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[Tacmopt oHIa OIICHOYHBIX CPEICTB
1.1 OOwmue nmonoxXeHus

@DOHJI OLICHOYHBIX CPEICTB NPEAHA3HAYEH [UIsl IPOBEPKU PE3YJIbTaTOB OCBOCHUS IHUCLUIIIMHBI
EH O01. Marematuka @nporpaMMbl IOATOTOBKM CIELMAIUCTOB CPEIHEr0 3BEHAa 10
cnenuanbHocT  08.02.05 CTpouTensCcTBO W 3KCILTyaTalus aBTOMOOWJIBHBIX JIOPOT U
a’3pOAPOMOB.

®OC BKIIIOYACT OLIEHOYHbIE MAaTEePHUAIIBI JUIS IPOBEICHUS TEKYILIEro KOHTPOJIS YCIIeBaeMOCTH,
POMEXYTOUHOW aTTecTalnu B (hopMe IK3aMEeHa.

Htorom sk3ameHa fBIISETCS OLIEHKA B Oaiiax:

5 — «OTIMYHOY; 4 — «XOPOLIOY»; 3 — «yJOBIETBOPUTEIBHOY; 2 — «HEYIOBIETBOPUTEIBHON.

®OC mno3BOJIAECT OIEHUWBAaTh YPOBEHb OCBOCHHMS 3HAHMM W YMEHUH, KOMIIETCHIUH MO
JUCIUIINHE.

1.2 Pe3ynbTaThl OCBOCHUS JUCIUILIMHBL, OJIEKALINE KOHTPOIIIO

Pe3ynbTarsl 00ydyeHus (OCBOGHHbIE YMEHHUS, @DopMBI U METOBI KOHTPOJIS U OLICHKH
3HAHUS, TPAKTUYECKUN OIBIT) pe3yJIbTaTOB 00yUYEHUS
YMeTs:
Pemarp npukiaaHble 3a1a4u ¢ UCIIOJIb30BAaHUEM BoinonHeHue OLEeHOUHBIX 3aJJaHUi

3JIeMEeHTOB Au(PepeHInanbHOro U HHTerpaasHoro | I[IpakTudeckue paboThI
WCYUCIICHHUS.

DK3aMeH
Pemats npocreiimme nugdepeHimansHbe BrinosiHEHHE OLIEHOYHBIX 3aaHUN
YpaBHCHU B YaCTHBIX IPOU3BOJHBIX. HpaKTI/IquKHC pa6OTBI

OK3aMeH
Haxoauts 3HaueHus: GyHKIUI ¢ MOMOIIBIO psijia BrinonHeHue OLEHOYHBIX 3aJaHUI
Maxnopena. [TpakTHueckue paboThI

DK3aMeH
Pemars npocreimme 3axaun, UCIOJIb3Ys Brmmonsenue o1eHOYHBIX 3aJaHHI
3JICMCHTBI TCOPUHU BepOHTHOCTeﬁ. HpaKTI/ILICCKI/IC pa60TI>I

DK3aMeH

HaxoauTe QpyHKIMM pacnipeienenus ciydyaitHoi BrlInonHeHne OLleHOYHBIX 3a/1aHAN

BEJINYHNHEI. [TpakTrueckue paboThI
Hcnons3zoBars MeTo Ditepa sl YUCIEHHOTO BrimosHeHne o1leHOYHEBIX 3aJIaHUI
pemenus auddepeHuaIbHbIX YPaBHECHUH. [IpakTHyecKue paboThI

DK3aMeH
HaxonuTte aHanuTHYECKOE BHIPAXKEHHE BrImonHeHne olleHOYHBIX 3aJaHUI

HpOHSBO,Z[HOﬁ 10 TaOJTMYHBIM JaHHBIM.




[TpakTuyeckue paboThI

DK3aMeH

Pemate 0ObIkHOBEHHBIE TU(PEpeHIATBHBIE
ypaBHEHHUSL.

BrinmosHeHne o1leHOYHEBIX 3aJaHUN
[TpakTrueckue paboThl

OK3aMeH
3HaTh:
- OcHoOBHBIE MOHSATUSA u MeToAbl | YCTHBIA (PpOHTANTBHBINA OIIPOC
MaATEMATHUYCCKOI'O aHaJIn3a, ,I[HCerTHOﬁ Beimogenue OLICHOYHBIX 3aﬂaHHﬁ
MaTEeMAaTHKH, TEOPUH BEPOSATHOCTEN U | Dpsamen

MaTeMaTH4eCKON CTaTHUCTHUKH.

PesynbTarhl 00ydeHus
(ocBoennbie OK u I1K)

OCHOBHBIE TTOKa3aTeIIN
OLICHKHU pEe3yJibTaTa

@®opMBI U METOIBI KOHTPOJIS U
OIICHKH PE3yJIbTaTOB
oOyueHus (c MpUMEHEHHEM
AKTUBHBIX U MHTEPAKTUBHBIX
METOJIOB)

OK 1. BriOupatrs cmnocoObl
pelIeHus 3a1a4
npoeCCUuOHATBLHON
JESITEIIbHOCTH,
NPUMEHHUTEIBHO K Pa3IHYHBIM
KOHTEKCTaM.

JleMoHCTpauust yMeHu
BBEIOMpATH CIIOCOOBI pEIICHUS
po¢eCCUOHAIBHBIX 33]1a4.

YcTHBIN (POHTABHBIN OMPOC
[TpakTryeckue paboOTHI.

OK 2. OcyecTBisiTh NOUCK,
aHaM3 W HMHTEPIPETAIUI0
uHpOpMaLUK, HEoO0X0oIuMOn
JUIS  BBIMIOJIHEHUS  3a/1ad
npodeccuoHaNbHOM
NeSITETTHHOCTH.

JleMOHCTpaLust yMeHHH
OCYIIECTBIISATh TOUCK
Heo0X0AUMO nHpopManuy,
aHAJIM3UPOBATh HHPOPMAITIIO

BeinonHenue KOHCIEKTOB,
OLIEHOYHbIE pabOTHI

OK 3. IInanupoBars u
aHaJIN3UPOBATH COOCTBEHHOE
npodeccuoHanbHOe U
JMYHOCTHOE Pa3BHUTHE.

OmnpenensiTh U BBICTPanBaTh
TPaeKTOPUHU
npodeccrnoHalIbHOTO
pa3BUTHS U caMO0Opa30BaHus

BrinotHeHHE OIIEHOYHOTO
3aJaHusd

OK?7.CopneiicTBoBaTh
COXPAaHEHHIO  OKpPYXaroIleH
cpenbl, pecypcocOepexeHuto,
3¢ (PeKTUBHO NEHWCTBOBATH B
YpEe3BBIYANHBIX CUTYAIIHSX.

JleMoHCTpauust yMeHU
MIPOU3BOIUTH PACUETHI
IIPOLIECCOB, MTO3BOJISIFOIINX
3¢ PEeKTUBHO HCTIOIH30BATH
MIPUPOJIHBIE PECYPCHI

[TpakTuyeckue paboThI

OK 9.Mcnons3oBaTh
UH(POPMAIIMOHHBIC
TEXHOJIOTHUHU B
npodeccHoHaNBHOM
JESITETLHOCTH.

JleMoHCTpanust yMeHH!
MPUMEHSTH pa3InyHbIe
nH(pOpMaLIMOHHBIE
TEXHOJIOTMH B
npodecCuoHATBHON
JESITEIBHOCTH

HaOmroneune
BrIonHeHE KOHCIIEKTOB

IIK1.1. ITpoBoguTh
reojie3nueckue paboThl B
porecce U3bICKaHUS
ABTOMOOWJIBHBIX I0POT U

O6ocHoBaHMe BbIOOpA U
MIPUMEHEHHS METOOB U
CIOCO0O0B PEIICHUS
npoeCCHOHATIBHBIX 3a]a4;

[IpakTueckue paboOThI
OreHOouHBIE PAOOTHI
(pOHTAIBHBIN OTPOC
9K3aMEH




a’pOJIPOMOB.

JleMoHcTpanus
3¢ (HEeKTHBHOCTH M Ka4ecTBa
BBITTOJIHCHUS

I1K1.3.IIpoekTupoBars

KOHCTPYKTUBHBIE  3JIEMEHTBI
ABTOMOOWJIBHBIX ~ JIOpOT U
a’pOPOMOB.

JleMoHCTpanust yMEHUU
OCYIIIECTBIIATH TTOUCK
HeoOxomuMoit nHpopmanuu,
aHAIM3UPOBATH HHPOPMAIIHIO

[TpakTuyeckue paboThI
OueHo4HbIe PabOTHI
(bpOHTANBHBIHN OIPOC
9K3aMEH

I1K3.2.0Ocy1iecTBieHue

KOHTPOJISI ~ TEXHOJOTHYCCKHX
IPOLIECCOB u pUEMKe
BBITIOJTHEHHBIX ~ paboT  TIo
CTPOUTEIHCTBY
ABTOMOOWJIBHBIX ~ JIOPOT U
a’pOPOMOB.

JleMoHcTpanust yMeHHit
OCYIIECTBIISITH TTIOUCK
HE0O0X0MMOM HH(POPMAIIHH,
aHATM3UPOBATH HHPOPMAITHIO

[TpakTrueckue paboThI
OrneHouHbIE PAOOTHI
(bpoHTaNBHBII OpOC
9K3aMEH

[1IK 3.3BbinosiHeHUE pacyeToB
TEXHUKO-IKOHOMUYECKUX
MoKa3aTeneil  CTPOUTEIbCTBA
aBTOMOOWJIBHBIX ~ JIOPOT U
a’pOPOMOB.

JleMOHCTpanust yMEHHI
OCYIIECTBIISTH TIOUCK
HE0O0X0MMOM HH(POPMAIIHH,
IOJIB30BAThCS PACUCTHBIMU
dbopmynaMu, aHATH3UPOBAThH
nH(pOPMAIIHIO

[TpakTrueckue padboThI
OneHouyHble pabOTHI
(bpoHTaNBHBII OIpOC
IK3aMEH

I1IK 4.3 OcyuectBienue
KOHTPOJISI TEXHOJIOTHYECKUX
MPOIIECCOB U MMPUEMKH
BBITIOJIHEHHBIX pa0OT MO
COJIEPKAHUIO aBTOMOOMIIBHBIX
JIOPOT ¥ a3POJIPOMOB.

JleMOHCTpanust yMEHHH
OCYIIECTBIISTH TIOUCK
HEO0OXO0IMMOM HH(POPMAIIHH,
aHATM3UPOBATH HHPOPMAITHIO

[TpakTrueckue padboThI
OneHouyHble pabOTHI
(bpoHTaNBHBII O1pOC
9K3aMEH

[Tporpamma BocniuTanus B pabodel mporpaMMe NpoQecCuoHaIbHOTO MOAYJIS OTpaXkaeTcs yepes
coJIep’KaHue HalpaBJIeHUI BOCIIUTATENIbHOM pabOThl, pa30UTHIX Ha CIEAYIOIINE

BOCIIUTATCIIbHBIC MOAYJIN:

[Iporpamma BocnuTaHus B pabouell mporpamme y4eOHOM AMCLUUIUIMHBI OTpa)kaeTcsl uepes

COJACPpIKaHUC HaHpaBJ’ICHI/Iﬁ
BOCITMTATCIIbHBIC MOJYJIHN:

BOCIIMTATEIbHON pa6OTLI ,

pa3duUTBIX  Ha

CJICAYIOIINC

Mopynu nporpamMmmsl

CopepxaHue MOAYISI IPOrpaMMbl BOCIIUTAHUS

BOCITUTAHUS
Monyns 1 Lenb MoOyns: co3nanue yCIOBUM NSl yIOBIETBOPEHUS
«[IpodeccronanbHO- MOTpeOHOCTEN 00yJaIONINXCs B MHTEIIIEKTYaTbHOM, KYIbTYPHOM U

JIMYHOCTHOC BOCIIUTAHHUC»

HPaBCTBEHHOM Pa3BUTHUU B c(hepe TPYIOBBIX U COIUATBHO-
SKOHOMHYECKUX OTHOIIEHUH MOCPEICTBOM MPodeccrnoHaIBHOTO
CaMOOTIPEICIICHHUSI.
3adauu mooynsa:
pa3BuTHE OOIIECTBEHHON aKTHBHOCTH O0YYaIOIINUXCS,

BOCIIMTAaHUC B HUX CO3HATCIIbHOI'O OTHOUICHUA K TPYAY U

HapOJHOMY JIOCTOSIHUIO;

(dbopMupoBaHHe y 00YJarOIIUXCSl TOTPEOHOCTH TPYAUTHCS,

T0OPOCOBECTHO, OTBETCTBEHHO U TBOPYECKU OTHOCHTHCS K
pa3HBIM BHIaM TPYJOBOM EATEIHHOCTH.

¢dopmupoBaHue NPoecCHOHATBHBIX KOMIIETECHIINH;




dhopmupoBanre 0Co3HaHUS MPOHECCHOHATHHOM
UACHTUYHOCTHU (OCO3HAHUE CBOCH MPHUHAIIIC)KHOCTH K
orpenenéHHoN npodeccuu 1 MpodhecCHoHATEHOMY
COOOIIIECTRY);

(dbopMUpOBaHKE YYBCTBA COLUATBHO-TIPOGECCHOHATLHON
OTBETCTBEHHOCTH, YCBOCHHUE MPOPECCHOHATBHO-ITHUECKHX
HOPM;

OCO3HAHHBII BBIOOP OyayIIero npodeccuoHaIbHOTO
Pa3BUTHUS U BO3MOXKHOCTEH pealin3aiui COOCTBEHHBIX
KU3HCHHBIX TIAHOB;

(hopMUpOBaHKE OTHOIICHHSI K POPECCHOHATBHON
JIeSITeJIbHOCTH KaK BO3MOKHOCTH YYaCTHS B PCIICHUH
JIMYHBIX, OOIIIECTBEHHBIX, TOCYAaPCTBCHHBIX,
OOIIEHAIMOHAIIBHBIX MPOOJIEM.

Monyinb 4 «KyneTypHO-
TBOPYECKOE BOCITUTAHUEY

L]env MoOyns: co3MaHKE YCIOBUMN JIJISl CAMOOTIPEICIICHHS U
COILIMAIIN3ALUHU 00YJaIOUINXCS HA OCHOBE COLIMOKYIbTYPHBIX,
JyXOBHO-HPaBCTBEHHBIX [IEHHOCTEH U MPUHSTHIX B POCCUHCKOM
o0IIecTBE MPaBWJI 1 HOPM TIOBEJICHHUS B MHTEpECcaxX 4eIOBEKa,
CeMbH, O0IIECTBA U TOCYAapCTBa, (POPMHUPOBAHUE Y OO0 YUAFOIIUXCSI
YBa)KCHHS K CTApIIIEMy ITOKOJICHHIO.

3aoauu mooynsa:

BOCITUTAHUE 3JI0POBOM, CYACTIIMBOM, CBOOOHON JTMYHOCTH,
(hopMUpOBaHKUE CIIOCOOHOCTH CTABHUTh IIEJIM U CTPOUTH
JKW3HCHHBIC IIAHbI,

peaym3anusi 00yJarOIIMMHUCS TPAKTUK CAMOPA3BUTHS U
CaMOBOCIIMTAHUS B COOTBETCTBUU C 00IIIEUEIIOBEUCCKUMU
[EHHOCTSIMH Y UJIeaJlaMH IPAKIAHCKOTO OOIIECTBa;
(hopMUpOBaHHE TO3UTUBHBIX )KU3HEHHBIX OPUEHTUPOB U
IJIAHOB;

(dhopMupoOBaHHE Y 00YIAFOIIMXCS TOTOBHOCTH H
CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIC
camMo00pa30BaHuIO0, Ha MPOTSHKEHUU BCEH JKU3HH,
CO3HATEJILHOE OTHOIICHHE K HEMTPEPHIBHOMY 00Pa30BaHHIO
KaK YCJIOBHIO YCHEIIHOM MpodecCHOHaTbHON U
OOIECTBEHHON NeITCILHOCTH;

(dhopMHpOBaHHE BBIPAKEHHOMW B TOBEICHUN HPABCTBEHHOM
MO3UIIUH, B TOM YHCJIE CIOCOOHOCTH K CO3HATEIILHOMY
BBIOOPY 100pa, HPAaBCTBEHHOTO CO3HAHUS U TTOBEACHUS Ha
OCHOBE yCBOEHUSI OOIIIEUETOBEYECKUX [IEHHOCTEH 1
HPABCTBEHHBIX UyBCTB (YECTH, JOJTA, CIIPABETHBOCTH,
MUJIOCEPUS U APYKETIO0Hs);

pa3BHUTHE KYJIBTYPhl MEKHAITMOHAILHOTO OOIICHUS;
(hopMHPOBaHHE YBAXKUTEIHHOTO OTHOIICHHS K POJUATEISIM H
CTapIieMy OKOJICHUIO B I[EJIOM, TOTOBHOCTH ITOHSTH HX
MO3UITUIO, TIPUHATH UX 3a00TY, TOTOBHOCTH JIOTOBapUBATHCS
C POJUTEIISIMH M YICHAMHU CEMbH B PEIICHUH BOIIPOCOB
BEJICHUS JIOMAIIIHETO X035ICTBa, pacpeeNieHus] CEMEIHBIX
0053aHHOCTEH;

BOCITUTaHHE OTBETCTBEHHOT'O OTHOIICHUS K CO3/IaHUIO
COXPAaHEHUIO CEMbU HA OCHOBE OCO3HAHHOTO MPUHSITHS
IIEHHOCTEH CEMENHOM KH3HU,




(hopMUpOBaHHE TOJIEPAHTHOTO CO3HAHUS U TIOBE/ICHUS B
MOJIUKYJITYPHOM MHUPE, TOTOBHOCTH M CIIOCOOHOCTH BECTH
JTUAJIOT C IPYTUMH JIFOJIbMH, TOCTUTATh B HEM
B3aMMOIIOHUMAaHMUsI, HAXOJIUTh OOILKE 1eJIM U COTPYAHUYATh
JUTSL UX TOCTHOKCHHUSL.

Monyinb 5
«IKOJIOTHYECKOE
BOCIIATAaHUE

Lenv moodynsa: popmupoBaHue y 00y4Jaromuxcsi 9yBCTBa O€pEKHOTO
OTHOIICHHS K KHBOW MPUPOJIE M OKPYKAIOLIEH cpee,
KYJIbTYPHOMY HACJICAMIO U TPAJIHUIUSIM MHOTOHAIIMOHATIBHOTO
Hapoza Poccun.

