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Bcero 3a4eTHbIX efuHUL
(KpeguToB)

Bcero yacos
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Bcero 3aHSATUI B KOHTAKTHOM
thopme, yac.

86

Jekuymu, yac.

36

MpakTnyeckune 3aHATUA, Yac.

36

Na6opaTopHble 3aHATWS, Yac.

13 HVX B aKTVBHOIA 1
VHTEPaKTMBHOM (hopme, Yac.

18

ATTECTaUMA, yac.

KoHcynbTaumm, vac.

12

10

CamocTonaTencHas pa60Ta, 4ac.

58

11

Bwugbl camocTosTeNbHOI paboThl
(KypcoBoi1 NpoeKT, KypcoBast
paboTa, PI'3, nogrotoBka K
KOHTPO/bHOW paboTe)

PI'3
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1. BHelUHwWe TpeboBaHuSA

Tabnuua 1.1

Komnemenuyuna @IroC: OIIK.1 cnnocoGHOCTH NPEACTABIATH aIeKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHUIA
HAYTHYI0 KAPTHHY MHPA HA 0CHOBE 3HAHNISI OCHOBHBIX IOJI0/KeHMIl, 3aK0HOB W METO0B €CTECTBEHHBIX HAYK H

MATEMATHKHU] ¢ Uacmu cwedy:omuxpeqmt;mamos oéyuemm:

38. 3HaTb 6a30Bble MONOXKEHWS (hyHAAMEHTANIbHBIX Pa3Ae/ioB MaTeMaTKM B 06beMe, HEO6XOAMMOM Ans
BNafeHNs MaTeMaTU4eCKMM annapaToM s 06paboTKm MHAOopMaLIMKM U aHann3a JaHHbIX B 061acTy

NpoeccUoHaIbHOW AeaTeNbHOCTU

39. 3HaTb YHMBEPCA/ILHOCTb MATEMATUYECKUX METO/O0B B MO3HAHWM OKPY)KAIOLLETo MUpa

yll. YMETb MPUMEHATb OCHOBHbIE METOAblI MAaTEMAaTUYECKOT O armnapara B MaTeMaTU4eCKMX MOAENAX 00bEKTOB

1 MpOLIeccoB

Komnemenyus @I0C: OIIK.2 cnioco0HOCTD BBISIBIATH €CTECTBEHHOHAYTHYIO CYIITHOCTH IIPodJaeM,
BO3HAKAIOIIAX B X0/1¢ NpodeccnonaIbHoll 1esITe TbHOCTH, PABICKATH /LIS HX PelI¢HHS COOTBeTCTBYIONINIA
(pm3uKo-MaTeMaTHUeCKAT ANMNAPAT; ¢ HacHU CLeOyIOMUX PEe3YIbIMAmos 00yueHus:

y4. yMeeT pa6OTaTb C CUICTEMHbIMU ECTECTBEHHOHAYYHbIMWN MOAENAMN 00BEKTOB I'IpO[*)ECCI/IOHaJ'IbHOI\/JI

[eATeNbHOCTU

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

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

JnHeiiHas anrebpa

OrlMK.1.38 3HaTb 6a30Bble MNOMOXKEHNA PYHAAMEHTA/IbHbIX Pa3fesioB MaTteMaTUKN B 00bEME,
HeobX04AMMOM A1 BNafeHNsA MaTeMaTUYeCKUM annaparomM A1 06paboTKu nHpopmawmm n

aHa/In3a JaHHbIX B obnactu I'IpO(t)eCCI/IOHaJ'IbHOVI [EATEJIbBHOCTU

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

Nekuymn,; MNpakTnyeckme 3aHATUA

OlMK.2.y4 ymeeT paboTaTb C CUCTEMHbIMU CTECTBEHHOHAYUYHbIMW MOE/ISIMU 06bEKTOB

NPOgecCUOHAIbHOM AeATENbHOCTU

2 BBIIHACTSITH CKaJBIPHBIC, BEKTOPHBIC M CMEIIaHHBIC IIPOU3BCICHMST JIJIST
HaXOXKICHUA YITIOB MEK Y BEKTOpPaMU, ].'I.HO]I[EII[Cﬁ, O6’BGMOB, pa60T51 U MO-MECHTa
CHII

Nekumu; MNpakTUYecKme 3aHATUS;
CamocTonaTefibHasa paboTa

3.AccmefoBaTh U pemraTh CHCTEME] ITHEHHEIX alreOpandeckuX ypaBHEHMI
Me-Tosamu Kpamepa, o6parnolt MmaTpuis! u ['aycca;

Nekumu; MNpakTUYecKme 3aHATUS;
CamocTosTenbHas paboTa

4.COCTaBRIIATH YpaBHCHU TECOMETPHICCKHUX OG’beKTOB',

Nekumn; MNpakTUYecKme 3aHATUS;
CamocToaTenibHas paboTa

OlNK.1.yll ymeTb NPMMEHATbL OCHOBHbIE METO/bl MaTEMATMYEeCKOro anmnapara B

MaTeEMaTUYECKNX MOAENAX 00BLEKTOB U MNpoLEeCccoB

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

Nekumu; MNpakTUYecKme 3aHATUS;
CamocTosTenbHas paboTa

OrlMK.1.39 3HaTb YHMBEPCa/IbHOCTb MaTeMaTUYECKUX METOZO0B B MO3HaHUN OKPYXXatoLLEro

