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Ob6pasoBatenbHas nporpammMa: 22.03.01 MartepranoBefieHne 1 TEXHONOrMK MaTepuanos, NPOguUsIb:
MaTepranosefeHre 1 TEXHOIOTMW MalIMHOCTPOUTENIbHBIX MaTepnasios

Kypc: 1, cemecTp : 1
MexaHUKO-TeXHOMOMMYeCKUiA (haky/bTeT,

CemecTtp

No

Bup gesitenbHOCTU

1

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
pabota, PI"3(P)/pedepar,
MOArOTOBKA K KOHTPO/IbHOI
paboTe)
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Paboyas nporpammMa cocTas/ieHa Ha OCHOBaHMM PefepasibHOro rocyAapCcTBeHHOro 06pa3oBaTe/lbHOro
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TEXHONOrnM MaTepuanoB

&I OC BBefeH B geictane npukaszom Ne701 ot 02.06.2020 r. , gata ytBepxaeHus: 10.07.2020 .

MecTo AMCUMNANHBI B CTPYKTYpe y4e6GHOro nnaHa: bnok 1, o6s3atensHas

Paboyas nporpamma paspaboTaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENN BbINYCKHUKA MO HanpaBneHnIo
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Pa6ouasi nporpamma o6cyxeHa Ha 3acefjaHnn Kagepsbl
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3aBeaytoLumii Kadeapoii:
[OLEHT, A.-M.H. Cygonnatos C. B.

OTBETCTBEHHbI 32 06pa30BaTe/bHY0 NMPOrpamMmy:

3aBefytowmii Kadeapoii bataes B. A.



1. BHewHe TpeboBaHWSA

Tabnuua 1.1
KomneTteHuumn
Mpynna
VHanKaTopbl JOCTMXKEHMS KOMMNETEHL WA

ObLenpoceccroHanbHble |OMK-4 CrocobeH NPOBOANUTL U3MEPEHUS 1 Hab/IoAEHNS B chepe NPOdECCMOHaLHOM
KOMMETEHL MK [IeATeNbHOCTU, 06pabaThbiBaTh U NPeACTABNATb S3KCNEPUMEHTA/bHbIE laHHbIE

OlK-4. 2 YMeeT NpUMeHATL COBPEMEHHbIE NOAXO0Ab! 411 NOAYyYeHNs, aHaun3a u

BU3YasIbHOr 0 MPeACTaB/eHNs Pe3ybTaToB 3KCNePYMEHTaIbHBIX Y TEOPETUYECKUX

1ccneaoBaHuii
YHvBepcaibHble YK-1 Cnoco6eH 0oCyLecTBAATb MOUCK, KPUTUUECKWIA aHaUIN3 1 CUHTE3 MHGopMAaLImW,
KOMMETEHL MK NMPUMEHSTb CUCTEMHbIA NOAX0/ NS PeLleHnst NOCTaBNEHHbIX 3a4au

YK-1. 1 3HaeT npuHumnbl c6opa, 0T6opa 1 0606LLEHNS MHOPMaLMN.
YHuBepcasibHble YK-3 CnocobeH 0CyLecTBAATb COLMaNbHOE B3aMMOLENCTBUE U Peasin30BbIBaTh CBOK)
KOMMETEHL MK pOnb B KOMaH/ie

YK-3. 1 3HaeT pa3/iMyHble NpUeMbl U CNOCOObI COLMAN3aLMM TMYHOCTMN U COLMATILHOrO

B3aMMOJENCTBUSI.

2. TpeboBaHna HI'TY K niiaHMpyeMbIM pe3y/ibTaTam 00ydeHUs, COOTHECEHHbIM C
NHAMKATOPaMu LOCTKEHNS KOMMETEHL I

Tabnuua 2.1

VIHAMKATOPbI AOCTMKEHUST KOMMETEHL WA

PesynbTaTbl 06yyeHUs

®dopmMbl opraHmnsaumn
3aHATUI

OIIK-4. 2 YMeeT npuMeHSITH COBpPeMeHHbIe MOAXO0/bI [IJIsI MOJIydeHHsI,
aHAJIN3a U BU3YAJBHOI'0 NPeICTABIEHHS Pe3yJbTATOB KCIEPUMEHTAIbHBIX
1 TeopeTHIECKUX Uccile 0BAHUIH

BbluncnsaTb cKkansipHble, BEKTOPHbIE 1 CMeLLaHHbIe NPOU3BEAEHNS AN HAXOXAEHMS
YI/10B MEXXAy BEKTOpamu, nnowanein, 06 bemMoB, paboTbl U MO-MEHTA CUN

Nekuwnn; MNpakTnyeckme 3aHATUS;
CamocTosTensHas paborta

VccnenosaTb 1 pellath CUCTEMBI SIMHEMHBIX anrebpanyeckmnx ypaBHEHNI
Me-Tofamu Kpamepa, 06paTHO maTpuubl 1 aycca;

Nekuwnn; MNpakTnyeckme 3aHATUS;
CamocTosaTenbHas paborta

CocraBnaTb YPaBHEHUA TEOMETPUYECKUX 00BLEKTOB;

JNekunn; TNpakTnyeckme 3aHATUS;
CamocTosaTensHas pabota

HaxoanTb COBCTBEHHbIE BEKTOPbI IMHEHOTO OMepaTopa;

Jlekumu,; MNpakTUYeCcKme 3aHATUS,

MepeBoanTh I/IH(*)OpMaLIII/I}O C A3blKa KOHerTHOﬁ 3a/lavn Ha A3bIK MaTeMaTn-4eCKux
CMMBO/10B 1 CTPOUTb MaTeMaTU4ECKME MOAENN I'IpOCTEI\/JILIJI/IX CnUCTEM K npoueccos
B eCTECTBO3HAHUWN N TEXHUKE,

JNekumu; MNpakTUYecKme 3aHATUS;

YK-1. 1 3naeT npuHOuneI céopa, oréopa n 0600 mennst HHPOPMAIHH.

MOHMMAaTb OCHOBHbIE NMOHATUS Kypca BbICLUE/ MaTeMaTMKMN: CUCTEMbI KOOPAMHAT,
onpe-AenuTeni, BEKTOPHYIO anreGpy, ypaBHeHUs NMHEHbLIX FEOMETPUYECKIMX
06bEKTOB, KDMBbIX 1 MOBEPXHOCTE BTOPOr0 NOPS/Ka;

JNekumu; MNpakTUYecKme 3aHATUS,
CamocTonTenbHas pabota

3HaTb NOCTaHOBKY 1 METOAbI PELLEHNA OCHOBHbIX 334a4, CBA3aHHbIX C
nepevync1eHHbIMW BbILLE MOHATUAMW.

Nekumu; MNpakTUYecKme 3aHATUS,
CamocToaTenbHas pabota

3HaTb COCTaB/eHWe MATPULL IMHEHOTO onepaTtopa B AaHHOM 6a3ice;

Nekumm; MNpakTUYecKme 3aHATUS;
CamocTonTenbHas paboTa

YK-3. 1 3naeT pasiH4Hble NPAeMbI H CHOCOOBI COUATH3ANAH JHIHOCTH U
CONMMAJILHOI0 B3aHMOIEHCTBHS.

MprBOAMTL KPMBbIE 1 MOBEPXHOCTU BTOPOrO MOPsiAKa K KAHOHUYECKOMY BU-AY;

Nekuwnu; MNpakTnyeckme 3aHATUS;
CamocTosTensHas paborta

Bbi6MpaTh MeTOAb! PeLLEeHs 3afja4 Ha OCHOBE aHaN3a NOCTPOEHHOIA
MaTeMaTM4YecKON MOAENMN.

Nekuwnn; MNpakTnyeckme 3aHATUS;

3. CoaepykaHue 1 CTPYKTypa ANCUMUN/UHBI

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. Matpuupl. Onepauuu Hag
matpuiamn. Onpegenutenb
MaTpuLbl U ero CBOICTBA.
O6paTHas maTpuLa.
MocTpoe-HWe 0b6paTHoiA
MaTpuLbl.

JInHeiiHas He3aBUCUMOCTb
CTPOK ¥ CTONOL,0B MaTpuLibl.
PaHr matpuubl. Hem3meHHOCTb
paHra npu anemeHTapHbIX
npeobpas3oBaHMAX MaTPULLbI.
PaHr cTyneH4aTon MaTpuLibl.
BbluvicneHue paHra matpupl ¢
NomoLLblo anropuTma lraycca.
Teopema 0 6a3MCHOM MUHOpE.
CuncTeMbl IMHEHbIX
ypaBHeHuiA. OCHOBHbIE
MOHATUA 1 OnpeseneHns.
MatpuuHbIii cnocob peLueHus.
dopmynbl Kpamepa. MeToz
Maycca. COBMeCTHOCTb
CUCTEMbI INHEVHbIX
anrebpanyeckmx ypaBHeHui
(Teopema
KpoHekepa-Kanesnnw).
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Nekuwnsa




2. BekTopbl. JIHeHbIe
orepaumun Haf BeKTopaMmn 1 nx
cBoicTBa. MoHATUE IMHENHOIO
npocTpaHcTBa. JInHeliHas
3aBMCUMOCTb W NINHEHas
He3aBUCMMOCTb BEKTOPOB.
basuc 1 pasmepHOCTb
NIHENHOr0 MPOCTPAHCTBA.
CucTeMbl KOOPAMHAT.
KoopauHaTbl BeKTOpa.
JInHeliHble onepaumn Hag,
BEKTOPamu B KOOPANHATHOM
(hopme.

CkansipHoe npounssefeHune
BekTOpoB. CBOICTBA
CKa/IIpHOr0 NPOU3BEAEHNS.
BblIpaxkeHne cKanspHoro
Npoun3BeseHns Yepes
KOOpAMHaTbI BEKTOPOB B
OPTOHOPMUPOBaHHOM 6asuce.
[nHa BekTOpa. Yron mexay
BEKTOpaMu. Ycrnosue
OPTOrOHa/IbHOCTN BEKTOPOB.
HanpasnsoLLme KOCUHYCbI
BekTOpa. [NMpoeKuns BeKTopa,
CBOIiCTBA NPOEKLWA.
BekTopHOe npoun3seaeHve 1
ero cBoicTea. BblpaxxeHue
BEKTOPHOIO NPOW3BeLeHs
yepe3 KOOPAUHATLI BEKTOPOB B
OPTOHOPMMPOBAHHOM 6asuce.
Mnowanb napanneno-rpaMma
N TPeyrosibH1Ka. Ycnosue
KONMHeapHOCTU BEK-TOPOB.

OlK-4.2,YK
-1.1

Nekumnsa

AnaakTuueckas eanHULA: AHaIMTUYeCKas reoMeTpus




3. MoHsATHE 06 ypaBHEHNAX
NMHWI N NOBEPXHOCTEA.
Aure6-panyeckme NMHUN K
NOBEPXHOCTK. M10CKOCTL B
npo-cTpaHcTee. BekTopHoe,
o6lLee, HopmarnbHoe
ypaBHEHWS NIOCKOCTU.
B3anmHoe pacnonoxeHune
NNOCKOCTEN.

Mpamas B NJI0OCKOCTN 1 B
npocTpaHcTee. BekTopHoe
ypaBHeHVe, napameTpuyeckKue
N KaHOHWYeCKmMe ypaBHEHUS
npambix. BzanvmHoe
pacnonoxeHue NPsAMBbIX,
MPAMbIX W M1I0CKOCTENA.
PaccTosiHue 0T TOUKM A0
NpsIMOIA Ha NIOCKOCTU U A0
MJIOCKOCTM B MPOCTPAHCTBE.
KpuBble BTOPOro nopsgka.
KaHoHWYecKure ypaBHEHNA 1
OCHOBHble CBOMCTBA.
YpaBHeHuWs KpUBbLIX 2-TO
nopsgka B NofspHbIX
KoopAnHaTax.
MoBepXxHOCTM BTOPOro
nopsagka. KaHoHu4eckme
ypaBHEHWSA U OCHOBHbIE
cBoricTBa. MeTog ceveHuit.
NoBepXxHOCTY BpaLleHus.
LinnuHapuyeckue
Nno-BepXHOCTU. KOHYC.