3aoauu mooyns:

pa3BHUTHE y 00YJAIOIIUXCS IKOJIOTUIECCKON KYJIBTYPHI,
OepeKHOT0 OTHOIICHHSI K POJTHOM 3eMIIe, IPUPOTHBIM
6orarctBam Poccuu n Mupa, TOHUMaHUE BIUSHUS
COIIMAIbHO-3KOHOMUYECKUX MTPOLIECCOB HA COCTOSIHUE
MPUPOIHOMN U COIIMATILHOM CPEIbI;

BOCIIUTAHHUE YYBCTBA OTBETCTBEHHOCTH 32 COCTOSTHUE
MIPUPOIHBIX PECYpCcoB, GOPMUPOBAHNE YMEHHI U HABBIKOB
Pa3yMHOI0 MPUPOAONONIB30BaHNUS, HETEPITUMOTO
OTHOIICHHUS K JIEHCTBUSAM, PUHOCSIIUM BPE]] IKOJIOTHH;
MPUOOpPETEHNE OMBITA FKOJIOTO-HAMPABICHHON
JIeITEIILHOCTH;

BOCIIUTAHHE SCTETHUYECKOTO OTHOIICHUS K MUPY, BKITIOYas
ACTETUKY ObITa, HAYYHOT'O U TEXHUYECKOTO TBOPUECTBA,
criopTa, OOIIECTBEHHBIX OTHOIICHUH;

(hopMUpOBaHHE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOMN
MPaKTUKH, OCHOBAHHOT'O HA JUAJIOre KyJlbTyp, a TAaKXKe Ha
MIPU3HAHUM PA3IMYHBIX (DOPM OOIIECTBEHHOT'O CO3HAHMS,
MIPEANOJIararoiero 0CO3HaHUE CBOETO MECTa B
MOJIUKYTBTYPHOM MHPE;

(dhopmupoBaHue yyBCTBa T100BH K PoiiHe Ha OCHOBE
W3Y4YEeHUSI KYJIbTYPHOTO HACIEIUS U TPATUIIHIA
MHOTOHalIMOHAJILHOTO Hapozaa Poccuu.

1.3 Cucrema KOHTPOJISL M OLIEHKU OCBOECHHUS MTPOrPaMMbl TUCIUTUIMHBI

OCHOBHBIMU (I)OpMaMI/I IMPOBEACHU TCKYHICT'O KOHTPOJIA 3HAHWUM Ha 3aHATUIX SBJISIOTCA:

YCTHBIﬁ OIIPOC, pCHICHUC CUTYAIIMOHHBIX 3aa4, TCCTUPOBAHUC, BBIIIOJIHCHUC ITPAKTUICCKUX

paboT, OIIEHOYHBIX UHIUBUIYATHHBIX PAOOT.

HanmeHnoBanue
HaumeHoBaHME OLIEHOYHOTO
KOHTPOJIbHO- OOBeKT KOHTPOJIA
Ne CpeacTBa
OIIEHOYHOTI'O (TeMa /KOMIIETEHITIH )
(popma mpoBeneHus)
MEPOIPUATHS
OK1-3 1 yermpii (bpOoHTANBHBII
1.1 Texymmit Tema «Ipenen u| OK7,9 | KOHTpOIb
" | KOHTpOJIb HENPEPBIBHOCTH (QYHKITHI K 1.1 BoinonHenue  OLEHOYHOTO
" | 3amaHus (C cCaMONIPOBEPKOA).

8




Brimmonnenue  OIIEHOYHOIO
[IK 1.3 | MHAUBHIYaIbHOTO 3aJaHUSL
IIK 3.2
IIK 4.3
OK 1-3 | Vcrapii (pOHTAIBHBIIH
OK 7 KOHTpOHB.
Texymmii BrimmonnHeH e  OLIEHOYHOTO
1.2 ym Tema «[IponsBonmHas u e | [IK 3.3 1 N
KOHTPOJIb -9 | 3amaHus (C CaMOTIPOBEPKOM )
MIPUIIOKEHUSD)
[IK 4.3 | Beimonnenue OILICHOYHOI'O
WHIUBUYAIBHOTO 3a1aHUs
YcrHbii (bpoHTaNbHBIT
OK 1-3 KOHTPOJIb.
0K 9 BrmonuuTh KOHCITEKT
. Tema «HeonpenenenHuIi BOIIpoOCA.
Tekymnit p IK 1.1 P
1.3 WHTETpall. MeTonpl BrimmontHeHEe  OLIEHOYHOTO
KOHTPOJIb o
WHTETPUPOBAHUS IIK 1.3 | 3aganus (C caMOIpOBEPKOHN)
BrimonHenne  OLEHOYHOIO
TK 4.3 B
WHJIUBUIYAJIBHOTO 3aaHUs
OK1-3 | yernmit (bpoHTaTBbHBIIHI
OK 7.9 | KOHTpPOIIb.
N Tema «OnpeneneHHBIA HHTErpal BrimmonnHeHe  OLIEHOYHOTO
Texymmii P P IK 1.1 o
1.4 KOHTDOND U CXeMma ero MPUMEHEHHS s 3aanus (C CaMOIIPOBEPKOIA)
p peLIeHUs TPUKIaJAHBIX 33729 [IK 1.3 | BrimonHeHHe  OILIEHOYHOTO
WHIABH BHOT HUS
TIK 4.3 JIMBUAYAJIBHOTO 3314
OK 1, 2,
OK 7,9,
VYcrHbIit (bpOoHTaNBHBII
TIK 1.1,
KOHTPOJIb.
N Tema «OOBIKHOBEHHEIE
Texymmit TIK 1.3. | BrlmoimHenue  oOIEHOYHOIO
2.1 g depeHIaIbHbIe 9
KOHTPOJIb 3a/1aHus (C CaMONPOBEPKOIA)
YpaBHEHU S K 3.2
BrlnmontHeHMEe  OLIEHOYHOTO
IIK 3.3 | uHAMBUIYATEHOTO 33 aHHS
[IK 3.4




0K 23

Tema «HucnenHoe penieHue . o
P OK9 VYcTHbil (bpoHTATBHBIHI
. OOBIKHOBEHHBIX
Texymunit I[IK 1.1 | KOHTPOIb.
2.2 muddepeHIaTbHBIX
KOHTPOJIb . BbinonHeHne  OLIEHOYHOTO
ypaBHEHUI» K 1.3
WHIUBUAYAIBHOTO 3aJ]aHUs
IIK 3.3
1K 4.3
OK 1-3
OK 7.9 | YcTHbI# (bpoHTATBHBIHI
"~ | KOHTPOIIB.
Texyuuii Tema «Tudpdepenmuansapie | UK 1.1 | Bpmonsenne  omenounoro
2.3 ABHEHMUS B YaCTHBIX 3a/1aHus (C CaMOIIPOBEPKOI
KOHTPOJIb yp K 1.3 A ( poBepKoii)
MIPOU3BOTHBIX» BoinonHenue  OLIEHOYHOIO
TK 3.2 WHIUBUAYAIBHOTO 3aJJaHUs
IIK 3.3
OK2,
OK 7,9
MK 1.1 | YcrHbrid (bpoHTaNbHBIN
Tekymnit ' KOHTPOJIb
3.1 yi Tema «Psab» MK 1.3 P
KOHTPOJIb -0 | BbIOTHEHHE  OIEHOYHOTO
[IK 4.3 | MHAUBHIYaIbHOTO 3aaHUS.
OKT-3
Tema «OO6mue NOHATHS OK 7.9 | Vermri (GpOoHTaNbHBIN
41 Texymmit TEOPUHU MHOKECTBY [IK 1.1 | KOHTpOJb
) KOHTPOJIb BeInonHenue  OLIEHOYHOTO
IK 1.3 | 33 1anus (c camonpoBepKoii).
IIK 3.2
OK 1.2 YcrHbIM (bpoHTaNbHBIT
Tema «OCHOBBI "~ | KOHTpOITB
TCKYH_II/Iﬁ KOM6I/IHaTOpI/IKH U TCOpHUH OK 7»9 Brinonnenue OLICHOYHOI'O
5.1 KOHTPOITh BEPOSTHOCTEH» [IK 1.3 | 3a1aHus (C caMONpOBEPKOiA).
BoeinonHenne  OLIEHOYHOIO
IK 3.2 WHIWBHUIYAIBHOTO 3aaHUs
1K 4.3
. VYcrHbIl (bpOoHTaNbHBIN
Tema «/IuckperHble ciryyaliHbIe
Texymuii KOHTPOJIb
52 BEJMHHHBI OK 1-3 | Bymonuenue OLIEHOYHOTO
KOHTPOJIb OK 7.9

HHAUBUAYAJIBHOI'O 3a1aHUA
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K 1.3
IIK 4.3

7.1

[Ipomexxyrounas | Pazgenst  gucuumuimael EH.OL. [IK 1.3
aTrTecTanus )

OK 1-3
OK 7,9

IIK 1.1

DK3aMeH
Marematuka

IIK 3.2
IIK 3.3
IIK 4.3

2 @®OoHJ OLEHOYHBIX CPEJCTB /JISl OLIEHKH YPOBHS OCBOEGHUSI YMEHMM U 3HAHUU 110 AUCLHUILIMHE

2.1 Marepuaisl JJis TEKYIIEr0 KOHTPOJIS

EH.01 Marematuka
Tema 1. 1 «llpenen u HENPEPHIBHOCTD (PYHKIIUN.

YcTHBIN (GPOHTANBHBIN KOHTPOIH

HOJH)?;Y?ICB KOHCIICKTOM JICKIIUU U peKOMCHﬂyeMOﬁ HHTepaTypOfI OTBCTUTH Ha BOITPOCHI:

Yto Ha3bpIBaIOT NMpeAesioM 0ECKOHEUHOM YMCIIOBOM MOCIE10BATENbHOCTH
()?

YTo MOHUMAIOT MO MpeaesioM PyHKIMH Ha OECKOHEYHOCTH?

YTo MOHUMAIOT MO MpeaesioM (PyHKIMH B TOUKE?

Kakas ¢pyHkuus Ha3pIBaeTCsl HENPEPHIBHOM B TOUKE X = a? Ha IPOMEKYTKE
X?

Kakwne apupmeTnueckue onepanii MOKHO BBIITOJIHATE HAJ| IpeIeIaMu?

Kak BeIuMCINTB IIpeien BO BHYTPEHHEN ToUKe 00J1acTH OnpeaeeHus: 00
AJIEMEHTapHON QYHKIIMH?

Kakas ¢pyHkuus Ha3piBaeTcss 0€CKOHEUHO Masiol (0ecCKoHEeUYHO OO0JbIIOi) B
TOYKE X = a ? Ha OECKOHEYHOCTH?

KakoBa B3auMOCBs3b MEX]ly O€CKOHEYHO MaJIbIMU U OECKOHEUHO OOIBIIUMU?

, 0 o
KakoBbI ocHOBHEIE IMPUEMBI PpaCKPLITUA HCONIPEACICHHOCTEH —, —,
0 oo

000,00 — 00, 1%?

OneHo4YHOE 3aJaHueE:

Brerancnuts npenenst GyHKIUi:

1) limx_)g
m

2) lim,_e

x2-(m?+n?)-x+mn

m-x

Xx—m

-mx+n

nxZ-nx+m-n

11




3) limy,o (VX2 +m-x+n—vVx2—n-x+m)

sinn-x
4) lim
x=0 m-x
Bapuant | m n
1 8 9
2 6 4
3 4 3

OHGHO‘IHOG HHAWBUAYAJIbHOC 3aJaHUC

Brruucnenue npeaenos.
TekcT 3aganusi: UHIUBUAYaAIbHAs paboTa COCTOUT U3 5 3a1aHuil 32 BapUAHTOB.

KpI/ITCpI/II/I OLCHKHU: KaXX/10€ BEPHO BLIINOJIHCHHOC 3a1aHHUEC OLICHUBACTCA B 1 6amn. Uroro:

Koi-Bo 6amnos Orenka
5 «5»
4 «4»
3 «3»
2 ¥ MeHee «2»

Bapuanr Beruuciantes npegen GyHKIun:
1 2% — 3+ 4 N Xt —9 _ sin12x , 3
lim —M— Q‘j{}o B+1 lim ————— lim lim(1 — 2x)x
x- 3 5—x x>3X% —2x — 3 x>0  3X x—0
2 x*+3 5x* 4+ 2x — 2 4x% + x . sin10x 3\
lim lim —————— lim lim lim (1 + —)
x-»21—xXx x>0 1 —2x* x-»1 x—1 x=0 X X—00 X
3 3x+ xt—1 xt—2 X—6 2 sin 3x ] 1
lim —— li lim ————= lim lim(1 + 4x)x
o 2+ 1 xo o + 5x X263 —y/x+3 x20 X x=0
4 13 — 2x + %2 2x + 5%3 4x — X3 ~ sin5x _ 4\¥
lim———— lim ——— lim lim lim|1+4+—
x-0 1-—3x o0 4x3 + 12 x--2 X+ 2 x>0 2x X0 3x
5 7x — 2x° 6x° +x— 3 VX+2-3  sin4x o2
lim — lim —————— lim———— h_r,r(} 5 lim (1 + —)X
xo-1 X% +1 xom x> — 2X 7 X2 — 49 X X x>0 3

12




6 14+2x—%’ I 2x+ 10 i 5sin 4x 3\7*
' im im i S
)EI—EBJ 3x° — 1 x—>—525 — x2 x=0 X il_,rg (1 x)
7 Sx'+2x-2 | | X—6 L Xno
li im————— im . X\x
o 1-2xt x63 —yx+3 | x>0 2x lim (1 - 3)
8 x> +2x—4 I X—2 4x% + x i 2 sin 3x 4\*
im ' im lim (1 +—
x—>ooX3 +1 Ll_l:l} x—1 x—0 X xl—erJ ( 3)()
9 xt—2 4x — X3 I sin 4x 7x
lim m i —
x>0 x3 4 5x x>-2 X+ 2 x>0 5X il_{g (1 + x)
10 3x+ x* —1 2x 4 5%° V - 5sin 4x . 3
T lim SETOY hmw lim lim(1 — 2x)x
X—00 4X3 + 12 x—7 XZ — 49 x-0 X x—0
11 13 —2x +x 6x° +x — 3 I 2x +10 I sin 12x 3\
im —mM— im im i Z
Jinr}o x5 — 2x* x>-5 25 — x* x>0 3x )I(Lngo (1 + x)
12 14 2x—x’ 2 _ sin 10x 1
lim 1+ax=x lim _xX-9 lim lim(1 + 4x)x
x--1 X2 +1 X—00 3X5 -1 x=3x2 —2x — 3 x—-0 X x—=0
13 i X—2 4%% + x I 2 sin 3x 4\*
im i im lim (1 +—
X—)ooX3 +1 Ll_,rrll x—1 x—0 X x1—>r£(1) ( 3)()
14 Xt =2 Vx¥2z_3 | . sinl0x 2\ T
lim — lim———— lim lim (1 — —)
x> o X2 + 5X X7 X2 _ 49 x—0 X X—00 x
15 8x — 2 2x + 10 sin 4x ] 1
lim lim lim lim(1 + 4x)x
x— 0 X3 + X x—>—5 25 — x? x-0 5x x=0
16 5 — — 5sin 4x 3
i &P x =3 mo =YX+ 2| iy lim(1 — 2x)x
X— 00 XS — 2x4 X7 X2 — 49 x—-0 X x—0
17 13 —2x+x | 2x + 5x° | x> —9 i sin 12x | 3\ 2
. X T OX L X =0 im (142
XLIE 4x3 + 12 XI—IE x2—2x—3 x>0 3% xl—>r2( x)
18 1+4+2x—%’ X—6 sin 5x 5
im — lim ———— lim lim(1 + 2x)x
ImE T | I vees | S | MmO
19 2 _ 4 _ x+1 sin 2x 1
o oxd lim ox —2 lim > lim lim(1 — 6x)x
x>0 X3 + X x»-11 —Xx x-0 3X x—-0
20 xt—2 4x% — 3x i 5sin 4x 5y 3
lim ———— lim m i S
x--1 x>+ 1 x— 0 2%3 4 5% x»1 x—1 x>0 3x ){Lr?o (1 X>
21 X2 +2x — 4 5x* + 2x — 2 | ~ sin10x 2\*
lim ——— | lim ———— | lim lim (1 + —)
xooo 1 — 2x* xo-1x2 —2x—3 | x>0 3X X0 3x
22 5 — 2x — 10 2 sin 3x 2
i & Fx =3 lim——— | lim lim(1 — 4x)x
x>0 X° — 2x4 x=5 25 — x? x-0 5x x—-0
23 2 3 2 sin 8x 3
i 225X lim *t 7 lim lim(1 + 5x)x
X—00 4)(3 +2 -1 Xx—1 x-0 3X x—0
24 1+4x—x X3 — 27 i 25 4x 3
lim ————— lim — im ; z
ow X0 — 1 o35 — 2% — 3 x>0 3x il_)rg (1 + x)
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25 243 8x — 2 x+1 sin 15x 1
lim — al lim lim lim—— lim(1 — 2x)x
x»21—X x- o X3 + X x>-11 — x2 x-»0 33X x—0
26 t_2 46 + x 2 sin 2x 2
. lim —— % lim lim—— | lim(1 - 5%)x
3x+ x"—1 x- 0 X3 + 5% -1 x—1 x—=0 5x x—0
lim ————
x»-2  2x+1
27 3 —2x+x? 4x* +2x — 1 i Xx—6 i sin 12x lim(1 — 2 )i
lim—— lim ——— im——— im—— im(1 — 2x)x
w0 1-3x e 1— 2%t 63 —yx+3 | 0 3x %0
28 X +3 -1 I 2x + 10 | sin 5x | ( 4 )X
i im —— im —— im im(1+—
>}1—>mz 1-—x )}Lr?o x3 + 2x x~-5 25 — x? x-0 2X X—00 3x
29 2x* — x> +7 6x° + 4x — 3 4x — X3 . 2sin3x _ 2\*
lim ———— lim ———— lim —— lim ——— lim (1 - —)
x- 3 5—x x—w  2x0 — x4 x>=2 X+ 2 x>0 X x—00 3x
30 7x — 5x° 3x + 6%° -9 i sin 7x 4 3%
lim ———— im——— lim ——— 1m li (1 —)
-1 x> +1 x-0 4x3 + 12 x-3x2 —2x— 3 202X s * x
31 X —2x— 4 I 5x—2 %% + 7x . 5sin 4x 5y 4
im—— im im——— im ——— : 2
E(I—IE X x- o X3 + X 1{1_1;1’11 x—1 x-0 3X il_)rg (1 + x)
32 X +6 xt =2 3—vVx+2  sin1lx _ 1
lim lim ———— 1im—X lim—— lim(1 — 4x)x
x> 2 2 —X x- 0 4x° 4+ 3x X7 XZ — 49 x—0 2X x—0

Tema 1. 2 «[IpousBoaHas U €€ IPUITOKCHHS

YcTHBIN (POHTATBHBINA KOHTPOIIb

HOJ'IB3y}ICI> KOHCIICKTOM JICKIITUH U peKOMeH)IyeMOI\/'I HHTepaTypOﬁ OTBCTUTH HA BOIIPOCHI:

YT0 HA3BIBAIOT MPOM3BOAHON pyHKIMKH Y = f(x) B TOUKe X(?

