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1. MTEPEYEHb KOMIIETEHIIUI Y 3TAIIbI UX ®OPMHUPOBAHUSA B ITPOIIECCE
OCBOEHMA JUCIUAIIJIMHDbI

1.1.

@DOH/1 OIICHOYHBIX CPECTB MPEIHAZHAYEH IS OLIEHKU PE3y/IbTaTOB 00YUEHUs M0 y4eOHOM

JUCLIUIUINHE.
Paboueii nporpamMMoii 1M CUUILTHHBI (MOIYJIS1) MPEAYCMOTPEHO (P)OPMHUPOBAHME CJIEAYOIINX
KOMIIeTCHIIHIi:

Kon u | Kog u | Ilnanmpyemsble pe3yJIbTaThI 00yUeHHS M0 AUCIHUIIMHE

HaHMMEeHOBaHHe | HAMMEHOBaHHUe

KOMIIETeHIINH WHIHKATOpPA

BBIITYCKHUKA AOCTHKEHHSI

KOMIIETCHIIUH

YK-1 Cmocoben | YK-1.2. 3name:  TOHATHWHBIA  ammapar, OCHOBHBIC  pa3Jeibl

OCYIIECTBISTh [Tpumensier MaTeMaTHYECKOTO aHaJIM3a; OCHOBBI JU(P(EPECHIHAILHOTO U

TIOUCK, METOJIBI MHTETPAJIBHOTO HMCYUCICHUS (PYHKIMH OIHOHM IEepeMEHHOI;

KPUTHYECKUI MaTeMaTHYeCKOro |OCHOBBI U (epeHInanbHOro  MCUMCICHUS  (YHKIMU

aHaIN3 M CHUHTE3 | aHaH3a JUIS | HECKOJIBKUX ~ TIEPEMEHHBIX €  IIeJbl0  JIAJIbHEUIIero

uHpopmanuu, peuieHus UCIIOJIB30BaHUS B IPO(ECCHOHAIBHOMN JAESATEILHOCTH; OCHOBHBIC

HIPUMEHSTh CTAQH[APTHBIX 33/1a4 | METOABI  JUCLHUIUIMHBI, HEOOXOIWMBIE Il  PEIICHUS

CUCTEMHBII B MPUKIIAIHBIX 337124 TPO(HeCCHOHATBLHOM JIeITeNTbHOCTH

MOAXOJ st | mpoecCuoHaNbHO | Vmems: TMPUMEHATh METOJMKH TOHMCKa, cOopa H 00pabOTKU

petieHus f IesITeIbHOCTH nH(pOpMAaIUK MO JUCHUIUIMHE; OCYIIECTBIATh KPUTUYCCKHH

MOCTABJICHHBIX aHaIM3 W CHHTe3 HH(OpMAIWH, MNOITYYCHHOH M3 Ppa3HBIX

3amaqy MCTOYHHKOB; HCIOJIB30BaTh OCHOBHBIC 3aKOHBI, TEOPEMBI U
MOJIOKEHHUST ~ MAaTEMAaTHYeCKOro  aHajim3a Uil PelICHHs
CTaH/IAPTHBIX 33a7a4 MPO(eCCHOHANBHOM AeSTEeIFHOCTH
Bnaoems: MeTomamu noucka, coopa u 00paboTKH,
KPUTHYECKOTO aHAJIN3a U CHHTE3a HH(POPMAIIHH 110
JMCIUITIMHE; METOAAMH PEIICHHS TUIIOBBIX 337144 10
JWCIUIIIMHE; METOANKONW CHCTEMHOTO MOAXO0MA JUTS PEIICHUS
TIOCTaBJICHHBIX 33124

1.2. Bxoownoii  yposenv 3manuil, ymeHuu, onvlma OesiMeNbHOCMU, MmpeOyeMvix Ous

Gopmuposanus komnemeHyuu

— 3HaeT: 3Talbl PelIeHUs 3aayl U3 Pa3IMYHBIX pa3fesioB MaTeMaTUYECKOro aHajiu3a (Teopuu
npenenoB GyHKIuH, nuddepeHInanbHOr0 UCUUCICHHSI, MHTETPAIBHOTO UCUUCICHHS (PYHKIMIA OJHON U
MHOTHX TTEPEMEHHBIX).

— YMeer: onpeneinars NOpsAAOK AEUCTBUH IIPU PELICHUU 3a1a4H, UCXOs U3 €€ aHaIu3a.

— HaxoauTt, KpUTHYECKN aHATU3UPYET U BhIOMpaeT MHPOpPMAIINIO, HEOOXOAUMYIO IS PEIICHUS
IIOCTaBJIICHHOH 3aJa4u

— VYwmeer: paboTrarh C TEOPETHUECKMM MaTepuajoM [0 TeMe 3a/ayd; I[0JIb30BaThCA
MaTeMaTUYeCKOl CUMBOJIMKOW M TEPMHUHOJIOTHEH MpH pElIeHUH 3aJad M J0Ka3aTelIbCTBE TEOpeM
MaTEeMaTUYeCKOro aHajiusa

2. CTPYKTYPA ®OC IO JUCHUIIJIMHE
OneHka TPOBOAUTCA  METOAOM  COIOCTABJIEHHS  MapaMeTpoB  MPOAEMOHCTPUPOBAHHON
00yJarmuMcs TPOAYKTA NEATEIBHOCTH C 3aJaHHBIMU dTAIOHAMH U CTAaHAAPTAMHU 110 KPUTEPHUSIM.



Tabmuma — 1.1. OOBEKTHI OIICHUBAHMS I HANMEHOBAHHUE OIICHOYHBIX CPE/ICTB

Homep u DopMbI OOBEKTHI OICHUBAHMS Bun zanstus dopma
HAUMCHOBaH | TEKYIIETO / NPOBEICHH
ne KOHTPOJIA HaumenoBan | s oueHkn
pas3enioB/Te | ycreBaeM ue YcrHas/
M octH / OIICHOYHBEIX | MUChMEHHA
MPOMEXKY CpeicTB s
TOYHOU
aTTecTarf
2031
Tema 1. Texymuii | [loHatue  MHOXXecTBa;  omepanuu  oObexunenus, | AI1 — gokmax | yctHas/
MHoecTBa | KOHTPOJNb | NIEPEeCcedYeHrss W Pa3HOCTH MHOXKECTB; ONpEJeNIeHHe H | C MMChMEHHA
1 QYHKIIUH crnocoObl  3afaHus  (DYHKIIMU; OCHOBHBIC CBOMCTBA | Mpe3cHTANue | S
(yHKIMIT: MOHOTOHHOCTh, YETHOCTh, HEPUOJUYHOCTD; | i, T — TecT
MOHSTHS CJIOKHOH M 00paTHOW (DYHKIIMH, OCHOBHBIC
3lIeMEHTapHbIe PYHKUUH U UX TpaduKu, Npeodpa3oBaHus
rpaduKos;
Tema 2. Texymuii | [ToHsITME YUCTOBOM MOCIENO0BATENLHOCTU U €€ Mpeiena; | A0KIaa c | YcrHas
[Ipenen n KOHTPOJIb | TIOHATUSI OECKOHEYHO Majoi M OECKOHEYHO OOJBIION | Mpe3eHTalnre | MUChbMEHHa
HETIPEPHIBHO MOCNE0BAaTEIBHOCTE M CBA3b  MEXIy  HUMH; | il T —TecT o
CTh (DYHKITUH apudmernyeckue CBOICTBa npenenoB | Komnoksuym
OJTHOM MOCIIeZIOBAaTEIbHOCTE  TMOHATHE Tpeaena (YHKIHUH, | 3aJ1auH,
nepeMEeHHOM apudmernyeckre CBOWCTBAa mpeAesioB (YHKIUMA (M | KOHTPOIbHAS
mpenen deMeHTapHOH (DYHKIIUU TIOHATHE YHclia «e» U | pabdora
HaTypaJbHOTO Jorapudma; 3ameuaTesbHBIC MpPEICIbI;
TeOpeMbl 00 OKBUBAJICHTHHIX OECKOHEYHO MaJbIX
¢yHkumsax. IlpuMeHeHue CBOWCTB  SKBHBAJIECHTHBIX
0ECKOHEYHO MaITbIX (DYHKIIUH K BBIYHCIICHHIO MIPEICIIOB;
TaOJMIIa SKBUBAJICHTHBIX (YHKIMH; TOYKM pa3pbiBa
¢yHkumn W HX  Kkinaccudukanmus, TeopemMa o
HEMPEPBIBHOCTH AJIEMEHTAPHBIX (DYHKIIHIA,
Tema 3. Texkymuii | onpeaeraeHue MPOU3BOIHOM, €€ T€OMETPUUECKUIN CMBICI, | JOKJIaj ¢ | [TucrmenH
Huddepenn | koutponb | auddepeHupyeMocTs (GYHKIMH Ha MPOMEXKYTKE, | MIpe3cHTalnue | as
HalbHOE Ta0iuIla TPOW3BOMHBIX  OCHOBHBIX DIIEMEHTapHBIX | i T — TecT YcrHas
MCYHCIICHHE ¢yHkmiA, Teopema o auddepenupoBanun cymmsbl, | KomtokBuym
GbyHKIMU MPOM3BEICHUsI W 4YacTHOro (yHKIWHA, Teopema o |, 3a/1a4H,
OJTHOM TG GEepPeHIIMPOBAHUN  CIIOKHOW (PYHKIMH, TIOHSATHE | KOHTPOJIbHAS
MEpPEMEHHON muddepenumana QGyHKOMM W TeopemMa O CBs3M | paborta
middepeHnmana ¢ npupanieHueM (QYHKIWK, MTOHATHE
ANMACTUYHOCTH (DYHKITVH B TOYKE;
Tema 4. Texymuii | JlocTaTrouHble  YCIOBHUS  MOHOTOHHOCTH  (DYHKIIMU | JOKJIA ¢ | Yeruas
Hcnonp3oBa | KOHTPOJIBb | HEOOXOAMMEIE W JIOCTATOYHBIC YCIOBHS JKCTPEMyMa; | Mpe3cHTAlUe | MUChbMCHHA
HUE TeopeMa O HEOOXOAMMBIX W JOCTAaTOYHBIX ycioBHAX | i T —TecT o
MIPOU3BOTHEI BEINYKIIOCTH  (pyHKIMU, Teopema o HaubosbmeMm | KomiokBuym
X IS (HaMMEHBIIIeM) 3HAYCHUH BBIMYKIIOW (PYHKIINY, TIOHATHE | , 3aJlauH,
WCCIIEIOBaHN TOUYKM TIeperuda (QYHKIUH W JIOCTATOYHOE YCJOBHE €€ | KOHTPOIbHAS
s QyHKINA U CYIIECTBOBAHUS MOHATHE aCUMIITOTHI I'paduka QyHKIKH, | padoTa
MOCTPOSHHUS JIOCTaTOYHBIE YCIIOBUS CYIIIECTBOBAHUSI BEPTHKAILHOW H
rpaduka HAKJIOHHOH aCHUMIITOT;
Tema 5. Texymuit | Onpenenenue IepBOOOPA3HOM, TIOHATHE | JOKIIAJ ¢ | YcrHas
Heonpenene | KOHTposib | HEONpeOENEHHOrO WMHTErpajia, ero CBOMCTBA, TAabNMWLa | Mpe3eHTalue | MHUCbMEHHA
HHBII HEOMpPEICICHHBIX HMHTETpajoB, TeopeMa o 3aMeHe | il T —TecT S
WHTErpa TIEpEeMEHHOM B HEOTIPEIEIICHHOM UHTeTpaiie, TeopeMa 00 | KomrokBuym
WHTETPUPOBAHUM TI0 4YacTAM, IMOHITHE TMPOCTEHINX | , 3a/1auH,
PaIMOHANBHEIX JPOOCH W WX WHTETPUPOBAHHE, METO] | KOHTPOJhHAS
WHTETPUPOBAHUS TIPABWIBHON palMOHAIBHOW 1pobu | pabota

pa3JIoXKEHNEM €€ Ha CYMMY IPOCTEHIINX palMOHAIBHBIX
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Howmep u ®opMbI OOBEKTHI OIICHUBAHUS Bun zanstus ®opma
HAaUMEHOBaH | TEKYIIETO / MIPOBEICHA
ue KOHTPOJIA HaumenoBan | s oueHku
pasnenos/Te | ycneBaem ue YcrHas/
M octH / OIICHOYHBIX | MHUChMEHHA
MIPOMEXKY CpeICTB a
TOYHOMU
aTTecTar
2038
npobeit
Tewma 6. Texkyumit | [lonsiTue omnpeneiaeHHOro WHTErpaza, TeopemMa O | JOKIaL ¢ | IluceMenn
OmnpenienneHH | KOHTPOIb | JOCTATOYHBIX YCIOBHAX HWHTETPHUPYEMOCTH (YHKIMH, | MpE3eHTamue | as
bIil UHTETpa FEOMETPUYECKUA CMBICT OIpeNieieHHOro uHTerpana; | i T — Tect yCTHast
OCHOBHBIE  CBOWCTBa  ompeneilcHHOro uHTerpana; | Kommoxksuym
OCHOBHasl ~ TEOpEMa HMHTETPAIbHOIO  HMCUYHUCICHUS, | , 3a;auu,
TeopeMa O 3aMeHe IIepEeMEHHOH B ONPEAENCHHOM | KOHTPOJbHAs
WHTETpalie, TeopeMa 00 MHTETPUPOBAHHUM [0 YacTsAM B | pabora
ONpPENEICHHOM  HUHTETpajie, TeopemMa O BBIUHUCICHUH
TUTOIIA/IH TUTOCKOH QUTYpHBI
Tema 7 Texymuii | IToHATHe apu(METHUECKOr0 N-MEPHOTO IPOCTPAHCTBA, | JAOKJIA ¢ | [lucrmenH
JluddepeHir | KOHTPONb | pacCTOSIHMS ~ MEXKAYy TOYKAaMH B TMPOCTPAHCTBE, | Mpe3cHTanue | as
HaNbHOE OKPEeCTHOCTH TOYKW; ompeaencHne ¢GyHKmuu n | i T —TecT VYcrHas
WCUHUCIICHHE MEPEeMEHHBIX, TNpPUMepHl TakuxX (yHKuui; nousTHs | KommokBuym
(hyHKIIN mpenena (YHKIUM N TMEPEMCHHBIX, HENMPEPHIBHOCTH | , 3a/1auu,
HECKOJIBKHUX (YHKIIMM HECKOJBKUX TIEPEMEHHBIX B TOYKE M Ha | KOHTPOJbHAS
MIEPEMEHHBIX MHOXXECTBE;  YacTHbIE  MPOW3BOAHBIE  (pyHKIMHU | paboTa
HECKOJIbKUX TIEpEMEHHBIX, TEOpeMa O CMEUIaHHBIX
MPOU3BOJHBIX,  TOHATHE  AJIACTHYHOCTH  (PYHKIIUH
HECKOJIBKMX  TEPEeMEHHBIX M0  (PUKCHpPOBAHHOI
MepEeMEHHOM, MOHITHUS TPOU3BOHOM 10 HAIPABJICHUIO U
rpagueHTa (yHKIIMH HECKOJIBKUX IIEPEMEHHBIX, TeOpeMa
0 BBIYUCJICHUHN MPOU3BOJHOM MO HAIMPABICHUIO;
Tema 8 Texymuii | ITouatue nuddepeHINaIBPHOIO ypaBHEHHS IEPBOrO | JAOKJIAM ¢ | [TucrmenH
OOBIKHOBEHH | KOHTPOJIb | TOpsinka W ero  pemenus. CyInecTBOBaHHE MW | IIpEe3CHTAIUE | as
blE eOUHCTBEHHOCTh peuieHust 3amaur Komwm; OcHoBHble | it T —Tect VYcrHas
muddepeHm Tumel AudepeHIaTBLHBIX ypaBHEHHH IepBOTO mopsnka | Komioksuym
aNbHBIC W MeTOAbl HAaXOXKICHHWS WX pEIIeHHH: ypaBHEHHUS C | , 3a/1a4H,
ypaBHEHUS pa3IensoIUMUCS MIEPEMEHHBIMH, OJIHOPOJHBIC, | KOHTPOJbHAS
nuHeHbIe u ypaBHeHUs bepuymmm; [luddepennmnansaeie | padora
YpaBHEHUS  BBICIIMX  TOPSAKOB,  JIOITyCKAIOIINE
MOHIKEHUe Topsnaka; Jluneiinsle nuddepeHnnaiIbHbIe
YpPaBHEHUSI BBICHIMX MOPAJKOB C  IOCTOSHHBIMHU
K03 UILIUCHTaMU; [TpubnmxeHHbIC METO/IBI
HaXO0XICHUS pereHus 3a1a9u Kot JUTS
TG EPEeHITMATEHOTO YPaBHEHUS TIEPBOTO MOPSIIKA.
Tema 9 Texyuuit | [loHsiTHE YUCIOBOrO psiAa; CyMMa YHCIOBOTO psaa, | HOKIAT ¢ | IluceMenn
YucnoBble KOHTPOJIb | TeOpeMa O CyMMe OCCKOHEYHOH TEeOMETPUUCCKOW | Mpe3cHTamue | as
PAIBL. MPOTPECCUM, CBOMCTBA CXOISIIMXCS YUCIOBBIX pAnoB, | B T —Tect VYcrHas
CreneHHble TeopeMa 0 HEOOXOAMMOM YCJIOBHU CXOauMocTh psnaa, | KomnokBuym
PsIBI MpUMep; TeopeMa O IpeaeTbHOM MpHU3HAKE CPaBHEHHS | , 3aJ1auH,
JUIS PSAAOB C TIOJOXKHUTEIHHBIMH WIEHAMH, YCIOBHE | KOHTPOJIbHAS
CXOAMMOCTH OOOOIIEHHOIO0 TapMOHHYECKOTO psna, | padboTa

npu3Hak [anmambepa; monaTHe 00 aOCOMIOTHOH U

YCIOBHOM  CXOIMMOCTH  3HAKOIIEPEMEHHOTO  psa,
npu3Hak JlelOHuma. [loHATHE CcTEmeHHOro psijia U ero
obOiacTu CXOJIMMOCTH, onpeJecHue paauyca

CXOOUMOCTHU CTCIICHHOIO psAda MW TEOpeMa O €ro
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Howmep u ®opMbI OOBEKTHI OIICHUBAHUS Bun zanstus ®opma
HAaUMEHOBaH | TEKYIIETO / MIPOBEICHA
ue KOHTPOJIA HaumeHoBaH | s olieHKH
pasnenos/Te | ycneBaem ue YcrHas/
M octu / OIICHOYHBIX | MHUChMEHHA
MIPOMEXKY CpeICTB o
TOYHOMU
aTTecTar
2038
BBEIUHCIICHHH.
Bce rembr m | Ilpomex | O6oOmeHHbIe pe3ynbTaThl o0ydeHusi mo ommagenuto | T — tect (1- | Ilucemenn
pa3nesibl: yTOYHAsl | TEOPETUYECKUMH  3HAaHWSIMH  ©u  mnpaktudeckumu | 30) ast
aTTecTall | HaBbIKAMHU
ust
HTorosbiii - Bomnpocet  Ilpenen wu  HempepblBHOCTH  (GyHKuuil | Bompockl k | UToroBbIit
KOHTPOJIb HECKONBKMX TepeMeHHbIX. YacTHple mpomsBogHbe. | THA KOHTPOJIb
mno HNuddepennman QyHKIUH HECKONBKHX IEPEMEHHBIX. no
JHCIUTLIHH [IpousBognast cinoxuoit  ¢yHkumu. [IpowsBogHas AUCIUTLTA
e HesiBHOU QyHKIuu. [ToHsiTHE O MpOM3BOAHON (HYHKIIMU He
o JIaHHOMY HampaBieHuto. ['paaueHt. YactHble
MTPOU3BOHBIE BBICIINX MOPSAKOB. DKCTpEMYM (DYHKITUH
HECKOJIBKHX TepEeMEeHHBIX. Haxoxenrne HanOombIero u
HaMMEHBIIIEro 3HaYeHNH QYHKIMU B 00JIaCTH
3. ITOKA3ATEJIU U KPUTEPUU OLUEHKU KOMIIETEHIIUAU
OrneHKa 3HaHWUM, YMEHUH, BIQJICHUI BRIPAXKAETCS B MATHOAJUTLHON CHCTEME.
Tabmuna 3.1 — Tekymwii KOHTPOIb
Kpurepuu oneHrnBanus
Heynosne
Buner Y VYnosners
TBOPHU Xoporio OTinyHO
n/m pabort oputenbHO (3
TENBHO (2 (4 6amra) (5 6amtoB)
Oaina)
Oaa)
OtcyTcTB BrickazbiBan BrickasbiBaHue
Pabora Haue y4acTus EnunuuHo jue CYKICHUN,HEOPJUHAPHBIX  CYXKJICHU,
MEKINSIX CTyZIeHTa B paboTee BBICKa3bIBaHWE [AKTUBHOE Yy4YacTHE B@AKTHBHOE ydacThe B paboTe
Ha 3aHATHH a0O0Te HA 3aHATUH  [HA 3aHITHU
BrickazbiBan
Pabora HA OtcyTcTB N
ne CYXKICHH,) BrickaspiBanue
MPAKTHYECKUX ue  ydacTwsi B Enuanano N
AKTHBHOE y4YacTHE BHEOPIAMHAPHBIX CYXKIEHUH,
BaHATHAX, 00CyKIeHUH, € BBICKa3bIBaHUE,
Xoze pELICHUS,AKTUBHOE yYacTHE B XOJE
pemieHrne  OOMMX|pEIIeHUH, [perienre c
MPaBIJIFHOE pEIICHUEPEIICHNS, MPaBHIBLHOE
MPAKTHYECKUX HETPaBUILHOC OITNOKaMH
c OTJeNbHBIMHpEIIeHUE 0e3 OMUO0K
Bajay perieHue
BaMeUaHUSIMHU
Pabora HA BrickazbiBan
OtcyTcTB N
MPaKTHYECKUX ne CYXKICHH,) BrickaspiBanue
ue  ydacTwsi B Enuanano N
BaHATHAX, AKTHBHOE y4YacTHE BHEOPAMHAPHBIX CYXKIEHUH,
00CyXIeHUH, € BBICKa3bIBaHUE,
perieHue Xoze PEUICHUSAKTUBHOE Y4YaCTHUE B XOJE
[perieHuy, [perienre
WHIUBHTY aTbHBIX MPaBIJIFHOE pEIICHNEPEIICHNS, MPaBIIBLHOE
HETPaBUILHOC OINOKaMH
MPaKTHIECKUX CLLICHNG c OTJeNbHBIMHpEIICHUE 0e3 OIHO0K
Bajaqy P BaMEeUaHUSIMHU

Kputepun onenuBanust GopMyaupyroTcs JUIsl KaXJI0H KOMIETEHIIMH U OTPa)XaroT AESTeIbHOCTD
00yyYaromerocs, MoIaroIy0cs H3MEPEHUIO.

Tabmuna 3.2 — O6001IeHHBIC KPUTEPUN OIICHUBAHUS OCBOCHHUS KOMITETCHITHH
|HCYZ[OBHCTBOI)HTCHBHO |y,Z[OBJ'ICTBOpI/ITeJ'H>HO |>(OpOH.IO OTJ'II/ILIHO
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(2 Gamna) (3 bamna) (4 Gamna) (5 6amoB)
Komnerenuust He Komnerenuus Komnerenun KomnereHuus ocBoeHa.
OCBOCHA. OCBOCHA. 5T OCBOCHA. OO0yuaromuiics
OObyuaromuiicst He Oo6yuarommuiics OOyuaromuii [MoKa3bpIBaeT TIyOOKHE 3HAHUS,
MOKa3bIBAET 3HAHUSL,IOKA3bIBACT OOIIHE 3HAHUSL(CS MOKa3bIBACTYIEMOHCTPUPYET ~ YMEHUS  H
BXOJSIIAE B COCTABBXOJIAIINE B COCTAaB[IOJHOTY 3HAHWIAL,HABBIKM  PEIICHUS]  CIIOXKHBIX
KOMITETCHIINH, HE[KOMIICTEHIINH, UMECTIEMOHCTPUPYET 3anad,
MOHUMAET UX[Ipe/CTaBIcHue 00  UX[yMEHUS U HaBBIKH YMCHHE MIPUHUMATH|
HEOOXOIMMOCTh W/WIIM HEIPUMECHEHUH, YMEHUEPENICHNUs!  TUTIOBBIX|PEIICHHS, CO3/1aBaTh u
MOJKET UX IPUMEHATH M3BJICKATh M HCIIOIB30BATH3aAu [IPUMCHSITh JIOKYMCHTBHI,
OCHOBHYIO (BakHYI0) CBsI3aHHBIE C TPO(HECCHOHATBHOM
nH(pOpMAaITIIo u3 e TeTLHOCTHIO; crocoOeH,
MOJTYYECHHBIX 3HAHUMA CaMOCTOSITEITLHO pemars
npoOieMy/3aiauy Ha  OCHOBE
M3yYEHHBIX METOJIOB, IPUEMOB U
TEXHOJIOTHH.