Mupa

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

Nekumu; MNpakTUYecKme 3aHATUS;
CamocToaTensHasi pabota

OlNK.1.yll ymeTb NPUMEHATbL OCHOBHbIE METO/bl MaTEMATUYECKOro annapara B

MaTeMaTUYECKUX MOJENSIX 06LEKTOB 1 NMPOLIECCOB

7.cocTaBIITh MaTPHILY TUHEHHOrO ollepaTopa B JaHHOM Oasuce;

Jlekunu; MNpakTnyeckme saHATUA

8.HaxoauTH COOCTBEHHEIE BEKTOPHI TMHEHHOTO oIepaTopa;

JNekuwnu; TpakTnyeckme 3aHATUS;
CamocToaTenbHast paboTta

OlNK.2.y4 ymeeT paboTaTb C CUCTEMHbIMU ECTECTBEHHOHAYYHbIMW MOJENAMU 00 BEKTOB

NPoheccCNOHaNIbHOM feATeNbHOCTU




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

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

CHUCTEM H IIPOIECCOB B €CTECTBOZHAHUN U TEXHUKE,

JNekuwnu; TpakTnyeckune 3aHATUS;
CamocTosTenbHas paboTa

OrK.1.y1ll ymeTb NPUMEHATbL OCHOBHbIe METOAbI MaTeEMATMYECKOro annapara B

MaTeMaTUUYECKUX MOJIeNsIX 06 EKTOB M NPOLIECCOB

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 AUCUMNINHbI

Tabnuua 3.1
CcCbINKM Ha
Tembl NeKunin AKTUBHBIE | {10y, pesynbTaThbl YyebHada gesaTeNlbHOCTb
hopMbl, Yac.
06y4eHus
Cemectp: 1
AnpakTnyeckas eguHuua: Beicwasn anrebpa
1. 1.1. Matpuupl. Onepauun Hag
marpuuamn. Onpegenutens
MaTpuLLbl 1 ero CBOMCTBA.
ObpatHasa matpuua. MocTtpoe-Hue
06paTHOW MaTpuLbl.
1.2. JInHeliHas HE3aBUCMMOCTb
CTPOK ¥ CTONOL0B MaTpuLbl. PaHr
MaTpuLbl. HeM3MeHHOCTb paHra
NPV 3/1IeMEHTaPHbIX
npeobpa3oBaHMAX MaTPULLbl. PaHr
CTYMeH4YaTon MaTpuLpbl.
BbluncneHve paHra MatpuLbl ¢ 2 12 1,3,6

nomoLLblo anropuTMa raycca.
Teopema 0 6a3MCHOM MUHOpE.

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




2. 2.1. BekTopbl. JInHelHbIe
orepawun Haf BEKTOpaMu 1 nx
cBoiicTBa. MoHATNE NMHENHOTO
npocTpaHcTBa. JInHeliHas
3aBMCMMOCTb W NINHENHas
He3aBMCUMOCTb BEKTOPOB. basuc u
pa3mMepHOCTb JINHEAHOIO
npocTpaHcTBa. Cuctembl
KoopauHat. KoopavHaTtbl BEKTOpa.
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.
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

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.
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

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 A. C. Bobicwwas matematuka. [B 3 1.]. T. 1 : [y4ebHuK ans
BY30B N0 UHXXEHEPHO-TeXHNYeCKUM crieumansHocTam] / A. C. byrpos, C. M. Hukonbckuii. - M., 2008. - 284
C. : Un.

2 |I'I0,u,r0TOBKa K 3aHATUAM |4, 56 |26 |4

: beknemuwes . B. Kypc aHaMTUYECKO reOMETPUN W IMHEHON anrebpsbl : y4ebHMK ans By3os / . B.
beknemuwes. - M., 2008. - 307, [1] c. byrpos #A. C. Bbicwias matemaTuka. [B 3 1.]. T. 1 : [y4ebHUMK ans
BY30B M0 MHXEHEPHO-TeXHWYeckuM cneupanbHocTaM] / A. C. byrpos, C. M. Hukonsckuid. - M., 2008. - 284
C.: WU.

3 |ﬂ,ononHMTeanaﬂ ydyebHas feATeNbHOCTb |3, 4,5 |2 |O




. beknemuwwes . B. Kypc aHanUTUYeCKOIR reOMETpUMN 1 INHENHON anrebpbl : y4ebHUK ans By3os / [. B.
Beknemuwes. - M., 2008. - 307, [1] c. KpacHoB M. J1. BeKTOpHbIli aHanu3. 3agayun u npumepsbl ¢
noapo6HbIMK peLeHnsamMu : y4ebHoe nocobue ans BTy3os / M. J1. KpacHos, A. W. Kucenes, I'. U.
MakapeHko. - M., 2002. - 140 c. : nn.

