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1. TPEBOBAHUS K PE3YJIbTATAM OCBOEHUS JUCHUITJINHBI

[Iponecc wm3ywyenuss nucummumabl «EH. 01 Marematuka» HampaBieH Ha (QOpMHpOBaHHE
CIICAYIOIINX KOMIIETCHLINH:

Kox
Conep:xkaHue KOMIETEHIMH

KOMIETeHIM U

OK 01. BeiOupats  crmocoObl  pemieHHss  3agad  OpodecCHOHATbHOH  JeSATeIbHOCTH
NPUMEHUTENBHO K Pa3IMYHBIM KOHTEKCTaM

OK 02. OcCyIIecTBIATh MOUCK, aHATM3 W WHTEPIPETALUI0 WHPOPMALIUH, HEOOXOAUMON IS
BBINOJTHEHNUS 33/1a4 IPO(PECCHOHANIBHOMN e TeIbHOCTH.

OK 03. [InaHnpoBaTe W peann3oOBBIBATH COOCTBEHHOE NpodeccHoHaTbHOE U JUYHOCTHOE
pasBuUTHE.

OK 04. PaGoTate B KOJIEKTHBE M KOMaHJe, d3Q(PEKTUBHO B3aUMOICHCTBOBAThH C KOJUIETaMH,
PYKOBOJCTBOM, KJIMEHTAMHU.

OK 09. Hcnonp3oBarh HHPOPMAIIMOHHBIE TEXHOIOTUH B MPOPECCHOHATEHON 1ESTENTBHOCTH.

2. TPEBOBAHHUS K YPOBHIO OCBOEHHA COIJEPXKAHUA JUCIHUIIJIMHBI U
MMOKA3ATEJISIM OIIEHKH YPOBHSI OCBOEHMSI 1 OCBOEHHBIX KOMIIETEHITAM

Ne HaumenoBanne OC
/ Pe3yabTartsl
n/m
HaunmenoBanue | Kommere
. IIpome:xyTo
TeMBbI HIUS (ocBOEHHBIE YMEHUS, Texkymmii
YHasi
YCBOEHHBIE 3HAHNSA) KOHTPOJIb
aTrecTanus
1 Tema 1. OKO1, 3HAThb: KonTponbHsIi 3K3aMeH
MaTtpuupsl. 0OKO02, o1mpoc,
L]
Onpenenurenu OKO04, OCHOBHBIC IIPaKTUYECKUE
OK09 MaTeMaTH9IEeCKHe METOIBI SaaHHS
peleHus MpUKIIaaHbIX 331a4; (3amaun),
KOHTPOJIbHAS
. OCHOBHBIE TIOHATHUS U
pabora
METOJBI MaTeEMaTUYECKOTO
2 Tema 2. Cuctemst | OK02, aHamHsa, JMHEHHOH amreOpsl, KouTposnbHbiit
P — OKO04 TEOPUHU KOMITJIEKCHBIX YHCET; ompoc,
ypaBHEHHIA. . sHaveHne MateMaTiiy | PAKTHIECKHE
. HUS
B po(heCCUOHANTBHOM 3ajia
JIEITENIBHOCTU M IIPH OCBOEHUU (3ana1m),
) KOHTPOJIbHAS
TTICC3; P
pabora
. MaTeMaTHYeCKUE
3 Tema 3. OKO1, NMOHATHS W ONpeIeNeHHs, KouTtponbHsriit
Brenenne B OKO02, CHOCOOBI JI0Ka3aTeIbCTBa ompoc,
aHajus. MaTeMaTH4eCKMMU MeTofamy; | [PAKTHICCKHC
3a/laHuUs




Ne
n/n HaumenoBanue | Kommere
TeMbI HI[US
OKO04,
OKO09
4 Tema 4. OKO1,
Huddepenumans | OK02,
Hoe ucunciaenne | OKO3,
OK04,
OKO09
5 Tema 5. OKO1,
WnTerpansHOE OKO02,
HCYHCIICHHE OKO03,
OK04,
OKO09
6 Tema 6. OKO1,
OcCHOBHBIC 0OKO02,
TIOHSTHS OK04
KOMILJIEKCHBIX
qucen

Pe3yabTaTsl

(ocBOEHHbIE YMEHUs,
YCBOEHHbIE 3HAHUS)

. MaTeMaTHYeCKAN
aHaIu3 nH(pOopMaIu,
MPEJICTABICHHOW Pa3TUYHBIMH
crocobaMu, a Tak)Ke METOI0B
rpa¢puKoB
Pa3ITUIHBIX TIPOIECCOB.

MIOCTPOEHUS

yMeThb:
. peliath  MpPUKJIaJHbIC
3aa4n B obnactu
npodecCHOHaTBEHOMN
JIESATSIIbHOCTH;

. MIPOBOANUTH OBICTPHIA U
TOYHBIA IIOMCK HEOOXOIUMOIl
WH(POpPMAINH,  OCYIIECTBIISTH
000CHOBaHHBIN BBIOOD

MPUMEHEHUs] TEXHOJIOTHH ee
00paboTKWy;

. OpraHU30BLIBATh
CaMOCTOATEIHHYIO padoTy MpHu
OCBOCHUM MPO(DhecCHOHATBHBIX
KOMIICTCHIIHI;

. ymeno U 3(dekTUuBHO
paborats B KOJUICKTHBE,
co0uoaTh

npo¢ecCHOHANBHYIO 3TUKY;

. PaIrOHATIBHO u
KOPPEKTHO HCIIOJIb30BaTh
WHQOPMAaIMOHHEIE PECypChl B
poheCCUOHANBHOMN U y4eOHOM

