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1. Ilepevens NJIAaHUPYEMBIX Pe3y/IbTATOB 00y4eHHUSI 110 AUCHMIIJIMHE, COOTHECEHHBIX €
IJIAHUPYEMBIMHU Pe3yJIbTATAMH OCBOECHHS IPOrPaMMbIl

1.1. HucrummHa b1.0.04 «Anreb6pa» oOecnieunBaeT OBJIAJICHUE — CICAYIOIIMMHU

KOMIIETEHIIUAMU:
Kon
Kon HaumenoBanue Tama HaunmeHnoBaHnue 3Tana oCBOCHHS
KOMIIeTEeHIMH KOMIIeTEeHIMH 0CBOCHHUSA KOMIIeTeHIMH
KOMITIETeHIMH

Cnocobrocts Cosnanne napaaurMbl MBIIIUICHUS

HUCHOJIL30BAaTh [IKo OC I — s aMKafHauHOHaJILHOI?I
[MKo OCII-2 | anrebOpandeckue METOMIBI 21 P

SKOHOMHUKH 0a3upyromascs Ha
JUTSL pEIIEHUS PUKIIATHBIX o o
— MOJIEIISIX JIMHEHHOM anreOpsl

1.2. B pe3ynbTare 0CBOCHUS JUCUMILIMHBI Y CTYIEHTOB JIOJKHBI OBITH C(HOPMUPOBAHBI:
Hcnonb3oBaHue TpyAOBbIX GYHKLUH 0053aTEIBHO TOIBKO AJIs MPO(ECCHOHANBHBIX KOMIIETCHIINH,
YCTAHOBJICHHBIX CAMOCTOSTENIBHO.

2. O0beM U MecTO JUCHHMIIMHBI B cTpyKkType OI1 BO
O0BbeM THCHUILINHBI

Huctunnuna b1.0.04 «AnreGpa» cocTaBiseT 5 3a4eTHBIX eAuHUIL, T.€. 180 akagemuyeckux
4acoB.

Ha koHTakTHYI0 pa®oTy ¢ npenojaBareieM BblIesIeHO 66 4acoB, U3 HUX 32 yaca JeKIUH 1
32 yaca NpaKkTUYECKUX 3aHATUM, 2 Yaca BbBIACIEHO Ha KOHCYJIbTALIMIO IO IPOMEXKYTOYHOMN
aTTeCTalllN; Ha CAMOCTOSATEIBHYIO pab0Ty 00YJArOIIUXCS BRIIEICHO 78 4acoB s ouHOM (/0.

MecTto aucunmimnnsl B ctpykrype OII BO

JucuuruimHa b1.0.04 «Anrebpa» usyuaercs Ha 1 kypce, B 1 cemecTtpe Ais CTYJEHTOB
ouHoOH (/0.

OcBoenune mucturuHbl b1.0.04 «Anrebpa» omnupaercss Ha MUHUMAJIbHO HEOOXOJMMBIN
00BbEeM TEOPETHUYECKUX 3HAHMH, a TaKkkKe Ha MPUOOpPETEeHHbIE paHee YMEHHUs U HaBBIKM B 00J1acTH
6a30BOT0 Kypca, MOJIY4EeHHBIX B CPETHUX 00pa30BaTEIbHBIX YUPEKACHUAX.

®dopma MPOMEXKYTOUHOM aTTECTallMM B COOTBETCTBHM C Y4YEOHBIM IUIAHOM — DK3aMEH B
MMCbMEHHOU (hopme.

3. CopepkaHue U CTPYKTYPA AUCHMILIMHBI
Ounasn hopma odyuenusn




O0beM TUCUMILUIUHBI, YAC.

KonTakTHas padora ®opma
o0y4aromuxcs ¢ TeKylero
HaumenoBanue Tem npenogaBaTesiemM KOHTPOJIsI
Ne n/m
(pa3neJioB) Beero 10 BUIAM Y4eOHBbIX CPC ycrneBaeMoCTUu™*,
3aHATHI MPOMeEKYTOYHOM
aTTecTaluu™**
KC
J |JP | 1I3
P

Tema 1. | MaTpulbl U ONpEACTUTEINH. 20 6 6 8 K,Kon
Tema 2. | Cucremsl f[I/IHCI/IHLIX 29 6 6 10 K,Kon

YpaBHEHHUH.
Tema 3. | BekTOpsI 1 oniepanuy HaJ 14 5 2 10 K,Kon

HUMH.
Tema 4. 11eMEHTHI aHAIUTHYECKOHN 29 6 6 10 K,Kon

TEOMETPHH.
Tema 5. | JluneitHble mpocTpaHCTBA. 18 4 4 10 K,Kon
Tema 6. | EBKIMIOBBI IPOCTPAHCTBA. 14 2 2 10 K,Kon
Tema 7. | JluneitHble omepaTopsl. 18 4 4 10 K,Kon
Tema 8. | KBagparuunsie hopmbl. 14 2 2 10 K,Kon

Koncynbranum Ha IpoOMeKyTOUHYIO 2
aTTECTALUIO
[IpomexxyTouHas arrecTarus 36 Oxs3
Bcero mo kypcy: 180 32 32 78

YMHOKCHHEC

*Kk*

MaTpHILI.

BozBenenue

Tema 1. MaTpuubl U oOnpeeTUTe/IH.

MaTpulbl B

Conep:xaHue TMCUUILTUHBI

(3% )

MMOJIOKHUTCIIbHYIO

** — dhopmuvl mexyugeeo KoHmpoas ycnegaemocmu. konmpoavras paboma (K), konnoxeuym (Kon).
- paspabomuux ykasvieaem HeooXxooumbvie Gopmvl NPOMENHCYMOYHOU ammecmayuu: 3K3amen (IK3).

OcHOBHBIE CBCIACHUA O Marpuiax. YMHOXKEHIE Marpubl Ha YHUCIIO. Cnoxenne u

CTCIICHB.

TpaHCHOHI/IpOBaHI/Ie MaTpul. Beenenue ONPCACIIUTCIIA. CsoiicTBa onpenenHTeneﬁ. Brruncnenue

onpenenuteneit. CymecTBOBaHHE OOpPaTHOW MAaTPHUIIBI U €€ BBIYUCIICHUE. PaHT MaTpHUIIbL.

Tema 2. Cucrembl THHEHHBIX YPABHEHHM .

O6H_II/IC MMOHATHUS CHUCTEM JIHUHEHHBIX ypaBHeHHﬁ. HaxoxzaeHne eIuHCTBEHHOI'O peHICHUA

CUCTeM JUHEHHBIX ypaBHeHHH. OOMmMIA MOAXOM K PEIICHHUI0 CUCTEM YpaBHEHHH. YcCIOBHE

pa3pelIMMOCTH CHUCTEMBI JIMHEWHBIX ypaBHEHUH. OIHOPOJHBIE CHCTEMBI JIMHEWHBIX YPABHEHUM.

Mopnenb JIeoHTBEBa MHOTOOTPACIEBOM YKOHOMUKH.




Tema 3. BekTopbl U Onlepaniuy HAl HUMH.

JIBymepHOe, TpPEXMEPHOE, MHOIOMEPHOE IIPOCTPAHCTBO. JIMHENHBIE oOmnepanuu Haj
BekTopamu. KosnmmHeapHble W KOoMIUIaHapHble BeKTOphl. CkalisipHOE Npou3BeleHue. BexkTopHoe
IIPOU3BEJICHUE.

Tema 4. Ji1eMeHTHI AHAJTUTHYECKON FreOMETPHUMU.

IIpsiMble TMHUU HA INIOCKOCTH. Y PaBHEHUE INIOCKOCTH U MPSIMOM B MPOCTpaHCTBE. JIMHUM 1
IIOBEPXHOCTU BTOPOTO IMOPSIKA.

Tema 5. J/InHeiliHbIe NPOCTPAHCTBA.

[lonsATHEe NMHEHHOTrO BEKTOPHOIO HPOCTpPaHCTBA. BeKTOp B N-MEPHOM MPOCTPAHCTBE.
JluHeiHass 3aBHCHMMOCTh W HE3aBUCUMOCTH BEKTOPOB. Pa3MepHOCT, u 0a3uc BEKTOPHOIO
npoctpancTsa. [lepexon k HoBoMy Oasucy. JInHeitHbIe TOIITPOCTPAHCTBA.

Tema 6. EBKJINI0BBI IPOCTPAHCTBA.

EBknupnoBo mnpoctpanctBo. CBoicTBa InuHBI  BeKTOopa. OpTOroHaibHbIE BEKTOPBL.
OpToHOpMUpPOBaHHAs CUCTEMA BEKTOPOB. OpTOroHaIn3anusl.

Tema 7. J/IuHeiiHbIe oniepaTopsl.

JluneiiHble omepaTopbl W MX CBOWCTBAa. Marpuia omepaTopa B pa3IUYHBIX Oa3ucax.
CoOCTBeHHbIE BEKTOPHI U COOCTBEHHBIE 3HAa4YeHHsS JuHEHHOro omepatopa. CUMMETPUYHBIN
oneparop. JIunelineie Mmoienu oOMeHa.

Tema 8. KBaapatuunsie ¢gopMbl.

[Tonstue xBagpatuyHoW (opmbl. CBs3p MeXAy KBaJpaTHUHOW (GOpMON M JIMHEHHBIM
oneparopoM. IlpuBeneHue kBagpaTHuHOW (OpMBI K KaHOHHMYECKOMY Bupay. llonoxwurenbHo-

onpezaenénHele (OpMbl, OTpULIaTeIbHO-onpeaenénHslie Gopmbl. Kpurepuii Cunbsectpa.