KakoB reoMeTpruecKkuii CMbICI IPOU3BOIHON?

B uem 3akitouaercst pU3MUECKuil CMbICT IPOU3BOAHOMN?

Yrto Ha3bIBaOT MPOU3BOIHOI BTOPOTO MOPSIKA U KAKOB €€ (PU3NYECKUIN CMbICH?

Kak HailTu npon3BoIHYIO CI0KHOM QyHKIMMN?

B uem 3akitouaercs mpu3HaK Bo3pacTaHus? yobiBaHUs QyHKIIMU? TPU3HAK
CYILLECTBOBAaHMsI IKCTpeMyMa?

Kak ¢ momorpio nepBoi mponu3BOJHON UCCIIE0BATh (PYHKIINIO HA MOHOTOHHOCTb U
KCTPEMYMBI?

Kak oTBICKMBAIOT 3KCTpeMyMbI (PYHKIIMHU C TOMOIIBIO0 BTOPO npou3BoHOM? [Touemy B
TOYKE MaKCUMyMa BTOpasi IPOU3BOHAs OTpULIATEIbHA, a B TOUKE MUHUMYyMa —
MTOJIOKUTENbHA?

B yem paznuune Mex1y HaX0XJeHHEM MaKCUMyMa U MUHUMYyMa (yHKIIUU U
HaXOXXJICHHEM ee HarOOJIbIIEero 1 HAMMEHbBIIET0 3HAYCHUN?

Kax ummercs HaubompIiee 1 HaMMEHbIIIee 3HaUYeHUs (PYHKITMU HA TAHHOM OTpe3Ke?

Kak 1o 3HaKy BTOpOI1 NPOU3BOIHOM ONPENEISIOTCS BBITYKIOCTh U BOTHYTOCTh KPUBOM?
Yro Ha3bIBAIOT TOYKOM Mepernda U KakoB MPU3HAK ee CcylecTBOBaHus? B yem coctout
IPaBUJIO HAXOXAEHUS TOUKH reperuda?

Kakoii cxemoit pekoMeHyeTcs OJb30BaThCs IPU NOCTPOSHUHU Tpaduka GyHKII?

14




OLEHOYHOE 3aJaHue
1. UccnenoBath PYHKIMIO HA SKCTPEMYM, HAWUTH TOYKH Meperuda u mocTpouTh rpaduk:

Bl.a) y=- x’+6x°- 9x+3
B2. a) y= 2x*+3x- 1
B3. a) y= - 2x7-3x%+1

2. HaiiTn Hau6oJbllee ¥ HaMMEHblIee Ha oTpe3ke [m; n] snadenus pynkuuu f(x) = ax3 +
bx*+cx+d

Bapuant a b c d m n
1 -1 9 48 5 -3 10

2 1 -18 105 -35 4 8

3 -1 -3 -45 6 -6 4

OneHoyHOE UHAMBUYATbHOE 3aJaHUE
[IpousBonnas u nuddepennman GyHKIUu

Tekcr 3amanusi: MHANBUAYadbHAs padoTa COCTOUT U3 4 3a1aHuii 32 BapUaHTOB.

Kpurepuu oneHuBanus:

Nel — 56anmnoB (o 1 Gamty 3a KaX1yl0 BEpHO HalCHHYIO TIPOU3BOIHYIO)

Ne2 — 3 Gayna (mo 1 Gayuty 3a Kaxablif ATall: BEpHO HalieHa MPOU3BOHAs BHEIIHEH QyHKIMH,
BEPHO HaiifieHa MPOU3BOJHAsI BHYTPEHHEN (YHKIIMHU, BEPHO 3alIMCAaH PE3yJIbTaT)

No3 — 2 Gamna (Beruucnenus — 1,5 6amra, otset — 0,5 6asna)

Ne 4 — 6 6annoB (mo 1 6anmy 3a KaKIyr0 BEpHO HAWIEHHYIO MPOU3BOIHYIO)

Hroro:

Kon-Bo 6amnos Ouenka
16 «S»
12-15 «»
8-11 «3»
MeHee 8 «2»

Hajitu npou3BoaHble cjiexyomux QyHKIuii:

Bapuant DOyHKIUA:
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1 y=x +5x-3 y=—_4x% |y=TInx +cigx y=3x""log, x y=2t
x? x2-1
2 =13x"—2x + 1 _5_s =4cosx — 3" =x"* sinx _ 1+dx
Y Y=% Vx Y Y 1+ x?2
3 y=3C +x_2 y:is+ y=4"_Inx y=x"-¢" y=1+xz
x 2+43x
15vVx
4 y=x —30x + 1 y—l—7x2 y = 5sinx + y = 2X" * cosX y_3_3x
x* 23
ctgx

5 y=4x -3x+2 |y=8 337 |y=2"+3sinx |y=2x""¢' y =23
x? x3-3
6 y=6x"+2x-3 y_iz_7x4 y=4lnx +ctgx |y =12x° Y:xz_7
x 10g2x x“-1
7 y=5x"-2x+1 y=i4+2\/; y =3tgx +¢e* y=x - sinx y:2—x4
x 2+43x
8 y=6xX —x+4 yzi_l_‘{/ﬁ y=3"—2cosx |y=7x"Inx _ x4
x? Y= Toax

9 y:x—6—5X+1 y=is+\/§ y= y=5x2.ex y= 20
6 2sinx+3cosx 1-2x
_ 3 _ — — 2. 2
10 y=3x"=2x+1 | y= 2 _3/xZ |y=cosx y=x "logsx y_1+3x

4etgx x
2 4 4 — _pX — <2 - Qi 1-x
11 y:3x4+x?—3 y:;_\/ﬁ y=cosx - 7e y =X *sinx y=—
12 y=x +3x-2 y=i+W V=2sinx- y=x" Inx y_962+4

> =

log, x x2-1
13 y=4x’—x’ +4 yzi_}_"{/ﬁ y=3lnx-tgx |y=x""cosx y=1‘5x
4 1+ x?
14 =3x"—2x+12 | -4 _s =2cosx — 3* =x" " sinx _ 3H4x
y Y= Vx y y Y= 12
15 y=5x +x-8 y:is+5\/; y =4"—Inx y=x "¢ y:4+x2
x 2+3x
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3
16 y=2x"-3x+1 yzx%_(/ﬁ y = 2sinx + |y=4x - cosx y_1_3x
ctgx 22
17 y=5x"-3x+6 y:l+5x2 y=2"+3sinx |y=3x""¢" _2x2
x? Y= %3
3
18 y=4x"+x-3 y—i—7x4 y=3Inx +ctgx | y=5x""log, x | y = X3
x? Y=
— Qg2 X
19 y=8x"-2x+4 y=%+2\/§ y=2tgx + ¢ y = 3x° - sinx _2—x*
y_1+3x
— 2y3 X
20 y=3x"—x+2 y=_2+‘{/ﬁ y=3"—4cosx |y=2x"Inx _x3+2
y_1+2x
3 -
21 y=%—5x+13 y:is_l_\/} y = 2sinx + | y=3x’e* _ 2x?
cosx REEEE
— o3
22 y=8x"-2x+4 y-%—w y =3cosx —|y=2x"‘log,x | _3+x°
ctgx x:
23 4, % } * T
y=6x'+%_3 y==-3x3 |y=cosx-2e y =X - sinx _ A=
2 Y=o
— 2 - .
24 y=4x"+x-2 yziz_,_W y=2sinx - | y=x""Inx _x*+2
logs x Yoo
25 y=2x"—x + 1 y_%_,_";/; y=4Inx - tgx | y=X ' Ccosx —1z2x
x y_1+x2
3
26 y=x +5x-3 yzi_i/} y =4"—Inx y =2x° ' cosX —2x3
x3 Y=%3
27 y=13x"—2x+1 yzé_,_ y = Ssinx + y=2x""¢" yzx‘7
15V ctgx xi-1
28 y=3x"+x-2 y:x_1_7xz y=2"+3sinx |y =I12x y_z—x4
logzx 2+3x
3
29 y=x —30x + 1 y:%+5x2 y =4Inx +ctgx | y=x’ - sinx _ x4l
Y= Teox
— A
30 y=4x"-3x+2 y=%—W y =3tgx +¢* y =7x" Inx y= 2x?
1-2x
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=6x" +2x -3 _ =3"-2 =5x""e*¥ 1+x°
31 y = 06X +2x y_x4+2\/} y cosx |y=5x""e SEL
32 y=5x"—2x+1 y=%+‘{/ﬁ y= y=x""log,x y=13_x
x 2sinx+3cosx xo
2.Haiitu nudppepenumnan GpyHkuum:
Bapuant DOYyHKIUA:
1 y=(12+3x)° y=In(x’—1) y=3"+%
2 y=e* ' y =log5(3 — 5x3) y = tg(Inx)
3 y =sin(1 + 7x) y=(2x°—4)° y = In(cosx)
4 y =tg3x y = (4+3x)" y = In'x
5 y=e ¥ y = cos(6x — 3) y=(3-2x
6 y=3"* y = ctg(6x + 1) y=(4x" -2y
7 y=7"> y=(x"—4) y = sin’x
8 y=2"" y = tg(1 - 2x) y=(4x’-2)°
9 y=(2+6x)" y=e' ™ y = In(sinx)
10 y = In5x° y=(3x" -1y y = cos(2%)
11 y =log,(3x? + 2) y=e * y = sin’x
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12 y=(2x"+3)’ y=4"> y = cos’x
13 y=(3x" - 4)’ y = sin(6x — 1) y=e’ 7o
14 y =57 y = In’x y=(Tx+2)"
15 y = ctgdx y=(1-3x" y = tgx
16 y=3"% y=(4-2x) y =In(3x +2)
17 y = cos3x y= e* 2 y= (ZXS + 5)4
18 y = In’x y=(1 +3x%’ y = tg5x
19 y =cos’ x y=(2-4x) y=6' >
20 y=(4x -2) y = sin(6x") y=3"~1
21 y:eSX73 y:lnXS y:(1_6X2)3
22 y=(1-3x)' y =log,(3x + 5) y = sin’ X

_ 41—x _ — 3 _ Y} T
23 y=4 y = cos(3 —4x7) y=02x"+1)
24 y =In(2x — 6) y:e7x+2 y= (5X2—8)6
25 y = sin(3x+4) y= cos'x y= 2x’—1)°
26 y = (12 +3x")° y =log5(3 — 5x3) y = In(cosx)
27 y=e>’ y=(2x°-4) y = In’x
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28 y =sin(1 + 7x) y = (4 +3x%)* y=(G-2¢)
29 y = tg3x y = cos(6x — 3) y=(4x" -2y
30 y=e ¥ y = ctg(6x + 1) y = sin’x

31 y=3"% y=(5x"—4) y=4x’-2)°
32 y=7"> y = tg(1 — 2x) y = In(sinx)

3.HaiiTn cCKOpOCTh M3MeHEeHUs (PYHKIHMH B TOUYKE X(:

Bapuanr Bapuanr

1 y=2x5+x2—2, ecnu Xg=1 17 y:6x5—x2—2, ecian Xo=0
2 y=2x5+3x2+ 2,ecimn Xo=0 18 y=7x2—x3+1, €cJI Xo=1
3 y=4x3+x2—3, ecnn Xg=1 19 y=5x3—x—4, €clIn Xo=2
4 y=2x5—x4+1, ecitt Xo=0 20 y=6x3+2x2+x, ecnn Xg=1
5 y=2x5+3x—4, ecmn Xo=1 21 y=2x3+x2— 4, ecmn X = 2.
6 y=6x5—3xz—2, ecmt Xo=0 22 y=2x5—x4+3, eclmm  Xo=-2
7 y=5x2—2x3+1, ecimm Xo=1 23 y=4x6—3x2+5, ecnu Xo=1

S y=5x3—2x—2, ecnmn  Xp=2 24 y=7x5+2x—1, ecnu Xg=0.

9 y=2x"+4x"+x, ecnmu Xo= 1 25 y=3x"+x -2, ecim Xo= 1

10 y=2x3+3x2— 4,ecmn Xo=0 26 y=2x5—3X2—2, ecm Xg=1
11 y=4x"-3x"-5, ecnu xo= 1 27 y=2x"+3x"- 2,ecnn Xxo=0
12 y=X5+3X—1, ecmn Xo=0 28 y=4x3+x2— 3, ecid Xg=2
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13 y=2x4—x2+ 1, ecmu x0=0 29 y=2x57x4+5, ecin Xo=0
14 y:5x4—x2+x+1,ecn1/1x0=0 30 y:2X5+5x—4, eclm Xg = -1
15 y=2x4—x2+ 3, ecnd Xo=3 31 y=6x573x2—1, ecii Xg=0
16 y:3x5—x4+x, ecnu X = 32 y:5x2+4x3+1, eclm Xo= 1
1
4, Hana byHKIUSA Z = fix, y). ”HaﬁTI/I YaCTHbIC MPOU3BOJAHBIE
TIEPBOTO U BTOPOro NOpsifka fy 5 fy 5 fix 5 fiy 5 fyy s fux
Bapuant Bapuant
1 Z=3x"-cosy 17 Z =4y -sinx
2 Z =2y -sinx 18 Z=3""y"
3 Z=¢""y 19 Z=3y -Inx
4 z=5 % 20 Z=2y - cosx
5 Z=4x"-siny 21 Z=3x"-siny
6 Z =3y - cosx 22 Z=4"-%x
7 Z=x"Iny 23 Z=2x"-cosy
8 Z=2""y 24 Z=x-Iny
9 Z=2x"-cosy 25 Z =3y - cos X
10 Z=5y -Inx 26 Z=5y -Inx
11 Z =2y - cosx 27 Z=4x-siny
12 Z =3y sinx 28 Z=4¢" -y
13 Z=4x"-Iny 29 Z=3x"-Iny
14 Z=2x""siny 30 Z=2y -Inx
15 z=3-x' 31 Z=2y"sinx
16 Z=4x"-cosy 32 Z=4"-x°
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Tema 1. 3 «Heonpenenennsiit maTErpan. MeToibl MHTETPUPOBAHUS»
VYcTHbIN GPOHTAIBHBIN KOHTPOJIb

1) ITonp3ysick KOHCIIEKTOM JIEKLIUU U PEKOMEHLYEMON JTUTEPATypOil OTBETUTH HA BOIPOCHI:
e Uro sBNsSETCS OCHOBHOM 3aa4eli NHTErPaJIbHOIO UCUHUCIICHUS?
e Kakas ¢pyHKuMs Ha3pIBaeTCS IEPBOOOPA3HON st TaHHON (PYHKLIMHU HA 3aJJAHHOM
npoMexyTtke? (mpumep)
e B 4em cocTOMT OCHOBHOE CBOMCTBO IEepBOOOpa3HON?
e Uro Ha3bIBAIOT HEOIIPEIEICHHBIM UHTETPAIIOM?
e UYem oTiiMyaeTcs HEONPEACTICHHbIN HHTETPaJ OT MePBOOOpa3HON PyHKIUU?
e UYemy paBHbI IpoU3BOAHAsA U TubdepeHIan HEONpeAeIeHHOro nHTerpaia?
e B yem 3akmo4aroTCs NpaBUIIO HHTETPUPOBAHUS AITeOpandeckoi CyMMbl (PyHKIIUH?
e UYemy paBeH uHTerpai ot auddepeHnnana HeKOTopoi GyHKIru?
e B ueM cOCTOUT reOMETPUUECKUI CMBICI HEOIIPEAEIEHHOTO HHTErpana?
e Kak u3 popmyn muddepenupoBanus noay4aT GopMysIsl HHTETPUPOBAHHS?
e B yem cocToUT METO/ HEMOCPEACTBEHHOTO HHTETPpUPOBaHUs (PYyHKIMI? (puMep)
e Kaxk npoBepuTh, IpaBUIIbHO JIM HaliIeH HHTerpan?

OueHouyHoe 3a/1aHuE
Haiitu HeonpeneneHHbIil HHTErpai (B3aMMOIIPOBEPKA)

e ‘n- _min
H((m-x — +1+m n-cosx)dx 2) dx

Van m-x+n

3) f(m x™l—n)-(x™m—n-x+5™dx  4) fx" -sin(x™*! + m)dx

Inx)"
5) ud
m:-x
Bapuanr | m n
1 7 8
2 3
3 6 4

OI_ICHOLIHOC HHAWBUAYAJIBHOC 3a/JaHUC

Tekcrt 3amanuss: WHANBUIYyabHAS padoTa COCTOUT U3 6 3a1aHuil 32 BapHaHTOB.

