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1. BHelUHwWe TpeboBaHuSA
Tabnuua 1.1

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

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

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

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

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

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

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

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

Komnemenyus ©Ioc: 11K.4

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

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

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

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

2. TpeboBaHua HI'TY K pesynbTataMm 0CBOEHUS ANCLUMIINHDI

Tabnuua 2.1
Pe3ynbTaTbl N3y4eHUA ANCUUNINHBI MO YPOBHAM OCBOEHUSA (MMETb dopMbl OpraHmsaLnm
npeacTaB/ieHWe, 3HaTb, YMeTb, BNajeTb) 3aHATUN
JnHeiHas anrebpa
OrlNMK.2.31 3HaTb MeTOAbI cbopa 1 06paboTKM 3KOHOMUYECKOI MHGopMaLnm
1.0CHOBHBIE TTOHSTHS 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

2 BBIYHCIATH CKAISIPHBIE, BEKTOPHbIE U CMEITaHHbIE TIPON3BE/ICHUS IS Nekuyu; MpakTUYECKIe 3aHATUS;
HAXO3K ICHHS YITI0B MEXK/ly BEKTOPaMH, IUIOINaAeH, 00beMOoB, paboThl M Mo-MeHTa | CaMoCTOsTebHas paboTa
CHI

OK.3.y1 YMETb NMPUMEHATb OCHOBHbIE MOAENN N METOAbI MaKpPO- N MMKPO3KOHOMNYECKOT O
aHa/In3a B I'IpO(peCCVIOHaI'IbHOVI [EATE/IBHOCTU

3.AccmefoBaTh M pemraTh CHCTeME] ITHEHHBIX alreOpandeckuX ypaBHEHMH Nexumu; MpakTUYeCKmne 3aHATUS;
Me-TojgaMu Kpamepa, oOpatHo maTpuitsl u ['aycca; CamocTosTenLHas paéoTa

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

4.coCTaBIISTh YpaBHEHUS T€OMETPHUICCKHUX O6’beKTOB', |f|e|(|_||w/|; ﬂpaKqueCKme 3aHATNA

OK.3.yl ymMeTb NPUMEHATbL OCHOBHbIE MOAENN U METOAbI MaKpPO- 1 MMKPO3KOHOMUYECKOTO
aHanmsa B NPoeccoHaIbHOM AeATe/IbHOCTH




5.IpHUBO/MTH KPUBBIE U IIOBEPXHOCTH BTOPOTO IOPS/IKa K KAHOHHIECKOMY BH-[1Y;

JNekuwnu; TpakTnyeckune 3aHATUS;
CamocToaTenbHast paboTta

OrlMK.3.32 3HaTb OCHOBHbIE MeTOAbl N UHCTPYMEHTbI 3KOHOMUYECKOIro aHasn3a Ha MUKpO- 1

MaKpOypOBHE

6.HOCTEIHOBKY U METOJBI PEIEHMS OCHOBHBIX 3aJat, CBA3aHHBIX € ICPEIUCIICHHBIMHA
BBIIIC ITIOHATHIMH.

Nekuwnu; MNpakTnyeckme 3aHATUS;
CamocToaTenbHast paboTta

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

MaTeMaTN4eCKNMIN NMakKeTaMn NPUKIagHbIX MNporpamMmmv

7.cocTaBIIITh MaTPUILY JIHHEHHOTO ollepaTopa B JaHHOM Oasuce;

Jlekunu; MNpakTnyeckme saHATUA

8.HaXOI[I/]TL coOCTBEHHEBIC BEKTOPBL JIUHEUHOTO oreparTopa.

Jlekunu; MNpakTnyeckme saHATUA

MK.4.33 3HaTb COBpeMeHHbIe METO/bI pacyeTa 1 aHannsa coLnaibHO-3KOHOMUYECKNX

nokasaTesewn, XapaKTepnsyruwnx counasibHble N SKOHOMUYECKKNE

npoueccbl N ABJIEHNA

9.HepCBOZ[I/I I/IH(l)OpMaL[I/II/I C 3bIKa KOHKPET HOM 3aJau’ Ha SI3bIK MaTeMaTH-IECKHX
CHUMBOJIOB U CTPOUTH MATEMATHUIECCKHUE MOICITN HpOCTCIL/'II]_II/IX CHCTEM U IIPOTICCCOB B

Nekumn; MNpakTnyeckme 3aHATUS;
CamocTosTenbHas paboTa

CCTCCTBO3HAHUH U TCXHHUKEC,

OK.3.yl ymMeTb NPUMEHSITb OCHOBHbIe MOAENN 1 METO/lbl MAKPO- N MUKPOIKOHOMMYECKOT O
aHasm3a B NPOGeCCUOHaANIbHOW AEATE/TbHOCTY

10.BBI6HpaT]) METOJABI PEMICHNA 3a/1a9 Ha OCHOBE aHalln3a HOCTpOCHHOﬁ

MaTeMaTHIeCKONH MO IEIIH.

Nekumn; MNpakTUYecKme 3aHATUS;
CamocToaTenibHas paboTa

11 .mconp30BaTh 31€MEHTH MAaTEMATHICCKOM JTOTHKH

Nekumn; MNpakTUYecKme 3aHATUS;
CamocToaTenibHas paboTa

3. CofiepxkaHue 1 CTPYKTypa yu4ebHOM ANCUUNIINHDI

Tabnmua 3.1

TeMbl NeKLNA

AKTUBHbIE
(hopMblI, yac.

