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1.  Heau, 3a7a4u ¥ IJIAHUPYEMbIe pPe3yJIbTaThbl 00y4eHHU s
N0 AMCUHMILINHE

K ocHOBHBIM yenam 0CBOCHUS JUCHMIUIMHEI «JInHelHas anredpay ciaenyeT OTHECTH:

- BOCIIMUTAHUE y CTYJIEHTOB O0IIel MaTeMaTHUECKON KYJIbTYpHI;

- IpUOOpeTeHHe CTYIAEHTaMM MIMPOKOI0 Kpyra MaTeéMaTH4eCKUX 3HaHUM, YMEHUH u
HaBBIKOB,;

- pa3BUTHE CHOCOOHOCTH CTYAECHTOB K WHAYKTMBHOMY M JEAYKTHUBHOMY MBIIIICHUIO
Hapsy C pa3BUTHEM MaTeMaTU4ECKON HHTYUINH;

- YMEHHE CTYyJISHTaMH pa3BUBaTh HABBIKM CAaMOCTOSTEILHOTO HW3y4YeHHs] y4eOHOU u
HaY4YHOH JIUTEepaTypbl, coJieprKalllell MaTeMaTUYeCKHe CBEACHUS U Pe3yJIbTaThl;

- TOATOTOBKY CTYJIEHTOB K JEATEIbHOCTH B COOTBETCTBUM C KBaJU(UKALMOHHON
XapaKTepUCTUKOM OakajaBpa IO HaNpaBICHUIO, B TOM 4ucie (OPMUPOBAHHE YMEHUH
HCTIOJIF30BaTh OCBOCHHBIE MATEMAaTHYECKHE METO/IBI B IPOPECCHOHATFHOMN IEATEIIEHOCTH.

- TOATOTOBKY BBICOKOKBAJM(HUIMPOBAHHBIX KaJpOB, BOCTPEOOBAHHBIX B YCIOBHSX
UppoBOK TypOYJIIEHTHOCTH W BBICOKMX TEXHOJOTHYECKHX PHCKOB COBPEMEHHOH mH(poBOi
HKOHOMMKH.

K ocHOBHBIM 3a0auam OCBOCHUS TUCUMIUIAHEI «JInHelHas anredpay» clielyeT OTHECTHU:

- OCBOGHHE CTYACHTAaMH OCHOBHBIX IOHATHH, METOJ0B, (HOPMUPYIOMIHUX OOILYyIO
MaTEeMaTHIECKYIO TIOATOTOBKY, HEOOXOIUMYIO JUIsl YCIICIIHOTO PEIIECHHSI TPUKIIAIHbBIX 3a7ad;

- (hopMHUpOBaHUE Y CTyJIeHTa TpeOyeMoro Habopa KOMIETEHINHA, COOTBETCTBYIOIINX €ro
HAIPAaBJICHUIO TOJATOTOBKU U 00ECIIEUNBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/a.

OOyuenne mno aucuuiuinHe «JIuHeitHass anreOpa» HampaBiIeHO Ha (QOPMHUPOBaHUE
y o0yuaroumxcs cienyromux komnetenuuid B cootserctBuu ¢ ®I'OC (ypoBeHb OakanaBpuara) 1o
HanpaBneHuto moarotoBku  09.03.01 «MHdopmaTuka W  BBIUMCIAHTENbHAS  TEXHUKaY,
yTBep)kAEHHBIM [Ipukazom MunoOpHayku Poccun ot 19.09.2017 N 929 (pen. ot 27.02.2023):

Koa m HauMeHoBaHue NHaukaTopsbl J0CTHKEHUST KOMIIETEHITUN
KOMIIeTeHIINii
OIIK-1. CocobeH npuMeHSTh MOIIK-1.1. 3HaeT OCHOBHI BRICIIECH MaTeMaTHUKH, METOIbI
GCTCCTBGHHOHay‘-IHI:IC nu 1 MOACIINU, HpI/IMeHﬂeMBIC B paS.HI/I‘-IHI:IX OGH&CTHX; OCHOBBI
00IIIeNH)KEHEePHBIC 3HAHUSA, METOABl | MAaTEMAaTHYECKOTO MOJICTUPOBAHUS, TIPUHIIUITHI
MATEMATUYCCKOI'O aHAJIN3a U HOCTpOCHI/I}I MAaTEMATHUYCCKUX MOHCHeﬁ, aJIFOpI/ITMBI

MOJICIIUPOBAHUS, TCOPETUUECKOTO U | PEIICHUS 3a7a4 ONITUMHU3AINH;

sKcniepuMenTanbHoro uccnegopanust | MOIIK-1.2. YMeer npuMeHsATh METOABI JUCKPETHOM

B IMTPO(ECCUOHAIBHON JEATEILHOCTH | MaTeMaTHKH, CAICTEMHOTO aHAJIN3a, MAaTEMaTHIECKOTO
MOJICTTUPOBAHUS JIJIsl UCCIICIOBAHUS U Pa3pabOTKU
po¢eCCHOHABHBIX 3aJ1a4 M MPOIIECCOB; TPUMEHSTh
MaTeMaTH4eCcKoe 00ecTieueHrne IPU MOICTUPOBAHUHT
MPUKJIATHBIX U HH(HOPMAITMOHHBIX TPOIIECCOB.
NOIIK-1.3. Bnageet MeTolaMi TEOPETUUECKOTO U
AKCIIEPUMEHTAJILHOTO UCCIIEA0BaHUS OOBEKTOB
podecCHOHATLHOM IEATEBHOCTH, COCTABIICHUS
MaTeMaTUYECKUX MOJEJEH U pelIeHus 3aad JIMHEHHOTO U
HEJTMHEHHOTO POrpaMMUPOBAHUS, a TAKKE 33724
ONTHUMU3AIHNH PA0OTHI C METOIAMH TUCKPETHON
MaTEMaTHKH, UCIIOJIb3yEeMbBIMU MPU MPOEKTUPOBAHUU U
pa3paboTKe HHOOPMAITMOHHBIX CUCTEM.

2. MecTo TUCUMILIHHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Juctumuinaa «JIuHeiHas anreOpa» OTHOCUTCS K 00s3aTEIbHON 4YacTh 00pa3oBaTEIIbHOM
nporpamMmbl  610ka b1: Moaynes «MaremaTH4eckue TUCIUTLIAHBD.
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Juctumnnuna «JIuHeiliHas anredpa» o0ecreuynBaeT H3yueHUE TUCIUTUIHH:

B obsi3amenvhoil uacmu:
- MaTeMaTUYeCKUI aHaJIN3;
- TEOpUS BEPOSITHOCTEU
- MaTeMaTH4YeCKasl CTaTUCTHKA,
- BBEJICHUE B MMPOEKTHYIO JEATEIbHOCTD;

- OCHOBBI TEXHOJIOTHYCCKOI'O MPCAINPUHUMATCIILCTBA

B uacmu, ghopmupyemou yuacmuukamu o6pazo8amenbHulX OMHOUEHUN.

- IUCKPETHBIE CTPYKTYPBI U KOMIIBIOTHHT;
- MATEMaTUYECKHUE METObI aHATIN3a JaHHBIX;
-IPOEKTUPOBAHKE, TIOCTPOCHUE U SKCIUTyaTalusl HHPOPMALMOHHO-aHAIUTHYECKUX CUCTEM

3. CTpykTrypa M coaep:KaHue TUCHUIIAHBI

OO6m1ast TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 3 3aU€THBIX eauHuULbI - 108 yaca.

3.1. Buasbl y4eOHoi1 paGoThl U TPY10€MKOCTb

3.1.1. Ounas dhopma oOydeHHs
Ne Brt yue6Hoii padoThI KoauuectBo | CemecTpbl
n/n 4acoB 1
1 | AyautopHble 3aHATHSA 48 48
B ToMm uncne:
1.1 | Jlekuuu 16 16
1.2 | CemuHapCKue/MPAKTUICCKUE 3aHSITHUS 32 32
1.3 | JIabopaTopHbI€ 3aHATHS 0 0
2 | CamocTosTeqbHas1 paboTa 60 60
B ToMm uncie:
2.1 | PIP 26 26
2.2 | [logroroBka K ceMUHapy 24 24
2.3 | IloaroroBka K 3K3aMeHy 10 10
3 | Ipome:xxyTouHasi aTTecTanus
3auer/mud.3aueT/s3K3aMeH - DK3aMeH
HTtoro 108 108
3.1.2 3aounas popma 0OyueHUs
1?/“:)1 Bup y4eOHoii padoThI Koiy;:(e;TBo CeMelch bl
1 | AyauTtopHble 3aHSTHSA 16 16
B ToMm unce:
1.1 | Jlexuuu 6 6
1.2 | CemuHapCcKue/IPAaKTUUECKHUE 3aHATHS 10 10
1.3 | JJabopaTtopHbIe 3aHSTHS 0 0
2 | CamocTosiTesibHasi padoTa 92 92
B Tom unce:
2.1 | PTP 50 50




2.2 | [logroroBka kK ceMUHapy 24 24
2.3 | IloaroroBka K K3aMeHy 18 18
3 | lIpome:xxyTouHasi aTTecTanus
3auer/nud.3a4eT/7K3aMeH - DK3aMeH
Hroro 108 108

3.2. Temarnueckuii IiIaH U3y4YeHUs! TUCHMILVIMHBI «JIMHelHas ajaredpa»

3.2.1. Ounas popma oOyueHHS

Ne
n/n

Pa3pennl/TeMBI
TUCIHHUIITNHEI

TpyroeMKOCTb, 4ac

Bcero

AyauTopHas padora

Jlexun

Cemunapckue/
MIPAKTHYECKHE

3aHATUA

JlaGopaTopHbIie

3aHATUA

IIpakTueckas

IIOArOTOBKa

CamocTogareJabHas
padora

Pa3znea 1. DiaeMeHThI JTHHEHHOM
ajnreopbl

ik
N

<
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N
<

1.1

Tema 1. Marpuiibl, 1eHCTBUS HAJl
MaTpUIaMU.

[\

S

S

[\

1.2

Tema 2. Onpenenurenu, UX CBOMCTBA
HIHHHHCHGHHC.hdanHqHaﬁ3aHHCb
CHUCTEMBI JINHEHHBIX YPaBHEHUI.

1.3

Tema 3. OOpatHas MaTpuLa u ee
BbIYMCIICHHE. MaTpu4Has 3anuch
CHUCTEMBI JINHENHBIX YPAaBHEHHUI.

1.4

Tema 4. CucreMbl JIMHEHHBIX
anredpandecKkux ypaBHEHUH,
OCHOBHBIE MOHATHS U OTPE/ICIICHUS.
Pemenne cucrem JTHMHEHHBIX
ypaBHeHui metogom Kpamepa,
METOZOM O0OpaTHON MaTPHIIBI

1.5

Tema 5. Pemenne cuctemM JTMHEHHBIX
ypaBHeHul MetosioM ["aycca. Panr
Matpusl. Teopema Kponekepa-
Kanemm.

1.6

Tema 6. Merog I'aycca B
MPOU3BOJIBHBIX CUCTEMAX JTUHEUHBIX
ypaBHeHUN. OHOPOAHBIE CUCTEMBI
JIMHEHHBIX YPABHEHUM.

Pa3znea 2. BekTopsbl.

34

10

20

2.1

Tema 1. JIuneiinble omnepauuu Haf
BEKTOpPaMH, UX CBOWCTBA. JInHEliHbIE
KOMOWHAIIMKA BEKTOPOB. JIMHEHHO
HE3aBUCUMBIE U JINHEWMHO 3aBUCUMBIE
CHUCTEMBI BEKTOPOB.

2.2

Tewma 2. [lonsaTue 6a3uca.
KoopauHatel BekTOpa.




KonnuneapHocTh, OpTOroHaIbHOCTH U
KOMIUIAHAPHOCTh BEKTOPOB.

23

Tema 3. CxansgpHoe mpou3BeACHUE
BEKTOPOB U €ro CBOIcTBa. BekrtopHoe
MPOU3BEICHUE JBYX BEKTOPOB, €TI0
CBOMCTBA.

24

Tema 4. CmenianHO€ MPOU3BEICHUE
TpeX BEKTOPOB M €0 CBOWCTBA.
Brrancnenue oobrema
napaJuiesnenurnesa. Y cioBue
KOJUTHHEAPHOCTH, OPTOTOHATILHOCTH U
KOMIUTaHApPHOCTH BEKTOPOB.
OpToHOpMUPOBaHHBIN Oa3uc.
Brruncnenne ckaasipHOTo, BEKTOPHOTO
Y CMELIAHHOTO IPOU3BEACHUN
BEKTOPOB, 33J[aHHBIX KOOPMHATAMU B
OpPTOHOPMHPOBAHHOM Oa3uce.

2.5

Tema 5. JIuHeliHbIe IPOCTPAHCTBA.
Pa3zmepHoCTh 1 6a3uC IMHEHHOTO
IpPOCTPAHCTBA.

Marpuria nepexoza ot 6aszuca K
6a3ucy npeobpazoBaHHe KOOPAUHAT
BEKTOpA MPU U3MEHEHUH Oazuca.
CoOcTBeHHBIE BEKTOPHI U
cOOCTBEHHBIE 3HAYEHUS JINHEHHOTO
oreparopa.

Pa3zgen 3. KoMmiekcHbIe YACIA U
MHOI'04JICHBI

14

3.1

Tema 1. MHOXECTBO KOMILIEKCHBIX
yucen. Dopmbl 3aIIMCH KOMITJIEKCHBIX
quCcell.

