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1. BHelUHwWe TpeboBaHuSA

Tabnuua 1.1

Komnemenyus @roC: OIIK.2 cnioco0HOCTH IPHMEHSITH COOTBETCTBYIOINMIT (PHINKO-MATEMATHICCKHIT
ANNapar, MeToAbl AHAIN3A H MOIeTHPOBAHHSI, TEOPETHUECKOT0 1 IKCIIEPUMEHTATLHOI0 HCC/IeJOBAHNSI ITPH
pelieHnN NpodeccHoHATILHBIX 3aJa'; ¢ YACHIU CLeOVIOMUX PE3YTbIMAMOG 00y UeHUA:

311. 3HaTb 6a30Bble MOMOXEHUS (hyHAAMEHTANbHBIX PA3Ae/oB MaTeMATVKN

B 06beMe, HEOOXOAMMOM AN

BNafeHNs MaTeMaTU4eCKMM annapaToM s 06paboTKm MHAOopMaLIMKM U aHann3a JaHHbIX B 061acTy

NpoeccUoHaIbHOW AeaTeNbHOCTU

315. 3HaTb YHMBEPCA/IbHOCTb MaTEMATMYECKUX METO/O0B B MO3HAHUM OKPYXXAIOLLEro Mmpa

le. YMETb MPUMEHATb OCHOBHbIE METOAblI MAaTEMAaTUYECKOT O armnapara B MaTeMaTU4eCKMX MOAENAX 00bEKTOB

1 MpOLIeccoB

y8. 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.2.311 3HaTb 6a30Bble MOMOXEHUA PyHAAMEHTA/IbHBIX Pa3fe/ioB MaTeMaTUKN B 06beMe,
Heob6X0ANMOM /1A BN1afeHNsi MaTeMaTUYecKMM annapaTom A1 06paboTKM nHpopMaunn 1

aHa/In3a JaHHbIX B obnactu I'IpO(t)eCCI/IOHaJ'IbHOVI [EATEJIbBHOCTU

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

Nekumn,; MNpakTUYecKme 3aHATUS;
CamocTonTenbHas paboTa

OlK.2.y8 ymeeT paboTaTb C CUCTEMHbLIMU eCTECTBEHHOHAYUYHbIMW MOE/NSIMM 06bEKTOB

NPOgecCUOHAIbHOM AeATENbHOCTU

2 BBIIHACTSITH CKaJBIPHBIC, BEKTOPHBIC M CMEIIaHHBIC IIPOU3BCICHMST JIJIST
HaXOXKICHUA YITIOB MEK Y BEKTOpPaMU, ].'I.HO]I[EII[Cﬁ, O6’BGMOB, pa60T51 U MO-MECHTa
CHII

Nekumu; MNpakTUYecKme 3aHATUS;
CamocTonaTefibHasa paboTa

3.AccmefoBaTh U pemraTh CHCTEME] ITHEHHEIX alreOpandeckuX ypaBHEHMI
Me-tosamu Kpamepa, o6parnol MmaTpusl u ['aycca;

Nekuymu; MNpakTUYecKme 3aHATUA

OlNK.2.y10 ymeTb NPUMEHATbL OCHOBHbIE METO/bl MaTEMATUYeCKOro anmnapara B

MaTeMaTUYECKUX MOJENSIX 06BLEKTOB 1 NMPOLIECCOB

4.COCTaBRIIATH YpaBHCHU T€COMETPHICCKHUX O6’beKTOB',

|J'IeKL|,|A|/|; MpaKTnyeckune 3aHATUA

OrlK.2.y8 ymeeT paboTaTb C CUCTEMHbIMU ECTECTBEHHOHAYYHbIMW MOJENAMN 00 EKTOB

NPohecCNOHaNIbHON [eATeNbHOCTU

S.HpI/IBOILI/ITL KPHUBBIC U IIOBEPXHOCTHU BTOPOI'O MOPAAKA K KAHOHUICCKOMY BU-/Y,

Nekuwnu; TpakTnyeckmne 3aHATUS;
CamocToaTenbHast paboTta

OrlMK.2.315 3HaTb yHMBEPCa/IbHOCTb MaTeMaTUYECKUX METO0B B
Mupa

MO3HaHN OKpPY>XatoLLEero

6‘HOCTHHOBKY U METOJBI PETTEHNS OCHOBHBIX 3aJat, CBA3aHHBIX C IICPEIUCICHHBIMHA
BBIIIE ITOHATHIMH.

Nekuwnu; TpakTnyeckmne 3aHATUS;
CamocTosaTenbHas paboTta

OrlK.2.y10 ymeTb NPUMEHATbL OCHOBHbIe METOAbI MAaTEMATMYECKOro annaparta B

MaTeMaTUN4YECKNX MOAENAX 06BLEKTOB U npoLieccoB

7.coCTaBIATh MaTpumy JIMHEUHOTO oIepaTopa B JaHHOM Oasnce;

Nekuwnu; TpakTnyeckune 3aHATUS;
CamocrosTensHas pa6oTa

8.HaXOJII/ITL coOCTBEeHHEBIC BEKTOPLIL JIUHEUHOTO oreparTopa.

Jlekunu; MNpakTnyeckme saHATUA

OrlK.2.315 3HaTb YHMBEPCa/IbHOCTb MaTeMaTUYECKUX METO0B B
Mupa

MO3HaHNN OKPY>XatoLLEero




9.HepeB0}lH HHCI)OpMaHI/H/I C s3bIKa KOH_erTHOfI 3aJla9uM Ha A3BIK MaTEMaTH-YCCKHX
CHUMBOIJIOB U CTPOHUTH MaTEMATHUIECKHUE MOJIEITH HpOCTeﬁH.IHX CHCTEM U IIPOTIECCOB B
CCTCCTBO3HAHUH U TCXHHUKC,

JNekuwnu; TpakTnyeckune 3aHATUS;
CamocTosTenbHas paboTa

OrlMK.2.y8 ymeeT paboTaTb C CUCTEMHbIMU ECTECTBEHHOHAYYHbIMW MOAENAMN 00 EKTOB

NpoMeccMoHaIbHON AeATeNNbHOCTU

10.BI)I6I/IpaTb METOJAbI PEIICHU 34 /1a9 Ha OCHOBC aHallnu3a HOCTpOEHHOﬁ
MaTeMaTHIEeCKOM MO ICIIH.

Nekuwnu; TpakTnyeckme 3aHATUS;
CamocTosaTenbHast pabota

11.1cOIBE30BaTh 2JIEMEHTH MaTEMATHIECKOM JTOTHKH

Nekuwnu; MNpakTnyeckme 3aHATUS;
CamocTonaTenbHas paboTta

3. CofiepyXaHue 1 CTPYKTypa y4e6HOI AUCUMNANHbI

Tabnuua 3.1
CcbIIKM Ha
o AKTUBHbIE
Tembl nekumnit Yacbl pe3ynbTaThl YyebHas aeaTeNIbHOCTb
hopMbl, Yac.
06y4eHuns

Cemectp: 1

AvaakTuyeckas equHMLA: Bbiclias anrebpa

1. 1.1. MaTpuubl. Onepaummn Hag,
matpuuamn. Onpegenutens
MaTpuLbl N ero CBOMCTBA.
Ob6paTtHas matpuua. Moctpoe-Hue
obpaTHOI MaTpuLbl.

1.2. JInHeliHas He3aBUCMMOCTb
CTPOK ¥ CTONOL0B MaTpuLbl. PaHr
MaTpuLbl. HeM3MeHHOCTL paHra
NP 3neMeHTapHbIX
npeobpa3oBaHMAX MaTPULLbl. PaHr
CTYNeHYaTon MaTpuLbl.
BbluncneHune paHra MaTpuLibl ¢ 0 2 1,11,3,6
nomoLLblo anroputMma raycca.
Teopema 0 6a3MCHOM MUHOpE.

1.3. CnCTeMbI NINHENHBIX
ypaBHeHuiA. OCHOBHbIE MOHATUA U
onpeaeneHnsi. MaTpuyHbIin cnoco6
peLueHuns. dopmybl Kpamepa.
MeTtop Maycca. CoBMECTHOCTb
CUCTEMbI INHEWHbIX
anrebpanyeckmx ypaBHeHui
(Teopema KpoHekepa-Kanennn).




2. 2.1. BekTopbl. JInHelHbIe
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.

11,2, 7

AnpakTuueckas eanHuLA: AHaIMTUYeCKas reoMeTpus




3. 3.1. MoHATME 06 ypaBHEHUSAX
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. lnHeliHbIl 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. MaTtpuubl 1 onpegennTenu.
1.2. CncTeMbl NINHENHBIX
ypaBHe-HWiA.

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. JInHeiHble onepayun Hag,
BEKTOpPaMM 1 UX CBOICTBA.
2.2. CKanapHoe, BeKTOpHOe "
CMeLLlaHHOe Npou3BeaeHuns
BEKTOPOB.

2.3. Pa3noxeHve BeKTOpa no
6asucy.

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. MoHATKE 06 ypaBHEHUAX
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.

