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1. IlepeyeHbp KOMIETEHUMH, ¢ YKa3aHHEM 3JTanoB HX (POPMHPOBAHUSA B MpoLecce
0CBOeHHs1 00pa30BaTeJIbHOI MPOrpaMMBbl.

[Tpr oCBOCHWU IMCUMIUIMHBI (MOJYJIs1) KOMIICTEHIIMH, 3aKPEIUICHHBIC 32 HEU, PeaTn3ylTCs
nmo temaMm (paszzenaMm) JUCHUIUIMHBI (MOIYJs), B ONPEIEICHHOW CTeNeHU (TMOJHOCThIO WM B
OTOBOPEHHOW YaCTH) U Ha ONPE/ICICHHOM dTare

Tabmumal.

Hepeqeﬂb KOMIIeTEeHIIIi ¢ YKa3aHUuEM I3TaIoB UX (l)OpMHpOBaHHH B IIpouecce 0OCBOCHUs

o0pa3oBaTeJIbHOM MPOrPaMMbI

Kon HanmenoBanue WNHpukaTop noctukeHus B pesynbrare ocBoeHUA
KOMIIETEH- KOMIIETEHITHH KOMIETEHIINH JTUCIUIIMHBI 00yJaroImuics
117011 JIOJKEH.
VK-6 Crnioco6en ynpasnsats| YK 6.1: Hcnonb3yer 3HaTh:
CBOMM BpPEMEHEM, WHCTPYMEHTBI U METObI Ienu u 3a7auy HayYHBIX
BBICTpauBaTh U yIpaBJICHHS BpEMEHEM TpU UCCIIEIOBaHMII 110
pean30BbIBaTh BBINIOJIHEHUM KOHKPETHBIX 33/1a4,| HampaBlIEHUIO
TPACKTOPHIO MIPOEKTOB MPU JOCTUKECHHUH JesITeNbHOCTH, Oa30BbIC
caMOpa3BUTHUs Ha MIOCTABJICHHBIX LIEJIEH; MPUHIUIB B METOJIBI MX
OCHOBE TIPUHIIATIOB VYK 6.2: Onpenensier OpraHu3ali; OCHOBHBIC
o0pa3zoBaHus B MIPUOPUTETHI COOCTBEHHOM HWCTOYHUKHU HAYYHOM
TE€YECHHE BCEH )KU3HU | JeATeNbHOCTH, TMUHOCTHOTO uH(popManuu U TpedoBaHUs
pa3BUTHA U TPO(ECCUOHATIBHOTO | K MPEICTABICHUIO
pocra. MH(OPMAIMOHHBIX
VYK 6.3: OuenuBaet TpeOOBaHus | MaTepuanos; CIOCOOBI
PBIHKA TPyJa U MPEUI0KEHUS OIIpe/IEIICHNUS BUAOB U TUIIOB
00pa3zoBaTeNbHBIX YCIYT JJIS po¢eCCHOHABHBIX 3a]1a4,
BBICTPaUBaHUS TPACKTOPHH CTPYKTYpUPOBAaHHUE 33]a4
COOCTBEHHOTO Pa3IMYHBIX TPYIIIL,
po(heCCUOHATIBHOTO POCTA; (bopMyIMpOBKa U3BECTHBIX
VYK 6.4:Ctpoutr YTBEPKACHUM, CIEICTBUMN U3
poeCCHOHATIBHYIO Kapbepy U | HHUX
OIIpEACIISET CTPATETHUIO YMmers:
npodeccuoHabHOro pa3Butust; | CocTaBisATh OOIIMIA IJIaH
paboThI 10 3a/1aHHOM TeMe,
npearaTb METOIbI U
croco0bl 00pabOTKH
Pe3yNbTaTOB, IPOBOIUTH
UCCIIEIOBaHUS 110
COTJIACOBAaHHOMY C
PYKOBOJUTEIIEM IUIAHY,
MPEJICTaBIATh MOTYy4EHHbIE
pe3ysbTaThl, BRIOMPAThH
Haubozee 3 pexTUBHBIE
METO/Ibl PEIIEHNS OCHOBHBIX
THUIIOB 33/1a4,
BCTPEYAIOLIUXCSI B
MaTeMaTHKe.
IK-1 (Crioco0eH orpeneuTh | 3HaeT: 0COOEHHOCTH Brnanerts:
oOuIre Gopmbl U COBPEMEHHOTO 3Tamna pa3BUTHUS CHUCTEMaTUYECKUMU




3aKOHOMEPHOCTH
OTIEIbHON
IpeIMETHOM 00JIacTH

00pa3oBaHMs B MUPE, 3TAIIbI
pa3BUTHS MATEMaTUKH.

YMeeT: cucTeMHO aHAIM3UPOBATh
TH(GOPMAIUIO, COITOCTABIIATS,
1e71aTh BBIBOIBI.

Braneer: coBpeMEeHHBIMU
METOJaM1, METOIOJIOTHEH
Hay4YHO-UCCIIEIOBATENbCKON
1IeATEIbHOCTU B 00J1aCTH
MaTeMaTHUKH, TEMOHCTPUPYET
MOHUMAaHUE OOIICH CTPYKTYPHI.

3HAHUSIMH 10 HATPABJICHUIO
NeSTeTbHOCTH;
yryOJIeHHBIM 3HAHUSMU TI0
BBIOpPAHHOM
HaIpaBICHHOCTH
MOJITOTOBKH, 0a30BBIMHU
HABBIKAMU TIPOBEICHUS
HAYYHO-HCCIIEIOBATEIIbCKUX
paboT Mo mpeIoKEHHON
TeMe.

OIlK-1

Crocoben
MIPUMCHSI T
(dbyHIaMeHTAIbHBIC
3HAHUA,
MOJTyYCHHBIC B
obnactu
MaTeMaTHYECKUX
WJIA €CTECTBEHHBIX
HayK, U
HCIIOJIb30BAaTh X B
podeccuoHaIbHOM
IEeITEIbHOCTH

3naer: MeTo/ibl
UCCIIEJOBaHMS,
MIpUMEHSEMbIC B
MaTeMaTUYeCKOM aHaJlu3e,
KOMILJIEKCHOM U
(GyHKIIMOHATILHOM aHAIM3E,
anredpe, aHaTUTHYECKON
T€OMETPUHU U TOIIOJIOTHH,
nuddepeHIaTbHBIX
YPaBHEHUSX, TUCKPETHOU
MaTeMaTuKe 1
MaTEeMaTUYeCKOU JIOTUKE,
TEOPHUH BEPOSTHOCTEM,
MaTeMaTUYECKON
CTaTUCTUKE M CIy4alHBIX
nporueccax, YUCJICHHBIX
METOJIaX, TEOPETUUECKOU
MEXaHUKeE.

VYwmeer: [Ty6nnyno
JIOKa3bIBaTh U OOBIICHATH
byHaaMeHTalbHbIE
pe3yibTaThl B
COOTBETCTBYIOLINX
paszenax MaTeMaTHuKH.

Bnaneer: HaBoikamu
CTpPOTOro JI0Ka3aTeIbCTBA
YTBEPXJACHUI B 00J1aCTH
MaTeMaTH4eCKOro aHaJIN3a,
KOMIUJIEKCHOTO U
(GYHKIIMOHAIBHOTO aHaAIN3a,
anreOphl, aHATUTHIECKOM
reOMETpPUH,

g hepeHIanbHOMI
TE€OMETPHUHM U TOTIOJIOTHH,
Qg depeHIraIbHbIX
YpaBHEHUH, JUCKPETHOMN
MaTeMAaTHUKE U
MaTeMaTH4eCKOM JIOTHKH,
TEOPHUH BEPOSTHOCTEN,




MaTeMaTH4eCKOM
CTAaTUCTUKE U CITy4alHBIX
MPOIIECCOB, YUCICHHBIX
METOJ/IOB U TEOPETHUECKOM
MeXaHHUKE.

2. Onucanue mokasarejeii u KPUTEPUECB OUCHUBAHUA KOMIIETEHIIMH Ha P a3 INIHbIX
dTamax ux (l)OpMHpOBaHI/Iﬂ, OIIMCAHUE IIKAJ OHCHUBAHUA

Tabnuua 2.
ComnocrapiieHUe HIKAJ OLleHMBAHUS
4-6amnpHas | OTIMYHO Xoporo Y noenerBopuTenbHO | HeynoBneTBOpUTENbHO
IKasa (moBbIIEHHBIN | (0a30BBIN (moporoBbIit (YpoBeHb He
(YpoBeHb YpOBEHB) YpOBEHB) YpOBEHbB) copMHpOBaH)
OCBOEHUS)
100- 91-100 81-90 61-80 0-60
OasibHas
mIKasna
bunapnas 3auTeHo He 3aureno
mIKasna
Tabnuna 3.

OIIEHI/IBaHI/Ie 0TBETA HA BOIIPOCHI MO TeMaM JIJId YCTHOI0 OImpoca

4-6annpHas 1mKaia (YpoBeHb

OCBOEGHHUS)

IToka3zaTenn Kpurepun

OTnuyHO (MOBBIIEHHBIN

YpOBEHB)

- [TorHOTA M3I0KEHUS CTyeHTOM J1aH MOJIHBIN, B

TECOPCTUUCCKOTO MaTCpuralia, JIOTHYECKOH
IOCICI0BAaTCIbHOCTHU

- [IpaBusIbHOCTD W/HITH N
pa3BEpHYTHII OTBET HA

apryMeHTUPOBAHHOCTh .
MIOCTABIICHHBIN BOIIPOC, TAE
N3JI0KCHUA
OH TPOJIEMOHCTPUPOBAI
MOCJIEI0BATEIBHOCTD
( . A 3HaHUA IpeaMETa B IIOJTHOM
efCTBUI); .
A ); o0beMe yueOHOM
- CaMOCTOSATENBEHOCTD HPOrpaMMBl, T0CTATOTHO
oTBeTA; TyOOKO OCMBICTHBAET
TVCIUTUTAHY, TIPUBOTUT
- Kyznbrypa peun. COOCTBEHHBIE TIPUMEPHI T10

npobiemMaTuke
MIOCTaBJIEHHOTO BOIIPOCA




Xoporto (6a30BbIi YPOBEHB)

CryneHToMm na”
pa3BEpHYTHIN OTBET HA
IOCTaBJIEHHBIN BOIPOC,
MPUBOJIUT MPUMEPHI, B
OTBETE MPUCYTCTBYET
CcBOOOHOEC BIaJCHUE
MOHOJIOTUYECKOH pPeublo,
JIOTHYHOCTH U
MIOCJICIOBATEILHOCTD
otBera. OgHaKo
JIOTTYCKaeTCsl HETOYHOCTH B
OTBETE.

