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1. BHelUHwWe TpeboBaHuSA

Tabnuua 1.1

Komnemenuyuna @IroC: OIIK.1 cnnocoGHOCTH NPEACTABIATH aIeKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHUIA
HAYTHYI0 KAPTHHY MHPA HA 0CHOBE 3HAHNISI OCHOBHBIX IOJI0/KeHMIl, 3aK0HOB W METO0B €CTECTBEHHBIX HAYK H
MATEMATHKH; ¢ YACHIU C/LEOVIOUUX PE3YIbHIANI08 00y UeHU:

31. 3HaTb 6a30Bble NONOXKEHMS (YHAAMEHTANIbHBIX Pa3fe/ioB MaTeMaTUKN B 06beMe, HEOGXOAMMOM AN
BNafeHNs MaTeMaTU4eCKMM annapaToM s 06paboTKm MHAOopMaLIMKM U aHann3a JaHHbIX B 061acTy
NPOGeCCMOHANbHOI AEATENLHOCTY

32. 3HaTb YHMBEPCA/IbHOCTb MATEMATUYECKUX METO/O0B B MO3HAHWM OKPY)KAIOLLETO MUpa

y2. yMETb MPUMEHATb OCHOBHbIE METO/bI MATEMATUYECKOrO annapara B MaTemMaT4ecKnx MOAENsiX 06bEKTOB U1
MpoLEeccoB

y5. yMeeT pa6OTaTb C CUICTEMHbIMU ECTECTBEHHOHAYYHbIMWN MOAENAMN 00BEKTOB I'IpO[*)ECCI/IOHaJ'IbHOI\/JI
[eATeNbHOCTU

2. TpeboBaHus HI'TY K pe3ynbTaTaM 0CBOEHUSI ANCLUMINHbI

Tabnuua 2.1
PesynbTaTbl M3yYeHUA GUCLUUMIINHBI MO YPOBHAM OCBOEHUSA (MMETb dopmMbI OpraHusaunm
npeacTaB/ieHWe, 3HaTb, YMeTb, BNaJeTh) 3aHATWIA

JnHeiiHas anrebpa

OrK.1.31 3HaTb 6a30Bble MOIOKEHNSA (DYHAAMEHTA/IbHbLIX Pa3fe/ioB MaTeMaTUKM B 00bEME,
Heob6X0ANMOM /1A BN1afeHNsi MaTeMaTUYecKMM annapaTom A1 06paboTKM nHpopMaunn 1
aHann3a faHHbIX B 0611aCTV NPOGeCCMOHaIbHOWN AeATENBHOCTH

1.0CHOBHBIE IOHSTHS Kypca BRICIICH MaTEMaTHKU: CHCTEMBL KOOPAMHAT, Nexumu; MpakTUYecKme 3aHATUS
OITpe-/IeIIUTelT, BEKTOPHYIO alreOpy, YpaBHEHHS JINHEHHBIX TeOMETPIICCKIX
00BEKTOB, KPUBBIX U IIOBEPXHOCTEH BTOPOTO HOPSIIKA;

OlNK.1.y5 ymeeT paboTaTb C CUCTEMHbIMU €CTECTBEHHOHAYYHbIMW MOLENAMU 00 bEKTOB
NpogecCUOHaIbHON AeATeIbHOCTY

2 BBIIHACTSITH CKaJBIPHBIC, BEKTOPHBIC M CMEIIaHHBIC IIPOU3BCICHMST JIJIST HEKU'I/II/I; |'|paK'|'|/|L|eCK|/|e 3aHATUS;
HaXOXJICHWI YITIOB MEXK /Ty BEKTOPaMu, iomaei, ooLeMoB, pa60TBI 1 MO-MEHTa CamocToaTenbHasa pa60-|-a
(6350)§

3.uccneoBaTh U penraTth CUCTEMEBL JIMHEUHBIX anre6pa171tlecm/rx ypaBHeHI/H‘/JI HEKU'I/II/I; ﬂpaKqueCKme 3aHATUA;
Me-TOJaMUu Kpamepa, O6paTHOﬁ ManI/IHI)I u Faycca; CaMOCTOﬂTeﬂbHaﬂ pa60'|'a
4.CoCTaBIISTh YpaBHCHU TECOMETPHICCKHUX O6’beKI‘OB', HEKU,MVI; ﬂpaKque(;Kme 3aHATNS;

CamocToaTefibHas paboTa

OlNK.1.y2 ymeTb MNPUMEHATb OCHOBHbIe METOAbI MaTeMaTUYEeCKOro annaparTa B
MaTemMaTUYeCKNX MOAeNIIX 06bEKTOB U MPOLIECCOB

S.HpI/IBO,[[I/ITL KPHUBEIE U IOBEPXHOCTU BTOPOTO MOPSA KA K KAHOHHIECKOMY BH-/Y, HEKU'I/II/I; ﬂpaKqueCKme 3aHATUS;
CamocrosTensHas paborta

OlMK.1.32 3HaTb YHMBEPCa/IbHOCTb MaTeMaTUYECKUX METOZO0B B MO3HaHUW OKPYXKatoLLEro
Mupa

6.HOCTHHOBKy W METOJIBI pENMIEHNS OCHOBHBIX 3aJlav, CBA3AHHBIX € IIEPEIUCICHHBIMA ﬂeKU'MM; rlpaKTM YyeCcKue 3aHATUS,;
BBIIIEC TTIOHATHAMH. CamocTosTenbHas pabota

OlK.1.y2 ymeTb NPUMEHATb OCHOBHbIE MeTOAbl MaTeMaTUYeCKOro annapara B
MaTeMaTU4eCKNX Mofensx 06beKTOB 1 NPOLLECCOB

7.COCTABIISTH MaTpuiy JTHHEHHOTO orepaTopa B JaHHOM 6&3HCG; ﬂeKme; npaKqueCKme 3aHATNA

8.HaxoUTH COOCTBEHHBIC BEKTOPBL JIMHEHHOTO oneparTopa; j'|eK|_|||/||/|; |'|pa|('|'|/|l_|ec|(|/|e 3aHATUA;
CamocToaTenbHast paboTta

OlNK.1.y5 ymeeT paboTaTb C CUCTEMHbIMU ECTECTBEHHOHAYYHbIMW MOJENAMU 00 BEKTOB
NPoheccCNOHaNIbHOM feATeNbHOCTU

9.HepeBOILHTL I/l'HqDOpMaL[I/IIO C s3BIKa KOHerTHOﬁ 3aa4uy Ha SI3bIK .neKLl,I/II/I; |'|paKT|/| YecKue 3aHATUSA;
MaTEMaTU-YECKHUX CUMBOJIOB U CTPOUTEL MaTeEMaTHICCKHUE MO IETH HpOCTeﬁHJI/IX CamocToaTenbHas pa60-|-a
CHCTEM H IIPOIECCOB B €CTECCTBO3HAHUNA U TEXHUKE,




OlK.1.y2 ymeTb NPUMEHATb OCHOBHbIE MeTOAbI MaTeMaTUYECKOro annapara B
MaTemMaTUYeCKNX MOAeNsiX 06bEKTOB M MPOLLECCOB

10.BI)I6I/IpaTb METOJAbI PEIICHU 34 /1a9 Ha OCHOBC aHallnu3a HOCTpOEHHOIL;I

MaTeMaTHIeCKOM MO JCIIN.

Nekuwnu; TpakTnyeckme 3aHATUS;
CamocTosaTenbHast pabota

3. CofiepXaHuve 1 CTPYKTypa y4e6HOI AUCUMNANHbI

Tabnuua 3.1
CcCbINKM Ha
Tembl NeKunin AKTUBHBIE | {10y, pesynbTaThbl YyebHada gesaTeNlbHOCTb
hopMbl, Yac.
06y4eHus
Cemectp: 1
AnpakTnyeckas eguHuua: Beicwasn anrebpa
1. 1.1. Matpuubl. Onepaumm Hag
marpuuamn. Onpegenutens
MaTpuLLbl 1 ero CBOMCTBA.
ObpatHasa matpuua. MocTtpoe-Hue
06paTHOW MaTpuLbl.
1.2. JInHeiHas He3aBUCUMOCTb
CTPOK ¥ CTONOL0B MaTpuLbl. PaHr
MaTpuLbl. HeM3MeHHOCTb paHra
NPV 3/1leMEHTapPHbIX
npeobpa3oBaHMAX MaTPULLbl. PaHr
CTYMeH4YaTon MaTpuLpbl.
BbluncneHve paHra MatpuLbl ¢ 2 12 1,3,6

nomoLLblo anropuTMa raycca.
Teopema 0 6a3MCHOM MUHOpE.

1.3. CucTeMbl IMHENHBIX
ypaBHeHuA. OCHOBHbIE MOHATUA U
onpeaeneHnsi. MaTpuyHbIin cnoco6
peLueHuns. dopmynbl Kpamepa.
MeTtop Maycca. CoBMeCTHOCTb
CUCTEMbI INHENHBIX
anrebpavyeckmx ypaBHeHui
(Teopema KpoHekepa-Kanennnm).




