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1. Ilepeyensb NJIaHUPYEeMBbIX Pe3y/IbTATOB 00y4eHHUSI 10 AUCHMILJIMHE, COOTHECEHHBIX €
IUIAHUPYEMBIMH Pe3yJIbTaTaMHU 0CBOEHHS MPOrpaMMbl

1.1. Hucnummumaa B1.0.06 «Aareopa» oOecreynBaeT OBJAJCHUE CIEAYIOIIMMHA

KOMITCTCHIIUSIMMU:
Kon
Kon HaunmeHnoBaHue HaumeHoBaHMe KOMIIOHEHTA
KOMIIOHEHTa
KOMIIETEHIIUH KOMIIETEeHIIUH KOMITETEeHIINH
KOMIIETeHIIHH
CrniocobeH co3faBarh mapagurmy
ITKo OC I - MBIIJICHUS B paMKax
Cnoco0eH UCIT0/Ib30BaTh 2.1 HAIlMOHAILHONW YKOHOMUKH,
Ko OC 11 - 2 anreOpanvecKue MeTO bl 0a3uPYIONIYIOCS Ha MOJEIISIX
JUISL peLEHUs IPUKIIAIHBIX JMHENHON ayireOpsl
3a1a4 CnocoOeH IPUMEHSTh METOBI U
A TTKo OC I1 — PUMET g
29 MOJIENIN JTUHENHOM areOpbl npu
' PEIICHUH MPUKJIAIHBIX 3a1a4

1.2. B pe3ynbTare 0CBOCHHUS JUCUMILIMHBI Y CTYI€HTOB JIOJKHBI ObITH CHOPMUPOBAHBI:
Hcnonb3oBanue TpyAOBbIX (GYHKLUN 0053aTEIBHO TOIBKO JJ1s MPO(PECCHOHANBHBIX KOMIETEHIIHH,

YCTAHOBJICHHBIX CAMOCTOSATCIIEHO

OTD/TD Koxn xomnonenTa Pesynbrarel 00yueHus
(npu Hanuuuu KOMIIETEHIIUU
npogpcmanoapma) /
TPYZIOBBIE WIH
npodeccuoHaIbHbIE
JICHCTBHS

[IKoOCII-2.1 [Bnanus:

[IKoOCII-2.2  [meronoB u Mojenei TMHEMHON anreOpsl JIsl pelieHun
MTPUKJIAIHBIX 3a]a4

YMeHus:

0azupyrolmecs Ha MOJIENSIX JIMHEHHOM anreOpsl
Hagbiku:

[IPUMEHEHNE METOJIOB U MOJENe

MMHEWHOW anreOpbl MPH peleHUH

PUKJIAIHBIX 33724

2. O6bem U MecTO IMCHUILIUHBI B cTpykType OIT BO
O0beM JMCHUIIIMHBI
Jucrunnuaa b1.0.06 «Anrebpay» cocTaBiseT S 3a4eTHBIX euHUIL, T.€. 180 akameMuyeckux
4acoB, 135 acTponoruueckuii 4acos.
Ha konTakTHyt0 paboTy ¢ mpernojaBaTesieM BblieleHO 66 akanemuueckux vacoB (50 acr.
4.), U3 HUX 32 ak. 4. (24 acTp. 4.) nekuuii u 32 ax. 4. (24 acTp 4.) IpakTHUYECKHUX 3aHITHH, 2 aK. ( 2
acTp. 4.) BBIJEJIEHO Ha KOHCYJIbTALMIO MO NMPOMEXKYTOUHOM aTTecTalul; Ha CaMOCTOSITEIbHYIO

paboty obydaronuxcs BbieneHo 78 ak.u. (59 actp.4.) it ouHOM (/0.



,HI/ICHI/IHJ'II/IHa PEAIN3YETCA C IPUMCHCHUEM JUCTaHIITHOHHBIX O6p330BaTeHBHLIX TEXHOJIOTHI

(manee — 10T).

Bt paborsi TpynoemkocTs (B akaj.qacax)
ouHasi GOPMBI OOyICHUS

O01masi TPy10eMKOCTh 180
AynutopHasi pabora 66

Jlekuun 32

IIpakTHueckue 3aHATHA 32
CamocTrosiTesbHasi padora 78
KoHTpoJib caMocTOosATeIbHOM Pad0ThI 36
KoncyabTanus 2
Buja nToroBoro KOHTpoJst DK3aMeH

Mecto nucuuniaunbl B ctpykrype OII BO

Hucuumnuna b1.0.06 «Anrebpa» m3ydaercs Ha 1 kypce, B 1 cemecTtpe Juisl CTyIEHTOB
ouHoH (/0.

Hucuunnuna b1.0.06 «Anrebpay» peanuzyercst Hapsiay ¢ uzydyeHuem aucuuruimnsl b1.0.05
«MaTremMaTuueCKuil aHaIIN3.

®dopma NMpoOMEeKYyTOUHON aTTECTALIUU B COOTBETCTBUH C YY€OHBIM IIJIAHOM — 9K3aMEH B MHUChbMEHHOM

dbopwme.

Joctynm Kk cuctemMe AUCTAaHIIMOHHBIX OOpPa30BaTENbHBIX TEXHOJOTHH OCYIIECTBISETCS
KOKJBIM OOYYarOIIMMCSI CaMOCTOSITEIbBHO C JII000Or0o ycTpoiicTBa Ha mopraie: https://sziu-
de.ranepa.ru/. Ilaponb U JOTUH K JUYHOMY KaOWHETY / MPOQUIIO MPEAOCTABISIECTCA CTYICHTY B
JIeKaHare.

Bce ¢dopMbl Tekymiero KOHTPOJS, MPOBOJUMBIE B CHCTEME AMCTAHIIMOHHOTO OOy4YeHUS,
OOCHUBAIOTCA B CUCTEMC AUCTAHIIMOHHOI'O 06yqu1/1${. I[OCTYH K BHJACO W MarcpuajiamM J'IGKHI/Iﬁ
MPEIOCTaBIsIETCS B TEUYEHHE Bcero cemectpa. JlocTym K KaxkaoMmy BuAYy pabOT M KOJIUYECTBO
MOMBITOK HA BBIOJIHCHUE 3a/JaHUS TPEJOCTaBISICTCS HAa OrPAHWYCHHOE BpPEMs COTJIACHO
peraamMeHTy JUCHUILIMHBL, onyoiaukoBaHHOMY B CJIO. IIpenonaBatenb OlI€HUBAET BBITOJHEHHBIC
obyvaronuMmcs padboTel He mo3aHee 10 pabounx qHEHN Mocie OKOHYAHMS CPOKA BBHITTOJTHEHUSI.



3. Conep:kaHue U CTPYKTYPA AU CIUILJINHbBI

O0beM TUCHUTUIMHBI, YaC.
Ounas KO]—[ﬁTaKTHaﬂ padota Dopma
Popma o0y4arommxcs ¢ TeKylero
Gvuen HaumenoBanue Tem npenogaBaTesiemM KOHTPOJIsI
ooy (pa3aeJioB) Bcero 10 BUIAM Y4eOHBbIX CPC | YcmeBaemocTu™*,
uaNe 3aHATHH MPOMeKYTOYHOM
n/n C aTrecTauu™**
J | JIP I3
P
Tema 1. | MaTpHIIBl ¥ OTIPEACITUTEITH. 20 6 6 8 K,Kon
Tema 2. | Cuctemsl JUIHHeHHHx 2 6 6 10 K Kon
YpaBHEHHUH.
Tema 3. | BekTopsI 1 oniepanuy Haj 14 ) ) 10 K, Kon
HHUMH.
Tena 4. DNeMeHThl aHATUTUIECKON 2 6 6 10 K, Kon
TE€OMETPHUH.
Tema 5. | JIuneiHbIe IPOCTPAHCTBA. 18 4 4 10 K,Kon
Tema 6. | EBKIMOOBBI IPOCTPAHCTBA. 14 2 2 10 K,Kon
Tema 7. | JIunelinble onepaTopsl. 18 4 4 10 K,Kon
Tema 8. | KBagparuunsie popmel. 14 2 2 10 K,Kon
[IpomexxyTouHas aTTecTauus 36 2% Ok3
Bcero o kypcy: 180 32 32 78

** — dhopmubl mekyugeeo KOoHmpoas ycneeaemocmu. konmpoavhas paboma (K), konnoxeuym (Kon).
*AX . pazpabomuux ykasvieaem HeobXooumbvie Gopmvl NPOMENHCYMOUHOU ammecmayuu: 3Kk3amer (IK3).

Conep:xaHue TMCHUILIHHBI

Tema 1. MaTpuubl U onpeaeuTe/ M.
OcHOBHBIE CBCIACHUA O Marpulax. YMHOXKEHNE MaTrpubl Ha 4YHUCIIO. Cnoxenue u

YMHOKCHHEC MaTpHul. Bo3seneHue MaTpulbl B 11(S0§%:¢] CTCIICHB.

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

MMOJIOKUTCIIBHYIO

onpenenuteneit. CyiecTBOBaHNE OOPAaTHOM MAaTPHUIIBI M €€ BBIYUCICHUE. PaHT MaTpHUIIbL.

Tema 2. Cucrembl THHEHHBIX YPABHEHHM .

OOmre MOHATHS CUCTEM JMHEWHBIX ypaBHeHMH. Haxo’kIaeHune eIMHCTBEHHOTO pelleHHs
CHCTEM JIMHEHHbIX ypaBHeHUH. OOIMH MOAXOJ K pEIIeHUIO CHUCTEM YpaBHEHHMH. YcIoBHE
pPa3penIMMOCTH CHUCTEMBI JIMHEWHBIX ypaBHEHHH. OIHOPOJHBIE CHCTEMBI JIMHEWHBIX YpaBHEHUM.
Mopenb JIeoHTBEBa MHOTOOTPACIEBON Y KOHOMUKH.

Tema 3. BekTopbl 1 onepanuyu HaJJ HUMH.




JIByMepHOe, TpEXMEpPHOE, MHOTOMEpPHOE MpPOCTpaHCTBO. JIMHEHBIE omnepauuu Hajg
BekTopamu. KosnmmHeapHble W KOMIUIaHapHble BekTOphl. CkaisipHOE Ipou3BeneHue. BekTopHoe
IIPOU3BEICHUE.

Tema 4. Ji1eMeHTHI AHAJTUTHYECKOH reOMeTPHUH.

[Ipsimble TMHUM HA TUIOCKOCTH. Y PaBHEHHUE IUIOCKOCTH M NPSAMOM B IPOCTpaHCTBE. JIMHUM 1
IIOBEPXHOCTU BTOPOT'O MOPAIKA.

Tema S. J/InHeiiHbIe IPOCTPAHCTBA.

