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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

MATEMATHKHU] ¢ Uacmu cwedy:omuxpeqmt;mamos oéyuemm:

31. 3HaTb 6a30Bble MONOXKEHWS (hyHAAMEHTANIbHBIX Pa3Ae/ioB MaTeMaTNKN B 06beMe, HEO6XOAMMOM Ans
BNafeHNs MaTeMaTU4eCKMM annapaToM s 06paboTKm MHAOopMaLIMKM U aHann3a JaHHbIX B 061acTy

NpoeccUoHaIbHOW AeaTeNbHOCTU

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

y2. YMETb MPUMEHATb OCHOBHbIE METOAbI MAaTEMATUYECKOTI O arrnapara B MaTeEMaTU4eCKNX MOAENAX 0OBEKTOB U

MpoLEeccoB

Komnemenuyun @IroC: OIIK.3 criocoGHOCTH BBISIBISITH €CTECTBEHHO-HAYYHYIO CYITHOCTH IPodieM,
BO3HAKAIIIAX B X0/l¢ MpodeccnoHAILHOI JeITeIHOCTH, IPHBJIEKAThH /ISl HX pelieHus!
(pm3uKo-MaTeMaTHUeCKAT ANMNAPAT; ¢ HacHU CLeOyIOMUX PEe3YIbIMAmos 00yueHus:

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

[eATeNbHOCTU

2. TpeboBaHus HI'TY K pesynbTaTaM 0CBOEHUSI ANCLUM/INHbI

Tabnuua 2.1
PesynbTaTbl M3yYeHUSA GUCUUMIINHBI MO YPOBHAM OCBOEHUSA (MMETb dopMbI OpraHusaunm
npeacTaB/ieHWe, 3HaTb, YMeTb, BNaJeTh) 3aHATWIA

JnHeiiHas anrebpa

OrK.1.31 3HaTb 6a30Bble MOIOKEHNSA (DYHAAMEHTA/IbHbIX Pa3fe/ioB MaTeMaTUKM B 00bEME,
Heob6X0AMMOM /1A BN1afeHNsi MaTeMaTUYecKM annapaTom A1t 06paboTKM nHpopMaunn

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;

Nekumu; MNpakTnyeckme 3aHATUA

OlMK.3.yl ymeeT paboTaTb C CUCTEMHbIMU CTECTBEHHOHAYUYHbIMW MOE/NSIMU 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, o6parnolt MmaTpuis! u ['aycca;

Nekumu; MNpakTUYecKme 3aHATUS;
CamocTosTenbHas paboTa

4.COCTaBRIIATH YpaBHCHU TECOMETPHICCKHUX OG’beKTOB',

Nekumu; MNpakTUYecKme 3aHATUS;
CamocToaTenibHas paboTa

OlNK.1.y2 ymeTb MNPUMEHATb OCHOBHbIe METOAbI MaTeMaTUYECKOro annapaTa B

MaTeEMaTUYECKNX MOAENAX 00BLEKTOB U MNpoLEeCccoB

S.HpI/IBO,[[I/ITL KPHUBEIE U IOBEPXHOCTU BTOPOTO MOPSA KA K KAHOHHIECKOMY BH-/Y,

Nekumu; MNpakTUYecKme 3aHATUS;
CamocTosTenbHas paboTa

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

Mupa

6.HOCTHHOBKY W METOJIBI pENMIEHNS OCHOBHBIX 3aJlav, CBA3AHHBIX € IIEPEIUCICHHBIMA
BBIIIC TTOHATHAMH.

Nekumu; MNpaKTUYecKme 3aHATUS;
CamocToaTensHasi pabota

OlK.1.y2 ymeTb NPUMEHATb OCHOBHbIE MeTOAbI MaTeMaTUYeCKOro annapara B

MaTeMaTUYECKUX MOJENSIX 06LEKTOB 1 NMPOLIECCOB

7.cocTaBIITh MaTPHILY TUHEHHOrO ollepaTopa B JaHHOM Oasuce;

Jlekunu; MNpakTnyeckme 3aHATUSA

8.HaxoauTH COOCTBEHHEIE BEKTOPHI TMHEHHOTO oIepaTopa;

JNekunn; MNpakTuyeckme 3aHATUS;
CamocToaTenbHast paboTta

OlNK.3.yl ymeeT paboTaTb C CUCTEMHbIMW ECTECTBEHHOHAYYHbIMW MOJENAMU 00 BEKTOB

NPoheccCNOHaNIbHOM feATeNbHOCTU




9.Hep6BO}1HTB I/IH(pOPMaL[I/HO C sS3bIKa KOHKPGTHOI\/'I 3aJlavuy Ha SI3BIK

MaTeEMaTU-YECKHUX CUMBOJIOB U CTPOUTE MaTeMaTHISCKHUE MO IETH HpOCT‘eﬁmHX

CHUCTEM H IIPOIECCOB B €CTECTBOZHAHUN U TEXHUKE,

Nekunn; MNpakTuyeckme 3aHATUS;
CamocTosTenbHas paboTa

OlK.1.y2 ymeTb NPUMEHATb OCHOBHbIE MeTOAbI MaTeMaTUYECKOro annapara B

MaTeMaTUUYECKUX MOJIeNsIX 06 EKTOB M NPOLIECCOB

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

MaTeMaTHIeCKOM MO JCIIN.

