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1. BHelUHwWe TpeboBaHuSA
Tabnuua 1.1

Komnemenyun @IOC: OK.3 crioco0HOCTH HCMOJIL30BATH 0CHOBBI 3KOHOMHAIECKHX 3HAHMI B Pas/IMYHBIX
chepax 1 TeILHOCTH; ¢ YACHU CeOVIONIUX Pe3YIbmMamoe 00y UeHUs:

y1. yMeTb NPUMEHSTb OCHOBHbIE MO/ENN U METO/bI MAKPO- 11 MUKPO3KOHOMMUYECKOTO aHanmsa B
NPotheccMOHaIbHOM eATeNbHOCTH

Komnemenyun ®@I'OC: OIIK.1 cnocoGHOCTh pelIaTh CTAHAAPTHHIC 3a1aYH NPoQeccHOHATBLHOI 1esI TeTLHOCTH
HA OCHOBe HHpOpMAIIOHHON 1 6néanorpadguaeckoii KyJIbTypbI ¢ HPAMeHEHHEM
AH(GOPMAINOHH0-KOMMYHAKAIMOHHBIX TEXHOJIOTHIl M ¢ YI€TOM OCHOBHBIX Tpe0oBannii HHPopMAHOHHOT
0e30IACHOCTH; ¢ YaACHIU CIeOYIOUIUX Pe3YTbIANI0e 00y UeHun:

y2. yMeTb NO/b30BaTLCA HaMGO/Ee PacnpoCTPaHEHHLIMM OMUCHBIMI M MAaTEMATUUECKUMI NaKeTaMu
NPYKNaAHbIX NPOrpamm

Komnemenyun @I'OC: OIIK.2 cioco0HOCTE O0CYIECTRIATE ¢00p, AHAA3 1 00paboTKY JAHHBIX, HCOOXOIMBIX
AJIs1 pelieHus npodeccHOHATLHBIX 32125 ¢ LACHIU C/IeOVIONIUX PE3YIbMAmos 00y ueHUsn:

31. 3HaTb MeTOfbI cHopa M 06pabOTKM SKOHOMUYECKOW MH(OpMaLmK

Komnemenyun ®@IOC: OIIK.3 cnocoGHOCTH BBIOPATh HHCTPYMEHTAIBHbBIC CPEICTBA ISl 00patoTKH
IKOHOMHYECKHX JAHHBIX B COOTBETCTBHH ¢ IOCTABJICHHOI 3a/1a4eii, NPOAHATH3UPOBATDH Pe3YILTATHI PACUETOB
A 000CHOBATH OJIyUeHHBIE BLIBOIBL; ¢ YACHIU CLeOVIOMUX PE3YIbHIanI08 00yUeHUs:

32. 3HaTb OCHOBHbIE METOAbI Y UHCTPYMEHTbLI 3KOHOMUYECKOT0 aHa/in3a Ha MUKPO- 1 MaKpOypOBHe

Komnemenyus ©Ioc: 11K.4

CIOCOOHOCTH HA OCHOBE ONUCAHNS YIKOHOMHYECKHAX MPONECCOB M SIBJICHUIT CTPOUTH CTAHIAPTHBIE
TeopeTHYeCKHe H IKOHOMETPHYECKHE MO/, AHAJIN3NPOBATH H CO/IePRATETHLHO HHTEPIPETHPOBATH
MOJIyeHHbIE Pe3YIbTATHI; 8 HACHIU C/1EOVIOUIUX PE3VIbIAmOoe 00y ueHusn:

33. 3HaTb COBPEMEHHbIe METOAbI pacyeTa 1 aHa/n3a coLmanibHO-3KOHOMUYECKMX nokasaTesne,
XapakKTePU3YLLNX COLNa/IbHbIE U 3KOHOMUYECKUE MPOLIECCHI U ABNEHNA

Komnemenyun @IOC: IIK.7 cioco0HOCTD, HCNOJIb3YSI 0TedecCTBeHHbIE H 3apy0e;RHbIe HCTOTHHKH
nHpopMannm, codpaTh HeoOX0ANMMbIe IAHHbIE MPOAHAIN3HPOBATHL NX U HOATOTOBHTH HH(PpOPMAIHOHHBII 0030p
U AHATHTHYECKHI 0TYET; 6 Yacmu cledyionjux pe3yibmamoe 00yueHus:

32. 3HaTb MHCTPYMEHTbI ¥ METO/Ibl aHa/IM3a 3KOHOMMYECKOV MH(opMaLm

2. TpeboBaHua HI'TY K pesynbTataMm 0CBOEHUS ANCLUMIINHDI

Tabnuua 2.1
Pe3ynbTaTbl N3y4eHUA ANCUUNINHBI MO YPOBHAM OCBOEHUSA (MMETb dopMbl OpraHmsaLnm
npeacTaB/ieHWe, 3HaTb, YMeTb, BNajeTb) 3aHATUN
JnHeiHas anrebpa
OrlNMK.2.31 3HaTb MeTOAbI cbopa 1 06paboTKM 3KOHOMUYECKOI MHGopMaLnm
3.0CHOBHBIE TIOHSTHSI Kypca BBICTIIEH MaTeMaTUKU: CUCTEMBI KoopHAaT, .HEKLLVII/I; |'|pa|(‘|'|/| YyecKue 3aHATUA;
oIIpe-JIeIUTeNN, BEKTOPHYIO anrebpy, ypaBHEHUS THHEHHEIX TeOMeTPHIeCKHX CamocTosTensHast pabota

O6’beKTOB, KPUBBIX U HOBerHOCTeﬁ BTOPOTO HOPpAIKa;

MK.7.32 3HaTb MHCTPYMEHTbI 1 METOAbI aHa/IM3a 3KOHOMUYECKOWN MH(OopMaLLMK

4‘HOCTEIHOBK~V U METOJBI pEIIeHNSI OCHOBHBIX 3aJat, CBA3aHHBIX C IICPEIUCIICHHBIMHA neKLl,VII/I; npaKTVILIECKI/Ie 3aHATUNA,
BBIITIE IOHATHIMU. CamocTosaTenbHas paboTta

OrK.3.32 3HaTb OCHOBHbIE METO/lbl N MHCTPYMEHTbI 3KOHOMMUYECKOr0 aHa/Im3a Ha MUKPO- 1
MaKpOypPOBHE

5.BBMHCIATE CKAISIPHBIE, BEKTOPHBIC 1 CMENIaHHBIC TIPOU3BEICHIUS IS Nexuuu; MpakTUYecKme 3aHATUS
HaXOXICHUS YITIOB MEK/Iy BEKTOpaMHy, IUIoMAa e, o65eMoB, paboTH 1 MO-MEHTa
CHI

OrK.1.y2 ymeTb Nnosib30BaTbCA Hanbosiee pacnpocTpaHeHHbIMU OPUCHLIMU U
MaTeMaTU4eCKMMN NaKeTaMn NpPUKNagHbIX NporpaMm

6.I/ICCJIC,£[OB3TL U pemiaTh CHCTEMBI JIAHECHHBIX anre6panqec1azrx ypaBHeHHﬁ HEKU.MVI; ﬂpaKqueCKme 3aHATUA
Me-ToJaMHU Kpamepa, 06paTI—IOI71 MaTpHUIbl | Faycca;

NMK.4.33 3HaTb COBPeMeHHbIe METOAbI pacyeTa 1 aHanm3a counanbHO-3KOHOMUYECKUX
nokasartesiei, XxapaKTepusyrLmnx counasibHble 1 SKOHOMUYECKUE MPOLIECCHI U ABJIEHUS




7.COCTaRIIATH YpaBHCHUA TCOMCTPHICCKHUX O6’beKTOB',

|J'IeKL|,|/||/|; IMpakKTuyeckue 3aHATUA

OK.3.yl yMeTb NPUMEHSITb OCHOBHbIE MOAENV 1 METOAbI MAKPO- Y MUKPOIKOHOMMYECKOT O

aHanmsa B NPoeccuoHaIbHOM AeaTe/IbHOCTH

8.HpI/IBOI[I/ITB KPHUBBIE U ITOBEPXHOCTHU BTOPOTO IOPS KA K KAHOHHIECKOMY BH-/Y,

Jlekunu; MNpakTnyeckme saHATUA

9.cocTaBiITh MaTPHILY THHEHHOIO ollepaTopa B JaHHOM Oasuce;

Jlekunu; MNpakTnyeckme saHATUSA

OlNMK.1.y2 ymeTb N0/1b30BaTbCA Hanbosiee pacnpocTpaHeHHbIMU OPUCHBIMUA U

MaTeMaTN4ECKNMIN NMaKeTaMW NPUKAaHbIX NMporpamMmmv

10.5ax0UTH COOCTBEHHBIE BEKTOPHI JTNHEWHOTO omepaTopa;

Jlekunu; MNpakTnyeckme saHATUA

11.iepeBoiuTh HHGOPMATIUIO ¢ S3bIKa KOHKPETHOMN 3a1au1 Ha SI3BIK
MaTeMaTH-YeCKAX CHMBOJIOB M CTPOUTH MaTeMaTHIECKIe MOIeIIH IIPOCTeHITTIX
CHCTEM U IIPOIIECCOB B €CTECTBOZHAHUH 1 TEXHUKE,

Nekuwnu; MNpakTnyeckmne 3aHATUA

OK.3.yl yMeTb NPMMEHSATb OCHOBHbIE MOV 1 METOAbI MaKpPO- Y MUKPOIKOHOMMYECKOT 0

aHa/In3a B I'IpOdJECCVIOHafIbHOVI [NEATE/IbHOCTU

12.BBI6HpaTL METOABI pENMICHUA 3a/1a9 Ha OCHOBE aHalli3a HOCTpOCHHOﬁ
MaTeMaTHIeCKOH MOJICIIHN.

