/xy B Touke (0,0) n nccneposatb
ee Ha anddepeHLMpPyeMOCTb B 3TOM TOYKe
HawnTtu B Touke (1,1) audpdpepeHumnan pyHkumMm u(x, y) , 3agaHHOM HESBHO YpaBHEHUEM
x—u=uln(u/y)
Hantu nnowaab urypbl, OrpaHUY4eHHON NuHMAMU xy =6 n x+y—7=0.
~An+l—+n-1
NcenepoBaTtb Ha CX0OUMOCTb psig Z .

n=l Vn+2

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

X —x .
fx,y) = T}; W, €CINK CYLLECTBYIOT, TO HAUTU UX.
X Ty

[lokasaTb, YTo yHKUMS @(x, y,z) = f(x/y,x* + y—2z>), rae f(u,v)-- Npon3BOnbHas
o depeHUMpyemast PyHKLMS, YOOBNETBOPSIET YPaBHEHWIO

0 0 0
2)cz—¢ + 2yz—¢ +(2x7 + y)—¢ =0
0x dy 0z
HanTtn nnowaab urypsl, orpaHuyeHHon nuHnamm x =2y, y=4-x, y=0.
xsin Y XZ20
[okasaTb, 4TO PyHKUMS [ = /| x| anddpepeHumpyema B Touke (0,0).
0,x=0

00

" sin3x
WccnenoBaTh aBCOMOTHYIO U YCIIOBHYHO CXOAMMOCTb '[
0

——d.
Vi +x '

Kputepun oueHku:

-OueHKa «OTNMYHO» BbICTaBNSETCS CTYAEHTY, €CMU OH MOKa3blBaeT BbICOKUIA YPOBEHb 3HAHUN
nporpamMmmHOro MaTepuana, yMeHne Ucnonb3oBaThb, NOMyYeHHbIe 3HaHUS NPV peLleHnn 3agady. Ha
BOMPOCHI OTBEYAET apryMeHTUPOBaHO, yBEPEHHO, MO cyLlecTBy. [laHbl McYepnbiBatoLLMe OTBETbI HAa
TEeopeTUYecKMe BONPOCH! 1 peLleHa 3ajava.

-OLeHKa «XOpOoLLO» CTaBUTCS B TOM Cllyyae, eCnv CTYAEeHT NoKa3biBaeT 4OCTaTOYHbIN YPOBEHb

3HaHWI NeKUMOHHOro MaTepuana, y4ebHol nuTepaTtypsbl, yMEET UCMNOMb30BaTh 3HAHUS NPU PELLEHUN
3agad. Ho npu oTBeTe Ha ak3aMeHe 4onyckaeT HeKOTopble NorpelHocT. Bonpockl Ha ak3aMeHe He

BbI3bIBAOT CYLLECTBEHHbIX 3aTPYAHEHWIA.

-OueHka «y[a0BMNeTBOPUTENBHO» CTaBUTCA B TOM Cly4yae, ecnv CTyAeHT nokasbiBaeT [0CTaTOYHbIN
ypOBEHb 3HaHWIA, HO Ha BOMPOCHI OTBEYaeT HEYBEpPeHHO UNu 3aTpyaHsieTcss ¢ oTBeTamu. OTBeT
MONMHOCTbIO pPacKpbiBAaeT OOWH U3 TEOPEeTUYECKMX BOMPOCOB WM YacTUYHOE OCBSILLEHWE [ABYX
BOMPOCOB. YMeeT pellaTtb 3a4ayn, HO NPy 3TOM B HEKOTOPbIX Cry4asix C HABOASALLMMMN BOoNpocamm U

OONOJNTHNTENIbHbIMU YKa3aHUAMU npenoaaBaTend.



-OueHka «HeyaoBNeTBOPUTENbHO CTaBMTCS B TOM Cryvae, €CnuM CTydeHT He rokasbiBaeT
AOCTaTOYHbIA YPOBEHb 3HaHW, OTBET HE pacKpbiBAaeT HU OAWMH U3 TEOPETUYECKUX BOMPOCOB MIM
YaCTMYHO pacKpbIT TONMbLKO OAMH BOMpoc. He ymeeT pewatb 3agayun, gaxe npu AONOSHUTENbHbIX
yKasaHusix npenogaBarens.