OnkK-4.2,YK
-3.1

Nekuwnsa

AnpaakTuyeckas eauHnLA: NeMeHTbl TMHEHON anre6pbl




4. InHeiHbIN onepatop.
Martpuua n1HeliHoro
npeobpaszoBaHus. VI3meHeHNe
MaTpuLbl JINHEHOTO
npeo6pa3oBaHNs Npu 3aMeHe
6asmca. Co6CTBEHHbIE YA U
COGCTBEHHbIE BEKTOPbI
NNHeHOro npeobpasoBaHus.
Martpuua n1HeliHoro
npeobpasoBaHus B 6asuce u3
CO6CTBEHHBIX BEKTOPOB.
OnepaTop NpocToit
CTPYKTYpbl. YCN0BMA NPOCTOW
CTPYKTYpbI Oneparopa.
JInHeHbIV onepatop B
eBK/IMOBOM NMPOCTPaHCTBE.
CamoconpsiKeHHbIN onepaTop.
CBoiicTBa COBCTBEHHBIX YMCEN
1 COB6CTBEHHBIX BEKTOPOB
CaMOCOMPSHKEHHOTO
oneparopa. [NpnBeaeHne
MaTpuLLbl CaMOCOMPAXEHHOr0
oreparopa K AguaroHasibHoMy
BUAY.

KBagpaTuyHble (hopMbl.
MaTtpuyHas 3anuce.
3meHeHre maTpuLpl
KBagpaTU4HOW (hopMbl Npu
3aMeHe 6asvca.
Knaccugmkaums
KBafpaTUYHbIX (DOPM.
MpvBefeHWe KBaApaTUYHOM
(hOpMbI K KAHOHNYECKOMY
Buay. Kputepuii CunbBecTpa.
3aKoH UHepumn. Mpasunno
Jekapra.

MpwvBeaeHvie ypaBHeHWUIA
KPWBbIX 1 NOBEPXHOCTEA
BTOPOro rnopsifka K
KaHOHWYECKOMY BUJY Ha
OCHOBE Teopun KBagpaTUUHbIX

thopm.

OnkK-4.2,YK
-3.1

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. Matpuupl 1 onpegenuTeni.

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

CuCcTeMbl IMHENHBIX OlnkK-4.2,YK
o 10 4 nccnefoBaHNA U peLleHus
YpaBHEHWUMN. -1.1 o
CUCTEM JIMHEHbIX
KomnneKcHble yncna “.
ypaBHEHWI;
B) YUMTCA HAXOANTb
pasnoxeHne BeKTOpa no
6asucy.
a) 13y4yaeT B3auMHOe
2. llnHeiHbIe onepauumn Hag, pacnosioXKeHne BEKTOPOB:
BEKTOpamu 1 1X CBOWCTBA. KO//IMHEeapHOCTb,
CKanspHoe, BEKTOpPHOE 1 OPTOro-Ha/IbHOCTb,

p p OnK-4.2,yK |°P .
CMeLLlaHHOe npousseaeHns 10 2 11 KOMM1aHap-HOCTb;
BEKTOPOB. ' 6) NPVMMEHSET MeTOAbI
Pa3noxeHue BeKkTopa no BEKTOPHOI anre6pbl K
6asucy. pe-LLUeHNI0 reOMETPUYECKNX

3ajau.
Jnpaktudeckasa egnmHnua: AHannuTruyeckasa reomeTpus
3. MoHsATHE 06 ypaBHEHNAX
NVHWIA 1 NOBEPXHOCTEN.
a) U3ydaeT MoHATME 06
Anrebpanyeckvie NIMHUA 1 o
YPaBHEHUAX IMHUIA 1
NoBepxXHOCTU. [NN0CKOCTb B o
MOBEPXHOCTENA.
npocTpaHcTBe. BEKTOPHOE,
Anrebpanyeckune MMHUA U
o0lLiee, HopmasnbHOe
noBepxHOCTU. [10CKOCTL B
ypaBHEHWS NIOCKOCTU.
npocTpaHcTBe. BekTopHOe,
B3anmHoe pacrnonoxxeHue
s o6Lee, HopMasibHOe
MN/IOCKOCTEWN.
ypaBHEHWS NAIOCKOCTY.
Mpsamas B NIOCKOCTU U B
B3anmHOe pacnonoxeHue
npocTpaHcTee. BekTopHoe o
aBHeHVE, NapamMeTpuyeckmne MNIOCKOCTEN.
yp » flap P OlMK-4.2,YK|6) nsyyaet npsmyo B
N KaHOHMYeCKne ypaBHEHUA 8 2
-3.1 M/IOCKOCTN U B

npsMbIX. B3avmHoe
pacrnonoxeHue NPAMBbIX,
NPsSIMbIX 1 MNOCKOCTEN.
PaccTosiHue OT TOYKM A0
NPAMOI Ha NIOCKOCTU 1 A0
M/IOCKOCTW B MPOCTPAHCTBE.
KpwvBble BTOPOro nopsaka.
KaHOHMYecKye ypaBHEHNA U
OCHOBHbIe CBOICTBA.
YpaBHEeHUs1 KpUBLIX 2-T0
nopsaaka B MNONAPHbIX
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. JInHeliHbIl onepaTop.
MaTtpuua nnHenHoro
npeobpasosaHus. 13MeHeHne
MaTpuLbl IMHENHOTO
npeobpas3oBaHMsA Npu 3aMeHe
6asunca. Co6CTBEHHbIE YnCna U
COOCTBEHHbIE BEKTOPbI
NHENHOro Npeobpas3oBaHus.
Matpuua n1HeiHoro
npeobpasoBaHus B 6asuce u3
COOCTBEHHBIX BEKTOPOB.
OnepaTop nNpocToit
CTPYKTYpPbI. Y CNOBWUSA NPOCTON
CTPYKTYpbI Oneparopa.
JInHeliHbIiA onepaTop B
€BK/IMA0BOM NPOCTPAHCTBe.
CamoconpsKeHHbIiA orepaTop.
CBolicTBa COBCTBEHHbIX YMCEN
1 COBCTBEHHBIX BEKTOPOB
CaMOCOMPSKEHHOIO
onepartopa. NpuseaeHve
MaTpuLLbl CaMOCOMPSXKEHHOIO
oneparopa K AvaroHa/ibHoMy
BUAY.

KBagpaTnyHble (hopMmbl.
MartpuyHas 3anuce.
Vi3smeHeHWe MaTpuLibl
KBagpaTU4HOW (hopMbl Npu
3aMeHe 6a3uca.
Knaccugmkaums
KBagpaTUYHbIX (DOPM.
MpuBeaeHVe KBaLPATUYHOM
(hOpMbl K KAHOHUYECKOMY
Buay. Kputepuii Cunbaectpa.
3aKoH nHepuun. MNpasunio
JekapTa.

MpvBeLeHWe ypaBHEHNI
KPWBbIX 1 NOBEPXHOCTEN
BTOPOro nopsfka K
KaHOHWMYeCKOMY BMAy Ha
OCHOBE TEOPUWN KBaAPaTUYHbIX

thopm.

OrnkK-4.2,YK
-3.1

a) 3HaKOMUTCS C TaKUMU
NOHATUMW, KaK NIMHENHbIN
oneparop. Matpuua
NHEHOro
npeobpasoBaHus.
V13meHeHne maTpuLbl
NIVHENHOro Npeo6pa3oBaHns
npv 3ameHe 6asmca.
Cob6CTBEHHbIe Yumcna n
COOCTBEHHbIE BEKTOPbI
NMHEHOro
npeobpasoBaHus. 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. MaTpuyHas 3anuce.
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

Ne Tembl 3aHATUN

dopmbl opraHmnsauun
3aHATUI

Copep>xaHue NpPaKTMYeCKoi NoaroToBKM

(Bnabl pabor)




1 MaTpuubl 1 onpesenuTenn. Mp BbINonHseT cnepytoLme suabl pabot: 1.
CucTeMbl NIMHEVHbIX YPaBHEHWIA. CocrasnieHne MaTpuL, U pacyeT OCHOBHbIX
KomnnekcHble yuncna 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 MoHsATME 06 ypaBHEHMSX IMHWIA 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
NI0CKOCTEN.

MpAmas B NAIOCKOCTU U B MPOCTPaHCTBeE.
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.

KpuBble BTOpOro nopsgka. KaHoHn4yeckume
ypaBHEHWS U OCHOBHbIE CBOMCTBA.
YpaBHeHNS KPUBbLIX 2-r0 Nopsaka B
NOJIAPHbLIX 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 |Prapegepar |OMK-4.2 |26 o

: CemeHKo T. V. JInHeliHas anrebpa [3neKTPOHHBIV pecypc] : 31eKTPOHHbIN y4e6HO-MeTOANYECKUI
komnnekc / T. . CemeHko, A. M. VBneBa ; HoBocKG. roc. TexH. yH-T. - HoBocnbupck, [2017]. - Pexxum
pocrtyna: http://elibrary.nstu.ru/source?bib_id=vtls000236178. - 3arn. ¢ akpaHa.

1OI'IK—4.2,yK—1. 36 6

2 |lMNoAarotoBKa K 3aHATUAM

: CemeHko T. W. JlnHeitHas anrebpa [ONeKTPOHHbIN pecypc] : 3NeKTPOHHbINA y4ebHO-MeTOAMYECKWIA
komnnekc / T. . CemeHko, A. M. VBneBa ; HoBocnG. roc. TexH. yH-T. - HoBocnbupck, [2017]. - Pexxum
poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000236178. - 3arn. ¢ akpaHa.

OrnK-4.2,YK-1. 2 0

3 | AononHuTenbHas yyebHas AesTelbHOCTb 1

: CemeHko T. U. JlnHeitHas anre6pa [ONeKTPOHHbIN pecypc] : 3NeKTPOHHbIN y4ebHO-MEeTOAMYECKWIA
komnnekc / T. W. CemeHko, A. M. ViBneBa ; HoBocu6. roc. TexH. yH-T. - HoBocubumpck, [2017]. - Pexxum
poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000236178. - 3arn. ¢ akpaHa.

OrnK-4.2,YK-1. 0 0

4 |lNoAroToBKa K aTTecTaLum 1,YK-3.1

: Meneea A. M. F0TOBMMCS K KOHTPO/bHOM paboTe : yuebHoe nocobue / A. M. Venesa, /1. B.
Kosanesckas, L. . YepHbIx ; HOBOCKG. roc. TexH. yH-T. - HoBocubmpck, 2015. - 172 c.. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000223023 CemeHko T. W. JInuHeiHas anrebpa [ONeKTPOHHbIN
pecypc] : 3NeKTPOHHbI y4ebHO-MeToAMYecKmin komnneke / T. U. Cemenko, A. M. MBneBa ; HoBocw6. roc.
TeXH. YH-T. - HoBocmbupck, [2017]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000236178.
- 3ar/. ¢ sKpaHa.




