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1. Mecrto mucuuniauabl B crpykrype OIIOII

Hucuummuaa b1.B.04 «Jluneiinas anreOpa» OTHOCUTCS K 9acTd, OPMUPYEMOH y4acTHUKAMH 00-
pasoBarenbHbiX oTHOIEHUH, OITOIT mo nanpasnaenuto 09.03.03 IIpuxinannas nHbOpMATHKA, HAITPABJICH-
HOCTh (Ipoduin): [IpuknanHas nHOpMaTHKA B YIPABICHUH MPOU3BOICTBOM.

LensiMi OCBOEHUSI TUCUUIUIMHBI SBJSIOTCS: MO3HAKOMUTH CTYJIEHTOB C OCHOBAaMH arlapara BbIC-
el MaTeMaTUKH ISl PEHICHUS] TEOPETUYSCKUX U MPAKTUYCCKUX 3aJ]1ad; BOCIIUTATh aOCTPAKTHOE MBIIII-
JIeHUe, He MPUBSI3aHHOE K KOHKPETHBIM YCJIOBHSIM U 0OCTOSITENILCTBAM; Pa3BUTh JIOTHYECKOE MBIILICHUE,
HAay4YUTh CTPOUTH JIOTMUECKHE LIETIOYKU PACCYXKIEHUU, B Hadajieé KOTOPHIX CTOST HE BBI3BIBAIOIIUE CO-
MHEHUS (aKThl U MOJIOXKEHHUS, @ B KOHIIE — MIPABWIbHBIC BBIBOJIbI; IPUBUTH BHICOKHE CTaHAAPThI CTPOTO-
CTH B JIOKa3aTeJIbCTBE MM 0OOCHOBAHHUU PE3YJIBTATOB MCCIEAOBAHUI; BRIPAOOTATh HABBIKM K MaTeMaTH-
YECKOMY HCCJIEeIOBAaHUIO SKOHOMHYECKHUX IMpolieM; GOopMUPOBAHHE HAYYHOI'O MHUPOBO33PEHUS CTYACH-
TOB; (HOPMHUPOBAHHE MATEMATUICCKIX 3HAHWI, YMEHUI ¥ HABBIKOB, HEOOXOTUMBIX JJI U3YUCHHSI IPYTHX
OOIIEHAYYHBIX M CHEIHATbHBIX TUCIHUIUINH; (OPMUPOBAHUE JTUYHOCTH CTYAEHTA, Pa3BUTUE €ro MHTE-
JIEKTa ¥ YMEHUS JIOTHYECKU M aITOPUTMHUYECKH MBICIHUTH; (JOPMUPOBAHUE YMEHUHN M HABBIKOB, HEOOXO-
JUMBIX TPU MPAKTUYECKOM MPUMEHEHHH MaTEeMaTHYECKUX MOJeNIel U METO/OB JJIs aHallu3a U MOJEIH-
POBaHUS CIOXKHBIX CHCTEM, TMPOIECCOB, SIBICHHUM, 11 MOMCKAa ONTUMAIBHBIX PEIICHHH W BBHIOOpA
HAWTYYIIUX CIIOCOOOB MX peaTn3aliu.

2. Ilianupyemble pe3yJabTaTbl 00y4eHHUs] M0 JUCHMILINHE, COOTHECEHHbIE ¢ IVIAHMPYEMbIMH
pe3yJbTaTaMH OCBOeHHSI 00pa3oBaTeIbHON NMPOrpaMmbl (KOMIETEHUMSMH W MHAMKATOPAMH 10-

CTHKEHMSI KOMIIeTeH )

Ilnanupyemble pe3yJbTaTbl 00yUeHHs M0 JUCHUILINHE (MOAYJII0), B COOTBET-
CTBHHU C HHIMKATOPOM JIOCTHKEHUS] KOMIIETEeH MU

CnocobeH ocy-
HIECTBIISITH TIOKCK,
KPUTUYECKHI
aHaJIM3 U CUHTE3
uHpOpMAaNH,
NPUMEHSTD CH-
CTEMHBIH OAX0J
JUISL peTLICHUST
MOCTaBJIEHHBIX
3aja4

uumel cbopa, oTbopa
u 0000IIECHUS UH-
(dbopmaruu, MeToIu-
KU CHUCTEMHOTO MO/I-
XO/1a JUTS PeIICHHs
npodeCCHOHATBHBIX
3aja4.

omnpeaenuTesneH, JMHEMHOro MPOCTPAHCTBA U €r0 CBOWCTB,
JUHEHHBIX ITpeoOpa3oBaHuil, TCOPUH U MPAKTHKH PEUICHUS
CHCTEM JINHEWHBIX alreOpandyecKux ypaBHEHUH 1 pa3iny-
HBIX MIPHJIOKCHHUN JINHEHHOH aareOpsl B IKOHOMHUKE

YMeTh NPUMEHATh METO/IbI JINHEHHOH anreOphl ¥ MOJIeIH-
POBaHUs, TEOPETUYECKOTO U IKCIEPHUMEHTAIBHOIO UCCIEN0-
BaHUs JUI PELICHUs] SJKOHOMHYECKHX 3a/1a4;

Branets HaBbIKaMM IPUMEHEHUSI COBPEMEHHOI'O MaTeMa-
THYECKOTO HHCTPYMEHTAPHS I PELICHNUS 5 KOHOMUYECKHUX
3a/1a9; METOANKOM IMOCTPOSHHS, aHATTN3a W TPUMEHEHNUS
MaTeMaTHYECKUX MOJIeNIeH TSI OIIEHKU COCTOSHUS, U IPO-
THO3a Pa3BHUTHUs SKOHOMHUYECKUX SBJICHUH M MPOIIECCOB.

dopmupyemMblie
KOMITeTeHIIHH Hnpukarop nocru- HaumeHoBanue
(xom, comepxanue PREHUS KOMITETCH- Pe3yabTarhl 00yueHust OLCHOMHOTO
KOMITETEHITHH) onn 110 AMCHUILINHE cpeacrBa
(xonm, conmepxkanue
WHJIUKaTOpa)
YK-1 VK-1.1. 3naer npuH- | 3HaTh OCHOBHBIE TOJIOKEHUS MATPUYHON anredpsl, TEOpUN JIOKJIaJIbl, TE-

CTBI, IPAKTHYEC-
CKHE 3aJaHus,
cobeceoBaHueE,
KOHTPOJIbHAsS
pabota

YK-1.2. Ymeer aHa-
JIM3UPOBATh U CHCTE-
MaTHU3UPOBATH Pa3-
HOPOJIHBIC JITaHHBIE,
olLeHHUBaTh dPPeK-
TUBHOCTB IIPOLIETYD
aHanu3a npoojeM u
TIPUHSTHUS PELICHUH B
npodeccruoHaTbLHOM
JIeSTeIILHOCTH.

3HaTh NPUHIHMIIE PELICHNS CTAHAAPTHBIX 3a1a4 npodeccu-
OHAJBHOH JNEeSITETHHOCTH C YI€TOM OCHOBHBIX TPEOOBaHHN
MaTPUYHON anreOpbl, TEOPUH OTIPEeIUTENeH, TNHEITHOTO
MPOCTPAHCTBA U €TI0 CBOMCTB, JIMHEWHBIX IPEOOpa3OBaHMH,
TEOPHH U MPAKTHUKH PELICHUs] CUCTEM JIMHEHHBIX ajredpan-
YECKHUX YPaBHEHUH U pa3IMUYHbIX NPUI0KEHUIN THHEHHON
anreOpsl B 9KOHOMHUKE

Ymets pa3paborarb TpeOOBaHHS IPHUMEHSTH METObI JIH-
HEHHOI anredpsl M MOICITMPOBAHUS, TEOPETUIECKOTO H IKC-
MEePUMEHTAIBHOTO UCCIICAOBAHMS ISl PEIICHUS CTaHAaPT-
HBIX 337129 IpOo(eCCHOHATBHON AeITeTbHOCTH

Brnanets HaBBIKaMK TOA0OPA M UCTIOIB30BAHKS IPOTPaAMM-
HO-TEXHUYECKUX CPEICTB AJISl PELICHUs CTaHAAPTHBIX 3a/1a4
C Y4ETOM OCHOBHBIX TPEOOBaHUI METOIOB JIMHEHHOM aJI-
reOpsl

JIOKJIafbl, TE-
CTBI, IPaKTHYE-
CKHe 3a7aHust




VK-1.3. Bnageer
HaBBIKAMH HAyJHOTO
TIOUCKA U MPaKTHYe-
CKOi1 paboTHI ¢ MH-
(hopMarMOHHBEIMH
HUCTOYHHUKAMH; METO-
JaMU MIPUHSTHSA pe-
LIEHUH.

3HaTh NPUHLMUIIEI TOJATOTOBKH 0030pOB, aHHOTAIMH, CO-
CTaBJIEHUs peepaToB, HAYIHBIX JOKIAN0B, IIyOIHKALUH, 1
Ooubnmorpadun Mo HAYIHO-UCCIIEAOBATEIBLCKON padoTe ¢
ydeToM TpeOOoBaHHN JIMHEHHOI anreOps

YMETh UCTIONB30BaTh OCHOBHI JIMHEITHO anreOps! IpH Mo-
TOTOBKE 0030pOB, aHHOTAIHI, COCTaBIICHHUS pedeparos,
HAYYHBIX JOKJIAI0B, MyOIUKAIWiA, 1 Oubarorpadun mo
Hay4HO-HCCIIEI0BATENLCKOM paboTe

Brnanets HaBBIKaMM UCIIOJIb30BaHHUS METOJIOB M CPEJICTB
obecrieueHus IMHEHHOM anreOpsl IpH NOATOTOBKE 0030POB,
aHHOTAIMH, COCTaBIIeHUs pedepaToB, HAYYHBIX JOKIAJIOB,
nyOnuKanuii, u oudmuorpaduu no HayuHo-
HCCIIeI0BaTeNbCKOM padoTe

JIOKJIAJIbI, TE-
CTBI, IPAKTHIC-
CKH€E 3a7aHusl

3.CTpyKTYypa H coep:KaHue TUCIUTLTHHBI

3.1 Tpya0oéMKOCTb TUCHUIIIMHBI

Ounas popma 06ydeHust
O61mas TpyA0EMKOCTh 4 3ET
YacoB 1o yueOGHOMY TIaHy 144
B TOM YHCIIE
ayJAUTOpPHBIC 3aHATH (KOHTAKTHas paboTa): 50
- 3aHATHS JIEKIIMOHHOTO TUTIA 32
- 3aHATHUS CEMUHAPCKOTO TUTIA 16
- KCP 2
caMoCTOsITeNIbHAs paboTa 58
[TpomesxyTouHas aTTecTanus — SK3aMeH 36

OuHo-320uHas popma o0yyeHUs

O6mas Tpya0EMKOCTh 4 3ET
Yacos 110 yueOHOMY IUIaHy 144
B TOM YHCIIE

ayJUTOpHBIE 3aHATUS (KOHTAKTHasi paboTa): 22

- 3aHATHS JIEKIIUOHHOTO TUIIA 12

- 3aHATHUS CEMUHAPCKOTO TUTIA 8

- KCP 2
caMoCTosITeNTbHAs paboTa 86
[TpomesxyTouHas aTTecTanus — SK3aMeH 36

3.2. Conep:xanue TUCHUTNIHHBI

B Tom uncie npu 04HOM GopmMe NOATOTOBKH
~
2 KonrakTHas paéora, 4acsl, .
-
HaunmeHoBaHue n KpaTKoe CoAepKaHue pa3aejioB u ? M3 HUX 3AHATHUSA é g ;5
TeM JHCHMILINHBI (MOAYyJIsl), hopMa MPOMEKYTOY- by L 55 g
<~ LI
HOW aTTecTAllUM MO JUCHHUILINHE (MOIYJIIO) 5 Ecs - £ g g 2
i | 33F | 3if i | 538
=3F S g8 g
Tema 1. Matpuiibl 1 OIIpeACTUTEIN 21 5 2 7 14
Tema 2. CucteMbl TMHEVHBIX ypaBHEHUH 22 7 4 11 11




Tema 3. DiieMeHTBI BEKTOPHOM ajareOpsl U aHaIN-
> P P 22 7 4 11 11
THYECKOU TEOMETPUHI
Tema 4. JIunetinsle mpeoOpa3oBaHus 1 KBaIpa-
peobp s 21 7 4 11 10
THUYHBIEC ()OPMBI
Tema 5. KoMmiekcHbIe ynciia 20 6 2 12
KCP 2
[TpomexxyTouHas aTTecTanus — 3K3aMeH 36
HUTOI'O 144 32 16 50 58
B ToM uucie
=~ IPH 0YHO-3204HOI popMe NOATOTOBKH
3 KonrakrHas padora, yacsl, ,
HauMeHOBaHHE H KPATKOE CONEPKaHUE PA3IEI0B H s L& g
G W3 HUX 3aHATHS ® a3
TeM JHCHMILIHHBI (MoayJisl), hopMa MPOMeKyTOY- b e = &
HOW aTTecTAllUM MO TUCHHUILINHE (MOIYJIIO) 5 LS o L & E ° e § =
S £ 3 E 5= g =48
2 2 == - 2 s B3
=3F ° g8 ©ge
Tewma 1. MaTtpuubl u onpeaeTuTenu 21 2 1 18
Tema 2. CucteMbl TUHENHBIX ypaBHEHHH 22 3 2 5 17
Tema 3. DiieMeHTBI BEKTOPHOM ajareOpsl U aHaJIN-
» p p 22 3 2 5 17
TUYCCKOW T€OMETPUU
Tema 4. JIunelinsle mpeoOpa3oBaHus U KBaIpa-
peobp AP 21 2 2 4 17
TAYHBIE POPMBI
Tema 5. KoMiuiekcHbIe ynciia 20 2 1 17
KCP 2
[IpomexyTouHas aTTecTanus — SK3aMeH 36
UTOT'O 144 12 8 22 86

