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1. Mecrto nucuuniauabl B crpykrype OIIOII

Jucuumumza b1.B.04 «JIuneiinas anre6pa» OTHOCHTCS K 4acTH, GOPMHUPYEMON ydyacTHUKaMH 0Opa-
3oBarenbHbIX OoTHOIeHuH, OIIOII mo nanpasnenuto 09.03.03 [Npuknannas uHGopmMaTHKa, HAIPaBIIEH-
HocTh (npo¢mis) [puxiaanas nHGOpPMATHUKA B YIPABICHUN IPOU3BOJCTBOM, OPHEHTHUPOBAHA HA IOATO-
TOBKY BBIITYCKHUKOB K PEHICHHUIO POEKTHOTO THIA 334 MPO(eCcCHOHANBHOM NesTeIbHOCTH U YaCTUYHOE
dbopmupoBanue kommnereHmmii [TK-1, YK-1.

2. Ilnanupyembie pe3y/bTaThl 00y4eHHs MO AUCHUIIMHE, COOTHECEHHbIE ¢ MJIAHNPYEMbIMH
pe3yJabTaTaMH 0CBOeHHsI 00pa30BaTeJIbHOM NMporpaMMbl (KOMIETEHIIMAMM U HHIMKATOPAMH J0CTH-
JKEeHHSI KOMIIETEHIIHI )

DopMupyembie

Ilianupyemble pe3yJbTaThl 00y4eHHsI N0 JUCHHUILTHHE (MOIYJII0), B COOTBET-
CTBHU C HHANUKATOPOM JIOCTH;KEHHUsI KOMIIeTeHIINI

UCK, KpHUTHYE-
CKHIl aHaln3 "
cuHTe3 HMHGOP-
MaIy, TMpuUMe-
HATH  CHCTEM-
HBIU IMOIXOM IS
pereHus Io-
CTaBJICHHBIX 3a-
Iaq

HUsL WHpOpMaLuH,
METOAUKH CHUCTEM-
HOTO TMOJXOJa IS
peweHust mpodec-
CHOHAJIbHBIX 3a/1a4.

MPAKTUKU PEIICHUsI CUCTEM JTHHEWHBIX anreOpande-
CKHX YPaBHEHUH W Pa3IMYHbBIX MPWIOKEHUIN JTUHEH-
HO# ayreOpbl B 9KOHOMHKE

YMeTh IPUMEHSATh METO bl TMHSHHOU alreOphl U MO-
JEIUPOBAHUSA, TEOPETUUECKOTO U DKCIECPUMEHTAIb-
HOTO HWCCIIEJIOBAHUS NJISl PEIIeHUS SKOHOMHUYECKHX
3amad;

Bnaners HaBbIKaMU PUMEHEHUSI COBPEMEHHOTO Ma-
TEMaTHYECKOTO MHCTPYMEHTApHS ISl PEHICHHUS KO-
HOMHYECKUX 3af[ad; METOIWKON TOCTPOEHUs, aHa-
JW3a ¥ MPUMEHEHUS MaTeMaTUYECKUX MOJENeH I
OILICHKU COCTOSIHMSI, U MPOTHO3a PAa3BUTHUS SKOHOMHU-
YEeCKUX SBJICHUH U TPOIIECCOB.

HNnaukatop noctu- HaumenoBaHue
KOMITETeHI[UH
JKEHHSI KOMIIeTeH- OLIEHOYHOI'0
(xop, conepxaHue PesyabTaTsl 00yueHus
107071 CcpeacTBa
KOMHCTCHHI/II/I) mo JUCHUIIJINHE
(kox, conepkaHue
HHMKATOPa)
VK-1 VK-1.1. 3Haer | 3HaTh OCHOBHBIC TOJOXCHHS MATPUYHON anreOphl, | HOKIambl, Te-
CnocobeH ocy- | IpUHIMIBI  cOOpa, | TEOPUH ONPEICTUTENICH, THHESHHOTO MTPOCTPAHCTBA U | CTHI, IPaKTH-
IECTBIATh TO- | 0TOOpa W 0000IIe- | ero CBOWCTB, TUHEHHBIX NIPEOOpa30BaHUMN, TCOPHH U | YSCKHE  3ajia-

HUsI, codeceno-
BaHUE,  KOH-
TpoJIbHAs pa-
oota

VYK-1.2. Ymeer aHa-
JU3UPOBATH W CH-
CTEeMAaTH3UPOBATh
pasHOPOJHBIC JIaH-
HBIC, OIICHUBATH 3(-
(hEeKTUBHOCTH TIPO-
Heayp aHajau3a mpo-
OeM W TPUHATHSL
peleHuii B mpodec-
CUOHAJIBHON  Jes-
TEJILHOCTH.

3HaTh MPUHIUIIBI PEIICHUS CTAaHAAPTHBIX 33714 TIPO-
(hecCHOHANBHON JEATETLHOCTH C YYETOM OCHOBHBIX
TpeOOBaHUI MATPUIHOHN aNTeOpPhl, TCOPUH OTIPEACITH-
TeJlel, TMHEHHOTO MIPOCTPAHCTBA U €T0 CBOMCTB, JIM-
HEHHBIX MPe0Opa30BaHuil, TCOPUH U TIPAKTUKH PeIie-
HUS CUCTEM JIMHEHHBIX allreOpandecKuX YpaBHCHUN U
Pa3TMYHBIX TPHIIOKCHUH JTHHEHHON anreOphl B 3KO-
HOMHKE

YMeTh pa3zpaboraTs TpeOOBaHHS TPUMEHSITH METO/TBI
JUHEHHON anreOpsl M MOAEITHUPOBAHMS, TEOpPETHIC-
CKOTO M 9KCIIEPUMEHTAILHOTO UCCIIEOBAHUS IS Pe-
IICHHS CTaHIAAPTHBIX 33724 MPOo(EeCCUOHANTBHON Aes-
TEIbHOCTH

Bragets HaBbIKaM# TOA0Opa M MCIIOJIB30BAHUS TIPO-
rPAaMMHO-TEXHUUYECKUX CPEACTB JUIsl PEILICHUS CTaH-
JAPTHBIX 33724 C yYETOM OCHOBHBIX TPEOOBaHUIT Me-
TOJIOB JIMHEHHOH anreOphI

JOKJanbl, Te-
CTBI, TIPAKTH-
yecKHue 3aja-
HHS

VYK-1.3. Bnageer
HABBIKAMH Hay4-
HOTO TIOMCKA U
MpaKTU4YECKOH pa-

3HaATh MPUHIMIBI TOATOTOBKH 0030pOB, aHHOTAITUH,
cocTaBlieHHs pedepaToB, HAyYHBIX TOKIAI0B, MyOIu-
Kauuii, 1 oubnuorpaduu Mo Hay4YHO-HCCIIE0BATEIb-
CKOIl paboTe ¢ ydyeToM TpeOOBaHM JIMHEWHOW ajl-
reOpel

JOKJanbl, Te-
CTBI, TIPAKTH-
yecKkHue 3aja-
HHS




00TBI ¢ HHPOpMa-
IIHOHHBIMH UCTOY-
HHUKaMH; METOJIaMU
NPUHATHS pellie-
HUIL.

YMeTh HCIONB30BaTh OCHOBBI JIMHEWHOW anreOpsbl
TIPU TIOATOTOBKE 0030pOB, aHHOTAIIMK, COCTABIICHUS
pedeparoB, Hay4YHBIX JOKJIAI0B, MyOIUKaui, 1 61o-
nuorpaduu Mo HayYHO-UCCIIC0BATENBCKON paboTe
Bnamerr HaBBIKAMHM MCIIOJB30BaHUS METOJOB U
CpencTB oOecTeueHnsl JIMHEHHOHN anreOphl TPy TO/I-
TOTOBKE 0030pOB, aHHOTAIWIA, COCTaBJICHUs pedepa-
TOB, HAYYHBIX JIOKJIAJIOB, ITyOTUKAIUi, 1 OuOIHorpa-
(huu 1Mo HAYIHO-UCCIIeI0OBATEILCKOM padoTe

IK-1
CriocoOHOCTh
MPOBOJIUTE  00-
CIIETOBaHHUE Op-
raHnu3aInuM, BEI-
SIBISIT ~ UHGOP-
MAaI[MOHHBIE TI0-
TpeOHOCTH
ITOJIL30BaTEIIEH,
dhopmMupoBaTh
TpebOBaHUSI K
UH(QOPMAIOH-
HOM1 cucteme

IIK-1.1. 3naeT me-
TOJIUKY TIPOBEICHUS
obcrenoBaHus op-
TaHU3AIUH U BBISB-
neHust nHQOopMaIu-
OHHBIX TOTPEOHO-
CTel Mmojab30BaTe-
nen

3HaTh ONMHMCaHUE MPUKIATHBIX MPOIECCOB W MHGOP-
MAaIMOHHOTO 00ECIICUCHUS PEIICHUS IPUKIIATHBIX 3a-
Jlad, MCIOJB3YIOIMINX OCHOBBI MaTPUYHOU aireOpsl,
TEOPUHN OMpeeNuTeNei, TCOPHUH M MPAKTHKHU perie-
HUS CCTEM JIMHEHHBIX aNreOpandecKuX ypaBHCHHIA.

