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1. IlepeyeHb KOMIeETeHU M, ¢ YKa3aHMeM J3TanoB UX (OPMHMPOBAHUA B Ipolecce
0CBOEeHNs1 00pa30BaTeJIbHOI MPOrpaMMBbl.

HpI/I OCBOCHHUHU JHCHMIIIINHBI

(MoOmynsi) KOMIIETCHITUH,

3aKpPCIUICHHBIC  3a

HEH,

peanu3yloTcs 1o TemaMm (pasfenaM) JUCHUIUIMHBI (MOAYJNs), B OIpENeJIeHHOW CTelneHu
(TIOJTHOCTBIO WJIM B OTOBOPEHHOM YacTH) U Ha OMPEICIICHHOM JTare

Tabmuual.

Ilepeyenb KoOMIeTEHIUI ¢ yKa3aHMeM 3TanoB MX (OpPMHUPOBAHMS B Ipolecce
0CBOeHUs1 00pa30BaTeJIbHOI MPOrpaMMbl

CBOMM BpPCMCHEM,
BBICTPAUBAaTh U
peann30BbIBaTh
TPAaEKTOPHUIO
CaMOpa3BHUTHS Ha
OCHOBE ITPHHIIUIIOB
o0pa3zoBaHus B
TE€YEeHHE BCEH )KU3HU

WHCTPYMEHTBI U METOIBI
yIpaBJICHHS BpEMEHEM pU
BBITTOJIHEHUH KOHKPETHBIX 33134,
MIPOEKTOB MPH JOCTUKEHUHT
MOCTaBJICHHBIX IICIICH;

YK 6.2: Onpenensier
MIPUOPUTETHI COOCTBEHHON
JesITeIbHOCTH, JIMYHOCTHOTO
pa3BUTHS U IPOPECCHOHATHHOTO
pocra.

VYK 6.3: OuenuBaet TpeOoBaHuUs
pBIHKA TPYy/Ja U MPEATIOKEHUS
0o0pa30BaTeNbHbIX YCIYT AJIs
BBICTPAaWBaHUs TPACKTOPHUH
COOCTBEHHOTO
npoeccroHaIbHOTO POCTa;

VYK 6.4:Ctpoutr
poeCCHOHATIBHYIO Kapbepy U
OTpesieNisieT CTPATETUIO
po(heCCUOHATLHOTO PA3BUTHUS;

Kon HanmenoBanue WNHnukaTop noctukeHus B pesynbprare ocBoeHUA
KOMIIETEH- KOMIIETCHIINU KOMIIETCHIINH JUCLUIUIMHBI 00yJaromuics
17071 JIOJIKEH:
VK-6 Crnioco6en ynpasnsats| YK 6.1: Hcnonb3yer 3HaTh:

I{enu n 3a1aun HAyYHBIX
UCCIIeIOBaHMI 110
HaIpPaBJICHUIO
NesITeNIbHOCTH, Oa30BbIC
MIPUHIIAITE ¥ METOJIBI X
OpraHu3allfu; OCHOBHbBIE
HMCTOYHUKN Hay4YHOH
uH(popManuu U TpedoBaHuUs
K [IPE/ICTaBICHUIO
UH(OPMALIMOHHBIX
MaTepHasioB; CIIOCOOBI
oTpeieNieHUs BUAOB U THIIOB
po¢eCCHOHABHBIX 3a]1a4,
CTPYKTYypUPOBaHHUE 33724
Pa3IMYHBIX TPYIIIL,
(bopMyIHUpOBKa U3BECTHBIX
YTBEPKICHUM, CIEICTBUN U3
HUX

YMers:

CocTtaBnarh 001U TIIaH
paboTHI IO 3aJJaHHON TEMeE,
npeagaratb METOIbI U
croco0bI 00paboTKH
PE3yNbTaTOB, MPOBOIUTH
UCCIJIETOBAHMUSI 110
COTJIACOBAaHHOMY C
PYKOBOJUTEIEM IUIaHY,
MPEJICTABIIATH MMOTYYCHHBIE
pe3yNbTaThl, BEIOUPAThH
Haubozee 3 pexTUBHBIE
METO/IbI PEIICHUSI OCHOBHBIX
THUIIOB 33/1a4,
BCTPEUAIOIIUXCS B




MaTEMAaTHUKCE.

IK-1 CriocoOeH ornpeaesiuTh [ 3HaeT: 0COOEHHOCTH Bnaners:
oO1re GOpMBI U COBPEMEHHOTO JTara pa3BUTHUS CUCTEeMaTUICCKUMU
3aKOHOMEPHOCTHU 0Opa3oBaHMs B MUPE, 3TaIIbI 3HAHUSIMH 10 HAIPABJICHUIO
OTIACTEHON pa3BUTHSI MATEMATHKH. JCSITeIILHOCTH,
peIMeTHON o0macTu [YMeeT: CHCTEMHO aHAIU3UPOBATh | YrIyOJIeHHBIM 3HAHUSMHU 110
MH(OPMAIINIO, COTIOCTABIIATH, BBEIOpaHHOM
1e1aTh BBIBOJIBI. HAIPaBIEHHOCTH
Biianeer: COBpeMEHHBIMU MMOATOTOBKH, 0a30BLIMHA
METOJaMH, METOJI0JIOTHEH HABbIKAaMU MPOBEACHUS
HAYYIHO-HCCIIEI0BATEIbCKOM HAYYHO-HCCIIEIOBATEIbCKUX
1eATeIbHOCTH B 00JIaCTH paloT mo nmpeI0KeHHOM
MaTeMaTHKH, JEMOHCTPHPYET TeMe.
MOHUMaHUE OOIIEH CTPYKTYPHI.
Crniocoben 3HaeT: MeTo/b!
OIlIK-1 NPUMEHSTH MCCIIEIOBaHMS,
(byHIaMeHTaJIbHbIC MpPUMEHSEMBIE B
3HaHUS, MaTeMaTHYECKOM aHaln3e,
MOJTy4YEHHBIC B KOMIUIEKCHOM U
obnacTtu (GYHKIMOHATIBHOM aHAIN3E,
MaTeMaTHYECKUX anredpe, aHaTUTHYECKON
WJIA €CTECTBEHHBIX TE€OMETPHH U TOMOJIOTHH,
HayK, " b depeHInaTbHBIX
WCTIOJIh30BaTh UX B YPaBHEHUSX, TUCKPETHON
npo¢eCcCuOHATBHON MaTeMaTHuKe 1
JeSITeIbHOCTH MaTeMaTHYeCKOIl JIOTHKE,

TEOPHUH BEPOSTHOCTEM,
MaTe€MaTHYECKOU
CTaTHCTUKE U CITy4alHBIX
mpoueccax, YUCICHHBIX




METOJAX, TEOPETUYECKON
MEXaHHUKE.

Ywmeer: [Tyonmuno
JIOKa3bIBaTh U OOBSICHATH
byHIaMEHTAIbHBIC
pe3yabTaThl B
COOTBETCTBYIOIIIX
pas3zenax MaTeMaTHKH.

Buiapeer: HaBsikamu
CTPOTOTO J0Ka3aTeIbCTBA
YTBEPXKICHUIA B 00JIaCTH
MaTeMaTHYECKOTO aHaIn3a,
KOMIUIEKCHOTO U
(YHKIMOHATBHOTO aHAIN3A,
anreOpbl, AaHATUTUICCKOM
TCOMETPHH,
nuddepeHnraIbHON
TC€OMETPHH U TOMOJIOTHH,
nuddepeHIaTbHBIX
yYpaBHEHHIA, TUCKPETHOM
MaTeMaTHKE U
MaTeMaTHYECKOU JIOTUKH,
TEOpPUU BEPOSTHOCTEH,
MaTeMaTH4eCKOi
CTaTHCTUKE U CITy4aiHbBIX
MPOIIECCOB, YHCIEHHBIX
METOJIOB M TEOPETUIECKON
MEXaHHKE.

2. Onucanue nmokasarejieid u KPUTEPUECB OLICHUBAHUA KOMIIETEHIIMH Ha PAa3JTHYHBIX
dTanmax Mx (l)OpMHpOBaHHﬂ, OINMCAaHHuEC IIKAJ OHCHUBAHUA

Tabnuna 2.
ComnocragpiieHue IKaJ OLCHUBAHUS
4-6amnbHas | OTIMYHO Xopomio VY nosnerBoputenbHo | HeynoBneTBopuTenpHO
mIKana (moBbILIEHHBINH | (0a30BBII (moporoBsIit (YpoBeHb HE
(ypoBeHb YpOBEHB) YpOBEHB) YpOBEHB) chopMHUpOBaH)
OCBOEHUS)
100- 91-100 81-90 61-80 0-60
OarbHas
nIKanza
bunapnas 3a4yTeHo He 3auteno




aIKajia

Tao0mua 3.

OlleHI/lBaHI/Ie 0TBE€TA HA BOIIPOCHI IO TEMaM /IJis1 YCTHOI'O OoImpoca

4-6amnpHas mKana (ypoBeHb
OCBOCHHUS)

ITokazarenu

Kpurepuu

OTinuHO (TTOBBIIICHHBIN
YPOBECHbD)

Xoporiio (6a30BbIi1 ypOBEHbB)

Y 10BIETBOPUTETBLHO
(TOpOroBbIN YPOBEHbD)

- [TotHOTA U3JI0KEHUSI
TEOPETHYECKOTO MaTepuala;

- [IpaBuABHOCTH W/MIH
apryMEHTHPOBAHHOCTh
U3JI0KEHHS
(mocien0BaTeIbHOCTh
JIEHCTBHN ),

- CaMOCTOSTEIILHOCTD
OTBCTA,

- Kynbrypa peun.

CryaeHTOM J1aH MOJIHBIN, B
JIOTUYECKON
MOCTIEI0BATEIbHOCTH
pa3BepHYTHIN OTBET Ha
MOCTaBJICHHBINA BOMPOC, I7Ie
OH TIPOJIEMOHCTPHUPOBAIT
3HAHUS MPEJMETa B TIOJTHOM
o0beme yueOHo
IPOrPaMMBI, JOCTATOYHO
rI1yOOKO OCMBICIIUBAET
JTUCHUIUTAHY, TPUBOJUT
COOCTBEHHBIE ITPUMEPHI 110
npoOJeMaTuKe
MIOCTaBJIEHHOTO BOIpOCca

CryaenTom naH
pa3BEepHYTHIM OTBET Ha
IIOCTAaBJIEHHBII BONPOC,
MIPUBOJUT MIPUMEPHI, B
OTBETE MPUCYTCTBYET
cBOOOHOE BiIaJICHUE
MOHOJIOTHYECKOU peYbIo,
JIOTUYHOCTH U
MIOCIICIOBATEIIbHOCTD
otBeTa. OIHAKO
JOTTyCKAaeTCsl HETOUYHOCTH B
OTBETE.