2. 2.1. BekTopbl. J/INHelHbIe
orepawun Haf BEKTOpaMu 1 nx
cBoiicTBa. MoHATNE NMHENHOTO
npocTpaHcTBa. JInHeliHas
3aBMCMMOCTb W NINHENHas
He3aBMCUMOCTb BEKTOPOB. basuc u
pa3mMepHOCTb JINHEAHOIO
npocTpaHcTBa. Cuctembl
KoopauHat. KoopavHaTtbl BEKTOpa.
JnHeiHble onepauun Haf
BEKTOPamu B KOOPANHATHOM
(hopwme.

2.2. CKanapHoe npounseefeHmne
BeKTOpoB. CBOICTBA CKANISIPHOIO
npov3seaeHuns. BoipaxeHve
CKa/sipHOro npoun3sseeHns Yepes
KOOPAMHATLI BEKTOPOB B
OPTOHOPMMPOBAHHOM 6asuce.
[nvHa BekTopa. Yron mexay
BeKTOpamu. Ycnosue
OpPTOroHa/IbHOCTY BEKTOPOB.
Hanpasnstowme KOCUHYChbI
BekTopa. MpoeKuma BeKTopa,
CBOWCTBA NPOEKLWIA.

2.3. BeKTOpHOEe npowussegeHue 1 erg
CBOICTBA. BblpaxeHne BEKTOPHOro
MPON3BELEHUA Yepe3 KOOPAVHATbI
BEKTOPOB B OPTOHOPMUPOBaHHOM
6asuce. Mnowafb
napasneno-rpamma un
TPeyrosibHYKa. Ycnosue
KON/IMHeapHOCTW BEK-TOPOB.

2,7

AnpakTuueckas eanHuLA: AHaIMTUYeCKas reoMeTpus




3. 3.1. MoHATKe 06 ypaBHEHUSX
NNHWI N NOBEPXHOCTENA.
Anre6-panyeckume MHUN 1
MoBepxHOCTK. [110CKOCTb B
Mpo-cTpaHcTBe. BekTOpHOE, 06LLiee,
HOpMa/IbHOE YpaBHeHWS
naockoctu. BaanmHoe
pacnonoXeHwve NI0CKOCTEN.

3.2. [Mpsamas B NIOCKOCTU U B
npocTpaHcTee. BekTopHoe
ypaBHeHWVe, napameTpuyeckme u
KaHOHWYeCKMe ypaBHEHNS NPAMbIX.
B3anmHOe pacnonoxeHue NpambIX,
MPAMbIX W M0CKOCTENR. PaccTosHMe
OT TOYKM [0 NPAMOIA Ha NIOCKOCTY
1 [0 MI0CKOCTM B NPOCTPAHCTBE.
3.3. KpuBble BTOpPOro nopsaka.
KaHOoHWNYecKre ypaBHeEHNA 1
OCHOBHble CBONCTBA. Y paBHEHMS
KPWBbIX 2-r0 nopsaKa B NoSSpHbIX
KoopAnHaTax.

3.4. INoBepxHOCTM BTOPOro
nopsgka. KaHoHuyeckue
yPaBHEHWNS N OCHOBHbIE CBOMCTBA.
MeTog ceyveHuid. MoBepxXHOCTK
BpallleHuns. LinnnHapuyeckue
no-sepxHocTun. KoHyc.

4,5

AVpakTnyeckas eanHMLA: NeMeHTbI IMHERHON anre6pbl




4. 4.1. InHeiHbIA onepatop.
Matpuua nMHeiHoro
npeobpasoBaHuns. 13MeHeHWe
MaTpuLbl NIMHENHOTO
npeobpas3oBaHMs Npu 3aMeHe
6asmca. CoOCTBEHHbIE YnCna U
COGCTBEHHbIE BEKTOPbI IMHEAHOIO
npeobpasosaHus. MaTpuua
NTMHENHOro NpeobpasoBaHus B
6asmce 13 CO6CTBEHHbIX BEKTOPOB.
OnepaTop NPOCTON CTPYKTYpbl.
YCnosums NpocToli CTPYKTYpbI
orneparopa.

4.2 JlvHeliHbIiA onepaTop B
€BK/IMOBOM NMPOCTPaHCTBE.
CamoconpsiKeHHbI onepaTop.
CBolicTBa COBCTBEHHbIX YMCEN U
COOCTBEHHbIX BEKTOPOB
CaMOCOMPSXXEHHOr 0 oreparopa.
MpvBeLeHWe MaTpurLpbl
CaMOCOIMPSXXEHHOr0 oneparopa K
AvaroHasibHOMy BUy.

4.3 KBagpaTuyHble (POpMbI.
MatpnyHas 3anunck. MIameHeHue
MaTpuLLbl KBaapaTU4HOM POpMbI
npu 3ameHe 6asuca.
Knaccudmkaums KsagpaTuiHbIX
(hopm. MprBeaeHVe KBaLpaTUYHONM
(hOpMbl K KAHOHUYECKOMY BULY.
Kputepuii CunbaecTpa. 3akoH
WHepuun. MNpasuno fekapTa.

4.4 TMpuBeaeHVe ypaBHEHNI
KPUBbIX 1 NMOBEPXHOCTEN BTOPOro
nopsiKa K KaHOHWYECKOMY BUY Ha
OCHOBE TEOPUW KBaAPaTUYHbIX

thopm.

10, 8,9

Tabnuua 3.2

TeMbl NPaKTUYECKNX 3aHATUIA

AKTUBHbIE

hopmbl, Hac.

Yacbl

CcbINIKN Ha
pe3ysibTaThbl
0by4eHus

YyebHas aesiTeNlbHOCTb

CemecTtp: 1

AnpakTnyeckas eguHmua: Boicwas anrebpa

1. 1.1. Matpuupl 1 onpegenuTeni.
1.2. CucTeMbl IMHENHBIX
ypaBHe-HWiA.

10

1,3,6

a) U3y4yaeT METOAbI peLLe-Hus
A5 BbIMO/IHEHWSA NEPBOWA YacTy
TUNOBOrO pacyeTa (3agaun 5, 6,
)

6) 3HaKOMUTCA C MeToLa-Mu
1ccneaoBaHns 1 pe-LeHns
CUCTEM NIVHEN-HbIX YPaBHEHWIA;
B) YUMTCA HAXOANTL PasfioXeHme
BeKTOpa no 6asucy.




2. 2.1. \nHeiiHbIe onepauun Hag,
BEKTOpPaMM 1 UX CBOICTBA.
2.2. CKanapHoe, BeKTOpHOe "
CMeLLlaHHOe Npou3BeaeHuns
BEKTOPOB.

2.3. Pa3noxeHve BeKTOpa no
6asucy.

10

2,7

a) M3y4yaeT B3anMHOe
PacrooXeHvie BEKTOPOB:
KOIMHEeapHOCTb,
OPTOro-Ha/IbHOCTb,
KOMMaHap-HOCTb;

0) NpUMEHSAET MeTObI
BEKTOPHOIA anrebpbl K
pe-LUEHMI0 reOMeTPUYECKIMX

3ajau.

AvpakTudeckaa eguHua: AHanu

TnYeCcKas reoMeTpus

3. 3.1. MNMoHATKe 06 ypaBHEHMUSX
NMHWI N NOBEPXHOCTENA.
Anre6-panyeckume MHUN 1
NOBEPXHOCTK. M10CKOCTL B
Mpo-CcTpaHcTBe. BeKTOpHOE, 06LLiee,
HOpMa/lbHOe YpaBHEHWS
naockoctu. BaanmHoe
pacnosioXeHwve NJIoCKOCTEN.

3.2. [Mpsamas B NIOCKOCTU U B
npocTpaHcTBe. BekTopHOe
ypaBHeHwue, napameTpuyeckme n
KaHOHWYeCKue ypaBHEHNS NPAMbIX.
B3avMHOe pacrnosfiokeHune npamblXx,
MPAMbIX W M0CKOCTENR. PaccTosHme
OT TOYKM [0 NPAMOIA Ha NIOCKOCTY
1 [0 MI0CKOCTM B NPOCTPAHCTBE.
3.3. KpuBble BTOpPOro nopsaka.
KaHOoHWYeckmne ypaBHeHUS 1
OCHOBHble CBONCTBA. Y paBHEHMS
KPWBbIX 2-r0 NopsagKa B NoSSPHbIX

KOOpAMHaTax.

4,5

AnaakTuyeckas eanHULA: DNIEMEHTbI NMHeHON anre6pbl




4. 4.1. InHeiHbIA onepatop.
Matpuua nMHeiHoro
npeobpasoBaHuns. 13MeHeHWe
MaTpuLbl NIMHENHOTO
npeobpas3oBaHMs Npu 3aMeHe
6asmca. CoOCTBEHHbIE YnCna U
COGCTBEHHbIE BEKTOPbI IMHEAHOIO
npeobpasosaHus. MaTpuua
NTMHENHOro NpeobpasoBaHus B
6asmce 13 CO6CTBEHHbIX BEKTOPOB.
OnepaTop NPOCTON CTPYKTYpbl.
YCnosums NpocToli CTPYKTYpbI
orneparopa.

