OEJIEPAJIBHOE AT'TEHTCTBO XEJIE3BHOJJOPOXHOI'O TPAHCIIOPTA
®enepalibHOE TOCYAAPCTBEHHOE 0I0/KETHOE 00pa30BaTENbHOE YUPEKICHHE
BBICIIIETO 00pa30BaHUS
«MpKyTCKuii TOCYAapCTBEHHBIM YHUBEPCUTET IyTEH COOOIICHUSI»
Cubupckuii KOJUIeK TPAHCIIOPTa M CTPOUTEIHCTBA

®OH/I OHEHOYHBIX CPEJICTB
OITL1.01 DJIEMEHTHI BBICIIEM MATEMATHKN
[IporpaMMbl MOATOTOBKY CIEIMATHUCTOB CPEIHEr0 3BEHA IO CIEeUATbHOCTH
09.02.01 KomMnproTepHbIE CUCTEMBI U KOMILIEKCHI

Fbazosasn noocomoska
cpeoneco npogheccuoHaIbHO20 00PA308aAHUSL

Npkyrck 2023

ONEeKTPOHHbIV AOKYMEHT BbirpyxeH n3 EMC ®IrbOY BO Upl'YTC n cooTBeTCTBYET OpUrnHany

Moanwcant ®rE0Y BO VprYTC Tpodumos IOA. ol
00a73c5b7b623a969ccad43a81ab346d50 ¢ 08.12.2022 14:32 o 02.03.2024 14:32 GMT+03:00

Moanuce cooTBeTCTBYET (harny AOKYMEHTa I/IP]'V\_\C.




®DoH/T OIIEHOYHBIX CpeicTB pazpadotaH B cooTBeTcTBHH ¢ DPI'OC CIIO no cnenuaibHOCTH
09.02.01 KomnploTepHbIE CUCTEMBI U KOMIUIEKCHI, YTBEPXAECHHOIO INpHKa3oM MuHHCTEpCTBa
obOpa3oBanus u Hayku Poccuiickoit @enepamuun Ne 362 ot 25.05.2022, Ha ocHOBe paboueii
nporpammsl nucuumiiabl EH.01 a5ieMeHTsI BBICIIEH MaTeMaTHKH.

PACCMOTPEHO: YTBEPXIAIO:

[IMK matemaTvku, GU3NKH 3amecTtuTens aupekropa no YBP:
ITpencenarens LIMK: Pecensc A.IL

Hosuxkosa T.I1.

@9 mas 2023 «01» nrons 2023r

Paspabotuuk: I'.I'. YO0xKeHKO, MpenoaaBaTels BhICIIel kaTeropuu, CHOMPCKUI KOJIIeIK
Tpancnopta u crpoutensctsa PI'BOY BO «MpkyTckuii rocy1apcTBEHHbIH YHUBEPCUTET MyTel
COOOLIEHUs»



COJIEPYKAHUE

1. [TacnopT ¢oHIa OLIEHOYHBIX CPEIICTB

1.1 Ob1ue nojaoxeHus

1.2 Pe3ynpTaThl OCBOEHUS AUCUMILIMHBI, TIOJJIEKAIINE KOHTPOIIO

1.3 Cucrema KOHTPOJIS M OLEHKU OCBOEHHMSI POIPaMMBbl JUCLUIIIINHBI

2. @OH OLIECHOYHBIX CPEICTB JUIsl OLICHKU YPOBHS OCBOCHUSI YMEHUM U 3HAaHUU
110 TUCLMILINHE

2.1 Matepuainbl J4Jis TEKYIIET0 KOHTPOJIS

2.2 Marepuaisl 1151 IPOMEKYTOYHOM aTTeCTalluU

3. Jluteparypa

5oo-|>4>4>

47
52



1. Tlacnopt hoHIa OLIEHOYHBIX CPEICTB
1.1 OOwmue monoXeHus

@OoH OLIEHOYHBIX CPEACTB IpPEeAHAa3HAYeH sl IPOBEPKH pPE3YyJIbTAaTOB OCBOCHUS
muciumuinael - OINL. 01, DnemeHThl  BBICHIEH MaT€MaTHK{d IIPOrpaMMbl ITOATOTOBKH
CHEeUaINCTOB cpeaHero 3BeHa no crnenuanbHoctd  09.02.01 KommbroTepHble cucTEMBl U
KOMILIEKCBI.

®OC BKIIIOYAET OLIEHOYHBIE MAaTEPUAIIbI I IPOBEICHUS TEKYILIEr0 KOHTPOJIS
yCIIEBaEMOCTH, MTPOMEKYTOUHOM aTTecTanuu B (hopMe SK3aMeHa.
Htorom sk3ameHa fBIISETCS OLIEHKA B Oaiiax:
5 — «OTINYHOY; 4 — «XOPOLIO»; 3 — «yJOBIETBOPUTEIBHOY; 2 — «HEYIOBIETBOPUTEIBHON.
®OC mno3BOJIAECT OIEHUWBATh YPOBEHb OCBOCHMS 3HAHUM W YMEHUH, KOMIIETCHIUH MO
JUCLIUIINHE.

1.2 Pe3ynpTaThl OCBOECHUS AUCLMILIMHBI, IOJJIEKAINE KOHTPOJIIO

PesynbTarsl 00yueHust (OCBOCHHbIE YMEHUS, @OpMBI M METOJIBI KOHTPOJIS U OLICHKH
3HaHUs, IPAKTUYECKHUH OIBIT) pe3yabTaTOB 00y4EHUs

YMers:

- BBIIIOJIHATH ONEPALMM HAJl MATPULIAMU U PEIIaTh | BBINOJHEHNE OLEHOYHBIX 3aJaHUI

CUCTEMBI JINHEWHBIX YPaBHECHU; [TpakTuyeckue paboThI

- IPUMEHATh MeTOIbl AU PepeHnanbHOro u BrinosHeHue OLEHOYHBIX 3aJaHUM

MHTETPAJIbHOTO MCUUCIICHHUS; [TpakTyeckue paboThl

- pewiath audQepeHnraIbHble ypaBHEHMS; BrinosHeHue OLEHOYHBIX 3aJaHUM
[TpakTyeckue paboThl

3HAaTh:

- OCHOBBI MAaTEMaTUYECKOTO aHAIN3a, TUHENHOMN BelinonHenne OLlEHOYHBIX 3a1aHUN

anreOpbl M aHATMTHYECKOM reoMeTpuH; JuddepeHurpoBanHbIi 3a4eT

- OCHOBBI (P PEpEeHINANbHOIO U UHTETPATIBHOTO | Y CTHBINA (PPOHTANIBHBIN OIPOC
VCUYUCIICHHUS. BrlInonHeHne OLleHOYHBIX 3a1aHAN
JuddepeHupoBaHHbIN 3a4eT

Pe3ynbTarsl 00yueHus OcHoOBHBIE TIOKA3aTENN @DopMBI U METOABI KOHTPOJIS U

(ocBoennbie OK u I1K) OLICHKH pe3ysbTaTa OLICHKH PE3yJIbTATOB
o0y4eHus (c MpUMeHEeHHEM
AKTUBHBIX U UHTEPAKTUBHBIX
METO/IOB)

OK 1. Bri6upats crioco0bl O6ocHoBaHMe BbIOOpA U

peleHus 3a1ad MIPUMEHEHUS METOJI0B U YcTHBIM QpoHTANBHBIN OIPOC

npodeCCHOHATbHON CIOCO0O0B PEIICHUS [TpakTrueckue paboTHI.

JESATEIIBHOCTH npogecCHOHANBHBIX 3a/1a4; CamocrosrenbHas pabora

MPUMEHUTEIBHO K Pa3IMYHBIM | IEMOHCTpaLus

KOHTEKCTaM. 3G PEKTUBHOCTH U Ka4eCcTBa

BBITIOJTHEHUSI
OK 2. Hcnoas3oBatb JleMoHCTpanys yMEHUM BelnonHenune oeHoYHoro
COBpPEMEHHBIE CpPE/ICTBA WCIIOJIb30BAHUS 3aJlaHus




IIOMCKa, aHaJInu3a 1

HH(POPMAITMOHHO —

CamocrosiTenpHas padbora

UHTEpIpeTanuyu HHHOPMAIIUY, | KOMMYHUKAIIMOHHBIX

U MHPOpPMAIMOHHBIE TEXHOJIOTH B

TEXHOJIOTHH JIJIsl BBITOJIHEHUST | TPO(ECCUOHATILHOM

3aja4 rnpodeccruoHalbHON JEeSITeNIbHOCTH

JIeSATEIbHOCTH.

OK 3. IInanupoBath u CBOEBPEMEHHOCTh CamocrosTenpHas padbora
pean30BBIBATH COOCTBEHHOE | BBIMIOJTHCHHMS 3aIaHUN [TpakTudeckue paboThI
npodeccuoHanbHOe U PanmonansHoe

JUYHOCTHOE Pa3BUTHE,
PEINPUHIMATENbCKYIO
JESITEIIbHOCTh B
npodeccuoHalibHOM cepe,
UCIIOJIb30BATh 3HAHUS TI0
(UHAHCOBOW TPAMOTHOCTH B
Pa3ITUYHBIX KU3HEHHBIX
CUTYAIIHSIX.

pacnpe/esieHne BpeMEHH Ha
BCEX JTalax pelieHus 3aay.

OK 4. DddexTnBHO
B3aUMO/ICHCTBOBATh U
paboTtath B KOJUIEKTUBE U
KOMaH/I€.

BzaumopeiictBue ¢
o0Oy4aromuMucs u
MperoaBaTeIIMA B X0JIe
oOyueHus

HaoOmronenue
[TpakTryeckue paboThI

OK 5. OcymecTBisTh YCTHYIO
U TUCbMEHHYIO
KOMMYHHUKAIIUIO Ha
roCy/1apCTBEHHOM $SI3bIKE
Poccuiickoii denepaiyu ¢
y4eToM 0COOEeHHOCTEN
COLIMAJILHOTO U KYJIBTYPHOTO
KOHTEKCTA.

JleMoHCTpauust yMeHu
OCYILIECTBJISATh YCTHYIO U
MMUCbMEHHYIO KOMM YHUKALIUIO
Ha FOCYIapCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu.

HaOmronenue
CamocrosrenbHas padoTa

OK 6. IIposBusate
IpaXkIaHCKO-NTATPHOTHIECKYIO
MO3UIINIO, IEMOHCTPUPOBATH
OCO3HAHHOE MOBE/ICHUE HA
OCHOBE TPAIUIIMOHHBIX
0011e4eI0BeUeCKUX
LIEHHOCTEH, B TOM YHCIIE C
Y4ETOM TapMOHHU3AIIH
MEKHAIMOHAJIBHBIX U
MEKPETUTHO3HBIX
OTHOILIEHUH, TPUMEHATh
CTaHIAPTHI
AQHTUKOPPYIIIUOHHOTO
TIOBEJICHHSI.

JIleMoHCTpanusi 0CO3HAHHOTO
MMOBEJICHUS Ha OCHOBE
TpaJIUuIIHOHHBIX
0011IeUeIOBEeUeCKUX
IICHHOCTEH.

Habmronenune
[TpakTuueckue paboThI

OK 7. CogeiicTBoBaTh
COXPAHEHHUIO OKpYKaroUen
Cpebl, pecypcocOepexeHHmIo,
MPUMEHSTh 3HaHUS 00
U3MEHEHHUHU KJIMMaTa,
MPUHLIUIIBI OEPEKITUBOTO
POU3BOJICTBA, (P (HEKTUBHO
JICCTBOBATh B YPE3BbIYAMHBIX

CamoaHanus v KOppeKIus
pe3yabTaToOB COOCTBEHHOM
NeSITeIbHOCTH

HaOmroneune
[TpakTudeckue paboThI




CUTyallusIX.

OK 9. Ilonp3oBaThcs
npodeCcCHOHAIbHON
JIOKYMEHTaluEel Ha
rOCyIapCTBEHHOM U
WHOCTPAHHOM SI3bIKaX.

JleMoHCTpanust ymeHui CBOEBPEMEHHOCTD
M0JIb30BaThCSA BBIIIOJIHEHUS 3aJaHUI
npodeccrnoHabHOM PanmonansHoe

JIOKYMEHTaIMen Ha
rocyaapCTBEHHOM U
WHOCTPAHHOM SI3bIKaX.

pacnpeziesieHue BpeMeHH Ha
BCEX 3Tallax pelIeHus 3a1au.

[IK 2.1. IIpoekTupoBartsb,
pa3zpabaThIBaTh U OTJIAKUBAThH
MPOTPAMMHBIN KOJI MOJTyJIei
YOPABJISIIOIIUX MPOTPAMM.

Brimmonnenue o1eHOYHEIX
3aIaHUN

JleMoHcTpanust yMeHHit
BBITIOJIHATH PACUETHI PU
pelieHnr npohecCuoHaIbHBIX
3a/1a4

[IK 2.2. Bnagetbs MeTOomaMu
KOMaHHOU pa3paboTKu
MIPOTrPaMMHBIX MPOJTYKTOB.

Brimmonnenue o1eHOYHEIX
3aIaHUN

JleMoHcTpanust yMeHHit
paboTarh C JOKyMEHTaIUEH

[IK 2.3. BbIIOJHATE
MHTETpaIIIo MOyel B
YIPABJISIIOLIYIO TPOTPAMMY.

BrinosnHeHne OLIEHOYHBIX
3aJaHuN

JleMoHCTpanust yMEHHUU
BBITIOJTHSATH PacyeThl Mpu
penreHny mpohecCuOHATBHBIX
3a/1a4y

[Tporpamma BoctiuTanus B pabodeid mporpaMme npophecCuoOHaIbLHOTO MOIYIIS OTPasKaSTCs
yepes cojiepyKaHue HallPpaBJICHUH BOCIIUTATEIbHON paboThl, pa30UTHIX HA CIEAYIOIINE

BOCITMTATCIIbHBIC MOJYJIHN:

Mopynu nporpamMmmsl

Copnep:xaHue MOyJIs IPOTrPaMMbI BOCIIUTAHUS

BOCIIUTAHUS
Mopyns 1 Lenb moOynsa: co3nanue yCIOBUM JIJISl yIOBIETBOPEHUS
«[IpodeccronanbHO- MoTpeOHOCTEN 00yJarONINXCs B MHTEIIIEKTYaTbHOM, KYJIbTYPHOM U

JIMYHOCTHOC BOCIIUTAHHUC»

HPAaBCTBEHHOM Pa3BHUTHH B c(hepe TPYIOBBIX U COLUAITBHO-
HKOHOMHYECKUX OTHOILEHHUH MOCPEeICTBOM MPOPeCCHOHATBLHOIO
CaMOOTIPEIEIICHHSL.

3aoauu mooyna:

— Ppa3BUTHE 00IECTBEHHOM aKTUBHOCTH 00yYaromuxcs,
BOCIIUTAHHE B HUX CO3HATEIIBHOTO OTHOIICHUS K TPYAY U
HapOHOMY JIOCTOSIHUIO;

— (dopmupoBaHue y 00y4aromuxcsi IOTPeOHOCTH TPYAUTHCH,
J0OPOCOBECTHO, OTBETCTBEHHO M TBOPYECKH OTHOCHTHCS K
Pa3HbIM BUJIaM TPYAOBOH JESITETbHOCTH.

— (QopmupoBanue nMpohecCHoOHATFHBIX KOMIETESHITUH;

— (opmupoBaHue ocozHaHUs MPO(HecCHOHATBHON
WICHTHYHOCTH (OCO3HAHUE CBOCH MIPUHAICKHOCTH K
onpeneneHHoN npodeccuu U MPoPECCHOHATBHOMY
COOOIIIECTRY);

— (opmupoBaHHE YyBCTBA COIUATBLHO-TIPO(ECCUOHATBEHOM
OTBETCTBEHHOCTH, YCBOCHHUE NMPO(HeCCHOHATEHO-ITHUECKUX
HOPM;

— OCO3HaHHBIN BBIOOP OymyIiero npogeccuoHaIbHOTO
Pa3BUTHS ¥ BO3MOXXHOCTEH pean3aiuy COOCTBEHHBIX
KU3HEHHBIX TIJIAaHOB;

— (opmupoBaHue OTHOIIECHUS K MPOPECCHOHATHHON




JESATEIILHOCTH KaK BO3MOXKHOCTH YYaCTHs B PEIICHUU
JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBCHHBIX,
o0IIeHaIMOHATBHBIX TTPOOIIEM.

