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(KypcoBoi1 NPOeKT, KypcoBas
paboTa, PI'3, noarotoBka K
KOHTPO/bHOW paboTe)

PI'3

12

Bug aTTecTaumm

Hosocnbupck 2017



Pabouas nporpamma coctaB/ieHa Ha OCHOBaHUN (pefepasibHOro rocyfapCTBeHHOro 06pa3oBaTe/lbHOro
CTaHAapTa BbicLLero obpasoBaHus No HanpasneHuio (cneymnanbHocTr): 20.03.01 TexHochepHas
6e30nacHoCTb

& OC BBefeH B aeincTeme npmkasom Ne246 ot 21.03.2016 r. , gata ytBepxaeHms: 20.04.2016 .

MecTo gucumnvHbl B CTPYKTYpe yuebHoro nnaHa: bok 1, 6asosas

Paboyas nporpamma paspaboTaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENN BbINYCKHUKA MO HanpaBfeHNIO
(cneumansHocTh): 20.03.01 TexHochepHas 6e30MacHOCTb

Pa6ouasi nporpamma o6cyxaeHa Ha 3acefjaHni Kageapsbl

AuMI1, npoTokon 3acefaHns Kadeapbl Ne6 ot 20.06.2017

YTBepX/aeHa Ha coBeTe (haKynbTeTa aHepreTuku, npotokon Ne 9 ot 21.06.2017

Mporpammy paspaboTan:
[OLEHT, A.-M.H. Cygonnatos C. B.
3aBepfytoLnii kadeapoi:

[OoUeHT, A.-M.H. Cyponnatos C. B.

OTBETCTBEHHbI 32 06pa30BaTe/bHYI0 NPOrpamMmy:

3aBefytowmii Kageapoit KopobeliHnkos C. M.



1. BHelUHwWe TpeboBaHuSA
Tabnuua 1.1

Komnemenyus @IrOC: OIIK.1 cioco0HOCTH YUNTHIBATE COBPeMeHHbIe TeHACHIIHH PA3BHTHS TEXHAKH H
TEXHO/IOr Uil B 00/1acTH o0ecnedeHust TexnocdepHoii 6e30nacHOCTH, H3MEPUTEILHOI H BHIYHCINTEIHHOM
TeXHHKH, HH(PpOPMANHOHHBIX TeXHOJIOTHH B cBoeil npodeccHnonaIbHol 1eITeIbHOCTH; ¢ YACHU C1e0yIouux
pe3yasmamoe ooyueHun:

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

36. 3HaTb 6a30Bble MONOXKEHWS (hyHAAMEHTaNIbHBIX Pa3Ae/ioB MaTeMaTKM B 06beMe, HEO6XOAMMOM Ans
BNaAeHNs MaTeMaTUYeCKMM annapaToM A1s 06paboTKm MHAOpMaLIMK 1 aHann3a JaHHbIX B 061acTy
NPodeccMOHaNLHOM AeATeNbHOCTU

y11. yMeTb NPUMEHSITb OCHOBHbIE METO/IbI MATEMATMUECKOTO anmnapara B MaTeMaTUHeCKMX MO/ENsSX 06beKTOB
1 MpOLIeccoB

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

2. TpeboBaHus HI'TY K pe3ynbTaTaM 0CBOEHUSI ANCLUMINHbI

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

JnHeiiHas anrebpa

OrK.1.36 3HaTb 6a30Bble MOIOKEHNSA (DYHAAMEHTA/IbHbIX Pa3fe/ioB MaTeMaTUKM B 00bEME,
Heob6X0ANMOM /1A BN1afeHNsi MaTeMaTUYecKMM annapaTom A1 06paboTKM nHpopMaunn 1
aHann3a faHHbIX B 061aCTV NPOGeCCMOHaIbHOWN AeATENBHOCTH

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

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

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

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

CamocToaTefibHas paboTa

OlNK.1.yll ymeTb NPUMEHATbL OCHOBHbIE METO/bl MaTEMATMYeCKOro anrnapara B
MaTemMaTUYeCKNX MOAeNIIX 06bEKTOB U MPOLIECCOB

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

OlNMK.1.312 3HaTb YHMBEPCa/IbHOCTb MaTeMaTUYeCKNX METOA0B B NMO3HAHNN OKPY>KatoLLLEro
Mupa

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

OlK.1.yll ymeTb NPUMEHATb OCHOBHbIe METO/Abl MaTeMaTMYeCKOro annapara B
MaTeMaTU4eCKNX Mofensx 06beKTOB 1 NPOLLECCOB

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

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

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

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




OrK.1.y1ll ymeTb NPUMEHATbL OCHOBHbIe METOAblI MaTeEMaTMYECKOro annapara B
MaTemMaTUYeCKNX MOAeNsiX 06bEKTOB M MPOLLECCOB

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

MaTeMaTHIeCKOM MO JCIIN.

Nekuwnu; TpakTnyeckme 3aHATUS;
CamocTosaTenbHast pabota

3. CofiepXaHuve 1 CTPYKTypa y4e6HOI AUCUMNANHbI

Tabnuua 3.1

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 HE3aBUCMMOCTb
CTPOK ¥ CTONOL0B MaTpuLbl. PaHr
MaTpuLbl. HeM3MeHHOCTb paHra
Npv 3/IEMEeHTapHbIX
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 BEeKTOPOB. basuc n
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.

1,2,7

AnpakTuueckas eanHuLA: AHaIMTUYeCKas reoMeTpus




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

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

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

4,5

AVpakTnyeckas eanHMLA: NeMeHTbI IMHERHON anre6pbl




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

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

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

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

thopm.

10, 8,9

Tabnuua 3.2

TeMbl NPaKTUYECKNX 3aHATUIA

AKTUBHbIE

hopmbl, Hac.

Yacbl

CcbINIKN Ha
pe3ysibTaThbl
0by4eHus

YyebHas aesiTeNlbHOCTb

CemecTtp: 1

AnpakTnyeckas eguHmua: Boicwas anrebpa

1. 1.1. MaTtpuubl 1 onpegennTenu.
1.2. CncTeMbl NINHENHBIX
ypaBHe-HWiA.

