defepanbHOE rocy1apcTBEHHOE GHOPKETHOE 06PA30BaTEe/IbHOE YUPEXAeHN e

BbICLLEro 06pa3oBaHUA

«HOBOCMBUPCKMIA FOCYAAPCTBEHHbIV TEXHUYECKNIA YHUBEPCUTET»

Kadheapa anre6pbl 1 MaTeMaTUYECKO NOTVKN

“YTBEPXOAKD”
NEKAH ®b

0.9.H. XaipynnvHa M. B.
r.

PABOYASI [TPOTPAMMA YUYEBHOU JTACITATITAHBI

JluHeiiHas anredpa

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

Kypc: 1, cemecTp : 1
dakynbTeT 6M3Heca, 04HO-3a04Has hopma 0byUeHNs

CemecTp

No

Bupg geatenbHocTn

1

1

Bcero 3a4eTHbIX efuHULY
(KpeauTtoB)

Bcero yacos

108

Bcero 3aHSATUI B KOHTAKTHOM
thopme, yac.

45

Jekuymn, yac.

18

MpakTnyeckune 3aHATUA, Yac.

18

NabopaTopHble 3aHATUSA, Yac.

13 HNX B aKTVUBHOIA 1
VHTEPaKTMBHOI (hopMe, Yac.

ATTECTaums, yac.

KoHcynbTaumm, vac.

10

CamocTonaTenibHasa paboTa, yac.

63

11

Buabl camocTosATeNbHOM paboThl
(KypcoBoi1 NPOeKT, KypcoBas
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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
I'Ipe,CI,CTaBJ'IeHI/Ie, 3HATb, yMeTb, B.I'Ia,Cl,eTb) 3aHF|TVII7I

JnHeiHas anrebpa
OrlNMK.2.31 3HaTb MeTOAbI cbopa 1 06paboTKM 3KOHOMUYECKOI MHGopMaLnm
1.0CHOBHBIE TTOHSTHS Kypca BBICTIIEH MaTeMaTUKU: CUCTEMBI KoopHAaT, .HEKLLVII/I; |'|pa|(‘|'|/| YyecKue 3aHATUA;
oIIpe-JIeIUTeNN, BEKTOPHYIO anrebpy, ypaBHEHUS THHEHHEIX TeOMeTPHIeCKHX CamocTosTensHast pabota
O6’beKTOB, KpI/IBLIX U HOBerHOCTeﬁ BTOpOl"O 1’1op;{/:u<a;

OlNMK.1.y2 ymeTb N0/1b30BaTbCA Hanbosiee pacnpocTpaHeHHbIMU OPUCHBIMU U
MaTeMaTU4eCKMMN NaKeTaMn NPUKNaaHbIX NporpaMv

2 BBIYHUCITH CKAIBIPHBIC, BEKTOPHbBIE U CMEIaHHbIe IPON3BEICHIS JUIS Nexuuu; MpakTUYeCKme 3aHATUS;
HAXO?K ICHHS YITI0B MEK/Iy BEKTOPaMH, IUIOINAAeH, 00beMOoB, paboThl X MO-MEHTa | CaMOCTOsTebHas paboTa
CHI

OK.3.yl ymMeTb NPUMEHSITb OCHOBHble MOAENN 1 METOflbl MAKPO- U MUKPOIKOHOMMYECKOT O
aHasm3a B NPOGeCCUOHANIbHOW AeATE/TbHOCTY

3.I/ICCJIC,£[OB3TL U pemiaTh CHCTEMBI JIAHECHHBIX anre6panqec1azrx ypaBHeHHﬁ HEKU.MVI; ﬂpaKqueCKme 3aHATNS;
Me-TOJJaMUu Kpamepa, 06paT1-10ﬁ ManI/H_[bI u Faycca; CaMOCTOﬂTeﬂbHaﬂ pa60'|'a
4.COCTaBIIATH YpaBHCHUS TECOMETPHICCKUX O6’beKTOB', HEKU'VWI; ﬂpaKqueCKme 3aHATNS;

CamocToaTefibHas paboTa

OrK.1.y2 ymeTb Nnosib30BaTbCA Hanbosiee pacnpocTpaHeHHbIMU OPUCHLIMU U
MaTeMaTU4eCKMMU NaKeTaMn NpPUKNagHbIX NporpaMm

5.1puBOUTE KPHUBBIE M IOBEPXHOCTH BTOPOTO MOPAIKa K KAHOHHIECKOMY BH-JLY, | Nexumu; MpakTUYeCKme 3aHATUS




MK.7.32 3HaTb MHCTPYMEHTbI 1 METO/bI aHa/IM3a 3KOHOMUYECKOWN MH(opMaLLMK

6.HOC’1‘EIHOBKY U METOJBI PEIEHNS OCHOBHBIX 3aJat, CBA3aHHBIX € ICPEUUCIICHHBIMHA ﬂeKL|||/||/|; |'|pa|(‘|'|/| Yyeckue 3aHATuS;
BBIITIE TOHATHIMU. CamocTonaTenbHast paboTta

OK.3.yl ymeTb NPUMEHATb OCHOBHbIE MOZENN N MeTOAbl MaKpPO- 1 MMKPO3KOHOMUYECKOIO
aHanm3a B NPodeccnoHasibHOW AeATe/IbHOCTHU

7.cOCTaBIIATH MaTPHILy THHEHHOTO olepaTopa B JaHHOM Oasmce; | Nexumu; MpakTUYecKme 3aHATUS

MK.4.33 3HaTb COBpeMeHHbIe METO/bI pacyeTa 1 aHanunsa coumanibHO-3KOHOMUYECKNX
nokasaTesnewn, XapaKTepnsyrwnx counasibHble N SKOHOMUYECKKNE NMPOLIECCHI N ABJ1IEHNA

8AH21XO}1HTL coOCTBEeHHBIE BEKTOPBI JIUHEHHOTO oreparopa. |ﬂ6KLI,VIVI; rlpaKqueCKme 3aHATUSA

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

9‘HepeBOI[HTI> HH(i)OpMaIII/IIO C S3bIKa KOHerTHOﬁ 3a/laud Ha S3bIK ﬂE‘KLl,l/IVI; ﬂpaKqueCKme 3aHATUSA
MaTeMaTH-Y€CKHX CHMBOJIOB M CTPOHUTH MaTeMaTHIECKHE MO JIENIH IIPOCTEHIINX
CHCTEM H IIPOIIECCOB B €CTECTBO3ZHAHUN U TEXHUKE,

OlK.3.32 3HaTb OCHOBHbIe MeTO/bl U MUHCTPYMEHTbI 3KOHOMUYECKOro aHasIn3a Ha MUKPO- U
MaKpOYypOBHe

10.Be10MpaTh METO/IBI pENIeHUS 3a/1a9 Ha OCHOBE aHalln3a [IOCTPOCHHON Nekuun; MpakTUYecKie 3aHATUS
MaTeMaTUIecKOoH MO JIelIH.

3. CofiepykaHuie U CTPYKTypa y4e6HOI AUCUMNANHbI

Tabnuua 3.1

CcCblIKM Ha
Yacbl pesynbTaThbl YyebHaa aesATeNlbHOCTb
00y4YeHuns

AKTUBHbIE

Tembl nekuumn hOpMbI, vaC.

Cemectp: 1

AvaakTuueckas equHMLA: Bbiclias anrebpa

1. 1.1. MaTpuubl. OnepaLmmn Hag,
matpuuamun. OnpegennTesb
MaTpuLbl 1 ero CBOMCTBA.
O6paTtHas matpuua. Moctpoe-Hue
06paTHol MaTpuLbl.