Monyis 4 «KynbTypHO-
TBOPYECKOE BOCIIUTAHUE»

Lenb MoOyns: co3laHn€e YCIOBUM JIJISi CAMOOTIPEICIICHUS 1
collMaIu3aluy 00y4Jaronxcs Ha OCHOBE COLMOKYIBTYPHBIX,
JTyXOBHO-HPABCTBEHHBIX IIEHHOCTEN U MPUHSATHIX B POCCUICKOM
oO11ecTBe MPaBUJI U HOPM NOBEJICHUSI B UHTEpecax YelioBeKa,
CeMbH, 00IIIECTBA ¥ TOCYAapCTBa, POPMUPOBAHUE y 00YIAIOIINUXCS
YBa)KEHHUS K CTapIleMy IMOKOJICHHUIO.

3adauu moodynsa:

— BOCIHTAaHUE 3[J0POBOM, CUACTIMBOU, CBOOOIHOM JINYHOCTH,
(hopMupoBaHHE CTIOCOOHOCTH CTaBUTh LIETH U CTPOUTH
YKU3HEHHBIC TIJIaHBI,

— peanu3anusi 00y4aroUMMUCS MPAKTUK CaMOPA3BUTHS U
CaMOBOCITUTaHUS B COOTBETCTBHUHU C OOIIEUETIOBEUECKUMU
LIEHHOCTSIMU U UJIealaMH TPaXKTAaHCKOTO 00IIeCTBa;

— ¢dopMUpOBaHUE TO3UTHUBHBIX )KU3HEHHBIX OPUEHTUPOB U
IJIaHOB;

— (¢dopMUpOBaHHE y 00YIAFOIIUXCS TOTOBHOCTH H
CIIOCOOHOCTH K 00Pa30BaHHIO, B TOM YHCIIC
camMo00pa30BaHuIO0, Ha MPOTSHKEHUN BCEH JKU3HH,
CO3HATEJIHbHOE OTHONIICHUE K HEMPEPHIBHOMY 00Pa30BaHUIO
KaK YCJIOBHIO YCHEIIHOM MpodecCHOHaNbHON U
OOIECTBEHHON NeATCILHOCTH;

— ¢opMupoBaHUE BbIpaXKECHHOW B TOBEIEHUH HPABCTBEHHOMN
MO3UIUH, B TOM YHUCJIE CIIOCOOHOCTH K CO3HATEIILHOMY
BBEIOOPY 100pa, HPABCTBEHHOT'O CO3HAHMSI U TIOBE/ICHUS Ha
OCHOBE yCBOEHUS OOIIEUETOBEYECKUX IEHHOCTEH 1
HPaBCTBEHHBIX UYBCTB (UECTH, JI0JITA, CIIPABEJIMBOCTH,
MUJIOCEPUS U APYKETI00Hs);

— pa3BUTHE KYJbTYPbl MEKXHAIMOHATHHOTO OOIICHUS;

— (¢dopMHUpOBaHNE YBAKUTEIHHOTO OTHOIICHUS K POJTUTENSM U
CTaplleMy NOKOJICHHUIO B LIEJIOM, TOTOBHOCTHU MOHSTh UX
MO3UIINIO, IPUHSTH UX 3a00TYy, TOTOBHOCTH JIOTOBAPUBATHCS
C POOUTENSIMU U YJIEHAMU CEMBH B PELIEHUHU BOIIPOCOB
BEJICHUS JIOMAIIHETO X0341CTBA, PACIIPEAECICHUS CEMENHBIX
00513aHHOCTEH;

— BOCIIUTAHHE OTBETCTBEHHOT'O OTHOIICHMS K CO3JJaHUIO U
COXpaHEHHUIO CEMbH Ha OCHOBE OCO3HAHHOTO MPUHSATHUS
LICHHOCTEH CEMENHOM KU3HU;

— (opmupoBaHuE TOJEPAHTHOTO COZHAHUS U TIOBEACHUS B
MOJTUKYJIbTYPHOM MHPE, TOTOBHOCTH ¥ CITIOCOOHOCTH BECTH
JTUAJIOT C IPYTUMHU JIFOIbMHU, JOCTUTATh B HEM
B3aMMOTIOHUMAaHUsI, HAXOUTh OOIIKE 1EIN B COTPYIHUYATh
JUISL UX TOCTHKEHUSL.

Monyinb 5
«IKOJIOTHUECKOE
BOCIIUTAHUE

Lenv mooynsa: hopmupoBaHue y 00yJaronuxcsi 9yBCTBa O€pEKHOTO
OTHOIIEHMS K KHUBOH MPHUPOJIE U OKPYKAIOLIEH cpee,
KYJIbTYpPHOMY HACIICAUIO U TPAIAHUIIASIM MHOTOHAIIMOHATILHOTO
Hapona Poccun.
3aoauu mooyns:

— pa3BUTHE Y 00yYaIONIMXCs DKOJIOTHUECKOMN KYIbTYPHI,




OEpeKHOTO OTHOIIIECHHUS K POAHOM 3eMIIe, TPUPOTHBIM
6orarctBam Poccun u Mupa, moHUMaHHE BIUSHUS
COIMAJIbHO-?KOHOMHUYECKHUX MPOLIECCOB HA COCTOSTHUE
MPUPOIHON U COLMATILHOM CPENBI;

BOCIMIUTAHUE YYBCTBA OTBETCTBEHHOCTH 3a COCTOSIHUE
MIPUPOJIHBIX PECYpPCOB, GOPMHUPOBAHUE YMEHUN U HABBHIKOB
pa3yMHOTO MPUPOAONOJIb30BAHUS, HETEPIIUMOTO
OTHOIIEHUA K ACHCTBUSM, IPUHOCSIIUM BPEJ] SKOJIOTHH;
MPUOOPETEHUE OIBITA YKOJIOTO-HAPABICHHON

eI TENLHOCTH;

BOCIIMTAHUE 3CTETUYECKOTO OTHOLLICHUS! K MUPY, BKJIIOYAst
3CTETUKY ObITA, HAYYHOT'O U TEXHUYECKOTO TBOPUECTBA,
cropTa, 0OIIECTBEHHBIX OTHOIICHUH;

(hopMUpOBaHHE MUPOBO33PEHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOMN
MPAaKTUKH, OCHOBAHHOI'O HA IMAJIore KyJlbTyp, a TAaKXKe Ha
MPU3HAHUY PA3ITUIHBIX (POPM OOIIECTBEHHOT'O CO3HAHMUS,
MpeIIoJararoilero 0OCoO3HaHhue CBOEro MecTa B

IIOJINKYJIBTYPHOM MHUPE;
— ¢opMupoBaHue 4yBCTBa JIO0OBU K Po/ivHe Ha OcHOBE

W3Y4YEeHHUSI KYJIbTYPHOTO HACIEIUS U TPAIUIIHIA

MHOTOHAalIMOHAJIBHOTO Hapoaa Poccuu.

1.3 Cuctema KOHTPOJISL M OLEHKH OCBOEHUS IIPOrPaMMbl JUCIIUIINHBI

OCHOBHBIMH (bOpMaMI/I IPOBCACHUA TCKYILICTO KOHTPOJIA 3HAHWH Ha 3aHATUAX SBISIOTCS:

YCTHBIﬁ OIIpOC, PCIICHHUC CUTYAlITMOHHBIX 3a/a4, TCCTUPOBAHHC, BBIIIOJIHCHUC IMPAKTUYCCKUX

pa60T, OLCHOYHBIX UTHAUBUAYAJIIbHBIX pa60T.

HanmenoBanune
HauMeHnoBaHue O1leHOYHOT'O
No KOHTPOJIBHO- OOBEKT KOHTPOIIS cpencTBa
- OLIEHOYHOTI'O (Tema /KOMIIETEHITIH ) p
(bopma mpoBeaeHMS)
MEpONPUSITHS
OKI-2 N N
YcTHbII (GpOoHTaNbHBII
. 1K 2.1 KOHTPOJIb.
Tekymumii
1.1 Tema «KoMmiaekcHBIE YHCIIa) MK 2.2 Bremoaaenne OILICHOYHOTO
KOHTPOJIb .
3aJaHus.
OK1- 9 VcTHBIH (bpoHTaNbHBII
KOHTPOJIb.
. IIK 2.1 | BeimosiHeHHe  OIEHOYHOTO
Texymmit Tewma «lIpenensl u o
2.1 MK 2.2 | 3a1aHus (¢ caMOnpoOBEPKOiA).
KOHTPOJTb HETPEPBIBHOCTHY .
Brmmonnenue OILICHOYHOT'O
1K 2.3 AHIABUAYAIBLHOTO 3aJaHus.
Y
OK1I-9 . .
YcerHbII (bpoHTaNbHBII
y HK 2.1 | xontpons.
Tekymuii Tema «Matpuupl "
3.1 MK 2.2 Brimonnenne OIIEHOYHOT'O
KOHTPOJIb ONPEACTUTETN» . o
3aiaHus (C CaMOTIPOBEPKONA).
1K 2.3 Brimonnenne OIIEHOYHOT'O
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WHIMBHUIYAJIBHOTO 3aaHUsI.

OK 1-9 YcerHbIi (bpoHTaNbHBII
KOHTPOJIb.
o . IIK2.1 | BpmonueHne — ONEHOYHOTO
Tekymunii Tema «CuctemMbl JHHEHHBIX o
3.2 . [IK 2.2 | 3ananus (¢ caMONPOBEPKON).
KOHTPOJIb YpaBHEHUI» .
BelnionHenue  OIEHOYHOTO
[K'2.3 WHJMBUIyaJIbHOTO 3aaHusl.
VYeTHbii (bpoHTATBHBII
OK 1-9 | konTpos.
MK 2.1 Brimonnenne OILICHOYHOI'O
33 Texymunit Tema «9meMeHTEI 3a7aHusd (c
' KOHTPOJIb AHAIUTUYECKOM TEOMETPUID) 1K 2.2 B3aUMOIIPOBEPKOIA).
[IK 2.3 | BblmoiHeHne  OLIEHOYHOTO
WHIMBUIYaJIbHOTO 3aaHUsl.
OK 1-9 | YcrHbli (bpoHTaTBHBII
KOHTPOJIb.
Texympii Tema «Inddepenmmansroe | [IK2.1 | Bpmonnenne  omenounoro
4.1 HCUYHCIICHUE KIIMA  OJHOH 3a7aHus (C CaMOINPOBEPKOIL).
KOHTPOJIb - ymx a 1K 2.2 A ( POBEPKOi)
MIePEMEHHOI» BrimonHenue  OIEHOYHOTO
1K 2.3 WHJMBU1yaJIbHOTO 3aJaHusl.
OK 1-9 YcrHbii (bpoHTaNbHBII
Tema «HTErpabHOE KOHTPOJIb.
TeKYH.II/Iﬁ HUCUUCIICHUE (byHKm/H/I OJHOU 1K 2.1 Brimonnenue OLOCHOYHOTO
4.2 KOHTPOJTh TIEPEMEHHOID MK 2.2 | 3amaHus (¢ caMOnpoBEPKOii).
BeinonHenne  OIEHOYHOTO
[K'2.3 WHJIMBUIYAJIbHOTO 3aaHUsI.
OK 1-9 YcTHbII (GpOoHTaNbHBII
KOHTPOJIb.
Tema «IudpepenunanbHbie
O Jlnddepenn IIK'2.1 | Bemonuenue  OIEHOYHOTO
4.3 yi YPaBHCHID TIK 2.2 | 3a1anus (¢ CaMONPOBEPKOA).
KOHTPOJIb .
BrinosiHeHWE  OLIEHOYHOTO
MK 2.3 WHJMBU1yaJIbHOTO 3aJaHUsl.
OKI-9 . .
YcrHbii (bpoHTANBHBII
g L— Tema «CTeneHHbIE PAIB» MK 2.1 KOHTPOJIb.
5.1 ym [IK 2.2 | BbIMOJIHEHHE  OLECHOYHOTO
KOHTPOJIb .
3a/IaHMS.
K 2.3
OKI-9
IT P EH. 01 Hic2.1
OMEXyTOuHas | Pa3aensl aucHuIInHbL .
5.2 P yr A JRHCIL o IIK 2.2 DK3aMeH
aTTecTalus DJIEMEHTHI BbICIIEH MaTeMaTHUKU .
K 2.3




2 @oHJ OLIEHOYHBIX CPEJCTB AJISl OLICHKH YPOBHS OCBOCHUS YMEHUM U 3HaHUN IO AUCLHUILIMHE
2.1 Marepuainsl JJis TEKYIIET0 KOHTPOJIS

OIILI..01 DnemMeHTHI BBICIICH MaTEMAaTHKU

Tema 1.1 «KoMmiirekcHbIE uncia

YcTHBIH QppOoHTANBHBIA KOHTPOIIb

[S—

Yto Takoe MHUMAast equHuIa? Kak BEIYUCIAIOT CTEIIEHU MHUMOM €IUHUIILI?

2. Kakoe umncio Ha3bIBaeTcsl KOMILUIEKCHbIM? Kakue KOMIUIEKCHBIE YMCIIa Ha3bIBAIOTCAY
YUCTO MHUMBIMH, PABHBIMHU, COTIPSKEHHBIMU?

3. Kak 3anuceiBaeTCsl KOMILIEKCHOE Yncio B anreOpanyeckoi popme? Kak BBIMOTHSAIOTCS
CJIO)KCHHE , BBIYUTAHUE ,yMHOKCHHE, JICJICHHE KOMIUICKCHBIX YHCEN B alreOpandecKoi
dbopme?

4. Yro Ha3pIBaeTCSI MOAYJIEM M apryMEHTOM KOMIUIEKCHOro umucia? Kak 3amuchiBaeTcs

KOMIUIEKCHOE YHCIIO B TPUTOHOMETpUYecKo dhopme?

3aMMCHIBACTCS KOMIUJIEKCHOE YHCIIO B TTOKa3aTesbHOU popme?

6. Kak BBIMOIHUTH TEpexo] OT airedpanyeckoil (OpMbI KOMILJIEKCHOTO — YHUCIA K
TPUTOHOMETPUUECKOM? K IIOKa3aTEeIbHOM?

7. Kak BBINOJTHUTH MEPEXOJl OT TPUTOHOMETPUYECKOH (OpPMBI KOMIUIEKCHOTO YHUCIA K

anreOpanyeckoi? OT mokazareiabHOH ?

b

OLIEHOYHOE 3aJaHue

Bapuanr 1
1. Borumcnure §345°5; (7960, (52081, ;1232

2. BeimonHuTh AeicTBUA B anredpandeckoii hopme:
1+4i
) 3f ; . 6) (4+i)(2-2i); B) (=6+2i)+(—6-2i)
l f—
3. 3anucaTh KOMIUIEKCHOE YHCIIO B TPUTOHOMETPUUYECKOH opme:
a)z; =3V2+3iV2  6)z,=—-1+i B)z3=—i
4. 3anucath KOMIUIEKCHOE YHCIIO B TIOKa3aTeIbHON dhopme:
V3

a)zy =>— i 6) z, =8 —8iV3 B)Zy = 2i

5. 3anucaTh KOMIUIEKCHOE YUCIIO anredpandeckoii B hopme:

2mi
a)z = 3(c055?n+isin5?n) 0)z=>5es

Bapuanr 2

1. Beruucnure (17185, 20, ;9863. ;8618

2. BeimoaHUTh AeicTBUA B anreOpandeckoit hopme:

a) 421_?' . 6) (5-4i)(3+2i): B) (3+5i)—(6+3i)

+5i
3. 3anucaTh KOMIUIEKCHOE YHCJIO B TPUTOHOMETPHIECKOU opMme:
a)z; =V3+i 6) z, = 22 — 2i/6 B)Z3 = 7i

4. 3anmcaTh KOMILIEKCHOE YHCIIO B ITOKa3aTEIbHOM (I)OpMCI

10



a) z; = —3v3i + 3i 0)z, =2+ 2i B)Z3 = —b5i

5. 3anmcarh KOMILIEKCHOE YUCIIO adredpanyeckoii B hopme:
11mi

a) z = 8(cos%ﬂ + isin%") 0)z=12e 6
Tema 2.1 «lIpenensl U HENPEPBIBHOCTHY

YcTHbIN GpPOHTANBHBIN KOHTPOJIb

ITonb3ysACh KOHCIIEKTOM JIEKIIMM U PEKOMEHIYEMOM JINTEPAaTypOl OTBETUTH Ha BOIIPOCHI:
1) YUro Ha3BIBAIOT MPEEIOM OECKOHEUHOM YMCI0BOM ocieoBaTeibHOCTH (Vy,)?
2) YTo NOHUMAIOT MO IpeAesoM GyHKIUHU: Ha OECKOHEYHOCTH, B TOYKe?
3) Kakas ¢pyHKIus Ha3bIBAaeTCS HEMPEPHIBHOM B TOUKE X = a? HAa MPOMEXYyTKe X?
4) Kakue apudmeTrndeckue ornepanui MOXKHO BBIOJIHATH HAJ| TIpeaeaaMu’?
5) Kak BBIUUCIUTH MpeAes BO BHYTPEHHEH TOYKe OO0JacTH OmpeaesieHus  JF00oM
3JeMeHTapHOU PyHKIUN?

