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1

Bcero 3a4eTHbIX efuHULY
(KpegmTOB)

Bcero yacos

144

Bcero 3aHSATUI B KOHTAKTHOM
thopme, yac.

80

Jlekymu, yac.

36

MpakTnyeckune 3aHATAA, Yac.

36

JTabopaTopHble 3aHATUSA, Yac.

N3 HUX B aKTUBHOI 1
WHTepaKTUBHO (hopMe, Yac.

N3 HKUX HpaKTquCKOIz
noAroToBkKu, 4Yac.

ATTECTauus, yac.

10

KOHcyﬂbTaLl,I/II/I, yac.

11

CawmocTosTenbHas paboTa, yac.

12

Buabl camocTosATeIbHOM paboThl
(KypcoBOI1 NPOEKT, KypcoBast
pa6ota, PI"3(P)/pechepar,
MOArOTOBKA K KOHTPO/IbHOI
paboTe)
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1. BHewHe TpeboBaHWSA

Tabnuua 1.1
KomneTteHuumn
Mpynna "
MHavKaTopb! JOCTUXEHNSA KOMMNETEHLWI
ObLenpoceccroHanibHble [OMK-1 Croco6eH UCMob3oBaTh (lyHAaMeHTabHbIe 3aKOHbI MPUPO/bI 1 OCHOBHbIE
KOMMETEHL MK 3aKOHbI eCTECTBEHHOHAYYHbIX ANCLUMMNANH B NPO(ECCUOHAILHOM EATENbHOCTY
OlMK-1. 2 3HaeT 6a30Bble NONOXKEHUS PYHAAMEHTaIbHLIX Pa3fe/ioB MaTeMaTUKMN B
06beme, HEOOXOAMMOM ANA BALeHUS MaTeMaTUYeCKUM anmnapaTom A4ns 06paboTku
WH(opMaLmMy 1 aHanm3a AaHHbIX B 061acTy NpoeccMoHaIbHOM AeATeIbHOCTY
O6LLenpotheccroHanbHble OlMK-2 CnocobeH NpUMEHATL METOAbI MaTeMaTMYeCKOro aHan3a, MOAeIMPOBaHMS,
KOMMETEHLMN ONTUMM3ALMM N CTATUCTUKY AN PELLIeHNS 3aaY, BOSHUKAIOLLMX B XO4,
MPOgecCMOHa/IbHON AeATENbHOCTU
OlK-2. 3 ¥YMeeT 1cnosb3oBaTb MaTeMaTUYECKNE METO/bI B TEXHNYECKUX MPUNOXKEHNAX

2. TpeboBaHna HI'TY K nnaHnpyemMbIM pesysibTataM 06y4YeHUs, COOTHECEHHBIM C
NHAMKATOPaMu LOCTKEHNS KOMMNETEHL I

Tabnuua 2.1

NHANKATOPbI AOCTUXKEHUS] KOMMETEHLIWIA

PesynbTaTbl 06yyeHns

dopMbl OpraHmnzaLmm
3aHATUN

OIIK-1. 2 3naeT 6a30oBbIe MOT0KeHHST PYyHAAMEHTATLHBIX Pa3aeI0B
MaTeMATHKH B 00beMe, He00X0JUMOM [UIsl BJIaIcHHsS] MATeMATHYeCKHM
anmapaToM JJist 00padoTku HHpOPMAMHN U AHAINH3A JAHHBIX B 00J1acTH
npodeccHoHAIbLHOI JesiTeTbHOCTH

MOHMMAaTb OCHOBHbIE NMOHATUS Kypca BbICLUE/ MaTeMaTMKM: CUCTEMbI KOOPAMHAT,
onpe-AenuTeny, BEKTOPHYIO anreGpy, ypaBHeHUs NMHEVHbLIX FeOMETPUYECKMX
06bEKTOB, KDMBbIX 11 MOBEPXHOCTE BTOPOro NOPS/KA;

Nekumu; MNpakTUYecKme 3aHATUS;
CamocTonTenbHas paboTa

MPUBOAUTL KPMBbIE 1 NMOBEPXHOCTM BTOPOrO NOPSiAKA K KAHOHUYECKOMY BU-AY;

Nekumm; MNpakTUYecKme 3aHATUS;
CamocToaTenbHas paboTa

3HaTb MOCTAaHOBKY N METO/bI PELLEHNSA OCHOBHbIX 334a4, CBA3aHHbIX C
nepevync/1iEHHbLIMA BbILLE MOHATUAMW.

Nekumm; MNpakTnyeckme 3aHATUS;
CamocTonTeNlbHas paboTa

3HaTb cOCTaBNEHVE MATPUL, IMHENHOTO OMepaTopa B JaHHOM 6asuce;

Nekuwnu; MNpakTnyeckme 3aHATUS;
CamocTosaTenbHas paborta

Bbi61paTh MeTO/Ab! PeLLEHS 3aja4 Ha OCHOBE aHa3a NOCTPOEHHOIA
MaTeMaTMYecKON MOAENMN.

Nekuwnn; MNpakTnyeckme 3aHATUS;

OIIK-2. 3 YMeeT HCIIOJIB30BATh MaTeMaTHYeCKHE METObl B TEXHHYECKHX
NPHIOKEHHUSIX

BbluncnsTb CKanspHble, BEKTOPHbIE 1 CMELLAHHbIE MPOW3BEAEHNS AN HAXOXKAEHUS
YI/10B MeXAy BEKTOpamu, nnowanein, 06 bemMoB, paboTbl U MO-MEHTA CUN

Nekunn; MNpakTrnyeckme 3aHATUS;
CamocTosaTenbHas paborta

WccnenoBaThb 1 pellaTb CUCTEMbI IMHENHBIX anreGpanyecknx ypaBHeHMI
Me-Tofamu Kpamepa, 06paTHOl MaTpuubl u aycca;

Nekumu; MNpaKTUYeCKUe 3aHATUS;
CamocTosaTensHas pabota

CocTaBnaTb YPaBHEHUA TEOMETPUYECKUX 00BEKTOB;

JNekumu; MNpaKTUYecKue 3aHATUS;
CamocTosTenbHas paboTa

HaxoanTb COGCTBEHHbIE BEKTOPbI /IMHEHOI0 OMNepaTopa;

Jlekumu,; MNpaKTUYecKme 3aHATUS,

MepeBoANTL UHIOPMALIO C A3bIKa KOHKPETHOM 3a/]auM Ha A3bIK MaTeMaT-UecKiX]
CMMBOJIOB M CTPOUTL MaTeMaTUyecKie MOAEN NPOCTEALLINX CUCTEM 1 MPOLIECCOB

B ECTECTBO3HAHUN N TEXHWUKE,;

Nekumm; MNpakTUYecKme 3aHATUS;

3. CofepykaHue 1 CTPYKTypa ANCLUN/NHBI

Tabnuua 3.1




TeMbl NeKuni

Yacbl

M3 Hux B
thopme npakT.
noAr., vac.

AKTUBHble
thopMbl, Yac.

NHankaTopbl
LOCTVXKEHUA
KOMMeTeHUniA

YyebHast AeATENbHOCTb

Cemectp: 1

AnpakTnyeckas eguHuua: Boicwan anreépa

1. 1.1. MaTpuubl. Onepaumm
Haf, MaTpuLamu.
OnpegennTens MaTpULbI U ero
cBolicTBa. ObpaTHas MaTpuLa.
MocTpoe-HWe 0b6paTHoiA
MaTpuLbl.

1.2. InHeliHas HE3aBUCMMOCTb
CTPOK ¥ CTONOL,0B MaTpuLibl.
PaHr matpuubl. Hem3meHHOCTb
paHra npu afiemeHTapHbIX
npeobpas3oBaHMAX MaTPULLbI.
PaHr cTyneH4aTon MaTpuLibl.
BbluncneHve paHra Matpubl ¢
nomoLLblo anroputMa faycca.
Teopema 0 6a3MCHOM MUHOpE.
1.3. CucTembl NNHERHBIX
ypaBHeHuiA. OCHOBHbIE
MOHATUA 1 OnpeseneHns.
MaTpuyHbIli CNOCo6 peLLeHms.
dopmynbl Kpamepa. MeToga
["aycca. CoBMECTHOCTb
CUCTEMbI INHEVHbIX
anrebpanyeckmx ypaBHeHui
(Teopema
KpoHekepa-Kanesnnw).
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OrK-1.2,0r1
K-2.3

Nekuwnsa




2. 2.1. BekTopbl. JInHeliHble
ornepawun Haf BEKTOpaMu 1 nx
cBoicTBa. MoHATUE IMHENHOIO
npocTpaHcTBa. JInHeliHas
3aBMCUMOCTb W NINHEHas
He3aBMCUMOCTb BEKTOPOB.
basuc 1 pasmepHOCTb
NIHENHOr0 MPOCTPAHCTBA.
CucTeMbl KOOpAWHAT.
KoopanHaTb! BeKTOpa.
JInHeliHble onepaumn Hag,
BEKTOpPaMun B KOOPANHATHOW
(hopme.

2.2. CKanapHoe npoussefeHmne
BekTOpoB. CBOICTBA
CKa/IAPHOr0 NPOV3BeLEeHMS.
BbipaXKeHune ckangapHoro
Npou3BeAeHUs Yepes
KOOPAMHATLI BEKTOPOB B
OPTOHOPMMPOBAHHOM 6a3suce.
[nHa BekTOpa. Yron mexay
BeKTOpamMmu. Ycnosue
OPTOroHa/IbHOCTU BEKTOPOB.
HanpasnatoLume KOCUHYCbI
BekTopa. MpoeKLumns BeKTopa,
CBOIiCTBA NPOEKLWA.

2.3. BekTOpHOE NpounsseeHme
W ero cBoicTBa. BbipaxeHue
BEKTOPHOI0 Npoun3BefeHns
yepes KOOPAUHATLI BEKTOPOB B
OPTOHOPMMPOBAHHOM 6asuce.
Mnowaab napanneno-rpamma
N TPeyronbHWKa. Ycnosue
KON/IMHeapHOCTW BEK-TOPOB.

OrK-1.2,0r1
K-2.3

Nekumnsa

AnaakTuueckas eanHULA: AHaIMTUYeCKas reoMeTpus




3. 3.1. MoHaTMe 06 ypaBHEHNSAX
NMHWI N NOBEPXHOCTEA.
Aure6-panyeckme NMHUN K
MoBepxHOCTK. [110CKOCTb B
npo-cTpaHcTee. BekTopHoe,
o6lLee, HopmarnbHoe
ypaBHEHNS NIOCKOCTY.
B3avMHOe pacrnonioxeHue
NNOCKOCTEN.

3.2. lNpamas B NJI0CKOCTU 1 B
npocTpaHcTee. BekTopHoe
ypaBHeHwVe, napameTpuyecKmne
N KaHOHWYeCKmMe ypaBHEHUS
npambix. BzanvmHoe
PacrooXeHue MpsambIX,
MPAMbIX W M1I0CKOCTENA.
PaccTosiHue 0T TOUKM A0
NpsIMOIA Ha NIOCKOCTU U A0
MNOCKOCTW B MPOCTPAHCTBe.
3.3. KpuBble BTOpOro nopsaka.
KaHoHWYecKure ypaBHEHNA 1
OCHOBHble CBOMCTBA.
YpaBHeHuWs KpUBbLIX 2-TO
nopsgka B NofspHbIX
KoopAnHaTax.

3.4. INoBepxHOCTM BTOPOro
nopsagka. KaHoHu4eckme
ypaBHEHWSA U OCHOBHbIE
cBoricTBa. MeTog ceyeHuia.
NoBepXxHOCTY BpaLleHus.
LinnuHapuyeckue
Nno-BepXHOCTU. KOHYC.

OlMK-1.2,0M
K-2.3

Nekuwnsa

AnpaakTuyeckas eauHnLA: NeMeHTbl TMHEHON anre6pbl




4. 4.1. InHeliHbI onepaTop.
MaTpuua n1HeinHoro
npeo6pasoBaHus. 13meHeHve
MaTpuLbl JINHEHOTO
npeo6pa3oBaHNs Npu 3aMeHe
6asmca. Co6CTBEHHbIE YA U
COBCTBEHHbIE BEKTOPDI
NNHeHOro npeobpasoBaHus.
Martpuua n1HelHoro
npeobpasoBaHus B 6asuce u3
COBCTBEHHbIX BEKTOPOB.
OnepaTop NpocToit
CTPYKTYpbl. YCN0BMA NPOCTOW
CTPYKTYpbI OMepaTopa.

