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86

JNekumm, yac.

36

MpakTnyeckune 3aHATUA, Yac.

36

NabopaTtopHble 3aHATUA, Yac.

13 HNX B aKTVUBHOIA 1
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12

10
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paboTa, PI'3, noarotoBka K
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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:

31. 3HaTb YHMBEPCA/ILHOCTb MATEMATUYECKUX METO/O0B B MO3HAHWM OKPY)KAIOLLETO MUpa

35. 3HaTb 6a30Bble MONOXKEHWS (hyHAAMEHTaNIbHBIX Pa3Ae/ioB MaTeMaTKM B 06beMe, HEO6XOAMMOM Ans
BNaAeHNs MaTeMaTUYeCKMM annapaToM A1s 06paboTKm MHAOpMaLIMK 1 aHann3a JaHHbIX B 061acTy
NPodeccMOHaNLHOM AeATeNbHOCTU

y5. YMETb MPUMEHATb OCHOBHbIE METO/bI MATEMATNYECKOrO annapara B MaTeMaT4ecKnx MOAENsX 06bEKTOB U1
MpoLEeccoB

y9. yMeeT pa6OTaTb C CUICTEMHbIMU ECTECTBEHHOHAYYHbIMWN MOAENAMN 00BEKTOB I'IpO[*)ECCI/IOHaJ'IbHOI\/JI
[eATeNbHOCTU

2. TpeboBaHus HI'TY K pe3ynbTaTaM 0CBOEHUSI ANCLUMINHbI

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

JnHeiiHas anrebpa

Or1K.1.35 3HaTb 6a30Bble MOIOKEHNSA (DYHAAMEHTA/IbHbIX Pa3fe/ioB MaTeMaTUKM B 00bEME,
Heob6X0ANMOM /1A BN1afeHNsi MaTeMaTUYecKMM annapaTom A1 06paboTKM nHpopMaunn 1
aHann3a faHHbIX B 061aCTV NPOGeCCMOHaIbHOWN AeATENBHOCTH

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

OlMK.1.y9 ymeeT paboTaTb C CUCTEMHbIMU eCTECTBEHHOHAYUYHbIMW MOE/ISIMU 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.y5 ymeTb MPUMEHATb OCHOBHbIe METOAbI MaTeMaTUYECKOro 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

OrlMK.1.31 3HaTb YHMBEPCa/IbHOCTb MaTeMaTUYECKUX METOZO0B B MO3HaHUW OKPYXKatoLLEro

Mupa
6.HOCTEIHOBKY W METOJIBI pENMIEHNS OCHOBHBIX 3aJlav, CBA3AHHBIX € IIEPEIUCICHHBIMA ﬂeKU'MM; rlpaKT|/|L|eCK|/|e 3aHATUA,
BBIIIE TTOHATHAMMH. CamocToaTenbHas pa60Ta

OlK.1.y5 ymeTb NPUMEHATb OCHOBHbIE MeTOAbI MaTeMaTUYeCKOro 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.y9 ymeeT paboTaTb C CUCTEMHbIMM 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.y5 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

a) 13yyaeT MEeTO[bl peLle-HNs
AN5 BbINOHEHMS NMEPBOIA YacTy
TUNOBOro pacyeTa (3agaum 5, 6,
Dk

6) 3HaKOMUTCA C MeToLa-Mu
NCCNe0BaHNs 1 pe-LUeHUs
CUCTEM NIVHEN-HbIX YPaBHEHWIA;
B) YUMTCS HAXOANTb Pa3NIOXKEHME
BEeKTOpa no 6asucy.




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.
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

a) 13y4yaeT B3aUMHOe
pacnonoXeHvie BEKTOPOB:
KONJIMHEAPHOCTb,
OPTOr0-Ha/IbHOCTb,
KOMMNaHap-HOCTb;

6) NPUMEHSET METO/bI
BEKTOPHOI anredpbl K
pe-LLEHNI0 FreOMETPUYECKNX

3agau.

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

1. i3y4aeT noHaTme 06
yPaBHEHUSAX NINHWI U
noBepxHocTe. Anrebpanyeckume
JMHUW 1 NOBEPXHOCTW.
M10ocKoCTb B NPOCTPAHCTBE.
BekTOpHOe, 06LLee, HOpManbHOE
YpaBHEHNA NIOCKOCTW.
B3avmMHoe pacrnonoxexue
M10CKOCTENA.

2. N3yyaeT npsMyt0 B M10CKOCTY
1 B NpocTpaHcTee. BekTopHoe
ypaBHeHWe, napameTpuyecKme n
KaHOHWYECKIe ypaBHeHUs
npsMbIX. B3avmHoe
pacronoxeHune NPsAMbIX,
MPAMBIX U N10CKOCTENA.
PaccTosiH1e OT TOYKM [0 NPAMOiA
Ha NI0CKOCTW W A0 M/I0CKOCTU B
MPOCTPaHCTBE.

3. M3yyaeT KpmBble BTOPOro
nopsiaka. KaHoHnueckume
YPaBHEHNSA N OCHOBHbIE
CBOWCTBA. Y paBHEHUS KPUBbIX
2-ro nopsaka B nofapHbIX
KoopAmnHarax.

AVpakTnyeckas eanHMLA: NeMeHTbI IMHERHON anre6pbl




4. 4.1. lnHeliHbI onepaTop.
Matpuua nMHeiHoro
npeobpasoBaHuns. 13MeHeHWe
MaTpuLbl NIMHENHOTO
npeo6pa3oBaHNs Npy 3aMeHe
6asmca. CoOCTBEHHbIE YnCna U
COGCTBEHHbIE BEKTOPbI IMHEAHOIO
npeo6paszoBaHus. MaTpuua
NTMHENHOro NpeobpasoBaHus B
6asmce 13 CO6CTBEHHbIX BEKTOPOB.
OnepaTop NPOCTON CTPYKTYpbl.
YCnosums NpocToli CTPYKTYpbI
oneparopa.

4.2 JlnHeliHbIn onepaTop B
€BK/IMOBOM NMPOCTPaHCTBE.
CamoconpsiKeHHbI onepaTop.
CBolicTBa COBCTBEHHbIX YMCEN U
COOCTBEHHbIX BEKTOPOB

1. M13yyaeT nnHeliHble
onepaTopbl. MaTpuLy
NNHENHOro NpeobpasoBaHus.
VI3MeHeHWe maTpuLbl
NVHENHOT 0 Npeo6bpa3oBaHus rnpu
3aMeHe 6a3nca. CO6CTBEHHbIe
yncna n co6CTBEHHbIE BEKTOPbI
NMHERHOro NpeobpasoBaHus.
Martpuua nHeinHoro
npeobpasoBaHus B 6asuce u3
COGCTBEHHBIX BEKTOPOB.
Onepatop NpoCTOl CTPYKTYPbI.
Ycnosus NpocTol CTPYKTYpbI
oneparopa.

