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1. Pe3yabTaTbl 0CBOEHUN THCHMILIMHBI (MOIYJIs1) «MaTeMaTHYeCKUil aHATU3»

HpOHGCC HN3YUCHUA TUCHUIIIMHBI «MaTteMaTHYeCKHI aHaJIN3) HaITpaBJICH Ha (bOpMI/IpOBaHI/Ie

3JIEMEHTOB CleAyIoIuX kKoMmneTeHIu B coorBeTcTBUU ¢ PI'OC BO 1o nanHOMy HanmpaBiICHUIO:

CBOMM BpPCMCHCM,
BBICTPANBAaTh
peann30BbIBaTh
TPAaEKTOPHUIO
CaMOpa3BHUTHS Ha
OCHOBE ITPHHIIUIIOB
o0pa3zoBaHus B
TEUYCHUE BCEH JKU3HU

MHCTPYMEHTHI U METOBI
yIpaBJIEHUS] BpPEMEHEM IIpU
BBINTOJIHEHIH KOHKPETHBIX 3a/1a4,
IPOEKTOB IPU JOCTHKEHUU
MMOCTaBJICHHBIX IIEJICH;

YK 6.2: Onpenensier
PUOPUTETHI COOCTBEHHOM
JeSITeIbHOCTH, TUYHOCTHOTO
pa3BUTHS U TPO(PECCHOHATBHOTO
pocTa.

VYK 6.3: OuenuBaet TpedoBaHus
pBIHKA TpyJa U IPEJI0KEHUS
00pa30BaTeNbHbIX YCIYyT AJIs
BBICTPAWBaHUS TPACKTOPUU
COOCTBEHHOTO
npo¢eCCHOHATIBHOTO POCTa;

VYK 6.4:Ctpout
npodeCcCHOHATIBHYIO Kapbepy U
OTpezieNsieT CTPATET o
po¢eCCHOHATLHOTO PAa3BUTHUS;

Kon HaumenoBanue WNHpukaTop nocTukeHus B pesynbprare ocBOeHMs
KOMIIETCH- KOMIIETCHIINH KOMIIETCHIIMH JUCLIUILINHBI

17071 00y4aroIUNCATOIKEH
VK-6 Cnoco6en ympasisate| YK 6.1: Mcnonb3yer 3HaTh:

Ilenun u 3a1a4n HAyYHBIX
HCCIEN0BAaHUN 10
HaIpaBJICHUIO
NeSTeNIbHOCTH, Oa30BbIC
TIPUHIIAIIE B METOJTbI HX
OpraHHU3aIi; OCHOBHbBIC
VMCTOYHHMKHN HAy4YHOHN
nHpopmaiuu u TpedoBaHUS
K TIPE/ICTaBIICHHIO
UH(GOPMaIIMOHHBIX
MaTEePUAJIOB; CIIOCOOBI
orpezeNieHus: BUIOB U TUIIOB
po(hecCHOHATBHBIX 3314,
CTPYKTypUpPOBaHUE 33724
Pa3TUYHBIX TPYIIII,
(dbopMyITHUpPOBKa H3BECTHBIX
YTBEPKJICHHM, CIEACTBUHN U3
HUX

YMers:

CocTaBnsath 001U TUIaH
paboTHI TIO 3aJaHHON TEME,
npeiaraTh METOIbI U
crocoObI 00paboTKN
pe3yabTaTOB, MPOBOINUTH
UCCIICIOBAHMUSI 110
COTJIACOBAaHHOMY C
PYKOBOJHTENEM IIIaHY,
MPECTABIATH MTOTyYSHHBIE
pe3yNbTaThl, BHIOUPATh
Haubonee 3 PpexTUBHBIE
METO/IbI PEIICHUsI OCHOBHBIX
THUIIOB 337134,
BCTPEUAIOLTUXCS B
MaTeMaTHKe.




OIIK-1. Criocoben OIIK-1.1.

OIIK-1 MIPUMEHSATh 3HATh: OCHOBBI MATEMATHUKH,
€CTECTBEHHOHAYYHbIE | (U3HKH, BEIYUCIUTENBHON TEXHUKH
1 OOIICUHXCHEPHBIC Y TIPOrPaMMHUPOBAHHSI.

3HAHUS, METOIBI

MAaTeMaTHYECKOTO OIK-1.2.

axanusa u YMeTh: pemaTth CTaHAAPTHBIC

MOZICIUPOBAHMA, npogeccuoHaNbHbIe 3aa4d C

TEOPETUIECKOTO 1 MpUMEHEHHEM
€CTECTBCHHOHAYYHBIX 5

SKCIIEPUMEHTAILHOTO 00IIeHHIKEHEPHBIX3HAHHI,MET

HCCIIEIOBAHMS B 0JI0BMaTeMaTHIECKOIOaHaIN3a
HMOJICTUPOBAHHSL.

po(heCCUOHATBH

OH JesITEIbHOCTH

OueHOYHBIE CPEICTBA AJIl TEKYIEro KOHTPOJISI YCIIeBA€MOCTH M IIPOMEKYTOYHOM aTTecTalluu

Kpurepun oueHkn npoMe:KyTO4HOM aTtTecTauuu B popme 3a4era

Onenka | XapakrepucTuka TpeOOBaHUM K pe3ysbTaTaM aTTecTallu B popme 3auera

«3auTeHO» Teopernueckoe coep)aHrue Kypca 0CBOCHO MOJIHOCThIO 0€3 MpoOesioB UiTH B
1IETIOM, W OOJIBIIIEH YacThi0, HEOOXOIMMbIE TPAKTUUYECKUE HABBIKU PaOOTHI C
OCBOEHHBIM MaTepHuaaoM C(HOPMUPOBAHBI WIIK B OCHOBHOM C(POPMUPOBAHBI,
BCE WM OOJNBIIMHCTBO MPETyCMOTPEHHBIX pabouell mporpaMMoit yaeOHbIX
3aJlaHu# BBIMOJHEHBI, OT/IeTIbHbIC U3 BHITIOTHEHHBIX 33IaHUN COJIEpKaT
OILITOKHU.

«He 3auteno» | Teoperuueckoe copepkaHue Kypca OCBOCHO YaCTUYHO, HEOOXOAMMbIE HABBIKH
paboThl HEe chOPMUPOBAHBI I CHOPMUPOBAHBI OTACTHHBIEC U3 HUX,
OOJBITMHCTBO MIPETYCMOTPEHHBIX paboueil yaueOHOM TporpaMMoil 3ajaHuil He
BBITIOJIHEHO JIMOO BBITIOJIHEHO C TPYOBIMHU OIMMOKaMU, KAYECTBO MX
BBITIOJTHECHUS OIICHEHO YUCJIOM 0aJIOB, OJIU3KUM K MUHUMYMY.

Kpurepun onieHKH NpoMes;KyTOYHOM aTTecTaluy B opmMe IK3aMeHa

Onenka XapakTepHucTuKa TpeOOBaHHI K pe3ybTaTaM aTTecTaluu B (hopme
JK3aMeHa
«OTANYHO» Teopernueckoe cojepkaHMe Kypca OCBOCHO IIOJHOCTBIO  0€3

npoOesoB, CHUCTEMHO M TJIyOOKO, HEOOXOIMMbIE MPAKTHUYECKHE HABBIKH
paboThl C OCBOEHHBIM MaTepHalioM c(hOpMHpPOBaHBI, BCE MPETYCMOTPEHHbIE

paboueii yaeOHOM TTporpaMMoi yueOHbIE 3a/IaHusI BBITTOJIHEHBI 0€3yNpedHo,




KaueCTBO WX BBIIIOJIHEHUS OICHEHO YHUCIOM OalioB, ONH3KUM K
MaKCUMyMy.

«Xopomio» Teopernueckoe conepkaHue Kypca OCBOGHO B II€JIOM 0e3 mpoOeos,
HEOOXOIMMBIE TPAKTUYECKUE HABBIKM pabOTHI C OCBOCHHBIM MaTepHajioM B
OCHOBHOM  C(hOopMHUPOBaHHI, IpeAyCMOTpPEeHHBIE paboueil  yueOHOM
porpamMmoii yueOHbIC 3aJaHNs BBIIOIHEHBI C OT/CIIEHBIMH HETOUHOCTSIMH,
Ka4eCTBO BBIIOJIHEHHs OOJBLIIMHCTBA 33JaHUM OLIEHEHO YHCIOM OallioB,
ONMU3KUM K MaKCUMYMY.

«Y 1OBIIETBOPUT Teoperndeckoe conepkaHue Kypca OCBOEHO OOJBIIEH 4YacTbio, HO
eIBHO» npoOesbl  HEe  HOCAT  CYHIECTBEHHOTO  XapakTepa, HE0O0XOIUMBIE
MPAKTUYECKHE HABBIKM PAOOTHI C OCBOCHHBIM MAaTEpHUaIOM B OCHOBHOM
copMHpOBaHbI, OOJNBIIMHCTBO MPEIYCMOTPEHHBIX paboyeil yueOHOM
porpamMMoil y4eOHBIX 3a/laHUI BBHIIIOJHEHBI, OT/IEIbHBIE U3 BBHITIOJHEHHBIX
3a/IaHUM COJIEPIKAT OIIMOKH.

«HeynosnerBop Teopernueckoe  coxmepxkaHume  Kypca  OCBOGHO  YacTHYHO,
UTEIBHO» HEOOXO/JMMBIE HABBIKM PabOTHl HE C(HOPMHUPOBAHBI WIH CHOPMHPOBAHBI
OT/ENbHBIE U3 HHUX, OOJNBLIMHCTBO IPEIyCMOTPEHHBIX pabodeil yueOHOi
OporpaMMoil  y4eOHBIX 3aJaHMi HE BBIIOJHEHO JHMOO BBIIOJIHEHO C
rpyObIMH OIIMOKAMH, Ka4eCTBO MX BBIOJIHEHHS OICHEHO YHCIOM OalioB,
OJM3KUM K MUHUMYMY.

6.2. MeTonnueckne yKa3aHusl 10 OPraHU3ALUHM CAMOCTOSATEIbHOI padoThbl CTYIEHTOB

CamocrosTenbHas paboTa SBISETCS OJHUM U3 BHJIOB y4eOHOW NEATENbHOCTH OOydaromuxcs,
CIOCOOCTBYET Pa3BUTHIO CaMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH M OPraHU30BaHHOCTH, TBOPUYECKOTO
M0JX0/1a K PELIeHUI0 po0ieM yuyeOHOro u MpoecCHOHANIBHOTO YPOBHS.

AynuropHas caMoCTOsTeNIbHas paboTa o y4eOHON JUCHMIUIMHE OCYIIECTBIIAETCS Ha Y4eOHbIX
3aHSTHSIX TIOJ] HEMOCPEICTBEHHBIM PYKOBOCTBOM IIPENIOAABaTENs U 110 €ro 3aJaHHIo.

BueayautopHas camocTosiTenbHasi paboTa BBINOJIHSIETCS 0 33JaHUI0 NpernoaBaTes 0e3 ero
HENOCPEACTBEHHOTO yYacTHS.

Bunel 3amaHuil Ay BHEayAMTOPHOM CaMOCTOSTENbHOW pabOThl, UX XapakTep, yYUTHIBATH
cneunuky u3ydaeMoi yueOHOM TUCIMIUIMHBI, HHIUBUAYaIbHbIE 0COOEHHOCTH 00YYaroIIerocs.