3.2

Tema 2. Onepauuu Haj
KOMIUIEKCHBIMU uyHciamMu. Pasnoxenue
MHOTOYJICHa Ha MHOKUTEIH OCHOBHAS
TeopemMa aJreopsl

Pa3gen 4. AHaauTHUYECKAS
reoMeTpus

22

12

4.1

Tema 1. CuctemMbl KOOpAUHAT.
PaznuyHblie TUIIBI ypaBHEHHI
MJIOCKOCTH

4.2

Tema 2. PaznuuHble TUIIBI YpaBHEHHM
IIPSIMOM Ha INIOCKOCTHU U B
IIPOCTPAHCTBE

4.3

Tewma 3. BzaumHoe pacnosioxxeHue
IPSIMBIX HA IJIOCKOCTH U B
MPOCTpaHCTBE. Beruncnenue
pPacCTOSHUI MEXy IByMs TOUKaMH,
TOYKOM U npsAMON. BzanmHoe
PacrosI0KEeHUE MIIOCKOCTEH.
Brruncnenue paccTosHUN MEXTy
TOUYKOH U INIOCKOCTBIO




4.4

Tema 4. KpuBble BTOpOro nopsiaka ux
reOMETPUYECKHE CBOMCTBA.
YpaBHeHUs 3iUIICa, TUIIEPOOIIHI,
napab6oser O011ee ypaBHEHHE KPUBOI
BTOpOro nopsaka. [Ipusenenue
KPHBBIX BTOPOTr0 MOpsiAKa K
KaHOHM4YecKoMy BUay. [loBepxHOCTH
BTOPOI0 NOpPsiIKA

Hrtoro

108

16

32

60

3.2.2. 3aounas popma oOydeHH

n/n

Pa3nenanl/TeMbl
JUCIUTLINHBI

TpynoemMkocTh, 4ac

Bcero

AyauTopHasi paéora

Jlexunm

Cemunapckue/
MIPAKTHYECKHE

3aHATUA

JlaboparopHbie

3aHATUA

IIpakTuueckas

IIOoArOTOBKA

CamMocTosTeJbHas
padora

Pa3gen 1. DiaeMeHTHI JUHEHHOM
ajredopol

w

—

—

w
w

1.1

Tema 1. Marpuupl, 1eiicTBUS HaZl
MAaTpHULIAMHU.

(=]

N

1.2

Tema 2. Onpenenutenu, uxX CBOMCTBa
Y BbIYKCIICHHE. MaTpu4Has 3aruch
CHCTEMBI JINHEWHBIX YPABHCHUH.

1.3

Tema 3. OOpaTHast MaTpuLa U ee
BbIUKCIICHUE. MaTpruyHas 3anuch
CHUCTEMBI JINHEWHBIX YPABHECHMI.

1.4

Tema 4. CucreMsl JIMHEHHBIX
anreOpanvecKux YpaBHCHHH,
OCHOBHBIC TTOHATHS U OTIPE/ICIICHUS.
Pemenne cucremM THMHEHHBIX
ypaBHeHui metogom Kpamepa,
METOZOM O00paTHON MaTPHIIBI

1.5

Tema 5. Peuienue cucrtem JIMHERHBIX
ypaBHeHul MetosioM ["aycca. Panr
MmaTpuubl. Teopema Kponekepa-
Kanemn.

1.6

Tema 6. Meron I'aycca B
MPOU3BOJIBHBIX CHCTEMAaX JIMHEHHBIX
ypaBHeHUH. OHOPOHBIE CUCTEMBI
JIMHEWHBIX YPaBHCHUH.

Pa3znen 2. BekTopsbl.

34

29

2.1

Tema 1. JIunelinple onepanuu Haj
BEKTOpaMU, UX CBOWCTBA. JInHEIHbIE
KOMOHMHAIUU BEKTOPOB. JIMHEHHO
HE3aBUCHMBIC U JIMHCHHO 3aBUCHUMbIC
CHCTEMbI BEKTOPOB.




2.2

Tewma 2. [lonsaTue 6a3uca.
Koopaunatel BekTopa.
KOJIJII/IHeapHOCTB, OpPTOrOHAJILHOCTL U
KOMIUIAHAPHOCTh BEKTOPOB.

23

Tema 3. CxansgpHoe Mpou3BeACHUE
BEKTOPOB U €r0 CBOICTBAa. BekropHoe
MPOU3BEICHUE IBYX BEKTOPOB, €TI0
CBOMCTBA.

24

Tema 4. CmenianHO€ MPOU3BEICHNE
TpeX BEKTOPOB H €0 CBOWCTBA.
Brrancnenue oobema
napaJuiesnenurnesa. Y cioBue
KOJUTHHEAPHOCTH, OPTOTOHATILHOCTH U
KOMIUTaHApPHOCTH BEKTOPOB.
OpToHOpMUPOBaHHBIN Oa3uc.
Brruncnenne ckaiasipHOTo, BEKTOPHOTO
Y CMELIAHHOTO IPOU3BEACHUN
BEKTOPOB, 33J[aHHBIX KOOPIMHATAMU B
OpPTOHOPMHPOBAHHOM Oa3uce.

2.5

Tema 5. JIuHeliHble IPOCTPAHCTBA.
PaszmepHoCTh 1 6a3uC IMHEHHOTO
POCTPAHCTBA.

Marpura nepexoza ot 6asuca K
6a3ucy npeobpazoBaHHe KOOPAUHAT
BEKTOpA MPU U3MEHEHUH Oazuca.
CoOcTBeHHBIE BEKTOPHI U
cOOCTBEHHBIE 3HAYEHUS JINHEHHOTO
oreparopa.

Pa3zgen 3. KoMmiekcHbIe YUCIA U
MHOI'04JICHBI

14

11

3.1

Tema 1. MHOXECTBO KOMILIEKCHBIX
yucen. Dopmbl 3aIMCH KOMITJIEKCHBIX
quCcell.

3.2

Tema 2. Onepauuu Haj
KOMIUIEKCHBIMU uKciamMu. Pasnoxenue
MHOTOYJICHa Ha MHOKUTEIH OCHOBHAS
Teopema aJreopsl

Pa3gen 4. AHaauTHUYECKAS
reoMeTpus

22

19

4.1

Tema 1. CuctemMbl KOOpAUHAT.
PaznuyHblie TUIIBI ypaBHEHHI
MJIOCKOCTH

4.2

Tema 2. PaznuuHblie TUIIBI ypaBHEHUI
IIPsIMOM Ha INIOCKOCTHU U B
IIPOCTPAHCTBE

4.3

Tewma 3. BzaumHoe pacnosioxxeHue
MPSIMBIX Ha MJIOCKOCTH U B
MpOCTpaHCTBE. Beruncnenue
pPacCTOSTHUM MEXAY ABYyMsl TOUKaMH,
TOYKOM U npsAMON. BzanmHoe
PaCIOJIOKEHUE TIOCKOCTEH.




Breluucienue paccTosHUN MEXIY
TOYKOH U INIOCKOCTBIO

Tema 4. KpuBbie BTOpOro nopsijaka ux
FE€OMETPUYECKHE CBOMCTBA.
YpaBHeHHUs SIUTUIICA, TUTIEPOOJTHI,
napa6ossl O611ee ypaBHEHUE KpUBOM

4.4 6 0 0 0 0 6
BTOpOro nopsaka. [Ipusenenne
KPHUBBIX BTOPOT'O MOpsiAKA K
KaHOHHYeCcKOoMy Buay. [loBepxHOCTH
BTOPOI0 NOPsiIKA

Hroro | 108 6 10 0 0 92
3.3 Coaep:xkanue pa3iesoB AUCHUNINHBI
BBenenune

[Ipenmer, 3amaum u coaepxkaHue AUCUUIUIMHBL. OCHOBHBIE 3Talbl Pa3BUTUS JUCLUIUIMHBI.
CrpykTypa Kypca, ero MecTo ¥ pojib B IOJArOTOBKe OakanaBpa, CBA3b C IPYTMMHU AUCLHUILIHHAMU.

Pa3nes 1. DiieMeHTBI JTHHEHHOH aJaredpbl

Tema 1. MaTpuubl U onpeaeJuTe M.

[lonstue matpuubl. Buaesl matpun. JeiictBus Hag MatpunaMu. Onepanuu Haj MaTpULIAMU U UX
cBoiictBa. Ompenenureny, UX CBOMCTBA W BblUMCIeHHs. [IoHATHS MHUHOpa M anreOpanyeckoro
JonojgHeHus. PasnojkeHue omnpenenuTens MO 3JI€MEHTaM CTPOKM WU cTonOua. Beruncienue
OIIpEACIIUTENECH PA3IIMYHOTO MOPSIIKA.

OOpaTHas MaTpuua M QIrOPUTM €€ BBIYMUCICHHUS. OJIEMEHTapHblEe MpeoOpa3oBaHMsl MAaTpPHII.
[IpuBeneHre MaTpUIIbl K TUArOHAJIbHOMY WJIM TpaneluueBUAHOMY BUIy. MatpuuHas ¢popma 3anucu
CUCTEMBI JINHEHHBIX aJIreOpandeckux ypaBHeHUM. Panr maTpuibl.

Tema 2.Pemienne cucrem JIMHEHHBIX aared0panyecknux ypaBHeHHIA.

CucTeMbl THHEHHBIX alreOpandecKux ypaBHEHUH, OCHOBHBIC TIOHATHS. PemeHne cucreM JINHEHHbBIX
ypaBHeHuii MetonoMm Kpamepa, MeronoM oOpaTHOM Matpuiel, MeronoMm Iaycca. Teopema
Kponekepa — Kanennu. Pemenne npon3BoJIBHBIX CUCTEM JIMHEMHBIX YpaBHEHMI MeToaoM ['aycca.
Pemenne oTHOPOIHBIX CUCTEM JIMHENHBIX ypaBHEeHU. Kpurtepuii cyliecTBOBaHUs HETPUBUAJIBHBIX
peneHui.

Pa3nes 2. DiieMeHTBI BEKTOPHOI aJredpbl

Tema 1. JIuneiiHble onepanuu HajJ BEKTOpaMH, UX CBOicTBa. JInHeliHble KOMOMHAIIUM BEKTOPOB.
JIuHeltHast 3aBUCUMOCTb U HE3aBUCHMMOCTb BEKTOpPOB. ba3uc cucremsl BekTOpoB. ENMHCTBEHHOCTH
pas3iokeHust BeKTopa 1o 6asucy. OpTOHOPMHUPOBAHHBIN Oa3ucC.

Tema 2. CkansipHoe, BEKTOPHOE M CMEILIAHHOE MPOU3BEJCHUS BEKTOPOB, MX CBONCTBA. Y CIOBHUS
OpPTOTOHAJILHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB. BBIUNCICHHE CKaJISpHOTO,
BEKTOPHOIO M  CMEIIAHHOIO  IPOM3BEJCHUH  BEKTOPOB, 3aJaHHBIX  KOOpJIMHATaMu B
OPTOHOPMHMPOBAHHOM Oa3zuce.

Tema 3. Jluneiinsle npoctpancTtBa. [loHsATHE 0Oa3znuca MpOCTpaHCTBA I€OMETPUYECKUX BEKTOPOB.
[IpeobpazoBaHme MaTpUIIbI IMHEWHOTO OTIEpaTOpa MpH nepexoae oT 6aszuca k 6azucy. CoOCTBEHHbIE
3HAa4eHUs U COOCTBEHHbBIE BEKTOPHI MAaTPHULIBL.

Pa3zgen 3. KoMmiiekcHbIE YHCJIa H MHOTOYJICHBI

IlonsaTe KoMmIuleKCHOro 4yucia. QopMmbl 3amMCH  KOMIUIEKCHBIX uucen. JleictBus Han
KOMIUIEKCHBIMM unciaamMu. @opmyna Myaspa. M3BiieueHrne KOpHS N-0 MTOJIOKUTENBHOW CTEIICHH U3
KOMILIEKCHOTO yKcia. Pa3noxkeHne MHOrouseHa Ha MHOKuTenu. OCHOBHas TeopeMa anreOpsl.

10



Pa3nen 4. AHaIMTHYeCKAs TeOMeTPHSA

Cucremsl KoopauHAT. JleKapTOBBI IPSIMOYTOJIBHBIE KOOPJAWHATHI HA MJIOCKOCTH U B MPOCTPAHCTBE.
[TonsipHas cucrema KOOpAUHAT.

Tema 1. IIpsimble ¥ MJI0CKOCTH

Pa3nnyHble TUNBI ypaBHEHUH INIOCKOCTH U YpaBHEHUH NPSAMOI (Ha INIOCKOCTH U B IPOCTPAHCTBE).
Brrunciienue paccTossHUN MEXIy ABYMSI TOYKAMH, TOUKON U MIPSMOM, TOYKON U IITIOCKOCTBIO.
Brruncnenue paccTossHUS MEXAY CKPEIMBAIOIIUMUCS IPSIMbBIMU.

Brruucnenue yrioB Mexay AByMs IPSIMBIMU, NPSMOM U INIOCKOCTBIO, IBYMSI TNIOCKOCTSIMH.

Tema 2. KpuBble 1 NOBepXHOCTH BTOPOI0 MOPSAKA

KpuBbie BTOpOro mnopsigka, MX reOMETpUYECKUE CBOMCTBa W ypaBHeHUs. [IpuBeneHue KpuBoi
BTOPOT'O NOPAAKA K KAHOHUUYECKOMY BHUJLY.

VYpaBHeHHE MOBEPXHOCTH BTOporo mnopsaka. KaHoHuueckue ypaBHEHHsI cdepbl, 3IUIUICOUIA,
KOHYca, rurnepooiona, napadoaonsa.

3.4 TemaTuka NpakKTUYECKUX 3aHATHI O JUCHUILIUHE «JIuHeliHas anredpa»

Ne 3ausTus

Tema 3angaTHs

1

Paznea 1. diieMeHTHI JJMHEHHOM aJaredpbl. MaTpuiibl, 1eHCTBUS HAJl MATPUIIAMU.

2

Ornpenenurenu, MX CBOMCTBA U BhIUUCIEHHE. MaTpuyHas 3anuch CUCTEMbI JIMHEHHBIX
YpaBHECHUH.