2. V13yyaeT NnHeliHbIN onepaTop
B €BK/IMZ0BOM NPOCTPaHCTBE.

CaMOCONDSKEHHOMO OMEpaTODA 2 8 10, 8,9 CamoconpsKeHHbIA onepaTop.
I'IpMBe,qeﬂme MaTPULp paropa. CBolicTBa COBCTBEHHbIX YMCEN U
COOCTBEHHbIX BEKTOPOB
CamMOoCONpPSAXEHHOro onepaTopa K P
MaroHanbHOMY BiAy CamMOoCONPsXeHHOro onepaTopa.
| NpuBeseHWE MaTpULLbI
4.3 KBagpaTuyHble (POpMbI. PYBEA L
MaTpuyHas 3anuce. N3meHeHne CaMocOnpAKERHOTO onepaTopa K
LT naroHasibHoMy BUAY.
MaTpuLbl KBaApPaTUYHON (POPMbI A y BARY
Mo 3aMeHe 6asnca 3. N3y4yaeT KBagpaTuyHble
' opMbl. MaTpryHas 3anmce.
Knaccugukaumsa keagpaTUyHbIX q|/3|3|5|eHeH|/le MpaT ML)
(hopm. MprBeaeHVe KBaLpaTUYHONM KBADATUYHOI (EOU'MH U
(hOpMbl K KAHOHUYECKOMY BULY. aAp P P
KpuTepuii CrnbBecTpa. 3akoH 3aMeHe 6a3nca. Knaccugumkaums
' KBaApaTUYHbIX (NOPM.
WHepuun. MNpasuno fekapTa. aap (hop o
4.4 MpuBe/IcHIe ypaBHEHMiA MpuBeaeHne KBagpaTUYHON
' v OPMbl K KAHOHWYECKOMY BUAY.
KPWBbIX 1 NMOBEPXHOCTEN BTOPOro ﬁ ETE Uit CUTLBECTDA :’?lakoﬁy
nopsafka K KAHOHUYECKOMY BUAY Ha er EM MoaBuo Ll,peka T
OCHOBE TEOPUU KBaAPaTUUHbIX puan. Tip pTa.
thopm.
Tabnuua 3.2
CcbIfIKM Ha
< | AKTMBHbIe
TeMbl NPaAKTUYECKUX 3aHATUI hopMbl, uac Uacbl | pesynbTathbl YuyebHasa gesaTesIbHOCTb
' ' 06y4eHus
CemecTtp: 1
AnpakTnyeckas eguHmua: Boicwas anrebpa
a) U3yyaeT MeTOofbl peLle-HuUs
A5 BbIMO/IHEHWSA NEPBOWA YacTy
TUNOBOrO pacyeTa (3agaun 5, 6,
1. 1.1. Matpuubl 1 onpegenutenu. 7);
1.2. CucTembl NMMHENHbIX 4 10 1,3,6 6) 3HaKOMUTCA C MeToLa-Mu

ypaBHe-HWiA.

NCCNE0BAHNS U Pe-LLUEHNS
CUCTEM NIVHEN-HbIX YPaBHEHWIA;
B) YUMTCS HAXOAUTb Pa3fIOXeHMe
BeKTOpa no 6asucy.




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

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

CMeLLaHHOe npousseaeHns 2 10 2,7 KOMM/1iaHap-HOCTb;
BEKTOPOB. 0) NPUMEHSET METObI
2.3. Pa3noxeHwe BeKTopa no BEKTOPHOI anre6pbl K
6asucy. pe-LUeHNI0 reOMETPUYECKINX
3ajau.
OnpakTnyeckasn eguHuLa: AHaNMTNYecKasa reomeTpus
1. Vi3y4aeT noHaTHE 06
YPaBHEHUSAX NMNHWIA 1
3. 3.1. ToHATMe 06 ypaBHEHUAX noBepxHocTe. Anrebpanyeckue
NVHWIA 1 NOBEPXHOCTEN. JIMHWUN 1 NOBEPXHOCTW.
Anre6-panyeckune MHAN U lMnockocTb B MPOCTPaHCTBe.
NoBepXHOCTU. [NN0CKOCTb B BekTopHOe, 06LLee, HOpMasbHOe
Mpo-cTpaHcTBe. BekTOpHOE, 06LLiee, YpaBHEHNA NIOCKOCTW.
HOPMa/IbHOE YpaBHeHWS B3anmHoe pacnonoxeHune
nnockoctu. BsavmHoe NNOCKOCTEN.
pacnonoXxeHue NA0CKOCTEN. 2. /3y4yaeT npAamyto B MI0OCKOCTU
3.2. [pamas B N10CKOCTA U B 1 B NpoCTpaHcTBe. BeKTOpHOe
npocTtpaHcTee. BekTopHoe ypaBHeHWe, napaMeTpuyecKmne n
ypaBHeHMe, NapaMeTpnYeckme 2 8 4,5 KaHOHWYeCKne ypaBHeHUSA

KaHOHWYeCKMe ypaBHEHUS NPSAMbIX.
B3anmHoOe pacrnonoxeHue npambix,
MPAMbIX W MI0CKOCTENR. PaccTosiHME
OT TOUKW A0 NPSIMONA Ha NA0CKOCTY
1 [10 NTIOCKOCTW B MPOCTPaHCTBE.
3.3. KpuBble BTOPOro nopsaka.
KaHOHMYecKne ypaBHEHNA U
OCHOBHbI€E CBOICTBA. Y PaBHEHNS
KPMBbIX 2-r0 NopsigKa B NOASPHbIX
KOOpAMHaTax.

npavbIx. BzaMmHoe
pacnosioXkeHne NPAMBbIX,
NPAMbIX W M1I0CKOCTENA.
PaccTosiH1e OT TOUKW A0 MPAMOM
Ha NJI0CKOCTW 1 [10 MI0CKOCTU B
MPOCTPaHCTBE.

3. N3yyaeT KpuBble BTOPOro
nopsagka. KaHoHuyeckme
ypaBHEHWS U OCHOBHbIE
CBOWCTBA. YpaBHEHMS KPUBbIX
2-TO nopsaKa B MONAPHbIX
KoopAmHaTax.

AnpakTnyeckas eanHMLA: DNEMEHTbI IMHENHONM anrebpbl




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

1. M13yyaeT nnHeliHble
onepaTopbl. MaTpuLy
NNHENHOro NpeobpasoBaHus.
VI3MeHeHWe maTpuLbl
NVHENHOT 0 Npeo6bpa3oBaHus rnpu
3aMeHe 6a3nca. CO6CTBEHHbIe
yncna n co6CTBEHHbIE BEKTOPbI
NMHERHOro NpeobpasoBaHus.
Martpuua nHeinHoro
npeobpasoBaHus B 6asuce u3
COGCTBEHHBIX BEKTOPOB.
Onepatop NpoCTOl CTPYKTYPbI.
Ycnosus NpocTol CTPYKTYpbI
oneparopa.