4.2 JlnHeliHbIn onepaTop B
€BK/IM0BOM MPOCTPAHCTBE.
CamoconpsiKeHHbIN onepaTop.
CBoiicTBa COBCTBEHHBIX Yuncen
1 COBCTBEHHBIX BEKTOPOB
CaMOCOMPSXEHHOIO
oneparopa. [NpnBeaeHne
MaTpuLbl CAMOCOMNPSXKEHHOTO
oneparopa K AvaroHa/ibHomy
BULY.

4.3 KBagpaTuyHble (POpMbI.
MartpuyHas 3anuce.
13meHeHve maTpuLbl
KBagpaTU4HOW (hopMbl Npu
3aMeHe 6asvca.
Knaccugmkaums
KBaZpaTnyHbIX opm.
MpvBefeHWe KBaApaTUYHOM
(hOpMbI K KAHOHNYECKOMY
Buay. Kputepuii CunbBectpa.
3aKoH UHepumn. Mpasunno
Jekapra.

4.4 TpuBefeHWe ypaBHEHNI
KpVBbIX U NOBEPXHOCTEN
BTOPOro nopsfKa K
KaHOHWYeCKOMY BUIy Ha
OCHOBE Teopun KBagpaTUUHbIX

thopm.

OlMK-1.2,0r
K-2.3

Nekuus

TeMbl MPaKTUYECKNX
3aHATUI

Yacbl

N3 Hux B
thopme npakT.
nogr., vac.

AKTUBHble
hopmbl, yac.

MHanKaTopsl
[OCTUDKEHMSA
KOMMeTeHUniA

Y4ebHasa aeaTeNbHOCTb

CemecTp: 1

AnaakTuyeckas eanHULa: Boiclias anreépa




1.1.1. Matpuubl 1

a) U3y4aeT MeTOAb!
PELLEHMS ANS BbINOHEHNS
NepBOVi 4acTh TUMOBOrO
pacyeTa (3agauu 5, 6, 7);

onpefenuTenu. 6) 3HaKOMMUTCS C MeToAamMu
o OlK-1.2,00
1.2. CncTembl IMHENHbIX 10 4 K23 nccnefoBaHNA U peLleHus
yPaBHEHWIA. ' CUCTEM JINHENHBIX
1.3. Komn/ieKcHble yncna YPaBHEHWIA;
B) YUMTCA HAXOANTb
pasnoxeHne BeKTOpa no
6asucy.
o a) U3yYaeT B3aMHOe
2. 2.1. InHenHbIe onepaunmn ) 13y )
o PacrosioKeHe BEKTOPOB:
Ha/l BEKTOpaMu 1 KX CBONCTBA.
KO//IMHEeapHOCTb,
OPTOro-Ha/IbHOCTb,
2.2. CKanapHoe, BeKTOpHOe " OlK-1.2,011 P i
10 2 KOMM1aHap-HOCTb;
CMeLLaHHOe Npoun3BeLeHns K-2.3
0) NpUMeHSeT MeTo/b!
BEKTOPOB. o
BEKTOPHOIA anrebpsbl K
2.3. PaznoXkeHve BeKTopa rno
pe-LLUeHNI0 reOMETPUYECKNX
6asucy.
3ajau.
Jnpaktudeckasa egnmHnua: AHannuTruyeckasa reomeTpus
3. 3.1. MNoHaTMe 06
YPaBHEHUSAX NINHWI 1
MOBEPXHOCTEN. a) U3yyaeT NoHATHE 06
Anrebpanyeckre MMHUA 1 ypaBHEHUAX NMHUIA 1
NoBePXHOCTK. [M10CKOCTb B MOBEPXHOCTENA.
npocTpaHcTee. BekTopHOE, Anrebpavyeckve MIMHUA 1
o6LLee, HOpMa/IbHOE noBepxHOCTU. [10CKOCTL B
ypaBHEHWS NIOCKOCTU. npocTpaHcTBe. BekTopHOe,
B3aumHoe pacnonoxeHue o6Lee, HopMasibHOe
M0CKOCTEIA. ypaBHEHWS NAIOCKOCTY.
3.2. TpsAmas B NJIOCKOCTU U B B3anmHOe pacnonoxeHue
npocTpaHcTee. BekTopHoe MNOCKOCTENA.
ypaBHeHWe, napameTpuyeckme 8 5 OlK-1.2,0I1|6) n3yyaeT Npsamyo B
N KaHOHWYeCKmMe ypaBHeH s K-2.3 MI0CKOCTU N B

npsmbIX. BaavimHoe
pacrnonoXxeHvie NPsMbIX,
NPAMbIX W M0CKOCTENA.
PaccTosiHMe OT TOYKM A0
MpSMONi Ha NNOCKOCTU 1 10
M0CKOCTU B NPOCTPaHCTBE.

3.3. KpuBble BTOpPOro nopsaxa.

KaHOHWYecKre ypaBHEHNA U
OCHOBHble CBOIACTBA.
YpaBHEeHUsI KPpUBbIX 2-T0
nopsaka B NOMAPHbIX
KOOpAMHaTax.

npocTpaHcTBe. BekTopHOe
ypaBHeHue,
napameTpryecKue n
KaHOHWYeCKVe ypaBHeHUs
npsmbIX. B3anmHoe
pacrnonoXeHme NpsmbIXx,
NPAMbIX W MI0CKOCTEN.
PaccTosiHMe OT TOYKM A0
MPSMONi Ha NNOCKOCTU U A0
MA0CKOCTU B NPOCTPAHCTBE.

AnpakTuyeckasi eUHMLA: NeMeHTbI IMHENHON anrebpbl




4. 4.1. InHeliHbIl onepaTop.
MaTpuLa MMHeRHOro
npeobpasosaHus. 13MeHeHne
MaTpuLbl INHEHOTO
npeobpas3oBaHMsA Npu 3aMeHe
6asunca. Co6CTBEHHbIE YnCna U
COOCTBEHHbIE BEKTOPbI
NHENHOro Npeobpas3oBaHus.
Matpuvua nMHeiHoro
npeobpasoBaHus B 6asuce u3
COOCTBEHHBIX BEKTOPOB.
OnepaTop nNpocToit
CTPYKTYpPbI. Y CNOBWUSA NPOCTON
CTPYKTYpbI Oneparopa.

4.2. NNnHeiiHbIA onepaTop B
€BK/IMA0BOM NPOCTPAHCTBe.
CamoconpsKeHHbIiA orepaTop.
CBolicTBa COBCTBEHHbIX YMCEN
1 COBCTBEHHBIX BEKTOPOB
CaMOCOMPSKEHHOIO
onepartopa. NpuseaeHve
MaTpuLLbl CaMOCOMPSXKEHHOIO
oneparopa K AvaroHa/ibHoMy
BUAY.

4.3. KBagpaTunuHble hopMbl.
MartpuryHas 3anuce.
Vi3smeHeHWe MaTpuLibl
KBagpaTU4HOW (hopMbl Npu
3aMeHe 6a3uca.
Knaccugmkaums
KBagpaTUYHbIX (DOPM.
MpvBeeHWe KBaApaTUYHOM
(hOpMbl K KAHOHUYECKOMY
Buay. Kputepuii Cunbaectpa.
3aKoH nHepuun. MNpasunio
JekapTa.

4.4. MpuBeaeHNe ypaBHEHW
KPWBbIX 1 NOBEPXHOCTEN
BTOPOro nopsfka K
KaHOHWMYeCKOMY BMAy Ha
OCHOBE TEOPUWN KBaAPaTUYHbIX

thopm.

OMK-1.2,0r1
K-2.3

a) 3HaKOMUTCS C TaKUMU
NOHATUMW, KaK NIMHENHbIN
onepartop. Matpuua
NHEHOro
npeobpasoBaHus.
V13meHeHne maTpuLbl
NIVHENHOro Npeo6pa3oBaHns
npv 3ameHe 6asmca.
Cob6CTBEHHbIe Yumcna n
COOCTBEHHbIE BEKTOPbI
NMHEHOro
npeobpasoBaHua. Matpuua
NMHENHOro npeobpasoBaHuUs
B 6a3unce U3 CO6CTBEHHbIX
BeKTOpoB. Oneparop
MPOCTO CTPYKTYpBbI.
YcnoBusi NpocTol
CTPYKTYpbI OnepaTopa.

6) W3yuaeT nHeiHble
onepaTopbl B €BKI1A0BOM
MPOCTPaHCTBe.
CamoconpsiKeHHbIl
onepatop. CBoiicTBa
COBCTBEHHbIX YMCEN U
COOCTBEHHbIX BEKTOPOB
CaMOCOMNPSHKEHHOrO
oneparopa. [NpuBeaeHme
MaTpuLLbl
CaMOCOMNPSHKEHHOTO
oriepatopa K
AmaroHasibHOMY BUAy.

B) V3yyaeT KBagpaTU4Hble
(hopMbl. MaTpunyHas 3anmce.
V13meHeHne mMaTpuLbl
KBagpaTu4Ho popmbl Npu
3ameHe 6asuca.
Knaccugukaums
KBagpaTnyHbIX hopM.
MpuBefeHWe KBagpATUYHONA
(hOpMbl K KAHOHUYECKOMY
Buay. Kputepuii
CwunbBecTpa. 3aKoH
nHepuun. MNpasuno
JekapTa.

) YuuTcsa npuBeLeHNIO
YPaBHEHWIA KPUBbIX U
MOBEPXHOCTE BTOPOro
nopsiaka K KaHOHUYeCKoMy
BMAY Ha OCHOBE Teopuw
KBagpaTn4yHbIX hopM.

3.1 NpakTnyeckas NoaroToBkKa

Tabnuua 3.2

Tembl 3aHATUN

dopmbl opraHmnsauun
3aHATUI

Copep>xaHue NpPaKTMYeCKoi NoaroToBKM

(Bnabl pabor)




1 1.1. MaTpuLbl 1 onpegenuTenu. Mp BbINonHseT cnepytoLme suabl pabot: 1.
1.2. CuCTEMBI IMHENHBIX YPaBHEHMWIA. CocTaBneHne MaTpuL, 1 pacyeT OCHOBHbIX
1.3. KomnnekcHsble yncna nokasaTesnei, ana aanbHenwero
NPUMEHeNa B pacyeTax rnoBbILLEHNS
TOYHOCTY 3HAYEHWA Noneit B6/M3N
HEOAHOPOAHOCTMU.

2. PaboTa ¢ KOMM/IEKCHbIMY Yncnamu, ans
Ja/IbHelLLIero NpUMeHeHNs B pacyeTax
Liereli MepemMeHHOro TOKa.

2 3.1. MoHATMe 06 ypaBHEHUSX NNHNIA 1 Mp BbINonHAeT cneaytoLme BUAbl paboT:
MOBEPXHOCTEN. ANrebpanyeckme TMHUN U npeAcTaBneHne NHGopMaL K Ha
MoBePXHOCTYW. M0CKOCTb B NPOCTPaHCTBE. KOMMbHOTEpE.

BekTopHOe, 06LLee, HOPMaSIbHOE YpaBHEHMS
nnockKocTu. BsavmHOe pacrosioxeHue
MJ0CKOCTEN.

3.2. MMpamasa B NI0CKOCTM U B MPOCTPAHCTBE.
BekTopHOe ypaBHeHWe, napameTpuyeckme n
KaHOHWYeCKue ypaBHEHWA NPAMBIX.
B3anMHOe pacnonoxeHve npsaMbIx, NPAMbIX
1 N0CKOCTEN. PaccTosHme OT TOUKM A0
NPSIMOiA Ha NIOCKOCTY U 0 NAOCKOCTY B
MpocTpaHCTBe.

