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1

1

Bcero 3a4eTHbIX efuHULY
(KpeauTtoB)

Bcero yacos

144

Bcero 3aHSATUI B KOHTAKTHOM
thopme, yac.

86

JNekumm, yac.

36

MpakTnyeckune 3aHATUA, Yac.

36

NabopaTtopHble 3aHATUA, Yac.

13 HNX B aKTVUBHOIA 1
VHTEPaKTMBHOI (hopMe, Yac.

18

ATTECTaums, yac.

KoHcynbTaumm, vac.

12

10

CamocTonaTenibHasa paboTa, yac.

58

11

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

PI'3
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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:

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

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

y3. yMeeT pa6OTaTb C CUICTEMHbIMU ECTECTBEHHOHAYYHbIMWN MOAENAMN 00BEKTOB I'IpO(*)eCCVIOHaJ'IbHOI\/’I
[eATeNbHOCTU

y6. yMeTb NPUMEHSATL OCHOBHbIE METO/bI MaTEMATUYECKOr0 anmnapata B MaTeMaTUYeCKMX MOfIENAX OGbEKTOB 1
MpoLEeccoB

2. TpeboBaHus HI'TY K pe3ynbTaTaM 0CBOEHUSI ANCLUMINHbI

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

JnHeiiHas anrebpa

Ol1K.1.34 3HaTb 6a30Bble MOIOKEHNSA (DYHAAMEHTA/IbHbLIX 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; MpakTUYecKne 3aHATUS
OITpe-/IeIIUTelT, BEKTOPHYIO alreOpy, YpaBHEHHS JINHEHHBIX TeOMETPIICCKIX
00BEKTOB, KPUBBIX U IIOBEPXHOCTEH BTOPOTO HOPSIIKA;

OlMK.1.y3 ymeeT paboTaTb C CUCTEMHbIMU CTECTBEHHOHAYUYHbIMM MOE/NSIMM 06bEKTOB
NPogecCoHaIbHON feATeNIbHOCTY

2 BBIIHACTSITH CKaJBIPHBIC, BEKTOPHBIC M CMEIIaHHBIC IIPOU3BCICHMST JIJIST j'|e|(|_|'|/||/|; |'|paKT|,1L|e(:K|/|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 j'|e|(|_|'|/||/|; ﬂpaKque(:Kme 3aHATNA
Me-TOolaMHu Kpamepa, O6paTHOf/JI MaTpHUIbl | Faycca;

4.CoCTaBIISTh YpaBHCHU TECOMETPHICCKHUX O6’beKI‘OB', neKLI'MVI; ﬂpaKquECKme 3aHATUS;
CamocToaTefibHas paboTa

OlNK.1.y6 ymMeTb MPUMEHATb OCHOBHbIe METOAbI MaTeMaTUYEeCKOro annapaTa B
MaTemMaTUYeCKNX MOAeNIIX 06bEKTOB U MPOLIECCOB

S.HpI/IBO,[[I/ITL KPHUBEIE U IOBEPXHOCTU BTOPOTO MOPSA KA K KAHOHHIECKOMY BH-/Y, j'|e|(|_|'|/||/|; ﬂpaKque(:Kme 3aHATUS;
CamocrosTensHas paborta

OrlNMK.1.310 3HaTb YHMBEPCa/IbHOCTb MaTeMaTUYeCKNX MeTOA0B B NMO3HAHUN OKPY>KatoLLLEero
Mupa

6.HOCTHHOBKy W METOJIBI pENMIEHNS OCHOBHBIX 3aJlav, CBA3AHHBIX € IIEPEIUCICHHBIMA ﬂeKU'MM; npaKT|/|L|eCK|/|e 3aHATUSA,
BBIIIEC TTIOHATHAMH. CamocTosTenbHas pabota

OlK.1.y6 ymMeTb NPUMEHATb OCHOBHbIE MeTOAbl MaTeMaTNUYeCKOro 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; ﬂeKLI'I/II/I; rlpaKTI/ILIECKVIe 3aHATUA,
CamocToaTenbHast paboTta

OlNK.1.y3 ymeeT paboTaTb C CUCTEMHbIMW ECTECTBEHHOHAYYHbIMW MOJENAMU 00 BEKTOB
NPoheccCNOHaNIbHOM feATeNbHOCTU

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




OlK.1.y6 ymMeTb NPUMEHATb OCHOBHbIE MeTOAbI MaTeMaTUYECKOro annapara B
MaTemMaTUYeCKNX MOAeNsiX 06bEKTOB M MPOLLECCOB

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

MaTeMaTHIeCKOM MO JCIIN.

Nekuwnn; MNpakTnyeckme 3aHATUS;
CamocTosaTenbHast pabota

3. CofiepXaHuve 1 CTPYKTypa y4e6HOI AUCUMNANHbI

Tabnuua 3.1

Tembl NeKunin

AKTUBHbIE

hopMbl, Yac.

Yacbl

CcbIIKM Ha
pe3ynbTaThl
0byueHus

YyebHast eATeNIbHOCTb

Cemectp: 1

AnpakTnyeckas eguHuua: Beicwasn anrebpa

1. 1.1. Matpuupl. Onepauun Hag
marpuuamn. Onpegenutens
MaTpuLLbl 1 ero CBOMCTBA.
ObpatHasa matpuua. MocTtpoe-Hue
06paTHOW MaTpuLbl.

1.2. InHeliHas HE3aBUCUMOCTb
CTPOK ¥ CTONOL0B MaTpuLbl. PaHr
MaTpuLbl. HeM3MeHHOCTb paHra
NPV 3/1leMEHTapPHbIX
npeobpa3oBaHMAX MaTPULLbl. PaHr
CTYMeH4YaTon MaTpuLpbl.
BbluvcneHne paHra matpupl ¢
nomoLLblo anropuTMa raycca.
Teopema 0 6a3MCHOM MUHOpE.
1.3. CuCTeMbI NINHENHBIX
ypaBHeHuA. OCHOBHbIE MOHATUA U
onpeaeneHnsi. MaTpuyHbIin cnoco6
peLueHuns. dopmynbl Kpamepa.
MeTtop Maycca. CoBMeCTHOCTb
CUCTEMbI INHENHBIX
anrebpavyeckmx ypaBHeHui
(Teopema KpoHekepa-Kanennnm).