YMeTh UCTIONTB30BaTh B MPAKTHUECKOU ACATETHHOCTH
CYIIIECTBYIOIINE METO B IMHEHHOM anreOpsI B chepe
MH(GOPMAITMOHHBIX CUCTEM M HH(POPMAIIMOHHBIX TEX-
HOJIOTUI

Brnagetr HaBBIKaMu COOMIOZCHHUS HOPM U TIPaBHI,
CYIIECTBYIOIINX B BUPTYaJIbHOU Cpelie

TECTHI, TIpaK-
THYCCKUE 3a-
JaHusg,  KOH-

TpOJbHAsL pa-
oora

TIK-1.2 Ymeert BbI-
SIBIISITH MHPOpMa-
ITMOHHBIC TTOTPEO-
HOCTH T0JIb30BaTe-
neit, GopMHUPOBATH
TpeOOBaHUS K UH-
(hopMaIMoOHHOM CH-
cTeMe

3HaTh cTaHmapThl 0QOPMIICHHS TEXHHYECKOH JOKY-
MEHTAIIH C YI€TOM OCHOB JINHEHHOM anreOpbl
YMeTh HCTIONIB30BaTh CTAHAAPTHI OGOPMIICHHS TEX-
HUYECKOH JOKYMEHTALMM Ha pPa3lIM4YHBIX CTaIMsIX
KHU3HEHHOTO LWKJIa HH(OPMALMOHHOW CHUCTEMBI C
Y9IETOM OCHOB JIMHEHHOM aNTeOphI

Brnaners HaBbIKaMHM HCIIOJIB30BAHUS UHCTPYMEHTOB
JUHEHHON anreOpbl MpH pa3paboTKe TeXHUYECKON
JIOKYMEHTalluu

TECTBI, IpaK-
THYECKHE 3a-
JaHus,  KOH-

TpOJbHAsL pa-
oora

IIK-1.3 Bnaneer
METOJIUKOM 00cIe-
JIOBAaHUS OpraHn3a-
[[H U BBISBICHUS
UHGOPMAITHOHHBIX
MOTpeOHOCTEH
MOJIb30BaTeNei

3HaTh OCHOBHBIE MHCTPYMEHTHI JTMHEHHOMW anreOpbl
P COCTABJICHUM TEXHUYECKOU JOKYMEHTAIIUN
YMeTb NpUMEHSITh METOJIBI M CPEJICTBA IMHEUHOM a-
reOphl Ha pa3TUIHBIX dTaIax Ku3HEeHHOTOo mukia MC
Bnagets mMeTogamu u cpeacTBamMu oOecriedeHus oc-
HOB JIMHEWHOHN anreOphl Ha Pa3IMYHBIX dTAax JKh3-
HEHHOTO [TUKJIa UH(POPMAIIMOHHOW CUCTEMBI

TECTHPOBAHME,
MPaKTHYCCKUE
3a1aHusl, KOH-
TpoJIbHAst pa-
6oTta

3. CrpyKTypa U coJep:kaHue TUCHUTIITUHBI

3.1 TpynoeMKOCTb TUCIHHIJIMHBI

0YHO-320YHAS
¢opma o0yuenus

O01mas TpyI0eMKOCTh 43ET
YacoB no yaeOHOMY TIIaHy 144
B TOM YHCIIE
ayIUTOPHBIC 3aHATHsI (KOHTAKTHAs paboTa): 22
- 3aHATHUSA JEKIIUOHHOTO TUIIA 12
- 3aHITHA CEMUHAPCKOTO THTIA 8
- KCP 2
camocTosTelbHas paboTa 86
IIpomexyTOodHAsT aTTeCTaIus — dK3aMeH 36

3.2. ConepxaHue TUCUMILTHHBI
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Tema 1. MaTpuIlsl ¥ OTIpeACTUTENN 21 2 1 3 18
Tema 2. CucTeMBbl JMHEWHBIX ypaBHE-
. 22 3 2 5 17
HUi
Tema 3. DneMeHTHI BEKTOPHOH aJi-
-oP 22 3 2 5 17
reOphl ¥ AHAJTMTHYECKOM reOMeTpUr
Tewma 4. JInnelinsie MpeoOpa3oBaHus
peodp 21 2 2 4 17
1 KBaJApaTHIHbIC HOPMBI
Tema 5. KomIutekcHbIe yncia 20 2 1 3 17
KCP 2 2
KonTtponsb - 3x3ameH 36
Hroro 144 12 8 22 86

Conepxxanue pa3ieioB AUCHUNIHHBI

Tema 1. Martpuiis! u onpeneauTenu

Onpenenennie matpullbl. PaBenctso Marpui. Cymma marpuil. [IpousBeneHue Matpuilbl Ha YUCTO.
YMHo)eHue 1Byx Marpull. CBolicTBa MaTpUUHBIX onepanuil. Onpenenurens KBaapaTHONH MaTpuLbl. CBOM-
CTBa MEPECTAaHOBOK M3 N 3JeMeHTOB. [lecsATh CBOICTB onpenenuteneid. Teopema 00 YMHOKEHUU OIpeIe-
nuteneil. Teopema 006 oOpaTHOM MaTpuile. JInHelHAs KOMOMHAITUS CTPOK (CTOIOIOB) MaTpHIlhL. JIMHEHAsS
3aBUCUMOCTh U HE3aBUCHUMOCTh CTPOK (CTOJIOIOB) MaTpHULbL. DJIeMEHTapHbIE IPe0Opa30BaHUS MATPUIIBL.
CBoiicTBa MaTpHIl, MOJYYCHHBIX C MOMOIIBIO JIEMEHTAPHBIX MpeoOpa3oBaHuii. Haxoxmenne oOpaTHOH
MaTpHIIBI IIPH TIOMOIIH 3JIEMEHTAPHBIX NpeodpazoBaHuid. Panr marpuibl u ero cBoiictBa. Teopema o 6a-
3UCHOM MMHOpE.

Beruucnenue panra marpuibl. Kputepuil mMHEHHON 3aBUCHMOCTH CTPOK (CTOJIOIIOB) KBaapaTHOU
Matpuilbl. OnpeseneHne TMHEHHON 3aBUCUMOCTH CTPOK (CTOJIOIOB) MATPHUIIBI C IIOMOIIIBIO JIEMEHTAPHBIX
npeoOpa3oBanuii. Micronap3oBaHWE MaTPHIL B PELICHUN SKOHOMUYECKHX 3a/1a4.

Tema 2. CucteMsl JINHEHHBIX ypaBHEHUI

OCHOBHBIE MOHATHSI. DKOHOMUYECKHE MPUMEPHI CUCTEM JIMHEHHBIX YpaBHEHUH. ['eoMeTpuueckuii
CMBICJI JIMHEMHBIX ypaBHEHUN. MaTpuyHas 3alich CUCTEMBI JIMHEWHBIX YpaBHEHUN. JIMHEWHbIE MaTpUU-
Hble ypaBHEHUsA. PemieHue cucteMbl. DKBUBAICHTHBIE CUCTEMbl ypaBHEHH. PellleHre HEeBBIPOKIECHHBIX
nuHelHbIX cucteM. @opmynsl Kpamepa. Teopema Kponekepa-Kanennu. Pemenne npon3BobHbIX JIMHEN-
HbIX cucTteM. CUCTeMBbI OJJHOPOIHBIX JIMHEHHBIX ypaBHEeHH. DyH1aMeHTaIbHas CUCTEMA PELICHHUI U €€



HaxoxJeHue. ToYHble U UTEPALMOHHBIE YUCIEHHBIE METOIBI PELIEHUS] JIMHENHBIX cucteM. Meron ["aycca
u meto JKopaano-I'aycca.

Tema 3. DeMeHTHI BEKTOPHOH anreOpsl M aHATUTHIECKON TeOMETPHH

Onpenenenne (GpUKCUPOBAHHBIX M CBOOOIHBIX BEKTOPOB. JIMHEHHbIE Omeparuy HaJ BEKTOPAMHU:
CyMMa M Pa3HOCTh BEKTOPOB, YMHOXKE€HHE BEKTOpa Ha uKcyio. CBOMCTBA JIMHEHHBIX onepanuid. JInneitnas
KOMOUHAIMs BeKTOPOB. JIMHEHast 3aBUCMMOCTbh M HE3aBHCHMOCTh BEKTOPOB. ba3uc Ha MIOCKOCTH U B
npoctpanctBe. Koopaunarel Bektopa. [Ipoeknns BekTopa Ha OCh, CBOMCTBA MpOoeKIuid. OpTOTOHAIBHBIN
(mexaproBbiif) 6a3zuc. CucremMa KOOpAMHAT HA IUIOCKOCTH M B mpoctpaHcTBe. Koopaunarel Touku. dop-
MyJia PacCTOSIHMS B KoopauHartax. [lepeHoc u moBopoT cuctemsl KoopauHat. dopmyna neineHust oTpe3ka
B 33JIaHHOM OTHOILIEHUH.