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
lEl,(:,‘FITe}'IbHOCTb |/|HCtJOpMaLI,I/IOHHO-KOMMyHl/IKaLI,VIOHHbIe TeXHONOrnn
VHhopmmpoBaHme MopTan HI'TY
KoHcynbTnpoBaHue e-mail
KoHTpo/nb Cpefia aneKTpoHHOro 06yyeHms HI'TY
Pa3meLLeHne yuebHbIX Mopran HITY
marepuanos

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
OueHvBaeMble BUbl JeATENbLHOCTY 00yyatoLmxcs a1 MakcrMasibHbIN 6ann

Cemectp: 1

Iloozomoeka k 3aHAMUAM: 0

Jexyusa: 10 20
IIpakmuueckue 3anamus: 10 20
PI3/Pegepam: 6 20

Ixzamen: 20 40

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

Tabnuua 4.2
dopwmbl
Kogabl P
< KOHTpONA
KOMIEeTeH MHANKaTOopbIl AOCTUXEHNA KOMMNETEHLNMN
Ll,VIVI Saupra 9K3ameH
Pr3/p
OMK-4 OlMK-4 2. ¥YMeeT NpUMEHSTb COBPEMEHHbIE NOAXO0AbI A1 NOMYYEHUSs, aHa/IM3a U BU3yasibHOro + +
NpeAcTaBeHNs Pe3yibTaToB IKCMEPUMEHTANTbHBIX U TEOPETUYECKUX UCCEL0BaHWI
YK-1 |¥YK-11. 3HaeT npuHumMnbl c6opa, 0T60pa 1 0606LLEHMS UH(DOPMALMN. + +
VK-3 YK-3 1. 3HaeT pa3/iMuHble NPUeMbl U CNOCO6bI COLMann3aLmMmn MIMYHOCTU U COLMATbHOTO + +
B3aMMO/eCTBIS.

®OH/ OLIEHOYHbIX CPEACTB MO AMCLMMIHE NPeACTaBNEH B NpunoXeH Ne 1 K paboyel
nporpamme.

5. Jlutepatypa
OcHoBHas nMTepaTypa




1. UBneBa A. M. OcHOBEI anreOpsl 1 aHATUTUYECKOIT reomeTprH : yaeOHuk / A. M. UBnesa, A. I'.
[Tunyc, A. B. Uexonanckux.- HoBocubupck, 2021.- 284, [1] c. : min..- Pexxum moctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000245124

2. UBnesa A. M. Jluneiinas anreOpa. AHaauTHUYECKasi reoMeTpus : [yueOHoe mocodue] / A. M.
Usnesa, 1. U. ITpunyukas, U. [{. Yeprsix ; HoBocu6. roc. TexH. yH-T. - HoBocuOupck, 2019. - 181,
[1] c. : mn.. - Pexxum goctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000241167

[lononHuTeNbHas ninTepaTypa
1. UneBa A. M. ['oToBHMCS K KOHTPOJIBHOM paboTe : yueOHOe mocooue / A. M. Usnesa, JI. B.
Kosanesckas, U. 1. Yepnsix ; HoBocuO. roc. TexH. yH-T. - HoBocuOupck, 2015. - 172 c.. - Pexxum
mocrtyma: http://elibrary nstu.ru/source?bib_1d=vtls000223023

NHTepHeT-pecypehl

1. Cepreit Bragumuposuu Cynorutatos : [caiit] // YouTube : Buneoxoctunr. — 2005— . — URL:
https://www.youtube.com/channel/UC_OhFRCCEfEKQcWhNwn_pxg/featured (nata oOpamenus:
09.03.2021).

6. MeToan4yeckoe 1 NporpaMmmHoe obecneyeHue, MHPOPMALMOHHbIE TEXHOI0M N

6.1 MeToauyeckoe obecrneyeHme

1. Ayaxunra M. I1. Opranuzamnus caMocToATeabHON paboThl cTyaeHToB HoBOCHOMpCKOTO
rOCY/IapCTBEHHOI0 TEXHUYECKOTO YHUBEPCHUTETA : yueOHO-MeToauueckoe mocodue / M. I1.
Hynxuna, }0. B. Hukutun ; HoBocu6. roc. TexH. yH-T.- HoBocubupck: U3a-so HI'TY, 2022.- 61,
[1] c. : Tabm.- TekcT : HemOCpeaACTBEHHBIH.- PexxnM goctyma:

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

2. Cemenko T. U. Jluneitnas anreOpa [ DI€KTPOHHBIN pecypc| : 3IeKTPOHHBII
yueOHO-MeTonuueckuii komruiekc / T. M. Cemenko, A. M. Hsnesa ; HoBocu6. roc. TexH. yH-T. -
Hosocubupck, [2017]. - Pexxum moctyna: http://elibrary.nstu.ru/source?bib 1d=vtls000236178. -
3ary. ¢ 9KkpaHa.

6.2 Cneumann3npoBaHHOe NporpamMmmHoe obecrneyeHme
1 Onepamnonnas cuctema Microsoft Windows
2 Ilaket oducHbix npunokeruii Microsoft Office

6.3 NHhopMaLyoHHble TEXHONOornm

Mpu ocyLLLECTBNEHNI 06pa30BaTeIbHOrO NPOLECCca MO AUCLMNIMHE MPUMEHSIOTCS 3N1EMEHTbI
[VCTaHLMOHHBIX 06Pa30BaTe/bHbIX TEXHOMOMA, a TAKXKe CUHXPOHHOFO U aCUHXPOHHOIO
B3aMO/IEICTBYS B 9/1EKTPOHHOI MHDOPMaLIMOHHO-06pasoBaTeNbHOl cpeabl HITY .

7. MaTepuranbHO-TeXHMYECKoe 06ecrieyeHmne

IMpe3eHTaLMOHHOe 060py0BaHMe

Ne HanmeHoBaHue Ha3HaueHue

1 |lNpe3eHTaLMOHHOE 060pYyOBaHME JeMoHCTprpoBaHme MaTepnana
(MynbTMMeLMa-NPOeKTOp, 3KPaH, KOMMbIOTep
419 yripaBneHuns)




®denepanbHOE TOCYAAPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHUE
BBICIIIETO 00Pa30BaHUS
«HoBocubupckuii rocy1apCcTBEHHBIN TEXHUUECKUN YHUBEPCUTET»

Kadenpa anreGpbr 1 MaTeMaTHIeCKON JTOTHKH

“YTBEPXIAIO”

JEKAH ®MA

K.T.H., norieHT M.E. Buns6eprep
(13 2 r.

OOH/I OLIEHOYHLIX CPE/ICTB

JUCLMIIAHBI

Jluneiinas ajareopa
Ob6pazoBarenbHas nporpamma: 15.03.04 ABromaTH3anus TEXHOIOTHUECKUX MPOLIECCOB U
IIPOU3BOJICTB, MPOPUIb: ABTOMATH3allMs TEXHOJIOIMUECKUX MTPOLIECCOB U MPOU3BOJICTB B
HeTera30BoM KOMILJIEKCE

Hosocubupck 2022



1. O0606meHnHas cTpyKTYypa (OHIA OLEHOYHBIX CPEACTB AMCUMILIUHBI

O06oOmenHass cTpykTypa (oHIa OIICHOYHBIX CPEACTB MO AUCHMIUIMHE JIuHelHas anreOpa
npencraBiena B Tabmuie. COBOKYIMHOCTh pPE3yJdbTaTOB OOYYCHHsI IO JUCHUIUIMHE COOTHECEHa C
YPOBHSIMU C(POPMUPOBAHHOCTH KOMIIETEHIIMH M COOTHECEHHBIMU C HMUMH HWHIUKAaTOpamMu. MHIMKATOpHI
JOCTH>KCHHS] KOMITIETEHIIMM U3MEPSIEMBI C TTIOMOILIbIO CPEJICTB TEKYIIEH U TPOMEKYTOUHOMN aTTECTalluu 10
aucuunanne Jlunelinas aiareopa.

Tab6muna

JTansbl OlleHKH pe3yJIbTATOB
00y4eHMsI U COOTHECEHHBIX C
HUMH HHAMKATOPOB
HOCTHKEHHMS KOMIIeTeHIIHH

Meponpusitus
Dopmupyemble Nuaukaropsl TERYyLIEro
- Tembi KOHTPOJIsI
KOMIEeTEeHII U KOMIeTeHIU i IpomexyToun
(KOHTpOJIbHAS
abora asl aTTecTanus
p . (3Kk3ameH,
KYPCOBOii 3auer)
NPOEKT,
PI'3(P),
pedepar u ap.)
OIIK-4  CnocobeHn|2. YMmeeT npumensts |Bektopel. Jluneitnbie oneparun Hap|PI'3, pazmensr 1-|Ok3amew,
MTPOBOJIUTH COBpEMEHHBIE BEKTOpaMH W WX cBoicTtBa. llomsTue|9 Bonpocsl  1-15,
M3MEPEHUSI H|TIOAXOOBI I JIMHEHHOTO TpocTpaHcTBa. JIMHEWHas 16, 32, 34,
HaAOJIIOEHUS B|MOJMy4YeHUs, aHAIN3a |3aBUCUMOCTh u JIMHEHHAs 35,43
chepe Y BU3YaIIbHOTO HE3aBHCUMOCTb BEKTOpOB. baszuc u
mpo(ecCHOHAIBHON |TPEeACTABICHHS Pa3MEepPHOCTH IMHEHHOTO TIPOCTPAHCTRA.
JESATENbHOCTH, pe3ynbTaTOB Cucrempl  koopauHaT. KoopauHaTbl
oOpabaTsiBaTh U |[3KCTIepUMEHTAITLHBIX [BeKTOpa. JIMHEHHbIe omepanuu  Haj
MIPEICTaBISTh 1 TEOPETUIECKIX BEKTOpaMH B KOOPIWUHATHOH (opme.
JKCIIEPUMEHTAIbHBIE | ICCIIeIOBAaHUN CkangpHOe TIPOU3BEJCHHE BEKTOPOB.
JIaHHBIC CBoiicTBa CKaJSIPHOTO TMPOU3BEACHUS.

BripaxkeHue cKaJIspHOTO MPOU3BEIEHUS
yepe3  KOOpAWHATHI  BEKTOPOB B
OpTOHOpMHpOBaHHOM 0Oasmce. [{nmmHa
BEKTOpa. YTON MEXIy BEKTOPaMHU.
YcioBue OpTOTOHATBFHOCTH BEKTOPOB.
Hampapnstomue KOCHHYCHI  BEKTOpa.
[poexuus BEKTOPA, CBOMCTBa
npoekuuil. BekropHoe mpousBeaeHue u
ero CBOiCTBa. BrIpaskeHHe BEKTOPHOTO
MPOM3BEICHUSI  4Yepe3  KOOPIWHATHI
BEKTOPOB B OPTOHOPMHPOBAHHOM
basuce. [lmomans mapaenorpaMma o
TPEYroJIbHUKA. VYcnosue
KOJUTMHEAPHOCTH BEKTOPOB. JIWHEitHbIE
omepany  HaJ BEKTOpaMH © WX
cBoiictBa.  CkamspHOe, BEKTOPHOE U
CMEILIAHHOE TPOU3BENICHUSI BEKTOPOB.

Pasnmoxxenue BekTopa 1o  0azucy.
JIvuHeHbI omneparop. Marpuia
JTUHEHHOTO peoOpa3oBaHUsL.
H3menenne MaTpPHUILBI JIMHEHHOTO

nmpeoOpa3oBaHusl NpH 3aMeHe Oasmca.
CoOCTBEHHBIE 4YHCJIa M COOCTBEHHBIC
BEKTOPHI JIMHEHHOTO MpeoOpa3oBaHusl.
Martpuna nuHEHOro npeoOpa3oBaHuUs
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B 0Oa3zmce M3 COOCTBEHHBIX BEKTOPOB.

OrmepaTop MIPOCTOM CTPYKTYPBHL.
Ycnous MIPOCTOM CTPYKTYPBI
omeparopa. JIMHEWHBIM omepatop B
€BKIINI0BOM IIPOCTPAHCTBE.
CamoconpspKeHHBIN orneparop.
CBolicTBa COOCTBEHHBIX 4YHCENl U
COOCTBEHHBIX BEKTOPOB
CaMOCOTIPSHKEHHOTO orepaTopa.
[TpuBenenue MaTpPUIIBI

CaMOCOTIPSHKEHHOTO omeparopa K
IuaroHansHOMY BHIy. KBampatumuHbie

(hopMBI. Matpuynas 3aIHCh.
W3MeHeHue MaTpuIlbl KBaJgpaTUIHON
hopMBI pu 3aMeHe basmca.

