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1.

1.1.

IUCLIUILINHE.

1.

MNEPEYEHb KOMIIETEHIIUI U DTAIIbI X ®OPMUAPOBAHUSI B

IMPOLHECCE OCBOEHUA JTUCHUIIJINHBI

@DOH/1 OLICHOYHBIX CPECTB MPEIHAZHAYEH IS OLIEHKU PE3y/IbTaTOB 00Y4YEHUs M0 y4eOHOM

PaGoueii nporpamMmoii 1 cHUIMHBI (MOIYJIA) MPEAYCMOTPEeHO (hpOpMHUPOBaHNE
cJIeYIOIUX KOMIeTeHIMii:

Kon PI'I(OII U HAUMCHOBAHMUC

Inanupyemble pe3yabTaThl 00yY€eHHUsI O TUCIUILINHE

HAHMMEHOBaHNe MHINKATOPA
KOMIIETEHIINN  [TOCTHKEHHUS
BBINYCKHHKA  [KOMIETeHIU
'YK-1 Crioco6en |[YK1.1. O6mamaet 3HATH: TIOHATUWHEIN anmapaT, OCHOBHEIE pa3Ieibl
OCYLICCTBISTH  [MaTeMaTHYECKON MaTEeMaTHYECKOTO aHaIM3a; OCHOBHI () (hepeHINATBHOTO H
MOWCK, KyJIbTYpPOI U CHCTEMHBIM MHTETPATBHOTO UCUYUCICHUS (DYHKIIMH OJHOW TIEPEMEHHOM;
KPUTHYCCKUH  [MBIIIICHUCM, OCHOBBI TUQPepeHIINATLHOTO HCUUCTICHUS PYHKIH
AHAITN3 ¥ CUHTE3TO3BOJISTFOIUMH MTPU HECKOJBKHUX TIEPEMEHHBIX C IENBIO JTaTbHEHIIIEr0 HCIOB30BaHUS
MHQOpMALMH, [PEIICHUY 33134 B B IPO(ECCHOHAIBHON JIEATEIbHOCTH; OCHOBHBIC METOIbI
MPUMEHSTH o0sactn ITVCITUTUTAHBI, HEOOXOIUMBIC JUIsl PEIICHHS IPUKIIaTHBIX 337134
CUCTEMHBIH MaTEeMaTHYeCKOTO MpogeCcCHOHANBEHON IEATETEHOCTH
MOAXOM JJISt QHAIIN3a MCIIOJIb30BaTh  [yMETh: IPUMEHITh METOIMKHU IOMCKa, cCOOpa U 00paboTKH
peLICHUS MaTeMaTHYECKUE METOIbI MH(OPMALIUK IO TUCHUILTHHE; OCYLICCTBISATh KPUTHICCKHUH
MOCTABJICHHBIX |1 HHCTPYMEHTHI JIJIS AHAJN3 U CHHTE3 HH()OpMAIIH, MOTYYSHHON 13 pa3HbIX
Bagay MPOBEICHUS MCTOYHHUKOB; UCIIOJIH30BaTh OCHOBHBIC 3aKOHBI, TEOPEMBI U
KPUTUYECKOTO aHAIIM3a  [OJIOKEHUSI MAaTEeMaTHYECKOTO aHajlu3a JUIs PeLICHUS
cUTyanui u CTaHIAPTHBIX 32/1a4 TPOPECCUOHATLHON JIESTENLHOCTH
MOJCITUPOBAHUS BJIaJIeTh: METOJIaMH TTOMCKa, coopa u 00paboTKwH,
MPOLIECCOB U SBJICHU  [KPUTHYECKOTO aHAIN3a M CHHTE3a HH(POPMAIIHH 110 AUCLIUILUINHE;
METOaMH PEIICHISI THITOBBIX 3a]1a4 110 TUCITUIDIHHE; METOIUKOM
CHCTEMHOTO ITOJIX0/1a JIJIsl PEIIeHHUs] TIOCTABIICHHBIX 3224
1.2. Bxoomnoii  yposenv 3manuil, ymeHuu, onvlma OesiMeNbHOCMU, MpeOyeMvix Ous

Gopmuposanus komnemeHnyuu

— 3HaeT: 3Talbl PelIeHUs 3aayll U3 Pa3IMYHBIX pa3fesioB MaTeMaTUYECKOro aHajiu3a (Teopuu
npeaenoB GyHKIuH, nuddepeHITnanbHOT0 HCUUCIECHUS, HHTETPATLHOTO UCYUCIICHUS (YHKIIMK OTHOW U
MHOTHUX IIEPEMEHHBIX ).

— YMeerT: onpeneinars NOpsAAoK AEUCTBUI IIPYU PELICHUU 3a1a4H, UCXOs U3 €€ aHaIu3a.

— Haxoaut, KpUTHYECKH aHAIM3UPYET U BbIOMpaeT MHPOPMALHIO, HEOOXOAUMYIO Ul PELICHUS
IIOCTaBJIICHHOH 3aa4u

— YwMeer: paboTaTb C TEOPETHYECKMM MaTepHalioM [0 TeMe 3aJaud; I0JIb30BaThCA
MaTE€MaTU4eCKOW CUMBOJIMKONM M TEPMHUHOJOTMEM IIPU PEIICHUM 3aJad M JO0Ka3aTelIbCTBE TEOpEM
MaTEMaTHYECKOTO aHAJIN3a

2. CTPYKTYPA ®OC 110 JUCHUIIJIUHE
OueHka TPOBOJUTCS  METOJAOM  COMNOCTABJICHHS  MapaMeTpoB  IMPOJAEMOHCTPUPOBAHHOU
00ydJaronMcs MPOAYyKTa NEATEILHOCTH C 33JaHHBIMU TAIOHAMHU U CTAaHJAPTAMH 110 KPUTEPHUSIM.
Tabmuma — 1.1. OOBEKTHI OLICHUBAHMS 1 HANMEHOBAHHUE OIICHOYHBIX CPE/ICTB

Howmep n ®opMbI OOBEKTHI OIICHUBAHUS Bun zanstus ®opma
HaMMEHOBaHU| TEKYILEro / IIPOBEICHUS
e KOHTpOJIA HaumeHnoBan| oueHku
pa3zaenoB/TeM|ycreBaeMoc ue Ycrnas/
™ / OILICHOYHBIX | MHUCBMEHHAas
IPOMEXKYTO CpelCTB
YHOU
aTTecTalun
Tewma 1. Texymuit [lonsTHe MHOXeCTBa; omepauuu OoOBEIWHEHUS, JIT yCTHa
MHOKeCTBa U [KOHTPOJIb  [IEpeceueHyss U Pa3sHOCTH MHOXECTB; OIpeNeJIEHHE  HIOKJIak clst/
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(byHKIIMU crocoObl  3amaHus  (YHKUUH, OCHOBHBIC CBOWCTBaIpe3eHTALUE MUCh
(byHKOMA: MOHOTOHHOCTb, YETHOCTh, NEPHOAWIHOCTH;, T —TecT |[MeHHas
MOHATHS CIOXKHOW M 00paTHOW (QYHKIMHA, OCHOBHBIC
hIieMEHTapHble (QYHKIMH M WX TpadukH, npeodpa3oBaHus]
rpaduKoB;
Tema 2. Texymmit IToHsiTE YMCIOBOW TOCJENOBATENHLHOCTH U €€ JIOKJIa YcrH
[Ipenenu KOHTPOJIb  [Ipefeia; MOHATHS OECKOHEYHO Majiod U OeCKOHEYHO[T clas
HENPEPBIBHOC 0OJBIION TOCIIEAOBATEILHOCTEH U CBSI3b MEXKIY HUMME;IPE3EHTALUC MUCH
T QYHKIINH aprupMeTHICCKIE CBOMCTBa npenenoBid T —Tect  MeHHast
0JTHOM MOCIEA0BATSILHOCTE  MOHATHE  Tpenena  (PyHKIUY; Komn
[epeMEHHOM apudmMeTndyecKe CBOMCTBA MpeIeioB (GYHKIMNA (M MPEACTOKBUYM,
DIIEMEHTAPHOW  (QYHKIUM  TIOHSATHE 4YHCIa «e»  HW3ajavd,
HaTypalbHOTO Jiorapudma; 3aMedaTelbHBIE TPEAEIIbIKOHTPOIbHASL
TeopeMbl 00 JKBUBAJCHTHBIX OECKOHEYHO MaibixpaboTa
dbyakmusax.  [IpuMmeHeHnWe  CBOWCTB — DKBUBAJICHTHBIX
0ECKOHEYHO MaNbIX (DYHKIMH K BBIYHCICHHUIO IIPECIIOB;
TaONMUIa SKBUBAJICHTHBIX (YHKIMA, TOYKU pa3pbiBa
(byHKITMH ¥ UX K1accu(UKaIus, TeopemMa 0 HePEPhIBHOCTH|
PIIeMEHTapHBIX (QYHKIHA.
Tema 3. Texymmit OTIpe/IeJICHUE TMPOU3BOJIHON, €€ T€OMETPUUYECKUN JIOKJIa ITuce
Juddeperny KOHTPOIb  [CMBICH, AUPPEPESHIUPYEMOCTh (GYHKIIMA HA TIPOMEKYTKE,|T CMeHHas
QITEHOE Tabnuila  TMPOW3BOJHBIX  OCHOBHBIX  3JI€MEHTaPHBIXIIpPE3CHTAIe YerH
HMICUYHCIICHHC dbyaknmic, Teopema o auddepeHINMPOBAHNA CYMMBLH T —TecT  |as
(byHKIIH MMPOW3BEIEHUS W  YacTHOTO (PYHKIMA, TeopeMa o Komn
0JTHOM MU GEepeHIIMPOBAHUN  CIOXKHOW  (DYHKIIMHM, TOHSATUCOKBUYM,
ITepeMEHHOM nmuddepeHnyania (GyHKIMA ©W  TEOpeMa O  CBSI3UBagayH,
muddepennnana ¢ mnpupameHneM GYHKIWHA, TTOHATHCKOHTPOIHHASL
PITACTUYHOCTH (DYHKITVH B TOYKE; abota
Tema 4. Texymmit JlocTatoydple yCIIOBUS MOHOTOHHOCTH (DYHKITHH JIOKJIa YcrH
Hcnonb30BaH KOHTPOJIb  [HEOOXOAWMBIE M JOCTAaTOYHBIE YCIOBHS JKCTPEMYyMa;|T clas
ne TeopeMa O HEOOXOAWMBIX W JOCTaTOYHBIX YCIOBHUSX[IPE3CHTALHE MUCh
MTPOU3BOTHBIX BEITYKIIOCTH ~ (DYHKIIUM, TeopeMa O  HauOomnbimeMii T —Tect  |MeHHas
TSt (HauMEHBIIEM) 3HAYCHWH BBITTYKIOW (DYHKIMH, TTOHSATHC Komn
MICCIIEIOBAHMUS TOYKHM Tepernda (YHKIUH W JOCTATOYHOE YCIOBHE EEOKBHYM,
(hyHKITH U CYIIECTBOBAaHUS TOHATHE ACUMITOTHI rpaduka (QyHKIMU,B3agauu,
[MOCTPOCHHUS OCTaTOYHBIE YCJIOBHUS CYIIIECTBOBAHUS BEPTHUKAIBHON HKOHTPOIHHAS
rpaduka HAKJIOHHOM aCHMIITOT; aborta
Tewma 5. Texymuit Onpenenenne nepBooOpa3Hoii, TIOHSITHE] JIOKJIa YerH
Heonpenenexn [KOHTPOJb  [HEOMPEAENCHHOTO WHTErpaja, €ro CcBoicTBa, Tabimuajy clast
HBI HHTETPaj HEONpEeAENeHHBIX HMHTErpajioB, TeopeMa O 3aMeHeMNpe3eHTalne MTUCHh
IepeMEHHON B HEONPEICICHHOM HHTErpaie, TeopeMa oo T —TecTt — MeHHas
MHTCTPUPOBAHUM 10 YaCTSAM, TIOHATHE TPOCTEUIIIHX Konn
[paIlOHANBHBIX ApoOell W WX WHTETPHPOBAHHE, METONOKBHYM,
WHTETPUPOBAHUSA TIPABWJILHON  pallMoOHAIBHON  JapoOuBamaym,
[PA3JIOKEHUEM €€ Ha CyMMY IMPOCTCUIIHNX PaIlMOHAIBHBIXKOHTPOIbHAS
npoOeit aboTa
Tema 6. Texymmit IToHsiTie ompeneNieHHOro WHTErpaiga, Teopema o JIOKJIa ITuce
OnpeneneHHBIKOHTPONb  |[TOCTATOYHBIX ~ YCIOBHSIX HMHTETPUPYEMOCTH  (DyHKIIWWL|T cMeHHas
11 UHTETpasn FEOMETPUUYECKMH  CMBICII  ONPEAETIEHHOTO  HHTETpalia;pe3eHTalne yYCTHa
OCHOBHBIE CBOMCTBA OMNPENICICHHOT0 UHTeTpaia; OCHOBHasA T —TtecT |4
TeopeMa MHTETPajJbHOTO MCYHCICHHSA, TEOpeMa O 3aMeHe Komn
MEpEeMEHHOW B ONpEACICHHOM HHTErpaje, TeopemMa OOOKBUYM,
MHTETPUPOBAHUH TI0 YacTSM B ONPECIICHHOM HHTErpaie,3a1aqn,
TeopeMa O BBIYMCIEHUH TUIOMAAN TIOCKOH (pHUrypsI KOHTPOJIbHAS
aboTa
Tema 7 Texymuit [onstue apu(METHIECKOTO N-MEPHOI0 JIOKJIa IIuce
JludbdepeHnn KOHTPOIIL  [IPOCTPAHCTBA,  PACCTOSHUSI  MEXJAY  TOYKAMH B c[MEeHHas
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AITbHOC
MICUHCIICHUE
(byHKIIMU
HECKOJIBKUX
MEepEeMEHHBIX

[TPOCTPAHCTBE, OKPECTHOCTH TOYKH; OTIPE/ICIICHNE (PYHKIIHY
N TIepeMEHHBIX, MPUMEPHl TakuX (QYHKIWH; TOHATHS
mpenena (YHKIMM N TEPEMEHHBIX, HEMPEPHIBHOCTH
(DYHKIIMM HECKOJIbKUX TEPEMEHHBIX B TOYKE U Ha
MHOYECTBE; YaCTHBIE TPOU3BOIHBIC (DYHKIIMN HECKOIBKHX|
MEpeMEHHBIX, TeopeMa O CMEUIaHHBIX MPOU3BOJHBIX,
MOHSATHE AACTUYHOCTH (DYHKIIUU HECKOJIbKHUX MTEPEMEHHBIX
Mo (PUKCHPOBAHHON IEPEMCHHOM, MOHATHS MPOU3BOIHON
[0 HAMpaBJICHWI0O W TpaaWeHTa (YHKIHNH HECKOJIbKHX
[EePEMEHHBIX, TEOPEMa O BBIYUCICHUU MPOU3BOJHOMU IIO
HaIPaBJICHUIO;

Mpe3eHTalue
T — TecT

OKBHYM,
Bamgaum,
KOHTPOJIbHAS
pabota

Komn

Vet

Tema 8
(OOBIKHOBEHH
bIE
nuddepenima
ITLHEBIE
YpaBHEHHS

Texymmit
KOHTPOJTb

IMousTe T depeHITnATEHOTO YpaBHEHUS]
nepBoro mopsaka M ero pemeHus. CylecTBOBaHUE U
CMHCTBEHHOCTH penieHus 3anaun Komv; OCHOBHBIE THITH]
mudpepeHNaTbHEIX YPAaBHCHWH IIEPBOTO TOpSIKA H
METOZBI HAXOXJICHUS WX  PCIICHWH: ypaBHEHUS
[Pa3ICIAIONIUMUCS TIEPEMEHHBIMHU, OJHOPOHBIC, THHCHHBIC
u ypaBHeHus bepnymu; JuddepeHnuanpaple ypaBHEHUS
BBICIIMX TIOPSJIKOB, JOMYCKAIOIINE TOHWKEHHE TOPSIIKA;
JIuneitnple  nuddepeHNUaIbHBIE  YPaBHCHHS — BBICIINX
MOPSTKOB c MTOCTOSTHHBIMU KO3 PUITCHTAMU;
[MpubnvkeHHbIE METOJBI HAXOXKICHHUSI PENICHUs 3aJady]
Kommn s auddepeHaibHOr0 ypaBHEHUS TIEPBOTO
rmopsiKa.

JIOKJI
s
Mpe3eHTalue
T —TecT

OKBHYM,
Bagauu,
KOHTPOJIbHAS
pabota

Komnn

al IInce

CIMEHHas
Vet

ast

Tema 9
UrcioBsie
PATBL.
CTenecHHEIC
PSR

Texymuit
KOHTPOJIb

[TonsiTHE YKCTOBOTO Psifa; CyMMa YUCIOBOTO Psa,
TeopeMa O CyMMe OCCKOHEYHOM T'e€OMETPHUUYECKOMH
MPOTPECCUH, CBOWCTBA CXOSIIMXCS UHCIOBBIX PSAOB,
TeopeMa O HEOOXOJUMOM YCJIOBUM CXOIUMOCTH psfa,
MpUMep; TEOpeMa O MPeeTbHOM IpHU3HaKe CPAaBHEHUS IS
[PSZIOB C MOJIOKUTEIHHBIMH WIEHAMH, YCIIOBHE CXOAMMOCTH
0000IIICHHOTO TApMOHUYECKOTO psifa, mpu3Hak [lanambepa;
MoHsTHE 00 aOCONIOTHOW W YCJIOBHOW CXOIUMOCTH
3HAKOTIEPEMEHHOTO psna, npu3Hak Jleitoawma. IlonsTue
CTETICHHOTO PSAJIa U ero 0071aCTH CXOJUMOCTH, OTIPE/IEIICHUC
paguyca CXOOUMOCTH CTEIEHHOTO pPsiia U TeopemMa O €ro
BBIUHCIICHHH.

JIOKJI
e
Mpe3eHTaIre
i T —TecT

OKBHYM,
Bamauw,
KOHTPOJIbHAS
pabora

Konn

al ITuce

cMEeHHas
YerH

ast

Bce TeMBI H
pa3aeJibl:

IMpome:xkyT
o4Hast
aTTecTaius

O00O0IIeHHBIE  pe3yAbTaThl O0ydYEHHS 110 OBJIAIACHHIO,
TEOPETUYCCKUMU 3HAHUSMH HITPAKTHUSCKUMHU HaBBIKAMU

T — Tect (1
30)

[TrncpMeHHas

HTOoroBbIii
KOHTPOJIb 110
MUCIUILINHE

Bompocer Ilpemen u HenpepbBHOCTH (PYHKIHUH
HECKOJIbKMX  TEepeMEeHHbIX. YacTHbIE MPOHU3BOJHBIC.
Huddepenuman (QyHKIMH HECKONBKUX IMEPEMEHHBIX.
[MpousBoaHas ciokHoi (QyHKIuu. [Ipon3BoaHAs HESIBHOM
¢dyHkumu. [ToHATHE O IPOU3BOAHON (PYHKIMH IO JAHHOMY)
HampasieHuto. ['paguent. YacTHBIE MPOU3BOJHBIE BBICIINX
MOPSKOB. OKcTpeMyM ¢byHKINH HECKOJIBKHX
rmepeMeHHbIX. HaxoxxaeHne HanOobIIero 1 HanMEHBIIIEro

ocbl kK THA

3HaueHUI QyHKIMHU B 06JacTH

Bonp

Hror
OBBIH
KOHTPOJIb 110
MM CIMIINHE

3.

INOKA3ATEJIM U KPUTEPUHU OLIEHKHA KOMHETEHHI/II7I
OrneHka 3HaHWM, YMEHUH, BIaJICHUI BRIPAXKAETCS B MATHOAJUTLHON CHCTEME.

Tabmuna 3.1 — Tekymwii KOHTPOIb

i Buzasr pabd

Kpurepun ouennBanus

oT

Heynosnersopu
TenpHO (2 6armna)

Y 10BNETBOPUTENH Xoporo
HO (3 Gamna) (4 6amra)

OTIu4yHO
(5 6amtoB)




OtcyTcTB Bricka3eiBan Bricka3biBanue
Pabora nHaue y9acTHs Enuanyno e CY)KIICHU [HCOPIUHAPHBIX  CY)KICHU,
ITEKIIASX CTy/ZIcHTa B pa0OTee BhICKa3bIBAHWE [AKTUBHOE YYACTHE B@AKTHBHOE y4acTue B paboTe
HA 3aHATUHA a00Te Ha 3aHATUU  |[HA 3aHATUUA
Bricka3piBan
Pabora HA OtcyTcTB N
ne CY)KIICHUM, Bricka3siBanne
MPAKTHICCKUAX We  ydJacTus B Enuanuno o
AKTUBHOE Yy4YacTHE BHEOPIMHAPHBIX CYXKICHUM,
BaHATHIX, 00CYXICHHH, € BBICKa3bIBaHUC,
XOJIEe PCIICHUS,AKTUBHOE YYacCTHE B XOJE
pelieHne  OOMIMX|pEIICHUH, [perIeHre
MPaBUIIHLHOE PEIICHUCPEIICHISI, MIPaBUILHOE
MPAKTHYECKUX HETPaBUILHOC oIIMOKaMU
c OTAEIbHBIMHUpEILIEHNE 0€3 OLIHO0K
3amay pereHne
BamMeYaHusIMU
Pabora Ha Bricka3eiBan
OtcyTcTB .
MPAKTHICCKUX ne CY)KIICHUM, Bricka3siBanue
ue  ydacTwsi B Enuanyno o
BaHATUIX, AKTUBHOE Yy4YacTHE BHEOPIAMHAPHBIX CYXKICHUM,
00CYXICHHH, € BBICKa3bIBaHUE,
perieHue XOJIEe PEIICHUS,AKTUBHOE y4YacTHE B XOJC
[peIIeHuHY, [perIeHue
WHIUBUTY aJTbHBIX MPaBUIIHLHOE PEIICHUCPEIICHIS, MIPaBUILHOE
HETPaBHILHOC oIIMOKaMU
MPAKTHYECKUX CLICHHE c OTAEeIbHBIMHUpELIEHNE O3 OMIO0K
Bamay P BaMeYaHusIMU

Kputepun onenuBanust GopMyIupyroTcs UIsl KaXJI0H KOMIETEHIIMH U OTPa)XaroT AESTeIbHOCTD
00yyYaromerocs, MoAJaroIy0cs H3MEPEHUIO.