1.2. JInHeliHas He3aBUCMMOCTb
CTPOK 1 CTO/6LL0B MaTpuLbl. PaHr
maTpuLbl. HeM3meHHOCTb paHra a) U3y4yaeT MEeTOAbl peLue-Hus
NPy 3N1eMEHTaPHbIX [/151 BbIMO/IHEHWS NEPBOA YacTu
npeo6pas3oBaHnsaX MaTpuLibl. PaHr TMNOBOrO pacyeTa (3aga4n 5, 6,
CTYMeH4aTon MaTpuLpbl. 7);

BbluncneHne paHra matpuupl ¢ 0 6 3,6 6) 3HaKOMUTCH ¢ MeTofa-Mu
nomoLLbto anroputma Maycca. NCCNefoBaHns U pe-LueHns
Teopema 0 6a3MCHOM MUHOpE. CUCTEM NIHEN-HbIX YPaBHEHWIA;
1.3. CncTembl NINHENHBIX B) YUMTCA HAXOANTL PasfioXKeHme
ypaBHeHWiA. OCHOBHbIE MOHATUS U BeKTOpa no 6asucy.
onpeaeneHns. MaTpuyHblii cnocob
peLueHuns. dopmysbl Kpamepa.
MeTtop Maycca. COBMECTHOCTb
CUCTEMbI INHEVHbIX
anredbpanyeckmnx ypaBHeHui
(Teopema KpoHekepa-Kanennn).




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.

1,2,7

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

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

3agau.

AnpakTuueckas eanHuLA: AHaIMTUYeCKas reoMeTpus




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

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

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

4,5

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

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

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

AVpakTnyeckas eanHMLA: NeMeHTbI IMHERHON anre6pbl




4. 4.1. 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

CAMOCONPSEHHOTO OnepaTopa 0 4 10, 8,9 CaMOCOMPSAXEHHOro oneparopa.
MpuBeeHVe MaTPULpI ' MpuBefeHWe MaTpuULbI
CaMOCONPAXEHHOTO OMEPaTopa K CamMOoCONPSAXEHHOro onepaTopa K
MaroHanbHOMY BiAY. JmaroHaibHOMY BUZY.
4.3 KBagpaTuiHble (ol 3. MayyaeT KBagpaTuUHble
) ' OpMbl. MaTpuyHasa 3anucs.
MatpuyHas 3anuck. N3mMeHeHne assleHeHme MpaT e
MaTpuLLbl KBaApaTUYHOM (POPMbI aTpuly
MYt 3aMeHe 6a3uca KBaLpaTUYHON (hopMbI NpU
' 3aMeHe 6asuca. Knaccugumkayms
Knaccugukaumsa KkeagpaTUUHbIX KBAAPATUYHBIX (HOPM
thopm. MNprBeaeHNe KBaapaTUUHOM A aﬁqé)e SHUE KB paT.Mquﬁ
(OpMbI K KAHOHUYECKOMY BUAY. PYBEA aAp
KpuTepuii CunbBecTpa. 3akoH (hopmb! K KaHOH{ECKOMY BUAY.
MHEpLWM, Mpasino fleKapTa. Kputepui CunbBecTtpa. 3aKoH
4.4 TIpVBEIEHYE YpaBHEHMIA WHepumwn. MNpasuno LekapTa.
' < 4. N3y4aeT npusefeHve
KPWBbIX 1 NMOBEPXHOCTEN BTOPOro aBI-)|/eHVII7I KpI/IBbﬂ( y
nopsigKa K KaHOHWYeCKOMy BUAy Ha yp P
OCHOBE TEOpUY KBAAPATAUHBIX MOBEPXHOCTEN BTOPOro nopsigka
(hopm K KaHOHWYecKomy BMAy Ha
PM. OCHOBE TeOpUU KBafpaTUYHbIX
thopm.
Tabnuua 3.2
CcbIfIKN Ha
. | AKTUBHbIE
TeMbl NPaKTUYECKUX 3aHATUI hopMbI, uac Uacbl | pesynbTaTthl YyebHada aedaTeNlbHOCTb
PME, ' 06y4eHus
Cemectp: 1
AnpakTndeckasn egnHmua: Beiclwas anrebpa
a) U3yyaeT MeTofbl peLle-HuUs
AN3 BbINOIHEHWS NEPBOWA YacTu
TMNOBOrO pacyeTa (3aga4n 5, 6,
1. 1.1. MaTpuub! 1 onpegenuTenu. 7);
1.2. CucTembl NMNHEAHBIX 0 5 1,3,6 6) 3HaKOMUTCH C MeToLa-Mu

ypaBHe-HMWiA.

NCCNef0BaHNS U pe-LUeHNS
CUCTEM NINHEN-HbIX YPaBHEHWIA,
B) YUMTCA HAXOANTL Pa3fIOXEHNE
BeKTOpa no 6asucy.




2. 2.1. JInHeiHble onepayun Hag,
BEKTOpPaMM 1 UX CBOICTBA.
2.2. CKanapHoe, BeKTOpHOe "

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

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

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

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

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

AnpakTnyeckas eanHMLA: DNEMEHTbI IMHENHONM anrebpbl




4. 4.1. 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 4 10, 8,9 CaMOCOMPSAXEHHOro oneparopa.
CamoCOonpsXeHHOro onepaTopa. 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 6a3vica. Knaccudukaums
Knaccugukaumsa KkeagpaTUUHbIX KBAAPATUYHBIX (HOPM
(hopm. MprBeLeHMe KBAAPATUYHOM MpuseaeHme KBa,EI,paT.I/ILIHOIﬁ
(hopMmbl K KBHOHMYECKOMY BUAY. (hOPMb! K KAHOHVHECKOMY BIY
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 3.3
TeMbl 1A CaMOCTOATENILHOIO | AKTUBHbIe Cebinkm Ha
N3VUYEeHNs (hopMbl, Yac Hacbl | pesynbTaTbl YyebHan feaTeNbHOCTb
Yy PMBbI, ' 00yueHus
Cemectp: 1

AnpakTndeckasn egnHmua: Beiclwas anrebpa




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

1.2. JInHeliHas He3aBUCMMOCTb
CTPOK ¥ CTONOL,0B MaTpuLbl. PaHr

MaTpuLibl. HEM3MeHHOCTb paHra a) U3y4yaeT METOAbI peLLe-Hus
NPy 3N1eMEHTaPHbIX AN5 BbINOIHEHWS NepPBOWA YacTu
npeobpa3oBaHMAX MaTPULLbl. PaHr TUMOBOro pacyeta (3agauu 5, 6,
CTYMNeH4YaTon MaTpuupbl. 7);

BbluncneHne paHra matpuupl ¢ 0 33 1,3,6 6) 3HaKOMUTCA C MeToLa-Mu
romoLLbto anroputma Maycca. NCCNef0oBaHNA U pe-LUeHns
Teopema 0 6a3MCHOM MUHOpE. CUCTEM JIVHEN-HbIX YPaBHEHWIA;
1.3. Cuctembl NNHERHBIX B) YUMTCA HAXOANTb Pas3/oXeHne
ypaBHeHWiA. OCHOBHbIE MOHATUSA U BeKTOpa no 6asmcy.

onpegeneHnsi. MaTpuyHbIin cnocob
peLueHuns. dopmysbl Kpamepa.
MeTog Maycca. CoBMeCTHOCTb
CUCTEMbI INHEWHbIX
anrebpanyeckmx ypaBHeHui
(Teopema KpoHekepa-Kanennn).