Nekuwnn; MNpakTnyeckme 3aHATUS;
CamocTosaTenbHast pabota

3. CofiepXaHuve 1 CTPYKTypa y4e6HOI AUCUMNINHbI

Tabnuua 3.1
CcCbINKM Ha
Tembl NeKunin AKTUBHBIE | {10y, pesynbTaThbl YyebHada gesaTeNlbHOCTb
hopMbl, Yac.
06y4eHus
Cemectp: 1
AnpakTnyeckas eguHuua: Beicwasn anrebpa
1. 1.1. Matpuupl. Onepauun Hag
marpuuamn. Onpegenutens
MaTpuLLbl 1 ero CBOMCTBA.
ObpatHasa matpuua. MocTtpoe-Hue
06paTHOW MaTpuLbl.
1.2. InHeliHas HE3aBUCUMOCTb
CTPOK ¥ CTONOL0B MaTpuLbl. PaHr
MaTpuLbl. HeM3MeHHOCTb paHra
NPV 3/1IeMEHTaPHbIX
npeobpa3oBaHMAX MaTPULLbl. PaHr
CTYMeH4YaTon MaTpuLpbl.
BbluncneHve paHra MatpuLbl ¢ 2 12 1,3,6

nomoLLblo anropuTMa raycca.
Teopema 0 6a3MCHOM MUHOpE.

1.3. CuCTeMbI NINHENHBIX
ypaBHeHWiA. OCHOBHbIE MOHATUA U
onpeaeneHns. MaTpuyHbIin cnoco6
peLueHuns. dopmynbl Kpamepa.
MeTtop Maycca. CoBMeCTHOCTb
CUCTEMbI INHENHBIX
anrebpavyeckmx ypaBHeHui
(Teopema KpoHekepa-Kanennnm).




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.
JNnHeiHble onepauun Hag
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. 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. lnHeliHbI 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 JlnHeliHbIn 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.

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. JInHeiiHble onepaumn Hap,
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. 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.

4,5

AnaakTuyeckas eanHULA: DNIEMEHTbI NMHeHON anre6pbl




4. 4.1. lnHeliHbI 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 JlnHeliHbIn 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 |KOoHTposbHbIe paboThbl |3, 4,5 |O |O

: KpacHos M. J1. BeKTOpHbIi aHanu3. 3agayum v nprmMepbl ¢ NOAPOOHLIMU peLLeHnsaMn : yuebHoe nocobue
Ans BTy308 / M. J1. KpacHos, A. V. Kucenes, I'. . MakapeHko. - M., 2002. - 140 c. : un. C60pHYK 3a1a4 no
maTemaTtumke ana BTy3oB. B 4 T.. Y. 1 : [yue6Hoe nocobue ans BTy3oB] / A. B. Edoumos, 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. Bbicwias matemaTuka. [B 3 1.]. T. 1 : [y4ebHUMK 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.
beknemuwwes. - M., 2008. - 307, [1] c. byrpos A. C. Bbicwas matemaTuka. [B 3 1.]. 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.
Beknemuwes. - M., 2008. - 307, [1] ¢. KpacHoB M. J1. BeKTOpHbIli aHann3. 3agayun u npumepbl ¢
NnoApo6HLIMK peLeHnamu : ydebHoe nocobue ansa BTy3os / M. J1. KpacHos, A. WN. Kucenes, I. W.
MakapeHko. - M., 2002. - 140 c. : un.

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

. KpacHoB M. J1. BeKTOpHbI aHanu3. 3afaym v npuMepbl ¢ NOAPOGHLIMU PeLLEHMSMY : y4ebHOoe nocobue
ans BTy308 / M. J1. KpacHos, A. V. Kucenes, I'. . MakapeHko. - M., 2002. - 140 c. : un. C60pHUK 3a4a4 no
maTematmke ans BTy3oB. B 4 T.. Y. 1 : [yue6Hoe nocobue ans BTy308] / A. B. Edoumos, A. . KapakynuH,
W. B. KoxxyxoB 1 gp. ; nog o6w,. pea. A. B. Edumosa, A. C. Mocnenosa. - M., 2003. - 288 c. : un.

5. TexHonorus oby4eHns

[ns opraHnsaumm 1 KOHTPOA CaMOCTOATE/IbHOM paboTbl 00y4YaroLMXCS, a TaKKe NPOBeAeHNSs
KOHCYNbTaUuiA NPUMEHSIOTCA MHPOPMaLMOHHO-KOMMYHUKALMOHHbIE TeXHONorMmM (Tabn. 5.1).

Tabnmua 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), no3BonatoLLas BbICTaBNATb OLIEHKM MO TPaAULIMOHHON LKane n 15-ypoBHeBoli ECTS.
Kpatkas nHgopmaumsa o bPC npvseseHa B 1a6n. 6.1.

Tabnmua 6.1
MWH. o
OueHnBaeMble BUAbI LeATENbHOCTU 00yYatoLnXcs 6ann 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. BeKTOpHbI aHanu3. 3afaum 1 Npyumepb ¢ NOAPOGHBLIMU PeLLEHUSIMM : yuebHoe nocobue 4151 BTY30B / M.
1. KpacHos, A. /1. Kucenes, I'. . MakapeHko. - M., 2002. - 140 ¢. : 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 NONOXEHUS DyHAAMEHTaIbHBIX PA3fenoB MaTeMaTUKN 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

yl. YMeEeT pa6OTaTb C CUCTEMHbIMW €CTECTBEHHOHAYYHbIMN MOAENAMN 00bEKTOB

OrnK.3 npoeccMoHanbHON AeATeNbHOCTU

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

Tab6auia

ITanel ONEHKH KOMIIETeHINI

0 Iloxa3aTenn MeponpusTas
chopMHpOBaHHOCTH
dopmupyemMsbie . TEeKyLIero
pMHpY KOMIIETEeH I i TeMbl I[pome:xyTounasi

KOMIIETEHIM U KOHTPOJIs

(3HaHMS, YMeHuUs, (KypcoBoii arrecranust
HABBIKH) npoekr, PI3(P) (3K3amMeH, 3a4eT)
b
u 1p.)