Tabmuna 3.2 — O6001IeHHbIC KPUTEPUN OIICHUBAHUS OCBOCHHUS KOMITETEHITHH

HeynoBneTrBoputenbHOo Y AOBIETBOPUTEIHLHO Xopoto Ot1inuaHO
(2 6amra) (3 6amra) (4 6amra) (5 6aytoR)
KommeTeHnmnust He ocBoeHa. KoMIteTeHIIus 0CBOCHa. KommeTenmus KoMmeTeHus ocBocHa.
OOyuaromuiics HeOOyJaroNuiicss TTOKa3bIBaCTOCBOCHA. OO0yyarommuics MOKa3bIBacT
[MOKa3bIBacT 3HAHUS,00IIMe 3HAHUS, BXOsAImue BOOYyJYaromumics rryOooKue 3HAHUA,
BXO/ISIIINE B COCTaB/COCTaB KOMIICTCHITH, IMECTIIOKA3bIBAET IONIHOTYJIEMOHCTPUPYET  YMCHHS H
KOMIIETCHITNH, HEMpenCTaBlIeHne 00  WXBHAHUM, HABBIKM  PEIICHUS]  CIIOXKHBIX
MOHUMAET UX[IPUMCHCHUH, YMEHUEIEMOHCTPUPYET 3ajad,
HEOOXOUMOCTh W/WIM HEHU3BJIEKATh M HCIOJIb30BAaThyMCHHS W HABBIKAYMCHHE MPHHMMATh PEIICHUS,
MOXET MX IPUMEHSTh OCHOBHYIO (BaXXHYIO)pCIICHUSI ~ THIOBBIX[CO3/IABAThH u MIPUMCHSITH|
MHGOPMAITUIO u3Bagad TOKYMEHTBI, CBSI3aHHbBIC C
MOJy4YEeHHBIX 3HAHUU mpodeccHoHaTBEHOM
1esITeIbHOCTRIO; crocoOeH|
CaMOCTOSTEIIHLHO peuiaTh|
npoOieMy/3aiauy Ha  OCHOBE
M3YYCHHBIX METOJOB, IPUEMOB H
TCXHOJIOTHIA.

4. HIKAJIA OHEHUBAHUS PE3YJIBTATA
Ta6muia 4.1 —. [lkana kpuTepueB OICHUBAHUS KOMIIETEHITUH
Ouenka Copnepxanne
Heynosnersop JleMOHCTpUpYeT HeTIOHUMaHne MpoOJIeMbl, HE BOCIpHUATHE MaTepuaia. PaboTta
uTeNbHO (2 6aia) |[HEe3aKOHYEHA W/WIIM 3TO TUIATUaT
Y 10BIE€TBOPUT JIeMOHCTpUpPYET YaCTUYHOE MMOHMMAaHHE MPOOJeMbl. BOJBIIMHCTBO TpeOOBaHUIHA,
eJIbHO MpenbABIEMBIX, K 3aIaHUIO BBHITIOTHEHBI. BriajeHne ajeMenTaMu 3a1aHHoro Marepuana. B
(3 6ayuta)  |OCHOBHOM BBITIOJIHEHHBIN MaTepHall IOHATEH M HOCHT IICJIOCTHBIA XapakTep
JleMOHCTpUpYeT  3HAauYWTEIbHOE  IMOHMMAaHHWE  TPOOJeMbl  OOO3HAYCHHOM
imuctuIInHON. Bee TpeboBaHus, mpeabaBiseMble K 3aJaHUIO BBHIIOTHEHBI. CojepKaHue
BBITIOJTHEHHBIX 33JJaHUI PACKPBITO H PACCMOTPEHO C PAa3HBIX TOUYEK 3PCHHUS
JleMOHCTpUpyeT NOJTHOE MOHUMaHue TPo0sieMbl. Bee TpeboBaHus, IpebsIBIsIEMbIC
OTnuyHO |[K 3aJaHUIO BBIMNONHEHBI. [IpOAEMOHCTPUPOBAHO YBEPEHHOE BIAJCHUE MaTepUaIoM
(5 6annoB) |MUCHMIUIMHBI. BrITOTHEHHBIE 3a/IaHKS HOCST IEJIOCTHBIX XapaKTep, BHITOTHEHBI B TIOJTHOM
o0Beme, CTPYKTYPHUPOBAHEI, MIPEACTABICHBI pa3IuYHEIC TOYKH 3peHwus,

Xoporio
(4 6amna)
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MPOACMOHCTPHUPOBAH TBOp‘lCCKI/Iﬁ moaxona

[Ikanpl OIEHWBAHWS ¥ TIPOLEAYPHl OICHUBAHHS pPE3yJIbTAaTOB OOYYEHHUS MO TUCIHMILIMHE
perniameHTUpyroTcs IlooxkeHneM 0 TeKylleM KOHTPOJIE YCIIEBAEMOCTH U IPOMEXYTOYHOU aTTECTal[uu
00ydJaronuxcs mo MporpaMMaM BBICIIET0 00pa30BaHUsI.

5.1.

MEPEYEHD 3AJJAHUIA IO JUCLHUNIUHE
3AJJAHUS JUIS1 TEKYIIETO KOHTPOJIS:

Ta6muma - 5.1 [lepedensp 3aganuii TEKYIIETO KOHTPOJIS U UX HANMEHOBAHUE

HanmeHnoBaHme
OLIEHOYHBIX
CpeACTB

ConeprkaHue 3aIaHus

Hoxnan
Mpe3eHTanuen

C

MHosecTBa. JleHcTBUS Hajg MHOXECTBaMH. MeToJ MaTeMaTH4ecKOW HWHIYKIHH.
CBsI3HBIE, TUCKPETHBIE, 3aMKHYTbIE, OTKPBITbIE MHOKECTBA. | paHMIIBI YUCIOBBIX MHOXECTB.
Oynkuu. O6nacTh omnpeaeneHusi, o0JacTb 3HaYeHHWH, cBoWcTBa. ['paduk GyHKUIMH.
CaoiictBa Qynknmii. Komnosunus yHKIHHA.

KOJIJIOKBUYM

Ilpemen wu HempepbIBHOCTh (YHKIMM HECKOJIBKMX HEpPEeMEHHBIX. YacTHbIE
MpON3BOIHBIE (DYHKIIMM HECKOJBKHX IIEPEMEHHBIX. YacTHbIE MPOW3BOIHBIE BBICIINX
mopsiakoB. Juddepenunpyemas ¢ynkuusi. Heobxoaumoe ycioBue nuddepeHInpyeMocTy|
¢ynkumu. Jlocratounoe ycnosue nuddepeHunpyemoctn pyHxuun.  duddepenuuan
dbyHKIMA  IBYX TepeMeHHBIX. llpumenenme auddepeHmaia K - MpHOTHKEHHBIM
BEIUUCICHUAM. HMHBapuantHocTs Qopmbel auddepennmana. JAuddepeHnuansl BBICIINX
mopsiakoB. [IponsBoaHas cloXHON (YHKIMH HECKOJBKMX NepeMeHHBbIX. HesBHas (yHKuus
oHOHM TepeMeHHOW. Teopema O CyIIeCTBOBAaHWN HESIBHOW (DYHKITMH OJHOW ITEPEMEHHOM.
HesBHast GyHKIMS OBYX MEPEMEHHBIX. Teopema O CyIIeCTBOBAHMH HESBHOM (YHKIMU IBYX
MEepEeMEHHBIX. OKCTpeMyMbl (QYHKUUM JBYX IepeMeHHbIX. HeobOxomumoe ycioBue
CYIIECTBOBAaHHMSA OKCTpeMyMa. JlOCTaTOYHOE YyCJOBHE CYHIECTBOBAHUS AKCTPEMyMa.
HawnGoupIee 1 HanMeHbIIee 3HaYeHHs (PYHKIMU IBYX HEPEeMEHHBIX

pabota

KonTponbHas

CXoguMOCTh W PAacXOAWMOCTh YHCIOBBIX psfoB. HeoOXogumblii mpu3HAK|
CXOIMMOCTH psfa. Pagsl ¢ HeoTpuuaTeNbHBIMH wWieHaMH. JlocTaTouHble MpU3HAKY]
CXOAMMOCTH PSAJOB C HEOTpHULATENbHbIMH uieHamu. [IpusHaku cpaBHeHus. IlpusHaky
Jlamambepa u Komm. WHTerpampHBI npu3HAK. 3HAKOUEpeAyromuecs psanasl. [Ipu3HaK]
UleitOHna. 3HaKONEpEeMEHHbIE psiIbl. AOCONIOTHAS W YCJIOBHAas CXOIMUMOCTH DSIOB.
CXOUMOCTb, a0COIIOTHAS CXOIMMOCTb M O0JIACTh CXOAMMOCTH ()YHKIIMOHAIBHOI'O Psija.
CTeleHHBIE PpSANbI, WHTEpBaN cxomuMocTu. Psag  Tefinopa. PasnoxeHne OCHOBHBIX
BIIeMEeHTapHBIX GYHKIUH B psg Makiopena. Tpuronomerpuueckue psasl Oypwe. Psaasr @ypobe
METHBIX U HEUETHBIX (PYHKIUI

3aJaqyu

JuddepeHnmansaple ypaBHEHUST MEPBOTO TOPSIKA, Pa3pelleHHBIC OTHOCHUTEIHHO
Mpow3BOAHON. Teopema CyIIECTBOBAHUS W EIMHCTBEHHOCTH. YacTHoe, obmiee, ocoboe
pemenus. JuddepeHnnanbHble YpaBHEHHS C Pa3ACISIONIMMUCA TIEPEeMEHHBIMU. MeTon
pasgeneHus mnepeMeHHbIX. OmHOpoaHBIE AudQepeHIaTbHble YpPaBHCHUS. Y PaBHCHUS,
MPUBOJIUMBIE K OJTHOPOAHBIM. JIMHEWHbIE ypaBHEHUS. MeTo bl UHTETPUPOBAHUS JIMHEHHBIX
ypaBHeHHH. YpaBHeHue bepHymiu. YpaBHeHuS B TOJHBIX  JuddepeHunanax.
[luddepeHnmanbaple  ypaBHEHUST BBICIIUX MOPSAKOB. JIuHelHble AudQepeHInanbHbIe
YPaBHEHHUS BBICIIUX NOPSAKOB. JluddepeHaabHble ypaBHEHUS BBICIIUX ITOPSIIKOB,
MOTTyCKAIONMMX TOHIKEeHWE Topsaka. JIuHelHble oaHOpomHble auddepeHIHatbHbIe
YpaBHEHUS BBICIIETO Topsiaka. JInHelHble HeoHOpOHbIe TU(dEpCHIIMANTBHBIC YPAaBHEHNUS
BBICILIETO TIOPsiAKAa. MeToJ1 Bapualluy MPOU3BOJIBHON MOCTOAHHOW. JIMHEHbIE OTHOPOHBIE
mud pepeHnnaTbHBIC YpaBHEHUS BBICIICTO IOPSAKA C TIOCTOSHHBIME KO3 HUITMEeHTaAMHU.
JluHeliHbIe HEOMHOPOJAHBIC Mu(GEpPCHIMANBHEIC YpaBHEHUS BBICIIETO TOpSAKA ¢
[MOCTOSSHHBIMU ~ KOO(QUIIMEHTAMd W  CHCHHaTbHOH  TpaBod  dYacThio.  CHCTEMBI
imud GepeHnnaIbHBIX ypaBHEHUAN

Tect

TeMbl TecTOBBIX 3amaHuii: DYHKIMH, COCOOBI 3amanus. OO0yacTb ompeaeicHus,
o0nacth 3HaueHnd QyHkuuu. [Ipenen dyHKIMM B Touke, Ha OeckOHEUHOCTH. beckoHEUHO
Mayible ¥ OeckoHeYHO OoJjpme (yHKIUH. [lepBblii U BTOpOW 3aMevareibHbIC MPEEIbl,

CIeICTBUS. Breruncienue npeaciioB ¢ NPUMEHCHUEM SKBUBAJICHTHBLIX OECKOHEYHO MAJIbIX
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BenurH. HenpepbIBHOCTD QyHKIMM B Touke. HempeprlBHOCTH (DYHKIMH Ha MPOMEKYTKE.
Touku pa3peiBa pyHKINH, HX KIaccuuKanms

5.2 KOHTPOJIBHBIE BOITPOCHI JUISI TEKYIIEN
ATTECTALUU OBYYAIOLINXCA
IlepBasi KOHTpPOJIbLHASA TOYKA - B (popme q0oKJIaAa (MHUCBMEHHAasT).
Tembl noknan0B: Tembl TOKIaA0B C Mpe3eHTaluen
. MHoxecTBa. JleiicTBUS HAJl MHOKECTBAMU.
. MeTton MaTeMaTU4e€CKON MHTYKIIUH.
. CBsI3HBIC, TUCKPETHBIE, 3AMKHYThIE, OTKPBIThIE MHOYKECTBA.
. 'paHuUIIBI YUCIIOBBIX MHOKECTB.
. @ynkuuu. O6sacTb onpeneneHus, 00J1acTh 3HaYeHUH, cBOMCTBa. I'padux GpyHKIMH.
. CroiictBa ¢pynkumii. Kommnosumus GyHkiuii.
. ObpatHoe otobpaxenue. Kputepuii o0paruMoctu 0ToOpaxeHusl.
. DneMeHTapHble QYHKIIUH, UX CBOMCTBA U TpaduKy.
. SIBHO, HESIBHO, MapaMEeTPUICCKH 3aJaHHBIC (PYHKITHH.
10. ITocnenoBaTeIbHOCTD, PEAET YUCIOBOM MOCIIEI0BATEILHOCTH.
11. CpoiicTBa cXOoAsSIIMXCs MMOCIEA0BATEILHOCTEH.
12. IlpusHaku cymiectBoBaHus npenena. [IpenenpHblid mepexoj B HEpaBeHCTBAX.
13. beckoHeuHOo OoJbIINE U OECKOHEUHO MAJIbIe MTOCIIE0BATEILHOCTH.
14. TeopeMsl 0 npenesie MOHOTOHHOM MOCIIEI0BATEIHLHOCTH.
15. Briuucienue npeaenos Mocieq0BaTeIbHOCTEH.
16. IlepBeIil 1 BTOPOI 3aMevaTeNIbHBIC TIPEACIIBI (CIIy4ail TUCKPETHOTO apTyMEHTA).
17. Onpenenenue npezena GyHKIIUN BEIMIECTBEHHOTO apryMmeHnTa 1o ['eiine u o Kormm.
['eomeTpuyeckuii cMbICH Tipenena GyHKIIUH.
18. OgnocToponHue npenensl. Kpurepuii cyiectBoBanus mpeaena GyHKIUn yepes
OJIHOCTOpOHHHUE Tipeenbl. CBoWCcTBa mpesena G yHKIUM.
19. BeckoneuHo 6onpiIne u 6eckoHeuHO Maible GyHKIMHU. [Ipenen koMno3uuuu GyHKINN.
Teopembr o mpeaene (ynkmuid. IlepBerii u BTOpOM 3amedarelbHBIC TpeAeNbl (Caydaid
HENPEPBHIBHOI'O apryMEHTa).
20. Onpenenenne HenpepbIBHOCTH PyHKIMK. CBOWCTBA (QDYHKITUNA, HEMTPEPHIBHBIX B TOUKE.
HenpepbIBHOCTH 371eMEHTapHBIX (YHKIIUI.
21. ®yukuuu, HENpepbIBHBIE Ha oTpe3ke. Teopema Beliepiitpacca. Teopema 0 MpoMeKyTOUHOM
3HAYCHUHU.
22. DOKBUBAJICHTHbIE OECKOHEUHO MaJlbIe.
23. IlpousBoanas u quddepennnan. ['eomerpruueckuii U GU3NUECKUNA CMBICI.
24. [lpaBuna BeIUKCICHUS MPOU3BOIHON U nuddepeHIuana.
25. Tabnuma mpou3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIUH.
26. [IpousBoansie u qudGepeHnranbl BEICIIUX TOPSIKOB.
27. OcHoBHBIE Teopembl TudPepeHnranTbHOr0 ncuucieHus: TeopeMbl depma, Pomns, Jlarpanka,
Kommu..

O 00 1IN DN B W~

MeTtoauyeckue peKOMeH Al u:

OO0yuarmuiicss MOXKET TOATOTOBUTE HE O0Jiee MATH TOKJIA0B C Npe3eHTamnueil. Kpurepun onenku
OJTHOTO JIOKJIaJia C TMpe3eHTaluel: 5 0ayioB BBICTABISIETCS OOYYaloOLIeMyCsl, €CIIM OH TEPEUUCIIsieT BCe
CYLIECTBEHHBIE XapaKTEPUCTHUKH OOO3HAUEHHOIO B BOIPOCE INpPEAMETa U BO3MOXKHBIE BapUaHThI
JaNbHEHIIEro Pa3BUTHUS PELICHUS POOJIEMBI, €CIIH 3TO BO3MOXKHO; 4 0aiiyia, eCiM CTyIEHT PacKpbUI TOJIBKO
4acTh OCHOBHBIX IOJIOKEHHUH BOIPOCA, MPOJEMOHCTPHPOBAIl HETOYHOCTh B IIPEACTABICHUSX O IPEIMETe
BoMpoca; 3 Oana, eciM CTyIeHT 0003HaYMII OOIIYI0 TPACKTOPHIO OTBETA, HO HE CMOT KOHKPETU3UPOBATh
OCHOBHBIC KOMIIOHEHTHI; 2 0ajia, eciM CTYAECHT He NMPOJEMOHCTPUPOBAJ 3HAHWH OCHOBHBIX MOHSTHH,
NpeCTaBICHUN 00 U3y4aeMOM IpeIMeTe.

Mertoanyeckue yka3zaHusl [0 HAIMCAHUIO JOKJIa/1a ¢ pe3eHTanuei. TpeOoBaHus, NpelbsaBIseMble
K JIOKJIaJy C IIPE3EHTALMEH:




l. O0bem noknaa He AOJDKEH mpeBblmaTh 5-8 crpanui. [ledats mpomsBoautcs yepe3 1,5
WHTEpBaja, pazMep mpudra 14, ¢ BeipaBHUBaHUEM 110 mrpuHe. JIeBoe mose nmucta 30 MM, mpaBoe — 10 MM,
BepxHee — 20 MM, HIkHee 20 MM. TekceT nomkeH opopMIsThCs ab3aamMmu ¢ oTcTyrnom 1,25 M.

2. Dcce JOMKHO BOCIIPUHUMATHCS KaK €IMHOE 1IeJI0€, HJIes TOJDKHA OBITh SICHOW M TIOHSATHOM.

3. HeoOxomuMo mucath KOPOTKO M SICHO. JCCe HE JOJDKHO COJAEpKATh HUYEro JUIIHETO,
JIOJDKHO BKJTIOUYATh TOJBKO Ty HH(OpMAIUIo, KOTopas HeoOXoauma JjIsl pACKPBITHS BaIlleH MO3UIINH, UIICH.

4, Jlokiian JOMKHO MMETh TPAMOTHOE KOMIIO3WIIMOHHOE IOCTPOEHHE, OBITh JIOTUYHBIM,
YETKHUM TI0 CTPYKTYPE.

5. Kaxp1it ab3an qokIaa JOJKEeH COAepkKaTh TOJIBKO OHY OCHOBHYIO MBICTIb.

6. Jloknmam MOMKEH TIOKasblBaTh, YTO €ro aBTOp 3HAET U OCMBICIICHHO HCIIOJIb3YET
TEOPETUYECKHE MOHSITHUS, TEPMHUHBI, 000OIICHISI, MUPOBO33PEHUECKUE UJICH.

7. Jloknaa MOKEH coleprKaTh YOCAMTENbHYI0 apryMEHTAIlMI0 3asBJICHHOW IO Mpobieme
TIO3ULIUN.

KOHTPOJIbHAS TOYKA - B (JopMe TecTa (MMCbMEHHAast).
TecTnl

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

1 BapuaHT
In(1+x)
1. Ykazatp obnacts onpenenacHuss QyHKIUN Yy = — 7 IBIACTCS MHOKECTBO
1) -1;1) U(L;0)  2) (—o0;1)U (1;+00) 3) (1;0) 4) (-00;00)

2. Yka3arb, kakas u3 QyHKIHUH SBISICTCS YeTHOU
1) f(x) = x*Yx;
2) f(x)=2*"+27%
3) f(x) = Ix| —x;
4) f(x) = x — 5e**/
x%+x-12
Vx—2—v4-x
1)5; 2) 6; 3) 8§; 4)7

3. Ykazarp, ueMy paBeH npeaen GyHKIun lirr%
X—

—5x
. 2
4. YxasaTb, uyeMy paBeH rpejen pynkuuu lim ( )
x—o00 \1+2x

1; 2)0; 3)e’/z; 4) &%/
x+ 4, x < -1
x*2+2, x=-1
1) na; 2) HerT; 3) 3aTpyAHAIOCH OTBETUTD

6. YkazaTb HOMEp HEBEPHOTO YTBEPKACHUS 00 SKBHBAIGHTHOCTH OECKOHEYHO-MaNTBIX (PYHKIIMH
1) sinu~u ; 2) cosu~u ; 3) tgu~u; 4) arctgu~u

7. YkazaTh KOAMYECTBO QYHKIUM, YXOMAMIUX B CYNEPIO3ULAN ()yHKIIHIA

5. Vkasars, sBisgercs i pyakims  f(x) = { HETPEPBIBHON?

y = +/In(sin x3)
1) 4; 2) 3; 3)5; 4) 2.
8. Ykazarp QpyHKIMIO, SKBUBAJIEHTHYIO B TOUke X = 0 QyHKINHN
y=In(x*-3x%+x—4/x + 1)
1) x3 2)Vx 3) -4+/x 4) 0
9. Ykazarh QyHKIHIO, SKBUBAJICHTHYIO HA OECKOHEYHOCTH (PYHKITUH
y=(x*=3x2+x—4Vx+1)

1) x3 2)Vx 3) -4+x 4)0
10. Ykazarp, kKakoe U3 0TOOpakKeHHUH He ABsSETCS (QyHKIIHEH

Dy =x*; 2) y=e*; 3) y=1vx; 4)y = sinx
Kiroun:



2 3 4 6 7 8 9,10
1 2 4 4 1 2 1 3 1
2 BapuaHT
1. Ykazarpb o0nacts onpeneneHust GyHKIUN Y = lni
1) (-00500) 2)[0;1) 3) [1500) 4) [e;0)

2. Yka3aTb, Kakue U3 NpUBEIECHHBIX HUKE BBIPAKEHUM Hel SIBISIFOTCS «HEONPEACIEHHBIMU?
0

D[] 2) [§] 3) [o0-o0] 4)[0o0]

3. 3amucarb yTBEp)KACHUE B MPEAEIbHON Gopme

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

1) lim f(x) =a 2) lim f(x) =a
XX, X—00
3) lim f(x) = o 4) lim f(x) =1
X—Xo X=Xo
4. Yka3zarb, KaKue U3 MepeUNCICHHBIX QYHKIIUHA SBISIIOTCS O€CKOHEYHO MaJIbIMU TIpH X — 0
1) cos 2x ; 2) ctg x/2; 3) tg?x; 4) sin(x + )
5. Yka3arb, Kakue U3 MepeuuciIeHHbIX (PYHKIUHA SBIAIOTCS O€CKOHEYHO OonpImMu ipu x — 0
1) cos 2x ; 2) ctg x/2; 3) tg?x; 4) sin(x + )
6. YxazaTp ycioBHe, COOTBETCTBYIOUIEE TOHITHIO «OKBUBAJICHTHBIC OECKOHEYHO-MaJIbIe»
a(x) a (x)
1) lim =1 2) lim =0
) x-x, B(xX) ) x-x, B(x)
ax) _ . ax)
3) lim == = oo 4) lim
) i X—X, Bl ) x—x, B(x) A
. .1
7. Ykazarh 3HAYEHHUE MPEIENa hrr(g sin -
X—
1o 2)1 3) 4)A
. V1+3x%2-1
8. Yka3arp 3HaueHue npenena lim ———
x—-0 X“+X
1)-1 2) © 3) -3 4) 1,5
9. Ykasarh 3HaYeHHUE Mpeesa lirr}(l - x)tg%
X—
T 2
1)1 2)5 3)~ 4) -0

10. Ykazarb 3HaueHUE npejena
lin(l)(l + 3tg? x)CE X
X—

1e3 2) 1 3) 0 4)e3

Karoun:

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

TunoBble OLlEHOYHbIE MATEPHUAJIBI 110 TeMe 2
Tunosbie BONPOCHI AJis1 MMCbMEHHOT0 ONpoca
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€CJIIn

pl\Y

] N

> X
-3 (8] 7

1) dnst pynkimu, rpaduk KOTOPOH MPEACTABICH Ha PUCYHKE
A) Onpenenutsb THI pa3pbiBa GYHKIIUHA B TOYKE X = —3.
b) Onpenenuth KOIMYECTBO TOUEK pa3pbiBa MEPBOro pojaa
1
2) Onpenenuthb THUI pa3pbiBa QYHKIHMH Y = arctg -
OTBerbI:
1-
A) Touka 6ECKOHEYHOT'O pa3pbIBa BTOPOTO POJIa,
b) B Touke 0 u 7 uMerOTCs pa3pbIBbI IEPBOTO POAa ,
2) B Touke x=0 QyHKIHS TEPIUT HEYCTPAHUMBIN Pa3pbIB MEPBOTO POJA.