CTylleHTOM J1aH OTBET,
CBHUJICTEJILCTBYIOIINI B
OCHOBHOM O 3HAHHH
MPOLECCOB U3y4aeMOM
JUCIUTLINHEI,
OTJIMYAIOIIHNICS
HE0CTaTOYHOU TIIyOMHOM 1
MIOJITHOTOM PACKPBITUS TEMBI,
3HaHHEM OCHOBHBIX
BOIIPOCOB TEOPHH,




HeynosneTBopuTeabHO
(ypoBeHb HE chopMUPOBaH)

HEJIOCTATOYHBIM YMEHHEM
JaBaTh apr'yMEHTUPOBAHHbIE
OTBETHI ¥ IPUBOJIUTH
MIPUMEPBI, HEJOCTATOYHO
CBOOOHEIM BJIaJICHUEM
MOHOJIOTHYECKOH peUblo,
JIOTUYHOCTBIO U
IOCJIEIOBATEIHLHOCTHIO
OTBETA.

CryaeHToM J1aH OTBET,
KOTOPBIN COAECPKUT Psifl
CEpPBE3HBIX HETOYHOCTEM,
0OHapy>KUBAIOIIUNA
HE3HaHUe MPOLIECCOB
U3y4aeMoi npeaMeTHON
o0JacTu, OTIUYAIOIINNCS
HETrITyOOKUM PacKphITHEM
TE€MbI, HE3HAaHUEM OCHOBHBIX
BOIIPOCOB TEOPHUH,
HEYMEHUEM J1aBaTh
apryMEeHTHPOBAHHbIE
OTBETBHI, CJ1A0bIM BIIaJICHUEM
MOHOJIOTHYECKON PEYBIO,
OTCYTCTBHEM JIOTUYHOCTH U
IIOCJIE0BATENBHOCTH.
CryneHt He criocobeH
OTBETUTH Ha BOIIPOCHI 1aXKe
MIPH JTOTIOJTHUTEIbHBIX
HaBOJSILIUX BOIIPOCAX
MpenojaBaTelis.

Tabnuua 4.

OunennBaHue NOArOTOBKH pedpepaToB

4-6annpHas 1mKaia (YpoBeHb
OCBOCHHUS)

ITokasarenu

Kpurepun

OTnnyHO (NMOBBIIEHHBIN
YPOBEHbD)

- [TostHOTA U3JI0KEHUSI
TEOPETHYECKOTO MaTepuaa;

- [IpaBusIbHOCTD W/ MIH

BBIIIOJIHCEHBI BCE Tpe60BaHI/I$[
K HAIIMCAHUIO M 3aIUTe
pedepara: o603HaUCHA
npobiema u 000cHOBaHA €€




Xoporiio (06a30BbIil ypOBEHbB)

Y 10BIETBOPUTETLHO
(MOporoBbIN YPOBEHD)

HeynosnerBoputensHO
(ypoBeHb He chOpMHPOBaH)

apryMEeHTUPOBAHHOCTh
U3IIOKEHUS
(TociienoBaTeIbHOCTD
JIeHCTBUI);

- CaMOCTOSTEIILHOCTD
OTBETA;

- Kynbrypa peun.

aKTYyaJIbHOCTb, ClICNIaH
KpaTKUH aHaJIU3 Pa3IudHbIX
TOYEK 3pCHHUS Ha
paccMaTpuBaeMyo
po0JIeMy | JIOTUYIHO
M3JI0’)KEHA COOCTBEHHAS
03U, CPOPMYITHPOBAHBI
BBIBOJIBI, TEMA PACKPHITA
MOJTHOCTBIO, BBIIEPIKaH
00BEM, COOJIIOIEHBI
TpeOOBaHUS K BHEITHEMY

o OopMIICHHUIO, TaHBI
IpaBIJIBHBIE OTBETHI HA
JOTIOJTHUTEIIHHBIE BOIIPOCHI

OCHOBHBIC TPEOOBAHUS K
pedepaty u ero 3amure
BBIIIOJIHEHBI, HO TIPH ATOM
JIONYILLIEHbI HEAOUETHL. B
YaCTHOCTH, HMECIOTCS
HETOYHOCTHU B U3JI0KCHUH
MaTepHuaia; OTCYyTCTBYET
JIOTYecKast
IOCJIEJOBATEILHOCTh B
CYXKJICHUSIX; HE BBIIEPIKAH
00BEM pecdepara; numeroTcs
yIymieHus B 0hopMIeHUY;
Ha JIOTIOJIHUTCIIBHBIC
BOIIPOCHI TIPH 3aIUTE JAHBI
HEIIOJIHBIE OTBETHI

UMEIOTCSI CYIIIECTBEHHBIC
OTCTYIUIEHUS OT TpeOOBaHUI
K pepepupoBanuto. B
YaCTHOCTH: TeMa OCBEIIeHa
JIMIIb YaCTUYHO; TOMYIIIEHBI
(hakTHUeCKHe OMUOKHU B
coJiepKaHuu pedepara UiH
IIpU OTBETE Ha
JIOTIOJTHUTEIIBHBIE BOTIPOCHI,
BO BpEMSI 3aIIUTHI
OTCYTCTBYET BBIBOJI

Tema pedepara He pacKpbITa,
0oOHapyXHBaeTCs
CYIECTBEHHOE




HENOHUMAaHUE TPOOIEMBI

Ta0mwuua 5.

OueHnBa}me OTBETAa HA 3a4Y€TE

«3auTeHO»

4-0amibpHas mIKaga
(YypoBEeHBb OCBOCHHUS)

Tlokazarenu

Kpurepun

OTinyHO (MOBBILIEHHBIN
YpOBEHbB)

- [TonHOTA U3JI0KEHUSI
TEOPETUUECKOT0 MaTepuaa;

- [IpaBUnIBHOCTH W/WIH
apryMEHTHPOBAHHOCTh
W3JI0KECHUS
(mocnenoBaTeNbHOCTD
NEHCTBUN);

- CaMOCTOSTEILHOCTD OTBCTA,

- Kynberypa peun.

BBIMOJIHEHBI BCE
TpeOOBaHUS K
HAITMCAHWIO ¥ 3aIlUTe
pedepara: o603HaUCHA
npobiema u
o0ocHOBaHa eé
aKTYyaJbHOCTb, CIICJIaH
KpaTKui aHaJIu3
Pa3IMYHBIX TOYEK
3peHus Ha
paccMaTpuUBaeMyro
npo0GyieMy U JJOTHYHO
U3II0’KEeHA COOCTBEHHAS
MO3UIIHS,
c(OpMyIHPOBaHBI
BBIBOJIbI, TEMa
pacKpbITa MOJTHOCTHIO,
BBIZIEP’KaH 00BEM,
COOJTIO/IEHBI
TpeOOBaHUS K
BHEIITHEMY
odopMmIIeHHIO, TaHbI
MIPaBUJIbHBIC OTBETHI HA
JOTIOJTHUTEITbHBIC
BOIIPOCHI




Xoporto (6a30BbIit
YPOBEHD)

OCHOBHBIE TpeOOBaHUS
K pedepary u ero
3aI[UTE BBHITOJHCHEI,
HO TIPU 3TOM
JOMYIICHBI HEJJOYETHI.
B wactHOCTH, HMEIOTCSI
HETOYHOCTH B
U3JI0KCHUU MaTepHana;
OTCYTCTBYET
JoruvecKas
MOCIIEI0BATEIHLHOCTD B
CYXJICHHSIX; HE
BBIZICp)KaH 00BbEM
pedepara; umeroTCs
VITYIICHUS B
oopMIICHUH; HA
JOTIOJTHUTEIIbHBIC
BOIIPOCHI TTPH 3aIIUTE
JaHBI HETIOJTHBIC
OTBETHI

Y 10BIIETBOPUTEIILHO
(OporoBbIN YPOBEHD)

UMEIOTCS
CYIIECTBEHHBIE
OTCTYIUICHUS OT
TpeOoBaHUil K
pedepupoBanuio. B
YaCTHOCTH: TeMa
OCBeIleHa JTUIIIb
JaCTUYHO; JIOMYIICHBI
(dhakTH4ecKue OmuOKN
B COJICpP)KaHUU
pedepata wim npu
OTBETE Ha
JIOTIOTHUTEIIbHBIS
BOIIPOCHI; BO BpeMsI
3aIUTHI OTCYTCTBYET
BBIBO/T

«He 3aureno»

HeynosnerBopurenbHO
(YpoBeHb He
chopMUpOBaH)

TeMa pedepata He
packphITa,
oOHapyKHBaETCS
CYIIECTBEHHOE
HCITOHUMAHUCEC
POOIEMBI
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28.
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3. TunoBble KOHTPOJIbHbIE 3aaHUSA, HEOOXOAUMBbIE JJIA OLEHKH 3HAHM, YMEHMH,
HABBIKOB M (WIH) ONBITA JAeATeJbHOCTH, XaPAKTePU3YOIIMX 3Tanbl (opMUPOBAHUS
KOMIIETeHIIHIi B TMpolecce OCBOEHHs] OCHOBHOI mNpogeccHOHATLHOI 00pa3oBaTe/JbHOM
NMPOrpamMMbl

BOl'lpOCbI JJIF OHCHKHU KaYeCTBa OCBOCHUSA JUCHHUIIJIMHBI

OnpeneneHne MHOXKECTBA, MTOJAMHOXKECTBA. MHOXKECTBO, OIpaHUYEHHOE CBEPXY (CHHU3Y), IIPOCTO
OTpaHHYEHHOE.

OnpeneneHne TOUHOM BEpXHEH (HMKHEN) TpaHU MHOXKECTBA.

OrnpenenieHne NpoCTOn, CII0KHOM, 0OpaTHON (PyHKITHH.

Onpenenenue 4eTHON, HEYETHOW U TEPUOJMUECKON () YHKIIUH.

Omnpenenenue Bo3pacTarolieil, yopiBaromeni, CTporo MOHOTOHHOM (YHKIIMM B TOYKE, HA OTPE3Ke
[.b]

CnocoOsI 3a1anus QYHKIUH.

Omnpenenenue nocaea0BaTeIbHOCTH.

Omnpenenenue nocinea0BaTeIbHOCTH, OTPAaHUYCHHON CBEPXY (CHHU3Y), IPOCTO OTPaHUUYEHHOM.
Omnpenenenne 6eckOHEUHO 00O (0. 0.) TOCIETOBATEIIBHOCTH (OSCKOHSUHBIH MTPEIeT).

