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1. Heaun, 3a7a4n ¥ IJIaHUpPYyeMble
pe3yJabTaThbl 00y4YeHus!
N0 JAUCIHHUILINHE

K 0CHOBHBIM yensim OCBOCHUS NUCUMILINHBI «JInHeiiHas anreOpa» cienyeT OTHECTH:

- BOCIIUTAHHUE y CTYJICHTOB O0IIEH MaTeMaTu4eCcKOn KyJIbTYpHI;

- NpUOOpeTeHHEe CTYJEHTAaMH IIHPOKOTO Kpyra MaTeMaTHYeCKUX 3HaHWUH, yMEHUHl u
HaBbIKOB;

- pa3BUTHE CIOCOOHOCTH CTYJIEHTOB K MHIYKTHBHOMY M JE€IyKTUBHOMY MBIIUICHUIO
Hapsily ¢ pa3BUTHEM MaTEMAaTUYECKOW MHTYULIMH;

- YMEHHE CTYJCHTaMHU pa3BUBaTb HABBIKM CAMOCTOSITEIHOIO M3Y4YeHHs Y4YeOHOH U
HAy4YHOU JIMTEpaTyphl, COJEpIKaIe MaTeMaTUYECKHE CBEICHUS U PE3YJIbTaThl;

- MOJTrOTOBKY CTYJEHTOB K JEATEJBHOCTH B COOTBETCTBUM C KBaJTU(PHUKALMOHHON
XapaKTepUCTHKOW OakajaBpa IO HampaBIeHUIO, B TOM uucie (OPMUPOBAHHE YMEHUH
UCII0JIb30BaTh OCBOCHHBIE MAaTEMaTHUECKUE METO/Ibl B IPOPECCHOHATIBHOM 1€ TEIbHOCTH.

- TOATOTOBKY BBICOKOKBATH(HIMPOBAHHBIX KaJIpOB, BOCTPEOOBAHHBIX B YCIOBHAX
uGppoBoi TypOYJIEHTHOCTH W BBICOKMX TEXHOJOTHMUECKHUX PHCKOB COBPEMEHHOH LH(POBOii
HKOHOMUKH.

K 0CHOBHBIM 3a0auam 0CBOCHUs AUCUUIUIMHBI «JIMHeliHas anreOpay clieyeT OTHECTH:

- OCBOGHHE CTY/JCHTAMH OCHOBHBIX TIOHSATHHA, METOIOB, (HOPMHUPYIOMUX OOIIYIO
MaTeMaTHUYECKYIO IMOATOTOBKY, HEOOXOIMMYIO /Ul YCIIEIIHOTO PelleH sl IPUKIIAAHbIX 3a/ay;

- (hopMHUpOBaHKE Yy CTy/IeHTa TpeOyeMoro Habopa KOMIIETEHIIUH, COOTBETCTBYIOIIUX €T0
HalpaBJICHUIO OATOTOBKU M 00€CIEUNBAIOIINX €0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPy a.

OOyuenne mo aucuuiuinHe «JIuHelHast anreOpa» HampaBiIeHO Ha (QOpPMHpPOBAHHE
y oOydarouuxcs ciaenyromux komnerenuii B coorerctBuu ¢ @PI'OC (ypoBeHb OakanaBpuara) 1o
HanpaBieHuto noaroroBkn  09.03.01 «Mudpopmartuka ¥  BBIUMCIWTENbHAS  TEXHHUKAY,
yrBepkAEHHBIM [Ipukazom MunoOpHayku Poccun ot 19.09.2017 N 929 (pen. ot 27.02.2023):

Koa n HaumeHoBaHue NHaukaTopbl JOCTHXKEHUS
KOMIIeTeHIHii KOMIIeTEeHIIUH
OIIK-1. CiocobeH npuMeHsTh NOIIK-1.1. 3HaeT OCHOBBHI BBICIIIEH MAaTEMAaTUKH,
€CTECTBEHHOHAYYHbIE U METO/bl U MOJIENIN, TPUMEHSAEMBIE B PA3IUYHBIX
0OIIIenHKEHEPHBIE 3HAHUS, METOIbI 00J1aCTSAX; OCHOBBI MATEMAaTUYECKOTO
MaTeMaTUYeCKOro aHallu3a 1 MOJICJIUPOBAHUS, TPUHIUIIBI TOCTPOCHUS
MOJICJIMPOBAHUS, TEOPETUUECKOTO U MaTeMaTUYECKUX MOJIENIEH, alrOPUTMBI pEIICHUS
JKCIEPUMEHTAIBHOTO UCCIEA0BaHUs B 3a/1ay ONTHUMU3ALUY;
npo¢eCCUOHATBHON IEATETLHOCTH NOIIK-1.2. YMmeeT npuMeHSITh METOIbI

JUCKPETHON MaTEMAaTHUKH, CUCTEMHOIO aHAJIN3a,
MaTeMaTHUYECKOT0 MOJEIUPOBAHUS JIIs
UCCIIEIOBaHMS U pa3paboTKH Mpo(hecCHOHAIBHBIX
3aJ1a4 U MPOLIECCOB; IPUMEHATh MAaTEMAaTUYECKOE
o0ecrieyeHre npy MOJICTUPOBAHUH PUKIIAIHBIX
¥ MTH(POPMAIIMOHHBIX MTPOLIECCOB.

NOIIK-1.3. Braageer MeToaMu TEOPETUUECKOTO
Y KCIEPUMEHTAIbHOIO UCCIIEJOBAHUS 0OBEKTOB
npodeCCUOHATBLHOM 1eATebHOCTH, COCTABICHUS
MaTeMaTUYECKUX MOJIeJIel U pelIeH s 3a/1a4
JUHENHOI0 U HEIMHENHOr0 IPOrpaMMHUPOBaHMSI,
a TaKKe 3a/1a4 ONTUMHU3ALUU pabOThI C METOIaMU
JIMCKPETHOM MaTEMaTUKH, UCTIOIb3YEMbIMU NTPU




IPOCKTHUPOBAHUU U pa3paboTKe
MH(POPMALIMOHHBIX CUCTEM.

2. MecTo IMCUMILUIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrpaMMbl

Huctumimba «JIunaeiiHas anrebpay» OTHOCHTCS K 00s3aTeNbHOM 4YacTh 00pa3oBaTeNbHOM
nporpammbl  6110ka b1: Monyns «Maremarndeckue TUCIUIUTMHBD).
Hucunnnuna «JIuHeiHas anredpa» oOecrieuuBaeT n3ydeHUe TUCIUIUIHH:

B obsazamenvroii uvacmu:
- MaTeMaTHYECKUH aHaJIn3;
- TEOPUS BEPOSITHOCTEN
- MaTeMaTHYeCKas CTATHCTHKA;
- BBEJICHUE B IPOEKTHYIO JACSITEIHLHOCTS;
- OCHOBBI TEXHOJIOTHYECKOTO MIPEANPUHUMATEIIHCTBA
B uacmu, gpopmupyemoii yuacmuuxamu o6pazo8amenbHblx OMHOULEHUNL.

- IACKPETHBIE CTPYKTYPBI U KOMIIBIOTHHT;
- MAaTEeMaTU4YECKUE METObI aHAIN3a JaHHBIX;
-IIPOEKTUPOBAHKE, TIOCTPOCHUE M IKCIUTyaTalusl HHPOPMAITMOHHO-aHAIUTHYECKUX CUCTEM

3. CTpyKTypa u coJep:KaHue JUCHTUTTIHHBI
OO61as TpyA0eMKOCTh IUCHUIUIMHBI COCTaBISIET 3 3a4eTHBIX equHUIbI - 108 vaca.

3.1. Buabl y4eOHOi#i padoThl U TPYA0EMKOCTh

Ne B G110l nab KoanuectBo | CemecTpbl
w/n U1 yueOHoi padoThl qaCOB 1
1 | AyauTopHble 3aHATHS 48 48
B ToM yucie:
1.1 | Jlexuun 16 16
1.2 | CemuHapckue/npakTHYeCKUe 3aHATHS 32 32
1.3 | JIabopaTopHble 3aHATHS 0 0
2 | CamocrosiTebHas padoTa 60 60
B ToM yucie:
2.1 | PTP 26 26
2.2 | llonroToBka K ceMHUHAPY 24 24
2.3 | IloaroroBka K SK3aMEHY 10 10
3 | IpomexxyTOUHAsI aTTECTALMA
3auet/aud.3auer/sK3aMeH - DK3aMeH
Hroro 108 108




3.2. TemaTHuyecKuii IUIaH U3y4YeHHUsI TUCHUILINHBI «/InHelHasa ajnredOpay»

Ne
n/

Pa3genbl/TeMbl
JTUCIHHUIIINHEI

TpynoeMKoOCTD, Yac

Bce
ro

AyauTopHasi pabora

JIex
uuu

CemuHap
ckue/
MPAKTUY
€CKHe
3aHSATUS

Jlabop
aToOpH
bIC
3aHATU
s

[IpakT
nyecKa
s
MOATOT
OBKa

Camoc
TOSITE
JbHAasA
pador

Pa3zneua 1. DiaeMeHTHI JHHEHHOM
ajnreopbl

38

12

20

1.1

Tema 1. Marpuiisl, 1elicTBUS HaJ
MaTpPULIAMH.

1.2

Tema 2. Onpenenutenu, UX CBOMCTBA U
BbIUKCIICHHE. MaTpruyHas 3anuch
CHUCTEMBI JINHEWHBIX YPABHEHUM.

1.3

Tema 3. OOpaTHas MaTpHIla U ee
BbIYHCIICHHE. MaTpu4Has 3auch
CHCTEMBI JINHEWHBIX YPABHEHUH.

1.4

Tema 4. CucreMbl JIMHEHHBIX
areOpanyecKrx ypaBHEHUH, OCHOBHBIC
TIOHSITHS U OTIpesiesieHus1. Pemenue
CHCTEM JINHEHHBIX YPaBHEHUH METOJIOM
Kpamepa, MeTogoM 00paTHOH MaTPHIIBI

1.5

Tewma 5. Pemienne cucrem JIMHEHHBIX
ypaBHeHul MetooM ['aycca. Panr
Marpuibl. Teopema Kponekepa-
Kanesn.

1.6

Tema 6. Metox I'aycca B
IIPOU3BOJIBHBIX CUCTEMAX JIMHEHHBIX
ypaBHeHUH. OAHOPOHBIE CHCTEMBI
JIMHEUHBIX YPABHEHUM.

Pa3nes 2. BekTopsbl.

34

10

20

2.1

Tewma 1. JIunelinble onepanuu Hajg
BEKTOpaMHU, UX CBOWCTBA. JInHEHbIE
KOMOUHAIMK BeKTOpOB. JInHEeHO
HE3aBHCUMBIE U JTUHEUHO 3aBUCUMBIE
CHCTEMBI BEKTOPOB.

2.2

Tema 2. Tlonsitue 6a3uca. Koopaunarst
BekTopa. KomnmuHeapHocTs,
OpPTOTOHAIBHOCTh M KOMIUTAHAPHOCTh
BEKTOPOB.

2.3

Tema 3. CxansgapHoe Npou3BeICHUE
BEKTOPOB U €ro CBOMCTBA. BekTopHOE
npomBeneHHe ABYX BeKTOPOB, €ro
CBOICTBA.

2.4

Tema 4. CmemaHHOE IPOU3BEICHUE
TpPEX BEKTOPOB U €r0 CBOMCTBA.
Brruncinenune oobeMa
napauienenuneaa. Y cioBue




KOJJTMHEAPHOCTH, OPTOTOHATILHOCTH U
KOMIUTAHApPHOCTH BEKTOPOB.
OpTroHOpMUPOBaHHBIH Oa3uc.
Beruncienue ckanspHOro, BEKTOPHOTO
Y CMELIaHHOT'O IIPOU3BEACHUN
BEKTOPOB, 33JJaHHBIX KOOPIMHATAMHU B
OpPTOHOPMHPOBAHHOM Oa3uce.

2.5

Tema 5. JIuneiinbie MpOCTPaHCTBA.
PasmepHOCTh 1 6a3ucC TMHEHHOTO
IPOCTPAHCTBA.

Marpuria nepexoza ot 6asuca k 6asucy
npeoOpa3zoBaHNe KOOPIUHAT BEKTOpa
npu u3MeHeHnu 6azuca. CoOCcTBEHHBIE
BEKTOPBI U COOCTBEHHBIC 3HAYCHUS
JIMHEMHOTO oneparopa.

Pa3zpen 3. KommiekcHbIe YnucIa 1
MHOT04JICHEI

14

3.1

Tema 1. MHOX€ECTBO KOMILIEKCHBIX
yucel. Popmbl 3alMCH KOMILIEKCHBIX
YHUCeIl.

