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1.  eau, 32124y U IVIAHKUPYeMble pPe3yabTaThl 00y4eHUsl 10
AUCHUIIMHE

K ocHOBHBIM yenam 0CBOCHUS TUCHUIUTUHBL «JInHelHas anredpay ciaeayeT OTHECTH:

- BOCIIUTAHHE y CTYJCHTOB O0IEH MaTeMaTUYeCKON KyJIbTYpHI;

- IpuoOpeTeHne CTyIeHTaMH IIUPOKOT0 Kpyra MaTeMaTUYeCKUX 3HAHUM, YMEHUHN U HaBbI-
KOB;

- pa3BUTHE CMOCOOHOCTH CTYJEHTOB K WHAYKTUBHOMY U JACIYKTUBHOMY MBIIIJICHUIO
Hapsy ¢ pa3BUTUEM MAaTEMATUYECKOW UHTYULINU;

- YMEHHUE CTYJCHTaMH Pa3BUBATh HABBIKK CAMOCTOSITEILHOTO U3yUeHUsl yueOHOW U Hayu-
HOM JIUTEpaTypbl, COAEPKAIIEH MATEMAaTUYECKUE CBEICHUS U PE3YJIbTATHI;

- IOATOTOBKY CTYACHTOB K ACATCIbHOCTHU B COOTBETCTBUH C KBaHH(bHKaHHOHHOﬁ XapaKkTe-
pUCTHKOI OakanaBpa Mo HalpaBJICHUIO, B TOM Yucie (POpMUPOBAHUE YMEHUHN UCTIONB30BATH OCBO-
C€HHBIC MaTEMaTHYCCKHE METOAbBI B HpO(bGCCHOHEU'IBHOﬁ JACATCIIbHOCTH.

- MOATOTOBKY BHICOKOKBAIM(UIIMPOBAHHBIX KaJIpOB, BOCTPEOOBAHHBIX B YCIOBUSAX LU(D-
POBOM TypOYJIEHTHOCTH M BBICOKMX TEXHOJOTMYECKHX PUCKOB COBPEMEHHOH IU(PPOBOM 3KOHO-
MUKH.

K ocHOBHBIM 3a0auam OCBOCHMSI TUCIMIUIMHEI «JInHelHas anrebpay» CleTyeT OTHECTH:

- OCBOGHHUE CTYJICHTAaMU OCHOBHBIX MOHATHUN, METO/I0B, (POPMHUPYIOMINX OOIIYI0 MaTeMa-
TUYECKYIO MOATOTOBKY, HEOOXOAUMYIO JUIsl YCHEIIHOTO PEeLIeHHs MPUKIIAAHbIX 3a/1a4;

- (hoopMupOBaHHE y CTyJeHTa TpeOyemMoro Habopa KOMIETEHIIN, COOTBETCTBYIOIUX €TI0
HaIPaBJICHUIO MOATOTOBKH U 00ECTICUMBAIOIINX €T0 KOHKYPEHTOCITIOCOOHOCTh Ha PHIHKE TPY/a.

OO6yuenne no aucruiuinHe «JImHeHas anreOpa» HampaBieHO Ha (OpMHUpPOBaHHE Yy 00yUaro-
mmxcs cneayronmx kommnerennuid B coorserctBuu ¢ ®I'OC 38.03.01 (ypoBensb 6akaiaBpuaTa) o
HarpasieHuto moarotoBku 38.03.01 DxoHoMuKa, yTBEPKAEHHBIM TpUKa30oM MuHoOpHayku Poc-
cun ot 12.08.2020 Ne 954 (c u3MeHeHUsIMU U TOTIOJIHEHUsIMH OT 26 Hos0ps 2020 r):

Koa n HamMeHoOBaHMe KOMIIETeHIIUHA

NHaukaTopsbl J0CTHKEHUS KOMITe-
TeHI MU

VK-1. CnocoGeH oCyiecTBIsTh MOUCK, KPH-
THYECKUI aHAIN3 U CHHTE3 UH(OPMAIHH,
MPUMEHSATh CUCTEMHBIN MTOAXOT VISl PEUIEHUS
IIOCTaBIICHHBIX 3a/1a4

NVYK-1.1. AHanu3upyer 3aaady, BbIIESASA €€
0a30BbI€ COCTABIISIIOIINE

NYK-1.2. OcymecTBisieT MOUCK, KPUTHUECKU
OLIEHUBAET, 0000I1aeT, CUCTEMaTH3UPYET U
pamKupyeT HHPOpPMaLUIO, TpeOyeMyto s
peleHusl MOCTaBIeHHOM 3a1aun

NYK-1.3. PaccmarpuBaeT u mipejaraer pa-
IIUOHAJIbHbIE BApUAHThI PELICHUs IOCTaBIICH-
HOM 3a/1a4M, UCII0JIb3Ysl CUCTEMHBIN OJIXO/,
KPUTUYECKH OLICHUBAET UX TOCTOMHCTBA U
HEJ0CTaTKU

2. MecTO IMCHMILTHHBI B CTPYKTYpPe 00pa30BaTeIbHON NMPOrpaMMbl

JluctmiuinHa OTHOCHTCS K 00s13aTeNlbHON dacTu Oyoka b1: Moayns «MaTtemaTHuecKkue U ecTe-

CTBCHHO-HAY4YHBIC JUCHUIIIIMHEBD).

E¢€ nzydenue obecrieunBaeT U3y4eHNE TUCIUILIINH

B 06ﬂ3am€ﬂbHOlZ yacmu.
- MaTeMaTHYECKNIl aHaIn3;



- SKOHOMETPHKA,
- DKOHOMHUYECKas CTATUCTHKA,
- OIICHKA U aHaJIN3 PUCKOB.
B yacmu, ¢hopmupyemoui yuacmuuxamu oopazo8amenbHbix OMHOUEHUI:
- (huHaHCOBBII aHATHU3,
- OM3HEeC-TUTAaHUPOBAHHUE.

3. CTpyKTypa M cojep:KaHue IUCHUTLTUHbI

OO01mas TpyJ0eMKOCTh JUCIUTLINHBI COCTABIISAET 3 3a4eTHBIC eIMHUIIBI -108 vacos.

3.1. Buasbl yueOHOii padoThl H TPYI10€eMKOCTh

3.1.1. Ounas ¢popma 00yueHusn

n/n Buj yueOHoit padoThI Koawsecrso Cemectp 1
4acoB
AyIMTOpHBIE 3AaHATHS 48 48
B ToMm yucne:
Jlexun 16 16
1.
CemuHapcKue/MpakTHIECKUE 3aHATHA 32 32
2.
JlabopaTopHbIe 3aHATHS - -
3.
CamocTosiTeIbHAs1 padoTa 60 60
IIpome:kyTOUHAs aTTeCTALMS
9K3aMeH c) e}
Hroro 108 108
3.1.2. OuHo-3a0uHas (popMa 00yUeHUsI
n/n Buj yueOHoii padoThl Koawuecrso Cemectp 1
4yacoB
AYyAUTOPHBIE 3aHATUS 28 28
B ToMm uucne:
Jlexumun 8 8
1
CeMuHapCcKue/MPaKTUIECKUE 3aHATHS 20 20
2
JlaGopaTopHbIe 3aHATH - -




CamocTosiTe1bHas1 paboTa 80 80

HpOMe)KyTO‘lHaH aTTeCTalud

3K3aMEH D C)

Hroro 108 108

3.2. TemaTuyecKHil MJIaH U3yYeHUs] TUCHUILTAHBI

Pa3memén B mpunoxxkenuu 1 k pabodeii mporpamme.

3.3. Conepixanue pa3iesoB TUCHUNITHHBI

BBeaenue

[Ipenmer, 3agaun u copeprkanne AUCUUIINHBL. OCHOBHBIE ATAMbl Pa3BUTHS TUCIUTUINHBI.
CtpykTypa Kypca, ero MecTo U poJjib B IOATOTOBKE OakaiaBpa, CBS3b C IPYTUMH TUCIUILUIMHAMU.

Pa3neu 1. DiieMeHTBI JTMHEHHOMH aJaredpbl

Tema 1. MaTpuusl U onpeaeIuTe 4.

[Tonsitue matpunel. Buasl matpuu. JleiictBus Hax maTpunamu. Onepanuu Hajl MaTpULIaMu
U uX cBoicTBa. OmnpenenuTeNn, UX CBOMCTBA U BhIUUCIeHUs. [loHATHS MUHOpa U anredpanye-
CKOT0 JIOTIOJIHEHHS. PazyioxkeHue onpenenuTess Mo JIEeMEHTaM CTPOKH WM CToJiona. Beraucie-
HUE OTPENICTUTENCH pa3IMYHOTO TIOPsJIKA.

OOpaTHas MaTpulla U AITOPUTM €€ BBIYUCIICHUSA. DJIEMEHTApHbIE MTPE0OPa30OBaHUS MaT-
pun. IlpuBenenue MaTpullpl K AMaroHaJIbHOMY WIM TpalelMeBUIHOMY BUly. MatpuuHas popma
3alMCH CUCTEMBI JIMHEUHBIX alre0pandeckux ypaBHEHUNH. PaHT MaTpHLIbI.

Tema 2.Pemenue cucreM JMHENHBIX ajire0panyecKux ypaBHeHH .

CucteMsbl JIMHEHHBIX adredpanyeckux ypaBHEHUI, OCHOBHBIE MOHATHS. Pemenue cucrem
JUHENHHBIX ypaBHeHHI MeTogoM Kpamepa, MeTozoM oOpaTHO# MaTpuiibl, MeToaoM ["aycca. Teo-
peMa Kponekepa — Kanennu. PemieHne npon3BOJIBHBIX CUCTEM JIMHEWHBIX YPABHEHUN METOJIOM
l"aycca. Penienre 0mHOPOIHBIX CUCTEM JIMHENHBIX YpaBHEHUN. KpuTepnii CylecTBOBaHUs HETPU-
BHAJIBHBIX PELICHUN.

Paspnen 2. DiieMeHTBbI BEKTOPHOM aJIredpsbl

Tema 1. JIuneitabie onepanuu HaJ BEKTOPaAMH, UX CBOWCTBA. JIMHEHBIC KOMOMHAITUN BEK-
TOpoB. JIMHEWHAs 3aBUCUMOCTh U HE3aBHCHUMOCTHh BEKTOpPOB. ba3uc cucremsl BekTopoB. EauH-
CTBEHHOCTb Pa3JIoKEeHHsI BEKTOpa 1o 6azucy. OpTOHOPMHUPOBAHHBIN Oa3HC.

Tema 2. CxansipHO€, BEKTOPHOE U CMEIIAHHOE MPOU3BEICHUS BEKTOPOB, UX CBOMCTBA. Y CIIOBUS
OPTOrOHAJILHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTU BEKTOPOB. BrIuncieHne CKalsipHOro, BEK-
TOPHOI'0 ¥ CMELIAaHHOTO MPOU3BEACHUN BEKTOPOB, 3aIaHHBIX KOOPAMHATAMHU B OPTOHOPMUPOBAH-
HOM 0a3muce.

Tema 3. JIuneiinsie npoctpancTBa. [loHsTHE 6a3uca MPOCTpaHCTBA TEOMETPUUECKUX BEK-
TopoB. [IpeobpazoBaHue MaTpuUIlbl JMHEHHOTO OTlepaTopa MpH rnepexojie ot 6asuca k 6azucy. Coo-
CTBEHHBIEC 3HaYECHUSI U COOCTBEHHBIE BEKTOPHI MAaTPHULIBL.



Pa3zgen 3. KoMILIeKCHBIE YHCJI2a H MHOTOYJICHBI

[TonsaTne komMIuiekCHOro yucaa. @opMbl 3aMCH KOMIUIEKCHBIX Yucen. JIeHCTBUS Hal KOMILUIEKC-
HbIMU uncnamu. @opmyiia Myaspa. M3BinedeHre KOpHSA N-0H IOJOKUTEIBHON CTEIIEHU U3 KOM-
MJIEKCHOTO yucia. Pa3noxkenne MHOrouwiIeHa Ha MHOKUTETH. OCHOBHAsI TeopeMa anreOphl.

Paznen 4. AHaqmTHYeCKAS TeOMETPHUSA

Cucrembl KoopauHaT. JlekapTOBbI IPSIMOYTOJIbHBIE KOOPIUHATHI HA INIOCKOCTH U B TPOCTPAHCTBE.
ITonsipHas cucrema KOOpAUHAT.