3.3. KpuBble BTOPOro nopagka.
KaHoHWYecKue ypaBHEHUS 1 OCHOBHbIE
CBOWCTBA. YpaBHEHMS KPMBLIX 2-T0 NopsaKa
B NONAPHbLIX KOOPAMHATAX.

3.2 CamocToATeNbHas paboTa 0by4yaroLerocs

Tabnuua 3.3
o VIHpKaTopb! Yacbl Ha Uackl Ha
Ne Buabl camocToATeNIbHON PaboTbl ROCTWXKeHNs |0 oo e [korev b TaLmm
KOMMEeTeHL I y 4
CemecTp: 1
1 |Pra/pedepar |onK-2.3 |26 0

PeweHwe 3agay PI'3: CemeHko T. . JInHeliHas anrebpa [SneKTPOHHBbIA pecypc] : 3N1eKTPOHHLIN
y4yebHO-MeToAMYeckuin komnneke / T. . CemeHko, A. M. VeneBa ; HoBoCKG. roc. TexH. yH-T. -
Hosocunbupck, [2017]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000236178. - 3arn. ¢
JKpaHa.

OrK-1.2,0r1K-

23 36 6

2 |lMNoAarotoBKa K 3aHATUAM

CamocTonTensHas npopaboTka TeopeTuyeckoro matepmana: CemeHko T. W. JlnHeiiHas anrebpa
[GNeKTpOHHBIA pecypc] : aNEKTPOHHBLIN yuebHO-MeToanYecKuiA komnneke / T. . CemeHko, A. M. VBneBa ;
HoBocub. roc. TexH. yH-T. - HoBocmbumpck, [2017]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000236178. - 3arn. ¢ akpaHa.

OrK-1.2,0r1K-

2.3 2 0

3 | AononHuTenbHas yyebHas AesTeNlbHOCTb

PelleHune gononHuUTenbHbIX 3afad: CemeHKO T. W. JlnHeliHaa anrebpa [OneKTpoHHbIN pecypc] :
3NEKTPOHHbIV y4yebHO-MeToanYeckunin Komnneke / T. V. CemeHko, A. M. NBneBa ; HOBOCKG. roc. TexH.
YH-T. - HoBoCnbupck, [2017]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000236178. -
3arn. ¢ aKpaHa.

OrK-1.2,0r1K-

23 0 0

4 |lNofroToBka K atTectalumm

lMoBTOpPeHMe U3y4eHHOro MaTepuana, pelleHne 3ata4y: snesa A. M. FoToBMMCS K KOHTPO/IbHOW paborTe :
y4yebHoe nocobme / A. M. MeneBa, J1. B. KoBanesckas, N. . YepHbix ; HoBOCKO. roc. TeXH. YH-T. -
Hosocunbupck, 2015. - 172 c.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000223023
CemeHKo T. W. JlnHeliHas anrebpa [DneKTPOHHbIN pecypc] : 3NeKTPOHHbIN y4eBHO-MeTOANYECKNT
komnnekc / T. . CemeHko, A. M. MeneBa ; HoBocmKb. roc. TexH. yH-T. - HoBocuompck, [2017]. - Pexxum
poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000236178. - 3arn. ¢ aKpaHa.




3.3 TexHonorus oby4veHns

[N opraH13auum 1 KOHTPO/ISt CaMOCTONTe/IbHOM PaboThbl 06YYatOLLIMXCS, @ TAKXKe NPOBeAeHUS
KOHCY/NbTaLWii NPUMEHSIIOTCS MH(OPMALMOHHO-KOMMYHUKALMOHHbIE TEXHONMOrK (Tabn. 3.4).

Tabnuua 3.4
JeAatenbHoCTb MHdopmMaLMOHHO-KOMMYHUKaLWOHHbIE TEXHO/10r UK
MHopmmpoBaHue Moptan HI'TY; Cpefa 3neKTpoHHOro obyyeHus HI'TY
KOHCcynbTMpoBaHme e-mail; Cpefia aneKTpOHHOro obyyeHus HI'TY
KoHTpo/nb Cpefia 3N1eKTPOHHOro 0byyeHus HI'TY
Pa3meLLeHne yuebHbIX

MopTtan HITY; Cpeaa aneKTpoHHoro obyyeHus HITY; 96C

MaTtepnasioB

4. NMpaBuna aTTecTaumm 0byyaroLmMxca no ANCUUMIINHE

[ns atTecTaymm obyyarowmxca no AUCUMNINHE UCNosb3yeTcs 6abHO-PeNTUHIOBas cUcTeMa
(BPC), no3sonstowas BbICTaBSATb OLEHKW MO TPaaULMOHHON LWKane 1 15-ypoBHeBoi ECTS.
KpaTkas nHopmaums o bPC npusegeHa B Tabn. 4.1.

Tabnuua 4.1
MuH. o
OugeHVBaeMble BU/bl IeSTENBHOCTY 06YyUatoLnXCcst 6211 MakcrManbHbIii 6ann

Cemectp: 1

Ilooeomogka k 3aHAMUAM: 1 2
Jlexyusi: 9 18
Ipaxkmuueckue 3anamus: 10 20
PI'3/Peghepam: 10 20
Dxzamen: 20 40

B Tabnuue 4.2 npecTaBeHO COOTBETCTBIE POPM KOHTPO/SA 3asBNsieMbIM TPEGOBaHNAM K
pe3ynbTaTaM OCBOEHUSI AVCLUMIINHBI.

Tabnuua 4.2
Dopmbl
Kogabl P
o KOHTpONA
KOMMeTEeH MHANKaTOopbIl AOCTUXEHNA KOMMNETEHLNMN
LWIVl Saumta OK3ameH
PIr3/P
OrlMK-1 2. 3HaeT 6a30Bble NONOXKEHNSA PYHAAMEHTAIbHBIX Pa3fe/ioB MaTEMATVKM B 0ObEME,
OMK-1 HeobX0AMMOM A5 BNafieHNsi MaTeMaTMUeCKUM annapaToM 415 06paboTKy nHopmauum 1 + +
aHa/n3a faHHbIX B 061aCT1 NPOgecCoHaNbHON AeATebHOCTM
OMK-2 OrK-2 3. ¥YMeeT ucrnosib30BaTh MaTeMaTUYeckne MeToAbl B TEXHUYECKUX NMPUIOXKEHNAX + +

®OH[ OLEHOYHBIX CPEeACTB MO AVUCLMN/IMHE NPeACTaBNeH B MPUIoXeHWn Ne 1 K paboueit
nporpamMme.

5. Jlutepatypa



OcHOBHas nTepaTypa
1. UBneBa A. M. OcHOBBI anreOpsl U aHATUTUYECKOM reomeTpun : yueOuuk / A. M. UBnesa, A. T.
[Tunayc, A. B. Uexonanckux.- HoBocubupck, 2021.- 284, [1] c. : mn..- Pexxum moctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000245124
2. UBnesa A. M. Jluneiinas anreOpa. AHamuTHUYeCKas reomeTpus : [yueOHoe mocodue] / A. M.
Usnesa, 1. U. ITpunyuxkas, U. [{. Yeprsix ; HoBocu6. roc. TexH. yH-T. - HoBocuOupck, 2019. - 181,
[1] c. : mn.. - Pexxum goctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000241167

[lononHuTeNbHas nnTepaTypa
1. UBnea A. M. T'oToBUMCS K KOHTPOJIbHOM padoTe : yueOHOe mocooue / A. M. Usnesa, JI. B.
Kosanesckas, U. . Yepnsix ; HoBocuO. roc. TexH. yH-T. - HoBocuOmpck, 2015. - 172 c.. - Pexxum
mocrymna: http://elibrary nstu.ru/source?bib_1d=vtls000223023
NHTepHeT-pecypchl

1. Cepreit Bnagumuposuu Cynormaaros : [caiit] / YouTube : Buneoxoctunr. — 2005— . — URL:
https://www.youtube.com/channel/UC_OhFRCCEfEKQcWhNwn_pxg/featured (mara oGpamienust:
09.03.2021).

6. MeToanyeckoe 1 NporpaMmmHoe obecneyeHue, MHPOPMALMOHHbIE TEXHOI0M N

6.1 MeToauyeckoe obecrneyeHme

1. dyaxunaa M. 1. Opranuzamus caMoCTOsATENbHOM paboThl cTyaeHToB HoBOCHOMpPCKOTO
TOCY/IapCTBEHHOT0 TEXHUYECKOTO YHUBEPCHUTETA : yueOHO-MeToauueckoe mocodue / M. I1.
Hynxuna, 0. B. Hukutun ; HoBocu6. roc. TexH. yH-T.- HoBocuOupck: U3x-so HI'TY, 2022.- 61,
[1] c. : Tabm.- Tekcr : HemocpencTBeHHBIN.- Peskum mocTyma:

http://elibrary.nstu.ru/source?bib _1d=223022

2. Cemenko T. U. Jluneitnas anre6pa [ DIeKTPOHHBIN pecypc| : 3MeKTPOHHBINA
yueOHO-MeTonuueckuii komruiekc / T. M. Cemenko, A. M. HBnesa ; HoBocu6. roc. TeXH. yH-T. -
Hosocubupck, [2017]. - Pesxum moctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000236178. -
3aru. ¢ 3KpaHa.

6.2 Cneumann3npoBaHHOe NporpamMmmHoe obecreyeHme
1 Onepammonnas cuctema Microsoft Windows
2 IMaket oducHbix npmioxeHuit Microsoft Office

6.3 NHhopMaLyoHHble TEXHONOornn

Mpw ocyLecTBNeHM 06pa3oBaTebHOro NpoLecca No ANCUMNANHE NPUMEHSIOTCA 3N1EMEHTbI
AVCTaHLMOHHBIX 06pa30BaTe/ibHbIX TEXHOJOMMiM, @ TaKXe CUHXPOHHOTO Y aCUHXPOHHOIO
B3aMMO/ENCTBUSA B 3N1EKTPOHHOIN MH(OpPMaLMOHHO-06pa3oBaTenbHOM cpeabl HITY.

7. MaTepuranbHO-TeEXHNYECKOE 06ecneyeHmne

IMpe3eHTaLUMOHHOe 060pyA0BaHe

Ne HanmeHoBaHue Ha3HaueHue

1 |lNpe3eHTaLMOHHOE 060pYOBaHME JeMoHCTprpoBaHMe MaTepnana
(MynbTUMeLMA-MPOEKTOP, 3KPaH, KOMMbIOTEP
419 yrpaBaieHuns)
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1. O000meHnHas cTPYKTYpPa (POHIA OLEHOYHBIX CPEICTB JUCHUILINHBI

OO6oOmieHHass CTpykTypa (OHIA OLEHOYHBIX CPEACTB IO AucHUNIuHe JluHeitHas anreOpa
npencraBiena B Tabmune. COBOKYHMHOCTh pe3yJbTaTOB OOYYEHHS IO JUCHUIUIMHE COOTHECEHa C
YPOBHSMHU CHOPMHUPOBAHHOCTH KOMIETCHIIMA M COOTHECEHHBIMU C HUMU MHAWKATOpamu. MHAMKATOPHI
JOCTHKEHUS] KOMIIETEHIIUN U3MEPSEMBI C IOMOIIBIO CPEICTB TEKYIIEH U MPOMEKYTOYHOM aTTECTAllH 110
aucuuniaune Jluneitnas anre6pa.

