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O6pa3zosate/nbHas nporpamma: 38.03.01 SKOHOMYMKa, MPOQPU/Ib: IKOHOMUKA NPeNPUATAIA 1
opraHu3auuii

Kypc: 1, cemecTp : 1
dakynbTeT 6M3Heca,

CemecTp

No

Bupg geatenbHocTn

1

1

Bcero 3a4eTHbIX efuHULY
(KpeauTtoB)

Bcero yacos

108

Bcero 3aHSATUI B KOHTAKTHOM
thopme, yac.

84

Jekuymn, yac.

36

MpakTnyeckune 3aHATUA, Yac.

36

NabopaTopHble 3aHATUSA, Yac.

13 HNX B aKTVUBHOIA 1
VHTEPaKTMBHOI (hopMe, Yac.

ATTECTaums, yac.

KoHcynbTaumm, vac.

10

10

CamocTonaTenibHasa paboTa, yac.

24

11

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

KOHTP.

12

Bug aTTecTaumm

Hosocnbupck 2017



Paboyas nporpammMa cocTas/ieHa Ha OCHOBaHMM (PefepaibHOro rocyAapCTBEHHOrO 06pa3oBaTe/lbHOro
cTaHAapTa BbicLLero obpasoBaHus No HanpasneHuio (cneyunanbHocTK): 38.03.01 SKoHOMKKa

&I OC BBefeH B aeincteme npmkasom Nel1327 ot 12.11.2015 ., gata yrBepxaeHus: 30.11.2015r.

MecTo AMCUMNANHBI B CTPYKTYpe y4ebHOoro nnaHa: bnok 1, BapnatmsHas

Paboyas nporpamma paspaboTaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENN BbINYCKHUKA MO HanpaBfeHNIO
(cneumansHocTh): 38.03.01 AKOHOMMKA

Pa6ouasi nporpamma o6cyxaeHa Ha 3acefjaHni Kageapsbl

AuMI1, NpoToKO/ 3acefaHnsa Kadeapbl Ne6 ot 20.06.2017

YTBepXaeHa Ha coBeTe hakynbTeTa 6usHeca, NpoTokon Ne 6 ot 21.06.2017

Mporpammy paspaboTan:
[OLEHT, A.-M.H. Cygonnatos C. B.
3aBepfytoLnii kadeapoi:

[OoUeHT, A.-M.H. Cyponnatos C. B.

OTBETCTBEHHbI 32 06pa30BaTe/bHYI0 NPOrpamMmy:

3aBefytowmii Kadeapoit JintemnHuesa I, M.



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 NPMMEHATb OCHOBHbIE MOAENN U METOAbI MaKpo- U MUKPO3KOHOMUYECKOI0
aHanmsa B NPoeccuoHaIbHOM AeaTe/IbHOCTH

8.HpI/IBOJII/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
MaTeMaTU4eCKMMN NakeTaMmn NPUKNaaHbIX NporpaMmv

10.5ax01UTH cOOCTBEHHBIE BEKTOPHI JIMHEHHOIO OIlepaTopa;

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
aHav3a B NPoQecCUoHasIbHOM AesATENbHOCTU

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
CcbINIKN Ha
o AKTUBHbIE
Tembl nekuumn Yachbl pe3ysibTaThbl YyebHas aesiTeNlbHOCTb
(hopMblI, yac.
0byyeHus

Cemectp: 1

AvpakTnyeckas eanHMLA: NeMeHTbl IMHEHON anre6pbl

1. 1.1. MaTtpuupl. Onepaunn Hag
maTpuuamn. OnpegennTens
MaTpuLbl 1 ero CBOICTBA.
O6paTtHas matpuua. Moctpoe-Hue
06paTHOW MaTpuLbl.

1.2. JInHeliHas He3aBUCMMOCTb
CTPOK ¥ CTONOL0B MaTpuLbl. PaHr
MaTpuLbl. HeM3MeHHOCTb paHra
NPW 3N1eMeHTapHbIX
npeo6pasoBaHusax MaTpuLbl. PaHr
CTYMeHYaTon MaTpuLbl.
BbluncneHne paHra matpuupl ¢
NoMoLLbIO anropmutma aycca.
Teopema 0 6a3MCHOM MUHOpE.
1.3. CucTeMbl IMHEWHbIX
ypaBHeHWA. OCHOBHbIE MOHATUA U
onpegeneHns. MaTpuyHblil cnocob
peweHud. Popmynbl Kpamepa.
MeTtog Maycca. COBMECTHOCTb
CUCTEMbI INHEWHbIX
anrebpanmyeckmx ypaBHeHui
(Teopema KpoHekepa-Kanennnm).