OO6parHast MaTpHIla ¥ €€ BHIYUCIICHHE.

CucTeMbl TUHEWHBIX anredpandeckux ypaBHEHUH, OCHOBHbBIE MOHATHS U
onpeneneHus. Pemenue cucteM IMHENHBIX ypaBHEHUN MeTotoM Kpamepa, meToiom
00paTHON MaTpHIIbI

Pemienue cucrem IMHENHBIX YpaBHEHU MeTonoM ["aycca. Panr matpunel. Teopema
Kponekepa — Kanesmnu.

Merton ["aycca B IpOU3BOJIBHBIX CHCTEMAX JTUHEUHBIX ypaBHEHU. OHOPOIHBIE
CHUCTEMBI JINHENHBIX YPaBHEHHUI.

Pazgen 2. JaemeHTHI BEeKTOPHOI anredpbl. Bexktopel. JIuHeitHble onepanuu Hajg
BEKTOpaMH, HX CBOMCTBA. JIMHEHHOE IIPOCTPAHCTBO I'€OMETPUYECKHUX BEKTOPOB.
[TonsiTne nuHEHHONW KOMOWHAIMKM BEKTOPOB. JIMHEWMHO HE3aBUCHMBIC W JIMHEHHO
3aBUCHMBbIE CUCTEMBI BEKTOPOB.

[TonsiTue Ga3uca MpocTpaHCTBA FEOMETPUUECKHX BEKTOpOB. KoopauwHaThl BEKTOpA.
OpTOHOPMUPOBAHHBIM 6asuc. KomnmnueapHocTs, OPTOTrOHAJLHOCTD u
KOMIUIAHAPHOCTh BEKTOPOB.

CkaisipHOe TPOU3BEJCHUE BEKTOPOB M €r0 CBOWCTBA. YCIOBHE OPTOTOHAIBHOCTH
BEKTOPOB. BekTopHOEe mpousBeleHHE ABYX BEKTOPOB, €ro CBOMCTBA. YCIOBHE
KOJJIMHEAPHOCTH BEKTOPOB

10

CMeraHHOE TPOM3BEACHUE TPEX BEKTOPOB M €ro CBOWCTBa. Bbrumcienue odbema
napajuleJienunes1a 1 nupamMuibl. Y clioBUE KOMILJIaHAPHOCTH BEKTOPOB. Brruucnenue
CKaJIIPHOTO, BEKTOPHOTO M CMEIIAHHOTO IPOM3BEIECHUIN BEKTOPOB, 3aJaHHBIX
KOOpAMHATaMU B OPTOHOPMHPOBAHHOM Oa3uce.

11

JluHeliHbIe TpocTpaHCcTBa. PasMepHOCTh U 0a3KC JIMHEHHOTO MPOCTPAHCTBRA.
Marpuna nepexona ot 6asuca k 6asucy. [IpeoOpazoBanne KoOpAHMHAT BEKTOpa MpU
u3MeHeHnn Oas3uca. JIMHEHHbIe OnepaTopshl, ACHCTBUS C JIMHEHHBIMHU OIEPaTOPAMH.
Cob6cTBEeHHbBIE BEKTOPBI U COOCTBEHHBIE 3HAUEHUS] MaTPULIBI

12

Pasznen 3. KoMmiiekcHbI€ YHCJIA 1 MHOTOYJIeHbI MHOXXECTBO KOMILICKCHBIX YHCEII.
q)OpMI)I 3allMCU KOMIIJIICKCHBIX YHCEII. HeﬁCTBHH Haa KOMINICKCHBIMH 4YHCIIaMU.
Paznoxxenue MHOTo4JIeHa Ha MHOXUTCIIM, OCHOBHAAd TCOpEMa aHI‘GGPH

13

Paznen 4. AHAIMTHYECKAS TeOMETPHUSA
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Cuctembl KoopauHat. Pa3zinuunble TUIBI YpaBHEHUN MJIOCKOCTH

14 PaznuyHble THIBI YpaBHEHUH MPSAMOI HA MIIOCKOCTH M B MPOCTPAHCTBE

15 B3anMHOE pacnosnoxeHue NMpsIMBIX Ha IUIOCKOCTH M B IIPOCTpPAHCTBE. BhrunciieHue
pPacCTOSTHUN MEXAY ABYMsS TOYKaMH, TOYKOM M NpAMOW. BelyucieHue paccrosHusd
MEXIYy CKpPEHIMBAIOIIMMUCS MNPAMBIMA. B3auMHOE pacIoIOKEHUE IUIOCKOCTEH.
Brluuciaenue paccTosHUN MEKY TOYKON U IUNIOCKOCTBIO

16 KpuBble BTOpPOro mopsiika HX T€OMETPUYECKHE CBOMCTBA. YPaBHEHHs JJUINIICA,
runepOoibl, mapadonsl OOuiee ypaBHEHHE KpuBOM BTOporo mopsaka. I[Ipusenenue
KpPUBOM BTOPOro NopsiJika K KAHOHU4YEeCKOMY BUay. IIoBepXHOCTH BTOPOro MopsIKa

3.5 Temamuxka Kypcoevix npoekmog (Kypcosvix paoom)

KypcoBbie mpoeKTs! (KypcoBble paboThl) Y4€OHBIM IJIAHOM HE MIPEYyCMOTPEHBI.

4. YyeOHO-MeTOAMYECKOE U MHPOPMALIMOHHOE 00ecriedeHue

4.1. HopmatuBHblie 10kymMeHTbI 1 'OCTbI

1. ®I'OC 09.03.01 MupopmaTika M BBIUUCIUTENIbHAS TEXHUKA, YTBEPKIAEHHBIM llpukazom
Muno6puayku Poccun ot 19.09.2017 N 929 (pen. ot 27.02.2023);

2. Axagemudeckuii yueOHBIN I1aH mo HampasiaeHuto noarotoBku: 09.03.01 «MudpopmaTtuka u
BBIYUCIIHTENbHAs TexHUKa». [Ipoduns: Bed-pazpaboTka u HelipoceTeBble TEXHOIOTHU- 0uHast. 2026.

3. OOpa3oBarenbHas mporpamma 1o HampasieHuio noarotoBku: 09.03.01 «Mudopmaruka u
BBIYUCIIUTENbHAS TeXHUKay. [Ipoduis: Beb-pazpaboTka 1 HelipoceTeBbIe TEXHOIOTHUH - ouHast. 2026.

4. Vka3 Ilpesunenra Poccuiickoit ®@enepauun ot 01.12.2016 Ne 642 «CrpaTterun Hay4dHO-
TEXHOJIOTHYECKOTo pa3Butus Poccuiickoi denepanum».

5. Ilpuka3z MunucrepcTBa oopazoBanus 1 Hayku Poccuiickoit @eneparun ot 23.08.2017 Ne 816
«O6 ytBepxxkaenuu [lopsaka npUMeHEHHs OpraHu3alysIMi, OCYILECTBIISIOUIMMUA 00pa30BaTEIbHYIO
JeSITeIbHOCTD, AJIEKTPOHHOTO OOY4YeHMS, AMCTAHIIMOHHBIX OOpa30BaTENIbHBIX TEXHOJOTMH NpU
peanu3anuy 00pa3oBaTENIbHBIX POTPAMM.

4.2. OcHoBHasi JUTEpaTypa

1. T'opnay, b. A. Jluneiinas anre6pa u aHamTuTHYECKast reoMeTpus : yueOHuK s By30B / b. A.
lNopnau. — 2-e uzn., crep. — Cankrt-IletepOypr : Jlanb, 2022. — 300 c. — ISBN 978-5-507-44063-
4. — Tekcr: osnekTpoHHbIM / JlaHb : 3neKTpoHHO-OMOnmoreyHas cucrema. — URL:
https://e.lanbook.com/book/208664.

2. JluneiiHble anreOpa U aHAJIUTHUYECKAsi FeoMeTpus : yuyeOHo-MeToauueckoe nocoodue / M. U.
Cksopiosa, 1. B. Autonosa, A. I'. Pathos, E. B. ConomonoBa. — Mocksa : PTY MUPDA, 2022.
— 135 c.— Texker : anekTpoHHbIN / JlaHb : 31eKTpoHHO-OMONMOTEeuHast cucrema. — URL:
https://e.lanbook.com/book/240020.

3. Tyran6aeB, A. A. Jluneiinas anrebpa W aHaMUTUYECKas TeoMeTpus : ydeOHUK / A. A.
Tyran6aeB. — Mocksa : ®JIMHTA, 2022. — 260 c. — ISBN 978-5-9765-5265-4. — Tekcr :
ANEKTPOHHBIH // Jlanp : 3JIEKTPOHHO-OHUOIMOTeYHAs CUCTEMA. — URL:
https://e.lanbook.com/book/333359.

4. 3abonorckuit B.C. Jluneiinas anreOpa u aHamuTHdeckas reoMeTpus (y4eOHbIH KOMIUIEKC):
yaebHoe nocobue, 2-¢ m3a. Crep. M.: Uzn-Bo MHOPA-M, 2022. 309 c. (Bsiciiee obpa3oBanue:
OakanaBpuar).

5. Cupotuna UK. JluneiiHas anreOpa M aHaIUTHUYECKas N€OMETPHUS: MHTEPAKTUBHBINA Kypc:
yaeOHoe mocobue st By3oB. CII6, W3n-o Jlans, 2022. 180 c.

6. Kypc nexmuii mo nuHEWHOW anreOpe W aHATUTHYECKOW TeoMeTpuu: yuebHoe mocodue. //
Kynpssues b.1O., Matsam B.U., [TokazeeB B.B., Uepkecosa I'.B.. M.: MI'TY «MAMW», 2009. —
362c. [http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexTpoHHBIIH pecypc. |
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4.3 [lonoiHATEIbHAS JIUTEPATYPA

1. Munocues, B. b. Kypc maremMaTuky i1 TEXHMYECKHUX BBICHIMX YYEOHBIX 3aBEICHUM :
yuebHoe nocobue / B. b. Munocues, B. I'. 3y6koB, B. A. JIsxoBckuil. — 2-e uzf., ucnp. — CaHKT-
[lerepOypr : Jlanb, 2022 — Yacts 1 : AHanutuueckas reometpusd. [lpenenst u psapl. yHKIUU U
npou3BojHble. JIuHelHas u BekTopHas anredpa — 2022. — 544 c. — ISBN 978-5-8114-1558-8. —
Tekcr:  onekrponnwni// Jlamp @  2nMeKkTpoHHO-OmOmmorewnas  cuctema. —  URL:
https://e.lanbook.com/book/211352.

2. Munocues, B. b. Kypc marematuku il TEXHMYECKHUX BBICHIMX YYEOHBIX 3aBEIACHHUM :
yaeOHoe nmocobue / B. b. Munocres, B. A. JIsxosckuii, A. 1. MapTbeiHeHKO. — 2-€ U3]., UCTp. —
Cankrt-IlerepOypr : Jlanp, 2022 — Yactp 2 : OyHKIMN HECKOJIBKUX NepeMeHHbIX. VHTerpanbHoe
ucuucinenue. Teopus nouast — 2022. — 432 ¢. — ISBN 978-5-8114-1559 TekcT : 31neKTpOHHBIH //
Jlanb : anexTpoHHO-OMbOIMoTeuHas cuctema. — URL: https://e.lanbook.com/book/211355.

3. Kpartkuii Kypc BbICIIEH MaTeMaTUKU [DJIEKTPOHHBIA pecypc]: yueb. - DIeKTpoH. jAaH. -
Mockga: JlamkoB u K, 2017. - 510 c. [Pexxum mocryma: URL: https://e.lanbook.com/book/93522. -
3ari. ¢ ’KpaHa.] .

4. 3yokoB B.T'., JIaxosckuii B.A., Mapteinenko A.W., Munocues B.b., Ilymxkaps E.A. Kypc
MaTeMaTHKH JIsl TEXHUYECKUX BBICIIUX YueOHbIX 3aBeaeHuil. Yactu 1-4. M.: MI'1Y, 2012. 400 k3.

5. Umeun B.A., Tlo3nsak O.I'. Ananutudeckast reometpus. M.: Hayka. ['maB. pen-us ¢usuko-
MarteM. JuT-pbl, 1988. 224 c.

6. bexnemumes, /[.B. Pemenne 3amau u3 Kypca aHaJIMTHUYECKON I'€OMETpUM M JIMHEHHOU
anreOpsl [ DNeKTpOHHBIN pecypc]: yueb. mocodue - DneKTpoH. JaH. - MockBa: @usmatnut, 2014. -
192 c. [Pexxum moctyna: URL: https://e.lanbook.com/book/59632. - 3arn. ¢ skpana. |

4.4 DueKTpOHHBbIE 00pa30BaTe/bHbIE PeCypChl

[IpoBeneHue 3aHATUI W aTTecTalMii BO3MOXHO B JAMCTAaHIMOHHOM (opMaTe C NPUMEHEHHEM
CUCTEMBl JUCTaHLIMOHHOrO o0yueHus yHusepcutera (CJJO-LMS) Ha ocHOBe pa3paboTaHHBIX
kaenpoit «MaremaTHKa» 3JIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB (DOP) mo BceMm pasnenam

IIPOIPAMMBI..
Hasanue D0OP
Jluneiinast u BektopHas anredpa | https://online.mospolytech.ru/course/view.php?id=3368
AHaJIMTHYECKAsl TEOMETPHUS https://online.mospolytech.ru/local/crw/course.php?id=2843
Jluneiinas anreopa u https://online.mospolytech.ru/course/view.php?id=462
AHAJIUTUYCCKAA I'COMCTPUA

Pazpaboranubie DOP BKII0UAIOT TPEHUPOBOYHBIE M HTOTOBBIE TECTHI.