10

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 "

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

CMeLLaHHOe npousseaeHns 10 1,2,7 KOMM/1iaHap-HOCTb;
BEKTOPOB. 0) NPUMEHSET METObI
2.3. Pa3noxeHwe BeKTopa no BEKTOPHOI anre6pbl K
6asucy. pe-LLEeHNI0 reOMETPUYECKUX
3afiau.
AvpakTnyeckasn egMHuLa: AHaIMTUYecKasi reoMeTpus
3. 3.1. MoHATKE 06 ypaBHEHUAX
NMHWI N NOBEPXHOCTENA.
Anre6-panyeckume MHUN 1
noBepxHOCTK. [110CKOCTb B
npo-cTpaHcTBe. BeKTOpHOE, 06LLee,
HOpMasIbHOe ypaBHEHNS 1. M13yyaeT ypaBHEHWS NVHWI 1
NAoCcKoCTW. B3avMHoe noBepxHOCTen. Anrebpanyeckue
pacnosioXeHwve NJIoCKOCTEN. NIHAMN W NOBEPXHOCTW.
3.2. TpsAMas B MI0CKOCTU U B 2./13yyaeT npsAMyto B NIOCKOCTU
npocTpaHcTBe. BekTopHoe B NPOCTPaHCTBE.
ypaBHeHMe, napameTpuyecKue u 8 4,5 3./3yyaet kpusble BTOPOro

KaHOHWYeCKue ypaBHEHNS NPAMbIX.
B3avMHOe pacrnosfiokeHune npamblXx,
MPAMbIX W M0CKOCTENR. PaccTosHme
OT TOYKM [0 NPAMOIA Ha NIOCKOCTY
1 00 NJIOCKOCTU B NMPOCTPAHCTBE.
3.3. KpuBble BTOpPOro nopsaka.
KaHOoHWYeckmne ypaBHeHUS 1
OCHOBHble CBONCTBA. Y paBHEHMS
KPWBbIX 2-r0 NopsagKa B NoSSPHbIX

KOOpAMHaTax.

nopsaka. KaHoHUYeckme
YPaBHEHWS N OCHOBHbIE
CBOICTBA. Y PaBHEHWS KPUBbIX
2-ro nopsiAKa B NoNspHbIX
KOOpAMHaTaxX.

AnaakTuyeckas eanHULA: DNIEMEHTbI NMHeHON anre6pbl




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

4.2 JlvHeliHbIiA onepaTop B
eBK/IM0BOM MPOCTPAHCTBe.
CamoconpsiKeHHbI onepaTop.
CBolicTBa COBCTBEHHbIX YMCEN U
COOCTBEHHbIX BEKTOPOB
CaMOCOMPSXXEHHOr 0 oreparopa.
MpvBeLeHWe MaTpurLpbl
CaMOCOIMPSXXEHHOr0 oneparopa K
AvaroHasibHOMy BUy.

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

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

1. Vi3yyaeT NMHeliHbIN onepaTop.
MaTpuLa MMHeRHOro
npeo6pasoBaHus.

2. JInHeliHbIA onepaTop B
€BK/IN0BOM NPOCTPaHCTBE.
CamoconpsKeHHbI onepaTop.
0 8 10, 8,9 3. N3yyaeT KBafpaTuyHbIe
(hopmbl.

4. MNpvBegHNe ypaBHEHWI
KPWBbIX 1 NOBEPXHOCTEN
BTOPOro nopsiaka K
KaHOHWYECKOMY BMay Ha OCHOBE
TeopUN KBaAPaTUYHbLIX POPM.

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

. beknemuwes 1. B. Kypc aHanMTUYeCKO reOMeTpUM 1 IMHENHOW anrebpbl @ y4ebHuK ans By3os / [. B.
Beknemuwes. - M., 2008. - 307, [1] c. Byrpos A. C. Bbicwas 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'Io,u,r0TOBKa K 3aHATUAM |4, 56 |26 |4

: beknemuies . B. Kypc aHaIMTUYECKOIN reOMETPUU U NIMHEAHON anrebpbl : y4ebHUK ans By3os / [. B.
Beknemuwies. - M., 2008. - 307, [1] c. byrpos #. C. Bbicwas matematuka. [B 3 1.]. T. 1 : [y4ebHUK ans
BY30B M0 MHXEHEPHO-TeXHWYeckuM cneupanbHocTaM] / A. C. byrpos, C. M. Hukonbckuid. - M., 2008. - 284
C.: WU.

3 |[l,ononH|/|Teanaﬂ ydyebHas feATeNbHOCTb |3, 4,5 |2 |O

. beknemuiues . B. Kypc aHaNMTUYECKON FreOMETPMU U NIMHEHON anrebpbl : y4e6HUK ans By3os / [. B.
Beknemuwes. - M., 2008. - 307, [1] c.

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




. byrpos f. C. Bbicwas matematmka. [B 3 T.]. T. 1 : [y4eOHUK 4115 BY30B MO NHXEHEPHO-TEXHUYECKMM
cneymnanbHoctam] / 4. C. byrpos, C. M. Hukonbckuia. - M., 2008. - 284 c. : un.

5. TexHonorus oby4eHns

[lna opraHn3aummn n KOHTPOIA CaMoCTOATENbHOW paboThbl 06yHatoLLMXCH, & TaKXKe NPOoBeAeHNs
KOHCy/bTauuii NPUMEHSIOTCH UH(OPMaLVOHHO-KOMMYHUKaLMOHHbIE TexHoorum (Taén. 5.1).

Tabnnua 5.1
[JedaTtenbHocTb VHhopMaLmoHHO-KOMMYHUKALMOHHbIE TEXHO/IOM U
HhopmmpoBaHue MopTan HI'TY
KoHcynbTnpoBaHve e-mail
KoHTposib JINYHbIN TUNOBOW CcanT
Pa3meLLeHme yYebHbIX
MaTep;J'anOB ’ Mopran HI'TY
Tabnuua 5.2

AKTVBHbIE 1 MHTEPAKTVBHbIE DOPMbI MPOBEAEHNS 3aHATUI

Kogbl hopMupyembix

Ne HavnmMeHoBaHMe akTUBHbIX POpM o
KOMMNeTeHLMN

1 [Jlekumsa B hopme ANCKYyCCUM OlK.1;