6) KakoBbl OCHOBHBIE ITPUEMbI PACKPBITHSI HEOTIPEACICHHOCTEN

0- 00,00 —00,1%?

olo

818

OreHoYHOE 3a7aHue
CamocTosITeIbHOE BBIMOJIHEHUE TUIIOBOTO pacyeTa (CaMOompoBepKa MO ITANIOHY PEIICHUS )

Brraucnure npenen GyHKIyu Ha OECKOHEYHOCTH:

. 4x3 —2x + 1 I 6x3 +7x + 1 y 3x° —x% =5
O S rx—9 O 2 VBT 6

O11eHOYHOE 3aJaHIE

Brruncnute npenen GyHKIUN:

x? -1 0l VoO+x—+v9—x i tq 8x Y 143 15
_— X
1x2+3 ) %30 5x c}()_)(:m sin 7x )xl—I}(l) ( X)

I/IHI[I/IBI/I)IyaJ'ILHOG 3aJaHuc

TekcT 3aganus: HAUBUTyallbHAs pad0Ta COCTOUT U3 5 3a7aHuil 25 BapHaHTOB.

Beraucnauts npenenst QyHKIUN:

. x2—(m?+n?)x+mn . mx
1) chl_)l’rﬁ 2) hmx_wo nx2-nx+m-n

2_mx4n

sinn
3) lim(Vx2 + mx+n—x? —nx+m) 4) lim—= * 5 hm( — X~ mtmyx

X—00

11



Bapuant m n Bapuant m n Bapuant m n
1 3 4 10 7 3 19 9 6
2 4 5 11 3 6 20 3 7
3 6 7 12 4 7 21 5 7
4 8 9 13 5 8 22 6 8
5 6 4 14 4 6 23 3 9
6 4 3 15 7 5 24 8 3
7 5 4 16 6 3 25 9 4
8 7 6 17 7 4
9 9 8 18 8 5

KpI/ITepI/II/I BBICTABJICHHUS OLICHOK 3a MHAUBUAYAJIbHOC 3a/IaHUC!

Ouenka «5» - Bce 5 3a7jaHUi pelIeHbl TPaBUIIHHO;

«4» - 4 3aaHKs pelIeHbl IPABUIIBHO;

3»-3 3aJlaHuA PCUICHDBI IIPABHUIIBHO;

«2» - 2 1 McHee 3aJlaHui PCLHICHEI ITPABUJIBHO.

Tema 3.1 «MaTpuIisl U ONPEIETUTETN

VYeTHbl poHTaTBHBIA KOHTPOJIb

HOJ'IB3y}ICI> KOHCIICKTOM JICKIITUH U peKOMeHI[yeMOﬁ HHTepaTypOﬁ OTBCTUTH HA BOIIPOCHI:

y

2)
3)
4)
5)

6)
7)

8)
9)

UTo Ha3BIBAIOT MATPHIICH?

Kakue Matpuiipl Ha3bIBatOTCS MPSIMOYTOJIbHBIMU? KBaJApAaTHBIMU?

Kakue MaTpuiibl Ha3bIBatOTCSl paBHBIMU?

UTo Ha3BIBAIOT TJIABHOW JUATOHAJIBI0 MATPHUIIHI?

Kakasgs kBajgpaTHas MaTpula Ha3bIBa€TCA [IWATOHAIBHOW?  HYJEBOW? €IWHUYHOM?
TPAaHCIIOHUPOBAHHOW? TPEYTOJIBHONW? CTyIIEHYaTON?

Kakue mnpeoOpa3oBaHus MaTpullbl Ha3bIBalOTCA dJeMeHTapHbIMH? Kak mnpuBectn
MaTpHlly K CTyneH4aTomy Buay? (mpumep)

Yro Ha3bIBatOT cyMMoi MaTpull? B ueM cocTouT 00s3aTebHOE YCIOBUE CYIIECTBOBAHUS
CyMMBI MaTpu?

Kaknmu cBoiicTBamu o01amaeT cymma Matpui?  (mpumep)

UYro Ha3bpIBaOT MPOU3BEICHUEM MATPUIIbI Ha YUCIIO? (TIpUMED)

10) Yo Ha3bIBaOT Mpou3BeneHUEM IByX MaTpul? Kak HailTh mponsBeneHne ABYX MaTpuL?

12



11) B yem coctout 00s13aTeIbHOE YCIOBUE CYIIECTBOBAHUS Tpon3BeaeHus MaTpull? Kakumu
CBOMcTBamMu 00JaaeT Mpou3BeAeHUE MaTpuIl? (TIpuMep)

12)Yto Ha3BIBAIOT OMPEIETUTEIEM KBaJpaTHOM MAaTpUIbI? OINPEIETUTEIIEM BTOPOIO
nopsiika? orpeaeaIuTeNIeM TPEThero nopsaka’?

13) Kakumu cBoiicTBaMH 00J1a1a€T ONPEACTUTENb?

14)B uyeM cOCTOMT METOA TPEYrOJbHUKOB JJIi BBIUHCICHMSI OIPEIEIUTENS TPETHErO
nopsiaka? (mpumep)

15)Yto Ha3biBalOT MUHOpPOM? anreOpanyecKuM JIONOJIHEHMEM 3JIEMEHTA ONpeAeanuTens?
(mpumep)

16) B yem cocToUT METOJA PA3IOKEHHs IO AJIEMEHTaM CTPOKH (CTOJIONA)Is BBIYUCICHHS
OIIpEAEIIUTENS TPETHETO MOpsiiKa? BbICIIEro nopsaka? (mpumep)

17) B yem coctout Mmeton ["aycca 11 BEIYMCICHUS ONPEASTUTENEH BhICIIErO mopsiaKa?

O11eHOYHOE 3aJaHIE

Camocmosamenvnoe 6vinoJHEeHUEe mMUN06020 pacuema (camonpogepka no IMAaioHy
peuwienusn):

1. Haiitu nuneiinbie komOuHauu matpuil: a) A - C +B; 6) 5A + 3B — 7C, ecnu:

37 4 102 4 21
A=  B= ,C=
(152} [643) (735}

2. Haiitu A - B, eciu:
oul, St 3
6 9 2 5
2 =5 1 3
0)4=|9 0 -3|B=|1
2 1 4 -2

3. BemonHuTe JEHUCTBUS HaT MaTpuamu:

34 1)(1 5 3 4 1 3

1 2 41
21 512 -1 0 1(+|5 O |-
6 41

01 31
2 0 13 1 -4

O1eHOYHOE 3aJlaHuEe
CamocmoamenvHoe 6blNONHEHUE HMUNOB020 pacuema (caMonposepka no IMAioHy
peuienus):

Brruucnure onpenenurens:

& 4 2 -3 3 2 -1 1234
DI S »ls 1 7| 34 3 8 HP 34
2 0 1 1 1 5 341 2

4123

13



OueHoyHo€ UHAMBUIYAJTbHOE 3aJJaHUE
Tekcr 3amanusi: MHAMBUyaIbHAS paboTa COCTOUT U3 3 3aAaHuil 25 BapHaHTOB.

1.1 Beruncnure onpenenurens 3 mopsiaKa, UCHOJIb3ysl METOJ TPEYTrOJIbHUKOB U METO/1
Pa3IOKEHHS 110 AJIEMEHTaM CTPOKH (CTOJIO1A).

1.2 [IpuBenuTe MaTpUILy K CTYIIEHYATOMY BUAY C IOMOIIBIO 3JIEMEHTAPHBIX MTPeoOpa3zoBaHuil.
1.3 BeinosiHuTe ACHCTBUS HAJl MAaTPULIAMH.

Bapuant Ne 1

11123 1.2 1 -11 2
409 T2 1 03 s
1 8 27 4 -3 1 -2
-1 0 2 1
-2 4 2 7
3 41 1 5 3 4 1 3
1.3. 1 2 4 1
2 1 52 -1 0 1]|+|5 0-( J
01 31
6 4 1 2 0 1 3 1 -4
BapuanTt Ne 2
-4 7 5
21.1%2 1 22.1 3 -1 2
-1 2 9 8 1
2 -1 5 15 6
-1 6 7
1 3 4
2 0 1 1 0 3
23.(2 1 01 3 1 4 1
5 1 —-4|+ 43 2 1
3012 4 21 3
-1 0 2 215
2 1 3
Bapuant Ne 3
3 1 3 2 4
31 -1 3 1 32.1 5§ 3 1
3 -1 3 -4 2 -1
1 -1 2

14



-
31
- e
0~ v
[\ I
N——~
N\
2r_00
-
N——
+
.\
- N I~
A —— o}
d\_yll
- O e

Bapuant Ne 4

Bapuant Ne 5

1
-2 0 3
5

1
2

2 3 7 11

)

2145
1 0 6 4

Bapuant Ne 6

en

—4

- e Uy <

1 3 5 4
4 -1 0 2
6 0 3 7

M

W v w0
< T N T~ W

A O I~

|

1 2 4 7
5 0 10 5

-1 1
1 -1
-1 -1

1

6.1.1
1
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(58

1
Bapuant Ne 7

6 2
—4

3
1

2 5 4 3
2 -1 0 2|+
3 0 41

|

- \O &l

AN - <

(ST =)

<+ n o
141_AO
22_057
o= _ o«
| |
n - o
6045
-
o
~
o O a
[
A g N
| |
A A
—_
~

— - e
A
S e a
NalERDY
} [o%e)
< e ol
- =
g
a e a
<
= =
7 — N\
+ — T a e
30142
N — NN -
N _/
N\
n =
+
S
A -
-
N———
4!
N~

8 6 -1 4 -6 1
4 3
4 3

-1 2 -5 3
-8 2 7 2

8 6 -7 4 2 0

4 3

)

h

A O e

(SO T S o\

6 0 5
4 27

R S A v

N T D~ AN

n O o <

g3.(2 4 -2 3)
6 3 5 2

Bapuant Ne 9

16



n 0 I
[Vp)
IS =
o —
en 7w e 7
o e e O, e
1_.21_.52

/
o
(@)
o w= O
161_.
61_A6
—
(@)

Bapuant Ne 10

|

-1
—2 4

1
3 -1

31 4 5
4 2 1
1 3 3 2
6 -1 1

10.2.[

-1 3 4 4 2
1 2 3 4
1 6|+|/1 2 |
2 4 6 7
3 -6

5
2 0
4 -3 2 3

1 2
0 7]
2 4

5
6

Bapuant Ne 11

—5)

1

Bapuant Ne 12
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Bapuant Ne 13

-1 -2
5

~4 0
-1

2
1
1

1
0
3
6

Bapuant Ne 14

|

3 25 2 -2
4113 8
2342 3
6 4 55 5

14.2. [

-3 1 3
0o -3 -1
3 1 -3

14.1.

-1 0 2 3
-2 1 3 -4

14.3.(

Bapuant Ne 15
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15.1.

16.1.

17.1.

17.3.

10 1 10 0 2 -2 4
-1 10 1 15.2. 2 3 -4 6
10 -1 10 -4 0 2 0
(-1 3) ;
0O 1 2
55.(1 2 -10 4 5 -13 -1\|1 -1
3. d-2 3 4|- :
21 3 21 0o 2 1 2 2 3
1 -1 1
-1 2
1 4 -1
Bapuant Ne 16
1 1 11 1263
1 11 1 162.12 4 5 1
11 -1 11 4 8 17 7
S 10 16 5
4 0 2 3 1 -1
-5 2 2 4
1 2 -1 1 4 0
1 -2|- 6 -1
-1 0 2 -1 0 5
3 1 -1 3
-2 1 3 2 1 -1
Bapuant Ne 17
7 1 -7 1 -1 2 4
0 7 -1 172.14 0 4 9
71 7 31 2 5
1 3 -2 -3
-4 3 2 -2 3
3 -1.0 2 4
2 1 O 1 -1 2 3 -1 1 0
. + 43 2 11 4
1 -1|{(-1 2 3 -5 4 1 2 1
-1 -2 01 5
0 1 0O o0 4

Bapwnant Ne 18

w O = N
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Bapuant Ne 19

-6

6 1
91l ¢ _y

-2 -1 2 3

3

-6

6 1
19.3. [

)

1
-2

-2 6 5

-1 2 3 -4
-2 01 1
1 2 3

0

Bapuant Ne 20

N\
N n o
S w- ®
(o TLY o T |
T~ QA
s IR
| I
—
o
o
N
T - o
[
-
4OA_..
—
=
N

0

1
3
-1

Bapuant Ne 21

1)

(-2

3
4
6

-1

-1

2
-3
5

-3
-1
1

6 5
20.3.

0 1

-1 0
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1

3

0

13 6
-1 0)

~4 3

¢ T W

1
1
2
4

1
21.2. 2
1
]

-3
0 3 -1
3

-3 1
21.3.(

3 1

21.1.

1 3 -5 0
01 2 -1

(1

2

5

1

-2 1

0
1

S)

0

-1 1 0 4 -2)1
1 -123 5)0 3 4

2
0

Bapuant Ne 22

2\
n T -~ -
NS
(oM o\| R_u -
e W e I~
- un o

| | | |

N—

o
[
[\l

-2 1 2
0o -2 -1
2 1 -2
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a
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—
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Bapuant Ne 23

4

2 3
4 9 16
8 27 o4

23.1.

n
!
44
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N\
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4421
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_
7\
01.\_U
—
1
N—
2\
n o+ N
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NS Tt
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Bapuant Ne 24

213 0
3 4 5
24.1. 9 16 25 24.2. 142 1
322 6
27 64 125
8 5 7 12
3 -1 2 2 -1 5 4
1o —2f(7t 2 0 1 -1 2
243.| 2 Z1e B
1 1 -3 1 3 4 0
1 4
5 4 -2 -1 1 2 =2
Bapuant Ne 25
4 5 6 2 2 9 -19 -1
516 g5 3 2B52|-1 0 3 -5 1
64 125 216 2 1 -1 0 —2
10 -3 4 1 -2
0 1 -5
2 1 -3 4 NS 4 —6 s 3
253110 -2 5 +| 1 —2(
3 0 5 4 -1
4 6 1 -2 —6 1
~3 1 4

Kputepun BbicTaBIeHUS OLIEHOK 32 MHANBUAYAIbHOE 3aJaHHE:
OrneHka «5» - 3 MpaBWIBHO CETaHHBIX 33/IaHNUS,

«4» - 2 IpaBWIBHO CIETaHHBIX 33JIaHNUS,

«3» - 1 mpaBUIBHO ClIETaHHOE 3a]aHHE;

«2» - HHA OIHOTO IIPAaBUJIBHO CACIAHHOI'O 3a/IaHUs.