4 |I‘Io,u,r0TOBKaKaTTeCTau,vm 10,2,3,4,8,9 |0 |4

, NoApo6Has NH(opMaums npmeegeHa B NpunoxkeHun Ne2 : KpacHoB M. J1. BeKTOPHbIA aHanu3. 3agaym v
npyvMepbl ¢ NOAPOOHBLIMK peLLeHnaMY : yuebHoe nocobue ans BTy308 / M. J1. KpacHos, A. UI. Kucenes, T.
M. MakapeHko. - M., 2002. - 140 c. : un. C60pHUK 3a4ad no maTemaTuKe ans BTy3oB. B 4 1. 4. 1:
[yuebHOe nocobue ans BTy308] / A. B. Edmmos, A. ®. KapakynuH, . b. Koxyxos 1 ap. ; nog o6, pea. A.
B. Edumosa, A. C. MNocnenosa. - M., 2003. - 288 c. : un. byrpos A. C. Beiclwas matematuka. [B31.]. T. 1:
[y4e6HUK ans By30B NO MHXXEHEPHO-TEXHUYECKMM crieynanbHocTam] / A. C. byrpos, C. M. HUKONbCKWIA. -
M., 2008. - 284 c. : un.

5. TexHonorus obyyeHus

[ns opraHnsaumm 1 KOHTPOA CaMOCTOATE/IbHOM paboTbl 00yYaroLMXCS, a TaKKe NPOBeAeHNs
KOHCYNbTaUuiA NPUMEHSIOTCA MHPOPMaLMOHHO-KOMMYHUKALMOHHbIE TeXHOorMm (Tabn. 5.1).

Tabnmua 5.1
JeAaTenbHOCTb VHhopMaLnoHHO-KOMMYHUKALMOHHbIE TEXHO/IOM U
HhopmmpoBaHue MopTan HI'TY
Pa3meLLeHmne yuebHbIX Mopran HITY
mMaTepuanos

6. MpaBuna aTTecTaumm 06ydatoLLMXCs Mo yuebHoO ANCLUNINHE

[ns atTecTaymm obyyaroLmxca no ANCUMNINHE NCnonb3yeTcs 6anbHO-penTUHIOBas cUcTeMa
(BPC), no3BonstoLLas BbICTaBNATb OLIEHKM MO TPaAULIMOHHON LKane n 15-ypoBHeBoli ECTS.
KpaTkas nHopmaums o bPC npuseseHa B Tabn. 6.1.

Tabnunua 6.1
MuH. .
OueHvBaeMble BUAbI JeATE/IbHOCTU 06yYatoLmxcs 6ann MakcuMasbHbIN 6ann
Cemectp: 1
Jexkyus: 10 20
IIpaxmuueckue 3anHamus; 10 20
PI'3: 6 20

KoHTponmpytowme MaTepuansl NpuBoAaTcs B “KpacHos M. J1. BeKTOpHbIV aHanus. 3agayuv 1 npumepsb! ¢ NOAPOGHLIMY PeLLeHNAMY : yuebHoe nocobue An1s BTy30B / M.
J1. KpacHoB, A. . Kucenes, I'. I. MakapeHko. - M., 2002. - 140 c. : un."

OK3amen:

11 | 40

KoHTponupytoLye MaTepuansbl (CIMCOK BOMPOCOB) NPUBOASTCS B "CGOPHUK 3a4ay Mo MaTemaTuke /15 BTy30B. B 4 T.. Y. 1 : [yueGHoe noco6ue ans BTy3os] / A. B.
E¢mmoB, A. ®. KapakynvH, W. B. Koxyxos 1 ap. ; nog o6ui. pea. A. B. Edmmosa, A. C. Mocnenosa. - M., 2003. - 288 ¢. : un."

B Tabnuue 6.2 npecTaBneHO COOTBETCTBIE POPM KOHTPO/SA 3asBNsieMbIM TPEGOBaHMAM K
pe3ynbTaTaM OCBOEHUS AUCLMUMNIINHBI.

Tabnunua 6.2
Kogpl Ddopmbl
KOMMeTeH KOHTpONS
~ PesynbTaTbl 00yyeHUA
L 3awmTa 3
oroc Prg | |2caven

38. 3HaTb 6a30Bble MONOXKEHWS (hyHAAMEHTANbHBIX Pa3AeNoB MaTeEMaTUKN B 06beMe,
OlK.1 |Heo6xoaMmMoMm L4151 BNajeHNs MaTeMaTyecKM annapaTom Ans o6paboTku nHgpopmalum v + +
aHanm3a AaHHbIX B 0611acTh NPOMECCUOHANBLHON AeATENBHOCTH




39. 3HaTb YHMBEPCA/IbHOCTb MaTeMaTUyeCKX METOA0B B MO3HAHUN OKPYXXatoLLero mypa +

y11. yMeTb NPUMEHSITb OCHOBHbIE METO/bI MAaTEMATMYECKOrO annapaTa B MaTeMaTUUeCcKMX
MOAENsIX 06bEKTOB U MPOLIECCOB

y4. YMeEeT pa60TaTb C CUCTEMHbIMU €CTECTBEHHOHAYYHbIMWN MOAENAMN 00bEKTOB

OnK.2 NpPOoeccUOHaNbHON AesTeNbHOCTH

®OH[] OLIEHOYHBIX CPEACTB MO AVUCLMN/IMHE NPeACTaBNeH B NPUIoXeHUn Ne 1 K paboueit
nporpamMme.