3.2

Tema 2. Onepanuu HaJl KOMIIEKCHBIMU
yuciaaMu. Pa3iiokeHue MHOrouIeHa Ha
MHO>KUTEIH OCHOBHAS TeOpeMa
ajreOpsl

Pa3zgen 4. AHaIUTHYECKAA
reoMeTpus

22

12

4.1

Tema 1. Cuctembl KOOpAUHAT.
Paznuynble THIBI ypaBHEHUI
IJIOCKOCTH

4.2

Tema 2. Paznuunble TUIIBI ypaBHEHUN
IPSIMOM Ha IIOCKOCTH U B
IIPOCTPAHCTBE

4.3

Tema 3. B3anMHoe pacnosnokeHue
IIPSIMBIX HA IJIOCKOCTH U B
IIPOCTpaHCTBE. Boruncnenue
pacCTOSTHUN MEXIY JBYMs TOUKaMHU,
TOYKOM U NpsAMOu. BzaumHoe
pacmoJIOkKEHNE TIOCKOCTEM.
Beluncrnenue paccTOSTHUN MEXIY
TOYKOM M INIOCKOCTBIO

4.4

Tema 4. Kpussle BTOporo nopsiika ux
T€OMETPUUYECKHE CBOMCTBA. Y pPaBHEHUS
3IUIMIICA, TUIIEPOOIIbI, apaboIIbl
O61iee ypaBHEHHE KPUBOW BTOPOTO
nopsiaka. [IlpuBenenne KpuBbIX BTOPOTO
NopsKa K KAHOHUYECKOMY BH]TY.
IToBEepXHOCTH BTOPOTO MOPsiIKA

Hrtoro

108

16

32

60




3.3 Coaep:xanue pa3iei0B TUCIUNIHHBI

BBenenne
[Ipenmer, 3agaum W cojepxkaHue IUCHUIUIMHBL. OCHOBHBIE 3Talbl Pa3BUTHS JAUCHUILIUHBI.
CrpykTypa Kypca, ero MecTo U poJib B OJIFOTOBKE OakanaBpa, CBsI3b C IPYTUMHU JUCHUTIIIMHAMHU.

Pa3zneua 1. DiieMeHTBI JIMHEHHOM aJaredpbl

Tema 1. MaTpuusbl U onpeaeuTeN .

ITonsstue matpunbl. Buasl marpun. Jlevictsus Hax matpunamu. Onepanuy Hajx MaTpulamMu U UX
cBoiicTBa. OmpenenuTeny, UX CBOMCTBA W BbluMcieHUs. [loHATHA MuHOpa M anredpanyeckoro
nonojHeHus. PasnokeHue onpenenuTens IO 3J€MEHTaM CTPOKHM MWiIM cTonlua. Beruncinenue
ONPEIEIUTENIEH PA3INYHOIO MOPSIKA.

OOparHass Marpulla M QJIrOPUTM €€ BBIYMCICHMS. OJIEMEHTapHbIE IPeoOpa3oBaHUs MATPHIL.
[TpuBeneHne MaTPUIBI K TUArOHAJILHOMY MJIM TpareuueBUAHOMY BUAy. MarpuuHast popma 3arnucu
CHCTEMBI JINHEHHBIX anreOpanyeckux ypaBHeHU. PaHr MaTpulsl.

Tema 2.Pemienue cucrem JHHEHHBIX ajiredpanyecKuX ypaBHEHMIA.

CucteMbl TMHEHHBIX alredpanyeckux ypaBHEHUH, OCHOBHBIE MOHATHA. Pelienne cucteM TMHEHHBIX
ypaBHeHHI MeTonoM Kpamepa, Meromom o0parHO# Marpuibl, merogoMm [aycca. Teopema
Kponekepa — Kanennu. Penienne npon3BosIbHBIX CUCTEM JIMHEWHBIX YpaBHEHMU MeTogoM [aycca.
Pemenne oHOPOAHBIX CUCTEM JIMHEMHBIX YpaBHEHUH. KpuTtepuii CylecTBOBaHNs HETPUBHAIBHBIX
pelIeHHI.

Paznea 2. DiieMeHTBI BeKTOPHOI ajredpbl

Tema 1. JIuneiinbie onepanuu HajJ BEKTOpaMHU, UX CBOWCTBA. JIMHEHHbIE KOMOMHAIIMA BEKTOPOB.
JIuHeiHasg 3aBUCMMOCTh M HE3aBUCUMOCTb BEKTOpPOB. ba3uc cucreMbl BEKTOPOB. ENMHCTBEHHOCTH
pas3ioxeHus BeKTopa mo 6asucy. OpTOHOPMUPOBAHHEIHN Oa3uc.

Tema 2. CkansipHO€, BEKTOPHOE U CMEIIAHHOE MPOU3BEACHUS BEKTOPOB, UX CBOMCTBA. Y CIIOBUSA
OPTOTOHAJBHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB. BpluncieHue CKalasipHOro,
BEKTOPHOI'O ¥  CMEIIAHHOTO  IIPOM3BEICHMM  BEKTOPOB, 3aJaHHBIX KOOPAMHATAMM B
OPTOHOPMHPOBAHHOM Oa3uce.

Tema 3. Jluneitnsle npoctpanctBa. IloHsTHe 6a3zuca MpocTpaHCTBa T'€OMETPUUYECKUX BEKTOPOB.
ITpeoOpa3oBanue MaTpUIIbl JIMHEHHOTO oiepaTopa npu nepexoje ot 6azuca k 6azucy. CoOCTBEHHbIE
3HAYEHUS U COOCTBEHHBIE BEKTOPHI MAaTPUIIBI.

Pa3zgen 3. KoMILiekcHBIE YHCIa H MHOTOYJIEHBI

[TonsiTue koMmiuiekcHOoro uucia. DoOpMbl 3amKMCH  KOMIUIEKCHBIX 4ucen. JleldcTBug Han
KOMIUIEKCHBIMU yncinamu. Popmyna Myaspa. M3BiaedeHne KOpHs n-0 MOJ0KUTEIBHON CTEIIEHU U3
KOMILIEKCHOTO uncia. PaznoskeHne MHOrowieHa Ha MHOKHUTeNU. OCHOBHAs Teopema ajireopsl.

Pasnen 4. AnanurTnyeckasi reoMeTpus

Cucrembl koopauHar. JlekapToBbl IPSIMOYTOJIbHBIE KOOPAMHATHI Ha MJIOCKOCTU U B MIPOCTPAHCTBE.
ITonspHas cucrema KOOpAUHAT.

Tema 1. IIpsiMbIe ¥ IJIOCKOCTH

PaznuuHble TUIIBI ypaBHEHHUH MIOCKOCTH M ypaBHEHHUH MPSAMOi (Ha MIOCKOCTU U B IPOCTPAHCTBE).
Brruucnenue paccrosHuA MEKIy 1BYMs TOYKaMH, TOYKOW M NMPSMOM, TOUKOW U IIIOCKOCTBIO.
Brruncnenue paccTossHAS MEXKY CKPEIIMBAIOIIUMHUCS IPSIMBIMH.

Brruucnenue yrios Mexy ABYyMs IPSIMBIMH, IIPSIMOM U TUIOCKOCTBIO, IBYMsI INTOCKOCTSIMH.

Tema 2. KpuBble 1 NIOBEpXHOCTH BTOPOI0 MOPAAKA

KpuBble BTOpOrO mopsiaka, UX I€OMETPUUYECKHE CBOMCTBAa M ypaBHEHHWs. lIpuBeneHue kpuBoi
BTOPOTO MOPSAJAKA K KAHOHUYECKOMY BHU]LY.

VYpaBHeHHE MOBEPXHOCTH BTOporo mnopsaka. KaHoHuueckue ypaBHEHHsI cQepbl, 3JUIMIICOMAA,
KOHYca, runepoosionia, napadoaouaa.



3.4 TemaTuka NpaKTHYECKHUX 3aHSATHII M0 AucHUuNINHe «JIuHeliHas anredpay

Ne 3auatus

Tema 3anaTusa

1

Paznea 1. DiieMeHTBI JIMHEHHOM ajaredpbl. MaTpuiibl, 1eHCTBUS Ha/l MATPULIAMH.

2

Onpenenureny, uX CBOMCTBA U BbIYUCIIEHNE. MaTpUyHas 3alIMCh CUCTEMBI JINHEHHBIX
YPaBHEHUH.

OOpaTHas MaTpulla U €€ BBIUUCIICHHE.

CucTeMbl TMHEWHBIX aNTreOpandecKuX ypaBHEHH, OCHOBHBIC TOHATHUS U
onpeneneHus. Penienue cucreM JTMHEHHBIX ypaBHeHHI MeToioM Kpamepa, metoiom
00paTHOW MaTPHIIBI

Pemenue cucrem nuHENHbIX ypaBHeHU MmeToaoM ['aycca. Panr maTpuuebl. Teopema
Kponekepa — Kanemm.

Meton 'aycca B IpOU3BOJIBHBIX CUCTEMAX JIMHEHHBIX ypaBHEHUIN. OJTHOPOIHbIE
CHUCTEMBbI JINHEHHBIX YPABHEHUH.

Pasnen 2. DiieMeHTHI BeKTOPHOM airedpnl. Bexkropsl. JInHeliHble onepauuu Haj
BEKTOPAMM, UX CBONCTBA. JIMHENHOE IPOCTPAHCTBO T'€OMETPUYECKUX BEKTOPOB.
[lonsTue nuHeitHOW KOMOMHaUMM BEKTOpOB. JIMHEHHO HEe3aBUCHMBbIE W JIMHEHHO
3aBUCHMBbIE CUCTEMBI BEKTOPOB.

[TonsTue Ga3uca mpocTpaHCcTBa TeOMETPUUYECKUX BEKTOpOoB. KoopAauHATHI BEKTOpA.
OpTOHOPMUPOBAHHBIH 6azmuc. KonnuneapHocTsb, OpPTOTOHANILHOCTD u
KOMIUIAHAPHOCTh BEKTOPOB.

CkansipHoe NpoU3BEJCHHE BEKTOPOB U €ro CBOMCTBA. YCIOBHE OPTOrOHAIbHOCTU
BEKTOpOB. BekTOpHOE NpOu3BENEHHME JBYX BEKTOPOB, €r0 CBOMCTBA. YCIOBUE
KOJIJINHEAPHOCTH BEKTOPOB

10

CMmenanHOE TIPOM3BEICHUE TPEX BEKTOPOB W €ro CBOWCTBA. Brrumcinenme oObema
napajiesienunesia u nupaMubl. Y cJI0BHE KOMIUIAHAPHOCTU BEKTOPOB. Brruncnenue
CKaJSIPHOTO, BEKTOPHOTO M CMELIAHHOTO IIPOM3BEIEHUN BEKTOPOB, 3a/JaHHBIX
KOOp/AMHAaTaMU B OPTOHOPMHMPOBAHHOM Oa3uce.

11

JIuneiinble mpocTpancTBa. PasMepHOCTh 1 6a3uc JIMHEHHOTO MPOCTPAHCTBA.
Marpuna nepexoaa ot 6a3uca k 6aszucy. [IpeoOpa3zoBanue KOOpJUHAT BEKTOpa MpU
M3MEHeHUHn Oa3uca. JInHelHble onepaTopshl, TEHCTBUS C JIMHEWHBIMU OlepaTopamH.
CoOcTBEHHbBIE BEKTOPbI U COOCTBEHHBIE 3HAYEHUSI MATPHIIBI

12

Pa3gen 3. KoMmiekcHbIE YMCJIAa 1 MHOTOYJIEHBI MHOXKECTBO KOMIUIEKCHBIX YHCE.
@opMbI 3allMCH KOMIUIEKCHBIX uucen. JlecTBUS Hal KOMILJIEKCHBIMU YHCIIAMH.
Paznosxenre MHOTOUYIEHA HA MHOYKUTEIN, OCHOBHAS TeopeMa ajireopbl

13

Paznen 4. AnanuTnueckasi reoMmeTpust
Cucremsl koopauHat. Pa3nnuHble TUIIBI YPaBHEHUH TNIOCKOCTH

14

PasnuyHble TUIIBI YpaBHEHUH IIPSIMOM Ha INIOCKOCTH U B IPOCTPAHCTBE

15

B3anMHOe pacrionokeHue npsMbIX Ha IUIOCKOCTH U B IPOCTPAaHCTBE. BbruuciieHue
PacCTOSIHUM MEXAy ABYMsS TOYKAMM, TOYKOM M NpsMOM. BerumcieHne paccTosHUs
MEXIY CKpPELUIUMBAIOIIMMUCA IMpsAMbIMUA. B3auMHOE pacloiaoXeHHE IIIIOCKOCTEM.
Brluncnenue paccTossHUA MEKy TOYKON U INIOCKOCTBIO

16

KpuBble BTOpOro mopsijaka HUX T€OMETpPUUYECKHE CBOWCTBA. YPaBHEHHs HIUIMIICA,
runep6oisl, mapadonsl OOuiee ypaBHeHHE KpUBOM BTOporo mnopszaka. [Ipusenenue
KPUBOW BTOPOTO MOPsiJIKa K KaHOHWYEeCKOMY Buy. [ToBepXHOCTH BTOPOro MopsiiKa

3.5 Temamuxa Kypcogvlx npoekmog (Kypcoevlx pabom)

KypcoBbie npoekTs (KypcoBbie paboThl) y4eOHBIM IJIAHOM HE TPEyCMOTPEHBI.