OIIK.1 31. 3HaTH Oa30BBIE 1.1. Martpumet. Oniepanuy HaJ MaTpPHLIAMH. PI'3, 3amauu 1-4 | Dx3ameH,

CIOCOOHOCTH TIOJIOXKEHHUS OmnpenennTenbs MaTPHUIIBI U €TO CBOICTBA. Bompocsr 1-12
npencTaBiIiATh  |(yHmameHTanbHBIX | OOpaTtHast MaTpuia. Iloctpoerne oOpaTHOI
a/IeKBaTHYIO paszenos Matpuisl. 1.2, JInHelHast HE3aBUCUMOCTh
COBPEMEHHOMY |MaTeMaTHKH B CTPOK M CTOJIOLIOB MaTpuLbl. PaHT MaTpuiipl.
YPOBHIO 3HaHUIl |00BeMe, HensMeHHOCTb paHra Ipu 2J1€MEHTapHbIX
HaY4YHYIO HEOOXOUMOM Juisi | [IpeoOpa3oBaHUAX MaTpHLbl. PaHr
KapTUHY MUpa  |BJaJCHUS CTYIEHYaTOl MaTpHUIlsl. Beruncnenue paHra
Ha OCHOBE MaTeMaTHYECKUM MaTpHIBI C TOMOIIBIO anropuTMa ["aycca.
3HAHUA anmaparoMm Jyis Teopema o 6azucaom muHOpe. 1.3. Cuctemsl
OCHOBHBIX 00paboTkn JIMHEHHBIX ypaBHeHUH. OCHOBHBIEC MOHATHS U
TIOJIO’KCHNUH, uHbopMaUH U orpeaeeHust. MaTpuUIHbIH CIOCO0 perIeHusI.
3aKOHOB U aHanM3a JaHHBIX B ®opmynsl Kpamepa. Meton Naycca.
METOJIOB obnactu COBMECTHOCTD CHCTEMBI JIMHEHHBIX
€CTECTBEHHBIX |NMPOQECCHOHANBHON |anreOpandecKux ypaBHEHHUH (TeopeMa
HayK " JeATEIBHOCTH Kponekepa-Kanenm).
MaTEeMaTHKH
OIIK.1 32. 3HaTh 1.1. Marpunpst. Onepaiiuu HaJl MaTpULIAMHU. DK3aMeH,
YHHMBEPCAIHHOCTD Omnpenenurens MaTPHUIIBI U €TO CBOICTBA. Borpocsl 13-24
MaTeMaTH4YECKUX O6patnas matpuna. [Toctpoenue oOpaTHOM
METOZIOB B MO3HaHUM |MaTpuIlsl. 1.2. JIuHelHas HE3aBUCUMOCTh
OKPY’KaIOIIEro MUpa |CTPOK U CTOJIOLIOB MaTPHUIIEl. PaHT MaTpHIBL.
HewnsMeHHOCTD paHra MpH 3JIeMEHTapHBIX
peoOpa3oBaHMUAX MaTpHIl. Panr
CTyIeHuYaToi MaTpuibl. Beraucnenue panra
MaTpHIBl C OMOIIbIo anroputMma ["aycca.
Teopema o 6a3ucHOM MuHOpE. 1.3. CucremMsl
JIMHENHBIX ypaBHEHUH. OCHOBHbBIE IOHATHUS U
onpezeneHusi. MaTpudHbIi crioco0 pemeHwusl.
®opmynel Kpamepa. Meton ['aycca.
COBMECTHOCTh CHCTEMBI TMHEHHBIX
anreOpanvdecKux ypaBHEHHH (Teopema
Kponekepa-Kanenm).
OIlIK.1 y2. ymeTh mpuMeHsTh |2.1. BexTopsl. JInneliHbIe onepaiy Haj PI'3, 3amaun 5-9 | Ox3ameH,

OCHOBHBIC METOIbI
MAaTEMaTHUYCCKOT O
arirapara B
MaTEMaTU4YCCKUX
MOACIIAX 00BEKTOB U
IMpo1EeCCcoB

BEKTOpaMH U ux cBorictsa. [loHarue
JIMHENHOT O IpocTpaHcTBa. JInHelHas
3aBUCUMOCTD U JIMHEHHAs! HE3aBUCUMOCTD
BeKTOpOB. basuc u pazmepHOCTh IMHEHHOTO
npoctpancTBa. CHUCTEMbl KOOPIUHAT.
Koopnunats! Bektopa. JInHelHbIe onepauuu
HaJl BEKTOpaMH1 B KOOPJIMHATHOH (opme. 2.2,
CkassipHOE TIPOHU3BEICHIE BEKTOPOB.
CBo#iCTBa CKaJSIPHOTO MPOU3BECHMSI.
BripakeHne CKaIsipHOTO MPOU3BEIACHISI Yepe3
KOOPJIUHATHI BEKTOPOB B
OpPTOHOPMHPOBAaHHOM Oaswuce. [lmHa
BEKTOpa. YT0JI MEKIy BEKTOpamMu. Y CIIOBHE
OpTOrOHAILHOCTH BEKTOPOB. Hampasnsromue
KOCHHYCHI BekTopa. [Ipoekuus BekTopa,
cBolicTBa npoekuwuil. 2.3. BekropHoe
MIPOU3BEICHUE U €r0 CBOWCTBA. BripaxkeHue
BEKTOPHOI'O MTPOU3BEACHUS Yepe3
KOOpPJIMHATHI BEKTOPOB B
OopTOHOpMHpPOBaHHOM bazuce. [lnomans