Nekumn,; MNpakTnUYeckme 3aHATUS;
CamocToaTeNibHas paboTa

3. CofiepxkaHue 1 CTPYKTypa yy4ebHOM ANCUUNIINHDI

Tabnmua 3.1

AKTUBHbIE

Tembl nekunm hopMmbl, Yac.

CcbIIKN Ha
Yachbl pe3ynbTaThbl
00y4yeHus

Cemectp: 1

AvpakTnyeckas eanHMLA: NeMeHTbl IMHEHON anre6pbl

1. 1.1. MaTtpuupl. Onepauyunn Hag matpuuamu. Onpesenutenb
mMaTpuLbl 1 ero ceolictBa. ObpaTHas MaTpuua. MocTpoe-Hue
06paTHol MaTpuLbl.

1.2. InHeliHas HE3aBUCMMOCTb CTPOK U CTONBL0B MaTpuLbI.
PaHr matpuubl. HeM3MeHHOCTL paHra npu afieMeHTapHbIX
npeo6pa3oBaHUAX MaTpULLbl. PaHr CTyneHyaTol MaTpuubl.
BbluncneHve paHra MaTpuubl ¢ NOMOLLLI0 asiropuTma Maycca. 0
Teopema 0 6a3MCHOM MUHOpE.

1.3. CucTeMbl NIMHEWHbIX ypaBHEHWA. OCHOBHbIE NOHATUSA U
onpegeneHns. MaTpuyHbIin cnocob pelleHns. Popmysbl
Kpamepa. Metop Maycca. COBMECTHOCTb CUCTEMbI JINHENHBIX
anrebpavyeckmx ypaBHeHuin (Teopema KpoHekepa-Kanennw).

10 3,4,6

AnpaakTuueckas eauHnLAa: AHaIMTUYeCKas reoMeTpus

2. 2.1. BekTOpbl. JINHeHbIe OnepaLumn Haf BeKTOpaMu 1 nx
cBoicTBa. MoHATUE IMHENHOIO NpoCcTpaHCTBa. JInHelHas
3aBMCMMOCTb U NIMHENHAsA HE3aBMCUMOCTb BEKTOPOB. basuc u
pa3MepHOCTb SIMHEHOro NpocTpaHcTBa. CUCTEMbl KOOPAWHAT.
KoopavHatbl BeKTopa. JInHeliHble onepauun Haj BeKTopamu B
KOOpANHAaTHOM (opme.

2.2. CkanspHoe npou3seaeHne BeKTopoB. CBOICTBA
CKaffipHOro npounssefeHns. BolpaXkeHne cKangapHoro
Npou3BeAeHUs Yepes KOOPAMHATLI BEKTOPOB B 0
OPTOHOPMMPOBAHHOM 6asuce. [iMHa BEKTOpa. YToN Mexay
BEKTOpamu. Yc/oBue OpTOroHalbHOCTM BEKTOPOB.
HanpasnsioLye KoCUHYChbl BeKTOpa. [poeKuuns BeKTopa,
CBOWCTBA NPOEKLIWIA.

2.3. BeKTOpHOe npounsBefieHre 1 ero CBOCTBa. BbipaxkeHmne
BEKTOPHOI0 Npou3BefeHns Yepes KOOPAVHATLI BEKTOPOB B
OPTOHOPMMPOBAHHOM 6asuce. Miowaas napasnneno-rpaMmma n
TPEeyronbHWKa. Y cnosme KONIMHEAPHOCTN BEK-TOPOB.

10 57,8




3. 3.1. MNMoHATMe 06 ypaBHEHUSAX NIMHWIA U NOBEPXHOCTEIA.
Anre6-panyeckune IMHAN 1 NMOBEPXHOCTU. 110CKOCTb B
npo-cTpaHcTBe. BekTopHOe, 06LLee, HOpMasibHOe YpaBHEHNS
N10CKOCTW. B3auMHOe pacnonoXeHue naoCKOCTEN.

3.2. [psamas B NJIOCKOCTU W B NPOCTPaHCTBe. BekTopHoe
ypaBHeHuWe, NapameTpuyeckue 1 KaHOHNYEeCKMe ypaBHeHuUs
npsMbIX. B3aMMHOe pacnofioxeHne npambixX, NPAMbIX 1
MI0CKOCTeN. PacCTOAAHME OT TOYKM [0 MPAMOI Ha NNOCKOCTA U
[0 NIOCKOCTY B MPOCTPAHCTBeE.

3.3. KpuBble BTOPOro nopaaka. KaHoHWYecKmne ypaBHEHUA U
OCHOBHbIE CBOICTBA. Y PaBHEHWNS KPUBLIX 2-r0 NOpsiaKa B
NONAPHbLIX KoopanHartax.

3.4. lNoBepxHOCTY BTOPOro nopsagka. KaHoHnyeckue
ypaBHEHWSA N OCHOBHble CBOMCTBA. MeTOZ CeYeHUI.
NoBepxHOCTM BpaLLleHus. LinnnHapruyeckme no-BepxHocTu.
KoHyc.

8 12,9

AunpakTnyeckasn egnHmua: Beiclwas anrebpa

4. 4.1. InHeliHbIli onepaTop. MaTpuua SIMHeAHOro
npeo6pasoBaHus. 13meHeHVe MaTpULLbl IMHEHOTO
npeobpa3oBaHns Npu 3aMeHe 6a3nca. CO6CTBEHHbIE YMCNa U
COOCTBEHHbIE BEKTOPbI IMHENHOTO NpeobpazoBaHus. Matpuua
NHeNHOro Npeobpa3oBaHns B 6asnce U3 CO6CTBEHHbIX
BeKTOpPOB. OnepaTop NPOCTON CTPYKTYPbI. Y C1I0BMA NPOCTOWA
CTPYKTYpbl OMepaTopa.

4.2 JInHeliHbIli onepaTop B eBK/IMAOBOM MPOCTPAHCTBE.
CamoconpsiKeHHbI onepaTop. CBONCTBa COBCTBEHHbIX YMCEN
1 COBCTBEHHBIX BEKTOPOB CAMOCOMNPSXXEHHOT0 OnepaTopa.
MpuBeAeHWe MaTPULLbI CAMOCOMNPSXKEHHOTO ornepaTopa K
AviaroHa/lbHOMY BUZY.

4.3 KagpaTuyHble hopmbl. MaTpuyHas 3anuch. VismeHeHne
MaTpuLbl KBagpaTUYHOM opmMbl Npu 3ameHe basmca.
Knaccugmkaums keagpatuyHbixX hopM. MpueeaeHmne
KBaZpaTnyHO (POPMbI K KaHOHUYECKOMY Buay. Kputepuii
CunbgecTpa. 3akoH nHepumu. Mpasuno LdekapTa.

4.4 TpuBefieHVe ypaBHEHWI KPYBbLIX 1 MOBEPXHOCTEN BTOPOro
nopsfKa K KaHOHWYeCKOMY BUAY Ha OCHOBe Teopuu
KBagpaTUYHbIX (DOPM.

8 10, 11

Tabnuua 3.2

AKTUBHbIE

TeMbl NPaKTUYECKUX 3aHATUN hopMbI, Hac.

CcbINIKN Ha
Yacbl pesynbTaThl
06y4eHuns

YyebHas aeaTeNIbHOCTb

Cemectp: 1

AnpakTnyeckas eaMHNLA: dNEMEHTbI INHERHON anrebpbl




1. 1.1. Matpuubl. Onepaummn Hag,
matpuuamn. Onpegenutesns
MaTpuLbl 1 ero CBOICTBA.
O6paTHas matpuua. Moctpoe-Hue
06paTHol MaTpuLbl.

1.2. JInHeliHas He3aBUCMMOCTb
CTPOK ¥ CTONOL,0B MaTpuLbl. PaHr
MaTpuLbl. Hen3MeHHOCTb paHra
NP 3N1eMeHTapHbIX
npeobpa3oBaHMAX MaTPULLbl. PaHr
CTYMeHYaTon MaTpumLpbl.

1. N3yyaeT matpuubl. Onepauumn
Hag mMatpuuamun. OnpegenunTenb
MaTpuLbl 1 ero CBOMCTBA.
Ob6paTtHas matpuua.
MocTpoe-HWe 06paTHOIA
MaTpuLbl.

2. V3yyaeT nnHeiHyto
HEe3aBMCMMOCTb CTPOK M
CTONOL0B MaTpuLbl. PaHr
maTpuLbl. HeM3mMeHHOCTb paHra
NPy 3N1eMeHTapPHbIX
npeo6pa3oBaHUAX MaTPULLbI.
PaHr CTyneH4aToi MaTpuLbl.