10

3,4,6

a) U3y4aeT MEeTOfbl peLeHmns
ANS BbINOIHEHWS NEPBOIA YacTy
TUMNOBOrO pacyeTa (3agaun 5, 6,
7

6) 3HaKOMUTCS C MeToaMu
NCCNef0BAHNS U PELLEHNS
CUCTEM NINHENHBIX YPaBHEHWIA;
B) YUMTCS HAXOAWTb Pa3/IOXKEHMNE
BEKTOpa Mo 6asucy.

AnpakTnyeckas eamHnLa: AHaIMTUYECKasi FeOMeTpuS]




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

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

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

10

57,8

a) 13y4aeT B3aMMHOe
pacnonoXeHve BEKTOPOB:
KOJI/IMHEapPHOCTb,
OPTOrOHa/IbHOCTb,
KOMM/aHapHOCTb;

0) NPUMEHSET METO/bI
BEKTOPHOI anrebpbl K peLLeHnto
reoMeTpUYecKmnx 3agau.




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




4. 4.1. JlnHeliHbIli onepaTop.
Martpuua n1HeliHoro
npeobpasoBaHuns. 13MeHeHWe
MaTpuLbl IMHENHOTO
npeo6pa3oBaHNs Npy 3aMeHe
6asnca. Co6CTBEHHbIE YMcna u
COOCTBEHHbIE BEKTOPbI NMHEAHOrO
npeo6paszoBaHus. Matpuua
NTMHEeRHOro NpeobpasoBaHus B
6asmce 13 COGCTBEHHBIX BEKTOPOB.
OnepaTop NPOCTON CTPYKTYpbl.
YCnosms NpocToli CTPYKTYpbl
oneparopa.

4.2 JlvHeliHbIiA onepaTop B
eBK/IMOBOM NMPOCTPaHCTBE.
CamoconpshKeHHbI onepaTop.
CBolicTBa COBCTBEHHbIX YMCEN U
COOCTBEHHbIX BEKTOPOB

1. N3yyaeT NnHeHble
ornepatopbl. MatpuLy
NNHeHOro nNpeobpasoBaHus.
3meHeHre MaTpuLpl
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 CaMOCOMPSAXEHHOro oneparopa.
CaMOCOMPSAXeHHOro oneparopa. MpYBEaEHME MaTPULD
MpuBegeHne MaTpuULbl
PIBEA Pk CamMOoCONPSAXEHHOro onepaTopa K
CamMOoCONpPSXEHHOro onepaTopa K
MaroHanbHOMY BiAy JmaroHaibHOMY BUZY.
' 3. N3yyaeT KBafpaTuyHbIe
4.3 KanparuiHbie (popwb! (hopmbl. MaTpuU4yHas 3anuce.
MatpuyHas 3anuck. N3mMeHeHne VI3MeHEHMe MaTpULLp
MaTpuLbl KBaAPaTUYHOW POPMbI KBAAPATUYHOV BHOPMbI MIpH
npu 3ameH uca.
pu 3amere basnca 3aMeHe 6asuca. Knaccugumkayms
Knaccugukaumsa KkeagpaTUUHbIX KBAAPATUYHBIX (HOPM
(hopm. MprBeLeHMe KBAAPATUYHOM MpuseaeHme KBa,EI,paT.I/IqHOI‘/JI
(hopmb! K KaHOHHECKOMY BUAY. (hopMbl K KAHOHWYECKOMY BUAY
KpuTepui CunbBecTpa. 3akon KpuTepuii CunbeecTpa. 3akoH
WHepLumwn. MNpasuno lLl,eKapril. WHepLWM. Mpasno JekapTa
4.4 TpuseaeHve ypaBHeHNNA : '
o 4. N13yyaeT npusegeHue
KPWBbIX 1 NMOBEPXHOCTEN BTOPOro o
nopsigKa K KaHOHWYeCKOMy BUAy Ha YPaBHEHWI KPUBLIX
PAA y BUAY MOBEPXHOCTEN BTOPOro nopsaka
OCHOBE TEOPUM KBaAPaTUUHbIX K KAHOHMYECKOMY BIAZY Ha
opM.
(hop OCHOBE TeOpUU KBafpaTUYHbIX
thopm.
Tabnuua 3.2
AKTUBHBIE CcbIfIKN Ha
TeMbl NPaKTUYECKUX 3aHATUI Uacbl | pe3y/bTaTtbl YyebHas eATe/IbHOCTb
(popmb, Hac, 06y4eHus

Cemectp: 1

AVpaKTnyeckas eanHMLA: DNeMeHTbI IMHERHON anre6pbl




1. 1.1. Matpuupl. Onepaunun Hag,
matpuuamun. Onpesenntesb
MaTpuLbl N €ro CBOMCTBA.
Ob6patHas matpuua. Moctpoe-Hue
obpaTHOI MaTpuLbl.