KoHnTponb camocTosATenbHOM paboThl U OLIEHKA €€ Pe3yJIbTaTOB OPraHU3YeTCsl KaK €IUHCTBO

IBYyX (opm:

1.caMOKOHTPOJIb U CaMOOIIEHKa 00y4arouerocs;

2.KOHTpPOJIb U OLIEHKA CO CTOPOHBI IPENO1aBaTE.

Opranusanust 1 pyKoBOACTBO Ay AMTOPHOI CaMOCTOATEIbHON PadoThI

AynuTOpHas caMOCTOsITeNIbHast paboTa Mo JUCHUIUIMHE BBIMOIHAETCS HA YUeOHBIX 3aHATHSX O]
HEINOCPEICTBEHHBIM PYKOBOJICTBOM IMPEMOIAaBATEINSI U MO €T0 3a/1aHHUI0.

OCHOBHBIMH BHJIaMH ayIUTOPHON pabOThI CAMOCTOSITENIHON PaOOTHI SBISIIOTCA:

- BBITIOJIHEHHUE JIA0OPATOPHBIX W MPAKTHUECKUX Pa0OT OCYIIECTBISETCS Ha JIAOOPATOPHBIX U
MPAKTUYECKUX 3aHSATHSIX B COOTBETCTBUU C rpapukoM yudeOHoro mporecca. s obecriedeHus
CaMOCTOSITENIbHOW  paloThl MpernojaBaTelsiMU  pa3padaTbIBalOTCS METOJUYECKHE YyKa3aHHUA 10
BBITIOJTHEHUIO JIA0OPATOPHOU /TIPaKTUUECKON PadOTHI.

Pabora ¢ nurtepaTypoil, APYrUMH MUCTOYHUKAMH MH()OPMAIUH, B T.4. SJIEKTPOHHBIMH, MOKET
pealn30BbIBATHCSl HA CEMUHAPCKUX M MPAKTUYECKUX 3aHATUAX. JlaHHBIE MCTOYHHMKHM HH(OpMaLuu



MOTYT OBITh TNpEACTaBIEHbl Ha OYMa)KHOM W/WJIM 3JIEKTPOHHOM HOCHUTENSX, B TOM YHUCIE, B CETH
NurtepHer.

[IpenogaBarens GpopmyaupyeT 11esib paboThl C JAHHBIM U UCTOYHUKOM HMH(pOpMaLUHU, ONpPEeIisieT
BpeMsl Ha IPopabOTKy NOKyMEeHTa U ()OPMY OTUETHOCTH.

CamMo ¥ B3aMMONpPOBEPKA BHIIIOJIHEHHBIX 33JaHUM Yallle BCEro MCIOJIb3YETCSl HA CEMUHAPCKOM,
MPAKTUYECKOM U JIPYTHX BHIAX 3aHATUH. [IpoOiieMHas /cuTyanimoHHas 3a/1a4a I0JDKHA UMETh YETKYHO
(bOopMyIUPOBKY, K HEH JTOJKHBI OBITH MTOCTABIIEHBI BOMPOCHI, OTBETH HA KOTOPbIE HEOOXOIUMO HAUTH
u 00ocHOBaTh. KpuUTepuu OICHKM MPABWIBHOCTH PEIICHUS MPOOIEMHON/CUTYallMOHHON 3a1a4u
JOJIKHBI OBITH MU3BECTHBI BCEM 00 y4aroIUMCSl.

Opranusanns 4 pyKoBOJACTBO BHeAyAUTOPHOH padoThl

BueaynuropHas camocTosiTenbHas paboTa BBIIOIHSACTCS 0 3a/IlaHUI0 MpernoiaBaresi, Ho 6e3 ero
HEIMOCPEICTBEHHOTO Y4acTHsI.

[Ipy npenbsBIeHUHM BHJIOB 3aJaHUN HA BHEAYIUTOPHYIO CaMOCTOSITENIbHYIO paboTy
PEKOMEHIYeTCSI HKCIOJIb30BaTh AU(PPEPESHIMPOBAHHBIN MMOAXOM K YPOBHIO TMOATOTOBIEHHOCTH
oOyuaromierocsi. [lepen BhIMONHEHHEM BHEAYAUTOPHOM CaMOCTOSTENbHONW pabOThHI MpernojaBaTellb
MPOBOJIUT KOHCYJIBTAIIMIO C OMPECICHUEM LIETU 3aJaHUs, €ro COJEP)KaHMs, CPOKOB BBITIOJHEHUS,
OPUEHTUPOBOYHOTO 0ObeMa paboOThl, OCHOBHBIX TpeOOBaHUI K pe3ynbTaTam pabOThl, KPUTEPHUEB
OIICHKHW, (OpM KOHTPOJII W TIEPEeUHs JUTepaTyphl. B mporecce KOHCYIbTAMH TPEToaBaTellb
MpeIyNnpexaaeT O BOZMOKHBIX TUITUYHBIX OMIMOKAX, BCTPEUAIOIINXCS MPHU BBIMOJTHEHUN 33JaHUSI.

Hnst  meroguyeckoro oOecredeHuss M PYKOBOJACTBA CaMOCTOSITENBHOM  paboToil B
00pa3oBaTebHOM YUPEKACHUH pa3pabaThIBAlOTCS yuyeOHbIE TOCOOMS, METOAUYECKUE PEKOMEH AN
M0 CaMOCTOSITEJIbHOW MOJTOTOBKE K PA3JIMYHBIM BHJAAM 3aHSITHI C YY€TOM CHEIUAIBHOCTU Y4EOHOM
JTUCIUIIMHBI, OCOOCHHOCTEH KOHTHMHTEHTa CTYACHTOB, 00beMa W COJECpXKAHHUS CaMOCTOSATEIbHOU
pabotsl, GOpM KOHTPOJIS | T.II.

CamocTtosTenbHas paboTa MOXKET OCYIIECTBISITHCS UHAUBUIYAIbHO WM TPYNIaMH CTYACHTOB
B 3aBUCHUMOCTH OT ILI€JIM, 00beMa, KOHKPETHON TEMAaTHUKH CaMOCTOSTEIbHOW paboThl, YpPOBHS
CJI0)KHOCTH, YPOBHS MOATOTOBJICHHOCTH 00yYarOIINXCA.

Bunamu 3ananuii 11t BHEAyIUTOPHOM CaMOCTOSITEIHHOM paOOTHl MOTYT OBITh:

- JUIsL OBJAJICHWsI 3HAHUSAMU: YTCHMsI TEKCTa; COCTaBICHHUS TIUJIaHA TEKCTa; rpaduueckoe
M300paKEHUE CTPYKTYpPhl TEKCTA; KOHCIIEKTUPOBAHHE TEKCTAa; BBIMUCKM W3 TEKCTa; paboTa co
CIOBapsIMH M CIpPaBOYHHMKAM; y4deOHO-HccleAoBaTeibckas paboTa; HCHOIb30BAaHUE ayAno U
BHJICO3AINCEN, KOMIIBIOTEPHOW TEXHUKU U MIHTEpHET pecypcoB u ap.;

- 17151 3aKpeTJIeHHs] M CUCTeMaTU3alliy 3HaHMi: padoTa ¢ KOHCIEKTOM JICKIIMH; TIOBTOpHas paboTa
HaJ Y4eOHBIM MaTepuajoM; COCTaBJIEHWE ITUIaHa, TE3WCOB OTBETA; COCTaBJeHUE TalOmuIl, peOycos,
KPOCCBOPJIOB, TJoOcCCapusi [UIsl CHUCTEMaTH3aluu Y4eOHOro MaTrepuala; U3Yy4YeHHE CIIOBapei,
CIIPaBOYHHMKOB; OTBETHl Ha KOHTPOJIbHBIC BOIPOCHI; aHATUTHYECKas 0O0pabOTKa TEKCTa; MOIATOTOBKA
COOO0IIIeHNH K BBICTYIUICHHUIO Ha CEMUHape, KOH(PEepeHIIMHU; TTOJTOTOBKA

pedepaToB, N0KIIaI0B; COCTaBICHUE OMorpaduii, 3aJaHU B TECTOBOM opMe U Jp.

- st (opMHpOBaHUS YMEHHUH: pelIeHHe 3aJady M YOpaXHEHHH 1o o0pasily; pelieHue
BapUATUBHBIX 33J1a4 M YIIPAKHEHUHN; COCTABICHUE CXEM; PEIICHUE CUTYAIMOHHBIX MTPOU3BOICTBEHHBIX
3a/1a; MOJITOTOBKA K JIEJIOBBIM U POJIEBBIM UI'paM; MPOEKTUPOBAHUE U MOJACIUPOBAHUE PA3HBIX BUIOB U
KOMITOHEHTOB TIPO(eCCHOHATBHON NeATeTbHOCTH, MOATOTOBKA MPE3EHTAIlNN, TBOPUYECKUX TPOEKTOB;
MOJITOTOBKA KYPCOBBIX M BBITYCKHBIX Pa0OT; OMBITHO-IKCIIEPUMEHTAIbHAs paboTa; MPOSKTUPOBAHUE U
MOJICIUPOBAHNE PA3HBIX BUIOB U KOMIIOHEHTOB MPO(PECCHOHAITBHON EATETLHOCTH H JIP.

Jns  obecrmieueHUsT  BHEAyIUTOPHOM  CaMOCTOSITENBHOM  pabOThI MO  JUCIUILIAHE
mpernojaBatesieM pa3pabaTbiBaeTCs TEPEUeHb 3aJaHui JJIT CaMOCTOSITEHPHOW pPabOThI, KOTOPBIM
HeoOxouM 75 3P PEKTUBHOTO YIIPABICHUS JAHHBIM BUAOM yUe€OHON ASSITENTFHOCTA 00YyJatoIuXCsl.

[IpenomaBaTenb OCYIIECTBISET YIPABICHUE CAMOCTOATEILHON pab0TOM, peryupyer ee 00beM
Ha OJHO y4eOHOE 3aHSATHE U OCYIIECTBISET KOHTPOIb BBHIMOIHEHHUS] BCEMHU CTYACHTaMU TPymmbl. J[is
ynoOCTBa TMpenojaBaTelb MOXET BECTH BEIOMOCTh Yy4yeTa BBITIOJHEHUS MHHHUMYMa 3aJaHuM,
HEOOXOIUMBI JUIS JOTTYCKa K UTOTOBOM aTTeCTAllUU MO TUCITUILINHE.
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B mnpouecce camocTosATeNnbHOW pabOTBHl CTYJEHT NPUOOPETaeT HABBIKM CaMOOPIaHU3ALUU,
CaMOKOHTPOJISl, CAMOYIPABJICHUS U CTAHOBUTCA AKTUBHBIM CAMOCTOSITEIBHBIM CYOBEKTOM y4eOHOM
JESTCIIBHOCTH.

CTyaeHT caMOCTOSTENIBHO ONpEAeIsieT PEKUM CBOCH BHEAYJUTOPHOHN paboThl U Mepy Tpyna,
3aTpauyMBacMOr0 Ha OBJAJCHUE 3HAHUSAMU M YMEHHUSAMHU 10 KaKIOW AMCLMILIMHE, BBIIOJIHAET
BHEAYAUTOPHYIO pabOTy MO WHAMBHUIYAIbHOMY IUIaHY, B 3aBUCUMOCTH OT COOCTBEHHOH MOATOTOBKH,
OrojkeTa BpeMEHH U JAPYTruX yCIOBUH.