Kputepun o1ieHKH: KakJ10e BEpHO BBIIIOJHEHHOE 3a/laHue olleHuBaeTcs B 1 6ami. Uroro:



Koi-Bo 6aymioB O1enka
6 «5»
5 «4»
34 3»
2 ¥ MeHee 2»
BpruucnuTe HeonpeIeaeHHbI HHTErpal:
1 2 3 4 5 6
=
o
<
N
=3
m
! f(4x5— j(i/?+ex fx\/1+33 fZlnx-dx
X
=+ 2)dx 2 )
4 ) f(; —4smx)dx fl—Sxd)
7
+ —) dx
X
2 f(3x5 — 5x j(i/;+ e* j41+5xdx fo\/B + 7 fx-sinx
+ 8)dx f <i7 — sinx) dx - dx
X
3
+ —) dx
X
3 f(sz +x I(W fcos(7x f(Z fo-ex
—10)dx j (1_3 + 3sinx + 1)dx +4x)3dx | -dx
X — coS x) dx
7
— —) dx
X
X
4 f(BxS—Z f(s x4 f\/3+4x f7x-cosx
2 3
+ 3) dx f (— +5e* f d -dx
x8 _ 1—6x
8 — 2sin x) dx
+ —) dx
X

23



> J-(3x2 — 6x f(% fsin(4 fx(l fx3lnx
+0,5)dx f (14 + 3e* —5x)dx | + 3x2)*dx | - dx
o — 6%) dx
+ —) dx
x
6 4 7[5 1-5x :
(7x* — 3x ( X 2 dx 1 2X - sinx
+ 14)dx f (13 + 4e* + 7x)*dx | -dx
5x — 2sin X) dx
+ —) dx
x
7 f(3x5 —x f(i/z+ 9% fe4_xdx fx(Z f6x-cosx
+ 7)dx j (i — 4cos x) dx + 3x%)%dx | - dx
2
6
— —) dx
x
3
8 f(3x4 f <—5 j (Va2 + 57 j81+2><dx f\/1 T 6x f 5Inx - dx
x
+0,2x 4 — 3sinx ) dx
— 8)dx + x) dx )
9 9 7[5 : x
(x? — 2x ( X sin(6x (3 x-eX-dx
+ 5)dx f (i + 4e* + 5) dx — x)?dx
x4-
6 - 3x) dx
— —) dx
x
10 1 5
j<2x5—§x (\/F+e" V6 —2x( | 8x-cosx
1 2
— — Agi - dx
+ 1) dx j(xz 4sin X) dx f3 —de
8
+ —) dx
x
1 J(5x3—7x f(i/;+8x fe4‘3xdx j\/l—Zx jx-lnx
+ Z)dX f (i — cos X) dx - dx
%5
2
- —) dx
x
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12 f(3x3 f (% f cos(7x f(l f 3x - sinx
+ 0,5x f (% + 4sin x + 1)dx +5x)3dx | -dx
— Ddx Zx — 2cos x) dx
— —) dx
X
13 2 . . N
(4x3 + 2x (Vx sin(3x x(2 3x-e
— 5)dx f (% + 2cos x — 1dx + 4x?)*dx | - dx
5x - 3X)dx
— —) dx
X
14 f(Zx5 —3x f(s\/ﬁ+ 7% f31+5xdx f\/3 + 2x f5x-cosx
+ 8)dx (i —sin x) dx - dx
5
3
+ —) dx
x
15 f(sz + 7x j("{/; jcos(3x f(z fxé - Inx
—10)dx j (iz + 3sin x + 1)dx + 5x)3dx | -dx
3x — 2cos x) dx
— —) dx
x
16 f(3x5—; f(s x3 fl_gzxd)f\/3+2x f4x-sinx
+7)dx f (iz + 5e* - dx
8x — sin X) dx
+ —) dx
X
17 f(3x2 —2x f(% fsin(4 f(6 f6lnx - dx
+ 0,5)dx j (% + 3e* —2x)dx |+ 3x)*dx
7x — Zx) dx
+ —) dx
x
18 J(6x4 - X f(7 x> fZl_de jX(l j4x-ex
+ 4)dx f (is + 2e* + 3x?)*dx | - dx
6x — 4sin x) dx
+ ;) dx
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19 J-(Sx4 - 3x f(i/;+ 4x fe4‘3xdx f(Z fxz - Inx
+ 2)dx f (l — 5cos x) dx +4x)°dx | - dx
xZ
2
— —) dx
x
7
20 f(2x4+8x f(—s f(i/?nx f31+2xdx f\/1+4x f8x-sinx
X
—4)dx n i) dx — 2sin x) dx ~dx
x
21 f(xz - 7x f(i/?%— e* fsin(Zx f(6 f?)x-cosx
+ 2)dx j (% _ 4x) dx + 5) dx —x)%dx | -dx
x
5
— —) dx
X
22 5 1 5 x x
(6x —Ex (\/x_+e V3 —2x 6x-e
12 2
— — Egj -dx
+ 1) dx j (x2 5sin x) dx j T dx
3
+ —) dx
X
23 f(Sx4 —2x j(i/;+ 2% je‘*‘zxdx fx/l — 8x fo-sinx
+ 12)dX j (i — 3cos X) dx - dx
2
2
— —) dx
x
24 , .
(3x* + 5x (\/x— cos(2x x(2 9x - cosx
— 1)dx f (i + 2sin x + 1)dx + 7x2)3dx | - dx
3
3 — COS x) dx
- —) dx
X
25 3 3 . 4
(4x3 + x (Vx sin(5x (2 x* - Inx
—3)dx f (i + cos x —1)dx +3x)%dx |-dx
4
Sx — 6X)dx
— —) dx
X
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X 4
26 J-(4x5—z f(\/? f(l f7x-ex
+ 2) dx (l + 3sinx 3 dil +30)%dx | -dx
x7 1—6x
3 — COoS x) dx
+ —) dx
x
27 f(3x5 — 5x f(s x4 fsin(4 f(l fo-cosx
+ 8)dx f (1_3 + 5e* —5x)dx |+ 7x)*dx |-dx
7x — 2sin X) dx
— —) dx
x
28 2 8/ 5 1-5x x
f(Sx +x j(Jx_ jz dx f(z 15x-e
—10)dx j (18 + 3e”* +3x)%dx |- dx
8x — 6") dx
+ —) dx
x
29 X 7
f(3x5 ~2 f( x5 fe“‘xdx f\/1+6x lex
+ 3) dx f (% + 4e* - cosx - dx
Zx — 2sin x) dx
+ —) dx
x
30 j (3x% — 6x f (Vs + 9% f 8l+2x(x f 3 f 3Inx - dx
+ 0,5)dx j (:_3 — 4cos X) dx —x)%dx
5
+ —) dx
x
1
3 f(7x4—3x j(—z f(i/;+5x fsin(6x f\/6—2x f6x-sinx
x
+ 14)dx B g) iy — 3sin X) dx | +5)dx - dx
x
32 f(3x5—x f(7 x5 f\/l—Zx fx-cosx
+ 7)dx f(is + 4e”* f 2 dx - dx
4x _ 3") dx 3—x
+ —> dx
x

Tema 1. 4 «OnpeneneHHbl HHTETPAI U €70 TPUTIOKEHUSY.

YcTHBIN (ppoHTANBHBINA KOHTPOJIb
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1) ITonp3ysick KOHCIIEKTOM JIEKLIMU U PEKOMEHAYEMON JTUTEPATYpPOll OTBETUTH HA BOIPOCHI:

e Uro Takoe onpeeneHHblil nHTerpan ot Gyukiuun y = f(x) no orpesky [a; b]?

e B uyem cocroutr FGOMeTpI/I‘leCKI/Iﬁ CMBICJI OITPEACIICHHOI'O I/IHTel"pa.]'Ia?

e B ueMm cocTouT pU3nUEeCcKii CMBICI ONPEeIEHHOr0 UHTerpaa?

e C noMoIbto Kakoi (pOpMyJIbI BEIYMCIIAIOT ONPEIEICHHBIA HHTErpa?

e KakoBBI OCHOBHBIE CBOMCTBA OIIpCACIICHHOI'O I/IHTGFpaJIa?

e KaxkoBa cxema pemieHus 3aa4d Ha BBIYUCICHUE TUIOIMATH (GUTYPHI C TTOMOIIBIO
OTpeIeJICHHOTO HHTerpaia? (mpumep)

e KaxkoBa cxema perieHUs] PU3NIECKUX 33124 C TOMOIIIBIO OTPECICHHOTO HHTerpana?
(mpumep)

a) y = x>-10x+25, y = 5-x

Onenounoe 3aanue
1. Haiitn mumomaab GUrypsl, OorpaHU4eHHON JIMHUSIMH

o)y =x%y=2-—x,y=0.

2. CKOpOCTb TOUKH, JBMXKYIIEHCS PSIMOJIUHENHO, 3ajaHa ypaBHeHHEM S (t) = 3t
Beraucnute myTh, MpoiIeHHBIH TOYKOH 3a 5 CEKYH/I NOCIIE Hayaja ABHKCHUS.

3. Boruncauth paboTy, COBEPIICHHYIO IPU PACTSDKEHUH MPYKUHBI HA 6 CM, €CITH IS
CKaTHA €€ Ha 3 CM HY>KHO IPWIIOKUTH cuiry 15 H

OHCHO‘IHOG HHAWBUAYAJIbHOC 3aJaHUC

TekcT 3aganusi: UHAUBUAYaAIbHAs paboTa cOCTOUT U3 4 3a1aHuii 32 BapHaHTOB.

KpI/ITCpI/II/I OLCHKHU: KaXX/10€ BEPHO BLIITOJIHCHHOC 3a1aHUC OLICHNUBACTCA B 1 6amn. Uroro:

Kou-Bo 6amnos Onenka
4 «5»
3 «»
2 «3»
1 n menee W@2»
Haiitu ruiomanes ¢purypsl, orpaHu4eHHOMN JIMHUSAMU:
Bapuant 1 2 3 4
1 y=1-x", y=0 y=x-1,y=0, x= |y=4—x",y=x+ y=x%,y=x
0,x=1 2,y=0
2 F4-X2 , y=0 y=x2—4,FO,X= y:4X7X2,y:4 y=4fx2,y=2—
0,x=-1 -X,y=0 X
3 y=9-x", y=0 y=%x-9,y=0 ,x=- |y=x, y=(x— y=4x-x.,y=x
2,x=1 2%, y=0
1 y=X" L, x=1,x=2, [ y=x"-1,x=0,y=0 [y=(x+1)°,y=1 |y=x% y=vX
y:() _Xayzo
5 y=x 42, x=2,x=1, |y=x"-1,x=0,x= |y=4x-x>,y=x, |y=(x+1),y=3
y=0 -1, y=0 y=0 +x
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6 y=x"-1,x=1,x=2, |y=x’-1,x=-1,y=0 [y=4-x",y=2- |y=x, y=(x—
y=0 X, y=0 2)%,x=0

7 y=x"-4,x=2,x=3, |y=x-Lx=1,x= |y=(x+1)7"y=3|[y=4-x",y=x+
y=0 -1, y= +x,y=0 2

8 y=x2+3,x=0,x=l, y=x3—1,x=—1, y——x3, y=x+ |y=x+3,y=(xx+
y=0 x=0, y=0 2y, y=0 b’

9 y=x+1, x=-1, y=x"-1,y=0 y=xLy=vx, y |y=4x-x’,y=4
x=1, y=0 =0,x= -X

10 y=x3+1,x=0, x=1, y=x2—4, y=0 y=x3,y=\/§, y y=(X+1)2,y=1
y=0 =0,x=9 -X

11 y=x-1,x=1,x=2, |y=x"-9,y=0 y=x+2,y=4- |y=+x y=x"
y=0 X%, y=0

12 y=-x-1,x=-2,x= |y=x"-1,y=0,x=0 y=x,y=vX,y |Y=3+txy=(x+
-1,y=0 ~0,x =2 1)’

13 y=-x"+1,x=-1, y=x"-4,y70,x=1 |y=x2y=vx, y |Y=Xy=4x-x
x=1, y=0 =0,x=9

14 y=x+2,x=-1, y=x"-9,y=0 ,x= |y=x’,y=vx,y |y=2-X,y=4-
x=1, y=0 1,x=2 =0,x =4 x?

15 y=x"+4, x=-1, y=x-Lx=1,y=0 |y=4-x,y=4x— [ y=+%, y=x"
x=1, y=0 x,y=0

16 y=x"43,x=0,x=1, |y=x"-4,y=0,x= y=x,y=vVX, y y=4x—x,y=4-
y=0 2,X=- =0,x= Xx=0

17 y=x"+1,x=-1, y=x-9,y70 ,x=- |y=x’,y=vx, y |Y=x+t2,y=4-
x=1, y=0 2,x=3 =0, x =3 x*

18 y=2x", x=-1,x=2, |y=-x-1,x=2,x= |y=(x-2),y= x=0,y=-x",
y=0 0, y=0 X, y=0 y=(x+2)

19 y=2x", x=-2,x=1, |y=x"-1,x=-1,y=0 y=x,y=vx,y |y=4-x,y=4x-
y=0 =0,x=5 x>

20 y=x"+1, x=-2, x=0, | y=x>-4,y=0,x = y=x%y=vVX, y x=0,y=x", y=
=0 Ix=-1 ~0,x=3 (x -2’

21 FXZ-H,X:O,XZI, y=x"-9,y=0 ,x=- |y=1-x,y=(x+ y=4fx2,y=2+
y=0 2,x=2 1%, y=0 X

22 y=x"+2, x=-1, y=x-1,x=-2y=0 |y=x,y=4x—x°, |y=-x, y=(x+
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x=1, y=0 y=0 2",
x=0

23 y=x"+3, x=-1, y=-x-1,x=2,x= y=x,y=v%, y x=0,y=4x — x°,
x=0, y=0 1, y=0 =0,x=6 y=4-x

24 y=x"+2, x=-1,x=2, | y=-x"-1,x=2, y=0 y=x2,y=\/§, y |[y=x+D,y=x
y=0 =0,x=5 +3

25 y=x+1, x=0, x=2, |y=-x"-1,x=3, y=0 y=x,y=%, y y2=2+x,y=4—
y=0 =0,x=7 X

26 y=x+1,x=0,x=1, |y=x"-1,y=0, x= |y=2-x,y=4— |y=9-x",y=3-
y=0 0,x=1 Xz,y:O X

27 y=x-1,x=1,x=2, |y=x"-4,y=0,x= y=xLy=vx,y |y=1-x,y=(x+
=0 0,x=-1 ~0,x=6 1)?

28 y=-x-1,x=-2,x= |y=x"-9,y=0 ,x=- |y=3+x,y=(x+ |y=(x+2)",x=
-1, y=0 2,Xx= 1), y=0 0,

y=-x’

29 y=-x"+1,x=-1, y=x"-1, x=0, y=0 y=(x+2,y=- |y=3-x,y=9-
x=1, y=0 x>, y=0 x>

30 y=x"+2,x=-1, y=-x"-1,x=0, x= y=x%y=vVX, y y=(x-2),x=
x=1, y=0 -1, y=0 —0,x=7 0,y=x"

31 y=x"+4, x=-1, y=x-1,x=-1,y=0 |y=-x", y=2+ |y=9-x",y=x+
x=1, y=0 x),y=0 3

32 y=x"43,x=0,x=1, |y=-x-1,x=1,x= y=x,y=vx,y |y=4-Xx,x=0,
y=0 -1, y=0 =0,x=8 y=4x-X

Tema 2.1 «O6bIKHOBEHHBIE TU(PEpEeHINATbHBIC YPaBHEHU»

JuddepenunanbHbie ypaBHEHUS C pa3/IeICHHBIMU U Pa3IesoIIMMUCS IepEMEHHBIMU
YcTHBIN (pOHTANBHBINA KOHTPOJIb

[Tonp3ysiCh KOHCIIEKTOM JIEKIIUA U PEKOMEHTYEMOM JIMTEPATYpPOil OTBETUTH HA BOIIPOCHI:

Yro Ha3bIBaIOT OOBIKHOBEHHBIM U hepeHInaIbHBIM ypaBHEHUEM?
Yro Ha3pIBalOT OOMIMM? YaCTHBIM perieHrueM AudQepeHnnanbHoro ypaBHeHHU?
KakoB reomerpuueckuii CMbICT OOIIETO U YaCTHOTO petieHui quddepeHanbsHOro
ypaBHEHUsA?
Mosxet nu quddepeHnmraibHoe ypaBHEHHE UMETh KOHEUHOE YHCIIO PELIeHU?
Yro Ttakoe nopsaok AuddepeHnanbHOro ypaBHEHHUS U KaK €ro OnpeaeanTh?

Kak npoBeputh, NpaBUIBLHO JIU HalIeHO pelieHrne AuQdepeHnaibHoro ypaBHeHus?
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e Yewm oTimuaercs YpaBHCHHUEC C Pa3ACJICHHBIMU IICPEMCHHBIMU OT YPABHCHUA C
pa3eNoIUMUCS IEPEMEHHBIMU?

¢ B kakoii mocienoBaTensHOCTH pemaioT auddepeHnnaisHoe ypaBHEHNE TIEPBOTO
NOPSAJIKA C pa3AeOUIMMKCS TIEPEMEHHBIMU ?

e B yem 3axmovaercs 3agaya Komm? KakoB ee reomeTpuueckuii cMbici?