2. V13yyaeT NnHeliHbIN onepaTop
B €BK/IMZ0BOM NPOCTPaHCTBE.

2 8 10, 8,9 CamoconpsKeHHbIA onepaTop.
CBolicTBa COBCTBEHHbIX YMCEN U
COOCTBEHHbIX BEKTOPOB
CaMOCOIMPSHKEHHOO ornepaTopa.
MpuBeaeHWe MaTpuLib
CaMOCOMPSKEHHOr0 onepaTopa K
AvaroHasibHOMy BuUAy.

3. N3y4yaeT KBagpaTuyHble
(hopmbl. MaTpryHas 3anmce.
3meHeHve MaTpuLbl
KBapaTUYHON hopMbl NpK
3aMeHe 6a3nca. Knaccugumkaums
KBagpaTUYHbIX (hOPM.
MpviBeAeHMe KBaAPaTUYHOM
(hOpMbl K KAHOHWYECKOMY BULY.
Kputepuii CunbeecTpa. 3aKoH
nHepuun. MNpasuno fekapTa.

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'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 : [y4ebHUMK ans
BY30B M0 MHXEHEPHO-TeXHWYeckuM cneupanbHocTaM] / A. C. byrpos, C. M. Hukonsckuid. - M., 2008. - 284
C.: WU.

3 |I‘Iop,r0TOBKa K arTectauum |10, 8,9 |2 |4




: KpacHoB M. J1. BeKTOpHbIi aHanu3. 3agayun 1 nprmMepbl ¢ NOAPOOHLIMU peLLeHnsMI : yuebHoe nocobue
Ans BTy308 / M. J1. KpacHos, A. V. Kucenes, I'. . MakapeHko. - M., 2002. - 140 c. : un. C60pH1K 3a4a4 no
MmaTemaTtumke ansa BTy3oB. B 4 T.. Y. 1 : [yue6Hoe nocobue ans BTy3oB] / A. B. Edoumos, A. . KapakynuH,
W. b. KoxyxoB 1 ap. ; nog o6ul. pea. A. B. Edmmosa, A. C. NMocnenosa. - M., 2003. - 288 c. : un. byrpos
A. C. Boicwasa matematuka. [B 3 1.]. T. 1 : [yuebHUK A1 BY30B MO NHXEHEPHO-TEXHUYECKUM
cneymnanbHoctam] / A. C. byrpos, C. M. Hukonbckuid. - M., 2008. - 284 ¢. : .

5. TexHonormna oby4veHuns

N5t opraHu3aLmy 1 KOHTPO/IS CaMOCTOSITe/IbHO PaboThl 06YUAIOLLMXCS, & TAKXKe NPOBEAEHNS
KOHCYNbTaLMiA MPUMEHSAOTCS MHOPMaLOHHO-KOMMYHWKaLMOHHbIE TexHonorum (Taén. 5.1).

Tabnunua 5.1

[esTenbHoCcTb MHhopMaLMoHHO-KOMMYHUKALMOHHbIE TEXHOI0M K

VHhopmumpoBaHue MopTtan HI'TY

PasMmeLLieHne yueBHbIX Moptan HITY
MaTepu1anos

Tabnuua 5.2

AKTUBHbIE N MHTEPAKTMBHbIE (DOPMbI NPOBEAEHUS 3aHATUI

Kogb! hopMupyemMbIx

Ne HanmeHoBaHMe aKTUBHbIX hopM .,
KOMMEeTeHLMIN

1 |Jlekums B (hopMe AUCKyCCUn OlK.1;

®opmupyeMbie yMEHHH: 35. 3HATh 0A30BbIE TIOJIOKEHUS (PYHAAMEHTATIBHBIX PA3/IEIOB
MaTEeMaTHKH B 00BbeMe, HeOOXOMMMOM TS BJIAISHUSI MaTeMaTHYeCKUM aIllapaToM it 00paboTKH
uH(POPMALIMU U aHATN3a JAHHBIX B 00JIACTH MPO¢eCCHOHATBHOM 1eATeIbHOCTH

Kparkoe onucanue npumvenenusi: [Ipenonaearens npuBoAUT NpUMephl B BUIIE KPATKO
chOPMyTUPOBAHHBIX TIPOOJIEM U MPEIJIaraeT CTyAeHTaM KOPOTKO OOCYIUTh, 3aTEM NIeaeT KPaTKHA
aHATN3, BBIBOMBI U JIeKLMs nponoskaercs. [IpernogasaTens npu U310KEHUN JIEKLTHOHHOTO
Marepuasia He TOJbKO HCIOJIb3YET OTBETHI CTYIEHTOB HA CBOM BOMPOCHI, HO U OPTaHU3YET
cBOOOAHBIN OOMEH MHEHUSIMU B MHTEPBAIAX MEXAY JIOTHYeCKUMU Pa3aeiaMu.

2 |Mpo6nemHbiii MeTos lonK.1;

@ opmupyeMbie yMEHHH: 35. 3HATh 0A30BbIE TIOJIOXKEHUS (PYyHAAMEHTAIBHBIX PA3/IEIOB
MaTeMaTHKU B 00beMe, HeOOXOMUMOM TSl BIAJICHHSI MATEMATHUYECKUM armapaToM it 00paboTKu
uH()OPMALIMU U aHATM3a JAHHBIX B 00JIACTH NPO¢eCCHOHATLHOM 18 TeIbHOCTH

Kparkoe onucanue npumvenenusi: [IpoGnemMHbIi ceMrHap BeneTcs 4yepes3 IUCKYCCHU.
OcobeHHOCTRIO MPOOIEMHOTO CeMHHApPA SIBJISIETCSl COYSTaHHe "MO3IOBOro mTypMa' U "TBOPUYECKOM
OUCKYCCHH'", THANBUAYAILHOH U IPyNIoBOi paboThl, KaK Ha Tare MOATOTOBKH, TaK U BO BPEMs
ero nposeneHus. Ha ceMuHape He TOJIBKO He 3aMperiarTcs, HO U NPUBETCTBYIOTCS KPUTHUECKHE
3aMeuaHust ¥ BOmpockl. OCHOBOM NpOoOJIEMHOTO CEMUHAPA SBJISIETCS CO3/IaHKEe TTPOOIEMHOMN
CUTYyaIlH, KOTOpasi CTaBUTCs 3a0aroBpeMeHHO (He MeHee ueMm 3a 7-10 nueii). Hameuaetcs 10, 4yTO
HY’KHO TTOJIY9UTh B Pe3yJIbTaTe MOATOTOBKH, TEM CaMbIM (hOPMHUPYETCS HEKOTOPOE MEPBUTHOE
TIpefCcTaBIeHHe O 3a7auax U CyTu uccienoanus. CTyIeHThl CAaMOCTOSITEIBHO OCYIECTBIISIIOT
MNOMNCK HeO6XO,[[I/IMI>IX CBe,HeHI/II‘/JI 1o paCCManHBaeMOﬁ TEME, BHAKOMSATCS C pa3/IMYHBIMKA MHCHUAMU
Y BapUaHTAMHU MMPEIJIOKESHHUH TI0 €€ PeleHHIO.