Knaccudpukanms KBagpaTUUHBIX (OPM.
[MpuBenenue KBaapaTUYHOW (GOPMBI K
KaHOHHYECKOMY  Buay.  Kpurepuii
CunbBectpa. 3akoH uHepuud. IIpaBuio
Hexapra. IlpuBeneHue  ypaBHEHHM
KPUBBIX M IIOBEPXHOCTEH BTOPOTO
NopsiiIKa K KAHOHWYECKOMY BHAY Ha
OCHOBE TEOPUH KBaJpaTHYHBIX (OPM.
JIunelHbIit OIepaTop. Martpuna
JTUHEHHOTO mpeoOpa3oBaHMsL.
WN3meHenne  MaTpuupl — JIMHEWHOIO
npeoOpa3oBaHus IMpH 3aMeHe Oazuca.
CoOcTBeHHBIE 4YMCIa U COOCTBEHHBIC
BEKTOPBl JIMHEHHOTrO MpeoOpa3oBaHMUsL.
Marpuna JHHEHHOTO MpeoOpa3oBaHUs
B 0a3uce M3 COOCTBEHHBIX BEKTOPOB.

Omneparop MIPOCTON CTPYKTYPBL
Yenosus POCTOMH CTPYKTYpBI
oneparopa. JIuHeilHBIH omneparop B
€BKJINZ0BOM MIPOCTPAHCTBE.
CaMocompsKeHHBIN OmepaTop.
CBoiicTBa COOCTBEHHBIX YHCENl U
COOCTBEHHBIX BEKTOPOB
CaMOCONPSKEHHOTO oreparopa.
IIpuBenenue MAaTpHUIIbI

CaMOCOIIPSAXXCHHOT'O oreparopa K
JAnaroHaJibHOMY BHUAOY. KBaI[paTI/I‘lHBIe

(hopMBI. Marpuunas 3aITHUCh.
W3meHeHne Marpulbl KBaApaTUYHOU
(hopMbI pu 3aMeHe Oazmuca.

Knaccudpukanms KBagpaTHUHBIX (OPM.
[MpuBenenue KBajpaTHYHOW (GOPMBI K
KaHOHMUYeckoMy  Buay.  Kpurepuit
CunbBectpa. 3akoH uHepuuu. [Ipasuio
Hekapra. [IpuBenenue ypaBHEHUN
KpUBBIX M IIOBEPXHOCTEH BTOPOIO
Mopsiika K KaHOHWYECKOMY BHJIY Ha
OCHOBE TEOPUHU KBaJIpaTUUHBIX (OPM.
Martpuusl u onpenenurend. CuCTeMBI
JUHEWHBIX ypaBHeHMH. KommiekcHble
YyHca. Martpunpl. Onepanuu  Haj
Mmatpunamu. OnpenenuTens MaTpuLbl U
ero cBoicrBa. OOparHas MaTpuna.
ITocTpoe-Hue  OOpaTHOH  MaTpHUBIL.




JlvuHeilHasT HE3aBUCUMOCTb CTpPOK H
CTONOIOB MaTpuliel. PaHr marpuusl.
Heunsmennocts panra npu
3JIEMEHTapHBIX peo0pa3oBaHUAX
MaTpulpbl. PaHT cTyneH4aTol MaTpULbL.
Brruncnenne  paHra  MaTpuLbl  C
noMoup0 anropurma l'aycca. Teopema
o ©Oasmcaom  mmHOpe. CHCTEMBI
TUHEWHbIX  ypaBHeHWH. (OCHOBHBIE
MOHATHSA M ompesieneHus. MaTpu4yHbIi
crioco6 pemenus. @opmynsl Kpamepa.
Merton I'aycca. COBMECTHOCTD CHCTEMBI
JMHEHHBIX alreOpanyecKux ypaBHEHHUH
(Teopema Kponekepa-Kanemnnm).
[lorsitTne 00 ypaBHEHWSX JHHHA U
MOBEPXHOCTEH. ANreOpandecKkue TMHAN
51 TIOBEPXHOCTH. ImockocTthb B
npoctpancTBe.  BextopHoe, olee,
HOPMaJIbHOE yPaBHEHUS] IUIOCKOCTH.
B3auMHOE pacmosioKeHHE IUIOCKOCTEM.
[Ipsmas B IJIOCKOCTH u B
npoctpancTBe. BekTtopHoe ypaBHEHUe,
napaMeTpuyecKkue ¢  KaHOHMYECKHE
YpaBHEHUSA MPSAMBIX. Bzaumuoe
pacroyioXeHue NPSAMBIX, OPAMBIX H
miockocteil. PacctossHUEe OT TOYKH JI0
MpsIMOM Ha TJIOCKOCTH M JI0 MJIOCKOCTH
B mpocTtpaHcTBe. KpuBbie BTOpOro
nopsinka. KaHoHndeckue ypaBHEHUS U
OCHOBHBIE CBOMCTBA. YpaBHeHus
KPUBBIX 2-TO TOpSAKAa B TIOJNAPHBIX
koopauHartax. [loHsTHe 00 ypaBHEHUIX

JIMHUU u MOBEPXHOCTEM.
AnrebOpandeckue JTUHUN u
MTOBEPXHOCTH. [TnockocTh B

mpocTpaHcTBe. BektopHoe, oOiee,
HOpPMaJIbHO€ ypaBHEHHS TIUIOCKOCTH.
BzanmHOe pacrionoxkeHne TUIOCKOCTEH.
[psimast B IUIOCKOCTH u B
mpocTpaHcTBe. BekTopHOE ypaBHEHHE,
nmapaMeTpUIecKne ¢  KaHOHHYCECKHE
ypaBHEHUS MPSMBIX. Bzaumnoe
pacIoJIOKEHUE TPSIMBIX, TPSAMBIX |
miockocteil. PaccTossHHE OT TOYKH JI0
MPSIMOM Ha TUIOCKOCTH U JO IJIOCKOCTH
B npoctpancTtBe. Kpusble BTOpOro
nmopsinka. KaHoHwdeckne ypaBHEHHS U
OCHOBHBIE CBOICTBA. VYpaBHeHus
KpUBBIX 2-TO TOpsAKa B MOJSIPHBIX
KoopauHatax. [loBEpXHOCTH BTOPOTO
nmopsinka. KanoHwdeckne ypaBHCHHS H
OCHOBHEIC CBOMCTBA. MeETOa CEUYCHUM.

IToBepxHOCTH BpaIllleHUS.
Humuaapuyeckue MTOBEPXHOCTH.
Komnyc.

YK-1 Criocoben
OCYIIECTBIISTH

MOWCK, KpUTHUECKUI
aHaIU3 U CHUHTE3

1. 3HaeT NPUHIMITBL
cbopa, orbopa u
00001IeHNns
nHpOpPMALIUH.

Bekrtopsl. JluneiHble omnepanuy Hajg
BEKTOpaMHU M HUX cBoiicTBa. [loHsiThe
JIMHEWHOro mnpocTtpaHcTBa. JInMHelHas
3aBUCUMOCTD u JIMHEHHas

PI'3,
10-13

pasnensl

DK3aMeH,
BOIPOCHI
16-24,
33, 36

1-15,
44-48,




nH(popMaIuy,
MPUMEHSTh
CUCTEMHBIN TOJXO0J
TUTS peleHus
MOCTaBJICHHBIX
3aja4

HE3aBUCUMOCTh BEKTOpoB. basuc u
pa3sMepHOCTb JIMHEHHOI0 IPOCTPaHCTBA.
Cucrempl koopauHaT. KoopauHaTsl
BekTOopa. JIMHEilHbIE oOmnepauuu Hax
BEKTOpaMH B KOOPOMHATHOH (opme.
CkanipHOE TIPOU3BEJCHUE BEKTOPOB.
CBolicTBa CKaJIIPHOTO NPOMU3BEACHUS.
BeipaxkeHue CKansgpHOTO MPOU3BENEHUS
yepe3  KOOpPAMHATbl  BEKTOPOB B
OPTOHOPMHPOBAaHHOM Oasuce. JnuHa
BEKTOpa. YTOJ MEXIy BEKTOpaMH.
VYcii0BHE OPTOTOHAIBHOCTH BEKTOPOB.
Hanpasnstonme KOCHHYCHI BEKTOpA.
[Ipoexuus BEKTOpA, CBOICTBa
npoekiuil. BekTopHoe npousBefieHue u
€ro cBOMCTBa. BrIpakeHue BEKTOPHOIrO
MPOU3BECHUS  Yepe3  KOOpAUHAThI
BEKTOPOB B OPTOHOPMHPOBAHHOM
6asuce. [lnomans mapamnenorpamma u
TPEYTroJIbHUKA. VYcnosue
KOJUIMHEAPHOCTH BEKTOPOB. JIuHElHbIe
omepauuy HajA BEKTOpaMH H  HX
cBoifctBa.  CkanspHOe, BEKTOPHOE U
CMEIIaHHOE MPOU3BEJICHHUS BEKTOPOB.
Pasnmoxxenne BekTopa 1o  6asucy.
Martpuel. Onepanui HaJi MaTpUIIAMU.
Ompenenurens  MaTpUIlBl H  €rO
CBOIICTBA. OO6patHas MaTpuIIa.
[loctpoeHne  oOpaTHOW  MaTPHIIBL
JIuHeliHasT HE3aBUCUMOCTH CTPOK U
CTONONOB MaTpulbl. PaHr marpuusl.
HeusmeHHOCTB panra npu
3JIEMEHTapHBIX peoOpa3oBaHUIX
MaTpulpl. PaHr CTynieH4aTol MaTpULbL.
Bbeluucnenne  paHra = MaTtpuumel  C
noMonisio aaropurMa ['aycca. Teopema
o ©OasucHom  wmuHOpe. Cucremsbl
JMUHEWHBIX  ypaBHeHUHl.  OCHOBHBIE
NOHATHS W OmpeleseHus. MaTpu4HbIi
cnioco0 pemrenus. @opmyner Kpamepa.
Merton I'aycca. COBMECTHOCTH CUCTEMBI
JMHEHHBIX ajNreOpanyecKux ypaBHEHHUH
(reopema Kponekepa-Kanemm).

VK-3 CriocobeH
OCYUIECTBIISITh
COLIAIbHOE
B3aNMOJICHCTBHE
peaTn30BhIBATh
CBOIO poJib B
KOMaHjie

n

1. 3HaeT pa3uIHbIC
MPHUEMBI M CIIOCOOBI
COIMAIN3AINT
JMYHOCTH U
COIMAIbHOTO
B3aUMOJICHCTBHS.

JIunelnbIil OIeparTop. Marpuna
JUHEHHOTO npeoOpa3oBaHMsL.
U3menenne  MaTpuupl — JIMHEHHOTO
mpeoOpa3oBaHusl NpH 3aMeHe Oaswmca.
CoOCTBEHHBIE YHCIIa W COOCTBEHHBIC
BEKTOPHI JIMHEHHOTO MpeoOpa3oBaHusL.
Marpuna JnuUHEHHOTO TNpeoOpa3oBaHMUs
B 0a3uce M3 COOCTBEHHBIX BEKTOPOB.
Onepatop IIPOCTOM CTPYKTYPBHIL.
YcaoBus MIPOCTOM CTPYKTYPBI
omeparopa. JIMHEWHBIM omepatop B
€BKIINZ0BOM IIPOCTPAHCTBE.
CamoconpspKeHHBIN oneparop.
CBoiicTBa COOCTBEHHBIX YHCENl U
COOCTBEHHBIX BEKTOPOB
CaMOCOTPSHKEHHOTO oreparopa.