4. MaTtepunaJjbl TeKyLIero KOHTPOJIsi ycneBaeMocTH 00y4yaromuxcs 1 (poHT OLeHOYHBIX

CPeACTB MPOMEKYTOYHOMN aTTEeCTAUMH 1O TUCHHUIINHE

4.1. Texymuii KOHTPOJIb YCIIEBAEMOCTH

4.1.1. ®opMBbI TeKylIero KOHTPOJISA yCIeBaeMOCTH

MeTOZ[I)I TEKYIIECro KOHTPOJIsA

Tewa (pasnex) yCIeBaeMOCTH

Kontponbsnas pabora Nel
Tema 1. MaTpHIlsl 1 OTIPEICTUTEITH.
KommoxBuym Nel

Tema 2. CucteMbl THHEWHBIX YPaBHEHHIA. Kontponbnas pabora No2

KommoxBuym Ne2




Tema 3. BekTops!l 1 onepanu HaJl HUMH. Kontponbnas padora Ne3

Komnmoxsuym Ne3

Tema 4. DneMeHTHI aHATUTUYECKOW T€OMETPUH. Konrtponphas padora Ne3
KonmoxBuymNe3
Tema 5. JIuHeiHbIE IPOCTPAHCTBA. Kontponpnas padora Ne4d

Konnoxsuym Ned

Tema 6. EBKIHIOBEI IPOCTPAHCTBA. KontponsHas pabota Ned
Kommoxsuym Ned

Tema 7. JIuneitabie onepaTopsl. KontponsHas paborta Ned
Kommoxsuym Ned

Tema 8. KBagparnuusie popMBI. KontponsHas paborta Ned

KomnoxBuym Ned

4.1.2. MaTepuaJjibl TEKyLIEero KOHTPOJIS YCIIeBaeMOCTH

THnoBLIE OIIEHOUYHBIE MATEPHAJLI 10 TeMe 1 « MaTpHuIbl M ONpeaeTnTe T

BapunanTsl 3a1aHuii KOHTPOJIbHOH padoThl Nel

5 6

6 3 -1 2

1. Haiitu npoussenenue matpurr A-B,ecmm A=| 7 -4 | B= 54 0 1)
-2 0

2. HOJ'IBSySICI) CBOMCTBaMH onpeﬂenHTeneﬁ n TeopeMoﬁ Jlammaca BeIYMCIINTD OIIPECACIIUTECIIb

1 2 3 -4
A 2 -3 7 10
Mmatpuibl A=
3 5 -8 0
1 4 5 3
1 4 2 1
3. Ha B 1 -2 1
. Haiitu panr marpuipr B =
P pHt 3 1 -2 1
0 4 1
-2 3 5
4. Haittu marpuity, oopatayto it matpunet A=| 7 -1 4
9 -8 -6

Bonpocs! k kos1okBHYMY Nel
1. OmnpeneneHune wmarpuipl. OJIEMEHTHl MaTpUlbl. 3HAUYE€HUE MHJIEKCOB DSJIEMEHTOB.

Pa3mepHOCTH MAaTpULIBL.



. Marpuna — crpoka. Matpuma — cronoen. OgHo3IeMEeHTHAs MaTPHUIIA.

. KBanparnas marpuma. [ maBHas auaronans. [lobouHas 1uaroHab.

. AnaronansHas matpuua. Enuanunas marpuna. Hyns — matpuna.

. Cymma marpun. Paznocts MaTpuil. Y ciioBue CylIeCTBOBaHUS CYMMbI M pPa3HOCTH MaTpHII.

. CBoiicTBa onepaluu CI0KEHHSI MaTPHIL.

2
3
4
5. PaBubie MaTpuibl. TpancnonupoBanHas MaTpuua. CuMMeTpuyecKas MaTpula.
6
7
8

. HpomBez[eHHe MaTpulbl HA YUCJIO. CpoiicTBa Oornecpanr YMHOXCHUS MaTpHUIIbl HA YUCJIO.

9. [IpousBeneHre MaTpuil. Y CIIOBHE CYIIIECTBOBAHUS IMPOU3BEICHHS MATPHII.

10.
11.

BOSBC,I[GHI/IC MaTpulbl B CTCIICHD.

[lonsitne omnpenenurenss u oOo3HaueHus. OmnpenenuTens MNEPBOrO  MOPSAKA.

Onpenenurens BTOPOro Mopsijika.

12.
13.
14.

Omnpenenurens TpeTsero nopsaka (popmyna). [IpaBuno TpeyroasHUKOB.
Munop. Anrebpandeckoe J0MOJTHEHUE.

Teopema Jlannaca. Bug onpenenurens, i KOTOPOTrO BEIYMCIICHMS 110 Teopeme Jlaraca

YIPOIIAIOTCH.

15.
16.

CRoiicTBa omnpeaenuresneld (CeMb CBOHCTB).

HeBBIpO)KI[eHHaH MaTpuna. O6paTHa;1 mMaTtpuua. COOTHOIJ_IGHI/IG, KOTOPOC BLIIIOJHACTCA

JU1s1 OOpaTHOM MaTPHIIBIL.

17.
18.
19.
20.
21.
22.
23.
24.

Haxoxxnenne o0paTHON MaTPHIIBI C TOMOIIBIO IPUCOETMHEHHOM.

DneMeHTapHble TPeoOPa30BaHUs CTPOK MATPULIbl. DKBUBAJIEHTHBIE MATPULIBI.
Haxoxxaenune oOpaTHON MaTpHIIbI C TOMOILBIO JIEMEHTAPHBIX TPeoOpa3oBaHUi.
Munop k-ro nopsiaka. OnpeneneHue panra MaTpuilbl (4epe3 MUHOPHI).

CaoiicTBa panra Matpuisl. basucHbIil MUHOD.

ANTOpPHUTM BBIUNCIICHMSI paHT'a MaTPULIBI METOAOM OKaiMIIEHHUS MUHOPOB.

Teopema 06 sneMeHTapHBIX TpeoOpa3zoBaHusX MaTpullsl. CTyneHuaTas Matpuua. Panr.

AJTOpUTM BBIUKCIIEHMS paHT'a MAaTPUIIBI C TIOMOIIBIO AIEMEHTAPHBIX TPEOOPA30BAHUM.

THNOBLIE OIICHOYHLIE MATEPHAJIBI IO TeMe 2 «CHcTeMbl JIUHEHBIX VPABHEHUIL.»

Bapnanr 3anpannii KOHTPO/IBLHOM padoThl Ne2

1. PemuTh cucTeMy JIMHEHHBIX ypaBHEHMH METOIOM OOpAaTHOW MAaTpHIbl, BBINOJHUTH

X +2Xy —X3 =1

IPOBEPKY NPABUIILHOCTH pemienus: 3X1 +4Xy —2X3 =1,

5Xl + X3 =-1



2. PemmTh cucteMy JIMHEWHBIX ypaBHEHHH 1o ¢opmynam Kpamepa, BBITIOJHUTH MPOBEPKY
SX{ +2X9 + X3 =3
HPaBWILHOCTU pelienus: §3X] +3Xy —2X3 =1.
5X1+X2 — X3 =-2
3. Metonom ["aycca HaiiTi 00I1Iee pPeIIeHUe U OJJHO YACTHOE PEIICHUE CUCTEMbI JIMHCHHBIX
YPaBHEHHM, BBIIOJHUTh IPOBEPKY IPABWIBHOCTH  IOJYYEHHOIO  YaCTHOTO  PELIEHUS:
X| + Xo +3X3 —2X4 =4
2X) +2X9 +4X3 — X4 =6
3X1 +3X2 +5X3 - 2X4 =6
Bonpocs! k ko/10KBIYMY Ne2
1. JIunerinoe ypaBuenue. [loHsiTue cUCTEMBI M JIMHEHHBIX YPABHEHUM C N HEU3BECTHBIMU.
2. Pemenue cuCTeMbl JIMHEHHBIX ypaBHEHMH. COBMECTHBIE M HECOBMECTHBIE CUCTEMBI
JIMHEHHBIX YPAaBHEHUM.
3. OmnpezeneHHble U HEOMPEIEICHHBIE CUCTEMBI JIMHEHHBIX ypaBHeHMM. YacTHOe U ol1iee
peleHue.
4. PaBHOCHJIbHBIE CUCTEMBbI IMHEHHBIX YpaBHEHUH. DileMEeHTapHbIe IPeoOpa30oBaHus CUCTEM
JMHENHBIX YpaBHEHUU. TpruBHaIbHBIE U IPOTUBOPEUYHBBIE YPAaBHEHUS.
5. CucreMsl n JIMHEHHBIX YPaBHEHUH ¢ N HEU3BECTHBIMHU.
6. MatpuuHblii cr1oco0 peIIeHHs] CUCTEM N JIMHEHHBIX YpaBHEHUH C N HEU3BECTHHIMHU.
7. I'maBHBIM M BcroMorarenbHble onpenenurend cucremsl. IIpaBumino Kpamepa pemenus
CUCTEM N JINHENHBIX YPaBHEHUH C N HEU3BECTHBIMHU.
8. Ocobble citydyau Mpy pelIeHnH CUCTEM JIMHEHHBIX YpaBHEHUH 110 ¢popmynam Kpamepa.
9. Ilonsitue cucteMm M JIMHEHHBIX ypaBHEHUH ¢ 1 HEM3BECTHBIMHU.
10. Teopema Kponekepa-Kanemu.
11. Anroputm merona ["aycca.
12. TlpencraBneHue Ipolecca MPOM3BOJACTBA 3a ONpEeAeNeHHbI mnepuoxa (Tabmuua c
MOSICHEHUEM).
13. CootHomienus 6ananca. HaTtypanbHbIi 1 CTOUMOCTHBIN MeXOoTpaciieBble OaTaHChI.
14. Tunote3a nuneliHocTH JlenTheBa. KoaddumueHT npsaMeIx 3aTpart.
15. BekTop BajlOBOTO BhIMycKa. BekTop KoHeYHOro mnoTpebiieHus. MaTpuna NpsMbIX
3arpar.
16. YpaBHeHue IMHEHHOTO MEKOTPACIIEBOr0 OaslaHca.
17. Marpuna nonssix 3arpat. [IponykTuBHas maTpuna.
18. Kputepun npoayKTUBHOCTH. YucTast MpoayKIus.