Y 10BIETBOPUTEIBLHO
(MOpOroBbIN YPOBEHD)

CryaeHTOM J1aH OTBET,
CBH/JICTEIbCTBYIOINN B
OCHOBHOM O 3HAHUU
MIPOLIECCOB U3y4aeMOI
JHUCIUTLIMHEI,
OTJINYAIOINICS
HEJ0CTAaTOYHOU TITyOUHO U
MIOJTHOTOM PACKPBITUS TEMBI,
3HaHHEM OCHOBHBIX
BOIIPOCOB TEOPHH,
HEJIOCTATOYHBIM YMEHHEM
JaBaTh apryMEHTUPOBAHHbIE
OTBETHI U IPUBOUTH
IpUMEPBI, HEAOCTATOYHO
CBOOOIHBIM BIIaJICHHEM
MOHOJIOTHYECKOU peYbIo,
JIOTUYHOCTBIO U
I0CJIEJOBATEIILHOCTHIO
OTBETA.

HeynosnerBoputensHO
(YpoBeHb HE CPOPMUPOBaH)

CTylleHTOM J1aH OTBET,
KOTOPBIN COAECPKUT Psifg
CEpPBhE3HBIX HETOYHOCTE,
0OHapy>KUBAIOIINNA
HE3HaHUE IPOLIECCOB
H3y4aeMOH IPEeIMETHON
00J1aCTH, OTINYAIOLIHIACS
HErJyOOKHUM PacKpbITHEM
TEMBbI, HE3HAaHUEM OCHOBHBIX
BOIIPOCOB TEOPHUH,
HEYMCHHEM J1aBaTh
apryMEHTHPOBAHHBIE
OTBETHI, CJIA0bIM BIIaICHUEM
MOHOJIOTMYECKOU peyblo,
OTCYTCTBHEM JIOTUYHOCTHU U




IMOCJIEI0BATEILHOCTH.
CryzaeHT He ciocoOeH
OTBCTUTH HA BOHpOCBI JAXKE
HpI/I JOINTOJIHUTCIIbHBIX
HaBOIAIIUX Bonpocax
MpernoaBaTels.

Tao0mnuua 4.

OueHnuBaHune NOAroTOBKH pedepaToB

4-GannpHas 1mKana (YpoBeHb
OCBOCHMUS)

Iloka3arenn

Kpurepuu

OTan4HO (MOBBIICHHBIN
YpOBEHB)

Xoporo (0a30BbIil ypoBeHb)

- [TotHOTA M3JI0KEHUSI
TEOPETHUUECKOT0 MaTepuara;

- [IpaBuABHOCTH W/MIH
apryMEHTHPOBAHHOCTh
U3JI0KCHUS
(mocnenoBaTeIbHOCTD
neicTBuil);

- CaMOCTOSTEILHOCTD
OTBETA;

- Kynberypa peun.

BBITIOJTHEHBI BCE TPEOOBAHHUS
K HAITUCAHWIO ¥ 3aIUTE
pedepara: 0003HaUEHA
npobsema 1 000CHOBaHa e
aKTyallbHOCTb, CAENIaH
KpaTKUi aHallu3 pa3iInuHbIX
TOYEK 3pCHUS Ha
paccMaTpuBaeMyto
po0GsieMy U JJOTUYHO
M3JI0’KE€HA COOCTBEHHAs!
NO3UIHS, CPOPMYITHPOBAHBI
BBIBO/IbI, TEMa PACKPHITA
MOJTHOCTBIO, BBIIEPIKAH
00BEM, COOJIIOIEHBI
TpeOOBaHUS K BHEIIHEMY
0(OPMIICHHUIO, TaHBI
MIpaBWJIbHBIE OTBETHI HA
JIOTIOTHATEIHHBIC BOTIPOCHI

OCHOBHbIE TpeOOBaHUS K
pedepaty u ero 3anure
BBITIOJTHEHBI, HO TIPU STOM
JONYILIEHBbI HEAOUETHL. B
YaCTHOCTH, UMEIOTCS
HETOYHOCTHU B U3JIOKEHUU
Marepuana; OTCYyTCTBYET
Joru4ecKast
MOCIIEI0BATEIHHOCTD B
CYXICHUSIX; HE BbIJIEpPKaH
00BéM pedepaTa; UMEIOTCS
yITyIIeHus B 0QOpMIICHUY;




VY 1OBJIETBOPUTEIHLHO
(TIOpOrOBBIN YPOBEHbD)

HeynoBneTBopuTenbHO
(ypoBeHb He chOpMHUPOBaH)

Ha JOIMIOJTHHUTCIIBHBIC
BOIIPOCHI IIPpH 3allIUTE JaHbI
HCITIOJIHBIC OTBCTHI

MUMEIOTCSI CYIIIECTBEHHBIC
OTCTYILJICHUS OT TPeOOBaHMIA
K pedepupoBanuio. B
YaCTHOCTHU: TeMa OCBEIIICHA
JIMIIb YaCTHYHO; TOMYIICHBI
(hakTHUECKHE OMUOKHU B
coJiep;kaHuu pedepara uimu
IIpU OTBETE Ha
JIOTIOJTHUTEIIBHBIE BOITPOCHI;
BO BPEMSI 3alUThI
OTCYTCTBYET BBIBOJ

Tema pedepara HE pacKpbITa,
oOHapy>KuBaeTcs
CYILIECTBEHHOE
HETMOHUMAaHue MPOOIeMBbI

Ta0mnuua 5.

OneHuBaHue OTBETA HA 3a4eTe

4-0annpHast 1IKaia
(YpoBEHB OCBOCHHS)

«3auTeH

Tlokazarenu

Kpurepun




OTnu4HO (TTOBBIICHHBIN
YPOBEHB)

Xoporo (6a30BbIif
YPOBEHB)

- IlonHoTa N3n0XEeHU
TEOPETUUECKOTO MaTepuaa;

- [IpaBWiIBHOCTD W/WITH
apryMEHTHPOBAHHOCTh
W3JIOKEHUS
(TmocnenoBaTeIbHOCTD
NENCTBUI);

- CaMOCTOSTENLHOCTD OTBETA,

- KynbsTypa peun.

BBITTOJIHEHBI BCE
TpeOOBaHUS K
HAIKMCAHUIO M 3aIITe
pedepara: o603HaUCHA
npobiieMa u
o0ocHOBaHa e¢
aKTyaJbHOCTb, ClICJIaH
KpaTKUM aHaIu3
Pa3IMYHBIX TOUYCK
3peHHs Ha
paccMaTpuBaeMyro
npobJIeMy 1 JOTHYHO
M3JI0KEHA COOCTBEHHAs
MO3HIIHS,
cOpMyYIHPOBAHBI
BBIBOJIbI, TEMA
pacKphITa MOJTHOCTHIO,
BBIZICP’KaH 00BEM,
COOJIIOIEHBI
TpeOOBaHUS K
BHEIITHEMY
odopmIIeHHIO, TaHBI
MPaBUJIbHBIC OTBETHI HA
JIOTIOJTHUTEIIbHBIE
BOTIPOCHI

OCHOBHbIE TpeOOBaHUS
K pedepary u ero
3aIUTE BBIIIOJIHEHBI,
HO IIpH 3TOM
JIOMYIIEHBI HETOYETHI.
B gacTHOCTH, HMEIOTCS
HETOYHOCTH B
U3JI0’KEHUU MaTepuana;
OTCYTCTBYET
Joru4eckas
MIOCJIEI0BATEIBHOCTD B
CYXJICHUSX; HE
BbIJIEpKaH 00bEM
pedepata; uMerOTCS
yIyLIIeHUS B
oopMIIEHUH; HA
JIOTIOTHUTEIIbHBIE
BOIIPOCHI ITPH 3aILUTE
JIaHbI HETIOJIHbIE
OTBETHI




ablrwn

LN

10.
11.
12.

VY 10BII€TBOPUTEITHHO
(TTOpOTOBBIN YPOBEHB)

HeynosnersopurensHo
(YpoBeHb He
chopMHUPOBaH)

«He 3auteno»

UMEIOTCS
CYIIECTBEHHbBIE
OTCTYILJICHUS OT
TpeOoBaHUI K
pedepupoBanmio. B
YAaCTHOCTHU: TeMa
OCBeIIICHA JIUIIIb
YaCTUYHO; JTOMYIECHBI
(hakTHYEeCKHEe OMUOKH
B COJICP)KaHUU
pedepara wnu npu
OTBETE Ha
JOTIOTHUTEIIbHBIC
BOIIPOCHI; BO BpeMsI
3aIIUTHl OTCYTCTBYET
BBIBOJ]

TeMa pedepara He
packphiTa,
OOHapyKUBaCTCs
CYIIECTBEHHOE
HETMIOHUMAaHUE
POOJIEMBI

3. TunoBble KOHTPOJbHbIC 3aJaHUS, HeEOOXOAMMBbIEe JI1 OUECHKH 3HAHWI, YMEHHI,
HABBIKOB M (WJM) ONBITA [IeATEJbHOCTH, XAPAKTEPH3YIOIIMX 3TANbI
KOMIIETEHIIMIi B MpoLecce OCBOCHUSI OCHOBHOH mnpodeccnoHalbHOI 00pa3oBaTeIbHOM

NPOrpamMmbl

BOl'lpOCLI AJIS1 OHCHKH KaYeCTBAa OCBOCHUSA JUCIHUIIJIMHBI

OmnpeneneHnne MHOXECTBA, MOJIMHOKECTBA. MHOXKECTBO, OTpaHMYEHHOE CBEpPXy (CHM3Y), MPOCTO

OTpaHUYEHHOE.
Omnpenenenne TOUHOM BepxHeH (HUKHEH) TpaHU MHOXKECTBA.
Omnpenenenue NpocToil, CI0KHOM, 00paTHON (YHKIINU.
Omnpenenenye 4eTHON, HEYETHON U EPUOANYECKON (PYHKIINH.

Omnpeznenenue Bo3pacTaollell, yObIBaroIei, CTPOro MOHOTOHHOH (DYHKIMM B TOYKE, Ha OTpeE3Ke

[a.b]

CrniocoObI 3a1anus QyHKIUH.
Onpenenenue NoCiIeJ0BaTEIbHOCTH.

Omnpenenenue nociaea0BaTeIbHOCTH, OTPAaHUYEHHON CBEPXY (CHHU3Y), IPOCTO OTPaHHUUEHHOM.
Omnpenenenne 6eckoHeuHO OombIoN (0. 6.) TOCTET0BATENBHOCTH (OECKOHEUHBIH MPeae).
Onpenenenne 6€CKOHEYHO Mol (0. M.) TTOCIIeIOBATEILHOCTH (HYJICBOM Mpe/en)

JlokazaTh TeOpeMy 0 CyMMe JIBYX 0.M. IOCIIEIOBATETLHOCTEH.
JlokazaTh TeOpeMy O Pa3HOCTH JABYX 0.M. IMOCJIEIOBATEIbHOCTEH.