11, 4,5

AnaakTuyeckas eanHULA: DNIEMEHTbI NMHeHON anre6pbl




4. 4.1. lnHeliHbIl 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
eBK/IM0BOM MPOCTPAHCTBe.
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

0 0 10,11,8,9

thopm.
4. CamocTosaTe/IbHaa paboTa oby4atroLLerocs
CcbinkuM Ha
o Yacbl Ha Uackl Ha
No Buabl camocTosATeNbHOM paboTbl pesynbTaThbl
BbIMOJ/IHEHME [KOHCYbTaunn
06y4eHus
Cemectp: 1
1 [prs 56,7 |24 5

. beknemuwes . B. Kypc aHanIMTUYeCKOn reOMeTpUn 1 IMHENHOI anrebpsbl : y4ebHMK ans By3os / . B.
Beknemuiues. - M., 2008. - 307, [1] c. KpacHoB M. J1. BeKTOpHbI aHanu3. 3agayuv v npumepsl ¢
NnoApo6HLIMK peLeHnamMu : y4ebHoe nocobue ansa BTy3os / M. J1. KpacHos, A. W. Kucenes, I'. U.
MakapeHko. - M., 2002. - 140 c. : un. byrpos A. C. Bbicwas matematuka. [B 3 T.]. T. 1 : [yuebHuK ans
BY30B M0 MHXEHePHO-TeXHMYecKnM cneyunansHoctam] / A. C. byrpos, C. M. Hukonbckuid. - M., 2008. - 284
C.: un.

2 |I‘Io,u,r0TOBKa K 3aHATUAM |10, 11,2,9 |27 |3

: beknemuwes . B. Kypc aHanMTUYECKON reOMETPUN W TMHEHON anrebpsbl : y4ebHMK ans By3os / . B.
Beknemuwes. - M., 2008. - 307, [1] c. Byrpos A. C. Beicwwas matematuka. [B 3 1.]. T. 1 : [y4ebHuK ang
BY30B M0 MHXEHEPHO-TeXHWYeCcKM cneypanbHocTaM] / A. C. byrpos, C. M. Hukonbckuid. - M., 2008. - 284
C. : Un.

3 |ﬂ,OI‘IOJ'IHI/IT8ﬂbHaFI ydyebHas AesATeNbHOCTb |1, 2 |30 |2




. beknemuwwes . B. Kypc aHanMTUYeCKOI reOMETPUMN 1 INHENHOW anrebpbl : y4ebHuK ans By3os / [. B.
Beknemuiues. - M., 2008. - 307, [1] c. KpacHoB M. J1. BeKTOpHbI aHanu3. 3agayuv v npumepsl ¢
Nnoapo6HbLIMK peLeHnsaMY : y4ebHoe nocobue ans BTy3os / M. J1. KpacHos, A. W. Kucenes, I. U.
MakapeHko. - M., 2002. - 140 c. : un. byrpos A. C. Bbicwas matematuka. [B 3 T.]. T. 1 : [yuebHuK ans
BY30B M0 MHXEHEPHO-TeXHWUYeCcknM cneupanbHocTaM] / A. C. byrpos, C. M. Hukonbckuid. - M., 2008. - 284
C.:un.

4 |I‘|o,u,r0TOBKa K aTTecTauum |1, 2 |37 |2

: ViBneBa A. M. JInHeitHas anrebpa. AHaIMTUYecKas reoMeTpus : yuebHoe nocobue ansa 1 Kypca Bcex
(hakynbTeToB U thopm 06ydeHuns / A. M. NeneBa, M. W. Mpunyukas, M. A. YepHbix ; HoBOCKG. roc. TexH.
YH-T. - HoBoCnbmpck, 2009. - 149, [1] c. : un., Tabn. C60pHMK 3a4a4 No MaTeMaTuke 4ns BTy308. B 4 T1.. Y.
1 : [y4e6bHoe nocobue anis BTy308] / A. B. EdprmoB, A. ®. KapakynuH, L. B. KoxxyxoB 1 ap. ; nog o6y, peg.
A. B. Edimosa, A. C. MNocnenosa. - M., 2003. - 288 c. : us.

5. TexHonorus obyyeHus

[ns opraHnsaumm 1 KOHTPOA CaMOCTOATE/IbHOM paboTbl 00yYaroLMXCS, a TaKKe NPOBeAeHNs
KOHCYNbTaUuiA NPUMEHSIOTCA MHPOPMaLMOHHO-KOMMYHUKALMOHHbIE TeXHOorMm (Tabn. 5.1).

Tabnmua 5.1
JeAaTenbHOCTb VHhopMaLnoHHO-KOMMYHUKALMOHHbIE TEXHO/IOM U
HhopmmpoBaHue MopTan HI'TY
Pa3meLLeHmne yuebHbIX Mopran HITY
mMaTepuanos

6. MpaBuna aTTecTaumm 06ydatoLLMXCs Mo yuebHoO ANCLUNINHE

[ns atTecTaymm obyyaroLmxca no ANCUMNINHE NCnonb3yeTcs 6anbHO-penTUHIOBas cUcTeMa
(BPC), no3BonstoLLas BbICTaBNATb OLIEHKM MO TPaAULIMOHHON LKane n 15-ypoBHeBoli ECTS.
KpaTkas nHopmaums o bPC npuseseHa B Tabn. 6.1.

Tabnunua 6.1
MWuH. .
OueHnBaeMble BUAbI LeATeNbHOCTU 00yYatoLmnXCcs 6ann MakcuMasbHbI 6ann

Cemectp: 1

Iloozomoska k 3anamusm: 1 2
Jlexyusi: 9 18
Koumponvueie padomeut: 10 20
PI'3: 10 20

KoHTponupytowye Matepuanbl NpuBoAaTes B “KpacHos M. J1. BeKTOPHbIV aHanus. 3agayuv 1 npumepbl ¢ MOAPOGHbIMW PeLLeHNAMY : yuebHoe nocobue An1s BTy308 / M.
J1. KpacHos, A. N. Kucenes, I'. V. MakapeHko. - M., 2002. - 140 c. : un."

Drzamen: | 20 | 40

B Tabnuue 6.2 npeAcTaBeHO COOTBETCTBYE POPM KOHTPO/IS 3asBNIsieMbIM TPEGOBaHMAM K
pe3ynbTaTaM OCBOEHMUS AUCLUNVHBI.

Tabnunua 6.2
Kogpl Dopmbl
KOHTpO/A
KomneTer PesynbTaTbl 00yyeHUA p
umn 3awmTa 3
qDFOC Pr3 K3ameH

311. 3HaTb 6a30Bble MNOMOXEHUA (yHAAMEHTaNbHBLIX Pa3AenoB MaTeMaTVKn B 06bEME,
OlK.2 [HeobxoAnMOoM Ans BNaAeHus MaTeMaTMYecKUM annapaTom Ans 06paboTkKv UHGopMaLn 1 + +
aHanM3a flaHHbIX B 06/1aCTY NPORECCUOHANBHOI eATeNbHOCTM




315. 3HaTb YHMBEPCA/IbHOCTL MaTeMaTUYECKMX METOL0B B NO3HAHUN OKPYXatoLLero Mvpa + +

y10. yMeTb NPUMEHSITb OCHOBHbIE METO/bI MAaTEMATMYECKOrO annapaTa B MaTeMaTUUeCKMX
MOAENsIX 06bEKTOB U MPOLIECCOB

y8. yMeeT paboTaTh C CUCTEMHBLIMW ECTECTBEHHOHAYYHbIMU MOZENSAMU 0GHEKTOB
NpPOoeccUOHaNbHON AesTeNbHOCTH

®OH[] OLIEHOYHBIX CPEACTB MO AVUCLMN/IMHE NPeACTaBNeH B NPUIoXeHUn Ne 1 K paboueit
nporpamMme.

7. lutepatypa

OcHoBHas nMTepaTypa

1. Usnesa A. M. OcHOBBI anreOpbl U aHAJTUTUUECKOM reoMeTpuH | [yueOnuk| / A. M. UBnesa, A. T
IMunyc, A.B. Uexonanckux ; HoBocub6. roc. texH. yH-T. - HoBocuGupck, 2006. - 268, [1] ¢. : un.

2. UeneBa A. M. 'oToBHMCS K KOHTPOJIEHOM padore : yueObHOe mocobue / A. M. Henesa, JI. B.
Koranesckas, W. JI. Uepubix ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2010. - 172 ¢. : un.

3. Uenera A. M. 'oToBUMCSI K KOHTPOJIBHOM padoTe : yueOHOe ocodue / A. M. Usnesa, JI. B.
Kosanesckas, 1. [[. Yepubix ; HoBocub. roc. TexH. yH-T. - HoBocubupck, 2015. - 172 c.. - Pexum
noctymna: http:/elibrary.nstu.ru/source?bib_1d=vtls000223023

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

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

4. OBC "Znanium.com" : http://znanium.com/

s.

8. MeTonuyecKoe 1 NPorpaMMHoe obecrneyeHume

8.1 MeToauyeckoe obecreyeHme
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 ananutiaeckoi reoMeTpyuy U JIMHEHHON anreOpsl ;| y4eOHUK 1Sl By30B
/ . B. bexnemumies. - M., 2008. - 307, [1] c.
3. Kpacuor M. JI. BexTopHbiii aHanm3. 3a1auu U MPUMEPBI C TOAPOOHBIMU PEIISHUSIMHU | yueOHOe
niocobue st BTy30B / M. JI. Kpacuos, A. M. Kucenes, I'. 1. Makapenko. - M., 2002. - 140 ¢. : u.
4. COopHUK 3ama4 1o MaTeMaThke 11st BTy30B. B 4 1.. U. 1 : [yueGHoe mocobue mis BTy308] / A. B.
Edumos, A. @. Kapaxymun, U. b. Koxxyxos u ap. ; mox oom. pen. A. B. Epumosa, A. C.
Ilocmenosa. - M., 2003. - 288 ¢. : u.
5. Usnea A. M. Jluneiinas anreOpa. AHamuTH4ecKas reomeTpus | yueOHoe mocobue mis 1 kypca
Bcex (pakynpTeToB u (opm oOyuenus / A. M. Usnesa, I1. U. Ipunyuxkas, U. []. Yepusix ; HoBocuO.
roc. TeXH. yH-T. - HoBocubupck, 2009. - 149, [1] ¢. : m., Tabmn.

