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MpakTnyeckune 3aHATUA, Yac.
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11
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paboTa, PI'3, noarotoBka K
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1. BHelUHwWe TpeboBaHuSA

Tabnuua 1.1

Komnemenuyun @IroOC: OIIK.1 cnocoGHOCTH HCHOIB30BATH OCHOBHBIE 3AKOHOMEPHOCTH, JeiicTBYOIHE B
nponecce M3roTOBICHISI MAIIWHOCTPONTEILHBIX H3Je/IHil TPedyeMoro KauecTBa, 3aJaHHOr0 KOJIMIeCTBA NPH
HANMEHBIINX 3aTPATAX 00IECTBEHHOT0 TPYAA; € YACHIU C1eOVIOUUX PE3VIbMAmoe 00y ueHUs:

310. 3HaTb YHMBEPCA/ILHOCTb MAaTEMATNYECKUX METO/O0B B NMO3HAHUM OKPYXXAIOLLEro Mupa

37. 3HaTb 6a30Bble NONOXKEHWS q)yH,ﬂ.aMeHTaflele pasfenoBs MaTeMaTukKn B

06beme, He06X0ANMOM A5

BNaAeHNs MaTeMaTUYeCKMM annapaToM A1s 06paboTKm MHAOpMaLIMK 1 aHann3a JaHHbIX B 061acTy

NPohecCUOHaIbHOW AeATENLHOCTH

y4. yMeeT pa6OTaTb C CUICTEMHbIMU ECTECTBEHHOHAYYHbIMWN MOAENAMN 00BEKTOB I'IpO(*)eCCVIOHaJ'IbHOI\/’I

[eATeNbHOCTU

2. TpeboBaHus HI'TY K pe3ynbTaTaM 0CBOEHUS ANCLUUM/INHbI

Tabnuua 2.1

Pe3ynbTaTbl U3yUeHUS AUCLUM/INHBI MO YPOBHSIM 0CBOEHUS (MMETb
npeAcTaBneHWe, 3HaTb, YMeTb, BNafieTh)

PopmMbl OpraHmsaLnu
3aHATWI

JnHeiiHas anrebpa

OrK.1.37 3HaTb 6a30Bble MOIOKEHNSA (DYHAAMEHTA/IbHbLIX Pa3fe/ioB MaTeMaTUKM B 00beME,
HeobXo4MMOM /15 BNafeHNss MaTeMaTUYeCKUM annaparomM A1 06paboTKy nHpopmaumm n

aHa/IM3a JaHHbIX B obnactu I'IpO(*)eCCVIOHaI'IbHOVI [EATEJIbBHOCTU

1.0cHOBHBIE TOHESITHS Kypca BRICIICH MaTEMaTHKA: CHCTEMEL KOOP ANHAT,
OITpe-/IeIIUTelTH, BEKTOPHYIO alreOpy, YpaBHEHIS JINHEHHBIX TeOMETPHICCKIX
00BEKTOB, KPHUBBIX U IIOBEPXHOCTEH BTOPOTO HOPSIIKA;

Nekumn; MNpakTUYecKme 3aHATUS;
CamocTonTenbHas paboTa

OlNK.1.y4 ymeeT paboTaTb C CUCTEMHbIMU €CTECTBEHHOHAYYHbLIMW MOLENAMN 00bEKTOB

NPoheccnoHaIbHOM AeATeNbHOCTU

2 BBIYUCIISITH CKaJSIPHBIE, BEKTOPHBIE U CMETIMaHHBIE IIPOU3BEACHIS TS
HaXOXK ICHUA YITIOB MEK Y BEKTOPaMU, H.]'IO]l[a,ZIeﬁ, O6’LBNIOB, pa6OTBI U MO-MEHTa
CHII

Nekumu; MNpakTUYecKme 3aHATUS;
CamocTonaTefibHasa paboTa

3.uccmeioBaTh U pelraTh CHCTEMB] IMHEHHEIX alreOpandeckuX ypaBHEHMI
Me-tosamu Kpamepa, o6parnol maTpuis! u ['aycca;