Ornpenenenne ckaIpHOro npousBeaeHus. CBOWCTBA CKAISIPHOIO IPOU3BEACHUS U X IPUMEHEHUE.
BripakeHue ckaasipHOrO IPOU3BENEHNUS YePE3 I€KapTOBBI KOOPAUHATHI BEKTOpOB. Hampasisromue kocu-
HYCBI BEKTODA.

BexTopHoe nmpon3BeieHHE ABYX BEKTOPOB U €r0 CBOWCTBA. BhIpajkeHNEe BEKTOPHOTO MPOU3BEACHUS
B JIEKapTOBBIX KoopanHarax. OnpeaeneHne IIOMAIN MapauieorpaMMa U TUIOMAAN TPEYroJbHUKA C TO-
MOILbIO BEKTOPHOTO IPOU3BEIACHMUS.

BektopHo-CkalisipHOE (CMEIIaHHOE) MPOU3BEACHUE TPEX BEKTOPOB M €ro CBOMCTBa. BripaxkeHue
CMELIaHHOTO MPOU3BEICHHS B JEKapTOBBIX KoopauHatax. OnpezencHue o0beMa napajieNenurnesa u TeT-
pasapa.

Anrebpanueckue JMHUU 1-TO mopsaka. YpaBHEHHE MPSIMOil ¢ yrioBeIM ko3 dunmentom. Oburee
ypaBHeHHUe TpsiMoil. ['eomeTpuueckuii cMbICT KO3(PGUIIMEHTOB MPSIMON. YTOJI MKy MPSMBIMU. Y CIIOBHE
MapaJUIEIbHOCTH U IEPIICHAUKYIIIPHOCTH NPAMBIX. ITydok npsiMbIX. Y paBHEHME IPAMOH, IPOXOASAIICH de-
pe3 aBe Touku. [lapamerprnueckue ypaBHeHus npssMoi. KaHoHn4eckne ypaBHEHHUsI, ypaBHEHHUE B OTPE3Kax,
BEKTOPHOE U HOPMAJIbHOE YPABHEHMSI. YTOJ MEKIY IPSIMBIMU. PaccTOsiHNE OT TOUKH 10 MPSIMOM.

OO11iee 1 BEKTOPHOE YpaBHEHHE IUIOCKOCTH. Y paBHEHHUE IJIOCKOCTH B OTPE3KaxX U CBSI3KA IUIOCKO-
creil. Touka nepecedeHust 3-X MIOCKOCTENW. Y paBHEHHE INIOCKOCTH, TPOXOALIEH Yepe3 TpU TOUKU. YTOI
MEepeCcevyeHmsl ABYX IUIOCKOCTEH, yCIOBUE MAPAJUIEIbHOCTH W MEPHEHIUKYISIPHOCTH IIOCKOCTEH. Bek-
TOPHO-IIAPAMETPUYECKOE U KAaHOHMYECKOE YpaBHEHHE MTPSIMON B IpocTpaHcTBe. [IpsimMas kak nepeceueHue
JIBYX TJIOCKOCTEU. YTOJ MepecedeHus NPsIMbIX. YTOI MEXIY NPSIMOM U TIIOCKOCTHIO.

Kpussie BToporo nopsiika 1 ©X KAHOHMYECKUE YpaBHEHUS. DKCLIEHTPUCUTET JLTUIICA U TULIEPOOJIBI.
CaoiicTBa 3JuIIca, TUIIEpOoJIbl U mapabosbl. O01ee ypaBHEHHE KPUBOI BTOpOro nopsiaka. OnpeneneHue
BHJIa KPUBOM 110 MHBAPUAHTAM.

[ToBepxHOCTH BTOpOTrO NOpsiaKa. BeIBoA ypaBHEHHUs IOBEPXHOCTH BpaleHus. KaHoHnueckue ypas-
HEHMSI IIMIIMHIPOB (3JUTMIITUYECKOT0, TUIepOoInyeckoro, napadbonnyeckoro). Kanonnueckoe ypaBHeHUe
kKoHyca. KaHoHndeckoe ypaBHeHHE 3JUIMNTHYECKOro napabonouna. KaHoHnueckue ypaBHEHHsI OJHOIIO-
JIOCTHOTO M JABYXIIOJIOCTHOTO TUINEPOOJIOUAOB. YpaBHEHHE runepoonnyeckoro napadonounna. CpoiicTa
MOBEpXHOCTEN BTOpOro nopsiaka. O61iee ypaBHEHHE TOBEPXHOCTH BTOPOTO MOPSIIKA.

Tema 4. Jlunetinpie mpeoOpa3oBaHus U KBAIpaTHIHbBIE ()OPMBI

Omnpenenenue JIMHEMHOTO MPOCTPAHCTBA U €r0 IMpocTeiiine cBoicTBa. JIMHelHAs 3aBUCUMOCTD U
HE3aBHCUMOCTh CHCTEM BEKTOpOB. PasmepHocTh u 6a3uc npoctpaHcTBa. M3oMopdusm mpocTpaHCTB.
CoiicTBa n-mepHoro npocrpanctBa. Koopannatsl Bektopa. [IpeoOpazoBanue KOOpIMHAT IPHU MEPEX0JIe K
HOBOMY Oa3ucy. [lonnpoctpancTBa u ux cBoiicTa. [loanmpocTpancTBa, 00pa3oBaHHBIC PEIICHUSMU OHO-
POJHOM CHCTEMBI JINHEHHBIX areOpanyecKux ypaBHEHUH.

CxansgpHOe TMPOM3BEJACHUE BEKTOPOB M €ro cBorcTBa. OmpezerneHue €BKIMI0Ba MPOCTPAHCTBA.
Jlninna BekTopa. HepasenctBo Komm-byHnsikosckoro. Kocunyc yria mexny Bekropamu. OpTOroHaJIbHOCTb
BeKTOpoB. HepaBeHcTBO TpeyroibHuKa u Teopema [ludaropa. OpToHOpMUPOBaHHBIE CUCTEMBI BEKTOPOB U
UX CBOHCTBa. MeTo1 OpTOrOHAIM3AIMY JTUHEWHO HE3aBUCUMOM CHCTEMBI BEKTOPOB. OpTOHOpMaIbHBIH Oa-
3uc. OnpeneneHue TMHEHHOTO peodpazoBanus. [IpuMeps! U mpocTeime CBOMCTBA JIMHEHHBIX TTpeodpa-
30BaHM. MaTpuna nuHeitHoro npeodpa3zoBanusd. JlelicTBus Haja JIMHEHHBIME TIpeoOpa3oBaHusAMH. M3Me-
HEHHE MaTPHIIbI JINTHEWHOTO MpeoOpa3oBaHus IpH Mmepexoie K HoBoMy 0azucy. [logobue marpwuir.
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CoOcTBeHHBIE YnCIa U COOCTBEHHBIE BEKTOPHI JINHEHHOTO peoOpa3oBaHusi. XapaKTepUCTHUECKOE
ypaBHEHHE. DKOHOMUYECKasi MHTEepPIIpeTalns COOCTBEHHBIX UMCENT U COOCTBEHHBIX BEKTOpOB. CBOMCTBA
COOCTBEHHBIX YHCET U COOCTBEHHBIX BEKTOPOB.

OrnpezesieHre CaMOCOTIPSHKEHHOTO JIMHEHHOTO mpeoOpazoBanus. [IpuMepsl caMOCOMPSIKEHHBIX
npeoOpa3oBaHuii. MaTpuila caMOCOIPSKEHHOTO JIMHEHHOTO MpeoOpa3oBanHus. JleficTBUTENbHOCTE COO-
CTBEHHBIX YHCEJ CAMOCOIPSKEHHOTO TMHEHHOT0 Mpeobpa3oBanus. OpTOroHaIbHOCTh COOCTBEHHBIX BEK-
TOPOB, OTBEYAIOLINX PA3TMYHBIM COOCTBEHHBIM 3HAYEHUSIM CaMOCONPSKEHHOT0 JIMHEHHOT 0 Mpeodpa3oBa-
Hus. CylecTBoBaHHE OPTOHOPMHUPOBAHHOTO 0a3nca U3 COOCTBEHHBIX BEKTOPOB CaMOCOMPSIKEHHOTO JIU-
HEIHOro npeodpazoBaHMs U AITOPUTM €T0 MTOCTPOCHHS.

Ornpezenenre OpTOroHaILHOTO JIMHEWHOTO TPeo0pa3oBaHus U €ro TeOMEeTpUuUIeCcKuii cMbIci. Kpute-
pHil OpTOroHANIBHOCTHU Mpeodpa3zoBanus. OpToroHanbHas marpuna. Heo0xoauMoe U 10CTaTOYHOE YCIIO-
BHE OPTOrOHAJIIBHOCTH MaTpHIpl. CBOICTBA OPTOrOHANBHBIX MaTpHLl. OpTOrOHAaIBHOCTh MATPHILIBI TIEpE-
X07la OT OJJHOTO OPTOHOPMHUPOBAHHOTO 6a3uca k apyromy. CoxpaHeHHE CKaJSIPHOTO MPOU3BEICHUS TPU
OpTOTOHAJIBLHOM IIpeoOpa3zoBanun. COOCTBEHHBIC 3HAUYEHUS OPTOTOHAIIBHOTO MPe0Opa3oBaHMsI.