4.2 JlvHeliHbIiA onepaTop B
€BK/IMOBOM NMPOCTPaHCTBE.
CamoconpsiKeHHbI onepaTop.
CBolicTBa COBCTBEHHbIX YMCEN U
COOCTBEHHbIX BEKTOPOB
CaMOCOMPSXXEHHOr 0 oreparopa.
MpvBeLeHWe MaTpurLpbl
CaMOCOIMPSXXEHHOr0 oneparopa K
AvaroHasibHOMy BUy.

4.3 KBagpaTuyHble (POpMbI.
MatpnyHas 3anunck. MIameHeHue
MaTpuLLbl KBaapaTU4HOM POpMbI
npu 3ameHe 6asuca.
Knaccudmkaums KsagpaTuiHbIX
(hopm. MprBeaeHVe KBaLpaTUYHONM
(hOpMbl K KAHOHUYECKOMY BULY.
Kputepuii CunbaecTpa. 3akoH
WHepuun. MNpasuno fekapTa.

4.4 TMpuBeaeHVe ypaBHEHNI
KPUBbIX 1 NMOBEPXHOCTEN BTOPOro
nopsiKa K KaHOHWYECKOMY BUY Ha
OCHOBE TEOPUW KBaAPaTUYHbIX

2 8 10, 8,9

thopm.
4. CamocTosaTe/IbHaa paboTa oby4atroLLerocs
CcbinkuM Ha
o Yacbl Ha Yacbl Ha
No Buabl camocTosATeNbHOM paboTbl pesynbTaThbl
BbIMOJ/IHEHME [KOHCYbTaunn
06y4eHus
Cemectp: 1
1 |KOHTpOsbHbIe paboThl |3, 4,5 |O 0

: KpacHos M. J1. BeKTOpHbIi aHanu3. 3agauv v nprMepbl ¢ NOAPOBHLIMU peLLeHnsMY : yuebHOe nocobue
Ans BTy308 / M. J1. KpacHos, A. V. Kucenes, I'. . MakapeHko. - M., 2002. - 140 c. : un. C60pHUK 3aga4 rno
maTemaTtmke ansa BTy3oB. B 4 T.. Y. 1: [yue6HOe nocobume ans BTy308] / A. B. EdpumoB, A. ®. KapakynuH,
M. b. KoxxyxoB 1 ap. ; nog o6ul,. pea. A. B. Edmmosa, A. C. Mocnenosa. - M., 2003. - 288 c. : un.

2 |pr3 12,4,5,6 |30 4

: beknemuwes . B. Kypc aHaMTUYECKO reOMETPUN W IMHEHON anrebpsbl : y4ebHMK ans By3os / . B.
beknemuwes. - M., 2008. - 307, [1] c. byrpos A. C. Bbicwas matematuka. [B 3 1.]. T. 1 : [y4e6HUK ans
BY30B M0 MHXEHEPHO-TeXHWYeckuM cneupanbHocTaM] / A. C. byrpos, C. M. Hukonsckuid. - M., 2008. - 284
C.: WU.

3 |I‘Iop,r0TOBKa K 3aHATUAM |4, 5,6 |26 |4




. beknemuwwes . B. Kypc aHanUTUYeCKOIR reOMETpUMN 1 INHENHON anrebpbl : y4ebHUK ans By3os / [. B.
beknemuwes. - M., 2008. - 307, [1] c. bByrpos A. C. Bbicwas matematuka. [B 3 T.]. T. 1 : [y4ebHUK ans
BY30B N0 UHXXEHEPHO-TeXHNYeCKUM crieupmansHocTam] / A. C. byrpos, C. M. Hukonbckuii. - M., 2008. - 284
C.: 1.

4 |,U,OI'IOI'IHI/ITefIbHaFI yyebHas AesTeNnbHOCTb |3, 4,5 |2 |O

: beknemuwes . B. Kypc aHanMTUYECKO reOMETPUN W NTMHEHON anrebpsbl : y4e6HUK ans By3os / . B.
Beknemuwwes. - M., 2008. - 307, [1] c. KpacHoB M. J1. BEeKTOPHbI aHanun3. 3agayuv 1 npuMepbl ¢
NnoApo6HLIMK peLeHnamu : ydebHoe nocobue ansa BTy3os / M. J1. KpacHos, A. W. Kucenes, I'. U.
MakapeHko. - M., 2002. - 140 c. : un.

5 |I‘Io,qr0TOBKa K aTTecTauumu |10, 8,9 |O |4

: KpacHoB M. J1. BeKTOpHbIi aHanm3. 3agaqm 1 NpuMepbl ¢ NOAPOOHLIMI peLLeHMsaMK : yuebHoe nocobne
ans BTy308 / M. J1. KpacHoB, A. V. Kucenes, I'. . MakapeHko. - M., 2002. - 140 c. : nn. C60pHMK 3aad Mo
maTematmke ans BTy3oB. B 4 T.. Y. 1 : [yue6Hoe nocobue ans BTy308] / A. B. EdpumoB, A. ®. KapakynuH,
W. B. KoxxyxoB 1 gp. ; nog o6w,. pea. A. B. Edumosa, A. C. Mocnenosa. - M., 2003. - 288 c. : un.

5. TexHonorus oby4eHns

[lns opraHn3aummn n KOHTPOIA CaMOCTOATENbHOM paboThbl 06yHatoLLMXCH, & TaKxKe NPoBeAeHNs
KOHCY/bTauuii NPUMeHSIOTCH MHOPMaLMOHHO-KOMMYHUKaLMOHHbIE TexHoormm (tabn. 5.1).

Tabnvua 5.1
[JesTenbHOCTb VH(hopMaLMoHHO-KOMMYHWKALMOHHbIE TEXHOIOM U
HthopmmpoBaHue MopTan HI'TY
Pa3meLLeHne yuebHbIX Mopran HITY
MaTepranos

6. MpaBuna aTTecTaumm 06ydatoLLMXCs Mo yUebHOM ANCLUNINHE

[ns atTecTaumm obyyaroLmxca no ANCUMNINHe NCnonb3yeTcs 6anbHO-penTUHIOBas cUcTeMa
(BPC), no3sonstoLLas BbICTaBNATb OLIEHKM MO TPaAULIMOHHO LKane u 15-ypoBHeBoi ECTS.
Kpatkas nHpopmaums o bPC npvseseHa B 1a6s. 6.1.

Tabnuua 6.1
MWH. o
OueHnBaeMble BUAbI LeATENbHOCTU 00yYatoLnXcs 6a MaKcuMasibHbIN bann

Cemectp: 1

Iloozomoexa k 3anamusm: 1 2
Jlexyus: 9 18
Konmponvueie pabonvr: 10 20
PI'3: 10 20

KoHTponupytoLye MaTepuanbl NpuBogsTes B “KpacHoB M. J1. BeKTOPHbII aHanu3. 3afauu 1 Npyumepbl ¢ NOAPOBHBIMU PeLLEHMSIMM : yue6Hoe noco6ue /151 BTy30B / M.
1. KpacHos, A. W. Kucenes, I'. . MakapeHko. - M., 2002. - 140 c. : un."

Dkzamen: | 20 | 40




B Tabnuue 6.2 npecTaBieHo COOTBETCTBIE POPM KOHTPO/A 3asB/sieMbIM TPeGOBaHMSAM K
pe3ynbTaTaM OCBOEHMUS AUCLUNVHBI.

Tabnunua 6.2
Kogpl Dopmbl
KOHTpO/A
KOMMETEH Pesy/ibTaTbl 06Y4eHUs! P
umn 3awmTa 3
q)roc Pr3 K3ameH

31. 3HaTb 6a30Bble MONOXEHUS (hyHAAMEHTaNbHBIX Pa3feNioB MaTeMaTVku B 06beMe,
OlK.1 |Heo6xoaMMOM A1 BNajeHUs MaTeMaTUyYecK M annapaTom Ans o6paboTku MHgpopmalum 1 + +
aHanM3a faHHbIX B 061aCTV NPOGECCUOHANBHON AesTeNbHOCTY

32. 3HaTb YHNBEPCA/IbHOCTb MaTEMaTUYECKNX METOA0B B MO3HaHUKN OKPY>XaloLLEro MM1pa +

y2. yMETb NPVUMEHSITb OCHOBHbIE METO/IbI MaTEMATMUECKOrO annapaTa B MaTeMaTUUeCcKUX
MOZENsiX 06bEKTOB U NPOLIECCOB

y5. yMeeT paboTaTb C CUCTEMHbIMU eCTECTBEHHOHAYUHbIMU MOAENAMM O6BEKTOB
npoeccMoHanbHON AeATeNbHOCTU

®OH[ OLEHOYHBIX CPEACTB MO AVCLMMIMHE NpeAcTaBeH B npunoxeHun Ne 1 K pabouel
nporpamMme.

