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1. Hepeqem, KOMHeTeHHHﬁ, C YKa3aHHUEM I3TAllOB UX (l)OpMI/IPOBaHI/Iﬂ B IIpouecce 0CBOCHUA

o0pa3oBaTe/IbHOM NPOrPaMMBbl.

[Ipu ocBoeHMM NUCUUILIMHBI (MOJIYJIs1) KOMIETEHIMHU, 3aKPEIUICHHbIE 3a HEH, pealiu3yloTCs Mo
TeMam (pazjenam) JUCIUIUTHMHBI (MOIYJIsI), B ONPEACIICHHON CTENeHH (MTOJIHOCTHIO WIIK B OTOBOPEHHOM

4acTH) U Ha OIIPEJICIICHHOM 3TaIre

Tabmumal.

Ilepeyens KoMIeTeHIUH ¢ yKa3aHHeM 3TanoB X GopMUpPOBaHHMA B Npouecce 0CBOEHHUS
o0pa3oBaTe/IbHON NPOrPaMMbl

BHAHUS (HA
[TPOMEKYTOUHOM
YPOBHE)
DKOHOMUYECKOU
TEOPUH MPU PEILICHUU
TPUKJIAAHBIX 3a/1a4.

MHTEPIPETUPYET MOKA3ATENU
PKOHOMHYECKOM
ITesITeIbHOCTH;

OIIK-1.2. Ucnonbs3yet
[MOTy4eHHYI0 HHPOPMAIIHIO
ITIS] TIPUHSTUS

Kon HanmenoBanue WNupukatop nocTukeHns B pesynbTaTe ocBOCHUs
KOMIIETEH- KOMIIETEHIUHI KOMITIETEHIINH JUCHUIUIMHBI 00yJaronuncs
17071 JIOJIKEH:
YK-2 Crniocoben VK-2.1. Onpenensier kpyr 3HaET: OCHOBHBIE TPUHIUIIBI U
OTIPEJIeINIATh KPYyr 3a/1a4 B paMKax KOHLEMNINH B 00J1acTH
3aJ1a4 B paMKax MIOCTaBJIEHHOM LIeJH, esenoaaraHus
IIOCTABJICHHOM LIETIN | ONpPEAEISAET CBA3U MEXIY Y IPUHATUSA PEIIEHUH, IPUPOAY
U BBIOMpATh HUMU; JTAHHBIX, HEOOXOJUMBIX TS
ONTUMAJIbHBIE VK-2.2. lIpennaraer peneHus
CrocoObl ux CHOCOOBI PEeLICHUS IIOCTaBJICHHBIX 3a]a4
pelIeHus. IIOCTABJICHHBIX 33134 U YMeeT: CHCTEMHO
0’KHJAacMBbI€ PE3YNbTATHI; AHAJIM3UPOBATH
OLICHMBACT MPEAJIOKEHHBIE | IIOCTABJICHHBIC LEIIH,
CIOCOOBI ¢ TOUYKH 3pEHUs dbopmynupoBath
COOTBETCTBUS LIETIH ITPOEKTA;| 3a/1auyu, BBIOUPATh ONTHUMaJIbHbIE
VK-2.3. Ilnanupyer CIIOCOOBI MX PEIICHUS, UCXOIS U3
pean3anmio 3a1a4d B 30HE JEHCTBYIOIUX NTPAaBOBBIX HOPM,
CBOEH OTBETCTBEHHOCTH C MUMEIOLIUXCS PECYPCOB U
Y4ETOM MMEIOILUXCS OTpaHUYEHUN
pPECYPCOB U OTpaHUUYEHUM, Brnaneer: HHCTpyMEHTAIBHBIMU
JNEUCTBYIOIUX NTPAaBOBBIX CPEICTBAaMU JJIs1 PELLIECHUS
HOPM; npo¢eccHOHAIBHBIX 3a71a4,
UCXOZsl U3 NEHCTBYIOIUX
IIPABOBBIX HOPM,
MUMEIOLIUXCS PECYPCOB U
OrpaHUYEHUN
OIIK-1 Cnioco6en npumensts [OIIK-1.1. Ananusupyer u 3HAET: OCHOBBI MaKpo- U

MUKPOIKOHOMUKHU: IIPUHLIUIIBI
MoCcTpoeHHs! (PYHKIIMOHATBHBIX
3aBUCUMOCTEN MEXKIY
DKOHOMUYECKUMHU I0KA3aTEISIMU;
MaTeMaTU4EeCKUI
MHCTPYMEHTApUU




YIIPABJICHUECKUX PELIEHUNA; [DPKOHOMHYECKUX UCCIENOBAHUM;
OI1K-1.3. Brazneer npreMamu [IpUHLIMIIBI IOCTPOEHUS

BBISIBIICHUS U OLICHKU MaTeMaTHYECKUX MOJIENIEH B

po0IEM S3KOHOMHUYECKOTO  [PKOHOMUYECKON TEOPHUH.

XapaKTepa IIpU aHaJlu3e [YMeTh: UCTI0JIB30BaTh

KOHKPETHBIX JKOHOMUYECKUX [MAaTEMaTUYECKUN

CUTYyaLMil ¥ Ipeiaraer WHCTPYMEHTApUN B

CIIOCOOBI UX PELLIECHUS; DKOHOMUYECKHUX UCCIIEIOBAHMSIX,
COZIEPIKATEIBHO
MHTEPIPETUPOBATH
(opMasbHbIE BBIBOIBI
TEOPETUYECKUX

MOJIEJIe MUKPOYPOBHS
BianeTs: 0CHOBHBIMH METOJAMHU
MaTeMaTUUECKOr0 aHaIu3a JJIs
MPUHSATHS] S)KOHOMUYECKHUX
[peLIeHMIT

2. Onucanue noka3areJ/ieil 1 KpUTEpHeEB OLCHUBAHUS KOMIIETEHIMI HA Pa3JIMYHBIX ITanax
UX (popMHPOBAHMS, ONIUCAHHME IIKAJ OLCHMBAHUSA

Tabnuna 2.
ComnocraBiieHUe MIKAJ OLlEHUBAHUSA
4-6amnpHas | OTiIM4YHO Xopomuio VY nosnerBoputensHo | HeynoBneTBopuTEIHLHO
IKasa (moBbIICHHBIN | (6a30BBII (moporoBbIi (ypoBeHb HE
(ypoBeHb YPOBECHbD) YPOBECHB) YPOBEHB) chopMHUpOBaH)
OCBOCHHUS)
100- 91-100 81-90 61-80 0-60
OayuibHas
IKaiza
bunapHuas 3auTeHo He 3aureno
IKaiza
Tabmuma 3.

OHeHI/IBaHI/Ie 0TBETA Ha BOIIPOCHI IO T€EMaM JIJIl YCTHOI'O oImpoca

4-6annbHas mkana (yposenb | I[lokazatenu Kpurepun
OCBOEHHUS)
OTnu4HO (MOBBIIEHHBIT - [lonnHOTa M3NMOXKEHUS CTyneHTOM JaH MOJHBIH, B
YPOBEHB) TEOPETUUYECKOTO MaTepHaa; | JOIrMYecKon
HOCJIeI0BaTEeIbHOCTH
- [IpaBUnIBHOCTH U/MIH .
pa3BepHYTHINA OTBET Ha




Xoporo (0a30BbIil YpOBEHbB)

Y 10BIIETBOPUTEITHHO
(TOpOTOBBIN YPOBEHB)

apryMEHTUPOBAHHOCTh
U3TI0KEHUS
(mocnenoBaTeabHOCTD
JeNCTBUI);

- CaMOCTOSITEIILHOCTD
OTBETA;

- Kynberypa peun.