. Onpenenenue 6eckoHeyHO Majiol (6. M.) OCIeA0BaTEILHOCTHU (HYJIEBOU Mpeien)
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

Jlokazath TeopemMy 0 CymMMe JIBYX 0.M. IOCJIEI0BATEILHOCTEH.

JlokazaTh TeOpeMy O Pa3HOCTHU ABYX 0.M. OCJIEI0BATEIHHOCTEH.

Jlokazate TeopeMy 00 OrpaHUYEHHOCTH JIBYX 0.M. ITOCIIEI0BATEIHLHOCTEH.

Jloka3aTh TeOpeMy O MPOU3BEACHUU 0.M. HA OTPAHUYCHHYIO MTOCIEA0BATEIHHOCTb.

Jloka3zath TeopeMy o mepexoje 0.M. B 0.0 IOCIe1I0BaTeIIbHOCTL M HA00OPOT.

Omnpenenenue CXoasMIeHcs MOCIEA0BATEILHOCTH (KOHEUHBIN TIpeien).

Jloka3aTh OCHOBHYIO TEOPEMY O CXOJAIICHCS MOCIEA0BATEIbHOCTH.

Jloka3zaths TeopeMy O €AMHCTBEHHOCTH Ipeiesia CXOAIENCs TOCIeI0BATEIbHOCTH.

Jloka3zaThk TeopemMy 00 OrpaHMYEHHOCTHU CXOMSIIENCS TOCIe10BaTENbHOCTH.

Jloka3zaTthk Teopemy 00 apuMeTUYecKuX IEHCTBUSX CO CXOASIIUMUCS MOCIETI0BATEIbHOCTSIMH.
JloctaTouHbIE YCIIOBUS OTCYTCTBHSI MPE/ENa MOCIe10BATEIbHOCTH.

Ornpenenenne pacxoasIencs Mocie10BaTeIbHOCTH.

Jloka3zathb OTCYTCTBHE npenena MOCJIEI0BATENbHOCTH

—1)" 2m " Hsinl Zn L 7
(){ }smzn cos| 1

Omnpenenenue Bo3pacTarolie, yObIBaroOIIe, CTPOro MOHOTOHHOM MOCIeI0BaTEIbHOCTH.
Ornpezenenre HEBO3paCTArOIIEH, HEYObIBaIOIEH, MOHOTOHHOM MOCIIEIOBATEIHHOCTH.
Jloka3zatb TeOpeMy O CXOJIMMOCTH MOHOTOHHOM OTPaHUYEHHOU MOCIIEI0BATEIbHOCTH.

1

TeopeMa 0 CXOOUMOCTH ITOCIICA0OBATCIIbHOCTH 1+ E

n

Jlokasate TeopeMy o Ipejiese IpOMeKyTOUHON MOCIeJ0BATEIbHOCTH.
Omnpenenenre KOHEYHOTO U OECKOHEYHOT0 IPe1eoB (PYHKIIMU B TOUKE.
JlocTaTouHble yCI0BUS OTCYTCTBHS Npejiena GyHKIHH.

Haiitu npenen dpyaxuuu f (X) =sin X, f (x) = cosx, mpu X —> 90,
Omnpenenenue 6.M. 1 6.0. PyHKIIMU B TOUKE.

Onpenenenne 6.M. GYHKIIMA OJHOTO TIOPSIKA.

OnpezneneHne KBUBANEHTHBIX 0.M. GYHKINH.

Onpenenenne 6.M. GyHKIMHA 00JIe€ BHICOKOTO MOPSIIKA MATOCTH.
CBoiicTBa 3Ha4Ka © ( )

Onpenenenne 6.60. PyHKIUI OHOTO MOPSIIKA POCTA.
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Omnpenenenue 6.0. GpyHKIMU O0JIee BEICOKOTO MOPSAKA POCTA.

Jloka3zaTh epBYIO TEOPEMY O CYIIECTBOBAHUU Ipe/ena (PyHKIUU B TOUKE.
Teopema 00 apuMeTndecKux IeHCTBUAX C peaenaMu (pyHKIHA.

Omnpenenenre 0THOCTOPOHHUX (IIPABOTO U JIEBOT0) MPeeioB (PYHKIIUU B TOUKE.
Bropast TeopemMa o cyimiecTBoBaHUY TIpeseia (GYHKIIUU B TOUYKE.

Jloka3zaTth Teopemy 00 apudmMeTuyecKux IEHCTBUSX C HEMPEPHIBHBIMU (QYHKIIHSIMH.
Jloka3atb nepBbIi 3aMevaTeNbHbIN TPENE.

JlokazaTb BTOPOI1 3aMeUaTesIbHbIN Mpeaell.

Tabnuna S5KBUBaJICHTHBIX (DYHKITUH.

[IepBoe u BTOpOE OMpe/iesieHns HeMPEePhIBHON (QYHKIIMU B TOUKE.

VceneioBaTh Ha HENpepHIBHOCTh GyHKIMIO Y =SiNNX,y =cosnx,y=x°,y=x*y=e™ mpu
xeR .

HccnenosaTsh Ha HenpepblBHOCTE Gynkmuio Y = IN X mpu X)0.

OnpezneneHue 0JHOCTOPOHHEH (J1€BOI U NpaBOif) HENMPEPHIBHOCTH (DYHKIIMU B TOUKE.
Teopema 0 HENPEPHIBHOCTH (PYHKIIUU B TOUKE.

Knaccugukaius Touek pasppiBa QyHKIHH.

HccnenoBaTh Ha HENIPEPHIBHOCTD (DYHKIIMU:

.1 1 1x 1 1 1
y=sin—,y=cos—,y=e"",y=—_—,y=arctg—,y =arcctg— B rouxe x=0,
X X 1+2 X X

JlokazaTh TeOpeMy O HEPEPHIBHOCTHU CIIOKHON (DYHKIIMH B TOUKE.
Omnpenenenue npousBoaHoN GpyHkuuu. Ee reomerprueckuii u GU3MYECKUN CMBICI.
YpaBHEeHHE KacaTelbHON U HOpMAIU K rpaduky QyHKIUY.

. Onpenenenne nupdepeHmupyeMoit GpyHKIIH.

. Jlokazatb TeopeMy o nuddepeHunpyeMoctd QyHKINH.

. JlokazaTb TeopeMy 0 HempepbIBHOCTH U depeHupyemMont GyHKINN.
. Onpenenenne nudpdepennuana GyHKIUH.

Jloka3aThe TEOpEMY O IPOU3BOIHOM CYMMBI U Pa3HOCTH JIBYX (DYHKLIHH.
Jlokaszate TeopeMy O MPOU3BOAHOMN NMPOU3BEACHUS ABYX (DYHKITHIA.
Jloka3zate TeOpeMy O MPOU3BOHOM YACTHOTO ABYX (YHKLIUH.

Hcxons u3 onpeneneHus, HAWTU TPOU3BOAHYIO (PYHKINN

y=x%,y=x%y=x"y=sinaxy=sin(ax?) y = cosax,y = cosfax’ ) y =e*, y =,y =2 y = Inn

65.Tabmuia mpou3BOIHBIX 3JIEMEHTAPHBIX (YHKIUI.

66.Jlokazatb TeOpeMy O IPOU3BOJIHON CIOKHON (YHKIIUHU.
67./loka3atb TeOpeMy O MPOU3BOJHON OOpaTHOM (PYHKIMH.
68.Vcxonst U3 TeopeMbl O IPOU3BOJHON 00paTHON (PYHKIIMH, HAWTH MPOU3BOIHYIO () YHKIIUU

y = arctgx, y = arcctgx, y = arcsin X, y = arccosx.

69.0mpenenenne napaMeTpuIecku 3aJaHHON (QyHKITHH.

70.I1epBast mpou3BOIHAS TApAMETPUUECKH 3alaHHON (PYHKIIUH.
71.0nH0CTOpOHHUKE (JIeBas U MpaBasi) MPOU3BOIHbIE (PYHKIIMU B TOUKE.
72.Teopema 0 CyLIECTBOBAaHUH NMPOU3BOAHOMN (PYHKIIMM B TOUKE.

73.HaiiTi npon3BoAHyI0 QyHKIUN Y = ‘X‘, y= W, y= W B Touke x=0.

74.J1okazaTh HHBAPUAHTHOCTH (POPMBI MepBoro auddepeHuana.

75.CBolicTBa nepBbIX JU(PepeHIINaIoB.

76.Tabmua nepsbix Auddepennnanos.

77.0npenenenue Bo3pacTarolel, yoblBaroleil, CTporo MOHOTOHHOU (DYyHKIIMU B TOUKE.
78./loka3aTh TeOpeMy O IOCTaTOYHBIX YCIOBHUAX MOHOTOHHOCTH Au(depeHnupyeMoit GpyHKIuu

B TOYKC.

79.0mpeneneHue ToueK JOKAIbHOTO MaKCUMyMa, MUHUMYMa, SKCTpeMyMa ()yHKIIHUH.



80.okazare Teopemy Pepma (0 HEOOXOAMMBIX YCIOBUAX dKCTpeMyMa auddepenunpyemoit
GyHKIINN).

81.0mpeneneHue cTaMOHApHON TOUYKH UG PepeHITpyeMOid () YHKITHH.

82.Jloka3atps Teopemy Pois (0 Hyse MpOU3BOIHON).

83.Jlokazars Teopemy Jlarpamxka (popmyiia KOHCUHBIX TPUPAIICHUN ).

84.JToka3zatps Teopemy Ko (06001menHas popMyia KOHEUHBIX PUPAIICHHH ).

85.11paBuio Jlonurans.

86.®opmyina Teitnopa.

87.HanucaTs nepBble TpH HEHYJIEBbIX 4iieHa paaa Teitnopa pynkuuu y = x*,y = x> B Touke
X, =1.

88.Dopmyna MakiopeHa.

89.Hanmcats nepBbie TpU HEHYJIEBBIX WieHa psiga MakiopeHa GyHKIUU
y=(x-1)"y=(x-17y=(x-1)"

90./loka3zatb TeOpeMy 0 HEOOXOIUMBIX YCIOBUSAX SKCTpEMyMa () yHKIIHH.

91.0Onpenenenue KPUTHUECKOIN TOUKU (HYHKITHH.

92.Jloka3atb TEOpEMyY O IOCTaTOYHBIX YCIOBUAX dKCTpEeMyMa () yHKIIHH.

93.0mnpenenenue BoIMyKI0M (BOoruyToi) nuddepenupyemoit GyHKIUN.

94.Teopema 0 TOCTaTOYHBIX YCIOBUSX BBITYKJIOCTH (BOTHYTOCTH) AU(dEepeHIUpyeMOit
(GYHKIHH.