4. IMIKAJIA OIEHUBAHUSA PE3YJIBTATA
Ta6muia 4.1 —. [llkana kpuTepueB OICHUBAHUS KOMIIECTEHITUH

Onenka Copepxanne
Heynosnersop JleMOHCTpUpYeT HeTIOHNUMaHne MpoOJIeMbl, HE BOCIpHUATHE MaTepuaia. PaboTta
uTenpHo (2 6ayma)  |He3aKOHYEHA W/HITH OTO TUIaruar
Y noBneTBOPUT JIeMOHCTpUpYET YacTUYHOE MOHMMAaHWE MpoOJeMbl. BOMbIIMHCTBO TpeOOBaHUIA,
eJIbHO MpenbABIAEMbIX, K 3aJaHUIO BBHITIOTHEHBI. BiiajeHne aeMenTaMu 3a1aHHoro Marepuaina. B
(3 6baya)  (OCHOBHOM BBITIOJTHEHHBIN MaTepHa MOHATEH U HOCUT IIEJIOCTHBIN XapakTep
X JleMOHCTpUpYeT  3HAauYWTEIbHOE  IOHMMAaHWE  NPOOJeMBbI  O0O3HAYCHHOM
4 06121?1111115) ImuctuIInHON. Bee Tpve60BaHI/I}1, MpeIbABISCMBIC K 3a/IaHUI0 BHIMONHEHBL. CojiepikaHue
BBITIOJTHEHHBIX 33JJaHU PACKPBITO H PACCMOTPEHO C PAa3HBIX TOUYEK 3PEHUS
JleMOHCTpHpyeT NoTHOE TIOHNMaHue poOieMsl. Bee TpeboBanus, IpeabsIBIsIeMbIe
0 K 3aJaHdI0 BBIMOJHCHBL. [IpOAEMOHCTPUPOBAHO YBEPEHHOE BIAJICHUE MAaTEPHAIIOM
5 gﬁigg) ITUCIIMITITNHBI. BBIOTHEHHBIE 3aJaHKs HOCST LEJIOCTHBIX XapaKTep, BHITOIHEHBI B TIOJTHOM
o0Beme, CTPYKTYpPUPOBAHBI, MIPEICTaBICHBI pa3iudHbIC TOYKH 3peHus,
IMPOJIEMOHCTPUPOBAH TBOPUYCCKHUN TOIXO/

[lkanpl OLIEHWBAHUS M TPOLEAYPHl OLIEHUBAHHS PE3yJbTaTOB OOyYEHHUS MO JTUCIMILUIMHE
pernamenTupytorcs [lonokeHneM o TeKyIeM KOHTPOJIE yCIEBAEMOCTH M NMPOMEKYTOYHOM aTTecTalun
00y4aromuxcs Mo MmporpaMMaM BBICHIETO 00pa30BaHUsl.

5. IEPEYEHD 3AJAHUM 11O JUCHUILINHE

5.1 3AJAHUA JIAA TEKYHIETI'O KOHTPOJISA:
Tabnuna - 5.1 TlepeueHsp 3a1aHU TEKYIIET0 KOHTPOJIS M UX HAMMEHOBAaHHUE
HanmeHoBaHue ConeprxkaHue 3a1aHus
OIIEHOYHBIX
CpelCcTB
Joxman C MuoxectBa. JleiicTBUS Hal MHOXECTBaMU. MeETOJ MaTeMaTUYeCKONH HHIYKIUU.
Mpe3eHTanuei CBsi3HBIC, TUCKPETHBIC, 3aMKHYTHIC, OTKPBITHIC MHOXKECTBA. | paHUIIBI YMCIIOBBIX MHOXKECTB.
dyukuun. OOmacTh OIpeaeieHus, 00JacTh 3HA4YCHHMU, CBOMCTBA. I'paduk (QYHKIHU.
CpoiicTBa pyukuuii. Kommosurwst GyHKIUA.
KOJUTOKBUYM [lpenen W HempephIBHOCTh (YHKIMM HECKOJBKHX IEPEMECHHBIX. YacTHBIC

MPOM3BOJAHBIE (YHKIMH HECKOJIbKMX IE€PEMEHHBIX. YacTHblE NPOM3BOAHBIC BBICIIHX
mopsinkoB. Juddepenuupyemas ¢yuakius. Heooxomumoe yciosue auddepeHIHpyeMOCTH
¢ynkumu. Jlocratounoe ycnosue nuddepeHunpyemoctn pyHxoun.  duddepenuunan
(yHKUMU OBYX T[epeMeHHbIX. [lpuMeHenune nuddepeHnnana K OpUOTKEHHBIM
BerauciIeHusAM. MuBapnantHocTs Qopmbl muddepennunana. Juddepenunansr Bbicmx
nopsaKoB. [Ipon3BogHas CI0KHON (pyHKIMH HECKOJIBKUX TepeMeHHBIX. HesBHas (yHKIMs

oJHON mepemeHHOH. TeopemMa O CylIeCTBOBaHMM HESBHOW (PYHKIMHM OJHOW NEpEeMEHHOH.
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HesiBHas ¢yHKIUSA ABYX IEpeMEHHBIX. Teopema O CyIecTBOBAaHHH HESBHOW (YHKIMH JABYX
[EpEeMEHHBIX. OKCTpeMyMbl (YHKLUUM JBYX IepeMeHHbIX. Heobxomumoe ycioBue
CYLIECTBOBAaHUSA J3KCTpeMyMa. JlocTaTouHOE€ YyCIOBHE CYLIECTBOBAHUSA 3KCTPEMyMa.
HaunOonpiee 1 HanMeHblIee 3HAUCHUs QYHKIIMU IBYX TIEPEMEHHBIX

pabora

KontpoinbHasi CXomuMOCTh MW PacXOJUMOCTh UHCJIOBBIX psAmoB. HeoOXomwMmblid TpH3HAK

CXOAMMOCTH psina. Psamel ¢ HeOoTpUIAaTeNbHBIMH wWieHaMHd. JlocTaTouHblE TPHU3HAKY]
CXOJUMOCTH PSIOB C HEOTpULATEIbHBIMH uwiecHaMu. [IpusHaku cpaBHeHus. I[IpusHaku
Manambepa u Komm. HHTerpanpHblii mpusHak. 3Hakodepenyrommecs psaapl. [IpuzHax
Uleitoamma. 3HaKOIEpeMEHHBIC pPSAAbl. AOCONIOTHAsT W YCJIOBHAS CXOIUMOCTH PSIIOB.
CXOTMMOCTh, a0CONIOTHAS CXOIUMOCTh M OOJIACTh CXOAMMOCTH ()YHKIIMOHAIBHOTO pPsja.
CrTeneHHbIE pAnbl, UHTEpBan cxoauMmoctu. Psg  Teinopa. PasnoxeHue OCHOBHBIX
pIeMEHTapHEBIX QYHKIHH B psia Makiopena. Tpuronomerpudeckue psaasl dypoe. Paasr @ypobe
METHBIX W HEUETHBIX (PYHKIHMH

3agadn

Huddepenumanbiple ypaBHEHUS! MEPBOTO TMOPSAAKA, Pa3pelicHHbIE OTHOCHUTEIBHO
mpon3BOJHOH. Teopema CyIIecTBOBaHUS M EOUHCTBEHHOCTH. YacTHoe, obmiee, ocoboe
pemenns. JuddepeHnnansaple YpaBHEHUS € pasZeisSiolUMUCI TepeMEHHBIMU. MeToj
paszmeneHus nepeMmeHHbIX. OpHoponHble auddepeHUManbHBIE YpaBHEHHs. YpaBHEHHS,
MPUBOJUMBIE K OJHOPOIHBIM. JIMHEIHBIE ypaBHEHHA. MeTOAbI MHTEIpUPOBAHUS JTMHENHBIX
ypaBHeHHI. YpaBHeHue bepHymim. YpaBHeHMs B MONHBIX  auddepeHimanax.
[uddepeHnmanbiple ypaBHEHHs BBICIIMX TMOPsAAKOB. JluHeliHble auddepeHuaibHbie
YPaBHEHHUS! BBICIIMX NOPSAKoB. JuddepeHuuranbHble ypaBHEHUS BBICIIUX ITOPSIKOB,
MOTTyCKAaIONMMX TIOHIKEeHHWE Topsaka. JIuHelHble oaHOpomHble auddepeHIHatbHbIe
ypaBHEHUS BBICIIETO Topsiaka. JInHeitHple HeoqHOpOaHBIE MU hepeHIInaNbHbIE YPaBHEHNUS]
BBICILIETO MOpsAAKa. MeToll BapHallli MPOU3BOJIBHOM NMOCTOSHHON. JIMHENHHBIE OTHOPOIHBIE
muddepeHInanbHBIe YPaBHEHUS! BBICIIETO MOPSAKAa C MOCTOSHHBIMH K03 duimentamu.
UluaeliHple HEOMHOpPOAHBIE udepeHInaNbHble YpaBHEHUS BBICHIETO TOpSAKA ¢
MOCTOSIHHBIMU KO3 QUIMEHTaMH H  CHCNUAIGHOW  TpaBod  4vacThio. CHCTEeMBI
muddepeHInaTbHBIX YpaBHEHUH

Tect

TeMbl TecTOBBIX 3amaHuii: DYHKIMH, CIOCOOBI 3amaHus. OO0sacTb ompeaescHus,
00sacTh 3HaueHud Gyukuuu. [Ipenen QyHKIUM B TOYKe, Ha OECKOHEUHOCTH. BeCKOHEUHO
Manple U OecKOHEYHO Ooibinme ¢GyHKImH. [lepBbiii U BTOpOH 3aMeuaTeNlbHBIC MPEICIbI,
CIIeCTBU. BhIUMCIICHHE TIPEeNesoB C MPUMEHEHUEM DSKBUBAJICHTHBIX OSCKOHEYHO MAIbIX
BennurH. HenpepbIBHOCTE QyHKIMH B Touke. HempepbhlBHOCTh (DYHKIMH HA MPOMEKYTKE.
Touku paspbiBa (YHKIINY, UX KIaCCUPHUKAIUS

5.2 KOHTPOJIBHBIE BOITPOCHI JIJISA TEKYIIEH ATTECTAIIMA OBYYAIOIIUXCSI

IlepBasi KOHTpPOJIbLHASA TOYKA - B (popme q0KJIaAa (MHUCBMEHHAasT).

Tembl noknan0B: Tembl TOKIaA0B C MpEe3eHTalueH

O 00 1IN DN B W~

. MHoxecTBa. [lelicTBUs Hal MHOKECTBAMM.

. MeTton MaTeMaTU4e€CKON MHIYKIINH.

. CBs13HBIE, TUCKPETHBIE, 3AMKHYTBIE, OTKPBITHIE MHOKECTBA.

. 'paHHIIBI YHCITOBBIX MHOXKECTB.

. @ynkuuu. O6sacTh onpeneneHus, 00J1acTh 3HaYeHNUH, cBoiCcTBa. I'paduk QpyHKIMM.
. CroiictBa pynkumii. Kommnosumus GyHkiuii.

. ObparHoe otobpaxenue. Kputepuii oOparuMoctu 0ToOpaxeHus.

. DneMeHTapHble QYHKIIUH, UX CBOMCTBA U TpaduKy.

. SIBHO, HEsIBHO, TApaMETPHUECKH 33/1aHHbIC (PYHKIINH.

10. ITocnenoBaTenbHOCTD, PEAET YUCIOBOM MOCIIEI0BATEILHOCTH.

11. CpoiicTBa cXoasIIMXCsl MOCIEA0BATEIbHOCTEH.

12. IlpusHaku cymiectBoBaHus npenena. [IpenensHblid mepexoj B HepaBeHCTBAX.

13. beckoHeuHO OoJbIINE U OECKOHEUHO MAaJIbIe MTOCIIE0BATEILHOCTH.

14. TeopeMsl 0 npeesie MOHOTOHHOM MOCIIEI0BATEILHOCTH.

15. Brluncienue npeaenos Mocieq0BaTeIbHOCTEH.

16. TlepBeIil 1 BTOPOI 3aMevaTeNIbHBIC TIPEACIIBI (CIIy4ai TUCKPETHOTO apTyMEHTA).

17. Onpenenenue npesena GyHKIIUN BEIMIECTBEHHOTO apryMmeHnTa 1o ['eiine u o Kormm.
["'eomeTpuyeckuii cMbIC Tipenena GyHKIIUH.
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18. OgnocToponHue npenensl. Kpurepuii cyectBoBanus mpeaena GyHKIUi depes

OJIHOCTOpOHHHUE nipeenbl. CBoWCTBa mpesena GyHKIIUM.

19. BeckoneuHo 6onpiIne u 6eckoHeuyHO Maible GyHKIMHU. [Ipeaen koMno3uuuu GyHKINN.

Teopembr o mpeaene Qynkmui. I[lepBerii u BTOpOM 3amedarelbHBIC TpeaAeNbl (Caydai
HENPEPBIBHOI'O apryMEHTA).

20. Onpenenenne HenpepbIBHOCTH PyHKIMK. CBOWCTBAa (DYHKITUNA, HEMTPEPHIBHBIX B TOUKE.

HenpepbIBHOCTH 371eMEHTapHBIX (QYHKIIUI.

21. ®yukuuu, HENpepbIBHBIE Ha oTpe3ke. Teopema Beliepiitpacca. Teopema 0 MpoMeKyTOYHOM
3HAYEHUHU.

22. DOKBUBAJICHTHbIE OECKOHEUHO MaJlbIe.

23. IlpousBoanas u quddepennuan. ['eomerpuueckuii U GU3NUECKUNA CMBICI.

24. [lpaBuna BeIUKCICHUS MPOU3BOIHON U nuddepeHIuana.

25. Tabnuia mpou3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (YHKIIUH.

26. [IpousBoanbie u qudGepeHranbl BEICIIUX TOPSIKOB.

27. OcHOBHBIE TeopeMbl AudhepeHInaIbLHOr0 ucuncaeHus: reopembl epma, Poms, Jlarpamxa,
Komm..

MeTtoauyeckue peKOMeHAalHu:

OOyuaromuiics MOXeT OArOTOBUTH HE OoJiee MATH JI0KIa 0B ¢ npe3eHTanneil. Kpurepun onenku
OJIHOTO JIOKJIaZia C Mpe3eHTaluuel: 5 0aioB BBICTABISAETCA 00y4YaroLIEMyCs, €CIIM OH IEepPEUucIsieT Bce
CYIIIECTBEHHBIE XapAaKTEPUCTHUKH OOO3HAUYEHHOTO B BOINPOCE NpPEAMETa U BO3MOXKHBIE BapUAHTHI
JAJIbHEHMILEro pa3BUTUS PELLICHUs TPOOIIEMBI, €CIIH 3TO BO3MOXKHO; 4 Oailsa, €CiM CTyIeHT PacKpbUI TOJIBKO
4acTh OCHOBHBIX IOJIOXKEHHUM BONpOCa, MPOJAEMOHCTPUPOBAI HETOUHOCTh B MPEACTABIEHUAX O IIPEIMETE
BoIpoca; 3 Oana, eCM CTyIeHT 0003Ha4uiI OOIIyI0 TPAaeKTOPHIO OTBETA, HO HE CMOT KOHKPETU3UPOBATh
OCHOBHBIC KOMIIOHEHTHI; 2 0ajia, €ciaM CTYACHT He MPOJEMOHCTPUPOBAN 3HAHWNA OCHOBHBIX MOHSTHH,
IpeACcTaBIeHUH 00 U3y4aeMoM IMpeIMeETe.

Metoanueckue ykazaHus 10 HalTMCAHUIO JIOKJIA/1a C Mpe3eHTanuei. TpeboBaHus, NpebsIBiIseMble
K JIOKJIay C MPE3EHTaLHECH:

l. O0bem noknaa He AOJDKEH mpeBblmaTh 5-8 crpanui. [ledats mpomsBoautcs yepe3 1,5
WHTEpBaja, pazMep mpudra 14, ¢ BeipaBHHUBaHUEM 10 mrpuHe. JIeoe mose nmucta 30 MM, mpaBoe — 10 MM,
BepxHee — 20 MM, HkHee 20 MM. TekceT nomkeH opopmisThes ab3aamMmu ¢ oTcTyrnom 1,25 cMm.

2. Dcce JOKHO BOCIIPUHUMATBHCS KaK €IMHOE 1IeJI0€, HIes TOJDKHA OBITh SICHOW M TIOHSATHOM.

3. HeoOxomuMo mucath KOPOTKO M SICHO. DCCe HE JOJHKHO COAEpKATh HUYEro JUIIHETO,
JIOJDKHO BKJTIOUYATh TOJBLKO Ty HH(OpMaIUIo, KOTOopas HeoOXoauma JjIsl pACKPBITHS BaIlICH MO3UIINH, UIICH.

4, Jlokiian JOMKHO MMETh TPAMOTHOE KOMIIO3HIIMOHHOE ITOCTPOEHHE, OBITh JIOTUYHBIM,
YETKHUM TI0 CTPYKTYPE.

5. Kaxprit ab3an JoKIaa JOJKEH COAepkKaTh TOJIBKO OHY OCHOBHYIO MBICIb.

6. Jloknmam MOMKEH TIOKas3blBaTh, YTO €ro aBTOp 3HAET U OCMBICJICHHO HCIIOJIb3YET
TEOPETUYECKHE MMOHSATHUS, TEPMHUHBI, 000OIICHISI, MUPOBO33PEHUECKUE UJICH.

7. Jlokmaa MOKEH coleprKaTh YOCAWTEIbHYIO apryMEHTAIlMI0 3asBJICHHOW IO Mpobieme
TIO3ULIUN.

KOHTPOJIbHASI TOYKA - B (JopMe TecTa (MMCbMEHHas).
Tectpl

Bri0epuTe 01MH BAPUAHT OTBeTA:
Tect no reme «BBEJIEHUE B AHAJIN3»

1 BapuaHT
1. Ykazarp o0nacts onpeneneHust GyHKIUN Y = lnil+x)
D (-L1) U(l;0)  2) (—o0;1)U (15+00) 3) (1;0) 4) (-00;00)
2. Yka3arb, kakas u3 QyHKIUH SBISICTCS YeTHOU
1) f(x) = x*Yx;
2) f) =27 +27%;

ABJIACTCA MHOXKCCTBO



3) f(x) = Ix| —x;
4) f(x)=x— 5e*’/
3y li x%+x—-12
. YKkazare, yeMy paBeH npeell GyHKIHH xl_r)ré N
1)5; 2) 6; 3) 8; 4)7

5x
. 2x
4. Yka3aTb, YeMy paBeH Ipees GyHKIUN lim ( )
x—oo \1+2x

DI; 2) 0; 3) e’z 4)e’2
x + 4, x < —1
x%+ 2, x> -1
1) na; 2) HeT; 3) saTpyAHAIOCH OTBETUTD

6. Yka3aTh HOMEp HEBEPHOT'O YTBEPXKIEHUS 00 SKBUBAJICHTHOCTU OECKOHEUHO-MaIIbIX (DYHKIIUU
1) sinu~u; 2) cosu~u; 3) tgu~u ; 4) arctgu~u

7. Vka3zarh KonmuuecTBO (PYHKIUIMA, YXOAAMMX B CYIIEPIO3UIUH (YHKLIUI

5. Vkasars, sBisercst ma pyHkuust  f(x) = { HETIPEePHIBHOI?

y = +/In(sin x3)
1) 4; 2) 3; 3)5; 4) 2.
8. YkazaTh QyHKIIUIO, SKBUBAJICHTHYIO B Touke X = 0 ¢pyHKIMU
y=In(x*-3x%+x—4/x + 1)
1) x3 2)Vx 3) -4+/x 4) 0
9. Vka3aTh (QyHKIUIO, SKBUBAJICHTHYIO Ha OECKOHEUYHOCTH (PYHKIIUU
y=(x*=3x2+x—4Vx+1)

1) x3 2)Vx 3) -4+/x 4) 0
10. Yka3arb, Kakoe U3 0TOOpaKeHUH He ABIsIeTCs PyHKIUEH
Dy =x?%; 2) y=e*; 3) y=+Vx; 4)y = sinx
Kiouu:
1 2 3 4 6 7 8 9110
1 2 4 4 1 2 1 3 1 3
2 BapuaHT
1. Ykazarp o0nacts onpeneneHust GyHKIUN Y = lni
1) (-00500) 2) [0;1) 3) [1500) 4) [e;0)

2. Yka3aTb, Kakue U3 NpUBEIECHHBIX HUKE BBIPAKEHUN HEl SIBISIFOTCS «HEONPEACIEHHBIMUY?

0
D] 2) [4] 3) [o0-o0] 4)[0o0]
3. 3anucarb yTBEp)KACHUE B MPEAEIbHON Gopme

V >0 3 6=0()>0: V xeU(X0)=(X0-9, X0)U(Xo, Xo+d) = [f(X) — 1|<e

1) lim f(x) =a 2) lim f(x) =a
X—Xo X—00
3) lim f(x) = o 4) lim f(x) =1
X—Xo X=Xo
4. Yka3arb, KaKue U3 MePEeIUCICHHBIX QYHKIIUHA SBISIFOTCS O€CKOHEYHO MaJIbIMU TIpH X — 0
1) cos 2x ; 2) ctg x/2, 3) tg?x; 4) sin(x + g)
5. VYka3zarp, kakue u3 MepeyrcICHHBIX GYHKIIUN SIBJISIOTCS OECKOHEYHO OonbIMu ipu X — 0
1) cos 2x ; 2) ctg x/2; 3) tg?x; 4) sin(x + )
6. Ykazarp yclnoBue, COOTBETCTBYIOIIEE MOHSATUIO «IKBUBAJICHTHbIE 0ECKOHEYHO-MAJIbIE)
ax) _ a(x)
1) lim =1 2) lim =0
) x-xo B(X) ) x—xo B(X)
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3) lim 22 = o 4) lim 22 4

x—x BX) x—xo B(X)
. .1
7. Ykazarh 3HAYEHHUE MPEIEa hrr(% sin—
X—
1) 0 21 3) o0 4)3
8. Ykazarp 3HaueHue npenena lim %
x—-0 X“+X
1)-1 2) o 3) -3 4) 1,5
9. Ykasarh 3HaYeHHUE Mpeesa lirr}(l - x)tg?
X—
T 2
D1 21 32 4) -0

10. VYka3zarb 3HaueHHE Npeaeia
lirr(l)(l + 3tg? x)CtEx
X—

1e3 2) 1 3) 0 4)e3

Kmroun:

1 2 3 5 7 8 10
3 2 4 2 4 4

TunoBble OLIEHOYHbIE MATEPHUAJIBI 110 TeMe 2
Tunosbie BONPOCHI AJisl NICbMEHHOT0 ONpoca

pl\Y
/7 §>§——
-3 (]

1) dnst dynkimu, rpaduk KOTOPOH MPEACTaBICH Ha PUCYHKE
A) Omnpenenutsb THI pa3pbiBa GYHKIIUHA B TOYKE X = —3.
b) Onpeaenuth KOJIMUECTBO TOUEK pa3phiBa MEPBOTO PoOJia

2) OnpenenuTth TUM pa3pbiBa PYHKIUH Y = arctgi

OTBeThI:

1-

A) Touka 6ECKOHEYHOTO pa3pbiBa BTOPOTO Poja,

b) B Touke 0 u 7 uMeroTCs pa3phIBHI IEPBOTO poja ,

2) B Touke x=0 ¢pyHKINS TEPIUT HEYCTPAaHUMBIH pa3pbIB IEPBOTO POJA.

