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1 ]_Ie.HI/I, 3alaYi U IUVIAHUPYEMBIC PE3YJIbTAaTbl oﬁyquml o TMCIOMIIJIMHE

K oCHOBHBIM 11€]IIM OCBOCHUS JUCIHUILTHHBI «JInHEelHas anredpay ciaenyeT OTHECTH:
- BOCIIUTaHHE y CTYACHTOB OOl MaTeMaTH4eCKON KyJIbTYpbI;
- MpuoOpeTeHNE CTYACHTAMU IIUPOKOTO KpyTra MaTeMaTUIECKIX 3HAHHI, YMEHUI U HABBIKOB;
- pa3BHUTHE CIIOCOOHOCTHU CTYJECHTOB K MHAYKTUBHOMY U JE€AYKTUBHOMY MBIIIICHUIO HAPSAY
C Pa3BUTHUEM MATEMATUYECKOW UHTYHIIUU;
- YMEHHE CTYJCHTaMU Pa3BUBATh HaBBIKU CAMOCTOSATEIBHOIO N3YUYeHHs Y4eOHOI 1 HayqHOH
JIUTEPATYPhI, COJACPKALIEH MATEMATUUECKUE CBEAECHUS U PE3YJIbTAThI;
- TIOJATOTOBKY CTYJIEHTOB K JEATEIbHOCTH B COOTBETCTBUU C KBaIH(PUKAIUOHHON
XapaKTePUCTUKON OakaiaBpa Mo HAIMPABIICHUIO, B TOM YHCIie POPMUPOBAHUE YMEHUHN HCIIOIH30BATh
OCBOEHHbIE MaTeMaTU4YECKHE METO/IbI B MPOPECCUOHATBHON ACSITENbHOCTH.
- IOJITOTOBKY BBICOKOKBATU(HUITUPOBAHHBIX KaIPOB, BOCTPEOOBAHHBIX B YCIOBHUSIX IU(POBOH
TypOYJIEHTHOCTHU U BBICOKUX TEXHOJOTMYECKHX PUCKOB COBPEMEHHOMN UPPOBOI SKOHOMUKHU.
K ocHOBHBIM 3a71a9aM OCBOCHUS JUCIHUILTUHBI «JInHEHHas anredpay ciaemnyeT OTHECTH:

- OCBOCHHEC

CTyACHTaMH OCHOBHBIX HOHHTHﬁ,

MCTOJ0B,

dhopMupyOIMKUX  OOIIYIO

MaTEMaTHYECKYIO MTOITOTOBKY, HEOOXOUMYIO JIJIsl YCIICITHOTO PEIICHHUS TPUKIIATHBIX 3a71a4;
- ¢opMHpOBaHHE Yy CTyJeHTa TpeOyeMoro Habopa KOMIIETCHIIMH, COOTBETCTBYIOIIHUX €TO
HaIPaBJICHUIO MOATOTOBKHU U 00ECIICUMBAIOIIUX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PHIHKE TPY/a.
OO6yuenne mno aucuuiuiuHe «JIuHelHas anrebpay»
y 00yYarOUIMXCsl CIIeTYOIINX KOMIICTCHITHNA:

HaIpaBlieHO Ha (QOpPMUpPOBAHUE

Kox m nHanumenoBanue
KOMIIEeTeHIINIi

NHankaTopbl 10CTHKEHUS
KOMIIeTEHIIUH

HauMmenoBanue nmoxasareJs
OLICHNBAHUSA

OIIK-1. Cnocoben
HCIIOIB30BATH ITOI0KEHMUS,
3aKOHBI 1 METOAbI
€CTECTBEHHBIX HAyK U
MaTEMAaTUKU IJIs1 peH_IeHI/ISI
3a/1a4 HH>KEHEPHON
JIESITENHHOCTH;

HOIIK-1.1 [Torumaer
(dbyHIaMeHTaTbHbBIE 3aKOHBI
MIPUPOIBI; OCHOBHEIE
¢buznueckue u
MaTeMaTHIEeCKHAE METO/IbI
HAKOIUICHUS, IEpeIavuu U
00paboTku nHGOopMauy;
NOIIK-1.2 [Tpumensier
(bu3MIecKre 3aKOHBI U
MaTeMaTU4YeCKHUe METO/IbI JUIs
pereHus 3a1a4
TEOPETUYECKOTO U
MIPUKIIQTHOTO XapaKTepa;
NOIIK-1.3 Ucnons3yer
3HaHUS €CTECTBEHHBIX HAYK U
MaTeMaTHKH MPU PEIICHUN
MPAaKTUIECKHUX 3a/1a4.

3narb: Teopernueckue
OCHOBBI JINHEHOI1 anreOpsl U
AQHAJUTUYECKON r€OMETPHH,
KOMILJIEKCHBIE YHUCIIA.

Ymers: Pemars 3agaun u
YIPa>KHEHUS UCIIOJIb3YSI
OCHOBHBIE METO/IBI,
W3YUYEHHBIE B Kypce JUHEHHON
anreOpe U aHATUTUYECKOM
TEOMETPHUH; OIIEPUPOBATH C
KOMILIEKCHBIMU YUCJIAMHU.

Buaagers: HaBbIKaMH
IIPUMEHEHUS JTUHENHOMN
anreOpbl M aHATUTHYECKOM
TE€OMETPHH K
€CTECTBEHHOHAYUYHBIM
(pu3nyecKkuM 1 TEXHUUECKUM)
3a/a4am.




2 MecTO IMCHUILTHHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

HucuumimHa oTHocutess K Mopaymo  "MaremaTu4eckue W €CTECTBEHHO-HAy4YHbIE
TUCIUIUIMHBL"  oOs3atenbHOM wactw Omoka bl «/luctummuaer  (Momynw)y». JucuuruimHa
HEMOCPEICTBEHHO CBSI3aHa CO CIAEIYIOMMMU JucuuIuinHaMu u npaktukamu OOIT:

MaremaTndeckui aHaJIn3

MerTo/ibl U CpeACTBA U3MEPECHUI

Pagunodusuka

CrenmanbHBIC IJ1aBBI MATEMAaTHKU

Teopus aBTOMaTHUECKOTO YIIPaBICHUS

duznka

®u3nuecKue OCHOBBI JIEKTPOHUKHI

Xumus

DKOHOMHUYECKasl OIleHKa Y3 PEKTUBHOCTH HHKEHEPHOTO TIPOCKTA

DIIEKTPOAMHAMHUKA U PACIIPOCTPAHEHHUE PAIMOBOJIH

DNEeKTPOTEXHHUKA

3 CTpyKTypa M cojep:KaHHe U CHUILTHHBI
OO6mmas TpyJ0eMKOCTh JUCIMIUIMHBI COCTABIISIET 3 3aueTHbIe eauHuIlbl, 108 yacos.
3.1 Buanbl yueOHOii padoThl M TPYA0EMKOCTh

3.1.1 Ounas popma oOydeHus

Ne B GHoil D6 KoauuecrBo | CemecTpbl
w/n U/ y4eOHoi padoThl qacoR 1
1 | AyanTopHble 3aHATHS 48 48
B ToM uucie:
1.1 | Jlexkuuu 16 16
1.2 | CemuHapcKkue/MpakTHICCKHUE 3aHATHS 32 32
1.3 | JIabopaTopHbIe 3aHSTHS 0 0
2 | CamocTosiTeIbHAsI padoTa 60 60
B Tom uuce:
2.1 | PI'P 26 26
2.2 | TlogroroBka Kk cEMHUHApY 24 24
2.3 | IlogroroBka K DK3aMeHY 10 10
3 | IlpoMeXyTOYHASI ATTECTAIUS
3adet/nud.3aueT/7K3aMeH - DK3aMeH
Hroro 108 108




3.1.2 3aounas ¢popma oOyueHus

Ne Bua yue6Hoii paGoTh1 KoanuecrBo | CemecTpbl
n/n 4acoB 1
1 | AyauTopHble 3aHATHS 16 16
B tom unce:
1.1 | Jlexuuwm 6 6
1.2 | CemuHapckue/npakTH4ecKue 3aHsATHS 10 10
1.3 | JlabopaTopHbIe 3aHATHS 0 0
2 | CamocTosiTeqIbHas1 padoTa 92 92
B Tom uncne:
2.1 | PI'P 50 50
2.2 | IloaroroBka K ceMUHAPY 24 24
2.3 | IlogroroBka K ’K3aMeHy 18 18
3 | IlpoMe:kyTOUHASI ATTECTALUS
3auet/aud.3aueT/sK3aMeH - DK3aMeH
Hroro 108 108

3.2 TemaTnuyeckuii NJI1aH U3yYeHUS TUCIHUNINHBI

(mo hpopmam oOyueHUs)

3.2.1 Ounas popma oOyueHuUs

TpynoemMKoCTh, 4ac

AyauTopHasi padora ;E
Be | & Ss| 2
Ne Pa3ebl/TeMbl o - s 2 w Ex| 22| 8E
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Pazneua 1. DiieMeHTHI JIMHEHHOM
1 " 38 6 12 0 0 20
aare0psbl
Tema 1. Marpuupl, 1eiicTBUs Haj
11 ’ 6 2 2 0 0 2
MaTpHUIlaMHU.
Tema 2. Onpenenurenu, UX CBOWCTBA
1.2 | u BeIUKCIeHWEe. MaTpudHas 3amuch 6 2 2 0 0 2
CHUCTEMBI JINHEHHBIX YPaBHEHUM.
Tema 3. OOpatHas MaTpua u ee
1.3 | Beruncnenue. MaTpuyHas 3aiuch 6 0 2 0 0 4
CUCTEMBI JINHEWHBIX YPAaBHECHUM.
Tema 4. Cuctembl TUHEHHBIX
anreOpanvecKux ypaBHECHUH,
14 8 2 2 0 0 4
OCHOBHBIE MTOHSTHSI U OTIPEICIICHUSI.
Pemenue cucrem IMHENHBIX




ypaBHeHuit MmetooMm Kpamepa,
METOJIOM 00paTHON MaTPHIIBI

1.5

Tema 5. PemeHnue cucteM JIMHEHHBIX
ypaBHeHul MetosioM ["aycca. Panr
Matpubl. Teopema Kponekepa-
Kanemmm.

1.6

Tema 6. Meron I'aycca B
IIPOU3BOJIBHBIX CUCTEMAX JIMHEMHBIX
ypaBHeHU. OTHOPOAHBIE CUCTEMBI
JIMHEHHBIX YPaBHEHUN.

Pasnen 2. BekTopsl.

34

10

20

2.1

Tema 1. JIunelinble onepanuu Hajg
BEKTOpaMH, UX CBOMCTBA. JInHeitHbIE
KOMOMHAIMK BEeKTOPOB. JIMHEHHO
HE3aBUCHMBbIE U JIMHEHHO 3aBUCUMBIE
CUCTEMBI BEKTOPOB.

2.2

Tewma 2. [lonsarue 6a3uca.
Koopaunats! BekTopa.
KonnuaeapHoCTh, OpTOTOHATBEHOCTH U
KOMILIAHAPHOCTh BEKTOPOB.

2.3

Tema 3. CxanspHOe NpOU3BEACHHUE
BEKTOPOB U €ro CBOMCTBa. BekTopHOE
MPOU3BEJICHUE JIBYX BEKTOPOB, €T0
CBOICTBA.

2.4

Tema 4. CmemaHHOE TPOU3BEJCHUE
TpeX BEKTOPOB M €r0 CBOMCTBA.
Brruucnenue oobema
napajuiesienunena. ¥ clioBue
KOJUIMHEAPHOCTH, OPTOTOHAJIBHOCTH U
KOMIUIAHAPHOCTH BEKTOPOB.
OpToHOpMUPOBaHHEIH Ga3ucC.
Boruncnenue ckajisipHOro, BEKTOPHOIO
Y CMEIIAHHOTO IPOU3BEACHUN
BEKTOPOB, 33JJaHHBIX KOOPJWHATAMU B
OPTOHOPMHMPOBAHHOM Oa3uce.

2.5

Tema 5. JInuneliHbIe IPOCTPAHCTBA.
PazmepHoCTh 1 6a3uc TUHEHHOTO
IIPOCTPAHCTBA.

Martpuia nepexojia ot 6a3uca K
0a3ucy nmpeoOpa3oBaHUe KOOPIAMHAT
BEKTOpa MPU U3MEHEHUH Oa3uca.
CoOCcTBEHHBIE BEKTOPHI U
COOCTBEHHBIE 3HAUEHUS JIMHEHHOTO
oreparopa.




Pa3zgena 3. KommiaekcHbIe 4YuCIa U
MHOI0YJICHBI

14

3.1

Tema 1. MHOXECTBO KOMIUIEKCHEIX
YqUCCII. q)OpMI:I 3aIIMCHU KOMIIJICKCHBIX
qHCell.

