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10
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paboTa, PI'3, noarotoBka K
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1. BHelUHwWe TpeboBaHuSA

Tabnuua 1.1

Komnemenyus @1oC: OIIK.2 cniocod0HOCTH HCIOTH30BATEH OCHOBHBIE 3AKOHBI €CTE€CTBeHHOHAYTHBIX
AUCTHILIAH B IIPodeccHoHAILHOH JeITeIbHOCTH, TPAMEHITH MEeTOTbI MATEMATHIECCKOT0 AHATIN3A 1
MO/I¢/INPOBAHUS, TCOPETHIECKOr0 H SKCIEPAMEHTAILHOI0 HCCIICIOBAHNS; ¢ YaCHIU C1e0VIOMUX Pe3YTbmanos

obyuenusn:

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

NpoeccUoHaIbHOW AeaTeNbHOCTU

35. 3HaTb YHMBEPCA/IbHOCTb MATEMATUYECKUX METO/O0B B MO3HAHWM OKPY)KAIOLLETO MUpa

y2. yMeeT pa6OTaTb C CUICTEMHbIMU ECTECTBEHHOHAYYHbIMWN MOAENAMN 00BEKTOB I'IpO(*)eCCVIOHaJ'IbHOI\/’I

[eATeNbHOCTU

y4. YMETb MPUMEHATb OCHOBHbIE METOAbI MAaTEMaTUYECKOI O arnnapara B MaTeEMaTU4ECKNX MOAENAX 06BEKTOB U

MpoLEeccoB

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.2.31 3HaTb 6a30Bble MOIOKEHNSA (DYHAAMEHTA/IbHbIX Pa3fe/ioB MaTeMaTUKM B 00bEME,
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;

Nekumu; MNpakTnyeckme 3aHATUA

OlMK.2.y2 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;

Nekumu; MNpakTUYecKme 3aHATUS;
CamocTosTenbHas paboTa

4.COCTaBRIIATH YpaBHCHU TECOMETPHICCKHUX OG’beKTOB',

Nekumu; MNpakTUYecKme 3aHATUS;
CamocToaTenibHas paboTa

OlNK.2.y4 ymeTb MPUMEHATb OCHOBHbIe METOAbl MaTeMaTUYEeCKOro annapaTa B

MaTeMaTUNYECKNX MOAENAX 00BLEKTOB U MNpoLEeCccoB

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

Nekumu; MNpakTUYecKme 3aHATUS;
CamocTosTenbHas paboTa

OrlMK.2.35 3HaTb YHMBEPCa/IbHOCTb MaTeMaTUYECKUX METOZAO0B B MO3HAHUW OKPYXKatoLLEro

Mupa

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

Nekumu; MNpaKTUYecKme 3aHATUS;
CamocTosaTensHasi pabota

OlK.2.y4 ymeTb NPUMEHATb OCHOBHbIE MeTOAbl MaTeMaTUYeCKOro annapara B

MaTeMaTUYECKUX MOJENSIX 06BLEKTOB 1 NMPOLIECCOB

7.cocTaBIITh MaTPHILY TUHEHHOrO ollepaTopa B JaHHOM Oasuce;

Jlekunu; MNpakTnyeckme 3aHATUSA

8.HaxoauTH COOCTBEHHEIE BEKTOPHI TMHEHHOTO oIepaTopa;

Nekunn; MNpakTnyeckme 3aHATUS;
CamocToaTenbHast paboTta

OlNK.2.y2 ymeeT paboTaTb C CUCTEMHbIMU ECTECTBEHHOHAYYHbIMW MOJENAMU 00 EKTOB

NPoheccCNOHaNIbHOM feATeNbHOCTU

9.HCpCBOI[HTB I/I'H(IJOpMaL[I/HO C sA3bIKa KOHKPGTHOf;I 3aJlavud Ha SI3BIK
MaTEMaTU-YECKHUX CUMBOJIOB U CTPOUTEL MaTeEMaTHICCKHUE MO IETH HpOCTeﬁHIHX
CHUCTEM U IIPOIECCOB B €CTECTBOZHAHUN U TEXHUKE,

Nekunn; MNpakTrnyeckume 3aHATUS;
CamocTosTenbHas paboTa




OlK.2.y4 ymeTb NPUMEHATb OCHOBHbIE MeTOAbI MaTeMaTUYECKOro annapara B
MaTemMaTUYeCKNX MOAeNsiX 06bEKTOB M MPOLLECCOB

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

MaTeMaTHIeCKOM MO JCIIN.

Nekuwnn; MNpakTnyeckme 3aHATUS;
CamocTosaTenbHast pabota

3. CofiepXaHuve 1 CTPYKTypa y4e6HOI AUCUMNANHbI

Tabnuua 3.1

Tembl NeKunin

AKTUBHbIE

hopMbl, Yac.

Yacbl

CcbIIKM Ha
pe3ynbTaThl
0byueHus

YyebHast eATeNIbHOCTb

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 3/1leMEHTapPHbIX
npeobpa3oBaHMAX MaTPULLbl. PaHr
CTYMeH4YaTon MaTpuLpbl.
BbluvcneHne paHra matpupl ¢
nomoLLblo anropuTMa raycca.
Teopema 0 6a3MCHOM MUHOpE.
1.3. CuCTeMbI NINHENHBIX
ypaBHeHuA. OCHOBHbIE MOHATUA U
onpeaeneHnsi. MaTpuyHbIin cnoco6
peLueHuns. dopmynbl Kpamepa.
MeTtop Maycca. CoBMeCTHOCTb
CUCTEMbI INHENHBIX
anrebpavyeckmx ypaBHeHui
(Teopema KpoHekepa-Kanennnm).