EXenHEBHO CTYIEHT IOJDKEH YICIATh BBIIIOJHEHUIO BHEAYJUTOPHOW CaMOCTOSTEIbHOU
paboThI B CPEJHEM HE MEHEE 3 4acoB.

[Ipy BBHIMONHEHUN BHEAYIUTOPHOM CAMOCTOSTENBHOW pPAa0OTHI CTYIEHT HWMEET IPaBO
oOpalarbesl K MPErnoAaBaTeio 3a KOHCYJIbTALMEH C 1IeJbI0 YTOUHEHUsS 3alaHusi, GOpMbl KOHTPOJISA
BBIIIOJIHEHHOT'O 33/1aHMUS.

6.3. Marepuanbl Js1 NPOBEJEHUS] TEKYIIero M MPOMEXKYTOYHOr0 KOHTPOJIS 3HAHMM
CTY/A€HTOB
Bomnpocsl /151 OlleHKH Ka4ecTBA 0CBOEHUS THCIHIIINHBI

OnpeneneHue MHOXKECTBA, IOAMHOXECTBAa. MHOXECTBO, OTpaHMYEHHOE CBEPXYy (CHHU3Y), MPOCTO
OrpaHUYEHHOE.

Omnpenenenne TOUHOM BepxHEH (HUKHEN) TpaHU MHOXKECTBA.

Omnpenenenue MpoCTOi, CI0KHON, 00paTHON PYHKIIHU.

Onpenenenne 4eTHOW, HEYETHOW U TIEPUOTUUECKON (DYHKIIHH.

Omnpenenenue Bo3pacTarolieil, yopIBaroIel, CTpOro MOHOTOHHOM (PYHKIIMU B TOUKE, HA OTPE3Ke [a, b]
CrniocoOsI 3a1anus QyHKIUH.
Omnpenenenue nociaea0BaTeIbHOCTH.
Omnpenenenue nocinea0BaTeIbHOCTH, OTPAaHUYCHHON CBEPXY (CHHU3Y), IPOCTO OTPaHHUUYEHHOM.
Onpenenenne 6eckoHeuHO 00b1I0H (0. 0.) MocnenoBaTebHOCTH (OECKOHEUHBIN TTpeae).
Omnpenenenne 6eckoHEUHO Masoi (6. M.) MOClIe0BaTeIbHOCTHU (HYJIEBOM MIpeien)
Jlokazath TeopemMy 0 CyMMe JIBYX 0.M. IMOCJIEI0BATEIbHOCTEH.
JlokazaTh TeOpeMy O pa3HOCTH ABYX 0.M. IOCIEI0BATEIHHOCTEH.
Jloka3zaTh TeopeMy 00 OTpaHUYEHHOCTH ABYX 0.M. MOCIEI0BATEILHOCTEH.
Jlokazats TeopeMy O IPOU3BEICHUU 0.M. HA OTPAHUYEHHYIO MTOCJIeI0BATEIbHOCTD.
Jloka3zaTh Teopemy o nepexoje 6.M. B 6.0 mocIe10BaTeNbHOCTh M HA000POT.
Omnpenenenue cxosmiencs Mocaea0BaTeIbHOCTH (KOHEUHBIN MTpeien).
Jloka3aTb OCHOBHYIO TEOPEMY O CXOISIIEICS OCIEI0BATEIBHOCTH.
Jloka3aTh TEOpEMY O €JMHCTBEHHOCTH Mpezesia CXOASIIENHCs TI0CIe10BaTeIbHOCTH.
Jloka3zaTh TeopeMy 00 OTpaHMYEHHOCTH CXOMSIIEHCS TTOCTIET0BATEIHHOCTH.
Hoxazats TeopeMy 00 apu(PpMETHIECKUX AEUCTBUAX CO CXOASIIUMHUCS MOCTIET0BATEIbHOCTIMU.
JoctatouHble yCI0BHUS OTCYTCTBHUS Mpe/ieia NOCIe0BaTENbHOCTH.
OnpeneneHne pacxoasaIIencs mociaea0BaTEIbHOCTH.

(-2) {2”'(‘1)n } sinf Zn |!,4cos Zn
Jloka3zaTbh OTCYTCTBUE IIpeeiia MOCIeI0BATEIbHOCTH d " 2 d 2
Ornpezenenre Bo3pacTaroIiei, yObIBaroIeil, CTpOro MOHOTOHHOM TTOCJIETIOBATEIHHOCTH.
Omnpenenenne HeBO3pacTaoIel, HeYObIBatOIIel, MOHOTOHHOM MOCIEeIOBATEILHOCTH.
Jlokazatb TeOpeMy O CXOJAMMOCTH MOHOTOHHOM OTPaHUYEHHOMN MOCJIEI0BATEILHOCTH.

1

TeopeMa 0 CXOIUMOCTH MOCIIEA0BATEILHOCTH 1+ E

n

Jlokazate TeopeMy o Ipejiese IpOMeXyTOUHON MOCIeJ0BATEIbHOCTH.
Omnpenenenre KOHEYHOTO U OECKOHEYHOI O MpeieoB (PYHKIUU B TOUKE.
JlocTaTtouHble yCIOBUS OTCYTCTBHS Npeiena (yHKIHUH.



31.

32.
33.
34.
35.
36.

37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.

48.

49.

50.
51.

Haiiri npenen dynxmmu f (X)=sin x, f(x) = cosx, mpu X —> 00,
Onpenenenne 6.M. 1 6.6. GyHKIIUN B TOYKE.

Omnpenenenne 6.M. QYHKIIUNA OHOTO MOPSIIKA.

OnpezneneHre SKBUBAICHTHBIX 0.M. (GYHKIIUH.

Omnpenenenne 6.M. QyHKIIMU 60JI€€ BRICOKOTO MOPSIKA MaJIOCTH.
CBoMcTBa 3HaYKa © ( )

Onpenenenne 6.0. PyHKIUH OTHOTO MOPSIIKA POCTA.

Omnpenenenne 6.0. GpyHKIMU O0JIee BEICOKOTO TOPSAKA POCTA.

Jloka3zaTh epBYIO TEOPEMY O CYIIECTBOBAHUU Mpe/ena (yHKIUU B TOUKE.
Teopema 00 apuMeTnIecKux IeHCTBHUAX C peaenaMu (pyHKIHA.
Omnpenenenne 0THOCTOPOHHUX (IIPABOTO U JIEBOTO) MPeesioB (YHKIUU B TOUKE.
Bropas Teopema o cymecTBoBaHUU Npeaena QYHKIMHA B TOUKE.

JlokazaTthk Teopemy 00 apupMeTUYECKUX IEHCTBUSAX C HEMPEPHIBHBIMU (YHKIUSIMHU.
Jloka3atb nepBbIi 3aMevaTebHbIN TPENE.

JlokazaTb BTOPOI1 3aMeUaTesIbHbIN Mpeaell.

Tabnuia S5KBUBaJICHTHBIX (YHKIIWH.

[TepBoe u BTOpOE OmpesesieHns HenPEePhIBHON (QYHKIIMH B TOUKE.

VccnenoBaTh Ha HEMPEPBIBHOCTS GyHKIMIO Y =Sin NX,y =cosnx,y = X3,y =x*,y=e™ mpu xR .

HccnenoBaTh Ha HEMIPEPHIBHOCTD (DYHKIHIO Y = In x npu X>0 .

Onpenenenne 0JHOCTOPOHHEH (JIEBOI M TIPaBOif) HEIPEPHIBHOCTH ()YHKIIMU B TOYKE.
Teopema 0 HENPEePHIBHOCTH (PYHKIMU B TOUKE.

Knaccugukamus Touek pa3pbiBa GyHKIHH.

HccnenoBaTh Ha HENIPEPHIBHOCTD (DYHKITHH:

y =sin L y = C0S L y=e""y L y = arctg L y = arcctg L 0

= Y= Y= Y =T Y~ Yy = — B TOYKE X=U.
X X 1+ 2% X X

Jokazath TeopeMy 0 HEMPEPHIBHOCTHU CIOKHON (DYHKIIUU B TOUKE.

Omnpenenenue npousBoHoN pyHkuuu. Ee reomerprueckuil 1 GU3NYECKUN CMBICI.

VYpaBHeHMEe KacaTeIbHOW U HOPMAIIU K rpa@uKy QyHKINH.

. Onpenenenve audepeHunpyeMoi GyHKINH.

. JlokazaTth Teopemy 0 AU pepeHIpyeMoCcTH PYHKINH.

. JlokazaTb TeopeMy 0 HEMpepbIBHOCTH U depeHupyemMoit QyHKINN.

. Onpenenenne nudpdepenmana GyHKIUH.

. JlokaszaTb TeopeMy O IPOU3BOJHON CYMMBbI M Pa3HOCTH JIBYX ()YHKIUH.
. JlokazaTh TeopeMy O IPOU3BOIHON MPOU3BEACHUS ABYX (YHKIIMH.

. JlokazaTb TeopeMy O IPOU3BOJHON YACTHOTO JABYX (PYHKIIHM.

. Ucxons u3 onpeneneHus, HalTH Npou3BOIHYIO GYHKIUN

—ax?

y=x*y=x%y=x"y=sin ax,y:sin(axz),y:cosax,y:cos(axz),y:eax,y:e‘axz,yzz y =Innx

. Tabnuua npou3BOAHBIX AJIEMEHTAPHBIX ()YHKIIUH.

61./lokazath TeopeMy O POU3BOIHOMN CIIOKHON (PYHKITHH.
62./loka3zatb TeopeMy O MPOU3BOJHON 0OpaTHOM (PYHKIHH.
63.Mcxonst W3 TeopeMbl O TIPOM3BOJHON OOpaTHON (YHKIUH, HAWUTH TPOM3BOIHYIO (GYHKIIHA

y = arctgy, y = arcctgx y = arcsin X, y = arcCosx.

64.0mnpenenenue napaMeTpuIecKu 3aJJaHHON (QyHKITHH.

65.11epBast MpoOM3BOIHAS TTAPAMETPHYUECKH 3a/T1aHHON ()yHKIIHH.
66.01HOCTOpOHHME (JIeBas U MpaBast) MPOU3BOIHbIE (PYHKIIMU B TOUKE.
67.Teopema 0 CyIlIECTBOBaHUH NPOU3BOAHOMN (PYHKIIMM B TOUKE.

68.HaiiTi mponsBoaHyro QyHKIMH Y = |X|, y= W, y= W B TouKe x=0.

69./loka3aTh HHBapUAHTHOCTH (hOPMBI NIEpBOTO U depeHInana.
70.CpoiicTBa nepBbIX AuddepeHITnanoB.



71.Tabnuia nepBbix nuddepeHInanoB.
72.0mpenenienne Bo3pacTaroied, yobIBaroIiel, CTporo MOHOTOHHOM (DYHKITH B TOUKE.
73.Jloka3aTh TEOpPEMy O JIOCTATOYHBIX YCJIOBHSX MOHOTOHHOCTH nuddepeHnupyemMoil GyHKIUHA B

TOYKCE.

74.0npeneneHne TOUYEK JOKATFHOIO MAaKCUMyMa, MUHIMYMa, SKCTpeMyMa (DyHKIIUH.
75.Jokazate Teopemy depma (0 HEOOXOIMMBIX YCIOBUSAX OJKCTpemyMma auddepeHnupyemMon

byHKIINN).

76.0npenenenue craliMmoHaApHON TOYKU auddepeHnpyemMoi GyHKIHH.
77.Jlokazatp Teopemy Posist (0 Hysie TpOU3BOIHOM ).