BbluncneHve paHra MaTpuupl ¢ 0 10 3,4,6
NOMOLLbIO anropuTMa aycca BbluvcneHne paHra matpuupl ¢
' NoMoLLbIO anroputmMa aycca.
Teopema 0 6a3MCHOM MUHOpE. W 6 P y
1.3, CACTEMbI TMHENHBIX Teopema 0 6a3MCHOM MUHOpe.
- < 3. N3yyaeT cnucTeMbl MMHENHBIX
ypaBHeHWIA. OCHOBHbIE MOHATUSA U aB:eHmﬁ OCHOBHLIE MOHSITHS
onpeaeneHns. MaTpu4HbIii cnocoo yp ' o
peLLiervs. dopmyibl Kpamepa 1 onpefeneHns. MaTpuyHbIi
' ' cnoco6 peLleHms. dopmynsl
MeTtop Maycca. COBMECTHOCTb P pMy
CUCTEMbI INHEWHbIX Kpamepa. MeTop I aycca.
o CO0BMeCTHOCTb CUCTEMbI
anrebpanyeckmnx ypaBHeHMI o
JIMHENHbIX anredpanyeckmnx
(Teopema KpoHekepa-Kanennnm). <
ypaBHeHWiA (Teopema
KpoHekepa-Kanennn).
AunpakTnyeckas eguHuLa: AHannTnYeckasa reomeTpus
2. 2.1. BekTopbl. JIHeliHble 1. N3yyaeT BeKTOpPbI. JINHEHbIe
oi'leba.u,mm Hap BIGKTOpaMVI N nx Onepauyin Hap BekTopamil v X
CBOMCTBA. TTOHSTVE MHEIHOTO cBoucTea. MNMoHATYE NMHENHOTo
I'IpOCTpaH.CTBa NnHeliHas MPOCTPAHCTBA. nMHeE' Has
' o 3aBUCUMOCTb U INHENHas
3aBUCAMOCTb 1 MHENHAA He3aBMCUMMOCTb BEKTOPOB. basuc
He3aBMCUMOCTb BeKTOPOB. basnc u OPOB.
Da3MEPHOCTb NIMHENHOTO 1 pasmMepHOCTb SIMHEHOTO
NPOCTpAHCTBA, CHCTEMbl npocTtpaHcTea. Cuctemsl
' KoopguHat. KoopanHatbl
KoopauHat. KoopanHaTtbl BeKTOpa. PA OPA
JIMHeiAHbIE ONepaLM Ha BeKTOpa. J/InHeiHble onepaymu 5
BEKTOPaMIA B KOODMHATHOM Ha/, BEKTOpaMu B KOOPAMNHATHOW
(hopme.
opMme.
(hop 0 10 57,8 2. N3yyaeT ckangpHoe

2.2. CKanapHoe npov3ssefeHune
BeKTOpOB. CBOICTBa CKaNISIPHOrO
npounssefeHuns. BolpaxkeHue
CKaNsApHOro Npowv3BesieHns Yepes
KOOPAMHATLI BEKTOPOB B
OPTOHOPMUPOBAHHOM 6a3suce.
[nHa BekTopa. Yron mexay
BeKTOpamu. Ycnosue
OpPTOroHa/IbHOCTW BEKTOPOB.
HanpasnatoLLme KOCUHYCbI
BekTopa. Mpoekuwns BeKTopa,
CBOICTBa NPOEKLNIA.

Npov3BeAeHNe BEKTOPOB.
CBoliCTBa CKa/IAPHOTO
npou3seefeHns. BblparkeHne
CKafIfpHOro npounsseeHns
yepe3 KOOPANHATLI BEKTOPOB B
OPTOHOPMMPOBAHHOM 6a3suce.
[nHa BekTopa. Yron mexay
BEKTOpamu. Ycnosue
OpPTOroHa/IbHOCTY BEKTOPOB.
HanpasnstoLiye KOCMHYCbI
BeKTopa. MpoeKLmsa BEKTOPA,
CBOWCTBA NPOEKLMIA.




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

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

3.4. INoBepxHOCTM BTOPOro
nopsgka. KaHoHuyeckue
yPaBHEHWNS N OCHOBHbIE CBOMCTBA.
MeTop ceveHmit. MoBepXHOCTM
BpallleHuns. LinnnHapuyeckue
no-sepxHocTun. KoHyc.

12,9

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.

AunpakTnyeckasn egnHmua: Beiclwas anrebpa




1. N3yyaeT NnHeHble
ornepatopbl. MatpuLy
NNHeHOro nNpeobpasoBaHus.
3meHeHve MaTpuLbl
NVHENHOTO Npeo6bpa3oBaHus Mpu
3aMeHe 6a3nca. CO6CTBEHHbIE
yncna n cobCTBEHHbIE BEKTOPbI
NVHENHOro Npeobpas3oBaHus.
Martpuua nHeliHoOro
npeobpasoBaHus B 6asuce u3
CO6CTBEHHBIX BEKTOPOB.
Onepatop NpocTol CTPYKTYPbI.
YCnoBsms NpocToli CTPYKTYpbI
ornepartopa.
2. V3yyaeT nnHeiHbIl onepatop
B €BK/J0BOM NPOCTPAHCTBE.
CamoconpsiKeHHbI onepaTop.
CsolicTBa COBCTBEHHbIX YMCeN U
COOCTBEHHbIX BEKTOPOB
0 8 10, 11 CamoCOnpsXeHHOro onepaTopa.
MpviBeLeHWe MaTpuLbl
CaMOCOINPSXEHHOTO onepatopa K|
AvaroHasibHOMy BUAy.
3. N3yvaeT kBagpaTUyHble
(hopmbl. MaTpnyHas 3anmce.
3meHeHre maTpuLpl
KBagpaTU4HON hopMbl Npu
3ameHe 6a3uca. Knaccugmkaums
KBaJpaTUYHbIX (hOpPM.
MpvBeseHWe KBaAPaTUYHOM
(hopMbl K KAHOHUYECKOMY BULY.
KpuTepuii CunbeecTpa. 3akoH
WHepumwn. MNpasuno LekapTa.
4. N13yyaeT npusegeHue
ypaBHeHWI KpUBbIX 1
MOBEPXHOCTEW BTOPOro nopsiaka
(hopM. K KQHOHWYeCKOMY BUAY Ha
OCHOBE TEOPUW KBaAPaTUYHbIX

thopm.

4. 4.1. JlnHeliHbIli onepaTop.
Martpuua n1HeliHoro
npeobpasoBaHuns. 13MeHeHWe
MaTpuLbl JINHEHOTO
npeobpas3oBaHmMs Npu 3aMeHe
6a3mnca. CobCTBEHHbIE YnCa U
COOCTBEHHbIE BEKTOPbI NMHEAHOrO
npeobpasoBaHuns. Matpuua
NTMHEeRHOro NpeobpasoBaHus B
6asmce 13 COGCTBEHHBIX BEKTOPOB.
OnepaTop NPOCTON CTPYKTYpbl.
Ycnosus NPOCTON CTPYKTYpb!
orepartopa.

4.2 JlvHeliHbIiA onepaTop B
eBK/IMOBOM NMPOCTPaHCTBE.
CamoconpsKeHHbIiA orepaTop.
CBolicTBa COBCTBEHHbIX YMCEN U
COOCTBEHHbIX BEKTOPOB
CaMOCOIMPSXEHHOrO oneparopa.
MpvBeLeHWe MaTpurLpbl
CaMOCOMPSXXEHHOr0 onepatopa K
AvaroHasibHOMy Buy.

4.3 KBagpaTuyHble (OpMbl.
MatpuyHas 3anuck. N3mMeHeHne
MaTpuLLbl KBaApaTUYHOM (POPMbI
npu 3ameHe 6asmca.
Knaccudmkaums KBagpaTuiHbIX
thopm. MNprBeaeHNe KBaapaTUUHOM
(hOpMbl K KAHOHUYECKOMY BUAY.
KpuTepuii CunbBecTpa. 3akoH
WHepuun. MNpasuno [ekapTa.

4.4 MpuBeaeHNe ypaBHEHWI
KPUBbIX 1 NOBEPXHOCTEN BTOPOro
nopsiAKa K KaHOHWYECKOMyY BUY Ha
OCHOBE TEOPUW KBaAPaTUYHbIX

4. CamocTosiTe/IbHas pa6oTa o6yyatoLLerocst

Ccbinku Ha
o Yacbl Ha Yackl Ha
Ne Buabl camocToATeNIbHOM paboThbl pesynbTaThbl
BbIMONIHEHWE [KOHCY/IbTauMun
06yueHus
Cemectp: 1
1 |KOHTp0ﬂbeIe paboTbl |3, 4 |5 |O

KoHTponbHas paboTa, noapobHas MHpopMauus npmeeaeHa B npunoxxeHnsx Nel Ne2 : Beknemuiues . B.
Kypc aHanMT1YeCKOon reoMeTpUN 1 NMHERHON anrebpsbl : y4ebHMK ans By3oB / [. B. beknemuues. - M.,
2008. - 307, [1] c. byrpos A. C. Bbicwas matematuka. [B 3 1.]. T. 1 : [yuebHuK A4ns By30B No
VHXXeHePHO-TeXHUYeCcKUM crieyunansbHoctam] / A. C. byrpos, C. M. Hukonbckuit. - M., 2008. - 284 c. : un.
TumoweHko E. W. NlnHeliHas anrebpa n aHanutuyeckes reometpust (TuMoLleHko E.N.) [SneKTPOoHHbI
pecypc] : 3NeKTPOHHbIN y4ebHO-MeToAMYeCKMin Komnneke / E. M. TumoLLeHKo ; HOBOCKG. roc. TeXH. YH-T. -
Hosocunbupck, [2011]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000157387. - 3arn. ¢
JKpaHa.