13. loxazaTths TeopeMy 00 OrpaHHUEHHOCTH JBYX 0.M. OCIEI0BATEIbHOCTEH.
14. JlokazaTh TeOpeMy O MPOU3BEACHUH 0.M. Ha OTPAHUYCHHYIO TMOCIIEA0BATEIIBHOCTD.
15. lokazath Teopemy o nepexoze 6.M. B 0.0 mociuenoBaTeIbHOCTh U HA0O0POT.

16.

OrnpezeneHne CXOISIIeHcs MOCIeA0BaTeIbHOCTH (KOHEYHBINA MPEIE).

(popmupoBanus



17
18
19
20
21

22.

23.

24.
25.
26.

217.

28.
29.
30.
31.

32.
33.
34.
35.
36.

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

48.

49.

50.
ol

52.
53.
54.
55.

56
57

. JlokazaTh OCHOBHYIO TEOPEMY O CXOJSIIEHCS TOCIEeI0BATEIILHOCTH.

. Jlokazath TeopemMy O €AMHCTBEHHOCTH TIpejiesia CXOAIIEHCS TTOCIIeI0BATEILHOCTH.

. Jlokazath TeopeMy 00 OrpaHUYCHHOCTH CXOJSIIEHCS MOCIeIOBATSIILHOCTH.

. Jlokazatp TeopemMy 00 apuPMETHIECKUX TCHUCTBUAX CO CXOMAIIMMHUCS ITOCICI0OBATEILHOCTIMH.
. JloctatouHbie yCJIOBHS OTCYTCTBUS MPEeIia MOCIe10BATEIbHOCTH.

OrnpezesieHne pacxoIsIencs Mocie10BaTeIbHOCTH.

0 bontar )
Jlokazarb OTCYTCTBHUE IIpEENa NOCIEI0BATENLHOCTH (_ 1) ’{2 }’ sin En 14 COS En

Omnpenenenue Bo3pacTaroleil, yopIBaroIiel, CTpOro MOHOTOHHOM MOCJIeI0BATEIbHOCTH.
OmnpeneneHre HEBO3paCTAOIIEH, HEYOBIBAIOIIEH, MOHOTOHHOM MOCIICIOBATEIILHOCTH.
JlokazaTh TEOpeMY O CXOJUMOCTH MOHOTOHHOM OIpaHUYEHHOMN MOCIeI0BATEIbHOCTH.

1 n
TeopeMa 0 CXOAMMOCTH MMOCJIICA0OBATCIBHOCTHU 1+ _j

Jlokasate TeopeMy O Ipejienie IPOMEKyTOUHON MOCIeJ0BATEIbHOCTH.
Onpenenenre KOHEYHOTO M OECKOHEYHOTO MPEENIoB (PYHKIIUU B TOUKE.
JlocTaTouHble yca0BUS OTCYTCTBUS Npejiena QyHKIHH.

Haiitn npesien ynxman f(x)=sin x, f(x) = cos x, mpu X —> 90,
Onpenenenne 6.M. 1 6.0. yHKIIMH B TOUYKE.

Onpenenenue 6.M. QyHKIUN OAHOTO MOPSAIKA.

Onpenenenyue SKBUBAJICHTHBIX 0.M. (QYHKIIH.

Onpenenenue 6.M. pyHKIUHU 00Jiee BEICOKOTO MOPSAIKA MAJIOCTH.

CaoiicTpa 3Hauka o ( ).

Omnpenenenue 6.0. GyHKIMI OJHOTO MOPAIKA POCTA.

Onpenenenue 6.6. GpyHKIMM G0JIee BEICOKOTO MOPsAKA POCTa.

JlokazaTh mepByr0 TEOPEMY O CYIIECTBOBAaHUH Tpeiesa GYHKIIUA B TOUKE.
Teopema 00 apudmeTndeckux JeHCTBUAX C mpeaenaMu (QyHKIHHA.
Omnpenenenne 0THOCTOPOHHUX (IIPaBOTO U JIEBOT0) MPEesIoB (YHKIIUU B TOUKE.
Bropas Teopema o cyiiecTBoBaHUU npesena QYHKIMU B TOUKE.

Jlokazate TeopeMy 00 apuMeTHUECKUX AEUCTBUSAX C HENIPEPHIBHBIMU ()YHKIUSMU.
Jloka3aTh nepBbIi 3aMevaTeIbHbIN TPEAe.

Jloka3aTh BTOpOM 3aMedaTeIbHbIN Ipeae.

Tabnuna 5KBUBaNIEHTHBIX (QYHKIUH.

[TepBoe u BTOpOE OnpeseneH st HenpepbIBHOW (YHKIIUU B TOUKE.

HccnenoBaTh Ha HEMPEPHIBHOCTE QYHKIHMIO Y = Sin nX,y =cosnx,y = x>,y =x*,y=e™ npu x e R .

UccrenoBarh Ha HEMPEPBIBHOCTH GyHKIMIO Y = IN X mpu X>0 .

Omnpenenenre oJHOCTOPOHHEH (J1eBOI U IpaBOif) HENPEPHIBHOCTU (DYHKIIMU B TOUKE.
Teopema 0 HEMPEPHIBHOCTH (PYHKIIUU B TOUKE.

Knaccugukaius Touek pa3pbiBa yHKIHH.

HccnenoBaTh Ha HENIPEPHIBHOCTD (DYHKITMH:

1 1 1/x 1 1 1
y=sn—,y=cos—,y=e" ", y=———,Y= arctg —, y = arcctg — B touke x=0.
X X 1+2 X X

Jlokazath TeopeMy O HEMPEPHIBHOCTHU CIOKHOMN (DYHKIIUM B TOUKE.

Omnpenenenue npousBoaHoN GpyHkuuu. Ee reoMmerprueckuii  GU3NUECKUN CMBICI.
YpaBHeHUE KacaTeIbHOW U HOPMaH K rpaduKy (QyHKIIHH.

Onpenenenne nuddepeHunpyemMoit GyHKIUH.

Joxazats Teopemy o auddepeHuupyemMoct QPyHKITHH.

Jlokazate TeopeMy 0 HenmpepblBHOCTH AuddepeHunpyemMoit pyHKIuu.
Onpenenenne nuddepernuana GyHkium.

. JlokazaTh TeopeMy O IPOU3BOIHON CYMMBI U PA3HOCTH JBYX ()YHKIIMH.

. Jlokazath TeopemMy O POU3BOAHON MPOU3BENCHUS IBYX (YHKIIHMN.



58. Jlokazatp TeopeMy O MPOU3BOJHOM YACTHOTO ABYX (DYHKLHUH.
59. Ucxons U3 onpeneneHus, HANTH MPOU3BOIHYIO (O YHKITH

ax

y=x*y=x>y=x"y=sinax,y :sin(axz), y = cosax, y :cos(axz),y —e® y=e* y=2"y=nx
65.Tabnuiia MpoON3BOIHBIX AIEMEHTAPHBIX (PYHKITUH.

66.J/lokazatb TeopeMy O MPOU3BOAHOMN CIIOKHON (PYHKITHH.

67.Jloka3zaTh TeOpeMy O IPOU3BOAHON 00paTHOM (YHKIIUH.

68.Mcxoms U3 TeopeMbl O POU3BOJHON 00paTHON (PYHKIINH, HANTH POU3BOJHYIO (DYHKIIUN
y = arctgx, y = arcctgx, y = arcsin X, y = arccos X.

69.0npenenenre napaMeTpUUECKU 3aJaHHON (DYHKITUH.

70.I1epBast mpon3BOIHAS TTAPAMETPUIECKH 3aJaHHON ()YHKIIUH.

71.0gH0CcTOpOHHME (JIeBas U MpaBast) MPOU3BOIHBIC (PYHKIIMU B TOUKE.

72.TeopeMa 0 CyIIeCTBOBAHUH MPOU3BOIHON (DYHKIIMH B TOUKE.

73.Haiitu npou3BoHYyIO QyHKINU Y = |X|, y=3x*,y =3/x* B TouKe x=0.

74.Jloka3aTh HHBAPUAHTHOCTH (hOPMBI IEPBOro auddepeHIaa.

75.CBotlicTBa nepBBIX TU(HEPEHITNAIOB.

76.Tabnuia nepBeix auddepeHIuanoB.

77.0npenenenne BO3pacTaronieil, yobIBaroIe, CTporo MOHOTOHHON (DYHKIIMH B TOUKE.

78./loka3aTh TeOpeMy O I0CTaTOYHBIX YCIOBHUAX MOHOTOHHOCTHU aAupdepeHuupyemMoil pyHKIuu B
TOYKE.

79.0mpeneneHue ToueK JOKaIbHOTO MAaKCUMyMa, MUHUMYMa, 3KCTpeMyMa (pyHKIHH.

80.okazare Teopemy Pepma (0 HEOOXOAMMBIX YCIOBHUAX dKCTpeMyMa auddepenunpyemoit
byHKIUN).

81.0mpeneneHne CTaiMOHAPHON TOYKH TU(PepeHITpyeMOid () yHKITHH.

82.Jlokazats Teopemy Pounnst (0 Hyne mpou3BOAHON).

83.Jlokazates Teopemy Jlarpanxa (popMyrna KOHEUHBIX TPUPAIICHUT ).

84.Jlokazate TeopeMy Komm (06061meHHas opMyiia KOHEUHbBIX IPUPALICHU).

85.I1paBuo Jlonurans.

86.Dopmyia Teitnopa.

87.Hanucats nepBbie TpH HEHYJIEBBIX WwieHa psaa Teitopa Gynkuuu y = x*,y = x° B Touke
X, =1.

88.Mopmyna MakiopeHa.

89.Hamnucate nepBble TpU HEHYJIEBBIX YieHa psaga MakiiopeHa QyHKIUN
y=(x-1)"y=(x-1y=(x-1.

90./loka3aTb TeOpeMy 0 HEOOXOIUMBIX YCIOBUSAX SKCTPEMyMa () yHKIIMH.

91.0npenenenne KPUTUUECKON TOUKU (QYHKIIHH.

92.Jloka3aTb TEOpeMy O JIOCTaTOYHBIX YCIOBHAX dKCTpeMyMa (PyHKIUH.

93.0Omnpenenenue BIMyKII0# (BOrHyTol) nuddepenupyemot GyHKIUN.