BOIpOCHI 25-32




napasiesiorpaMMa 1 TpeyrojibHHUKa. Y CJIOBHE
KOJUIMHEAPHOCTH BEKTOPOB. 2.1. JInHeHHbIC
OIIepalyy HaJl BEKTOPaMH M UX CBOWCTBA. 2.2.
CkanspHOE, BEKTOPHOE U CMEIIIAHHOE
MIPOU3BEICHNUS BEKTOPOB. 2.3. Pa3noxxeHne
BekTopa 1o 6asucy. 3.1. Iloustre 06
YPaBHEHMAX JIMHUN U TOBEPXHOCTEH.
AnreOpanyeckye JIMHUH U TOBEPXHOCTH.
IInockocts B pocTpaHcTBe. BekTopHoeE,
o011ee, HOpMaJIbHOE YPABHEHHUS IIJIOCKOCTH.
B3anMHoe pacrooxeHue miockocTei. 3.2.
IIpsiMas B TJIOCKOCTH U B IPOCTPAHCTBE.
BekTopHOE ypaBHEHHE, TAPAMETPHUECKHE U
KaHOHHYECKHE YPaBHEHUS MPSMBIX.
B3anmHOE pacmonoxkeHue npsMbIX, MPSIMBIX U
mIockocTel. PaccrosiHue OT TOUKM 10 NpsMOit
Ha IUIOCKOCTH H JI0 INIOCKOCTH B
mpocTpancTse. 3.3. KpuBbie BTOporo nopsiaka.
KanoHnveckue ypaBHEHUS 1 OCHOBHBIE
CBOWCTBa. YpaBHEHHs KPUBBIX 2-TO MOPSIKA B
MOJIIPHBIX KoopauHaTax. 3.1. IlonsaTue 06
YPaBHEHHUSX JIMHUU U IIOBEPXHOCTEM.
AnreOpanyeckye JIMHUH U TOBEPXHOCTH.
[Tnockocts B mpocTpaHcTBe. BekTopHoe,
o011ee, HOpMaIbHOE YPABHEHHUS MIIOCKOCTH.
B3aumHoe pacnonoxenue miockocren. 3.2.
[IpsmMast B TWIOCKOCTH ¥ B IPOCTPAHCTBE.
BekropHOoe ypaBHEHHE, TapaMeTPHUECKUE U
KaHOHHYECKHE YPAaBHECHUS MPSIMBIX.
B3anMHOe pacnosioxKeHne NPsIMBIX, IPAMBIX U
m10ckocTel. PaccrosiHue OT TOYKY 10 NPSMOit
Ha IJIOCKOCTH U JI0 TJIOCKOCTH B
npoctpancTse. 3.3. Kpussie BTOporo nopsaka.
KanoHnveckue ypaBHEHUS H OCHOBHBIE
CBOWCTBA. YpaBHEHHS KPUBBIX 2-TO MOPS/IKA B
MOJIAPHBIX KoopanHaTax. 3.4. IloBepxHOCTH
BTOpPOTO Topsiika. KaHoHWYeckue ypaBHEHHS
U OCHOBHBIE CBOWCTBAa. MeTOM ceueHHi.
[ToBepxHocTH Bpamenus. Llnnuaapudeckue
noBepxHocTU. Konyc. 4.1. JIuneinsiit
onepaTop. Marpuua JMHEHHOro
npeoOpazoBanusl. FIzmMeHeHUEe MaTPHUIIBI
JUHEHHOTO peoOpa30BaHus IPHU 3aMEHe
6asuca. CoOCcTBEHHBIE YUCTIa U COOCTBEHHBIE
BEKTOPBI JINHEHHOTO MPe0Opa30oBaHMS.
Martpura JHHEHHOTO Tpeodpa3oBaHus B
6aznce U3 coOCTBEHHBIX BEeKTOpOB. Oreparop
MIPOCTOH CTPYKTYpPBI. Y CIOBUS IPOCTON
CTPYKTYpHI oneparopa. 4.2 JInHeiHbIiHi
OIEepaTop B €BKJINAOBOM IMPOCTPAHCTBE.
CamoconpsxeHHsl onepaTop. CBoiicTBa
COOCTBEHHBIX YHCEIl U COOCTBEHHBIX
BEKTOPOB CaMOCOTIPSHKEHHOTO OIlepaTopa.
[IpuBeneHne MaTPHUIIBI CAMOCOTIPSHKEHHOTO
oreparopa K IdaroHajbHOMYy Buxy. 4.3
Ksagparuansie ¢popmbl. MaTpudHas 3amuCh.
V3MeHeHne MaTpHIbl KBaIPATUIHOH (HOPMBI
npu 3ameHe 6asuca. Knaccudukarus
KBazpaTtnuHbIX GopM. [IpuBenenue
KBaZpaTU4HOH GOPMBI K KAHOHUYECKOMY
Buny. Kpurepuit Cunbpectpa. 3akoH
nHepuu. [lpasuno Jlexapra. 4.4 Ilpusenenue
YpaBHEHMI KPUBBIX U MIOBEPXHOCTEN BTOPOTO
MOpsIIKa K KAHOHMYECKOMY BHY Ha OCHOBE
TEOPHHU KBaPAaTHIHBIX (hopm.