12

1,3,6




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 Uackl Ha
No Buabl camocTosATeNbHOM paboTbl pesynbTaThbl
BbIMOJ/IHEHME [KOHCYbTaunn
06y4eHus
Cemectp: 1
1 |Pr3 12,4,5,6 |10 4

: beknemuwwes . B. Kypc aHanMTUYeCKOI reOMETPUM 1 IUHENHOW anrebpbl : y4ebHUK ans By3os / [. B.
Beknemuwes. - M., 2008. - 307, [1] c. Byrpos A. C. Bobicwwas matematuka. [B 3 1.]. T. 1 : [y4ebHuK ans
BY30B N0 UHXXEHEPHO-TeXHNYeCKUM crieumansHocTam] / A. C. byrpos, C. M. Hukonbckuii. - M., 2008. - 284
C. : Un.

2 |I'I0,u,r0TOBKa K 3aHATUAM |4, 56 |26 |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 |ﬂ,ononHMTeanaﬂ ydyebHas feATeNbHOCTb |3, 4,5 |2 |O

. beknemuwes . B. Kypc aHanMTUYECKOA reOMETPUN W TIMHEHON anrebpsbl : y4e6HUK ans By3os / . B.
beknemuies. - M., 2008. - 307, [1] c.

4 |I'Io,u,r0TOBKa K arTectaumum |10, 8,9 |20 |4




: ViBneBa A. M. JInHeiiHas anrebpa. AHanMTUYecKas reoMeTpus : yuebHoe nocobue ansa 1 Kypca Bcex
(hakynbTeToB U thopm 06ydeHus / A. M. NeneBa, M. W. Mpunyukas, M. A. YepHbix ; HoBOCKG. roc. TexH.
YH-T. - HoBocnbumpck, 2009. - 149, [1] c. : un., Tabn.

5. TexHonorus oby4eHns

[lns opraHn3aummn n KOHTPOIA CaMoCTOATENbHOW paboThbl 06yHatoLLMXCH, & TaKxKe NPoBeAeHNs
KOHCy/bTauuii NPUMEHSIOTCA UH(OPMaLVIOHHO-KOMMYHWUKaLMOHHbIE TexHoorum (Taén. 5.1).

Tabnmua 5.1
[JesTenbHOCTb VH(hopMaLMoHHO-KOMMYHWKALMOHHbIE TEXHOI0M U
VIHopmmpoBaHue MopTtan HI'TY
Pa3meLLeHne yuebHbIX Mopran HITY
MaTepvanos

6. MpaBuna aTTecTaumm 06ydatoLLMXCs Mo y4ebHOM ANCLUNINHE

[ns atTecTaumm obyyaroLmxca no ANCUMUNINHe NCnonb3yeTcs 6anbHO-penTUHIOBas cUcTeMa
(BPC), no3sonsatoLast BbICTaBMSATb OLIEHKM MO TPaAULMOHHON LKane n 15-yposHeBoi ECTS.

Kpatkas nHpopmauums o bPC npvseseHa B 1a6s. 6.1.

Tabnunua 6.1
MWUH. o
OLI,eHI/IBaeMbIe BUAbl AEATE/IBHOCTU o6yqa+ou_|,|/|xcs| 621 MakcumarnbHbI 6ann
CemecTtp: 1
Ipaxkmuuecrue 3anamus; 10 20
PI3: 20 40

KoHTponupytoLme MaTepuanbl NpUBOAATCS B “"Beknemuiies [. B. Kypc aHanMTUYeCKOl reoMeTpui U NnHeliHOl anre6pbl @ yuebHUK Ans By3oB / . B. BeknemuLLes. -

M., 2008. - 307, [1] c."
20 | 40

Oxzamen:
KoHTponmpytoLme MaTepuansl NpuBOAATCS B "Beknemuiies [. B. Kypc aHanMTUYeCKOl reoMeTpui U NnHeliHOl anre6pbl : y4ebHUK Ans By3oB / . B. BeknemuLLes. -
M., 2008. - 307, [1] c."

B Tabnuue 6.2 npeactasiieHO COOTBETCTBYE POPM KOHTPO/IA 3asB/IieMbIM TPeboBaHUAM K
pesynibTatam 0CBOEHMUS AUCLUMINHDI.

Tabnuua 6.2
Kogpl dopmbl
KoMmneTeH KOHTpONA
“ PesynbTaTbl 00yyeHUs
L SawmTa
»droc Pr3 OK3ameH

31. 3HaTb 6a30Bble NOMOXKEHUS PyHAAMEHTANbHBIX Pa3fe/ioB MaTeMaTVKN B 0ObEME,
OlMK.2 |Heo6xoaMmom 415 BNajeHns MaTeMaTUYecKM annapaTom Ans 06paboTku nHgopmalum n + +
aHanm13a AaHHbIX B 061aCTV NPOMECCMOHANBLHON AeATeNbHOCTM

35. 3HaTb YHMBEPCA/IbHOCTL MaTeMaTUYeCKMX METOAOB B NMO3HAHUN OKPYXatoLLero mvpa +

y2. yMeeT paboTaTb C CUCTEMHbIMU eCTECTBEHHOHAYUHbIMU MOLENSMM 06bEKTOB
NpogecCMOHaNbHOI AeATENbHOCTU

y4. yMeTb NPUMEHSITb OCHOBHbIE METO/IbI MAaTEMATNYECKOr0 annapara B MaTeMaTh4YecKnx
MO/eNsiX 0GbEKTOB 11 NPOLIECCOB

®OH/ OLIEHOYHBIX CPEACTB MO AMCLMMIIMHE NPeACTaBNEH B NpunoXeH Ne 1 K paboyel
nporpamme.




7. lutepatypa

OcHoBHas nuTepaTypa

1. UBneBa A. M. OcHOBEI are0phl U aHATATHYECKON reoMeTpun : [yuebnuk] / A. M. Uenesa, A. T
ITunyc, A.B. Yexonanckux ; HoBocuO. roc. TexH. yH-T. - HoBocubupck, 2006. - 268, [1] ¢. : n.

2. UeneBa A. M. 'oToBHMCS K KOHTPOJIEHOM padore : yuebHOoe mocobue / A. M. Henesa, JI. B.
Koranesckas, H. JI. Yepubix ; HoBocub. roc. TexH. yH-T. - HoBocubupck, 2010. - 172 ¢. : mn.