7. lutepatypa

OcHoBHas nMTepaTypa

1. Usnesa A. M. OcHOBBI anreOpsl U aHATUTUYECKOM reoMeTpuH | [yueOnuk| / A. M. Usnesa, A. T
ITunyc, A.B. Uexonanckux ; HoBocuO. roc. TexH. yH-T. - HoBocubupck, 2006. - 268, [1] ¢. : nn.

2. UeneBa A. M. 'oToBHMCS K KOHTPOJIEHOM padoTe : yueOHOe mocooue / A. M. Henesa, JI. B.
Koanesckas, U. /1. Yepnsbix ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2010. - 172 ¢. : un.

NHTepHeT-pecypchbl
1. OBC HI'TY : http://elibrary.nstu.ru/

2. OBC «MznmarensctBo Jlaney : https://e lanbook.com/
3. OBC IPRbooks : http://www.iprbookshop.ru/

4. 9BC "Znanium.com" : http://znanium.com/

S.

8. MeTofnuyecKoe 1 NpPorpaMMHoe obecrneyeHue

8.1 MeTopaunyeckoe obecrneyeHne
1. byrpoe 4. C. Beicias maremaruka. [B 3 1.]. T. 1 : [yueOnuk mist By30B Mo
UHXeHepHO-TexHnueckuM crennansHoctsM| / S, C. Byrpos, C. M. Hukonbckwii. - M., 2008. - 284
C. @ WL
2. bexnemumes /[. B. Kypc ananutrueckoil reoMeTpyuy U IMHEHHON anreOpsl | yueOHUK 1Sl By30B
/ . B. Bexnemurues. - M., 2008. - 307, [1] c.
3. Kpacuor M. JI. BexTopHbrii aHanm3. 3amaun U IpUMEPBI ¢ TOAPOOHBIMU PEIISHUsIMHU | yueOHOoe
niocobue st BTy30B / M. JI. Kpachos, A. M. Kucenes, I'. 1. Makapenko. - M., 2002. - 140 ¢. : u.
4, CoopHuK 3amad o matematuke st BTy30B. B 4 1.. U. 1 : [yueOHoe mocobue mist BTy308] / A. B.
E¢umos, A. ®. Kapakymuu, M. b. Koxyxos u ap. ; mox o6ur. pen. A. B. Epumosa, A. C.
Ilocrienosa. - M., 2003. - 288 ¢. : um




5. Usnea A. M. Jluneitnas anrebpa. AHauTH4ecKas reoMmeTpus ;| yuebHoe nocobue mis 1 kypca
Bcex GakynpTeToB U opm obyuenus / A. M. Usnesa, I1. U. Ipunyukas, U. /1. Yepnsix ; HoBocu®.
roc. TexH. yH-T. - HoBocubupck, 2009. - 149, [1] ¢. : un., Tabmn.

6. Usnesa A. M. I'oToBHMCS K KOHTPOJIBHOH pabote : yueOHoe mocobue / A. M. Usnera, JI. B.
Kosanesckas, 1. I. Yepnbix ; HoBocub. roc. TexH. yH-T. - HoBocubupck, 2015. - 172 c.. - Pexum
noctymna: http://elibrary.nstu.ru/source?bib_1d=vtls000223023

8.2 CreunasmsnpoBaHHOe NporpammHoe obecreyeHme

1 Microsoft Windows
2 Microsoft Office

9. MaTepuasibHO-TEXHUYECKOE obecneyeHne

Mpe3eHTaLMOHHOE 060pY0BaHE

No

HanmeHoBaHue

Ha3HaueHne

1

lMpe3eHTaLMOHHOe 060pyA0BaHe
(MyNbTUMeAWa-NpPOeKTop, 9KpaH, KOMMboTep
ANS YNPaBIeHNs)

IMpe3eHTaLUMOHHOe 060pya0BaHe
MCNonb3yeTcs Ans NpeacTaBeHNs
NEKLMOHHOI0 MaTepuana
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1. OO000meHHas1 CTPYKTYPA (POHIA OLEHOYHBIX CPEICTB YUeOHOM THCUMILINHBI
O6oOmenHas cTpykTypa (oHIa OIEHOYHBIX CPEACTB IO AUCHUIUIMHE JIuHelHas anreOpa
npusezieHa B Tabunure.

Tabauma

Tanel ONEHKH KOMIIETEeHINI

o Hoka3aTenn MeponpusTas
chopmMupoBaHHOCTH
Dopmupyembie " TeKyIero
KOII\)/IIIe'lI“)gHIIl/Il/I KOMIIeTeH UM Tembl KOHTPOJIS IIpomexyTouHas
(3HAHMsI, YMEHHs, (icypcoBoii arrecranus (3K3aMeH,
3a4er
HABLIKH) npoekt, PI'3(P) n )
ap.)

OIIK.2 ciocoOHOCTH
OCBaMBaTh METOIUKHU
HCIIOJIB30BaHMS
MPOrPaMMHBIX
CPEICTB ISt
peleHus
MPaKTUYECKUX 3a/a4

34. 3HaTh 0a30BBIC
TOJIOKEHHS
(byHIaMEHTATbHBIX
paszenos
MaTeMaTHKHU B
o0Beme,
HEOOXOIUMOM JIJIs
BJIaJICHUS
MaTeMaTHYECKUM
anmapaToMm Jyis
00paboTku
nHpOpPMALIUN 1
aHa/n3a JaHHBIX B
obnactu
npodeccHoHaNbHON
JEATEILHOCTH

1.1. Matpumsl. Oneparnuu Hax
MarputamMu. OnpenenuTenb
MaTpHIBl ¥ €TO CBONCTBA.
Ob6parnas marpuna. [Toctpoe-
Hue oOpaTHON MaTpuipl. 1.2.
JIuneiiHast HE3aBUCUMOCTh
CTPOK U CTOJIOIIOB MaTPHIIBI.
Panr marpunst. HensameHHOCTB
paHra IpH 3JIeMeHTapHbIX
npeoOpa3oBaHUAX MATPHULIBL.
Panr crynenuaroit MaTpuibl.
Brruucnenue panra MaTpHUIbl ¢
nomompto anroputma ['aycca.
Teopema o 6a3UCHOM MHHODE.
1.3. CucteMbl TMHEHHBIX
ypaBHeHUH. OCHOBHBIE TOHATHUS
u onpeaeneHus. MaTpuuHbli
crioco0 perrenusi. @opMyIisl
Kpamepa. Meton I'aycca.
COBMECTHOCTh CHCTEMBI
JUHEHHBIX aNreOpanyecKux
ypaBHEHHH (Teopema
Kponekepa-Kanemm).

PI'3, paznensr 1-6

Ok3ameH, Bonpock 1-15

OIIK.2

36. 3HaTh
YHHUBEPCAIHHOCTh
MaTeMaTHYEeCKUX
METO/IOB B ITIO3HAHHH
OKpPY’KaIoIIero MUpa

1.1. Marpunpl. Onepauuu Hax
MmarpuiamMu. OnpenenuTenb
MaTpHIBl ¥ €TO CBONCTBA.
Oo6parnas marpuna. [Toctpoe-
HUe oOpaTHOW MaTpumpl. 1.2.
JIuneiinast HE3aBUCUMOCTh
CTPOK H CTOJIOIIOB MaTPHIIBI.
Panr matpunel. HenzameHHOCTH
paHTa IpH JIEMEHTAPHBIX
peoOpa3oBaHUsIX MATPHIIBL.
Panr crynen4aToil MaTpuisl.
Brruncnenue panra MaTpuIsl ¢
noMolielo anroputma INaycca.
Teopema o 6a3UCHOM MHHODE.
1.3. CucteMbl TUHEHHBIX
ypaBHeHUH. OCHOBHBIE MOHATHUS
u onpezeneHus. MaTpudHbIil
cnioco0 perrenusi. @opMyITsl
Kpamepa. Meton 'aycca.
CoOBMECTHOCTH CHCTEMBI
JIMHEHHBIX anreOpanyecKux
ypaBHEHHH (Teopema
Kponekepa-Kanenm).

Ok3ameH, Bompocsl 16-25

OIIK.2

y5. ymeet paboTath ¢
CHUCTEMHBIMHU
€CTECTBEHHOHAYYHBI
MU MOJIEIISIMU
00BEKTOB
po(heCCHOHATBHOM

1.1. Matpuipl ¥ OnpeeTUTEIH.
1.2. Cuctembl TMHEHHBIX
ypaBHe-Hui. 1.1. MaTpuusl.
Onepauuu HaJ MaTpULIAMH.
Ornpenenurens MaTPULbI U €ro
cBoiicTBa. OOpaTHas MaTpuua.