Nekumu; MNpakTUYecKme 3aHATUS;
CamocTosaTensHasi pabota

4.COCTaRIIATh YpaBHCHU T€COMETPHUICCKHUX O6’beKTOB',

Nekumu; MNpakTUYecKme 3aHATUS;
CamocTosTenbHas paboTa

S.HpI/IBO[(I/ITB KPHUBEIE U IOBEPXHOCTH BTOPOTO MOPSA KA K KAHOHHIECKOMY BH-/Y,

Nekumn; MNpakTUYecKme 3aHATUS;
CamocToaTenibHas paboTa

OrlNK.1.310 3HaTb YyHMBEpPCa/IbHOCTbL MaTeMaTUYECKMX METOLOB B
Mupa

MO3HAHWUW OKPY>KaKOLLLEr0

6.[IOCTHHOBKy W METOJBI pENIEHN OCHOBHBIX 3aJ1av, CBA3aHHBIX € IIEPEIUCICHHBIMA
BBIIIC ITOHATHSIMH.

Nekumu; MNpakTUYecKme 3aHATUS;
CamocTosTenbHas paboTa

OlNK.1.y4 ymeeT paboTaTb C CUCTEMHbIMU €CTECTBEHHOHAYYHbLIMW MOLENAMN 00BbEKTOB

NPoheccnoHaIbHOM AeATeNbHOCTU

7.cocTaBIIITh MaTPUILy TUHEHHOIO ollepaTopa B JaHHOM Oasuce;

Jlekumu, MNpakTNYecKme 3aHATUA

8.HaXO,Z[I/ITI> coOCTBEeHHEIC BEKTOPBL JIUHEHHOTO oneparopa.

Jlekumu, MNpakTNYecKme 3aHATUA

9.HepeBOZLHTB I/IHqJOPI\IaLII/HO C sS3bIKa I(OHI(peTHOﬁ 3a/lavuu Ha SI3bIK
MaTeMaTH-9ECKHUX CUMBOJIOB H CTPOUTH MaTeMaTHICCKHUC MO ICTH HpOCTeﬁH.IHX
CHCTEM U IIPOIECCOB B €CTECTBOZHAHUN U TEXHUKE,

Nekymu; MNpakTUYecKme 3aHATUA

10.B616upaTh METOABI PENICHUS 3a a4 Ha OCHOBE aHAlld3a IIOCTPOEHHON
MaTeMaTUIecKOH Mo JelIn.

Nekymu; MNpakTUYecKme 3aHATUA

3. CofiepXaHuve 1 CTPYKTypa y4e6HOi AUCUMNANHbI

Tabnuua 3.1
CcbINIKN Ha
o AKTUBHbIE
Tembl nekuumn Yacbl pe3ynbTaThbl YyebHasa aesTeNlbHOCTb
hopmbl, Hac.
0by4yeHus

Cemectp: 1




AnpakTndeckasn egnuHmua: Beiclwas anrebpa

1. 1.1. Matpuupl. Onepaunn Hag
marpuuamn. Onpegenutens
MaTpuLbl 1 ero CBOMCTBA.
Ob6patHasa matpuua. MocTpoe-Hue
06paTHOW MaTpuLbl.

1.2. InHeliHas HE3aBUCMMOCTb
CTPOK ¥ CTONOL0B MaTpuLbl. PaHr
MaTpuLbl. HeM3MeHHOCTb paHra
Npv 3/1eMeHTapPHbIX
npeobpa3oBaHMAX MaTPULLbl. PaHr
CTYMeH4aTon MaTpumupbl.
BbluncneHve paHra Matpubl ¢ 2 12
NMoMOLLbIO airoputma aycca.
Teopema 0 6a3MCHOM MUHOpE.

1.3. CncTembl NIMHENHBIX
ypaBHeHWiA. OCHOBHbIE MOHATUA U
onpegeneHnsi. MaTpuyHblil cnocob
peLueHuns. dopmynbl Kpamepa.
MeTog Maycca. CoBMECTHOCTb
CUCTEMbI INHEAHBIX
anrebpanyeckmx ypaBHeHui
(Teopema KpoHekepa-Kanennn).

1,3,6

2. 2.1. BekTopbl. JInHeliHble
orepaummn Haf BEKTOpamm 1 Ux
cBoWicTBa. MoHATVE NIMHEAHOTO
npocTpaHcTBa. JInHenHas
3aBMCMMOCTb W NINHENHasA
He3aBMCUMMOCTb BEKTOPOB. basuc n
pa3mMepHOCTb SINHEAHOIO
npocTpaHcTBa. CUCTeMbI
KoopamHat. KoopauHaTtbl BeKTopa.
JInHeliHble onepaumn Hag
BEKTOPamu B KOOPANHATHO
thopme.