HOpSII[OK HpOBGIIeHI/IH pa60T B JUCTAHIIMOHHOM Q)OpMaTe yCTaHaBHHBaeTCH OTACJIIBHBIMHAU

pacropspKeHUSMU TTPOPEKTOpa Mo yueOHOH paboTe u/WiTu IIEHTPOM y4eOHO-METOIMUECKONU PaOOTHI.

Kaxnplii cryneHT obecrieyeH WHIMBUAYAIbHBIM HEOTPAaHHUYEHHBIM JOCTYIOM K 3JIEKTPOHHOU

oubanorexe MOCKOBCKOIO ITOIUTEXA

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

HHTepHeT-pecypchl  BKIIOYAIOT YYEOHO-METOJMYECKHE MaTepHalibl B  3JCKTPOHHOM  BHJIE,

MpeicTaBIeHHbBIE Ha caliTe mospolytech.ru B paznene: «lleHTp MaTeMaTHuecKOTo 00Opa30BaHUDY

(http://mospolytech.ru/index.php?1d=4486,

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

[Toste3Hble y4eOHO-METOAMYECKHE U MHPOPMAITMOHHBIC MaTepPHAITbI MPEACTABIICHBI Ha CalTax:
http://exponenta.ru, http.//eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepedens pecypcoB MHPOPMAITMOHHO-TEICKOMMYHHUKAIIMOHHOW ceTH «HTepHeT» ISl OCBOCHHS

TUCIUILTMHBL: Www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JIu1eH3NOHHOE H CBOOOTHO pacIpocTpaHsieMoe MPOorpaMMHoOe odecrnedeHne
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https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
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Ne( HaumeHoBaHme Pazpa6otunk 1O HoctynHocTh Ccbliaka Ha Enunblii peectp
(mpaBooOJiagaTesib) | (JIMIEH3MOHHOE, POCCHIICKUX MPOTrPpaMM JJIst
cB00OIHO 9BM u B/l (npu Haau4umn)
pacnpocTpaHsiemMoe)
1 | AstraLinuxComm |OOO "PYCBUTEX- [JIumnen3sunonnoe https://reestr.digital. gov.ru/reestr/
onEdition ACTPA" 305783/?sphrase_id=954036
2 | MoitOduc OO0 "HOBBIE JInneH3noHHoe https://reestr.digital.gov.ru/reestr/
OBJIAYHBIE 301558/?sphrase_1d=943375
TEXHOJIOT'"

4.6. CoBpemenHble npodeccuoHaIbHbIE 0a3bl TaHHBIX U HH(POPMALMOHHbIE
CIIPAaBOYHbIEC CHCTEMbI

ITepeyens pecypcoB ceTu UHTepHeT, 10CTYNHBIX A/ OCBOCHHS AUCHMIIUHBI:

HaunmeHnoBanue

Ccbl1ka Ha pecype

HoctynHocTh

NuadopManmoHHO-CIIPABOYHBIE CHCTEMbI

Stack Overflow

https://stackoverflow.com/

HocrynHa B cetu MHTEepHET
0e3 orpaHuYeHUN

HNndopmanmonnsie pecypesl Cetn
Koncynbrantllntoc

http://www.consultant.ru

HoctynHo

[TopTan @enepanbHbIX
rOCyIapCTBEHHBIX 00Pa30BaTEIHHBIX
CTaH/IapTOB BHICIIETO0 00pa30BaHUs

http://www.fgosvo.ru.

JocrynHo

DJIeKTPOHHO-0MOIHOTEYHbIE CHCTEMbI

Jlanb https://e.lanbook.com/ HoctynHa B cetu HTEpHET
0e3 orpaHuYeHUMN
IPR Books https://www.iprbookshop.ru/ HocrtynHa B cetn MHTEpHET

0e3 orpaHuYeHUI

IMpodeccnonanbHbie 6a3bl JAHHBIX

ba3za nanHbIX HayuyHOI MekTpoHHOU | http://www.elibrary.ru JHoctymnHo
O6ubamoTexku

(eLIBRARY.RU)

Web of Science Core Collection — http://webofscience.com JHoctymnHo

noJMuTeMaTHIecKas peepaTHBHO-
oubnuorpaduueckas u
HayKOMETpUYeCKast
(bubmmomeTpuueckas) 0a3a TaHHBIX

5. MaTtepuajJibHO-TeXHUYECKOe o0ecnevyeHne QU CIUTITHHbI
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https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
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https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/

MarepuanbHO — TeXHHYecKasi 0a3a yHMBEpCHTETa 00ECIeunBaeT MPOBEACHUE BCEX BUIOB
3aHATHH, MPEAYCMOTPEHHBIX y4EOHBIM IIJIAHOM, M COOTBETCTBYET NCHCTBYIOIIMM CAaHUTAPHBIM H
MIPOTHBOMOKAPHBIM MIPAaBUJIAM U HOPMaM.

Kagenpa «Maremaruka» He pacnoiaraeT COOCTBEHHBIM ayAUTOPHBIM (OHIOM H HCIIOIb3YeT
yueOHbIe ayTMTOpUU U3 0011ero GoHaa yHUBEPCUTETA.

IIpy HEOOXOAMMOCTH 1S TPOBEACHUS WHTEPAKTUBHBIX MPAKTHUCCKUX  3aHATHH
UCTOJB3YIOTCS KOMITBIOTEPHBIE KJIACCHl YHUBEPCUTETA.

6. MeToanueckue peKoOMeHIAlNU
6.1. MerToauveckne peKOMEHAANMH JJISl IPenoJaBaTeis 0 OPraHu3anuu 00y4eHust

[Ipexxne Bcero, ciaenyeT oOpaTUTh BHMMAHME CTYJEHTOB Ha TO, YTO IMPAKTUYECKH BECH
M3y4aeMblii IMH MaTepHall He TpeOyeT KaKoi-Tubo creruanbHOM (JOMOIHUTEIHHON) TOATOTOBKH U
BIIOJIHE MOXET OBbITh YCIIEIIHO WM3YYEH, €CIU CTYIAEHTbl OYIyT MOCEIIaTh 3aHATHsI, CBOEBPEMEHHO
BBIMIOJHATh JOMAIlIHUE 3aJaHHUs W TOJIB30BaThCS (MPU HEOOXOAMMOCTH) CHUCTEMOW IUIAHOBBIX
KOHCYJIbTAllUi B TEUECHHE KaXJ0ro ceMmectpa. Bomemmue B kypc JImHelHO#N anreOpbl pa3aeibl
SIBJISIFOTCA KJIACCUYECKMMH, B TO K€ BpeMs OHU MPAKTUYECKH OPUEHTUPOBAHBI, TAK KAK HMEIOT
LIIMPOKOE PacIpOCTpaHEHUE JUIsl pEelIeHMs pa3HOro poja 3ajady BHYTpU CaMOl MaTeMaTWKH U
MPUKIIAIHBIX 3a71a4. VIX 0CBOEHHE OMOKET CTYIEHTaM JIOTUYECKH BEPHO, apTYMEHTUPOBAHO U SICHO
CTPOUTb YCTHYI0O M THCbMEHHYIO pe€db, YCIEUIHO IPUMEHATh HAKOIUICHHbIE 3HAHUA B
npodeccruoHaNbHOM e TENbHOCTH.

HeoOxonumo ¢ camMoro Hayaia 3aHSATHM pPEKOMEHJOBaTb CTYJEHTaM OCHOBHYIO H
JOTIOJTHUTEIBHYIO JIUTEPATypy, @ B KOHLE CEMECTpa J1aTh CHMCOK BOIPOCOB JJII MOJATOTOBKH K
JK3aMEHY.

Ha nepBoM 3aHATHH N0 JUCHUILTHHE CEAyeT 00s3aTeIbHO MPOUH(OPMHUPOBATH CTYICHTOB
0 BUjIe ¥ popMax TEKyIIeH 1 MPOMEKYTOYHOM aTTeCTALUN MO AUCITUIUIMHE, CPOKAX MX
MPOBEACHUS, YCIOBUAX JOIMYCKA K MPOMEKYTOUHOM aTTeCTallK, IPUMEHSIEMbIX BUAX
MIPOMEXYTOYHOT'O KOHTPOJIS.

N3noxenne TEOPETUYECKOrO0 Marepuana JOJKHO COMPOBOXKAATHCS WILIIOCTPATUBHBIMU
MpUMepaMH, TIIATEIbHO OTOOPAaHHBIMU IpENOJaBaTesieM TaK, YTOObl TEXHUYECKHE TPYAHOCTH U
BBIKJIQIKU TpPU PELUIEHUWU 3aJaud HE OTBJICKAJIM OT TJABHOIO: OCMBICIEHUS HJIEU U CYTH
npuUMeHseMbIX MeTonoB. Cienyer BcerjJa yKa3blBaThb IMPUMEPHI NMPAKTUYECKOTO MPUMEHEHUS
PacCMOTPEHHBIX Ha 3aHATUAX YpaBHEHHUH U HOpMyII.

[IpakTudeckue 3aHATHA JOJDKHBI OBITH OPraHW30BAHBI IPETIOJAaBATEIIEM TAaKUM 00pa3oM,
9TOOBI  OCTaBAJIOCH BpeMs Ha TEPUOJUYECKOE BBINOJHEHHWE CTYyJEHTaMH HEOONbIION
CaMOCTOSITENIbHOM pabOThI B ayAUTOPUH I IPOBEPKU YCBOEHHUS U3JI0KEHHOTO MaTepHaia.

[IpenogaBaTens, BeAYUIUMl NpPAaKTUYECKUE 3aHATHUS, JOJDKEH COIVIACOBBIBATH Y4eOHO-
TEMAaTUYECKHUI TUIaH 3aHITHN C JIEKTOPOM, HCIIOTIB30BATh €ANHYIO CUCTEMY 0003HAYECHUH.

[IpenogaBaTemnto ciaenyeT 10OUBATHCA CUCTEMATHYECKOI HETIPEPHIBHOM pabOThI CTYICHTOB B
TEUYEHHUE CEMECTpPa, HEOOXOAUMO BBISBIISATH CHIIBHBIX CTYICHTOB M TIPUBJICKATh UX K HAYIHOU padoTe,
K YYacCTHIO B Pa3HOT0 pOJa OJIMMIIMAZaxX U KOHKYpCax.

CTyneHT JOKEH OIYIIATh 3aMHTEPECOBAHHOCTD MPENO01aBaTeisl B JOCTH)KEHUN KOHEYHOTO
pe3ynbrara: B mpuoOpeTeHnH 00yJaronMMUCs MPOYHBIX 3HAHUH, YMEHUH U BIaIeHUs HAKOTIEHHOM
nH(popmManyen As pereHus 3a1ad B 1poecCuOHATbHON JesSTEIbHOCTH.

6.1.1 O6pa3zoBaTeibHbIE TEXHOJOTHH.

[IpoBenenune 3aHATHI M aTTECTAIIMI BOZMOYKHO B AMCTAaHIIMOHHOM (pOopMaTe ¢ MpUMEHEHHEM
CHCTEMBI AUCTaHIIMOHHOTO 00y4eHus: ynusepcutera (CLO-LMS) Ha ocHOBe pazpaboTaHHBIX
kadenpoir «MaremaTtukay 3JIEKTPOHHBIX 00Opa3zoBarenbHbIX pecypcoB (DOP) mo Bcem paznenam
MpOrpaMMsI (cM. 1. 4.4).
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HOpH,Z[OK MMPOBCACHUA pa60T B AUCTAaHIHUOHHOM (bopMaTe YCTaHaBJIMBACTCA OTACIIbHBIMU
pacropspKeHUSMHU TTPOPEKTOpa Mo yueOHOH paboTe u/Wiu IIEHTPOM y4eOHO-METOIMUECKONU paOoTHI.

6.2. Meroguueckue yKazaHus AJIs 00y4AKOIIMXCS 10 OCBOCHHUIO TUCHMILIIMHBI

Pa3znen: 3eMeHTHI JINHEHHOM anredpbl

Martpuusl u onpeaeautenn. [Ipexae Bcero, CTyIeHT JOHKEH MOHAThH, YTO MaTPHIIA — 3TO
Tabnuma yrcen (mpudyeM 3Ta TabIuIa MOKET UMETh OJMHAKOBOE YHCIIO CTPOK M CTOJIOIOB, 8 MOXKET
OBITH U IPSIMOYTOJIBHOM), & ONIPEAETUTENb- 3TO YUCIIO, 3aMCHIBAEMOE B BUJIE KBAAPATHON TaOIUIIBI,
TO €CTh ONPEICIUTENN CYIIECTBYIOT TOJIBKO y KBAaJIPATHBIX MaTPHII.

Crnenyet oOpatuth 0co00€ BHUMAHHE HA OMEPALNI0 YMHOXKEHHUS MPSMOYTOJIBHBIX MaTpPUIL U
MOHSTh, KAKUM TIOJIY4YaeTCsl MOPSIOK MaTpUllbl — Tpou3BeneHus. OCOOCHHOCTh MATPHI] TAKXKe
COCTOMT B TOM, YTO MPOU3BEIEHUE MATPHI][ HE IMEPECTAHOBOYHO, TO e€cThb AB # BA.Cnenyer
00s13aTeNIbHO YOEIUTHCS B 3TOM, PELINB COOTBETCTBYIOLIUE 3aauH.

