DenepasibHOe rocyIapcTBeHHOe GI0KeTHOE 00pa3oBaTeIbHOe YIPeKIeHHe BbICIIEro 00pa3oBanus
«POCCHHUCKAS AKATEMMSI HAPOJHOT'O XO35MCTBA U TOCYJAPCTBEHHOM CJIYKbBbI
IPU NPE3UJTEHTE POCCUUCKOU ®EJEPALIUN»

Cubupckuit uHCTUTYT yripaBienus — pumman PAHXul'C
®axkyapTET SKOHOMHUKU U (PUHAHCOB

Kadenpa nadpopmatukn u MaTeMaTuKu

YTBEPXJEHA
kadenpoii nHHOPMATUKH U MATEMATHKHU
[Ipotokon oT «24» utonst 2019 r. Ne 10

PABOYASI IPOTPAMMA
JUCHUATIIAHBI

AJITEBPA

b1.0.04
KpaTKOC HAaMMCHOBAHNC JUCHUIIIMHBI — HC YCTAHABJIMUBACTC:A

1o HanpasiieHuto noarotoku 38.03.01 Dxonomuka
HaIpaBJIeHHOCTh (MTPOPuIib): «ODUHAHCHI U KPEIUT
kBannukanus: bakanasp

dbopmbl O0yUEeHUS: OUHAsI, 3a0UHas

I'ox Habopa - 2020

HoBocubupck, 2019



ABTOpP—COCTABHUTE/Ib!
K. ¢-M.H., JOLIEHT, JoueHT Kadenpsl «PoHI0BbIE PEIHKYA U GUHAHCOBLIN HHKUHUPUHDY PAHXUI'C

Yepnora M.B.

(vuenas cmenens u(unu) yuenoe 3ganue, 00IACHOCMb (Haumenosanue Kagpeopw) (P.1.0.)

3aBenyrommii kadeapoi
nadopmarukn 1 mareMatukn CUY - dunmana PAHXul'C, kanammar GU3HKO-MaTeEMAaTHUYECKUX
HayK, norenT E.A. Panonesuu




COJIEP)KAHUE

1. IlepeyeHb MIAHUPYEMBIX pE3YJIbTaTOB OOYYEHHS IO JUCHUIUIMHE, COOTHECEHHBIX C

IUTAHUPYEMBIMU PE3YIbTATAMH OCBOCHUS IPOTPAMMBI ....vvvsriiieitiassisiesste s sies s ssns s sre s 4
2. O6beM u MecTo AUCHUILIUHBL B CTPYKTYPE OIT BO ..o 4
3. ConepKaHUE U CTPYKTYPA JUCLIATIIIITHBL «...vvveuvieeriasieesineeseessseessesssnesssesssseassesssneesnesssneessnsssneessnssnnis 4

4. Marepuaibl TEKYyIIEr0 KOHTPOJSl YCIIEBAeMOCTH OOydaromuxcsi U (DOHJ OLICHOYHBIX CPEICTB
MIPOMEKYTOUHOMN ATTECTAIIMH IO TUCIIUTIIIHHE .....vevveerseeesseesseeanseessseassesssneasseessssasseessseanesssneasesssnesnnes 7
5. Meroandeckue ykazaHusi 1Jisi 00y4arouuXCsi IO OCBOCHUIO TUCHHUILITHHB ......ecvuvveervreerireesieenns 23
6. YueOHast nurepaTypa U pecypchl HHPOPMAIIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHN cetu "MHTepHeT",

BKJIIO4asA IMCPCUCHDb y‘IC6HO'MCTOZ[I/ILIeCKOFO obecneyeHus JIs CaMOCTOSTCILHON pa6OTI>I

OOYYAFOTIIUXCS TIO JIHCIIATIIIIIHE . ... vesteeteeesseessseasseessseessesasseassesssseesseessseeseeanseesseesnseenseeanneesneeanneessnens 25
6.1. OCHOBHAS JIATEPATYPA «.vvvveeureeanreesseessreessesasseasseessseassesasneesseeasseaasesasneeameessneessesasneesneesneesnneaneenes 25
6.2. JIOTIONHUTEIBHAS JIATEPATYPA 1. reerreesreesnesasreesseessreessesasneesseessseessesasseesnesssneessesasneesnessneessessneens 25
6.3. Y4eOHO-METOINYECKOE 00ECTICUCHUE CAMOCTOSTEIBHOM PAOOTBL. .. vvveivvieiiieeiireesireesireesinnens 25
6.4. HOpMATHUBHBIE TIPABOBBIE JIOKYMEHTBL. +...vveuveesseessreasessuseesseeasseessesanseesssessseesssssnsesssnssnsesssnsensesns 25
T T 0 US0) (S5 i 1160 0100 PR TROTRPR 25
0.0. VIHBIC HCTOUHIMKIL. ......vveeiuteieiuteeessteeesstetesteaessteesssteeassteesasbeesasbeeeasbeeeasseeebbeeeabbeeaabbeesnbneeannreesnnneens 26

7. MaTCpI/IaJ'ILHO-TeXHI/IqCCKaSI 6838, HHq)OpMaI_II/IOHHBIe TCXHOJIOIUHU, ITPOIrPaMMHOC obecneueHue u

HH(DOPMAITHOHHBIE CITIPABOUHBIC CHCTEMBI .....uvvveisiveessseiesssrtessseessssesessseessssesssssesssssesssssesssssesssssessnssenns 26



1. Ilepeyensb NJIaHUPYEMBbIX Pe3y/IbTATOB 00y4eHHUSI 10 AUCUMILJIMHE, COOTHECEHHBIX €
IUIAHUPYEMBIMH Pe3yJIbTATAMH OCBOEHHUS MPOTrPaMMbI

1.1. Mucmumnuna b1.0.04 «AnreGpa» obOecrieunBaeT OBIAACHUE  CIECIYIOIIUMHU

KOMIIETEHIIUSIMU
Kon
Kox HaumenoBanue Tana HauMeHnoBaHue 3Tana ocBOCHUS
KOMIIETEeHIINH KOMIIETEeHIINH 0CBOCHHUS KOMIIeTeHIINH
KOMIIEeTEeHIINH

CrocobrocTs Cosmanne napagurMbl MBIIIUICHUS

HUCIOJIL30BaTh I1IKo OC II — s aMKafHauHOHanLHoﬁ
[IKo OCII-2 | anrebpanyecKkue METOIbI 2.1 P

SKOHOMMKH 0a3upyroIascs Ha
JUTSL pEIIEHUS PUKJIIATHBIX N
saxay MOJIETISIX JINHEWHON anreOpsl

1.2. B pe3ynbraTe OCBOGHUS TUCLMILIMHBI Y CTYIEHTOB JOJKHBI ObITh C(HOPMUPOBAHBI:
Hcnons3oBaHue TPYIOBBIX (DYHKIIUH 0053aTEIHHO TOIBKO IS TPO(ECCUOHATBHBIX KOMIIETCHITHIA,
YCTaHOBJIEHHBIX CAMOCTOSATEIBHO

2. O0beM U MecTO THCHHMILIMHBI B cTpyKType OIT BO
O0beM JMCHUIIIMHBI

Jucrumouaa b1.0.04 «AnreGpay» cocTaBiiseT 5 3a4eTHBIX eauHUIL, T.€. 180 akameMuueckux
4acoB.

Ha xonTakTHyI0 paboTy c npenojgaBaTesieM BbIIEICHO 66 4acoB, U3 HUX 32 yaca JEKIHUHA U
32 yaca NpPaKTUYECKMX 3aHATHM, 2 4Yaca BBIJIEIEHO HAa KOHCYJBTALMUIO IO MPOMEXYTOYHOH
aTTeCTalll{; Ha CaMOCTOATENbHYIO paboTy 00yJaromuxcs BblJiesieHo 78 4acoB Juisg OuHOU (/0.

Ha xoHTakTHYIO paboTy ¢ mperoaaBaresieM BBIJCICHO 26 4acoB, U3 HUX 8 4acoB JICKIUN U
16 4YacoB MNpaKkTUYECKUX 3aHSITUH, 2 4Yaca BBIJEICHO HAa KOHCYJIbTALlMIO MO MPOMEXYTOUHOMN
aTTeCTallu{; Ha CaMOCTOATENbHYIO paboTy o0yyaromuxcs BbiieneHo 145 yacoB ass 3a04HOH ¢/o.

MecTto aucunminnsl B ctpykrype OII BO

Huctunnuaa b1.0.04 «Anrebpa» uzydaercs Ha 1 kypce, Bl cemecTpe 15l CTy/IEHTOB OYHOM
¥ 3204HOM (/0.

Jucuuuimaa b1.0.04 «Anrebpa» peanusyercs mnocine usydeHus gucuumiavasl b1.0.03
«MaremaTH4eCKU aHATU3Y.
dopma NpOMEKYTOYHON aTTECTAllMU B COOTBETCTBUU C Y4EOHBIM IJIAHOM — 9K3aMEH B MMCbMEHHOM
dopme.

3. CopepkaHue U CTPYKTYPA AUCHMILIMHBI
Ounasn hopma odyuenusn



O0BbeM THCUMILIHHBI, Yac. ®opma
KonTakTHast padora rerymero
KOHTPOJIA
odyvyawouuxcs ¢ "
HaumeHnoBaHue TeM ycrneBaemMocTH
Ne n/m (pasnesion) NnpenofaBaTesiemM -
pasit Bcero 10 BUAM Y4eOHBIX CPC '
N NPOMEKYTOUHO
3aHATHI i
J JIP I3 KCP arrecTanMu™**
Tema 1. | MaTpulbl U ONpEACIUTEINH. 20 6 6 8 K,Kon
Tema 2. | Cucremsl f[I/IHCI/IHLIX 29 6 6 10 K,Kon
YpaBHEHHUH.
Tema 3. | BekTOpHI 1 oniepaniny HaJ 14 5 2 10 K,Kon
HUMH.
Tena 4. DJeMEeHTHI aHATUTHYECKON 29 6 6 10 K,Kon
TEOMETPHH.
Tema 5. | JluneitHble mpocTpaHCTRA. 18 4 4 10 K,Kon
Tema 6. | EBKIHIOBBI IPOCTPAHCTBA. 14 2 2 10 K,Kon
Tema 7. | JluneitHple omepaTopsl. 18 4 4 10 K,Kon
Tema 8. | KBagparuunsie hopmbl. 14 2 2 10 K,Kon
Koncynbranum Ha IpoMeKyTOUHYIO 2
aTTECTALUIO
[IpomexxyTouHas arrecTarnus 36 36 Ox3
Bcero nmo kypcy: 180 32 32 36 78
3aounan popma odyuenusn
O0beM TMCHUILIMHBI, Yac. dopma
KonrakTHas padora TeKyLIero
o0y4Jaromuxcs ¢ KOHTPOJIs
H npenogaBaTeaemM ycneBaeMocT
alMeHOBaHHe TeM . x
Ne n/mm 10 BUAAM YUeOHBbIX 3aHATHIA n**,
(pa3nenoB) Bcero CpPC
NPOMEKYTOH
J |JP |m3 |KcCp mom
aTTecTaluu
*%*
Tema 1. Marpuiibl ¥ OIIPEAEIIUTEIIH. 29 2 2 18 K,Kon
Tema 2. CucTeMBl TUHEHUHBIX K,Kon
. 29 2 2 18
YpaBHEHHUH.
Tema 3. BexTops! u onepanuu Hajg K,Kon
HUMH.
DJIEMEHThI aHAIMTHYSCKOM 2 18 K,Kon
Tema 5. JluneiiHbple MPOCTPaHCTBA. 21 i} 2 19 K,Kon




O0beM TMCHUILIMHBI, Yac. dopma
KonrakTHasi paGoTa TeKyIero
o0yuaromuxcs ¢ KOHTPOJIA
HanmMeHoBAHNE TeM npenoaaBaresieM ycreBaeMocT
Ne n/m M0 BUJIAM Y4eOHBIX 3aHATHIl ur*,
(pa3nesioB) Bcero CPC
MPOMEKYTOY
J |Jap |03 | Kcp mowt-
aTTecTanun
*%*
Tema 6. EBKIHIOBBI IPOCTPAHCTBRA. 20 ) 2 18 K,Kon
Tema 7. JIuHeHbIE OnepaTOphl. 20 } 2 18 K,Kon
Tema 8. KBanparuunsie ¢hopMBbl. 20 } 2 18 K,Kon
KoHcynpTanuu Ha NpOMEKYTOYHYIO 5
aTTeCTalUI0
[TpomexyTouHas aTTecTaIis 9 9 Ok3
Bcero nmo kypcy: 180 8 16 9 145

** _hopmbl mexyugeco konmpoas ycnesaemocmu: konmpoavnas paboma (K), konnoxeuym (Kon).
**K - hopmbl npomencymouHou ammecmayuu.; dK3ameH (IK3).