Conep:xanue pa3ies10B M CHUILIHHBI

Tema 1. Matpuisl u onpenenuTenu

Omnpenenenne matpunibl. PaBenctBo marpun. Cymma marpull. [lponsBenenue MaTpHilsl Ha YUCIIO.
YMHO)eHue aByx Mmartpull. CBOHCTBAa MaTpHU4HBIX omepauuil. OnpenenauTens KBaJpaTHOM MaTpPHULIBIL.
CpoiicTBa mepecTaHOBOK M3 N 3J1eMEHTOB. JlecaTh cBONCTB ompexaenuteneil. Teopema 00 yMHOXKEHUU
onpexnenuteneid. Teopema o0 obpaTHOU Marpuile. JInHeltHas KOMOMHAIMSA CTPOK (CTOJNOIIOB) MATPHIIBI.
JluneitHast 3aBUCHMOCTh M HE3aBUCHMOCTh CTPOK (CTOJI01I0B) MaTpHUIIbl. DJIeMEHTapHbIE TPe00pa30BaHUS
MmaTpuiisl. CBOMCTBa MaTpuIl, MOJYYEHHBIX C MOMOIIBIO AJIEMEHTAPHBIX Mpeodpa3zoBanuil. Haxoxnenue
0oOpaTHOM MaTpHUIIbI IPU MTOMOIIU TEMEHTApPHBIX IpeoOpazoBaHuil. Panr MaTpuis! u ero cBoiictsa. Teo-
pema o 6a3MCHOM MUHOpE.

Boruncnenune panra matpuibl. Kputepuil nuHeiHONW 3aBUCHMOCTH CTPOK (CTOJOIOB) KBaJApaTHOM
Matpuisl. OnpezneneHne JMHEHHONW 3aBUCHUMOCTH CTPOK (CTOJIOIOB) MAaTPHIIBI C IOMOIIBIO 3JIeMEHTap-
HBIX IpeoOpa3zoBanuil. Mcronbp3oBaHue MaTpHIl B pEIIEHUH YKOHOMUYECKUX 3a/1a4.

Tewma 2. CucTembl TUHEHHBIX YPABHEHUHN

OcHOBHBIE MOHATHS. DKOHOMHUYECKHE NIPUMEPHI CUCTEM JIMHEWHBIX ypaBHEHUH. ['eoMeTpuuecknii
CMBICJI JIMHEMHBIX ypaBHEHUI. MaTpuyHas 3alich CUCTEMBI JIMHEWHBIX ypaBHEHUH. JIMHEiTHbIE MaTpUy-
Hble ypaBHEHHMs. PelieHue cucteMbl. DKBUBAJICHTHBIE CUCTEMBl YPaBHEHMU. PelieHne HEBBIPOKIECHHBIX
nuHeHbIX cucteM. @opmynsl Kpamepa. Teopema Kponekepa-Kanemnu. Pemenue nmpou3BOJIBHBIX JH-
HEeNHBIX cucteM. CHcTeMBl OJHOPOIHBIX JIMHENHBIX ypaBHEeHUH. DyHIaMEHTalIbHAs CUCTEMA PELICHUN U

5



ee HaxoxkJeHue. TouHbIe U UTEPALMOHHBIE YUCICHHBIE METOJIbI PEIICHHsS JUHEHHBIX cucTeM. MeToj
l'aycca u meron XKopaano-I'aycca.

Tewma 3. Dr1eMeHTBI BEKTOPHOM aireOphl U aHATUTHYECKOW T€OMETPHUH

OnpeneneHre (PUKCHPOBAHHBIX M CBOOOIHBIX BEKTOPOB. JIMHEHHBIC omnepanuud HaJa BEKTOPaAMHU:
CyMMa M Pa3HOCTh BEKTOPOB, YMHOXEHHE BEKTOpa Ha uynciio. CBOKMCTBA JTUHEHHBIX onepanui. JInHnenHas
KOMOMHAaIMs BEKTOpOB. JIMHEHAs 3aBUCMMOCTh M HE3aBHUCHMOCTHh BEKTOPOB. ba3uc Ha IUIOCKOCTH U B
npoctpanctBe. Koopnunarsl Bektopa. [Ipoekiusi BekTopa Ha 0Cbh, CBOMCTBA MpOoeKIuid. OpTOrOHAIbHBIM
(mexaproBbiit) 6a3uc. CucrtemMa KOOpAMHAT HA IUIOCKOCTH U B mpocTpancTBe. Koopannatsl Touku. Pop-
MyJla pacCTOSHMS B KoopauHaTtax. IlepeHoc u moBopoT cucrtemsl KoopauHaT. PopMyiia AejIeHUs OTpe3Ka
B 33/IaHHOM OTHOIIICHUH.

Ornpenenenne cKaspHOro npowusBefeHus. CBONWCTBA CKAISIPHOIO NMPOU3BEIACHUS U MX IPUMEHE-
Hue. BolpaxkeHue CKalsipHOro MPOU3BEICHUS Yepe3 JEeKapTOBbl KOOPAUHATHI BeKTOpoB. Hampasmstomue
KOCHUHYCBI BEKTOPA.

BekropHoe npou3BeieHne 1ByX BEKTOPOB U €T0 CBOMCTBA. BhIpakeHre BEKTOPHOTO MPOU3BEACHUS
B JIEKapTOBbIX KoopauHartax. OmnpezaesieHHE IUIOMIAMA MapajuiesiorpaMMa M IUIOLAAU TPEYroJbHHUKA C
MTOMOIIIbIO BEKTOPHOTO MPOU3BEACHUSI.

BektopHo-ckanspHoe (CMEIIaHHOE) MPOU3BEACHUE TPEX BEKTOPOB U €ro CBOMCTBAa. BripakeHue
CMENIaHHOTO TMPOM3BEACHHS B JCKAPTOBBIX KoopauHaTax. Omnpezenenne oObeMa mapajieienunena u
TeTpa’apa.

AnreOpanyeckue JIMHUU 1-To Topsiaka. YpaBHEHUE MPSMOU ¢ yrioBeIM kKoddduimertom. O0miee
ypaBHeHUe mpsiMoi. ['eomeTpruyeckuii cMbica KOAPGUIIUEHTOB MPSAMOM. YToll MeXAy MpsIMbIMU. Y CIIO-
BHE€ MApaJUICIIbHOCTU U MEPHEHIUKYISIPHOCTU NpsAMbIX. [Iydok mpsiMbIX. YpaBHEHHE MPAMOU, MTPOXOMAS-
uieit yepes nBe Touku. Ilapamerpuueckue ypaBHenus npsmoi. KaHoHnueckue ypaBHEHUs, YpaBHEHUE B
OTpe3Kax, BEKTOPHOE U HOPMAIHHOE YpaBHEHUS. YTOJI MEXIYy NMpsMbIMU. PaccTosiHue OT TOYKH JI0 Mps-
MOMH.

OO011ee 1 BEKTOPHOE ypaBHEHHE TUIOCKOCTU. YPaBHEHHUE IJIOCKOCTH B OTPE3KaX M CBS3KA IIOCKO-
cteil. Touka nepecedyeHust 3-X MIOCKOCTEN. Y paBHEHUE IIIOCKOCTH, TPOXOAILEH Yepe3 TPU TOUKU. YTOI
MepPEeCcCeUeHNs JABYX IJIOCKOCTEH, YCIOBHE MapaJUIeIbHOCTH M TEPIEHAUKYISIPHOCTH TUIOCKOCTel. Bek-
TOPHO-TIApaMETPUUECKOE U KAaHOHMUYECKOE YpaBHEHHE NpsIMOM B mpocTpaHcTBe. [Ipsimas kak mepecede-
HHUE JIBYX IJIOCKOCTEN. YTOJI IepecedeHus MPSAMBIX. YTOJ MEXAY IPAMOM U TUIOCKOCTHIO.

KpuBbie BToporo mopsijaka U uxX KaHOHMYECKHE YpaBHEHHsI. DKCIIEHTPUCHUTET JIUIUICA U TUIepOo-
nel. CBOMCTBa AIUTHIICA, TUTIEPOOITBI U TTapabomsl. O0IIee ypaBHEHHE KPUBOM BTOpOTro nopsiaka. Onpese-
JIEHUE BUJIa KPUBOMW IO MHBApUAHTaM.

[ToBepxHOCTH BTOpOro mMOpsiAKa. BBIBOA ypaBHEHHUs IMOBEPXHOCTHU BparieHus. KaHoHuueckue
ypaBHEHUS MWIMHIPOB (JUTMIITUYECKOTO, TUIepOOInIecKoro, napabonudeckoro). Kanonnueckoe ypas-
HeHue KoHyca. KaHoHHMUYeckoe ypaBHEHHE JIITUNTHYECKOro mapabonouna. Kanonwdyeckue ypaBHEHHS
OJTHOTIOJIOCTHOTO W JIBYXIIOJIOCTHOTO THIEPOOJIOUIOB. YpaBHEHHE TUIEPOOIMYECKOro Mapaboiouma.
CBoiicTBa MOBEPXHOCTEH BTOpOTO mopsiaka. Ob1iee ypaBHEHHE TTOBEPXHOCTH BTOPOTO MOPSIKA.

Tewma 4. Jluneitnble npeobpazoBanus U KBagpaTuyHble (OPMBI

Onpenenenne TUHEHMHOrO NMPOCTPAHCTBA M €r0 NPOCTEHIINEe cBOMCTBA. JIMHENHHas 3aBUCUMOCTb U
HE3aBHCUMOCTh CHCTEM BEKTOpOB. Pa3zmepHocTh M 0a3zuc mpoctpaHcTBa. M3omopdusm npocTpaHCTB.
CaoiicTBa N-mepHoro npocrpancTBa. Koopaunatsl Bekropa. [IpeobpazoBanue KoopaIuHAT MpH MEpexoe
K HoBOMY 0asucy. [loanpoctpancTBa u ux coiicta. [lonmpocrpancTsa, 00pa3oBaHHbIE PELIEHUSIMU O/1-
HOPOJHOM CHCTEMBI JINHEMHBIX aJIre0pandeckux ypaBHEHUH.

CkanspHoe IpOW3BEJIEHUE BEKTOPOB M €ro CBOMCTBA. OmpeneneHue eBKIMA0BA MPOCTPAHCTBA.
Jlinna Bektopa. HepaBenctBo Kommn-bynskoBckoro. Kocunyc yrina mexnay Bexkropamu. OpToroHanib-
HOCTb BeKTOpoB. HepaBeHcTBO TpeyroibHuKa u Teopema [ludaropa. OpTOHOpMHUpPOBAHHBIE CHCTEMBI
BEKTOPOB M UX CBOWCTBAa. MeToJ OpPTOroHalIM3aluy JIMHEWHO HE3aBUCHMOM CHUCTEMBI BEKTOpOB. OpTo-
HOpMaJIbHBIN 6a3uc. OnpeneneHue JMHEHHOTO MpeodpazoBanus. [I[puMepsl U MpocTeiiime CBONCTBA JIH-
HEeHBIX npeoOpa3oBanuii. Marpuna nuHeitHoro npeodpazoBanus. JledcTBUS HaJ TUHEHHBIMU Mpeodpa-
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30BaHMSIMHU. VI3MEeHEeHne MaTpUIbl JIMHEHHOTO Mpeodpa3oBaHus NpU Tepexonae K HoBoMy Oaszucy. Ilomo-
Oue MaTpHuil.

CoOcTBeHHBIE YKCIa U COOCTBEHHBIEC BEKTOPHI IMHEHHOTO Mpeo0pa3oBaHus. XapaKTepUCTUIECKOE
ypaBHEHHE. DKOHOMUYECKAs MHTepIpeTalysi COOCTBEHHBIX YMCENI M COOCTBEHHBIX BEKTOpOB. CBOICTBa
COOCTBEHHBIX YUCEN U COOCTBEHHBIX BEKTOPOB.

OmnpezneneHue caMOCONPSKEHHOro JIMHEHHOro mnpeoOpa3oBaHus. Ilpumepsl camoconpsKeHHbIX
npeoOpa3oBanuii. Marpuia caMoCONpsHKEHHOTO JTMHEHHOro npeoOpasoBanus. JleiicTBUTENBHOCTE COO-
CTBEHHBIX YHCEJI CAMOCOINPSHKEHHOI0 JJMHEHHOTo Ipeodpa3oBanus. OpTOroHaIbHOCTh COOCTBEHHBIX BEK-
TOPOB, OTBEYAIOLIMX Pa3IMYHBIM COOCTBEHHBIM 3HAUEHUSM CaMOCOIPSHKEHHOIO JIMHEHHOTO npeolpa3o-
BaHus. CyllecTBOBaHHE OPTOHOPMHUPOBAHHOIO 0a3uca M3 COOCTBEHHBIX BEKTOPOB CaMOCOMPSKEHHOTO
JMHEWHOTO PeoOpa30BaHus U aITOPUTM €ro IIOCTPOCHHUSI.