8.2 CneunannanpoBaHHOe NporpammHoe obecneyeHme
1 Windows
2 Office



9. MaTepunasibHO-TEXHUYECKOE obecneyeHue

IMpe3eHTaLMOHHOE 060pY0BaHEe

Ne

HaunmeHoBaHue

Ha3HaueHue

1

[Mpe3eHTaLMOHHOe 060pyA0BaHME
(MynbTUMeAWa-NPoeKTop, 3KpaH, KOMMbTEp
ANS YNPaBieHNs)

Mpe3eHTaLMOHHOE 060pyA0BaHME
MCNoNb3yeTcs ANs NpeAcTaBNeHUs
NEKLIMOHHOIo 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.
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OG606LLEeHHas CTPYKTypa OHAA OLEHOUYHbIX CPEACTB YUYeB6HON ANCLIMMINHBI

Tema

Koga thopmupyemoit
KOMMNETEHL N

3HaHuA/ymeHns

KoHTponupytoLLiee MmeponpusaTre (3K3ameH,
3a4eT, KypCcoBO NPOEKT 1 T.M.)

3.1. MNoHATVe 06 YpaBHEHMAX NINHWIA 1
NOBEPXHOCTEN. Anre6-pavnyeckine MMHUN 1
MoBePXHOCTY. M10CKOCTb B MPO-CTPaHCTBE.
BekTopHoe, 06LLee, HOpMabHOE YpaBHEHNA
M10CKOCTW. B3anMHOe pacronoxeHvie
MN/I0CKOCTEWA.

3.2. TpAMas B NIOCKOCTM U B MPOCTPaHCTBe.
BekTOpHOE ypaBHeHVe, NapaMeTpUIEcKue 1
KaHOHWYECKME YpaBHEHNA NpsMbIX. BaaumHoe
pacnonoxeHune NpsmbIX, NPAMbIX U
MN/10CKOCTeN. PaccTosiHWe 0T TOUKM 40 NpAMOiA

Ha NMI0CKOCTU 1 A0 NIOCKOCTK B MPOCTPaHCTBE.

3.3. KpuBble BTOPOro nopsgka.
KaHoHW4eckune YypaBHEHNA 1 OCHOBHbIE
CBOIACTBA. YpaBHEHUs KPUBbIX 2-T0 NOpsifKa B
NonsApHbIX KOOpAMHaTax.

3.4. ToBepXHOCTM BTOPOro NnopsiAka.
KaHoHW4eckune YypaBHEHNA 1 OCHOBHbIE
cBolicTBa. MeTog, ceueHuid. MoBepXHOCTM
BpaLLeHus. LinnmHapuyeckme no-BepxHOCTU.
KoHyc.

OHK.1

ylZ/MT. YMEET NUCMNO0/Mb30BaTb 3/IEMEHTbI MaTeMaTU4EeCKOIA TOrUKM ANA NOCTPOEHUA

CYXEHUIA M NX [0KA3aTeNbCTB

PI'3 Ok3ameH

3.1. MMoHsATWe 06 YpaBHEHWAX TMHWIA 1
NOBEPXHOCTEN. Anre6-pavyeckne MMHUN 1
MOBEPXHOCTY. M10CKOCTb B MPO-CTPaHCTBE.
BekTopHoe, 06LLee, HOpMabHOE YpaBHEHNA
NNOCKOCTW. B3avMHOe pacnosnioxeHve
NNOCKOCTEVA.

3.2. MpAMas B NIOCKOCTM ¥ B MPOCTPaHCTBE.
BekTopHOE ypaBHeHVe, NapaMeTPUIECKUE 1
KaHOHWYEeCKMe ypaBHeHMs NpamMbIX. BaavimHoe
pacnonoxeHue NpsmbIX, NPSMbIX U
M/10CKOCTeN. PaccTosiHWe OT TOUKM 40 NPAMON

Ha NI0CKOCTU 1 0 NI0OCKOCTK B MPOCTPaHCTBE.

3.3. KpunBble BTOpOro nopsfka.
KaHOHWuecKve ypaBHeHUS 1 OCHOBHbIE
CBOICTBA. YpaBHEHNS KPUBbIX 2-10 NopsaKa B
MONAPHbLIX KOOpAMHATAX.

ylZ/MT. YMEET NCNO/b30BaThb 3/IEMEHTbI MaTeMaT14ecKoi TOrvKu ANA NOCTPOEHUA

CYXXAEHWIA 1 NX JOKa3aTeNbCTB

PI'3 3k3ameH

1.1. MaTtpuubl 1 ONpesenuTeni.
1.2. CrcTeMbl NIMHERHBIX YpaBHe-HWIA.

y12/MT. YMEET NCNO/Mb30BaTb 3/IEMEHTbI MaTeMaT14eCKoi TOrnKm ANA NOCTPOEHUA

CYXXAEHWIA 1 NX JOKa3aTeNbCTB

PI'3 Sk3ameH




1.1. Matpuubl. Onepauumn Hag MaTpuL,aMu.
OnpefenuTens MaTpuLbl 1 €ro CBOICTBA.
O6patHas MaTpuua. MocTpoe-H1e 06paTHol
mMaTpuLibl.

1.2. JInHeliHas He3aBNCUMOCTb CTPOK 1
CTON6L0B MaTPULBI. PaHr MaTpuLpl.
Hen3meHHOCTb paHra npuw 3nemMeHTapHbIX
npeo6pa3oBaHMaX MaTpuLbl. PaHr cTyneH4aToi
maTpuLbl. BbluncneHne paHra MaTpuupl
nomoLLbo anroputma Maycca. Teopema o
6a3vICHOM MUHOPE.

1.3. CucTembl IMHEHbIX YPaBHEHWIA.
OCHOBHbIE NMOHATUS W OMpeaeneHns.
MatpuuHbIin cnocob peweHns. Popmybl
Kpamepa. Metog Maycca. CoBMeCTHOCTb
CUCTEMbI IHEVHbIX anrebpanyecknx
ypaBHeHuin (Teopema KpoHekepa-Kanennw).

OHK.1 OHK.2

310/MT. 3HaeT 6a30Bble NONOXKEHWA PYHAAMEHTa/IbHBIX Pa3fenioB MaTeMaTUKM B 06beME,
Heo6X0AMMOM [N19 BNafeHNs MaTeMaTU4eckMM annapaTom Ans 06paboTKuy MHpopMaLmmn v
aHasm3a flaHHbIX B 061aCTV NPO(ECCMOHaIBHON AeATeNbHOCTW 36/MT. 3HaeT
YHVBEPCAIbHOCTb MaTeEMaTUYECKMX METOL0B B MO3HAHWW OKPYXatoLLero mmpa y12/Mr.
YMeET 1CMO/b30BaTh 3/1EMEHTbI MAaTEMATUYECKON NOTVKM ANS MOCTPOEHUS CYXXAEHWIA 1 UX
[0Ka3aTenbCTB

PI'3 3k3ameH

4.1. JnHeiiHbI onepatop. MaTpuua
NVHeHOro npeo6bpa3oBaHus. ViameHeHne
MaTpULibl IMHEHOTo Npeobpa3oBaHKs Npu
3ameHe 6a3unca. Co6CTBEHHbIe Yncna n
CO6CTBEHHbIE BEKTOPbI IMHENHOTO
npeobpa3oBaHus. MaTpuua MHenHoro
npeobpa3oBaHms B 6a3nce 13 CO6CTBEHHbIX
BeKTOpoB. OnepaTop NPOCTOi CTPYKTYpbI.
Ycnosws NpocToi CTPYKTYPbI OnepaTopa.

4.2 JInHelHbIVi onepaTop B eBKNAOBOM
npocTpaHcTBe. CaMOCONPSXXEHHbIN onepaTop.
CBoiicTBa COBCTBEHHBIX YNCEN U COBCTBEHHBIX
BEKTOPOB CaMOCOMPSXKEHHOTO OnepaTopa.
MpuBeaeHne MaTpKLbl CAMOCOMNPAXEHHOTO
orepaTopa K juaroHanbHOMY Buay.

4.3 KsagpatuuHble hopmbl. MaTpuyHas
3anucb. 3meHeHve maTpuLbl KBagpaTu4HoON
thopmbl Npu 3ameHe 6asuca. Knaccmdmkauyus
KBafpaTuyHbIX hopm. MprBeseHne
KBaPaTUYHON (OPMbI K KBHOHUYECKOMY BUAY.
Kputepuin CunbeecTpa. 3aKOH 1HepLy.
Mpasuno fekapTa.

4.4 TlpuBefeHVe ypaBHEHUIA KPUBBIX U
MOBEPXHOCTEV BTOPOro nopsgka K
KaHOHWYECKOMY BUAY Ha OCHOBE Teopui
KBaApaTUYHbIX POpM.

y12/MT. yMeeT NCMONb30BaTh 3NEMEHTLI MAaTeMaTUUECKOI NOTVKW /1S NOCTPOEHMS!
CYXXAEHWI 1 1X [0Ka3aTeNbCTB Y5/MT. yMeeT NMPUMEHSITb OCHOBHbIE METOZbI
MaTeMaTMYeCcKoro anmnapara B MaTeMaTUUECKMX MOAENAX 06BEKTOB 1 NPOLIECCOB

PI'3 3k3ameH




2.1. BekTopbl. JINHeliHbIe onepauumn Hap,
BEKTOPaMM 1 NX CBOCTBA. MOHATWE NMHENHOTO
npocTpaHcTBa. JInHeiHas 3aBUCMMOCTb 1
NNHelHas He3aBMCUMOCTb BEKTOPOB. Basuc 1
pa3MepHOCTb IMHEHOT0 NPOCTPaHCTBa.
CwcTtembl KoopAuHaT. KoopAnHaTbl BEKTOpa.
JInHeliHble onepauyu Hag BEKTOpamm B
KoopAWHaTHOIA thopme.