JIeSITEIbHOCTH,

HaumenoBanue OC

Texymuii
KOHTPOJIb

IIpome:xyTo
YHasi
arTrecTanus

(3amaum),
KOHTPOJIbHAS
pabota

KonTtponbHbrit
ompoc,
MIPAKTHYECKUE
3a/laHus
(3amaum),
KOHTPOJIbHAS
pabota

KonTtponbHbrit
ompoc,
MpaKTUYECKUE
3a/laHus
(3amaum),
KOHTPOJIbHAS
pabota

KonTtponbHbrit
orpoc,
MIPAKTHYECKUE
3a7laHus
(3agaum),
KOHTPOJIbHAS
pabora




3. IIKAJIA OHEHUBAHUSA

Ouenka / YpoBeHb Xopomro Ya0B1eTBOPUTEIHHO
c(hopMUpPOBAHHOCTH OT1in4Ho HeynossieTBopuTeabHO
KOMIIETEHIINH

Ka4yecTBO 0TBETOB | MOJHO  M3JIara€T  WU3yYEHHBIH | CTyACHT Jaér OTBET, | U3JIarae€T MaTepUal HEINOJIHO U | CTYAEHT oOHapyXHBaeT

NMpH  KOHTPOJIBHOM | MaTepuas, JdaéT TPaBWIbHOE | YOBIETBOPSIONIMIA  TEM  JKe | JIOIMyCKaeT HETOYHOCTH B | He3HaHWEe  OoJbplIed  YacTu

ompoce OIIpeJICTICHHOE MOHSTHIA; | TpeOOBaHUSM, UTO U JUISl OLICHKH | ONPENENICHUH  TOHATHH WM | COOTBETCTBYIOIIETO paznena
oOHapyKHBaeT nmoHuMaHue | "OTIUYHO", HO momyckaeT 1-2 | pOopMyJIHpOBKE TEOPHIL; HE YMEET | H3y4aeMOoro MaTepuania,
MarepHaya, MOXXET OOOCHOBATh | ONMIMOKH, KOTOpPBIE caM JKe | JOCTAaTOYHO rIy0OKO U | IOIyCKaeT OIITHOKH B
CBOM CYXIECHHUS, IPHUMEHHUTH | UCIpaBiseT, U 1-2 Hemouéra B | IoKa3aTelnbHO OOOCHOBATH CBOM | (POPMYIHMPOBKE OIpENcIeHUH H

3HAHMUsI Ha IPAKTUKE, MPHUBECTH
HEOOXOIMMBIE  TIPUMEpPHI  HE
TOIBKO 1O Y4YEeOHHKY,

CaMOCTOATCIIPHO COCTaBJICHHBIC,

HO H
nsjgaract Marepuai
MOCJICAOBATCIILHO U IIPABUJIBHO C
TOYKHN

3peHus HOpM

JUTEPATYPHOTO SI3BIKA

MIOCJIEA0BATENIBHOCTH u
S3BIKOBOM odopmiieHNH
U371araeMoro

CYXKACHHUA U TPHUBCCTU CBOU

MpUMEpPHI; H3JIaraeT MaTepHual
HETOCJIeIOBATEIILHO U JOMyCKaeT
OILINOKHU B SI3LIKOBOM

0hOpMIICHHH U3JIaraeMoro

TEOPHIA, HCKaXKAIOLINE UX CMBICI,
OecropsAoYHO H  HEYBEPEHHO
U3J1araeT MaTepHal

KauecTBO pemienuii
NMPaKTHYECKHX
3axaHui

OTBET Ha BOMPOCHI 3aJaudl JIaH
npaBuibHO. OOBsICHEHHE X012 e€
perieHus nospoGHoe,
HOCJIeZI0BATEIbHOE, IPAMOTHOE, C
TEOPETHYCCKUMHU

00OCHOBaHMAMH (B TOM YHCIIE U3
JICKIIMOHHOTO Kypca); OTBETHI Ha
JOTIOJHUTEIIbHBIC BOIIPOCHI

BEpHBIE, YETKHUE

OTBET Ha BONPOCHI 3a/la4d JIaH
npaBuiabHO. OOBsCHEHHE X0/a e

peieHns noapoOHoe, HO
HEIOCTaTOYHO  JIOTMYHOE, C
€IMHUYHBIMH  OMIMOKaMH B
JeTamsX, HEKOTOPBIMHU
3aTpyIHEHUSAMHU B

TEOPETHUECKOM OOOCHOBaHWU (B
TOM 4YHCJIE U3 JEKIUOHHOTO

MaTepHana); OTBECTHI Ha

OTBETHI HA BOIIPOCHI 3a]1a4H JIaHbI
npaBwibHO. OOBsICHEHHE X0/1a €€
pellICHUsT HETOCTATOYHO IOITHOE,
HEIOCIIEJOBATEBHOE, c
OIINOKaMH, cl1a0bIM

TCOPETUIYCCKUM 000CHOBaHUEM

(B TOM YHCJIC JICKIHMOHHBIM
MaTepI/IaHOM); OTBCTHI Ha
JOITOJTHUTCIIBHBIC BOIIPOCHI

OTBETHI Ha BOIIPOCHI 3aa4U TaHbI
HenpaBmwibHO. OOBsICHEHUE X012
e€ peIICHUs [aHO HEeIOJHOE,
HEIOCIIeJ0BATEIBHOE, c
oe3

rpyObIMu omnOKamu,

TEOPETHUECKOTO  0OOCHOBAHUS;
OTBECThI Ha JOITOJIHUTCJIBHBIC
BOMPOCHI HETpaBUIbHbIC

(oTCYTCTBYIOT)




JOIOJIHUTEIBHBIC BOIIPOCHI
BEpHBIE, HO HEJI0OCTATOYHO
q&TKUE.