95.0npenenenue Touky neperuda auddepeHuupyeMoil GyHKIUH.

96.HeoOxoaumMble ycoBHs TOUKH nepernda auddeperunpyemMoi GyHKIuu.

97.JlocTatouHble yCIOBUS TOUKH neperuda nuddepenmpyemoit GyHKIUN.

98.0rmpenenenne HaKJIOHHOW (TIPaBOiA, JIEBOI) M BEPTHKAILHOW aCUMIITOT Tpaduka GpyHKIHH.

99.Teopema 0 HaKJIOHHOW acUMNTOTE Tpaduka QyHKIUH.

JlononHUTENBHBIE BOIIPOCHI
Besikas mu nuddepenumpyemas GyHKINS SBISETCS HENPEPHIBHOMN?
Bcesikas nmu HenpepbiBHas QyHKIMS ABaseTca quddepeHuupyemMoi?
Besikas nmu quddepenumpyemas B Touke (pyHKIIMS HMEET KacaTelbHYIO K TpaduKy B 3TOM TOUKe?
Beskas nmu cTanMoHapHas TOUKa SBIJIETCS KPUTHUECKON ?
Besikas mu kpuTudeckasi TOUKa sIBJISIETCS CTallMOHAPHON?

agrONE

KoHTpoJibHbIE padoThI
Kontponbhas padota Ne 1. Beruucienue npeniesnos.

Mart. AHanus. Nel Mart. AHanuns. Ne2
Bbluncnntb npegensi: Bbluncnntb npegensi:
X ctg(x—1
i X2 +X+1 lim (5"—4) 90
m| ————
o X2 l 1) X—1
1)
i In(x —2)
Im
(1—\/;)In(X) 2) x—3 X3—3X2+X—3

lim
2) Ol X —2x3 4 2x2 — 2% +1

i 326+ x —3/28 —x
1
lim (COS 27Z'X)tg(x_l) 3) xol X—\/;

3) x—1




3x2 +2x+1 +X

lim In(3x2 —2)

4) x—-1
| 3/1+ xsin x —1
im

5) x—0 X2

2/cos2x —1

g xor sin®(x=1)

i A x+1)
ki ENVEI]
5)

Kontponbnas pabota Ne 2. [TpousBogHas GyHKIIUH.

Mart. AHanus. Ne3

Bbluncnntb npegensi:

- ( tg X jctgx
lim | —
1) x—0 \ SIN X

. (3-vx+7)

2) X—2 X3—2X2 +4x -8

_In(4* -3)
i tg(x —1)

3/cosx —1

im
4) >0 Incos2x

|' 2x2 +3x—-1Y)
am 2x% —3x -1
5)

3)

Mart. AHanus. Ne4

Bbluncnntb npegens:

lim L+ In(x +1)—In x)*

1) X—»00

i 100x=2) In(x —1)
2) 0r x°—8x2+16

et ot
lim ————

3) x—1 Sin 7Z-X

li Y7+x-2

1

lim(4*+x)™

5) x>0




Mart. AHanu3. Nel

1) Haittv npoussogHyio Y y =19

2) Hantu npousBogHble

X

3) Halit npownsBoaHble

y?—2Iny—x*=2¢e*

4) BblumMcanTb cneaytolme npeaensi:

!
X

7

!

Yx

"
Yxx

U4
yXX
7

(W)In(BerZ)

’

oT OYHKLMM y=Y(X), 3a4aHHOM NapaMeTPUYECKN:

e (2—1t?) y=e?(t? +2t).

oT GYHKUMM y=Y(X), 3a1aHHO HEABHO:

X
sin X

4— 4cos(x)
4x>

lim lim(
x—0 x—0

sz

’

Mart. AHanus. No2

1) Hawtu npomssop,Hyroy : y

2) Haittn npousBogHble

/

Yx

"
Y xx

_ th(W)Ctg(:Bx_'_Z)

7

oT PpyHKLUMM y=Y(X), 3a4aHHOIN NapameTpUUECKH:

x =5t +ctg(5t) y =5t —tg(5t) .

3) HaitTu npousBogHble

y3x+In(sin x)=sin y .

4) BbluncnnTb cneaytowime npeaensi:

/
X

7

"
Y xx

oT dYHKUMM y=Y(X), 3a1aHHO HEeABHO:

(

In(cos(4x))
4x°

tg x
sin x

lim

x—0

lim
; X—0

1
)XZ

Mart. AHanms. Ne3

4
1) Haittn npowssop,Hyroy : Y

2) Haiitn npounsBogHble

!
X

7

"
y XX

In(5x+2)
= cos(i/ x3 ) ,

’

oT PpyHKUMM y=y(X), 3a4,aHHOIN NapameTPUYECKH:

x =2t —sh(2t) y=2t—ch(2t).

3) HaitlTu npounsBoaHble

/

Yx

7

"
Y xx

oT dYHKUMM y=Y(X), 3a1aHHO HEABHO:




y?x+In(cosx)=cosy .

. x*=sinx® |i tg x )t92%
lim>— > |Im(9 )

6 ST
4) BbluncanTb cnegytowme npegenst:  x—0 X ; A

Mart. AHanus. Ne4

(9 N )th(3x+6)

1) Haittn npounssoaHyto y’' . y - Ctg

7

yr yrr
2) Haiitn npounsBogHble X I or dYHKUMM y=Yy(X), 3aaHHOIN NapaMeTPUYECKH:

x —echt y=esht

7

yr yrr
3) Haitt npoussogHbie * X, XX or dYHKUMM y=y(X), 3aaHHON HESABHO:

2y +In(sin x) = xcos y |

2
IithgX—Sln X Iim(ln(ex+e))ctgx

2
4) BbluncanTb cneaytoume npegenbt: x>0 oX ; x0

Konrponsnas padora Ne 3. Jluddepeniman GpyHKIUN U TPOU3BOIHAS BBICIIETO MOPSIKA.

Mart. AHanus. Nol

y — tg(w)ln(3x+2) |

’

1) Havitu guddepeHuman dy:

(100), Y = (2x% +X)In(2x +1) |

2) Haiit nponsBoaHyto y

3) Pasnoxutb d)YHKLI,l/I}O no uesibim HeOTpuuaTesibHbIM CTENEHAM OBYY/1€HA X+ 2 A0 4YeTBEPTOro

y =sin(6—2x)

YyneHa: .

4) Pasnoxntb no uenbim HeoTpunuyateibHbiIM CTENEHAM nepemeHHoﬁ X:

" 2cos(x2 )— 2

:§/1+sinix2i o V= 2
y founeHacX X

12
JouneHac X .




Mart. AHanus. No2

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

’

1) Haitn guddepeHuman dy:

_ 2
2) HainT nponsBoAHYIO y(so): y = (3x" +2x)cos(3x+2) ;

3) Pa30XuUTb GYHKLMIO MO LEENbIM HEOTPULIATENbHBIM CTEMEHAM ABydneHa X — 2 00 YeTBEPTOro
1

x+6

yneHa: .
4) Pa3noKnTb MO LLebIM HEOTPULATE/IbHBIM CTEMNEHAM NepemMeHHOM X:
y=I e -1
= Sﬂ ‘ 2 ) 8 = 2 4
y COS{X o uneHac X ; X" pounenac X .
Mart. AHanus. Ne3
In(5x+2)
. 7/.3
1) Havitu guddepeHuman dy: y= COS( X ) ;
_ 2 i
2) Haiitn npoussognyio y"°: y = (3" +x)sin(3x +1);
3) Pa3noxuTb GYHKLUMIO MO Le/ibiIM HEOTPULLATEIbHbIM CTENEHAM ABYY/1eHa X+3 [0 YeTBepToro
unena: V= In (1_ ZX).
4) Pa3noKnTb MO LLebIM HEOTPULATE/IbHBIM CTEMNEHAM NepemMeHHOMN X:
63in!x2)—6x2
y =4/cos(x? L Y= 6 8
pouneHacX; X JouneHac X .
Mart. AHanus. Ne4
th(3x+6)
) y =ctglR/ x>
1) Haittn guddepeHumandy: ;
_ 2\ (3x+1)
2) Haittv npoussogyto y©°0: y =(5x+x%)2 ;
3) Pa3N0XUTb GYHKLMIO MO LIENbIM HEOTPULIATENbHBIM CTEMEHAM ABydneHa X~ 4 [0 YeTBepToro
y= 1
Ty
yneHa: x—3 .

4) Pasnoxntb no uenbim HeoTpunuyateibHbiIM CTENEHAM nepemeHHoﬁ X:

e —2x-1

—41—=sin(x?) s Y=h 2 3
y founeHacX 2X founeHac X .

’




Kontponbnas padota Ne 5. OnpeiesieHHbIN HHTETPAT U €T0 MPUII0KCHHS.

Mart. AHanus. Nel Mart. AHanus. Ne2
1) HalTn annHy oyrv KpmBoli 1) HaitTm annHy ayrv KpmBeoi

2 2 _ _ 2 2 _ _
X" +y" =4y +4x 4,orpaqueHH017| X" +y" =—6y+2x 6,orpaqueHH017|

o . >
npamoun npamom y+x=0 , 06bem Tena, Noay4YeHHoro

< o
X+y= 2, obbem Tena, Noay4YeHHoro BpalleHnem gaHHOM Gurypbl BOKpPYr ocu

Ox,
BpalLeHMem aaHHon purypbl Bokpyr ocu Oy,

naowaab NOBeEPXHOCTU AAaHHOTO TeNa.
naowaab NOBEPXHOCTU AAHHOTO TeNa.