BaxxupiM siBrisieTcss moHsiTue oOpaTHOW MaTpuilbl. Hajmo 3HAaTh yclioBHE CYIIECTBOBAHHUS
oOpaTHOM MaTpulbl U aIrOpUTM ee noctpoeHus. [locie ee BhIUMCIIEHUS LeNeco00pa3HO JenaTh

IIPOBEpKy TIPABHIBHOCTH pENIEHHs, BBHIIOMHHB OMepalmio yMmHOokeHus A 'A=FE (momkHa
MOJIyYUThCS €AMHUYHAS MaTPHIIA)

[Ipn m3yueHNn ompeaenuTeNeid HaJ0 YETKO YCBOUTH MOHATHS MHHOpPA, alre0pandeckoro
JIOTIOJTHEHUS, 3HaTh MHOTOYHCIICHHbIE CBOWCTBa omnpenenurens. [lisg OCBOGHUS TEXHUKHU
BBIUMCIICHUS ONpEIeNuTeNel 1eaecoo0pa3Ho, BBIOpaB TMPOWU3BOJIBHBIA  ONPEACTUTEIh BBIIIC
TPETHETO MOPAIKA, PACKPHITH €r0 PA3INYHBIMU CIOCOOAMU, TPUMEHSS PA3I0KEHHUE U TI0 CTPOKaM U
o cronbmam. OOpaTuTe BHUMaHUE, KaKUe CTPOKHU (CTOJOLBI) MPEANOYTUTEIbHEE BbIOUPATh IS
PaCKpBITHS OIPEAETUTENS, YTOOB! YIIPOCTUTH €ro BelurciaeHne. OCOOeHHO Y3 PEKTUBHO BEIYUCIICHUE
OTIPENICIIUTEIISI C TIOMOIIBIO 3JIEMEHTAPHBIX MPEOOPa30BaHMMA, MPUBOIAIINX €T0 K TPEYTOJIEHOMY
BUJLY.

[Ipu uzyyeHuu pemeHnit cucTeM JIMHEUHbIX anredpanyeckux ypaBuenuit (CJIAY) obpature
BHUMAaHHUE, MPEKIE BCEro, Ha MOHATHE PEIICHHUs] CUCTEMbI U YCJIOBHUS CYLIECTBOBAHMS PELICHUN B
3aBHCUMOCTH OT COOTHOLICHHUSI MKy PAHTOM MATPHIIbI, PAHTOM PaCIIMPEHHON MaTPHUIIBI CHCTEMBI
U YHCIIOM HEU3BECTHBIX M ypaBHeHHMH. OOpaTuTe BHUMaHHME Ha YCIIOBHS IpUMEHEHHUs (popmyi
Kpamepa u wmetona oOpatHoil MaTpuubl. BHuMarenbHO pa3depuTe MNpUMEpPHl pEHICHUS
MIPOM3BOJIBHBIX CHUCTEM JIMHEHHBIX ajreOpanueckux ypaBHEHMH MeTtogoMm [laycca (BBeaeHue
0a3UCHBIX U CBOOOHBIX MIEPEMEHHBIX ).

Pa3nes: JeMeHThI BEKTOPHOM aaredpsnl

[Tpu u3ydeHun naHHOW TeMbl oOpaTUTe BHUMAaHHUE HA JIMHEHHBIC ONEpalluy HaJl BEKTOpaMH,
Ha TMOHATHS TUHEHHON HE3aBUCUMOCTH U JIMHEWHOW 3aBUCUMOCTH BEKTOPOB, Ha (PyHIaMEHTaIbHOE
MOHATHE Oa3znuca BEKTOPHOTO MPOCTPAaHCTBAa (M OPTOHOPMUPOBAHHOTO 0a3uca), Ha PA3NOKECHHE
BEKTOpa 1o 0a3ucy.

3HaTh OMNpeleJICHUEe, TEOMETPUUECKUE CBOMCTBA CKAJIIPHOTO, BEKTOPHOTO M CMEIIAHHOTO
MIPOU3BEICHUS BEKTOPOB, (DOPMYIIBI TSI UX BBIYMCICHUS B BEKTOPHON M B KOOPAWHATHOW (hopme.
OO0s3aTenbHO 3HaTh W YMETh TPOBEPATH YCIOBUS OPTOTOHAIBHOCTH, KOJUIMHEAPHOCTH U
KOMILUIAHAPHOCTHU BEKTOPOB.
Pa3jnen: koMIIEKCHBIE YHCJIA H MHOTOYJIEHbI

B oatom pasgene, mpexae Bcero, Haa0 MOHATh, YTO KOMIUIEKCHOE YHCIIO SIBUIIOCH
pacuiupeHreM TMOHATUSA JCUCTBUTEIBHBIX YHWCEN, 3HATh OMpeleiecHue U Tpu (GOpPMBI 3alUCH
KOMIIJIEKCHOTO yucna (anreOpandeckyro, TPUTOHOMETPUYECKYI0O M  TOKa3aTelbHYIO),
TEOMETPUUYECKYIO MHTEPIPETAIMIO KOMIUIEKCHOTO YHCJIa M B3aMMHO-OJHO3HAYHOE COOTBETCTBHUE
MEXIy MHO>KECTBOM KOMILIEKCHBIX YHCENl U MHOXKECTBOM TOYEK KOMIUIEKCHOM TIOCKOCTH. 3HATH
bopmyny Ditnepa. KomriekcHbIe Yrcaa MOXKHO H300pakaTh C TOMOIIBIO0 BEKTOPOB HAa KOMIUIEKCHOU
mwiockocTu. [ToaTomy onepariuu cno>keHusl ¥ BBIYUTAHUS KOMIUIEKCHBIX YHCEN MOTYT ObITh CBEJICHBI
K OIepaIusM CI0KECHHS U BBIYUTAHUS COOTBETCTBYIOIINX BEKTOPOB.
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Hano 3Hath M yMeTb BBINOJNHATH ONEPAllMM YMHOXKCHUS, [EJICHUsS, BO3BEACHUS B
MOJIOKUTENbHYIO CTETIEHh KOMIUIEKCHBIX YHCEN, 3alHCaHHBIX B TPUTOHOMETpUYECKoW Qopme,
W3BJICUYEHUS KOPHS N-0if CTENEHN W3 KOMIUIEKCHOTO YHCIIA.

Cnenyer oOpaTHTh BHMMaHHE Ha TO, YTO MHOXKECTBO KOMIUIEKCHBIX YHCENT SIBISETCS
3aMKHYTBIM, TO €CTh JTI00as anredpandeckas oneparus Hajl KOMIJICKCHBIMH YHCIaMU HE BHIBOJIUT 32
npeaessl 0071acTH KOMITJIEKCHBIX YHCEL.

Hano 3HaTh pa3nuyuHble BUIBI Pa3IoKeHUsI MHOTOWIEHA HA MHOXKUTEINHN JUI CIy4aeB, Kornaa
cpean KOpHEH MHOTo4WwIeHa MOTYT OBITh KpaTHbIE, KOMIUIEKCHBIC KOPHH. OTH CBEACHUS OyayT
MCIOJIb30BATHCS, HAIPUMED, B MHTEIPAIbHOM UCYHCIICHUHU ITPH BHIYUCICHUN HHTETPAJIOB OT IPOOHO-
panMOHANBHBIX (YHKIMH, IPU PELICHUH JIMHEHHBIX OJHOPOIHBIX ITU(PEepeHINATBHBIX YPaBHEHUH
N-TO HOPSIZIKA C TIOCTOSHHBIMU KO3 QUITEHTAMH.

Pazgesn: AHajuTu4decKkasi reoMeTpust

[Ipy W3ydeHMM aHATUTUYECKOW TE€OMETPUM CIEOYET, MPEXKJE BCEro, MOHATh, YTO €€ 3ajayei
ABJIICTCS N3YUCHUC I'COMCTPHUICCKUX O6I>CKTOB IMpyu MOMOIIH AHAJIUTHYCCKUX MCTOOOB anre6p1>1 )41
MaTeMaTHYeCKOro aHaln3a. B OCHOBE Takoro moJAXoJa JEKHUT METOJ KOOPIWHAT, BIIEPBBIC
cucremarnuecku npumeHeHHbI P. Jlekaprom. OCHOBHBIE NOHSTHS T'€OMETpUM (TOYKa, IpAMasd,
IJIOCKOCTh) SIBJISIOTCSL HEONpPEAENsEMbIMH, U JUISI UX ONMUCAHHS MPUMEHSETCS aKCMOMaTHYECKHM
MECTOAO, H03BOJI$IIOH_[PII>'I YCTAaHOBUTH B3aMMHO OAHO3HAYHOC COOTBCTCTBUC MCKAY MHOKCCTBOM TOYCK
MPSIMON U MHOKECTBOM JIEHCTBUTENIbHBIX YHCEN U, TAKUM 00pa3oM, BBECTH CUCTEMY KOOPJIMHAT.
Hano detko ycBouTh pasnuuHble (GOpMbI ypaBHEHHUH MPSIMON M IJIOCKOCTH YMETh MEPEXOAUTH OT
0J1HOM (hopMBI K 1pyroif. ClelyeT OCMBICIUTD U YCIIEIIHO IPUMEHSTH PEIIEHUS KJIIACCUYECKUX 3a7a4
AQHAJIMTUYECKOM T€OMETPUU O B3aMMHOM PACIIOIOKEHUHU NPSAMBIX U IUIOCKOCTEH, YMETh OIIPEACIIATh
YTJIbI U PACCTOSIHUSI MEXAY Pa3IMYHBIMU T€OMETPUYECKUMU O0BEKTaMHU.

OTMeTuM B 3aKJIIOYEHHE, YTO YCIEUIHOE M3Y4YeHHE AMCLUMIUIMHBI « JIuHeiHas anreOpay,
npuodpeTeHne HEoOXOAMMBIX KOMIIETEHIMI, YMEHUIl M HaBBIKOB BJAJICHUS MaTeMaTHYeCKUM
anmapatoM TpeOyeT OT CTYACHTOB OOJIBIION CaMOCTOSITeNbHOM paboThl. OOpaTUTe BHUMAHUE, YTO
KOJIMYCCTBO 4aCOB, OTBOAMMBIX HAa CaAMOCTOATCIIbHYIO pa60Ty B COOTBETCTBHUU C y‘IG6HBIM IIJTaHOM,
0o0JIbIIe YKCIIa YaCOB, OTBOJAMMBIX Ha BCE BUIBI Ay JUTOPHBIX 3aHATHUH.

7. MDOHJ OLIEHOYHBIX CPEACTB

JInst KOHTPOJI YCIIEBAa€MOCTH W KadecTBa OCBOCHHS TUCIMIUIMHBI HACTOSINEH IMpOrpaMMon
NPELYCMOTPEHBI CIEAYIOIIHUE BUABI KOHTPOJIS:

— KOHTPOJIb TEKYIIEH YCIeBaeMOCTH (TEKYITUH KOHTPOJIb);

— TPOMEKYTOUHAs aTTecTalus (IK3aMeH ).

7.1 MeToAbl KOHTPOJIS U OLEHUBAHUS Pe3yJIbTATOB 00y4YeHUsI

HaunmenoBanue
Bun xonTpons
KOHTPOJIS Kpatkas xapakTepucTrka KOHTPOJIs
Ne n/mm pE3yNbTaToOB
J-S— pe3yNbTaToB pe3yJIbTaTOB 00yUYEHUS
Y 00yueHus
OOyuaromuiicss B TEUGHHE  CEMecTpa
PacteTHo CaMOCTOSITENILHO BBITIOJIHSET Psii PacyeTHO-
1 rpaduicckas Texymmit rpadguveckux padbotr mo teme paszaena. [lpum
p aGoTa y IpOBEpKe MpernoaaBaTelib OIICHUBAET
p KauyecTBO  O(QOpMIIEHHUS,  TMPaBUIBHOCTH
pacueTos.
Pemenue KOHTPOJIbHOM paboThl
’ KonTponbHas Texymuii OCYIIECTBIISIETCS. HAa TMOCJIEIHEM 3aHSATUU
pabota y n3ydaeMoro paszaena. KonrpompHas pabota
BBITIONHACTCSL  MHAMBHIYAIBHO  KaXJbIM
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cryneHroM. IIpu mpoBepke IpernonaBaTellb
OLICHMBAET IPABWIBHOCTh IPOU3BEICHHBIX
pacyeTos.

Tect

Tekymmit

TectupoBanue mNpPOBOAUTCA Ha IOCIEIHEM
3aHATUM H3y4aeMOM TeMbl. TecTupoBaHUE
OCYILECTBISCTCS, JIMOO TMpH  HOMOILU
KOMIIBIOTEPHOM  CHCTEMBI ~ TECTUPOBAHMS,
a0 € UCIMOJIb30BAHUEM BBIIAHHBIX TECT-
3amaHuii Ha OymaKHOM HocuTene. B pamkax
TECTUPOBaHUS IIPOBEPSETCS 3HAHHE
TEOPETHYCCKOM 0a3bl.

4 DK3aMeH

IIpomexyTOUHBIN

[TpomexyTouHasi aTTecTalus o0ydaroluxcs B
(dopme sK3aMeHa MPOBOIUTCS IO pe3ysbTaTaM
BBINOJIHEHUSI BCEX BUAOB Y4yeOHOW paloThl,
NPEIYCMOTPEHHBIX  y4EOHBIM  TUIAHOM IO
JAHHOW AMCLHUIUIMHE, IPU 3TOM YUYUTBIBAIOTCS
pe3yabpTaThl TEKYIEr0 KOHTPOJIS yCIIEBAEMOCTH
B TeueHHe cemectpa. OLEHKAa CTENEHU
JOCTIKEHUSI  OOYYarOIUMHUCS — TIAHUPYEMBIX
pe3yabTaToB  O0y4deHHs 1O  JUCLUIUIMHE
IIPOBOJUTCA  IIPENOJABaTeNIeM,  BEAYIIUM
3aHATHA [0 IUCLUIUIMHE METOIOM 3KCIEPTHOU
oneHkd. [lo  wrToram  NMpPOMEXYTOUHOU
aTTecTallud IO JWCLMIUIMHE BBICTABIIAETCS
OLICHKA «OTJIIHYHOY, «XOpOILOY,
«yZAOBIETBOPUTEIBHO WIH
«HEYJIOBIECTBOPUTEIBLHO.

7.2.