[lonsiTE NMHEMHOrO BEKTOPHOIO IPOCTPAaHCTBA. BEKTOp B N-MEPHOM MPOCTPAHCTBE.
JluHeliHas 3aBUCUMOCTb M HE3aBUCHUMOCTb BEKTOpOB. Pa3mepHocTh M 0a3uc BEKTOPHOIO
npoctpanctsa. [lepexon k HoBoMy 0azucy. JInHeitHbIe MOAIPOCTPAHCTBA.

Tema 6. EBKJIMI0BBI IPOCTPAHCTBA.

EBxkmunoBo mpocrpanctBo. CBoiicTBa AnuHBl  BekTOpa. OpTOrOHaJIBHBIE BEKTOPHI.
OpToHOPMUPOBAaHHAs CUCTEMA BEKTOPOB. OpTOroHaIM3anusl.

Tema 7. J/InHeiiHbIe OonIepaTopkl.

Jluneiinple omepaTopel W WX CBOWCTBa. Marpuia orepaTopa B Ppa3jIHYHBIX Oa3zucax.
CoOcTBeHHbIE BEKTOpbl W COOCTBEHHbIE 3HAYEHMs JIMHEHHOro omnepatopa. CHUMMETPUUYHBIN
oneparop. JIuneiinsle Mogenu ooOMeHa.

Tema 8. KBaapatuunsie ¢gopMbl.

[Tonsatue xBagpaTmuHOW Gopmbl. CBS3b MEXAy KBaApaTHYHOW (OPMOW W JIMHEHHBIM
oneparopoM. IlpuBeneHue kBaapaTMuHOW (GOpPMBI K KaHOHHWYECKOMY Buay. llomoxurenbHo-

ornpenenénHble GOpMbl, OTpULaTEeNbHO-0npeaenéHHbie popmbl. Kpurepnii CunbBectpa.

4. MaTepuaJbl TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH 00y4aK0IIUXCS

4.1. B xonne peanusauun jucuunauibl 51.0.06 Anredpa ncnosb3yoTcs cjiegyomme MeToabl
TeKYLero KOHTPOJIs YCIIeBAeMOCTH 00y4aKOIIMXCs:



MeTtoabl TEKyH1ero KOHTPoJIs

Tema (pasaex) yCIeBaeMOCTH

KonTtponsHas padota Nel
Tema 1. MaTpuIlsl 1 OTIPEICTHTEIH.

Konnoksuym Nel

Tema 2. CucteMsl TMHEHHBIX YpaBHEHUH. Kontponphas pabora Ne2

Konmoxsuym Ne2

Tema 3. BekTops!l 1 onepanuy HaJl HUMH. KontponbHas padora Ne3

Konnoxsuym Ne3

Tema 4. DneMeHTHI aHATUTUYECKOW T€OMETPUH. Konrtponbhas padora Ne3
KonnoxsuymNe3
Tema 5. JIuneitabie MPOCTPAHCTBA. KontponbsHas paborta Ned
Konnoksuym No4
Tema 6. EBKIMIOBBI IPOCTPAHCTBA. KonTponbras pabora No4
Konnoksuym No4
Tema 7. JIuneiiHble ONEPATOPHI. KonTponbras pabora No4
Konnoksuym No4
Tema 8. KBagparuutsie (popMBbl. KonTposbHas pabora Ne4

Komnmoxsuym Ned

4.2. TunoBbie MaTepUAIbI TEKYIIEr0 KOHTPOJISA YCIIEBAEMOCTH 00yYAKOIIUXCS
4.2.1. TunoBble MaTepuaJbl TeKylIero KOHTPOJS YCIeBaeMOCTH O0y4aroluxcs o

Teme 1 «MaTpuibl 1 ONpeaeauTe N

BapunanTsl 3a5aHuii KOHTPOJIBbHOM padoThl Nel

5 6

6 3 -1 2
1. Haiitu npousBenenue Matpull A-B,ecnu A= 7 -4 |, B= (5 40 J.
-2

2. HOJ'IBSySICI) CBOMCTBaMH onpeﬂenHTeneﬁ 151 TeopeMoﬁ Jlammaca BBIYMCIIUTD OIPCACIINTECIIb

1 2 3 -4

MaTpuiel A = 2 =3 710

5 -8 0

1 4 5 3
1 4 2 1
3. Haiitu panr matpuisl B = b-2 2
31 =21
0 4 1 0



-2 3 5
4. Haiitu maTpuiry, oOpaTHYIO i MaTpuilbl A= 7 -1 4
9 -8 -6
Bonpocs! k ko1okBuymy Nel
1. Ompenenenrie MaTtpulbl. JIEMEHTbl MaTpPHUIbl. 3HAYEHHE WHJIEKCOB 3JIEMEHTOB.
Pa3zMepHOCTH MaTpHUIIBI.

2. Marpuna — ctpoka. Martpuna — cronbemn. OHO3JIEMEHTHAs MaTPHUIIA.

. KBanparnas marpuma. ['maBuas auaronans. [lo6ounas nuaroHass.

. AnaronansHas matpuua. Enuanunas matpuua. Hyns — matpuna.

. PaBHbIe MaTpuisl. TpancnonnpoBanHas MaTpuna. CuMMeTpuuecKkas MaTpULIA.

3
4
5
6. Cymma marpui. Paznocts MaTpuil. Y ciioBre CylIIeCTBOBAHUS CYMMbI U Pa3HOCTH MaTpUIL.

7. CBolicTBa orepaiyy cI0KeHus: MaTPULL.

8. IlpousBenenue Marpuilpl Ha ynciao. CBOMCTBA olepalii YMHOXKEHHSI MAaTPHUIbl HA YUCIIO.

9. [Ipon3Benennie MaTpuil. Y CIOBHE CYIIIECTBOBAHUS IIPOU3BEICHUS MATPHII.

10. Bo3BeneHue MaTpuiibl B CTETIEHb.

11. Tlonstme omnpenenurenss u oOo3HaueHusa. OmpenenuTenb MEPBOro MOPSAIKA.
Onpenenurens BTOPOro Mopsijika.

12. Onpenenurens TpeThero nopsiaka (popmyina). [IpaBuno TpeyroibHUKOB.

13. Munop. AnreOpandeckoe JOMOJTHCHHE.

14. Teopema Jlamnaca. Bua onpenenurens, isl KOTOPOro BbUKCIeHHs 110 Teopeme Jlamaca
YIPOIIAIOTCS.

15. CBoiicTBa onpenenuTesneil (ceMb CBOMCTB).

16. HeBbipoxxaennas marpuna. Obparnas marpuna. COOTHOLIEHHE, KOTOPOE BBIMOJIHAETCS
JUIs OOpaTHOW MaTpHIIbI.

17. Haxoxienue o0paTHON MaTPHIIBI C TTOMOIIBIO TPHCOETUHEHHOM.

18. DnemeHTapHbIe IPe0OpPa30BaHUs CTPOK MAaTPULIbl. DKBUBAJICHTHBIE MaTPHUIIBI.

19. HaxoxieHre oOpaTHOM MaTpUIlbl C TOMOIIIBIO 3JIEMEHTAPHBIX TPe0Opa3oBaHU.

20. Munop k-ro nopsiaka. OnpezieneHre paHra MaTpuUIlbl (Uepe3 MUHOPBI).

21. CpoiicTBa paHra MaTpuiibl. ba3ucHbIil MUHOD.

22. AIrOpuTM BBIYMCIICHHS paHTa MaTPHIBI METOJA0OM OKAMMIIEHHS] MUHOPOB.

23. Teopema 00 >r1eMeHTapHBIX MpeodpazoBaHusx Matpullbl. CTyneH4aras matpuia. Panr.

24. ANropuTM BBIYMCIICHUS PaHTa MaTPUIIBI C MOMOIIBIO AIEMEHTAPHBIX TPeoOpa3oBaHui.

4.2.1. TunoBble MaTepHaJbl TEKyLIEro KOHTPOJS YCIEeBaeMOCTH O0y4arommxcs IO

TeMe 2 «CucreMbl JMHEHHBIX YPABHEHUI.)




BapuanTt 3axanunii KOHTPOJILHOI padoThI Ne2
1. PemuTh cucTeMy JHMHEHHBIX ypaBHEHMH METOIOM OOpaTHOW MAaTpHIbI, BBINOJHUTH
X+ 2X2 —X3 = 1
NPOBEPKY MPABUWIBHOCTU PEHICHUS: < 3x) +4xy —2x3 =1.
Sxp+x3=-1
2. Pemmth cucteMy NMHEHHBIX ypaBHEHUH 1mo ¢opmynam Kpamepa, BBIIOIHUTH MPOBEPKY
5x1 +2)C2 + X3 =3
NPaBUIBHOCTH PEIICHUS: < 3x +3xy —2x3 =1.
5x1 + Xy —X3 = 2
3. Metonom ["aycca HaiiTi 0011Iee pPEIIeHUE U OJJHO YACTHOE PEIICHUE CUCTEMbI JIMHCHHBIX
YpPAaBHEHUH, BBIINOJHUTh NPOBEPKY MPABUIBHOCTH  IOJYYEHHOTO YaCTHOI'O  PELICHHUS:
X1 +Xp +3X3 —2)(,'4 =4
2)61 +2x2 +4X3 — X4 =6 .
3x1 +3XZ +SX3 —2)64 =6
Bonpocs! k ko/10KBIYMY Ne2
1. JIunetinoe ypaBuenue. [loHaTre cucteMbl m JIMHEWHBIX YPAaBHEHUM C N HEM3BECTHBIMU.
2. Pemienue cucreMbl JMHEWHBIX ypaBHEHUU. COBMECTHBIE M HECOBMECTHBIE CHUCTEMBI
JMHENHBIX YpAaBHEHUMN.
3. OmnpezeneHHble U HEOMPEICICHHBIE CUCTEMBI JIMHEHHBIX ypaBHeHUM. YacTHOe U oO1iee
peleHnue.
4. PaBHOCUJIbHBIE CUCTEMBI IMHEWHBIX YpaBHEHUH. DiieMeHTapHbIe TPeoOpa3oBaHus CHCTEM
JMHEUHBIX ypaBHEHUN. TpHUBHaIbHBIE U IPOTUBOPEYUBLIE YPABHEHHUS.
5. CucreMsl n JINHEHHBIX YPaBHEHUH C N HEU3BECTHBIMHU.
6. MaTpuuHbIii cr1ioco0 perieHus: CUCTEM N TUHEHHBIX YpaBHEHUHN C N HEU3BECTHBIMHU.
7. I'maBHBIA W BCIIOMOTAaTeNbHBIE omnpeaenurenu cuctemsl. IIpaBuno Kpamepa pemenus
CUCTEM N JIMHEWHBIX YPABHEHUH C N HEU3BECTHBIMH.
8. OcoOble citydau Mpu pelIeHud CUCTEM JIMHEWHBIX ypaBHeHH o popmynam Kpamepa.
9. IlonsiTve cUCTEM 771 TUHEWHBIX YPAaBHEHUN C /1 HEU3BECTHBIMHU.
10. Teopema Kponekepa-Kanemu.
11. Anroput™m Metoja ["aycca.
12. TlpencraBieHue Impolecca MPOU3BOJACTBA 3a ONpeIeNeHHBbIH mnepuoj (Tabmuma c
MOSICHEHUEM ).
13. CooTtHomienus 6ananca. HaTypanbHbIN 1 CTOMMOCTHBIN MeXOTpaciieBble OalaHChI.