Yacbl

CcbINIKN Ha
pe3ysibTaThbl
0byyeHus

YyebHas aesiTeNlbHOCTb

CemecTtp: 1

AunpakTnyeckasn egnHmua: Beiclwas anrebpa

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

1.2. JInHeliHas He3aBUCMMOCTb
CTPOK ¥ CTONOL,0B MaTpuLbl. PaHr
MaTpuLbl. HeM3MeHHOCTb paHra
NP 3N1eMeHTapHbIX
npeo6pasoBaHusax MaTpuubl. PaHr
CTYyMeHYaTon MaTpuLlbl.
BbluncneHne paHra matpupl ¢
NoMoLLbI0 anropmutmMa aycca.
Teopema 0 6a3MCHOM MUHOpE.
1.3. CucTeMbl IMHEWHbIX
ypaBHeHWA. OCHOBHbIE MOHATUA U
onpegeneHns. MaTpuyHblil cnocob
peweHud. Popmynbl Kpamepa.
MeTtog Maycca. COBMECTHOCTb
CUCTEMbI INHEWHbIX
anredbpanyeckmx ypaBHeHui
(Teopema KpoHekepa-Kanennnm).

1,11,3,6

a) 13yyaeT MeTOfbl peLle-Hus
ANS BbINOIHEHWS NEPBOWA YacTy
TUMNOBOrO pacyeTa (3agayn 5, 6,
7

6) 3HaKOMUTCS C MeTOAa-MM
NCCNef0BAHNS U pe-LUEHNS
CUCTEM NINHEN-HbIX YPaBHEHWIA;
B) YUMTCS HAXOAWTb Pa3/IOXKEHWE
BEKTOpa Mo 6asucy.




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.

11,2, 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 0 10, 8,9 CaMOCOMPSAXEHHOro oneparopa.
MpuBeeHVe MaTPULpI ' MpuBefeHWe MaTpuULbI
CaMOCONPAXEHHOTO OMEPaTopa K CamMOoCONPSAXEHHOro onepaTopa K
MaroHanbHOMY BiAY. JmaroHaibHOMY BUZY.
4.3 KBagpaTuiHble (ol 3. N3yyaeT KBafpaTuyHbIe
) ' 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 aB|-)|/eH|/||7| 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 2 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 2 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 0 11,4,5 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




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 0 10, 11, 8,9 |camoconpsiXeHHOro onepaTopa.
MpviBeLeHWe MaTpuLbl
CaMOCOINPSXEHHOTO onepatopa K|
AvaroHasibHOMy BUAy.
3. N3yvaeT kBagpaTUyHble
(hopmbl. MaTpnyHas 3anmce.
3meHeHre maTpuLpl
KBagpaTU4HON hopMbl Npu
3ameHe 6a3uca. Knaccugmkaums
KBaJpaTUYHbIX (hOpPM.
MpvBeseHWe KBaAPaTUYHOM
(hopMbl K KAHOHUYECKOMY BULY.
KpuTepuii CunbeecTpa. 3akoH
WHepumwn. MNpasuno LekapTa.
4. N13yyaeT npusegeHue
ypaBHeHWI KpUBbIX 1
MOBEPXHOCTEW BTOPOro nopsiaka
(hopM. K KQHOHWYeCKOMY BUAY Ha
OCHOBE TEOPUW KBaAPaTUYHbIX

thopm.

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

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

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

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

4. CamocTosiTe/IbHas pa6oTa o6yyatoLLerocst

Ccbinku Ha
o Yacbl Ha Yackl Ha
Ne Buabl camocToATeNIbHOM paboThbl pesynbTaThbl
BbIMONIHEHWE [KOHCY/IbTauMun
06yueHus
Cemectp: 1
1 |KOHTp0ﬂbeIe paboTbl |3, 5,6 |5 |2

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 |10, 11,2,9 |25 |2

PaboTa ¢ KOHCMeKTamu NleKLUiA, M3yydeHre Mateprana no OCHOBHOM U METOAMYECKOW 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 |1, 2,3 |57 |5




PaboTa C nepeyHem BOMPOCOB A/15 3K3ameHa. [MoAroToBka 0TBETOB. PaboTa C MpakTUYecKMMK 3a4aqamu. ;
VBnesa A. M. JInHeitHas anrebpa. AHaIMTyecKas reoMmeTpms : y4ebHoe nocobue anis 1 Kypca Bcex
(hakynbTeTOB M popm 0byueHus / A. M. Vienesa, I. W. Mpunyukas, N. . YepHbix ; HoBOCKG. roc. TexH.
YH-T. - HoBocmbmpck, 2009. - 149, [1] c. : un., Tabn. beknemuwes . B. Kypc aHanMTUYECKO reoMeTpmm 1
NHeHONM anre6psbl : yuebHUK ans By3oB / O. B. beknemuwes. - M., 2008. - 307, [1] c.

5. TexHonorns obyyeHuns

[nsi opraHu3aL My ¥ KOHTPO/IS CaMOCTOSITeNIbHO Pab0Thl 06YUAIOLLIMXCS, & TAKXKe NPOBeAEHNS
KOHCYNbTaLMiA MPUMEHSAOTCSA MHDOPMaLOHHO-KOMMYHUKaLMOHHbIE TexHonorum (Taén. 5.1).