2 |ﬂ0,qFOTOBKa K 3aHATUAM |12, 3 |12 |5




, N0Apo6Has NMHGopmaums npmeegeHa B npunoxeHusx Nel Ne2 : BeknemuweB . B. Kypc aHanutuyeckoi
reoMeTpUmn 1 NINHENHON anrebpbl : y4ebHUK ans By3os / [1. B. beknemuiues. - M., 2008. - 307, [1] c. byrpos
A. C. Bbicwas matematumka. [B 3 T.]. T. 1 : [y4ebHUK AN BY30B MO MHXEHEPHO-TEXHUYECKUM
cneumansHoctam] / A. C. byrpos, C. M. Hukonbckuit. - M., 2008. - 284 c. : un. TumowleHko E. W.
JInHeliHasa anrebpa 1 aHanuTUYeckes reometpums (TumolueHko E.W.) [9nekTpoHHbIl pecypc] :
3MEKTPOHHbIN y4e6HO-MeToAMYECKIMI Komnneke / E. V. TumoLleHKo ; HOBOCKG. roc. TeXH. YH-T. -
Hosocnbupck, [2011]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000157387. - 3arn. ¢
9KpaHa.

3 |r|0,qFOTOBKa K arTectauuu |3, 4 |7 |5

, NoapobHas nHpopmaums npuseseHa B npunoXxeHun Ne3 : Venesa A. M. OCHOBbI anredpbl 1
aHanMTn4eckol reomeTpun : [yuebHuk] / A. M. MeneBa, A. I. MuHyc, A.B. UexoHaackumx ; HoBocw6. roc.
TeXH. YH-T. - HoBocmb6umpck, 2006. - 268, [1] c. : nn. TumolueHKo E. L. JlnHeliHasa anrebpa 1 aHanMTuyeckes
reometpus (TumoLLeHKO E.N.) [DneKTpOHHbI pecypc] : 9NeKTPOHHbIN y4eOHO-METOANYECKIIA KOMMIEKCE /
E. . TumoweHko ; HoBocKG. roc. TexH. yH-T. - HoBocmbupck, [2011]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000157387. - 3arn. ¢ akpaHa.

5. TexHomorns obyyeHuns

[nsi opraHu3aLmy ¥ KOHTPO/IS CaMOCTOSITeNIbHO Pab0Thl 06YUAIOLLIMXCS, & TAKXKe NPOBeAEHNS
KOHCYNbTaLMiA MPUMEHSAOTCSA MHDOPMaLOHHO-KOMMYHUKaLMOHHbIE TexHonorum (Taén. 5.1).

Tabnmua 5.1

[eaTensHOCTb H(hopMaLMOHHO-KOMMYHUKALIMOHHbIE TEXHO/O N

VHdopmupoBaHue MopTtan HI'TY

6. MpaBunna aTTecTayum oby4varoLmMxcs no y4ebHom gucumnanHe

[ns atTecTaymm obyyarowmxca no AUCUMNINHE UCNosb3yeTcs 6aIbHO-PeNTUHIOBas CUcTeMa
(BPC), no3sonsoLLas BbICTaBATb OLEHKM MO TPaaULMOHHOM LWKane 1 15-yposHesoit ECTS.
KpaTkas nHhopmaums o BPC npmseseHa B Tabsn. 6.1.

Tabnunua 6.1
MuH. o
OueHnBaeMble BUAbI LeATeIbHOCTY 06yYaroLmnXcs 6amn MakcumasibHbIA 6asin
Cemectp: 1
Jlexyus: 10 20
lIpaxmuueckue 3auAmMUA: 10 20

KoHTponmpytowme matepmasbl npuBoasaTes B "ViBnesa A. M. OCHOBbI anrebpbl 1 aHaIMTUYECKO reomeTpum : [y4ebHuk] / A. M. Nenesa, A. I. Munyc, A.B.
YexoHaAcKux ; HoBocKG. roc. TexH. yH-T. - HoBocubumpck, 2006. - 268, [1] c. : un."

Koumponwvneie pabomei:

10 20

KoHTponupytowme MaTepuaibl NPUBOAATCA B "THMOLLEHKO E. W. JuHeliHas anrebpa n aHannTuyeckes reometpus (TumoLieHko E.W.) [3neKkTpoHHsbIi pecypc] :
3M1eKTPOHHBIN y4e6HO-MeToAnYeckmnii komnnekc / E. . TumoLleHko ; HoBocm6. roc. TexH. yH-T. - HoBocubupck, [2011]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib id=vtls000157387. - 3arn. ¢ 3KpaHa."

Oxzamen: | 20

40

KoHTponupytoLmne Matepuanbl (CMIMCOK BOMPOCOB) NPUBOAATCA B “TUMOLLEHKO E. W. JInHeliHas anrebpa 1 aHanuTn4eckes reometpus (TUMOLLEHKO E..) [3neKTpoHHbIA
pecypc] : 3NeKTPOHHBIN yue6HO-MeToAMYecKMiA komnnekc / E. . TuMoLleHKo ; HoBOCKG. roc. TexH. yH-T. - HoBocuGupck, [2011]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000157387. - 3arn. ¢ 3KpaHa."




B Tabnuue 6.2 npecTaBieHo COOTBETCTBIE POPM KOHTPO/A 3asB/sieMbIM TPeGOBaHMSAM K
pe3ynbTaTaM OCBOEHMUS AUCLUNVHBI.

Tabnunua 6.2
Kogpl Dopmbl
KOMMNeTeH KOHTpPONA
i PesynibTaTbl 00yyeHUA P
KoHTp.
droc pas. OK3aMeH
OK.3 y1. yMeTb NPUMEHSTb OCHOBHbIE MOZENN U METOAbI MaKpPO- U MUKPO3KOHOMUYECKOTO + +
"~ |aHanu3a B NpotiecCUOHaNbHON AeATENbHOCTH
OrMK 1 y2. yMeTb M0/b30BaThCA HaMbosee pacnpoCcTPaHeHHbIMU O(UCHBIMU U MaTEMATUYECKMMM +
"~ | nakeTaMu NpUKNagHbIX Nporpamm
OrlMK.2 | 31. 3HaTb MeTOApI CHOpPa M 06pabOTKM 3KOHOMUYECKOI MHAOpMaLyK + +
32. 3HaTb OCHOBHbIE METOAbI U MHCTPYMEHTbI 3KOHOMWUYECKOTO aHanmn3a Ha MUKPO- 1
OrK.3 +
MaKpOypOBHe
MK.4 33. 3HaTb COBPEMEHHbIE METObl pacyeTa 1 aHanu3a CoLMaibHO-3KOHOMUYECKNX +
"7 | mokKasaTenei, xapaKTepm3yoLLMX COLMa/IbHbIE U SKOHOMMYECKME MPOLLECCHI U IBNEHNS
MK.7 | 32.3HaTb MHCTPYMEHTbI U METOAbI aHa/IM3a 3IKOHOMWYECKON NH(opMaLmm + +

®OH/] OLIEHOYHBIX CPEACTB MO AUCLIMMN/IMHE NPeACTaBNEH B NPUIoXeHWn Ne 1 K paboyeit
nporpaMme.

7. lutepatypa

OcHoBHas nMTepaTypa

1. UsneBa A. M. Jluneiinas anreOpa. AHamuTHYeCKas TeoMeTpus ;| yaeOHoe mocodue / A. M.
Henesa, I1. U. Tpunyuxas, . JI. Yepueix ; HoBocub. roc. TexH. yH-T. - HoBocuOupck, 2014. - 178,
[1] c. : un.. - Pesxxum nocryma: http://elibrary.nstu.ru/source?bib_id=vtls000196278

2. Anexcannpos, I1.C. Kypc aHanuTu4eckoi reoMeTpuH | JIMHEHHON anreOps! [ DIIeKTPOHHBIN
pecypc] : yueb. — Daextpon. gan. — Cankt-IletepOypr : Jlans, 2009. — 512 ¢. — Pexum
noctyna: https://e.lanbook.com/book/493. — 3aru. ¢ 3xpana.

3. bexnemumes /1. B. Kypc ananmutrueckoii reoMeTpun 1 TUHEHHONU anreOpsI | yueOHUK ISl By30B
/ . B. bexnemurmes. - M., 2008. - 307, [1] c.

4. Usnesa A. M. 'oToBUMCSI K KOHTPOJILHOH padoTe : yueOHOe mocodue / A. M. Usnera, JI. B.
Kosanesckas, W. /1. Uepusix ; HoBocub. roc. texu. yH-T. - HoBocubupck, 2015. - 172 c.. - Pexum
nocrtyma: http://elibrary.nstu.ru/source?bib_1d=vtls000223023

[ononHuTenbHaa nanTepaTypa
1. byrpoe 4. C. Beicias maremaruka. [B 3 1.]. T. 1 : [yueOnuk mist By30B Mo

UHXeHepHO-TexHnueckuM crennansHoctsM| / S, C. Byrpos, C. M. Hukonbckwii. - M., 2008. - 284
C. . WL

2. UBnera A. M. OcHOBEI aireOpbl U aHATHUTHYEeCKON reomeTpun : [yueOunk| / A. M. UeneBa, A. .
ITunyc, A.B. Uexonanckux ; HoBocuO. roc. TexH. yH-T. - HoBocubupck, 2006. - 268, [1] ¢. : nn.