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

NHTepHeT-pecypcsl
1. 3BC HI'TY : http://elibrary.nstu.ru/

2. OBC «M3narensctBo Jlanwy : https://e. lanbook.com/
3. OBC IPRbooks : http://www.iprbookshop.ru/
4. OBC "Znanium.com" : http://znanium.com/

5.

8. MeTonuyecKoe 1 NPorpaMMHoe obecrneyeHume

8.1 MeToauyeckoe obecrneyeHme

1. byrpos . C. Beicmas maremaruka. [B 3 1.]. T. 1 : [yueOuuk mist By30B Mo
UHXeHepHO-TexHnueckuM crenuansHoctsM| / S, C. Byrpos, C. M. Hukonbckwii. - M., 2008. - 284
C.: WL

2. bexnemumes /. B. Kypc aHanuTH4ecKkoi reOMeTpHUU U JTUHEHHON anreOphl | yueOHUK I BY30B
/ . B. bexnemumies. - M., 2008. - 307, [1] c.

3. Usnea A. M. Jluneitnas anrebpa. AHamuTH4eckas reometpus | yuebnoe nocobue mis 1 kypca
Bcex (akynpTeToB U (opm obyuenus / A. M. Usnesa, I1. U. Ipunyukas, K. /1. Yepnsix ; HoBocu®.
roc. TexH. yH-T. - HoBocubupck, 2009. - 149, [1] ¢. : un., Tabmn.

8.2 CreunasmsnpoBaHHOe NporpammHoe obecreyeHme
1 Microsoft Windows
2 Microsoft Office

9. MaTepuasibHO-TEXHUYECKOE obecneyeHne

IMpe3eHTaLMOHHOE 060pY0BaHEe

No HanmeHoBaHue Ha3HaueHne

1 |lpe3eHTaUMOHHOE 060pYyOBaHME Mpe3seHTaUMOHHOEe 060pYyAOBaHNE
(MynbTMMeMa-NPOEKTOp, 3KpaH, KOMMbIOTEP (UCMO/b3YeTCA A1 NPeacTaB/eHns
AN14 ynpasieHuns) NIeKUMOHHOr0 marepvana
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1. OO000meHHas1 CTPYKTYPA (POHIA OLEHOYHBIX CPEICTB YUeOHOM THCUMILINHBI
O6o0menHass cTpykTypa (oHAa OICHOYHBIX CPEICTB MO JAUCHUIIHHE

npusezeHa B Tabnure.

Jlunetinas anre6pa

Tabmuna

ITanel ONEHKH KOMIIETeHINI

o IToxka3arenn MeponpusTas
chopMHpPOBAHHOCTH
Dopmupyembie . TEeKyLIero
pMHpY KOMIIETEeH I i TeMbl I[pome:xyTounasi
KOMIIETEHIM U KOHTPOJIs
(3HaHus, yMeHHUH, (KypcoBoii arrecranust
HABbIKH) npoekr, PT3(P) (3K3amMeH, 3a4eT)
b
u 1p.)

OIIK.2 31. 3HaTH Oa30BEBIE 1.1. Martpumet. Oniepanuy HaJ MaTpPHLIAMH. PI'3, 3maum 1-4 |Dk3ameH,

CIOCOOHOCTH TTOJIOKCHHUS OmnpenennTenb MaTPHUIIBI U €TO CBOHCTBA. Bompocsr 1-12
uCToNb30BaTh | (pyHmamentansHeIx |OOpaTtHast MaTpuia. IlocTpoe-Hue odpaTHOM
OCHOBHbIE pazzenos Matpurpsl. 1.2. JInHeiiHas HE3aBUCHMOCTD
3aKOHBI MaTeMaTHKH B CTPOK M CTOJIOLIOB MaTpuLbl. PaHT MaTpuiipl.
€CTECTBEHHOHAay |00BeMe, HewnsMeHHOCTD paHra mpu 3JeMeHTapHBIX
YHBIX HEOOXOIUMOM Al |peoOpa3oBaHUAX MaTpHIlbl. Panr
JUCLHUIUIMH B BJIaJICHUSA CTYIEHYaTOl MaTpHUIlsl. Beruncnenue paHra
npodeccroHalp |MaTeMaTHYECKUM MaTpHUIIBI C TOMOIIBIO anropuTMa [aycca.
HOM anmapaToMm s Teopema o 6a3ucHom munope. 1.3. Cucremsl
JeATeNbHOCTH, |00paboTKH JIMHEHHBIX ypaBHEeHUH. OCHOBHBIEC MOHATHS U
PUMEHSTH nadopmanuu n orpeaeeHust. MaTpuUIHbIH CIOCO0 perIeHusI.
METOJIBI aHaJIM3a JaHHBIX B ®opmynsl Kpamepa. Meton Naycca.
MaTeMaTHYECKOT |00IacTH COBMECTHOCTD CHCTEMBI JIMHEHHBIX
0 aHaIM3a " npodecCHOHANBHOM | anreOpandeckux ypaBHEHHH (TeopemMa
MOJICTIMPOBAHUS, | IESTEINEHOCTH Kponekepa-Kanenm).
TEOPETUIECKOTO
u
IKCIEPUMEHTAIb
HOTO
HCCIIeIOBaHUS
OIIK.2 35. 3HaTh 1.1. Marpunpst. Onepaiiuu HaJl MaTpUILIAMHU. DK3aMeH,
YHUBEPCAJIbHOCTh Omnpenenurens MaTPHUIIBI U €TO CBOICTBA. Borpocsl 13-25
MaTeMaTHIeCKHX O6parnas marpuna. [loctpoe-Hue oOparHoit
METOJIOB B IO3HaHUM |MaTpuupbl. 1.2. JInHeiHas He3aBUCUMOCTh
OKpYXKAIOIIEro MUpPa |CTPOK M CTOJIOIOB MaTpHUIbL. PaHT MaTpHIsI.
HewnsmeHHOCTB paHTa IpH 31€MEHTapHbIX
peoOpa3oBaHMUAX MaTpHIbl. Panr
CTYINIEHYAaTON MaTpulbl. Beruncienue panra
MaTpulbl ¢ MOMoIIbI0 anroputMma ["aycca.
Teopema o 6azucaom muHope. 1.3. Cuctemsl
JMUHEHHBIX ypaBHEeHHH. OCHOBHBIC MTOHATHS U
onpezeneHusi. MaTpudHbIi crtoco0 pemeHwusl.
®opmynsl Kpamepa. Meton I'aycca.
CoBMECTHOCTb CUCTEMBI TMHEHHBIX
anredpanveckux ypaBHeHHUH (Teopema
Kponekepa-Kanemnm).
OIIK.2 y2. ymeet pabotats ¢ |1.1. Marpunst n onpenenurenn. 1.2. PI'3, 3amaun 5- |Ox3ameH,