Tunopbie OLIEHOYHBIE MATEPHAJBLI IO TeMe 3 «BekTopsl ¥ onepanyu HAA HUMI.)




BapuanTt 3axanunii KOHTPOJILHOI padoThl Ne3

— -
1. BBISICHUTB, SIBJSIIOTCS JIX BEKTOPHI & (3,6) ub (— 1,2) KOJUTMHEAPHBIMHU.

- -
2. Haiitu ckansipHOe mpousBesieHue a- b , eciu

-
a

%

=4, (b

‘:8,(p=135°.

R - -
3. Haiitu ckanspHoe npousBenenne a- b u yroa Mexay BEKTopaMu a (1,2,3) ub (— 1,0,1).
H

— —
4. Haittu 3Hauenume Kkod(h¢unuenta K, mpum KOTOPOM BEKTOppl @ =2pP—(0 ©

- S > - -
b =5p+k q oproroHanbHbI, €Clii BEKTOpbl P U ( HE KOJUTMHEAPHBIC.

-> > -
5. Haiitu BekTOpHOE IpOU3BeAeHHE ax b M CHHYyC yrila MeXIy BEKTOPaMH a(— 2,1,4) u

9

b(3,0,-1).
- - o
6. Haiitu momanp mapauienorpamMma, IMOCTPOGHHOTO Ha BEKTopax a =3pP—(0q u
- - - - -

b=2p+6q,rme p u Q- BEKTOPHI JJIMHBI 2, YTOJI MEXKIY KOTOPbIMU paBeH 60°.

- - -
7. JIaHBI BEKTOPHI a(3,2,2), b(4,—1,5) u C(O,—7,5). Haiitn cmemanHoe mpou3BeACHUE

12. Tlpu kakoM 3HaYE€HUU A BEKTOPHI Z(O,/LZ), 3(1,21,0) u ?(3,4,1) KOMILJIaHApHBIE.
Bonpocsl k ko/L10KBIYMY Ne3

1. JIunelinple onepanuu HaJl BEKTOPAMH.

2. KonnmmHeapHbIe ¥ KOMITIAHAPHBIC BEKTOPBHI.

3. CkansipHO€ TPOU3BEICHHUE.

4. BekTOopHOE MTPOU3BEICHNUE.

THnoBbIe OIIEHOYHBIE MATEPHAJILI IO TeMe 4 «DJeMEeHTHI AHAJUTHYCCKON TeOMeTPHH.))

Bapunanr 3anannii KOHTPo/ILHOIN padoThl Ne3

1. Jau mnapamtenorpamm ABCD, Tpu BepummmHbI KOTOPOrO 3aJaHbI A(— 2,—L5),
B= (— 3,1,3), C(5,4,—2). Haiitu 4eTBepTYyIO BepIIMHY U OCTPHIH yroj napauieaorpamma.
2. Haiitn mymuHy BbicOTBI AD B TpeyroJlbHHKE ¢ BEpIIMHAMU A(3,5), B(Z,—4), C(— 2,1) "

Hanucarh ypaBHEHHUE MEPIICHIUKYIISIpa, OmynieHHOro 13 Touku C na npsamyo AB .

10



3. Haiitu yron Mexay INIOCKOCTBIO 3X—6Yy+8y—9=0u npsaMoH, NpoXoAaslen 4depes
HAYaJo0 KOOPJAMWHAT U TOYKY M(2,—3,5). BbraucnuTh paccTosiHMEe MEXAY ATOM IUIOCKOCTBIO U
TOYKOM.

4. HamucaTh ypaBHEHHE MEPIEHIUKYISAPA, OMYIIEHHOTO U3 TOYKHU M(3,—4,2) Ha TIPSAMYIO

X+2 y-5 z+4

3 -2 -6
2 2_g XY
5. TIoCTpOMTH KPHBEIC 10 3afaHHBIM ypaBHeHmaM: (X—1)° +(x+2)° =9, ?-'-T:L
2 2
X——y—:l, y2 =7X.
16 9

Bonpocs! k kosu1okBUYMY Ne3

1. IIpocreiimine 3a1aun aHATUTUYECKONH T'€OMETPUU (PACcCCTOSHUE MEXAY JABYMSI TOUKAMU;
IUIOINAAb TPEYTOJbHUKA; JIeJIEHUE OTpe3Ka B JAHHOM OTHOILEHHH).

2. YpaBHeHHE NPSIMOI1 ¢ YIIIOBBIM KO3 (HULIUEHTOM.

3. YpaBHeHHE PSAMOM 33JaHHOI TOYKOH 1 YrIIOBBIM KO3 PHUIIEHTOM.

4. YpaBHEeHHE NPSIMON 3aIaHHON IBYMSI TOUKaMHU.

5. O01ee ypaBHEHHE MPSMOI.

6. YpaBHeHHUE NIPIMOM B OTPE3KaAX.

7. B3auMHOE pacroyioxKeHHe JBYX IPSIMbIX 3a/1aHHBIX B 00IIEM BUJIE.

8. Yros Mexay npsMbIMU.

9. YcnoBus napajuieIbHOCTH U EPIEHANKYIIIPHOCTH.

10. PaccrosiHue OT TOYKHU J0 MPSMOM.

11. YpaBHeHuUE TNIOCKOCTH 3aJaHHOW TOYKOM U BEKTOPOM HOPMAJIH.

12. O0uiee ypaBHEHHE MIIOCKOCTH.

13. YpaBHEHUE MIIOCKOCTH B OTpE3Kax.

14. B3zanMHO€E pacnojIoKeHUE IBYX IJIOCKOCTEN.

15. O61ee ypaBHeHUE NMPSIMOM B IPOCTPAHCTBE.

16. KanoHnueckue ypaBHEHUS IPSIMOH.

17. IlapameTpudecKue ypaBHEHHS IPSIMOU.

18. B3anMHO€E pacnosioKeHNE ABYX MPSMBIX B IPOCTPAHCTBE.

19. B3anMHO€E pacnosyiokeHne NpsiIMON U IIIOCKOCTH.

20. OkKpyXHOCTb, OAJIIUIC (ONpENeNeHne; OCHOBHbIE O0O03HAu€HUs; KaHOHUYECKOE
ypaBHEHHUE; rpaduK; SKCIEHTPUCUTET IIUIUIICA).

21. I'unepbomna (onpeneneHue; OCHOBHbIE 0003HAYECHNUs; KAHOHUYECKOE YpaBHEHUE; rpaduK;

CONIPsS’KCHHAA I Hnep6ona; OKCHOCHTPUCUTET FHHCpGOHBI).
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22. [Tapabona (ompeneneHne; OCHOBHbIC 0003HAUYCHUSI; KAHOHUYECKOE YPaBHEHHE; TpaduK).

TunoBbie OlIEHOYHBbIE MATEPHAJILI IO TeMe 5 «JIMHelHHbIe IPOCTPAHCTBA.)

Bapunant 3ananmnii KOHTPOJILHOI padoThl Ned

1. B HexoTopoM Ga3uce JaHbl BEKTOpa 81 = (1,2,1), ay = (2,1,1), ag = (—1,—2,1). Hatitu Bce
3HAYCHUSI M, TIPH KOTOPBIX BEKTOp b = (2,3, m) JMHEHHO BBIPAXKAETCA Yepe3 BEKTOPHI ap,ap,a83.

2. BpISICHUTB SBIISE€TCA JIU CUCTEM BEKTOPOB JIMHEMHO 3aBUCUMOM:

a =(-171-2), a, =(2,321), a3 =(4,4,4,-3), az = (L6,-11).

3. BBISICHUTB paHT U yKa3aTh KaKOW-HUOYAb 0a31c CUCTEMbI BEKTOPOB:

1) & =(1,21), ap =(213), a3 =(150), a4 =(2-24);

2) a =(114,2), a, =(1,-1-2,4), ag =(0,26,-2), a5 =(-333-12), a5 = (-1,0,-4,-3).

4. BoIscHUTB, 00pa3yroT U 0a3uc TPEXMEPHOTO MPOCTPAHCTBA RS BEKTOPBI 8y = (1,1,11),
a, =(101), a3 =(212).
5. Haiitu ¢yHIaMeHTaIbHYI0 CHUCTEMY pPEHICHHH OIHOPOJHOW CHUCTEMBbl JHUHEHHBIX
3%y — X2 +3Xg3 +2X4 +5%X5 =0
5X1 —3X2 + 2X3 +3X4 +5X5 =0
X1—3X2—5X3 —7X5 =0
7Xq —5Xo + X3 +4X4 +X5 =0

YpaBHEHUM:

6. B 6a3uce B = {el, €, 63} 3aJ1aH BEKTOp X = (4,0,—12). Haiiti KoopAMHATHI ATOTO BEKTOpa
B Gasnce B' = {e],e5,65}, re €] =e; +2e, +e3, 5 = 2¢; +3e, +4e3, €5 =3e; +4e, +3e;3.