PI'3, paznmemnsr 1-
13

DK3aMeH,
Bonpockl 25-31,
37-40
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[IpuBenenue MAaTPHUIIbI
CaMOCONIPSHKEHHOTO  omeparopa K
JIuaroHansHOMy Buny. KBamgpaTudnbie

(hOpMEL Marpuanaas 3aITUCh.
N3MeHeHne Matrpuilbl KBaJpaTHYHOU
(hopMBbI npu 3aMeHe Oasuca.

Knaccudpukanms KBagpaTUUHBIX (OPM.
[IpuBenenne kBampaTHuHON (DOPMBI K
KaHOHHYECKOMy  Buny.  Kpurepuii
CunbBectpa. 3akoH uHepiuu. [Ipasuio
Hekapra. IlpuBenenue  ypaBHEHH
KPUBBIX U IIOBEPXHOCTEH BTOPOIO
MopsJKa K KaHOHWYECKOMY BHIY Ha
OCHOBE TEOPHUM KBaJIpaTHYHBIX (OPM.
JIvuHeHbI omneparop. Marpuna
JIMHEHHOTO npeoOpazoBaHusl.
N3meHenne  MaTpuupl  JIMHEWHOIO
mpeoOpazoBaHusl TpH 3aMeHe Oasmca.
CoOcTBeHHBIE YHCIIa W COOCTBEHHBIE
BEKTOPHI JIMHEHHOTrO MpeoOpa3oBaHUsl.
Martpuiia JTUHEHHOTO MpeoOpazoBaHU
B 0a3nce W3 COOCTBEHHBIX BEKTOPOB.

Omneparop MIPOCTOM CTPYKTYPBHI.
Yenosus MIPOCTOMH CTPYKTYPBI
oneparopa. JIuHeilHBId omepaTrop B
€BKJINJ0BOM MPOCTPAHCTBE.
CamoconpspKeHHBIN omneparop.
CBoiicTBa COOCTBEHHBIX YHCENl U
COOCTBEHHBIX BEKTOPOB
CaMOCOTIPSKEHHOTO orepaTopa.
[IpuBenenue MaTpHIIbI

CaMOCOIIPSKEHHOTO oneparopa K
IMaroHaasHOMY BHay. KBampaTudaHbie

(hopMBI. Martpuunas 3aIuCh.
M3meHeHne MaTpUIbl KBaApaTUIHON
(hopMbI pu 3aMeHe Oazuca.

Knaccudukanms KBagpaTUUHBIX (OPM.
[IpuBenenue KBaapaTUYHOM (GOPMBI K
KaHOHHYECKOMY  Buny.  Kpurepuii
CunbBectpa. 3akoH umHepuuu. [IpaBuio
Hexkapra. [IpuBenenue ypaBHEHUM
KPUBBIX M TIOBEPXHOCTEH BTOPOro
MopsAKa K KAaHOHWYECKOMY BHIY Ha
OCHOBE TEOpPHH KBaJPAaTUYHBIX (HOpM.
[lonstie 00 ypaBHEHUSX JUHHHA H
MOBEPXHOCTEH. ANreOpandecKue JIMHAN
51 TIOBEPXHOCTH. ImockocTthb B
npoctpancTBe. BekropHoe, oOmee,
HOPMaJIbHOE YPaBHEHHUS IUIOCKOCTH.
B3auMHOe pacmnosioxeHHe IUIOCKOCTEM.
IIpsmas B IJIOCKOCTH 51 B
MIPOCTpaHCTBE. BekTopHOE ypaBHEHUE,
napaMeTpuyeckue M KaHOHMYECKHE
YpaBHEHHUS HPSIMBIX. B3aumnoe
pacrlojokKeHHe TMpSAMBIX, TNPAMBIX U
ockocTed. PaccTosiHME OT TOUYKH 110
IPSAMON Ha MJIOCKOCTH U JI0 INIOCKOCTH
B mpocTpaHcTBe. KpuBble BTOpOro
nopsaka. KaHonndeckue ypaBHEHUsS H
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OCHOBHbIE CBOICTBA. YpaBHeHUd
KPUBBIX 2-TO TIOpSAKAa B TOJSPHBIX
koopauHatax. [loHATHE 00 ypaBHEHUSAX

JIMHUN u MOBEPXHOCTEH.
Anrebpandeckue JTUHUT u
MTOBEPXHOCTH. [TnockocTh B

nmpocTpaHcTBe. BektopHoe, oOimee,
HOPMAJIbHOE YpPaBHEHHs IUIOCKOCTH.
BzaumHoe pacnoniokeHue II0CKOCTEM.
[Ipsmas B MJIOCKOCTH u B
pocTpaHCcTBe. BekTopHOE ypaBHEHHE,
apaMeTpUYecKue M  KaHOHHYECKHE
ypaBHEHUS MPSMBIX. B3aumuoe
pPaCIOIOKEHUE TMPSIMBIX, MPSMBIX U
IJIOCKOCTeH. PaccTosiHue OT TOYKM A0
MPSIMOM Ha TUIOCKOCTH U JO IJIOCKOCTH
B nmpocTtpaHcTtBe. Kpupble BTOpOro
nopsinka. KaHoHnuyeckue ypaBHEHHs U
OCHOBHBIE CBOICTBA. YpaBHeHUs
KpUBBIX 2-TO TOpsAKa B TOJSPHBIX
KoopauHatax. IloBepXHOCTH BTOPOro
nopsinka. KaHoHnueckue ypaBHEHHs U
OCHOBHBIE CBOMCTBa. MeETOJA CEYEHHUI.

[ToBepxHoCcTH BpAICHUS.
Hunuuapuyeckue MO-BEPXHOCTH.
Komnyc.

2. MeTtoauka oueHKH 3TanoB GOpMUPOBAHMS KOMIETEHIU 110 JHCIATINHE

Pesynbrarel oOyueHus MO AMCUHUILIMHE, COOTHECEHHBIE C YCTAaHOBIEHHBIMH B MpPOTpamMme
WHWKATOPaAMH JOCTH)KCHHSI KOMIICTCHIIMN TPOBEPSIOTCS TPU MPOBEICHUU MEPOIPHUATHH TEeKyIIeh
aTTecTanuu (KOHTPOJIs) B MPoIlecce N3yUeHUs JUCIHUILTNHBI, yKa3aHHBIX B Tabmuie pa3aena 1.

B 1 cemectpe o0s3aTenbHbIM 3TanoM TEKYLIEH aTTecTaluu SBJSIETCS pacueTHO-rpaduueckoe
3ananue (pabora) (PI'3(P)). TpebGoBanusi k BemonHenuto PI3(P), coctaB u mpaBuia OLICHKH
chopmynupoBansl B naciopte PI'3(P).

[TpoMexyTouHas arTecTanys MO JMCHMIJIMHE TPOBOIUTCS B 1 ceMecTpe - B (opMe dK3aMeHa,
KOTOPBIM HANpaBJieH HA OLEHKY C(HOPMUPOBAHHOCTH PE3YJIBTATOB OOYUEHHS IO JAUCIUIUIMHE,

COOTHECEHHBIX C YCTAHOBJIEHHBIMU B IIpOrpaMMe MHAUKaTopaMu JoctuxeHus: komnetenuuid OINK-4, VK-
1, YK-3 ¥ COOTHECEHHBIX C HUMH WHAUKATOPOB. (CM. TadmuIly pasznena 1).

DK3aMeH MPOBOJIUTCSA B MUCHbMEHHOM (hopMme 1o OuieTam, COAEepIKaIIuM JIBa BOMPOCA, KaXKIbIH U3
KOTOPBIX TpeOyeT pa3BEpHYTOr0 OTBETa C MOSICHEHHSIMH M OOOCHOBaHHMEM H3JIaraéMoro Marepuana.
buner ¢popmupyetcs u3 npuBenennoro B [lacmopre sk3aMeHa criucka BOMPOCOB, MO3BOJISIFONIUX OIICHUTH
pe3ynbTaThl 00y4eHHUs MO JUCIUIUIMHE (MOAYII0) OCTaBUTh HY)KHOE, COOTHECEHHBIC C YCTAaHOBIEHHBIMU
B MPOrpamMMe WHINKATOPAMHU JTOCTHKEHUS KOMIIETEHIIHIA.

OO61re npaBuiia BBICTABJICHHUS OLIEHOK TEKYIIEH M MPOMEXKYTOUHOM aTTeCTaliy 10 JAUCLUHUIUINHE
OTpeAeNATCs OaJIIbHO-PEUTUHIOBON CUCTEMOM, MPUBEACHHOMN B paboyeil mporpaMMme JUCIUTUINHEI.

Ha ocHoBanuu kpurepueB, NpUBEACHHBIX B I1. 3, OCYILECTBIISIETCS OLEHKA YPOBHEU JOCTUTHYTHIX
pe3ynbTaTOB OOYYCHHUS IO JUCIUIUIMHE, COOTHECEHHBIX C YCTAaHOBJICHHBIMH B TIPOTpaMMe WHIUKATOPaMHU
noctkeHus komrereHiuit OIMK-4, YK-1, YK-3, 3akpermieHHbIX 3a JUCIUTUTHHOM.

3. O0mas xapakTepucTHKA YPOBHell pe3yIbTaTOB 00yUYeHHs, COOTHECEHHBIX ¢ HHAUKATOPAMH
JAOCTH/KEHHS] KOMIIeTeHIUH

IpoaBunyrthiil. TeopeTuueckoe coAepkaHUE Kypca OCBOEHO MOJHOCThIO. CTyAeHT
JEMOHCTPUPYET CHCTEMAaTHYeCKOe M TIyOOKOe IMOHMMaHHEe Y4eOHOro MaTepualia M CIOCOOHOCTh K
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CaMOCTOSITEIbHOMY TIOTIOJIHEHUIO U OOHOBJICHHIO 3HAHMH B XOJ¢ JaibHEimeill yueOHOMl paboTel U
npodeccuoHabHON nesTenbHOCTH. ChHOpMUPOBaHBI HEOOXOAMMBIC HABBIKM MPAKTHYECKOW paboThl. Bee
yueOHbIe 3aJaHHs, TIPEAYCMOTPEHHBIEC IPOrPAMMOM 00yUEHHsI, BBITIOJHEHBI KaYeCTBEHHO, 0€3 3aMeYaHui.
Pe3ynpTarhl 00y4eHHs 1O AMCHUIUIMHE (MOJIYJI0), COOTHECEHHBIC C YCTAHOBIICHHBIMH B IIpOTpamMMe
UH/INKATOpaMH JOCTIDKCHHS KOMIIETCHIIMM, OIICHEHBl YHWCIOM 0ajuloB, BXOJIIMM B JHMAaIa3oH
MPOJIBUHYTOTO YPOBHSI.

BazoBblii. TeopeTnueckoe coaep)kaHHE Kypca OCBOGHO B o0O0bemMe, HEOOXOAMMOM s
JanpHenIen ydeObl W mpodecCHOHANbHOW  JeATEIbHOCTH. HaBBIKM NpakTHYECKOH pPabOThI
chopMupoBaHbl Ha 0a30BOM ypoBHE. Bce mpeaycMoTpeHHbBIe TporpaMMoii o0yueHus ydeOHbIe 3 aHus
BBIMIOJHEHBl C HEOOJBIIMMU IOTPEHIHOCTSAMU. Pe3ynbraTel 0O0y4YeHHs MO IUCHUIUIMHE (MOAYIIIO),
COOTHECEHHBIE C YCTAHOBJIEHHBIMHU B MpOrpaMMe MHIAMKATOPAMH JOCTHUKEHUS KOMIIETCHIIUM, OI[CHEHBI
YyHCIIOM 0ajlioB B mpezesiax 6a30BOro ypoBHsI.