NHTepHeT-pecypcsl
1. OBC HI'TY : http://elibrary.nstu.ru/

2. OBC «M3narensctBo Jlanwy : https://e. lanbook.com/
3. OBC IPRbooks : http://www.iprbookshop.ru/

4. OBC "Znanium.com" : http://znanium.com/



8. MeTonuecKoe 1 NPorpaMMHoe obecrneyeHume

8.1 MeToauyeckoe obecneyeHme

1. Tumomrenko E. Y. Jlunetinas anrebpa u anamutudeckes reometpust (Tumomenko E. W)
[DnexkTpoHHEI pecypc] : anekTpoHHBIN yaebHo-MeTonuueckuii komruieke / E. M. TumornneHko ;
Hosocub. roc. rexn. yH-T. - HoBocubupck, [2011]. - Pexum nocrymna:
http://elibrary.nstu.ru/source?bib_id=vtls000157387. - 3arx. ¢ sxpana.

8.2 CneunannsnpoBaHHOe NporpammHoe obecneyeHme
1 Microsoft Windows
2 Microsoft Office

9. MaTtepuranbHO-TeXHMYECKOe 06ecrneveHme

lMpe3eHTaLUMOHHOe 060py0BaHMe

Ne HanmeHoBaHue Ha3HaueHue

1 |lMpe3eHTayMOHHOE 060PYAOBaHE Mpe3eHTaLMOHHOE 060pYA0BaHME
(MynbTUMeLMA-MPOEKTOP, 3KPaH, KOMMNbIOTEP (UCMO/b3YeTCA A/19 NPeACTaB/eHUs
419 ynpas/ieHuns) NeKUMOHHOro mareprana




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

Kadenpa anreGper 1 MaTeMaTH4YeCKON JTOTHUKH

“YTBEPXIAIO”

JIEKAH ®B

1.3.H., mpodeccop M.B. Xaiipymnuna
(13 2 r.

®OH/I OHEHOYHBIX CPEJICTB

YYEBHOM JUCHUTIJINHBI
Jluneiinas aaredpa

O6pazoBarenbHas nporpamma: 38.03.01 Dxonomuka, npoduis: byxrantepckuil yuer, aHanus u
ayJuT

HoBocubupck 2017



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
DopMmupyeMble . I
KOMIIeTeH Ui Tembl TEKylero POMEKYTOTHASA
KOMHETEHIHH (3HaHMsA, yMeHHs, KOHTPOJISA arrectanus (3K3amMeH,
HABDBIKH) (xypcoBoii mpoexT, 3a4er)
PI'3(P) u op.)
OK.3 cniocobnocts  |yl. ymeTh npumeHsTh |2.1. Bektopsl. JIuneiinsie KontpombHsle DK3aMeH, Bonpock 1-

UCII0JIb30BaTh
OCHOBBI
SKOHOMMYECKUX
3HaHWUM B pa3IM4YHbIX
chepax
JESTEIBHOCTH

OCHOBHBIE MOJICITH U
METO/IbI MaKpO- U
MHKPOIKOHOMUYECKO
ro aHanu3a B
po¢eCCHOHATBHOMI
JEeATEINEHOCTH

OTepaluy Haj BEKTOpaMH U UX
cBoiicTBa. [lonsaTue nuHEeHOrO
npocTpaHcTBa. JIuHeitHas
3aBUCUMOCTD U JIMHEHHAs
HE3aBUCUMOCTH BEKTOPOB. bazuc
U Pa3MEPHOCTh JIMHEIHOTO
npoctpancTBa. CUCTEMBI
koopauHaT. KoopauHaTst
BekTOpa. JInHeiHble onepauuu
HaJl BEKTOpaMHU B KOOPAMHATHOM
¢dopme. 2.2. CxansspHOE
MIPOU3BEICHUE BEKTOPOB.
CBoiicTBa CKaJIIPHOTO
NpousBecHus. Beipaskenue
CKaJIIPHOT'O NPOU3BEICHUS
yepe3 KOOPIUHATHI BEKTOPOB B
OpPTOHOPMHPOBAHHOM 0azwce.
Jnuna BekTopa. Yroa Mexay
BEKTOpamu. Y CJIOBHE
OpPTOTrOHAJILHOCTH BEKTOPOB.
Hampasisitomye KocuHycChbl
BekTopa. [Ipoekus BekTopa,
cBoiicTBa mpoekiuii. 2.1.
Bexkrtopsl. JIuHelinble onepanuu
HaJ| BEKTOpaMHU U UX CBOMCTBA.
ITonsTne nuHeitHOrO
npoctpaHcTBa. JInHeliHas
3aBUCUMOCTbD U JIMHEHHAs
HE3aBUCUMOCTh BEKTOPOB. bazuc
U Pa3MEPHOCTH JIMHEIHOTO
npocTpancTBa. CrcTeMsl
kxoopauHat. Koopaunatel
BekTopa. JIuHeliHble onepanuu
HaJl BEKTOpaMH B KOOPIUHATHOM
dbopme. 2.2. CkansapHoe
MIPOU3BEICHNE BEKTOPOB.
CBoiicTBa CKaIIPHOTO
Npou3BeneHus. Boipakenue
CKaJISIPHOTO TPON3BEICHNUS
yepe3 KOOPIUHAThl BEKTOPOB B
OPTOHOPMHPOBAHHOM 0a3zuce.
JlinHa BekTopa. Yron Mexay
BEKTOpaMH. Y CIIOBHE
OpPTOrOHAJILHOCTH BEKTOPOB.
Hanpasnsromue KOCHHYCBI
BekTopa. [Ipoekuus BexTopa,
CBOICTBaA MpOEKIHii. 2.3.
BekTopHoe npousBeneHuE U €T0
cBoiicTBa. BripaxkeHnue
BEKTOPHOI'O IIPOU3BEACHUS
yepe3 KOOPAUHAThI BEKTOPOB B
OPTOHOPMHPOBAHHOM 0a3zuce.

paboTsl, 3amaun 1-2
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[Tnomans napamieno-rpaMma u
TpeyrojbHUKA. Y CIIOBUE
KOJUIMHEAPHOCTH BEK-TOPOB.
3.1. TlonsTHE 00 YpaBHEHHIX
JUHAN ¥ TIOBEpXHOCTEH. Anreo-
pandecKue JUHUN U
nosepxHoctu. [1nockocTs B mpo-
crpaHcTBe. BekropHoe, obuiee,
HOpMAaJIbHOE YPaBHEHUS
IJI0CKOCTU. B3auMHOe
pacrnosoxxeHue miockocreil. 3.2.
[IpsiMast B TIIIOCKOCTH U B
npoctpaHcTse. BektopHoe
YpaBHEHHE, TapaMETPUICCKUE U
KaHOHHYECKHE YPaBHEHUS
npsiMbIX. B3anMHoe
PAacIOI0KEeHHE MPSIMBIX,
MPSIMBIX U MIJIOCKOCTEH.
Paccrosnue ot TOUkH 10
NIPSIMOM Ha IUIOCKOCTH U 10
IJIOCKOCTH B IIPOCTPAHCTRBeE. 3.3.
Kpussie BTOpOro nopsaka.
KanoHnyeckue ypaBHEHUS U
OCHOBHbBIE CBOMCTBA. Y paBHEHUS
KPHBBIX 2-TO TOPS/IKA B
MOJIAPHBIX KOOpAUHATax. 3.4.
IToBepxHOCTH BTOPOTO MOPSIIKA.
KaHoHn4eckne ypaBHEHUS U
OCHOBHBIE CBOMCTBa. MeTon
ceuyeHuid. IToBepxnoctu
BpaueHus. Lunuuapudeckue
no-BepxHocTH. Konyc.