2 —

7. Jlana marpuma T :(3 5} nepexona ot Gasuca B ={e;,e,} k Gasucy B'={ef,e5}.

Haiiti koopnHaTEI BEKTOPOB €1,€7 B Oasuce B’

1 2 -1
8. Jlana marpuma T ={3 1 0 | mepexoma or 0asuca B:{el,ez,eg} K Oasucy
2 0 1

B'={e],e5,e5}. Haiitn koopaunats! Bektopa €5 B 6asuce B.

Bonpocs k ko1okBuymy Ned

1. Onpenenenre TMHEWHHOTO MPOCTPAHCTBA. AKCHOMBI IMHEIHOTO MTPOCTPAHCTBA.

2. N-MepHBIN apupmeTnueckuit Bektop. CyMMa, mponsBeieHre apu(METHIECKUX BEKTOPOB.
3. N-MepHOE apuPMETHIECKOE BEKTOPHOE MTPOCTPAHCTBO.

4. Cucrema, oicUCTEMA U JIMHEHAsE KOMOWHAIIMS BEKTOPOB.

5. JInHENHO 3aBUCHUMBIE U JINHEMHO HE3aABUCUMBIE CUCTEMBI BEKTOPOB.
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6. bazuc u paHr cucteMbl BEKTOPOB.

7. ba3uc 1 pa3MEepHOCTB JINHEWHOT'O IIPOCTPAHCTBA.

8. CucteMbl TMHEWHBIX OHOPOIHBIX YpaBHEHUH. TpuBHANbHOE PELICHHE.

9. CylllecTBOBAaHUE pA3IMYHOTO YHCJIA PEHICHUM OJHOPOJHOM CHUCTEMbl JIMHEHHBIX
YpaBHEHUH.

10. dynnameHTanbHas CUCTEMA PELICHUH (ITOHITHE, ABE TEOPEMBI).

11. Anroputm noctpoeHus pyHIaMEHTaIbHON CUCTEMBI PEIICHU.

12. CBs3p MeXAYy OAHOPOJHBIMU U COOTBETCTBYIOUIMMH HEOJHOPOIHBIMU CUCTEMaMHU
JIMHEWHBIX YpaBHEHUH.

13. TIpeoOpa3oBaHre KOOPAMHAT BEKTOpa MpH Tepexone OT Oa3uca k 0azucy. Matpuia
nepexosa.

THnoBLIE OIIEHOUYHBIE MATEPHAJILI 10 TeMe 6 «K EBKIMI0BBI MPOCTPAHCTBAY

Bapuanr 3ajannii KOHTPOJILHOI pa6oThI Ned
1. HopmupoBath BeKTOp X, 3aJaHHBIM B OPTOHOPMHUPOBAHHOM 0a3HMce COOTBETCTBYIOIIETO

eBKJIMJIOBA IPOCTPAHCTBA: X =46 — 28y + 283 —€4.
2. Ompenenuts  yroa — MeXIy  BEKTOPaMH X= \/7 e+ \/gez + \/§e3 +€4 u

y= J7 e+ \/gez + €3 — €4, 3aJaHHBIMI B OPTOHOPMHUPOBAHHOM 0a3uce.

3. IIpoBepuTh, YTO BEKTOPHI X = (3,1,2) uy :(—1,1,1) OPTOTOHAJILHBI, ¥ JOMOJIHUTH UX JO

OPTOrOHAJIBHOIO 0a3uca MpOCTPaHCTBA ES.
Bonpocsl k ko/10KkBIYMY Ned
. CkasiipHO€E TPOU3BEIEHNE BEKTOPOB.
. EBKIMI0BO MPOCTPAHCTBO. N-MepHOE apu(pMETUIECKOE €BKIMI0BO IPOCTPAHCTBO.

. [InuHa BexTopa u ee cBOICTBA.

1

2

3

4. Yrosi MeX 1y BEKTOpaMH.
5. OproroHajbHbBIE BEKTOPHI U X CBOMCTBA.

6. OproroHanbHbli 6a3uc. OpTOHOPMUPOBAHHKIH 6a3ucC.
7. IIporiecc OpTOrOHAIM3ALMH.

THnoOBLIE OLIEHOUYHbIE MATEPHAJIbI 110 TEME 7 «JInHeiinble ornepaTopbl.»

BapuanT 3aganuii KOHTPOJILHOM padoTsl Ned

1. BBIACHUTB, ABISIETCS JU ONEPATOP (p(z) JIUHEWHBIM, €CIIM BEKTOp Z:(Zl,22,23):

o(2)=(22 -223:71 + 25;71).
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2. JIuneiHbI onepaTop ¢ 3aJaH MaTpHUIeH A(p. Halitn xoopauHaTsl BEeKTOpa Yy = (p(x) B

-1 0 2
JTOM e Oasuce: A(p =2 1 1]| x= (2,4,—1).
-1

3. B mpocrpanctBe L geiicTByeT JHMHEHHBIH omepaTtop ¢, 3aJaHHbII B 0asuce

1 -1 1
B= {81,62,63} MaTpHIICH A¢ =|2 1 -1|. Haiitu koopauHatel: o0pasa BeKTOpa X = (1,4,1)8;
3 -1 1

npooOpasa BekTopa Y = (1,2,3)8 .
4. Haiitu MaTpuiry A('p JMHEHHOro ormeparopa ¢ B 0a3muce B'={ei,eé}, 3a71aHHOTO

2

, 81 =—26€; +65, 85 =261 —3e,.
_3 3j 1 1+€2, € 1 2

marpuueii A, B Oasnce B = ler.eo}: Ay = [

35
5. [Tycthb oneparop ¢ B 6aszuce B = {el,ez} uMeeT Matpuny A, = (4 3} a orepaTtop i B
! ! ’ 4 ! ! 6
basuce B’ ={g],e5}, rne ef =—7e; +5e,, €5 =—8¢; +6e, mMeeT MaTpuILy Ay = 6 9 Haiitn

MAaTpHIIbI OTIEPaToOpoB @+ U @ -y B Gasuce B' = {ei, e5 }

6. Haiitu coOcTBeHHBIE 3HAYEHHS M COOCTBEHHBIE BCKTOPBI OIlI€paTopa ¢, 3aJaHHOI'O

0o -11
MaTpUIIeH A(p =-1 0 1/
1 1 0

Bonpocsl k ko/10KkBIYMY Ned

1. Oneparop, 06pa3, mpooOpas.

. JIuneinsIil oneparop.

. Marpuua JMHEHHOr o oreparopa.

. CBsi3b Mk 1y 00pa3oM U poodpazom.

. CBs13p MeX1y MaTpULIaMH JIMHEHHOTO ONlepaTopa B Pa3JIMYHbIX Oa3ucax.
. PaBHbIE onieparopel. JIeicTBHS HAX OIIEpaTOpamMu.

. CoOCTBEeHHBIH BCKTOp U COOCTBEHHOE 3HAUCHUE JINHCHHOTO oreparopa.

e BN e Y, I NS N\

. CBolicTBa COOCTBEHHBIX BEKTOPOB U COOCTBEHHBIX 3HAUEHUH JIMHEHHOTO OIepaTopa.
9. XapakTepUCTUYECKUH MHOTOWIEH M XapaKTepUCTUYECKOE YPaBHEHHE JIMHEHHOTO
oreparopa.

10. AJIFOpI/ITM HaXO0XJICHUA COOCTBEHHBIX BCKTOPOB U COOCTBEHHBIX 3HAUCHUM.
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1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

THnoBbIe OLIECHOYHbIE MATEPHAJIBI 110 TEME 8 «KBagparnunbie (hopMbI»

CnekTtp nuHeiHoro onepatopa. Onepartop ¢ NPOCTHIM CIIEKTPOM.

JluneitHoe mpeoOpa3oBaHKE MEPEMECHHBIX.
DOKBUBAJICHTHbIE KBAJAPATUUYHbBIE (JOPMBI.
Kanonudeckuit BU KBaipaTUIHOW (POPMEI.
Meron Jlarpanxa.

MeToa OpTOrOHANBHBIX MPEOOPa3OBAHHIA.
3aKOH MHEPIMH KBaJAPATHUHBIX (HOPM.
Krnaccudukanus kBagpatuuHbix GopM.
Kpurepuii CunbBectpa.

[Tpocras monens oOMena. Marpuiia ooOMeHa.

Omnpenenenue KBaapaTHUHON (popMbl. MaTpulia KBaAPaTUYHON GOPMBI.

Mopnens MexxayHapoaHoi Toprosiu. CTpyKTypHasl MaTpuila TOPrOBIIH.

Bapunanr 3ananmii KOHTPOJILHOI padoThl Ned

1.

[lpuBectn KBaapaTHuHyr0 (opmy f (X1, Xp, Xg) = —16X Xy +8X; X3 —8XpX3 K

KaHOHMYECKOMY BHy MeTOJI0M Jlarpanxa.

2.

[IpuBectn KBajgpaTUuHyIO  (HopMy f(Xl, X2,x3): 2X12 + X% —4X1Xo —4XoX3 K

KaHOHUYCCKOMY BUAY OPTOTrOHAJIbHBIM Hp606p830BaHI/IeM.

3. HUccnenosats kBaapatmunyo  popmy (X, Xp,X3)= X12 + 4x§ + 3X32, +2X1Xp Ha
3HAKOIPEJIEIEHHOCTb.
4. Ilpm KakuX 3Ha4eHMAX T[apaMeTpa &  JaHHas  KBaJpaTuyHas

f (X1, X9, X3)= 2X12 + 3X§ + 2aX1Xp + 2% X3 — 4Xp X3 SABIAETCS 3HAKOONPEAEICHHOM.