4, YueOHO-MeTOAMYECKOEe U HHPOPMALIHOHHOE o0ecriedeHue

4.1. Hopmatusubie 10kyMeHTbI 1 'OCThI

1. ®I'OC 09.03.01 UndopmaTtuka u BBIYHCIUTEIbHAS TEXHHUKA, YTBepkIEHHBIM [Ipukazom
Muno6puayku Poccun ot 19.09.2017 N 929 (pen. ot 27.02.2023);

2. Axanemuueckuil yueOHbIHN utan o HampasieHuto noarotosku: 09.03.01 «Mudopmaruka u
BBIUMCIIUTENbHAs TeXHUKay. [Ipoduns: MHpopManioHHbIe CUCTEMBI YMHBIX IPOCTPAHCTB - OYHAS.
2026.

3. OO6pa3zoBarenpHas nporpamma 1o HampasiaeHuto noarotoBku: 09.03.01 «Mudopmartuka u
BbIUUCIIUTENbHAS TexHuKay. [Ipoduns: MHpopMannoHHbIe CHCTEMBl YMHBIX IPOCTPAHCTB - OYHAs.
2026.

4. Vka3 Ilpesunenra Poccuiickoit ®@enepanun ot 01.12.2016 Ne 642 «Crpareruum HaydHO-
TEXHOJIOrM4ecKoro pa3Butus Poccuiickoit denepanunm».

5. Ilpuka3z MunucrepctBa oopa3oBanus u Hayku Poccuiickoii @eneparmu ot 23.08.2017 Ne 816
«O0 ytBepxkaenuu [lopsiaka npuMeHeHHs] OpraHu3alusIMi, OCYIIECTBISIOUIMMEI 00pa30BaTeIbHYIO
NESITENIbHOCTb, 3JEKTPOHHOIO OOYy4YeHMSs, JWCTAaHIIMOHHBIX 0O0pa30BaTENIbHBIX TEXHOJOTHH mpu
peanuzanuu 00pa30BaTEIbHBIX IPOTPAMMY.

4.2.  OcHoBHasi 1UTepaTypa

1. T'opnay, b. A. Jlunelinas anreOpa 1 aHadUTHYECKas TeOMETpHs : yueOHUK /it By30B / b. A.
Iopnay. — 2-e u3x., crep. — Cankr-IlerepOypr : Jlans, 2022. — 300 c. — ISBN 978-5-507-44063-
4, — Tekcr: oanekTpoHHbIW // JlaHb : dNEKTpOHHO-OMOMMOTeuHass cuctema. — URL:
https://e.lanbook.com/book/208664.

2. Jluneiinble anreOpa U aHaJIUTHUYECKas Te€OMETpUs : yueOHO-MeToauyeckoe mocooue / M. .
CkBopiona, 1. B. AutonoBa, A. I'. Patnos, E. B. ConomonoBa. — Mocksa : PTY MUPDA, 2022.
— 135 ¢.— Tekcrt : snekTpoHHBIH / JlaHb : 3MeKTpOHHO-OMOMMOTeYHas cuctema. — URL:
https://e.lanbook.com/book/240020.

3. TyranbaeB, A. A. JluneiiHas anreOpa U aHamuUTHYECKas reoMeTpus : yuyeOHHMK / A. A.
Tyran6aeB. — Mocksa : ®JIMHTA, 2022. — 260 c¢. — ISBN 978-5-9765-5265-4. — Tekcr :
AJIEKTPOHHBIH // Jlanp : 3JIEKTPOHHO-OUOINOTEeYHAS CHUCTEMA. — URL:
https://e.lanbook.com/book/333359.

4.3 lonoTHUTEIbHASA JIUTEPaTypa

1. Munocues, B. b. Kypc maremaTuku i TEXHHYECKUX BBICIIMX Y4YEOHBIX 3aBeIEHHUH :
yueOHoe mocobue / B. b. Munocues, B. I'. 3yokos, B. A. JIsxoBckuii. — 2-¢ u3., uctp. — CaHKT-
ITerepOypr : Jlanp, 2022 — Yacts 1 : Ananutnueckas reometpus. [Ipenenst u psapl. @yHKIUU U
npou3BojiHbIe. JInHeHas 1 BekTopHas anredpa — 2022. — 544 c. — ISBN 978-5-8114-1558-8. —
Texcr:  onexTpoHHblii /  Jlamb  :  31eKTpoHHO-OmOnmorteuHas  cucrema. —  URL:
https://e.lanbook.com/book/211352.

2. Munocnes, B. b. Kypc maremMaTuku [Uisi TEXHHYECKHX BBICIINX Y4YEOHBIX 3aBEICHUHN :
yuebHoe nocobue / B. b. Munocues, B. A. JIsxosckuii, A. 1. MapTblHEHKO. — 2-€ U3[., UCIIP. —
Cankr-IlerepOypr : Jlanb, 2022 — Yactp 2 : OyHKIUN HECKOJIBKUX NEepeMeHHbIX. HTerpanbHoe
ucuucnenue. Teopust moms — 2022. — 432 ¢. — ISBN 978-5-8114-1559 Tekcr : snexTpoHHbI# //
Jlaus : anexkTpoHHO-OMOMMOTeuHas cuctema. — URL: https://e.lanbook.com/book/211355.

3. Kpatkuii kypc Bbicuieil mMaremMaTuku [DIeKTpOHHBIM pecypc]: yued. - DNeKTpoH. AaH. -
Mocksa: Jlamkos u K, 2017. - 510 c¢. [Pexxum moctyma: URL: https://e.lanbook.com/book/93522. -
3ari. ¢ ’3KpaHa.] .

4. bexnemuiues, /[.B. Pemenue 3amau u3 Kypca aHaIUTHYECKONW T'€OMETPUM W JIMHEHHOU
anreOpbl [DneKTpoHHBIN pecypce]: yued. mocobue - IneKTpoH. aaH. - Mocksa: ®duszmatnut, 2014. -
192 c. [Pesxum moctyma: URL: https://e.lanbook.com/book/59632. - 3ari. ¢ sxpaHa. ]
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4.4  JjaekTpoHHBbIE 00pa3oBaTebHbIE PeCypPChl

[IpoBenenue 3aHATHII W aTTeCTallMii BO3MOXKHO B JUCTAHIMOHHOM (GopMaTe ¢ MHpUMEHEHUEM
CUCTeMBI AWCTaHIUOHHOTO oOydenusi yHuBepcutera (CJO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoii «MaTematuka» 3JEKTPOHHBIX 00Opa3zoBaTelbHbIX pecypcoB (DOP) mo Bcem paszzenam

IIPOrpaMMBlI..

Haszsauue 50OP

JluHeiHas 1 BEeKTOpHAs anredpa

https://online.mospolytech.ru/course/view.php?id=3368

AHanutHdeckas TCOMETPUA

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

Jluneitnas anredpa u

AHAIUTHUYCCKAA IT'COMETPUA

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

Pazpaboranusie JOP BKIIOYAIOT TPEHUPOBOYHBIE U HTOTOBBIE TECTHI.
[lopsmox mnpoBeaeHuss pabOT B JIUCTAHIIMOHHOM (QopMmaTe YCTaHABIMBAETCS OTICIbHBIMU
paclopsHKEHHUSIME ITPOPEKTOPa MO y4eOHOM paboTe U/Uiu IEHTPOM YIeOHO-METOIMYECKOM PabOTHI.
Kaxnapiii cTyneHT oOecredeH WHIWBUIYaTbHBIM HEOTPAHUYEHHBIM JIOCTYNIOM K 3JIEKTPOHHOM
6ubimoreke MOCKOBCKOTO MOJUTEXA

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

NHTepHeT-pecypcesl

BKIIIOYAarOT yLI€6HO-MeTOI[I/I‘-IeCKI/I€ MaTCpHUaJIbl

B DJOJICKTPOHHOM BHJEC,

Hpe,Z[CTaBJ'ICHHbIe Ha caﬁTe mospolytech.ru B pasnene: «I_IeHTp MATCMATHYCCKOI'O 06pa30BaH1/1;1»
(http://mospolytech.ru/index.php?id=4486,

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

[Tone3npie yueOHO-METOAMYECKUE U MHPOPMALIMOHHBIE MaTePHAaJIbl IPEACTABICHbl Ha CalTax:
http://exponenta.ru, http://eqgworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB HHPOPMAIIMOHHO-TEICKOMMYHUKAIIMOHHOW ceTH «HTepHET» UIsi OCBOCHHUS
JTMCUUIUIMHBL: Www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JIuueH3UOHHOE ¥ CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHoOe o0ecrieyeHune

Ne| HaumenoBanue | PaspaGorumk I1O JlocTynnHOCTH Ccpuika Ha Enqunblii peectp
(mpaBoobJsiagatens) | (IMIEH3HMOHHOE, POCCHIICKUX MPOrpaMM J1JIA
cB00OTHO 9BM u B/l (npu Haanyumn)
pacnpocTpaHsieMoe)
1 [AstraLinuxComm |OOO "PYCBUTEX- |JIuneH3uonHoe https://reestr.digital.gov.ru/reestr/
onEdition ACTPA" 305783/?sphrase_id=954036
2 | MoiiOd¢uc OO0 "HOBBIE JIuueH3noHHOE https://reestr.digital.gov.ru/reestr/
OBJIAUHBIE 301558/?sphrase_id=943375
TEXHOJIOT'"

4.6. CoBpemeHnHble npodeccnoHaIbHbIe 0a3bl JAHHBIX U HHPOPMALIMOHHbIE
CIIPABOYHbIE CHCTEMBI

Ilepeuens pecypcoB cetu UHTepHET, 1OCTYNHBIX 1JISl OCBOCHUS JUCHHUIJIMHBI:

HanmenoBanue

Ccbuika Ha pecype

JocTynHocTh

HNHpopManOHHO-CIIPABOYHbIE CHCTEMBbI

11



https://online.mospolytech.ru/course/view.php?id=3368
https://online.mospolytech.ru/local/crw/course.php?id=2843
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http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
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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/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375

Stack Overflow https://stackoverflow.com/ .
0e3 orpaHuYCHUI

WNndopmannonnsie pecypesl Cetu

KoncybrantlLioc http://www.consultant.ru JlocTymHo

[Toptan ®enepanbHbIX
rocyIapCTBEeHHbIX 0OpazoBaTenbHbix | http://www.fgosvo.ru. HoctymHo
CTaHJApTOB BhICIIET0 00pa30BaHUs

DIeKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI

Jlanb https://e.lanbook.com/ JoctymnHa B cetr UHTEpHET
0e3 orpaHUYCHUIA

IPR Books https://www.iprbookshop.ru/ HocrynHa B cetn MaTEpHET
0e3 orpaHuYCHUI

Ipodeccnonanbubie 6a3bl JAHHBIX

baza nanHbIX Hay4HO¥ AnmekTponHor | http://www.elibrary.ru JoctymHo
OoubmoTexn

(eLIBRARY.RU)

Web of Science Core Collection — http://webofscience.com JloctymHo
NOJIMTEeMaTHIecKas peepaTUBHO-
oubmorpadudeckas u
HayKOMETpHYeCcKast
(bubamomeTpuueckas) 6aza TaHHBIX

5. MarepuajJibHO-TeXHUYECKOe o0ecnevyeHne AU CIUIIIHHbI

MarepuanbHO — TexHHYecKas 0a3a yHUBEpCUTETa oOecledrBaeT NMPOBEJCHHE BCEX BHJIOB
3&H$[TPII>1, npeaAyCMOTPCHHBIX y‘-I€6HBIM IJIaHOM, U COOTBECTCTBYCT HeﬁCTBYIOHIHM CaHHUTApHBIM U
MPOTUBONOXKAPHBIM IPAaBUJIaM U HOpMaM.

Kadenpa «MaremaTuka» He pacnosiaraeT COOCTBEHHBIM ay JTUTOPHBIM (POHJIOM U HCTIONb3YET
yueOHbIe ay TUTOPUU U3 0011ero poHIa yHUBEPCUTETA.

HpI/I H€O6XOI[I/IMOCTI/I JJIsA IIPOBCACHUA HHTCPAKTUBHBIX MPAKTUYCCKUX 3aHATHN
UCMOJb3YIOTCS KOMITBIOTEPHBIE KJIACChl YHUBEPCUTETA.