78.J1oxazate Teopemy Jlarpanxka (popmMyiia KOHSUHBIX TPUPAIICHUN ).
79.lokazate Teopemy Ko (06001menHas popMysia KOHEYHBIX TPUPAIICHUT ).
80.ITpaBumno Jlomurans.

81.®opmymna Teitnopa.

82.Hammcats repBble TpH HEHyJIeBbIX wieHa psija Teitnopa ¢pyskuun y = X*,y = x> B Touke X, =1.

83.®opmyna MakiopeHa.
84.Hanucatpb HIepBBIC TpH HCHYJICBBIX YJIcHa psina Makiopena byHKIHH

y=(x-1,y =(x -2,y = (x-1"

ONoarLNE

85./lokazarb TeopeMy 0 HEOOXOIUMBIX YCIOBUSAX SKCTpEeMyMa () yHKIIHH.

86.0Onpenenenue KPUTHUECKON TOUKU (PYHKITHH.

87./loka3arh TeOpeMy O TOCTaTOYHBIX YCIOBHAX SKCTPEMyMa () yHKIIHH.

88.0Onpenenenue BoIMykI0i (Boruyroi) nuddepenupyemoii GyHKIUN.

89.Teopema 0 TOCTATOYHBIX YCIOBUSX BBITYKIOCTH (BOTHYTOCTH) MU(epeHIrpyeMoi () yHKIIUH.
90.0Onpenenenue Touku neperuda auddepeHuupyeMoit QyHKIHH.

91.HeoOxoammMble ycaoBHs TOYKH nepernda auddepenunpyemoit GyHKInu.

92.JloctatouHble yCIOBUS TOUKH neperuda nuddepenmpyemoit GyHKIUU.

93.0Ompenenenue HaKJIOHHOMW (TIPaBOM, JIEBOI) M BEPTUKAIBLHON acUMOTOT rpaduka GyHKIHH.
94.Teopema 0 HaKJIOHHOW acUMNTOTE Tpaduka QyHKIUH.

I[OHOHHI/ITGJ'[BHBIG BOITPOCHI

Bcesikas mu quddepenunpyemast pyHKIUS sBIsSETCS HENPEPHIBHON?

Bcsikast mu menipepsiBHas GyHKIUS sBisieTcs: AuddepeHupyemMon?

Bcesikas nmu quddepenurpyemast B Touke GyHKINS UMEET KacaTeabHYI0 K TpaguKy B 3TOM Touke?
Besikas nu ctanimoHapHasi TOUKa SIBISETCS] KPUTUYECKON?

Beskas mu kpuTHYecKas TOUKa SBIJIETCS CTAllMOHAPHON?

CymiecTByeT i KacaTesibHas K rpa@uky quddepeHuupyeMoin GyHKIMKU B TOUKe nepernda?

B m1000ii 11 KpUTHYECKON TOUKE CYLIECTBYET KacaTelbHas K rpaduky?

B m1000if 11 cTaiiMoHapHON TOYKE CYLIECTBYET KacaTenbHas K rpaguky?

KonTpoJbHbIe padoThl

Konrponbnas padora Ne 1.

Brrunciienue npenenos.



Mart. AHanu3. Nel

Bbluncnntb npegensi:

i (1— Jx )In (x)

2) o1 X =2x% +2x% —2x+1

1

lim (cos Zﬂx)‘g(“)

3) X—1

X2 +2x+1 +X

2 IMm=me )

1+ xsinx -1

lim >
5) x—0 X

Mat. AHanmn3. No2

Bblumncnutb npegensl:

lim (5x _4)ctg(x—1)

1) X—1

_ In(x—2)
lim — >
2) x3 X°—3X“+X-3

Iim§/26+x—?«’/28—x
3) Xx—1 X_\/;

2/cos2zx —1

sin?(x—1

lim

4) x—1

Mart. AHanus. Ne3

Bbluncnntb npegensi:

ta x ctg x
Iim(.g j
1) x—0 \ SIN X

lim - 7)

2) xX—2 X3 —2X2 +4x -8

i In(4* -3)

3) x—1 tg(X—l)
$/cosx —1

im
a) x>0 Incos2x

i 2x% +3x—1)"
Ml 2x2 —3x-1

5)

Mat. AHanu3. Ne4

Bbluncantb npegensi:

lim (L+In(x+1)—In x)"

1) X—>0

i tg(x —2) In(x—1)
2) 12 X" _BxX? +16

et -1
fim ———

3) x1  Sin 72X

l Y7+x-2

1

fim{4*+x) ™

5) x>0




Konrtponbnas padora Ne 2.

[Tpou3BonHas GyHKIUH.

Mart. AHanus. Nel

IN(3x+2)
, _ 4/ 3
1) Haitv npoussoanyio ¥ Y = tg( X ) ;

’
/ "
yX , yXX

X — e 2t (2—1:2), y = e 2t (t2 4 21:);

2) Haiitn npounsBogHble oT GyHKLMM y=y(X), 3a4aHHON NapameTpUYecKu:

/ "
yX , yXX

3) HaitlTu npousBoaHble
y? —2Iny—x*=2e*

OT GYHKLUMM y=Y(X), 334aHHOWN HEABHO:

] 4— 4cos(x) ] X x%

4) Bblumcnutb cnegyowwme npegenst: X0

~-

Mart. AHanus. No2

(W)ctg(3x+2)

1) Haitt1 nponssogHyto y . y= th
' "
yx yxx

x =5t + ctg(5t) y =5t —tg(5t) .

’

2) Haiitn nponsBoaHble OT GYHKLUMM y=Y(X), 3aaHHOWN NapaMeTPUYECKHU:

/ "
yX , yXX

3) HaliT npowusBoaHble
y*x+In(sin x)=sin y |

OT PYHKUMM y=y(X), 3a4aHHOM HEABHO:

ICTC) "m[ tgx )z

> -
4) BblumMcauTb cnegytolme npegensl:  x—0 4x -0 \SIN X

’




Mart. AHanms. Ne3

In(5x+2)
= 003(7\/ x3 ) ,

’

!
1) Hanitn npomssop,Hyroy : y
’ "
yx yxx

x = 2t —sh(2t) y=2t—ch(2t).

2) Haiitn npounsBogHble oT GyHKLMM y=y(X), 3a4aHHOI NapameTpPUYecKu:

’ "
yX , yXX

3) HailTu npounsBoaHble

y?x+In(cosx)=cosy.

oT GyHKLMM y=Y(X), 3aaHHOM HEesBHO:

. x2=sinx® |i tg x )t92%
lim ! IIm(g )

X—>7
4) BoluncnuTb cnegytowme npegensl: X0 X ; A

7

Mart. AHanus. Ne4

(W)th(3X+6)

’

1) HaitTv nponsBogHyto y’ : y o Ctg

yr y”
2) Havitvt npoussoghble © X, 7 XX o1 dyHKumMM y=y(X), 3a4aHHOM napameTpuyeckm:

x=echt y=e"sht

’

[ /4
Vi Y

3) HaliT npownsBoaHble

2y? +In(sin x) = xcosy .

oT PYHKUMM y=y(X), 3a4aHHOM HEABHO:

- in? = ctgx
[im X=X i (inCex + €)™

2
4) BbluMcanTb cneayolme npeaensl;  x—0 5X ; X0

KonTponbnas padora Ne 3.

Juddepennman GyHKINN U TPOU3BOIHAS BBICILIETO MOPSIKA.




Mart. AHanu3. Nel

y — tg(‘{/?)ln(SHZ) |

’

1) Haittn guddeperuman dy:

_(Dy?2
2) Haiitn npoussoanyio y™°: y=(2x"+X) In(2X+1);

3) Pa3noxuTb GYHKLUMIO MO LesibiIM HEOTPULLATE/IbHbIM CTENEHAM ABYY/1eHa X+2 [0 YeTBEPTOro

y =sin(6—2x)

YyneHa: .

4) Pa3NoXNUTb NO LLE/IbIM HEOTPULLATE/IbHbIM CTEMEHAM NEepPemMeHHON’ X:

2cos!x2 !—2
y:§/1+sinix2i 10 y=In 4 12
pouneHacX ; X pounerac X,

Mart. AHanus. No2

y = th(w)ctg(3x+2) |

’

1) Haittn guddepeHuman dy:

0. Y =(3x* +2x)Cos(3x +2) ,

2) Hantu npounsBogHyto y

3) Pa3n0KUTb GYHKLMIO MO LLebIM HEOTPULATEbHBIM CTENEHAM ABydieHa X — 2 [0 YeTBepToro

1

y:3\/x 6

YyneHa: .

4) Pa3NoKnTb MO LLebIM HEOTPULATE/IbHBIM CTENEHAM NepemMeHHOMN X:

2

e -1
=3/ ‘ Zi g Y= In 2 4
y =y Cosx founenacX ; X" pounenac X .

Mart. AHanus. Ne3

In(5x+2)
y = 005(7\/ x3 ) _

’

1) Haittn guddepenuman dy:

— 2 i
2) Haiitn npoussoaHyio y™°: y=(x"+ X)Sln(3X+l);

3) Pasnoxutb d)YHKLI,l/I}O no uesibim HeOTpuLaTesibHbIM CTENEHAM OBYY/1€HA X +3 A0 4YeTBepToro

y =In(1-2x)

YyneHa: .

4) Pasnoxuntb no uenbim HeoTpunuyaTeibHbiIM CTENEHAM nepemeHHoﬁ X:

N 6sin(x*)-6x?

s &

12 8
pounernacX ; founeHac X .

y =4/cos|x®




Mart. AHanus. Ne4

y= Ctg(w)th(3x+6) |

7

1) Halitn guddepeHumandy:

_ 2\ (3x+1)
2) Haiitn npoussogpyto y*%: Y = (5x+x%)2 ;

3) Pa3noxuTb GYHKLUMIO MO LesibiIM HEOTPULLATE/IbHbIM CTENEHAM ABYY/1eHa x-4 [0 YeTBEpPTOro
y= 1
Vx-3

YyneHa:

4) Pasnoxntb no uenbim HeoTpnuaTeibHbIM CTENEHAM nepemeHHoﬁ X:

e —2x-1

:4,/—'i35 15 y:In 2
y=y1-sinix pouneHacX ; 2X

7

3
founeHac X .

Kontponsnas padora Ne 4.

Heomnpenenenusiii nHTErpall.

Mart. AHanus. Nel

Bbluncnmtob:

) j (ox - 6x2)e‘”1dx,

2)
J‘ 2X+1 dx
V12x—4x*-5
I 25— 3x? «
3 (€ +16)3-2x) " 4

I(cos3(2x)—sin4(4x))dx

7’

5) PasnouTb Ha NPOCTENLLINE MHOMKUTENN:

4x* +14
(16x* ~81)(3+4x—4x? |27 -8x°f

Mat. AHanmn3. No2

Bbluncnntb:
arcsin( 2x)dx
1) '[ (2%) ,2)

J‘ 3x—-1 dx

3+ 6x —9x?