OnpezneneHue OpTOroHAIBLHOIO JIMHEHHOTO MpeoOpa3oBaHus U ero reomeTpudeckuii cMoici. Kpu-
TEepUH OPTOTOHANBHOCTU MpeoOpa3oBanus. OproroHanbHas marpuna. Heobxommmoe M OCTaTOYHOE
YCIIOBUE OPTOrOHAJIBHOCTH MaTpuibpl. CBOMCTBA OPTOrOHANbHBIX MaTpull. OpTOrOHaIBbHOCTH MaTPULBI
nepexoaa OT OJHOTO OPTOHOPMHUPOBAaHHOTO Oasuca K Apyromy. CoxpaHeHUE CKaJISPHOTO TMPOM3BEICHUS
IIPU OPTOrOHAJILHOM IIpeoOpa3oBaHuu. COOCTBEHHBIE 3HAUEHHSI OPTOTOHAIBHOTO NPe0Opa3oBaHuUs.

OmnpeneneHne KBAAPATHIHON (POPMEI M €€ CBSI3b CO CKAISIPHBIM TPOU3BEIcHUEM. | eoMeTpraecKmii
CMBICIT KBaJpaTU4HOH (opMbl. MaTpuuHas 3amuch KBajpaTHuHOW (popmbl. KaHOHMYecKui U HOpMalb-
HBIA BHJ] KBaJpaTHuHOU (hopMbl. Teopema o IpUBEACHNN KBaAPATHIHOW POPMBI K KAHOHHYECKOMY BHILY
C MOMOIUIbIO OPTOTOHAJIBHOIO MpeoOpa3oBaHMs. 3aKOH MHEPLMM KBaIpaTHUHBIX Gopm. Onpenenutenb
I'pamma, ero reomeTpudeckuii cMbica U cBocTBa. OmpeneneHe I0J0KUTENbHO ONPEIEICHHON KBaipa-
TUYHOM (DOPMBI M TOJIOXKUTENBHO ompeneneHHol Mmarpuubl. Kputepuit CuiabBecTpa MOJOKUTEIbHOM
OTIPENICIIEHHOCTH cUMMeTprueckoi marpunbl. Kpurepuit Skobu. TpeyroibHoe pasziokKeHHE ITOJI0XKH-
TEJIBHO OIIPENETICHHON MaTpulibl. KBagpaTHBI KOPEHb U3 IOJIOKUTEIBHO ONPENEICHHON CUMMETpUYe-
CKOW MaTpHIbI.

Tema 5. KoMmruiekcHbI€ ynciia

KommnekcHpie uncia. Anrebpandeckas U TpUuroHomerpuueckast ¢popma 3anucu. Moayns u apry-
MEHT. DKCIIOHEHTa OT KOMIUIEKCHOTO uncia, hopmyna Dinepa. OcHoBHas Teopema anreOpbl. Paznmoxe-
HUE Ha MHOXXUTEITM MHOTOYJIEHA C BEIIeCTBEHHBIMH KO3 puiineHTamu.

TeKy'H_IHﬁ KOHTPOJIb YCIICBACMOCTU PCAIN3YCTCA B paMKax 3aHATHH CECMHUHApPCKOI'o THUIIA, T'PYIIIO-
BbIX WJIM MHAUBUAYAJIbHBIX KOHCYHBTaHHfI.

HpOMe)KYTO‘-IHaSI arrecranuus nmpoxoAuT B 5K3aMCH, BKJ'IIO"IaIOH_[I/Iﬁ OTBCTBI Ha BOIIPOCHI IIO IIPO-
rpaMme TUCHUITIINHBI.

4. YueGHO-MeTOAMYECKOE OGecrieyeHne CaMOCTOSITeTbHOI padoThl 00y4YaoIuXcs

[ens camocTosiTeNnbHONU PabOTHl — (OPMUPOBAHNE HABBIKOB HEMPEPHIBHOTO CaMOOOpa30BaHHS U
po¢eCCHOHATIBHOTO COBEPIICHCTBOBAHMS.

CamocrosTenbHas pabota croco0cTByeT (GOPMHUPOBAHUIO AHATUTUYECKOTO ¥ TBOPUYECKOTO MBbIIILIE-
HUS, COBEPUICHCTBYET CHOCOOBI OpraHM3allii HCCIEeI0BATEIbCKON JesITeIbHOCTH, BOCIIUTHIBAET Iiele-
YCTPEMJIEHHOCTh, CUCTEMHOCTh U MOCJIEI0BATEIbHOCTh B pab0OTE CTY/IEHTOB, Pa3BUBAET Y HUX HABBIK 3a-
BEpLIATh HAa4yaTyko padoTy.

OcHOBHBIE BU/IbI CAMOCTOSITENILHOM pabOThI CTYI€HTOB!

— paboTa c OCHOBHOM U JIOTIOJIHUTEIBHOMN JINTEpaTypoi;

— H3y4YEeHHE KaTeropuaibHOIO anmnapara JUCLUIIINHBL;

— CaMOCTOSTENBHOE U3YUYEHUE TEM TUCLUILINHEI,

— MOJrOTOBKA JJOKJIAJ0B-TIPE3EHTALINH;

— MOATOTOBKA K 3K3aMEHY;

— pabota B OuOIMOTEKE;

— HW3y4YeHHe CaiiTOB IO TEMaM JAUCLUIUINHBI B ceTu MIHTepHeT.
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PaboTa ¢ OCHOBHOI1 U JONOJTHUTEIBHOMN JTUTEPATYPO

W3yueHne pekOMEHJOBAHHOM JIUTEpaTyphl CleAyeT HAYMHATh ¢ YUeOHMKOB U y4eOHBIX IOCOOuii,
3aTeM MepPexXouTh K HAyYHbIM MOHOTpa(HsIM U MaTepraiaM MepHoANYeCKUX n3ganuid. Pabora ¢ nurepa-
Typol NpeaycMaTpuBaeT KOHCHEKTHPOBAHHWE HauOoJiee aKTyalbHBIX M IO3HABATEIbHBIX MaTEepHUasOB.
3TO HE TOIBKO MOOMIIM3YeT BHUMAHHE, HO U CIIOCOOCTBYET OoJiee riry0OKOMY OCMBICIIEHUIO MaTepuana,
€ro JIydlleMy 3allOMUHAHUIO, & TaKXe I03BOJSET CTyACHTaM IPOBOAMTH CHCTEMATH3alUI0 U CPAaBHU-
TeNbHBIA aHau3 u3ydaeMoil mHpopmanuu. Takum 00pa3oM, KOHCIEKTUPOBAHHUE — OJIHA U3 OCHOBHBIX
(bopM caMOCTOATENIBHOTO TPYJla, KOTOpas TpeOyeT OT CTyJeHTa aKTUBHO paboTaTh ¢ y4yeOHOU IuTepary-
PO U HE OIPAHUYNBATHCS KOHCIIEKTOM JICKIIMM.

CTyneHT NOJKEeH yMEeTh CaMOCTOSITENIbHO MOAOUpPaTh HEOOXOAUMYIO JIUTEPATypy Ul yueOHOU U
Hay4YHOI paboThI, yMEeTh 00pamaThcsi C MPEIMETHBIMHU KaTaloraMu U OMOIHorpaguuecKuM CIpaBOYHH-
KOM OMOJIHOTEKH.

N3ydenune kaTreropuagbHOro anrapara JUCLUIIINHbI
N3ydyeHrne U OCMBICTICHHE OCHOBHBIX KAaTETOPHH IUCIUIUIHHBI TpeOyeT mpopaboTKU JICKIIMOHHOTO
Marepuaa, BHIITOJIHEHUS TPAKTUYECKUX 33JIaHUI, U3yUEHUE CIOBAPEN, SHIUKIIONEANH, CIIPABOYHUKOB.
NunuBuayanpHasi caMoCTOSITeNIbHAsT padoTa CTyJeHTa HalpaBjieHa Ha OBJIAJICHUE U TPAMOTHOE
[IPUMEHEHNE TEPMHUHOJIOTUU I10 U3YyYaeMOU JTUCLUIIIIMHE:

CamMocTosATeIbHOE U3YUYCHHUE TEM JTUCIUTUIMHBI
Ocob0e MecTO OTBOJIUTCS CAaMOCTOSITENIbHONW MPOPabOTKe CTYACHTAMH OTJIEIBHBIX Pa3AeiioB U TEM
M3y4aeMol JAMCUUILTUHBL Takoil moaxoj BeIpaOaThIBAET y CTY/IEHTOB MHHUIIMATHUBY, CTPEMIICHHE K yBe-
JUYEHHI0 00beMa 3HAHUI, YMEHUHN U HaBBIKOB, BCECTOPOHHEIO OBJIA/IEHUs ClIocO0aMU U IPUEMAMHU MPO-
(beccruoHaIbHON NeSTeNbHOCTH.
N3ydyeHue BOIpOCOB ONpPENEICHHON TEMbl HAlpaBieHO Ha OoJiee IIIyOOKOE YCBOEHHE OCHOBHBIX
KaTeropuil, COBEPIICHCTBOBAHKNE HABbIKA aHAJIN3a TEOPETUUYECKOI0 U AIMIIMPUYECKOT0 MaTepHala.

[ToaroroBka qOKJIaA0B-NPE3EHTALNI
Hamucanne noknazoB ¥ MOATOTOBKA MPE3EHTALMU TMO3BOJISIET CTYJAEHTAM TIyO)Ke€ U3YYUTh TEMBI
Kypca, CaMOCTOSITETbHO OCBOUTH M3y4aeMblii MaTepHal, MOJb3ysACh YYEOHBIMU MOCOOUSIMU M HAyYHBIMU
paboramu. Tema pedepaTa MOKET Ha3HAYATHCS MPETOJABATEIIEM I UHUITTUPOBATHCS CTYJEHTOM.

IToaroroBka K 3K3ameHy

[IpomMexxyTouHas arrecTalus CTyAEHTOB 10 IUCLUIUIMHE POXOJUT B BUE DK3aMEHa U IpeycMar-
PHBAET OLEHKY. Y CIOBHEM YCIEIIHOTO MPOXOKICHUS MPOMEKYTOUHOM aTTECTALMU SIBISETCS CUCTEMa-
TUYecKkas padoTa CTy/IeHTa B TeYCHHE ceMecTpa. B 3ToM ciiydae MOAroToBKa K AK3aMeHY SIBISETCS CHU-
CTEMATHU3AIMEN BCEX MOJYYEHHBIX 3HAHUI MO TAHHOW JUCIUILIAHE.

PexoMennyercsi BHUMATENbHO U3YUYUTh NIEPEYEHD BOIPOCOB K IK3aMEHY, a TAKKE HCIOJIb30BaTh B
mporiecce 00yueHUs MporpaMMy, y4eOHO-METOUIECKUN KOMIUICKC, IPYyTrue METOIMYECKUE MaTEpHAIIbI.

KenaTenbHO CIUIAHMPOBATH TPOEKPATHBIM MPOCMOTP MaTepHalia Mmepesl dK3aMeHOM. Bo-mepBbix,
BHUMATEJIbHOE YTEHHE C OCMBICIIEHUEM, TTOJYEPKUBAHUEM U COCTABIIEHHEM KPATKOro IiaHa orBeTa. Bo-
BTOPBIX, MMOBTOpPHAs MpopaboTKa HauboJee CIOKHBIX BOMPOCOB. B-TpeThuX, OBICTPHINA MPOCMOTpP MaTe-
pyalia Wiy IJIAaHOB OTBETOB ISl €0 CUCTEMATHU3alMK B TAMSITH.

CamocrosiTenpHas paboTa B OMOIMOTEKE

BaxHbIM acreKTOM CaMOCTOSITEIBHON MOJITOTOBKU CTYJIEHTOB SIBISIETCS paboTa ¢ OUOIMOTEYHBIM
dhonIOM.

D10 paboTa mpearnonaraeT pa3lIuyHble BapUAHTHI MOBBIIIEHUS MPO(ECCHOHATHFHOTO YPOBHS CTY-
JCHTOB:

a) MOJy4eHHEe KHUT I TOAPOOHOTO U3yYEHHSI B TEUEHHE CeMecTpa Ha HAyYHOM a0OHEMEHTE;

0) U3yueHre KHUT, )KypHAJIOB, Ta3€T - B YNUTATHLHOM 3aJI¢;

B) BO3MOXKHOCTh IMOMCKa HEOOXOJMMOT0 MaTepuasa MmocpeCTBOM JIEKTPOHHOTO KaTallora;
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I') IOJy4YeHUE HEOOXOJUMBIX CBEICHUH 00 HCTOYHUKAX HH(DOPMAIUH Y COTPYTHUKOB OMOIMOTEKH.