OIIK.3
CHOCOOHOCTH
BBISIBJIATH
€CTECTBEHHO-
HAY4YHYIO
CYIIHOCTb
npooiiem,
BO3HUKAIOIIUX B
xoze
npodecCHoHANb
HOH
JIeATEIbHOCTH,
MPUBJICKATH JIJIsI
UX peIICHHUS
¢uznko-
MaTeMaTHYeCKH
i annapat

yl. ymeer pabotats ¢
CHCTEMHBIMH
€CTeCTBEHHOHAYYHBI
MH MOJEIISIMU
00BEKTOB
npodeccnOHaNBHOMI
JIeSITeIIbHOCTH

1.1. Matpuus! u onpenenurenu. 1.2,
CucreMbl TUHEHHBIX ypaBHeHMA. 1.1.
Martpunpl. Onepanun HaJ MaTPULAMH.
Omnpenenurens MaTPHUIIBI U €TO CBOICTBA.
Ob6parnas matpuna. [Toctpoenue obpaTHOiA
marpuubl. 1.2. JInHelHas HE3aBUCUMOCTh
CTPOK ¥ CTOJIOLIOB MaTpHLbl. PaHT MaTpuipl.
HeunsMeHHOCTH paHra mpu 3J€MEeHTapHbIX
npeoOpa3oBaHUsIX MaTpuLbl. PaHr
CTYIEHYaTOl MaTpullsl. Beruncienue panra
MaTpHUIBI C TOMOIIBIO aropuTMa ["aycca.
Teopema o 6azucaom munope. 1.3. CucreMsl
JTUHEWHBIX ypaBHeHNH. OCHOBHBIC MOHATHS 1
ompeneneHus. MaTpiaHbIi crtocod pemeHusI.
®opmynsl Kpamepa. Meton I'aycca.
COBMECTHOCTD CHCTEMBI JINHEHHBIX
anreOpanvdecKux ypaBHEHHH (TeopemMa
Kporekepa-Kanemm). 2.1. Bexropsr.
JIuneiinble onepanyy HajJ BEKTOPaMU U UX
cBoiictBa. IlonsaTre nuHEHOrO
npocTpaHcTBa. JInHeiHas 3aBUCUMOCTh U
JINHEWHAasi HE3aBUCUMOCTh BEKTOpOB. bazuc u
Ppa3MepHOCTh JIMHEHHOTO MPOCTPAHCTRA.
Cucremsl koopauHaT. KoopanHaTte! BeKTOpa.
JIvHeliHBIC OTIEpaIlNK HaJl BEKTOPaMU B
KoopAuHATHOH hopme. 2.2. CraisipHOe
npou3BeieHNe BeKTopoB. CBolicTBa
CKaJISIPHOTO MPOM3BEACHNUS. BeipakeHue
CKaJISIPHOTO NTPOM3BECHUS Yepe3
KOOpAMHATHI BEKTOPOB B
OpPTOHOPMHpPOBaHHOM Oazuce. [JnHa
BEKTOpa. YTOJ MEXAY BEKTOpaMu. Y clIOBUE
OpPTOTOHAJIFHOCTH BeKTOpOB. Hampassronue
KOCHHYCHI BeKTOpa. [Ipoekuus BekTopa,
cBo¥icTBa npoekiuil. 2.3. BekropHoe
MIPOM3BEICHUE U €T0 CBOWCTBA. Bripaxenue
BEKTOPHOTO TIPOU3BEICHHS Yepe3
KOODP/JMHATHI BEKTOPOB B
OpTOHOpMHpOBaHHOM Oa3zuce. [Tnomans
TapajuresiorpaMma 1 TpeyroJibHUKa. Y CIIOBHE
KOJUIMHEAPHOCTH BEKTOPOB. 2.1. JIuHelHbie
oliepalyy HaJl BEKTOPaMH U UX CBOMCTBA. 2.2.
CkassipHO€, BEKTOPHOE U CMEIIaHHOE
NpOM3BEIEHNS BEKTOPOB. 2.3. Pasnoxxenue
BekTopa 1o 6asucy. 3.1. [Tonstue 06
YPaBHEHHUSAX JINHUN U IOBEPXHOCTEM.
AnreOpanyeckye JIMHUH U TOBEPXHOCTH.
[Tnockocts B mpocTpaHcTBe. BexkTopHoe,
o011ee, HOpMaJIbHOE YPABHEHHUS IIJIOCKOCTH.
B3aumHoe pacnonoxenue miockocrei. 3.2.
[IpsiMas B IIOCKOCTH U B IPOCTPAHCTBE.
BextopHoe ypaBHEeHuUE, NapaMeTpUIECKUe U
KaHOHWYECKHE YPABHEHUS TPSAMBIX.
B3anmMHO€ pacoioxkeHne IPSMBIX, IPSIMBIX U
mockocTel. PaccrosiHue OT TOYKHU 10 IpsMOM
HAa IJIOCKOCTHU ¥ JI0 TUIOCKOCTH B
mpocTpancTse. 3.3. KpuBbie BTOporo nopsiaka.
Kanonndeckue ypaBHEHUS! B OCHOBHBIE
CBOWCTBA. YpaBHEHMsI KPUBBIX 2-TO MOPsIKA B
MOJISIPHBIX KoopauHatax. 3.1. Ilonsrue 06
YPaBHEHMAX JTMHUN U TOBEPXHOCTEH.
AnreOpanyeckye JIMHUH U TOBEPXHOCTH.
ITnockocts B mpocTpaHcTBe. BexkTopHoe,
ob11ee, HOpMaIbHOE YPABHEHHUS MIIOCKOCTH.
B3aumHoe pacnionoxenue miockoctei. 3.2.
[Ipsmast B TNIOCKOCTH U B IPOCTPAHCTBE.
BekrtopHoe ypaBHEHHE, TAPAMETPHUECKUE U
KaHOHHYECKHE YPaBHEHUsSI NPSMBIX.