OI_ICHO‘{HOC HHAUBUAYAJIBHOC 3a/laHUC

Brruncaute OIIPCACIIUTCIIb:

-2 0
-1
3
-1 4
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2 4 -1 2

-1 2 3

30 -10 120 80

-5 3

1

2.2

-3 -23

2.1

2 0 3

1

-2 59
-1 7 4

1

1 2 3 4

341 2

4 1 2 3

24 |4

~2 -4 -6 0

2.6 2 3 41

—4

1 2 3

2 3 11 5§

33 9 5

2

3 2

1

S 33

1

6 2 0 4

0

-1 2 3

4 3 41

2.10

1 -3 -6 9

0
5

-2
-2

11
3 6

-1

23 5

2.5

2.7

2.9

2.12

2.14

1

-1

0 2

-1

0
-1 2
0 3 4 3

1 2 3 4

216 2 2 3 4

-1

3 3 3 4

4 4 4 4

2 0 2

2.13

215 2

-3 -5

3

4
10

218 2 3

2.17

1 3 6

-5 -7

2

1 4 10 20
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2.19

2.21

2.23

2.25

3 4 5 01 -4 3

8 10 12 2220 4 o -2 3

10 11 16 32 0 -5

12 16 11 4 3 -5 0
2 0 2 -10

1 -5 1

~3 2 _4 2.2211214

y _s 3 1 -10 2 6

6 5 —6 1 01 17
2 1 3 -18

1 2 -4 13 2 1

3 -5 3 2224 38 4 0

3 -6 4 2 4 -1 -2

1 5 -6 10 -2 —11

1021

1202

2130

0 314

20 41

Tema 3.2 «CucteMbl IMHEHHBIX YpaBHEHUI»

YCcTHBIN (ppOHTATBHBIN KOHTPOJIb

[Tonp3ysCh KOHCIEKTOM JIEKIIUH U PEKOMEHIYEMOM JINTEPATYPOIl OTBETUTH HA BOIIPOCHI:

1) Yto Ha3bIBAIOT 3JE€MEHTAPHOU CUCTEMOH JMHEHHBIX anredpandeckux ypaBHEHUN
(CJIAY)?

2) Yro Ha3bIBaIOT pewieHueM anemerTapHo CJIAY?

3) Uto Ha3bIBAlOT OCHOBHON MaTpHIlel, pacIIMpeHHOH MaTpullel, CToI0LOoM
CBOOOJTHBIX YJIEHOB, CTOJIOI[OM HEU3BECTHBIX, 37eMeHTapHoi CIIAY?

4) KakoBbl ocHOBHBIE MeTOBI pemeHus CJIAY?

5) B uewm cyts Mmerona Kpamepa ais pemenns CJIAY? (nmpumep)

6) B uem cytb metona ["aycca ans pemenust CJIAY? (mpumep)

7) Uto Ha3bpIBAIOT JJIEMEHTApHOM CHCTEMOM JIMHEMHBIX  anreOpanyecKux
ypaBHEHH?

8) Uro Ha3bIBaroT penieHreM dneMeHTapHoni CJIAY?

9) Yto Ha3BIBAIOT ONPEACINUTEIIEM MAaTPULIBI?

10) Kak BBIYMCIUTH ONPENETUTEND TPETHEr0 NOPAKA 10 CXEME TPEYTOJIbHUKOB?

11)Uro Ha3pBalOT MHHOpPOM?  aireOpandeckUM  JIOTIOJIHEHHUEM  DJIEMEHTa
onpenenuTens? (mpumep)

12) Kaxkas kBazpaTHasi MaTpulia Ha3bIBa€TCsl HEBBIPOKIECHHON?

13) Kakas MmaTpuiia Ha3pIBaeTCsS OOpaTHOM 1O OTHOIICHHIO K TAHHOW MaTpuiie A?

14) KakoB nops10k BeIYUCIEHUS 00paTHON MaTpuIlbl?
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15) Kak 3anucate npocTeiiiee MaTpudyHOE ypaBHEHHUE?
16) Kak pemnts npocreiiiiee MaTpu4HOE ypaBHEHHUE?
17) B uem cyts maTpuuHoro metona pemenust CJIAY? (mpumep)

O11eHOYHOE 3aJaHIE

Camocmoamenvnoe @bINOJIHEHUE MUNO0GO20 pacuema (63aumonpoeepl<a no maiony

peutenus):

1. Pemuts CJIAY: ) merogom ["aycca
kx +1ly + mz = n,
px+qy +rz =s5,
tx + fy + gz = h.

Bapuant | k 1 m n p q r S t f g h
4 1 1 -1 0 2 3 2012 3 2 10 1
5 1 1 1 4 2 1 3 9 3 3 -1 0
6 2 1 1 3 5 2 13 0 1 0 2 5

OneHoyHOE HHAMBUYATbHOE 3aJaHue

TexcT 3aganusi: HHIUBUyaIbHas paboTa COCTOMT U3 1 3amaHus 25 BapUaHTOB.

1. Jlana cucrema nuHeWHbIX ypaBHeHul. Pemnte ee 1) meronom Kpamepa; 2) metogom
["aycca 3) MaTpUyHBIM METOJIOM

2x; +x, +3x53 =7, 2x; — X, +2x5 =3,
1.1 2x; +3x, + x5 =1, 1.2 X+ Xy +2x3 =4,
3x; +2xy + x5 =6; 4x, + xy +4x; =-3;
3x —xy +x3 =12, 2x; — Xy +3x5 =4,
1.3 {x, +2x, +4x;=6, | 1.4< x; +3x, —x; =11,
Sxp+x, +2x3=3; X, —2x,) +2x; =T,
1.5 8x, +3x, —6x; = 4,
3)61 —2)62 +4x3 =12, 1.6 X+ X, —2x3 =2,
3x; +4x, —2x5 =6, 4x, +xy —3x3 =-5;

2x) —xy —x3 =-9;

1.7 2x, +3x, +4x; =33,
4x1 + Xy —3)(3 =9, 1.8 7)61 —5)62 =24,
X+ Xy —x3=-2, 4x, +11x; =39;

8x; +3x, —6x3 =12;

1.9 X, +4x, —x3 =6,
2x; +3x, +4x; =12, 1.10 5x, +4x; =20,
Tx, —5x5 +3x; =33, 3x; —2x, +5x5 =-22;
4x, + x3=-T,
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1.11
3x; —2x, +4x5 =21,
3x, +4x, —2x3 =9,

2x,— x5 — x3=10;

1.12

3x; —2x, =5x3 =5,
2x) +3xy —4x; =12,

X, —2x, +3x3 =-1;

1.13
4x, + x, +4x53 =19,
2x; — X, +2x3 =11,
X+ X, +2x3=8;

1.14

2% — x5, +2x3 =0,
4x, 4+ x, +4x5 =6,
X+ X, +2x3 =4

1.15

2x,— x, +2x3 =8,
X+ X, +2x5 =11,

4x,+ x, +4 x5 =22;

1.16

2x, —
X, +5x, + x5 =20,

Xy —3x3 =-9,

3x, +4x, +2x5 =15;

—3x; +5x, +6x5 =36,

X, —4x, —2x3 =-19;

1.17 —3x; +5x, +6x3 =-8,
2x— x-3x3=0, 1.18 3+ X+ x3=—4,
3x; +4xy +2x5 =1, X, — 4xy —2x3 =-9;

X, +5x, + x3=-3;

1.19 3%, — X, + x3=-11,

3+ xp+ x3 =4 1.2045x, + x, +2x;5 =8,

X, +2x, +4x; =16;

1.21

3= x4+ x3=09,

S5xp 4+ xp +2x5 =11,
X, +2x, +4 x5 =19;

1.22

2x;, +3x, + x5 =4,
2x 4+ x5 +3x53 =0,
3, +2x,+ x3=1

1.23
2x; +3x, + x3 =12,
2x, + x, +3x5 =16,

3x;+2x, + x3=8;

1.24

X, —2x, +3x5 =14,
2x; +3x, —4x3 =~16,
3x, —2x, —5x3 =-§;

1.25
3x,+4 x, - 2x, =11,
2x,— x,— x; =4,
3x,—2x, +4x, =11.

Kpurepuu BbIcTaB/IeHUS OLIEHOK 32 HHIUBUAYAIbHOE 3aJaHKE:
OneHka «5» - cucreMa IMpaBUIIBHO PEIICHA JIBYMS METOAAMM;

«4» - cucTeMa IpaBWJIBHO pELIEHa OHUM U3 METOJIOB, a IIPU PELIEHUH JPYTUM METOJI0M
JIOTTyIIleHa HerpyOasi BBIYMCIUTENIbHAs OIINOKa;

«3» - cucrema IMPpaBUJILHO PCIIICHA TOJIBKO OAHUM HU3 MCTOOB;

«2» - cucrema He pcCuIcHa.
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Tema 3.3 «Oy1€eMEHTHI aHATUTUUYECKON T€OMETPUI
YcTHBIN (ppoHTANBHBIA KOHTPOJIb

[Tonb3ysCh KOHCIIEKTOM JIEKIIMM U PEKOMEH1YEMO JINTEPaTypOill OTBETUTH HA BOIPOCHI:
1) Kakyro BenMuuHy Ha3bIBalOT CKAJISPHON?

2) Kakyro BeJIMUMHY HAa3bIBAIOT BEKTOPHOM?

3) Urto Ha3bIBAIOT BEKTOPOM?

4) Yrto Ha3bIBAIOT JJIMHOM BeKTOpa?

5) Kakue BeKTOpbI Ha3bIBAIOT OJUHAKOBO (ITPOTUBOIMOJIOKHO) HAIIPAaBIEHHBIMU ?

6) Kaxkue BeKTOpbI Ha3bIBAIOT KOJTMHEAPHBIMU?

7) Kakue BeKTOpbI Ha3bIBalOT KOMILIAHAPHBIMU?

8) Kakue BeKTOphI Ha3bIBAIOT PaBHBIMU, IPOTUBOIOJIOKHBIMU?

9) Pacckaxute 0 TMHEHHBIX ONEPALMIX HAJl BEKTOPAMHU.

10) Kakasi COBOKYNHOCTb BEKTOPOB  Ha3bIBaeTCAd  JIMHEHHO-3aBUCUMOW  (JIMHEHHO-

HE3aBUCUMOIN)?

11) Kakyto COBOKYITHOCTh BEKTOPOB Ha3bIBAIOT 0a3ucom?

12) Yto Ha3pIBalOT KOOpAMHATAMU BEKTOpa?

13) Kaknumu cBoiicTBaMu 00J1a/1af0T KOOPUHATHI BEKTOPOB?

14) Yto Ha3bIBaIOT MPOEKIMEN BEKTOPa HA OCh?

15) UTo Ha3bIBAIOT CKAISIPHBIM [IPOU3BEAECHUEM BEKTOPOB?

16) Kakumu cBoiicTBaMu 00J1a/1a€T CKIIPHOE TIPOU3BEICHUE BEKTOPOB?

17) Kak BBIYMCIISIOT CKaJIsIpHOE MMPOU3BEIECHUE BEKTOPOB, 3a/IaHHbIX KOOpAUHATaAMU?
18) Kak HaiiTh yron Mexay Bekropamu?

19) Kak HaliTu paccTosiHHE MEX]ly TOUYKAMHU, 3aJaHHBIMH KOOpAMHATaAMU?

20) Kak HaliTu JJIMHY BEKTOpA, 33JJaHHOT0 KOOpAMHATaMu?

21) KakoBa reomeTpuyeckasi UHTEPIIPETALIMS CKAJIIPHOTO IIPOU3BEIEHUS BEKTOPOB?
22) YTo Ha3bIBAIOT BEKTOPHBIM IIPOU3BEJCHUEM BEKTOPOB?

23) Kak BBIYMCIIAIOT BEKTOPHOE NMPOU3BENECHNE BEKTOPOB, 33JaHHBIX KOOPINHATAMU?
24) KakoBbl CBOMCTBA BEKTOPHOT'O IPOU3BEIEHUS BEKTOPOB?

25) KakoB reoMeTpuyecKuil CMbICI BEKTOPHOTO MPOU3BEACHHS BEKTOPOB?

26) YTto Ha3bIBAIOT CMEIIAHHBIM ITPOU3BEACHUEM BEKTOPOB?

27) Kak BBIYHCIAIOT CMEIIAHHOE MPOU3BEICHUE BEKTOPOB, 3aIaHHBIX KOOpJAUHATAMU?
28) KakoBbI CBOMCTBA CMEIIAHHOTO TIPOU3BEACHUS BEKTOPOB?

29) KakoB reoOMeTpUYECKU CMBICI CMEIIAHHOTO MPOU3BEICHHS BEKTOPOB?

30) KakoBsl pusnueckre NpuiioKeHUs CKaJIIpHOTO U BEKTOPHOT'O MPOU3BECHUI BEKTOPOB?

OLIEHOYHOE 3aJaHue

Camocmosamenvnoe 6vInoJIHEeHUE MUNOB020 pacuema (CamMOnpoeepKka no IMAI0OHY
peuienusn):

1. 3amanb Bektopel a =(-1,2,0), j= (0, 1, 0). Beruucnuts: Cos (a” j).
2. HaiiTi KOOpIMHATBI BEKTOpA ¢ = d X b, ecmn a=(2,-14), b= (-4,2,-8).

3. Bektopsl @ M b B3aHMHO NEPHEHAMKYIApHB, |a| = 3, [b| = 4. Berumcauts: |
(3a—b)x(a—2b)]|.
4. BeruncnuTs omans Tpeyronbauka ABC ¢ Bepmunamu A(2, 1, 3), B(1, 0, 4), C(5, 1, 2).
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5. B HekoTOpOM 0a3uce BEKTOPHI 3a7aHbl koopanHatamu: a = (1,1,2), e, = (2,2,-1), ,(0,4,8),
e, (-1,-1,3).

BekTopaa = (1,1,2)

YO6eauThes, 9TO BEKTOPHI €1, €, €3 00pa3yroT 0a3uc, U HAWTH B HEM KOOPJAMHATHI

OHGHO‘IHOC HHAUWBUAYAJIBbHOC 3aJaHUC

TekcT 3aganusi: HHIUBUyaIbHas padoTa cocTouT U3 8 3ananuii 10 BapuaHTOB
1. ITo xoopaunatam Touek A, B, C n1g yka3aHHBIX BEKTOPOB, HAIUTE:

a) KOOP/IMHATHI BEKTOPOB d, b, ¢

6) MoxLylb BekTopa @, b

B) CKAJIAPHOE IPOH3BE/ICHIE BEKTOPOB d 1 b

r) yroi Mexy BeKTopamu d u b

11) BEKTOPHOE [POU3BE/ICHHE BEKTOPOB G U b

€) IUIoIIA/b NapalIeNIorpaMMa, OCTPOEHHOIO Ha STHX BEKTOPaxX
) CMeIlIaHHOE [POM3BE/IeHHE BEKTOPOB [d X E] ¢, eb=27¢
3) 00bEM TapasuIeNenuIe/a, OCTPOEHHOrO Ha 3THX BEKTOPaX.

No BapuanTa
A B C a 5

1 (4; 65 3) (-5;2;6) (4; -4; -3) 4CB — AC AB
2 (4;3;-2) (-3;-1; 4) (2;2;1) -5AC + CB AB
3 (-2;-2; 4) (1; 3;-2) (1;4;2) 2AC — 3BA BC
4 (2;4;3) (3; 1; -4) (-1;2;2) 2BA — 7AC CB
5 (2;4; 5) (1;-2;3) (-1;-2;4) | 4AB + 4AC BC
6 (-1;-2;4) (-1;3;5) (1;4:2) 3AC — 4BC AB
7 (1; 35 2) (-2;4;-1) (1; 3;-2) 3AB — 7CB AC
8 (2; -4; 3) (-3;-2;4) (0; 0;-2) 2AC + 5CB AC
9 (3;4:4) (-2;1;2) (2;-3;-1) 3CB — 4AC BA
10 (0;2;5) (2;-3;4) (3;2; -5) 5AB + 2CB AC

KpI/ITepI/II/I BBICTABJICHHA OLICHOK 3a MHAWBUAYAJIbHOC 3aJIaHUC!