14. T'unotesa nmuneitHocTn JlenTheBa. KoadpummeHnT npsimbix 3aTpar.



15. Bektop BamoBOro BBINTyCKa. BekTop KOHEYHOTO mMOTpebieHus. Marpuia mpsMbIx
3aTpar.

16. YpaBHeHHE TUHEHHOTO MEXOTPACIEBOro OanaHca.

17. Marpuna nonssix 3atpat. [IpoaykTuBHas maTpuua.

18. Kputepuu npoaykTuBHOCTH. YucTast IPOAYKIUA.

4.2.1. TunoBble MaTepHaJIbl TEKYILIEr0 KOHTPOJISA YCHEeBAeMOCTH OOy4aroIMXcsl IO

TeMe 3 «BeKTOopbI M onepanuy HaJ HUMH.)

BapuanTt 3axanunii KOHTPOJILHOI padoThl Ne3

- -
1. BBIACHUTB, ABIAIOTCS JIM BEKTOPBl @ (3,6) ub (— 1,2) KOJIJTMHEAPHBIMH.

- - - - i
2. Haiitu ckansipHoe npousBenenue a- b ,ecnu |a|=4, |b|=8, ¢p=135".

- - - -
3. Haiitu ckansipHOe NpoU3BeCHUE a- b ¥ yroil MEXIy BEKTOPAMH d (1,2,3) ub (— 1,0,1).

- -> > - -> -
4. Haiiti 3Hauenue Kod(uurenra k , Ipu KOTOPOM BEKTOPEL a =2 p—q u b =5p+k g

> o
OPTOrOHAJbHBI, €CJIM BEKTOPbl p U ¢ HE KOJUIMHEApHBIE.

> > -
5. Haiitu BEeKTOpHOE MPOU3BENICHUE aX b W CHUHYC yrila MEXIY BEKTOpaMH d (— 2,1,4) u

%
b(3,0,-1).
- - -
6. Haiitu miomazabp IMnapajuieiiorpaMma, IHITOCTPOCHHOIO Ha BEKTOpax da =3p— q Hu
- - - - -

b=2p+6qg,rme p U ¢ - BEKTOPHI IJHUHEI 2, YTOJI MEKTY KOTOPbIMH paBeH 60° .

- - -
7. JlaHBl BEKTOpPBI a(3,2,2), b(4,—1,5) u c(O,—7,5). Haiitn cMemanHoe Npou3BesieHHE

- > >
a,b,c

— - —
12. TIpu kakoM 3Ha4CHUH A BEKTOPbI a(0,1,2), b (1,2/1,0) uc (3,4,1) KOMILIaHApHBIE.

Bonpocs! k ko10kBUYMY Ne3

1. JIunenHbple onepanyu HaJl BEKTOPAMH.

2. KonnuHeapHble 1 KOMIUIAHAPHBIE BEKTOPHI.
3. CkansipHO€ POU3BEACHHE.

4. BekTOpHOE MPOU3BEACHUE.



4.2.1. TunoBble MaTepHajibl TEKYHIEr0 KOHTPOJISI YCIEBAeMOCTH OOyYAKOIIUXCSH IO

TeMe 4 «DJeMeHThI AHAJTUTHYECCKOH reOMEeTPHH.)

Bapunanr 3anannii KOHTPO/IBLHOM padoThl Ne3

1. HMan mnapamrenorpamm ABCD, Tpu BepmIMHBI KOTOPOTO 3aJaHbI A(— 2,—1,5),
B= (— 3,1,3), C (5,4,—2). HaiiTi 4yeTBepTYI0 BEpIIMHY M OCTPBIH yroy napajuieiorpaMmma.

2. Haiitu 1umMHy BBICOTBI AD B TPEYrOJbHUKE C BEPLUIMHAMU A(3,5), B(2,—4), C(— 2,1) u
HAMMcaTh ypaBHEHUE MEPICHANKYJISIpa, OnynieHHOro 3 Touku C Ha npsamyo AB .

3. Haiitu yrom mexmay miockoctbio 3x—6y+8y—9=0wu npsamoii, nmpoxossimieii yepes
HAYaJl0 KOOPAUHAT M TOYKy M (2,—3,5). BbIuKcIUTh paccTOSIHUE MEXKIY 3TOW IUIOCKOCTBIO U
TOYKOM.

4, Hamucath ypaBHEHHE MEPICHIUKYISAPA, OMYIIEHHOrO U3 Touku M (3,—4,2) Ha NPAMYIO

x+2 y-5 z+4

3 -2 -6
x2 y2
5. IlocTpouThs KpuBBIE IO 3aJaHHBIM YPaBHEHUSM: (x - 1)2 + (x + 2)2 =09, 5 + vy =1,
2 2
X Y 2
———=1,y"=7x
6 9 7

Bonpocs! k kou1okBUYyMY Ne3
1. IIpocreiimine 3agaun aHATUTUYECKONH T'€OMETPUU (PacCCTOSHUE MEXKAY JABYMS TOUKAMU;
IUIOINAAb TPEYTOJbHUKA; JIeJIeHHe OTpe3ka B JAHHOM OTHOILIEHUH).
2. YpaBHeHHE MPSIMOI1 ¢ YIIIOBBIM KO3()(HULIUEHTOM.
. YpaBHeHUE NMPSIMON 3aJaHHOW TOUKON U YTJIOBBIM KO3((DUIIEHTOM.
. YpaBHEHHUE NPSIMOM 3aIaHHOMN ABYMSI TOUKAMH.

. Ob1iee ypaBHEeHUE TPSIMOIA.

3

4

5

6. YpaBHEHHE NIPSIMOM B OTpE3KaX.

7. B3aumMHOE pacrosioxkeHne JBYX NPSIMbIX 3a/1aHHBIX B 00IIEM BHJIE.
8. Yron Mexay npsMbIMU.

9. YcnoBus napajuieIbHOCTU U EPIEHANKYIIIPHOCTH.

10. PaccTrosiHue OT TOUKH A0 IPSIMOM.

11. YpaBHeHHE MIIOCKOCTH 3aIaHHON TOYKOM M BEKTOPOM HOPMAJIH.
12. O6miee ypaBHEHHE TIJIOCKOCTH.

13. YpaBHEHUE MIOCKOCTH B OTPE3KaXx.

14. B3anMHO€E pacnosio;KEeHUE IBYX IJIOCKOCTEN.

15. O6miee ypaBHEHHE NIPSMOM B IPOCTPAHCTBE.



16. KanoHnueckre ypaBHEHUS MPSAMOI.

17. IlapameTpuueckue ypaBHEHUS IPIMON.

18. B3anMHO€E pacnosyioKeHUe ABYX MPSMBIX B IPOCTPAHCTBE.

19. BzauMHoOe pacronoxkeHue NpssMou U MIOCKOCTH.

20. OKpyXKHOCTb, OJIUIC (ONpEIeNeHne; OCHOBHbIE O0O3HAu€HUs; KaHOHUYECKOE
ypaBHEHUE; TpaduK; SKCICHTPUCHUTET DILITUIICA).

21. I'mnepbomna (onpeneneHre; OCHOBHbIE 0003HAYCHNUSI; KAHOHWYECKOE YpaBHEHUE; rpaduk;
COTpsiKEHHAs TUNEep00Iia; IKCHEHTPUCUTET TUIIEPOOIIBI).

22. [Tapabona (ompeneneHue; OCHOBHbIC 0003HAUYCHUSI; KAHOHUYECKOE YPaBHEHHE; TpauK).

THIOBLIE OIIEHOUYHbIE MATEPHAJIBI 110 TeMe S «JInHelHbIe IPOCTPAHCTBA.)

Bapnant 3ananmnii KOHTPOJILHOI padoThl Ned

1. B HexoTopoM 6a3uce 1aHbl BEKTOpa d = (1,2,1), a, = (2,1,1), az = (— 1,—2,1). Haiitu Bce
3HAYEHUs M, TIPH KOTOPBIX BEKTOp b = (2,3, m) JMHEWHO BBIpaXkaeTcs uepe3 BEKTOPhI d,dy,d3 .

2. BBISICHUTB SIBIISICTCS JIM CUCTEM BEKTOPOB JINHEHHO 3aBUCHMOM:

a; =(-1,7,1,-2), a5 =(2,3,21), a3 =(4,4,4,-3), a4 = (16,-11).

3. BBIsICHUTB paHT U yKa3aTh KaKoi-HUOYIb 0a3uC CHCTEMbI BEKTOPOB:

1) a; =(1,21), ay =(213), a3 =(1,5,0), a4 =(2,-2.4);

2) a1 =(1,14.2), ay = (1,-1,-2,4), a3 =(0,2,6,-2), a4 =(~3.3.3,-12), a5 =(-1,0,4,-3).

4. BbIsicHUTB, 00pa3yroT U 0a3uc TPEXMEPHOTO MPOCTPAHCTBA R? BEKTOPBI d = (1,1,1 1),
ap =(1,01), a3 =(2,1,2).

5. Haittu ¢QyHmaMeHTaIpHYI0 CHUCTEMY pEHICHUNW OJHOPOAHOW CHCTEMBbI JIMHEHMHBIX

3x) —xp +3x3 +2x4 +5x5 =0
. 5)61—3)62 +2X3 +3X4 +5.)C5 =0
YPaBHEHUIA: .
x] —3xy —5x3 ~Tx5=0
7x1 —=35xy +x3+4x4 +x5 =0
6. B Gasuce B= {61,62,63} saman Bextop X =(4,0,-12). Haiitn koopauHaThi 5TOrO

Bexropa B Gasuce  B'={e[,eh,ey}, mie e[ =e +2e)+e3, eh =2e +3ey +4es,

€3 =3e; +4ey +3e3.
2 -1 ' oy
7. Jana marpuna I = 3 s nepexona oT Oaszuca B = {el,ez} K Oasucy B = {el,ez}.

Haiitu koopAnHATEI BEKTOPOB €],€> B Oasuce B'.



-1
0 | mepexoga or 0Oasuca B={el,ez,e3} K Oasucy
1

8. Hana wMarpuma 7 =

N W =
S = N

B' = {ei,e'z,eé}. Haiitn KoOpAMHATHI BeKTOpa €, B Gasuce B .

Bonpocs! k kos1okBuymy Ned

. Onpepenennie TMHEWHOTO MPOCTPAHCTBA. AKCHOMBI IUHEHHOTO TPOCTPAHCTBA.

. n-MepHbIi apudmernyeckuii BekTop. Cymma, Mpou3BeACHHE apUPMETHIECKUX BEKTOPOB.
. N-MepHOE apruPMETHIECKOE BEKTOPHOE MPOCTPAHCTBO.