1.2. JInHeliHas He3aBUCMMOCTb
CTPOK ¥ CTONOL,0B MaTpuLbl. PaHr
matpuLbl. Hem3meHHOCTb paHra
NPy 3NeEMEHTapPHbIX
npeobpa3oBaHMAX MaTPULLbl. PaHr
CTYNeH4aTon MaTpuLbl.
BbluncneHne paHra matpuubl ¢
nomoLLblo anroputMa raycca.
Teopema 0 6a3MCHOM MUHOpE.
1.3. Cuctembl NNHERHBIX
ypaBHeHWiA. OCHOBHbIE MOHATUA U
onpegeneHnsi. MaTpuyHbIin cnocob
peLueHuns. dopmysbl Kpamepa.
MeTog Maycca. CoBMeCTHOCTb
CUCTEMbI INHEWHbIX
anrebpanyeckmx ypaBHeHui
(Teopema KpoHekepa-Kanennn).

3,4,6

a) U3y4yaeT MEeTOAbI PeLLeHus
AN151 BbIMO/IHEHWSA NEPBOWA YacTy
TUNOBOrO pacyeTa (3agaun 5, 6,
7);

6) 3HaKOMUTCA C MeToZaMu
1ccnefoBaHNs U peLleHms
CUCTEM NIMHEVHbIX YPaBHEHWIA;
B) YUMTCA HAXOANTL PasfioXKeHme
BeKTOpa no 6asucy.

AnpakTtundeckasn eguHuua: AHanu

Tn4YecKas reoMeTpuA

2. 2.1. BekTopbl. JINHelHbIe
orepawun Haf BEKTOpaMu 1 nx
cBoiicTBa. MoHATNE NMHENHOTO
npocTpaHcTBa. JInHeliHas
3aBMCMMOCTb W NINHENHas
He3aBMCUMOCTb BEKTOPOB. basuc n
pa3mMepHOCTb JINHEHOIO
npocTpaHcTBa. CucTembl
KoopauHat. KoopavHaTtbl BEKTOpa.
JInHeiHble onepauun Haf
BEKTOPamu B KOOPANHATHOM
(hopwme.

2.2. CKanapHoe npounseefeHmne
BeKTOpoB. CBOICTBA CKANISIPHOIO
npov3seaeHuns. BoipaxeHve
CKa/IAPHOro NPov3BeseHNs Yepes
KOOPAMHATLI BEKTOPOB B
OPTOHOPMMPOBAHHOM 6asuce.
[nvHa BekTopa. Yron mexay
BeKTOpamu. Ycnosue
OpPTOroHa/IbHOCTW BEKTOPOB.
Hanpasnstowme KOCUHYChbI
BekTopa. MpoeKLmna BeKTopa,
CBOWCTBA NPOEKLMIA.

57,8

a) 13y4aeT B3aMMHOe
pacnonoXeHve BEKTOPOB:
KO/I/IMHEapPHOCTb,
OPTOrOHa/IbHOCTb,
KOMMMaHapHOCTb;

0) NMPUMEHSET METO/bI
BEKTOPHOI anrebpbl K peLLeHnto
reoMeTpUYecKmnx 3agau.




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 pesynbTaTthbl
BbIMNO/IHEHWE [KOHCY/TbTaL K
06yueHus
Cemectp: 1
1 |KOHTp0ﬂbeIe paboTbl |3, 4 |5 |1

KoHTponbHas paboTa: beknemuiies [. B. Kypc aHanUTUYeCKOR reOMeTpUmM U NHENHON anre6pb! :
yyebHUK ans By3oB / [. B. beknemuwles. - M., 2008. - 307, [1] c. byrpo A. C. Bbicluas matematuka. [B 3
T.]. T. 1 : [yue6HMK Ans BY30B MO MHXEHEPHO-TEXHMYECKUM cneuunanbHocTam] / A. C. byrpos, C. M.
HukonbCkuin. - M., 2008. - 284 c. : un.

2 |I‘Io,u,r0TOBKa K 3aHATUAM |12, 3 |3 |5

PaboTa ¢ KOHCMeKTamMu fleKLUiA, 3yyeHre MaTeprana no OCHOBHOM U METOAMYECKO uTepatype:
Beknemuwes [1. B. Kypc aHanMTUYeCcKoin reoMeTpum 1 NMHENHOR anrebpsbl : y4e6HMK ans By3os / . B.
Beknemuwies. - M., 2008. - 307, [1] c. byrpos #. C. Bbicwias matemaTuka. [B 3 1.]. T. 1 : [y4ebHuMK ans
BY30B M0 MHXEHEPHO-TexHUYeckuM cneyuansHocTam] / A. C. byrpos, C. M. Hukonbckuid. - M., 2008. - 284
C.:un.