Tunosbie OLEHOYHBIE MaTepPHAJIbI IO TeMe 3

Tunosoii Tect mo Teme «/{updepenumanbuoe ncuncieHue GyHKIUN OJHON TepeMEHHON
1 BapuanTt

1. CooTHecTH OTBET Ha BOIIPOC C OJHUM M3 MEPEUUCIECHHBIX BAPUAHTOB :

Bomnpoc: Ykazare Tan acumntotsl rpaduka pynkuun y = In(2x — 3)

1) BepTuKayibHas; 2) HaKJIOHHaf ; 3) ropuzoHTaIbHAs

2. CooTHECTH OTBET Ha BOMPOC C OJTHUM U3 MEPEUUCIICHHBIX BApPHAHTOB :
3x—6

2x-1

Bormpoc: Yka3zars ypaBHeHHE TOPU30HTAIBHON aCUMIITOTHI rpaduka PyHKIUN Y =
Dy=1,; 2) y=0,5; 3) y=15

3. CooTHECTH OTBET HA BOIPOC C OJHUM M3 NIEPEUUCICHHBIX BAPUAHTOB :

Bompoc: Yka3are yciioBue BRITYKIOCTH (DYHKITUU B TOUKE X = X,

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

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

Bonpoc: Vkaszats Tun 3aganus ynkuun — x2 + y? = 1:

1) ssBHOE 3a/1aHME;

2) HesIBHOE 3aJ]aHUE;

3) nmapameTpuyecKoe 3aaHue.

5. CooTHecTu OTBET 3aJja4M C OJHUM U3 EPEUUCICHHBIX BAPUAHTOB :

3amaua: OnpeaenuTs JIUITHANA BapuaHT HOpMYITbI

D) df =f'(0)dx 2) df =f'()Ax  3) df =df(x) 4) df =[f"(x)
6. . CooTHecTH OTBET 3a/1a4M C OJTHUM U3 MIEPEUNCIICHHBIX BAPUAHTOB :

3amava: Yka3arh TOUKY, B KOTOpoil st QyHKIMHU Y = |x + 1| He cyliecTByeT mponu3BoIHAasI

Ho 2) 1 3) -1 4) pynkuus Bcrony auddepeHnupyema.

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) (-o05-1); 2) (-152); 3) (2; +); 4) (—=o0; =1)U(2; +0)
9. CoOTHECTH OTBET Ha BOIIPOC C OJHUM M3 IEPEYHCICHHBIX BAPHAHTOB
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Bomnpoc: Jluneapuzanust GyHKIUH - 3TO:

1) 3amena ¢pyHkuum Ha ee qudPepeHmnmar;

2) 3ameHa (DYHKIIMH Ha €€ KacaTeIbHYIO;

3) 3ameHa (PyHKIIMU Ha €€ TPOU3BOIHYIO ;

4) 3ameHa (hyHKIIMM HA XOPAY, CTATUBAIOUIYIO KOHIIBI rpaduka QyHKIHNH .
10. CooTHecTH OTBET HA BONPOC C OAHUM U3 NIEPEUUCIICHHBIX BAPUAHTOB

Bonpoc: Berunciuts 3Ha4eHUE npeesna, IpUMEeHUB paBuiio Jlonurans
sinx — arctg x

lim >
x—0 X
Karoun:
1 2 3 4 5 6 7 8 910
1 3 1 2 4 3 2 4 2

Bapmuanr 2
1. CooTHecTH OTBET Ha BOIIPOC C OJHUM M3 MEPEUUCICHHBIX BAPUAHTOB :
Bompoc: Kakoe u3 HmxkenepeuncieHHbIX MPeI0KESHUN OTpeIeNiieT TPOU3BOAHYIO (DYHKIIHIO
(kKorza mpupaIieHue apryMeHTa CTPEMHUTCS K HYJIIO)

1) OrtHomureHne npupaneHus GYHKIUA K PUPAIICHUIO apryMeHTa

2) [Ipenen oTHoMICHNUS (HYHKITUY K MPUPAIICHUIO apTyMEHTa

3) OrtHomrenne GPyHKITNH K TIPEeTy apryMeHTa

4) OrtHomrenue npeaena GyHKIAA K apryMEHTY

5) [Ipenen oTHOIICHNS MpHUpaIleHus: (YHKIIUY K IPUPAIIECHUIO apryMeHTa

2. CooTHeCTH OTBET Ha BOIIPOC C OAHUM M3 NEPEUUCICHHBIX BAPHAHTOB!
Bomnpoc: [IpousBoanas oOpaTHON (GyHKINK paBHA
1) e 2) -— 4) —
X1t xly Vi xly
3. CooTHECTH OTBET Ha BOMPOC C OJJHUM M3 IIEPEUNCIICHHBIX BAPHAHTOB :
Bonpoc: YcnoBue  f(x,)=f(x), eciaun x,<x COOTBETCTBYET (DYHKLHHU, KOTOpast
1) Bo3pacraer;
2) He yObIBacT;
3) He BO3pacTacerT;
4) yObIBaeT.
4. Ykazarpb JuniHee
Bompoc:  £°(x0)=0, ecnu:
1) Xo— Touka 3KCTpeMyMa
2) f(x)=0
3) f(x)=const
4) df(x)>0
5. CooTHecTH OTBET 3324 C OJTHUM M3 IIEPEUUCICHHBIX BAPHAHTOB :
3anaya: [IpousBonnas pynkuun xy = e*”  paBHa

Xe

y—ye*y ) y—ye*y yeXYx—eXV yeXYx—eXV
) xeXxy—x ) - xeXy—x 3) x2 4 - x2
6. . CooTHecTH OTBET 3a/1a4M C OJTHUM U3 [IEPEUNCIICHHBIX BAPUAHTOB :
3amaua: [IpousBogHas GyHKIHH {y = sint paBHa
X = cost
1) — 2) ———  3) tgt 4)- cta t

sint cost
7. YKaxxuTe JTUnIgee

Bomnpoc: Ecnu Touka x, — Touka neperuda rpaduka GyHKIUH, TO

1) £(x0)=0 u £(x)<0 B OKpECTHOCTH TOYKH X,

2) °(xo)=0 u f’(x)>0 B OKPECTHOCTHU TOYKH X,

3) °(x0)=0 u f’(x)=0 B OKPECTHOCTH TOUYKH X,

8. Vkaxwure, mpu KakoM yCIIOBUU IpsiMast Y = kx + b sSBJsieTCsl HAKIIOHHOW aCUMIITOTOM
rpadguka QyHKINU:

12



1) hm =k hm [f(x) —kx]=b

2)k f?(xo) n b= f(x,)
3) lim 22 = & lim[f'® — kx] = b

x—oo X X—00
4) HeT BEpHOTO OTBETA
9. CooTHecTH OTBET 33J]a41 C OJJTHUM U3 IEPEUUCIICHHBIX BApUAHTOB :
3anaua: Haiitu npomesxyTku Bo3pacTanus GpyHkmuu y = x% — 3x + 2
I)x€ER
2) (-0;11U[2; +0)
3) (1,5; +o0)
4) (-0, 1U(2; +o0)

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

2
. x2-3x+2
1) lim —;
x—oo X°-1

Z
—3x+2
2) lim ——
x-1 Xx°—1

smx
3) lim
x—-0 X
sinx—arctgx
4) lim —————
x-0 X

Kuaroun:

1 2 3

=
=)
|
o

10

5 4 2

~
—_
~
(8]
—_
(8]

KonTpoJuabsnasi pabora no teme 3

Bapuant Ne 1
1. Haiitu nipenensi:

a) lim YAHX — Vitx® Vitx —V1+x2
x—0 Vi+x — 1
tg mx
6) lim -2
x— =2 X+2
. (2x+3\ ¥t
B) lim
x—oo \2x+1
1
2. UccnenoBaTh Ha HEMPEPHIBHOCTh QYHKIHIO Y = —

xX—2
[TocTpouTh cxeMaTH4HO rpaduK 3TOM QYHKIIUHA B OKPECTHOCTH TOYKH X = 2.
3. Haiitu &y :
dx
a) y = etgzx/:’;/;
6)y = [In(x + 1]**
B) COSX + COSY = xy
4. CocTaBUTh ypaBHEHHUE KacaTeJIbHOW U HOPMAJIM K KPUBOH, 3aJJaHHON ITapaMeTpUUECKUMU
YPaBHECHHUSMH:
y =a(l —cost)

{x = a(t —sint)

B TouKe ¢ mapamerpom t = "/,

Bapuant Ne 2
1. Haittu nipenensi:
lim V3+x+x2—V9-2x+x2
a) x—>2 x2—-3x+2

13



sin(x+h)— sinx

6) lim
h—0
. x2-1 xt
B) 9}1—{120( x2 )

2. Jlana ¢pyHKIMSA
x+1, x<1

X) =
f () {B—axz, x>1
[Ipu kakoMm BIOOpE uKcaa a GyHKIUS OyAeT HETIPEPhIBHOM?
[octpouTts rpaduk 3T0M PyHKINH.
d
3. Haittu = -
dx

— 1+Vx2+1
a)y = n—-—

0) y = (cosx)™9*
B)e*siny —eYcosx =0
4. Insa dbyHKumMu y = Varcsin x HaiTi dy U BBIYUCITUTH €T0 TIPH X = %I/I Ax = 0,003

Bapuant Ne 3
1. Haittu nipenensi:
. V1+3x2 -1
a) lim ———
x—0 x2+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 <

[octpouth cxemMaTnyHo rpauk TOH PYHKIUU B OKPECTHOCTH TOUKU X = 0

d
3. Haiitu & :
dx

_ 2x ex4+1
a)y = arctge“* +In T
6)y = (tgx)"™
B) y* = x*
4. [Ins pyHKIIUM, 3aJaHHOH MMapaMeTpUYECKUMH yPaBHECHUSMU
x = t?
£3
——t
3
Haitu dy mpu t = 3 udx = 0,06
Bapuant Ne 4

1. Haittu nipenensi:
x?>—(a+1)x+a

a) lim
) x-»a  x3-a3
. 1—sin§
0) lim
x> T—X
: x+2\*
B) lim (—)
X—00 X

1
2. UccnenoBath Ha HEMPEPBIBHOCTh QYHKIHIO Y = €x+1

[TocTpouTh cxeMaTHyHO rpaduk 3TON QYHKIIMHA B OKPECTHOCTH TOYKH X = —1
. dy
3. Haittn —:
dx

14



a)y = ’1+tg(x+§)

6)y = x2e*’ sin5x

B) 2ylny = x

4. Haitti mpuGmmkeHHOE 3HAYCHHE MpUpanieHuss GyHKIUH Y = tgx Mpu U3MEHEHUH X oT 45° no
45°6'

Bapuant Ne §
1. Haiitu nipenensi:

. 1 3
a) lim (7 — 1

6) lim 1-2cosx

x—»E m—3x
3

)

1
) lim (L2 )7
x—0 \COS 2x
2. UccnenoBaTh Ha HEMPEPHIBHOCTDH (DYHKITHIO
1,x>0
signx =131 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. Beruncnuts 3HaueHue auddepenunana GyHkuun y =

60°10’

——— npu u3MeHeHuu x ot 60° o
1—-cosx

Tunosblie OLEHOYHBIE MATEPHUAJIBI IO TeMe 4
Tunosoii Tect

1 BapuaHT

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

2. OnpenenuTs 3HaYeHue NoaHoro audepennmana ynkuun z = eX~2Y g rouke Mo(0;0), ecnu
Ax =01 ; Ay=0,2.

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

4. CooTHECTH OTBET Ha BOMPOC C OJJHUM U3 MEPEUUCICHHBIX BAPUAHTOB :

Bonpoc: Ykazare ycnoBus ais onpeaeneHuss MakcuMyMa QyHKIUU ABYX MepEMEHHBIX:

1) ['eccennan B cTaliMOHAPHOM TOYKE IMTOJIOKHUTENIEH;
2) I'eccennan B cTallMOHAPHOM TOYKE OTPULIATENIEH;
3) I'eccennan B cranroHapHoi Touke paseH 0.

5.. CooTHecTH OTBET HAa BOIIPOC C OAHUM U3 IIEPEUNUCICHHBIX BAPUAHTOB :

Bomnpoc: Ykazare ycinoBue onpezieeHus yCIOBHOTO MUHUMYMa (YHKIIUH JIBYX TIEPEMEHHBIX:
2 2 2 _ I g1 o

)d*F>0 2)d*F<0 3)d°F=0 4)f,=f =0

6. CooTHECTH OTBET Ha BONPOC C OJTHUM U3 NIEPEUUCIICHHBIX BAPUAHTOB :

Bomnpoc: Yka3zaTe nuilHee CBOWCTBO I'PAIUEHTA:

1) MOKAa3bIBACT HAMPABJICHHE HAMCKOPEUIIIETo pocTa (GyHKITUH;

2) HaIIpaBJIeH 110 HOpMaJIH;

3) MPOM3BOJHAS 1O HANpPAaBIECHUIO paBHA CKAJIIPHOMY MPOM3BEACHUIO TpaJHEeHTa Ha OPT
HATPaBIICHUS;

15



4) eciu grand f(M,) = 0, To Mo — TOUKa 9KCTpEMyMa.
7. YKazarb BTOPYIO CMEUIaHHYIO TPOU3BOAHYIO

2r af 0%f
Do 2) dy? 3) axdy 4
8. Ykazarp yciaoBUe TOUKH pa3pbiBa BTOPOIo poja
D lim f(x,y) # f (X0, o)

(x,¥)~(x0,Y0)
2) dim f(x,y) @

(x,y)~(x0,Y0)

3 li , =+
) (x,y)ir(r;o,yo)f(x y) @

9. BBIUMCIUTH IPOU3BECHUE a0CIIUCCH] U OPAMHATHI CTALIMOHAPHON TOUKU 111 GPYHKLUU Z =

d?f
dxdy

xy? —4x — 8y

o ., 02
10. Yka3arb 3HaYeHUE YaCTHOU MPOU3BOIHOM 6_x]; €CJIM U3BECTHO, UTO

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

1) 6xy? 2) 12x%y 3) 2x3 4) 6x2y
Kirouu:
1 3 4 6 8 9110
-10,1 5 2 1 4 2|16 1
0,32
Bapmuanr 2
1. CooTHeCTH OTBET Ha BOIPOC C OJJHUM U3 NIEPEYHUCICHHBIX BAPUAHTOB :
Bompoc: wactHas mpousBogHast GYHKIIMH B TOUYKE — 3TO
1) bynkus 2) uucno 3) BekTOp 4) matpuiia

2. Ykasarb (popMyily 4aCTHOM MPOU3BOJHONM HEABHO 3amanHoi ¢pyukiuu F(x,y,z) = 0 mo

NIEPEMEHHOM X

0F OF 0F OF OF OF
n-1 el i . Il
1)71x 2) ox " oz 3) ox " 0z ’ 4) 0z " ox

3. Yka3zaTh, KakoMy IIOBE/ICHUIO (DYHKIIMU COOTBETCTBYET YCIOBHE: NMPOU3BOIHAS IO

HaIpaBJICHUIO OOJIbIIE HYIIS

1) Bo3pacraer;

2) He yObIBaeT;

3) He BO3pacTaeT;

4) yObIBaerT.

4. CooTHECTH OTBET Ha BOIMPOC C OJTHUM U3 NMEPEUUCIICHHBIX BApPHAHTOB :
Bomnpoc: I'paauenT QpyHKIuM — 310:

1) bynkmus 2) uucno 3) BekTOp 4) matpuiia
5. CooTHecTH OTBET Ha BOIIPOC C OJTHUM M3 MPEIOKEHHBIX BAPUAHTOB
Bompoc: ['eomerpudeckuii cmbici quddepennuana GyHKIIUN B TOUYKE — ITO

1) mpupamieHue opauHaThl QyHKIIHH

2) mpupalieHre anmInKaThl KacaTeIbHON

3) mpupaineHue anmIuKaThl QYHKIUU

4) mpuparnieHue OpAuHATHI KacaTeIbHOU

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

3HAYCHHC:

1) opt ocu OX 2) opt ocu OY 3) opt ocu OZ 4) rpaaueHT QyHKIUN
7. YKazarh 3HaYCHUE CMEIIAaHHOMW MPOU3BOIHON BTOPOTO MOPsIAKA A1 PYHKIUU Z = e
1) er—3y 2) _ger—3y 3) zer—3y 4) _662x—3y

8.. Vkasarhb 3Hauenue nupdepenuunana Gynkuun z = x%y3 — x + y? B Touke Mo (-1,1), ecin

2x—3y

Ax =0,1; Ay =0,05.

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

9. CooTHecTH OTBET Ha BOIPOC C OJHUM M3 BApUAHTOB OTBETOB
16
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Bonpoc: [l pyHKIINMK IBYX IEPEMEHHBIX yYCIOBHE MOJIOKUTEIFHOTO TeCCUHIAHA SIBIISICTCS:
1) HEOOXOAMMBIM

2) A0CTaTOYHBIM

3) HEOOXOAMMBIM U TOCTATOYHBIM

10. .. CooTHECTH pelIeHNE 3a]a4l C OJJHUM M3 BapUAHTOB OTBETOB

3amaua: HaiiTi mpomn3BogHyto o Hanpasiennto [ = {3; 4} ¢ynxmun z = xy? — 2x%y B Touke

M(1,1).
Kioun:
1 2 3 4 5 6 7 8 910
2 3 1 3 2 4 4 3 2 1
KonTpoasHnas padora mno reme 4
Bapuanr 1
1. Haiitu rpanuenT u ero Benuuuny B Touke M(3;4) g dynkuun z = x — 3y + /3xy
2. HaiiTn npuOimkeHHOe 3HaYeHre QYHKIIUH 1,02301
3. Bbruncauthb % ecmn z = Insin(3x + wy); {;Zgzt
4 HaiiTn NOKaNbHBIH SKCTpeMyM QYHKIUN z =3x%y —x3 —y*
o o z=x%+y2
5. HaiiTu yClOBHBIN SKCTpEMYM xy_,
23
Bapuanr 2
1. HaiitTi mpon3BOIHYIO IO HAPABJICHUIO BEKTOpa MN nns byHKIIH z = x3y? B Touke M(1;-1),
ecau N(0;1).
2. Haiitu npubnmxeHHoe 3HaYeHNe PYHKIINU In(1-0,1+0,22)
xz —xyz
3. Boraucmuts 2 ecrmz =e ¥ x=int
dt y
4.HaiiTi 1OKambHBIN 3KCTpeMyM (PYHKIIUU z = 6xy — 3x?
o o Z=2x+3y
5. Haiity yCIOBHBIN 3KCTpEMYM X ty?=1
Bapuanr 3
1. Haiiti rpagreHT 1 ero BeMuuHy B Touke M(e;1) mis pyHKImun z = In(xy?)
2. HaiiTn npuOnmkeHHOe 3HaYeHre QYHKIUK (2,01)v395
dz _ .2 ng
3. Beraucmuts — ecmn  z = sin“(3x — 4y); {yzu,,
4 HaliTu JTOKaIbHBIN SKCTPeMYM (QYHKIMH z=(x+2)*+ (y—1)*
. . z=x*+y*
5. HaiiTu yClOBHBIN SKCTpEMYM { +y=4 (x,y20)
Bapuant 4
1. HaiiTi MpOM3BOIHYIO MO HAMIPABICHUIO BEKTOpa | = {% ; ?} JUTst QYHKITAA z = xy - e**Y B Touke
M(0;1).
2. HaiiTi npuOarmKeHHOE 3HaUCHUE QYHKIIMN J(4,05)2 + (2,93)2
3. Beraucnutsb z—i eecn z= xY Goitsy
4 HaiiTi JTOKaJIbHBIH SKCTpEMYM QYHKIIUH z=vy%x —yx? —3xy+2
5. HaliTu yCJIOBHBIN SKCTPEMYM Ziti]
x y
Bapuant 5

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

2. HaiiTn npuOivmkeHHOe 3HaYeHre QYHKIIUH 2,981.01
17



0z =
3. BelunciIuTh -~ etz = +/x3 — 2xy?; {i_ﬁ”

v
4 HaliTn JOKaIbHBIN SKCTPeMYM ()YHKIIMH z = 2x3 — xy?+5x% + y?
5. HaiiTy ycJIOBHBIN SKCTpEMYM 222xty
: y peMy x2+y?=5
BapuanT 6
— N2
1. Haiiti mpon3BOJHYIO MO HaTpaBiaeHUIO BekTopa | = {2; —1} misa dpyrkuuu z= xx;' B
touke M(1;1).
2. Haiitu npubnmxeHHoe 3HaueHue QyHKIIUN tg43 ° - sin29°
0z _ X . ¢Xx=u+3v
3. Beunciurh o ecnmu  zZ = ln; ; {y=u-v2
4 HaiiTi JTOKaJIbHBIA SKCTpEMYM QYHKIIUH z=2y3+x*y+5y*+x* -1
. . z=x%+y%—xy+x+y-8
5. Haiitu yCIIOBHBIN 3KCTpEMYM {x_yz 4
Bapuanr 7
N T R x3
1. HaiitTi mpon3BOIHYIO TTO HAMPaBJICHHUIO BekTopa | = 2T — j it pyHKIIMH Z = B TOUKE
M(1;2).
. 0,01
2. Haiftu nmpubmmkeHHoe 3HaYeHHE QyHKITUN arctg (Tl)
) ,
0z X=4u+-
— — 2 2. 2
3. Beruucnuts " €CIN Z = /X% + y%; {y=2u_v
4 HaiiTi JTOKaJIbHBIA SKCTpEMYM QYHKIIUH z=x?+xy% + 6xy
5 Haii o Z=2Xy
. Haiftu ycioBHBIN SKCTpeMyM {2x+3y-5=0
Bapuant 8
1. HaiiTu rpalM€HT U €ro BEIMYNHY B TOUKE M(4;%) TSt QYHKIIAH z = x?sin(xy)
2. Haiitu npubnmxeHHoe 3HaueHue QyHKIUN arcsin(0,48+0,47)
0z _ X, x=5u+3v
3. Beraucmuts —— eclun  Z = arccos7; {y=2v°
4 HaliTu JOKaIbHBIN SKCTPEMYM (DYHKIMH z=x%+2xy—y?+6x—10y —2
5. HaiiTu yci0BHBII 3KCTpEMYM {9251;(,3;3
Bapuant 9
1. Haiitu rpanuenT u ero BenuuuHy B Touke M(3;4) ans pyHKIUU zZ= ,/x%+y?
2. Haiftn npuGimkeHHoe 3HaYeHHE QYyHKITUN #3801
0z _ - 2\ . X:et
3. Beruncaurs Y ecnmu  z = arcsin(xy*); {y=%
4 HaiiTi JTOKaJIbHBIH SKCTpEMYM QYHKIIUH z = 3xy? —y3 —x?
5 Haii . 72=2x%+3y?
. HaliTu ycnoBHbI 3kcTpeMyM {iy=1 (%y>0)
BapuanTt 10
1. Haiitu mpou3BOHYIO IO HampasieHuto Bekropa MN st pyHKIuu z = x2+y? - x B TOuKe
M(1;2), eciiu N(3;0).
2. Hatitn npu0imkeHHOe 3HaYCHUE PYHKITHH V1,02 - (0,97)
3. Beraucuts o ecmn z = Insin—= {x=3t2
’ dt N y=vtZ+1
4 HaliTu JTOKaIbHBIN SKCTPeMyM (DYHKIMH z=x*—-2x+y*—-2y+6
5. Hai i A
. HaliTu ycioBHbI akcTpeMyM {3x=y=1