6. MpaBuna aTTecTalumm 06yYatoLLMXCs Mo y4ebHO ANCUUNNHE

[ns atTecTaymm obyyarowmxca no AUCUMNINHe Ucnosb3yeTcs 6anbHO-penTUHIOBas c1ucTeMa
(BPC), no3sonstoLwas BbICTaBSATb OLEHKW MO TPaaULMOHHOM LWKane n 15-ypoBHeBoi ECTS.

KpaTkast nHchopmaums o bBPC npusegeHa B Tabn. 6.1.




Tabnuua 6.1

MuH. .
OueHnBaeMble BUAbI feATeNIbHOCTU 06y4YaroLmMXcs a1 MakcumasibHbIi 6an
Cemectp: 1
Jexyus: 9 18
Ipaxmuyecxue 3auamusi: 11 22
PI'3: 10 20

KoHTponupytowye Matepuaibl NpuBoAaaTes B “KpacHos M. J1. BekTOpHbIV aHanus. 3agayuv u npymepbl ¢ NOAPOGHbIMY peLLeHnsMy : yuebHoe nocobue An1s BTy30B / M.

J1. KpacHos, A. . Kucenes, I'. M. MakapeHko. - M., 2002. - 140 c. : un."
11 40

DOx3amen:
KoHTponupytoLye MaTepuasbl (CAMCOK BONPOCOB) NpuBoaaTcs B “/BneBa A. M. JuHeliHas anrebpa. AHanMT4Yeckas reomeTpums : yuyebHoe mocobue Ana 1 Kypca Bcex
(hakynbTeToB 1 hopm 06ydenus / A. M. Menesa, M. L. NMpunyukas, . . YepHbix ; HOBOcK6. roc. TexH. yH-T. - HoBocn6upck, 2009. - 149, [1] c. : un., Tabn."

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 | 31. 3HaTb YHMBEPCAILHOCTb MAaTEMaTUYECKUX METOLOB B MO3HAHWUN OKPYXAOLLEro Mmpa +

35. 3HaTb 6a30Bble NOMNOXEHWS PYHAAMEHTA/bHBIX Pa3fenoB MaTeEMATUKUN B 06bEME,
Heobx0aVMOoM /151 BNafieHNst MaTeMaTUYeCKUM annapaTom Ans 06paboTKy MHopMaLlmmn 1 + +
aHanm3a AaHHbIX B 0611aCTV NPOMECCUOHANLHON AeATENBHOCTH

y5. YMETb NPVUMEHSITb OCHOBHbIE METO/bI MaTEMATMUECKOrO annapaTa B MaTeMaTUUeCcKUX
MOZENsiX 06bEKTOB U MPOLIECCOB

y9. yMeeT paboTaTh C CUCTEMHBLIMW ECTECTBEHHOHAYYHbIMU MOZENISIMW 0GBEKTOB
NpoeccUoHanbHOl esTenbHOCTH

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

7. lutepatypa

OcHoBHas nMTepaTypa
1. UeneBa A. M. OcHoBsI ayireOphl U aHATUTAYECKON reoMeTpuu : [yueOuuk] / A. M. Uenesa, A. I
ITunyc, A.B. Uexonanckux ; HoBocuO. roc. TexH. yH-T. - HoBocubupck, 2006. - 268, [1] ¢. : n.
2. UeneBa A. M. 'oToBHMCS K KOHTPOJIEHOM paboTe : yueOHOe mocobue / A. M. Henesa, JI. B.
Kosanesckas, U. /1. Yepnsrix ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2010. - 172 ¢. : un.
3. UBnesa A. M. I'oToBHMCSI K KOHTPOJILHOMH padoTe : yueOHOe nmocodue / A. M. Usnesa, JI. B.
Kosanegrckas, U. /1. Uepubix ; HoBocuO. roc. TexH. yH-T. - HoBocubupck, 2015. - 172 c.. - Pexum
noctymna: http://elibrary.nstu.ru/source?bib_1d=vtls000223023

[lononHUTeNbHas nnTepaTypa

1. Kpacunos M. JI. BextopHslii ananu3. 3amauu U MpUMeEpPHI ¢ TTIOAPOOHBIMH PelIeHUsIMH : yaeOHOe
nocodue st BTy30B / M. JI. Kpacuos, A. W. Kucenes, I'. 1. Makapenko. - M., 2002. - 140 c. : .
2. COopHuKk 3ama4 o mareMartuke st BTy30B. B 4 1.. U. 1 : [yueOHoe mocobue ans BTy308] / A. B.
E¢umos, A. ®. Kapakymun, 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 «HznatensctBo Jlansy : https://e.lanbook.com/
3. OBC IPRbooks : http://www.iprbookshop.ru/

4. 9BC "Znanium.com" : http://znanium.com/

5.

8. MeToanyecKoe 1 NPorpammMHoe o6ecredeHue

8.1 MeTopauyeckoe obecrneyeHme

1. byrpoe 4. C. Beicinas matemaruka. [B 3 1.]. T. 1 : [yueOHuK maist By30B 10
uHKeHepHo-TexHuueckuM creruansaoctsm| / . C. Byrpos, C. M. Huxonbckuii. - M., 2008. - 284
C.: WL

2. bexnemumes /1. B. Kypc anamutudeckoil reoMeTpun B JIMHEWMHON anreOpsl | ydeOHUK [T BY30B
/ . B. bexnemumes. - M., 2008. - 307, [1] c.

3. UsneBa A. M. Jluneitnas anrebpa. AHauTHYecKas reoMmeTpus | yuedbHoe nocobue mis 1 kypca
Bcex (axysabTeToB U opm obyuenus / A. M. Usnesa, I1. U. Ipunyukas, U. /1. Yepnsix ; HoBocu®.
roc. TexH. yH-T. - HoBocubupck, 2009. - 149, [1] c. : un., Tabmn.