®opmupyembie ymeHnnsi: 312. 3HaTb YHUBEPCATBHOCTh MATEMATUUECKUX METOIOB B MO3HAHUHN
OKPYKAIOLIero Mupa; 36. 3HaTh Ga30BbIe MOJOKEHUs (DYHAAMEHTAIIBHBIX PA3AesiOB MATEMATHKH B
o0bemMe, HeOOXOOUMOM TS BJIAJSHHSI MATEMATHIECKUM armapartoM it 00paboTku nHpOpMaLun
U aHaJIN3a JAaHHBIX B 00J1aCTH MPOoeCCHOHATIBHOM eATeIbHOCTH; y11. yMeTh MpuUMeHsTh
OCHOBHBIE METOJ[bI MATEMATHYECKOr 0 arrapara B MaTeMaTUYECKUX MOZAENSX OOBbEKTOB U
TIPOLIECCOB; y5. yMeeT paboTaTh ¢ CUCTEMHBIMHU €CTECTBEHHOHAYYHBIMH MOJIEIIMUA 00BEKTOB
podeCcCHOHATEHOM NesITEIbHOCTH

Kparkoe onucanue npumenenusi: [Ipernonasarens npuBoguT NpuMepsl B BUIE KPATKO
copMyTUPOBAHHBIX TTPOOJIEM U TIPEIJIaraeT CTyJeHTaM KOPOTKO OOCYIUTh, 3aTeM AejIaeT KPaTKHii
aHaJT|3, BBIBOMBI U JIeKLUs niponoskaercs. [IpernogaBaTenb npu U3JI0KEHUH JIEKLTHOHHOTO
Marepuasia He TOJbKO HCIOJIb3YeT OTBETHI CTYAEHTOB HA CBOM BOMPOCHI, HO U OPTaHU3YET
cBOOOIHEBIN OOMEH MHEHHUSIMH B HHTEPBAJIaX Me;dy JIOTHYeCKIMU pa3IeIaMu.

2 |Mpo6nemHbiii meTop, lonK.1;

®opmupyembie ymMeHnsi: 312. 3HaTb YHUBEPCATBHOCTh MATEMATUYECKUX METOOB B MO3HAHUHN
OKPY’KaroIEero MUpa, 36. 3HaTh 0a30BbIe MOJIOKEHUST (YHIAMEHTAIBHBIX Pa3AeioB MATEMATHKH B
o0beme, HeOOXOIUMOM [JIs BJIQJACHHS MAaTEeMaTUYIEeCKUM arapaToM muist 06paboTku HHPOpMALK
U aHaIN3a JAaHHBIX B 00nacTy mpod)eCCHOHANBHOMN AesiTenbHOCTH; y1 1. yMeTh mpUMeHsITh
OCHOBHBIE METO/IbI MATEMATUYECKOT0 arapara B MAaTeMaTHYECKUX MOZENAX O0BEKTOB U
MPOLIECCOB; y5. yMeeT paboTaTh ¢ CUCTEMHBIMHU €CTECTBEHHOHAYUYHBIMH MOJIEISIMUA 00BEKTOB
npodecCHOHATEHOM NesITETbHOCTH

Kparkoe onucanue npumenenus: [IpobneMHbIi ceMuHap BeneTcs uepes JUCKYCCHUU.
OcobeHHOCTEIO POOIEMHOT0 CEMUHAPa SIBJISIETCS COYEeTaHMe "MO3rOBOrO MITypMa' U "TBOPUYECKOM
OUCKyCCHUN", THINBUAYAILHOW U TPYNIIOBOM pabOThI, KaK HA Tare MOArOTOBKU, TaK U BO BPEMS
ero mposeneHus. Ha ceMrHape He TOJIBKO He 3aMpeIarTcs], HO U MPUBETCTBYIOTCS KPUTHYECKHE
3aMeuaHust U Borpockl. OCHOBOM NpoOIEMHOrO CEMUHAPA SIBJISIETCS CO3IaHKe TTPOOIEMHOMN
CUTYyaIIlH, KOTOpasi CTaBUTCS 3a01aroBpeMeHHO (He MeHee ueM 3a 7-10 nueit). Hameuaercs 10, 9yTo
HY’KHO TTOJIYYUTh B PE3YJIbTATE MOATOTOBKH, TEM CaMbIM (JOPMHUPYETCSI HEKOTOPOE TIEPBUUTHOE
NpeACTaBIeHNE O 3a7adax U CyTH ucciuenoBanust. CTyIeHThI CAMOCTOSTEIBHO OCYIIECTBIISIFOT
MOUCK HeOOXOAUMBIX CBEIEHUH IO PACCMATPUBAEMON TEME, 3HAKOMSTCS C Pa3IMYHBIMA MHEHHSIMHA
Y BapHAHTAMU MPEJIOKESHHI 110 €€ PEeLISHUIO.




6. MpaBuna aTTecTalumm 06yYatoLLMXCs Mo y4ebHO ANCUUNINHE

[ns atTecTaymmn obyyarowmxca no AUCUMNINHe Ucnonb3yetcs 6anbHO-penTUHIOBas c1UcTeMa
(BPC), no3BonsoLLas BbICTaBNATb OLEHKM MO TPaaULMOHHON LWKane 1 15-yposHeBoi ECTS.

KpaTkasi nHcopmaumsi o BPC npmseseHa B Tabn. 6.1.

Tabnuua 6.1
MuH. .
OugeHnBaeMble BUAbI AeSATE/TbHOCTM 00y4atoLMXcs 6 MakKcumarbHbl 6ann

Cemectp: 1

Iloozomoska k 3anamusm: 1 2

Jlexyusi: 9 18
IIpaxmuueckue 3anamusi: 10 20

PI'3: 10 20

Drzamen: 20 40

B Tabnuue 6.2 npenctasieHO COOTBETCTBYE (POPM KOHTPO/IA 3a5B/IiEMbIM TPebOBaHUAM K
pesynbTaTam 0CBOEHWS AUCLUMIVHBI.