TunoBbie OLlEHOYHbIE MATEPUAJIBI MO TeMe 3

TumnoBoii Tect mo Teme «JlnbdepenunanbHoe ucurcieHne PyHKIUN OTHON TTEPEMEHHON
1 BapuaHT

1. CooTHecTH OTBET Ha BOIPOC C OJJHUM U3 NIEPEUUCICHHBIX BAPUAHTOB :

Bonpoc: Ykazare Tun acumntoTsl rpaduka GyHknun y = In(2x — 3)

1) BepTHKaJIbHAS; 2) HaKJIOHHas ; 3) ropu3oHTaIbHAsS

2. CooTHECTH OTBET Ha BONPOC C OJTHUM U3 IEPEUUCIICHHBIX BAPUAHTOB :

< 3x—6
Bomnpoc: Ykazare ypaBHeHHE TOPU30HTAIBHOIN aCUMITOTHI rpaduka QyHKIHMH Yy = ——

2x—1
Hy=1,; 2) y=0,5; 3) y=15
3. COOTHGCTI/I OTBCT Ha BOHpOC C OIHUM U3 nepeqncneHHHx BapHaHTOB .
Bomnpoc: Ykazare ycinoBue BHITYKIOCTH (QYHKIMHU B TOUKE X = X,

11




€CJIIn

1) £ (x,) < 0; 2) f'(x5) < 0:3) f(x0) > 0:4) f"(xx,) > 0.

4. CooTHECTH OTBET Ha BONPOC C OJTHUM U3 IEPEUUCIICHHBIX BAPUAHTOB :

Bonpoc: Ykasars Tun 3aganus yskuun x> + y? = 1:

1) ssBHOE 3a/1aHME;

2) HesIBHOE 3aJ]aHuE;

3) nmapameTpuyecKoe 3aaHuE.

5. CootHecTu OTBET 33241 C OJJTHUM U3 TIEPEUNCIICHHBIX BAPUAHTOB :

3amava: OnpeaenuTs JIUITHANR BapuaHT HOpMYITbI

D) df =f'()dx  2) df = f'(x)Ax 3) df =df(x)  4) df =f'(x)

6. . CooTHecTH OTBET 3a/1a4¥ C OJTHUM U3 MEPEUNCICHHBIX BAPUAHTOB :

3amava: Yka3arh TOUKY, B KOTOpoil st QyHKIMHU Y = |x + 1| He cyliecTByeT mponu3BoIHAasI
1)0 2) 1 3) -1 4) ¢pyskmus scroay nuddepeHnupyema.

7. CoOOTHECTH OTBET Ha BOMPOC C OJHUM U3 [IEPEUNCICHHBIX BAPUAHTOB

Bompoc: Yka3ars nuiiHee yciaoBHe MOHOTOHHOTO BO3pacTaHus PYHKIIMH HA TIPOMEXYTKE [a,b],

1) f'(x) >0 Vx € (a,b)

2)f'(x) <0 Vx € (a,b)

3) flx) < fxz) Vxy <xy

8. YkaxkuTe NPOMEKXYTKH BOTHYTOCTH QyHKImn y = x* — 2x3 — 12x2:
1) (-005-1); 2) (-1,2); 3) (2; +0); 4) (=o0; =1)U(2; +0)
9. CooTHECTH OTBET Ha BOMPOC C OJTHUM U3 NMEPEUUCIICHHBIX BapHAHTOB
Bomnpoc: Jluneapuzanust GyHKIUH - 3TO:

1) 3amena ¢pyakuun Ha ee qudpepeHmnmar;

2) 3ameHa ()YHKIIMM Ha €€ KacaTeIbHYIO;

3) 3ameHa (PyHKIIMU Ha €€ IPOU3BOIHYIO

4) 3ameHa (hyHKIIMM HA XOPAY, CTATUBAIOUIYIO KOHIIBI rpaduka QyHKINH .
10. CooTHecTH OTBET HA BOMPOC C OAHUM U3 NIEPEUUCICHHBIX BAPUAHTOB

Bonpoc: Berunciuts 3Ha4eHUE npeesna, IpUMeHUB pasuio Jlonurans
sinx — arctg x

lim >
x-0 X
Kiaroun:
1 2 3 4 5 6 7 8 9110
1 3 1 2 4 3 2 4 2
Bapuant 2

1. CooTHecTH OTBET Ha BOIIPOC C OJHUM M3 MEPEUUCIECHHBIX BAPUAHTOB :
Bormpoc: Kakoe 13 HIbKenepeunciaeHHbIX MPEIIOKEHHUI ONpeessieT MPOU3BOIHYIO () YHKITHIO

(korza mpupamieHue apryMeHTa CTpEMHUTCS K HYJTIO)

1) OTHOIIICHHE TTPUPAIICHUS (PYHKIIMY K TIPUPAIIECHUIO apryMeHTa

2) [Ipenen oTHoMICHNUS (HYHKITUY K MPUPAIICHUIO apTyMEHTa

3) OrtHomrenne PYHKITNH K TIpeIeTy apryMeHTa

4) OtHotenue npesena GyHKIMA K apryMEHTY

5) [Ipenen oTHOIICHHS MpHUpaIeHUs] (PYHKIIUY K IPUPAIIECHUIO apryMeHTa

2. CooTHECTH OTBET Ha BONPOC C OJTHUM U3 [IEPEUNCIIEHHBIX BAPUAHTOB:
Bompoc: I[IponsBoanast o6patHoii PyHKITMU paBHA
Xt

)X 2)_L 3) e

1

Xt Xy VIt 4) E
3. CooTHeCTH OTBET Ha BOMPOC C OJHUM U3 TIEPEUNCIICHHBIX BAPHAHTOB :
Bonpoc: YcnoBue  f(x,)=f(x), ecaun x,<x COOTBETCTBYET (DYHKLNHU, KOTOpast
1) Bo3pacraer;
2) He yObIBaeT;
3) He BO3pacTaeT;
4) yObIBaerT.
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4. Yka3arb JquIlIHEE

Bompoc:  £°(x0)=0, ecmu:

1) Xo— Touka 3KCTpeMyMa

2) f(x)=0

3) f(x)=const

4) df(x)>0

5. CooTHecTH OTBET 3324 C OJTHUM M3 MIEPEUNCICHHBIX BAPHAHTOB :
3anayva: [IpounsBonnas pynkuun xy = e*¥  paBHa

y-ye*y y—ye*y yeXYx—e*Y ye*Yx—e*y
) xeXyY—x 2) - xeXY—x 3) x2 4 - x2
6. . CooTHECTH OTBET 3aaa4i ¢ OOAHHUM U3 NEPCUHUCIICHHBIX BAPUAHTOB :
= sint
3anaua: [IpousBoaHast QyHKIIMH {y paBHa
1 1 X = cost
1) — 2) —— 3) tgt 4)- ctgt

sint cost
7. VKaxuTe JUIITHEE

Bompoc: Ecnu Touka x, — Touka nepern6a rpaduxa GyHKIIHH, TO

1) £(x,)=0 u £(x)<0 B OKpeCTHOCTU TOYKH X,

2) ’(X0)=0 m f’(x)>0 B OKpECTHOCTH TOYKH X,

3) °(X0)=0 u f’(x)=0 B OKPEeCTHOCTH TOYKH X,

8. YkaxuTte, npu KakoM yCIOBHHM IIpsiMasi y = kx + b sBIsieTCsI HAKJIOHHOW aCUMITTOTOM
rpaduka QyHKIUH:

D lim 22 =k lim [£(x) — kx] = b

X—00 X—00
2k =f'(x0) u b=f(x,)
3) lim 22 =k lim [£'® — jex] = b

X—00 X—00
4) HEeT BEpHOTrO OTBETA
9. CooTHecTH OTBET 33Jja4X C OJJTHUM U3 IEPEUUCIICHHBIX BApUAHTOB :
3anaua: Haiitu npomesxyTku Bo3pacTanus GpyHkmuu y = x% — 3x + 2
I)x €ER
2) (-0;1JU[2; +0)
3) (1,5; +o0)
4) (-o0; 1)U (2; +00)

10. VYka3zarb, Kakoil mpeesl MOKHO BBIYMCIUTD TOJIBKO MO MpaBuiy Jlonurais

2
. x“—=3x+2
1) lim —;
x>0 Xx4“—1
x%2-3x+42

2) lim
) x—1 x2-1
. Sinx
3) lim—
x-0 X
. Sinx—arctgx
4) lim 22—
x—0 X

Kuaroun:

1 2 3

N
=)}
|
o

10

5 4 2 4 1 4 3 1 3

KonTpoasnas pabdora no teme 3

Bapuant Ne 1
1. Haiitu npenensl:

a) lim Vi+x —V1+x2
x—0 Vvi+x —1
tg Tx
6) lim -2
x—= =2 X+2
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. 2x+3\X*1
B) lim
x—o00 \2x+1

2. HccnenoBath Ha HEMIPEPHIBHOCTh (DYHKLUIO Y = ﬁ
[TocTpouTh cxeMaTH4HO rpaduK 3TON GYHKIIUHA B OKPECTHOCTH TOUKH X = 2.
3. Haiitu & :
dx
a)y = otg?x/Vx
6)y = [In(x + 1]*’
B) COSX + COSY = Xy
4. CocTaBUTh ypaBHEHHUE KacaTeJIbHOW U HOPMaJIM K KPUBOM, 3aJJaHHON ITapaMeTpUUECKUMU
YPaBHECHHUSAMH:
y =a(l —cost)

{x = a(t —sint)

B TouKe ¢ mapamerpom t = "/,

Bapuant Ne 2
1. Haittu nipenensi:
. V3+x+x2—Vo—2x+x2
a) lim

x—2 x2—-3x+2
sin(x+h)— sinx

6) lim
h—0
) x2-1 x*
) lim ()

2. Jlana ¢pyHKIMSA
x+1, x<1

X) =
f () {B—axz, x>1
[Tpu xakom BeIOOpE uncia @ PyHKIUS Oy/IeT HeIPEPHIBHOM?
[MoctpouTts rpaduk 3T0M GyHKINH.
d
3. Haiitn = ;
dx

— 1+Vx2+1
a)y = n—-—

0) y = (cosx)™9*
B)e*siny —eYcosx =0
4. Ins pyHKuu y = varcsin x HaiiTu dy ¥ BEIYUCIUTH €T0 IIPU X = %I/I Ax = 0,003

Bapuant Ne 3
1. Haiitu npenensl:
. V1+3x2-1
a) lim 2 =
x>0 Xx%+x3
0) lim(1 — x)tgE
x-1 2
. 2
B) lim(1 + 3tg?x)ct9™>
x—0 L
2. UccnenoBaTh Ha HEMPEPHIBHOCTH DYHKIIMIO Y = arctyg <

[TocTpouts cxemaTH4HO rpaduK 3TON GYHKIINN B OKPECTHOCTH TOUKU X = 0
. ay
3. Haittu — :
dx

ex+1

e?x—1

a)y = arctg e** + In

6)y = (tgx)™*
14



B)y* = x*
4. Ins byHKINUH, 32TaHHON TTapaMETPUIECKUMHU YPAaBHEHUSIMH

x = t?
£3
——t
3
Haiitu dy nput = 3 udx = 0,06
Bapuant Ne 4

1. Haiitu npenensl:
x2—(a+Dx+a

a) lim
) x—a x3—a3
. X
. 1-sinz
0) lim
xXx-=>1T TT—X
. x+2\%
B) lim (—)
X—00 X

1
2. UccnenoBath Ha HENPEPBHIBHOCTD (PYHKLUIO Y = €Xx+1
[MocTpouTh cxemMaTu4Ho rpauk STOH PYHKIIUU B OKPECTHOCTH TOUKU X = —1

d
3. Haiitu & :
dx

a)y = ’1+tg(x+§)

6)y = x2e*’ sin5x

B) 2ylny = x

4. Haifti mpuGmmkeHHOE 3HAYCHHE MpUparieHuss GyHKIUH y = tgx Mpu U3MEHEHUH X oT 45° no
45°6'

Bapuanr Ne §
1. Haittu nipenensi:

. 1 3
a) lim(;—— 1

6) lim 1-2cosx

x—»E m—3x
3

)

1

o) lim (L2

x—0 \COS 2x
2. UccnenoBaTh Ha HEMPEPHIBHOCTH (DYHKITHIO

1,x>0
signx =31 0,x=0
—-1,x<0
[MoctpouTts rpaduk 3T0M GyHKINH.
a
3.Haiitn = :

1-lnx

)

X
a)y = sin?( ”
6)y = (tg 2x)"*
B) X +y = arcsinx — arcsiny

1+cosx
4. Beruncnuth 3HaueHue Auddepennnana GyHkuun Yy = ———— Mpu U3MEHEHUH x oT 60° 1o

1-cosx
60°10’

Tunosblie OLlEHOYHBIE MATEPHUAJIBI IO TeMe 4
Tunosoii Tect
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1 BapuaHT

1. OnpeieUTh 3HAYEHKE TIOJHOTO MIPHpPAIIEHHS QYHKIUM Z = X2 * \/; B Touke Mo(3; 4), eciu
Ax =-0,1 ; Ay =1041.

2. OnpenenuTh 3HaYeHUe noaHoro nuddepernuana Gyukuun z = e*~2Y B touke Mo(0;0), ecru
Ax =01 ; Ay=0,2.

3.: Onpenenuts JUMHY rpaauenTa GyHkun z = sin(4x + 3y) B Touke My(0;0).

4. CooTHECTH OTBET Ha BOIIPOC C OJHUM U3 NIEPEUUCICHHBIX BAPUAHTOB :

Bomnpoc: Ykazare ycnoBus a1 onpeaeneHust MakCuMyMa (YHKIUH IBYX TIEPEMEHHBIX:

1) I'eccennan B cTaliMOHAPHOM TOYKE MOJOKUTENICH;
2) I'eccennan B cTalimoOHApHOM TOYKE OTPULATEIIEH;
3) I'eccennan B ctaniioHapHOi Touke paBeH 0.

5.. CooTHecTH OTBET Ha BOIPOC C OJHUM U3 MEPEUUCICHHBIX BAPUAHTOB :

Bonpoc: Ykazare ycnoBue onpeneneHus ycJIOBHOIO MUHUMYMa (YHKIIMH JBYX MEPEMEHHBIX:
2 2 2 — I — FI —

)d*F>0 2)d*F<0 3)d°F=0 4)f/=f =0

6. CooTHeCcTH OTBET HA BOIIPOC C OJIHUM U3 NIEPEUUCIICHHBIX BAPUAHTOB :

Bomnpoc: Yka3aTe nuiiiHee CBOMCTBO IpaJMeHTa:

1) NOKa3bIBAaeT HAIPABICHUE HAMCKOPEUIIEro pocTa (QyHKIINH;
2) HaIpaBJIeH 110 HOPMaJIH;
3) NPOM3BOJIHAS T10 HAINPABICHHUIO pPaBHA CKAISIPHOMY IPOU3BEICHUIO T'PAJMEHTa Ha OpPT
HaIpPaBJICHUS;
4) eciu grand f(M,) = 0, T0 Mo — TO4Ka SKCTpeMyMa.
7. Yka3aTb BTOPYIO CMEIIAHHYIO TPOU3BOIHYIO
1) 2%r 2) ar 3) 0% 4) af
0x2 dy? dxdy dxdy

8. YkasaThb ycioBHe TOUYKH pa3pbiBa BTOPOTO poja
D lim - f(x,y) # f(%0,¥0)
(x,¥)~(x0,Y0)
2) lim f(x,y) A
(,y)—=(x0,Y0)
3)  lim  f(x,y) =t
(x,y)~(x0,¥0)

9. BeIuMCIIUTh TIPOU3BEIEHHE A0CIUCCHI 1 OPMHATHI CTAIIHOHAPHON TOUKM /18 QYHKIHUU Z =
xy? —4x — 8y

. ., 02
10. Yka3arb 3Ha4€HHE YaCTHON MPOU3BOHOU a_xj; €CJIM U3BECTHO, UTO

d*f = 6xy?dx? + 12x*ydxdy + 2x3dy?

1) 6xy? 2) 12x2%y 3) 2x3 4) 6x%y
Kiroun:
1 2 3 4 6 7 8 9110
-10,1 5 2 1 4 3 2116 1
0,32
Bapmuanr 2

1. CooTHecTH OTBET Ha BOIIPOC C OJHUM M3 MEPEUUCICHHBIX BAPUAHTOB :
Bompoc: wactHas mpousBoHast GYHKIIMH B TOUYKE — 3TO
1) bynkmus 2) uucno 3) BekTOp 4) matpuriia
2. Ykazarb popMyily 4aCTHOM MPOU3BOJHOM HEABHO 3amanHoi Qpyukiuu F(x,y,z) = 0 mo
MEPEMEHHOM X
dF OF dF OF dF OF
—i— 3) -—:1— ; 4) -—:—
ox 0z ox 0z 0z 0Ox
3. YkazaTh, KakoMy IOBEJICHUIO (PYHKIIMM COOTBETCTBYET YCIOBHUE: NMPOU3BOIHAS IO

HaIpaBJICHUIO OOJIbIIE HYIIS
1) Bo3pacraer;

1) nx™ 1 2)
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2) He yObIBaeT;

3) He BO3pacTaeT;

4) yObIBaerT.

4. CooTHECTH OTBET Ha BOIMPOC C OJTHUM U3 NMEPEUUCIICHHBIX BApPHAHTOB :

Bomnpoc: I'paauenT QpyHKIIUN — 3T0:

1) bynkus 2) uucno 3) BekTOp 4) matpuiia

5. CooTHecTH OTBET Ha BOIIPOC C OJTHUM M3 MPEJIOKEHHBIX BApUAHTOB

Bompoc: ['eomerpudeckuii cmbici quddepennuana GyHKIIUN B TOUYKE — ITO

1) mpupamieHue opauHaThl QyHKIHH

2) mpupalieHre anmIuKaThl KacaTeIbHON

3) mpupalneHue anmIMKaThl QYHKIUU

4) nmpuparnieHue OpAuHATHI KacaTeIbHOU

6. Yka3aTh, B KAKOM HaIlpaBJICHUH MTPOU3BO/IHAS 110 HAMIPABIICHUIO IPUHUMAET HauOoblIee
3HAYEHUE:

1) opt ocu OX 2) opt ocu OY 3) opt ocu OZ 4) rpaaueHT QYHKIUN

7. YKa3aTh 3HaUEHHE CMEIIAHHON MPOM3BOIHON BTOPOro nopsaka st QyHKIuU z = e2*~3Y

1) er—3y 2) _ger—3y 3) zer—3y 4) _662x—3y

8.. Vkasarhb 3Hauenue nupdepenunana Gynkuun z = x%y3 — x + y? B Touke Mo (-1,1), ecin
Ax=0,1; Ay =0,05.

) {-3;-1} 2) V10 3) -0,05 : 4) -0,35

9. CooTHeCTH OTBET Ha BOIPOC C OJJHMM M3 BAPUAHTOB OTBETOB

Bonpoc: [l pyHKIMK IBYX IEPEMEHHBIX YCIOBHE IMOJIOKUTEIFHOTO T€CCUHIAHA SIBIISICTCS:

1) HEOOXOAMMBIM

2) A0CTaTOYHBIM

3) HEOOXOAMMBIM U JTOCTATOYHBIM

10. .. CooTHECTH pelIeHNE 3aJa4l C OJJHUM U3 BapUAHTOB OTBETOB

3amaua: HaiiTi mpomnsBogHyto o Hanpasienuto [ = {3; 4} ¢pynxmun z = xy? — 2x%y B Touke
M(1,1).

1) -1,8 ; 2) {-1,8; 0} ; 3) 1,8 ; 4) -3

Kmroun:

1 2 3 4 5 6 7 8 9110
2 3 1 3 2 4 4 3 2

KonTpoasHnasi padora mno reme 4
Bapuanr 1

1. Haiitu rpanuenT u ero Benuuuny B Touke M(3;4) mia dynkuun z = x — 3y + /3xy

2. HaiiTn npuOnmkeHHOe 3Ha9eHre QYHKIUK 1,02301
dz . =t2
3. Borancuts — ecmm z = Insin(3x + wy); {;ztet
4 HaiiTu NoKaNbHBIH SKCTpeMyM (QYHKIHN z =3x%y —x3 —y*
o o z=x%+y2
5. HaiiTu yClOBHBIN SKCTPEMYM xy_,
23"
Bapmuanr 2
1. Haiiti mpou3BoHYIO 110 HampapiieHuio Bektopa MN mis GyHKImun z = x3y? B Touke M(1;-1),
ecimu N(0;1).
2. Haiitn npubnmxeHHoe 3HaueHue QpyHKIUN In(1-0,1+0,2%)
dz x?xy?
3. BeIUnCIuTh — ecrmz =e ¥ x=int
dt y
4.HaiiTi TOKambHBIN 3KCTpeMyM (PYHKIIUN z = 6xy — 3x?
5 Hai o z=2x+3y
. Haiitu ycioBHBIN SKCTpeMyM X2ty
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Bapuanr 3

1. Haiitu rpaareHT 1 ero BeMuuHy B Touke M(e;1) mis pyHKImun z = In(xy?)
2. HaiiTu npubmimkeHHoe 3Ha4eHne QYHKIUH (2,01)V395
u
d . x=y
3. BeIuucanTh d—z ecu  z = sin?(3x — 4y); {yzz,,
4 HaliTu JTOKaIbHBIN SKCTPEMYM (DYHKIMH z=(x+2)*+ (y—1)*
5 Haii o z=x*+y*
. Haiitu ycroBHbIi 5KCTpeMyM {x+y=1 (xy=0)
Bapmuanr 4
N + 143
1. HaiiT npou3BOIHYIO IO HAMPABJICHUIO BeKTopa [ = {5 ; g} s GyHKIAN z = xy - e**Y B Touke
M(0;1).
2. HaiiTi npu0rmKkeHHOE 3HaueHUE QYHKIIMA J(4,05)2 + (2,93)2
d — 31
3. Borunciurs ﬁ ecnu z = x¥ (y=itsv
4 HaiiTi JTOKaJIbHBIA S3KCTpEMYM (QYHKIIUH z=vy%x —yx?—3xy+2
5. HaiiTu yClOBHBIN SKCTPEMYM Zzti’
x'y

Bapuant 5
(€3]
1. Haiitu rpanuenT u ero BenuuuHy B Touke M(1;-1) st pyaknuu z = e ¥

2. Haiiti npubnuskeHHOE 3HaueHUe (yHKIUK 2,98101
0z =
3. Beraucmuts —— ecin  Z =./x3 — 2xy?; {;jv
v
4 HaliTu JTOKaIbHBIN SKCTPEMYM ()YHKIMH z = 2x3 — xy?+5x% + y*?
5 Haii o Z=2x+y
. HaliTi ycloBHBIHN 9KCTpEeMyM 2 4y2zs
BapuanT 6
2
~ I x_
1. Haiiti mpon3BOJHYIO MO HaTpaBiIeHUIO BekTopa | = {2; —1} misa dpyHkuuu z= x;’
touke M(1;1).
2. Haiitu npubnmxeHHoe 3HaueHue QpyHKIIUN tg43 °-sin29°
0z _ X . ¢x=u+3v
3. Beraucmuts —— ecnmm  Z = lny N .
4 HaiiTi JTOKaJIbHBIM SKCTpEMYM QYHKIIUH z=2y+x*y+5y*+x* -1
. . 2=x%+y%—xy+x+y—8
5. HaiiTu yClOBHBII SKCTpEMYM {x_y= 4
Bapuanr 7
3
o T — — X
1. HaiitTi mpon3BOIHYIO IO HAMPaBJICHHUIO BekTopa | = 2T — J it pyHKIIUH Z = B TOUKE
M(1;2).
. 0,01
2. Haiitu npubnmxeHHoe 3HaueHue QyHKIIUN arctg (Tl)
. ,
0z X=4u+-
— — 2 2. 2
3. Beruucnuts " €CIN Z = /X% + y%; {y=2u_v
4 HaiiTi JTOKaJIbHBIH SKCTpEMYM QYHKIIUH z=x%+xy% + 6xy
5 Hai o Z=2Xy
. Haiftu ycioBHBII SKCTpeMyM {2x+3y-5=0
Bapuant 8
o T .
1. HaiiTi rpalM€HT U €ro BEIMYNHY B TOUKE M(4;Z) TSt QYHKIIUHA z = x?sin(xy)
2. Haiitu npubnmxeHHoe 3HaueHue QyHKIIUN arcsin(0,48+0,47)
0z _ X, x=5u+3v
3. Beraucmuts —— eclun  Z = arccos; {y=2v°
4 HaliTu JOKaIbHBIN SKCTPEMYM (DYHKIMH z=x%+2xy—y?+6x—10y —2
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o o =X
5. HaiiTu yClOBHBIN SKCTPEMYM (=

x+y=3
Bapuanr 9
1. HaiiTu rpanuenT u ero BenuuuHy B Touke M(3;4) mia GyHkunun zZ= ,/x?+y?
2. Haiftu npuGimkeHHoe 3HaYeHNE QyHKITUN #3801
0z _ - 2\ . X:et
3. Berunucaurs Y ecnmu  z = arcsin(xy*); {y=%
4 HaiiTi JTOKaJIbHBIH SKCTpEMYM QYHKIIUH z=3xy* —y3—
5 Haii . z=2x2%43y?
. HaifTu ycioBHBIN SKCTpeMyM {iy=1 (xy=0)
Bapuant 10
1. Haiitu mpou3BOHYIO 1O HampasieHuto Bekropa MN st pyHKIuu z = x2+y? - x B TOuKe
M(1;2), ecmrr N(3;0).
2. Haiitu npubnmxeHHoe 3HaueHue QyHKIIUN V1,02 - (0,97)
3.B dz = In sin > x=3t?
- Beraucomts — ecnn  z =Insin— {y= ViZa1
4 HaliTu JTOKaIbHBIN SKCTPeMyM (QYHKIMH z=x*—-2x+y*—-2y+6
o o z=x2—y?
5. Haiitu yCIOBHBIN 3KCTpEMYM {3x_y=1