Conep:xaHue TMCUUILTHHBI

Tema 1. MaTpuubl U onpeaeTuTe/H.

OcHOBHbBIE CBEJIEHMS O MaTpulaXx. YMHOXKEHUE Marpulbl Ha uyucio. CloxeHue Hu
YMHOXEHME  MaTpull. Bos3BegeHwe MaTpuubl B LEIYH  [OJIOKHUTEIBHYIO  CTEIEHbD.
TpancnionupoBanue matpull. BBenenue onpenenurens. CpolicTBa omnpenenuresncil. Beruucienne
onpeaenuteneid. CymiecTBoBaHUE 0OpAaTHON MaTpUIlbl U €€ BbIYKMCIEHUE. PaHT MaTpULIbI.

Tema 2. CucreMbl JMHEHHBIX YPaBHEHUIA.

OOm1re MOHATHS CUCTEM JIMHEMHBIX ypaBHeHHMH. HaxokiaeHune eJMHCTBEHHOIO pelieHHs
CHUCTEM JIMHEHHbIX ypaBHeHUH. OOIMmMH MOAXOJ K pEIIeHUI0 CUCTEM YpaBHEHMH. YcloBHE
pa3peMOCTH CUCTEMbI JIMHEHHBIX ypaBHEHUH. OJHOPOJHBIE CHUCTEMbI JUHEHHBIX ypaBHEHUM.
Mogens JIeoHTheBa MHOIOOTPACIIEBOM SKOHOMHUKH.

Tema 3. BekTOpbI H ONepanyy HaJl HUMHU.

JIBymepHOe, TpPEXMEPHOE, MHOTOMEPHOE IIPOCTPAHCTBO. JIMHEWHBIE oOmepanuu Hax
BekTopaMmu. KosmmHeapHble M KOMIUIaHapHblE BeKTOphl. CKallsipHOE Npou3BeleHue. BexTopHoe
IIPOU3BENICHUE.

Tema 4. J1eMeHTHI AHAJIUTHYECKON T€OMETPHH.

IIpsiMBblE TMHUU HA IUIOCKOCTH. Y paBHEHUE INIOCKOCTH U MPSIMOM B MPOCTpAaHCTBE. JIMHUYU 1
IIOBEPXHOCTU BTOPOTO MOPSIKA.

Tema 5. JInneiinble npocTpaHcTBA.




[ToHsiTHE JWMHEWHOrO BEKTOPHOrO MPOCTpPAHCTBA. BekTop B N-MEPHOM MPOCTPAHCTBE.
JluHeitHasi 3aBHCHMMOCTh U HE3aBUCUMOCTH BEKTOpOB. Pa3MepHOCT, © 0a3uc BEKTOPHOTO
npoctpancTsa. [lepexon k HoBoMy Oasucy. JInHeitHbIe TOIITPOCTPAHCTBA.

Tema 6. EBKJINI0BBI IPOCTPAHCTBA.

EBknmunoBo mnpoctpanctBo. CBoHcCTBa JIinuHBI  BeKTOpa. OpTOroHaNbHBIE BEKTOPBI.
OpToHOpMUpOBaHHAasi CUCTEMA BEKTOPOB. OpTOroHaIM3aIHSI.

Tema 7. JInneiiHble oniepaTopsbl.

JluneiiHble omepaTopbl M HX CBOWCTBAa. Marpuia omepaTopa B pa3IMYHBIX Oa3ucax.
CoOcTBeHHbIE BEKTOPbl U COOCTBEHHBIE 3HAa4YeHHs JUHEHHOro omepatopa. CUMMETpUYHBIN
omepatop. JIuneitHsie MoieH OOMEHA.

Tema 8. KBaaparuunsie popmbl.

[TonstTue xBagpatuyHoW (opmbl. CBs3b MeXAy KBaJpaTHUHOW (GOpMOM M JIMHEHHBIM
onepatopoM. IIpuBeneHue kBaapaTHUHON GOpMBI K KaHOHMYECKOMY Buay. IlomoxutensHo-

onpeaenénubie (HOPMBI, OTpHIIATEIbHO-onpeaAenéHHbIe (hopmbl. Kpurepuii CuiibBecTpa.

4. MaTtepuaJjbl TeKyllero KOHTPOJIsl ycneBaeMocTH o0ydaomuxcsi 1 GoH/I OLEHOYHbIX

Cpe/ICTB MPOMEKYTOUYHOMH aTTeCTALMY MO TUCIUITIUHE

4.1. Tekymuii KOHTPOJIb YCIIEBAeMOCTH

4.1.1. ®opMBbI TeKylIero KOHTPOJIS yCIIeBAeMOCTH

MeTtoabl TeKyLIero KOHTPOJIst

Tewa (pasner) yCIeBaeMOCTH

KonrponbHas padota Nel
Tema 1.Matputisl u OIpeICTUTEINN.
KommoxBuym Nel

Tewma 2.CucTeMbl TNHEHHBIX YPaBHEHUIA. KontponbHas pabora Ne2

Konmoksuym Ne2

Tema 3.BekTopsl U onepauuu HajJ HUMH. KonrtponbHas padora Ne3

Kommoxsuym Ne3

Tema 4.21eMeHTBI aHAIUTUYECKON T€OMETPHH. KonrtponbHas padora Ne3
KonmoxkerymNe3
Tema 5.JIuHeitHBIE MPOCTpPaHCTBA. Kontponbnas pabora No4

Kommoxsuym Ned

Tewma 6.EBKIHIOBBI MPOCTPaHCTBA. Kontponbnas pabora No4

Kommoxsuym Ned

Tema 7.JIuneitHbIE OMEPATOPHI. Kontponbnas pabora No4




KomnokBuym Ned

Tema 8.KBaapaTuunsie hopMEI. KonTponbHas pabora Ne4

KomnoxkBuym Ned

4.1.2. MaTtepuaJjbl TEKYLIEr0 KOHTPOJIsl YCIIEBAeMOCTH

THIIOBBIE OIIEHOYHBIE MATePHAJIbI 0 TeMe 1 «MaTpHlibl M onpeaeanTe/In

BapunanTsl 3a1aHuii KOHTPOJIbHOH padoThl Nel

5 6

6 3 -1 2

1. Hatitn npoussenenue matpuny A-B,ecim A=| 7 -4 ’B:(S 4 0 J.
-2 0

2. HOJ'IBBYSICB CBOMCTBaMH OHpe,Z[eJII/ITCJICﬁ u TeopeMoﬁ Jlannaca BRIYMCIUTH OIIPCACIINTCIIb

1 2 3 -4
Matpuiel A= 2 -3 17 10
3 5 -8 0
1 4 5 3
1 4 1
3. Haiitu panr matpunpsl B = L-2 12 .
3 1 -21
0 4 1 O
-2 3 5
4.Haiitu maTpuity, oOpaTHyto s matpunsl A=| 7 -1 4
9 -8 -6

Bonpocs! k kosu10kBHYMY Nel
1. OmnpeneneHne wmartpuibl. OJIEMEHTHl MATpPHUIBl. 3HAYEHHE MHAEKCOB DIJIEMEHTOB.
Pa3mepHOCTH MaTpHIIbI.
2. Marpuna — ctpoka. Matpuna — cronben. OHO3IEMEHTHAs] MaTpHUIIa.
. KBanparnast marpuna. ['maBHas auaronans. [loGounas nuaroHass.
. InaronaneHas matpuua. Enuananas matpuna. Hyns — MaTpuna.

. PaBHBIE MaTpulbl. TpaHCHOHI/IpOBaHHaH MaTrpuna. CI/IMMeTpI/I‘ICCKaH MaTtpuna.

3
4
5
6. Cymma marpun. PazHocTs MaTpuil. Y caoBUeE CyIIECTBOBAHNS CYMMBI M PA3HOCTH MaTpHIL.
7. CBOMCTBA ONEPALMH CIIOKEHHUS MATPHLI.

8. IlponsBenenue marpuiipl Ha ynciao. CBOMCTBA ollepaliii YMHOXEHHUS MaTPULIbI HAa YHCIIO.
9. IIponsBeneHne MaTpull. Y CJIOBUE CYIIECTBOBAHUS IPOU3BEIEHUS MaTPULL.

10. Bo3BeaeHue MaTpuilbl B CTENEHb.



11. Tlonstue omnpenenutenss u obOo3HaueHHWs. OmnpeneauTenh IMEPBOTO  MOPSAKA.
Onpenenurens BTOPOro Mopsiika.

12. Onpenenurens TpeThero nopsiaka (hopmyna). [lpaBuino TpeyroabHUKOB.

13. MuHop. Anrebpanyeckoe J0MOTHEHHUE.

14. Teopema Jlamnaca. Buna onpenenurens, 11 KOTOPOTo BbIYKCIEHUs 110 Teopeme Jlariaca
YIPOILAIOTCS.

15. CgoiicTBa onpenenurtesneit (CeMb CBOMCTB).

16. HeBoipoxnennas matpuia. O6paTHas Marpuiia. COOTHOIICHHE, KOTOPOE BBITOITHAETCS
JUTsL 0OOpaTHOM MaTpPHUIIBL.

17. Haxoxxienue o0paTHOM MaTPUIIBI C TIOMOIIBIO MPUCOCTUHEHHOM.

18. DnemenTapHbie MpeoOpa3zoBaHUsl CTPOK MATPHULIBL. DKBUBAJICHTHBIE MAaTPHIIBI.

19. HaxoxaeHne oOpaTHOM MaTPHIIbI C IIOMOIIBIO AJIEMEHTAPHBIX MpeoOpa3oBaHUiA.

20. Munop k-ro nopsiaka. OnpeneneHue paHra MaTpUIIbl (4epe3 MUHOPBI).

21. CpoiicTBa paHra MaTpuiibl. ba3ucHbIil MUHOD.

22. AITOPUTM BBIYHCIICHUS paHTa MaTPUIIbl METOJ0OM OKAMMIICHHUS] MUHOPOB.

23. Teopema 00 seMeHTapHBIX Mpeodpa3zoBaHusax MaTpulibl. CTyneHvaras Matpuna. Panr.

24. AnropuTM BBIYUCIICHUS PaHTa MaTPUIIbI C TOMOIIIBIO JIEMEHTAPHBIX TPE0Opa30BaHU.

THNOBLIE OlIEHOUYHbIE MATEPHAJIBI 110 T€ME 2 «CucTeMbl JIMHEAHBIX YPABHEHMIL.»