3 |I'Io,u,r0TOBKa K arTectaumm |3, 4 |16 |4




PaboTa C nepeyHem BOMPOCOB A/15 3K3ameHa. [oAroToBka 0TBETOB. PaboTa C MpaKTUYECKMMI 3aaqamu:
Venesa A. M. OCHOBbI anrebpbl U aHaIMTUYECKON reomeTpun : [yuebHuk] / A. M. MeneBa, A. I". MnHyc,
A.B. YexoHaackux ; HoBocmb. roc. TexH. yH-T. - HoBocmbumpck, 2006. - 268, [1] c. : un.

5. TexHonorus oby4eHns

[lns opraHn3aummn n KOHTPOIA CaMoCTOATENbHOW paboThbl 06yHatoLLMXCH, & TaKxKe NPoBeAeHNs
KOHCy/bTauuii NPUMEHSIOTCA UH(OPMaLVIOHHO-KOMMYHWUKaLMOHHbIE TexHoorum (Taén. 5.1).

Tabnunua 5.1
[JesTenbHOCTb VHhopmaLMOHHO-KOMMYHUKALMOHHbIE TEXHOMOM N
VIHopmmpoBaHue MopTtan HI'TY
KoHcynbT1poBaHve e-mail
KoHTponb Cpefia 3NeKTPOHHOro 06yyeHmss HI'TY
Pa3meLLeHne yuebHbIX Mopran HITY
MaTepvanos

6. MpaBuna aTTecTaumm 06ydatoLLMXCs Mo y4ebHOM ANCLUNINHE

[ns aTTecTaumm obyyaroLmxca no ANCUMNINHe NCnonb3yeTcs 6anbHO-penTUHIOBas cUcTeMa
(BPC), nossonstoLlast BbICTaBsATb OLEHKN MO TPagULMOHHON LwKane n 15-yposHesoi ECTS.
Kpatkas nHgopmauus o BPC npuseaeHa B Tabn. 6.1.

Tabnunua 6.1
OueHnBaeMble BUAbI LeATENbHOCTU 00yYatoLnXCs '%/Ia%: MakcumasbHblii 6ann
CemecTtp: 1
Ipaxkmuuecrue 3anamus; | 20 | 40

KoHTponmpytowme MaTepuanbl NpuBoAsTes B “MeneBa A. M. OCHOBbI anreGpbl U aHAIMTUYECKOI reoMeTpum : [yde6HuK] / A. M. UeneBa, A. . MuHyc, A.B.
YexoHagckux ; Hoocm6. roc. TexH. yH-T. - HoBocnbupck, 2006. - 268, [1] c. : un."

Konmponvueie pabomot: | 10 | 20

KoHTponmpytoLme MaTepuasbl NpuBoAsTes B “MeneBa A. M. OCHOBbI anreGpbl U aHAIMTUYECKOI reoMeTpum : [yue6HuK] / A. M. Uenesa, A. . MuHyc, A.B.
YexoHagckux ; Hoocm6. roc. TexH. yH-T. - HoBocnbupck, 2006. - 268, [1] c. : un."

40

Oxzamen: | 20

KoHTponumpytoLye maTepuabl (CNMCOK BONPOCOoB) npueoasaTes B "Byrpos A. C. Bbiclwas matematuka. [B 3 1.]. T. 1 : [y4e6HMK Ans By30B MO MHXEHEPHO-TEXHUYECKM
cneumnansHoctam] / A. C. Byrpos, C. M. Hukonbckwid. - M., 2008. - 284 ¢. : nn."

B Tabnuue 6.2 npencTas/ieHO COOTBETCTBYE POPM KOHTPO/IA 3asB/IiEMbIM TPebOBaHUAM K
pesynbTaTam 0CBOEHWS AUCLUMIVHBI.

Tabnuua 6.2
Kogbl Dopmbl
KOMMETEH KOHTpOA
o PesynbTaTbl 00yYeHUs P
umn KoHTp. 35
(DrOC pa6 K3aMeH
OK.3 y1. yMeTb NPUMEHATb OCHOBHbIE MOZENN U METOAbI MaKPO- U MUKPO3KOHOMUYECKOT 0 + +
"~ |aHanu3a B npoteccroHaNnbHOM AeaTeNbHOCTM
OrMK 1 y2. yMeTb M0Jb30BaTLCA HaMbonee pacnpocTpaHeHHbIMU OUCHBIMU U MATEMATUYECKUMM +
"~ | nakeTamMu NpUKNaaHbIX Nporpamm
OlK.2 | 31. 3HaTb MeTOAbI cO0pa 1 06pabOTKM 3IKOHOMUYECKOI MH(OpMaLK + +
32. 3HaTb OCHOBHbIE METOAbI U MHCTPYMEHTbI 3KOHOMWYECKOTO aHanmn3a Ha MUKPO- 1
Ork.3 +
MaKpOypOBHe




AK.4 33. 3HaTb COBPEMEHHbIE METO/b! pacyeTa 1 aHann3a CoLManbHO-3KOHOMUUECKMX +
" | nokasaTeneii, xapakTepu3yoLLMX coLMabHbIe U SKOHOMUUECKIME NPOLLECCHI U ABNEHNS
MK.7 | 32. 3HaTb MHCTPYMEHTbI W METO/bl aHaN3a IKOHOMMUECKO MH(opMaLn + +

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

7. lutepatypa

OcHoBHas nMTepaTypa

1. UBneBa A. M. Jlunetinas anrebpa. AHaMTHYECKas reoMeTpus | yuebHoe nmocobue misi 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.