2.2. CkanapHoe npowv3BefieHne BEKTOPOB.
CBOIiCTBa CKaNApHOro Npou3BeAeHN.
BbIpaxeHne cKasiapHOro nponssefeHns Yepes
KOOPANHATbI BEKTOPOB B OPTOHOPMUPOBAHHOM
6asuce. [nvHa BeKTOpa. Yron mexay
BEKTOPamu. Y C/I0BI e OPTOrOHa/IbHOCTH
BEKTOPOB. HanpasnsoLLyie KOCUHYCbI BEKTOPA.
MpoeKLys BEKTOPa, CBOWCTBA NMPOEKLINIA.

2.3. BeKTopHOe npoun3ssefeHne 1 ero
CBOICTBA. BbipaXkeHWe BEKTOPHOIO
Npou3BefjeHns vepes KOOpANHAaTLI BEKTOPOB B
OpTOHOPMUMPOBaHHOM 6asuce. Mnowiags
napasineno-rpaMma 1 TpeyrosibHuKa. Ycnosue
KOJIIMHEAPHOCTY BEK-TOPOB.

OHK.1 OHK.2

y12/MT. yMeeT NCMONb30BaTb 3feMeHTbI MaTeMaTU4EeCKOI 0OTr1KN ANS NOCTPOEHMS
CY)XIEHWIA N UX [OKa3aTeNbCTB Y5/MT. yMeeT NPUMEHNATb OCHOBHbIE METO/bI
MaTeMaTM4eCcKoro anmnapara B MaTeMaTU4eCKUX MOZENSAX 06bEKTOB 1 NPOLLECCOB

PI'3 Ok3ameH

2.1. JlnHeliHble onepauyu Haf, BEKTOpamm 1 Ux
CBOWCTBA.
2.2. CKanspHoe, BEKTOPHOE 1 CMeLlaHHoe
Npou3BefjeHNs BEKTOPOB.

2.3. PasnoxeHue BeKTOpa no 6asucy.

ylZ/MT. YMEET NUCNO0/b30BaThb 3/IEMEHTLI MaTeMaT14eCKo TOrnKm ANA NOCTPOeHUA
Cy)K,Cl,EHI/IVI M NX AoKasaTe/ibCTB y5/MT. YMEET NMPUMEHATb OCHOBHbIE METO/bI
MaTeMaTn4yecKoro annapara B MateMaTU4ecKMxX moaensax 06bLEKTOB 1 npoteccoB

PI'3 3k3ameH




,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 MpOBOAUTCA B MHChMEHHOM (opme, no Owneram. buner dopmupyercs 1o
CIIeyIOIIEMY TIPaBUITy: TIEPBBIN BOIIPOC BBIOMpPAETCs U3 Juara3oHa BonpocoB 1-24, BTopoii Bompoc
W3 Jyana3oHa BOMpocoB 25-48 (crucok BOMPOCOB TpWBEACH HWke). B Xoxe sk3ameHa
npernoaBaTesib BIPaBe 3a/1aBaTh CTYCHTY JIOMOJIHUTEIBHBIE BOIIPOCKH U3 00IIero nepedns (1. 4).

(I)OpMa 9K3aMCHAIITMOHHOI'O ounera

HOBOCHUBUPCKUI IT'OCYJAPCTBEHHbBIN TEXHUYECKNUI YHUBEPCUTET
@DaKyJIbTeT

Bbuier Ne
K 9K3aMEHY M0 TucHuIuMHe «JInnelnas anrebpay

1. Teopema o panre. Teopema Kponekepa-Kanemm.
2 CBOMCTBA M TEOMETPUUECKUI CMBICII BEKTOPHOTO ITPOU3BEICHMUSI.
3 PemmmTe MaTpuyHOE YpaBHEHUE

1 2 3 2 1 11 0o 2 7
11 1)]-X-13 -1 0]=(-1 3 11
1 3 6 0O 0 1 2 2 3
YTBepxaato: 3aB. kKadeapoin noixHocTh, DO
(Toamuck)
(mata)

2. Kpurepuu ouenkun

* OTBeT Ha 3K3aMCHAIIMOHHBIA OWJIET CYMTACTCS HEYHAOBJIETBOPUTEIbHBIM, CCIIH CTYJCHT PU
OTBETE€ HA BOIPOCHI HE [JAET OINpPEACICHUN OCHOBHBIX IOHATHUH, NPH DPEIICHUM 33]a4u
JIOIYCKAeT MPUHIIMITAATBHBIC OTHOKH,

» omnenka coctasisger 10 6annos.

* OTBeT Ha 3K3aMCHAIMOHHBIN OWJIET 3aCUUTHIBACTCS HA MOPOTOBOM YPOBHE, €CJIU CTYACHT MPH
OTBCTC HaA BOl'IpOCBI aaer onpeﬂeneHHe OCHOBHBIX HOH?ITI/Iﬁ, HpI/I peHICHI/II/I 3a1a49u )IOHYCKaeT
HETPUHIIMITAATBHBIC ONTUOKH, HAIIPUMEP, BHIYUCITUTEBHBIC,

» oreHka cocrasisier 20 6annos.

* OTBeT Ha 9K3aMCHAIMOHHBIN OWJIET OWJIET 3aCUMTHIBACTCS Ha 6A30BOM YPOBHE, €CJIM CTYICHT
IIPU OTBETE Ha BOIPOCHI POPMYIUPYET OCHOBHBIE OHSTHS, TEOPEMBI, HE JIOMYCKAET OMIMOOK
NIPU PEUICHUH 3a/1a4H,

» oreHka cocrasistet 30 6annos.

* OTBeT Ha K3aMCHALMOHHBIN OWJIET 3aCUNUTHIBACTCS HA MPOJABHHYTOM YPOBHE, €CIH CTYICHT
XOPOIIIO 3HAET TEOPHIO U YMEET PelIaTh MPaKTHUECKHE 3a1a4H,



» oreHnka cocrasisier 40 6annos.
3. HIxkana oumeHku

B o61ueit onieHke 1o JUCHUIUIMHE 3K3aMEHALMOHHBIE OallyIbl YUUTHIBAIOTCS B COOTBETCTBUU C
npaBWwiIaMyd  OaJUIbHO-PEUTHHTOBOM  CHCTEMBI, TPHUBEACHHBIMH B pabodell mporpamMme
JUCLIUILINHBL.

4. Bomnpocsl K 3k3aMeHy M0 JMCcUMIINHe «JIuHeiinas anrebpa»

Bonpocul no nuneiinoii anceope u ananumiuyeckoii ceomempuu
(I cemectp)

1. Ilonstue nonsa. Yucnossie oig (0, R, C. KoHeuHble MOIA.

2. Iloe xKOMILTEKCHBIX 4Hcel. MOAylIh M apryMeHT KOMIUIEKCHOTO 4Hcia. DOpMBI 3alicH
KoMIIeKcHBIX uncel. @opmyna Myaspa. HaxoxaeHne KopHeil n-if cTelleHH KOMIIIEKCHOTO
YHCIIA.

3. IlomsaTne xonbua. Komprno MHOrouneHoB Han moneM. Teopema besy. OcHoBHas Teopema
anreOpsl. PasnojxkeHne MHOTOWIEHOB Ha MHOXHTeIHN B Ione R. HaxoxkIeHne mensX KOpHeH
MHOT'OYJIEHA.

4. Anredpa marpun. Koneno MaTpHi Haj ITOIIeM.

5. OnpenenuTens oOpaTHMOCTH MaTpHIEL. CBoilcTBa OnpedennTeIei.

6. ObparHag MaTpHIa. MeToapl HaxoxkAeHHA 0OpaTHOMH MAaTpPHIIEL.

7. Panr MaTpuIbl. MeToIbl HAXO0XKISHHs PaHra MaTpPHIIEL

8. IlpocTpancTBO apupMeTHIeCKHX BeKTOPOB. KpHTepHil MHHEHHON 3aBHCHMOCTH CHCTEMEI
apndMeTHIeckUX BeKTopoB. TeopemMa o ©OasucHoM wMHHope. Kpurepmit muneitHOI
3aBUCHMOCTH CTPOK (cToNOII0B) KBaApaTHOI MaTpPHITEL

9. PemeHne HeBBIPOKICHHBIX CHCTEM JIMHEHHBIX ypaBHeHHil MeromoM Kpamepa, Meromom
JKopnana-T'aycca 1 ¢ HOMOIIBI0 OOPaTHOIH MATpPHIIEL.

10. Teopema Kponekepa-Kamemmu. HaxoxaeHne oOmIero pelleHNs CHCTeMBl JIHHEIHBIX
ypaBHECHMIL.

11. IlpuBeneHHas cHcTeMa ITHHEHHBIX ypaBHeHHMi. (DyHIaMeHTalbHas cHCTeMa peIIeHHIt
(¢.c.p.). Teopema o cBg3u OOWIEro pelleHNS CHCTEMBl JIHHEHHBIX ypaBHeHuUd u ¢.c.p.
[IPHBEIEHHON CHCTEMBL

12. I'eoMeTpruecKoe BeKTOpHOE IPOCTPAHCTBO. basHc B IpocTpaHCTBe, HA IIOCKOCTH M Ha
MpsAMOit.

13. JlekaptoBa cuctema koopamHaTt, ITJICK. Jlmmra BekTopa. PaccTosHNEe MeXIy TOUKaMH.
Opr BexTopa. IIpoeknmsa. Hanpasmisrome KOCHHYCEHI.