O1eHoYHOE MHIUBUYAJIbHOE 3aJJaHHE
HNuddepenunanpabie ypaBHEHHS C Pa3ICICHHBIMU U Pa3ACIISIIONUMICS TePEMEHHBIMU
Tekct 3aanus: HHAUBUyalIbHAsI paboTa COCTOUT U3 2 3a7aHuil 32 BapuaHTOB

Kpurepuu oneHku:
Nel 5 Gamnos: a)2 6amuta  0) 3 Oamia

No2 5 6amnos ( 36amna — obmiee pemenue, 1 6amn — Haxoxaenue C, 1 6amt — oTBeT)

Hroro:
Koun-Bo 6aiios OueHnka
9-10 «5»
7-8 «4»
5-6 «3»
4 u meHee «2»
Bapuanr 1 Bapuanr 2
1) Pemuts ypaBHEHUE 1) Pemnts ypaBHEHUE
a)(x+1)-dx+2ydy=0 a)y' =x
O)x?-y' =+ -(x+1) S FaY
2) HaiiTi yacTHOE peleHue ypaBHEHUsI 0) Xy =14y
2xdy + 2ydx = 0,eciny = 1 npu x = 2 2) HaiiTi yacTHOE peleHue ypaBHEHHs
L ax 0, ecitmy =2npux =15
x—1 y+3
Bapuanr 3 Bapuanr 4
1) Pemuth ypaBHEHUE 1) Pemuts ypaBHEHUE
a) (2 —x)-dx =3ydy a)(x+2)-dx=y-dy
6) xyy =1—x" 6) (x> +1)y —xy=0
2) HaliTh yacTHOE pelIeHUE YpaBHEHHUS 2) HaiiTu yacTHOE pelieHne ypaBHeHUS
Y_ax _o =2 =3 L2y _ =1 =1
T Tay 0 €CHMY =2TpUxX = S T = 0,comy=1lnpux=
Bapmuanr 5 Bapuanr 6
1) Pemuuts ypaBHEHUE 1) Pemiuth ypaBHeHUE
a) X=2x—1 a)y*-dy = (x—2)-dx
ax 6)y +y-tgx=0
6) y'v x*+1= xy 2) HaiiTu yacTHOE pelnieHne ypaBHEHHS
2) HaiiTu yacTHOE pelieHne ypaBHEeHHS
ydx — 2xdy = 0,eciuy = 4npux = 3 %—%z 0, ecituy =2npux =4




Bapuant 7
1) Pemuts ypaBHEHUE
a)y' =2x—-1
r oyt
6) y = x-1

2) Haiiti yacTHOE perieHne ypaBHEHHS
ydx —(1+x)dy =0,ecmy =2npux = 1

BapuanT 8
1) Pemuts ypaBHEHUE
a)y?-dy=(x+1)-dx

1+y

0)y = —

)y 1+x
2) HaiiTi yacTHOE peleHue ypaBHEHUs

2xdy + 2ydx =0,eciu y = 2
npu x = 3

Bapuant 9
1) Pemuth ypaBHEeHUE
a)(x+5)-dx+2ydy=0

6) ydx+x1_—ydy =0
I+x

2) HaiiTu yacTHOe pelieHue ypaBHeHHs
xdy —ydx =0,ecmy =4npux =1

Bapuant 10
1) Pemuth ypaBHEeHUE
a) Z—z =4x -1
6) (1+e¥) -y =y-e*
2) HaiiTi yacTHOE pelleHue ypaBHEHHUS
(x—2)'dy+y-dx=0,eciuy =5
npux =4

Bapuant 11
1) Pemutsh ypaBHEHUE
a) (2 —x)-dx =2ydy
6) ' =(2x~1)ergy
2) HaiiTi yacTHOE peleHue ypaBHEeHHs
xdy+(y—1)-dx =0, ecmn
y=5npux=1

BapuanTt 12
1) Pemuts ypaBHEHUE
a)(x+1)-dx+6ydy=0

6)(1+e" )y =e'
2) HaiiTi yacTHOE peleHue ypaBHEHUSI
ydx — 2xdy = 0,ecmuy = 1npux = 2

Bapmuant 13

1) Pemiuth ypaBHEeHHE
a)(x+3)-dx+2ydy=0

0)x-y' =2y+1

2) Haiitu yacTHOE pelieHue ypaBHEHHs
(x—=7)-dy+2ydx =0,eciuy =1
npux =1

Bapuanr 14
1) Pemnts ypaBHEHUE
a) y' =3x
1y
0))yy =—X
) 1-x°

2) HaiiTu yacTHOE pelieHue ypaBHEHHs
2xdy+ (1+y)dx =0,eciuy = 4
npux =1

Bapuanr 15
1) Pemuts ypaBHEHUE
a) (2+x) -dx = 3ydy

2

o)Xy =3y

2) HaiiTi yacTHOE peleHue ypaBHEHUS
dy dx _ _
x_1+y+3 =0, ectuy=2npux =5

Bapuanr 16
1) Pemnts ypaBHEHUE
a) (x +3) -dx = ydy
6)x%-y' =3y—2
2) Haiitu yacTHOE pelnieHne ypaBHeHUs

dy dx
———=0,ecimy =2npux =3
x 1+y ! y p

Bapmuant 17
1) Pemuts ypaBHEHUE

a) X =2x+1

0) ctgx -y’ = ctgy
2) HaiiTi yacTHOE peleHue ypaBHEHHUSI

Bapmuanr 18
1) Pemuth ypaBHEHUE
a)y?-dy =(x—3)-dx
6) (1 + e)C )yf — e)C
2) Haiitu yacTHOe penieHne ypaBHeHUs
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dx 2dy

7+m= O,ecomy =1npux =1 ydx —2xdy = 0,eciny = 4npux = 3
Bapwuant 19 Bapuant 20
1) Peuts ypaBHeHUE 1) Pemiuts ypaBHEeHUE
a)y =7x+2 a) y3-dy =x-dx

0)x%-y =2y—3
2) Haiiti yacTHOE perieHne ypaBHEHHS

4y dx—O =2 =4
11 =0,ecmuy =2n0pux =

6) x*y" =(2x—1)y

2) Haiiti yacTHOE perieHrne ypaBHEHUS
(x—2)-dy+y-dx=0,eciuy =5
npux =4

Bapuanr 21
1) Pemuth ypaBHEeHUE
a)(x+1)-dx+2ydy=0

0) ydx+x1_—ydy =0
I+x

2) HaiiTi yacTHOE pelieHue ypaBHEHHUS
2xdy + 2ydx = 0,eciu y = 1 npu x = 2

Bapuanr 22
1) Pemuth ypaBHEeHUE
a)(x+1)-dx+2ydy=0

1+y
0) y' = —

1+x
2) HaliTu yacTHOE pellieHue ypaBHEHUS
a dx
24+ 2= -, eciuy = 20pux =5
x—1 y+3

BapuanTt 23
1) Pemuuth ypaBHEHUE
a)(x+6)-dx—4ydy =0
0) x -y =2y+1
2) HaiiTi yacTHOE peleHue ypaBHEHHUS
ydx —2xdy = 0,ectuy = 4 npu x = 3

Bapuant 24
1) Pemuts ypaBHEHUE
a) (4 —x) -dx = 2ydy

6) ydx+x1_—ydy =0
I+x

2) HaiiTi yacTHOe pelleHue ypaBHEHHUS
2xdy —2ydx =0,ecimy = 2npux = 1

Bapuant 25
1) Petuth ypaBHEHHE
a)(x+3)-dx—6ydy =0

Bapuant 26
1) Pemuth ypaBHEeHHE
a)(x—4)-dx+ydy=20

6)x°y =3y e)(1+e" )y =e"
2) HaiiTi yacTHOE peleHue ypaBHEHHUSI 2) HaiiTi yacTHOE peleHue ypaBHEHHs
:Tyl+%= 0, ey =2npux =5 2xdy — 2ydx = 0,ecu y = 1 npu x = 2

Bapuanr 27
1) Pemiuth ypaBHEeHHE
a)(x+3)-dx+2ydy=0
0)x-y' =2y+1
2) HaiiTi yacTHOE peleHue ypaBHEHUSI
(x—7)-dy+2ydx =0,eciuy =1
npux =1

Bapuanr 28
1) Pemuth ypaBHEeHHE
a) y' =3x
N
0))yy =—Xx 5
1-x

2) HaiiTi yacTHOE peleHue ypaBHeHHs
2xdy + (1+y)dx =0,ecm y = 4
npux =1

Bapuant 29
1) Pemnts ypaBHEHUE
a) (2+x) -dx = 3ydy

2
6)x"y' =3y
2) HaiiTi yacTHOE peleHue ypaBHEHHUS
dy dx _ _
x_1+y+3 =0, ectuy=2npux =5

Bapuant 30
1) Pemuth ypaBHEHUE
a) (x +3) -dx = ydy
6)x2-y' =3y—2
2) HaiiTu yacTHOE pelieHne ypaBHeHUS

dy dx
———=0,ecrmy =2n0pux =3
x 1+y ! y p

Bapnanr 31
1) Pemnth ypaBHEHHE

Bapuanr 32
1) Petiuth ypaBHeHHE
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a) Z=2x—1 a)y?-dy = (x —2)-dx

O)y' +y-tgx=0
6) ¥’ x+1= xy 2) Haiitu yacTHOE pellieHue ypaBHEHUS
2) HailiTu yacTHOE peleHue ypaBHEHUS

ydx — 2xdy = 0,eciuy = 4npux = 3 d—y—gzo, eciiy =2mnpux =4

x+1 y

Jluneiinvsie mudepeHranbHbe ypaBHeHUs 1 opsiika
YcTHbIH (ppoHTANBHBIA KOHTPOJIb

ITonb3ysCh KOHCIIEKTOM JIEKIIMM U PEKOMEHIYEMOM JINTEpaTypOil OTBETUTH Ha BOIIPOCHI:

e KakoB o0t BUJ JIMHEHHBIX AU(depeHITnaTIbHbIX YPaBHEHUH TIEPBOTO Mopsaka?

e KakoB amroputrMm pemieHusi JIUHEHHOTO U(PEpEeHINATFHOTO YPaBHEHUS IEPBOTO

nopsiika metoioM bepuyinu?

OneHouHOE NHIUBUAYAIBHOE 3aJJaHKE
Jlunetinpie mudepeHranbHbpe YpaBHeHUS 1 opsiika
TekcT 3amanus: HHIUBUIyaTbHAs paboTa COCTOMT U3 2 3aaHuid 26 BApUAHTOB.
Kpurepun onenku:

Nel 5 Gamnos: a) 2 Gamia 0) 3 Ganna

Ne2 5 6amnos
Hroro:
Kon-Bo 6amios OneHka
9-10 «5»
7-8 «4»
5-6 «3»
4 u MeHee «2»
PemuTh ypaBHeHUS:
Bapuanr 1 Bapuanr 2
1) Pemiuth ypaBHEeHHE 1) Pemmuts ypaBHEHUE
a)y'—2y—3=0 a)y'—3y—2=0
1 Yy _
6)y’+—y=x 0)y +3=%
X 2) HaiiTu yacTHOE pellieHne ypaBHEHUS

2) HaliTn yacTHOE peleHUE YpaBHEHHUS
x2+y'+ 2yx =sinx,
ecmy =0npux=m

x-y' +y=x?,
ecmuy =2npux =1 (x #0)

Bapmuanrt 3 Bapuanr 4
1) Pemuts ypaBHEHUE 1) Pemnts ypaBHeHUe
a)y —4y+3=0 a)y'—3y+4=0
0) y' —2xy = 2x 6)y +%==
X X
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2) Haiiti yacTHOE perieHne ypaBHEHHS
xy' +y—2x=0,
ey = 2npux = —1

2) Haiit yacTHOE perieHne ypaBHEHH

y’_y.tgxzcosx’
ecmuy = 0npux =0

Bapuant 5
1) Pemuth ypaBHEeHUE
a) yy—-5y—-6=0
5) y' y x

— — —— = 2e
Sinx sSinx

2) HaliTn yacTHOE peleHue ypaBHEHUSI
x%-y' 4+ 2yx = sinx,
ecmuy =0npux =m

Bapuanr 6
1) Pemuth ypaBHEeHUE
a)y —6y—5=0
0) y -x+2y=x*x#0
2) Haiit yacTHOE perieHue ypaBHEHHS
x-y’—y=x3,ecm/1y=% npux =1

Bapuant 7
1) Pemuth ypaBHEHUE
a) y+2y—3=0
0)y' +2xy =2x
2) HaiiTi yacTHOE peleHue ypaBHEHHUS
x'y +y=x?,
ecmy =2npux =1 (x #0)

BapuanT 8
1) Pemuts ypaBHeHUE
a)y'+3y—2=0
0) y' — 273’ =X
2) HaiiTu yacTHOE pelieHue ypaBHEHHs
y,_y.tgx - cosx’
ecmmy =0npux =0

Bapuanr 9
1) Pemuuth ypaBHEHUE
a)y' +4y—-3=0

3y 1
6) y —2=21
) y x x2
2) HaiiTu 9acTHOE peleHue ypaBHEHHUSI

xy +y—-2x=0,
ey = 2npux = —1

Bapuant 10

1) Peuts ypaBHeHUE
a) y+3y—4=0
6) =+ 2= = 2¢*

sinx sinx
2) HaiiTu yacTHOE pelieHue ypaBHEHUS
x%-y' 4+ 2yx =sinx,
ecmy=0npux=mn

Bapuanrt 11
1) Pemiuth ypaBHEeHHE
a)y' +5y—-6=0
6) L—2y=(1-x> e
2) HaiiTu yacTHOE pelieHue ypaBHEHHs
y' + 2y - tgx = cos*x,
ecmy = —1lnpux =0

Bapuant 12
1) Pemnts ypaBHEHUE
a)y'+6y—5=0
0)y' +xy=x
2) HaiiTu yacTHOE pellleHue ypaBHEHUS
x 'y —y=x3,
ecnnyz% npux =1

Bapmuanr 13
1) Pemuts ypaBHEHUE
a)y'+y+1=0

oy _ 1
0y x  x2
2) Haiitu yacTHOE pelieHue ypaBHEHHs
r__ . —
Y y-tgx cosx’
ecmuy = 0npux =0

Bapuanr 14
1) Pemuts ypaBHeHUe
a) y+7y—2=0
6) y 'x—2y=x3 x#0
2) HaiiTu yacTHOE pellleHne ypaBHEHUS
x-y +y=x?,
ecmuy = 2npux =1 (x #0)

Bapwanr 15
1) Pemuuts ypaBHEHHE
a)y +10y—1=0
6) - — 2= e*
sSinXx sinx
2) HaliTn yacTHOE peleHUE YpaBHEHHUS

xy' —y=x°,
ecnnyz%npnle

Bapuanr 16
1) Pemuts ypaBHeHHE
a) y—10y+1=0
6) y' — 2% = x2
2) HaiiTu yacTHOe pelieHue ypaBHEHUS
y' + 2y -tgx = cos*x,
ecrmuy = —1lnpux =0
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Bapuant 17
1) Pemuth ypaBHeHUE
a)y ' +8y—-5=0
)y rx—2y=x3 x#0
2) HaliTu yacTHOE peleHUE YpaBHEHHUSI
x%?-y'+ 2yx =sinx,
ecmy=0npux=m

Bapuanrt 18
1) Pemuth ypaBHEHUE
a) y'+6y+4=0
0)y —xy=x
2) Haiit yacTHOE perieHnue ypaBHEHHS
xy +y—-2x=0,
ey = 2npux = —1

Bapuanr 19
1) Pemuth ypaBHEeHUE
a)y'—y—10=0

Bapuant 20
1) Pemuth ypaBHEHUE
a) y+5y+1=0

6) y' +2 =2 0y -T=5
2) Haiitu yacTHOE pelieHne ypaBHEHHS 2) Haiitu yacTHOE pellieHue ypaBHEHUS
y' + 2y tgx = cos*x, y —y-tgx = ,
_ — cosx
ecmmy =—1npux =0 eciu y = 0 pH x = 0
Bapuanr 21 Bapuant 22

1) Pemnth ypaBHEeHUE
a)y'+y—-3=0

0)y x+2y=x3x#0

2) Haiit yacTHOE pelieHne ypaBHEHHS
xy +y=x?,

ecmy =2npux =1 (x #0)

1) Pemunts ypaBHEeHUE
a) y'+4y+2=0
6) 2— + 2 = e*

sinx sinx
2) Haiitu yacTHOE penieHue ypaBHEHHs

x%-y'+ 2yx = sinx,
ecmuy =0npux =m

Bapmuanr 23
1) Petiuth ypaBHEeHHE
a)y +y—-5=0
0) y' = =x"
2) HaiiTi yacTHOE peleHue ypaBHEHUSI
xy +y—-2x=0,
ecmy = 2npux = —1

Bapuant 24
1) Pemuts ypaBHEHUE
a) Yy —7y+4=0
0)y —xy=x
2) HaiiTu yacTHOE pelieHne ypaBHEHUS
x-y —y=x3,
ecnnyz% npux =1

Bapuanr 25
1) Pemiuth ypaBHEeHHE
a)y'—6y+9=0
6)y +1=—=
Y x  x?
2) HaiiTi yacTHOE peleHue ypaBHEHUSI

y,_y.tgxzcosx'
ecimy = 0npux =0

Bapuant 26
1) Pemmts ypaBHEHUE
a)y'+9y—-6=0

6) = — —2— = 4e*
sinx sinx

2) HaiiTu yacTHOE pellleHue ypaBHEHUS
x'y +y=x?,
ecmuy =2npux =1 (x #0)

Jluneiinbie omHOopoaHbIe MU depeHITnaATbHBIE YPaBHEHUS 2 TIOPSAIKA C TIOCTOSTHHBIMHU

KO3 puHeHTaMu
YcTHBIN (ppoHTANBHBINA KOHTPOJIb

e Kakoii Bz umeer npocreiimee nuddepeHuansHoe ypaBHEHHE BTOPOTo MopsaKa? Kak

oHo pemaetcs? Kak s Hero popmynupyercs 3agada Komm?
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o Kak ompezensercst M Kak 3aluChIBacTCs B 001eM BUe TUHEHHOE TuddepeHnaibHoe

ypaBHEHHE BTOPOTO MOPsAKA C MOCTOSHHBIMU KO3 dunnentamu? Uto Takoe

XapaKTepUCTHUECKOe ypaBHEHHE?

o Kaxkoii B uMeeT ob1iee penieHue TnHeiHoro muddepeHInaaIbsHOr0 YpaBHEHHSI BTOPOTO
MOPSIIKA C TIOCTOSTHHBIMU KO3 (PUITMESHTAMH B 3aBUCHMOCTH OT KOpHEH

XapaKTepUCTHUUECKOTrO ypaBHEHUS?

OLIeHOYHOE WHIMBHIYAIBHOE 3aJaHIE

Jluneitnbie ogqHopoaHbIe TubdepeHIaTbHbIe YpaBHEHUS 2 MOPsAKA C TOCTOSHHBIMU

ko3 purmenTamu

Tekcr 3amanus: THAMBUYaIbHAs padoTa COCTOUT M3 2 3a7aHuil 32 BapUaHTOB.