8.2 CreunanmanpoBaHHOe NporpammHoe obecreyeHme
1 Windows
2 Office

9. MaTepuasibHO-TEXHUYECKOE obecneyeHne

Mpe3eHTaLMOHHOe 060pyA0BaHME

No HanmeHoBaHue Ha3HauyeHne

1 |lpe3eHTaUMOHHOE 060pYyaOBaHME Mpe3eHTaUMoOHHOEe 060pYyA0BaHNE
(MynbTUMeANa-NPOEKTOP, 3KPaH, KOMMbIOTEP (UCMONb3YeTCA AN NpeAcTaBIeHuUs
18 ynpaBaeHus) NIEKUMOHHOI0 MaTepmana




denepanbHOE rocy1apcTBEHHOE O10JKETHOE 00pPa30BaTEIbHOE YUPEXKICHUE
BBICIIETO 00pPa30BaHUS
«HoBocubupckuii rocy1apcTBEHHBIN TEXHUYECKHI YHUBEPCUTETY

Kadenpa anreGper 1 MaTeMaTH4YeCKON JTOTHUKH

“YTBEPXIAIO”

JIEKAH ®JIA

n.1.H., mpodeccop C.JI. Canenko
2 r.
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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

Iranbl OEeHKH KOMIIeTeHIHii

Iloka3arenu
chopMUpPOBAHHOCTH Meponpusitust
Popuupyevre KOMIIeTeHI Ui Tembl TEKylero IIpomexyTounas
KOMIETEHIINH (3HAHMSL, yMeHHs1, KOHTPOJISI aTrecranus (3K3amMeH,
HABBIKH) (kypcoBoii mpoeKT, 3a4er)
PI'3(P) u op.)
OIIK.1 cnoco6HocTh |31. 3HATH 1.1. Matpunpl. Onepanuu Haj DK3aMeH, Bonpock 1-
YUUTHIBATH YHUBEPCAJIbHOCTh MaTpuriamMu. OnpeenuTens 10
COBpPEMEHHBIE MaTeMaTHYeCKUX MaTpHUIIBI ¥ €r0 CBOMCTBA.

TEHJICHIMH PA3BUTHUS
TEXHUKH U
TEXHOJIOTUH B
obnactu
obecreueHus
TexHOochepHOit
0€301IacHOCTH,
U3MEPUTEIFHON U
BBIYUCIIMTEIILHON
TEXHHUKH,
MH(OpPMaLMOHHBIX
TEXHOJIOTUM B CBOSH
npodeCCUOHATBHOM
JIEATEILHOCTH

METOAOB B IIO3HAHUU
OKPY’KaroIIero Mupa

Ooparnas marpura. [Toctpoe-
HHUe oOpaTHOW MaTpunbl. 1.2.
JIuneiinas HE3aBUCUMOCTD
CTPOK H CTOJIOIIOB MaTPHIIBI.
Panr matpunel. HensmeHnnoctsb
paHTa IpH JIEMEHTAPHBIX
IIpeoOpa30BaHUAX MaTPHIIBL.
Panr cryneHuatoil MaTpuibl.
Brruncienne panra MaTpHIBI C
noMouibio anroputma ['aycca.
Teopema o 6a3uCHOM MHHOpE.
1.3. Cucrtembl TMHEWHBIX
ypaBHeHUHA. OCHOBHbIE TOHATHUS
U onpezeneHus. MaTpuuHbli
croco0 pemmenns. PopMyIbt
Kpamepa. Meton I'aycca.
COBMECTHOCTD CHCTEMBI
JIMHEHHBIX anre0panyecKux
ypaBHEHHH (TeopemMa
Kporekepa-Kanemm).

OIIK.1

35. 3HaTh 0a30BbIC
MOJIOKEHHS
(byH/IaMEeHTaIbHBIX
paszenos
MaTE€MaTHKU B
o0beme,
HEOO0XOIUMOM ISt
BIIAJICHUS
MaTeMaTHYeCKUM
anmnapaTom JJis
00paboTKH
nadopmanuu n
aHaM3a TaHHBIX B
obmactu
npodeccruoHaTbLHOM
JIeSTeIbHOCTH

1.1. Matpuusl. Onepanuu Haj
Marpuiamu. OnpenenuTenb
MaTpHULbI U €r0 CBOMICTBA.
O6patnas matpuna. [Toctpoe-
HHe 00paTHOW MaTpuubl. 1.2.
JIuneiiHas HE3aBUCUMOCTh
CTPOK M CTOJIOIIOB MaTPHIIHI.
Panr marpunel. Hensmennoctsb
paHra IpH 3JIeMEHTapHBIX
MIpeoOpa30BaHUAX MaTPHIIBL.
Panr crynenuaToil MaTpHLBL.
Brruncienue panra MaTpHIbI C
nomMolnsko anropurma [Maycca.
Teopema o 6a3ucHOM MUHODE.
1.3. Cucrembl THHEWHBIX
ypaBHeHHHA. OCHOBHBIEC TOHATHS
U onpezeneHus. MaTpuuHblil
crioco6 pemeHust. PopMyITsl
Kpamepa. Meton I'aycca.
CoBMECTHOCTb CUCTEMBI
JIMHEHHBIX anreOpanyeckux
ypaBHEHUH (Teopema
Kponekepa-Kanenm).

PI'3, pa3nensr 1-4

DK3aMeH, Borpocs! 11-
21

OIIK.1

y5. yMeTb IPUMEHSTD
OCHOBHBIC METO/IbI
MaTEeMAaTUYECKOTO
anmapara B
MaTeMaTHYeCKHX
MOJEIAX 00BLEKTOB U
MPOLIECCOB

2.1. Bexropsl. JIuHeiiHble
onepanuy HaJl BEKTOPAMH U UX
cBoiictBa. [lonsTre nuHetHOrO
npocTtpaHcTBa. JInnetHas
3aBUCUMOCTD U JIMHEHHAs
HE3aBUCHMOCTb BEKTOPOB. bazuc
U Pa3MEPHOCTH JIMHEHHOTO