. Cucrema, mojcucreMa v JUHEHHAss KOMOWHAIIHMS BEKTOPOB.

. JInHEeHO 3aBUCUMBIE U TMHEWHO HE3aBUCUMbIE CUCTEMBI BEKTOPOB.

. ba3uc u paHr cucTeMbl BEKTOPOB.

. baszuc u pa3mMepHOCTh TMHEHHOTO MPOCTPAHCTBA.

00 9 N N kW N =

. CucTtembl TMHEWHBIX OAHOPOAHBIX YpaBHEHUU. TpUBHAIbHOE peLICHHUE.

9. CymecTBoBaHHE pa3IMYHOTO YHKCIA PEHICHUH OJHOPOJAHOW CHCTEMbl JIMHEHHBIX
YpaBHEHUM.

10. dynnaMeHTanbHas CUCTEMA pElIeHU (TIOHATHE, IBE TEOPEMBI).

11. Anroputm noctpoeHust pyHAaMEHTaIbHOW CUCTEMBI PELICHUI.

12. CBs3p MeXAy OAHOPOAHBIMU U COOTBETCTBYIOIIMMM HEOJHOPOJHBIMH CHCTEMaMU
JIMHEHHBIX YPAaBHEHUM.

13. IlpeoOpa3oBanue KOOpIMHAT BEKTOpa MpH Iepexoae oT Oasuca k Oaszucy. Matpuna
nepexosa.

4.2.1. TunoBble MaTepuHa/bl TeKylIero KOHTPOJS YCIeBaeMOCTH O0y4aroluxcs IO

Teme 6 «EBKJIMI0BBI IPOCTPAHCTBAY

Bapunant 3aganmnii KOHTPOJILHOI padoThl Ned

1. HopmupoBaTh BEKTOp X, 33/1aHHBIII B OPTOHOPMHUPOBAHHOM 0a3UCce COOTBETCTBYIOILETO
eBKIIMJIOBA MIPOCTPAHCTBa: X = 4e] —2ey +2e3 —ey.

2. Omnpenenut  yroia  MEXIy  BEKTOpaMH X = J7 e + \/gez + \/563 +es wm
y= J7 e + \/gez +e3 — ey, 3aJaHHBIMH B OPTOHOPMHUPOBAHHOM Oa3uce.

3. IIpoBepuTh, YTO BEKTOPHI X = (3,1,2) uy= (— 1,1,1) OPTOTOHANIbHBI, U JIOTOJIHUTH UX 0

3
OpTOroHaJbHOTO Oas3mca mpocTpancTBa £~ .
Bonpocs! k ko1okByMy Ned
1. CkansipHO€ NpOU3BEAECHUE BEKTOPOB.

2. EBkiaumoBo MMPpOCTPAHCTBO. N-MCPHOC apI/I(I)MeTI/I‘-ICCKOC CBKIIMAOBO IMPOCTPAHCTBO.



3. JInmvHa BEKTOpa U €€ CBOICTBA.

4. Yroa Mexay BEKTOpaMH.

5. OpToroHajabHbIe BEKTOPHI U UX CBOMCTBA.

6. OproroHaiabHbIi 6a3uc. OpTOHOPMHUPOBAHHBIN Oa3uC.

7. IIporiecc OpTOrOHAIM3AIUH.

4.2.1. TunoBble MaTepHaJIbl TEKYILIEr0 KOHTPOJISA YCHEeBAeMOCTH OOy4aroIMXcsl IO

TeMe 7 «JInHelHbIe OnepaTopbl.»

BapuanT 3a1anuii KOHTPOJILHOM padoThl Ned

1. BBISICHUTB, SIBJISCTCSI JIU OMEPATOP qo(z) JUHEWHBIM, €CIH BEKTOP Z:(Zl,22,23):
o(z)= (20 —223321 +29577).

2. JIuHeliHbIN onepaTtop ¢ 3aJaH MaTpULEH A(D. Haiitu xoopauHaThel BEKTOpa ) = go(x) B

-1 0 2
ATOM K€ Oazuce: Adp=12 1 1|, x= (2,4,—1).
3 0 -1

3. B mnpoctpancTtBe L [nelCTByeT JHMHEHHBIA omepaTop ¢, 3aJaHHBIE B 0asuce
-1 1
B= {81,62,63} marpuueit 4, =|2 1 1. Haiitu koopamuatsr: obpasza BekTopa X = (1,4,1) B
3 -1 1
npoobpasa BekTopa ) = (1,2,3) B

4. Haiitn marpuny Ag, nuHeiiHoro omepatopa ¢ B 0Oasmce B'={ei,e'2}, 3aJaHHOTO

2 4

marpuneil 4, B 6asuce B = {el,ez}: 4, :( 3 3

j, e =—2e; +ey, €5 =2e; —3e,.

35

5. Ilycth onepaTop ¢ B Oasuce B = {el,ez} HMeeT Matpuiy A, = (4 3), a oneparop v B

4 6
Gasuce B'={e],es}, e ¢ = —Te| +5ey, eh = —8e; +6e, mmeer marpuiy 4, = (6 9}. Haiitn

MaTpPHIILI OIIEPATOPOB @+ U ¢ -y B Oasuce B’ = {e{,e'z}.

6. Haiftu coOcTBeHHbIE 3HAu€HHsS M COOCTBEHHBIE BEKTOpHI OrepaTopa ¢ , 3aJaHHOIO

0 -1 1
matpuned 4, =/ -1 0 1
1 1 0

Bonpocsl k ko/10KBHYMY Ned

1. Omeparop, o6pa3, mpooOpas.



. JIuneitHsbIil onepartop.
. Marpuia TMHEHHOTO OIepaTopa.

. CBs13b Mk Ty 00pa3oM U IpooOpa3om.

2
3
4
5. CBs3b MEXy MaTpUIIAMHU JIMHEHHOIO OllepaTopa B pa3jInYHbIX Oa3ucax.
6. PaBHbIe onieparopsl. [leiicTBUS Haj OnepaTopaMH.
7. CoOCTBEHHBIN BEKTOP U COOCTBEHHOE 3HAYCHHE JIMHEHHOTO OIepaTopa.
8. CBoiicTBa COOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX 3HAUEHUI TMHEWHOTO OIeparopa.

9. XapakTepuCTHYECKHHI MHOTOWIEH M XapaKTEPUCTHUYECKOE YpPAaBHEHUE JIMHEHHOIO
oreparopa.

10. AnropuT™M Hax0XIeHHUsI COOCTBEHHBIX BEKTOPOB U COOCTBEHHBIX 3HAYCHHIA.

11. Cuextp nuneitHoro oneparopa. Oneparop ¢ MpOCTHIM CIIEKTPOM.

12. Onpenenenue kBagpatuyHoil popmel. MaTpuia KBagpaTHUHON (HOPMBI.

13. JIuneitHoe npeoOpa3oBaHie NEPEMEHHBIX.

14. DxBUBaJIEHTHbIE KBaIPaTUUYHbIE (POPMBI.

15. Kanonunueckuii Buj| KBaApaTUIHON (GOPMBI.

16. Meron Jlarpanxa.

17. MeTo1 OpTOrOHAJILHBIX MPEe0Opa30oBaHUiA.

18. 3akOH MHEpLUHU KBaIpaTUYHBIX (GOPM.

19. Knaccuduxanus kBagpaTudHbix GopMm.

20. Kpurepuii CunbBecTpa.

21. Ilpoctast moaens oOMeHa. MaTpuiia oOMeHa.

22. Monenb MexayHapoaHoW ToproBiau. CTpyKTypHas MaTpHUIla TOPTOBIIU.

4.2.1. TunoBble MaTepuaJbl TeKylIero KOHTPOJS YCIeBaeMOCTH O0y4aroluxcs 10

TeMme 8 «KBagpaTnunbie GpopMLD»

Bapunant 3apanmnii KOHTPOJILHOI padoThl Ned

1. TlpuBectn KBagpaTuuHylo Qopmy f (xl ,X7,X3 ) =—16x1xy +8x)x3 —8xpx3 K
KaHOHMYECKOMY BHy MeTo1oM Jlarpamxa.

2. IlpuBectn kBagpatuunyo dopmy f (xl,xz,x3 ) = 2xi2 + x% —4x1xy —4xyx3 X
KaHOHMUYECKOMY BHJly OPTOTOHAJIbHBIM NIPE0OPA30BaHUEM.

3. MUccnenoBarh KBaapaTH4yHyl ¢opmy f (xl , X0, X3 ) = x12 + 4x§ + 3x32 +2x1xp Ha
3HAKOIPEIEICHHOCTb.

4. TIlpu Kkakux 3Ha4eHMsSIX TapaMeTpa d  JaHHas  KBajpaTtuyHas  Qopma

f (x1 , X9 ,X3 ) = 2x12 + 3x% +2ax)xy +2x1x3 —4x, X3 ABIAETCSA 3HAKOOIPEEIICHHOI.



Bonpocs! k kos1okBuymy Ned

. Onpenenenue kBagpaTHuHON (hopMbl. MaTpuiia KBaApaTUYHON (HOPMBI.
. JIuneitHoe mpeoOpa3oBaHKe MEPEMECHHBIX.

. DOKBUBaJICHTHbIE KBAJPaTUYHbIC ()OPMBI.

. Kanonnueckuit Bu KBaapaTUIHOU POPMEI.

. Meron Jlarpanxa.

. MeTo opToroHaiabHbIX IpeoOpa3zoBaHU.

. 3aKOH MHEPIMH KBaAPATUUHBIX (HOPM.

. Kimaccudukanus kBagpatuussix Gopm.

O 0 9 AN N B~ W N =

. Kpurepuii CunbBectpa.

MeToanueckue MaTepuaJjbl, MO3BOJAIOINME OHCHUBATD 3HAHUA U YMCHUSA YYALLIUXCH

IIpouenypa npoBeaeHusi, KpUTEPHUH M LIKAJIA OLEHUBAHUA KOJJIOKBUYMA
KomiokBuym mpoBOAMTCS Ha MPAKTHUECKUX 3aHATUIX B (hOpME MHIMBUIYaIbHOU Oecelbl
MPErnoAaBaTes C KaXIbIM 00yJaroIMMCS.
[IpenogaBaTens 3agaeT HECKOJBKO (4-5) KpaTKuUX BOIPOCOB, MO3BOJSIOUINX BBISICHUTD
CTENEHb OCBOEHMSI MaTepHalia 00y4yarouumMcsl.

OrtBer Ha K&)KI[BIIZ BOITPOC OLICHUBACTCA OTACIBHO.

KpI/ITepI/II/I IlonHoTra oTBeTa Ha BOIIpPOC, 3HAaHHUC  TCPMHHOJIOIUHU; CIIOCOOHOCTD
OLICHUBAHUA APpTrYMCHTUPOBATDH CBOI OTBCT, CIIOCOOHOCTh pacKpbIBaThL  IMPUYIUHHO-
CJICACTBCHHBIC CBA3M MCKAY OSKOHOMHUUYCCKHUMU (l)aKTaMI/I, SABJICHUAMH H
nponeccamMu;, CIIOCOOHOCTE J€J1aTh BBIBO/JbI.