3.2

Tema 2. Onepanuu Haj
KOMILIECKCHBIMH YHCIaMH.
Paznoxenne MHOTOUICHA HA
MHOXHUTEIN OCHOBHAs Teopema
anreopsl

Pa3zgen 4. AnaauTnueckas
reoMeTpus

22

12

4.1

Tema 1. Cuctembl KOOpAWHAT.
Paznuunblie TUIIBI ypaBHEHUI
IJIOCKOCTH

4.2

Tema 2. PaznuuHnble TUIIBI ypaBHEHUN
IIPSIMOM Ha IUIOCKOCTHU U B
IIPOCTPAHCTBE

4.3

Tema 3. B3anmHoe pacnoyiokeHue
MPSIMBIX HA IJIOCKOCTH U B
IIpOCTpaHcTBe. Berunciaenue
PacCTOSHUN MEXKy IByMS TOUKaMH,
TOYKOH U npssMoi. Bzanmuoe
PacCIIOJIOKEHUE TIIIOCKOCTEM.
Brruucnenue paccTosHUNA MEXIY
TOYKOH U TNIOCKOCTBIO

4.4

Tema 4. KpuBsle BTOporo nopsijika ux
r€OMETPUYECKHE CBOMCTBA.
YpaBHEeHHUs 3IUIUIICA, TUTIEPOOITBI,
napa6osel O011ee ypaBHEHUE KPUBOH
BTOpoOro nopsaka. [Ipusenenue
KPHUBBIX BTOPOTO MOPsAKA K
KaHOHHYecKOMY BHy. [loBepxHOCTH
BTOPOTO MOPSiAKA

Hroro

108

16

32

60




3.2.2 3aouHas popma 0OydeHUs

n/n

Pa3genbl/TeMbI
TUCIHUIIINHBI

TpynoemMKoCTb, Yac

Bcero

AyautopHasi padora

Jlexknuum

CemuHapckue/
MPAaKTUYCCKHE
3aHSITHS
JlaGopaTopHbie
3aHSTHS

[IpakTnueckas

noaAroToBKa

CaMocrofTeILHAA
pa6ora

Pazgen 1. DiieMeHTHBI JUHEHHOMI
ajnreopbl

N
o

o

w
N

11

Tema 1. Marpuuibl, A€HCTBUS HAJl
MaTpuLaMHU.

1.2

Tema 2. Onpenenurenu, uX CBOMCTBa
U BblUMCIIEHHE. MaTpuyHast 3anuch
CUCTEMBI JINHEWHBIX YPAaBHEHUM.

1.3

Tema 3. OOparHast MaTpuLa U ee
BbIUKCIIeHHE. MaTpuyHas 3auch
CHUCTEMBbI JINHEHHBIX YPAaBHEHUM.

14

Tema 4. CucteMsl JIMHEHHBIX
anreOpanvyeckux ypaBHEHUH,
OCHOBHBIE MTOHSITHUS U OTPEICTICHUSI.
Pemenne cucteM TUHEHHBIX
ypaBHeHui MetoaoM Kpamepa,
METOZIOM OOpaTHOW MaTPHIIbI

1.5

Tema 5. Pemenue cucteM JIMHEHHBIX
ypaBHeHul meronoM ['aycca. Panr
Matpuibl. Teopema Kponekepa-
Kanemnnu.

1.6

Tema 6. Merox I'aycca B
MPOU3BOJILHBIX CHUCTEMAaX JIMHEHHBIX
ypaBHeHUW. OTHOPOAHBIE CUCTEMBI
JINHEWHBIX YpaBHEHUH.

Paspnen 2. BekrTopsl.

34

30

2.1

Tewma 1. JIunelinbie onepanuu Haj
BEKTOpPaMH, UX CBOMCTBA. JInHEHBIE
KOMOWHAIMH BeKTOPOB. JIMHEHHO
HE3aBUCUMBIE U IMHEWHO 3aBUCUMBbIE
CHUCTEMBbI BEKTOPOB.

2.2

Tewma 2. Ilonstue 0a3muca.
Koopaunatsl BekTopa.
KonnuneapHocTh, OpTOrOHAIBLHOCTH U
KOMIUJIAHAPHOCTh BEKTOPOB.




10

2.3

Tema 3. CxanspHOE NpOU3BEACHUE
BEKTOPOB U €ro CBOMCTBA. BekropHoe
IIPOU3BENICHUE ABYX BEKTOPOB, €TO
CBOMCTBA.

2.4

Tewma 4. CmemanHO€ MPOU3BEICHNE
TpEX BEKTOPOB U €r0 CBONCTBA.
Beruucnenue oovema
napajuiesienunena. ¥ cioBue
KOJUIMHEAPHOCTH, OPTOTOHAJIBHOCTH U
KOMIUIAHAPHOCTH BEKTOPOB.
OpToHOpMUpPOBaHHEIH 6a3ucC.
Boruncnenue ckajisipHOro, BEKTOPHOTO
Y CMEIIAHHOTO IIPOU3BECHUN
BEKTOPOB, 33JaHHbIX KOOPIUHATAMU B
OPTOHOPMHMPOBAHHOM 0Oa3uce.

2.5

Tema 5. JIuneliHbIe IPOCTPAHCTBA.
PazmepHoCTb 1 6a3uc TUHEHHOTrO
IIPOCTPAHCTBA.

Martpuua nepexojia ot 6asuca K
0azrcy npeobpa3zoBaHrEe KOOPIUHAT
BEKTOpa MpU U3MEHEHUH Oazuca.
CoOcTBEHHbIE BEKTOPHI U
COOCTBEHHBIE 3HAUEHUS JIMHEHHOTO
oreparopa.

Pasznen 3. KoMiuiekcHbie ynuc/ia u
MHOT'04YJI€HbI

14

12

3.1

Tema 1. MHOXECTBO KOMIUIEKCHBIX
yucesl. QopMbl 3aMMUCH KOMIUIEKCHBIX
quCcell.

3.2

Tema 2. Onepanuuu Haj
KOMIIJIEKCHBIMH YHCJIaMH.
Paznoxenne MHOTOUICHA HA
MHOXUTEIN OCHOBHAs Teopema
anreopsl

Pa3zgen 4. AnaauTnueckas
reoMeTpus

22

18

4.1

Tema 1. CucteMbl KOOpAUHAT.
PaznuuHblie TUTIBI ypaBHEHUI
MIJIOCKOCTH

4.2

Tema 2. PaznuuHnble TUIIBI ypaBHEHUN
IIPSIMOM Ha IUIOCKOCTHU U B
IIPOCTPAHCTBE

4.3

Tema 3. B3anmHoe pacnoyiokeHue
MPSIMBIX HA TJIOCKOCTH U B
mpocTpaHcTBe. Berancienue
pacCTOSTHUN MEXAy ABYyMs TOUKaMH,




11

TOYKOU U npsiMoit. BzaumHoe
PacCIIOJIOKEHUE TIIIOCKOCTEM.
Brluucnenue paccTosHUNA MEXKIY
TOYKOHU U TNIOCKOCTBIO

Tema 4. Kpubsle BToporo nopsiaka ux
re€OMETPUUYECKHE CBOMCTBA.
VYpaBHeHUs 31IUIICa, THIIEPOOIIHI,

a4 napab6o:sl O011ee ypaBHEHUE KPUBOI 6 1 0 0 0 5
BTOpOro nopsiaka. [Ipusenenue
KPHUBBIX BTOPOI'O IOPsIAKA K
KaHOHMYECKOMY BH1y. [IoBepxHOCTH

BTOPOTI'O IMOpsAAKa

Hroro | 108 6 10 0 0 92

3.3 ConepxaHue TUCHUTLTHHBI

Pa3nes 1. DiieMeHTBI JTMHEHHOM aJaredpbl

Tema 1. Martpunpl, 1elicTBHS HaJl MATPULIAMH.

Tewma 2. Onpeaenurenu, uX CBOMCTBA U BbIUKCIEHUE. MaTpU4Hasl 3a111Ch CUCTEMBbI JIMHEHHBIX
YpaBHEHUM.

Tema 3. OOparHas MaTpulla U €€ BbIYHMCIEHHE. MaTpuyHas 3aliCh CHCTEMbI JIMHEWHBIX
YPaBHEHUM.

Tema 4. CucreMbl JUHEHHBIX alreOpaMvecKUX ypaBHEHUH, OCHOBHBIC IIOHSATHS |
ompeneneHus. Permenne cucreM NTUHEWHBIX ypaBHeHHH metonoMm Kpamepa, meromom oOpaTHOU
MaTpHULbI

Tema 5. Pemenne cucteM JTMHEUHBIX ypaBHEHHU meToAoM ['aycca. Panr marpuisl. Teopema
Kponexkepa-Kanemm.

Tema 6. Meron 'aycca B NMpOW3BOJIBHBIX CHCTEMax JIMHEHHBIX ypaBHEHHH. OZHOPOIHBIE
CHUCTEMbI JINHEHHBIX YPABHEHUN.

Pa3znea 2. BekTopsbl.

Tema 1. JluneliHble omepariy HaJ BEKTOpPaMH, WX CBOWCTBA. JIMHEWHBICE KOMOWHAIIUU
BEKTOPOB. JINHENHO HE3aBUCUMBIE U JTUHEWHO 3aBUCUMBIE CUCTEMBI BEKTOPOB.

Tema 2. Ilonstue 6asuca. Koopaunatel Bektopa. KosmmHEapHOCTh, OPTOTOHAIBHOCTh U
KOMILJIAaHAPHOCTh BEKTOPOB.

Tema 3. CkansipHOE TIPOU3BEAECHHE BEKTOPOB U €ro CBOWMCTBA. BekTopHOE mpousBeneHUE
JIByX BEKTOPOB, €r0 CBOMCTBA.

Tema 4. CMmemanHoe MPOW3BEACHNUE TPEX BEKTOPOB U €ro CBOMCTBAa. Briuncienune oobema
napajiejenumneaa. Y cioBue KOJUTMHEAPHOCTH, OPTOTOHAIBHOCTH M KOMIUIAHAPHOCTH BEKTOPOB.
OpToHOpMUPOBaHHBIN 0a3uc. Beunciaenne ckanspHOro, BEKTOPHOTO M CMEIIaHHOTO MTPOU3BEICHUN
BEKTOPOB, 3a/JIaHHBIX KOOPJAMHATAMH B OPTOHOPMHUpPOBAaHHOM Oa3uce. JIMHEWHBIC MPOCTPAHCTBA.
PasmepHocTs u 0aszuc JMHEWHOTO MpocTpaHCTBa. MaTpuia mnepexoga oT 0Oasuca K 0Oasucy
npeoOpa3oBaHWE KOOPJAMHAT BeKTOopa Npu u3MeHeHuu Oa3uca. CoOOCTBEHHBIE BEKTOPHI H
cOoOCTBEHHBIE 3HAYEHUS JINHEHHOTO ONepaTopa.

Pa3zgen 3. KoMiiekcHBIE YHCJIA 1 MHOTOYJIEHBI

Tema 1. MHOXECTBO KOMIUIEKCHBIX unces. DOpMbl 3a1TMCH KOMILJIEKCHBIX YHCEIL.

Tema 2. Oneparuu HaJ KOMIUIEKCHBIMH YKcliaMi. Pa3noskeHre MHOTOWIeHa Ha MHOKUTENN
OCHOBHas TeopemMa anreopbl

Pa3znen 4. AHanuTu4eckasi reoMeTpust

Tema 1. Cuctembl koopauHaT. PaznuyHbie TUIIBI YpaBHEHUH MIIOCKOCTH
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Tema 2. PaznuyHble TUIIBI YpaBHEHUM NPSIMOM Ha MJIOCKOCTH M B TPOCTPAHCTBE

Tema 3. B3zaumHoe pacrioyioxkeHHe NpsSMbIX Ha IUIOCKOCTH M B IPOCTPAaHCTBE. Brruncnenue
pacCTOAHUN MEXIY NBYMS TOYKAMH, TOUYKOW W MpsMoil. B3anmHOEe pacrosiokeHue IIIOCKOCTEM.
Brruucnenue paccTosHUM MEKy TOYKON U INIOCKOCTBIO

Tema 4. KpuBbie BTOpOro mopsiika UX reOMETPUUECKHE CBOWCTBA. YPAaBHEHHUS DJUIMIICA,
runepOoiel, napadonsl O0Iee ypaBHEeHHE KpUBOM BToporo nopsiaka. [lpuBeaenne KpuBbIX BTOPOTo
Nopsi/iIKa K KAHOHUYECKOoMY BHUly. [loBepXHOCTH BTOpOTO nopsiika

3.4 TemaTHKa CEMUHAPCKUX/TPAKTHYECKUX U J1a00PATOPHBIX 3aHATHIH

3.4.1 CemuHapcKue/IpaKTUYECKUE 3aHATUS
3.4.1.1 Ounas popma oOyueHHs

[IpakTuueckoe 3anarue 1. MaTpuupbl, 1eHCTBUS HAal MaTPULIAMHU.

[Ipaktrueckoe 3anstue 2. OnpeaenuTeny, UX CBOMCTBA U BhIUKCIEeHHE. MaTpudHas 3amuch
CUCTEMBI JINHEWHBIX YPaBHEHU.

[IpakTuueckoe 3anarue 3. OOpaTHas MaTpULA U €€ BHIYUCIICHHE.

[Ipaktuyeckoe 3ansatue 4. CUCTeMBbl JHHEHHBIX anreOpandeckuX ypaBHEHUI, OCHOBHbBIE
MOHATHUS W omlpejerneHusd. PenieHrne cucTteM JTUMHEWHBIX ypaBHeHUM MetonoM Kpamepa, meTonom
00paTHON MaTPUIIBI

[IpakTrueckoe 3anstue 5. Pemenue cucrem JIMHEHHBIX ypaBHeHUN MetonoM [aycca. Panr
matpuubl. Teopema Kponekepa — Kanemnum

[IpakTuueckoe 3anarue 6. Merox ['aycca B mpOM3BOJIBHBIX CUCTEMAX JIMHEWHBIX YpPAaBHEHUH.
OnHOpOHBIE CUCTEMBI JIMHEWHBIX YPABHEHUH.