PI'3, pa3nensr 5-9

DK3aMeH, BONPOCHI 22-
32




npocTpancTBa. CucTeMsl
koopauHat. KoopauHaTet
BekTopa. JInneliHble onepanuu
HaJl BEKTOPaMH B KOOPIUHATHOM
¢dopme. 2.2. CxansspHOE
MIPOU3BECHUE BEKTOPOB.
CBoiicTBa CKaJIIpHOTO
npousBeieHus. BripaxkeHue
CKaJIIPHOT'O NPOU3BEICHUS
yepe3 KOOPIUHATHI BEKTOPOB B
OPTOHOPMHPOBAHHOM 0a3zuce.
JnuHa BekTopa. Yroa Mexay
BEKTOpaMHu. Y CJIOBHE
OpPTOrOHAIILHOCTH BEKTOPOB.
Hampasinsitomne KoCUHYChbI
BekTopa. [Ipoekuus BekTopa,
CBOWCTBA MPOEKIHiL. 2.3.
BekTopHOE npou3BeneHNe U €T0
cBOicTBa. BepaskeHue
BEKTOPHOT'O TIPOU3BEICHHS
yepe3 KOOPIUHATHI BEKTOPOB B
OPTOHOPMHPOBAHHOM 0azuce.
IInomans nmapasnneno-rpaMma u
TPEYTOJIbHUKA. Y CIIOBHE
KOJIJIMHEAPHOCTH BEK-TOPOB.
2.1. JIuneliHble oniepaluy Ha
BEKTOpaMH U UX CBOWCTBaA. 2.2.
CkansipHOE, BEKTOPHOE U
CMEIIaHHOE ITPOU3BEICHUS
BeKTOpoB.  2.3. PaznoxeHue
BeKTopa 1o O6asucy. 3.1.
[Tonarue 06 ypaBHEHUAX JTUHUN
U TTIOBepXHOCTeH. Anre6-
panyecKue JMHAU ’
nosepxHoctu. [liockocTts B mpo-
crpaHcTBe. BekropHoe, obmiee,
HOpPMAJIbHOE YPaBHEHUS
miockocTu. BzanMHuoe
pacnoJyiokeHue miockoctei. 3.2.
[IpsiMas B IIOCKOCTH U B
mpocTpaHcTBe. BekTopHoe
ypaBHEHHE, TapaMeTpUIECKHUE U
KaHOHHUYECKHE YPaBHEHUS
npsiMbIX. BzaumHoe
pacToiokeHHe IPSMBIX,
NPSIMBIX U MIJIOCKOCTEHN.
PaccTosiHre 0oT TOUKH 110
IIPsIMOI Ha MIIOCKOCTH U JI0
IUIOCKOCTH B NMPOCTpaHCTBE. 3.3.
Kpussle BTOpOro nopsaka.
Kanonndeckue ypaBHeHUS U
OCHOBHBIE CBOMCTBA. Y PaBHEHUs
KPHUBBIX 2-TO TIOPSIIKA B
MOJISIPHBIX KoopAuHaTax. 3.1.
[Tonarue 06 ypaBHEHHAX JTHHUN
1 TIOBEPXHOCTEH. Anre6-
pandecKue JIMHAN ’
noBepxHocTH. I1nockocTs B npo-
cTpaHcTBe. BekTopHOe, obiee,
HOpPMAaJIbHOE YPaBHEHUS
miockocTu. B3zaumHuoe
pacnosoxxeHue miockocreil. 3.2.
IIpsimas B IIOCKOCTH U B
npocTpancTse. BekTtopHoe
YPaBHEHHE, TAPAMETPUIECKHE U
KaHOHMYECKHE yPaBHEHUS
npsMbIXx. B3aumuoe
PAcIOJIOKEHHE TIPSIMBIX,




MIPSIMBIX U TUIOCKOCTEH.
PaccTositnue oT TOYKH 110
TPSIMOM Ha TJIOCKOCTH U JI0
IJIOCKOCTH B TIPOCTPAHCTBE. 3.3.
Kpussie BTOporo nopsaka.
Kanonuueckue ypaBHeHUs U
OCHOBHBIE CBOMCTBA. Y paBHEHUS
KPHBBIX 2-TO MOPsi/IKa B
MOJISIPHBIX KOOpAWHATaX. 3.4.
IToBepxHOCTU BTOPOT0 MOPSIKA.
KaHoHM4eckne ypaBHEHHS U
OCHOBHBIE CBOMCTBa. MeTos,
ceueHuid. [loBepxHocTu
BpamieHust. Linnnaapudeckne
mo-BepxHocTH. Konyc. 4.1.
JIuneiinsiit oneparop. MaTtpuua
JUHEWHOTO TpeoOpa3oBaHMUs.
N3menenne MaTpuLbl
JIMHEIHOTO TpeoOpa3oBaHus
IIpu 3aMeHe Oa3uca.
CoOcTBeHHbIE YHCTa U
COOCTBEHHBIE BEKTOPBI
JIMHEITHOTO TIpeoOpa3oBaHusl.
Martpuia TMHEHHOTO
mpeoOpa3oBaHus B Oa3uce u3
COOCTBEHHBIX BEKTOPOB.
Omneparop npocToi CTPYKTYpPHI.
VYcaoBus IpocToil CTpYKTYphI
onepatopa. 4.2 JIuHeHbIN
oIepaTop B €BKJINAOBOM
MIPOCTPAHCTRBE.
CamMocomnpsKeHHBIH omepaTop.
CBolicTBa COOCTBEHHBIX YHCEI U
COOCTBEHHBIX BEKTOPOB
CaMOCOIIPSDKEHHOTO OIepaTopa.
[TpuBenenne MaTpuUIIBI
CaMOCOIIPSKEHHOTO OTlepaTopa
K luaroHajbHOMY BHUy. 4.3
KBanparnunsie Gpopmsbl.
Martpuunas 3anuck. IsmeHnenue
MaTpHIBI KBaAPaTHIHOH (HOPMBI
npu 3aMeHe 6asuca.
Knaccudukanms kBagpaTHIHbIX
¢dopm. [IpuBenenue
KBa/IpaTUYHOHN (POpPMBI K
KaHOHUYECKOMY BUY.
Kpurepnii CunsBectpa. 3akoH
nHepuu. [lpasuno Jlexapra. 4.4
[IpuBenenue ypaBHeHU
KPHBBIX M TIOBEPXHOCTEH
BTOPOTO IOPsIJIKa K
KaHOHMYECKOMY BHJY HA OCHOBE
TEOPUH KBAJPATUYHBIX QOPM.

OIlIK.1

y9. ymeet paboTath ¢
CHUCTEMHBIMHU
€CTCCTBCHHOHAYYHBI
MH MOACIIIMHU
00BEKTOB
npodeccruoHaTLHOM
JIeSITeIBHOCTU

1.1. Matpuripl u OnpeaeInuTeNy.
1.2. CucTeMbl JIMHEHHBIX
ypaBHe-HUH. 1.1. MaTpuisl.
Omnepanuy HaJ MaTPHUIIAMH.
Onpenenutens MAaTPHUIILI U €TO
cBoiicTBa. OOpaTHas MaTpHIa.
[MocTpoe-Hue obpaTHOM
Matpuipl. 1.2. Jluneiinas
HE3aBUCHMOCTbH CTPOK H
CTOJIOIOB MaTpHIlBl. PaHr
MaTpuibl. HensmMeHHOCTh paHra
TIPH DJIEMEHTAPHBIX
MPe0OPa30OBAHUAX MATPHIIBI.
Panr crynen4aToil MaTpuIib.
Brruncnenue paara MaTpHITHI C