4. CamocTosaTe/IbHaa paboTa oby4atroLLerocs

Ccbinku Ha
o Yacbl Ha Yacbl Ha
Ne Buabl camocToATeIbHOM paboThbl pe3ynbTaTthl
BbIMOMIHEHWE [KOHCY/IbTauuu
06yyeHus
Cemectp: 1
1 |KOHTp0}'IbeIe paboThbl |1, 2 |5 2

PelleHue 6 3afay 13 COOTBETCBYHOLLIErO BapuaHTa.: beknemuwes [. B. Kypc aHannTmnyecko reoMeTpum u
NHeHO anre6psbl : yuebHMK ans By3oB / . B. beknemuies. - M., 2008. - 307, [1] c.

2 |I'Io,u,r0TOBKa K 3aHATUAM |1, 2 |5 |O

PaboTa C KOHCNeKTamu NeKLUiA, M3yydeHre MaTeprasna no OCHOBHOM U METOAMYECKON NNTepaType.,
noapo6Has MHgopmaums npuseaeHa B npunoxeHun Nel : beknemuwes [. B. Kypc aHanutnyecko
reOMEeTPUM 1 NIMHENHO anrebpsbl : y4ebHMK ans By3oB / [. B. beknemuwes. - M., 2008. - 307, [1] c.

3 |I‘Io,u,r0TOBKa K atTectauum |1, 2,4 |20 |O

PaboTa Cc nepeyHem BOMPOCOB A/151 3K3ameHa. [0AroToBKa O0TBETOB. PaboTa C MPakTUYeCKMMK 3a4avamu.
VBnesa A. M. JInHeiHas anrebpa. AHanMTyecKkas reoMmeTpms : yuebHoe nocobure ans 1 Kypca Bcex
(hakynbTeToB U (hopm 06ydeHuns / A. M. NeneBa, M. W. Mpunyukas, M. A. YepHbix ; HOBOCKG. roc. TexH.
YH-T. - HoBocnbupck, 2009. - 149, [1] c. : un., Tabn. beknemuiies . B. Kypc aHanMTUYECKOR reOMETPUN 1
NHeHOW anre6pbl : y4ebHUK ang By3os / . B. beknemuiues. - M., 2008. - 307, [1] c. Byrpos fA. C.
Bbicwasa matematmka. [B 3 T.]. T. 1 : [yuebHUK 4115 BY30B MO MHXEHEPHO-TEXHUYECKUM CreuuanbHoCcTaM] /
A. C. byrpos, C. M. Hukonbckuii. - M., 2008. - 284 c. : un.

4 CamMocCTosTe/IbHOE M3YyYeHWe TEOPETUYECKOTO

1,3,6 38 5
maTepuana

CTyfeHT n3yyaeT TeMbl, NpuBeAeHHbIe B Tabnmue 3.3 : beknemuwwes [. B. Kypc aHanmMTuyeckol
reoMeTpUmM 1 NINHENHON anrebpbl : y4ebHUK Ansa By3os / [1. B. beknemuiues. - M., 2008. - 307, [1] c. byrpos
A. C. Bbicwas matematumka. [B 3 T.]. T. 1 : [y4e6HUK Ans BY30B MO MHXEHEPHO-TEXHUYECKUM
cneymnansHoctam] / A. C. byrpos, C. M. Hukonbckuit. - M., 2008. - 284 c. : un.




5. TexHonormna oby4veHns

[N opraH13auum 1 KOHTPO/ISt CaMOCTONTe/IbHOM PaboThbl 06YYatOLLIMXCS, @ TAKXKe NPOBeAeHUS
KOHCY/NbTaLWii NPUMEHSIIOTCS MH(OPMALMOHHO-KOMMYHUKALMOHHbIE TEXHOMorm (Tabn. 5.1).

Tabnuua 5.1
JeAatenbHoCTb MHdopmMaLMOHHO-KOMMYHUKALNOHHbIE TEXHO/10r UK
VHhopmmpoBaHme MopTtan HI'TY
Pa3meLLeHre yYebHbIX Mopran HITY
marepuanos
Tabnuua 5.2

AKTUBHbIE N MHTEPAKTMBHbIE (DOPMbI NPOBEAEHUS 3aHATUIA

Kogb! hopmmpyemMbIx

Ne HanmeHoBaHWe aKTUBHbIX (hOpM .,
KOMMeTeHLMIN

1 |Jlekums B hopme ANCKYCCUM OlK.2;

®opmupyembie ymenus: 31. 3HaTh MeTOABI cOOpa 1 00pabOTKK SKOHOMUYECKOH HH(pOpMauu

Kparkoe onucanue npumvenenusi: [Ipenonaearens npuBoAUT NpUMepsl B BUIIE KPATKO
chOpPMyTUPOBAHHBIX MIPOOJIEM U MPEIJIaraeT CTyAeHTaM KOPOTKO 0OCYIUTh, 3aTEM JIeaeT KPATKHA
aHATN3, BBIBOMBI U JIeKLMs nponoskaercs. [IpernogasaTens npu U310KEHUN JIEKLTHOHHOTO
Marepuasia He TOJbKO HCIOJIb3YET OTBETHI CTYIEHTOB HA CBOM BOMPOCHI, HO U OPTaHU3YET
cBOOOAHBIN OOMEH MHEHUSIMU B MHTEPBAIAX MEXAY JIOTHYeCKUMU Pa3aeiaMu.

2 |Mpo6nemHbiii MeTo lonK.1;

®opmupyemMbie yMEHHS: V2. YMETh IMOJIB30BAThCSI HANOOJIee pacpoCTpaHeHHBIMU O(DUCHBIMH U
MaTeMaTUYCCKUMHU IaKETAMU MPUKIAAHBIX IPOrpaMm

Kparkoe onucanue npumvenenusi: [IpobnemMHbIi ceMrHap BeneTcs yepes3 IUCKYCCHU.
Oco0eHHOCTEIO MPOOIEMHOr0 CeMHHApa SIBJISIETCSl COYeTaHHe "MO3IOBOro mTypMa' U "TBOPUYECKOM
IUCKYCCUH'", MHANBUAYAILHON U IPyNoBoii paboThl, KaK Ha dTare MOArOTOBKH, TaK U BO BPeMs
ero rnposeneHus. Ha ceMrHape He TOJBKO He 3aMpeIiarTcsl, HO U MPUBETCTBYIOTCS KPUTHYECKHE
3aMedaHus | BOmpockl. OCHOBOM MpOOJIEMHOTO CeMHUHAPA SBJISIETCS CO3IaHUe TIPOOIeMHOM
CUTYyAIIlH, KOTOpasi CTaBUTCS 3a01aroBpeMeHHO (He MeHee ueM 3a 7-10 nueii). Hameuaetcs 10, 4TO
HY’KHO TIOJTY9HUTh B Pe3yJIbTaTe MOATOTOBKH, TEM CaMbIM (DOPMHUPYETCS] HEKOTOPOE MTEPBUIHOE
NpeACTaBIeHNE O 3amadax u cyTu uccienoBanus. CTyAeHThI CAMOCTOSTEIBHO OCYIIECTBIISIFOT
IMOMCK HCO6XO,[[I/IMI>IX CBeI[eHI/II‘/'I no paCCManHBaeMOﬁ TEME, BHAKOMSATCS C pa3/IMUHbIMK MHCHU MU
Y BapHAHTAMHU MPEIJIOKEHHH TT0 €€ PEeIeHHIO.