6. MeToanueckne peKOMEeHAAINHA

6.1. MeToanyecKkue peKOMeHIAUMH IJIA MpenoaBaTeisi 0 OPraHu3anun 00ydeHust

[Ipexxne Bcero, cieayer oOpaTUTh BHUMAHWE CTYJEHTOB Ha TO, YTO TMPAKTHYECKH BECh
M3y4aeMbIi MU MaTepHal He TpeOyeT KaKoi-TnOo CreaibHOM (JOTMOHUTENHHON) MOATOTOBKHU U
BIIOJTHE MOXKET OBITH YCIIEUTHO W3YYEH, €CJIM CTYJIEHTHI OYyIyT MOCEIIaTh 3aHATHS, CBOCBPEMEHHO
BBITIONHATH JIOMAIlIHUE 3aJaHusl U TOJB30BaThCs (MPU HEOOXOAMMOCTH) CUCTEMOW TUIaHOBBIX
KOHCYJIbTAIlMH B TEUYECHHE KaXXJIOro cemectpa. Bomemmme B Kypce JImHEHOM anreOpbl pasnems
SIBJISIFOTCSA KJIACCUMYECKUMHU, B TO K€ BpPEMsl OHU MPAKTUUYECKH OPHUEHTHUPOBAHBI, TaK KaK HMMEIOT
ITUPOKOE PACIPOCTPAHEHHUE NJisi PEHIeHHS Pa3HOTO poja 3a7ad BHYTPU CaMOW MATEMAaTHKUA U
MPUKJIATHBIX 337a4. VIX OCBOEHME OMOKET CTYIE€HTaM JIOTHYECKU BEPHO, ApTyMEHTUPOBAHO U SICHO
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CTPOUTH VYCTHYO W MHUCBMEHHYIO D€Yb, VYCIEUIHO IPUMEHATh HAKOIUIEHHBIE 3HAaHUS B
npodecCHOHATEHOM e TEILHOCTH.

HCO6XOI[I/IMO C caMoOro Hayalla 3aHITHH PEKOMCHAOBAThL CTyACHTaM OCHOBHYIO U
AOHNOJHHUTCIBHYIO JIUTCPATYpPY, 4 B KOHIC CEMCCTpa AATb CIMCOK BOIIPOCOB JIA IOATOTOBKH K
OK3aMCHY.

Ha nepBoM 3aHsATHH 110 JUCHUIUIMHE CIIEAyeT 0053aTeIbHO MPOUH(POPMHUPOBATH CTYIEHTOB
0 BUjie ¥ (popMax TEKyIIeH U MPOMEKYTOYHOM aTTECTAllUN 110 AUCIUIUIMHE, CPOKAX UX
IMPOBCACHUA, YCIIOBUAX OOITYCKaA K HpOMe)KYTO‘{HOﬁ arTeCTaluu, MIPpUMCHACMBIX BHUAAX
IIPOMEKYTOYHOI'O KOHTPOJIA.

H3noxenne TCOPCTUUCCKOIO Marcpraia OOJDKHO COIMPOBOXIAATHCA HWIUIFOCTPATHBHBIMU
npuMepaMu, TIIATCIBHO OT06paHHI>IMI/I ImperoaaBarciicM Tak, 4TOOBI TEXHUYECKUE TPYAHOCTU H
BBIKJIAAKHW IIPpHU PCUHICHHUH 3aJa4u HC OTBJICKAJIM OT TIJIABHOI'O: OCMBICICHUA HIACU U CYTU
IPUMEHACMBIX MECTOHOB. Cnez[yeT BCCrAa YKa3blBaTb IIPUMEPBI IMPAKTUYCCKOI'O ITPUMCHCHUA
PacCMOTPEHHBIX Ha 3aHATUSX YPAaBHEHUN U (POPMYIL

HpaKTI/ILIeCKI/Ie 3aHATHUA OOJIPKHBI OBITH OpraHnu30BaHbl IIPCIOJABATCIIEM TaKUM 06pa30M,
1IT06BI OCTaBaJIOCh BpEMA Ha NEpUOANICCKOC BBIIIOJIHCHHUEC CTYACHTaMU HG60HBIHOﬁ
CaMOCTOSITEIbHOH pa6OTLI B ayJUTOpHUU IJIsI IPOBECPKU YCBOCHU A U3JIOKCHHOTO MAaTCpUaJia.

HpenonaBaTenb, BGILYHII/Iﬁ MMPAKTUYCCKUC 3aHATUA, OOJLKCH COINIaCOBLIBATH y‘-IC6HO-
TEMAaTUYECKUH IIJIaH 3aHATHH C JICKTOPOM, UCIIOJIb30BATh CANHYIO CUCTEMY 0003HaYEHUH.

[IpenogaBarento cienyer 1o0OMBATHCA CUCTEMATUYECKOM HENIPEPHIBHOW PaOOTHI CTYJEHTOB B
TCUCHHC CCMCCTpPa, H606XOI[I/IMO BBIABJIATH CUJIBHBIX CTYJACHTOB U IIPUBJICKATH UX K Hay‘{HOfI pa60Te,
K Y4aCTHUIO B pa3HOro poja oJIMMIIMaJjaXx U KOHKypcCax.

CTy,HeHT AOJIKCH OIIYIATh 3aUHTCPECOBAHHOCTD IIPCIIOAABATCIIAL B JOCTUKCHUN KOHCUYHOI'O
pe3yibpTaTa: B IpHOOPETCHUH 00yUYarOIMMUCS MPOYHBIX 3HAHWM, YMEHUH U BJIaJICHUSI HAKOILJICHHON
nHpopManuen Juisl pereHus 3a1a4d B IpoPeCCHOHAILHON IS TEIbHOCTH.

6.1.1 O0pa3oBaTe/bHbIE TEXHOJIOTHH.

[IpoBeneHue 3aHATHI U aTTECTALM BO3MOXKHO B JUCTAaHIIMOHHOM (hopMaTe ¢ MpUMEHEHHEM
CHCTEMBI JUCTAaHIIMOHHOTO 00y4eHus: yauusepcutera (CJJO-LMS) Ha ocHOBe pa3pabOTaHHBIX
kadenpoit «MaremaTnka» 3JIEKTPOHHBIX 0Opa3zoBareibHbIX pecypcoB (DOP) mo Bcem paznenam
MpPOrpaMMsl (cM. 1. 4.4).

[Topsimox mpoBeneHus paboOT B JUCTAHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTAEIbHBIMU
PacopsLKEHHUSIMU TTPOPEKTOpa Mo yueOHOM paboTe M/WiTu IIEHTPOM y4eOHO-METOIMYECKONU pabOTHI.

6.2. MeToauyeckue yKazaHus sl 00yYAKOIIMXCS M0 OCBOEHUIO JUCIHILINHBI

Pa3nen: 3j1eMeHTBI JIMHEHON anredpbl

Matpunsl u onpeaeaurteau. [Ipexnae Bcero, CTyIEHT TOJDKEH MOHITH, YTO MATPHIIA — ATO
Tabnauia yrcen (mpudyeM Ta Tabauia MoKeT UMeTh OMHAKOBOE YHUCJIO CTPOK U CTOJIOIOB, @ MOXKET
OBITh U MIPSIMOYTOJILHOM ), @ ONPEAEITUTEIh- ITO YUCIIO, 3aITUCHIBAEMOE B BUJIC KBAIPATHOW TAOJIHIIBI,
TO €CTh ONPEACTUTENIH CYIECTBYIOT TOJIBKO Y KBaJpaTHBIX MaTPUILI.

Cnenyet oOpatuth 0co00€ BHUMaHHUE Ha ONEPALMI0 YMHOKEHUS MPSAMOYTOJIbHBIX MaTPHUIL U
MOHATh, KaKUM IOJy4yaeTcss MOPSIOK MaTpullbl — npousBefeHus. OcoOEHHOCTh MAaTpHIl TaKxke
COCTOMT B TOM, YTO MPOM3BEJEHHE MATpUIl He mepecTaHoBouHO, To ecth AB # BA Cnenyer
00s13aTeNIbHO YOEAUTHCS B 3TOM, PEIIMB COOTBETCTBYIOIINE 331a4H.

BaxxupiM sBnsieTcss moHATHe oOpaTHOM MaTpuubl. Hago 3HaTh ycnoBHe CyIlecTBOBaHUS
o0paTHOW MaTpHIbl U AITOPUTM ee mocTpoeHus. Ilocie ee BBIUMCIIEHUS 11€71ecO00pa3HO JenaTh

IIPOBEPKY NPABUIBHOCTH PELICHHUs, BBINOJIHUB OIEPAlUI0 YMHOXEHUS A'A=E (momkHa
MIOJIyYUTHCS €MHUYHAS MaTpULIA)

[Tpu u3yueHuM ompeneiauTeneii Hal0 YETKO YCBOUThH MOHATHUS MHUHOpA, alredpandyecKkoro
JOTOJIHEHUs, 3HAaTb MHOTIOYHUCJICHHBIE CBOMCTBA ompenenurens. [l OCBOEHUS TEXHUKHU
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BBIUMCJICHUS OIpeaenauTeNiell 1enecoo0pa3Ho, BbIOpaB MPOU3BOJIBHBIM OMpPENeIUTeNb BbIIIE
TPETHETO MOPSIIKA, PACKPBITH €r0 PA3IMYHBIMU CITIOCOOAMH, IPUMEHSIS Pa3JI0KEHUE U TI0 CTPOKAM U
o croibmam. OOpaTUTe BHUMaHWE, KaKHe CTPOKHU (CTOJOIBI) MPEAIOYTUTEIbHEE BBIOMPATh IS
PaACKPBITHUS ONIPEICITUTENIS, YTOOBI YIIPOCTHTH €r0 BhraucieHrne. OcobeHHOo 3EeKTUBHO BEIYHUCIICHHE
OTIpEACTUTEN C MOMOUIBIO AJIEMEHTAPHBIX MPEoOPa30BaHMM, MPUBOIAIIMX €r0 K TPEyroJbHOMY
BUTTY.

[Ipu u3yyeHuu pemeHni cucTeM JTMHEeHHBIX anredpanyeckux ypaHeHuit (CJIAY) obpatute
BHUMaHHME, MPEX/E BCErO, HA MOHATUE PEIICHUS CUCTEMbI U YCJIOBHUS CYLIECTBOBAHUS PEUICHUN B
3aBHUCHUMOCTH OT COOTHOUICHHS MEXKIY PAHTOM MATPHIIbl, PAHTOM PACIIUPEHHON MAaTPHUIbl CUCTEMbI
M YHCJIOM HEW3BECTHBIX M ypaBHeHUH. OOparuTe BHUMaHHME Ha YCIOBHS NpUMEHEHHUs (hopmyi
Kpamepa u wmeroma oOpaTHOii MaTpuubl. BHuMarenbHO pa3depuTe MNpUMEpPbl pEIICHUs
MIPOU3BOJIHBIX CHUCTEM JIMHEWHBIX anredpanmueckux ypaBHeHHH wmeronoMm [aycca (BBemeHue
0a3MCHBIX U CBOOOHBIX MIEPEMEHHBIX ).

Pasnen: JiieMeHTHI BEeKTOPHOMH ajredpbl

[Tpu n3ydyeHun nJaHHOW TeMbl OOpAaTUTE BHUMAHUE Ha JUHEHHbBIE ONEpalluy HaJl BEKTOpaMH,
Ha MOHATHS JIMHEWHON HE3aBUCUMOCTHU U JIMHEHHOM 3aBUCHMOCTH BEKTOPOB, Ha ()yHIaMEHTAIbHOE
noHATHE 0a3zuca BEKTOPHOTO IMPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO 0a3mca), Ha Pa3IOKECHHE
BEKTOpa 10 0asucy.

3HaTh ONpEJENIEHUE, T€OMETPUYECKUE CBOMCTBA CKAJIIPHOrO, BEKTOPHOTO M CMELIAHHOTO
MIPOU3BE/ICHUS BEKTOPOB, (hOPMYIIBI JJIsi UX BBIYMCICHHUS B BEKTOPHOH M B KOOpIMHATHOU (hopme.
OOs3aTenbHO 3HATH W YMETh TPOBEPSATH YCIOBUS OPTOTOHAIBHOCTH, KOJUIMHEAPHOCTH U
KOMIUTAHAPHOCTU BEKTOPOB.
Pa3nen: koMnieKCHbIE YMCJIa 1 MHOTOYJICHBI

B osrom pasgene, mpexae Bcero, Haio0 IMOHATh, YTO KOMIUIEKCHOE YHCIO SIBUJIOCH
paciiipeHreM TIOHATUS JEHCTBUTENIbHBIX YHCEN, 3HaTh OIpeaeieHre u Tpu (GOopMbl 3amucu
KOMILJIEKCHOTO yucina (anredpanyueckyro, TPUTOHOMETPHYECKYI0 U  TOKa3aTelbHYIO),
TFE€OMETPUUYECKYIO0 HWHTEPIPETAIMI0 KOMIIJIEKCHOTO YMCiIa M B3aMMHO-OJHO3HAUYHOE COOTBETCTBHE
MEXy MHOXKECTBOM KOMIUJIEKCHBIX YHCEI U MHOKECTBOM TOUYEK KOMILIEKCHON TUIOCKOCTH. 3HATh
bopmyiy Diinepa. KoMIekcHbIe uncia MOKHO H300pakaTh ¢ TOMOIIBbIO BEKTOPOB Ha KOMILIEKCHOM
rtockocTty. [ToaToMy omepannu CoKeHHs ¥ BBIYUTAHHUS KOMIUIEKCHBIX YHCEI MOTYT OBITh CBEJICHBI
K OTlepalysM CII0KEHUS U BBIYUTAHUS COOTBETCTBYIOIIUX BEKTOPOB.