Onenka «5» - Bce 8 3a7jaHUH PEIIeHBI TPaBUIIHHO;
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«» - 6-7 3a1aHnii penIeHbI MPABUIIBLHO;
«3» - 5 3a7aHU pellIeHbI MPABUIILHO;

«2» - 4 1 MeHee 3aJIaHUH pPelIeHbl TPaBUIIBHO.
YcTHbIN GpOHTANBHBIN KOHTPOJIb

[Tonb3ysich KOHCIEKTOM JICKIIMU U PEKOMEHAYEMOM JTUTepaTypoil OTBETUTH Ha BOPOCHI:

1) Kak naiitu yrioBoii ko3¢ GUIMEHT NPSMOK, €ClIi OHA 3a7aHa OOIUM ypaBHEHUEM ?
2) CdopmynupyiTe ycaoBHsl NapauIeIbHOCTU U NEPIEHAUKYISIPHOCTH MPSMBIX.

3) Yro mpeacrapiuseT co0oil ypaBHEHHE Ty4Ka MPSIMBIX?

4) Hanumure ypaBHEHHUE NPSAMOM, IPOXOIALIEH yepe3 IBE TOUKH.

5) Kak HaiiTu paccTosHUE OT TOUKH JI0 IPSMOi?

OneHouyHoe 3a1aHuE
CaMocTosITeTbHOE BBIMOJHEHHE TUTIOBOTO pacueTa (B3auMOINPOBEPKA MO ATATIOHY PEIICHUS ):

1. Touku P1, P2, P3, P4, P5 pacnonoxensl Ha mnpsmoi 3x-2y-6=0; ux aOcruccel
COOTBETCTBEHHO paBHbI unciam 4, 0, 2, -2, -6. OnpenenuTb OpJUHATHI STUX TOYEK.
2. Croponbl TtpeyronbHuka AB, BC u AC tpeyronbuuka ABC ngaHbl COOTBETCTBEHHO
ypaBHeHUsAMH 4x+3y-5=0, x-3y+10=0, x-2=0. OnpeneanuTs KOOPJANHATHI €r0 BEPILHH.
3. Hana npsimas 5x+3y-3=0. Onpenenuts yriaoBoi kodadgduimeHt k npsamoii:
1) napayuienpHON JaHHOW IPSIMOM
2) nepeneHuKyJIIpHON TaHHOU MTPSIMOH.
4. lansl BepiinHbl TpeyroiabHuka A(4;6), B(-4;0), C (-1; -4). CoctaBuTh ypaBHEHUS
a) TpéX ero CTOPOH;
0) MeMaHbl, MPOBEIEHHON U3 BEPIITUHBI A.
5. CocTaBUTh ypaBHEHHS] CTOPOH TpeYroybHMKA, 3Has oJiHYy ero BepuuHy C (4; -1), a Takxke
ypaBHEHUE BbICOTHI 2X-3y+12=0 u meauansl 2x+3y=0, IpoBeI€HHBIX U3 OJHOI BEPUINHBI.
6. Haiitu npoexnuto Touku P(-8;12) Ha npsamMyro, npoxoasiyto uepe3 Touku A (2; -3) u B(-5;1).
7. HaliTn ypaBHeHHE MPsIMON, IpUHAJUIEkKAIIEH MyuKy OpaMbIX oX+2y-5) + B(3x-2y+1) = 0.
OneHouHOE HHIMBUYaIbHOE 3aJjaHuE

Tekct 3ajaHus: HHAMBUYalIbHAsl paboTa COCTOUT U3 3 3a/laHUi 3 BapHaHTOB.
3ananue 1. [lana npsmas Ax + By + C = 0. CoctaButh ypaBHeHHE IPSIMOH, IPOXOIALIEH yepes3
3aIaHHYI0 TOYKY My

1) mapannenbHO JaHHOW MPAMOM; 2) NMEpNEeHIUKYISIpHO AaHHOM npsimoil. McxonHbie
JTAaHHBIE B3STh U3 TaOJIMIIBI.

3amanne 2. ns npsambeix AX +By+C= 0 nAx+B;y+C;= 0 HailTu uX B3aUMHOE
pacmoyiokeHue. B cimydae uWX TmepecedeHuss HaWTH Yroid MeXIy HHMH, B Cclydae HX

napajuieIbHOCTH - paccTosiHue. MIcXoHbIe TaHHbBIE B3SITh U3 TAOJIUIIBI.

3amanne 3. Jlansl BepIIMHBI TPEYroibHUKA ¢ KoopauHatamu (A, A;), (B, By) u (C, C;). Haiitu
YpaBHEHHUS BBICOTHI U MEJMAHBI ATOTO TPEYroJibHUKa. VICXOHbIe JaHHBIE B3ATh U3 TAOJHUIIBI.
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Bapuant |(A [B |C My [A; |B1 |Ci|A B2 |Gy | My

1 (-2 |5 |3-11(5 |3 (1|2 |-1]-1 (1;1
2 213 |13 |-231]-2 |-1 (0|0 (6 (2 [1;2
3 4 (3 |3 |-1;1 (4 -2 |1 |1 (3 |5 [1:2

Kputepuu BbICTaBIEHUS OLIEHOK 32 MHIMBU1YAJIbHOE 3a/1aHUE:
Ouenka «5» - Bce 3 3a7aHus PEICHbBI TPaBUIILHO;
«4» - 2 3a1aHKsl pelIeHbl IIPaBUIIBHO;
«3» - 13amaHue peleHo NpaBUibHO;
«2» - HM OJIHO 33JJaHUE HE PEILICHO IIPABUIBHO
YcTHBIN (POHTANBHBIN KOHTPOIH

1) Kak 3anucars mapaMeTpudeckoe ypaBHEHHE TUTIEPOOITBI?
2) Kak 3anucarb napaMeTpuuecKoe ypaBHEHHE AJUIuIca?
3) Kak 3anucate napaMmeTpuyecKoe ypaBHEHHE apadosibl?
4) Yro Ha3bIBAIOT POKycaMu, OOJIBIION M MAJIOH OCBIO, SKCIIEHTPHUCUTETOM TTapadoibr?
5) Yro Ha3bIBalOT (poKycaMu, OOJIBIION U MallO OCHIO, SKCLIEHTPUCUTETOM IrUIepooIibl?
6) Uro Ha3bIBarOT (poKycaMu, OOJIBIION U MaJIOH OCHIO, SKCLIEHTPUCUTETOM JLIUICA?
OnenouHoe 3aanue (GpPOHTAIBHO)
1. CocTaBuTh ypaBHEHHE OKPY)KHOCTH C LIEHTPOM B 3aJaHHOM TOuke S U JIaHHBIM
paguycom 1: S (4;-7),r=15
2. Jlna yKa3aHHOM OKpPYXHOCTH OIpPEISIUTh KOOPAWHATBI LEHTpa S U  paauyc r

2 2 .
X' +y +7y-18=0 [TocTpouTh 3Ty KpUBYIO.

3. CocTaBuTh ypaBHEHHE OKPYKHOCTH, KaCalOIIEHCs OCel KOOpAMHAT U MPOXOJAIICH depe3
Touky M (2; 1).

2 2 _
4. HaiiTu KOOpAMHATHI BEPIIMH, OCH, (DOKYCHI U SKCIIECHTPUCUTET AJIUIICA: 16x"+25y" =400

5. Hanitu KOOpAWHAThl BCPIINH, OCH, (l)OKyCBI, SKCHCHTPUCUTET U YPABHCHUA ACUMIITOT

2 2 _ 2 2 _
rUIepOoIbL: a)4x —5y -100=0 6) X =3y +6y-15=0

2 _
6. Haiftn KoopauHATHE! (pOKYCa U HAINCATh ypaBHEHHE TUPEKTPUCHI T apabonsl ¥ = Bx

7. CocTaBUTh ypaBHEHHE TapadOJbl C BEPIIMHOW B Hadaje KOOPIWHAT, 3HAS KOOPIUHATHI
doxyca: F (0; 4).

OneHo4uHOE 3aJaHue
CaMocTosITeTbHOE BBITIOJHEHNE THIIOBOTO pacueTa (CaMoIpoBepKa MO 3TAJTOHY PEIICHUS ):
1. CocTaBUTh YypaBHEHHE OKDPYXHOCTH C IICHTPOM B 3aJaHHOW TOYKEe S U JaHHBIM
paguycom 1: S (2; -3), r = 3;
2. JInst yka3aHHOW OKPYXKHOCTH ONPECITUTh KOOPAUHATHI IICHTPA S U paJnycC I
4x% +4y? +16x — 32y —41 =0
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3. CocraBuTh YpaBHEHUE OKPYXHOCTHU KacCarOUIEHCs KOOPAMHATHBIX OCEH M JIeKalleu
B IV uerBepTH, ecnu ee paauyc paBeH 4.

4. HaifTu KOOpAMHATHI BEPIIUH, OCH, (POKYCHI U SKCLIEHTPUCHUTET IUIUIICA

25x% + 9y?% =900

5. Haiftu KoopauHATHl BEpUIMH, OCH, (DOKYCHI, SKCIEHTPUCHUTET U YPABHEHHSI ACHMIITOT

TUTIEPOOJIBI
16x% —9y? + 144 =0
6. Haiitu xoopauHatel (hoKyca U HamucaTh ypaBHEHHUE JUPEKTPUCHI I apaOoIbl

x? =—16y
7. CocTaBUTh ypaBHEHHE TapaOoJibl ¢ BEPIIMHONW B Hayalle KOOPAMWHAT, 3HAash KOOPIMHATHI
doxkyca: F (6; 0).

Tema 4.1 «AuddepenunansHoe ncurcieHue GyHKIUH OAHON MEPEMEHHOI
YcTHBIN (POHTANBHBIN KOHTPOIH

1) Uro Ha3bIBatOT Mpou3BoHO# QyHkuu y = f(X) B Touke X, ?

2) Yto Ha3bIBAIOT MPOU3BOJHOM BTOPOIo MOPSIKA U KAKOB ee (pru3nueckuil cMpica?.

3) Uro Ha3bIBAIOT MPOU3BOAHON N-ro nopsaxa? NpaBuUiIo BIYUCICHUS

4) Kak HailTh IpOM3BOIHYIO CyMMBI QYHKIMH? ABYX (YHKIMIA? 9aCTHOTO IBYX (YHKIIU?
5) Kak HaifT IpOU3BOTHYIO CIIOKHOM (DyHKIIHH?

OueHouHoe 3ajaHue
1.ITonb3ysce popmynamu u npaBuiaMu JudhepeHInpoBaHus, HAWIUTE MPOU3BOIHBIE:

1° f(x) = ax™ + bx™ + ¢

ax? + bx

2°f(x) = E—

c
3" f(x) = a* - Vx™m
4°f(x) = (sinbx™ — c*)™

2. Ina pyakupm y = ax™ + bx™ + ¢ maiigure y(M,y @),y @),

Bapuant a b c m n
1 5 1 -2 4 5
2 4 1 -3 6 7
3 2 3 -2 9 13

OlLeHOYHOE WHANBHAYaTbHOE 3aJaHIe
1.ITomb3ysich GopMyIaMH U TIpaBHIaMH Ju(hepeHINpOBAHIS, HAliIUTe NPOM3BO/IHbIE:
1°f(x) = ax™ + bx™ + ¢

ax? + bx

2’f(x) = P —

Cc

3" f(x) = a* - Vx™m
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4°f(x) = (sinbx™ — c¥)™

2. Jlna pynakuun y = ax™ + bx™ + ¢ naiimure y(M,y @),y y®),

Bapuant a b c |m |n Bapuant a b c m n
1 3 -1 -2 |3 4 13 2 -1 -1 5 8
2 5 1 -2 |4 5 14 3 -5 -2 4 6
3 4 1 -3 16 7 15 4 -11 -3 7 5
4 2 3 -2 19 13 16 5 -19 -4 6 3
5 3 4 4 |4 14 17 2 -5 3 7 4
6 4 5 -6 |3 15 18 3 -11 6 8 5
7 2 5 -3 14 16 19 3 -11 -4 9 6
8 3 7 -6 |6 17 20 2 -7 -4 3 7
9 2 7 5 |8 18 21 5 -17 | -12 | 5 7
10 4 7 2 |7 3 22 2 9 -18 | 6 8
11 5 14 -3 13 6 23 3 8 -3 3 9
12 4 9 9 |4 7 24 3 8 4 8 3

25 4 5 1 9 4

KpI/ITepI/II/I BBICTABJICHH OLICHOK 3a MHAUBUAYAJIbHOC 3a/IaHUC!

Onenka «5» - Bce 5 3aJJaHUil pelIeHbl MPABUIILHO;

«4» - 4 3aaHKs pelIeHbl IPABUIIBHO;

«3» - 3 3a7aHus pelIeHbl IPAaBUIIBHO;

«2» - 2 1 McHee 3aJlaHui PCLICHEI ITPABUJIBHO.

YcTHBIN (pOHTATBHBINA KOHTPOJIb

[Tonp3ysCh KOHCIIEKTOM JICKIIUA U PEKOMEHTYEMOM JIUTEPATYPOl OTBETUTH HA BOMPOCHI:

1y
2)

3)
4)
5)
6)
7)
8)

9)

Kak Haiitu acumnToTsl rpaduxa GyHkuuun?

B dyem 3akmiowaercs mpu3HaK Bo3pacTaHus?  yOblBaHHsA ~(YHKIMHM? TpPU3HAK
CyIIIECTBOBAHUS YKCTpeMyma?

Kak ¢ nmomomipio mepBoil MpOM3BOAHON HcCCIeN0BaTh (YHKIMIO HA MOHOTOHHOCTh H
KCTPEMYMBI?

B uem paznuuue MexJay HaxOoXJIEHHEM MaKCUMymMa M MHUHUMyMa OQYHKIOUH |
HaXO0X/IEHUEM €€ HauOOJIbIIEro U HAMMEHBIIEr0  3HauYeHUi?

Kak naiiTu HanOospIIee 1 HaUMeHblllee 3HaYeHNs (YHKIIUU Ha JJAHHOM OTpe3Ke?

Kakoli cxemoit pekoMeHyeTcs 0JIb30BaThCs MpU MOCTpOoeHUH rpaduka GpyHKIUN?

Kak oThICKMBAIOT AKCTpEMyMbI (DYHKIIUHU C TIOMOIIBIO BTOPOM MPOU3BOIHON?

[Touemy B TOUKE MakCMMyMa BTOpasi MPOU3BOAHAsA OTPULATENbHA, & B TOUKE MUHUMYyMa
— IOJIOXKUTENNbHA?

Kaxk 1o 31aKy BTOpO¥ TPOU3BOJHON ONPEAEIISAIOTCS BBIMYKJIOCTh U BOTHYTOCTh KPUBOW?

10) Uro Ha3bIBAIOT TOYKOM mepernda U KakoB NMPH3HAK ee cyliecTBoBaHMA? B ueM coctout

MPAaBUJIO HAXOXKJEHUS TOUKH mepernda’?