PI'3, 3aagaun
10-13
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B3auMHOe pacnonoxkeHue NpsMbIX, IPSIMBIX U
IJIOCKOCTEH. PaccTosiHue OT TOYKH 10 IPSAMON
Ha IUIOCKOCTH M JI0 INIOCKOCTH B
npoctpancTBe. 3.3. KpuBbie BTOpOTo mMopsiaka.
KaHoHMYeckne ypaBHEHHS 1 OCHOBHBIC
CBOMCTBA. YpaBHEHMSI KPUBBIX 2-T0 MOPSIIKA B
MOJISIPHBIX KoopauHaTax. 3.4. IloBepxHOCTH
BTOpOTrO nopsinka. Kanonnueckue ypaBHeHUs
U OCHOBHBIE CBOMCTBA. MeTo CeYeHUM.
IToBepxHocTH BpameHus. L{unuaapuueckue
nosepxHocTu. Konyc. 4.1. JIunelnsli
onepaTop. Marpuua IMHEHHOro
npeoOpa3oBaHus. MI3MeHeHNE MaTPHIIBI
JIMHEIHOTO peoOpa3oBaHus IIPH 3aMEHE
6asnca. CoOCTBEHHBIE YHCIa U COOCTBEHHBIC
BEKTOPBI TMHEHHOTO TpeoOpa3oBaHusL.
Martpwuria THHEHHOTO IpeoOpa3oBaHUs B
6asmce 13 cOOCTBEHHBIX BEKTOpoB. OmepaTop
IIPOCTOM CTPYKTYPBI. Y CIIOBUS IPOCTOM
CTPYKTYpHI onieparopa. 4.2 JInneiHbIi
OIIepaTop B €BKJIMAOBOM IPOCTPAHCTBE.
CamoconpsikeHHBIH onepaTop. CBoiicTBa
COOCTBEHHBIX YHCEJ U COOCTBEHHBIX
BEKTOPOB CaMOCOIPSDKEHHOTO OIlepaTopa.
[TpuBeneHne MaTPHUIBI CAMOCOTIPSKEHHOTO
orepaTopa K JuaroHajibHOMY Buny. 4.3
KBanparnunsie popmbl. MaTpudHas 3alHCh.
V3meHeHne MaTpuUIlbl KBaAPAaTHIHOW (OPMBI
pu 3aMeHe Oaszuca. Kiraccudukamms
KBazpaTtuuHbIX popm. [IpuBenenue
KBaZpaTU4HOU GPOPMBI K KAHOHUUECKOMY
Buay. Kputepnit CuibBectpa. 3akoH
uHepuuu. [IpaBuno [ekapra. 4.4 [Ipusenenue
YPaBHEHUI KPUBBIX U IIOBEPXHOCTEN BTOPOIO
HOpsI/IKa K KAHOHNYECKOMY BHAY Ha OCHOBE
TEOPHH KBAJPATHIHBIX (HOPM.

2. MeToauka olleHKH 3TaoB (l)OpMI/IpOBaHI/[H KOMIIeTEHIIMH B PaMKax IUCHUIIJIHHDBI.

[TpomesxyTouHas aTTecTanys 1Mo AMCHUILIMHE TPOBOAUTCS B 1 cemecTpe - B popMe 3K3aMeHa, KOTOPBIN
HampaBJieH Ha oleHKY cpopmupoBanHocTy kommeTeHiuil OIIK.1, OIIK.3.

Kpome toro, chopMrUpOBaHHOCTh KOMIETEHIMH MPOBEPSETCs P MPOBEAECHUU MEPOIPUATUI TEKYIIETo
KOHTPOJIS, yKa3aHHbIX B TaOnuue pasznena 1.

B 1 cemectpe o0si3aTenbHBIM STAalOM TEKYIIEH aTTECTAllUU SBISETCS pacueTHO-TpaduyecKoe 3aJaHue
(pabota) (PI'3(P)). TpeboBanus k Beimoanenuto PI'3(P), coctaB u mpaBuia omneHKH cHOpMYITUPOBAHBI B
nacrnioptre PI'3(P).

OO61ue mpaBuIia BHICTABICHHS OLIEHKH 10 JUCIUILIMHE ONpeAesatoTcs 0amibHO-PEUTHHIOBOM CUCTEMOH,
NPUBEJCHHON B paboyeil mporpaMme yueOHOM TUCIUIUIMHEI.

Ha ocHoBanuu npuBeleHHBIX Aajiee KPUTEPUEB MOXKHO ClieNaTh OOLIMH BBIBOJ O CHOPMHPOBAHHOCTH
xomnereHumii OIIK.1, OIIK.3, 3a koTopble OTBEYAET AUCLUIIINHA, HA Pa3HBIX YPOBHSX.