PI'3, pasaensr 10-
13

DK3aMeH, BOIpPOChHl 33-
48




nomMolneko anropurma ["aycca.
Teopema o 6a3ucHOM MUHOpE.
1.3. Cucremb! THHEHHBIX
ypaBHeHHH. OCHOBHBIC MOHITHS
U onpeaeneHus. MaTpuuHbIi
crnoco0 pemreHust. opMyITbI
Kpamepa. Meton 'aycca.
COBMECTHOCTb CUCTEMBI
JIMHEHHBIX anreOpanyeckux
ypaBHEeHUH (Teopema
Kponekepa-Kanenmm). 2.1.
Bexkropsl. JIuHeliHbIe onepanuu
HaJl BEKTOPaMH U UX CBOMCTBA.
Ionatne nuHENHHOTO
npocrtpaHcTBa. JInHelHas
3aBHCUMOCTb M JINHEIHAs
HE3aBHCHUMOCTh BEKTOPOB. basnc
U Pa3sMEPHOCTH JIMHEHHOTO
npoctpancTBa. CUCTEMBI
koopauHaT. KoopauHatel
BekTOpa. JInHeliHble onepauuu
HaJ| BEKTOpaMU B KOOPAHHATHO
¢dopme. 2.2. CkanspHoe
MIPOU3BEACHUE BEKTOPOB.
CBolicTBa CKaJISPHOTO
npou3BeneHuUs. Beipaxenue
CKaJISIPHOTO NPOM3BEICHUS
Yyepe3 KOOPIMHATEI BEKTOPOB B
OPTOHOPMHPOBAHHOM Oa3zuce.
JnuHa BekTopa. YT0a Mexny
BEKTOpaMHu. Y CJI0BHE
OpPTOTOHAJIFHOCTH BEKTOPOB.
Harmpasisitormye KOCUHYChbI
BekTopa. [Ipoekrust BekTopa,
CBOWCTBA MpOEKIHii. 2.3.
BekropHoe npon3BeieHNE U €T0
cBoiicTBa. Brlpakenue
BEKTOPHOTO TIPOU3BEICHHS
Yyepe3 KOOPIMHATHI BEKTOPOB B
OPTOHOPMHPOBAHHOM Oa3zuce.
[Tnomans nmapamieno-rpaMma u
TpEyrojbHUKA. Y CJIOBUE
KOJUTMHEApPHOCTH BEK-TOPOB.
2.1. JIuneiinbie onepanuy HaJl
BEKTOpPaMHM U UX cBoiicTBa. 2.2.
CkamsipHO€, BEKTOPHOE U
CMEIIaHHOE ITPOU3BEACHUS
BeKTOpoB.  2.3. Paznoxenue
BekTopa 1o Oazucy. 3.1.
[NonsiTre 06 ypaBHEHUSX JIMHUN
U moBepxHocTel. Anreo-
panuecKkue IMHUU U
noBepxHocTH. I1nockocTs B npo-
cTpaHcTBe. BekropHoe, obiee,
HOpMAaJIbHOE YPaBHEHUS
IJI0CKOCTU. B3anMHoe
pacmoJyioKeHue TIOCKOCTe. 3.2.
IIpsimMast B IUIOCKOCTH U B
npocTpaHcTBe. BexkTopHoe
ypaBHEHME, MapaMeTpUIECKUe U
KaHOHHUYECKHE ypaBHEHUS
npsiMbIX. Bzaumuoe
pAacIoioKeHHe NPsSMBIX,
TIPSIMBIX U TTIOCKOCTEH.
PaccTositnue oT TOYKH 110
TPSIMOM Ha TJIOCKOCTH U JI0
IJIOCKOCTH B TIPOCTPAHCTBE. 3.3.
Kpussie BTOporo nopsiaxa.




KaHoHn4eckne ypaBHEHUs 1
OCHOBHBIE CBOMCTBA. Y paBHEHUS
KPHUBBIX 2-TO TIOPSIKA B
MOJIIPHBIX KoopauHaTax. 3.1.
[onsarne 06 ypaBHEHHUSAX JTHHUN
1 TIOBEPXHOCTEH. Anre6-
panvecKue JUHUU 1
nosepxHoctu. [1nockocTs B mpo-
crpaHcTBe. BekropHoe, obuiee,
HOpMAaJIbHOE YPaBHEHUS
IJI0CKOCTU. B3auMHOE
pacrnosoxxeHue miockocreil. 3.2.
[IpsimMas B IUIOCKOCTH U B
npoctpaHcTse. BekTopHoe
yYpaBHEHHE, TApaMETPUICCKUE U
KaHOHHYECKHE YPaBHECHUS
npsiMbIX. B3anMHoe
PAacIOI0KEeHHE MPSIMBIX,
NPSMBIX U IIJIOCKOCTEN.
Paccrosnue ot TOUkH 10
NIPSIMOM Ha IUIOCKOCTH U 10
IJIOCKOCTH B IIPOCTPAHCTBE. 3.3.
Kpussie BTOpOro nopsaka.
KaHoHM4eckne ypaBHEHUS U
OCHOBHbIE CBOMCTBA. Y paBHEHUS
KPHBBIX 2-TO TOPS/IKA B
MOJIAPHBIX KOOpAUHATax. 3.4.
IToBepxHOCTH BTOPOTO MOPSIIKA.
KaHoHn4eckne ypaBHEHUS U
OCHOBHBIE CBOMCTBa. MeTos,
ceueHuid. IToBepxHocTu
BpauieHus. L{lununapuueckue
no-sepxHoctu. Konyc. 4.1.
JIuneiinsiii oneparop. MaTtpuna
JUHEHHOTO PeoOpPa30BaHUS.
V3meHeHne MaTpuIIbl
JIMHEIHOTO TpeoOpa3oBaHus
Ipu 3aMeHe Oasuca.
CoOcTBeHHBIE YnCHIa U
COOCTBEHHBIE BEKTOPBI
JIMHEIHOTO TpeoOpa3oBaHusl.
Marpuna TMHEHHOTO
npeoOpa3oBaHus B 6a3uce U3
COOCTBEHHBIX BEKTOPOB.
Omnepatop mpocToil CTPYKTYPHI.
Yca0Bus IPOCTO CTPYKTYPBI
oneparopa. 4.2 JIuHeHHsIH
OIepaTop B €BKJINA0BOM
MIPOCTPAHCTBE.
CamoconpsKeHHBII onepaTop.
ColicTBa COOCTBEHHBIX YNCET U
COOCTBEHHBIX BEKTOPOB
CaMOCOIIPSDKEHHOTO OTiepaTopa.
IIpuBenenue MaTpuLbL
CaMOCOIIPSDKEHHOTO OTIeparopa
K TMaroHaJbHOMY BHIy. 4.3
Ksagpatuansie ¢GopMBL.
Marpuunas 3anuce. MIsmeHnenue
MaTpHIBI KBAAPaTHIHOH (HOPMBI
Ipu 3aMeHe Oasuca.
Knaccudukanms kBagpaTHIHBIX
¢dopm. IIpuBenenue
KBaZpaTU4IHON GopMBbI K
KaHOHHYECKOMY BHIY.
Kpurepwmii CunibBecTpa. 3akoH
uneprun. [Tpasmio Jlekapra. 4.4
IIpuBenennie ypaBHEeHHIT
KPHBBIX U TOBEPXHOCTEH




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

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, chopMupoBaHHOCTH KOMIETEHIIUH MTPOBEPSETCS MPH MPOBEICHUN MEPOIPHUITUN TEKYILEro
KOHTPOJISl, yKa3aHHbIX B TaOnuue pasjena 1.