TunoBble OLIEHOYHbIE MATEPHUAJIBI 110 TeMe 5
KonTposbHasi pabGora mo teme S

1 BapuaHT

f dx

"7 sin2(3x-5)
2.[ x2e5%%dx

'IVEI_+V_
f 2x+5

3x2+11x+2

5.vx Inx dx
6. [ _dx

x3+x2-2x

7. f COS°X 1y

sin% x

2 BapuaHT
dx
5—2x2
2. [ x sin®xdx

(1+x)
3. f1+\7—d

f (1-3x)dx
Vax?+9x+1
5.1 arccosxdx

2
—4
(x — 1)(x + 2)(x2 + 2x + 10)
7 fCOS xdx

sinx

3 BapuaHT

l_f_ dx

sin2 3x cos? 3x)

2
2.f(1+x) dx

1+x2
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3.f 1_—xdx

4
5. [(x—3)cosxdx
(2x+3)dx
f(x 2)2(x+5)
7. [ sin 3x sin 5x dx

4 BapnaHT
1 fx +3

x21

) COS\/—
)=
3. fx 1—-x3

4. f (1—-x)dx

5+2x—x2

5.fxln(1 —x)dx

dx
6f(x 1)2(x 3)(x+4)

7.J

5—4sinx+3cosx

S BapuaHT
1-x)?
LJ () dx
2. [ sin3 6x cos 6xdx
3. V4 —x3dx

4 f(5+2x)dx
" Vax-3—x2

5 flnx
(x -3)dx
6. fx3—2x2+2x—4

7. [ ctg3xdx
6 BapnaHT
L f\/3 7x2

x3dx
2. f(l —x*4)

dx
3.2
f (3x+1)dx
xX2+2x+8

5J(x*=x+ 1 Inxdx

x“+1
6. f(x+1)2(x2+4) X
7.f sin? x cos®x dx

7 BapnaHT
cos2 x+3 cosx—2
.| —————dx
f 9 cos2 x
dx
2 [r—
\/3x5+

dx
f (1+x)Vx



12+4x
f5+4x—x2
5.f arcsin x dx
3x%+2x+1 d

7. [ sin* x dx

8 BapuaHT
2_
fx 9 dx

x2-8

[ e* arctan e*dx

1

2

3 f\/9+x2dx

4 f 5-2x

) v ax— 3+xZ

5 f(x —3) cos2x dx
x*+5x+1

6. Jaapdx

7

[ cos® x dx

TunoBble OLIEHOYHbIE MATEPHUAJIBI 110 TeMe 6
Tunosoii Tect

1 BapuaHrt
1. VYKaxuTe psll, HE SBISAIOINNCS 3HAKOIIEPEMEHHBIM
1) Zﬁ:l Qn, a, = 0
2). Yn=10n, a, €ER
3) Zor(i:l(_l)nan; an = 0

4). Y=o Un (%)

2. Yxaxute Tun psaa Teinopa:

1) 3HAKOTIEpEMEHHBIH PSIJT

2) psiZ C MOJOXKUTEIIbHBIMU YWICHAMU

3) 3HaKOYEPEYIOIIHICS PsIT

4) cTenieHHOU psif

3. Ykaxure, Kakue IpU3HAKU SBJSIOTCS JOCTATOYHBIMU JJIS UCCIEIOBAHUS CXOJAUMOCTH psijia ¢
MOJIOKUTETHHBIMU WICHAMHU:

DIIpuznak [Janambepa

2)[Ipuznak Jleitbuuia

3)PanukanpHblii npuzHak Ko

4)1uterpanbHblii npusHak Komm

5)lima, =0

n—-oo

4. Yxaxure tan psga Oypbe:

1) 3HaKONEpEMEHHBIN P

2) psl ¢ IOJIOKHUTETHHBIMH YWICHAMH

3) 3HaKOYepeAYIOLIUICS P

4) GyHKIIMOHATBHBIA PsIJT

5. VkaxuTe NpaBWIbHBIA BapuaHT : ECiu Uit CTENEHHOTO psiaa Yg—q Cn(x — 1/2)™ paanyc
CX0AMMOCTH R=2, TO , TO B TOUKE X=-1 pAI:

1) cxoguTcst abCOMIOTHO;

2) pacXoJIuTCs;

3) cxomutcs yCI0BHO

4) MOXET CXOAUTHCS HITH PACXOIUTHCS.

6. BerauciinTe TpETH WICH PAAd  Yipeq :—:
1) -0,0625
2) -3
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3) 3

4) 0,0625
7. YKa3zarb HOMepa CXOIALIUXCS PsIOB
(0] [ee) 1
D) Ee (-1 3) To
2) Ty e (D" 4) Y1
_2\2n
8. YkazaTh paguyc CXOAUMOCTH PSa  Dipeq %
no 2 1 3) -1 4) oo
1 1 1
9. Vkasarb dpyHKimIo, cooTBeTCTBYIOILYI0 Py 1 4+ — (x — 1) + — (x — 1)?% + 5O — 13+ -
1) e*
2) ex—l
3)In(1 +x)
4)sin(x — 1);
2n
10. Vka3aTh HHTEpBaJ CXOAUMOCTH PIIa  Dime—o (nx+—1)3
1) x=0 2) x ER 3) (-1;1) 4) [-1;1].
Kiouu:
1 2 3 4 6 7 8 9110
3 4| 134 4 1 4234 4 2 3
Bapuanr 2

1. Ykaxure psj, He SBISIOIMIMICS 3HAKOIEPEMEHHBIM
D3+5+7+9+ .
2)3—=54+7—=9+ -
3)3 + 5-7+9+.....
43 —-5—-7—-9+ -
2. VkaxuTe, Kakoi MPU3HAK UCIIOJIb3YETCs JIJIsl HCCIIEAOBAHUS 3HAKOUEPEIYIOIINXCS PSIIOB
1) Ilpuznak lanamGepa
2) PapukanpHbnii npuzHak Ko
3) UnTerpanbublil npuszHak Komm
4) Ilpusnak JleriOnua
3. Ykaxure, Kako# MPU3HAK JTy4Illle IPUMEHHUTD JUTsl UCCIISIOBAHUS CXOAMMOCTH psia
o (ﬂ)"
n=1\ 2n2

1)IIpusnak [Janambepa
2)IIpusnak JleiiGauma
3)PanuxansHbiif npusHak Ko
4)1nTerpansublii npu3Hak Korm
5)IIpusHak cpaBHEHHUS
4. YkaxxuTe ycloBue, sBistoieecs HeoOX0IMMbIM JUTsl pa3iokeHust GyHKIMH B psa MakiiopeHa
1) nepuoAUYHOCTH
2) HEeTIPEPBHIBHOCTH
3) 6eckoneuHO-AH( G epeHIupyeMast
4) Bce mepeynCIeHHbIE YCIOBUS
5. VYxkaxuTe npaBUIbHBIC BapUaHT : ECIIM CTENMEHHOMN PAA Y- C, X CXOAUTCS B TOYKE 8, TO B

TOYke x=3 psiA:
1) cxoguTcst abCOMIOTHO;
2) pacXoJIuTCs,
3) cXOoauTCsl YCIOBHO.
4) MOXKET CXOIUTHCS HITU PACXOTUTHCS.

(=3)"

3n

6. Yxaxurte BUJ 3-T0 WICHA pIda Yin—q
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1) -0,0625

2) -3

3) 3

4) 0,0625

7. YKa3arb pacXoIsALUNUCs psij
[ee] 4 o0

DI 3) Yiim
o] 3 o] (_1)11

2) Zn=1n_2 4) Zn=1 on

8. VYkasaTh paguyc CXOMUMOCTH psifa  Dipeq ! x™

Ho 2) 1 3) -1 4) oo

9. Vkasarh muHee: Jl1g pasznoxenus QyHKIUMH Y = Sinx? Ucmonbp3oBacs :
1) crenenHom psia

2) psn Teitnopa
3) pan Maxknopena
4) uncnoBoi psx;
2n

10. Yka3zaTb 00J1aCTh CXOJUMOCTH PSA Do ;:11
1) x=0 2) x ER 3) (-1;1) 4) [-1;1].
Kiouu:

1 2 3 5 910

KonTposbHasi pabGora mo teme 6

1 BapuaHt
o 3" (x+4)"
1. Haiiti 0061aCTh CXOAMMOCTH PAA 0 -
A P 2n=0" et

2. ITonw3ysich pasznoxxkeHrueM GYHKIHUH B psii MakJIopeHa, BBIYUCITIUTH TPeIes
~ kn(1 —x) — sinx
lim >
x—0 X
3. Beraucnuts npubInKEHHO ONPEACIICHHBIH HHTETPal, HCTIONB3Ys Pa3IOKCHUE
HOJBIHTErpaIbHON (GYHKIUU B psi MakinopeHa. OrpaHUUUThCS IBYMS WICHAMU paja.
0,5

j cosx?dx
0

2 BapuaHT
. n(x-2)"
1. Haiiti 0061aCTh CXOAMMOCTH PAA 0
A pin Xn=o0 2n(n2+1)
2. [Monb3ysick paznoxeHueMm GyHKIuu B psig MakiiopeHa, BBIYUCIUTh PeIet
. arctgx — sinx
lim 3
x—0 X
3. BeUucauTh NpuOIMKEHHO ONPEAeTICHHBIN HHTETPall, UCTIOIb3Ys pPa3lioKeHNe
MOABIHTErpaIbHON (QYHKIMH B psix MakiopeHa. OTpaHUYUTHCS IBYMS YWICHAMH paja.
0,1

e 1 -1
=
X

0

3 BapuaHT
o o  Vn+i(x+1)?n-1
1. Haiiti 06;1acTh CXOAMMOCTH psifia T s

2. ITonw3ysich pasznoxxkeHrueM GYHKIHUH B psiji MakJIOpeHa, BEIYUCIUTH TPeIes
x%?e ™ — sinx?

lim
x—-0 5x3
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3. BeraucauTh NpuOIMKEHHO ONPEACTICHHBIN HHTETPal, UCIOIb3Ys PA3I0KEHHE
MOJBIHTETpaNbHON PpyHKIMHU B psigi MakiopeHa. OrpaHUYUTHCS IBYMS Wi€HAMU paja.

0,2
In(1+ x
f n@+x .
X

0

4 BapuaHT
., o (D"(x-1)2"

1. Haiiti 061acTh CXOAUMOCTH psa D ————

onVn3
2. IMonw3ysich pasznoxxkeHrueM GYHKIHUH B psiji MakJIOpeHa, BBIYUCIUTH TPeIes
. sinx —In(1 + 2x)
lim >
x—0 2x
3. BeraucauTh npuOIMKEHHO ONPEACTICHHBIN HHTETPal, UCIIONb3Ys PA3JI0KEHHE

MOJBIHTETpaNbHON PpyHKIIMHU B psii MakiopeHa. OrpaHUYUTHCS ABYMS Wi€HAMU paja.
03

arctggx
f 99 d
x

X

0

WNHCTpyKITHs 110 BBITIOJHEHUIO. BbIOpaTh 01MH MpaBUIbHBIA OTBET

Kputepun oneHuBaHus: * 5 0aIOB BBICTABIISCTCS, €CJIM OOYJAIOIIUNICS OTBETHII MPABIIILHO HA
100-85% 3amanwuii TecTa; * 4 Gayia BBICTABIICTCS, €CIIM 00yJarOImUiics oTBeTHIT Ha 84-69 % 3amanwmii; * 3
Oaria BBICTABIISICTCS, €clU oOydJaromuiics oTBeTusl Ha 68-50% 3amanuii; 2 6ajia BBICTABISETCS, €CIH
oOyyJaronuiics OTBETUI MeHee, ueM Ha 50 % 3agaHuid.

KonTpoabHasi Touka B gopme KoLJIOKBUYMA (YCTHAs).

Bonpocs! 15 KOJUI0KBUyMa

[Iporpamma komnokBuyma «lIpenenst GyHKITHI»

I. Teopetnueckuit Bonpoc

1. ITousitue MHOXkecTBa. OCHOBHBIE YMCIIOBBIE MHOKECTBA: OTPE30K, MHTEPBAJI, MOJTYUHTEPBAI.
AOcomoTHas BeHMUMHA IeHCTBUTENBHOTO Yrciia. OKpecTHOCTh TOUKH. [Iprmepsl.

2. JleiictBuTenpHass (PyHKIUS NEWCTBUTENIBHOTO TmepeMeHHoro. I'padhuk (yHkimu. MHOKECTBO
3HaYeHU! PYHKLUU.

Cnoco6nr 3amanusi pynkiuu. Kiaccudukammss OCHOBHBIX dJeMEHTapHbIX (yHKImi. OOmme
CBOWCTBA (PYHKIUU:

OTPaHUYEHHOCTb, MOHOTOHHOCTh (PYHKIIMH, YETHOCTH (HEYETHOCTH), MEPUOANYHOCTD. [Ipumepsl.

3. Yucnosas nocnenoBarenbHOCTh. OnpeaeneHne KOHEYHOTo Mpeiesa MociIeJ0BaTeIbHOCTH, €T0
T€OMETPUUYECKHUI CMBICI. beckoHeuHble mpenensl MOCIeA0BATEIbHOCTA. TeopemMa O €IMHCTBEHHOCTH
IpeJiena MociIeJ0BaTeIbHOCTH; TEOPEMa CYIIIECTBOBAHHUS MIPE/ETA TOCIIEI0BATENIBHOCTH.

4. Tlonsatue mpenena (QyHKIMH, €TO TEOMETPUUECKHH CMBICI. Teopema 00 OTpaHUYECHHOCTH
(GyHKINY, UMEIONIe KOHEYHBIH Mpeiet.

5. Ilonsitue 6eckoneyno Manbix GyHkiui. [Ipumep. TeopeMbl 0 6eCKOHEUHO MaNTBIX (YHKITHSX.

6. Teopembl 0 Tipezienie CyMMBI, IPOU3BEICHHsI, YacTHOTO. [Ipesennpl aeMeHTapHbIX (QYHKINH.

7. Onpenenenus npeneaoB GyHKIUHA ¢ TEOMETPUUECKON WILTFOCTPAITUEH.

8. beckoneuno Gombine GyHKIUU. TeopeMbl 0 0eCKOHEYHO OONBIINX (PYHKIHSAX.

9. Ilpenensl 11€10M parmoOHATBHOM (PYHKITUU TTPH X—a U X—=+00. [IpuMepsl.

10. Ipenenst qpoOHO panMoHATLHON (GYHKINHU MPU X—a U X—+00. [IpumMepsl.

11. Teopema o coxpaneHuu (GyHKIMEH 3HaAKa CBOETrO Mpejesia; TeopeMa O Mepexojie K mpeneny B
HEpaBEHCTBE; TEOPEMa O Mpeelie MPOMEXYTOUHON HYHKIUN

12. Ilpenensl TpuroHOMETpUYECKUX (YHKIMN. [IepBoIii 3aMedaTebHBIA TIPEACI, CICICTBHS HX
Hero. [Ipumepsl.

13. Ilpenen nmokazatenpHOU PyHKIMU. [ToHATHE TTOKA3aTENbHO-CTENEHHON (yHKIMH. Teopema o
mpenene IMOKa3aTelbHOCTEICHHON (QyHKIMU. Buapl HeompeneneHHOCTEH B ciydyae IOKa3aTENbHO-
creneHHol ¢pyHkmuu. Bropoit 3ameuaTenpHbIi npeaen. [Ipumepsi.

14. Ipenen norapudmuyeckoit pynkuuu. [Ipumepsr.
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15. Tpetuii 3ameuarenbHbIi npeaen. YeTBEPTHIN 3aMedaTeabHbIN TPeIe.

KomnokBuym «Heonpenaen€Hubiii HHTErpam»

I. Teopernueckuii Borpoc 1. Ilonstue nmepBooOpa3Hoit ¢pynkuuu. CBoiCTBa nepBooOpa3HOM. 2.
Omnpenenenne HEONPEACIEHHOTO MHTETPalla U €r0 CBOMCTBA. Teopema CyIecTBOBaHUS HEONPEACIEHHOTO
uHTerpana. 3. Meroasl uHTerpupoBaHus. HenocpeacTBeHHoe uHTerpupoBaHue. Teopema o 3ameHe
TepeMeHHol B HeonpeaeneHHoM nuTerpaie. 4. Besox dopmyn | dx a2+x2=1a arctgx a+C, | dx x
2-a2=12aln|x—a x+a | +C, | dx Va2—x 2 = arcsin x a +C, | dx Vx 2+A = In|x + Vx 2 + A| +C. 5.
Meto nHTErpupoBaHus Mo yacTsaM. JIBa cinydas npumeHenus. 6. BeiBoa ¢hopmyiibt Na2-x2dx=x2
Na2—x2+a?2?2arcsin x a +C. 7. Tlpocreiiume panuonansHeie Apodu (4 Timna). MHTerpupoBanie
NPOCTEUIINX PALMOHATBHBIX Ipobei. 8. HTerpupoBanue qpoOHO-palnoHaIbHON (YHKIIMK OOIIEro BUAA.
Teopema o pa3nokeHHH APOOM HAa CyMMYy MpocTedmmx apooeit. Haxoxnenune kod¢phUIIMEHTOB
pasznoxenus. 9. UHTerpupoBanue upparuoHaabHbIX GyHKuii. UHTEerpaibl Buaa [R (x,xmlnl,xm2
n2,..,xmknk)dx,[R(x,(ax+th cx+td )yml nl, (ax+b cx+d)m2n2, ..., ( ax+b cx+d ) mk nk)
dx. 10. Tloxcranoku Diinepa B materpamax suma | R(x, Vax 2 + bx +c)dx. Yacrusie caydan. 11
WnterpupoBanue 6uHomuHanbHoro auddepennuana. IMoncranoBku Yebwimésa. 12. MuTerpupoBanue
Tpuronomerpraeckux yrkiwmii | R(sin x , cos x)dx. YHusepcanpHas moactanoska. 13. MHTerpupoBanue
Tpuronomerpuueckux ¢pynkuuid. Yactusie ciyyan. II. Beraucnuts HeonpenenEHHbIi HHTETpal

[Iporpamma kosmokBuyma «OnpeenEHHbIA HHTErPaD)

I. Teopernueckuii Bonpoc 1. IloHsATHE MHTErpanbHOW CyMMBI M ONpPENEIEHHOIO MHTErpaia. 2.
Heobxomumoe ycimoBHe HMHTETPUPYEMOCTH. 3amMedaHue C mnpuMmepoM. 3. ['eoMeTpuyeckwii CMBICIT
onpenenéHHoro wunHterpana. 4. Teopema cyilecTBOBaHHUS oOIpeAel€éHHOro uHTerpana. 5. CpoiicTBa
onpenenéHHOro uHrerpana. 6. OnpenenéHHblil HHTErpail Kak GyHKINS IEPEMEHHOI0 BEPXHETo Mpejena.
7. ®opmyna Hsiotona-JleitOnuna. 8. 3ameHa mnepeMeHHOW B omnpeAenéHHOM uUHTerpaie. 9.
HHuTerpupoBanue 1mo 4acTsaMm B onpeaenéHnoM uarerpaine. 10. Marerpan oT 4éTHOW U HEYETHOW QyHKIIUU
0 CHMMETPUYHOMY TMpOMexyTKy. 11. Beruucnenue rromanei IIOCKUX (GUIYp TOCPEACTBOM
onpeaenéHHoro uHTerpana. 12. Ilnomans KpUBOJIMHEHHOTO CEKTOpa B MOJISIPHBIX KOOpAuHATax. 13.
HocTarounoe ycinoBue crupsmisieMoctu ayru. 14. O0bEM Tena ¢ U3BECTHBIM MOMEPEYHBIM ceueHHeM. 15.
O0nEM Tena Bpamenus. 16. [Tnomans moBepXHOCTH BpaIleHUs

[Iporpamma kosmokBuyma «KpaTtHble U KpUBOJIMHEMHBIE HHTETPAIIBD)

I. Teopermueckuit Bompoc 1. Ilonstue nBoiiHOro wuHTerpana. CyllecTBOBaHUE JIBOMHBIX
WHTETPAJIOB M WX CBOMCTBA. 2. BhIuncieHue NBOWHBIX WHTETPAJIOB IO MPSIMOYTOJIBHBIM 00JIACTSM.
Teopema O BBHIYMCICHHUU JBOMHOTO MHTErpaja Mo MpsMOyroibHoil obmactu. 3. [ToHATHE HOpMalIBHBIX
obyacTell TEpBOro W BTOPOrO THUIA. TeOpeMbl O BBIUMCICHWU JBOWHOTO WHTETpalia M0 HOPMaIbHOU
oOmactu mepBoro M Broporo Ttuma. 4. I'eoMeTpuyeckue MPUIOKEHUS JBOWHBIX HHTETPAIOB. 5.
MexaHn4ecKkre MPUIIOKEHUS ABOMHBIX MHTErpasioB. 6. [loHsATHE KPUBOJMHEMHOTO MHTErpajga MepBOro
pona. Teopema cymecTBoBaHUsS  KPUBOJIMHEWHOIO HMHTErpajia MNEpBOro ponaa. Berumcienue
KPUBOJMHEHHOTO MHTETpaJIa TIEPBOTO POJIa B 3aBUCUMOCTH OT crioco0a 3a7aHusi ypaBHEHUs KpuBou I, 7.
[lonsiTHE KPUBOJMHENHOIO MHTErpana BTOporo poja. CBONCTBa KPUBOJMHEHHOIO MHTErpajga BTOPOTO
pona. Teopema cyniecTBOBaHHS KPUBOJIMHEMHOTO MHTETpaia BTOporo pojaa. 8. KpuBoJMHEHBII HHTErpasl
110 3aMKHYTOMY KOHTYpY. ®opmyina ['puna. 9. He3aBucMMOCTh KpUBOJIMHEMHOTO MHTErpajia BTOPOIO poaa
OT ITyTH UHTETpUpoBaHusl. KpuBOIMHEHHBIN HHTErpall Kak (YHKIHS TOUYKH. Teopema 00 IKBHBAJICHTHOCTH
YETBIpEX MPEII0KCHUM.

Meroanyeckue peKOMeHIALMU:

OOyuaromuiics MOXET IMOATOTOBHTH HE Oojiee JABYX OTBETOB Ha BOIPOCHI K KOJUJIOKBHYMY.
Kputepun onieHnBaHusI OHOTO OTBETa: 5 0aJJIOB BBICTABJISETCS 00yYarOUIeMycCs, €CJIM OH MEPEeUncIisieT
BCE CYILECTBEHHbIC XapaKTEPUCTHKH OOO03HAYEHHOTO B BOMPOCE MpEAMETa M BO3MOXKHBIC BapUaHTHI
JAIbHEUIIET0 Pa3BUTHUS pellieHus MPoOIeMbl, €CIIU 3TO BO3MOXKHO; 4 Oallia, €Cliu CTYIeHT PaCKpbUI TOIBKO
4acTh OCHOBHBIX IOJIOXKEHHUM BONpPOCaA, MPOJAEMOHCTPUPOBAI HETOUHOCTh B MPEACTABIEHUAX O IIPEIMETE
Bompoca; 3 Oaia, eciii CTyAeHT 0003HauMI OOIIYyI0 TPAGKTOPUIO OTBETa, HO HE CMOT' KOHKPETU3UPOBATh
OCHOBHBIC KOMIIOHEHTHI; 2 0ajia, €ciaM CTYACHT He MPOJEMOHCTPUPOBAN 3HAHMN OCHOBHBIX NOHSTHH,
MpEeJICTaBICHUN 00 N3y4aeMOM MpeaMeTe
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KonTpoJsbHasi Touka - B popme 3a1a4 (MMCbMEHHAs).

