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1. BHelUHwWe TpeboBaHuSA
Tabnuua 1.1

Komnemenyus @I 0OC: OIIK.3 roroBHOCTH IPHMEHATH (PYyHIAMEHTAILHBIC MATEMATHYCCKHE,
€CTeCTBEHHOHAYTHBIE I 00IeHIKeHEePHbIE 3HAHUS B PO ecCHOHAIBLHOI eI TeTbHOCTH; 8 YdCHU CledYIomUxX
pe3yibmanioe ooyueHun:

312. 3HaTb YHUBEPCA/ILHOCTb MAaTEMATNYECKUX METO/O0B B MO3HAHUM OKPYXXAIOLLEro Mupa

338. 3HaTb 6a30Bble NMONOXEHWS (DyHAAMEHTabHbIX pa3fenoB MaTeMaTUKK B 06beMe, HEOBX0AMMOM A1
BNaAeHNs MaTeMaTUYeCKMM annapaToM A1s 06paboTKm MHAOpMaLIMK 1 aHann3a JaHHbIX B 061acTy
NPodeccMOHaNLHOM AeATeNbHOCTU

34. 3HaTb 6a30Bble MONOXKEHWS (hyHAAMEHTaNIbHBIX Pa3Ae/ioB MaTeMaTKN B 06beMe, HEO6XOAMMOM Ans
BNaAeHNs MaTeMaTUYeCKMM annapaToM A1s 06paboTKm MHAOpMaLIMK 1 aHann3a JaHHbIX B 061acTy
NPodeccMOHaNLHOM AeATeNbHOCTU

y19. ymMeeT paboTaTh C CUCTEMHBLIMW ECTECTBEHHOHAYYHBIMU MOZENSIMM 06BEKTOB NPOECCHOHANIBHOM
LesTeNbHOCTY

y2. yMeeT pa6OTaTb C CUICTEMHbIMU ECTECTBEHHOHAYYHbIMWN MOAENAMN 00BEKTOB I'IpO[*)ECCI/IOHaJ'IbHOI\/JI
[eATeNbHOCTU

y20. yMeTb NMPUMEHSITb OCHOBHbIE METO/bI MaTeEMATMUECKOro annapaTa B MaTeMaTUUYeCKUX MOAENSX 06bEKTOB
1 NPOLLECCcoB

y7. YMETb NPUMEHSATL OCHOBHbIE METOAbI MaTEMATUYECKOro annapaTa B MaTeMaTuyecKnx Moaenax 06bEKTOB U
npoteccos

2. TpeboBaHust HI'TY K pesynbTaTaM 0CBOEHUSI ANCLUMNHbI

Tabnuua 2.1
PesynbTaTbl M3yuYeHUs AUCLMNINHBLI M0 YPOBHAM 0CBOEHUS (MMETb dopMbl OpraHmsaLmnm
npeacTaB/ieHne, 3HaTb, YMETb, BMafeTb) 3aHATUN

JnHeHas anrebpa

OrlMK.3.34 3HaTb 6a30Bble MOMOXKEHNA PYHAAMEHTa/IbHbIX Pa3fesioB MaTeMaTUKN B 00bEME,
HeoOX04AMMOM A/151 BNafeHNsA MaTeMaTUYeCKUM annaparomM A5 06paboTKu nHhopmaummn n
aHann3a fjaHHbIX B 06/1aCTV NPOECCMOHAIbHOWN AeATENIbHOCTH

1.0CHOBHBIE OHSATHS Kypea BHICIIEH MaTeMaTHKH: CHCTEeMbI KOOp/IMHAT, Nekuyn; MpakTUYECKe 3aHATUA
OlIpe-/IeIIUTelN, BEKTOPHYIO alreOpy, YpaBHEHHS INHEHHBIX TeOMETPIIECKIX
00BEKTOB, KPUBBIX U IIOBEPXHOCTEH BTOPOTO HOPSIIKA;

OrlMK.3.y2 ymeeT paboTaTb C CUCTEMHbIMU €CTECTBEHHOHAYYHbLIMW MOLENAMN 00 bEKTOB
npojeccroHaIbHON AeATeNIbHOCTH

2. BBIYHCISTE CKAIBIPHBIC, BEKTOPHbBIE U CMEINaHHbIC IPON3BEICHIS IS Nexuuu; MpakTUYeCKMe 3aHATUS;
HAXO?K ICHHS YITIOB MEXK/Iy BEKTOPaMH, IUIOINAAeH, 00beMOB, paboThl M MO-MEHTa | CaMOCTOSTe/bHas paboTa
CHI

OlNK.3.y20 ymeTb NPUMEHATL OCHOBHbIE METO/bl MaTEMATMYECKOro anmnapara B
MaTemMaTUYeCKNX MOAeNIIX 06bEKTOB U MPOLIECCOB

3.uccneoBaTh U penraTth CUCTEMEBL JIMHEUHBIX anre6pa171tlecm/rx ypaBHeHI/H‘/JI HEKU'I/II/I; ﬂpaKqueCKme 3aHATUA;
Me-TOJaMUu Kpamepa, O6paTHOﬁ ManI/IHI)I u Faycca; CaMOCTOﬂTeﬂbHaﬂ pa60'|'a

OlNMK.3.y2 ymeeT paboTaTb C CUCTEMHbIMW €CTECTBEHHOHAYYHbIMW MOLENAMMN 06 bEKTOB
NPoheccnoHaIbHOM AeATeNbHOCTU

4.COCTaBIISITh YpaBHEHUA TCOMETPUICCKHUX O6’beKI‘OB', ﬂeKU'I/WI; ﬂpaKqueCKme 3aHATUA;
CamocTrosaTe/bHas pa60Ta

OlK.3.y7 ymMeTb NPUMEHATb OCHOBHbIE MeTOAbl MaTeMaTUYeCKOro annapara B
MaTeMaTU4eCKNX Moensax 06beKTOB 1 NPOLLECCOB

S.HpI/IBOJII/ITB KPHUBBIC U ITOBEPXHOCTU BTOPOTO IMOPS KA K KAHOHHIECCKOMY BHU-/V, ﬂeKLl,I/II/I; npaKTVlLlECKVle 3aHATUS;
CamocToaTenbHast paboTta

OrlK.3.312 3HaTb YHMBEPCa/IbHOCTb MaTeMaTUYECKUX METOLAOB B MNO3HAHNKM OKPYXXatoLLLero
Mupa

6.HOC]‘EII—IOBKY U METOJBI PETTEHNS OCHOBHBIX 3aJat, CBA3aHHBIX C ICPEUUCICHHBIMHA ﬂeKL|||/||/|; |'|pa|(‘|'|/| Yyeckue 3aHATuS;
BBIITIE TOHATHIMU. CamocTonaTenbHast paboTta




OlK.3.y7 ymMeTb NPUMEHATb OCHOBHbIE MeTOAbI MaTeMaTUYECKOro annapara B
MaTemMaTUYeCKNX MOAeNsiX 06bEKTOB M MPOLLECCOB

7.cocTaBIIITh MaTPUILY JIHHEHHOTO ollepaTopa B JaHHOM Oasuce;