Bonpocsl k ko/10KkBHYMY Ned

O 0 9 N »n kA W N

. Onpenenenue kBaapaTHuHO Gpopmbl. MaTpuna kBagpatnyHoN GOpMBI.
. JIuneitHoe npeobpazoBaHKEe NEPEMEHHBIX.

. DKBUBaJICHTHBIE KBaJJpaTHUHbIE ()OPMBI.

. Kanonnueckwuii BUJ1 kBagpaTuyHOU HOpMBI.

. Meron Jlarpanxa.

. MeTos opTOroHaJIbHBIX MPEOOpa30OBaAHUM.

. 3aKOH MHEPLMHU KBaJAPATHUHBIX (popM.

. Knmaccudukanus kBagpatuuHsix Gopm.

. Kpurepnit CunbBectpa.

dopma

MeToaunuyecKkue MaTepuaJbl, MO3BOJAIOIIMEC OHCHUBATD 3HAHUA U YMCHUSA YUYAIIMXCH
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Hpoueuypa NMPoBEICHUSA, KPUTCPHHU U IIKAJIA OHCHUBAHUA KOJJI0KBUYMaA

KonnokBuymM npoBOIUTCS HA MPAKTHUECKUX 3aHATUAX B (hOpMe MHAMBUIYAIBHOW Oecebl

npenoaaBaTeid ¢ KaXKIbIM O6y‘IaIOHII/IMC$I.

[IpenogaBaTens 3agaeT HECKOJBKO (4-5) KpaTKuX BOIPOCOB, IMO3BOJISIIONIMX BBISICHUTD

CTENEHb OCBOCHMSI MaTepHala 00y4JaronuMCsl.

OrtBer Ha KaXKIbIi BOITPOC OLICHUBACTCA OTACIIBHO.

KpI/ITepI/II/I Ilomaora oTBeTa Ha BOIIpPOC, 3HaHHUC  TCPMHHOJOI'UH; CIIOCOOHOCTD
OLCHUBaHUA APryMEHTUPOBATH CBOU OTBCET, CIIOCOOHOCTE PaCKpbIBaTb  IIPUYUHHO-
CICACTBCHHBIC CBA3W MCKAY OSKOHOMUYCCKHUMU (baKTaMI/I, SABJICHUAMH U
nponeccamMmu;, CIIOCOOHOCTH J€J1aTh BBIBOJbI.
IIxama «Ot1nuyHO» - BOIIPOC PACKPLIT IMOJHOCTBIO, TOYHO 0003HaYEHBl OCHOBHEBIC
OLCHUBAaHUA

MOHATHUSA U XapaKTEPUCTUKU I10 TEME.

«Xopo1o» - BOIPOC pPAaCKPBIT, OJHAKO HET IIOJIHOIO OIMCaHUsA BCEX
HEOOXOUMBIX 3JIEMEHTOB.

«Y 1OBJIETBOPUTEIBHOY» - BOINPOC PACKPBIT HE IOJHO, MPUCYTCTBYIOT IpyOble
OLIMOKH, OJHAKO €CTh HEKOTOPOE MOHUMAaHHUE PACKPBIBAEMBIX ITOHATHH.

((HeyI[OBJ'IeTBOpI/ITCJIBHO» - OTBET HA BOIIPOC OTCYTCTBYCT WJIM B LCIOM HC

BEpEH.

[To nToram OTBETOB Ha KaXKIbIii BOTIPOC BBICTABIISICTCS OOIINIT OaJT 32 KOJUIOKBHYM.

Hpouenypa NMPOBCACHUA, KPUTEPHUHU U IIKAJTA OLHCHUBAHUSA KOHTpOJ’IbHOﬁ paﬁoTbl

IIpu mnpoBeneHMHM KOHTPOJILHOW paboThl O00y4aromMMCsl MpeUIaraeTcsi BbIMOJHUTh

HECKOJIBKO IMPAKTHYCCKUX 3aJaHui (4-5) B COOTBCTCTBHHU C HpOfI,Z[eHHBIMI/I TCMaMHU.

Bpewms HanucaHust KOHTPOJIbHOM paboThl cocTaBiseT 90 MuH. (110 JkenaHuo o0ydarouerocs

OTBET MOXKET OBITH JOCPOUHBIM).

Kpurepun
OLICHUBAHHUS

Kaxxgoe 3amaHue KOHTPOIBHON pabOTHl OIEHUBAETCS OMpeAeIEeHHBIM
KOJIMYECTBOM OaiioB (B COOTBETCTBUHU C JTalaMH BBIIOJHEHUS 3aJaHUs).
OneHuBaeTcs: X0 pelIeHUs 3a/1a4uM, HaJuure OIMOO0K B pacuyerax, HajJuuue
BEPHOTO OTBETA.

bamtel, TomydeHHBIE CTYACHTOM 3a pEIIEHUE KAXKIOro  3aJaHus,
cymmupyroTcs. O01ee KOJIM4eCTBO BO3MOXKHBIX OajIoB 3a KOHTPOJIBHYIO
paboty nmpuHumatorcs 3a 100%.

Ixamna
OLIEHMBaHUSA

«OTIN4HO»:

- 86%-100% mpaBUIBHBIX OTBETOB U PEIICHUI.
«Xoporo»:

- 71%-84% npaBUIBHBIX OTBETOB M PELLICHUM.
«Y TOBIIETBOPUTEIHLHO:

- 51%-70% mpaBHILHBIX OTBETOB M PEIICHHIA.

«HGYHOBJ'IGTBOPI/ITCJ'II)Ho»i
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- MeHee 50% npaBUIBHBIX OTBETOB U PELICHUM.

4.2. lIpome:xxyTouHAas aTTECTALUSA

4.2.1. IlepeyeHb KOMIETEHIHI ¢ yKa3aHMeM J3TanoB HUX (pOPMHPOBaHHUS B Ipouecce
ocBoeHHMs1 oOpasoBatenbHOW mporpamMmbl. Ilokasareium W KpPUTEpHMHM OLECHMBAHUS

KOMIIETeHIIHI ¢ y4eTOM JTamna ux (popMHpoOBaHHS

Kon
Kon HauMenoBanue JTamna HaumenoBanue 3Tana ocBoeHHUS
KOMIIETEeHIIM U KOMIIETEeHIIH U 0CBOCHHS KOMIIETEHI[H U
KOMIIEeTeHIINH
Crocobrocts Co3nanue nmapagurMsl MBIILIEHUS
HCIIOIB30BaTh I[IKo OC II - 5 aMKa)I:Ha HOHAILHOI
[IKo OCII - 2 | anrebpanyeckue METObI 2.1 p 8
HSKOHOMUKH 0azupyromascs Ha
JUTS peleHUs o .
MOJICIISAX JTMHEHHOM anreOpbl
MIPHUKJIATHBIX 33724
JTan ocCBOCHUA Iloka3aTeib OLIECHUBAHUSA Kpurepuii oueHuBanusi
KOMIIeTeHIINH
Crniocoben BBIOMpATH Tlemoric . . Sopa
MOHCTPUPYET HABBIKA BBI 5
I[IKo OC II - 2.1 |anrebpanveckue METO/IbI PHPY pv .
WCIIOJIB30BAHUSA  METONOB  JIMHEWHON
Cozpanue mapaaurmsl | s 00paboTkH
anreOpwl I pemieHus 3amad B chepe
MBIIIJICHASI B paMKaxX | 9)KOHOMUYCCKUX JaHHBIX B
. SKOHOMHKH, (UHAHCOB H OmW3Heca,
HAIMOHAJILHON COOTBETCTBUHU c
. . UHTEPIPETAINN ¥ aHAIN3A TIOTyYSCHHBIX
SKOHOMHKH MMOCTAaBJIECHHOM 3amadeil, a
pe3yIbTaTOB, c MIPUMCHCHHEM
Oazupyrormascs Ha | TAK)KE€ TPUMCHSITh HABBIKH .
. . KpEaTUBHBIX pEIICHHUIH,
MOJIEIISX JINHEWHOM | aHamn3a pe3ynbTaToOB
OCHOBBIBAIOIIAXCSI Ha JINYHBIX
anreopsl pacdeToB W O0OOCHOBaHHS
B3IJIA1aX.
MOJTYYEHHBIX BHIBOJIOB
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4.2.2. ®opma u cpeacrsa (MeTobl) MPOBEAEHUSA NMPOMEKYTOUYHOM aTTeCcTAlluU

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

OTBETCTBEHHBIM 3TAIlOM y4eOHOTO Ipoliecca SIBISETCS claya MPOMEKYTOYHAasi aTTeCTalus.
beccriopHbIM (aKkTOpOM YCIENIHOTO 3aBEpLICHUS OYEPETHOTO CeMecTpa SIBJISETCS KPOIMOTIWBas,
cucreMaTnyeckas padoTa CTyleHTa B TEUEHHE BCEro ceMecTpa. B 3ToM ciydae MOAroToBKa K
MPOMEKYTOUHOM aTTecTalud OYyJIeT SABISATHCS KOHIICHTPUPOBAHHOM CcHCTEMaTu3aluend Bcex
MOJIyYEHHBIX 3HAaHUH MO JAHHOMN JAUCUUIUIHHE.

B nauane cemecTtpa peKOMeHyeTcsl 10 BCEM M3Yy4aeMbIM MPEIMETaM MOTYyYUTh BOIPOCHI K
MIPOMEKYTOYHOM aTTECTAllMH, a TAK)KE HMCIOIB30BaTh B MPOIECCe OOYYCHHS MPOrpaMMmy, APyTue
METOJAMYECKUE MaTepHUallbl, pa3padoTaHHBIC 110 JAHHOM THUCHIHUILINHE.