Tema 1. IlpsiMmble ¥ MJI0CKOCTH

Pasnuunble TUIIBI ypaBHEHUH IUIOCKOCTH U YPAaBHEHUH NIPSIMOM (HA MJIOCKOCTH U B IPOCTPAHCTBE).
Brruucnenue paccTossHUNA MEXKIYy IBYMs TOUYKaMH, TOUKOUM U MPSMOM, TOUKOW U IIJIOCKOCTBIO.
Brruucnenue paccTosHus MEXTy CKPEIIMBAIOIIUMHUCS TPSIMBIMH.

Brruucnenue yrioB Mex1y ABYMs IPSAMBIMU, IPSIMOM U IUNIOCKOCTBIO, IBYMS INTIOCKOCTSIMU.
Tema 2. KpuBble U NOBEPXHOCTH BTOPOIr0 MOPSIAKA

KpuBble BTOpOro nopsiaka, ux reoMmeTpuueckue CBoMCTBa U ypaBHeHus. [ [puBenenne kpuBou BTO-
pOro NopsiJika K KAHOHUYECKOMY BUJTY.

VYpaBHEHHE TOBEPXHOCTH BTOPOTro nopsiaka. Kanonndyeckue ypaBHeHHs cepbl, IUTUNICOUIA, KO-
Hyca, TarepooIonaa, napadoiounaa.

3.4. TemaTuka NPpaKTUYECKUX 3AHATHI MO TUCIUIJINHE
«/Inneiinas aareopa»
3.4.1. Ounas ¢popma o0yueHus

Ne 3ansTHs Tewma 3ansTus

1 Pa3zneu 1. DiieMeHTHI JIMHEHHOH aJaredpbl. MaTpuilbl, 1eHCTBUSA
HaJ MaTpULIAMH.
9 Omnpenenureny, UX CBOWCTBA U BBIYUCIICHHE. MaTpuiHas 3amnuch
CUCTEMBbI JINHEHHBIX YPaBHEHUM.
3 OOpatHas MaTpHla U €€ BEIYUCICHHE.
CucTtembl TMHEMHBIX aIredpanyecKux ypaBHEHH, OCHOBHBIE I10-
4 HATUSA U olpenieeHys. Pelmenne cucteM JIMHEHHBIX YpaBHEHUN
MeTosioM Kpamepa, MeTo1oM 00paTHOM MaTpHILbI
Pemenue cucreM nuHENHbIX ypaBHeHUN MeTonoM ['aycca. Panr
Matpulel. Teopema Kponekepa — Kanemn.
Meron I'aycca B pOM3BOJIBHBIX CUCTEMAX JTUHEHHBIX YPABHEHUM.
OnHOpOAHBIE CHCTEMBI JIMHEWHBIX YPABHEHMI.
Pazneu 2. DiieMeHTHI BeKTOPHOM anredpsl.Bekropsl. JInHeiiHbie
orepanuy HaJl BEKTOpPaMU, UX CBOWCTBA. JINHENHOE TPOCTPAHCTBO
7 reoMeTpruueckux BeKTopoB. [ToHsaTue nuneitHoi KoMOWHAIMY BEK-
TOpOB. JINHENHO HE3aBUCUMBIE U JIMHEWHO 3aBUCHMBIE CHUCTEMBI
BEKTOPOB.
[TonsaTHe 6a3uca NpocTpaHCTBAa FEOMETPUYECKUX BEKTOPOB. Koop-
8 JIuHaThl BeKTopa. OpTOHOpMUpOBaHHbIN Oa3uc. KosanHeapHOCTS,
OpPTOTrOHAJILHOCTh ¥ KOMIUIAHAPHOCTH BEKTOPOB.
CkansipHO€ IPOM3BEICHUE BEKTOPOB U €TI0 CBOMCTBA. Y CJIOBHE Op-
9 TOTOHAJILHOCTH BEKTOPOB. BEKTOpHOE nMpou3BecHNE ABYX BEKTO-
pOB, €ro CBOMCTBA. Y CJIOBUE KOJUIMHEAPHOCTH BEKTOPOB




10

CMeniaHHOE IIPOU3BEIEHUE TPEX BEKTOPOB U €ro CBOMCTBA. BbI-
quciaeHre o0beMa napaiesienumnesia ¥ MupaMusl. Y CJIOBUE KOM-
IUIAHAPHOCTH BEKTOPOB. BhIuMcieHne CKaasipHOro, BEKTOPHOTO U
CMEILIaHHOTO NPOU3BEACHUN BEKTOPOB, 3aJaHHBIX KOOPAUHATAMHU
B OPTOHOPMHPOBAHHOM Oa3uce.

11

Jluneiinble nmpocTpaHcTBa. PazMepHOCTh U 6a3uc JIMHEHHOTO Ipo-
CTPAHCTBA.

Martpuna nepexona ot 6a3uca x 6azucy. IIpeobpazoBanue koop-
JUHAT BEKTOpa MpU M3MEHEeHuu Oasuca. JIMHEHHbIE omepaTopsl,
JecTBus ¢ IMHEHHBIMU oniepaTopaMu. COOCTBEHHBIE BEKTOPHI U
COOCTBEHHBIE 3HAUYECHUS] MATPHULIBI

12

Pa3znen 3.KommiekcHble YHMCJIAa M MHOro4JieHbl MHOXECTBO
KOMIUIEKCHBIX 4Hcen. POpMbl 3alTMCH KOMIUIEKCHBIX uKcen. Jlen-
CTBHS HaJ KOMIUICKCHBIMH 4uclIaMH. Pa3iioskeHrne MHOrodjieHa Ha
MHO’KUTEH, OCHOBHAsl TeOpeMa ajureOpsbl

13

Pa3nea 4. AHanuTnyeckasi reoMeTpus
Cuctembl KoopauHaT. Pa3nuuHble TUIIBI YpaBHEHUHN TIIIOCKOCTH

14

PaznuuHble TUIIBI ypaBHEHHUH NIPSIMOI Ha IUIOCKOCTH U B TPOCTPaH-
CTBE

15

B3anmHoe pacronokeHue NnpsMbIX Ha TUIOCKOCTU U B MPOCTPaH-
cTBE. Bbluncienne paccTossHuid MEXy IBYMsl TOUKaAMH, TOUYKOH U
NpsAMON. BbluucieHHe PacCTOSHUS MEXKIY CKPELIMBAOLIMMUCS
npsMbIMU. B3auMHoe pacnosiokeHue IuiockocTed. Brruncnenue
pacCTOSIHUM ME¥K/1y TOUKOM U IIJIOCKOCTBIO

16

KpuBble BTOporo mopsijika ux reoMeTpudeckie CBOMCTBA. Y paBHe-
HUS JJUTUTICA, TUTIEpOOIThI, mapabonsl O0IIee ypaBHeHNE KPUBOI
BTOpOTO Nopsiaka. [IprBeneHre KpUBOM BTOPOTO MOPSIKA K KaHO-
HUYECKOMY BUY. [IOBEpXHOCTH BTOPOTO MOPSIIKA

3.4.2. OuyHo-3a04Hasi popMa o0yueHUst

Ne 3agaTus

Tema 3agaTus

1

Paznea 1. DiieMeHTHI JIMHeHHOM anredpbl. MaTpulibl, 1eHCTBUS
Haa MatpunamMu. OnpenenuTenu, UX CBOWCTBA U BBIUUCIICHHUE.

Pemenue cuctem JIMHEHHBIX alreOpandyeckiuX ypaBHEHUN METO-
oM Kpamepa, MmeTozioM oOpaTHOM MaTpuiibl, MeTogoM ["aycca.

Pasjen 2. DiieMeHTHI BeKTOPHOI ajredpsbl. JInneiinbie onepa-
LMY HaJl BEKTOpaMU, UX CBOMCTBA. BhIuncieHrne cKajlsipHOTO,
BEKTOPHOT'O ¥ CMEIIaHHOTO NMPOU3BEACHUI BEKTOPOB. . Co0-
CTBEHHBIE BEKTOPHI i COOCTBEHHBIE 3HAUCHHUSI MATPHUIIbI

Paznen 3. KomniiekcHbIe YHC/I1a M MHOTOYJIeHbI. JeficTBUS Han
KOMILUIEKCHBIMHM 4HucIaMu. Pa3nokeHrue MHOTo4JieHa Ha MHOXH-
TCJIN

Pa3nen 4. Ananurnyeckasi reomerpusi Pa3nuyHble TUIBI ypaB-
HEHMH IUIOCKOCTU M NPSMOM Ha IUIOCKOCTH M B IPOCTPAHCTBE.
[Ipocreiimue 3agauyu aHAIUTUYECKON TIeOMETpUM (BBIYHMCICHUE
paccTOsIHUN U YIJIOB)




4. YuyeOHO-MeTOAM4YeCKOe U HH(POPMaIIMOHHOE 00ecTedeHue

4.1. HopmatuBHble 1o0kyMeHTbI 1 'OCTbI

1. ®Ir'oC 38.03.01. 38.03.01 Dxonomuka. YTBepxka€H mpukazomM MuHoOpHaykm Poccum ot
12.08.2020 Ne 954.

2. AxajgeMuyecKkuil ydeOHBIN IIaH 1Mo HampapieHuto moarotoBku: 38.03.01 Dxonommuka [Ipo-
¢uiib: DKOHOMUKA Opranu3anuii u npeanpustuii. @opma odyuenus — ounas. 2023.

3. Akamemuueckuil y4eOHBIN TUIaH 1o HarpasieHHio moarotoBku: 38.03.01 Dxonomuka Ilpo-
¢uib: DKoHOMUKA OpraHu3anuii u npeanpusatuil. @opma odyueHus: — ouHo-3aouynast. 2023.

4. VYka3 Ilpesunenra Poccuiickoit ®enepanun ot 01.12.2016 Ne 642 «Ctpaterun HayqyHO-TEX-
Hosiorndeckoro passurus Poccuiickoit denepanum».

5. Ilpuka3 MunuctepctBa oOpasoBanus u Hayku Poccuiickoit @eneparuu ot 23.08.2017 Ne 816
«O6 ytBepxxaenuu Ilopsaka nmpuMeHeHHs] OpraHU3alUsIMH, OCYIIECTBISIOIUMI 00pa3oBa-
TEJbHYIO ICATEIBHOCTD, JJIEKTPOHHOTO 00YyYeHUSs, TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHO-
JIOTH IIPY peanu3anuu 00pa3oBaTeIbHBIX IPOrpaMM».

4.2.  OcHoBHas JIMTEpaTypa

1. 3abonorckmii B.C. JIluneitnas anreOpa u aHaIUTHYECKas TeOMETpHs (YU4eOHBI KOMIUICKC):
yaeOHoe mocobue, 2-e uzn. Crep. M.: M3g-so MIHOPA-M, 2022. 309 c. (Bsiciiee o6pazoBa-
HUe: OaKanaBpHar).

2. Cuporuna W.K. Jlunelinas anreOpa v aHAJIMTHUCCKAsi TEOMETPHUS: UHTEPAKTUBHBIN KypC:
ydyebHoe mocodue st By3oB. CII16, U3a-o Jlans, 2022. 180 c.

3. Kypc nekuuii no nuHeHoi anredpe n aHaIMTUYECKON reoMeTpun: yueoHoe nocoodue. // Kyn-
psasueB b.1O., Matsm B.U., [TokazeeB B.B., Uepkecora I'.B.. M.: MI'TY «MAMWI», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexTponHslit pecypc. ]

4.3. JlomosHHUTebHAS JUTEPATYypa

1. KpaTkuii Kypc BBICIICH MaTeMaTHKW [DJIEKTPOHHBIA pecypc]: yuel. - DIIeKTpOH. JaH. -
MockBa:  amkos u K, 2017. - 510 c. [Pexum  gpmoctyma: URL:
https://e.lanbook.com/book/93522. - 3ar1. ¢ skpana.] .

2. 3yo6koB B.I'., JIaxoBckuit B.A., Mapteirenko A.W., Munocues B.b., [Tymkaps E.A. Kypc ma-
TEMAaTHKH JIJI1 TEXHUYECKUX BBICIINX YueOHBIX 3aBeaeHuil. Yactu 1-4. M.: MIT1Y, 2012. 400
IK3.