Omnpenenenne KBAAPATUIHON (HOPMEBI U €€ CBSI3b CO CKASIPHBIM MPOU3BEeHUEM. | eoMeTprUIecKHii
CMBICIT KBaIpaTUYHOM popMbl. MaTpudHas 3anuch KBaapaTnaHoi popmbl. KaHOHHYECKUIT 1 HOpMAITbHBIN
BUJ KBasipatuuHOi popmbl. Teopema o mpuBeneHUN KBapaTUIHON (DOPMBI K KAHOHUYECKOMY BH]TY C T10-
MOILbIO OPTOTOHATILHOTO Mpeo0pa3zoBaHusl. 3aKOH HHEPIMH KBaJpaTUIHbIX popM. Onpenenurens ['pamma,
€ro reOMETPUYECKUI CMBICI U CBOMCTBa. OmpeneneHue MOJI0KUTEIBHO ONpPENEICHHON KBaJpaTHUHOU
(hOpMBI M TTOJIOKUTETHLHO onpeneneHHol Marpuibl. Kpurepuii CunibBecTpa MoJ0KUTEIIBHON ONpeesieH-
HOCTH cUMMeTpudeckoit marpuibl. Kputepuit Iko6u. TpeyronbHoe pa3inokeHue MoJI0KUTEIbHO ONpee-
JICHHOW MaTpuibl. KBagpaTHBI KOPEHb U3 MTOJOKUTEIBHO ONMPEICTICHHON CUMMETPUUECKON MAaTPHUIIbI.

Tema 5. KommuiekcHble uncina

KommiekcHbie yncna. AnreOpandeckas U TpUroHOMeTpudeckas ¢opma 3anucu. Monyns U apry-
MEHT. DKCIIOHEHTa OT KOMIUIEKCHOTO uncia, popmyia Dittepa. OcHOBHas Teopema anreOpsl. Paznoxkenne
Ha MHOKHUTCIIX MHOT'O4JICHA C BEILICCTBCHHBIMHN KOE)(I)(l)I/II_[I/IeHTaMI/I.

Texkyimuii KOHTPOJIb YCIIEBAEMOCTH PEANM3YETCS B paMKaX 3aHATHIM CEMUHAPCKOIO TUIIA, IPYIIIIOBBIX
WJIM WHIUBUYalbHBIX KOHCYJIBTALAM.

[IpomexxyTouHast arTecTanusl MPOXOAUT B IK3aMEH, BKJIIOYAIOIIMKM OTBETHI Ha BOIIPOCHI IO IIPO-
rpaMMe TUCLIHUIIINHBL.

4. YuyeOHO-MeTOAMYECKOE 00ecriedeHne CAMOCTOSITeIbHOI padoThl 00y4aroIMXCs

[lens camocTosTENHHOM PAOOTHI - HOPMHUPOBAHKE HABBIKOB HEMPEPHIBHOTO CaMOOOpPa30BaHUS U TIPO-
(beccroHaTBbHOTO COBEPIICHCTBOBAHMS.

CamocrosTenpHast paboTa criocoOCTBYET (hOPMUPOBAHHUIO AHATTUTUYECKOTO U TBOPUYECKOTO MBIIILJIE-
HUS, COBEPUICHCTBYET CIMOCOOBI OpraHU3allMy HCCIIEAOBATENLCKOM N1EATeNbHOCTH, BOCIUTHIBACT LIEje-
YCTPEMJIEHHOCTh, CUCTEMHOCTh U MOCJIEI0BATEIbHOCTh B pabOTE CTYIEHTOB, pa3BUBAET y HUX HABBIK 3a-
BEpLIATh HA4YaTyIo padory.

OcHOBHBIE BUIbI CAMOCTOSITENIbHOM pabOThI CTYI€HTOB:

- paboTa c OCHOBHOM U JIOTIOJTHUTEIILHOW JIUTEPATYPOH;

- U3y4YeHHE KaTeropuaibHOIro annapara JUCLUIINHBL;

- CaMOCTOSITEIHPHOE U3YUYCHUE TEM TUCIIUTUIHHEI;

- IOATOTOBKA JIOKJIa/I0B-TIPE3eHTALINN;

- IOATOTOBKA K 3K3aMEHY;

- pabota B OuOIHOTEKE;

- U3y4YeHHE CaliTOB IO TeMaM TUCIUIUIMHEI B ceTu VHTEpHeT.

PaboTa ¢ 0CHOBHO# U JOMIOJHUTEIHHOMN JINTEPATYpOit



W3yuenne peKOMEHI0BaHHOH JTUTEPATYPHI CIEAYET HAUNHATH C YUeOHUKOB M Y4EOHBIX TOCOOMIA, 3a-
TEM MEePEXOIUTh K HAyYHBIM MOHOTpadHsIM U MaTepraiaM Mepuoandeckux u3aanuii. Pabora ¢ murepary-
poH MpeycMaTpuBaeT KOHCIIEKTUPOBaHHE Han0OJIee aKTyalIbHBIX U [TO3HABATEIBHBIX MaTEPUAIIOB. JTO HE
TOJIFKO MOOHMIIM3YeT BHUMaHHUE, HO U CIIOCOOCTBYET 0oJiee rTy0OKOMY OCMBICIICHUIO MaTepraa, ero JIyd-
[IEeMY 3a[IOMUHAHUIO,  TAKXKE MTO3BOJISIET CTYACHTAM IIPOBOIUTH CUCTEMATH3AIMIO U CPAaBHUTEJIBHbIA aHa-
nu3 u3ydaeMoit mapopmaruu. Takum 00pa3oM, KOHCIIEKTUPOBAHNUE — OJTHA U3 OCHOBHBIX ()OPM CaMOCTOSI-
TEJNIBHOTO TpyJa, KOTopasi TpeOyeT OT CTyIeHTa aKTUBHO paboTaTh ¢ yueOHOI JITepaTypoil U He OrpaHu-
YHBATHCS KOHCIIEKTOM JICKIIHH.

CTyaeHT J0JDKeH YMEeTh CaMOCTOSTENIbHO MOJAOUpaTh HEOOXOJUMYIO JUTEparTypy AJIs y4eOHOH u
Hay4YHOU pabOThI, yMETh 00paIaThCsi ¢ MPEAMETHBIMH KaTaJIoraMH U ONOIHOrpadudecKuM CIIPaBOYHUKOM
OMOTMOTEKH.

N3yuenue kaTeropralibHOTO anmapara JUCHUTIIMHBI
N3ydyeHue u ocMbICIEHHNE OCHOBHBIX KAaTErOpUIl AMCHUIIMHBI TpeOyeT MpopabOTKH JIEKIIMOHHOTO
MaTepuaa, BHIIOJHEHUS IPAKTUUECKUX 3aJaHUN, U3YUYEHUE CIIOBApEN, SHIIMKIIONENH, CIPaBOUYHUKOB.
NuauBuayanbHasi caMoCToATEIbHAs paboTa CTYACHTa HallpaBlieHa Ha OBJIa/IEHUE U TPAaMOTHOE MpH-
MEHEHHUE TEPMUHOJIOTUY 110 U3Y4aeMOM TUCHUIIIMHE=

CamocTosiTeTbHOE U3YYEHHE TEM TUCIUILIAHBI
Ocob0e MecTo OTBOAMTCS CAMOCTOSTEIBLHOM MPOPadOTKE CTYIEHTAMH OTACIBbHBIX Pa3/IesioB U TeM
M3y4aeMOU AUCHUIITUHBL Takoil moaxoa BeIpadaThIBAET Y CTYACHTOB HHUIIMATHBY, CTPEMJICHHE K YBEIH-
YeHUI0 00beMa 3HAHUH, YMEHHUI U HaBBIKOB, BCECTOPOHHETO OBJIAJICHUS CITIOCOOaMU U TTpueMaMu mpodec-
CHOHAJIbHOM JIeATSIILHOCTH.
N3yuenune BOIIPOCOB OMPEACIICHHON TEMbI HAaIIPaBJICHO Ha 0oJiee TTyOOKOE YCBOCHHE OCHOBHBIX Ka-
TErOpui, COBEPLICHCTBOBAHKUE HABBIKA aHAJIM3a TEOPETUUECKOrO U AIMIIUPUYECKOTO MaTepHaIa.

[ToaroroBka noKIaA0B-NIPE3CHTALUN
Hammcanne mokiaazoB U MOATOTOBKA MPE3CHTAIMH TMO3BOJISIECT CTYIEHTAM TIYO)KE M3yUHUTh TEMBI
Kypca, CaMOCTOSITENTbHO OCBOUTh U3y4aeMblii MaTepuall, MOJIb3YsACh YICOHBIMU MOCOOUSMHU M HAyYHBIMH
paboramu. Tema pedepaTa MOKET Ha3HAYATHCS MPETIOIABATEIIEM I HHUITUUPOBATHCS CTYICHTOM.