2. Uenesa A. M. I'oToBHMCS K KOHTPOJIEHOM padoTe : yueOHOe ocodue / A. M. Uenesa, JI. B.
Kosanesckas, U. /1. Yepnrix ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2010. - 172 ¢. : un.

3. Usnea A. M. 'oToBUMCS K KOHTPOJIBHOM pabote : yueOHoe nocobue / A. M. Usnera, JI. B.
Kosanesckas, 1. I. Yepnbix ; HoBocub. roc. TexH. yH-T. - HoBocubupck, 2015. - 172 c.. - Pexum
noctymna: http://elibrary.nstu.ru/source?bib_1d=vtls000223023

[lononHuTenbHas nuTepaTypa

1. bexnemumies /1. B. Kypc ananutudeckoi reoMeTpun U JIUHEHHOMN anreOpsl | y4eOHUK M1Jis BY30B
/ . B. bexnemurues. - M., 2008. - 307, [1] c.

NHTepHeT-pecypcsl

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

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

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

S.

8. MeTofnuyecKoe 1 NPorpaMMHoe obecrneyeHue

8.1 MeTopaunyeckoe obecrneyeHne

1. byrpos 4. C. Beicmas matemaruka. [B 3 1.]. T. 1 : [yueOHuk asis By30B 1o
UHXeHepHO-TexHnueckuM crennansHoctsM| / S, C. Byrpos, C. M. Hukonbckwii. - M., 2008. - 284
C. @ WL

2. UsneBa A. M. OcHOBEI ayireOpbl U aHATUTUYECKON reomeTpun : [yueOuuk]| / A. M. Uenesa, A. T
ITunyc, A.B. Uexonanckux ; HoBocuO. roc. TexH. yH-T. - HoBocubupck, 2006. - 268, [1] ¢. : n.

8.2 CneupannsnposaHHoe NporpaMMHoe obecrneyeHme

1 Microsoft Windows
2 Microsoft Office



9. MaTepunasibHO-TEXHUYECKOE obecneyeHue

IMpe3eHTaLMOHHOE 060pY0BaHEe

Ne

HaunmeHoBaHue

Ha3HaueHue

1

[Mpe3eHTaLMOHHOe 060pyA0BaHME
(MynbTUMeAWa-NPoeKTop, 3KpaH, KOMMbTEp
ANS YNPaBieHNs)

Mpe3eHTaLMOHHOE 060pyA0BaHME
MCNoNb3yeTcs ANs NpeAcTaBNeHUs
NEKLIMOHHOIo MaTepuana
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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
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.

paboThI, pa3aeisl 1-
2

10




[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-
20




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
paboTsI, pa3menst 3-
4
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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
paboTEhI, pa3menst 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.

Kpome Toro, chopMupoBaHHOCTh KOMIETEHIUI MTPOBEPSETCS MPH NMPOBEICHUN MEPONPHUITUN TEKYILEro

KOHTPOJISA, YKa3aHHBIX B Ta0ymile pazaena 1.

B 1 cemecTtpe 00s3aTeNBHBIM 3TAIIOM TEKYIIEH aTTECTAIIUU SBIIIETCS KOHTPOIbHas paboTa. TpeOoBaHus K

BBITTOJIHEHUIO KOHTPOJIBHOW paboThl, COCTaB W TpaBWiIa OLEHKH C(HOPMYIHPOBAHBI B MacIopTe

KOHTPOJILHON PabOTHI.

OO0u1me npaBuiia BEICTABJICHUS OLICHKHU I10 AUCIHUILIMHE ONPEACTAIOTCS O0aIbHO-PEUTHHTOBOW CUCTEMOM,

MIPUBEJICHHON B paboyeil mporpaMMe y4eOHON TUCITUTITMHBI.




Ha ocHOBaHuM mpHuBeNEeHHBIX Jajiee KPUTEPUEB MOXKHO CJlIeNaTh OOIIMH BBIBOA O C(HOPMUPOBAHHOCTU
komrerennmii OK.3, OIIK.1, OIIK.2, OIIK.3, I1K.4/AW, T1K.7/AH, 3a kKoTOpbIe OTBEYAET AUCITUILINHA,
Ha pa3sHBIX YPOBHIX.

O0masi xapakTepuCTHKA YPOBHE 0CBOEHMSI KOMIIeTEHIMIA.