3. Wnwsun B.A., Ilo3usk D.I'. Ananutudeckas reometpusi. M.: Hayka. ['maB.pen-us ¢usnko-ma-
TeM.JuT-pbl, 1988. 224 c.

4. bexnemumien, /[.B. Pemenue 3amay u3 Kypca aHAIMTHYECKOW T€OMETPUHM W JIMHCHWHOW ail-
reOpsl [D51eKTpOHHBIN pecypc]: yued. mocobue - DneKkTpoH. 1aH. - Mocksa: ®uzmariut, 2014.
- 192 c. [Pexxum noctyna: URL: https://e.lanbook.com/book/59632. - 3aru. ¢ skpana.]

4.4. DaekTpoHHbIEe 00pa3oBaTe/IbHbIE PECYPCHI
[IpoBeneHue 3aHATHI U aTTECTAIIMI BOZMOXKHO B AUCTAaHIIMOHHOM (popMaTe ¢ MpUMEHEHHEM CH-

CTeMbl JucTaHIMOHHOro oOyueHus yHuBepcurera (CAO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
denpoit «MaTeMaTHKa» 3JIEKTPOHHBIX 0Opa3oBarenbHBIX pecypcoB (DOP) mo Bcem paznenam
IPOTrPAMMBI:.

Haszsanue 50P
Jlunetinast u BekTopHas anreOpa | https://online.mospolytech.ru/course/view.php?id=3368



http://lib.mami.ru/lib/content/elektronnyy-katalog
https://e.lanbook.com/book/93522
https://e.lanbook.com/book/59632
https://online.mospolytech.ru/course/view.php?id=3368

https://online.mospolytech.ru/local/crw/course.php?id=2843
https://online.mospolytech.ru/course/view.php?id=462

AHaluTHYECKasi TEOMETPUs
Jluneiinas anreOpa W aHAIUTH-
YeCKasi FeOMEeTPUsI

Pa3paborannbie DOP BKII0YatOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsnok mpoBeneHus padOT B AUCTAHIIMOHHOM (hopMaTe yCTaHABIMBACTCS OTACIBHBIMU PAcIo-
PSDKEHUSIME [TPOPEKTOpa M0 yueOHOM padoTe 1/Uii HEHTPOM yueOHO-METOIUIECKOi paboThI.

Kaxnplii cTyneHT obecriedeH WHAMBUIYAIbHBIM HEOTPAHUYCHHBIM JIOCTYIIOM K 3JIEKTPOHHOU

OHOINOTEKE MOCKOBCKOT'O MOJIUTEXA

https://online.mospolytech.ru/course/view.php?id=7621&section=1.

HuTepHeT-pecypcehbl BKIOYAIOT Y4eOHO-METOANYECKUE MaTepUasbl B AJIEKTPOHHOM BUJE, Mpe-

CTaBJIEHHLIE HA CalTe mospolytech.ru B pa3aciic: «HCHTp MaTEMaTHU4YCCKOIo 06p330BaHI/IH»

(http://mospolytech.ru/index.php?id=4486,

http://mospolytech.ru/index.php?id=5822).

[Tone3nple yueOHO-MeTOAMYECKHE U MTHPOPMAIIMOHHbIE MaTepHallbl IPEACTAaBIEHbl Ha caiTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepedens pecypcoB nHHOPMAITMOHHO-TEICKOMMYHHUKAITMOHHON ceTH «ITHTepHET» ISl OCBOEHUS

JUCIUIUIAHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.5, JInueH3MoHHOEe ¥ CBOOOIHO pacnpocTpaHsieMoe MPorpaMMHoOe

o0ecnieyeHue
Ne| HaumenoBanue | Pazpadorunk I10 HocTtynmHocTh Ccblika Ha EnuHblii peectp
(mpaBoo0Jiaga- (MMUEH3HOHHOe, | POCCHICKUX MPOrpaMM JJIst
TeJIb) CcBO0OIHO pac- 9BM u B/l (npu Hagan4um)
NMPOCTPaHsieMoe)

1 | AstraLinuxCom |OOO JIunieH3noHHOE https://reestr.digital.gov.ru/ree
monEdition "PYCBUTEX- str/305783/?sphrase _id=9540

ACTPA" 36
2 | MoitOduc OO0 "HOBBIE JIunieH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase id=9433

TEXHOJIOI'M" 75

4.6. CoBpeMeHHbI€e npodeccHOHATIBbHBbIE 0a3bl JAHHBIX U HHGOPMALIMOHHBIE CIIPa-
BOYHbBIE CHCTEMBI

Hepeqeﬂb PECYPCOB CETU I/IHTepHeT, AOCTYIHBIX AJISl OCBOCHUSA JUCHUIIJIMHBI:

HaunmeHnoBanue

Ccbuika Ha pecypce

JoctynHocTh

HNupopManmoHHO-CIIPABOYHBIE CHCTEMbI
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https://online.mospolytech.ru/course/view.php?id=462
https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375

HocrtynHa B cetu UH-
https://stackoverflow.co

m/

StackOverflow TepHeT 6e3 orpaHuye-

HUU

npopmarmonnsie pecypest Cetrt | http:// www.consultant.ru | Jloctymzo
KoncynbrantlInroc

[Topran ®enepanbHbIX rocyaap-
CTBEHHBIX 00pa30BaTEIbHBIX CTAH-
JApTOB BBICILIETO OOPAa30BAHUS

http://www.fgosvo.ru. HoctymnHo

DJIeKTPOHHO-0UOJINOTEYHbIE CHCTEMBbI

Jlanp https://e.lanbook.com/ HoctymnHa B cetd UH-
TepHET O6e3 orpaHuye-

HUHI
IPR Books https://www.iprbookshop | doctynna B cetn UH-
ru/ TepHeT 6e3 orpaHuye-

HUHI

IIpodeccuonaibabie 6a3bl JAHHBIX

ba3a naHHbBIX HAy4YHOM JIEKTPOH- http://www.elibrary.ru JoctymnHo
HOM OMOINOTEeKN

(eLIBRARY.RU)

WebofScienceCoreCollection — mo- | http://webofscience.com | JoctymHo
nuTeMatuyeckas pedeparuBHo-01O-
nuorpadpudeckas u
HayKkoMmeTpuueckas (0ubiuomerpu-
yeckas) 6a3a JaHHBIX

5. MaTepuaibHO-TEXHUYECKOE o0ecriedeHue TUCHMIIIMHBI

MarepuanbHO — TeXHUYECKas 0a3a YHUBEPCHUTETAa 00ECIIeYMBaET MTPOBEACHUE BCEX BUIOB
3aHSTHIA, IPETYCMOTPEHHBIX YUYEOHBIM TIAHOM, U COOTBETCTBYET JIEHCTBYIOIIMM CAHUTAPHBIM U
IMPOTHUBOIIOKAPHBIM IIpaBUjIaM U HOpMaM.

Kadenpa «MaTtemaTrkay He pacroynaraeT COOCTBEHHBIM ay TUTOPHBIM (DOHIOM U HCTIONb-
3yeT ydeOHbIe ayIuTOpUH U3 o01Iero (GoHAa YHUBEPCUTETA.

[Tpr HEOOXOAUMOCTH ISl MPOBEACHUS UHTEPAKTUBHBIX MPAKTHUECKUX 3aHATUI HCTONB3Y-
IOTCA KOMIIBIOTEPHBIC KJIACChl YHUBCPCUTETA.

6. MeToau4eckue peKOMeH AU

6.1. MeToauyeckne peKOMeHAAIMU JJIsl MPenoaBaTeis 0 OPraHu3anuu odoy4e-
HUSA

[Ipexne Bcero, caeayeT oOpaTUTh BHUMaHKUE CTYAECHTOB Ha TO, YTO IPAKTHUECKH BECh U3Y-
JaeMblii UMU MaTepuai He TpeOyeT Kakon-Tr00 CIenanbHOM (JOMOHUTEIHHON) TOJTOTOBKU U
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http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/

BITOJIHE MOKET OBITh YCIIEITHO U3YYECH, €CIIU CTYJEHTHI OYAyT MOCemaTh 3aHATHS, CBOEBPEMEHHO
BBITOJIHATH JOMAITHUE 3aJaHHsI ¥ TOJIb30BaThCs (IIPU HEOOXOANUMOCTH ) CUCTEMOM MIIIaHOBBIX KOH-
CyJIbTALIM B TEUEHHUE KaXJIOro ceMecTtpa. Boienime B Kypc MaTeMaTUKU pa3Jeibl SBIISIIOTCS
KJIACCUYECKUMH, B TO K€ BPEMS OHU NMPAKTUYECKU OPUEHTHUPOBAHBL, TAK KaK UMEIOT HIMPOKOE pac-
MPOCTPAHEHHUE ISl PEIICHMS PA3HOTO POJia 3a/1a4 BHYTPU CaMOl MaTEMAaTUKHU U MPUKJIAAHBIX 3a-
nad. VX ocBoeHHE MOMOKET CTyJEHTaM JIOTUYECKH BEPHO, apryMEHTHPOBAHO U SICHO CTPOUTH
YCTHYIO U MUCbMEHHYIO PEUb, YCIICUTHO MPUMEHSTh HAKOIIJICHHBIC 3HAHUS B MPO(PECCHOHATBHON
JESITEIIbHOCTH.

Heo0Oxonumo ¢ caMoro Havasa 3aHsITHH pEeKOMEHJ0BATh CTYJAEHTaM OCHOBHYIO U JIONOJ-
HUTEJIbHYIO JTUTEPATypy, a B KOHIE CEMECTPa IaTh CIUCOK BOIPOCOB JJIS IOATOTOBKH K SK3aMEHY.

Ha nepBoM 3aHATHY TIO TUCIUIUIMHE CIIEAyeT 00s3aTeIbHO MPOUH(DOPMHUPOBATH CTYICH-
TOB O BUJE U (popMe MPOMEKYTOUHOM aTTeCTAllUH 10 AUCLUILINHE, CPOKAX €€ MPOBEACHUS,
YCJIOBHSIX JIOMYCKa K MPOMEXKYTOYHON aTTeCTAllMU, TPUMEHAEMbIX BUAAX MPOMEXYTOYHOTO KOH-
TPOJISL.

N3noxenne TeopeTHUECKOro MaTepHalia JIOJDKHO COMPOBOXIAATHCS WIUTFOCTPATUBHBIMU
pUMepaMu, TIIATeIbHO OTOOPAHHBIMU IpenoaBaTesieM TaK, YTOObl TEXHUYECKUE TPYIHOCTH U
BBIKJIQJIKU [IPU PELICHUH 33J]a4i HE OTBJICKAJU OT IJIABHOTO: OCMBICIICHUS UJIEH U CYTH MPUMEHS-
eMbIX MeTo10B. ClieZlyeT Bcerza yka3bIBaTh PUMEPhl IPAKTHUECKOr0 MPUMEHEHHUSI PACCMOTPEH-
HBIX Ha 3aHATHIX YpaBHEHUH U GOpMyII.

[IpakTuueckue 3aHATHS JOHKHBI ObITh OPraHU30BaHbI MPENoiaBaTeleM TakKuM 00pa3oM,
9TOOBI OCTABAJIOCH BpPEeMs Ha MEPHOANYECKOE BBHIMOJTHEHHUE CTYICHTAMHU HEOOJBIION caMOCTOsI-
TeIbHON pabOTHI B Ay JUTOPHUH VISl IPOBEPKH YCBOCHHS M3JI0KEHHOTO MaTepuaa.

[IpenogaBaTenb, BeAyIHiA TPAKTHYECKUE 3aHATHUS, TOJHDKCH COTJIACOBBIBAThH y4eOHO-TEMa-
TUYECKUH IJIaH 3aHSATUH C JIEKTOPOM, UCIIOJIb30BATh €MHYIO0 CUCTEMY 0003HAYCHHUIA.

[IpenogaBaTento cneayeT NT0OMBATHCS CHCTEMATHYECKOW HENMPEPBIBHON PaOOTHI CTYICH-
TOB B TEUCHHE CEMECTpa, HEOOXOIMMO BBISIBIISITH CUIIBHBIX CTYJICHTOB U MMPUBJIEKATh UX K HAYYHOMN
paboTe, K y4acTHIO B Pa3HOTO POJia OJIMMITHATaX U KOHKYpCax.

CTyneHT IODKEeH ONIyIaTh 3aMHTEPECOBAHHOCTH MPETOIaBaTessl B JOCTHIKEHUN KOHEY-
HOTO pe3ylibTaTa: B MPUOOPETEHHU OOYYaIOIMMUCS MPOYHBIX 3HAHUHN, YMEHWH U BiIaJIeHUs
HaKOIJIEHHOW MHGOpMAaIUEH I pelIeHus 3a1a4 B TPo()eCCHOHATBLHOM IS TEIIBHOCTH.