O0uas xapakTepucTUKA YPOBHEH 0CBOEGHHSI KOMIIETEH I,

Hu:xe nmoporoBoro. YpoBeHb BBINOJHEHUS pabOT HE OTBEYaeT OOJBIIMHCTBY OCHOBHBIX TPeOOBAaHUH,
TEOPETHUYECKOE COJIEPKAHUE Kypca OCBOEHO YaCTHUYHO, ITPOOEIIbI MOTYT HOCUTH CYILIECTBEHHBII XapakTep,
HEOOXOMMBIE MMPAKTUYECKHE HABBIKU PAOOTHI C OCBOCHHBIM MaTepHajoM c(hopMHUpPOBaHbI HE JOCTATOYHO,
OOJIBIIMHCTBO TMPEAYCMOTPEHHBIX IMPOrpaMMoii 0O0y4deHHs Y4eOHBIX 3a/JaHUM HE BBIIOJIHEHBI WIIH
BBITIOJIHEHBI C CYIIECTBEHHBIMU OITUOKAMHU.

IloporoBelii. YpoBeHb BBINOJHEHUsS pabOT oOTBeYaeT OOJBIIMHCTBY OCHOBHBIX TpeOOBaHUM,
TEOPETUYECKOE COJCPKAHNE Kypca OCBOSHO YaCTUYHO, HO MPOOEITBI HE HOCST CYIIECTBEHHOTO XapaKTepa,
HEOOXOMMBbIE MPAKTUUECKHE HABBIKA PaOOTHI C OCBOCHHBIM MAaTE€pHUalioM B OCHOBHOM C(OPMHPOBAHBI,



OOJIBIIMHCTBO TMPEIyCMOTPEHHBIX MPOTrpaMMOil 0OyueHHs y4eOHBIX 3a/JaHUI BBIIIOJIHEHO, HEKOTOPHIC
BUJIbI 33/1aHUH BBITIOJHEHBI C OMIMOKAMH.

Ba3oBblii. YpoBeHb BBINOJIHEHUS pabOT OTBEYAET BCEM OCHOBHBIM TPEOOBAHUSM, TEOPETHUECKOE
COZIep’KaHuE Kypca OCBOECHO IIOJHOCTBIO, 0€3 Mpo0OesoB, HEKOTOpPhbIE NMPAKTUYECKHE HAaBBIKH pabOThI C
OCBOCHHBIM MaTepHaioM c(OPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHbIE MPOrpaMMoil oOyueHus
y4eOHbIe 3aJ]aHHs BBIIIOJHEHBI, KAYECTBO BBIMOJIHEHUS HU OJHOTO U3 HUX HE OLIEHEHO MHUHUMAJbHBIM
YHCIOM 0aJIOB, HEKOTOPBIEC U3 BHIMIOJIHEHHBIX 3aJaHU, BO3MOXHO, COJIEPKAT OIIUOKH.

IIponBuHYTHI. YPOBEHb BHIOIHEHUST paOOT OTBEYAET BCeM TPEOOBAHUSIM, TEOPETHUECKOE CO/ICPIKAHHE
Kypca OCBOEHO MOJHOCTBIO, 6€3 MpoOenoB, HE0OXO0AMMbIE PAKTUYECKUE HABBIKU PabOTHI ¢ OCBOCHHBIM
MaTepuaioM CQOPMHUPOBAHBI, BCE MPEIYCMOTPEHHBIE MPOrpaMMON OOy4YeHHs YydeOHbIC 3amaHus
BBINIOJTHEHBI, KAYECTBO X BBIOJIHEHHSI OLICHEHO YHCIIOM 0aJlIoB, OJM3KUM K MaKCUMAIbHOMY.



,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 0-19 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,

e omenka cocrasisier 20-25 6annos.

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

e OlleHKa cocTaBisieT 26-35 bannos.

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



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

3. IIIkana oneHKH

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

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

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

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

3. Ilomsatne xoneuna. Kombrno MHOrouneHoB Han moneM. Teopema besy. OcHoBHas Teopema
anre6psl. PasnosxeHne MHOIOWIEHOB Ha MHOXHTeNHN B rore R. HaxoxaeHne neinsx KOpHeil
MHOTO4IIEHA.

4. Anrebpa Matpnil. KoabIio MaTpHIl HAJ ITOIEM.

5. Onpenenutens obpaTHMOCTH MaTpHITEL. CBoMCTBA ompeaennTenei.

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

7. Panr Marpunbl. MeToapl HAXOAKISHHs paHra MaTpPHIEL

8. IlpocTpaHCTBO apupMeTHIecKHX BeKTOpPOoB. KpuTepHil MHHeHHON 3aBHCHMOCTH CHCTEMEI
apuMeTHdecKIX BeKTOpoB. TeopemMa o OasncHOM MuHOpe. KpuTepmil mHHeNHHOI
3aBHCHMOCTH CTPOK (CcTONOIOB) KBaApPaTHON MaTPHITEL

9. PemeHne HeBHIPOKACHHBIX CHCTeM JIHHEHHBIX ypaBHeHHMIT MeromoMm Kpamepa, MeTomom
oprnara-T'aycca i ¢ moMoIeio oOpaTHOIT MaTPHITBL