Tabnunua 6.2
Kogbl Dopmbl
KoMmneTeH KOHTPO/IA
“ PesynbTaTbl 00yyYeHUs P
unia SawwmTa
droc Pr3 OK3ameH
OlK.1 | 312. 3HaTb YHMBEPCA/IbHOCTb MaTEMAaTUYECKMX METOAOB B MO3HAHWMN OKPYXaIOLLEro Mypa +

36. 3HaTb 6a30Bble MONOXKEHWA (hyHAAMEHTANbHbIX Pa3AeioB MaTeMaTUKM B 06beMe,
Heob6XoAMMOM NS BNafeHNs MaTeMaTUYecKMm annapaTom Ans 06paboTKM MHGpopMaLmn 1 + +
aHa/m3a AaHHbIX B 06/1aCTV NPOMECCUOHANBLHON AeATENBHOCTH

y11. yMeTb NPUMEHSTb OCHOBHbIE METO/IbI MaTEMATMUECKOro annapara B MaTeMaTUYecKux 4 +
MOfIeNIX 06BLEKTOB W MPOLIECCOB

y5. yMeeT paboTaTb C CUCTEMHLIMU eCTECTBEHHOHAYUHbIMU MOLENSMM OObEKTOB + +
NpogiecCMOHaNbHOI AeATeNbHOCTY

®oHA OLEHOYHBIX CPeACTB N0 AUCLMNANHE NPeAcTaB/eH B NpunoxxeHun Ne 1 K paboueli
nporpamme.
7. lutepatypa

OcHoBHas nMTepaTypa

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

2. Uenesa A. M. 'oToBHMCS K KOHTPOJILHOM padoTe : yueOHOe mocooue / A. M. Henesa, JI. B.
Kosanesckas, M. J1. Yepnsix ; HoBocu®. roc. texs. yH-T. - HoBocubupck, 2010. - 172 ¢. : un.

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

VIHTepHeT-pecypcehbl

1. OBC 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 obecrneyeHue

8.1 MeToauyeckoe obecreyeHme

1. byrpos 4. C. Beicmas maremaruka. [B 3 1.]. T. 1 : [yueOuuk qist By30B Mo
UHXeHepHO-TexHnueckuM crenuansHoctsM| / S, C. Byrpos, C. M. Hukonbckwii. - M., 2008. - 284
C. . WL

2. bexnemumes /. B. Kypc aHanuTH4eckoi reoOMeTprUU U JTUHEHHON anreOphl | yueOHUK I BY30B
/ . B. bexnemumies. - M., 2008. - 307, [1] c.

3. Usnesa A. M. Jluneitnas anreOpa. AHanutudeckast reomeTpus | yueOHoe rnocodue st 1 kypea
Bcex (pakynbreToB u (opm obyuenus / A. M. Usnesa, I1. U. Ipunyuxkas, U. [ Yepusix ; HoBocuO.
roc. TexH. yH-T. - HoBocubupck, 2009. - 149, [1] ¢. : un., Tabmn.

8.2 CreunasmsnpoBaHHOe NporpammHoe obecreyeHme
1 Windows
2 Office

9. MaTepuasibHO-TEXHUYECKOE obecneyeHne

IMpe3eHTaLMOHHOE 060pYy0BaHMe

No HanmeHoBaHue Ha3HaueHune

1 |lNpe3eHTaLMOHHOE 060pYyOBaHME MpeseHTaUMOHHOe 060pYyAOBaHNE
(MynbTMMeLMa-NPOEKTOp, 3KPaH, KOMMbIOTEP (UCMO/b3YeTCA A1 NPeacTaB/eHns
AN14 ynpasieHuns) NIeKUMOHHOr0 matepvana
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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.1 ciocobHOCTH

36. 3HaTh 0A30BbIE

1.1. Marpunst. Onepanuu Haj

PI'3, pa3aensr 1-5

DK3aMeH, Bonpock 1-

YUUTHIBATH MOJIOXKEHHUS MaTpuriamMu. OnpeenuTens 10
COBpPEMEHHBIE (yH/IaMEHTaNbHBIX  |MaTpPUIIBI U €r0 CBOMCTBA.
TEH/ICHIIUM PAa3BUTHUSA |pa3/IeiioB Oopatnas marpuna. [loctpoe-
TEXHUKHU U MaTeMaTHKU B HUE 00paTHOM MaTpuIlpl. 1.2.
TEXHOJIOTUH B o0Beme, JInHeiHas He3aBUCUMOCTh
obnactu HEOOXOANMOM TS CTPOK H CTOJIOIIOB MaTPHIIBI.
obecrieueHus BIIAJICHUS Panr matpunel. HensmenHOCTD
TeXHOC(EPHOU MaTeMaTHIeCKIM paHTa IpH JIEMEHTAPHBIX
6e3omacHocTH, anmapaToM Iist IIpeoOpa30BaHUAX MaTPHIIBL.
M3MEPHUTEILHON 1 00paboTKH Panr cryneHyaTol MaTpHIIbL.
BBIYHCIINTEIILHON nHdopmanuu n Brruncienne panra MaTpHIBI C
TEXHUKH, aHaJu3a JaHHBIX B MOMOIIBI0 anroputMa ["aycca.
MH(OpMAaLMOHHBIX  |00nacTu Teopema o 6a3uCHOM MHHOpE.
TEXHOJIOTHH B cBoell |mpodeccronanpHOi | 1.3. CHCTEMBI JIMHEHHBIX
npoeCCUOHATBHON | IEITEIbHOCTH ypaBHeHUU. OCHOBHBIE TIOHSATHUS
JIEeATEIILHOCTU U onpezeneHus. MaTpuuHbli
croco0 pemmenns. PopMyIbt
Kpamepa. Meton I'aycca.
COBMECTHOCTD CHCTEMBI
JIMHEHHBIX anre0panyecKux
ypaBHEHHH (TeopemMa
Kporekepa-Kanemm).
OIIK.1 312. 3HaTH 1.1. Matpuusl. Onepanuu Haj DK3aMeH, BOIpochI1-
YHHBEPCAIbHOCTh Marpuiamu. OnpenenuTenb 20
MaTeMaTHYECKUX 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.
Boruncnenue panra MaTpuIs ¢
nomMolnsko anropurma [Maycca.
Teopema o 6a3ucHOM MUHODE.
1.3. Cucrembl THHEWHBIX
ypaBHeHHHA. OCHOBHBIE TOHATHSA
U onpezaeneHus. MaTpuyHbIi
crioco6 pemeHust. PopMyITsl
Kpamepa. Meton I'aycca.
CoBMECTHOCTb CUCTEMBI
JIMHEHHBIX anreOpanyeckux
ypaBHEHUH (Teopema
Kponekepa-Kanenm).
OIIK.1 y5. ymeer pabotats ¢ |1.1. MaTtpuusl u onpeaenurenu. |PI'3, pasnenst 6-10 |Ok3amen, Bonpocs! 21-