Tun (bopma) 3aganus: 3agaun. [Ipumep TUMOBBIX 3a1aHui (OLIEHOYHBIE MaTepHaibl): Moayns «BBenenne
B a"anm3» (1 Kypc, 2 cemectp)

3agauu no teme «IIpenens pyHKIMiD»: BorancinTs npenens! GyHKIUHA, YKa3bIBasi HCIIOJIb3YyEMbIE TEOPEMBI
o mpexaenax: 1) limx——1 (x 3 + 5x 2 +6x + 1); 2) limx——o (3x 3 =5x 2 +4) 3) limx—1 x 3+1 x 2—1 ; 4) limx—1
x 2—1 1-x ; 5) limx—=o0 X 3+x x 4-3x 2+1 ; 6) limx—0 V1+x—V1+x 2 V1+x+1 ; 7) limx—0 tg3x sin 2x ; 8) limx—0
5x=5—=xx;9) limx—+oo ( 2x+1 x—4 ) 3x ; 10) limx—+oo (1 + 5 3x) x . 11) limx—2 (x 2 — 4x + 8); 12) limx—+o0
(Bx—x 2+ 1); 13) limx—2 x 2+5 x 2-3 ; 14) limx—0 x 4+3x 2 x 5+x 3+2x 2 ; 15) limx—4o0 x 2—1 2x 2+1 ; 16)
limx—1 x—\x x—1 ; 17) limx—0 In(1+4x) 2x ; 18) limx—0 cos 3x—cos X x sin 5x ; 19) limx—+oo ( x5 3x+5 ) 4x ;
20) limx—+oo (1 +4x ) 2x—1.21) limx—4 (x 2 — 2x + 5); 22) limx——o0 (x 2 —x + 1); 23) limx—2 x 2—4 x 2—5x+6

3agauu no pazzaeny «OnpenenéHHbIi 1 HecOOCTBEHHBIE HHTETPAIIbD»

1. Berarcauts miomaas GUrypsl, orpaHAYeHHOM TUHUSIMU Y = (x —2) 3, y = 4x — 8. CoenaTb pUCYHOK. 2.
Beruncnnts 006EM Tena, MOMYy4eHHOTO MIPU BPAIICHUH BOKPYT OCH abcIice GUTyphl, OTPAaHUYCHHON KPUBBIMH Y =
—x 2+ 5x — 6, y =0. Cnenarp pucynok. 3. HaliTu KkoopAWHATHI IICHTPA TSHKECTH JIUHUM X 2 + Y 2 = 4 B MepBoit
yerBepTtu. Crenath pucyHOK. 4. Boramcnuth mumomans GuUrypsl, orpaHn4eHHoON nuHued p = 4 cos ¢. Crenatb
PHUCYHOK. 5. BEIunciuTh miomaab NoBEpXHOCTH, 00pa3oBaHHOM BpameHueM JuHuu { x = 7(t —sin t), y = 7(1 — cos
t) BokpyT ocu abcruce. CrmenaTh pUCYHOK. 6. BEIYUCITUTE CTATHICCKUN MOMEHT (DUTYPBI, OTPaHHIECHHOHN JIMHUSMH
y2=4x,x =4,y =0, oTHOCUTEIBHO ocH adciucc. Caenarb pUCyHOK.

7. Beraucauts mionans GUrypsl, orpaHHueHHON THHUSIMA { X =2 cos t, y =3 sin t; x =1 (x < 1). Cuenatp
pUCyHOK. 8. Bpruvcnute mHy ayru nepBod apku { x = 3(t — sin t), y = 3(1 — cos t). Cnenatb pucyHok. 9.
Brraucianth cTaTHUecKuii MOMEHT (PUTYpHI, OTpaHUYCHHON JMHMSIMH Y = X + 2, y=x 2 —6x +8, x =0, y = 0,
OTHOCHUTEILHO ocH adciucc. CrnenaTts pucyHok. 10. Beraucauts miomanas Gurypsl, orpaHndeHHON TuHISIME p = 2(1
—cos ). Caenatb pucyHoK. 1 1. Beraucnuts 006EM Tela, IOIy4EHHOTO PU BPALIEHUH BOKPYT OCH adcuucc GUrypsl,
OTpaHUYCHHOU KpUBBIMH ¥ = —x 2 + 5x — 6, y = 0. Cnenats pucyHoK. 12. HailiT KOOpAMHATHI IIEHTPA TAKECTH
muaun { x = 3(t —sin t), y = 3(1— cos t). t € [0, 2w]. Caenatp pucyHOK. 13. BerucnuTs miomans GUTrypsl,
orpaHuueHHON MMHUAMHU Y = (x + 1) 2, y 2 = x + 1. Caenats pucyHok. 14. Beraucauts anuny ayru { x =3 cos3 ¢,
y=3sin3 t; w3 <t<2m3.Cnenats pucyHok. 15. HaiiTu KoopaHHATHI IEHTpa TSHKECTH (QUTYPBI, OTPaHUUEHHOM
TuHAAMHA Y = 2— x 2, y = x. Caenatb pucyHOK. 16. BeraucanTs miomaas GUrypsl, OrpaHUICHHON JIMHUSIMHE P 2 = 4
cos 2¢. CnenaTth pucyHOK. 17. BeraucauTs 00bEM Tea, TTOIYISHHOTO TIPH BPAIICHUH BOKPYT OCH OPIHHAT (PUTYPHI,
OTrpaHUYEHHOM KpUBBIMH Y =cos X, X =1 2, ¥ = 1. CaenaTh pucyHok. 18. BeIluMCIUTS cTaTUUECKUH MOMEHT JIMHUU
x2+y2=9 nox oceto abcuucc OTHOCUTENBHO ocH abcuce. Crenars pucyHoK. 19. Berancnuts miomanb GUrypel,
OTPAaHWYCHHOU JUHUAMUA Y = 2x —x 2 + 3, y = x 2 — 4x + 3. Caenats pucyHok. 20. BeMHCIUTE IDIOMAIHL
TTIOBEPXHOCTH, 00pa30BaHHON BparieHueM JuHuU p = 2(1— cos ¢@)Bokpyr mosspHOM ocu. Caematbh puCyHOK. 21.
BrruncnuTh ctatnyeckuii MOMEHT Urypbl, orpaHudeHHON uHusIMH 0 < y < V16— x 2 OTHOCHTETBHO OCH aGCIUCC.
Caenatp pucyHOK. 22. BeraucnuTs miomaab GUrypsl, orpaHi4eHHoN TuHuAMU Y = (x — 1) 2, y 2 =x — 1. Caenatp
pPUCYHOK. 23. BRIYuCIHTE 00BEM Tea, TOTYIEHHOTO MPH BPAIICHUH BOKPYT OCH adcIuce Gurypsl, orpaHUuIeHHON
KpUBBIMH Yy = c0s 2x — mw 4 < x < w 4 . Caenatb pucyHok. 24. HaiiTu KoOpAMHATHI LIEHTpa TSHKECTH (UTYPBI,
OTpaHUYEHHOM JIMHUAMHU Y = 6— x 2, y = 2. CnenaTh pUCyHOK

3agaun no teme «/uddepenunansHoe ncuncaenrne GyHKIUA HECKOIBKUX TEPEMEHHBIX»

1. Haittir ux, wy, ecma u = In( pN& + 1), rae & =y 2 — 2x, n = xy. 2. Haiitu ux, wy, ecim u = arcsin 2& n+3
,tne § =y 3+ x,n=2x+y.3. Haiitu ux, wy, eciu u = arctg(e £ + Inn), rne ¢ = xy, n = x —y. 4. Haittn ux, uy,
ecmu=5¢&2+n,rmeé=In(x+1),n=x+siny.5 Haitu ux, uy,ecmmu=eé-n,rneé=2nx—-y,n=y2—x
2. 6. Iokazatp, uto x Ou dx + youdy=u—x2—y2,ecniuu=x-@(y x )~ x2 —y 2, A€ ¢ - NIPOU3BOJIbHASL
muddepennupyemas pyuknus. 7. [Tokazate, uto 1 y - 0z dx+ 1 x+1 - 0z0dy=zxy,ecmuz=x - @(y x+1),rae ¢
- ipom3sBonbHast audepenrmpyemas Gpyrkums. 8. [Tokasars, uto 1 y - dz dx + 1 x - 0z dy = z xy , ecnu z = Vxy -
@(y x), e @ - npousBoibHas nuddeperuupyemas ¢pyukuus. 9. [lokazare, uroy - 0z dx+x-0zdy+yx-z=0,
ecmmz=1x-@(x2-y2),rae ¢ - npousBonsHas auddepenuupyemas pyaxuus. 10. [Tokazars, uto x du dx +y du
dy=xy+tu,ecmuu=xy+x - @(y x ), rae ¢ - npousBoibHas auddepennupyemas ¢pynkuus. 11. IIpoeputs:
YIOBJIETBOPSIET JIU ypaBHeHHUIO X 2 0 2u 0x 2+ 2xy 0 2u dxdy +y 2 0 2u dy2 =0 dynkuus u =y x ? 12. [IpoBepuTth:
YIOBIETBOPSET JIU ypaBHEHUIO X 0u 0x + y 0u 0y =3(x 3 —y 3 ) dynkums u =In x y + x 3 — y? 13. IIpoBepurs:
YIOBIETBOPSIET JIW ypaBHEHHIO 0 2u dx 2 + 0 2u dy2 = 0 ¢ynkuust u = In(x 2 + (y + 1) 2 ) ? 14. IIpoBeputs:
yaoBJCTBOPsieT Ju ypaBHeHuto ¥y 0 2u dxdy = (1 + y In x) 0 dx = 0 dyskuus u = x y ? 15. IIpoBeputs:
YAOBJICTBOPSIET Jiu ypaBHeHHIO X 2 0 2u dx 2 +y 2 d 2u dy2 = 0 dpyHkuus u = e xy? 16. Ha ocHOBaHUHU TEOpPEMBbI
CYIIECTBOBaHU HESIBHOM (DYHKLIMH TIOKA3aTh, 4TO ypaBHEHHUE 2x 3y — 5y 2 +6x = 6 onpenenseT HesIBHYIO QYHKINIO
Yy = @(x) no kpaitaeit mepe B okpectHocTH ToukH (1,0). Haiitu dy dx . 17. Ha ocHOBaHMHM TeopeMBI CyLIIeCTBOBAHUS
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HEsABHOM (DYHKIIMU IOKa3aTh, YTO ypaBHeHHE 12xy 4 — 4x 2y = 8 onpenensieT HeIBHYIO QYHKIHIO Y = @(X) 10
KpaiiHe# Mepe B okpecTHocTH Touku (2,1). Haiiti dy dx . 18. Ha ocHOBaHMM TEOpPEMBI CYILIECTBOBAHMS HESIBHOM
(yHKIWY MOKa3aTh, 4To ypaBHeHHE 3y 2x — 2x 3y 4 + 2x = 3 onpenenseT HEeIBHYIO QYHKIHIO Y = @(X) 1o KpalHeH
Mepe B okpectHocTH ToukH (1,1). Haiitu dy dx . 19. Ha ocHOBaHUM TeopeMbl CyLIECTBOBAHUS HESIBHON (YHKLINU
ToKa3aTh, 9TO ypaBHeHHE 4x 2 + 3y 2 +xy = 6 ompezenser HesIBHYIO QYHKIUIO Yy = @(X) MO KpallHEeH Mepe B
okpectHoctd ToukH (1,—1). Haiitu dy dx . 20. Ha ocHOBaHHHM TEOpPEeMBbI CYIECTBOBAHMS HESBHOW (DYHKIIMU
M0Ka3aTh, 4TO ypaBHeHHE X 3 + 6xy — y 3 = —8 onpejenseT HesBHYIO QYHKIUI Yy = @(X) MO KpaiiHel Mepe B
okpectHocTH ToukH (1,3). Haiitu dy dx . 21. Ha ocHOBaHWYM Te€OpeMBI CYIIECTBOBAHHS HEABHOW (QYHKIMH IOKA3aTh,
yTo ypaBHeHHe X 3 + 2y 3 + z 3 — xyz = 9 ompenenser HesIBHYIO QyHKIHMIO Z = @(Xx, y) 10 KpallHel Mepe B
okpectHOCTH TOUKH (2, 1, 1). Hatitu 0z 0x , dz dy. 22. Ha ocHOBaHHMM TE€OPEMBI CYIIECTBOBAHUS HESIBHOU (YHKIMH
MoKa3arb, 4TO ypaBHEHHUE X 2 +y 2 + z 2 — xy = 2 onpeaessieT HeIBHYIO QPyHKIHIO Z = ¢(X, Y) IO KpaiiHel mepe B
okpectHocTH Touku (—1,0, 1). Haiitu 0z 0x , 0z 0y 23. Ha ocHOBaHMH T€OpEMBI CYILIECTBOBAHUS HESIBHOW (QYHKIINH
M0Ka3aTh, YTO YpaBHEHUE 3X — 2y +z = xz + 5 onpenensieT HeIBHYIO QYHKITHIO Z = (X, V) TI0 KpallHEeH Mepe B
OKpecTHOCTH TOUKH (2, 1,—1). Haiitu 0z 0x , 0z 0y. 24. Ha ocHOBaHMHM T€OpEMBI CYILIECTBOBAaHHS HESIBHOW (PYHKIMN
MoKasartb, YTO ypaBHEHHE e Z +x + 2y + z = 4 onpenenseT HesBHYIO0 QYHKUUIO Z = @(X, V) O KpaliHeil Mepe B
okpectHoctd ToukH (1, 1, 0). Hatitu 0z dx , dz dy. 25. Ha ocHOBaHHMM TE€OPEMBI CYIIECTBOBAHUS HEIBHOU (YHKIMH
T0Ka3aTh, UTO ypaBHeHUE X 2 +y 2 + z 2 — z — 4 = 0 onpeensieT HeIBHYIO0 QYHKIHIO Z = (X, V) TIO KpalHEeH Mepe
B okpectHocTu ToukH (1, 1,—1). Haiitu 0z dx , 9z dy. 26. Ans pyHkuuu z = x 2 + xy — 2y 2 HailTH Haubonbliee U
HauMEHbIIee 3HaYeHNsI Ha MHOXKECTBE, orpeiesiieMoM HepaBeHeTBaMu: { —1 <x <1, -1 <y <2.

3anauu no teme «HemnpepsiBHOCT yHKIMU. TOYKHU pa3pbiBay.

HccenenoBats (yHKIIMN Ha HENPEPBIBHOCTH U IMTOCTPOUTH IpaMK B OKPECTHOCTH KayKI0W TOUYKH pa3phiBa,
MIpeIBapUTENbHO onpeaenuB e€ tum: 1) y =x 2—-4x+3 x 2—x—2;2)y=x2-16 x4 ;3)y={cosx ,—m2<x <0,
x2+1,x>0.4)y=arctg2xx—2.5y=arctg l-xx—4;6)y=sinxx;7)y=x3x4)2;8)y={1x,x<
“Lx+1L,x>-1..9)y={x+,x<-2;1,x=-2;x2-5x>-2.10)y=x3-8x"2;11)y=151x-3+2;12)
y=x—1x2—x-12.13)y=arcctg 3+2x x—4;14) y=x2+4 x-2;15)y={xx—1,x<1;2x, x> 1. 16) y = (x+1)
2x23x—4.17)y=1x2-10x+16; 18) y={x3 ,x<-L;x2+1,x>—-1.19)y=11+e 1 x—1;20) y=—4 (x—4)
2.2)y=xx2+4;22)y={cosx,~m2<x<0,x2+1,x>0.23)y=42x2-1;24) y=x—4x2-16.25)y=x
xt1)2;260)y=x2-1x33x+2;27)y={ex,x<0,2x—-1,x>0.28) y=1x—-1x+11x-1-1x:;29) y=e
x+1x30)y={x2+1,x<0,1-x,0<x<2,2,x>2

3AJJAHUA 1. Haiitu uaTerpan + [ tgx e ctgx dx x 2 cos 2. Haiitu unterpain + - + [xx dx x x x 2 3 2sin 3cos
sin cos 9cos . 3. Beruuciuts naterpar - | x arctgxdx 10 .

4. BBIYHCIUTD IUIOIIAAL KPUBOJIMHEHHON Tpamneny, orpaHuueHHoN rpadukoM GyHkiuu 2 1 1 y X =+ 1 ero
acumnroTol. 5. Haiitu momaap Gurypbl, OrpaHiYeHHOM JTIeMHUCKaTOl bepHyu ra = ¢ 2 cos2 . 6. Beruuciaurts
nBoitHoit maTerpar J| D ydxdy , rae D — 06/1acTh, orpaHHueHHAs THHEIMA X Y X + =222,y =0 (y>0). 7. Haiftu
00beM Tena, OrpaHUuEeHHOTO MOBEPXHOCTSIMU 2 2 ZzzX Xy ==+ =0, , 4 . 8. HapucoBarb uHTerpajibHbIE KPUBBIC
muddepeHunansHOro ypaBHeHus y y ' = 2 . OrMeTuthb ocoboe pemenue. 9. Pemuts auddepennuansHoe ypaBHEHUE
xydxyxdy+—+=2(1)10.10. Peuuts nuddepenumnansuoe ypaBHenue y tgx y x '+ - = —cos 11. Pemuts
muddepeHnuaIbHoe ypaBHeHue v y tg X2 "+ = . 12. Pemmtsh 3amauy Kommyyyxyy” ' ' ++===69 10sin, (0)
(0) 0 13. UccaenoBarh CXOAMMOCTB YKCIOBOTO psifga ()oo=-2 —nnnnn 1 n2! 1 14. Haiiti 061acTh CXOQUMOCTH
paga:co=—-2Ynnnxnl(1)!315. Tana nepuoanueckas ynkims mepuoma 2n: 1, -0 () 1, 0 ecu x £ x ecom x
nn [-<<=19 | <<.Pasnoxurs ee Ha Bceil UHCIOBON OCH B psan @ypee. Haueptuts rpaduk cymmsl psina Oypbe.
16. UccnenoBars ¢pynkumio () ()22 zxy=—+——12 naskcrpemy™. 17. Halitu rpaguenr nonst 222 () x UM x
yz=++ B Touke 0 M (1; 2; 2). 18. HaliTit moTOK pannyca-BeKTOpa 4epe3 MOBEPXHOCTh Ky0a—<<axa,—<<ay
a, — < < a z a U3HYTpH 3T0H moBepxHocTU. 19. Haittn nuBeprenmmro monst (,, )rFxyzr=,tmerxiyjzk =+ +.
20. Haiitu motok Buxpsi monst 22 2 F yizj x k = + + uepe3 O0KOBYIO IOBEPXHOCTh 4acTH KoHyca () 222 zxy — =
+ 3,0 3 <<z B HanpaBnenuu ocu 0z

KonTposabHble 3a1anus:

X2
1.  Bsraucaurs npegen lim (—)*
X—00 X
1
HccnenoBaTh Ha HEMPEPHIBHOCTh PYHKIMIO Y = ex-1

2
3. BpluncnuTe Ipou3BOJHYI0 Y = x2e*” sin 5x
4.  HaiiTi rpaJMenT M ero Benuuuny B Touke M (e;1) mis pynxuun y = In(xy?)
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0z x (x =u+3v
5. BruruucauTe — ,ecan z =lIn=; . 2
ou y{iy=ux*v
6. Haiitu nokaneHeli oskctpemym  z = 2y3 + x%y + 5y% + x2 — 1
Z=X+Yy
7.  HailTu ycIoBHBINM 3KCTpeMyM 1 1 +1_9
x y

8. Haiitu npubnmkenHoe 3HaueHne Gy +/ 4,052 + 2,932
KonTpoJibHbIE 3a1aHUA:

f dx
xvV1—x3

jx In(1 —x)dx

1. BeruucnuTs uHTErpan :

2. BeruncnuTh MHTETpa

3. Beuncauts UHTErpan

dx
f (x—1)?(x—-3)(x+4)

4. BoIYMCIUTh HHTErpAII

f dx
5 — 4sinx + 3cosx
5. BeuuciauTh HHTETrpal

s

j(x— 1) cosx dx

0

o8]
6. Borurcnuth uaTerpan |
—00 1+4x2
oo 3"
7. UiccnenoBaTh CXOAUMOCTh psiia Yt D
[ee} (_1)n
8. MccrenoBaTh CXOIUMOCTD P Yt -
. o (ED(x-1)"
9. Haiitn 00macTh CXOAUMOCTH psiia  Yp—q —

10. TIoMeHATH MOPSIOK MHTErPUPOBAHHUS | 01 dy ff f(x,y)dx
11. Bbruucnuts nBoiHOM uHTErpan |. 12 dy | Olny e*dx

12. Boraucouts goiiuoit uurerpan [ /1 + x? + y2dxdy , e D- uetsepts kpyra x* + y* <

Kpurepun olieHnBaHusA. «OTIMYHO» — CTYAECHT IIPABUIILHO BBINOIHWI 3aAaHue. [loka3an oTinuHble
BJIAJICHUSl HAaBbIKAMHM NPUMEHEHUS IMOJYYEHHBIX 3HAHUU W YMEHHMI IpPU PEIICHUH 3aJad B paMKax
YCBOEHHOTO yueOHOro marepuana. OTBETMJI Ha BCE JOMOJHUTEIBHBIE BOIPOCHI; «XOPOIIO» — CTYACHT
BBITMOJIHIII 3a/1aHue ¢ HEOOIbIIUMU HETOYHOCTAMU. [loka3an xopoive BiIajeHns HaBbIKaMy TPUMEHEHHUS
NOJTYYCHHBIX 3HAHUHM U YMEHUH MPH PEIICHUH 3a/1ad B PaMKaxX YCBOGHHOT0 yueOHOro Matepuana. OTBeTHI
Ha OOJIBIIMHCTBO JTOTOJHHUTEIBHBIX BOMPOCOB; «YIOBIETBOPUTEIHHO» — CTYJAEHT BBIMOJIHWI 33JaHUE C
CYLIECTBEHHBIMU HETOYHOCTSAMU. [loKkazan ynOBIETBOPUTENIBHOE BIIAJACHHE HaBbIKAMH ITPUMEHEHHUS
MOJIyYEHHBIX 3HAHUNA U YMEHHH MpU pelleHUuH 3aad B paMKaX YCBOCHHOro yueOHoro marepuaina. [Ipu
OTBETaxX Ha JIOMOJIHUTEIbHBIE BOIIPOCH! OBLIO JOIMYIIEHO MHOTO HETOYHOCTEH; «HEYI0BIETBOPUTEIHEHOY —
IIPU BBINIOJIHEHUU 33JaHUs CTYJEHT MPOAEMOHCTPUPOBAI HEJOCTATOYHBIN YPOBEHb BIIAJICHUS YMEHUSMHU
U HaBbIKAMH IIpPH DELICHWH 33/7a4 B paMKax YCBOEHHOro y4yeOHoro Mmatepuana. [Ipu orBerax Ha
JOTIOTHUTEIIbHBIE BOMPOCH! OBLIO AOMYIIEHO MHOKECTBO HETOYHOCTEH

KonTposbHas Touka - B popme KoHTpOILHOM padoThl (MUCbMEHHAsT).
KonTposbHnas padora.
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1.MHoxecTBO neiicTBUTENBHBIX uncen. CoiicTBa. OrpaHU4YeHHbIE MHOXKECTBA. TOUHbIE BEPXHSIS U
HUKHSS TPaHH.

2. ®ynkiun, cnocoOsl 3aganus. O61acTh onpeneneHus, 006JacTb 3HaYeHUH QYHKITUH.

OcHoBHBIE 2JIeMEHTapHbIe PYHKIIUH.