3 cemecTp

CDopma KOHTPOJIbHO-U3MepUTeribHOro matepuana

YTBEPXOAIO
3aBeqytowmm kadpegpon

nodnuck, pacwugposka nodnucu

20

HanpaBneHne noaroToBku / cneumanbHOCTb
01.03.03 MexaHuka u mamemamu4ecKkoe MoOesiupos8aHuUe

Oucumnnuua B1.0.11 Mamemamuyeckutli aHanu3
dopma 0byyeHus o4yHas

Bua koHTpons 3K3aMeH

Bug attectaunm npomexyTtoyHasa Ne 1

KoHTponbHO-nameputenbHbin matepuan Ne_

7. Bonpoc 13 cnucka BONPOCOB K ak3ameHy ¢ Homepom ¢ 1 no 33.
8. Bonpoc 13 cnncka BONpocoB K 9k3aMeHy ¢ HoMepom ¢ 34 no 68.
9. Bapgaya 13 cnucka 3agad K 9K3amMeHy.

CocraButenb N.0. damnnus

(noanuck)

.20 T
Bonpochbl k 3k3ameHy (KUM Ne 3)

no gaucuyunnuue b1.0.11 Mamemamuyeckutli aHanu3

1. TloToyeyHas u paBHOMepHaa CXOAMMOCTb (PYHKLMOHAMbHbBIX NOcreaoBaTenbHOCTEN U PALOB.
Kputepun Kown paBHOMEpHON cxoaumocTn. Heobxogumoe ycnosve paBHOMEPHOM
CXOANMOCTH OYHKLMOHANLHOIo paga. Kputepun paBHOMeEpPHOM CXOANMOCTH
OYHKUMOHaNbLHOrO psga B TepMuHax ocTatka. MaxopaHTHbI npu3Hak BewnepuwTpacca
paBHOMEPHOW CXOOUMOCTU OYHKUMOHAIbHLIX NocneaoBaTenbHOCTEN U PAOOB.

MpusHak Qupunxne paBHOMEPHOM CXOAMMOCTU OYHKLMOHaNbHOro psga. NpusHak Abens.

MouneHHbIN Nepexo K npeaeny yHKUMOHANBEHOM NocneaoBaTeibHOCTU U PYHKLMOHANBHOMo
paga. HenpepbiBHOCTb CyMMbl pPaBHOMEPHO CXOAdALLErocs  (yHKUMOHaNbLHOro  paaa,
COCTOSILLIEr0 13 HenpepbIBHbIX PyHKUMW. Teopema OuHw.

lMouneHHoe NHTerpupoBaHne PyHKUMOHAaMbHbLIX NOcnegoBaTensHOCTEN N PALOB.

5. [MouneHHoe anddepeHuMpoBaHme YHKLUMOHAmNbHbLIX NocnegoBaTenbHOCTEN U PpAOOB.

OnpegeneHune cteneHHoro psga. Teopema Kowun-Agamapa.

Teopema 0 paguyce CXOOMMOCTU  CTEMEHHbIX PSAOB,  MOMYYEHHbIX  MOYNEHHbBIM
AnddepeHUMpoBaHMEM M UHTErPUPOBaHNEM cTeneHHoro psiga. CneacTeue.

8. BelecTBeHHO aHanuTUyeckue yHKUMU. EANHCTBEHHOCTL pasnoXeHus B cTeneHHon pag. Psa
Tennopa. Npumep 6eckoHevHO anddepeHUnpyemMorn HeaHannTUYeCKon YHKLMMN.

9. Heobxogumoe 1 4ocTaToyHOEe YCIoBUE PasnoXMMOCTU (OYHKLUMM B CTENEHHOW psif B TEPMUHAX




10.
11.

12.
13.

OCTaTo4HOro uneHa dopmynel Tennopa. [JocrtatodHoe ycnosue pasfioknMMoCTU (PyHKUUN B
CTerneHHoun psaa.

PasnoxeHue B pag Tennopa nokasatenbHOW, TPUrOHOMETPUYECKUX PYHKLUA.

PasnuyHble popmbl OCTaTOMHOro 4YneHa (MHTerpanbHas gopma, dopma Jlarpanxa, dopma
Kowmn).

ByuHOMMankeHLIN pag.