Hu:xe moporoBoro. YpoBeHb BBINOJHEHUS pabOT HE OTBEYaeT OOJBIIMHCTBY OCHOBHBIX TPEeOOBAaHUH,
TEOPETUYECKOE COEPKAHNUE Kypca OCBOEHO YaCTUYHO, IIPOOENbI MOI'YT HOCUTbH CYILLIECTBEHHBIN XapakTep,
HEOOXOMMBIE MPAKTUYECKHUE HABBIKH PAOOTHI C OCBOCHHBIM MaTepHajioM c(hopMHUpPOBaHBI HE JOCTATOYHO,
OOJIBIIMHCTBO TMPEAYCMOTPEHHBIX IMPOrpaMMoii 0O0y4deHHs Y4eOHBIX 3a/JaHUN HE BBITIOJIHEHBI WIIH
BBITOJIHEHBI C CYIIECTBEHHBIMH OITUOKAMHU.

IloporoBblii. YpoBeHb BBIIOJHEHUS PA0OT oOTBeYaeT OOJBIIMHCTBY OCHOBHBIX TpeOOBaHU,
TEOPETUYECKOE COJEPKAHUE Kypca OCBOEHO YaCTUYHO, HO MPOOEIIbl HE HOCST CYLIECTBEHHOI'O XapaKTepa,
HEOOXOMMBbIEC MPAKTUUECKHE HABBIKA PaOOTHI C OCBOCHHBIM MAaTE€pHalOM B OCHOBHOM C(OPMHPOBAHBHI,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX IPOrpaMMoi 0OydeHus y4eOHbIX 3a/laHuil BBINOJIHEHO, HEKOTOPHIE
BUJIBI 33/1aHUH BBITIOJTHEHBI C OIIMOKAMH.

Ba3oBblii. YpoBeHb BBINOJIHEHUS pabOT OTBEYaeT BCEM OCHOBHBIM TPEOOBAaHUSIM, TEOPETHUECKOE
COJIEPKAHUE Kypca OCBOCHO IOJIHOCTBIO, 0€3 MpOoOenoB, HEKOTOPHIE MPAKTUYECKUE HAaBBIKU PAaOOTHI C
OCBOCHHBIM MaTepHajioM c(OPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHBIE MPOrpaMMOil oOydeHus
yueOHbIE€ 3aJJaHUs BBIIIOJHEHBI, KAYECTBO BBIMOJIHEHUSI HU OJHOTO M3 HUX HE OLEHEHO MUHUMAaJIbHBIM
YHCIJIOM 0ayIoB, HEKOTOPBIE U3 BBINOJIHEHHBIX 33JJaHUI, BO3MOXKHO, COJEPKAT OIIMOKH.

IIpoaBuHYTHIA. YPOBEHb BHIIOJHEHHUS PabOT OTBEYAET BCeM TPEOOBAHUSM, TEOPETHUECKOE COMIEpPKaHUE
Kypca OCBOEHO IOJIHOCTHIO, 0€3 Mpo0esioB, HEOOXOAUMbIE PAKTUYECKUE HABBIKU PabOThl C OCBOEHHBIM
MarepuasioM CcGOPMHUPOBAHBI, BCE MPEIYCMOTPEHHBIE MpOTpaMMON OOydeHus ydeOHBbIe 3aJaHus
BBINTOJIHEHBI, KAYECTBO WX BBIITOJIHEHHSI OIICHEHO YHCIIOM 0aiyioB, OJM3KUM K MaKCHMAaJIbHOMY.



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

Kadenpa anreOpsl 1 MaTeMaTH4eCcKoi JOTUKU

HaCHOPT IK3aMCHA
no aucuuiuiae «JIuneitnas anredpa», 1 cemectp

1. Meroauka oleHKH

DK3aMeH 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 oneHka cocrasisier 20-27 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,

* oreHka coctaBisieT 28-36 6annos.

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



XOPOIIIO 3HAET TEOPHIO U YMEET PelIaTh MPaKTHUCCKHE 3a1auH,
* oueHka cocrasisietr 37-40 6annos.

3. IIIkana oneHKH

B 00mieit ornieHke Mo JUCHUILTUHE 3K3aMEHAIMOHHbBIC OAJlTbl YYUTHIBAIOTCS B COOTBETCTBHH C
npaBujaMu  OaJUIbHO-PEHTUHTOBOM CHCTEMBI, TPUBEICHHBIMA B paboueil mporpamme
MUCLIHAIIINHEL.

s momycka K 9K3aMeHy HeoOXOoauMo cliaTh Bee 3aaanus PI73.

DK3aMeH CUHUTAETCs CIAaHHBIM, €CIIM CyMMa OaJlIOB 110 BCEM 3aaHusIM OMIIeTa OCTaBIISIET HE
meHee 20 6amtoB (13 40 BO3MOXKHBIX).