Jlekunu; MNpakTnyeckme saHATUA

8.HaxoauUTH COOCTBEHHBIE BEKTOPBL JIMHEHHOTO onepartopa;

Nekuwnu; TpakTnyeckme 3aHATUS;
CamocTosaTenbHast paboTta

OlNMK.3.y19 ymeeT paboTaTb C CUCTEMHbIMW eCTECTBEHHOHAYYHbIMW MOAENAMM 06BLEKTOB
NPoeccNoHaIbHON [eATeNbHOCTU

9.11epeBoz[1/1T1> I/IH(I)OpMaLII/IIO C SA3BIKa KOHerTHOﬁ 3ajJlavud Ha SI3BIK
MaTEMaTU-YECKUX CUMBOJIOB U CTPOUTEL MaTEMaTHIECKHUE MO ICTH npom‘eﬁumx
CHUCTEM H IIPOIECCOB B €CTECCTBO3HAHUN U TEXHUKE,

Nekuwnu; TpakTnyeckme 3aHATUS;
CamocToaTenbHas paboTa

OrlMK.3.338 3HaTb 6a30Bble NOMOXeHUS (hyHAaMEHTa/IbHbIX Pa3fesioB MaTeMaTUKN B 06bEME,
HeoOX04AMMOM A5 BNafeHNsA MaTeMaTUUYeCKUM annaparomM A1 06paboTKu nHpopmaumm n

aHa/In3a JaHHbIX B obnactu I'IpOd)eCCI/IOHafIbHOI\/’I [EeATEJIbHOCTU

10.BBI6I/IpaTL METOJbI PEIICHM 34 /1a9 Ha OCHOBC aHalInu3a HOCTpOCHHOﬁ

MaTeMaTHIeCKOM MO JCIIN.

Nekuwnu; TpakTnyeckme 3aHATUS;
CamocTosaTenbHast paboTta

3. CofepxXaHue 1 CTPYKTypa y4ebHO ANCUNNNINHbI

Tabnuua 3.1
CcbINIKN Ha
Tembl NeKunin AKTUBHBIE | {10y, pesynbTaThbl YyebHada fedaTeNlbHOCTb
(popmet, Hac, 06y4eHus
Cemectp: 1
AnpakTndeckasn egnHmua: Beiclwas anrebpa
1. 1.1. Matpuupl. Onepaunn Hag
marpuuamn. Onpegenutens
MaTpuLibl 1 ero CBOMCTBA.
Ob6patHasa matpuua. MocTtpoe-Hue
06paTHOW MaTpuLbl.
1.2. InHeliHas HE3aBUCMMOCTb
CTPOK ¥ CTONOL0B MaTpuLbl. PaHr
MaTpuLbl. HeM3MeHHOCTb paHra
Npv 3/1eMEHTapPHbIX
npeobpazoBaHMAX MaTPULLbl. PaHr
CTYMeH4aTon MaTpumupbl.
BbluncneHve paHra Matpubl ¢ 2 12 1,3,6

NMOMOLLbIO airopuTma aycca.
Teopema 0 6a3UCHOM MUHOpE.

1.3. CncTeMbI NINHENHBIX
ypaBHeHWA. OCHOBHbIE MOHATUA U
onpeaeneHnsi. MaTpuyHbIin cnocob
peLueHuns. dopmynbl Kpamepa.
MeTog Maycca. CoBMECTHOCTb
CUCTEMbI INHEAHBIX
anrebpanyeckmx 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.
JnHeiHble onepauun Haf
BEKTOPamu B KOOPANHATHOM
(hopwme.

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

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

2,7

AnpakTuueckas eanHuLA: AHaIMTUYeCKas reoMeTpus




3. 3.1. 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.
MeTop ceveHmit. MoBepXHOCTM
BpallleHuns. LinnnHapuyeckue
no-sepxHocTun. KoHyc.

4,5

AVpakTnyeckas eanHMLA: NeMeHTbI IMHERHON anre6pbl




4. 4.1. lnHeliHbIl onepaTop.
MaTtpuua n1HeiiHoro
npeobpasoBaHuns. 13MeHeHWe
MaTpuLbl NIMHENHOTO
npeobpas3oBaHMs Npu 3aMeHe
6asmca. CoOCTBEHHbIE YnCna U
COGCTBEHHbIE BEKTOPbI IMHEAHOIO
npeobpasoBaHus. 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.
MatpunyHas 3anuck. N3mMeHeHKe
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. MaTpuubl 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. JInHeiHble onepayun Hag,
BEKTOpPaMM 1 UX CBOICTBA.
2.2. CKanapHoe, BeKTOpHOe "
CMeLLlaHHOe Npou3BeaeHuns
BEKTOPOB.

2.3. Pa3noxeHve BeKTOpa no
6asucy.

10

2,7

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

0) NpUMEHSAET MeTObI
BEKTOPHOIA anrebpbl K
pe-LUEHMI0 reOMeTPUYECKIMX

3ajau.

AvpakTudeckaa eguHua: AHanu

TnYeCcKas reoMeTpus

3. 3.1. 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. lnHeliHbIl onepaTop.
MaTtpuua n1HeiiHoro
npeobpasoBaHuns. 13MeHeHWe
MaTpuLbl NIMHENHOTO
npeobpas3oBaHMs Npu 3aMeHe
6asmca. CoOCTBEHHbIE YnCna U
COGCTBEHHbIE BEKTOPbI IMHEAHOIO
npeobpasoBaHus. 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.
MatpunyHas 3anuck. N3mMeHeHKe
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

: KpacHoB M. J1. BeKTOpHbI/ aHanun3. 3agaum 1 npumMepbl ¢ NOAPOOHLIMU peLLeHnsaMN : yyebHoe nocobue
Ans BTy308 / M. J1. KpacHos, A. N. Kucenes, I". V. MakapeHko. - M., 2002. - 140 c. : un. C60pHUK 3agay rno
maTemaTtumke ana BTy3oB. B 4 T.. Y. 1 : [yue6Hoe nocobue ans BTy3oB] / A. B. Edoumos, A. . KapakynuH,
M. b. KoxyxoB 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 : [yuebHuMK ans
BY30B M0 MHXEHePHO-TeXHUYeckuM cneyuansHocTam] / A. C. byrpos, C. M. Hukonbckuid. - M., 2008. - 284
C.: WU.

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




. beknemuwwes . B. Kypc aHanUTUYeCKOIR reOMETpUMN 1 INHENHON anrebpbl : y4ebHUK ans By3os / [. B.
beknemuwes. - M., 2008. - 307, [1] c. byrpos #. C. Bbicwas maTemaTuka. [B 3 1.]. T. 1 : [y4ebHuMK ans
BY30B N0 UHXXEHEPHO-TEXHNYECKUM crieupmanbHocTam] / 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] c¢. KpacHOB M. J1. BeKTOpHbI aHann3. 3agaqun 1 npuMepsl ¢
NoApo6HLIMK peLeHnamu : ydebHoe nocobue ansa BTy3os / M. J1. KpacHos, A. L. 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. 3agaym v NpuMepbl ¢ NOAPOGHLIMU PeLLEHMSMN : y4ebHOoe nocobue
ans BTy308 / M. J1. KpacHos, A. N. Kucenes, I". . MakapeHko. - M., 2002. - 140 c. : un. C60pHMK 3a4a4d no
maTematmke ans BTy3oB. B 4 T.. Y. 1 : [yue6Hoe nocobue ans BTy308] / A. B. Edoumos, A. . KapakynuH,
M. 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.