12

1,3,6




2. 2.1. BekTopbl. JINHelHbIe
orepawun Haf BEKTOpaMu 1 nx
cBoiicTBa. MoHATNE NMHENHOTO
npocTpaHcTBa. JInHeliHas
3aBMCMMOCTb W NINHENHas
He3aBMCUMOCTb BEeKTOPOB. basuc n
pa3mMepHOCTb JINHEAHOIO
npocTpaHcTBa. Cuctembl
KoopauHat. KoopavHaTtbl BEKTOpa.
JNnHeiHble onepauun Hag
BEKTOPamu B KOOPANHATHOM
(hopwme.

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

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

2,7

AnpakTuueckas eanHuLA: AHaIMTUYeCKas reoMeTpus




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

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

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

4,5

AVpakTnyeckas eanHMLA: NeMeHTbI IMHERHON anre6pbl




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

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

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

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

thopm.

10, 8,9

Tabnuua 3.2

TeMbl NPaKTUYECKNX 3aHATUIA

AKTUBHbIE

hopmbl, Hac.

Yacbl

CcbINIKN Ha
pe3ysibTaThbl
0by4eHus

YyebHas aesiTeNlbHOCTb

CemecTtp: 1

AnpakTnyeckas eguHmua: Boicwas anrebpa

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

10

3,6

a) U3y4yaeT METOAbI peLLe-Hus
A5 BbIMO/IHEHWSA NEPBOWA YacTy
TUNOBOrO pacyeTa (3agaun 5, 6,
)

6) 3HaKOMUTCA C MeToLa-Mu
1ccneaoBaHns 1 pe-LeHns
CUCTEM NIVHEN-HbIX YPaBHEHWIA;
B) YUMTCA HAXOANTL PasfioXeHme
BeKTOpa no 6asucy.




2. 2.1. JInHeiiHble onepaumn Hap,
BEKTOpPaMM 1 UX CBOICTBA.
2.2. CKanapHoe, BeKTOpHOe "
CMeLLlaHHOe Npou3BeaeHuns
BEKTOPOB.

2.3. Pa3noxeHve BeKTOpa no
6asucy.

10

2,4,5,7

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.

1,4,5

AnaakTuyeckas eanHULA: DNIEMEHTbI NMHeHON anre6pbl




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

4.2 JlnHeliHbIn onepaTop B
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

0 8 1,10,8,9

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 |20 4

CamocTonTensHoe BbinonHeHue PI3: Beknemuwwes . B. Kypc aHanMTUYeCKOWA reoMeTpum 1 JINHENHOM
anredpbl : y4ebHNK ans By3os / [l. B. beknemuiwues. - M., 2008. - 307, [1] c. bByrpos A. C. BbicLas
maTematumka. [B 3T.]. T. 1 : [y4eBHUK 415 BY30B MO MHXKXEHEPHO-TEXHUYECKMM crieumansHocTam] / A. C.
byrpos, C. M. Hukonbckuid. - 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 |I'Io,u,r0TOBKa K arTectauum |10, 8,9 |12 |4

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




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
Pa3meLLeHre yYebHbIX
MaTepHarnos MopTan HI'TY
Tabnuua 5.2

AKTUBHbIE N MHTEPAKTMBHbIE (DOPMbI NPOBEAEHUS 3aHATUIA

Kogb! hopMupyemMbIx

Ne HanmeHoBaHWe aKTUBHbIX (hopMm .,
KOMMeTeHLMIN

1 |Jlekumsa B hopme AUCKYCCUU OlK.1;

®opmupyembie ymenns: 310. 3HaTh YHUBEPCATPHOCTh MATEMATUUECKUX METOIOB B IIO3HAHUH
OKPYIKarOLIEro Mupa; 34. 3HaTh 0a30BbIe MOJIOKEeHUs (PyHIAMEHTAIBHBIX PA3IENIOB MATEMATUKH B
o0beme, HeOOXOOUMOM /TS BJIQJCHHSI MATEMATHIECKUM aImapaToM it 00padoTku nHpOpMAITUA
M aHAJIM3a JaHHBIX B 001acTH TPO()ECCHOHATIBHOM NESTENILHOCTH, y3. yMeeT paboTars ¢
CHUCTEMHBIMH €CTECTBEHHOHAYYHBIMH MOJAEISIMU 00bEKTOB MPO(eCcCHOHATLHOM NEATENBHOCTH

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
cBOOOIHEBINM OOMEH MHEHHUSIMH B HHTEPBAJIaX MEXy JOTHYECKUMH Pa3esIaMu.

2 |Mpo6nemHbiii MeTop, lonK.1;

®opvupyembie ymeHnsi: 310. 3HaTh yHUBEpCAIBHOCTh MAaTEMATHUECKHUX METOIOB B TO3HAHUU
OKpY’KalolLIero Mupa; y3. ymeer paboTaTk ¢ CHCTEMHBIMH €CTECTBEHHOHAYUYHBIMH MOACIISIMU
00BeKTOB MPOdeCCHOHATBHON AeITeTbHOCTH; Y6. YMETh MPUMEHSATH OCHOBHBIE METOIBI
MaTeMaTUYECKOro arrapara B MaTeMaTHUeCKUX MOIENIX OOBEKTOB U MPOLIECCOB

Kparkoe onucanue npumvenenusi: [IpobnemMHbIi ceMrHap BeneTcs 4yepes3 IUCKYCCHU.
OcobeHHOCTRIO MPOOIEMHOTO CeMHHApa SIBJISETCSl COYeTaHHe "MO3IOBOro mTypMa' U "TBOPUECKOM
OUCKYCCHUH", MHANBUAYAILHOH U IpynnoBoi paboThl, KaK Ha Tare MOArOTOBKH, TaK U BO BPeMs
ero rposeneHus. Ha ceMrHape He TOJIBKO He 3aMpeIarTcs], HO U MPUBETCTBYIOTCS KPUTHYECKHE
3aMeuaHus U BOpocel. OCHOBOM NpoOJIEMHOTO CEMUHAPA SBJISIETCS CO3/IaHKe TTPOOIEMHOMN
CUTYyaIIlH, KOTOpasi CTaBUTCs 3a01aroBpeMeHHO (He MeHee ueM 3a 7-10 nueii). Hameuaetcst 10, 4TO
HYKHO TIOJTYIHUTh B Pe3yJIbTaTe MOATOTOBKH, TEM CaMbIM (DOPMHUPYETCST HEKOTOPOE MEPBUYHOE
MIpefCTaBIeHHE O 3a7a4ax U CyTu uccieaopanus. CTyIeHThl CAaMOCTOSITEIBHO OCYIECTBIISIIOT
IMOMNCK H606X0,[[I/IMI>IX CBeHeHHI‘/'I no paCCManHBaeMOﬁ TEME, BHAKOMSATCS C pa3/IMUHbIMKA MHCHU MU
Y BapUaHTAMM NPEIJIOKEHUN 1O €€ PEILISHHUIO.