6.1.1. O0pa3oBaTe/bHbIE TEXHOJIOTUHU

Bo3MosxHO mpoBe/ieHNe 3aHATHI U aTTeCTalluil B AUCTAaHIIMOHHOM (opMarte ¢ MPUMEHEHHEM CH-
CTEMBI IUCTAaHIUOHHOTO 00y4eHus yauepcurera (CJIO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
dbenpoii «MaTeMaTHKa» SIIEKTPOHHBIX 00pa3oBaTesibHbIX pecypcoB (DOP) (cm. 11.4.4).

[Topsimox mpoBeneHus padoT B AUCTAHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTAEIbHBIMU PACIo-
PSOKEHUSIMU TIPOPEKTOPA Mo yueOHO# paboTe /MM EHTPOM Y4eOHO-METOANIECKON paboTHI.

6.2. Meroauyeckue yKazaHus J1Jisi 00y4aAIOUIUXCH M0 OCBOECHUIO
AU CHMIIIHHBI

Pa3nes: 3/1eMeHTBI JIMHEHOM aaredpbl

MaTtpuusbl U onpeaenurtean. [Ipexae Bcero, CTyJeHT AOJDKEH MOHAThH, YTO MaTpHIA —
9T0 Tabauua yucen (IpUyeM 3Ta Tabsiuia MOXKET UMETh OIMHAKOBOE YHCIIO CTPOK M CTOJIOLIOB, a
MO3KET OBbITh U IPSIMOYTOJIBHOM ), @ OIIPEJIEIUTENb- 3TO YHUCIIO, 3alIMChIBAEMOE B BUI€ KBaIpaTHON
TaOJIMIIBI, TO €CTh ONPEAEIUTENH CYIECTBYIOT TOJIBKO Y KBaJJpaTHBIX MaTpPUL.

Crnenyet 06paTtuTh 0c000€ BHUMaHNE Ha ONEPALIUI0 YMHOKEHUS IPSIMOYTOJIBHBIX MATpPHIL
U MIOHATh, KAaKUM I0JIyyaeTcs MOPsAJOK MaTpHLbl — npousseieHus. OcoOEHHOCTh MaTpPUI] TAKXKe
COCTOMT B TOM, UTO NPOU3BEACHUE MAaTPHUI] HE IEPECTaHOBOYHO, TO ecTh AB # BA .Cnenyer 00s-
3aTeNbHO YOEUThCS B 3TOM, PELINB COOTBETCTBYIOIINE 3a0aUH.

12



BaxubIM siBiIsieTcss MOHATHE 00paTHOW MaTpuibl. Hano 3HaTh yclioBHeE CyIIECTBOBAHUS
00paTHOW MaTpUILBI U AITOPUTM €€ NocTpoeHus. [loce ee BhIUNCIIEHUs Lenecoo0pa3Ho AenaTh

IPOBEPKY NPABUILHOCTH PEIIEHNs, BEITIONHUB ONlepaliio yMHoxkeHnss A A= E (momkHa momy-
YUTHCS CAUHUYHAS MaTPHIIA)

[Ipu u3zydenuun onpenenuresneii Ha10 YETKO YCBOUTh MOHIATHS MUHOpPA, aJreOpandyeckoro
JIOTIOJTHEHMSI, 3HATh MHOTOUYHMCIIEHHBIE CBOMCTBA onpeaenuTess. s 0CBOSHHsSI TEXHUKH BbIYUC-
JICHUs OTpeeNuTeNel 1eIecoo0pa3Ho, BbIOpaB MPOU3BOJIBHBIN ONMPEAETUTENb BBILIE TPETHETO
HOPS/IKA, PACKPBITh €0 Pa3IMYHBIMU CHOCOOAMH, PUMEHSS Pa3jI0kKEHUE U MO CTPOKAM H TI0
crosioriam. OOpaTuTe BHUMaHUE, KAKWe CTPOKHU (CTOJIOIBI) TPEANIOYTUTEIbHEE BRIOUPATH JJISI pac-
KPBITHSI OTIPEICIUTEIS, YTOOB! YIPOCTUTH €ro BhrurciaeHne. Oco0eHHO 3((hEeKTUBHO BBIYHCICHHE
OTIpeIeNIUTEINS C TOMOIIBIO AIEMEHTAPHBIX IPe0Opa30BaHui, MPUBOISAIINX €0 K TPEYroJIbHOMY
BUJTY.

[Ipu n3ydeHnn pelIeHnii CUCTeEM JIMHEWHBIX anreOpandeckux ypaBHeHui (CJIAY) obpa-
TUTE BHUMAHUE, IIPEXKIE BCETO, HA TIOHATHE PEIICHUS CUCTEMBI U YCIIOBUS CYIIECTBOBAHUS pelle-
HUH B 3aBUCHUMOCTH OT COOTHOIICHHSI MKy PAHI'OM MaTPUIIbl, PAHTOM PACIIMPEHHONW MaTPHIIbI
CHCTEMBI U YHCIIOM HEM3BECTHBIX M ypaBHeHHU. OOpaTUTe BHUMAaHKUE HA YCIOBUS MPUMEHEHUS
dopmyn Kpamepa u merona obpaTHoi MaTpulibl. BHUMaTensHo pazdepurte MpuUMepbl perieHUs
IPOM3BOJILHBIX CHCTEM JIMHEWHBIX anredpanuecKkux ypaBHeHUi MeTozoM ['aycca (BBenenue Oa-
3UCHBIX U CBOOO/IHBIX NTEPEMEHHBIX).

Pa3nes: Ji1eMeHTbI BEeKTOPHOM ajaredpnl

[Ipn u3ydenun naHHOW TeMbl OOpaTUTEe BHHUMAaHHE Ha JIMHEIHBbIC ONepaluu HaJ BEKTO-
pamu, Ha IOHATHS JINHEHHOW HE3aBUCUMOCTH ¥ JIMHEWHOM 3aBHCUMOCTH BEKTOPOB, Ha PyHIaMEH-
TaJbHOE MOHATHE 0a31ca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO Oa3uca), Ha pasiio-
KEHHE BEKTOpa 1o 0asucy.

3HaTh OIpeIeNIeHUe, TEOMETPUIECKHAE CBOMCTBA CKAISIPHOTO, BEKTOPHOTO ¥ CMEIIAHHOTO
IPOM3BEACHUS BEKTOPOB, POPMYIIBI [T UX BBIYMCICHHUS B BEKTOPHOM U B KOOPIUHATHOW (opMme.
OO0s13aTebHO 3HATH U YMETH MTPOBEPSITH YCIOBUS OPTOTOHAILHOCTH, KOJUTMHEAPHOCTH U KOMITIa-
HApHOCTHU BEKTOPOB.

Pa3nen: koMmieKCHbIE YHCJIAa U MHOTOYJI€HbI

B sTom paznene, npexe Bcero, HaJlo MOHATh, YTO KOMIUIEKCHOE YHCIIO SBUJIOCH PACIIN-
pPEHHEM TOHATHUS JCHCTBUTEILHBIX YHCEI, 3HATH ONpeIeTICHHE U TPH (POPMBI 3aITUCH KOMITJIEKC-
HOTrO Yucina (anredpanyecKyro, TPUrOHOMETPUUECKYIO U TIOKa3aTeNbHYI0), TeOMETPUUYECKYIO UH-
TEPIIPETAIINI0 KOMIUIEKCHOTO YHCIIa U B3aMMHO-0/THO3HAYHOE COOTBETCTBHE MEXy MHOKECTBOM
KOMIIJIEKCHBIX YMCET U MHOKECTBOM TOYEK KOMIUIEKCHON MJIOCKOCTU. 3HaTh (opMyiy Ditepa.
KomriekcHble uncia MOKHO H300pa)kaTh ¢ MOMOIIBI0 BEKTOPOB Ha KOMIUIEKCHOHM TUTOCKOCTH.
[TosTOMy Omepanuu cioXeHus U BBIUUTaHUS KOMITJIEKCHBIX YHCENI MOTYT OBITh CBEZICHBI K OTlepa-
IIUSIM CJIOKEHUSI M BBIYUTAHHSI COOTBETCTBYIOIINX BEKTOPOB.

Hano 3HaTh 1 yMETh BBINIOJIHATH ONEPAIli YMHOKEHUS, IEJICHHSI, BO3BEICHUS B ITOJOKH-
TEJNBHYIO CTETNICHb KOMIUIEKCHBIX YHCEN, 3alTUCAHHBIX B TPUTOHOMETPHUYECKON (opme, M3BiIeUe-
HUS KOPHS N-0if CTEMEeHN 13 KOMIUIEKCHOTO YHCIIA.

Crnenmyer oOpaTHUTh BHUMaHUE HA TO, YTO MHOXKECTBO KOMIUIEKCHBIX YHCEN SIBISIETCS 3a-
MKHYTBIM, TO €CTh JIF00ast anreOpanueckas onepamus HaJi KOMILUIEKCHBIMH YUCTIaMH HE BBHIBOJIUT
3a TIpeeITbl 00JTACTH KOMIUIEKCHBIX YHCEIL.

Hano 3HaTh pasnuyHbie BUIBI Pa3I0KEHUSI MHOTOUICHA HA MHOKHUTEIH IS CIIy4aeB, KO-
TJ1a cpeid KOpHEeW MHOTOYJICHAa MOTYT OBITh KpaTHbIE, KOMIUIEKCHBIE KOPHU. JTH CBEACHUS Oy IyT
UCTIONIL30BATHCS, HAMPUMEp, B MHTETPAIILHOM HCYHCICHUU TMPU BBIYMCICHUH WHTETPATOB OT
JIPOOHO-paMOHATBHBIX (DYHKITUH, TIPH PEIIEHUN JTUHEHHBIX OJHOPOAHBIX AU depeHIInaTbHbIX
ypaBHEHHIA N-TO TOPSIIKA C TIOCTOSHHBIMU KO3 PUITEHTaAMH.

Pazgesn: AnasuTudyeckasi reoMeTpust
IIpu u3ydyeHnH aHAIMTUYECKON T€OMETPUU CIIEYET, IIPEXKIE BCETO, IIOHATH, YTO €€ 3a0a4e  sB-
JSIETCSl U3YYEHHE TE€OMETPUYECKUX OOBEKTOB MPHU MOMOIIN aHAIUTUYECKUX METOJOB airedpsl U
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MaTeMaTUYECKOro aHainu3a. B 0ocHOBe Takoro noaxo/ia JIKUT METO/1 KOOPAUHAT, BIIEPBbIE CUCTE-
MaTh4yecku npuMeHeHHbIN P. JlekapTroM. OCHOBHBIC TIOHATHS T€OMETPHH (TOUYKA, TpsiMasi, II0C-
KOCTB) SABJISIFOTCA HCONPCACIACMBIMU, U IJId UX OMMUCAHUSA NPUMCHACTCA aKCHOMATHYECKUUA Me-
TOJ1, TO3BOJISIFOIIMM YCTAaHOBUTH B3aMMHO OJJHO3HaYHOE COOTBETCTBHE MEKYy MHOKECTBOM TOUYEK
HpHMOﬁ 1 MHOXKECTBOM HCﬁCTBHTCHBHBIX YHUCCJI U, TaAKUM O6p3_30M, BBCCTU CUCTCMY KOOPAHHAT.
Hazno yetko ycBouTh paznuyHbie GOpMbI YpaBHEHHH MPSAMOM U IIIOCKOCTH YMETh MePEXOIUTh OT
onHO# opmbl K apyroi. Cienyer OCMBICIUTD U YCIICITHO MPUMEHSTh PEIICHUS KIIACCHYECKHIX
3a/a4 aHAIUTUYECKON TeOMETpPUH O B3aMMHOM PACIIOJIOKEHUU HPSIMbBIX U TUIOCKOCTEH, YMETh
OMNPCACIIATD YIJIbl U PACCTOSAHUA MCIKAY Pa3JIMYHBIMHA I'COMETPUICCKUMU O6’b€KTaMI/I.