[Ipaktnueckoe 3anstue 7. Bektopsl. JIMHEHbIE onepanyy HaJl BEKTOpaMHU, UX CBOMCTBA.
JIuHeltHOe MPOCTPAHCTBO T€OMETPUUYECKUX BEKTOPOB. [loHATHE TMHEIHON KOMOMHAIIMM BEKTOPOB.
JInHeliHO He3aBUCUMBIE U IMHENHO 3aBHCUMBIE CHCTEMBI BEKTOPOB.

[Ipaktuyeckoe 3anstue 8. IlonsTHEe O6a3Mca MPOCTPaHCTBA T€OMETPUUYECKHX BEKTOPOB.
Koopaunater BekTopa. OpToHOpMUpOBaHHBIM 0Oaszuc. KoimmHeapHOCTh, OPTOTOHAIBHOCTH H
KOMILJIAaHAPHOCTh BEKTOPOB.

[IpakTnueckoe 3ansTue 9. CkalsipHOE NPOM3BEIECHUE BEKTOPOB M €r0 CBOWCTBA. Y CIIOBHE
OPTOTOHAJILHOCTH BEKTOPOB. BeKTOpHOE Mpou3BeAEHUE IBYX BEKTOPOB, €r0 CBOWCTBA. Y CIOBHE
KOJUIMHEAPHOCTH BEKTOPOB

[Ipaktnueckoe 3ansatue 10. CMmemaHHOe NPOU3BEAEHUE TPEX BEKTOPOB M €ro CBOMCTBA.
Bruncnenne oObema mapajuienienuiiea ¥ NHpPaMHIbL. Y CIOBHE KOMILIAHAPHOCTH BEKTOPOB.
Beluucnenne CKalsipHOro, BEKTOPHOTO M CMELIAHHOTO MPOU3BEACHUI BEKTOPOB, 3aJaHHBIX
KOOpJMHATaMH B OPTOHOPMHPOBAHHOM Oa3uce.

[Ipaktuyeckoe 3anstue 11. Jlunelinsle mpocTpaHcTBa. PaszMepHoCcTh M Ga3uc JMHEHHOTO

npoctpaHcTBa. Marpuiia nepexona ot 6asuca k 6asucy. IIpeoOpa3oBanue KOOpIAWHAT BEKTOpa MPH
u3MeHeHnn Oasuca. JIuHelHbIe omepaTopbl, JeMCTBUS C TUHEWHBIMU orepatopamMu. CoOCTBEHHBIE
BEKTOPHI M1 COOCTBEHHbIE 3HAUEHUSI MATPHILIBI

[IpakTrueckoe 3ansaTre 12. MHOXECTBO KOMILIEKCHBIX YUCen. POpPMBI 3aIIMCH KOMIUIEKCHBIX
ymcell. JleiicTBYsI Hal KOMIUIEKCHBIMH YHcIaMu. Pa3znoskeHne MHOro4aeHa Ha MHOYKUTENN, OCHOBHAs
Teopema anredpsl

[Ipaktuueckoe 3anarue 13. Cuctemsl KoopAUHAT. Pa3nuyHble TUIIBI ypaBHEHU IIJIOCKOCTU

[IpakTnueckoe 3ansatue 14. PasnuyHble TUNBI ypaBHEHMM NpsIMONM Ha IJIOCKOCTH U B
IIPOCTPAHCTBE
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[IpakTnueckoe 3ansaTue 15. B3auMHOE pacmojoKeHUE MpPsAMBIX Ha IUIOCKOCTH U B
IIPOCTPAHCTBE. BhIUNCIIEHNE pAacCTOAHNUN MEXKIY ABYMs TOYKAaMH, TOUKOW W NpsIMON. Beruuciienne
pPacCTOSIHUSL MEXKJy CKPCLIUBAIOMIMMUCSA IpsAMbIMUA. B3auMHOE paclonoKeHHE IUIOCKOCTEH.
Brruucnenue paccTosHUM MEKy TOYKON U INIOCKOCTBIO

[Ipaktnueckoe 3anarue 16. KpuBbple BTOpOro mnopsaka UX I'€OMETPUUECKHE CBOICTBA.

VpaBHeHusl uaMIca, runep6onsl, napabonsl OOliee ypaBHEHHE KpPUBOM BTOPOro MOPSIKA.
IIpuBeneHue KpUBOK BTOPOTo MOPAAKA K KAHOHUYECKOMY BUAY. [I0BEpXHOCTH BTOPOro Nnopsiaka

3.4.1.2 3aouynas ¢popma oOyueHus

[Ipaktnueckoe 3anstue 1. Marpuupel, nelictBus Hax Marpuuamu. Onpenenureny, ux
CBOMCTBA U BBIYUCIICHUE.

[Ipaktuyeckoe 3ansTHe 2. PemieHue cucTeM JMHEWHBIX aureOpandeckux ypaBHEHUN
metosioM Kpamepa, Meronom o6patHoil MaTpuiisl, MmetogoM ["aycca.

[IpakTuueckoe 3anarue 3. JIuHeiiHble onepaly HaJl BEKTOPAMHU, UX CBOMCTBA. Briuncienue
CKaJIIPHOTO, BEKTOPHOI'O W CMEIIAHHOTO NpOou3BeleHUN BeKTOpOoB. (COOCTBEHHBIE BEKTOPHI U
COOCTBEHHBIE 3HAUECHUSI MATPHILIbI

[Ipaktuueckoe 3ansThe 4. JleHcTBUS HaJ KOMIUIEKCHBIMU 4uCIaMH. PasznoxeHue
MHOI'O4JICHA Ha MHOYKUTEIU

[IpakTrueckoe 3ansaTue 5. PaznuuHble TUIIBI YPAaBHEHHM INIOCKOCTH U IPSIMOM HA INIOCKOCTH
u B npoctpaHcTBe. [IpocTeifine 3a1aun aHATUTUYECKONW reOMETpUH (BBIYMCICHHUE PACCTOSIHUN U
YTJIOB)

3.4.2 JIaGopaTopHbI€ 3aHITHS
He npenycmotpensl
3.5TemaTnka KypcoBbIX POEKTOB (KYpPCOBBIX padoT)

He npenycmoTtpensl
4 Y4eOHO-MeTOAUYECKOEe M HHPOPMALIMOHHOE o0eceueHne
4.1 HopmatusHbie 1oKyMeHTbI 1 'OCTs1

He npenycmotrpensr

4.2 OcHoBHasi INTEpaTypa

1. T'opnay, b. A. JIuneitHas anre6pa v aHaTUTHYECKAsi TEOMETPHS : YUeOHUK s By30B / b.
A. Topnau. — 2-e uzn., crep. — Cankr-IlerepOypr : Jlans, 2022. — 300 ¢. — ISBN 978-5-507-
44063-4. — Texkcr : 2neKTpoHHBIN // JlaHb : anekTpoHHO-OnOmoTeyHas cucrema. — URL:
https://e.lanbook.com/book/208664.

2. Jluneiinplie anredpa U aHATUTHYECKAsE TEOMETPHUS | YIeOHO-MeToAnIecKoe mocooue / M.
. CkBopuosa, U. B. Autonosa, A. I'. Patnos, E. B. ConomonoBa. — Mocksa : PTY MUPDA,
2022. — 135 ¢. — Texcr : anexkTpoHHbIH // JlaHb : 351eKTpOHHO-O0MOMnoTeunas cucrema. — URL:
https://e.lanbook.com/book/240020.

3. Tyranbaes, A. A. Jluneitnas anreOpa v aHAIUTAYECKAsi TEOMETPHS : yueOHUK / A. A.
Tyran6aeB. — Mocksa : @®JIMHTA, 2022. — 260 c¢. — ISBN 978-5-9765-5265-4. — TekcT :
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3JIEKTPOHHBIN // JlaHb : anekTpoHHO-O0nbMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/333359.

4.3 JlonoiHUTEIbLHASA JTUTEPATYPA

1. Munocues, B. b. Kypc maTemaTuku 115t TEXHUYECKUX BBICIIUX YUYSOHBIX 3aBEACHUM :
yueOHoe mocobue / B. b. Munocues, B. I'. 3y6koB, B. A. JIsxoBckuii. — 2-e u3sf., uctp. — CaHKT-
[TeTepOypr : Jlanb, 2022 — Yacte | : AHanutuueckas reomerpus. [Ipenenst u pspl. @yHKIUT U
npousBojHbIe. JIuHelHas u BekTopHas anredpa — 2022. — 544 ¢. — ISBN 978-5-8114-1558-8. —
Tekcr : anexTponHbii // JlaHb : 3eKTpOHHO-OnOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/211352.

2. Munocres, B. b. Kypc MaTeMaTHKy 1711 TEXHUYECKUX BBICIINX YICOHBIX 3aBEJICHUH :
yueOHoe mocobue / B. b. Munocues, B. A. JIaxoBckuii, A. . MapTeIHEHKO. — 2-€ U3/., UCIp. —
Cankr-IlerepOypr : Jlanp, 2022 — Yacts 2 : DyHKIUN HECKOJIBKHUX IIEpeMEHHBIX. MIHTEerpanpHoe
ucuucnenue. Teopus nonst — 2022. — 432 c. — ISBN 978-5-8114-1559-5. — TekcrT :
ANEKTPOHHBIH // JlaHb : 35ekTpoHHO-OnbInoTeunas cucrema. — URL:
https://e.lanbook.com/book/211355.

3. Munocues, B. b. Kypc maTeMaTuku J1si TEXHUYECKHUX BBICIINX YI€OHBIX 3aBEJICHUN :
yuebHoe nocobue / B. b. Munocnes, H. A. bepkos, B. I'. 3y6koB. — 2-e uzn., ucnp. — CaHKT-
[TeTepOypr : Jlans, 2022 — Yacte 3 : IuddepenunanbHbie ypaBHEeHUs. Y paBHEHUS
maTtematuueckoi pusuku. Teopus ontummzanun — 2022. — 528 ¢. — ISBN 978-5-8114-1560-

1. — Texkcr : anexTpoHHbI# // JIanb : anekTpoHHO-OUONIMOTEYHas cuctema. — URL:
https://e.lanbook.com/book/211358.

4. Ilymxkaps, E. A. Kypc MaTemMaTHKy 1711 TEXHUYECKUX BBICIINX YUEOHBIX 3aBEJICHUMH :
yuebHoe nocobue / E. A. Ilymkaps, H. A. bepkos, A. 1. MapTeiHeHKO. — 2-€ U3]., UCIIP. —
Canxr-IletepOypr : Jlans, 2022 — Yacts 4 : Teopust BEpOATHOCTEH U MaTeMaTUYECKasi CTATUCTHKA
— 2022. — 304 c. — ISBN 978-5-8114-1561-8. — TekcT : anekTpoHHbIH // JIaHb : 351eKTpOHHO-
oubnuoreunas cucrema. — URL.: https://e.lanbook.com/book/211382,

4.4 JneKTpOHHBIE 00pPa30BaTeJIbHbIE PECypPChI

[IpoBenenue 3aHATHI U aTTECTALIM BO3MOXKHO B TUCTAHIIMOHHOM (hopMaTe ¢ IpUMEHEHUEM
CHUCTEMBI JUCTaHIMOHHOTrO 00yueHusi yHuBepcutera (CJIO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoii «MaTemaTuka» 3JIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB (DOP) mo BceM pasnenam
MIPOTPaMMBI:

Haszsanue 50P
Jluneiinas u BekTopHas anredpa | https://online.mospolytech.ru/course/view.php?id=3368
AHanuTHYecKasi FreOMeTpHs https://online.mospolytech.ru/local/crw/course.php?id=2843

JIunei 0 . . .
HHEHHAN alreopa https://online.mospolytech.ru/course/view.php?id=462

AHAJIMTUYCCKAsA IrCOMCTpPUs

Pa3paborannbsie DOP BKII0YatOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.

