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1. TlosicHuTebHas 3aMIUCKA

Heab wu3ydyeHuss AUCHMUIUIMHBI: (HOPMHPOBAHWE HABBIKOB ITOCTPOCHHS JIMHEHHBIX
MoOJIeJIe PKOHOMUKH W WX aHalw3a JUIsi UHTEPIPETAlUy MMOTYYCHHBIX PEe3yJIbTaTOB B 001acTh
NPUHATHS PO(HECCHOHAIBHBIX PEIICHUH.

MecTo TUCHHUILUIMHBI B Y4e0OHOM ILIaHe:

[Ipemiaraemerii Kypc OTHOCHUTCS K IUCIMIDIMHAM 0a30BOM 4YacTH 00pa3oBaTelbHOU
nporpammsel 38.03.01 Dxonomuka. byxranrepckuit yuer, aHaJIu3 U ay/IuT.

Jucnumimmnaa  «JIluHeiiHass auaredpa» o0OecrneduBaeT OBJIAJIEeHHE CJETYIOIUMH
KOMIETEHIUSIMU:

HaunHaeT GopMUpoBaHKE 00IICTTPOPECCHOHATLHONW KOMITETECHITHU:

CIOCOOHOCTBIO OCYHIECTBIATH COOp, aHaNM3 U 00pabOTKY JaHHBIX, HEOOXOIMMBIX IS
pemieans npodeccruoHanbubix 3amad (OIIK-2) — 1 sram.

Jtansbl popMUPOBAHHUA KOMIIETEHIIUH
(3aouHasi popma 00yueHus )

Kon dopMynHrpoBKa VYuebHast AUCIUTIIIMHA Cemectp | Oran
KOMIIETEHITNH KOMITETEHIINH
OIIK-2 CTIIOCOOHOCTBIO Jluneiinas anredpa 1-2 1
OCYLLECTBIATH cOOp, aHAIN3 | MaTeMaTH4eCKUi aHaIi3 3 2
1 00pabOTKy JAHHBIX, Teopust BepoaTHOCTEN U
HEOOXOIUMBIX JJISl PeLICHHS MATEMATHUECKAS
npoheccuOoHANBHBIX 3aa4 CTATHCTHKA
DKOHOMETpUKa 4 3
Crarucruka
VYyeOHast mpaKTHKA! 6 4
MIPAKTUKA TI0 TTOTyYEHUTO
MEPBUYHBIX
PO ECCUOHATBHBIX

YMEHHU U HaBBIKOB, B TOM
YHCJIEe IEPBUYHBIX YMEHUN
Y HaBBIKOB HAy4YHO-
HCCIIEIOBATEIIHLCKOM
JeITeIbHOCTH

Byxranrepcknuii 7 5
(yrpaBieHYECKUI) yueT

KoHTposs u peBusns 8 6
CynebHo-0Oyxranrepckas
HKCIEepPTH3a
AHanu3 B OFOKETHBIX
OpTraHU3aIMIX
AHanu3 B 6aHKax 1
CTPaxOBBIX OPraHU3ALHUIX
[IpownsBoacTBEHHAS
MPAKTUKA: IPAKTHKA TIO
MOJTyYEHUIO
npodeccrnoHaIbHBIX
YMEHUH U OIbITA
npodeccroHanbHOM
JIeSITENIbHOCTH

[Ipenauniomuas 10 7
MIPaKTHKA




l'ocynapcTBeHHas
HUTOroBsada arrecranusa

B pe3yJbTaTe 0OCBOCHUSA TUCHUIIJIHHDBI oﬁyqamumﬁca JOJIKCH

OIIK-2

3HaTh:

- OCHOBHBIEC MaT€MAaTUYECKHE IMIOHATHUS U METO/IbI, IPUMEHSAEMBIE IIPU IIOCTPOCHUU U
aHaJIN3€ JTUHEHHBIX MOJEIICH S3KOHOMUKUY;

- MaTeMaTH4ECKUI MHCTPYMEHTAapHH, HCIIOJIb3YEMBII B o(ucHbIX,
CIELIMAIM3UPOBAHHBIX U MATEMATHYECKUX MTAKETAX MPUKIIAJHBIX IPOTPaMM.
Ymern:

- CTPOMTb M AHAIN3UPOBATh JIMHEHHbIE MOJEIM SKOHOMHUKHM (JIMHEHHYIO
OamaHcoByl0o Mozenb JIeOHTbEeBa  «3aTpPaThI-BBITYCK», JIMHEHHYIO  MOJENb
MEX/yHapOAHOM TOProBIN);

- HHTEPIIPETUPOBATh PE3YJIbTaThl AHAJIN3A JINHEUHOW SKOHOMUYECKON MOJIEIIH;

- TOJIb30BaThCS HauboJsiee pacHpOCTPAaHEHHBIMU O(QHUCHBIMM M MaTeMaTHYECKUMHU
ITaKETaMH IPUKIAJHBIX [IPOIPAMM.

Baagern:

- METO/JaMH aHalu3a W OOpabdOTKM JaHHBIX, HEOOXOAWMBIX Ui PpEIICHUS
po¢eCCHOHATIBHBIX 33]1a4 SKOHOMUKH;

- OCHOBHBIMM MaT€MaTUYECKMMHM METOAAMH, HCIIOJIb3YEMBIMU IIPH ITOCTPOCHHUH
pPacyeTHOr0 UHCTPYMEHTAPHs B OPUCHBIX U MaTEMATUYECKUX MaKeTax MPUKIIAJIHbBIX
IIPOrpamM.

@opMbl TEKyHIero KOHTPOJISI yCIeBaeMOCTH CTYIEHTOB: YCTHBIM  ompoc,
IIPAKTUYECKHE 3a/laHusl, KOHTPOJIbHAs padoTa.
@opMbI POMEKYTOUHOI aTTeCTALMU: YK3aMEH.




2. CTpyKTypa u cofepKaHue TUCHUILIHHBI
TpynoeMKoCTb 8 3a4€THBIX €IUHUIL, 288 YacoB, U3 HUX:
3a04Hast popma oOyueHus: 10 IEKIMOHHBIX YacoB, 12 MpakTHYECKUX YacoB, 257 4acoB
CaMOCTOSITENILHOW PabOThI, KOHTPOJIb - 9 YacoB.

2.1. TemaTnyecKkuii MJIaH y4eOHOH TMCUUTIHHBI
(3a0unas popma 00yueHHs1)

HaumeHoBaHue KounvecTBO 4yacoB mo
pa3/iesioB U TeM Y4eOHOMY IIAHY
Buabl yueoHoii padoThl
% AyauTopHasi =
= pabora g
g o =) = =
= 2 z2 .| £, EE
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z, gl =gz §E&l 5a
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= 5 S 3 S 3 z
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=S =
1 2 3 4 5 6 7
1 | Cucremsl iuHeliHbIX ypaBHeHUH. MeTton ["aycca 35 - 2 - 33
2 | Matpunel. Onepanuu HaJl MaTpHIIAMU 36 2 2 - 32
3 | Onpenenurens MaTpuilbl. MUHOPBI 36 2 2 - 32
4 | Obparnsie matpuipsl. Meton Kpamepa 36 2 2 - 32
5 | Panr marpuiibr 36 2 2 - 32
6 OO06mmit METOJ| pELIeHH CHCTEMBI IMHEHHbIX 36 9 2 i 30
ypaBHEHUU
7 | KommuiekcHble yncia U MHOTOYJIEHBI 32 - - - 32
8 | KBagparuunsle popMmsl 32 - - - 32
KonTpons 9 - - - -
HToro no aucuuniuge 288 | 10 12 - 257




2.2. TemaTH4ecKkHii NJIAH JeKIUA

®
5
2
s HanmenoBanue KosmnuecTBo
E pa3/iesioB M TeM 4acoB
=
2
1 2 3
1 | Cucremsl iuHelHBIX ypaBHEeHUI. Merton ["aycca -
2 | Marpunel. Onepaniuu HaJl MaTpULIAMU 2
3 | Onpenenutenb MaTpuilbl. MUHOPBI 2
4 | O6parnsie Matpuinibl. Meton Kpamepa 2
5 | Panr maTpuis 2
6 | OOmwuii MeTo/1 penIeHus! CUCTEMBI IMHEHHBIX YPaBHEHUH 2
7 | KommiekcHbIe 94nciia 1 MHOTOUICHBI -
8 | KBagparuunbie popMbl
Hroro no Aucuuminxe 10
Conep:xkaHue JeKIMOHHBIX 3aHATHI
Tema 1. Cucremsl JIMHEHHBIX ypaBHeHuil. MeTox raycca
IThan:
1. Cucrembl TMHEHHBIX YpaBHEHUM: ONpeielieHue, IPUMEPHI.
2. CBoiicTBa CHCTEM YypaBHEHHH: COBMECTHOCTb, HECOBMECTHOCTH, OIPEIEICHHOCTH,
HEOTPEIEeIEHHOCTb.

3. YactHbIe 1 001Iee pereHusl.

4. DKBUBAJEHTHOCTb  CHCTEM, JJIEMEHTapHble IMpeoOpazoBaHMUs,
OKBUBAJICHTHOCTHb CUCTEM.

5. Meron uckmoueHust Heu3BeCcTHHIX (MeTon ['aycca).

Tema 2. Marpuusl. Onepanuu Hax MaTpUIaAMU
IThan:
Martpuusl. OnpeneneHue, IpUMEpBHI.
Onepanuu HaJ MaTpUIlaMH, OCOOEHHOCTH ajreOpbl MaTpPHLL.
MaTtpu4HbIN TOJMHOM.
OcHoBHbIE CBOWCTBA oNepaluii Ha/l MaTpULIAMHU.
HexkoMMyTaTHBHOCTh YMHOKEHHSI MATPHIL.
TpaHciOHMpOBaHKWE MATPULL.

oakrwdE

Tema 3. Onpenenurenb MaTpuubl. MUHOPBI
IInan:

COXpaHAgIOIMne

1. Onpenenurtenyt KBaApaTHBIX MaTPUIL: ONpeieJIeHUEe U OCHOBHbIE CBOMCTBA.
2. Onpenenurens MaTpuipl 2, 3-ro nopsaka. [IpaBuio «TpeyrojbHUKOB» (IIPAaBUIIO

3Be3bl).

3. IlepecranoBku. O6mas ¢popmyna A BBIYUCICHUS ONPEAEIUTENeH N-To MOpsIKa.

4. MuHoOpbI 1 anredpanyecKue T0NOJTHEHUS.
5. Teopema Jlannaca.

Tema 4. O6patnbie maTpuubl. Meton Kpamepa
IThan:
1. OGparHbie MaTpPHIIBI.




EnuncrBenHocTh OOpaTHON MATPUIIBL.

CgoiictBa OOpaTHON MaTPHIIHI.

Haxoxaenne nprucoeIMHEHHON MATPHULIBL.

Anroput™m noctpoenust OOpaTHOW MaTPHUIIBI.

Pemenune cucrem TMHEWHBIX ypaBHEHHH MeTo0M OOpaTHOM MaTpPHUIBL.
Meron Kpamepa.

Noogohkown

Tema 5. Panr maTpuubl

1. Panr matpuisl.

2. ba3ucHBIE MUHODP MaTpPHIIBI.

3. Teopema o paHre MaTpHibl U €€ CIEICTBUSL.

4. HaxoxaeHue paHra CTylieH4aTol MaTpULIbI.

5. HaxosxaeHue paHra pacIIMpeHHON MaTpUIbl CUCTEMbI JIMHEHHBIX YPaBHEHUH.
6. Teopema Kponekepa-Kanemmu.

Tema 6. O01muii MeTO/ pelIeHUs1 CHCTeMbI JTHHEHHBIX YPABHEHUH
IThan:
1. OpHOpoHBIE U HEOJHOPOHBIE CUCTEMBI JIMHEWHBIX YPAaBHEHUH.
2. HccnenoBanue cuCTeM JUHEWHBIX YpaBHEHUI.
3. Pemienue HeomnpeeeHHBIX CUCTEM JIMHEHHBIX YPaBHEHHH.
4. ba3ucHble 1 CBOOO/IHbIE HEU3BECTHBIE.
5. CBolicTBa MHOKECTB PELLIEHUI OJJHOPOIHBIX 1 HEOAHOPOJHBIX CUCTEM.
6. CtpykTypa 0o01Iero peeHus HEOJHOPOAHOM CUCTEMBI.

Tema 7. KoMIIeKCHBIE YHCJIA 1 MHOTOYJICHBI

=
S
>

KommiiekcHble yuciia 1 MHOTOUJIEHBI.

Anre6pa KOMIUJIEKCHBIX YHCEN.

Anrebpanueckast popMa KOMIUICKCHBIX YHCE.
Tpuronomerpudeckas (popma KOMIUIEKCHBIX YHCEIT.
[Toka3zarenbHas (hopMa KOMIUIEKCHBIX YHCEIL.
CrnoxeHne 1 YMHO)KEHHE KOMITJIEKCHBIX YHCEIL.
BbrunTanue u feneHne KOMIUIEKCHBIX YUCed.
®opmyna Myaspa.

OcHoBHas Teopema Anreopsl.