94.Teopema 0 JOCTATOYHBIX YCIOBUSAX BBITYKIOCTH (BOTHYTOCTH) U(depeHIpyeMoit (yHKINH.

95.0mnpenenenne Touku nepernda qudepeHnupyemMon PyHKIUN.

96.HeoOxoaumMble ycaoBHs TOUKHU nepernda auddepeHuupyemMont GyHKIHH.

97.JlocTatouHble yCIOBUS TOUKH neperuda nuddepenmpyemot GyHKIUN.

98.0rmpenenenne HaKJIOHHOU (TIpaBOM, JIEBO) M BEPTUKAIBHON acCUMITOT rpaduka QyHKIHH.

99.Teopema 0 HaKJIOHHOW acUMNTOTE Tpaduka QyHKIUH.

JlomoTHUTETHHBIE BOITPOCHI
Besikas mu nuddepennupyemast pyHKIUS SBISETCS HEMPEPHIBHON?
Bcesikast mu HenpepbiBHas pyHKIUs sBisieTcs nuddepeHmpyeMoi?
Besikas mu nuddepennmpyemas B Touke GyHKIMS UMEET KacaTeIbHYIO K TpauKy B 3TOH Touke?
Bcsikast mu ctanimoHapHasi TOUKa SABJISETCS KPUTHYECKOM?
Besikas mu kputudeckasi TOUKa SBJISETCS CTallMOHAPHON?

agrwNE

KonTpoabHbie padoThI



Kontponbnas padora Ne 1. Berauciaenue npenesnos.

Mart. AHanus. Nol

Bbluncants npeaensl:

i x2+x+1)
xlinoo X2 +1
1)

o b-Vxn(

2) * x*—2x3+2x? —2x+1

1

im (cos 27zx )9

3) x—1

2

XS+2X+1

_31+x
In (3x2 - 2)

3

lim
4) x—>-1
1+ xsin x =1

lim >
5) x—0 X

Mart. AHann3. No2
Bblumcantb Npegensl:

lim (5x _4)ctg(xfl)

1) X—1

_ In(x —2)
lim —; >
2) x—>3 X°—3X°+Xx—-3

3/26+ x —3/28—x

3) I!(T X—\/;
2/cos2ax —1

sin?(x-1)

lim
4) Xx—1

i (x3+x+ljX
im| ——5——
5) X—00 x°+1

Kontponbnas pabota Ne 2. [IpousBogHas GyHKIHH.

Mat. AHanmn3. Ne3

Bbluncantb npegensi:

- ( tg X jctgx
lim | —
1) x—0 \ SIN X

iim (3—\/x+7)

2) *2 X —2x*+4x-8

_ In(4*-3)
|)!Il’]1 tg(X —1)

{/cosx —1

lim
4) x—0 In cos 2x

i 2x2 +3x-1)
Tl 2x2 —3x -1

3)

Mart. AHanus. Ne4

Bbluncnntb npegensi:

lim L+ In(x+1)—In x)*

1) X—>00

tg(x —2) In(x —1)
2) o2 X' —8x*+16

et a1
fim ~———

3) x-1 SN 71X

l V7+x-2
4) !(Erll 2—-JX+3

1

Iim(4x+x)s"”

5) x—0




Mart. AHanu3. Nel

In(3x+2)
, o a/_3
1) Haiitv npoussogHyto ¥ y = tg( X )

! 4

’

2) Haiitn npounsBogHble X I XX or bYHKUMM y=Yy(X), 3aaHHOMN NapaMeTPUYECKHM:

X = e_Zt(Z—tZ), y =e‘2t(t2 +2t);

!

Y Y

3) Halit npownsBoaHble , OT GYHKUMM y=Y(X), 3a4aHHOW

2 2 _ X
HessHo: Y —2Iny-x"=2e ;

VL OR < \o2
lim——— Ilm( j

2 -
4) BblumcauTb cneaytowwme npegensl: X0 4x . x—0 \SIN X

Mart. AHanus. No2

ctg(3x+2)
. 5/,2
1) Haiitv npoussoghyio Y : y = th( X )

!

Y Yo

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

x =5t + ctg(5t) y =5t —tg(5t) .

’

2) Haitn npounsBoaHble

!

Y Yo

3) HaliT npowussoaHble , OT GYHKUMM y=Y(X), 3a4aHHO

3 - _ -
Heasro: ¥ X+ In(sin x) =sin y ;

. In(cos(4x)) . tg X )x2
I m NG lim sin X
4) BbluMcAnTb cnegyoume npegenbl:  x—0 X ;X0

Mart. AHann3. Ne3

In(5x+2)
, . 7/.3
1) Halitn npowssop,Hyroy : y = COS( X )

! 4

’

. X XX o
2) Havit nponsBogHble ) oT PYHKLMM y=Y(X), 3a4aHHOIN NapameTpUUECKu:

x = 2t —sh(2t) y=2t-ch(2t).

! "

o X XX o
3) HaitlTn npounsBoaHble , oT GYHKLMM y=Y(X), 3a4aHHOM HEesIBHO:




y>x +In(cos x)=cos y .

I x* —sin x> |im (t9 X)thX
Im 6 xo

4) BbluncanTb cnegytowme npegenbl:  x—0

’

Mart. AHanus. Ne4

th(3x+6)
vy =ctglhx)

!

Yy Y

2) Haiitn nponsBoAgHble , oT PpYHKLMM y=Y(X), 3a4aHHOIN NapameTpUYECKu:

1) HaitTn nponsBoaHy

’

x=echt y=e'sht

’

yr y”
3) Haittn npoussogHbie * %, XX ot bYyHKUMM y=y(X), 3a4aHHOMN HEABHO:

2y% +In(sin x)=xcos y .

2
|im Xtgx—sin“ X |im (In(ex+e))ctgx

2
4) BbluncanTb cnegylolwme npegenst: X0 5X ; x=0

’

KonTponbnas padota Ne 3. ludpdepenunan GyHKIMHU U TPOU3BOHAS BBICIIETO MOPSIIKA.

Mart. AHanus. Nol

y — tg (W)In(3x+2) |

’

1) Havitu guddepeHuman dy:

2
2) Haittn nponssoanyio y: ¥ = (2x" +x)In(2x +1) ;
3) Pa3nokuTb GYHKLMIO MO LENbIM HEOTPULATENbHBIM CTEMNEHAM AByuneHa X T 2 [l0 4eTBepToro
y =sin (6 -2x)

YyneHa: .

4) Pa3noxuntb N0 UenbiM HeOTpULATEIbHbIM CTEMEHAM nepemeHHoﬁ X:

; 2cos(x?)-2

=3/ i ‘ Zi 10 y=I 4
y=yl+sinix founeHacX X

X12
; [0 uneHac .




Mart. AHanun3s. No2

y— th(sx/x—z)ctg(3x+2) |

’

1) Haitn guddepeHuman dy:

2
2) Haittv npoussogyto y©°0: y = (3x" +2x)cos(3x +2) ;
3) Pa3noXnTb GYHKLWMIO MO LIENbIM HEOTPULATE/IbHBIM CTEMNEHAM ABydneHa X ~ 2 [0 YeTBepToro

1

y:?’\/x 6

YyneHa: .

4) Pasnoxntb no uenbim HeoTpnuyaTeibHbIM CTENEHAM HEDEMEHHOﬁ X:

2
e’ -1
=3/ ‘ zi 8 y:In 2 4
y COS{X founeHacX ; X founeHac X .

’

Mart. AHanms. No3

B (7 3 )In(5x+2)
Y = COS\V X )

’

1) Haiitu guddepeHuman dy:

— 2 1
2) HanTu npounsBogHyto y(mo): y = (3x" +X)sin( 3x +1),'

3) Pasnoxuntb d)yHKLI,MPO no uesibim HeoTpuuaTesibHbIM CTeENEHAM OBYy4Y/1€HA X+3 A0 4YyeTBepToro

y =In(1-2x)

YyneHa: .

4) Pa3noxuntb Mo UesbiM HeoTpULATeIbHbIM CTEMEHAM nepemeHHoﬁ X:

., Bsin (x?)-6x?

=1 ‘ 3i 12 y=| 6 8
y COS{X pouneHacX ; X founeHac X .

Mat. AHanus. Ned

y = ctg (%)th(sxw) |

’

1) Haittn guddepeHumandy:

0. Y = (5x + x?)2®

’

2) Haiit nponsBoaHyto y

3) Pa3nIoKnTb GYHKLMIO MO LENbIM HEOTPULLATE IbHBIM CTEMEHAM AgydieHa X ~ 4 00 YeTBepTOoro

YyneHa:

4) Pasnoxuntb no uenbim HeoTpuuyateibHbIM CTENEHAM nepemeHHoﬁ X:

e —2x-1

=4/1— inixsi 15 y=In 2 3
y S pouneHacX ; 2X gouneHac X,

Kontponbnas padora Ne 5. OnpeneneHHbI HHTETPAN U €r0 MPUII0KECHHUS.



Mart. AHanums. Nel
1) Haliti onvHy oyrm Kpusoi

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

npsimoi

<
Xx+ys=<2 , 06bem Tena, Nosy4eHHoro

BpalLeHMem aaHHon purypsl BoKpyr ocu Oy,
naowaab NOBEPXHOCTUN AaHHOTO TeNa.
2) Bbluncnmto nnowadb (I)Vll'ypbl, 3a,ﬂ,aHHOI7I
napameTpuyecKku:

x =10(t —sin t)

y =10(1—cost) y=15

(0<x<207z,y=>15)

3) BbluncanTb Naowaab purypbl, 3agaHHoOM

>
B NONSAPHbIX KOOPAMHATAX: rzl+cose ,

r<i.

a
I X C0S 2Xxdx
4) BbluncanTb uHTerpan: ©

Mart. AHanus. Ne2

1) Haliti anvHy ayrv KpuBeon

X*+y?=—6y+2x—6
0

, OTPAHNYEHHOM

o >
npamom Y+X2U H6vem tena, MoJly4eHHOro

BpaLLeHMEM AaHHON GUrypbl BOKPYT OCH

Ox,

nnowWazab NOBEPXHOCTU aHHOTO Tena.

2) Bbiumcauntb naowaas Gurypsl, 3aaaHHoiMi
napamerpuueckn: Y 843 ,

{x =8(t —sin t)

y =8(1— cost)
(0<x<167,y>8-443)

3) BblumcanTb naowanb Gpurypsl, 3aaHHoMN
<3

B NONAPHbIX KoopAMHarTax: | = 35N 3¢

r=1,

4) Bbl4MCAUTb MHTETPAnN:
1

27j %34 —3x2dx
O .