HEOOCTAaTOYHO YECTKHC, C

OIINOKAaMH B IETAIISIX

KauectBo OTBET Ha BOIIPOCHI 33aa4H J1aH OTBET Ha BOIIPOCHI 33[]auy JaH | OTBETHI HA BOIPOCHI 33Ja4M AAaHbI | OTBETHI HA BONPOCHI 3a/1a41 JJaHbI
MOJAr0TOBKH K | npaBuibHO. O0bsAcHeHHE X012 e€ | mpaBwibHO. O0BsicHeHHe xoaa e€ | nmpaBuibHO. OOBsICHEHUE X0/a ee | HenpaBmIbHO. OOBsICHEHHE X0aa
pPelLIeHUI0 peleHus noapoOHoe, peleHus ToApoOHOE, HO peLlIeHNs] HeIOCTaTOUHO IOJHOE, | €€ pelleHusl JaHO HEeNOJIHOE,
KOHTPOJILHOM nocie0BaTeNIbHOE, TPaMOTHOE, HEIOCTATOYHO JIOTUYHOE, C HETIOCIIeI0BATENBHOE, C | Hemocyea0BaTeNbHOE, c
padoThI C TEOPETUYECKUMU €AMHUYHBIMHU OIIMOKaMU B omnbOKam, ciabbIM | TpyOBIMH omunOKamH, 0e3
000CHOBaHUAMU (B TOM YHCIIC U3 JEeTaJSIX, HEKOTOPBIMH TEOPETHYECKHM OOOCHOBAaHHEM | TEOPETHYECKOTO OOOCHOBAHUS,
JICKITUOHHOT'O Kypca), OTBEThI HA 3aTpyAHCHUSMU B (B TOM YHUCJIC JICKOHMOHHBLIM | OTBEThI Ha JOITOJIHUTCIIBHBIC
JONIOJHUATENBHBIE BOIPOCHI TEOPETUYECKOM O0OCHOBaHMH (B | MaTepHajIoM); OTBETHI Ha | BOIIPOCHI HeTpaBUJIbHbIC
BEpHbIE, YETKHUE TOM YHCJE U3 JIEKIIUOHHOTO JIOTIOJTHUTEIIbHBIE BOIIPOCHI | (OTCYTCTBYIOT).
MaTepuaia); OTBETHI Ha HEIOCTATOYHO YeTKue, c
JONOJHUTENbHBIE BOIPOCHI omKnOKaMH B AETaJIAX
BEpHBIC, HO HEJIOCTATOYHO
YETKHUE.
KauvectBo oTBeToB | CHCTEMAaTH3UPOBAHHBIE, Hocrarouno IIOJIHBIE u | Jocrarounslii MHUHHUMAJIBHBIN | DparMeHTapHble  3HAHUS IO
HA IK3aMeHe ryOOKHE W TOJHBIC 3HAHUS MO | CUCTEMAaTU3UPOBAHHBIC 3HAHMS | O0bEM 3HAHHWW MO AWCUUILUIMHE; | IMCUMIUIMHE, OTKa3 OT OTBETa
BCEM paszjenaM AUCLHUIUIMHBI, a | I10 JVCLUILINHE, YMEHHE | YCBOCHUE OCHOBHOH | (BBITIOJTHEHUS HHUCbMEHHON
TaKKe MO0 OCHOBHBEIM BOIPOCaM, | ODUCHTUPOBATHCS B OCHOBHOM | JINTEPATypbl, PEKOMEHJOBAHHOW | paOOTBI); 3HAHHE OTAEIBHBIX
BBIXO/ISIIIUM 3a Ipenensl | TEOpHsIX, KOHLICIIMAX U | yaeOHOIl mporpaMmol; yMeHHE | HCTOYHHUKOB, PEKOMEHIIOBAHHBIX
y4e0HOW TPOTpaMMBbl; TOYHOE | HANPABICHUSX JAWUCIUIUIMHBI ¥ | OPHEHTHPOBATHCS B OCHOBHBIX | YYEOHOU porpaMmon 10
HCTIOJIb30BaHHE HAY4YHOH | JaBaTh UM KPUTUYECKYIO OLICHKY; | TEOPHUSIX, KOHLICTILIHAX U | IMCLIMIUIMHE; HEYMEHHE
TEPMUHOJIOTUM CHCTEMaTHUYECKH | MCIOIb30BaHHE HAYYHOM | HampaBJICHMAX IO JUCLUIUIMHE U | UCIIOIb30BATh HaY4YHYIO
rpaMOTHOC u JIOTUYECCKH | TCPMUHOJIOTHUH, JIUHIBUCTUYCCKU | JaBaTb UM OLICHKY, | TCPMUHOJIOTUIO, HaJIM4ue
MPAaBUIBHOE H3JIOKEHHE OTBETAa | U JIOTHMYECKH NPaBWIBHOE | UCIIOJIb30BAHUE HAY4YHOH | rpyOBIX omnooK; HU3KUH
Ha  BOIIPOCHI, 0e3yIpevHoe | M3JIOKEHHE OTBETa Ha BOIPOCHI, | TEPMHUHOJIOTHH, CTHIMCTUYECKOE | YPOBEHb KYJBTYPHI HCIIONHEHHS
BJIaJICHNE WHCTPYMEHTapUEM | YMEHHE JeNaTh OOOCHOBAaHHBIC | M JIOTMYECKOE M3JIOKECHUE OTBETA | 3aJaHWil;  HHU3KHH  ypOBEHb
y4eOHOM IOUCLUIUIMHBI, YMEHHUE | BBIBOIPDI; BJIAaJICHUE | HA BOIPOCHl, YMEHHE JenaTh | c(hOPMHUPOBAHHOCTH
ero 3(eKTUBHO UCIIOJIB30BaTh B | HHCTPYMEHTapUEM 1o | BEIBOABI  0€3  CYIIECTBEHHBIX | KOMITCTEHITHH.
MOCTaHOBKE HayY4HBIX U | TUCUUIUINHE, yMEHHE €ro | omuooK; BJIaJICHNE