4. Bomnpocsl K 3k3aMeHy M0 JMCcUMIINHe «JIuHeiinas anrebpa»

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

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

3. Ilomsatne xoneuna. Kombrno MHOrouneHoB Han moneM. Teopema besy. OcHoBHas Teopema
anre6psl. PasnosxeHne MHOIOWIEHOB Ha MHOXHTeIH B rone R. HaxoxaeHne Oeiasx KOpHel
MHOTO4IIEHA.

4. Anrebpa Matpnil. KoabIio MaTpHIl HAJ ITOIEM.

5. Onpenenutens oOpaTHMOCTH MaTpHITEL. CBOICTBA ompeaennTeneit.

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

7. Panr Marpunbl. MeToapl HAXOAKIEHHs paHra MaTpPHIEL

8. IlpocTpaHCTBO apupMeTHIecKHX BeKTOpPOoB. KpuTepHil MHHeHHON 3aBHCHMOCTH CHCTEMEI
apuMeTHdecKnX BeKTOpoB. leopema o OasnmcHoM MuHOpe. KpuTepmil mHHeNHHOI
3aBHCHMOCTH CTPOK (CcTONOIOB) KBAApaTHOI MATPHITEL

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

10. Teopema Kponekepa-Kanemmn. HaxoxneHue oOwmero pelleHus CHUCTeMBl JIHHEHHBIX
ypaBHESHHUI.

11. IlpuBeneHHas cHcTeMa THHEHHBIX ypaBHeHHMi. (DyHIaMeHTanbHasl cHCTeMa pelleHHI
(¢.c.p.). Teopema o cBs3M oO0mIero pemmeHNs CHCTEMEI JTHHEHHBIX ypaBHeHHH u ¢.c.p.
[PHBEJCHHOMH CHCTEMBL

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

13. HexaproBa cuctema koopaunat, IIJICK. J[mima BexTopa. PaccTogHne MeXIy TOYKaMH.
Oprt BekTopa. IIpoeknusa. HanpaBasdtomye KOCHHYCHI.

14. CkamapHOe Npon3BelcHHe: oIpeAcTeHHe, CBOHCTBa, BEIpakeHHE B JCKapTOBBIX KO-
OpIMHATAaX, HaXoXJIeHHe yITa MeXIy BeKTOpaMH, HaxXoiIeHHe HpoeKIuu. (OHU3HMYecKHil
CMBICIT CKAIIIPHOT O MIPON3BEISHHU.

15. BekTopHoe mpom3BeJeHMe: oIpefeleHHe, CBOHCTBa, BEIpakeHHe B JeKapTOBEIX KO-
OpIHHATaX, (PH3MIeCcKUIl CMBICT.

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

17. YpaBHeHHns npsMoil Ha IUIOCKOCTH (oOlmee ypaBHEHHe, IapaMeTpHUYecKUe yPaBHEHIM,
KaHOHIYeCKOe ypaBHeHNe, ypaBHeHHEe B OTpe3Kax).

18. YpaBHeHNe IpSAMOIl Ha INIOCKOCTH C VIJIOBEIM Koa(durnentoM. HopManbHOe ypaBHEHHe
mpsMoii. BzanMHoe pacronoxenne npaMerx. HaxokaeHne yria MeK/Iy TPSMBIMIL.

19. VpaBHeHH INIOCKOCTH B IIPOCTPAHCTBe. B3auMHOe pacionokeHHe IIIOCKOCTeH.

20. VpasHeHHS NpAMOH B NPOCTPAHCTBe. B3auMHOe pacHolokeHHe MNPIAMEIX, HpAMoil u
ILTOCKOCTHL.

21. JIuneitHBIe TTIPOCTPAHCTBA: OMpe/elleHHe 1 mpuMepsl. Kpurepnil mmHeiiHoiT 3aBHCHMOCTH
BEKTOPOB.
22 Bazuc. I IpuMeps! 0azucoB. KoopauHarel BekTopa. CBOMCTBA KOODINHATHBIX CTOIOLOB.



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 anre6psl 1 MaTeMaTH4eCKON JTOTHUKU

IMacnopT KOHTPOJILHOM PAdOTHI

no nucruiuimne «JIuneitHas anre6pa», 1 cemecTp

1. MeToauka OEeHKH

KonTponbhas paboTta mpoBoguTcs 1Mo TeMe “AHaTUTHYECKasi TEOMETPHS», BKIItoUaeT 6

3a7aHui. BEITONMHIETCA TUCEMEHHO.

2. Kpurtepum oneHku

Kaxxnoe 3amanue KOHTPOIBHOM pabOTHI OLICHUBAECTCS B COOTBETCTBUH C NPUBEICHHBIMU

HIKE KPUTEPUSIMMU:

1.