MOCTABJIEHHBIN BOIIPOC, I11€
OH MPOJIEMOHCTPUPOBAIT
3HAHUSI PEMETA B TIOJTHOM
o0beme yueOHO
MPOTPaMMBI, TOCTATOYHO
ITyOOKO OCMBICITUBAET
JTUCIUTUIAHY, TTPHBOTAT
COOCTBEHHBIE TPUMEPHI T10
npoOiemMaTuke
MIOCTaBJIEHHOTO BOTIPOCa

CryneHTom aaH
pa3BEpHYTHIN OTBET HA
MOCTABJIEHHBIN BOIPOC,
MIPUBOJUT MPUMEPHI, B
OTBETE MPUCYTCTBYET
CcBOOOIHOE BIIaJCHUE
MOHOJIOTHYECKON PEYBIO,
JIOTUYHOCTH U
MOCIIEI0OBATEIIBHOCTh
otBeta. OmHAaKo
JIOTIyCKAaeTCsl HETOYHOCTh B
OTBETE.

CTyneHTOM JjaH OTBET,
CBUECTEIHCTBYIOIINH B
OCHOBHOM O 3HAHUHU
MIPOIIECCOB M3y4aeMOM
JTUACIUTUIMHEL,
OTJIMYAIOIINICS
HEJI0OCTAaTOYHOU rITyOuHOH 1
MTOJTHOTOM PACKPBITUS TEMBI,
3HaHHEM OCHOBHBIX
BOIIPOCOB TEOPHH,
HEJ0CTAaTOYHBIM YMEHUEM
JaBaTh apryMEHTHUPOBAHHBIE
OTBETHI U IPUBOJUTH
MPUMEPBI, HEJOCTATOYHO
CBOOOIHBIM BlaJ€HUEM
MOHOJIOTHYECKOU peYblo,
JIOTHYHOCTBHIO B
MTOCJIETIOBATENBHOCTRIO
OTBETA.




HeynosnerBopurensHo
(ypoBeHb He C(hOPMUPOBAH)

CTyneHToM JaH OTBET,
KOTOPBIN CONEPHKUT Pl
CEpPbE3HBIX HETOYHOCTEH,
00HapYKUBAIOLIUNA
HE3HaHUE IIPOLIECCOB
U3y4aeMOH IPeIMETHON
00J1acTH, OTIINYAIOLIUHICS
HerJ1yOOKUM pacKpbITUEM
TEMbI, HE3HAHUEM OCHOBHBIX
BOIIPOCOB TEOPUH,
HEYMEHUEM JaBaTh
apryMeHTUpPOBaHHbIE
OTBETBHI, CJIA0BIM BJIa/ICHUEM
MOHOJIOTHYECKON peYblo,
OTCYTCTBHEM JIOTUYHOCTH U
MOCJIEIOBATEIbHOCTH.
CryzeHT He ciocoOeH
OTBETHUTbH Ha BOIPOCHI JIaXKe
IIPU JIOTIOTHUTEIbHBIX
HABOJSIIUX BOIIPOCaX
IIPENoJaBaTels.

Ta0nuua 4.

OuennBaHue NOAroToBKU pedeparon

4-6anmnpHas mkana (ypoBeHb
OCBOCHHUS)

IMokazarenu

Kpurepun

OTinyHO (OBBIIEHHBIN
YpOBEHB)

- IlonHOTA M3I0XKEHUS
TCOPCTUYCCKOI'O MaTCpuraia,

- [IpaBUIBLHOCTD W/WITH
apryMEHTUPOBAHHOCTh
H3JI0KEHUS
(TocnenoBaTeIbHOCTh
JIEHCTBHIA ),

- CaMOCTOSTEILHOCTD
OTBETA;

- Kynbrypa peun.

BBITOJIHEHBI BCE TPEOOBAHUS
K HAIIMCAHUIO M 3alUTe
pedepara: 0603HaUCHA
npobiema u 000CcHOBaHa e
aKTyalbHOCTb, C/ICIaH
KpaTKHii aHAIIU3 Pa3JInIHbIX
TOYEK 3PCHHUS Ha
paccMaTpUBaeMyro
npo0JIeMy U JIOTHYHO
U3JI0KeHa COOCTBEHHAs
MO3UIIHS, CPOPMYITUPOBAHBI
BBIBO/IbI, TEMA PACKPBITA
MOJTHOCTbHIO, BBIICPIKaH
00BEM, COOIIOIEHEI




Xopomo (6a30BbIl yPOBEHB)

Y 10BIIETBOPUTEITHHO
(TOpOTOBBIN YPOBEHB)

HeynoBneTBopUTEIbHO
(ypoBeHb He c(hOpPMUPOBAH)

TpeOOBaHUs K BHELIHEMY
0(OPMIICHHIO, TAHBI
NpaBUJIbLHBIE OTBETHI HA
JIOTIOJTHUTEIILHBIE BOITPOCHI

OCHOBHbIE TpeOOBaHUS K
pedepaty u ero 3amure
BBIIIOJIHEHBI, HO IIPU 3TOM
JIONYILIEHBI HEAOYETHL. B
YaCTHOCTH, UIMEIOTCS
HETOYHOCTHU B U3JIO)KEHUU
MaTepuaia; OTCyTCTBYET
JIoTu4ecKast
MOCJIEZIOBATEIbHOCTD B
CYXJICHUSIX; HE BbIIEPKaH
00BEM pedepara; UMEIOTCS
yIylieHus B 0popmiIeHIH;
Ha JIONOJIHUTEIIbHBIE
BOIIPOCHI MTPH 3aILUTE JTaHbI
HEIOJIHBIE OTBETHI

HMCIOTCA CYHICCTBCHHEBIC

OTCTYIUIEHUS OT TpeOoBaHUIt

K pedepupoBanuio. B
YaCTHOCTHU: TE€Ma OCBEIICHA
JIMIIb YaCTHYHO; AOTYIIECHBI
(dakTrUeckue omuoOKu B
coliepanuu pedepara wiu
IIpU OTBETE HA
JIOTIOJTHUTEIILHBIE BOITPOCHI;
BO BpEMS 3aIUThI
OTCYTCTBYET BBIBOJI

TeMa pedepaTa HEe pacKphITa,

O6H3py>KI/IBaeTC$I
CYIICCTBCHHOC
HCIIOHUMAaHHEC HpO6J’ICMLI

OueHuBaHue OTBETA HA 3a4eTe

Tabmuma 5.