Tunosble OLICHOYHBbIE MATEPHAJBI 110 TeMe S
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KonTposbHasi pabGora mo teme S
1 BapuanT

dx
’ fsinZ(Bx—S)
2. fx265x3dx

'IVEI_+V_
f 2x+5

3x2+11x+2

5.vx Inx dx
6. [ _dx

x3+x2-2x

7. f COS°X iy

sin% x

2 BapuaHT
dx

5—2x?
2. [ x sin®xdx

(1+x)
3. f1+\7_d

f (1-3x)dx
Vax?+9x+1
5. [arccos x dx

2x% — 4
j(x—l)(x+2)(x2+2x+10)
.fCOS xdx

sinx

3 BapuaHT

l_f dx

sin2 3x cos? 3x)
f (1+x)2
14x2

3. f 1—xdx

4 =
5. [(x—3)cosxdx
f (2x+3)dx

(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.jxln(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.fV4—x3dx

(5+2x)dx
4. f\/4x 3—x2

5 flnx
(x -3)dx
6. fx3—2x2+2x—4

7. [ ctg3xdx
6 BapnaHT
L f\/337x

2 f dx

(1-x%)

dx
3
f (3x+1)dx

x2+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

COS x+3cosx—2
[oxt3cosa2 g

cos2 x

x*dx
2. f \/ 3x5+7

dx
f (1+x)Vx
12+x
4. f5+4x x2
5.f arcsin x dx
3x%4+2x+1

7. [ sin* x dx

8 BapuanT
x2-9
=
x<—8
[ e* arctan e*dx

[V9+x2dx
5-2x
fm
[(x = 3) cos2x dx
x*+5x+1
| ey dx

[ cos® x dx

A G o A o

TunoBble OLIEHOYHbIE MATEPHUAJIBI 110 TeMe 6
Tunosoii Tect

1 BapuaHrt
1. VYKaxuTe psall, HE SBISAIOIINNCS 3HAKOIIEPEMEHHBIM

1) Z‘T;:l anl an 2 O
20



2). Yn=1Qn, a, €R

3) Xn=1(=D"ay, ap 20

4). Y=o Un (%)

2. Yxaxute Tun psaa Teinopa:

1) 3HaKOTIEpEMEHHBIH PsIJT

2) psia C MOJOXKUTEIIbHBIMU YWICHAMU

3) 3HaKOYEPEAYIOIIHICS PsIT

4) cTenieHHOU psij

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

DIIpuznak Janambepa

2)[Ipuznak Jleitbnuia

3)PanuxanpHbiii npuzHak Ko

4)1uterpanbHblii npusHak Komm

5)lima, =0

n—-oo

4. Yxaxurte tin psga Oypbe:

1) 3HaKONEpEMEHHBIN P

2) psI ¢ IOJIOKHUTETHHBIMH YWICHAMH

3) 3HaKOYepeAYIOLIUICS P

4) GyHKIIMOHATBHBIA PsIJT

5. VkaxuTe NpaBUIbHBIA BapuaHT : ECiu U1t CTENEHHOTO psifaa Y,—q Cp(x — 1/2)™ paanyc
CXOJIUMOCTU R=2, TO , TO B TOUKE X=-1 PsIa:

1) cxonutcst abCOIOTHO;

2) pacXoJIuTcs,

3) cxomutcs yCI0BHO

4) MOXET CXOJUTHCS W PACXOIUTHCS.

o o 4n
6. BeruuciauTe TpETHH WICH psiaa  )p,—q ey

1) -0,0625

2) -3

3) 3

4) 0,0625

7. Ykazarb HOMepa CXOJALUIUXCS PsIOB

D Xe,(-D" 3) Teas
2) Ty T (-1 4) i1

_on\2n
8. VYkasaTe pagmyc CXOOUMOCTH psiia  Yip—q - nz')
no 2y 1 3) -1 4) ©
1 1 1

9. VkazaTh (QyHKIIHIO, COOTBETCTBYOMIYIO psiay 1 + o (x—1)+ % (x—1%+ p (x—13+ -
1)e*
2) ex—l
3)In(1+x)
)sin(x — 1);

x2n

10. YkazaTb HHTEPBAJ CXOAUMOCTH PAld  Dpeo g

1) x=0 2) xER 3) (-151) 4) [-1;1].
Kiaroun:

1 3 6 7 10

[\°]
E ™S
R
o

3 41134 4 1 41234 4 2

Bapuanr 2
1. Ykaxute psll, HE ABJISIOMIUICS 3HAKOIIEPEMEHHBIM
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D3+5+7+9+---..
2)3—5+7—-9+ -
3)3 + 5-7+9+.....
43 —-5—-7—-9+ -
2. VkaxuTe, KaKoi MpU3HAK UCIIOJIb3YETCs ISl HCCIIEAOBAHUS 3HAKOUEPEIYIOIIUXCS PSIIOB
1) Ilpuznak lanamGepa
2) PapukanpHbnii npuzHak Ko
3) UnTterpanbublil npuszHak Komm
4) Ilpusnak JleriOnua
3. YkaxuTe, KaKo# MPU3HAK JTy4Illie IPUMEHHUTD JUIsl UCCISIOBAHUS CXOANMOCTH psija
o (ﬂ)"
n=1 2n2

D)IIpusnak [Jamambepa
2)[Ipuznak Jleitbnuna
3)PanuxansHbiif npusHak Ko
4)1nTerpansublii npu3Hak Korm
5)IIpusHak cpaBHEHHUS
4. YkaxuTe ycloBue, sBistoieecs HeoOX0IMMbIM JUTsl pa3iokeHust GQyHKIUH B psaa MakiiopeHa
1) nepuoAUYHOCTH
2) HEeTIPEPBHIBHOCTH
3) 6eckoneuHO-AH( G epeHIupyeMast
4) Bce mepeynCIeHHbIE YCIOBUS
5. VYkaxuTe npaBUIbHBIC BApUaHT : ECIIM CTEMEHHOM PAM Y.p—q C, X CXOAUTCS B TOYKE 8, TO B

TOYkKe x=3 psiA:
1) cxoguTcst abCOMIOTHO;
2) pacXoJIuTcs;
3) cXOoauTCsl YCIOBHO.
4) MOXKET CXOIUTHCS UITU PACXOTUTHCS.

(=3)"

3n

6. Ykaxurte BUJ 3-T0 WieHa psiia Y-
1) -0,0625

2) -3

3) 3

4) 0,0625

7. YKa3arb pacxoasIuncs psajg

D) Y 3) Tram

2) 35 4 5,2

8. Vkasarh paauyc CXOAUMOCTH psima  Ypeq ! X™

Ho 2) 1 3) -1 4)

9. Vkasarh muHee: JI1s pasznoxenus QyHKIUHM Y = Sinx? Hcronbp30Bacs :
1) crenenHou psia

2) psan Teitnopa

3) pan Maxknopena

4) 9UCTIOBOM PSI;

x2n
10. Yka3aTb 00J1aCTh CXOJUMOCTH P Do pvoys

1) x=0 2) xER 3) (-151) 4) [-1;1].
Karoun:

1 2 3 4 5 6 8 9110

1 4 3 3 1 2 1 1 4 3

KonTpoasHnasi padora mno teme 6
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1 BapuaHT

o o 3M(x+a)™
1. Haiiti 06;1acTh CXOAMMOCTH psifia Y=o

v2n+1
2. Ioap3ysack paznoxxkeHueM (GyHKIMU B Pl MakiopeHa, BBIYUCIUTD Mpees

kn(1 — x) — sinx

lim >
x—0 X
3. Beryuciurh HpH6HH)I<eHHO OHpG,Z[GJIGHHBIﬁ HHTETpall, UCHOJb3Ys Pa3I0KEeHUE

NOJBIHTETpaNbHON PpyHKIIMHU B psigi MakiopeHa. OrpaHUYUTHCS ABYMS Wi€HAMU paja.

0,5
f cosx?dx
0
2 BADHAHT
o o nx=-2)"
1. HaiiTu o6sacTh CXOAMMOCTH psija Ym0 T

21 (n2+1)
2. IMonw3ysick pasznoxkeHrueM GYHKIHUH B psiji MakJIOpeHa, BBIYUCIUTH TIPeIes
arctgx — sinx

lim 3
x—0 X
3. Beraucnuth npubInKEHHO ONPEACIICHHBI HHTETPall, HCTIONB3Ys Pa3IOKCHUE

HOJBIHTErpaIbHON (GYHKIUU B psig MakinopeHa. OrpaHUUUThCS IBYMS WICHAMU paja.
0,1

e -1
[eoot,
X

0
3 BapuaHT

. o  Vn+i(x+1)2n-1
1. HaiiTi o6sacTh CXOAMMOCTH psija o W
2. IMonw3ysich pasznoxxkeHrueM GYHKIHUH B psii MakJIopeHa, BBIYUCIUTH TPeIes

x%e ™ — sinx?

lim
x—0 5x3
3. BbUucauTh NpuOIMKEHHO ONpeAeTICHHBIN HHTETPall, UCTIOIb3Ys pa3lioKeHNe

MOJBIHTETpaNbHON PpyHKIIMU B psii MakiopeHa. OrpaHUYUTHCS ABYMS 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 ————

qgn 3‘/713
2. IMoab3ysck paznokeHreM QyHKIMH B sl MakIopeHa, BEIYUCIUTD MPE/Ie
_ sinx —In(1 + 2x)
lim >
x—0 2x
3. BeruucauTh NpUOIMKEHHO ONPECICHHBIN HHTETPal, UCTIOb3Ys PA3IOKEHHE

MOJBIHTETpaNbHON PpyHKIMHU B psigi MakiopeHa. OrpaHUYUTHCS ABYMS Wi€HAMU paja.
03

arctggx
f 99 d
x

X

0

WNHCTpyKITUs 110 BBITIOJHEHUIO. BeIOpaTh 01MH MpaBUIbHBIA OTBET

Kputepun oneHuBaHus: * 5 0aUIOB BBICTABIISCTCS, €CJIM OOYJAIOIIUNICS OTBETHII MPABIIILHO HA
100-85% 3amanwuii TecTa; * 4 6ayia BBICTABIISCTCS, €CIIM 00yJaromuiics oTBeTHII Ha 84-69 % 3amanwmii; * 3
Oasia BBICTABIIICTCS, €clU oOydJaromumiics oTBeTusl Ha 68-50% 3amanuii; 2 0ajuia BBICTABISETCS, €CIH
oOyyJaronuiics OTBETUI MeHee, ueM Ha 50 % 3agaHuid.

KonTpoabHas Touka B gopme KoJIOKBUYMA (YCTHAs).
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Bonpocs! 1151 KOJUI0KBUyMa

[Iporpamma komnokBuyma «lIpenenst GyHKITHI»

I. Teopetnueckuit Bonpoc

1. ITousitue MHOXkecTBa. OCHOBHBIE YMCIOBBIE MHOKECTBA: OTPE30K, MHTEPBAJI, MOJTYUHTEPBAI.
AOcomoTHas BETMYMHA IEHCTBUTEIBHOTO yncia. OKpecTHOCTh TOUKH. [IprmMepsl.

2. JleiictBuTenbHass (PyHKIUS NEWCTBUTENIBHOTO TmepeMeHHoro. I'paduk (yHkimu. MHOKECTBO
3HaYeHU! PYHKINU.

Cnoco6nr 3amanust pynkiuu. Kiaccudukammss OCHOBHBIX dJieMEHTapHbIX (yHKIui. OOmme
CBOWCTBA (PYHKIIUU:

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

3. Yucnosas nocnenoBarenbHOCTh. OnpeaeneHne KOHEYHOTo Mpeiesa MociIe0BaTeIbHOCTH, €T0
reoMeTpUUecKUid cMbIci. beckoHeuHble mpenensl MocieAoBaTeNbHOCTUH. TeopemMa O €AMHCTBEHHOCTH
IpeJiena MociIeJ0BaTeIbHOCTH; TEOpEMa CYIIIECTBOBAHHUS MIPE/IETA TOCIIE10BATENBHOCTH.

4. Tlonatue mpenena (QyHKIMH, €T0 TEOMETPUUECKHH CMBICA. Teopema 00 OTpaHUYECHHOCTH
(GyHKIMY, UMEIONIeH KOHEYHBIH MpeJie.

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

6. Teopemsl 0 ipezienie CyMMBI, IPOU3BEICHHS, YacTHOTO. [Ipeiennbl 3eMeHTapHbIX (QYHKINH.

7. Onpenenenus npeneaoB GyHKIUHA ¢ TEOMETPUUECKON WILTFOCTPAITUEH.

8. beckoneuno Gompine GyHKIUU. TeopeMbl 0 0eCKOHEYHO OONBIINX (PYHKIUAX.

9. Ilpenensl 11€710M parmoHATBHOM (PYHKITUU TTPH X—a U X—=+00. [IpuMepsl.

10. Ipenensl qpoOHO panMoHaTLHON (GYHKINHU MPU X—a U X—+00. [IpuMephl.

11. Teopema o coxpanenuu (GyHKIHEH 3HAKa CBOETO Ipejesia; TeopeMa O Mepexojie K mpeueny B
HEpPaBEHCTBE; TEOpPEMa O Mpe/elie MPOMEXYTOUHON (HYHKIUN

12. Ilpenensl TpuroHOMeTpUYeCKUX (GyHKIMNA. [IepBoIii 3aMedaTebHBIA TIPEACII, CICICTBHS HX
Hero. [Ipumepsl.

13. Ilpenen nmokazatenpHOU PyHKIMU. [ToHATHE TTOKAa3aTENbHO-CTENEHHON (yHKIMH. Teopema o
npenene IMOKa3aTeNbHOCTEICHHON (QyHKIUU. Buapl HeompeneneHHOCTEH B ciydae IOKa3aTENbHO-
creneHHol ¢pyHKkmu. BTopoit 3ameuaTenbHbIi npeaen. [Ipumepsi.

14. Ipenen norapudmuyeckoit pynkuuu. [Ipumeps.

15. Tpetuii 3ameuarenbHbIi peaen. YeTBEPThIN 3aMeyaTeIbHbIA MPEIed.

Komnoksuym «Heonpenen€Hublil HHTErpam»

I. Teopernueckuii Bonpoc 1. [lonstue nepBooOpaznort ¢pyHkimu. CBOHCTBAa MEpBOOOPA3HOM. 2.
Omnpenenenne HEONPEAEIEHHOTO UHTETPajla U €ro cBoiicTBa. Teopema cyliecTBOBaHUS HEONPEAECIEHHOTO
uHTerpana. 3. Mertoabsl MHTErpupoBaHus. HemocpeacTBeHHOE HMHTErpupoBaHHe. TeopemMa O 3aMeHe
IepEeMEHHOM B HeompeneneHHoM nurerpaie. 4. Besox dopmyn | dx a2+x 2=1a arctg x a + C, [ dx x
2-a2 =12aIn|x—a x+a | +C, | dx Va2—x 2 = arcsin x a +C, | dx Vx 2+A = In|x + Vx 2 + A| +C. 5.
Metoa UHTErpupoBaHHs 1O yacTaM. JlBa ciryuast npuMmeHeHus. 6. BoiBoa hopmyisi Na2-x2dx=x2
Na2-x2+a?2?2 arcsin x a +C. 7. Ipocreiimme paruoHatsHele 1podu (4 Trma). MHTerpupoBaHie
MIPOCTEUIINX pAIMOHAIBHBIX podei. 8. UHTerpupoBanue 1poOHO-parmoHAIbHON (YHKITUU OOIIETO BHUIA.
Teopema 0 pa3nokeHHH JpoOM HA CymMMmy MpocTedmmx napoOeit. Haxoxnmenue koddduimeHTos
pasznoxenus. 9. IHTerpupoBanrue UppalMoHaIbHBIX (GyHKIMHA. MHTErpans! 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 muterpamax suma | R(x, Vax 2 + bx +c)dx. Yacrusie caydan. 11
WNurterpupoBanne OumHOMHHaNBHOTO Auddepennnana. [loacranoBku YeObmmépa. 12. MHTErprpoBanue
TprroHoMeTpraeckux yHkuwmii | R(sin x , cos x)dx. YHuBepcanbHas ocTaHoBKa. 13. MHTerpuposanue
TpuroHoMeTpudeckux GyHkiui. Yactaele cnydau. [I. Berauciuth HeonpeaenEéHHbIA HHTETpal

[Iporpamma komiokBuyma «OnpenenéHHblii UHTErpai»

I. Teopernueckuit Bonipoc 1. [loHsiTHE MHTErpaIbHON CyMMBI U ONpPEACIEHHOIO0 MHTErpaia. 2.
HeobxonuMoe ycioBHe WHTETpUPYEMOCTH. 3amMeuaHue ¢ npuMepoM. 3. ['eoMeTpudecKuii CMBICT
onpenenéHHoro uHrerpana. 4. Teopema cCyliecTBOBaHUS oONpeAes€éHHOro uHTerpana. 5. CBoiicTBa
orpenenéHHoro uHTerpana. 6. OnpenenéHHblii HHTErpail Kak (GyHKIUS IEPEeMEHHOT0 BEPXHETo Mpeena.
7. ®opmyna Herorona-Jleiibnnma. 8. 3amMeHa mMEpeMEHHOW B ONpeAeNéHHOM uWHTerpane. 9.
WuTerpupoBanue 1no 4acTsaM B onpeaenéHHom unrterpaine. 10. Marerpan ot 4€THOM 1 Heu€THON yHKINUU
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0 CHMMETPUYHOMY TMpOMexyTKy. 11. Beruucnenue mromaneil IMIOCKUX (GUIYp TOCPEACTBOM
onpeaenéHHoro uHTerpana. 12. Ilnomans KpUBOJIMHEHHOTO CEKTOpa B MOJISIPHBIX KOOpAuHATax. 13.
HocTarounoe ycinoBue cupsmiaseMoctu ayru. 14. O0bEM Tena ¢ U3BECTHBIM HONEPEYHBIM ceueHHeM. 15.
O0nEM Tena Bpamienus. 16. [Tnomans moBepXHOCTH BpaIieHUs

[Iporpamma kosmokBuyma «KpaTtHbie U KpUBOJIMHEMHBIE HHTETPAIIBD)

I. Teopermueckuit Bompoc 1. Ilonstue nBoiiHOro wuHTerpana. CyllecTBOBaHUE JIBOMHBIX
WHTETPAJIOB M WX CBOMCTBA. 2. BhIunciaeHue NBOWHBIX WHTETPAJIOB IO MPSIMOYTOJIBHBIM O0O0JIACTSM.
Teopema O BBIYMCICHHUU JIBOMHOTO MHTErpaja Mo MmpsMoyroibHoil obmactu. 3. [ToHATHE HOpMalIbHBIX
obyacTeil TEpBOro W BTOPOrO THUIA. TeOpeMbl O BBIUMCICHWU JABOWHOTO WHTETpalia M0 HOPMaIbHOU
oOmacti mepBoro M Broporo Ttuma. 4. I'eoMeTpuyeckue NPUIOKEHUS JBOWHBIX HHTETPAIOB. 5.
MexaHndeckne MPUIIOKEHUS ABOMHBIX MHTErpasioB. 6. [loHsATHE KPUBOJIMHEMHOTO MHTErpajga MepBOro
pona. Teopema cymecTBOBaHHsS  KPUBOJIMHEWHOIO HMHTErpajia NEpBOro pojaa. Berumcienue
KPUBOJMHEHHOTO MHTETpaJIa TIEPBOTO POJIa B 3aBUCUMOCTH OT crioco0a 3a7aHusi ypaBHEHUs KpuBou I, 7.
[lonsiTHE KPUBOJMHENHOIO MHTErpana BTOporo poja. CBONCTBAa KPUBOJMHEHHOIO MHTErpajga BTOPOTO
pona. Teopema cyniecTBOBaHHS KPUBOJIMHEMHOTO MHTETpaia BTOporo pojaa. 8. KpuBoJMHEHBII HHTErpall
110 3aMKHYTOMY KOHTYpY. ®opmyina ['puna. 9. HezaBucMMOCTh KpUBOJIMHEMHOTO MHTErpajia BTOPOIO poaa
OT ITyTH UHTETpHpoBaHusl. KpuBOIMHEHHBIN HHTErpall Kak (yHKIHS TOUYKH. Teopema 00 IKBHBAJICHTHOCTH
YETBIpEX MPEII0KCHUM.

Meroanyeckue peKOMeHIALMU:

OOyuaromnuiics MOXET IMOATOTOBHTH HE Oojiee JABYX OTBETOB Ha BOIPOCHI K KOJUIOKBHYMY.
Kputepun onieHrBaHMsI OHOTO OTBETa: 5 0aJJIOB BBICTABJISETCS 00YyYarOUIeMycCs, €CJIM OH MEPEeUncIisieT
BCE CYILECTBEHHbIC XapaKTEPUCTHKH OOO3HAUEHHOTO B BOMPOCE MpEAMETa M BO3MOXKHBIC BapUaHTHI
JAIbHEUIIET0 pa3BUTHUS pellieHus MPoOIeMbl, €CIIU 3TO BO3MOXKHO; 4 Oalljia, €Cliu CTYIeHT PacKpbUI TOIBKO
4acTh OCHOBHBIX IOJIOXKEHHUM BONpPOCa, MPOJAEMOHCTPUPOBAI HETOUHOCTD B MPEACTABICHUAX O IIPEIMETE
Bompoca; 3 Oaiia, eciii CTyAeHT 0003HaYMI OOIIYyI0 TPAGKTOPHUIO OTBETa, HO HE CMOT' KOHKPETU3UPOBATh
OCHOBHBIC KOMIIOHEHTHI; 2 0ajuia, €ciaM CTYACHT He NMPOJEMOHCTPUPOBAN 3HAHMNA OCHOBHBIX NOHSTHH,
MpeJICTaBICHUI 00 N3y4aeMOM MpeaMeTe

KonTposbHas Touka - B popMme 3a1a4 (MUCbMEHHAs).