Tabnuna

JTanbl OLEHKH Pe3yJIbTATOB
00y4eHHUs M COOTHECEHHBIX C
HHUMM MHIUKATOPOB J0CTH:KEHUS

KOMIIeTeHI Ui
Meponpusitust
®opmupyemble | MHAUKATOPBI TeKymero
KOMIIeTeHIHU | KOMIIeTeHIMii Temnr KOHTPOJIH
(xouTposbHas | [IpomMe:xkyTOUHAS
padora, aTTecranus
KYPCOBO¥ (3K3ameH, 3a4eT)
MPOEeKT,
PT3(P),
pedepar u ap.)
OIIK-1 2. 3Haet 1.1.  Matpunpel. Onepauuu Hang  wMarpunamu. [PI'3/Pedepar, |Dk3ameH, BOIPOCH!
Criocobex 0azoBble Omnpenenurens MaTpulbl U ero cBoiictBa. OOparHasi [ pazens 1-9 1-25
UCIIOJIB30BaTh  |MOJIOKEHHUS marpuua. Iloctpoe-Hue oOpaTHO¥ MaTpuubl. 1.2.
¢ynnameHTanbH |pyHIaMeHTanbH [JInHeliHass HE3aBUCHMMOCTh CTPOK M CTOJIOLOB
bIe 3aKOHBI | BIX Pa3ZIeoB Marpuipl. Panr maTpuisl. HeusMeHHOCTh paHra npu

PUPOIBI u
OCHOBHbIE
3aKOHBI
€CTECTBEHHOHAY
YHBIX
JUCUMIUIAH B
npogeccuoHab
HOI
JEATELHOCTH

MaTeMaTHKH B
o0BeEME,
HEOOXOAMMOM
JUTSL BIIQZIEHMSI
MaTeMaTHYECKH
M arnmnaparoM
Tt 00paboTKU
nHdopmanuu u
aHanmsa
JAHHBIX B
obyactu
po¢eCCHOHANb
HOH
JEATENHOCTH

3JIEMEHTAapHBIX NPeoOpa3oBaHMAX MaTpHULbl. PaHr
CTymeHYaToil  Marpuipl.  BprumcneHwme — pasra
MaTpHIBl ¢ ToMoIbio anroputma ["aycca. Teopema o
OasmcHom wMmuHOpe. 1.3. CHCTeMBl JTHHEHHBIX
ypaBHeHHH. OCHOBHBIC NOHSTHS W OIPEICICHHS.
Matpuunsnii ciocod pemenns. @opmynsr Kpamepa.
Meton I'aycca. COBMECTHOCTh CHUCTEMBI JTUHEHHBIX
anreOpandyeckux ypaBHeHUW (Teopema Kponekepa-
Kanemnmm). 2.1. Bextopsl. JluHeiiHbIe omepanuu
HaJl BEKTOpaMu U uX cBoicTBa. [loHsTHE NTUHENHHOTO
npocTtpaHcTBa. JIMHelHast 3aBUCHUMOCTh U JIMHEHas
HE3aBHCHMOCTh BEKTOpOB. ba3zuc u pa3MepHOCTbH
JMHEHHOTO mpocTpaHcTBa. CHCTEMBI KOOpIMHAT.
Koopaunarel Bekropa. JIuHeWHble omnepauud Hajg
BEKTOpaMH B KOOpAWHATHOH popme. 2.2. CkanspHOe
npou3BeAeHHe BEKTOpoB. CBOWCTBA CKaJIAPHOTO
MPOU3BEACHUS. Bripakenne CKaJIIPHOTO
MPOM3BEACHUS UYepe3 KOOPIWHATHl BEKTOPOB B
OpPTOHOPMHUPOBAHHOM Oasuce. J{miHa BekTOopa. YTod
MEXIy BEKTOpaMH. YCIOBHE OPTOTOHAJIBHOCTH
BEeKTOpoB. Hampammisroniue KOCHHYCHI — BEKTOpa.
IIpoekmst BekTopa, cBoiicTBa mpoekuumii. 2.3.
BekTopHOE Tpom3BeneHHE W €r0  CBOWCTBA.
BrIpaxkeHne  BEKTOpPHOrO  TPOU3BEJACHHUS  4Yepe3
KOOpAMHATBl BEKTOPOB B  OPTOHOPMHPOBAHHOM
Gazuce. ITnomans napanieno-rpaMmma u
TPEYroJbHUKA. YCJIOBUE KOJUIMHEAPHOCTU  BEK-
TopoB. 2.1. JIuHelHbIe onepanyuy HajJ BEKTOpaMU U
UX CBONCTBA. 2.2. CkansipHoe, BEKTOpHOE U

CMEIIAaHHOE  TPOW3BEACHUS  BEKTOPOB. 2.3.
Pasnoxxerne Bekropa mo 6asmcy. 3.1. ITonsatue 06
YPaBHEHHUSIX JINHUHI " IOBEPXHOCTEN.

AnreOpandeckue JIMHUHM U MOBEPXHOCTH. [1110CKOCTD
B IIPOCTpaHCTBE. BekTopHoe, oOmiee, HOpMalbHOE
YpaBHEHHs ILIOCKOCTH. B3anMHoe pacnonokeHue
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miockoctel. 3.2. Ilpamas B mjuockocTH U B
MPOCTPAHCTBE. Bekroproe ypaBHEHHE,
MapaMeTprUYecKue U KAaHOHWYECKHE YpaBHEHHSA
OpsMBIX.  B3amMHOE  pacHoNOKeHHE  MPSIMBIX,
OpAMBIX M IUIOCKOCTeH. PaccrosHme OT TOYKH [0
OpsAMOM  HAa TUIOCKOCTH W JI0 IUIOCKOCTH B
mpoctpanctBe. 3.3. Kpubie BTOporo mnopsjka.
KaHoHnyeckue ypaBHEHHS U OCHOBHBIE CBONCTBA.
VYpaBHEHHS KpHUBBIX 2-TO MOpsAAKa B IOJSIPHBIX
koopauHatax. 3.1. [lonatue o0 ypaBHEHHMSX JTHHUI
U TOBEpXHOCTEH. Anre0-pandyeckue JIMHHU |
nosepxHoctd.  [Imockocte B Mpo-CTpaHCTBE.
Bekroproe, ofmiee, HOpPMalbHOE  YpaBHEHUS
INIOCKOCTH. B3anMHOE pacnonokeHue II0CKOCTEN.
3.2. Ilpsmas B TUIOCKOCTH H B TIPOCTPAHCTBE.
BekropHoe  ypaBHEHHE, HapaMeTpHYECKHE U
KaHOHWYECKNE ypaBHEHHS NpAMBIX. B3anmeOe
pacloNoXXeHHe NPSAMBIX, NPSIMBIX M IUIOCKOCTEH.
PaccTosiHMe OT TOUKM 10 NPSIMOH Ha INIOCKOCTH U J10
IUNIOCKOCTH B mpocTpaHcTBe. 3.3. Kpuble BTOpOro
nopsiaka. KaHoHMueckue ypaBHEHHS UM OCHOBHBIE
CBOMCTBA. YpaBHEHUS KpPHUBBIX 2-TO TMOpsAKa B
MOJIIPHBIX KoopauHaTax. 3.4. IloBepXHOCTH BTOPOTro
nopsiaka. KaHoHWuYeckWe ypaBHEHHS M OCHOBHBIC
cBoiicTBa. Meroa ceuenuil. [loBepXHOCTH BpaleHusl.
Hununnpuueckue mno-epxHocTH. Konyc. 4.1.
Jluneitnsli  omeparop.  Marpuua  JIMHEWHOrO
npeoOpa3oBaHus. V3MeHEeHHE MaTpHIbl JIMHEHHOTO
npeoOpa3oBaHus Tpu 3aMeHe 0azuca. CoOCTBEHHEIC
Yyucia M COOCTBEHHBIE  BEKTOPBHI  JINHEHHOTO
mpeoOpa3oBaHusl. Marpuna JTUHEWHOTO
mpeoOpa3oBanust B 0Oasuce M3  COOCTBEHHBIX
BeKkTOpoB. OmnepaTop NMpoCTON CTPYKTYPHI. Y CIIOBHS
MPOCTON CTPYKTyphl omeparopa. 4.2 JIunelinplit

ornepaTop B €BKJINI0BOM MPOCTPAHCTBE.
CamoconpsiKeHHbIH oneparop. CaoiicTBa
COOCTBEHHBIX YHCEN M COOCTBEHHBIX BEKTOpPOB
CaMOCOTIPS>KEHHOTO orepaTopa. [TpuBenenne

MaTpHIbl  CaMOCONPSDKEHHOTO  orepaTtopa K
nuaroHanpHOMY Buay. 4.3 KsagpaTtwmunble (OpMEIL.
MarpudHast ~ 3aImuCh. W3menenne  MaTpHIlbl
KBaJpaTUYHOH  (GOpMBI HpU  3ameHe Oaswuca.
Knaccudukanus kBagpatnuHsix ¢opm. IlpuBenenue
KBaJIpaTUYHOH (OPMBI K KAHOHHUYECKOMY BHUJY.
Kpurepuit CunbsBectpa. 3akoH uHepuuu. I[IpaBmiio
Jexapra. 4.4 IlpuBeaeHue ypaBHEHHH KpPUBBIX H
MIOBEPXHOCTEH BTOPOTO MOPSAAKA K KaHOHHYECKOMY
BUJ/ly HAa OCHOBE TEOPHM KBaJpaTW4HbIX (opm. 4.1.
Jluneitnblid  omeparop.  Marpuua  JIMHEWHOrO
npeoOpa3oBaHus. V3MeHeHHE MaTpHIbl JIMHEHHOTO
npeoOpa3oBaHus pu 3aMeHe 0azuca. CoOCTBEHHEIC
yucna W COOCTBEHHBIE  BEKTOPHI  JIMHEHHOTO
peoOpa3oBaHusl. Martpuiia JTIUHEWHOTO
mpeoOpa3oBanuss B 0a3uce U3  COOCTBEHHBIX
BekTOpoB. OnepaTop MpOCTON CTPYKTYPHI. Y CIOBHS
MPOCTOM CTPYKTYphl omeparopa. 4.2. JIMHEWHBIH

oreparop B €BKJIMJOBOM IPOCTPAHCTBE.
CamoconpsKeHHBIH oreparop. CgoiicTBa
COOCTBEHHBIX YHCEN M COOCTBEHHBIX BEKTOPOB
CaMOCOTIPSKEHHOTO oreparopa. [IpuBenenue

MaTpUllbl  CAMOCONPSKEHHOTO  omepaTopa K
JquaroHaigbHOMy BuAy. 4.3. KBasparuuHble GOpMBI
MatpuuHast ~ 3aIuCh. W3meHenne  MaTpHuIbl
KBagpaTHUHOW (opMbl mTpum  3ameHe 0Oaswmca.
Knaccudukamms kBagpatnaHbix dopm. llpuBenenue
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KBaJpaTUYHOW (OPMBI K KAHOHHYECKOMY BHUY.
Kputepnii CunbBectpa. 3akoH wHepruH. [IpaBmio
Jexapta. 4.4. llpuBeneHue ypaBHEHHH KPUBBIX H
MOBEPXHOCTEH BTOPOro MOPSAKA K KAaHOHUYECKOMY
BHUJIy HA OCHOBE TEOPHHU KBAPATHIHBIX (opm.