2 + 4x?
I 5 dx
3) 1-8x 4)

7

j (cos* (3x) —sin*(4x))dx

’

5) Pa3noxuTb Ha npocTeiwme
MHOXHUTENN:
9—2x?
(1-256x*)2(4x? +5x +1)64x° —1)




Mart. AHanms. Ne3

Bbluncnmtob:

) J'(4x - 3x2)cos(4x)dx’ 2

J 3X+4 dx

V12 -12x —9x? ,

N j (sin4(2x)—cos3(2x))dx, N

dx

7

I 16-17x?
(x2 +9)5-4x)

152 —2x?
—olX — 12X+ 9X X" =
(16 -81x*)(4 —12x + 9x? [27x* —8f

5) PasnouTb Ha NPOCTENLLNE MHOMKUTENN:

Mat. AHanu3. Ne4

Bblumncnntb:

6 | 2
) _[ X In (3x)dx’ )

J‘ 4x+1 dx

V8+4x —4x?

9x% +8
[ 9K 48 4
3) 8+ 27X . 4)

j (cos* (5x) —sin®(3x )

7

5) Pa3noxutb Ha npocTeinwune
MHOXUTEeNN:

74x% +90
(x* —256)*(~ 4 +5x - x* 64 - x*)

2 cemecTp.

KonTponbnas padorta Ne 5.

Onpez[eneHHHﬁ HHTCIpaI U €TI0 MMPUITTOKCHUA.

Mat. AHanun3. Nel

1) Haitu onuHy ayrv Kpuso

X° +y?> =4y +4x—4

, OFPaHUYEHHOW
npamow

<
X+y= 2, 0bbem Tena, NoNy4eHHOro

BpaLLeHMem aaHHon purypol BOKpyr ocu Oy,
NoLWaAb NOBEPXHOCTU AaHHOTO Tena.
2) Bbluncauntb naowaab Gurypsl, 3agaHHoM

napameTpuyecku:

x =10(t —sint)
y =10(1—cost) y=15
(0<x<207,y>15)

3) BbluMcanTb Naowaab purypbl, 3aaaHHOM

Mat. AHanus. No2

1) Haittn anvHy ayrv Kpusom

X? +y? =—6y+2Xx—6

, OFPaHUYEeHHOMN

o >
npamoun y+Xx= O, 0b6bem Tena, Nony4eHHOro

BpaLLeHNeM AaHHOM GUrypbl BOKPYF OcK

Ox,
naowaab NOBEPXHOCTHN AAHHOTO TENa.
2) BbluncanTb nnowaas Gurypbl, 3agaHHoM
napameTpUYecKu: y= 8443 ,
x =8(t —sint)
{y — 8(1— cost)

(0<x<167,y>8-443)

3) BbluMCAUTb NAOWAAb GUrYpbl, 3a4aHHOM




B MNOZTIAPHbIX KOOPAUHATaXxX: r 21+COS¢,

r<i.

T
Ixcostdx
4) BblumcanTb nuterpan: ©

B MNONTIAPHbIX KOOPAUHATaX: r<3sin 3¢)'

r>1.

4) Bbl4MCAUTb MHTETPAnN:

1
27Ix3\/4—3x2dx
O .

Mart. AHanums. Ne3
1) Haliti anvHy ayrm Kpusoi

X? +y® =2y +6Xx—6

, OTPaHNYEHHOM
npAMoWn

<
X+y= 2, obbem Tena, Nosy4yeHHoro

BpalleHMeM AaHHOW Gpurypbl BOKpyr ocu Oy,
naowaab NOBEPXHOCTUN AaHHOTO TeNa.

2) BblumcanTts naowaab Gurypbl, 3a4aHHOM
napameTpUuyecKku:

{x =6(t—sint)

y =6(1—cost) y=3
(0<x<127z,y>3)

3) BbluMCAWUTL NAOWaAb GUrypbl, 3a4aHHOM

> .
B MOJIAPHbIX KOOpAMUHATaXx: r=3sin 4(”[

r<i.

1
7SJX5V9——5x3dx
0 .

4) BblUNCANUTb UHTErpan:

Mat. AHanu3. Ne4

1) Haliti anuHy ayrv KpuBon

X* +y® =4x—-8y-16

, OTPaHNYEHHO
npaAmMmon

—y>
X=y=z 8, obbem Tena, Nosy4eHHoro

BpaLLeHMEM AAaHHON GUrypbl BOKPYF ocu
Ox,

naowaab NOBEPXHOCTU JaHHOrO Tena.

2) BbluncauTb naowaab urypsl, 3a4aHHOM

napamMeTpUuyecKku:

{x:12ﬁ—SMt)

y =12(1—cost)

y=12+63

(0<x<247z,y>12+643)

3) BbluMCAUTb NoWwaab GUrypbl, 3agaHHom

< .
B MNONAPHbLIX KOOPAUHATaX: r<l+sin ¢),

r<i,

][.xsin 4xdx

4) Bblumcantb nHTerpan: ©




Konrtponbnas padora Ne 6.

DyHKIUA MHOTUX [IEPEMEHHBIX.

Mart. AHanus. Nel

1) HalTtv nonHbii guddepeHumnan BToporo
2
nopsagxa du BTOPYIO YACTHYIO MPOM3BOLHYIO
o’u
2 —

oy oT GYHKUMMU u= f(f,?]), roe
E=3x—-2y,n=-3x-2y?

2) Ona dyHKumm z=2(x) HAWTK YacTHble

Npou3BOAHbIE MEPBOro U BTOPOro nopaaKa

2x? —3y —27* =sin(3z)

3) BBoasA HOBble HE3aBUCUMblE NepemMeHHble,
npeobpas3oBaTb ypaBHEHUA

0%z
OXoy

la_,
X oy , ecnu

+ §=%,77=X

4) UccnepoBaTb Ha 3KCTPEMYM
z=e"Y(2-4x* +2y)

Mart. AHanus. Ne2

1) Haliti nonHbi guddepeHuman
BTOpOro

nopaaxa d°U v eropyto uactHyto

o%u
NPOU3BOAHYIO ox? oT dyrkumm Y = f(fﬁ?),
E=3x*-2y,n=5y—3x

roe

2) Ans dyHkummn £~ 2(%Y) paiiru
YacTHble

npon3sogHble NeEPBOro N BTOpPOro
nopAagKa

3x? -2y -2z =In(2z)

3) BBoas HOBble HeE3aBUCUMblE
nepemeHHble,

npeobpasoBaTb ypaBHEHUSA

2
o'z 1@

DY YK oy E=Ve=XY

4) MccnefoBaTb Ha SKCTPEMYM

7= (4x+2y* —4)

Mat. AHanmn3. Ne3

1) Haiiti nonHbiii guddepeHLmMan BTOporo
2
nopsaka du BTOPYIO YaCTHYIO MPOM3BOAHYIO

ol

2 —
oy oT GYHKUMMU u= f(é’ﬂ), roe
E=4x+2y% n=2x-3y
2) Ansa dyHKUMK z=2(xy) HANTW YacTHble

npon3sogHble NepBoOro M BTOPOro nopAaaka

3x—2y? —3z% = cos(3z)

Mat. AHanus. Ne4

1) HaiTtn nonHbii guddepeHuman
BTOPOro nopsafgKa d’u BTOPYIO YaCTHYIO
o’u
NPOU3BOAHYIO OXoy oT GyHKUMM u= f(f,n),
E=3y—2x,17=4x> -6y

roe

2) Ona dyHkumn 2= 2(%Y) paiiru
YacTHble

npon3sBoaHble NepBOro 1 BTOPOro
nopAagKa




3) BBoasa HOBble HE3aBUCHMbIe NEPEMEHHbIE,
npeobpa3oBaTb YpaBHEHUS

0’z 1oz X
+——=0 §=2y,m=—
oxoy 'y ox y

, ecnu

4) UccnenoBaTb Ha 3KCTPEMYM

7=e"(2x-Yy*+2)

3x2 +3y—322 =8J7°

3) Beoas HoBble He3aBUCKUMble
nepemeHHble,

npeobpasoBaTb ypaBHEHUA

2
392 4% g
oX oy , ecnu

E=2x*+3y,n=X

4) NiccnepoBaTb Ha SKCTPEMYM

z=e"Y(3x* —6y —6)

Konrtponsnas padora Ne 7.

IIoBTOpHBIE MHTETPAJIBI.

Mar. AHanus. Nel

” xydxdy

1) Bblumcautb D
2 2 2 2
X“+Yy <2X,X“+Yy <2y

, roe D:

2) 3MeHUTb NOPSAAOK UHTEFPUPOBAHUSA

1 Jx 2
jdxjf(x, y)dy+J'dx jf(x, y)dy
0 0 1 0

JJ £ (x yydxdy
3) B gBoitHOM WHTerpane P
nepenTu

K MONIAPHBIM KOOPAMHATaM U PacCTaBUTb
npegenbl MHTErpuMpoBaHus. D:

X?+y? <4x,x<2,y>0

naowaab GUrypbl, OrpaHNYeHHON NNHUAMM:

xy=4 y=4x,y=1_

4) C nomoLLbIo ABOMHOTO UHTErpana BbIMUCINUTb

Mart. AHanus. No2

ﬂ xydxdy

1) Bblumcautb D

X? +y? <X, X* +y? 24y,y >0

, roe D:

2) U3MeHUTb NOPAAOK UHTErPUPOBAHUSA

e Inx e 2-Inx

j dx j f(x,y)dy+ j dx j f(x,y)dy

] 1 (x, y)dxdy

3) B aBoitHOM UHTerpane D

nepemnTu

K NONAPHbIM KOOPAMHATaM M PacCTaBUTb
npegensl UHTErpupoBaHus. D:

X’ +y? <-By,y>—45 x>0

4) C nomMoLLbIO ABONHOrO UHTErpana

BbIYUCNNUTL

naowagab GUrypbl, orpaHUYEHHOM
JNIMHUAMMA:

x=5-y* y=2xy=0




Mart. AHanus. Ne3

”xydxdy

1) Bbiuncautb D ,rne D:

X*+y? <4x,x*+y° <-4y

2) U3meHUTb NopsaLoK MHTErpUpoBaHma

2 x? 6 m
j dx j f(x, y)dy+ j dx j f(x, y)dy
0 0 2 0

j j f (x, y)dxdy

3) B gBoiHOM WHTerpane P
nepenTu

K NOMAPHbIM KOOPAMHATAaM W PaccTaBUTb
npegenbl UHTErpMpoBaHus. D:

x*+y?<2y,y<15, x>0

4) C nomoLLbto IBOMHOTO UHTErpana BbIMUCINUTD

Mat. AHanus. Ne4

J'.[ xydxdy

1) Bbiuncnutb D ,rne D:

X? +y? <-2x,x* +y? <-2y,y<0

2) U3meHUTb NopsaaoK MHTErpUpPOBaHUA

5 J10x—x? 10 /505x
j dx j f(x, y)dy+ j dx j f(x, y)dy
0 0 5 0

j j f (x, y)dxdy

3) B gBOoMHOM WHTerpane D
nepentn

K MNONAPHbIM KOOPAMHATaM M PaccTaBUTb
npegensl UHTErpupoBaHus. D:

X*+y? <-2x,x>-15 y>0

4) C nomolLLblO ABOMHOIO UHTErpana

naowagb GUrypbl, orpaHUYEHHO N TNHUAMMU: BbIYUC/IUTD

y=x*+5 y=5-x,x=2 naowaab Gurypsl, orpaHU4eHHOM

NMNHUAMMU:

y:xz’ x:2+y2,y:0,y:4_

BOl'[pOCI)I K 3K3aMEHY

1 cemecTp

1. Akcuomsl [leano HaTypanbHbIX ynces. KoHeunblie MHOecTBa. OCHOBHAsI TEOpEMa O KOHEU-HBIX
MHO’KECTBaX.

2. CpaBHeHHE MHOKECTB 110 MoITHOCTU. Teopema Kanropa-bepuiireitna. Teopema Kantopa o
MOIILIHOCTA MHOXECTBA ITOAMHOKECTB. MOIIHOCTh KOHTUHYYMa.