CHUCTEMHBIMU
€CTeCTBCHHOHAYYHBI
MU MOJCTISIMH
00BEKTOB
npodeccuoHaTbLHOM
JCSITEIBHOCTH

CucteMbl TMHENHHBIX ypaBHe-HUU. 1.1.
Martpunpl. Onepaiiuy HaJl MaTPULIAMH.
Omnpenenurens MaTPULIBI U €70 CBOICTBA.
Ob6parnas matpuna. [locrpoe-aue o6paTHOMH
Matpuisl. 1.2. JInHeiiHas HE3aBUCHUMOCTD
CTPOK M CTOJIOIIOB MaTpHIbl. PaHT MaTpHUIB!.
HewnsmeHHOCTE paHTa MpH 37IEMEHTapHBIX
peoOpa3oBaHUAX MaTpHLBL. Panr
CTyNeHYaTONW MaTpullbl. Beraucnenue panra
MaTpUIbl C IOMOIIBI0 anroputMa ['aycca.
Teopema o 6a3ucaom muHope. 1.3. Cuctemsl
JIMHENHBIX ypaBHeHUH. OCHOBHbIEC IOHATUA U
orpeaeseHust. MaTpuuHbIi ClIOCO0 pelIeHHsI.
®opmynel Kpamepa. Meton I'aycca.
CoOBMECTHOCTb CUCTEMBI TMHEHHBIX
anreOpanvecKuxX ypaBHEHUH (Teopema

10
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Kponekepa-Kanennu). 2.1. Bekropsl.
Jlunelinple onepanyy HaJl BEKTOPAMH U UX
cBoiicTBa. [ToHATHE THMHEHHOTO
npocTpaHcTBa. JInHeiHas 3aBUCUMOCTh 1
JIMHEHasi HE3aBUCUMOCTb BEKTOpOB. basuc u
Pa3sMEpHOCTH JIMHEHHOTO MPOCTPAHCTBA.
Cuctemsl koopauHaT. KoopuHaTel BeKTopa.
JluHeltHbIC ONepaIy HaJl BEKTOPaMHU B
KoopauHaTHOU dopme. 2.2. CkanspHoe
Ipou3BeieHue BeKTopoB. CBOMCTBa
CKaJIIPHOTO NMPOU3BeeHUs. BripaskeHue
CKaJIIpPHOTO NPOU3BEICHUS Yepe3
KOOPJIMHATHI BEKTOPOB B
OPTOHOPMHPOBAaHHOM Oazuce. [yinHa
BEKTOpa. YT0J MEXIYy BEKTOpaMHU. Y CIIOBUE
OPTOTOHAIBHOCTH BEKTOpOB. Hampasmsiromniue
KOCHHYCHI BekTopa. IIpoekius BekTopa,
cBo¥icTBa mpoekuuii. 2.3. BexropHoe
IIPOU3BE/ICHUE U €TI0 CBOMCTBA. BhIpaxkeHue
BEKTOPHOI'O IIPOMU3BEICHHS Yepes
KOOpAMHATHI BEKTOPOB B
opToHOpMHpOBaHHOM Oazuce. [Tnomans
napajJiesio-rpaMMa U TpeyroibHUKa. Y CI0BHE
KOJUIMHEAPHOCTH BEK-TOpOB. 2.1. JIuneitHble
OIlepalyy HaJ BEKTOPAaMH U UX CBOMCTBA.

2.2. CxansipHO€, BEKTOPHOE M CMEIIaHHOE
MIPOU3BENEHUS BEKTOPOB.  2.3. PaznoxeHue
BekTopa 1o 6asucy. 3.1. [Tonsarue 00
YpaBHEHISIX JITHUH U TIOBEPXHOCTEH. Anreo-
panuecKkue JMHUAU U oBepXxHocTH. [I10ckocTh
B IIpo-cTpaHCTBe. BekropHoe, obuiee,
HOPMaJIbHOE YPaBHEHHS IUIOCKOCTH.
B3anMHOe pacroioxeHne miockocTel. 3.2.
[IpsiMast B TNIOCKOCTH U B IPOCTPAHCTBE.
BextopHoe ypaBHEHHE, NapaMeTpudecKue 1
KaHOHMYECKHE YPaBHEHUS MPSIMBIX.
B3anmHOe pacrosioxenue npsMbIX, MPSIMBIX 1
miockocTel. PaccrosiHue oT TOUKM 10 npsMOit
Ha IUIOCKOCTH H JI0 TNIOCKOCTH B
npoctpaHnctse. 3.3. KpuBble BTOporo nopsiika.
KaHoHM4eckne ypaBHEHUs 1 OCHOBHBIE
CBOWCTBA. YpaBHEHHS KPUBBIX 2-TO MOPS/IKA B
HOJISIPHBIX KoopanHaTax. 3.1. ITonsatue 00
YpaBHEHMAX JIMHUN U TOBEpXHOCTEH. Anre6-
pamnyecKkue JHHUAU U ToBepXxHocTH. [I1ockocTh
B IIpo-cTpaHCTBe. BekropHoe, obmiee,
HOpPMAaJIbHOE YPABHEHUS IJIOCKOCTH.
B3aumHoe pacnonoxenue miockocrei. 3.2.
[IpsiMas B IIOCKOCTH U B IPOCTPAHCTBE.
BexTopHoe ypaBHeHHUE, apaMeTpU4ECKUe U
KaHOHUYECKHE YPABHEHUS MPSAMBIX.
B3anMHOe pacnonoxeHue NpsiMbIX, IPSMBIX U
mockocTell. PaccrosiHue oT TOYKHM 10 IpsMOi
HAa IJIOCKOCTHU ¥ JIO TUIOCKOCTH B
mpocTpancTse. 3.3. KpuBbie BTOporo nopsiaka.
Kanonndeckue ypaBHEHUS B OCHOBHBIE
CBOWCTBA. YpaBHEHHS KPUBBIX 2-TO MOPS/IKA B
TOJIAPHBIX KoopanHaTtax. 3.4. [ToBepxHOCTH
BTOpOro nopsiaka. Kanonnueckue ypaBHeHHUsI
U OCHOBHBIE CBOWCTBAa. MeToa ceueHuit.
IToBepxHocTu BpameHus. L{lununapuueckue
no-BepxHocTH. Konyc. 4.1. JIuneinsli
omneparop. MaTpuia nuHeitHOro
npeoOpa3oBaHus. MI3MeHEeHNE MaTPHIIBI
JIMHEIHOTO TpeoOpa3oBaHus IIPH 3aMEHE
6asnca. CoGcTBEHHBIE YHCIa U COOCTBEHHBIC
BEKTOPBI TMHEHHOTO IpeoOpa3oBaHusl.
Martpuiia THHEHHOTO peoOpa3oBaHus B