Bapunanr 3a1annii KOHTPO/IBLHON pa6oThl Ne2
1. Pemmth cucremy JIHMHEHHBIX ypaBHEHUH METOJOM OOpaTHOW MAaTpHILbl, BBIIOJHHUTH
X1 +2X9 =Xz =1
NPOBEPKY MPABUIBHOCTU PEIICHUS: ¢ 3X1 +4Xo —2X3 =1.
SX + X3 =-1
2. Pemmmth cucteMy JIMHENHHBIX ypaBHeHUH 1o ¢opmynam Kpamepa, BBINOIHUTH MPOBEPKY
5X1+2X2 + X3 =3
IPaBWIBHOCTH pemIeHUs: §3Xq +3Xy —2X3 =1.
5X1+X2 — X3 =-2
3. Metonom ["aycca HaifTu 0011iee pelIeHne U OJJHO YACTHOE PEIICHUE CUCTEMbI JIMHEHHBIX
YpPaBHEHUH, BBIIOJHUTh MPOBEPKY MPAaBWIBHOCTH  MOJYYEHHOTO YaCTHOTO  PEIEHUS:
X| + Xp +3X3 —2X4 =4
2%X1 +2Xy +4X3 —X4 =6
3% +3Xp +5X3 —2X4 =6
Bonpocs! k ko/10KBIYMY Ne2

1. JIuneiinoe ypaBHeHue. [IoHATHE crCTEMBI M JIMHENHBIX YPABHEHUM C N HEU3BECTHBIMH.



2. Pemenune cucreMbl JIMHEWHBIX ypaBHEHHH. COBMECTHBIE M HECOBMECTHBIE CHCTEMBI
JIMHEUHBIX YPAaBHEHUMN.

3. OmnpepeneHHble U HEOMPEIEICHHBIE CUCTEMBI JIMHEHHBIX ypaBHeHHM. YacTHOe u ol1iee
peLieHue.

4. PaBHOCWJIBHBIE CHCTEMBI JTUHEHHBIX YpaBHEHUN. DJIeMEHTapHBIC MPE0Opa30BaHUs CUCTEM
JIMHEHHBIX YpaBHEHUH. TpUBHaNIbHbIE U IPOTUBOPECYUBBIC YPABHECHHUS.

5. CucreMsl n JINHEHHBIX YPaBHEHUH € N HEU3BECTHBIMHU.

6. MaTpu4HbIii CI1I0cO0 PEIICHHS CUCTEM N IUHEHHBIX YPaBHEHUH C N HEM3BECTHBIMHU.

7. I'maBHBIA U BCHIOMOTaTeNbHBIE omnpenenutenn cuctembl. [IpaBuno Kpamepa pemienus
CHCTEM N JINHENHBIX YPABHEHU C N HEU3BECTHBIMMU.

8. OcoOble citydau Mpu pelIeHuy CUCTeM JIMHEHHBIX ypaBHeHHI 1o (hopmyrnam Kpamepa.

9. Ilonsatue cucreM M JIMHEWHBIX YpaBHEHUU ¢ N HEM3BECTHBIMH.

10. Teopema Kponekepa-Kanemniu.

11. Anroputm metona ["aycca.

12. TlpencramieHue Tmpolecca MPOU3BOJCTBA 3a ONPEACIICHHBIM Mepuoy (Tabnwma ¢
MOSICHEHUEM).

13. CooTHomenus 6ananca. HaTypaibHbIil 1 CTOUMOCTHBIN MeXOTpacieBble OanaHChI.

14. T'unoresa nuneitnoct JlentreBa. Koaduument npsimpix 3aTpar.

15. Bektop BanoBoro Bbinycka. BekTrop koHeyHoro mnotpebieHus. Martpuia HpsMbIX
3arpar.

16. YpaBHeHuUe TUHEHHOTO MEXOTpaciIeBoro danaHca.

17. Marpuna nonssix 3arpat. [IponykTuBHas maTpuna.

18. Kpurepun npoaykTUBHOCTU. YucTas mpoayKIus.

TunoBbie OIICHOYHbBIC MAaTCPHUAJIbI 110 TEME 3 «BeKTOpHI U onepanyvu HAJX HUMM.)

Bapnanr 3anannii KOHTPO/IBbHOM padoThl Ne3

- -
1. BoisicHuTb, sBmsrores i Bektopsr a(3,6) u b (~1,2) xommmzeaprsmMi,
- - - -
a-b

,ecmn |a|=4, |b|=8, ¢p=135".

2. HaiiTu ckansipHoe npousBeieHNE

- > - -
3. Haiitu ckansipHOe npousBeeHne a- b u yrom mMexay BeKkTopamu a(1,2,3) ub

(-101).

> o >
4. Haiitn 3HaueHune KodduiienTa K, mpu KOTOpOM BeKTOpel a =2Pp—0 u

- 5> > - -
b =5 p+k q oproronamsHbl, eciii BEKTOPI P U (| HE KOJUTHHEAPHBIE.
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-> > -
5. Haiftu BekTOpHOE Mpou3BeleHHEe ax b W CHHYC yria MeXIy BEeKTOpaMu a(— 2,1,4) u

%

b(3,0,-1).
- - -
6. Haiitu muromaap mapaiuiejorpaMma, MIOCTPOEHHOIO Ha BEKTopax a =3pP—0 u
- - = - >

b=2p+6Q,rae P u ( - BEKTOPbI JUIMHBI 2, YTOJI MEKTY KOTOPBIMU paBeH 60°.

- - -
7. JlaHBI BEKTOPBI a(3,2,2), b(4,—1,5) u C(O,—7,5). Haiitn cmenraHHoe Npou3BeeHUE

- - -
12. IIpu kakoM 3Ha4E€HUH A BEKTOPHI a(O,/I,Z), b (1,2/1,0) uC (3,4,1) KOMILIaHapHBIE.

Bonpocs k kou1okBymMmy Ne3

1.JIuneiinble onepanuy HaJl BEKTOPaMH.

2. KomumnHeapHbIe ¥ KOMIUTAHAPHBIE BEKTOPHI.
3.CkanspHoe Mpou3BeICHHUE.

4.BekTopHOE IPOU3BECHHUE.

THNOBLIE OlIEHOUYHbIE MATEPHAJIBI 110 TeME 4 «DeMeHThI AHAJUTHYECKO reOMETpPHH.»

Bapunanr 3anannii KOHTPO/ILHON padoThl Ne3

1. Jau mnapamtenorpamm ABCD, Tpu BepuIMHBI KOTOPOrO 3aJaHbI A(— 2,—1,5),
B= (— 3,1,3), C(5,4,—2). HaiiTi 4yeTBepTYIO BEpIIMHY M OCTPBIH yroy napajuieiorpaMma.

2. Haiitu nnuny BbicoTel AD B TpeyrojipHHKE ¢ BEpIIMHAMHU A(3,5), B(2,—4), C(— 2,1) u
HaMKCcaTh YpaBHEHHUE MEPIIEHANKYIIIpa, OMyIIeHHoro u3 Touku C na npsamyro AB .

3. Haiftu yrom Mexay mIOCKOCThIO 3X—6Y+8y—9=0u npsMoi, npoxonsdiiend yepes
Ha4yalo KOOPJMHAT M TOYKY |\/|(2,—3,5). BBIYMCIUTE PACCTOSIHUE MEKAY ITOU IUIOCKOCTHIO H
TOYKOM.

4. Hamucath ypaBHEHHE MEPICHIUKYISAPA, OMYIIEHHOTO M3 TOYKU |V|(3,—4,2) Ha MPAMYIO

X+2 y-5 z+4

3 -2 -6
2 2_g X ¥°
5. TlocTpouTb KpUBBIC 1O 3aiaHHBIM ypaBHeHmsM: (X —1)° +(X+2)° =9, ?_'-T =1,
2 2
LY
16 9

Bonpocs! k ko10kBUYMY Ne3
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1. IIpocreiimme 3amaun aHATUTHYECKOW T€OMETpUU (PACCTOSTHUE MEXAY ABYMS TOYKAMH;

iomanab

2.

— O o0 N O wn A~ W

yYpaBHEHU

TPEYrOJIbHHUKA; ACJIEHUE OTPE3Ka B JAHHOM OTHOILIEHUN ).

YpaBHEHHE MIPSAMOI C YTIIOBBIM KO3 DHUIIMEHTOM.

. YpaBHeHHE NPSAMOK 33JJaHHON TOYKOW U YIIIOBBIM KO3(PPUIIUESHTOM.
. YpaBHeHUE NPSIMOI 3aJITaHHOM ABYMSI TOUKAMH.

. Obmiee ypaBHEHHE IPSIMOA.

. YpaBHEHHUE NPSIMOM B OTPE3KAX.

. BzaumHoe pacrnonoxeHnue JByX IpsIMbIX 3a/IaHHBIX B 00IIEM BHJIE.

. Yrom Mexay npsMbIMU.

. YcoBus napaJiieIbHOCTH U NMEPIEHIUKYIISIPHOCTH.

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

PaccrosiHue OT TOYKH 0 NPSAMOM.

YpaBHEHME IJIOCKOCTH 33JJaHHON TOYKOM U BEKTOPOM HOPMAJIH.
OO11ee ypaBHEHHE TIIOCKOCTH.

YpaBHEHHE IIJIOCKOCTH B OTPE3KAX.

B3anMHOe pacnosnokeHue 1ByX INIOCKOCTEH.

OOu1ee ypaBHEHHE NPSMOM B IPOCTPAHCTBE.

Kanonunveckue ypaBHEHMsI IPSMOM.

[Tapamerpudeckue ypaBHEHUS IPSIMOM.

B3aumHoe pacronoxeHue JByX IpsIMbIX B IPOCTPAHCTBE.

Bzaumnuoe PacCIIOJIOKCHHUC HpHMOﬁ H IIJIOCKOCTH.

€; rpauK; SKCLEHTPUCUTET JUIMIICA).

OKPY)KHOCTB, OJIIIMIIC (onpeneneHI/Ie; OCHOBHBIC O603H8.‘-ICHI/IH;

KaHOHHYCCKOC

21. I'unepbomna (onpezaeneHue; OCHOBHbIE 0003HAYEHMSI; KAHOHUUYECKOE YpaBHEHHE; IpauK;

COIIPSZKECHHAA I‘I/IHep6OJ'Ia; OKCHOCHTPUCUTET FI/IHep6OHBI).

22. Ilapabona (ompeaeneHne; OCHOBHbIE 0003HAUEHUS; KAHOHHMUECKOE YpaBHEHUE; TpaduK).

TunoBbie OIICHOYHbBIC MAaTCPHUAJIbI 110 TEME 5 «JIuneitnble IIPOCTPAHCTBA.>»

Bapnant 3agannii KOHTPOJILHOI padoThl Ned

1. B HekoTopoM 6a3uce AaHbl BEKTOpa 81 = (1,2,1), ay = (2,1,1), ag = (—].,—2,1). Haiitu Bce

3HaueHHsi M, IPH KOTOPHIX BEKTOp D = (2,3, m) JIMHENHO BhIpaXkaeTcs 4epe3 BEKTOpsI ap,ap,as3.

2. BBIACHUTB ABJISIETCA JIA CUCTEM BEKTOPOB JIMHEMHO 3aBUCHUMOII:

Q

=(-171-2), ay =(23,21), a3 = (4.4,4,-3), a4 =(16,-11).

3. BBIACHUTBH paHT M yKa3aTh KaKoW-HUOY (b 6a31C CHCTEMbI BEKTOPOB:

1)

a =(121), ap =(213), a3 =(150), a4 =(2-2,4);

2)  =(114,2), ay =(1,-1-2,4), a3 =(0,2,6,-2), a5 =(-3,3,3-12), a5 = (-1,0,-4,-3).
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4. BoIssCHUTD, 00pa3yroT M 6asuc TPEXMEPHOrO MPOCTPAHCTBA R3 BEKTOPBI 8] = (1,1,11),
a, =(101), a3 =(212).
5. Haiitu ¢QyHIaMEeHTANbHYIO CHCTEMY pEIICHHH OJHOPOJHON CHCTEMBbI JHHEHHBIX
3X1 — X9 +3X3 +2X4 +5X5 =0
. 5X1—3X2 +2X3 +3X4 +5X5 =0
YpaBHEHUH: .
X1 —3Xp —5X3 -7x5=0
X1 —5Xo + X3 +4X4 + X5 =0

6. B 6asuce B = {el, €9, 63} 3aj[aH BEKTOp X = (4,0,—12). Haiiti KOOpAMHATBI ATOTO BEKTOPA
B Gasnce B' = {e],e5,65}, re €] =e; +2e, +e3, €5 =2e; +3e, +4e3, e5 =3e; +4e, +3e;.