[Ipu moAroToBKE K MPOMEKYTOYHON aTTECTAIIMH KOHCTPYKTUBHBIM SIBIISIETCS KOJIJICKTUBHOE
0o0CyXJIeHHE BBIHOCHUMBIX Ha 3K3aMEH BOIPOCOB C COKYPCHHKAMH, YTO IO3BOJSET MOBBICUTH
CTCTICHh CHUCTEMATH3aI[UU ¥ YTITyOICHHS 3HAHUM.

[lepen nocnegHMM CEMHHApOM IO MPEAMETY CIEAYET COCTaBUTh CIMCOK BOIIPOCOB,
TpeOyIOMMX JOMOJHUTENIBHOTO Pa3bsCHEHMs] MPENoJaBaTeieM Ha KOHCYJIbTAllMM Iepej
IPOMEKYTOUHOM aTTeCTaIHEH.

4.2.3. TunoBble OLIeHOYHBIE CPeICTBA
Cnucok BOIPOCOB JIJIsl MOATOTOBKHU K IK3aMeHYy

1. OmnpeneneHue wmarTpuibl. OJIEMEHTbl MaTpUllbl. 3HAUYE€HHUE MHJIEKCOB 3JEMEHTOB.
Pa3mepHOCTH MaTpHILIbI.

2. Martpuua — crpoka. Matpuua — crondern]. OHO371€MEHTHas MaTpUILIA.
. KBagpaTtnas matpuna. ['maBHast quaronans. [ToGouHast tuaroHaib.
. InaroHaneHasg Marpuna. Ennananas marpuna. Hyns — MaTpuna.
. PaBHbIe MaTpuisl. TpancnonnpoBanHas Matpuna. CHMMeTpUYecKas MaTpHIa.
. Cymma marpun. Paznocts MaTpuil. Y ciioBUE CyIIECTBOBAHUS CYMMbI M pa3HOCTH MaTpHIl.
. CBolicTBa oInepaiuu CJI0KeHUs MaTPHULL.
. [IpousBenenne maTpulipl Ha yncio. CBOWCTBA ONepaliuy YMHOKEHUS MaTPUILIBI Ha YUCIIO.

9. IIponsBeneHne MaTpull. Y CJIOBUE CYIIECTBOBAHUS IPOU3BEIECHUS MaTPULL.

10. Bo3BeneHne MaTpuIlbl B CTETIEHbD.

11. Tlonstme ompenenutenss u oOo3HadeHusa. OmpenenuTens MEpPBOro  MOpsAKa.
Onpenenurens BTOPOro Mopsijika.

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

13. MuHnop. Anrebpanyeckoe JOMOTHEHHUE.

14. Teopema Jlannaca. Bug onpenenurens, A1 KOTOPOro BBIYUCIEHUS 10 Teopeme Jlamnaca
YIPOILAIOTCA.

15. CBoiicTBa onpenenureneit (ceMb CBOMCTB).

16. HeBripoxxnennas marpuna. O6partHast marpuna. CooTHOILIEHUE, KOTOPOE BBITOJIHAETCS
JUIst 0OpaTHOW MaTpHIIbI.

17. Haxoxienue o0paTHOM MaTpHIlbl C TOMOIIBIO TPUCOETUHEHHOM.

18. DnemeHnTapHble MpeoOpa3zoBaHusl CTPOK MAaTPHUILbl. DKBUBAJICHTHBIE MATPHIIbI.

19. HaxoxxieHue o0paTHOM MaTpHIlbl C TOMOILBIO 3JIEMEHTApHBIX PeoOpa3oBaHUM.

003N N KW
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20. Munop k-ro nopsiaka. OnpeneneHue panra MaTpUIbl (Yepe3 MUHOPHI).

21. CpoiicTBa panra Matpuiibl. ba3ucHbIiil MUHOD.

22. AnropuTM BBIYUCIIEHUS PaHra MaTpULbl METOJIOM OKalMJIEHUSI MUHOPOB.

23. Teopema 00 351eMeHTapHBIX NMpeodpazoBaHusax MaTpullbl. CTyrneHdaras maTpuia. Pasr.

24. ANTOpUTM BBIYMCIICHUS paHTa MAaTPHUIIBI C TOMOIIBIO AJIEMEHTAPHBIX TPe0Opa30BaHUil.

25. Jluneitnoe ypaBHenue. [loHsTHE CUCTEMBI M JIMHEHHBIX YPABHEHUI C N HEU3BECTHBIMHU.

26. Pemenue cuctembl JUHEWHBIX ypaBHEHHUH. COBMECTHBIE M HECOBMECTHBIE CHUCTEMBI
JIMHEWHBIX YPaBHCHUH.

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

28. PaBHOCHJIbHBIE CUCTEMBl JIMHEMHBIX YpaBHEHHUH. OJE€MEHTapHble IPeoOpa3oBaHUs
CHCTEM JIMHEHHBIX ypaBHEHUH. TpuBHaIbHbIE U IPOTUBOPEUHBHIE YPABHEHHUS.

29. Cucrempl n IMHEHHBIX YPaBHEHUH € N HEU3BECTHBIMHU.

30. MaTpu4HbIii crIOCO0 PEIIeHUs] CHCTEM N JIMHEHHBIX YPaBHEHUH C N HEU3BECTHBIMH.

31. I'naBHBI W BcriomorarenbHble onpenenutenu cucreMsl. [IpaBuno Kpamepa pemienus
CHCTEM N JINHEHHBIX YPaBHEHUH C N HEU3BECTHBIMHU.

32. OcoOble citydan Ipy PEIICHUH CUCTEM JIMHEHHBIX YpaBHEeHHMI 110 Gpopmyrnam Kpamepa.

33. IloHsATHe cUCTEM M JMHENHBIX YPAaBHEHUN C N HEU3BECTHBIMHU.

34. Teopema Kponekepa-Kanemiu.

35. Anroputm metona ["aycca.

36. IlpencraBienue mpoliecca MNPOU3BOJACTBA 3a OINPEACICHHBIM mnepuos (Tabimuna ¢
TIOSICHEHHEM ).

37. CooTHomienus Oananca. HarypaibHblii 1 CTOUMOCTHBIA MEXKOTpPACIEBbIE OAJIaHCHI.

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

39. Bektop BajioBOro BbIMycka. BekTop KoHe4yHOro mnoTpedieHus. MaTpuua MpsiMbIX
3arpar.

40. YpaBHeHHE TUHEHHOTO MEXKOTPACIEBOTO OajlaHca.

41. Matpuna nossslx 3arpar. IlponykTuBHas maTpuna.

42. Kputepuu npoayKTUBHOCTH. YncTas npoayKuusl.

44. JIuneiinple onepanuy HaJl BEKTOPAMHU.

45. CxansipHO€ NMPOU3BEICHUE BEKTOPOB.

46. BekTopHOE IPOU3BEJECHUE BEKTOPOB.

47. CMen1aHHOE IPOU3BEICHUE BEKTOPOB.

48. OmpeniesieHue TMHEHHOTO MPOCTPAHCTBA. AKCHOMBI JINHEHHOTO MMPOCTPAHCTBA.

49. n-mepHbiii apudmerndeckuit Bektop. Cymma, mpom3BeneHHE apUPMETHIECKUX
BEKTOPOB.

50. n-mMepHOe apudmMeTHIecKkoe BEKTOPHOE MTPOCTPAHCTBO.

51. Cucrema, nojacucremMa U JIMHEHHass KOMOMHAIMS BEKTOPOB.

52. JInuHelHO 3aBUCUMBIE U JTUHEHHO HE3aBUCHMBbIE CUCTEMbI BEKTOPOB.

53. baswuc u paHT CUCTEMBI BEKTOPOB.

54. ba3uc u pa3MepHOCTb JIMHEHHOTO IPOCTPAHCTBA.

55. TlpeoOpa3oBanue KOOpAMHAT BEKTOpa MpH Tepexoie OoT Oaszuca k Oasucy. Marpuia
nepexosa.

56. CkansipHOE IPOU3BEICHHE BEKTOPOB.

57. EBKIINI0BO IPOCTPAHCTBO. N-MEPHOE apH(PMeTHIEeCKOe EBKIUI0BO IPOCTPAHCTBO.

58. JlnrHa BEeKTOpa M €e CBOMCTBA.

59. Yron Mexy BEeKTOpaMH.

60. OpToroHaibHBIE BEKTOPHI H X CBOWMCTBA.

61. OproronanbsHblit 6a3uc. OpTOHOPMHUPOBAHHBIN Oa3HC.

62. CucTembl JINHEHHBIX OJJTHOPOJHBIX ypaBHEHUH. TpHBHATIHHOE pEIICHHE.

63. CymiecTBoBaHME PaA3IMYHOTO YHUCJIA PEIICHUH OJHOPOJHOM CHUCTEMBI JMHEHHBIX
YpaBHEHUM.
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64. dyHnaaMeHTaIbHas CUCTEMa PelIeHUuH (TIOHTHE, IBE TEOPEMBI).