[ToaroroBka Kk sK3aMeHy

HpOMe)I(yTO‘IHaH arTrecranusa CTyI[eHTOB 10 JUCIIUIIIINHE HpOXOI[I/IT B BU/IC DK3aMCHaA U HpeI[yCMaT-
pPHUBAET OIEHKY. Y CIIOBUEM YCIIEITHOTO MPOXO0KICHUSI POMEKYTOYHOM aTTECTAIUU SBISICTCS CUCTEMaTH-
geckas padoTa CTyJieHTa B TeUeHUE ceMecTpa. B 3ToM ciydae moAroToBKa K 9K3aMEHY SBJISIETCS CUCTEMa-
TH3alMEN BCEX MOJYYCHHBIX 3HAHUI N0 TaHHON AUCHUTIIAHE.

PCKOMCH,Z[yeTCH BHUMATCIIBHO I/ISY‘-II/ITB nepequb BOHpOCOB K BKSaMeHy, a TaKKEC HCIIOJIB30BAaTh B
rporiecce 00y4eHUs MporpaMmMy, yueOHO-METOUIECKUM KOMIUIEKC, IPYyTie METOANYECKHUE MaTEePHaIIbI.

’KenarenpbHO CIIaHUPOBATH TPOEKPATHBIM MPOCMOTP Marepuaia nepea 3K3aMeHOM. Bo-mepBbiX,
BHHMATEIIPHOE YTCHHUE C OCMBICIICHUEM, MTOJYCPKUBAHUEM U COCTaBJIEHHEM KpaTKOro IjiaHa oTBera. Bo-
BTOPBIX, IOBTOPHAsi MpopaboTKa HauboJee CI0KHBIX BOMPOCOB. B-TpeThuX, OBICTPBIN IPOCMOTP MaTepH-
aJ1a WIM IIJJaHOB OTBETOB JJI €r0 CHCTEMATH3allMy B IaMATH.

CamocrosiTenpHas pabora B OnOIHoTEeKe

BaXHBIM acreKTOM CaMOCTOSITEIHHON MOATOTOBKH CTYIEHTOB SIBISETCS paboTa ¢ OMOTMOTEYHBIM
dhonIOM.

3OT0 paboTa npeanoyaraeT pa3InyHbIe BAPHAHTHI MOBBIIEHUS MPO(ECCHOHAIBHOTO YPOBHS CTYCH-
TOB:

a) IOJy4eHHUEe KHUT Ui OAPOOHOT0 N3yUeHHs B TEUEHUE CEMECTpa Ha HAyYHOM a0OHEMEHTE;

0) M3y4eHHEe KHUT, )KYPHAJIOB, ra3eT - B YNTATLHOM 3aJIc;

B) BO3MOXKHOCTbH IMOMCKA HEOOXOJUMOTO MaTepHala MoCPEICTBOM JIEKTPOHHOTO KaTalora;

T') MOJyYeHHne HeOOXOAMMBIX CBEJICHUN 00 HCTOYHUKAX WH(OPMAIIUU Yy COTPYTHUKOB OMOIHOTEKH.
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N3ydeHune calToB 110 TEMaM AUCLUIUIMHEL B ceTy HHTEepHET

Pecypcbl IHTepHET ABIASAIOTCS OAHUM M3 aJbTEPHATUBHBIX UCTOYHUKOB OBICTPOro MOMCKA Tpedye-
Moii nHpopmarmu. VX ucrnonbp3oBaHue BO3MOXKHO JUIS TTOJYUYEHHUS] OCHOBHBIX M JIOTIOJHUTEIBHBIX CBEJIC-
HUH 110 n3ydaeMbIM MatepuanaMm. Heo6xonumo noMHUTh 00 opopmileHHH CChUIOK Ha MHTepHeT-ucTou-

HHUKHU.

Jlst moBbIieHUst 3 (PEKTUBHOCTH CAaMOCTOSTEIILHON pabOThI CTYACHTOB MPETOIaBaTEeNIO 11eJIeC000-
Pa3HO HCIOJIL30BATh CJICAYIOIINC BUJBI JCATCIIbHOCTHU:

KOHCYJIbTaIlHH,
BbIJIaUa 33JaHUH Ha CAMOCTOSATENIbHYIO paldoTy,
nH(popMaInmoHHOe oOecrieueHne 00ydeHus,

KOHTPOJIb KQueCTBa CAaMOCTOATEIbHOM paboThI CTYIEHTOB.

Bonpocel i1 CaMOKOHTPOJIA

1. ITo kakomMy MpaBUIY CKJIAJIBIBAIOTCA MaTPUIbI?

2. MOXHO JT1 M3 OJTHOW MaTpPHUILIbI BEIYECTD APYTYIO M KaK 3T0 caenarb? Uto OyaeT pe3ynbTaToM 3Ton
onepanun?

3. Kak yMHOXUTb MaTpHUIly Ha YUCIIO?

4. Kak nmepeMHOKaTCa MaTpUIbI?

5. KakoBbl pazmepsl MaTpulibl A, eciii u3BectHo, uto (1,2,3)*A = (0,1)?

6. Kakumu cBoiicTBamu o0JafaeT orneparus YMHOKECHHS MaTPHIL?

7. Kakas maTpuiia Ha3bIBaeTCsl OOpaTHOM MO OTHOLICHUIO K MaTpuiie A?

8. Kakas matpura umeet oOpaTHy0?

9. Kak BBIUUCIISIFOTCS ONPEAETUTENN 2-T0 U 3-T0 NOPSAIKOB?

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

HeHui?

25.
26.
27.
28.
29.
30.
31.
32.
33.

Kakwue cBolicTBa uMeeT onpenenuTesb?

Kaxk BBOMTCA onpesenuTenb n-ro Nopsijika U KakoBbl €T0 CBOMCTBA?

Uro Takoe pa3ioxkeHHe ONpeeIuTeNs M0 AIeMEHTaM CTPOKH WK cTooua?
Kax Bbruncisiercst onpeaenuresib Npou3BeIeHs] MaTpull?

Kak Bpramcisiercst oopaTHast MaTpHIla 4epe3 CO3HYI0?

KakoBsI cBOiicTBa 00paTHON MaTpHIIbI?

Uto Takoe paHr MaTpuibl?

Kakue npeoOpa3oBaHus MaTPULIBI OTHOCSTCS K DJIEMEHTAPHBIM?

N3mMeHuTCs T paHT MaTPHIIBI TTOCIIE SJIEMEHTAPHBIX MPeoOpa3oBaHmiA?

UTO MOKHO CKa3aTh O paHre MPOU3BEICHUS MATpULL?

Kaxk HaiitTi 00paTHYIO MaTpHILy ¢ TIOMOIIIBIO AJIEMEHTAPHBIX TpeoOdpa3zoBaHuii?
Uro Takoe 6a3uCHBIM MUHOP U KAKHMH CBOHCTBaMH OH o0ianaet?

Kakas cucrema TMHEHHBIX ypaBHEHU COBMECTHA?

IIpu kakux yclIOBHUSIX CHCTEMA JIMHEWHBIX YPaBHEHUH COBMECTHA?

Kak moctpouts pyHIaMEHTATBHYIO CUCTEMY PEUIEHUN OJTHOPOIHON CUCTEMBI TUHEHHBIX ypaB-

Kak HaliTu MHOKECTBO BCEX PEIICHU HEOHOPOAHON CUCTEMbI TMHEUHBIX YpaBHEHUMN?

B uem 3akmrouaerca meron ["aycca pemnieHust TMHEHHON CUCTEMBI?

B uer cocrout merox ["aycca ¢ BBIOOpOM TIIaBHOTO dJIeMEHTA?

Kaxue BEeKTOpbI Ha3bIBalOTCS KOJUIMHEAPHBIMU ? KOMIUIAHAPHBIMU 7

Kakue onepanuu Hag BEKTOpaMU Ha3bIBAKOTCS JIMHEHHBIMUA U KAKOBBI MX CBOMCTBA?

Yro Ha3pIBaeTCs 0azucoM?

Kakue BeKTOpbI Ha3bIBAIOTCS TUHEMHO 3aBUCUMBIMU M KaKU€ JTMHEMHO HE3aBUCUMBIMU ?

Kaxk onpenensiercst nekaproBa cucteMa KOOpIMHAT?

UTo Ha3bIBAECTCS CKAISAPHBIM MPOU3BEICHUEM JIByX BEKTOPOB, KAKOBBI €r0 CBOMCTBA U KaK OHO

BBIPAXKAETCSI UEPE3 1€KAPTOBBI KOOPUHATHI BEKTOPOB?

34

. Uro Ha3pIBaeTCs BCKTOPHBIM IIPOU3BEACHHUEM JIBYX BEKTOPOB, KaKOBBI €I'0 CBOMCTBA M KaK OHO

BBIPAXKAETCSI UEPE3 1€KAPTOBBI KOOPUHATHI BEKTOPOB?