2.2. CKanapHoe npoun3seaeHve
BeKTOPOB. CBOWCTBa CKaNSIPHOro
npoun3ssefeHuns. BolpaxxeHue
CKa/IAPHOro NPou3BeseHNs Yepes
KOOpAMHaTbI BEKTOPOB B
OpPTOHOPMUPOBaHHOM 6asuce.
[nnHa BekTOpa. Yron mexay
BEKTOpaMu. Ycrnosue
OPTOrOHa/IbHOCTN BEKTOPOB.
HanpasnstoLme KOCMHYCbI
BekTOpa. [NMpoeKuns BeKTopa,
CBOIiCTBA NPOEKLWA.

2.3. BekTopHOe npousseieHune 1 erd
CBOICTBA. BblpaeHne BEKTOPHOro
MPOn3BeLeHNA Yepe3 KOOPAMHATbI
BEKTOPOB B OPTOHOPMUPOBaHHOM
6asuce. Mnowanb
napasineno-rpavMma u
TpeyrosibH/Ka. Y cnosue
KONMHeapHOCTU BEK-TOPOB.

2,7

AvpakTrnyeckas eagnHuLa: 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
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.
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 Uackl Ha
No Buabl camocTosATeNbHOM paboTbl pesynbTaThbl
BbIMOJ/IHEHME [KOHCYbTaunn
06y4eHus
Cemectp: 1
1 |Pr3 12,4,5,6 30 4

: beknemuwwes . B. Kypc aHanMTUYeCKOI reOMETPUM 1 IUHENHOW anrebpbl : y4ebHUK ans By3os / [. B.
Beknemuwes. - M., 2008. - 307, [1] c. byrpos 4. C. Bbicwas matematuka. [B 31.]. T. 1 : [y4ebHuK ansa
BY30B N0 UHXXEHEPHO-TEXHNYECKUM crieupmansHocTam] / A. C. byrpos, C. M. Hukonbckuii. - M., 2008. - 284
C. : Un.

2 |I'Io,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 : [yuebHuMK ans
BY30B M0 MHXEHePHO-TeXHUYeckuM cneyuansHocTam] / A. C. byrpos, C. M. Hukonbckuid. - M., 2008. - 284
C.: WU.

3 |I'Io,u,r0TOBKa K arTectauum |1, 2,3 |2 |4

, MoApo6Has MH(opmaums npmsegeHa B npuioxeHnax Nel Ne2 : byrpos fA. C. Boicwas matemaTvika. [B 3
T.]. T. 1 : [y4e6HMK AN BY30B MO MHXEHEPHO-TEXHMYECKUM cneyunanbHocTam] / 4. C. byrpos, C. M.
Hukonbckuii. - M., 2008. - 284 c. : un.




5. TexHonormna oby4veHns

[N opraH13auum 1 KOHTPO/ISt CaMOCTONTe/IbHOM PaboThbl 06YYatOLLIMXCS, @ TAKXKe NPOBeAeHUS
KOHCY/NbTaLWii NPUMEHSIIOTCS MH(OPMALMOHHO-KOMMYHUKALMOHHbIE TEXHOMorm (Tabn. 5.1).

Tabnuua 5.1
JeAatenbHoCTb MHdopmaLnoHHO-KOMMYHUKaLMOHHbIE TEXHONOI NN
VHhopmmpoBaHme MopTtan HI'TY
KoHcynbTnpoBaHue e-mail
KoHTpo/nb Cpefia 3N1eKTPOHHOro 0byyeHus HI'TY
Pa3meLLeHne yuebHbIX Mopran HITY
marepuanos

6. MpaBunna aTTecTaunm oby4varoLmMxcs no y4ebHom gucumnanHe

[ns atTecTaymm obyyarowmxca no AUCUMNINHE UCNosb3yeTcs 6abHO-PeNTUHIOBas cUcTeMa
(BPC), no3sonstowas BbICTaBSATb OLEHKW MO TPaaULMOHHON LWKane 1 15-ypoBHeBoi ECTS.
KpaTkas nHopmaums o bPC npusegeHa B Tabn. 6.1.