2 —

7. Mana marpuma T =(3 . Jnepexoga or Gasuca B={ej,65} k Gasucy B'={e],eh}.

Haiitu koopiMHATHI BEKTOPOB €1,€89 B Gazuce B’

1 2 -1
8. Jana wmarpuma T =|3 1 O |mepexoma ot 0Oa3uca B:{el,ez,eg,} K Oa3ucy
2 0 1

B'={ef,e5,€5}. Haiitn koopauHaThl Bektopa €5 B Gasuce B.

Bonpocs k koL1okBuymy Ned

. Onpenenenye TMHEMHOrO IPOCTPAaHCTBA. AKCMOMBI JINHEHHOTO MPOCTPaHCTBA.

. N-MepHbIN apudmernyeckuii Bekrop. Cymma, npousBeeHre apupMETHIECKUX BEKTOPOB.
. N-MepHoe apu(MeTHUECKOe BEKTOPHOE MPOCTPAHCTBO.

. Cucrema, noacucTema u JIMHEHass KOMOWHAIMA BEKTOPOB.

. JInHelHO 3aBUCHMBIE U JTMHENHO HE3aBUCHMBIE CUCTEMBI BEKTOPOB.

. ba3uc u paHr cucremsbl BEKTOPOB.

. bazuc n pPa3MEPHOCTDb JINHENHOTO MMPpOCTPAHCTBA.

0 9 O U A oW N =

. CucteMbl TMHEWHBIX OAHOPOAHBIX YpaBHEHUH. TpuBHaNbHOE peLICHHE.

9. CymecTBoBaHME paA3JIMYHOTO YHWCIA PEHICHUH OJHOPOJHOW CHCTEMBl JIMHEHHBIX
YpaBHEHUM.

10. dyHnamMeHTalIbHAS CUCTEMA PELeHUH (TIOHATHE, IBE TEOPEMBI).

11. Anroputm noctpoeHus pyHIaMEHTaIbHON CUCTEMBI peIlIeHUH.

12. CBs3p MeXIy OIHOPOJHBIMH W COOTBETCTBYIOIIUMH HEOJHOPOIHBIMH CHCTEMaMH
JIMHENHBIX YPABHEHUM.

13. TIpeoOpa3zoBaHue KOOpAMHAT BEKTOpa MpH Iepexoje oT Oaszuca K Oasucy. Marpuma

nepexonaa.

13



THnoBbLIe OIIEHOYHBIE MATEPHAJIBI ITO TeMe 6 « EBKJIHI0BLI NPOCTPAHCTBA)

Bapunant 3anaHmnii KOHTPOJIBHON padoTel Ned

1. HopmupoBaThe BEKTOp X, 3aJJaHHBI B OPTOHOPMUPOBAHHOM 0a3HMCe COOTBETCTBYIOLIETO

eBKJIMIOBA MPOCTpaHCTBA: X =4€) —289 + 263 —€4.

2. Ompenenuts  yroim  MEXAYy  BEKTOpaMH X = J7 e + \/gez + \/563 +€4 u
y =7 e + \/gez + €3 — €y, 33]aHHBIMU B OPTOHOPMUPOBAHHOM 0aswuce.

3. [IpoBepuTh, YTO BEKTOPHI X = (3,1,2) uy =(—l,1,1) OpPTOTOHAJIbHBI, U JONOJHHUTh UX 10

OpPTOTOHAIBHOTO 0a3uca MPOCTPaHCTBA ES,
Bonpocsl k koutokBUIyMYy Ned
1. CkansipHoe Npou3BEACHUE BEKTOPOB.
2. EBKIHMIOBO IPOCTPAHCTBO. N-MEPHOE apu(PMETHUECKOE EBKIIMIOBO IPOCTPAHCTBO.
3. JIniHa BEKTOpa U €€ CBOICTBA.
4. Yron MexXay BEKTOPaMH.
5. OpToroHajibHble BEKTOPBI U UX CBOICTBA.
6. OproroHanbHblil 6a3uc. OpTOHOPMUPOBAHHBIN Oa3ucC.
7. IIpouiecc OPTOrOHAIM3ALMY.

THunoBbIe OLIEHOUYHbIE MATEPHAJIbI 110 TEME 7 «JInHeliHble orneparopsbl.»

Bapuanr 3agannii KOHTPoJILHOI padoThl Ned

1. BbIICHHTB, SBIAETCS JIK  OIEPATOP (D(Z) JMHEHHBIM,  €CIIH  BEKTOP
2=(21,25,23):9(2) = (22 - 223,21 + 22, 21)..

2. JluneiiHblit onepatop ¢ 3axaH marpuiei A, . Haiitn xoopauHaTel BekTOpa Y = go(X) B

-1 0 2
3TOM Xe 0azuce: Aq, =12 1 1| x= (2,4,—1).
3 0 -1

3. B mpoctpanctBe L jelicTByeT IJMHEWHBIH omeparop ¢, 3aJaHHBI B 0a3uce

1 -1 1
B= {91,82,83} MaTpUIIeH A(p =2 1 —1|. Haiitu koopauHATBL: 00pa3a BeKTopa X = (1,4,1)8;
3 -1 1

npooOpasa BekTopa Y = (1,2,3)B .

4. Haiitn matpuny A, nuHeiHHOTO omepatopa ¢ B Gasnuce B':{ei,e’z}, 3aJ[JAaHHOTO

2 4
3 3], 81 =—2e; +€y, €5 =2¢; —3ey.

MaTpuien Ag, B Oazuce B = {el,ez}: A¢ :(
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5.

6azuce B

MAaTPHUILIBI

6.

3 5

, 4 OIepaTo B
4 3J paTop ¥

ITycts oneparop ¢ B Gasuce B = {el, ez} UMEET MaTpULly Ag/, = (

4 6

"={ef,€5}, rue €] =—7e; +5ey, €5 =8¢ +6€y mmeer marpuiy Ay, = (6 9). Haiitu

OIIepaTopoB @+ u @-y B Oasuce B’ = {ei,e’z}.
HaiiTu coOCTBEHHBIE 3HA4YeHUS M COOCTBEHHBIE BEKTOPHI OIEPAaTOpa (), 3aJaHHOIO

0 -11

MaTpuIen A§0 =-1 0

1 1 0

Bonpocs! k koutokBUyMy Ned

0 N N kW N =

e

. Onieparop, oOpa3, mpoodpas.

. JIuneinHspIi oneparop.

. Matpuua nuHeiHOro oneparopa.

. CBa13p Mex 1y 00pa3oM u mpooOpazom.

. CBsi3b MEX1y MaTpHIIaMU JIMHEHHOTO OllepaTopa B pa3iuyHbIX Oa3ucax.
. PaBHbIE oniepaTopsl. JlelicTBUS HalL OllepaTopaMu.

. CoOcTBEeHHBIN BEKTOp U COOCTBEHHOE 3HaYCHHE JIMHEHHOT O orepaTopa.

. CBoiicTBa COOCTBEHHBIX BCKTOPOB U COOCTBEHHBIX 3HAYEHHH JTUHEHHOIO o1eparopa.

XapakTepUCTUYECKUI MHOIOWIEH M XapaKTEPUCTHYECKOE YPAaBHEHHE JIMHEHHOIO

orepaTopa.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21

22.

AJTOpUTM HaXOX/IE€HUS COOCTBEHHBIX BEKTOPOB U COOCTBEHHBIX 3HAUECHUH.
Crnektp nuHelHOro oneparopa. OnepaTop ¢ MPOCTHIM CIIEKTPOM.
Onpenenenue KBaapaTHUHON popMbl. MaTpulia KBaApaTUYHON (GOPMBI.
Jluneitnoe mpeoOpa3oBaHUE IEPEMEHHBIX.

DOKBUBAJICHTHBIC KBAIPATUYHBIE (JOPMBI.

Kanonunueckuii Buj| KBaipaTUIHON GOpMBI.

Meron Jlarpanxa.

MeTo 1 OpTOTrOHANIBHBIX IPE0Opa30BaHUM.

3aKOH MHEPIMH KBaJAPATHUHBIX (HOPM.

Knaccudukanus kBapaTHuHbIX GOPM.

Kpurepunii CunbBectpa.

. [Ipocras monens ooOmMeHna. Marpuma oOMeHa.

Monenb MexXIyHapOoIHOU TOProBiar. CTPYKTypHasi MaTpuIla TOPrOBIIH.

THIOBBIE OLIEHOYHbIE MATEPHAJIBI IO TEME 8 «KBagpaTuunble (I)OI)MLI»

15



BapuaHT 3a1aHuii KOHTPOJILHOI padoThl Ned

1. IlpuBectn KBajgpaTuuHyoo (Hopmy f (X1, Xp, Xg) = —16X; Xy +8X X3 —8XpX3 K
KaHOHMYECKOMY BUy MeTOJI0M Jlarpanxa.

2. IlpuBectm KBagpaTH4HyIO (QOpMY f(xl, X2, X3) = 2X12 + X% —4X1Xo —4XoX3 K
KaHOHMYECKOMY BHUJly OPTOTOHAJIbHBIM IIPe0Opa30BaHUEM.

3. Mccnenosars kBaapatmunyio  dopmy T (Xg,Xp,X3)= X12 + 4X§ + 3X§ +2X%1Xp Ha

3HaKOIIPEACICHHOCTD.

4. TIlpn Kakux 3HAYCHWSX I[apameTrpa a  JaHHas  KBajpartudHas  (opma
f(xq,X2,X3) = 2X12 + 3X§ + 2aX1Xp + 2% X3 —4Xo X3 ABIISETCS 3HAKOONPEIEICHHOIA.

Bonpocsl k ko/10KkBHYMY Ned

. Onpenenenue kBaapaTHuHON (popMbl. MaTpulia KBaApaTUUHON (HOPMBI.
. JIuneitnoe npeobpazoBaHue NEPEMEHHBIX.

. OKBUBAJICHTHbIE KBAJPAaTUYHbIE (POPMBI.

. Kanonnueckuii BuJ KkBagpaTtuyHou HopMmsl.

. Meron Jlarpanxa.

. Meron opTOroHaJIbHBIX NMPEOOpPa30OBaHUM.

. 3aKOH MHEPLMH KBaJAPATUUHBIX (HOPM.

. Kmaccugukarus kBaapatndaeix Gopm.

© 00 N O o B~ W N B

. Kpurepuit CunbBectpa.

MeToauueckue MaTepUalJibl, MO3BOJIAIOININE ONCHUBATHL 3HAHUA U YMCHHUSA YIAIUXCH

IIpouenypa npoBeaeHnsi, KpUTEPHH U HIKAJIA OLCHNBAHUSA KOJUIOKBUYMa
KomnnokBuym mpoBoAHMTCS Ha MPAKTHUECKUX 3aHIATHUSX B (OpMe MHIWBUIYyaTbHOU Oecempl
IpenoaaBaress ¢ KaXIbIM 00yJaroMCs.
[IpenonaBaTens 3agaeT HECKONBKO (4-5) KpaTKUX BOMPOCOB, MO3BOJISIONINX BBISICHUTH
CTENeHb OCBOEHMSI MaTepHalia 00yJaromumcs.

OrtBer Ha KaXXIbIN BOIIPOC OLICHUBACTCA OTACIBHO.

Kpurepun [TorHOTa OTBETa HA BONPOC, 3HAHHE TEPMHUHOJIOTHH; CIOCOOHOCTH
OLICHUBAHWs | apTYMEHTHPOBAaTh CBOH OTBET; CIIOCOOHOCTh PACKPBIBATH MPHYUHHO-
CIIEZICTBEHHBIE CBSI3M MEXIYy OJKOHOMHUYECKUMH (aKTaMu, SIBICHUAMH U
TpoIieccaMy; CIIOCOOHOCTD JIeNIaTh BHIBOIBI.