6. MpaBunna aTTecTauum oby4varoLmxcs rno y4ebHom gucumnianHe

[ns atTecTaymm obyyaroLwmxca no AUCUMNINHE UCnosb3yeTcs 6abHO-PenTUHIOBas c1UcTeMa
(BPC), no3sonsoLLas BbICTaBATL OLEHKM MO TPaaNLMOHHON LWKane 1 15-yposHesoi ECTS.
KpaTkas nHopmaums o BPC npmseseHa B Tabsn. 6.1.

Tabnuua 6.1
MuH. o
OueHnBaeMble BUAbI LeATeIbHOCTU 06y4YaroLmMXcs 62 MakcumasibHbI 6asin
Cemectp: 1
Ipaxmuueckue 3anamus; 20 | 40

KoHTponupytowme Matepmanbl NpuBoAATca B “Beknemuiies [, B. Kypc aHaMTUYecKoii reoMeTpum U HeliHOI anrebpbl : yuebHUK ans By3os / 1. B. BeknemuLues. -
M., 2008. - 307, [1] c.”




Koumponwvnwie pabonivei:

10 | 20

KoHTponupytowme Matepuaibl NpuBoAaTes B “Beknemuiies [. B. Kypc aHaMTUYeCKoii reOMeTpym U IMHeliHOM anrebpbl : yuebHUK ans By3os / 1. B. BeknemuLues. -

M., 2008. - 307, [1] ¢."
20 40

Oxzamen:
KoHTponupytoLye MaTepuasbl (CAMCOK BOMPOCOB) NpuBoaaTcs B “VBnesa A. M. JInHeliHas anrebpa. AHaMTUYecKas reomeTpus : yue6Hoe nocobue Ans 1 kypca Bcex
(hakynbTeToB 1 hopm 06ydenus / A. M. Vsnesa, M. . Mpunyukas, Y. . YepHbix ; HOBOCK6. roc. TexH. YH-T. - HoBocuGupck, 2009. - 149, [1] c. : un., Tabn."

B Tabnuue 6.2 npecTaBeHoO COOTBETCTBYE POPM KOHTPO/IS 3asB/IsieMbIM TPeGOBaHMSAM K
pe3ynbTaTaM OCBOEHMUS AUCLUNNHBI.

Tabnunua 6.2
Kogpl Dopmbl
KOMMNeTeH KOHTpPONA
i PesynibTaTbl 00yyeHUA p
KoHTp.
droc pas. OK3ameH
OK.3 y1. yMeTb NPUMEHSTb OCHOBHbIE MOZENMN U METOAbI MaKpPO- U MUKPO3KOHOMUYECKOTO +
"~ |aHanu3a B NpotiecCUOHaNbHON AeATENBHOCTA
OrMK 1 y2. yMeTb M0/b30BaTbCA 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
OrkK.3 +
MaKpOypOBHe
MK.4 33. 3HaTb COBPEMEHHbIE MeTObl pacyeTa 1 aHanu3a CoLMaibHO-3KOHOMUYECKNX +
"7 | MoKasaTenei, xapaKTepm3yoLLMX COLMa/IbHbIE U SKOHOMMYECKME MPOLLECCHI U IBNEHNS
MK.7 | 32.3HaTb MHCTPYMEHTbI U METOAbI aHa/IM3a 3IKOHOMMUYECKON MH(opMaLmm +

®OH[] OLIEHOYHBIX CPEACTB MO AUCLIMMN/IMHE NPeACTaBNeH B NpUIoXeHWn Ne 1 K paboyeit
nporpamme.

7. lutepatypa

OcHoBHas nMTepaTypa

1. UBneBa A. M. OcHOBBI anre0phl U aHATATHYECKOM reoMeTpun : [yuebnuk] / A. M. Uenesa, A. T
ITunyc, A.B. Yexonanckux ; HoBocuO. roc. TexH. yH-T. - HoBocubupck, 2006. - 268, [1] ¢. : nn.

2. Usnepa A. M. ['oToBHMCS K KOHTPOJIBHOU padoTe : yueOHOe nmocooue / A. M. Usnera, JI. B.
Kosanesckas, U. /1. Yepnsrix ; HoBocu®. roc. TexH. yH-T. - HoBocubupck, 2010. - 172 ¢. : un.

3. Usnea A. M. 'oToBHMCSI K KOHTPOJIBHOH pabote : yueOHoe nocobue / A. M. Uenera, JI. B.
Kosanesckas, 1. [[. Yepubix ; HoBocub. roc. TexH. yH-T. - HoBocubupck, 2015. - 172 c.. - Pexum
noctymna: http://elibrary.nstu.ru/source?bib_1d=vtls000223023

[lononHnTenbHas nuTepaTypa

1. byrpoe . C. Beicmias maremaruka. [B 3 1.]. T. 1 : [yueOnuk mist By30B Mo
uHKeHepHo-TexHuueckuM creruansaoctsm| / . C. Byrpos, C. M. Huxkonbckuii. - M., 2008. - 284
C. @ WL

NHTepHeT-pecypchl
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. bexnemumreB /1. B. Kypc ananuTudeckoi reoMeTpuu U IMHEHHOMN anreOpsl | y4eOHUK [IJTs BY30B
/ . B. bexnemurer. - M., 2008. - 307, [1] c.

2. UsneBa A. M. Jluneiinas anreOpa. AHamuTAYECKas reoMeTpus ;. yueOHoe nocobue mis 1 kypca
Bcex (akynbpTeToB U opm obyuenus / A. M. Usnesa, I1. U. Ipunyukas, K. /1. Yepnsix ; HoBocu®.
roc. TexH. yH-T. - HoBocubupck, 2009. - 149, [1] ¢. : un., Tabmn.

8.2 CreumasmsnpoBaHHOe NporpammHoe obecreyeHme
1 Windows
2 Office

9. MaTepuasibHO-TEXHUYECKOE obecneyeHue

IMpe3eHTaLMOHHOE 060pY0BaHE

No HanmeHoBaHue Ha3HaueHue

1 |lpe3eHTaUMOHHOE 060pYyOBaHME Mpe3eHTauMoOHHOEe 060pyA0BaHNE
(MynbTUMeNa-NPOEKTOP, 3KPaH, KOMMNbIOTEP (UCMOMb3YeTCA AN NPeACcTaBIeHuUs
18 yNpaBaeHus) JNIEKUMOHHOI0 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

DopMmupyeMble
KOMIICTeHIIUH

IToxka3zaTenan
chopMUpPOBAHHOCTH
KOMIIeTeHIM i
(3HaHMS, YMEeHUs,
HaBBbIKH)

Tembl

Iranbl OEeHKH KOMIIeTeHIHii

Meponpusitust
TeKylIero
KOHTPOJISt

(xypcoBoii mpoexT,
PI'3(P) u op.)