35. Kak BbIpaxkaeTcsl JUIMHA BEKTOPA, Yol MEXy BEKTOPAaMHU U PACCTOSIHUE MEXY IBYMs TOUKaMU
B JICKapTOBOM CUCTEME KOOPAUHAT?

36. Uto Ha3bpIBaeTCA CMEILIAHHBIM MPOU3BEICHUEM 3-X BEKTOPOB, KAKOBBI €0 CBOMCTBA U KaK OHO
BBIPA)KaeTCsl uepe3 KOOPAUHATHI BEKTOPOB B OPTOHOPMHPOBAHHOM Oa3zuce?

37. Kak npeoOpa3yioTcs KOOpAUHATHI BEKTOpa MpH 3aMeHe 0azuca?

38. Kak 3anucaTh yepe3 KOOpJAUHATHI YCIOBUE KOMIUJIAHAPHOCTU 3-X BEKTOPOB?

39. Yto Takoe n-MepHOE MPOCTPAHCTBO U KAKOBBI €T0 CBOMCTBA?

40. YTto Takoe n-MepHOE EBKJIU0BO MPOCTPAHCTBO U KAKOBBI €r0 CBOMCTBA?

41. Kak B n-MEpHOM IIPOCTPAHCTBE ONPEAEIAETCS JUIMHA BEKTOPa, HOPMa BEKTOPA, OPTOTOHAJIBHOCTD
BEKTOPOB?

42. B 4yeM COCTOMT HEpaBEHCTBO TpeyrojibHHUKa 1Mo Teopeme [ludaropa B n-MepHOM €BKIHIOBOM
MpocTpaHCcTBE?

43. Yto Ha3bIBAaETCs HANPABJISAIOLUIMM BEKTOPOM MPSAMOI U HOpMaJIbHBIM BEKTOPOM ILIOCKOCTH?

44. Kak 3anuchIBaeTcCs mapaMeTpuyecKoe ypaBHEHHUE MPSIMOM U TIJIOCKOCTH?

45. Yro Ha3bIBAaCTCS YIIIOBBIM KOA((UIIMEHTOM MPSMON HA IIIOCKOCTH M KAaKOB €I'0 T€OMETPUIECKUN
CMBICHT?

46. Kak 3anucbiBaeTCsl ypaBHEHHE NPSAMOM, IPOXOAIIEH Yyepe3 IBEe TOUYKM B MPOCTPAHCTBE U HA
I10cKoCTH?

47. Kak 3anucbIBaeTCsl ypaBHEHHUE IJIOCKOCTH, POXOASILIEH Yepe3 TPU 3aJaHHbIE TOUKU?

48. Kak BBIYUCISIOTCS YTIIBI MEKY ABYMS MPSIMBIMHU HA IUIOCKOCTH M B MMPOCTPaHCTBE?

49. KakoBbl yci10BHs IEPIEHAUKYIISIPHOCTH ABYX MPSAMBIX, IBYX IUIOCKOCTEH, IPSIMON U IIIOCKOCTH?

50. YTo Takoe OKpYKHOCTb, SJUIUIIC, TUIIepOoIIa 1 apadoia U KaKOBbl UX KAHOHUYECKUE ypaBHEHUsA?

51. KakoB reoMeTpr4eCKHil CMBIC CUCTEM JIMHEHHBIX HEPABEHCTB C ABYMS U TPEMS IEPEMEHHBIMU 7

52. Kak onpenensieTcss MaTpuIla JJMHEWHOTO MpeoOpa3oBaHus ?

53. KakoBbI cBOICTBa COOCTBEHHBIX YMCEN M COOCTBEHHBIX BEKTOPOB JMHEHHOTO peoOpa3oBaHus’?

54. Kak MeHsieTcs MaTpulia JMHEHHOTO Tpeo0pa3oBaHus MPH NEPexoie K HOBOMY 0azucy?

55. Yo Takoe caMOCOMNpsKEHHOE JIMHEHHOEe TpeoOpa3oBaHue?

56. Kakumu cBoicTBamMH 0071a/1af0T COOCTBEHHBIC BEKTOPHI M COOCTBEHHBIS

YHcia CaMOCOTPSKEHHOT0 JTMHEHHOTo IpeoOpa3oBaHus?

57. Kakoii B ©MeeT MaTpuIla JHHEHHOTO ITpeoOpa3oBaHusl B 6a3uce U3 COOCTBEHHBIX BEKTOPOB?

58. IlpuBenure npuMepsl SKOHOMUYECKHX 3a/lad, B KOTOPBIX MCIOJIB3YIOTCS CUCTEMBI JIMHEHHBIX
YpaBHEHU U HEPABEHCTB?

59. KakoB hKOHOMHUYECKHUI CMBICT COOCTBEHHBIX YHCEN U COOCTBEHHBIX BEKTOPOB?

60. Kak 3anucpiBaeTcs MaTpuila KBaapaTuaHoi Gopmbl?

61. Kak BBoguTCs onpenenuress I paMma 1 KakoBbI €70 CBOMCTBA?

62. Kak mpeoOpa3oBath KBaApaTHUHYIO (HOPMY K KAHOHUYECKOMY BUY?

63. Yto Takoe MoJI0KUTEIBHO OIpeieieHHas KBaipaTudHas ¢popma?

64. KakuMu cBoricTBaMH 00J1a/1a€T MOJIOKUTEIBHO ONpeeICHHAs MaTpuiia?

65. IlpuBenuTe KPUTEPUU MOJIOKHUTEILHON ONPEAEIEHHOCTH MaTpPHIL.

KonTtpoabsHnas pa6ora

TpeboBanus K KOHTPOJIBHOHU pabdoTe:

+ KOHTPOJbHYIO Ha0upaioT B Word nin ApyroM TEKCTOBOM PEJAKTOPE ¢ aHAJIOTHYHBIM (DyHKIIMOHA-
J0M;

« Tipu HaOope HYKHO Hcnoab30BaTh MPUPT Times New Roman;

* MHTEpBAJl MEKAY CTPOK — IOJIYTOPHBIH;

« pa3mep mpupra — 14;

* TEKCT BBIPAaBHUBAETCS IO IIUPHHE;

* B TEKCTE JI€JAl0T KPACHBIE CTPOKH C OTCTYIOM B 12,5 MM;

* HIDKHEE U BEpPXHEE MOJIs CTPAHUIIBI JOIKHBI UMETh OTCTYH B 20 MM;

« cieBa orctyI coctaisieT 30 MM, cripaBa — 15 Mwm;

 KOHTPOJIbHAs BCErJa HyMEPYETCsl ¢ IEPBOTO JIUCTA, HO HA TUTYJIBHOM JICTE€ HOMEP HE CTaBsT;
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« HOMEp CTpaHUIIBI B paboTe BCEra BHICTABISETCS B BEPXHEM IIPABOM YTIIY;

* 3aTr0JIOBKH PabOThI 0OPOPMIISIOTCS KUPHBIM MIPUDTOM;

* B KOHIIE 3ar0JIOBKOB TOYKA HE MPETyCMOTPEHA;

* 3aTrOJIOBKM HAOMPAIOTCS MTPOMUCHBIMHA OYKBaMHU;

* BCE MYHKTHI M pa3/ieisl B paboTe JOKHBI OBITh MPOHYMEPOBAHBI apaOCKUMHK LU paMu;
* Ha3BaHMs pa3zeiioB pa3MeLIaloTCs OCEPEIUHE CTPOKH, OAPa3Aeibl — C JIEBOIO Kpas;

- paboTa pacrieyaTbIBaeTCsl B IpUHTEpE Ha nucTax A4;

* TEKCT JIOJDKEH pacroararbes TOJIbKO Ha OHOM CTOPOHE JINCTA.

PaboTa umeeT Takyro CTPYKTypy:
TUTyIBHBIN JIUCT;
OrnasicHue U BBEICHUE;
OCHOBHOIi TEKCT KOHTPOJIBHOI;
3aKIII0YUTENbHASA YaCTh paboTHI;
IIepedyeHp UCIIOIB30BAHHOM JIMTEPATYPHI U HCTOYHUKOB;
JIoTIONHEHN U IPUIIOKEHUS.
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TeMbl KOHTPOJIBHBIX paboT

1. . IlpuBeaure mpuMepbl 3KOHOMUYECKHX 3ajJad, B KOTOPBIX UCHOJIb3YIOTCS CUCTEMBI JIMHEHHBIX
YpaBHEHUI U HEPABEHCTB?
KakoB skOHOMUYECKHIA CMBICT COOCTBEHHBIX YHUCEN U COOCTBEHHBIX BEKTOPOB?
Kak 3anuceiBaercst MaTpuiia KBaapaTHuHOU (HOpMBbI?
Kak BBoguTCs onpenenurens ['paMMa 1 KakKOBBI €r0 CBOMCTBA?
Kak npeobpa3oBath KBaJpaTHUHYO (HOpPMY K KAHOHHUECKOMY BHUTY?
. UTo Takoe NoJ0KHUTEIBHO ONpEieIeHHAs KBagpaTuiHas Gpopma?
. Kakumu cBoiictBamu 001a1a€T OJOKHUTEIHHO OIpeeNieHHas MaTpuia?
. IlpuBeaute KpUTEpUH NOJOKUTEIBHON ONPEEICHHOCTH MaTPULI.
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KoHTposbHbIEe BOMPOCH! U 3aJaHUs ISl TPOBEIEHUS TEKYIIIEr0 KOHTPOJS U MPOMEKYTOUHOM aTTe-
CTallMU MO UTOTaM OCBOCHHMSI IUCLMIUIUHBI IPUBEACHBI B II. 5.2.