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

11. IlpuBeneHHas cHcTeMa THHEHHBIX ypaBHeHHMi. (DyHIaMeHTanbHasl cHCTeMa pelleHHI
(¢.c.p.). Teopema o cBs3u oO0mIero pemmeHNs CHCTEMEI JTHHEHHBIX ypaBHeHH# u ¢.c.p.
[PHBEJCHHOMH CHCTEMBL

12. T'eoMeTpHIecKOoe BEKTOPHOE MPOCTPAHCTBO. ba3lc B MPOCTPAHCTBE, HA IUIOCKOCTH H HA
MPAMOIL.

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

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

15. BekTopHoe mpom3BeJeHMe: oIpefeleHHe, CBOHCTBa, BEIpakeHHe B JeKapTOBEIX KO-
opIHHATaX, (PH3MIecKUil CMBICT.

16. CmemaHHOEe IpoH3BeleHHe: OIpelelcHHe, CBolicTBa, BRIpa)keHHe B IeKapTOBBIX
KOOpIHHAaTax.

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

18. YpaBHeHNe IpAMOIl Ha IUIOCKOCTH C VIJIOBEIM Koa(duruentoM. HopManbHOe ypaBHEHHe
mpsiMoii. B3zanMHoe pacronoxenne npsaMerx. HaxokaeHne yria MeK/Iy TPSMBIMIL.

19. VpaBHeHH INIOCKOCTH B IIPOCTPAHCTBe. B3auMHOe pacoiokeHne IIIOCKOCTel.

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

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

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



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

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

26. JlumeliHO® 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.



DenepanbHOE TOCY1apCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEXKICHUE
BBICIIETO 00Pa30BaHMs
«HoBocubupckuii rocy1apcTBEHHBIH TEXHUUECKHH YHUBEPCUTETY

Kadenpa anre6psr 1 MaTeMaTH4eCKON JTOTHUKU

IHacnopr
Pac4yeTHO-TPa(PUIECKOro 3aJaHUsA

o auctuiummee «JIuHeiHas anredpa», 1 cemecTp

1. MeToauka OEHKH

B pamkax pacuetHo-rpaduueckoro 3aaHus Mo AUCHUILIUHE CTYJEHTHI TOJDKHBI PELIIUTh
13 3a/1a4 Ha pa3IMYHBIC TEMBI BCETO Kypca.

HpI/I BBITIOJTHCHHUH paCLIeTHO-Fpa(bI/I‘-ICCKOFO 3aAaHuA CTYACHTBI JOJUKHBI U3YYUTH BECh
TeOpeTI/I‘leCKI/Iﬁ MaTepuall Kypca U IPpUMCHUTH €TO IIPpU PCIICHUU MMPAKTUYCCKUX 3a1a4.

OuenuBaemble no3unmu: OTAETBHO OLEHUBACTCS KaX/10€ 33/1aHHE.

3amaun 1, 2, 3,4,5,7, 8,9, 10 onenusarotes B 1 6ari, ecim 3a1anme perieHo BepHo U B () Gaynios,
€CITH 33/IaHKE PEIIICHO HE BEPHO.

3amaun 6 u 11 onenuBarorcst B 0 0ayuioB, €cim MyHKTHI a) U 0) pelieHbl HeBepHO, B 1 Garw, ecm
MYHKT &) WK O) perieH BEpHO U B 2 Oaslia, eciu 00a IMMyHKTa PEIICHbI BEPHO.

3amaya 12 onermBarorcs B () 0AJUIOB, €CIM IyHKTHI @), 0) U B) PeIlicHbI HEBEPHO, B 1 Oasw, ecimm
IYHKT a) Win 0) WK B) pelLeH BEPHO, B 2 Oalia, €C/IM peLeHbl BEPHO J[BA ITYHKTA 33/1a4i U B 3 Oaiia,
€CITH BCE ITYHKTHI PEIICHBI BEPHO.

3amava 13 onenmBarorcst B (0 OawioB, ecii BCe IMyHKTHI PEIIEHBI HEBEpHO, jaajiee B 1 Oamr
OIICHUBACTCS KAKIIBII BEPHO PEIICHHBIN MTyHKT 3a/1a9i. MaKCHMaIbHO KOJIMYECTBO OAIUIOB 3a 3a/1a4y — 3
Oaa..

2. Kpurepun ouenku

e PaboTa cumTaeTcs He BBLINOJHEHHOM, eciM BeINONHEHO 25 % 3amanuii PI'3, omenka
coctasiseT 0-5 6amos.

* PaGoTa cuMTaeTcs BBHIMOJHEHHOH Ha MOPOTOBOM YypOBHE, eciau BbIMOJHEHO 50 % 3amaHwmii
PI'3, onenka cocraBiseT 6-10 0amioB.

» PaGoTa cunTaercs BHITOJTHEHHOW HA 0a30BOM YPOBHE, €CIU BBITIOJIHEHO 75 % 3amanmii P13,
orieHka coctanisier 11-15 6amnos.

* PaboTa cunTaercs BHIIIOJHEHHON HA MPOABHHYTOM YpOBHE, eciiv BbinosiHeHo 100 % 3amanuii
PI'3, onenka cocramusier 16-20 Gayios.

3. HlIkauaa oueHkun

B o6mieit onenke nmo nuctuminHe Oaisl 32 PI'3 yunThIBalOTCS B COOTBETCTBHM C NpaBHIIAMH
OaIbHO-PEUTUHTOBOM CHCTEMBI, TPUBEACHHBIMU B paboyeil mporpaMme JUCIUIINHBL.



4. Ilpumep Bapuanta PI'3

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,