OIIK-2
Crocoben
MPUMEHSTH
METO/IBI
MaTeMaTHYeCcKoT
0 aHan3a,
MO/ICTTMPOBaHNS,
ONTHMHU3AIMU |
CTaTHCTHKH JUIS
pemieHust 3amad,
BO3HUKAIOIINX B
X0x
npodeccnoHanb
HOM
JIeITeIbHOCTH

3. Vmeer
HCIIOIb30BATh
MaTeMaTHYECKU
€ METO/IBI B
TEXHUYECKUX
MIPHUIIOKCHUIX

1.1. Marpumsr u ompenenutenu. 1.2, CucteMs
TMHEeHHBIX ypaBHeHHU. 1.3. KommiekcHple wmcna
1.1. Matpunel. Omepanuu  Hajg — MaTpHIAMH.
Omnpenenurens MaTpuipl U ero cBoiicta. OOparHas
marpuua. Iloctpoe-Hue oOpaTHOW MaTpuubl. 1.2.
JluneitHasi HE3aBUCUMOCTb CTPOK M CTOJIOLOB
MaTpuisl. Panr matpunsl. HeusmeHnHocTs pasra mpu
3JIEMEHTApHBIX IIPeoOpa3oBaHUAX Marpulpl. PaHr
CTyNEHYaTOW  MaTpulbl.  BblunMcneHue  padra
MaTpHLbI ¢ HoMoIIbio anroputMma I'aycca. Teopema o
O6asmcHom wmuHOpe. 1.3. CHCTeMBl JIHHEHHBIX
ypaBHeHHH. OCHOBHBIC NOHSTHS W OIPEICIICHHS.
Matpuunsiii ciocod pemenns. @opmynsr Kpamepa.
Meton T'aycca. COBMECTHOCTD CHCTEMBI JTMHEHHBIX
anreOpandyeckux ypaBHeHH# (Teopema Kponekepa-
Kanemnmm). 2.1. Bexropsl. JIuneiiHple onepanuu
HaJl BEKTOpaMu U uXx cBoiicTBa. [loHATHE TMHENHHOTO
npocTtpaHcTBa. JIMHelHass 3aBUCHUMOCTh U JIMHEIHas
HE3aBHUCHMOCTb BEKTOpOB. ba3suc u pasMepHOCTH
JUHEeHHOro mnpocTpaHcTBa. CHCTEMBI KOOpPIMHAT.
Koopaunatel Bekropa. JIuHeWHBIE omnepauuud Hajg
BEKTOpaMH B KOOpAWHATHOH popme. 2.2. CramspHOe
npousBeicHue BeKTopoB. (BONCTBA CKaISPHOTO
MPOU3BEACHUS. Beipaxenue CKaJSIpHOTO
MNPOM3BENCHUS 4epe3 KOOPAHMHATHI BEKTOPOB B
OPTOHOPMHPOBAaHHOM Oasuce. JlnnHa BekTopa. Yron
MEXIy BEKTOpaMH. YCIOBHE OPTOrOHAJIBHOCTH
BeKTOpoB. Hampammsroniue KOCHHYCBI —BEKTOpa.
IIpoekiust BekTopa, cBoiicTBa mpoekuumii. 2.3.
BextopHoe mpousBeqeHME M €ro  CBOWCTBA.
BripaxkeHHe BEKTOPHOTO  TPOU3BEACHUSA  uepes
KOOpAMHATBl BEKTOPOB B  OPTOHOPMHUPOBAHHOM
6azuce. ITnomans napajuieno-rpaMmma u
TPEYTrOJIbHUKA. YCJIOBUE KOJUIMHEAPHOCTH  BEK-
TopoB. 2.1. JIuHeiiHble onepaluy Haja BEKTOpaMu U
WX CBOMCTBa. 2.2. CkansgpHoe, BEKTOPHOE U

CMCIIAaHHOE  TPOW3BEACHUS  BEKTOPOB. 2.3.
Pasnoxenne Bextopa 1o 6azucy. 3.1. IToustue 06
YpaBHEHHUAX JIMHUHI u HIOBEPXHOCTEH.

Anrebparnueckie JTMHUU U TIOBEPXHOCTH. 1110CKOCTH
B IIpocTpaHCTBe. BekTopHoe, ofiee, HOpMaiabHOE
ypaBHEHHs IIJIOCKOCTH. B3aMHOE pacHoyioKeHue

mwiockoctet. 3.2, Tlpsimass B IUIOCKOCTH H B
MPOCTPAHCTBE. BekropHoe ypaBHEHHE,
napaMeTpuuecknue U KAHOHUYECKHE YpaBHEHHS
OpsMbIX.  B3auMHOE  PACHOJIOKEHHE  MPSIMBIX,

NpsIMBIX U IJIOcKocTed. PaccrostHue OT TOYKM 10
OpsIMOA Ha IUIOCKOCTM M /0 IJIOCKOCTH B
npoctparctBe. 3.3. KpuBble BTOpPOTrO mopsika.
Kanonuueckue ypaBHEHUSS U OCHOBHBIE CBOMCTBA.
VpaBHEeHUS KPHUBBIX 2-TO TIOpSAKAa B TOJSIPHBIX
koopauHatax. 3.1. IloHATHe 00 ypaBHEHHSIX JTUHHMA

U TOBEepXHOCTEH. Anre0-pamdyeckue JHHHUH W
MOBEPXHOCTH.  IIIOCKOCTE B NPO-CTPAHCTBE.
BekropHoe, ofmiee, HOpPMaJbHOE  YpaBHEHUS

IUVIOCKOCTH. B3anMHOE pacnosiokeHHe MI0CKOCTEH.
3.2. Ilpsmas B IUIOCKOCTM M B THPOCTPAHCTBE.
BextopHoe  ypaBHeHWe, mapaMeTpUUYECKHE U
KaHOHMYECKHE YypaBHEHUS IHpsMBIX. B3auMHoe
pacloyIOKEHHE MpPsIMBIX, MNPSIMBIX M IJIOCKOCTEH.

PT"3/Pedepar,
pazzensr 10-13

OK3aMeH, BOIIPOCHI
15-48
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PaccrosiHue OT TOYKH 10 IPSIMOW Ha MJIOCKOCTH U JI0
IUIOCKOCTH B TipocTpaHcTBe. 3.3. KpuBble BTOpOTO
nopsinka. KaHoHWYeckue ypaBHEHHS H OCHOBHEIC
CBOHCTBa. YpaBHEHHUS KPUBBIX 2-TO TOpSAIKAa B
MOJIIPHBIX KoopauHaTaX. 3.4. [IoBepXHOCTH BTOPOTO
nopsinka. KaHoHWYecKkHe ypaBHEHHS H OCHOBHEIC
cBoiicTBa. MeTton ceuenuid. [IoBepxHOCTH BpaleHusl.
HMunuuapuueckue mno-BepxHocTH. Konyc. 4.1.
Jluneitnblii  omeparop.  Marpuua  JIMHEWHOIO
npeoOpa3oBaHus. V3MeHeHHEe MaTpuLbl JIMHEHHOTO
npeoOpa3oBanus mpu 3aMeHe 0asuca. COOCTBEHHEIC
Yyucia M COOCTBEHHBIE  BEKTOPBI  JINHEHHOTO
npeoOpa3oBaHusL. Martpuua JIMHENHOT O
mpeoOpasoBanmst B Oasuce W3  COOCTBEHHBIX
BekTopoB. OrepaTop MpOCTOH CTPYKTYPHI. Y CIOBHSA
MpOCTOi CTPYKTYpHl omepaTtopa. 4.2  JIMHCHHBIHA

oreparop B EBKJIJJOBOM HPOCTPAHCTBE.
CamoconpsiKeHHBIH oreparop. CaoiicTBa
COOCTBEHHBIX YHCEN M COOCTBEHHBIX BEKTOPOB
CaMOCOTIPS>KEHHOTO orepaTopa. [TpuBenenue

MaTpUIBl  CAMOCONPSIKEHHOTO  omepaTopa K
nuaroHanbHOMY Buay. 4.3 KsagpaTuunbie GopMBI.
Marpuunas 3aI11Ch. 3meHeHnue MaTpHULBI
KBaZpaTH4YHOH QOpMBI TpH 3aMeHe Oasmca.
Krnaccudukamms xBagparnunsix dopm. [Ipusenenue
KBaZpaTUYHOH (OPMBI K KAHOHHYECKOMY BHJY.
Kpurepuii CunbBectpa. 3akoH uHepuuu. IIpasumiio
Hexapta. 4.4 IlpuBeneHue ypaBHEHMH KPHUBBIX U
MOBEPXHOCTEH BTOPOTO MOPAAKA K KaHOHHYECKOMY
BUJly Ha OCHOBE TEOPHM KBaJpaTWuHbIX (opm. 4.1.
Jluneitnblii  omeparop.  Marpuua  JIMHEHHOrO
npeoOpa3oBaHus. V3MeHeHHEe MaTpHIbl JIMHEHHOTO
npeoOpa3oBanust mpu 3amMeHe 0aszuca. COOCTBCHHBIC
YyHucia M COOCTBEHHBIE  BEKTOPBHI  JINHEHHOTO
mpeoOpa3oBaHusl. Marpuna JTUHEWHOTO
mpeoOpa3oBanmst B  0Oasuce W3  COOCTBEHHBIX
BEeKTOpOB. OnepaTop NpOCTON CTPYKTYpPHL. Y CIOBHS
MpOCTOM CTpYKTYypbl oneparopa. 4.2. JluHelHsbIH

orepaTop B €BKJINI0BOM MPOCTPAHCTBE.
CamoconpsiKeHHbIH oneparop. CaoiicTBa
COOCTBEHHBIX YHCEN M COOCTBEHHBIX BEKTOPOB
CaMOCOTIPSIKEHHOTO orepaTopa. [Ipusenenne

MaTpHUIBI  CAMOCONPSIKEHHOTO  omepatopa K
nuaroHanbHOMY Buay. 4.3. KBaapatudsbeie (OpMBL
Marpuunas 3aII1Ch. N3meHenune MaTpHULBI
KBagpaTHuHOW (opMbl Tpu  3aMeHe  Oaswuca.
Kiaccudukanms kBagparnunsix Gopm. [pusenenue
KBaZIpaTUYHOH (OPMBI K KAHOHWYECKOMY BHJY.
Kpurepuii CunbBectpa. 3akoH uHepuuu. IlpaBuio
Hexapta. 4.4. IlpuBeneHue ypaBHEHHH KPUBBIX U
MOBEPXHOCTEH BTOPOrO MOPAAKA K KAaHOHHYECKOMY
BHUJly HA OCHOBE T€OPHH KBaJIPaTHYHBIX (GopM.

2. MeTtoanka oleHKH 3TanoB GopMHPOBAHMS KOMIIETEHIHIA M0 AUCHUILINHE

Pesynbratel 00ydeHHs MO JUCHMIUIMHE, COOTHECEHHbIE C YCTAHOBJICHHBIMM B IpOrpamme
WHJIUKATOPaMU JTOCTH)KEHHMS KOMIIETEHIMI IPOBEPSIOTCA IPU IPOBENACHUM MEPONPUATHA TEKYyIIEeH
aTTecTalnuu (KOHTPOJIS) B MIPOLIECCE N3YUEHUS TUCIMITIIMHBI, YKa3aHHBIX B Ta0Onuie pasjena 1.

B 1 cemectpe o0si3aTenbHBIM 3TarioM TEKYyIIEW aTTECTAllUM SBISETCS pacyeTHO-Tpaduyeckoe

3ananue (pabora) (PI'3(P)). TpeGomanus k BbwimonHeHuto PI3(P),
cthopmynupoansl B mactopte PI'3(P).

[TpomexyTouHas aTTecTanys Mo AMCHMILJIMHE NPOBOIUTCA B 1 cemecTpe - B dopMme dK3aMeHa,
KOTOpPBIN HampaBjeH Ha OLIEHKY c(hOPMUPOBAHHOCTU PE3YIbTATOB OOYUYEHHs IO AUCLMILTUHE (MOIYJIIO),
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COOTHECEHHBIX C YCTaHOBJIEHHBIMH B NPOrpaMMe HHAMKATOpamu AocTvxeHus komnereHuui OIIK-1,
OITK-2 ¥ COOTHECEHHBIX ¢ HUMH HHAMKATOPOB. (CM. Tabiuiy paszaena 1).

DK3aMeH NMPOBOAUTCS B MUCBMEHHOH (hopMe 1Mo OmiieTaM, CoJepKalluM JBa BOIPOCca, KaKIbIH U3
KOTOpBIX TpeOyeT pa3BepHYTOr0 OTBETa C MOSICHEHUSIMH M OOOCHOBAaHHMEM H3JIaraéMoro Marepuana.
Buner ¢popmupyetcst u3 npuseneHHoro B [lacnopre sk3amMeHa CIIUCKa BOMPOCOB, MO3BOJISIIOIINX OLEHUTH
pe3ynbTaThl 00y4eHHUs MO AUCHUILTUHE (MOAYIII0) OCTaBUTh HY>KHOE, COOTHECEHHBIE C YCTaHOBJICHHBIMU
B [IPOIpaMMe MHAUKATOPaMH JOCTUKEHUSI KOMIIETEHLIUH.

OO0uye mpaBuia BBICTABICHUS OLIEHOK TEKYLIEH M MPOMEKYTOUHON aTTeCTallUy MO JAUCLUILINHE
OTIpeNIeNAI0TCS OATUIbHO-PEUTUHTOBON CHCTEMOH, MPUBEIEHHON B paboyeil mporpaMMe AUCIUTUINHBL.