Nel 36amma (1+1+1)

Ne2 2 Gamna
Hroro:

Koim-Bo 6amnoB Orenka

5 «5»

4 «4»

3 «3»

2 1 MeHee «2»
Bapuant 1 Bapuant 2

1) Pemuutsb ypaBHEHUE

a)y —3y +2y=0
6)y'—4y +4y =0
B)y +2y +5y=0

2) HailiTi yacTHOE peleHue ypaBHEHUsI
T

y +3y +2y—0
ecmn y(0) = -1,y (0)=3

1) PeHII/ITI) ypaBHeHHe

a) y + 3y +2y=0

0) y - 6y +9y =0

B) y —4y +13y =0

2) HaiiTu yacTHOE pelieHue ypaBHEHHs

y +2y +5y=0,
ecmy(0) =1,y (0)=1

Bapuanr 3
1) Pemnts ypaBHEHHE
a) y“ — 5y +6y—0

6)y —2y +y=0

B)y +2y +2y=0

2) Haiitn yactHOE PCHICHUC YPABHCHUA
T

Bapuanr 4
1) Pemiuth ypaBHEeHHE
ay)y -7y +10y=0
6) y —10y +25y=0
B)y +2y +50y=0
2) Haiitu yacTHOE pelieHne ypaBHeHUS

T

y +4y +4y=0,

y +4y=0,
eCI Y (%) =1,y G) =-2 ecmy(0) =1,y (0) =-1
Bapuanr 5 Bapuanr 6

1) Pemuts ypaBHEHHE

a)y +5y +6y=0

1) Pemmmts YpaBHCHUC
T

a)y —9y +20y=0
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6)y —8y +16y=0
B)Yy +2y +10y=0
2) Haiit yacTHOE perieHne ypaBHEHHS

y —10y +25y =0,
ecrn y(0) =2,y (0) =8

6)y —14y +49y =0

B)y —2y +17y =0

2) Haiiti yacTHOE perieHrne ypaBHEHUS
y —y=0

ecrm y(0) =0,y (0)=1

Bapuanr 7
1) Pemuth ypaBHEeHUE
a)y —7y +12y =0
6) y —20y +100y=0
B)y +6y +13y=0
2) HaiiTi yacTHOE peleHue ypaBHEHHUS

y +2y —8y=0,
ecmu y(0) =4,y (0) =—4

Bapuant 8
1) Pemuth ypaBHeHUE
a) y —12y +36y =0
0) y — 3y +2y =0
B) y +4y +53y =0
2) HaiiTi yacTHOE pellieHue ypaBHEHHUSI

y’,_2y’+y=0'
ecmu y(0) =4,y (0) =2

Bapuant 9

1) Pemnth ypaBHeHue

)y —7y +10y=0

6)y —16y +64y =0

B) y”+4y’+8y= 0

2) HaﬁTH YaCTHOE pELICHUE YPAaBHEHUS

y +3y +2y=0,
ecan y(0) = —1,y'(0) =3

BapuanT 10
1) Pemnth ypaBHEHUE
a)y +10y +21y =0
6)y —18y +81ly =0
B)y —10y +26y=0
2) HaiiTi yacTHOe pelieHue ypaBHeHHs
y —8y +41y =0,
ecan y(0) = 1,y’(0) =1

BapwuanTt 11
1) PeH_II/ITL ypaBHeHI/Ie

a)y +9y +20y—0
6)y +4y +4y =0

B) y +6y +25y=0
2) HailiTi yacTHOE peleHue ypaBHEHUSI

y”+4y=0,
com» (2) = 15" (£) = -2

Bapuant 12
1) Pemiuth ypaBHEeHUE
a)y._ +7y +10y =0
0)y +6y +2y=0
B)y —6y +13y =0
2) HaiiTi yacTHOE peleHue ypaBHeHHs

y +4y +4y=0,
ecmn y(0) =1,y (0) =-1

Bapmuanr 13
1) PeHII/ITB ypaBHeHI/Ie

a)y +10y +21y =0
6)y +2y +y—0

B) y —4y +13y =0
2) HaiiTn yacTHO€ peleHue ypaBHEHHUsI

Bapuanr 14
1) PeIHI/ITI) ypaBHeHne

a)y +5y +6y—0
6)y +10y +25y =0

B)y —8y + 25y =0
2) HailiTn yacTHOe pelieHue ypaBHeHHsI
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y —10y + 25y =0,
ecmn y(0) =2,y (0) = 8

y —y=0
ecrm y(0) =0,y (0)=1

Bapuanr 15
1) Pemuth ypaBHeHUE
a)y —10y +24y =0
6)y" +8y +16y =0

B)y +12y +37y =0
2) HaliTh yacTHOE peleHue ypaBHEHUS

y +2y —8y=0,
ecmn y(0) =4,y (0) =—4

Bapuant 16
1) Pemuth ypaBHEeHUE

T

a) y -9y +14y=0
6)y +14y +49y =0

B)y —10y +61ly =0

2) HaliTu yacTHOE peleHue ypaBHEHUs
y —2y ty=0,

ecau y(0) = 4,y'(0) =2

Bapuanr 17
1) Petiuth ypaBHEeHUE

T

a)y“ -9 +8y=0
6)y“+20y + 100y =0

B)y +4y +29y=0
2) HaﬁTH YaCTHOE pELICHUE YPAaBHEHUS

y +3y +2y—0
eciny(0) = -1,y (0)—3

Bapuanr 18
1) Pemiuth ypaBHeHue

2) y”—lly +18y = 0

6)y +12y +36y—0

B) y +10y +34y =0

2) HaiiTi yacTHOe pelieHue ypaBHEHHUS
y'“ +2y' +5y =0,

ecaun y(0) = 1,y’(0) =1

Bapmuanr 19

1) Penmuts YpaBHCHHC
T

a)y —9y +18y=0
6)y +16y +64y =0

B)y —2y +65y=0

2) Haiitu yactHOC pCHICHUC YPABHCHUA
T

Bapuant 20
1) Pemiuth ypaBHEeHUE
a)y +10y +24y =0
6)y +18y +81ly =0
B)y —4y +20y=0
2) HaiiTu yacTHOE pelieHue ypaBHEHHs

y +4y +4y=0,

y +4y=0,
ecu y (g) =1y G) =-2 ecmy(0) =1,y (0) =-1
Bapuanr 21 Bapuanr 22

1) PeHII/ITB ypaBHeHI/Ie
a) y + 9y +14y =0
0) y + 8y +16y =0

B)y —4y +85y =0
2) HaiiTi yacTHOE peleHue ypaBHEHHUS

y —10y +25y =0,
ecmn y(0) =2,y (0) =8

1) Pemuth ypaBHEHUE
a)y +9y +2y=0
0)y +22y +121y =0

B)y —10y +29y =0
2) HaiiTi yacTHOe peleHue ypaBHeHHs

y —y=0
ecm y(0) =0,y (0)=1
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Bapuant 23
1) PGH_II/ITB ypaBHeHHe

a)y +9y +18y—0
0) y —10y +25y =0

B) ¥ +6y +10y =0
2) HaliTu yacTHOE peleHUE YpaBHEHUSI

Bapuant 24

1) Pemuts ypaBHEeHHE
a)y" —6y +5y =0

6)y —4y +4y—0

B)y +2y +17y =0

2) HaliTu yacTHOE peleHue ypaBHEHUs
i

y +2y —8y=0, y +4y=0,
= ! _ - T J— ' T p—
ecnn y(0) = 4,y (0) = —4 eemy(3)=1y (5)=-2
Bapuanr 25 Bapuant 26

1) PCHH_II/ITB ypaBHEHHUE

a) y“” —8y’ +15y =0

6)yf’ —2y' +y=0

B)y” —2y’ + 101y =0

2) HgﬁTH YaCTHOE pELICHUE YPAaBHEHUS

y —3y +2y=0,
ectu y(0) =0,y (0)=0

1) Pemuth ypaBHEeHUE

a)y:’+6y’+5y=0
6)y“”—20y,+100y=0
B)y”+4y,+5y=0

2) HaiiTi yacTHOE pellieHue ypaBHEHHUS
y'“+2y'+5y=0,

ecan y(0) = 1,y’(0) =1

Bapuanr 27
1) PeH_II/ITL ypaBHeHHe

a) y + 9y + 20y =0

0) y + 4y +4y =0

B)y + 6y +73y =0

2) Haiitu yacTHOE pelieHue ypaBHEHHs

y”+4y=0,
comy (2) = 15" (£) = -2

Bapuanr 28
1) Pemiuth ypaBHeHUE

a)y +7y +10y=0

6)y“ +6y +2y=0

B)y —4y +85y=0

2) HaiiTu yacTHOE pelieHue ypaBHEHHs

y +4y +4y=0,
ecmn y(0) =1,y (0) =-1

Bapuanr 29
1) Pemuts ypaBHEHUE

a)y +10y +21y=0
0)y +2y +y=0

B)y —10y +26y=0

2) HaiiTi yacTHOE peleHue ypaBHEHUS
y —10y +25y =0,

eciny(0) =2,y '(0) =8

Bapuanrt 30
1) Pemuts ypaBHEHuUE
a)y._ +5y +6y=0
6)y +10y +25y=0
B)y —12y +37y =0
2) HaiiTi yacTHOE pelieHue ypaBHeHHs
y —y=0
ecrm y(0) =0,y (0)=1

Bapuanr 31
1) Pemnts ypaBHEHUE

a)y +5y +6y=0

Bapuant 32

1) Pemuts ypaBHEHUE
T

a)y —9y +20y=0
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6)y —8y +16y=0
B)y —10y +29y=0
2) Haiit yacTHOE perieHne ypaBHEHHS

y —10y +25y =0,
ecrn y(0) =2,y (0) =8

6)y —14y +49y =0

B)y +4y +5y=0

2) Haiiti yacTHOE perieHne ypaBHEHUS
y —y=0

ecrm y(0) =0,y (0)=1

Tema 2.2
YucneHHoe peiieHrne 0ObIKHOBEHHBIX JU(depeHIInaIbHbIX YPAaBHEHUH
YcTHBIN GPOHTATBHBIN KOHTPOJIh

[Tonb3ysaCh KOHCIIEKTOM JIEKIIUM U PEKOMEHIYEMOM JINTEPAaTypON OTBETUTH Ha BOIIPOCHI:

B uem cyTh UHCICHHBIX METOIOB pemieHus: U PepeHInaTbHBIX YPAaBHCHHI?

UYto Takoe ceTKa 3HaYeHHM aprymMeHTa? y3ei CeTKH? miar CeTKu?

KakoBbl pacuetHbie popmyibl MeTo1a Diinepa?

B uem 3akirouaercs reoMeTpruecKas HHTEpIpeTalys OJHOro mara Mmetoja Jitnepa?

OueHoyHoe MHAUMBUYAJIbHOE 3aJJaHUE
TekcT 3aganusi: HHIWBUyaldbHas paboTa cocTOUT U3 1 3amanust 24 BapHaHTOB

Kpurepuu oneHku:

Koi-Bo 6ayuios

Orenka

5

«S»

4

«dy»

3

3»

2 ¥ MEHeE

2»

Haiitu wyactHOe pemieHne JaHHOrO AUQPPEPEeHLNATbHOIO YpaBHEHUS

y' =fy), c

YKa3aHHbIMU HAYaJIbHBIMU YCJIIOBUSIMU y(xo) = Yo, Ha 3aJlaHHOM OTPE3KE [a, b], C 3aJlaHHBIM

marom h, ¢ TpeMs 3HakaMH nocJje 3anaTou. [loctpouts Tabmuiy npuOINKEHHOTO PeIICHHS .

Bapuanr 1

y'=2(x+y), y(1)=0; [1;2], h=0,25

Bapuanr 2

y' = x? -2y, y(0)=1; [0;1], h=10,2

Bapuanr 3

y' =y2—x% y(1)=1; [1;2], h=0,25

Bapuanr 4

y'=y—x, y(0)=1; [0;1], h=0,2
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Bapwuanrt 5

y' =x+ y% y(0)=0; [0;1], h=0,25

Bapuant 6

y2+x% y(0)=1; [0;1], h=10,25

Bapuant 7

y'=x+ vy, y(-2)=0; [-2;—-1], h=0,25

BapuanT 8

1xy, y(0) =1;[0;1], h=02

Bapuant 9

y'=x(y+2), y(-=1) =0; [-1;0], h=10,25

Bapuant 10

2x+y), y(1)=0; [1;2], h=10,5

BapuanTt 11

y' = x?2 -2y, y(0) =1; [0;1], h=0,25

BapuanTt 12

y:—x%, y(1)=1; [1;2], h=0,2

Bapuant 13

y'=y—x, y(0)=1; [0;1], h=10,25

Bapuant 14

x+ y2 y(0)=0; [0;1], h=0,2

Bapuanr 15

y' = y2+x% y(0)=1; [0;1], h=0,2

Bapuanr 16

x+y, y(=2)=0; [-2;—-1],h=0,2

Bapuant 17

y' =2xy, y(0)=1;[0;1], h =025

Bapuanr 18

x(y+2),y(-1) =0; [-1;0],h = 0,2

Bapuanr 19

y'=2(x+y), y(1)=0; [1;2], h=0,2

Bapuanr 20

x? -2y, y(0)=1; [0;1], h=0,5

Bapuant 21

y'=y?—x% y(1) =1; [1;2], h=0,25

Bapuant 22

y—x,y(0)=1; [0;1], h=0,2

Bapmuanr 23

y'=x+ y% y(0)=0; [0;1], h =0,25

Bapuanr 24

y2+x2 y(0)=1; [0;1], h=0,2
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Tewma 2.3 JIuddepeninanbable ypaBHEHUS B YaCTHBIX MPOU3BOTHBIX
YcTHbIH QpoHTANBHBIA KOHTPOIIb

ITonb3ysCh KOHCIIEKTOM JIEKIIMM U PEKOMEHIYEMOM JINTEPAaTypOl OTBETUTH Ha BOIIPOCHI:

e UYro HazbBaroT QyHKIMEH ABYX nepeMeHHbIX? Kak 0603Ha4aroT?

e Uro Ha3bIBAIOT 00JIACTHIO ONpeeieHUs (DYHKIUU ABYX MTEPEMEHHBIX ?

e Uro Ha3bIBAIOT YaCTHOM MPOU3BOIHON (PYHKLIMHU ABYX MEPEMEHHBIX MO OJHOM U3
3TUX nepeMeHHbIX? Kak HaxoJAT 4acTHbIE IPOU3BOHbIE?

e Uro Ha3bIBAIOT YaCTHBIMU MTPOU3BOJIHBIMU BTOPOTO MOPSAKa?

e Yro Ha3bIBAIOT MOJHBIM AU depeHnnaniom QyHKINH IBYX TePEeMEHHBIX 7

e uddepeHmaIoM BTOPOro nopsaka?

e Uro HazbiBatoT AudQepeHuanbHbpIM YpaBHEHHEM B YACTHBIX MPOU3BOIHBIX ?
YpaBHeHHEM B MONHBIX AuQdepeHnnanax?

e U0 Ha3pIBalOT OOMIMM? YaCTHBIM perieHreM U (epeHIIMaIbHOTO YpaBHEHUSI B
YACTHBIX [TPOU3BOIHBIX?

e Uro Takoe nopsnok AudpepeHnaibHOro ypaBHEHUS B YaCTHBIX
IIPOU3BOIHBIX?

e Uro noHuMarotT noj npocreimumu quddepeHnrnaibHbIMA ypaBHEHUSIMU B
YACTHBIX MTPOU3BOIHBIX?

e KakoBbI OCHOBHBIE IPUEMBI PEIICHUS MpocTeHInX qudepeHIratbHbIX
YpaBHEHUH B YACTHBIX IPOU3BOJHBIX?

e Kak pemaercst ypaBHEHHE B ITOJHBIX quddepeHnmranax?

OneHouHoe 3ajaHKE
1. Haiitu tuddepenman Broporo nopsaaka pynxmuu z = x* + 2x3y — 5
2. Haiitu HeonpeaeneHHbI nuTerpai. Crnenath NpoBEPKY.

1) [(Bx3—3y%+4x)dy

2) j(6y —3x2 + 3y dx
OleHOYHOE MHIUBUIYaNTbHOE 3a/[aHNE

Tekct 3aganus: MHAUBUIyalIbHASI paboTa cocTOUT U3 1 3amanust 24 BapuaHTOB

Kpurepun oneHku:
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Koun-Bo 6auios

OueHka

5

«5»

4

«dy»

3

3»

2 ¥ MeHee

2»

Pemute mudepennmansuoe ypaBHeHHE B MOJTHBIX U depeHnnanax

Bapuanrt 1

(Bx%y + y3)dx + (x3 + 3xy?)dy =0

Bapuant 2

(3x% = 3y? + 4x)dx — (6xy + 4y)dy =0

Bapuanr 3

(6y — 3x? + 3y?)dx + (6x + 6xy)dy = 0

Bapuanrt 4

2x—y—1Ddx+Q2y—x+1)dy=0

Bapuanrt 5

(Bx?2—2x—y)dx+ 2y —x+3y?)dy =0

Bapuant 6

(xy? + 2x¥)dx + (2y3 + x?y)dy = 0

Bapuanr 7

2x3 + xy?)dx + (x*y + 2y3)dy =0

BapuanT 8

(6xy? + 4x3)dx + (3y? + 6x%y)dy = 0

Bapuant 9

(3x% + 6xy?)dx + (6x2%y + 4y3)dy = 0

Bapuanr 10

(4x3 — 6xy3)dx + 2y — 9x?y?)dy = 0

Bapuanr 11

(2x — 9x2y?)dx + (4y3® — 6x3y)dy = 0

Bapuanr 12

(v3 —3x%)dx + (2y + 3xy?)dy =0

Bapuanr 13
(2x + 3x%y)dx + (x3 —3y?)dy =0

Bapuanr 14
(6y + 6xy)dx + (6x — 3y%? + 3x%)dy =0

Bapuanr 15

(3x% — 3y? + 4x)dx — (6xy + 4y)dy = 0

Bapuanr 16

2x —y +3x¥)dx+ (3y?2 -2y —x)dy =0

Bapwanr 17

2x—y+1dx+QRy—x—-1)dy =0

Bapnanr 18

(3x2% + 6xy?)dx + (6x%y + 4y3)dy = 0

Bapwanrt 19

Bapwanr 20
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(v3 4+ 3x%y)dx + 3y*x + x3)dy =0 (xy? + 2x3)dx + (2y3 + x*y)dy = 0

Bapuant 21 Bapuant 22

(6y + 6xy)dx + (6x —3y2 +3x3)dy =0 | (2x + 3x%y)dx + (x3 = 3y>)dy =0

Bapuant 23 Bapuant 24

2x —y +3x%)dx + (3y2 =2y —x)dy = 0 | (2x3 + xy?)dx + (x®y + 2y3)dy =0

Tema 3.1 «Panem»

YcTHbIH QpoHTANBHBIA KOHTPOIIb

1) HOJ’IBSyﬂCL KOHCIICKTOM JICKIINHU 1 peKOMeHHyeMOﬁ HHTepaTypOﬁ OTBCTUTH HA BOIIPOCHKHI:

e Yro Ha3bIBAIOT OECKOHEUHBIM PsiioM?

e Kakoif psi1 Ha3bIBAIOT YUCTOBBIM?