CHUCTEMHBIMU
€CTECTBCHHOHAYYHBI
MU MOJIEIISIMU
00BEKTOB
npodeccuoHaTLHOM
JIeSTeIIbHOCTH

1.2. Cucrembl TMHEWHBIX
ypaBHe-Huil. 1.1. Matpuusl.
Omnepanuy Hal MaTPHIIAMH.
OmnpenenuTeas MATPUIBI U €TI0
cBoiicTBa. OOpaTHas MaTpHIIA.
ITocTpoe-aue oOpaTHOH

33




Matpuipl. 1.2. Jluneiinas
HE3aBHCUMOCTh CTPOK U
CTONOIOB MaTpuIlbl. Panr
Matpuisl. Hem3MeHHOCTh paHTa
TIPU 3JIEMEHTapHBIX
mpeoOpa3oBaHUSIX MATPHIIEL.
Panr crynenuaToil MaTpuubl.
Brruncnenue panra MaTpuIls! ¢
noMouiblo anroputma I'aycca.
Teopema o 6a3uCHOM MHHOpE.
1.3. Cuctembl TMHEWHBIX
ypaBHeHUHA. OCHOBHBIE TOHATHUSA
U onpeaeneHus. MaTpuuHbIi
crnoco0 pemreHust. opMyITbI
Kpawmepa. Meton 'aycca.
COBMECTHOCTD CHCTEMBI
JIMHEHHBIX anre0pandecKux
ypaBHEHHH (TeopeMa
Kponekepa-Kanemmm).  2.1.
Bexkrtopsl. JIuneliHble onepauuu
HaJl BEKTOPaMH U UX CBOMCTBA.
Ilonarue nuHEHHOTO
npocTpaHcTBa. JIuHeitHas
3aBUCHMOCTb U JIMHEIHASA
HE3aBHCHUMOCTh BEKTOpOB. baznc
1 pa3MEpHOCTh JIMHEHHOTO
npocrpaHcTBa. CHCTEMBI
koopauHaT. KoopanHate!
BekTOpa. JInHeiHble onepauuu
HaJ| BEKTOpaMU B KOOPAUHATHOMI
¢dopme. 2.2. CkanspHoe
HPOU3BE/IEHIE BEKTOPOB.
CBoiicTBa CKaNIpHOTO
npou3sBesieHus. BelpaxeHnue
CKaJIIPHOTO MPOU3BEICHNUS
Yyepe3 KOOPIMHATHI BEKTOPOB B
OPTOHOPMHPOBAHHOM Oa3zuce.
[nuna BekTopa. Yroa Mexay
BEKTOpaMH. Y CIIOBHE
OPTOTOHAILHOCTH BEKTOPOB.
Hamnpasnstromniie KOCHHYCHI
BekTopa. [Ipoekmust BekTopa,
CBOWCTBA MpOEKIHif. 2.3.
BexTopHOe mpou3BeieHIe U ero
cBoiicTBa. BelpakeHue
BEKTOPHOT'O TIPOM3BEICHHS
yepe3 KOOPIUHAThl BEKTOPOB B
OPTOHOPMHPOBAHHOM 0a3zuce.
[Tnomans napamieno-rpaMma u
TPeyrojbHHUKA. Y CIIOBHE
KOJIJIMHEaPHOCTH BEK-TOPOB.
2.1. JIuneliHble oniepauy HaJl
BEKTOpaMH U UX CBOWCTBa. 2.2.
CkamsipHO€, BEKTOPHOE U
CMeIIaHHOE ITPOU3BEACHNUS
BeKkTOpoB.  2.3. Paznoxenue
BekTopa 1o O6asucy. 3.1.
[Tonsarue 06 ypaBHEHHAX JTUHUN
U oBepxHoCTe. Anreo-
panuecKkue IMHUU U
nosepxHoctu. [1nockocTs B mpo-
cTpaHcTBe. BekTopHoe, obiee,
HOpPMAaJIbHOE YPABHEHUS
IIOCKOCTH. B3anMHoe
pacrooX)eHue MmIocKocTel. 3.2.
IIpsmas B IIOCKOCTH U B
npocTpancTe. BekTopHoe
ypaBHEHHE, TApaMETPUIECKUE U




KaHOHMYECKHE YPaBHEHUS
npsMbIX. B3anmuoe
PACIONOKEHNE MPSIMBIX,
TIPSIMBIX U TTIOCKOCTEH.
Paccrosnue ot TOUku 10
NPsIMOM Ha IIOCKOCTH U A0
IUIOCKOCTH B NMPOCTpaHCTBE. 3.3.
Kpussie BTOporo nopsiaxa.
KaHoHMYeckne ypaBHEHUS U
OCHOBHBIE CBOMCTBA. Y paBHEHUs
KPHBBIX 2-TO MOPsi/IKa B
MOJISIPHBIX KoopAuHaTax. 3.1.
[onsarue 06 ypaBHEHHUSAX JTHHAN
1 TIOBEPXHOCTEH. Anre6-
pandecKue JUHUN U
noBepxHocTH. I1nockocTs B mpo-
ctpaHcTBe. BekTopHoe, obmiee,
HOPMaJIbHOE YPaBHECHUS
IJI0CKOCTU. B3anMHoOe
pacrnosyio>KeHue MIOCKOoCTeH. 3.2.
IIpsimMast B IUIOCKOCTH U B
npocTpaHcTse. BektopHoe
ypaBHEHHE, TapaMETPUIECKUE U
KaHOHMYECKHE YPaBHECHUS
npsMBbIX. B3anmHOE
PpAacIIoI0KeHHE MPSIMBIX,
TIPSMBIX U TUIOCKOCTEH.
PaccrosHue ot Touku 10
MIPSMOH Ha MJIOCKOCTH | 10
IJIOCKOCTH B IIPOCTPAHCTRBeE. 3.3.
Kpussie BTOpOro nopsaka.
Kanonnyeckue ypaBHEHUS U
OCHOBHbBIE CBOMCTBA. Y paBHEHUS
KPHUBBIX 2-TO MOPAIKa B
HOJISIPHBIX KOOpAWHATax. 3.4.
[ToBepxHOCTH BTOPOTO MOPSIIKA.
KanoHnveckne ypaBHEHUs 1
OCHOBHBIE CBOMCTBa. MeTon
ceueHuid. [loBepxHoctu
Bpamienus. Linnnaapudeckne
no-sepxHoctu. Konyc. 4.1.
JIuneiinsiil oneparop. MaTtpuna
JUHEHHOTO peoOpa3oBaHUs.
M3MeHeHne MaTpuLbl
JUHEHHOTO PeoOpa3oBaHUS
pu 3aMeHe Oasuca.
CoOcTBeHHBIE UnCha U
COOCTBEHHBIE BEKTOPHI
JIMHEIHOTO TpeoOpa3oBaHusl.
Martpuna 1uHeNRHOro
npeoOpa3oBaHus B Oasuce 3
COOCTBEHHBIX BEKTOPOB.
Omnepatop mpocToil CTPYKTYPHI.
Yca0Bus IPOCTOM CTPYKTYPBI
omneparopa. 4.2 JInHeHHBIN
OIIepaTop B €BKIHUI0BOM
MIPOCTPAHCTBE.
CamMocomnpsKeHHBIH orepaTop.
ColicTBa COOCTBEHHBIX YHCEN U
COOCTBEHHBIX BEKTOPOB
CaMOCOIIPSKEHHOTO OIepaTopa.
[TpuBenenne MaTpuLb!
CaMOCOIIPSDKEHHOT'0 ollepaTopa
K TMaroHaJbHOMY BHIy. 4.3
KBanpaTuanbie GoOpMBI.
Marpuunas 3anuce. zmenenue
MaTpHIBI KBaAPATHIHOH (HOPMBI
TIpH 3aMeHe Oasmca.