4-0asyuibHAad IIKAIA
(YpoBEeHb OCBOCHHISI)

«3auteH

ITokazarenn

Kpurepun




OTan4HO (OBBILLIEHHBIN
YPOBEHB)

Xopomo (06a30BbIi
YPOBECHB)

- IlosHOTA U3JI0KEHUA
TEOPETHUUECKOT0 MaTepHaa;

- [IpaBUIBHOCTH /WK
apryMeHTHPOBAHHOCTh
U3JI0KEHUS
(TmocnenoBaTeIbHOCTD
necTBuil);

- CaMOCTOSTEIILHOCTh OTBCTA,

- Kynberypa peun.

BBITIOJIHCHBI BCC
TpeOOBaHUS K
HAITMCAHWIO ¥ 3aIlUTE
pedepara: obo3HaUCHA
npobaema u
0o0ocHOBaHa €€
AKTYyaJIbHOCTb, CJICJIaH
KpaTKUi aHaJINu3
Pa3JINYHBIX TOYCK
3peHus Ha
paccMaTpUBaEM YO
mpoOJIeMy U JIOTHYHO
M3JI0KEeHA COOCTBEHHAS
O3NS,
chopMyTUpOBaHbI
BBIBO/JIbI, TEMA
pacKpbITa TOTHOCTHIO,
BBIZIEP)KAaH 00BEM,
COOJIFOIEHBI
TpeOOBaHUS K
BHEUTHEMY
0(hOpMIICHHIO, TaHbBI
MpaBWJIbHBIE OTBETHI Ha
JOTIOTHUTEIIbHBIE
BOIIPOCHI

OCHOBHBIE TpeOOBaHHUS
K pedepaTy u ero
3alUTEe BBIOJHECHBI,
HO TIPH 3TOM
JOTYIICHBI HEOUYETHI.
B wactHOCTH, UMEIOTCSI
HETOYHOCTH B
U3JI0KCHUU MaTepuala,
OTCYTCTBYET
Joru4ecKast
MOCJIeJIOBATEILHOCTD B
CYXICHUSX; HE
BBIIEpKaH 00BEM
pedepara; uMeroTCs
VIYIICHUS B
odopMIICHHN; HA
JOTIOTHUTEIILHBIC
BOIPOCHI MIPH 3aIIUTE
JTaHBI HEMOJTHBIC




w N

OTBECThI

Y 10BIIETBOPUTETHHO UMEIOTCS
(TOpOTOBBIN YPOBEHB) CYILIECTBEHHBIE
OTCTYIUJICHUS OT
TpeOOBaHUH K
pedepupoBanuto. B
YaCTHOCTH: TEMa
OCBEIlIeHa JIHIIb
YaCTHYHO; JIOTYIIICHBI
(dakTHUecKue OMuOKH
B COJIEp’KaHUU
pedepara wim npu
OTBETE Ha
JOTIOTHUTEIIbHBIE
BOIIPOCHI; BO BpeMsl
3aIUThl OTCYTCTBYET
BBIBO/JI

HeynoBneTBopUTEIbHO Tema pedepara He
(ypoBeHb He packKpsITa,
chopMHUpOBaH) 0OHapyKHBaAETCS
CYIIECTBEHHOE
HETIOHUMAaHHE

«He 3auteno»

poOJIeMbI

3. TunoBble KOHTPOJbHbIE 3aJaHUs, HeOOXoAUMbIe /IJsl OIEHKH 3HAHMH, YMeHHIi,
HABBIKOB M (MJHM) ONBITA JAeATEIbHOCTH, XAPAKTEPU3YKOIIUX IJTanbl (OPMHPOBAHUS
KOMIIETEHIIMII B IMpomecce OCBOEHHMS OCHOBHOW mNpodecCMOHAIBbHOH 00pa3oBaTeJbHOM
NPOrpamMmbl

BOHpOCbI AJId OHEHKHN Ka4YeCTBAa OCBOCHHUSA JUCHUITIJIMHbI

OmnpeneneHne MHOXECTBA, MOJMHOXeCTBa. MHOXXECTBO, OTPaHUYEHHOE CBepXy (CHHM3Y), MPOCTO
OTpaHUYEHHOE.

Omnpenenenre TOYHOHM BepxHel (HMKHEH) IpaHU MHOKECTBA.

Omnpenenenue NpocToil, CI0KHOM, 00paTHON PYHKIIUH.

OmnpeneneHre 4eTHOW, HEYETHOM U IEPUOTUIECKON (PyHKIIMH.



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.
51.

Omnpenenenre Bo3pacTaroiiei, yObIBaroIIel, CTPOTO MOHOTOHHOU (DYHKITUU B TOUYKE, HA OTPE3KE [a, b]

CrniocoObI 3a1aHus PyHKIHH.

Omnpenenenne NociIe 0BaTeIbHOCTH.

Onpenenenne Nociea0BaTeIbHOCTH, OTPAaHUYEHHON CBEPXY (CHU3Y), IPOCTO OrpaHUYEHHOM.
Omnpenenenne 6eckoHeYHO 0oJbIION (0. 6.) MOCIeI0BATEIBHOCTH (OCCKOHEUHBIN TIPEIE).

. Onpenenenne OECKOHEYHO Majioi (0. M.) MOCIIeIOBATEIHFHOCTH (HYJICBOM TIPE/IEI)

. lokaszatb TeopeMy 0 CyMMe JABYX 0.M. MOCJIEA0BATEIbHOCTEH.

. Jloka3aTh TEOpEMY O Pa3HOCTHU ABYX 0.M. IOCJIEI0BATEIbHOCTEM.

. Jloka3aTh TeOpeMy 00 OIrpaHUYEHHOCTH JIBYX 0.M. IIOCIIEJOBATEIbLHOCTEH.

. Jloka3aTh TEOpEMY O IIPOM3BENEHUU 0.M. HA OTPAHUYEHHYIO I10CJIE10BATENbHOCTD.
. Jokazats TeopemMy o niepexoje 0.M. B 0.0 mociaea0BaTeIbHOCTh U HA0OOPOT.

. OnpenenieHne CXoASIIEHCs OCIeI0BATEILHOCTH (KOHEUHBIN MPEIe).

. Jloka3zaTb OCHOBHYIO TEOPEMY O CXOSIICICS MOCIET0BATEIbHOCTH.

. Jloka3aTh T€OpeMY O €AMHCTBEHHOCTH Ipeiesia CXOAAIIENCs MOCIeI0BATEIIbHOCTH.
. Jloka3aTh TeopeMy 00 OrpaHUYEHHOCTHU CXOASIIEHCS MOCIeI0BATEIbHOCTH.

. loxazath TeopeMy 00 apruMETHYECKUX JEUCTBUAX CO CXOAAIIUMHUCS TOCIEI0BATEIILHOCTIMH.
. JlocTaTouHBIE YCIOBUS OTCYTCTBUS MIpeiena MOCIe0BATENIbHOCTH.