[Ixana «OTIUYHO» - BOIPOC PACKPBHIT MOJHOCTHbIO, TOUYHO OOO3HAYEHBI OCHOBHBIE
OLUCHUBAHMA | 11opgTis 1 XapaKTEPUCTHKH TI0 TEME.
«Xopouio» - BONPOC PACKpBIT, OJHAKO HET IIOJHOIO ONMCAaHUA BCEX
HEOOXO/IUMBIX JIEMEHTOB.
«Y 1OBJIETBOPUTEIBLHOY» - BOINPOC PACKPBIT HE MOJHO, MPHUCYTCTBYIOT IpyOble

OIIMOKHU, OJJTHAKO €CTh HEKOTOPOE MOHUMAHUE PACKPHIBAEMBIX TTOHATHH.

«HeynoBneTBOpUTENIFHO» - OTBET HAa BONPOC OTCYTCTBYET WJIM B IIEJIOM He
BEpEH.

[To uToram OTBETOB Ha KaX/IbIi BONPOC BHICTABIIAETCA OOLIMI 0asll 32 KOJUIOKBUYM.
IIpouenypa npoBeaeHNnsi, KPUTEPHUH M LIKAJIA OLCHUBAHUSA KOHTPOJBLHOMH padoThI
IIpu mnpoBeneHMM KOHTPOJIBHOW paboThl O00y4aromMMCsl MpeUIaraeTcsi BbINOJHUTh

HECKOJIBKO MPaKTHYECKHUX 3aaHuil (4-5) B COOTBETCTBUU C IPONACHHBIMU TEMaMHU.



Bpemst Hanmcanus KOHTPOIBHOM paboThI cocTaBisieT 90 MuH. (1O KeTaHUIO 00yUaroIIerocs

OTBET MOXKET OBITh JOCPOUHBIM).

Kpurepuu Kaxmoe 3amaHue KOHTPOJIBHOW pabOTHI OLIEHUBACTCS ONPEACICHHBIM
OLICHUBAHHSI KOJINYECTBOM OayUIOB (B COOTBETCTBUU C ATAllaMH BBITIOJHCHUS 3a/IaHUS).
OrieHUBAETCS: XOJI PEUICHUS 33/1a4K, HAINYHE OIMOOK B pacyeTrax, HaJIM4ue
BEPHOTO OTBETA.

Bannpl, moONyd4eHHBIE CTYJEHTOM 3a pEIICHHe KaXJIOro 3aJlaHus,
cymMMupyroTcs. OOmiee KOJIMYECTBO BO3MOXHBIX 0alIOB 32 KOHTPOJIBHYIO
paboty npunumatorcs 3a 100%.

[IIxana «OTIUYHON:
OLICHUBAHHUS - 86%-100% npaBUIBHBIX OTBETOB U PEILICHUM.
«XopoiIoy:

- 71%-84% npaBUIbHBIX OTBETOB U PEIICHUM.
«Y IOBJIETBOPUTEIILHOY:

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

- MeHee 50% npaBUIbHBIX OTBETOB U PELICHUM.

5. OneHouyHble MaTepHAJIbl IPOMEKYTOYHON ATTECTALMM 110 JMCHUIIIMHE

[TpomesxyTouHas aTTecTanus MOXeT ObITh peanu3oBana ¢ aiaemenTamu D0 / JIOT.

5.1 3ayeT NpPoOBOAMTCS C MPUMEHEHHEM CJIEYIOIIUX METOA0B (CpPeacTB):

IIpu peanuzanuu npomexxyrounoil arrecranuun B D0/[JOT Moryr ObITh MCIIOJIB30BaHbI
cieayroume GopMbl:

1.Yerno B JIOT - B popMe yCTHOrO OTBETA Ha TEOPETUUECKHE BOIIPOCHI U PEIICHU 3a7aun
(xetica).

2. IIucemenno B CIO ¢ NpOKTOPUHIOM - B (hOpME MUCHBMEHHOTO OTBETa Ha TEOPETHUECKUE
BOIIPOCHI U pelIeHus 3a1a4n (Keiica).

3. TectupoBanue B C/1O ¢ NpOKTOPUHTOM.



5.2. OneHoYHbIe MATEPHAJIBI IPOMEKYTOUHOM aTTEeCTAllUN

Kon
Kon HauMenoBanue JTamna HaumenoBanue 3Tana ocBoeHHUS
KOMIIeTeHIIUH KOMIIeTeHIIHH OCBOCHHUS KOMIIeTeHIINH
KOMIIeTeHIINH
Co3snmaer mapagurMy MbIIIIEHUS B
IKo OC 1T — : aMKaI:( IfaungHaanoﬁ
Croco0eH UCcnoab30BaTh 2.1 P
SKOHOMUKH, 0a3UPYIOILIYIOCS Ha
anreOpanvecKue METO bl N
[IKo OCII -2 MOJIEJISIX JTMHEHHOM anreOpbl
JULA PEILICHUA IIpumensier MeTOABI U MOJICIIN
TIPUKJIIAIHBIX 337124 [IKo OC II - P N A 8
29 JUHEWHOH anreOpsl IPH pelieHun
) MPUKJIAJHBIX 33724

ITan ocBoeHHUS

IToka3aTeib oeHUBAHUS

Kpurepuii oueHuBanus

KOMIIETEHIH I
[IKo OC II - 2.1
Cozmanue  mapajaurMbl
Crocoben BBIOMpATH
MBILIICHI B paMKax P JleMOHCTpHpYeT HaBBIKM BbIOOpa U
HAIMOHATBHOI anreOpandecKue METO/IbI o .
Spa6 UCIIOJIb30BAaHUS  METOJOB  JIMHEHHOM
JUTS 00paboTKU
OKOHOMHUKH p anreOpwl A pelieHus 3aaad B chepe
DKOHOMHUYECKUX JaHHBIX B
Gasupyromascs Ha SKOHOMHUKH, (HUHAHCOB U Owu3Heca,
#1oi | COOTBETCTBUU c
MOneIAX JIMHCHHON . . WHTEPIIPETAIIMA ¥ aHAIN3a TTOJTy4EeHHBIX
alreGpbl [IOCTABJICHHON 3ajadeii, a
pe3yIIbTaTOB, c MIPUMCHCHHEM
Tak)Ke TPHUMCHSTH HAaBBIKA .
KpEaTUBHBIX CIICHHI
Ko OC II - 2.2 ananusa pE3yIIbTaTOB olc) OBLIBAIO . . p ’
HOBBIBAIOLIXCS H JTUYHBIX
IIpumenser MeTombl H | pacyeroB M OGOCHOBAHHMS
MOJIEIN JTMHEWHOH B3LA/AX.

anreOpbl MpU peIeHUH
MPUKIIAJHBIX 33734

IMMOJIYYCHHBIX BBIBOJIOB

TunoBbie OLEHOYHBIE MATEPHAJIBI IPOMEKYTOYHOM aTTeCTALlUH

@opMOH IIPOMEKYTOUHOI'O KOHTPOJISI MOCIE MU3YYEHUS AUCLUIUIMHBI SBIIIETCS 3K3AMEH B

NUChbMEHHOU  (opMme.

OTBETCTBEHHBIM

JTaroM  y4eOHOro

nponoecca  ABJISICTCA

MMPOMEIKYTOUHAA AaTTCCTAalUs. BeCCHOpHLIM (l)aKTOpOM YCHICUIHOTO 3aBCPHICHUSA OYCPEAHOTO

CEMECTPA ABJIACTCA KPOIIOTIMBAA, CUCTECMATUICCKA pa60Ta CTYACHTA B TCUCHHUEC BCEIro CEMCECTpaA. B

TOM cllyyae MOATOTOBKA K MPOMEXKYTOUHOM aTTecTanuu OYyAeT SBISATHCS KOHIIEHTPHUPOBAHHOU

CHCTEMaTH3alMel BCEX MOJYYECHHBIX 3HAHUU MO JAHHOW TUCIUIUIMHE.

caada



B nauane cemecTtpa peKOMeHIyeTcsl 0 BCEM M3Y4YaeMbIM MpeAMeTaM MOJYyYUTh BOIPOCHI K
MPOMEKYTOUHOM aTTECTAllMH, a TAaK)Ke HCIONIBh30BaTh B MpoOIecce OOYUYEeHHs MPOrpaMMy, APyTUe
METOIMYECKIE MaTepPHAaIIbl, pa3pabOTaHHBIE 110 JAHHOU JTUCIUTUIHHE.

[Ipu noaroToBKe K MPOMEKYTOYHON aTTECTAIIMM KOHCTPYKTUBHBIM SIBIISIETCS KOJIJICKTUBHOE
0o0CyXJIeHHE BBIHOCUMBIX Ha 3K3aMEH BOIPOCOB C COKYPCHHKAMM, YTO IO3BOJSET IMOBBICUTH
CTETICHh CHUCTEMATH3aIlUU U YTITyOJICHHS 3HAHUA.

[lepen nocinegHMM CEMHHApOM 10 NPEAMETY CIEAYET COCTaBUTh CIIMCOK BOIIPOCOB,
TpeOyIOIMX JOIMOJIHUTEIBHOTO PAa3bsICHEHUs IMpernojaBaTelieM Ha KOHCYJIbTAllMM  Iepes
MIPOMEXKYTOUYHOU aTTeCTallUEeH.

Cnucok BOIIPOCOB IJIl IIOATOTOBKH K 9K3aMEHY

1. Omnpenenenve Marpuubl. OJIEMEHTbl MaTpULbl. 3HAYEHHE HWHJIEKCOB 3JIEMEHTOB.
Pa3zmepHOCTH MaTpHILIBL.

2. Martpuna — ctpoka. Matpuua — cron6ern. OHO37IeMEHTHAs MaTPHUIIA.
. KBanparnas marpuna. I'naBHas auaronans. [lo6ounas nuaronass.
. qnaronanpHasa Matpuua. Ennanunas marpuna. Hyns — maTpuna.
. PaBHbIe MaTpuibl. TpancnonupoBanHast MaTpuna. CUMMeTpUYECKast MaTpHIia.
. Cymma marpuu. PazHocts MaTpull. Y ca0oBUE CyIIECTBOBAHUS CYMMbI U PA3HOCTH MaTpPULL.
. CBoiiCcTBa omepanuu CI0KEHHSI MaTPHIL.
. [Ipon3Benenne Marpuibl Ha ynciao. CBOMCTBA ONEPALIMY YMHOKEHHUSI MAaTPUIIbI HA YUCIIO.

9. [IpousBenenne MaTpuil. Y CIIOBHE CYIIECTBOBAHUS MPOU3BEICHUS MATPHII.