PasnoxeHve (yHKUMM B CTeneHHble psgbl  MeTodaMn  NOACTaHOBKW,  MOYSIEHHOro
anddepeHLMpoBaHNa U MHTerpupoBaHusa. PasnoxeHue B psg Teunopa norapudmuyeckomn
dyHKUMK. PasnoxeHune B cTeneHHon pag runepdonmyecknx pyHKUmn, yHKUMm arctg x.

14.

15.
16.
17.

18.

19.

20.

21.

22.

HenpepbiBHas KpvBas B €BKIWOOBOM MNPOCTPAHCTBE, nNapameTp KpuBown. HenpepbIBHO
anddepeHunpyemasa kpusad. KpaTHble U MOpocTble TOYkM  KpmBoW. [lpoctast kpusasi.
HonycTtumble npeobpasoBaHus napameTpa. OpueHTauns kpuson. Cymma KpuBbIX.

KacaTtenbHas Kk kpuon. Ocobble Toukn anddepeHumpyemon kpusown. Mmagkasa kpmeas.
AHanor Teopemsbl JlarpaHxa 0 KOHeYHbIX NpupaLleHnsx Ona BeKTop-pyHKUMN.

lMoHATME AnuHBbl ayrn KpuBon. TeopemMa o CnpsiMNAeMOCTU HenpepbIBHO AuddepeHunpyemon
KPUBOM U OLLEHKaX ASMHbI KPUBOW.

Teopema O nepemMeHHOM AOfvHEe Oy KPMBOW HenpepbiBHO AnddrepeHumnmpyemon KpUBOM.
CnepnctBus.

Teopema O CnNpAMASEMOCTU U BbIMUCNEHUU AMNWHBI FMagkon KpuBOW. BbluucneHwe OnvHbI
KYCOYHO-rNafKon KpUBOW.

KpuBonuHenHole mHTerpansl 1-ro poga. OnpegeneHne u dopmyna ans  BblY4UCHEHUS.
CeowicTtBa nHterpanos 1-ro poaa.

KpvBonuHenHble uHTerpanbl 2-ro poga. Onpepenenve n cdopmyna ans  BblYUCIEHUS.
CesowcTBa UHTErpanos 2-ro poga.

CBsi3b Mexay KPUBOMMHENHBIMU MHTEerpanammn 1-ro n 2-ro poga.

23.

24.

KBagpupyemble MHOXecCTBa Ha nrnockoctTn.  MHoxecTBa nnowagu  Hynb. Kputepuin
kBagpupyemocTn. KBagpupyemocTb urypbl, rpaHula KOTOPOW COCTOMT M3 OOHOM uin
HECKOMbKNX CNPAMNAEMbIX KPUBbIX

Mapannenenunea. Mepa napannenenuneaa. BepxHasa n HWXHsS mepbl XKopaaHa MHOXeCTBa
B R" . MamepumocTe MHOXecTBa. Mepa »KopaaHa. CsoiicTBa Mepbl XXopaaHa. MHoxecTea
Mepbl HyIb.

25.

26.
27.
28.

29.

30.

31.
32.

Onpepgenenne KpaTHOro uHTerpana PumanHa no napannenenunegy W Ha U3MEPUMOM
MHOXecCTBe. pu3Hakm MHTErpupyemMocT OYHKLNIN U CBONCTBA KpaTHOroO MHTerpana.

CBefaeHune KpaTHOro nHTerpana K noBTopHoMy (C okasaTenbCTBOM AN ABONHOrO MHTerpana).
®opwmyna MpuHa.

Ycnoeusi  HE3aBMCMMOCTM  KPMBOJIMHEMHOTO  MHTerpana oOT  MNyTU  UHTErpupoBaHUs
(dbopmynupoBka TeopeMbl U 40Ka3aTeNbCTBO IKBUBANEHTHOCTM NEPBbIX TPEX YCIOBUMN).

YcnoBuss  HE3aBUCUMOCTU  KPUBOSIMHEMHOrO  MHTerpana oOT  NyTUM  MHTEerpupoBaHUS
(dbopMynMpoBKa TeOpeMbI 1 AOKA3aTENbCTBO IKBMBANEHTHOCTM YCNOBUS 4 NepBbIM TPEM).
CeonctBa  OUMEKTMBHbIX HenpepbiBHO  AndppepeHumpyembix  oToOpaxeHun  c

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

3ameHa nepeMeHHbIX B KpaTHOM MHTerparne (4okasaTenbCTBO 4SS ABONHOIO MHTerpana).