Ha ocHOBaHMM KpUTEpHUEB, MPUBEACHHBIX B I1. 3, OCYIIECTBIIICTCS OIIEHKA YPOBHEH JOCTUTHYTHIX
pe3yJIbTaTOB O0YUYEHUS MO TUCIUTUIMHE, COOTHECCHHBIX C YCTAHOBJICHHBIMU B IMIPOTPAMME WHIUKATOPAMU
noctwkenus komnereHuid OIIK-1, OIIK-2, 3akperuieHHbIX 3a JUCITUTIIMHOM.

3. OO0mas xapakTepucTHKA YPOBHeH pe3yJbTaTOB 00y4eHHs, COOTHECEHHBIX ¢ HHAUKATOPaAMH
JOCTHKeHUS KOMIIeTeHIIUIA

IIponBunyThIii. TeopeTHueckoe  COINEpKAHUE Kypca  OCBOEGHO  IOJMHOCTBIO.  CTyneHT
JIEMOHCTPUPYET CHUCTEMAaTUYECKOE U TJIyOOKOe IOHMMaHHe Yy4yeOHOro marepuana M CIIOCOOHOCTbh K
CaMOCTOSITEJIbHOMY IOIOJHEHUI0 M OOHOBJIEHMIO 3HAaHMM B XOJ€ JalbHeWniell yueOHOW paldoThl U
npodeccnoHanbHON nesTenbHocTH. CHOopMUPOBaHBI HEOOXOIUMBIE HABBIKU MpaKkTHUecKoi paboTel. Bee
yueOHbI€ 3aJlaHus, IPEJyCMOTPEHHBIE TPOrPaMMOi 00yUeHHMsI, BHIIOJHEHbI KAYECTBEHHO, 0€3 3aMEYaHU.
Pe3ynpratl 00y4yeHUs MO AMCUUIUIMHE (MOJIYJI0), COOTHECEHHbIE C YCTAaHOBJIEHHBIMH B IPOrpaMme
UHAMKATOpaMH JOCTHKEHHUS] KOMIIETEHIMH, OIIEHEHbl YHCIOM OajuloB, BXOASIIMM B JHana3oH
IPOIBUHYTOTO YPOBHS.

ba3oBplil. Teopernueckoe coaepkaHue Kypca OCBOEHO B 00beMe, HEOOXOJAMMOM ISt
nanpHeWmeil y4eObl M mpodeccHoHaNbHOM  JesATeNbHOCTH. HaBblkM MpakTU4eckod padoTh
chopMupoBaHbl Ha 0a30BOM ypoBHE. Bce mpemaycMoTpeHHBIe IPOrpaMMOoil 00y4eHusT ydeOHbIe 3aaHus
BBIMIOJTHEHBl C HEOONBIIMMHU MOTPEIIHOCTSIMHU. Pe3ynbTaThl 00y4eHHsS MO AUCHUILTUHE (MOIYIIO),
COOTHECCHHBIC C YCTAHOBJICHHBIMHU B MPOrpaMME MHAUKATOPAMU JOCTHMIKCHUSA KOMHGTGHHHﬁ, OLCHCHBI
4yuCcIIoM 0asioB B mpefenax 6a30BOro ypoBHsi.

IToporoBelii. Teopernueckoe coaepkaHHE Kypca OCBOEHO B 00beMe, HEOoOXOIUMOM JUIs
nanpHeimei yueObl u npoeccuoHalbHON AeATeNbHOCTH. HekoTopble MpakTHUeCKHe HaBbIKU paboThI C
chopmHpoBaHbl ¢ TpoOeramMu. YueOHbIe 3aJaHus, MPEAYCMOTPEHHbIE NpOrpaMMoi 00ydeHus,
BBIMOJIHSUIUCh € OLIMOKaMH, MCIPaBIEHHBIMU 110/ PYKOBOJCTBOM IHpernojaBaTens. Pe3ynabTarsl
0o0ydeHus 1o AUCLUHUIUIMHE (MOJYJII0), COOTHECEHHBIE C YCTAHOBJIECHHBIMU B MPOTrpaMMe MHAMKATOPaMHU
JOCTH>KEHUS] KOMIIETEHIUH, OIIEHEeHbl YUCIIOM OalIoB B IpejiesiaX MOPOroBOro YpOBHSL.

Hu:xe moporosoro. Teopernueckoe cojepkaHue Kypca ocBoeHO (parmeHTapHo. HeoOxonumeie
HaBBIKM MPAKTUYECKOH paboThl C(HOPMHUPOBAHBI MHUHHMMAIbHO. BONBIIMHCTBO Y4eOHBIX 3aJaHMM,
IPElyCMOTPEHHBIX MpOrpaMMoi OOy4eHMs, HE BBINIOJIHEHbI. Pe3ynbraTel OOydeHUs IO JUCIMILIMHE
(MOZyJII0), COOTHECEHHBIE C YCTAaHOBJICHHBIMH B MPOTrpaMMe MHIMKATOPAMHU JTOCTUKEHUS KOMITETEHIINH,
OLICHEHBI YHCJIOM 0aJUIOB, BXOJSIIMX B AUAINa30H HUXKE TOPOrOBOTO YPOBHS.



,DenepapHOE TOCYAAPCTBEHHOE OIOKETHOE 00pa30BaTENbHOE YUPEKIACHNE
BBICITIETO OOpa30BaHUs
«HoBocuOupCcKuii TOCYIapCTBEHHBIN TEXHUUECKUNA YHUBEPCUTET

Kadenpa anreOpsl 1 MaTeMaTH4eCcKoi JOTUKU

HaCHOPT IK3aMCHA
no aucuuiuiae «JIuneitnas anredpa», 1 cemectp

1. Meroauka oleHKH

DK3aMeH MPOBOIUTCS B TMUCBMEHHOH (opme, mo Owmieram. buner dopmupyercs 1o
CIICTYOIIIEMY TIPABIITY: TIEPBbI BOMPOC BHIOMPASTCS W3 TUAra3oHa BOMPOCOB 1-24, BTOpOIi BOIpoOC
W3 JMara3oHa BOMPOCOB 25-48 (CIMCOK BOMPOCOB NMPUBEACH HWXE). TpeTbuM 3aaHreM B OWJIETE
SBISICTCS 33/1a4a MO JI000H Teme Kypca. B Xone sk3ameHa mperofaBaTelb BIpaBe 3a]aBaTh
CTYJICHTY JIOTIOJTHUTEILHBIE BOIIPOCKI U3 00I1Iero nepedHs (11. 4).

DopMa >K3aMEHAOHHOTO OHTeTa

HOBOCHWBUPCKUI FTOCY JAPCTBEHHBIN TEXHUYECKWI YHUBEPCUTET
@DakynbTeT

buier Ne
K 9K3aMeHy 1o qucuuiuiiHe «JInHeiHas anredpay

1. Teopema o panre. Teopema Kponekepa-Kanemnnu.
2. CBoiiCTBa U TEOMETPUUECKUI CMBICI BEKTOPHOTO MPOU3BEACHHUS.
3. Pemiuth MaTpuuHOE ypaBHEHUE

1 2 3 2 1 11 0o 2 7
1 1 1)-X-[(3 -1 0]=1-1 3 11
1 3 6 0O 0 1 2 2 3
YTBepkaato: 3aB. Kapeapoi noixHOCTh, DO
(moamnuch)
(mata)

2. Kpurepun ouenku

* OtTBeT Ha 3K3aMCHAIIMOHHBIA OWJIET CYMTACTCS HEYJAOBJIETBOPUTEIbHBIM, €CIIH CTYIACHT IPH
OTBETC Ha BONPOCHI HE JaeT ONPENCJICHH OCHOBHBIX TOHSATHH, NMPH PEIICHUHM 3aJa4u
JIOTyCKAeT MPUHIMITHAIBHBIEC OTHOKH,

e onenka cocrasister 0-19 6annos.

» OTBeT Ha 3K3aMEHAIMOHHBIN OWJIET 3aCUMTHIBAECTCS HA MOPOTrOBOM YPOBHE, €CIIH CTYAEHT MPH
OTBETE Ha BOIPOCHI JIaCT ONPEIACICHUE OCHOBHBIX MOHSATHH, TP PEIICHUU 3aJIaud JIOMYCKAeT
HETPUHIIMITHAIBHBIE ONTUOKH, HAIIPUMEP, BHIYNCITUTEIBHBIE,

e omenka cocrasisier 20-25 6annos.

* OtBeT Ha PK3aMCHAIMOHHBIN OMJIET 3aCUHUTHIBACTCS Ha 0A30BOM YPOBHE, €CIIH CTYACHT IPH
OTBETE Ha BOMPOCH (POPMYJIUPYET OCHOBHBIC MOHATHS, TEOPEMBI, HE JOMYCKAET OMIUOOK MPH
pEILICHUH 33/1a4H,

e OlleHKa cocTaBisieT 26-35 bannos.

* OTBeT Ha K3aMEHAIMOHHBINA OWIICT 3aCUNTHIBACTCS HA MPOJABHHYTOM YPOBHE, €CIIH CTYICHT



XOPOIIIO 3HAET TEOPHIO U YMEET PelIaTh MPaKTHUCCKHE 3a1auH,
» oreHka cocrasisier 36-40 6annos.

3. IIIkana oneHKH

B o0mieii onieHKe 1Mo JUCHUIUIMHE 3K3aMEHAIMOHHBIE OayIbl YUUTHIBAIOTCS B COOTBETCTBUU C
npaBWiiaMd  OaJIJIbHO-PEUTUHIOBOM  CHUCTEMbI, MPUBEIEHHBIMH B paboueil mporpamme
JUCLUIUINHBI.

4. Bomnpocskl K 5K3aMeHy N0 JUcHHILInHe «JIuHelnas anredpa»

1. ITonsatue momns. Yucnoesle noid @, R, C. KoHeuHbIe IOII.

2. Ilome KOMIIIEKCHBIX 4HCEl. MoAynb M apryMeHT KOMIUIEKCHOro 4Hcia. QopMBL 3alllcH
KoMIIIeKcHBIX uncel. @opmyna Myaspa. HaxoxaeHne kopHeit n-if cTelleHH KOMITIEKCHOTO
qHcna.

3. Ilorsatne xonena. Komeiio MHOrouieHoB Han moneM. Teopema besy. OcHoBHasg TeopeMa
anre6psl. PasnosxeHne MHOIOWIEHOB Ha MHOXHTeNHN B rore R. HaxoxaeHne neinsx KOpHeil
MHOTO4IIEHA.

4. Anrebpa Matpnil. KoabIio MaTpHIl HAJ ITOIEM.

5. Onpenenutens obpaTHMOCTH MaTpHITEL. CBoMCTBA ompeaennTenei.

6. ObOparHag MaTpuua. MeToapl HaxokAeHUs: 00paTHOI MaTpULBL.

7. Panr Marpunbl. MeToapl HAXOAKISHHs paHra MaTpPHIEL

8. IlpocTpaHCTBO apupMeTHIecKHX BeKTOpPOoB. KpuTepHil MHHeHHON 3aBHCHMOCTH CHCTEMEI
apuMeTHdecKIX BeKTOpoB. TeopemMa o OasncHOM MuHOpe. KpuTepmil mHHeNHHOI
3aBHCHMOCTH CTPOK (cTOI0II0B) KBaApaTHOH MaTPHIIEL.

9. PemeHne HeBHIPOKACHHBIX CHCTeM JIHHEHHBIX ypaBHeHHMIT MeromoMm Kpamepa, MeTomom
Kopnara-T'aycca i1 ¢ moMoIsio oGpaTHOIT MaTPHITEL

10. Teopema Kponekepa-Kanemm. HaxoxneHue oOwmero pelleHUs CHUCTeMBl JIHHEHHBIX
ypaBHESHHUI.

11. IlpuBeneHHas cHcTeMa THHEHHBIX ypaBHeHMi. (DyHIaMeHTanbHas cHCTeMa pelleHHI
(¢.c.p.). Teopema o cBs3u oO0mIero pemmeHNs CHCTEMEI JTHHEHHBIX ypaBHeHH# u ¢.c.p.
MPHUBEICHHOM CHCTEMBL

12. T'eomeTpuiecKOoe BEKTOPHOE MPOCTPAHCTBO. ba3Hc B IPOCTPAHCTBE, HA IUIOCKOCTH H Ha
MPAMOIL.

13. HexaproBa cuctemMa koopamunat, IIJICK. J{mina BexTopa. PaccTognne MeXKIy TOYKAMH.
Oprt BekTopa. IIpoeknusa. HanpaBasdtomye KOCHHYCHI.