6. MpaBnna aTTecTaLum 06yyatoLLMXCs Mo YUeGHOM AUCUUNINHE

[ns atTecTaymm obyvarowmxca no AUCUMNINHe UCnosb3yeTcs 6aibHO-penTUHIOBas c1ucTeMa
(BPC), no3sonstoLLas BbICTaBNATb OLEHKM MO TPaAULMOHHON LWKane 1 15-yposHesoi ECTS.

KpaTkast nHcopmaums o BPC npmseseHa B Tabsn. 6.1.




Tabnuua 6.1

MuH. .

OLI,EHVIBaeM ble BUAbl 4eATENBHOCTU o6yl-|a+ou_|,|/|xc;| 621 MakcumasibHbI 6ann
Cemectp: 1
Jexyus: 10 20
17 PAKMUYECKUE 3AHANUA. 10 20
PI'3: 10 20
KoHTponupytowye Matepuanbl NpuBoAaTes B “Beknemuiies [, B. Kypc aHaMTUYecKoii reOMeTpum U IHeliHOI anrebpbl : yuebHUK ans By3os / 1. B. BeknemuLues. -
M., 2008. - 307, [1] c."
Ox3amen: 20 | 40

KoHTponupytowye Matepuanbl NpuBoAaTes B “Beknemuiies [, B. Kypc aHaMTUYeCKoii reOMeTpum U HeIiHOI anrebpbl : yuebHUK ans By3os / 1. B. BeknemuLues. -
M., 2008. - 307, [1] c."

B Tabnuue 6.2 npeAcTaBneHo COOTBETCTBYE POPM KOHTPO/S 3asBNsieMbIM TPeGOBaHMAM K
pe3ynbTaTaM OCBOEHMUS AUCLUUNNHBI.

Tabnunua 6.2
Kogpl Dopmbl
oMneTe KOHTpO/A
KomneTer PesynbTaTbl 00yyeHUA P
Lmnn 3awmTa 3
q)roc Pr3 K3ameH
OTlK.1 | 310. 3HaTb YHMBEPCA/IbHOCTb MaTEMATUYECKNX METOLOB B MO3HAHWUMN OKPYXXAIOLLEro Mupa +

34. 3HaTb 6a30Bble NOMNOXEHWS PYHAAMEHTA/IbHBIX Pa3feNoB MaTeEMATUKUN B 06bEME,
Heobx0aVMOoM /151 BNafieHNst MaTeMaTUYeCKUM annapaTom Ans 06paboTKy MHopMaLlmmn 1 + +
aHanm3a AaHHbIX B 0611aCTV NPOMECCUOHANLHON AeATENBHOCTH

y3. yMeeT paboTaThb C CUCTEMHBLIMW ECTECTBEHHOHAYYHbBIMU MOZENSIMW 0GHEKTOB
NpogeccUoHanbHOl esTenbHOCTH

y6. YMETb NPVUMEHSITb OCHOBHbIE METO/bI MaTEMATMUECKOrO annapaTa B MaTeMaTUUeCcKUX
MOZENsiX 06bEKTOB U NPOLIECCOB

®OH[, OLIEHOYHBIX CPEACTB MO AVCLMN/IMHE NPeACcTaBNeH B MPUIoXeHWn Ne 1 K paboueit
nporpamMme.

7. lutepatypa

OcHoBHas nMTepaTypa

1. Anexcanapos, I1.C. Kypc ananutrueckoii reoMeTpuu 1 JTUHEHHOHN anreOpsl [ DIeKTPOHHBIN
pecypce] : yueb. — Dnextpon. nadH. — Cankt-IletepOypr : Jlaas, 2009. — 512 ¢. — Pexum
nocrtyma: https://e.lanbook.com/book/493. — 3arn. ¢ sxpaHa.

2. UsneBa A. M. OcHOBBI anreOpbl U aHATMTHYECKOH reomeTpuu : [yuebnuk| / A. M. Uenesa, A. T
ITunyc, A.B. Uexonanckux ; HoBocuO. roc. TexH. yH-T. - HoBocubupck, 2006. - 268, [1] ¢. : n.

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/

S



8. MeTonuecKoe 1 NPorpaMMHoe obecreyeHue

8.1 MeTopaunyeckoe obecreyeHne

1. Byrpos . C. Beicmas matemaruka. [B 3 1.]. T. 1 : [yueOHuk asis By30B 1o
UHXeHepHO-TexHnueckuM crenuransHoctsM| / S, C. Byrpos, C. M. Hukonbckwii. - M., 2008. - 284
C. @ WL

2. bexnemumes /. B. Kypc ananutuueckoil reoMeTpyuy U JIMHEHHON anreOphl | yueOHUK [Tl By30B
/ . B. Bexnemurues. - M., 2008. - 307, [1] c.

3. Usnesa A. M. Jluneiinas anreOpa. AHanuTHdeckasi reomeTpus | yaeOHoe nmocobue mst 1 kypca
Bcex (pakynpreToB u (opm oOyuenus / A. M. Usnesa, I1. U. Ipunyuxkas, U. [ Yepusix ; HoBocuO.
roc. TexH. yH-T. - HoBocubupck, 2009. - 149, [1] ¢. : un., Tabmn.

4, Usneea A. M. 'oToBUMCSI K KOHTPOJIBHOM padoTe : yueOHOe ocodue / A. M. Usnesa, 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 CneupannsnpoBaHHoe NporpaMMHoe obecrneyeHme
1 Windows
2 Office

9. MaTepuasibHO-TEXHUYECKOE obecneyveHue

IMpe3eHTaLUMOHHOe 060py0BaHMe

Ne HanmeHoBaHue Ha3HaueHue

1 |lNpe3eHTaLMOHHOE 060pYyaOBaHME MpeseHTaLMOHHOE 060PYA0BaHNE
(MynbTUMeMa-MPOEKTOP, 3KPaH, KOMMbIOTEP (UCMOb3YeTCA A/14 NpeACTaBIeHUs
419 ynpas/ieHuns) NeKUMOHHOro marepvana
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1. OO000meHHas1 CTPYKTYPA (POHIA OLEHOYHBIX CPEICTB YUeOHOM THCUMILINHBI

O6o0menHass cTpykTypa (oHAa OICHOYHBIX CPEICTB MO JAUCHUIIHHE

npusezeHa B Tabnure.