11) Kakoit cxemoii peKOMEHyeTCs MOJIb30BaThCs MPH MOCTpoeHUH rpaduka GyHKIun?
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O1LeHOYHOE 3aJaHue

UccnenoBath (PyHKLIHIO Ha S3KCTpEMyM, HAWUTH TOYKHM Ieperuda, acHUMMTOTH U

nocTpouTh rpaduk Gyakmuu y = f(x), ecnu:

a) y =1x3—x2—3x+1;
3 3

0) rw-2=¢

1.
5

OueHoyHoe UHAMBUYAJIbHOE 3aJJaHUE
Tekct 3amanus: HHAUBUTyallbHAs padoTa COCTOUT U3 2 3aaHuil 26 BapHaHTOB.
HccnenoBaTh GyHKIHMIO HA SKCTPEMYM, HAUTH TOYKH MEPEruda, aCHMIITOTHI ¥ IIOCTPOUTH

rpadux.
Bapuant Bapuant
— 3 2
1. 1) y=x 3x°“+4 2. 1 y=%x3—x2—3x+%;
2
) fx) = 2;6+3 x* =1
) f(x)= ;
) f(x) s
3 1) yzlxs—x2—3x+l; 4. 1) y=x—6x"+9x-3;
3 3 .
x“+2
2) fx) =2 DIO=57
Xx)= ; -
)/ 3x-5
5. Dy=x+9x" +24x+12; 6. 1) y=%x3+%x2—2x—%;
2
2 f =1 e
x+2 2) f(0) ="
x—1
7. y=x-3x+2 8. 1) y=x"-2x"-3
x%—4 x2-1
2) f(x) = — D)= T3
9. 1) y=-x"+2x"+3 10. )y=3x-x
x%—4 x2
2) f)= 2= D)= 33
11. 1) y=x-3x 12. 1)y:-§x3+x2+3x-§
2
2) f(x) = — o
5x+2 2) f) = 03
13. 1) y=-1x32x242x+ 2 14, 1) y=- x+6x- 9x+3
3 2 3
x2-1
2) flx) = 222 D0 =55
15. 1) y=2x"+3x" 1 16. 1) y=-2x>-3x"+1
x2—4 x%-1
2) f() = — ) f)= —;
17. 1) y=-x+3x-1 18. 1) y=-x-3x"+4

33




x%—4 x?
2) )= — 2 f) = 35
19. y= x-3x+6 20. 1) y=2x"+3x"+2
2 242
2) f09 =577 Df@ = 35
21. 1) y=-2x>-3x"-2 22. 1) y=-x"+6x"-9x-2
x%+3 x%+1
2) f(x)= — 2) fx) = =
23. 1) y=x>-6x+9x+1 24. 1) y=-x>-9x>-24x-12
4—x2 9—x?
2) f() = —; 2)f(x) = —;
25. 1) y=-x+3x-5 26. 1) y=- x+6x%- 9x+3
1—x2 x2—1
2) f(0) = — 2 f =5

Kputepuu BbicTaBICHUS OIICHOK 32 MHMBUIYAIbHOE 3a/I1aHHE:
Ornenka «5» - 00a rpaduka moCTpoeHbl MPABUILHO;

«4» - BTOpO# rpauK MOCTPOEH MPABUIHHO; MIPHU MOCTPOCHHUH MIEPBOTO — AOMYIIIEHBI
BBIUMCIUTEIbHBIEC OIINOKU

«3» - oauH rpaduk MOCTPOEH MPABUIBHO

«2» - HU OJUH U3 TpauKOB HE MOCTPOEH MPABUIBHO

Tema 4.2 HHTterpanbHOE HCUHCIEHUE (PYHKIINI OAHON IepeMeHHOM
YcTHBIN (pOHTANBHBINA KOHTPOJIb

[Tonp3ysCh KOHCIEKTOM JIEKIIUA U PEKOMEHIYEMOM JTMTEPATYPOl OTBETUTH HA BOIIPOCHI:
1) Yro siBnsieTcs OCHOBHOM 3aJjaueil MHTErpaibHOTO UCUUCTIEHUA?

2) Kakas ¢pyHKIMS Ha3bIBaeTCs MEpBOOOPA3HON /Ul TaHHOW (PYHKLIMHU Ha 33JaHHOM
npomexyTtke? (mpumep)

3) B 4em cocTOoUT OCHOBHOE CBOMCTBO MEPBOOOPA3HOM?

4) Yro Ha3BIBAIOT HEONPEACICHHBIM HHTETPAIIOM?

5) UYem ornmuaercs HeonpeaeNeHHbII HHTErpall OT MepBooOpa3HON GyHKINHU?

6) UYemy paBHbI mpou3BogHas U AuddepeHnnan HeonpeaeneHHOro HHTerpana?

7) B ueM 3aKkiro4aroTcs NPaBUIIO MHTETPUPOBAHUS BBIPAKEHHUS, COAECPIKALIETO ITOCTOSTHHBINA
MHOKUTENb?

8) B yem 3akm04aroTCs MPaBUIO HHTEIPUPOBAHUS AIreOpandeckoi CyMMbl (yHKIIUH?

9) UYemy paBeH uHTErpai ot auddepenuana HekoTopoit pyHKIHUN?

10) B ueM coCTOMT reoMETpUUECKHII CMBICII HEONIPEAEIEHHOTO UHTErpaia?

11) Kax u3 popmyn auddepenunpoBanus nonyyaroT GopMyibl HHTETPUPOBAHUS?

12) B ueM cocTOUT METO/] HEMOCPEICTBEHHOT'O HHTETPUPOBAaHMS QYHKITUN? (TIpUMED)
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13) Kak mpoBepuTh, NpaBUIIbHO JIM HAlIEH HHTETpall
14) B 9eM cOCTOUT METO/1 HEMTOCPEACTBEHHOT'O HHTETPUPOBaHUS QYHKIUI? (TIprMep)

15) Kak nmpoBepuTh, paBWILHO JIM HAJEH HHTETpai?

16) B yeM cocToUT METO/1 MOJCTAHOBKU MPU HAXOXKJIECHUU HEONPEICICHHOTO UHTEerpaia?
(mpumep).

17) B ueM cocTOUT METOI HMHTETPUPOBAHHMS 1O YacTsAM? (IpumMep).

OLieHOYHOE 3aJaHue

CaMoCTOSTEeIbHOE BBHIITOJHESHNUE TUIIOBOT'O pacucTa (C&MOHpOBepKa I10 3TAJIOHY peHleHI/Iﬂ)i

Haiitu HeonpeeneHHbIN HHTETpal

1)f(m-xn— i m-n-cosx)dx2) Jm—ﬂ dx
mHxntT m-x+n
3)f(m-xm"1 —n) - (x™—n-x+ 5)M0dx
. Inx)™
4) [x"-sin(x™** + m)dx  5) f% dx
Bapuant n Bapuant | m n Bapuant n
4 5 5 3 6 6 7

OneHoyHOe UHAMBUYATbHOE 3aJaHUE

Tekct 3aganus: HAUBUTyallbHAs padoTa COCTOUT U3 5 3a7aHuil 25 BapUaHTOB.

Haiitn HeonpeneleHHbIN UHTETpalL.

1 X — +meon- d g
Y| (m-x Y m:-n-cosx)dx ) e dx
3) [(m-x™ 1 =n)-(x™—n-x+5)""dx
o +1 (Inx)™
4) [x"-sin(x™t +m)dx  5) [ dx
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Bapuant m n Bapuant n Bapuant m n
1 3 4 10 3 19 9 6
2 4 5 11 6 20 3 7
3 6 7 12 7 21 5 7
4 8 9 13 8 22 6 8
5 6 4 14 6 23 3 9
6 4 3 15 5 24 8 3
7 5 4 16 3 25 9 4
8 7 6 17 4
9 9 8 18 5

KpI/ITepI/II/I BBICTABJICHHA OLICHOK 3a MHAWBUAYAJIbHOC 3a/IaHUC!

Ouenka «5» - Bce 5 3a7jaHUi pelIeHbl TPaBUIIHHO;

«4» - 4 3aJlaHuA PCUICHDBI IIPABHUIIBHO;

«3»-3 3aJlaHuA PCUICHLBI IIPABHUIIBHO;

«2» - 2 1 McHee 3aJlaHui PCUICHEI ITPABUJIBHO.

VYcTHbIN (QpoHTaNBHBIN KOHTPOJIb

1.Yto Takoe onpeeneHnblii HHTErpai ot pyukiun y = f(x) mo orpesky [a; b]?
2.B 4eM cOCTOUT TeOMETPUIECKUN CMBICI OTMIPEICIICHHOT0 UHTeTpaia?
3.B duem cocTouT pu3MUECKHil CMBICI ONpPEIeTICHHOTO HHTErpaia?

4.KakoBa cxemMa pemieHMsl 3aJaud Ha BBIYMCIEHUE IUIOWAAN (UTYpBI

OTpeeIEHHOr0 UHTerpana?
5.KakoBa cxema penieHus (pU3MYecKUX 3a/1a4 ¢ HIOMOIIBIO OINPeJIeIEHHOr0 HHTerpana’?

OLieHOYHOE 3aJaHue

Boruucnuth miuomans GUrypsl, OrpaHUuE€HHON JIMHUSMHU:

a)y=9—x2

Bapnanr 1.
y=0

6)y=x2+2x+3 y=3-x

Bapuanr 2.
a)y=x2-4 x=2x=3 y=0
6) y=x?—-3x+2 y=x-1

OneHo4YHOE NHIUBHYaIbHOE 3aJJaHUE
Texkcr 3aganus: HHANBUIYalIbHAS paboTa COCTOMT U3 2 3a1aHuii 30 BapuaHTOB.

C IIOMOIIBIO
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Boraucnute miomans GUrypsl, OorpaHU4eHHON JIMHUSMHU:

Bapuant Bapuanr

1. 1) y=1-x" y=0 2. 1) y=4-x> y=0
2) y=x- 6x 19, y=3x -9 2) y=x>-2x+1, y=2x-2

3. 1) y=9-x%, y=0 4. D) y=x>+1, x=-1, x=2, y=0
2) y=x>-2x+3, y=x+3 2) y=x*-8x+16, y=6-x

5. 1) y= x> +2, x=-2, x=1, y=0 6. 1) y=x"-1, x=1, x=2, y=0
2)y= X*H2x+3, y=3-Xx 2) y=—x2+4x—1, y=3-x

7. 1) y=x"-4,x=2, x=3, y=0 8. 1) y=x"+3, x=0, x=1, y=0
2) y=x>-3x+2, y=x-1 2) y=x>-3x+2, y=x-1

11. 1) y=x"+1, x=-1, x=1, y=0 12. 1) y=x+1, x=0, x=1, y=0
2) y=x*+4x+1, y=-x+1 2) y==x’-2x+3, y=x+3

13. 1) y=x’-1, x=1, x=2, y=0 14. )y=-x-1,x=2, x=1, y=0
2) y=-x"+6x-7, y=x-3 2) y=x>-2x+1, y=x+1

15. Dy= x> +1, x=-1, x=1, y=0 16. | 1) x’+2, x=1, x=1, y=0
2) y=x"+4x+4, y=-x-2 2) y=x’+6x+8, y=2x+5

17. 1) y=x"+4, x=-1, x=1, y=0 18. | 1) y=x"+3, x=0, x=1, y=0
2) y=x*-6x+7, y=-x+7 2) y= -x>-6x-6, y=x+4

19. 1)y =x"+1, x=-1, x=1, y=0 20. | 1) y=2x%, x=-1, x=2, y=0
2) y=x"-8x+14, y=-2x+6 2) y=x>-4x+7, y=x+3

21. 1) y=2x7, x=-2, x=1, y=0 22. | 1) y=x"+1, x=-2, x=0, y=0
2) y=x-6x+8, y=-3x+8 2) y=x>-4x+5, y=x-1

23. 1) y=x"+1, x=0, x=1, y=0 24, | D) y=x"+2,x=-1, x=1, y=0
2) y=x>-8x+15, y=-2x+7 2) y=-x>-4x-3, y=x+1

25. 1) y=x"+3, x=-1, x=0, y=0 26. | 1)y=x"+2,x=-1, x=2, y=0
2) y=-x>-2x+1, y=-x-1 2) y=-x+6x-7, y=2x-4

27. 1) y=x"+1, x=0, x=2, y=0 28. 1) y=x"+1,x=0, x=1, y=0
2) y=x"+4x+4, y=x+4 2) y==x-2x+3, y=x+3

29. 1) y=x-1, x=1, x=2, y=0 30. | 1) y=x"-1,x=1, x=2, y=0
2) y=-x"+6x-7, y=x-3 2) y=-x’+4x-1, y=3-x

KpI/ITepI/II/I BBICTABJICHHUS OLICHOK 3a MHAUBUYAJIbHOC 3a/IaHUC!
OI_ICHKa «5» - obe IJIomaJan BbIYUCIICHBI TIPaBUJIBHO,

«4» OZHa IJioniaZib BbIYHUCJIICHA MTPABUJIbHO, TP BBIYUCIICHUN BTOpOfI J0IylcHa oiHa

MOrpCIIHOCTD,

«3» - OJHa 1JioniaZib BbIYHUCJICHA MTPABUJIbHO,

«2» - HA OJHa Iiom@anab HE BBIYUCIICHA IPABUJIBHO.

Tema 4.3 luddepenuumanbubie ypaBHEHHUS

YcTHbIM PpoHTANBHBINA KOHTPOJIb

[Tonb3ysich KOHCHIEKTOM JIEKIIMU U PEKOMEHAYEMOU JTUTepaTypoil OTBETUTH HA BOMPOCHI:
1) UYro Ha3bIBalOT OOBIKHOBEHHBIM AU (PepeHIInanbHbIM ypaBHEHHEM ?
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2) Yro Ha3pIBAIOT 0OLIMM? YaCTHBIM pelieHueM TudepeHInaIbHOr0 ypaBHEHUs ?

3) KakoB reoMeTpu4ecKuii CMBICII O0IIETO W YaCTHOTO peieHui nuddepeHImaibHOro
ypaBHeHUA?

4) Moxert mu nuddhepeHuanTbHOoe ypaBHEHNE UMETh KOHEYHOE YUCIIO PEIICHHIA?

5) Uro Takoe nopsanok audpepeHInaTbHOTO YpaBHEHUS U KaK €ro ONpeIeIuTh?

6) Kak npoBepuTb, mpaBUIbHO JIH HaiiieHO pemenne auddepeHnnantbHOro ypaBHeHUs?

7) Uem oTiMyaercs ypaBHEHHUE C PA3[CICHHBIMU IIEPEMEHHBIMU OT YPABHEHUS C
pa3IeNAOMLKUMHCS IEPEMEHHBIMU?

8) B kakoii mocienoBaTeNbHOCTH pemaT quddepeHInaTLHOE YpaBHEHNE TTEPBOTO
NOPSAJIKA C pa3AEISOUIMMUCS TIEPEMEHHBIMU ?

9) B uyem 3akmrouaercs 3amada Kommu? KakoB ee reoMeTpuuecKuii CMbICIT?

10) MeTozp! pemieHus TuHeHHbIX AU depeHInanbHbIX ypaBHEeHHH | mopsaka

OuLeHoYHOE HHAMBUYaJIbHOE 3aJJaHNE
JHuddepenunanbapie ypaBHEHUS C pa3IeICHHBIMU U Pa3IesiOIINMUCS TePEMEHHBIMU
Tekct 3aganus: MHAUBUIyaJIbHASI paboTa COCTOUT U3 2 3a7aHuil 32 BapuaHTOB

Kpurepuu oneHku:
Nel 5 Gamnos: a) 2 6amura  0) 3 6amia

Ne2 5 6amnos ( 306amna — obmiee pemenue, 1 6amr — Haxoxaerue C, 1 6amt — OTBET)

Hroro:
Kom-Bo 6amnos Orenka
9-10 «5»
7-8 «4»
5-6 «3»
4 u MeHee «W2»
Bapnanr 1 Bapuanr 2
1) Pemiuth ypaBHEeHHE 1) Pemiuth ypaBHeHUE
a)(x+1)-dx+2ydy=0 a)y' =x
Oy =@+ -(x+1) r_ a2
2) Haiitu yacTHOE pelieHue ypaBHEHHs 6) xyy =1+
2xdy + 2ydx = 0,eciuy = 1 npu x = 2 2) Haiiti 9acTHOE pelieHne ypaBHEHHs
Ly 0, ecimy=2n0pux =5
x-1 y+3
Bapwanr 3 Bapnanr 4
1) Pemuts ypaBHEHUE 1) Pemiuth ypaBHeHUE
a) (2 —x)-dx =3ydy a)(x+2)-dx=y-dy
6) ' =1-x" 6) (x> +1)y' —=xy=0
2) HaliTn yacTHOE pelIeHUE YpaBHEHHUSI 2) HaiiTu yacTHOe pelieHne ypaBHeHUS
dy dx dx 2dy
———=0,eccmy =2npux =3 —+—=0,eccmy =1npux =1
X 1+y y x+1
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Bapuanr 5
1) Pemuth ypaBHEeHUE

a)z—z=2x—1

6) YVXx*+1=xy

2) Haiiti yacTHOE pelieHrne ypaBHEHUS
ydx —2xdy = 0,ectuy = 4 npux = 3

Bapuanr 6
1) Pemuth ypaBHEeHUE
a)y?-dy=(x—2)-dx
0)y' +y-tgx=0
2) Haiit yacTHOE perieHue ypaBHEHHS
d_y dx

x+1—7=0, eciMy =2npux =4

Bapuanrt 7
1) Pemuth ypaBHEeHUE
a) y =2x—1
vt
0)y =7

2) HaliTi yacTHOE peleHue ypaBHEHUSI
ydx —(1+x)dy =0,ecimy =2npux = 1

Bapuant 8

1) Pemuth ypaBHeHUE
a)y?-dy=(x+1) dx

, 1+
0y =
2) HaiiTi yacTHOe peleHue ypaBHEHHUS
2xdy + 2ydx = 0,ecniuy = 2
npux = 3

Bapuant 9
1) Pemutsh ypaBHEHUE
a)(x+5)-dx+2ydy=0

0) ydx+x1_—ydy =0
I+x

2) HaiiTu yacTHOE peleHue ypaBHEHUs
xdy —ydx =0,ecmuy =4npux =1

Bapuant 10
1) Pemuts ypaBHEHUE

a) 2 =4x -1

0)(1+e*) -y =y-e*

2) HaiiTi yacTHOE pelleHue ypaBHEHUSI
(x—2)'dy+y-dx=0,eciuy =5
npux =4

Bapwuant 11
1) Petiuth ypaBHEeHHE
a) (2 —x)-dx = 2ydy
6) y' =(2x-1)crgy
2) Haiitu yacTHOE pelieHue ypaBHEHHs
xdy+(y—1)-dx =0, ecnu
y=5mpux=1

Bapuant 12
1) Peruth ypaBHEeHHE
a)(x+1)-dx+6ydy =0

o) (1+e" )y =e'
2) HaiiTu yacTHOE pelieHue ypaBHEHHs
ydx —2xdy =0,ecnuy = lnpux = 2

Bapuant 13

1) Pemuth ypaBHEHUE
a)(x+3)-dx+2ydy=0

0)x -y =2y+1

2) HaiiTn yacTHOE peleHue ypaBHEHUS
(x—7)-dy+2ydx =0,eciuy =1
npux =1

Bapuant 14
1) Pemiuth ypaBHEeHUE
a) y' =3x
1+y?