Hamo 3Hate W yMeTh BBHINONHATH ONEPAllMM YMHOXKCHUS, JEICHUs, BO3BEACHUS B
MOJIOKUTETBHYIO CTENEHb KOMIUIEKCHBIX YHCEN, 3alMCAHHBIX B TPUTOHOMETpUYECKOH (opme,
W3BJICUEHUS KOPHS N-0if CTETIEHN W3 KOMIUIEKCHOTO YHCIIA.

Crnenyer oOpaTuTh BHMMaHHE Ha TO, YTO MHOKECTBO KOMIUJIEKCHBIX YHCEN SIBIISETCS
3aMKHYTBIM, TO €CTh JTIF00ast anredpandeckas oneparys HaJi KOMIUIEKCHBIMH YMCJIaMH HE BBIBOJTUT 32
npeJesnbl 0071acTH KOMITJIEKCHBIX YHCEIT.

Hazo 3HaTh pa3nmuyHbie BUIBI Pa3IoKeHUs MHOTOWIEHA HA MHOXKUTEIN JUIS CITy4aeB, KOTaa
CpeaM KOpHEeHl MHorowieHa MOTYT OBITh KpaTHbIE, KOMIUIEKCHbIE KOPHHU. DTH CBEIEHHUS OyIyT
MCTIOJIB30BAThCS, HATPHMEP, B HHTETPATbHOM HCYHCIICHUH TIPY BEIYMCIIEHUH HHTETPAJIOB OT ApOOHO-
panMoHaNbHBIX (YHKIMH, IPU PELICHUH JTUHEHHBIX OJHOPOJHBIX AU (epeHInalIbHBIX ypaBHEHUN
N-TO TOpsAKA C MOCTOSHHBIMU K03 PUIeHTaMu.

Pa3gen: AHanuTHYecKasi reoMeTpUsi

IIpn u3ydyeHMM aHAIUTUYECKOW TI'E€OMETPUHU CIIELYET, IPEXKIE BCEro, IOHATb, YTO €€ 3aJadeu
SBJIETCS U3YUECHHUE T€OMETPUUYECKUX OOBEKTOB MPU MOMOIIM AHATUTHUYECKUX METOOB alireopsl U
MaTeMaTU4eCcKoro aHainu3a. B OCHOBE Takoro mnoaxoJa JEXKUT METOJ KOOpAUHAT, BIIEPBBIC
cucreMatnyecku npumMeHeHHbIH P. JlekapToM. OCHOBHBIE MOHATHSA T€OMETPUH (TOYKa, Mpsmas,
IJIOCKOCTB) SIBJISIFOTCSL HEOINPEAETSEMBIMU, U JUISI UX ONMCAHMS NMPUMEHSETCS aKCMOMATHUUYECKUMN
METO/1, MO3BOJISAOIINNA YCTAHOBUTH B3aUMHO OJJHO3HAYHOE COOTBETCTBUE MEK/Ty MHOKECTBOM TOYEK
NPSIMOI 1 MHOXECTBOM JI€HCTBUTENIBHBIX YUCEI U, TAKUM 00pa3oM, BBECTU CUCTEMY KOOPAMHAT.
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Hagno yetko ycBouTh paznuynbie (OpMBI ypaBHEHUH MPSIMON U IUNIOCKOCTH YMETh NEPEXOIUTh OT
0JTHOM (hOpMBI K IpyTroii. CleyeT OCMBICIUTD U YCIEITHO IPUMEHSITh PEIICHHUS KIIACCUYECKHX 3a/1a4
AHAJIMTUYECKON T€OMETPUU O B3AMMHOM PACIIOIOKEHUH MPSAMBIX U IUIOCKOCTEN, YMETh ONPEAEIATh
VTJIBI X PACCTOSIHUSL MEXKIY Pa3IMYHBIMHA F€OMETPHUSCKUMU O0BEKTaMHU.

OTMeTHM B 3aKJIIOUYEHHUE, YTO YCIEUIHOE W3Y4YeHHE NUCUUIUIMHBI « JIuHeiHas anreOpay,
MpUOOpeTeHNE HEOOXOJMMBIX KOMITETEHIINH, YMCHHA W HABBIKOB BIIAJICHUS MaTeMaTHYCCKUM
anmapaToM TpeOyeT OT CTYACHTOB OOJIBIION caMOCTOSTENbHOM paboThl. OOpaTUTe BHUMaHUE, YTO
KOJIMYECTBO YaCOB, OTBOJUMBIX HA CAMOCTOSITEIILHYIO pabOTy B COOTBETCTBUU C YUCOHBIM ILJIAHOM,
00JIbIlIe YKCIia YaCoB, OTBOJUMBIX HA BCE BUJIbI Ay JUTOPHBIX 3aHATHIA.

7. ®DOHJ OLIEHOYHBIX CPEACTB

,HJ'IS[ KOHTpPOJIA YCIEBAEMOCTH W Kad€CTBA OCBOCHHUA JUCHUIIIIMHBI HaCTOHHIeﬁ nporpaMMoﬁ
npeaAyCMOTPCHBI CICAYIOMIKUE BUAbI KOHTPOJIA:

- KOHTPOJIb TEKYIIECH yCrIeBaeMOCTH (TEKYIIHI KOHTPOJIb);

- TPOMEXYTOuHas aTTecTauus (IK3aMeH).

7.1 MeToabl KOHTPOJIS U OLEHUBAHUSA Pe3yJIbTATOB 00y4YeHUsI

HaumenoBanue

KOHTPOJIA Kpartkast xapakrepuctrka KOHTPOJIS
pe3yabTaTOB pe3yNbTaTOB 00yUYEHUS

o0yueHus

Bun koHTpOns
Ne /it pe3yIbTaToB
o0y4eHus

OOyuwatomuiics B~ TEUEHUE  CEMecTpa
PacueTHo- CaMOCTOSITEJIbHO BBINIOJHSET PsAJl PacyeTHO-
1 rpadudeckas Texymun rpapudeckux paboT mo teme pazzpena. [lpu
pabora IIPOBEPKE MPEIo1aBaTelb OLEHUBAET Ka4eCTBO
o opMIICHHSI, TPABIILHOCTh PACUETOB.

Pemenue KOHTPOJIbHOU paboTsI
OCYIIECTBIISIETCS. Ha TMOCJEIHEM 3aHSITHU
nzydaemoro paszaena. KonrTponbHas paboTa
Texymuit BBITIONTHSACTCS ~ WHAWBUAYAIBHO  KaXKIbIM
ctyneHtoM. Ilpu mpoBepke mpenojaBaresnb
OIICHUBAET TPABWIHHOCTh MPOU3BEIECHHBIX
pacyeToB.

KoHntposbHas
pabota

TecTupoBaHWe TMPOBOMUTCS HA TOCICIHEM
3aHSATHUM U3y4aeMoil TeMbl. TecTupoBaHHe
OCYIIECTBIISICTCS, OO  TPH  TTOMOIIH
KOMITBIOTEPHOW CHCTEMBI TECTUPOBaHUS, JTHOO
C HCIIOJIB30BAHUEM BbIJAHHBIX TGCT-3aﬂaHHﬁ
Ha OymMaxkHOM HocuTene. B pamkax
TCCTUPOBAHUA IMPOBEPACTCA 3HAHUC
TEOPETHUUECKON Oa3bl.

3 Tecr Texymmmii

[IpomexyTouHas aTTecTalus OOydYarolIUXCS B
dopme HSK3aMeHa IMPOBOIUTCS IO pe3yJIbTaTam
BBIMIOJTHEHUSI BCEX BUAOB Y4eOHOl paloThl,
NPEIYyCMOTPEHHBIX Y4EOHBIM TJIAHOM MO JTaHHOU
4 DK3amMeH [IpoMexxyTOUHBIN | AUCIUIUIMHE, IpAU  OTOM  YYHUTBIBAXOTCSH
pe3yabTaThl TEKYLIErO KOHTPOJIS YCIEBAEMOCTH
B TeueHue ceMectpa. OueHKa CTENeHH
JOCTIDKEHUSI  OOyYaromMMUCS  TUIAHUPYEMBbIX
pe3yJbTaTOB  OOy4YeHMs] [0  JUCUUIUIMHE
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«XOpOoHo»,

IIPOBOJUTCA IIPENOJABATEIIEM, BEYILIUM 3aHATUS
[0 JUCUUIUIMHE METOIOM 3KCIEPTHOM OLEHKH.
Ilo wuroram mNpOMEXKYTOYHOM AaTTECTALUU I10
JUCLUIUIMHE BBICTABIISICTCS] OLICHKA «OTIUYHO,
«YIOBJIETBOPUTEIILHO»
«HEYJOBJIECTBOPUTEIBHOY.

nJIn

1.2,

IIkajia 1 KpUTEPpHH OLIEHUBAHUSA PE3YJbTATOB 00y4eHUs

[Toka3zaTenem OlleHNBaHUS KOMIIETCHLIMH Ha Pa3UYHBIX 3Tanax uX (OPMHUPOBAHUS SBIISIETCS
JOCTHKEHHE 00yJaroIUMHUCS TUTAHUPYEMbIX PE3YJIbTaTOB 00yUYEHUS MO AUCUUILTHHE (MOAYIIIO).