IToporoselii. TeopeTnueckoe cojepkaHue Kypca OCBOGHO B 00beMe, HeOOXOAMMOM IJis
nanpHeimei yaeosl u npodeccHoHaIBHOM esTenbHOCTH. HekoTophle mpakTHyeckne HaBBIKH paboTHI C
chopmupoBaHbl C TnpoOenamMu. VYdueOHblE 3a7aHUsA, MPEIyCMOTPEHHbIE NPOrpaMMON 00ydeHus,
BBIMOJIHSUIMCH C OIIMOKaMM, WCIPABICHHBIMH IIOJI PYKOBOJACTBOM IIperojaBaTelns. Pe3ynbraTsl
00y4yeHHsI IO AUCLUILIMHE (MOAYII0), COOTHECEHHBIE C YCTAaHOBJIEHHBIMU B IIPOrpaMMe MHAWKATOpaMH
JOCTUKEHUS] KOMIIETEHLIMH, OLIEHEHbI YMCIIOM OaJlJIOB B IpE/eaxX MOPOroBOr0 YPOBHSL.

Hwu:xe moporosoro. Teopernyeckoe coiepkanue Kypca ocBoeHo (pparmeHnTapHo. Heobxomumbie
HABBIKM TPAKTHYECKOH paboThl CHOPMUPOBAHBI MHHHMAIbHO. bBONBIIMHCTBO y4eOHBIX 3aJaHMUIA,
IPEyCMOTPEHHBIX IPOrpaMMoi OOy4yeHHs, HE BbIIOJHEHBl. Pe3ynbTaTsl 0O0ydeHMs] IO AMCLHUILIMHE
(MOAyYI0), COOTHECEHHBIE C YCTAaHOBIEHHBIMU B MPOrpaMMe MHAMKATOPAMH JOCTHKEHHUS KOMIIETEHIIUH,
OLICHEHBI YMCJIOM 0aJUIOB, BXOSIIUX B AMANA30H HIXKE IOPOTOBOTO YPOBHS.



DenepabHOE OCYIaPCTBEHHOE O10KETHOE 00pa30BaTeIbHOE YUPEXKICHUE
BBICITIETO O0Opa30BaHUs
«HoBocuOupckuii rocy1apCTBEHHBINH TEXHUYECKUN YHUBEPCUTET

Kadenpa anreGpsr 1 MaTeMaTHYeCKOMN JIOTHKU

IMacnopr 3x3amMeHa

1o TucuuIuinHe «JIuHeiHas anredpay, 1 cemectp

1. Meroauka oueHKH

DK3aMeH MpPOBOJAUTCS B MUCbMEHHOW Qopme, mo Owneram. buier dopmupyercs mo
CIIelyIOLIEMY MTPaBUILy: IEPBbIA BOIPOC BIOMPAETCs U3 Inana3oHa BonpocoB 1-24, BTopoii Bonpoc
U3 IMana3oHa BOpocoB 25-48 (CucoK BOIPOCOB MPHUBECH HUXKE). TpeThuM 3a/1aHieM B OuyieTe
ABJISIETCA 3a/ada o JiroOoi Teme Kypca. B Xone sk3ameHa InpenojaBarenb BIIpaBe 3a/1aBaTh
CTYIICHTY JIOTIOJTHUTEJIbHBIE BOIIPOCHI U3 001Iero nepeyts (1. 4).

MdopMma sK3aMeHaIOHHOTO briteTa
HOBOCHBUPCKUI T'OCYJAPCTBEHHBII TEXHUYECKUI YHUBEPCUTET
PakynbTeT

Bbuaer Ne
K DK3aMeHy 1o aucnuruiine «JIuneiinas anrebpay»

1. Teopema o panre. Teopema Kponekepa-Kanemu.
2. CgoiicTBa n F€OMETPUYECKUIN CMBICT BEKTOPHOTO TPOU3BEACHUS.
3. PemnTh MaTpHUHOE YpaBHEHHE

/1 2 3 2 1 11 0 2 7
1 1 1]-X-(3 =1 0|=1|-1 3 11
1 3 6 0 0 1 2 2 3

YTBepxkaato: 3aB. kadenpoi noJpkHocTh, DO
(oamuce)
(mata)

2. Kpurtepuu oueHkun

OTBeT Ha HK3aMEHAIMOHHBINA OMJIET 3aCUMTHIBACTCS HA MPOJABUHYTOM YPOBHE, €CITH CTYACHT
IMPpOBOIUT CpaBHI/ITeJ'IBHI:Jﬁ KOMILJIEKCHEIN aHaJInu3 Martcpualia, BBIABIIACT HpO6J’IeMI)I, npeanaract
MCXAaHU3Mbl HUX PCIICHUA, MPCACTABIIACT KOJIUYCCTBCHHLIC XapaKTCPUCTUKU OIPCACICHHBIX
MIPOIIECCOB, MPUBOIUT KOHKPETHBIE MPUMEPHI, HE JOMYCKAeT OIMUOOK M CIOCOOEH 0O0OCHOBATH
BbIOOp Merona peuieHus 3agaud. COBOKYIHOCTb pe3yJNbTaTOB OOYYEHHs 10 JIUCLMIUIMHE U
COOTHECEHHBIX C HHMH WHAMKATOPOB JIOCTH)KCHUS KOMIICTCHIIMA HE COJACPKUT TPOOEIIOB.
YcTaHOBIIEHHBIE B TpoOrpaMMe KOMIIETEHIIMM C(QOpPMHUPOBaHBI B MOJHOM oObeme. OueHka
coctasisieT om 35 0o 40 bannos.

OTBeT Ha HK3aMEHAIIOHHBIN OMJIET 3aCYUTHIBACTCA Ha Ha30BOM YpPOBHE, €CIIH CTYICHT IPU
OTBETE Ha BOMPOCH (OPMYIIUPYET OCHOBHBIC MTOHATHS, IACT XapaKTEPUCTHKY IPOIIECCOB, SBJICHUH,
MMpOBOAUT aHaAJIU3 IMPUYHH, YCHOBHﬁ, CHOCOGCH NpCACTAaBUTh KOJMYCCTBCHHBIC U KaUCCTBCHHBLIC
XapaKTEPUCTHKH TIPOIIECCOB, HE [OMYCKAeT CYIIECTBEHHBIX OIIMOOK TPU PEUICHUU 3alayuu.



COBOKYITHOCTh pe3yJIbTaTOB OOYYEHHS IO JUCIUILUIMHE W COOTHECEHHBIX C HUMH HHIHKATOPOB
JOCTH>KEHUSI KOMIIETCHIIUI CONIEPKUT HECYIIECTBEHHBIE MTPOOENbl. Y CTAaHOBIECHHBIE B IPOTpaMMe
KOMITETeHIINH c(OpMHUPOBaHbI Ha 0a30BoM ypoBHE. O1ieHKa coCTaBisieT om 34 0o 27 6annos.

OTBeT Ha 3K3aMEHALMOHHBIN OMJIET 3aCUUTHIBACTCS HA MOPOTOBOM YPOBHE, €CIIU CTYJICHT IIPH
OTBETC Ha BOMPOCHI JACT OINpPEICIICHHEe OCHOBHBIX ITOHATHHA, MOXET IOKa3aTh MPUYUHHO-
CJICZICTBEHHBIC CBSI3U SIBJICHUW, NPU PELICHUHU 33Ja4M JIOIYCKAeT HENpPUHIUIHAIbHBIC OMIMOKH,
HampuMmep, BbIYHCIHTENbHBIC. COBOKYIMHOCTh pE3YJIbTATOB OOYUYEHHs] [0 JUCIHIUIMHE U
COOTHECEHHBIX C HUMH HMHIUKATOPOB JIOCTIDKEHHS KOMIICTCHLUH COACPKUT MPOOEIIHI.
YcTaHOBIICHHBIE B MPOTrpamMMe KOMIETCHIIMH C(HOPMHPOBAHBI Ha MOPOTOBOM ypoBHe. OleHka
cocrtaBisieT om 26 0o 20 b6annos.

OTBeT Ha PK3aMEHAIIOHHBIN OMJIET CYMTACTCS HEYA0BJIETBOPUTEIbHBIM (HUKE TOPOTOBOTO
YPOBHS1), €CIIM CTYIEHT IPHU OTBETE Ha BOMPOCHI HE JACT ONMpENeNICHUH OCHOBHBIX TOHSTHM, HE
CIOCOOCH TMOKa3aTh NMPUYNHHO-CIICACTBEHHBIC CBSI3U SIBIICHUM, TIPU PEIICHUH 3aJla4d JIOIYCKaeT
NpUHIUNHAIbHBIE OIHOKH. COBOKYITHOCTh PE3yJIbTaTOB OOYUEHHS MO JUCIHILIMHE (MOIYJIO) U
COOTHECEHHBIX C HUMHU HWHIMKATOPOB JOCTH)KECHUS KOMIICTCHIIUI COJCPKHUT CYIICCTBEHHbBIC
npoOenbl. YCTaHOBIIEHHBIE B MPOTrpaMMe KOMIETEHIMH He chopmupoBaHbl. OIEHKa COCTaBISAET
menee 20 bannos.

3. IIxaJua oueHkHn

OK3aMeH CUMTAeTCs CIaHHBIM, €CIIM CyMMa 0aslIoB 10 BCEM 3aJlaHusIM OuJieTa COCTaBIIseT OT
20 no 40 6amioB BrmouuTenbHO. Cymma mMeHee 20 0ayuioB MpPU3HAETCS HEYJOBIETBOPUTEIbHBIM
PE3yJIbTATOM MPOMEXKYTOUYHON aTTECTAIMH 110 TUCLIUILIIHE.

B o01ieil orieHke mo AUCHUIUIMHE SK3aMEHAIMOHHBIE OalyIbl YYUTHIBAIOTCA B COOTBETCTBUU
C TIpaBUJIaMH OAJITLHO-PEUTUHTOBOM CHUCTEMBI, ycTaHOBIeHHBIMU B HI'TVY.

4. Bonpockl K 5K3aMeHy 110 JucHUILInHe «JIuHelinas anrebpa»

1. Iousarue mois. Yucnosrie moasa O, K, C. Koneunxsie mos.

2. Ilone KOMIUIEKCHBIX uuceld. Moaynb M apryMeHT KOMIUIEKCHOro uucia. DopMbl 3amucH
KOMIUIEKCHBIX uucen. Popmyna Myaspa. HaxoxneHne KOpHEH H-M CTENEHUM KOMIUIEKCHOTO
qHCIa.

3. Ionsatue xomeia. Kombio mHOTOwWIeHOB Haja moieM. Teopema be3y. OcHoBHas Teopema

anreOpsl. Pa3nokeHre MHOTO4YIeHOB Ha MHOXHUTenu B moje K. HaxoxxaeHue 1enbix KOopHen

MHOTOWICHA.

Anre6pa matpuil. Konbiio MaTpuIl HaJ1 MOJIEM.

Onpenenurens 00paTUMOCTH MaTpuIlbl. CBOMCTBA ONpeeIUTENEH.

OOpatHas maTpuiia. MeToabl HaX0XKJIeHUSI 00PaTHON MAaTPUIIBL.

Panr matpuiel. MeToabl HAX0XKIAECHUS paHra MATPHUILIBI.

[TpoctpancTtBo apudmeTnueckux BeKTOpoB. Kputepuil JTHMHEHHON 3aBUCHUMOCTH CHCTEMBI

apudmernueckux BeKTopoB. Teopema o 0azucHoM MuHope. Kpurepuil muHelHOM 3aBHCUMOCTH

CTPOK (CTONOIIOB) KBaJPaTHOW MaTPHIIBL.

9. PenieHre HEBBIPOXKJICHHBIX CHCTEM JIMHEWHBIX ypaBHEHWH MeTojqoM Kpamepa, metomom
Kopnana-I'aycca u ¢ momorsto 00paTHOM MaTPHIIBL.