Knaccudukanms kBagpaTHIHbIX
dhopwm. [TpuBenenune
KBaIpaTUIHOH (POPMBI K
KaHOHHYECKOMY BHIY.
Kpurepwnii CuibpBectpa. 3akoH
nHeprun. [Ipasuno [ekapra. 4.4
IIpuBenenue ypaBHeHU
KPHBBIX M IOBEPXHOCTEH
BTOPOTO IMOPSIIKa K
KaHOHMYECKOMY BHJY HAa OCHOBE
TEOPUH KBAJPATUYHBIX (OPM.

OIIK.1

yll. ymers
MIPUMEHSTh OCHOBHEIC
METO/BI
MaTEMaTHYECKOTO
ammapara B
MaTEMaTHYECKHX
MOJEIAX 00BEKTOB U
TIPOIIECCOB

2.1. Bexropsl. JIuHeiiHble
OTepaly HaJl BEKTOpaMH U MX
cBoiicTBa. [ToHATHE THMHEHHOTO
npoctpaHcTBa. JInHelHas
3aBHCUMOCTb M JINHEIHAs
HE33aBUCUMOCTh BEKTOPOB. bazuc
U Pa3MEPHOCTH JIMHEIHOTO
npocrpaHcTBa. CHCTEMBI
koopauHaT. KoopauHatsl
BekTOpa. JInHelHble onepauuu
HaJ| BEKTOpaMU B KOOPAHHATHOM
¢dopme. 2.2. CkanspHoe
MIPOU3BEICHUE BEKTOPOB.
CBoiicTBa CKaJIIPHOTO
npou3BeneHuUs. Beipaxenue
CKaJISIPHOTO NPOU3BEICHNUS
yepe3 KOOPIUHATHI BEKTOPOB B
OPTOHOPMHPOBAHHOM Oaszuce.
[nuHa BekTopa. Yroa Mexay
BEKTOpaMH. Y CIIOBHE
OpPTOTOHAJIFHOCTH BEKTOPOB.
Harmpasisitomye KOCUHYCbI
BekTopa. [Ipoekmust BekTopa,
CBOWCTBA MpOEKIHii. 2.3.
BexTopHOe npou3BeieHIe U ero
cBoiicTBa. BrlpakeHue
BEKTOPHOTO TIPOU3BEICHUS
Yyepe3 KOOPIMHATHI BEKTOPOB B
OPTOHOPMHPOBAHHOM Oa3zuce.
[Tnomans mapamieno-rpaMma u
TPEyroJIbHUKA. Y CIIOBHE
KOJUTMHEApPHOCTH BEK-TOPOB.
2.1. JIuneiinbie onepanuy HaJl
BEKTOpPaMHM U UX cBoiicTBa. 2.2.
CkamsipHO€, BEKTOPHOE U
CMeIIaHHOE ITPOU3BEICHHUS
BeKkTOpoB.  2.3. Paznoxxenue
BekTopa 1o Oazucy. 3.1.
[NonsiTre 06 ypaBHEHUSX JIMHUN
U moBepxHocTel. Anreo-
pandecKue JUHUN 1
nosepxHoctu. [1nockocTs B mpo-
cTpaHcTBe. BekropHoe, obiee,
HOpMAaJIbHOE YPaBHEHUS
IJI0CKOCTU. B3anMHoe
PAaCIOJIOKEHHUE TIOCKOCTEH. 3.2,
IIpsimMas B IUIOCKOCTH U B
npoctpaHcTse. BektopHoe
ypaBHEHME, MapaMeTpUIECKUe U
KaHOHHUYECKHE ypaBHEHUS
npsiMbIX. Bzaumuoe
pAacIoioKeHHe NPSMBIX,
MPSIMBIX U IIOCKOCTE.
PaccTosiHue 0T TOUKH 110
TPSIMOM Ha TJIOCKOCTH U JI0
IJIOCKOCTH B TIPOCTPAHCTRBE. 3.3.
Kpussie BTOpOTO nopsika.