B 1 cemectpe 00s3aTenbHBIM 3TAallOM TEKYLIEH aTTECTallMM SBISETCA pacdeTHO-rpadUuecKoe 3a/laHue
(padota) (PI'3(P)). TpeboBanus x Beimoanenuto PI'3(P), cocraB u mpaBuia onieHKH COPMYIMPOBAHBI B
nacrniopte PI'3(P).

OO61re npaBuiia BHICTaBICHHSI OLIEHKU 110 JUCLUILIMHE ONPEAestoTcs 0alIbHO-PEUTHHIOBOM CUCTEMOH,
IPUBEJECHHON B paboueil mporpaMme yueOHOH TUCLUIUIMHBI.

Ha ocHoBanuu npuBeIEHHBIX Aajiee KPUTEPUEB MOXKHO CJlielaTh OOLIMH BBIBOJ O C(HOPMHPOBAHHOCTU
xomnereHuuu OIIK.1, 3a koTOpBIE OTBEUAET QUCLUIUINHA, HA PA3HBIX YPOBHSIX.

O0uas xapakTepucTUKA YPOBHEH 0CBOEHHSI KOMIIETEHIHIA.

Hu:ke moporoBoro. YpoBeHb BBITIOJHEHHS PadOT HE OTBEYaeT OOJIBIIMHCTBY OCHOBHBIX TpeOOBaHWIA,
TEOPETHUYECKOE COJIEPKAHUE Kypca OCBOEHO YaCTHUYHO, TPOOENIbI MOTYT HOCUTh CYIIECTBEHHBIH XapakTep,
HEOoOXOMMBbIE MMPAKTUYECKHUE HAaBBIKU PAOOTHI C OCBOEHHBIM MaTepHajoM c(hopMHUpPOBaHbI HE JOCTATOUYHO,
OOJBIIMHCTBO TMPEAYCMOTPEHHBIX IMpOrpaMMoi OOy4deHHs! Y4eOHBIX 3a/JaHUil HE BBINOJIHEHbBI WIIH
BBITTOJIHEHBI C CYIIECTBEHHBIMU OIIMOKAMHU.

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

ba3oBbIid. ypOBeHL BBITIOJTHCHU A pa60T OTB€Ya€cT BCCM OCHOBHBIM TpC6OBaHI/ISIM, TCOPCTUUYCCKOC
COACPKAaHUC KypCa OCBOCHO IOJIHOCTBIO, 0e3 HpOGGJ’IOB, HCKOTOPLIC NPAKTUYCCKHUEC HABBIKU pa6OTLI C
OCBOCHHBIM MAarcpuaiomMm C(I)OpMI/IpOBaHBI HEAOCTATOYHO, BCC MPCAYCMOTPCHHBIC HpOl"pB.MMOﬁ O6yLICHI/I$I
y‘-IC6HBIC 3aJaHus BBIIIOJHCHBI, KQYC€CTBO BBIIIOJHCHHUA HMU OJHOT'O M3 HUX HC OIICHCHO MHWHHMAJbHBIM
quCJIOM 68.J'IJ'IOB, HCKOTOPBIC U3 BBINTOJHCHHBIX SaﬂaHHﬁ, BO3MOXKXHO, COACPIKAT OIIIHNOKH.

IIpoaBuHYTHINA. YPOBEHb BHINOIHEHHUS Pa0OT OTBEYAET BCeM TPEOOBAHUSAM, TEOPETUUECKOE COMIEPIKaHUE
Kypca OCBOEHO MOJHOCTBIO, 6€3 MpoOesoB, HE0OX0AMMbIEe PAKTUYECKUE HaBBIKU PabOThI ¢ OCBOEHHBIM
MaTtepuajoM c(hopMUpPOBaHBI, BCE NPEAYCMOTPEHHBIE IpOrpaMMoN o0OyueHHs YydeOHble 3aJaHus
BBITOJIHEHBI, KAYECTBO MX BBIIMOJIHEHHSI OIIEHEHO YHCIIOM 0aiioB, 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 0-10 6annos.

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

» onenka cocrasisier 11-20 6annos.

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

» onenka cocrtasisier 21-30 6annos.

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



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

3. IIIkana oneHKH

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

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

Bonpocw no nuneiinoii ancebpe u ananumuueckoli ceomempuu
(I cemecTp)

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

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

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

4. Anre6pa MaTpuil. KoIbIo MaTpHIl Hal IIOIEM.

5. OnpenenuTens oOpaTUMOCTH MaTpHUIEL. CBolicTBa ompegenTeTei.

6. ObpatHas MaTpHIa. MeToapl HaxoxAeHHA 0OpaTHOH MaTpPHIIBL.

7. Panr MaTpHIbl. MeToapl HAX0XKACHHS paHra MaTpPHIIEL

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

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

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

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

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

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

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

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

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

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

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

19. VpaBHeHHS IUIOCKOCTH B IIPOCTPaHCTBe. B3anMHOe pacioiokeHne IIIOCKOCTel.

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

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

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



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

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

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

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

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

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

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

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

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

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

34. XapakTepHcTHYecKHI MHOTOWISH I €70 HEBAPHAHTEL.

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

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

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

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

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

40. Meton oprororanusanuu IImuara.

41. Teopema 06 nm3oMop(hH3Me eBKIHI0BBIX IPOCTPAHCTR.

42. OpToroHambHBIe THHEHHBIE ONePaTOPBl H MATPHUIIEL

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

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

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

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

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

48. IloBepXHOCTH BTOPOrO MOPSIKA.



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

IHacnopr
pacueTHO-TpadguuecKoro 3agaHus (padoTb)

o auctuiummee «JIuHeiHas anredpa», 1 cemecTp

1. MeToauka OEHKH

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

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

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

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

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

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

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

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

3. HIkaJuaa oueHkun

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



4. IIpumepHsblii nepevyeHb Tem PI'3(P)

BarPuaAHT 1

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

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

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

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

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

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

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

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

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

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

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

a1 = (L,1,1).

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

Hui BRX = 0.
3 2 1 1 2

=3 2 -2 10
3 2 16 1 6

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

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

10 0
A= 0 L 1
i g ;

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

2 3 2
= o 2 o
J"‘)' 2 3

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

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

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

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

1) a2 -+ ?\/G.‘(.'y + 3”2 = 24

2) 2u? — 2oy + 2% — 20— 2y +1=0.

st obeny KpHERIX:

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

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

e) [Ipupectn ypapnenne Kpusoil K KAHOHHICCKOMY BILILY.

r) M300pasnrs KpHBYIO B HEPBOHAYAILHOA CHETEME KOOD/HHAT,