OTMeTHM B 3aKJIIOUEHHUE, YTO YCIEITHOE U3yYeHHEe AUCHUILINHBI « JIuHelHas anrebpay,
HpI/IOGpeTeHI/Ie H€06XOI[I/IMBIX KOMHGTGHL{Hﬁ, YMGHI/Iﬁ 1 HAaBBIKOB BJIaICHUA MaTEMAaTUYCCKUM aIll-
napatoM TpeOyeT OT CTYJAEHTOB OOJIBIION caMOCTOATEIbHONU paboTel. OOpaTuTe BHUMAaHUE, YTO
KOJMYCCTBO 44COB, OTBOAMMBIX Ha CaMOCTOATCIIbHYIO pa60Ty B COOTBCTCTBHU C y‘Ie6HBIM Ij1a-
HOM, 0OJIbIIIE YHCIIa YaCOB, OTBOJAMMBIX Ha BCE BUbI Ay IUTOPHBIX 3aHSATHUI.

7. ®OHJ OLIEHOYHBIX CPEACTB

@DOoHJI OLIEHOYHBIX CpeACTB IpenacTaBieH B [Ipunoxenun 2 k pabodeil mporpaMme U BKJIIOYAET
pas3zensbl:

1. Metoabl KOHTPOJIS U OLIEHUBAHUS PE3YJIbTATOB 00YUECHHUS

2 IllIkana 1 KpUTEPUU OLIEHUBAHUS PE3YIbTATOB O0YUCHHUS

3. O1ieHOYHBIE CPEICTBA

3.1. Texymuii KOHTPOJIb

3.2. [IpoMexyTo4Has arTecTanus
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Ilpunosicenue 1

1. TemaTu4ecKkuil JIaH COAEPKAHUSA TUCHMILIMHBI «/IMHelHAsI aJredpa» Mo HANMPABJIEHUIO MOATOTOBKH
38.03.01 «IxoHoMuKa»

Hpoduisb:
JKOHOMUKA NPEANPUATHI U OPraHu3anuil
(baxanasp)
dopma 00yueHHst — OUHAasA
T'ox na6opa 2023/2024
Buabi yueOHoii padoTsl,
BKJII0YASI CAMOCTOSITEILHYIO Buabl caMOCTOSAITEILHOMH PAdOThI Dopmbl
e = 5 aTrecra-
a0oTy CTy1eHTOB CTY/IEHTOB
Paznen § q:a( paboTy CTyA ’ ya MU
D
3 = U TPY/I0E€MKOCTh B Yacax
n/n CP | KC
A |WC|JMa6 | . |, | KP.|KIL|PIP | Pepepar | K/p | 3 | 3
IlepBblii cemecTp
Paszpnen 1. DiieMeHTHI TMHEHHOM aJ1-
1.1 | redpwl Marpuiibl, 1eHCTBHUS HaJI MaTPHU- 1 3 2 2 3
[aMH.
Onpenenurenu, UX CBOWCTBA M BBIYHCIIC-
HUe. MaTpuyHas 3aluch CUCTEMbI JIMHEH-
12 | yoix YPaBHEHUM. 1 4 2 3 *
Beinaua 3aganuii PI'P Ne 1 no iuHeiHO#M
ajare0pe.
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1.3

OOGparHas MaTpulia U ee BeuucieHue. Mar-
pUYHAS 3alACh CHCTEMBI JTUHCHHBIX ypaB-
HEHHIA.

1.4

CucteMbl TUHEWHBIX anredpandeckux
YPaBHEHHUI, OCHOBHBIE ITOHSTHS U ONpEe-
neHus. Pemenue cucreM TMHENHBIX ypaB-
HeHui Mmetogom Kpamepa, metogom obpart-
HOM MaTpHIIbI

1.5

Pelienue cuctem JIMHEHHBIX YpaBHEHUM
MetoqioM ["aycca. Panr marpuisl. Teo-
pema Kponekepa — Kanemim.

1.6

Merop 'aycca B IpOU3BOJIBHBIX CUCTEMAX
JMHEWHBIX ypaBHeHUN. OJIHOPOAHBIEC CH-
CTEMBI JINHEWHBIX YPaBHEHHM.
CamocrositeabHasi padora Nel mo jm-
HeliHoii ajredpe B ayIMTOPUH

1.7

Pa3znen 2. Bextopsl. JIunelinbie omneparuu
HaJl BEKTOpamH, MX CBOWCTBa. JIMHEHHbIE
KOMOWHAIIMM BEKTOpPOB. JIMHEHHO HE3aBH-
CHUMbIE M JIMHEWHO 3aBHCHMEIC CHCTEMEI
BEKTOPOB.

Boinauya 3aganuii PI'P Ne2 nmo BeKTOpHO#
ajareope.

1.8

[Tonsitue Gasuca. KoopauHaTel BeKTOpA.
KonnuueapHOCTh, OpTOTOHABHOCTD M KOM-
IUIAHAPHOCTh BEKTOPOB.

10
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1.9

CkansipHO€ MPOU3BEACHUE BEKTOPOB U €T0
CBOMCTBAa. BekTopHOE NMpou3BeneHNUE ABYX
BEKTOPOB, €r0 CBOMCTBA.

11

1.10

CMmeniaHHoe MPOU3BE/IEHUE TPEX BEKTOPOB
U ero cBoiicTBa. Brruucienme oobema ma-
pajuienenuiena. YCIOBHE KOJUIMHEAPHO-
CTHU, OPTOTOHAJIBHOCTU W KOMIIJIAHAPHOCTHU
BEKTOpOB. OpPTOHOPMUPOBAHHBIN Oa3uC.
Brraucnenne CKaJIIpHOro, BCKTOPHOI'0O M
CMEIIAHHOTO MPOU3BEICHUN BEKTOPOB, 3a-
JaHHBIX KOOpAMHATAMH B OPTOHOPMHPO-
BaHHOM 0Oasuce.

CamocrosiTesibHas padora Ne 2 1o Bek-
TOPHO# ajiredpe B ayIMTOPUHU

12

1.11

JIuneitnpie pocTpaHcTBa. PasmepHOCTh H
6a3uc JIMHEHHOT0 MPOCTPAHCTBA.

Martpuna nepexoga ot 0a3uca k 0Oazucy
npeoOpa3oBaHue KOOpAWHAT BEKTOpa MpHU
u3MeHeHuu 6azuca. CoOCTBEHHbBIE BEKTOPHI
U COOCTBEHHBIE 3HAUEHUS JIMHEHHOTO ore-
paTopa.

13

1.12

Pa3znen 3. KommiekcHbIe YHCJIA 1 MHOTO-
qj1eHbl MHOXECTBO KOMILIEKCHBIX UYHCE].
®opMbl 3aNMCH KOMILIEKCHBIX yucen. Omne-
paHI/II/I HaJd KOMIUUICKCHBIMU YHWCJIAMH. Pa3-
JIO’KCHHE MHOIOWICHA HA MHOMKHTCIH OC-
HOBHasl TeOpeMa anredpsl

14

1.13

Paznen 4. AHaMTHYECKASA TeOMETPHUSA
Cucrembl koopauHaT. Paznuusble THIBI
YPaBHEHUH IJIOCKOCTH

15
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Boinaua 3agaunii PI'P Ne3 mo amaaurTun-
yecKOi reoMeTpuu

1.14

PasnuuHble TUIBI ypaBHEHUN MPSMOM Ha
IJIOCKOCTH U B IPOCTPAHCTBE

16

1.15

B3aumHoe pacnosokeHue npsMbIX Ha II0C-
KOCTH U B IIPOCTpaHCTBE. Brruncnenue pac-
CTOSIHUM MEXIy ABYMs TOUKaMH, TOUYKOU U
IpsMOH.. B3auMHOE pacmnosiokeHue IUIoc-
KOCTeH. BpluucieHue paccTOSHUM MeEXAy
TOYKOM Y INIOCKOCTBIO

CamocrositeibHas padora Ne 3 mo ana-
JIMTHYECKOH IreOMEeTPHH B AYIUTOPHH

17

1.16

KpuBblie BTOpOro nopsjika Ux reomMeTpude-
CKHME CBOMCTBA. YPaBHEHUs DJUIMIICA, THU-
nep6oibl, mapabonsr OOmiee ypaBHEHUE
KpUBOW BTOpOro mnopsaka. IIpuBenenue
KPUBBIX BTOPOIrO NOpsJKa K KaHOHHYe-
ckoMy Buay. lloBepxHOCTHM BTOPOro mo-
psaaka

18

dopMma aTrecTanumn

21

Bcero yacoB nmo aucuuIJInHe

16

32

60

PI'P

caM

pao.
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2. TeMaTHYeCKHUil MJIAH COAEP:KAHUA TUCHUILINHBI «JIUHeliHas ajredpay» Mo HANPABJIEHUIO OATOTOBKH

38.03.01 «DxoHOMHUKA»

IMpoduis:
JKOHOMHUKA NPeANPUSATHI U OPraHU3aAlUil
(0axanaBp)
®opMa 00y4YeHHUs] — OUHO-3209HAS
I'ox mpuema 2023/2024
- 65 Buabl yueOHo# padoThl, BKIIO- } DopmbI
5 - S| 4ast cCaMOCTOATEILHYIO PaboTy Buabl camocTosiTeJibHOH padoThI ATTeCTa
n/n Pa3nen s 5 § CTYAEHTOB, H TPYA0EMKOCTh B CryaeHTOB an
3 3= yacax
™ [ [ WC | fas | CPC | KCP | K.P. | KL | PTP | Pegpepar | Kip | 3 | 3
IlepBbiii cemecTp
Pa3pen 1. Di1eMeHTHI JUHEHHOH AJI-
redopsbl
[Tonstue matpuubl. Buasl matpuil. Onepa-
1 | uum Hax MaTpuLaMu U UX cBoiicTBa. Ompe- 1 1 2 5
JIeTUTENN, UX CBOMCTBA M BHIYMCIICHUS.
Brranciienue onpeaenuTeneii pa3nuyHoro
nopsiika
Ornpenenurenu, UX CBOMCTBA U BBIYUCIIE-
HUs. Beruucnenue onpenenureneit pasnny-
2 | HOTO TOPSIIIKA. 1 2 2 5 +
Beinaua 3aganunii PI'P Ne 1 no JinHeiiHO#M
ajare0pe
3 OOpatHasi MaTpHIla U aITOPUTM €€ BbIUHUC- 1 3 9 5
JeHusl. DiIeMeHTapHble PeoOpa3oBaHMUsI
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MaTpuil. Marpuunasi popma 3amnmcu cu-
CTEMBbI JINTHEWHBIX aJITeOpandecKux ypas-
HEHM. PaHr MaTpuibl

CJIAY, ocHOBHBIE IOHATHUS PELLIEHUS, COB-
MECTHOCTHU U HECOBMECTHOCTHU CUCTEMEI.
Peuienne cucrem NMMHENWHBIX YpaBHEHUN
meroaoM Kpamepa, meTomom obpaTHoit
MaTpuLbl, MeTosioM ['aycca. Teopema Kpo-
Hekepa — Kamnemm.

Pa3nen 2. DiieMeHTHI BeKTOPHOI aJI-
redopsbl

Jlunelinple onepauuu HaJl BEKTOpaMu, UX
cBoicTBa. JImHelHas 3aBUCHMOCTE 1 He3a-
BUCUMOCTH BeKTOpoB. [loHsTHE Oa3uca.
KoopnHaTtel BEKTOpAa.

CkansipHoe, BEKTOPHOE ¥ CMEIIAHHOE IMPO-
N3BCACHUSA BeKTOpOB, nux CBOI\/’ICTBa.
Boiraua 3aganuii PI'P Ne2 mo BekTOp-
HOM ajiredpe

Pa3znoxxenue Bekropa 1o 6azucy. OpToHOp-

MHUpPOBaHHBIN 0a3uc. Beuncienue ckansp-
HOT'0, BEKTOPHOT'O U CMEILIAHHOI'O IIPOU3BE-
JIEHU BEKTOPOB, 3a/IaHHBIX KOOPINHATAMH
B OPTOHOPMHUPOBaHHOM Oasuce. YcCIOBHUSA
OPTOTOHAJILHOCTH, KOJUIMHEAPHOCTH, KOM-
IJIAHAPHOCTH BEKTOPOB

Jluneitnpie mpoctpancTBa. [Ipeodpa3ona-
HUE MaTpULbl JMHEHHOTO oriepaTopa npu
nepexoe ot 6a3zuca k 6azucy. CodbcTBeH-
HbIC 3HAUYEHUS U COOCTBEHHBIC BEKTOPHI
MaTpPHILIbI

Pa3gea 3. KoMIieKCHBIE YHCIAa U MHO-
rO4YJICHbI
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@DopMBblI 3aMKCH, ONIEPAIMN Ha/l KOMILIEKC-
HbIMU ynciiamu. Dopmyna Myaspa. U3Bie-
YEHHUE KOPHS U3 KOMILIEKCHOTO YKciia

10

PaznoxeHne MHOro4JIeHa Ha MHOXKHUTEIH.
OcHoBHas TeopeMa anreopbl
KoHTpo/bHBII TecT 1o ajredpe

10

11

Pa3nes 4. AHasinTHYecKasi reOMeTpUs
Cucrempl koopauHatr. Pas3inyHble THIIBI
YpaBHEHUH IIJIOCKOCTH.