Mart. AHanus. Ne3
1) HailTn AnnHy oyrv KpuBoi

2 2 _ _
X" +y"=2y+6X 6,orpaqueHHoD’1

npsmoit

<
X+y=<2 , 06bem Tena, Nosy4eHHoro

BpallleHMeM AaHHOoW Gpurypbl BOKpyr ocu Oy,
naowaab NOBEPXHOCTU AAHHOTO TE1a.
2) BblumcaunTs naowaas ourypel, 3agaHHoM
napameTpuyecku:
X = 6(t —sin t)
{y =6(L—cost) y=3
(0O<x<127,y>3)

Mat. AHanu3. Ned

1) HailTn AnnHy ayrv KpmBeoi

2 2 _ _ _
X“+y"=4x-8y-16 , OTpaHMUYEeHHOM
npsmoi

—y>
X=y= 8, ob6bem Tena, Noay4eHHOro

BpallleHMeM AaHHOMN GUrypbl BOKpPYr ocu
Ox,

naowaab NOBEPXHOCTU AAaHHOTO TeNa.

2) Bblumncauntb naowaab Gurypsl, 3agaHHoOM

y:12+6\/§

napameTpuyecKkun:

{x =12(t —sin t)

y =12(1—cost)




r<i.

3) Bbluncantb nnowaab purypsbl, 3a4aHHOM

> .
B MOZIAPHbIX KOOPAUHATaXx: r=3sin 4¢,

1
75Ix5\/9—5x3dx

4) BblMMCANTD UHTErPan: 0

(0< x324;r,y212+6\/§)_

3) BbluMcAnTb Nowaab Gurypbl, 3agaHHomM

< .
B MNONTAPHbIX KOOPAUHATaXxX: r<l+sin (D,

r<i.

T
jxsin 4xdx
4) BbluMCAUTb MHTErpan: ©

Konrtponsnas padora Ne 6. DyHKIIMH MHOTHX IEPEMEHHBIX.

MarT. AHanns. Nel
1) Halitv noaHbii auddepeHLmnan BTOporo
2
nopsaka d°u y BTOPY!O YaCTHYIO NPOU3BOAHYIO

7

2
oy oT GYHKUMMU u= f(é’n), roe

E=3x-2y,n7=-3x-2y?

2) Onsa dyHKUmMmM z=2(x) HANTW YacTHble

npon3ssogHble NepBoOro 1 BTOPOro nopAaaka
2x* —3y —22° =5sin(32)

3) BBoaA HOBble He3aBUCUMbIE nepemeHHble,

npeobpa3oBaTb ypaBHEHUS

0°1
OXoy

la_,

+ =
X 0y , ecnu

S==,m=X

4) UccnepoBaTb Ha 3KCTPEMYM

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

Mat. AHanus. No2

1) HaiTtn nonHbii guddepeHuman
BTOpOro

d?u
nopAaKa W BTOPYIO YaCTHYIO
o%u
2 —
npoussogrylo X ot dyrkuum U = f(f,n)’

rAe<§=3x2—2y,77=5y—3x

2) [nst byHKummn 2= 2(%Y) yasim
YacTHble

npon3sogHble NepBoOro 1 BTOporo
nopAagKa

3x* -2y -2z =1In(22)

3) Beoas HOBble He3aBUCKUMblE
nepemeHHsble,

npeobpas3oBaTb ypaBHEHUA

0%z la

XY YO g E= Ve =xY

182_0

4) NiccnepoBaTb Ha SKCTPEMYM
z=e"""(4x+2y*-4)




Mart. AHanus. Ne3

1) Haitv nonHbi guddepeHumnan BToporo

2
nopsaxka 97U 1 BTopyio YacTHY0 NPOM3BOAHYIO

o’u
2 —
oy oT PyHKUMHM u= f(f,?]), roe
E=4x+2y* n=2x-3y
2) Ansa GyHKUMMK z=2(X,y) HAWTM YacTHble
Npon3BOAHbIE MEPBOro U BTOPOro nopaaKa
3x—2y* —3z° = cos (32)

3) BBoasA HOBble HE3aBUCUMblE NepeMeHHble,
npeobpa3oBaTb YpaBHEHUA

o’z 1oz
+——=0
oXoy Yy oX

X
&=2y,n=—
y

, ecnu

4) UccnenoBaTb Ha SKCTPEMYM

z7=e"7(2x-y* +2)

Mar. AHanus. Ne4

1) Haliti nonHbi guddepeHuman

2
sToporo nopsaaka 9 U 1 sropyio yacTHyto

o%u

NPOU3BOAHYIO OXY o T B f(§’77)’
—_3v_ —Ay? _
rae & =3y —-2X,n=4Xx" -6y
2) Lina dymkumn £ = 2(%Y) paitru
YacTHble

Npon3BOAHbIE MEPBOro U BTOPOro
nopsaka

3x? +3y —32% =8z

3) BBoas HOBble HE3aBUCUMblE
nepemeHHble,

npeobpasoBaTb ypaBHEHUSA

o a

> 0
OX oy

, ecnu

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

4) iccnefoBaTb Ha SKCTPEMYM
z=e""7(3x* -6y —6)

KonTponbhas padota Ne 7. [ToBTOpHBIE HHTETpAJIBI.

Mart. AHanus. Nel

J'j xydxdy

1) Bblumcauntb D ,rae D:

X2+yP<2x,x* +y*<2y

2) 3MeHUTb NOPSAAOK UHTEFPUPOBAHUSA

1 WJx 2 axex®
jdxjf(x, y)dy+jdx jf(x, y)dy
0 1 0

0

j j f (x, y)dxdy

3) B aBoiMHOM WHTerpane D
nepemnTu

K NONIAPHBIM KOOPAMHATaM W PaccTaBUTb
npegenbl MHTErpMpoBaHus. D:

Mart. AHanus. No2

” xydxdy

1) Bblunmcautb D ,roe D:

X*+y2<—Ax, x> +y?>4y,y>0

2) U3MeHUTb NOPAAOK UHTErPUPOBAHUSA

e Inx e?  2-Inx

jdxjf(x,y)dy+jdx jf(x, y)dy

jjf(x,y)dxdy

3) B gBOMHOM MHTerpane D
nepemnTu

K NONAPHbIM KOOpPAMHATaM M PacCTaBUTb
npegensl UHTEerpupoBaHus. D:




x> +y?<4x,x<2,y>0 x> +y?<-6y,y>-45 x>0

4) C nomoLLbto L BOMHOTO MHTErPana BbIMUCANUTD 4) C nomoLLLbto ABOMHOIO MHTErpana
naowaab Gurypbl, orpaHUYEHHON NMHUAMM: BbIMMCANUTD
xy=4 y=4x,y=1 naowasab GUrypbl, orpaHNYEHHOM
, .
NIMHUAMM:

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

Mart. AHanus. Ne3 Mart. AHanus. Ne4
J"[ xydxdy .[J' xydxdy

1) Bblumcautb B ,roe D: 1) Bbluncnutb D ,roe D:
X2+ y? <4x,x* +y? <-4y X2 +y?<-2x,x*+y?<-2y,y<0

2) U3MeHUTb NopsoK MHTErpupoBaHna 2) U3meHUTb NopsaaoK MHTErpUpPOBaHUA

2 ¥ 6 V12+4x-x? 5  v10x-x* 10 +/50-5x

[ax[fooy)dy+dx [ £(xy)dy fax  [fOuy)dy+[dx [f(xy)dy

0 0 2 0 0 0 5 0

] £ (x,y)dxdy [] £ (x,y)dxdy

3) B ABOMHOM UHTerpane D 3) B ABOMHOM UHTerpane D
nepenTu nepenTn

K MONIAPHBIM KOOPAMHATaM U PacCTaBUTb K MONIAPHBIM KOOPAMHATaM U PacCTaBUTb
npegenbl UHTErpnpoBaHus. D: npeaenbl UHTerpupoBaHus. D:
x> +y?<2y,y<15 x>0 x> +y?<-2x,x>-15 y=>0

4) C nomoLLbto ABOMHOrO MHTErpPaaa BbIYMUCIUTD 4) C nomoLLbto ABOMHOTO UHTErpana
naowaab GUrypbl, orpaHUYEHHON TMHUAMM: BbIYMCANUTD

y=x"+5 y=5-x,x=2 naowaab Gurypbl, orpaHUYEHHOM

’ ' JMHUAMK:

2

y=x> x=2+y%,y=0,y=4

Bonpocsl Kk 3k3ameHy

1 cemectp

1. Axcuowmsl Ileano HaTypanbHbIX ynicen. Koneunsle MHOecTBa. OCHOBHAs TEOpEMa O KOHEU-HbIX
MHOKECTBaX.

2. CpaBHeHue MHOXeECTB 110 MomHocTH. Teopema Kanropa-bepuuireitna. Teopema Kanropa o
MOIIHOCTH MHO>KE€CTBA IIOJIMHOKECTB. MOITHOCTH KOHTUHYYyMa.

3. AKcHOMBI AEMCTBUTEIBHBIX Ynced. TeopeMbl O TOUYHON BEPXHEN M TOUHON HUKHEHN TpaHH.
[Tpunun Apxumena. TeopeMa 0 IIOTHOCTH PallMOHATIBHBIX U UPPAIIMOHAIBHBIX YHCE.



4. Teopema 0 MOIIHOCTH MHO>KECTBA JEHCTBUTEIbHBIX YHCEI.

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

6. IIpenen uncioBoii nocnenoBareabHOCTH. CBOKWCTBA CXOASILUXCS M1OCIIEI0BATEIbHOCTEN:
€IMHCTBEHHOCTb NPEZEIIa, OTPAHUYECHHOCTh CXOAAIIEHICS OCIEI0BATEIbHOCTH, CBOMCTBO
YCTOMYMBOCTH, IIPEAEI MOAYJIS, IIPEAEIbHBIN IIEPEX0/] B HEPABEHCTBAX, CBOMCTBO JIMHEHHOCTH.

7. CBOMCTBA CXOASANIMXCS MOCIEA0BATEILHOCTEH: TPEAEIbHbBIN MTEpEeX0 B TPOU3BEACHUU U B
YaCTHOM.

8. Teopemsl! 0 npezesne HeyObIBaOLIEH U HEBO3pACTAIOLIEH II0CIE0BATEIBHOCTH.

9. Huco e.

10. Teopema IlITonbna.

11. Teopema o npexnene npomMexyTo4HOU nocieaoBarenbHocTu. [Ipunnun Kantopa o Bi1oxeH-HbIX
OTpe3Kax.

12. Ilpunnun bonbuano-BeiiepmiTpacca o cXoAsILIENCAIOANOCIEN0BATEIbHOCTH.

13. Kputepuit Komn cxoaquMocTu nociie1oBaTeIbHOCTH.

14. Onpenenenue npezena unciaoBor ¢pyakiuu no Komm u no ['eitHe. DKBUBaJICHTHOCTH
omnpenenenuit npenena ¢pynkuuu no Komm u no I'efine.