. Onpenenenre pacxoaAIeics MOCIe0BaTEIbHOCTH.

n n(-1)" -
Jloka3aTh OTCYTCTBHE TIpeJIeNa MOCIeI0BaTeIbHOCTH (_1) ,{2 (1) }, Sin En ,3 COS En

Ompenenenre BO3pacTarIIeH, yObIBArOIIEH, CTPOrO MOHOTOHHOM TOCIIEIOBATEILHOCTH.
Ormpenenenre HEBO3PACTAIOIICH, HEYOBIBAIOIIEH, MOHOTOHHOM MOCIIEI0BATEIIBHOCTH.
Jlokazatb T€OpeMy O CXOJIUMOCTH MOHOTOHHOM OTpaHUYECHHOM MOCJIEI0BATEILHOCTH.
n
1

Teopema 0 CXOAMMOCTH MOCIICIOBATEIEHOCTH 1+~

Jlokasathk TeopeMy O mpejielie MPOMEKYTOUYHON TOCIIE0BATEIIbHOCTH.
OmnpeeneHne KOHEYHOTO M OECKOHEYHOTO MPEIENIOB (PYHKIIMH B TOUKE.
JlocTaTo4HbIC YCIOBHS OTCYTCTBHSI Mpeiesia (GyHKIIHH.

Haiitu npenen ¢pyuxuuu f (X) =sin x, f (X) =Cc0osX, mpu X —> 00,
Omnpenenenue 6.M. 1 6.0. GyHKIIUU B TOUKE.

Onpenenenue 0.M. QYHKIHIA OJHOTO MOPSIIIKA.

OmnpeneneHne S5KBUBAICHTHBIX 0.M. (YHKIIHIA.

Onpenenenue 0.M. QyHKIMH 00JIee BEICOKOTO MOPSIKA MAJIOCTH.
CBoiicTBa 3HauUKa o ( )

Omnpenenenue 6.0. GyHKIMI OJHOTO TOPSAKA POCTA.

Omnpenenenue 6.0. pyHKIMU OoJiee BBICOKOTO MOPSIIKA POCTA.

Jloka3aTh MepBYIO TEOPEMY O CYIIECTBOBAHUU Ipezena GyHKIMH B TOUKE.
Teopema 00 apudmeTnyeckux JeMcTBUAX ¢ peaesaMu QyHKIUH.

Omnpenenenre 0THOCTOPOHHUX (ITPABOTO U JIEBOTO) MpeesioB (YyHKIIMHA B TOUYKE.
Btopas Teopema o cyiecTBoOBaHUH Mpezena GyHKIIMU B TOUKE.

JlokazaTth Teopemy 00 apupMeTUIECKUX NEHCTBUSIX C HEMPEPHIBHBIMU (DYHKIIUSIMH.
Jloka3aTb nepBbIi 3aMevaTeIbHbIN IPEIEI.

Jloka3zaTb BTOpPOH 3aMeUYaTeIbHbIN IPEE.

Tabnuia SKBUBaJICHTHBIX (YHKITUI.

IlepBoe 1 BTOpOE OmnpeeneHus: HepepbIBHOM (PyHKIIMU B TOUKE.

HccenenoBath Ha HENPEPHIBHOCTH PYHKIIHIO Y = SIN NX, Y = COSNX, Y = X3, y= x4, y=e"mpu xeR .

Wccnenosath Ha HenpepbiBHOCTE Gynkmuo Y = IN X npu X)0.

Omnpenenenne 0JTHOCTOPOHHEH (J1€BOI U IpaBoil) HEMPEPHIBHOCTH (DYHKIIMU B TOUKE.
Teopema o HenpepbIBHOCTH (DYHKLIUU B TOUKE.



e Kraccudukarus Touek pa3pbiBa GpyHKINH.
e lccnenoBaTh Ha HEPEPHIBHOCTH (PYHKIIUU:

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

e JlokaszaTh TEOPEMY O HEIPEPHIBHOCTH CIOXKHON (YHKIIMU B TOUKE.

e OmnpenencHue Mpou3BoAHON GyHKIMH. Ee reomerpudeckuii 1 GU3HUECKUd CMBICIL.
e VYpaBHEHHE KacaTeIbHOW U HOpMaJU K TpaQuKy GyHKIUH.

52. Onpenenenue nuddepeHupyemMoit GyHKIUN.

53. Jloxasate Teopemy o nuddepeHupyemMocty GyHKITUH.

54. Jlokazatb TeopeMy 0 HenpepbslBHOCTH auddepeHpyeMoit pyHKIHH.
55. Onpenenenue nuddepennuana GyHKIUN.

56. Jlokaszatb TeopeMy O MPOU3BOAHON CYMMBI M Pa3HOCTH ABYX ()YHKIIHH.
57. Jlokazath TeopeMy O MPOU3BOAHON MPOU3BEACHUS IBYX (QYHKIUI.

58. Jlokazatp TeopeMy O MPOU3BOAHOIN YACTHOTO BYX (YHKITHIA.

59. Ucxons u3 onpenenenus, HAUTH MPOU3BOIHYIO (DYHKITHH

y=x*y=x%y=x"y=sin ax,y=sin(ax2),y=cosax,y=cos(ax2)yzeax,yze‘axz,y:Z
5.Tabnuna Ipou3BOAHBIX AJIEMEHTAPHBIX (PYHKIUH.

66.Jlokazath TEOpEMY O IPOU3BOAHON CIOKHON (DYHKITHH.

67.Jloka3aTh TeOpEMY O IPOM3BOJHON OOPATHON (YHKLIHH.

68.Mcxoast U3 TEOpEMBI O TPOU3BOTHON 0OpaTHON (QYHKIMH, HAUTH TPOU3BOAHYIO (D YHKIIUU
y = arctgx, y = arcctgx, y = arcsin X, y = arccos X.

69.0mnpenenenne mapaMeTpUUIECKy 3aaHHON (DYHKITHH.

70.ITepBast mpou3BOIHAS MTAPAMETPUIECKH 33JaHHOMN (YHKITUH.
71.0mHOCTOpOHHUE (JIeBas ¥ MpaBasi) MPOU3BOIHBIC (PYHKITUU B TOUKE.
72.Teopema 0 CyIIeCTBOBAaHUHU TPOU3BOTHON (DYHKIIMH B TOUKE.

73.Haiitu npou3BoaHy0 GyHKIIUUA Y = |X|, y= Ux?, y= Ax* B TouKe X=0.

74.JloxazaTh HHBAPUAHTHOCTH GOpMBI iepBoro nuddepennmana.

75.CgoiicTBa nepBbIX aAuddHepeHIInaioB.

76.Tabnuia nepBoIx 1UQGEpPeHITHATOB.

77.0npenenenne Bo3pacTaromiei, yopIBaroiel, CTpOro MOHOTOHHOM (PYHKIIMH B TOYKE.

78.J10ka3aTh TEOpPEMY O JOCTATOYHBIX YCIIOBUSIX MOHOTOHHOCTU Au(depeHunpyemMoil GyHKINU B
TOYKE.

79.0npenenenre TOYEK JOKATbHOTO MAKCUMyMa, MUHIMYMa, 3KCTpeMyMa (DyHKITUH.

80./lokazarb Teopemy Pepma (0 HEOOXOIUMBIX YCIOBHSIX IKCTpeMmyMa auddepeHupyemoit
GbyHKIHH).

81.0Onpenenenue crannoHapHo# Touku auddepeHmpyemMoit pyHKIun.

82.Jlokazarb Teopemy Pois (0 Hyse mpou3BOAHOIN).

83.Jlokazars Teopemy Jlarpanxa (hopMyna KOHEUHBIX TPUPAIIECHU ).