10. Bo3BeneHue MaTpuiibl B CTETIEHb.

11. Tlonstue omnpenenutenss u ob6o3HaueHus. OnpenenuTens MEPBOro MOPSIKA.
Ornpenenurens BTOPOro MopsiaKa.

12. Onpenenutensd TpeThero nopsaka (hopmyna). [IpaBuiao TpeyroabHUKOB.

13. MuHnop. Anrebpanyeckoe J0MOTHEHHUE.

14. Teopema Jlamutaca. Bug onpenenurens, A1 KOTOPOro BEIYUCIEHUS 10 Teopeme Jlammaca
YIPOIIAIOTCS.

15. CoiicTBa onpenenureneil (ceMb CBOMCTB).

16. HeBripoxxnennas marpuna. OOpatHast Marpuiia. COOTHOLIEHHE, KOTOPOE BBITOJIHAETCS
JUIs OOpaTHOW MaTpHIIbI.

17. Haxoxienrne 00paTHOM MaTPHIIbI C TTOMOIIBIO IPUCOSTUHEHHOM.

18. DnemeHTapHble IPeoOpa30BaHUsl CTPOK MATPUILIbL. DKBUBAJICHTHBIE MAaTPHUIIBL.

19. HaxoxxieHue o0paTHOM MaTpHIlbl C TOMOILBIO 3JIEMEHTApPHBIX MpeoOpa3oBaHUil.

20. Munop k-ro nopsiaka. OnpezeneHre paHra MaTpuUIbl (Uepe3 MUHOPBI).

21. CpoiicTBa paHra MaTpHiibl. ba3ucHbIi MUHOD.

22. AnropuTM BBIYUCIIEHUS PaHra MaTpUILbl METOIOM OKaiMJIEHUSI MUHOPOB.

23. Teopema 00 >r1eMeHTapHBIX NpeodpazoBaHusx Marpullbl. CTyneH4arast matpuia. Panr.

24. AnropuTM BBIYHCIICHUS PaHTa MaTPUIIBI C TOMOIIBIO AJIEMEHTAPHBIX TPeoOpa3oBaHui.

25. JInnerinoe ypaBHeHHe. [IoHsATHE CUCTEMBI M JIMHEWHBIX YPABHEHUN C N HEU3BECTHBIMH.

26. Pemenue cuctembl JTMHEWHBIX ypaBHEHUN. COBMECTHBIE M HECOBMECTHBIE CUCTEMBI
JIMHENHBIX YPABHEHUM.

27. OnpeneneHHbIe U HEOTIpeIeIeHHbIe CUCTEMBI IMHEHHBIX ypaBHeHUH. YacTHoe u ob1iee
peleHue.

28. PaBHOCHIIBHBIE CHUCTEMbl JMHEWHBIX YpaBHEHUH. OjIeMeHTapHble NpeoOpa3oBaHUs
CUCTEM JIMHEHHBIX YpaBHEHUI. TpHUBUaIbHBIE U TPOTUBOPEUNBBIE YPaBHEHUSI.

29. Cucremsl n IMHENHBIX YPABHEHUH C N HEU3BECTHBIMHU.

30. MaTtpu4HbIii cTOCO0 PEIIeHUsI CHCTEM N JIMHEHHBIX YPaBHEHUH C N HEU3BECTHBIMH.

03N L kW



31

. I'maBHBIA ¥ BcromorarenbHble onpenenutenu cucteMbl. [IpaBuno Kpamepa pemieHus

CUCTEM N JINHEWHBIX YPABHEHUM C N HEU3BECTHBIMH.

32
33
34
35
36

. Oco0blIe ciTyuau IpH PEIIeHUH CUCTEeM JTMHEHHBIX ypaBHeHUH 110 ¢popMynam Kpamepa.

. [loHsiTHE cucTeM M JIMHENHBIX YPABHEHUN C /7 HEU3BECTHBIMU.

. Teopema Kponekepa-Kamnennu.

. Anroput™ metoa "aycca.

. IlpencraBnenue mnporecca NPOU3BOACTBA 3a OINPEACICHHBIM mepuos (Tabimuna ¢

MOSICHEHUEM ).

37
38

39.

3arpar.
40
41
42
44
45
46
47
48

49,
BEKTOPOB.
50.
51.
52.
53.
54.
55.

. CootHomenus Oananca. HarypaibHBIi 1 CTOMMOCTHBIN MEXOTpAaciIeBble OATaHCHI.
. 'nnore3a nuneitnoctu JleontbeBa. Koahdunment npsmeIx 3aTpar.
BekTop BanoBoro BeImycka. Bekrop koHewHoro mnorpebieHus. MaTpuma HpsMbIX

. YpaBHEHME JIMHEHHOI0 MEKOTpaciIeBoro daitaHca.

. Marpuua nosHbIx 3atpar. [IponykruBHas maTpuia.

. Kpurepun npogykrusHoctu. Yucras npoayKuus.

. JIunelHbIe onepanuy HaJl BEKTOPaMHU.

. CkassipHO€E ITPOU3BEICHNE BEKTOPOB.

. BekTopHOE IpON3BEIEHUE BEKTOPOB.

. CMemIaHHO€e IPOU3BEIEHUE BEKTOPOB.

. Onpezenenue JIMHEHHOTO NPOCTPAHCTBA. AKCUOMBI JTMHEHHOTO IPOCTPAHCTBA.
n-MepHbIi apudmernyeckuii Bekrop. CymMma, mnpou3BeAcHHE apU(PMETHUECKUX

n-MepHOe apu(pMeTHIeCcKoe BEKTOPHOE MTPOCTPAHCTBO.

Cucrema, nojcucreMa u JIMHEHHass KOMOWHAIUS BEKTOPOB.

JIMHEWHO 3aBUCUMBIC U JIMHEHHO HE3aBUCUMBbIC CHCTEMbI BEKTOPOB.

bazuc n PaHr CUCTEMbI BEKTOPOB.

basuc u pazmepHOCTb JIMHEHHOTO MPOCTPAHCTBA.

[IpeobpazoBanue KOOpAMHAT BEKTOpa MpU Mepexojae oT Oaszuca Kk Oasucy. Marpuia

nepexonaa.

56.
57.
58.
59.
60.
61.
62.
63.

CkansipHO€ ITPOU3BEIEHNE BEKTOPOB.
EBKIMI0BO IPOCTPAHCTBO. N-MEPHOE apU(PMETHIECKOE EBKIUI0BO TPOCTPAHCTBO.
JlnuHa BeKTOpa u ee CBOWCTBA.
VYroa Mexay BEKTOpaMH.
OpToroHanbHbIE BEKTOPHI U UX CBOMCTBA.
OproronanbHbIi 6a3uc. OpTOHOPMUPOBAHHBIHN 6a3uc.
CucreMbl TMHEHHBIX OHOPOJHBIX YpaBHEHUN. TpruBHaIbHOE pelleHueE.
CylecTBoOBaHNE pPa3IUYHOIO YHWCIIA PELIECHWM OJHOPOJHOM CUCTEMBI JIMHEHHBIX

YpaBHEHUM.

64
65
66

. @yH1aMeHTaIbHasl CUCTEMA pellieHUH (TIOHSATHUE, 1BE TEOPEMBI).
. AropuTM NOCTpOeHUs (PyHJAMEHTAIBHOM CUCTEMBI PELLICHUM.
. CBs3b MEXIy OJHOPOJHBIMH M COOTBETCTBYIOIIMMHU HEOJHOPOAHBIMU CHCTEMaMH

JIMHEHHBIX YPaBHEHUMN.

67.
68.
69.
70.
71.
72.
73.
74.
75.

Omnepatop, oOpa3, mpoodpas.

JIuneiiHsbIi oneparop.

Marpuiia TMHEHHOTO ONepaTopa.

CBs3b MeXx1y 00pa3oM U Mpoodpa3oM.

CBs13b MEXIy MaTpUIIAMH JIMTHEWHOTO OTlepaTopa B Pa3INvHBIX Oa3ucax.

PaBHbIe oneparopel. [lelicTBrs Hax onepaTopaMu.

CoOcTBEHHBIN BEKTOP M COOCTBEHHOE 3HAUYCHHE JTUHEHHOTO OTIepaTopa.

CBoiicTBa COOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX 3HAUEHUH JIMHEHHOTO OorepaTopa.
XapakTepUCTUYECKUIT MHOTOYIEH M XapaKTEPUCTHYECKOE YpABHEHWE JIMHEWHOTO

oreparopa.



76. AnTopuTM HaXO0XKIEHUS COOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX 3HAYEHUH.
77. Cnextp nuHeiHoro oneparopa. OnepaTop ¢ MPOCThIM CIIEKTPOM.

78. Onpenenenue KBaapaTuaHOH Gopmbl. MaTpuiia KBaapaTHIHON (DOPMBI.
79. Jluneiinoe mpeoOpa3oBaHUe IEPEMEHHBIX.

80. DKBUBaJICHTHBIE KBaIpaTUYHBIC (POPMBI.

81. KanoHnyeckuii BUj KBaIpaTUIHON (POPMBI.

82. Meron Jlarpanxa.

83. 3aKOH MHEPIMHU KBaJAPATHUHBIX (popM.

84. Knaccudukanus KBaapaTHIHbIX Gopm.

85. Kpurepuit CunbBectpa.

86. IIpocras Mmoaenbp oomMeHna. MaTpwuiia oOMeHa.

87. Monenp Mex1yHapo1HOM Toproiu. CTpyKTypHast MaTpHLia TOProBIIH.

IIpumepHbIe BADHAHTHI IK3aMEeHAIIMOHHBIX OUJIETOB

IK3aMeHaAMOHHBII outeT Nel

N0 AUCHUIIMHE «AJredpa»
1. BekTopHOE pON3BEICHUE BEKTOPOB.
2. CoOCTBEHHBIN BEKTOP U COOCTBEHHOE 3HAYEHUE JIMHEHHOTO OrepaTopa.
3. Tlonp3ysich cBOiCTBaMH oOIpeneiuTeNnell u Teopemoil Jlamigaca BBIYUCIUTH OMpPENEIUTENTh

1 2 3 -4

Matpuibl A = 2 =3 7 10
5 -8 0
1 4 5 3

4. TIpoBepHUTH, YTO BEKTOPHI x=(3,1,2) u y=(—1,1,1) OpPTOrOHAJIbHBI, W JOMOJHUTH UX JI0

3
OPTOrOoHAJNLHOTO 0a3uca npoctpaHcTea £~ .

IK3aMeHALMOHHBIN 0nJier No2

0 JUCHHILINHE «AJIredpa»

1. ITpousBenenue MaTpull. Y CIOBUE CYILIECTBOBAHUS IIPOU3BEIECHHUS MAaTPULL.
2. EBKIMI0BO IPOCTPAHCTBO. N-MEPHOE apU(PMETHUECKOE EBKIIMI0BO IPOCTPAHCTBO.
3. Pemmmth cucreMy JMHEHHBIX ypaBHeHUH mo ¢opmyinam Kpamepa, BBIOJHUTH HPOBEPKY

le +2)C2 + X3 =3
NPaBUIIBHOCTH PEIICHUS: 13x) +3xy —2x3 =1.

le +Xy) —X3 =-2

> > -

4. HaiiTn BEeKTOpHOE NPOMU3BEIEHUE aX b W CHUHYC yIJla MEXIY BEKTOpaMHU a(4,—2,3) "
%

b(~3,3,-6).