2) Bblumcauntb naowaab Gurypsl, 3agaHHoM
2) Bblumcantb naowaab Gurypsl, 3agaHHoM

napamMeTpuUyeCcKku: y :8_4'\/5'
napameTpuyecKku:
| x =8(t —sint)
x =10(t —sin t) y =8(1—cost)
y =10(1-cost) y=15 ’

(0<x<207,y>15) o<xstomy=8-4V3)

. 3) BbluMCAKTb NAOWaAb GUrypbl, 3a4aHHONM
3) BbluMcAWTb NAoWaab GuUrypbl, 3a4aHHOM

r >1+cosg B NOIAPHbIX KOOPAMHATaX: r=<3sin 3(0,
B NOMSAAPHbIX KOOpPAWUHATax: &= = ,
r=1.
r<i.
4) BbluMCAnUTb MHTErpan:
v
X C0s 2xdx h

J 27[x°V4-3xdx
4) Bbluncnutb nHterpan: 0 . 5
Mart. AHanus. Ne3 Mart. AHanuns. Ne4
1) HaiTn AnnHy oyrvu KpuBoi 1) HailTn AnnHy ayrv KpMBeoi

2 2 . 2 2 _ Ay Qv
X“+y" =2y +6x 6,orpan4eHH017| X" +y" =4x-8y 16,Ol’paHl/I‘-IEHH0I7I

npAmMomn npamomn
< —y>
X+y= 2, ob6bem Tena, Noay4eHHoro X-y= 8, ob6bem Tena, Noay4eHHOro
BpaLLeHMem aaHHon Gurypel Bokpyr ocu Oy, BpaLLeHNeM AaHHON GUrypbl BOKPYr ocu
Ox,

naowaab NOBEPXHOCTHN AAHHOTO TeNa.

nowWwaab NOBEPXHOCTN AAaHHOTO Tena.
2) Bblumcauntb naowaab Gurypsl, 3agaHHoM

2) BbluncnuTb naowaab urypsbl, 3a4aHHOM
napameTpUYecku:

y:12+6\/§

napameTpuyecKkun:




{x:G(t—sint) {x:lz(t—sint)

y=6(1—cost) y=3 y =12(1—cost)

(0O<x<127,y=>3) (0<x£247r,y212+6\/§)
3) BbiuncanTb nnowWaAb GUrypbl, 3aAaHHOM 3) BbluMCAUTB NAoWwaab GUrypbl, 3aAaHHOM
8 NONAPHbIX KoopanHaTtax: | = 3sin4gp r<l+singe

B MONAPHbLIX KOOPAUHATaX:

1
75 x° /9 -5x°dx [ xsin 4xdx

.0
4) BbluNCANUTb UHTErpan: . 4) BbluMCAUTb uHTErpan: o

KonTponbhas padota Ne 6. @yHKIIMH MHOTUX TIEPEMEHHBIX.

MarT. AHanuns. Nel MarT. AHanns. Ne2
1) Halitv noaHbi auddepeHLmnan BTOpPoro 1) HaiTtn nonHbii guddepeHuman
BTOpPOro

2

nopsaka d°U y sropyto yacTHylo nponssogHyto
2

nopagka d°U u sropyio uactHyto

o’u o’u
3 ~ oy
oy OT GyHKLMM u= f(g’n), rae NpPou3BOAHYO ox* OT GYHKLNM u= f(f,?])'
E=3x-2y,n=-3x-2y° rﬂte§=3x2—2y,77:5y—3x

z2=2(%Y) L. —
2) Ana GyHKUmM HaWTU YacTHble 2) [ins dyHKUMM z=12(X,Y) HakTM

NPou3BOAHbIE NEePBOro M BTOPOro NopsaaKa HacTHble

. npon3BogHble NepBoro 1 BTOpPoro
2x? —3y —27° =sin(3z) POEEOA P P

nopAagKa

3) BBOAH HOBbleé He3aBUCUMbIE NepeMeHHble,
’ 3x? -2y -2z =In(22)

npeobpa3oBaTb ypaBHEHUA

3) BBoas HOBble HE3aBUCUMblE

2
iz 1a_,

XY XY e

E= Xﬂ =X nepemeHHble,

npeo6pa3oBaTb ypaBHEHUA
4) UccnepoBaTb Ha 3KCTPEMYM

z=e"Y(2-4x% +2y) 1 1a 0

MY Y X g E=Vi=XY

4) NiccnepoBaTb Ha SKCTPEMYM




7=e""% (4x+2y*—4)

Mart. AHanus. Ne3 Mar. AHanus. Ne4

1) Halitv nonHbii guddepeHumnan BToporo 1) Haiiti nonHbi guddepeHuman

2
d%u BTOPOro nopsaka d°u y BTOPYIO YACTHYIO
nopsfka 1 BTOPYO YaCTHYO NPOU3BOAHYIO

ou
2 _
o°u NPOM3BOAHYIO oxay OT PYyHKUMMK u= f(f,n)’
2 f—
oy ot dyHkumn U= f(‘f’n), roe roe & =3y —2x,7=4x* -6y
E=4Xx+2y°,n=2x-3y
2) inst byHKummn £~ 2(%Y) naiirn
2) Ans dyrkuan 2= 208Y) aiitn vacthble YacTHble
npown3BoHble NepPBOro 1N BTOPOTro nopsaaka npounsBoHble NepBoro 1 BTOPOro
nopsagKa
3x—2y® —32% = cos (32)
3x*+3y—3z* =8v7°
3) BBOAA HOBblE HE3aBMCUMbIE NEepPEMEHHbIE,
npeobpa3oBaTb ypaBHEHUA 3) BBoAA HOBble HE3aBUCUMbIE
nepemeHHble,
O’z la_, oy X
Xy + _& - §=2y,n=— npeobpa3oBaTb ypaBHEHMA
y , ecAn y
2
4) UccnepoBaTb Ha 3KCTPEMYM 3E — 4@ =0

2
OX oy , €cnn

— VX (2x _ 2
z=e""(2x-y" +2) E=2x*+3y,n =X

4) MccnefoBaTb Ha 3KCTPEMYM

z=e"Y(3x* -6y —6)

Kontponbnas pabota Ne 7. [ToBTOpHBIE HHTETpAJIHI.



Mart. AHanus. Nel

_U xydxdy

1) Bbiuncauts D ,rne D:

X2yt <2x,x*+y* <2y

2) U3meHUTb NopsaLoK MHTErpupoBaHma

1 Jx 2 axn
Idx_[ f (x,y)dy+_[dx If(x, y)dy
0 0 1

0

JJ 1 (x,y)dxdy
3) B gBoiHOM MHTerpane P

nepenTn

K NONAPHbIM KOOpAMHaTam U paccTaBuTb
npegensl HTerpuposaHma. D:

X*+y? <4x,x<2,y20

naowagb GUrypbl, orpaHUYEHHO N TNHUAMMU:

xy=4 y=4x,y=1

4) C noMoLLLbIO ABOMNHOIO MHTErpPana BblYNCANUTb

Mart. AHanu3s. No2

” xydxdy

1) Bblumcautb D ,rne D:

X*+y? <—4x,x*+y*>4y,y>0

2) U3meHUTb NopaaoK MHTErpUpoBaHua

e Inx e 2-Inx

Jox [ £ yydy+ [dx [ (xy)dy

JI £ (x y)dxdy
3) B oBOHOM MHTerpane D
nepentn

K NOMIAPHbIM KOOPAMHATaM M PacCTaBUTb
npegenbl UHTErpupoBaHus. D:

X*+y?<-6y,y>-45 x>0

4) C nomoLLblo ABOMHOIO MHTErpana
BbIYUC/IUTD

naowaab Gurypbl, orpaHUYEHHOM

NMNHUAMMU:

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

Mat. AHanun3. Ne3

” xydxdy

1) Bblumcautb D , roe D:

X2 +y? <4x,x* +y* <-4y

2) 3MeHUTb NOPAAOK UHTErPUPOBAHUA

2 % 6 J12t4xx?
Jox[ £ yydy+[dx [ f(xy)dy
0 0 2 0

JI 1 (x.y)dxy
3) B aBoitHOM UHTerpane D
nepemnTu

K MONIAPHBIM KOOPAMHATaM M PacCTaBUTb
npegenbl MHTErpMpoBaHus. D:

X +y><2y,y<15 x>0

Mat. AHanus. Ne4

” xydxdy

1) Bblumcautb D , roe D:

X2 +y? <=2x,x* +y® <-2y,y<0

2) U3MeHUTb NOPAAOK UHTErPUPOBAHUA

5 102 10 /50.5x
Jox [fooyydy+[dx [ f(xy)dy
0 0 5 0

JI £ (x y)dxdy
3) B aBoitHOM UHTerpane D
nepenTn

K MONIAPHBIM KOOPAMHATaM M PacCTaBUTb
npeaenbl UHTErpupoBaHus. D:

X°+y?<-2x,x>-15 y>0

4) C nomolLblO ABOMHOIO MHTErpana

4) C NnoMOLLLbIO ABOMNHOIO UHTErpasa BblYUCAUTb




naowaab Gurypbl, orpaHMYEHHON ANHUAMM: BbIYUCAUTD

y= x2 +5 y=5—X,X=2 naowazab GUrypbl, orpaHUYEHHOM
’ ) JNIMHUAMM:

2

y =X x:2+y2,y:0,y:4'

Bonpocsl Kk 3k3aMeny

1 cemectp

1. Axcuomsl Ileano HaTypanbHbIX unces. Koneunslie MHOXecTBa. OCHOBHAsI TEOpEMa O KOHEY-
HBIX MHOKECTBaX.

2. CpaBHeHUE MHOXkeECTB 10 MotHOCTH. Teopema Kanropa-bepumreiina. Teopema Kantopa o
MOIIIHOCTH MHO>KE€CTBA IIOJIMHOKECTB. MOITHOCTH KOHTHHYYyMa.

3. AKcHOMBI A€MCTBUTEIBHBIX Yncel. TeopemMbl O TOUHOM BEpXHEN U TOUHON HUYKHEH rpaHH.
[Tpunuun Apxumena. Teopema 0 INIOTHOCTH PALIMOHAIBHBIX U UPPALMOHAIBHBIX YHCE.

4. Teopema 0 MOIIIHOCTH MHO>KECTBA J€MCTBUTEIbHBIX YHCEI.

5. Jlemma I'eitne-bopens-Jlebera o MOKpHITHSX.

6. IIpenen uncioBoii nocnenoBareabHOCTH. CBONCTBA CXOASILIUXCS ITOCIEI0BATEIbHOCTEN:
€MHCTBEHHOCTb NPEZEIIa, OTPAHUYCHHOCTh CXOAAIIEHCS TI0CIEN0BATEIBHOCTH, CBONCTBO
YCTOMYHBOCTH, IIPEAEI MOAYJIS, IIPEIEIbHBIN IIEPEX0/] B HEPABEHCTBAX, CBOMCTBO JIUHEHHOCTH.
7. CBOMCTBA CXOASIINXCS ITOCJIE0BATEIBHOCTEN: IIPENEIbHBINA IEPEXO]] B IPOU3BEICHUH U B
YaCTHOM.

8. Teopemsl 0 npezese HeyObIBaOLIEeH U HEBO3paCTAIOLIEeH 0Ce10BATEIbHOCTH.

9. Hucno e.

10. Teopema [llTonbLa.

11. Teopema o npenene npoMexyTo4HOM nociaeaoaresnbHOCTH. [IpuHiun Kanropa o BioxeH-
HBIX OTPE3KaX.

12. Tlpunnun bonbeuano-BeiiepiiTpacca o cXoAsencAnoAnocie10BaTeIbHOCTH.

13. Kpurepuit Komm cxoauMocTH noCae10BaTENIbHOCTH.

14. Onpenenenue npeaena ynuciaoBor Gpyukmuu no Komu u o I'efine. DKBUBaIEHTHOCTh
omnpenenenuit npenena ¢pynkuuu no Komm u no I'efine.