S. @oHJ OLEHOYHBIX CPEICTB ISl MPOMEKYTOUYHOIN aTTEeCTAUMHU MO JAUCHUILIMHE (MOIYJII0),
BKJIFOYAIOIIIHN:

5.1. Onucanue MWKAaJ OLEHUBAHUS Pe3yJbTATOB 00yUEHUsI O TUCIHIJINHE

Yposensn IlIxana onennBanns cOpMHUPOBAHHOCTH KOMIIETEHIU
chopMmupoBaH-
(bopmup ILJI0XO0 y/AOBJIe-
HOCTH KOMIIe- Hey/10BJIe- O0YeHb XO-
. TBOpH- XO0po1Io OTJIMYHO MPeBOCXOTHO
TeHI Ui (MHIU- TBOPUTEJIbHO poio
TeJbHO
KaTopa J0CTH-
JKEeHH A KOMIIe-
., He 3agareno 3a4TCHO
TEeHIHii)
OrtcyTcTBHE YpoBeHb YpoBeHb 3Ha-
3HaHUH TEO- 3HAHUK B HHi B 00BEME,
YpoBenb 3Ha-
PETUYECKOro Munu- it B OBBeMe o0beme, co- MPEBHINIAIO-
MaTepuaia. | YpPOBEHb 3Ha- | MAILHO JI0- COOTBETCTR ’ | OTBETCTBY- | YPOBEHb 3Ha- | IIEM po-
HeBo3mox- | HHIf HIDKE MU- | TyCTUMBII foleM nyo IOIIEM TMpo- | HUil B 00beMe, | rpaMMy  I10]-
HOCTh  OIle- | HUIMAQJBHBIX | ypOBEHB P rpamme COOTBETCTBY- |TOTOBKH.
3Hanus . . rpamMme MmoAaro-
E— HHUTH 0JI- | TpeOOBaHUH. | 3HAHUH. Toskn. Jlon MOJr0- oleM  TIpo-
HOTy 3HaHui | Umenu mecto | JomymieHno H.[eHO. HZ ToBKU. [lo-|rpamme mon-
BCIICICTBHE | TpyObIe MHOTO He- CKONBKO  He MyIIEHO He- | TOTOBKH, 03
OTKa3a, 00Yy- | OIIHOKH. IrpyOBIX FOVELIX  OmIN CKOJIbKO HeE- | OIINOOK.
YaroIIErocs OIINOKH. 62/( CYIIECTBEH-
OT OTBETA HBIX  OIIM-
0ok
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OrcyrcrBue | IIpu pemennn | [Ipogemon- | [Ipoxemon- IIpogemon- |IIponemon- IIpogemon-
MUHUMalb- |CTaHAAPTHBIX |CTPUPO- CTPUPOBAHBl | CTPUPOBAHEI | CTPHPOBAHBI | CTPHPOBAHEI
HBIX YMEHHIL. |3a/1a4 HE TpO- [BaHBI ~ OC- |BCE OCHOBHEIC [ BCE OCHOB- | BCE OCHOBHEIE | BCE OCHOBHBIE
HeBo3Mox- | A€MOHCTpU- | HOBHBIE ymenus. Pe-|HbBle  yMme- | ymeHus,pe- ymenus. Pe-
HOCTh  OIle- | pOBaHBI  OC- | yMEHUSL. IICHBl BCE OC- | HUSL. Pe- | mens! Bce oc- | IEHBI BCE OC-
HUTh HallU- | HOBHBIE yMe- | PemreHs HOBHEIC 3a- |MeHBl  BCE |HOBHBIE  3a- | HOBHBIE  3a-
Yyue YMEHUH | HUSL. TUMOBBIE  |Jaud C HErpy- | OCHOBHbIE |Ja4d C OT-|Jauu. Bwimoi-
YMenus Beencteue | Mmenm mecrto [3amaun ¢ |ObIME  OmIMO- | 3a71a4u. BEI- | eNbHBIMU He- | HEHBI BCE 3a-
0TKa3a, 00y-|rpyObic HErpyObIMU | KAMH. BBINOII- | TOJTHEHBI CYILLECTBEH- |JaHus, B MOJ-
YArOIIErocs: | OUIHOKH. OIIMOKAaMU. | HCHBI BCE 33/1a- | BCE  3aJla- | HBIM HEJo4e- | HOM
OT OTBETA Berimnosn- HUS, B TIOJIHOM | HUsI, B TOJ- | TAMH, BBINOJ- |00beMe  Oe3
HEHBI BCe | 00BEME, HO HE- |HOM  00b- | HEHBI BCE 3a- | HEHOYETOB
3aIaHus, KOTOpPBIE c|eme, HO He- |aHUS B TION-
HO HE B|HEZOYETAaMH. |KOTOpBIE C|HOM oOBeMe.
TTOJTHOM Hemoue-
obBreme. Tamu.
OtcyrctBue |IIpu pemenun | Umeercs IIponemon- IIponemon- |IIpomemon- | IIpomeMon-
BJIAJICHUS Ma- | CTAHAAPTHBIX | MUHUMAJb- | CTPUPOBAHBI | CTPUPOBAHEI | CTPHPOBAHBI | CTPUPOBAH
TEepHaJIoM. 3a/1a4 HE MPO- | HBIH 0a30BbIC 0a30BbIC HaBBIKU TBOPUYECKHUIA
HeBo3mox- |memoHcTpu- | HabOp HaBBIKU HaBBIKU MpU pEeUIeHUH | TOJIX0J K pe-
HOCTh  OIle- | pOBaHbI 0a30- | HABBIKOB IIpU pELICHUU |IpU  pelle- | HECTaHIapT- |IIEHUI0  He-
HaBwikn HUTH HallU- | BBIC HaBBIKU. |JJIS1 peIle- | CTAHZAPTHBIX |HUM  CTaH- | HBIX 3a/a4 0e3 | CTaHAapTHBIX
yhe HaBBIKOB | lIMenmm MecTo |HUSL CTaH-|3amad ¢ HEKO- | JAPTHBIX 3a- | OMIHOOK 1 |3amad
BCIIEZICTBHE | TpyObIe IApTHBIX | TOPBIMH HeEJo- | 1ad 0e3 | Hemo4YeTOoB.
OTKa3a, 00y- | ommnOKH. 3a1a4 ¢ He- | YeTaMu omuboK |
YaroIerocs KOTOPBIMH HEI0YETOB.
OT OTBETA Hemoue-
TaMu
Ika/jia oueHKH NpU MPOMEKYTOYHOM aTTeCTAUNH
Ouenka YpoBeHb IOAr0TOBKH

IIpeBocxoano Bce xoMreTeHITH (4aCTH KOMITETEHITHI ), HA (OPMUPOBaHNE KOTOPBIX HAMpaBJIeHA JTUC-
UIUTHHA, COPMHUPOBAHEI HA YPOBHE HE HIKE «IIPEBOCXOTHO»

OTnraHO Bce xoMreTeHITMH (4aCTH KOMITETEHITHI ), HA (OPMUPOBAHNE KOTOPBIX HAMpaBJICHA JTUC-
LUTUTHHA, COPMHIPOBAHBI HA YPOBHE HE HUXKE «OTIIMYHO», IIPH STOM XOTS OBI OZHA

3a4TCHO KOMITETEHITNS COPMUPOBaHA HA YPOBHE «OTIHMIHO»

Od4eHb XOpoIIIo Bce xoMreTeHITNH (4aCTH KOMITETEHITHI ), Ha (OPMUPOBaHNE KOTOPBIX HAMpaBJIeHA JTUC-
LUIUTHHA, COPMHIPOBAHEI HA YPOBHE HE HUKE «OUEHB XOPOIIO», TIPHU 3TOM XOTS OBI
0JIHA KOMIICTCHIUS c(hopMUpOBaHA HA YPOBHE «OYCHB XOPOIIIO>»

Xopotio Bce xommeTeHIMM (YacTH KOMIICTCHIUI), Ha (POPMUPOBAHKUE KOTOPBHIX HAIIPABIICHA JHC-
LUIUTHHA, CHOPMHUPOBAHBI HA YPOBHE HE HUXKE «XOPOIIIO», IPH ITOM XOTs ObI OJTHA KOM-
METeHIUS cQOPMUPOBAHA HA YPOBHE «XOPOIIO»

VY nosnerBopu- Bce xommeTeHnMu (4acTH KOMITCTCHIINI), Ha (DOPMUPOBAHKUE KOTOPHIX HAIIPABIICHA JHC-