7. lutepatypa

OcHoBHas nMTepaTypa

1. Usnesa A. M. OcHOBBI anreOpbl U aHAJTUTUUECKOM reoMeTpuH | [yueOnuk| / A. M. UBnesa, A. T
IMunyc, A.B. Uexonanckux ; HoBocub6. roc. texH. yH-T. - HoBocuGupck, 2006. - 268, [1] ¢. : un.

2. UeneBa A. M. 'oToBHMCS K KOHTPOJIEHOM padore : yueObHOe mocobue / A. M. Henesa, JI. B.
Koranesckas, W. JI. Uepubix ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2010. - 172 ¢. : un.
[lononHnTeNnbHas nuTepaTypa

1. Kpacuos M. JI. BextopHslii aHanu3. 3amauu U MPpUMEpPHI ¢ TTIOAPOOHBIMH PelIeHUsIMH . yueOHOe
niocobue st BTy30B / M. JI. Kpacuos, A. M. Kucenes, I'. 1. Makapenko. - M., 2002. - 140 ¢. : u.

2. COopHuk 3amay o maremartuke st BTy30B. B 4 1.. U. 1 : [yueOHoe mocobue ans BTy30B] / A. B.
E¢umos, A. ®. Kapakymuu, M. b. Koxxyxos u ap. ; mox o6ur. pen. A. B. Epumosa, A. C.
TTocmrenosa. - M., 2003. - 288 ¢. : ni.

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 obecredeHue

8.1 MeTopauyeckoe obecreveHme
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. Usnea A. M. Jluneiinas anreOpa. AHamuTHYecKas reomeTpus | yueObHoe mocobue mis 1 kypca
Bcex (GaxysbpTeToB u Gopm obyuenus / A. M. Usnera, I1. U. Ipunyukas, K. /1. Yepusix ; HoBocu®.
roc. TeXH. yH-T. - HoBocubupck, 2009. - 149, [1] ¢. : w1, Tabmn.
4. Usnesa A. M. I'oToBHMCSI K KOHTPOJILHOM padoTe : yueOHOe mocodue / A. M. Usnesa, JI. B.
Kosanegrckas, U. /1. Yepnsix ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2015. - 172 c.. - Pexum
noctymna: http://elibrary.nstu.ru/source?bib_1d=vtls000223023

8.2 CreunannanpoBaHHOe NporpammHoe obecrneyeHme

1 Microsoft Windows
2 Microsoft Office



9. MaTepunasibHO-TEXHUYECKOE obecneyeHue
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Ne

HaunmeHoBaHue

Ha3HaueHue

1
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ANS YNPaBieHNs)
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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 crrocoOHOCTD
MPEICTaBIIAT
a/IeKBaTHYIO
COBPEMCHHOMY
YPOBHIO 3HAHUH
HAYYHYIO KApTHHY
MHpa Ha OCHOBE
3HAaHUSI OCHOBHBIX
MOJI0KEHUM, 3aKOHOB
1 METOJIOB
€CTCCTBCHHBIX HAYK
U MaTeéMaTUuKH

38. 3HaTh 0a30BBIE
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 0OpaTHOU MaTpuIpl. 1.2.
JluneiiHas HE3aBUCUMOCTh
CTPOK ¥ CTOJIOLIOB MaTPHIIBL.
Panr matpunsl. HeusmeHHoCTh
paHra npu 31eMeHTapHbIX
peoOpa3oBaHUSIX MaTPHUIIBL.
Panr cryneHuaToil MaTpuiibl.
Brruncnenue paHra MaTpUIlBI C
nomMonipio 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-Kanemm).

PI'3, pa3nensr 1-4

DK3aMeH, BOIPOCH 1-
11

OIIK.1

39. 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 matpunsl. HensmeHnHocTh
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! 12-
20

OIIK.1

yl1. ymers
MIPUMEHSTH OCHOBHEIE

MCTOObI
MaATEMaTUYCCKOI'o
arrapara B
MATEMaATUYCCKUX

2.1. Bekropsl. JIuneiinsie
OTIepaniyl HaJ BEKTOpaMH U MX
cBoiicTBa. [lonsaTe nuHeHOrO
npoctpaHcTBa. Jluneiinas
3aBHCUMOCTb W JIMHCIHAS
HE3aBUCHMOCTH BEKTOpPOB. bazuc