OIIK.1 cioco6HOCTB
peliaTh CTaHIaPTHHIE
3aa4yu
npodeCCHOHATBHOM
JeSITeTbHOCTH Ha
OCHOBE
HHPOPMATMOHHON U
oubnmorpaduaeckoit
KYJIBTYPHI C
MpUMEHCHUEM
MH(POPMAIMOHHO-
KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH U C
YYETOM OCHOBHBIX
TpeboBaHuit
MHPOPMAITMOHHOU
6e3omacHocTH

y2. yMeTh
TI0JIb30BATHCS
Haubomee
pacrpocTpaHeHHbBIMU
O(pHUCHBIMA U
MaTeMaTHIeCKUMHU
TIaKeTaMH
TIPUKITaIHBIX
IporpamMmm

1.1. Matpunsl. Oneparuu Haj
Matpunamu. OnpenenuTensb
MaTpPHULbI U €r0 CBOMICTBA.
O6patnas matpuna. [Toctpoe-
HHUE 00paTHOW MaTpuIel. 1.2.
Jluneiinast HE3aBUCUMOCTh
CTPOK ¥ CTOJIOIIOB MaTPHIIBI.
Panr matpunel. Hensmennoctsb
paHra IpH 3JIEMEHTAPHBIX
IIpeoOpa30BaHUAX MaTPHIIBL.
Panr crynenuaToii MaTpuiibl.
Brlunciienue paHra MaTpHIIbI C
MoMOIIIbIO anropuTtma ['aycca.
Teopema o 6a3ucHOM MUHODE.
1.3. Cucrembl THHEWHBIX
ypaBHeHHA. OCHOBHBIC MOHSITHS
U onpeneneHus. MaTpuuHslit
croco0 pemenns. PopMyIbt
Kpamepa. Meton 'aycca.
CoBMECTHOCTb CUCTEMBI
JIMHEHHBIX anreOpanyecKux
ypaBHEHHH (Teopema
Kporekepa-Kanemm).  4.1.
JIuneiinsiit oneparop. MaTtpuna
JUHEHHOTO peoOpa3oBaHUS.
H3meHnenune MaTpuLbl
JUHEHHOTO TpeoOpa3oBaHU
Ipyu 3aMeHe Oasuca.
CoOcTBeHHbIE YnCha U
COOCTBEHHBIE BEKTOPHI
JIMHEIHOTO TIpeoOpa3oBaHusl.
Martpuna 1uHeHOro
npeoOpa3oBaHus B Oasuce 13
COOCTBEHHBIX BEKTOPOB.
Omneparop MPOCTOH CTPYKTYPHI.
YcnoBus npocToi CTPYKTYPhI

Dx3ameH, Bompocs! 11-
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onepatopa. 4.2 JInuHeHHbIH
OTIEpaTop B EBKIMIOBOM
MIPOCTPAHCTBE.
CaMocomnpsnKeHHBIH orepaTop.
CBolicTBa COOCTBEHHBIX YHCET U
COOCTBEHHBIX BEKTOPOB
CaMOCOIIPSKEHHOTO OIepaTopa.
[TpuBeneHne MaTpuUIBI
CaMOCOIIPSDKEHHOT'O OIepaTopa
K TMaroHanbHOMY BUay. 4.3
KBanparuunsie Gpopmsbl.
MarpuuHas 3anuce. M3smenenue
MaTpHIBI KBaAPATHIHOH (HOpPMBI
pu 3aMeHe Oasuca.
Knaccudukanms kBagpaTHIHBIX
¢dopwm. [IpuBenenne
KBaJpaTUIHON (POPMBI K
KaHOHHYECKOMY BHITY.
Kpurepunii Cunbpectpa. 3akoH
unepuun. [Ipasuno Jekapra. 4.4
IIpuBenenue ypaBHeHUMH
KPUBBIX U IIOBEPXHOCTEHN
BTOPOTO MOPSIIKA K
KaHOHMYECKOMY BHY HA OCHOBE
TEOPHHU KBaIPATHIHBIX (opM.

OIIK.2 ctocoGHOCTH
OCYIIECTBIISITH COOP,
aHanmu3 1 00paboTKy
JIAHHBIX,
HEOOXOMUMBIX JUIsI
pelieHust
npodheCcCUOHATBHBIX
3aj1a4

31. 3HaTh METOBI
cbopa u 00paboTKI
SKOHOMMYECKOMN
uHpOpPMALIUH

1.1. Marpuusl. Onepanuu Hafg
MarpuiamMu. OnpenenuTemb
MaTpHIBI ¥ €T0 CBOKCTBA.
Obparnas marpuna. [Toctpoe-
HHUE 00paTHOH MaTpuIlpl. 1.2.
JIuneiiHas HE3aBUCUMOCTh
CTPOK M CTOJIOIIOB MaTPHIIBL.
Panr marpunsl. HeusmeHnHocTh
paHra npu 3J1eMeHTapHbBIX
npeoOpa30BaHUIX MATPHUILIBL.
Panr crynenuaToil MaTpuiibl.
Brruncienne panra MaTpHIbI C
romonipio anropurma ["aycca.
Teopema o 6a3uCHOM MHHOpE.
1.3. Cuctemsbl JIMHEHHBIX
ypaBHeHUH. OCHOBHBIE MOHATHUS
U onpezaeneHusi. MaTpuuHbIi
crnoco0 pemenust. PopMyIIbl
Kpamepa. Meton 'aycca.
COBMECTHOCTB CHCTEMBI
JTUHEWHBIX anredpandecKux
ypaBHEHHH (Teopema
Kponekepa-Kanemm).

KonTponbubie
pabotsl, 3agaun 3-4

DK3aMeH, BOIIPOCH 23-
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OIIK.3 cmocoOHOCTH
BBIOMPATH
UHCTPYMEHTAJIbHbIE
Cpe/cTBa st
00paboTKu
SKOHOMMYECKUX
JIAHHBIX B
COOTBCTCTBHUU C
MMOCTaBJICHHOM
3aauci,
AHATM3UPOBAThH
Pe3yAbTATHI
pacdyeToB u
000CHOBEIBATH
MOJTyYSHHBIE BHIBOIBI

32. 3HaTh OCHOBHBIE
METO/IbI K
HHCTPYMEHTHI
SKOHOMHYECKOTO
aHaJ3a Ha MUKpPO- U
MaKpOypOBHE

2.1. Bexropsl. JIuneiiHbIE
OIepaluy HaJl BEKTOpaMH U HX
cBoiicTBa. [TonaTue nuHelHOrO
npocTpaHcTBa. JIunelinas
3aBHCUMOCTb U JIMHEIHAs
HE3aBUCUMOCTb BEKTOpOB. bazuc
U pa3MEepHOCTH JIMHEIHOTO
npoctpancTBa. CHCTEMBI
xoopauHat. KoopauHaTs!
BekTOpa. JInHeliHble onepauuu
HaJl BEKTOPaMH B KOOPIUHATHOM
dbopme. 2.2. CkansapHoe
IIPOU3BENCHUE BEKTOPOB.
CBoiicTBa CKaJIIPHOTO
npousBeeHus. Beipaxenue
CKaJIIPHOTO MPOU3BECHUS
yepe3 KOOPIUHAThI BEKTOPOB B
OPTOHOPMHPOBAHHOM 0azuce.
JnHa BekTopa. YToa Mexay
BEKTOpaMH. Y CIIOBUE
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OpPTOrOHAJILHOCTH BEKTOPOB.
Hanpasnsroniue KOCUHYCBI
BekTopa. [Ipoekuus BexTopa,
CBO¥CTBa mpoekImii. 2.1.
BexkTopsl. JIuHeliHbIE Onepanuu
HaJl BEKTOpaMH U UX CBOMICTBA.
Ilonarue nuHEHHOTO
npocTtpaHcTBa. JIuneitHas
3aBHCUMOCTb U JIMHEIHas
HEe3aBUCHMOCTb BEKTOpOB. bazuc
U pa3MepHOCTb JIMHEIHOTO
npocTpancTBa. CucTeMbl
koopauHat. KoopauHaTs!
BekTOpa. JInHeiHble onepauuu
HaJl BEKTOpaMH B KOOPIUHATHOM
¢dopme. 2.2. CxamsapHoe
IIPOU3BEACHUE BEKTOPOB.
CBoiicTBa CKaISIPHOTO
NpousBecHUs. Beipaskenue
CKaJIIPHOT'O NPOU3BEICHUS
4yepe3 KOOpAUHATEL BEKTOPOB B
OPTOHOPMHPOBAHHOM 0azuce.
JnuHa BekTOpa. YT0a Mexay
BEKTOpaMH. Y CIIOBHE
OpPTOrOHAIILHOCTH BEKTOPOB.
Hanpasnsromue KOCHHYCBI
BekTopa. [Ipoeknus BekTopa,
CBOICcTBa npoekuuil. 2.3.
BekTopHOE npou3BeieHe U €0
cBOiCcTBa. BeIpaskeHue
BEKTOPHOI'O TIPOU3BEICHHS
4yepe3 KOOPAUHATEI BEKTOPOB B
OpPTOHOPMHPOBAHHOM 0azuce.
IInomans nmapasnneno-rpaMma u
TpEyrojbHUKA. Y CJIOBUE
KOJIJIMHEAPHOCTH BEK-TOPOB.