Tabnmua 5.1
[JesATenbHoCTb VHhopMaLMOHHO-KOMMYHUKALMOHHbIE TEXHOM0I M
VHdopmupoBaHue MopTtan HI'TY
KoHcynbT1poBaHue e-mail
KoHTponb Cpefa aneKTpoHHOro 06yyeHmss HI'TY
Pa3meLLeHne yuebHbIX Mopran HITY
MaTepuanos
Tabnuua 5.2
AKTUBHbIE N MHTEPAKTMBHbIE (DOPMbI MPOBEAEHNS 3aHATUI
Ne HanmeHoBaHWe aKTUBHbIX (PopM Kope! (*)Ole/Ipye\l’VlbIX
KOMMEeTeHLMI
1 [MpobnemMHbIin MeTof OllK.2;

®opmupyembie ymenusi: 31. 3HaTh MeToAbI cOOpa U 00pabOTKH SKOHOMUYECKOH HH(pOopMaruu

Kpartkoe onucanne npumenenus: [Ipenogasarens npuBOAUT NPUMeEPH] B BUE KPATKO
chopMyTUPOBAHHBIX TIPOOJIEM U MPEIJIaraeT CTyAeHTaM KOPOTKO 0OCYIUTh, 3aTeM NIeaeT KPaTKHA
aHaJT|3, BBIBOMBI U JIeKLWs nponoskaercs. [IpernogaBaTenb npu U3JI0KEHUH JIEKLTHOHHOTO
Marepuasia He TOJbKO HCIOJIb3YET OTBETHI CTYIEHTOB HA CBOM BOMPOCHI, HO U OPTaHU3YET
cBOOOAHBIN OOMEH MHEHUSIMU B MHTEPBAIAX MEXKAY JIOTHYECKUMU Pa3eIaMu.

6. MpaBunna aTTecTayum oby4varoLmMxcs No y4ebHon gucumnianHe

[ns atTecTaumm obyyarowmxca no AUCUMNINHE UCNosb3yeTcs 6aIbHO-PeNTUHIOBas CUcTeMa
(BPC), no3sonsoLLas BbICTaB/ATL OLEHKM MO TPaaULMOHHON LWKae 1 15-yposHesoit ECTS.
KpaTkas nHhopmaums o BPC npmseseHa B Tabs. 6.1.

Tabnunua 6.1
MuH. o

OueHnBaeMble BUAbI AeATENbHOCTN 00yYatoLLMXCs a1 MaKcrMasnbHbI 6asn
Cemectp: 1
Ipaxmuyeckue 3auamus; 20 | 40
KoHTponupytowme Matepuanibl NpuBoAaaTes B “Beknemuiies [. B. Kypc aHaMTUYeCKoii reOMeTpum U IHeliHOI anrebpsbl : yuebHUK ans By3os / 1. B. BeknemuLues. -
M., 2008. - 307, [1] c.”
Koumponwvnwie paboniet: 10 | 20

KoHTponupytowme Matepuanbl NpuBoAaTes B “Beknemuiies [. B. Kypc aHaMTUYecKoii reoMeTpum U IMHeIiHOM anrebpsbl : yuebHUK ans By3os / 1. B. BeknemuLues. -

M., 2008. - 307, [1] ¢."
40

Ox3amen: | 20
KoHTponupytoLye MaTepuasbl (CAMCOK BOMPOCOB) NpuBoAATcs B “byrpos A. C. Bbicwas matematuka. [B 3 1.]. T. 1 : [y4e6HMK 4715 BY30B MO NHXEHEPHO-TEXHUYECKUM
cneymansHoctam] / A. C. Byrpos, C. M. HUKonbCKMiA. - M., 2008. - 284 c. : un."




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

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

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

7. lutepatypa

OcHoBHas nMTepaTypa

1. 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] ¢. : n.

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

3. Usnea A. M. 'oToBHMCS K KOHTPOJIBHOH pabore : yueOHoe nocobue / A. M. Usnera, 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. Unesa A. M. Jlunetinas anrebpa. AHanmuTH4Yeckas reomeTpus . yuebHoe nocobue mist 1 kypca
Bcex (pakynapreToB u (opm obOyuenus / A. M. Usnesa, I1. U. Ipunyuxkas, U. [ Yepusix ; HoBocuO.
roc. TexH. yH-T. - HoBocubupck, 2009. - 149, [1] ¢. : un., Tabmn.

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

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

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

5.

8. MeTonuyecKoe 1 NPorpaMMHoe obecrneyeHue

8.1 MeToauyeckoe obecrneyeHme




1. Byrpos . C. Beicmas matemaruka. [B 3 1.]. T. 1 : [yueOHuK a1 By30B 1Mo

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

2. bexnemumes /. B. Kypc ananutrueckoi reoMeTpyuy U JIMHEHHON anreOpsl | yueOHUK 1Sl By30B
/ . B. Bexnemurues. - M., 2008. - 307, [1] c.