N3ydenue caliToB 0 TeMaM AUCLUUILIMHEI B ceTy MIHTEepHET

Pecypcel IHTEpHET SBISIOTCS OJHUM M3 albTEPHATUBHBIX HCTOYHHUKOB OBICTPOTO MOMCKa Tpedye-
Mo uHpopmMaruu. VX ucrnonbp3oBaHue BO3MOXKHO IS ITOJIy4EHHs] OCHOBHBIX U JIOTIOJIHUTENIBHBIX CBEJlE-

HUU 110

u3ydaeMbIM MarepuanaM. Heobxomumo momMHUTH 00 odopmieHHH ccblUlok Ha WHTEepHeT-

HCTOYHUKHU.
Jyis moBbIieHus 3PPEKTUBHOCTH CaMOCTOSITENILHOW PabOTHI CTYJEHTOB MPEMOAABATEIIO IENECO-
00pa3HO KCIOJIb30BATh CIEIYIOIINE BUBI JESTEIbHOCTH:

KOHCYJIbTAIIHH,
BbIJIa4a 331aHU{ Ha CAaMOCTOSTEIIbHYIO padoTy,
nH(popMaInmoHHOE 0O0ecrieueHHe 00yUeHHUS,

KOHTPOJIb KQUeCTBa CAaMOCTOSTEIBHON pabOThI CTYICHTOB.

Bomnpocel 11 CaMOKOHTPOJISA

1. ITo kakoMy IpaBUITY CKJIAJBIBAIOTCSI MATPHIIBI?
2. MOHO 71 M3 OJHON MaTpHIIBl BBIUECTh JPYTyI0 M Kak 3TO caenarb? Yro Oynmer pe3ynbraToM
ATOM onepanuu?
3. Kak yMHOXXUTb MaTpHUIly Ha YUCIIO?
. Kak nepemHoxaroTcsi MaTpuiibi?
. KakoBbl pa3mepsl MaTpuilsl A, eciu u3BecTHo, uto (1,2,3)*A = (0,1)?

. Kakas marpuna HaspiBaercss oOpaTHOM IO OTHOIIEHUIO K MaTpuie A?

4
5
6. Kakumu colicTBamu o0aiaeT onepanusi yMHOKEHUsI MaTpuil?
7
8

. Kakas marpuna umeer oOparnyto?
9. Kak BBIYMCIIAIOTCS ONPEASIUTENHN 2-TO U 3-T0 MOPSIAKOB?

10.
11.
12.
13.
14.
15.
16.
17.
. I3MeHuTCs M paHT MaTpUIlbl IOCIIE AJIEMEHTApHbIX IpeoOpa3oBaHuii?
19.
20.
21.
22.
23.
24,

18

HEHUK?

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

Kakwue cBoiicTBa UMEET OnpenenuTens?

Kak BBOMTCS onpenenuTeb n-ro nopsijika U KakoBbl €ro cBOMcTBa?

UYro Takoe pa3noKeHue ONpeAeTUTeNs 110 3JIeMEHTaM CTPOKHU MU cTo01a?
Kak Beluncnsercs onpeaenuTenb NPou3BeACHNUS MaTpUILL?

Kak Bbruncnsercst oopaTHas MaTpuIia yepe3 COI03HYI0?

KaxoBsl cBOiicTBa 00paTHOW MaTpUILIbI?

UTto Takoe paHT MaTpullbl?

Kaxkue npeoOpazoBanusi MaTpUIIbl OTHOCATCS K DJIEMEHTAPHBIM?

UTO MOXHO cKa3aTh O PaHre MPOU3BEACHUS MATPULL?

Kak HaiiTu 00paTHyI0 MaTpUIly ¢ OMOLIbIO 3JIEMEHTaPHBIX MPeoOpazoBaHUA?

UYro Takoe 6a3MCHBIN MUHOP U KaKMMH CBOMCTBaMH OH o0aiaeT?

Kakas cucreMa JTMHEHHBIX ypaBHEHUN COBMECTHA?

[Ipy xakux yclnoBHUSAX CHUCTEMa JINHEWHBIX YPAaBHEHHI COBMECTHA?

Kak noctpouts pyHnaMeHTaIbHYIO CUCTEMY PELICHUN OJHOPOTHON CHCTEMbI JIMHEHHBIX ypaB-

Kaxk HaliTu MHOXECTBO BCEX pEUICHUN HEOJHOPOIHOM CUCTEMBI JIMHEUHBIX YPAaBHEHUM?

B uewm 3akmrouaercs merox ['aycca penieHust TMHEHHON CUCTEMBI?

B get coctout meton ['aycca ¢ BRIOOpOM T1aBHOTO deMeHTa?

Kakue BeKTOpbI Ha3bIBAIOTCS KOJJTMHEAPHBIMU? KOMILTAHAPHBIMU?

Kaxkue onepanuu Haj BEKTOpaMH HAa3bIBAlOTCS IMHEWHBIMU U KaKOBBI UX CBOMCTBA?

Yro Ha3pBaeTcd 6azucomM?

Kaxkue BekTopbl Ha3bIBAIOTCS IMHEMHO 3aBUCUMBIMH U KaKUE JIMHEMHO HEe3aBUCUMBIMU?

Kak onpenensercs aekaproBa cucteMa KOOpUHAT?

UTo Ha3bIBAECTCH CKAISPHBIM MIPOU3BEICHHUEM JIBYX BEKTOPOB, KAKOBBI €r0 CBOMCTBA U KaK OHO

BBIpaXKaeTCsl yepe3 1eKapTOBbI KOOPIUHATHI BEKTOPOB?

34

. UTo Ha3pIBaeTCs BCKTOPHBIM IPOU3BCACHUCM JIBYX BCKTOPOB, KAKOBEI €T'O CBOMCTBA U KaK OHO

BBIpAXKaeTCsl Yepe3 IeKapTOBbI KOOPIUHATHI BEKTOPOB?
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35. Kak BbIpaxaeTcs AJIMHA BEKTOPA, YIoJ MEXAy BEKTOPaMH M PaCCTOSHUE MEXAY JBYMS TOUKAMHU
B JICKapTOBOM CUCTEME KOOpAUHAT?

36. UTto Ha3bIBaeTCSl CMEIIAHHBIM MPOM3BEACHUEM 3-X BEKTOPOB, KaKOBBI €0 CBOMCTBA W KAaK OHO
BBIpAXKAEeTCsl Yepe3 KOOPAUHATHI BEKTOPOB B OPTOHOPMUPOBAHHOM Oa3uce?

37. Kak npeoOpa3yroTcs KOOpAWHATHI BEKTOpa Mpu 3aMeHe 6a3uca?

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

39. Yro Takoe n-MepHOE MPOCTPAHCTBO U KAKOBHI €r0 CBOICTBA?

40. Yro Takoe n-MepHOE €BKJIUJIOBO IIPOCTPAHCTBO U KAKOBBI €0 CBOKWCTBA?

41. Kak B n-MepHOM IIPOCTPAHCTBE ONPEAEIAETCS JJIMHA BEKTOPA, HOpMa BEKTOPa, OPTOrOHAIBHOCTh
BEKTOPOB?

42. B yeM COCTOMT HEpaBEHCTBO TpeyroibHHWKA Mo Teopeme [ludaropa B N-MEpHOM €BKINIOBOM
MPOCTpaHCTBE?

43. Yo Ha3bIBaeTCs HANPABJISAIOLIMM BEKTOPOM MPSAMOM U HOpMaJIbHbIM BEKTOPOM IUIOCKOCTH?

44. Kak 3anucpIBaeTcs NapaMeTpUYECKOE YPaBHEHUE PSIMOM U MIIOCKOCTH?

45. Yro Ha3bIBaCTCS YTIOBBIM KOA((OUIIMEHTOM MPSMOU HA IIOCKOCTH U KAKOB €0 T€OMETPUICCKHIA
cMbICIT?

46. Kak 3anucblBaeTcsi ypaBHEHUE NPAMOM, NMPOXOJAIIEH uepe3 ABE TOYKUM B IPOCTPAHCTBE U Ha
IIJIOCKOCTH?

47. Kak 3anucbIiBaeTCsl ypaBHEHHE IIJIOCKOCTH, IPOXO/ASILEH Yepe3 TpU 3aJaHHbIE TOUKH?

48. Kak BBIYHCISIOTCS YIIIbl MEX]Y IBYMS IPSIMBIMU Ha IJIOCKOCTU U B TIPOCTPAHCTBE?

49. KakoBbl yCl10BUS EPIEHIUKYISIPHOCTU ABYX HNPSIMBIX, IBYX IJIOCKOCTEH, MPSAMOM U MJIIOCKOCTH?

50. Yto Takoe OKPY>KHOCTb, JUIMIIC, TUnepOoia U napadona U KakoBbl UX KAaHOHHMYECKHE ypaBHe-
HUs?

51. KakoB reoMeTpu4ecKuii CMBICII CUCTEM JIMHEHHBIX HEPABEHCTB C ABYMS U TPEMs IIE€PEMEHHBIMU?

52. Kak onpenensieTcss MaTpulla JIMHEMHOTO MpeoOpa3oBaHus?

53. KakoBbI CBOMCTBA COOCTBEHHBIX YHCET U COOCTBEHHBIX BEKTOPOB JTMHEHHOTO MpeoOpa3oBaHus?

54. Kak MeHsieTcsl MaTpula JIMHEHHOTo peo0pa3oBaHus P MEpexoJie K HOBOMY Oa3ucy?

55. Yto Takoe caMOCOIpsKEHHOE JIMHEHHOoe peobpa3oBaHue?

56. Kakumu cBoiicTBamMu 00J1aJat0T COOCTBEHHBIE BEKTOPHI 1 COOCTBEHHbIE

YHCiIa CaMOCOIIPSHKEHHOTO JIMHEHHOT 0 mpeoOpa3oBaHus?

57. Kakoii Bug ©MeeT MaTpuila JUHEHHOTO ITpeoOpa3oBanHus B 6a3uce u3 COOCTBEHHBIX BEKTOPOB?

58. IlpuBenuTe nmpUMepbl SKOHOMHUYECKHUX 3aJad, B KOTOPBIX HCIOJIb3YIOTCS CUCTEMBI JMHEHHBIX
YpaBHEHUI U HEPABEHCTB?

59. KakoB 5KOHOMHYECKHI CMBICII COOCTBEHHBIX UHCEN U COOCTBEHHBIX BEKTOPOB?

60. Kak 3anucpIBaeTcst MaTpuiia KBaapaTUIHONH GOpMBbI?

61. Kak BBoguTCs onpenenurens I'paMma 1 KakoBbI €70 cBOWcTBa?

62. Kak nmpeoOpa3oBath KBaJpaTUUHYIO GOPMY K KAHOHUYECKOMY BUIY?

63. Yto Takoe MoJIOKUTEIBHO OlpeieieHHas KBajipaTuyHas ¢popma?

64. KakuMu cBoMicTBaMH 001a/1a€T MOJIOKUTETHHO ONpEIeICHHAst MaTpuiia?

65. IlpuBeauTe KpUTEPUH MOJIOKUTEIBHON ONIPEIEIEHHOCTH MAaTPHII.

KonTpoubnas padora

TpebGoBaHus K KOHTPOJIBHOM padoTe:

e KOHTpPOJIbHYIO HabupaioT B Word uiau IpyromM TEKCTOBOM PEAAKTOPE C aHAJIOTMYHBIM (YHKIIHO-
HaJoM;

e Ipu HabOpe HYKHO UCMoib30BaTh MpUPT Times New Roman,;

e UHTEPBAJ MEXKIY CTPOK — IMOJTYTOPHBIN;

e pasmep mpudta — 14,

e TEKCT BBIPAaBHUBAETCS IO HIMPUHE;

e B TEKCTE JIE€Jal0T KPACHBIE CTPOKH C OTCTYNOM B 12,5 Mm;

e HIKHEE U BEpXHEE MOJIsI CTPAHULIBI TOJKHBI UMETh OTCTYI B 20 MM;

e creBa orctym cocTtaniseT 30 MM, cripaBa — 15 MmM;
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e KOHTpPOJIbHAasd BCCraa HyMEpycCTCAa € ICPBOTO JIMCTA, HO HAa TUTYJIbHOM JIMCTC HOMCP HC CTABAT,

e HOMCP CTPaHHUIILI B pa60Te BCEraa BRICTABJIACTCA B BEPXHEM IIPaBOM YIIIY,

e 3ar0JIOBKHM pabOThl 0hOPMIISIOTCS KUPHBIM IIPHPTOM;
e B KOHIIE 3ar0JIOBKOB TOUYKA HE MPETyCMOTPEHA;

e 3ar0JIOBKM HAOMPAIOTCS NMPOIMCHBIMHU OyKBaMU;

e BCE IYHKTHI U pa3zeibl B padoTe JOIDKHBI OBITh IPOHYMEPOBAHbBI apadCKUMU HU(paMu;
e Ha3BaHM PA3/EJIOB PA3MEILAIOTCS IOCEPEIUHE CTPOKH, ITOPA3AEIBl — C JIEBOTO Kpas;
e pabora pacrieuaTbIBacTCs B IPUHTEPE Ha JHUCTax A4;
e TEKCT JOJDKEH PaclolaraTbCs TOIBKO Ha OHOW CTOPOHE JIHCTA.

ogakrwdE

TUTYNBHBIN JTUCT;
OrnaBiieHHE U BBEIECHHUE;
OCHOBHOH TEKCT KOHTPOJIbHOM;
3akrounTeIbHAs YacTh pabOThI;
[lepedyeHb UCTIOJIB30BAaHHOM JIUTEPATYPhl U HCTOUHUKOB;
JlonosTHeHUs U IPUIIOKEHUS.

PaGorta umeeT Takyio CTpyKTYypy:

Tembl KOHTPOJIBHBIX PabOT

1. [lpuBenuTe TpUMEPHl YKOHOMUYECKUX 3a]1a4, B KOTOPBIX HCIOJIb3YIOTCS CHUCTEMBI JIMHEHHBIX
yYpaBHEHUHN U HEPABEHCTB?