IIlkana u KpUTEepUM OLIECHUBAHUSA Pe3yJIbTATOB 00yUeHHUs

[Toka3zaTenem olleHHBaHUS KOMIIETCHIIMI HA PA3IMYHBIX dTanax ux (OpMUPOBAHUS SBISECTCS
JTOCTIKEHHE 00yYarOIIMMHUCS TUTAHUPYEMBIX PE3yIbTaTOB O0YUECHHS 0 TUCITUTIINHE (MOIYIIIO).

KpuTtepun oneHuBaHus

IToxka3arenan
HeynoBiaeTBopuTEJIbHO | YIOBJETBOPUTEIBHO Xopomo OT1iu4HO
3HATD: OO6yuaromuiics OO6yuaromuiics Obyyvarommii | O0yyaromu
TEOPETUYECKUE | JEMOHCTPUPYET MOJHOE | JEMOHCTPUPYET cA ncs
OCHOBBI OTCYTCTBHE WJIH HETOJIHOE JIEMOHCTPHUPY | JEMOHCTPHU
JIMHEUHOMN HENOCTAaTOYHOE COOTBETCTBUE €T YaCTUYHOE | pyeT
anreOpsl U COOTBETCTBUE CJIEAYIOIINUX 3HAHUM: | COOTBETCTBHE | MOJHOE
AHAJIMTUYECKOMN | CIEIYIOMIMX 3HAHUM: TEOPETUYECKHUE CIEQYIOIUX | COOTBETCTB
T€OMETPHH, TEOPETUUECKHE OCHOBBI OCHOBBI JINHEWHOU 3HAHUM: ne
KOMILJIEKCHBIE JUHEHHOU anreOpsl 1 anreOpsl U TEOPETUUYECK | CIECAYIOLIUX
qyucha. AHAJIUTUYECKON AHAJIUTUYECKON 1€ OCHOBBI 3HAHUM:
reoMeTpuu, reoMeTpuu, JIMHEHHON TeopeTnYec
KOMILIEKCHBIE YUCTIA. KOMIUICKCHBIC YHCIA. | alreOpsl U KH€ OCHOBBI
AHAIUTUYECK | JIMHEWHOU
ol anreOpsl U
r€OMETPUH, aHAITUTUYEC
KOMIUIEKCHBI | KOU
€ yucra. T€OMETPUH,
JlonyckaroTc | KOMIUIEKCH
S bI€ YHUCJIA.
HE3HAYUTEIb
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Hele omnOku, | CBoOOgHO
HETOYHOCTH, | ONEpUpyET
3aTpyHEHUsl | MPUOOPETEH
npu HBIMU
AQHAIUTUYECK | 3HAHUSIMH.
ux
onepanusx.
yMeThb: OOyuatonmiica He ymeer | OOyuaromuiics OOyuarommii | OGyuatomu
pelaTth 3a7]a4M | WK B HEIOCTAaTOYHOM JIEMOHCTPHUPYET cA ncs
U YOPAKHEHUSI | CTENIEHU yMEET: HEIOJIHOE JEMOHCTPUPY | IEMOHCTPHU
WCTIONb3YS pemaTh 3aJa4u U COOTBETCTBHUE €T YaCTUYHOE | pyeT
OCHOBHBIE YIOPAKHEHHS UCHIONB3Ysl | CACAYIOIIMX YMEHUN: | COOTBETCTBHE | ITOJHOE
METO/IbI, OCHOBHBIE METO/IbI, pelarh 3aa4uu u CIIEIyIOIIMX | COOTBETCTB
W3YyUYEHHBIC B W3YUYEHHBIE B Kypce YIOPaKHEHUS YMEHUM: ue
Kypce JTUHEHHOH anredpe u WCIIOJIb3YSl OCHOBHBIE | peIlIaTh CJEAYIOIINX
JIMHEHOU aHAJIUTUYECKOU METO/Ibl, U3YUYCHHBIC B | 3374 U YMEHUM:
anredpe u T€OMETPHH; ONIEPUPOBATH | KYypCe JIMHEMHOU YIpaXHEHUs | peuaTh
AQHAJTUTUYECKON | C KOMIUJIEKCHBIMU anredpe u UCIIONB3YS 3a/1auu 1
TE€OMETPHUH; YUCJIaMHU. aQHAJIUTUYECKOMN OCHOBHBIE YIOPaKHEHU
ONEePUPOBATH C T€OMETPHH; METO/BI, A
KOMILIEKCHBIMH OIIEpUPOBATH C U3YYEHHBIE B | UCIOJIB3YS
YUCJIaMHU. KOMILIEKCHBIMU Kypce OCHOBHBIE
YHUCIIAMH. JIMHEUHOMN METOJIBI,
Jlonmyckatores anredpe u W3Yy4YEHHBIE
3HAYUTENbHbBIE AQHAIUTUYECK | B Kypce
OIIMOKH, MPOSIBIISIETCS | OU JIMHEWHOMN
HEJIOCTaTOYHOCTh T€OMETPHUH; anredpe u
YMEHUH, 1O pALY ONEPUPOBATh | AHAIIUTHYEC
noKka3aTeJieH, C KOM
o0yyaromuics KOMILJIEKCHBI | T€OMETPHH;
WCIIBITHIBAET MU YUCJIAMH. | ONEpUPOBAT
3HAYUTEIIbHbIE YmMenus bC
3aTpyIHEHUS NpU OCBOEHBI, HO | KOMIUIEKCH
OIEpUpPOBAaHUU JOTMYCKAIOTCS | BIMU
YMEHUSIMH NIPU UX HE3HAUUTENb | YHCIAMHU.
TepeHoce Ha HOBBIC Hble omnOKkH, | CBOOOIHO
CUTYyallUH. HETOYHOCTH, | OTEpUpPYET
3aTpyAHEHUs | mpuoOpeTeH
npu HBIMU
AHAJUTUYECK | YMEHUSIMU,
ux MIPUMEHSET
onepanusx, UX B
nepeHoce CUTYaIUsAX
YMEHHUH Ha MOBBIILIEHHO
HOBBIE, 17§
HECTaHJAPTH | CJIOXHOCTH.
bI€ CUTYaLIUH.
BJIA/I€Th: OOyuarommiics He | OOyyJaronuiics B OO6yuarommii | OOy4Jaroru
HaBbIKaMU BJIaJICET WIH B | HEJJOCTaTOYHOM Csl YaCTUYHO | Hcs B
MIPUMEHEHUS HEJOCTaTOYHOM CTEIEHU | CTETIEHM BIAJCET: BJIAJIEET: IIOJIHOM
JUHEHHOMN BJIAJECET HaBBIKAMU HaBbIKAMH o0Beme
anredpsl U HaBBIKAMM MPUMEHEHUS | IPUMEHEHUS NPUMEHEHUSI | BJIAJICET:
QHAINTUYECKON | JTMHEHHOMN anreOpsl U JUHEHHOM anreOppl U | JIMHEHHOU HaBBIKAMU
TEOMETPUH K aHAJTUTUYECKOMN aHAJTUTUYECKOMN anreOpel U MIPUMEHEHU
€CTECTBEHHOHA | T€OMETPHUH K TEOMETPUH K AQHAJIUTUYECK | S IMHEWMHOU
YYHBIM €CTECTBEHHOHAYYHBIM €CTECTBECHHOHAYYHBIM | OU anredpsl U
(puzmueckum u (puzmueckum u TE€OMETPHUM K | aHAJIUTHYEC
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TEXHUYECKUM) | (PU3UUECKUM H TEXHUYECKUM) €CTECTBEHHO | KO
3aa4am. TEXHUUYECKMM) 3a7jauaM. | 3a7adaM. Hay4YHBIM reOMETPHUH
OO6yuatouuiics (pusuyeckum | K
UCIIBITHIBAET u €CTECTBEHH
3HAYUTENbHbBIE TEXHUYECKUM | OHAyYHBIM
3aTpPyIHEHUS [IPU ) 3aJa4am. (puzugecku
MIPUMEHEHUU HaBbIKOB | HaBbiku M H
B HOBBIX CUTyallUX. | OCBOEHBI, HO | TEXHUYECKH
JIOTIYCKAIOTCS | M) 3aJla4aM.
He3HauuTens | CBOOOAHO
Hbl€ OUIMOKH, | IPUMEHSET
HETOYHOCTH, | MOJTY4YEHHBI
3aTpy/IHEHUS | € HAaBBIKU B
npu CUTYyaIHAX
AQHAJIUTUYECK | TIOBBILICHHO
170:¢ 71
orepanusx, CJIOKHOCTH.
nepeHoce
YMEHHUH Ha
HOBBIE,
HECTaHJIapTH
bI€ CUTYALINU.
IIkana oueHUBaHUA IPOMEKYTOYHOM aTTECTALMHU: IK3aMEHa.
[Ikana olleHUBaHUs Onucanue
BeimonHensl Bce Buabl yueOHON paboThl, NpeayCMOTPEHHbIE

OTIINYHO

y4eOHbIM TuIaHOM. CTyZIEHT JE€MOHCTPUPYET COOTBETCTBUE 3HAHUH,
YMEHUH, HaBBIKOB TNPUBEACHHBIM B TaONULAX IOKa3aTelsiM,
onepupyeT NpUOOPETEHHBIMU 3HAHUSIMU, YMEHHUSIMHU, HaBBIKaMH,
IPUMEHAECT UX B CUTyalUsAX IIOBBIIICHHOW CJIOXKHOCTH, HE
WCIBITBIBACT 3aTPYAHEHUNM TPH  AHAIUTHUYECKUX  OIEpalusix,
[IEPEHOCE 3HAHUW U YMEHUHN HA HOBBIE, HECTAHIAPTHBIC CUTYALUU.

Xoporio

BeimonHensl Bce BuABI y4eOHOH pabOThHI, TpPEIyCMOTPEHHBIE
yueOHbIM  1wiaHoM.  CTyeHT  JeMOHCTPUpPYET  YacTHYHOE
COOTBETCTBUE 3HAHUW, YMEHUH, HABBIKOB MTPUBEACHHBIM B TabIuIaxX
1oKa3aTessiM, OnepupyeT NpUOOPETEHHBIMU 3HAHUSAMHU, YMEHHSIMHU,
HaBbIKaMH, MPUMEHSET UX B CUTYyalUsIX MOBBILICHHOW CIOXHOCTH.
IIpu 3TOoM MOryT OBITH JONYLIEHBI HE3HAYMTENIbHbIE OLIMOKH,
HETOYHOCTH, 3aTPYyIHEHUS [TPU aHAIUTUYECKUX ONEpALUSIX, IEPEHOCE
3HAHWUM U YMEHUI Ha HOBBIE, HECTAHAAPTHBIC CUTYALIUH.

yI[OBJ'IeTBOpI/ITeJ'ILHO

BeimonHensl Bce BuABI y4eOHOH pabOThHI, TpPEIyCMOTPEHHBIE
yueOHbIM Tu1aHoM. CTYZEHT IEMOHCTPUPYET HEMOIHOE COOTBETCTBUE
3HAaHUN, YMEHUH, HAaBbIKOB NPUBEACHHBIM B TaOJIMLIAX [MOKA3aTENsIM,
JIOMYCKAIOTCA 3HAYUTEIbHbIE OLIMOKM, MPOSBISIETCS OTCYTCTBUE
3HaHUM, YMEHMM, HaBBIKOB II0 POy [OKa3areiaed, CTYyIEHT
UCIBITBIBACT 3HAYMTEIbHBIE 3aTPyIHEHUS IIPpU ONEPUPOBAHUU
3HAHUSIMU U YMEHUSIMHU IIPU UX IIEPEHOCE HA HOBBIE CUTYAlUU.

HeynosnerBoputenbHo

He BoimomHen oauH wiu Oonee BHIOB y4eOHOW paboThHI,
MPEeyCMOTPCHHBIX y4eOHBIM IUIaHOM. CTYIEHT JIEMOHCTPHPYET
MOJIHOE OTCYTCTBHE WJIM HEIOCTAaTOYHOE COOTBETCTBHE 3HAHUIA,
YMEHUH, HaBBIKOB TIPHBEICHHBIM B Ta0NHIIAX ITOKA3aTelsiM,
JIOMYCKAIOTC 3HAUYMUTEIbHbIE OIMIMOKH, TMPOSBISETCS OTCYTCTBHE
3HAHUM, YMEHUI, HABBIKOB I10 Py MOKAa3aTeleH, CTyIEHT HE MOKET
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ONEepUpOBATh 3HAHUSIMU M YMEHHSIMHU IPU UX TEPEHOCE HA HOBbBIC
CUTYaITIH.

HIxa/jia oueHMBaAHUSA TEKYILIEro KOHTPOJIS.

HaumenoBanue KOHTpOIIsS
pe3yapTaToB 00yUeHUS

[Ixana oneHMBaHUA

Onucanue

PacuerHO-Tpadmueckas
pabota

OtnuyHo - Pabota cnana B
CpPOK, pacueTHas U
rpaduueckas gyactu
BBITIOJIHEHBI BEPHO, JTNOO
UMEIOTCS HEJOYEThl, HE
BIIHSFOIIE HA KOHEYHBIH
pe3ynbTar.

XOpomIo - pacyeTHasl 4acTh
BBITIOJTHEHA BEPHO, B
rpaduuecKoit 4acTH ecTh
3aMeuaHus

Y I0OBJIETBOPUTEIIHHO - B
pacyeTHO YacTH ecTh
3aMeYaHusl, METOJT
BBITIOJTHEHUSI Tpadrueckoit
9acTH BBIOpaH BepHBIN
HeynoBnerBoputensHo - B
pacueTHoil u rpaduyecKoit
4acTsX €CTh rpyObIe
3aMeYaHusl.