4.5 JInuieH3M0OHHOe ¥ CBOOOIHO pacnpocTpaHsieMoe MPorpaMMHoe
odecreuenue

1. Microsoft-Office
2. Microsoft-Windows


https://online.mospolytech.ru/course/view.php?id=3368
https://online.mospolytech.ru/local/crw/course.php?id=2843
https://online.mospolytech.ru/course/view.php?id=462
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4.6 CoBpemMeHHbIe TPO(ecCHOHAIbHBbIE 0a3bI IaHHBIX U HH(OPMAIIHOHHbIE
CIPAaBOYHbIEC CHCTEMbI

HepequL PECypCOB CCTH I/IHTepHeT, JOCTYIHBIX I OCBOCHHUA JUCIHUIIIINHBI:

Ne HaumenoBanue Ccbuika Ha pecypc JlocTynHOCTB

NHupopmaninoHHO-ClIpaBOYHbIE CUCTEMBbI

JlocTynHa B ceTn
1 |stack Overflow https://stackoverflow.com/ | Uutepuer Oe3
OTpaHUYCHUI

o | Mudpopmanmonnsie pecypest Cern
Koncynprantlnroc

http:// www.consultant.ru JlocTymHO

[Topran @enepanbHbIX OCY 1apCTBEHHBIX
3 | o6pasoBaTenbHbIX cTaHAapTOB BhicIero | http://www.fgosvo.ru. JlocTyIHO
o0Opa3oBaHUs

DNEKTPOHHO-OUOIMOTEYHBIC CUCTEMBI

Jlanp https://e.lanbook.com/ JlocTymHa B ceTH
4 WntepHer 6e3
OTpaHUYCHUIN

IPR Books https://www.iprbookshop.ru/ | loctymnsa B cetu
5 WutepHer 6e3
OTpaHUYCHUIN

[Ipodeccronanbhbie 6a3bl TaHHBIX

ba3a naHHbBIX Hay4YHOM AIEKTPOHHON http://www.elibrary.ru JlocTymHO
6 | 6ubnmorexn

(eLIBRARY.RU)

Web of Science Core Collection — http://webofscience.com JlocTymHO
7 | mommremarnyeckas pedeparusHo-
o6ubnuorpaduyeckas 1 HayKOMETpHUYECKast
(6bubmmomeTpuueckas) 6a3a JaHHBIX

5 MarepuaibHO-TeXHHYECKOE o0ecrneuyeHne

AynuTtopus A JTEKIMOHHBIX, MPAKTUYECKUX U CEMHUHApCKUX 3aHATHH. OOOopyaoBaHHE U
anmaparypa: ayJIuTOpHas JI0CKa, BO3MOXKHOCTb HCIOJB30BaHUS MYJbTUMEAMMHOIO KOMILIEKCa
(mpoekTop, NepcoHaNbHbI HOYTOYK WIM NEPCOHATIBHBIN KOMIBIOTED).


http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/
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6 MeTtoauyecKkue peKOMeHAANNU

6.1 MeToanueckue peKoMeHIaIUM JIs1 TPENnoaaBaTeis M0 OpraHu3anuu
00y4eHus

IIpexne Bcero, cieayer oOpaTUTh BHUMaHHE CTYJEHTOB Ha TO, YTO INPAKTHYECKH BECh
W3y4aeMbIil HMH MaTepHal He TpeOyeT KaKoi-Tu00 CrenranbHOM (JIOMOTHUTEIBHON ) MOATOTOBKH U
BIIOJIHE MOXKET ObITh YCHEIIHO M3YyY€H, €CIIU CTYAEHThl OyJyT MOCEIIaTh 3aHATHs, CBOEBPEMEHHO
BBINOJIHATH JIOMAlIHUE 3a/JaHUsl U T0JIb30BaThCS (IPU HEOOXOJUMOCTH) CHCTEMOW IIAHOBBIX
KOHCYJIbTAIlMil B T€UEHHE KAXKJOro cemecTpa. Boieamme B Kypc MaTeMAaTUKH Pa3Aeibl SBISIOTCS
KJIJACCUYECKHMHM, B TO XK€ BPEMS OHM IIPAKTUYECKM OPUEHTHPOBAHBI, TaK KaK MMEIOT LIMPOKOE
pacnpocTpaHeHue JUIsl PEeLIeHUs] Pa3HOro poja 3ajJad BHYTPU CaMOil MaTEMaTHKU W MPUKIATHBIX
3aza4. VX oCBOEHME IOMOXKET CTYJIEHTaM JIOTUYECKU BEPHO, apryMEHTHPOBAHO M SCHO CTPOUTH
YCTHYIO U MHCBMEHHYIO pe€ub, YCIECHIHO NMPUMEHATh HAKOIUJICHHbIE 3HAHUS B MPO(eCcCUOHATBLHON
JESATEIBHOCTH.

HeoOxonuMo ¢ camMoro Hayajia 3aHSTHI pPEKOMEHJOBaTh CTYJIEHTaM OCHOBHYIO U
JIOTIOJIHUTEIIBHYIO JINTEPATYyPy, @ B KOHIIE CEMECTpa JaThb CIIMCOK BOIPOCOB I MOATOTOBKH K
HK3aMEHY.

Ha nepBoM 3aHATHY 110 AUCHUILIMHE CIIEIYET 003aTeIbHO MPOMH(POPMHUPOBATE CTYIEHTOB O
BUJEe U (opMe MPOMEXKYTOUHOM aTrTecTalMy MO JUCLUIUIMHE, CPOKaxX €€ MPOBEACHHUS, YCIOBHUIX
JIOIIyCKa K TPOMEXYTOYHOH aTTeCTalluu, IPUMEHIEMBIX BUIaX IPOMEKYTOYHOI'O KOHTPOJISL.

W3noxxeHne TEOPETUYECKOTO MaTepHalia JOJKHO COMNPOBOXKIATHCS WIUIFOCTPATUBHBIMU
IpUMepaMu, THIATEIbHO OTOOPaHHBIMHU NpENOAaBaTENIeM TaK, YTOObl TEXHHUUYECKUE TPYIHOCTH U
BBIKJIQJIKM TpPU PEIIEHUU 3aJaud HE OTBJIEKAIM OT TJIABHOTO: OCMBICIEHUS HWIEU U CYTHU
IpUMEHAEMbIX MeTooB. ClieyeT Bcerja yKasbplBaTb IPUMEPBHl IPAKTUYECKOIO IPHUMEHEHUS
PacCMOTPEHHBIX Ha 3aHATUSAX YpaBHEHUN U HOPMYIL.

[IpakTHyeckue 3aHATHA JOJDKHBI OBITH OPraHM30BaHBI IPENOJAaBATEIEM TaKUM 00pa3oM,
YyTOOBl  OCTaBAJIOCh BpeMsl Ha TMEPUOJUYECKOE BBINOJIHEHHWE CTYyJIEHTaMH  HeOOJNbIIOH
CaMOCTOSTENIbHOW PabOThI B ay TUTOPUU JIJIsl IPOBEPKHU YCBOCHUS M3JI0KEHHOT'O MaTepHara.

[IpenonaBatens, BeaylUil NpPaKTUYECKUE 3aHATHUS, JOJDKEH COIVIACOBBIBaTH Yy4eOHO-
TEMaTUYEeCKHU TUIaH 3aHATUH C IEKTOPOM, HCIIONIb30BaTh €AMHYIO CUCTEMY 0003HAaYECHUH.

[IpenogaBatento ciaenyeT 10OMBATHCA CUCTEMATHUECKOIN HETIPEPHIBHOM pabOThI CTYIEHTOB B
TEUYEHHUE CEMECTPa, HE0OXOAUMO BBIABIATH CUIIBHBIX CTYACHTOB M IIPUBJIEKATh UX K HAYYHOH padoTe,
K Y4acTHIO B Pa3HOTO poJia OJUMIINAIaX U KOHKypcax.

CrTyzneHT JOKEH OIIyIIaTh 3aMHTEPECOBAHHOCTD MPEINO01aBaTeNsl B JOCTH)KEHUN KOHEYHOTO
pe3yJibTaTta: B IpUOoOpEeTeHNH 00yUYaroMMUCs MPOYHbIX 3HaHUH, YMEHUH U BiIa/IeHUs] HAaKOTJIEHHOM
uH(pOpManuel Ut peleHus 3a1a4 B IpopecCuOHaIbHOM e TeNbHOCTH.

[IpoBenenue 3aHATUH U aTTeCTAlMil BO3SMOXKHO B IUCTAHIIMOHHOM (opMaTe ¢ MPUMEHEHHEM
CHUCTEMBl JUCTaHIMOHHOrO oOyueHust yHuBepcutera (CHO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadeapoir «MaTeMaTrkay 3JIEKTPOHHBIX oOpa3zoBarenbHBIX pecypcoB (DOP) mo BceMm pazaenam
nporpaMmsl (cMm. 1. 4.4).

[Hopsnox mpoBeneHus: pabOT B AMCTAHLHMOHHOM (opmare yCTaHaBIMBAETCS OTAEIbHBIMU
pacropsHKeHUsIMU IIPOPEKTOpa Mo yueOHo# paboTe u/Win EHTPOM y4eOHO-MEeTOANYECKON paboTHI.

6.2 MeToanuyeckue yKa3aHusl JJIs1 00y4alouuXcsi 0 OCBOCHUIO IH CIUNJIMHBI

Pa3nesi: 3j1eMeHTHI JIMHEITHON aIredpsbl

ManI/IHBI " OMnmpeaAcInTCIIn. Hpemne BCCTO, CTYACHT AOJDKCH MMOHATH, YTO MaTpUllda — 3TO
Tabauna yucen (mpuyeM 3Ta Tabauia MOKET UMETh OAMHAKOBOE YHCIIO CTPOK U CTOJIOIOB, @ MOXKET
OBITH U IPSIMOYTOJIBHOM ), a ONIPEAEITUTEb- 3TO YHUCIIO0, 3aIMCHIBAEMOE B BHJI€ KBAAPATHON TaOJIUIIbI,
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TO €CTh ONPENENUTENN CYHIECTBYIOT TOJBKO y KBaJpaTHBIX MaTpull. CieayeT oOpaTtuTh ocoboe
BHUMaHHUE Ha OINEpalMI0O YMHOXXCHHS MPSMOYTOJIBHBIX MATpHUIl M TOHATh, KaKUM MOJIy4yaeTcs
MOPSA0K MaTpHUILIbI — Tpou3BeeHns. OCOOEHHOCTh MaTPHUIL TAKKE COCTOUT B TOM, UTO IMPOU3BEACHHE
MaTpUl] HE NEPEeCTaHOBOYHO, TO €CTh CJEAyeT o0sf3aTeNbHO YyOeauThCs B 3TOM, pPELIUB
COOTBETCTBYIOIIME 3a7jaui. BaxxHbIM sBJsieTCs MOHATHE 00paTHON Matpulel. Hano 3HaTh ycnoBue
CYILIECTBOBaHMS OOpaTHOM MAaTpUIbl M alroput™M ee mnoctpoeHus. llocie ee BBIYMCICHUS
1enecoo0pa3Ho JenaTh MPOBEPKY MPABUILHOCTU PEIICHHS, BBINOJHUB ONEPAlUI0 YMHOKEHUS
(TomKHA MONMYYUThCA €OUHMYHAsE MaTpuua). [Ipu u3yueHun onpeaenuTeneil HaJo YeTKO YCBOUTh
MOHSITUS MUHOPA, alire0paniecKkoro J0MOJHEHUS, 3HATh MHOTOUHCIICHHBIE CBOMCTBA ONPEACIIUTEINS.
JUis OCBOEHHUSI TEXHUKM BBIUMCIICHUS OIpENeIHTEeNel 1enecoo0pa3Ho, BBHIOpaB MPOU3BOJILHBIN
OTIpEeIeNIUTENb BBIIIE TPETHETO MOPSAKA, PACKPBITH €ro pa3iMYHbIMH CHOCOOAMU, MPUMEHSS
pas3yioKeHHe M MO CTPOKaM M 1o crojbuam. OOpaTuTe BHHMAaHHE, KaKHE€ CTPOKH (CTONOLbI)
MPEOYTUTENIbHEE BBIOUPATh JUUIsl PACKPBITUS OMPEESIUTENs], YTOOBl YIPOCTUTH €r0 BBIUKCICHHE.
Oco6eHHO 3(pHEKTUBHO BHIYHUCICHUE OMPEACTUTENS C MOMOIIBIO JIEMEHTAPHBIX NPE0Opa30BaHUH,
NPUBOJAIIMX €ro K TpeyroibHOMy BuIy. IIpu u3ydeHMH pelIeHUH CUCTEM JIMHEHHBIX
anreOpanyecknx ypaBHeHuit (CJIAY) oOpaTute BHUMaHUe, MPEX/E BCEro, Ha MOHSATHE PELICHUS
CHUCTEMBI M YCJIOBUSI CYUIECTBOBAHUS PELICHUIN B 3aBUCHUMOCTH OT COOTHOIICHUS MEXIY PaHTOM
MaTpHIlbl, PAHIOM pPACIIUPEHHONW MAaTPHUIBI CHUCTEMbl M YHCIOM HEU3BECTHBIX M YpaBHEHHH.
OOparuTe BHMMaHUE Ha yciioBusl npumeHeHus popmyn Kpamepa u meTtona oOpaTHOW MaTpHUIIBL.
BuumatensHO pa3zbepute NMpuMephl PElIeHUs] MPOU3BOJIBHBIX CUCTEM JIMHEWHBIX anredpanyecKux
ypaBHeHu MeTtoaoM ["aycca (BBeaeHHe 0a3UCHBIX U CBOOOIHBIX IEPEMEHHBIX ).

Pa3nesi: DieMeHThI BEKTOPHOM ajiredpsbl

[Ipu u3yueHnn JaHHOM TeMBI HEOOXOAMMO OOpPATUTh BHUMAHHUE Ha JIMHEHHBIEC OTIepaliy Hal
BEKTOpaMH, Ha IOHATUS JIMHEHMHOM HE3aBUCUMOCTH W JMHEWHOM 3aBUCUMOCTH BEKTOPOB, Ha
byHAaMEHTAIBHOE OHITHE Oa31ca BEKTOPHOTO MPOCTPAHCTBA (M OPTOHOPMHUPOBAHHOTO Oa3uca), Ha
pasyiokeHHe BEKTopa mo 0as3ucy. 3HaThb OINpe/eleHHne, FeOMETpUYEeCKHe CBOWCTBA CKAJISIPHOTO,
BEKTOPHOTO ¥ CMEIIAHHOTO MTPOM3BEACHHUS BEKTOPOB, (POPMYJIBI IJIsl UX BHIYHCIICHUS B BEKTOPHOH 1
B KoopauHaTHOM (opme. OOs3aTenbHO 3HATH U YMETh INPOBEPSTH YCIOBHS OpPTOTOHAIBHOCTH,
KOJTHHEAPHOCTH M KOMIUTAHAPHOCTH BEKTOPOB.