65. Anroputm noctpoeHus GyHIaMEHTAITHPHOM CUCTEMBI PEIICHUM.

66. CBsi3b MEXIy OJHOPOJHBIMH W COOTBETCTBYIOIIMMH HEOJHOPOJHBIMH CHCTEMaMHU
JIMHEWHBIX YpaBHEHUH.

67. Oneparop, oOpa3, mpoobpa3s.

68. JIuHeiHsIi onepaTop.

69. Marpwuia TuHEHOTO omepaTopa.

70. CBs13p MEXIIy 00pa3oM U IPOOOPa3oM.

71. CBsI3b MKy MaTPUIIAMH JTMHEHHOTO OlepaTopa B pa3IMYHbIX 0a3ucax.

72. PaBHbIC oniepaTopsl. JIeiiCTBUS Hall OTIepaTopamu.

73. CoOCTBEHHBIN BEKTOP M COOCTBEHHOE 3HAUYCHUE JIMHEWHOTO OIepaTopa.

74. CBoiicTBa COOCTBEHHBIX BEKTOPOB U COOCTBEHHBIX 3HAUCHUI JTMHEHHOTO OllepaTropa.

75. XapakTepUCTUYECKUII MHOTOWIEH U XapaKTEpPUCTUYECKOE YpaBHEHUE JIMHEMHOIO
oreparopa.

76. AITOpUTM HaX0XKJICHUS COOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX 3HAYCHUH.

77. Cnextp nuHeitHoro onepatopa. OnepaTop ¢ MPOCTHIM CIIEKTPOM.

78. Onpenenenne KBaapaTnaHoi popmel. MaTpuia KBaapaTHIHONW (HOPMBI.

79. JIuneitHoe npeoOpa3oBaHKE MEPEMECHHBIX.

80. DKBUBaJICHTHBIE KBAIPATUYHBIE (POPMEI.

81. KaHoHHMYeCcKHi BU KBaIpaTUIHOU (DOPMBI.

82. Meron Jlarpamxa.

83. 3akoH MHepIUU KBaPATUIHBIX (OpPM.

84. Knaccuukanus KkBaapaTHIHbIX (HopM.

85. Kpurepuii Cunbpectpa.

86. [IpocTas monens oOMeHa. Martpuia oOMeHa.

87. Mogenbs MexayHapoaHOH TOproBiau. CTpyKTypHasi MaTpHila TOPTOBIIH.

HpnMeprle BapHUHaHTBbI 9K3aMCHAIIUOHHBIX OHnJIeTOB

JK3aMeHAIMOHHBIN OmieT Nel

N0 AUCHUILIHHE «AJredpa»
1. BekTopHOE MpON3BEICHIE BEKTOPOB.
2. CoOCTBEHHBIN BEKTOP M COOCTBEHHOE 3HAYCHHE JIMHEHHOTO OIepaTopa.
3. Tlonp3ysich cBoiicTBaMH oOmpeneiuTenell U Teopemoil Jlammaca BBIYUCIUTH OMpPENEIUTENTh

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

3 5 -8 0

1 4 5 3

4. TlpoBepuTh, YTO BEKTOPHI X =(3,1,2) " y=(—1,1,1) OPTOTOHAJIbHBI, U JOMOJHUTH UX JI0

OpPTOrOHAJILHOTO 0a3Kca NPOCTPaHCTBA =

IK3aMeHALUMOHHBIN 0nJier No2

10 M CHMILTHHE «Asredpa»
1. IIpousBeneHue MaTpull. Y CIIOBHE CYIIECTBOBAHHS TPOU3BEICHHUS MAaTPHII.
2. EBKIIZIOBO MPOCTPAHCTBO. N-MEPHOE apUPMETHIECKOE EBKIUIOBO TIPOCTPAHCTRBO.
3. Pemmuth cucrtemy JIMHEHHBIX ypaBHeHUH 1o ¢opmynam Kpamepa, BBINOJIHUTH MPOBEPKY
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SX1 +2X9 + X3 =3
NPABUIILHOCTH peIieHust: 13X +3Xo —2X3 =1.
5X1+X2 — X3 =-2

- - -
4. Haiitm BeKTOpHOE Mpou3BeacHHE ax b W CHHYC yriia MEKIy BEKTOpaMHu a(4,—2,3) u
%

b(-33-6).

Ikana oneHNBaHUA

Kpurtepuu oneHnBanus

OuneHka

JleMOHCTpUpYyeT 3HaHHE Marepuaja B IOJIHOM 00BbeMe,
JIOTHYECKH TPABWIIBHO M3JIaraeT OTBEThl HA BOIPOCHI;, MMEET HAaBBIK
MPAaBUIBHOTO BHIOOpA M HCIIOJIb30BAHHS METOJOB JIMHEHHON anreOpbl
Ui peuieHds 3amad B cdepe SKOHOMHUKH, (UHAHCOB M Om3Heca,
MHTEPIIPETAINU U aHAJTIH3a TIOJYUYSHHBIX Pe3yIbTaToB.

5 (oTIM4HO)

JleMoHCTpHUpyeT 3HaHME MaTepuana B IOJHOM O0beMe, HO
HE3HAYUTENIbHO HapyllaeT MOCIeA0BATeIbHOCTh U3JI0KEHUS, JaeT
HEyBEpEHHBIE U HEJJOCTATOYHO MOJIHBIE OTBETHI Ha BOIPOCHI; IPABUILHO
BBIOMpAET, METOAbl JTUHEHHON anreOpbl [UIsl peuieHus 3agad B cdepe
SKOHOMHKH, (HUHAHCOB U OW3HEca, UHTEpHpeTallik U aHajIu3a
MOJIYYEHHBIX PE3Yy/lbTaTOB, HO HMEET HEeOOJbIINE 3aTPYAHEHUS MPH
peajin3ali METO/I0B.

4 (xoporio)

JleMoHCTpUpyeT 3HAHME MpeAMETa, HO MaTepuall u3jaraer
(dparMeHTapHO ®  HENOCJEJO0BaTeIbHO, JIOMyCKaeT OMIMOKH B
MPUMEHEHUH METOJA PEIICHMs, 3aJady pelaeT YacTUYHO; HMMEET
3aTpyJqHEHHS MPU BbIOOpE METOIOB JTMHEHHOW anreOpbl A peuieHus
3ama4 B cepe SKOHOMHKH, (PUHAHCOB W OW3HECA; HE MMEET HaBbIKa
WHTEPIpETAINN 1 aHAJIW3a MOJTYyYEeHHBIX Pe3yIbTaToOB.

3

(ynoBneTBopUTEIbH

0)

He ngemoHcTpupyer ycBO€HHE  OCHOBHOTO  COJEp>KaHUS
npenMera, OOHapy)KMBaeT HE3HaHHME OoJbllIeld YacTH y4eOHOro
Marepuaa, J0MycKaeT rpyObie OMMOKY B ONIPE/ICTICHUH TMOHATUN U TIPH
pelleHnr 3aJay; HE YMEeeT MPOBOAUTH aHAINU3 MPO(ECCHOHATBHBIX
3a/la4; HEBBIPAOOTAJIHABBIKM BBIOOpA W HCIIOJIB30BaHMUSI METOJIOB
JUHEIHON anreOps! AJis pelieHus 3a1a4 B chepe IKOHOMUKH, (PUHAHCOB
u On3Heca, MHTepIpETallMy U aHAJINM3a MOJTYYeHHBIX Pe3yJIbTaToB.

2
(HEey1OBIETBOPUTEI

BHO)

4.3. MeToanyeckne MaTepuaJibl

IIpouenypa npoBeaeHnsi NUCbLMEHHOI'0 IK3aMeHa

ATTCCTaI_[I/IOHHI)Ie HUCIIBITAHUA TMPOBOJATCA TPEIOJABATECIICEM,

3aHATHUS 10 JaHHOM AUCIUILIMHE.

BECAyIIUM JICKIIMOHHBIC

HpI/I MPOBCACHUH MMCBMCHHOTO 3K3aMCHA B ayIUTOPUU MOXKET OJHOBPCMCHHO HAXOJUTLCH

9K3aMeHyeMasi IPYyIIa B IIOJHOM COCTABE.
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DK3aMEHAIMOHHBINA OMJIET BHIOMPACT caM dK3aMEHYEMBIH B CITy4allHOM TOPSIJIKE.

DK3aMeHyeMble MOTYT II0JIb30BaThCSl MPOTpaMMON y4eOHOM NUCHUIUIMHBI, a TaKXkKe C
pa3peleHus IpernoaaBaTess KalbKyIaTOpaMu.

[Ipu npoBeneHNH 5K3aMeHa SK3aMEHYEeMbIM IpeUIaraeTcs OTBETUTh Ha JIBa TEOPETHUUYECKUX
BOMPOCA U BBIMOJHUTSH /IBA MPAKTHUECKUX 3a/1aHUSI B COOTBETCTBUU C MTPONJCHHBIMU TEMaMHU.

Bpems Hanucanus 3K3aMEHAIMOHHON paboThl cocraBiaser 90 MuH. (MO KETAHUIO
HK3aMEHYEMOT'0 OTBET MOXKET OBITh JOCPOUYHBIM).

W3noxxeHnne marepuaina BeJIETCS B JINCTE OTBETA, KOTOPHIN 3aTeM (110 OKOHYAaHUHU K3aMeHa)
claeTcs Ha MPOBEPKY SK3aMEHATOPYy.

[IpoBepka pabOT BBINONHAETCS 3K3aMEHATOPOM IIOCIE OKOHYAHHUS 3K3aMEHa M OLIEHKH
BBICTABJISIIOTCSL B COOTBETCTBUU C KPUTEPUSMHU OLIEHUBAHUS.

B cnyyae BO3HMKHOBEHHS COMHEHUN OTHOCHTEIHHO TJIYOMHBI 3HAHUH 3K3aMEHYEMOIO
9K3aMEHATOp MOXKET MPHUIJIACUTh €ro W 3a/aTh JOMOJHHUTEIbHbIE M YTOUHSAIOIIWE BOIPOCH B
npejenax yueOHOro MaTepuana, BRIHECEHHOTO Ha 9K3aMEH.