14. CkamapHoe Npom3BelcHHe: oIpeAcTeHHe, CBoOHCTBa, BEIpakeHHEe B JCKapTOBEIX KO-
OpIMHATAaX, HaXoXJIeHHe yITa MeXIy BeKTOpaMH, HaxXoiIeHHe HpoeKIuu. (OHU3HMYecKHil
CMBICIT CKAIIIPHOT O MIPON3BEISHHU.

15. BextopHOe IpoH3BeleHHe: ONpeleleHHe, CBOIICTBa, BEIpaKeHHe B IeKapTOBBIX KO-
opIHHATaX, (PH3MIecKUil CMBICT.

16. CmemaHHOEe TpoOH3BeJcHHe: ONpelelcHHe, CBolicTBA, BRIpa)keHHe B JeKapTOBBIX
KOOpIHHAaTax.

17. YpaBHeHns npsMoil Ha IUNIOCKOCTH (oOlmee ypaBHeHHe, IMapaMeTpHUYecKUe yPaBHEHIM,
KaHOHIUeCcKoe ypaBHeHNe, ypaBHeHHe B 0Tpe3Kax).

18. YpaBHeHNe IPSIMOIl Ha INIOCKOCTH C VIJIOBEIM Koa(duruentoM. HopManbHOe ypaBHeHHe
mpsiMoii. B3zanMHoe pacronoxenne npsaMerx. HaxokaeHne yria MeK/Iy TPSMBIMIL.

19. VpaBHEHH INIOCKOCTH B IIPOCTPaHCTBe. B3anMHOe pacioIokeHne IIOCKOCTel.

20. VpasHeHHS NpIMOH B NPOCTPAHCTBe. B3auMHOe pacHolOkeHHe MPIMEIX, HpAMoil n
ILTOCKOCTH.

21. JlureitHble DpocTpaHcTBa: onpeAelcHNe H IpuMepsl. Kputepnil miHeiiHoil 3aBHCHMOCTH
BEKTOPOB.

22. Basuc. ITpumeps! 6a3ucos. KooparHate! BekTopa. CBOHCTBA KOOPAHHATHEIX CTONOIOB.
23. Teopema o umcie Oa3sHCHBIX BEKTOpPOB. PaHI cucTeMEBl BeKTOpoB. TeopeMa o paHre
KOHEYHOH CHCTeMHl YHCIOBEIX BeKTOPOB. PasMepHOCTh IpocTpaHcTBa. KoHedHOMepHEBIE 1
OeckoHeUHOMepHEIe IpocTpaHCcTBa. Teopema 0 JONOTHEHUH cHCTEMEI BEKTOPOB 0 Oa3Hca.



24. 3ameHa Oaszuca. Marpuna nepexopa. IIpeodpazoBaHie KOOpAHHAT BeKTopa IIPH CMeHe
Oazuca.

25. Hzomop¢pusM THHeHHBIX TpocTpaHcTB. TeopeMa 00 M30MOp(H3Me JHHEHHBIX
IIPOCTPaHCTB.

26. JlumeliHO®e HOAIPOCTPAHCTBO: OMNpelNeleHHe M IpuMepbl. CyMMa H IepecedcHHe
IOANPOCTPAHCTB: OIpeJelleHe H CBA3b pasMepHocTeil. IIpaMas cyMMa HoAnpocTpaHCTB.

27. TlomsTHe nWHeTHOrO WOANPOCTPAHCTBA W JHHeiHOro MHorooOpasmsa. IIpuMepsr
MHOroo0pasmii.

28. JIuHelHEIe ONepaTOpEl: OIpeleleHHe H TpPHMephl. [IpocTpaHCTBO IHHEHHBIX OIle-
paTopos.

29. Ilpou3BeneHNe THHEITHBIX ONEpPaTOpPOB: OMpefieleHHe U cBolicTBa. KpHuTepnm HeBEHI-
POEKIECHHOCTH INHEIHOrO OllepaTopa.

30. SAngpo, oOpa3, paHr u gedekT IHHeiTHOTo onepaTtopa. CBA3p paHra U Jedekra.

31. Marpuna nuHeilHOro omeparopa. TeopemMa o© KoopauHATax oOpa3a BeKIOpa IpH
TMHEITHOM TIpeoOpa3oBaHIH.

32. Teopema 06 n3oMop¢d3Me anreOpH THHEHHBIX OIepaTOPOB U anreOphl MaTPHIIL.

33. Cps3p MeXK/Ty MaTPHIAMI JTHHEHHOTO oIlepaTopa B Pa3HEIX Oa3mcax.

34. XapaxTepucTiiecKHil MHOTOWIEH U er0 HEBapHaHTEL.

35. CoOcTBeHHBIE 4HclIa U cOOCTBEHHBIE BEKTOpPHI JIHMHEIHOIO OIlepaTopa: olpeAelIeHHe H
OTEBICKAHHE.

36. TeopeMa o &IHMaroHATBHON MAaTpHIle IHHeIiHOro omeparopa. OTelckaHHe OasHca, B
KOTOPOM MaTpHIIa OllepaTopa JHaroHalnbHa.

37. EmxmupmoBo mnpocTpaHcTBO. HepaBencrBo Kommu-BymskoBekoro. J[miHa BekTOopa B
€BKINI0BOM IIPOCTPAHCTBe: OIpeeleHne I CBOMCTBA.

38. Vrom Mexay BeKIOpaMU B €BKIMJI0BOM IpocrpaHcrBe. Marpuna I'pama. Opro-
HOPMIIPOBAHHEII Da3HC.

39. CkamipHoe INpOH3BElcHHE, IINHA BEKIOpa H KOOPIHMHATBI BEKIopa B OpPTOHOP-
MHpOBaHHOM Oasuce.

40. Meton oprororanusanuu IImuara.

41. Teopema 06 nm3oMop(hH3Me eBKIHI0BBIX IPOCTPAHCTR.

42. OpToroHambHBIe THHEHHBIE ONePaTOPBl H MATPHUIIEL

43. CuMMeTpHdecKHe JHHeliHble oleparopbl B Marpuuel. CoOGcTBeHHBle uHCIa H coOCT-
BEHHBIE BEKTOPBI CHMMETPIIECKOTO OIepaTopa.

44. KpagpaTH4HbIe (OPMBI H IPHBEIeHHAE HX K KAHOHIIECKOMY BHIY.

45. KpuBEle BTOPOI0 NOPSIKA U IPUBEJeHIE UX YPaBHeHHI K KAHOHHYECKOMY BUJLY.

46. Dmmmnc (KaHOHAYecKoe ypaBHeHMe, TapaMeTPEl H CROICTBA).

47. Tunepbona u napadona (KaHOHIMUeCKHe YpaBHeHH, ITapaMeTpPEI U CBOIICTBa).

48. IloBepXHOCTH BTOPOrO MOPSIKA.



DenepanbHOE TOCYAaPCTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIETO 00Pa30BaHMs
«HoBocuOupckwii rocy1apcTBEHHBIN TEXHUYECKIH YHHBEPCUTET»
Kadenpa anreOpsl 1 MaTeMaTH4ECKOM JIOTHKH

IMacnopr
pac4yeTHO-rpau4ecKoro 3aianus (padborTnbl)

no nucruiunae «JIuneitHas anrebpay, 1 cemectp

1. MeToanka OEHKH

Brimonnenue pacuetHo-rpaduueckoro 3amanus (padotsi) (mamee - PI'3(P)) sBasiercs

dbopMoii Tekyiel arTecTanuu (KOHTPOJIS) IO TUCHUTUTHHE, TPEAYCMOTPEHHOU YIeOHBIM TUTAHOM.
Lenp PI3(P): cryneHTsl

TMHEWHO anreOphl.

Obs3arenbHbIM 31eMeHTOM PI'3(P) siBisitoTcs perienue 3a1ad.

Howmep 3amanus cooTBercTBYeT nocieaneii nudpe (mudpam) B HoMepe 3a4eTHON KHIKKA
(cTynendeckoro ouinera).

PI'3(P) Brimonusercs _

KosimyectBO 3ajmaHuii  JOCTaTodyHO JuIs OOECHeuYeHMs, KaxIoro oOydaromerocs
_ 3ananuem PI'3(P).

3amena 3aaanus PI'3(P) ocyiecTBisieTcs o COrNIacOBaHUIO C MPENoaBaTeieM U3 Yyucia
pe3epBHBIX (HE 3aHATHIX ) 3aIaHHH.

Ilepen BbINOIHEHUEM 3a/1aHUS CTYIEHT JIOJDKEH O3HAKOMUTHCSI TEOPETHUECKHI MaTepual
Kypca U IPUMEHUTH €r0 MPU PELICHUH MPAKTUYECKUX 3a]1a4.

[IpenonaBaTens OCYIIECTBISIET PYKOBOJACTBO IO BBINOJHEHUIO 33/1aHUS, OKa3bIBaeT
KOHCYJIbTallMOHHYIO IIOMOIb U TpuHUMaeT otyet 1o PI'3(P).

[lo pesynbraram BbimonaHeHus: PI'3(P) BbImonHsSeTCS OTYET, KOTOPBIM COCTOUT U3
CIIEYIOIIUX YacTeH:

Tpebosanus k ogpopmneruio:

O6Gsem PI3(3) 1o [l crpanmn Mammuonmcroro Texcra popmara A4. Ilpudt Times New
Roman, 12. ®opmynsl Habupatotcst B penakrope Math Type. Pasmernenne ckaHMpOBaHHBIX
dopmyn He nmomyckaercs. Hymepanusi cTpaHuil CKBO3Hasi, B HW)KHEH YacTH JIMCTa 10 IEHTPY
apabckumu nudpamu. Pabora nomxHa ObITH OTpEIAKTHPOBAHA, HE COEpkKaTh opdorpaduiyecKux,
CHUHTAKCUYECKHMX M CTHJIEBBIX OIMIMOOK.

OTueT B ycTaHOBIICHHBIE CPOKH cjaaeTcst Ha Kadenpy i nposepku. IlpenonaBarens
OIICHMBAET Ka4yecTBO pabOThI, OTMEUYAET IOJIOKHUTEIbHbIE CTOPOHBI U HEAOCTaTKU paboOThl U
olpejIenser, JomycKaeTces 1 oHa SEIMMMG. 11p¥ HeOOXOIMMOCTH MPENoaBaTe/b BO3BPAIACT
PT'3(P) crynenty nnst nopabGoOTKM M YCTaHaBJIMBAE€T CPOKU IMOBTOPHOTO MPEAOCTaBICHMS AJIs
npoBepku. Jlo 3amThl paboThl CTYIEHTOM JOJDKHBI OBITH CAETaHbl HEOOXOIMMbIE NCTIPABICHUS
Y JIONOJTHEHUS 110 BCEM 3aMEYaHMsIM MPENo1aBaTes.

[Ipu monoxutenbHOM pe3yibTate oneHuBaHusi PI'3(P) ctymeHT e€ pacmedarbiBaer,
nepeaaet Ha kadeapy .



Banurra PI3(P) COCTONT B WHIMBHIYATBHOM YCTHOM COGECETOBAHMM CTYICHTA C

. B mpouecce 3amuThl BBIABISAETCS YPOBEHb 3HAHUN CTYIEHTA, CTEIEHb €T0
CaMOCTOSITEJIbHOCTH IIPY BBINOJIHEHUH paboThl. I10 pe3ynbTaTtam 3alUThl CTYIEHTY BBICTABIISETCS
OLICHKA B COOTBETCTBUHM C KPUTEPUSIMH, IPUBEEHHBIMU B 1. 2 Hactosuiero [lacnopra.

2. Kpurepuu oueHKH pe3yJbTATOB 00y4YeHHSI, COOTHECEHHBIX C YPOBHSIMHM OCBOEHUSI
HHIUKATOPOB JIOCTUKEHUSI KOMIIeTeHIIUii

OOue mpaBuiia BBHICTABICHHUS OLEHOK TEKYLIEH aTTecTallii ONpeAesSIoTCs OalabHO-
PEUTHHTOBOM CUCTEMOM, YCTAaHOBJICHHOM JIOKaibHbIM akToM HI'TY.