PI'3, pa3aensr 11-
13

DK3aMeH, BONpock! 34-
48




KaHoHn4eckne ypaBHEHUS U
OCHOBHBIE CBOMCTBA. Y paBHEHUS
KPHUBBIX 2-TO TIOPSIKA B
MOJIIPHBIX KoopauHaTax. 3.1.
[onsarne 06 ypaBHEHHUSAX JTHHUN
1 TIOBEPXHOCTEH. Anre6-
panvecKue JUHUU 1
nosepxHoctu. [1nockocTs B mpo-
crpaHcTBe. BekropHoe, obuiee,
HOpMAaJIbHOE YpaBHEHUS
IJI0CKOCTU. B3auMHOe
pacrnosoxxeHue miockocreil. 3.2.
[IpsimMas B IUIOCKOCTH U B
npoctpaHcTse. BekTopHoe
yYpaBHEHHE, TApaMETPUICCKUE U
KaHOHHYECKHE YPaBHECHUS
npsiMbIX. B3anMHoe
PAacIOI0KEeHHE MPSIMBIX,
NPSMBIX U IIJIOCKOCTEN.
Paccrosnue ot TOUkH 10
NIPSAIMOM Ha INIOCKOCTH U JIO
IJIOCKOCTH B IPOCTPAHCTRBeE. 3.3.
Kpussie BTOpOro nopsaka.
KaHoHM4eckne ypaBHEHUS U
OCHOBHbIE CBOMCTBA. Y paBHEHUS
KPHBBIX 2-TO TOPS/IKA B
MOJIAPHBIX KOOpAUHATax. 3.4.
IToBepxHOCTH BTOPOTO MOPSIIKA.
KaHoHn4eckne ypaBHEHUS U
OCHOBHBIE CBOMCTBa. MeTos,
ceuenuid. ITosepxHoctu
BpauieHus. L{ununapuueckue
no-sepxHoctu. Konyc. 4.1.
JIuneiinsiii oneparop. MaTtpuna
JUHEHHOTO PeoOpPa30BaHUS.
V3meHeHne MaTpuIIbl
JIMHEIHOTO TpeoOpa3oBaHus
Ipu 3aMeHe Oasuca.
CoOcTBeHHBIE YnCHIa U
COOCTBEHHBIE BEKTOPBI
JIMHEIHOTO TpeoOpa3oBaHusl.
Marpuna TMHEHHOTO
npeoOpa3oBaHus B 6a3uce U3
COOCTBEHHBIX BEKTOPOB.
Omnepatop mpocToil CTPYKTYPHI.
Yca0Bus IPOCTO CTPYKTYPBI
oneparopa. 4.2 JIuHeHHsIH
OIepaTop B €BKJINA0BOM
MIPOCTPAHCTBE.
CamoconpsKeHHBII onepaTop.
ColicTBa COOCTBEHHBIX YNCET U
COOCTBEHHBIX BEKTOPOB
CaMOCOIIPSDKEHHOTO OIiepaTopa.
IIpuBenenue MaTpuLbL
CaMOCOIIPSDKEHHOTO OTIeparopa
K TMaroHaJbHOMY BHIy. 4.3
Ksagpatuansie ¢GopMBL.
Marpuunas 3anuce. MIsmeHnenue
MaTpHIBI KBAAPaTHIHOH (HOPMBI
Ipu 3aMeHe Oasuca.
Knaccudukanms kBagpaTHIHBIX
¢dopm. IIpuBenenue
KBaZpaTU4IHON GopMBbI K
KaHOHHYECKOMY BHIY.
Kpurepwmii CunbBecTpa. 3akoH
uneprun. [Tpasmio Jlekapra. 4.4
IIpuBenennie ypaBHEeHHIT
KPHBBIX U TOBEPXHOCTEH




BTOPOT'O MOPSIKA K
KaHOHWYECKOMY BHIY Ha OCHOBE
TEOPHUH KBAJIPATUIHBIX POPM.

2. Meroauka oneHKkH 3TanoB GopMUPOBaHNSI KOMIIETEHUMH B paMKaX JUCUMILIMHBI.

[TpomexyTouHas aTTecTanus Mo AUCHHUILIMHE TIpoBoaAUTCS B 1 cemecTpe - B popme dK3aMeHa, KOTOPBIN
HaIpaBJjieH Ha OleHKY copmupoBanHocTH KommeTeHud OITK. 1.

Kpome Toro, chopmMupoBaHHOCTH KOMIETEHIIMU MTPOBEPSETCS NMPU MPOBEACHUHU MEPOIPHUITHI TEKYILEro
KOHTPOJIS, YKa3aHHbBIX B TaOnuie pasaena 1.

B 1 cemectpe 00si3aTelbHBIM 3TAallOM TEKYHICH aTTECTAIlMM SBISIETCS PacdeTHO-TpadUvecKoe 3aaHue
(pabota) (PI'3(P)). TpeboBanus k BoimonHnenuto PI'3(P), cocraB u mpaBuiia oneHku chopMyITupOBaHbI B
nacnopte PI'3(P).

OO0ume npaBuiia BEICTABJICHUS OLICHKU 10 AUCLUILIMHE ONPEAEIA0TCs O0aliIbHO-PEUTHHTOBOM CUCTEMOMH,
IIPUBEIEHHON B paboyeil nporpamMme yueOHOM TUCIIUILINHBI.

Ha ocHoBaHuM npHBeIEHHBIX Jajiee KPUTEPUEB MOXHO CJlieNaTh OOIIMH BBIBOA O C(HOPMUPOBAHHOCTU
xomnereHuuu OIIK.1, 3a koTopble OTBEUaeT JUCIUIUIMHA, HA PA3HBIX YPOBHSIX.

O0umas xapakTepuCTUKA YPOBHEH OCBOCHHUSI KOMIIeTECHIHI.

Hu:ke moporoBoro. YpoBeHb BBINOJHEHHS PabOT HE OTBEYaeT OOJIBIIMHCTBY OCHOBHBIX TpeOOBaHUA,
TEOPETUYECKOE COJIEPKAHNE Kypca OCBOCHO YaCTHYHO, IIPOOENbl MOI'YT HOCUTh CYILIECTBEHHBIH Xapakrep,
HE00X0/IMMbIE IPAKTUYECKHE HABBIKU Pa0OThI C OCBOCHHBIM MaTepranioM cpOPMHUPOBAHBI HE 1I0CTATOYHO,
OOJBIIMHCTBO MPEIYCMOTPEHHBIX IMPOrpaMMON 0OydeHHUs y4yeOHbIX 3aJaHMi HE BBINOJHEHbBI WIN
BBITMIOJTHEHBI C CYIIECTBEHHBIMHU OLIMOKaMHU.