CoN~WNE

Tema 8. KBaaparnunsie opmbl
IThan:
1. IlonsaTtue kBagpaTu4HON (popMbl. [Ipumepsl.
2. MarpuuHO-BEKTOPHBIN B KBaJIPAaTHIHOU (DOPMBI.
3. Kanonnveckuii Buja KBaJIpaTUIHON (HOPMBI.
4. T1onoXUTENbHO U OTPULIATENILHO OIPEIETICHHbIE KBAJPaTUIHbIE (POPMBI.
5. Kpurepuii CunbBectpa.



2.3. TemaTnuyeckuii IVIaH NPAKTHYECKHUX (CEMUHAPCKUX) 3aHATHIA

HaumenoBanue KoaunuecTtBO
pa3aesioB u TeM 4acoB

Ne ni/m paznena

2

Cucremsl nuHEHBIX ypaBHeHUN. Metop "aycca

Marpuisl. Onepanuu Haj MaTpULIAMHU

Onpenenurens MaTpulibl. MUHOpPBI

O6parnsie MaTpuilsl. Meton Kpamepa

Panr maTpuibl

NINNDININIDN W

OO0y METoJ pelIeH!s] CHCTEMBbI TMHEHHBIX YpaBHEHHM

KommekcHple Ynciaa 1 MHOTOUYICHE] -

oNo|O|RWIN| - |FP

KBanpatuunsie Gopmbl

Hroro nmo nucuuniinae 12

Conep:xaHue NPAKTHYECKUX (CEMUHAPCKUX) 3aHATHIA
Tema 1. Cucremsl JuHelHHbIX ypaBHeHuil. Meron I'aycca

Bonpocul onsa usyuenus:

1. Cucrembl nuHeHHBIX ypaBHeHMH 2, 3, n-ro mnopsnaka. Meton I'aycca pemeHus
CHUCTEM JIMHEHHBIX YPaBHEHUH. 3 TUIIA CUCTEM JIMHEHHBIX YPaBHEHUH.

2. Tlpumep moctaHoBku 3amadn. CBeleHHE TEKCTOBOH 3amauun (3amaua o depmepe, 3
BapHaHTa) K CUCTEeMaM JTMHEHHBIX YpaBHEHUN 3 TUTIOB.

Bapuanm [: ®epmep BIOKWI B MPOILJIOM TOLYy B 3€pPHOBOJICTBO, KUBOTHOBOJICTBO U
oBoIeBocTBO Bcero 10 mmuH.m.e. u momyuun 780 Teic.a.e. mpuObUiM. B TekymeMm rogy oH
coOupaercs yBETUYUTh BJIOKEHUSI B 3€pHOBOJICTBO B 2 pa3a, B KHUBOTHOBOJICTBO B 3 pasa, a
BJIO’KEHUS B OBOIIIEBOJACTBO OCTaBUTh Ha MPOILIOroAHeM ypoBHe. Ha Bce aT0 depmep BbIensieT
22 wmun.g.e.  Kakyro npubbsuib cobupaercss moiyduTh (epMep B TEKYyIIeM TOIy, €cCld
3epHOBOJICTBO TPUHOCUT 10% mNpuObUM Ha BIOXKEHHBIE CPENCTBA, XKUBOTHOBOACTBO 8% U
OBOIIEBOJICTBO 6%7

Bapuanm 2: PaccmoTrpuMm 3amady w3 mnpumepa | co ClEAyIOIIMMH U3MEHEHUSIMU:
3€pPHOBOJICTBO MPUHOCUT 8% MpUOBUIM Ha BIOXKEHHBIE CPEJCTBA, >KUBOTHOBOACTBO 10% wu
OBOILIEBOJCTBO 6%.

Bapuaum 3: PaccMoTpuM 3aauy U3 mpumepa 2 co CIeayoUMMu U3MEeHEeHUsIMU: hepmep
noayuui 840 ThIC.1.€. TpUObUIH.

[IpakTuyeckue 3aganus
1. Pewume oannyio cucmemy ypaeuenuii memooom Kpamepa:

-

| 2x -3y -3z =1,
3x +y -2z =-4,
lx -2y +z =3

2. Mannyio cucmemy ypagHenuii:

a) 3anucamev 6 MampuuHoi opme u 3amem peUIUMb C HOMOUbIO O0OPAMHON
mampuyl;

0) pewiums memooom I'aycca



J—’I-x1 +5x; =8,
2%, +x, +2x; =3,
l X, +3x, =—1.

3. Hccnedyime  Oamuyro  cucmemy  YpA6HeHUil  HA  COBMECHIHOCHIb  C
ucnonvzosanuem meopemwvt Kponexepa-Kanennu u pewuume eé, eciu ona coemecmua:

S5x, —2x, +3x; =2,
h 2)‘1 + .)1‘2 == 8._.
I 8x, —S5x, +2x; =-4

4. /lanvt koopounamul éepuiun mpeyzoavhuka ABC: A(-8; -3), B(4; -12), C(8; 10).
Haumu:

1) nmuHy CTOpOHBI AB;

2) ypaBHeHus cTopoH AB u BC u ux yrioBbie KO3QGUIIUEHTHL;

3) yroxa B B pajraHax ¢ TOYHOCTBIO JIO JIBYX 3HAKOB;

4) ypaBHenue BbicoTsl CD u ee anuny;

5) ypaBHeHue MmeauaHbl AE W KoopauHATHI TOUKH K TiepeceueHusi 3TOM MEIUaHBI C
BeicoTor CD;

6) ypaBHEHUE TIPSIMOM, MPOXOAIICH yepe3 TOUKy K mapajiebHO cTOpoHe 4B,

7) KOOpIWHATBI TOYKH M, PaCIONOKEHHOW CHUMMETPUYHO TOYKE A OTHOCHUTEIHHO
npsimoii CD.

5. /lanwvt koopounamot éepuwiun nupamuovt ABCD: A(2; -3; 1), B(6; 1; -1), C(4; 8; -
9), D(2; - 1; 2). Tpebyemcs: I

1) sammcats BekTopsl AB , AC u AD B cucreMe OpPT M HAWTH MOIYIM 3THX
BEKTOPOB; -

2) Haiitu yron mexny Bekropamu ABu AC,;

3) Haiitu npoekuuio Bekropa AB-Ha BekTop AB:

4) naiitu momans rpauu ABC;

5) naiitu o0bem mupamusl ABCD.

6. Janvt xoopounamer mouex A, B u C: A@3; -1; 5), B(7; 1; 1), C4; -2; 1).
Tpeoyemcsa:

1) cocTaBUTh KAHOHUYECKHE YpaBHEHUS MPsMOii 4B,

2) cOCTaBUTh YpaBHEHHE TUIOCKOCTH, MpoXojsiied uepe3 Touky C TEepHeHAUKYISIPHO
psIMON A B, 1 TOUKY NepeCeUeHus ITON INIOCKOCTH € IIpsIMO A B,

3) maiiTu paccrosiaue ot Touku C 10 npssMoit AB.

7. Jlanwt koopounamot mouex A, B, Cu M: A(-3; -2; -4), B(-4; 2; -7), C(5; 0; 3),

M(-1; 3;0). Haiimu:

1) ypaBHeHue minockoct Q, mpoxossiueit uepes3 Touku A, B u C;

2) KaHOHWYECKHUE YpaBHEHUSI TIPSIMOM, MPOXOIAIIEH depe3 TOUKy M MepreHIuKyIIpHO
m1ockocTH Q;

3) TOYKH MepecedeHus MOIyIeHHON PSMOM C THIOCKOCTRIO Q;

4) pacctosiHue OT Touku M 110 miaockoctu Q.

8. Cocmasump ypasnenue zeomempuueckozo mecma mouex, paeHoOyOAIeHHbHIX OM
oannoii mouku A(2; 5) u oannou npamon y = 1. llonyuennoe ypaenenue npugecmu K
npocmeiniuiemy udy u 3amem ROCIMPOUmMs KPUGYIo.

9. Janvt mouku A (4; -2), B 2; V) u paduyc okpyscnocmu R = 225, yenmp
Komopoii haxooumcs 6 Hauae koopounam. Tpeoyemcsn:

1) cocTaBUTh KAHOHMYECKOE ypaBHEHHUE DJUIUIICA, TPOXOISIIEro Yyepe3 JaHHbIe TOYKU
AuB;

2) HaifTu NoxyocH, POKYCHI M SKCHEHTPUCHUTET 3TOTO AIUIMIICA;

3) HaliTH BCE TOYKH MEPECCUCHHUSI JUTUIICA C TAaHHOW OKPY>KHOCTBIO;

9



4) MOCTPOUTH BIUIUIIC U OKPY’KHOCTb.

10. Haiimu oeiicmeumenvHble YUCIA X U Y U3 YPAGHEHUA: (x=»)+@x+p)i=3-3i

Tema 2. Matpuusl. Onepanuu Hax MATPULAMHI
Bonpocwr ons uzyuenus:
1. AnropuTtMm npuBeIEHUS MaTPULbl K CTYIIEHUaTOMY BUAY.
2. Marpuusl. Onepanuu Haja MmaTpunamu. [lpaBuna yMHOKEHMSI MaTpULL.
3. MarpuuHsbiii HOAMHOM. TpaHCTIOHMPOBAHKE MATPHIL.

HpaKaneCRne 3aJlaHuA

k n
1. Hanucatp MaTpuubl An ) | Bk B 00meM Bujae. Ecin C = A* B, To KakoBBI

pa3Mepsl MmaTpunbl C? Hanncath BbIpaskeHue 115l 3JIeMeHTa Ci j

a) yepe3 3HaK CyMMHPOBaHHUS Y B) Oojiee moapoOHo, 0e3 3HaKa CyMMHUPOBAHUS.

k
2. Kak ans 1aHHO#W MaTpHubI An B 0o0meM Bujae OyaeT BbIIJIsAeTh MaTpPHIA
T
A -
Kakosbl ee pazmepsi? Boinucars Te 4 cpoiictBa (u3 18 CBoiicTB onepanuii Haj
MATpHMIAMH), I/le BCTPpe4YaeTcsi onepanus TPAHCIOHMPOBAHUS.

3. 3anucars Cucremy JIuHelHbIX YpaBHeHUi 11 m=n=3 B 00bIYHOM BH]I€.

Brimucars Bce matpuuibl A, X, B, cooTBercTByromume marpuunoit ¢popme 3anucu CIIY:
A*X=B

Tema 3. Onpeaenauresb MaTpuLbl. MUHOPBI
Bonpocwi ona uzyuenus:
1. CgoiictBa yMHOXeHUs Marpull. llpuMepsl OTCYTCTBUS KOMMYTaTHUBHOCTH
YMHOXEHHS MaTpHLL.
2. Ompeaenutenb MaTpuIlsl 2, 3, N-ro mopsaka. [IpaBuino «rpeyroibHUKOBY (IIPaBUIIO
3Be3nbl). Munopsl, Teopema Jlannaca. Haxoxxaenue IIpucoeanHeHHON MaTpHILIbL.

[IpakTuyeckue 3aganus

1. HanucaTp BbIpa:keHue JJIs ONpeieJIuTe/Isi MATPUIbI BTOPOro NMopsiAKa

A= ‘Ag‘ B 001EM BH]E.

2. CxemarnyHo u3o0pasuthb IlpaBmiio 3Be3abl 1Jisi BBIYHCJICHHS OINPeNeIHTeIs
MATpPHLBbI TPeThero nopsaKa A= ‘Ag‘

3. Tatb Onpenenenue Munopa Mij MATPHIbI N-T'0 MOPAAKA An

4. Hamucarb ¢opmyny Anaredpaudeckoro [lomosnnenus Aij MaTpuUbl N-ro
nopsiika An

5. Hamucarp BbIpaxkeHue 1Jisi BbIYUCJIEHUS] ONpeAeuTe]ss MAaTpUlIbl TPeThero

nopsiaka A= ‘Ag‘ no Teopeme Jlaniaca, To ecTh pa3ioKeHHE MO JIHOOOHW CTPOKE WIIH

mo0omMy cTondiy: a) aubo B oOmieM Buue 0) b0 st 1060ro (YHUKATBHOTO) YHCICHHOTO
npumepa.

Tema 4. O6patnbie maTpuubl. Meton Kpamepa
Bonpocw ona uzyuenus:
10



Brruucnenue Anredpandeckux JTOMOJTHEHHH.

[Toctpoenue [IpucoenuaenHoi Matpuiibl, OOpaTHON MaTPHIIHI.
Pemenune cuctem TMHEWHBIX ypaBHEHHH MeTo1oM OOpaTHOI MaTpPHULIBL.
[TpaBuio Kpamepa.

Pemenune cucrem TMHEWHBIX ypaBHEHHH MeTo0M OOpaTHOM MaTpPHUIBL.
Pemienue cucrem JIMHEHHBIX ypaBHEHUN MeTo10M Kpamepa.

Pemienne MatpuyHbIX ypaBHEHMIA.

gk ENE

HpaKaneCRne 3aJlaHuA

. . 1 1
1. lnsi cucTeMbl JIMHEHHBIX ypaBHeHHW Aw Xn = Bn,

N-‘# O Bbmmcars yepes
*
ajJredpanyeckue J10NOJTHEHUsI A j IPUCOEIMHEHHYIO MATPHUILY A .
i A X
Beimmcats Gpopmyiiel 00paTHOM MaTpPHUIIBI , peleHus .