[IIxama «Ot1nu4HO» - BOIIPOC PACKPLBIT IMMOJHOCTBIO, TOYHO 0003HaYEHBl OCHOBHEIC

OLCHUBAHMA MOHATHA U XapaKTCPUCTHUKHU 10 TCME.

16



«Xopouo» - BONPOC pACKpBIT, OJHAKO HET IOJHOIO ONHCAaHUs BCEX
HEOOXO/IUMBIX 3JIEMEHTOB.

«Y IOBJIETBOPUTEIIHLHOY» - BOIPOC PACKPHIT HE MOJHO, MPHUCYTCTBYIOT IpyObie
OIIMOKHU, OJJTHAKO €CTh HEKOTOPOE MOHUMAHUE PACKPHIBAEMBIX TTOHATHUH.

((HeyZ[OBJIeTBOpI/ITeJIbHO» - OTBCT Ha BOIIPOC OTCYTCTBYCT WJIM B LCJIOM HC

BEpEH.

[To nToram OTBETOB Ha KaX/IbIii BOIIPOC BHICTABIIAETCS OOIINIT OaIyI 32 KOJIOKBUYM.

IIpouenypa npoBenennsi, KpUTEPUHU U IKAJIA OLEHUBAHUS KOHTPOJIbHOI PadoThI

[Ipy mpoBeneHUH KOHTPOJBHOM paboThl OOy4arOUIMMCS MpEAjaraeTcs BBINOJIHUTH

HECKOJIbKO MPAKTUYECKUX 3a/1aHuil (4-5) B COOTBETCTBUU C IPOUICHHBIMU TEMaMHU.

Bpewms Hanucanus KOHTPOJIbHOU paboThl cocTaisieT 90 MUH. (IO KeJTaHHIO 00YJarOIIEerocs

OTBET MOJKET OBITh JIOCPOYHBIM).

Kputepun Kaxxgoe 3amaHue KOHTPOJIBHON paOOTHI OIEHUBACTCS OMNpEAeIEHHBIM

OIICHUBAHHUS KOJIMYECTBOM OaJuiOB (B COOTBETCTBUHU C 3TallaMU BBIOJIHCHUS 3aJaHUS).
OrneHuBaeTCs: X0 PEIICHUS 3a/1a4¥, HAJTMYHe OMUOOK B pacyeTax, HaTuinue
BEPHOT'O OTBETA.
bamiel, TomydeHHBIE CTYACHTOM 3a pCIICHUE KaKIOro  3ajaHus,
cymmupyroTcs. OO01miee KOJTUYeCTBO BO3MOXKHBIX OallJIOB 32 KOHTPOJBHYIO
paboty npunumarotcs 3a 100%.

Hlkana «OTIUYHOY:

OLICHUBAHUS - 86%-100% mpaBHILHBIX OTBETOB U PELICHUIA.

«Xopomo»:

- 71%-84% npaBUIBHBIX OTBETOB M PEIICHHIA.
«Y IOBIETBOPUTEIBLHOY:

- 51%-70% npaBUIbHBIX OTBETOB U PELLICHUH.
«HeynoBneTBOpUTETHHON:

- MeHee 50% MpaBUIIbHBIX OTBETOB U PEIICHUI.

4.2. [Ipome:kyTouHAas aTTeCTANMS

4.2.1. IlepeyeHb KOMMETEHIHIl ¢ YKa3aHMeM ITANoB UX (OPMHPOBaHUSI B Mpouecce

ocBoeHHMs oOpasoBatenbHOM mporpammbl. Ilokasarenum W KpuUTepuM  OLECHMBAHHUSA

KOMIIeTEHIIMI C YueToM dTana ux (l)OpMI/IpOBaHHﬂ

Kon
Kox HaumenoBanue jTana HaunmeHnoBaHue 3Tana 0CBOEHHS
KOMIIeTEHIIUH KOMIIeTEHIIUH OCBOEHHUSI KOMIIeTEeHIINH
KOMIIeTeHIINH

CnocoOHOCTh Ko OC 11 — Co3nanue napajgurmsl MLII_HJ:I'CHI/ISI

Ko OC T - 2 HCIIOJIH30BaTh 21 B paMKax HaIlMOHAJIbHOMN
anredpanvecKre MeTO bl 9KOHOMHKH 0a3UpyOIIascs Ha
JUISL pEIICHUS MOJIETISIX JIMHEIHON anreOpsl
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‘ MIPUKJIAHBIX 337124

ITan ocBOCHHUA

IToka3aTeiab oleHUBAHU S

Kpurepuii oueHuBanust

KOMIEeTeHIIHH
Criocoben BBIOMpATH Jlemoric . ABLIK Sopa
MOHCTPUPYET HAaBBIKH BBI u
[IKo OC II - 2.1 |anrebpanyveckue METO/bI PHpY P e .
WCIIOJIb30BaHUS ~ METOJIOB  JIMHEHHOU
Cozanue mapaaurmsl | ass 00paboTkH
anreOpwl Ui pemieHus 3amad B chepe
MBIIJICHASI B PaMKaxX | 9)KOHOMUYECKUX JAHHBIX B
. 9KOHOMHKH, (UHAHCOB © Ou3Heca,
HAI[MOHATILHOU COOTBETCTBUU c
. . VHTEPIPETAINU U aHAIN3A TTOTYYCHHBIX
YKOHOMHUKHU MOCTABJICHHOW  3ajayei, a
pe3yabTaTOB, c MPUMEHEHHEM
Oazupyromasics HA | TAK)KE TPUMEHSITh HABBIKH .
.. KPEaTUBHBIX pCIICHMIA,
MOJIEIISX JTMHEWHOW | aHaITn3a pe3yiIbTaToB
OCHOBBIBAIOIIHXCS Ha JTMYHBIX
anreopsl pacyeToB W OOOCHOBaHUS
B3TJIsI/1aX.

IMOJIYYCHHBIX BBIBOJIOB
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4.2.2. ®opma u cpeacrsa (MeTobl) MPOBEAEHUSA NMPOMEKYTOUYHOM aTTeCcTAlluU

®opMOl TPOMEKYTOUHOT'O KOHTPOJISI MOCTE M3YUCHHUS! AUCIUIUIMHBI SIBJISETCS 3K3aMEH B
MUChMEHHOU (hopMe.

OTBETCTBEHHBIM 3TAIlOM Y4eOHOTO Ipoliecca SIBISIETCS c1aya MPOMEKYTOYHAasi aTTeCTalUs.
beccriopHbIM (akTOpOM YCIENIHOTO 3aBEpLICHUS OYEPETHOTO CeMecTpa SIBJISETCS KPOIMOTIWBas,
cucreMaTnyeckas padoTa CTyleHTa B TE€YCHHE BCEro ceMecTpa. B 3ToM ciydae MOAroToBKa K
MIPOMEKYTOUHOM aTTecTalud OYyJIeT SABISTHCS KOHIICHTPUPOBAHHOM CHCTEMaTH3aluend Bcex
MOJIyYEHHBIX 3HAHUH MO0 JAHHOMN JUCHUIUIMHE.

B nauane cemecTtpa peKOMEHIyeTcsl 0 BCEM M3Y4aeMbIM MPEIMETaM MOTYyYUTh BOIPOCHI K
MIPOMEKYTOUHOM aTTeCcTallii, a TAKKe MCIIOJIb30BaTh B Ipoliecce 00ydeHUsi mporpamMmy, Apyrue
METOIUYECKIE MaTepPHAaIIbl, pa3pabOTaHHEIE 110 JAHHOU TUCIUTUIHHE.

[Ipu moAroToBKE K MPOMEKYTOYHON aTTECTAIIMM KOHCTPYKTUBHBIM SIBIISIETCS KOJIJICKTUBHOE
0o0CyXJIeHHE BBIHOCHUMBIX Ha 3K3aMEH BOINPOCOB C COKYPCHHUKAMH, YTO TIO3BOJSET IOBBICUTH
CTCTICHh CHUCTEMATH3aIlUU M YTITyOICHHS 3HAHUMA.

[lepen nocineaHMM CEMHHApOM IO MPEAMETY CIEIYET COCTABUTb CIIMCOK BOIPOCOB,
TpeOyIOIMX JOMOJHUTENIBHOTO Pa3bsCHEHMs] MPENoJaBaTeieM Ha KOHCYJIbTAllMM Iepej
IPOMEKYTOUYHOM aTTeCTaIHeH.

4.2.3.TunoBble OlleHOYHBbIE CPEICTBA
Cnucok BOIPOCOB JIJIsl MOATOTOBKHU K IK3aMeHy

1. OnpeneneHue MarTpuibl. OJIEMEHTHl MaTpULlbl. 3HAUYE€HHWE MHJIEKCOB 3JIEMEHTOB.
Pa3mepHOCTH MaTpHIIbI.

2. Martpuna — crpoka. Matpuua — cron6ern. OHo371€MEHTHas MaTpUILIA.
. KBagpaTtnas matpuna. ['maBHas quaronans. [lo6ounas quaronanib.
. InaroHanpHasg Matpuna. Ennananas marpuna. Hyns — maTpuna.
. PaBHbIe MaTpuisl. TpancnoHnnpoBanHas MaTpuna. CUMMeTpUYEcKas MaTpHIa.
. Cymma marpun. Paznocts MaTpuil. Y ciioBre CyHIIECTBOBAHNS CYMMBI M Pa3HOCTH MaTpull.
. CBolicTBa olnepaiuu CiI0KeHUsI MaTpHULL.
. [IpousBenenne matpuiisl Ha ynciao. CBoWCTBa onepanuy YMHOKEHUSI MaTPULIbI Ha YHUCIIO.

9. IIponsBeneHne MaTpuLl. Y CIOBUE CYIIECTBOBAHUS IPOU3BEIECHUS MaTPULL.

10. Bo3BeneHue MaTpHIlbl B CTETIEHbD.

11. Tlonsatme omnpenenurens u oOo3HayeHud. OmpenenuTeNb MEpPBOrO  MOpsIKa.
Onpenenurens BTOPOTo MOpsiiKa.

12. Ompenenutens TpeThero nopsaka (popmysna). IlpaBuiio TpeyroibHUKOB.

13. MuHnop. Anrebpanyeckoe JOMOTHEHHUE.

14. Teopema Jlamutaca. Bug onpenenurens, A1 KOTOPOro BBIYMCIEHUS 10 Teopeme Jlamnaca
YIPOILAIOTCS.

15. CBoiicTBa onpenenureneit (ceMb CBOCTB).

16. HeBripoxxnennas marpuna. O0patHast marpuiia. COOTHOLIEHHE, KOTOPOE BBITOJIHAETCS
JUIs OOpaTHOW MaTpHIIbI.

17. HaxoxeHrne oOpaTHON MaTPHIIBI C TTOMOIIBIO TIPUCOSTUHEHHOM.

18. DnemeHTapHble MpeoOpa3zoBaHUsl CTPOK MAaTPHULIBl. DKBUBAJICHTHBIE MATPHIIBI.

19. Haxoxxienue o0paTHOM MaTpHIIbl C TOMOIIBIO 3JIEMEHTAPHBIX Mpeodpa3zoBaHUil.

00 3O L B~ W
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20. Munop k-ro nopsiaka. OnpeneneHue panra MaTpUIlbl (Yepe3 MUHOPHI).