Paznen: koMIIeKCHbIE YHCJIA U MHOTOYJIEHBI

B orom pasgene, mpexae BcCero, HajO IMOHATh, YTO KOMIUIEKCHOE YHCJIO SBHIIOCH
pacuIMpeHreM TMOHATUS JCHCTBUTENBHBIX YHUCElN, 3HaTh ONpeeNeHHe M TpU (OPMBI 3amHcH
KOMIUIEKCHOTO  4Hcia  (anreOpandeckyro,  TPUTOHOMETPHYECKYI0 W [OKa3aTellbHYIO),
TreOMETPUYECKYI0 MHTEPIPETALNI0 KOMIUIEKCHOIO YHCia M B3aUMHO-OJHO3HAYHOE COOTBETCTBHE
MEXy MHOYKECTBOM KOMIUIEKCHBIX YHCET U MHOKECTBOM TOUYEK KOMILICKCHON TUIOCKOCTH. 3HATh
bopmyiy Diinepa. KoMmiekcHble 4ncia MOXHO H300paXkaTh C TOMOIIbIO BEKTOPOB Ha KOMITJIEKCHOM
rtockocTy. [ToaToMy omepanuy croKeHHs ¥ BRIYUTAHUS KOMILIEKCHBIX YHCET MOTYT OBITh CBEJICHBI
K OIlepalsiM CIIOKEHHS U BBIYUTAaHHSI COOTBETCTBYIOLIMX BEKTOPOB. Ha1o 3HATh U yMETh BBHIIOIHSTD
OTlepani YMHOXXEHHS, JCJCHHS, BO3BEICHUS B TOJIOXKHUTEIBHYIO CTENEHh KOMIUIEKCHBIX YHCEl,
3aMMCaHHbIX B TPUTOHOMETPUYECKOH (hopMe, U3BICUEHHsI KOPHS N-OH CTENEeHH U3 KOMIUIEKCHOTO
grcna. Criemyer oOpaTHTh BHHUMAaHHE HA TO, YTO MHOXECTBO KOMIUIEKCHBIX YHCEN SIBISICTCS
3aMKHYTBIM, TO €CTh JT100as anredpandeckas oneparus Hajl KOMIJIEKCHBIMH YHCIaMHU HE BBIBOJIUT 32
npezensl 007acTH KOMITIEKCHBIX yrcen. Hamo 3HaTh pa3iuyHble BUIBI Pa3IoKeHUsT MHOTOYJICHA Ha
MHOXHTEJH Ul CIy4aeB, KOTJa Cpeld KOpHEH MHOrouseHa MOTYT ObITh KpaTHbIE, KOMIUIEKCHbIE
KOpPHU. OTH CBelCHUS OyIyT HCIIONB30BATHCS, HANpPUMEpP, B HHTETPATBHOM HCUUCICHUH TPU
BBIYUCIICHUM HWHTETPAJIOB OT JPOOHO-pallMOHATBHBIX (YHKIMHA, TPH pPELUIeHUH JUHEHHBIX
OJTHOPOJIHBIX (D PepeHITNANTBHBIX YPABHEHHH N-TO MOPSIAKA C TOCTOSHHBIMU KOA(DPHUITUEHTAMHU.

Pazgesn: AnHagauTu4yeckasi reoMeTpust

[Ipu n3yyeHnn aHaTUTUYECKON F€OMETPUU CIIEYET, MPEK]IEC BCErO, MOHATh, UTO €€ 3a1a4eil
SBIISICTCA U3yUEHHE T€OMETPHUECKUX OOBEKTOB MPHU MOMOIIM aHATUTHYECKUX METOAOB anreOpbl U
MaTEMaTHYeCKOro aHaiu3a. B OCHOBe Takoro MmoaxoAa JEKUT METOJA KOOpAMHAT, BIEPBbIE
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cucreMatuuecku npumeHeHHbIH P. Jlekaptom. OCHOBHBIC TMOHSATHS T€OMETPUHU (TOYKA, MpsmMas,
IJIOCKOCTh) SIBJISIFOTCST HEOMPEEISIEMbIMU, U JUIsI UX OMHMCAHUS MPUMEHSETCS aKCHMOMATHYECKUN
METO/I, TO3BOJISIFOIINIA YCTAHOBUTH B3aMHO OJJTHO3HAUYHOE COOTBETCTBUE MEXKIY MHOXKECTBOM TOUYEK
OpSMOM ¥ MHOXKECTBOM JICHCTBHUTENBHBIX YHCET M, TAKUM 00pa3oM, BBECTH CHCTEMY KOOpPIUHAT.
Hazno yetko ycBouTH paznuynbie (OpMbI ypaBHEHUI MPSAMOI U IMIOCKOCTH YMETh MEPEXOIUTh OT
ostHOU (popMBI K pyToii. CieqyeT OCMBICTUTD U YCIIEIIHO IPUMEHSTh PEIICHHs KJIaCCHYECKHX 3aa4
AHAIUTUYECKOM r€OMETPUH O B3aUMHOM PACHOJI0KEHUH MPSMBIX U MJIOCKOCTEH, YMETh ONpPeAeIIATh
YIJIBl U PACCTOSIHUS MEKIY Pa3IMUHbIMU F€OMETPUUECKUMH OOBEKTaMU.

VYcnemHoe u3ydeHue AMCUUIUIMHBL «JIuHeitHas anreOpa», mpuoOpeTeHHe HEOOXOAMMBIX
KOMIIETEHIIM, YMEHUI 1 HaBBIKOB BIJIQJCHUS MAaTEMaTHUECKUM aIllapaToM TpeOyeT OT CTYJEHTOB
0oJbIION camocToATenbHOU padoThl. HeoOxoaumMo oOpaTuTh BHUMaHHUE, YTO KOJIMYECTBO YacOB,
OTBO/IMMBIX Ha CAMOCTOSITETILHYIO pab0Ty B COOTBETCTBUH C Y4€OHBIM IUTAHOM, OOJIBILIE YHCIIA YACOB,
OTBOJMMBIX Ha BCE BUJIbI ayAUTOPHBIX 3aHATUH.

CamocrositenpHass paboTa SBISETCS OJHMM M3 BHIOB yueOHbIX 3aHsATHiA. Llemb
CaMOCTOSITENIbHOM pabOThl — MPAKTUYECKOE CAMOCTOSITENIbHOE MOJyYeHUE CTYJCHTaMU HaBBIKOB
paboThI B MporpaMMe MaTeMaTHYECKOT0 MOJICIIUPOBAHUS, PACCMAaTPUBAEMBIX B IPOLIECCE U3YUCHUS
JUCIUTUIAHBI.

AyauTopHas caMOCTOsITENbHAs paboTa Mo JUCIUILTUHE BBIMONTHICTCA Ha yUSOHBIX 3aHATHIX
10J1 HEMIOCPEICTBEHHBIM PYKOBOJICTBOM IPENOJABATEINS U IO €r0 3aJJaHUIO.

BueaynuTtopHass camocrosiTenbHas paboTa BBINOJHSETCS CTYJIEHTOM IO  3a/1aHUI0
npernoaaBaTesis, Ho 6€3 ero HermocpPeCTBEHHOTO y4acTHs.

3aoauu camocmoamenbHoil padomul CHyOeHma:

- pa3BUTHE HABBIKOB CAMOCTOSATEIbHON YUeOHON paboThI;

- OCBOCHHUE COJIEPKaHUS JUCLIMILINHBL;

- yriayOseHue coiep KaHus U OCO3HaHNWE OCHOBHBIX MOHATUN AUCLIUITIIMHBL

- ICTI0JIb30BaHKE MaTepraia, COOpaHHOTO ¥ MOJYYEHHOTO B XO/I€ CAMOCTOSTEIIbHBIX 3aHATHIH
1utst 3 (PEeKTUBHON MOJATOTOBKU K SK3aMEHY.

Buowl éneayoumopnoii camocmoamenvnoii pabomul:

- BBINIOJTHEHHE pacuyeTHO-TpapUuecKux pador;

- IOATOTOBKA K DK3aMEHY;

- IOITOTOBKA K CEMUHAPY;

JUi1st BBIOJTHEHUS JIF0OO0T0 BHJIa CAMOCTOSITENbHOM paboThl HEOOXOIMMO POUTH CIIeyIOIINe
JTarnbl:

- OTIpeJIeJIeHUE 1IETIH CaMOCTOATEIbHOM padoThI;

- KOHKpeTH3alus I03HaBaTebHOM 3a/1a4u;

- CaMOOIIEHKa TOTOBHOCTHU K CAMOCTOSITENILHON paboTe;

- BBIOOD aJIEeKBAaTHOTO crioco0a JAeCTBYS, BEAYIIEro K PEIICHUIO 3a/1a4H;

- IJITAHUPOBaHUE PAOOTHI (CAMOCTOATENBHOM HITH C TOMOILBIO MTPETIOAaBaTeNs) HaJl 3a/1aHUEM;

- OCYIIECTBJIEHHE B TMPOIIECCE BBINOJHEHUS CAMOCTOSITEIbHOW pabOThl CaMOKOHTPOJIS
(MTPOMEXXYTOYHOTO U KOHEUHOT0) pe3yJIbTaTOB pabOThl M KOPPEKTUPOBKA BBIIOJIHEHHS pabOThI;

- pednekcus;

- Ipe3eHTalys padoThI.

7 @oHJ OLIEHOYHBIX CPEICTB

B npornecce 00ydeHuss MCIONB3YIOTCS CIEIYIOLUE OLIEHOUHBbIE (POPMBI CAMOCTOSITEIbHOMN
paloThI CTY/IEHTOB, OLIEHOYHBIE CPEJCTBA TEKYILEro KOHTPOJS YCHEBAEMOCTH U NMPOMEXYTOUYHBIX
aTTECTaIlUuU:

- pacueTHO-TpaduyecKre padoTHI,

- KOHTPOJIbHBIE paboTHI,
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- TCCTUPOBAHMUC,
- OK3aMCH.

OneHoYHbBIE CPEeICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH BKJIIOYAIOT KOHTPOJIbHBIE 3aJaHus
WHIUBUTyTHHO JISI KaXKJ0TO 00yYaroIIeTrocs.
B pesynbrare ocBOCHUS AUCIUIUTHHBI (MOIYIIs) POPMUPYIOTCS CIASAYIOIMINE KOMITCTCHITHH:

Koa xomMnereHuun HaumeHoBaHMe KOMIIETEHIIUH BBIITYCKHHUKA

OIIK-1 Cnoco0OeH UCIoIb30BaTh IOJIOKCHHUA, 3aKOHBI 1 METOJAbI €CCTCCTBCHHBIX

HAayK 1 MaTCMAaTUKHU OJId pCUICHUA 3aaa4 PIH)KCHCpHOfI JACATCIIBHOCTH

7.1 MeTobl KOHTPOJISI U OLIECHUBAHMS Pe3YJbTATOB 00yUYeHUsl

HanmeHnoBanue
Bun xoHTpons

Ne n/mt pe3yIbTaToB
oOyueHus

KOHTPOJISI Kpatkas xapakTepucTrka KOHTPOJIIS
pe3yIbTaToB PE3yIBTaTOB O0yUCHUS
oOyueHus

OOyuatomuiics B~ TEUEHUE  CeMecTpa
CaMOCTOSTENIFHO BBINOJHSACT PsI PacdeTHO-
rpaguyeckux pabor mo Teme pasnena. llpu
poBepKe nperno/iaBaTesb OLIEHUBAET
KayecTBO  O(GOpMIIEHUS,  NPaBHIBHOCTh

PacyetHo-
1 rpapuyeckas Texymnit
pabota

pacyeros.

Pemenne KOHTPOJIBHON paboTsI
OCYILECTBIIICTCSI HAa IOCIEAHEM 3aHATUU

uzydaemoro pasnena. KontponbHas paboTa
KonTponbhas

paGora Texymuuit BBITIOJIHACTCS ~ WHAUBHIYAIbHO  KaXKIbIM

cryaeHtoM. [lpu mpoBepke mpernogaBaTeb
OILICHUBACT MPABUIBHOCTh IMPOU3BEICHHBIX
pacyeros.

TectupoBanne NPOBOAUTCS HaA MOCIEAHEM
3aHATUM U3y4aeMoll TeMbl. TecTupoBaHMe
OCyILECTBIsICTCS, MO0  NpU  TOMOIIH
KOMITBIOTEPHOU CUCTEMBI TECTUPOBAHUS, JTHO0
C HCIOJIb30BAaHUEM BBIJAHHBIX TECT-3aJaHHUN
Ha OymaxkHoM Hocutene. B pamkax
TECTUPOBAHUS IIPOBEPSIETCS 3HaHHE
TEOPETHUECKOU 0a3bl.

[IpomexyTouHas arrectanusi 0OydaroIIMXCs B

3 Tecr Texymmii

dbopme dK3aMeHa MPOBOIUTCS TIO pe3ysIbTaTaM
BBITIOJITHEHHUSI BCEX BHJOB Y4eOHOW pabOTHI,
4 DKk3aMeH [IpoMeXyTOUHBIN | IPETyCMOTPEHHBIX ~ Y4YEOHBIM IJaHOM  TIO
JAHHOW IHMCUUIUIMHE, TIPU 3TOM YYHUTBIBAIOTCS
PE3YJbTATHI TCKYILICTO KOHTPOJIA YCIICBACMOCTH

B TCUYCHHUEC cCMECTpa. OLIGHKa CTCIICHU
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JOCTIDKEHUSI O0YyYarolUMKCS IJIaHUPYEMBIX
pe3yiabTaToB  OOy4YeHHsT 1O  JUCLHUIUIMHE
MIPOBOJUTCA  IPENOJaBaTelIeM,  BELyIIUM
3aHATUSA 110 JUCLUIUIMHE METOJOM IKCIEPTHOU
oueHku. Ilo  wToraMm  NMPOMEXKYTOUHOU
aTTecTallud 10 JUCLMIUIMHE BBICTABIIACTCS
OLICHKA «OTJINYHOY, «XOpOLLOY,
«YLOBJIETBOPUTEIILHO WU
«HEYIOBJIECTBOPUTEIILHOM.