2. JIoisi cucTeMbl JIMHEiHBIX YPaBHEHHH TpeThero nopsiaka AX =B ppmmucars no

merony Kpamepa BbIpamxkenuss Ajs Ai , i=1,2,3 u pemeHnne cucTeMbl JIMHEHHBIX
Xl

ypaBHeHHii X=X yepes . A,
X3

3. Jatb OnpenejieHne paHra MaTpPUIlbI (Yepe3 MUHOPBI).
4. Yemy paBeH paHI CTYNEeHYATOl MaTpulbl?
5. Jate dopmyaupoBky Teopembl Kponekepa-Kanemiu aisi cucremMbl JHHEHHBIX

1 1
YPaBHEeHU Ar; Xn = Bm

Tema S. Paur marpuusl
Bonpocwl ona uzyuenus:
1. PemieHrie MaTpUYHBIX ypaBHEHUH.
2. HaxoxaeHue paHra cryrnen4yaroit Matpunsl. Teopema Kponekepa - Kanemmm.
3. Haxo’xaeHue paHra pacIIMpeHHON MaTpUIbl CUCTEMBI JIMHEHHBIX YPaBHEHHH.

[IpakTuyeckue 3agaHus
1. 3anumATe KOMILIEKCHOE 9ucii0 Z B anredpamveckoii . TPUTOHOMETPHYECKON
¢opmax. Kak cBsizanbl 3TH ABe popMbI 3anucu?
2. Hanummure BbIpaskeHHe [JIsl MPOM3BedeHHs IBYX KOMILUIEKCHBIX umncen Z;, Z,,

3aJaHHBIX B TPUIOHOMETPUYECKOW ¢opme; I YACTHOrO OT JeJeHMsl 3THX [IBYX
KOMILJICKCHBIX YHCeJl.
3. Hanummre ®opmyay MyaBpa, BbIpaxeHHe /1Jisi BO3BeJAeHHUS] B CTeNeHb

KOMILJICKCHOI'O 4YHCJIa Z .

4. BpinmummTe KAaHOHMYECKOE pPa3jioKeHHe MHOFO‘l.HeHaf(Z) cremern N1 ¢
KOMILJIEKCHBIMH KO3()QUIMEHTAMH.

Tema 6. O01uii MeTO pelIeHUs1 CUCTEMbI JMHEHHBIX YPABHEHUH
Bonpocul ons usyuenus:
1. HccnenoBanne COBMECTHOCTH CHCTEM JIMHEHHBIX YpaBHEHUH.
2. HaxoxaeHue o0Iero pemeHus CHCTeMbI JIMHEHHBIX ypaBHEHUH.
3. HaxosxaeHnue 4acTHOTO penieHUs CHCTEMbI JIMHEHHBIX YPaBHCHHI.
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IMpakTnyeckune 3a1aHuA

1. Cpopmysmpyiite  OcHoBHyrwo  Teopemy  Auredpsl JJsi  MHOIOYJIEHA,
JefiCTBYI01Ier0 B KOMILJIEKCHOM IPOCTPAHCTBeE.

2. llyctb Z — KOMIUIEKCHAsi IlepeMeHHas, a :‘a‘ (COS g+1sin 9) -
n
KOMILIEKCHOe 4ucJio. J[jia ypaBHeHUs /" =4 wanmmmure BBIp@XXCHHUE ISl K pa3indHbIX €ro
KOpHEH: Zk =.. ,k=0,1,...n-1
3. Bpinucath CHMMETPHYECKYI0 MATPUILY KBAaAPATHYHOI GopMBbI

3alMucaTb KBaJIpaTUIHYIO (1)0pMy B MAaTPUYHO - BEKTOPHOM BH/JI€.

Tema 7. KoMILJIeKCHBIE YHCJIAa U MHOTOYJICHBI
Bonpocul onsa usyuenus:
1. TloHATHE KOMIUIEKCHOTO YHCIIA.

2. Anre6pa1/1quKaﬂ, TPUT'OHOMCETPHUYCCKAsA, I10Ka3aTCIbHasA q)OpMLI KOMIIJICKCHOTI'O
qucia.

3. OnepauHH HaJ KOMIIJICKCHBIMHA YK CJIaMU.

Tema 8. KBagparuunbie (popMbl

Bonpocul onsa usyuenus:
1. Onepanuu HaJ KOMIUIEKCHBIMU YHCIIAMH.
2. HaxoxaeHune MaTpUYHO-BEKTOPHOTO BU/IA KBAJPATUIHON (DOPMBI.

3. TlonoxwuTenbHAs ¥ OTpULIATENFHAS OTIPENIEIIEHHOCTh KBaIpaTHIHbIX (Gopm. Kputepwmii
CunbBectpa.

KonTpoabsHnas padora
Bapuanm 1

k B n
1. Hamncate MaTpuibl An u Dy B obmem Buge. Eciu C = A* B, To kakoBbl

pa3MEpbl MaTPULbI C? Hanucatp BBIPAXKCHUC IJId DJICMCHTA CIJ

a) yepe3 3HaK CYMMHPOBaHHUS ) B) Oosee nogpoOHO, Oe3 3HaKa CyMMHUPOBAHMSL.

k T
2. Kak 11 JaHHOW MaTpUIIbl An B 00111eM BHjI€ Oy/IET BBITJISIACTh MaTpUIla A ?

KakoBsl ee pasmepnl? Beimmcars 1e 4 cBoiictBa (n3 18 CBoiicTB omnepanuii Hax
MaTpHUllaMH), T/I€ BCTPeUaeTcs onepanusi TpaHCIIOHUPOBAHHUS.
3. 3amnucats Cucremy JIMHEHHBIX Y paBHEHH 1T M=n=3 B OOBIYHOM BUJIE.

Brimucats Bce matpunsl A, X, B, cooTBercTByromnue matpuanoi popme 3anucu CJIY:
A*X=B

Bapuanm 2
1. HaHI/IcaTI) BBIpa)KeHI/Ie JJISL onpenenHTeJm ManI/II_[I)I BTOpOFO nopﬂ)n(a
A= ‘Az‘ B 00IIIEM BHJIE.
2. CxematnaHO n300pa3uTh [IpaBmiio 3Be3/bI JUTSI BEIYUCICHHS OMPEIACTUTENS MATPHUITBI

TPETHEro MopsiiKa A= ‘Ag‘
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6. ats Onpenenenue Munopa M j MaTPHIIBI N-T0 MOPsAKa An

7. Hanwucarb popmyny Anredbpandeckoro JlononHenus Aij MaTpHUILIBI N-TO TOPSAIKA An

8. Hamnwucars BBIPAXKCHUC U BBIYUCIICHUA ONPCACTIUTECIIA MAaTPULBI TPETHECI'O MOpAAKA

A= ‘Ae,‘ no Teopeme Jlamaca, To ecTh pa3inoxeHHe 1Mo JO0K CTPOKe WK JTI00OMY CTOJOLY:

a) 60 B oO1ieM Bue 0) Tu60 11 JIF000T0 (YHUKAIBHOT0) YHCIICHHOTO IpUMepa.
Bapuanm 3
o o 1 1
1. Jlna cucrembl JMHEWHBIX YpaBHEHUHI Ah Xn = Bn’ ‘Ni O Bemmcars gyepes
*
anredpanvyecKue TOMOJTHEHUS Aij MPUCOEANMHEHHYIO MaTPUILy A
i A X
Beimucats Gpopmysisl 00paTHON MaTPHUIIBI , peIICHUS .
2. JIns cucteMbl JHHEHHBIX YpaBHEHUH TPETHETO IMOpSIKa AX =B ppmucars no
merony Kpamepa BwlpaxeHus s Ai , 1=1,2,3 u pelieHue CUCTEMbI JIMHEWHBIX ypaBHEHUM
Xl
X=X,
X3

qepes . A,

3. JlaTb onpejeneHne paHra MaTpuLbl (Uepe3 MUHOPHI).
4. Yemy paBeH paHI CTyIEHYaTONH MaTpULIbI?
5. late dopmymupoBky Teopembl Kponekepa-Kanemnu s cucteMbl JTUHEHHBIX

ny1 1
yYpaBHEHUU A\n Xn = Bm

Bapuanm 4
1. 3amumuTe KoMmiIekcHoe uucno Z B anreOpaMueckoil M TPUTOHOMETPHYECKOi
¢dopmax. Kax cBsi3aHbl 3T /1B (HOPMBI 3aIHCH

2. Hanummre BBIPAXKCHUC I NPOU3ZBCACHHUA [JABYX KOMIIJICKCHBIX YHCEII Zl’ ZZ’

3aJJaHHbIX B TPUTOHOMETPUYECKOH (popme; JUIsl YaCTHOTO OT AEJCHUS 3TUX JABYX KOMIIEKCHBIX
qucel.
3. Hanummre @opmyny MyaBpa, - BblpaXeHUEe JUIsl BO3BEJCHHMS B CTENEHb

KOMIIJICKCHOI'O YHCJia Z .

4. BeImumuTe KaHOHUYECKOE pa3lIoKEHHE MHOTouieHa f(Z) cremenn N1 ¢
KOMIUIEKCHBIMU KO3 PUITUECHTAMH.

Bapuanm 5
1. Chopmymnupyiite OcHoBHyto Teopemy ANreOpbl Uisi MHOTOYJICHA, JCHCTBYIOIIETO B
KOMILJIEKCHOM TPOCTPAHCTBE.

2. Tlycth Z — KOMILIEKCHAsS HepeMeHHas, d :‘a‘ (COS 0 +isin 9) — KOMILJIEKCHOE

n o
YuCIIO. I[J'I}I YpaBHCHUA Z =d ganummre BBIPpAXKCHUC JIA k Pa3JIMYHBIX €ro KOPHCH:

Zy=.. ,k=0,1,...n-1
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3. Bemmucats CUMMETPHYECKYIO MaTpUILy KBaIpaTUIHOMN (bopMBI
C=ay X2+ By, Xo +8gy X5 +285, X Xp 2855 X; Xg +2 8yg X, Xg .

3anucaTth KBaJpaTUuHy0 GOpMy B MAaTPUYHO - BEKTOPHOM BUJIE.

CpencrBo OlleHNBAHUSA: KOHTPOJIbHas1 padoTa

[Tkayna oueHUBaHUA:

Onenka «OtnuyHo». OOydarmUACSs CaMOCTOSATENbHO U TMPABUIBHO peIIni y4yeOHO-
npoeCCHOHATIBHYIO 3a/ady, YBEPEHHO, JOTMYHO, IOCIEJ0BAaTEIbHO M apryMEHTHPOBAHO
U3JIaraj CBO€ pelleHue, UCIob3ys MpodeccnoHalbHbIE TOHATHS.

Omnenka «Xopomo». OOyyaronmicss cCaMOCTOSATENIbHO U B OCHOBHOM IPAaBUJIBHO PEIINT
yueOHO-TIpoheccHoHaNbHyI0  3aJady,  YBEpPEHHO,  JIOTMYHO,  IOCJEeNOBaTeIbHO U
apryMEHTHPOBAHO M3JIarajl CBOE PEIICHHE, UCIIONIb3Ys MPO(ecCHOHANTbHbIE TOHATHSI.

Onenka «YnoBieTBOpUTeNbHO». OOYydYarOIIMIiCS B OCHOBHOM pEIIMI  y4eOHO-
npodecCHOHATIBHYIO 3a71auy, JOMYCTHII HECYIIECTBEHHBIE OMIMOKH, C1a00 apryMEHTHPOBAJ CBOE
pelleHne, UCIOb3ys B OCHOBHOM IPO(heCCHOHATbHBIC TOHSTHS.

Onenka  «HeynoBieTBOPUTEIBHOY. OOyuatommiics  He  pemmia  y4eOHO-
npodeccuoHaNbHYIO 337a4y.

2.4. TemaTn4yecKuil IJIAH JJIA CAMOCTOSAITEIbHOM PadoThI

]
=]
v
2
s HaumenoBanue KonnuyectBo
E pa3/iesioB M TeM 4acoB
=
2
1 2 3
1 | Cucremsl muHeWHBIX ypaBHeHui. Metox ["aycca 33
2 | Marpursl. Oniepaniuu HaJl MaTpULIAMA 32
3 | Onpenenutens MaTpuiibl. MUHOPBI 32
4 | Obparnasie matpuiel. Meton Kpamepa 32
5 | Panr matpuiib 32
6 | OOmwuii MeTo/1 penIeHus! CUCTEMBI IMHEHHBIX YPaBHEHUH 32
7 | KoMruiekcHbI€ YMCiIa 1 MHOTOUJICHBI 32
8 | KBagparuunslie ¢popmbl 32
HToro no gucunniiuxe 257

Bonpocsl 1J151 camocToATEILHOMH padoThI
Tema 1. Cucremsl JJMHeHHBIX ypaBHeHuil. MeToa raycca
IThan:
1. YactHble u ob11ee peneHus.
2. MeTo MCKITFOUCHHS HEM3BEeCTHRIX (MeTox [aycca).
Bonpocwi ona ycmuoeo onpoca:
1. UccnenoBaHue CUCTEM JIMHEHHBIX YPAaBHEHHI.
2. CkansipHble U BEKTOpHBIE BEIMYMHBI. MOAylb W HampaBieHue BekTopa. [Ipoexius
BEKTOpPA Ha OCh.
3. Bekropsl. CnokeHue 1 BEIYUTaHHE BEKTOPOB.
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Tema 2. Matpunbl. Onepanumn Hag MaTpULAMH
IThan:
1. OcHoBHBIE CBOMCTBA ONEpalMil HAJl MATPULIAMHU.
2. HekoOMMyTaTUBHOCTh YMHOXEHHUS MaTPHIL.
3. TpancnoHHpoOBaHKE MATPHII.
Bonpocwi ona yemnozo onpoca:
1. JeiicrBusa nax matpuniamu. O6parnas marpuna. Panr marpunbl. CBOMCTBa paHra.
2. Onpeznenurteny BTOPOro U TpeThero nopsaka. OnpeneneHne 1 BbIYUCICHUE.