3ameHa nepemeHHbIX B KpaTHOM mHTerpane (popmynmnpoBku Teopem 6e3 gokasaTtenbcrea U
o60CHOBaHWe reoMeTpMYEeCKOro CMbICa MoAyns 1 3Haka sikobnaHa npeobpasoBaHus).




33.

MNonsipHble, cdhepuyeckne, UMNUHgpUYeckne KoopamHatol. Mpumepbl 3aMeHbl NEPEMEHHbIX.

34.

35.

36.
37.

38.

OnemMeHTbl TeopuM NOBEPXHOCTEMN. Hocutenb nNOBEPXHOCTW, TOYKA MOBEPXHOCTW.
KoopauHaTHble NUHMKM Ha MOBEPXHOCTMU. MoHATME KpaTHOW TOYKM TMOBEPXHOCTMU.
KacaTenbHas k koopauHaTHbIM NMHUAM. Ocobble TOUKM MOBEPXHOCTU. [Magkue NnoBEPXHOCTW.
KacaTenbHasi NNOCKOCTb K MOBEPXHOCTU, HOpMaribHbI BEKTOP, HOpMarnbHasi npsimasi.

MNoBepXHOCTW, 3adaBaemble HESBHO. YpaBHeEHWe KacaTerbHOW MIOCKOCTU U HOpMarbHOro
BeKTopa.

MoHsiTWe nnoLlaam nosepxHoctTn. dopmyna Ans BblMUCNEHMS NIOLLAAM NOBEPXHOCTM.

OpmeHTau,vm NnoBEepPXHOCTN, OAHOCTOPOHHME N OBYCTOPOHHNE MOBEPXHOCTW. Kycquo—rna,u,Kme
NOBEPXHOCTU N NX OPUEHTaLNA.

OnpegeneHune u cyllectBoBaHNE NOBEPXHOCTHbIX MHTerpanoB 1-ro n 2-ro pogoB. CBoncTBa
MOBEPXHOCTHbLIX WHTErpanoB, NpuMepbl UX BblYMCNEHUs. MOBEPXHOCTHbIE UMHTerpanbl  Kak
npeaenbl MHTerpanbHbIX cyMM. MHTerpanbl N0 KyCOYHO-TNaaKMM MOBEPXHOCTSIM.

39.

40.

41.

MNMoHATMe BekTopHOro nomns. [OuddepeHumpyemble BEKTOPHbIE Mnons. OuBepreHuus u potop
BEKTOPHOro nonsi. MoHsATEe 0 NOBEPXHOCTU YPOBHSA  (PyHKLMN. OpTOroHanbHOCTb rpagmeHTa K
NOBEPXHOCTUN YPOBHSA.

dopmyna [aycca-OcTporpagckoro:  ¢opMynvMpoBKa OCHOBHOW TeopeMbl, [0Ka3aTernbCTBO
dopMynbl  4ns  cneyuwanbHOro knacca obnacten. BoipaxeHne obbema obnactm 4yepes
NOBEPXHOCTHbIN  MHTerpan. MHoromepHaa dopMmyna MHTErPUPOBaHUS MO YacTsm.
NuTepnpeTtaumnsa doopmynbl Faycca-OcTporpagckoro B TepMuMHaX Teopumy Nonsi.

dopmyna Crokca.

42.

43.

44.

45.

46.

47.

48.
49.

50.

51.
52.
53.

54.

MoHATMe mHTerpana, 3asucsilero ot napametpa. CobCTBEHHble MHTerpanbl, 3aBuUcAlmMe OT
napameTpa. AuddepeHumpoBaHme No napameTpy.

MoHsATUe uHTerpana, 3aBucsllero oT napameTtpa. CoGCTBEHHble MHTErpanbl, 3aBUCALLUME OT
napametpa. MIHTerpupoBaHue no napameTpy.

MNMoHsiITME MHTerpana, 3aBucsLero oT napameTtpa. Cob6CTBEHHblE MHTErpanbl, 3aBucsLLME OT
napameTpa. HenpepbIBHOCTb NO NapameTpy.

PaBHOMepHOe cTpemnieHne QyHKUMM K npeaenbHon dyHKkuun. Kputepuin paBHOMEpPHOM
CXOAUMOCTU B TepMUHaX (OYHKLMOHarbHbIX NOcneaoBaTeNbHOCTEN.