6) ' ==X
2) HaiiTi yacTHOe peleHue ypaBHeHHs
2xdy + (1+y)dx =0,ecmy = 4

npux =1

Bapuanr 15
1) Pemuuts ypaBHEHUE
a) (24 x) -dx = 3ydy
6)x Y =3y
2) HaiiTi yacTHOE peleHue ypaBHEHHUSI
Ay | dx

1 y+3=0, eciuy = 2n0pux =5

Bapuanr 16
1) Pemiuth 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
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Bapuant 17
1) Pemuth ypaBHeHUE

a)z—z=2x+1

0) ctgx -y’ = ctgy
2) Haiiti yacTHOE perieHne ypaBHEHHS

& ﬂ=0,ecm/1y=1np1/1x=1

Bapuanrt 18
1) Pemuth ypaBHEeHUE
a)y?-dy = (x—3)-dx
6) 1+ex)y':ex
2) HaiiTu yacTHOE peleHue ypaBHEHUs
ydx —2xdy =0,ecruy = 4 npux = 3

y x+1
Bapuanr 19 Bapuant 20
1) Pemuth ypaBHEeHUE 1) Pemuth ypaBHEeHUE
a)y =7x+2 a) y3-dy =x-dx

0)x?-y' =2y—3
2) Haiiti yacTHOE perieHrne ypaBHEHHS

dy dx_O _ 4
o) =0,eciuy =20pu x =

6) x°y'=(2x~1)y

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

Bapuant 21
1) Pemutsh ypaBHEHUE
a)(x+1)-dx+2ydy=0

6) ydx+x1_—ydy =0
I+x

2) HaiiTi yacTHOE peleHue ypaBHEHUSI
2xdy + 2ydx = 0,ecrmy = 1 npu x = 2

Bapuanrt 22
1) Pemuts ypaBHEHUE
a)(x+1)-dx+2ydy=0

1+y
0) y' = —
) y 1+x
2) HaiiTi yacTHOe peleHue ypaBHEHHUS
d dx
24+ = -9, eciuy = 2n0pux =5
x-1  y+3

Bapuant 23
1) Pemuts ypaBHEHUE
a)(x+6)-dx—4ydy =0
0) x-y =2y+1
2) HaiiTi yacTHOE peleHue ypaBHEHUsI
ydx —2xdy = 0,eciuy = 4npux = 3

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

6) ydx+x1_—ydy =0
I+x

2) HaiiTi yacTHOE peleHue ypaBHeHHs
2xdy —2ydx = 0,ecrmy = 2npux =1

Bapuant 25
1) Pemiuth ypaBHEeHHE
a)(x+3)-dx—6ydy =0
6)x° ) =3y
2) Haiitu yacTHOE pelieHue ypaBHEHHs
Ay | ax

oy y+3=0, eciuy =2npux =5

Bapuant 26
1) Pemuth ypaBHEHHE
a)(x—4)-dx+ydy=0

o) (1+e" )y =e
2) HaiiTu yacTHOE pelieHue ypaBHEHHs
2xdy — 2ydx = 0,eciu y = 1 npu x = 2

Bapmuant 27
1) Pemuts ypaBHEHUE
a)(x+3)-dx+2ydy=0
0)x-y =2y+1
2) HaliTh yacTHOE pelIeHUe YpaBHEHHUS
(x—=7)-dy+2ydx=0,eciuy =1
npux =1

Bapuanr 28
1) Pemuth ypaBHEHUE
a) y' =3x
1+y?

6)yy’=—x1 5

2) HaiiTu yacTHOe pelieHne ypaBHeHUs
2xdy + (1+y)dx =0,eciu y = 4
npux =1

Bapwnanr 29
1) Pemuts ypaBHEHHE
a) (24 x) -dx = 3ydy

Bapuant 30
1) Pemiuth ypaBHeHUe
a) (x+3)-dx =ydy
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2
6)x Y =3y
2) HaiiTn yacTHOE peleHUe YpaBHEHUSI
dy dx _ _
x_1+y+3 =0, eciuy=2npux =5

0)x2-y' =3y—2
2) Haiiti yacTHOE pelieHrne ypaBHCHUS
dy dx

T_EZO’ ecmy = 2npux =3

Bapuanr 31
1) Pemuth ypaBHEeHHE

a)z—z=2x—1

6) YNx* +1=xy

2) HaiiTu yacTHOE peleHue ypaBHEHUS
ydx — 2xdy = 0,eciuy = 4npux = 3

Bapuant 32
1) Pemuth ypaBHEeHUE
a)y?-dy=(x—2) dx
0)y' +y-tgx =0
2) HaiiTu yacTHOE pellieHue ypaBHEHUS
fEL dx

x+1—7=0, eciuy = 2npux = 4

OrneHoYHOE MHIMBUAYAIBHOE 3a]aHKe
Jlunetinsie muddepeHranbHbpe ypaBHeHUs | mopsaka
Tekcr 3amanus: UHAMBUYalbHAS padoTa COCTOUT U3 2 3aaHuil 26 BapuaHTOB.

Kpurepuu oneHku:

Nel 5 Gamnos: a) 2 Gamta 0) 3 6ama
Ne2 5 GamoB
Hroro:
Kom-Bo 6amnos Orenka
9-10 «5»
7-8 «4»
5-6 «3»
4 u MeHee «2»
Pemuth ypaBHeHHUS:
Bapuanr 1 Bapuanr 2

1) Pemiuth ypaBHEeHHE
a)y —2y—3=0
2y
6)y' + ~ =X
2) HaliTh yacTHOE pelIeHUE YpaBHEHHUS
x2+y' 4+ 2yx =sinx,
ecmy =0npux=m

1) Pemmuts ypaBHEHUE
a)y'—3y—2=0

0)y' +2=x
2) HaiiTu yacTHOE pelieHne ypaBHEHUS
x 'y +y=x?,

ecmuy =2npux =1 (x #0)

Bapmuanrt 3
1) Pemnts ypaBHEHUE
a) y—4y+3=0
0) y' —2xy =2x
2) HaliTu yacTHOE pelIeHUE YpaBHEHHUS
xy+y—-2x=0,
ecimy = 2npux = —1

Bapuanr 4
1) Pemnts ypaBHeHUe
a)y' —3y+4=0
gy 1
)y +x T x2
2) HaiiTu yacTHOE pelieHne ypaBHEHUS
y' —y-tgx =

cosx’
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eciny = O0npux =0

Bapuanrt 5

1) Pemutsb ypaBHEHUE

a) y—-5y—-6=0

6) 21— — 2 = 2¢*

sinx sinx
2) Haiiti yacTHOE pelieHne ypaBHEHHS
x%2-y' +2yx =sinx,

ecmy=0npux=m

Bapuant 6
1) Pemuts ypaBHeHUE
a) y'—6y—5=0
0)y 'x+2y=x2x#0
2) HaiiTu yacTHOE pelleHue ypaBHEHUS
x-y’—y=x3,ecnny=%npnx= 1

Bapuanr 7
1) Pemuth ypaBHeHUE
a) y+2y—-3=0
0)y' + 2xy = 2x
2) Haiiti yacTHOE perieHne ypaBHCHHS
x'y +y=x?,
eciuy =2npux =1 (x #0)

Bapuant 8
1) Pemuth ypaBHEHUE
a)y'+3y—-2=0
6) y —Z=x
2) HaiiTu yacTHOE pelieHue ypaBHEHUS
y,_y.tgx - cosx’
ecmuy =0npux =0

Bapuant 9
1) Petunth ypaBHEeHUE
a) y'+4y—-3=0

3y 1

0) y——==

) YV - ==
2) HaiiTi yacTHOE peleHue YpaBHEHUSI

xy+y—-2x=0,
ey = 2npux = —1

Bapuant 10

1) Pemuts ypaBHEHUE
a) y'+3y—4=0
6) =—+ === = 2¢*

sinx sinx
2) HaiiTu yacTHOe pelieHue ypaBHEeHHS
x%-y'+ 2yx = sinx,
ecmuy =0npux =m

BapuanTt 11
1) Pemuth ypaBHEHUE
a)y +5y—-6=0
0) y;,—Zyz (1—x2)-e*
2) HaiiTi yacTHOE peleHue ypaBHEHUsI
y' + 2y - tgx = cos*x,
ecruy = —1lnpux =0

BapuanTt 12

1) Pemuts ypaBHeHUE
a)y +6y—5=0
0)y' +xy=x
2) HaiiTu yacTHOe pelieHne ypaBHEHUs
x'y' —y=x*,

1
ey = MpU X = 1

Bapuanr 13
1) Pemiuth ypaBHEeHUE
a)y' +y+1=0
oY1
0)y x  x?
2) HaiiTi yacTHOE peleHue ypaBHEHHUSI
y —y-tgx = cosx’

eciny = O0npux =0

Bapuant 14
1) Pemmuts ypaBHEHUE
a) y+7y—2=0
0) y ‘x—2y=x3 x#0
2) HaiiTu yacTHOe pelieHne ypaBHEeHHS
x'y +y=x?,
ecmuy =2npux =1 (x #0)

Bapuanr 15
1) Pemuts ypaBHEHUE
a) y+10y—1=0

6) - — 2= e*
sSinXx sinx
2) HaiiTi yacTHOE peleHue ypaBHEHHUS

xy' —y=x°,
ecm/ly=§np1/1x=1

Bapuant 16
1) Pemnts ypaBHeHUe
a) yy—10y+1=0
6) y' — 2% = x2
2) HaiiTu yacTHOE pelieHne ypaBHEHUS
y' + 2y -tgx = cos*x,
ecimy = —1lnpux =0

Bapuanr 17
1) Pemnth ypaBHEeHUe

Bapmuanr 18
1) Petuth ypaBHeHHe
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a)y' +8y—-5=0
6) y''x—2y=x> x#0

2) HaliTi yacTHOE peleHUE YpaBHEHHUSI
x%-y'+ 2yx =sinx,
ecmy=0npux=m

a)y +6y+4=0

0)y —xy=x

2) Haiit yacTHOE perieHue ypaBHEHHS
xy +y—-2x=0,

ey = 2npux = —1

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

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

6) y' +2 =2 0y -T=5
2) Haiitu yacTHOE pelieHrue ypaBHEHHS 2) Haiitu yacTHOE pellieHne ypaBHEHUS
y' + 2y tgx = cos*x, y —y-tgx = ,
_ _ cosXx
ccmy = —lmpux =0 ecmy =0npux =0
Bapuanr 21 Bapuant 22

1) Pemnth ypaBHEeHUE
a)y'+y—-3=0

0)y x+2y=x3x#0

2) HaiiTi yacTHOE peleHue ypaBHEHUSI
x-y +y=x?,

ecmy =2npux =1 (x #0)

1) Pemuts ypaBHEHUE
a) y'+4y+2=0
6) ==+ =e*
sinXx sinx
2) HaiiTu yacTHOE pelieHue ypaBHEeHHs
x%-y'+ 2yx = sinx,
ecmuy =0npux =m

Bapuanr 23
1) Petiuth ypaBHeHUE
a) y'+y—-5=0
6) y' —Z=x
2) HaiiTi yacTHOE peleHre ypaBHEHUSI
xy +y—-2x=0,
ecmy = 2npux = —1

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

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

y,_y.tgx=cosx'
eczimy = 0npux =0

Bapuant 26
1) Pemuts ypaBHEHUE
a)y'+9y—-6=0
6) 2= — = = 4e*
Sinx Sinx
2) HaiiTu yacTHOE pelieHne ypaBHEHUS
x'y +y=x?,
ecmuy =2npux =1 (x #0)

Tema 5.1 «CTeneHHbIE psIIbI».

HOJ’IBSYSICB KOHCIICKTOM JICKIIUU U peKOMeHJIyeMOﬁ J'II/ITepaTypOI\/’I OTBCTUTH Ha BOITPOCHI:

1) Kaxoii psn Ha3bIBaIOT PYHKIMOHATBHBIM?

2) Kakoit ¢GyHKIIMOHATIBHBIN PsiJl HA3bIBAIOT CTETIEHHBIM?

3) Yro Ha3bIBAIOT TOYKOWH? 00IACTHIO CXOIUMOCTH (PYHKIIMOHAIBHOTO psijia?
4) Yro HasbiBatoT psitoM Teiinopa nst Gy y = f(x)?

5) UYro Ha3bIBatOT psimoM Makiopena uist GyHkuuu y = f(x)?

6) KakoB anroputm pasnoxxenus GyHKuuu B psii Makinopena?




7) Kak BeIYMCHSIOT 3HaYeHUs (YHKIMHU C TOMOIIBIO psia MakiopeHa?

OnenouHoe 3ananue
1. Pa3znoxuts ¢pyHKInU B psig MakiaopeHa U HAWTH UX UHTEPBAJIBI CXOTUMOCTH
1) y = cos0,2x

2)y = arctg2x
2. BeraucnuTh NpuOIMKEeHHOE 3HAUCHHE C 3aJJaHHON TOYHOCTBIO &

(‘/ﬁ ¢ Tou"ocThio & =0,0001

«Bce pa3aciibl AUMCHUIIIINHBI OJEeMEHTHI BBICIIICH MaTEMaTHKI)

CamocTosTEIbHOE BBIIOJIHEHUE TECTA (CaMOIIpOBEpKa 110 KII0UY)
1 Bapuanr

1. U3 MpEACTAaBJICHHBIX MATPHUIl YKAa34aTb MATPHULIY-CTPOKY.

1
n(; 320 ve -3 4)(—42)

2. Berunciure: A + 3B - C,eciu A = (g _41) B= (_14 é), C= (Ig :g)

D (—_217 I;L); 2) (:é 3); 3) (245 132); 4 (—_227 192)'

3. [IpousBeneHue IByX MaTpHIl (5 2 ) . (_23 _ 1), paBHO

3 -1
4 =22\ (4 2\ .. (—4 —6) 4 -6
D) (9 —15)’ 2) (8 11)’ 3) (18 3 )’4) (—18 8 )
-1 1 4
4. Onpenenutens TpeTbero nopsiaka (—2 —5 —3| paBeH
2 3 1
1)36; 2) 8; 3) -13; 4) -12.
5. Jlnnna Bextopa d = —T — 2] + 2k pasHa

1)3;2)-3;3)2; 4) 15
6. Haiinure 3HAYeHMs m U n, IPH KOTOPBIX BEKTOPBI @ {2; n; 1} u B{m; 12; 3}konnuHeapHsIe.
I)ym=2n=3;, 2)m=6n=3; 3) m=6n=4;, 4dm=2n=4.