15. Kpurepuii Komu cymecrBoBanus npenaena QyHKIHMH.

16. HenpepbIBHOCTh (PYHKIIMU B TOUKE U Ha MpoMekyTke. CBOMcTBa HEMPEPHIBHBIX (DYHKITHIA:
HENPEePBIBHOCTh MOYJIS, JIOKaJIbHasi OrPaHUYEHHOCTb, CBOMCTBO YCTOMYMBOCTH.
Apudmerndeckue onepauy ¢ HempepbIBHBIMU QyHKIMSIMUA. HenpepbIBHOCTD CI0XKHOM 1
oOpaTHON (QyHKIUH.

17. IlepBas Teopema Beiiepirpacca (06 orpaHU4eHHOCTH HENPEPhIBHON QyHKIMM). Bropas
Teopema Beliepmrpacca (o HanOobIIeM U HAUMEHBIIIEM 3HAYCHUH ).

18. IlepBas u BTopas Teopemsl bosbano-Komm o mpoMeKyTOUHbBIX 3HaU€HUSI HENPEPBIBHON
¢byukun. Teopema o cyliecTBOBaHHHM 00paTHOW QyHKIUH.

19. Teopema Kantopa o paBHOMEpPHOI HENIPEPHIBHOCTH.

20. Ilouarusa npousBoHON, AU depeHurpyeMocTy, JuddepeHnnana QyHKIUH.
['eomeTpuueckuii cMbIca Mpou3BoAHON u tuddepennnana. CpaBHeHHE TOHATUH POU3BOAHOMN U
nudPepeHITpPyEMOCTH.

21. OnHOCTOpPOHHNE IPON3BOAHBIE. CpaBHEHHE NOHITHIA HEIPEPBIBHOCTHU U
nuddepermupyemoctu. Kpurepuii nuddepeHupyeMoctu (B TepMHHAX HETIPEPHIBHOCTH

Qg depeHIaIbHO-Pa3HOCTHOTO OTHOILICHHS).

22. lupdepennupoBanue TMHEHHON KOMOMHAIIMM, TPOU3BEIEHUS U YaCTHOTO IBYX (QYHKIUH.
23. Inddepennmpoanue 0OpaTHOM U CI0XHONW QyHKIMU. IHBapHaHTHOCTH (POPMBI 3aIHCH
nepBoro auddepeHnuana.

24. BbIBOJ IPOU3BOIHBIX AIEMEHTAPHBIX (DYHKITHIA.



25. IlpouzBoansie u nuddepeHIranbl BRICIIMX TOPSAKOB. Beraucnutenbaas Gopmyna st
BbIcIIUX U depennanon. Y caoBre HHBAPUAHTHOCTH BhICHINX AU(depeH1InanonB
OTHOCHUTEJIBHO 3aMEHBI IEPEMEHHOM.

26. ®opmynsl Jleitoauna (Beiciee qudGepeHnrnpoBanre MPOU3BEICHUS U CJI0KHON (DYHKIIHH ).
27. Teopema @epma 06 sxcTpemyme GyHkimu. Teopema J{apOy o MpOMEKYTOUHBIX 3HAUCHUSX
MIPOU3BOAHOM.

28. Teopems! Pons, Jlarpanxa, Komm.

29. IlepBoe npaBusioJlonuTans BHIYUCICHUS TTPEACIOB

30. Bropoe npaBuioJlonuTans BEIUUCIECHUS IPEICIIOB

31. Muorowren Teinopa. @opmyia Telinopa ¢ octaTouHbIM 4iieHOM B hopme [leaHo.
EnuHCTBEeHHOCTD NpeACTaBIeHUs (PYHKIIUU MHOTOUICHOM.

32. ®opmyina Telnopa ¢ octaTouHbIM 4ieHOM B hopmax, Komu, Jlarpamka.

[1aTh OCHOBHBIX paznoxenuii mo Gopmyne Teiinopa.

33. Untepnonsaunonubiit moauHoM Jlarpanka. OlieHKa MOrpenrHoCTH HHTEPIOISIIH.

34. Kpurepwuii moctossHcTBa (GYHKIIUHU. Y CIIOBHE CTPOTOM MOHOTOHHOCTH (DYHKITHH Ha
pOMeKyTKe. MOHOTOHHOCTh B TOUKE.

35. JlokanbHbIe SKCTpeMyMbI (pyHKITNH, UX BUAbl. Heo0XoanMoe ycIoBHe JIOKAIbHOTO
3KcTpeMmyMa. JlocTaTouHble YCIOBUS JIOKAJTBHOIO SKCTpEMyMa B TEPMUHAX 1-0i IPOU3BOAHOM,
2-01i IPOM3BOTHOM, N-TOM MPOU3BOAHOM.

36. Boinykiible GyHKIIUHU, BUIBI BBITYKJIOCTH. JJocTaTOuHOE YCIIOBHE CTPOTOM BBITYKIOCTH
¢ynkunu. Pacnonoxenne rpaduka BRITYKIONW (YHKIIMA OTHOCUTEIILHO KacaTeIbHOM.

37. HepaBenctBo Mencena. HepaBeHCTBO MeXAy CpeIHUM apu(PMETUUECKUM U CPEAHUM
FE€OMETPUUYECKUM.

38. Hepasenctsa lOnra, I'énbaepa, Kommn-byHsikoBckoro, MUHKOBCKOTO.

39. Touku neperuda ¢pynknun. Heodxomumoe yciioBue neperuda. Jloctatogsoe yciaoBue
neperu6a. Pacnonoxenune rpaduka (yHKIIMHM OTHOCHUTENIBHO KacaTelIbHOU B TOUKe Meperuoa.
40. IMousarue 6a3sl. [Ipumeps! 6a3. [Ipenen uncioBoit pyHkmu o 6aze. CBoiicTBa
(byHKUUH,IMEIOLINX Mpeaen 1o 0ase.

41. Kputepuit Kommu cymectBoBanus npejena mno 6ase.

42. CuérHo-nopoxxaéunsie 6a3sbl. [Ipenen ['eitne mo 6aze. DKBUBATICHTHOCTh MOHSATHI
npexaenarno ['eitne u no Ko B ciiyyae cuéTHO-TIOpOXKAEHHBIX 0a3.
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43. Onpenenenne uHTerpana Pumana. Materpan Pumana kak npezaen mo 6aze. OrpaHu4eHHOCTh
UHTETPUPYeMO (YHKITUH.

44. UnTerpanbuble cymmbl [lapOy 1 ux cBoiicTBa: cpaBHeHHe cyMM Pumana u JlapOy, cymMmbl
JapOy kak TouHble TpaHu cymMM Pumana, noBeaenue cymm JlapOy nmpu u3MenbueHun pa3oueHus,
cpaBHeHue cymm JlapOy st 1r00bIX pa3OueHui.

45. Kputepuii uHTErprpyeMocT Pumana.

46. aTerpupyemMocTs HenpepbhIBHON QYHKIIMHU U (QYHKLIHN C KOHEYHBIM YHCIIOM TOYEK pa3phiBa.
47. IHTerpupyeMocTh CI0XKHOU QyHKIMHU. ApupMeTHIecKre onepauu ¢
WHTETPUPYEMBIMU (D YHKITHSIMHU.

48. Bepxuuii n HrxHUN uHTErpansl JapOy. Murterpanst JapOy kak npeaenst cymm JlapOy.
Kputepuit unterpupyemoctu GyHKIIMN B TEPMUHAX paBeHCTBa €€ nHTerpanos Jlapoy.

49. OcHOBHBIE CBOWCTBA ONPEEIEHHOT0 UHTErpaja: MHTErpajl OT €ANHHULIBI,
MOHOTOHHOCTb,JINHEHHOCTD, a1 TUTUBHOCTb.

50. IlepBast TeopeMa 0 CpeIHEM 3HAUCHHH.

51. nTerpan ¢ nepeMeHHbIM BEpXHUM ITpeaesioM. HenpepbIBHOCTE MHTErpasia mo
BepxHemynpeaeny. AuddepeniupoBanre HHTErpaia Mo BEpXHEMY Mpeiey.

52. Bropas Teopema o cpelHEM 3HAUYCHUU.

53. ®opmyna Hetotona-Jleitbnuna. 3amMeHa nepeMeHHONW U MHTETPUPOBAHNUE 110 YaCTSIM B
OIpPEIENIEHHOM UHTETpAJIE.



54. ®opmyna Teiinopa ¢ OCTaTOYHBIM WICHOM B HHTErpabHOM hopme. HTETpanbHbIe
HepaBeHcTBa ['énpaepa, Komm-byHsikoBckoro 1 MUHKOBCKOTO.

55. Onpenenenne HecobcTBeHHOTO MHTErpana. ®opmyna Hetorona-Jlelibnuna s
HECOOCTBEHHOI'O MHTErpaa.

[Tpr3HaKK CXOAMMOCTH HHTETPAJIOB OT HEOTPHUIATEIbHBIX (PYHKIIUH.

56. Kpurepuit Komm cxoaumMocT HECOOCTBEHHOTO HHTErpaia. AOCOIIOTHO CXOIAIINAECS
unTerpaisl. [IpusHaku AGens u Jupuxie cXoQuMOCTH HECOOCTBEHHOTO HHTETpaa.

57. IloHATHSA METPUYECKOTO U HOPMHUPOBAHHOI'O IPOCTPaHCTBA. OTKPBITHIE U 3aMKHYTBIE
MHO’KECTBA B METPUUYECKOM IPOCTPAHCTBE, UX CBOWCTBA. CBSA3b MEXY OTKPBITHIMU U
3aMKHYTBIMH MHO>KECTBAMH.

58. IIpenen no 6a3e GyHKIMH CO 3HAYCHUSIMHU B METPUUYECKOM TpocTpancTBe. CBOHCTBA
bynkuui, umeromux npenen. Ipenen nocnenosatensHocty. [Ipenen ¢pyHkuuu B TOUKeE.

59. Ilonuble MeTpuyeckue npocrpadcrsa. [Ipunnun nonnotsl Kanropa. Ilonnpocrpancrsa
nosiHoro npocrpancrsa. Kpurepuii Ko cymecrsoBanus npenena.

60. IIpeaxoMmakTHbIE MHOYKECTBA B METPUYECKOM ITpocTpaHcTBe. Kputepuii
npeaKoMIakTHoctuXaycaopda.

61. KomnakTHbIE MHOXKECTBA B METPUYECKOM IIpocTpaHcTBe. Kputepuii KoMnakTHOCTH
METPUYECKOT0 NpocTpaHcTBa. Kpurepuii KOMIIaKTHOCTH MHOXECTBA B IIOJIHOM METPUYECKOM
npoctpancTBe. KomnakTHbie MHOXKeECTBA B R .