MPAKTHUYCCKUX 3aaay,

BBIpaKCHHAS CITOCOOHOCTH
CaMOCTOATEIbHO W TBOPUYECKU
pemarb CIOXHbIEe HpOONEeMBl H
HECTaH/IapPTHBIE
CUTyallMW;II0JIHOE U TIIyOOKoe
YCBOECHHE OCHOBHOM u
JIOTIOJIHUTENIBHON  JINTEpaTyphl,
PEKOMEHIOBaHHOHN y4eOHOM
MpPOrpaMMOi 1O JUCUUIUIMHE;
yMEHHE  OpUEHTHpOBAaTbCA B
TEOPHSX, KOHIIETILIMSIX u
HaIpaBiIeHUSIX IUCHUIUIMHBI |
JlaBaTh UM KPUTHYECKYIO OLICHKY,
WCTIOJIB3YS HAYYHbIE TOCTIXKEHUS
JIPYTUX JWCLUIUINH; TBOpYECKas
caMmocTosiTenbHas pabora Ha
MIPaKTHYECKUX/CEMUHAPCKHX/
nabopaTopHBIX 3aHATHSAX,
aKTHBHOE Y4acTHE B I'DYMNIIOBBIX
00CYKIICHHSIX, BEICOKHI YPOBECHb
KYJBTYPBl UCIIOJIHEHUS 3a1aHHIA;
BBICOKUI YPOBEHB
c(hOpMUPOBAHHOCTH

KOMIIETEHIIUH.

HCIIONB30BaTh B TIOCTAHOBKE H
pelIeHun HayYHBIX u
po¢eCCHOHANBHBIX 3azay;
YCBOEHUE OCHOBHOM u
JIOTIOJIHUTENIBHOM  JIMTEpaTyphl,
PEKOMEHTOBaHHOM y4ueOHOU

MporpaMMoil  TI0  AUCIUILIAHE;

camocTosTenbHass pabota Ha
MPAaKTUIECKUX 3aHATHAX,
ydactue B IPYIIOBBIX

00CYKJICHHUSX, BBICOKUH YPOBEHb
KYJbTYpbl UCIIOJIHEHUS 3a/1aHUM;
CpeaHUN ypOBEHb KOMIIETEHIUH.

WHCTPYMEHTapHeM yueOHOM
JUCLUIUIMHBI,  yMEHHE  €ro
UCIOJB30BaTh B pELIEHUHU

THUIIOBBIX 3a4a4; YMCHHUC TI0Q

PYKOBOACTBOM  IIPEIOAaBaTeIsl
peuiatb CTAaHAAPTHLIC 3aJavu;
pabora

mpernojaaBarejid Ha IPAKTUYCCKUX

MoJi  PYKOBOACTBOM
3aHATHUSAX, NOMYCTUMBIA YPOBEHb
KYJIbTYpbl UCIIOJIHEHUS 3aJaHu;
JNOCTaTOYHBIHN MHUHUMAaIbHBIN

YPOBEHb KOMIIETEHIIUM.




4. COIEPXAHWE 3AJIAHUHM TEKYIIETO KOHTPOJIS

Bomnpocsl a5 onpoca

Tema 1. MaTpuusl. Onpeaeanrtenu.

Haiite onpeneneHue MaTpuIb.

[Iepeuncnure BUABI MaTpULL.

Kaxkue geiictBus Hag MaTpuLaMu MOKHO IPOU3BOIUTE.

HazoBure cBoiicTBa AeHCTBUI HaJ MaTPULAMU.

Haiite onpeaenenune onpenenuTens MaTpULIbl.

IlepeuncnuTte cBOMCTBA OMPEACIUTEIICH.

VYkaxute criocoObI BHIYUCICHHS OTPEACITUTEINS TPETHETO TOPSIIKA.
Maiite onpenencHre 0OpaTHON MaTPHIIBL.

[IpaBuno HaxoKIeHUS 00OpPaTHOW MaTPHITHL.

Tema 2. CucTeMbl JIMHEHHBIX YPaBHEHMIA.

[aiiTe onpeneneHue CUCTEMbI TUHEHHBIX YPAaBHEHUH.

Kakas cucrema sBnsercst coeMecTHoN? HecoBmecTHOI?

Uto Ha3BIBAaETCs PEIIEHUEM CHCTEMBI TMHEWHBIX YpaBHEHUN?

Kakwue neiicTBus HaZ ypaBHEHUSIMH CHCTEMBI JIMHEHHBIX YPaBHEHNH MOYKHO TTPOU3BOINUTH?
VYKaxuTe croco0bl pelieH s CUCTEM JIMHEHHBIX ypaBHEHUH.

Hazosure u 3anummure popmyisl Kpamepa. s kakux cucteM OHH IPUMEHSIOTCS?

Oransl Metofa ["aycca pemenus TMHEHHBIX cucTeM. I KakKuX CHCTeM pUMeEHseTcs?

Pemenwne cucrem MaTpUIHbIM METOAOM. I[J'IS[ KakKnx CUCTEM l'[pI/IMeHSICTCH?

Tema 3. BBeaenue B aHaJIU3.

Ilonstne IOoCJICA0BAaTCIIBHOCTH. Onpez[eneHI/Ie npeaciaa nmocjeA0BaTCIIbHOCTH.