Kaxoit uncnoBoit psii Ha3bIBAIOT 3HAKOTIEPEMEHHBIM? 3HAKOYEPETYIOITUMCS?
3HAKOMOCTOSIHHBIM?

Kaxkoii uncnoBoii psi Ha3biBaeTcsa cxoaamumcs? Pacxonsmmmcs?

B gyem coctout npusHak Jlazambepa cX0IMMOCTH YUCIIOBOTO psifa?
Kakoii psin Ha3pIBaloT (QyHKIMOHATBHBIM?

Kakoli (hyHKITMOHATBHBINA PSI/T HA3BIBAIOT CTETICHHBIM?

UTo HA3BIBAIOT TOYKOWU? 00JACTHIO CXOAMMOCTH (PYHKIIMOHAIBHOTO psiyia?
Yro nassiBaroT psiaoM Teitopa s yukmun y = f(x)?

Yro Ha3bIBaIOT psiaoM MakopeHa s pyakuuu y = f(x)?

KakoB anroputm pasznoxeHus: yHKIHUH B psig Makiiopena?

Kak BpIuMCnsAOT 3HaueHus: GQyHKIUH C TOMOIIBIO psiia MakiopeHa?

O11eHOYHOE MHIMBUIYAIbHOE 3a/IaHHE
Tekcr 3amanus: THAMBUyalIbHAs padoTa COCTOUT U3 3 3a7aHuil 32 BapUaHTOB.
Nel 2 Gamma Ne2 3 Gamma

Hroro:
Kou-Bo 6amnos Ouenka
5 «5»
4 «4»
3 «3»
2 1 McHee «2»
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Bapwuanr 1
1. Pa3znoxuts ¢pyHkuuu B psag MakinopeHa u
HalTU UX UHTEPBAJIBI CXOAUMOCTH
1) y =sin5x
2) y= e
2. BeraucnuTh NpuOIMKeHHOE 3HAUCHHE C
3aIaHHON TOYHOCTBIO &
cos18’ ¢ Tounoctsio & =0,00001

Bapuant 2
1. Paznoxwuts ¢pyHKkuuu B psig MakiopeHa
Y HAalTU UX UHTEPBAIIbI CXOAUMOCTH
1) y = cos3x
)y = e*’
2. BeIuCIuTh NpUOIMKEHHOE 3HAUCHHE C
3aIaHHON TOYHOCTBIO &

i‘/ﬁ ¢ TogHocthio & =0,0001

Bapuanr 3
1. Pa3znoxuts ¢pyHkuuu B psag MakinopeHa u
HalTU UX UHTEPBAJIBI CXOAUMOCTH
1)y = sin 2x
2) y=cos’ x
2. BeraucnuTh NpuOIMKeHHOE 3HAUCHHE C
3a1aHHON TOYHOCTBIO &

\/E ¢ TounocTrio & =0,001

Bapuant 4
1. Paznoxuts ¢pyHkuuu B psg Makiopena
Y HAalTU UX UHTEPBAIIbI CXOAUMOCTH
1) y = cos2x
2) y = arctg3x
2. Beruncauts npubIMKEHHOE 3HaUYEHNE
C 3aJJaHHOM TOYHOCTBIO &

In5 ¢ rounoctrio £=0,0001

Bapuanrt 5
1. Pa3znoxuts ¢pyHkuuu B psig MakinopeHa u
HalTH UX UHTEPBAJIbl CXOAUMOCTH
1) y = sin3x
2) y = arctg5x
2. BeruucnuTh NpuOIMKEHHOE 3HAUEHHE C
3aJaHHOU TOYHOCTBIO &

In2 ¢ tounocteio &=0,0001

Bapuant 6
1. Paznoxute ¢pyHKIMU B psag MakiiopeHa
Y HATHU UX UHTEPBAJIbI CXOAUMOCTH
1) y = cos4x
2) y=In(5—x)
2. BeruucauTh NpuOIMKEHHOE 3HAUCHHE C
3aJaHHOU TOYHOCTBIO &

sin9° ¢ TognocTHIO £ =0,0001

Bapuanr 7
1. Paznoxuts ¢pyHKIMHU B psag MakiopeHa u
HAWTH UX UHTEPBaJIbl CXOAUMOCTH
1) y =sin4x
2)y =e*
2. BoruncnuTh npubiInkKeHHOe 3HaYeHUE C
3aIaHHOW TOYHOCTBIO &

{/1,_1 ¢ Tourocthio & =0,0001

Bapuant 8

1. Paznoxuts ¢pyHKkuuu B psa MakiopeHa
Y HAalTH UX UHTEPBAJIbI CXOJAUMOCTH
1) y = cos 5x
2) y = er
2. BoruncnuTh npubinkKeHHOe 3HaYeHHE C
3a/IaHHOW TOYHOCTBIO &

In0,98 ¢ Tounocteio & =0,0001

Bapuant 9
1. Paznoxurs pynkuuu B psin MakiopeHa u
HalTH UX UHTEPBaJIbl CXOAUMOCTH
1) y =sin6x
2)y =In(4 —x)
2. BoruncnuTh npubinkKeHHOe 3HaYeHHE C
3aJaHHOU TOYHOCTELIO &
co0s0,3 ¢ Tounoctrio & =0,0001

Bapmuant 10
1. Paznoxuts pyHkuuu B psx MakiopeHa
Y HATHU UX UHTEPBAJIbI CXOAUMOCTH
1) y = cos 6x
2) y =arctg3x
2. BoruucnauTh npubimkKeHHOe 3HaYeHHE C
3aJaHHOH TOYHOCTBIO &

,3/1,06 ¢ ToyHocthio & =0,0001

BapuanT 11
1. Paznoxuts ¢pyHKIMHU B psag MakiopeHa u
HalTH UX UHTEPBAJIBI CXOAUMOCTH
1)y =sin7x
)y =1+x)°
2. BoruncnuTh npubimxeHHOe 3HaYeHHE C

Bapuant 12
1. Paznoxute ¢pyHkuuu B psiag MakiopeHa
Y HaliTH WX UHTEPBAJIBI CXOJUMOCTH
1) y =cos7x
2)y =In(4 + x)
2. BIyMCIuTh NPHOIMKEHHOE 3HAUCHHE C
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33JJaHHOU TOYHOCTBIO &
In0,98 ¢ Tounoctrio & =0,0001

3aJITaHHOU TOYHOCTBIO &
sin9° ¢ TounocThIO & =0,0001

Bapuant 13
1. Pa3znoxuts ¢pyHkuuu B psg MakinopeHa u
HAUTH UX UHTEPBAJIbI CXOAUMOCTH
Hy= sing
2)y=e™
2. BeuucauTh NpuOIMKEHHOE 3HAUCHHE C
3aJaHHOU TOYHOCTBIO &

\3/1, 06 ¢ Tounoctei0 ¢ =0,0001

Bapuant 14
1. Paznoxuts ¢pyHKuMU B psig MakiopeHna
U HATHU WX UHTEPBAJIbI CXOJAUMOCTH
1) y = cos g
2)y = e*
2. BeuucnuTh NpuOIMKEHHOE 3HAUCHHE C
3aIaHHON TOYHOCTBIO &

In2 ¢ rounoctsio £ =0,0001

BapuanT 15
1. Pa3znoxuts ¢pyHkuuu B psag MakinopeHa u
HAlTH UX UHTEPBAJIbI CXOAUMOCTH
Dy = sing
2) y = arctg5x
2. BeruucnuTh NpuOIMKEHHOE 3HAUEHHE C
3aJaHHOU TOYHOCTBIO &
arctg0,2 c TouHoctbro € = 0,0001

Bapuant 16

1. Paznoxwuth ¢pyHKIMU B psag MakiopeHna
Y HAalTU UX UHTEPBAIIbI CXOAUMOCTH

1) y = cos g

2) y=1In(2-3x)
2. BeraucanTh MpuOIMKCHHOE 3HAYCHHUE C
3aJJaHHOM TOYHOCTBIO &

c0s0,3 ¢ Tou"ocTe0 & =0,0001

Bapuant 17
1. Pa3znoxuts ¢pyHkuuu B psig MakinopeHa u
HalTU UX UHTEPBAJIbI CXOAUMOCTH
1) y =sin0,1x
2) y=cos’ x
2. BoruncnuTh npubimKeHHOE 3HaYCHHE C
3a/IaHHOW TOYHOCTBIO &
cos18’ ¢ Tounocteio & =0,00001

Bapuanrt 18
1. Paznoxute ¢pyHKIMU B psa MakiiopeHa
Y HAalTU UX UHTEPBAIIbI CXOAUMOCTH
1) y = cos0,2x
2)y = arctg2x
2. BeraucnuTh NpuOIMKEeHHOE 3HAUCHHUE C
3aIaHHON TOYHOCTBIO &

i/ﬁ ¢ ToyHocTrio & =0,0001

Bapuanr 19
1. Paznoxurs pynkuuu B psin MakiopeHna u
HaWTU UX UHTEPBAJIBI CXOAUMOCTH
1) y =sin0,2x
2) y = eSx
2. BeruucnuTh NpuOIMKEHHOE 3HAUEHHE C
3aIaHHOU TOYHOCTBIO &

In2 ¢ tounocteio &=0,0001

Bapuanrt 20

1. Paznoxuts pyHkuuu B psjx MakiopeHa
Y HATHU UX UHTEPBAJIbI CXOJAUMOCTH

1) y =cos0,1x

2) y = e3x

2. BeIuucauTh NpUOIMKEHHOE 3HAUCHHE C
3aJJaHHOM TOYHOCTBIO &

arctg0,2 c TouHoctbro € = 0,0001

Bapuanr 21
1. Paznoxurs pynkuuu B psin MakiopeHna u
HalTH UX UHTEPBaJIbI CXOAUMOCTH
1) y= sinz
2)y = arctgx?
2. BoruncnuTh npubinkKeHHOe 3HaYeHHE ¢
3alaHHOM TOYHOCTBIO &

JZ ¢ Tounoctrio & =0,001

Bapuanr 22
1. Paznoxuts pyHkuuu B psx MakinopeHa
U HAlTH UX UHTEPBAJIBI CXOAUMOCTH
1) y = cos g
2)y =In(3 — 2x)
2. BeIuuCcIuTh NpUOIMKEHHOE 3HAUCHHE C
3aJJaHHOM TOYHOCTBIO &
sin9” ¢ TounocTsIO & =0,0001

Bapuanr 23
1. Paznoxuts pynkuuu B psin Makiopena u
HAWTU UX UHTEPBAJIBI CXOAUMOCTH

. X
1)y—sm§

Bapuanr 24
1. Paznoxuts pyHkuuu B psax MakinopeHa
Y HaliTU UX UHTEPBAJIBI CXOAUMOCTH

X
l)y—cosz
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2) y = arctg4x

2. BeraucnuTh npuOIMKEeHHOE 3HAYCHHE C
3aJaHHON TOYHOCTBIO &

co0s0,3 ¢ Tounoctrio & =0,0001

2)y = arctgx?
2. Beraucnuts npubInkKeHHOE 3HAUCHUE
C 33JJaHHON TOYHOCTBIO &

3/1,06 ¢ Tounocteio ¢ =0,0001

Bapuant 25
1. Pa3znoxuts ¢pyHkuuu B psag MakinopeHa u
HalTU UX UHTEPBAJIBI CXOAUMOCTH
1) y =sin 2x
2)y = 3%
2. BeraucnuTh NpuOIMKEeHHOE 3HAUCHHE C
3a1aHHON TOYHOCTBIO &

cos18° ¢ TounoctThiO0 & =0,00001

Bapuant 26

1. Paznoxwute ¢pyHkuuu B psig Makinopena
Y HAalTU UX UHTEPBAIIbI CXOAUMOCTH

1) y = cos 3x

2)y =In(3 +x)
2. BeraucauTh NpuOIMKEHHOE 3HAYCHHUE C
3aIaHHON TOYHOCTBIO &

In0,98 ¢ TounocteiO & =0,0001

Bapuanr 27
1. Paznoxxuth GpyHKIIMU B psag MakiaopeHa u
HaWTH UX UHTEPBAJIBI CXOAUMOCTH
1)y =sin0,5x
2)y = 4%
2. BoruncnuTh npubiInKeHHOE 3HaYeHHE C
3aJJaHHOM TOUYHOCTBIO &

(‘/ﬁ ¢ TouHocThio & =0,0001

Bapuanr 28
1. Paznoxute GyHkiuu B psig MakinopeHa
Y HAWTU UX UHTEPBAIIBI CXOAUMOCTH
)y =2*
2)y = arctg5x
2. BoruucnuTh npubInKeHHOE 3HaYCHHE C
3aJlaHHOM TOYHOCTBIO &

«/; ¢ TogHoctrio & = 0,001

Bapuanrt 29
1. Pa3znoxuts ¢pyHkuuu B psig MakinopeHa u
HalTH UX UHTEPBAJIbI CXOAUMOCTH
1) y = cos0,5x
2) y = e3x
2. BoruncnuTh npuOInkKeHHOE 3HaYCHUE C
3a/IaHHOW TOYHOCTBIO &

«3/1, 06 ¢ Tounoctei0 ¢ =0,0001

Bapuant 30
1. Paznoxute GpyHKIMU B psa MakiiopeHa
Y HAUTH UX UHTEPBAJIbI CXOAUMOCTH
1)y =5*
2)y = arctg2x
2. BeruucauTh NpuOIMKEHHOE 3HAUCHHUE C
3aIaHHOU TOYHOCTBIO &

\/; ¢ TouHocTrio £ =0,001

Bapuanr 31
1. Paznoxuts ¢pyHKIMHU B psag MakiopeHa u
HaWTH UX UHTEPBaJIbl CXOAUMOCTH
1)y =sin0,3x
)y = e*’
2. BeruucnuTh NpuOIMKEHHOE 3HAUEHHE C
3alaHHOM TOYHOCTBIO &
c0s0,3 ¢ Tounoctrio & =0,0001

BapuanT 32
1. Paznoxuts ¢pyHkuuu B psa MakiopeHa
Y HalTH UX UHTEPBAJIbI CXOJAUMOCTH
1)y = 10*
2) y =In(1 + 5x)
2. BeIuucauTh NpUOIMKEHHOE 3HAUCHHE C
3aJJaHHOM TOYHOCTBIO &
arctg(,2 c Ttounoctero ¢ =0,0001

Tewma 4.1. «OO0mME TOHATUS TEOPUU MHOKECTBY

VYeTHblii GpoHTaTBHBIA KOHTPOIIb

HOJ’IL3y5ICB KOHCIICKTOM JICKIITUU U pCKOMCHﬂyCMOﬁ J'IHTCpElTypOfI OTBCTUTH Ha BOIIPOCHI:

e Yr0 M3ydaeT qUCKpETHas MaTeMaTHKa?

e YT0 Ha3BIBAIOT MHO>KECTBOM, 3JICMCHTaMU MHOXeCTBa?

e Kakune BUIBI MHOKECTB OBIBAIOT?
e CnocoObl 3aaHusI MHOXKECTB?

e Omnepanuu HaJl MHOKECTBAMH M UX WIIIIOCTPALKS C TIOMOIIBIO KPYroB Oinepa?
e (OcCHOBHBIE CBOICTBA ONepannii HaJ MHOKECTBaMU?
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e JlekapTOBO MPOU3BEICHIE MHOXECTB U €ro CTeneHb? 3anucarh (opMyily KOJTHUECTBa
3JIEMEHTOB B O0BEMHEHUH JIBYX KOHEUHBIX MHOXKECTB.
e 3amnucath HopMyny KOIUYECTBA JIEMEHTOB B 00bEAMHEHUH IBYX KOHEYHBIX MHOXECTB.

O1LleHOYHOE 3a1aHue

1. Jansl cneayronife napbl MHOKECTB:
1) A= 1{a; 6,8}, B={a;0;8;T; 1},
2) A={r; n; e}, B={a;0;8};
3) A={e;n;r}, B={r; 1 e}.
3ajanue: a) HAUIUTE JUIsl KQXKA0W Maphl MOAXOSIIEe YHUBEPCATIbHOE MHOYKECTBO;
0) CBsI3aHBI JIM MMAaphbl OJTHAM U3 COOTHOIICHUH: =, &, = ;

B) HaliuTe nepeceueHue 4 N B;

) HaiiauTe pa3HocTh A\ B;

1) Haiiaute A U B;

€) U300pa3uTe KXyl Mapy MHOXKECTB IIPH IMOMOIIY AuarpaMMm Diinepa-Benna.

2. [IpoBepbTe paBEeHCTBO MHOXKECTB:

DayaUB =40 5)U 4
6)B\A=u B UB,
B)A\ B\O)=A\O)\(B\O).

2)a) 4 Up=a U 4;
6)B\Ad=u Y pN 4,
B)(A\B)\C=UA\C\(B\C(O).

NaydN B =4 U B)N 4
6)B\A=4B)U 4,
B)(A\B)\C=(4\B) N A4\ O).

Tema 5.1 «OcHOBBI KOMOMHATOPUKH U TEOPUHU BEPOSITHOCTEI»
VYcTHBIN (ppOHTATBHBINA KOHTPOJIb

1) IloBTOpEHNE TEOPETUUECKUX OCHOB (B Iapax, B3aUMOIIPOBEPKA)

e Yro Ha3bIBAIOT BEPOSATHOCTHIO COOBITUSA A? (KJIacCCHYECKOE ONPEIeICHHE BEPOSTHOCTH).
Kakumu coiicTBamu 001a1a€T BEPOSTHOCTH?

e Uro Ha3biBatoT cyMMoit coobiTuil Au B? Kak HailTu BEpOSITHOCTh CyMMBI IBYX
HECOBMECTHBIX COOBITHI? COBMECTHBIX COOBITUI?

e Kakue coObITHS Ha3bIBAIOTCS HE3aBUCUMBIMU? 3aBUCUMBIMU? Kak HaliTH BEpOATHOCTh
IPOM3BEACHUS IBYX HE3aBUCHUMBIX COOBITHI?

e Yr0 Takoe ycioBHas BEPOSATHOCTh? Kak BBIUMCINTH BEPOSTHOCTh COBMECTHOIO
MOSIBJICHUS IBYX 3aBUCHUMBIX COOBITHI?

e Jlo kakoif cxeMe pelaroTcs 3aja4uy Ha MOJIHY BEPOSITHOCTh?