PI'3, pasgenst 5-10

DK3aMeH, BOIpocCh 21-
34




MOJIETISIX OOBEKTOB U
MPOLIECCOB

U pa3MEepHOCTb JIMHEIHOTO
npoctpancTBa. CHCTEMBI
koopauHat. KoopauHaTsl
BekTopa. JInnelHble onepanuu
HaJl BEKTOPaMH B KOOPIUHATHOH
¢dopme. 2.2. CxansspHOE
MIPOU3BEICHUE BEKTOPOB.
CBoiicTBa CKaJIIPHOTO
npousBeieHus. BripaxkeHue
CKaJIIPHOT'O NPOU3BECHUS
yepe3 KOOPIUHATHI BEKTOPOB B
OPTOHOPMHPOBAHHOM 0azuce.
[nuna Bektopa. Yroa Mexay
BEKTOpaMHu. Y CJIOBHE
OPTOTOHAILHOCTH BEKTOPOB.
Harmpasinsitomne KoCUHYChbI
BekTopa. [Ipoeknus BekTopa,
CBOWCTBA MPOEKITHiL. 2.3.
BexTopHoe npousBeieHIe U ero
cBoOiicTBa. BelpaskeHue
BEKTOPHOI'O TIPOU3BEICHHS
4yepe3 KOOPAUHATEL BEKTOPOB B
OPTOHOPMHPOBAHHOM 0azuce.
[Tnomans nmapamieno-rpaMma 1
TpEyroibHUKA. Y CIIOBHE
KOJUIMHEAPHOCTH BEK-TOPOB.
2.1. JIuneliHble oniepaluy Ha
BEKTOpaMH U UX CBOMCTBa. 2.2.
CkansipHOE, BEKTOPHOE U
CMeIlIaHHOE ITPOU3BECHUS
BeKTOpoB.  2.3. PaznoxeHue
BekTOpa 1o Oasmcy. 3.1.
[Tonarue 06 ypaBHEHHAX JTUHUN
U TTIOBepXHOCTeH. Anre6-
PanvY€CKUC JIMHUU U
noBepxHocTH. [TimockocTs B mpo-
crpaHcTBe. BekropHoe, obmiee,
HOPMaJIbHOE YpaBHEHUS
IuIockocTu. B3anmuoe
pacnojyio’keHue miockoctei. 3.2.
[Ipsmast B IIIOCKOCTH U B
IpocTpaHcTBe. BekTopHoe
YpaBHEHUE, [TApAMETPUYECKUE U
KaHOHUYECKHE YPaBHEHU
npsiMbIX. BzaumHoe
PACIIOJIOXKEHUE ITPAMBIX,
MPSIMBIX M IIOCKOCTEH.
PaccTosiHre OT TOUKH 110
IIPSIMOI Ha MIIOCKOCTH U JI0
IUIOCKOCTH B NMIPOCTpaHCTBE. 3.3.
Kpussle BTOpOro nopsaka.
Kanonndeckue ypaBHeHUS U
OCHOBHbBIE CBOMCTBA. Y paBHEHUS
KPHUBBIX 2-TO TIOPSIIKA B
MOJISIPHBIX KoopauHaTax. 3.1.
[Tonsarue 06 ypaBHEHUAX JTHHHUN
1 TIOBEPXHOCTEH. Anre6-
PanvYCCKUC JIMHUN U
nosepxHoctu. [1nockocTs B mpo-
cTpaHcTBe. BekTopHoe, obiee,
HOpPMAaJIbHOE YPaBHEHUS
miockocTu. B3zaumHuoe
pacnonoxxeHue miockocreil. 3.2.
IIpsmas B IIOCKOCTH U B
npocTpancTse. BekTopHoe
ypaBHEHHE, TapaMETPUIECKUE U
KaHOHHYECKHE YPaBHEHUS
npsiMbIX. B3anmHoe




PacIIoI0KEHHE MPSIMBIX,
TIPSIMBIX U TTIOCKOCTEH.
PaccTositHue oT TOYKH 110
TPSIMOM Ha TJIOCKOCTH H JI0
IUIOCKOCTH B MPOCTpPAHCTBE. 3.3.
Kpussie BTOporo nopsaka.
KaHoHM4eckne ypaBHEHHS U
OCHOBHBIE CBOMCTBA. Y paBHEHUS
KPHBBIX 2-TO IOpsi/IKa B
MOJISIPHBIX KOOpAUHATaX. 3.4.
IToBepxHOCTU BTOPOT0 MOPSIKA.
KaHoHMYeckne ypaBHEHHS U
OCHOBHBIE CBOMCTBa. MeTos
ceueHuil. [loBepxHocTu
BpamieHust. Llnnnaapudeckne
mo-BepxHocTH. Konyc. 4.1.
JIuneiinsiit oneparop. MaTtpuua
JTUHEWHOTO TpeoOpa3oBaHHUs.
M3MeHeHne MaTpuLbl
JIMHEIHOTO TIpeoOpa3oBaHus
IIpu 3aMeHe Oa3uca.
CoOcTBeHHbIE YHCTa U
COOCTBEHHBIE BEKTOPBI
JIMHEIHOTO TpeoOpa3oBaHusl.
Martpuia TMHEHHOTO
mpeoOpa3oBaHus B Oa3uce u3
COOCTBEHHBIX BEKTOPOB.
Omneparop mpocToi CTPYKTYpPHI.
VYca0Bust IpocToil CTPYKTYpBI
omnepatopa. 4.2 JIuHeHHBIN
OIIepaTop B €BKJINAOBOM
HPOCTPAHCTBE.
CamMocomnpsKeHHBIH orepaTop.
CBolicTBa COOCTBEHHBIX YHCEI U
COOCTBEHHBIX BEKTOPOB
CaMOCOIIPSKEHHOTO OTIepaTopa.
[TpuBenenne MaTpuUIIBI
CaMOCOIIPSKEHHOTO OTIepaTopa
K luaroHajibHOMY BHUy. 4.3
KBanparnunsie Gpopmsbl.
Martpuunas 3anuce. IsmeHnenue
MaTpULbl KBaPATHIHOH (HOPMBI
npu 3aMeHe 6asuca.
Knaccudukanms kBagpaTHIHbIX
¢dopm. [IpuBenenue
KBaJpaTUIHON (HOPMBI K
KaHOHHYECKOMY BH/TY.
Kpurepnii CunbBectpa. 3akoH
nHepuuu. [lpasuno Jlexapra. 4.4
[IpuBenenue ypaBHeHUil
KPHBBIX M TIOBEPXHOCTEH
BTOPOTO IOPsIJIKa K
KaHOHWYECKOMY BHIY Ha OCHOBE
TEOPUH KBAJPATUIHBIX (QOPM.