Tun (dbopma) 3aganus: 3amaqun. [IpuMep THITOBBIX 3a7aHuil (OIIEHOYHBIC MaTepuaibl): Moayns «BBenenue
B aHamm3» (1 xypc, 2 cemecTp)

3agaun o teme «lIpenenst pyHKImMit»: BeraucanTs npenensl GyHKIUHA, YKa3bIBasi HCIIOJIB3YEMbIE 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
5 x5 —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 ( x—5 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

3amaun o pasneny «OnpeneaéHHbpId 1 HECOOCTBEHHBIE HHTETPAIIBD)

1. Beraucnuts momaas GUTypsl, orpaHudIeHHON JimauIME Y = (x —2) 3 , y = 4x — 8. Cuenath pUCYHOK. 2.
Brranciuts 006EM Tena, HOMyuYeHHOTO NPH BpaIlEHHH BOKPYT ocH abcuuce GUrypsl, OrpaHUuEeHHON KPUBBIMHU Y =
—x 2+ 5x — 6, y = 0. Caenats pucyHok. 3. HaiiTu koopAHHATHI IIEHTpa TSKECTU JUHUM X 2 + Y 2 = 4 B niepBOil
geTBepTH. Caenats pUCYHOK. 4. Brraucnuth miomans GUTYpHI, orpaHudeHHON auHUEH p = 4 cos ¢. Cuenmath
PHUCYHOK. 5. BeranciuThb miomaab NoBepXHOCTH, 00pa3oBaHHOM BpameHueM JuHuu { x = 7(t —sin t), y = 7(1 — cos
t) Bokpyr ocu abcumcc. Crenats pucyHoOK. 6. BEIYHCINTG CTaTHUECKUH MOMEHT (PUTYpPBI, OTPaHUYCHHON JTMHUSIMHU
y2=4x,x =4,y =0, oTHOCUTEIBHO ocH adciucc. Caenarb pUCyHOK.

7. Beraucnuts momans GUrypsl, orpaHUIeHHON JIMHUAME { X =2 cos t, y =3 sint; x =1 (x < 1). Cnenats
pUCYHOK. 8. Bprumcnute mHy ayru nepBod apku { x = 3(t — sin t), y = 3(1 — cos t). Cnenatb pucyHok. 9.
BrruncnuTh craTudeckuii MOMEHT (UTYpBI, OTpaHHYSHHOW JMHUSIMH Y = X + 2, y=x 2 — 6x +8, x =0, y = 0,
OTHOCHUTEILHO ocH adciucc. CrnenaTth pucyHok. 10. Beraucauts miomanas Gurypsl, orpaHndeHHON THHISIME p = 2(1
—cos ). Caenats pucyHok. 11. Beraucnuts 005EM Tea, TOTyYSHHOTO IPH BpallleHUH BOKPYT ocH abcruce GUrypsl,
OTpaHMYEHHOM KpUBBIMU Yy = —x 2 + 5x — 6, y = 0. Cnenarp pucyHok. 12. HaliTu KoOpAHHATBI LIEHTpa TAKECTH
mvuaud { x = 3(t — sin t), ¥y = 3(1— cos t). t € [0, 2m]. Caenarp pucyHoK. 13. Berauciauts miomanb QUrypsl,
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orpaHudeHHON TuHUIMUA Y = (x + 1) 2, y 2 = x + 1. Caenatb pucyHok. 14. Beraucnuts nmuny myru { x = 3 cos3 t,
y=3sin3 t; w3 <t<2m 3. Caenars pucyHok. 15. HaiiT koopanHaTHI IEHTpa TSKECTH (PUTYPHI, OTPAaHUICHHOI
TuHUAME Y = 2— x 2, y = x. Crienath pucyHOK. 16. Beraucnuts miomans QUrypsl, orpaHiueHHON THHUSIMH p 2 = 4
cos 2¢. Caenatb pucyHoK. 17. BeraucnuTs 00bEM Telna, MoIy4eHHOTO PH BPaIlleHUH BOKPYT OCH OpIMHAT (PUTYDEI,
OTpaHUICHHOU KPUBBIMH Yy = cos X, x =1 2, y = 1. Caenatb pucyHoK. 18. BEIIUCINTS cTaTHYECKUH MOMEHT JTUHUHT
x 2+ vy 2=9mox ocbio abcrice OTHOCUTENBHO ocH adciuce. Caenath pucyHOK. 19. BEIAucaInTs miomanas Gurypsl,
OTpaHMYEHHON JMMHUAMHU Yy = 2x —x 2 + 3, y = x 2 — 4x + 3. Cpenarp pucyHok. 20. Beraucnuts miomans
MOBEPXHOCTH, 00pa30BaHHOM BpalieHHueM JHHUU p = 2(1— cos @)Bokpyr moisipHod ocu. ChenaTtb pUCyHOK. 21.
BBIYHCIINTE CTATHYECKUIT MOMEHT (DUrypbl, orpanmdeHHoi tuHusaME 0 < y < V16— X 2 OTHOCHTEIBHO OCH aGCLCC.
CrenaTth puCcyHOK. 22. BUucanTh miomans GUrypsl, orpanndeHHoN muHIsIMu y = (x — 1) 2, y 2 = x — 1. Cnenath
pHUCYHOK. 23. Beruncauts 00bEM Tena, OIy4eHHOTo NPU BPaLIeHUH BOKPYT ocu abcuuce GUrypbl, OrpaHnYeHHON
KpuBbIMH Yy = c0s 2x — w4 < x < m 4 . Caenats pucyHOK. 24. HailTu KOOpIUHATHI LIEHTpPa THKECTH (UTYPHI,
OTpaHUYCHHOU JTUHUAMHU Yy = 6— x 2 , y = 2. CrenaTh pUCyHOK

3anauu o teme «/luddepennuanpHoe ucurcaeHne GyHKIMH HECKOIBKHX TEPEMEHHBIX

1. Haiftu ux, uy, ecinu u = In( V& + 1), tne & =y 2 — 2x, n = xy. 2. Haiitu ux, uy, eciu u = arcsin 2& n+3
,rtne E =y 3 +x,n=2x+y. 3. Hatitu ux, uy, ecnmu u = arctg(e € + In n), tne £ = xy, n = x —y. 4. Haiitu ux, uy,
ecmuu=5&2+n,tneé=mn(x+1),n=x+siny.5 Hailtn ux,uy,ecnuu=eén,rneé=2nx—y,n=y2—x
2 .6.Ilokazath, uTo X Ou dx + yodudy=u—x2-y2,ecmuu=x-@(y x )~ x2—y 2, A€ ¢ - IPOU3BOJIbHASL
muddepennupyemas yukuus. 7. [Tokazate,uto 1 y-0zdx+ 1 x+1-0z0dy=zxy,ecmuz=x- @(y x+1),rae ¢
- npomsBonbHas guddepenrmpyemas Gpynxuus. 8. [Tokasats, uto 1 y - 9z dx + 1 x - 0z dy = z xy , ecnu z = Vxy -
@(y x), rne ¢ - npousBonbHag auddepenuupyemas pynkuus. 9. Ilokazate, utoy - 0z dx +x -9z dy+yx-z=0,
ecmmz=1x:@(x2-y2),rne ¢ - npousBoibHas qupdepenuupyemas yukuus. 10. I[Tokazats, uro x du dx +y du
dy=xy+u,ectmu=xy +tx - @(y x ), tae ¢ - npousBoyibHas auddepennupyemas ¢yukiums. 11. IIpoBeputs:
YIOBJIETBOPSIET U ypaBHEHUIO X 2 0 2u 0x 2+ 2xy 0 2u 0x0y +y 2 0 2u dy2 =0 dynxmus u =y x ? 12. [IpoBepuTs:
YIOBJICTBOPSICT JIH YpaBHEHHIO X Ju dx + y du dy =3(x 3 —y 3 ) byukuus u=In x y + x 3 — y? 13. IIpoBepuTs:
yAOBJCTBOPSICT i ypaBHeHHt0 0 2u dx 2 + 0 2u dy2 = 0 ¢ysakius u = In(x 2 + (y + 1) 2 ) ? 14. IIpoBepuTs:
yaoBJieTBOpsieT au ypaBHeHuto Yy 0 2u dxdy = (1 + y In x) 0 dx = 0 dynxmus u = x y ? 15. IIpoBeputs:
YAOBJICTBOPSIECT U ypaBHeHHIO X 2 0 2u dx 2 +y 2 0 2u dy2 = 0 dynkus u = e xy? 16. Ha ocHOBaHUU TeOpEeMBI
CYIIECTBOBaHMUS HEIBHOM (DYHKIIMH [10Ka3aTh, YTO ypaBHeHHUE 2x 3y — 5y 2 +6x = 6 onpeeiseT HessBHYIO (DYHKIIHIO
vy = (x) 1o kpatineii mepe B okpectHoctd ToukH (1,0). Haittu dy dx . 17. Ha ocHOBaHHH T€OpEMBI CYIIICCTBOBAHHUS
HESIBHOM (DYHKIMHM TOKa3aTh, 4TO ypaBHeHue 12xy 4 — 4x 2y = 8 ompenenser HesABHYI0 QYHKIUIO ¥ = @(X) 1O
KpaifHell Mepe B OKpecTHOCTH Touku (2,1). Haiitu dy dx . 18. Ha ocHOBaHMHM TeOpeMBbI CYIIECTBOBAHHS HESBHOM
(hyHKIIMA TTOKAa3aTh, 9YTO ypaBHEeHUE 3y 2x — 2x 3y 4 + 2x = 3 onpenenseT HesIBHYIO QYHKITHIO Y = @(X) 10 KpaitHeit
Mepe B okpectHocTH ToukH (1,1). Haiitu dy dx . 19. Ha ocHoBaHMM TeopeMbl CYIIIECTBOBAHUS HESIBHOHN ()yHKIHH
MOKa3aTh, 4TO ypaBHeHHE 4x 2 + 3y 2 +xy = 6 ompexnenseT HesABHYI0 GYHKIHIO Y = @(X) TO KpalHEell mepe B
okpectHoctu Touku (1,—1). Haittu dy dx . 20. Ha ocHOBaHMM TeOpeMbl CYIIECTBOBAHHS HESBHOW (YHKIIUH
MoKasaTh, 4TO ypaBHEeHHE X 3 + 6xy — y 3 = —8 omnpeznensier HeIBHYIO (QYHKIMIO Y = @(X) 10 KpaitHe# mepe B
okpectHocty ToukH (1,3). Hatitu dy dx . 21. Ha ocHOBaHHHU T€OpeMbI CYIIIECTBOBAHHUS HESABHOM (YHKIMH IIOKAa3aTh,
4T0 ypaBHeHUe X 3 + 2y 3 + z 3 — xyz = 9 omnpexpensieT HesABHYI (QYHKIHMIO Z = (X, Y) 1O KpaliHeil mMepe B
oKpecTHOCTH TOYKH (2, 1, 1). Hatitu 0z 0x , 0z 0y. 22. Ha ocHOBaHMH TEOPEMBI CYIIECTBOBAHMS HESIBHOM ()YHKIHH
MMOKa3aTh, 4TO ypaBHeHUE X 2 + y 2 + z 2 — xy = 2 omnpeneinseT HessBHYIO GyHKIHIO Z = @(X, V) 10 KpaiiHel Mepe B
okpectHocTH Touku (—1,0, 1). Haiitu 0z 0x , 0z dy 23. Ha ocHOBaHUH TEOPEMBI CYILIECTBOBAHMS HEIBHOW (YHKIIUH
MOKa3aTh, YTO ypaBHeHue 3x — 2y +z = xz + 5 onpezenser HesiBHYIO (QYHKIMIO Z = @(X, y) 10 KpaliHel Mepe B
okpectHocTH ToukH (2, 1,—1). Haiitu 0z dx , 0z dy. 24. Ha ocHOBaHHU T€OPEMbI CYIIIECTBOBAHHUS HEABHOM (YHKIIMH
MoKasaTh, YTO YpaBHEHUE € Z +x + 2y + z = 4 onpenenser HeIBHYIO QYHKITHIO Z = (X, V) MO KpallHel Mepe B
okpectHOocTH ToukH (1, 1, 0). Haiiti 9z 0x , 0z dy. 25. Ha ocHOBaHMM TeOpeMBI CyILLIECTBOBAHUS HEIBHOW (PYHKIIUH
MOKa3aTh, YTO ypaBHeHHE X 2 +y 2 + z 2 — z — 4 = 0 onpenenseT HeSBHYIO GYHKLUIO Z = @(X, V) IO KpaiiHel Mepe
B okpectHocTy Touku (1, 1,—1). Halitu 0z dx , 0z dy. 26. [lnsa pyHKmuu z = x 2 + xy — 2y 2 HaAWTH HAaUOOJbIICE U
HaWMCHBIIIee 3HAUCHUS Ha MHOXKECTBE, onpenensieMoM HepaBeHcTBamu: { —1 <x <1,-1 <y <2,

3angaum no teme «HenpepbBHOCTD GyHKIMHU. TOUYKH pa3pbiBay.

HccnenoBath QpyHKIMK HA HEMPEPHIBHOCT U MOCTPOUTH rpad)MK B OKPECTHOCTH KaKJOW TOUYKH Pa3phIBa,
TIpeABaApUTENHHO onpeaenuB e€ Tuil: 1) y =x 2—4x+3 x 2—x—2;2)y=x2-16 x4 ;3)y={cos x ,—m2<x <0,
x2+1,x>0.4)y=arctg2xx—2 .5 y=arctg l-xx—4;6)y=sinxx;7)y=x3x4)2;8)y={1x,x<
“Lix+Lx>-1..9y={x+,x<-2;1,x=-2;x2-5x>-2.10)y=x3-8x2;11)y=151x-3+2;12)
y=x—1x2-x—-12.13)y=arcctg 32x x—4;14) y=x2+4 x-2;15)y={xx—1,x<1;2x, x> 1. 16) y = (x+1)
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2x2-3x4.17)y=1x2-10x+16; 18) y={x3 ., x<-1;x2+],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
(x+1)2;260)y=x2-1x33x+2;27)y={ex,x<0,2x -1, x>0.28) y=1x—1x+tl1 1x-1-1x;29) y=e
x+1x30)y={x2+1,x<0,1-x,0<x<2,2,x>2

3AJJAHUS 1. Haiitu uaterpan + [ tgx e ctgx dx x 2 cos 2. Haiitu unterpain + - + [xx dx x x x2 3 2sin 3cos
sin cos 9cos . 3. Berancuts unTerpan - | x arctgxdx 10 .

4. BRIYHCIHUTD MJIOMIAb KPUBOJIMHEHHOM Tpaneuny, orpaHnyeHHoi rpadukom ¢pynkumu 2 1 1y x =+ u ero
acumnroTol. 5. Haiitu momaap Gurypbl, OrpaHiYeHHOM JTIeMHUCKaTOW bepHyiu r a = @ 2 cos2 . 6. Beruuciauth
nBoitnoit maTerpar J| D ydxdy , rie D — 061acTh, orpaHAdeHHAs THHUIMA X Y X + =222,y =0 (y>0). 7. Haiitu
00BEM TeNa, OTpaHMYEHHOTO MOBEPXHOCTIMU 2 2 ZZX X y ==+ =0, , 4 . 8. HapucoBate nHTErpanbHble KPHUBBIE
muddepeHInanbHOro ypaBHeHUA ¥y ' = 2 . OTMeTuTh ocoboe pemienue. 9. Pemuts quddepenimanibHoe ypaBHEHHE
xydxyxdy+—+=2(1)10.10. Peuuts nuddepenunansuoe ypaBHenue y tgx y x '+ - = —cos 11. Pemuts
muddepeHunanbHOe ypaBHeHHe ¥ y tg X2 "+ =. 12. Pemnts 3amauy Kommyyyxyy” ' ++===69 10sin, (0)
(0) 0 13. MccenoBath CXOMUMOCTD YHCIIOBOTO psifa ()oo=-2> —nnnnn 1 n2! 1 14. Haiiti 061acTh CXOIUMOCTH
paga:co=—-2Ynnnxnl (1)!315. Tana nepuoanueckas dynkims mepuomna 2n: 1, -0 () 1, 0 ecu x £ x ecom x
nn [-<<=1{ | <<.Pasnoxurs ee Ha Bceil uncnoBoii ocu B psn @ypee. Haueptuts rpaduk cymmsl psina Oypee.
16. Uccnenosats pynkmio () ()22 zx y=—+—— 1 2 na skctpemym. 17. Haiitu rpaguent monst 22 2 () x U M x
y z=++ B Touke 0 M (1; 2; 2). 18. HaiiTit moTOK pannyca-BeKTOpa 4epe3 MOBEpXHOCTh Kyba —<<axa,—<<ay
a, — < < a z a U3HYTpH 3T0H moBepxHOocTU. 19. Haiftn nuBeprenmmro monst (,, )rFxyzr=,tmerxiyjzk =+ +.
20. Haiitu motok Buxps mons 2 2 2 Fy i zj x k = + + uepe3 O0KOBYIO TOBEPXHOCTh YacTh KOHyca ( ) 222 zXy— =
+ 3, 0 3 <<z B HamnpaBieHuu ocu 0z

KonTpoJsbHbie 3ananus:

. x+2
1. Beruucnurs npexgen lim (—)*
X—00 X
1
HccnenoBaTh Ha HENPEPHIBHOCTh PYHKIHIO Y = ex-1

2

3 Bbluncnuth Npou3BOJHYI0 Y = x2e*’ sin 5x

4.  HaiiTi rpafiMenT M ero Benuuuny B Touke M (e;1) misa pynxmun y = In(xy?)
0z x (x =u+3v

5. Bruruucauts — ,ecan z =lIn=; . 2
ou y{iy=ux*v

6. Haiitu nokaneHeli o5kctpemym  z = 2y3 + x%y + 5y% + x2 — 1

z=x+Yy

7. HaiiTu ycII0BHBIN DKCTpEMYM { 1,1,
x oy

8. Haittu mpubnmxenHoe 3Hadenne GyHkuuua /4,052 + 2,932
KoHnTpoJibHbIE 3a1aHUA:

f dx
xvV1—x3

fx In(1 —x)dx

1. BeruucnuTh uHTErpan :

2. BeruucinuTe UHTErpai

3. Beuncauth UHTErpan

dx
(x—1)?(x—-3)(x+4)

4. BeluMcauTh UHTETpal

dx
5 — 4sinx + 3cosx

5. Beruncnurs uHTErpan
T
f(x — 1) cosxdx
0
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© 1
6. Borarcnuth uaTerpan |

—00 1+4x2
) 3"
7. UccnenoBarh CXOAUMOCTD psijia Yme1 D
8 1 [ee) (_1)n
. MccnenoBaTh cX0QMMOCTh psijia Y=t -
. o EDME-1D)"
9. Haiitn 00macTh CXOAUMOCTH psiia  Yp—q —

10. TIoMeHATH MOPSIOK MHTErPUPOBAHHUS | 01 dy ff f(x,y)dx
11. Bbruaucnuts 1BoiHOM uHTErpan |. 12 dy | Olny e*dx

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

Kpurepun olieHnBaHuA. «OTIMYHO» — CTYAECHT IPABUIILHO BBINOIHWI 3aAaHue. [lokasan oTinuHble
BJIAJICHUSl HAaBbIKAMHM NPUMEHEHUS MOJYYEHHBIX 3HAaHUU W YMEHHMI IpPU pEIICHUH 3a/Jad B paMKax
YCBOEHHOTO yueOHOoro marepuana. OTBETHJI Ha BCE JOTOJHUTEIBHBIE BOIPOCHI; «XOPOIIO» — CTYACHT
BBITMOJIHIII 3a/1aHue ¢ HEOOJIbIIUMU HETOYHOCTAMU. [loka3an xopoive BiIajieHns HaBbIKaMy TPUMEHEHHUS
NOJTyYCHHBIX 3HAHUHN U YMEHUH MIPH PEIICHUH 3a/1ad B paMKax YCBOCHHOTO yueOHOro Matepuana. OTBeTHI
Ha OOJBIIMHCTBO JTOTOJIHHUTEIBHBIX BOMPOCOB; «YIOBIETBOPUTEIHHO» — CTYJAEHT BBIMOJIHWI 33JaHUE C
CYLIECTBEHHBIMU HETOYHOCTSAMU. [lokazan ynOBIETBOPUTENILHOE BIAJACHHE HaBbIKAMH ITPUMEHEHHUS
MOJIyYEHHBIX 3HAHUW U YMEHHM MpU pelIeHUH 3aad B paMKaX YCBOCHHOro yueOHoro marepuaina. [Ipu
OTBETaxX Ha JIONOJIHUTEIbHBIE BOIIPOCH! OBLIO JOIMYIIEHO MHOTO HETOYHOCTEH; «HEYIOBIETBOPUTEIHHOY —
IIPU BBINIOJIHEHUH 33JaHUs CTYJEHT MPOAEMOHCTPUPOBAI HEJOCTATOYHBIN YPOBEHb BIIAJICHUS YMEHUSMHU
U HaBbIKAMH IIpH DPELICHWH 33/7a4 B pPaMKax YCBOEGHHOro y4yeOHoro Mmatepuana. [Ipu orBerax Ha
JIOTIOTHUTEJIbHBIE BOMPOCH! OBLIO AOMYIIEHO MHOKECTBO HETOYHOCTEH

KonTpoJubHasi Touka - B popme KoHTpOJILHOM padoThl (MMCbMEHHAasT).

KonTpoasHnas padora.

1.MHoxecTBO neiicTBUTENBHBIX uncen. CoiicTBa. OrpaHU4YeHHbIE MHOXKECTBA. TOYHBIE BEPXHSIS U
HVDKHSS TPaHU.

2. ®ynkiun, cnocoOsl 3aganus. O61acTh onpeneneHus, 06JacTb 3HaYeHUH QYHKITUH.

OcHoBHBIE 3JIeMEHTapHbIe PYHKIIUH.

3. YwucnoBele mnocnenoBaTtenbHocTH. [lpenen mnocnenoBarenbHOCTU. beckoHEUHO Manble U
OeckoHEeYyHO OoJbIlMe IOCIe0BaTeNbHOCTU. JloCTaTOUHBIM NpU3HAK CYLIECTBOBAHUS Ipeaena uis
MOHOTOHHOM IOCJIEN0BATEIBHOCTH

4. Ipenen GpyHKIMHU B TOUKE, HA OECKOHEYHOCTH. DKBUBAJICHTHOCTH OTIPEICIICHUI CXOAMMOCTH TI0
Komm u no I'efine. OqHOCTOPOHHKE MPEAECIIBI.

5. beckoHe4YHO Majble 1 OECKOHEUHO OoJbIINe (GYHKIIMU U UX CBOMCTBA.

6. Teopemsl o nipeaenax GyHKIIHA.

7. CpaBHeHUE OECKOHEYHO MAJIbIX BEJIHYHH.

8. [lepBblii 3aMeUaTeNIbHBIN TPEAEI, CICICTBUS.