3. AKcHOMBI AMCTBUTEIBHBIX Yncel. TeopeMbl 0 TOUHOM BEpXHEH 1 TOUHOM HUXKHEH rpaHH.
[Tpuauun Apxumena. Teopema 0 IIIOTHOCTH PallMOHAIBHBIX U UPPALMOHAIIBHBIX YACE.

4. Teopema 0 MOIIIHOCTH MHOXECTBA ICCTBUTEIILHBIX YHACEIL.

5. Jlemma I'eiine-bopens-Jlebera o MOKpBITHIX.

6. [Ipenen uncnoBoi mocienoBareabHOCTH. CBOWCTBA CXO/ISIIMXCS MTOCIIETI0BATEILHOCTEH:
€UHCTBEHHOCTD IIPE/IeIIa, OTPAaHUYCHHOCTD CXOAAIIECHCS MOCIEN0BATENIBHOCTH, CBOMCTBO
YCTOWUYMBOCTH, IIPEAET MOAYJIS, IPEIEIbHBIN EPEX0/] B HEPABEHCTBAX, CBOWCTBO JUHEHHOCTH.
7. CBOMCTBA CXOASIINXCS ITOCIE0BATEIBHOCTEN: TPENEIbHBINA IEPEXO]] B IPOU3BEICHUH U B
YaCTHOM.

8. Teopemsl 0 mpezesnie HeyOBbIBAOIIEH U HEBO3pACTAIOLICH MOCIEI0BATEILHOCTH.



9. Yucno e.

10. Teopema [llTonbLa.

11. Teopema o pezene npomMeXyTOUHOM nocaeaoBarebHOCTH. [Ipuniun Kantopa o Bi10KeH-HbIX
OTpe3Kax.

12. ITpunun bosbiano-Beiiepiirpacca 0 cXoASMIEHCINIOANOCIIEI0BATEILHOCTH.

13. Kpurepuii Ko cxoauMocTi ocie10BaTeIbHOCTH.

14. Onpenenenue npezaena ynucioBor Gpyuakmuu no Komu u o I'efine. DKBUBaJIEHTHOCTh
omnpenenenuii npenena ¢pynkuuu no Komm u no I'efine.

15. Kpurepuit Komm cymiectBoBanus npejena pyHKIuM.

16. HenpepbIBHOCTH (YHKIIMU B TOUKE U HAa IPOMEKyTKe. CBOMCTBA HENIPEPHIBHBIX (DYHKIIMNA:
HENPEePbIBHOCTh MOJYJIs, JIOKAJIbHAs! OTPAaHUYEHHOCTb, CBOMCTBO YCTOWYMBOCTH. ApUmMeTHnueckue
OTlepalvy C HENPEPHIBHBIMU (PYHKIUSAMH. HenmpepbIBHOCTH CI0XKHOM 1 00paTHON (DyHKIIHU.

17. IlepBas Teopema Beliepmrpacca (00 orpaHHYEeHHOCTH HEMPEPHIBHOM (yHKIMHN). BTopas Teopema
Betiepmtpacca (0 HanOobIIeM 1 HANMEHBILIEM 3HAYCHUN ).

18. IlepBas u BTOpas teopemsl boisbiiano-Koiiiu 0 mpoMeXyTOUHbIX 3HAYEHUS HEMPEPHIBHOM
¢ynkuuu. Teopema o cymecTBOBaHHH 00paTHOM (HYHKIIHH.

19. Teopema Kantopa o paBHOMEpPHOI HENPEPHIBHOCTH.

20. [onsitus mpon3BoIHOH, MU depenimpyemocty, tupdepennnana pynkuuu. ['eomerpudeckuit
CMBICJI IPOM3BOIHON U tuddepenrana. CpaBHEHHE TOHATHH IPOU3BOIHON U
TQpepeHIIPYEMOCTH.

21. OgHocTOpOHHME MTPON3BOIHBIE. CpaBHEHUE MOHATUH HENPEPBIBHOCTU U JU(HEPEHIIMPYEMOCTH.
Kpurepwnii quddeperunpyemMocTts (B TepMUHAX HETIPEPHIBHOCTU AU epeHnnanbHo-pa3zHOCTHOTO
OTHOILICHHUS ).

22. lnddepennprpoBanne TMHEHHON KOMOUHAINH, TIPOU3BEICHUS M YaCTHOTO JABYX ()yHKIIHIA.

23. lnddepennmpoanue oOpaTHOM U C0KHON (QyHKIMU. IHBapHaHTHOCTH (POPMBI 3aIMCH IIEPBOTO
muddepeHmmana.

24. BeIBOJ MPOU3BOAHBIX AJIEMEHTAPHBIX (PYHKIIMA.

25. IlpounzBoansie 1 nuddepeHanbl BHICIINX TOPsSAKOB. BerarcnurtenbHas Gpopmyna Juist BBICIIMX
TuddepeHmanos. Y caoBUe HHBAPUAHTHOCTH BBICIIUX U PEepeHIINaIoB OTHOCUTEIBHO 3aMEHbI
MIEPEMEHHOM.

26. ®opmyinsl Jleitbnuna (Beiciiee AuddepeHpoBaHue NPOU3BEIECHHS U CIOKHON (QYHKIINN).

27. Teopema depma 00 sxcTpemyme GpyHKmH. Teopema J[apOy o mpOMeKyTOUHBIX 3HAUCHHSIX
MIPOU3BOAHOM.

28. Teopems! Pons, Jlarpanxka, Komu.

29. IlepBoe npaBunoJlonurans BEIYUCIEHUS IPENETOB

30. Bropoe mpaBunoJlonuTans BEIUUCIECHUS MTPECIIOB

31. Muorounen Teitnopa. ®opmyna Teitnopa ¢ ocraTouHbIM wieHOM B ¢popme [leaHo.
EnMHCTBEHHOCTDH NpeACTaBIeHUS (PYHKIIMM MHOTOUJICHOM.

32. ®opmymna Teiinopa ¢ octaTouHbIM WieHOM B Gpopmax, Komm, Jlarpanka.

[1a1Th OCHOBHBIX pasnokeHuit mo Gpopmyne Teitnopa.

33. NaTepnonsuuoHHbIil nonuHoM Jlarpanxka. OLieHKa NOTPEIHOCTH HHTEPIIOJISIIUH.

34. Kpurepuii noctosHcTBa GyHKIUU. Y CIOBHE CTPOro MOHOTOHHOCTH (DYHKIIMH Ha IPOMEXKYTKE.
MOHOTOHHOCTB B TOYKE.

35. JlokanbHbBIE SKCTpEeMyMBbI PYHKITNH, UX BUABL. HeoOxoaumoe yciioBre TOKaTbHOTO AKCTPEMyMa.
JloctaTouHblE YCIIOBUS JIOKAJIBHOTO SKCTPEMYMa B TEPMUHAX -0 MPOU3BOIHOM, 2-0i POU3BOAHOM,
N-TOM MPOU3BOIHOMA.

36. BeimykJible pyHKIMHM, BUBI BBITYKJIOCTH. JlOCTaTOYHOE YCIIOBUE CTPOTOM BHITYKIOCTH
¢byukun. Pacronoxenue rpadurka BHITYKIONH (GYyHKIIMH OTHOCUTEIBHO KacaTeJIbHOM.

37. HepaBenctBo Hencena. HepaBeHCTBO MeX1y CpeAHUM apu(METHUECKUM U CPEAHUM
F€OMETPUUYECKUM.

38. Hepasenctsa IOnra, I'€npaepa, Komn-bynsakoBckoro, MUHKOBCKOTO.

39. Toukn neperun6a ¢pynkiuu. Heodxoaumoe ycinoBue neperuda. Jfocratounoe ycioue neperuoa.
Pacnonoxenue rpaduka QyHKIIMH OTHOCUTEIBHO KacaTeIbHOM B TOUKE Meperunoa.



40. IMousarue 6a3sl. [Tpumepsr 6a3. [Ipenen yncioBoit pyHkmuu mo 6aze. CBoicTBa
(byHKUIMH,IMEIOLINX Tpeae 1o 0ase.

41. Kpurepuii Ko cymectBoBanus npesena mo 6ase.

42. Cuérno-nopoxnaéuunsie 60a3pl. [Ipenen I'eitHe mo 6a3e. DKBUBAIEHTHOCTH MOHIATUHN MpeAeano
I'eitHe u mo Komu B ciyyae cC4€THO-TIOPOXKAEHHBIX 0a3.

43. Onpenenenue unterpana Pumana. Marerpan Pumana kak npeznen mo 6aze. OrpaHU4eHHOCTH
UHTETpUpyeMOi (yHKIUH.

44. Nurerpansusie cymmsbl lapOy 1 ux cBoiicTBa: cpaBHeHHe cymMM Pumana u JlapOy, cymmbl
HapOy kak TouHble TpaHu cymMmM Pumana, noseaenue cymm JlapOy npu u3MenbueHUn pa3oueHus,
cpaBaHeHre cymMm [lapOy st moObIX pa3OHeHU.

45. Kputepuii uuterpupyeMoctu Pumana.

46. aTerpupyeMocTh HEMpPEpbIBHON (QYHKIMHU U (YHKIHUN C KOHEYHBIM YHCIIOM TOYEK pa3phiBa.
47. UHTerpupyeMOCTh CJIIOKHON QYHKIIUUA. ApU(PMETUUECKHUE OTIepaIluu C

UHTETPUPYEMBIMU(D YHKIIASIMHU.

48. BepxHuuii u HmxHu unaTerpainsl Jlapoy. Muarterpanst JlapOy kak npenenst cymm dapoy. Kpurepuit
UHTETPUPYEMOCTH (DYHKIIMH B TEpPMUHAX paBEeHCTBA e€ nHTerpaios apoy.

49. OCHOBHBIE CBOMCTBA ONPEAECNEHHOTO UHTErpaia: HHTErpai OT €IUHUIIBL,
MOHOTOHHOCTb,JINHEHHOCTD, aITUTUBHOCTb.

50. IlepBas TeopeMa 0 CpelHEM 3HAYECHHH.

51. UnTerpan ¢ nepeMeHHBbIM BEpXHUM TpesiesioM. HenmpepbIBHOCTh HHTErpajia Mo BepXHEMYIPEIeTy.
JuddepenurpoBaHre HHTErpaia o BEpXHeMy mpeaerty.

52. Bropas Teopema o cpeiHEM 3HAUCHUH.

53. ®opmyna Herotona-JleitOHuia. 3aMeHa nepeMeHHON 1 UHTETPUPOBAHKE IO YaCTsIM B
OIIpeACIIEHHOM UHTETPAIIE.

54. ®opmyna Teitnopa ¢ 0CTaTOUHBIM YWICHOM B HHTETpalibHOM Gopme. NHTerpanbHble HEpaBEeHCTBA
I'énpnepa, Komm-byHsakoBckoro 1 MUHKOBCKOTO.

55. Onpenenenue HecoocTBenHoro unterpana. ®opmyna Herotona-JIeliOnuna i HeCOOCTBEHHOTO
WHTErpaa.

[Tpu3HaKkM CXOAMMOCTH UHTErPAJIOB OT HEOTPHUIATENbHBIX (PYHKIIUH.