Jlunetinas anre6pa

Tabmuna

STanbl OLEHKH KOMIETEeHIH i

Iloka3arenu
chopMUpPOBAHHOCTH Meponpusitus
Popmupyembre KOMIeTeH Uit Tembl TeKyumero IIpomeikyTounas
KOMUETEHUMI (o yanmst, ymenns, KOHTPOJIsA aTTecTanus
HABBIKH) (xypcoBoii mpoekT,| (3K3aMeH, 3a4eT)
PI'3(P) u ap.)
OIIK.1 34. 3HaTh 06a30BbIC 1.1. Matpuusl. Onepanuu Hax PI'3, 3agaun 1-3 OK3aMeH,
CIIOCOOHOCTB MIOJIOXKEHHUS MaTpuniamMu. OnpeenuTess MaTpULbl U Borpocsl 1-10
YUUTHIBATh (dbyHnaMeHTaNnbHEIX  |ero cBoicTBa. OOpaTHas MaTpuUIa.
COBPEMECHHBIE paszenos IToctpoe-Hue obpaTtHOM MaTpuIsl. 1.2.
TEH/ICHINH MaTeMaTHKH B JluneitHast HE3aBUCHUMOCTD CTPOK U
pa3BHUTHS TEXHUKHU |00BEME, CTOJIOIIOB MaTpHIlBl. PaHT MaTpuIIb!.
¥ TEXHOJIOTHI B |HeoOxoanmom it |HewsmeHHOCTH paHra npu
obnactu BIIaJICHUS 3JIEMEHTapHBIX MPeo0paz0BaHUIX
obecrieueHus MaTeMaTHYECKUM MaTpulbl. PaHr cTyneH4aTol MaTpHIBL.
TeXHOC(EPHOU anmnapaTom JUis Brruncnenue panra MaTpuIsl ¢
6e3omacHocTH, 00paboTKH noMo1neto anropurma ["aycca. Teopema
W3MEPUTENFHON M |MHpOpMAauu 1 0 6asucHoM MuHOpe. 1.3. CucreMst
BBIYHCIIUTEILHON |aHalNW3a JaHHBIX B JMUHENHHBIX ypaBHeHUH. OCHOBHEBIC
TEXHUKH, obmnactu MOHATHS U olpeesieHust. MaTpuuHbIit
HH(POPMALIMOHHBI |mpodeccnonanbHoi | cnoco0 perrenus. @opmyinsl Kpamepa.
X TEXHOJIOTUH B | I€ATEIBHOCTH Merton I'aycca. COBMECTHOCTb CHCTEMBI

CBOCH
npogecCHoHaTBHO
W IeITeIbHOCTH

JMHEHHBIX anreOpanyeckux ypaBHEHHN
(Teopema Kponekepa-Karmemmm).

OIIK.1

310. 3HaTH
YHHUBEPCAIHHOCTh
MaTeMaTHYEeCKUX
METO/IOB B [TO3HAHHH
OKpPY’KaIoIIero MUpa

1.1. Marpunpl. Onepauuu Hax
MarpuiamMu. OnpenennTenab MaTpHLbl |
ero coiictBa. OOpaTHast MaTpHUIIA.
[octpoe-Hue obpaTHOM MaTpuIBl. 1.2.
JluneitHast HE3aBUCUMOCTE CTPOK U
CTOJIONIOB MaTpHIlbl. PaHT MaTpuIbL.
HeusmeHHOCTB paHra nmpu
3JIEMEHTapHBIX MPE0OpPaz0OBaHUAX
MaTpulbl. PaHr ctyneH4aTroil MaTpulsl.
Brruncrienne panra MaTpHIIBI C
nomouisto anroputma ['aycca. Teopema
0 6asucHoM MuHOpeE. 1.3. CucteMsr
JIUHENHBIX ypaBHEHUH. OCHOBHEBIE
MOHATHS U onpeaeneHust. MaTpuuHbIil
cnioco6 pemenus. @opmynsr Kpamepa.
Meron I'aycca. COBMECTHOCTb CUCTEMBI
JIMHEHHBIX anreOpanyeckux ypaBHEHHH
(treopema Kponekepa-Kamnemnmm).

DK3aMeH,
Bonpock 11-21

OIlIK.1

y3. ymeet paboTath ¢
CHUCTEMHBIMHU
€CTCCTBCHHOHAYYHBI
MU MOACIISIMU
00BEKTOB
npodeccruoHaTbLHOM
JeSITeIbHOCTH

1.1. Matpunpl u onpenenurenu. 1.2.
CucTteMbl THHEWHBIX ypaBHe-HUN. 1.1.
Martpurpl. Onepariuu HaJ MaTPUIIAMU.
Onpenenurenas MaTPHUITH U €T0
cBoiictBa. OOparHas matpuna. [Toctpoe-
HHue oOpaTHo# Marpuubl. 1.2. JInneinas
HE3aBHCHMOCTh CTPOK U CTOJIOI0B
MaTpuIlbl. PaHT MaTpUIBL.
HeusmeHHOCTE paHTa npu
3JIEMEHTaPHBIX MPeo0pazoBaHUsIX
MaTpuIlbl. PaHr CTyneHYaTONH MaTPHIBL.
Brlunciienue para MaTpUIIbI C
romouipio anroputma ["aycca. Teopema
o 6azucHOM mMuHOpE. 1.3. Cuctemsl
JTUHEHHBIX ypaBHeHMH. OCHOBHBIC
TIOHSTUA U OonpeesieHns. MaTpudaHbIi