3aganue Ha PI'P BrigaeTcs Ha
MIEPBOM 3aHSITUU
COOTBETCTBYIOIIETO pa3zena
JUCIUIIMHBI U CIAeTCs 110
OKOHYaHUH U3y4YCHUS
COOTBETCTBYIOILIETO pa3jesa
guctumIvHabel. PI'P 1omkHEbL
OBITH BBIIOIHEHEI U
0(OpPMIIEHBI B COOTBETCTBHUHU C
TpeOOBAHUSIMU METOIUIECKUX
yKa3aHuii Kadeapsl.

KonrpomnsHas pabora

OtnuuHo - PaboTa BEICOKOTO
KauecTBa, YPOBEHb
BBITNIOJTHEHHSI OTBEYAET BCEM
TpeOOBaHUAM, TEOPETUUECKOE
COJIep’KaHuE Kypca OCBOEHO
MTOJIHOCTBIO, 0€3 MPoOeoB,
HE00XO0AMMBbIE IPAKTUYECKHE
HaBBIKH PaOOTHI C OCBOCHHBIM
MaTepHuaioM c(hOpMUPOBAHBI,
BCE IIPElyCMOTPEHHbIE
porpamMmoi o0y4eHus
y4eOHbIE 3a/TaHUS
BBITIOJIHEHBI, TUOO HEKOTOPbIE
13 BBIIIOJHEHHBIX 331aHUN
CoJIepKaT HE3HAYUTEIIbHBIC
OIIHUOKHU

Xopo1o - YpoBeHb
BBIIIOJTHEHUS pa0OThI OTBEYAET
OOJIBIIMHCTBY OCHOBHBIX
TpeOOBaHMil, TEOPETUUECKOE
COJIep’KaHuE Kypca OCBOEHO
YaCTUYHO, HO NMPOoOebl HE
HOCSIT CyIIECTBEHHOTO
Xapakrepa, He00X0IUMbIe
IIPAKTUYECKUE HABBIKU

3ammuTa TeMbl BKIIOYAET
perieHue 3a1a4 B ayJIMTOPUH B
TE€UEHHUE OJIHOM Naphbl U
MPOXOJIUT MOCIIE U3YyUYECHUS
COOTBETCTBYIOUIETO

paszzaena. bunersl cOCTOAT U3
BOITPOCOB, MO3BOJISIOIINAX
OLICHUTH C(HOPMUPOBAHHOCTh
KoMIleTeHIIMU. Ha oTBeTEI
orBoauTcA 1,5 gaca.
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paboThI ¢ OCBOCHHBIM
MaTepHuagoM B OCHOBHOM
c(OpMHPOBAHBI, HEKOTOPHIE
BU/IbI 3a/IaHUH BBITTOJIHEHBI C
OITMOKaMHU.

Y 10BIIETBOPUTEIIHHO -
Teopernueckoe conepraHue
Kypca OCBOEHO 4aCTUYHO,
HE00XOAMMBbIE IPAKTUYECKHE
HaBBIKH pa0OTHI HE
c(OpMHPOBAHBI,
OO0JIBIIMHCTBO
MPEyCMOTPEHHBIX
MPOrpamMMOM 3aIaHUH HE
BBINOJIHEHO; TIPU
JOIIOJTHUTEILHOU
CaMOCTOSITENILHOM paboTe Ha
MaTepHuaJIoM Kypca BO3MOXKHO
MOBBIIIIEHUE KauecTBa
BBITIOJTHEHUS Y4eOHBIX
3aJJaHUH.
HeynosnerBopuTenbHO -
Teopernueckoe conepraHue
Kypca He OCBOEHO,
HE00XOAUMBIE IPAKTUYECKHE
HaBBIKH pa0OTHI HE
c(OpMHPOBAHBI,
Mpe1yCMOTPEHHbIE
[IpOrpaMMOH 3aJlaHus HE
BBITIOJTHEHBI

TectupoBanue 1o
MPOUJEHHON TeMe

Tect conepxut 20 3agaHui,
MpaBWIbHBIN OTBET Ha 1
3aJlaHue COOTBETCTBYET 1
O6auty. Bpems TectupoBanus -
30 munyT. CTyneHTy
MIPEIOCTABIIAETCS JBE
MIOTIBITKU JJISI TPOXOXKIACHHUS
TecTta. MakcuMaibHas olleHKa
3a TecT - 20 6amioB. Tect
CUMTAETCS YCIEUTHO
MIPOUICHHBIM, €CITU CTYJCHT
naa He meHee 60%
MPaBUIIBLHBIX OTBETOB (HaOpas
He MeHee 12 6aioB).

TectupoBanue
OCYIIECTBIIACTCS, TUOO MPHU
IIOMOIIX KOMIIbIOTEPHOU
CUCTEMBbI TECTUPOBaHHUSI, THOO
C UCIOJIb30BAaHUEM BbIJJAHHBIX
TeCT-3aJIaHUi Ha OyMaKHOM
Hocutene. Bpems
tectupoBanus 30 MUH. 3aTemM
OCYLIECTBIISIETCS IPOBEPKA
TecTa 3K3aMEHaTOPOM U
BBICTaBJISIETCS OLIEHKA
COTJIaCHO METOIUKHU
BBICTaBJICHUS OI[CHKH.

22




7.3. OueHouHbIe CpeACTBA
7.3.1 Texymmii KOHTPOJIb

Komnnexkm 3a0anuii ona evitnonnenusn pacuemuo-cpaguyeckux paoom (PI'P)
PI'P Nel, uacmp 1

-11 0 2 0 2
3 2| uB={0 -3 3
0

3aganue Nel. /lansl MmaTpunl 4 = .
-3 1 1 -1

1
4
BhInoHuTh AeiictBus: A° +8B' .

Saganme Ne2. TIpogo/mkuTh nanHoe MaTpuasoe paperctBo (24 +3B)* —44° —64B =K

Y POBEPUTH €r0 JJIsl MaTpull 4 U B U3 IepBOro 3aJaHusl.
3ananue Ne3. BEIUMCINUTE ONpeaeuTelNb ABYMS CIIOCOOaMHU: Pa3oKEHHEM IO IEPBOM CTPOKE U
pa30KeHUEM I10 IEPBOMY CTOJIOLLY.

1 0 -1 2
02 1 -1
1 1 -1 1
1 1 -2 1
3amanue Ned. /Iy qaHHOM MaTPHUIIBI HAWTH 00paTHYIO MaTpuily. Cienars IpoBEpKY.
I 0 2
I 1 0]
-1 2 3

3ayianue NoS. Pemuth matpuanoe ypasaenne AXB = C (naiitu X). Crenars IpoBEPKY.

R e

3ananue Ne6. Haiitu panr MmaTpuIibl.

1 -1 2 3 7
0 5 4 3

2 3 8 9 15
3 -8 2 6 20

PI'P Nel, 3a0anusa no pewienuro cucmem JUHEHHBIX A12e0pauyecKux ypasHeHuil
3aganue Nel. Pemuth cucreMy meronoM Kpamepa. Cnenate npoBepKy.
X +4x, —x;=-2
2x, +2x, +3x, =7
3x,+6x,—2x, =1
3amanne Ne2. Pemmmth cuctemy u3 Nel meromom oOpaTHOM MaTpPHUIIHL.
3aganue Ne3. Pemuts cuctemy u3 Nel metonom ["aycca.
3aganue Ne4. Pemmmts HeoqHOPOIHYO crcTeMy MeTofoM ['aycca. Halitu obmiee pemrenue u
YaCTHOE pelICHHE.
X +x,+2x,4+3x, =5
3x, +2x, —4x; —2x, =1
S5x, +4x, + 4x,=11
3aganue NoS5. Permuth oHOpOHYIO cucTeMy MeTonioM ["aycca. Haiitu oOmee pemenne u @CP.
2x, +6x, —9x,—-9x, =0
4x, —=5x,+x, =0
3x,4+3x, = 7x;,—4x,=0"
X, —3x,+2x,+5x,=0
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PI'P Nel, uacmp 2
3ananue Nel. Ilokazate, 4TO BEKTOpHl M, 11, p 00pa3yloT 6a3uC B MPOCTPAHCTBE U PA3I0KUTh

BekTop a mo atomy 6asucy: m =(1,-1,2),n=(2,0,3), p=(-2,-1,1),a =(5,—4,13).
3aganue No2. JlaHbl BEKTOPBI 77 M 1. BBIACHHTBH — KOJUTMHEAPHBI JIU BEKTOPBI @ U b.

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

A\
3ananme Ne3. Haitrn | @ |, ecnn |7i1| = 642, |71] = 2, (71, 7) = 135°, @ = 671 — 7.
Bamanme Ned. Jlan A ABC . Haittu £ B,ecrm A(1;-1;2),B(3;3;2),C(7;1;2).

Baganue No5. Tlpu kakux 'x' BEKTOpsl @ W b NepneHAUKYISpHBI?
a=(x;1;-4),b =(x-3;12; x).

Baganue No6. Haiitu muiomajins napaieorpaMma, HoCTPOEHHOTo Ha BEKTopax a u b .

m|=12,[n| =3, (m, n) :%.

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

3amanne No7. Haiitu mmomans tpeyronpauka ABC, ecmu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).
Bamanue Ne8. JlaHbl BEKTOpbI @, b, C . BBISICHUTH — KOMIUTAHAPHBI JIH BEKTOPBL. ECIIH BEKTOPHI HE

KOMIIJIAaHAPHBI, TO HAMTH 00BEM HapallIesenuIea, IOCTPOSHHOro Ha BeKTopax d,b,c u
OTIPENIENIUTh — KaKyl0 TPOWKY OHU 00pa3yroT.
a(l;—-1;5),b(2;4;-2),c(3;0;1).
3aganue No9. Jlns nuHeitHOTO onepaTtopa A 3amaHbl 00pa3bl 0A3UCHBIX JIEMEHTOB
Ae,, Ae,, Ae,. 3anucars matpuily onepatopa A B 0Oasuce €, €,, €, U HallTn obpa3

JJIEMEHTa X .
Ae =Te +3e,-2e,, Ae,=e —e,+4e,, Ae,=2e +2e,+3e,,
x=2e —4e, +e,.
3ananue Nel(O. Haiitu coOcTBEHHbIE 3HAUE€HUS U COOCTBEHHBIE BEKTOPHI JINHEHHOTO ONEPATOpPa,

. -4 1
3aJJaHHOTO B HEKOTOpPOM Oazuce marpuueii 4 :( 7 2).

PI'P Ne 1, yacme 3
Baganne Nel. Tlpsimast /, mpoxomurt 4epes TOUKY A mapamienbHo BeKTopy ¢ . lpsmas /,

MIPOXO/UT Yepe3 TOUKy B NeprneHAnKyIIpHO BeKTopy 71 . HaliTk ToukKy mnepecedeHus IpsMbIX 1
yron mexay aumu, ecmn - A(3;5), g (1;3), B(0;5), n(-3;4).
Baganue Ne2. Jlana npsimasi /. Ipsimast [, mpoxoxut uepes Touku A u B. Haiitu paccrosiHue ot
TOYKH TepecedeHust npsaMbIx [, u [, 1o npsmoit /.
l, :{;Ztgif A(4;0), B(733), 1,:9x—12y+2=0.
3amanue Ne3. Haiitu paccrosinue ot Touku M, 10 miockoctd @ , mpoxozsiiei uepes Touky A
TEPIIEHAUKYISAPHO BekTopy 71, eciu M (0; 1;7), A(2;-1;4), 71 (6;22; -3).
3ananue Ne4. HaiiTi yros MeXIy INIOCKOCTBIO (X M IUIOCKOCTBIO 3, MPOXOJIAIICH Yepe3 TOUKU
A,BuC,ecm a:5x+y+4z-28=0, A(5;2;5),B3;7;0),C(-4;-3;-1).
3aganue NoS5. 3ammcaTh KAHOHHUECKHE YPaBHEHHS NPSMOH, 3aJaHHOW OOIIMMHU YPaBHEHHUSIMHU.
x+2y-9z-10=0;
{3x+4y+8z—24=0.
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Baytanne Ne6. Haiitu ToUKy mepecedeHust psMoit [/ ¥ IUIOCKOCTH & W YTOJ MEKITy HUMH.
Xt 2y z-1

3 4 =2
3amanue Ne7. Tlpsimast [, mpoxomut yepes touku A u B. Ilpsimast [, mpoxomut depes ToUKy M

; aix+2y-3z-12=0.

MEPICHANKYJIIAPHO IWIOCKOCTH ¢ . Haiiti yronm mexay npsiMbiMu /, 1 [, ¥ BBISICHHTB — JICXKAT JIH
OHHU B O,Z[HOI>’I IJIOCKOCTH HJIN CKPCIIHUBAOTCA.
A9;-3;1), B(4,4;,-5), M (-1;11;-11), a:2x+3y—-z-1=0.
2 2
(x+3) i
49 25
TUpeKTpHUChL. [TocTpouTh KpUBYIO, H300pa3UTh (POKYCHI, TUPEKTPHUCHI.

3amanue Ne8. s naHHOM KpUBOM =1 ykazaTh QOKYCHI, SKCLIEHTPUCUTET,

Baganue Ne9. Ilpusectn ypasaenue kpusoii 9x° —25y> —18x+200y —616=0 «
KaHOHUYECKOMY BHIY U IOCTPOUTH KPHBYIO.