11

12

Pasnuunble TUNBI YpaBHEHUM MPsIMOW Ha
IJIOCKOCTH U B IIPOCTPAHCTBE

Boinaya 3aganuii PI'P Ne3 no anaawuTm-
YECKOil reoMeTpuu

12

13

BzaumHOe pacnosiokeHHEe TNpSIMBIX Ha
IUIOCKOCTH U B IPOCTPaHCTBE. Brruncnenue
paccTosTHUN MEXIy JABYMsI TOYKaMH, TOY-
KoM W mpsiMoi.. B3anMHoOe pacrosoxeHue
IJIOCKOCTEW. BplunciieHne  paccTossHuM
MEXIY TOYKOM U INTIOCKOCTBIO

13

14

Kpussle BTOpOro nopsiika MUx reoMerpude-
CKHE CBOICTBAa. YpaBHEHMs SJUIMIICA, I'M-
nepOosibl, mapabonsl OOmiee ypaBHEHHE
KpUBOH BTOporo mnopsaka. Ilpusenenue
KpPUBBIX BTOpPOIO IIOpsAIKa K KaHOHHYE-
ckoMmy BuIy. IloBepxHOCTH BTOpPOro Io-
psaka.

KoHTpO/IbHBIN TECT MO0 AHAJINTHYECKOU
reoMeTpUH

14

®opma aTTecTalMU

15-
18

21




Bcero yacoB nmo fucHUIIINHE

20

80

PI'P

TE-
cTa

22




Ilpunoscenue 2

OOH/JA ONEHOYHBIX CPEJACTB
MO JUCLUTIJIMHE

«J/IunerHas aareopa»

Hampasnenue nonrorosku: 38.03.01 «DxoHOMUKAY.
[Tpodunb: «IKOHOMUKA IPEATPUATHN U OPraHU3AIUNA
®Dopmbl 00yUYCHHS: OYHASI, OYHO-320UHASI.

Kadenpa: «MartemaTukay.

1.MeToabl KOHTPOJISl U OLIEHHBAHUSA Pe3yJIbTATOB 00yUeHH s

JU11 KOHTPOJISL yCIIEBAEMOCTH M KaueCTBa OCBOCHMS AUCLUIUIMHBI HACTOSILEH porpaMMon
IPEIYCMOTPEHBI CIIETYIOINE BUJIbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH YCIeBaeMOCTH (TEKYILIMHA KOHTPOJIb);
- IPOMEXKYTOYHAs aTTecTalus (3K3aMeH).

2. llIkajia 1 KPUTEPUH OLEHUBAHUS Pe3yJIbTATOB 00y4YeHUS
®opMa NPOMEKYTOYHOM ATTECTALUM: IK3AMEH

[IpomesxyTounas arTectanys o0yJyaromuxcs B GopMe sK3aMeHa MPOBOIUTCA 110 pe3yIbTaTaM
BBITTOJIHEHHSI BCEX BHJIOB yU4eOHOM pabOTHI, MPElyCMOTPEHHBIX YY€OHBIM IIJIAHOM IO TaHHOW TUCIIH-
IUIMHE, IIPY 3TOM YUYHUTBIBAIOTCS PE3YyJIBTATHl TEKYILEro KOHTPOJS yCIEBAEMOCTU B TCUYEHHE Ce-
MecTpa. OLeHKa CTEeNeHN JOCTHKEHUS 00yYarolUMHUCA MJIaHUPYEMBIX PE3YyJIbTaTOB O0YUYEHHS IO
JUCLUIIJIMHE MPOBOAUTCS MPENoAaBaTeIeM, BEAYLIUM 3aHATHS 110 TUCHUILNINHE METOIOM KCIIEPT-
HOM oueHKU. [1o uroram npomeKyTo4HOMW aTTECTalUy 110 AUCLUIUIMHE BBICTABIISAETCS OLICHKA «OT-
JUYHOY, «XOPOLIO», «YAOBJIETBOPUTEIBHO» NUIIU «HEYIOBIETBOPUTEIBLHO.

IkaJa oneHUBaAHUA Onucanune

BrimonHeHBI Bce 00s13aTe/ibHbIE YCJIOBHS MOJATOTOBKH CTY-
JAeHTa K NPOMEKYTOYHOW aTTecTallMu, MPeTyCMOTPEHHBIE
nporpaMMoil quctumiInHel. CTyIeHT IeMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, YMEHUH, HABBIKOB MTOKA3aTENsIM, IPUBEICHHBIM B
OTnuyHO TabJIuIax, onepupyeT NPUOOPETEHHBIMU 3HAHUSMU, YMEHHUSIMH,
HABbIKAMU, IPUMEHSET UX B CUTYaI[USX MOBBIIIEHHOW CIOXHO-
ctu. Ilpu sToM MoOryTr OBITH [MOMYIIECHBl HE3HAYUTEIHHBIC
OIIMOKW, HETOYHOCTH, 3aTPYJHEHHs MpH MEepeHOoce 3HAHWHM U
YMEHUI Ha HOBbIE, HECTAH/IAPTHBIC 3aJaUH.

BeinonHeHs! Bce o0si3aTesIbHbIE YCJI0BHSI MOATOTOBKHM CTYy-
Xopomwo JAeHTa K NPOMEKYTOYHOH aTTecTallMH, NPEIyCMOTPEHHBIE
nporpaMMoil quctuminHel. CTyIeHT 1EMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUH, HABBIKOB [10KA3aTENSIM, IPUBEICHHBIM B
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TabJIUIaxX, ONEpUPYeT NPUOOPETEHHBIMU 3HAHUSAMH, YMEHUSIMH,
HaBbIKaMu. B To e Bpems Ipu OTBETE JOMYCKAET HECYIIECTBEH-
HbI€ TIOTPEIIHOCTH, 33JaUd pEelIaeT C HEJOUeTaMH, HE BIIHAIO-
IIMMHU Ha OOIIHIA X0 PEeIICHHS.

Y 10BIETBOPUTEIBEHO

BrinonHeHs! Bce o0si3aTesIbHbIE YCJI0BHSI NMOATOTOBKM CTYy-
JeHTa K POMeKYTOYHOM aTTeCTaluM,IPEyCMOTPEHHBIE IIPO-
rpaMMoi JUCHMIUIMHBL. CTYJEHT AEMOHCTPUPYET COOTBETCTBHE
3HaHUH, YMEHUH, HABBIKOB ITOKA3aTEJsAM, IPUBEACHHBIM B Ta0-
JauIax, OHepupyer MNPUOOPETEHHBIMH 3HAHUSMHU, YMEHHSIMH,
HaBbIkaMu. Ho noka3piBaeT HernmyOoKue 3HaHUsI, IPU OTBETE HE
JIOIYCKaeT rpyObIX OMIMOOK WM IIPOTUBOPEUUii, OJHAKO B Qop-
MYJIMPOBAHUU OTBETA OTCYTCTBYET JOJKHAsI CBSI3b MEXIY aHa-
JN30M, apryMEHTaluell U BbIBOJIAaMHU, B PELICHUH 3aJa4 MOTYT
cojiepxKaThcs rpyObie omuOKu. J1Jist moTy4eHus TPaBUILHOTO OT-
BeTa TPeOYIOTCS YTOYHSIOUIUE BOIIPOCHI.

HeynosierBopurensHo

He BbimosnHeHbl 006si3aTesibHbIE YCJOBUSI NMOATOTOBKHM CTYy-
JAeHTa K NPOMEKYTOYHOW AaTTecTAllMU, MPETyCMOTPEHHBIC
nporpamMmoit auctuiinibl, MJIM cTyneHT 1eMOHCTpUpPYET He-
MOJIHOE€ COOTBETCTBUE 3HAHUN, YMEHUM, HABBIKOB NPUBEICHHBIM
B Ta0JIMIIaX, TOMYCKAIOTCS 3HAYUTENIbHbIE OIIMOKH, IPOSIBIIAETCS
OTCYTCTBHE 3HAHHI, YMEHHI, HaBBIKOB IO POy IOKa3zaTelei,
CTY/IEHT UCHBITHIBAET 3HAYUTEIbHBIE 3aTPYyAHEHUS MPU OIEPH-
POBaHUU 3HAHUSIMU U YMEHUSIMU.

3. OueHo4HbIE CPeACTBA

HaumenoBanue
OIICHOYHOTO CPE/I-
CcTBa

/11

[IpencraBnenue ore-
HOYHOTO CpPEJICTBA B
dOC

KpaTKaSI XApaKTECPUCTHKA OICHOYHOT'O
CpeacTBa

1 Konrposnbnas (ca-
MOCTOSITEJIbHAS )
paborta

(KP)

CpencTBo NMpoBEpKH YMEHUHN MPUMEHSThH
IIOJIyYEHHBIE 3HAHUA JUIS PELICHUs 3a7a4
OIPEJETICHHOr0 THIIA TI0 TEME WU pas-
ey

KoHntposbHble 3a51a-
Hus (mpumep)

2 | Pacuerno-rpadu-
geckasi pabora

(PTP)

CpencTBo MpOBEPKH YMEHUI NPUMEHATH
IIOJIyYEHHBIE 3HAHUS 110 3apaHee OIpee-
JIEHHOM METOJIMKE Il pEUIeHUs 3a]a4
WIM 3aJaHUM 1[I0 MOXYJIK WIM JHUCLHU-
IUIMHE B LEJIOM.

KoMmiekt 3amgaHuit
JUTS BBITIOJTHEHHSI pac-
YeTHO-TpapuuecKon
paboTsl
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CpencTBo KOHTPOJIS,, OPTaHM30BAHHOE KaK
crieralibHas Oece/ia mearornaeckoro pa-

YCTHBIH onpocco- | 00THUKA ¢ 00y4aromMMCsl Ha TeMBbI, CBS- Bonpocs o
3 OeceloBaHueE, 3aHHBIE C M3y4aeMOM IUCIUILINHOM, U pac- | TeMam/pa3zenam Juc-
(YO) CUMTAaHHOE HA BBIACHEHHE 00beMa 3HAHU LUTUTHHBI

oOyJarolierocsi 1o OnpeaeseHHOMY pas-
Jieny, TeMe, mpodsieMe | T.11.

Cucrema cTaHAapTU3UPOBAHHBIX 3a/IaHUH,
Tect MO3BOJIS OIS aBTOMATHU3UPO-
(T) BaTh MPOLEypy MU3MEPEHHUs ypOBHS 3Ha-
HUI ¥ YMEHUIO00YYaromerocs.

5 | Dx3amenanonnsie | CpeiIcTBO TPOBEPKU 3HAHUN, YMEHHWi, | DK3aMEHAIMOHHbIE
OWIIeTHI HABBIKOB. MOKET BKJIFOYATh KOMIUIEKC T€O- | OUIIETHI.
pPETHUYECKUX BOIMPOCOB, 3ajad, IpaKTHye-
CKMX 3aJlaHHM.

Bapuanr Tecra

(3b)

3.1.Tekymmii KOHTPOJIb

O1ieHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH BKIIFOUAIOT KOHTPOJIbHBIE BOIIPOCHI
¥ 3a7aHus B (hopMe OJIAHKOBOTO TECTUPOBAHUS JIJISi KOHTPOJISI OCBOCHUS 00YUYaIOIUMHUCS Pa3/IeioB
JTUCHUIUIMHBL, ipuem PI'P.

Coaepixanue pacuyeTHO-Tpadpuueckoi padoThI.

PacyerHo-rpaduueckas padora Nel mo 1uHeiHoOM ajreope.

Kpatkoe copeprkanue pacueTHO-Tpauaeckoit paboTh:

Martpuiisl U onpenenuTeny. Pemienne cucteM JTUHEHHBIX anreOpanyecKuX ypaBHEHUI MeToAaMu
["aycca, Kpamepa u oO6paTHO# MaTpHIIbL.

PacuerHo-rpadguyeckas padora Ne2 mo BeKTOpHOIi ajaredpe.