62. KoMmakTHOCTh B TEpMUHAX NOKPBITUH. KOMIIAKTHOCTS B TEpMUHAX LIEHTPUPOBAHHBIX
CUCTEM.

63. HenpepbiBHBIE OTOOpaXeHUsE METPHUUECKUX MpocTpaHcTB. IIpoobpas oTkpeiTOro u
3aMKHYTOT'O MHO>KECTBA IPH HEMIPEPHIBHOM 0TOOpaskeHUH. HenpepbIBHOCTD CI0KHON (YHKITUH.
64. HenpepbiBHBIN 00pa3 KoMmnakTa — komnakT. Teopemsl Beliepmpacca. Jlunelino
CBSI3HBIEMHOKECTBA B METPUUYECKOM IpocTpaHcTBe. HenmpepriBHBIN 00pa3 JIMHEHHO-CBSI3HOTO
MHO’KECTBA — JTMHEUHO-CBSA3HOE MHOXECTBO.

65. Teopema Kantopa 0 paBHOMEPHOW HEMPEPHIBHOCTH.

66. IlonsATHE TOMOJIIOTNYECKOTO MPOCTpaHCcTBAa. OKPECTHOCTH, BHYTPEHHHUE TOUKH, IIPEIETbHbBIE
TOYKH, TOUKH IPUKOCHOBEHUS, 3aMbIKaHUE, 3aMKHYTOE MHOXKECTBO, rpanuia. [Ipenen no 6ase
(GYHKLIMU CO 3HAUEHUSIMH B TOIIOJIOTUYECKOM IMpocTpaHcTBe. HenpepriBHbIE
O0TOOPaXEHUATOIIOJIOTUYECKUX MTpocTpaHcTB. [loHsiTHE rOMeoMOopdu3Ma.

67. YacTtHble mpou3BoaHbIe, 11pdepenunpyemocts, quddepenuman ynkuun. Kpurepuii
muddepenurpyemocTt. JocraTounoe ycioBue 1uppepeHunpyeMocTd QyHKIINH.

68. Teopema o auddeperurpoBanum ca0xHoi GyHkun. MTHBapuaHTHOCTH (hOPMBI
nepBorogudepennnana. [pasuna nuddepeHupoBanus.

69. IIpousBoaHas 1o HanpasJIeHUIO. ['pagueHT.

70. YacTHbIe MPOU3BOIHBIE BHICIIMX NOPAAKOB. TeopeMa 0 paBeHCTBE CMEIIaHHBIX
npou3BoHbIX. HenpepbiBHO auddepenunpyembie pyHKIUH.

71. Juddepennmansl BeICIINX NOPAAKOB. BeruncnurensHas popmyna st

QG epeHIaTIOBBBICIINX MOPSAKOB. Y CJIOBHE HHBAPHAHTHOCTH BBICIINX JU(PepeHINaIoB
OTHOCHUTEJIbHO3AMEHBI IEPEMEHHBIX.

72. ®opmyna Teiinopa ¢ octaTouHbIM WwieHOM B Gopme Jlarpanxka u B popme Ileano.
PopMyIaKOHEYHBIX TPUPALICHUN.

73. JlokanbHbIE SKCTpeMyMbl (pYHKIIMI MHOTHX NepeMeHHbIX. Heobxomumoe ycioBue
sKcTpeMyMa. JlocTaToOuHOE yCIIOBHE HKCTPEMYMa.

74. HesiBHast pynkius. Teopema o HesIBHON (yHKIUU.

75. Cuctema HesiBHBIX (pyHKIMH. Teopema o cucrteme HesiBHBIX GyHKIMi. CyliecTBOBaHNE
0o0paTHO (hyHKIMH.

76. Y COBHBIE SKCTPEMYMBI (PYHKITMH MHOTHX TTepeMEHHBIX. MeToa MHOXKuTenen Jlarpamxka.
JlocraTouHoe yciioBue 3kcTpeMyma B Meroae Jlarpanxka.

77. Iuddepennupyembie oToOpakeHus. Matpuiia Axkoowu.

78. IIpuHIUT CKUMAIOIINX OTOOPaKEHHIHA.
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79. Yucnooii psan u ero cymma. Kputepuii Ko n HeoOXoaumMoe yCIoBHE CXOAMMOCTH PsIa.
OO01ure cBOMCTBA CXOAAUIMXCS PSIOB: CXOAUMOCTD PsiJia M €r0 OCTaTKa, JIMHEHHAas onepanus ¢
psAaMH, COYETATEIbHOE CBOMCTBO psja.

80. Ilpu3Haku CXOAUMOCTH PSAZIOB C HEOTPHUIATEIHHBIMH WICHAMH: OOIIMIA KPUTEPHiA
CXOJIMMOCTH, Ipu3Haku cpaBHeHus, Komm, {anambepa, Kymmepa u Paabe. aTerpaabHbIit
npusHak Konm-Maxknopena. CxoaumocTs psajga Pumana.

81. ®opmyna cymmupoBanus Jiiepa. [locrosiuHas Ditnepa.

82. [Ipu3nak EpmakoBa cX0IMMOCTH PSA0B C HEOTPULATEIbHBIMU WIEHAMHU.

83. Ilpuznaku JleniOnuna, Adens u J{upuxiie 11t MpOU3BOJIBHBIX YUCIOBBIX PsiioB. OleHKa
ocratka psaa Jleitbuuna.

84. AGcooTHAs U yCIOBHAs CXOIUMOCTh psAZoB. [lepecTaHOBKa WiIEHOB B aOCOIIOTHO
CXOJSIINXCS pAsax.

85. YMHOKeHHe a0COTIOTHO CXOJAIIMUXCS PSIOB. Y MHOKEHHE YCIOBHO CXOISIIUXCS PSJIOB.
86. beckoHeuHbIe MPOU3BEACHUS U X CBSI3b C psiaamMu. AOCOIIOTHO CXOSIIHECS OECKOHEUHBIC
npousBeaeHus. [Ipencrasnenue Diinepa it 13eTa-(QyHKIUH.

87. PaBHOMEpHas M MOTOYEYHAS CXOAMMOCTD MOCIIEI0BATEIBHOCTH (QYHKIMNA. MeTpuyecKuii
KpuTepuii paBHOMepHOH cxoaumocTtd. Kpurepuit Komm paBHOMEpHOI cxoqumMocTu
1ocJIe0BaTeNbHOCTH (QyHKIMK. HermpepbIBHOCTS NpeAeTbHON (BYHKIINH.

88. Ilpu3Hak [IuHM paBHOMEPHOM CXOJUMOCTH I10CIE10BATEIbHOCTH (DYHKIIHIMA.

89. IlpenenpHbIil mepexo/ Mo 3HAKOM UHTETpalia v IPOU3BOIHOM JIJIsl TOCIIEIOBATEILHOCTH
byHKIHIA.

90. PaBHOMepHas 1 MOTOYEYHAsI CXOAMMOCTh (hyHKIIMOHANIBHOTO psina. Kpurepuit Komm n
HE00X0/1MMOe yCII0BUE paBHOMEPHOI cxoaumocTu psija. [Ipusnak Beifepiurpacca paBHOMEpHOI
CXOMMOCTH (PYHKIIMOHAIBHOTO psifa. HenmpeprIBHOCTE CYyMMBI psijia.

91. IIpuznaku AbGens u lupuxie paBHOMEPHON CXOAUMOCTH (PYHKIIMOHAIBHOTO psijia.

92. Ilounennoe nuddepeHIpPOBaHNE U HHTETPUPOBAHUE PYHKIIMOHAIBHBIX PSAOB.

93. CrenenHnoii psa. IlepBas Teopema AGens. Pannyc u MHTEpBai CXOJUMOCTH CTETIEHHOTO
pana. @opmyia Komn-A namapa.

94. HenpepbIBHOCTh CyMMBI CTEIIEHHOTO psifa. Bropas Teopema Abens. uddepeniupoanue u
MHTETPUPOBAHUE CTETIEHHBIX PSI/IOB.

95. Ilonarue aHanUTUYECKON PYHKIIMH. AHATUTUYHOCTh CYMMBbI CTEIIEHHOTO psija.
EnMHCTBEHHOCTD MpeACTAaBICHHS AHATUTUYECKON (PYHKIIMH CTEIIEHHBIM PSIIOM.

96. Psan Teitnopa. Kpurtepuii npencraBieHust QyHKIUHM CTEIEHHBIM psiioM. JlocTaTouHOE
YCIIOBUE aHATUTUYHOCTH. AHATUTUYHOCTh OCHOBHBIX JIEMEHTapHBIX (PyHKUIUHU. [19Th OCHOBHBIX
pa3JI0KEHUI B CTEIIEHHBIE PSI/IbL.

97. IlpuHIMNO €IMHCTBEHHOCTH AJIs aHANUTHYecKuX QyHKUuUM. [loHaTHE aHamuTHYECKOM
(bYHKLINU KOMITJIEKCHOTO nepeMeHHoro. KoMiekcHas skcrioHeHTa u e€ cBoiicTBa. GopmMyIibl
Ditnepa.

98. Annpokcumanus HerpepbIBHbIX GyHKIUN. Teopema CToyHa. AnmpokcuManus
HENPEpBIBHBIX (PYHKINN anredpandecKuMU U TPUTOHOMETPUYECKUMU MHOTOUYJIEHAMHU.

99. CkansipHoe npousBeeHre GyHKIUNA. AOCOTIOTHO M KBaJIpaTUYHO UHTETpUpyEMbIe
byHK1MH, cBsI3b Mex 1y HUMU. HepaBencTBo Komu-bynskosckoro. Hopma @ynkumu.
CX0IMMOCTb B CpeJHEM KBaPaTUYHOM. ATIIPOKCUMAITUS CTYIIeHYaThIMU GyHKIUAMU (Oe3
nokazatenbcTBa). Tpuronomerpuueckas cucreMa QyHKIUI U €€ CBOICTBAa: OPTOrOHAIBHOCTD,
MOJTHOTAa B PABHOMEPHOM U CPE/IHEM KBAAPAaTUYHOM MPUOTMKEHUSX.

100. HeoOxonuMoe yciioBue pas3iiokeHus QyHKIUU B pABHOMEPHO CXOASIIUNCS
TpuroHoMmerpuueckuii psa. Ilonarue psna @ypre. KommnekcHas 3anuck psna Oypse. Psn
®yphbe B cilydyae IpOU3BOIHLHOTO HHTEPBAJIA.