7.2 Ikajia 1 KPpUTEPUH OLEHMBAHMS Pe3yJIbTATOB 00yUeHUsI

[Tokazarenem OLlEHMBaHUS KOMIIETEHIMI Ha Pa3JIMYHBIX 3Tanax uUX (OpMUPOBAHUS

ABIACTCA OOCTHXKCHUC

TUCIUILIMHE (MOIYJIIO).

Oo0y4JarolUMUCS [JIAHUPYEMbIX — PEe3yJIbTaTOB

oOydeHust 1o

Kputepun onenuBanus
Iloka3zarean 5 3 4 5
3HATD: OOyuatonuiics OOyuatoruiics OO0yuaromruiics OO0yyaromuiics
TEOpETUUYECKHUE JEMOHCTPHUPYET JEMOHCTPHUPYET JEMOHCTPHUPYET JIEMOHCTPHUPYET
OCHOBBI JIMHEIHON MIOJTHOE OTCYTCTBHE | HEMOJIHOE YaCTUYHOE MOJIHOE
anreOpsl 1 WM HEIOCTaTOYHOE | COOTBETCTBHE COOTBETCTBHE COOTBETCTBUE
AQHAITUTHYECKOH COOTBETCTBUE CIIEAYIOUIMX 3HAHUM: | CIEAYIOIIUX 3HAHUM: | CIEeAYIOUIUX 3HAHWMI:
T€OMETPHH, CIIEAYIOIINX 3HAHUNA: | TEOPETUIECKHE TEOPETHYECKHE TEOPETHYECKHE
KOMIIJICKCHBIE TEOPETUYCCKUE OCHOBBI JINHEWHOM OCHOBBI JINHEHHOH OCHOBBI JINHEHHON
quca. OCHOBBI JIMHEHHON anreOpsl 1 anreOpsl 1 anreOps! 1
anreOpsl 1 AHAIUTUYECKOU AHAIUTUYECKOMN AHAIUTUYECKOM
aHATUTHYECKOH TEOMETPHH, TeOMETpHUH, TEOMETpHUH,
TEOMETPHH, KOMITJIEKCHBIC KOMITJIEKCHBIE KOMILIEKCHBIE
KOMIUIEKCHBIE YHcya. YHCTa. qHca.
YHCIIA.. Jomyckarorest CBoboaHo
HE3HAUUTENbHBIC orepupyer
OLINOKH, NPUOOPETEHHBIMU
HETOYHOCTH, 3HAHUSMH.
3aTpyIHEHUs MpU
AHAJTMTHYECKUX
OTIepaIHsIX.
YMeETh! OOyuaromuiicst He OOyuaromuiics OOyuaromuiics OO0yuaronuiics
pemarts 3a1a4u U YMEET WIH B JEMOHCTPHUPYET JEMOHCTPUPYET JIEMOHCTPUPYET
YHpasKHEHUS HEI0CTaTOYHOMN HETIONTHOE JaCTHYHOE MIOJTHOE
UCTIONB3YS CTETICHH YMEET: COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
OCHOBHBIE METO/TBI, pemaTh 3a1a41 U CIIEYIOIINX CIIETYIOLIIX CIIEYIOLITIX
HU3y4YEHHBIE B Kypce yIIpaKHEHUS YMEHMUII: YMEHMUI: YMEHUI:
JIMHEHHOM anredpe U | MCIoJb3ys pemaTh 3a1a41 U pemaTh 3a1a4u | pemaTh 3a1a4u 1
aHAJTUTUYECKON OCHOBHBIE METO/JIBI, yIpaXHEHHS yIpaXKHEHUSI YIpasKHEHUsI
reOMETpUH; H3yYEHHBIE B Kypce | HCIOJNb3Yys UCTIONb3Ys UCHONb3Yd
ONepHpOBATh C JIMHEHHOM anredpe 1 | OCHOBHBIE METO/IBI, OCHOBHBIE METO/IBI, OCHOBHBIE METO/PI,
KOMITJIEKCHBIMH AQHAITUTHYECKOH M3y4YeHHBIC B Kypce | M3YYEHHBIC B Kypce | W3ydeHHBIE B Kypce
YHUCJIAMHU. TECOMETPUH; JIMHEHHOM anredpe 1 | NuHEWHOH anrebpe 1 | TUHEHHOH anrebpe n
OIIEpPHUPOBATE C AQHAITMTHYECKOM aHAJIMTHYECKOM AHAJIMTUYECKOM
KOMITJIEKCHBIMH TeOMETPHH; TreoMeTpuH; TeOMETpPHH;
YHCITaMH. OIIEpUPOBATH C OTIEpUPOBATH C OTIEpUpPOBATH C
KOMITJIEKCHBIMH KOMITJIEKCHBIMH KOMIUIEKCHBIMH
YHCIIAMU. quciIaMu. Y MEHUS yrciaamu. CBOOOIHO
Homyckarorcst OCBOCHBI, HO orepupyer
3HAYUTEIbHbIC JOIMYCKaTCs PUOOPETEHHBIMU
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OIIIMOKH,
TIPOSIBIIAECTCS
HEJOCTaTOYHOCTh
YMEHMU, 110 psAxy
nokasaTejie,
oOyuJaromuics
UCTIBITHIBACT
3HAYUTEIIBHBIC

HE3HAYUTENIbHBIE
OIIMOKH,
HETOYHOCTH,
3aTpyJHEHUS IPU
AHAIIMTHYECKUX
onepauusix,
[IEpeHOCEe YMEHUN Ha
HOBBIE,

YMCHHSAMH,
MIPUMEHSET UX B
CUTYAIHIX
TTOBBIIIICHHON
CJIOKHOCTH.

3aTPyIHCHUS IPU HECTaHIapPTHEIC

OIEePUPOBAHUH CUTYAIHH.

YMCHUSMU TIPU UX

IepeHoce Ha HOBBIE

CUTYAIIHH.
BJIAJETh: Obyuatommiicss  He | OOyuarommuiics B OO0yyaromtuiics OO0yuaromuiics B
HaBBIKAMH BlIaJiceT HWIM B | HEAOCTATOYHOM YaCTUYHO BJIAJIEET: IIOJIHOM 00BbeMe
MIPUMEHEHHS HEJIOCTaTOYHOM CTEIICHH BIIAJICET: HaBBIKAMH BJIaJICCT:
JTUHEWHOU anreOphl CTEIICHH BJIaJICeT HaBBIKAMH HaBBIKAMH HaBBIKAMHU
W aHAJIUTUYCSCKOU HaBBIKAMH HaBBIKAMH TIPUMEHEHUS MIPUMEHEHHS
TeOMETPHUH K NIPUMEHEHU IIPUMEHEHHUS JTUHEHHON anreOphl JIMHEIHOH anreOpsl

€CTeCTBEHHOHAYYHBI | JIMHCHHOW anreOpsl JIUHEWHOU areOphl Y aHaAJIUTUYECKON Y aHAJIMTUYECKOU
M (uzuueckuM u U aHAJIUTUYECKOU U aHAJTUTUYECKON TeOMETPUH K TEOMETPHUH K
TEXHUYECKHM) TeOMETPHUH K TeOMEeTPUH K €CTECTBEHHOHAYYHBI | €CTECTBEHHOHAYYHBI
3agadam. €CTECTBEHHOHAYYHbl | €CTECTBCHHOHAYYHBI | M ((pU3MYECKUM U M ((pu3uuecKkuM u
M ((pHU3HYECKUM U M ((pU3HYECKUM U TEXHUYIECCKUM) TEXHIYICCKIM)
TEXHUYECKHM) TEXHUYECKHM) 3aJagam. 3agagaM. CBoOOTHO
3a7agam. 3a7agam. HaBsiku ocBOeHEI, MIPUMEHSET
Ob6yuatomtuiics HO JIOITyCKArOTCs MTOJTyYCHHBIC
UCTIBITBIBAET HE3HAYUTENbHbIC HaBBIKU B CUTYaIHIX
3HAYNTEIIbHBIC OIINOKH, MOBBIIIEHHOH
3aTpyIHEHUs IPU HETOYHOCTH, CII0’KHOCTH.
MIPUMEHEHHU 3aTpyIHEHUs MpU
HaBBIKOB B HOBBIX AHAJIMTHYECKHUX
CUTYaIHsIX. oreparnusx,
nepeHoce yMeHU Ha
HOBBIE,
HeCTaHJlapTHbIC
CHUTYaIHH.
IIIxaJjia oneHUBaAHUS MPOMEKYTOYHOM ATTECTALMM: IK3aMeHA.
IIIxana oreHNBaHUA Ormmcanne
BreimonHensl Bce BUABI y4eOHOH pabOThI, MPEAyCMOTPEHHBIC

OTJINYHO

y4eOHBbIM TuIaHOM. CTyJIEHT JEMOHCTPHUPYET COOTBETCTBHE 3HAHUH,
YMEHHH, HaBBIKOB TPUBEIECHHBIM B TaOJMIAX MOKa3aTeNsIM,
OmepupyeT NPUOOPETCHHBIMU 3HAHUSMHU, YMEHHUSMH, HaBBIKAMH,

NpUMCHACT HUX B CUTyalUuAaAXx MOBBIIIICHHOM CJIIOXKHOCTH, HC

UCIBITBIBACT  3aTPYJHEHUNM TpPH AHAIUTHUYECKUX  ONEpALUX,

MEPCHOCE 3HAHUM U YMGHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYAllUH.

Xopouio

BremmonHensr Bce BuABl y4eOHON pabOOThI, MPEAYyCMOTPEHHBIC

y4eOHBIM CTyneHT  IeMOHCTpUpYeT
COOTBETCTBUE 3HAHUM, YMEHHMH, HABBIKOB NMPUBEJAECHHBIM B TaOIMLIaX

IIJIaHOM. YaCTUYHOE
MoKa3aTessiM, ONepUpyeT NPUOOPETEHHBIMU 3HAHUSMHU, YMEHHUSMH,
HAaBBIKAMH, IPUMEHSET UX B CUTYALMSIX IIOBBIIICHHOM CIIOKHOCTH.
[Ipu sTOoM MOTYT OBITH JONMYIICHBI HE3HAYHUTENbHBIC OIIMOKH,
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HETOYHOCTH, 3aTPYAHCHUA IPHU AHAIITUTHICCKUX OIICpalUiaX, IECPEHOCE
3HAHUH U YMGHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTyalluu.

YIIOBJ'IGTBOpI/ITeHBHO

BreimonmHeHnsl Bce BUABI Y4eOHOH pabOThI, TPEIyCMOTPEHHBIC
y4eOHbIM T1aHOM. CTYJIEHT IEMOHCTPUPYET HEMOJIHOE COOTBETCTBHE
3H21HHI71, YMCHHﬁ, HaBbIKOB NPUBCACHHBIM B Ta6J'II/IIIaX II0KasaTeirsiM,
JIOMYCKAIOTCA 3HAUMUTEIbHbIE OMIMOKH, TMPOSBISETCS OTCYTCTBHE
HAaBBIKOB 10 psijay IOKa3aTesel, CTyIeHT

3aTPYAHCHUA TIpU  OIICPUPOBAHUUA

3HAHUM, YMEHUH,
HCIBITHIBACT 3HAYUTCIBHBIC

SHAHUSAMHU U YMCHUSMU IIPU UX MIEPCHOCC HA HOBBIC CUTYAllUU.

HeynosnerBopurensHo

He Bemonnen oauH wunu  Oosee  BUAOB  yueOHOH  paboTHI,
NpPeyCMOTPEHHBIX y4eOHbIM IUIaHOM. CTYAEHT IEeMOHCTPHUPYET
HOJIHOE OTCYTCTBHE WM HEIOCTaTOYHOE COOTBETCTBUE 3HAHUIMA,
yYMEHHH, HaBBIKOB IPHUBEJCHHBIM B TaONUIAX [OKa3aTelsiM,
JOIyCKAIOTCS 3HAYMTENIbHBIC OIIMOKH, IPOSBISICTCS OTCYTCTBUE
3HAHMH, YMECHUH, HAaBBIKOB I10 Psijly IOKa3aTeiei, CTyJeHT He MOXKET
OINIEPUPOBATh 3HAHUSAMH W YMEHUSMH IPU MX TEPEHOCE Ha HOBBIC

CUTyallluu.

HIxaJjia oueHMBAHUSA TEKYILIEr0 KOHTPOJIS.

HanmenoBanmne KOHTPOJIA

Ikama oneHUBaHuA Onucanue

pE3yJIbTaTOB O0YUYECHHUS

PacuetHO-Tpadudeckas
pabota

OtnuuHo - PaboTa caana B
CpPOK, pacueTHast u
rpaduyeckas 4acTu
BBITIOJIHEHBI BEPHO, THOO
UMEIOTCS HEIOUETHI, He
BJIMSIFOIIIE Ha KOHCYHBIH
pe3yJbTar.

Xopol1o - pacueTHas 4acTh
BBINOJIHEHA BEPHO, B
rpaUIecKoi YacTH eCTh
3aMevaHus

Y 10BIIETBOPUTENBHHO - B
pacyETHOM YaCTH €CTh
3aMeYaHusl, METO/T
BBIMOJIHEHUSI TpauIecKoi
4acTH BEIOpAH BEPHBII
HeynoBneTBOopUTENbHO - B
pacueTHO# U rpaduIecKoi
4acTsX €CTh IpyOble
3aMeYaHusl.