21. CpoiicTBa paHra Matpuiibl. ba3ucHbIil MUHOD.

22. AnropuTM BBIYUCIIEHUS PaHra MaTpUIbl METOJIOM OKalMJIIEHUSI MUHOPOB.

23. Teopema 00 351eMeHTapHBIX MpeoOpa3oBaHusaX Marpullbl. CTyrnieH4arast matpuia. PaHr.

24. ANTOpUTM BBIYMCIICHHUS PaHTa MAaTPHUIIBI C TOMOIIBIO AIEMEHTAPHBIX TPeoOpa3oBaHuUi.

25. Jlunetnoe ypaBHenue. [loHsTHE cUCTEMBI M JIMHEHHBIX YPABHEHUI C N HEU3BECTHBIMU.

26. Pemenue cuctembl JMHEMHBIX ypaBHEHUN. COBMECTHbIE U HECOBMECTHBIE CHCTEMBI
JIMHEWHBIX YpaBHCHUH.

27. OnpeneneHHbIe U HEOTIPeIeIeHHbIE CUCTEMBI IMHEHHBIX ypaBHeHUH. YacTHoe u obiiee
pelLIeHue.

28. PaBHOCHIIBHBIC CHUCTEMBl JMHEHHBIX YpaBHEHUH. DJeMEHTapHble IpeoOpa3oBaHUs
CHCTEM JIMHEHHBIX ypaBHeHUH. TpuBHaIbHbIE U IPOTUBOPEUMBBIC YPABHEHUS.

29. CucreMbl n TMHENHBIX YPABHEHUM C N HEU3BECTHBIMMU.

30. MaTpu4HbIii CrIOCO0 PEIICHUs] CHCTEM N JIMHEHHBIX YPaBHEHHUH C N HEU3BECTHBIMH.

31. I'naBHBI W BcriomorarenbpHble onpenenurenu cucreMsl. [IpaBuno Kpamepa pemienus
CHCTEM N JINHEHHBIX YPaBHEHUH C N HEM3BECTHBIMHU.

32. OcoOble citydan Ipy pEIICHUN CUCTEM JTMHEHHBIX ypaBHeHUH 1o Gopmynam Kpamepa.

33. IlonsTue cucreM M JUHEHHBIX YpaBHEHUN ¢ N HEU3BECTHHIMMU.

34. Teopema Kponekepa-Kanemiu.

35. Anroputm metona ["aycca.

36. IlpencraBineHue mpolecca MPOM3BOJICTBA 3a ONpEACNCHHBINM mnepuoxa (Tabmmma c
TIOSICHEHHEM ).

37. Cootnomenus 6ananca. HarypanbHbIi 1 CTOMMOCTHBIN MEXKOTpaciieBble OalaHCHI.

38. l'unote3a nuneliHocTH JleonTheBa. KoadpuuuneHT npsiMpIx 3aTpar.

39. Bekrop BanoBoro BbiMycka. BekTop koHeuHoro mnorpebieHus. Marpuma npsMbIX
3aTpar.

40. YpaBHeHHE TUHEHHOTO MEXKOTPACIEBOTO OajlaHca.

41. Matpuna nossslx 3arpar. IlponykTuBHas MaTpuna.

42. Kputepuu npoayKTUBHOCTH. YncTas mpoayKIusl.

44. JIuneiinple onepanuu HaJl BEKTOPAMHU.

45. CxansipHO€ NMPOU3BEICHUE BEKTOPOB.

46. BekTopHOE IPOU3BEJEHUE BEKTOPOB.

47. CMen1aHHOE IPOU3BEICHUE BEKTOPOB.

48. OmpeniesieHue TMHEHHOTO MPOCTPAHCTBA. AKCHOMBI JINHEHHOTO MMPOCTPAHCTBA.

49. n-mepHbiii apudmermdeckuit BekTtop. Cymma, mpom3BeneHHE apUPMETHIECKHX
BEKTOPOB.

50. n-mMepHOe apudmMeTnIecKkoe BEKTOPHOE MTPOCTPAHCTBO.

51. Cucrema, nojacucremMa U JJMHEHHass KOMOMHAIHS BEKTOPOB.

52. JInuHelHO 3aBUCUMBIE U JTUHEHHO HE3aBUCHMBbIE CUCTEMbI BEKTOPOB.

53. baswuc u paHT CUCTEMBI BEKTOPOB.

54. ba3uc u pa3MepHOCTb JIMHEHHOT'0 IPOCTPAHCTBA.

55. TlpeoOpa3oBanue KOOpAWMHAT BEKTOpa MpH Tepexoje OT Oaszuca k Oasucy. Matpuia
nepexosa.

56. CkansipHOE IPOU3BEICHHE BEKTOPOB.

57. EBKIINI0BO MPOCTPAHCTBO. N-MEPHOE apH(PMeTHIECKOe EBKIUI0BO IPOCTPAHCTBO.

58. JlnrHa BEeKTOpa M €e CBOMCTBA.

59. Yron Mexy BeKTOpamH.

60. OpToroHaibHBIE BEKTOPHI H UX CBOMCTBA.

61. OproronanbsHblit 6a3uc. OpTOHOPMHUPOBAHHBIN Oa3HC.

62. CucTembl JINHEHHBIX OJTHOPOJHBIX ypaBHEHUH. TpHBHATHHOE pEIICHHE.

63. CymiecTBoBaHME PA3IMYHOTO YHWCJIA PEIICHUH OIHOPOJHOM CHCTEMBI JHHEHHBIX
YpaBHEHUM.
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64. dynraMeHTaNbHAs CHCTEMA PEUICHHUH (TTOHITHE, BE TEOPEMBI).

65. Anroputm noctpoeHus GyHIaMEHTATHPHOM CUCTEMBI PEIICHUM.

66. CBsi3p MEXIy OMHOPOJHBIMA W COOTBETCTBYIOIIUMH HEOJHOPOJHBIMH CHCTEMaMH
JIMHEWHBIX YpaBHEHUH.

67. Oneparop, oOpa3, mpoobpa3s.

68. JIuHeiHsbIi onepaTop.

69. Marpuia nTuHEHOTO omepaTopa.

70. Cs13p MKy 00pa3oM U IPOOOPa3OM.

71. CBsI3p MKy MaTPUIIAMH JTMHEHHOTO OlepaTopa B pa3IMYHbIX Oa3ucax.

72. PaBHbIC oniepaTopsl. JIeHCTBUS HaJl OTIepaTopamH.

73. CoOCTBEHHBIN BEKTOP M COOCTBEHHOE 3HAUYCHUE JIMHEWHOTO OIepaTopa.

74. CBoiicTBa COOCTBEHHBIX BEKTOPOB U COOCTBEHHBIX 3HAYCHUI JTMHEHHOTO Oreparopa.

75. XapakTepUCTUYECKUII MHOTOWIEH U XapaKTEpUCTUYECKOE YpPaBHEHUE JIMHEHMHOIO
orepaTopa.

76. AITOpUTM HaXOXKJICHUS COOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX 3HAYCHUH.

77. Cnextp nuHeitHoro onepaTtopa. Oneparop ¢ MPOCThIM CIIEKTPOM.

78. Onpenenenne KBaapatnaHoil popmel. MaTpuia KBagpaTHIHONH (HOPMBI.

79. JIuneitHoe npeoOpa3oBaHKE MEPEMECHHBIX.

80. DKBUBAJICHTHBIE KBAIPATUYHBIE (POPMBEI.

81. KanoHnueckuii BU KBaIpaTUHIHON (DOPMBI.

82. Meron Jlarpamxa.

83. 3akoH MHepIUHU KBaPATUYHBIX (POPM.

84. Knaccudukanus kBaapaTHIHBIX (HopM.

85. Kpurepuii Cunbpectpa.

86. [IpocTas monens oOMeHa. Martpuia oOMeHa.

87. Mogenbs MexayHapoaHOH TOproBiau. CTpyKTypHasi MaTpHIla TOPTOBIIH.

HpnMeprle BapHUHaHTBbI 9K3aMCHAIIUOHHBIX OHnJIeTOB

JK3aMeHAIlMOHHBIN OmieT Nel

N0 AUCHUIINHE «AJredpa»
1. BekTopHOE MpON3BEICHIUE BEKTOPOB.
2. CoOCTBEHHBIN BEKTOP U COOCTBEHHOE 3HAYCHHE JTMHEHHOTO OIepaTopa.
3. Tlonp3ysich cBoiicTBaMM oOmpenenuTenell u Teopemoil Jlammaca BBIYUCIUTH OMpPENEIUTENh

1 2 3 -4
Matpunbl A= 2 -3 7 10

3 5 -8 0

1 4 5 3

4. TIpoBepHUTh, YTO BEKTOPBI X:(3,1,2) u y:(—Ll,l) OpPTOTOHAJIbHBI, U JIOTIOJIHUTH UX JI0

OpPTOrOHAJILHOTO 0a3rca NpPOCTPaHCTBA =

IK3aMEeHALUMOHHBIN 0nJier No2

10 U CHHMILTHHE «AJredpa»
1. ITponsBeneHne MaTpull. Y CJIOBHE CYILIECTBOBAHUS IPOU3BEICHUS MAaTPHULL.
2. EBKIMI0BO IPOCTPAHCTBO. N-MEPHOE apU(PMETHUECKOE EBKIINI0BO IPOCTPAHCTBO.
3. Pemmth cucreMy JIMHEHHBIX ypaBHeHUH mo ¢opmynam Kpamepa, BBIOJHUTH HPOBEPKY
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SX{ +2X9 +X3 =3
NPaBWIBHOCTH PEIICHHS: 13X +3Xo —2X3 =1.
SX{ +Xp —Xg =2

_>

- >

4. HaiiTu BEKTOpHOE NpOW3BEJICHHE ax b W CHHYC yriia MEeXIy BEKTOpaMHu a(4,—2,3) "
_)

b(-33-6).

[IIxaja oneHUuBaAHUS

Kpurtepuu oneHnBanus

Ouenka

JleMoHCTpHpYyeT 3HaHHME MaTepuana B IOJHOM O0beMe,
JIOTUYECKH TMPAaBUJIBHO H3JaraeT OTBEThl HAa BOIPOCHI; MUMEET
HaBbIK IIPaBWJIBHOTO BbIOOpAa M HCIIOJIB30BAHUS METOJOB
TUHEHHON anreOpbl sl pelieHus 3a1ad B cepe dKOHOMHUKH,
¢buHaHCOB M OW3HECa, MHTEPIIPETAIMN U aHAJIHM3a IMOJyYEeHHBIX
pe3yIbTaTOB.

5 (OTIMYHO)

JleMOHCTpUpYeT 3HAHHE MaTepuaja B IIOJHOM 00BeMe,
HO HE3HAUYUTENILHO HapyIIaeT MOCICA0BATEIbHOCTh H3JI0KEHHS,
Ja€T HEYBEPEHHbIC M HEIOCTATOYHO TIIOJIHBIC OTBEThI Ha
BOIIPOCHI; MPAaBHJIBHO BBIOMPACT, METObI JIMHEHHOW anreOpsl
JUIsL pelIeHus 3aja4d B cpepe SKOHOMUKH, (PMHAHCOB M OW3Heca,
UHTEPIPETAIMU U aHAIN3a MOJTYYCHHBIX PE3YJIbTATOB, HO HMEET
HEOOJIbIINE 3aTPYAHCHUS IIPU peali3allii METO/IOB.

4 (xopor1io)

JlemMoHCcTpUpyeT 3HaHME IIpeAMETa, HO  Marepuall
u3jaraetT (QparMeHTapHO M HEMOCJIEeIOBATEIbHO, JIOITYCKaeT
OMOKY B TNPUMEHEHUH METOAA pEeIleHMs, 3ajady pelaer
YaCTUYHO; UMEET 3aTPYAHEHHUS IIPU BBIOOPE METO/0B JIMHEUHOMN
anreOpbl s pelieHus 3a1a4y B cepe SIKOHOMUKH, (PMHAHCOB U
Ou3Heca, HE MMEET HaBblKa MHTEpIpEeTallud U aHajIu3a
IIOJIYYEHHBIX PE3YyJIbTaTOB.