IToporoBblii. YpoBeHb BBINOJHEHUS PAa0OT oOTBeYaeT OOJBIIMHCTBY OCHOBHBIX TpeOOBaHUA,
TEOPETHUYECKOE COZIEPKAHNE Kypca OCBOEHO YaCTUYHO, HO IIPOOEIbI HE HOCAT CYIECTBEHHOI'O Xapakrepa,
HEO0XO/IMMBIE MPAKTHUYECKUE HAaBBIKU pabOThl C OCBOEHHBIM MaTEpHalOM B OCHOBHOM C(OpPMHUPOBAHBI,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MpPOrpaMMoil 00ydeHus y4eOHBIX 3a/laHuil BBINOJIHEHO, HEKOTOPHIE
BU/IbI 33JTaHUH BBIITOJIHEHBI C OIINOKaMHU.

Ba3zoBblii. YpoBeHb BBINOJHEHHS] pabOT OTBEYAET BCEM OCHOBHBIM TpeOOBaHUSIM, TEOPETHUECKOE
COJIEp’KaHUE Kypca OCBOEHO IOJHOCTBIO, 0€3 MpOoOenoB, HEKOTOPbIE NMPAKTHUUYECKUE HAaBBIKU PAaOOTHI C
OCBOEHHBIM MaTepuanoM cHOopMUpPOBaHbl HEOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrpaMMoOi 0OyueHUs
yueOHbIEe 3aJJaHUs BBIIIOJIHEHBI, KAYECTBO BBIMOJIHEHHUS] HU OJHOTO M3 HUX HE OLEHEHO MUHUMAaJIbHBIM
YHCIIOM 0ajyIoB, HEKOTOPHIE U3 BBIMOJIHEHHBIX 33JaHHH, BO3MOXKHO, COJEpKAT OMIMOKH.

IIpoaBuHYTHI. YPOBEHb BBITOJHEHUSI pabOT OTBEYAET BCEM TPEOOBAHUSIM, TEOPETHUECKOE CO/IEpKaHHE
Kypca OCBOEHO IMOJIHOCTHIO, 0€3 Mpo0esioB, HEOOXOAUMbIE MPAKTUYECKUE HABBIKU PabOThl C OCBOEHHBIM
MatepuasioM CcGOPMHUPOBAHBI, BCE TMPEAYCMOTPEHHBIE MpOTpaMMON OOydeHHs ydeOHBbIe 3aJTaHus
BBITMOJITHEHBI, KAYECTBO MX BHITIOJHEHUS OLEHEHO YHCIOM 0ajioB, OIM3KUM 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 MpOBOAUTCA B MHChMEHHOM (opme, no Owneram. buner dopmupyercs 1o
CIIeyIOIIEMY TIPaBUITy: TIEPBBIN BOIIPOC BBIOMpPAETCs U3 Juara3oHa BonpocoB 1-24, BTopoii Bompoc
W3 Jyana3oHa BOMpocoB 25-48 (crucok BOMPOCOB TpWBEACH HWke). B Xoxe sk3ameHa
npernoaBaTesib BIPaBe 3a/1aBaTh CTYCHTY JIOMOJIHUTEIBHBIE BOIIPOCKH U3 00IIero nepedns (1. 4).

(I)OpMa 9K3aMCHAIITMOHHOI'O ounera

HOBOCHUBUPCKUI IT'OCYJAPCTBEHHbBIN TEXHUYECKNUI YHUBEPCUTET
@DaKyJIbTeT

Bbuier Ne
K 9K3aMEHY M0 TucHuIuMHe «JInnelnas anrebpay

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

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

2. Kpurepuu ouenkun

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

» omnenka coctasisger 10 6annos.

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

» oreHka cocrasisier 20 6annos.

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

» oreHka cocrasistet 30 6annos.

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



» oreHnka cocrasisier 40 6annos.
3. HIxkana oumeHku

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

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

Bonpocul no nuneiinoii anceope u ananumiuyeckoii ceomempuu
(I cemectp)

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

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

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

4. Anredpa marpun. Koneno MaTpHi Haj ITOIIeM.

5. OnpenenuTens oOpaTHMOCTH MaTpHIEL. CBoilcTBa OnpedennTeIei.

6. ObparHag MaTpHIa. MeToapl HaxoxkAeHHA 0OpaTHOMH MAaTpPHIIEL.

7. Panr MaTpuIbl. MeToIbl HAXO0XKISHHs PaHra MaTpPHIIEL

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

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

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

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

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

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

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

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

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

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

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

19. YpaBHeHH IIIOCKOCTH B IPOCTPAHCTBE. B3aMHOE pacloNokeHHe ITIOCKOCTEl.

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

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

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



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

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

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

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

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

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

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

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

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

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

34. XapakTepHcTHYecKHI MHOTOWISH I €70 HEBAPHAHTEL.

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

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

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

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

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

40. Meton oprororanusanuu IImuara.

41. Teopema 06 nm3oMop(hH3Me eBKIHI0BBIX IPOCTPAHCTR.

42. OpToroHambHBIe THHEHHBIE ONePaTOPBl H MATPHUIIEL

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

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

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

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

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

48. IloBepXHOCTH BTOPOrO MOPSIKA.



denepanpHOE TOCYIAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHNE
BBICIIETO 00Pa30BaHMs
«HoBocubupckuii rocy1apcTBEHHBIH TEXHUUECKHH YHUBEPCUTETY

Kadenpa anre6psr 1 MaTeMaTH4eCKON JTOTHUKU

IHacnopr
pacueTHO-TpadguuecKoro 3agaHus (padoTb)

o auctuiummee «JIuHeiHas anredpa», 1 cemecTp

1. MeToauka OEHKH

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

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

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

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

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

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

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

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

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

3. HIkaJuaa oueHkn

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



4. IlpumepHblii nepedyens Tem PI'3(P)

BarPuaAHT 1

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

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

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

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

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

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

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

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

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

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

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

a1 = (L,1,1).

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

Hui BRX = 0.
3 2 1 1 2

=3 2 -2 10
3 2 16 1 6

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

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

10 0
A= 0 L 1
i g ;

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

2 3 2
= o 2 o
J"‘)' 2 3

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

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

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

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

1) a2 -+ ?\/G.‘(.'y + 3”2 = 24

2) 2u? — 2oy + 2% — 20— 2y +1=0.

st obeny KpHERIX:

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

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

e) [Ipupectn ypapnenne Kpusoil K KAHOHHICCKOMY BILILY.

r) M300pasnrs KpHBYIO B HEPBOHAYAILHOA CHETEME KOOD/HHAT,