Kpurtepun onieHUBaHUA

IHoka3zarenb
HeynoBjieTBOpUTEJIbLHO | YI0BJETBOPUTEIbHO Xopouio OT1an4yHo
3HATh: OO0yyarommiics OO0yuarommiics OOyyarommii | O0yuaronm
TEOPETUYECKUE | AEMOHCTPUPYET MOJHOE | JIEMOHCTPHUPYET cA nes
OCHOBBI OTCYTCTBHE WJIU HETIOJIHOE JEMOHCTPUPY | IEMOHCTPHU
JIMHEWHOU HEJIOCTATOYHOE COOTBETCTBHUE €T YaCTUYHOE | pyeT
anreopsl U COOTBETCTBHUE CHEAYIOIIMX 3HAHUW: | COOTBETCTBU | MOJHOE
AQHAIIMTUYECKOMN | CIIEIYIOIIUX 3HAHUM: TEOpETUYECKUe e COOTBETCTB
r€OMETpUH, TEOPETHYECKUE OCHOBBI | OCHOBBI JINHEHUHOU CIEeNYIOLIUX | HUe
KOMIUIEKCHBbIE | TUHEHHON anreOpsl U anredpsl 1 3HAHUMU: CJIeIyIOIIHU
YHCIa. AHAJIMTUYECKOMN AHAJIUTHYECKON TEOPETUYECK | X 3HAHUU:
T€OMETPHH, reOMETPUH, Y€ OCHOBBI TEOpeTnYEC
KOMILJIEKCHBIE YUCIIA. KOMILIEKCHBIE YUCA. | JIMHEHHOU KHE OCHOBBI
anredpsl U JIMHEWHON
AQHAJIUTUYECK | anredpsl U
ol AHAIUTHAYEC
reOMETPHH, KO
KOMILJIEKCHBI | T€OMETPHUH,
€ 4uca. KOMIUIEKCH
Honyckarorc | ble yncia.
o CoboaHo
HE3HAUUTENb | ONEpPUPYET
HbIE OIIMOKH, | IPHOOpETEH
HETOYHOCTH, | HBIMH
3aTpyAHEHUS] | 3HAHUSMM.
npu
AHAITUTHYECK
ux
onepanmsx.
yMeETb: Obyuatouiica He ymeeT | OOyuaromuiics OOyuaronmii | OOyuaromu
pemarh 3aJla4yi | WK B HEJOCTaTOYHOMN JEMOHCTPUPYET cA ncs
Y YyOPOKHEHUSI | CTENIEHU yMEET: HEMOJIHOE JIEMOHCTPHUPY | TEMOHCTPH
WCIIONb3YS pemarh 3aJa4u U COOTBETCTBHUE €T YaCTUYHOE | PYeT
OCHOBHBIE YOPKHEHUS UCHONB3Ys | CIAEAYIOIIUX YMEHUH: | COOTBETCTBH | MOJHOE
METO/IbI, OCHOBHBIE€ METO/IBI, pemarh 3a1a4u 1 e COOTBETCTB
W3y4YeHHBIC B M3y4YeHHBIE B Kypce YIpaKHEHUS CIEAYIOIUX | ue
Kypce TUHEHOU anredpe u HCIOJIb3YSl OCHOBHBIE | YMEHHUI: CHEAYIOLIHU
JIMHEHOM AHAJIMTUYECKOMN METOMbI, U3YUYEHHBIE B | pEIIaTh X YMEHUU:
anredpe u reoOMETpuH; Kypce JTMHENHOU 3a7a44 1 perarthb
AHAJIMTUYECKON | OMEepUpPOBATH C anredpe u YIOPaXHEHUS | 3aJa4d U
r€OMETPUU; KOMILIEKCHBIMU aHATUTHYECKOMN WCIIONB3YS YIPaKHEHU
OMEepUpPOBATh C | YUCIAMHU. T€OMETPUH; OCHOBHBIE o
KOMILIEKCHBIMH ONEPUPOBATH C METO/IbI, WCTIOJIb3YS
YUCITIAMH. KOMILICKCHBIMH W3YUYCHHBIE B | OCHOBHBIE
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YHCIIaMU. Kypce METO/IBI,
Jomyckatores JIMHENHON U3y4YECHHBIE
3HAYUTEIIbHBIE anredpe u B Kypce
OLIMOKH, MPOSIBIISIETCS | AaHAJTUTHYECK | JIMHEHHOM
HEJ0CTaTOYHOCTh oif anredpe u
YMEHHM, 110 PATY TCOMETPHH, aHAJMTHYEC
IIOKa3aTeei, OIIEpUPOBATh | KON
oOyuaroruiics c reOMeTpHUH;
HCIIBITHIBACT KOMIUIEKCHBI | OIIepUpOBAT
3HAYUTEIIbHBIE MU YUCIIaMHU. | b C
3aTpyIHEHUS TIPU YMmenus KOMIUICKCH
OTIEpUPOBAHUU OCBOEHBI, HO | BIMH
YMEHHSIMH TPU X JIOTYCKAIOTCS | YUCIIAMHU.
nepeHoce Ha HOBBIE He3zHauutenb | CBOOOAHO
CUTYaIlUH. HBIC OIIUOKH, | OTIEpUPYET
HETOYHOCTH, | MPHOOpETEH
3aTpyJIHEHUS | HBIMH
npu YMEHUSIMH,
AQHAIUTUYCCK | IPUMCHSET
ux UX B
orepanusx, CUTYaIUIX
nepeHoce MTOBBIIICHH
yYMEHUU Ha oit
HOBBIE, CJIOKHOCTH.
HECTaHJIapPTH
bIC
CUTYallUH.
BJIaJeTh: OO6yuaromuiics He | OOyuaromuiics B Obyyarommii | O0yyaronu
HaBbIKAMU BIIaJICET WIH B | HEIOCTATOYHOU CSl YaCTUYHO | Hcs B
MIPUMCHCHHUS HE/IOCTaTOYHOW CTETCHU | CTENCHH BIIAJICET: BJIAJICCT: MIOJIHOM
JIMHEMHOM BJIAAEET HAaBBIKAMH HAaBBIKAMH o0Beme
anreOpsl U HABbIKAMU MPUMEHEHUSl | IPUMEHEHUs NPUMEHEHHUs | BJIaJeeT:
aHAJIMTUYECKOW | THMHEWHOH anreOpsl U TUHEHOW anredpbl U | TUHEHHON HaBbIKAMU
TCOMETPHH K AHATUTUICCKOM AQHATUTUYCCKOM anreOpsI U MIPUMCHCHH
€CTeCTBEHHOHA | T€OMETPHUH K TCOMETPHH K AQHAIATUYCCK | s TMHCHHON
YYHBIM €CTeCTBEHHOHAYYHBIM €CTECTBEHHOHAYUYHBIM | O anreOpsl U
(puznyeckum u | (puznUECKUM U (puznueckum u T€OMETPUU K | aHAIIUTHYEC
TEXHUYECKUM) | TEXHUYECKHM) 33aJlayaM. | TEXHUUYECKUM) €CTECTBEHHO | KOH
3a/1a4am. 3a/1a4am. HAyYHBIM reoMeTpUn
OO6yyaromumiics (puznueckum | kK
WCIIBITHIBACT " €CTECTBEHH
3HAYUTEIIbHBIE TEXHHYECKUM | OHAYYHBIM
3aTpyIHEHUS TpU ) 3a/1a4am. (puznyecku
MPUMEHEHUU HaBBIKOB | HaBbiku MU
B HOBBIX CHUTYaITUSX. OCBOCHBI, HO | TEXHHYECKU
JIOTIYCKalOTCA | M) 3ajjauaM.
He3HauuTenb | CBoOOAHO
HBIC OIIMOKH, | TPUMEHSET
HETOYHOCTH, | ITOJTYYCHHBI
3aTpyJTHEHUS | © HABBIKU B
npu CUTYaIUIX
AQHAIUTUYECK | MOBBIIIECHH
X ot
oTepanusx, CIIO’KHOCTH.
IepeHoce
YMEHUU Ha
HOBBIC,
HECTaHIAPTH
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BIC
CUTYaIlUH.

IIIxana oneHUBAHUSA HpOMe)I(yTO‘IHOﬁ aTreCTalum: 3K3aMeHa.

[IIxana orteHuBanus

Onucanue

OTIINYHO

Brinonuensl Bce BUIbI y4eOHOM pabOThI, MPEyCMOTPEHHBIE YU€OHBIM
maHoM. CTYJIEHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHHH,
HaBBIKOB TMPUBEJCHHBIM B TaONMIAX [OKa3aTesiM, ONEpPUPYET
MpUOOPETEHHBIMU 3HAHUSMH, YMEHHUSIMU, HAaBBIKAMHU, IPUMEHSET UX B
CUTyalUsAX NOBBIILIEHHON CJI0XHOCTH, HE MCHBITBIBAET 3aTPYJHEHUMN
IIpY AHAJIUTUYECKUX OIllepalusax, IEPeHOCEe 3HAHUN M yMEHUH Ha
HOBBIE, HECTAH/IAPTHBIE CUTYALINH.

Xopo1iio

BrimonHeHs! Bce BUABI y4eOHOU paboThI, MPEyCMOTPEHHBIE yUeOHBIM
wiaHoM. CTyZeHT JAEMOHCTPHPYET YaCTHUYHOE COOTBETCTBHE 3HAHUM,
YMEHUH, HaBBIKOB IIPUBEICHHBIM B TA0IHIIAX TIOKA3aTENSIM, OLIEPUPYET
NpUOOPETCHHBIMH 3HAHUSMH, YMEHHUSIMH, HABBIKAMHU, IPUMEHSET HX B
CHUTyallUsiX TIOBBIICHHON cnoxHocTH. [lpum 3TOM MOryT OBITH
JONYIIEHbl He3HAYUTEIbHBIC OMNOKH, HETOYHOCTH, 3aTPyIHEHHUS MIPU
AQHAJTMTHYECKUX OIEpalusaX, MepeHoce 3HAHUNH M yMEHUH Ha HOBEIE,
HECTaHJIAPTHHIC CUTYallUH.

y,I[OBJ'IeTBOpI/ITCJ'ILHO

BrimonHeHs! Bce BUABI y4eOHOU pabOoThI, MPEyCMOTPEHHBIC yUeOHBIM
mw1aHoM. CTyZ€HT IEMOHCTPUPYET HEIOJHOE COOTBETCTBHE 3HAHUIA,
YMEHHMM, HaBBIKOB IPUBEJCHHBIM B TaOIuIax IMOKa3aTelsM,
JIONYCKAIOTCA 3HAYMTENIbHbIE OIIMOKH, IPOSBISIETCS OTCYTCTBHE
3HaHUH, yMEHUH, HaBBIKOB 110 Psiy IMOKAa3aTeseH, CTyIeHT UCIIBITHIBAET
3HAUUTENIBHBIE 3aTPyJHEHHS IIPU ONEPUPOBAHUM 3HAHUSMU H
YMEHUSIMH [IPU UX EPEHOCE HA HOBBIEC CUTYALUU.

HeynosnersopurensHo

He BoimomHen oauH wid  Oonee BHIOB ydeOHOW  paboThI,
MPEYCMOTPCHHBIX  Y4eOHBIM TuTaHOM. CTyJIEeHT JeMOHCTPHPYET
MOJIHOE OTCYTCTBHE WM HEIOCTATOYHOE COOTBETCTBUE 3HAHMIA,
YMEHUH, HAaBBIKOB TPHUBEICHHBIM B TaOJIMIaX I1OKa3aTessiM,
JIOTIYCKAlOTCA 3HAUUTENbHBIE OIMUOKHU, TPOSBISIETCS OTCYTCTBHE
3HaHUM, YMEHUI, HABBIKOB 110 Psly ITOKA3aTeNIe, CTYACHT HE MOKET
OTEpUPOBATh 3HAHUSMU U YMEHHUSMHU TpPHU UX TMEpPEHOCEe Ha HOBBIE
CUTYAIIUH.

IlIxana oneHUBAHUSA TEKYIIEro KOHTPOJIA.

HaunmenoBanue KOHTPOJIA

pe3yabTaToB 00YUESHUS

[IIkana orteHuBanus

Omnucanue

Pacuetno-rpaduyeckas pabora

Otnuuno - Pabota ciana B
CpPOK, pacueTHas U
rpaduueckas gyactu
BBITIOJTHEHBI BEPHO, JTHOO
UMEIOTCSl HEIOUETHI, He
BITUSTIONIME HA KOHEYHBIN
pe3yIbTar.

Xopouio - pacyeTHas 4acTh
BBHITIOJTHEHA BEPHO, B
rpagu9IecKoil 9acTu eCcTh
3aMeYaHus

3aganue Ha PI'P BrimaeTcs Ha
MEPBOM 3aHIATHU
COOTBETCTBYIOLLETO pa3aeia
IUCIUINIMHBI U CIAaeTCs 110
OKOHYaHHUH U3YUYEHHUS
COOTBETCTBYIOILIETO pa3ena
gucnuniauHel. PI'P 1oimKHEBL
OBITH BBIIOIHEHEI U
0(OPMIIEHBI B COOTBETCTBHH C
TpeOOBAHUSIMU METOIMIECKUX
yKa3aHuii Kadeapsl.
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Y 10BIETBOPUTEIILHO - B
pacyeTHOM YacTH €CTh
3aMey4aHusi, METO]
BBINOJIHEHUS rpaduiecKoil
YaCcTH BHIOpaH BEPHBII
HeynoBneTBoputensHo - B
pacyeTHO U rpaduUecKon
4acTsaX eCTh rpyOble
3aMeyvaHusl.

KonTponbnas padota

OtnnuHo - PaboTa BRICOKOTO
KauecTBa, ypOBEHb
BBITIOJTHEHHS OTBEYAET BCEM
TpeOOBaHUAM, TEOPETUYECKOE
coJiep:KaHue Kypca OCBOCHO
MOJIHOCTBIO, 0€3 MPOOEIIoB,
HE0O0XO0JUMbIE TPAKTHYECKUE
HaBbIKU pabOThI C OCBOCHHBIM
MaTepuaioM chOpMUPOBAHBI,
BCE IPEyCMOTPEHHBIE
pOrpaMMoil 00ydeHus
yueOHbI€ 3aJaHUS BBIIIOJIHEHBI,
1160 HEKOTOPBIE U3
BBITNIOJTHEHHBIX 3a/1aHU
CoJIepKaT He3HAUUTETIbHbIC
OIINOKHU

Xopouio - YpoBeHb
BBITTOJIHEHHS paOOTHI OTBEYaeT
OOJBIIUHCTBY OCHOBHBIX
TpeOOBaHUM, TEOPETUUYECKOE
CoJIep’KaHue Kypca OCBOCHO
YaCTUYHO, HO MPOOEbl HE
HOCST CYILIECTBEHHOTO
Xapakrepa, He00X0IUMbIe
NPAaKTUYECKHE HaBBIKU PaOOTHI
C OCBOEHHBIM MaTEPUAJIOM B
OCHOBHOM C()OPMHUPOBAHBI,
HEKOTOpBIE BUJIBI 3a1laHUI
BBITIOJTHEHBI C OLITMOKaMHU.