84./loxazatb Teopemy Komm (06001meHHast popMyiia KOHEUHBIX MPUPAILEHHH).

85.1IpaBuno Jlonurans.

86.Dopmyina Teinopa.

87.Hamucate mepBble TpY HEHYJIEBBIX WieHa psfa Telnopa QyHKIUU y = x4, y= X° B TOUKE X, =1.

—ax?

y=Innx6

88.Dopmyna MakiopeHa.

89.Hanucate nepBblie TpU HEHYJEBBIX WieHa psga MakiopeHa GyHKIUH
y=(x-1"y=(x-1y=(x-1).

90./lokxa3aTh TeOpeMy 0 HEOOXOIUMBIX YCIOBHUSAX IKCTpEMyMa (PYHKIIUH.

91.0mpenenenue KpUTHIECKON TOUKU (HYHKITUH.

92.Jloka3aTh TeOpEMY O JOCTATOYHBIX YCIOBHSIX SKCTpeMyMa (YHKIIHH.

93.0mpenenenue BHIYKION (BOTHYTOH) TuddepeHIpyeMoi GyHKINN.

94.Teopema 0 TOCTaTOYHBIX YCIOBHUSAX BBITYKIOCTH (BOTHYTOCTH) U depeHInpyeMOol (yHKINH.



agrwdE

95.0mpenenenue Touku neperuda quddepeHupyeMoit GyHKIuu.
96.Heob6xoaumble ycI0BHs TOUKK niepernda quddepeHunpyemMon GyHKIuu.
97.JloctaTouHble YCIOBHS TOUKU Niepernda auddepeHuupyemMoi QyHKIHH.

98.0mpenenenue HaKJIOHHOM (TIPaBOM, JIEBOM) M BEPTUKAIBHON acCUMITOT rpaduka GyHKIUU.

99.Teopema 0 HaKJIOHHOM aCUMITOTE Tpaduka GyHKIHH.

I[OHOJIHI/ITCJH)HI)IC BOIIPOCHL

Bcesikas mun muddepennupyemast QyHKIHS SBISETCS HENPEPHIBHON?
Bcesikast mu nenpepbiBHas pyHKIMS ABIsSETCS TUBPepeHInpyeMOii?

Bcesikas mu nuddepennnpyemast B Touke HyHKIUS UMEET KacaTeIbHYIO K TpauKy B 3TO# Touke?

Bcesikas nu ctanimoHapHasi TOUKa SIBJISIETCS KPUTUUYECKON ?
Bcesikas nin kpuTHdeckasi ToUKa SBJISIETCS CTallMOHAPHON?

KonTpoJbHbie padoThl

KonTposasnas pabora Ne 1. Belunciienue npeenos.

Mart. AHanm3. Nel

Bblumcantb npeaenst:

2 X
i X+ x+1
m|———
X—00 X2+1

o b=Vx)in()

g) xo1 X' =2x% +2x% —2x+1

1

(cosan)‘g(“)

lim
3) Xx—1

3x2+2x+1_ +X

lim

g) a3 -2)

1+ xsin x -1

lim >
5) x—0 X

Mat. AHanm3. No2

Bblumncantb npeaenbl:

im (5x _4)ctg(x—l)

1) X—1

i In(x—2)
7) x>3 X* =3x* +x-3

326+ x —3/28—x

3) I!m X—\/;
2/cos2ax —1

2 I!Ul] sin?(x—1)
i xC+x+1)
| B}




Kontponsnas padora Ne 2. [IpousBoaHas GyHKIIHH.

Mart. AHanm3. Ne3 Mat. AHanm3. Ne4
BblumncanTb npegensi: BblumMcanTb npegensi:
t .
(g x )\ lim (L+In(x +1)—In x)"
. 1)xew
1) x—0 \ SIN X

_ tg(x=2)In(x-1)
lim (3_‘VX+7) 2) I X —8x” +16

2) x>2 X>—2x* +4x -8
' X—1 1
3) Xﬂl sin 7x

. YT+x-2
3/ __1 y o~ =
NEBE S 2 I!Ul] 2-VXx+3

im
a) x>0 In cos2x

_ In(4X —3)
3) m tg(x —1)

2x2 —3x -1 5) *0

L
i (ZX +3X—1jx Iim(4x+x)5'”x

Mart. AHanus. Nel

INn(3x+2)
, _ 4 / 3
1) HaliTu nponsBoAHYtO Y. Yy = tg( X ) ;

7

!

Yy Y

2) Haittn nponssogHble , oT GYHKUMM y=y(X), 33,aHHOI NapamMeTPUYECKHN:
X = e*Z‘(Z—tZ) y :e’Zt(t2 +2t) _

!

Yy Y

3) HaiTn npousBoaHble , oT dyHKUMK y=Y(X), 3a4aHHOM

2_2Iny—x*=2¢e"

HeﬂBHOCy

1
X

4— 4cos() X 5
im—— Ilm[. j

4) BblumcauTb cnegytolme npegensi: X0 . x>0 SIn X




Mart. AHanms. No2

ctg(3x+2)
, o 5/,2
1) Haiitv npoussogHyio Y y= th( X )

!

"
)/X )/XX
’

’

2) Haiitn npounsBoaHble OT GyHKUMK y=Y(X), 3a4aHHOMN NapameTpUYECKHM:

x =5t + ctg(5t) y =5t —tg(5t)

yr y”
. X XX
3) HaliT npowusBoaHble ,

y3x +In(sin x)=siny .

oT GyHKUMM y=y(X), 3a8aHHON

HeABHO:

lim In (cos(4x)) lim [tg_xjle

> -
4) BbluMcAnTb cnegylowme npeaensl:  x—0 4x ; X0 Sin X

Mart. AHanus. Ne3

In(5x+2)
, . 7/v3
1) Haittn npoussognyto Y y= COS( X )

!

n
)/X )/XX
7

7

2) Hantu npounsBogHble oT OYHKUMK y=y(X), 3a4aHHOI NapameTpPUYECKH:

x =2t —sh(2t) y=2t—ch(2t).

!

Yy Y

3) Hantn npowusBogHbie , oT OYHKUMK y=Y(X), 3a4aHHOM HEsBHO:
y’x +In(cosx)=cosy .

. xX*=sinx®* N tg x)192%
lim =" lim (tgx)

6 X T
4) BbluMcAuUTb crepytowme npegensi: X0 X . X%,

Mart. AHanus. Ne4

th(3x+6)
_ 9/,5
1) HaliTu Npon3BOAHYO y,: y o Ctg( X )

!

Yy Y

, oT PpYHKUMM y=y(X), 3a4aHHOI NapamMeTPUIYECKHU:

7

2) HaiAiTn nponsBogHble

x=echt y=esht

’

Ve Y
3) Haiitv npoussogHble * X, XX or dYHKUMK y=y(X), 3a4aHHOI HEABHO:




2y +In(sin x)=xcosy .

. Xtgx-sin?x ,.
lim e lim (in(ex +€))*"
x—0 5X ; Xx—0

4) BbluMCAnTb cnepytowme npesenb:

KonTponsnas padora Ne 3. Jludpdepenunan GyHKIMHU U TPOU3BOIHAS BBICLIETO MOPSAKA.