2) OLICHOYHOE 3aJaHue

1. B marazuse BbICTaBIIEHBI JUIsl mpojaaxu 18 uznenuii, cpeau KOTOpbIX 6 M3Aennit
HekayecTBeHHbIe. KakoBa BEpOSATHOCTH TOTO, YTO B3SIThIE CIIy4ailHBIM 00pa3oM 3 uznenust Oynyt
HEKa4YeCTBEHHBIMU?

2. Ha cOopouHoe mpeanpusiTHe MNOCTYNUIM OJHOTHIIHBIE KOMIUIEKTYIOIIUE C Tpex
3aBOJIOB B KOJIMYECTBE: 35 —C MEepBOTO 3aB0ja,35 — co BToporo, 30 — ¢ Tpersero. BeposTHOCTH
KaueCTBEHHOI'0 M3TOTOBJIEHUS W3JeNUd Ha nepBoMm 3aBoae pasHa 0,7; Ha BTrOopoMm -0,8; Ha
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tpetbeM -0,9. KakoBa BepOsSTHOCTH TOr0, 4YTO B35ATOE CIydyailHBIM 00pazoM wu3zenue Oyaer
Ka4EeCTBCHHBIM?
3) OLIEHOYHOE MHJMBHUAYAJIBHOE 3alaHUE

TekcT 3aganusl: HHIUBUya bHas padoTa COCTOUT U3 2 3aaHuil 32 BapuaHTOB

Kpurepuu oneHuBaHus:

Nel — 2 Gamna
No2 — 4 6amna
Hroro:
Koi-Bo 6ayuioB OneHka

6 «5»

5 «4»

3-4 «3»

2 1 MeHee 2»

1. B Mara3uHe BbICTaBJIECHBI JJI IPOJAXKU N U3AENIUM, cpean KOTopbiX k uznenuit
HeKauecTBeHHbIe. KakoBa BEpOSITHOCTb TOTO, UTO B3SIThIE CIIydaifHbIM 00pa3oM m U3Jenuit
OyAyT HeKayeCTBEHHBIMU?

Bapuantr | n k m BAPUAHT | N k m
1 20 6 2 17 24 8 2
2 18 8 3 18 30 9 3
3 16 6 2 19 15 5 2
4 14 5 3 20 17 6 3
5 12 4 3 21 18 8 4
6 10 4 2 22 20 7 2
7 18 6 3 23 22 6 3
8 22 8 2 24 26 8 2
9 24 10 3 25 28 7 3
10 26 6 2 26 30 10 2
11 30 8 3 27 26 6 2
12 25 7 2 28 28 10 3
13 23 6 3 20 6 2 20
14 24 8 2 18 8 3 18
15 30 9 3 16 6 2 16
16 28 7 3 32 22 8 2
2. Ha c6opounoe npeanpusTie moCTYNHIN OJHOTHITHBIE KOMIUIEKTYIOIIHE C TPEX 3aBOIOB

B KOJIMYECTBE: M4 —C MEPBOTrO 3aBOJA, N, CO BTOPOTO, N3 C TpeTbero. BeposTHOCTh
KaueCTBEHHOT'O M3TOTOBJICHUS U3/ICTTUI HA TIEPBOM 3aBOJIE P; Ha BTOPOM P, , HA TPETHEM Ps.

KakoBa BeposITHOCTH TOT0, YTO B3ATOE CIIy4ailHBIM 00pa3oM u3zenue oyaeT
KaueCTBEHHBIM?
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Bapuanr | n, p1 | N2 p2 | n3 | p; |Bapna n P1 | Nz | P2 | N3 | P3
HT
1 25 09 (35 |08 (40 (0,7 |17 30 09 (20 (0,7 |50 |0,7
2 15 08 (25 0,7 |10 (0,7 |18 20 0,8 |10 [0,9 |20 |09
3 40 09 |35 (0,7 |25 |09 |19 25 09 |35 (0,8 [40 |0,7
4 25 07 [10 |09 (15 |08 |20 15 08 |25 (0,7 |20 10,9
5 10 09 (20 |08 |20 (0,6 |21 40 09 (25 (0,8 |35 0,8
6 40 08 |30 (08 |30 |09 |22 14 08 |26 [0,6 |20 |0,7
7 20 08 [50 |09 (30 |08 |23 18 09 (32 (0,8 |30 0,7
8 35 0,7 |35 (08 |30 |09 |24 30 09 |20 (0,7 |10 |0,8
9 15 09 (45 |08 [40 |09 |25 16 09 (24 (0,8 |60 |0,9
10 40 08 |15 (0,7 |45 |08 |26 30 09 |10 (0,7 |10 | 0,7
11 20 09 |15 (09 |15 |0,8 |27 15 08 |35 (09 |50 |08
12 14 08 (26 |09 |10 [0,8 |28 40 0,8 |20 (0,8 |40 |0,9
13 16 08 |40 (09 |44 |0,7 |29 25 09 |35 (0,8 [40 |0,7
14 30 09 (20 0,7 [50 0,7 |30 15 08 |25 (0,7 |10 |0,7
15 20 08 |10 (0,9 |20 |0,9 |31 35 0,7 {35 (0,8 |30 |09
16 16 09 (24 108 [60 [09 |32 15 09 (45 (0,8 |40 |09

Tema 5.2 «/luckpetHble ci1yyaliHbIE BETUYUHBD)
YcTHBIN (POHTANBHBIN KOHTPOIH

1) IToBTOpEHUE TEOPETUUECKUX OCHOB (B Mapax, B3aUMOIIPOBEPKa)
UYro Ttakoe cinyvaitHas BenuunHa? Kakas crmydaiiHasi BeIMUMHA Ha3bIBACTCA JUCKPETHOM,
a Kakasi — HelpepbIBHOI?

UTto Ha3bIBAIOT 3aKOHOM paclpezesieHus: AMCKPETHOM ciayyaitHol Bennunnsl (JICB)?
Yro Takoe psij pacnpezenenus? MHOroyroibHUK pacipeeneHus?

Yro HaswiBaroT pyHkuuen pacnpenenenuss JICB? cBoiicTBa pyHKIMM pacnpeeneHus?

Kak noctpouts rpapuk ¢GpyHKIUN pacupeneneHus?

KaxkoBbI OCHOBHBIE YHCIIOBBIE XaPAKTEPUCTUKH CIy4aliHOW BEJTUYHUHBI?
Uro Ha3pIBaIOT MaTeMaTH4YeCKuM oxkuganueMm JJCB?

Yro naszeBaroT nucnepcuei JJCB?

s uero BBoAMTCS cpeHEKBagpaTuueckoe oTkiaonenue J(CB?

OHCHO‘IHOG HHAWBUAYAJIbHOC 3aJaHUC

TexcT 3aganus: UHAMBUYaIbHAs paboTa COCTOUT U3 2 3aAaHuil 32 BapHaHTOB

Kpurepun onieHuBaHMs:

Nel — 4 Gasuta
No2 — 2 Gama
Ne 3 4 6amna

Hroro:
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Kon-Bo 6aminos Ouenka
10 «S5»
8-9 «4»
6-7 «3»
5 u MeHee W@»

JuckpeTHas cityyaiiHas BeuurHa X 3aJjaHa CBOMM PSIOM PaclpeAcICHUs.
1) Haiitu pyHKIMIO pacnpeneneHus 3TON BeTUIHHBI
2) Tocrpouts rpaduk GyHKIHUU pacHpeaeTIeHHs

3) Haiitu matematuueckoe oxunanue M (X)u cpennee KkBagpatuyHoe oTkiIoHeHHEe 0 (X)

Bapua Ba
HT Psan pacnipenenenus JJCB X pu Pan pacnipenenenus JJCB X
aH
T
1 X S5 002 3 4 17 X 2 5 6 8
D; 04 03 0,1 02 D; 02 02 04 02
2 X 0,2 0,5 0,6 0,8 18 X 4 6 8 12
p 0,1 0,5 0,2 0,2 D; 03 01 03 03
3 X; -6 -2 1 4 19 X; 4 6 9
D; 0,1 03 04 0,2 D; 04 03 03
4 X; 0,2 0,5 0,6 20 X 4 6 8 9
D; 0,5 04 0,1 D; 03 01 01 05
5 X 8 -2 1 3 21 X; 3 6 7 9
12 0,1 03 04 0,2 1 03 02 01 04
6 X 201 3 5 22 X 5 10 12 14
D; 0,1 03 04 0,2 D; 04 02 0,1 03
7 X; -3 2 3 5 23 X 6 8 14
D; 0,3 04 0,1 0,2 1 02 04 04
8 X; 2 3 10 24 X; 1 3 4 5
D; 0,1 04 0,5 D; 04 03 01 02
9 X 4 -1 2 3 25 X; 4 5 7 8
D; 0,3 0,1 04 0,2 D; 01 05 02 02
10 X; 3 2 3 5 26 X; 2 4 5 6
12 0,3 04 0,1 0,2 Di 03 01 04 0,2
11 X; -6 -2 2 3 27 X 2 4 8
Di 02 04 01 03 Di 0,1 04 05
12 X; 2 5 6 28 X; -3 -1 3 5
D; 05 01 04 D; 04 03 0,1 0,2
13 X; -5 -3 1 3 29 X; 201 3 5
Di 0,2 0,1 0,1 0,6 Di 0,1 03 04 0,2
14 X 2 5 6 8 30 X S5 2 3 4
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p, |02 02 04 02 p, 104 03 01 02

15 x, |4 6 8 12 |31 x, |3 2 3 5
p, |03 01 03 03 p. |03 04 0,1 02

16 x, |4 6 8 9 32 x, |6 2 2 3
p, |03 01 01 05 p, |02 04 01 03

2.2 Marepuaiisl JU1sl IPOMEKYTOYHON aTTecTallun

dopmMa NpOMEKYTOYHON aTTECTALUU: IK3aMEH.
OK3aMeH IPOBOJUTCS B TECTOBOMU (opMme.

I[CMOHCTpaI_[I/IOHHHﬁ BapUAHT TCCTa:

TecT Ay OLEHKH TPOMEXYTOUYHBIX PE3YyIbTaTOB OCBOCHUs yueOHoM nucuumuimabl EH.01

Marematuka cneunanibHocTH 08.02.05 CTpoUTENbCTBO U HKCILTyaTALMS

JIOPOT U a3pPOJIPOMOB.
WHCTpyKIUS 1O BBITIOJHEHUIO TECTOBOM MPOTrPaMMBbl:

ABTOMOOMJIbHBIX

Bam HE00X0JMMO BBITIOJIHUTh OJWH BapUaHT TECTOBBIX 3aJaHHMM, COCTOSIIMH Hu3 25

BOIIPOCOB. 3aI[aHI/I$I HCO6XOI[I/IMO BBIMIOJIHATh B 3aJaHHOMN nocCJICA0BAaTCIbHOCTH, HE 3a6y,Z[BTe

YKa3aTb HOMCp 3aJdaHUs. BaumarensHo HquHTaﬁTe TCCTOBOC 3aJaHHC U BLI6CpI/ITC OAHH

HpaBI/IHBHHﬁ OTBEeT. 3a KaXKJIbIi HpaBI/IJIBHHﬁ OTBCT B TECTC Bbl IOJYYACTEC 1 Oam.

MaxkcuManbHOe KojudecTBO OamioB — 25. K 3amaHusM, Te HE0OXOIUMO IPOBECTH

BBIYMCIICHUA, 00s13aTeNIBHO IMPUIIOKUTH PCIICHUC.

MakcumanbHO€ BpeMsl BBITOJTHEHUS 3a1aHust — 60 MUH.

KpI/ITepI/II/I OILICHKHU BBIITOJIHEHHUS TE€CTOBBIX 3a)1aH1/1171

Ko:-Bo 6anioB mo tecty

OueHka

25

«S»

19-24

«dy

13-18

3»

menee 13

«2»

1 Bapuanr

1.Ilpenena ¢pynkunu — 310:
a) Yucno

0) [lepeMeHHas BeTMUMHA X
B) 00 - OECKOHEYHOCTD

2. YT00bI BBIYHCIUTH Npeae (PyHKINU, He00X0AUMO ...

53



a) Pemuth cooTBEeTCTBYIOIIEE YPAaBHEHHE
0) [logcTaBUTH BMECTO X TMPEeIbHOE 3HAYCHHUE U BBIMIOJTHUTD JCHCTBUS
B) Paznenuth 9uciuTeNb U 3HaMEHATENb JPOOH Ha HAMBBICIITYIO CTENEHB X

3.B pe3yabTaTe BbIYHCIEHUs npeaeaa lim,_, o % HOJTYYUTCS:
a)0

0)

B) 6

r)-3

4
4.B pe3yiabTaTe BbIYUCICHUS Npeea QyHKIUM IOJyYINd Jpo0b 5 Ee MoxHO 3amMeHuTh Ha:

a) 4
0) 0,

B) 00

1
5. B pe3yabrare BoluncaeHus npeaena lim,_ (1 + 6x)x noxydutcs:

a)0

0) e

B) ©

r) e*

6.I1ponsBoanas ¢pynkuum y = f(x) — sro:

a) limAx -0 %
0) 9 =y (X0)

B)[ f(x)dx

7. ®u3uvecKuil CMbIC/I EPBOI MPONU3BOIHON:
a) CKOpOCTh

0) cuia

B) YCKOpEHHE

8. lIpousBoaHas pyHKI UM y = tgX paBHA:
a) cos X

0) —sinx

1

cos? x

B)

1

sin? x

r) —

9. lana pynkuus y = f(x). [Iponoskurte gpopmyay: dy =
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a) y'(Xo)

0)y’ - dx

B) F(x) + C

0| f(x)dx

10.Haiiaute npon3Boxuyio GyHKIUH Z,, , eciin Z(X,y) = 2X° - cos y
a) 6x° - Cos y

0) 12x - cos y

B) 6x” - siny

r) 12x - siny

11. UHTerpupoBaHue — 3TO JAeiicTBHE HAXOKIECHUSI:

a) MPOM3BOHON (QYHKIIHH
0) mpenena QyHKIUH
B) 1epBOOOPa3HON QYHKIIUU

12. HeonpenesieHHbIH MHTErPaJl 0003HAYAETCS:

a) [ f(x)dx
6) [, f(x)dx

B)y - dx
1) ¥'(Xo)
13. IlepBooOpa3Hasi pyHKIHMH y = Sin X paBHA:

a) cos X
0) —sin x
B) - COS X
T) sin X

14. Boraucasis [ (ZX— 3x2 + Vx2 +§— );13+ 6) dx, moay4aem:
a)xz—x3+§3\/x5 + 2 In|x]| —xz—z+6x +C
6)x2—x3+§3\/x5 + 2In|x]| +xiz+6x+C

2 _ 2

B)2 — 60X - 5=

12
3% x2+ ;‘l’c

3
15. Boruncass [ x2 - €€ - dx, noayuaem:



e
6) l . e)(3+4-
3
3
B) 2x - eX T4

16. OO6ee pemienne ypaBHeHusiy - 6y  + 9y = 0 umeer Bua:
a)y=C,-e3* +C,-e3*

0)y=0C,-e3*+C,-x-e3*

B)y =3-e3 +4-e%

17. Ha3zoBuTe BUJ YpaBHEHHUS y' =18x +2
a) JINHEWHOE;
0) KBagpaTHOE
B) muddepeHansHoe
I') TOKa3aTeJbHOe
dy ﬂ

18. Ha3zoBute Buja 1uddepeHunaNbHOT0 ypaBHEeHUsI pre-falioore

a) IepBOro MopsaKa ¢ Pa3iesSIIOIUMUCS TePEMEHHBIMU
0) mepBOro MOpsAKA C Pa3IeICHHBIMHA IEPEMEHHBIMU
B) JInHeNHOe TuddepeHIaIbHOe YpaBHEHNE IEPBOTrO MOpsIKa

I') JUHEHHOe OJHOpoJHOe nu(pdepeHInalIbHOEe ypaBHEHHE BTOPOTO MOpsSAKAa C MOCTOSHHBIMU
KO3 puImeHTaMH

19. lana pynkums f(x) = cos x. Ee pa3noxenue B psix MakJjiopeHa uMeeT BUA:

x3 x7 (_ 1)n . x2n+1
a) X —— L ) A&
) 3! + 5! 7! + (2n+1)!

2 n
6) l+=+ =+ =+ =+ =
1! 2! n!

x2 x4 (=" x21n
B) 1- TIRT (2n)!
2 3 _4\yn+1..,.n
x-Sl DT O
2 3 n

20. W3 nepevuc/IeHHBIX PSII0B PACXOASIIHUMCS SIBJISIETCH:

n+1 o 3n°+2n+3 o il
) 0) Zn=1—4n2_5n+1 B) Yomeq SiN -

a) Yn=1
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21. Obmee pemenue 1up¢epeHIHATHHOIO ypaBHeHUust 'y~ = 2X UMeeT BHJ:
a)y =2x3+Cix+C,

o)y =x3+0C,
B)y=§x3+C1x+Cz
ny=x3+x

22. JIuneiinoe nud¢epeHnnaibHOe YPaBHEHHE MEPBOro MOPSIKA ¢ MOMOIIbIO
MOJICTAHOBKY CBOJAUTCSH:

a) K KBaJpaTHOMY ypaBHEHUIO

0) K YypaBHEHHUIO C pa3zielIeHHbIMU II€PEMEHHBIMU

B) K YPaBHEHUIO C Pa3/ACIsIOIIUMUCS TePEeMEHHBIMU

') K YypaBHEHHIO B MOJHBIX Ju(depeHImanax

23. Boiumcasin [ (3x3 — 3y? + 4x) dy, noayqaem:
a)—6y +C

0)3x3y —y3+4xy+C
B)%x4 —3y%x+2x2 +C
r)%x4 —y3+2x2+C

24. Jlana gpyHxuus AByX nepeMeHnbix z = 5x2y + 10xy°. Ee noaublii auddepenmuan
uMeeT BHUJ:

a) dz = 10xydx + 50xy*dy

0) dz = 10xdx + 50y*dy

B) dz = (10xy + 10y°)dx + (5x2 + 50xy*)dy

r)dz = (10xy + 50y*)dx

25. C.quaﬁﬂaﬂ BeJn4YuHAa X 3a/1aHA CBOUM PHAAOM pacnpeacjacHus:
Xj 1 2 3

pi 0,1 0,3 | p3

Toraa ee maTeMaTH4yecKoe 0:KHIaHHE PABHO:
a)2,5 6) 0,7 B) 3a/IaHM€ HEKOPPEKTHOE
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