Tabnuua 6.1
MWUH. .
OueHnBaeMble BUAbI JeATENbHOCTN 00yYatoLLMXCS 6amn MaKkcrMarnbHbI 6an

Cemectp: 1
Jlexyus: 10 20
Ipaxmuuecrue 3anamus; 10 20
PI'3: 10 20
KoHTponmpytowme matepmasbl npuBoasaTes B "ViBnesa A. M. [0TOBMMCS K KOHTPO/bHOW paboTe : yue6Hoe nocobue / A. M. Menesa, /1. B. KoBanesckas, . [l. YepHbiX ;
HoBocm6. roc. TexH. YH-T. - HoBocunbupcek, 2015. - 172 c.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib _id=vtls000223023"
Oxzamen: 20 | 40

KoHTponmpytoume matepmabl (CNMCOK BONPOCOB) NMpUBOAATCA B "VBneBa A. M. JInHeliHas anrebpa. AHamMTyeckas reomeTpus : yue6Hoe nocobue 4is 1 Kypca Bcex
(hakynbTeToB 1 hopm 06ydenus / A. M. Venesa, M. WN. Mpunyukas, W. . YepHbix ; HOBOCK6. roc. TexH. yH-T. - HoBocubupcek, 2009. - 149, [1] . : un., Tabn."

B Tabnuue 6.2 npenctasieHO COOTBETCTBYE POPM KOHTPO/IA 3asB/IiEMbIM TPebOBaHUAM K
pesynbTaTamM 0CBOEHWS AUCLUMIVHBI.

Tabnunua 6.2
Kogbl Dopmbl
KOMMETEH KOHTpPONA
< PesynbTaTbl 00y4YeHUs P
umnn 3awmTa 3
®roc LT | swsawen
OlK.1 | 310. 3HaTb YHMBEPCA/IbHOCTb MaTEMATUYECKMX METOZO0B B MO3HAHWMN OKPYXAIOLLEro Mypa +

37. 3HaTb 6a30Bble MONOXEHUS (hyHAAMEHTaNbHBIX Pa3AenoB MaTeMaTVKN B 06bEME,
Heo6X0AMMOM [151 BNlafieHNst MaTeMaTUYecKMM annapaTom s 06paboTKM MHGOpMAaLMK 1 + +
aHa/IM3a flaHHbIX B 06/1aCTy NPOECCHOHANBHOM LESTENbHOCTM

y4. ymMeeT paboTaTb C CUCTEMHbIMU eCTECTBEHHOHAYUHbIMU MOLENSMM 0ObEKTOB
NpoeccMoHaNbHON AeATeNbHOCTU

®OH/, OLIEHOYHbIX CPEACTB MO AMCLIMMIHE NPeACTaBNEH B NpunoXxeHnn Ne 1 K paboyel
rnporpamme.




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.

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 obecrneyeHme

8.1 MeToauyeckoe obecrneyeHme

1. byrpos . C. Beicmas maremaruka. [B 3 1.]. T. 1 : [yueOuuk mist By30B Mo
UHXeHepHO-TexHnueckuM crenunansHoctsM| / 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.

4, Usnesa A. M. I'oToBUMCSI K KOHTPOJIBHOH pabote : yueOHoe nocobue / A. M. Usnega, JI. B.
Kosanesckas, 1. [[. Yepubix ; HoBocub. roc. TexH. yH-T. - HoBocubupck, 2015. - 172 c.. - Pexum
noctymna: http://elibrary.nstu.ru/source?bib_1d=vtls000223023

8.2 CreunasmsnpoBaHHOe NporpammHoe obecreyeHme
1 Windows
2 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

Tabauma

DopmupyeMble
KOMIIETeHIIUH

IMoka3zarean
copmupoBaHHOCTH
KOMIIeTeH U
(3HaHMsA, yMeHUsl,
HaBBIKH)

Tembl

Tanel ONEHKH KOMIIETEeHINI

Meponpusitust
TEKYILero
KOHTPOJISI

(kypcoBoii mpoexT,
PI'3(P) u np.)