8.2 CneupannsnpoBaHHoe NporpaMMHoe obecrneyeHue
1 Windows
2 Office

9. MaTepuasibHO-TEXHUYECKOE obecneyveHve

IMpe3eHTaLMOHHOE 060pYA0BaHe

Ne HanmeHoBaHue Ha3HaueHue

1 |lNpe3eHTaLMOHHOE 060pYyOBaHME MpeseHTaLMOHHOE 060PYA0BaHNE
(MynbTMMeLMa-NPOeKTOp, 3KPaH, KOMMbIOTEP (UCMO/b3yeTca A1 NPeAcTaB/eHns
419 ynpas/ieHuns) NeKUMOHHOro marepvana




denepanbHOE rocy1apcTBEHHOE O10JKETHOE 00pPa30BaTEIbHOE YUPEXKICHUE
BBICIIETO 00pPa30BaHUS
«HoBocubupckuii rocy1apcTBEHHBIN TEXHUYECKHI YHUBEPCUTETY
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JIEKAH ®©B
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(13 2 r.
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Jluneiinas aaredpa
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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,
HABBIKH) (KypcoBoii IPOEKT, 3ayer)
PI'3(P) u op.)
OK.3 cnocobnocts  |yl. ymeTh npumeHsTs | 1.1. MaTpuusl u onpenenurenu. |KoHTposnbHbIe Ok3ameH, Bonpocs! 1-8

UCII0JIb30BaTh
OCHOBBI
SKOHOMMYECKUX
3HaHWUM B pa3IM4YHbIX
chepax
JESTEIBHOCTH

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

1.2. Cuctemsl TUHEHHBIX
ypaBHe-Hui. 2.1. BekTopsl.
JIunelinble onepauuu Haj
BEKTOpPaMU U UX CBOWCTBA.
ITonsaTue nuHeitHOrO
npoctpaHcTBa. JInHelHas
3aBHCUMOCTb U JIMHEIHAs
HE3aBUCHMOCTB BEKTOpOB. basuc
U pa3MEpHOCTH JINHEIHOTO
mnpocTtpaHcTBa. CHCTEMBI
koopauHaT. KoopauHatel
BekTOpa. JInHeliHble onepauuu
HaJ| BEKTOpaMU B KOOPAHHATHOM
¢dopme. 2.2. CkanspHoe
MIPOU3BEICHUE BEKTOPOB.
CBoiicTBa CKaJIIPHOTO
pousBeeHus. BoipaxkeHue
CKaJIIPHOTO MPOU3BECHNUS
yepe3 KOOPIUHATHI BEKTOPOB B
OPTOHOPMHPOBAHHOM Oa3zuce.
JnuHa BekTopa. Yroa Mexay
BEKTOpaMH. Y CIIOBHE
OpPTOTOHAJIFHOCTH BEKTOPOB.
Harmpasisitoimye KOCUHYChbI
BekTopa. [Ipoekust BekTopa,
CBOWCTBA MpOEKIHif. 2.3.
BexTopHOe npou3BeieHIe U eTo
cBOiicTBa. BelpaskeHue
BEKTOPHOI'O IIPOU3BEICHHS
yepe3 KOOPIUHATHI BEKTOPOB B
OPTOHOPMHPOBAHHOM 0azuce.
[Tnomans napamneno-rpamMmma u
TPeyroJbHHUKA. Y CIIOBHE
KOJIJIMHEaPHOCTH BEK-TOPOB.
3.1. IlonsaTHe 00 ypaBHEHUIX
JIUHAN ¥ TIOBEpXHOCTEH. Anre6-
pandecKue JIMHAN H
noBepxHocTH. I1nockocTs B npo-
cTpaHcTBe. BekropHoe, obiee,
HOpPMAaJIbHOE YPABHEHUS
miockocTu. B3zanMHuoe
pacnosoxxeHue miockocreil. 3.2.
[Ipsimas B IIOCKOCTH U B
npocTpaHcTBe. BexTopHoe
ypaBHEHME, MapaMeTpUIECKUe U
KaHOHMYECKHE yPaBHEHUS
npsMbIXx. B3anmuoe
PAacIIONIOKEHHE TIPSIMBIX,
TIPSIMBIX U TIOCKOCTEH.
PaccTositnue oT TOYKH 110
TPSIMOM Ha TJIOCKOCTH U JI0
IUIOCKOCTH B NpOCTpaHcTBe. 3.3.

paboThI, pa3uensl 1-
3




Kpussie BTOporo nopsiaxa.
Kanonuueckue ypaBHEHUS U
OCHOBHBIE CBOMCTBA. Y paBHEHUS
KPHUBBIX 2-TO TIOPSIKA B
MOJIAPHBIX KoopAuHaTax. 3.1.
[onsarne 06 ypaBHEHHSAX JTHHUN
U MoBepXHOCTEH. Anreo-
pandecKue JMHUU 1
nosepxHoctu. [110ckocTs B mpo-
crpaHcTBe. BekropHoe, obuiee,
HOpPMaJIbHOE YpaBHEHUS
IJI0CKOCTU. B3auMHOE
pacrmonoxeHue mIockocTeit. 3.2.
[IpsimMas B IUIOCKOCTH U B
npoctpaHcTse. BekTopHoe
yYpaBHEHHE, TApaMETPUICCKUE U
KaHOHHYECKHE YPaBHEHUS
npsiMbIX. B3anMHoe
pacroioKeHHe NPSMBIX,
NPSIMBIX U IIJIOCKOCTEN.
Paccrosnue ot TOUkH 10
NIPSIMOM Ha IUIOCKOCTH U 10
IUIOCKOCTH B IpocTpaHcTie. 3.3.
Kpussie BTOporo nopsaxa.
KaHoHn4eckne ypaBHEHUS U
OCHOBHbBIE CBOMCTBA. Y paBHEHUS
KPHBBIX 2-TO TTOPS/IKA B
MOJIAPHBIX KOOpAUHATax. 3.4.
IToBepxHOCTH BTOPOTO MOPSIIKA.
KanoHnyeckue ypaBHEHUS U
OCHOBHBIE CBOMCTBa. MeTos,
ceueHuid. [ToBepxHocTu
BpamieHus. Llumuaapudeckue
no-sepxHoctu. Konyc. 4.1.
JIuneiinsiii oneparop. Martpuna
JIMHEIHOTO TpeoOpa3oBaHusl.
V3meHeHne MaTpuIIbl
JIMHEIHOTO TpeoOpa3oBaHus
Ipu 3aMeHe 6asuca.
CoOcTBeHHBIE YnCHa U
COOCTBEHHBIE BEKTOPBI
JUHEHHOTO peoOpa3oBaHUs.
Marpuna TMHEHHOTO
npeoOpa3oBaHus B 6a3uce U3
COOCTBEHHBIX BEKTOPOB.
Omnepatop mpoCToil CTPYKTYPHI.
VYcnoBus MpocTol CTPYKTYpHI
oneparopa. 4.2 JIuHeHHsIH
OIepaTop B €BKINA0BOM
MIPOCTPAHCTBE.
CamoconpsKeHHBII onepaTop.
ColicTBa COOCTBEHHBIX YNCET U
COOCTBEHHBIX BEKTOPOB
CaMOCOIIPSDKEHHOTO OTiepaTopa.
IIpuBenenue MaTpuLbl
CaMOCOIIPSDKEHHOTO OTieparopa
K TMaroHaJbHOMY BHIy. 4.3
Ksagpatudnsie ¢hopMBL.
MatpuuHas 3anuck. I3meHeHue
MaTpHILBI KBaAPATHIHOH (HOPMBI
IIpu 3aMeHe 6asuca.
Knaccudukanms kBagpaTHIHBIX
¢dopm. IIpuBenenue
KBaJIpaTUIHOH (POPMBI K
KaHOHHYECKOMY BHIY.
Kpurepwmii CunbBecTpa. 3akoH
uneprun. [Tpasmio Jlekapra. 4.4
IlpuBenennie ypaBHEeHHIT