PI'3, 3amauu 4-8

DK3aMeH,
Borpocsl 22-38




cnioco6 pemenust. opmynsr Kpamepa.
Meron I'aycca. COBMECTHOCTh CHCTEMBI
JIUHEHHBIX anreOpandecKux ypaBHEHUH
(teopema Kponekepa-Kanemmm).  2.1.
Bexkropsl. JInHeliHbIe onepaluy Haj
BEKTOpaMHU U uX cBoMcTBa. [loHsaTue
JIMHEMHOr 0 IPOCTpaHCcTBa. JInHelHas
3aBUCUMOCTb U JINHEHHas
HE3aBHUCUMOCTb BEKTOpOB. basuc u
pa3sMEepHOCTh TMHEHHOIO IPOCTPAHCTBA.
Cucrems! koopauHaT. KoopanHatst
BeKTOpa. JInHelHbIe onepanyuy Hajl
BEKTOpaMH B KOOPANHATHOH (hopme.
2.2. CkansipHOE TIPOM3BEACHUE
BekTOopoB. CBOMCTBA CKAJIIPHOTO
MPOU3BENCHUS. BeIpaxkeHne CKaIspHOro
MPOU3BENCHUS Yepe3 KOOPAUHATHI
BEKTOPOB B OPTOHOPMHPOBAHHOM
6asuce. J[imHa BekTOpa. YTOI MEXKAY
BEKTOpaMH. Y CJIOBHE OPTOTOHAJIBHOCTH
BekTopoB. Hanpagnsromiie KOCHHYCHI
BekTopa. IIpoekuus BekTopa, CBONCTBA
npoekiuii. 2.3. BextopHoe
MPOU3BENCHUE U €ETO CBOMCTBA.
BeIpaxkeHne BEKTOPHOTO IPOU3BEACHUS
yepe3 KOOPAUHATEI BEKTOPOB B
OpTOHOPMHpOBaHHOM Oazuce. [Inomans
napauieno-rpaMma U TPEYroJIbHUKA.
VYcnosue KONIMHEAPHOCTH BEK-TOPOB.
2.1. JIuneitHple omepaiuu HaJ
BEKTOpaMHM U UX CBOMCTBa. 2.2.
CkanspHoe, BeKTOPHOE U CMEIIaHHOE
MIPOM3BEICHUS BEKTOpOB.  2.3.
Paznoxxenue Bekropa mo 6aszucy. 3.1.
[MousiTue 00 ypaBHEHUSIX JIMHUN U
MOBEPXHOCTEH. Anre0-pandeckne JIMHUH
U MOBEPXHOCTH. [1110CcKOCTh B IIpo-
cTpaHcTBe. BekropHoe, obmiee,
HOpMaJlbHO€ YPABHEHUS IJIOCKOCTH.
B3aumHoe pacnonoxeHue mIOCKOCTEH.
3.2. IlpsiMast B IJIOCKOCTH U B
pocTpaHcTBe. BekTopHOE ypaBHEHuUE,
napaMeTprUYecKue U KAaHOHUYECKHe
ypaBHEeHHS IpAMBIX. B3anMHoe
PacroioKeHHEe NPSMBIX, IPSIMBIX U
IUTIOCKOCTEH. PaccTossHrE OT TOUKHM 10
HIpSMOM Ha MIOCKOCTU U JIO INIOCKOCTH B
npoctpasctse. 3.3. Kpussie BTOpOoro
nopsiaka. KaHoHnueckue ypaBHeHUs U
OCHOBHbIE CBOMCTBA. YpaBHEHUS
KPHUBBIX 2-TO TOPSIKA B MONSAPHBIX
koopauHatax. 3.1. Ilonstue 06
YPaBHEHMSIX JIMHUK U IIOBEPXHOCTEM.
Anreb-panveckue JTUHUHN U
nosepxHoctu. Ilnockocts B npo-
cTpaHcTBe. BekropHoe, obiee,
HOpMaJIbHOE YPaBHEHUS IIOCKOCTH.
B3anMHoe pacnonokeHue MmI0CKOCTEH.
3.2. [IpsiMas B IIOCKOCTH U B
npocTpaHcTBe. BekTopHOE ypaBHEHUE,
napaMeTPUUECKUe U KAHOHUYECKUE
ypaBHEeHHUs OpsAMbIX. B3aumMuoe
pacroioKeHe NPSMBIX, IPSIMBIX U
miockocTen. PaccTosiHue OT TOYKH 10
IPAMOM Ha MJIOCKOCTH U O TUIOCKOCTH B
npoctpanctse. 3.3. KpuBbie BTOpOro
nopsinka. KaHoHnueckue ypaBHEHHS U
OCHOBHBIE CBOICTBA. Y paBHEHUS




KPHBBIX 2-TO MOPSI/IKA B MOJSIPHBIX
koopauHatax. 3.4. [ToBepxHOCTH
BTOpOTO nopsiaka. Kanonnueckue
YpaBHEHHS U OCHOBHBIE CBOWCTBA.
Meron ceuenuil. I[loBepxHOCTH
BpameHus. [unuanprdeckue no-
BepxHocTH. Konyc. 4.1. JIuneiHsIi
oneparop. MaTpuia JTMHEHHOTO
npeoOpa3oBanus. Vi3aMeHeHHe MaTpuIbl
JIMHEHHOTO NPeoOpa3oBaHus MPH 3aMEHe
6a3uca. CoOCTBEHHBIE YUCTa U
COOCTBEHHBIE BEKTOPHI JINHEHHOTO
npeobpaszoBanus. Matpuia TuHEHHOTO
npeoOpa3oBaHus B Oa3uce u3
COOCTBEHHBIX BEKTOpOB. OmepaTop
IIPOCTOM CTPYKTYPHI. Y CJIOBUSI MPOCTOM
CTPYKTYpHI onieparopa. 4.2 JImHeiHbIi
OIIepaTop B EBKIMJOBOM IPOCTPAHCTBE.
CamocomnpspKeHHBIN omepaTop.
CBoiicTBa COOCTBEHHBIX YHCEI U
COOCTBEHHBIX BEKTOPOB
CaMOCOTIPSDKEHHOTO OIlepaTopa.
[IpuBenenne Matpuibl
CaMOCOTIPSKEHHOTO OTIepaTopa K
JuaroHanbHOMY Buay. 4.3
KBagpatuunsie popmel. MaTpudHas
3anuch. Vi3MeHeHne MaTpuIibl
KBaZpaTUIHON (OpMBI IpH 3aMEHE
6aznca. Knaccngukanus KBagpaTHIHBIX
dhopm. TlpuBeneHre KBapaTHUHON
(hOopMBI K KAHOHUYECKOMY BHUJTY.
Kpurepuit Cunbpectpa. 3aK0H HHEPIIHH.
IIpaBuno [ekapra. 4.4 Ilpusencuue
YPaBHEHHUU KPUBBIX U IIOBEPXHOCTEN
BTOPOTO MOPsI/IKa K KAHOHUYIECKOMY
BHUJly Ha OCHOBE TEOPHHU KBaJIPATHIHbBIX

hopm.