OneHka pe3y/ibTaToOB  MHUCbMEHHOTO  ATTECTALlMOHHOTO  HUCHBITAaHUS  OOBABIAETCS

OK3aMCHYCMBIM B JICHBb €TI0 IIPOBCACHU.

5. MeTonnyeckue ykazaHusi UIsi 00y4aommxcs 10 OCBOCHUIO AU CHUIIHHBI
MeToanyecKue yKa3aHusl 10 BHINOJTHEHUIO KOHTPOJILHBIX PadoT:

JlaHHbIN Bu pabOTHI IPOBEPSIET:

1) ycBoeHHe 00yYaIOIINMHUCS MOTYUYCHHBIX B X0/ O0YUCHHUS] YMEHHI 1 HABBIKOB;

2) CcrmocoOHOCTh BBIOPATh HHCTPYMEHTAIbHBIC CpEIACTBA Ui OOpabOTKM [aHHBIX B
COOTBETCTBHH C ITOCTABJICHHOM 3a/1aueii;

3) yMeHHe poaHaTN3uPOBaTh PE3YyIbTAThl PACIETOB M 0OOCHOBATH MOJTyYECHHBIE BHIBO/IBI.

IIpumepHo 3a 2-3 Hemenu [0 TNPOBENEHHS KOHTPOJIBHOH pabOThl oOydarouiemycs
HEOO0X0/MMO TMOIYYUTh Yy MpenojaBareis INAaOJOH KOHTPOJBHOW paboThl WM TNPUMEPHBIN
nepeveHb MPAKTHUECKUX 3a/IaHUH, BXOSIIIUX B KOHTPOJIBHYIO paboTy, U TOCIE STOTO MPUCTYIHTh
K TIOJITOTOBKE.

ITpu moaroTOBKE K KOHTPOJIBHOM paboTe ciaenyer:

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

2) IPOCMOTPETh MaTePHAITBI TIPAKTHUYCCKUX 3aHATHI M JOMAITHUX 33 JaHUi;

3) mompoboBaTh pEIIUTh 3aJaHus U3 MA0JIOHa KOHTPOJIbHOW PabOThl MIIM MPHUMEPHOTO
NepevHs MPaKTUYECKHUX 3a/1aHuil;

4) 3aKkpenuTh TNOJYYCHHbIE YMEHMS M HaBBIKM, pellas I[OXOXUE 3aJaHus U3

PEKOMEHIOBAaHHBIX MPEIoaBaTeNieM YYCOHMKOB U y4eOHO-METOIMUECKUX MTOCOOHIA.
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Ecnin B mpouecce NOATOTOBKM K KOHTPOJIBHOM paOOTe BO3HUKIM 3aTPyIHEHHUS WIIU
TpeOyloTCsl Kakue-TM00 YTOYHEHHMS M PEKOMEHJAIUH, CIEAyeT OOpaTUThCS 3a IOMOUIbIO K
IIPENoaaBaTelio.

MeToanyeckue ykazaHus 10 MOATOTOBKeE K KOJJIOKBUYMY:

KomnokBuym — 93710 coOecenoBaHMe TMpenoiaBaresis M yyallerocss II0 3apaHee
OIpEEIEHHBIM KOHTPOJIbHBIM BOIIPOCAM.

OcCoOEHHOCTh KOJUIOKBUYMa B TOM, YTO 3TO HE MpPOCTO (opMa KOHTPOIS, a METOA
yriiyOJeHusl, 3aKpeIUIeHUsl 3HaHUM ydalluxcs, Tak Kak B XoJie coOeceloBaHMs IPernojiaBaTellb
UMEET BO3MOXHOCTb Pa3bsICHUTh BOIIPOCHI, BOSHUKAIOILIUE Y YYallerocs B Iporecce MoAroTOBKY.

OTOT BHUJ JEATENBHOCTH Pa3BUBACT HABBIK OCYLIECTBIATH COOp, aHaIM3 U OOpabOTKY
JTAHHBIX, HEOOXOMMBIX JJIS pelIeHus MPo(heCcCHOHANBHBIX 3a/1a4.

Ha camocTosiTenbHyI0 HOATOTOBKY K KOJUIOKBUYMY 00Y4aroleMycCsi OTBOJUTCS 2-3 HEJelNu.

IIpu noAroTOBKE K KOJIJIOKBUYMY CIIEAYET:

1) mpocMOTpeTh KOHCHEKTHI JIGKIMH M TPAKTHYSCKUX 3aHSATHH M OTMETUTh B HHUX
MMEIOLIUECS] OTBETHI HA BOMPOCH! KOJJIOKBUYMA,

2) ecau KOHCHEKTbl COJAEp)KaT He BCE OTBEThl MWJIM YacTb BOIPOCOB BBIHECEHO
IpernoJiaBaTeseM Ha CaMOCTOSTENbHOE PACCMOTPEHUE, HEOOXOJUMO U3YyUUTh COZiepKaHue ydeOHOH
JUTEpaTyphl, PEKOMEHJOBAaHHOW IIPENoAaBaTeseM;

3) B ciayyae BO3HMKHOBEHMS KaKUX-TMOO 3aTpyJHEHUH IpU IOATOTOBKE CIIEAYET
00paTUTHCS 3a MOMOILBIO K IPENOoIaBaTelIto.

CaMonoaroToBKa K NpaKTHYeCKUM 3aHSATHAM

[Ipn moAroToBKE K MPAaKTUYECKOMY 3aHATHIO 00yJaroneMycsi HEOOXO0I1UMO:

1) 03HAKOMUTBCS C COOTBETCTBYIOUIECH TEMOH MPOTPaMMBbI AUCIUTUINHBL;

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

3) TIATeIbHO U3YYHUTh JIEKIIMOHHbIN MaTepuait;

4) U3y4uTh PEKOMEHI0BAaHHYIO JIMTEPATYPY 10 JAHHOH TEME;

5) 03HAKOMUTBHCSI C BOIPOCAMH OYEPETHOTO MPAKTUUECKOTO 3aHSATHS.

BaxHbIM acCHeKTOM CaMOCTOSATENIbHOW MOJATOTOBKM CTYAEHTOB fABIseTcs paboTa cC
O0uOIMOTEeYHBIM (HOHIOM.

Ora paboTa npeanojgaraeT pa3IuvyHble BAPUAHTHI MOBBIMIEHUS TPO(ECCHOHATBLHOTO YPOBHS
CTYJEHTOB B TOM YHCJIE:

a) MOJIy4eHHEe KHUT B HAYYHOM a0OHEMEHTE;

0) U3yyeHHe KHUT, )KYpHAJIOB, ra3eT B YUTATHHOM 3aJle;

B) BO3MOXHOCTH ITOHMCKAa H606XOJII/IMOFO Marcpuraia mocpeaCTBOM IJICKTPOHHOI'O KaTajaora,
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I') MOJy4YeHHE HEOOXOIUMBIX CBEACHHH 00 HCTOYHMKAX HWHOOpPMAIMU Yy COTPYAHHKOB

OUOJIMOTEKMU.

6. YueOHasi iuTepaTypa u pecypcbl HHPOPMANUOHHO-TEJIEKOMMYHHUKAIIMOHHOM CeTH
"UHTepHer', BKJIIOYAA NepPeYeHb Y4eOHO-METOAMYECKOr0 obecneyeHust 1Jas

CaMOCTOSITEILHOM paGOTbI oﬁyqammnxcﬂ mo JTUCHUIIJIMHE

6.1. OcHoBHas uTEpaTypa.
1. AprtamoHoB. JluHeliHas anreOpa u aHaguTH4ecKas TreomeTpus. Kypc Jnekmui mis

SKOHOMHUYECKUX cnenuanbHocTeil. M.: «Jlemo» 2012, 212c.

2. Manyrun, B. A. Jluneiinas anreOpa At SKOHOMHCTOB. Y4eOHUK, IPAKTUKYM U COOPHHK
3amau : Uil OakanaBpuata W cnenuanutera / B. A. Manyrun, . A. Pommnaa. — Mocksa :
WznatensctBo FOpaiit, 2019. — 478 ¢. — (bakanaBp u cneunanuct). — ISBN 978-5-534-02976-5.
— Texkcr : anextponnsiit / IbC HOpaiit [caiit]. — URL: https://biblio-online.ru/bcode/4331763

3. [TpockypsikoB, N.B. COopHuk 3amay mo nuHEHHOW anrebpe : ydeOHoe mocobue / U.B.
[TpockypsikoB. — 14-e u3n., crep. — Cankt-IlerepOypr : Jlanp, 2019. — 476 c. — ISBN 978-5-
8114-4044-3. — Tekct : snexkTpoHHbI / JlaHb : 37MeKTpoHHO-OMOMMOTeUHas cuctema. — URL:

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

6.2. JlonosiHuTEIbHAS JIUTEPaATypa.
1. bexnemumes, J{.B. Kypc ananutuueckoir reoMeTpuu U JTUHEHHON anreOpbl : yueOHUK /

J.B. bexnemumen. — 17-e uzz., crep. — Cankr-IlerepOypr : Jlans, 2020. — 448 c. — ISBN 978-
5-8114-4748-0. — Texkcr : anekTpoHHbIH // Jlanp : s1ekTpoHHO-OMOIMOTeUHast cuctema. — URL:

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

2. Manyrun, B. A. JluneiiHas anrebpa 1ist 5KOHOMHUCTOB. YYeOHUK, MPAKTUKYM U COOPHUK
3ajad : Juid By30B/ B. A. Manyrun, fI. A. Poumuna. — Mocksa : U3narensctBo HOpaiir, 2020. —
478 c. — (Beicmee obpazoBanue). — ISBN 978-5-534-02976-5. — Tekct : anekrponnsiit // IbC
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