3. YwucnoBele mnocnenoBaTenbHocTH. [Ipenen mnocienoBarenbHOCTU. beckoHEUHO Manble U
OecKkOHEeYHO OoJbIlIMe MOCIe0BaTebHOCTU. JloCcTaTOUHBIM NpU3HAK CYLIECTBOBAaHUS Ipeaena Uis
MOHOTOHHOM IOCJIEN0BATEIBHOCTH

4. Ipenen GpyHKIUMU B TOUKE, HA OECKOHEYHOCTH. DKBUBAJICHTHOCTH OMPECIICHHI CXOAUMOCTH TI0
Komu u no I'efine. OqHOCTOPOHHUE TIPEIETIBI.

5. beckoneuno Masbie 1 6eCKOHEUHO OObIHe (PYHKIIMU U UX CBOMCTBA.

6. Teopemsl 0 ipeaenax (GyHKIHUHA.

7. CpaBHeHHE OECKOHEYHO MAJIbIX BEJIMYHH.

8. IlepBbIil 3aMeyaTeNbHBIN Mpeen, CASACTBUS.

9. Bropoii 3amedarenbHbIi Tpeaesn, CIeICTBUA.

10. Beruucnenue npenenoB ¢ IPUMEHEHUEM SKBUBAJICHTHBIX OECKOHEYHO MaJIbIX BEJTMUMH.

11. HenmpepbIBHOCTH (DYHKITUU B TOUKE, CBOMCTBA (DYHKITUN, HETTPEPHIBHBIX B TOUKE.

HenpepsiBHOCTh QyHKINI Ha IpOoMeKyTKe. HermpepbIBHOCTD 3JIeMEHTAPHBIX ()YHKITHIA.

12. Touku pa3pbeiBa PYHKITUHU, UX KIACCU(PUKAIIHS.

13. HenpeprIBHBIE (PYyHKIIMU HA 3aMKHYTOM oTpe3ke. Teopemsbl Beiiepmitpacca 06 orpaHi4eHHOCTH
HENpPEephIBHON Ha OTpe3Ke GYHKIUU U O TOCTHKEHUU HEMPEepbIBHOMN

¢dyHKIMEl TOUHOM BepXHEH U HIKHEH IpaHH.

14. Teopemsl bonbmano - Beliepmrpacca 00 oOpaiieHun HENPEPhIBHON Ha OTpe3ke (DYHKIIMHU B
HYJb U O IPOMEKYTOUHOM 3HAYCHUU HETIPEPHIBHON (PYHKITUH.

I1. Inddepennmanbroe ucyucienne GyHKIUi 0THON TTepeEMEHHOM

15. 3apaum, mnpuBOAfAIIME K TMOHATHIO MPOU3BOAHBIX. OmpeneneHue NPOU3BOAHOM, €€
TEOMETPUUYECKUI M MEXaHWYECKUM CMBICI. YpaBHEHHUS KacaTeIbHOW W HOpMaldu K Trpaduky (QyHKIUH.
OnHocTOpoHHME M OECKOHEUHbIE MTPOU3BOAHbIe. HeoOXxomumoe ycioBue CyIecTBOBaHUS IPOU3BOJHOM.

16. ITpou3BogHBIE OCHOBHBIX dJIEMEHTAPHBIX (QYHKIMMA. Tabiuia mpou3BOIHBIX.

17. lpaBuna quddepenpoanus GpyHkuuid. [IponsBoaHast cioxHON QyHKINH.

18. luddhepenniupoBanue HeIBHBIX QYHKINA U PYHKITNH, 3aJaHHBIX ITapaMETPHUICCKH.

Jlorapugmuueckoe auddepeHurpoBanue.

19. Iudbdepennnan GyHKIINN, €0 TEOMETPUUECKUN CMBICT U CBOWCTBa. IHBapHaHTHOCTH (hOPMBI
nuddepeHmnmana.

20. Teopema @epma o nuddepeHITUpyEeMbIX PYHKITUAX, €€ TEOMETPHICCKUIN CMBICIL.

KonTpnpumepst

Teopema Pomnst o mudepennmnpyemMbix GyHKIHAX, €€ TEOMETPUUECKHI CMBICT.

KonTpnpumeps!.

22. Teopema Jlarpanxka o nuddepeHImpyeMbIx QyHKIUIX, €€ TEOMETPUICCKUN CMBICIT.

23. Teopema Ko o auddepenunpyembix QyHKIHUAX, €€ TEOMETPHUECKUI CMBICI.

24. IlpousBoansie u qudpepeHranbl BEICIIAX TOPSIKOB.

25. Boruucnenue npenienos GyHKIMNA ¢ TpUMEeHeHneM npasuia Jlonurans.

26. ®opmynsl Teimopa u MakiopeHa. Berancnenune npeneinoB GyHKIHA ¢ TOMOIIBI0 (OPMYITBI
Tewmopa.

27. Heobxoaumble 1 TOCTATOYHBIE YCIOBHUS BO3PACTAHUS U YOBIBAaHUS ()YHKIIHH.

28. DkctpemyM ¢ynkuuu. Heobxoaumoe ycioBue skctpemyma. Kputndeckue TOUKH 1O TEpBOU
npou3BogHON. JlocTaTouHble YCiIOBUSA 3KcTpemMyMa. JlocTaTOuHBIE YCIOBHSI SKCTpeMyma (QYHKIMH C
UCIIOJIb30BaHUEM TPOU3BOJHBIX BBICIIMX NOPsAKoB. Hanbombiee 1 HauMeHblee 3HaueHUs! GyHKIUU Ha
OTpe3Ke.

29. HeoOXxoauMble 1 TOCTaTOYHBIE YCIOBUS BBITYKJIOCTH (BOTHYTOCTH) ()yHKIIUH.

30. Touku mepernba. HeoOxomuMoe ycioBHe CylIecTBOBaHHUsS TOUukH mepernba. Kpurudeckue
TOYKHA MO BTOPOH mpou3BoAHOH. JlocTaTouHble yCIOBHsS TOYKHM meperuda. JlocraTouHble yCIOBHUS
CYIIECTBOBAHMS TOUKH repernda GyHKIUHU C UCIIOJIb30BAHUEM MTPOU3BOIHBIX BBICHINX MOPSAIKOB.

31. I'opuzoHTaIbHbIE, BEpTUKAIBHBIC M HAKJIOHHBIE aCUMIITOTHI TpaduKka (pyHKIMH, HX OTHICKAHHE.
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32. O6mas cxema MCCIEIOBAaHUS XapaKTepa IOBeIeHUS (YHKUIUU M TMOCTpOEHHE rpaduka c
MIPUMEHEHHUEM ITPOU3BOIHOM.

III. UaTerpanbHOe HcuncieHne QyHKIMI 01HOM epeMeHHOM

33. IlepBooOpa3nas 3amaHHOW (YHKOMM ©  HeompeaenéHHbI  uwHTerpain. CBoiicTBa
HEOIIPEIEIEHHOTO UHTErpaa.

34. Tabmuua WHTETPAJIOB OT OCHOBHBIX JJIEMEHTApHBIX (YyHKIMKA. HeszaBucuMocTh BHIA
HEOIPeeICHHOT0 HHTErpalia OT BHIOOpa apryMeHTa.

35. OCHOBHBIE METOIbI HHTETPUPOBAHUSI.

36. 3ameHa nepeMEHHONW HHTETPUPOBAHUS B HEOTIPEAEIEHHOM UHTETpAJIE.

37. ®opmyiia UHTETPUPOBAHUS 110 YACTIM, IPUMEPHI €€ TPUMEHECHUS.

38. MnTerpupoBanue paiMoHaIbHBIX IpOOeH.

39. UnTerpupoBanue NpoCcTEeHIINX UPPaMOHATIbHOCTEMH.

40. MHTerpupoBanye TpPUrOHOMETPUIECKUX (PYHKITHI.

41. 3amaun, NpUBOASAIIME K MOHATHIO ONpeAes€HHOro uHTerpaia. OnpeaeeHue onpeaeaéHHOro
WHTErpana.

42. CBoiicTBa ONpEAEIEHHOT0 HHTErpaJIa.

43. OnpenenéHHblil MHTErpaj ¢ IEPEMEHHBIM BEPXHUM IIPEJEIIOM.

44. Teopema Hrrorona-JleitOuua.

45. 3aMeHa nepeMEeHHOI MHTErPUPOBaHMsI B OIIPEIeIEHHOM UHTErpaiie. [Ipumepsl.

46. naTerpupoBaHue 1Mo 4acTAM ONPEeIEHHOro nHTerpaia. [Ipumepsr.

47. IlpunosxeHus onpeaeaéHHOro HHTErpata K HEKOTOPhIM 3a1ayaM F'€OMETPUN U MEXAHUKH.

48. [Inomane B IpsAMOYTOJBHBIX U MOJSPHBIX KOOPJMHATAX.

49. InvHa 1yT B OPSIMOYTOJIbHBIX U MOJSPHBIX KOOPIMHATAX.

50. Beranciienne 00beMOB TEJT 110 U3BECTHBIM IMOMIEPEUHBIM ceueHUsIM. OO0BEM Tea BpalleHus.

51. IInomaas MOBEPXHOCTH BPALCHHUS.

52. HecoOcTBeHHbIE WHTErpaibl 1-ro um 2-ro poja, ompeneiacHue W cBoicTBa. JlocTaTodHbIe
YCIIOBUS CXOAUMOCTH.

IV. Hucnossie 1 GyHKIIMOHAIBHBIC PSIIBI

53. CX0IUMOCTh U PACXOAMMOCTb YHCIOBBIX psAa0B. HeoOX0uMblili MpU3HAK CXOAMMOCTH psAa.

54. Psagpl ¢ HeoTpuUaTeNbHBIMU WieHaMU. KpuTepuil cXOOuMOCTH psla ¢ HEOTPHUIATEIbHBIMU
YJIeHaMH.

55. JlocraTouHble TPU3HAKK CXOIUMOCTH PSIOB C HEOTPULATEIbHBIMU wWieHamu. [IpuzHaku
cpaBuenus. [Tpusnaku danamGepa u Komm. MHTErpanbHblif mpu3HaK.

56. 3nakouepenyromuecs psaasl. [Ipuznak JleiiOnuia.

57. 3HakonepeMeHHbIe psAbl. AOCONIOTHAS M YCIOBHAS CXOAUMOCTD PSIZIOB.

58. CxoauMoCTh U paBHOMEPHAs CXOIUMOCTh (DYHKIIMOHAJIBHBIX MTOCIIEI0BATEILHOCTEH.

59. CxomuMocCTh, a0CONIOTHASL CXOJIUMOCTh M 00J1aCTh CXOIMMOCTH (PYHKITMOHAIBHOTO PSAA.

60. PaBHomepHas cxoauMocTh (yHKIHMOHAIBHOTO psna. [Ipusnak Beiiepmitpacca paBHOMEpHOM
CXOAUMOCTH (PYHKIMOHATIBHOTO psifa. CBOMCTBa paBHOMEPHO CXOJSIIMXCS PSAOB.

61. Creniennnie psaasl. Teopema AGens. CBOWCTBA CTETICHHBIX PSIOB.

62. Pan Teitnopa. Pa3nosxeHne 0OCHOBHBIX 3J€MEHTapHBIX (PYHKIUI B psii MakiiopeHa.

63. * HopmupoBaHHBIC JIMHEWHBIC MPOCTPAHCTBA. MeTpHUUYECKHE MPOCTPAHCTBA. EBKINIOBBI
npocTpaHcTBa. [ MIIbOEpTOBBI TPOCTPAHCTBA.

64. * OyHKIMOHATILHOE IPOCTPaHCTBO (, ) L2 a b. Oproronansubie cuctemsl GyHkuii B (, ) L2 a
b. I[Ipouecc oproronanuzanuu [Muara.

65. * Pagsr dypre B ruinbbOepToBoM mpoctpanctBe ( , ) L2 a b. MuHMManbHOE CBOWCTBO
ko PuunentoB Pypre. HepaBencrro beccens.

66. Tpuronomerpuueckue psaasl Oypre. Teopema Jlupuxiae o pa3ioKUMOCTH (PYHKIIUU B P
Dypse.

67. Panpl @yphbe 4eTHBIX M HEUCTHBIX (PYHKITUH.

68. INonsarue o psagax @ypbe HeMEPHOANMUECKUX (QYHKINUN HA KOHEYHOM ITPOMEKYTKE.

V. OyHKIIUK HECKOJIBKUX EPEMEHHBIX

69. [Ipenen 1 HeMPepHIBHOCTH (DYHKINUN HECKOIBKUX MEPEMEHHBIX.
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70. Yactasle npousBoansie. Juddepenunpyempie QyHKIIUN HECKOIBKUX TEPEMEHHBIX.

Huddepennman GyHKIIMN HECKOTBKUX TEPEMEHHBIX.

71. IIponsBoaHas cnoxxHoi ¢yHKuuu. [IponsBoaHas HESIBHON (QYHKLIMH.

72. TloHsiTHEe 0 MPOU3BOIHON (QYHKIIUM 11O JAHHOMY HampasieHuto. [ pagueHT.

73. HacTHbIE IPOU3BOIHBIE BBICIINX IOPSAIKOB.

74. KacaTenbHas IJIOCKOCTh K HOPMAaJIb K IOBEPXHOCTH.

75. DkcTpeMyM (YHKIIMHM HECKOJIBKUX TMepeMeHHBIX. Haxoxaenue HanOoIbIIero 1 HauMeHbIero
3HayeHu# QpyHkuuu B obnactu. [IoHsATHE YCIIOBHOTO 3KCTpEMyMa.

VI. IuddepenunanbHble ypaBHEHHS.

76. JuddepeHnmanbabie  ypaBHEHUsS TEPBOTO TOpsAJIKA, pa3pelieHHbIE OTHOCHTEIIBHO
IPOU3BOHON. POPMYIMPOBKA TEOPEMBI CYILIECTBOBAHUS U €IUHCTBEHHOCTH.

['eomeTpuyeckoe conepKaHue TEOPEMBI, TEOMETPUUECKUI CMBICIT YPABHEHUS, CBA3b MEXIY HUMH.
UYactHoe, ob1iee, oco0oe perieHus.

77. HubdepeHnnanbHple ypaBHEHUS C Pa3IeSIOMIMMUCS TMEepEeMEHHBIMU. MeToa pasaeneHus
IIEPEMEHHBIX.

78. OgHopoansie qudGepeHnnanbHbIe ypaBHEHHS. Y paBHEHHUS, IPUBOIUMBIE K OJTHOPOIHBIM.

79. JIuneiinble ypaBHEHUS. MeTO1bl HHTETPUPOBAHUS IMHENHBIX YPABHEHUI.

80. YpaBuenue bepnynnu. CBeeHre K TUHEMHOMY YPaBHEHUIO.

81. YpaBHeHus B nonHbIx nuddepennmanax. Heobxomumoe 1 10cTaTOYHOE YCIOBHE YPaBHEHHS B
NOJHBIX TuddepeHImanax.

82. NHTerpupyronmit MHOXKHUTEIb, CIOCO0 HAXOXKIACHHUS.

83. uddepeHnmanbHple  ypaBHEHHUS  BBICHIUX — MOPSAKOB. DopMmynupoBka  TEOpeMbI
CYIIECTBOBaHMS U €IUHCTBEHHOCTH. YacTHoe, ol1ee, ocoboe pemeHus. Jluneinsie nuddepeHmaabHbe
YPaBHEHUS BBICHIUX MOPSIKOB.

84. Iuddepenunanbhupie ypaBHEHHS BBICHIMX MOPSIKOB, JOMYCKAIOMUX MOHMKEHHUE TIOPSIJIKA.

85. Jluneitnbie omHOpomHble muddepeHInaNbHbIe ypaBHEHUs BhICIIEro Topsiaka. CBOWMCTBa
auHeHHOoro nudGepeHINaIbLHOrO0 orepaTopa U CBoicTBa peieHui. JInneitHas 3aBucuMOCTh QYyHKIMHA Ha
unrepsaie. Onpegenutens Bponckoro. @yHaaMeHTanbHas CUCTEMA PEIICHUI.

Teopema o0 CTpyKType OOLIEr0 pemeHus JUHEHHOTO OJHOPOAHOTO U depeHIInaIEHOTO
YpaBHEHUS.

86. Jluneiitnple HeonHOpOAHBIE MU epeHaTbHbIE YpaBHEHUS BBICIIEro mopsiaka. Teopema o
CTPYKTYpe OOIIEro peneHus JMHEHHOTO HEOJHOPOAHOTO Au(depeHIINaTLHOTO YPAaBHEHHS.

87. Meron BapualMM TPOU3BOJIBHOW TOCTOSSHHOM Uil  JIMHEWHOTO  HEOJHOPOJHOTO
nudepeHIMaIbHOTO YpaBHEHHUS.

88. JIuneitnbie ogHOpOAHBIE AU PepeHInanbHbIe ypaBHEHHS BBICILIETO MOPSIKA C TOCTOSIHHBIMU

Kod(urmeHTamu.

89. Jlunelinplie HEOJHOPOAHBIE MU hepeHIInaTbHbBIC YPAaBHEHHS BBICILIETO MOPSAKA C TOCTOSHHBIMU
Kod(puImeHTaMu 1 CrieruagIbHON MPABOM YaCThIO.

90. ITonsTue o cucremax aAudQepeHIrnanbHbIX ypaBHEHUH.

VII. KpatHsie, KpuBOJMHENHBIE M TOBEPXHOCTHBIE HHTETPAIBI.

DNEMEHTBI TEOPHUH TOJISL.

91. [lonsatue nBoiHOTrO MHTETpayia. ['eomeTpuueckuii M GU3NIECKUN CMBICIT IBOMHOTO HHTETpaa.
CpolicTBa JIBOMHOrO WHTEerpaja. BpluucieHue IBOMHOrO HMHTErpaja B NPSMOYIOJBHBIX JEKapTOBBIX
KOOpJMHATAX.

92. 3aMeHa epeMEeHHBIX B ABOMHOM MHTErpajie. /[BoiiHON MHTErpall B MOJSPHBIX KOOPAWHATAX.

93. 'eomeTpuyeckue U pU3NUECKHUE MPUIIOKESHUSI TBOWHOTO HHTETpasa.

94. IlonsTHe TpoitHOTO MHTErpaia. ['eomeTprueckuii U GU3NIECKUI CMBICI TPOHHOTO HHTErpaa.
CaolicTBa. Beruucienue TpoMHOTO MHTErpaia B IPSIMOYTOJIbHBIX JEKAPTOBBIX KOOPMHATAX.

95. 3ameHa nepeMeHHbIX B TPOWHOM HHTerpaie. TpoiHONH MHTErpan B IWIMHAPUYECKUX U
chepruyecKux KOOpJAUHATAX.

96. IlpunoxxeHus TpOMHOIO MHTETpaIa.

Kpurepuu onieHuBanus:

O6o3Hauenue mpobaeMbl 1 000CHOBAaHUE €€ aKTyalbHOCTH; KPATKUH aHAIN3 PAa3IUYHBIX TOUYEK
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3peHUsT Ha paccMaTpUBaeMyl0 MpoOJeMy; JOTUYHOE W3JI0KEHHE COOCTBEHHOW IO3HUIIUU, TIIOJHOE
pPacKpbITHE TEMBI;, COOTI0ZIcHNE TpeOOBaHU K 00BEMY, (POPMYITHPOBKA BHIBOJIOB:

0 — 1 omubka — 5 6amnoB

2 — 4 omn6ku - 4 H6amna

5 - 8 omm6OoK - 3 Gayna

Bbonee 8 ommbok — paboTa He 3auTeHa.

53ITPOMEXYTOUYHASA ATTECTALIUA

TumoBsle KOHTPOJBHBIC 3aJaHUsl WM WHBIE MaTepuajbl, HEOOXOJUMbIE IS OLIEHKHU 3HAHUM,
YMEHHM, HAaBBIKOB U (UJIM) OTBITA IEATEIbHOCTH, XapaKTEPU3YIOIIMUX 3TaIlbl (HOPMHUPOBAHUS KOMITETEHIUI
B IIpOIIECCEe OCBOEHUS 00pazoBaTeIbHON porpaMMel 1,2 cemecTp

HToroswblii TecT (¢ 0TBETaAMM) AJI51 NPOBEPKU CPOPMHUPOBAHHOCTH KOMIIETEH Ui

YK-1 CnocobeH OCyIIECTBIATh MOMCK, KpUTUUECKUN aHAINU3 U CUHTE3 UH(POPMAIIUH, TIPUMEHSITD
CHUCTEMHBIN NOJXO0/ ISl pEIIEHUS MOCTABICHHBIX 3a/1a4

VK-1.2. [Ipumenser MeToAbl MaTEeMaTUYECKOIO aHAIM3a AJig PEIICHHs] CTaHIapTHBIX 3aJa4y B
npodeccuoHaNbHOM e TeIbHOCTH

1. lIpounTaiiTe TeKCT U BbIOEpUTE NPABUILHBIN 0TBeT [lepBble MaTeMaTUYECKHE MOJIETTH OBLIH
CO3/JaHBbI:

A. ®@. Kend

B. K. Mapkcom

C.TI. ®enpamanom

D. JI. Hetimanom

IIpaBuabHBIN OTBET: A

2. IlpounTaiiTe TeKCT U BbIOepUTEe NMPaBUJIbLHbIH O0TBeT Kakoil U3 CTPYKTYpPHBIX 3JEMEHTOB
BKJIIOYAET B ce€0s1 MPOLIECC MOACTHPOBAHNUS?

A. ananmus

B. monennb

C. oOBbeKT

D. Cybwekr

IIpaBuJjbHBIA 0OTBET: A

3. IlpounTaiiTe TeKCT W Bbl0epuTe NPABWIBHBIA OTBeT. Eciu Ipeanocsliku MeToaa
HAaVMEHBIINX KBaJAPaTOB HAPYILIEHBI, TO ...

a) MOJIy4eHHOE YpaBHEHUE CTaTUCTUYECKU HE3HAUNMO

0) K03 UIIUEHT PErPecCru SBIISIETCS] HECYIIECTBEHHBIM

B) OLIEHKM MapaMEeTpoB MOTYT He 00J1aJaTh CBOWCTBaMH 3(PQPEKTHUBHOCTH, COCTOATEIBHOCTU U
HECMELIEHHOCTH

IIpaBuU/IbLHBIH OTBET: B

4. TlpounTaiiTe TeKCT W BbIOepHTe NMPaBWILHbII OTBeT. YKa3zaTh juinHee: [ pasznoxkeHus
Gyskuum Yy = sinx? ucnonw3oBaics :

1) crenenHou psia

2) psn Teitnopa

3) pan Maxknopena

4) 9UCTIOBOM PSI;

IIpaBuabHbIH OTBET 4

5. TIpounTaiiTe TEKCT ¥ BbIOEpHUTE MPABUIbHBIN 0TBET. Y KQXKUTE YCIOBUE, SBIISIIOLIECECS
HEOOXOIMMBIM /IS pa3jiokeHus QyHKIUU B psaj MakiopeHa

1) mepuoAMYHOCTH

2) HENpPEPBIBHOCTh

3) 6eckoneuHo-TuDPepeHrpyemas

4) Bce NepEUnCIICHHBIE YCIOBUS

IIpaBuibHbIl oTBET 3

6.IIpounTaiiTe TEKCT M BbIOEPUTE MPABWILHBINA 0TBET. YKa3aTh, KAKOE U3 OTOOpaKeHUH He

SABIISICTCS] QPYHKIIUCH
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Dy =x*; 2) y=e*; 3) ¥ =HVx; 4)y = sinx

IIpaBuiabHbIl oTBET 3
7.11pounTaiiTe TeKCT U BbIOEPUTE NPABUJIbHBII 0TBeT. YKa3aTh QYHKIUIO, SKBUBAJICHTHYIO Ha
OCCKOHEYHOCTH (PYHKITUH
y=(x*=3x2+x—4Vx+1)
1) x3 2)Vx 3) -4+/x 4) 0

IpaBuiabHbIil oTBeT 1
8.IIpounTaiiTe TekcT U BbIOEPUTE NPABUJIbHBIN 0TBeT. YKa3aTh QYHKIUIO, SKBUBAJICHTHYIO B

touke x = 0 ¢pyHKUINUK
y=In(x*-3x%+x—4/x + 1)
1) x3 2)Vx 3) -4+x 4)0

IIpaBuiabHbIl oTBET 3
9. IlpouuTaiiTe TeKCT U BbI0epuTe NPABUIbHBIH 0TBET. YKa3aTh KOJIMYECTBO (PYHKIIHUH,

YXOIAIIUX B CYNEPIOZULUH QYHKIIHI
y = +/In(sin x3)
1) 4; 2) 3; 3)5; 4)2.