PI'3, pasaeinsr 7-9

Dk3ameH, Bopocs 26-36




JACATCIIBHOCTH

[MocTpoe-nue obpaTHOU
Matpunbl. 1.2. JluneitHas
HE3aBHCHMOCTh CTPOK 1
CTOJIOIIOB MaTpHIIbl. PaHr
Mmatpuisl. Hem3mMeHHOCTE paHra
TP 3JIEMEHTapHbIX
npeoOpa3oBaHUAX MaTPULIBL.
Panr crynenuaroir MaTpuupl.
Brruucnenue panra MaTpHIIbI C
noMoIielo anroputma I'aycca.
Teopema o 6a3uCHOM MHHODE.
1.3. CucteMsl THHEHHBIX
ypaBHeHHH. OCHOBHBIE MTOHATHS
u onpeaeneHus. MaTpuyHbIi
cnoco0 perreHus. @opMyITsl
Kpamepa. Meton 'aycca.
COBMECTHOCTD CHCTEMEI
JIVHEHHBIX anreOpanyecKux
ypaBHEHUH (Teopema
Kponekepa-Kanemmm).  2.1.
Bexropsl. JInHeliHble onepanuu
HaJl BEKTOpaMH U UX CBOMCTBA.
IlonsaTue nuHEHHOrO
npocrpaHcTBa. JInnelHas
3aBUCHMOCTD U JIMHEHHAs
HE3aBHCHMOCTb BEKTOPOB.
bazuc u pasmepHOCTH
JMHEHHOTO POCTPAHCTBA.
CucteMbl KOOpANHAT.
Koopaunats! BekTOpa.
JIuHelinble onepanuu Ha
BEKTOPaMU B KOOPJIMHATHOU
dbopme. 2.2. CxansipHoe
MIPON3BE/ICHUE BEKTOPOB.
CBoiicTBa CKaIIpHOTO
npou3BeneHus. Bripaxenue
CKaJIIPHOTO TIPOU3BENICHUS
Yyepe3 KOOPJIMHATHI BEKTOPOB B
OPTOHOPMHPOBAHHOM 0azuce.
JnuHa BekTopa. Yroa Mexay
BEKTOpaMH. Y CIIOBHE
OpPTOTOHAJIBHOCTH BEKTOPOB.
Hanpasisromuye KOCUHYChI
BekTopa. IIpoekuus BekTopa,
cBO¥cTBa mpoekuuil. 2.3.
BexTopHOE IpoN3BEICHUE H €TO
cBoiicTBa. BeipaxeHnue
BEKTOPHOT'O IPOU3BEICHUS
4yepe3 KOOpJUHAThI BEKTOPOB B
OPTOHOPMHUPOBAHHOM 0Oazuce.
[Mnomans napanneno-rpamma u
TPEYroJIbHUKA. Y CIIOBHE
KOJJTHHEAPHOCTH BEK-TOPOB.
2.1. JIuneitaple omeparuu HaJ
BEKTOpaMHM U UX CBOMCTBa. 2.2.
CkanspHoe, BEKTOPHOE U
CMEIIaHHOE TTPON3BEICHHUS
BeKkTOpoB.  2.3. Pa3noxxenue
BeKkTOpa 1o 6azucy. 3.1.
[TonsiTne 00 ypaBHEHUSIX JTUHUI
W MoBepxHoCTel. Anre6-
panuecKkue TMHUU U
nosepxHocTH. ITnockocTs B
npo-ctpanctee. BektopHoe,
o01ee, HOpMaITLHOE YPaBHEHHUS
IUNIOCKOCTH. B3anMHoe
pacToNioKEHUE TUTIOCKOCTEH. 3.2.
[Ipsimast B TUIOCKOCTH U B




npocTpaHcTse. BexTopHoe
ypaBHEHHE, TAPaMETPHICCKUE U
KaHOHMYECKUE YPaBHEHUS
npsiMbIX. BzanmHoe
pacIoIoKeHHE MPSIMBIX,
MPSIMBIX U IIJIOCKOCTEH.
PaccrosiHue OT TOYKH 10
NpsSIMOH Ha IUIOCKOCTHU H 110
IUIOCKOCTH B IIPOCTpaHcTRe. 3.3.
Kpussie BTOporo nopsaka.
Kanonunueckue ypaBHEHHS U
OCHOBHBIE CBOMCTBA.
YpaBHEHUS KPUBBIX 2-TO
MOPSIIKA B TOJISIPHBIX
koopauHatax. 3.1. IlonsTtue 06
YpaBHEHHUSIX JIMHUU U
moBepxHocTel. Anred-
pandecKue IMHAN U
noBepxHocTu. [1mockocTs B
IIPO-CTpaHCTBE. BexTopHoE,
oO11ee, HOpManbHOE YpaBHEHUS
IJ10CKOCTH. B3aumHoe
PacIoIo)KEHUE TIOCKOCTEH. 3.2.
[TpsimMast B IIIOCKOCTH U B
npocTpaHcTBe. BekTopHOE
ypaBHEHHE, TapaMEeTPHIECKUE U
KaHOHMYECKNE YPaBHEHUS
npsMbIX. B3anmuoe
pacIoIoKeHHe MPSIMBIX,
IPSIMBIX U IIJIOCKOCTEH.
PaccrosiHue oT TOYKH 110
IIPSIMOU Ha IUIOCKOCTH U 0
MJIOCKOCTH B TIPOCTPAHCTBE. 3.3.
Kpussle BTOpOro nopsaxka.
KanoHnveckue ypaBHEHHUS U
OCHOBHBIC CBOWCTBA.
YpaBHEHUS KPUBBIX 2-TO
MOPSIIKA B TIOJISTPHBIX
KoopauHaTax. 3.4.
IToBepXHOCTH BTOPOTO MOPSIIKA.
Kanonndeckue ypaBHEHHS U
OCHOBHBIE CBOMCTBA. MeTo
ceyenuil. [ToBepxHoctu
BpaueHus. Hunuuapuueckue
no-BepxHocTH. Konyc. 4.1.
JIuneiinslii oneparop. MaTtpuua
JIMHEHHOTO NpeoOpazoBaHusl.
H3meHeHne MaTpHIIBI
JMHEHHOTO NpeoOpa3oBaHus
NP 3aMeHe 0a3zuca.
CoOcTBeHHbIE YnCIia 1
COOCTBEHHBIE BEKTOPHI
JUHEHHOTO TIpeoOpa30BaHMs.
Marpuua auHeiHoro
npeobOpa3oBaHus B 6a3uce u3
COOCTBEHHBIX BEKTOPOB.
OmnepaTop pOCTOH CTPYKTYPHI.
YcnoBust IpocToil CTPYKTYpPbI
oneparopa. 4.2 JIuneitHbIil
OIepaTop B €BKIMIOBOM
MPOCTPAHCTBE.
CamocomnpshKeHHBIH orepaTop.
CBoiicTBa COOCTBEHHBIX YHCEI
1 COOCTBEHHBIX BEKTOPOB
CaMOCOTIPSKEHHOTO OIIepaTopa.
[IpuBenenne matpuibt
CaMOCOTIPSKEHHOTO OTIepaTopa
K TUaroHaJIbHOMY BUny. 4.3




KBasparuuHbie HopMmBl.
Marpuunas 3anuce. I3meHeHue
MaTpHIBI KBaIPaTHIHOH (HOPMBI
pu 3aMeHe Oa3uca.
Kraccuukanms KBagpaTHIHBIX
tdopwm. I[IpuBenerne
KBaJpaTUIHON GopMBI K
KaHOHMYECKOMY BUJY.
Kpurepuii Cunspectpa. 3akoH
nHepuud. IIpasuio [ekapra.
4.4 TlpuBeneHue ypaBHEHUI
KPHBBIX U TIOBEPXHOCTEH
BTOPOTO MOpPSAIKA K
KaHOHMYECKOMY BHIY Ha
OCHOBE TEOPHHU KBaJPAaTHIHBIX

hopm.

OIIK.2

y7. yMETb IPUMEHSATH
OCHOBHBIE METO/IBI
MaTeMaTHIecKOro
ammapara B
MaTeMaTHYECKUX
MOJIeNAX 00BEKTOB U
IIPOIIECCOB