HecobcTBeHHble WHTErpanbl, 3aBucCAWME OT napameTpa. PaBHOMepHas CXxoguMOCTb.
Kputepun Kown paBHOMEpPHON CXOOMMOCTH.

Mpu3Hakn paBHOMEPHOW CXOAMMOCTHU HeCOBCTBEHHbIX WHTErparnoB, 3aBUCALUUX OT
napameTtpa.

HenpepbIBHOCTb HECOBCTBEHHOIO MHTErpana no napameTpy.

Teopema O COGCTBEHHOM MHTErpUPOBaHWM HECOOCTBEHHOTO MHTErpana, 3aBMCALLEro OT
napametpa.

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

Teopema o anddepeHunpyeMocT HeCOBCTBEHHOIO MHTErpana no napameTpy.
HecobcTBeHHbIE NapameTpuyeckne nHTerpanbsl OT HEOrpPaHUYEHHbIX PYHKLMA.
HecobcTBeHHbIE MHTErpanbl OT HEOrpaHWYeHHbIX (YHKLUUIA 1 NX OCHOBHbIE CBOMCTBA.
+o0 .
Sin x
—dx

Bbluncnenue MHTEerpana
0




95.

56.
57.

+o00

2
-X
BbiyncneHne nHterpana _[e dx.

0

WuTerpanel Snnepa. Mamma-gyHKUMS U ee OCHOBHbIE CBOMCTBA.

WHTerpanbl Annepa. beta-dyHKUMA U ee OCHOBHble cBoMCTBA. COOTHOLLEHME MEXAy raMmma-
n 6eta- pyHKUnaAMM dnnepa.

58.

59.

60.
61.
62.
63.

64.
65.

66.

67.

68.

Onpepnenenve psiga ®ypbe ans abcontoTHO MHTerpupyemon dyHkumn. [NpepnoxeHve o

CTPeMNneHun K Hynw nNpu y — ©  KUHTerpanos Buaa

b b
J‘f(x)cosyxdx, If(x) sin yXdx
a a

oT abcontoTHO nHTerpupyemon yHkumm f(x).
Jlemma 06 annpokcumauum.
Jlemma PymaHa.

Apnpo Oupuxne n ero ceonctea. MHterpan Aupuxne. MpuHumn nokanusaumm. CxoanMmocTb
pagoB dypbe AN KycouHo-anddepeHUnpyemMbiX OyHKLNIA.

CymmupoBaHue psigoB dypbe METOAOM CPefHUX apUdMETUYECKMX.

CeowctBa ggep Penepa. Teopema o cxognmoctn cymm Penepa. Teopema Benepwtpacca-
CtoyHa 0O npubnuwkeHWn HenpepbiBHOM Ha OTpe3ke yHKuMM  anrebpanyeckumm
MHOro4fneHamu.

MonHoTa cuctem YHKUMA B CMbICNE paBHOMEPHOro npubnmkeHusi. Teopema O MOMHOTE
TPUrOHOMETPUYECKOM CUCTEMBI U CUCTEMbI LienblX HeoTpuuaTenbHblX cTeneHen x. MNonHoTa B
CMbICNe cpegHero KsagpaTtuyHOro npubnuxkenus. MomnHoTa TPUrOHOMETPUYECKOM CUCTEMbI
YHKUMA N cUCTEeMbI LernblX HeoTpuuaTernbHbIX CTeneHen X ANs MHOXeCTBa HenpepbiBHbIX

PYHKLMNA.
MuHuManbHoe CcBOMCTBO KoapbdpumumneHToB Dypbe. HepaBeHcTBO beccens. PaBeHCTBO
MapceBansa n cneacTsus N3 Hero (cnyyam HenpepbIBHON OYHKLUK).

MouneHHoe pguddepeHumpoBaHue psagos dypoe. [NpegnoxeHne o nopsigke yobiBaHUSA
koadpcbuumeHToB dypbe npu N — oo [locTaToyHOe ycroBrne paBHOMEPHONW CXOAMMOCTM psaaa
dypbe.

w

KomnnekT 3agay (k KUM Ne3)

no gucuunnmie bB1.0.11 Mamemamuyeckuli aHanu3

(HaMMeHoBaHWe ANCLMMINHBI)

. 4-x 1(4-xY 1(4-xY 1 (4-xY
[aH dyHKUMoHarnbHbIN psa + +— +..+ +....