14. CkamspHOe IpomH3BeleHNe: ONpeleleHHe, CBOIICTBA, BBEIPAKEHHE B JEKAPTOBBIX KO-
OpIHHATAaX, HaXOXJIeHHe yINa MeXIy BeKTOpaMH, HaXojkIeHHe MpoeKIuH. Ou3HMdIecKHil
CMBICTT CKalISIPHOTO MPON3BeIeHNS.

15. BekxTopHOoe TNpom3BelcHMe: oNpeAcTeHHe, CBOHCTBa, BEIpakeHHEe B JeKapTOBBIX KO-
opauHaTax, PU3HIEeCKUIl CMBICIL

16. CmemaHHOe @pOH3BeleHHe: OINpeleleHHe, CBOICTBA, BBIPA)KEHHEe B JEKAPTOBBIX
KOOpAHHATax.

17. YpaBHeHHs mpAMOIl Ha IIOCKOCTH (oOImee ypaBHeHHe, MapaMeTpHUecKkHe ypaBHEHHS,
KaHOHIUeCKOe ypaBHEHNE, ypaBHEHHE B OTPE3Kax).

18. YpaBHeHHe IpSIMOI Ha INTOCKOCTH C YITIOBEIM KoagdunuerToM. HopMmanbkHoe ypaBHEHHE
npsaMoii. BzanMHuoe pacnono:xeHue npsaMeix. HaxoxaeHne yrira MesxIy IpSMBIMU.

19. YpaBHeHH IIIOCKOCTH B IPOCTPAHCTBE. B3aMHOE pacloNokeHHe ITIOCKOCTEl.

20. YpasHeHHS MpAMOH B INpOCTpPaHCTBe. B3anMHOe pacHoloKeHHe MPAMEIX, HpAMoil u
ILIOCKOCTIL.

21. JIuneiiHble IPOCTPAHCTBA: ONpeeleHNe 0 MprMepsl. Kpurepnil mHeiiHOIl 3aBHCHMOCTH
BEKTOPOB.

22. Basuc. IIpumeps! 6a3ucos. KoopanHaTe! BekTopa. CBOICTBA KOOPAHHATHEIX CTONIOIOB.
23. Teopema o umcie Oa3sHCHBIX BEKTOpOB. PaHr clcTeMBl BeKTOopoB. TeopeMa o pamre
KOHeUHO CHCTeMEI YHCIOBEIX BeKTOpPOB. PasMepHocTh IpocTpaHcTBa. KoHeuHOMepHEIe 1
OeckoHeUHOMEpHEIE TpocTpaHcTBa. TeopeMa 0 JONOTHEHHH CHCTEMEI BEKTOPOB 10 GasHca.



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.



,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 MpOBOAUTCA B MHChMEHHOM (opme, no Owneram. buner dopmupyercs 1o
CIIeyIOIIEMY TIPaBUITy: TIEPBBIN BOIIPOC BBIOMpPAETCs U3 Juara3oHa BonpocoB 1-24, BTopoii Bompoc
W3 Jyana3oHa BOMpocoB 25-48 (crucok BOMPOCOB TpWBEACH HWke). B Xoxe sk3ameHa
npernoaBaTesib BIPaBe 3a/1aBaTh CTYCHTY JIOMOJIHUTEIBHBIE BOIIPOCKH U3 00IIero nepedns (1. 4).

(I)OpMa 9K3aMCHAIITMOHHOI'O ounera

HOBOCHUBUPCKUI IT'OCYJAPCTBEHHbBIN TEXHUYECKNUI YHUBEPCUTET
@DaKyJIbTeT

Bbuier Ne
K 9K3aMEHY M0 TucHuIuMHe «JInnelnas anrebpay

1. Teopema o panre. Teopema Kponekepa-Kanemm.
2 CBOMCTBA M TEOMETPUUECKUI CMBICII BEKTOPHOTO ITPOU3BEICHMUSI.
3 PemmmTe MaTpuyHOE YpaBHEHUE

1 2 3 2 1 11 0o 2 7
11 1)]-X-13 -1 0]=(-1 3 11
1 3 6 0O 0 1 2 2 3
YTBepxaato: 3aB. kKadeapoin noixHocTh, DO
(Toamuck)
(mata)

2. Kpurepuu ouenkun

* OTBeT Ha 3K3aMCHAIIMOHHBIA OWJIET CYMTACTCS HEYHAOBJIETBOPUTEIbHBIM, CCIIH CTYJCHT PU
OTBETE€ HA BOIPOCHI HE [JAET OINpPEACICHUN OCHOBHBIX IOHATHUH, NPH DPEIICHUM 33]a4u
JIOIYCKAeT MPUHIIMITAATBHBIC OTHOKH,

» omnenka coctasisger 10 6annos.

* OTBeT Ha 3K3aMCHAIMOHHBIN OWJIET 3aCUUTHIBACTCS HA MOPOTOBOM YPOBHE, €CJIU CTYACHT MPH
OTBCTC HaA BOl'IpOCBI aaer onpeﬂeneHHe OCHOBHBIX HOH?ITI/Iﬁ, HpI/I peHICHI/II/I 3a1a49u )IOHYCKaeT
HETPUHIIMITAATBHBIC ONTUOKH, HAIIPUMEP, BHIYUCITUTEBHBIC,

» oreHka cocrasisier 20 6annos.

* OTBeT Ha 9K3aMCHAIMOHHBIN OWJIET OWJIET 3aCUMTHIBACTCS Ha 6A30BOM YPOBHE, €CJIM CTYICHT
IIPU OTBETE Ha BOIPOCHI POPMYIUPYET OCHOBHBIE OHSTHS, TEOPEMBI, HE JIOMYCKAET OMIMOOK
NIPU PEUICHUH 3a/1a4H,

» oreHka cocrasistet 30 6annos.

* OTBeT Ha K3aMCHALMOHHBIN OWJIET 3aCUNUTHIBACTCS HA MPOJABHHYTOM YPOBHE, €CIH CTYICHT
XOPOIIIO 3HAET TEOPHIO U YMEET PelIaTh MPaKTHUECKHE 3a1a4H,



» oreHnka cocrasisier 40 6annos.
3. HIxkana oumeHku

B o61ueit onieHke 1o JUCHUIUIMHE 3K3aMEHALMOHHBIE OallyIbl YUUTHIBAIOTCS B COOTBETCTBUU C
npaBWwiIaMyd  OaJUIbHO-PEUTHHTOBOM  CHCTEMBI, TPHUBEACHHBIMH B pabodell mporpamMme
JUCLIUILINHBL.

4. Bomnpocsl K 3k3aMeHy M0 JMCcUMIINHe «JIuHeiinas anrebpa»

Bonpocul no nuneiinoii anceope u ananumiuyeckoii ceomempuu
(I cemectp)

1. Ilonstue nonsa. Yucnossie oig (0, R, C. KoHeuHble MOIA.

2. Iloe xKOMILTEKCHBIX 4Hcel. MOAylIh M apryMeHT KOMIUIEKCHOTO 4Hcia. DOpMBI 3alicH
KoMIIeKcHBIX uncel. @opmyna Myaspa. HaxoxaeHne KopHeil n-if cTelleHH KOMIIIEKCHOTO
YHCIIA.

3. IlomsaTne xonbua. Komprno MHOrouneHoB Han moneM. Teopema besy. OcHoBHas Teopema
anreOpsl. PasnojxkeHne MHOTOWIEHOB Ha MHOXHTeIHN B Ione R. HaxoxkIeHne mensX KOpHeH
MHOT'OYJIEHA.

4. Anredpa marpun. Koneno MaTpHi Haj ITOIIeM.

5. OnpenenuTens oOpaTHMOCTH MaTpHIEL. CBoilcTBa OnpedennTeIei.

6. ObparHag MaTpHIa. MeToapl HaxoxkAeHHA 0OpaTHOMH MAaTpPHIIEL.

7. Panr MaTpuIbl. MeToIbl HAXO0XKISHHs PaHra MaTpPHIIEL

8. IlpocTpancTBO apupMeTHIeCKHX BeKTOPOB. KpHTepHil MHHEHHON 3aBHCHMOCTH CHCTEMEI
apndMeTHIeckUX BeKTopoB. TeopemMa o ©OasucHoM wMHHope. Kpurepmit muneitHOI
3aBUCHMOCTH CTPOK (cToNOII0B) KBaApaTHOI MaTpPHITEL

9. PemeHne HeBBIPOKICHHBIX CHCTEM JIMHEHHBIX ypaBHeHHil MeromoM Kpamepa, Meromom
JKopnana-T'aycca 1 ¢ HOMOIIBI0 OOPaTHOIH MATpPHIIEL.

10. Teopema Kponekepa-Kamemmu. HaxoxaeHne oOmIero pelleHNs CHCTeMBl JIHHEIHBIX
ypaBHECHMIL.

11. IlpuBeneHHas cHcTeMa ITHHEHHBIX ypaBHeHHMi. (DyHIaMeHTalbHas cHCTeMa peIIeHHIt
(¢.c.p.). Teopema o cBg3u OOWIEro pelleHNS CHCTEMBl JIHHEHHBIX ypaBHeHuUd u ¢.c.p.
[IPHBEIEHHON CHCTEMBL

12. I'eoMeTpruecKoe BeKTOpHOE IPOCTPAHCTBO. basHc B IpocTpaHCTBe, HA IIOCKOCTH M Ha
MpsAMOit.

13. JlekaptoBa cuctema koopamHaTt, ITJICK. Jlmmra BekTopa. PaccTosHNEe MeXIy TOUKaMH.
Opr BexTopa. IIpoeknmsa. Hanpasmisrome KOCHHYCEHI.

14. CkamspHOe IpomH3BeleHNe: ONpeleleHHe, CBOIICTBA, BBEIPAKEHHE B JEKAPTOBBIX KO-
OpIHHATAaX, HaXOXJIeHHe yINa MeXIy BeKTOpaMH, HaXojkIeHHe MpoeKIuH. Ou3HMdIecKHil
CMBICTT CKalISIPHOTO MPON3BeIeHNS.