©ONDCAWN

KakoB 3koHOMHYECKHI CMBICT COOCTBEHHBIX YHCEN U COOCTBEHHBIX BEKTOPOB?
Kak 3anuceiBaeTcst MaTpuLia KBaApaTUYHON GOpMBbI?
Kak BBouTCs onpenenutens ['paMMa 1 KakoBbI €ro CBOICTBa?

Kak npeobpa3oBath KBaJpaTHUHYO (HOPMY K KAHOHMUECKOMY BUTY?

. UTO TaKkoe MOJ0KHUTENBHO ONpeAeTIeHHAas KBapaTHaHas Gpopma?

. Kakumu cBoiictBamu o6sagaer Moia0KUTENbHO ONpeeeHHas MaTpuia?
. IIpuBenuTe KpUTEPUHN NOJIOKUTEIIBHON ONPENEIEHHOCTH MaTPHIL.

KOHTpOJ'IBHBIG BOIIPOCHI U 3adaHU JJIA MPOBCACHUSA TCKYLICTO KOHTPOJIA U HpOMe)KYTO‘{HOﬁ aTTe-
CTallur 11O UTOraM OCBOCHUA JUCHUIIIMHBI TPHUBCIACHLI B II. 5.2.

5. ®oH] OLEHOYHBIX CPEACTB /JIsi MPOMEKYTOYHOH ATTECTANMH IO JUCHUIINHE (MOIYJIIO),

BKJIFOYAIOIIWH:

5.1. Onucanme mKaj OLl¢cHUBAHUSA PE3yJbTAaTOB oﬁyqe}mﬂ no JIMCHUIIJINHE

Yposens xana oueHuBaHusA cGOPMHPOBAHHOCTH KOMIIETEHIUI
chopmupo- TJ10X0 HeyIoBIIe yAOBJIe- DEBOC
BaHHOCTH y TBOpPH- Xopouo OYeHb XOPOLIO | OTJIMYHO P
KOMIIeTeHIHi TBOpUTEIBHO | XO/THO
(uHaMKaTopa
AOCTUKEHUS
. He 3auteno 3a4TEHO
KOMIIeTeHIUi1)
OtcyTcTBUE YpoBeHb  3Ha- YposeHnb
yre Munu- YpoBenb 3Ha- PS¢ POBet
3HaHUH Teope- N HUI B oOBeMme, | YPOBCHb 3HaHWH B
MaJbHO HHMI B 00BEME, .
THYECKOTO YpoBeHs 3Ha- COOTBETCTBYIO- |3HaHUH B |o0ObeMe,
. JIOITyCTH- | COOTBETCTBY-
MaTepHaia. HUI HIDKE o IIeM IporpaMme | ooseme, TpeBbIIIa-
MBI  ypo-|MOIEM  TIpo-
HeBo3mox- MHHUAMAJTh- MOJITOTOBKH. COOTBET- IOIIeM TIpO-
3HaHus BEHb 3Ha- |TpaMMe IIOA-
HOCTH OIIEHUTH | HBIX TpeOoBa- wmi.  Jlo- | rotosk.  Jlo JlomymmeHo He- | CTBYIOIIEM | TpaMMy
IOJIHOTY 3Ha- |Hui. Mmenu ) ’ CKOJIBKO  HECY- | Iporpamme | IIOArOTOB-
. MyIIEHO MyoieHo  He-
HUH BCJIE[I- | MECTO TPYyOBIE LIECTBEHHBIX MOATOTOB- | KH.
MHOIO He-|CKOIbKO  He-
CTBHE OTKa3a, | OIIHUOKH. OINOO0K KH, 6e3
rpyOBIX rpyObIX oOIIu-
oOyuyarorerocs OMINOOK.
OILIMOKH. 60K
OT OTBETa
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OrtcyTcTBHE IIpu pemenuu | [Tponemon- | IIponemon- [Ipopemonctpu- |IIponemon- |IIpoaemon-
MHHUMAJIBHBIX |CTAHOAPTHBIX |CTPUPOBA- |CTPUPOBAHBI | POBAHBI BCE | CTPHPOBAHBI | CTPHPOBAHbI
ymenuid. He- |3amau HE |HBI OCHOB- |BCE OCHOBHBIC | OCHOBHBIE YMeE-|BCE OCHOB-|BCE OCHOB-
BO3MOXXHOCTH | IPOJICMOH- Hble yMe-|ymeHuA. Pe-|Hus.  PemieHsl |Hble  yMme- |[HbBle — yMe-
OLICHUTh HAJH- | CTPHPOBAaHBl |HUA. Pere- |IEHBI BCe Oc- |[BCE  OCHOBHBIE | HUSA,pEIIeH |HUS. Permre-
Yhe  yMCHHH | OCHOBHBIE HBl  THIIO- | HOBHBIC 3aja-|3afa4yd. BEImon-|bl Bce Oc-|HBI BCE OC-
BCJIEJICTBHE YMEHUS. BbIC 3a/1a4M |YM C HErpy-|HEHBl BCE 3a/a- | HOBHBIC HOBHBIE
oTkaza, o00y-|lmMemn Mmecrto|c  Herpy-|ObIMH OIIMO- |HHS, B IIOJHOM |33ja4u C|3agaun.
Ymenus YaoILIerocst oT | rpyobie ObIMHK Kamu. Bpimon-|o0beMe, HO He- | OTHENbHBI- | BeImoiIHEHBI
oTBETa OLINOKH. OIMOKaMHU. | HEHBl BCE 3a- | KOTOPHIE C|MHU Hecyllle- [Bce  3aja-
Brimonze- | naHud, B IOJ- | HEAOUETaMH. CTBEHHBIM |HHA, B IOJ-
HBI BCE |[HOM o00BeMe, Hemo4yera- |HOM
3aaHMsl, HO HEKOTOpPEIE MH, BBIIOJ- | 00bEME 0€3
HO HE B|C HEAOUYCTAMH. HEHBl  BCE | HEOUYETOB
TIOJTHOM 3aJaHusl B
obBeMme. TTOJTHOM
o0BeMe.
OtcyTcTBHE IIpu pemenun | Mmeercs IIponemon- IIponemonctpu- |IIpogemon- |IIpoaemoH-
BIQJCHUsI Ma- | CTAHOAPTHBIX | MUHH- CTPHPOBAHbl | poBaHbl  0a30- | CTPUPOBAHBI | CTPUPOBAH
TepHaIoM. 3amaq HE | MaJbHBIH | 6a30BbIC BbIC HAaBBIKA HaBBIKH TBOPUYECKUH
HeBozmox- MIPOJIEMOH- Habop HaBBIKH P pELICHHH |TIPU  pelle- | IOAX0N K
HOCTH OLICHHTH | CTPHPOBAHBI | HABBIKOB NP PELICHHH | CTAHAAPTHBIX HUH He- | pELICHHIO
Hapbiku HaJI4ame 6azoBble JUI  pellle- | CTAaHOApTHBIX |3a1ad Oe3 OIIM- | CTaHmapT- | HEeCcTaH-
HaBBIKOB HaBBIKH. HUS CTaH-|3a7ad C HEKo-|0OK W HeZode- |HbIX 3ajad | AapTHBIX
BCJIC/ICTBHE Wmenu MecTo | AapTHBIX | TOPBIMH HEJIO- | TOB. 6e3 ommOOK | 33124
oTkaza, 00y- |TpyObie 3a1a4 C | yeTaMu U Hexoue-
YaIOIIErocs OT | OLIMOKH. HEKOTOPHI- TOB.
oTBETa MU HeJoYe-
TaMHu
Ixana OLECHKHU IMpH leOMe)KyTO‘lHOﬁ arrecranuu
Ouenka YpoBeHb NOATOTOBKH
TTpeBocxoaHo Bce xommneTeHIMy (4acTi KOMIIETEHIIMH), Ha pOpPMHUPOBaHHE KOTOPHIX HAIpaBlieHa
JCLUILIMHA, COOPMHUPOBAHBI HA YPOBHE HE HMKE «IPEBOCXOTHO
Bce xoMmmeTeHIny (4acTH KOMIETEHITHI), Ha (OPMHUPOBAaHUE KOTOPBIX HAalpaBiieHa
OTin4HO JMCLUILIMHA, COPMHUPOBAHBI HA YPOBHE HE HUXKE KOTJIIMYHOY, TIPH ATOM XOTsI ObI 0/1HA
KOMITETEHIIHs c(QOPMHUPOBaHA HA YPOBHE «OTIMIHOY
Bce xoMmmeTeHInH (4acTH KOMIETEHIIHI), Ha (OPMHUPOBAaHHE KOTOPBIX HAalpaBiieHa
Od4eHp XOpoIIo JUCHIHIUIAHA, C(HOPMHUPOBAHEI HA YPOBHE HE HIDKE «OYCHD XOPOIIIOY, IPH ITOM XOTs OBl
0JlTHa KOMIETEHIHs c(HhOpPMUPOBaHA HA YPOBHE OUEHB XOPOIIIO»
3a4TEHO Bce kxommereHnny (4acTi KOMITETEHIINI), Ha () OpMHUPOBAHNE KOTOPHIX HANpaBJIeHA
Xopormio JTUCTIHMIUIAHA, C(HOPMHUPOBAHEI HA YPOBHE HE HIDKE «XOPOIIOY», IIPH 3TOM XOTS OB 0/1Ha
KOMIIETEHIINA C(OPMHUPOBAHA HA YPOBHE «XOPOIIIOH
V0B TBOpH- Bce xomnereHIuy (YacTi KOMIIETEHIMH ), Ha ()OPMUPOBAHNE KOTOPBIX HAIpaBIIeHa
TOIBHO JCLUITIMHA, COPMHUPOBAHBI HA YPOBHE HE HI)KE «YJOBJIETBOPUTEIBHOY, IIPU STOM
XOTsI ObI O/THa KOMITETEHIMSI CPOPMHUPOBAHA Ha YPOBHE «YJIOBJIETBOPHTEIHHO)
HeynosnerBopu- XoTs ObI 01HA KOMITETCHIINS CPOPMHUPOBaHA HA YPOBHE «HEYAOBICTBOPUTEIHHOY, HH
TEIBHO OJlHa W3 KOMIIETEHINIA He c(hOPMUPOBAHA HA YPOBHE «IIJIOXO)
HE 3a4TEHO
Inoxo XoTs1 ObI 0THA KOMITETEHITHS CPOPMUPOBAHA HA YPOBHE «ILJIOXOY
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5.2. TunoBble KOHTPOJIbHBbIE 3aJaHUSI WU WHBbIE MATEPHAJIbI, HEOOXOAUMBIE /IS OLIEHKH pe-
3yJIbTATOB 00y4eHMUSsl.

5.2.1. KoHTpoJIbHBIE BONPOCHI

Bomnpocskl Kk 3xk3aMeHy

Bomnpoc Kon xomnerenuuu
Tema 1. Mampuuywl u onpederumenu YK-1

1. Onpenenenne matpuiisl. PaernctBo Matpuil. Cymma Matpuil. [IponsBeneHre MaTpUIIBs Ha VK-1
9HCI0. YMHOXEHHE IBYX MaTpHIL.

2. CBolicTBa MaTpUYHBIX ONepanuii. YK-1

3. IlepecTaHOBKH M3 N 31€MEHTOB U TPAHCHIO3HULIUU. YK-1

4. Onpenenurens KBagpaTHOH MaTpulpl. CBocTBa onpeaenuteneid. Teopema 00 yMHOKEHUN VK-1

onpeenuTesnen.

5. O6parnas marpunia. Teopema 06 06paTHON MaTpHIIE. YK-1

6. JIuneiinast koMOMHanusI CTPOK (cTONOIOB) MaTpuLlbl. JIMHEIHAS 3aBUCMOCTh U HE3aBUCH-

YK-1
MOCTb CTPOK (CTOJIOIIOB) MaTPHUIIBI.
7. OneMeHTapHbIe Ipeobpa3oBaHus MaTpulbl. CBOIICTBAa MAaTPHIL, OIYUYEHHBIX C TIOMOIIBIO dJ1e-
MEHTapHbIX peodpazoBanuii. Haxoxxaenue oOpaTHON MaTpPUIIbI TPY IIOMOIIHN 3JIEMEHTapHBIX YK-1
npeoOpa3oBaHuH.
8. PaHr maTpuIibl U ero cBoWcTBa. BrluncieHne paHra MaTpHUIBL. YK-1
9. Teopema 0 6a3MCHOM MHUHODE. YK-1
10. Kpurepuii TMHEHHO# 3aBUCUMOCTH CTPOK (CTOIOIOB) KBaapaTHON MaTpHibl. OnpeneneHue
JMHEHHON 3aBHCUMOCTH CTPOK (CTOJIOIIOB) MATPHIIBI C TIOMOIIBIO 3IEMEHTAPHBIX TpeoOpazoBa- YK-1
HUIL.
Tema 2. Cucmemut TUHERHBIX YPAGHEHUT
11. Cuctembl TMHEWHBIX ypaBHEHUH. OCHOBHBIE MOHATHS. ['€OMETPUUECKHI CMBICIT JIMHEHHBIX
ypaBHeHHI. MaTpuyHast 3al1ch CUCTEMBI TMHEHHBIX ypaBHeHU. JIMHEHHbIE MaTpUUHBIE YpaB- YK-1
HeHusl. Pemenne cucremsl.
12. Teopema Kponekepa-Karmemmu. YK-1
13. PenieHre HEBBIPOXKACHHBIX TMHEHHBIX CHCTEM KBaJpaTHOH MaTpuileil. Meron oOpaTHOH VK-1

Matpuubl. Dopmyiel Kpamepa.