6aznce u3 coOCTBEHHBIX BEKTOpOB. Oreparop
MPOCTOM CTPYKTYPHI. Y CIOBHS IPOCTOM
CTPYKTYpHI onieparopa. 4.2 JIMHeHHbIH
OIIEpaTop B €BKIMIOBOM IPOCTPAHCTBE.
CamocomnpspkeHHBIH onepaTop. CBoiicTBa
COOCTBEHHBIX YHCEN H COOCTBEHHBIX
BEKTOPOB CaMOCOIPSHKEHHOTO OllepaTopa.
[IpuBeneHne MaTPUILIBI CAMOCOIIPSKEHHOTO
orepaTopa K JuaroHajibHoMy Buny. 4.3
KBanparnunsie Gpopmbl. MaTpuuHas 3alKCh.
V3meHeHne MaTpuIlbl KBaAPaTUIHONW (GOPMBI
npu 3aMeHe 6asuca. Kiaccudukanus
KBagpaTtuuHbIX (opm. [IpuBenenue
KBaZpaTU4IHON (POPMBI K KAHOHHUECKOMY
Buny. Kpurepuit CrmpBectpa. 3akoH
nHeprun. [Ipasuno [ekapra. 4.4
IIpuBenenne ypaBHEHUN KPUBBIX U
MTOBEPXHOCTEH BTOPOTO MOPSIKA K
KaHOHMYECKOMY BHJY Ha OCHOBE TEOPUH
KBaJpaTUIHBIX (POPM.

OIIK.2

y4. yMeTb IPUMEHSTh
OCHOBHBIE METOIBI
MaTeMaTHYECKOTo
ammapara B
MaTeMaTHYECKUX
MOJETSIX 0OBEKTOB U
TIPOLIECCOB

2.1. Bekrtopsl. JIuHeiiHble onepaiuu Haj
BEKTOpaMH U ux cBoiictBa. [lonarue
JIMHEHHOr 0 pocTpaHcTBa. JInHelHas
3aBHCUMOCTb U JIMHEIHas He3aBUCHUMOCTh
BEKTOPOB. basuc u pasmMepHOCTh JIMHEHHOTO
npoctpaHcTBa. CHCTEMBI KOOPIUMHAT.
Koopnunats! BekTopa. JInHeliHbIe onepauuu
HaJI BEKTOpaMH B KOOpIUHATHOM (opme. 2.2.
CkansipHOE IPON3BE/ICHUE BEKTOPOB.
CBoliCTBa CKaJISIPHOTO ITPOU3BEICHNSI.
BrlpaskeHne CKalsipHOTO IPOU3BEICHHS Yepe3
KOOPJIMHATHI BEKTOPOB B
OpPTOHOPMHPOBAaHHOM basuce. [lnHa
BEKTOpa. YTOJ MEXAY BEKTOpaMu. Y clIOBUE
OpPTOTOHAIFHOCTH BEKTOPOB. Hampassromnue
KOCHHYCHI BeKkTopa. [Ipoekius BekTopa,
cBoiicTBa npoekuuil. 2.3. BekropHoe
IIPOM3BEICHNE U €r0 CBOWCTBA. BripaxkeHue
BEKTOPHOTO TIPOU3BE/ICHHS Yepe3
KOODPJMHATHI BEKTOPOB B
OpTOHOpMHpOBaHHOM Oa3zuce. [Tnomans
rapaJulesio-rpaMMa M TPEYroJbHUKA. Y CIIOBUE
KOJUTMHEApHOCTH BeK-TOpOoB. 2.1. JInHeiHbIe
OTIepalliyl HaJl BEKTOPAaMH U X CBOHCTBA.

2.2. CxanspHOe, BEKTOPHOE U CMEIIaHHOE
MIPOU3BEACHUS BEKTOPOB.  2.3. Pa3znoxxenue
BekTopa 1o 6asucy. 3.1. ITonsarue 00
YpaBHEHHAX JIMHUN U TOBEpXHOCTEH. Anred-
panuecKkue IMHUAU U noBepxHocTH. [InockocTs
B IIpo-cTpaHcTBe. BekTopHoe, obuiee,
HOpPMAaJIbHOE YPABHEHUS IJIOCKOCTH.
B3anMHOE pacmoiioxkeHne mIocKocTel. 3.2.
[IpsiMas B IIOCKOCTH U B IPOCTPAHCTBE.
BexropHOe ypaBHEHHE, TapaMeTpUIecKue 1
KaHOHWYECKHE YPABHEHHUS TPSAMBIX.
B3anmMHO€ pacoyioxkeHne IPSMBIX, IPSIMBIX U
mockocTell. PaccrosiHue OT TOYKM 10 NpsIMOit
HAa IJIOCKOCTHU ¥ JIO TUIOCKOCTH B
mpocTpancTse. 3.3. KpuBsie BTOpOro mopsiaka.
Kanonndeckue ypaBHEHUS 1 OCHOBHBIE
CBOWCTBA. YpaBHEHUsI KPUBBIX 2-TO MOPSIKA B
MOJISIPHBIX KoopauHatax. 3.1. [TonsaTue 06
YpaBHEHMSIX JIMHUH U MOBEPXHOCTEH. Ared-
panueckue IMHUAU U noBepxHocTu. [InockocTs
B IIpo-cTpaHcTBe. BekTopHoe, obuiee,
HOPMaJIbHOE YPaBHEHUS IIIOCKOCTH.
B3aumHoe pacnionoxenue miockoctei. 3.2.
[TpsmMast B TNIOCKOCTH ¥ B IPOCTPAHCTBE.