Tabnunua 6.1
MWUH. o
OueHMBaeMble BUAbI AeSATENIBHOCTY 0By4YatoLLMXCs 6ann | MaKcUMabHbIiA 6ann
Cemectp: 1
Jexyus: 9 18
lIpaxmuueckue 3anamus; 11 22
PI'3: 6 20

KoHTponmpytoLme MaTepuansl NpuBoAaTes B “KpacHos M. J1. BeKTOPHbIV aHanus. 3agayuv u npumepbl ¢ NOAPOGHLIMU PeLLEHUAMY : yueGHoe nocobue Ans BTy30B / M.
J1. KpacHoB, A. . Kucenes, I'. 1. MakapeHko. - M., 2002. - 140 ¢. : un."

Oxzamen: | 11
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KoHTponupytoLme MaTepransl (CNMCOK BONPOCcoB) NpuBoaaTcs B “byrpos $. C. Bbiclwas matemaTuka. [B 3 1.]. T. 1 : [y4e6GHMK 4115 BY30B NO MHXEHEPHO-TEXHUYECKUM
cneuuansHocTtam] / 9. C. Byrpos, C. M. HUKonbCKuid. - M., 2008. - 284 ¢. : un."

B Tabnuue 6.2 npecTaBeHO COOTBETCTBIE POPM KOHTPO/SA 3asBNsieMbIM TPEGOBaHNAM K
pe3ynbTaTaM OCBOEHUSI AVCLUMIINHBI.

Tabnunua 6.2
Kogpl Dopmbl
KoMmneTeH KOHTpO/IA
o PesynibTaTbl 00y4eHUs
L 3awmta
dProc Pr3 OK3ameH

OlMK.3 | 312. 3HaTb YHMBEPCA/IbHOCTbL MaTEMATUYECKNX METOZOB B MO3HAHMN OKPYXXaIOLLLEro Mmypa +




338. 3HaTb 6a30BbIe MONOXKEHNA (hyHAAMEHTAIbHbLIX Pa3fesioB MaTeMaTKK B 00bEME,
Heo6x0aVMMOM /19 BNafieHNs MaTeMaTYeCKUM annapaTom Ans 06paboTky MHopMalymn 1 +
aHa/M3a AaHHbIX B 0611aCTV MPOMECCUOHANBLHON AeATENBHOCTH

34. 3HaTb 6a30Bble MONOXEHUS (hyHAAMEHTaNbHBIX Pa3AeNoB MaTeMaTVKN B 06bEME,
Heo6X0AMMOM [N151 BNlafleHNst MaTeMaTUYecKMM annapaTom s 06paboTKM MHGOpMaLMK 1 + +
aHa/IM3a flaHHbIX B 06/1aCTy NPOECCHOHANBHON LeSTENbHOCTM

y19. ymeeT paboTaTh C CUCTEMHbIMMW eCTECTBEHHOHAYYHLIMW MO/ENAMU 06bEKTOB

o +
NpoeccnoHaIbHOW AeATENbHOCTM
y2. yMeeT paboTaTb C CUCTEMHbIMU eCTECTBEHHOHAYUHbIMU MOLENSMM OObEKTOB + +
NpoeccMoHaNbHON AeATeNbHOCTU
y20. yMeTb NPYMEHSTb OCHOBHbIE METO/bI MaTeEMATUYECKOr0 annapara B MaTeMaTU4YeCcKnMx + +
MOZeNsAX 06bEKTOB 1 MPOLLECCOB
y7. yMeTb NPUMEHSATb OCHOBHbIE METOAbI MaTEMATWMYECKOro annapara B MaTeMaTUYeCKNX + +

MO/ensx 0GbEKTOB 1 NPOLIECCOB

®OH/ OLIEHOYHBIX CPEACTB MO AMCLIMMHE NPeACTaBNeH B NpunoXeHnn Ne 1 K paboyeli
rnporpavme.

7. lutepatypa

OcHoBHas nMTepaTypa

1. UBneBa A. M. OcHOBBI anreOpbl U aHATUTHYECKOM reoMeTpun : [yuebnuk] / A. M. Uenesa, A. T
ITunyc, A.B. Uexonanckux ; HoBocuO. roc. TexH. yH-T. - HoBocubupck, 2006. - 268, [1] ¢. : nn.

2. UeneBa A. M. 'oToBHMCS K KOHTPOJILHOM padoTe : yueOHOe mocooue / A. M. Uenesa, JI. B.
Kosanesckas, U. /1. Yepnsix ; HoBocub. roc. TexH. yH-T. - HoBocubupck, 2010. - 172 ¢. : un.

3. UBnesa A. M. 'oToBUMCSI K KOHTPOJILHOH padoTe : yueOHOe nmocodue / A. M. Usnera, JI. B.
Kosanegrckas, U. /1. Uepusix ; HoBocub. roc. texu. yH-T. - HoBocubupck, 2015. - 172 c.. - Pexum
noctyna: http://elibrary.nstu.ru/source?bib_i1d=vtls000223023

VIHTepHeT-pecypcehbl
1. 3BC 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/

5.

8. MeToauyecKoe 1 NPorpammMHoe obecreyeHue

8.1 MeTopauyeckoe obecrneyeHme
1. byrpoe 4. C. Beicinas matemaruka. [B 3 1.]. T. 1 : [yueOHuk maist By30B 1o
uHKeHepHo-TexHuueckuM creruansaoctsm| / . C. Byrpos, C. M. Huxonbckuii. - M., 2008. - 284
C. @ WL
2. bexnemumes /1. B. Kypc anamutudeckoil reoMeTpun U JIMHEWHON anreOpsl | ydeOHUK Tl BY30B
/ . B. Bexnemures. - M., 2008. - 307, [1] c.

3. Kpacuor M. JI. BexTopHbIii ananu3. 3amaun ¥ IpUMeEpPbI ¢ TOAPOOHBIMU PEIIeHUsIMU | yueOHoe
nocodue st BTy30B / M. JI. Kpacuos, A. W. Kucenes, I'. 1. Makapenko. - M., 2002. - 140 c. : nn.




4, CoopHuUK 3amad no Matematuke 115 BTy30B. B 4 1.. U. 1 : [yueOnoe nmocobue mis BTy30B] / A. B.
E¢unmos, A. ®. Kapakymun, M. b. Koxxyxos u ap. ; nox o6ur. pen. A. B. Epumosa, A. C.
ITocnenosa. - M., 2003. - 288 ¢. : ui.

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.

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
O6o0menHass cTpykTypa (oHAa OICHOYHBIX CPEICTB MO JAUCHUIIHHE
npusezeHa B Tabnure.

Jlunetinas anre6pa

Tabmuna

DopMmupyeMble
KOMIICTeHIIUH

IToxka3zaTenan
chopMUpPOBAHHOCTH
KOMIIeTeHIM i
(3HaHMS, YMEeHUs,
HaBBbIKH)

Tembl

Iranbl OEeHKH KOMIIeTeHIHii

Meponpusitust
TeKylIero
KOHTPOJISt

(xypcoBoii mpoexT,
PI'3(P) u op.)