OneHka KaxJ0ro HyHKTa mnepoBoro 3afaHusa. 0 OGauloB CTaBUTCS 3a HE BBIIIOJHEHHE
3aJaHusl WIK HEe BEpHOE perieHue. | 0ay CTaBUTCS, €CIIM OTBET MOJIyYeH HE BEPHBINA, HO
XOJ] pellleHHs MpaBUJIbHBII U JONylIeHa He Ipy0as BBIYMCIMTENbHAs OlMOKa. 2 Oaiia
CTaBHTCS 32 TIOJTHOCTBIO BEPHOE pPEIICHUE.

Bropoe 3ananue. 0 6aj10B CTaBUTCS 32 HE BBIIOJHEHUE 3aJJaHUs WIIK HE BEPHOE PELICHHUE.
1 Gamn craBUTCS, €CIIM OTBET IMOJY4YeH HE BEPHBIH, HO XOJA PEIICHHsS MPaBUIbHBIA U
JIOIyIIIeHa He Tpy0asi BEIUMCINTENbHAS OMIMOKa. 2 6ajuia CTaBUTCS 3a MOJHOCTBIO BEPHOE
perieHue.

Tpetbe 3ananue. 0 6aUI0B CTAaBUTCS 3a HE BBIINOJIHEHHE 3a/laHHsI MM HE BEPHOE PELICHHUE.
1 Gayn craBHUTCS, €CITU CJAETaH YEPTeX WIIM 3alicaHbl OCHOBHBIC (opmynbl. 2 Oamta
CTaBUTCS, €CIIM OTBET MOJIY4YEH HE BEPHBIH, HO XOJ PEeIICHHs MPaBUWIbHBIA U JOMYIIEHA He
rpy0asi BEIYHCIUTEIbHAS OINOKa. 3 Oaylta CTABUTCS 3a TIOJTHOCTHIO BEPHOE pEIICHHE.
YerBeproe 3amanue. 0 OayuioB CTaBUTCS 3a HE BBHINOJHEHHUE 3a/laHUSl UM HE BEPHOE
pemenue. 1 Oamn cTaBUTCS, €CIIM OTBET MOJY4YEH HE BEpPHBIM, HO XOJ pelleHus
NpaBUIBHBIM M JOMyIeHa He IpyOas BbIYUCIUTENbHAs omMOKa. 2 Oajuia cTaBUTCS 3a
MOJTHOCTHIO BEPHOE PEIICHHUE.

[TaToe 3ananue. 0 GayIOB CTaBUTCS 32 HE BBHIIOJIHEHUE 3aJJaHUS MJIM HE BEPHOE PELICHHUE.
1 Gann craBUTCS, €CIM OTBET MOJY4YEH HE BEPHBIA, HO XOJ PEIICHMs IMpPaBWIbHBIA U
JIOMyIIIeHa He Tpy0asi BEIUMCINTENbHAS OMMOKa. 2 6ajula CTaBUTCS 3a MOJHOCTBIO BEPHOE
perieHue.

[lecroe 3amanue. 0 OamoB CTaBUTCA 3a HE BBIOJHEHHME 3aJjaHUS WIM HE BEpHOE
pemenue. 1 Oamn cTaBUTCS, €CIIM OTBET MOJY4YEH HE BEpPHBIM, HO XOJ pelleHus
NpaBWIbHBIM M JOMYyIeHa He IpyOas BbIYUCIUTENbHAs omMOKa. 2 Oajuia cTaBUTCS 3a
MIOJTHOCTHIO BEPHOE pPEIICHHE, HO HE TIOCTPOCH TpadiK WM TOCTPOSH HE BepHO. 3 Oaria
CTaBUTCS TIOJHOCTHIO BEPHOE PEIIEHUE U BEPHO MOCTPOECHHBIN TpaduK.

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

coctasiseT 0-5 6aynios.

KOHTpOJ’IBHaSI pa60Ta BBITIOJTHEHA Ha MOPOroBOM YPOBHE, €CIIM CYMMAapPHOE€ KOJIHNYECTBO

cocrasiseT 6-10 6ayIoB.

KonTponbHas pabora BbIoJHEHAa Ha 0a30BOM YpOBHE, €CIIM CyMMapHOE€ KOJIMYECTBO

cocrtasisieT 11-16 Gayuios.

KonTponbHast paboTa cudTaeTcs BBINOJTHEHHOW HAa TMPOABHHYTOM YPOBHE, €CIIH



CyMMapHO€ KOJIM4ecTBO cocTanisier 17-20 6amnos.

3. kajaa oueHKH

B oOmieil omneHke mo AWCHUIUIMHE Oajulbl 32 KOHTPOJBHYIO PabOTy Y4YUTHIBAIOTCS B
COOTBETCTBUHM C NpaBUIaMU OajIbHO-PEUTUHTOBOW CHCTEMBI, NPUBEACHHBIMU B pabouei
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