9. Bropoii 3aMeuaTenbHbIN Npeesn, CaeACTBUSL.

10. Brruucnenue npeaenoB ¢ IPUMEHEHUEM YKBUBAJICHTHBIX 0ECKOHEYHO MaJIbIX BEIHYHMH.

11. HenpepbIBHOCTH (PYHKLIMU B TOUKE, CBOWCTBA (PYHKIUI1, HEPEPHIBHBIX B TOUKE.

HenpepsiBHOCTD (pyHKITHI HA TpOMEKYTKe. HenmpephIBHOCTD 371eMEHTApHBIX () YHKITHA.

12. Touku pa3psiBa GyHKINHU, UX KIACCUPUKALIHSL.

13. HenpepwiBHBIC HyHKIIMH HA 3aMKHYTOM OoTpe3ke. Teopembl BeiiepiTpacca 00 orpaHU4eHHOCTH
HETPEPHIBHON HA OTpe3Ke (PYHKUUHU U O JOCTHXKEHUH HENPEPHIBHOU

GyHKIMEH TOYHOM BEpXHEH U HUKHEH TpaHHu.

14. Teopemsl bonbuano - Beliepmpacca 06 oOpalieHuN HENpephIBHON Ha OTpe3ke (YHKIUHU B
HYJIb U O IPOMEXYTOUYHOM 3HAUEHUU HEMPEPHIBHON (YHKIIHH.

I1. TnddepenmansHoe ucuucienue GyHKIMi 01HOM epeMeHHON
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15. 3apmaum, mnpuBOAfAIIME K TMOHATHIO IPOU3BOAHBIX. OmpeneneHue NPOU3BOAHOM, €€
TEOMETPUUYECKUI M MEXaHWYECKUM CMBICII. YpaBHEHHUS KacaTeIbHOW W HOpMaldu K rpaduky (QyHKIUH.
OnHocTOpoHHME M OECKOHEUHbIE MTPOU3BOAHbIe. HeoOXxomumoe ycinoBue CyIecTBOBaHUS POU3BOJHOM.

16. ITpou3BOgHBIE OCHOBHBIX dJIEMEHTAPHBIX (QYHKIMMA. Tabnuia mponu3BOIHbIX.

17. llpaBuna quddepennppoanus GpyHkuuid. [IponsBoaHast c10xHON QyHKIUH.

18. luddhepenniupoBanue HeABHBIX GYHKINA U (PYHKINH, 3aJaHHBIX ITapaMETPHICCKH.

Jlorapugmuueckoe auddepenurpoBanue.

19. Iudbdepenunan GyHKIIMH, €0 TEOMETPUUECKUN CMBICT U CBOWCTBa. MIHBapMaHTHOCTH (hOPMBI
nuddepeHnmaia.

20. Teopema ®epma o nuddepeHITupyeMbIX PYHKIUAX, €€ TeOMETPHIESCKUI CMBICIL.

KonTpnpumepst

Teopema Pomnst o nmudpepennnpyemMbix GyHKIHAX, €€ TCOMETPUUECKHI CMBICT.

KonTpnpumeps!.

22. Teopema Jlarpanxka o nuddepeHIupyeMbIx QyHKIUIX, €€ TEOMETPUICCKUNA CMBICIT.

23. Teopema Komu o quddepenunpyembix QyHKIHUAX, €€ TEOMETPHUUECKUI CMBICI.

24. IlpousBoansie u qudGepeHranbl BEICIIUX TOPSIKOB.

25. Boruucnenue npenenos GyHKIMNA ¢ TpUMEeHeHneM npasuia Jlonurans.

26. ®opmynsl Teinopa u MakiiopeHa. Berancnenue npenenoB GyHKIHA ¢ TOMOUIBI0 (OPMYITBI
Tennopa.

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

28. DkctpemyMm ¢pynkuuu. Heobxonumoe ycioBue skctpemyma. Kpurtndeckue TOUKH 1O TEpBOU
npou3BogHON. JlocTaTouHble yCiOBUSA 3KCTpemMyMa. JlocTaTOuHBbIE YCIOBUSI SKCTpeMyma (QYHKIMH C
UCIIOJIb30BaHUEM TPOU3BOJHBIX BBICIIMX NOpPsAKoB. Hanbombiee 1 HauMeHblee 3HaueHUs! GyHKIUU Ha
OTpEe3Ke.

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

30. Touku mepernba. HeoOxomumoe ycioBue CyliecTBOBaHUsS TOukH mepernba. Kputudeckue
TOYKHA MO BTOPOH mpou3BoAHOH. JlocTtaTouHble ycloBHs TOYKH meperuda. JlocraTouHble yCIOBUS
CYIIIECTBOBAHUS TOUKH rnepernda GyHKIUMHU C UCIIOJIb30BAHUEM MTPOU3BOIHBIX BBICHINX MOPSAIKOB.

31. I'opusoHTaIbHbIE, BEpTUKAIBHBIC M HAKJIOHHBIE aCUMIITOTHI TpaduKka (pyHKINH, HX OTHICKAHHE.

32. OG6mias cxema HWCCIEIOBaHMS XapakKTepa MoBeneHUs (YHKIMH M TIOCTpOCHHE Tpaduka ¢
IIPUMEHEHUEM IIPOU3BOIHOM.

III. MaTerpansHoe ucUrciIeHne PyHKIUH OTHON TTEPEMEHHOM

33. IlepBooOpa3Hast 3amaHHOM (QYHKUMHM W  HeompenenéHHbIH  uHTerpan. CBoiicTBa
HEONPEAEIEHHOTO HHTErpaa.

34. Tabnuua WHTErpajJioB OT OCHOBHBIX OJJIEMEHTapHbIX (¢GyHKuMHA. HeszaBucumocTh BHIA
HEOIpeIeIEHHOT0 UHTErpaia OT BbIOOpa apryMeHTa.

35. OcHOBHBIE METO/IbI UHTEIPUPOBAHMSI.

36. 3aMeHa nepeMEHHOM HHTErPUPOBAHUS B HEOTIPEACIEHHOM UHTETpasle.

37. ®opMyiia UHTETPUPOBAHUS 110 YACTSIM, IPUMEPHI €€ TPUMEHEHUS.

38. nTerpupoBanre parmoHAIbHBIX IPOOCH.

39. HTerpupoBanue NpoCTENIINX UPPALIMOHATIBHOCTEH.

40. UaTerpupoBaHre TPUTOHOMETPUUICCKUX () YHKITHA.

41. 3agaun, NPUBOJALIUE K MOHATUIO ONpEACTIEHHOr0 HHTerpana. OnpeneneHue onpeaeaéHHoro
MHTETpaa.

42. CpolicTBa OIpeNeaEHHOrO HHTETpaIa.

43. OnpenenéHHblii UHTETpaj ¢ IEPEMEHHBIM BEPXHUM MPEICIIOM.

44. Teopema HeroToHa-JleliOHUIA.

45. 3amMeHa nepeMeHHON MHTETPUPOBaHUS B ONpeAeIEHHOM uHTerpaie. [Ipumepsr.

46. IaTerpupoBaHue Mo 4acTsM oNpeAeaEHHOro nurerpaia. [Ipumepsr.

47. Ilpunosxxenus onpeaenéHHOro HHTErpaita K HEKOTOPbIM 33JiauaM Te€OMETPUN U MEXaHUKHU.

48. TInomanpe B MPSAMOYTOJIBHBIX M MOJISIPHBIX KOOPIUHATAX.

49. JInvHa 1yry B NPSAMOYTOJIbHBIX U MOJISIPHBIX KOOPAUHATAX.

50. Beruuciienue 06eMOB Tell IO U3BECTHBIM MONIEpEUHBbIM ceueHUsIM. OO0beM Terna BpaleHHs.
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51. IInomaas MOBEPXHOCTH BPAIICHHUS.

52. HecoOcTBeHHbIE WHTErpaibl 1-ro m 2-ro poja, ompeneicHue W cBoicTBa. JlocTaTouHbIe
YCIIOBUS CXOAUMOCTH.

IV. Hucnossie 1 GyHKIIMOHAIBHBIC PSIIBI

53. CX0IUMOCTh U PACXOAMMOCTb YHCIOBBIX psAa0B. HeoOX0oMumblili MpU3HAK CXOAMMOCTH psa.

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

55. JloctaTouHble TPU3HAKK CXOIUMOCTH PSIOB C HEOTPULATEIbHBIMU wWieHamu. lIpuzHaku
cpaBuenus. [Tpusnaku danamGepa u Komm. MHTErpanbHbIi MpU3HaK.

56. 3nakouepenyromuecs psaasl. [Ipusnak JleiiOnua.

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

58. CxoauMoCTh U paBHOMEPHAsS CXOUMOCTh ()YHKIIMOHAJIBHBIX MTOCIIEI0BATEILHOCTEH.

59. CxomuMocCTh, a0CONIIOTHASL CXOIUMOCTh M 00J1aCTh CXOIMMOCTH (PYHKIITMOHAIBHOTO PSAA.

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

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

62. Pan Teitnopa. Pa3noskeHne OCHOBHBIX 3JeMEHTapHBIX (PYHKIUI B psig MakiopeHa.

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

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

65. * Pagsr dypre B runbbepToBoM mpoctpanctBe ( , ) L2 a b. MuHMManbHOE CBOWCTBO
ko duurentoB @ypre. HepaBenctro beccerns.

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

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

68. Ilonsarue o psagax @ypbe HeNePHOANMUECKUX (QYHKINUN HA KOHEYHOM MTPOMEKYTKE.

V. OyHKIIUK HECKOJIBKUX TEPEMEHHBIX

69. [Ipenen 1 HeMPepHIBHOCTh (DYHKIUN HECKOIBKHX MEPEMEHHBIX.

70. Yactubie nponsBoanbie. Juddepennupyempie GyHKIIMHT HECKOIBKAX TEPEMEHHBIX.

Juddepennman GyHKIUN HECKOIBKUX TEPEMEHHBIX.

71. IlpousBoanas cioxHoi GpyHkiuu. [IponsBoaHas HessBHOW (DYHKITHH.

72. Ilonarue o Mpou3BOHON (PYHKIIMH 110 TaHHOMY HampaBiIeHUIO. I'paueHT.

73. YacTHbIE TPOU3BOIHBIEC BHICIIMX MOPSIKOB.

74. KacarenpHas IUIOCKOCTh U HOPMaJjlb K TIOBEPXHOCTH.

75. DxcTpemyM GYHKIIMHM HECKOJIBKHUX MepeMEHHbIX. HaxoxaeHne HanOobIIero 1 HauMEHBIIETO
3HaYyeHU! PyHKIUU B oOnacTu. [IoHsATHE YCIOBHOTO SKCTpEMyMa.

V1. luddepennnanbupie ypaBHCHHS.

76. JuddepeHnuanbHple ypaBHEHHs TIEpBOrO IOPSJKA, pa3pelIeHHblE OTHOCHTEIHHO
pon3BOAHON. POPMYIUPOBKA TEOPEMBI CYIIECTBOBAHUS U €IMHCTBEHHOCTH.

I'eomeTrpuueckoe conepxaHue TEOPEMBI, FEOMETPUUECKHUI CMBICI yPAaBHEHUS, CBSI3b MEX1Y HUMH.
YactHoe, ob111ee, 0coboe pernieHusl.

77. Muddepennmanbapie ypaBHEHUS C pa3ACISIONIMMUCS TEpeMeHHbIMH. MeTon pa3jelieHus
MIEPEMEHHBIX.

78. OgHopoanble udQepeHnaIbHble ypaBHEHHs. Y paBHEHU, TPUBOAUMBIE K OJTHOPOTHBIM.

79. JIuneitnbie ypaBHEeHUA. MeTOIbl MHTETPUPOBAHUS JTMHEWHBIX YPABHEHHIA.

80. YpaBuenue bepnymiu. CBeaeHNe K JTUHEHOMY YpaBHEHHUIO.

81. YpaBHenus B nonHbix auddepennnanax. HeodxommMoe u J0CTaTOYHOE YCIIOBHE YPaBHEHUS B
NOJHBIX JUdQepeHmanax.

82. HTerpupyomui MHOKUTEIb, CIOCO0 HAXOXKICHUSI.

83. uddepeHunanbHple  ypaBHEHHsS  BBICIIMX — TOPSAKOB. DopMyaupoBKa  TEOpEMBI
CYyIIIECTBOBAHUS U €MMHCTBEHHOCTH. YacTHoe, ob1iee, ocoboe pemenus. JInneinsie nuddepeHmaibabe
YpaBHEHUS BBICUIUX MOPSIKOB.
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84. luddepenunanbupie ypaBHEHHS BBICHINX MOPSIKOB, TOMYCKAIOIUX TOHMKEHHUE TIOPSIIKA.

85. Jluneitnbie omHOpomHble muddepeHInanbHbIe ypaBHEHUs BhICIIEro Topsaka. CBoMCTBa
auHeHHoro nudGepeHINaIbLHOrO0 orepaTopa u CBoicTBa peleHuil. JInHneiinas 3aBucuMOCTh QyHKIMHA Ha
unrepBaie. Onpegenurens Bpouckoro. @yHaaMeHTanbHas CUCTEMA PEIICHUI.

Teopema 0 CTpyKType OOLIEr0 pemeHuss JUHEHHOTO OJHOPOAHOTO U epeHIInaIbHOTO
YpaBHEHUS.

86. Jluneiitnple HeomHOPOAHBIE MU epeHaTbHbIE YpaBHEHUS BBICIIEro mopsaka. Teopema o
CTPYKTYpe OOIIEro peneHus JMHSHHOTO HEOJHOPOAHOTO Au(dhepeHITNaTLHOTO YPaBHEHHS.

87. Meron BapualMM TPOU3BOJIBHOW IOCTOSSHHOM ISl  JIMHEWHOTO  HEOJHOPOJHOTO
nudepeHIMaIbHOTO YpaBHEHHUS.

88. JIuneitnbie ogHOpOAHBIE AU PepeHInanbHbIe ypaBHEHHS BBICILIETO MOPSIKA C TOCTOSIHHBIMU

Kod(purmeHTamu.

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

90. INonsTue o cucremax aAudQepeHIrnanbHbIX ypaBHEHUH.

VII. KpatHsie, KpuBOJWHEWHBIE M TOBEPXHOCTHBIE HHTETPAIBI.

DNEMEHTBI TEOPUH TOJISL.

91. [lonsaTue nBoriHOTO MHTETpayia. ['eoMmeTpuueckuii M GU3NIECKUN CMBICIT IBOMHOTO HHTETpaa.
CpolicTBa JBOIHOrO WHTerpajia. BpluncieHue IBOMHOrO HMHTErpaja B INPSMOYIOJBHBIX JEKapTOBBIX
KOOpJMHATAaX.

92. 3aMeHa epeMEHHBIX B ABOWHOM MHTErpajie. /[BoiiHON MHTErpall B MOJSPHBIX KOOPAWHATAX.

93. 'eomeTpuyeckue U pU3NUECKHUE MPUIIOKESHUSI TBOWHOTO HHTETpasa.

94. TIlonsTre TpoitHOTO MHTErpaia. ['eomeTpuueckuii 1 GU3NIECKUI CMBICI TPOHHOTO HHTErpaa.
CaolicTBa. Beruuciaenue TpoMHOT0 MHTErpaia B IPSIMOYTOJIbHBIX JEKAPTOBBIX KOOPMHATAX.

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

96. IlpunoxxeHus TpOMHOIO MHTETpaIa.

Kputepuu onieHnBanus:

O6o3Hauenue mpobaemMbl 1 000CHOBaHUE €€ aKTyalbHOCTH; KPATKUH aHAIN3 PA3TUYHBIX TOUYEK
3peHUsl Ha paccMaTpuBaeMyro MpoOJieMy; JIOTUYHOE H3JI0)KEHHE COOCTBEHHOM MO3UIUHU, MOJIHOE
pPacKpBITHE TEMBI; COOMIOACHHE TPeOOBaHMH K 00BEMY, POPMYITUPOBKA BHIBOOB:

0 — 1 omnbka — 5 GamioB

2 — 4 ommbku - 4 H6amna

5 - 8 omnboK - 3 Ganna

Bosnee 8 ommbok — paboTa He 3auTeHa.

5.3 ITPOMEXYTOYHASA ATTECTAIIUA

TunoBble KOHTPOJIbHBIE 33/JaHUS WM HMHBIE MaTepUasibl, HEOOXOAUMBIE IJIsl OLIEHKH 3HaHWMH,
YMEHUH, HaBBIKOB U (MJIM) OTIBITA IEATEIbHOCTH, XapaKTEPU3YIOIUX ATAIbl (POPMUPOBAHUS KOMITETCHIIUN
B IIPOIIECCE OCBOCHUS 00pa30BaTEIbHON MporpaMMsl 1,2 cemecTp

HTorosslii TecT (€ 0OTBeTaMu) ISl NPOBEPKHU ¢(POPMUPOBAHHOCTH KOMIIETEHIUIH

VKI1.1. O6namaer MareMaTH4eCKOW KyJbTYpOH U CHCTEMHBIM MBIIUICHHEM, TTO3BOJISIONIMMH TTPH
pemeHn 3amad B 00JacTH MaTeMaTW4yecKOoro aHalnW3a MCHOJIb30BaTh MAaTEMAaTHUYECKHE METOAbl U
WHCTPYMEHTBHI JUIsl IPOBEICHNS KPUTUUECKOTO AHAJIN3a CUTYALM 1 MOACIIUPOBAHUS ITPOLIECCOB U SIBJICHUM

YKI1.1. O6nagaer MaTeMaTHYECKOM KyJIbTYpOi U CUCTEMHBIM MBIIUICHUEM, [TO3BOJISIOUIMMHU MIPH
pelieHny 3aJad B 00JacTH MaTeMaTHMYeCKOro aHajlu3a MCIONb30BaTh MaTeMaTHYeCKHE METOAbl U
MHCTPYMEHTBHI AJIs IPOBEIEHUS] KpUTUUECKOTO aHAJIN3a CUTYallu ¥ MOJEIIMPOBaHUs IIPOLIECCOB U SBJIECHUM

1. IlpoyuTaiiTe TeKCT U BbIOEpPUTE NPABUIbHBINI 0TBeT [lepBbic MaTeMaTHYECKHE MOIETTH OBLITH
CO3/1aHBbIL:

A. ©. Kend

B. K. Mapkcom

C.T. ®enpamanom

D. JI. HetimanoMm
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IIpaBuabHBIN OTBET: A

2. IlpoumTaiiTe TeKCT U BbIOepUTe NMPaBUJIbHbIH O0TBeT Kakoil M3 CTPYKTYpPHBIX 3JIEMEHTOB
BKJIIOYAET B ce€0s1 MPOLIECC MOACTHPOBAHNUS?

A. ananmu3

B. Mmonennb

C. oObeKT

D. Cybwekr

IIpaBuJjbHBIi 0OTBET: A

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

a) MOJIy4eHHOE YpaBHEHUE CTaTUCTUYECKU HE3HAUNMO

0) K03 UIIUEHT PErPeCcCru SBIISIETCS] HECYIIECTBEHHBIM

B) OLIEHKM MapaMEeTpOB MOTYT He 00JaJaTh CBOWCTBaMH 3(PPEKTHUBHOCTH, COCTOATEIBHOCTH U
HECMELIEHHOCTH

IIpaBU/IbLHBIH OTBET: B

4. TpounTaiiTe TeKCT W BbIOepHTe NMPaBWILHBII OTBeT. YKa3zaTh juiiHee: [  pasznoxeHus
Gyskuum Yy = sinx? wucnosnb3oBaics :

1) creneHHOM psif

2) psn Teitnopa

3) psa Makiopena

4) 9UCTIOBOM PSI;

IIpaBuabHbIH OTBET 4

5. TIpounTaiiTe TEKCT ¥ BbIOEpHUTE MPABUIbHBIN 0TBET. Y KQOXKUTE YCIOBUE, SBIISIIOLIECECS
HEOOXOIMMBIM /IS pa3iokeHus QyHKIUU B psag MakiopeHa

1) mepuoAMYHOCTH

2) HENpPEPBIBHOCTh

3) 6eckoneuHo-muDPepeHnupyemas

4) Bce NepEUNCIICHHBIE YCIOBUS

IIpaBuiabHbIi oTBET 3

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

SABIISICTCS] QYHKIIUCH

Dy=x2; ) y=e*;  3) y=4Vx; 4)y = sinx

IIpaBuibHbIi oTBET 3
7.11pounTaiiTe TeKCT U BbIOEpPUTE NPABUJIbHBII 0TBeT. YKa3aTh (YHKIUIO, SKBUBAJICHTHYIO Ha
OCCKOHEYHOCTH (PYHKITUU
y=(x*=3x2+x—4Vx+1)
1) x3 2)Vx 3) -4+/x 4) 0

IpaBuiabHbIil oTBeT 1
8.IIpounTaiiTe TekcT U BbIOEPUTE NPABUJIbHBII 0TBeT. YKa3aTh QYHKUUIO, SKBUBAJIICHTHYIO B
touke x = 0 pyHKUIHUN
y=In(x*-3x%+x—4/x + 1)
1) x3 2)Vx 3) -4+/x 4) 0

IIpaBuibHbIl oTBET 3
9. IlpouuTaiiTe TeKCT U BbI0epuTe NPABUIbHBII 0TBET. YKa3aTh KOJIMYECTBO (PYHKIUH,

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

IIpaBuabHbI oTBeT 1
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VYkazaTh HOMEp HEBEPHOT'O YTBEPKACHHS 00 SKBUBATICHTHOCTH O€CKOHEYHO-MAJIBIX (YHKIIUU

1) sinu~u; 2) cosu~u; 3) tgu~u ; 4) arctgu~u

IIpaBuibHbBII OTBET 2

11. YcranoBuTe cOOTBETCTBHE MEXKY TEPMUHAMHU U ONPEACIECHUIMU

1) ko3 duueHT MapHOi KOPPEISALUH T xy

2) ko3 GUIMEHT TeTePMHUHALINN R?

3) F — xkputepunit Gumepa

Bapuantsl 0TBETOB:

a) OLICHUBAET CTaTUCTUYECKYIO 3HAUUMOCTh YPABHEHUS PEIPECCUHU B IIETIOM;

b) xapakTepu3yeT TECHOTY JTMHEHHOH CBA3M MEX]ly IPU3HAKAMU U HaXOJHUTCS B rpaHunax: -1, 1;

C) XapakTepu3yeT JOJI0 JUCHEPCHH, OOBACHIEMYIO perpeccueld, B 0Omel aucriepcun
pe3yabTaTUBHOTO MPHU3HAKA Y

IIpaBuabHbIi 0TBeT:1) - b2) -c3)—a
12. YeTaHoBUTE COOTBETCTBHE MEKTY QYHKIMIMU M XapaKTEPUCTHKAMH dTHX (HYHKIUH.

OYHKINU XAPAKTEPUCTHUKU
A)y=5x-1 1) dbyHkus Bo3pacraromas
= — el
B) y=10x—-x 2) pyHKIMS UMEET TOYKY MUHIMYyMa
B) y=x2—dx+7
I y=6-x 3) byukus yobIBaromas
4) GyHKIMS UMEET TOYKY MaKCUMyMa
Pemenue.