IIpomesxyTouHnast
arrectanus (3K3amMeH,
3ayer)

OIIK.3 roToBHOCTH

34. 3HaTh 0a30BbIE

1.1. Marpunst. Onepanuu Haj

PI'3, 3agaun 1-3...

Ok3ameH, Bonpocs! 1-8

PUMEHSTh TIOJI0XKEHHS Marpuuamu. OnpeienuTesb
¢ynnameHTanbHble | (DyHIAMEHTAIBHBIX  [MaTpHIBI M €0 CBOMCTBA.
MaTeMaTHYeCKue, pas3zenos Oopatnas marpuna. [loctpoe-
€CTeCTBCHHOHAYYHbl |MaTEeMaTHUKHU B HHUe oOpaTHOW MaTpunbl. 1.2.
eu o0Beme, JIuneiinas HE3aBHCUMOCTH
OOIIEHHXEHEPHBIE  |HEOOXOANMOM JUTs CTPOK H CTOJIOIIOB MaTPHIIBI.
3HAHHA B BIIAJICHUS Panr matpunel. HensmenHOCTD
npodeccHoHaNBHON | MaTeMaTHIeCKHM paHTa IpH JIEMEHTAPHBIX
JEeATEIBHOCTH anmapaToM Iist IIpeoOpa30BaHUAX MaTPHIIBL.
00paboTKH Panr cryneHyaTol MaTpHIIbL.
nHdopmanuu n Brruncienne panra MaTpHIBI C
aHaJu3a JaHHBIX B nomMoIneko anropurma ["aycca.
o0actu Teopema 0 6a3ucCHOM MHUHODE.
npodeccronanbuoit | 1.3. CucTeMbl THHEHHBIX
JIesITeIbHOCTU ypaBHeHH. OCHOBHBIE MTOHATHS
U onpezeneHus. MaTpuuHbli
croco0 pemmenns. PopMyIbt
Kpamepa. Meton I'aycca.
COBMECTHOCTD CHCTEMBI
JIMHEHHBIX anre0panyecKux
ypaBHEHHH (TeopemMa
Kporekepa-Kanemm).
OIIK.3 312. 3HaTH 1.1. Matpuusl. Onepanuu Haj DK3aMeH, BOIIPOCH 9-
YHHBEPCAIbHOCTh Marpuiamu. OnpenenuTenb 18
MaTeMaTHYeCKHX MaTpHIIbI U €0 CBOICTBA.
MeTo/10B B o3Hanuu |OOpatHast matpuma. [Toctpoe-
OKpYXKAaIoLIero Mupa |Hue odparHol MaTpuubl. 1.2.
JIuneiiHas HE3aBUCUMOCTh
CTPOK M CTOJIOIIOB MaTPHIIBL.
Panr marpunel. Hensmennoctsb
paHra IpH 3JIeMEHTapHBIX
MIpeoOpa30BaHUAX MaTPHIIBL.
Panr crynenuaToil MaTpHLBL.
Brruncienue panra MaTpHIbI C
roMonipto anropurma ["aycca.
Teopema o 6a3ucHOM MUHODE.
1.3. Cucrembl THHEWHBIX
ypaBHeHHH. OCHOBHBIC MOHSITHS
U onpezaeneHus. MaTpuyHbIi
crioco6 pemeHust. PopMyITsl
Kpamepa. Meron I'aycca.
CoBMECTHOCTb CUCTEMBI
JIMHEHHBIX anreOpanyeckux
ypaBHEHUH (Teopema
Kponekepa-Kanenm).
OIIK.3 338. 3HaTh 6azoBbie  (4.1. JIuneitnslii oneparop. Ok3ameH, Bonpocs! 19-

MTOJIOKEHHUS
(GyHIaMEHTaIbHBIX
paszesos
MaTeMaTHKHU B
o0BEME,
HEOOXOAMMOM IS

Martpuna auHeHOro
npeoOpa3oBanusi. MiamMeHenue
MAaTpULIbI JITHEHHOTO
mpeoOpa3oBaHus P 3aMEHE
6a3zuca. CoOOCTBEHHBIE YHCIIa U
CcOOCTBEHHBIC BEKTOPHI

29




BIIAJICHUS
MaTeMaTHYeCKHM
anmapaTom st
00paboTKH
nHpOpPMALIN 1
aHaM3a TaHHBIX B
obmnactu
po¢heCCHOHATBHOM
JeATENbHOCTH

JIMHEIHOTO IIpeobpa3oBaHusl.
Marpuna nuHeHOTO
npeoOpa3oBaHus B Oazuce u3
COOCTBEHHBIX BEKTOPOB.
Omnepatop mpoCToil CTPYKTYPHI.
VYca0Bus IpOCTOil CTPYKTYPBI
onepatopa. 4.2 JIuHeHbIN
OIepaTop B €BKIUJOBOM
MIPOCTPAHCTBE.
CamMocomnpsiKeHHBIH onepaTop.
CBolicTBa COOCTBEHHBIX YHCEI U
COOCTBEHHBIX BEKTOPOB
CaMOCOTIPSKEHHOTO OTIEpaTopa.
[IpuBenenne MaTpuLbI
CaMOCOTIPSKEHHOTO OTIepaTopa
K JHaroHANBHOMY BHIY. 4.3
Ksagparudasie GopMBL.
MartpuuHas 3anuce. MIsmeHenue
MaTpHLBI KBAAPATHYHOH (HOPMBI
IIpu 3aMeHe Oa3uca.
Knaccudukanms kBagpaTHIHBIX
¢dopm. [IpuBenenue
KBaZpaTU4IHOH popMBbI K
KaHOHHYECKOMY BHIY.
Kpurepuit CunbBectpa. 3akoH
unepuuu. [Ipasuio Jekapra. 4.4
[IpuBenenue ypaBHeHUI
KPHBBIX M IOBEPXHOCTEH
BTOPOTO IOPSIIKa K
KaHOHMYECKOMY BHJY Ha OCHOBE
TEOPUH KBAJPATUYHBIX (QOPM.