Tema 3. Onpeaeanrtesb MAaTpULbl. MUHOPBI

IInan:

1. IlepecranoBku. O0mas Gpopmyia sl BBIMUCICHHS OTPEICIUTEICH N-TO MOPSIKA.

2. MuHOpHI U anredpandyeckue JOMOTHEHUS.

3. Teopema Jlamnaca.

Bonpocwi 0na yecmuoeo onpoca:

1. CpoiicTBa omnpeaenuTeneil Ha MpPUMEPE OMPECIUTENEH TPETHETO MOPSIKA.

2. Pa3nokeHue OIpenenuTeNss MO JJIEMEHTaM CTPOKH WM CToiOmna. Beraucienue
OIIPENICIIUTEIS YETBEPTOTO MOPSIIKA.

Tema 4. O6parnbie maTpuubl. Meton Kpamepa
IInan:

1. HaxozaeHue nprucoelMHEHHON MaTpULIbI.

2. AnroputMm noctpoenust OOpaTHOM MaTPHUIBL.

3. Pemenue cucteM NMHEHHBIX ypaBHEHUH MeTo10M OOpaTHON MaTpHIIbI.

4. Meton Kpamepa.

Bonpocwi ona yecmuoeo onpoca:

1. CkangpHoe Tmpou3BeAE€HHE JBYX BeKTOpoB. OrmpeneneHue U €ro CBOMCTBA.
ITpunoskeHns CKaIsIpHOrO NPOU3BEICHUS.

2. BekTopHoe nmpou3BeeHNe IBYX BEKTOPOB. OnpeieneHne u ero CBONCTBA.

Tema S. Panr maTpuusl
IThan:
1. HaxoxneHue paHra cTyneH4aToOl MaTpUIIbI.
2. HaxoxaeHue paHra pacIIMpeHHOM MaTpUIbl CUCTEMBI JINHEHHBIX ypaBHEHUH.
3. Teopema Kponekepa-Kanemmu.
Bonpocv ona ycmnozo onpoca:
1. Panr marpuisl. CBoiicTBa paHra.
2. Teopema Kponexepa-Kanennu.

Tema 6. O0mmii MeTO pelIeHUus1 CHCTEMbI JTHHEHHBIX YPABHEHUH
IThan:

1. BasucHble U cBOOOAHBIC HEU3BECTHBIE.

2. CBoiicTBa MHOKECTB PEIICHUI OTHOPOIHBIX M HEOHOPOHBIX CHCTEM.

3. CtpykTypa 0011Iero pemieHus HeoJTHOPOTHON CHCTEMBI.

Bonpocwt ona yemuozo onpoca:

1. BektopHoe Tpou3BeAEHUE BEKTOPOB B KoopauHaTHOW ¢opme. [IpunoxeHus
BEKTOPHOTO TIPOU3BEICHUS.

2. CMmemanHoe Mpou3BeleHUE TpeX BEeKTOpoB. OmpernencHue U cBoiicTBa. CMmemaHHOE

MpPOU3BEIEHNE TpeX BEKTOPOB B KoopAuHAaTHOM Qopme. [IpuinokeHus CcMeNIaHHOTO
MIPOU3BEICHUS.
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3. OO6miee ypaBHEHHE MPSIMOH Ha IIIOCKOCTH.
4. YpaBHEHHUE NPSIMOH C YTIIOBBIM KO3 DHITIEHTOM.

Tema 7. KoMIuIeKCHbIE YHCJIa U MHOTOYJICHBI

IInan:

1. Cnoxxenue 1 yMHOKEHUE KOMIUIEKCHBIX YHCEI.

2. BplunTaHnue u JefeHne KOMIUIEKCHBIX YUCed.

3. ®opmyna Myagpa.

4. OcHoBHas Teopema ANreOphl.

Bonpocul ona yemnozo onpoca:

1. VpaBHeHue npsMoi, NPOXOAAIIEH uepe3 JaHHYIH0 TOYKY IUJIOCKOCTH, B JIaHHOM
HarpaBieHuu. [Tydok npsmbIx.

2. YpaBHEHHE IPSAMOM, IPOXOAALICH Yepe3 JIBE JaHHbIE TOUYKH IJIOCKOCTH.

3. YpaBHenue mpsmoil B orpe3kax. HopmanbHOe ypaBHeHHe mpsmoil. PacctosHue ot
TOYKH J0 MPSIMOM Ha TUIOCKOCTH.

Tema 8. KBagparnunsie opmbl
Inan:
1. Kanonuveckuit BU KBaJpaTHIHOU (OPMBIL.
2. TlonoxuTeabHO U OTPUIIATETLHO OMPE/IEICHHbIE KBAAPATUIHbBIE (POPMBI.
3. Kpurepuii CunbBectpa.
Bonpocul ona yemuoeo onpoca:
Paccrostnie Mexny TOUKaMu Ha IJIOCKOCTH.
VYpaBHEHHUS OKPYKHOCTH.
Omnpenenenye 1 KAHOHMYECKOE YpaBHEHHE 3JUIUIICA.
Omnpeznenenye U KAHOHMYECKOE YpaBHEHUE TUIIEPOOIIBI.
OrnpezenieHre 1 KAaHOHUYECKOE ypaBHEHUE TTapaldoIbl.
Monens JIeoHTbeBa MHOTOOTpACIeBOI S5KOHOMUKH (0aaHCOBBII aHATN3).
N-MEPHBII BEKTOP U BEKTOPHOE NMPOCTPAHCTBO.
Pa3zmepHOCTb U 0a31C BEKTOPHOT'O MPOCTPAHCTBA.
[Tepexon k HOBOMY 0a3ucy.
0. JluneiiHble onepaTopsl.
11. CobGcTBeHHBIE BEKTOPHI U COOCTBEHHBIE 3HAUCHUS JIMHEHHOTO OrepaTopa.
12. KBagpatuunslie (GOpMBI.
13. JluneiiHast Mosienb oOOMeHa.
14. KommekcHble Yucla: oOIpeneleHue, H300pakeHHe Ha IUIOCKOCTH. Moaynb H
apryMeHT KOMIUJIEKCHOTO YHUCIIa.
15. JleiicTBUs HaJ KOMIUIEKCHBIMU YHCIIaMHU.
16. Apudmernueckasi, TpUTOHOMETpUYECKass M TOKa3aTeabHass (OPMBI KOMIUIEKCHOTO

BOoo~Nooa~WONE

qrcha.
17. ®opmyna Myaspa.
Pacnpenenenne tpynoemkoctu CPC npu u3yyeHnu QyCHUIIMHbBI
Buja camocTosiTe1bHOM padoThI TpynoeMkocTsh (4ac)

[ToaroToBka K HK3aMeHy 61
ITpopaboTka KOHCIIEKTa JISKITUI 51
[TonroroBka K MpakTUYECKUM (CEMUHAPCKUM) 3aHATHSIM 47
[TpopaboTka yueOHOI JIuTepaTyphl 51
[TonroroBka K KOHTPOJIBHOU paboTe 47
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3. OueHOYHBIE CPEICTBA U METOIMYECKHE PEKOMEHIAIUH M0 MPOBEIEHHI0
NMPOMEKYTOYHOM aTTecTaAlluu

I[Ipu npoBegenuu osk3amMeHa 1o jgucHumuinHe <«JluHeiiHas anreOpa»  MOXeT
UCTIOJIb30BAThHCS YCTHAS WIIM MTCbMEHHas (popMa mpoBeIeHHs.

IIpumepHasi CTPYKTYpa 3K3aMeHa 1o JUucuMIUIuHe «JIuHeilHast anredopa»:

1. YcTHBII 0TBET HA BONPOCHI

CryaeHTy Ha 5K3aMEHE JaeTcs BpeMsl Ha IMOJATOTOBKY BONPOCOB TEOPETUUYECKOIrO
Xapaxrepa.

2. BeInmoJiHeHHe TeCTOBBIX 3aaHUK

TecToBble 3aaHusi BBINOJHSIOTCA B TeueHHe 30 MUHYT M COCTOST U3 25 BOIPOCOB
pa3HbIx TUNOB. [IpenoaaBaTenb rOTOBUT HECKOJIBKO BAPUAHTOB TECTOBBIX 3aJaHUMN.

3. BoinoJiHeHHE MPAKTHYECKUX 32 IaHU T

[IpakTrueckue 3aganus BbITONHAOTCA B TeueHne 30 MuHYT. biiaHkH ¢ 3agauamMu TOTOBUT
Y BBIJIa€T MPEN0/IaBaTelNb.

YcTHBIE  OTBET CTyAeHTAa Ha 3K3aMeHe [0/LKeH O0TBe4YaTh CJeIyHIuM
TPeOOBAHUAM:

* HAYYHOCTb, 3HAHUE U YMEHUE T10JIb30BAThCS OHATUHHBIM aNapaToM;

* U3JI0KEHHE BOMNPOCOB B METOAOJOIMYECKHX acClEKTaX, apryMEeHTalMs OCHOBHBIX
MOJIOKEHUH OTBETa MPUMEpPaMH U3 COBPEMEHHOU MPAKTUKH, a TAK)KE U3 JIMYHOTO OIbITAa Pa0OTHI;

e OCBEIOMJICHHOCTh B B@KHEWIIMX COBPEMEHHBIX NpoOJeMax JIHMHEHHON aireOpsl,
3HaHHUE KJIACCUYECKON U COBPEMEHHOM JIUTEPATYPHI.

BobinosiHeHHe  NPaKTHYeCcKOro  3aJaHUsl  JOJIKHO  OTBe4YaThb  CJIEAYHOLIUM
TpeOOBAHUSIM:

e Birasienue npodeccrnoHanbHONH TEPMUHOJIOTHCH;

e [locnenoBaTenbHOE U apTyMEHTHPOBAHHOE U3JI0KEHUE PELICHMUS.

Kpurepun onieHUBaHNs 0TBETOB

YpoBeHb .
®opMyJIMPOBKA TPeOOBAHHUI K CTENEeHHU
0CBOCHHS . HIkana oueHnBaHus
¢(popMHPOBAHHOCTH KOMIICTCHIM I
KOMIIeTEeHIIUN
Bricoknii Brnaneer Meromammu ananmza u  00pabOTKH OTan4HO
JTaHHBIX,  HEOOXOAMMBIX  JJsl  PEIICHUs
po¢eCCUOHATBHBIX 3a1a4 YKOHOMUKH.
O6nagaer  OCHOBHBIMH  MaTeMaTUYECKUMHU
METOAaMH, HUCIOJIb3YEMBIMH TPH MOCTPOECHUU
pacyeTHOr0 WHCTPYMEHTapUs B OQPHUCHBIX H
MaTeMaTUYeCKUX MakeTax MPUKIIATHBIX
IPOrpaMM.
IIpoBUHYTBII CrpouT W aHaNMM3UpyeT JIMHEHWHBIE MOJEIU Xopomo

HSKOHOMHKH (JIMHEHHYI0 OallaHCOBYIO MOJEINb
JleoHThEBAa  «3aTPATHI-BBIIYCK», JIMHEWHYIO

MOJEeNb MEKTYHApOIHOM TOPTOBJIM).
HNuTepnpetupyer pe3yJIbTaThI agajnsa
JIMHENHON IKOHOMHYECKOH MOJICIIH.

ITonp3yercss Hambosaee pacHpoOCTpaHEHHBIMU
opUCHBIMH ¥ MaTeMaTHYECKUMH IaKeTaMu
MPUKJIAIHBIX IPOTpaMM.

ba3oBblit JleMoHCTpUpYyeT  3HaHUSI 00  OCHOBHBIX | YJOBJIETBOPUTEIIBHO
MaTEMaTUYECKUX  TMOHATUAX M METOoJaX,
IIPUMEHSAEMBIX IIPU IIOCTPOCHHUHU U aHaIU3e
JIMHEHWHBIX  MOJEJIEH  DKOHOMHMKH.  3HaeT
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MaTeMaTUYeCKun WHCTPYMEHTapHil,
HCIIOJIb3YEMBII B O(HCHBIX,
CHEIHATM3UPOBAHHBIX U MaTEeMaTHYECKUX
IMaKCTax MPUKIAJHBIX ITPOrpaMM.

Komnerenuun He | He  coorBeTcTByeT — KputepusMm  OUEHKH | HeynoBineTBOpUTENIBHO
c(hOpMUPOBAHBI YAOBJIETBOPUTEIBHO.

PexoMeHnanum 1o nNpoBeAeHUI0 IK3aMeHa

1. CryneHTsl JOIKHBI OBITH 3apaHee 03HAKOMIICHBI ¢ [1osi0jkeHneM 0 TeKyIeM KOHTpOJIe
yCIIEBaEMOCTH U MIPOMEKYTOUHOM aTTecTanuu odyyaromuxcs AHO BO MOCH.