56. Kpurepuii Komu cxonuMocty HecOOCTBEHHOTO MHTErpajia. AGCOIIOTHO CXOAAIIUECS HHTETPAJIBL.
[Tpusznaku Abens u Jlupuxie cXoAUMOCTH HECOOCTBEHHOT'O MHTErpaa.

57. TloHATUS METPUYECKOTO U HOPMHUPOBAHHOT'O IPOCTpaHCTBA. OTKPHITHIE U 3aMKHYTbIE MHOXKECTBA
B METPUUYECKOM MPOCTPAHCTBE, UX CBOMCTBA. CBSI3b MEXy OTKPBITBIMHU U 3aMKHYTBIMH
MHO’KECTBaMHU.

58. Ilpenen no 6a3e GyHKIMM CO 3HAYCHUSMH B METPUUYECKOM MpocTpaHcTBe. CBONCTBA (DyHKIIMIA,
uMeromux npeaen. [Ipenen nocnenosarensHocTH. [Ipenen pyHKIuM B TOUKeE.

59. Ilonnble meTpudeckue npocrpancraa. [Ipuanun nonnots! Kantopa. [lognpoctpanctsa

nosiHoOro npocrpanctsa. Kpurepnii Komm cymecrsoBanus npenaena.

60. IIpeaxoMmakTHbIE MHOYKECTBA B METPUYECKOM ITpocTpaHcTBe. Kpurepnii
MpeAKOMIaKTHOCTU X aycaopda.

61. KomnaxkTHbIE MHOXKECTBA B METPUYECKOM IIpOCTpaHcTBe. KpuTepnii KOMIaKTHOCTH METPUYECKOTO
npocTtpancTBa. Kpurepuit KOMIaKTHOCTH MHOKECTBA B TIOJTHOM METPUUECKOM MPOCTPAHCTBE.
KommnaktHbeie MHOXecTBa B R .

62. KOMITaKTHOCTh B TEpPMHUHAX MOKPBHITHI. KOMITAKTHOCTH B TEPMUHAX LIEHTPUPOBAHHBIX CUCTEM.
63. HenpepbiBHBIE OTOOpaXeHUsI METPUUECKUX MPOCTpaHCTB. IIpoobpa3 OTKPHITOro U 3aMKHYTOTO
MHO’KECTBA IPU HEMPEPHIBHOM 0TOOpaxkeHnH. HermpephIBHOCTh CIIOKHON (QYHKIIMH.

64. HenpepbiBHBII 00pa3 komnakTa — KomnakT. Teopemsl Beliepiirpacca. JIuneitno
CBS3HBIEMHOKECTBA B METPUUYECKOM TpocTpaHcTBe. HempepriBHBIN 00pa3 JIMHEHHO-CBSI3HOTO
MHO’KECTBA — JTMHEUHO-CBS3HOE MHOXECTBO.

65. Teopema KanTopa 0 paBHOMEpPHOI HEMPEPHIBHOCTH.

66. IlonsaTHe TOMONIOrNYECKOTO NpocTpaHcTBa. OKPECTHOCTH, BHYTPEHHHUE TOUKH, ITPEIETbHBIE



TOYKH, TOUKH MPUKOCHOBEHUS, 3aMbIKaHUE, 3aMKHYTOE MHOKECTBO, rpanuiia. [Ipenen no 6aze
(GYHKIMU CO 3HAUEHUSIMU B TOMIOJIOTHUECKOM IIpocTpaHcTBe. HenpepriBHbIE
O0TOOPaXEHUATOIOJIOTUYECKUX MpocTpaHcTB. [ToHsiTe romeomMopduzma.

67. YactHble npousBoanble, tuddepenunpyemocts, nuddepennnan Gynxmun. Kpurepuii
nuddepermupyemoctr. Jloctatounoe ycnosue audGepeHnupyeMocT PyHKITUH.

68. Teopema o qudepeHInpoBaHUY CIOKHON QyHKIUH. HBapUaHTHOCTD (YOPMBI
nepBorogudpepennmana. [pasuna nuddepeHmnupoBanms.

69. IIpousBosaHas 10 HarpaBieHUIO. [ pagueHT.

70. UacTHbIe MPOU3BOIHBIE BHICIIMX MOPSAIKOB. TeopeMa 0 paBeHCTBE CMEIIaHHBIX MPOU3BOAHbIX.
HenpepsiHo auddepenunpyembie GyHKINH.

71. JIuddhepennmans BICIIUX MOPSAIKOB. Beraucnurenbaas popmyna s auddepeHnaaoBBhICIIIX
HOPSIKOB. Y CJIOBHE HHBAPHAHTHOCTH BBHICIINX TU(PEPEHIINATIOB OTHOCUTEIbHO3aMEHbI IEPEMEHHBIX.
72. ®opmyia Telnopa ¢ ocTaTouHBIM 4ieHOM B dhopme Jlarpamxka u B popme Ileano.
DopMyIaKOHEYHBIX IIPUPALIECHUN.

73. JlokasibHBIC SKCTPEMYMBI (PYHKITMI MHOTHX NepeMeHHbIX. HeoO0Xxoamumoe ycioBue 3KCTpeMyMa.
JloctaTouHOE yCIIOBUE SKCTpEMYyMa.

74. HesBHast pynkuus. Teopema o HEIBHON (YHKIIHH.

75. Cucrema HesiBHBIX PyHKIHHA. TeopeMa o crcreme HessBHBIX QyHKIMH. CyIiecTBOBaHNE
o0OpaTHOHN (YyHKIUH.

76. YciioBHBIE SKCTpeMyMbI (YHKIINH MHOTHX IepeMeHHbIX. MeTox MHOXHTeel Jlarpamxka.
JocraTouHoe ycioBue 3KkcTpeMyma B metoe Jlarpamxa.

77. Qudbdepennupyembie orodbpaxkenus. Matpuia Sxkoou.

78. IIpuHIUI CKUMAIOITUX OTOOpaKEHUH.

2 ceMecTp

79. UucnoBoii psa u ero cymma. Kpurepuit Komu u Heo6xoaumoe yciaoBrue cxoaqumMoctu psiaa. Oouue
CBOMCTBa CXOIAUINXCA PSIIOB: CXOJUMOCTD Psijia M €r0 OCTaTKa, IMHEHas onepalus ¢ psiiaMu,
COUETaTEIbHOE CBOMCTBO psfa.

80. [Ipu3Haku cXOUMOCTH PSIIOB C HEOTPULIATEIbHBIMU YJICHAMU: OOIIUN KPUTEPUN CXOIUMOCTH,
npu3Haku cpaBHeHus, Komu, /lanambepa, Kymmepa u Paabe. MHTerpanshslii npusHak Komn-
Maxknopena. CxonumocTs psiga Pumana.

81. ®opmyna cymmupoBanus Jinepa. [locTosHHas Oiinepa.

82. [Ipu3nak EpmakoBa cX0IMMOCTH PSA0B C HEOTPULIATEIbHBIMU YWICHAMHU.

83. Ilpusnaku JleitOuuna, Adens u Jupuxie Juist TpOU3BOJIbHBIX YUCIOBBIX PsiioB. OlLleHKa OCTaTKa
psana Jleitbuuna.

84. AGcomoTHas U yCIOBHAs CXOMMOCTh psAZoB. [lepecTaHOBKa YWIEHOB B a0COIIOTHO CXOSAIIUXCS
psanax.

85. YMHOXeHHE a0COTIOTHO CXOAIIMUXCS PSIOB. Y MHOXKEHHUE YCIOBHO CXOASIIUXCS PSIIOB.

86. beckoHeuHble IPOU3BENIEHUS U UX CBA3b C psAaMU. AOCOIIOTHO CXOAIINEcs OECKOHEUHbIE
npousBeaeHus. [Ipencrasnenue Diinepa it 13eTa-QyHKIUH.

87. PaBHOMepHast ¥ MOTOYEYHAs! CXOAMMOCTh MOCIEI0BAaTEIbHOCTH PYHKIMHA. MeTpruueckuit
KpuTepuil paBHOMepHOU cxoaumocTu. Kpurepuii Ko paBHOMEPHOI CX0IUMOCTH
nocneaoBarenbHoCcTH GyHKIMI. HermpepbIBHOCTD peienbHON (yHKITUH.

88. IlpusHak [IuHM paBHOMEPHOM CXOJUMOCTH IOCIIEI0BATEIBHOCTH (DYHKITHIHA.

89. IIpenenpHbIN Nepexo ] No1 3HAKOM MHTErpaia ¥ IPOU3BOIHOM ISl TOCIEA0BATEILHOCTH
GyHKUINHA.

90. PaBHOMepHas 1 OTOYEUHAsi CXOAUMOCTh (QyHKIIMOHaIbHOTO psiaa. Kpurtepuit Komm u
HE00X0/IMMOe yCIIOBUE paBHOMEPHOI cxoaumocTu psja. [Ipusnak Beifepiirpacca paBHOMEpHOI
cXoauMocTu (YHKIIMOHAIBHOTO psifa. HempepbhIBHOCTH CyMMBI psifia.

91. Ilpuznaku AbGens u lupuxie paBHOMEPHONW CXOAUMOCTH (PYHKIIMOHAIBHOTO Psa.

92. Tlounennoe nuddepeHIpOBaHNE U UHTETPUPOBAHUE PYHKIIMOHATBHBIX PSAOB.



93. Crenennoii psa. [lepBast reopema AbGens. Pannyc u mHTEpBaI CXOAMMOCTH CTETIEHHOTO Psija.
®opmyna Komu-Anamapa.

94. HenpepbIBHOCTh CYMMBI CTETICHHOTO psna. Bropas Teopema AGens. Jluddepennmpopanue u
MHTETPUPOBAHUE CTETIEHHBIX PSI/IOB.

95. IloHsTHE aHAMMTHYECKOW (PYHKITMU. AHATUTHYHOCTH CYMMBI CTEIICHHOTO psia. ENMHCTBEHHOCTH
NPECTaBICHUS AHATUTHYECKON (DYHKIIUU CTETICHHBIM PSIOM.

96. Psan Teitnopa. Kpurepuii npencraBinenus GyHKIIMN CTETICHHBIM psioM. JlocTaTouHoe yciaoBue
AQHATUTHYHOCTH. AHAIMTHYHOCTh OCHOBHBIX 3JIEMEHTapHBIX (QYHKIUi. [19Th OCHOBHBIX pa3ioKeHUH B
CTCTICHHBIE PS/BL.

97. IlpuHUMT €AUHCTBEHHOCTH [T aHAIMTHYECKUX (QyHKUMU. [loHsATHE aHamuTHYECKON (YyHKIIUN
KOMIUIEKCHOTO TiepeMeHHOro. KoMmruiekcHasi 3KkCroHeHTa u €€ cBoiicTBa. Gopmyiibl Ditsiepa.

98. Annpokcumanus HenpepbIBHbIX (pyHKIUN. Teopema CToyHa. ANMPOKCHMAIUs HETIPEPBIBHBIX
GyHKUMH anredpanyeckiMu U TPUTOHOMETPUUYECKUMH MHOTOWIEHAMH.