OIIK.1

y6. yMETh IPUMEHATH
OCHOBHBIE METOIBI
MaTeMaTHYECKOTO
ammapara B
MaTeMaTHYECKUX
MOJEIAX 00BEKTOB U
MIPOLIECCOB

2.1. Bekropsl. JIuneinble onepauun Hajg
BEKTOpaMHM U UX cBoMcTBa. [loHsTHE
JIMHENHOro npocTpancTa. JInnenHas
3aBUCHMOCTD U JIMHEHHASA
HE3aBHCHMOCTh BeKTOpOB. basnc n
pa3sMepHOCTh TMHEWHOT'O IPOCTPAHCTBA.
Cuctemsl koopauHaT. KoopanHaTel
BeKTOpa. JInHelHbIe onepannuy Hajl
BEKTOpPaMH B KOOPIUHATHOU (opme.
2.2. CkansipHOE TIPOM3BEACHUE
BeKkTOpoB. CBOMCTBA CKAISIPHOTO
Mpou3BeicHUs. BelpaxeHue cKanspHOro
MPOU3BECHUS Uepe3 KOOPAUHATHI
BEKTOPOB B OPTOHOPMHUPOBAHHOM
6azuce. JlnmnHa BekTOpa. YTOJI MEXIY
BEKTOpaMHU. Y CIIOBHE OPTOTOHAIIBHOCTH
BeKTOpoB. Hampagsomiie KOCHHYCHI
BekTopa. IIpoekuust BekTopa, cBOHCTBA
npoexiwii. 2.3. BextopHoe
IIPOU3BENICHUE U €TO CBOMCTBA.
BripaxkeHne BEeKTOPHOTO ITPOU3BEACHUS
gepe3 KOOPANHATH BEKTOPOB B
opToHOpMHpOBaHHOM Oazuce. [nomans
napaiieno-rpaMma U TPeyroJIbHUKA.
VYcnoBue KOITMHEApPHOCTH BEK-TOPOB.
2.1. JIuneitHble onepanuu HaJ
BEKTOpaMHU U UX CBOMcTBa. 2.2.
CkansipHoe, BEKTOPHOE U CMELIaHHOE
MIPOU3BEICHUS BEKTOPOB.  2.3.
Pasznoxenne Bekropa mmo 6asmcy. 3.1.
[TonsiTrie 06 ypaBHEHUSAX JTUHUH 1

PI'3, 3agaun 8-13

DK3aMeH,
Bonpock 39-48




MOBEPXHOCTEH. ANre0-pandecKue JIMHUH
u osepxHoctu. Ilnockocts B mpo-
cTpaHcTBe. BektopHoe, obmiee,
HOPMaJIbHOE YPaBHEHUS INIOCKOCTH.
B3anMHoOe pacnosnoxkeHue MI0CKOCTEN.
3.2. [IpsiMast B TIOCKOCTH U B
npocTpaHcTBe. BekTopHOE ypaBHEHUE,
napaMeTpUuecKue U KAaHOHUYECKUe
ypaBHEeHHs OpsAMbIX. B3anMHoe
pacIoIoKeHNE MPSIMBIX, IPSIMBIX U
miockocTei. PaccTosiHue OT TOYKH J10
HpSMOM Ha MIOCKOCTHU U JO IUNIOCKOCTH B
npoctpanctse. 3.3. Kpussie BTOporo
nopsaka. KaHoHn4eckue ypaBHEHHS U
OCHOBHBIE CBOMCTBA. Y paBHEHUS
KPHBBIX 2-TO MOPSIKA B MOJSIPHBIX
koopauHatax. 3.1. IlonsTtue 06
YpaBHEHUSIX JIMHUK U TIOBEPXHOCTEH.
Anre0-panyeckue JIUHUU U
nosepxHoctu. ITnockocTs B npo-
cTpaHcTBe. BekTopHoe, odiiee,
HOpMaJIbHOE YPaBHEHUs IJIOCKOCTH.
B3aumHoe pacnonoxenue niI0CKOCTeN.
3.2. IlpsiMast B IJIOCKOCTH U B
IpocTpaHcTBe. BekTopHOE ypaBHEHHE,
rapaMeTprUIeCcKue U KaHOHHIECKUE
ypaBHEHHS IpsAMbIX. B3anmuoe
PAacIoNI0oXeHNUE PSIMBIX, TIPSIMBIX U
IUI0cKoCTe|. PaccTostane oT TOUKH 10
MPSAMOM Ha MIOCKOCTHU H JIO IIIOCKOCTH B
npoctpascTse. 3.3. Kpussie BTOpOro
nopsiaka. KaHOHHUECKHe ypaBHEHHS U
OCHOBHBIE CBOMCTBA. Y paBHEHUS
KPHBBIX 2-TO MOPSI/IKa B MOJSIPHBIX
koopauHatax. 3.4. IloBepxHOCTH
BTOpOTO nopsiaka. KanHonnueckue
YpaBHEHHS U OCHOBHBIE CBOWCTBA.
Meron ceuenuid. [loBepxHocTu
BpameHus. [nnmmanprieckue no-
BepxHocTH. Konyc. 4.1. JIuneinslit
onepartop. Marpuia JuHeitHOro
npeoOpa3zoBanust. i3MeHEHUE MATPHIIBI
JUHEHHOTO Ipeo0pa30BaHUs TP 3aMEHe
6a3uca. CoOCTBEHHBIE YUCIa U
COOCTBEHHBIE BEKTOPHI JINHEITHOTO
npeoOpa3oBaHus. Matpuia JIMHEHHOTO
npeoOpa3oBaHus B Oasuce 3
COOCTBEHHBIX BEKTOpOB. Omeparop
MPOCTOH CTPYKTYpBI. Y CIOBHSI IPOCTON
CTPYKTYpbI onieparopa. 4.2 JIuHelHbIid
oIepaTop B €BKJINI0BOM IIPOCTPAHCTBE.
CaMoconpsiKeHHBIH onepaTop.
CBoiicTBa COOCTBEHHBIX YHCET U
COOCTBEHHBIX BEKTOPOB
CaMOCOTIPSDKEHHOTO OIlepaTopa.
IIpuBenenne maTpuLbL
CaMOCOTIPSDKEHHOTO onepaTopa K
JUaroHaJdbHOMY BUY. 4.3
KBaznparuunsie Gpopmbl. MarpudHast
3anuch. MI3MeHeHne MaTpuiisl
KBaJipaTU4HON (pOpMBI IpH 3aMeHE
6asuca. Knaccnguxanus kBagpaTHIHBIX
dopm. TIpuBeneHre KBaapaTHUHON
(hopMBI K KAHOHHIECKOMY BHUJLY.
Kpurepnii CunbBecTpa. 3aKOH HHEPIIHH.
[Tpaswmiio Jlekapra. 4.4 TlpuBenenue
YpaBHEHUM KPUBBIX U MMOBEPXHOCTEN
BTOPOTO MOPSAKA K KAHOHMIECKOMY




BUJIY Ha OCHOBE TCOPHH KBaJPAaTHIHBIX
dhopm.