15. BekxTopHOoe TNpom3BelcHMe: oNpeAcTeHHe, CBOHCTBa, BEIpakeHHEe B JeKapTOBBIX KO-
opauHaTax, PU3HIEeCKUIl CMBICIL

16. CmemaHHOe @pOH3BeleHHe: OINpeleleHHe, CBOICTBA, BBIPA)KEHHEe B JEKAPTOBBIX
KOOpAHHATax.

17. YpaBHeHHs mpAMOIl Ha IIOCKOCTH (oOImee ypaBHeHHe, MapaMeTpHUecKkHe ypaBHEHHS,
KaHOHIUeCKOe ypaBHEHNE, ypaBHEHHE B OTPE3Kax).

18. YpaBHeHHe IpSIMOI Ha INTOCKOCTH C YITIOBEIM KoagdunuerToM. HopMmanbkHoe ypaBHEHHE
npsaMoii. BzanMHuoe pacnono:xeHue npsaMeix. HaxoxaeHne yrira MesxIy IpSMBIMU.

19. YpaBHeHH IIIOCKOCTH B IPOCTPAHCTBE. B3aMHOE pacloNokeHHe ITIOCKOCTEl.

20. YpasHeHHS MpAMOH B INpOCTpPaHCTBe. B3anMHOe pacHoloKeHHe MPAMEIX, HpAMoil u
ILIOCKOCTIL.

21. JIuneiiHble IPOCTPAHCTBA: ONpeeleHNe 0 MprMepsl. Kpurepnil mHeiiHOIl 3aBHCHMOCTH
BEKTOPOB.

22. Basuc. IIpumeps! 6a3ucos. KoopanHaTe! BekTopa. CBOICTBA KOOPAHHATHEIX CTONIOIOB.
23. Teopema o umcie Oa3sHCHBIX BEKTOpOB. PaHr clcTeMBl BeKTOopoB. TeopeMa o pamre
KOHeUHO CHCTeMEI YHCIOBEIX BeKTOpPOB. PasMepHocTh IpocTpaHcTBa. KoHeuHOMepHEIe 1
OeckoHeUHOMEpHEIE TpocTpaHcTBa. TeopeMa 0 JONOTHEHHH CHCTEMEI BEKTOPOB 10 GasHca.



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.



Bonpocwl no aunetinoti aneebpe u anarumuieckou ceomempuu
(I cemectp)

1. ITonstre moms. Yucnoswie nong Q, R, C. Koneunsle moss.

2. Ilone KOMIUIEKCHBIX uucesl. Moayiab U apryMeHT KOMIUIEKCHOTO uucia. ®opmsl 3anucu
KoMIUIeKCHBIX unces. Dopmyna Myaspa. Haxoxnenue kopHei N-il cTeneHu KOMILIEKCHOTO
qHClIa.

3. Iloustue xonbua. Konpio MHorouseHoB Haj mnosieM. Teopema be3dy. OcHoBHas Teopema
anreOpel. Pa3nokeHre MHOTOYJICHOB HA MHOXKUTeNU B nojie R. HaxoxkneHue menbix KopHen
MHOT'OUJICHA.

4. Anre6pa matpun. Konblio Matpuil Has1 OJIEM.

5. Onpenenurens odparumoctu MaTpuiibl. CBOICTBA ONpeaeIuTeNeH.

6. O6paTtHas marpuna. Meroibl HAX0KI€HUSI 00PaTHON MAaTPHILIBL.

7. Panr matpuil. MeToabl HaXO0K/EHUS paHTa MATPULIBI.

8. IIpocTpaHcTBO apupMETHIECKHX BEKTOpPOB. KpuTepuii TMHEHHON 3aBUCHMOCTH CHCTEMBI
apudmeTnueckux BeKTOpoB. Teopema o ©OasucHom MuHOpe. Kputepuit nuHeiHON
3aBHCHUMOCTH CTPOK (CTOJIOIIOB) KBAJAPATHON MaTpPHUIIBL.

9. PelieHne HEBBIPOKIEHHBIX CHCTEM JIMHEWHBIX ypaBHeHUU MeroaoM Kpamepa, meromaom
Kopnana-I'aycca u ¢ momolp0 00paTHOW MaTpPULIBIL.

10. Teopema Kponekepa-Kamennu. Haxoxknenue oO0IIero pemieHuss CHUCTEMbI JMHEHHBIX
YpaBHEHUM.

11. IlpuBeneHHas cucrema JMHEHHBIX ypaBHeHUH. DyHJIaMEHTajbHas CHCTEMa PELICHUU
(¢.c.p.). Teopema o0 cBsi3M OOIIETO pEIICHUS CHUCTEMbl JHMHEHHBIX ypaBHEHUH U ¢.C.p.
MIPUBEJECHHON CHCTEMBI.

12. 'eomeTpuyeckoe BEKTOPHOE NMPOCTPAHCTBO. ba3suc B MpocTpaHCTBE, HA MJIOCKOCTH U Ha
IPSIMO.

13. lexaproBa cucrema koopauHat, IIJICK. /InuHa BekTopa. PaccTosiHMEe MEXIy TOYKaMHU.
Oprt Bekrtopa. [Ipoexuus. Hanpapinsromniye KOCUHYCHI.

14. CxanspHOE€ NpOU3BEACHUE: OIPEAEIEHUE, CBOICTBA, BBIPAXXEHUE B JEKapTOBBIX KO-
OpJIMHATax, HAaXOXKJICHHWE YIJIa MEXIy BEKTOPaMH, HAXOXKICHUE INPOCKUHH. DPU3NYECKHUU
CMBICJI CKaJIAPHOIO ITPOU3BEICHHUS.

15. BektopHOE TNpOU3BENEHUE: ONPEACIICHUE, CBOMCTBA, BBIPAKEHUE B JIEKAPTOBBIX KO-
OpAMHATax, PU3MUECKUI CMBICI.

16. CwmemaHHO€ MPOU3BEIACHUE: ONpPEAECICHNUE, CBONCTBA, BBIPAKEHHUE B JIEKAPTOBBIX
KOOpJMHATaX.

17. YpaBHeHus NpsMON Ha MIIOCKOCTH (oOliee ypaBHEHHE, NMapaMEeTpUYeCKue ypaBHEHHS,
KaHOHUYECKOE ypaBHEHHUE, YpaBHEHHE B OTpE3Kax).

18. YpaBHeHue npsAMOil Ha MIIOCKOCTHU ¢ YIIIOBBIM KoddduiimentoM. HopmansHoe ypaBHEHHE
npsaMoil. BzanmHoe pacniosioxkenue npsmbix. Haxoxaenue yria Mexay npsiMbIMH.

19. YpaBHeHus IIIOCKOCTH B IPOCTpPaHCTBE. B3auMHOE pacionokeHne MmiI0CKOCTEN.

20. YpaBHEeHMsI MpSMON B NPOCTPAHCTBE. B3aMMHOE pacmoyioKEHHE NPSIMBIX, MPAMOA M
IIJIOCKOCTH.

21. JIuHeiHbIe MPOCTPAHCTBA: ONpeAeIeHuE U npuMepsl. Kputepuil TMHEHHON 3aBUCUMOCTH
BEKTOPOB.

22. bazuc. [Ipumepsl 6a3ucoB. Koopaunatel BekTopa. CBOHCTBa KOOPAMHATHBIX CTOJIOIIOB.
23. Teopema o uucie 0Oa3MCHBIX BEKTOpOB. PaHT cuctembl BekTopoB. Teopema o panre
KOHEYHOM CHUCTEMBI YHMCIIOBBIX BEKTOPOB. PazMepHOCTh mpocTpaHcTBa. KOHEUHOMEpHBIE U
OeCKOHEUHOMEpHBIE IMTPOCTPAHCTBA. Teopema 0 TOMOITHEHUH CUCTEMbI BEKTOPOB /10 0a3uca.



24. 3amena 6a3uca. Matpuia nepexonaa. IIpeoOpazoBanre KOOpAMHAT BEKTOpa MPU CMEHE
Oasuca.

25. HM3omopdusM JHHEHHBIX TpOCTpaHCTB. Teopema 00 u3OMOphU3ME JIMHEHHBIX
MIPOCTPAHCTB.

26. JluHeilHOe MOANMPOCTPAHCTBO: oOmpeneneHrue W npumepbl. CymMmMa U IepeceuyeHHe
MOAMPOCTPAHCTB: OMPEJIEICHUE U CBsA3b pazmepHocTe. [IpsiMas cymMa moAnpoCcTpaHCTB.

27. TloHsTHE IJMHEWHOrO TMOAMPOCTPAHCTBA M JIMHEWHOro MHOTooOpaszus. I[lpumepsl
MHOT000pa3uii.

28. JluHeiiHbIE OIEpaTOpBI: OMpenesieHHe H HpuMepbl. [IpocTpaHCTBO JMHEHHBIX oOre-
paTopoB.

29. IlpousBeneHue JIMHEHHBIX OINEPATOPOB: OIpeNeNeHHe M CBoWcTBa. Kpurepuum HEBBI-
POXJIEHHOCTH JIMHEWHOTO oIlepaTopa.

30. SAnpo, obpa3, panr u nedeKT TMHEHHOTo ornepaTopa. CBsi3b paHra u aedexTa.

31. Matpuna nuHeiHoro omnepatopa. Teopema o0 KoopAuHaTax oOpa3a BEKTOpa IpH
JUHEHHOM IIpeoOpa3oBaHUH.

32. Teopema 06 u3oMop¢usmMe anredpbl JMHEHHBIX ONEPAaTOPOB U alNreOpbl MaTPULL.

33. CBs13b MEX/ly MaTpUIlaMH JIMHEWMHOTO OrepaTopa B pa3HbIX 0a3ucax.

34. XapakTepuCTUUECKUH MHOTOYJIEH U €r0 HHBAPUAHTBHI.

35. CobcTBeHHBIC YMCIIa U COOCTBEHHBIE BEKTOPHI JIMHEHHOTO OlepaTopa: OmpeAeiieHHe U
OTBICKaHHUE.

36. Teopema O nuaroHaJbHOM MaTpulle JuHEHHOro omneparopa. OTeickaHue Oa3uca, B
KOTOPOM MaTpHulia ollepaTropa JuaroHajabHa.