2. Ilo pesympraraM dSK3aMeHa IpENoJaBaTelb O0s3aH Pa3bsCHUTH CTYACHTY MpaBHiIa
BBICTABJICHUS 9K3aMEHALMOHHOM OIICHKH.

3. IIperoaBarens B XOJI€ 3K3aMEHA MPOBEPSET YPOBEHb IMOJIYYEHHBIX B TEUYECHHUE
U3y4eHUsI TUCIHUIUIMHBI 3HAHUH, YMEHUH 1 HaBBIKOB M C(DOPMUPOBAHHOCTH KOMIICTECHITUH.

4. TecTupoBaHHE MO TUCLUUILIMHE MPOBOAMUTCS JIMOO B KOMIIBIOTEPHOM KJlacce, JIMOO B
ayJIUTOpUU Ha OJIaHKE C TECTOBBIMU 33aHUSMHU.

IlepeyeHb BONPOCOB K IK3aMEHY

1. JluneliHO 3aBMCUMBbIE U JIMHEHHO HE3aBUCHUMBIE CHCTEMBbI BEKTOpOB. CBoiicTBa
JIMHEMHO 3aBUCUMOM CHUCTEMBI BEKTOPOB. bazuc u pa3MepHOCTh JIMHEHHOTO MPOCTPAHCTBA.

2. Teopema o 6a3ucax KOHEYHOMEPHOro npocTpancTBa. CreacTBusl.

3. Koopaunatel Bekropa. M3omopdusm nuHeiHbIX mnpocTtpancTB. I[IpeoOpasoBanue
KOOpJIMHAT BEKTOpa MpU cMeHe 0a3uca.

4. Teopema o panre MaTpulibl. Beluucienue panra MaTpuibl METOIOM OKAMMIISIOLINX
MHUHOPOB.

5. Omnpenenenue NoAIpOCTpaHCTBA. PaHT cuctembl BEKTOpOB. Teopema 0 TOM, YTO paHr
CHUCTEMBI BEKTOPOB paBE€H pPa3MEPHOCTH MOJIPOCTPAHCTBA, HATSHYTOTO HAa 3Ty CHCTEMY
BEKTOPOB.

6. Teopema Kponekepa-Kanemmu.

7. Teopema o uucie pelieHui COBMECTHOM CHCTEMBbI TMHEUHBIX YpaBHEHUH.

8. Pa3mepHOCTb MPOCTpaHCTBA PELICHUI OJJHOPOAHOM CUCTEMbI TMHEWHBIX YpaBHEHHM.

9. Teopema o HaXOXJIeHUN Oa3rca TIepeCceUeHHsI TOAMPOCTPAHCTB.

10. Teopema 0 pa3MEpHOCTH CYMMBI U TIEpECeYeHUs O IIPOCTPAHCTB.

11. Ompenenenue nuHelHOro mnpeoOpa3zoBaHus. CBs3b MEXIy MaTpuUllaMU JMHEWHOTO
npeoOpa3oBaHus B pa3HbIX 0a3ucax.

12. JletictBust HajJ JWHEHHBIMH MpeoOpa3oBaHUsSMH. MHOTOWIEH OT JMHEHHOTO
npeoOpa3oBaHusl.

13. Panr u nedekt muHEHHOTO IpeoOpazoBanus. Haxoxmenue 6a3ucoB oOpa3a u sjipa.

14. VYcnoBust HEBBIPOXKAEHHOCTH JIMHEHHOTO MPeoOpa3oBaHusI.

15. NuBapuanTHBIE IOATIPOCTpaHcTBa. [IpsMas cymma noAnpoCcTpaHCTB.

16. CoOcTBeHHBIE BEKTOPHI M COOCTBEHHBIC 3HAYCHMs JMHEHHOrO MpeoOpa3oBaHUs.
HezaBucuMOCTh XapakTeprUCTUYECKOT0 MHOTOWIEHA JIMHEHHOTo NpeoOpa3oBaHust OT Oasuca.

17. EBkiIMIOBBI BEKTOpHBIE MpocTpaHcTBa. Ilpocreiimue cBoicTBa  CKaIsPHOTO
MIPOU3BEICHUS.

18. Ilponiecc  oproronanuzamuu.  Dopmyla  CKAIAPHOIO  TPOM3BENEHUS B
OPTOHOPMHUPOBAaHHOM Oa3zuce.

19. M3omopdu3M eBKINAOBBIX MPOCTPAHCTB.

20. OproroHaJbHBIE MPEOOPA30BAHMS W OPTOTOHALHBIC MATPHIIHI.

21. CummeTpudeckue npeoOpa3oBaHUs U CUMMETPHUYECKHE MAaTPHUIIBL.

22. CTpyKTypa CHMMETPUUYECKOTO MPeoOpa3oBaHUsI.

23. YHUTapHbIE BEKTOPHBIE POCTPAHCTBA. YHHUTAPHbIE NMPEOOpa30BaHUS U YHUTApPHBIC
Matpuilbl. CTpyKTypa yHUTapHOTO IPeoOpa3oBaHusl.
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24. CuMmMeTpudeckue MpeoOpa3oBaHMs M APMHUTOBBI  Marpumbl.  CTpykTypa
CUMMETPUYECKOTO NMpeoOpa3zoBaHusl.

25. CtpykTypa JMHEWHOTO peoOpa3oBaHUs.

26. CtpyKTypa OPTOrOHAJIBHOTO MPEe0Opa3oBaHUsI.

27. Onpenenenne W MaTpUYHAs 3amuch KBaapaTudHod ¢opMmel. [IpeoOpasoBanme
KBaJIpaTUYHON (POpPMBI IPU JTUHEHHOMN 3aMeHE IepEMEHHBIX.

28. IlpuBenenue KBagpaTUIHON (HOPMBI K KAHOHUYECKOMY BUAY MeTo0M Jlarpanxa.

29. 3aKoH MHEPIHH KBAIPATUIHON (DOPMBI.

30. TTonoxuTenbHO onpenencHHas kBajapatuanas hopma. Kpurepuii CunbBecTpa.

31. IlpuBenenue kBaapaTHUHON (OPMBI K KAHOHUYECKOMY BHAY OPTOrOHAIbHBIM
IpeoOpa3OBaHUEM.

32. PaznoxeHue JIUHEHHOrO MPOCTPAHCTBA B MPSAMYID CYMMY JBYX HMHBApUaHTHBIX
HOJIPOCTPAHCTB C MOMOIIIBIO MHOTOUJICHA.

33. Pa3noxenue JMHEMHOro MPOCTPAaHCTBA B  MPAMYID CYMMY  KOPHEBBIX
HOIIPOCTPAHCTB.

34. Teopema ['amunbToHa-Kamu.

35. Teopema 0 KOpIaHOBOI HOPMAIBHOU (hopMe MaTPHIIBI TMHEHHOTO TPeoOpa3oBaHusl.

36. EnuHCTBEHHOCTH KOPJAaHOBOM HOPMAaIbHOU (DOPMBI MATPHIIBL.

Tect mo mucuuIuinHe «/JIuHelHas anredopa»
0 BapuaHT
1. Mampuua A pazmepnocmu 3%4, mampuua B pazmepnocmu 2% 3. Haimu
PasMepHOCHb MAmMpuybl A"-B'

1)4x2

2) HeT TaKoW MaTpPHUILIbI

3)2%4

4)3%3

c=(4;-2) ﬁ=(—2;1]u E_J=[—1;2].

2. Paznoscums éexmop

no éekmopam

3. /Jlan onpedenumens . Anzebpauueckoe dononnenue * 23pagno:

1)7
2) -1
3)5
4) 16

4. Haitmu  nnowads  napannenozpamma, — HOCMPOCHHO20 — HA  6EKMOPAX
d=(-321)F=(2,0,3).

1)+/173

2)6

3)vVi123

4) 57
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5. B cucmeme nuneitnvix anzedpauueckux ypagnenui mampuya A, 3mo
1)moGouHast MaTpuIla CHCTEMBI

2)0CHOBHAsI MaTpHIIA CUCTEMBI

3)cBoOoIHAsI MaTpHUIla

4)coro3Has MaTpuia

1 2 -3 0
A= B=
6. Ecau 03 u 1 2 , mo 3A+B pagno:
1)

BN
o

4)-6

7. Jlan onpedenumens . Munop 32 paesen:
1)16

2)-8

3)-16

4)4

1 2 -3 0
A= B=
8. Ecau 0 3 u 1 2 , mo 2A4-3B paeno:
1)

11 4
-3 0
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=
}
9. Haumu CKanapHoe  npouseedeHue - 8eKmMopos ¢ u , eciu
— - — — T =
—d—b d=d+2b lal = 4,| b| =2 a

s U U36ECMHO s Yy2oon Me.’)f('oy eeKmopamu u

—

a=i+3]—4k

—

al pasen:

10. Ecau , MO I
1)+/3

2)0

3)19

4) V26

11. Haiimu @ C, ecau
1) 26
2) 17
3) 11
4) -24

q= (1,—2,11,5 = (4;2;-3) ¢=(7,-1,-1).

12. Haumu 3HaAueHue MampuuHozo MHO204]IeHA f (A), ecau
(0 -1
f(x):4x2—3x+8A—(3 2):

1)
(5 —17)

2 10
2)

—4 -5
(55 )
3)

1 -8
(16 1 )
4)

-1 2
(s &)
13. Ecnu mouka A(1,-2,3), mouka B(3,2,-1) mo onuna éexmopa AB pasna:
1) 36
2) 4

3)V20
4) 6

 —
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14. Onpedenumens =11 2 6

1) -28
2)16
3)20
4) -45

a=2i+3j-3k

- —F
,moI

al pasen:

15. Ecau
V22
2)22

3)4

4)2

16. H3 onpedenenus 6eKmopHo20 nPOU36eOeHU HENOCPEOCHEEHHO @blmeKaem
cieoyroujee cOOnMHoOuleHue Mexcoy Opmamu’

nk Xk =k?
pkXT=—]
kaEzj
»lXT=10

R ——

17. Ecau eexmop AB = (4;-6;-2), a mouka B(l,-2,3), mo mouxka A umeem
Koopounamoi:

1)A(3,-4,-5)

2)A(5.-8,1)

3)A(-2,2,8)

4)A(-3,4,5)

O O =
o w
N PN

18. Onpeodenumens =12, npu x pagnom:
1)3

2)2

3)-2

4)7

19. B cucmeme nuneiinvix anzedpauyeckux ypasHenuii mampuua A, smo
1)cBoOOHAS MaTpuLa

2)OCHOBHAsI MATPHIIA CUCTEMBI

3)coro3Has MaTpuIia

4)no609yHast MaTpUIlAa CUCTEMBI

—_—

a

—

a=(1-2,3) b=(4,2 0)

20. Ecnu , MO Y2071 MexHcdy 6eKmopamu u D pasen:
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KOmOopulil KONIUHeapeH 6eKmopy
—

[l L

da+b, d=2a+b  , ugecmno lal = 2,

1) 45°
2) 30°
3) 90°
4) 0°

21. B cucmeme nuHeiiHbIX ancedpauiecKux ypasHeHuil 6ekmop-cmonoey B, smo
1)BekTOp-cTON0CI U3 CBOOOTHBIX WICHOB

2)BEKTOP-CTOJIOCI] U3 HEM3BECTHBIX

3)OCHOBHOI BEKTOP-CTOJIOECI]

4)BexTop-cTosden u3 KodpPpHUIreHToB

22. Bexmop € nasvisaemen
1)enMHUYHBIM

2)HyJEBBIM

3)opTom

4)HanpaBieHHBIM

23. H3 eexkmopos a=(-2 4, 6) b=(2.-1) ¢=(36 ,-3) evlOepume mom GeKmop,
1=(1.2-3)

1) Tonpko a
2) HET TaKUX BEKTOPOB

of

3)TonbKo
—_—
4) TONBKO b

~

5

y ¢ d
24. Haiimu CcKanapHoe  npouzeedeHue - 6eKmMopos u , eciu
- ' -
bl =1

, Y2071 MedHcoy 6eKmopamu @y

pasen

1)8
2)11
3)12
4)2

a=(4;-1)

25. Paznoxcums 6exkmop ¢=(1;-2) no éekmopam

2)E—za—E
—3a+2b
L5

4 3

w
N
1|
|

™)
|
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IIpakTuyeckue 3aaHus

{ZX + 4y =10
1. Hcenedosamo na coemecmnocms cucmemy 0.5x +2y =5
1)CoBmecTHa

2)HecoBmecTHa

2.Ecnu mouxka A(1,-2,3), mouxa B(3,2,1) mo éexmop paeen:
1) (2;4;24)

2) (2:4;-2)

3) (2;4,24)

4) (2,4,4)

3% —5% =7
2t X, =-4
3. /lana cucmema ) X2 paeno:
1)-1
2)2
3)1
4)-2

' © o1 =
[N

W o O PO

NN PN Ww

_ O oo &~

4.Pane mampuuynl pasen
14
2)3
3)1
4)2

5.Ecnu coemecmuan cucmema umeenm eOUHCmMeEeHHOE peuienue, OHa HA3bl8AEM s
1) paBHOIA

2)0AHOPOIHOM

3)9KBHBaJIEHTHOM

4)oripeieieHHON

6.Pewitume oannyio cucmemy ypasnenuit memooom Kpamepa:

|2x -3y -5z =1
<I3‘I —:|_ —22 =
lx -2y +z =5

7. lannyto cucmemy ypaguenui:
a) 3anucamev 6 MampuuHoU opme u 3amem peuwiums ¢ HOMOUbIO 00paAmMHON

mampuybl;
0) pewiums memooom I'aycca
4x, +35x; =8,
2x,  +x, +2x; =3,
l X, +3x, =—1.
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8.Uccneoyiime oanuyio cucmemy ypagHeHuil HaA COBMECHIHOCHIb C UCNOTb306AHUEM
meopemot Kponexepa-Kanennu u pewiume eé, ecnu ona coemecmua:

S5x, —2x, +3x; =2,
h 2A‘1 + .?1‘2 == 8._.
I 8x, —Sx, +2x; =-4

9. lanvt koopounamel eepuiun mpeyzoavhuxka ABC: A(-9; -4), B(2; -10), C(2; 8).