IIpomexyTouHas
aTTecTanus (3K3aMeH,
3a4er)

OIIK.1 coco6HOCTB
HCITOJIB30BATh
OCHOBHBIE
3aKOHOMEPHOCTH,
JIEHCTBYIOILKE B
mporiecce
M3TOTOBJIEHUS
MAaIIMHOCTPOUTEIBH
BIX M3JCITUN
TpebyeMoro
KauyecTBa, 3aJJaHHOTO
KOJIMYECTRA MPH
HAaUMEHBIIINX
3arparax
00IIIECTBEHHOTO
Tpyaa

37. 3HaTh OA30BBIE
ITOJIOKEHUS
(byHIaMEHTATbHBIX
paszenos
MAaTeMAaTHKU B
o0BeEME,
HEOOXOIUMOM JIJIs
BIIaJICHHUS
MaTeMaTHYECKAM
anmapaToMm Jyist
00paboTKH
nHdopmanuu u
aHaJIU3a JAHHBIX B
obnactu
npodeccHoHANbHON
IEATEILHOCTH

1.1. Marpuusl. Oniepanuu HaJ
Matpuiamu. OnpenenuTemb
MaTpHIIBI ¥ €T0 CBONCTBA.
Obparnas marpuna. [Toctpoe-
HHUE 00paTHOH MaTpuIlel. 1.2.
JluneiiHas HE3aBUCUMOCTh
CTPOK ¥ CTOJIOLIOB MaTPHIIBL.
Panr matpunsl. HeusmeHHoCTh
paHra npu 31eMeHTapHbIX
peoOpa3oBaHUSIX MaTPHUIIBL.
Panr cryneHuaToil MaTpuiibl.
Brruncnenue paHra MaTpUIlBI C
noMonipio anropurma ["aycca.
Teopema o0 6a3uCHOM MHHOpE.
1.3. Cuctembl JIMHEHHBIX
ypaBHeHH1. OCHOBHbBIE IOHATHS
U onpeaeneHusl. MaTpuuHbIi
croco0 pemenust. PopMyIibl
Kpamepa. Meton 'aycca.
COBMECTHOCTB CHCTEMBI
JIMHEHHBIX ajdredpanyecKux
ypaBHEHHH (Teopema
Kponekepa-Kanenmm).

PI'3, pa3nensr 1-6

DK3aMeH, BOIPOCH 1-
20

OIIK.1

310. 3HaTH
YHHUBEPCATbHOCTh
MaTeMaTHYECKUX
METO0OB B [TIO3HAHUU
OKPYXKAaIOIIEero Mupa

1.1. Matpunsl. Oneparuu Haj
Marpuiamu. OnpenenuTesb
MaTpHIIBl ¥ €r0 CBONCTBA.
Obparnas marpuna. [Toctpoe-
HHUE 00paTHOW MaTpuIpl. 1.2.
Jluneiinast HE3aBUCUMOCTh
CTPOK ¥ CTOJIOIIOB MaTPHIIBI.
Panr matpunesl. HensmeHnHocts
paHra npu 3J1eMeHTapHBIX
peoOpa3oBaHUsIX MATPHIIEL.
Panr cryneHuaTtoil MaTpuibl.
Brruncnenue paara MaTpHILBI C
noMonibio aaroputma ["aycca.
Teopema o 6a3uCHOM MHHOpE.
1.3. Cucremsl THHEHHBIX
ypaBHeHHHA. OCHOBHBIE TOHATUS
U onpeaeneHus. MaTpuuHslit
croco0 pemmenns. PopmyIbt
Kpamepa. Meton 'aycca.
COBMECTHOCTB CHCTEMBI
JIMHEHHBIX anre0panyecKux
ypaBHEHUH (Teopema
Kponekepa-Kanemmm).

Dk3aMeH, Bonpock! 21-
30

OIIK.1

y4. ymeet paboTarth ¢
CHUCTEMHBIMHU
€CTECTBEHHOHAYYHbI
MU MOJIEIISIMU
00BEKTOB
po(heCCHOHATBHOM

1.1. Matpuiis! u onpeaeauTemny.
1.2. Cucrembl THHEHHBIX
ypaBHe-HUH. 1.1. MaTpuIs.
Omnepanuu HaJl MATPHLIAMH.
Onpepenurenab MATPUIBI U €rO
cBoricra. OOparHas MaTpuIa.