Mart. AHanm3. Nel

y — tg(w)ln(3x+2) |

7

1) Haittn guddepeHuman dy:

_ 2
2) Haittn npoussogHyto y100); ¥ = (2x"+x)In(2x +1) ;

3) PasnoxUTb GYHKLMIO MO LieIbIM HEOTPULLATENbHBIM CTeneHAm asyuneda X2 1o yetsepToro
unena: Y =N (6_2)() .
4) Pa3fIoXUTb MO Le/IbIM HEOTPULIATENBbHbBIM CTEMEHAM NePeMEHHOI X:

" 2c0s(x?)-2

—3/1+sin(x?) o Y= z 12
y pouneHacX X pouneHac X .

Mart. AHanus. Ne2

y— th(w)ctg(sxu) |

7

1) Halitu guddepeHuman dy:

. 2
2) Haiftn npoussognyto y©0: Y = (3x” +2x)cos(3x+2) ;

3) Pa3nokuTb GYHKLMIO MO LENbIM HEOTPULLATE/IbHBIM CTEMEHAM AByyneHa X —2 [0 YeTBepToro
1
3x+6

YyneHa: .

4) Pas3noxutb No uenbim HeoTpuuaTebHbIM CTENEHAM I'IepEMEHHOVI X:

2

e’ -1

=3/ ini 8 yZIn 2 4
y=H/Ccos pouneracX ; X" pnouneHac X .




Mart. AHanm3. Ne3

1) Haittn guddepeHuman dy:

2) Haiitn npoussogHyto y!00):

3) Pa3nokUTb GYHKLMIO MO LEENbIM HEOTPULLATE IbHBIM CTEMEHAM ABydieHa X +3 [0 YeTBepToro

=In(1-2x)

yaeHa: y= .

4) Pa3noxuTb MO LEe/IbiIM HEOTPULATENbHbIM CTENEHAM NepemMeHHOM X:

y = 4/cos(x* y=I

In(5x+2)
y::cos@/x3) ,

y =(3x* +X)sin(3x +1) .

" 6sin (xz)—6x2

12
pouneHacX X

’

8
pouneHac X .

Mart. AHanun3. Ne4

1) Haittn guodeperumandy: y - Ctg

2) HaiiTn npounssogHyto y

3) Pa3nokuTb GYHKLMIO MO LENbIM HEOTPULLATE/IbHBIM CTEMEHAM AByyneHa X -4 00 YeTBepToro

1
X=3

y:

YaeHa:

~

4) Pasnoxutb no uenbim HeoTpuuaTe/ibHbIM CTENEHAM HEDEMEHHOVI X:

e —2x-1

:41/—'i3i 15 y=1In 2
y=yl-sinix pouneHacX 2X

’

(9 N )th(3x+6) |

0. Y =(5X+ XZ)Z(SHD )

7

3
pouneHac X .

KonTponsnas padora Ne 5. OnpeneneHHbI HHTETPal U €r0 MPUI0KESHHS.

Mart. AHanus. Nel

1) Hantm anvHy ayrmu Kpueoi

X*+y*=4y+4x—-4

, OFTpPaHMYEeHHOM
npamomn

<
X+ys= 2, obbem Tena, noay4eHHoro

BpalLeHnem gaHHol durypsl BoKpyr ocu Oy,
naowaab NOBEePXHOCTU AaHHOrO Tena.

2) Bblumcauntb naowaab Gurypsl, 3agaHHOM

Mart. AHanus. Ne2

1) HaitTm annHy oyrv KpMBeoi
X*+y?=—6y+2x—6 y
, OFPAHNYEHHOM

y+x=0

npamo , 06bem Tena, NoAy4YeHHOro

BpallleHMeM AaHHON GUrypbl BOKpYr ocu
Ox,

naowaab NoBepXHOCTN AaHHOro Tena.
2) BbluMcauTb naowaab Gurypsl, 3agaHHoOM

y=8-4./3

napameTpuyecKkn:




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

3) BbluncanTb naowaab purypsbl, 3aaaHHoOM

>
B MOMIAPHbIX KOOPAMHATaX: rzl+cose ,

r<i.

Txcos 2xdx

4) BbluMCAnUTb UHTerpan: ©

{x =8(t—sint)

y = 8(1—cost)
(0<x<167,y>8-43)

3) BbluncanTtb nnolaab purypsl, 3aaHHoM

< aci
B NONAPHbIX KoopauHaTax: | =35I 3¢

rx>1

4) BblUNCAUTb MHTErpan:

1
27Jx3\/4—3x2dx
O .

Mart. AHanmn3. Ne3

1) HaliTu anvHy ayrv KpuBeow

2 2 _ _
X“+y" =2y +6x 6,0I’paHI/I‘-IEHHOl7I
npsamom

<
X+ys= 2, obbem Teéna, Nnoay4eHHOoro

BpaLLeHnem gaHHoMi durypsl BoKpyr ocu Oy,
naowazb NOBEPXHOCTU AAHHOTO Tena.
2) Bblumcauntb niowaab Gurypsl, 3agaHHoOM

napamMmeTpUuyeckun:
X =6(t —sin t)
y=6(1—cost) y=3
(0<x<127,y>3)

3) BblumMcanTb Naowaab Gpurypsbl, 3a4aHHOM

S i
B NONAPHbIX KOOPANHATaX: | = 3sin 4(P,

r<i.

4) BblYNCAUTb UHTErpan:

1
75jx5\/9—5x3dx
0 .

Mart. AHanm3. Ne4

1) Halitn anuHy ayrv Kpuson

2 2 _ _
X" +y° =4x-8y 16, OrpaHUYeHHOM
npsmoit

-V 2>
X=y= 8, 06Bbem Tena, NONNYy4EHHOTIO

BpaLLeHMeM AaHHON GUrypbl BOKpYr ocu
Ox,

naowaab NOBEPXHOCTUN OAHHOIO TENA.

2) BbluncauTb naowaab purypsbl, 3agaHHOM

y:12+6\/§

napameTpuyeckn:
x =12(t —sin t)

y =12(1—cost)
0<x<24z,y>12+643)

3) BblunMcanTb Naowagb GuUrypbl, 3agaHHoM

< .
B MONAPHbLIX KOOPAUHATAaX: r<1l+sin ¢ ,

r<i.

szin 4xdx

4) Bbluncautb nHterpan: ©




KonTtponrsHast padota Ne 6. @yHKIIMM MHOTUX NEPEMEHHBIX.