PI'3(P) cumTaeTcsi BBIMOJIHEHHOW HA MPOJABMHYTOM YPOBHE, €CIM BCE HEOOXOIUMBIC
pacyeTbl MPOM3BEACHBI CaMOCTOSTENbHO M Oe3 ommbok; Bce pazmensl PI'3(P) BeimosiHeHb!
IPaBUIbHO U B MOJHOM 00OBeMe; paboTa o(opMiIeHAa B COOTBETCTBUU C TPeOOBAHUSAMHU; C/laHA
IIPENnoAaBaTe/l0 B yKa3aHHbIE CPOKM M HE BO3Bpallanach JUisl JTOpaOOTKH; JaHbl IOJIHBIE U
pasBepHyTble BBIBOABI U PEKOMEHIALMH; HA 3allUTe CTYAEHTOM JlaHbl YBEpEHHbIE U
apryMeHTHpOBaHHbIE OTBEThl. COBOKYITHOCTb 3allJIAHUPOBAHHBIX PE3Y/IbTATOB U COOTHECEHHBIX C
HUMHM WMHJMKATOPOB JOCTHXKEHMsSI KOMIETEHLHMI HE COAEPKUT MpoOesoB. 3aKpeluleHHbIE 3a
PI'3(P) xommerennmu chopMupoOBaHbI Ha MPOABHHYTOM ypoBHE. OnieHka coctasisiet om 18 do 20
b6annos.

PI'3(P) cumTaercsi BBHIIOJIHEHHOW HAa §a30BOM ypPOBHE, €CJIM BCE HEOOXOIMMBIE pacueThl
IPOM3BEACHBI CAMOCTOSITENBHO U 0€3 CYIEeCTBEHHbIX OINO0K; Bce pa3zaeinsl PI'3(P) BbinoiaHeHbI
NPaBUIBHO, HO €CTh 3aMEYaHUs K MOJHOTE MpeIocTaBIeHus nHpopManuu; pabota ohopmieHa B
COOTBETCTBUM C TpeOOBAHUSAMH; CllaHa IPENOAAaBATeNI0 B yKa3aHHbIE CPOKM U OJHOKPATHO
BO3BpalllajlaCh CTYACHTY AJI1 HE3HAYUTENIbHON 0pa0OTKH; B 3aKJIIOYEHHM JAaHbl BBIBOJBI U
PEKOMEH/IallMK; Ha 3aLIUTe CTYAECHTOM JONYLIEHbl HEIPUHLIMIHAIbHbIE OIMOKH. COBOKYITHOCTb
3aIJIAaHUPOBAHHBIX PE3YJIbTaTOB U COOTHECEHHBIX C HHUMHU HHJUKATOPOB JIOCTHKEHUS
KOMIIETEHIIMH COJepKUT HeCyllecTBeHHble MpoOenbl. 3akperuienHsle 3a PI'3(P) komnerenuu
chopmupoBanbsl Ha 6a30BOM ypoBHe. OnieHka coctasisier om 14 do 17 6annos.

PI'3(P) cumTaercs BBINOJHEHHOM Ha NMOPOrOBOM YpPOBHE, €CIIM BCE HEOOXOAUMBIE
pacyeTbl MPOU3BENEHBI CaMOCTOSITENIbHO, HO C OIIMOKaMH, 4YacTb U3 KOTOPBIX HOCHT
NPUHIUIHAIBHBIN XapakTep; eCTh 3aMeUaHusl K NOJIHOTE MpeAoCcTaBIeHUs HH(opMaIy; padboTa
opopmiIeHa B COOTBETCTBUU C TpeOOBaHMSIMM; CAAHA TPENOAABATEN0, HO HEOJHOKPATHO
BO3Bpallajiach CTYJEHTY AJIs 10paOOTKH; B 3aKJIIOUEHUH J1aHbl KpaTKue BbIBObI; 3ammTta PI'3(P)
BBI3bIBAET y CTYJEHTa cepbe3Hble 3aTpyAHEeHUA. COBOKYNHOCTH 3allJIAHUPOBAHHBIX PE3Y/IbTaTOB
U COOTHECEHHBIX C HMMM HMHIUKATOPOB JOCTHIKEHUS KOMIIETEHLIUN COJEPIKUT CYIIECTBEHHBIE
npobenbl. 3akpervieHHsle 3a PI'3(P) kommereHmuu chopMupoBaHbl Ha MOPOTOBOM YPOBHE.
Orenka coctasisieT om 10 0o 13 b6annos.

PI'3(P) cuuTaercsi He BBINOJHEHHOW (HI)XE IOPOTOBOIO YpPOBHS), €CIM PacueThl
IPOM3BEACHBl C CEpPhE3HBIMH OMIMOKAaMH; €CThb 3aMe4yaHHWs K IIOJHOTE MpPEJOCTaBICHUS
uHpopmanuun u odopmienuto; PI'3(P) Obula cnana mnpenonaBarento, HO HEOAHOKPATHO
BO3Bpallajach CTYJIEHTY JAJs 10pabOTKH, YTO HE MPUBEJIO K yayulleHuto ee kauectsa; PI'3(P) ne
JIOTIYIIIEHA JI0 3alUThl, YTO CBUJIETEILCTBYET O HEYIOBIETBOPUTEIHHOM YPOBHE JOCTUTHYTHIX
CTYJEHTOM pe3yabTaToB. COBOKYNHOCTh 3aIUIAHHPOBAHHBIX PE3YJIbTATOB U COOTHECEHHBIX C
HUMHU HMHJUKATOPOB JOCTH)KEHHS KOMIETEHIMHA COJIEPKUT MHOKECTBEHHBIE CYIECTBEHHBIE
npo6ensl. 3akperuieHHslie 3a PI'3(P) komnerennuu He chopmupoBanbl. OIieHKa COCTaBIIsIET MEHEe
...... 0aJIoB.

3. HlxkaJja oneHku

B o6meit onenke no nucuuiuinHe 6aminsl 3a PI'3(P) yuuThIBaroTCs B COOTBETCTBUU C
npaBUiIaMyd  OaJUIbHO-PEUTHHIOBOM  CHCTEMBI, TPUBEIEHHBIMH B pabodell mporpamme
JUCIUTUIAHBI.

PI'3(P) kak ¢opma Tekymieit arrectanuy (KOHTPOIIS) MO AUCIUIUTMHE CYATACTCS YCIEITHO



BBITIOJTHCHHOM, €CJIM CyMMa ITOJTyYeHHBIX OaJUTOB IO BCEM ero 3ajaHusM coctasisger oT 10 o 20
0aJUIOB BKJIFOUHTEIHHO.

4. Ilpumepnsiii Bapuaut PI'3(P)

BAPUAHT 1

SBagaua 1. Janst koopaunarst sepumn nupanigipl Ay Aa AzAy. Cpeacrsayu Bekrophoii asnreOpn naiirn yroa
mexcry pebpamn ApAs u Ay Ay, momaas rpasn Ay As Az, npoeknpio Bektopa Ap Az Ha pekrop A Ay, obnem
llllpﬂllll,lhl.

A1(8,6,4), A2(10,5,5), A3(5,6,8), A4(8,10,7)

Sajaqa 2. Ha npsivoft 2e+y+11 = 0 Halltn 10Ky, paBHOYAJMEHHY O 0T ABYX 3a1aHibIX Toqex A(1,1) n B(3,0).
31844 3. COCTARHTE YPARHEHHE IJIOCKOCTI, NPOXO/siiell yepes npsamy o (a) u rouky A.

r

3¥y+»‘liz+l

(@) =5 2 1

A4,2,-1)
3ajaua 4. Haitrn rouky M/, cumyerputnyio rouke M oTHOCHTEIBHO 1PAMOT:

£-0,5 y+15 z2-1,5

2.8 =
M(1,2,3), 3 — i

1 -2 1 1 -1 212 1 2
j=|2 1 -1 -1 1 p=|113 1 C= g __ll _i K 0
="l w5 -5 H)|=="1lazx O =3 0 -1 “I K 2
8 -1 -2 1 -1 001 —1 . -1

2 2 1

| i 9 <9 , [ 4 _
B:(l_l).F‘=(01 2).0: —'1): .)_(0).2_ v(1)

Baaaqa 5. Pemmts cucremy BX =Y merogom Kpamepa u cucremy CX = Z ¢ nomompio o6paTnoil MaTpHIbl.

3azaqa 6. a) Hattrn rank A, rank (CBF), rank (ZK7).

6) Mpoeeputs Ha copmecTHMocTb cuctemy AX = K.
3aaaqa 7. Pemmmrn meroaom Dayeca eneremy DX = K.

Baaaua 8. Hann sektopnt ay, az, a3, d: ay = (—2,1,1), ag = (0,3,3), az = (2,0,-2), d = (2.4,0).
[okasarn, 4ro BexTOpH @), @9, 03 0Opasyor Gasuc. Pasaomurs sBextop d no stomy Gasucy.

Basaua 9. Haliru pasmeprocrs u 6azuc jmueitnoit obojgoukn sektopor: ay = (1,2,3). ay = (2,3,4), a3 = (3,2.3),

ag = (1,1,1).
Sazaua 10, Haitrn pasmeprocrs n 6a3ne noanpocTpancrsa pemennii oanopoanoil CHCTEMBE JAHNCHHLIX ypaBHe-
Huit RX = 0.
3 2 4 1 2
E=182 <219
32 146 L 6

3ajaua 11 a) Jluseltnoe npeobpazoraHie ecTh CHMMETPHS BEKTOPA OTHOCHTEILHO ILIOCKOCTH 202, 4 3aTeM ¢Xa-
e no ocu Oy B apa pasa. Hadirn matpiiy /mmeiinoro nmpeoGpasopanms.

6) Jlnneiinoe npeobpasosanne 3agano marpuneii A, Busenurn reoMerpuyueckmii CMBICA 9TOrO JMHEHHOrO npe-

OOPAOBAHMS.
1 00
A= o0 L 1
1
0 35 3

Bajaaua 12, Jluselinoe npeobpazoranne 3aan0 Matpunelt ¢ g 6azuce e = (1,0,0), eg = (0.1,0), eg = (0,0, 1).

w
™~

2 2
= a 2 9
g 2 3

a) Hogobpars napamerps a, 3,7 rax, yrods marpuia © Onita cuymerpuanoii. Haitrn cobersennbie uncaa u
COOCTBENIBE BEKTOPHI JHHEHOrO npeodpasonanmms.
.
6) Haitru matpuny smmeiinoro npeobpaszosanus B 6a3nce n3 COOCTRENNBIX BEKTOPOB W B Oasnce €; = € —eg+ea,
:

ey = —e) +ex — 2e3, 3 = —e; +2e3 +e3.

B) [lo marpune @ cocrapnrs KBajparnanyio Gpopyy o1 nepemeHnbix z, i, z. Haitti KaHOHHIeCKHT BI/L KBa/Ipa-
THYHOM (POPMBL H YCTAHOBHTE, SRJISETCS [ OHA HOJOKHTEIRHO OIpe/ie/ieHHO. OTEeT HOSCHHTh.

3agaua 13. Jans ypapHeHHs KPUBLEIX BTOPOrO TOPSUIKA B cicTeMe Koopmunar x0y.

1) 42” + 26y + 3y* = 24;

2) 202 — 2y + 22 —2x -2y +1=0.

st obenx KpHBbIX: ’ :

a) Haiirn kanonnuecknii Gazuc 1 HApagjiesne Hopeix oceii Ox , Oy .

6) HammcaTs, MaTpuIy mepexosa oT cTaporo 6asmea K nosoMy. IIpopepnTs, To 3Ta MATPHIA SIBJISCTCS OPTOTO-
HaLiol, OVLACHHTD €¢ TCOMETPHICCKIT CMBICITL.

) [IpupecTn ypapnenne KpHBoil K KANOMHICCKOMY BILTY.

r) M306pasuTs KpHBYIO B HEPROHAYAIBLHON CHCTEME KOOP AT,