2.1. Bekropsl. JIuneiinbie
OTlepaIy HaJ BEKTOpaMH U UX
cBoiicTBa. [loHsiTHE TUHEITHOTO
MpocTpaHcTBa. JInHeHas
3aBUCUMOCTb U JINHEHHAas
HE3aBHCHUMOCTb BEKTOPOB.
basuc u pasmepHOCTh
JIMHEMHOI 0 IIPOCTPAHCTBA.
CucTteMbl KOOPMHAT.
Koopaunats! BekTopa.
JIuneitnble onepanuu Haj
BEKTOPaMH B KOOPANHATHOM
tdopme. 2.2. CxansapHoe
MPOM3BEACHHIE BEKTOPOB.
CBolicTBa CKaJsIpHOTO
pou3BesieHus. BeipaxeHnue
CKaJIPHOTO IIPOU3BECHUS
gepe3 KOOPAUHATH BEKTOPOB B
OpPTOHOPMHPOBAHHOM Oa3uce.
Jnuna BekTopa. Yron mexay
BEKTOpaMH. Y CIIOBHE
OPTOTOHAILHOCTH BEKTOPOB.
Hampasistrorue KOCHHYCBI
BekTopa. [Ipoekuus BekTopa,
CBOICTBa MpoeKuil. 2.3.
BekropHoe nponsBeseHue U ero
cBONCTBa. BripakeHue
BEKTOPHOTO IIPOU3BEICHUS
gepe3 KOOPAUHATH BEKTOPOB B
OpPTOHOPMHPOBAHHOM Oa3muce.
[Tnomane napasmieno-rpaMma u
TpeyrojbHUKa. Y cloBue
KOJIJTMHEAPHOCTHU BEK-TOPOB.
2.1. JIuneiiHble onepanuu HaJ
BEKTOpaMHU U UX CBOMcTBa. 2.2.
CkansipHOe, BEKTOPHOE U
CMEIIaHHOE NPOU3BECHHUS
BeKkTOpoB.  2.3. Pa3noxxenue
BekTopa 1o 6azucy. 3.1.
[TonsaTne 06 ypaBHEHUAX JTHHHAN
U TIOBEPXHOCTEH. Anre6-
pamyecKue JMHUHU H
noBepxHocTu. [1mockocTs B
npo-cTpaHcTBe. BekTropHoe,
o01ee, HOpMabHOE yPaBHEHHUS
miockocTd. B3aumuoe
pacrnoioxkeHue IIocKocTel. 3.2.
IIpsiMast B IIIOCKOCTH U B
npocTpaHcTse. BekTopHoe
ypaBHEHHE, TAPaMETPUIECCKUE U
KaHOHMYECKNE YPaBHEHHUS
npsiMbIX. BzanmHoe

PI'3, pazmemnsr 10-
13

Ok3aMeH, Bompocs! 37-48




pacIoIoKeHHe MPsSIMBIX,
MPSMBIX U TJTIOCKOCTEH.
PaccrosHue ot TOUKH 10
MPSIMOM Ha TUIOCKOCTH U JI0
TUTOCKOCTH B MPOCTpaHCTBE. 3.3.
Kpussie BToporo nopsiaka.
Kanonunueckue ypaBHEHHS U
OCHOBHBIE CBOMCTBA.
YpaBHEHHS KPHUBBIX 2-TO
MOPSIJKA B TIOJISIPHBIX
koopauHatax. 3.1. [ToHsTne 06
YpaBHEHUSIX JIMHUH U
moBepxHocTel. Anred-
pandecKue IMHAN U
noBepxHocTu. [lnockocTs B
IIpO-CTpaHCTBE. BekTopHoe,
o01ee, HOpMaNbHOE YPaBHEHUS
INIOCKOCTH. B3anMHoe
PaCIoNIOKEHUE TIOCKOCTEH. 3.2.
IIpsimast B INIOCKOCTH U B
npocTpaHcTBe. BekTopHOe
ypaBHEHME, TapaMeTpUUYECKUE U
KaHOHMYECKUE YPaBHEHUs
npsMbIX. B3anmuoe
pacIoIoKeHHne MPSIMBIX,
MPSIMBIX U TUIOCKOCTEH.
PaccrostHuE OT TOUKH 110
MPSIMOH Ha IUIOCKOCTH H 10
IJIOCKOCTH B IPOCTPAHCTBE. 3.3.
Kpussle BTOpOro nopsaxka.
KanoHnveckue ypaBHEHUS U
OCHOBHBIE CBOWCTBA.
YpaBHEHUS KPUBBIX 2-TO
nopsAaKa B IMOJIAPHBIX
KoopauHaTax. 3.4.
IToBepxHOCTH BTOPOTO MOPSIIKA.
Kanonndeckue ypaBHEeHHS U
OCHOBHbIE CBOMCTBa. MeTon
ceyenuil. [ToepxHoctu
BpameHus. Llnnmmanpuaeckue
no-sepxHoctu. Konyc. 4.1.
JIuneiinslii oneparop. MaTtpuua
JHUHEHHOTO IpeoOpa30BaHMUsL.
W3meneHune MaTpuLb
JHUHEHHOTO peoOpa3oBaHUs
pu 3aMeHe Oa3muca.
CoOcTBeHHbIE YnCIia 1
COOCTBEHHBIE BEKTOPHI
JIMHEHHOTO NpeoOpa3oBaHusl.
Martpuna nMHeHHOro
npeoOpa3oBaHus B Oasuce U3
COOCTBEHHBIX BEKTOPOB.
OmnepaTop pOCTOH CTPYKTYPHI.
YcnoBust IpocToil CTPYKTYpPbI
oneparopa. 4.2 JIuHEHHBIH
OIlepaTop B €BKINUI0BOM
MIPOCTPAHCTBE.
CamocomnpspKeHHBIN orepaTop.
CBoiicTBa COOCTBEHHBIX YHCEI
1 cOOCTBEHHBIX BEKTOPOB
CaMOCOIIPSDKEHHOT0 OIepaTopa.
[TpuBenenne MaTpHULBI
CaMOCOTIPSKEHHOTO OIlepaTopa
K TUaroHaIbHOMY BuIy. 4.3
KBanpaTtuunsie popmsbl.
Marpuunas 3anucek. U3meHnenue
MaTpHIBI KBaIPaTHIHOHN (HOPMBI
Ipy 3aMeHe Oa3uca.




Kiaccudukanums xBagpaTHIHbIX
dbopwm. [Ipusenenne
KBaIpaTHIHOH POPMBI K
KaHOHHYIECKOMY BUJY.
Kpwurepwuii CuibpBectpa. 3akoH
unepuuu. ITpasuno [ekapra.
4.4 TlpuBeneHue ypaBHEHUI
KPHBBIX U TIOBEPXHOCTEH
BTOPOTO MOpPSIKA K
KaHOHMYECKOMY BHIY Ha
OCHOBE TEOPHH KBaPAaTHYHBIX

hopm.

2. Meroauka oneHKH 3TanoB GopMUPOBaAHNS KOMIIETEHUMH B pAMKaX JUCUMILIMHBI.

[IpomexyTouHast arTecTanus 1Mo AUCUMILIMHE TIPOBOUTCA B 1 cemecTpe - B opMe IK3aMeHa, KOTOPBIHA
HalpaBJIeH Ha OLICHKY cpopmupoBanHocTH KommeTeHuuit OITK.2.

Kpome Toro, chopmMrpoBaHHOCTH KOMIETEHIIUN TIPOBEPSIETCS MPHU MPOBEACHUNA MEPOMPUITUNA TEKYIIEro
KOHTPOJISI, YKa3aHHBIX B TaOnwuie pasnena 1.

B 1 cemectpe 00si3aTenbHBIM 3TAallOM TEKYLIEH aTTECTAllMM SBISETCA pacdeTHO-rpaduuecKoe 3a/laHue
(padota) (PI'3(P)). TpeboBanus x Beinonaenuto PI'3(P), cocraB u mpaBuiia onieHKH COPMYINPOBAHBI B
nacrniopte PI'3(P).

OO61pre nmpaBuIia BHICTABICHHS OLIEHKH 10 JUCIUILIMHE ONPEeAesatoTcs 0alIbHO-PEUTHHIOBOM CUCTEMOH,
IPUBEJCHHON B paboueil mporpaMmme yueOHOM TUCIUIUIMHBI.

Ha ocHoBanuu npuBeIEHHBIX Aajiee KPUTEPUEB MOXKHO CJieNaTh OOLIMH BBIBOJ O CHOPMHPOBAHHOCTHU
xomnereHuu OIIK.2, 3a koTOpBIE OTBEUAET JUCLUIUINHA, HA PA3HBIX YPOBHSIX.

O0uas xapakTepucTUKA YPOBHEH 0CBOEHHSI KOMIIETEHIHIA.

Hu:xe moporoBoro. YpoBeHb BBINOJHEHUS pabOT HE OTBEYAEeT OOJBIIMHCTBY OCHOBHBIX TPEeOOBAaHUH,
TEOPETHUYECKOE COJIEPHKAHUE Kypca OCBOEHO YaCTUYHO, TPOOENIbl MOTYT HOCUTh CYILIECTBEHHBIH XapakTep,
HEOoOXOMMBbIE MMPAKTUYECKHUE HAaBBIKU PAOOTHI C OCBOEHHBIM MaTepHaoM c(hopMHUpPOBaHbI HE JOCTATOUYHO,
OOJIBIIMHCTBO TMPEAYCMOTPEHHBIX IMpOrpaMMoil 0Oy4deHus Yy4eOHBIX 3a/JaHUil HE BBIIOJIHEHBI WM
BBITOJIHEHBI C CYIIECTBEHHBIMU OITUOKAMHU.

IloporoBplii. VYpoBeHb BBHINONHEHUS pabOT oOTBeyaeT OOJIBLUIMHCTBY OCHOBHBIX TpeOOBaHUH,
TEOPETHUYECKOE COJIEPKaHNE Kypca OCBOCHO YaCTHYHO, HO MPOOeNbl He HOCAT CYIECTBEHHOT'O XapakTepa,
HEOOXOMMbIEe MPAKTUUECKHE HAaBBIKA PabOThI ¢ OCBOCHHBIM MaTe€pHUaloM B OCHOBHOM C(OPMHPOBAHBI,
OOJIBIIMHCTBO IPEyCMOTPEHHBIX MPOTrpaMMoOil 0OyueHHs y4eOHBIX 3a/JaHUI BBIIIOJIHEHO, HEKOTOpHIE
BUJIbI 33/1aHUH BBITIOJIHEHBI C OMIMOKaAMH.