TEJIbHO LUIUTHHA, CHOPMHUPOBAHBI HA YPOBHE HE HUKE «YIOBICTBOPUTEIHLHO», IPHU ITOM XOTS
OBl OJIHA KOMIICTCHIIUS CPOPMHUPOBAHA HA YPOBHE «yJIOBICTBOPUTEIHHO»

HeynosnerBopu- XoTst ObI 0JJHa KOMIIETEHIIHS CHOPMUPOBAHA HA YPOBHE «HEYIOBICTBOPUTEIBEHO», HU

HE 324YTE€HO | TEJBHO 0JIHA M3 KOMIETEHINI He chOpMUPOBAHA HA YPOBHE «ILJIOXO»

ITnoxo XoTst ObI 0JJHa KOMIIETCHIIHS C(HOPMHUPOBAHA HA YPOBHE «ILIOXO»

5.2. TunoBble KOHTPOJILHBbIE 32JaHUSI WIH HUHbIE MAaTePUAJIbl, HeO0XOAMMbIE 1JIs1 OLEHKH pe-
3yJIbTATOB 00y4YeHUS.

5.2.1. KoHTpo/bHBIE BONPOCHI

Bomnpocel Kk 3xk3aMeHy

Bomnpoc Kon xomnerenuun
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Tema 1. Mampuuysl u onpedenumenu

YK-1

1. Onpenenenue marpunbl. PaBenctBo marpun. Cymma matpun. IlpousBeneHue maTpuibl Ha VK-1
4HCI0. Y MHOXEHHE ABYX MATPHIIL.

2. CBoiicTBa MAaTPUYHBIX OTIEPAITHIA. YK-1
3. [TepecTaHOBKH M3 N 3JIEMEHTOB U TPAHCITO3ZUITUH. YK-1
4. OmpenenuTens KBaapaTHO Marpuisl. CBoiicTBa ompenenureneii. Teopema 006 yMHOKEHHH VK-1
OnpeeNuTeNeH.

5. O6parHas matpuna. Teopema 00 0OpaTHOI MaTpHIIE. YK-1
6. JImHeliHass KOMOMHAITHS CTPOK (CTOJIOIOB) MAaTPHUIlBL. JInHEHHAS 3aBUCIMOCTD ¥ HE3aBHCHMOCTh YK-1
CTPOK (CTONOIIOB) MATPHIIBI.

7. DneMeHTapHBIe TpeoOpazoBaHus MaTpUIlsl. CBOHCTBA MATPHII, MOTYUCHHBIX C MOMOIIBIO 3JIe- YK-1
MEHTapHbIX npeobpa3oBanuii. HaxoxxaeHne oOpaTHOI MaTPHUIIBI TPH TOMOIIH JJIEMEHTAPHBIX TIpe-

obOpazoBaHuil.

8. PaHT MaTpuIlpl ¥ €T0 CBONCTBA. BhIUnCIICeHNE paHTa MAaTPHUIIBI. YK-1
9. Teopema 0 6a3MCHOM MHHODE. YK-1
10. Kpurepwmii nuHEHHONW 3aBUCUMOCTH CTPOK (CTOJIOIOB) KBagpaTHOW MaTpuilel. OnpeseneHue YK-1
JUHEHHON 3aBHCHMOCTH CTPOK (CTOJOIOB) MAaTPHIILI ¢ TIOMOIIBIO 3JIEMEHTAPHBIX MpeoOpazoBa-

HUH.

Tema 2. Cucmemul TUHENHBIX YPAGHEHUI

11. Cucrems! nuHelHbIX ypaBHeHUI. OCHOBHbIE MOHATHUS. ['eoMeTpudecKuil CMBICT JTMHEHHBIX VK-1
ypaBHEHUH. MaTpu4Has 3aluch CUCTEMBI IMHEWHBIX YpaBHeHU. JIuHeliHbIe MaTpUYHbIE ypaBHE-

Hus. Pelnenue cuctemsl.

12. Teopema Kponekepa-Kanemnu. YK-1
13. PerieHne HEBBIPOXKICHHBIX JIMHEHHBIX CUCTEM KBaapaTHOW MaTpuiieid. Meto oOpaTHON MaT- VK-1
punpl. Popmyns! Kpamepa.

14. Pemenue npou3BOJIbHBIX IMHEHHBIX cucTeM. Meton aycca. YK-1
15. Cucrembl OJHOPOAHBIX JTUHEHHBIX ypaBHeHUN. DyHAaMEHTalIbHAs CHCTEMa PELICHUN U ee VK-1
HaXO0XJCHHUE.

16. O01iee penieHne HeoTHOPOTHON CUCTEMEI. YK-1
Tema 3. Inemenmol 6eKMOPHOIL an2edPbl U AHATUMUUECKOU 2e0MemPUl IK-1
17. BekropHas anre6pa. OCHOBHbIE IOHSTHSL. IK-1
18. JIunelinsle onepanyy HajJ BEKTOPaMH: CyMMa U Pa3HOCTb BEKTOPOB, YMHOXKEHHE BEKTOpa Ha IK-1
qucyio. CBOMCTBA TMHEHHBIX ONIepaIni.

19. TIpoeknus BeKTOpa Ha OCh, CBOHCTBA MPOCKITUH. TTK-1
20. OproroHaJIbHEIN (JIeKapTOBHIN) 6a3zuc. ba3uc Ha MIOCKOCTH M B MpocTpaHcTBe. KoopauHATHI IK-1
TOYKH.

21. KoopauHate! BekTopa. CrucTemMa KOOpAMHAT Ha IIOCKOCTH | B IpocTpancTBe. Dopmyna pac- IK-1
CTOSIHMSL MEXKJY IBYMsl TOUKaMH B KOOpAMWHATAX.

22. VcnoBue KOJUTMHEAPHOCTH BEKTOpoB. DopMyria JIeleHHus OTpe3Ka B 3aJJaHHOM OTHOIIICHUH. TTK-1
23. OmpexneneHue cKaIsIpHOTo pon3BeeHus. CBOMCTBA CKaJISPHOTO MPOU3BEICHUS U MX TIpUMe- IK-1
HEHHE.

24. BeIpakeHre CKaJIIPHOTO MPOU3BEACHUS Yepe3 AeKapTOBBI KOOPAUHATHI BeKTOpoB. Hampass- IK-1
IOIINE KOCHHYCBI BEKTOPA.

25. BekTopHOE pON3BECHIE IBYX BEKTOPOB U €T0 CBOMCTBA. IK-1
26. BeipakeHre BEKTOPHOTO TIPOU3BEJICHUS B IEKAPTOBBIX KoopauHaTax. OnpeaeneHue miomaan IK-1
napajuiesIorpaMMa U IUIOIAa gy TPEeyrojJbHUKa C HOMOILIbI BEKTOPHOTO IPOU3BEACHUSI.

27. BekTopHO-CKalIIpHOE (CMELIaHHOE) IPOU3BECHUE TPEX BEKTOPOB U €ro cBoiicTBa. Bruipaxe- IK-1
HHE CMELIAHHOTO NIPOU3BE/ICHHS B IEKapTOBBIX KoopauHaTax. OnpezaeneHue o0bema rapauiene-

nHUneja U Terpaspa.

28. Jluneiinass koMOHMHAIMs BEKTOPOB. JIMHEiiHash 3aBUCHMOCTb U HE3aBHCHMOCTH BEKTOPOB. IK-1
CBoiicTBa IMHEITHON HE3aBUCUMOCTH BEKTOPOB

29. Panr n 6a3uc CHCTEMBI BEKTOPOB. IK-1
30. ITnockocTs. B3auMHOe pacnonioskeHue IByX MI0CKOcTel. PaccTosiHUE OT TOUKH 10 TNIOCKOCTH. IK-1
31. PaznuuHble BUIbI YpaBHEHUN TUIOCKOCTH. TIK-1
32. IIpsimas B npocTpaHcTBe. Pa3muunble BUbl ypaBHEHUH IPSMON B IPOCTPAHCTBE. IK-1
33. B3auMHO€ pacroIoKEHHUE ABYX NPSIMBIX B IPOCTPAHCTBE. IK-1
34. B3zauMHO€ pacnoIoKeHHE NPSMOH U MIOCKOCTH. IK-1
35. IIpsimas Ha nnockocTu. PasnuyHele BUAbI ypaBHEHHH NPIMOM Ha MIOCKOCTH. IK-1
36. B3auMHOE pacnonoKeHue AByX NMPSIMBIX HA MIOCKOCTU. PaccTosiHME OT TOYKH [0 NpsSMOH Ha IK-1
MIOCKOCTH.

37. N300paskeHne Ha IIIOCKOCTH MHOKECTBA PELICHUH CHCTEMbI JIMHEHHBIX HEPABEHCTB. IK-1
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Ilporpamma cocTaBleHa B cooTBeTcrBMH ¢ TpeGoBanmsamu OI'OC BO mo HAIIPABIICHUIO
nom otoBku 09.03.03 Ipuknaguas uedopmaruka
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IIporpamma onobpena Ha sacenannn OGBeIMHEHHON METOIMUECKON KOMACCUH Wucrturyra
OTKPBHITOro 00pasoBanus i Guiananos yHusepeutera No 13 or 31 mas 2019 roza.