Kpartkoe copeprkanue pacueTHO-Tpapuueckoi paboThI:

Bexropsl, neiictBus Haj BekTopamu. CKaJsIpHOE, BEKTOPHOE, CMEIIAHHOE TPOU3BECHUS BEKTOPOB.
PacuerHo-rpadguyeckas padora Ne3 mo aHaTUTHYECKOH reOMEeTPHH.

Kpartkoe copeprkanue pacueTHO-Tpapuueckoi paboThI:

Pa3nuuHble BUJIBI ypaBHEHUH IPSIMOM U IJIOCKOCTH. B3auMHOE pacnosnokeHne NpsMbIX Ha IIIOCKO-
CTH, IIJIOCKOCTEN B IPOCTPAHCTBE.

KoMniexkT 3ananni

JJIS1 BBINOJIHEHUS pacyeTHO-rpadudeckux pador (PI'P)
1o JucuuIuivee «JInneitnas aaredpa»

PI'P Nel, vacts 1

-11 0 2 0 2
3amanue Nel. Jlanet maTtpumet A=| 1 3 2 | u B=|0 -3 3
4 0 -3 1 1 -1

Beimoauth aeiicteus: A +8BT .

3ananne Ne2. ITpoaomkuth fanHOE MaTpuunoe paBenctBo (2A+3B)° —4A° —6AB=...
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Y TIPOBEPUTH €r0 JJI1 MaTpull A U B U3 NepBOro  3aJaHusl.

3amanue No3. BeUucIuTh onpeneauTenb IBYMs ClIOco0aMu: pa3ioKeHUEM I10 TIEPBOM CTPOKE U
pa3I0XKEeHUEM I10 TIEPBOMY CTOJIOITY.

10 -1 2
02 1 -1
11 -1 1
11 -2 1

3apanue Ne4. [yt JaHHOW MaTPUIIBI HAUTH 00paTHYIO MaTpuily. Clenars MpoBEpKY.

1 0 2
1 1 0].
-1 2 3

3azanune Ne5. Pemnts MaTpuunoe ypasaenune AXB=C (umaiitu X). Caenats npoBepky.

e ey

3ananue Ne6. Haiitu panr MaTpuisl.
1 -1 2 3 7

0 5 4 3 1
2 3 8 9 15|
3 -8 26 20

PI'P Nel, 3agaHus 10 pelieHHMIO CHCTEM JIMHEHHBIX aJiredpanyecKux ypaBHeHUl
3aganue Nel. Pemuts cuctemy merogom Kpamepa. Caenatb npoBepky.

X +4AX, — X, =2
2X +2X, +3%, =7
3X, +6X, —2%; =1

3ananue Ne2. Pemuts cucremy u3 Nel meTo oM 00paTHON MaTpHULIBI.

3aganue Ne3. Pemuts cuctemy u3 Nel metonom [aycca.

3ananue Ne4. Perute HeogHOPOAHYIO cucTeMy MetonoM ["aycca. Haiitu ob1iee pemenue u yact-
HOE pELICHUE.

X + X, +2%X;+3X, =5
3%, +2X, — 4%, — 2%, =1
oX, +4x, + 4x,=11

3amanue NeS. Pemuth oqHOpOIHYO crcteMmy MetogoMm ["aycca. Halitu obmiee pemrenue u @CP.
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2% +6X, —9%,—9x, =0
4x, —5%,+ X, =0

3% +3X, = TX, —4x,=0"
X, —3X, + 2%, + 5%, =0

PI'P Nel, yacth 2
3asanue Nel. Tlokasath, 4To BeKTOpl M, N, P 06pa3yroT 6asuc B MPOCTPAHCTBE U PA3I0KUTH

BekTOp @ 10 dToMy Gasucy: M =(1,-1,2),n=(2,0,3), p=(-2,-1,1),a = (5, -4,13).

3ananue Ne2. Jlausl BekTopsl M ¥ N . BBIICHUTH — KOJUIMHEAPHBI JIM BEKTOPHI @ U D .

M =(28,—8,8),N =(-216,—6), a=2m+n,b=21—m.

,ectn |M|=6v2,|0|=2, (M.n)=135", & =6n—m.

3amanue Ne3. Hailitu |§

3aganue Ned. Jlan A ABC . Haiiru £ B, ecn A(1;-1;2),B(3;3;2),C(7;1;2).

3ananue NoS. Tlpu kakux 'x" Bektophl @ u D nepnenmuxyssapmb?

a=(x;1,-4),b =(x-3;12; x).

3ananue Ne6. Haiity miomaams napauienorpaMma, IOCTPOSHHOTO Ha BekTopax a u D .

a=2m-5n,b=m+n,|m=12,|n|=3, (ﬁ/,\ﬁ):—.

oY

3ananue No7. Haiitu momanps tpeyroasuuka ABC, ecmu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3ananue Ne8. Jlausl BekTopsl &, D, C . BBIACHUTE — KOMIUIAHAPHBI JIM BEKTOPHL. ECIIM BEKTOPHI He

KOMIUTaHAPHBI, TO HAWTU 00BEM MapaJulesenuIiea, TOCTPOEHHOro Ha BekTopax a, b, C u ompene-

JMTh — KaKyl0 TPOMKY OHU 00pa3yIoT.
a(l;-1;5),b(2;4;-2),c(3;0;1).

3aganue Ne9. Jlns nuneitHoro oneparopa 4 3agaHbl 00pa3kl 6a3ucHbIX anemenToB A€, AE,, A€,

. 3anmcarb Matpuily onepatopa 4 B 6asuce €, €,, €, u HaiiTu obpa3

areMeHTa X .

Ae, =7e +3¢e,-2¢e,, Age,=¢,—-¢€,+4e,, Ae,=2¢ +2¢,+3¢€,,

X=2€,—4¢, +¢€,.

3apanue Nel0. Haiiti coOCTBEeHHbIE 3HAYCHHUS U COOCTBEHHBIE BEKTOPHI IMHEHHOTO onepaTopa,

. -4 1
3aJaHHOTO B HEKOTOpOM 0azuce marpuuei A =( ; 2) .

PI'P Ne 1, yactp 3
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3amanue Nel. Tlpsmast |, mpoxoaur gepes Touky A mapamiensho Bekropy (. IIpsmas |, mpo-

XOmuT uepe3 Touky B mepmenaukynspHo Bekropy N . Haiitu TOUKy mepecedeHus MpsIMbIX U yToJ

mexay aumn, ecmn - A(3;5), T (1;3), B(0;5), n(-3;4).

Bananue Ne2. [lana mpsimast |, . Ipsimass |, mpoxoaut yepes toukn A u B. Haiitu paccrosinue ot

ToukH nepeceuenus npsmbeix |, u |, 1o opsmoii |, .
1 2 3

fx=-8t-3 , . | | i
Il'{y:3t+4, A(4;0),B(7;3), 1,:9x-12y+2=0.

3ananue Ne3. Haiitu paccrosinue ot Toukn M, 1o mockoctn o , npoxonasueii uepes Touky A

nepneHuKyIspHo Bektopy N, ecmm M (0; 1;7), A(2;-1;4), N(6; 22; -3).

3amanue Ned4. Haiitu yroi Mexay IIOCKOCTBIO @ | INIOCKOCTBIO [3 , POXO/sIICi Yepe3 TOUKU

A BuC,ecm a:5x+y+4z-28=0, A(5;2;5),B(3;7;0),C(-4;-3;-1).
3aganue NoS. 3amucaTh KAHOHUYECKHE YPAaBHEHMS MPSIMOIL, 3aJaHHOM 0OLIMMH ypaBHEHUSMU.

X+2y-9z2-10=0;
3X+4y+8z-24=0.

Bananue Ne6. Haiitu ToUKy mepecedeHns IpsaMoi | W mimockoctd @ ¥ yron Mexay HUMH.

I:XLZ:X:Z—_l; a:X+2y—-3z-12=0.
3 4 -2

Bamanme Ne7. Tlpsivast |, mpoxoaur wepes toukun 4 u B. Ipsimast |, mpoxomut gepes touxy M
TMIePIICHINKYIIPHO IIocKocTH . Haiiti yron mesxay npsimbivu |, u |, v BBIsICHUTB — sTekar nu

OHH B OHHOﬁ IIJIOCKOCTH WJIM CKPCIIHUBAIOTCA.

A(9;-31),B(4,4,-5,M (-L1%-11), a:2x+3y-z-1=0.

. . (x+3)%  y?
3aganue Ne8. Jlns qaHHOM KpUBOM (x+3)° + yKa3aTh (OKYCHI, IKCIIEHTPUCUTET, TUPEK-

49 25
Tpuchl. [locTpouTh KpHUBYI0, H300pa3UTh (POKYCHI, TUPEKTPHUCHI.

Baganne Ne9. IpuBectu ypasHerue kpusoir 9X” —25y° —18x + 200y —616 =0 k kaHoHHUe-

CKOMY BUJY U IIOCTPOUTH KPUBYIO.
KonTtposbHblie 3a1anns (mpuMepbl)
BapwuaHrT.

1. HaifTy 3Ha4eHHsI MATPUYHOTO MHOTOWICHA F (A)

f(x):—x3+2x2—x+3,A=[_1 OJ
3 2
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. 3 -1 7 2 4
2. HaiiTu panr MaTpHIibl IPUBEIEHUEM K CTYIIEHYaTOMY BUTY 8 2 6 3 13

11 -3 13 5 17

1 2 1
3. BeiuucauTs onpeaenuTeb NpUBEICHUEM K CTYIIEHYATOMY BUIY 3 -5
2 71 -

4. Haiitu matpuity, oopaTHyto AaHHOM (a). Pemuts MaTpuuHoe ypaBHeHue (0)
1 2 1

1 2 2 3 5
@) 2 _75 _31 (6)(—3 4]@(:(3 1 oj

5. PemuTh cucteMy ypaBHEHUH. YKa3aTh 001Iee U OJJHO YaCTHOE pelIeHue (a).

Pemuth cucteMy ¢ moMoIsr0 00paTHOr MaTpuIlsl 1 1o ¢popmyiam Kpamepa (6)

4x, +9X, —5%; —8x, =5 X, +2X,+ % =5
(@) 43X, +7X, —2%,—4x, =4 (6) <3%, —5X, +3X, =—7
2%, +5X, + X, +3%X, =3 2X +1X, — X, =13
Bapuant
1. PacrniucaTe pasnoskeHue BEKTOpa X 1o BEKTOpaM B, a T
x={5-12,1}, p={1-3,0}, q=1{1-11}, r={0,-12}

2. KonnuHeapHbl 1 BEKTOpLI P U (7

a={2,0,1}, b={-231}, p=2a+2b, q=3a-2b

3. Hana nupamuja c BepmuHaMu B Toukax AAAA,.

A(-2,4,8), A(4,-12), A(-8,7,10), A,(-3,4,-2)
Haiitu:

a) yron Mexxay peobpamu A A, AA,

6) 0GbeM IUPaMHIbL

B) JUIMHY BBICOTHI ONyIIEHHOM Ha rpaHb A AA,

') HAWTH JUTMHY MEANaHbI, IPOBEICHHYIO U3 BepIIuHBI A K pedpy A, A,

4. BRIYUCIHTS IUIOMIA b APAJLIeIOrpaMma, MOCTPOSHHOTO Ha BEeKTOpax a u b @ — yron mexay
BEKTOpaMH P 4 (
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Bapuant

1. Haiitu paccrostaue ot Touku M, 10 ruockoctu (M1M2M3):
M, (-9;10;2), M, (0;7;-4), M, (4;8,-1), M,(-2;13)

. Ix+y+z-2=0
2. BeimcaTh KaHOHHYECKOE YpaBHCHUC IIPAMOU:
X—y-32+6=0

x=2 _y-3_z+1 X+y+2z-9=0.

3. HaiiTu To4Ky nepecedyeHus IpsIMOr U MIIOCKOCTH:

1 —4
4. Haiitu Touky P, cummerpuunyoo Touke P orHocuTensHO mpsmoit | : P(O;—l;3) "
x1_y_ 2
1 -1 1

5. Hamucare ypaBHEHHE IUIOCKOCTH « TpOXOZsIed uepe3 Touky M, M nepneHaukyjspHO
npsimoii (M;M,): My (3;2;0), M,(4:15), M,(2-14).