IIpaBuabHbIH oTBeT 1

0 1) sinu~u; 2) cosu~u; 3) tgu~u ; 4) arctgu~u
I IIpaBuabHbBIN OTBET 2
11. YcranoBuTE COOTBETCTBUE MEXITY TEPMUHAMHU U ONPEIETCHUSIMU
Y 1) ko3 purmeHT napHON KOPPEISALHH T xy
0 2) ko> puiHenT aeTepMuHamyy R
q 3) F — xkpurepuii @umiepa
" BapuaHTbl OTBETOB:
a) OLICHMBAET CTAaTUCTHUYECKYIO 3HAYUMOCTb YPAaBHEHUS PETPECCUU B LIETIOM;
T b) xapakTepu3yeT TECHOTY JTUHEHHOH CBA3M MEX]ly IPU3HAKAMU U HaXOJHUTCS B rpaHunax: -1, 1;
a C) XapakTepusyeT [OJI0 JHUCHEpCHUU, OOBACHAEMYIO perpeccueid, B 0OIIed aucrepcuu

RC3Y/IbTAaTUBHOTO TIPU3HAKA Y
IIpaBuabHbIi oTBeT:1) - b2) -c3)—a
12. Yeranosure coorsercrBne MEXTY QYHKIHMSIMU U XapaKTePUCTUKAMU 3TUX (YHKIIHUH.

OYHKINU XAPAKTEPUCTHUKU
A)y=5x-1 1) byHkus Bo3pacraromas
= — el
B) y=10x—-x 2) yHKIMS UMEET TOYKY MUHIMYyMa
B) y=x*—-4x+7
I y=6-x 3) byukus yobIBaromas
4) GyHKIMS UMEET TOYKY MaKCUMyMa
Pemenue.

K) OT10 nuHeWHass (YHKIUS C TOJOXHUTEIbHBIM YIJIOBBIM KO3 dumueHToMm k=5, 3HauuT, (QyHKIUSA
BO3pacTamInas, He HMEIMas TOYeK MHUHHUMyMa WM MakcuMmyma. [loAXOoauT XapaKTepHCTHKA O]
BoMepoM 1.

bl
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b) lannas ¢pynkuus —3to napadona ¢ koagduuueHTom a = -1 <0 (MHOXKHUTENH nepe]] X2), 3HaYUT, BETBU
napa0oJyibl HampaBiieHbl BHM3. OJTa (QyHKUus Oyaer uMeTh OAHY TOYKy Makcumyma. Kmeem
XapaKTEpUCTHUKY ITOJI HOMEPOM 4.
B) Taxxe mapabosia, BeTBU HampaBiieHbI BBEpX (a=1) ¢ 0HOM TOYKON MUHMMYyMa. XapaKTEPUCTHKA TIO]T
HOMEpOM 2.
I') Jluneitnas ¢GyHKOMS € OTPUIIATEIBHBIM YIJIOBBIM Kod(dduimentom k=-1, ciemoBaTenbHO, OHA
yObIBaromas. XapakTepucTUKa MOl HOMEPOM 3.

IIpaBuiabHbIl oTBeT 1423.
13. YeranoBute coorBercTBHE: COOTHECTH PEIICHUE 33/1a4H C OJJHUM U3 BapUAHTOB OTBETOB

3 —1
3anava: BeruucinTe onpeaennTenb MaTpULIbI (? 3 )
1)2 2)-2 3) 10 4) 16
IIpaBuabHbIH OTBET 4
14. YcranoBure coorBercTBue: COOTHECTH PELICHHE 3a/1a4d ¢ OJHUM M3 BAPUAHTOB OTBETOB
x 9
3agayva: Pemiuth HEPaBEHCTBO ‘ 1 — 3‘ =0

HDx=3 2)x=3 3) x<-3 4) x>-3
IIpaBuiabHbI oTBET 4
15. YcranoBure coorBercTBHe: COOTHECTH PEIICHHE 33/a4YM C OJJHUM U3 BAPUAHTOB OTBETOB:

1 1 -1
3agava: Beruucnuth onpenenurens ({1 & —1

2 2 0
1)3 2)12 3)10 4)-12

IIpaBuibHbIl oTBET 3

16. 3akonuure ¢pazy. OTBer cileayer 3anmucaTb ¢ MajJeHbKOW OYKBbl, B MMEHHTEJIbLHOM
najae:xe. BcraBpre Henocraromee. OTBET cienyeT 3anucaTh B BUAE CI0BOCOUETaHUS ¢ O0NbII0i OyKBHI, B
MMEHUTEILHOM MaJIeke — CHCTEeMa MaTeMaTHYECKUX COOTHOIIEHUH, KOTOopasi MPUOIMKEHHO,
B a0CTpaKkTHOM (opMe ONMUCHIBAET U3YUYaEeMblil MPOIIECC UIIH CUCTEMY.

IIpaBuiabHbIH 0TBET: Maremarnueckas MOJIEIb

17. 3akonuure ¢pazy. OTBeT cileayer 3anucaTb ¢ MajJeHbKON OYKBbl, B MMEHHTEJIbLHOM
naje:xke. YpaBHCHHE, B KOTOPOM OOBSCHsEMas IEpPEeMEHHAas IMPEICTaBIseTcsS B BUAC (DyHKIUH OT
O0BSACHSIONIUX MIEPEMEHHBIX (HapUMep, MOJIENb CIpoca Ha HEKOTOPBIN TOBAp B 3aBUCUMOCTH OT €TI0 LIEHBI
U J10X0/1a MOKYIaTeNeil), Ha3pIBaeTCsl. . .

IIpaBWJIbHBII OTBET: pErpecCcUBHAs MOJIETb

18. 3akonuurte ¢pazy. OTBeT cieayer 3anMcaTh ¢ MaJIEeHbKOW OYKBbI, B HMEHUTEJIbLHOM
naaexe: ['paduk 3aBUCUMOCTH aBTOKOPPENSIMOHHONW (PYHKLIHMM BPEMEHHOrO psifa OT BEIMYMHBI Jlara
Ha3bIBaeTCH ...

IIpaBWJIbHBINI 0TBET: KOppeIOrpaMma

19. 3akonuurte ¢paszy. OTBeT cjeayer 3anMcaTh ¢ MaJIEHbKOW OYKBbI, B HMEHUTEJIbLHOM
naaexe: llepemenHble, sBsAOmIMEcs aTpUOYTHBHBIMU MpH3HAKaMU (Hampumep, mpodeccus, Mo,
o0pa3oBaHue), KOTOPHIM MPUIAIU U(PPOBHIE METKU HAa3bIBAIOTCH ...

IIpaBubHBIH 0TBET: GPUKTUBHBIC

20. 3akonunte (ppasy. OTBerT ciaeayer 3amucaTh ¢ MaJeHbKOH OYKBbl, B HMEHHMTEJIbHOM
najgexe. ... [lpounTaiiTe TEKCT U 3aNUIINTE TPaBWIbHBIM OTBET. OTBET 3amuIIMTE B BUJIEC uucia. B
AJIMTUBHON MOJEN CyMMa 3HAYCHHI C€30HHOW KOMIIOHEHTHI M0 BCEM KBapTayiaM JOJKHA OBITh paBHA

IIpaBuabHbIi oTBeT: 0

21. 3akonunTe ¢pa3y. OTBeT cieayer 3alMUCATh ¢ MAJEHbKOW OYKBbI, B HMEHUTEJIbHOM
nmajaexe. BcraBsbTe HEOOCTArOIICC. OTBeT CJICOYCT 3aumucaTh C 60HBHIOﬁ 6yKBBI, B UMCHUTCJIIBHOM ITaZICKE
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— MaTeMaTHYCCKUI METOA, HpHMCHHCMBIfI AJI PCIICHUA pa3JIMYHbIX 3a1a4y,
OCHOBaHHBIM Ha MHHHMMH3AIMK CYMMbl KBaJpaTOB OTKJIOHEHUH HEKOTOPHIX (DYHKLIHH OT HCKOMBIX
IIEPEMEHHBIX.

IIpaBuibHbI 0TBET: MeTO1 HAMMEHBIINX KBAIPATOB
22. 3akonuure ¢gpasy. OTBeT ciieayer 3aMcaTh ¢ MAJeHbKO 0YKBbI, B MIMEHUTEJIbHOM IajleikKe.:

Bomnpoc: I'paauenT QpyHKIIUN — 3T0:
IIpaBWJIbHBII O0TBET: BEKTOP
23. 3akonumte (ppasy. OTBeT cieayer 3amucaTh ¢ MaJeHbKOH OYKBbl, B HMEHHMTEJIbHOM
najae:xe.: Bonpoc: Jlns QyHKIMM 1ByX NEPEMEHHBIX YCIOBUE IMOJIOKHUTEILHOTO FreCCUHIAaHA SIBIISETCS:
IIpaBWJIbHBII O0TBET JOCTATOYHBIN
24. YkaxkuTe NPABWIBHYI0O IOCJeJ0BATEJIbHOCTb 3TallOB BBIYMCIEHUS OOpaTHON Mmatpuisl JlaHa
KBaJIpaTHasE MaTpuiia A, ONpeAeNuTeNIb KOTOPOH HE paBeH HYJIIO. a) HAXOXKICHUE alnreOpandecKux
JOTIONTHEHUH 3JIE€MEHTOB TPAHCIIOHMPOBAHHOW MAaTPHIIBl U COCTaBJIEHUE COIO3HOM MaTpuilsl; b)
BBIYKCIICHUE OIPEACIIUTENSI MCXOJHOM MAaTPHUIbl, C) HAXOXKJIECHHE TPAHCIIOHUPOBAHHOM MaTpuULbl K
naHHoM; d) BRIYMCIICHHE 00paTHOM MaTPHIIEI o (hopmyiie
[IpaBuabHbIi 0TBeT: b)-c)-a)-d)
25. Yka:kuTe NpaBHJIbHOE COOTBETCTBHE MEX]Ty TUIIOM MAaTPUYHOTO ypaBHEHUS U POPMYJION Ui €ro
pelIeHus:
1. AX=B
2. XA=B
3. AXB=C
Bapuantsl oTBETOB
a) X=A"'CB"!
b) X =BA™!
c) X=A"'B
IIpaBuabHbIi oTBeT: 1)-c2)-b3)—a
26. YcranoBurte coorBercTBue. COOTHECTH pELIEHHE 33]1a4M C OJIHUM U3 BapUAHTOB OTBETOB

. o _ /1 0 _ (2 5§
3amaya: BemonHuths aelictBue A-B,roe A = ( 7 1) upg= [0 _1)

VLG B O ) B A () I Gy

IIpaBuabHBIH OTBeT: 2
27. YcranoBure coorBeTcTBHe. COOTHECTH PEUICHUE 33J]a4u C OJJHUM U3 BAPUAHTOB OTBETOB

3agada: BemonHuTh AckictBue -34, rae 4 = {; i)

—-13 -23 —31 -—32 3 6 -3 -6
D (—33 —43) Z (—33 —34] 3) (9 12) 4 (—9 —12)
IIpaBuabHbIH OTBET 4
28. YcranoBuTe cooTBercTBHE. COOTHECTH PELICHHE 3ajauyl C OJTHUM U3 BAPMAHTOB OTBETOB

3amaua: Bemonauts aeiicteue AE+3EA, rae E — equHuYHas MaTpuia, a A = (_ﬂl T)
(%D 26 %) v ) 0 )

IIpaBuiabHbIil oTBET 3
29. 3akonunte ppazy. OTBeT CiaeayeT 3aNUCATH ¢ MAJEHbKOH OYKBbI, B HUMEHUTEJIHLHOM MAaJIexKe.

Vkaxure tun psiaa Teinopa:

IIpaBWJIbHBII OTBET CTETICHHOMN P
30. 3akonuure ¢pa3zy. OTBeT cjeayer 3anucaTh ¢ MAJEHbLKOH OYKBbI, B IMEHUTEJIbHOM MaJleiKe.: ..

Vkaxure tun psiga @ypbe:

IIpaBuibHbIH 0TBeT: QYHKIIMOHATBHBIN P
NucTpykiusa no BeinosiHeHuto. [Ipu oTBeTe Ha BOMPOCHI:
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BoiOpare oauH mpaBuibHBIA  OoTBeT. JlomomHUTH  (pa3y, CONOCTaBUTb, YCTaHOBHTH
[IOCJIEI0BATEIbHOCTD

Bormpocsl 111 caMOCTOATENbHOM NOATOTOBKH K 9K3aMEHY U 3a4eTy

Bomnpocsl K 3a4eTy ¢ OLEHKOMH:

Oynknus. OcHoBHBIE onpenencHust. Knaccudukanus.

[penen pyHkumu.

[TocnenoBarenbHOCTS. [Ipeaen yncioBol MOCIEI0BATEIILHOCTH.

Beckoneuno-maisie. Teopembl 0 6€CKOHEUHO-MABIX.

OIHOCTOPOHHUE MPEETBI.

TeopeMsl 0 npezenax.

«3amMeuarenabHbIe» MPEAEIbl U CIEICTBUS K HUM.

OKBHUBaJICHTHbIE OECKOHEUHO-MAJIBIC.

TeopeMbl 00 SKBUBaJICHTHBIX 0€CKOHEYHO-MAaJIbIX.

HenpepsiBHOCTH QyHKIINH.

Pa3peiBbl QyHKIINH.

CpoiicTBa (h)yHKIMI HEMPEPHIBHBIX HA OTPE3KeE.

[IpousBoanas. OcHOBHBIE onpeaesieHus1. ['eoMmeTpuyecknii 1 MEXaHMYECKHI CMBICII.

[IpounzBoaHas. OCHOBHBIE ONpEAEICHH. DKOHOMUYECKUN CMBICI.

[Ipon3BoaHas 00paTHOM HYHKIIUH.

[Ipou3BoaHas MOKa3aTENbHO-CTEIIEHHON (DYHKIIHH.

Huddepennman Gynkmuu. Ero reomerpudeckuii CMBICI.

[Ipumenenne quddepennnana K mpuOIMKEHHOMY BHIYUCICHUIO 3HaYCHUS (PYHKIINH.

[TpousBoaHbIe U MU PEpeHITHATBI BRICIIUX TOPSIKOB.

[Ipou3sBoaHas mapaMeTpHUECKH 3a1laHHON (PYHKLIUH.

OxctpemyM (yHKIuu. OCHOBHBIE TeopeMbl nuddepeHInarbHOr0 HCUUCICHUs QYHKIIMH OTHOU
[IEPEMEHHOM.

®opmyina Teitnopa.

MonotoHHOCTH pyHKIIMH. HeoOXxonmumoe 1 1ocTaTOYHbIE YCIOBHS SKCTPEMyMa.

BrITTyK10CTh-BOTHYTOCTh QYHKITMU. TOUKH meperuoa.

AcumnToTsl rpaduka GyHKIHH.

Cxema uccnenoBanus QyHKINU.

OyHkun HeckoIbkuX nepemeHHbx (OHIT). OcHoBHBIE onpeaencHus.

OHII. IIpenen u HENPEPHIBHOCTb.

@OHII. CBoiicTBa HENPEPHIBHBIX ()YHKIIHA.

@®HII. Bunpl pa3pbIBoB.

OHII. JIunun ypoBHs. ['eomeTprueckuii cMbICT (QYHKIIUH IBYX MEPEMEHHBIX.

O®HII. YacTHble 1 MOJHOE IPUPALIECHUS.

OHII. YacTHbIE IPOU3BOAHBIE.

O®HII. YacTHble IPOU3BOAHBIE BHICIIUX TOPSIAKOB.

@OHII. Teopema o nopske AuddepeHInpOBaHUST CMEIIAHHBIX POU3BOIHBIX.

OHII. YactHble 1 mOMHBIN auddepeHITnabl.

OHII. Ilpumenenune nonHoro naudepeHuana K NpuoImKEeHHBIM BIYUCICHUSM.

['panueHt.

[Ipoun3sBoHas 110 HAIIPABJICHMUIO.

DKcTpeMyM (PYHKIHMH JBYX NepeMeHHbIX. OCHOBHBIE OIMpe/IeICHHUSL.

JlocTatouHoe yciIoBHE SKCTpeMyMa (YHKIUH JIBYX TIEPEMEHHBIX.

HeoOxoaumoe ycinoBue 3kcTpeMyma (pyHKIIMU JBYX EPEMEHHBIX.

Y CII0BHBIN 3KCTPEMYM.

HuddepennmpoBanne caoxHON QYHKITUH.

Bonpockl, BBIHOCHMbIE HA IK3aMEH:
1. I[TepBoobOpa3Has u ee CBONCTBA.
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2. HeonpeneneHHbli HHTErpall, €ro CBOMCTBA U TEOMETPUUECKUN CMBICI.
3. CBoliCcTBa HEOMPEAEIECHHOTO HHTErpaa.

4. MeTronbl HHTETPUPOBAHUS B HEONPEAECIEHHOM MHTErpajie: HEMOCPEICTBEHHOE MHTETPUPOBAHHE

W 3aBeJICHHE MO/ 3HaK AuddepeHimana.

5. Meroasl HHTErPUPOBAHUS B HEOIIPEAECICHHOM UHTErpaJle | 3aMEHa IIEPEMEHHOM.

6. MeToapl MHTETPUPOBAHUS B HEONIPEAEICHHOM HHTETPAJIC | UHTETPUPOBAHUE 110 YACTSIM.
7. Paznoxxenue panroHanbHON ApoOH Ha POCTEHIINe IPOOH.

8. MeTon pa3nokeHus TMPaBIIIBHOM palliOHAIBHON IPOOH HA CyMMY MPOCTEHIINX APOOEH.
9. UHTerpupoBaHue MpoCTEHIINX pallMOHAIBHBIX IPOOEH.

10. HNHTerpupoBanne HEKOTOPHIX UPPANUOHATIBHBIX (QYHKIIUA H TPUTOHOMETPHUYECKHE

IIOJICTAHOBKH.

11. UnaTerpupoBanne TPUTOHOMETPUUECKUX (DYHKITHIA.
12. WNuTterpupoBanue quddepeHnaab-Horo OnHoma.
13. Onpenenennslii nHTErpa. OCHOBHBIE ONPEICIICHUS.
14. CBoiicTBa OIIpeIeIEHHOIO HHTETpaIa.
15. T'eomeTpuyeckuii CMbICT OMPEACICHHOTO UHTETpaa.
16. VYcnoBus cyliecTBOBaHUS ONPEAEIEHHOTO HHTETpaIa.
17. MeTtoibl UHTETPUPOBAHUS B ONIPEACIICHHOM UHTETpaJie: 3aMeHa EPEMEHHOM.
18. MeTozbl HHTErPUPOBAHUSI B OIIPEEIIEHHOM UHTETPAJIE | MHTETPUPOBAHME 10 YACTSIM.
19. HecobctBeHHBII nHTETpan 1-ro poja ¢ 06CKOHEYHBIMH MPE/IETaMH.
20. HecoOcTBeHHBIH HHTETpai 2-ro poaa ¢ 0eCKOHEUYHBIMHU pa3pbIBaMH.
21. WuTerpansl mo obmactu. [Ipumepsl nHTErpasoB Mo 00IaCTH.
22. CBoiicTBa HHTETPAJIOB IO O0IACTH.
23. [BoiiHoil nuHTerpan. OnpeneneHue. ' eOMeTpHUIECKUIl CMBICI.
24. BplunclieHUE IBOMHOIO MHTETpajla B IEKApTOBOW CUCTEME KOOPIMHAT.
25. KpuBonuHeitHbIC KOOpAUHATHL. SIKOOMaH.

26. 3amMeHa repeMeHHOW B ABOMHOM HHTerpane. SIkobuaH B MOJIIPHON cUCTeMe KOOPAUHAT.

27. BpluncieHre ABOMHOTO MHTErpayia B MOJSIPHOM CUCTEME KOOpIUHAT.

28. Tpoiinoit unterpan. OnpeneneHue. ['eomeTpruuecKuil CMBICIL.

29. BplunciieHrEe TPOMHOTO MHTETpajia B IEKapTOBON CUCTEME KOOPANHAT.

30. DneMeHT MpPOCTPaHCTBEHHOM 00JacTH B KPUBOJIMHEHHBIX KOOPIMHATAX.
31. 3ameHa nepeMeHHOW B TPOMHOM MHTErpajie.

32. Yucnossle psapl. OCHOBHBIE ONPEACICHUS.

33. CaoiicTBa CXOIAIIMXCS YUCIOBBIX PSIOB.

34. Heo6xonuMblii MPU3HAK CXOJIUMOCTH YUCIIOBOTO psfa.

35. JlocTaTouHbIE IPU3HAKH CXOAUMOCTH PAJIOB C MOJIOKUTEIbHBIMU YJICHAMMU.
36. 3nakouepenyromuuecs psabl. [Tpusnak JleitOnuma.

37. 3HakomnepeMeHHbIC PAAbl. AOCOIIOTHAS M YCIOBHAS CXOIUMOCTH.

38. ®@yHkuuoHanbHBIE Psiibl. OCHOBHBIE ONPEEIICHNUS.

39. Teopema Abes.

40. O6sacTh CXOJMMOCTH CTETIEHHOTO Psiza.

41. Paguyc CXOIMMOCTH CTEIIEHHOTO Psa.

42. CBoiicTBa CTENEHHBIX PSAIOB.

43. Psanel Ternopa u Maksiopena. OCHOBHBIE ONPEICIICHHUS.

44. Teopema o paznoxxeHun pyHkiuu B psn Teinopa.

45. Pa3znoxeHre OCHOBHBIX (DYHKIIMI B CTETICHHBIC PSI/IbI.

46. BrpluucieHne CTENEHHBIX PSAJOB € 33JaHHON MOTPEIIHOCTHIO.

47. IlpuMeHeHue CTETIEHHBIX PsI0B K MPUOIMKEHHOMY BbIUUCICHHUIO 3HAYeHUSI (PYHKIINU.
48. TlpuMeHeHUe CTETICHHBIX PSAA0B K MPUOIMKCHHOMY BEIYHCIICHUIO HHTETpaa.

6. METOANYECKHUE MATEPHUAJIbI, OTPEAEJIAIOIIUE ITPOLEYPbI
OIEHUBAHMUSA
KommiekT OLEHOYHBIX CpeACTB XpaHHUTCA Ha Kadeape, MOMICKUT OOHOBICHUIO I10
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HeoOxomumocTu. st mpoMEeKyTOUHOM aTTecTaiud B BUAe dKk3ameHa kaxnoe OC 1o JUCHUTUINHE
OoOHOBIISIETCA M yTBepKAaeTcs 3a 14 qHeil 1o Havajga CeCCHOHHOTO MEepPHoJa U XPAaHUTCS B HEIOCTYITHOM
MecTe OT HECAHKIIMOHUPOBAHHOTO A0CTyna. OTBETCTBEHHOCTh HECET Kadepa.

[Topsimok mpoBeneHHs TEKYHIEro KOHTPOJIS YCHEBAEMOCTH M IPOMEKYTOYHOM aTTeCTalud
obyuaromuxcst mo OIIOIT permamentupytorcs [lonokeHHeM O TEKyIIeM KOHTPOJIE YCIIEBAEMOCTH H
IIPOMEKYTOUHOM aTTecTali 00yJaroMXcs o MporpaMMaM BbICIIEro 00pa3oBaHUsl.

Texymmii KOHTPOJIb YCIIEBAEMOCTH SIBIISICTCSI (POPMOI KOHTPOJISI KauecTBa 3HAHUN 00y4aroImuxcs,
OCYIIIECTBIISIEMOTO B MEKCECCHOHHBIN IMepuoJl OOydyeHUs C LEIbl0 ONpeAeNeHUs KauecTBa OCBOCHHUS
OIIOII.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIISETCS: Ha JIGKIMSIX, MPAKTUYECKUX (CEMUHAPCKUX )
3aHITHSIX, B paMKaX KOHTPOJIISI CAMOCTOSITENILHOM paOOTHI.

OObyuvatomuecs 3apaHee HH(DOPMHUPYIOTCS O KPUTEPHUSX U MPOILENype TEKYLIEro KOHTPOJIs
yCIIEBaEMOCTH TNPETNOAABATENIIMHU IO COOTBETCTBYIONIEH yueOHOM TucUIInHe (MOIYIA).