101. HopMa TpUroHOMETpHUYECKOT0 MOJIMHOMA. BrIpakeHne cpefHEro KBagpaTuyHOro
OTKJIOHEHUS! (YHKIMHU OT TPUTOHOMETpHUECcKoro noiauHoma. ToxnaectBo beccens.



MuHUMATBHOCCBOMCTBO YaCTUYHBIX CyMM psna Dypre. Paznoxenne GpyHkuuu B psig Oypobe,
CXOAALIMICA B CPEAHEM KBaJPAaTHUHOM.

102. HepasenctBo beccens. PaBenctso IlapceBans. 3aMKHYTOCTh TPUTOHOMETPUYECKOM
cucteMsbl GyHKIMHA. OTHO3HAYHOCTH onpeAeaeHus QyHKIHUN CBOUM psagoM Dypse.

103. Teopema Pumana o crpemiennu ko3 duunentoB Oypwe k Hymo. MaTerpamsHoe
MpEJCTaBICHUE YaCTUUHBIX CyMM psifia @ypbe. Anpo Jupuxiie u ero cBOMCTBa.

104. ITpuznak [Junu cxonumoctu psiaa Oypse. [loroyeunas cxoaumocTts psijga Pypbe KycOUHO-
rIaaKux QyHKIUH.

105. Pa3noxxenue cunyca B 0CKOHEYHOE POU3BEICHHE.

106. PaBHOMepHast cXo0quMOCTh psiia Dypbe HEMPEPHIBHBIX KYCOYHO-TIIAIKUX (PYHKITUH.
WNurerpuposanue psagos Oypse.

107. CemeticTBa PyHKITUH, 3aBUCAIIMX OT MapaMeTpoB. [loToueyHas u paBHOMepHas
CXOUMOCTb. JI0CTaTOYHOE yCIIOBUE PABHOMEPHOU CXOAUMOCTH. METpU4YEeCKUI KpUTEPUI
paBHOMEpHOMN cXoaAUMOCTH. PaBHOMepHast CXOMMOCTh ceMelcTBa QYHKLUI Ha sS3bIKE
nocienoBarenbHOCTel. HempepsIBHOCTS ipeAenbHON (GYHKINH.

108. CoOcTBeHHbIE HHTETPAJIbI, 3aBUCALIME OT NAPaMETPOB, C IOCTOSTHHBIMU NpeIeIaMu
uHTerpupoBanus. [IpenenbHplil nepexoa 1o napameTpy 1noj 3HaKOM MUHTErpaia.
HenpepbiBHOCTH HHTErpaja 1o napamerpam. JuddepenmpoBanye 1 UHTETPUPOBAHUE
MHTETpaJia 1o rnapameTpy B ciaydae MOCTOSHHBIX MIPEJIETI0B HHTEIPUPOBAHUS.

109. CoOcTBeHHbIE HHTETPAJIbI, 3aBUCALIME OT IAPaMETPOB, C IEPEMEHHBIMU IIPEeIaMU
UHTErpupoBaHus. HempepbIBHOCTS HHTETpana 1o nmapamerpam. JuddepenuupoBanme
MHTErpaja Mo napaMeTpy B Cilydae MepeMEHHBIX MPEIeI0B UHTEIPUPOBAHMSL.

110. HecoOcTBeHHbIE HHTETPAJIbI, 3aBUCSIIME OT apameTpoB. [loToueunast u paBHOMepHast
cxoaumocts. Kpurepuit Kommu n npusnak Beliepiirpacca paBHOMEPHOIH CXOIUMOCTH
MHTETpasa.

111. Ilpuznaku Abens u J{upuxiie paBHOMEPHOH CXOJJUMOCTH HECOOCTBEHHBIX HHTETPAJIOB,
3aBUCSIINX OT apaMeTpPOB.

112. HenpepbpIBHOCTHh HECOOCTBEHHOTO MHTErpaia mo napamerpam. Auddepenumrponanue u
MHTETPUPOBAHNE HECOOCTBEHHOI'O MHTETpaJla 1o apamerTpy.

113. 'amma-¢pyHkuus u 6eta-GpyHKus. MHOXKeCTBa CXOAUMOCTH 3UJIEPOBBIX HHTETPATIOB.
PaBHOMepHast cxonuMocTs. Paznokenne raMMa-(yHKIIMU B OECKOHEYHOE IIPOU3BEICHUE.
114. CpoiictBa ramma-yHKIMH: (popMysia MOHKEHH, aHATUTHYECKOE TPOI0JIKEHHE TaMMa-
(GYHKIIMY B KOMIUIEKCHYIO TUIOCKOCTb, (POpMYyIa JOTOTHEHHUS.

115. CgoiicTBa ramma-¢yHkuuu: ¢popmyna ynsoenus Jlexxanapa, popmyna ymHoxeHus ['aycca
(6e3 noxazarenbcTBa). CBSI3b MEXY SHIEPOBBIMU HHTETPAIAMHU.

116. ®opmyna CtupiuHra.

117. Ilonsitue unterpana @ypre. MurerpansHas popmyna Oypse. KomiekcHas 3anuch
unterpana Oypee. [Ipsimoe u obpaTHoe npeodpazoBanre Oypbe. DopMyisl oOpalieHus.
118. CpoticTBa npeodpazoBanusi Pypre: TMHEHHOCTH, OTPAHNYCHHOCTh, HEMPEPHIBHOCTD.
[TpeoGpaszoBanue Oypbe nponu3BoAHOMN. CBsI3b MEXKY INIAAKOCTHIO (YHKIIUU U CKOPOCTHIO
yObiBaHus e€ npeoOpazoBanus Oypee. [IponszBoanas npeodpazoBanus Oypobe.

119. IlpeobpazoBanue Pypbe 6eckoHeUHO TU(HEpEeHIIMPYEMBIX OBICTPO YOBIBAIOIINX (YHKIIUI.
®opmyna [lnanmepens. [IpeodpasoBannue Oypre CBEPTKH PYHKIUH.

120. IToHsATHE ACUMIITOTUYECKON MOCIIENOBATEILHOCTH U ACUMIITOTHYECKOTO PA3JIOKEHHUS.
EAMHCTBEHHOCTHh aCHMIITOTUYECKOTO pasiioskeHus. Onepanuu co CTeNeHHBIMU
ACUMITTOTUYECKUMH PAJIaMU: apu(MeTHUecKue onepariy, NoOWIeHHOE HHTEIPUPOBaHUE U
nuddepeHnpoBanme.

121. ®opmyna cymMupoBaHus Jitniepa-MakiiopeHa.

122. Jlemma Batcona.

4 cemecTp

123. Buytpennsia u BHewHss Mepa JKopaaHa 1 UX CBOMCTBA.

124. Kpurepuii namepumoctu MHokecTBa 110 JKopaany. CBolcTBa U3MEPUMBIX MHOXKECTB.



125. CsoiictBa Mepsl JKopaaHa: KOHEYHast aJAUTUBHOCTh, MEpPa IPSIMOI0 IPOU3BEIECHUS
MHOXecTB. Mepa rpa¢uka HenpepbIBHON Ha KOMIAKTe (QYHKIUU.

126. Onpenenenue kpatHoro uHrerpaia Pumana. larerpansnbie cymmsl JlapOy U UX CBOICTBa.
Kpurepuit unTerpupyemMocTy.

127. aTerpupyeMocTb HenpepbIBHBIX PyHKIMA. CBA3b MEXKIy HHTETPUPYEMOCTBIO U
OTPaHUYEHHOCTBIO.

128. IHTerpupyeMocTb pa3phIBHBIX ()YHKIIHH.

129. Yetbipe OCHOBHBIX CBOMCTBA MHTErpaja. HTerpagbHas Teopema o CpeIHEM.

130. CBeneHue ABOMHOIO MHTErpaja K IOBTOPHOMY.

131. CBenenue KkpaTHOr0 UHTErpajia K IOBTOPHOMY.

132. 3ameHa nepeMeHHbIX B IBOIHOM UHTETpalle.

133. Onpenenenue HecCOOCTBEHHOTO KpaTHOTO HHTETpaia. HecoOCTBEHHbIE MHTETPAJIbI OT
HEOTPUIATEILHOW (PYHKIIUU.

Hecob6cTBeHHBIN KpaTHBIA MHTErpajl CXOAUTCS TOTa U TOJIBKO TOT/1a, KOT/Aa OH aOCOJIFOTHO
CXOJUTCSL.

135. JInuHa KpuBOH. AJIMTUBHOCTD JUIMHBL. BeruncnutensHast popMyia JUist JUIMHBI
HenpepbIBHO auddepeHunpyemMoii KpuBoii.

136. KpuBonuHeliHble HHTETpalbl IEPBOTO POja U UX CBOWCTBA. BeruncnurensHas ¢popmyna.
137. KpuBonuHeitHbIE HHTETPAJIbl BTOPOTO pOJia M X CBOKMCTBA. BrruncnurensHast popmyia.
138. ®opmyna ['puna.

139. YcnoBus HE3aBUCUMOCTH KPUBOJIMHEMHOIO UHTETpalia OT IIyTH HHTETPUPOBAHUSL.
Kpurepuii nonHoro auddepennuana B OqHOCBA3HOM 001acTH.

140. IlepBas kBaaparuyHas popma moepxHocTH. [nomans moBepXHOCTH.

141. Opuenranus noBepxHOCTH U €€ kpast. KycouHo-rinaaxue moBepXHOCTH.

142. [loBepXHOCTHBIE MHTErPajIbl IEPBOIO U BTOPOro poja. BeruncnurenbHble (POPMYIIBL.
143. ®opmyna Croxca.

144. BexTtopHas TpakToBka opmyinbl Ctokca. ['eoMmeTpuueckoe onpeeneHre poropa
BEKTOPHOTI'O MOJIS.

145. ®opmyna ["'aycca-OcTporpaackoro, €€ BEKTOpHasi TpaKTOBKa. I 'eomeTpuueckoe
OIpEEIIEHNE TUBEPTEHIIMA BEKTOPHOTO MOJIS.

146. [lonunuHeiHble aHTHCUMMETpUUYHBIE (hOopMbl. BHemHee npousseneHue GopM U ero
CBOMCTBA.

147. Audpdepenunansabie GopMbl. Onepanyy BHEIIHETO AU PEepeHInpOBaHUs U TIepeHoca
¢dopm, ux cBoiicTaa.

148. Tlonsitue MmHOTOOOpa3us. OpueHTalus MHOT000pas3us 1 ero kpas. UHrerpupoBanue
muddepeHManbHbIX (opM Ha MHOrooOpasuu. Odmas Gopmyna Ctokca (0€3 10Ka3aTeNIbCTBA).