15. Kpurepuit Komm cymectBoBanus mpesena GyHKINH.

16. HenpepbIBHOCTh (PYHKLIMU B TOUKE U Ha IpoMeKyTke. CBOMCTBA HENIPEPHIBHBIX (DYHKIIMI:
HENPEPBIBHOCTh MOYJIS, JIOKaJIbHAsl OFPaHUYEHHOCTh, CBOMCTBO YCTOMYMBOCTU. ApuMeTHUecKre
olepalyu C HenpepbIBHBIMU QYHKIUAMHU. HenpepbIBHOCTh CI0KHON 1 00paTHOM QyHKIUH.

17. IlepBas Teopema Beiiepmrpacca (06 orpaHH4eHHOCTH HETIPEphIBHOH (pyHKIMH). BTopas
Teopema Beltepiirpacca (0 Han6osbIIeM U HAUMEHBIIEM 3HAaYEHUH).

18. IlepBas u BTopas Teopemsl bosbriano-Komim o mpoMeXyTo4HbIX 3HaU€HUSI HENPEPbIBHON
¢byukun. Teopema o CymecTBOBaHUHM 00paTHON (PyHKIIUU.

19. Teopema Kanropa o paBHOMEpPHOI HENIPEPHIBHOCTH.

20. IonsiTusa npou3BoiHOH, tuddepeHpyeMocty, tudpdepennuana GyHkuuu. ['eomerpruueckuit
CMBICJI TPOU3BOIHOM U nuddepenimana. CpaBHEHUE TOHITHI MPOU3BOIHON 1

T pepeHIpPyEeMOCTH.

21. OnHOoCcTOpOHHKE TPON3BOAHBIE. CpaBHEHHME MOHITUN HEPEPHIBHOCTHU U
muddepentmpyemoctu. Kpurepuit nuddepenmpyemMoct (B TepMUHAX HEMPEPHIBHOCTH

TG depeHIMaTbHO-Pa3HOCTHOTO OTHOILIEHUS ).

22. lnddepennrpoBanue TMHEHHON KOMOUHAIMH, IPOU3BEIEHUS U YaCTHOTO JABYX (DYHKIIMH.

23. lupdepenumpoBanue o6patHoOil U ciaokHONU QyHKIMHU. IHBapraHTHOCTH (hOPMBI 3aITUCH
nepBoro auddepeHiuana.

24. BpIBOJ NPOM3BOAHBIX AJIEMEHTAPHBIX (PYHKIIMH.

25. IIpousBoansle u auddepeHnabl BRICIINX NOPIKOB. BeranciaurenbHas popmya Ui BEICIIMX
muddepeHanoB. Y ciaoBUe HHBAPUAHTHOCTH BRICHINX AU(dEepeHInaaoB OTHOCUTEIBHO 3aMEHBI
[IEPEMEHHOM.

26. ®opmymnsl Jleitoauna (Beiciiee auddepeHnnpoBaHnue MPOU3BEICHUS U CII0KHON QYHKIIUHN).
27. Teopema @epma 06 sxcTpemyMme GpyHkuuu. Teopema [lapOy 0 MpOMEXYTOUHBIX 3HAYCHUIX
IIPOU3BOJHOM.

28. Teopems! Pous, Jlarpanska, Komm.

29. IlepBoe npaswiioJlonurans BEIMUCIEHUS TIPEIETIOB

30. Bropoe npasuiioJlonuTasns BEIYUCICHUS IPEAETIOB

31. MHuorounen Teiinopa. ®opmyna Teitnopa ¢ ocrarounbiM wieHoM B ¢popme Ileano.
EnuHCTBEHHOCTD NpeACTaBiIeHUs (PYHKIIUU MHOTOUICHOM.

32. ®opmyna Teitopa ¢ ocTaTouHbIM YieHOM B popMmax, Komm, Jlarpanxa.

[1sTh OCHOBHBIX pa3zioxeHuit mo gpopmyie Teiopa.

33. UaTepnonsiimonHbii nonuHoM Jlarpanka. O1nieHKa NOrpeHOCTH HHTEPIOJISIIIUH.

34. Kputepuii mocTossHCTBa PYHKITMHU. Y CIIOBHE CTPOTON MOHOTOHHOCTH ()YHKIIUH HA TIPOMEKYTKE.
MOHOTOHHOCTB B TOYKE.

35. JlokaybHbBIC SKCTpEeMyMBbI PYHKITNHU, UX BUABL. HeoOxoaumoe yciioBre JTIOKaTbHOTO AKCTPEMyMa.
JlocraTouHble yCIOBUS JIOKAJIBHOTO SKCTPEMYMa B TEPMHUHAX 1-0i1 MpoU3BOIHOM, 2-01
MPOU3BOAHOM, N-TOH MTPOU3BOIHOM.



36. Beimykibie pyHKIMH, BUBI BBITYKJIOCTH. JJOCTaTOYHOE YCIIOBUE CTPOTOM BBITYKIOCTH
dbyakuun. Paconoxkenne rpaduka BRITYKION (GyHKIIMA OTHOCUTEIIBHO KacaTelIbHOM.

37. HepaBenctBo Hencena. HepaBeHCTBO MEeXy CpeAHUM apu(METHUECKUM U CPEAHUM
re€OMETPUYECKUM.

38. Hepasenctsa lOwnra, I'énbaepa, Komu-bynskoBckoro, MUHKOBCKOTO.

39. Touku nepernba pyakuun. Heooxoaumoe yciaoBue nepernda. Jloctatounoe ycimoBue neperuoa.
Pacnonoxenue rpaduka QyHKIIMH OTHOCHTEIBHO KacaTeIbHOW B TOUKE Meperuoa.

40. ITonsarue 6a3bl. [Tpumepsr 6a3. [Ipenen uncioBoit GpyHkmuu o 6aze. CBoicTBa

(byHKUIMH, IMEIOLNX Tpeaen 1o 0ase.

41. Kpurepuii Komu cymectBoBanus npesena mo 6ase.

42. CuérHo-nopoxnéunsie 60a3pl. [Ipenen I'eitne mo 6a3e. DKBUBAJIEHTHOCTD MTOHATHUH MPeIEaro
I'eitHe u mo Komu B ciyyae cuéTHO-TIOPOXKAEHHBIX 0a3.
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43. Onpenenenne uHTerpana Pumana. MaTerpan Pumana kak npemaen mmo 6a3e. OrpaHu4eHHOCTh
UHTETPUPYEMOI (QYHKIINH.

44. Nnterpanbubie cymmsbl [lapOy 1 ux cBoicTBa: cpaBHeHue cyMM Pumana u JlapOy, cymmbl
apOy kak TouHble TpaHu cyMM Pumana, noseaenue cymm JlapOy npu u3MenbueHun pa3oueHus,
cpaBHeHue cymm [lapOy st moObIX pa3OueHui.

45. Kputepuit unterpupyemMoct Pumasna.

46. HTerpupyeMocTb HenpepbIBHON (GYHKIMHU U (PYHKIIUN C KOHEYHBIM YMCIIOM TOYEK pa3pbIBa.
47. IHTerpupyeMocThb CI0KHOU QyHKIMH. Apu(pMETUIECKHIE OTIEePaiu C
UHTETPUPYEMBIMU(PYHKIUAMHU.

48. Bepxuuii n HmxHAN nHTErpansl JapOy. Mnrterpansr JapOy xak npeaenst cymm JlapOy.
Kpurepuii unterpupyemMoct pyHKIMM B TEpMUHAX paBeHCTBA e€ nHTerpaios [lapOy.

49. OcHOBHBIE CBOWMCTBA ONPEEIIEHHOT0 UHTErpaja: MHTErpaj OT €AUHHULIBI,
MOHOTOHHOCTB,JINHENHOCTD, aIIUTUBHOCTb.

50. IlepBas TeopeMa 0 CpelHEM 3HAYCHHH.

51. UHTerpan ¢ nepeMeHHbIM BEpXHUM MpeeraoM. HempepbslBHOCTh HHTErpaia 1o
BepxHeMympezeny. uddepenurpoBanie HHTErpaia o BepxHemy npeeny.

52. Bropas TeopeMa 0 cpeiHEM 3HAYEHUH.

53. ®opmyna Hetotona-JleliOHua. 3aMeHa nepeMeHHON U UHTErPUPOBAHKE IO YaCTsIM B
OINpeACIEHHOM HHTErpaje.

54. ®opmyna Teilsiopa ¢ 0OCTaTOUYHBIM WIEHOM B MHTETpalibHOM hopme. HTErpanbHbie
HepaseHcTBa ['€npaepa, Komm-bynskoBckoro 1 MUHKOBCKOTO.

55. Onpenenenue HecoocTBeHHOTO MHTErpana. ®opmyna Hetotona-Jlelonuma st
HECOOCTBEHHOI'O MHTETpaa.

[Tpu3Haky CXOAMMOCTH UHTETPAJIOB OT HEOTPULIATEIbHBIX (PYHKIIHH.

56. Kputepuii Ko cxonumocti HeCOOCTBEHHOTO MHTETpajia. AGCOIIOTHO CXOISIIUECS
unTerpainsl. [Ipuznaku AGens u Jlupuxiie cXoAUMOCTH HECOOCTBEHHOTO MHTETpaIa.

57. TloHATHS METPUYECKOTO U HOPMUPOBAHHOI'O IPOCTpaHCTBA. OTKPBITHIE U 3aMKHYTBIE
MHO’KECTBa B METPUUYECKOM MPOCTPAHCTBE, UX CBOWCTBA. CBSI3b MEX/Ly OTKPBITHIMHU U 3aMKHYTBIMH
MHO’KECTBAaMHU.

58. Ilpenen no 6a3e GyHKIUHU CO 3HAYEHUSIMH B METPUUECKOM MpocTpaHcTBe. CBoicTBa pyHKIINH,
umeromux npenen. [Ipenen nocnenosarensHocTy. [lpeaen pyHkuuu B Touke.

59. Ilonuble meTpuueckue npocrpancTsa. [Ipuanun nonHoTsel KanTopa. Iloanpocrpancrsa
nosiHoro npocrpancrsa. Kpurepuii Ko cymecrsoBanus npenena.

60. IIpenkoMmnakTHBIE MHOKECTBA B METPUYECKOM MpocTpaHcTBe. Kpurepuit

npeaKoMITakTHocTu Xaycaopda.