7. Haiinure: koopauHaTHI TOUKU A, KOTOpas ABIsETCS cepeauHoi orpeska CD, ecnu
C(6;3;-2),D (2; 4; -8).

1) A(—4;-3,5;5), 2) A(4;3,5;—5), 3) A(4;3,5;5), 4) A(—4;—-3,5; —5).
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8. CocraBbTe ypaBHEHHE 3JUTHIICA, €CIIU JBE €ro BepIIuHbI HaxoasaTcs B Toukax (0; -8) u (0; 8), a
dokychl - B Toukax (-5; 0) u (5; 0).

2 2 2 2 2 2 2 2
D=-L=1 2)T+L=1 3) Z+Z=1 4 =+ =0.
89 64 9 36 89 64 89 64

9. Ilpomomxure npemioxenue: [Ipenen cymmbl KoHeUHOTO ynciia GYHKIUN paBeH

1) npousBeieHNIO 3HAYCHHH MPeAeNOB KaX/10i PYHKIIMU B OTAEIBHOCTH;
2) cymMMe TIpeieioB K10 (QYHKIIUU B OT/IETHHOCTH;

3) cymme 3HauYeHUH MPOU3BOIHBIX ATUX (DYHKITHIA;

4) HE CYIIECTBYET.

5x*—x3+2x_

10 Berunciure npexen lim _
peA X2 y4_gx341°

5 5
1)5; 2)5, 3)—-5; 4)—5.
11. Yxaxwute BepHyIO Gopmyny

D utv)=u"V
2) wxv) =u'—v'

u, uv+u'
3) () =———

v v

u, uv—u'
4 Ly

v v

12. YcraHOBHUTE COOTBETCTBHUE MCKAY BBIPAKCHUAMMU:

1. TIpou3BoiHAS OT MOCTOSHHOM (DYHKI[MH, paBHA

2. IlpousBojHas oT GpyHKIMKUY = e*, paBHa

3. IlpousBoaHas oT pyHKIuu y = x3 — 2x2% + 7, paBHa
4. TIpousBoaHas ot ¢pyHkiuu y = sin(2x — 5), paBHa

A)y' =e*
B) y' = 2cos(2x — 5)
B)y' =0

)y =3x2 —4x.

13. Haiigure 3nauenue npoussoanoi y'(0,25) pyukmuu y = (4x — 1)(4x + 1).
1) =8 2)16; 3)8 4)-—16.

14. Ykaxure, yemy paBHa f'(—1), ecmu f(x) =3+ 2x)"
1) 4; 2) 24; 3) 112; 4) apyroii oTBeT.

15. Haiitu BTOpYIO MPOU3BOIHYIO QYHKITUH Y = 7t -x'+é’
1) 72 —6x+e€’;
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2) —3x* +¢°;
3) —6x;
4) e* —6x .

16. YcranoBure MMOCJICAOBATCIIbHOCTD 3TAIIOB HAXOXACHUA S9KCTPEMYMOB (pYHKHI/II/IZ

1. BBIUUCIAIOT IPOU3BOJHYIO JAHHON (DYHKIIMH.
2. BoluncistoT 3HaueHus: QyHKIMH B KaXK101 3KCTpEMaJIbHON TOYKE.

3. YcTaHaBIMBAIOT 3HAKU MPOU3BOAHON (YHKIMH MPH MEpeXoe Yepe3 KpUTUYECKUE TOUYKU U

BBIIIMCBHIBAIOT TOYKU DKCTPEMYyMa.
4. Haxondat o6usiacTh onpeaeneHnus JaHHOW (QyHKIMH.
5. Haxozmat KpUTH4ECKUE TOYKH.

b

17. BcraBbTe NpomyIIEeHHOE CIOBO B NpeiokeHue: «Bbipaxenue j f (x)dXHaSLIBaeTCSI

a

HHTCIPpaJioM».

18. HaiinuTe HeonpeeeH bl HHTErpal METOI0M HETIOCPEICTBEHHOTO HHTEIPUPOBAHHUS:
3
. Vx
[ (sinx + —)dx.
33 33 113 33
1) —cosx + 1—6 Vx#*; 2) cosx — = Vx#; 3) —cosx + = Vx*; 4) —cosx + " Vat,

19. Ycranosure Bua auddepeHuanbHbIX ypaBHEHUN
1. y"=-3y"+5y=0;
2. 3xdy=y*dx;
3. y=5x"+2;
4

4y _ 2xdx=0.
2y
A) C pa3aeneHHbIMH NTepEMEHHBIMH;
b) JIunelinoe 0AHOPOIHOE BTOPOTO MOPSAKA C TOCTOSHHBIMU KO3 pULIMeHTaMU;
B) JIuneiinoe nepBoro nopsaka;
I') C pazaensiromumucs nmepeMeHHBIMH.
20. YcTaHoBUTE COOTBETCTBUE MEX/1y Ha3BaHUEM U (popMoii psina:
1. Tpuronomerpuueckuii psg Oypse umeer BUA:
2. CTeneHHo! psii UMEET BUI:
3. Pan MaknopeHna umeeT BUA:
4. 'apMOHMYECKUI PST UMEET BUA:

A) Z?’f:oan'x" :a0+a1x+a2x2+...+anxn+m
o 1 _ g4 lylyliplg

B)anln—1+2+3+4+ +n+

B) f(x) = % + ¥%_,(a,cosnx + b,sinnx)

— f1(0) fr1(0) o £
F)f(X) _f(0)+Tx+Tx +...+Txn+_“

3. [, fodx = h -y
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Kputepuu BbIcTaBlieHUs OLIEHOK 3a TECT:
Onenka «5» - 19-20 npaBUIbHBIX OTBETOB,
«4» - 16-18 npaBWIIbHBIX OTBETOB
«3» - 12-20 npaBUIbHBIX OTBETOB
«2» - meHee 12 npaBUIIbHBIX OTBETOB.

Kirou k oTBeTaM

BOIIPOC 123 4|56 7|89 (1011 ]12 |13|14]|15
Ne oTBera 3141 (21 (3|2 (3|2 |1 |4 |1B,|3 |2 |3
2A,
3r,
4-b
BOIIPOC 16 17 18119 |20
Ne orBera | 41532 | onpenenenneiM | 1 | 16 | 1B
2T A
3B ar
4A 45

2.2 Matepwuaiibl i IPOMEXYTOYHON aTTECTAIlUN

dopma NMPOMEKYTOUHON aTTECTALMN: HK3aMEH
DK3aMeH TNPOBOJUTCS B TECTOBOM (popme.

JleMOHCTpallMOHHBIN BApUAHT TECTA:

TecT A7 OLIEHKH TPOMEXYTOUHBIX Pe3yJIbTaTOB 0cBOeHMs yuebHoi nucuurmamnnbl OIML[.01
OnemeHTsl Belciel mareMatuku crenuanbHocT 09.02.01 KomnbproTepHble CHCTEMBI U

KOMIIJICKCHI.

I/IHCprKI_[I/I}I 110 BBINOJIHEHUIO TECTOBOM MporpaMMmalI:

Bam HCO6XO,[[I/IMO BBIIIOJIHUTH OJWH BaApUAHT TCCTOBBIX 3a,[[aHPII>i, COCTOSIIIIUN U3 25

BOITPOCOB. 3a,Z[aHI/I$I HCOGXOI[I/IMO BBIIIOJIHATh B 3aJlaHHOM noCIacaA0BaTCIbHOCTHU, HEC 336YILLTC

YKa3aTb HOMCPp 3aJdaHUs. BHumatensHO HpOQHTaﬁTC TECTOBOC 3adaHUC U BLI6CpI/ITC OJWH
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MPaBUJIBLHBI OTBET. 3a KaXIbId MPaBWIbHBIA OTBET B TeCTe BBl Tojiydaere 1 Oai.
MaxkcuManpHOe KoiudecTBO OamioB — 25. K 3amanusM, rne HE0OXOIUMO TMPOBECTH

BBIYMCIICHUA, 00s13aTeNIBHO MPHUIIOKUTH PCILICHUC.

MakcumManbHOE BpeMs BBINOIHEHUS 3a1aHus — 60 MUH.

Kpurtepuu oueHKHU BBITIOTHEHHS TECTOBBIX 3aJaHUI

Ko-Bo 6aminoB mo tecty Ouenka
25 «5»
19-24 «4»
13-18 «3»
MeHee 13 «2»
1 BapuanTt

o _l v w
1. Marpuna A~ Ha3bpiBaeTCs 0OpaTHON MO OTHOUICHUIO K KBAaJPAaTHOM MaTpHIle A, €Clii IpH
YMHOXEHHUH 3TOM MaTpHIIbl HA TaHHYIO KaK CIIPaBa, TaK U CJIEBA MOIY4YaeTcs:

a) HyJeBasi MaTpula
0) HEBBIPOXKJICHHAS] MaTpUIlA
B) €IMHUYHAs MaTpHIla

') IMaroHaJbHas MaTpHIla

2.” IIpousBesieHHe MaTPHIY (g _2 1) U (_23 :41}) paBHoO:

(;i 1)
o0, i),
(12 _)
(s )
-1 1 4
3°. OnpenenuTens TpeThero mopsiaka|—2 —5 —3|paBen:
2 3 1
a) 36
6) 8
B) -13
r) -12

4 Pemas cucreMy JIMHEHHBIX ypaBHEHHUI MeTo10M ['aycca, Mbl:

a) BBIYUCIIACM ONIPCACIUTEIIN CUCTEMBI
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0) Mmocje10BaTeIbHO UCKITF0YaeM HEU3BECTHHIC
B) BBITIOJIHSEM JICHCTBHS HAJ MaTPUILIAMU

5°. CKaJIpHOE IIPON3BENEHHE BEKTOpoB @ =37 + 47+ 7k m b =27 — 57 + 2K
PaBHO:
a) 10
6)0
B) 1
r)-1

6  3HaueHHe BEKTOPHOTO NPOM3BEICHHUS PABHO:

a) IUIOIIAJM TPEYroJbHHUKA, TOCTPOSHHOTO HA JAHHBIX BEKTOPAX

0) momaaM napauuienorpaMma, IOCTPOSHHOTO Ha JAHHBIX BEKTOPax
B) IEPUMETPY TPEYTOJIbHUKA, TIOCTPOCHHOTO Ha JTAHHBIX BEKTOpaxX

F) BBICOTC ITapajlicjiorpamMmma, HOCTpOCHHOI'O Ha JaHHBIX BECKTOpaAX

7 YpaBHeHue TPSAMOii, IPOXOSIIEl Yepes 1Be JaHHbIE TOUYKH, HMEET BHI:

a)Ax+By+C=0

6) y=kx+b
X y_
B) ;-ﬁ-z—l

F) X=X _ y—=—w

Xy =X Y™V

8" DkcuentpucuteT smunca x> + 4y? = 16 paBen:

1
a J—
)2

9" VpapHenue okpyxHocTH ¢ 1enTpom C(-4;3) , pamuycom R = 5, umeer Bux;
a) x2+y? =25

0) (x—4)2+(y+3)2=25

B)(x+4)2+(y—-3)2=5
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a)(x+4)2+(y—3)2=25

10°. TIpenen GyHKIMM — 3TO:
a) Yucno
0) [lepeMeHHas BeIMUMHA X
B) 00 - OECKOHEYHOCTD

s5x*—x3+2x

o
11 Brerunciaus lim _
XD v4_gy3+1°

[MOJIyIUM:

a)5
5
)8

B) —5
6 5
)~3 1
12°. B pesynbTare BIUHCIeHHS peaena lim, (1 + 6X)x momydures:
a)0

0) e

r) e*

13°. dusnyeckuii CMBICT TIEPBOii TTPOU3BOHOL:

a) CKOpOCTh

0) cuia

B) YCKOpEHHE

14" TIpousBomHas GyHKIMH Y = gxz — 3x + e paBHa:
a) 5x-3

0) 10x-3+e;

B) 5x-3+e;

a) Sx+te.

15°. Bropas mpousBognas ¢ynkiuuy = w2 — x> + e3> papna:
a) 7° —6x+e¢’

0) —3x*> +¢€’
B) —6x
r) e’ —6x

16 . Eciin npu nepexojie uepe3 KpUTUUECKYIO TOUKY IPOM3BOIHAS MEHSET 3HAK C «+» Ha «-»,
TO 3TO TOYKA:

a) MUHUMyMa
0) meperuda
B) MaKCUMyMa
I') pa3pbiBa



17°. Iama dynxmus y = f(x). [Ipogomkute popmyimy: dy =
a) y'(xo)

0)y - dx

B) F(x) + C

nJ f(x)dx

18°. IlepBooGpasHas GyHKIMH y = sin X paBHa:

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

19°. Bouucnss [ (Zx —3x% + Vx? +§— );13+ 6) dx, nony4aem:
a)xz—x3+§W+21n|x| —x—22+6x +C

6) X" —x* += Vx5 + 2In|x| + = + 6x +C

2 2

B)2_6X-W§ e

+24c
X

o 3
20" . Borumcnss [ x% - e¥ 4 - dx, momyuaem:

3
X 3
a)? ex +4

6) l . e)(3+4
3

B) 2X - X'+

21° Vpasnenue y"—3y'+5y=0- 510 quddepeHnnanbHoe ypaBHEHHE:

a) C pa3zielleHHbIMU IEpEMEHHBIMU;

0) JIuHeitHOE OJJHOPOJIHOE BTOPOIO MOPSAIKA C TOCTOSIHHBIMU KO3 PUIIMEHTaMU;
B) JInHeliHOE NepBOro NMopsIKa;

r) C pazaensiroimumMucs nepeMeHHbIMI

22°. Psa MakiiopeHna umeeT BU:

) XAy X" = g + ay X + apx? + o+ apx™ + oo
o 1_ g iyt i1y
6)Zn=1n—1+2+3+4+ +n+

B) f(x) = % + Y1 (aycosnx + b,sinnx)



— MO ORP Fm
I‘)f(x)—f(o)+Tx+Tx + .+ !xn_i__“

n

23" 15.Eciu z = 4 — 3i, TO CONpsKEeHHOE eMy KOMIIEKCHOE UKCIIO PABHO
)z=-3-2i 2)z=—-4-3i 3)z=4+3i 4) z=-3-2i

24" 11. JleficTBHe HAXOXK/ICHHUS MPON3BOIHON (DYHKIIMH HA3bIBACTCS
1) muddepennupoBanue; 2) NIOTCHIMPOBAHUE;
3) norapudmMupoBanue; 4) UHTETpUPOBAHHE.

25 YcraHoBuUTE MOCIEA0BATEIBLHOCTH 3TANOB petlieHus AuddepeHnnanbHoro ypaBHEeHHS €
pa3IeISAIOIUMUCS TePEeMEHHBIMU:

1. UaTerpupytoT o0e 4acTu paBeHCTBA U HAXOAST 00IIee pelIeHUE.

2. BeipakatoT mpou3BOIHYI0 (GyHKIMK Yepe3 nudpdepenuansidx u dy.
3. Ecnu 3aaHbl HavyaIbHbIE YCIOBUS, TO HAXOAAT YaCTHOE pPELICHHUE.

4. Pa3nensioT nepeMeHHBIE.

5. UneHsl ¢ OAMHAKOBBIMU AU(dEepeHIIATIaMI IEPEHOCAT B OJIHY CTOPOHY PaBEHCTBA M BHIHOCST
nuddepeHnma 3a CKooky.

OcHoBHas nuTeparypa

Jlucnukun B. T. Matemartuka B 3a1a4ax ¢ pemeHusMu: yaebnoe nocodue / B T. T. JIucuukus,
. JI. Conoreitumk. 7-¢ uz., crep. — Cankt — IlerepOypr: Jlanb, 2020.-464 c¢. ObC Jlanb
JlononHuTenpHas TuTepaTypa

[MumaueB B. C. 3agauynuk mo BeIcmield MaremaTuke: YdeOHoe mocoowe / B. C. Illumaues.-

10-e u3n., crep.-M.: HULl UHOPA-M, 2021. — 304 ¢. 3BC znanium
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