IIpomesxyTouHnast
arrectanus (3K3amMeH,
3ayer)

OK.3 cnoco6HOCTB
UCIIOJIb30BaTh
OCHOBBI
9KOHOMHUYECKHX
3HaHWUM B pa3IM4YHbIX
chepax
JIeSATEIHOCTH

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

1.1. MaTpuris! u onpeneIuTeny.
1.2. Cuctemsl TUHEHHBIX
ypaBHe-Huil. 1.1. Matpuusl.
Omnepanuy HaJ MaTPUIIAMHU.
Omnpenenurenab MaTPUILBI U €T0
cBoiictBa. OOparHas MaTpula.
[octpoe-Hue obpaTHOI
marpuubl. 1.2. JIuneiiHas
HE3aBHCHUMOCTh CTPOK U
CTOJIOLIOB MaTpHIbl. PaHr
Matpuisl. Hem3MeHHOCTh paHTa
TIPU 3JIEMEHTapHBIX
mpeoOpa3oBaHUSIX MATPHUIIBL.
Panr cryneHuaToil MaTpuiibl.
Brruncnenue panra MaTpUIlBI C
noMouibio anroputma ['aycca.
Teopema o 6a3uCHOM MHHOpE.
1.3. Cuctemsbl JIMHEHHBIX
ypaBHeHUH. OCHOBHBIE MOHATHUS
U onpeaeneHusi. MaTpuuHbIi
croco0 pemenns. PopMyIbl
Kpamepa. Meton I'aycca.
COBMECTHOCTb CHCTEMBI
JIMHEHHBIX anredpandecKux
ypaBHEHHH (Teopema
Kponekepa-Kanemm).  2.1.
Bexkrtopsl. JIuHeliHble onepauuu
HaJ| BEKTOpaMHU U UX CBOMCTBA.
ITonsTne nuHeitHOrO
npocrtpaHcTBa. JInHelHas
3aBUCHMOCTb U JIMHEITHASA
HE3aBUCUMOCTb BEKTOpOB. bazuc
U pa3MepHOCTH JIMHEIHOTO
npocTtpancTBa. CHCTEMBI
koopauHat. KoopauHnatel
BekTOpa. JInHeliHble onepauuu
HaJl BEKTOPaMH B KOOPIUHATHOM
dbopme. 2.2. CkansapHoe
MIPOU3BEICHNE BEKTOPOB.
CBoiicTBa CKaISIPHOTO
npousBeeHus. BeipaxkeHue
CKaJIIPHOTO NPOU3BECHUS
yepe3 KOOPIUHAThI BEKTOPOB B
OPTOHOPMHPOBAHHOM 0a3zuce.
JlnuHa BekTopa. YTon Mexay
BEKTOpaMHu. Y CIOBUE
OPTOTOHAILHOCTH BEKTOPOB.
Hanpasnsronue KOCUHYCBI
BekTopa. [Ipoekuus BexTopa,
CBOICTBaA MpOEKIHii. 2.3.
BekropHOe npon3BeieHNE U €TO
cBoiicTBa. Bripaxkenue
BEKTOPHOI'0 IPOU3BEICHHUSI

DK3aMeH, Bonpock 1-
12




yepe3 KOOPIUHAThI BEKTOPOB B
OPTOHOPMHPOBAaHHOM 0a3zuce.
IInomanp mapanieno-rpaMma u
TpeyrojbHUKa. Y CIIOBUE
KOJUIMHEAPHOCTH BEK-TOPOB.
2.1. JluHeitHbIC OnIepaIiy Hal
BEKTOpaMH U UX CBOHCTBa. 2.2.
CkanspHoe, BEKTOPHOE U
CMeIlIaHHOE ITPOU3BECHUS
BeKTOpoB.  2.3. PaznoxeHue
BekTOopa 1o 6asucy. 3.1.
[onsiTre 00 ypaBHEHHUAX JIMHUN
1 TIOBEPXHOCTEH. Anre6-
pandecKue JUHUN |
noBepxHocTH. I1nockocTs B mpo-
ctpaHcTBe. BekTopHoe, obmiee,
HOPMaJIbHOE YPaBHECHUS
IIOCKOCTHU. B3anMHoe
pacrnosyio>KeHue MIOCKoCTeH. 3.2.
IIpsimMas B IUIOCKOCTH U B
npocTpaHcTse. BektopHoe
ypaBHEHHE, TapaMeTpUIecKe U
KaHOHHWYECKHE ypaBHEHUS
npsMBIX. B3anmHOE
PAacIIoI0KEHHE MPSIMBIX,
MIPSMBIX U TUIOCKOCTEH.
Paccrosnue ot Touku 10
IIPSMOH Ha MJIOCKOCTH | 10
IJIOCKOCTH B IPOCTPAHCTBE. 3.3.
Kpussie BTOpOro nopsaka.
Kanonnyeckue ypaBHEHUS U
OCHOBHbBIE CBOMCTBA. Y paBHEHUS
KPHUBBIX 2-TO TIOPAIKa B
HOJISIPHBIX KoopAuHaTax. 3.1.
[Tonarue 06 ypaBHEHUAX JTUHUN
1 TIOBEPXHOCTEH. Anreo-
pandecKue JUHUN 1
noBepxHocTH. [1imockocTh B mpo-
crpaHcTBe. BekropHoe, obmiee,
HOPMaJIbHOE YpaBHEHUS
IuIockocTu. B3anmuoe
pacmoJyioKeHue TIOCKOCTeH. 3.2.
IIpsimMast B IUIOCKOCTH U B
pocTpaHcTBe. BekTopHoe
ypaBHEHHE, TapaMeTPUIECKHUE U
KaHOHHWYECKHE yPaBHEHHUS
npsiMbIX. B3aumuoe
pacnoiokeHne NpsSMBIX,
MPSIMBIX U IJIOCKOCTEH.
PaccTosiHue oT TOUKH 10
IIPsIMOI Ha MIIOCKOCTH U JI0
IUIOCKOCTH B NMPOCTpaHCTBE. 3.3.
Kpussie BTOpOro nopsika.
Kanonuueckue ypaBHeHUS U
OCHOBHbBIE CBOMCTBA. Y paBHEHUS
KPHUBBIX 2-TO TIOPSIIKA B
MOJISIPHBIX KOOpAWHATaX. 3.4.
[ToBepxHOCTH BTOPOTO MOPSIKA.
Kanonndeckue ypaBHeHUS U
OCHOBHBIE CBOMcTBA. MeTox
ceuenuil. I[loBepxHOCTH
BpameHus. Llunmunapuyeckue
no-sepxHocTtu. Konyc.

OIIK.1 coco6HOCTE
peuiarh CTaHapTHhIE
3a7a4n
npodeccHnoHaTLHOM
JIEATEILHOCTH Ha

y2. yMeTb
OJIb30BATHCS
Hanbonee
pacrpocTpaHeHHBIMHU
O(QHUCHBIMA U

2.1. Bexropsl. JIuHeiiHble
onepanuy HaJl BEKTOPAMH U UX
cBoiictBa. [lonsTe nmuHEitHOTO
npocTtpaHcTBa. JInnetHas
3aBHCUMOCTD M JIMHCIHAS

Kontpombusle
paboTsl, paznens! 1-
3

Ok3ameH, Bonpocs! 13-
22




OCHOBE
HHPOPMAITMOHHON 1
oubmuorpaduueckoit
KYJIBTYPHI C
pUMEHEHUEM
UHPOPMATHOHHO-
KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH U C
YYETOM OCHOBHBIX
TpeOOBaHUit
nH(OpMaLMOHHOH
6e3omacHoCcTH