[onstue dynkmun. CriocoObl 3aMaHws, 00JIaCTh ONPEICTICHIS.
Onpenenenue npenena GyHKIUN B TOUKE

Omnpenenenne npeaena GyHKIUU Ha OECKOHEYHOCTH.
beckoneuHsle npeaensl

Teopemsl o npenenax. HeonpeneneHHOCTH.

DKBHBaJIEHTHBIE OECKOHEYHO Majible (yHKIHU.

OmpeneneHue HEPEPHIBHONW (PYHKITHH.

«Apudmerrueckre» CBONCTBA HEMPEPHIBHBIX (yHKITH.

Tema 4. InddepennnanbHoe HcHHCTEHUE.

1. [Ipow3BoaHas PYHKITHH.

2. I'eomeTpuueckuii 1 GU3NUECKUA CMBICI TPOU3BOIHOM.

3. [pasuna nuddepeHmnrpopanus.

4, [Tpowu3BoaHAs CIOKHON (YyHKITHU.

5. [Ipon3BoaHbIE BRICIIMX MOPSIIKOB.

6. Huddepennman Gynxuuu. JuddepeHnnans BEICIIAX MTOPSIAKOB.

7. [TpumeneHne TPONU3BOTHON IS MICCIICIOBAHUS (VY HKITHH.

8. HccnenoBanue GpyHKIMM HA MOHOTOHHOCTh C IOMOIIBIO IPOU3BOIHOM.
9. HccnenoBanne GpyHKIMH Ha SKCTPEMYM € IOMOLIBIO TPOU3BOJHOM.

10. HUccnenoBanne QpyHKIMH Ha BHITYKJIOCTh BBEPX, BHH3, HAXOXKICHUE TOUYCK MEeperuda ¢ moMoIIbio
IIPOU3BOJIHOM.

Tema 5. UHTerpajibHOe McUHCIEHHE.

[onsiTre nepBooOpa3Hoil PpyHKIHY.

[NonsiTHEe HEeoNpeAETICHHOTO HHTETpaJIa.

OcHOBHBIE CBOHCTBA HEONPE/ICIICHHOTO HHTETpaa.
3amMeHa epeMeHHOH B HEONpeAeIeHHOM HHTETpae.

HHTCFpHpOBaHI/IG 110 4YacCTsIM B HCOIMPEACICHHOM UHTETpAJIC.



6. OmpeneneHHbI HHTETPAl M €T0 TEOMETPHICCKHUIA CMBICIT.

7. OCHOBHBIE CBOWMCTBA ONPENEICHHOI0 HHTErpaa.

8. ®opmyna Hetotona-Jlelioanma.

9. MeTo/1bl BEIYHCIICHUS ONIPEACTICHHBIX HHTETPAIOB

10. [IpuMeHeHne HHTETPAIOB K BEIYUCIICHHIO TUTOIIanel Guryp.
11. ITpunoxeHus oNpeneIeHHOrO UHTErpaa.

Tema 6. OcHOBHBIE NOHATHA KOMILIEKCHBIX YHCeJI.

1. @®opmbl 3aITCH KOMIUIEKCHOTO YHCIIa

2. Anrebpandeckast (hopMa 3amuCH KOMIUIEKCHOTO YUCITa

3. JleficTBuUS Ha YnCIaMU, 3aJaHHBIMU B aireOpandeckoi hopme.

4, Moynb 1 apryMeHT KOMILUIEKCHOTO YHUCIIA.

5. Tpuronomerpuyeckas | mokaszaresnbHas GOpMBI 3aIIFICH KOMIUIEKCHOTO YHCIIa
6. N3ob6pakeHre KOMIUIEKCHBIX YMCENl Ha KOMIIEKCHOHN TTIOCKOCTH.

7. Pemenne anredpandeckux ypaBHEHUH B KOMIUIEKCHBIX YHCTIax.

IIpakTnyeckue 3agaHus

Tema 1. MaTpuusl. Onpeneanresiu.

1. 3amaym Ha MATPHITHI.

2 0 -2 1 3 2
A=|1 3 4 |B=|-2 4 0

-1 5 1 0 1 3
Haiigure:

a) Mmatpuny 2A+3B, 6) Matpuiy A-B, B) Matpuiy A-B, T) onpenenuTens MaTpHIbl A, 1) MaTpuily B

2. BpImonHUTE apupMeTHIeCKre AeUCTBUS C MaTPULIAMHU:



(1 —2] (1 —4)
1) 3 -2 ;
3 5 5 0

2 0 8 2 10 3
3)[3 8 5[+2/0 4 -2
0 -4 7 5 2 -9

T

T

2 -1 -3 2 3
1 0 -1 0 -2
4)(—3 10 1) 13 1 10 -3 3

2 4 8 -1) \1

3. loxasars paBeHcTBO (AB)C=A(BC) mnsa marpm:

4 -2 6 — 1 4
1)A= , B= , C=
1 -3 3 2 -2 5

-3 21 2 10
2A=| 0 1 2|,B=[-3 1 4| C=
3 1 4 3 21

, 0 1 -1\
1 -1
4. Haiitu: 1)( J; 211 0 1
0 2
1 -1 0

5. BelUMCIUTD ONPEAETUTENN:

sina@  —cosa -1 i‘
1) . ; 2)| . ;
cosa Siha [
3 0 1
#Hlo -2 3|
1 1 -

6. Haittu oOpaTHyt0 MaTpuily AJs JaHHOW MaTpPUIIBL:

2 4 4 1 0
1) A:( 5) )B=|-2 -3 1
3 2 -1

Tema 2. CucTeMbl JIMHEHHBIX YPaBHEHMIA.