14. PemeHne mpou3BOJILHBIX THHEHHBIX cucteM. Meton [Maycca. YK-1

15. Cuctembl OTHOPOAHBIX TUHENHBIX ypaBHEHUNA. DyHIaMEHTalIbHASL CUCTEMA PELICHUN U ee

HaxOXJICHHUE. VKL
16. O6mee penieHre HEOAHOPOTHOW CHCTEMBI. VK-1
Tema 3. Inemenmovt 6eKmMOPHOU an2edpbl U AHATUMUYLECKOU 2e0MeMPUU YK-1
17. BekropHas anre6pa. OCHOBHBIC TIOHSTHSI. YK-1
18. JIuneiiHble onepanyy Ha/l BEKTOPAMH: CyMMa M Pa3HOCTh BEKTOPOB, YMHO)KEHHE BEKTOpa Ha VK-1

grc0. CBONWCTBA TMHEHHBIX OTIepalyi.

19. TIpoekiwst BEKTOpa Ha 0Ch, CBOMCTBA MPOCKIHIA. YK-1

20. OproroHaabHbIH (IeKapTOBLIiT) Oasuc. basuc Ha MIOCKOCTH U B pocTpancTBe. KoopauHaTs VK-1
TOYKH.

21. Koopaunatel BekTopa. CHCTEMa KOOPIMHAT HA IUIOCKOCTH U B MpocTpancTBe. @opmyiia pac-
CTOAHUA MCXKIY IBYMS TOUKAMH B KOOPJIMHATaX.

YK-1

22. YcoBHe KOJUTHHEAPHOCTH BEKTOPOB. DopMyJia qe/ieHHs OTPE3Ka B 3a1aHHOM OTHOIIICHUH. YK-1

23. OmpexeneHue cKausipHOro mpou3seaeHus. CBOWCTBA CKAISIPHOTO MPOU3BECHUS U X MTPH- VK-1
MEHEHHE.

24. Belpa)xeHUE CKAIISIPHOTO MTPOM3BECHNUS Yepe3 IeKapTOBbl KOOPANHATHI BeKTopoB. Hampas-
JISIIOLIME KOCUHYCBI BEKTOPA.

YK-1

25. BeKTOpHOE MPOM3BEACHUE IBYX BEKTOPOB M €r0 CBOICTBA. YK-1

26. BoipaxxeHHE BEKTOPHOTO MPOU3BECHHUS B JEKaPTOBBIX KoopAnHaTax. OnpeieneHue miora- VK-1
JIM IapaJulesiorpaMMa | IO M TPEYTOJIbHUKA C TOMOIIBIO0 BEKTOPHOTO MPOMU3BEICHUSL.

27. BexTopHO-CKaJsIpHOE (CMEIIAaHHOE) TPOM3BEICHNE TPEX BEKTOPOB U €ro CBOWCTBA. Bripaxe-
HHE CMEIIaHHOTO IPOU3BEACHHS B IEKapTOBBIX KoopauHaTax. Onpenenenue o0bema napauiene- YK-1
nuneja U Terpaspa.

28. JIuneiinas KOM6I/IHaIII/I$I BCKTOPOB. JIuHeiinas 3aBUCHMOCTDb 1 HE3aBUCHMOCTD BCKTOPOB.

" NN YK-1
CBoiicTBa JIMHEITHON HE3aBUCUMOCTH BEKTOPOB
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29. Panr un Ga3uc cUCTEMBI BEKTOPOB. YK-1
30. ITnockocts. B3aumHoe pacronioxeHue AByX INIOCKOCTeH. PaccTosiHue 0T TOUKHM 10 TIIOCKO- VK-1
CTH.

31. PasnmuHble BUIB ypaBHEHUH IIIOCKOCTH. YK-1
32. lIpsimas B mpocTpaHcTBe. PasznaHpie BUIBI ypaBHEHUH MPSMOH B IPOCTPAHCTBE. YK-1
33. B3anMHOe pacIoyioxKeHne IBYX NPSMBIX B TPOCTPAHCTBE. YK-1
34. B3anMHOe pacIoyioKeHne IPSMOH U ITIOCKOCTH. YK-1
35. [Ipsamas Ha mIockocTr. Pa3snmudHbie BUABI ypaBHEHHHA NPSMOH Ha IIIOCKOCTH. YK-1
36. BzanMmHOE pacmonoXeHNe ABYX MPSIMBIX Ha IUIOCKOCTH. PaccTosIHUE OT TOYKH 10 IPSIMOM Ha VK-1
TUIOCKOCTH.

37. N3obpakeHNe Ha IMIIOCKOCTH MHOYKECTBA PEIICHIH CHCTEMBI IMHEHHBIX HEPAaBEHCTB. YK-1
38. KpuBsle BTOPOro Mopsiika U MX KAHOHWYECKHE YPABHEHMS. DKCLIEHTPUCHTET HIUIUIICA U TH- VK-1
niepOoJpl. CBOHCTBA AIUIHIICa, THIIEPOOITH U TapaboIbL.

39. Obmee ypaBHEHHE KPUBOI BTOPOTO MOpsaKa. TeopeMa 0 KIacCU(pHUKAINKA KPUBBIX BTOPOTO VK-1
HOpAIKA.

40. TToBepxHOCTH BTOpOTO NOpsinka. Teopema o Ki1acCH)UKAIIUN KBaJIPHK. YK-1
41. TlpeoOpa3oBaHue IEKAPTOBBIX NPSMOYTOJIBHBIX CHCTEM KOOPAWHAT. YK-1
Tema 4. Jluneiinvie npeodpazosanus u Keaopamuinvie Gopmol YK-1
42. OmpenenieHue TMHEHHOTO IPOCTPAHCTBA U €T0 MPOCTEHIIIHE CBONUCTBA. YK-1
43. JluneliHas 3aBUCUMOCTh M HE3aBUCUMOCTH CHCTEM BEKTOPOB. YK-1
44. PazmepHOCTh 1 6a3HC IPOCTPAHCTBA. YK-1
45. TlopmpocTpaHCTBa M UX CBOMCTBA. YK-1
46. TIpeoOpazoBaHre KOOPIMHAT IIPH IEPEX0Jie K HOBOMY 0a3mcy. YK-1
47. EBxinuoBsl mpocTpancTBa CKaysipHOE IPOU3BEICHNE BEKTOPOB M €r0 CBOHCTBA. [ITHHA BEK-

topa. HepaBenctBo Komn-byHnsikoBckoro. Kocunyc yria mexny Bekropamu. OpTOroHajJbHOCTb YK-1
BekTOpoB. HepaBeHCcTBO TpeyronpHuKa 1 Teopema [Tudaropa.

48. OpTOHOPMHUPOBAHHBIC CHCTEMBI BEKTOPOB M UX CBOWCTBA. METO OPTOrOHAIU3AIHH JTHHEHHO VK-1
HE3aBHUCHMOM CHCTEMBI BEKTOPOB.

49. Onpenenenue TMHEHHOTO peodpa3oBanus. [Ipumeps! 1 IpocTelie CBOWCTBA IMHEHHBIX VK-1
mpeoOpa3oBaHi.

50. Matpuria quHeiHHOr0 npeodpa3zoBanus. J[efcTBUs Hal IMHEHHBIME TIPe0oOpasoBaHusiMU. M3-

MEHEHHUE MaTPUIIbl TMHEHHOTO peodpazoBaHus pu niepexoie K HoBoMy 6asucy. [Togobue mat- YK-1
puL.

51. CoGcTBeHHBIE UnCiia U COOCTBEHHBIE BEKTOPHI MaTPHIIbl. XapaKTePHCTHUECKOE ypaBHEHHE. VK-1
CBoiicTBa COOCTBEHHBIX YHCEIL.

52. CBoicTBa COOCTBEHHBIX BEKTOPOB. YK-1
53. Onpenenenune kBajparnaHol GopMbl. MaTpuuHas 3anuch KBajaparuaHoi Gpopmbl. Kanonu-

YECKHI M HOPMABHBIA BUI KBapaTHIHOU (hopMbl. Teopema o MpUBEACHUHN KBaIPaTUIHOH (op- YK-1
MBI K KAHOHHYECKOMY BHJIY C IOMOIIBIO OPTOTOHAJILHOTO Pe0Opa30BaHHsI.

54. Knaccudukanus xkBaapatnaabix popM. Kpurepuii CrubBectpa. YK-1
55. JluneliHast Mosteb 0OMeHa (MOAETh MEXTyHAPOIHOMN TOPTOBIIH). VK-1
56. Monens JIeoHTheBa MHOTOOTPACIICBOM YIKOHOMHKH (0aTaHCOBEII aHAIIN3). YK-1

5.2.2. TunoBsbie TeCcTOBbIE 32/IaHUA A5 OLEHKH C)OPMUPOBAHHOCTH KOMIETEeHIIU I
Tectuponanue (YK-1)

IIpumepsl 3a1aHNi TecTa MO JIMHEHHOM ajaredpe 1 olleHKH KomneTeHInu «YK-1»

Bapuanr 1
1.YcTaHOBUTH COOTBETCTBHE MEX]Iy MaTpHIleH A 1 TpaHCIIOHMPOBAHHOM K HEW MaTpuueil:
Marprua A Tpancrionnposannas Marpuna A’
4 2 3 9 4 5
a) Al =
1) A=|7 0 1 1 2 3
0 56
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0 21 190
) A=

(545) 6) AT=[2 4 5
356

0 5

B) AT =2 4

15
4 7 0
nA'={2 0 5
316

Otser: 1-1; 2-B

2.YcTaHOBUTH COOTBETCTBHUE MEXy Mapoit MaTpuiiei A u B u ux npoussenenuem A4 - B:

Marpunst A u B Ipomssenenne A- B
1 0 0 -5 2 3
1) A= ,B=
0 3 2 1 1 -2
2 1 2 -4
1 0 2
2) A= J, B=|-1 3 (3 —Gj
0 -1 1
0 1
2 0 4
3) A= B=(1 -2
) 3] @ -2 D _, oj

|
T P I

Orser: 1-1; 2-a; 3-0; 4-B

a)
0)

o

3.YcTaHOBHUTL COOTBETCTBHUE MCXKAY OHNPCACIUTCIIEM MATPHUIIbI U €T0 3HAUYCHUEM

OHpCZ[eHI/ITCJ'II/I 3HaueHne OIIPEACINTCIIA

2 5 a) 7
1

3 7

3 — 0) 29
2)

4 1

2 -1 4 B) -1
3 0 3

0 2

r)-14

Otsert: 1-B; 2-a; 3-0

2 01
4. YCTaHOBHUTb COOTBETCTBUE MEXAY 3JIeMEHTOM MaTpuilbl A=|—-1 5 3 |u COOTBETCTBYIOLINM
1 7 6

eMy alnreOpandecKuM JOMOTHEHUEM:
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DneMeHT MaTpulbl

Anrebpanyeckoe JONOJIHEHNE

1) a, =2 a)+0 1
5 3
2) a,;=3 6)_0 1
7 6
3) a, =-1 B)+5 3
7 6
4) a, =1 r)_2 0
17

Ortser: 1-B; 2-T; 3-0; 4-a

X, +3X, —X; =0,
5. Jlana cucrema < 2X, —4X, + X, =3,
X, +5X; = 6.
YCTaHOBUTH COOTBETCTBHE MEXIY A, M ONPEICTUTE/ISMH, BHITMCAHHBIMU U3 CHCTEMBI, COIJIACHO
npasuity Kpamepa:
A . OHpeILCJ’II/ITeHI/I N3 CUCTEMBbI
1) A 1 3 0
a)y 2 -4 3
1 0 6
2) A, 1 0 -
6) 2 3 1
1 6 5
3 A, 1 3 -
B) 2 —4 1
1 0 5
4 A, 0 3 -
ni3 -4 1
6 0 5

Ortser: 1-B; 2-T; 3-0; 4-a

6. Ykaxxute 0OpaTHYIO MaTpHIly, COOTBETCTBYIOILYIO MaTpule A = (

47
1)[35

OtBer:3

-5 3
7 -4

Jo(3, 2ol

J o

4 3

7 5}'
-5
3

7
—4

|

7. PacctaBpTe MaTpuIlbl B MOPSAIKE BO3PACTAHUS UX PAHTOB:
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1 5 2 0 0O
1 2 3 4 5 1 2 3 4 5
Do 3 112 1 2 3 4 5 )]0 00 4 1 2 3 4 5
0 0 5 0 0O
OtBer: 3241

X, +3X, =5%; + X, = 2,
8. VKaKuTe KOINYECTBO GA3HCHBIX HEM3BECTHBIX CHCTEMBI < 9% — 4X, — 2X; +3X, =5,
6X, — X, = TX;, +4x, =17.
1) 12)23)34)4
Ortser: 2

. L 13X =X, =2,
9. [[aHa CHUCTCMa JIMHCUHBIX YPABHCHHUU
X, +5X, =6

X, X, - pELICHUE CUCTEMBL. YKaxKUTe X; + X,
1)1 2)2 3)3 4) 4.