61. KomnakTHbIe MHOXECTBA B METPUUECKOM ITpocTpaHcTBE. KpuTepuii KOMIaKTHOCTH
METPUYECKOr0 MpOCcTpaHCcTBa. Kpurepuii KOMIIAKTHOCTH MHOXKECTBA B IIOJIHOM METPUYECKOM
npoctpancTBe. KommakTHbie MHOKeCTBa B R .

62. KoMnakTHOCTh B TepMHUHAX NOKPBITUHA. KOMIAKTHOCTH B TEpMHUHAX [IEHTPUPOBAHHBIX CHCTEM.
63. HenpepbiBHBIE OTOOpaXKeHUsI METPUUECKUX MPOCTpaHCTB. IIpoobpa3 OTKPHITOro U 3aMKHYTOTO
MHOX€ECTBa IPU HENIPEPBIBHOM 0TOOpakeHnu. HenpepbIBHOCTh CII0KHON (PYyHKIIMH.



64. HenpepbiBHBII 00pa3 komnakTa — komnakT. Teopemsl Beliepiirpacca. JIuneitno
CBSI3HBIEMHO)KECTBA B METPUYECKOM MPOCTpaHCTBE. HenmpephIBHBII 00pa3 THHEHHO-CBI3HOTO
MHO’KECTBA — JIMHEHUHO-CBSA3HOE MHOXECTBO.

65. Teopema Kantopa o paBHOMEpPHOI HENPEPHIBHOCTH.

66. IlonsaTHE TONOJIOTNYECKOTO MTpocTpaHcTBa. OKPECTHOCTH, BHYTPEHHHUE TOUKH, ITPE/IECTIbHbIE
TOYKH, TOUKH MPUKOCHOBEHHS, 3aMbIKaHUE, 3aMKHYTOE MHOXECTBO, Tpanuiia. [Ipenen mo 6aze
(GyHKINU CO 3HAUEHUSIMH B TOIIOJIOTHYECKOM MpOCTpaHcTBe. HenpepriBHbIE
O0TOOPaXEHUATOIOJIOTUYECKUX MpocTpaHcTB. [loHsTe romeomopdusma.

67. YactHble npousBoanble, 1uddepenunpyemocts, nuddepennnan Gpyaxmauu. Kpurepuii
nuddepermupyemoctr. Jloctatounoe ycnosue audGepeHuupyeMocT PyHKITUH.

68. Teopema o quddeperurpoBannu caoxHoi GpyHknun. MTHBapuaHTHOCTH (hOPMBI
nepBorogudepennmana. [pasuna nuddepeHnupoBanms.

69. IIpousBosaHas 10 HarpaBieHUIO. ['pagueHT.

70. HacTHbIe NPOU3BOIHBIE BBICIIHUX MOPSAKOB. Teopema 0 paBeHCTBE CMEIIAHHBIX IIPOU3BOIHBIX.
HenpepsiHo nuddepenunpyembie GyHKINN.

71. Juddepennmansl BeICIIMX TOPSAKOB. BeruncnurensHast popmyna s

¢ epeHIaIOBBhICIINX MOPSAKOB. Y CJIOBHE HHBAPHAHTHOCTH BBICIINX TU(PEepeHINaIOB
OTHOCHUTEJIbHO3aMEHBI IEPEMEHHBIX.

72. ®opmyia Teittopa ¢ octaTouHbIM WieHOM B popme Jlarpanxka u B popme [leano.
DopMynaKOHEYHBIX TPUPALICHUH.

73. JIokanbHbBIE SKCTPEMYMBbI (DYHKITIT MHOTHX NIepeMeHHbIX. HeoOxoqmmoe yciioBre sKCTpeMyMa.
JocratouHoe yclIoBHE 3KCTpEMyMa.

74. HesBnast pynkuus. Teopema o0 HESIBHOM QPyHKIIMH.

75. Cuctema HesiBHBIX (pyHKIMH. Teopema o cucreme HesiBHBIX GyHKIMi. CyliecTBOBaHUE
oOpaTHOM (yHKIUH.

76. YciioBHBIE SKCTpEMYMbI (PYHKLIUI MHOTHX NepeMeHHbIX. MeTon MHOXuTenen Jlarpanxka.
HocTtaTtouHoe yciioBHe 3kcTpeMyMa B Metoje Jlarpanxka.

77. Iuddepenuupyembie oTodpaxkenus. Marpuua Jkoou.

78. IlpuHIUI CKUMAIOIIUX OTOOPaKEHUH.
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79. Uucnosoii psa u ero cymma. Kpurepuit Komn u Heo6xoaumoe yciaoBUe CXOJUMOCTH psijia.
OO111e cBOMCTBA CXOIAIIMXCS PAAOB: CXOMMOCTh psia U €ro OCTAaTKa, IMHEWHAs Oneparus ¢
psAaamu, coueTaTesIbHOE CBOMCTBO pAJa.

80. Ilpu3Haku CXOAUMOCTH PSAJIOB C HEOTPULATEIBHBIMH WIEHAMH: OOLINIA KPUTEPHIA CXOAUMOCTH,
npusHaku cpaBHeHus, Komm, Jlanambepa, Kymmepa u PaaGe. Mnterpanbshbiil npuznak Komm-
Maknopena. CxonumocTs psiga Pumana.

81. ®opmyna cymmupoBanus Jiiepa. [locrossHHas Dinepa.

82. IIpu3nak EpmakoBa cX0IMMOCTH PSA0B C HEOTPULIATEIbHBIMU YWICHAMM.

83. Ilpuznaku JlenOnuna, Adens u {upuxiie 11t pOU3BOJIBHBIX YUCIOBBIX PsiioB. OleHKa
ocratka psaa Jleitbuura.

84. AGcomtoTHAs U YCIOBHAS CXOAUMOCTH psiioB. [lepecTaHoBKa YIEHOB B @OCOTIOTHO CXOSIITUXCSI
psaax.

85. YMHOXEeHHE a0COFOTHO CXOASIIMXCS PAIOB. Y MHOKEHHUE YCIOBHO CXOJISAIIUXCS PSIOB.
86. beckoHeUYHbIE TPOU3BECHHS U UX CBS3b C psilaMu. AGCOIIOTHO CXOJAIIMECS OECKOHEUHbIE
npousBenenus. [Ipeacrasnenne Ditnepa 1 a3eta-QyHKIIAN.

87. PaBHOMEpHas ¥ MOTOYEYHAS CXOAUMOCTb MOCIEI0BATENBHOCTH QYyHKINN. MeTprudeckuii
KpUTEpUH paBHOMEPHOU cxonumocTu. Kputepuit Komm paBHOMEpHOM CXOAMMOCTH
nocienoBarenbHOCTH GyHKIMNA. HermpepbhIBHOCTD NpeaebHON (GYHKINH.

88. Ilpuznak JlnHu paBHOMEPHOU CXOJAMMOCTH MOCJICIOBATEILHOCTH () YHKITHA.

89. [IpenenpHbIi Nepexo Mo 3HAKOM MHTErpaia ¥ MpOU3BOIHOM ISl TOCIEA0BATEILHOCTH
byHKUINH.

90. PaBHOMepHas 1 TOTOYEYHAS CXOAUMOCTh (YHKIIMOHATRHOTO psina. Kpurepuit Ko u
HE00X0IMMOe yCIIOBHE paBHOMEPHOM cxoaumoctu psana. [IpusHak Beiiepmpacca paBHOMEpHOI
cxoauMocTu (QyHKIIMOHAIBHOTO psifa. HempephIBHOCTH CyMMBI psijia.



91. IMpuznaku AGens u lupuxie paBHOMEPHON CXOAUMOCTH (PYHKIIMOHAIBHOTO Psijia.

92. Ilounennoe nuddepeHIMpoBaHNE U HHTETPUPOBAHKUE (PYHKITMOHATBHBIX PSIIOB.

93. Crenennoii psan. [lepBas Teopema Abens. Panuyc u uHTEpBall CXOAMMOCTH CTETIEHHOTO Psija.
®opmyna Komu-Anamapa.

94. HenpepbIBHOCTh CYMMBI CTEIICHHOTO psia. Bropas teopema Abens. duddepenupoanue u
MHTETPUPOBAHUE CTEIICHHBIX PSIIOB.

95. lonaTue aHanUTUYECKON PYHKIIMH. AHATUTUYHOCTh CyMMBI CTETICHHOTO psiAa.
EnMHCTBEHHOCTD NIPEACTABICHUS aHATMTUYECKON (DYHKIIMU CTEIICHHBIM PSIIOM.

96. Psin Teitnopa. Kpurepuii npencraBienus GyHKIUU CTETICHHBIM psioM. JlocTaTogHOE yClIoBHe
AQHAJTUTUYHOCTH. AHAJIMTUYHOCTh OCHOBHBIX 3JIEMEHTapHBIX QyHKIMi. [19Th OCHOBHBIX
Pa3JIOKEHUI B CTEIIEHHBIE PSBL.

97. IlpuHIMT €AMHCTBEHHOCTH JIJIsI aHATUTHYCCKUX QyHKIUN. [ToHATHE aHATUTHYECKON (QYyHKITUN
KOMILIEKCHOTO nepeMeHHoro. KommiekcHas sxcrionenTa u e€ cpoiictBa. ®opmyiel Ditnepa.

98. AnmpokcuManus HenpepbIBHBIX GyHKIMH. Teopema CToyHa. ATIITPOKCUMAIIHS HEMPEPHIBHBIX
¢GyHKIMH anreOpanuecKMy U TPUTOHOMETPUYECKUMHU MHOTOWIEHAMHU.

99. CxanspHoe npousBereHre GpyHKInud. AGCONTIOTHO U KBaJPAaTUIHO UHTETPUpPYeMble (yHKITUH,
cBs13b Mexxay HUMH. HepaBenctBo Komm-Bynskosckoro. Hopma ¢pynkunn. CXoauMoCTh B CpeTHEM
KBaJPaTUYHOM. ATIIPOKCUMAIHS CTYIIEHYaTbIMU QYHKIUAME (0€3 10Ka3aTeNbCTBA).
Tpuronomerpudeckas cucrema (GpyHKIUI 1 €€ CBOICTBA: OPTOrOHAIBHOCTB, ITOJIHOTA B
PaBHOMEPHOM U CpPEe/IHEM KBaApaTUYHOM MPUOIMKEHUSX.

100. HeoOxoumoe yciioBue pasiioskeHus QyHKIUU B pABHOMEPHO CXOASIIUNCS
TpuroHoMmerpuueckuii psa. Ionsarue psana @ypre. Kommnekcnas 3anuce psana @ypse. Psan Oypee B
Clly4ae IIPOU3BOJIBLHOIO MHTEPBAJIA.