PI'3, 3amauu 11-
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BextopHoe ypaBHEHUE, napaMeTpU4ecKue 1
KaHOHHYECKHE YPaBHEHUS MPSMBIX.
B3anmHOE pacmonoxkeHue npsMbIX, MPSIMBIX 1
IJIOCKOCTEH. PaccTosiHue OT TOYKM 10 IPAMOU
Ha IUTOCKOCTH H 10 TNIOCKOCTH B
npocTpadcTse. 3.3. KpuBbie BTOporo nopsiaka.
KanoHnnveckue ypaBHEHUS U OCHOBHbBIE
CBOWCTBa. YpaBHEHUs KPUBBIX 2-TO MOPSIKA B
MOJISIPHBIX KoopauHaTaXx. 3.4. [loBepxHOCTH
BTOpOTO nopsinka. Kanonnueckue ypaBHeHUs
U OCHOBHBIE CBOMCTBA. MeTo CeYeHUM.
IToBepxHocTH BpameHus. L{lunuaapuueckue
mo-BepxHocTH. Konyc. 4.1. JInHeiHsIi
onepaTop. Martpuua JMHEHOro
npeoOpa3oBaHus. MI3MeHEeHHE MaTPHIIBI
JIMHEIHOTO peoOpa3oBaHus IIPH 3aMEHE
6asnca. CoOCTBEHHBIE YHCIa U COOCTBEHHBIC
BEKTOPBI TMHEHHOTO TPeoOpa3oBaHusL.
Marpuna JuHeHHOTro npeoOpa3oBaHus B
0aznce U3 coOCTBEHHBIX BEKTOpOB. Orieparop
IIPOCTOI CTPYKTYPBI. Y CIIOBUS IPOCTOM
CTPYKTYpHI onieparopa. 4.2 JIuHeHHBbIi
OTIepaTop B €BKJIMAOBOM IIPOCTPAHCTBE.
CamoconpsikeHHbIN oneparop. CBolicTBa
COOCTBEHHBIX YHCEN U COOCTBEHHBIX
BEKTOPOB CaMOCONPSHKEHHOTO OIIepaTopa.
[TpuBeneHne MaTPHUIBI CAMOCOTIPSKEHHOTO
olepaTopa K JuaroHajibHOMY Buny. 4.3
KBanparnunsie popmbl. MaTpudHas 3anHCh.
V3meHeHne MaTpUIlbl KBaAPaTUYHONW (GOPMBI
npu 3aMeHe 6asuca. Kiaccudukanus
KBaZpaTH4YHBIX (hopM. [IpuBeneHne
KB/IpaTUYHOMN (POPMBI K KAHOHHYECKOMY
Buay. Kputepuit Cuibsectpa. 3akoH
uHepuuu. [IpaBuno [ekapra. 4.4
[IpuBenenue ypaBHeHUN KPUBBIX U
TIOBEPXHOCTEH BTOPOTO MOpPSIKa K
KaHOHMYECKOMY BHY HAa OCHOBE TCOPHH
KBaJpaTUIHBIX (POPM.

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

[TpomexxyTouHast aTTecTalus Mo JMCHUIJIMHEe TIPOBOIUTCS B 1 cemecTpe - B (hopMe 3K3aMeHa, KOTOPbIi
HarpaBJjieH Ha OlleHKY copmupoBanHOoCcTH KommneTeHuin OTTK.2.

Kpome Toro, chopmMrpoBaHHOCTH KOMIETEHIIMH MTPOBEPSETCS MPU MPOBEACHUHM MEPOIPHUITHIA TEKYILIETO
KOHTPOJISA, YKa3aHHBIX B TaOymiie pazaena 1.

B 1 cemectpe 00si3aTenbHBIM STAalOM TEKYIIEH aTTECTAllMU SBJISETCS pacueTHO-TpaduyecKoe 3aJaHue
(pabota) (PI'3(P)). TpeboBanus k BeimonHeHuto PI'3(P), cocraB u mpaBuia oneHku cHOpMyITHPOBAHBI B
nacrnioptre PI'3(P).

OO61pe mpaBuIia BHICTABICHHS OLIEHKH 10 JUCIUILIMHE ONpeAesatoTcs 0amibHO-PEUTHHIOBON CUCTEMOH,
NPUBEJCHHON B paboyeil mporpaMme yueOHOM TUCIUIUIMHEI.

Ha ocHoBanuu npuBeneHHBIX Aajiee KPUTEPUEB MOXKHO clielaTh OOLIMH BHIBOJ O CHOPMHPOBAHHOCTH
xomnereHuu OIIK.2, 3a koTOpbIe OTBEUAET QUCIUILIMHA, HA PA3HBIX YPOBHSIX.

O0uas xapakTepucTUKA YPOBHEH 0CBOEGHHSI KOMIIeTEHIIHIA.