MaTeMaTH4eCKUMU
naKeTamu
MPUKITIHBIX
nporpamm

HE3aBUCUMOCTb BEKTOpOB. bazuc
U Pa3MEPHOCTh JIMHEHHOTO
npoctpancTBa. CHCTEMBI
koopauHat. KoopauHaTsl
BekTOpa. JInHeiHble onepauuu
HaJl BEKTOPaMH1 B KOOPIMHATHOH
¢dopme. 2.2. CkanspHoe
MIPOU3BEICHUE BEKTOPOB.
CBoiicTBa CKaJIIPHOTO
npousBeieHus. BripaxkeHue
CKaJIIPHOT'O NPOU3BECHUS
yepe3 KOOPIUHATEI BEKTOPOB B
OPTOHOPMHPOBAaHHOM Oa3zuce.
[nuna Bektopa. Yroa Mexay
BEKTOpamu. Y CJIOBHE
OPTOTOHAILHOCTH BEKTOPOB.
Hampasinsitomye KoCUHYCbI
BekTopa. [Ipoeknus BekTopa,
CBOMWCTBA MpoeKIuif. 2.3.
BexTopHoe npousBeieHIe U ero
cBOiCcTBa. BeIpaskeHue
BEKTOPHOT'O TIPOU3BEICHHS
yepe3 KOOPAUHATEI BEKTOPOB B
OPTOHOPMHPOBAHHOM Oa3zuce.
[Tnomans nmapamieno-rpaMma 1
TpEyroibHUKA. Y CIIOBHE
KOJUIMHEAPHOCTH BEK-TOPOB.
2.1. JIuneliHble oniepaluy Ha
BEKTOpaMH U UX CBOWCTBaA. 2.2.
CkassipHOe, BEKTOPHOE U
CMeIlIaHHOE ITPOU3BECHUS
BeKTOpoB.  2.3. Pa3noxeHue
BekTopa 1o Oasmcy. 3.1.
[Tonarue 06 ypaBHEHHAX JTUHUN
U TTIOBepXHOCTeH. Anre6-
pandecKue JUHUN 1
noBepxHocTH. [1imockocTh B mpo-
crpaHcTBe. BekropHoe, obmiee,
HOPMaJIbHOE YpaBHEHUS
IutockocTu. B3anmuoe
pacnoJyiokeHue miockoctei. 3.2.
IIpsimMast B IUIOCKOCTH U B
pocTpaHcTee. BekropHoe
ypaBHEHHE, TapaMeTpUIECKHUE U
KaHOHUYECKHE YPaBHEHH
npsiMbIX. B3anMHoe
pacnoiokeHne NpsSMBIX,
MPSIMBIX M IIOCKOCTEH.
PaccTosiHue 0T TOUKH 10
IIPsIMOI Ha MIIOCKOCTH U JI0
IUIOCKOCTH B NMIPOCTpaHCTBE. 3.3.
Kpussle BTOpOro nopsaka.
Kanonuueckue ypaBHeHUs U
OCHOBHbBIE CBOMCTBA. Y paBHEHUS
KPHUBBIX 2-TO TIOPSIIKA B
MOJISIPHBIX KoopauHaTax. 3.1.
[Tonsarue 06 ypaBHEHHAX JTHHUN
1 TIOBEPXHOCTEH. Anre6-
panuecKue TMHUU U
nosepxHoctu. [1nockocTs B mpo-
cTpaHcTBe. BekTopHoe, obee,
HOpPMAaJIbHOE YPaBHEHUS
miockocTu. B3zaumHuoe
pacroyoKeHue MIOCKoCTen. 3.2.
IIpsmas B IIOCKOCTH U B
npocTpancTe. BekTopHoe
ypaBHEHHE, TapaMETPUIECKUE U
KaHOHHYECKHE YPaBHCHUS




npsiMbIX. Bzaumuoe
PACIONOKEHNE MPSIMBIX,
TIPSIMBIX U TTIOCKOCTEH.
PaccTositHue oT TOYKH 110
NPsIMOM Ha IIOCKOCTH U A0
IJIOCKOCTH B IPOCTPAHCTBE. 3.3.
Kpussle BTOpOro nopsaka.
Kanonnyeckue ypaBHEHUS U
OCHOBHBIE CBOMCTBA. Y paBHEHUS
KPHBBIX 2-TO MOPsi/IKa B
MOJISIPHBIX KOOpAUHaTax. 3.4.
IToBepxHOCTH BTOPOTO MOPSIKA.
Kanonuueckue ypaBHeHUs U
OCHOBHBIE CBOMCTBa. MeTos
ceueHuid. [loBepxHocTu
BpamieHust. Linnnaapudeckne
mo-BepxHocTH. Konyc. 4.1.
JIuneiinsiit oneparop. MaTtpuua
JIMHEITHOTO TIpeoOpa3oBaHusl.
M3MeHeHne MaTpuLbl
JIMHEIHOTO TpeoOpa3oBaHus
IIpu 3aMeHe Oa3uca.
CoOcTBeHHbIE YHCTa U
COOCTBEHHBIC BEKTOPBI
JIMHEIHOTO TpeoOpa3oBaHusl.
Martpuia TMHEHHOTO
mpeoOpa3oBaHus B Oa3uce u3
COOCTBEHHBIX BEKTOPOB.
Omneparop mpocToi CTPYKTYpPBHI.
Y coBHs IPOCTOM CTPYKTYPHI
onepatopa. 4.2 JIuHeHHBIN
OIIepaTop B €BKJINAOBOM
HPOCTPAHCTRBE.
CamMocomnpsKeHHBIH onepaTop.
CBolicTBa COOCTBEHHBIX YHCEI U
COOCTBEHHBIX BEKTOPOB
CaMOCOIIPSKEHHOTO OTIepaTopa.
[TpuBenenne MaTpuUIIBI
CaMOCOIIPSKEHHOTO OTlepaTopa
K IuaroHajibHOMY BHUy. 4.3
KBanparnunsie Gpopmsbl.
Marpuunas 3anuce. MsmeHnenue
MaTpULbl KBaPATHIHOH (HOPMBI
npu 3aMeHe 6asuca.
Knaccudukanms kBagpaTHIHbIX
¢dopwm. [IpuBenenne
KBaZpaTU4HOH GopMBI K
KaHOHMYECKOMY BH]TY.
Kpurepunii Cunssectpa. 3akoH
nHepuu. [lpasuno Jlexapra. 4.4
[IpuBenenue ypaBHeHUil
KPHBBIX M IOBEPXHOCTEH
BTOPOTO MOPSAKA K
KaHOHWYECKOMY BHIY Ha OCHOBE
TEOPUH KBAJPATUYHBIX QOPM.

OIIK.2 ctocoOHOCTD
OCYILECTBIIATE COOP,
aHanmu3 1 00paboTKy
JIAHHBIX,
HEOOXOMUMBIX IS
pelIeHust
npoQheCCUOHATBHBIX
3a1a4

31. 3HaTh METOBI
cbopa u 06paboTKH
3KOHOMMUECKOHN
nHpOpMaIN

1.1. Marpunpst. Onepaniuu Haj
Marpumnamu. Onpenenurensb
MaTpULbI U €ro CBONCTBA.
O6patHas marpuna. [Toctpoe-
HHUe oOpaTHOW MaTpunbl. 1.2.
JIluneliHas HE3aBHCUMOCTh
CTPOK M CTOJIOI[OB MaTPHIIBL.
Panr matpunsl. HensmenHnoctb
paHra mnpu 3J1eMeHTapHbIX
peoOpa3oBaHUSIX MATPHIIBL.
Panr crynen4aToil MaTpuIib.
Brruncnenue panra MaTpHITHI C
TOMOIIBI0 anroputma ["aycca.

KoHnTponbubie

paboThI, pa3aens 4-
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Teopema o 6a3uCHOM MHHOpE.
1.3. Cucrembl THHEHHBIX
ypaBHeHHH. OCHOBHBIEC MOHSITHS
U onpenenieHus. MaTpuyHbIi
crnoco0 pemreHust. opMyITbI
Kpawmepa. Meton 'aycca.
COBMECTHOCTb CUCTEMBI
JIMHEHHBIX anreOpanyeckux
ypaBHEHUH (Teopema
Kponekepa-Kanemm).