37. EsxkmupoBo mpocrtpancTtBo. HepasenctBo Komm-byHsakoBckoro. JlnuHa BekTtopa B
€BKJINJIOBOM IIPOCTPAHCTBE: ONpEesIEHUE U CBONCTBA.

38. Yrom Mexnay BEKTOpaMHM B €BKIMIOBOM mpocTtpaHcTBe. Marpuna I'pama. Opro-
HOPMHUPOBAHHBII 0azuc.

39. CkamsipHOE€ NpOU3BENEHUE, [UIMHA BEKTOpPa W KOOPAMHATBI BEKTOpa B OPTOHOP-
MHUPOBaHHOM Oazuce.

40. Merog oproronanuzauuu [lImuara.

41. Teopema 06 n30MOpPuU3Me EBKIUIOBBIX TPOCTPAHCTB.

42. OpToroHajibHbI€ JINHENHBIE ONEPATOPBI U MaTPHULLBI.

43. CumMerpuueckue JHHEHHbIE omnepaTtopbl M MaTpuipl. COOCTBEHHbIE 4YMcIa U COOCT-
BEHHBIE BEKTOPBI CAMMETPUYECKOTO ONIEPATOPA.

44. KBanparuuHbsie pOpMbI U IPUBEICHNE UX K KAHOHUYECKOMY BHILY.

45. KpuBsle BTOPOro nopsijika v IpUBEICHAE NX YPABHEHUI K KAHOHUYECKOMY BUY.

46. Dnnunc (KaHOHMYECKOe ypaBHEHHE, TapaMeTpPhl U CBOMCTBA).

47. I'mmepbomna u mapabosia (KaHOHUYECKHUE YPaBHEHUS, TapaMeTPhl U CBOMCTBA).

48. IToBepxHOCTH BTOPOTO MOPSIIKA.



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 pacuerHo-rpaduueckoro 3amanusi (paboThl) MO JAMCHUILIMHE CTYICHTBI
JOJKHBI PELIUTH PAJ 337a4 Ha pa3IM4yHble TEMbI BCETO Kypca.

[lpu BBHINOMHEHUM pacueTHO-rpaduyueckoro 3aaanusi (paboThl) CTYIEHTHI JIOJIKHBI

HU3YYUTh BEChb TCOPCTI/I‘IGCKI/Iﬁ MaTepuall Kypca U IPUMCHHUTDL €ro Ipu pClICHUU NPAKTUYCCKUX
3aaad.

OO6s3atenbHble  cTpyKTypHble uactu PI'3. Bcee 3amanus PI3(P) s saBusrorces
00s13aTeIbHBIMU JIJIS1 BHITIOJIHCHHUSI.

OuenuBaembie mo3unmu: OTAETBHO OLIEHUBACTCS KaXK/I0€ 3a/1aHHE.
2. Kputepuu oneHKH

» PaGoTta cuurtaercs He BBINOJHEHHOW, ecnu BbImosHeHO 25 % 3amanuii PI'3 (P), omenka
COCTaBJIsieT 5 OAJIOB.

* PaboTa cunTaeTcs BBITOJIHEHHOW HA MOPOroBOM YpoBHE, eciu BbimosiHeHO 50 % 3amanuii PI'3
(P), onenka cocrasmnsier 10 6amos.

* PaboTa cunTaeTcs BBHIMOJIHEHHONH Ha §a30BOM ypOBHE, €clid BhIONHEHO 75 % 3amanuii PI'3
(P), ouenka cocrasnser 15 6annos.

» PaboTa cunTaercst BBEITIOJHEHHONW HA MPOABUHYTOM ypoBHE, ecii BoimosiHeHo 100 % 3ananwmii
PI'3 (P), onenka cocrapmnsier 20 6aios.

3. HIkaJuaa oueHkn

B o06meit onenke no aucuumuinHe 6asmisl 3a PI'3(P) yunThiBaroTcst B COOTBETCTBUH C MPaBHIIAMU
OaIbHO-PEUTUHTOBOM CHCTEMBI, TPUBEACHHBIMU B paboyeil mporpaMme JUCIUIUINHBI.



4. IlpumepHblii nepedyens 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,



KoMniekT 3aganuii 1/ BLINNOJHEHUA
pacueTHO-rpaguuecKo padoThl

1o nucuuiuivbe Jluneitnasa anzeopa

(HaMMEHOBAHHE UCIUIIINHEL)
BArPuaAHT 1

Bagaua 1. [laner koopaunars! Bepmms mapamuibsl AjAs A3Ay. CpeacrBamu BexTopHON a/reOphl HARTH yToJI
ey pebpamu Ay Ao w A1 Ag, wiomaus rpamn Ay As As, npoekuuio sekropa AjAs na pexrop A1 Ay, obbem
HMHPAMI/TBL.

Ai1(8,6,4), Ax(10,5,5), A3(5,6,8), A4(8,10,7)
Bagaua 2. Ha npsvoit 2z +y+11 = 0 maiirn Touky, papnoyaajieniyio or asyx 3ajanabix touex A(1,1) u B(3,0).
Bazaua 3. CocraBurs ypaBHeHHe IJIOCKOCTH, IPOXoJsiel yepes npsmyo (a) u rouky A.

-3 y+4 =z+1

(@) — 3 T A(4,2,-1)

3agaua 4. Hairru Touxy M’, cumverpraayio Touke M OTHOCHTETBHO TIPSAMOit:

xz—0,5 y+ 1.5 z—1,5
M(1,2,3), T e
L B . . .
2 1441 1 113 1 :
A=l 7 s s s PPl 0 | OF gj _i R 2
3 -1 -2 1 -1 00 1 —1 1
) 2 2 1
B:(? 1),F:(éi_§),(;: -1 1 ,Y:(g)‘Z: -1
- 01 0

Bagana 5. Penmire cncremy BX =Y merogom Kpamepa n cucremy CX = Z ¢ moMOmbio 0BpaTHON MATPHIIBL.

Bagasa 6. a) Haiitn rank A, rank (GBF), rank (ZKT).

6) IIporeputs Ha copmecTnMocTsh cucremy AX = K.
Baxaqa 7. Pemrs meronom Daycea cucremy DX = K.

Bagaua 8. Jansl BeKTOpB a1, ag, a3, d: a; = (—2,1,1), ag = (0,3,3), az = (2,0, -2), d = (2,4,0).
TTokazaTnb, 4T0 BEKTOPBI a1, g, az 00pasyior Gasuc. Pazjomxurs BekTop d 110 3ToMy Gasucy.

Sazaua 9. Haitrn pasmeprocTs 1 6asnc suHeitHoit obomousn BekTopos: a; = (1,2,3), ax = (2,3,4), ag = (3,2,3),
@ =(L1,1).
Bagaqa 10. Haitrn pasmepnocts n 6a3muc noiipocTpancrBa peHIeHH il OIHOPOIHON CHCTEMBI JINHEHHBIX yPaBHe-
Huii RX = 0.
3 2 4 1 2
R=]13 2 -2 10
3 2 16 1 6

Bagaua 11 a) JInreiiHoe npeobpasoBaHHe €CTh CHMMETPHSI BEKTOPA OTHOCHTEJIBLHO TUIOCKOCTH 202, a 3aTeM CiKa-
e no ocu Oy B 18a paza. Haltrn maTpuny murreHHOTO MpeobpazoBanms.

6) Juneiinoe npeobpazosanne 3agan0 marpuneii A. BoisicHuTs reoMeTpnteckmii CMBICT STOrO JIHHEHHOTO npe-
obpazoBamis.

10
A=1 0 2
0 1
2

(Sl ]

Bagaua 12. Juneiinoe npeobpasosanue 3agano Marpuneit ¢ 8 6asuce e; = (1,0,0), ex = (0,1,0), e3 = (0,0,1).

a) ITopobpars napamerper o, 3, rak, arobpr Marpung ® Geiaa cuvverpuanoil. Hafitn cobersennbie qucaa n
CODCTBEHHEIE BEKTOPHI JITHEHHOr0 NpeobpasoBanis.

6) Haitru Marpuiy junefinoro npeobpasopanust B 6asice n3 coOCTBEHHBIX BEKTOPOB H B Gasnce C’l =e;—egxtes,
6’2 = —e1 + €3 — 2es, eg = —e; + 2e2 + e3.

B) ITo Marpune ® cocTaBUTL KBAIPATHIHYIO OPMY OT IEPeMeHHBIX Z, ¥, z. HaliTn KaHOHHTecKHil BIJL KBaIpa-
THYHO#H (hOPMBI H YCTAHOBUTD, SIBJISETCS JIH OHA NOJIOKHTEIBHO Ompe/iesieHHoH. OTBeT MosCHHTS.

3agaqa 13. Jane! ypapHeHnst KPHBBIX BTOPOTO HopsiKa B cucreme Koopaunaar x(y.

1) 422 + 2v/6ay + 3% = 24;

2) 222 — 22y +2y? — 22 — 2y +1=0.

st 06enx KPHBBIX:

a) Haiirn xanonmaeckuit Gazuc u nanpasienue Hosix ocefi Oz, Oy’ .