N Ok

10. Teopema Kponekepa-Kanemmn. HaxoxxneHue oOmero pemieHdus CHCTEMBI JIMHEHHBIX
YpaBHEHUM.
11. IIpuBeneHHas cucreMa JIUMHEHHBIX ypaBHeHUM. (DyHIaMeHTanbHas CUCTEMa pPELICHHUU

(¢.c.p.). Teopema o cBsI3u OOLIETO pELICHUS CHUCTEMBl JIMHEHHBIX ypaBHEHHH M ¢.C.p.
MIPUBEACHHON CUCTEMBI.

12. I'eomeTpryeckoe BEKTOPHOE MPOCTPAHCTBO. ba3uc B mpocTpaHCTBE, Ha IUIOCKOCTH U Ha
MPSMOM.

13. HexaproBa cucreMa koopaunar, IIJICK. JlnuHa BekTopa. PaccTosHue Mexay TOUKamH.
Oprt BekTopa. [Tpoekuus. Hanpapisitonye KOCUHYCHI.

14. CkansipHOE NPOM3BENCHHE: OIPEACIECHUE, CBOMCTBA, BBIPA)KEHHE B JIEKAPTOBBIX KO-
OpAMHATaX, HaXOKACHUE YIJla MEXy BEKTOpaMH, HAXOXACHUE NpoeKuun. OU3nuecKuil cMbIC
CKaJISIPHOTO IIPOU3BEICHUS.

15. BekropHoe mnpousBeneHue: ONpeeNeHne, CBOICTBA, BbIpa)KEHHWE B JEKapTOBBIX KO-



OopauHAaTax, PU3NYECKUN CMBICI.

16. CMelmiaHHOE TPOU3BEACHME: OIPENEICHHE, CBOMCTBA, BBIPAXKEHHE B JIEKapTOBBIX
KOOpJMHATAaX.

17. VYpaBHeHus NpsAMO Ha IUIOCKOCTH (0OIlee ypaBHEHHE, NapaMEeTPUYECKHE YpaBHEHUS,
KaHOHUYECKOEe ypaBHEHHE, YpaBHEHUE B OTPE3Kax).

18. YpaBHeHUE NPSIMOI Ha. TUIOCKOCTH C YIIOBBIM KoddduimrentoM. HopmansHoe ypaBHEeHUE
npsiMoii. B3anmuoe pacrnonokenue npsMbix. Haxoxaenue yria Mexay npsMbIMU.

19. VYpaBHEHHUs INIOCKOCTU B IIPOCTPAHCTBE. B3auMHOE pacIiooKeHHE IIIOCKOCTEN.

20. VYpaBHeHUsI TpsIMOW B MPOCTpAaHCTBE. B3anmmHOE pacnoyiokeHue MNPSMBIX, MPSAMON U
IJIOCKOCTH.

21. JIuHeitHple MpPOCTpaHCTBA: OoNpeaeaeHue U npumepsl. Kpurepuii TMHEHHON 3aBUCUMOCTH
BEKTOPOB.

22. bazuc. [Ipumepsl 6a3ucoB. Koopaunarel Bektopa. CBOHCTBa KOOPAMHATHBIX CTOJIOIIOB.

23. Teopema o uymcne Oa3MCHBIX BEKTOPOB. PaHr cuctempl BeKTOpoB. Teopema o panre

KOHEYHOW CHUCTEMBI YHCJIOBBIX BEKTOPOB. Pa3MmepHOCTh mpocTtpaHcTBa. KOHEUHOMEpHBIE WU
0ECKOHEYHOMEPHBIE MPOCTPaHCTBa. Teopema o JOMOIHEHHN CUCTEMbI BEKTOPOB 110 Oa3uca.

24. 3amena 0a3zuca. Marpuua nepexona. I[Ipeo6pazoBaHue KOOpJMHAT BEKTOpAa IMpPU CMEHE
Oasuca.

25. N3omophu3mM  JIuHEHHBIX TpoCcTpaHCTB. Teopema 00 u3oMOppuU3ME JTHMHEHHBIX
IIPOCTPAHCTB.

26. JluHeliHOEe MOANIPOCTPAHCTBO: ompexaeneHue u mnpumepbl. CyMMa u mepeceyeHue
MOJIMPOCTPAHCTB: OIPEJIEIEHNE U CBSA3b pazMepHocTeil. [Ipsmas cyMMa noAnpocTpaHCTB.

217. [ToHATHe JAMHEHHOrO MOANPOCTPAHCTBA M JHMHEHHOro MHoroo6pasus. IIpumepsl
MHOT000pa3uii.

28. JluneliHble onepaTopsl: orpeeneHue U npumepsl. [IpocTpaHcTBO TMHEHHBIX ONIEPATOPOB.

29. IIpou3BeneHne JIMHEWHBIX ONEPATOPOB: ONpEIEICHUE W CBOWcTBA. KpuTepuum HEBbI-
POXKIEHHOCTH JINHEHHOT'O OIIEPATOPA.

30. Snpo, oOpas, panr u nedekT nuHeHoro onepartopa. CBsi3b panra u nedexra.

31. Marpuna nuHeiiHoro omeparopa. Teopema 0 KoopAMHaTax oOpa3a BeKTOpa IpHU
JUHEHHOM IpeoOpa3oBaHUN.

32. Teopema 06 n3zomopdusme anredpsl TMHEHHBIX OMEPATOPOB U AIreOpbl MATPHIL.

33. CBs13b MEXIy MaTpHUIIAMU JIMHEHHOTO ollepaTopa B pa3HbIX 0a3ucax.

34. XapakTepuCTUUECKU MHOTOYJIEH U €r0 HHBAPUAHTBHI.

35. CoOcTBeHHBIE uncia U COOCTBEHHBIE BEKTOPHI JMHEHHOTO OrepaTopa: OINpeesieHHe U
OTBICKaHUE.

36. Teopema o aMaroHaapHOM MaTpulle JUHEHHOro omepartopa. OtbickaHue 0a3uca, B
KOTOPOM MaTpHIla OIEpaTopa AUArOHAIbHA.

37. EBximmnoBo mnpoctpancrBo. HepaBenctBo Komm-bynsikoBckoro. JlnnHa BekTOopa B
€BKJINJI0OBOM IIPOCTPAHCTBE: ONPEAEIEHUE U CBOMCTBA.

38. Yron Mexay BeKTOpaMH B €BKJIHJIOBOM TMpocTpaHcTBe. Martpuma ['pama. Opto-
HOPMHPOBAHHBIN Oa3uc.

39. CkanspHoe TpOU3BEJEHHE, /JIMHA BEKTOpa U KOOPJAMHATHI BEKTOpa B OPTOHOP-
MHUpOBaHHUEM Oazuce.

40. Meron oproronanuzanuu [lImuara.

41. Teopema 06 n3oMoppu3Me eBKINOBBIX IPOCTPAHCTB.

42. OpTOoroHanbHble JUHEHHBIE ONTEPATOPbl U MaTPHUIIBI.

43. Cummerpuueckre JHHEHHbIE omepaTtopbl M MaTpuilbl. COOCTBEHHBIE YHCIa M COOCT-
BEHHBIE BEKTOPbI CAMMETPUYECKOTO ONIEPATOpa.

44, KBanpatuunsie ¢GopMbl U IPUBEICHHE X K KAHOHUYECKOMY BULY.

45. KpuBsle BTOporo nopsjaka v npuBeJIeHUE UX YPaBHEHUN K KAHOHUYECKOMY BUJLY.

46. Onnunc (KaHOHUYECKOE YpaBHEHME, TapaMETPbl U CBOMCTBA).

47. ['unepOona u nmapadosa (KaHOHUYECKUE YpaBHEHUS, TapaMEeTPhl U CBOMCTBA).

48.  IloBepXxHOCTH BTOPOTO HOPSIJIKA.



DenepanbHOE FOCYJApCTBEHHOE OI0PKETHOE 00pa30BaTEIbHOE
YUPEKIESHUEBBICIIETO 00pa30BaHMUs
«HoBocuOupckuii rocy1apCTBEHHBINH TEXHUYECKUN YHUBEPCUTET
Kadenpa anredpsr 1 MaTeMaTHUECKOH JIOTUKU

IHacoopr
Pac4YeTHO-TPa(PUYECKOro 3aJaHUA

1o IucuuIuinHe «JIuHeiHas anredpay, 1 cemecTp

1. MeToauka oneHKH

Breinmonnenue pacderHo-rpaduueckoro 3amanus (pabotel) (nmanee - PI'3(P)) sBusiercs
dopMoil Tekyuieil arrecrauuu (KOHTpOJI) O JIUCLUIUIMHE, IPEIyCMOTPEHHON Yy4eOHBIM
IUTAHOM.

B pamkax pacdeTrHO-TpadMUecKoro 3afaHus IO JUCHUIUIMHE CTYICHTHI JOJDKHBI
pemuTh 13 3a7a4 Ha pa3IUYHbIE TEMbI BCETO Kypca.

[Ipu BBIIONTHEHNH PACYETHO-TPAUIECKOTO 3a1aHHsI CTYACHTHI JOJDKHBI U3YYUTh BECh
TEOPETUYECKHUI MaTeprall Kypca U IPUMEHUTH €ro MPU PeLICHUN MPAaKTUYECKUX 3a/]1a4.

[IpenonaBaTens OCYIIECTBISET PYKOBOACTBO IO BBIIOJHEHHWIO 3aJjaHUs, OKa3bIBAET
KOHCYJIbTAllMOHHYIO MIOMOIIb U TpuHKUMaeT otdet 1o PI'3(P).

2. Kpurtepun oueHkH pe3yJibTATOB 00y4YeHHsl, COOTHECEHHbIX C YPOBHSIMH OCBOCHUS
HHIMKATOPOB JOCTHKEHHs] KOMIIeTeH M

OO6mme mpaBwiIa BBICTABJICHHUS OIIEHOK TEKYIIEH aTTECTAllMy OMPENeNstoTCs OaJlTbHO-
PEUTUHIOBOM CUCTEMOM, YCTAaHOBIIEHHOM JIOKaJIbHBIM akToM HI'TVY.

OuenuBaemble no3vimu: OTAETHHO OLIEHUBAETCS KaXK10€ 3a/IaHHE.

3amaun 1, 2, 3, 4,5, 7, 8, 9, 10 onenusarorcs B 1 Gaswn, ecu 3amanue perieHo BepHo u B 0
0aJIIoB,eCIIM 3a/JaHKE PELIEHO HE BEPHO.

3anaun 6 u 11 onenuBarorcst B O GasioB, eciM MyHKTHL, a) U 0) pelleHbl HeBepHO, B 1 Oa,
SCIMITYHKT, a) FJTH 0) pellieH BepHO 1 B 2 6ayuia, eciti 00a ITyHKTA PEIIeHBI BEPHO.

3amava 12 onennBarorcst B 0 0aUIoB, €CIH IYHKTHI, a), 0) M B) pEIIeHBI HEBEPHO, B 1 Oai,
€CTIV ITyHKT, a) WK 0) WM B) PEIIeH BEpHO, B 2 Oasuia, €CIM pelieHbl BEPHO JIBa ITyHKTA 3a/a491 U B
3 Oaita,eciiy Bce MyHKTHI PEIIeHbI BEPHO.

3anmaua 13 ouenuBatorcs B 0 OansioB, eciy Bce MYHKTHI pelleHbl HEBEPHO, jaaiee B 1
0aJ1 OIEHMBACTCS KaXK[IbI BEPHO PEIICHHBIN MyHKT 337a4l. MaKCUMABHO KOJIMYECTBO OalioB 3a
3aauy — 30auia.