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

[TpomexxyTouHas arTecTanus Mo JMCHMIIJIMHE TPOoBoaUTCS B 1 cemecTpe - B (hopMe 3K3aMeHa, KOTOPbIi
HampaBlieH Ha olleHKY copmupoBanHocTr kommereHmit OITK. 1.

Kpome Toro, chopmMupoBaHHOCTH KOMIETEHIIMH MTPOBEPSETCS MPU MPOBEACHUHM MEPOIPHUITHIA TEKYILEro
KOHTPOJISI, YKa3aHHbBIX B TaOnuie pasaena 1.

B 1 cemectpe 00s3aTelnbHBIM 3TallOM TEKYIICH aTTECTAllMU SBJSIETCS PacdyeTHO-TpauuecKoe 3aJaHue
(pabota) (PI'3(P)). TpeboBanus k BeimonHeHuto PI'3(P), cocraB u mpaBwmiia olieHKH chOPMYITUPOBAHEI B
nacropte PI'3(P).

OO61ue nmpaBuiia BHICTABICHHS OLIEHKU 110 JUCLUILIMHE ONpPEAestoTcs 0aliIbHO-PEUTHHIOBOM CUCTEMOH,
IPUBEJCHHON B paboueil mporpaMme yueOHOM TUCLUIUIMHBI.

Ha ocHoBaHuu npuBeIEHHBIX Aajiee KPUTEPUEB MOKHO CJlielaTh OOLIMH BBIBOJ O C(HOPMHPOBAHHOCTHU
xomnereHuuu OIIK.1, 3a koTOpBIE OTBEUAET QUCLUIUIMHA, HA PA3HBIX YPOBHSX.

OO0uas xapakTepuCcTUKA YPOBHEH 0CBOEHHMSI KOMIIETEHIIHIA.

Hu:ke moporoBoro. YpoBeHb BBITIOJHEHHS Pa0dOT HE OTBEYaeT OOJIBIIMHCTBY OCHOBHBIX TpeOOBaHWIA,
TEOPETHUYECKOE COJIEPKAHUE Kypca OCBOEHO YaCTUYHO, ITPOOENIbl MOTYT HOCUTh CYILIECTBEHHBIH XapakTep,
HE0OXOMMBbIE MMPAKTUYECKHUE HaBBIKU PAOOTHI C OCBOEHHBIM MaTepHaIoM c(hopMUpPOBaHbI HE JOCTATOYHO,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX IMpOrpaMMoi OOy4deHHs Y4eOHBIX 3aJaHUil HE BBIIOJIHEHbBI WIIH
BBITIOJIHEHBI C CYIIECTBEHHBIMU OIIMOKAMHU.

IloporoBblii. VYpoBeHb BBHINOIHEHUS pabOT oOTBeYaeT OOJIBLIIMHCTBY OCHOBHBIX TpeOOBaHUH,
TEOPETHUYECKOE CO/IEPKaHNE Kypca OCBOEHO YaCTUYHO, HO IPOOeNbl He HOCAT CYIECTBEHHOI'0 Xapakrepa,
HEOOXOMMBbIEe MPAKTUUECKHE HAaBBIKM PabOThI ¢ OCBOEHHBIM MaTe€pHUalioM B OCHOBHOM C(OPMUPOBAHBI,
OOJIBIIMHCTBO IMPEyCMOTPEHHBIX MPOrpaMMOil 0OyueHHs y4eOHBIX 3a/JaHUl BBIIOJIHEHO, HEKOTOpHIE
BUJIbI 33/1aHUH BBITIOJIHEHBI C OLTMOKaMHU.

ba3oBbIi. YPOBGHL BBITIOJTHCHU S pa60T OTB€YaCcT BCCM OCHOBHBIM Tpe6OBaHI/I5[M, TCOPECTUICCKOC
COACPIKAaHUC KypCa OCBOCHO ITOJIHOCTBIO, oe3 HpO6CJIOB, HCKOTOPLBIC INPAKTUYCCKHUEC HABBIKU pa6OTLI C
OCBOCHHBIM MaTcpuaiomM C(l)OpMI/IpOBaHI)I HEAOCTATOYHO, BCC MPCAYCMOTPCHHBIC HpOI’p&MMOﬁ O6yLIeHI/I$I
y‘-IC6HBIC 3aaHus BBIIIOJIHCHBI, KQYC€CTBO BBLIIIOJHCHHUA HMU OJHOT'O M3 HUX HC OIICHCHO MHWHHMAJbHBIM
quCJIOM 68.J'IJ'IOB, HCKOTOPBIC U3 BBINTOJHCHHBIX SaﬂaHHﬁ, BO3MOXXHO, COACPIKAT OIIINOKH.

IIpoaBuHYTHINA. YPOBEHb BHINOIHEHHUS Pa0OT OTBEYAET BCEM TPEOOBAHUSIM, TEOPETUUECKOE COMIEPIKaHUE
Kypca OCBOEHO MOJHOCTBIO, 6€3 MpoOesoB, HE0OX0AMMbIE MPAKTUYECKUE HaBBIKU PabOThI ¢ OCBOEHHBIM
MaTtepuajoM c(hOopMUpPOBaHBI, BCE NPEAYCMOTPEHHBIE IpOrpaMMol oOyueHHs YydeOHble 3aJaHus
BBITTOJIHEHBI, KAYECTBO MX BBIIMOJIHEHHS OLIEHEHO YHCIIOM OaioB, OJU3KUM K MAaKCUMAJIbHOMY.



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

Kadenpa anreOpsl 1 MaTeMaTH4eCcKoi JOTUKU

HaCHOPT IK3aMCHA
no aucuuiuiae «JIuneitnas anredpa», 1 cemectp

1. Meroauka oleHKH

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

DopMa >K3aMEHAOHHOTO OHTeTa

HOBOCHWBUPCKUI FTOCY JAPCTBEHHBIN TEXHUYECKWI YHUBEPCUTET
@DakynbTeT

buier Ne
K 9K3aMeHy 1o qucuuiuiiHe «JInHeiHas anredpay

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

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

2. Kpurepun ouenku

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

e onenka cocrasister 0-19 6annos.

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

e omenka cocrasisier 20-25 6annos.

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

e OlleHKa cocTaBisieT 26-35 bannos.

* OTBeT Ha K3aMEHAIMOHHBINA OWIICT 3aCUNTHIBACTCS HA MPOJABHHYTOM YPOBHE, €CIIH CTYICHT



XOPOIIIO 3HAET TEOPHIO U YMEET PelIaTh MPaKTHUCCKHE 3a1auH,
» oreHka cocrasisier 36-40 6annos.