6. HaiiTu KocuHyC yriia MeXy IJIOCKOCTSMU Q) U O, -
a,:3Xx-y+3=0, a,: Xx-2y+52-10=0

BapuaHT 3a1aH1il IPOMEKYTOYHOIO TeCTA

1.1. HaitTu panr MaTpuibl IPUBEICHUEM K CTYIIEHYaTOMY BUY

1 -2 -2 3 5
1.2. Pemuth MaTpU4YHOE YpaBHEHHE (X =
-3 4 3 -1 0

X +2%X,+ X =5
1.3. Pemmuts cuctemy mo popmynam Kpamepa 3%, —5X, +3x, =7
2% +7X, — X, =13
2.1. Hanmcats pasiokeHne BeKTOpa X IO BEKTOPAM P,q,r X = {5,-12,1}, p={1,-3,0},
q={1-11}, r={0,-1,2}
2.2. BeIuucnuTh 10316 MapajuieorpaMmma, oCTPOSHHOTO Ha BEKTOpax auba- yTOJl MEXIY

BEKTOpaMH P # (

a=2p+q, b=p-3q, Ip|=2, |a|=2, a=%
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2.3. lana mupamuia ¢ BepunHamu B Toukax AAAA,. A(6,13), A (6,-2,-3), A(2,2,0),
A,(-5,1,0)

Haiiti 1yinHy MeauaHbl, TPOBEICHHYIO U3 BepIInHBL A K pedpy A, A,

. . x-2 y-3 z+1
3.1. Haiitu TOUKy nepecedeHus NpsMOU U IJIOCKOCTH: = =

U X+y+22-9=0.

1 4
3.2. Haiitu Touky P, cummerpuunyio Touke P orHOCcHTEnbHO mpsimoit | : P(O;—1;3) U
x-1_y _z
1 -1 1

3.3. Hanucath ypaBHEHHE IUIOCKOCTH « MPOXOJsIed uepe3 Touky M, M nepneHIuKyJIspHO

npsimMoii (M,M,): M (3;2;,0), M, (415), M, (2-14).

4.1. Jlana xpuBasi BTOPOTo Mopsaka x> +4y”> —12x+16y+16 =0. [lomydnTh KAHOHHYECKOE YPaBHCHHE

KPUBOU U IIOCTPOUTS .€€

i ! !
4.2. CocTaBUTh MaTpHIly nepexojia oT 0asuca e ,e,,e, kK 6asucy e ,e, e, , €ciiu
€ =28 +6€,+6€,; €, =6 —&,+6,, & =6 + 26, +6,

Kpurepun onenkn:

- OLIEHKA «3a4TE€HO» BBICTABIISETCS CTYACHTY, €CIIM OH PETYJIIPHO B TEUECHHE CEMECTpPA MPEACTaBIISI
peLIeHNs 3a/1a4, BHITOJHWII IOJHOCTBIO BCE 3a/laHU U UX 3alLUTUI, OTBETUB Ha BOIPOCHI IIPENOAA-
BaTells;

- OLIEHKA «HE 3aYTEHO» BBICTABIIAETCS CTYIEHTY, €CJIM OH HEPETrYJISIPHO B TEUEHHE CEMECTpA Mpe-
CTaBJIsU1 PELICHUs 3a/1a4, BBIOJIHIII 3a/IaHHs HE MOJHOCTBHIO WM BOOOIIE HE MPEJCTABIST paOOThI
Ha MPOBEPKY, AOIYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOIPOCHI IIPENOIAaBATES.

Jnist ipoBeieHusl TEKYILEero KOHTPOJIS 3HaHUH CTY/IEHTOB B AUCTAHIIMOHHOM (opmare B paz-
pabotanHbIX Kadenpoil «MaremaTnka» OHJIAWH-Kypcax UMEIOTCS MPOMEXYTOUYHbIE (TPOOHBIE) Te-
CTBI.

3.2. [IpoMe:xxyTOUHAS aTTeCTALMS

[TpomesxyTouHas arTectanus - (3K3aMeH) MPOBOIAMUTCS O OUIeTaM B YCTHOM Gopme.
Bpewms a1 moAroToBKM OTBETa Ha BOMPOCH! He Ooiiee 45 MUH.

buner BkIto4aeT TEOPETUUECKUM BOIIPOC U 3a/1auH.

KoMruiekTsl sK3aMeHalMOHHBIX OMJIETOB XpaHATCs Ha Kadenpe «MartemaTukay.
Tunosbsie BApHAHTHI OMJICTOB NPHJIATAIOTCS.

KommnuiekT Bonpocos
10 TUCLUILINHE

«JIuneitnas anredopa»
Martpuibl, TAIIBI MaTPHII.
Onepauuu ¢ MaTpullaMu, UX CBOWCTBA.
YMHOK€EHHE IPAMOYTOJIBHBIX MaTpPHIL.
Marpuunasi popma 3aruc CUCTEMbI TMHEHHBIX aNreOpandecKux ypaBHEHHA.
Onpenenurenu U UX CBOMCTBA.
[onsarue onpenenutens. MUHOPHI U anredpanyecKue TOTMOIHEHHS.
CucTeMbl TMHEWHBIX anreOpandyeckux ypaBHEHUH, OCHOBHBIE MOHATHS U OIIPEEIICHHS.

NoakowhE
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8. IIpaBuno Kpamepa pemieHust CUCTEM JIMHEHHBIX yPaBHEHUH.

9. OO0parnas maTpuIiia 1 €€ BRIYUCIICHHUE. Y CIIOBHE CYIIECTBOBaHUS 00pAaTHON MaTpPHIIBI.

10. Pemienue cucteM JMHEHHBIX alreOpanyecKux ypaBHEHUH METOI0M 0OpaTHOI MaTpPHUIIBL.

11. Meton "aycca penieHusi CUCTEM JIMTHEHHBIX YPAaBHCHHM.

12. Pemienue npon3BOJIbHBIX CHCTEM JTMHEWHBIX YpaBHEeHUI meToioM ["aycca.

13. Panr matpunbl. Teopema Kponekepa — Kanemnm.

14. OgHOpoHBIE CUCTEMBI JIMHEHHBIX yYpaBHEHUM. KpuTepuil cyliecTBoBaHNs HETPUBUAIBHBIX pe-
HICHUM.

15. [lonsiTie BekTOpa U JIMHEIHBIE ONEepallii HaJl BEKTOpPaMHU, CBOMCTBA onepaluil.

16. JIuneitHast KOMOMHAITUS BEKTOPOB.

17. Jluneiinast He3aBUCUMOCTh U JIMHEHHAs 3aBUCUMOCTh T€OMETPUUYECKUX BEKTOPOB. Kpurepuii nu-
HEHMHOMN 3aBUCUMOCTH.

18. I[Monsitue 6azuca. KoopauHatel BEKTOpA.

19. OpronopmupoBaHHbIi O6a3uc. Paznoxenue BekTopa o BekTopam 6asuca.

20. YnopsimoueHHast TpOiKa BEKTOPOB.

21. CxansipHOoe, BEKTOPHOE U CMEIIaHHOE MPOU3BEACHUE BEKTOPOB B OPTOHOPMHUPOBAHHOM Oazuce.

22. Y clioBUs OPTOTOHAIBHOCTH, KOJUTMHEAPHOCTH M KOMIUIAHAPHOCTH BEKTOPOB.

23. JluHeiHbIe TPOCTPAHCTBA.

24. Marpuna nepexoaa oT 6aszuca k 6asucy.

25. CoOcTBEHHBIE BEKTOPBI U COOCTBEHHBIEC 3HAYCHHS MATPHUIIBL.

AHanuTH4YecKas reomMeTpus

1. Cucrembl koopauHaT. JlekapTOBBI IPSIMOYTOJIbHBIE KOOPAMHATHI HA MJIOCKOCTU M B IPOCTpPaH-
CTBE.

ITonsipHas cucrema KOOpAUHAT.

PaznuyHblie TUIIBI ypaBHEHUM TJIOCKOCTH U MIPSMOM.

Brruncnenue paccTosHUM MEXKy IBYMsI TOYKaMH, TOYKOM U NMPSMOM, TOUKOU U IIJIOCKOCTBIO.
Brruncnenue pacCTOAHNSA MEXY CKPEIMBAIOIUMUCS IPSIMbBIMU.

Borunicnenue yriioB Mex1y IByMs IPSMBIMH, IPSIMOM U IJIOCKOCTBIO, ABYMS IIJIOCKOCTSIMU.
Kpusbie BTOporo nopsiaika MX reOMETPUYECKHE CBOWMCTBA M ypaBHEHMs. lIpuBenenue xpusoi
BTOPOTO MOPSAJAKA K KAHOHUYECKOMY BUAY.

8. KanoHuueckue ypaBHEHMs IIHMIICA, TUIIEPOOIIBI, MapadoJIbl.

9. VYpaBHeHHE MOBEPXHOCTHU BTOPOTO MOPSIIKA.

10. KanoHnnueckue ypaBHEeHHUs Cephl, HJUIUIICOUA, KOHYCOB, THIIEpOOION 0B, TapaboIon 10B.

Noabkown

Tunosbie BapuaHTbI O0UJIETOB
o qucuuIuiiHe «JInneiHas anredpa»

MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30BAHUS POCCUMCKON ®EEPALIMUN
®EJIEPAJIBHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE
YUYPEXXJIEHWE BBICIIEI'O OFPA3OBAHUS
«MOCKOBCKHUM MOJJUTEXHUYECKA YHUBEPCUTET»
(MOCKOBCKHWH MOJINTEX)

®axynbTeT 0a30BbIX KOMIIETEHIIHH, Kadenpa «Maremaruka»
Hucuunnuna «JIuneitnas anreOpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIA BUIET
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1. Omnpenenautenu U UX CBOWUCTBA.

2 1 01
X +2%X, =-1
2% —3x%, =12
4. ]JlaHbI BEKTOpHI a =(-5,9,8), b =(-3,1-2), € =(-8,10,-10). [IpoBepuTh — KOMILIAHAPHHI JIH OHHU.

2. Pemuth MaTpuuHOEe ypaBHeHHE XB=A, ecnu A:(l 2), B:(_l Zj.

3. Pemmuth cuctemy MeTo10M 00paTHOM MaTpPHUIIBI {

Eciu Het, HaliTH 00beM TapauieienuIe ia, IOCTPOSHHOro Ha BEKTOpax a,b,c.
5. Haiitu yron mex/y BektopaMu a = (1-2-2) ¥ b =(2,0,1).

YTBepxkaeHo Ha 3aceqannu kadeapsl MatemMaTuku « 03» 05 2023 r., mpoTokon Ne 10

W.o. 3aB. kadempoit H.B. BacuineBa / /

MUHHCTEPCTBO HAVKH U BBICLLIET'O OBPA3OBAHIS POCCUMCKOM ®EJEPALINN
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUYPEXXJIEHME BBICIIEI'O OFPA3OBAHUSAI
«MOCKOBCKUM MOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHWH NOJIUTEX)

®axynbTeT 0a30BbIX KOMIIETEHIH, Kadenpa «Maremaruka»
Hucuunnuna «JIuneitnas anrebpay»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBINA BUWIET

1. JluneitHast koMOuHanus BeKTopoB. ba3uc. KoopauHatel BekTopa.

1 2 -1
2. Brraucianth onpeaenuTenb MaTpulbl C = AT ,ecom A=|{3 1 0].
{0 11 J
4x; —2Xy +3%3 =12,
3. Pemmure cucteMy ypaBHEeHHI MeTofoM ['aycca < x +5x, —3x; =1,
2% +3X, —2%;3 =3.
4. TlokazaTp, 4TO BEeKTOpbl M =(L-12), n=(2,0,3), p=(-2-11) oOpa3yroT 6a3uc B IPOCTPAHCTBE.
5. Hano obOrmiee ypaBHeHHe TIpsiMoi  —2x+3y —5=0. HamucaTe: ypaBHEHUE MPSMOIi C YTIOBBIM KO-
s punrenTom; ypaBHeHHE MPSIMO B OTpe3Kax; HOpMalIbHOE YpaBHEHUE MPSMOIL.

YTBepxkaeHo Ha 3aceqanuu kadeapsl MatemMaTuku «_03» 052023 r., mpotokon Ne 10

W.o. 3aB. kadeapoii H.B. BacunbeBa / /

Jl51g mpoBeieHNs MPOMEKYTOYHOT'O KOHTPOJIS 3HAHUHN CTYIEHTOB B JUCTAHIIMOHHOM popmate
B pa3paboTaHHbIX Kadenpoi «MareMmaTuka» OHIaH-Kypcax UMEIOTCS HTOTOBBIE TECTHI.
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