A) Dto nuHelHas (GYHKIHUS C TOJOKUTEIBHBIM YIJIOBBIM Kod(dunuentom k=5, 3HauuT, GyHKIHSL
BO3pACTAOIasi, HE MMEIoUas TOYEK MHUHUMyMa MM MakcumMyMa. [loAXOmuT XapakTepUCTHKa IOJ
HOMepoM 1.
b) lannas ¢pynkuus —3to napadona ¢ koapduuueHTom a = -1 <0 (MHOXKHUTENH nepe]] X2), 3HaYUT, BETBU
napabosbl HampaBiIeHbl BHU3. OTa (QyHKUus Oyner HUMeTh OJHY TOYKY MakcuMyma. IMmeem
XapaKTEpUCTHUKY IO/ HOMEPOM 4.
B) Taxxe nmapaboia, BeTBU HalpaBieHbl BBEpX (a=1) ¢ 0HOM TOUKOW MUHUMYMA. XapaKTEPUCTHKA MO
HOMEpOM 2.
I') Jluneiinas ¢(yHKIOUS C OTpHUIATENbHBIM YIIIOBBIM Kodddunuenrom k=-1, cienoBarenbHO, OHa
yObIBaromias. XapakTepUCTHKA MO HOMEPOM 3.

IIpaBuabHbIi oTBeT 1423.
13. YcranoBure coorBercTBue: COOTHECTH PELICHHE 3a/1a4d ¢ OJHUM M3 BAPUAHTOB OTBETOB

3 —1
3agava: BeIYMCIUTH ONpPEIeTUTENb MaTPUIIbI (? 3 )
1)2 2)-2 3)10 4) 16
IIpaBuiabHbI oTBET 4
14. YcranoBure coorBeTrcTBHe: COOTHECTH pELICHUE 33]]a4H C OJJHUM U3 BAPUAHTOB OTBETOB
x 9
3anava: Pemnte HEpaBEHCTBO ‘ 1 3‘ <0

Dx =3 2)x=3 3) x<-3 4) x>-3
IIpaBuabHbI OTBeT 4
15. YctaHoBUTe cooTBeTCTBME: COOTHECTH PEIICHUE 33/1a4 C OJIHUM U3 BapUAHTOB OTBETOB!

1 1 -1
3anava: Beraucnuts onpenenurens : (1 6 — l)
2 2 0
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1)3 2) 12 3) 10 4)-12

IIpaBuabHbIN OTBET 3

16. 3akonuure ¢pazy. OTBeT cileayer 3anucaTb ¢ MajJeHbKOW OYKBbl, B MMEHHTEJIbLHOM
najexe. BcraBpre Hepocratomee. OTBET ClEAYET 3aMucaTh B BUJIE CIIOBOCOYETAHUS C OOJBIIOI OyKBBI, B
MMEHUTEIBHOM MaJIekKe — cHCcTeMa MaTeMaTHYeCKUX COOTHOILIEHUH, KOTopasi MpuOINKEHHO,
B a0CTpakTHOH (hopMe ONMUCHIBACT N3YYAEMBI MPOLIECC UITH CUCTEMY.

IIpaBuibHbI 0TBEeT: MaTeMaTrueckas MOJIEIb

17. 3akonuurte ¢pazy. OTBeT cjeayer 3anMcaTh ¢ MAJIEHbKOW OYKBbI, B HMEHUTEJIbLHOM
najae:ke. YpaBHEHHE, B KOTOPOM OOBsACHsAEeMas IEpeMEHHas IMpeJCTaBisieTcss B BUAE (PyHKUHUHU OT
OOBSICHAIOIIUX NTEPEMEHHBIX (HaIlpUMep, MOJIENb CIIPOCa Ha HEKOTOPHIH TOBAp B 3aBUCIMOCTH OT €T'0 IIEHBI
U J10XO0Jia TIOKyTaTeseil), Ha3bIBaeTCsl. ...

IIpaBUJIbHBINA OTBET: PErPECCHOHHON MOJENBIO (MM PErpeccHBHAasi MOJIENb) OTBET CTYACHTA
MOKET OBITh MPEJCTAaBJIIEH B OJIM3KOW MHTEPIpPETAlMU, SKBUBAJICHTHOW MPUBEICHHOMY MPAaBHIBHOMY
OTBETY

18. 3akonuure ¢pazy. OTBer cileayer 3anmucaTb ¢ MajJeHbKOW OYKBbl, B MMEHHTEJIbLHOM
najaexe: ['paduk 3aBUCUMOCTH aBTOKOPPESIMOHHON (YHKIMU BPEMEHHOTO psla OT BETUYMHBI Jiara
Ha3bIBACTCH ...

IIpaBU/IBHBIH 0TBET: KOppEIOrpaMma

19. 3akonuure ¢paszy. OTBer cileayer 3anucaTb ¢ MajJeHbKOW OYKBbl, B MMEHHTEJIbLHOM
nagexe: llepemenHble, sBIsAIOMMEcs aTpUOYTHBHBIMM IpHU3HAKaMu (Hampumep, npodeccus, o,
00pa3zoBaHue), KOTOPHIM MPUIATH H(PPOBBIC METKH HA3bIBAIOTCS ...

IIpaBuiabHbBIN 0TBET: QUKTUBHbIC

20. 3akonunTe ¢pasy. OTBeT cieayerT 3alMUCATh ¢ MAJEHbKOW OYKBbI, B HMEHUTEJIbHOM
najaexe. ... [lpounTaiiTe TEKCT M 3alMIIUTE NMPaBUWIbHBIA O0TBET. OTBET 3amUIINTE B BUIE uucia. B
aJIMTUBHOIN MOJENN CyMMa 3HAYEHUI C€30HHOW KOMIIOHEHTHI M0 BCEM KBapTayaM JOJKHA ObITh paBHA

IpaBuiabHblii oTBeT: 0
21. 3akonunte (ppasy. OTBerT cieayer 3amucaTh ¢ MAJeHbKOH OYKBbl, B HMEHHMTEJIbHOM
najae:xe. Bcrappre HepocTaroniee. OTBET clieyeT 3anucarh ¢ 00IbII0N OYKBbI, B UMEHUTEIHHOM Ha/IekKe
— MaTeMaTU4eCKUU METOJ, TPUMEHSIEMbIN I PEIICHHs Pa3IMUHbIX 3a/1ad,
OCHOBaHHBIM Ha MHHHMMHU3AIMH CYMMbl KBaJpaTOB OTKJIOHEHUH HEKOTOPBIX (DYHKLUHH OT HCKOMBIX
MEePEMEHHBIX.
IIpaBuibHbI 0TBET: MeTO1 HAMMEHBIINX KBAIPATOB
22. 3akonuure ¢gpasy. OTBeT ciieayer 3anucaTh ¢ MAJeHbKOW O0YKBbI, B M(MEHUTEJIbHOM IaJleikKe.:
Bompoc: I'paauenT ¢yHkimu — 310:
IIpaBU/IBLHBIH OTBET: BEKTOP
23. 3akonunTe ¢pa3y. OTBeT cieayer 3alMUCAThL ¢ MAJEHbLKOW OYKBbI, B HMEHUTEJIbHOM
najaexe.: Bonpoc: JIns GyHKI#H IBYX MEPEMEHHBIX YCIOBUE IMOJIOKHUTEILHOTO TeCCHHUAHA SIBIISETCS:
IIpaBWJIbHBII O0TBET TOCTATOYHBIN
24. YKa:KuTe NPaBWIBHYI0 MOCJEI0BATeIbHOCTh ATAllOB BHIYMCIECHUS 00paTHON MaTpuisl JlaHa
KBaJpaTHasi MaTrpuia A, ONpeAeNnuTeNlb KOTOPOHM HE paBeH HYJI0. a) HaXOXJACHHE alredpanyeckux
JOTIONTHEHUN 3JIEMEHTOB TPAHCIIOHMPOBAHHOW MATPHIIBI W COCTABICHUE COKO3HOW MATpHIlBL, b)
BBIUMCJICHUE OMNPEJCINUTENs] HCXOJHOM MATpHUIlbl; C) HaXOXXICHHE TPAHCIOHMPOBAHHON MAaTpHUIBl K
naHHoM; d) BeIYHCIeHHEe 00paTHOM MaTpHIIBI IO (hopMyIie
IIpaBuabHbIH 0TBET: b)-c)-a)-d)
25. Yka:kuTe NpaBUJIbHOE COOTBETCTBHE MEX]Ty TUIIOM MATPUYHOTO ypaBHEHUS U POPMYIION IS €ro
peneHus:
1. AX=B
2. XA=B
3. AXB=C
Bapuantsl oTBETOB
a) X=A"'CB-!
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b) X =BA™!
c) X=A"'B
IIpaBuabHblii oTBeT: 1)-c2)-b3)—a
26. YcraHoBuTe cooTBeTcTBHE. COOTHECTH PEIICHUE 3a1aUH C OJJHUM M3 BapUAHTOB OTBETOB

, . (-1 0 _ {2 &
3amaga: BemoaHuThs AeiictBue A-B,Troe A = ( 7 1) nuE= [ 0 — 1)

VLG B O ) B () I Gy

IIpaBuJjbHBIi OTBET: 2
27. YcranoBure cooTBeTcTBHEe. COOTHECTH pELICHUE 3aJa4X C OJJHUM U3 BApUAHTOB OTBETOB

3agaua: BemonHuts ActictBue -34, rae 4 = {; i)

—13 -—-23 —31 —32 3 6 -3 -6
D (—33 —43) 2 (—33 —34) 3 (9 12] 4 (—9 —12)
IIpaBuibHbI oTBET 4
28. Ycranosure coorBercTBHe. COOTHECTH PELIEHUE 33/1a4 C OAHUM U3 BAPUAHTOB OTBETOB

3anaua: Bemmonuuts aeiictBue AE+3EA, rae E — equHu4Has mMaTpuia, a A = (_ﬂl f)
(%9 26 %) v(CGd e )

IIpaBuiabHbIil oTBET 3
29. 3akonunte Pppazy. OTBeT CiaeayeT 3aNUCATh ¢ MAJEHbKOH OYKBbI, B HUMEHUTEJIHLHOM MAaIexKe.

Vkaxure tun psga Teinopa:

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

Vkaxure tin psga @ypbe:

IIpaBuibHbIA 0TBeT: QYHKIIMOHATBHBIN P

NucTpykiusa no BeinojiHeHuto. [Ipu oTBeTe Ha BOMPOCHI:

BoiOpare oauH mpaBuiabHBIA  OoTBeT. JlomoMHUTH  (pa3y, CONOCTaBUThb, YCTaHOBHTH
MIOCJIEIOBATEIbHOCTh

Bonpocs! 1 caMoCTOosATENbHON MOATOTOBKY K AK3aMEHY U 3a4eTy
Bonpocsl K 3a4eTy ¢ OLEHKOMH:

Oynknus. OcHoBHBIE onpenencHust. Knaccudukanus.

[penen pyHkumu.

[TocnenoBarenbHOCTS. [Ipeaen yncioBoi Mocae10BaTeIbHOCTH.
Beckoneuno-maisie. Teopembl 0 6€CKOHEUHO-MABIX.
OIHOCTOPOHHUE MPEETBI.

TeopeMsl 0 npezenax.

«3ameydareabHbIe» MPEAEIbl U CIEICTBUS K HUM.

OKBHUBaJICHTHbIE OECKOHEUHO-MAJIBIC.

TeopeMbl 00 SKBUBaJICHTHBIX 0€CKOHEYHO-MAJIbIX.
HenpepsiBHOCTH QyHKIINH.

Pa3peiBbl QyHKIINH.

CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA OTPE3KeE.

[IpousBognas. OcHOBHBIE onpeaesieHus1. [ eoMmeTpuyecknii 1 MEXaHMYECKHI CMBICII.
[IpounzBoaHas. OCHOBHBIE ONpEAEICHHS. DKOHOMUYECKUN CMBICI.
[Ipon3BoHas 00paTHOM HYHKIIUH.

[Ipou3BoaHas MOKa3aTENbHO-CTENICHHON (DYHKITHH.
Huddepennman Gynkmuu. Ero reomerpudeckuii CMBICI.
[Tpumenenne quddepennnana K mpuOIMKEHHOMY BBIYUCICHUIO 3HaYCHUS (PYHKIINU.
[TpousBoaHbIie U MU PEepeHITHATBI BRICIIUX TOPSIKOB.
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[Ipou3sBoaHas mapaMeTpUUECKH 3alaHHON (PYHKLIUH.

OxctpemyM (yHKIuu. OCHOBHBIE TeopeMbl nuddepeHInaibHOr0 HCUUCAeHUsT QYHKIIMH OTHOU
[IEPEMEHHOM.

®opmyia Teitnopa.

MonoToHHOCTH pyHKIMH. HeoOXxonumoe 1 1ocTaTOYHbIE YCIOBHS SKCTPEMyMa.

BrITTyKI10CTh-BOTHYTOCTh (QYHKITMU. TOUKH meperuoa.

AcumnToTsl rpaduka GyHKIHH.

Cxema uccnenoBanus QyHKINU.

OyHkmu HeckoabKuX nepemeHHbx (OHIT). OcHoBHBIE onpeaencHus.

OHII. IIpenen u HENPEPHIBHOCTb.

@OHII. CBoiicTBa HENPEPHIBHBIX ()YHKIIHA.

@®HII. Bunpl pa3pbIBoB.

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

@®HII. YacTHble 1 MOTHOE TPUPALICHUS.

OHII. YacTHbIE IPOU3BOAHBIE.

O®HII. YacTHble IPOU3BOAHBIE BHICIIUX TOPSIAKOB.

@OHII. Teopema o nopske AuddepeHInpOBaHUST CMEIIAHHBIX POU3BOIHBIX.

OHII. YactHble ¥ moaHBIN auddhepeHITnabl.

OHII. IIpumenenune nmonHoro nuddepeHuana K NpuoIMKEHHBIM BIYUCICHUSM.

['panueHt.

[Ipoun3BoHas 110 HAIIPABJICHMUIO.

OKcTpeMyM (pYHKIHMH JBYX NepeMeHHbIX. OCHOBHBIE OIMpeIeIeHHUSL.

JlocTatouHoe ycIoBHE SKCTpeMyMa (PYHKIUH JIBYX TIEPEMEHHBIX.

HeoOxonumoe ycinoBue s3kcTpeMyma (pyHKIIMH JBYX NEPEMEHHBIX.

Y CII0BHBIN 3KCTPEMYM.

HuddepennmpoBanne caoxxHONU QYHKITUH.

Bonpochl, BBIHOCHMbIE HA IK3aMeH:
1. I[lepBooOpa3Has u ee CBOMCTBA.
2. HeonpeneneHHbI HHTETpal, €ro CBOMCTBA U T€OMETPUUECKUN CMBICT.
3. CBolicTBa HEOIIPENETIEHHOTO NHTETpaIa.
4. Metoabl UHTETPUPOBAHUS B HEONPEAEIEHHOM MHTErpajie: HeMOCPeICTBEHHOE HHTETPUPOBAHHE
U 3aBeJIeHHe 1oj 3HaK auddepennunana.
5. MeToipl MHTETPUPOBAHKS B HEONIPEIETICHHOM HHTErpaJie | 3aMEeHa IEPEMEHHOM.
6. MeTopl MHTETPUPOBAHUS B HEONIPEAEIEHHOM MHTETPAJIE | UHTETPUPOBAHUE 110 YACTSIM.
7. PaznoxeHnue parmoHAIBHONM IPOOH HA TIPOCTEUIITNE APOOH.
8. MeTo/ pa3ioKeHus: IPaBUIIbHOM pallMoOHaIbHON IpOOH HAa CyMMY MPOCTEHIINX IpoOei.
9. UHTEeTrpHpOBaHe MPOCTEHIIINX PAIMOHAITBHBIX IPOOCH.
10. WHTerpupoBaHue HEKOTOPBIX HPPALMOHAIBHBIX (YHKUMH M TPUTOHOMETPHUYECKUE
MOJICTAHOBKH.
11. MHTerpupoBaHue TPUTOHOMETPUUYECKUX (QYHKIIUH.
12. UnTerpupoanue auddepeHnnaaipHoro OMHOMa.
13. OmnpeneneHubiii uHTErpai. OCHOBHBIE OIIPEIEICHMUSL.
14. CpolicTBa onpeAeIeHHOr0 HHTErpaa.
15. I'eomeTpuueckuii CMBICI ONIPEAEIEHHOIO HHTETpaIa.
16. YcnoBus cyiiecTBOBaHUS ONMPEAECICHHOIO UHTETpaa.
17. Metonpl MHTETPUPOBAaHMSI B OIIPEIETIEHHOM UHTETpalle: 3aMeHa IEPEMEHHOI.
18. MeTtobl MHTETPUPOBAHUS B OIIPEACICHHOM MHTETPAJIe : MHTETPUPOBAHUE 110 YACTSIM.
19. HecoGcTBenHbIi nHTErpai 1-ro poaa ¢ 0ECKOHEYHBIMH MPEIeIaMHu.
20. HecoGcTBeHHBIN HHTETpaN 2-TO pojia ¢ 0ECKOHEYHBIMH Pa3phIBAMU.
21. HuTterpansl no obnactu. [IpuMepsl HHTETpaioB mo odjaacTu.
22. CBoiicTBa HHTETPAJIOB MO 00JIACTH.
23. JIBoitHoii unterpai. Onpexaenenue. ['eoMeTpuYeCcKuii CMBICI.
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24. BplunciieHuE ABOMHOIO MHTETpajla B IEKApTOBOW CUCTEME KOOPIMHAT.

25. KpuBonuHeitHbIC KOOpAUHATHL. SIKOOMaH.

26. 3aMeHa repeMeHHOW B IBOMHOM HHTErpane. SIkobuaH B MOJIIPHON cUCTeMe KOOPAUHAT.
27. BpluncieHre ABOMHOTO MHTErpayia B MOJISIPHOM CUCTEME KOOpIUHAT.

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

29. BplunciieHne TPOMHOTO UHTETpajia B IEKapTOBOM CUCTEME KOOPAMHAT.

30. DneMeHT MpPOCTPaHCTBEHHOM 007acTH B KPUBOJIMHEHHBIX KOOPIMHATAX.

31. 3ameHa nepeMeHHOW B TPOMHOM MHTErpajie.

32. Yucnossle papl. OCHOBHBIE ONPEACICHUS.

33. CgoiicTBa CXOIAIIMXCS YUCIOBBIX PSIOB.

34. Heo6xoauMblil MPU3HAK CXOJIUMOCTH YUCIOBOTO psfa.

35. JlocTaTouHbIE IPU3HAKH CXOJUMOCTH PAJIOB C MOJIOKUTEIbHBIMU YJICHAMMU.
36. 3nakouepenyrouuecs psabl. [Tpusnak JleitOnuma.

37. 3HakomnepeMeHHbIC PAAbl. AOCOMIOTHAS M YCIOBHAS CXOIUMOCTH.

38. ®@yHkuuoHaNbHBIE Psiibl. OCHOBHBIE ONPEEIICHNUS.

39. Teopema Abes.

40. O6nacTh CXOJMMOCTH CTETIEHHOTO Psiza.

41. Paguyc cXOIMMOCTH CTEIIEHHOTO Psa.

42. CBoiicTBa CTENEHHBIX PSIOB.

43. Psanel Teinopa u Maksiopena. OCHOBHBIE ONPEICIICHMUS.

44. Teopema o paznoxxeHun pyHkiuu B psn Teinopa.

45. Pa3znoxeHrne OCHOBHBIX (DYHKIIMI B CTETICHHBIC PSI/IBI.

46. BpluucieHne CTENEHHBIX PSAJOB C 33JaHHON MOTPEIIHOCTHIO.

47. IlpuMeHeHue CTETEHHBIX PsI0B K MPUOIMKEHHOMY BBIUUCICHHUIO 3HAYeHUSI (PYHKIINU.
48. IlpuMeHeHHEe CTETIEHHBIX PAIOB K IPUOINKEHHOMY BBIYHCICHUIO HHTETpaa.

6. METOAUYECKUE MATEPHUAJIbI, OITPEJAEJIAIOINUE MTPOLHENLYPbI
OLIEHUBAHUSA

KOMITIEKT OILIEHOYHBIX CpPENCTB XpaHUTCS Ha Kadeape, MOMICKHUT OOHOBICHHIO TIO Mepe
HeoOXxoaumocTH. JIJIT TPOMEKYTOUHOM arTecTaliui B BUJE dk3aMeHa Kaxaoe OC Mo IUCIMIUIMHE
OOHOBIISIETCS M yTBEpXKAaeTcs 3a 14 qHeil o Hadajma CECCMOHHOTO MEepPHoJa U XPAHUTCS B HEIOCTYITHOM
MeCTe OT HECAHKIIMOHUPOBAHHOTO J0cTymna. OTBETCTBEHHOCTh HeCceT Kadepa.

[Topsigok mpoBeAeHUS TEKYIIET0 KOHTPOJS YCIEBAEMOCTH M MPOMEXYTOUYHOW aTTeCTallHU
obygaronuxcst mo OIIOII pernmamentupytorcs [lojokeHHEM O TEKyIIeM KOHTPOJIE YCIEBAEMOCTH H
MIPOMEKYTOUYHOM aTTECTAIIMN 00YJAFOIIMXCS IO TPOrpaMMaM BhICIIEro 00pa3oBaHUsI.

Texymuit KOHTPOJIb YCIIEBAEMOCTH SIBISETCS (DOPMOI KOHTPOJIS KauecTBa 3HAHUM 00yJaroIIrXcs,
OCYIIIECTBIISIEMOTO B MEKCECCHOHHBIN TMEpUOoJl OOyUYeHUsS C LEIbI0 ONpEAENeHUS KayecTBa OCBOCHUS
OIIOII.

Texyuit KOHTPOJIb YCIEBAEMOCTH OCYIIECTBISETCS: Ha JICKIUAX, MPAKTUYECKUX (CEMUHAPCKUX)
3aHATUSX, B paMKaX KOHTPOJISI CAMOCTOSITENIbHOM pabOTHI.

OOyuatomecss 3apaHee WHGOPMHUPYIOTCS O KPUTEPUSAX U MPOLEAYype TEKYIIEro KOHTPOJIS
yCIIEeBAa€MOCTH MPEIOAaBaTESIMHU 10 COOTBETCTBYIOIIEH yUeOHON AUCIUILITHHE (MOIYIIS).

YcneBaeMoCTh MPU TEKYIIEM KOHTPOJIE XapaKTepu3yeT 00beM U KadecTBO BBITIOJHEHHOM
oOydJaronuMcst padoThI IO TUCIUILTAHE (MOIYITIO).

[Megarornueckue BUIbI U (HOPMBI, UCTIOIB3YEMBIC B TIPOIECCE TEKYIIETO KOHTPOIIS YCIIEBAEMOCTH
00ydJaronumxcs, ONPEACNISIOTCS METOJAMYECKOW KoMmuccHuer kadenpsl. BpiOupaemblii BHI TEKYIIETO
KOHTpOJISl oOecrieunBaeT Hambosee MOJMHBIM U OOBEKTUBHBIM KOHTPOJbL (M3MEpeHue U (PUKCUPOBAHHE)
YPOBHSI OCBOEHUS PE3YIbTATOB 00YUEHHUSI 110 TUCHUTUIHHE.