PI'3, pasgensr 7-13

Dk3aMeH, BOpoch! 31-
48




JACATCIIBHOCTH

[MocTpoe-Hue obpaTHOM
marpunbl. 1.2. JInnerinas
HE3aBHCUMOCTh CTPOK U
CTONOIOB MaTpuIlbl. Panr
Matpuisl. Hem3MeHHOCTh paHTra
TIPU 3JIEMEHTapHBIX
peoOpa3oBaHUSIX MaTPHIIBL.
Panr crynenuaToil MaTpuub.
Brruncnenue panra MaTpuIlsl ¢
noMouibIo anroputma I'aycca.
Teopema o 6a3uCHOM MHHOpE.
1.3. Cucrtembl TMHEWHBIX
ypaBHeHIH. OCHOBHBIE MOHATHS
U onpeaeneHus. MaTpuuHbIi
crnoco0 pemreHust. GopMyITbl
Kpawmepa. Meton I'aycca.
COBMECTHOCTD CHCTEMBI
JIMHEHHBIX anre0pandecKux
ypaBHEHUH (Teopema
Kponekepa-Kanemm).  2.1.
Bexkrtopsl. JIuneliHble onepauuu
HaJl BEKTOPaMH U UX CBOMCTBA.
ITonsTne nuHeHOrO
npoctpaHcTBa. JInHelHas
3aBUCHMOCTb U JIMHEIHASA
HE3aBHCHUMOCTh BEKTOpOB. baznc
1 pa3MEpHOCTh JIMHEHHOTO
npocrpaHcTBa. CHCTEMBI
koopauHaT. KoopanHate!
BekTOpa. JInHeliHble onepauuu
HaJ| BEKTOpaMU B KOOPAHHATHOMI
¢dopme. 2.2. CkansspHoe
HPOU3BEIEHIE BEKTOPOB.
CBoiicTBa CKaIIPHOTO
npou3sBelieHus. BelpaxeHnue
CKaJISIPHOTO NTPOM3BEICHNUS
Yyepe3 KOOPIMHATHI BEKTOPOB B
OPTOHOPMHPOBAHHOM Oa3zuce.
[nuna Bektopa. Yroa Mexay
BEKTOpaMH. Y CIIOBHE
OPTOTOHAILHOCTH BEKTOPOB.
Harmpasisitormye KOCUHYChbI
BekTopa. [Ipoekrust BekTopa,
CBOMCTBa npoekuuii. 2.3.
BexTopHOe npou3BeieHIe U eTo
cBoiicTBa. BelpakeHue
BEKTOPHOI'O IIPOU3BEIEHHUS
yepe3 KOOPIUHAThl BEKTOPOB B
OPTOHOPMHPOBAHHOM 0a3zuce.
[Tnomans napamieno-rpaMma u
TPeyrojbHHUKA. Y CIIOBHE
KOJIJIMHEaPHOCTU BEK-TOPOB.
2.1. JIunelinble onepauy HaJ
BEKTOpaMH U MX CBOHCTBa. 2.2.
CkamsipHO€, BEKTOPHOE U
CMeIIaHHOE ITPOU3BEACHNUS
BeKkTOpoB.  2.3. Paznoxxenue
BekTopa 1o O6asucy. 3.1.
[onsiTre 06 ypaBHEHUSX JIMHUN
U 1oBepxHocTe. Anreo-
panuecKkue IMHUU U
nosepxHoctu. [1nockocTs B mpo-
cTpaHcTBe. BekTopHoe, obee,
HOPMaJIbHOE YPaBHEHUS
IIOCKOCTH. B3anMHoe
pacroyoX)eHue MmIocKocTel. 3.2.
IIpsmas B IIOCKOCTH U B
TpocTpaHcTBe. BekTopHoe