Ba3oBblii. YpoBeHb BBITIONHEHHs] pPa0OT OTBEYAET BCEM OCHOBHBIM TPEOOBAaHUSIM, TEOPETHUECKOE
CoJlep’KaHhe Kypca OCBOCHO IMOJHOCTHIO, 0e3 MpoOenoB, HEKOTOPhIC MPAKTUYECKHUE HABBIKM PaOOTHI C
OCBOEHHBIM MaTepuaiioM c(HOpMUPOBaHBI HEJOCTATOYHO, BCE MPENYCMOTPEHHBIE MPOrpaMMoii 00ydeHUs
yueOHbIC 3aJaHUs BBITOJIHEHBI, KAYECTBO BBIMOJIHEHHUS HU OJHOTO W3 HUX HE OIEHEHO MUHUMAIIbHBIM
YHUCIIOM 0asIoB, HEKOTOPHIE U3 BBIMOJHEHHBIX 33JaHHH, BO3MOXKHO, COJEPKAT OIIHOKH.

IIpoaBMHYTHI. YPOBEHb BHIOIHEHHS pabOT OTBEYAET BCEM TPEOOBAHUAM, TEOPETUUECKOE COJICpPIKaHNE
Kypca OCBOEHO MOJHOCTBIO, 0€3 MpoOesoB, HE0OXO0AMMbIEC PAKTUYECKUE HAaBBIKU PabOThI ¢ OCBOGHHBIM
MaTtepuajoM c(hOpMUpPOBaHBI, BCE NPEAYCMOTPEHHBIE IPOrpaMMoN oOyueHHs YydeOHbIE 3aJaHus
BBINOJIHEHBI, KAUECTBO MX BBIIMOJHEHHSI OLICHEHO YHUCIIOM OaiiioB, OJU3KUM K MAaKCUMAaJIbHOMY.




,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 TMUCBMEHHON (opme, 1o Owmneram. buer ¢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 CTYJACHT PH
OTBETC Ha BONPOCHI HE JaeT ONPENEJICHH OCHOBHBIX TOHSATHH, NMPH PEIICHUW 3aJ1a4u
JIOTyCKAeT MPUHIMITHAIBHBIEC OTHOKH,

e onenka cocrasister 0-10 6annos.

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

» onenka cocrasisier 11-20 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,

» onenka cocrtasisier 21-30 6annos.

* OTBeT Ha K3aMEHAIMOHHBINA OWIICT 3aCUYNTHIBACTCS HA MPOJABHHYTOM YPOBHE, €CIIH CTYACHT



XOPOIIIO 3HAET TEOPHIO U YMEET PelIaTh MPaKTHUCCKHE 3a1auH,
» orueHka cocrasiisiet 32-40 6annos.

3. IIIkana oneHKH

B o0mieii onieHKe 1Mo JUCHUIUIMHE 3K3aMEHAIMOHHBIE OayIbl YUUTHIBAIOTCS B COOTBETCTBUU C
npaBWiiaMd  OaJJIbHO-PEUTUHIOBOM  CHUCTEMBbI, NpPHUBEIEHHBIMM B paboueil mporpamme
JUCLUIUINHBI.

4. Bompocsl K 5K3aMeHy N0 JUcHHILInHe «JIuHelHas anredpa»

Bonpocw no nuneiinoii ancebpe u ananumuueckoli ceomempuu
(I cemecTp)

1. ITonstue nomst. Yucnossle noia @, R, C. KoHeuHble [OII.

2. Ilome KOMIIIEKCHBIX 4Hcel. Moaynk M apryMeHT KOMIUIEKCHOro 4Hcna. DopMBL 3allcH
KOMIUTeKCHBIX dHcen. MopMyna Myaspa. HaxoxneHHe KopHeil n-if cTelleHH KOMILIEKCHOTO
9HCIIA.

3. ITomatne xombla. Konsiro MHOrowIeHOB Haj moneM. Teopema besy. OcHoBHasg TeopeMa
anre6pel. PasnoxkeHe MHOIOUICHOB HAa MHOXUTENTH B nole R. HaxoxkaeHNe HelbX KopHel
MHOTL'OIEHA.

4. Anre6pa MaTpuil. KoIbIo MaTpHIl Hal IIOIEM.

5. OnpenenuTens oOpaTUMOCTH MaTpHUIEL. CBolicTBa ompegenTeTei.

6. ObpatHas MaTpHIa. MeToapl HaxoxAeHHA 0OpaTHOH MaTpPHIIBL.

7. Panr MaTpHIbl. MeToapl HAX0XKACHHS paHra MaTpPHIIEL

8. IIpocTpaHcTBO apudMeTudecKHX BeKTOpPOB. KpHTepHii THHEHHON 3aBUCHMOCTH CHCTEMBI
apudMeTHdecKHX BeKTOpoB. Teopema o OasmcHOM MuHOpe. KpuTepmil IuHEHHOI
3aBHCHMOCTH CTPOK (cT0I0I10B) KBaApaTHOH MaTPHIIEL.

9. Pemenne HeBBIPOKICHHBIX CHCTeM IHHEHHBIX ypaBHeHHII MeTomoM Kpamepa, MeTomoMm
opnana-I'aycca i1 ¢ moMoITeio 0OpaTHOIT MATPUITEL

10. Teopema Kponekepa-Kanmemmn. HaxosmaeHmne oOImIero pemieHHs CHCTeMBI JTHHEHHBIX
ypaBHESHHI.

11. IlpuBeneHHas cHcTeMa NHHeHHBIX ypaBHeHHiII. (DyHIaMeHTalbHas CHCTeMa pelleHHi
(¢.c.p.). Teopema o cBA3u oOmIero pelleHHs CHCTeMBl JIHHOMHBIX ypaBHeHHH u ¢.c.p.
MPHUBEIeHHOM CHCTEMEL

12. TeoMeTpuueckoe BeKTOpPHOE IPOCTPaHCTBO. basHe B IIpocTpaHCIBe, HA IUIOCKOCTH M HA
MIPSMOIL.

13. HexaproBa cuctema koopausar, ITIJICK. J{miHa BekTopa. PaccTogHne MeEXKIY TOYKAMH.
Oprt BexTopa. Ilpoeknus. HamnpaBadromie KOCHHYCEL.

14. CxamgpHoe Npon3BeJeHMe: oIpefeleHHe, CBOHCTBa, BEIpakeHHe B JeKapTOBEIX KO-
OpIUHATAX, HAXOXEHHe yIJa MexJIy BeKTOpaMl, HaxXoxJIeHHue npoekiun. Ouspyeckuii
CMBICJI CKAILIPHOT'O IIPOU3BEIECHNU.

15. BexTopHOe IpoHM3BeleHHe: ONpeleleHHe, CBOIICTBa, BBIpAKeHHe B IeKaPTOBBIX KO-
OpIHHATAX, (PH3MIECKNIl CMBICT.

16. CMemaHHOe WpoOH3BeleHHe: OINpeleleHHe, CBOHCTBA, BEIpa)keHHe B JeKapTOBBIX
KOOpANHATax.

17. YpaBHeHns mpsaMoil Ha IUIOCKOCTH (ofIiee ypaBHeHHe, ITapaMeTpUYecKHe ypaBHEHHS,
KaHOHIUeCcKOe ypaBHeHNe, ypaBHeHHe B OTPe3Kax).

18. YpaBHeHHe IIpSIMOH Ha IIOCKOCTHU C YIVIOBBIM Kod(dunuerTtoM. HopManbHOe ypaBHEHHe
mpAMoii. B3anMHoe pacionoxeHue IpAMEIX. HaxokaeHne yria MeKIy IPAMBIMIL.

19. VpaBHeHHS IUIOCKOCTH B IIPOCTPaHCTBe. B3anMHOe pacioiokeHne IIIOCKOCTel.

20. VpasHeHHS NpsSMOH B NPOCTPAHCTBe. B3amMHOe pacHOIOXKeHHEe NPSIMEIX, HPAMOIl n
ILTOCKOCTH.

21. JluneitHble mpocTpaHcTBa: onpeeleHle H IpuMepsl. Kputepnil mineiiHoil 3aBHCcHMOCTH
BEKTOPOB.

22. Basuc. Ilpumeps! 6a3ucoB. Koopamnats! BekTopa. CBoiicTBa KOOPIMHATHEIX CTONIOIOB.
23. Teopema o umcie Oa3sHCHBIX BEKTOpoB. PaHr cmcreMbl BeKTOpoB. Teopema o paHre
KOHEYHOH CHCTeMBl JHCIOBBIX BEeKTOPOB. PasMepHOCTH mpocTpaHcTBa. KoHeYHOMepHEBIE I
DeckoHeUHOMEpHBIE IPOCTPaHCcTBa. TeopeMa 0 JONOIHEHHH CHCTEMBI BEKTOPOB 10 Oasuca.