Kpurtepun onennBanus Onenka

JleMOHCTpHpyeT 3HaHHE MaTepuaia B TIOJTHOM O0BEMeE, 5 (OTIU4HO)
JIOTHYECKU TPaBUIIBHO H3JIaraeT OTBEThl HA BOIPOCHI, MMEET HAaBBIK
MPABWJIBHOTO BHIOOpPA M UCIOJIB30BAaHUS METOJOB JMHEHHOW anreOpbl
UL peuieHus 3aj1ad B cdepe SKOHOMUKH, (UHAHCOB M Ou3Heca,
WHTEPIPETAIMH U aHAIN3A MMOJYICHHBIX PE3yIbTaTOB.

JleMOHCTpHpYeT 3HaHWE Marepuana B IOJHOM O0OBEME, HO 4 (xopo1io)
HE3HAUUTENIbHO HapyIIaeT TIOCIEA0BAaTEIbHOCT HW3JI0KEHUS, JaeT
HEYBEPCHHBIC U HEJIOCTATOYHO MOJTHBIE OTBETHI HA BOIIPOCHI; TPABUIIHHO
BBEIOMpAET, METOABl JTUHEHHOW anreOphl JUIsl pemieHus 3aaad B cdepe
OKOHOMHKH, (UHAHCOB H OW3Heca, HHTEpIpETAllM W aHajm3a
MOJIYUYCHHBIX pPE3YyJIbTaTOB, HO HUMCCT HC6OHLH_II/IG 3aTPYAHCHUA TIpHU
peanu3ali METOIOB.

JIeMOHCTpHpYET 3HaHHE NpeaMeTa, HO Marepuan wu3iaraeT | 3 (yIO0BJIETBOPHUTEIb
(GparMeHTapHO W  HEMOCJIEOBATEIbHO, JIOMyCKaeT OIIMOKA B
NPUMEHEHHH METO/a pEeLICHUs, 3aJady peliacT YacTUYHO; HMEeT
3aTPyJHEHUS MPU BBIOOPE METOAOB JMHEHHON anreOphbl /Ui perieHus
3amad B cepe dKOHOMHKH, (PUHAHCOB W OW3HECA; HE MMEET HaBbIKa
WHTEPIPETAIMN M aHAJIHM3a TOJTYYCHHBIX Pe3yIbTaTOB.

HO)

He nmemoHCTpupyeT  yCBOGHHE OCHOBHOTO  cojep)kaHHs | 2 (HEyIOBIETBOPHU
npeamera, OOHApy)KMBaeT He3HaHWE OoJypIIeld dYacTh  y4eOHOro

. TEJILHO)

MaTepuaia, I10InyckaeT rpyobie OIHOKN B ONPEISICHUN MMOHATHI U TIpH

pelieHuu 3a7a4, He YMEET NPOBOJIUTh aHAIM3 MPOdeCcCHOHATBHBIX

3a/a4; HEBBIPAOOTANHABHIKM BBIOOpPA U HCIIOJNB30BAHHS METOJOB

JTUHEHHON anreOphl AJIs pelIeHus 3a1a4 B chepe IKOHOMUKH, (PHHAHCOB

1 OM3HECa, MHTEPIPETAIMH U aHAJIM3a MTOJTYYEHHBIX Pe3yIbTaTOB.

KoaunuectBo 6annos Ounenka
NPONKCHI0 OykBOM
96-100 OTJINYHO A
86-95 OTJINYHO B
71-85 XOPOIIIO C
61-70 XOpOIIO D
51-60 YAOBIETBOPUTEIBHO E
0-50 HEYJOBIETBOPUTEIBHO EX
6. MeTonnueckue MaTepHaJIbl 1JI1 OCBOEHUS TN CHUTITHHbBI
OTO/TD Konx xomnonenTa Pe3ynbratel 00yueHus
(npu Hanuuuu KOMIIETECHIIUU
npogpcmanoapma) /
TPYAOBBIE WIIH
npodeccuoHanbHbIe
JIEHCTBHUS

[IKoOCII-2.1 [Buanus:
[IKo OCII—-2.2  |MeronoB u Mojenel TUHEHHON anreOphl I peleHnn
MPUKJIAIHBIX 3a7a4




YMeHus:
Oazupyrommecs Ha MOJEISIX JIMHEWHON anreOpsl

Hapbiku:

[IPUMEHEHHE METOA0B U MOJEIIEH
MMHEWHOW anreOpbl P pelIeHUH
[TPUKJIAIHBIX 3a]a4




IIpouenypa npoBeaeHns MUCbMEHHOI0 YK3aMeHa

ATTeCTallMOHHBIE MWCIIBITAHMUSI TPOBOJATCSA IpernojaBaTesieM, BEAYLIUM JIEKIIMOHHBIE
3aHSTHSI 110 IaHHOW TUCLUIUINHE.

IIpu mpoBeneHUN MUCBMEHHOIO YK3aMEHA B AyAUTOPUM MOKET OJHOBPEMEHHO HAXOAUTHCS
9K3aMEHyeMas TPy B IIOJIHOM COCTaBE.

DK3aMeHAIMOHHBIN OMJIET BBIOMPAET caM SK3aMEHYEMBbIi B CIIy4aifHOM MOPSIZIKE.

DK3aMeHyeMble MOTYT IIOJIb30BAaThCSl MPOTPaMMON y4eOHOM NUCHUIUIMHBI, a TaKXke C
paspeleHus IpernoAaBaress KalbKyJIaTOpaMu.

IIpu npoBeneHnM K3aMEHA SK3aMEHYEMBIM IIPEUIaracTcs OTBETUTH Ha JIBA TEOPETHUECKUX
BOIPOCA U BBIIOJIHUTS /IBA IPAKTUUECKUX 3a/1aHUs] B COOTBETCTBUU C ITPONJIEHHBIMU TEMaMHU.

Bpems Hanucanus 3K3aMEHAIMOHHON paboTel cocraBiaser 90 MuH. (MO KETAHUIO
9K3aMEHYEMOT'0 OTBET MOXET ObITh JOCPOUYHBIM).

W3noxeHune MaTepuaa BeJeTCs B JINCTE OTBETa, KOTOPBINA 3aTeM (II0 OKOHUAHHH 3K3aMEHA)
CHAETCA Ha IIPOBEPKY JK3aMEHATOPY.

IIpoBepka pabOT BBINOJIHAETCS HK3aMEHATOPOM II0CIIE OKOHYaHMs 3K3aMEHAa M OLICHKU
BBICTABJISIIOTCSL B COOTBETCTBUU C KPUTEPUSMU OLICHUBAHUS.

B ciydae BO3HMKHOBEHHMsS COMHEHHUI OTHOCHTEIBHO TIJIYyOMHBI 3HAHUH S5K3aMEHYEMOIro
HK3aMEHATOP MOXET IPUIVIACUTH €ro U 3aJaTh JONOJIHUTEIbHBIE W YTOUHSIOLIME BOIPOCHI B
npejenax ydeOHOro MaTepualla, BBIHECEHHOTO Ha DK3aMEH.

OneHka pe3yabTaToB  MUCBMEHHOIO  aTTECTAllMOHHOTO  MCIBITAaHUS — OObBSBISACTCS

9K3aMCHYCMbIM B ICHb €I'0 IPOBCACHUS.

MeToanyecKue yKa3aHusi M0 BHINOJTHEHHIO KOHTPOJIBHBIX padoT:

JlanHbIN Bu pabOTHI IPOBEPSIET:

1) ycBoeHHE 00y4aromUMUCS MMOJyYEHHBIX B X01€ 00y4eHHs YMEHUI U HaBBIKOB;

2) cmocoOHOCTh BHIOpaTh HMHCTPYMEHTAJbHBIE CpPEACTBA AN OOpabOTKM JaHHBIX B
COOTBETCTBHHM C IIOCTABJICHHOM 3a7aUci;

3) yMeHHe poaHaTN3upPOBaTh PE3yIbTaThl PACIETOB M 0OOCHOBATH ITOJYYECHHBIE BHIBO/IBI.

IIpumepHo 3a 2-3 Hemenu [0 TNPOBENEHHS KOHTPOJIBHOM paboOThl 00ydarolmemycs
HEOO0X0/MMO TOJNYYUTh Yy TMpernojaBareis INAaOJOH KOHTPOJBHOW paboThl WIM TNPUMEPHBIN
nepeveHb MPaKTHYECKUX 3a/IaHUH, BXOSIIUX B KOHTPOIBHYIO paboTy, U TOCIE STOTO MPUCTYITHTh
K TTOJITOTOBKE.

ITpu moaAroTOBKE K KOHTPOJIBHOM paboTe ciaenyer:

1) HOBTOPUTH TEOPETUYECKHI MaTepHall 10 TEMaM, BKJIIIOUEHHBIM B KOHTPOJIBHYIO PadoTy;

2) MpOCMOTPETh MaTepHabl MPAKTHUYECKUX 3aHATUN U JOMAIITHUX 33JIaHUM;



3) mompoOoBaTh PEMIMTh 3aJaHus W3 IIa0JOHAa KOHTPOJILHOW pabOThl WM MPUMEPHOTO
NepevHs NPAaKTUYECKUX 3a/laHHiH;

4) 3aKkpenuTh TOJYYCHHbIE YMEHHMS ¥ HaBBIKM, pellas T[OXO0XHE 3aJaHus U3
PEKOMEH/I0BaHHbIX IIPENoJaBaTeIeM yUeOHUKOB U yUeOHO-METOANYECKUX TOCOOHH.

Ecnmu B mpouecce MHOATOTOBKM K KOHTPOJIBHOM paboTe BO3HUKIM 3aTPYAHEHUS WU
TpeOyIOTCS Kakue-TMOO YTOYHCHHS W PEKOMEHJAIHNU, CIIEAyeT OOpaTUThCA 3a IMOMOIIBI0 K
IPETo/IaBaTelIio.

MeToanveckue yKkazaHus 10 MOATOTOBKe K KOJJIOKBHYMY:

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

OcCOoOEHHOCTh KOJUIOKBUYMa B TOM, YTO O3TO HE MPOCTO (opMa KOHTPOJSL, a METO[
yriIyONeHusl, 3aKpeIvieHUsl 3HaHUM ydalluxcs, Tak Kak B XoJie coOeceloBaHMs IperojiaBaTellb
UMEET BO3MOXHOCTb Pa3bsICHUTh BOIIPOCHI, BOSHUKAIOIIHME Y YYaIIEerocs B MPOLECCe MOATOTOBKH.