ypaBHEHHE, TapaMETPUIECKUE U
KaHOHHYECKHE YPaBHECHUS
npsMbIX. B3aumuoe
PACIONIOKEHNE MPSIMBIX,
MPSIMBIX U MIJIOCKOCTEH.
Paccrosnue ot TOUku 10
MIPsIMOI1 Ha MJIOCKOCTHU U JI0
IUIOCKOCTH B NMPOCTpaHCTBE. 3.3.
Kpussie BTOporo nopsiaxa.
Kanonnyeckue ypaBHEHUS U
OCHOBHBIE CBOMCTBA. Y paBHEHUS
KPHBBIX 2-TO MOPsi/IKa B
MOJIAPHBIX KoopAuHaTax. 3.1.
[onsarue 06 ypaBHEHHUSAX JTMHAN
1 TIOBEPXHOCTEH. Anre6-
pandecKue JNHUN U
noBepxHocTH. I1nockocTs B mpo-
ctpaHcTBe. BekTopHoe, obmiee,
HOpMaJIbHOE YpaBHEHUS
IJI0CKOCTU. B3anMHOe
pacrnosyioKeHue MIOCKOoCTeH. 3.2.
IIpsimMast B IUIOCKOCTH U B
npocTpancTse. BekTtopHoe
yYpaBHEHHE, TApaMETPUICCKUE U
KaHOHMYECKHE YPaBHCHUS
npsAMBIX. B3anmHoE
PpAacIoI0KeHHE MPSIMBIX,
TIPSMBIX ¥ TUIOCKOCTEH.
PaccrosHue ot Touku 10
NIPSIMOM Ha IUIOCKOCTH U 10
IJIOCKOCTH B IPOCTPAHCTRBeE. 3.3.
Kpussie BTOpOro nopsaka.
Kanonnyeckue ypaBHEHUS U
OCHOBHbBIE CBOMCTBA. Y paBHEHUS
KPHUBBIX 2-TO MOPAIKa B
MOJIAPHBIX KOOpAUHATax. 3.4.
IToBepxHOCTH BTOPOTO MOPSIIKA.
Kanonnyeckne ypaBHEHUs 1
OCHOBHBIE CBOMCTBa. MeTon
ceueHuid. [loBepxHoctu
BpamieHust. Linnnaapudeckne
no-sepxHoctu. Konyc. 4.1.
JIuneiinsiil oneparop. MaTtpuna
JUHEHHOTO PeoOpPa30BaHUS.
M3MeHeHne MaTpuLbl
JUHEHHOTO TpeoOpa3oBaHU
Ipu 3aMeHe 6asuca.
CoOcTBeHHBIE UnCha U
COOCTBEHHBIE BEKTOPHI
JIMHEIHOTO TpeoOpa3oBaHusl.
Martpuna 1MHeNRHOro
npeoOpa3oBaHus B Oasuce 13
COOCTBEHHBIX BEKTOPOB.
Omnepatop mpoCToil CTPYKTYPHI.
Yca0Bus IPOCTO CTPYKTYPBI
omneparopa. 4.2 JInHeHHBIN
OTIepaTop B €BKIINAOBOM
MIPOCTPAHCTBE.
CamoconpsKeHHBII onepaTop.
CaolicTBa COOCTBEHHBIX YUCEI U
COOCTBEHHBIX BEKTOPOB
CaMOCOIIPSKEHHOTO OIepaTopa.
[TpuBenenne MaTpuLb!
CaMOCOTIPSKEHHOTO OTIepaTopa
K TMaroHaJbHOMY BHIy. 4.3
KBanpaTuanbie GoOpMBI.
Marpuunas 3anuce. zmenenue
MaTpHIB!I KBaAPATHIHOH POpMBI




Ipu 3aMeHe 6asuca.
Knaccudukanms kBaxpaTHIHBIX
¢dhopwm. [TpuBenenune
KBaIpaTUIHOH (POPMBI K
KaHOHHYECKOMY BHIY.
Kpurepwnii Cuibpectpa. 3akoH
uHeprun. [Ipasuno Jlexapra. 4.4
IIpuBenenue ypaBHeHU
KPHBBIX M IOBEPXHOCTEH
BTOPOTO IMOPSIIKa K
KaHOHMYECKOMY BH/Y HA OCHOBE
TEOPUH KBAJPATUYHBIX QOPM.

2. MeToauKa OlleHKH 3TaloB (l)OpMI/IPOBaHI/IH KOMIIeTEHIINI B PaMKax IUCHUIIJIHHDBI.

[TpomexxyTouHas aTTecTanus Mo JMCHMUIJIMHE TPoBoauTCs B 1 cemecTpe - B (hopMe 3K3aMeHa, KOTOPbIi
HampaBJieH Ha olleHKY copmupoBanHocTr kommereHImit OTIK. 1.

Kpome Toro, chopMupoBaHHOCTH KOMIETESHIIUH MTPOBEPSETCS TP MPOBEICHUN MEPOTPHITUN TEKYILIEro
KOHTPOJISl, yKa3aHHbIX B TaOnuie pazjena 1.

B 1 cemectpe 00s3aTelbHBIM 3TAallOM TEKYIICH aTTECTAIlMM SBISETCS PacdeTHO-TpadUvecKoe 3a/aHue
(paborta) (PI'3(P)). TpeboBanus k BoimonHenuto PI'3(P), cocraB u mpaBumiia oleHku chopMyITupOBaHbI B
nacnopte PI'3(P).