[IpenogaBaTeny mpenOCTAaBISAIOT CBEICHUS O TEKYIICH yCIIEBAEMOCTH OOYYalOMIMXCS B pPaMKax
MPOBEJCHUS TEKyIIell aTTecTallud B CEMECTpe B JIeKaHaThl/ y4eOHBbIM OTAEeN HMHCTUTYTa B CPOKH,
onpeJieJICHHbIE BHYTPEHHUMH PACIIOPSIAUTENIbHBIMU JJOKYMEHTaMU UHCTUTYTA.

B menmsx oOecriedeHuss TEKyLIEro KOHTPOJS YCIEBAaeMOCTH IpenojaBaTelib MPOBOJIUT
KOHCYJIbTAILINH.
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[IpenogaBaTenb, Beaymuii 3aHATHS CEMUHAPCKOTO TUIIA, IPOBOJIUT ATTECTAIMIO O0YJAIOIINXCS 32
NpOIIEAINNI Tepuoa. ATTecTalus MOPOBOAMUTCS, €CIUM TMPOBEACHO HE MeEHee 3 TPaKTHYECKHUX
(ceMHUHApCKUX) WK JTA0OPATOPHBIX 3aHATHI, B YCTAaHOBIEHHBIC JACKAaHATOM CPOKH, HE pexe 1 pasa 3a
yaeOHbIi ceMmecTp. OOydarommecs: aTTECTYIOTCS ITyTEM BBICTABIICHUSI B COOTBETCTBYIOIIYIO TPYIIIOBYIO
BEJIOMOCTD 3aIlMCEH 10 CUCTEME: «aTTCCTOBAHY UIIA «HE aTTECTOBAHY.

[IpenomaBarenb, TPOCTABIISISI UTOTH TEKYIIEH aTTeCTAallMH, JOBOJMUT PE3YJIbTAThl aTTECTAIMH 0
CBEIICHHSI CTYACHUECKON TPYyNIbl U OOBSICHSIET NPUYUHBI OTPUIIATEIBHON aTTeCTallUd IO 3amlpocy
00ydJaromerocs.

[Ipu arrecTaruu 00yJarOIMXCsl YYUTHIBAIOTCS CIEAYIONIIE (PaKTOPHI:

— pe3ynbTaThl padOTHl HA 3aHATUSX, MMOKAa3aHHBIC TIPH 3TOM 3HAHUS MO TUCHUTLINHE (MOIYIIO),
YCBOCHHE HAaBBIKOB IMPAKTHYECKOTO MPUMEHEHUS TEOPETUUYCCKUX 3HAHWUW, CTENEeHb AKTMBHOCTH Ha
IPAKTUYECKUX (CEMUHAPCKUX ) 3aHATHSAX;

— pe3yNbTaThl U aKTUBHOCTH YYaCTHSI B CEMUHApax M KOJUIOKBUYyMaXx;

— pEe3yJbTaThl BHIMOTHEHHSI KOHTPOJIBHBIX padoT;

— pe3ynabTaThl W OO0BEM BBIIOJHEHHBIX 3a/laHU B paMKaX CaMOCTOSATEIbHOW pabOThI
00ydarmuxcs;

— Pe3yNbTaThl JUYHBIX O€CEl CO CTYJEHTAaMH 10 MaTepHaly y4eOHOW TUCIMIUIAHBI (MOTYJIA);

— TIOCENICHUE CTYACHTaMHU, CEMUHAPCKUX M MPAKTHUECKUX 3aHATHH, Ta0OpaTOPHBIX padoT;

— CBOEBpPEMCHHAsl JUKBUAAMS 3aJ0JDKEHHOCTEH 110 MPOHACHHOMY MaTepually, BO3HHKIIUX
BCJICZICTBME TIPOITYCKa 3aHATHUN MO0 HEYTOBJICTBOPHUTEIBHBIX OIICHOK IO pe3yiabTaraM paboThl Ha
3aHATHUIX.

— Pe3yNbTaThl MPOXOXKACHHUS KOHTPOIBHBIX TOUYEK 1O TUCHIUTIINHE.

I[IpomexyTouHasi arrecTanusl OOYYAIOIIUXCS WHCTHTYTAa SIBISIETCST (OPMOM  KOHTPOIIS
pe3yabTaTOB 00y4YEHHUS MO JUCIHUIUIMHE C IEIbI0 KOMIUIEKCHOTO OIPEACNICHUs] COOTBETCTBHS YPOBHS U
KauecTBa 3HAHUHM, YMEHUN U HABBIKOB OOy4alOUIUXCs TPEOOBAHUSM, YCTaHOBJICHHBIM 00pa30BaTEILHOM
MPOTPaMMOii.

dopmMupoBaHUE OIEHKH TEKYIIEro KOHTPOIS yCIIEBAEMOCTH U MPOMEXKYTOUHOW aTTeCTallUU TIO
UTOTaM OCBOCHHUSI JHMCIUIUIMHBI OCYIIECTBIISICTCS C WCIOJIB30BAHUEM TMSATHOAUIBHONW CHCTEMBI OICHKU
3HaHUH 00ydJaroOUINXCS.

MeToandeckue MaTepralbl, OMpPeIeSIoNe MPOeIyphl OIEHUBAHUS 3HAHWM, YMEHHM, HABBIKOB
U (MIK) OmbITa ACSITENFHOCTH, XapaKTePU3YIOMIMX JTambl (GOPMUPOBaHUS KoMmmeTeHIwi [Ipomenypsr
OIICHUBAHMSI BKJIIOYAIOT B €05 TEKYIIUH KOHTPOJIb U MPOMEKYTOUHYIO aTTECTAIIHIO.

Texymuii KOHTPOJIb YCIIEBAEMOCTH MPOBOAUTCS C HCIOJNB30BAHUEM OIICHOYHBIX CPEJNICTB,
MIPEICTABJIICHHBIX B I1. 5 JaHHOTO MPWIOKEHU. Pe3yIbTaThl TEKYIIETO KOHTPOJISI TOBOJSTCS 10 CBEIACHUS
CTYJICHTOB JI0 TPOMEXKYTOYHOU aTTecTaruu. [IpoMexyTodHas aTTecTarus IpoBOIUTCS B GopMe dK3aMeHa
U 3a4yeTa C OLICHKON. DK3aMeH MPOBOAMUTCS IO PACHUCAHUIO SK3aMEHALIMOHHOW CECCHH B MUCbMEHHOM
Bune. KommuectBo BompocoB B 3k3ameHarimoHHoOM 3amaHun — 30. IIpoBepka OTBETOB W OOBSBIICHHE
pE3yNIbTaTOB MPOU3BOIUTCS B JICHb DK3aMeHa. Pe3ynbTaThl aTTecTaliy 3aHOCATCS B 9K3aMEHAIIMOHHYIO
BEJIOMOCTh W 3a4ETHYIO KHWXKKY CTyneHTa. CTyACHTHI, HE POIIEIIINE TPOMEKYTOUHYIO aTTECTAIHIO TI0
rpaduKy ceccuu, JOJKHBI JIMKBUAUPOBATH 330DKEHHOCTh B YCTAHOBJICHHOM MOPSIIKE.

7. OCOBEHHOCTH OCBOEHUS JIMCHUIIJIMHBI AJ151 UTHBAJIMAOB U JINL C
OI'PAHUYEHHBIMHA BO3MOKHOCTAMHU

AnantupoBaHHBIE OLIEHOYHBIE MaTepHaibl cojaepkarcs B amantupoBaHHoi OIIOIL. OGyuenue
00y4aroluXxcsi ¢ OTPpaHUYEHHBIMUA BO3MOXHOCTSIMHU 3/10POBbsI P HEOOXOIUMOCTU OCYIIECTBIISIETCS Ha
OCHOBE aJIalTUPOBAHHOW paboueil mporpaMMbl C UCIOJIb30BaHUEM CIIEHUAIBHBIX METOAOB OOyUeHUS U
TUAAKTUUECKUX MaTepHajioB, COCTABJICHHBIX C YYETOM OCOOCHHOCTEH NCUXO(U3MUECKOro pa3BUTHS,
WH/IMBUYAJIbHBIX BO3MOKHOCTEH M COCTOSTHHS 3/I0POBbsI TAKUX 00ydaronuxcs (00y4yaromerocs).

CamocTtosaTenbHass paboTa OO0y4aromMXCs C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3]I0pPOBbS U
UHBAJIUOB TO3BOJIIET CBOCBPEMEHHO BBISIBUTH 3aTPyJHEHHMS M OTCTaBaHHE M BHECTH KOPPEKTUBBHI B
y4eOHYyI0 aesITeNbHOCTh. KOHKpeTHbIE (hOPMBI M BUJIBI CAMOCTOSTEIBHONW pabOThl 00yUYaIOIMUXCs JIUIL C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMHU 370POBbS M MHBAJIUIOB YCTaHABIMBAIOTCS IperoaaBaTeneM. Beidbop
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($bopM 1 BUI0B CAaMOCTOSITETILHON pabOThI, 00YJaIOLINXCS ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMHU 37I0POBbS U
WHBAIUIOB OCYIIECTBISIETCS C YYETOM HMX CIIOCOOHOCTEW, OCOOCHHOCTEH BOCHPHATHS M TOTOBHOCTH K
OCBOEHHUIO ydeOHoro marepuana. DOpMBI CaMOCTOSTENFHON pabOThl yCTAHABIUBAIOTCA C Y4YETOM
WHIUBUIYAIBHBIX TICUXO(PU3NUECKIX 0COOCHHOCTEH (YCTHO, MUChbMEHHO Ha OyMare WM Ha KOMITBIOTEPE,
B (hopMe TECTUPOBAHUS, SJTEKTPOHHBIX TPEHAKEPOB U T.I1.).

OcHoBHBIE (OPMBI TIPEACTABJICHHUS OICHOYHBIX CPEICTB — B TedaTHOW Qopme uiam B dopme
3IIEKTPOHHOIO JIOKYMeHTa. J{71s1 00ydaromuxcs ¢ HapyIeHUsIMH 3pEHUS IPEAyCMaTPUBAETCs BO3MOKHOCTh
NPOBEICHUSI TEKYIIETO W TPOMEXKYTOYHOTO KOHTpOJIE B YCTHOW Qopme. s oOydarommxcs ¢
HApYILICHUAMU CIIyXa IMPEeAyCMaTpUBACTCS BO3MOXKHOCTH IPOBEACHHUSA TEKYIIEr0 U IIPOMEKYTOUYHOIO
KOHTPOJISI B MUCBMEHHOM (hopme.

Ta6muma 7.1. Kateropuu o6ydarommuxcst ¢ OB3, crmocoOs! BoctipusiTis UMU WH(DOpMAIUu 1

METOBI KX O0YUCHHUSI.

Kareropuu obydaromuxcs MeTtop! 00yueHUS
10 HO30JIOTHUSM
c Crnemnble. AynnaipbHO-KHHECTETUIECKHE, MpeayCcMaTpUBAIOIINE
HapymieHusIM [(CTIoco0  BOCIPHUATHATOCTYILICHHE yaeOHOW HH(POPMAITUH TTOCPEACTBOM CITyXa U OCS3aHUS.
Y 3pCHUS WHGOPMAITUH: Moryr uCHONB30BaThCS TPU  YCIOBHUH, YTO  BU3yallbHas
ocsi3aTeNbHO- MH(pOopMaIus OyIeT afanTUpOBaHa JUIsl JTUI] C HApyIISHUSIME 3pEHUSI:
CITyXOBOM BH3YQJIbHO-KMHECTETHUECKNE, TpEAToNaralomye Inepeaadyy |
CraGoBupsI BOCIPUATHE YIeOHOW MH(POPMAIIMH TTPH TOMOIIH 3PEHUSI U OCSI3aHHS,
ue. Crioco0) ayJIno-BU3yallbHBIC, OCHOBaHHBIE Ha TIPE/JCTABICHHE Y4eOHOMH
BOCTIPUSTHS MHQOPMAITUK, TPH KOTOPBIX 33JCHCTBOBAHO 3PUTEILHOEC H CIYXOBOE
MHGOPMAIUH: BOCTIPHUSITHE;
BPUTEIBHO- ayJIn0-BU3YyaIbHO-KUHECTCTUICCKHE, Oasupyronmecs Ha
0CsI3aTEIILHO- MPeCTaBICHUU HWH(OpPMAIMK, KOTOpas TOCTYMAeT II0 3PUTEIEHOMY,
CITyXOBOM CIIyXOBOMY H OCSI3aTEIbHOMY KaHalaM BOCTIPHUSITHE.
C I'myxwue. BU3YQJIbHO-KMHECTETHUECKNE, TpEAToNaralomye Inepeaadyy |

HapyleHusM [(CIioco0  BOCTPUATHABOCIPUATHE YIeOHOU MH(POPMAIIMH MTPH TOMOIIH 3PEHUS U OCSI3aHMSL.

U cIryxa MHQOPMAITUH: Moryr WCHONB30BaTbCA MPH  YCIOBHH, HYTO  AayJUalIbHAs
BpUTENBHO- uHQOpMaIs OyJIeT afanTHpPOBaHa ISl JIUI] C HAPYIICHUSIMH CITyXa:
0CsI3aTEIbHBIN ayJIno-BU3yallbHBIC, OCHOBaHHBIE Ha TIPEJCTABICHHE Y4eOHOMH

Cna6ocnpia mHGOPMAIUU, TpPH KOTOPBIX 33JeHCTBOBAHO 3PUTEIHLHOEC W CIYXOBOC
[Ive. BOCTIPHUSITHE;
Crioco6 aynanbHO-KMHECTETHIECKHE, MTPEIyCMaTPHUBAIOIIHE TOCTYILUICHHUE
BOCTIPUSTHS yaeOHOW MH(pOPMAIIHH MTOCPEACTBOM CIIyXa U OCSI3aHUS,
WHQOPMAITUH: ayJIn0-BU3yalbHO-KHHECTETHIECKHE, Oazupyronmecs HA
3puTeNbHO- MpeICTaBIeHNH WH(OpPMAaIMK, KOTOpas TOCTYMAeT IO 3PUTEILHOMY,
0CsI3aTEIILHO- CITyXOBOMY M OCSI3aTEIBHOMY KaHajlaM BOCIIPHSITHE.
CITyXOBOMU
C Crioco6 - BU3YyaJbHO-KHHECTETUYECKUE;
Hapy BOCHPHATHA - ayZn0-BU3YaJIbHBIC;
[LCHIAM - ayJIMaTbHO-KUHECTETHYECKUE;
= nEhopMaLIT: - ayJIno-BU3yaIbHO-KMHECTETHIECKHE.
OTIOpHO-
JIBUTA 3pUTEIBHO-
TEIBHOT
0 ocCsI3aTeNbHO-
arnmapara
CIyXOBOMU

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

«A Dy

aJanTUPOBaHHBIA (opMaT K OCOOCHHOCTSIM MpUeMa-Tiepeaadn

nHpopManuu

oOyuaromuxcst uHBaNMMA0B U Jui ¢ OB3 ¢opmar obpa3zoBareabHOrO pecypca, B TOM UHCIE C
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HCIIOJIb30BAHUCM CIICHUATIBHBIX TCXHUYCCKUX CPCIACTB,
«AD»— anpTepHATHUBHBIN AKBUBAJICHT UCIIOJIB3yEMOro pecypca

Kateropuu Oo0pa3oBaTesbHbIE pecypchl
o0y4arommxcs 1no DJIeKTPOHHbIE IleuaTHbie
HO30.,10rusM My.JI rpaduuec ayamo TEKCTOB
bTHMeTHA KHe ble,
3JIEKTPOHHBIE
aHaJIOrH
NMeYaTHbIX
M3AAHUI
C Cre AD AD + AD AD
HapyIIEHUS [IbIC (mampumep, (Hanmpum (manpumep,
MU 3pEHHUS co3JlaHHe ep, ay/iuo MIeYaTHBIN MaTepHua,
MaTepHuaIbHON OIIHCaHUE) BBITOJTHEHHBIH
MOJIeTTH penbeHO-TOUCUHBIM
rpaduyecKoro mpudrom JI. Bpaiins)
0o0beKTa
(3Dmonenn)
CrnaboBuns AD AD + AD AdD
nue
C I'my AD + AD + +
HapyIIeHUs [XHE (mampumep,
MU CcITyXxa TEKCTOBOE
OIHCaHueE,
TUTICPCCHIITKH)
Cnabocmbim AD + AD + +
ammu
e
C HapymeHUSAMHA + + + + +
OTIOPHO-JIBUTATEIILHOTO
armapara

Tabmmma 7.3. - @opMbI KOHTPOJIS U OIICHKU PE3YJIbTAaTOB 00y4deHus MHBAIHI0B U Jull ¢ OB3

Karteropu
" 00y4aronuxcs
10 HO30JIOTHSIM

®opmMa KOHTPOJIA H OIIEeHKH Pe3yJIbTATOB 00y4eHHsI

C - YCTHasg TPOBEpKa: NWCKYCCHH, TPEHHHTH, KPYTJIbIE CTOJBI, COOEecelOBaHMA,
HapYIICHUSIMA [YCTHBIE KOJUIOKBUYMBI H JIp.;
3PCHHUA - C UCTIOJIb30BaHMEM KOMIIbIOTEPA U crieruanbHoro I10: paboTa ¢ 37eKTPOHHBIMHY|
00pa3oBaTeNbHBIMH PECYpCaMU, TECTUPOBAHNUE, pedepaThl, KypCOBbBIE IPOCKTHI, IUCTAHITUOHHBIC
(hopMBI, €CITH TIO3BOJISIET OCTPOTa 3PEHHS -
rpaduueckue paboThI U Ip.
C - MMACEMEHHAsI TIPOBEpKa: KOHTPOJILHBIC, TpaduuecKkue padoThl, TECTHPOBAHUE,
HapYIICHUSIMA IMOMaITHIe 3a/IaHus, dCCE, MUCHbMEHHBIE KOJUIOKBUYMBI, OTYETHI U JP.;
CllyXa - C UCTIOJIE30BaHMEM KOMIIbIOTEPA U crieruanbHoro I10: paboTa ¢ 37eKTPOHHBIMHY|
00pazoBaTeNLHBEIMHI PECypCaMH, TECTUPOBAHKE, pedepatsl,
KYPCOBBIC MTPOEKTHI, Tpadudeckue paboThl, TUCTAHIIMOHHBIC (DOPMEI H JIp.
C - MUChMEHHAS MTPOBEPKA, C UCTIOIH30BAHUEM CIIEIHAIHHBIX TEXHHUECKUX
HapyIICHUSIMA
OIIOPHO- CpenCTB (aTbTepHATHBHBIX CPEJICTBA BBOJIA, YIPABICHHUS KOMIIBIOTEPOM H JIp.):
JIBUTATENb KOHTPOJIbHBIE, Tpaduieckue paboThl, TECTUPOBAHUE, JJOMAIITHHIE 3aJaHusl, dCCe,
HOTO
ammapara MUCHMEHHBIE KOJUIOKBHYMBI, OTYETHI H JP.;

YCTHAasi IPOBEPKa, C UCIOJIB30BAHUEM CIICIIMATIBHBIX TEXHUUECKUX CPEIICTB
(cpencTB KOMMYHHKAIHIA): TUCKYCCHH, TPEHUHTH, KPYTJIbIE CTOJIBI,

co0eceT0BaHus, YCTHBIE KOJUIOKBUYMBI H JIp.;
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- C MCIIOJIb30BaHUEM KOMIbIOTEpa U criennansHoro 110 (ambTepHaTUBHBIX
CPEZICTB BBOJIA U YIIPABJICHUS KOMITBIOTEPOM H Ip.): paboTa ¢ 3JIeKTPOHHBIMHU
00pa3oBaTensHBIMU PECYpCaMI, TECTHPOBAHKE, pedepaThl, KypCOBBIE TPOEKTHI,
I'paduueckue paboThl, TUCTAHIIMOHHBIE (YOPMBI - IPEATIOUTHTEIbHEE
00yJaronmmMcsi, OrpaHMYEHHBIM B IIEPEABIDKEHUH H JP.

7.1.  3AJAHUA JUIA TEKYIIEI'O KOHTPOJIA AJ51 UHBAJINIOB U JINL
C O'PAHUYEHHbBIMU BO3MOKHOCTAMHU

Texymuit KOHTPOJIL M MPOMEXKYTOUYHAS aTTecTarus oOydarommxcs uHBaMHAOB W jwmi ¢ OB3
OCYIIECTBIISIETCS C UCIOJIb30BAHUEM OLIEHOYHBIX CPEICTB, A TUPOBAHHBIX K OTPAHUYCHUSIM UX 310POBbS
U BOCTIpUATHUS MH(POPMAIUH, B TOM YHCJIE C UCIIOJIB30BaHUEM CIEIHAbHBIX TEXHUYECKUX CPEICTB.

Texymuii KOHTPOIb YCIIEBAEMOCTH Ui O0y4arommxcst MHBaUI0B U jun ¢ OB3 HampaBieH Ha
CBOEBPEMEHHOE BBISIBJICHUE 3aTPyIHEHUIN U OTCTaBaHUs B O0y4YE€HUHU U BHECEHUSI KOPPEKTUBOB B yUEOHYIO
JESTENIbHOCTh. BO3MOXKHO OCYIIIECTBICHHE BXOAHOT'O KOHTPOJS JJIsL OMpEIENIEHUs e€ro CIOCOOHOCTEH,
0COOEHHOCTEH BOCIPUATHS U TOTOBHOCTH K OCBOCHUIO Y4eOHOT0 MaTepHara.

7.2.  3AJAHMS JJISI TIPOMEXYTOYHOM ATTECTAIIMM 11 HHBAJIMJOB U
JIML C OTPAHUYEHHBIMHU BO3MOKHOCTSMHA

dopmMa TPOMEKYTOYHOW AaTTECTAllMM  YCTAHABIMBACTCS C Yy4YETOM  HHIMBHIYaJIbHBIX
ncuxo(U3NIecKux 0coOeHHOCTeH (YCTHO, MMCHMEHHO Ha Oymare, MMCHbMEHHO Ha KOMIIbIOTEpE, B (opme
TECTHPOBaHUS U T.11.). [Ipn HE0OXOAMMOCTH 00YYAIOLITMMCS TIPETOCTABIISCTCS TOTIOJIHUTEITLHOE BPEMSI IS
MOATOTOBKKM OTBeTa. [IpoMexyrodHas arrecraius, MpH HEOOXOTUMOCTH, MOXKET IPOBOJIUTHCS B
HECKOJIBKO 3TaroB. J{JIsi 3TOro peKOMEHIyeTCsl UCIIOIb30BaTh PYOCKHBIN KOHTPOJb, KOTOPBIN SBIISIETCS
KOHTPOJIBHON TOYKOM 10 3aBEPIICHUIO U3YUEHUS pa3/iena WM TEMbI TUCIUTUITMHBI, MEXIUCIUTUTHHAPHOTO
Kypca, IPaKTUK H €€ pa3ZelioB C IeIbI0 OIICHUBAHUS YPOBHS OCBOCHUS POTPaMMHOT0 MaTepuaia. @opmbl
U CPOK IIPOBEJEHUS pyOEIKHOTO KOHTPOJIS ONIPEACTISIOTCS
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