3aganue Ha PI'P BeIgaeTcst Ha
TIEPBOM 3aHITHHI
COOTBETCTBYIOLIETO pa3aena
JUCHHUIUIMHEL M CIAETCS 110
OKOHYAHHUH H3yYCHHS
COOTBETCTBYIOIIETO pa3jena
nucuumInael. PI'P 1omkHb
OBITH BBIIOIHEHBI U
0()OpMIICHBI B COOTBETCTBUU C
TpeOOBAHUSIMHU METOANYECKUX
yKazaHui Kadenpol.

KontponbHas padora

OtimmyHO - PaboTa BEICOKOTO

3ammra TeMBI BKIFOYAET
pelIeHre 3a1a4 B ayAUTOPUH B
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KauecTBa, YPOBEHb
BBITIOJIHEHHS OTBEYAECT BCEM
TpeOOBaHUAM, TEOPETUYECKOE
CoJiepKaHNue Kypca OCBOCHO
MOJIHOCTHI0, 0€3 MpoOeIIoB,
HE0O0XO0JUMbIE TPAKTHUECKHE
HABBIKU pabOThI C OCBOCHHBIM
MaTepHuagoM c(hOpMHUPOBAHBI,
BCE MPETyCMOTPEHHbIE
porpaMmMoil ooyueHus
y4eOHBIC 3aJaHuUs
BBITIOJIHEHBI, JITOO HEKOTOPHIE
U3 BBIITOJIHEHHBIX 3aJJaHUN
CoJIepKaT HE3HAUYNUTEIIbHBIC
OIINOKHU

Xopomio - YpoBeHb
BBINOJIHEHHSI pa0OTHI OTBEYAET
OOJIBIIMHCTBY OCHOBHBIX
TpeOOBaHU, TEOPETUUECKOE
coJiepKaHKue Kypca OCBOCHO
YaCTHYHO, HO NMPOoOesbl HE
HOCSIT CYIIECTBEHHOTO
Xapaktepa, He00X0IUMbIe
MPAKTUYECKHE HABBIKU
paboThI C OCBOEHHBIM
MaTepHaioM B OCHOBHOM
c(OpMHPOBAHBI, HEKOTOPHIE
BUJIBI 33/1aHUH BBITIOJTHEHBI C
omuOKamu.

Y 10OBIETBOPUTETBHO -
Teoperudeckoe conepkaHme
Kypca OCBOCHO YaCTUYHO,
HE0O0XO0JUMbIE TPAKTHUECKHE
HaBBIKU PaOOTHI HE
c(hOpMHUPOBAHBI,
OOJBIITMHCTBO
NPEIyCMOTPEHHBIX
IIpOrpamMMoi 3aJaHui He
BBITTOJIHEHO; TIPU
JOTIOTHUTEILHOU
CaMOCTOSITENIbHOM paboTe Haj
MaTepHaoM Kypca BO3MOXKHO
MOBBIIIICHHE KaYeCTBa
BBITTOJTHEHHSI YI€OHBIX
3aJaHuH.

TE€YEHHE OJIHOM Mapsl U
MPOXOAUT MOCIIE U3YUCHUS
COOTBETCTBYIOIIETO

paszaena. bunerer COCTOAT U3
BOITPOCOB, MO3BOJISIOIINX
OIICHUTH C(HOPMHPOBAHHOCTH
KoMneTeHui. Ha oTBeThI
oTBoaMTCA 1,5 4aca.
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HeynosneTBopUTeNbHO -
Teopernueckoe coaepkaHue
Kypca He OCBOEHO,
HE0OXO0JUMbIE TPAKTHUECKUE
HaBBbIKU pabOThI HE
c(hopMuUpOBaHbI,
IpeyCMOTPEHHBIE
porpaMMoil 3a1laHus He
BBINOJIHEHBI

TectupoBanue 1o
PO ICHHOU TEME

Tect conepxut 20 3agaHui,
MpaBUJIBHBIN OTBET Ha 1
3aJlaHle COOTBETCTBYET |
6ammy. Bpems tectupoBanus -
30 munyT. CTyeHTy
MIPEIOCTABIISAETCS JIBE
MOTIBITKU JJIS1 IPOXOXKIACHHUS
Tecta. MakcuManbpHasi OlIeHKa
3a Tect - 20 6amnos. Tect
CUHMTAETCS YCIICITHO
MIPONICHHBIM, €CITU CTYACHT
nan He Meree 60%
MIpaBUJILHBIX OTBETOB (HaOpas
He MeHee 12 6asioB).

TectupoBanue
OCYILIECTBIISAETCS, INOO IIPH
MOMOIIY KOMIIBIOTEPHOM
CUCTEMBI TECTUPOBaHMUSI, 10O
C MCIIOJIb30BAaHUEM BBIJAHHBIX
TecT-3aJJaHUi Ha OyMaKHOM
Hocutene. Bpems
tectupoBanus 30 MuH. 3aTeM
OCYILECTBIISICTCA IPOBEPKA
TeCTa HK3aMEHATOPOM U
BBICTABJISIETCA OIICHKA
COTJIAaCHO METOJUKH
BBICTABJICHUS OLICHKH.

7.3 OueHoYHbBIE CPeACTBA

7.3.1 Texymuii KOHTPOJIb

Komnnexkm 3a0anuii ona eévinonnenus pacuemuo-cpagpuueckux paoom (PI'P)

PIrP Nol, yacmp 1

3amanue Nel. /lanel MmaTpunibl A=

-11 O
1 3 2| u B=
4 0 -3

Boimonauts neiictus: A2 +8B'.

0 2
-3 3
1 -1

3ayanme Ne2. ITpo/I0/KKTh JaHHOE MaTpuyHoe paBeHcTBo (2A+3B)* —4A° —6AB =...

Y IIPOBEPUTH €ro AJi1 MaTpull A U B U3 IepBOro 3aJaHusl.

3amanue No3. BeIYMCINTE ONpeAenuTelNlb IBYMsI CIOcO0aMu: pa3yioskKeHUEM IO MepBO

CTPOKE U Pa3yI0KEHHUEM TI0 IEPBOMY CTOJIOLLY.

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

3ananue Ne4. [l 1aHHON MaTpHIIbl HAUTH 00paTHY10 MaTpuily. ClienaTs NpoOBEPKY.
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1 0 2
1 1 0]
-1 2 3

3azanue No5. Pemuts Mmatpuunoe ypasaenne AXB = C (maittu X). Caenats nposepky.

el e

3aganue No6. HaiiTu paHr MaTpHuiibl.

1 -1 2 3

0 5 4 3

2 3 8 9 15|
3 -8 26 20

PI'P Nel, 3a0anus no pewienuro cucmem JUHEHHBIX a12eOpauiecKux ypagHeHul
3ananue Nel. Pemuth cucremy meronom Kpamepa. Chnenatb npoBepky.
X, +4X, =Xy =2
2X, +2X, + 3%, =7
3% +6X,—2X; =1
3aganue No2. Pemmth cucremy u3 Nel meroiom 00paTHOM MaTpPHUIIBL.
3ananue Ne3. Pemuts cuctemy u3 Nel metogom ["aycca.
3amanne No4. Pemnth HEOHOPOIHYIO cUcTeMy MeToioM ['aycca. Halitu oOiee pemenue u
YaCTHOE pelLICHHE.
X, + X, +2%X;+3X, =5
3X, +2X, —4X, —2X, =1
ox, +4x, + 4x,=11
3amanne NoS. Pemuth 0fHOpOHYIO cCUcTeMY MeToqioM ['aycca. Haiitu oOriee pemenue u
OCP.
2X, +6X, —9%, -9x, =0
4%, —5X%;, + X, =0
3X, +3X, = TX,—4x,=0"
X, —3X, +2X; +5X, =0
PI'P Nel, uacmp 2
3amanme Nel. TTokasathk, 4To BEKTOpEI M, N, P 00pa3yioT 6a3uc B MPOCTPAHCTBE U
Pa3JIOKUTh BEKTOpP & TI0 3TOMY 6a3ucy:

m=(-12),n1=(20,3), p=(-2-11),a=5 —4,13).

3aganue Ne2. Jlanbl BekTophl M u N . BEICHUTH — KOIIMHEAPHBI I BEKTOPH @ U D .

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

N
Bananue Ne3. Haiiru |a|, ccmn |M|=6+2,|A|=2, (M,M) =135, a=6m—m.
3ananue Ne4. Jlan A ABC . Haittu /B ecrm A(1;-1;2), B(3;3;2),C(7;1;2).

3ananue No5. Tlpu kakux "x" Bektophl @ u D mepmenmuxysapHbI?
a=(x;1;-4),b =(x-3;12; x).
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3aganue Ne6. Haiitu miommaas napauienorpaMma, oCTPOEHHOTO Ha BEKTopax a u b .
_ A V2
a=2m-5n,b=m+n,|m =12 |n|=3, (M, ) =5

3amanme No7. Haiitu mmomanps tpeyronpauka ABC, ecmu A(7; 2; -3), B(6; 5; 1), C(0; -2; -
7).
3ananue No8. JlaHbl BEeKTOpHl a, b, C . BoisicHuTS — KOMIUIAHAPHBI JIX BEKTOpHI. Eciu
BEKTOPHI HE KOMILJIAHAPHBI, TO HAUTH 00BEM MapaieNienuIe/ia, IOCTPOSHHOTO Ha BEKTOpax
a,b,cu OTIPENIETTUTh — KaKy0 TPOMKY OHH 00pa3yroT.
a(l;-1;5),b(2;4;-2),c(3;0;1).
3amanue No9. Jlns nuHEHHOTO onepatopa A 3aJaHbl 00pa3bl 0a3UCHBIX SJIEMEHTOB
Ag,, Ag,, Ag,. 3amucars MaTpuny oneparopa A B Oasuce €,,€,, €, u HaiiTH 00pa3
aneMeHra X .
Ae =7¢e,+3¢e,—-2¢,, Ae,=¢, —¢,+4e,, Ag,=2¢
X=2€,—4¢, +¢,.
3amanue Nel0. Haiitu coOCTBEHHBIC 3HAUCHUSI U COOCTBEHHBIC BEKTOPHI JINHEHHOTO

. -4 1
oneparopa, 3aJaHHOI'0 B HCKOTOPOM Oasmce MaTpuneu A =( 7 2) .

PI'P Ne 1, uacmob 3

3amanue Nel. Tlpsmast |, mpoxoaur wepes Touky A mapamiensHo Bekropy Q. [Ipsmas |,
HPOXOIUT Yepe3 Touky B meprnenaukynspHo Bekropy N . Haiitu Touky nepecedeHus NpsiMbIX U
yron mexxay numu, e A(3;5), 0 (1;3), B(0;5), n(-3;4).

Baganne No2. [lana npsivast |, . Ipsmast |, mpoxomut wepes toukn A u B . Haiitu

paccTosiHue OT TOYKHU nepecedenus npsiMbix |, u |, 1o mpsimoii 1.

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

3azanue Ne3. Haiitu paccrosaue ot toukn M, 0 mockoctn @ , mpoxopsiuieit uepe3
touky A meprenmukyisipHO Bektopy N, ecmu M (0; 1;7), A(2;-1; 4), N(6;22; -3).

3ajanue Ne4. HaiiTu yrosi Mexay IIIOCKOCTBIO ¢ M INIOCKOCTBIO [3, MPOXO/sIIei uepes
toukn A, B u C,ecm a:5x+y+4z-28=0, A(5;2;5), B(3;7;0),C(4;-3;-1).

3aganue NoS. 3amucarh KaHOHWYECKHE YpaBHEHUS NPSAMOM, 3aJaHHOM 001MMuU
YPaBHEHUSMHU.

X+2y-9z-10=0;
3X+4y+8z-24=0.
3aganve Ne6. Haiitu Touky nepecevenus npsamoii | w mmockoctn @ yron mexmy

HUMMU.

I:—=X:j; aix+2y—-3z-12=0.
4 2
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Bamanue Ne7. Ilpsmast |, mpoxoawr uepes touku 4 u B. Ilpsimast |, mpoxomut uepes
TOYKy M HepIeHANKYJSIPHO IIOCKocTH ¢ . Haitti yron mexay npsimeivut |, 1 |, u BeisicHnTs —

JIEXKAT JIM OHHM B OJJHOM IJIOCKOCTH HIIH CKpCIIUMBAKOTCA.

A(9;,-31),B(4;4,-5),M (-111;,-11), «a:2x+3y-z-1=0.
(x+3)° y°

3ananue Ne8. Jlyis qaHHON KpUBOM VT + Y =1 yka3aTh (OKYCHI, SKCLIEHTPUCHTET,
JUPEKTPUCHL. [TOCTPOUTH KPUBYIO, H300pa3UTh (HOKYCHI, IUPEKTPUCHL.
Sagarme Ne9. Ipusectn ypasrenne kpusoii 9X° —25y° —18x + 200y —616=0 «

KaHOHUYCCKOMY BHUY U MOCTPOUTH KPUBYIO.