KPUBBIX U IOBEPXHOCTEH
BTOPOTO MOPSIAKA K
KaHOHWYECKOMY BHIY Ha OCHOBE
TEOPHUH KBAJIPATUIHBIX POPM.

OIIK.1 cnoco6HOCTD
pemars craHgapTHbIE
3aja4uu
npoQeCCUOHATBHOM
JIeITeIbHOCTH Ha
OCHOBE
HHPOPMATMOHHON 1
oubnmorpaduaeckoit
KYJIBTYPBI C
MPUMEHEHHUEM
nH(OpMaLMOHHO-
KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH U C
Y4ETOM OCHOBHBIX
TpeOOoBaHUit
HHPOPMAITHOHHON
Oe3omacHOCTH

y2. yMeThb
TI0JIb30BATHCS
Hanbosee
pacrpocTpaHeHHBIMH
OpHCHBIMA U
MaTeMaTHIeCKIMU
MaKeTaMH
MIPUKITaTHBIX
porpamMmm

2.1. Bexropsl. JIuHeiiHble
OTepaluy Hajl BEKTOpaMH U UX
cBoiicTBa. [lonsaTe nUHEHHOrO
npocTpaHcTBa. JIuneitHas
3aBHCUMOCTb H JINHEIHAs
HE33aBUCUMOCTh BEKTOPOB. bazuc
U Pa3sMEPHOCTH JIMHEHHOTO
npocTtpadcTBa. CHCTEMBI
koopauHat. KoopauHaTs!
BekTOpa. JInHelHble onepauuu
HaJl BEKTOpaMH B KOOPIUHATHOM
¢dopme. 2.2. CkanspHoe
MIPOU3BEICHUE BEKTOPOB.
CBoiicTBa CKaJIIPHOTO
NpousBecHus. Beipaskenue
CKaJISIPHOTO NTPOM3BEICHNUS
yepe3 KOOPIUHATHI BEKTOPOB B
OPTOHOPMHPOBAHHOM Oa3zuce.
[nuna BekTopa. Yroa Mexay
BEKTOpaMH. Y CIIOBHE
OPTOTOHAILHOCTH BEKTOPOB.
Harmpasisiromue KOCUHYChI
BekTopa. [Ipoekius BekTopa,
CBOMWCTBA NMpoeKIuif. 2.3.
BexTopHoe npousBeieHe U ero
cBoOicTBa. BepakeHue
BEKTOPHOT'O TIPOU3BEICHHS
Yyepe3 KOOPIMHATHI BEKTOPOB B
OPTOHOPMHPOBAHHOM Oa3zuce.
[Tnomans nmapamieno-rpaMma u
TPEyroJIbHUKA. Y CIIOBHE
KOJUIMHEAPHOCTH BEK-TOPOB.
2.1. JIuneiinbie onepanuy HaJl
BEKTOpPaMHM U UX cBoiicTBa. 2.2.
CkamsipHO€, BEKTOPHOE U
CMeIIaHHOE ITPOU3BEICHUS
BeKkTOpoB.  2.3. Pa3noxxeHue
BekTopa 1o Oasmcy. 3.1.
[onsaTne 06 ypaBHEHHUSX JTHHUN
1 TIOBEPXHOCTEH. Anreo-
pandecKue JUHUN U
nosepxHoctu. [1nockocTs B mpo-
cTpaHcTBe. BekTopHOe, obiee,
HOpPMAaJIbHOE YPABHEHUS
IJI0CKOCTU. B3anMHoe
pacmoJyioKeHue TIOCKOCTe. 3.2.
IIpsimMas B IUIOCKOCTH U B
npoctpaHcTse. BektopHoe
YpPaBHEHUE, TApAMETPUYECKUE U
KaHOHUYCCKNE YPaBHCHUSA
npsMBIX. B3anmHoe
pacnoiokeHne NpsIMBIX,
MPSIMBIX U IIOCKOCTEH.
PaccTosiHue oT TOUKH 110
IIPSIMOI Ha MIIOCKOCTH U JI0
IJIOCKOCTH B TIPOCTPAHCTBE. 3.3.
Kpussie BTOpOro nopsiaxa.
Kanonuueckue ypaBHEeHUS U
OCHOBHBIE CBOMCTBA. Y paBHEHUS
KPHUBBIX 2-TO TIOPSIKA B
MOJIIPHBIX KoOpauHaTax. 3.1.
[NonsiTre 00 ypaBHEHUX JIMHUN
U 1oBepxXHOCTeH. Anreo-