OIIK.3 crmoco6HOCTE
BBIOMPATH
WHCTPYMCHTAJBHEIC
CpencTBa s
00paboTkn
SKOHOMHYECKHUX
JIIaHHBIX B
COOTBETCTBHH C
IMOCTaBJICHHOM
3aja4uci,
aHAITU3UPOBATh
pe3yIbTaThI
pacueToB u
000CHOBBIBATH
MOJYYCHHBIC BBIBOJIBI

32. 3HaTh OCHOBHBIC
METO/IBI U
WHCTPYMEHTBI
9KOHOMHYECKOTO
aHanM3a Ha MHKPO- U
MaKpOypOBHE

4.1. JIuneitHblli onepaTop.
Martpuna 1MHEHHOT O
npeoOpazoBanus. i3MeHeHnue
MaTpULbI JINHEHHOTO
peoOpa30BaHMs TP 3aMEHE
6asnca. CoOCTBCHHBIE YHCTA U
COOCTBEHHBIE BEKTOPHI
JTUHEWHOTO peoOpa3oBaHUs.
Martpuia TMHEHHOTO
npeoOpa3oBaHus B 6a3uce U3
COOCTBEHHBIX BEKTOPOB.
Omnepatop mpocToil CTPYKTYpPHI.
Y coBHs IPOCTOM CTPYKTYPHI
onepatopa. 4.2 JIuHeHHBIN
OIepaTop B €BKJINAOBOM
MIPOCTPAHCTBE.
CamMoconpsiKeHHbIH onepaTop.
CBoiicTBa COOCTBEHHBIX YHCET U
COOCTBEHHBIX BEKTOPOB
CaMOCOIIPSKEHHOTO OTIepaTopa.
[TpuBeneHne MaTpHUIIEI
CaMOCOIIPSDKEHHOTO OTiepaTopa
K TUaroHalibHOMY BHy. 4.3
KBaznparuunsie Gopmbl.
Martpuunas 3anuce. MIsmenenue
MaTpULbl KBaPATHIHOH (HOPMBI
TIpu 3aMeHe Oasuca.
Knaccudukanms kBagpaTHIHBIX
¢dopwm. [IpuBenenne
KBaZpaTUIHON (GopMBI K
KaHOHMYECKOMY BHITY.
Kpurepuit CunbBectpa. 3akoH
unepuuu. [IpaBuno [ekapra. 4.4
IIpuBenenue ypaBHeHUMH
KPUBBIX U IIOBEPXHOCTEH
BTOPOTO MOPSAKA K
KaHOHWYECKOMY BHIY Ha OCHOBE
TEOPHH KBAJPATHIHBIX (HOPM.

DK3aMeH, BONpock! 23-
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T1IK.4/AU
CII0OCOOHOCTH Ha
OCHOBE OIMCAHUS
SKOHOMHYECKHUX
MPOLIECCOB U
SIBJICHHI CTPOUTH
CTaH/IapTHbIE
TEOPETHYECKUE U
HYKOHOMETPHUYECKHE
MOJIETIH,
AHAJIM3UPOBATH U
COJIEpPKATEILHO
HMHTEPIPETHPOBATH
MOJTyYeHHBIE
pe3yJbTaThl

33. 3HaTh
COBpPEMEHHbIE
METO/IbI pacyera u
aHaju3a CoIMajIbHO-
SKOHOMUYECKHUX
ToKaz3aTesei,
XapaKTePU3YIOIINX
COLIMAIbHBIC U
SKOHOMHYECKHE
TIPOIIECCHI U SBJICHHUS

4.1. JlunelHbIi omepaTop.
Martpuna 1MHeNRHOro
npeobpa3oBanus. MzMeHeHHE
MAaTPUIIBI JINHEHHOTO
peoOpa3oBaHus IPH 3aMEHE
6a3uca. COOCTBEHHBIC YHCIIa U
COOCTBEHHBIE BEKTOPHI
JUHEHHOTO TpeoOpa3oBaHUS.
Marpuna JMHEHHOTO
npeoOpa3oBaHus B Oasuce u3
COOCTBEHHBIX BEKTOPOB.
Omneparop MPOCTOH CTPYKTYPHI.
VYcnoBus npocToi CTPyKTYpbl
onepatopa. 4.2 JIuHeiHbIN
OIepaTop B CBKIIUAOBOM
IIPOCTPAHCTBE.
CamMoconpsiKeHHBIH orepaTop.
CBoiicTBa COOCTBEHHBIX YHCEI U
COOCTBEHHBIX BEKTOPOB
CaMOCOIIPsDKEHHOTO OTepaTopa.

DK3aMeH, BOpochl 35-
40




[TpuBenenne MaTpuLb!
CaMOCOTIPSKEHHOTO OTIepaTopa
K THaroHaJbHOMY BHIy. 4.3
KBanpaTuanbie GoOpMBI.
MartpuuHas 3anuce. MIsmeHenue
MaTpHIB KBaAPATHIHOHN (HOPMBI
Ipu 3aMeHe Oasuca.
Knaccudukanms kBagpaTHIHBIX
¢dopm. [IpuBenenue
KBaZpaTU4IHOH GopMBI K
KaHOHMYECKOMY BH/TY.
Kpurepunii Cunbpectpa. 3akoH
nHeprun. [Ipasuno Jekapra. 4.4
[IpuBenenue ypaBHeHUI
KPUBBIX U IOBEPXHOCTEHN
BTOPOTO MOPSIIKA K
KaHOHHYECKOMY BHY Ha OCHOBE
TEOPHHU KBaPATHIHBIX (hopMm.

TIK.7/AN 32. 3HATh 1.1. Marpuusl. Oniepanuu HaJ DK3aMeH, BOIpocH 41-
CIOCOOHOCTS, UHCTPYMEHTBI U MaTpuriamMu. OnpenenuTens 48
WCTIONB3YS METO/IbI aHaTN3a MaTpHIIBI U €T0 CBOKCTBA.

OTEYECTBEHHBIE U SKOHOMUYECKOU Ooparnas marpura. [Toctpoe-

3apyOeIKHBIC uHpOpMAIUU HUE 00paTHOM MaTpuIpl. 1.2.

HUCTOYHUKH JIuHeliHas HE3aBUCUMOCTD

uHdopmanuu, CTPOK ¥ CTOJIOLIOB MaTPHIIBI.

coOupaTp Panr matpunpel. HemsmeHHOCTB

HEOOXOIMMBIE paHra mpu 3JIeMeHTapHBIX

JAaHHEIE, mpeoOpa3oBaHUSIX MATPHIIEL.

aHAITM3UPOBATh UX U PaHr cTyneHuaTON MaTPHIIBL.

TOTOBHTH Brruncienue panra MaTpHITBI C

UHPOPMAMOHHBIN moMotkio anroputMa ["aycca.

0630p w/unu Teopema o 6a3ucHOM MUHOpE.

aHaJIMTUYECKUN 1.3. Cuctembl TMHEHHBIX

OTUeT ypaBHeHHUA. OCHOBHBIC TOHSATHS

u omnpeneneHus. MaTpuyHbii
croco6 pemeHust. PopMyITsl
Kpamepa. Meton I'aycca.
COBMECTHOCTD CHCTEMBI
JIMHEHHBIX anreOpanyecKux
ypaBHEHHH (TeopemMa
Kporekepa-Kanemmm).

2. MeToauKa OLEHKH 3TANOB ()OPMHUPOBAHUSI KOMNETEHI[HII B pAMKAX TUCHHUILINHBI.

[IpomexxyTouHast aTTecTanus Mo AMCUMILIMHE TIPOBOAUTCS B 1 cemecTpe - B popMe dK3aMeHa, KOTOPBIi
HampaBlieH Ha OneHkKy chopmupoBanHoctu kommereHuuid OK.3, OIIK.1, OIIK.2, OIIK.3, TIK.4/AU,
[1K.7/AW.