3 (yAOBIETBOPUTEIHHO)

He neMoHCTpupyeT ycBO€HHE OCHOBHOIO COJIEp’KaHUs
npeamera, OOHapyXXHUBaeT He3HaHHWE OOsblIed yacTu y4eOHOro
Marepuana, JOMYCKAaeT TpyOble OMMUOKU B  OINpPEACIICHUH
MOHATUI M NpU PELIeHUH 3ajiay; He yMeeT MPOBOJUTH AHAIN3
npodeccuoHabHBIX 3a/lady; HEBbIPAOOTANHABBIKM BbIOOpa U
UCIOJb30BAHUS METOAOB JIMHEHHOW anreOpbl Uil pelieHHs
3aady = B cepe oSkoHOMHKH, (UHAHCOB U  OuU3Heca,
MHTEpPHpPETAMY M aHAJIN3a NOJYYEHHBIX Pe3yJIbTaToB.

2 (Hey10BJIETBOPUTEIILHO)

4.3. MeToan4yecKkne MaTepHaJIbl

IIpouenypa npoBeaeHnsi NMCbMEHHOI0 IK3aMeHAa

ATTCCTaI_[I/IOHHI)Ie HUCIBITAHUA TPOBOJATCA TPECIOJABATECIICM,

3aHATHUS 10 JaHHOM AUCIUILIMHE.

BCAyIUM JICKIIMOHHBIC

HpI/I MMPOBCACHUHN MUCBMCHHOT'O 3K3aMCHA B ayIUTOPUNU MOKET OJHOBPEMCHHO HAXOAUTBHCA

’K3aMeHyeMasl IPYyIIa B IIOJHOM COCTABE.

DK3aMeHaI[MOHHBIN OMJIeT BEIOMPAET caM IK3aMEHYEMBIN B CIIydailHOM MOpsIKe.
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DK3aMEeHyeMble MOTYT TOJb30BaThCS MPOTPAMMON Y4eOHOW IUCHUILIMHBI, a TaKXKe C
pa3peleHus IpernoaaBaress KalbKyIITOPaMU.

[Ipu npoBeneHNN 3K3aMEHa’K3aMEHYEMbIM IIPEUIaracTcs OTBETUTh HA J1BA TEOPETHUUECKUX
BOIIPOCA U BBIIIOJIHATS J1BA IPAKTUYECKUX 3a1aHUSI B COOTBETCTBUU C TPONJCHHBIMU TEMaMHU.

Bpems Hanucanus sK3aMeHAalMOHHON paboTbl cocraBiaser 90 MuH. (1O KEJaHUIO
HK3aMEHYEMOT'0 OTBET MOXKET OBITh JJOCPOUYHBIM).

W3noxxeHne Marepuaia BEIETCS B JINCTE OTBETA, KOTOPBIN 3aTeM (110 OKOHYAaHUHU 3K3aMEHA)
cIaeTcs Ha MPOBEPKY dK3aMEHATOPYy.

IIpoBepka pabOT BBHINOJIHAETCS HK3aMEHATOPOM I10CIE OKOHYAHMS 3K3aMEHAa M OLIEHKH
BBICTABJISIIOTCSL B COOTBETCTBUU C KPUTEPUSIMHU OLICHUBAHUS.

B ciydae BO3HHMKHOBEHHS COMHEHUH OTHOCHTEIBHO TJIYOWHBI 3HAHUH SK3aMEHYEMOTO
9K3aMEHATOP MOJKET IPUIJTIACUTh €r0 W 3aJaTh JONOJHUTEIbHBIE M YTOYHSIOIIHME BOIPOCH B
npezenax yueOHOro MaTepualla, BHIHECEHHOI'O Ha 9K3aMEH.

OneHka pe3yslbTaTOB  MHUCbMEHHOTO  ATTECTAllMOHHOTO  HUCHBITaHUS  OOBsBIAETCA

9K3aMCHYCMbIM B ICHBb €I'0 IIPOBCACHUA.

5. MeTonnyeckue ykazaHusi UIsi 00y4aommXxcs 10 OCBOCHUIO AU CLHUILITHHBI
MeTtoanyecKue yKa3aHus 10 BbINOJTHEHHIO KOHTPOJIBHBIX PadoT:

JlanHbIN Bu pabOTHI IPOBEPSIET:

1) ycBoeHHE 00YUArOIIUMHKCS TTOJIYYCHHBIX B X07I¢ 00Y4CHHsI yMEHHI U HABBIKOB,;

2) CcrmocoOHOCTh BBIOPAaTh HHCTPYMEHTAIbHBIC CpEACTBA i OOpa0OTKH [aHHBIX B
COOTBETCTBUH C NIOCTaBJIEHHOU 3a1a4eif;

3) yMeHHe poaHaTN3uPOBaTh PE3yIbTaThl PACIETOB M 0OOCHOBATH MOJY4YEHHBIE BHIBOIBI.

[IpumepHo 3a 2-3 Hexenu 10 TNPOBEACHHUS KOHTPOJIBHOM paboThl oO0ydaromemycs
HEOO0X0/MMO TMOIYYUTh Yy TMpernojaBareis IaOJOH KOHTPOJBHOW paboThl WM NPUMEPHBIN
nepevyeHb NMPaKTHUECKUX 3a/JaHui, BXOSAIMUX B KOHTPOJIBHYIO paboTy, U MOCIIE 3TOr0 MPUCTYIHUTh
K TIOJITOTOBKE.

[Tpu moaroTOBKE K KOHTPOJIBHON paboTe ciemyer:

1) HOBTOPUTH TEOPETUUYECKHI MaTepHall IO TEMaM, BKIIIOUEHHBIM B KOHTPOJIbHYIO padoTy;

2) MPOCMOTPETh MaTepUaIbl TPAKTHYECKHUX 3aHATHI M JOMAITHUX 33aJaHui;

3) monpoOoBaTh pEHINTh 3a/aHus U3 MIa0JOHAa KOHTPOJIBHON paboThl UM MPUMEPHOIO
NIepeYHs MPAKTUIECKHUX 3a/IaHUH;

4) 3aKkpenuTh TMOJYYCHHbIE YMEHMS M HaBBIKM, pellas T[OXOXWE 3aJaHus U3

PCKOMCHAOBAHHBIX ITPEIIOaBaTCIIEM y‘{e6HI/IKOB n y‘{C6HO-MCTOI[I/I‘-IeCKI/IX IMOCOOHIA.
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Ecim B mpouecce NOArOTOBKM K KOHTPOJIBHOM pa®OTe BO3ZHUKIM 3aTPyAHEHUS WU
TpeOyloTCsl Kakue-TM00 YTOYHEHHMS M PEKOMEHJAIUH, CIEAYeT OOpaTUThCS 3a IOMOUIbIO K
IIPENoaaBaTesio.

MeToanyeckue ykazaHus 10 MOATOTOBKeE K KOJJIOKBUYMY:

KomnokBuym — »3T0 coOecenoBaHMe MpemnojaBaTelss M ydyalllerocss II0 3apaHee
OTIpeIeIEHHBIM KOHTPOJIBHBIM BOIIPOCAM.

OCOoOEHHOCTh KOJUIOKBUYMa B TOM, YTO 3TO HE MPOCTO (opMa KOHTPOJL, a METOJ
yriiyOJeHusl, 3aKpeIUIeHUs] 3HaHUM ydalluxcs, Tak Kak B XoJie coOeceloBaHMs IPErnojiaBaTellb
UMEET BO3MOXKHOCTb Pa3bsICHUTh BOIIPOCH!, BOSHUKAIOIIHME Y YYaIIEerocs B MPOLECCe MOATOTOBKH.

OTOT BHUJ JEATEILHOCTH Pa3BUBACT HABBIK OCYLIECTBIATH cOOp, aHamu3 U oOpaboTKy
JTAHHBIX, HEOOXOMMBIX JJIS pelIeHus MPo(heCcCHOHANBHBIX 3a/1a4.

Ha camocTosiTenbHyI0 HOATOTOBKY K KOJUIOKBUYMY 00Y4aroleMycCsl OTBOJIUTCS 2-3 HEJelNu.

IIpu noAroTOBKE K KOJJIOKBUYMY CIIETYET:

1) mpocMOTpeTh KOHCHEKThI JIGKIMH M TPAKTHYCCKUX 3aHATHA M OTMETUTh B HHUX
MMEIOLIUECS] OTBETHI HAa BOIPOCH! KOJJIOKBUYMA,

2) ecau KOHCHEKTbl COJAEp)KaT He BCE OTBEThl WJIM YacTb BOIPOCOB BBIHECEHO
IPEernoJiaBaTeseM Ha CaMOCTOSTENbHOE PACCMOTPEHUE, HEOOXOJUMO U3YyUUTh COZiepKaHue yueOHOoH
JUTEpaTyphl, PEKOMEHJOBAaHHON IIPENoAaBaTeseM;

3) B ciayyae BO3HHMKHOBEHMSI KaKUX-TMOO 3aTpyJHEHUH IpH MOATOTOBKE CIIEAYET
00paTUTHCS 3a MOMOILBIO K IPENOIaBaTEelIIo.

CaMonoaroToBKa K NpaKTH4eCKUM 3aHATHAM

[Ipu moAroToBKE K MPAaKTUYECKOMY 3aHATHIO, 00yJaroIeMycsi HEOOXO0AUMO:

1) 03HAKOMUTBCS C COOTBETCTBYIOMICH TEMOH MPOTPaMMbI IACIUTUTNHBL;

2) OCMBICIHUTD KPYT' U3Y4aeMBbIX BOIIPOCOB U JIOTUKY UX PACCMOTPEHMS;

3) TIATeIbHO U3YYHUTh JEKIIMOHHBII MaTepuait;

4) U3y4uTh PEKOMEHI0BAaHHYIO JIUTEPATYPY 110 TaHHOH TEME;

5) 03HAKOMHTbHCSI ¢ BOIPOCAMH OYEPETHOTO MPAKTUUECKOTO 3aHSTHS.

BaxXHbIM acmeKTOM CaMOCTOSTENbHOM IOATOTOBKM CTYJEHTOB sBisfeTcs paboTta ¢
OuOIMOTEeYHBIM (HOHIOM.

Ota paboTa npeanosgaraeT pa3IuyHble BApUAHThI OBBIIIEHUS TPO(ECCHOHATEHOTO YPOBHS
CTYJICHTOB B TOM YHCJIE:

a) MOJIy4eHHEe KHUT B HAYYHOM a0OHEMEHTE;

0) U3yyeHHe KHUT, )KYpHAJIOB, ra3eT B YUTAIHHOM 3aJe;

B) BO3MOXHOCTH ITOHMCKa H606XOJII/IMOFO Marepuraia nmocpcaCTBOM IJICKTPOHHOI'O KaTajaora,

24



I') MOJy4YeHHE HEOOXOIUMBIX CBEACHUN 00 HCTOYHMKAX HWH(OpPMAIMH y COTPYIHHUKOB

OUOJIMOTEKMU.

6. YueOHasi iuTepaTypa u pecypcbl HHPOPMANUOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
"UHTepHer'', BKJIIOYAA NepevYeHb Y4eOHO-METOAMYECKOro obecneyeHust 1Jas

CaMOCTOSITEILHOM paGOTbI oﬁyqammnxcﬂ mo JTUCHUIIJIMHE

6.1. OcHoBHas UTEpaTypa
1. AprtamoHoB. JluHeliHas anreOpa W aHajguTH4ecKas TreoMmerpus. Kypc Jnekmui mis

SKOHOMHUYECKUX creruanbHocTed. M.: «Jlemo» 2012, 212c¢. IlewatHoe wu3maHue, IOCTYIHBIE
sK3eMIuLsIpbl: Beero: 51, Xpanenue2(1).