7x+2 3\ 7x+2) 5\ 7x+2

WcecnepoBatb cxoanmocTb psaa B Todkax x =0 u x =1.
WcecnepoBatb CXOAMMOCTL CTENEHHOro paja

1 2 1 3 1 n
(x—2)+?(x—2) +3—2(x—2) +...+7(x—2) +...

2n=1\7x+2

Bbluncnutb Hxln ydxdy , ecnn obnactb D - npsiMoyrofnibHuk 0<x <4, 1< y<e.
D




e Inx

5. M3MeHWUTb NOpsAOK HTErpypoBaHuUs B MHTerpane '[dxj f(x,y)dy.
1 0

6. [llepengsa Kk NonsipHbIM KOOPAUHATaM, BbIMUCIINTL ABONHOM MHTErpan ”\/xz + yzdxdy ,ecnn D- |
D

YeTBepTb kpyra x” +y> <a’.
1 1 1
+ +...
1+x* 1+x* 1+x° 1+ x™

8. Wccneposatb cxoaMMOCTb cTeneHHoro paga 1!(x—5) +2!(x—5)2 +3!(x—5)3 +..+nl(x=5)"+...

7. Hantn obnactb cxogmMmocTu psga

9. Bbl4MCUTB H(cosz x +sin’ y)dxdy, ecnu obnactb D - kBagpaT 0<x S%T, 0<y<

7_7
s 4

1 2

_fx f(xy)dy.

2

1
10. I3MeHUTb NOPSIAOK MHTErPUPOBaHNUS B UHTErpane J.dx

-1 —V1-x

11. MNepengsa K NONAPHbIM KOOpANHATaM, BbIYUCIIUTL OBOVNHOW MHTErpan _Uln(xz + y2 )dxdy, ecnu
D

D - KOMbLO MEXAY OKpYXHocTaMN x° +y° =¢e” n x° +y* <e’.
12. Bblumcnntb I(x—y)ds, roe K - oTpe3ok npsimom ot A(O;O) no B(4;3).
K

13. BblUNCNUTb KPUBOMNNHENHBIA UHTErpan IZxdy —3ydx, ecnn K - KOHTYp TpeyronbHuKa c
K

BepwuHamn A(1;2), B(3;1), C(25).
14. MNMpumenasa dopmyny MpuHa, BblMUCIIUTL [ = {’J‘Z()c2 + yz)dx+(x+ y)2 dy,ecnn C - KOHTYp
C

TpeyronbHWKa ¢ BepLUMHaMu L(l;l) , M (2;2), N(1;3) , Npoberaemein NPOTMB Xo04a YacoBOW
CTpErnku.
15. Bbluncnntb I = J‘J.(xz + yz)dS , rae S - 4yacTb KOHMYECKOI MOBEPXHOCTU z° = Xx° + }’2 ;
S

3aKnYeHHo mexay nnockoctammn z=0wmn z=1.

16. Mpumensasa dopmyny Ctokca, Hantn [ = txzy3dx+dy + zdz , ecnn C - OKPY>KHOCTb
x+y'=r", z=0.

T

17. BblumcnuTb Ixzydy—yzxdx , €cnun x =+/cost, y=+/sint, 0t < 5

K

18. Bbl4MCnIUTL KPUBOMNHENHBIV MHTErpan Iydx—(y +x2)dy, ecnn K - gyra napa6onbl
K

y =2x—x", pacnonoxeHHas Haa ocklo Ox 1 npoberaemas no xofy YacoBOi CTPENKU.

19. Mpumensasa bopmyny puHa, BLIMMCAUTL I—xzydx +xy’dy , rae C- okpyxHoCTb x° +y° =R’
C

npoberaemas NpoOTMB Xo4a YaCOBOW CTPESKM.
20. Bolumcnutb nHterpan I = H xzyzzdxdy Mo BEPXHEN CTOPOHE BEPXHEN NMOMOBUHBLI cdhepbl
S
x2+y2+z2 :RZ'
21. Hantn wHterpan ’J]J( (xcosa'+ ycos B+ zcos y)dS , PacnpoCTpaHeHHbI MO NOBEPXHOCTU §

S
Tena, orpaHMYeHHOro 3ToN NOBEPXHOCTLIO.