OIIK.2 cmocoOHOCTH
BBIABJIIATH
€CTECTBCHHOHAYYHY
10 CYIITHOCTh
npobiem,
BO3HHUKAIOIINX B
XoJe
npoQeCCUOHATBHOM
JIEATEILHOCTH,
MPUBJICKATD JJIS KX
pelIeHust
COOTBETCTBYIOLIUN
(uzuko-
MaTeMaTHYCCKHUHN

y4. ymeet paboTath ¢
CHUCTEMHBIMHU
€CTCCTBCHHOHAYYHBI
MU MOACIISIMU
00BEKTOB
poheCCHOHATBHOMN
JIeSITeIIBHOCTU

1.1. MaTpurs! u onpenesnTeNy.
1.2. Cucrembl THHEWHBIX
ypaBHe-HUH. 1.1. MaTpuisl.
Omnepanuy Hal MaTPHUIIAMH.
Onpenenutens MAaTPHUIILI U €TI0
cBoiictBa. OOparHas MaTpuia.
[MocTpoe-Hue obpaTHOM
Matpuipl. 1.2. Jluneiinas
HE3aBUCUMOCTb CTPOK U
CTOJIOLIOB MaTpuLbl. PaHr
Marpuisl. HemsmMeHHOCTh paHra
TIPH AIIEMEHTAPHBIX
MPe0OPa30OBAHUAX MATPHIIBI.
Panr crynenyaToil MaTpuiibl.

PT'3, paznensr 11-
13

DK3aMeH, BOpochl 35-
48




armapar

Brruncienue panra MaTpHIbI C
noMonisio anroputma ["aycca.
Teopema o 6a3ucHOM MUHOpE.
1.3. Cucrembl THHEHHBIX
ypaBHeHHH. OCHOBHBIE MOHITHS
U onpeaeneHus. MaTpuuHbIif
crioco0 pemenns. PopmyIbl
Kpamepa. Meton 'aycca.
COBMECTHOCTb CUCTEMBI
JIMHEHHBIX anreOpanyeckux
ypaBHEeHUH (Teopema
Kponekepa-Kanemmm).  2.1.
BexkTopsl. JIuHeliHbIE Onepanuu
HaJl BEKTOpaMH U UX CBOMCTBA.
Ionatne nuHENHHOTO
npocrtpaHcTBa. JInHelHas
3aBHCUMOCTb M JINHEIHAs
HE33aBUCUMOCTh BEKTOPOB. bazuc
U Pa3sMEPHOCTb JIMHEIHOIO
npoctpancTBa. CUCTEMBI
koopauHaT. KoopauHatel
BekTOpa. JInHeliHble onepauuu
HaJ| BEKTOpaMU B KOOPAUHATHOMI
¢dopme. 2.2. CxansspHOE
MIPOU3BEACHUE BEKTOPOB.
CBolicTBa CKaJISpPHOTO
npou3BeaeHuUs. Beipaxenue
CKaJISIPHOTO NTPOM3BEICHUS
yepe3 KOOPIUHATHI BEKTOPOB B
OPTOHOPMHPOBAHHOM 0a3zuce.
JnuHa BekTopa. YT0oa Mexny
BEKTOPAMHU. ¥ CIIOBUE
OpPTOTOHAJIFHOCTH BEKTOPOB.
Harmpasisitoimye KOCUHYCbI
BekTopa. [Ipoekrust BekTopa,
cBOiicTBa npoekuuil. 2.3.
BekropHoe npon3BeieHNE U €T0
cBoiicTBa. Brlpakenue
BEKTOPHOTO TIPOU3BEICHUS
Yyepe3 KOOPIMHATHI BEKTOPOB B
OPTOHOPMHPOBAHHOM Oa3zuce.
IInomans nmapasnneno-rpaMma u
TpEyroibHUKA. Y CJIOBUE
KOJUTMHEAPHOCTH BEK-TOPOB.
2.1. JIuneiinbie onepanuy HaJl
BEKTOpaMH U MX CBOHCTBa. 2.2.
CkansipHO€, BEKTOPHOE U
CMEIIaHHOE ITPOU3BEACHUS
BeKTOpoB.  2.3. PaznoxeHue
BekTopa 1o Oazucy. 3.1.
[NonsiTre 06 ypaBHEHUSX JIMHUN
U oBepxHoCTel. Anreo-
PandYCCKUC JIMHUN U
noBepxHocTH. I1nockocTs B npo-
cTpaHcTBe. BekropHoe, obiee,
HOpMAaJIbHOE YPaBHEHUS
IJI0CKOCTU. B3anMHoe
pacroJyio’KeHue TIOCKOCTe. 3.2.
[Ipsmast B IIIOCKOCTH U B
npocTpaHcTBe. BexTopHoe
ypaBHEHME, MapaMeTpUIECKUe U
KaHOHHUYECKHE ypaBHEHUS
npsiMbIX. Bzaumuoe
PACIOIOKEHNE MPSIMBIX,
TIPSIMBIX U TIOCKOCTEH.
PaccTositnue oT TOYKH 110
TPSIMOM Ha TJIOCKOCTH U JI0
IJIOCKOCTH B IIPOCTPAHCTBE. 3.3.