VYcneBaeMoCcTh MPH TEKYLIEM KOHTPOJIE XapaKTepu3yeT 00beM U KayeCTBO BBINOJHEHHOM
oOydarmuMcst paboThl IO JUCIUILTAHE (MOIYITIO).

[legarornyeckue BUIBI U (POPMBI, UCIIOIb3yEMbIE B IPOIIECCE TEKYIIET0 KOHTPOJIS YCIEeBAEMOCTH
00yYaromuxcsi, ONPEENAIOTCS METOIUYEcKO Komuccueil kadenpsl. BpiOupaemblii BHI TEKyILEro
KOHTPOJII OOecrieurBaeT HamOoJee MOJHBIH U OOBEKTHBHBIM KOHTPOIb (M3MEpeHHE U (UKCHUPOBAHHE)
YPOBHS OCBOCHUS PE3yIbTATOB O0YUCHHUS 110 TUCIUTUTHHE.

[IpenogaBaTenu MpeaoOCTaBISAIOT CBEJACHHUS O TEKYILEH yCIIeBaeMOCTH OOYyYarolMXcs B paMKax
MPOBEJICHUS TEKYIIEH aTTecTallud B CEMECTpPe B JIeKaHaThl/ Y4eOHBIM OTAEeN WHCTHTYTa B CPOKH,
ONpeIeJICHHbIE BHYTPEHHUMH PACIOPSIANTEIbHBIMU JOKYMEHTAMU UHCTUTYTA.

B 1memsax obecreueHWs TEKYIIETO KOHTPOINS YCIEBAEMOCTH TIPENOJaBaTelb MPOBOIHT
KOHCYJIbTALINH.

[IpenogaBaTens, Beaymuii 3aHATHS CEMUHAPCKOTO TUIIA, IPOBOJIUT aTTECTAIMIO O0YJAIOIINXCS 32
NpOMIEANNI Tepuoa. ATTecTalus MOPOBOAMUTCS, €CIM TMPOBEACHO HE MEHee 3 TPaKTUYECKHUX
(ceMHUHApCKUX) WIN JTA0OpAaTOPHBIX 3aHATHI, B YCTAaHOBIIEHHBIC JACKAHATOM CPOKH, HE pexe 1 pasa 3a
yueOHbIl ceMecTp. OOyyaroluecs: aTTeCTYIOTCSl MyTEM BBICTABJICHHUS B COOTBETCTBYIOIIYIO IPYIIIOBYIO
BEJIOMOCTb 3aIMCEN [0 CUCTEME: «aTTECTOBAHY UJIU «HE aTTECTOBAH).

[IpenonaBarenb, TPOCTaBIIAsl UTOTM TEKYLIEH aTTECTALlMHM, JOBOJMUT PE3YJIBTATHl ATTECTALMH 10
CBEIICHHSI CTYACHUECKON TpyNmbl U OOBSCHSIET NPUYUHBI OTPUIIATEIBHON aTTeCTallUd IO 3ampocy
00ydJaromerocs.

[Ipu arrecTaruu 00yJaroIMXCsl YYUTHIBAIOTCS CIAEAYIONINE (PaKTOPBI:

— pe3yabTaThl pabOThl HA 3aHATHUSIX, TOKa3aHHBIE MMPU 3TOM 3HAHUA MO AUCUUILTUHE (MOIYIIO),
YCBOCHUE HABBIKOB IPAKTHUYECKOTO IPUMEHEHHs TEOPETUYECKUX 3HAHUM, CTENEHb AKTHUBHOCTH Ha
IIPAKTUYECKUX (CEMUHAPCKUX ) 3aHATHSAX;

— pe3ynbTaThl U aKTUBHOCTh YYaCTHUSl B CEMUHApPaxX U KOJUIOKBUYMaXx;

— pEe3yJbTaThl BHIMOJIHEHHS] KOHTPOJIbHBIX padoT;

— pe3ynabTaThl W OO0BEM BBIIOJIHEHHBIX 3alaHUd B paMKaX CaMOCTOSATEIbHOW pabOThI
00y4armuxcs;

— Ppe3yNbTaThl JUYHBIX O€CEl CO CTYJEHTAaMH 10 MaTepHally y4eOHOW TUCIMIUIAHBI (MOTYJIf);

— TIOCEUIeHHE CTYAEeHTaMH, CEMUHAPCKUX M MPAKTUUYECKUX 3aHATUH, 1a00paTOpHBIX padoT;

— CBOEBpPEMEHHAsI JMKBUAALMS 33J0JDKEHHOCTEM IO MPONACHHOMY MaTepHally, BO3HMKIIUX
BCJIE/ICTBUE MPOMYyCKa 3aHATHH 1100 HEyIOBJIETBOPUTENBHBIX OLIEHOK MO pe3yjibTaraMm palboThl Ha
3aHSTHUSAX.

— Ppe3ynbTaThl IPOXOXKACHHUS KOHTPOIbHBIX TOUEK MO JUCHHUIIIMHE.

I[IpomexyTouHass arrecTanusl OOY4YaIOIIMXCS HWHCTUTYTa sBisieTcss (GOpPMOM  KOHTPOJIS
pe3ynbTaToB 00YYEHHUS MO TUCIUILIMHE C HETbI0 KOMIIJICKCHOTO OINPEACTICHHS COOTBETCTBHUS YPOBHS U
KayecTBa 3HAHUM, YMEHUN U HABBIKOB OOy4aroUuxcs TpeOOBaHUSM, YCTaHOBJICHHBIM 00pa30BaTEIbHOM
IIPOrpaMMoi.

@OopMHUpPOBAaHHE OLIEHKH TEKYLIErO KOHTPOJS YCIIEBAEMOCTH M MPOMEXKYTOYHOW aTTECTalUU IO
UTOTAaM OCBOEHUS ITUCIHUIUIMHBI OCYIIECTBISICTCS C HCIIOJIB30BAHHEM IMSTHOAIBHON CHCTEMBI OLIEHKH
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3HaHUH 00ydJaroUINXCs.

MeTtoauueckue MaTepuabl, ONMpeIesIone TPOoLeaypbl OLEHUBAHUS 3HAHUI, yMEHUN, HABBIKOB
U (MIK) OmbITa ACSITENFHOCTH, XapaKTePU3YIOMIMX JTambl (GOPMUPOBaHUS KoMmmeTeHIwi [Ipomenyps
OLICHUBAHMSI BKJIIOYAIOT B c€0s TEKYLIUI KOHTPOJIb U MPOMEKYTOUHYIO aTTECTALIHIO.

Texkymuii KOHTPOJb YCIIEBAEMOCTH MPOBOAUTCS C HCIOJIb30BAHUEM OLIEHOYHBIX CPEJCTB,
MPEJICTABICHHBIX B 1. 5 JaHHOTO MPWIOKEHUS. Pe3yabTaThl TEKyIIEro KOHTPOJIS JOBOASTCS 10 CBEACHHUS
CTYJECHTOB JI0 IPOMEXKYTOUHOM aTTecTanuu. [IpoMexxyTouHas arTecTarus npoBoIUTCs B (hopMe IK3aMeHa
M 3a4eTa ¢ OIEHKOW. DK3aMEH MPOBOJUTCA MO PACHUCAHHMIO HK3aMEHAIMOHHOW CECCUHM B MHUCHbMEHHOM
Buje. KonmmuecTBo BOmpocoB B 3k3aMeHanmoHHOM 3amanuu — 30. [IpoBepka OTBETOB U OOBSIBICHHE
pe3yNbTaTOB MPOU3BOAUTCS B JIEHb dK3aMeHa. Pe3ynbTaThl aTTecTaluy 3aHOCATCS B 9K3aMEHAIIMOHHYIO
BEJIOMOCTh U 3a4ETHYIO KHUXKKY CTyAeHTa. CTy€HThI, HE MPOIIEIIINE TPOMEKYTOUHYIO aTTECTAIUIO 110
rpaduky ceccuu, JOJKHBI JIUKBUAUPOBATH 33J0PKEHHOCTh B YCTAHOBJICHHOM MOPS/IKE.

7. OCOBEHHOCTHN OCBOEHUA JUCHUIIJINHBI AJ1s1 UHBAJIMJ10OB U JIML C
OI'PAHUYEHHBIMHA BO3MOKHOCTAMU

AJlanTHpOBaHHBIE OIIEHOYHBIE MaTepuaibl coaepxarcs B amantupoBaHHoi OITOIL. OGydenwme
00y4aromuxcst ¢ OrpaHMYCHHBIMH BO3MOKHOCTSIMU 3JI0OPOBbS IIPH HEOOXOIMMOCTH OCYIIECTBISIETCS Ha
OCHOBE aJJaTUPOBAHHOW paboyeil mporpaMMbl C UCIOJB30BAHUEM CIIEHHUANBHBIX METOJOB OOyUeHUs U
JUJIAaKTUYECKUX MaTepHajoB, COCTABIEHHBIX C YYE€TOM OCOOEHHOCTEH NCHXO(U3MUYECKOTO Pa3BUTHA,
WHIUBUTYAIBHBIX BO3MOXXHOCTEH M COCTOSTHUSA 3/I0POBBS TAKUX 00yJaronuxcs (00y4Jaromerocs).

CamocTtosTenpbHas padoTa OOyYaroOMMXCS C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMU 3JIOPOBBSI U
WHBAJIHUIOB TO3BOJISET CBOEBPEMEHHO BBISIBUTH 3aTPYAHEHHS] M OTCTaBaHUE W BHECTH KOPPEKTHBHI B
yueOHyI0 AedaTenbHOCTh. KOHKpeTHbIe (POPMBI M BHIIBI CAaMOCTOSITEIbHON pabOThl 00YUaIOMIMXCS JIULL C
OTpaHUYEHHBIMH BO3MOXXHOCTSIMHU 370POBbSl U MHBAJIMJIOB YCTaHAaBJIMBAIOTCS MpernojaBareneM. Beibop
¢dbopM U BHJIOB CAMOCTOSITENILHOM pabOThI, 00YyUaIOIIUXCSI ¢ OTPAHMYEHHBIMUA BO3MOKHOCTSIMU 370POBbS U
MHBAJINJIOB OCYILECTBIISIETCS C Y4ETOM UX CIIOCOOHOCTEH, 0COOEHHOCTEN BOCHIPUATUS M TOTOBHOCTU K
OCBOCHMIO yueOHOro Mmarepuana. DopMbl CaMOCTOSATENBHOM pPAabOTHI YCTaHABIMBAIOTCS C YYETOM
WHIUBUIYATBHBIX TICUXO(PU3NIECKIX 0COOCHHOCTEH (YCTHO, MUChbMEHHO Ha OyMare WM Ha KOMITBIOTEPE,
B (hopMe TECTHPOBAHUS, STEKTPOHHBIX TPEHAKEPOB U T.IL.).

OcHoBHBIE (OPMBI TIPEACTABJICHHUS OICHOYHBIX CPEICTB — B TedaTHOW (opme miam B ¢dopme
AIIEKTPOHHOIO JIOKYMeHTa. J{71s1 00yJaromuxcs ¢ HapyIeHUsIMH 3pEHUS IPEAyCMaTPUBAETCs BO3MOKHOCTh
MPOBEJCHUS TEKYIIEr0 M MPOMEXYTOUHOTO KOHTpOJsi B YCTHOW ¢opme. Jlns obywarommxes c
HApYIICHUSMH CIyXa MPEeayCcMaTpUBAETCs BO3MOXKHOCTH IMPOBEICHUS TEKYIIEr0 U IMPOMEKYTOYHOTO
KOHTPOJISI B MUCbMEHHOM (popme.

Ta6muma 7.1. Kateropuu o6ydarommxcst ¢ OB3, criocoOs! BoctipusTis UMU WHPOpMaIuu 1
METOBI HX O0YUCHHSI.

Kareropuu obyuaromuxcs o Mertoabl 00yueHus

HO30JIOTHsIM

¢ Hapymenusm | Cnensie. Crioco0 AynnanpbHO-KUHECTETUIECKHE, TIPEIyCMaTPUBAIOIINE TIOCTYIIICHIE

Y 3pCHUSA BOCTIPUSITHS yueOHOM HHPOPMAIUH TTOCPEIICTBOM CIIyXa M OCS3aHUSL.
UHPOPMALIUH: MoryT UCnoB30BaThCS MPH YCIIOBUH, YTO BU3yallbHAS HH(POpPMAIIHS
ocCsI3aTeNbHO- OyZIeT aganTupoBaHa JJIS JIUI] C HAPYIICHUSIMH 3PEHHS:
CITyXOBOM BH3YaJIbHO-KMHECTETHYECKHE, TIPEATIONaraloiye nepeaady U BOCIPUSITHE
CrnaGoBupsmue. yueOHOM HHPOPMAIIUK MTPY TIOMOIIN 3PEHUS U OCSA3aHUS;
Crioco6 BocIpusITHS | ayJHO-BU3yallbHBIE, OCHOBAHHBIE HA NIPEACTABICHUE yUeOHOM
UHPOPMAITUH: UHQOPMAITUH, TIPU KOTOPBIX 33/ICHCTBOBAHO 3PUTEIHLHOE U CITyXOBOE
3pUTENBHO- BOCTIPUSATHE;
ocCs13aTeIbHO- ayJ10-BH3yalIbHO-KMHECTETUYECKHE, Oa3upyIoIIecs Ha MPeICTaBICHUH
CITyXOBOM UHQOPMAITUH, KOTOpas MOCTYIAET MO 3PUTEIEHOMY, CIIyXOBOMY U

0cCsI3aTeNIbHOMY KaHallaM BOCIIPHSITHE.
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Kareropuu o6ydaroiuxcs mo MeTopl 00y4eHust

HO30JIOTHSAM

C mapymenusm |Tnyxue. Crioco6 BU3YaJIbHO-KHHECTETHIECKHE, TIPETIONAraloIHe MEpeaady U BOCIPHITHE

¥ ClIyXa BOCIIPUSATHS y4eOHOM MH(GOPMALMU [P TIOMOILH 3PEHHUS M OCA3aHHS.
nHpOPMALIUH: MoryT UCIIOIE30BaTHECS PH YCIIOBUHM, YTO ayuaibHas nH(GopMaIus
3pPUTEIBHO- OyJeT aganTUpOBaHa IS JIUIL ¢ HAPYIIEHUSAMH CIIyXa:
OCSI3aTebHBIII ayIMO-BU3yallbHbIE, OCHOBAHHKIE Ha MPEICTABIEHHE yIeOHOM
Cnabocnpimamue. | MH(GOPMALKH, TIPH KOTOPBIX 3a1€CTBOBAHO 3PUTENLHOE U CIIyXOBOE
Crioco6 BoCTIpHSITHS | BOCIIPUATHE;
nHPOPMALIUH: ayIMalbHO-KUHECTETHIECKHUE, IIPEIYCMATPUBAIOLINE TIOCTYILUIEHHE
3puUTenBLHO- y4eOHOM MH(GOPMALIMU TOCPEACTBOM CIyXa U OCS3aHUSL
0CA3aTENBHO- ayIM0-BU3yalbHO-KMHECTETHIECKHE, Oa3UPYIOIIUECS Ha IIPEACTABICHUH
CIIyXOBOM nHPOPMALUH, KOTOPast MOCTYMAET MO 3PUTEILHOMY, CIIyXOBOMY H

0CS3aTENLHOMY KaHAJIaM BOCTIPHSTHE.

C Crnoco6 - BH3yaJlbHO-KHHECTETHUECKHE;

HapymCHUAM BOCIIPpUATUA — ayJIn0-BU3YAJIbHBIC;

H OIOPHO- MHpOpMAIIHH: - ay/IMaIbHO-KHHECTETHYECKHUE,

ABHUTATEIBHOT | 3pUTCIIBHO- - ay/In0-BU3yalIbHO-KHHECTETHYCCKHE.

0 ammapara 0CA3aTENBHO-
CIIyXOBOMU

Tabmuna 7.2. — CrocoObl amantauu 00pa3oBaTeIbHBIX PECYpPCOB.
VYcnoBHbIE 0003HAUEHUS:
«+» —o0pazoBaTenbHbIi pecypc, He TPeOyIOIIUil afanTauy;

«A Dy

aJanTUPOBAHHBIN

dbopmMar K OCOOCHHOCTAM TMpueMa-Tiepenadyn WHOOpMaIuu

oOyyaromuxcst uHBaNMUAoB U Jui ¢ OB3 ¢opmar obpa3zoBareabHOrO pecypca, B TOM UHCIE C
MCTIOJIb30BAHUEM CIICUATIBHBIX TEXHUIECKUX CPECTB;

«AD»— anbTEepHATUBHBIN SKBUBAJICHT UCIIOJIB3YEMOT'0 pecypca

Kateropuu Oo0pa3oBaTesbHbIE pecypchl
o0yvarommxcs 1no DJIeKTPOHHbIE IleuaTHble
HO30J10r1sIM MYJbTHM | TrpaduyecKue ay/mo TEKCTOBbIE,
enmna 3J1eKTPOHHbIE
aHaJOru
MeYaTHBIX
H31AHUI
C Creribie AD AD (Hampumep, + AD AD (Hampumep,
HapyIIeHN co3JlaHHe (Hampumep, nevaTHBII
ST MU MaTepuaIbHOM ayuo marepual,
3peHHUs MOJIENN OTHCaHNE) BBITTOJTHEHHBIH
rpaduyecKoro penbedHo-
o0BbeKTa TOYCYHBIM
(3Dmogenn) mpudTom JI.
Bpatins)
CrnaboBu AD AD + AD AD
st
nme
C I'myxwue AD + AD + +
HapyIICHHA (Hanpumep,
ST MH CITyXa TEKCTOBOE
OIMCaHue,
THITEPCCHITK
1)
Crnabocn AD + AD + +
BIII
arye
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C HapymeHusIMHI + + + + +
OIIOPHO-/IBUT'ATEJILHOTO
anmapara

Tabmmma 7.3. - ®opMbI KOHTPOJISI U OIICHKH PE3YJIbTaTOB 00y4ueHus nHBaIM 0B 1 il ¢ OB3

Kareropuu ®opmMa KOHTPOJIA H OIIEeHKH Pe3yJIbTATOB 00y4eHHsI
odyuaruuxcst no

HO30JI0THSAM
C HapylIeHUSAMH |-  yCTHas MPOBEpPKAa: IUCKYCCHHM, TPEHHHTH, KPYTJBIC CTOJBI, COOCCEIOBAHUS, YCTHBIC
3peHus KOJUTOKBUYMEI H JIP.;

— ¢ WCIONIb30BAaHMEM KOMIbioTepa H crnenuanbHoro [1O: pabota ¢ 3IEKTPOHHBIMU]
00pa3oBaTeIbHBIMH PECYpCaMH, TECTUPOBAHNUE, pedepaThl, KypCOBbBIE IPOCKTHI, IUCTAHITUOHHBIC
(hopMBI, €CITH TIO3BOJISIET OCTPOTA 3PEHHS -

rpaduueckue paboThI U Ip.

C HapylICHUAMM [~  [HCHMEHHAs MPOBEPKA: KOHTPOJbHBIE, TpaduecKie paboThl, TECTHPOBAHUE, TOMAIIHHCE
ciryxa BajaHus, dcce, MUCbMEHHBIC KOJUIOKBUYMBI, OTYETHI U JIP.;

— ¢ WCIONIb30BaHMEM KOMIbioTepa H crnenuanbHoro [1O: pabota ¢ 3IEKTPOHHBIMU]
00pazoBaTeNLHBEIMHU PECypCaMH, TECTUPOBAHKE, pedepatsl,

KypCOBBIE TPOEKTHI, rpaduueckie padoThl, TUCTAHIIMOHHBIE ()OPMBI H JP.

C HapYWCHWSIMH |~ [uCHMEHHAs MPOBEPKa, C HCIOJIb30BAHNEM CIIEIHATbHBIX TEXHUYECKHX
OTIOPHO- cpencTB (aJIbTepHATHBHBIX CPEJICTBA BBOJIA, YIPABICHUS KOMIIBIOTEPOM H Jp.):
IIBUTATEIBHOTO  [KOHTPOJIBHEIC, Tpaduieckre paboThl, TECTUPOBAHKE, JOMAIITHUAE 3aJaHUs, 3CCe,
arnmapara MUCHMEHHBIE KOJUIOKBHUYMBI, OTYETHI U JP.;

—  yCTHas IPOBEPKa, C UCTIOIb30BaHUEM CIICLHATILHBIX TEXHUYECKUX CPEICTB
(cpencTB KOMMYHHUKAIMI): JUCKYCCHH, TPEHUHT Y, KPYTJIbIE CTOJIBL,
co0eceT0BaHus, YCTHBIE KOJUIOKBUYMBI H JIp.;

—  C HCIOJB30BaHMEM KOMITbIOTEpa U criennanbHoro 110 (anpTepHAaTHBHBIX
CpEICTB BBOJIA U YIIPABJIICHUS KOMITBIOTEPOM H Jp.): paboTa ¢ 3JIeKTPOHHBIMU
00pa3oBaTeIHHBIMU PECYpCaMH, TECTHPOBAHKE, pedepaThl, KypCOBBIE TPOEKTHI,
['paduueckue pabOTHI, TUCTAHIIMOHHBIC (POPMBI - TIPEATIOUTHTEIbHEE
00y4aromumMcs, OrpaHMYCHHBIM B TIEPEIBIKEHUN U JIP.

7.1. SAJAHUA IJ151 TEKYILEI'O KOHTPOJIA AJ1s1 UTHBAJINIOB U JIML
C O'PAHUYEHHbBIMU BO3MOKHOCTAMHU

Texymuit KOHTPOJIL M MPOMEXKYTOYHAS aTTecTarus oOydarommxcs uHBaMHAOB W jwmi ¢ OB3
OCYIIECTBIISIETCS C UCIIOJIb30BAHUEM OLIEHOYHBIX CPEICTB, A TUPOBAHHBIX K OTPAHUYCHUSIM UX 3I0POBbBS
U BOCTIpUSATHUS MH(POPMAIUH, B TOM YHCJIE C UCIIOJIB30BAaHUEM CIEIHAbHBIX TEXHUYECKUX CPEICTB.

Texymuii KOHTPOIb YCIIEBAEMOCTH Ui O0y4arommxcst MHBaUI0B U jun ¢ OB3 HampaBieH Ha
CBOEBPEMEHHOE BBISIBJICHUE 3aTPyIHEHUI U OTCTaBaHUs B O0yUYE€HUHU U BHECEHUSI KOPPEKTUBOB B yUEOHYIO
JESTENIbHOCTh. BO3MOXKHO OCYIIIECTBICHHE BXOAHOT'O KOHTPOJS JJIsSL OMpEICNIEHUs €ro CIOCOOHOCTEH,
0COOEHHOCTEH BOCIPHUATHS U TOTOBHOCTH K OCBOCHUIO Y4€OHOT0 MaTepHara.

7.2. 3AJTAHUA JJIS TIPOMEXYTOUYHOM ATTECTAIIAU JJIsSI WHBAJIAJIOB U
JIML C OTPAHUYEHHBIMHU BO3MOKHOCTSMHA

dopmMa TPOMEKYTOYHOW AaTTECTAllMM  YCTAHABIMBACTCS C Yy4YETOM  HHIMBHIYaJIbHBIX
ncuxo(U3nMIecKux 0coOeHHOCTeH (YCTHO, MMCHMEHHO Ha Oymare, MMCHbMEHHO Ha KOMIIbIOTEpE, B (hopme
TECTHPOBaHU U T.11.). [Ipn HE0OXOAMMOCTH 00YUAIOLITMCS TIPETOCTABIISCTCS TOTIOJIHUTEIILHOE BPEMSI IS
MOATOTOBKKM OTBeTa. IIpoMexyrodHas arrecraius, NP HEOOXOTUMOCTH, MOXKET IPOBOIUTHCS B
HECKOJIBKO 3TarnoB. J{JIsi 3TOro peKOMEHIIyeTCsl UCIOIb30BaTh PYOCKHBIH KOHTPOJIb, KOTOPBIN SBIISETCS
KOHTPOJIBHON TOYKOM 10 3aBEPIICHUIO U3YUCHUS pa3/iena WM TEMbI TUCIUTUIMHBI, MEXIUCIUTUTHHAPHOTO
Kypca, IPaKTUK H €€ pa3elioB C IeIbI0 OIICHUBAHUS YPOBHS OCBOCHHUS POTPaMMHOT0 MaTepuaia. @opmbl
U CPOK IIPOBEJEHUS pyOEKHOTO KOHTPOJIS ONIPEACTISIOTCS
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