6) Hanucars marpuiy nepexoaa or craporo 0asuca Kk mosomy. [IpoBepurs, 910 9Ta MATPHIA SBIIACTCH OPTOIO-
HAJILHOMN, OOBIICHATD €€ PeOMEeTPHICCKIIT CMBICL.

B) IIpuBecTn ypaBHeHne KpUBOii K KAHOHHYECKOMY BILLY.

r) N300pasuth KPpUBYIO B EPBOHAYAILHON CHCTEME KOODJINHAT.



Kpurepuu oueHnkn

Pabota cuntaercst BHIMOIHEHHON HA MOPOr0OBOM YPOBHE, €CJIU CTYJECHT
BBITTOJIHUI 50 % 3amanuii, orjeHka coctanisgeT 10 6anioB.

Pabota cuntaercst BHIMOTHEHHON HA 0230BOM YPOBHE, €CIIU CTYJIEHT
BBITTOJIHUIT 75 % 3amaHuii, oIleHKa cocTaBiaeT 15 6anioB.

PaGoTa cunTaercs BBITTOJIHEHHON HA MPOJABUHYTOM YPOBHE, €CIIU CTYICHT
BeIToJIHMI 100 % 3aganuii, oneHka cocrasigeT 20 0ajioB.

CocraButenb A.T. [Iunyc

(Ioamnucsk)

« » 20 1.




KomiuiekT 3a1aHuil 1151 KOHTPOJILHOU PadoThI

no nucuuruinHe Jlnnelinas anredpa

(HaMMEHOBaHHE TUCHIUTIIHHBI)

BapmuanT 24.

1. Jansr Bepumusb Tpeyronsauka ABC: A(16:3), B(-8:10), C(-12;7).
CrenaTts wepresx o HaliTi:

1) aauny u ypasuenns croponst BC, 5 3x-4y 640

2) ypapuenue u giuny seicotel AD, 20; 4x3y-73=0

3) ypapuenue Memansl BM, x4 2y-12=0

4) ypasuenue 6uccexrpucst BN.  11x+ 2y +18=0

2. Moryr m1 npamste 5z +3y—1 = 0u 3z — 5y +3 = 0 coyxurh qparosanaMu pomba?
J1a

3. Haiitn paccrosuue or 1. B(3,0,-1) no npsamoii 1: & = yz—l =1 \/ﬂj

4. Onpe neuTh, TpH Kakux [ u m nnockoctd 2r +ly+3z—1 =0umzr—6y—62z+5 =0

napawtensael. m =—4, [ =3
5. CocraBuTh ypasHeHHe IJIOCKOCTH, Tpoxosameil epe3 . M (1; 2; —3) napaiiensno
=1 __ y+1 __ 2=T7 o+5 _ y—2 __ z43 .
NpAMBIM 5= = - = -, = = = = Ox+11ly+52-16=0

6. [IpuBecTn K KAHOHUYIOCKOMY BHIY H IOCTPOUThL Kpubylo 9x%+4y?+18x— 24y +9 = (.
(@+1)* | @=3)? _
4+ =1

1 9
Bapsnsy 1. 3 %anucam B asrebpanveckoit ¢opme
2
1. BeraucauTs onpenennTes: T e
9 i | 2

|0 2 3 9 ‘x 4. ammcaTs B anrebpamveckol W moxa-
132 1 6 | 34+iv3\°
- ‘ 3+1v/3
13 0 =1 74 3aTesbHON hopmax - .
R :
121 0 =1

: 5. HaiTH KOpDHM H3 KOMILIEKCHOTO
2. Pemnth crcTeMy MeTomoM Kpawmepa: YUCJIa, OTBETHl 3AIHCATHL B ajirebpaude-

31 ¥ 25 —: & =5 6
3z, To—3%3 =5 Cko#t dopMe U ODO3HAYATH TOYKAMH HA

-1+ T+ 223=0 . KOMILJIEKCHOH ILI0OCKOCTH. v/ - 64
Ty —Zo+z3=0

Kpurepuu ouenku

Kaxxnoe 3amanue orenuBaercd 1,5 Oammamu.

MOPOroBbIii YPOBEHD MPU BBIMOJHEHUN KOHTPOJIBHON pabOThl COCTABISIET S

0aJIOB
0a30BbIil YPOBEHB NP BBITOJHEHUH KOHTPOJIBLHON PaOOTHI COCTABIISIET /

0aJJIOB
NPOABUHYTBIH YPOBEHB TIPU BHITIOJTHECHUH KOHTPOJIBHON pabOTHI COCTABIISET

10 6asutoB

CocraButenb A.T'. Ilunyc

(moamucs)

« » 20 T




®opMa 3K3aMeHAIMOHHOTO OUJIeTA

Hucuunnuna JTuneinaa anzeopa

(HaMMEHOBaHHE TUCLUITHHBI)

3K3AMEHAIIMOHHBIN BUJIET Ne
1 Teopema o panre. Teopema Kponekepa-Kamnenmnu.
2 CBolicTBa U T€OMETPUUYECKHUIM CMBICT BEKTOPHOTO MPOU3BEICHHUS.
3 Pemuth MaTpuyHOE ypaBHEHUE

1 2 3 2 1 11 0o 2 7

1 1 1)-X-{3 -1 0 |=|-1 3 11

1 3 6 0 0 1 2 2 3
CocraButenb A.T. ITunyc

(moamuce)

3aBeayromuii kadeapou

C. B. CynomiaroB

(moamnucs)

« » 20 1.

[Tpumeuanue * CTpyKTypa SK3aMEHAIIMOHHOTO OMJIeTa YTBEP)KIAETCS HA 3aCeIaHUU
kadenapsl. [IpakTudeckas (oe) 3a1a4ya/3ajanue MOKET BKIIOYATHCS MO0 YCMOTPEHHIO
MpEenoaaBaTels.

Kpurepuu ouenku

OTBeT 3aCUNTHIBAETCS HA MOPOr0OBOM YPOBHE, €CJTH CTYIACHT OBJIAJIET
OCHOBHBIMH MOHATHSIMH Kypca, orieHKa coctapisieT 20 6aios.

OTBeT 3acunThIBAETCS HA 0230BOM YPOBHE, €CIIA CTYJICHT YMEET peliaTh
MPAKTUYCCKUE 3a/1aUd U BJIaJCET OCHOBHBIMH MOHATHIMH Kypca, OI[EHKA COCTaBIISET
30 GamnoB.

OTBeT 3aCUMTHIBACTCS HA MPOABUHYTOM YPOBHE, €CIIA CTYICHT XOPOIIIO 3HAET
TEOPHUIO0 U YMEET pelllaTh MPaKTHUYSCKHUE 3a/1auH, orieHka cocTtaBisieT 40 6ammon

DK3aMEH CUMTAETCs CIAHHBIM, €CJIU CPElIHssA CyMMa OaJlIoB IO BCEM BOMpPOCam
coctaBisieT He MeHee 50 6amtoB (o 100 GambHOM 1IKaje).

KoaddunueHt, ¢ KOTOpbIM yUUTHIBaeTCS MOJIy4Y€HHAs CyMMa OalljioB B 00IIeH
OLICHKE T10 AUCUUIUIMHE, onpeaensercs [IpaBunamu arrectanuu.

K macnopTy sk3aMeHallMOHHOr0 OUJieTa MPUJIaraeTcs MOJIHbIN MepeyeHb BOMPOCOB.



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 pacuerHo-rpaduueckoro 3amanusi (paboThl) MO JAMCHUILIMHE CTYICHTBI
JOJKHBI PELIUTH PAJ 337a4 Ha pa3IM4yHble TEMbI BCETO Kypca.

[lpu BBHINOMHEHUM pacueTHO-rpaduyueckoro 3aaanusi (paboThl) CTYIEHTHI JIOJIKHBI

HU3YYUTh BEChb TCOPCTI/I‘IGCKI/Iﬁ MaTepuall Kypca U IPUMCHHUTDL €ro Ipu pClICHUU NPAKTUYCCKUX
3aaad.

OO6s3atenbHble  cTpyKTypHble uactu PI'3. Bcee 3amanus PI3(P) s saBusrorces
00s13aTeIbHBIMU JIJIS1 BHITIOJIHCHHUSI.

OuenuBaembie mo3unmu: OTAETBHO OLIEHUBACTCS KaXK/I0€ 3a/1aHHE.
2. Kputepuu oneHKH

» PaGoTta cuurtaercs He BBINOJHEHHOW, ecnu BbImosHeHO 25 % 3amanuii PI'3 (P), omenka
COCTaBJIsieT 5 OAJIOB.

* PaboTa cunTaeTcs BBITOJIHEHHOW HA MOPOroBOM YpoBHE, eciu BbimosiHeHO 50 % 3amanuii PI'3
(P), onenka cocrasmnsier 10 6amos.

* PaboTa cunTaeTcs BBHIMOJIHEHHONH Ha §a30BOM ypOBHE, €clid BhIONHEHO 75 % 3amanuii PI'3
(P), ouenka cocrasnser 15 6annos.

» PaboTa cunTaercst BBEITIOJHEHHONW HA MPOABUHYTOM ypoBHE, ecii BoimosiHeHo 100 % 3ananwmii
PI'3 (P), onenka cocrapmnsier 20 6aios.

3. HIkaJuaa oueHkn

B o06meit onenke no aucuumuinHe 6asmisl 3a PI'3(P) yunThiBaroTcst B COOTBETCTBUH C MPaBHIIAMU
OaIbHO-PEUTUHTOBOM CHCTEMBI, TPUBEACHHBIMU B paboyeil mporpaMme JUCIUIUINHBI.



4. IlpumepHblii nepedyens 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,