Kpussie BTOporo nopsiaxa.
Kanonuueckue ypaBHEeHUS U
OCHOBHBIE CBOMCTBA. Y paBHEHUS
KPHUBBIX 2-TO TIOPSIKA B
MOJIAPHBIX KoopAuHaTax. 3.1.
[onsatne 06 ypaBHEHUAX JTHMHHAN
U MoBepXHOCTEH. Anreo-
pandecKue JMHUU 1
nosepxHoctu. [110ckocTs B mpo-
crpaHcTBe. BekropHoe, obuiee,
HOpMAaJIbHOE YPaBHEHUS
IJI0CKOCTU. B3auMHOE
pacrmonoxxeHue miockocreit. 3.2.
[IpsimMas B IUIOCKOCTH U B
npoctpaHcTse. BekTopHoe
yYpaBHEHHE, TApaMETPUICCKUE U
KaHOHHYECKHE YPaBHECHUS
npsiMbIX. B3anMHoe
pacroioKeHHe NPSMBIX,
NPSIMBIX U IIJIOCKOCTEN.
Paccrosnue ot TOUkH 10
NIPSIMOM Ha IUIOCKOCTH U 10
IJIOCKOCTH B IIPOCTPAHCTRBeE. 3.3.
Kpussie BTOporo nopsaxa.
KaHoHn4eckne ypaBHEHUS U
OCHOBHbBIE CBOMCTBA. Y paBHEHUS
KPHBBIX 2-TO TTOPS/IKA B
MOJIAPHBIX KOOpAUHATax. 3.4.
IToBepxHOCTH BTOPOTO MOPSIIKA.
KanoHnyeckue ypaBHEHUS U
OCHOBHBIE CBOMCTBa. MeTos,
ceueHuid. [ToBepxHocTu
BpamieHus. Llummaapuaeckue
no-sepxHoctu. Konyc. 4.1.
JIuneiinsiii oneparop. Martpuna
JIMHEIHOTO TpeoOpa3oBaHusl.
V3meHeHne MaTpuIIbl
JIMHEIHOTO TIpeoOpa3oBaHus
Ipu 3aMeHe 6asuca.
CoOcTBeHHBIE YnCHa U
COOCTBEHHBIE BEKTOPBI
JUHEHHOTO peoOpa3oBaHUs.
Marpuna TMHEHHOTO
npeoOpa3oBaHus B 6a3uce U3
COOCTBEHHBIX BEKTOPOB.
Omnepatop mpoCToil CTPYKTYPHI.
VYcnoBust IpOCTOR CTPYKTYpPHI
oneparopa. 4.2 JIuHeHHsIH
OIepaTop B €BKJINI0BOM
MIPOCTPAHCTBE.
CamoconpsKeHHBII onepaTop.
ColicTBa COOCTBEHHBIX YNCET U
COOCTBEHHBIX BEKTOPOB
CaMOCOIIPSDKEHHOTO OTiepaTopa.
IIpuBenenue MaTpuLbL
CaMOCOIIPSDKEHHOTO OTieparopa
K TMaroHaJbHOMY BHIy. 4.3
Ksagpatudnsie ¢hopMBL.
MatpuuHas 3anuck. MIsmeHeHue
MaTpHILBI KBaAPATHIHOH (HOPMBI
IIpu 3aMeHe 6asuca.
Knaccudukanms kBagpaTHIHBIX
¢dopm. IIpuBenenue
KBaJIpaTUIHOH (POPMBI K
KaHOHHYECKOMY BHIY.
Kpurepwmii CunbBecTpa. 3akoH
uneprun. [Tpasmio Jlekapra. 4.4
IlpuBenennie ypaBHEeHHIT




KPUBBIX U IOBEPXHOCTEH
BTOPOTO MOPSIAKA K
KaHOHWYECKOMY BHAY Ha OCHOBE
TEOPHUH KBAJIPATUIHBIX POPM.

2. MeToauKka olleHKH 3TaloB (l)OpMI/IPOBaHI/IH KOMIIeTEHIINI B PaMKax IUCHUIIJIHHDBI.

[TpomexxyTouHas arTecTanus Mo JMCHMIIJIMHE TPOoBoaUTCS B 1 cemecTpe - B (hopMe 3K3aMeHa, KOTOPbIi
HaTpaBlieH Ha olieHKY copmupoBanHoctu kommereHuit OIIK.1, OIIK.2.

Kpome Toro, chopmMupoBaHHOCTH KOMIETEHIIMI MPOBEPSETCS MPU MPOBEACHUHM 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 BoimonHenuto PI'3(P), cocraB u mpaBumiia oueHku chopMyITupOBaHbI B
nacnopte PI'3(P).