1
arctgx d
& :J- ); = X #0, BbIMUCTIUTL MHTErpar

4 .
I+x7y y X \/1—x2

1
t d
22. MNonb3ysacb opmynomn jarc gx X

0



23. Bbluncnutb uHTerpan dunepa- NyaccoHa [ = je"‘zdx.
0

24. Bbluncnutb F(5/3)D"(—5/3).
25. Pa3noxutb B pag Pypbe nepnognyeckyto yHkumo f (x) C nepuogom 27T, 3afaHHyto B
untepeane (-77,77) ypasHennem f(x)=r+x.

26. PasnoxunTtb B pag ®ypbe nepuogmyeckyto yHKUMIO, 3aaHHYI0 Ha nonynepuoae [0; 2]

2
ypaBHeHVem f(x):x_%_
27. Hairmn 1 (k,A) = [e™ SINAX w1, (A):Jsin)lx i
0 X 5 X
» A?

—X

28. Haittn 1(A)=[e *dx cnomowbio audbdepeHUnpoBaHIs Mo napameTpy.

O ey 8

29. lNokasartb, 41O F(l+ pju"(l—pJ - T
2 2 cos pJiT

30. Pasnoxutb B pag Pypbe nepnognyeckyto yHKumo f (x) C nepuoaom 2 ,3afjaHHyto Ha
cermeHTe [—1;1] ypaBHeHUEM f(x) =x.
31. Pasnoxutb B pag Pypbe nepnognyeckyto yHkumo f (x) C nepuofom 277 ,3afaHHyto Ha

cermenTte 77, 77) ypaBHennem f(x)=e".

Kputepun oueHku:

-OueHKka «OTNMYHO» BbICTaBNSIETCS CTYAEHTY, €CNN OH MOKa3blBaeT BbICOKUIA YPOBEHb 3HAHUN
nporpammHOro MaTepuarna, yMeHne Ucrnonb3oBaTb, NOSyYeHHbIe 3HaHUS NP peLleHnn 3agad. Ha
BOMPOCHI OTBEYAET apryMeHTUPOBaHO, yBEPEHHO, MO cyLlecTBy. [laHbl McHepnbiBatoLLMe OTBEThI HA
TeopeTuyeckme BONpocCk! 1 peLleHa 3agava.

-OLeHKa «XOpOLLO» CTaBUTCS B TOM Cllyyae, eCnu CTyAeHT NoKasbiBaeT 4OCTaTOYHbIN YPOBEHb
3HaHWUI NEKLMOHHOro MaTtepuana, y4ebHon nutepaTtypbl, YMEET UCMONb30BaTb 3HAHUS NPU PELLEHNM
3agad. Ho npu oTBeTe Ha 3k3aMeHe 4oMnycKkaeT HeKOTopble NorpeLlHocTU. Bonpockl Ha ak3ameHe He
BbI3bIBAOT CYLLECTBEHHbIX 3aTPyaHEHWIA.

-OueHka «y[a0OBMNeTBOPUTENbHO» CTAaBUTCA B TOM Clyvyae, ecrnivm CTyAeHT NokasbiBaeT [0CTaTOUYHbIN
YypOBEHb 3HaHWIA, HO Ha BOMPOCLI OTBEYaeT HEYBEPEeHHO UNu 3aTpyaHsietcss ¢ oTBeTamu. OTBeT
MONMHOCTbIO packpbiBaeT OOWH U3 TEeOpPeTUYECKMX BOMPOCOB WM YaCTUYHOE OCBSILLEHWE [OBYX
BOMPOCOB. YMeeT peLlaTtb 3a4ayun, HO NPy 3TOM B HEKOTOPbIX Cry4asix C HABOASALLMMU BONpOcCaMm U
[AOMNONHUTENbHBLIMU YKa3aHUsIMU NpenogaeaTens.

-OueHka «HeyaoBNeTBOPUTENbHO CTaBMTCS B TOM Cryvae, €CnuM CTyAeHT He rokasbiBaeT
[OCTaTOYHbIA YPOBEHb 3HAHWIN, OTBET HE pacKpbiBaeT HU OAUH M3 TEOPETUYECKMX BOMPOCOB WUNu
4YaCTUYHO pacKpbIT TONMbKO OAMH Bonpoc. He ymeeT pelwaTtb 3agayun, gaxe npu AONONHUTENbHBbIX
yKasaHusix npenogaBarens.