IIK.4/AU
CII0COOHOCTH Ha
OCHOBE OIMCAHU
SKOHOMHYECKHUX
MPOLIECCOB U
SIBJICHHI CTPOUTH
CTaHIapTHHIC
TEOPETUICCKHE U
SKOHOMETPHUYCCKHUE
MOJIEIIH,
aHAIM3UPOBATh U
COJIEPXKATEIBbHO
UHTEPIPETHPOBATH
MOJTYYCHHBIC
Ppe3yIbTaThI

33. 3HaTh
COBpPEMCHHEIC
METOJIBI pacueTa u
aHaJIu3a ColUaIbHO-
SKOHOMHUYECKHX
ToKa3aTejeH,
XapaKTEePU3YIOIINX
COLIMANIbHBIE U
YKOHOMHUYECKHE
TIPOIIECCHI U SBJICHHUS

2.1. Bekropsl. JIuneiinbie
Ollepanyy HaJ BEKTOPaMH U UX
cBoiictBa. [loHsTre MuHEHOTO
npocrtpaHcTBa. JIuHelHas
3aBUCHMOCTb U JIMHEIHASA
HE3aBHCHUMOCTh BEKTOpOB. baznc
U pa3MEPHOCTb JTMHEHHOTO
npoctpancTBa. CUCTEMBI
koopauHat. KoopauHaTs
BekTOpa. JInHeiiHble onepauuu
HaJl BEKTOPaMH B KOOPIUHATHOM
dbopme. 2.2. CkansapHoe
IIPOU3BEICHUE BEKTOPOB.
CBoiicTBa CKaJIIPHOTO
npousBeeHus. BreipaxkeHue
CKaJIIPHOTO MPOU3BEICHUS
yepe3 KOOPIUHATEl BEKTOPOB B
OpPTOHOPMHPOBAHHOM 0azwuce.
[Jnuna Bektopa. Yroa Mexay
BEKTOpaMu. Y CJIOBHE
OpPTOTOHAIEHOCTH BEKTOPOB.
Hanpasnsironue KOCUHYCBI
BekTopa. [Ipoexnus BekTopa,
cBOMcTBa npoekuuif. 2.1.
Bexropsl. JIuHeiHbIe onepanuu
HaJl BEKTOpaMH U UX CBOMCTBA.
Ionsarue nuHeHHOrO
npoctpaHcTBa. JIuHeiinas
3aBHCUMOCTb U JIMHEIHAs
HE3aBUCHMOCTb BEKTOPOB. bazuc
U Pa3MEPHOCTh JIMHEHHOTO
nipoctpancTBa. CHCTEMBI
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xoopauHat. Koopaunatel
BekTopa. JInnelHble onepanuu
HaJl BEKTOpaMH1 B KOOPIMHATHOH
dbopme. 2.2. CkansapHoe
MIPOU3BEACHNE BEKTOPOB.
CBoiicTBa CKaIAPHOTO
npousBeieHus. BripaxkeHue
CKaJIIPHOT'O NPOU3BECHUS
yepe3 KOOPIUHATHI BEKTOPOB B
OPTOHOPMHPOBAHHOM 0azuce.
JnuHa BekTopa. Yroa Mexay
BEKTOpaMHu. Y CI0BHE
OPTOTOHAILHOCTH BEKTOPOB.
Hampasinsitomne KoCUHYChbI
BekTopa. [Ipoeknus BekTopa,
CBOWCTBA MPOEKITHiL. 2.3.
BekropHOE npon3BeieHNE U €TO
cBoiicTBa. BelpakeHue
BEKTOPHOT'O TIPOU3BEICHHS
4yepe3 KOOPAUHATEI BEKTOPOB B
OPTOHOPMHPOBAHHOM 0azuce.
IInomane nmapasnneno-rpaMma u
TPEyroibHUKA. Y CJIOBUE
KOJUIMHEAPHOCTH BEK-TOPOB.

[K.7/AU
CIIOCOOHOCTB,
UCTIONB3YS
OTEYECTBEHHBIC
3apyOeKHBIC
HCTOYHHKH
UHpOpMAaLNH,
cobupaTthb
HEo0X0IMMBIe
JIaHHbIE,
aHaJIM3UPOBATH UX U
TOTOBHUTh
MH()OPMALIMOHHBIN
0030p w/mmmn
AHAIUTUYECKUI
oT4eT

32. 3HATH
HHCTPYMEHTHI H
METO/IBI aHAIN3a
SKOHOMHUYECKOMU
uHpOpPMALIUH

1.1. Matpunsl. Oneparuu Haj
MaTtpuiamMu. Onpenenurenns
MAaTpUIIBI ¥ €r0 CBOMCTBA.
Obparnas marpuna. [Toctpoe-
HHUE 00paTHOH MaTpuIlpl. 1.2.
JIuneiiHas HE3aBUCUMOCTh
CTPOK H CTOJIOIIOB MaTPHIIBI.
Panr marpunsl. HeusmeHnHocTh
paHra npu 31eMeHTapHbBIX
npeoOpa30BaHUSIX MATPHUILIBL.
Panr crynenuartoil MaTpuiibl.
Brruncnenue paira MaTpUIls! C
noMolIneko anropurma [Maycca.
Teopema o 6a3uCHOM MHHOpE.
1.3. Cuctembl JIMHEHHBIX
ypaBHeHUH. OCHOBHBIE MOHATHUS
U onpeaeneHusi. MaTpuuHbIi
croco0 pemmenns. PopMyIbt
Kpamepa. Meton 'aycca.
COBMECTHOCTB CHCTEMBI
JIUHEHHBIX ajaredpanyecKux
ypaBHEHHH (Teopema
Kponekepa-Kanemm).

KontpombHsie
paboTsl, 3amaun 5-6
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2. MeToauKa OLeHKH 3TanoB (OpMUPOBAHUS KOMIIETEHIMII B pAMKAX AMCUHUILIHHBI.

[IpomexyTouHas aTTecTanus Mo AMCHMUILIMHE TIpoBoAUTCS B 1 cemecTpe - B popme dK3amMeHa, KOTOPBIN
HarpaBjieH Ha oleHKy cdopmupoBanHoctu kommerennuii OK.3, OIIK.1, OIIK.2, OIIK.3, T1K.4/AU,

[K.7/A1.

DK3aMeH MPOBOAUTCSA B MUCbMEHHOM (hopme, mo Ouneram. buner gopmupyercs no cieayrouiemy MnpaBuily:
NEPBBIi BOMPOC BHIOMpAETCS W3 AMana3oHa BOMPOCOB 1-24, BTOpOii BOMPOC U3 auama3oHa BOMPOCOB 25-48

(CHI/ICOK BOITPOCOB IMPHUBCICH HI/I)I(C). TpeTBI/IM 3aJaHUEM B ousere sBIAETCS 3ajgayda I1o o001 TeMe Kypca.

Kpowme Toro, chopMupoBaHHOCTh KOMIETEHIUI MTPOBEPSETCS MPHU NMPOBEICHUN MEPONPHUITUN TEKYILEro

KOHTPOJISI, YKa3aHHBIX B Tabmuie pasnena 1.




B 1 cemecTpe 00s13aTeTbHBIM 3TAlIOM TEKYIIEH aTTeCTaIlH SBIISCTCS KOHTPOJbHas paboTa. TpeboBaHus K
BBIIIOJTHEHUIO KOHTPOJIFHOM pPa0OTBI, COCTaB W MpaBWIa OIECHKH CHOPMYIHPOBaHBI B IacIopTe
KOHTPOJILHOM paboTHI.

OO1mue npaBuiIa BHICTABICHUS OLEHKH 0 JUCHUILIMHE ONPEACIISIOTCS 0aNIbHO-PEHTHHTOBOI CHCTEMOH,
NPUBEJCHHON B paboyeil mporpaMme yueOHOH TUCIUIUIHHEI.

Ha ocHOBaHMHM TPUBEICHHBIX Jajce KPUTECPHEB MOXHO CICNIaTh OOIIMH BBIBOA O CHOPMHUPOBAHHOCTH
komnetrenmmii OK.3, OIIK.1, OIIK.2, OIIK.3, I1K.4/AH, TIK.7/AW, 3a KOTOpBIC OTBEYACT TUCIUILINHA,
Ha Pa3HBIX YPOBHSX.

OO0mas xapakTepucTHKA YPOBHeH 0CBOCHHUsI KOMIIeTEeHIIHIA.

Hu:ke moporoBoro. YpoBeHb BBINIOJHEHHS PadOT HE OTBEYaeT OOJIBIIMHCTBY OCHOBHBIX TpeOOBaHUA,
TEOPETHUYECKOE COJIEPHKAHUE Kypca OCBOEHO YaCTHUYHO, ITPOOENIbl MOTYT HOCUTh CYILIECTBEHHBIH XapakTep,
HEOOXOMMbIE MPAKTUYECKHUE HaBBIKU PAOOTHI C OCBOEHHBIM MaTepHaIoM c(hOpMUPOBaHbI HE JOCTATOYHO,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX IMpOrpaMMoi OOy4deHHs Y4eOHBIX 3a/JaHUil HE BBIIOJIHEHbBI WIIH
BBINOJIHEHBI C CYIIECTBEHHBIMU OIIUOKAMHU.

IMoporoBblii. YpoBeHb BBITOJHEHUS PAa0OT OTBeYaeT OOJBIIMHCTBY OCHOBHBIX TpeOOBaHUHA,
TEOPETHUYECKOE CO/IEPKaHNE Kypca OCBOEHO YaCTUYHO, HO IIPOOesbl He HOCAT CYIIECTBEHHOI'0 Xapakrepa,
HEoOXOMMbIEe MPAKTUUECKHE HAaBBIKU PabOThl ¢ OCBOEHHBIM MaTe€pUalioM B OCHOBHOM C(OPMHMPOBaHBI,
OOJIBIIMHCTBO IMPEyCMOTPEHHBIX IMPOrpaMMOil 0OyueHHs y4eOHBIX 3a/JaHUI BBIIOJIHEHO, HEKOTOpHIE
BU/IbI 33/1aHUH BBITIOJIHEHBI C OIIMOKaAMHU.

ba3oBnbIii. ypOBeHL BBINIOJIHCHU A pa60T OTBCYa€T BCCM OCHOBHBIM Tpe60BaHI/I$IM, TCOPECTUUCCKOC
COACPIKAaHUC KypCa OCBOCHO IOJIHOCTBIO, oe3 HpO6€JIOB, HCKOTOPLBIC IIPAKTHYCCKUC HABBIKH pa6OTLI C
OCBOCHHBIM MarcpuaiomMm C(l)OpMI/IpOBaHI)I HEAOCTATOYHO, BCC MPCAYCMOTPCHHBIC nporpaMMoﬁ O6y‘{eHI/I$I
yqe6HHe 3aaHus BBIIIOJIHCHBI, KA4C€CTBO BBLIIIOJHCHUA HMU OJHOTO M3 HUX HC OICHCHO MHWHHMAJIbHBIM
YU CJIIOM 6aJ'IJ'IOB, HCEKOTOPBIC U3 BLIITOJIHCHHBIX 3a,[[aHPII>i, BO3MOJXHO, COACPKAT OIIIMOKH.