Mart. AHanms. Nel MarT. AHanns. Ne2
1) Hait nonHbii aguddepeHumnan BTOPoOro 1) Haittn nonHbii auddepeHumnan
BTOPOro

2

nopaaka d U u gTopyio yactHylo nponssoaHyto
2

nopaaxa d°U 1 sropyio yactHyto

2
%N or dynkummn U= f(é,n)’ rae NPOU3BOAHYIO oX* or T f(f,n)'
= — = — — 2 — 2 —
&=3x—-2y,n=-3x-2y e & =3X" —2y,17 =5y~ 3x

z2=2(XY) ,.u =
2) Ana dyHKumUm HaWTU YaCTHble 2) Lina byHKLMM z=12(X,Y) HalTH

NPOM3BOAHbIE MEPBOro M BTOPOro NopAAKa HacTHble

232 _ 3y 272 —sin (32) NPOn3BOAHbIE NEPBOro M BTOPOro

nopAagkKa

3) BBO,CI,H HOBbl€ HE3aBUCUMDbIE NepeMeHHble,
3x* -2y -2z =In(2z2)

npeobpasoBaTb ypaBHEHMS

3) BBoAA HOBble HE3aBUCUMbIE

o’z laz y

+=-—=0 =L np=x nepemeHHble,
oxoy  x oy , ecnu
npeobpa30BaTb ypaBHEHUSA

4) UccnepoBaTb Ha 3KCTPEMYM

z=e""(2-4x" +2y) O’z _1a -0

XY YK ey E= V= XY

4) UccnenoBaTb Ha SKCTPEMYM

7=e"% (4x+2y* —4)

Mart. AHanus. Ne3 Mart. AHanus. Ne4

1) Haitm nonHbit guddepeHuman BToporo 1) Haitm nonuHbii guddepeHuman

2
q2 BTOPOro nopsgka du BTOPYHO YaCTHYIO
nopsaaka 9 U 1 sTopyto yacTHyto nponssoaHyto

ou
2 —
8_u npou3BOAHYIO Oxoy oT yHKLMMK u= f(‘:’n),
2 = 2
oy oT GYHKUMK u= f(é’n),r,u,e rne & =3y—2X,n1=4x" -6y
E=4x+2y* n=2x-3y
2) Ans dyHkumm £ = 2(%Y) paiiru

2) ina dyrkummn = 2(X.Y) paiitu yacthbie YaCTHble
NPOU3BOAHbIE MEPBOrO 1 BTOPOrO NOPAAKaA NPOU3BOAHbIE NEPBOrO U BTOPOrO

nopagka

3x —2y? —3z% = cos (3z)
3x? +3y — 322 =8J/7°

3) BBoaA HOBble HE3aBUCUMbIE NMepeMeHHble,




npeobpa3oBaTb ypaBHEHMUA

0%z

Lo X
Xy Y ox

0 E=2y,n=—
y

, ecnun

4) UccnenoBaTb Ha SKCTPEMYM

z=eY7(2x-y* +2)

3) BBoasA HOBble He3aBUCKMMbIe
nepemeHHble,

npeobpas3oBaTb YpaBHEHMUA

2
392 4% _g
ox* oy
E=2x"+3y,n =X

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

KonTponsnas pa6ora Ne 7. [ToBTOpHBIE HHTETPAJIBI.

Mart. AHanms. Nel

I _[ xydxdy

1) Bbluncautb D

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

,roe D:

2) U3MeHUTb NopALOK UHTErPUPOBAHUSA

V2x-x?

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

_U f (x, y)dxdy

3) B gBOMHOM WUHTerpane D
nepemnTu

K NO/IAPHbIM KOOPAMHATaM M paccTaBuTb
npeaenbl MHTerpMpoBaHms. D:

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

4) C nomoLblo ABOMHOrO MHTErpana BbIYUCAUTb
naowaab Gurypbl, orpaHUYEHHON IMHUAMM:

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

Mart. AHanus. No2

_[ j xydxdy

1) Bbluncautb D
X2 +y? <—Ax,x*+y*24y,y>0

,roe D:

2) U3MeHUTb NOpALOK MHTErPUPOBAHUSA

e Inx e 2-Inx

[ [ £ 0 y)dy+ [dx [ £(xy)dy

] £ (x, y)dxdy

3) B 4BOMHOM MHTerpane D
nepenTu

K NONIAPHbIM KOOPAMHATaM M PaccTaBuTb
npegenbl UHTErpMpoBaHus. D:

x*+y*<-By,y>-45 x>0

4) C nomoubto ABOMHOrO MHTerpana
BbIYNCAUTD

naowaab ¢uUrypbl, orpaHUYeHHOM
JIMHUAMMU:

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




Mart. AHanms. Ne3 Mart. AHanus. Ne4
_[ _[ xydxdy _[ _[ xydxdy

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

2) 3meHUTb NopsaaoK MHTErpUpoBaHua 2) I3meHUTb NopPsA0K MHTErpupoBaHmA

2 X 6 V12+4x—x? 5  V10x-x2 10 /50-5x

Jox[ £ y)dy+[ax [ (xy)dy Jox [f0oyydy+[dx [ f(xy)dy

0 0 2 0 0 0 5 0

J 1 (x.y)dxdy JI £ (x.y)dxdy

3) B aBoitHOM MHTerpane D 3) B 4BOMHOM UHTerpane D
nepemnTn nepentu

K NO/IAPHbIM KOOPAMHATaM U PaccTaBuTb K NO/IAPHbIM KOOPAMHATaM U PaccTaBUTb
npeaenbl MHTerpuposaHms. D: npegenbl MHTerpMposaxus. D:
x> +y*<2y,y<1l5 x>0 X2 +y?<-2x,x>-15 y>0

4) C nomoLbto ABOMHOrO MHTErpana BblYMCINTb 4) C nomoupbto ABOWHOIO MHTerpana
naowaab Gurypbl, orpaHUYEHHON NNHUAMM: BbIYNCAUTD

y:x2 +5 y=5-x,x=2 naowaab GUrypbl, orpaHUYeHHON

’ ' JNIMHUAMMA:
2 2
y=Xx" x=2+y°,y=0,y=4

Bonpocskl Kk 3k3aMeny

1 cemecTp

1. Akcuomsl Ileano HatypanpHbIX yucen. Koneunsie MHOXecTBa. OCHOBHAsI TEOpEMA O KOHEY-HBIX
MHOECTBAX.

2. CpaBHEeHHE MHOXKECTB 110 MOIIHOCTH. Teopema Kantopa-bepumreitna. Teopema Kanropa o
MOITHOCTH MHOECTBA MOJAMHOKECTB. MOITHOCTh KOHTUHYYMa.

3. AKCHMOMBI JIEHCTBUTEINIbHBIX Yynced. TeopemMbl 0 TOUHON BEpXHEW U TOUHOW HUKHEU TPaHU.
[Ipunuun Apxumena. Teopema 0 IIIOTHOCTU PALIMOHAJIBHBIX U UPPALIMOHATIBHBIX YUCEN.

4. Teopema 0 MOLTHOCTH MHOKECTBA JICHCTBUTEIbHBIX YHCET.

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

6. Ilpenen uncnoBoil mocaeaoBareabHOCTH. CBOMCTBA CXOASIIMXCS MTOCIIEI0BATEIBHOCTEN:
€MHCTBEHHOCTB Ipezesia, OTPAaHUYEHHOCTh CXOASIIENCS MOCIEA0BATEIbHOCTH, CBOMCTBO
YCTOMUYMBOCTHU, MIPEAET MOAYIISL, PEAEIbHBIN MEPeX0]l B HEPABEHCTBAX, CBOMCTBO JTUHEHHOCTH.
7. CBOMCTBA CXOAIIUXCS NOCIEA0BATEIbHOCTEN: IPEAEIbHBIN MEPEeX0/1 B MPOU3BEICHNUU U B
YacCTHOM.