OIIK.3

y2. ymeeT paboTaTh ¢
CHUCTEMHBIMHU
€CTCCTBCHHOHAYYHBI
MH MOJCIIAMHU
00BEKTOB
npodecCHOHATBHON
JeATEINbHOCTH

2.1. Bexropsl. JIuHeiiHbIe
OTIepally HaJ BEKTOpaMH U MX
cBoiicTBa. IlonsaTHe nUHEHOrO
npoctpaHcTBa. JInHeliHas
3aBUCUMOCTbD U JIMHEHHAs
HE3aBUCHMOCTb BEKTOpOB. bazuc
U pa3MEpHOCTb JINHEITHOTO
npocTpancTBa. CrCcTeMBI
koopauHaT. KoopauHatel
BekTopa. JInHeiHble onepauuu
HaJl BEKTOPaMH B KOOPIUHATHOM
¢dopme. 2.2. CkansspHoe
HPOU3BE/IEHIE BEKTOPOB.
CBoiicTBa CKaIIPHOTO
Npou3BeneHus. Boipakenue
CKaJISIPHOTO MPON3BEICHNUS
yepe3 KOOPIUHATHI BEKTOPOB B
OPTOHOPMHPOBAHHOM 0a3zuce.
JlinHa BekTopa. Yron Mexay
BEKTOpaMH. Y CIIOBHE
OpPTOrOHAJILHOCTH BEKTOPOB.
Hanpasnsiromnue KOCHHYCBI
BekTopa. [Ipoeknus BekTopa,
CBOWCTBA MPOEKITHi. 2.3.
BexTopHOE pou3BeieHIE U €T
cBoiicTBa. BelpaskeHue
BEKTOPHOT'O TIPOM3BEICHHS
yepe3 KOOPAUHATHI BEKTOPOB B
OPTOHOPMHPOBAHHOM 0azuce.
[Tnomans napamneno-rpamMmma u
TPeyrojbHHUKA. Y CIIOBHE
KOJIJIMHEAPHOCTH BEK-TOPOB.
2.1. JIuneiiHble oniepanuy HaJ
BEKTOpaMH U UX CBOHCTBa. 2.2.
CkayisipHO€, BEKTOPHOE U
CMEIIaHHOE ITPOU3BEICHUS
BeKTOpoB.  2.3. PaznoxxeHue

PI'3, 3agauu 4-7

Dk3ameH, Borpocs! 30-
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BekTopa 1o 6asucy. 3.1.
[TonsTHE 00 YpaBHEHHUSX JIMHUN
U TIOBepXHOCTEH. Anre6-
pandecKue INHUN U
noBepxHocTH. I1nockocTs B mpo-
ctpaHcTBe. BekTopHoe, obmiee,
HOpMAaJIbHOE YPaBHEHUS
IJI0CKOCTU. B3auMHOe
pacrnosoxxeHue miockocreil. 3.2.
IIpsiMas B IJIOCKOCTH U B
npocrpascTse. BekTtopHoe
ypaBHEHHUE, MapaMeTpUIecKue U
KaHOHHYECKHE YPaBHECHUS
npsiMbIX. B3anMHoe
PAacIOI0KEeHHE MPSIMBIX,
NPSIMBIX U MIJIOCKOCTEH.
Paccrosnue ot TOUku 10
NPsIMOM Ha IIOCKOCTH U A0
IJIOCKOCTH B IIPOCTPAHCTRBeE. 3.3.
Kpussie BTOpOro nopsaka.
Kanonnyeckue ypaBHEHUS U
OCHOBHBIE CBOMCTBA. Y paBHEHUS
KPHUBBIX 2-TO HOpPSIIKa B
MOJIAPHBIX KoopAuHaTax. 3.1.
[onsarne 06 ypaBHEHHUSAX JTMHAN
1 TIOBEPXHOCTEH. Anreo-
pandecKue JUHUN |
noBepxHocTH. [11ockocTh B mpo-
cTpaHcTBe. BekTropHoe, obmiee,
HOpMaJIbHOE YpaBHEHUS
IJI0CKOCTU. B3anMHoe
pacmnosyio’keHue TIOCKOCTe!. 3.2.
IIpsimMast B IUIOCKOCTH U B
pocTpaHcTBe. BekTopHoe
ypaBHEHHE, TapaMeTpUIECKHe U
KaHOHMYECKHE YPaBHEHUS
npsMbIX. B3anmHoe
PpacIoI0KeHHE MPSIMBIX,
MIPSMBIX U TUIOCKOCTEH.
Paccrosnue ot Touku 10
MIPSIMOM HA IIJIOCKOCTH | 10
TUIOCKOCTH B MPOCTPAHCTBE. 3.3.
Kpussie BTOpOro nopsaka.
Kanonnyeckue ypaBHEHUS U
OCHOBHbBIE CBOMCTBA. Y paBHEHUS
KPHUBBIX 2-TO TIOPSIIKA B
MOJISIPHBIX KOOpAUHATaX. 3.4.
IToBepxHOCTH BTOPOro MOPSIKA.
Kanonndeckue ypaBHeHUS U
OCHOBHBIE CBOIicTBa. MeTo
ceuenuil. I[loBepxHOCTH
Bpaenus. Llunmunapuyeckue
no-sepxHoctu. Konyc.

OIIK.3

y7. yM€Th IPUMEHSTh
OCHOBHBIE METO/IbI
MaTeMaTHIeCKOTO
ammapara B
MaTeMaTHIEeCKHX
MOJEIAX 00BEKTOB U
MIPOLIECCOB

2.1. Bexropsl. JIuneiiHbIE
oTiepaIuy HaJl BEKTOPAMH U X
cBoiicTBa. [loHATHE TMHEHHOTO
npocTtpaHcTBa. JIunetHas
3aBUCUMOCTD U JIMHEHHas
HE3aBUCUMOCTb BEKTOPOB. bazuc
U Pa3MEPHOCTH JIMHEITHOTO
npoctpancTBa. CUCTEMBI
koopauHat. KoopauHaTst
BekTopa. JIuHeiHsle onepauuu
HaJl BEKTOpaMU B KOOPAMHATHOI
¢dopme. 2.2. CkanspHoe
NIPOU3BENECHHUE BEKTOPOB.
CBolicTBa CKaJSPHOTO
TIpou3BeIeHNs. BripakeHue