OTOT BHUJ JEATEIHOCTH Pa3BUBACT HABBIK OCYIIECTBISATH COOp, aHamu3 u 00pabOTKy
JTAHHBIX, HEOOXOMMBIX JIJISl peIIeHus MPo(heCcCHOHAIBHBIX 3a/1a4.

Ha camocTosiTenbHyI0 HOATOTOBKY K KOJUIOKBUYMY 00Y4aroLEeMyCsl OTBOJUTCS 2-3 HEJelNu.

IIpu noAroTOBKE K KOJJIOKBUYMY CIIEAYET:

1) mpocMOTpeTh KOHCHEKTHl JIGKIMKA M TPAKTHUYECKUX 3aHATHH M OTMETHTh B HHUX
MMEIOIIMECS OTBETHI Ha BOTIPOCHI KOJUIOKBHUYMa;

2) ecau KOHCHEKTbl COJAEp)KaT He BCE OTBEThl WJIM YacTb BOIPOCOB BBIHECEHO
IpernoJiaBaTesieM Ha CaMOCTOSTENbHOE PACCMOTPEHUE, HEOOXOJUMO U3YUUTh COZiepKaHue ydeOHOoH
JUTEPaTyphl, PEKOMEHIOBAHHOM IMPETIOIaBaTeNeM;

3) B ciayyae BO3HMKHOBEHMSI KAaKUX-TMOO 3aTpyJHEHUH IMpU IOATOTOBKE CIIEIYET
00paTUTHCS 3a MOMOIIBIO K ITPEIo/1aBaTelto.

CaMonoaroToBKa K NpaKTH4eCKUM 3aHATHAM

[Ipu moAroToBKE K MPAaKTUYECKOMY 3aHATHIO 00yYaroieMycsi HEOOXOI1UMO:

1) 03HAKOMUTBCS C COOTBETCTBYIOLIEH TEMOH MPOTPaMMBbI AUCIUTUINHBL;

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

3) TIaTeabHO U3YYUTh JEKIIMOHHBII MaTepuait;

4) U3y4UTh PEKOMEHI0BAaHHYIO JIUTEPATYPy 110 TaHHOH TeMe;

5) 03HAaKOMHTHCS C BOPOCAMHU OYEPETHOTO MPAKTHUECKOTO 3aHSATHSI.

BaxHbIM acmeKkToM CaMOCTOSTENbHOM IOATOTOBKM CTYJEHTOB sIBiISeTCs paboTa ¢
OnOIMOTEeYHBIM (HOHIOM.

Orta paboTa mpenarnoaraeT pa3InIHble BApHAHTHI TOBBIIICHUS TPOPECCHOHATBHOTO YPOBHS

CTYACHTOB B TOM YHCJIC:



a) MOJy4YeHUE KHUT B HAYyYHOM aOOHEMEHTE;

0) U3yyeHHEe KHUT, )KYpHAJIOB, ra3eT B YUTAIHHOM 3aJie;

B) BO3MO>KHOCTb ITOMCKA HEOOXOIMMOT0 MaTepHaja MocpeiCTBOM AIIEKTPOHHOTO KaTaJlora;
I) TOJY4YCHHE HEOOXOIUMBIX CBEACHHUH 00 MCTOYHHMKAX HWH(POPMAIUU Y COTPYIHUKOB

OUOJIMOTEKMU.

7.Y4eOHas quTepaTypa u pecypcbl HHGPOPMALHOHHO-TEIeKOMMYHUKALIMOHHOM CeTH

"UnrepHer"

7.1. OcHOBHas JqUTepaTypa.
1. ApramonoB. JluneliHas anreOpa W aHamuTHYecKas reomeTpus. Kypc nekmwmid yis

9KOHOMHYECKHUX crenuanbHocteil. M.: «Jlemo» 2012, 212c¢.

2. Manyrusn, B. A. Maremartuka [i1st 5koHOMHUCTOB. JIunelinas anredpa. Kypc nekmuii. : mis
OakamaBpuata u crenuanurera / B. A. Manyrun, 5. A. Pomuna. — Mocksa : U3natenbcTBo
FOpaiit, 2006. — 224 c.

3. Ilpockypsxos, N.B. CoopHuUK 3a7au mo JHUHEHHOU anredpe : yueOHoe mocobue / M.B.
[TpockypsikoB. — 14-e u3zn., crep. — Cankrt-IlerepOypr : Jlans, 2019. — 476 c. — ISBN 978-5-
8114-4044-3. — TexkcT : >nexTpoHHbIH // JlaHb : 3neKkTpoHHO-OMOMMoTeunas cucrema. — URL:

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

7.2. JlonosiHUTEIbHAS JJUTEPaATypa.
1. bexnemumes, /I.B. Kypc ananutuueckoil reoMeTpuu U JTUHEHHON anreOpsl : yd4eOHUK /

J.B. bexnemumes. — 17-e uzn., crep. — Cankr-IlerepOypr : Jlans, 2020. — 448 ¢. — ISBN 978-
5-8114-4748-0. — Texkcr : snekTpoHHBIH // JIaHb : 31eKTpOHHO-0MOMMoTeyHas cuctema. — URL:

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

2. Manyrun, B. A.Martemaruka Uit sKoHOMHCTOB. JIuHeiHas anreOpa. Y4eOHUK,
IPAKTUKYM U COOpHUK 3aj]ad : JuIsl OakanaBpuara u crenuanurera / B. A. Manyrus, f. A. Pomuna.
— Mocksa : U3parensctBo Opaiit, 2019. — 478 c. — (bakanasp u cnenmanuct). — ISBN 978-5-
534-02976-5. — Texkcr : snexktponHsii // DBC HOpaiit [caiit]. — URL: https://www.biblio-
online.ru/bcode/433176.

3. Bebicmas MareMaruka JUisi SKOHOMMCTOB [DJEKTPOHHBIN pecypc| : y4eOHUK IS
CTYJIEHTOB BY30B, 00ydJarouuxcs mo skoHomuueckum crenuaibHocTsm / H.III. Kpemep [u ap.].

— DnexkTpoH. TekcToBele naHHble. — M. : JOHUTU-JAHA, 2015. — 481 c¢. — 978-5-238-

00991-9. — Pexum noctymna: http://www.iprbookshop.ru/52071.html

7.3. HopmaTuBHBIC NPABOBbIE JOKYMEHTbI H HHAS IPaBOBasi HHPoOpMAaLHs.
He npenycmotpeHo.

7.4. UuTEpHET-pecypcehbl.
He npenycmotpeHo.
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7.5. UHble HCTOYHUKH.
1. Kpacc M. C., Uynpsino b. I1. Matemaruka a1 5KOHOMHCTOB, yuyeOHoe mocodue, M. :Ilutep,

2008.

2. COOpHHK 3a/1au T10 BBICHICH MaTeMaTHKE JJII SKOHOMHCTOB: yueOHoe mocobue. [Tox pen. I1.C.
I'eBopksina. M.: Dxonomuka, 2013.

3. Iunaues B.C. Kypc Bricmieit maremaruku: yaueOnuk. M.: Onunkc, 2014.

4. COopHUK 3aJa4 MO BBICIIEH MaTeMaTHKe JUIsi S5KOHOMHUCTOB: yuebHoe mocobue. [lox pen. B.U.
EpmakoBa. M.: UHOPA-M, 2012.

5. Kpacc, M. C. MaTtemaTuka B SKOHOMHKE: MaTEMaTHYECKUE METOJBI M MOJACIH : YIYCOHHK IS
6akanaBpoB / M. C. Kpacc, b. I1. Uynpsinos ; nox pea. M. C. Kpacca. — 2-e u3a., ucnp. v A0, —
M. : UzparensctBo HOpaiit, 2016. — 541 c. — (Cepus : bakanaBp. AxageMUYecKUil Kypc).

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

6. bypmuctpoBa, E. b. Jluneiinas anreOpa : y4eOHMK W NPAKTUKYM JJs aKaJIeMHUYECKOTO
6akanaBpuata / E. b. Bypmuctposa, C. I'. Jlo6anos. — M. : U3natensctBo FOpaiit, 2016. — 421
c.https://www.biblio-online.ru/book/2ADA68F7-F980-48FF-87B0-C9740B9941DF

8. MarepuanbHo-TexHuueckasi 0aza, MHGOpPMAIHOHHbIE TEXHOJIOTHHM, MPOrpPaMMHOe
obecrieyeHue U MH(POPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI
ba3bl 1aHHBIX, HHPOPMAIIMOHHO-CTIPABOYHbIE H MTOUCKOBbIE CHCTEMbI

1. www.biblio-online.ru —3nekTponH0-0nOmMoTeunHas cucrema [OBC] FOpaiir.

2. http://www.iprbookshop.ru — DnekrponHo-6ubnuoTeunas cucrema [IbC] «Iprbooks»

3. https://e.lanbook.com - DnektpoHHO-0MbMMOTEUHas cuctemMa [DBbC] «Jlanby.

4. http://elibrary.ru/ - Hayunast snektponnas oubnuorekaElibrary.ru.

5. https://new.znanium.com DnexTpoHHO-O0MOIMOTeUHast cuctema [IBC] «Znanium.comy.

6. https://dlib.eastview.com — Mnpopmarmonnsliii cepsuc «EastView.

7. https://www.jstor.org - Jstor. IlomHbIe TEKCThl HAYYHBIX >KYpPHAJIOB M KHHUI 3apyOexHbIX

n31aTciIbCTB.

8. https://elibrary.worldbank.org - Dnexkrponnas 6ubanoreka Bcemupnoro banka.

9. https://link.springer.com - IlONMHOTEKCTOBBIE IOJUTEMATHUECKHE Oa3pl aKaJeMHUUYECKUX

KYPHAJIOB U KHUT M3/1aTeNIbCcTBA Springer.

10. https://ebookcentral.proquest.com - Ebook Central. [lonHble TekcThl KHHUT 3apyOeixHBIX

HAaYYHBIX U30aTCIbCTB.

11. https://www.oxfordhandbooks.com - JlocTyn k monHbIM Tekcram crnpaBouyHukoB Handbooks

n3aaTrciibCTBa Oxford mo npeaAMETHBIM 00J1acTAM: SKOHOMHKA H (I)I/IHaHCBI, IpaBo, OuszHec u

yIpaBJieHUE.
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12. https://journals.sagepub.com - IlomHOTeKCcTOBass 6a3a Hay4HBIX >KYpPHAJIOB aKaJIeMHYECKOTO

u3/1aTenbCcTBa Sage.
13. CupaBouHo-nipaBoBas cuctema «KoHCyIbTaHT».
14. DneKTpOHHBIN NEPUOJNYECKUNA CIPaBOYHUK «I apaHT.
IIporpamMmMHbIe, TEXHUYECKHE H 3JIEKTPOHHbIE CPeICTBA 00y4eHUs] U KOHTPOJIsA
3HAHUM
AynuTopun OCHAIlIEHbl KOMITBIOTEPOM C BBIXOJIOM B UHTEPHET.

[Iporpammusrii mpoaykt Microsoft Office.
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