3. IIIkana oneHKH

B o0mieii onieHKe 1Mo JUCHUIUIMHE 3K3aMEHAIMOHHBIE OayIbl YUUTHIBAIOTCS B COOTBETCTBUU C
npaBWiiaMd  OaJIJIbHO-PEUTUHIOBOM  CHUCTEMbI, MPUBEIEHHBIMH B paboueil mporpamme
JUCLUIUINHBI.

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

1. ITonsatue momns. Yucnoesle noid @, R, C. KoHeuHbIe MOII.

2. Ilome KOMIIIEKCHBIX 4HCEl. MoAynb M apryMeHT KOMIUIEKCHOro 4Hcia. QopMBL 3alllcH
KoMIIIeKcHBIX uncel. @opmyna Myaspa. HaxoxaeHne kopHeit n-if cTelleHH KOMIIIEKCHOTO
qHcna.

3. Ilomsatne xoneuna. Kombrno MHOrouneHoB Han moneM. Teopema besy. OcHoBHas Teopema
anre6psl. PasnosxeHne MHOIOWIEHOB Ha MHOXHTeNHN B rore R. HaxoxaeHne neinsx KOpHeil
MHOTO4IIEHA.

4. Anrebpa Matpnil. KoabIio MaTpHIl HAJ ITOIEM.

5. Onpenenutens obpaTHMOCTH MaTpHITEL. CBoMCTBA ompeaennTenei.

6. ObOparHag MaTpuua. MeToapl HaxokAeHUs: 00paTHOI MaTpULBL.

7. Panr Marpunbl. MeToapl HAXOAKISHHs paHra MaTpPHIEL

8. IlpocTpaHCTBO apupMeTHIecKHX BeKTOpPOoB. KpuTepHil MHHeHHON 3aBHCHMOCTH CHCTEMEI
apuMeTHdecKIX BeKTOpoB. TeopemMa o OasncHOM MuHOpe. KpuTepmil mHHeNHHOI
3aBHCHMOCTH CTPOK (CcTONOIOB) KBaApPaTHON MaTPHITEL

9. PemeHne HeBHIPOKACHHBIX CHCTeM JIHHEHHBIX ypaBHeHHMIT MeromoMm Kpamepa, MeTomom
oprnara-T'aycca i ¢ moMoIeio oOpaTHOIT MaTPHITBL

10. Teopema Kponekepa-Kanemm. HaxoxneHue oOwmero pelleHUs CHUCTeMBl JIHHEHHBIX
ypaBHESHHUI.

11. IlpuBeneHHas cHcTeMa THHEHHBIX ypaBHeHHMi. (DyHIaMeHTanbHasl cHCTeMa pelleHHI
(¢.c.p.). Teopema o cBs3u oO0mIero pemmeHNs CHCTEMEI JTHHEHHBIX ypaBHeHH# u ¢.c.p.
[PHBEJCHHOMH CHCTEMBL

12. T'eoMeTpHIecKOoe BEKTOPHOE MPOCTPAHCTBO. ba3lc B MPOCTPAHCTBE, HA IUIOCKOCTH H HA
MPAMOIL.

13. HexaproBa cuctemMa koopamunat, IIJICK. J{mina BexTopa. PaccTognne MeXKIy TOYKAMH.
Oprt BekTopa. IIpoeknusa. HanpaBasdtomye KOCHHYCHI.

14. CkamapHoe Npom3BelcHHe: oIpeAcTeHHe, CBoOHCTBa, BEIpakeHHEe B JCKapTOBEIX KO-
OpIMHATAaX, HaXoXJIeHHe yITa MeXIy BeKTOpaMH, HaxXoiIeHHe HpoeKIuu. (OHU3HMYecKHil
CMBICIT CKAIIIPHOT O MIPON3BEISHHU.

15. BekTopHoe mpom3BeJeHMe: oIpefeleHHe, CBOHCTBa, BEIpakeHHe B JeKapTOBEIX KO-
opIHHATaX, (PH3MIecKUil CMBICT.

16. CmemaHHOEe IpoH3BeleHHe: OIpelelcHHe, CBolicTBa, BRIpa)keHHe B IeKapTOBBIX
KOOpIHHAaTax.

17. YpaBHeHns npsMoil Ha IUNIOCKOCTH (oOlmee ypaBHeHHe, IMapaMeTpHUYecKUe yPaBHEHIM,
KaHOHIUeCcKoe ypaBHeHNe, ypaBHeHHe B 0Tpe3Kax).

18. YpaBHeHNe IpAMOIl Ha IUIOCKOCTH C VIJIOBEIM Koa(duruentoM. HopManbHOe ypaBHEHHe
mpsiMoii. B3zanMHoe pacronoxenne npsaMerx. HaxokaeHne yria MeK/Iy TPSMBIMIL.

19. VpaBHeHH INIOCKOCTH B IIPOCTPAHCTBe. B3auMHOe pacoiokeHne IIIOCKOCTel.

20. VpasHeHHS NpIMOH B NPOCTPAHCTBe. B3auMHOe pacHolOkeHHe MPIMEIX, HpAMoil n
ILTOCKOCTHL.

21. JlureitHble DpocTpaHcTBa: onpeAelcHNe H IpuMepsl. Kputepnil miHeiiHoil 3aBHCHMOCTH
BEKTOPOB.

22. Basuc. ITpumeps! 6a3ucos. KooparHate! BekTopa. CBOHCTBA KOOPAHHATHEIX CTONOIOB.
23. Teopema o umcie Oa3sHCHBIX BEKTOpPOB. PaHI cucTeMEBl BeKTOpoB. TeopeMa o paHre
KOHEYHOH CHCTeMHl YHCIOBEIX BeKTOPOB. PasMepHOCTh IpocTpaHcTBa. KoHedHOMepHEBIE 1
OeckoHeUHOMepHEIe IpocTpaHCcTBa. Teopema 0 JONOTHEHUH cHCTEMEI BEKTOPOB 0 Oa3Hca.



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

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

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

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

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

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

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

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

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

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

34. XapakTepHcTHYecKHI MHOTOWISH I €70 HEBAPHAHTEL.

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

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

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

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

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

40. Meton oprororanusanuu IImuara.

41. Teopema 06 nm3oMop(hH3Me eBKIHI0BBIX IPOCTPAHCTR.

42. OpToroHambHBIe THHEHHBIE ONePaTOPBl H MATPHUIIEL

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

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

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

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

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

48. IloBepXHOCTH BTOPOrO MOPSIKA.



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,