Haumu:

1) nmuHy cTOpOHBI AB;

2) ypaBHeHusi cTopoH AB u BC M ux yriaoBble KO PUIMEHTHL;

3) yroi B B pajiiaHax ¢ TOYHOCTBIO JI0 JBYX 3HAKOB;

4) ypaBHenue BbicoTel CD 1 ee qnuny;

5) ypaBHeHHe MeauaHbl AE W KOOpIWHATHI TOYkH K TepeceueHust dTOH MeIAuaHbl ¢
BeicoToi CD;

6) ypaBHEHUE MPSAMOIi, MpoxoadIIeil uepe3 TouKy K mapauienbHo CTopoHe AB;

7) KoopauHATHI TOYKH M, pacIONOKEHHONW CUMMETPUYHO TOYKE A OTHOCHUTEIHHO
npsimoit CD.

10.Janbt koopounamot éepuiun nupamuovt ABCD: A(4; -5; 3), B(13; 5; -8), C(2; 19;
-7), D(5; - 9; 12). Tpeoyemcs: L

1) sammcats BekTopsl AB , AC u AD B cucTeMe OpPT M HAWTH MOIYIM 3THX
BEKTOPOB; .

2) naiitu yron mexay Bekropamu AB u AC;

3) Haiitu npoekuuto Bektopa AB-Ha BekTop AB:

4) Haiitu omanb rpanu ABC,

5) naiitu 00beM mpamuasl ABCD.

11 /lanvr koopounamer mouex A, B u C: A(17; -4; 9), B(8; 5; 9), C(@3; -5; 1).

Tpeodyemca:

1) cocTaBUTh KAHOHUYECKHE YpaBHEHUS MpsIMO 4B,

2) cocTaBUTh ypaBHEHME IJIOCKOCTH, MpoXoAsie uepe3 Touky C MepneHAUKYISIpHO
psIMOHN AB, ¥ TOUKY IepecedeHust ITOMN INIOCKOCTH C IPSIMOU AB;

3) Haiitu pacctosiHue oT Touku C 10 npsimMoit AB.

12 Jlanvt koopounamut mouex A, B, C u M: A(-9; -2; -6), B(-7; 5; -7), C(9; 0; 3),

M(-1; 3;0). Haiimu:

1) ypaBHeHue miuockoct Q, mpoxossiueit uepes3 Touku A, B u C;

2) KaHOHWYECKHUE YpaBHEHUSI TIPSIMOM, MPOXOIAIIEH depe3 TOUKy M MepreHIuKyIIpHO
miockoctH Q;

3) TOYKH MepeceveHus MOITyIeHHON IPSMOM C THIOCKOCTRIO Q;

4) pacctosiHue OT Touku M 110 maockoctu Q.

13.Cocmasump ypasnenue zeomempuueckozo mecma mouex, pAHOYOAICHHBIX OM
oannoii mouku A(7; 9) u oannoui npamou y = 3. Ilonyuennoe ypaemnenue npueecmu K
npocmeiiuiemy udy u 3amem nOCIMPOUmMd KPUgyio.

14./lanvt mouxku A (5; -9), B (2, ﬁ ) u paouyc oxpyrcnocmu R = 3 5, yenmp
Komopoit naxooumcsa ¢ nauasie koopounam. Tpedyemcsn:
1) cocTaBUTh KaHOHUYECKOE YpaBHEHHE DIUIHIICA, MPOXOISIIETO Yepe3 JaHHbIE TOYKU
AuB;
2) HAWTH MOIYOCH, (POKYCHI M SKCIEHTPUCHUTET STOTO HJUIHIICA;
25



3) HaliTU BCE TOUKHU MEPECEUCHUSI JUTUIICA C TAaHHON OKPY>KHOCTBIO;
4) MOCTPOUTDH AIJUTUIIC U OKPYKHOCTb.

15.Haimu oeiicmeumesnibHble HUCA X U Y U3 YPACGHEHUA: (x=3)+@x+y)i=3-3i
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4. Y4yeOHO-MeTOoaMYECKOE H HH(POPMALMOHHOE o0ecTedeHue JUCIUIINHBI

OcHoBHas JInTepaTypa

1. Becenosa, JI.B. Anre6pa u Teopus uncen : ydyebnoe mocobue / JI.B. Becenona,
O.E. TuxonoB ; MunucrepcTtBo oOpa3zoBanus U Hayku Poccun, @enepaibHOE TOCYIapCTBEHHOE
OromkeTHOe 00pa30BaTeIbHOE YUPEXKIEHHE BBICIIErO MpodeccuoHaIbHOrO 00pa3oBaHuUs
«Ka3aHCKnil HAIMOHAJIBHBIM UCCIE0BATEIbCKAN TEXHOJIOTMYECKUN YHUBEpPCUTET». — Ka3aHsp :
Kazanckuit HayuyHO-HMCCIIeI0oBaTeIbCKUI TexHOonorndeckuid yausepeuret (KHUTY), 2014. — 107
c. : WIL. — Pexum JOCTyTA! 1o MIOJIMTUCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=428287  (Dnekrponnass  OuOIHOTCUHAS
cucrema «YuuBepcurerckas oudmuoreka ONLINEY)

JlonmoJIHUTeIbHAS JIUTepaTypa

1. T'eBopksn, II.C. Beicmias wmaremaruka. JluHeiinas anreOpa u aHanIUTHYEeCKas
reomerpus / I1.C. I'eBopksiH. - MockBa: ®usmariur, 2011. - 207 c. - ISBN 978-5-9221-0860-7 ;
To xe [Dnextponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=82792
(OnexTponHas 6nbanoTeuHast cucrema «YHuBepcuterckas oudmmoreka ONLINE)

2. Kagomne, C.b. AHanmutrnueckas reomeTpus U JuHeiHas anredpa / C.b. Kamgomres. -
2-e u3[1., uctp. u gon. - Mocksa: ®usmarmut, 2011. - 168 c. - ISBN 978-5-9221-1290-1 ; To xe
[Onexkrponnbiii  pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=69319
(OnexTponHas 6nbanoTeuHas cucrema «YHuBepcuterckas oudimoreka ONLINEY)

3. Tyran6aeB, A.A. Jluneiinas anre6pa : yueOHoe nmocodue / A.A. Tyran6aes. - Mocksa :
WznarensctBo «@muHTan, 2012, - 74 c. - ISBN 978-5-9765-1407-2 ; To xe [DIEKTpOHHBIN
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=115141  (DnekTpoHHas
oubmmoteynas cucrema «YHuBepcuterckas onommoreka ONLINEY)

4. Uneun, B.A. Jluneiinas anre6pa : yueOnuk / B.A. Uneun, O.I'. Ilo3Hsk. - 6-e uszn.,
crepeotun. - MockBa : ®usmarmut, 2010. - 278 c. - (Kypc Bwicuieil mareMaTuku u
mareMaTHueckoi pusuku. Beim. 4). - ISBN 978-5-9221-0481-4 ; To ke [D1eKTpOoHHBIN pecypc].
- URL: http://biblioclub.ru/index.php?page=book&id=68974 (DnextponHass OuOIMOTEUHAS
cucreMa «YHuBepcurerckas oudnuoreka ONLINE»)

CoBpeMeHHbIE TPogecCHOHAIbHBIE 0a3bI TaHHBIX
1. IlpodeccuonanpHas 0a3a JaHHBIX MO PKOHOMHUKE [DIEKTpOHHBIA pecypc|. - Pexum
nocryma: http://sophist.hse.ru/data_access.shtml
2. IlpodeccrnonanpHas 06a3a JaHHBIX O YKOHOMHKE [DIIEKTPOHHBIN pecypc]. - Pexum
nocryma: http://www.gks.ru/

HNHpopManHOHHO-CIIPABOYHbIE CHCTEMBbI
1. CIIC «Koucynprant Ilmocy, CIIC «l'apanT» (I0TOBOpP O COTPYAHHUYECTBE OT
23.09.2013 1. ¢ 3A0 «Komnsrorepusie texHosorun» (IIC I'apaHT)), perucTpalmoHHbIN JHCT
3apeructpupoBanHoro nojis3oBarens DIIC «Cucrema TAPAHT» ot 16.02.2012 1. Ne12-40272-
000944; noroopsl ¢ OO0 «Koncynerantllntoc Mapuii Dm» Ne2017-CB-4 ot 28.12.2016 1.

HNurepHeT-pecypcsl
1. DnexTponHas OWONMHOTEKAa MEXaHHWKO-MaTeMaTHdeckoro Qaxkymbrera MOCKOBCKOTO

rOCylapCTBEHHOIO  yHUBepcuTeTa  [ODNeKTpoHHBIM  pecypc]. —  Pexum  pocryna:
www.lib.mexmat.ru/books/41
2. bubnuoreka. Hayka. Marematuka [DnekTpoHHBId pecypc]. — Pexum nocryma:

www.newlibrary.ru
3. Poccuiickoe oOpazoBanue. deaepanbHblii MopTan [DIEKTPOHHBIA pecypc]. — Pexum
noctyma: www.edu.ru
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4. Marematnueckoe bropo: Pemenue 3amad mo BbIcIIEl MaTeMaTHKe [DJIEKTPOHHBIN
pecypc]. — Pexxum goctyma: Www.matburo.ru
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5. MartepuajbHO-TeXHHYECKOE 0O0ecneyeHue TUCHUILINHBI
MartepuaiabHO-TEXHUUYECKYIO 0a3zy [Uisi TpPOBENEHUS JIEKUMOHHBIX U MPAKTUYECKUX
3aHSATHI 110 JUCHUITIIIMHE COCTAaBJIAIOT:

HauMeHnoBaHue OcHameHHocTs  cnenuaiabHbiX | Ilepeuensn JIMIIEH3HOHHOT 0
crnenuaabHbBIX* MOMelleHnii M | IOMellleHUil U NMoMelleHUil s | MPOrpaMMHOro odecneyeHus.
noMenmeHn i JJIsl | caMOCTOSITEJBLHOMH padoThI PexkBuU3UTHI TOATBEP:KAAI0LIEro
CaMOCTOSITEJILHOH padoThl JIOKYMEHTa

VYuebHas  ayautopus  ans | OCHOBHOE yuebHoe | CIIC  «Koncynprant Ilmroc», CIIC
MIPOBEICHUS 3aHATUH | 00OpymOBaHUE: «l"apanT» (IOTOBOpP O COTPYAHUYECTBE OT
JIEKIIMOHHOIO0 THWMA, 3aHATUN | CHEelUaIN3UpPOBaHHAs mebenb | 23.09.2013 1. ¢ 3A0 «KommbroTepHbie

CEMHHAPCKOI'o TUIA, KypCOBOTO
MPOEKTUPOBAHUS, TPYIIIOBBIX U

(y4eOHbIC TapThI, CTYJbS, CTOJ
TpernoaBaTens, yaeOHas T0cKa).

TEXHOJIOTHI (I1c

pErUCTPaLlMOHHBIN

T'apanr)),
JHCT

WHIUBHIYaIbHbBIX Texanaeckue CPeACTBa | 3apEerHCTPHPOBAHHOTO nojb3oBaTers DIIC
KOHCYJIbTAIIHH, TeKyIero | o0ydeHus: mepeHocHo HOyTOyK, | «Cucrema 'APAHT» ot 16.02.2012 r.
KOHTPOISI W TPOMEXKYTOYHOW | MyITbTHMEIMAHBINA mpoekTop, | Nel2-40272-000944; nmorosoper ¢ OOO
aTTecTaluu, SKpaH. «Koncynbrantllmoc Mapuit Dm» Ne2017-
424007, Pecmybmmka Mapuit CB-4 or 28.12.2016 1., Windows 10
O, r. Momkap-Oia, Education, Windows 8, Windows 7
ya. IIpoxoposa, 1.28, Professional (Microsoft Open License),
kab. Ne 207. Office Standart 2007, 2010 (Microsoft
Open License), Office Professional Plus
2016  (Microsoft ~ Open  License),
Kaspersky Endpoint Security (JIunensus
Nel7E0-171117-092646-487-711, noroBop
NeTr000171440 ot 17.07.2017 1.).
ITomemenue st | OcHOBHOE yaebnoe | CIIC  «Koncymprant IImocy, CIIC
CaMOCTOATENILHOM paboTHI, o0opynoBaHue: «["apaHT» (IOTOBOP O COTPYTHHYECTBE OT
424007, Pecmybnuka Mapwuii | crienuamu3upoBaHHAS Mmebernp | 23.09.2013 1. ¢ 3A0 «KommbroTepHbIe

91, T. ﬁomKap-Ona,
yi. [Ipoxoposa, 1.28,
kab. Ne 302.