99. CkansipHoe npousBefieHne GyHKINNA. AGCOIIOTHO M KBaIpaTUYHO UHTETpUpyeMble (PyHKIINH,
cBs3b Mexay Humu. HepaBenctBo Kommu-bynskosckoro. Hopma dyakiun. CXo0QuMOCTh B CpeTHEM
KBaJPaTHIHOM. ATIIIPOKCUMAITUS CTYIIEHYAaThIMU (QYHKIUAMU (O€3 T0Ka3aTeNIbCTBA).
Tpuronomerpuyeckas cucrema QyHKIUH U €€ CBOHCTBA: OPTOrOHAIBHOCTb, IIOJHOTA B PABHOMEPHOM
U CPEHEM KBaJPaTUYHOM IPUOIHIKEHUSAX.

100. Heobxonumoe ycioBue pa3inokeHuss GyHKLIUU B pABHOMEPHO CXOSIIUICS
Tpuronomerpudeckuii psaa. [lonsarue psaga @ypre. KommnekcHas 3anuck psaga @ypse. Pag Oypre B
ClIy4ae IIPOU3BOJBHOIO MHTEPBAJIA.

101. Hopma TpUrOHOMETPUYECKOTO MOJIMHOMA. BrIpakeHne cpeiHero KBaapaTHIHOTO OTKIIOHEHUS
(GYHKLUHU OT TPUTOHOMETPHUYECKOro nojauHoMa. ToxaecTBo beccerns. MuHuManibHOECBOMCTBO
YaCTUYHBIX CyMM psiia @ypre. Paznoxenue pynkuuu B psg Oypbe, CXOASIIIUNCSA B CPETHEM
KBaJpaTUYHOM.

102. HepasenctBo beccens. Papenctso IlapceBans. 3aMKHYTOCTh TPUTOHOMETPUUYECKON CHCTEMBI
¢ynkuuit. OqHO3HAYHOCTD onpeenaeHus GyHKIuu cBouM psagom Oypee.

103. Teopema Pumana o crpemnennu koadppunuentoB @ypre Kk Hyto0. IHTErpanbHoe npeacTraBieHue
4aCTUYHBIX CyMM psfa Pypee. Anpo Jupuxie u ero cBOMCTBA.

104. IMpuznak dunu cxoqumoctu psina @ypswe. [loToueunas cxoqumocts psiia Pypbe KyCOUHO-
TITaKUX (PYHKITHH.

105. PaznoxxeHue cunyca B 6€CKOHEUHOE ITPOU3BEICHHUE.

106. PaBHOMEpHas cX0IUMOCTh psifa Pypbe HEMPEPhIBHBIX KYCOYHO-TIAAKUX (DYHKIUI.
Nurerpuposanue psgoB Oypsbe.

107. CemeiicTBa pyHKLUH, 3aBUCALINX OT MapamMeTpoB. [loToueuHast 1 paBHOMEpHast CXOJAUMOCTb.
JlocTatoyHO€e yCI0BHE pABHOMEPHOM CXOAMMOCTH. MeTpruuecKkuii KpuTepruii paBHOMEPHOU
cxoauMocTu. PaBHOMepHast CXOAMMOCTb ceMelcTBa (PYHKLUHI Ha S3bIKE MOC/IeA0BATEIbHOCTEH.
HenpepbiBHOCTD NIpeienbHON (QYHKITUH.

108. CoOcTBEeHHbIE HHTETPAJIbI, 3aBUCALINE OT NApPaMETPOB, C MOCTOSTHHBIMU NpeIeIaMu
uHTerpupoBanus. [lpenenbHblil nepexos 1o napameTpy 1noj 3HakoM HHTerpaia. HempepbsiBHOCTD
uHTerpaia no napamerpam. Auddepenurpoanue 1 HHTErpUpOBaHNE HHTETpaia Mo NapaMeTpy B
CJIy4ae MOCTOSHHBIX MPEEIOB HHTETPUPOBAHUS.

109. CoOcTBeHHbIE HHTETPAJIBI, 3aBUCAIINE OT TAPaMETPOB, C MEPEMEHHBIMU MIPEieIaMu
uHTEerpupoBanus. HenpepbIBHOCTh HHTErpaia 1o napameTrpaM. JuddepeHunpoBannue nHTerpaia mno
napaMeTpy B Cilydae IEPEMEHHBIX NIPEAEIOB MUHTETPUPOBAHMSL.

110. HecoOcTBeHHbIE HHTETPAIIbI, 3aBUCSIINE OT apameTpoB. [loToueunast u paBHOMepHast
cxogumocts. Kpurepuit Ko u npusnak Beliepmrpacca paBHOMEPHOM CXOIUMOCTH HHTETpaa.
111. Ipuznaku AbGens u J{upuxiie paBHOMEPHON CXOAUMOCTH HECOOCTBEHHBIX HHTETPAJIOB,
3aBUCSIINX OT IapaMeTpPOB.

112. HenpepbsIiBHOCTH HECOOCTBEHHOTO HHTETpaa 1o napamerpam. uddepennupoBanne u
UHTETPUPOBAaHNE HECOOCTBEHHOTO MHTETpaja Mo MapaMeTpy.

113. N'amma-¢pynkuus u 6era-¢pyHkius. MHOXKeCTBa CXOJUMOCTH SIJIEPOBBIX MHTETPAJIOB.
PaBHOMepHas cxoauMocTh. Pa3noxxenue ramma-(yHKIIMKA B 0€CKOHEYHOE TIPOU3BEICHUE.



114. CpoiicTBa ramMa-(QyHKIHHU: (OpMYysia TOHKEHHS, aHATUTUYECKOE TTPOI0JDKEHUE raMMa-
(GYHKINU B KOMIUIEKCHYIO TNIOCKOCTb, (hOpMyJia JOTIOIHEHHS.

115. CpoticTBa ramMa-dyukiuu: hopmyna ynBoenus Jlexxanapa, popmyna ymHoxxkenus ['aycca (6e3
JoKa3arenbeTBa). CBA3b MEKIY IMIEPOBBIMU MHTETPATIAMHU.

116. ®opmyna CtupiauHra.

117. Iousitue unterpana @ypoe. Muterpansuas popmyna @ypoe. KommekcHas 3anucy HHTErpaia
®dypee. [Ipsmoe u o6paTHOE TpeodpazoBanue Oypre. DopMyIibl oOpaIeHusI.

118. CgoiicTBa mpeoOpazoBanus Oypre: IMHEHHOCTD, OTPAHHYEHHOCTD, HEMPEPHIBHOCTD.
[TpeoOpa3zoBanue Oypre npon3BoAHON. CBsI3b MEXKAY INIAJKOCTBIO (YHKIIMU U CKOPOCTbIO YOBIBaHUS
e€ npeobpazoBanus Oypoe. [IponsBoaHas npeodpazoBanus Oypbe.

119. Ilpeo6pazoBanue Oypre 6eckoHeuHO MU PEepPEHITMPYEMBIX OBICTPO YOBIBAIOMNUX ()YHKITHA.
®opmyna [Inanmepens. [IpeodpazoBanne Oypre CBEPTKH PYHKIIUN.

120. IToHsiTHE ACUMOTOTUYECKOMN MOCIIEI0BATEILHOCTH U ACUMITOTHYECKOTO Pa3JIOKEHUS.
ENMHCTBEHHOCTh aCHMIITOTUYECKOTO paziiokeHus. Onepanuu co CTENEHHBIMU aCUMIITOTUYECKUMHU
pszamMu: apupMeTHdecKre orepalny, Mo4JeHHOe HHTerpupoBanue u AuddepeHunpoBanue.

121. ®opmyna cymmupoBanus Ditiepa-MakiiopeHa.

122. Jlemma Batcona.

123. BuyTpeHnHss u BHelHss Mepa JKopaaHa u ux cBoiicTBa.

124. Kputepuii usmepumMocTi MHOkecTBa 110 JKoprany. CBONCTBa U3MEPUMBIX MHOXKECTB.

125. CaoiictBa Mepsl JKopaaHa: KOHEUHast aJAMTUBHOCTh, MEpPa MPSIMOT0 IPOU3BEIEHUS MHOKECTB.
Mepa rpadrka HenmpepbIBHON Ha KOMMAKTe (DYHKIIHH.

126. Onpenenenue kpatHoro unrerpaia Pumana. arerpansubie cymmsl [lapOy 1 ux cBOMCTBA.
Kpurepuii unTErpUpyeMoCTH.

127. aTerpupyeMocTb HenpepbIBHBIX QyHKIMA. CBSA3b MEXKIy HHTETPUPYEMOCTBIO U
OrPaHUYEHHOCTBIO.

128. IHTerpupyeMoCTb pa3phIBHBIX ()YHKIIHH.

129. Yerblpe OCHOBHBIX CBOWCTBa HHTerpaia. HTerpaiabHas TeopeMa O CpeaHEM.

130. CBenenue qBOWHOTO MHTETPAJIa K IIOBTOPHOMY.

131. CBeneHne KpaTHOTO UHTETpasIa K IOBTOPHOMY.

132. 3ameHa nepeMeHHbIX B IBOIHOM HHTETpalle.

133. Onpenenenne HecOOCTBEHHOTO KpaTHOTrO HHTerpaia. HecoOCTBeHHbIE HHTETPAJIbl OT
HEOTPUIIATEIIbHON (DYHKITHH.

HecoOcTBeHHBIN KpaTHBIA MHTErpall CXOAUTCS TOTJa U TOJIBKO TOT/1a, KOT/1a OH a0COJIFOTHO CXOAUTCSL.
135. AnvHa KpuBO. AJIMTUBHOCTD JUTMHBL. BeruucnurensHas popmysa s ATUHBI HEMPEPHIBHO
g depeHIpyeMoil KpUBOH.

136. KpuBonuHelinble HHTETpalibl IEPBOTO PO/a U UX CBOMCTBA. BriunciurensHas popmyna.

137. KpuBonuHeitHbIe MHTETpajbl BTOPOTO pojia M UX cBOMCTBA. BrruncnurensHast Gopmyia.

138. ®opmyna ['puna.

139. YcnoBus HE3aBUCUMOCTH KPUBOJIMHEMHOIO UHTETpalla OT ITyTH MHTErpupoBanus. Kpurepuit
noyiHoro nudQepenirana B OAHOCBI3HON 00J1acTH.

140. IlepBas kBaapatuyHas popma noepxHocTH. [Tno1maas moBepXHOCTH.

141. Opuentanus noBepxHOCTH U €€ kpast. KycouHo-rinaakne moBepXHOCTH.

142. IToBepXHOCTHBIE HHTETPAJIBl IEPBOTO U BTOPOTO poAa. BeruncnutenbHble GOPMYIIBI.

143. ®opmyna Crokca.

144. BextopHas TpakToBKa opmyibl CTokca. ['eoMeTprudeckoe onpezeneHre poTopa BEKTOPHOTO
MOJIS.

145. ®opmyna 'aycca-OcTporpaackoro, €€ BEKTOpHasi TpaKTOBKa. I 'eomeTpudeckoe onpeesieHne
JTUBEPreHIIUU BEKTOPHOTO TIOJISL.

146. IlonunuHelHble aHTUCUMMETpUYHBIE popMbl. BHenHee npousBeneHue GopM 1 ero CBOKUCTBA.
147. Audpdepenunansabie popMbl. Onepannu BHeIIHero nuddepeHupoBanus u nepeHoca Gopm, ux
CBOMCTBA.

148. Tlonsitue MmHOTOOOpa3us. OpueHTanus MHOT000pa3us 1 ero kpas. UHTerpupoBanme
muddepeHMaIbHbIX (opM Ha MHOrooOpasun. Oomas popmyna Crokca (6e3 10Ka3aTeNbCTBA).