101. HopMa TpUroHOMETpHUYECKOT0 MOIMHOMA. BrIpakeHHne cpelHEro KBapaTUYHOIO OTKJIOHEHUS
(GYHKIIMHM OT TPUTOHOMETpUUECKoro nosnHoma. Toxaectso beccenst. MuHUManbHOECBONCTBO
YaCTHUYHBIX cyMM psiia Dypbe. Pasznoxenue Gpynkuun B psig Oypbe, CXOIAMMNACA B CpeIHEM
KBaJIpaTUYHOM.

102. HepasenctBo beccens. Pasenctso IlapceBans. 3aMKHYTOCTb TPUTOHOMETPUYECKON CHCTEMBI
¢byHkuil. OJHO3HAYHOCTH ONpeeneHns] PYHKIIUN CBOMM psifoM Dypre.

103. Teopema Pumana o crpemiennn ko3gduuuentoB Oypwe k Hymo. MHTerpassHoe
IIPEACTABJICHUE YaCTUYHBIX CyMM psna Pypee. SAnpo upuxie u ero cBOMCTBa.

104. ITpusnak [{uau cxogumoctu psina @ypse. [loToueunas cxoaqumocts psina Pypbse KycOUHO-
IaKuX QYHKIUH.

105. Pa3noxxeHue cuHyca B 66CKOHEUHOE POU3BE/ICHUE.

106. PaBHOMepHas cxoauMocTh psia Pypbe HENPEPbIBHBIX KYCOUHO-TIIAKUX (YHKIUH.
Wurerpuposanue psagos Oypse.

107. CemelicTBa (hyHKIMH, 3aBUCALINX OT apaMmeTpoB. [loToueuHas u paBHOMEpHAs CXOAUMOCTb.
JlocTaTtoyHO€E yCI0BHE PABHOMEPHOM CXOAUMOCTU. MeTpUuecKnil KpUTEPUl paBHOMEPHOM
CXOIMMOCTH. PaBHOMEpHAasi CXOIMMOCTh ceMelcTBa (PYHKITMI Ha S3BIKE IMOCIIE0BATEIbHOCTEH.
HenpeposiBHOCTB npeiebHON QYHKITUH.

108. CoOcTBeHHBIE MHTETPAJIBI, 3aBUCAIIUE OT TAPaMETPOB, C IIOCTOSIHHBIMU MpeiesiaMu
uHTerpupoBanus. [IpenenpHblil nepexon 1o napameTpy Mnoj 3HakoM MHTerpaia. HempepeiBHOCTB
UHTeTpasa no napamerpam. JuddepenipoBanue 1 HHTErpUPOBaHNE UHTETPaJIa 10 TapaMeTpy B
CJIy4ae MMOCTOSHHBIX IIPEEIOB HUHTETPUPOBAHUS.

109. CobcTBeHHBIE MHTETPAJIBL, 3aBUCSIINE OT TAPaMETPOB, C IEPEMEHHBIMHU NpeAeIaMu
UHTErpupoBaHus. HempepbIBHOCTH MHTETpasa 1o napamerpaM. JuddepenupoBanne HHTErpaia
0 MapaMeTpy B cayyae MepeMEeHHBIX MPEesIOB HHTETPUPOBAHUS.

110. HecoOcTBEeHHBIE MHTETPAJIBI, 3aBUCSILUE OT MapaMeTpoB. [loToueynast u paBHOMEpHas
cxoaumocTb. Kputepuit Ko u npusnak Beiepiirpacca paBHOMEpHON CXOAMMOCTH UHTETpaa.
111. ITpusnaku Abens u Jlupuxie paBHOMEPHOH CXOIUMOCTH HECOOCTBEHHBIX HHTETPAJIOB,
3aBUCSIINX OT IapaMeTpPOB.

112. HenpepbIBHOCTH HECOOCTBEHHOTO HHTETpasa 1o napametrpam. uddepennupoBanne u
MHTETPUPOBAaHNE HECOOCTBEHHOTO HHTETPaja Mo MapaMeTpy.



113. 'amma-¢ysakus u 6eta-pyHkius. MHOXeCTBa CXOIUMOCTH 3UJIEPOBBIX HHTETPAJIOB.
PaBHOMepHas cxonuMocTh. Pa3noxxenne ramma-¢GyHKIIMN B OECKOHEUHOE IIPOU3BEICHUE.

114. CpoiictBa ramma-(yHKIHH: (popMysa MOHIKEHHS, aHATUTHYECKOE MPOAO0IDKEHHE TaMMa-
(GYHKLIMU B KOMIUIEKCHYIO INIOCKOCTb, (DOpMYyJIa JOTOJIHEHHMS.

115. CpoiictBa ramma-ynkun: popmyna yasoenus Jlexxanapa, popmyna ymaoxenus ['aycca
(6e3 nokazarenbeTBa). CBA3b MEXKy SIJIEPOBBIMU UHTErPAIaMHU.

116. ®opmyna CtupiuHra.

117. Tlonstue uaTerpana Oypue. MaTErpansHas popmyna @ypre. KoMiiekcHas 3amuch HHTETpalia
Oypse. [Ipsmoe u obpaTrOe ipeodpazoBanue Oypne. DopMyIbl 0OpaIICHHS.

118. CpoiicTBa npeodpazoBanust Oypre: TMHEHHOCTh, OTPAHNYCHHOCTh, HEMPEPHIBHOCTD.
[TpeoOpazoBanue Oyphe Mpon3BOAHON. CBSA3b MEXKIY TTIAAKOCTHIO PYHKIIMH U CKOPOCTHIO
yObIBaHus e€ npeodpazoBanus Pypse. [IpousBognas npeodbpazoanus Oypse.

119. IlpeobpazoBanue Pypbe 6eckoHeUHO UG PEPEHIIIPYEMBIX OBICTPO YOBIBAIOMINX (PYHKITUH.
®opmymna [Lmanmepens. [IpeodpazoBanue Oypre cBEPTKH PYHKITUH.

120. TTonsiTE aCUMOTOTUYECKON MOCIEI0BATEILHOCTH U ACUMIITOTHYECKOTO PA3JIOKEHUSI.
EnMHCTBEHHOCTh aCUMIITOTUYECKOTO pa3ioxkeHus. Onepanuu co CTeNeHHBIMU aCUMIITOTUYECKUMHU
psaaMu: apupMETHYECKHE OTIepally, IIOWICHHOE HHTeTpupoBanue u auddepeHunpoBanme.

121. ®opmyna cymmupoBaHus Disiepa-MakiopeHa.

122. Jlemma Barcona.

4 cemecTp

123. BuyTpeHnHss u BHewHss Mepa JKopaaHa u ux cBOiCTBa.

124. Kputepuii usmepumoct MHOkecTBa 110 JKoprany. CBONCTBa U3MEPUMBIX MHOMKECTB.

125. CaoiictBa Mepsl JKopaaHna: KOHEUHas aJAMTUBHOCTh, MEpPa IPSIMOI0 IPOU3BEIEHUS MHOKECTB.
Mepa rpadrka HenpepbIBHON Ha KOMMAKTe (DYHKIIHH.

126. Onpenenenue kpatHoro unrerpaina Pumana. arerpansubie cymmsl JlapOy U X CBOICTBa.
Kpurepuii ”HTETpUpPyEMOCTH.

127. UnTerpupyemMocTb HepephIBHBIX PYHKIMHA. CBSI3b MEXy HHTETPUPYEMOCTHIO U
OTPaHUUYEHHOCTBIO.

128. NnTerpupyeMocTh pa3pbIBHBIX (QYHKIIUH.

129. YeTblpe 0OCHOBHBIX CBOMCTBA MHTErpana. MiHTerpanbHas Teopema o CpeHeEM.

130. CBenenue ABOWHOTO UHTETpajia K IOBTOPHOMY.

131. CBeneHne KpaTHOTO MHTETpasIa K IOBTOPHOMY.

132. 3ameHa nepeMeHHbIX B IBOIHOM UHTETpalle.

133. Onpenenenne HeCOOCTBEHHOTO KpaTHOTrO HHTerpayia. HecoOCTBeHHbIE HHTETPaJbl OT
HEOTPUIIATEIIbHON (DYHKITHH.

Heco6cTBeHHBIN KpaTHBIA MHTErpajl CXOAUTCS TOTJa U TOJIBKO TOT/Ia, KOT/1a OH aOCOJIIOTHO
CXOJUTCSL.

135. JlnuHa KpuBOH. AIMTUBHOCTH JUTMHBL. BeruucnuTensHas popMyia a1 JUIMHBI HEMTPEPHIBHO
nuddepeHIpyeMoit KpUBOH.

136. KpuBonuHeitHbIe HHTETpajIbl IEPBOTO Pojia U UX CBOWCTBA. BoruncnurensHas Gpopmyna.

137. KpuBonuHeliHble HHTErpalibl BTOPOTO poJia M UX CBOMcTBa. BoruncnutenbHas Gopmyna.

138. ®opmyna ['puna.

139. YcnoBrs HE3aBUCUMOCTH KPUBOJIMHEHHOIO MHTErpaJla OT IIyTH MHTerpupoBanus. Kpurepuit
nojHoro auddepennuana B OAHOCBA3HOM 001acTH.

140. IlepBas xkBagpatuyHas popma nmoBepxHocTH. [1o1anb moBepXHOCTH.

141. Opuenranns noBepxHOCTU U €€ Kpast. KycouHO-TIajKie TOBEPXHOCTH.

142. [ToBepXHOCTHBIE MHTETPajIbl IEPBOTO U BTOPOTO poja. BerunciaurensHbie GOpMYIIbI.

143. ®opmyna Croxca.

144. BektopHas TpakToBKa popMyibl Ctokca. ['eomeTpuueckoe onpeneaeHne poTropa BEKTOPHOTO
HOJISL.

145. ®opmyna [Maycca-Octporpaackoro, €€ BEKTOpHas TpaKTOBKa. [ 'eomeTpuueckoe onpeneneHme
JUBEPreHIIMU BEKTOPHOTO MOJIS.

146. IlonunuHelHble aHTUCUMMETpUYHBIE GopMbl. BHenHee npousBeneHue GopM 1 ero CBOKUCTBA.



147. Quddepennmansusie popmsl. Onepanun BHenIHero auddepeHunpoBanus u nepeHoca Gopm,

UX CBOMCTBA.
148. Ilonsitne MHOrO0Opa3us. OpueHTanys MHOrooOpasus u ero kpas. MIHrerpupoBanue

nuddepeHnranbHbIX GopM Ha MHOT000pa3uu. O6mas Gopmyna Ctokca (6€3 J0Ka3aTeabCTBA).