Kontpombusie
paboTsl, paznens! 4-
6

DK3aMeH, Bonpock! 9-
16




panuecKkue IMHUU U
noBepxHocTH. [l11ockocTh B po-
ctpaHcTBe. BekTopHoe, obmiee,
HOPMaJIbHOE YPaBHECHUS
IIOCKOCTHU. B3anMHoe
pacronoxeHue miockocreit. 3.2.
IIpsiMas B IJIOCKOCTH U B
npocrpascTse. BekTopHoe
ypaBHEHHUE, MapaMeTpUIecKue U
KaHOHHUYECKHE ypaBHEHUS
npsMbIX. B3auMHoe
pacrnoiokeHHe NpsSMBIX,
MPSIMBIX U MIJIOCKOCTEH.
Paccrosnue ot TOUku 10
NPsIMOM Ha IIOCKOCTH U A0
IUIOCKOCTH B IPOCTpPaHCTBE. 3.3.
Kpussie BTOporo nopsaka.
Kanonuueckue ypaBHeHUs U
OCHOBHbBIE CBOMCTBA. Y paBHEHUS
KPHUBBIX 2-TO HOpPSIIKA B
MOJIIPHBIX KOOpAUHATaX. 3.4.
IToBepxHOCTH BTOPOTO MOPSIAKA.
Kanonnyeckue ypaBHEHUS U
OCHOBHBIE CBOMCTBa. MeTon
ceueHuid. [loBepxHocTu
Bpamienust. Linnnaapudeckne
no-sepxHoctu. Konyc. 4.1.
Jluneiinsiit oneparop. MaTtpuua
JIMHEIHOTO TpeoOpa3oBaHusl.
M3MeHeHne MaTpuLbl
JIMHEIHOTO TpeoOpa3oBaHus
npu 3aMeHe 6asuca.
CoOcTBeHHbIE YHCTa U
COOCTBEHHBIE BEKTOPHI
JUHEHHOTO PeoOpPa30BaHUS.
Martpuia JMHEHHOTO
mpeoOpa3oBaHus B Oa3uce U3
COOCTBEHHBIX BEKTOPOB.
Omneparop npocToi CTPYKTYpPBI.
VYcao0Bust IpocToil CTPYKTYphI
onepatopa. 4.2 JIuneiHbIN
OTIepaTop B €BKJINAOBOM
HPOCTPAHCTBE.
CamMocomnpsiKeHHBIH omepaTop.
CBolicTBa COOCTBEHHBIX YHCEI U
COOCTBEHHBIX BEKTOPOB
CaMOCOIIPSKEHHOTO OIepaTopa.
[IpuBenenue MaTpHLbl
CaMOCOIIPSKEHHOTO OIepaTopa
K IuaroHaibHOMYy BHUIy. 4.3
KBanparnunsie Gpopmbl.
MartpuuHas 3anuce. MI3MeHeHne
MaTpUIIBI KBaAPATHIHON POPMBI
pu 3aMeHe Oasuca.
Krnaccugukarms kBagpaTHIHBIX
¢dopwm. [IpuBenenne
KBaJpaTUIHON (HOPMBI K
KaHOHWYECKOMY BUY.
Kpurepnii CunbBectpa. 3akoH
nHepuu. [Ipasuno Jlexapra. 4.4
IIpuBenenue ypaBHeHUil
KPUBBIX U IOBEPXHOCTEH
BTOPOTO MOPsIKA K
KaHOHMYECKOMY BHY Ha OCHOBE
TEOPHHU KBaPAaTHIHBIX (opMm.




OIIK.2 cmoco6HOCTE
OCYIIECTBIISATH COOP,
aHanm3 u 00paboTKy
JIAHHBIX,
HEOOXOIUMBIX IS