PI'3, 3agaum 8-11

DK3aMeH, BOpochl 36-
42




CKaJIIPHOTO MPOU3BECHUS
yepe3 KOOPIUHATHI BEKTOPOB B
OPTOHOPMHPOBAaHHOM Oa3zuce.
JnHa BekTopa. YToa Mexay
BEKTOpaMHu. Y CJIOBHE
OPTOTOHAILHOCTH BEKTOPOB.
Hanpasnsronue KOCHHYCBI
BekTopa. [Ipoekius BekTopa,
CBOMCTBa Npoekuif. 2.3.
BekropHoe mpousBeneHUE U €T0
cBoiicTBa. BeIpaskeHue
BEKTOPHOT'O IIPOU3BEICHUS
yepe3 KOOPIUHATHI BEKTOPOB B
OPTOHOPMHPOBAaHHOM Oa3zuce.
[Inowmane napanieno-rpaMma u
TPEYroJIbHUKA. Y CIIOBUE
KOJUIMHEAPHOCTH BEK-TOPOB.
2.1. JluHeitHbIC OnIepaIiy Ha
BEKTOpaMH U UX CBOHCTBa. 2.2.
CkassipHOe, BEKTOPHOE U
CMeIlIaHHOE ITPOU3BECHUS
BeKTOpoB.  2.3. PaznoxeHue
BeKTopa 1o 6asucy. 3.1.
[Nonsatne 06 ypaBHEHHUSAX JTMHAN
1 TIOBEPXHOCTEH. Anreo-
pandecKue JUHUN |
noBepxHocTH. [111ockocTh B mpo-
ctpaHcTBe. BekTropHoe, obmiee,
HOPMaJIbHOE YpaBHEHUS
IJI0CKOCTU. B3anMHOe
pacrnosyio>KeHue MIOCKoCTe. 3.2.
IIpsimMast B IUIOCKOCTH U B
IpocTpaHcTBe. BekTopHoe
YpPaBHEHUE, ITApAMETPUYECKUE U
KaHOHUYECKHE YPaBHEHH
npsMBIX. B3anmHoe
PpacIoI0KeHHE MPSIMBIX,
MIPSMBIX U TUIOCKOCTEH.
Paccrosnue ot Touku 10
MIPSIMOH HA IJIOCKOCTH | 10
IJIOCKOCTH B IPOCTpPaHCTBE. 3.3.
Kpussie BTOpOro nopsaka.
Kanonnyeckue ypaBHEHUS U
OCHOBHbBIE CBOMCTBA. Y paBHEHUS
KPHUBBIX 2-TO MOPAIKa B
MOJISIPHBIX KoopauHaTax. 3.1.
[NonsiTre 00 ypaBHEHUSIX JIMHUN
U oBepxHoCTel. Anreo-
panuecKue IMHUU U
nosepxHoctu. [1nockocTs B mpo-
crpaHcTBe. BekropHoe, obuiee,
HOpPMAaJIbHOE YPABHEHUS
IJI0CKOCTU. B3anMHoe
pacroJyio’KeHue TIOCKOCTe. 3.2.
IIpsimMast B IUIOCKOCTH U B
npoctpaHcTse. BektopHoe
YpPaBHEHUE, TApAMETPUYECKUE U
KaHOHUYCCKNE YPaBHCHUSA
npsMBIX. B3anmHoe
pAacIoioKeHHe NPSMBIX,
MPSIMBIX U IIOCKOCTE.
PaccTosiHue 0T TOUKH 110
IIPsIMOI1 Ha MJIOCKOCTH U JI0
IJIOCKOCTH B TIPOCTPAHCTBE. 3.3.
Kpussie BTOpOro nopsiaxa.
Kanonuueckue ypaBHEHUS U
OCHOBHBIE CBOMCTBA. Y paBHEHUS
KPUBBIX 2-TO TOPSIKA B




MIOJISIPHBIX KOOpAUHaTax. 3.4.
IToBepxHOCTH BTOPOTO MOPSIAKA.
Kanonuueckue ypaBHEHUS U
OCHOBHEIE CBOMCTBA. MeTox
ceueHuil. [loBepxHocTu
BpamieHust. Linnnaapudeckne
no-BepxHocTH. Konyc. 4.1.
JIuneiinbiil oneparop. Martpuna
JIMHEIHOTO TIpeoOpa3oBaHusl.
V3meHeHne MaTpuIIbl
JIMHEIHOTO TpeoOpa3oBaHus
Ipyu 3aMeHe Oazuca.
CoOcTBeHHBIE YnCTa U
COOCTBEHHBIE BEKTOPHI
JTUHEWHOTO peoOpa3oBaHHUs.
Martpuua JMHEHHOTO
mpeoOpa3oBaHus B 6a3uce u3
COOCTBEHHBIX BEKTOPOB.
Omnepatop mpocToil CTPYKTYpHI.
VYcnoBus poCcTol CTPYKTYPHI
omnepatopa. 4.2 JIuHeHHBIN
OIIepaTop B €BKJINAOBOM
MIPOCTPAHCTBE.
CamMoconpsiKeHHbIH onepaTop.
CBoiicTBa COOCTBEHHBIX YHCEN H
COOCTBEHHBIX BEKTOPOB
CaMOCOIIPSKEHHOTO OTIepaTopa.
[TpuBeneHne MaTpHUIIEI
CaMOCOTIPSDKEHHOTO OTIepaTopa
K TMaroHanbHOMY BUAy. 4.3
KBanparuunsie Gpopmbl.
Martpuunas 3anuce. MIsmenenue
MaTpULbl KBaPATHIHOH (HOPMBI
npu 3aMeHe 6asuca.
Knaccudukanms kBagpaTHIHbIX
¢dopwm. [IpuBenenne
KBaZpaTUIHON (GopMBI K
KaHOHMYECKOMY BHITY.
Kpurepuii CunbBectpa. 3akoH
unepuuu. [Ipasuio Jekapra. 4.4
[IpuBenenue ypaBHeHUH
KPUBBIX U IIOBEPXHOCTEH
BTOPOTO HOPsAKA K
KaHOHHYECKOMY BHIY Ha OCHOBE
TEOPUH KBAJPATUYHBIX (QOPM.

OIIK.3

y19. ymeer paborath
C CUCTCMHBIMH
€CTCCTBCHHOHAYYHBI
MU MOJIEIISIMU
00BEKTOB
poheCCHOHATBHOM
JIeSITeIbHOCTH

4.1. JlunelHblii omiepaTop.
Marpuna TMHEHHOTO
npeoOpazoBanus. MI3MeHeHne
MAaTPUIIBI JINHEHHOTO
npeoOpa3oBaHus IPH 3aMEHE
6aznca. CoOCTBEeHHBIE YUCTA U
COOCTBEHHBIE BEKTOPHI
JIMHEIHOTO TpeoOpa3oBaHusl.
Marpuna JMHEHHOTO
mpeobpa3oBaHus B 6a3uce u3
COOCTBEHHBIX BEKTOPOB.
Omnepatop mpocToil CTPYKTYPHI.
Yca0Bus IPOCTO CTPYKTYPBI
omneparopa. 4.2 JInHeHHBIN
OIepaTop B €BKIMJOBOM
IIPOCTPAHCTBE.
CamMoconpsiKeHHBIH onepaTop.
CBoiicTBa COOCTBEHHBIX YHCEI U
COOCTBEHHBIX BEKTOPOB
CaMOCOIIPSKEHHOTO OIepaTopa.
IIpuBenenue MaTpuIbl
CaMOCOIIPSDKEHHOTO OTIepaTropa
K TMaroHaJbHOMY BHIy. 4.3

DK3aMeH, BOnpochl 42-
48




KBanparnunsie Gpopmsbl.
Marpuunas 3anuce. Mzmenenue
MaTpHIBI KBaAPATHIHOH (HOPMBI
TpH 3aMeHe Oasmca.
Knaccudukamnms kBagpaTHIHBIX
¢dopwm. [IpuBenenne
KBaZpaTU4IHOH GopMBI K
KaHOHUYECKOMY BUY.
Kpurepunii Cunspectpa. 3akoH
uHepiun. [Ipasuno Jlexapra. 4.4
IIpuBenenue ypaBHeHUI
KPUBBIX U IIOBEPXHOCTEH
BTOPOTO NOPSIIKA K
KaHOHMYECKOMY BUIY Ha OCHOBE
TEOPHHU KBaPAaTHIHBIX (hopMm.