OrtBerT: 2
. X, + 2%, =0,
10. Haiitu 3HaueHne M, Ipu KOTOPOM CHUCTEMA AMeeT OECKOHEYHOE MHOXKE-
3x, +mx, =0.
CTBO PEUICHU.
1) 2 2)4 3) 6 4) 8.
OTBeT: 3
11. VYkaxure KOJIMYECTBO CBOOOIHBIX HEU3BECTHBIX CUCTEMEI

X, +3X, —9X5 + X, + X5 =2,
S5X; —4X, —2X; +3X, +2X; =5,
6X, — X, = TX; +4X, +3X; =7.
1)1 2) 2 3)3 4)4
Otger: 3

X, —2X, + X5 = —1,
12. VYKaxure peleHne, COOTBETCTBYIOIIEE CUCTEME 2X1 + 3X2 - 5X3 =5,
3X, +2X, — X, =5.

1) (051 2) @0l 3 (LLo) 4 (L11)

OtBerT: 3
5 2

13. YKaKuTe XapaKTepUCTUIECKOE ypaBHEHUE, COOTBETCTBYIOIIee MaTpuile A = 5 & :
1) 2 +104+21=0; 2) A*-104+21=0; 3) 2> -101+29=0;4) A*+10A+29=0
OtBeT: 2

5 -1 1
14. Haiimute coOcTBeHHBIC uncia Matpunbl |0 2 —1

0 -1 2
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1) A,=2,4,=2,4,=5 2) A, =-1,4,=3,1,=5

A4 =1,4,=3,4,=5 NA=-2,4,=-2,4,=5
Otger: 3
Bapuanr 2
1.YCcTaHOBUTH COOTBETCTBHE MEXK/Y MAaTPUIIEH A U TPAHCIOHUPOBAHHOW K HEM MATPUILICH:
Matpuua A Tpancnonuposannas Matpuna A’
12 3 b)AT=(945J
3y A=|9 4 5 1 2 3
0 56
H A= 1 2 3 1 9
9 4 5 6) A" =2 4
3 5
1 9
B) A'=|2 4
3 5
1 0 2
nAT={2 5 4
3 6 5
OtBerT: 1-0; 2-B

2.YcTaHOBUTH COOTBETCTBHE MEXy Mapoi Marpulied A u B u ux npoussenenuem 4 - B:

Marpunst A u B Ipomssenenne A- B
2 1 2 3
1 0 2 a)
1) A= , B=|-1 3 1 -2
0 -1 1
0 1
10 0 -5 0 4
2) A= B= 6)
0 3 2 1 -3 0
10 0 4 2 -4
3) A: 'Bz B)
0 3 -1 0 3 -6
2 0 -5
4) A= B=(1 -2
) 3] @ -2 r)(G 3]

Ortser: 1- a; 2 -1; 3-0; 4-B

3.YcTaHOBUTE COOTBETCTBHE MCKAY ONPCACIUTCIIEM MAaTPHUIIbI U €T0 SHAYCHUCM

Onpexpenurenn 3HaYeHNE ONPEeTTUTENS
3 2 a) 13
1
1 4
4 — 06) 30
2)
5 2
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30 3
0 0 5
r) 10
Orser: 1-1; 2-a; 3-0
3 01
4. YCTaHOBUTH COOTBETCTBUE MEXKY 2JIEMEHTOM MaTpuilbl A=|—-6 4 5| U COOTBETCTBYIOIIUM
7 7 6
eMy anreOpandecKuM JIOMOTHEHUEM:
DJIeMEHT MaTPUIIbI AnreOpanueckoe TOTOJTHEHHE
1 =3 0 1
) a) +
4 5
2) a,,=5 01
) ay 5
7 6
3) a,,=—06 4 3
) 21 B) +
7 6
4) a;, =7 3 0
r) —
7 7

Orser: 1-B; 2-T; 3-0; 4-a

2%, +5X, = X; =0,
5. Jlana cuctema {3X, — X, + X, =4,
X +2X, = 3.
Y CcTaHOBUTE COOTBETCTBHE MemnyAXj " OMpCACIUTCIAMU, BBIIMMCAHHBIMHU N3 CHUCTCMBI, COI'JIACHO

npasuiy Kpamepa:

A « Onpenenureny U3 CUCTEMBbI
1) A 0 5 -
a) 14 -1
3 0
2) AX1 2 5 _
6) 3 -1 1
1 0
3 A, 2 5 0
) 3 -1 4
1 0 3
4) Ax3 2 0 -
ni3 4 1
1 3 2

OtBert: 1-0; 2-a; 3-1; 4-B
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-5 3
6. YkaxuTe 00paTHYIO MAaTPUILy, COOTBETCTBYIOIYIO MaTpHIIE. ( - J

-4
4 7 5 -3 4 3 -5 7
25 525 Jonelr o o3 )
OTBeT:3

7. PacctaBpTe MaTpullbl B IOPSAJIKE BO3PACTAHMS UX PAHIOB:

2 5 7 0 0O
7 2 3 4 5 6 2 3 4 5
1)/0 3 8] 2 3) 410 0 O
-7 -2 -3 -4 -5 1 2 -3 0 -5
0 0 5 0 0O
OtBer: 4231

X, +3X, =2X; + X, =1,
8. VKaKuTe KOJINYECTBO GA3HCHBIX HEM3BECTHBIX CHCTEMBI < 9% 95X, —3X; +3X, =3,
4x, +8X, —5X; +4x, = 4.
1) 12)2 3) 34)4
Ortser: 2

. o 2% =3%x, =2,
9. laHa cuctema JUHEHHBIX YpaBHEHUM
X +7x, =1

X, X, - PELICHUE CUCTEMBL. YKaKUTE X; + X,
Hn1 22 33 4) 4,

Ortsert: 1
. X, +3X, =0,
10. HaiiTi 3HaueHue m, npu KOTOPOM CHUCTEMA uMeeT OECKOHEYHOE MHOXe-
2%, + mx, =0.
CTBO PELICHUMN.
2) 2 2)4 3)6 4) 8.
Ortser: 3
11. VYkaxure KOJINYECTBO CBOOOJTHBIX HEU3BECTHBIX CHCTEMBI

X, +3X, =5%X; + X, + X, =2,
SX; —4X, —2X; +3X, +2X; =5,
6X, — X, = Xy +4X, +3X; = 7.
2) 1 2) 2 3) 3 4) 4
Ortser: 3

X, — X, +3X%; =3,
12. VKaXkuTe pellleHNe, COOTBETCTBYIOLIEE CHCTeMe | 3% + X, —2X; =2,
2X, + X, —4X, =-1.
2) (0;11) 2 (10;1)  3) (LL0) 4) (111

OtBerT: 4

3 2
13. VYKaxkuTe XapakTepuCTUYEeCKOe YpaBHEHHE, COOTBETCTBYIolIee MaTpulie A= (2 3 :
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2) X+64+5=0; 2) *-64+5=0; 3) *-51+6=0;4) *+51+6=0

Otser: 2

7 -1 1
14. Haiinure coOcTBeHHBIC uncaa Matpuel |0 2 -1

0 -1 2
) 4, =2,,=2,4,=7 2) 4, =-1,4,=3,4,=5
A4 =1,4,=3, 4 =7 NA=-2,4,=-2,4,=5
Ortser: 3

TectupoBanne («YK-1»)

Bapuanr 1

OcCHOBBI BEKTOPHOI1 aJredpbl

1. Haiitu 2a—b, ecnn a=1{3;2} u b={3;1}

A) (4;2); B) (-2;-2); B) (3;3); T) (4:6)

2. Ilpu xakoM 3HaYEHUU BEKTOPHI a= {2; 4} ub= {5; m}6y11yT KOJUIMHEApHbI?
A)3; B)4; B)6;1) 10

3. Ilpu xakoM 3HAYEHUU BEKTOPHI a= {1; 3} ub= {6; m}6yﬂyT OpPTOTOHAJILHBI?
A)-2; B)0; B)2;1)5

4. HaiiTu ckansipHOE MPOU3BEICHIE BEKTOPOB a= {1; 0;3} ub= {2; 6;1}

A)-2; b)2; B)5;I")7

5. BbluuciuTh TUIONIAh HapajuiesiorpaMMa MOCTPOSHHOTO0 Ha BeKTopax a u b, ecnu |a| =2,

—

T
| | =6, yroa Mexy BeKTOpaMH 5

A)1; B)2; B}4;I)6

OCHOBBI AaHAINTHYECKON IN€OMETPHH HA IVIOCKOCTH

6. ansr Touku A(3;5) u B(6;9). Haiitu paccrosiane mexay AB.

A)3; B)5; B)6; 1) 7

7. Haiitu ypaBHeHuUe IpsMoi, mpoxo el yepes Touku A(3;2) u B(5;7).

A) 5x—2y-11=0; b) 2x-5y+3=0; B) 2x-5y+4=0;T) 5x-2y+11=0

8. Haiitn ypaBHEHHEe TpsMOH, Tpoxojsmed depe3 Touky M(2;1) mapamiensHO NPSMOH
2Xx—-5y+3=0

A) 2Xx+5y+3=0; Bb) 2x-y+11=0; B) 2x-5y+1=0;T) x—-2y+1=0

9. Haiitn ypaBHEHHE TpsSMOW, TpoXomsmield depe3 Touky M(4;1) mepneHIuKyIspHO MPSMOH
2X+Yy+3=0

A) 2Xx-y+3=0; B) x-2y-2=0; B) 2x—-y+1=0;T) x-2y+2=0

10. Jlana npsimast X + Y —3 = 0. Haiitu Touky mepeceueHus 3Toi mpsmoii ¢ ocbio OX.

A) (0;0); b) (0;3); B) (3;0); I') (3; 3)

Bapmuanr 2

OCHOBBI BEKTOPHOI1 aJaredpsl
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1. Haiitu 5—25, eci a = {1;2} ub= {3; 4}

A) (7;10); B) (-2;-2); B) (4:6); I) (-5; -6)

2. Ilpu KakoM 3HAYEHUU BEKTOPHI a= {1; 2} ub= {3; m}GyﬂyT KOJUIMHEApHbI?
A)4; B)6; B)0; I3

3. Ilpu kaKoM 3HaYE€HUN BEKTOPHI a= {1; 5} ub= {10; m}6yz[yT OpPTOTOHAJILHBI?
A)5; b)2; B)-2;1)0

4. HaiiTu ckajasipHOE NMPOU3BEICHUE BEKTOPOB a= {1; 5;1} ub= {2;1; 0}

A)7; b)2; B)-2;1)0

5. BeauciauTh IIomaap IapajuiejiorpaMmMa IOCTPOCHHOTO Ha BEKTOpax a H b , €ClIIn |a| =

—

™ /1
|b| =3, yroi MeX1y BEKTOpaMH n

A)7; B)2; B)3;I') 6
OcHOBBI AaHAJITMTHYECKON reOMeTPUH HA MJIO0CKOCTH

6. ansl Touku A(2;3) u B(5;7). Haiitu paccrosiane mexay AB.

A)7; B)5; B)3;T)6

7. Haiitu ypaBHeHue npsimMoii, mpoxoasuieit uepes Touku A(1;3) u B(5:4).

A) 2x-y+3=0; b) x-3y+11=0; B) x-5y+4=0;T) x—-4y+11=0

8. Haiitn ypaBHeHue mpsiMOH, mpoxomsmeld uepe3 Touky M(1;3) mnapamiensHO mNPsSMON
2x—-y+3=0

A) 2x-y+3=0; b) 2x-y+11=0; B) 2x-y+1=0;T) x-2y+1=0

9. Haiitn ypaBHEHHE TpsAMOW, TPOXoIsmield depe3 Touky M(2;1) mepneHIuKyJIspHO MPSMOMH
2X+3y+3=0

A) 2x-y+3=0; Bb) 2x+3y+2=0; B) 2x-y+1=0;T) 3x-2y—-4=0

10. Mana npsimass X+ Y —5=0. Haiitu Touky nepecedeHust 3Toii npsiMmoii ¢ ochro OX.

A) (5:0); B) (0:5); B) (0;0); T') (5; 5)

5.2.3. Tunossble 3a1aHNA/321a4M 1JIs1 OLIEHKU ¢(POPMHPOBAHHOCTH KOMIIETEHIINU

3amaun s oueHku komnereHuu («YK-1»)

JlaHbI BEKTOPHI d= (2;3; )m f_;: (1; 0; 2). Haiioute 2a+3b.
Haiinute koopiuHATHI BEKTOpa ﬁ, ecmm A (1; 3;2) u B (5; 8; 3).
Haiinure nnuny BekTopa E ecmu A(2; —4;0)u B (9 I; ‘V{_)

Haiigure CKaJ'DIpHOC MPOM3BEICHNE ia=21— 5k u h =7+ 2,’ 3;‘5
J1aHBI BEKTOPHI = (1;3;,2)m fl (-1; m; 4). [Tpu KaKOM 3HAYCHHUHU YUCIIA M al f?

VIIpocTHTE BHIpaKEHHE 21 (3 J— 4k — 51)
HaiinmuTe yrom A TpeyroibHUKa C BepIHI/IHaMI/I A(-1;3;2),B(3;5-2) u C(3;3;-1).