Y 10BIETBOPUTENBHO -
TeopeTtnueckoe coaepxaHue
Kypca OCBOEHO YaCTHU4HO,
HE0OXO0JUMbIE TPAKTHYECKHE
HaBBIKU PaOOTHI HE
chopMupoBaHbI, OOJTBITUHCTBO
IIPEyCMOTPEHHBIX
IIPOrpaMMoOi 3aJaHui He
BBITIOJIHEHO; ITPH
JIOMTOJTHUTETIbHOM
CaMOCTOSITENIbHON paboTe Haj
MaTepUajIoM Kypca BO3MOXKHO
MOBBILICHUE KaYeCTBa

3almuTa TeMbl BKJIFOYAET
pelieHue 3aa4 B Ay JMTOPUH B
TEUEHHUE OJIHOM Iapsl U
MIPOXOAUT MOCIE U3YUCHHS
COOTBETCTBYIOLIETO

paszaena. bunersl cocTosT U3
BOITPOCOB, MTO3BOJISIOIINX
OLICHUTDH C(hOPMUPOBAHHOCTh
KoMIieTeHIIMi. Ha oTBeTHI
otBoauTcd 1,5 yaca.
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BBITTOJIHEHUS YUEOHBIX
3aJaHuH.
HeynoBieTBOpUTENBHO -
Teoperuueckoe conepkaHue
Kypca He OCBOEHO,
HE00X0IMMbI€ PAKTUYECKUE
HaBBbIKU palbOTHI HE
c(hopMUPOBaHBHI,
IIPElyCMOTPEHHbIE
IporpamMMoil 3aiaHus He
BBINOJIHEHBI

TecTtupoBanue o0 MTPOUACHHOMN
TEMe

Tect conepxut 20 3a7aHuid,
IIPaBWJIbHBIN OTBET Ha 1
3aJJaHue COOTBETCTBYET |
oamny. Bpems tectupoBanus -
30 munyT. CTygaeHTy
MIPEIOCTABIISACTCA JIBE MOMBITKU
JUTSI TIPOXO3KICHUS TECTa.
MakcrumManibHast OLIEHKA 3a TECT
- 20 6amnos. Tect cunTaeTcs
YCHENIHO MPONACHHBIM, €CITH
CTyneHT jnan He menee 60%
MpaBUJILHBIX OTBETOB (Habpas
He MeHee 12 GaioB).

TectupoBanue
OCYILECTBIISICTCS, JTUOO TIPpU
IIOMOULIY KOMITBIOTEPHOU
CUCTEMBI TECTUPOBAHMSL, TUOO
C MCIIOJIb30BaHUEM BBIIAHHBIX
TECT-33JaHUN Ha OyMaKHOM
Hocutene. Bpems
tectupoBanus 30 muH. 3atem
OCYLIECTBIISIETCS IPOBEPKA
TeCTa 3K3aMEHaTOPOM U
BBICTABJIICTCS OLICHKA
COIJIACHO METOAUKHU
BBICTABJICHUS OLICHKHU.
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7.3. OueHOYHBIE CpeCTBA
7.3.1 Texymmii KOHTPOJIb

Komnnexkm 3a0anuii ona evitnonnenusn paciemno-cpaguueckux paoom (PI'P)
PI'P Nel, uacmy 1

1 0
A= 2

S W —

1
4 -3
3azanue Nel. JIaHbl MaTpuIibl u

2 T
BrinoaHuTh neiicTBUA: A" +8B"

(2A+3B)* —4A4° —6A4B =l

3aganue No2. [TpogomKuTh JaHHOE MAaTPUUHOE PABEHCTBO
Y TIPOBEPUTH €r0 Ui MaTpull 4 U B u3 mepBoro 3agaHusl.
3asanue Ne3. BeluucinuTh onpeaennTenb IByMs CIOCO0aMuU: pa3iokKEHUEM I10 IEPBOI CTPOKE U
Pa3oKEHUEM MO TIEPBOMY CTOJIOLLY.

1 0 -1 2
02 1 -1
1 1 -1 1
1 1 -2 1
3ananue No4. J{nst naHHOM MaTpHIlbl HaiiTH 00paTHYI0 MaTpuily. CaenaTs IpoOBEPKY.
1 0 2
1 1 0

-1 2 3

3aganue NoS. PemuTh MaTpU4HOE ypaBHEHUE AXB=C (maittu X). CnenaTb NpoBEPKY.

L PN IR O B

3aganue No6. HailTu panr MaTpuibl.

I -1 2 3 7
0 5 4 3 1
2 3 8 9 15
3 -8 2 6 20

PI'P Nol, 3a0anus no pewienuro cucmem JUHEHHBIX a12e0pauiecKux ypagHeHui
3ananue Nel. Pemuts cucremy meronoM Kpamepa. Crenatb npoBepky.

X, +4x, —x; =-2

2x,+2x, +3x;, =7

3x,+6x, —2x; =1

3ananue No2. Pemuth cucremy u3 Nel meTogoM oOpaTHON MaTpUIIBI.
3azmanue Ne3. Pemnts cucremy u3 Nel metogom ["aycca.
3amanne No4. PemuTh HEOTHOPOIHYIO cucTeMy MeTosioM ["aycca. Halitu obiee pemenue u
YaCTHOE pEILICHHUE.
X, +x,+2x;+3x, =5
3x, + 2x, —4x; - 2x, =1
5x, +4x, + 4x, =11

3amanue NoS. Pemuts omHOpOAHYIO cuctemy Metoqom ["aycca. Haiitu obmiee pemenue u ©CP.
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2x, +6x, =9x;, -9x, =0
4x, —5x,+x, =0
3x,+3x, —Tx, —4x,=0
X, —3x, +2x, +5x, =0

PrP Nol, uvacmp 2

p 00pa3yroT 0a3uc B MPOCTPAHCTBE U PA3IOKHUTH

3aznanue Nel. Iloka3arb, 4TO BEKTOPHI ",
2),n=(2,0,3), p=(-2,-1,1),a =(5,—-4,13).

. m = (1,

m,
a -1,
BEKTOD 0 3TOMY 0a3uCy:

n
3aganue Ne2. Jlanbl BekTopsl ™ u . BBICHUTH — KOJUTMHEAPHBI JIK BEKTOPBI & 1 b

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

A

3amanue Ne3. Haiitu ‘a‘,ecnn ‘m‘:&/i’ ﬁ‘:2, (m,n) =135, @ =6n—m.

AABC . ZB A(1;-1;2),B(3:3;2),C(7;1;2).
. AanuTn 158

, €CII

3amanue No4. [lan

3amanue No5. TIpu kakux 'x' BeKTOpbl ¢ u b MEPIEeHIUKYISIPHBI?
a=(x;1;-4),b=(x-3;12; x).

3aganue Ne6. HaiiTu rutomans mapauieiorpaMmma, IOCTPOSHHOTO Ha BekTopax & u

m|=12,[7|=3, (m?a):%

Sl

a=2m-5n,b=m+n,

3amganue Ne7. Haiitu miomans Tpeyroasauka ABC, ecniu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).
3azanue Ne8. JlaHbl BEKTOPBI a,b,c . BBIICHUTB — KOMIUTaHApHBI JIX BEKTOPBI. Eciiu BEKTOpEI HE
KOMILIaHApHBI, TO HAUTH 00BEM MapajulesenuIesa, IOCTPOCHHOr0 Ha BEKTOPax a,b,c U
OIIpEeAEIUTh — KaKyl0 TPOUKY OHH 00pa3yloT.

a(l;-1;5),b(2;4;-2),¢(3;0;1)

3aganne No9. Jlns nuHeirHOTO onepaTtopa A 3amaHbl 00pa3bl 0a3UCHBIX AIEMEHTOB
Ae,, Ae,, Ae, e

e,e

3 ABG 223 Y naiiri 06
. armcarTrb ManI/II_[y OnepaTopa B Oa3UCEC U HAUTHU O pa3

3JIeMeHTa X .
Ae =7e +3e,-2e,, Ae,=e

|
®|
]
+
N
uml
o
il
I
(]
|

x=2e —4e, +e,
3ananue Nel0. Haiitu coOcTBEHHbIE 3HAUE€HUS U COOCTBEHHBIE BEKTOPHI IMHEHHOTO OIepaTopa,
-4 1

A= 5 -
3aJJaHHOTO B HEKOTOPOM 0aznce MaTpuLei
PI'P Ne 1, uacmp 3

[ a [

Bamamme Nel. Tpsmas ' mpoxoaut depes Touky 4 mapamnensro sekropy 9 . Ipsvas >
IPoOX0ouT uepes Touky B meprenaukyspHo Bektopy 72 . HaiiTi TOUKy HepecedeHus NpsMbIX U

435, (1;3), B(0;5),n(=3;4).

YTOJI MEeXAY HUMH, €CITU
[ [ y
Baganme Ne2. Jlama mpsimass ' Ipsimast 2 mpoxoaut uepes Toukn A u B . Haiitu paccrosuue ot

[, 1 L
TOYKH TIEPECCUCHUSI IPSAMBIX ' U 2 70 mpsIMOH  ° .
/- x=—-8t-3
Py =3t+4, A(4;0),B(7;3), [,:9x-12y+2=0.
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3aganue No3. Hailitu paccTosiHUE OT TOUKH M, 110 iockocTH & |, mpoxosiei uepes Touky A
TIePICHANKYIISIPHO BEKTOpY 77 , eciu M, 0;1;7), A(2;-1;4), " (6;22; -3).
3aganue Ne4. HaiiTu yroia MexIy IIIOCKOCTBI0 & M MIIOCKOCTBIO B , IPOXOJALIEH Yepe3 TOUKU
A, B 1 Cecmn @ Sx+y+4z-28=0, A(5;2;5),B(3;7;0),C(—4;-3;-1).
3ajanue NoS. 3amucarth KAHOHUYECKHE YPaBHEHUS TIPSIMOM, 3aJaHHOW OOIIUMH YPaBHCHUSIMH.
X+2y-9z-10=0;
3x+4y+8z-24=0.

3aganue No6. Haiitu TOUKy nepecedeHus npsamoit I ymnockoetn @ n yIoJl MKy HUMH.

l_x+2_y_z—l.

3 4 -2

o:x+2y-3z-12=0.

3ananue No7. Ilpsimas / npoxoaut uepe3 Touku A u B. Ilpsmas l, MPOXOJUT Yepe3 Touky M

y [, 1
HEPIEHIUKYISPHO TIOCKocTH & . HallTh yroa Mexay npsMBIMA | ¥ ° U BBISICHUTB — JICXKAT JIH
OHHU B OJIHOM INIOCKOCTU WJIM CKPELIUBAOTCS.

A9;-3;1), B(4;,4;,-5), M (-1;11;-11), a:2x+3y—-z—-1=0.

2 2
x+3 Y,

Bagarme Ne8. Jlyst naumoii kpusoit 49 25 ykasare (pOKyCHI, IKCIIEHTPHCHTET,
IUPeKTpHCHL. [1oCTpOUTh KpHBYIO, N300pa3uTh (POKYCHI, TUPEKTPHCHL.

2 2 _
3amanne Ne9. TIpuBecTH ypaBHEHHE KPUBOIL 9x"—25y" —18x+200y -616=0

BUAY U IIOCTPOUTH KPUBYIO.

K KAHOHNYCCKOMY

Ilpumepul 6apuanmos KORMPOAbHHIX PAOOM
Bapmuanr.

y F(A)
1. HaiiTy 3HaueHHsI MaTPUYHOTO MHOTOWJICHA

-1 0
(x)=—x"+2x" —x+3,4=
f(x)==x"+2x"—x+ [3 ZJ

-8 2 -6 -3 -13
-3 13 5 17
1 2 1
3 -5 3
7 -1

2. HaiiTu panr MaTpuIbl IPUBEACHUEM K CTYIIEHYaTOMY BHLY

3. BerauCcIuTh OnpeeuTens MPUBEICHUEM K CTYTIEHIaTOMY BHTY
4. Haiitu matpuity, oopaTHyto gaHHOW (a). Pemuts matpudHoe ypaBHeHue (0)
1 2 1

3 -5 3 1 -2 2 3 5
2 7 -1 (3 4 ]EX =( 341 0 J
(a) (6)

5. Pemutsb cucreMy ypaBHeHHH. YKa3zaTh oOlIee U OJIHO YaCTHOE peleHue (a).
Pemmuts cucremMy ¢ momoIibio 06paTHoil MaTpullsl U o ¢popmynam Kpamepa (6)
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4x,+9x, —5x, —8x, =5
3x,+7x, —2x,—4x, =4
2x, +5x, +x; +3x, =3

(a) (6)

Bapuant o

1 Pacmucats pasnoxkenue BeKTopa x o BeKTOpaM p 4.r
={5, 121k p=1l, 30},q={1 }’ =1{0,-

2u. Komnneapus! nmu BeKToprup u4?

a:{LOJ}, b={—;3J}1$:22+2§12:32_

A A, AA,
3. I[aHa nmupaMuja ¢ BEPIMHaAMHU B TOYKaAX .