OIIK.3 y20. ymeTs 1.1. Marpuus! u onpenenurenu. |PI'3, 3amagn 12-13 |Dx3amen, Bompocs! 25-
MIPUMEHSATH OCHOBHEIE | 1.2. CHcTeMbl TMHEHHBIX 36
METOJIbI ypaBHe-Hui. 1.1. MaTtpunsl.
MaTeMaTHIecKOro Omnepanyy Hag MaTpHLAMU.
ammapara B Omnpenenurenas MaTPUIBI U €TI0
MaTeMaTHYECKHX cBoiicTBa. OOpaTHas MaTpuLa.
Mojersix 00bekToB U |[TocTpoe-Hue oOpaTHOM
IIPOLIECCOB Matpuisl. 1.2. JIuneitnas

HE3aBUCHUMOCTb CTPOK U
CTOJIOLIOB MaTpuLbl. Panr
Matpuisl. Hem3sMeHHOCTh paHTa
TIPU 3JIEMEHTapHBIX
IIpeoOpa30BaHUAX MaTPHIIBL.
Panr cryneHuatoil MaTpuibl.
Brruncienne panra MaTpHIBI C
noMonipio anropurma ["aycca.
Teopema o 6a3uCHOM MHHOpE.
1.3. Cucremsl THHEHHBIX
ypaBHeHHHA. OCHOBHBIEC TOHATHUS
u omnpeneneHus. MaTpuyHbii
croco6 pemeHust. PopMyITsl
Kpamepa. Meton I'aycca.
COBMECTHOCTD CHCTEMBI
JIMHEHHBIX anreOpanyecKux
ypaBHEHHH (TeopemMa
Kporekepa-Kanemm).

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

[TpomesxyTouHas aTTecTanys 1Mo AMCHUILIMHE TPOBOAUTCS B 1 cemecTpe - B popMe 3K3aMeHa, KOTOPBIN
HalpaBJieH Ha OLeHKY cpopmupoBanHocTH KoMmeTeHIuil OIIK.3.

Kpome Toro, chopmMrpoBaHHOCT KOMIETEHIIMU MTPOBEPSETCS NMPU MPOBEACHUHM MEPOIPUITHI TEKYILEro
KOHTPOJISI, YKa3aHHbBIX B TaOnuie pasjena 1.

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

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

Ha ocHOBaHMM NpHUBEICHHBIX Aajie€ KPUTEPHUEB MOXKHO CIelaThb OOLIUM BBIBOJ O COPMHPOBAHHOCTHU
xomnereHuuu OIIK.3, 3a koTOpbIe OTBEUAET JUCIUIUIMHA, HA PA3HBIX YPOBHSIX.

O0mast xapakTepuCTHKA YPOBHEl 0CBOEHHsI KOMIIETeH .

Hu:xe moporoBoro. YpoBeHb BBINOJHEHUS pabOT HE OTBEYaeT OOJBIIMHCTBY OCHOBHBIX TPEOOBAaHUH,
TEOPETHYECKOE COJIEPKAHUE Kypca OCBOEHO YaCTHYHO, ITPOOEIbI MOTYT HOCHTh CYIIECTBEHHBIH XapakTep,



HEOOXOMMBIE MMPAKTUYECKHUE HABBIKU PAOOTHI C OCBOCHHBIM MaTepHajioM c(hopMUpOBaHbI HE JOCTATOYHO,
OOJIBIIMHCTBO TMPEAYCMOTPEHHBIX IMPOrpaMMoii 0O0y4deHHs Y4eOHBIX 3a/JaHUM HE BBIIOJIHEHBI WM
BBITIOJIHEHBI C CYIIECTBEHHBIMU OITUOKAMHU.

IloporoBblii. YpoBeHb BBIIOJHEHUS PAa0OT OTBeYaeT OOJBIIMHCTBY OCHOBHBIX TpeOOBaHUI,
TEOPETUYECKOE COJEPKAHUE KypCa OCBOEHO YaCTUYHO, HO MPOOEIIbl HE HOCST CYLIECTBEHHOI'O XapaKTepa,
HEOOXOMMBIEC MPAKTUUECKHE HABBIKA PaOOTHI C OCBOCHHBIM MAaTE€pHalioM B OCHOBHOM C(OPMHPOBAHBI,
OOJIBIIMHCTBO TMPEIyCMOTPEHHBIX MPOTpaMMOil 0OyueHHs y4eOHBIX 3a/JaHUI BBIIOJIHEHO, HEKOTOPHIC
BUJIBI 33/1aHUH BBITIOJHEHBI C OIMIMOKAMH.

Ba3oBblii. YpoBeHb BBINOJIHEHUS pabOT OTBEYAET BCEM OCHOBHBIM TPEOOBAHUSM, TEOPETHUECKOE
COZIep’KaHUE Kypca OCBOECHO IIOJHOCTBIO, 0€3 Mpo0esoB, HEKOTOpPhbIE NMPAKTUYECKHE HAaBBIKH pabOThI C
OCBOCHHBIM MaTepHajoM c(OPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHbIE MPOrpaMMoil oOyueHus
yueOHbIe 3aJ]aHHs BBIIOJHEHBI, KAYECTBO BBIMOJIHEHUS HU OJHOTO U3 HUX HE OLIEHEHO MHUHUMAJbHBIM
YHCJIOM 0ayIoB, HEKOTOPHIE U3 BBINOJIHEHHBIX 33JaHUI, BO3MOXKHO, COJEPKAT OIIMOKH.

IIpoaBuUHYTBIN. YPOBEHb BBIINOJHEHUS pabOT OTBEYAET BCEM TPeOOBAHUSAM, TEOPETHUECKOE CO/IEpKaHHUE
Kypca OCBOEHO IOJIHOCTHIO, 0€3 Mpo0esioB, HEOOXOAUMbIE PAKTUUECKNE HABBIKU PabOThl C OCBOEHHBIM
MaTepuaioM CQOPMHUPOBAHBI, BCE IMPEIYCMOTPCHHBIC MPOTrPaMMON OOy4YeHHs Y4eOHBIC 3amaHUs
BBIIIOJTHEHBI, KQAYECTBO UX BBITIOJIHCHHUS OLICHCHO YU CJIOM 68,JIJ'IOB, OJIN3KHUM K MaKCUMaJIbHOMY.



,DenepapHOE TOCYAAPCTBEHHOE OIOKETHOE 00pa30BaTENbHOE YUPEKIACHNE
BBICITIETO OOpa30BaHUs
«HoBocuOupCcKuii TOCYIapCTBEHHBIN TEXHUUECKUNA YHUBEPCUTET

Kadenpa anreOpsl 1 MaTeMaTH4eCcKoi JOTUKU

HaCHOPT IK3aMCHA
no aucuuiuiae «JIuneitnas anredpa», 1 cemectp

1. Meroauka oleHKH

DK3aMeH MPOBOIUTCS B TMUCBMEHHON (opme, 1o Owmneram. buer ¢dopmupyercs 1o
CIICTYOIIIEMY TIPABIITY: TIEPBbI BOMPOC BHIOMPASTCS W3 TUAra3oHa BOMPOCOB 1-24, BTOpOIi BOIpoOC
W3 JMara3oHa BOMPOCOB 25-48 (CIMCOK BOMPOCOB NMPUBEACH HWXE). TpeTbuM 3aaHreM B OWJIETE
SBISICTCS 33/1a4a MO JI000H Teme Kypca. B Xone sk3ameHa mperofaBaTelb BIpaBe 3a]aBaTh
CTYJICHTY JIOTIOJTHUTEILHBIE BOIIPOCKI U3 00I1Iero nepedHs (11. 4).