(yueOHBIC TApTHI, CTYNBS, CTOI
npernoaaBaTes, yueOHas JocKa).

TexHuueckue cpencrsa
00y4eHHs: aBTOMAaTH3UPOBAHHbIE
paboune MecTa, ¢ BO3MOXKHOCTBIO

HOJKITIOYEHUS K ceTH
«VlHTepHeT» W o0ecmedeHneM
JIOCTyTIa B 3JIEKTPOHHYIO
nH(pOpMaINOHHYIO
00pa3oBaTeIbHYIO cpeny
OpTaHM3aINH.

TEXHOJIOTHH (Iic lapanr)),
perucTpanuoOHHbIH JIACT
3aperucTpupoBaHHoOro noibs3zoBarens II1C
«Cucrema T'APAHT» or 16.02.2012 .
Nel12-40272-000944; norosopsr ¢ OO0
«Koncynprantllmoc Mapuit Dm» Ne2017-
CB-4 or 28.12.2016 r. Windows 7
Professional (Microsoft Open License).
Sys Ctr Endpoint Protection ALNG
Subscriptions VL OLVS E 1Month

AcademicEdition Enterprise Per User
(Cybmun.  moroop Ne  Tr000171440
17.07.2017). Office Prosessional 2010

(Microsoft Open License). Apxusarop 7-
zip (GNU LGPL). Adobe Acrobat Reader
DC (Becmuiataoe I10). Adobe Flash Player
(bectmatroe I10).
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6. MeToanuyecKue YKazaHusda AJis oﬁyqammnxm 10 OCBOCHHUIO JUCHUIIJIMHBI

Meroanyeckue yKa3aHus JJIs1 HOATOTOBKH K JIEKIIMOHHBIM 3aHATHAM

B xopne nexuuii npenojaBarenb U3J1araeT U pazbsACHIET OCHOBHBbIE, HAUOOJIEE CIOXKHbIE
JUIS TIOHUMaHUS TEMBI, & TAaK)XXE CBA3AHHBIC C HEH TEOPETHUECKUE M MPAKTHUYECKUE MPOOIEMBI,
JlaeT PEKOMEHJIAl[MM HA CEMUHAPCKOE 3aHATHE U YKa3aHMsI HA CaMOCTOSITEIbHYIO PaboTy.

B X07€ TeKIIMOHHBIX 3aHATHI HE00X0AUMO:

—BECTU KOHCIIEKTUPOBaHME y4eOHOro Mmarepuaia, oOpamaTb BHUMaHME Ha KaTeropuu,
(OpMYITMPOBKH, pacKpbIBAIOIINE COJACPKAHUE TEX WM MHBIX SBICHUH M MPOLIECCOB, HAyYHBIE
BBIBOJIbI U IIPAKTUYECKHE PEKOMEHIALUU, IOJOXKUTEIbHBIA OIBIT B OPAaTOPCKOM HCKYCCTBE.
KenarenpHo oOcTaBUTHP B pPaOOUMX KOHCIEKTaX IIOJs,, HAa KOTOPBIX J€JIaTh IIOMETKH U3
PEKOMEHIOBAaHHOW JIMTEPATyphl, AONOJHAIOIINAE MaTepHan MPOCIYIIAHHOW JIEKIHH, a TAaKXKe
MOTYEPKUBAIOIINE 0COOYIO BAXKHOCTh TE€X WM MHBIX TEOPETHYECKHUX MOJI0KESHUH.

—3a7jaBaTh NPENOJABATENI0 YTOUHSIOIUE BOMPOCH! C LEIbI0 YSICHEHHS TEOPETUYECKUX
II0JIO’KEHUH, pa3pEIICHUs CIOPHBIX CUTYyalUi.

—1opalaTelBaTh CBOM KOHCIEKT JIEKLMH, JieJasi B HEM COOTBETCTBYIOIIME 3allMCU U3
JUTEpPaTyphl, PEKOMEHI0BAaHHOM IPENoAaBaTeIeM U MIPEeLyCMOTPEHHON yueOHOM MporpaMMoil —
B XOA€ IOArOTOBKM K CEMHUHapaM H3YYUTb OCHOBHYIO JIMTEPaTypy, O3HAKOMHUTHCA C
JIOTIOJIHUTEIIbHOW  JIUTEPAaTypol, HOBBIMM MYOJMKALMSIMH B HEPUOAMYECKUX HU3JAHMSIX
KypHaiax, razerax u T.4. IIpu 3TOM ydecTb pekOMeHIAlMM IperojaBaTens M TpeOOBaHUsA
y4eOHOM TTPOrpamMMBlI.

—MOATOTOBUTH TE3UCHI JUIsS BBICTYIJICHUH MO BCEM y4eOHBIM BOIPOCAM, BBIHOCUMBIM Ha
ceMuHap. ['0TOBACH K 10KIaLy WK pedepaTUBHOMY COOOILEHHIO, 0OpalaTbes 3a METOANYECKON
IIOMOIBI0 K IIPENOJABATEN0, COCTABUTH IUIAH-KOHCIEKT CBOErO BBICTYIUICHHMs, IMPOAYMaThb
IPUMEDPBI € 1IeIbI0 00eCIeYeHH s TECHOM CBSI3M U3ydaeMON TEOPUHU C peasbHON XKU3HBIO.

—CBOEBPEMEHHOE M KaueCTBEHHOE BBIIIOJIHEHUE CaMOCTOSITENIbHON paboThl Oa3upyercs
Ha COOJIIOJIEHUM HACTOSAIIMX PEKOMEHJAUUN W H3yYEeHUH PEKOMEHJIOBAaHHOW JHTEpaTyphl.
CTyneHT MOXET [JONOJHUTh CIHMCOK MHCIIOJNB30BAHHOM  JIMTEPATyphl COBPEMEHHBIMU
UCTOYHMKAMH, HE IIPEACTABICHHBIMA B CIHCKE pPEKOMEHJIOBAHHOW JIMTEpaTypbl, U B
JabHEHMIIEM HCHOJb30BaTh COOCTBEHHBbIE IOATOTOBIIEHHBbIE Y4eOHbIE MaTepualbl NpU
HanucaHuM KOHTPOIbHBIX (PI'P), KypcOBBIX U BBITYCKHBIX KBaJIM(UKAIIMOHHBIX padoT.

MeTtoanyeckue ykazaHus /sl NOATOTOBKH K NPAKTHYECKUM (CEMHHAPCKUM) 3aHATUSAM

HaunHas IOoAroToBKY K CEMHUHAPCKOMY 3aHATHIO, HEOOXOAMMO, NPEX/Ee BCEro, 00paTuTh
BHUMaHUE Ha KOHCIEKT JIeKUUH, pa3ienbl y4eOHMKOB M Y4YEOHBIX IOCOOMH, KOTOpbIE
CHOCOOCTBYIOT 00LIIEMY MPEICTaBIEHUIO O MECTE€ M 3HAYEHUU TE€MBbl B U3y4aeMOM Kypce. 3aTeM
cienyer nopaboTarh ¢ JOMOJIHUTEIbHONW JTUTEPaTypOl, CAeNaTh 3aluCH M0 PEKOMEHI0BAHHBIM
uctouyHukaM. [loaroroBka Kk cEeMMHaApCKOMY 3aHATHIO BKJIIOUAET 2 3Tara:

- 1¥i Tan - OpraHn3alroOHHBIM;

- 2#1 sTam - 3aKpersieHHe M yriayOjieHHe TeopeTHuyeckux 3HaHui. Ha mepBom srame
CTYJEHT IJIAHUPYET CBOIO CAMOCTOSITENIbHYIO Pa0OTY, KOTOPAast BKJIIOYAET:

- YSICHEHUE 3a/1aHusl, BBIIAHHOTO Ha CAMOCTOSATENIbHYIO padoTy:

- 1oA00p PEKOMEHI0BaHHOU JIUTEPATYPhI;

- COCTaBlieHHE IIJJaHa paboTbl, B KOTOPOM OIPENENAIOTCS OCHOBHBIE ITYHKTHI
MIPEACTOAIIEH TOATOTOBKH.

CocraBieHue IUIaHA JUCHMIUIMHUPYET W TOBBIIMIAET OPraHM30BaHHOCTh B paboTe.
Bropoii 3Tamn BkIItoUaeT HEMOCPEICTBEHHYIO MOATOTOBKY CTyJ€HTa K 3aHsATHI0. HaunHaTe Hazo C
U3y4eHHs] PEKOMEHJIOBaHHOW auTeparypsl. Heo0X0oaMMO MOMHHUTBH, YTO Ha JIEKIIMM OOBIYHO
paccMaTpuBaeTCsl He BECh MaTepHall, a TOJIbKO ero yacTh. OcTanbHas €€ 4yacTh BOCIIOJIHAETCS B
npoliecce CaMOCTOATENIbHOM paboThl. B ¢Bs3M ¢ 3TUM paboTa ¢ peKOMEHIOBaHHOM JINTEpaTypoit
obs3arenpHa. Ocoboe BHUMaHWE MPU ITOM HEOOXOAMMO OOpaTHUTh Ha COJEP’KaHHE OCHOBHBIX
MIOJIOKEHU U BBIBOJIOB, OOBSICHEHUE SIBICHUH U (DAaKTOB, yACHEHHE MPAKTUYECKOT'O MPUIOKECHUS
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paccMaTpUBaeMbIX TEOPETHUYECKHX BOMPOCOB. B mpomecce 3Toii pabOThl CTYyIEHT MOJIKEH
CTPEMHUTbCS IOHATh M 3allOMHUTH OCHOBHBIC IIOJIOXKEHUS PAacCMAaTPUBAEMOro0 Marepuana,
IPUMEPBI, MOSICHSIOLINE €T0, a TAKXKE pa3o0paThcs B WILTIOCTPATUBHOM MaTepuaie. 3aKkaH4YuBaTh
HOJTrOTOBKY CJIEyeT COCTaBJIEHHMEM IulaHa (KOHCIIEKTA) [0 M3y4aeMOMY MaTepuaiy (BOIpocCy).
OTO MO3BOJISIET COCTaBUTh KOHLIEHTPUPOBAHHOE, CXAaTO€ IPEACTABICHUE 110 H3Yy4aeMbIM
BolpocaM. B mporecce MOArOTOBKM K 3aHATHSAM DPEKOMEHIYETCS B3aUMHOE OOCyXKAeHue
MarepHaia, BO BpeMsi KOTOPOTO 3aKpEIUIIOTCS 3HAHHS, a TaKXkKe MPHOOpEeTaeTcsl MpakTHKa B
U3JI0KEHUU U DPa3bsACHEHMM IIOJyYEHHBIX 3HaHUM, pa3BuBaerca peub. Ilpu HeobOxoaumoctu
ciefyeT oOpamaThCsi 3a KOHCYJIbTallMEH K IMperojaBaTenio. ['OTOBACH K KOHCYJIbTAllUH,
HE00XO0AMMO XOPOIIO MPOJYyMaTh BOIPOCHI, KOTOPbIE TPEOYIOT pa3bsICHEHUS.

B Hauvane 3aHATHS CTyIEHTHl TOJ PYKOBOJCTBOM HpernojaBarens Ooyiee TriryOoKo
OCMBICIIMBAIOT TEOPETUYECKUE IIOJIOKEHUS 110 TEME 3aHATHs, PACKPBIBAIOT U OOBICHAIOT
OCHOBHBIE IT0JIOKEHUSI BHICTYIIJICHUSL.

3anmucy  MMEIOT  NEPBOCTENIEHHOE  3HAueHHe JUIsl  CaMOCTOSITENbHOW — paboThI
oOyuaromuxcsi. OHHM TIOMOTalOT MOHATh IOCTPOEHHE H3Y4aeMOI'0 MaTepuana, BbIIEIUTD
OCHOBHBIC TIIOJIOKEHUS M TPOCIEIUTh HX JIOTMKY. BeneHue 3ammceil cnocoOcCTByeT
IIPEBPALICHHUIO YTEHUS B aKTUBHBIN Mpoliecc, MOOUIIU3YET, HapsiAy CO 3PUTEIbHOM, U MOTOPHYIO
namsTh, Crenyer MOMHMTB: y CTYAEHTA, CUCTEMAaTHYECKU BEAYILEro 3alMcH, CO3JaeTcsi CBOM
WHIMBUAYAIBHBIA (POHA TOACOOHBIX MaTepHANIOB AJISi OBICTPOTO TMOBTOPEHHS MPOYUTAHHOTO,
JUI MOOMJIM3aIlMM HaKOIMJICHHbIX 3HAaHUH. OCOOEHHO Ba)KHBI M MOJIE3HBI 3alMCH TOTa, KOrja B
HUX HaXOJAT OTPa)KEHHE MBICIHU, BOHUKIINE IPU CAMOCTOATEIbHOU paboTe. BaxkHO pa3BUBaTh
YMEHHUE CONOCTABIISATh HICTOUHUKH, IPOJyMbIBATh U3y4aeMblil MaTepuall.

bonbiioe 3HaueHHe KMMEET COBEPUICHCTBOBAHWE HABBIKOB  KOHCIEKTHPOBAHMSL.
[IpenoaBaTenb MOXKET pEKOMEH0BATh CTYAECHTaM CIIEAYIOIINE OCHOBHBIE (DOPMBI 3alUCH IUIaH
(pocTOl W pa3BEpPHYTHIN), BBINHUCKH, TE3HUCHI. Pe3ylbTaThl KOHCIEKTUPOBAHHUS MOTYT OBITH
IPEJCTaBJICHbI B Pa3INYHbBIX (hopMax.