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

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

26. JlumeliHO® HOAIPOCTPAHCTBO: OMNpeleleHHe 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-
paTopoB.

29. Ilpou3BeneHNe THMHEITHBIX ONEPAaTOPOR: OMNpejeleHHe U cBolicTBa. KpuTepnnm HeBEHI-
POXKISHHOCTH JINHEIHOrO 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. XapakTepHcTHYecKHI MHOTOWISH I €70 HEBAPHAHTEL.

35. CoOcrBenHEIE 4nclIa U cOOCTBEHHBIE BEKTOpPHI JIHMHEIHOIO OIlepaTopa: OIpeAelIeHHe 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: ONpeeleHne 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. CuMMeTpHYecKHe JHHeliHble oleparopbl B Marpuubl. CoOGcTBeHHBle uHCIa H coOCT-
BEHHBIE BEKTOPBI CHMMETPIIECKOTO OIepaTopa.

44. KpagpaTH4HbIe (OPMBI H IPHBEIeHAE 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.



denepanpHOE TOCYIAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHNE
BBICIIETO 00Pa30BaHMs
«HoBocubupckuii rocy1apcTBEHHBIH TEXHUUECKHH YHUBEPCUTETY
Kadenpa anre6psr 1 MaTeMaTH4eCKON JTOTHUKU

IHacnopr
pacueTHO-TpadguuecKoro 3agaHus (padoTb)

o auctuiummee «JIuHeiHas anredpa», 1 cemecTp

1. MeToauka OEHKH

B pamkax pacueTrHo-rpaduueckoro 3amaHus (paboThl) MO JTUCHUIUIMHE CTYACHTHI
JOJKHBI PELIUTH PAJ 337a4 Ha pa3IM4HbIE TEMbI BCETO Kypca.

[Ipu BbIIONHEHUM pacueTHO-rpaduueckoro 3aaaHus (paboTbl) CTYAEHTHI JOJKHBI

HU3YYUTh BEChb TeOpeTI/I‘ICCKI/Iﬁ MaTepHrall Kypca U IMIPUMCHUTDL €TI0 IpHU PCIICHUU NPAKTUYCCKHUX
3aaad.

OuenuBaemble mo3unmn: OTAETBHO OLIEHUBACTCS KaXK/I0€ 3a/1aHHE.
2. Kputepuu oleHKH

* PaGoTa cuuraercs He BBINOJHEHHOW, ecau BbmosHeHO 25 % 3amanuit PI'3 (P), omenka
COCTaBJIsieT S OAJIOB.

* PaGoTa cunTaercs BBHINOJIHEHHON HA MOPOrOBOM ypOBHE, eciu BbimoyiHeHO 50 % 3ananuit P13
(P), ouenka cocrasnser 10 6annos.

* PaboTa cunTaeTcs BBHIMOJIHEHHONH Ha §a30BOM ypOBHE, €clid BhIONHEHO 75 % 3amanmii P13
(P), ouenka cocrapnser 15 6amnos.

» PaboTa cunTaercs BHIIIOJHEHHON Ha MPOABHHYTOM ypOBHE, eciiu BbinosiHeHo 100 % 3amanuii
PI'3 (P), onienka cocrasmisietr 20 6anos.

3. HIkaJuaa oueHkun

B o06meit onenke no aucuuruinHe 6amisl 3a PI'3(P) yuuThIBaroTCst B COOTBETCTBUH C NPaBHIIAMU
0aIbHO-PEUTUHTOBOM CHCTEMBI, TPUBEACHHBIMH B paboyeil mporpaMme JUCIUIINHBL.



4. IIpumepHsblii nepevyeHb Tem PI'3(P)

BarPuaAHT 1

Saaaua 1. Hane koopausarsr sepmmn nupanigisl ApAds Az Ay Cpeaersavm sekTopnoi anrebpel HaiiTn yroa
mexcry pedpann Apds u A Ay, momans rpadn Ay Ao As, npoekupio gekropa Ay As Ha Bexrop A A, obben
HHPAMI/IEL

A1(8.6.4), A2(10,5,5), As(5.6,8), A4(8,10,7)
Saaaqa 2. Ha npsvoit 2e+y+11 = 0 HARTH TOUKY, DABHOYVIAJCHHYID 0T JABYX 38/0aHHbx Tover A(1,1) n B(3,0).
Bagaua 3. COCTABMTE yPABHEHHE [JIOCKOCTI, NPoxXoisiiell depes npayyo (o) 1 Touxy A

T —3 y4+4 z+1
= = , A{4,2, -1
() o= =2 (1,2,-1)

Bagaua 4. Haitru rouky M, cunverpuanyio rouke M orHocurebHO npsmoli:

=05 y+1,8 =z-1,5

| Qs =
M(1,2,3), 0 — ;
. — 2
I R R 2 1 0
A= - . |.D= : L.C=1 3 4 -2 |, K= )
1 7 -5 -5 & 111 0 0 -1 1 2
3 -1 =2 1 -1 00 1 -1 N -1
2 2 1
3 01 1 2 -2 . 1
B=<1—1)'F=(01 2)‘G= o =}'=(o)'Z= B

Juaaaa 5. Pemure cnereny BX =Y meronom Kpamepa n cuctemy CX = Z ¢ noMonbio obpaTHol MaTPHITEL

Suaaema 6. a) Hatrrr rank A, rank (GBF), rank (ZK™).

0) [IpopepnTs Ha COBMECTHMOCTE cHeTeMy AX = K.
Sagaua 7. Pemmnrs merogom Dayeea cuneremy DX = K.

Jamaua 8, Hanm sexrops ag,az, a3,d: ay = (—2,1,1), as = (0,3, 3), a3 = (2,0,-2), d = (2.4,0}.
Tokazars, 910 BEKTOPH @1, dg, az 0bpazyior Oasnc. Paznosnrs sextop d no stoumy Gasucy.

S3ajaua 9. Halirn pazveprocts 1 Gazne mmHelHoN oboioukn gektopor: a; = (1,2,3), ag = (2,3,4), ay = (3.2, 3),

a1 = (L,1,1).

3aaaua 10, Haitrn pasmepnocts u 6a3ue moanpocTpaneTsa peimennii o iHopa ol CHETeMBL THHETTHLIX YPABHE-

Hui BRX = 0.
3 2 1 1 2

=3 2 -2 10
3 2 16 1 6

Bagaaua 11 a) Juselinoe npeodpazsoBaHie ecTh CHMMETPHS BEKTOPA OTHOCHTEIBHO II0CKOCTH w0z, & 3aTeM Cxa-
Tie no ocn Oy B apa paza. Hafitn MaTprmy mumefinoro npeolpalonatis.,

6) Juueiinoe npeobpazosanne 3a4a10 marpuieii A, BuisicHITL FeOMeTpHYeCKHiT CMBICI 3TOM0 JHHEAHOTO 1pe-
olpasoBaHus.

10 0
A= 0 L 1
i g ;

Sajaua 12. Jluneiinoe npeodpazosanne 2agaH0 MaTpunedt @ g Gaznce eg = (1,0,0), g5 = (0. 1,0), ey = (0,0, 1).

2 3 2
= o 2 o
J"‘)' 2 3

a) [lonobpars napamerpet o, 3,y tak, 2100w Marpuua ¢ 6oy cuvmerpuanoi. Hajfitu cobersenupe 1ucaa n
CODCTRENNLIC BEKTOPL AHACHHONO NpeodpasoBanms.

&) Haitrn marpuiy aunefinoro npeobpasosanna B Gasnee n3 cobeTBENHRIX BEKTOPOR 1 B Gasnce r:; =€]—€3+es,
F'; = —e; +e3 — 2es, "'l:ls = —ey + 2eq + £3.

) [lo marpune & cocrapnth KBagparnanyio GopMy o1 nepeMerHbix @, i, 2. Haftn kaHoHAecknil i/ Keapa-
THAHOT POPMEL 1 YCTAHOBHTE, HB/ISMETCS [T OHA HOJOMETEIEHO olpeieieHHol. OTEer N0scHHTE.

Bagata 13, Jansl ypapneHnsa KPHBLIX BTOPOTO MOPSAKA B CHCTEMe Koopmumar ry.

1) a2 -+ ?\/G.‘(.'y + 3”2 = 24

2) 2u? — 2oy + 2% — 20— 2y +1=0.

st obeny KpHERIX:

a) Hafirun kanonuecknit Gazince o HANPARJIEHHE HOBRIX ocell Oz, 0y

6) HameaTs MATPHIY IEpexoIa oT CTApOro Dasuca K HOBoMY. [IpOBepHTE, IT0 3Ta MATPHIA SBJISCTCH OPTOTO-
HATLIOf, ODLACHITL €0 TEOMCTPHCCKHTT CMBICL.

e) [Ipupectn ypapnenne Kpusoil K KAHOHHICCKOMY BILILY.

r) M300pasnrs KpHBYIO B HEPBOHAYAILHOA CHETEME KOOD/HHAT,