DopMa >K3aMEHAOHHOTO OHTeTa

HOBOCHWBUPCKUI FTOCY JAPCTBEHHBIN TEXHUYECKWI YHUBEPCUTET
@DakynbTeT

buier Ne
K 9K3aMeHy 1o qucuuiuiiHe «JInHeiHas anredpay

1. Teopema o panre. Teopema Kponekepa-Kanemnnu.
2. CBoiiCTBa U TEOMETPUUECKUI CMBICI BEKTOPHOTO MPOU3BEACHHUS.
3. Pemiuth MaTpuuHOE ypaBHEHUE

1 2 3 2 1 11 0o 2 7
1 1 1)-X-[(3 -1 0])]=1-1 3 11
1 3 6 0O 0 1 2 2 3
YTBepkaato: 3aB. Kapeapoi noixHOCTh, DO
(moamnuch)
(mata)

2. Kpurepun ouenku

* OtTBeT Ha 3K3aMCHAIIMOHHBIA OWJIET CYMTACTCS HEYJAOBJIETBOPUTEIbHBIM, €CIIH CTYJACHT PH
OTBETC Ha BONPOCHI HE JaeT ONPENEJICHH OCHOBHBIX TOHSATHH, NMPH PEIICHUW 3aJ1a4u
JIOTyCKAeT MPUHIMITHAIBHBIEC OTHOKH,

e onenka cocrasister 0-10 6annos.

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

» onenka cocrasisier 11-20 6annos.

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

» onenka cocrtasisier 21-30 6annos.

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



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

3. IIIkana oneHKH

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

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

Bonpocw no nuneiinoii ancebpe u ananumuueckoli ceomempuu
(I cemecTp)

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

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

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

4. Anre6pa MaTpuil. KoIbIo MaTpHIl Hal IIOIEM.

5. OnpenenuTens oOpaTUMOCTH MaTpHUIEL. CBolicTBa ompegenTeTei.

6. ObpatHas MaTpHIa. MeToapl HaxoxAeHHA 0OpaTHOH MaTpPHIIBL.

7. Panr MaTpHIbl. MeToapl HAX0XKACHHS paHra MaTpPHIIEL

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

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

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

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

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

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

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

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

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

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

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

19. VpaBHeHHS IUIOCKOCTH B IIPOCTPaHCTBe. B3anMHOe pacioiokeHne IIIOCKOCTel.

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

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

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



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

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

26. JlumeliHO® HOAIPOCTPAHCTBO: OMNpeleleHHe M IpuMepbl. CyMMa H IepecedcHHe
IOANPOCTPAHCTB: OIpeJelleHe H CBA3b pasMepHocTeil. IIpaMas cyMMa HoAnpocTpaHCTB.

27. TlomsTHe nWHeTHOrO WOANPOCTPAHCTBA W JHHeiHOro MHorooOpasmsa. IIpuMepsr
MHOroo0pasmii.

28. JIuHelHEIe ONepaTOpEl: OIpeleleHHe H TpPHMephl. [IpocTpaHCTBO IHHEHHBIX OIle-
paTopoB.

29. Ilpou3BeneHNe THMHEITHBIX ONEPAaTOPOR: OMNpejeleHHe U cBolicTBa. KpuTepnnm HeBEHI-
POXKISHHOCTH JINHEIHOrO ollepaTopa.

30. SAngpo, oOpa3, paHr u gedekT IHHeiTHOTo onepaTtopa. CBA3p paHra U Jedekra.

31. Marpuna nuHeilHOro omeparopa. TeopemMa o© KoopauHATax oOpa3a BeKIOpa IpH
TMHEITHOM TIpeoOpa3oBaHIH.

32. Teopema 06 n3oMop¢d3Me anreOpH THHEHHBIX OIepaTOPOB U anreOphl MaTPHIIL.

33. Cps3p MeXK/Ty MaTPHIAMI JTHHEHHOTO oIlepaTopa B Pa3HEIX Oa3mcax.

34. XapakTepHcTHYecKHI MHOTOWISH I €70 HEBAPHAHTEL.

35. CoOcrBenHEIE 4nclIa U cOOCTBEHHBIE BEKTOpPHI JIHMHEIHOIO OIlepaTopa: OIpeAelIeHHe H
OTEBICKAHHE.

36. TeopeMa o &IHMaroHATBHON MAaTpHIle IHHeIiHOro omeparopa. OTelckaHHe OasHca, B
KOTOPOM MaTpHIIa OllepaTopa JHaroHalnbHa.

37. EmxmupmoBo mnpocTpaHcTBO. HepaBencrBo Kommu-BymskoBekoro. J[miHa BekTOopa B
€BKINI0BOM IIPOCTPAHCTBE: ONpeeleHne I CBOMCTBA.

38. Vrom Mexay BeKIOpaMU B €BKIMJI0BOM IpocrpaHcrBe. Marpuna I'pama. Opro-
HOPMIIPOBAHHEII Da3HC.

39. CkamipHoe INpOH3BElcHHE, IINHA BEKIOpa H KOOPIHMHATBI BEKIopa B OpPTOHOP-
MHpOBaHHOM Oasuce.

40. Meton oprororanusanuu IImuara.

41. Teopema 06 nm3oMop(hH3Me eBKIHI0BBIX IPOCTPAHCTR.

42. OpToroHambHBIe THHEHHBIE ONePaTOPBl H MATPHUIIEL

43. CuMMeTpHYecKHe JHHeliHble oleparopbl B Marpuubl. CoOGcTBeHHBle uHCIa H coOCT-
BEHHBIE BEKTOPBI CHMMETPIIECKOTO OIepaTopa.

44. KpagpaTH4HbIe (OPMBI H IPHBEIeHAE HX K KAHOHIIECKOMY BHIY.

45. KpuBEle BTOPOI0 NOPSIKA U IPUBEJeHIE UX YPaBHeHHI K KAHOHHYECKOMY BUJLY.

46. Dmmmnc (KaHOHAYecKoe ypaBHeHMe, TapaMeTPEl H CROICTBA).

47. Tunepbona u napadona (KaHOHIMUeCKHe YpaBHeHH, ITapaMeTpPEI U CBOIICTBa).

48. IloBepXHOCTH BTOPOrO MOPSIKA.



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

IHacnopr
pacueTHO-TpadguuecKoro 3agaHus (padoTb)

o auctuiummee «JIuHeiHas anredpa», 1 cemecTp

1. MeToauka OEHKH

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

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

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

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

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

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

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

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

3. HIkaJuaa oueHkun

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



4. IIpumepHsblii nepevyeHb Tem PI'3(P)

BarPuaAHT 1

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

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

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

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

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

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

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

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

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

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

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

a1 = (L,1,1).

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

Hui BRX = 0.
3 2 1 1 2

=3 2 -2 10
3 2 16 1 6

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

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

10 0
A= 0 L 1
i g ;

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

2 3 2
= o 2 o
J"‘)' 2 3

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

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

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

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

1) a2 -+ ?\/G.‘(.'y + 3”2 = 24

2) 2u? — 2oy + 2% — 20— 2y +1=0.

st obeny KpHERIX:

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

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

e) [Ipupectn ypapnenne Kpusoil K KAHOHHICCKOMY BILILY.

r) M300pasnrs KpHBYIO B HEPBOHAYAILHOA CHETEME KOOD/HHAT,