IIpoaBuHYTHIH. YpOBEHb BHIIOIHEHHS padOT OTBEYAET BCEM TPEOOBAHUSAM, TEOPETHUECKOE COMIEPIKaHUE
Kypca OCBOEHO MOJHOCTBIO, 6€3 MpoOesoB, He0OX0MMbIE PAKTUYECKUE HaBBIKU PabOThl ¢ OCBOEHHBIM
MaTtepuagoM c(hOopMUpPOBaHBI, BCE NPEAYCMOTPEHHBIE IpOrpaMMoN oOyueHMs YydeOHble 3aJaHus
BBITOJIHEHBI, KAUECTBO MX BBIIOJIHEHHSI OLIEHEHO YHUCIIOM OaljioB, OJU3KUM K MaKCUMAaJIbHOMY.



,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 YIPEKICHNE
BBICITIIETO 00pa30BaHUs
«HoBocubupckuii rocy1apcTBEHHBINH TEXHUYECKHI YHUBEPCUTET
Kadenpa anre6psr 1 MaTeMaTH4eCKON JTOTHUKU

IMacnopT KOHTPOJILHOM PAdOTHI

no nucruiuimne «JIuneitHas anre6pa», 1 cemecTp

1. MeToauka OEeHKH

KonTponbhas paboTta mpoBoguTcs o TemMe “AHaTUTHYECKasi TEOMETPHs», BKIItoYaeT 6

3a7aHui. BEITONMHIETCA TUCEMEHHO.

2. Kpurtepum oneHku

Kaxxnoe 3aganue KOHTPOJIBHOM pabOTHI OLIEHUBAETCS B COOTBETCTBUU C MPUBEIACHHBIMU

HIKE KPUTEPUSIMMU:

1.

OneHka KaxI0ro IyHKTa IepoBoro 3agaHus. 0 OayuloB CTaBUTCS 3a HE BBIIOJIHEHUE
3aJaHusl WIK HEe BEpHOE perieHue. | 0ay CTaBUTCS, €CIIM OTBET MOJIyYeH HE BEPHBINA, HO
XOJ] pellleHHs MPaBUJIbHBIA U JONylleHa He rpyOas BbIYMCIMTENbHAs omMOka. 2 Oamia
CTaBHTCS 32 MOJHOCTBIO BEPHOE PEIICHHE.

Bropoe 3ananue. 0 6aji710B CTaBUTCS 3a HE BBIIOJHEHUE 3aJ[aHUsl WIIK HE BEPHOE PELICHHUE.
1 Gamn craBUTCS, €CIIM OTBET IMOJYy4YeH HE BEPHBIH, HO XOJ PELICHHs MPAaBUIBHBIA U
JIOIyLIIeHa He Tpy0asi BEIUMCIUTENbHAS OIMOKa. 2 Oajia CTaBUTCA 3a MOJHOCTHIO BEPHOE
perieHue.

Tpetbe 3ananue. 0 6aUI0B CTABUTCS 32 HE BBIINOJIHEHHE 3a/laHHsI WM HE BEPHOE PELICHHUE.
1 Gayn craBHUTCS, €CITU CHEJaH YEepTeX WM 3alucaHbl OCHOBHBIC (OpMyIbl. 2 Oara
CTaBUTCS, €CIIM OTBET MOJY4YEH HE BEPHBIN, HO X0/ PELICHUs TPABUIIBHBIN U IOMYyIlEHa He
rpy0asi BEIYHCIUTEIbHAS OMNOKa. 3 Oaylta CTaBUTCS 3 TIOJTHOCTHIO BEPHOE pEIICHHE.
YerBeproe 3amanue. 0 OayuioB CTaBUTCS 3a HE BBINOJIHEHHE 3aJaHMs WIM HE BEpHOE
pemenue. 1 Oamn cTaBUTCS, €CIM OTBET MOJY4YEH HE BEpHBIM, HO XOJ pELICHUS
NpaBWIBHBIM U JIOMyIeHa He IpyOas BbIYUCIUTENbHas omMOKa. 2 Oamia cTaBUTCA 3a
MOJTHOCTHIO BEPHOE pPEIICHHE.

[TaToe 3ananue. 0 GayIOB CTaBUTCS 3a HE BBHINOJIHEHUE 3aJaHUs MM HE BEPHOE PELICHHUE.
1 Gann craBUTCS, €CIM OTBET NOJY4YeH HE BEPHBIA, HO XOJ pEIIeHHs NPaBWIbHBIN U
JIOIyIIIeHa He Tpy0ast BEIUMCIUTENbHAS OIMOKa. 2 0aa CTaBUTCS 3a MOJIHOCTBIO BEPHOE
perieHue.

[lecroe 3amanme. 0 OamoB CTaBUTCA 3a HE BBINOJHEHHWE 33/aHUSl WM HE BEpPHOE
pemenue. 1 Oamn cTaBUTCS, €CIM OTBET MOJY4YEH HE BEpHBIM, HO XOJ pELICHUS
NpaBWIbHBIM M JOMYyIeHa He IpyOas BbIYUCIUTENbHAs OmMOKa. 2 Oamia cTaBUTCA 3a
MIOJTHOCTBIO BEPHOE pElIeHHE, HO HEe TIOCTPOCH TpadK MM TIOCTPOCH He BEepHO. 3 Oaia
CTaBUTCS MOJHOCTHIO BEPHOE pPEIlIEHHE U BEPHO MMOCTPOEHHBIHN rpaduk.

Jlanee BCC IMOJTYYCHHBIC 0asInI CKJIaAbIBAOTCA.
KOHTpOJ’IBHaSI pa60Ta CUHUTACTCA HeBbIHOHHeHHOﬁ, €CJIn CYMMApHOC KOJHUYCCTBO

coctasiseT 0-9 6aylios.

KOHTpOJ’IBHaSI pa60Ta BBITIIOJTHEHA Ha MOPOroBOM YPOBHE, €CIIM CYMMAapPHOE€ KOJIHNYCCTBO

coctasiseT 10-13 Gayuios.

KonTponbHast pabora BblloJHEHA Ha 0a30BOM YpPOBHE, €CIIM CyMMapHOE KOJIHMYECTBO

cocrasiseT 14-16 6auios.

KonTponbHast paboTa cudMTaeTcs BBIMOJTHEHHOW HAa TMPOABHHYTOM YPOBHE, €CIIH



CyMMapHO€ KOJIMYeCTBO cocTanisieT 17-20 6aminos.

3. kajaa oueHKH

B oOmieil omneHke mo AWCHUIUIMHE Oajulbl 32 KOHTPOJBHYIO PabOTy Y4YUTHIBAIOTCS B
COOTBETCTBUHM C NpaBUIaMU OaJUIbHO-PEUTUHTOBOW CHCTEMBI, NPUBEACHHBIMU B pabodeid
Iporpamme AUCIUIUINHBL.

4. TlpuMep BapHaHTAa KOHTPOJILHOI PadoThI

Bapuanr 24.

1. Janel Bepmmusr Tpeyroabanka ABC: A(16;3), B(-8:10), C(-12;7).
Crenats "weprex u HafiTH:

1) muny u ypasuenns cropousl BC, 5 3x-4y 640

2) ypasuenune u gmuny seicotel AD, 20; 4x+3y-73-0

3) ypaeuenne mMequanst BM, x4 2y-12=0

4) ypasnenue 6uccexkrpucel BN.  11x-+2y 180

2. Moryr m npssie 5z +3y—1 =0 u 3z — 5y +3 = 0 cnyxxute mparonaasmu pomba?
i B

3. Haiitu paccrosmue ot 1. B(3,0,-1) no npamoii I: 5 = yz—l =L 2

4. Onpe gemmTh, npu Kakux | u m mwiockoetd 2z +ly+3z—1 =0umz—6y—6z+5 =0
napajiienbel. m =—4, [ =3

5. Cocrapurh ypaBHeHHE ILIOCKOCTH, npoxoismeii wepes . M(1; 2; —3) napaiesnao
PAMBIM ’%1 = % = ZTTT, :’qﬂ = 3‘% = Z_Lf Ix+11y+5H2-16=0

6. [IpuBecTH K KAHOHHUECKOMY BHIY M HOCTPOUTL KpuBYIO 912 +4y? +18x— 24y +9 = 0.
(@+1)? | w=3? _ 4

4 a