Hu:ke moporoBoro. YpoBeHb BBINIOJHEHHS PaOOT HE OTBEYaeT OOJIBIIMHCTBY OCHOBHBIX TpeOOBaHUA,
TEOPETUYECKOE COJIep’KaHNe Kypca OCBOGHO YaCTHYHO, MPOOEIBI MOT'YT HOCHTh CYIIIECTBEHHBIH XapakKTep,
HEOOXOMMBIE MMPAKTUYECKHUE HABBIKU PAOOTHI C OCBOCHHBIM MaTepHajoM c(hopMHUpOBaHbI HE JOCTATOYHO,
OOJIBIIMHCTBO TPEIYCMOTPEHHBIX TNpOrpaMMoi oOydeHHs y4eOHBIX 3aJaHUil HE BBINOJIHEHBI HIIH
BBITIOJIHEHBI C CYIIECTBEHHBIMU OITUOKAMHU.

IloporoBelii. YpoBeHb BBINOJHEHUsS pabOT oOTBeYaeT OOJBIIMHCTBY OCHOBHBIX TpeOOBaHUM,



TEOPETHYECKOE COJIEPKAHNE Kypca OCBOCHO YaCTUYHO, HO IPOOENbl He HOCAT CYIIECTBEHHOT'O XapakTepa,
HEOOXO/IMMBIE MPAKTUYECKUE HABBIKA PabOThl C OCBOEHHBIM MaTEpHaIOM B OCHOBHOM C(OpPMHUPOBAHBI,
OOJIBIIMHCTBO TMPEIyCMOTPEHHBIX MPOTrpaMMOil 0OyueHHs y4eOHBIX 3a/JaHUM BBIIIOJIHEHO, HEKOTOPHIE
BU/IbI 33JIAHUH BBIIIOJIHEHBI C OIINOKaMHU.

Ba3oBblii. YpoBeHb BBINOJIHEHUS pabOT OTBEYAET BCEM OCHOBHBIM TPEOOBAHUSM, TEOPETHUECKOE
COJIepKaHUE Kypca OCBOEHO IOJHOCTBIO, 0€3 MpoOenoB, HEKOTOPbIE MPAKTUUYECKHWE HaBBIKU PabOThI €
OCBOCHHBIM MaTepHajoM c(OPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHbIE MPOrpaMMoil oOyueHus
y4eOHbIe 3aJJaHHs BBIIIOJHEHbI, KAYECTBO BBIIOJIHEHUS HU OJHOIO U3 HUX HE OLIEHEHO MUHUMAJIbHBIM
YHICIOM 0aJIOB, HEKOTOPBIE U3 BHIMIOJIHEHHBIX 33JaHUI, BO3MOXKHO, COJIEPKAT OITHOKH.

IIponaBUHYTHIA. YPOBEHb BBHIIOIHEHHSI Pa0OT OTBEYACT BCEM TPEOOBAHHSM, TEOPETHIECKOE COACPIKAHHE
Kypca OCBOEHO MOJHOCTBIO, 6€3 Mpo0enoB, HEOOXOAMMbIE PAKTUYECKUE HAaBBIKU PabOThI ¢ OCBOCHHBIM
MaTepraioM C(GOPMHPOBAHBL, BCE IPEIYCMOTPEHHBIC MNPOrpaMMON OOydYeHHs y4YeOHbIe 3aJaHuUs
BBITTIOJTHEHBI, KQAYECTBO UX BBIIIOJHCHHUSA OLICHCHO YU CJIOM 62UIJ'IOB, OIU3KHUM K MaKCHUMAJIbHOMY.



,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 TOCYAaPCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICITIETO OOpa30BaHUs
«HoBocubupckuii rocy1apcTBEHHBIM TEXHUUECKHH YHUBEPCUTETY

Kadenpa anre6psr 1 MaTeMaTH4eCKON JTOTHUKU

IMacnopr
Pac4eTHO-TPAPUUECKOro 3aJaHNs

0 AUCIMIUTNHE «MaTeMaTH4ecKue OCHOBBI YIIPaBJICHUECKOH JIesITeNbHOCTH. JInHelHas
anredpar, 1 cemectp

1. MeToanka oneHKH

B pamkax pacdeTHO-rpadu4ecKoro 3adaHus M0 AUCIUIUIMHE CTYACHTHI JOJKHBI PEIIUTh
13 3aay Ha pa3iaMyYHbIE TEMBI BCETO Kypca.

IIpu BBHINONHEHUHM pacueTHO-TPapUUECKOro 3aJaHMsl CTYIEHTHI JOJDKHBI U3yYUTh BEChH
TEOPETHUYECKUI MaTEpHA Kypca U IPUMEHUTH €0 IIPU PELICHUHU IPAKTUYECKUX 3a/1a4.

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

3amaun 1, 2, 3,4,5,7, 8,9, 10 oueHuBaroTcs B 2 0aju1, €ClIv 3a/IaHUE PEIICHO BepHO U B 0 GalioB,
€CJM 33]JaHKE PelIeHO He BEPHO.

3amauu 6 u 11 ouenuBarorcs B 0 OaUioB, €clv MyHKTHI ) U 0) pellieHbl HeBepHO, B 2 Oasl1, eciu
MYHKT a) Wix 0) peliieH BepHo U B 4 Gaiiia, ecu 00a IMyHKTA PEIICHBI BEPHO.

3anmava 12 ouenuBarorcs B 0 OaioB, €Clu MyHKTHI @), 0) U B) pellieHbl HEBEPHO, B 2 Oail, eciu
MYHKT a) WK 0) WK B) pellieH BepHO, B 4 Oalia, ecliv pelleHbl BEPHO JBa MyHKTA 3a/1a4uy U B 6 Oaia,
€CJTM BCE ITYHKTHI pellieHbI BEPHO.

3anaya 13 ouenmBarorcs B (0 OamioB, eci Bce MYHKTHI PElIEHB HEBEPHO, Jajiee B 2 Oamt
OLICHUBAETCS KAXKIIbI BEPHO PEIICHHBIN MyHKT 3a7a4i. MakCHMaIbHO KOJMUYECTBO OJIIOB 3a 3a1a4y — 6
Oana..

2. Kpurepun ouenku

» Pabora cumrTaeTcs He BBINMOJHEHHOW, eciau BbIMOJHEHO 25 % 3amanmit PI'3, ormenka
cocrasisieT 0-9 Gayos.