Kpome Toro, chopmMrpoBaHHOCTH KOMIETEHIIMIA MPOBEPSETCS NMPU MPOBEACHUHM MEPOIPUITHIA TEKYILEro
KOHTPOJISI, YKa3aHHbBIX B TaOnuie pasjena 1.

B 1 cemecTpe 00s13aTeIbHBIM 3TAllOM TEKYIIEH aTTecTalllK SBIISETCS KOHTpoJbHas paboTa. TpeboBaHus K
BBIMIOJIHEHUIO KOHTPOJIbHOM paboThl, COCTaB M IMpaBWa OLEHKH c(OpMyIHpOBaHbl B MAacHopTe
KOHTPOJIbHOHM paOoTHI.

OO0mue mpaBuia BEICTABICHUS OLEHKH O AUCITUIUIHHE ONPEEISIOTCS 0aIbHO-PEUTHHTOBON CHCTEMOH,
NPUBEJCHHON B paboueil mporpaMme yueOHOM TUCIUIUIMHEI.

Ha ocHOBaHWHM TPWBEICHHBIX Jajiee KPUTECPHEB MOXHO CICNIaTh OONIM BBIBOA O CHOPMHUPOBAHHOCTH
komnetenmmii OK.3, OIIK.1, OIIK.2, OIIK.3, [1K.4/AHU, T1K.7/AW, 3a kOTOpBIC OTBEYAET MUCIUILINHA,
Ha Pa3HBIX YPOBHSX.

O0mas xapakTepucTHKA YPOBHEH 0CBOCHHUSI KOMIIETEeHIIHIA.



Hu:ke moporoBoro. YpoBeHb BBINOJHEHHA PabOT HE OTBEYAeT OOJIBIIMHCTBY OCHOBHBIX TpeOOBaHUI,
TEOPETUYECKOE COAECPKAHNE Kypca OCBOEHO YaCTUYHO, IIPOOENbI MOI'YT HOCUTbH CYILIECTBEHHBIN XapakTep,
HEOOXOMMBIE MMPAKTUYECKHUE HABBIKU PAOOTHI C OCBOCHHBIM MaTepHajoM c(hopMHUpOBaHbI HE JOCTATOYHO,
OOJIBIIMHCTBO TMPEAYCMOTPEHHBIX IMPOrpaMMoii 0O0y4deHHs Y4eOHBIX 3aJaHUNl HE BBITIOJIHEHBI WIIH
BBITOJIHEHBI C CYIIECTBEHHBIMU OITMOKAMHU.

IloporoBblii. YpoBeHb BBIIOJHEHUS PA0OT OTBeYaeT OOJBIIMHCTBY OCHOBHBIX TpeOOBaHUI,
TEOPETUYECKOE COJEPKAHUE Kypca OCBOEHO YaCTUYHO, HO MPOOEIIbl HE HOCST CYLIECTBEHHOIO XapaKTepa,
HEOOXOMMBIEC MPAKTHUECKHE HABBIKA PaOOTHI C OCBOCHHBIM MAaTE€pHUalOM B OCHOBHOM C(OPMUPOBAHEI,
OOJIBIIMHCTBO TMPEITyCMOTPEHHBIX MPOTpaMMOil 0OyueHHs y4eOHBIX 3a/JaHU BBIIIOJIHEHO, HEKOTOPHIC
BUJIBI 33/1aHUH BBITIOJHEHBI C OIMINOKAMH.

Ba3oBblii. YpoBeHb BBINOJIHEHUS pabOT OTBEYAET BCEM OCHOBHBIM TPEOOBAHUSIM, TEOPETHUECKOE
COZIep’KaHuE Kypca OCBOECHO IIOJHOCTBIO, 0€3 Mpo0esoB, HEKOTOpPhIE NMPAKTUYECKHE HAaBBIKK pabOThI C
OCBOCHHBIM MaTepHaioM c(OPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHBIE HMPOrpaMMOil oOydeHus
yueOHbIE€ 3aJJaHUs BBIIIOJHEHBI, KAYECTBO BBIMOJIHEHUSI HU OJHOTO M3 HUX HE OLEHEHO MUHUMAaJIbHBIM
YHCIOM 0aJIOB, HEKOTOPBIE U3 BHIMIOJIHEHHBIX 33JaHUI, BO3MOYKHO, COJIEPKAT OITHOKH.

IIpoaBuUHYTBI. YPOBEHb BBIOJHEHUSI pabOT OTBEYAET BCeM TPeOOBAaHUSIM, TEOPETHUECKOE COJIEpKAHUE
Kypca OCBOEHO IOJIHOCTHIO, 0€3 Mpo0esioB, HEOOXOAUMbIE PAKTUYECKNE HABBIKU PabOThl C OCBOEHHBIM
MaTepuaioM CQOPMHUPOBAHBI, BCE MPEIYCMOTPCHHBIE MPOrPaMMON OOYy4YeHHs Y4eOHBIC 3amaHUs
BBIITIOJTHEHBI, KQAUECTBO UX BBIIIOJIHEHHS OLICHCHO YU CJIOM 68,JIJ'IOB, OJIN3KHUM K MaKCUMaJIbHOMY.



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

Kadenpa anreOpsl 1 MaTeMaTH4eCcKoi JOTUKU

HaCHOPT IK3aMCHA
no aucuuiuiae «JIuneitnas anredpa», 1 cemectp

1. Meroauka oleHKH

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

DopMa >K3aMEHAOHHOTO OHTeTa

HOBOCHWBUPCKUI FTOCY JAPCTBEHHBIN TEXHUYECKWI YHUBEPCUTET
@DakynbTeT

buier Ne
K 9K3aMeHy 1o qucuuiuiiHe «JInHeiHas anredpay

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

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

2. Kpurepun ouenku

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

e onenka cocrasister 0-10 6annos.

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

» onenka cocrasisier 11-20 6annos.

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

» onenka cocrtasisier 21-30 6annos.

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



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

3. IIIkana oneHKH

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

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

Bonpocw no nuneiinoii ancebpe u ananumuueckoli ceomempuu
(I cemecTp)

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

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

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

4. Anre6pa MaTpuil. KoIbIo MaTpHIl Hal IIOIEM.

5. OnpenenuTens oOpaTUMOCTH MaTpHUIEL. CBolicTBa ompegenTeTei.

6. ObpatHas MaTpHIa. MeToapl HaxoxAeHHA 0OpaTHOH MaTpPHIIBL.

7. Panr MaTpHIbl. MeToapl HAX0XKACHHS paHra MaTpPHIIEL

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

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

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

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

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

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

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

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

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

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

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

19. VpaBHeHHS IUIOCKOCTH B IIPOCTPaHCTBe. B3anMHOe pacioiokeHne IIIOCKOCTel.

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

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

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



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

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

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

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

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

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

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

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

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

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

34. XapakTepHcTHYecKHI MHOTOWISH I €70 HEBAPHAHTEL.

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

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

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

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

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

40. Meton oprororanusanuu IImuara.

41. Teopema 06 nm3oMop(hH3Me eBKIHI0BBIX IPOCTPAHCTR.

42. OpToroHambHBIe THHEHHBIE ONePaTOPBl H MATPHUIIEL

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

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

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

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

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

48. IloBepXHOCTH BTOPOrO MOPSIKA.



denepanpHOE TOCYIAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE 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