J

3 4 5
2)
-8 10 4

.
j—38
1

1
4 |;
-1

312
)0—1



1. PemmTe cucTteMy JMHEHHBIX YpaBHEHUN
2X, —3X, +X, =1
3%, +2X, —=3X, =-1

- X, +X,—-2X,=-4

a) metoaoMm ['aycca, ©) meromom Kpamepa, B) MeTomoM 00OpaTHOIH MaTpHUIIbL.

2. Pemmuts cuctemsr MeTogoM KpaMepa u MeTo0M 00paTHOM MaTpPHUIIHL:
10x+y+4z=1 X—-3y+2z2=19

a)yX—2y—7z=-3,b)4x+5y—-3z2=31
2X+y+52=0 X+7y—4z=31

3. Pemmuts cucTeMsl METOAOM Faycca:

10x+y+4z=1 5«—-3y+2z=19
a):X—2y—7z=-3,b)4x+5y—-3z=31
2X+y+5z2=0 X+7y—4z=31

Tema 3. BBeieHUe B aHAJIN3.

1. Briunciure MpeacibI HOCHCHOB&TCHLHOCTeﬁ

. N*+1 A o M | - 1 Erwﬂ
) hm—: 2) im——; 3 |'$—7; 4) hi .
) nso n—1 ) n> 2N+1 ) A3 ) L

2. Brruucnure npenens GyHKIUH

x?—7x+10 .m«/x—2—3 S Z B>

lim=——— gl 5 lirm———;
VT s PRI V<=2 a

5 ”msm2x+sm4xjﬂ) . o)?
x>0 3x wiﬁx




3 e
@Inngx +fx > m)hnKl+——J ped
e 22X+ 4 X x?4{L

Tema 4. InddepennnanbHoe HcHHCTeHUE.

1.Hatinute npou3BOIHYIO (PYHKIIUU:

sinx +1 x? —/x

f(x)=e"-sinx,6) F(X)=—"-—=,8) f(X)=—rxo",1) f(X)=e"".
a) f(x) ) T(x) COSX)() 7x ) f(x)=e

2.Haiigute npou3BoaHY0 (QYHKIIUU:

1) y:§—2\/;+cos3x—£2X
X

. 27 Y4
2 =sin| X—— |—ctg| X+ —
)y ( 3] g( 6)

3) y=[4x6—7x2+9x+%j
4)  y=(9x-1)° +5-x°
5) :(5—2x)3

(3x+7)*

3.Haiigure nuddepenunan GpyHKINM:
1) y=3x° +8x° +7x% —/3

2) y=—E+2\/;—ctg3x+5X
X

3) y= (— 2x7 +4x° - \/§x)4
4) y=(8x—-7)> ++9-3x

(4x—-9)*
(3-5x)3

4.HaiiTu uHTEpBaJbl BO3pacTaHU U YObIBaHUS (PYHKIIUH:

flz)=z+e".

5 y=



5.Haiitu sxcTpeMyMbl QyHKLUI:

flz) =a* -3z +1.

y= et —4z+5

y =z —arctgz.

6. HaliTi nHTEpBaIIBI BBITYKIOCTH U TOUKH Mepernoa:

fz) =e"

y=z"—-10z% + 7z - 9.

Y = COSZ.

Tema 5. UHTerpajibHOe McUHCIEHHE.

1. Berancnurh HeOHpC,Z[CJICHHLIﬁ HUHTCIrpal:

a)I (5x3—2x2+3x—8)dx 6)'[ (x5+xi2 41 jdx B).[ Lmdx

2x

in 2x 4+cos’ x
dx, St dx , —d
2 I COS X e)J. cos® x o )K)'..

2. Beraucnurh HeOHpeZ[eJ'ICHHLIﬁ HUHTErpaJl ¢ IOMOMUIbIO MMOACTAHOBKH WX UHTECTPUPOBAHUA 110 YACTAM

a) I(2x +1)*x*dx, 6) J.(l+x )x*dx B). J. x cos 3xdx r)I (x—1)e* dx )J. In XdX,

21 3
¢) Ieﬁdz ) j\/cosxsin xdx , 3) j In xdx, u) I@ dx, x) I(Zx +1) sin 5xdx



3. BBIUMCIUTH ONIpeeIeHHbIN HHTeTpall:

D) f[(3 - 2% dx;

) fon(l + sin’x) dx.

x) | 3SINX CcOSX dX

o t— w3

) ,[3)( —x+3

4. Haiitn mnomans QUrypbl, orpaHUuCHHON JTMHUSIMH:

V=< > EE

5. Haitnure momanb GUTypsl, OrpaHUYEHHON JIMHUSMU:

y=x?+2,y=2x+10,y=0,x=0.

Tema 6. OcHOBHBIE TOHATHA KOMILIEKCHBIX YHCeJ.

Z . .
1. Haiimure —, ecmm 2, =3 +1i, z, =2 —8i
Z2

2. Haiigure Mmoaynb k4. Z=-2+ 2./3i

3. Haiigure z, - z,, ecnm z, =6—2i, z, =3 —4i



4. VI300pa3uTe 4nuciio Ha KOMIUIEKCHOM
IUIOCKOCTH Z =2 + 4i

5. Beramcnmre:  (—5X + 4y2i) - (5x — 4y?i)
6. Paznoxxure Ha MHOXUTEIIN:

a) x? +1;6) 25x° +9y°

7. Pemnre ypaBHeHUs:

a) x> +x+1=0;6) x> +2x+2=0

8. BBINIOJIHUTG YMHOXEHUE, ICJICHUE U

z

2 3
BO3BEJICHHE B CTeNeHb K.4. (Z; - Z,,—,Z; ,Z,")

1
z 2
, €CIIH

570 .. 5x¢
a) z, =C0S— +1sin —,
3

T . . T

Z, =2(COS— +1Sin —
2 =2( 3 3)

A
i

iZ il
0)z,=e°,2z, =e°

9. 3anumuTe B TPUTOHOMETPUIECKOU U
MoKa3areiabHON hopMe K.4.