Ipumepot sapuanmos KoHmpoaLHbIX padom
Bapmuanr.
1. HaiiT 3HaYeHHs] MATPHYHOIO MHOTOUIeHa F (A)

3 X -1 0
f(x)==x"+2x —x+3,A:(3 2]
-2 0 8 1 -5

3 -1 7 2 4

-8 2 -6 -3 -13

1 -3 13 5 17

1 2 1
3. BerunciauTh onpeaennTeb NPUBEICHUEM K CTYIIEHYaTOMY BUIY 3 -5 3

2. HaiiTu paHr MaTpuilsl IPUBEIECHUEM K CTYIIEHYaTOMY BHUIlY

2 7 -1
4. Haiitu matpuity, oOpaTHyto AaHHOHM (a). Pemuts MatpuuHoe ypaBHeHue (0)
1 2 1
1 2 -2 3 5
a 3 -5 3 0 =
@) ()[—3 4]9X (3 -1 OJ

2 7 -1

5. Pemuth cucteMy ypaBHEHHMH. YKa3aTh 001ee U OJJHO YaCTHOE pelIeHue (a).
Pemuth cucteMy ¢ momoIpio 00paTHON MaTpullsl 1 1o popmyiam Kpamepa (6)

4x, +9x, —5x,—8x, =5 X +2x,+x;=5
(a) 43x,+7x, —2x,—4x, =4 (6) 93x, —=5x, +3x;, =7
2x, +5x, +x; +3x, =3 2x, +7x, —x; =13
Bapuant
L. Pacniucats pa3znosxeHue BeKTopa ;c 10 BEKTOpaM ;,Iq,;f
x={5,-12,1}, p={1-3.0}, g={1L-11}, r={0,-1,2}
2. KonnuHeapHbI I BEKTOPbI }"7 u Iq?
a={2,0,1}, b={-2,31}, p=2a+2b, g=3a-2b

3. Jlana nupaMuza ¢ BeplIMHAMU B Toukax A A4,4,4,.
A(-2,4,8), 4,(4,-1,2), A,(-8,7,10), A,(-3,4,-2)

Haintu:
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a) yroxn mexxay peopamu A4 A4,, 44,
0) 00beM TUPAMUIBI
B) JUIMHY BBICOTBI OIYILIEHHOM Ha IpaHb A A, A,

T') HAliTH JUTMHY MeIUaHbl, IPOBEICHHYIO U3 BEPUINHBI 4, K peOpy 4,4,
1 1

4. BeIYUCINTS TUTONIAb TAPAJUIEIOrpaMMa, IIOCTPOSHHOTO HA BEKTOpax a U b o — yron Mexay
w 1

BEKTOpaMU p U g

;:Z?+Iqalb:;_§;a |p|:29

e T
q|—2, a—z.

Bapuant
1. Haiitu paccTosiHue OT Touku M|, 1O IUIOCKOCTU (M MM 3):

M, (-9;10;2), M, (0,7;-4), M,(48;—1), M,(-2;13)
X+y+z-2=0
x—y—-3z+6=0
x=2 y-3 z+1

1 —4
4. Haiiti TOuky F, CHMMETPUYHYIO TOYKE P OTHOCHUTEIBHO MPSIMOH / P(O;—l;3) u

2. BeinmucaTh KaHOHUYECKOE ypaBHEHUE TIPSIMOA: {

3. HaiiTi Touky nepeceueHus NpsMOi U MJIOCKOCTH: Ux+y+2z-9=0.

x-1 'y =z
1 -1 1
5. HanucaTb ypaBHEHHE IUNIOCKOCTU ¢ MPOXOJSILIEH yepe3 TOUKy M, ¥ NepHeHIUKYISIPHO
npsivoit (M M,): M(3;2;0), M, (41;5), M,(2;-1;4).
6. HaliTu KOCHHYC yIla MeXIy IUNIOCKOCTAMU &) U @, :
o, :3x—y+3=0, a,:x-2y+5z-10=0
Bapuanm 3a0anuiit mecma
-2 0 8 1 -5
-1 7 2 4
8§ 2 -6 -3 -13
11 -3 13 5 17

1.1. Haiitu panr MaTpulbl IPUBEACHUEM K CTYIIEHUATOMY BUAY

1 -2 -2 3 5
1.2. Pemnte MaTpUYHOE ypaBHEHHUE [ 3 ng :[ J

4 3 -1 0
X +2x,+x,=5
1.3. Pemuts cuctemy mo ¢popmyrnam Kpamepa 3x, —5x, +3x, =7
2x,+7x, —x, =13
1 w1 ! w

2.1. Hanincath pa3inokeHue BEKTOpa X 1O BEKTOpaM p,q,r X = {5,—12,1} , D= {1, —3,0} ,
q= {1,—1,1}, r= {O,—1,2}
2.2. BeIUucIuTh MII0IIa1b MapajijiesiorpaMma, MOCTPOSHHOTO Ha BEKTOpax d U b & — yroj Mexmay

BEKTOpaMH p U ¢
i

a=2p+q.b=p-3¢, |p|=2.]¢]=2.  @=

NS

2.3. Jlana nupaMuzia ¢ BepmmHamMu B Toukax 4 .4,4,4,. 4,(6,1,3), 4,(6,-2,-3), 4,(2,2,0),
A4 (_57 1: 0)

Haiiti 1yinHy MequaHsl, IPOBEICHHYIO U3 BEPUIMHBI A, K pedpy A, 4,
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x—=2 y-3 z+1
1 4
3.2. HaiitTi TOuKy B, CHMMETPHYHYIO TOYKE P OTHOCHUTEIBHO MPSIMOW /: P(O;—l;3) u

3.1. HaiiTu TouKy nepeceyeHust NpsiMoi U MJIOCKOCTH: U x+y+2z-9=0.

x-1_y =z

1 -1 1
3.3. Hanncate ypaBHEHHUE INIOCKOCTH & NPOXOIAIIEH 4epe3 TOUKy M, ¥ NEePIEHANKYIISIPHO
mpsivoit (M,M,): M (3;2;0), M, (41;5), M,(2-1;4).
4.1. Jlana KxpuBasi BTOPOTO Mopsiika x° +4y> —12x+16y+16 =0 . [loqy4nuTh KAHOHUYECKOE YpPaBHEHHE
KpPUBOH U MTOCTPOUTH .€€

! ! !
4.2. CocTaBUTh MaTpHIly Iepexojia ot 0asuca e,e,,e; K 0a3ucy e, ,e, ,e; , €ciu

1, 2[ I [ P | o, 2| 1
e = €1+€2+€3,62—61—€2+€3,€3—€1+ €2+€‘3

7.3.2 IlpoMexyTOUHASI ATTECTAIUSA

Bonpocer k 3xk3zameny (1 cemecmp ounoii gpopmer ooyuenusn, 1 cemecmp 3aounoit opmol
00yueHnus)

MaTpulibl, TUIIBI MATPHUIL.

Omnepaiuu ¢ MaTpuilaMu, UX CBOMCTBA.

YMHOKEHHE IPSIMOYTOJIBHBIX MaTPHIL.

Martpuunas ¢popmMa 3aITMCH CUCTEMBI JIMHEWHBIX allTeOpanyecKnX ypaBHEHUH.
OnpenenanTenu U UX CBOWCTBA.

[TonsiTue onpeaenutesns. MUHOPHI U anreOpanyecKue JOMOJHEHMUS.

CucTeMbl TMHEWHBIX alNTreOpandecKuX ypaBHEHHA, OCHOBHBIC TOHATHUS U
OINPEEIICHUSI.

ITpaBuiio Kpamepa penieHusi CUCTEM JTMHEMHBIX YPaBHEHUH.

OO0patHast MaTpulla U e€ BEIYMCIIEHUE. Y CIIOBHE CYIIIECTBOBAHMS 0OpPaTHOM
MaTpPHLIBI.

Pemenue cucteM JTMHEHHBIX adreOpandecKkux ypaBHEHHIH METOAOM O00paTHOM
MaTpPHLIBI.

Merton ["aycca pemieHust CHCTEM JIMHENHBIX YPABHEHUM.

Peniennie npou3BOJIBHBIX CUCTEM JMHEMHBIX YpaBHEHHMI MeTo10M ["aycca.
Panr matpunsl. Teopema Kponekepa — Kanesu.

OpnHOpoaHBIE CUCTEMBI IMHEWHBIX ypaBHeHUM. Kpurepuii cyiiecTBoBaHus
HETPHUBHUAJIBHBIX PEIICHUIA.

[ToHsTHE BEKTOpPA U JIMHENHBIE ONIEpalliK HAJI BEKTOPAMH, CBOMCTBA ONEPALUH.
Jlunelinass KOMOMHAIMST BEKTOPOB.

JInHeiiHas HE3aBUCUMOCTD M JIMHEMHAS 3aBUCUMOCTb T'€OMETPUUYECKUX
BeKTOpOoB. Kpurepuii TUHEITHON 3aBUCUMOCTH.

[Tonsitue 6a3uca. Koopauuarsl BekTopa.

OproHopMupoBaHHbIi 0azuc. Pa3nokeHne BeKTopa o BeKTopam Oaszuca.
YnopsigoueHHas TPOMKa BEKTOPOB.

CkansipHO€, BEKTOPHOE U CMELIaHHOE IIPOU3BEICHUE BEKTOPOB B
OpPTOHOPMHUPOBAHHOM Oa3uce.

Y ca0BHS OPTOrOHAJIBHOCTH, KOJUIMHEAPHOCTH M KOMILJIAHAPHOCTH BEKTOPOB.
JIvHeiHbIe TPOCTPAHCTBA.

Marpuma nepexosa ot 6azuca K 6a3ucy.

CoOcTBeHHBIE BEKTOPbI U COOCTBEHHBIE 3HAYEHUS] MATPHILIBI.

Cucrembl koopauHat. JlekapToBbl IPSMOYTOJIbHBIE KOOPAMHATHI Ha MJIOCKOCTU U
B IIPOCTPAHCTBE.

OIIK-1

27



[TonsipHas cucTemMa KOOpAUHAT.

Paznuynble TR YpaBHEHUH MJIIOCKOCTH U MPSIMOM.

Beruucnenue paccTossHANA MEKAYy IBYMs TOYKaMH, TOYKOW U MPSMOM, TOYKOU U
IJIOCKOCTBIO.

Brrancaenue PACCTOSAHMA MCKAY CKPCIIMBAIOIIMUMHUCA IMTPAMBIMH.

Beluncienue yrioB MeX1y ABYMs IPSIMBIMU, IPSMOM U IUIOCKOCTBIO, IBYMsI
IIJIOCKOCTSIMU.

KpuBbie BTOpOro nopsiika ux reOMETpHUECKHUE CBOICTBA U ypaBHEHUS.
[IpuBeieHrEe KpUBOW BTOPOrO MOPSIKA K KAHOHUYECKOMY BUY.

KaHoHM4eckre ypaBHEHHS JUTUIICA, TUTIEPOOJTBI, TapadoIb.

YpaBHEeHHE TOBEPXHOCTH BTOPOTO MOPSAKA.

Kanonudeckue ypaBHeHHS c(epbl, JILTUIICONA, KOHYCOB, THIIEPOOIOUIOB,
11apaboJIONI0B.

OIIK-1
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TunoBble BApHAHTHI OWJIETOB
1o aucuuiuinie «JIuneiinas aaredpa»

MHWHHCTEPCTBO HAVKH U BBICLIIET'O OBPA3OBAHIS POCCUMCKOI ®EJEPALINN
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUPEXXJIEHUE BBICIIIET'O OFPA3OBAHUS
«MOCKOBCKHUM MOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHUI MOJINTEX)

Hucuumnuna «JIuneitHas anreOpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIN BUWIET

[S—

Onpenenurenu U UX CBOWCTBA.

| 01
X +2x, =-1
2x,-3x, =12"
4. JlaHBI BEKTOPHI @ =(-5,9,8), b =(-3,1,-2), ¢ =(-8,10,-10) . [I[poBepUTH — KOMIUIAHAPHBI JIU OHU.

1 2 -1 2
2. Pewmnts MaTpuuHOEe ypaBHEHHE XB=A4,eciau A:(2 j B:( J

3. Pemmth cuctemMy METOJ0OM OOPATHOW MaTPHIIBI {
Ecnu HeT, HaliTh 00beM MapauiesenmIie 1, IOCTPOEHHOr0 Ha BEKTOpax a,b,c.
5. Haiitu yron mexny Bektopamu a = (1,-2,-2) 1 b =(2,0,1).

YTBepxkaeHO Ha 3aceaanuu Kadeapel MatemMaTuku «31»_03. 2026 ., mporokos Ne 7

3aB. xadeapoit O.M. bapanosa / /
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MMHUCTEPCTBO HAYKU U BBICHIEI'O OBPA30BAHUS POCCUMCKON ®EJEPAIIN
®EJIEPAJIBHOE T'OCYJIJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YUPEXXJIEHUE BBICIIEI'O OFPA3OBAHU S
«MOCKOBCKHM MOJJUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHWH IMOJIMTEX)

Jucnunnuna «JIuneiinas anredpay»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBIA BUWIET

1. Jluneitnas komOuHaus BekTopoB. basuc. KoopauHatsl BekTopa.

1 2 -1
2. Bpraucnuts onpenenurens MaTpunsl C = A" jecnn A= LS 1 O} .
011

4x) —2x, +3x3 =12,
3. Pemute cucteMy ypaBHEHHI MeToAoM ['aycca < x, +5x, —3x; =1,
2x)+3x, —2x5 =3.
4. Tlokazatb, 4TO BEeKTOpHl m = (1,-1,2), 7 =(2,0,3), p=(-2,-1,1) 0Opa3yroT 6a3uc B MPOCTPAHCTBE.
5. JlaHo oOulee ypaBHEHHE MpsAMOl  —2x+3y-5=0. HamucaTh: ypaBHEHHE NPSAMOI C yIJIOBBIM
K03 (HULIMEHTOM; YpaBHEHHE MIPSIMON B OTPE3KaX; HOPMAIBHOE YPaBHEHHE MPSMOIA.

VYTBepxaeHo Ha 3acenaHuu Kadeapsl mateMaTtuku 31»_03.2026 r., npotokos Ne 7
3aB. kadenpoii O.M. bapanona /

Jlnist ipoBeieHUs] POMEXYTOYHOTO KOHTPOJISI 3HAHWN CTYACHTOB B TUCTAHIIMOHHOM (opmaTe B
pa3paboTraHHbIX Kadeapoil «MaTemaTuka» OHJIalH-Kypcax UMEIOTCSl UTOTOBBIE TECTHI.
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