PI'3(P) cumtaercsi BBINOJIHEHHOH HA MPOABHHYTOM YPOBHE, €CIM BCE HEOOXOAUMBIE
pacueTsl IPOU3BENIEHBI CaMOCTOSTENIbHO U 0e3 ommOok; Bce paznensl PI'3(P) BeimonHeHb
NpPaBUIBHO U B MOJIHOM o0beMme; paboTa oopMieHa B COOTBETCTBHM C TPEOOBaHMSIMHU; CIaHA
NpenoIaBaTell0 B yKa3aHHBIE CPOKM W HE BO3Bpallajiach Ui JAOPAaOOTKH; JaHBI MOJHBIE W
Pa3BCPHYTHIC BBIBOABI W PCKOMCHAAIIMHW, HA 3allUTC CTYACHTOM HOaHbl YBCPCHHBLIC U
apryMeHTHpOBaHHbIE OTBEThl. COBOKYIMHOCTh 3allJIaHUPOBAHHBIX PE3YJIbTATOB M COOTHECEHHBIX
C HUMHU HMHAUKATOPOB JOCTHIKEHHUS KOMIICTCHIIMHA HE COJEPKUT MPOOeNoB. 3aKpeIuieHHbIe 3a
PI'3(P) xommerenmuu copMupoBaHbl Ha MPOABUHYTOM ypoBHE. OnieHka cocrtasisger om 20 do
17 6annos.



PI'3(P) cunTaercs BHINOIHEHHOW HA §a30BOM YpOBHE, €CJIM BCE HEOOXOAUMBIEC pacueThl
MIPOU3BENICHBI CAMOCTOSTENIHHO U 0€3 CYIIeCTBEeHHbIX OINO0K; Bce pasnensl PI'3(P) BeimoaHeHbI
MPAaBUIILHO, HO €CTh 3aMEYaHUs K TIOJHOTE MpeIocTaBieHus nadopmanuu; padbora ohopmieHa B
COOTBETCTBUU C TpeOOBAHMSIMH; CllaHA MPENOAAaBaTENI0 B YKa3aHHbIE CPOKM U OIHOKPATHO
BO3BpallajiaCh CTYJAEHTY JAJs HE3HAYUTEIbHOH IOpabOTKH; B 3aKIIOUEHHH JaHbl BBHIBOJBI U
PEKOMEH/IallMK; Ha 3alIUTe CTYIEHTOM JOIMYIIeHbl HeMPUHIUIHANbHbIE OITMOKH. COBOKYITHOCTD
3aIlJJAHUPOBAHHBIX  PE3yJbTAaTOB M COOTHECEHHBIX C HHUMHU HHAMKATOPOB JOCTHIKEHHS
KOMITETCHIIMM COJIEPKUT HECYyIIeCTBEHHBIC Mpodenbl. 3akperieHHble 3a PI'3(P) kommerenmmmn
chopMupoBanbl Ha 6a30BoM ypoBHe. Orierka cocrasisier om 16 oo 13 6annos.

PI'3(P) cumTaeTcsi BBINOJHEHHOW Ha MOPOTOBOM YpPOBHE, €CIIM BCE HEOOXOIUMBIC
pacyeTbl TPOM3BEACHBI CAMOCTOSITEIBHO, HO C OMMOKaMH, YacTb M3 KOTOPBIX HOCHT
MPUHLIMIIHATIBHBIA XapaKTep; €CTh 3aMEYaHUs K MOJHOTE MpelocTaBieHus nudopmanuu; padbora
opopmiIeHa B COOTBETCTBUU C TpeOOBaHUSAMM; CIaHa IPENOAABATEN0, HO HEOAHOKPATHO
BO3Bpallajnach CTYACHTY Ui JOpaOOTKH; B 3aKIIOYCHHUH JITaHBI KpaTKKUe BbIBOABI; 3amuta PI'3(P)
BBI3bIBAET y CTYJEHTa cepbe3Hble 3aTpyAHEeHHs. COBOKYIHOCTb 3aIlNIAHUPOBAHHBIX PE3YJIbTaTOB
U COOTHECEHHBIX C HHUMH HHJIUKATOPOB JOCTH)KEHUS KOMIETCHIIMHA COJIEPKUT CYLIECTBEHHBIC
npobensl. 3akperuienHsle 3a PI'3(P) kommereHmmu cpopMupoBaHBI HAa IOPOTOBOM YpPOBHE.
Orenka coctasisieT om 13 0o 10 6annos.

PI'3(P) cuutaercs He BBINOJHEHHOH (HUXE IOPOrOBOTO YPOBHS), €CIM PacyUeThl
MPOU3BENCHbl C CEpPhe3HBIMH OIMIMOKAMM; €CTh 3aMEUYaHHs K TIOJHOTE IMPEeI0CTaBICHUS
uHpopmanun u odpopmienuto; PI'3(P) Oputa cmana mnpenojaBareno, HO HEOAHOKPATHO
BO3Bpallajiach CTYACHTY AJi1 JOpaOOTKU, YTO HE MPUBEJIO K yiydlleHuto ee kayecta; PI'3(P) ne
JOIYIIIEHA JI0 3aIIUTHI, YTO CBHJETEILCTBYET O HEYAOBJIECTBOPUTEIHLHOM YPOBHE OCTUTHYTBHIX
CTYAEHTOM pe3ynbTaToB. COBOKYIMHOCTb 3aIlJIAHUPOBAHHBIX PE3YJIbTaTOB M COOTHECEHHBIX C
HUMH WHIWKATOPOB JOCTIIKEHHSI KOMIIETEHIIM COIECPKUT MHOXKECTBEHHBIE CYIECTBEHHBIC
npo6ensl. 3akpersieHHble 3a PI'3(P) xommereHunn He cdopmupoBanbl. OIeHKa COCTaBiseT
meHee 10 Gamos.

3. IIkajaa oueHku

B o6meit onenke mo nucruruinae 6amnbl 3a PI'3(P) yuuThIiBaloTCS B COOTBETCTBHH C
npaBWiaMud  OaJsIbHO-PEUTUHIOBOM  CHUCTEMBI, NpPHUBEIECHHBIMM B pabouedl mporpamme
JUCLUTUINHBI.

PI'3(P) xak ¢opma Tekymieid arrecTaluu (KOHTPOJS) IO JUCHUIUIMHE CUYUTAETCS
YCIIEIIHO BBHIMOJIHEHHOM, €M cyMMa MOJyYeHHBIX OAJIOB IO BCEM €ro 3aJlaHusIM COCTaBIISET OT
20 o 10 6aoB BKIFOUMTEITEHO.



4. Ilpumep Bapuanta PI'3

BAPUAHT 1

Sazaua 1. Janer koopaunarst sepumn mupavuant Ay Az AzAy. Cpeacersamm BeKTOpHOI aureOpbl Haiitn yrod
sexy peopamu Ay Ao n Ap Ay, womais rpasn Ay As Az, npoekiuio Bektopa AjpAz Ha Bektop A Ay, obbem
HHPAME I

A1(8.6.4), A2(10,5,5), A3(5.6,8), A4(8,10,7)

Sajaqa 2. Ha npsivoii 22+y+11 = 0 HaliTi TOUKY, DPAaBHOYIAJIEHHYIO 01 JABYX 3aaHibix Tovek A(1, 1) n B(3,0).
Bajsaua 3. CocTaBUTE YPABHEHHE INIOCKOCTH, HPOXOSIel depes npsamMyo (o) u Touky A.

(a)x—S_y+4_z+1
& 2 17

A(4,2,-1)

Bajaua 4. Haftru rouky M, conyerpuunyio rouke M oTHOCHTeIBHO HpsiMOii:

-0,5 w+1,5 =z2-1,5
1(1.92.° == =t
M(1,2.3), = = =
1 -2 1 1 -1 22 4 2
2 -1 -1
) -1 - :
d-|&= w2 Sloplads flieds 1 gl
1 7T -5 —5 5 111 0 0 1 1 2
3 -1 -2 1 -1 001 -1 B -1
2 2 1
3 4 1 2 -2 1
B:( ).F=( ),G= -1 1 .Y:( ).Z: =1
1 -1 0; 1. 2 0 1 0 0
Bagaua 5. Peumrs cncremy BX =Y meromom Kpamepa u cucremy CX = Z ¢ moMompio o0paTHO MATPHIIEL

3agaua 6. a) Hatirn rank A, rank (GBF), rank (ZK7T).

6) IIpoBepHTh Ha COBMECTHMOCTE cucteMy AX = K.
3axaua 7. Pemwrs merojgom Tayeea cueremy DX = K.

Baaaua 8. dann Bekropn ay,as, a3, d: ay = (—2,1,1), as = (0,3,3), az = (2.0,-2), d = (2.4,0).
[Mokazarn, 910 BEKTOPHE @), s, az 0bpasyior 6asuc. Pasaoxnrs sextop d no stomy 6asucy.

Bajaua 9. Haitrn pasmepsocts i 6a3uc jmHelHON 06010MK1 BeKTOpoB: a; = (1.2.3), ay = (2,3,4), ag = (3.2.3).
ay =(1,1,1).

Saaaua 10. Haiirn pasmepnocts n 6a3nc 101pocTpancTsa. pemennii Oanopoioil CHCTEMbL AHHEIHLIX Y PABHe-
Huit RX = (0.

3 2 11 2
R=|32 -210
3 2 16 1 6

Bajaaua 11 a) JluseltHoe npeobpaszsoBaHiie ecTh CHMMETPHS BEKTOPA OTHOCHTEIBHO ILIOCKoeTH 20z, a 3aTeM CxKa-
e no ocu Oy e apa pasa. Haiitu maTpuny jmmeiinoro mpeoGpasopanms.

6) Jluneiinoe npeodpaszopanne 3anano marpuneii A. BoisiCHITD reOMeTPHHECKHil CMBICI 9TOTO JIMHERHOro npe-
obpazoBaHus.

1 0 0
A={0 % 1
off

Bajaua 12. Jlureitnoe npeobpaszoranie 3ajano Marpineit ® g 6aznce eg = (1.0,0), ey = (0.1,0), e5 = (0,0,1).

27 3 2
P=| a 2 7y
2 2 3

a) [logobpars napamerpst a, 3,7 tak, 4rodot marpuna € Onua cuvmerpuynoii. Haitrn cobersennie uncaa u
COOCTRENNLIE BEKTOPHI JIHHCHHOIO 1PeodpasoRanits. ,

0) Haitrn marpuiy sneiinoro npeobpaszosains B Dasnce u3 coDCTBENNBIX BEKTOPOB H B 0a3nce €; = €] — ey +e3,
c'.’_, = —e) + €3 — 2e3, t:._; = —e) + 2e +e3.

B) [lo Marpuie ® cocraButh KBaJIpaTniady o (HopMy OT nepeMeHHbIX &, ¥, 2. Halltn KaHOHH'TecKu it BHJ| KBajipa-
THUHON POPMBL M YCTAHOBITE, SIBJIAETCS JIT OHA HOJOKHTEILHO olpejie/ieHHoi. OTReT HOSCHHTS.

Bagaqa 13. Jansl ypapHenns KpUBLIX BTOPOro HOPSUIKA B CHCTeMe Koopaunar z0y.

1) 4a? + 2/6zy + 3y = 24;

2) 22?2 — 2ay+ 2y — 22 —2y+1=0.

st oBenx Kpuebix:

a) Haiirn kanonnuecknit 6azic 1 HAIPARJIEHIE HOBBIX oceit Oa:',Oy'.

6) Hanucars MaTpHIy mepexofa ot craporo tasmnca K HopoMy. IIpoBepHTD, UTO 3Ta MATPHIA SIBJISICTCS OPTOTO-
HAILHON, OULACHHTE €€ TeOMCTPHYCCKHIT CMBICIL.

B) IIpusecTn ypapHeHne Kpueoii K KAHOHHYCCKOMY BHILY.

r) M300pasuTh KpHBYIO B NEPBOHAYAILHON CHCTEME KOOD/AHHAT.