Ilpumepul 6apuanmos KOHMPONbHLIX padom
Bapmuanr.
1. HaiiTi 3HaYeHHs MATPHYHOrO MHOTrOuNIeHa F(A)

1‘(x)=—x3+2x2—x+3,A=(_1 OJ
3 2

2. HaiiTu paHr MaTpuiibl IpUBEIECHUEM K CTYIIEHYaTOMY BULY 8 2 5 3 13

11 -3 13 5 17

1 2 1
3. BeluMcIuTh ONIPENEaUTENb IPUBEIEHUEM K CTyIIeHYaToMy Bu1y (3 -5 3
2 7 -

4. Haiitu matpuity, oOpaTHyto gaHHOM (a). Pemuth MatpuuHoe ypaBHeHue (0)
1 2 1

1 -2 2 3 5
@ 2_75 _31 (6)(—3 4})(:[3 -1 0]

5. Pemuth cucreMy ypaBHeHHH. YKa3aTh 00IIee U OJHO YACTHOE pelieHue (a).
Pemuth cucreMy ¢ moMoIs0 oOpaTHoi MaTpuilsl 1 1o hopmynam Kpamepa (0)

4x, +9%, —5%X; —8X, =5 X, +2X,+ %X =5
(a) 3%, +7X, 2%, —4x, =4 (6) 13X, —5X, +3%;, =—7
2X, +5%, + X, +3X, =3 2X + 77X, — X, =13
Bapuanr
1. Pacnicats pasnoxeHue BeKTopa X 10 BEKTOpaM B, a,F
x={5-12,1}, p={1-3,0}, q=1{1,-11}, r={0,-1,2}

2. KonnuHeapHsl 11 BEKTOPBI P H ( ?

a=1{2,01}, b={-231}, p=2a+2b, g=3a-2b

3. Jlana nupamuna c BepmnHaMmu B Toukax AAAA,.

A(-2,48), A(4-12), A(-8,7,10), A(-3,4,-2)
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Haiitu:

a) yron mexxay peopamu AA,, AA,

0) 00beM TUpPaMUJIBI

B) JUIMHY BBICOTHI ONyIEHHOM Ha rpanb A AA,

T) HATH JUIMHY MEJUaHBbl, IPOBEICHHYIO U3 BepIIHHbI A K pebpy A A

4. BBIYUCIHTH TUIOMIAb TIAPAJLISIOrpaMma, MOCTPOSHHOTO Ha BEeKTopax a u b« — yron

MEX/1y BEKTOpaMu B u a

a=2p+q, b=p-3q, Ip|=2, |a|=2, a=

Bapuanr

1. Haiiti paccTostHue oT To4ku M, 10 IIOCKOCTH (M1M2M3) :
M, (-9;10;2), M,(0;7;-4), M,(4;8;-1), M,(-2,1,3)

X+y+z-2=0

2. BeinucaTh KAHOHNYECKOE YPAaBHEHUE TIPSIMOM:
X-y-32+6=0

3. HaiiTu TOuKy nepeceueHus NpssMOi U MJIOCKOCTH:

x—2:y—3:z+1 "

1 —4
X+y+2z-9=0.
4. Haiitu Touky P, cummerpuunyto Touke P oTHOCHTENbHO mpsimoii |: P (0; -1 3) u
x-1_y_2
1 -1 1

5. HanmcaTh ypaBHEHHE IUNIOCKOCTH ¢ NPOXOJANIEH yepe3 ToUKy M, m neprnenaukyispHoO

npsmoii (M;M,): My (3;2,0), M, (4,15), M,(2,-14).
6. Haiitu KocHHYC yriia MeXIy IUIOCKOCTSIMU ¢4 U O, .

o, :3Xx—-y+3=0, a, : X-2y+52-10=0

Bapuanm 3a0anuii mecma
-2
1.1. HaifTu panr MaTpuIbl IPUBEICHUEM K CTYIIEHYaTOMY BUIY o
11

1 -2 -2 3 5
1.2. Pemuth MaTpu4HOE ypaBHEHHE X =
-3 4 3 -1 0

X +2X,+X =5
1.3. Pemuts cuctemy no gpopmynam Kpamepa 3%, —5X, + 3%, =7
2X +7X, — %, =13

—6
13

1 -5
2 4
-3 -13
5 17

2.1. Hanucats pasioxkeHue BEKTOpa X 110 BEKTOPaM p,q,r X = {5,-12,1}, p= {1,-3,0},

d={L-11}, r={0,-12}

2.2. BeI4UCIUTS IJIOIIA/Ib AapalIeiorpaMMa, TIOCTPOCHHOTO Ha BekTopax @ u b a — yron

MEX/1y BEKTOpaMu B u EI
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a=2p+q, b=p-3q, lp|=2, |a|=2, a=

NG

2.3. Jlana nupamuza ¢ BepimHamu B Toukax AAAA,. A(6,1,3), A(6,-2,-3), A(2,2,0),
A(-51,0)
Haiitu niuHy MeanaHsl, IPOBEJCHHYIO U3 BepInHbl A K pedpy A A

Xx-2 y-3 z+1
1 1 -4

3.1. Haiitu TOouKy nepeceueHus NpsiMON U INIOCKOCTH: U X+y+2z-9=0.

3.2. Haiitu Touky P, cummerpuunyto Touke P oTHOcuTensHO npsiMoit | : P(O;—1;3) "

x-1 'y z

1 a1
3.3. Hanucath ypaBHEHHUE INIOCKOCTH (¢ MPOXOJsIel yepes Touky M, u
NepIEHANKYISPHO  mpsiMoi (MM,): M (3;2; O) , M, (415), M,(2-14).
4.1. Tana xpuBast BTOpOro nopsiika x° +4y’ —12x+16y+16 =0 . [loayuuts kaHoHHYEeCKOE

ypaBHEHHUE KPUBOM U MMOCTPOUTSH .€€

! ! 4
4.2. CocraBuTh MaTpully epexoza ot 0asuca e ,e,,e, k 0asucy e ,e, e, , eciu

6 =26+6,+6,; 6 =6 —€,+6,; € =6 +26, +6,

7.3.2 IIpomexyTouHast aTTecTarus

Bonpocul k 3k3ameny (1 cemecmp ounoii popmot 006yuenusn, 1 cemecmp 3aounoit gropmot
00yuenus)

Marpuiibl, TUIIBI MATPULL. OIIK-1
Omneparuu ¢ MaTpHIlaMu, KX CBOMCTBA. OIIK-1
YMHOXEHUE TPSIMOYTOJIBHBIX MATPULL. OIIK-1
Marpuynas ¢hopma 3aIucy CUCTEMBI IMHEWHBIX aJlreOpandecKuX ypaBHEHUH. OIIK-1
Onpenenureny U UX CBOKCTBA. OIIK-1
[Tonsitue onpenenutens. MUHOPHI U anreOpanyecKue JTOMOTHEHHUS. OIIK-1
CucreMbl TMHENHBIX aNreOpanyecKux ypaBHEHUH, OCHOBHBIE MOHATHS U OIIK-1
oTpesieNIeHusl.

[IpaBuno Kpamepa penieHusi CUCTEM JIMHEHMHBIX YpaBHEHUH. OIIK-1
OOGparHas MaTpuIia 1 €€ BBIYUCIICHHUE. Y CIIOBHE CYIIECTBOBAaHUS 00paTHOM OIIK-1
MaTpHIbIL.

Pemenue cuctem THHEHHBIX aareOpandecKkux ypaBHEHH METOIOM 00paTHOM OIIK-1
MaTpHIIBI.

Meropn I'aycca pemeHus cucTeM JUHENHBIX YPABHEHUM. OIIK-1
Pemienue nmpou3BoIbHBIX CUCTEM JJUHEUHBIX ypaBHEHUH MeTo10M ["aycca. OIIK-1
Panr marpunsl. Teopema Kponekepa — Kanemnnu. OIIK-1
OnHOpOHBIE CUCTEMBI JIMHENHBIX YpaBHeHUI. Kpurepuii cyiecTBoBaHuUs OIIK-1
HETPUBHUAIIBHBIX PELICHUM.

[TonsiTre BeKTOpa M TMHEHHBIC ONepaliuy HaJ BEKTOpamu, cBoicTBa onepanuid. | OITK-1
JluneiiHas KOMOMHAIIHSI BEKTOPOB. OIIK-1
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JluneiiHast HE3aBUCUMOCTh M JIMHEHHAs 3aBUCUMOCTh T€OMETPUUYECKUX OIIK-1
BEKTOpOB. Kpurepuil InHENHON 3aBUCUMOCTH.
[TonsaTue 6a3uca. KoopanHatsl BeKTOpA. OIIK-1
OpTtoHOpMUpPOBaHHBIN Oa3uc. PasnokeHne BEKTOpa Mo BeKTopaM Oasmca. OIIK-1
YnopsiioueHHas Tpolika BEKTOPOB. OIIK-1
CkansipHOE, BEKTOPHOE M CMEIIaHHOE IIPOU3BEIEHUE BEKTOPOB B OIIK-1
OPTOHOPMHMPOBAHHOM Oa3uce.
VY cnoBus OPTOrOHAIBHOCTH, KOJJIMHEAPHOCTH ¥ KOMIUIAHAPHOCTH BEKTOPOB. OIIK-1
JIuHeiiHbIe NPOCTPaHCTBA. OIIK-1
Marpuna nepexoaa ot 6a3uca kK 0a3ucy. OIIK-1
CoOcTBeHHbIE BEKTOPHI U COOCTBEHHBIE 3HAUEHUSI MATPHIIBI. OIIK-1
Cucremsbl koopauHat. JlekapToBbl MPSMOYTOJIbHBIE KOOpAUMHATHI Ha mockocTu U | OITK-1
B IIPOCTPAHCTBE.
[TonspHas cucrema KOOpAUHAT. OIIK-1
PaznuuHblie TUTIBI ypaBHEHHUH TIOCKOCTH U MPSAMOW. OIIK-1
Brruucienue paccTosHMA MEXTy IBYMsI TOYKaMH, TOYKOW U mpsiMoi, Toukoid u | OIK-1
IIJIOCKOCTBIO.
Boruncnenue paccTOsHNSA MEXy CKPELMBAIOIIMMUCS IPSIMbIMHU. OIIK-1
Brruucnenue yrioB Mexay AByMs IPSIMBIMH, MPSIMOM U TUIOCKOCTBIO, IBYMSI OIIK-1
IJIOCKOCTSIMHU.
KpuBbie BTOporo nopsijika ux reOMeTpH4YE€CKUE CBOMCTBA U YPaBHEHUS. OIIK-1
[IpuBeneHre KPUBOI BTOPOTO MOPsIKa K KAHOHUYECKOMY BHULY.
KanoHnnveckue ypaBHEHHS HIIIMIICA, TUIIEPOOIIBI, TapaboIIbl. OIIK-1
YpaBHEHHE MOBEPXHOCTH BTOPOTO MOPSIAKA. OIIK-1
Kanonnueckue ypaBHeHHs cepbl, HILTUIICOUIA, KOHYCOB, TUIIEPOOIIOUIOB, OIIK-1

mapaboJIOUI0B.




31

TunoBble BapuaHThI OWJIETOB
o aucuuiuinae «J/Iuneitnast anredpa»

MMHUCTEPCTBO HAYKU U BRICHIEI'O OBPA30BAHUS POCCUMCKON
®EJIEPALIMU
®EJEPAJIBHOE IT'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
VUYPEXXJIEHME BBICIHIEI'O OFPA3OBAHUS
«MOCKOBCKHUM MOJJUTEXHUYECKU YHUBEPCUTET>»
(MOCKOBCKHWH ITOJIUTEX)

Huctumuna «JIuneitHas anreOpay

Kypc 1, cemectp 1
3K3AMEHAIIMOHHBI BUJIET

Onpenenurenu U UX CBONCTBA.
12 -1 2
Pemnte MaTpuuHOe ypaBHeHHME XB=A,ecnu A= (2 1}, B :( 0 1] .
2% —3X, =12°
Jlanbl BeKTOpHI a =(-5,9,8), b =(-3,1-2), C=(-8,10,-10). [IpoBEepUTh — KOMIUIAaHAPHBI JIU OHH.
Eciu Het, HaliTh 00beM TapauIeenune ia, IOCTPOEHHOrO Ha BEKTOpax a,b,c.
Haiitu yron mexny Bektopamu a = (1,-2,-2) u b =(2,01).

Pemmtsb cuctemy MeTo10M 00paTHOM MaTpHIIbI {
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MUHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA3BOBAHM ST POCCUMCKOM
®EJIEPALIMU
®EJEPAJIBHOE IT'OCYJJAPCTBEHHOE ABTOHOMHOE OBEPA3OBATEJIbHOE
VUPEXXJIEHME BBICIHIEI'O OFPA3OBAHUS
«MOCKOBCKHUM MOJJUTEXHUYECKU YHUBEPCUTET>»
(MOCKOBCKHWH IMOJIUTEX)

Huctumuna «JIuneitHas anreOpay
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBINA BUWIET

1. JIuneiinas komOuHanus BeKTopoB. basuc. KoopauHate! BekTopa.

1 2 -1
2. Bruucauth omnpeaeanTesb MaTpunbl C = AT ,ecom A=|{3 1 0.
{o 11 }

4% — 2%, +3%3 =12,
3. Pemre cucremy ypaBHeHUN MeTooM ['aycca 1 x, +5x, —3x3 =1,

2% +3X; —2%;3 = 3.
4. Tloka3atb, 4TO BEKTOpbl M =(1,-12), n=(2,0,3), p=(-2,-11) oOpa3yroT 6a3uc B MPOCTPAHCTRBE.
5. Jlano oOmiee ypaBHeHHE MpsiMOl  —2x+3y—-5=0. HamucaTe: ypaBHEHHE MPSMOM C YTJIOBBIM

ko3 puImeHTOM; YpaBHEHHE MPSMON B OTPE3KaxX; HOPMAJIbHOE YpaBHEHHUE TPSIMOM.

J11st mpoBeIeHUS IPOMEKYTOUHOTO KOHTPOJISI 3HAHUH CTYI€HTOB B IMCTAHIIMOHHOM (popmare
B pa3paboTaHHbIX Kadenpoi «MareMaTuka» OHJIalH-Kypcax UMEIOTCSI HTOTOBBIE TECTHI.