OO0ume npaBuiia BEICTABJICHUS OLICHKHU 110 AUCLUILIMHE ONPEAEIAI0TCS 0aIbHO-PEUTUHTOBON CUCTEMOMH,
IIPUBEIEHHON B paboyeil nporpamMme yueOHOM TUCIIUILINHBI.

Ha ocHoBaHuM npHUBEeNEHHBIX Jajiee KPUTEPUEB MOXKHO ClieNaTh OOIIUI BBIBOA O C(HOPMUPOBAHHOCTU
xomnetrenuuit OIIK.1, OIIK.2, 3a koTopble OTBEYAET AUCLUILIIMHA, HA Pa3HBIX YPOBHSX.

O0umas xapakTepuCTUKA YPOBHEH OCBOCHHMSI 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 MaTEpHUaioM CPOPMHUPOBAHBI HE TI0CTATOYHO,
OOJBIIMHCTBO NPEIYCMOTPEHHBIX IMPOTrpaMMON OOydeHHUs y4yeOHbIX 3aJaHMil 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 IMPOrpaMMoil 0O0ydeHus y4eOHBIX 3a/laHuil BBINOJIHEHO, HEKOTOPHIE
BU/IbI 3aJTaHUH BBIITOJIHEHBI C OIIMOKaAMHU.

Ba3zoBblii. YpoBeHb BBINOJHEHHS] pabOT OTBEYAET BCEM OCHOBHBIM TpeOOBaHUSIM, TEOPETHUECKOE
COJIEp’KaHUE Kypca OCBOEHO MOJHOCTBIO, 0€3 MpOoOenoB, HEKOTOPbIE MPAKTHUYECKUE HAaBBIKU PabOTHI C
OCBOEHHBIM MaTepuanoM cHOopMUpPOBaHbl HEOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrpaMMoi 0OyueHUs
yueOHbIEe 3aJJaHUs BBIIIOJIHEHBI, KAYECTBO BBIMOJIHEHHUS] HU OJHOTO M3 HUX HE OLEHEHO MUHUMAaJIbHBIM
YHCIIOM 0ajyIoB, HEKOTOPHIE U3 BBIMOJIHEHHBIX 33JaHH, BO3SMOXKHO, COJIEPKaT OLINOKH.

IIponBuHYTHI. YPOBEHb BBINOJHEHUS pabOT OTBEYAET BCeM TPeOOBAHUSAM, TEOPETHUECKOE CO/IEpKaHHUe
Kypca OCBOEHO IMOJIHOCTHIO, 0€3 Mpo0esioB, HEOOXOAUMbIE MPAKTUYECKUE HABBIKU PabOThl C OCBOEHHBIM
MatepuasioM CcGOPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE TMpOTpaMMoOl OOydeHHs ydeOHBbIe 3aJTaHus
BBITNOJIHEHBI, KAYECTBO MX BBIMOJHEHHS OLEHEHO YHCIIOM 0allioB, OJIM3KUM 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
Pac4yeTHO-TPa(PUIECKOro 3aJaHUsA

o auctuiummee «JIuHeiHas anredpa», 1 cemecTp

1. MeToauka OEHKH

B paMKax pacquHo-r‘pa(queCKoro 3a/laHuA 110 JUCHUIIMHE CTYACHTBI JOJDKHBI PCIINTD
P4 3aaa4 Ha pa3IMdHBIC TCMBI BCCTO KypcCa.

HpI/I BBITIOJTHCHHUH pvaeTHo-rpa(queCKoro 3aAaHuA CTYACHTBI JOJUKHBI U3YYUTH BECh
TeOpeTI/I‘leCKI/Iﬁ MaTepuall Kypca U IPpUMCHUTH €TO IIPpU PCIICHUU MMPAKTUYCCKUX 3a1a4.

OuenuBaeMble no3uimn: OTAEIBHO OLIEHUBACTCS KaXKI0€ 3aJaHHUE.
2. Kpurepunu ouenku

* Pabora cumracTcs He BBINOJHEHHOH, eciau BbIIOIHEHO 25 % 3amanmii PI'3, omenka
cocraBisgeT 0-5 6amnos.

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

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

» PaboTa cunMTaeTcs BBIIOJHCHHONW HA MPOABHHYTOM YpOBHE, eclid BbioHeHo 100 % 3amaHmii
PI'3, onenka cocraBisger 16-20 Oamos.

3. IIkaJja oueHku

B oOmiei#t onenke mo gucruruimHe 6awtel 3a PI'3 yauThiBaroTCs B COOTBETCTBHH C NMPaBHIAMHU
OaTbHO-PEUTUHTOBOM CHCTEMBI, IPUBEACHHBIMU B pabo4eil mporpaMme JTUCITUTUIAHBL.



4. IlpumepHblii nepedyens Tem PI'3

BarPuaAHT 1

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

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

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

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

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

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

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

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

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

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

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

a1 = (L,1,1).

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

Hui BRX = 0.
3 2 1 1 2

=3 2 -2 10
3 2 16 1 6

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

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

10 0
A= 0 L 1
i g ;

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