31. 3HaTh METOIBI
cbopa u 06paboTKU
9KOHOMHUYECKOM
nHpOpMATAN

1.1. MaTpuis! 1 onpenenTeny.
1.2. Cucremsl THHEHHBIX
ypaBHE-HUU.

Ok3ameH, Bonpocs! 17-
24

peLIeHUs
npo¢heCCUOHATBHBIX
3a/a4
OIIK.3 cnioco6HOCTH |32. 3HAaTh OCHOBHBIE |1.1. MaTpuubl U onpenenuTeny. DK3aMeH, BONpOCHI 25-
BBIOUpATH METOIBI K 1.2. CucteMsl TMHEHNHBIX 31
MHCTPYMEHTAJIbHBIE |HHCTPYMEHTBI ypaBHe-Huil. 1.1. Marpunpl.
cpencTBa A HKOHOMHUYECKOTO Omnepanuy Hag MaTpULAMU.
00paboTku aHanu3a Ha MUKpo- U |OrnpeaenauTesb MaTPHLBI U €ro
SKOHOMHYECKUX MaKpOypOBHE cBoiicTBa. OOpaTHas MaTpHIIa.
JAHHBIX B [octpoe-aue obpaTHOI
COOTBETCTBUH C Matpursl. 1.2. JluneiiHas
TIOCTaBJICHHOH HE3aBHCHUMOCTh CTPOK U
3aadci, CTOJIOIOB MaTpHIEl. PaHT
aHAIN3UPOBATH Matpuisl. Hem3MeHHOCTh paHTa
pe3yabTaThl TP 3JIEMEHTapHbBIX
pacueToB u peoOpa30BaHUAX MATPHIIBL.
000CHOBBIBATh Panr cryneHuaToil MaTpuiibl.
MOJTyYEHHBIE BHIBOBI Brluncienue panra MaTpHIIbI C
noMouibio anroputma ['aycca.
Teopema o 6a3uCHOM MHHOpE.
1.3. Cuctemsbl JIMHEHHBIX
ypaBHeHH1. OCHOBHBIE IOHATHS
U onpeaeneHusl. MaTpuuHbIi
crioco6 pemenns. PopMyIbt
Kpamepa. Meton I'aycca.
COBMECTHOCTD CHCTEMBI
JIMHEHHBIX ajaredpanyecKux
ypaBHEHHH (Teopema
Kponekepa-Kanenmm).
IIK.4/A 33. 3HaTh 4.1. JluneiiHbIil oniepaTop. DK3aMeH, BOIIPOCH! 32-
CIOCOOHOCTH Ha COBpPEMEHHBIE Martpuna JUHeHHOTO 40

OCHOBE OTHCaHHA
HKOHOMHYECKHUX
MPOLIECCOB U
SIBJICHUH CTPOUTH
CTaH/IapTHbIC
TEOpeTHYECKNE 1
9KOHOMETPHUYECKHE
MOJIeNH,
aHAITU3UPOBATh U
COJIEPKATENBHO
MHTEPIPETHPOBATH
MOJy4YEeHHBIE
pe3yabpTaThl

METOJIbI pacyeTa u
aHaju3a ColuajIbHO-
SKOHOMHUYECKHUX
ToKa3aTejeH,
XapaKTepU3yFOIIIX
colLraabHbIC U
SKOHOMHYECKHE
MIPOLIECCHI U SIBJICHHUS

npeoOpaszoBanus. M3Menenue
MAaTpHULbl JUHEHHOIO
peoOpa3oBaHMs IPH 3aMEHE
6a3uca. CoOOCTBEHHBIC YHCIIa U
COOCTBEHHBIE BEKTOPBI
JIMHEIHOTO TpeoOpa3oBaHusl.
Martpuia JMHEHHOTO
npeoOpa3oBaHus B 6a3uce U3
COOCTBEHHBIX BEKTOPOB.
Omnepatop mpoCToil CTPYKTYPHI.
VYca0Bus IPOCTOM CTPYKTYPBI
omneparopa. 4.2 JInHeHHBIN
OTIepaTop B €BKIINAOBOM
MIPOCTPAHCTBE.
CamoconpsKeHHBII onepaTop.
ColicTBa COOCTBEHHBIX YNCET U
COOCTBEHHBIX BEKTOPOB
CaMOCOIIPSKEHHOT'O OTIepaTopa.
[TpuBeneHne MaTpuIbI
CaMOCOIIPSDKEHHOTO OTIepaTropa
K TMaroHaJbHOMY BHIy. 4.3
Ksagpatudnsie ¢hopMBL.
Martpuunas 3anuce. MIsmeHnenue
MaTpHIBI KBaAPATHIHOH (HOPMBI
TpH 3aMeHe Oasmca.
Knaccudukanms kBagpaTHIHBIX
¢dopm. IIpuBenenue
KBaZpaTU4IHOH GopMBbI K
KaHOHUYECKOMY BUY.
Kpurepunii CunsBectpa. 3akoH
uneprun. [Tpasmio Jlekapra. 4.4
IlpuBenennie ypaBHEeHHIT




KPUBBIX U IOBEPXHOCTEH
BTOPOTO MOPSIAKA K
KaHOHWYECKOMY BHIY Ha OCHOBE
TEOPHUH KBAJIPATUIHBIX POPM.

[K.7/A 32. 3HaTh 2.1. JIluneliHble onepanyuy Hax Ok3aMmeH, Bonpock 41-
CIIOCOOHOCTb, WHCTPYMEHTHI U BEKTOpaMH U UX CBOHcCTBa. 2.2. 48

UCTIONB3Ys METO/IbI aHANIN3a CkansipHO€, BEKTOPHOE U

OTEYECTBEHHBIE U HSKOHOMHUYECKOI CMEIIaHHOE NPOU3BEACHUS

3apyOeKHBIE nHpOpMAUH BekTopoB.  2.3. Paznoxenue

HCTOYHHUKH BEKTOpa 110 Oa3ucy.

uHpOpMAaINH,

coOupaTtp

HEOOXOIUMBIE

JaHHBIC,

aHANIM3UPOBATh UX U
TOTOBHTh
UH(POPMAIMOHHBIN
0030p u/mu
aHAJTUTHUYCCKUMN
OTYET

2. MeToauKa OleHKH 3TanoB (JOPpMUPOBAHNSI KOMIIETEHIIMI B paMKaX JHCHUILIHHBI.

[TpoMexyTouHas aTTecTaus Mo AUCHMUILIMHE TIPoBOAUTCSA B 1 cemecTpe - B (hopme dK3aMeHa, KOTOPBIN
HampaBlieH Ha oneHky chopmupoBanHoctu kommerenuuid OK.3, OIIK.1, OIIK.2, OIIK.3, IIK.4/AU,
IIK.7/AN.