J1aHBI BEKTOPHI d= (4; -2; 6)1/111'3I (-3; 4; —12). Haiigute Hpb
|@ X b| eomy @ =31-37- b=21-37-2k

|@ % B| copy 1@ =5. |b|=10, @-b=30

© 0 No ok~ 0 DdhPRF

Hainure

10. Haiinure
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3amaun s oneHkn kommnerenmuu (YK-1)

11. Ynpocure BblpaxeHue

iIX(J+k)—jx(1+k)+kx(1+]+k)

12. Beruucnute iouia1b napajuiesorpamma, IIOCTPOEHHOT'O Ha BEKTOpax
a=61+3]-2k u b=31-2]+ 6k
13. BeluucnuTe IIIOMIaas MapajuiesorpaMma, MOCTPOEHHOrO0 Ha BEKTopax @ + 3b u 3a+b,
|al=|b|=1, @,B)=30°.
14. Haiinute o0beM napajuiejenume/a, IIOCTPOEHHOT' O Ha BEKTO-

pax@=2T+]+k. b=21+3]+2k. ¢=31+3]+4k

cClin

15. Hamnucatp ypaBHEHUE NPSAMOM, poxoadieil uepe3 Touxy [V 0 (—1; 2) MEPIEHAUKYIIIPHO BEK-

Topy N ={2;-1}.
16. Ilpu kakoMm a npsimbie X + 4y =7 uaX+ y= 15 napamnensuer?
17. Hanucatp ypaBHEHUE NpSAMOH, NMEPHEHAUKYISIPHON NpsMOil 3X — 4y =0 u IIPOXOASIIEH

4epe3 HaYaJI0 KOOpAHUHAT.

18. Haiitu paccrosuue ot Touku M 0 (2, —3) ni0 mpsamoit HX +12 y— 13=0.
19. /lanbl BepmMHBI TPEYrOJbHHUKA A(O,l) : B(Z; 6) u C(—1;2). Hamucars ypaBHeHne BbIco-

ThI, ONYIIEHHON U3 BEPIIMHEI C cropony AB.
20. Hammcartp ypaBHEHHUE MPSIMOH, IPOXOMAIICH Yepe3 TOUKY M (3, 2, —1) MEePIEeHIUKYISPHO
TI0CKOCTH 3X — 4y +2-2=0.
21. llpn xakoM ¢ ® [} mpsAmas X_—3
2
aX+2y+4z-4=0? Omser:a =4, =1

22. Haiitn TOYKY repeceyeHust psIMOi x—1
2

2

Y+2 7 mepneHmuMKynspHa TIOCKOCTH

n INJIOCKOCTH

2X—-3y+7z—-5=0.

5.2.4. Temsbl nas nokaagos-npesentanuii (YK-1)

1. Mcnonp30BaHne MaTpHUILl B PELLIEHUU S3KOHOMHUYECKHX 3a/ad.

2. DKOHOMUYECKHUE MPUMEPHI CUCTEM JIMHEWHBIX YPaBHEHUH.

3. IloBepxHOCTH BTOPOTO NOpsAIKa. BBIBOI ypaBHEHUS TOBEPXHOCTU BpPALICHUSI.

4. KaHOHMYECKHE YpaBHEHUS HWIMHAPOB (JUIUNTUYECKOTO, TUIIEPOOIMUECKOro, napadoIudecKo-
rO0).

5. KaHoHHMUY€eCcKOE ypaBHEHHE KOHYCA.

6. Kanonnueckoe ypaBHEHHE LUIUIITUYECKOTO apadoiona.

7. KaHnoHMYeckre ypaBHEHHUS OJHOIIOJOCTHOTO U JBYXIOJOCTHOTO THIIEpPOOJIOUIOB. YpaBHEHHUE
runepOoIn4YecKoro napadoaonsa.
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8. CBoiicTBa MOBEPXHOCTEHN BTOpOro nopsiaka. Oo1ee ypaBHEHHE TTOBEPXHOCTH BTOPOTO MOPSIKA.

9. DKOHOMUYECKasi HHTEPIPETAINs COOCTBEHHBIX YUCEN U COOCTBEHHBIX BEKTOPOB.

10. xkBazpatu4nbie HOpMBI

11. 3akoH UHEpIMH KBaPATUIHBIX (POPM.

11. Onpenenurens ['paMMa, ero reoMeTpUYECKUd CMBICI U CBOMCTBA. OmpesesieHne MOI0KUTEb-
HO OIPEJICTICHHON KBAaJpaTUYHON (DOPMBI U MOJIOKUTEIHHO ONPEAeICHHON MAaTPHUIIBL.

12.Kputepuii CunbBecTpa HOJIOKUTEIbHOU ONPEICICHHOCTH CUMMETPUUECKON MaTPHUIIbI.

13. Kpurepuii AAxo6u. TpeyroiapHoe pa3inokeHue MOJOKUTEIBHO OMpenereHHoN MaTpuibl. KBa-
paTHBIN KOPEHb U3 MOJIOKUTEIHHO OMPEAeIEHHON CHMMETPUYECKON MaTPHIIBL.

14. KoMIIeKCHbIE YHCIa.

6. YuyeOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE O0ecneuyeHre TUCIIHIIIMHBI

a) OCHOBHasl JINTepaTypa

1. Pynsik b. M. Jluneitnas anrebpa: Yue6noe mocobue / b.M. Pymsik. — M.: HUL] UHOPA-M,
2014. — 318 c. Pexxum noctyna: http://znanium.com/bookread?2.php?book=460611;

2. leBnos I'. C. Jluneiinas anreOpa: Teopus W MPUKIATHBIE acnekThl: Yuebnoe mocobue / I'.C.
[eBmoB. — 3-e u3x., ucnp. u pom. — M.: Maructp: HUL[ UHOPA-M, 2014. — 544 c. Pexxum nocryna:
http://znanium.com/bookread2.php?book=438021;

3. boprakosckuit A. C. Jlunelinas anreOpa B nmpumMepax M 3anadax: YuedHoe nmocobue / A.C. bop-
takoBckuii, A.B. [lantenees. — 3-e uza., crep. — M.: HULl UHOPA-M, 2015. — 592 c. Pexum nocryna:
http://znanium.com/bookread2.php?book=494895;

0) 10MOJIHUTE/ILHAS JIUTEepaTypa

1. byrpos, f. C. Beiciias marematuka B 3 1. T. 2. DneMeHThl JUHEHHOW anreOpbl U aHaIUTHYE-
CKOI1 reomeTpun: yueOHUK Il akagemuuyeckoro O6akanaspuata / f. C. byrpos, C. M. Hukonbsckuii. — 7-e
u3M., crep. — Mocksa: UznatensctBo FOpaiit, 2017. — 281 c. — (bakanaBp. Akagemuyeckuii kype). — ISBN
978-5-534-03009-9. — Tekct: oanekrtponnslid // OBC IOpaiit [caiir]. — URL: https://biblio-
online.ru/bcode/402363 (nata obpamenus: 10.10.2019);

2. Kpemep, H. I1I. JIuneitnas anrebpa. y4eOHUK M MPAKTUKYM JJIS aKaJeMUYecKoro OakaiaBpuara
/ H. . Kpemep, M. H. ®punman. — 2-e uza., ucnp. u gon. — Mocksa: MznarensctBo KOpaiit, 2018. — 311
c. — (bakamaBp m crmenmamuct). — ISBN 978-5-534-02350-3. — Texkct: anexrponusii // DBC IOpaiit
[catiT]. — URL.: https://biblio-online.ru/bcode/412852 (nata obpamenus: 10.10.2019);

3. JluneitHas anreOpa W aHATUTHYECKAs TE€OMETPHsI: YICOHUK W TPAKTUKYM IS TIPUKJIaIHOTO Oa-
kanaBpuara / E. I'. Ilnotaukosa, A. I1. Isanos, B. B. Jlorunosa, A. B. Mopo3oga; nmox pexaknueii E. T

[TnotaukoBoii. — MockBa: U3natensctBo FOpaiit, 2018. — 340 c. — (Bsicmee o6pazoBanue). — ISBN
978-5-534-01179-1. — Tekct: oanekrponnsid // DOBC IOpaiit [caiir]. — URL: https://biblio-

online.ru/bcode/413385 (nara obparenus: 10.10.2019);

4. MaremaTuKa JiJIsl 5KOHOMHCTOB: Y4eOHUK Ui akajgemudeckoro 6akanaBpuata / O. B. Tatapau-
KOB [u 11p.]; mox obmewt penaknuei O. B. TarapuukoBa. — Mocksa: U3narensctBo FOpaiit, 2017. — 593 c.
— (bakamaBp. Akamemudeckuit kype). — ISBN 978-5-9916-4847-9. — Tekcr: anexrponnsiid // 9BC Opait
[caitt]. — URL: https://biblio-online.ru/bcode/406318 (nara obparmienus: 10.10.2019);

5. Tloramos, A. I1. Jluneitnas anreOpa W aHAIMTHYECKAs TEOMETPHS: YUYCOHUK W TPAKTUKYM IS

npukiaaHoro 6akanaspuata / A. I1. ITotanoB. — Mocka: U3narensctBo FOpaiit, 2018. — 309 c. — (baka-
nap. [Ipukmnagaoit xkypc). — ISBN 978-5-534-01232-3. — Tekcr: snextponnsiii / IBC IOpaiit [caiiT]. —

URL: https://biblio-online.ru/bcode/413791 (nara obpamenus: 10.10.2019);
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http://znanium.com/bookread2.php?book=460611
http://znanium.com/bookread2.php?book=438021
http://znanium.com/bookread2.php?book=494895
https://biblio-online.ru/bcode/402363
https://biblio-online.ru/bcode/402363
https://biblio-online.ru/bcode/412852
https://biblio-online.ru/bcode/413385
https://biblio-online.ru/bcode/413385
https://biblio-online.ru/bcode/406318
https://biblio-online.ru/bcode/413791

6

. Pesnnuenko, C. B. AHanmuTHueckast reoMeTpus B IpuMepax 1 3ajadax B 2 4. YacTs 1: ydeOHUK U

NPaKTUKYM JJIs akajgemMuuyeckoro OakanaBpuara / C. B. Pesunuenko. — 2-e u3f., ucrp. u gon. — Mocksa:
NznarensctBo FOpaiit, 2018. — 302 c. — (bakamaBp. Axagemudeckuii kypc). — ISBN 978-5-534-02936-9.
— Texker: snexkrponnsii // DBC Opaiit [caiit]. — URL: https://biblio-online.ru/bcode/420966 (nata 06-
pamenusi: 10.10.2019).

8) I[IpoepammHoe obecneuenue nuyeH3UOHHOE U CBOOOOHO PACHPOCMPaHAeMoe

Onepanuonnas cucrema Microsoft Windows
[Taket npuxnagaeix nporpamm Microsoft Office
[paBoBas cucrema «KOHCYIBTaHT ILTIOCH
Bpaysep Google Chrome

2) Unmepnem-pecypcol

Hayunas anexkrponnas oudnanoreka: https://elibrary.ru/project risc.asp
Poccuiickas HanroHaabHas oubnmuoTeka: http://nlr.ru/
HanuonansHas miardopma oTKpeITOro oopazosanwus: https://openedu.ru/

Oo6repoccuiickuii MaTeMaTHIeCKui moptan (nHpopMaronHas cucrema): http://www.mathnet.ru/

3BC «fOpaiit». Pexxum nocryna: http://biblio-online.ru

OBC «KoHcynbraHT cTynaeHTa». Pexxum nocryma: http://www.studentlibrary.ru

OBC «Jlanby. Pexxum nocryna: http://e.lanbook.com/

9bC «Znanium.comy. Pexxum goctymna: www.znanium.com

0) I[Ipogheccuonanvrvie 6azvl OAHHBIX U UHDOPMAYUOHHBLE CNPABOYHBLE CUCTIEMbL

basa kuur u myomukanuii DnexTpoHHoU Oubmmorekn «Hayka u Texuumkay: http://www.n-t.ru

[26.10.19]

baza nanubix zbMath: https://zbmath.org/ (anrm) [26.09.2019]

Hayunas anextponHas oubnuorexa: Www.elibrary.ru [26.10.19]

baza manueix BUHUTU PAH: http://www.viniti.ru/ [26.10.19]

ba3a maHHBIX peleH3upyeMoi auteparypbl SCOpus: https://www.scopus.com [26.10.19]
basa nannbix Web of Science: https://apps.webofknowledge.com [26.10.19]

TAPAHT. UudopmarioHHO-IpaBoBOii-opTait: http://www.garant.ru/

HpaBOBaSI cucreMa ((KOHC}’J'II)TaHT IIITFOC»

. MaTtepuaibHO-TEXHHYECKOe o0ecneyeHne 1 CUNIITUHbI

[TomerieHus: TPEICTABISIIOT COO0OM ydeOHBbIE ayIUTOPUU Ui TPOBENCHUS YUEOHBIX 3aHSATHUH,
OCHAIlleHHBbIE O000pYyJIOBaHHEM U TEXHHUYECKHMMHU CPEACTBAMU OOYYEHHS: MPOEKTOP, KOMIIBIOTEPHI,
yaeOHast MeOenb (CTOJIbI, CTYIb).

[TomereHust 11si CaMOCTOSITENIbHON paboThl 00YJarOIIMXCSl OCHAIIEHBI KOMIIBIOTEPHON TEXHHUKOM C

BO3MOXKHOCTBIO TIOJNKIIOUEHHS K ceTH «lHTepHeT» M 00ecmedeHbl TOCTYIIOM B JJIEKTPOHHYIO
nH(}OpPMaLMOHHO-00pa30BaTEIbHYIO Cpeay By3a.
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