8. Teopemsl 0 mpeese HeyObIBAIOIIEH 1 HEBO3pACTAOIIIEH MTOCIEA0BATEIHHOCTH.

9. Yucno e.

10. Teopema IITonb11A.

11. Teopema o mpenesne TpoMekyTouHoi nocienoBatenbHoCcTH. [Ipuniun Kantopa o BloxkeH-HbIX
OTpe3Kax.

12. ITpunnun bonbuano-BeiepmTpacca 0 ¢X0aAIIENHCAIOANIOCIEI0BATEIBHOCTH.

13. Kputepuii Ko cxoauMocTi N0Ciae10BaTENbHOCTH.



14. Onpenenenue npenena gucnoBoit pyaknuu mo Komm u no ['eitHe. DKBUBaTIEHTHOCTH
omnpenenenuii npenena ¢pynkuuu no Komu u no I'eitne.

15. Kpurepuit Ko cymectBoBanus mpesena GyHKINH.

16. HerpepbIBHOCTH (DyHKIIMHU B TOUKE U Ha MpoMexyTke. CBOICTBAa HEPEPHIBHBIX (DYHKITUIL:
HENPEPbIBHOCTh MOAYJIS, IOKAJIbHAS! OTPAaHHYEHHOCTb, CBOWCTBO YCTOMYUBOCTH. ApupMeTHIeCKHe
oTIepalyy C HEMPEPHIBHBIMU QYHKIMSIMH. HempepbIBHOCTH CII0KHOM 1 00paTHON (YHKITUH.

17. IlepBas Teopema Beliepmrpacca (00 orpaHHYeHHOCTH HeTIpepbIBHOM (PyHKINN). BTOpas Teopema
Beiiepmrpacca (0 HauOOJIbLIEM U HAUMEHBIIIEM 3HAYEHUH ).

18. Ilepsast u Bropas TeopeMsl bosbiiano-Komm o mpoMeKyTo4yHbIX 3HAUE€HUSI HEPEPIBHON
¢bynkuuu. Teopema o cymecTBOBaHUM 00paTHOM (QyHKIHH.

19. Teopema Kanropa o paBHOMEPHOI1 HENPEPHIBHOCTH.

20. [onsiTusa npou3BoIHOM, qUdPepeHpyeMocTy, Juddepenunana pyHkuuu. 'eomerpuueckuii
CMBICJT TPOU3BOIHOM U nuddepenimana. CpaBHEHHE TOHITHI MPOU3BOIHON 1

T hepeHInpyeMOCTH.

21. OgHocTopoHHME TPON3BOAHbIE. CpaBHEHME MOHITUI HEMPEPHIBHOCTHU U U DHEepeHIIMPYEMOCTH.
Kputepuii nudpdepenurpyeMocTt (B TEpMUHAX HEMIPEPHIBHOCTU AP PEepeHInaTbHO-Pa3HOCTHOTO
OTHOIIIEHUS).

22. lnddepeHnmpoBanne THHEHHOW KOMOWHAIINH, TIPOU3BEICHHS U YaCTHOTO JIBYX (DYHKIIUH.

23. IuddepenumpoBanne oOpaTHOM U cI0KHOM QyHKIMU. MIHBapraHTHOCTH (POPMBI 3aIIUCH TTEPBOTO
muddepenimana.

24. BIBOI TPOU3BOAHBIX DJIEMEHTAPHBIX (DYHKIIHIA.

25. [IpousBoanbie U auddepeHIraibl BICIIUX NOPAIKOB. BerancautensHas ¢popmyna 1l BEICIIUX
muddepeHnnanos. Y ciIoBre HHBAPUAHTHOCTH BBICIINX U (D (epeHIINaToB OTHOCUTEIBHO 3aMEHbI
MEPEMEHHOM.

26. ®opmynsl Jleitoauma (Beiciee quddepeHnnpoBaHue MPOU3BEACHUS U CI0KHON (QYHKITUN).

27. Teopema depma 06 sxctpemyme pyukiuu. Teopema [lapOy 0 TPOMEKYTOUHBIX 3HAYCHHSX
MPOU3BOJHOM.

28. Teopewms Pouis, Jlarpanxa, Komn.

29. IlepBoe nmpaBuinoJlonuTans BHIYUCICHUS TPEACIOB

30. Bropoe npaBuioJlonuraist BEIYUCICHUS IPEIEIOB

31. Muorounen Teiinopa. @opmyna Telnopa ¢ octatouHbIM 4iieHOM B hopme [leano.
EnunHcTBEeHHOCTH npeacTaBieHus: GyHKIIMU MHOTOUWJICHOM.

32. ®opmyina Telmopa ¢ octaTouHbIM WieHOM B hopmax, Komu, Jlarpamka.

[1a1Th OCHOBHBIX pasnokeHuit o popmyne Teitnopa.

33. UnTepnonsuuoHHbii moauHoM Jlarpanxa. OneHka norpeiHoCTH HHTEPIOJISIUH.

34. Kpurtepuii noctostHCTBa (PYHKIIUHU. Y CIOBUE CTPOrO MOHOTOHHOCTH (DYHKIIMU HA TPOMEXKYTKE.
MOHOTOHHOCTb B TOUKE.

35. JlokanbHbIe SKCTpeMyMbl (DYHKITNH, UX BUAbl. Heo6xoauMoe ycioBue J0KalIbHOTO 3KCTPEMYyMaA.
JlocTaTouHbI€ YCIOBUS JIOKAIBHOIO SKCTPEMYMa B TEPMUHAX | -0i MPOU3BOAHOM, 2-01 MPOU3BOIHOM,
N-TOM MPOU3BOJHOM.

36. Boinmykible GyHKIUU, BUJIBI BBITYKJIOCTH. JIOCTaTOUHOE YCIIOBUE CTPOTOM BBITYKIOCTH
¢ynkuuu. Pacnosoxxenue rpaduka BHITYKIOW (QyHKIIMA OTHOCUTENIBHO KacaTeIbHOM.

37. HepasenctBo MeHcena. HepaBeHCTBO MeX Ty CpeAHUM apU(PMETHUECKUM U CPEAHUM
TE€OMETPUYECKHUM.

38. HepaBenctna IOHnra, I'énpaepa, Komm-bynsikoBckoro, MUHKOBCKOTO.

39. Touku neperuba pynkunu. Heo6xomumoe ycnosue neperuda. Jfocratounoe yciaoBue neperuoa.
Pacnonoxenue rpaduka GyHKIMHA OTHOCUTENBHO KacaTeJIbHON B TOUKE Meperuoa.

40. IMonsitue 6a3wl. [Tpumepsr 6a3. [Ipenen uncnosoit Gpynkiuu mo 6aze. CoiicTBa

GbyHKIMH, IMEIONNX Tpeae 1o 0ase.

41. Kpurepuit Ko cymectBoBanus mpeena mno 6ase.

42. Cuérno-nopoxxaéunsie 6a3bl. [Ipenen ['eitHe mo 6a3ze. DKBUBAJIGHTHOCTD MOHATHIA MTPeIeIano
I'eiine u mo Ko B cirydae c4€THO-MOPOKAEHHBIX 0a3.
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