OO0u1me npaBuiia BEICTABJICHUS OLIGHKU 110 AUCLUILIMHE ONPEAEIA0TCs OaliIbHO-PEUTHHTOBON CUCTEMOM,
IIPUBEIEHHON B paboyeil nporpamMme yueOHOM TUCIIUILINHBI.

Ha ocHOBaHuM mpHUBENEHHBIX Jajiee KPUTEPUEB MOXKHO CJieNaTh OOIUI BBIBOA O C(HOPMUPOBAHHOCTU
xomnereHuu OIIK.1, 3a koTopble OTBEUaeT TUCIUIUIMHA, HA PA3HBIX YPOBHSIX.

O0mas xapakTepucTHKA YPOBHEH 0CBOCHHUSI KOMIIETCHIHIA.

Hu:ke moporoBoro. YpoBeHb BBINOJHEHHS PabOT HE OTBEYaeT OOJIBIIMHCTBY OCHOBHBIX TpeOOBaHUA,
TEOPETUYECKOE COJIEPKAHNE Kypca OCBOCHO YaCTHYHO, IIPOOENbl MOI'YT HOCUTbH CYILIECTBEHHBIH Xapakrep,
HE00X0/IMMbIE IPAKTUYECKHE HABBIKU Pa0OThI C OCBOCHHBIM MaTepranioM CpOPMHUPOBAHBI HE 1I0CTATOYHO,
OOJBIIMHCTBO NPEIYCMOTPEHHBIX MPOrpaMMON 0OydeHHUs y4yeOHbIX 3aJaHMi HE BBINOJHEHbBI WIN
BBITIOJIHEHBI C CYIIECTBEHHBIMU OLIUOKaMHU.

IloporoBblii. YpoBeHb BBIIOJHEHUS pPAa0OT OTBeYaeT OOJBIIMHCTBY OCHOBHBIX TpeOOBaHUiA,
TEOPETHUYECKOE COZIEPKAHNE Kypca OCBOEHO YaCTUYHO, HO IPOOEIbl HE HOCAT CYIECTBEHHOI'O Xapakrepa,
HEOOXO/MMBbIE MPAKTHYECKUE HAaBBIKA PabOThI C OCBOEHHBIM MaTepHaloOM B OCHOBHOM C(HOPMHPOBaHBHI,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MpOrpaMMoil 00ydeHus y4eOHBIX 3a/laHuil BBIMOJIHEHO, HEKOTOpbIE
BU/JIbI 3aJTaHUH BBIITOJIHEHBI C OIIMOKaAMHU.

Ba3zoBblii. YpoBeHb BBINOJHEHHS pabOT OTBEYAeT BCEM OCHOBHBIM TpEOOBaHUSM, TEOPETHUECKOE
coJiep’kaHHe Kypca OCBOEHO IOJHOCTHbIO, 0e3 MpoOesnoB, HEKOTOphIE MPAKTUUYECKHUE HABBIKM PabOThI C
OCBOEHHBIM MaTepuanoM c(HOopMUpPOBaHbl HEOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrpaMMoi 00yueHUs
yueOHbIEe 3aJJaHUs BBIIIOJIHEHBI, KAYECTBO BBIMOJIHEHHUS] HU OJHOTO M3 HUX HE OLEHEHO MUHUMAaJIbHBIM
YHCIIOM 0aJIOB, HEKOTOPBIE U3 BHIMOJIHEHHBIX 3aJaHUH, BO3MOXKHO, COJIEpKAT OIINOKH.

IIpoaBuHYTHIA. YPOBEHH BHITIOTHEHHS PabOT OTBEYAET BCeM TPEOOBAaHUSM, TEOPETHUECKOE COMNEPIKaHUE
Kypca OCBOEHO TOJTHOCTBIO, 6€3 Mpo0eIoB, HEOOXOIUMbIE TTPAKTUYECKUE HABBIKM PAOOTHI C OCBOCHHBIM
MaTepuasioM CcGOPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE MPOTpaMMON OOydeHHs ydeOHBbIC 3aJTaHus
BBINTOJIHEHBI, KAYECTBO MX BBIITOJIHEHHSI OIICHEHO YHCIIOM OaJIOB, OJM3KUM K MaKCHMAaJIbHOMY.



,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,