A4,(-2,4,8) 4,(4,-1,2) A,(-8,7,10) A,(-3,4,-2)
Haiitu:

a) yroyu Mexay peopamu A4, , 44,

0) 00beM MUPaMHUIBI

y A 4,4,
B) AJIMHY BBICOTHI OITYIICHHOU HA I'PAHb -

') HAalTHU AJTUHY MEAHAHbI, IPOBEICHHYIO U3 BEPIINHBI Ak pedpy

X +2x,+x,=5
3x,—5x, +3x; =7
2x,+7x,—x; =13

1.2]

2b

A

2A3
I [

4. BRIUHCINUTH omaiab nmapajuicjiorpaMmma, nOCTPOCHHOI'O Ha BEKTOpax ay b o YToJq MCKAY
ey A']

Bextopamu ¥ u 9

Ay e T
ey AV A ') (4] (4] iy N a _
a=2p+q b=p-3¢g  |p|=2 la= 4
Bapuanr
1. HaiiTi paccTosiHUE OT TOYKH M, JIO IIJIOCKOCTH (M‘M2M3 ):

M, (-9;10;2) M, (0;7;-4) M,(48-1) M,(-2:1;3)

x+y+z-2=0
.. |lx—=y-=3z+6=0
2. BeinmucaTh KaHOHUYECKOE YPABHEHHE MPSIMOA:
x—2 y-3 z+l
3. Haiitu TouKy nepeceyeHus nNpsiMon U IIOCKOCTHU: 1 1 -4 pXtry+ 2z-9=0 .
4. Haiitu TOUKy A CUMMETPUUHYIO Touke £ OTHOCHTENIBHO MPAMOit - P (0;—1;3) "

x-1_y_z

1 -1 1

5. Hanicars ypaBHeHue IockocTd ¢ mpoxosiiei yepes TouKy

HpHMOﬁ (Mle): MO (3,2,0), Ml (4,1,5)’ M2(23—1,4)

Ay O

6. HaiiTu kocuHYC yriia MeXy IJIOCKOCTAMHU 1 U

o,:3x—=y+3=0 o,:x-2y+5z-10=0

Bapuanm 3a0anuit mecma

O ¥ epIeHIUKYIJISPHO
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-2 0 8 1 -5
3 -1 7 2 4
-8 2 -6 -3 -I3

1.1. Haiitu panr mMaTpulipl IPUBEACHUEM K CTYIIEHUATOMY BUAY =3 B35 U

5l
1.2. Pemiuth MaTpu4YHOE YpaBHEHHE =34 3 -1 0

X +2x,+x,=5
3x, = 5x, +3x, =7

1.3. Pemmuts cucremy mo ¢popmynam Kpamepa 25 +7x —x, =13

2u.1. Hamucatp pasioxeHue BeKTopa X 1o BeKTOpam pa.r %= {5’_]2’1} , p= {l’_3’0} ,
g={1,-11} r={0,-1,2}

2.2. BBIYHCIIHTD ILIOMWAb IapaIeorpaMMa, IIOCTPOCHHOro Ha Bektopax ¢ u O @ — yrom mexny
iy i

BCKTOpaMH p u q
T

[AVAVA') 4

3:2p+q,g:$—§g, |P|=2,|¢I|=2, “=%

2.3. Jlana nupamuia ¢ BEpIIMHAMU B TOUKaX A‘A2A3A4. 4 (6’1’3), 4, (6’_2’_3), AT*(Z’Z’O),

4,(=5,1,0)

y A A, A,
Haiitu niiuHy MenuaHbl, MPOBEIECHHYIO U3 BEPIIMHBI 1 K pedpy
x-2 y-3 =z+1

3.1. Haiiti TOYKyY nepeceyeHus npsAMOi U IIIOCKOCTH: | I -4 g Xty+2:-9=0

3.2. Haiitu Touk A CHMMETPHUHYIO Touke P oTHOCHTENbHO mpsamoii ! P(O; _1;3) Hu
Yy p Yy p

x=-1 y =z

I 1 1.

. M
3.3. Hamicarb ypaBHenue iockoctd & mpoxosiieit yepes To4Ky ~ © ¥ NEePHEHIUKYIIAPHO

npsmoit (MiM:) My (3,2,0) M, (41:5) M, (2-1:4)

4.1. Jlana xpuBas Broporo nopsiaka * T4

KPHUBOW U ITOCTPOUTH .€€

~12x+16y+16=0 [Tomy4nTh KAHOHUYECKOE YpaBHEHUE

[ r r
63

€224 g Gasucy 9% | ecnm

4.2. CocTaBUTh MaTpHIly Iepexoja oT 0asuca

", BoowWww oW, W oW w W, W -
e =2¢+e te; e =¢—e te; e =¢+2e +e

7.3.2 IIpoMe:KyTOUHASI ATTECTALUSA

Bonpocel k 3k3zameny (1 cemecmp ounoii gpopmot 00yuenusn, 1 cemecmp 3aounoit opmol
00yuenus)

Martpuiibl, THIIBI MATPHIL.

Onepanuu ¢ MaTpUIIAMU, MX CBOKCTBA.

YMHOXKEHHE NIPSAMOYTOJIbHBIX MATPHII.

MatpuyHas ¢dopMa 3aIIUCH CUCTEMbI IMHEHHBIX alNreOpanyecKux ypaBHEHHH.

OHpCI{CJ’II/ITCHI/I M UX CBOMCTBA.

[Tonsitue onpenenuresns. MuHOpHI U anredpanyeckue JONOJHEHUS.

CucTeMBbI IMHEWHBIX aJireOpanvecKuX ypaBHEHHIA, OCHOBHBIC TOHATHUS
OTpe/ICIICHUsI.
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[TpaBuno Kpamepa pelieHusi CUCTEM JIMHENHBIX YPaBHEHUH.

OOGparHas MaTpuIia 1 €€ BBIYUCIICHHE. Y CJIOBHE CYIIECTBOBaHHUSI 00paTHOM
MAaTpPHILIBL

Pemenue cucrteM TMHEHHBIX anreOpanvyecKux YypaBHEHUM METOIOM OOpaTHOM
MaTpPHIIBI.

Merton ["aycca penieHusi CUCTEM JIMHEWHBIX YPaBHEHHIA.

Pemenue npou3BosIbHBIX CHCTEM JIMHEWHBIX YpaBHEHUN MeTooM ["aycca.

Panr matpunel. Teopema Kponekepa — Kanesnu.

OIHOPOAHBIE CUCTEMBI JIMHEUHBIX ypaBHeHUH. KpuTepuii cyiiecTBOBaHUS
HETPUBUAJIBHBIX PEIICHUM.

IToHsiTE BEeKTOpA M JIMHEHHbBIC ONIEpalliy HaJl BEKTOPAMH, CBOMCTBA Olepalui.

JluHeiHass KOMOUHAIIVSI BEKTOPOB.

JIuneliHasg HE3aBUCUMOCTD U JIMHEIHAs 3aBUCUMOCTh T'€OMETPUYECKUX
BEKTOpOB. Kpurepuii JIMHEMHON 3aBUCHUMOCTH.

[Tonsitue 6a3uca. KoopauHaTel BEKTOpA.

OptoHopMupoBaHHbIil 0a3zuc. PasznokeHue BeKTopa o BeKTopam 0asuca.

YnopsaoueHHas TPOKa BEKTOPOB.

CkansipHoe, BEKTOPHOE M CMEIIaHHOE MPOU3BEIEHIE BEKTOPOB B
OPTOHOPMHPOBAaHHOM 0Oa3uce.

YcnoBus OpTOTrOHAJIbHOCTHU, KOJUIMHCAPHOCTH U KOMIIJIAHAPHOCTH BCKTOPOB.

JInHelHbIe IPOCTPAHCTBA.

Martpuua nepexoja ot 6a3uca K 6a3ucy.

CoOcTBEHHEIC BCKTOPBI U COOCTBCHHBIC 3HAYCHMUS MaTpUlbIL.

Cuctembl KOOpAMHAT. JlekapTOBBI MPAMOYTOJIbHBIE KOOPIAUHATHI HA TNIOCKOCTH
U B IIPOCTPAHCTRBE.

[TonspHas cucrema KOOpAMHAT.

PaznuyHble TUIIBI ypaBHEHUN MJIOCKOCTH U MPSIMOU.

Brruucnenue paccTosHUN MEXIy IBYMs TOYKaMH, TOYKOM U NPSMOM, TOUKOU U
IJIOCKOCTBIO.

Brruancienue pacCTOAHNA MCKAY CKPCIIUMBAOIIUMUCA ITPAMBIMHU.

Brrancienue YIJII0B MEKAY ABYMS IPSAMbBIMU, HpHMOI\/’I " INIOCKOCTBIO, IBYMSL
IIJIOCKOCTSAMM.

KpuBblie BTOpOro nopsiika uX reOMETpUYECKUE CBOMCTBA U yPABHEHUS.
[IpuBeeHrE KPUBOM BTOPOTO NOPsAJIKA K KAHOHUYECKOMY BUAY.

Kanonunueckue YPAaBHCHMUS 3JUIAIICA, l"I/IHep6OJ'H>I, napa6om>1.

YPaBHeHI/IC IMOBCPXHOCTHU BTOPOT'O IMOPAJAKA.

Kanonnueckue ypaBHEHHS CEPBI, JIUTAIICOU 1A, KOHYCOB, THIIEPOOIIOH OB,
napaboJIon10B.

OIIK-1

OIlK-1
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TunoBble BApMAHTHI OWJIETOB
1o qucuuiuivee «JInHeitnas aaredpa»

MMWHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA30OBAHU S POCCUMCKOM ®EJEPAIHN
®EJIEPAJIBHOE IT'OCYJJAPCTBEHHOE ABTOHOMHOE OEPA3OBATEJILHOE
YUYPEXJJEHWE BBICIIEI'O OFPA3OBAHUS
«MOCKOBCKHUM MOJJUTEXHUYECKA YHUBEPCUTET»
(MOCKOBCKHWH IMOJIUTEX)

Hucturnnmuna  «JluHeitHas anre6pay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIIA BUWIET

1. Omnpenenurenu u UX CBOICTBA.

1 2 -1 2
=1 B0
2. Pemmwmth MarpuuHoe ypaBHenue AB=4 ecnu :
X +2x, =-1
3 P . 2x—3x, =12
. Pemuts cucteMy METOI0M 0OPAaTHON MATPHUIIbI 270

Jlanbl BEKTOpHI ¢ =(=5.9.8), b=(31-2),

¢ =(810-10) TTpoBepuTh — KOMILTaHAPHBI JIH OHH.
Eciu Her, HaiiTi 00beM NapajuIelenie/a, IOCTPOCHHOr0 Ha BekTopax 4:0-¢:

5. Haiiti yron Mexmy BEeKTOpaMu a=(01-2-2) g =201

YTBepkaeHO Ha 3aceqanuu kaenpbl MareMatuku «31»_03. 2026 r., mpotokoa Ne 7

3aB. kadeapoi O.M. bapanosa / /
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MUWHUCTEPCTBO HAVKH U BBICIIIETO OBPA3OBAHMS POCCUIICKOI ®EAEPALINNA
®EJIEPAJILHOE T'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE
VYPEXX/IEHUE BBICIIET'O OBPA3OBAHMS
«MOCKOBCKHWY MOJUTEXHUYECKWI YHUBEPCUTET»
(MOCKOBCKMI1 MOJINTEX)

Juctummna «JluHeinas anre6par»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUIET

1. Jlunerinas komOuHanus BeKTopoB. ba3uc. Koopnuuartel BekTopa.

31 0

1 2 -1
A=
.
2. Burunciuts onpenenutens Matpuisl € =4 | eciu o1

4x, —2x, +3x;y =12,
xl +SX2 *3){3 = 1,

o 2x;+3x, —2x5 =3,
3. Pemmre cucremy ypaBHeHui metoqom ["aycca

m=(,-12) n=(203) p=(=2.-L0

5. Jlano obwee ypasuenne mpsamoit 2X *3¥73=% Hanucars: ypaBHenue mpamoii ¢ yriossim
K03 (DHUIIMEHTOM; YpaBHEHHE PAMOM B OTPE3KaX; HOPMAIbHOE yPaBHEHHUE MPAMOIA.

4. Tloka3arb, YTO BEKTOPHI 00pa3ytoT 6a3uc B MPOCTPAHCTBE.

YTBepxkaeHo Ha 3acenanuu kadenpsl Mmatematuku 31» 03.2026 r., mpotokon Ne 7
3aB. kadeapoi O.M. bapanosa /

Jlnia mpoBelieHus TPOMEKYTOUHOTO KOHTPOJIS 3HAHMN CTYJIEHTOB B JUCTAaHIIMOHHOM ¢opMaTte B
pa3paboTaHHbBIX Kadeapoit «MaTemMaTnkay OHJIAHH-KypcaX UMEIOTCS UTOTOBBIC TECTHI.
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