) 2=/3+i;6) z=-1+i

Tunosble 3a1aHust VI KOHTPOJIbHOI padoThI

Tema 1. MaTpuusl. Onpeneanren.

Bapwuanr 1

1) JlaHbl MaTPUIIBI

-3 21 2 10
A= 0 1 2| B=(-3 1 4

3 1 4 3 21

Haiitu: a) matpuny 3A-2B, 6) matpury 2A+B, B) Matpuity A-B, r) matpuiy AT, 1) matpuiy B
1



2) BBI4HCINTH OMPEIETUTENb

3 -2 1
1 6 0
-1 0 2

a) [0 MPABUJITY TPEYTOJbHUKOB; 0) C MOMOLIbIO aNTre0panvyeckux JOMOIHEHHUH.

Bapuanr 2

1) JlaHbI MaTPHIIBI

3 -2 1 2 10
A=0 1 3|, B=|-3 1 2
-1 2 4 -2 01

Haiitu: a) matpuny 2A+3B, 6) matpuny A-3B, B) matpuiry B-A, r) matpuity BT, 1) matpuiy A°
1

2) BprauciIuTh OnpenenuTesb

3 -2 1
1 6 0
-1 0 2

a) 10 MPaBUITy TPEYTOJIBLHUKOB; 0) C TOMOIIBIO aNTeOpandecKux TOTMOTHEHHH.

Tema 2. CucreMbl JIMHEHHBIX YPaBHEHHIA.

Bapuanr 1

Pemnts cucremy
a) metosioM Kpamepa
0) metogom ["aycca

2X-y+2=-3

X+2y—-2z=1

3X-y+3z=2
Bapuant 2

Pewmnts cucremy

a) metosioM Kpamepa

0) metogom ["aycca
X—2y+z=-1
2X—-y+2z=3
oX+y+z=1



Tema 3. BBenenue B aHajIus.

Bapuanr 1

BoruncnuTh nipenen GpyHKInm:
, x*—9
x=3 x° —8x+15

2. Bwruucauts npenen GpyHKIwM:
li X+5

1m
x=23x —6

3. Bwruucauts npenen GpyHKIIM:
. sinl17x
lim——

x=0sinl12x

4. BeraucauTh npeaen GyHKIm:

lim[l +Z ]3

X—poo x .

Bapwuanr 2

Breruncnuts npenen QyHKIUN:
. X +x-20

=4 x° —16

2. Bepruaucnute npenen GyHKINH:

. 3x+6
lim——
x=22x—4

3. Beruaucnute npenen GyHKINH:
sin 7x

m .
x=0s5in13x

4. BpraucauTh npeaen QyHKITm:

lim[l +12 ]4
X—poo x

Tema 4. [IuddepeHnuaibHoe HCHUCTEHUE.
Bapuanr 1

1.Haiitu npou3BoHy10 QYHKIUH



y= sin‘3(4x3 - 2)

2.Haiitu mpou3BOAHYIO TPETHETO MOPSIIKA (PYHKITUH
y =3x"* + cos5x
3.Haiite muddepernman GpyHKIIAN

y= gsinx
4. WccnenoBaTh (GyHKINIO Ha DKCTPEMYM
f(x)=—x>+3x-2

5.WccnenoBarh (pyHKIHIO HA BRITYKIOCTh M HAUTH €€ TOUKH Iepernda

Bapuant 2
Haiitn mpon3BoaHyto QyHKIHH
y = cos*(6x? +9)
2.HaiiTn mpon3BOAHYIO TPETHETO NOPSIIKA PYHKIUH
y = 2x° —sin 3x
3.Haiitn nuddepenunan GyHKIun
y =sin3"
4.MccnenoBath GyHKLHUIO HA S3KCTPEMYM
f(x)=x*+3x+2

5.HccnenoBath pyHKIMIO Ha BBITYKIOCTh M HAITH ee TOUYKH Iepernda

Tema S. UnTerpajibHoOe HCYHCIEHHE.

Bapuanr 1

1. Beruncnurh HeOHpeI[eJ'IeHHBIﬁ HUHTCIrpal:



a) J. (4x3 —6x° —4x+l)dx

6)I (i/x_2+\/;)dx B)I @dx

2xdx
r I R ) I cos Sxdx

0 J‘ dx

3sin? x

) J~ In x3dx

3) I (9 —2x° )4 x> dx
2. Pemuts 3amauy:

YpaBHEHHE CKOPOCTH ABIKYIIEHCS Touku umeeT Bua V = 2t — 3. HaliTu ypaBHEeHHE NBUKCHHS TOUKH,
€CJIM K MOMEHTY Hadajia OTCYeTa OHA MPOIUIa MyTh 6 M.

j- —x+4d j.(3x+1)4dx
0 0

3.BbIUMCIUTD ONpeaeNiCHHbIH HHTErpal: a)

’6)

4.BBIYUCIUTS, IPEIBAPUTEIHHO C/IeJIaB PUCYHOK, IUIOMAAb (PUTYPBI, OTpaHUYEHHON JTHHUASMU:
2
y=-x"+1, y=0, x=-1, x=1

Bapuant 2

1. Beranciaute HeonpeneIeHHbIN HHTETPaJT:

a) j(4x3 —15x% +14x —3)dx

3
6)_[(3\/x_5—2\/;+4)dx B)J.x +1dx
X

dx

2 J‘Sin 2x

r)J.x +2 sin x

e)jcos x+3dx

COS X

xK) szexdx



3) (4t +5)
2. Pemutsk 3amauy:

CKkopocTh Tena 3a1aHa ypaBHenueM V = 6t° + 1. HaiiTu ypaBHeHue JBIDKEHHUS, €CIH 32
Bpemst t = 3¢ Teno nponwio nyth S = 60 M.

j-(4x2 +x—3]dx j’-(Zx—l)de

3.BeIUnCAUTh ONpeAeNeHHbIN HHTerpal: a) °© ,0)

4 BBIYUCINTD, IPEBAPUTEIBHO CIETAB PUCYHOK, TUIOMIA(b (PUT'YPBI, OTPAHHYCHHOM JTHHUSIMH:
y=—x"+4, y=0, x=-2, x=2

Tema 6. OcHOBHBIE OHATHS KOMILIEKCHBIX YHCEJI.

Bapuant 1

1. HaliquTe neHCTBUTENBHYIO YaCTh KOMIUIEKCHOTO YHCIIa, €CIIH:

1+1i
z=1—1 +(3+2-i)-(2-0).

2. Haiinure cymmy Ltz y NIPOU3BEACHUE L2y , €CJIH z, =5+4di 22 = —2+3i .

. _ a2 .15
3. CTeneH» MHUMOI enuHuIbl. Berucure: 2 =607 +417

4. Hafl,[[HTe MOAYJIb KOMIIJICKCHOI'O YHCJia 5 5

5. IlpencraBbTe B anreOpanveckoit popmMe KOMILIEKCHOE YHCIIO

2r .. 2%
z =4 cos— +isin—
3 3

Bapuant 2
1. Haliaure nelicTBUTENHHYO YaCTh KOMIUIEKCHOTO Yncia, eciu: z=(5+9-1)-(1+i)— 9 —-3-1.

Z,

. Z,—Z zZ z,=1+i z,=1—i
2. Haiimute pa3sHocts 2 ! yyactHoe ~ ! ,ecim ! , 2 .

3. ITocTpoiiTe KOMIUIEKCHOE YUCIIO B BUJE BEKTOPA z=3+2i .
zZ= \/5 —1i

4. IlpencraBpTe B TPUTOHOMETPUUECKOH (popMe KOMILIEKCHOE YHCIIO

5. IIpencraBbTe B anredpandeckoit popMe KOMILIEKCHOE YHCIIO



27T ..
z=2| cos—+isin—
3 3

RROoOo~NO~WNE

26.

217.
28.

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

27

BOl'lpOCbI AJIs OK3aMeHa:

OKOHOMHMKO-MaTeMaTU4ECKUE METOIbI. MaTpUuHbIe MOJEIIH.

Marpuiibl ¥ 1€MCTBUS HAJ HUMU.

Omnpenenurenu Matpull. OnpeneseHue u cnocoobl HaxoxaeHus. CBOWCTBA ONpeenuTeNei.
OO6parnas maTpuIia.

Cucremsbl TUHENHBIX ypaBHEHUNH. COBMECTHBIE U HECOBMECTHBIE CUCTEMBI.

Pemenne cucrem nuHelHbIX ypaBHeHnH MeTogoM Kpamepa.

Pemenue cucrem nMHENHBIX YpaBHEHU MeTOAOM ['aycca.

Pemenue cucrem JIMHENHBIX YpaBHEHUI METOAOM OOpaTHOM MaTpHUIIBL.
[TocnenoBarensHocTH. [Ipenen nmocienoBaTeabHOCTH.

Oyukiuu. CriocoObl 3a1aHus, 001aCTh ONPEEIICHUS.

[Ipenen ¢pyHkyu B TOuke U Ha OECKOHEYHOCTU. beckoHeuHbIe MpeIebl

Teopemsl 0 npenenax. HeonpeneneHHOCTH.

DKBUBAJICHTHbIE 0ECKOHEYHO Malible (PYHKIIUU.

[IpouzBonnas ¢pynkuuu. [Ipasuna nuddepeHupoBanus.

[Tpoun3BoHas CIIOKHOHN (YHKIIUH.

[Ipon3BoiHBIE BBICIINX MOPSAKOB.

Hudbdepennman dynkmun. (uddepermpmanbl BEICIIHX MTOPSIIKOB.

[IpumMeHeHne TPON3BOTHOM AJIsl HCCIIeIOBAHUS ()yHKITHIA.

[TepBooOpasnas pynkuuu. HeonpeneneHHbli HHTETpaJl.

OcHOBHBIE CBOMCTBA HEONIPEIEIEHHOTO HHTErpaa.

OcHOBHBIE METOJIbI MHTETPUPOBAHUS (3aMEHa MEPEMEHHON U HHTETPUPOBAHHE 10 YACTSIM).
OmnpeneneHHblil MHTErpaj U €ro reOMeTPUUECKUN CMBICI.

OcHOBHBIE CBOICTBA onpeneneHHoro naTerpana. ®opmyna Herotona-JleliOnuna.
[IpuioxxeHus onpeesieHHOro NHTerpasa.

[TonsiTHe KOMITTIEKCHOTO yncia. Anredpandeckas ¢popma 3anucu. J{eficTBus Hal Yrcnamu,
3aJJaHHBIMH B anrebpanyeckoi hopme.

Monynb 1 apryMeHT KOMIUIEKCHOTO yucia. Tpuronomerpudeckas v nokasareabHasi (OpMbI
KOMIUIEKCHBIX YHCEIL.

N306pakeHne KOMIIEKCHBIX YHCEN Ha KOMITJIEKCHOM MIOCKOCTH.

Pemenune anrebpandeckux ypaBHEHHI B KOMIICKCHBIX YHCTIaX.