Kpome Toro, chopmMupoBaHHOCTH KOMIETEHIIUN TIPOBEPSIETCS MPHU MPOBEACHUNA MEPOMPUITUNA TEKYIIEro
KOHTPOJISI, YKa3aHHBIX B TaOnuie pasnena 1.

B 1 cemectpe 00si3aTenbHBIM 3TAllOM TEKYIIEH aTTECTALUHU SBIIIETCS KOHTpoJIbHAs paboTa. TpeboBanus
BBITTOJIHEHUIO KOHTPOJIBHOW paboThl, COCTaB W MpaBWila OLEHKH C(HOPMYIHPOBAHbI B Macrnopre
KOHTPOJIbHOHN paboThI.

OO0u1ye npaBuiia BEICTABJICHUS OLIEHKU 10 AUCLUIUIMHE ONPEAEIAIOTCs O0alIbHO-PEUTHHTOBON CUCTEMOM,
IPUBEIEHHON B paboyeil mporpamMMe yueOHOM TUCIIUIITUHBI.

Ha ocHoBanuu mpuBeIEHHBIX Aaliee KPUTEPUEB MOXKHO CIIeNaTh OOIIUN BHIBOJ O CHOPMHPOBAHHOCTH
komrnerenmii OK.3, OIIK.1, OIIK.2, OIIK.3, [1K.4/AW, T1K.7/AH, 3a koTOpbIe OTBEYAET AUCIUILINHA,
Ha pPa3HbIX YPOBHSIX.

O0uas xapakTepucTUKA YPOBHEH 0CBOECHHSI KOMIIeTEHIHIA.

Hu:xe nmoporoBoro. YpoBeHb BBINOJHEHUS pabOT HE OTBEYaeT OOJBIIMHCTBY OCHOBHBIX TPeOOBAaHUH,
TEOPETHUYECKOE COJIEPKAHUE Kypca OCBOEHO YaCTHUYHO, ITPOOEIIbI MOTYT HOCUTH CYILIECTBEHHBIH XapakTep,
HEOOXOMMBbIE MMPAKTUYECKHUE HaBBIKU PAOOTHI C OCBOCHHBIM MaTepHaIoM c(hopMHUpPOBaHbI HE JOCTATOUYHO,
OOJIBIIMHCTBO TMPEAYCMOTPEHHBIX IMPOrpaMMoil OO0y4deHHs Y4eOHBIX 3a/JaHUMl HE BBIIOJIHEHBI WIIH
BBITTOJIHEHBI C CYIIECTBEHHBIMU OITUOKAMHU.

IloporoBplii. VYpoBeHb BBHINOIHEHUS pabOT oOTBeyaeT OOJIBUIMHCTBY OCHOBHBIX TpeOOBaHUH,
TEOPETHUYECKOE COJIEPKAHNE Kypca OCBOCHO YaCTHYHO, HO IPOOesbl He HOCAT CYIECTBEHHOI'0 XapakTepa,
HEOOXOMMBbIEe MPAKTUUECKHE HAaBBIKA PabOThI ¢ OCBOCHHBIM MaTe€pHUaloM B OCHOBHOM C(OPMHPOBAHBI,
OOJIBIIMHCTBO IPEyCMOTPEHHBIX MPOTrpaMMOil 0OyueHHs y4eOHBIX 3a/JaHUI BBIIOJIHEHO, HEKOTOpHIE
BUJIbI 33/1aHUH BBITIOJIHEHBI C OMIMOKAMH.

Ba3oBblii. YpoBeHb BBINOJIHEHUS pabOT OTBEYAET BCEM OCHOBHBIM TPEOOBAHUSM, TEOPETHUECKOE
coJiepKaHue Kypca OCBOCHO MOJHOCTBIO, 0€3 MpoOenoB, HEKOTOPbIE MPAKTHYECKWE HAaBBIKU PalbOTHI €
OCBOCHHBIM MaTepHajoM C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHbIE MPOrpaMMoil oOyueHus
yueOHbIe 3aJ]aHHs BBIIIOJHEHBI, KAYECTBO BBHIMOJIHEHUS HU OJHOTO M3 HUX HE OLIEHEHO MHUHUMAJIbHBIM



YHUCIIOM 0aJJIoB, HEKOTOPHIE U3 BBIMOJTHEHHBIX 33JaHHi, BO3MOXKHO, COJIEPkKAT OIMIHOKH.

IIponBuHYTHI. YPOBEHH BHIOIHEHUST paOOT OTBEYAET BCeM TPEOOBAHUSIM, TEOPETHUECKOE CO/ICPIKAHHE
Kypca OCBOEHO MOJHOCTBIO, 0€3 MpoOenoB, HE0OXO0AMMbIE TPAKTUYECKUE HAaBBIKU PabOTHI ¢ OCBOCHHBIM
MaTepuaioM CQOOPMHUPOBAHBI, BCE MPEIYCMOTPEHHBIE MPOrpaMMON OOy4eHHs YydeOHbIC 3amaHus
BBINIOJTHEHBI, KAYECTBO UX BBIOJIHEHHSI OLICHEHO YHCIIOM 0aJlIoB, OJM3KUM K MaKCUMAIbHOMY.



,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