* PaboTa cunTaeTcsi BBHINOJIHEHHOH HAa MOPOrOBOM YpOBHE, €ciu BbinojgHeHo 50 % 3amaHuit
PI'3, onenka cocrasiser 10-19 6amnos.

* PaGoTa cuuTaeTcs BBHIIIOJHEHHOW Ha 0Aa30BOM ypOBHE, €CJIH BbITIONHEHO 75 % 3amanuii P13,
orieHka coctapiser 20-29 6amnos.

» PaboTa cunMTaeTcs BHIIOIHCHHON HA MPOJABHHYTOM YpOBHE, eclii BbinojHeHo 100 % 3amanuii
PI'3, onenka cocrasiser 30-40 Gamios.

3. IIkaJjga oueHku

B oOmieit ornenke mo gucturuinHe 6ayutel 3a PI'3 yduThIBaroTCS B COOTBETCTBHH C IpaBUIIAMU
0aIbHO-PEUTUHTOBOM CHCTEMBI, IPUBEACHHBIMU B pabo4eil mporpamMme JUCITUTUIAHBL.



4. Ilpumep Bapuanta PI'3

BarPuaAHT 1

Saaaua 1. Jdanw koopaunare sepmun nnpaviipl Ay Az AzAy. Cpenerpanm gpexropnoit anrebpnl naiirn yroa
mexcry pedpann Apds u A Ay, momans rpadn Ay Ao As, npoekupio gekropa Ay As Ha Bexrop A A, obben
HHPAMEIEL

A1(8.6.4), A(10,5,5), As(5.6,8), A4(8,10,7)

Sagaua 2, Ha npsavoit 2o+y+11 = 0 HalTH TOUKY, DaBHOYIAIEHHYI0 0T IBYX 38/1aHHEX Towek A(1, 1) u B(3,0).

Bagaua 3. COCTARMTE YPARHEHHE [JIOCKOCTIH, NPOXoisiiell depes npamyo (o) 1 Touaxy A

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

Bagaua 4. Haitru rouky M, cunverputnyio rouke M orHocuTenkHO npamoli:

¢ 0,5 5 z—15
M2y, S=%5 _wyrLS =715

0 -1 1
_ — 2
2 14 4 1 T 2 -1 -1 ;
A= - . D= : .C0=13 4 -2 |. K= )
1 7 -6 -5 51 1 1 1 0 0 1 1 2
3 -1 =2 1 -1 00 1 -1 N -1
2 2 1
301 1 2 -2 . 1
B=<1—1)'F=(01 2)‘G= o =}'=(D)'Z= B

Juaara b Pemmure enereny BX =Y meronosm Kpamepa n cucremy CX = Z ¢ noMombio obpaTHolt MaTpHITLL

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

6) [popepurs ma copmecTmmocTs cueremy AX = K.
Sagaua 7. Pemmnrs merogom Dayeea cuneremy DX = K.

Bagaaua 8. lanm sexropnl ap, @z, as,d: ag =(—=2,1,1), as = (0,3,3), aa = (2,0, -2), d =(2.4,0).
Tokazars, 910 BEKTOPH @1, dg, az 0bpazyior Oasnc. Paznosnrs sextop d no stoumy Gasucy.

Sajaua 9. Halirn pazMeprocts 1 Gazne mmHelHoN obogoukn gekropor: a; = (1,2,3), ag = (2,3,4), ay = (3.2, 3),

a1 = (L,1,1).

3agaua 10, Haiirn pasmepnocts n 68310 nOmpocTpancTBa PENICHI OHOPOIHON CHETEMBL JTHHETHLIX YPABHE-

Hui BRX = 0.
3 2 4 1 2

=3 2 -2 10
3 2 16 1 6
3agana 11 a) Jurelinoe npeodpazoBaHIe €CTh CHMMETPHA BEKTOPA OTHOCHTEIRHO ILIOCKOCTH ()2, 8 3aTeM CAE-

Tie no ocn Oy B apa paza. Hafitn MaTprmy mumefinoro npeolpalonatis.

6) Juneiinoe npeodpaszopanne 3a1ano Marpuieii A. BuisicHuTh reoMerprueckmii eMuea SToro JIMHeHOTro npe-
olpasoBaHus.

1 0 0
A=l 0o L L
i g ;

Bajaua 12. Jluneiinoe npeobpazosanie 2agaH0 Marpunedt ® g Gaznce eg = (1,0,0), ey = (0. 1,0), ey = (0,0, 1).

2 3 2
= o 2
J"‘)' 2 3

a) Hogobpars napaverpst o, 4,7 rtax, 11o0o marpuua € Goua civmerpuanoii. Hafirn cobersennbie uneaa u
CODCTRENNLIC BEKTOPL AHACHHONO NpeodpasoBanms.

&) Haiirn marpuiy aunefinoro npeobpasosanng B Gasnce n3 cobeTBENHRIX BEKTOPOR 1 B Gasnce r:; =€]—€3+es,
F'.; = —e1 +e3 — 2es, "'l:ls = —ey + 2eq + £3.

) [lo marpune & cocrapnth KBagparnanyio GopMy o1 nepeMerHbix @, i, 2. Haftn kaHoHAecknil i/ Keapa-
THIHON POPMEL 1 VCTAHOBHTE, SR/IAETCH I OHA NOJIOAKHTEIRHO ollpejie/leHHO. OTEeT NOACHHTE.

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

1) A -+ ?\/G.‘(.'y + :ﬂga = 24;

2) 20 — 2oy + 2y — 20— 2y +1=0.

st obeny KpHERIX:

a) Hafloun kanonuiecknii Gazine # HANPABJIEHHE HOBRIX oceil Oz, 0y

6) HammeaTs MATPHIY DEPEXOIA 0T CTAporo 0asnca K HosoMy. [IpoBCpHTEL, TTO 3Ta MATPHIA SABIACTCH OPTOTO-
HATLIOf, ODLACHITL €0 TEOMCTPHCCKHTT CMBICL.

e) [Ipusectn ypapnenne Kpusoil K KAHOHHICCKOMY BILILY.

r) M300pasnrs KpHBYIO B IEPBOHAYAILHOA CHETEME KOOD/HHAT,