2. Manyrun, B. A. Jluneiinas anreOpa Il SKOHOMHUCTOB. YUYEOHUK, MPAKTUKYM U COOPHHK
3ajgad : ans By3oB / B. A. Manyrun, f. A. Pomuna. — Mocksa : U3narensctBo FOpaiit, 2020. —
478 c. — (Boicmiee obpazoBanue). — ISBN 978-5-534-02976-5. — Tekcr : anexrponHsiii // 3bC
FOpaiir [caiit]. — URL: https://urait.ru/bcode/450583

3. [IpockypsikoB, N.B. COopuuk 3amau mo JuHEHHON anrebpe : ydeOHoe mocobue / U.B.
[TpockypsikoB. — 14-e u3n., crep. — Cankrt-IlerepOypr : Jlans, 2019. — 476 c. — ISBN 978-5-
8114-4044-3. — Texkcr : anmexTpoHHBIH / Jlanb : snmekTpoHHO-OMOimoTeynas cuctema. — URL:

https://e.lanbook.com/book/114701

6.2. JlonosiHMTEIbHAS JIUTEPATypa
1. beknemumies, [I.B. Kypc ananutudeckoil reomeTpuu U JTuHEHHOW anredpsl : yueoHuk / J[.B.

bexiemummes. — 17-e¢ u3a., crep. — Cankr-IlerepOypr : Jlans, 2020. — 448 ¢. — ISBN 978-5-
8114-4748-0. — Texkcr : amexTpoHHBIH / JlaHb : snmekTpoHHO-OnOimoTeynas cuctema. — URL:

https://e.lanbook.com/book/126146

2. Manyrus, B. A. JIuneiinas anre6pa A 5)KOHOMUCTOB. YUeOHMK, TPAKTUKYM M COOPHHK 3a7aY !
it By30B / B. A. Manyrun, S. A. Pommna. — Mocksa : U3znarensctBo FOpaiit, 2020. — 478 ¢. —
(Beicmee oOpaszoBanme). — ISBN 978-5-534-02976-5. — Tekcr : anekrponusii / DBC HOpait
[caiit]. — URL:https://urait.ru/bcode/450583

3. Beicmias mareMaTuka i SKOHOMHUCTOB [DIIEKTPOHHBIN pecypc] : yu4eOHHMK AJis CTYICHTOB
BY30B, oOOydJarommuxcsi 1o »KoHoMuueckuM creruanbHoctam / H.I. Kpemep [m ap.]. —
OnekTpoH. TeKcToBbIe ganuble. — M. : KOHUTU-JJAHA, 2015. — 481 c. — 978-5-238-00991-9.
— Pexum noctyna: http://www.iprbookshop.ru/52071.html

6.3. YuyeOHO-MeTOqMYECKOE O0ecIedeHHe CaMOCTOATEJIbHOI padoThl.
He npenycmotpeHo.

6.4. HopmaTuBHBIEC IPABOBbIE JOKYMEHTHI.
He mpenycmotpeHo.

6.5. UaTepHeT-pecypcehbl.
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He npenycmotpeHo.

6.6. IHbIEe HCTOYHUKH.
1. Kpacc M. C., UynpseinoB b. I1. Maremaruka st 2KOHOMHUCTOB, yueOHoe mocodue, M. :Ilutep,

2008.

2. COOpHHK 33Ja4 1O BBICIICH MaTeMaTHKE I SKOHOMHCTOB: yueOHoe mocobue. [Tox pen. I1.C.
I'eBopksiHa. M.: Dxonomuka, 2013.

3. lllumauer B.C. Kypc Briciieit marematuku: yaeonuk. M.: Onukc, 2014.

4. COopHHK 3a1a4 IO BBICIICH MaTeMaTHKe ISl SKOHOMHUCTOB: ydyeOHoe mocodue. [Tog pen. B.M.
Epmakosa. M.: UH®PA-M, 2012.

5. Kpacc, M. C. MaremaTtuka B S5KOHOMHKE: MaTeMaTHUYECKUE METOABI U MOJEIH : y4EOHUK IS
6akanaBpoB / M. C. Kpacc, b. I1. Uynpsinos ; nox pea. M. C. Kpacca. — 2-e u3z., ucnp. v 0. —
M. : UsparensctBo HOpaiit, 2016. — 541 c. — (Cepus : bakamaBp. AkageMHU4ecKHil Kypc).

https://www.biblio-online.ru/book/59085F8E-A601-4B28-94B2-44631637F7FE

6. bypmuctpoBa, E. b. Jluneiinas anreOpa : y4eOHMK W TPAKTHKYM JUIsl aKaJAeMHUYECKOTO
Oakanaspuata / E. b. Bypmuctpona, C. I'. Jlo6anos. — M. : U3znatensctBo FOpaiit, 2016. — 421
c.https://www.biblio-online.ru/book/2ADAG8F7-F980-48FF-87B0-C9740B9941DF

7. MaTepuajibHO-TeXHUYeCKasA 0a3a, MHPOPMAIIMOHHBbIE TEXHOJIOTHH, IPOTPAMMHOE
o0ecrneyeHue U HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

JUis u3ydeHuss ydyeOHOM IUCLUIUIMHBI HEOOXOJMMO HalW4yhe ayAUTOpPUH, OCHAILEHHBIX
MYJbTUMEAUMHBIM 000pYIOBaHHUEM U KOMIBIOTEPHBIX KJIACCOB C BbIXOJOM B MHTEpHeT, 1ocTtyn K
npaBoBol cucreMme «Koncynbrant [Tnrocy.

PaGora BeImonHsIEeTCS ¢ UCOIB30BaHUEM TekcToBOrO penakropa MS WORD, MS ECXEL —
Juis TabiuL, AuarpamM, (pMHAHCOBBIX M MaTeMaTHueckux (GyHKuui u T.1., MS PowerPoint — s
MOATOTOBKH CJIAlI0B M MPE3CHTAIUM.

HaunmeHoBaHHe cnienMaJbHbIX
NoMeleHUH U oMeleHui 115
CaMOCTOATEIbHOM padoThI

OcHaleHHOCTb CeNHAJIBHBIX OMELIeHHI 1 ToMeleHunii 11
CaMOCTOSATEIbHOI padoThI

Yueonan ayoumopus ons yueOHass meOenb (CTONBI M CTyJdbsl — paboyre MecTa OOYYaloIIUXCsS U
npoeedeHus yueOHbIX 3auamuil | TIperoaBaTens); 1OOCKa MelloBas MAarHuTHasg; OJKpaH; IepCOHAIBHBIN
(3anamuil 1eKyUoOHHO20 muna, | KOMIIBIOTEDP; KOJOHKH, IPOCKTOP; MHUKIIIEP; BeO-KaMepa; BbIxo1 B IHTEpHET.
2PYRNOGbIX U UHOUBUOYATbHBIX

KOHCYy1bmayuit)

yueOHass meOenb (CTONBI M CTyJdbsl — paboyre MecTa OOYYaloIIUXCsS U
MperoiaBaTelis); TOCKa MEJOBas MAarHHUTHAs, TEXHHYCCKUMH CPEICTBAMH
(aynno, BUIICO U MYIBTHMEIMIHBIC CPEICTBA); MEPCOHAIBHBIN KOMITBIOTED;
MIPOEKTOP; SKpaH; BeO-KaMepa; TeIeBU30p; BBIXoA B HTEpHeT.

Yueonwvie ayoumopuu ons
nposedenus 3aHAmMuIl
cemunapcKozo muna
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KomrmbroTepHsIii Kjlacc caMOIOArOTOBKH: yuyeOHasi MeOenb, KOMIbIOTEpHas
TEXHHKa C BO3MOXKHOCTBIO NOJKITIOYCHUS K ceTH MHTEpHET W IOCTYNOM B
NIEKTPOHHYI0 MH()OPMALMOHHO-00pa30BaTENbHYI0 CpPEAy: KOMIIBIOTED;
TeneBu3op; nmporpamma 1C; Berxon B UHTEpHET.
WudpopmannonHo-pecypcHbslii meHTp - bubimoteka: KOMIIBIOTEPHI  C
MOIKIIFOYEHUEM K JIOKanbHON cetw ¢ummana u WaTepHer, Wi-Fi, cromsr
ayouTOpHBIE, CTymbs, WIi-Fi, aBTOMAaTH3MpOBaHHYI0 OHONIHOTEYHYIO
WHQOPMALMOHHYIO CHUCTEMY U DJJIEKTPOHHBbIE OMOJIMOTEYHBIE CHUCTEMBI:
«Yuuepcurerckas Oubmmoreka ONLINE», «3nekrpoHHO-OMOIMOTEYHAS
cucteMa wusnarensctBa JIAHb», «DOnexTpoHHO-OMONMOTEUHAass cucTeMa
U3/aTeNbCTBA «tOpaiiry, «NEeKTPOHHO-OMOIOTEYHAS cucrema
IPRbooks»,«YHuBepcurerckast Hupopmanmonnas Cucrema POCCUS»,
«JnexktponHas Oubmmoreka nuccepraumii PI'b», «Hayunas snekrponHas
oubmuoreka eLIBRARY», «EBSCO», «SAGE Premiery». Cucrema
(denepanbHBIX 00pa30BAaTENBHBIX TOPTANOB «OKOHOMHKA. COIHONOTHS.
MenemKkMeHT», «Opunnaeckas Poccusy, Cepsep OpraHoOB
rocymapcTBeHHOl Biaactu PO, Caiit Cubmpckoro denepaibHOro okpyra u
Aap.

Kagpeoput Komnproteps! ¢ BeixogoM B VHTEepHET, B T.4. OCHAIleHHBIE BeO-KaMepoii,
TapHUTYPOH (HAYITHUKH + MHKPOQOH), CTONBI, CTYJbs, Kpecia OQUCHEIE,
TIPUHTED, MKa]BHIL.

Komnvromepnutii knacc ons Kommerotepsl ¢ BeixooM B VIHTEpHET M B JIOKAJIBHYIO CETh, Ja3epHBIH
npenooasameneii IIPUHTEDP, CKAHEPBI, CTOJIBI AYAUTOPHBIE, CTYJIbS, JOCKA Ay IUTOPHAS

Ilomewenusn ona
CAMOCHOAMENbHOI padomul
odyuarouuxcs.
Hugpopmayuonno-pecypcuolii
uenmp - bubnuomexa

basbl JAAHHbIX, I/IH(l)OpMaI[I/IOHHO'CHpaBO‘lHLIe H IMIOUCKOBBbIE€ CUCTEMbI

www.biblio-online.ru —3nekTponno-6ubaunoreunas cuctema [IbC] KOpaiit;
http://www.iprbookshop.ru — Dnekrporno-6ubaroreunas cucrema [DBC] «Iprbooksy»
https://e.lanbook.com - DnekTponHO-O0ubIMOTEYHast cuctema [DBC] «JlaHby.

http://elibrary.ru/ - Hayanas snexkrponnas 6ubnuorexaElibrary.ru.

https://new.znanium.com DiekTpoHH0-0ubaHOTeYHas cuctema [DBC] «Znanium.comy.
https://dlib.eastview.com — Mudopmarronusii cepsuc «East Viewy.

https://www.jstor.org - Jstor. IlomHble TEKCTBI HAYYHBIX XYPHAJIOB W KHHUT 3apyOeKHBIX
U3/1aTEJbCTB.

8. https://elibrary.worldbank.org - Onekrponnas 6ubnmorexka Bcemuproro banka.

9. https://link.springer.com - TIoJHOTEKCTOBBIE IOJUTEMATUUECKHE 0a3bl aKaIeMHUYECKUX
JKYpPHAJIOB U KHUT M3J]aTEIhCTBA Springer.

10.  https://ebookcentral.proquest.com- Ebook Central. IToaHble TeKCThI KHHT 3apyOeKHBIX
HAYYHBIX H3aTEIbCTB.

11.  https://www.oxfordhandbooks.com - JlocTym K TIOJNHBIM TEKCTaM CIPAaBOYHHKOB
Handbooks u3narenscrBa Oxford mo mpenMeTHbIM 00JAcTSM: SKOHOMHKA M (DMHAHCHI, MPaBO,
Ou3HEC U yrpaBJIcHUE.

12.  https://journals.sagepub.com - IToiHOTEKCTOBasE 06a3a HAYYHBIX KYPHAJIOB aKaJIeMHUYSCKOTO
U3/1aTebCTBa Sage.

NoakowhE
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