[Inan - 3TO cxema MPOYMTAHHOTO Marepuala, KpaTKuil (Mau MOoJApOoOHBIN) NepedyeHb
BONPOCOB, OTPAXKAIOIIMX CTPYKTYpy M IOCIeNoBaTelbHOCTh MaTepuana. IloxpobHo
COCTaBJICHHBI! IUUIAH BIIOJIHE 3AMEHSAET KOHCIIEKT.

KoHcnekr - 3T0 cucTeMaTU3MpPOBAHHOE, JIOTUUHOE W3JI0KEHHE MaTepuala MCTOYHHKA.
Paznuuatorcs yeTsipe THIA KOHCIIEKTOB.

[TnaH-KOHCIIEKT - ATO pa3BEPHYTHIN NETaIM3UPOBAHHBIM IUIaH, B KOTOPOM JIOCTaTOYHO
N0JIpOOHBIE 3aMUCH PUBOJATCS 1O TEM ITYHKTaM IUIaHa, KOTOPbIE HYXKAAIOTCS B IIOSICHEHUH.

TexkcTyanbHBIE KOHCIIEKT — 3TO BOCHPOM3BEACHHE HauOojiee Ba)KHBIX MOJOXKEHUH U
(aKkTOB UCTOYHHKA.

CBOOO/HBIM KOHCIIEKT - 3TO YETKO M KpaTko c(opMyIupoBaHHbIE (M3J10KEHHBIE)
OCHOBHBIE IIOJIOXKEHUS B pe3ylbTaTe TIyOOKOro OCMBICIMBAaHHMS Marepuana. B Hem moryr
NPUCYTCTBOBATh BBIMUCKH, IUTAThl, TE€3MCHI, YaCTh MaTepualia MOXXET OBbITh MpejacTaBiIeHa
IUTAHOM.

TemaTnueckuil KOHCIIEKT COCTAaBJISETCS Ha OCHOBE M3Y4YEHMS PsAa UCTOYHUKOB U JAET
0oJiee MM MEHEE CUEPITBIBAIOIINMA OTBET MO0 KaKOW-TO cXeMe (BOIpocCy).

BBuay TpynoeMKOCTH MOATOTOBKM K CEMHUHApY CIEAYET MPOAYyMaTh alrOpuT™ JeHCTBUH,
elle pa3 BHUMATEJIbHO MPOYNUTATh 3alIUCH JIEKIIUH U YK€ TOTOBBIN KOHCIIEKT 110 TEME CEMHHapa,
THIATEIBHO MPOyMaTh CBOE YCTHOE BBICTYIUICHHUE.

Ha cemunape kax[Iplif ero y4aCTHHMK JOJDKEH ObIThb TOTOBBIM K BBICTYIJIEHHIO 110 BCEM
IIOCTaBJIEHHBIM B IUIAHE BONpOCaM, NPOSBIATh MAaKCUMAJIbHYIO aKTUBHOCTh TMPU HX
paccMOTpeHuH BBICTyIIEHHE JOJIKHO CTPOUTHCS CBOOOJIHO, YOETUTENbHO U apryMEHTHPOBAHO
HeoGxomumo crneauth, 4TOOBI BBICTYIUIGHHE HE CBOAMIOCH K DPENPOAYKTHBHOMY YpPOBHIO
(mpocToMy BOCHpPOM3BENEHUIO TEKCTa), HE [OMyCKaTh U TPOCTOE UYTEHHWE KOHCIEKTa.
Heo6xoanmo, 4To0BI BBICTYHAIOIIMN MPOSBISUT COOCTBEHHOE OTHOILIEHHE K TOMY, O Ye€M OH
TOBOPUT, BBICKA3bIBal CBOE JIMYHOE MHEHHE, NIOHMMaHHE, OOOCHOBBIBAJI €0 M MOI' CAEJaTh
NPaBUJIBHBIC BHIBOJIBI U3 CKA3aHHOTO.
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BeicTynnenuss apyrux oOydaroImmuxcsi HEOOXOAMMO BHHUMATENBHO UM KPUTHYECKU
CIIymiaTh, MoJAMEYaTb OCOOEHHOE B CYXACHHUAX OOydalolUXCs, YIaBIMBAThb HEJOCTATKU U
omunOku. [Ipu 3TOM 00paTUTh BHUMAHHUE HA TO, YTO €lle He OBUIO CKa3aHO, WU MOJICPKATh U
Pa3BUTh UHTEPECHYIO MBICIIb, BBICKA3aHHYIO BBICTYNAKOUIUM CTYAEHTOM. M3yueHue crygeHTamu
(dakTHUecKoro MaTepualia MO TEeMe NPAKTUYECKOTO 3aHATHS JOJDKHO OCYIIECTBIIATHCS
3a0maroBpeMenHo. Iloxg ¢dakTuueckuM MarepuaqoM clieyeT IOHUMaTh CHEHAIbHYIO
JUTEpATypy MO TEME 3aHATHs, CHCTEMY HOPMATHUBHBIX MPABOBBIX aKTOB, a TAKXKE apOUTPAKHYIO
NPaKTUKy MO0 paccMarpuBaeMbiM mnpobiemam. Oco0oe BHHMaHue cleayeT oOpaTUTh Ha
JUCKYCCUOHHBIE TEOPETUYECKUE BOIIPOCHI B CUCTEME U3Y4aEMOI'0 BOIIPOCA: U3YUUTh PA3IUYHBIE
TOYKH 3pEHUS BEIYIIUX YYEHBIX, 0003HAYUTH MPOTUBOPEUUS COBPEMEHHOI'O 3aKOHOIaTEIIbCTRA.
g cucreMatu3anuyd OCHOBHBIX IOJIOKEHUH 110 TEME 3aHATHUS PEKOMEHAYETCSl COCTABIICHUE
KOHCIIEKTOB.

OOparuTh BHUMaHUE HA:

- COCTaBJICHHE CIIMCKa HOPMATUBHBIX IIPABOBBIX AaKTOB M Y4eOHOM M HaydHOU
JUTEPATYpPBI 110 U3y4aeMOM TEME;

- U3y4YEeHHE U aHAIHU3 BHIOPAHHBIX HCTOUYHUKOB;

- M3Y4YCHHWC W aHAIM3 apOUTPaXHOW MPAKTHUKU 1O JAHHOW TeMe, MPEACTABICHHOW B
MH(OPMAaILIMOHHO-CIIPABOYHBIX MTPABOBBIX 3JIEKTPOHHBIX CUCTEMAaX U JIp.;

- BBIIOJIHEHHE MPEAYCMOTPEHHBIX HPOrpaMMOi 3aJaHuii B COOTBETCTBUU C
TEMAaTUYECKUM IUIAHOM;

- BBIJICJICHHE HamOoJiee CIIOXKHBIX M TPOOJEMHBIX BOMPOCOB IO HM3y4aeMOW TeMme,
MOJTyYeHUE Pa3bsICHEHUM U PEKOMEH A MO TaHHBIM BOIIPOCaM C MpenojaBareasiMu Kadeapsl
Ha UX €KEHEIETbHBIX KOHCYIIbTAIUsX;

- IPOBEICHHE CAMOKOHTPOJISI IyTEM OTBETOB Ha BOIPOCH!I TEKYLIETO KOHTPOJISI 3HAHMM,
pelIeHus] TIPE/ICTAaBICHHBIX B Y4eOHO-METOAMYECKHX Marepuaiax Kadeapsl 3amad, TECTOB,
HanucaHus pedepaToB U 3¢cce MO OTAEIBHBIM BOMPOCAM H3y4aeMOi TEMBI,

CeMuHapckue 3aHATUS 3aBEpIIAIOT M3ydyeHHE Hauboyiee BaXXHBIX TeM Y4eOHOM
JucuUIIuHbl. OHU CyXaT JUisl 3aKpeluieHUsT U3YYeHHOro MaTepuasia, pa3BUTHS YMEHUH U
HaBBIKOB TIOJITOTOBKH JIOKJIAJIOB, COOOIICHWH, MPHUOOPETEHHS OIMbITa YCTHBIX MYOJUYHBIX
BBICTYIUICHUM, BEJIEHUSI JIMCKYCCUM, apTyMEHTAllMM W 3allUTHl BBIJIBUTA€MBIX IOJOKEHHUM, a
TaK)Ke JJIs KOHTPOJIA IIpernojaBaTesieM CTENEeHW MOJATOTOBICHHOCTH O0yYaromuxcs Io
M3y4aeMoOU TUCLMILINHE.

MeToanyeckue ykazaHusi UIs1 00y4alOIIMXCS 110 OCBOCHUIO TUCHMIIJIMHBI VIS
CaMOCTOATEJbHOI PadoThI

Metoarka opraHu3alii CaMOCTOSTENbHOW paboOThl CTYJIEHTOB 3aBHCUT OT CTPYKTYpHI,
XapakTepa U O0COOEHHOCTEW HM3y4aeMOW AMCUIMIUIMHBL, 00bEMa YacoB Ha €€ W3y4eHHUe, BUA
3aJJaHMi U1 CaMOCTOSATENBHOM paboThI CTY/I€HTOB, MHANBUYAIbHBIX 0COOEHHOCTEH CTYICHTOB
U YCJIOBUN yueOHOU JesITeIbHOCTH.

IIpu »sTOM mpenonaBaTeNb  Ha3HAYaeT  CTYJEHTaM  BAapHAHTHl  BBIIOJIHEHUS
CaMOCTOSITENIFHOW ~ pabOThl, OCYIIECTBIISIET CHUCTEMAaTHYECKHH  KOHTPOJb  BBITIOJHEHHUS
CTYAGHTaMH rpaduKa CaMOCTOSTEIbHOH paboThl, TNPOBOAUT AaHAIM3 U JAaeT OIEHKY
BBITIOJTHCHHOU PaOOTHI.

CamocrosarenbHass pabora 0Oy4yarOIIMXCSl OCYHIECTBISIETCS B ayJAUTOPHOM U
BHeayauTopHO# popmax. CamocTosiTeTbHas paboTa 00yJaroNIUXCsl B ayIUTOPHOE BPEMST MOXKET
BKJIIOYATh!

- KOHCTIEKTHPOBaHUE (COCTABJIIEHUE TE3HCOB) JICKIIUH, BHIIOJTHEHNE KOHTPOJIBHBIX padoT;

- peleHue 3ajady;

- paboTy cO CIIPaBOYHOI U METOAUYECKON TUTEPaTypOii;

- paboTy ¢ HOPMATUBHBIMU IIPABOBBIMHU aKTAMU;

- BBICTYIUICHMSI € IOKJIaJaMH, COOOLIEHUAMHU Ha CEMUHAPCKUX 3aHATHSIX;

- 3aIUTY BBIIIOJHEHHBIX paboT;
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- ydacTue B OIEpPaTHBHOM (TEKYIEM) OMpOCe MO OTIACIbHBIM TEMaM H3y4aeMoi
JUCIUTINHBI,

- yyacTHe B coOeceIOBaHUsX, JICJIOBBIX (POJIEBBIX) UTPaX, JUCKYCCUSAX, KPYTJIBIX CTOJAX,
KOH(epeHIHsIX;

- y4acTue B TECTUPOBAHHH U JIP.

CamocrosTenbHas paboTa 00y4aronxcs BO BHEAYAUTOPHOE BPEMsI MOXKET COCTOSTh U3:

- IOBTOPEHUE JICKIIMOHHOTO MaTepHaa;

- IOATOTOBKH K CEMHUHAapaM (IIPaKTUYECKUM 3aHATHSIM);

- U3y4eHUs y4eOHO! M HAyYHOH JIUTepaTyphl;

- U3y4YCHHs] HOPMATUBHBIX IIPABOBBIX aKTOB (B T.4. B 2JIEKTPOHHBIX 0a3axX JaHHbIX);

- pelIeHus 3a/1a4, BEIIAHHBIX HA TPAKTHYECKUX 3aHITHIX;

- IOATOTOBKH K KOHTPOJILHBIM paboTam, TECTUPOBAHUIO U T.J.;

- IOJITOTOBKH K CEMUHApaM yCTHBIX JIOKJIaJI0B (COOOIEeHMIN);

- MOATOTOBKU pedepaToB, 3CC€ U HMHBIX HHAUBHIYAIbHBIX MUCBMEHHBIX pPAa0OT IO
3aJIaHUIO TIPETIOIaBaTEIs;

- BBITIOJIHEHUSI KYPCOBBIX pa0bOT, MPEIyCMOTPEHHBIX YUeOHBIM IIAHOM;

- BBIJICJICHHE HamOoJiee CIOXHBIX M TPOOJIEMHBIX BOMPOCOB IO HM3y4aeMOW TeMme,
MOJTyYeHUE Pa3bsICHEHUM U PEKOMEHIAIH MO TaHHBIM BOIIPOCaM C MpenoaBaTesiMu Kadeapbl
Ha MX €KCHEJICITBHBIX KOHCYJIbTAIUX;

- TIPOBEJICHUE CAMOKOHTPOJISA IyTeM OTBETOB Ha BOMPOCHI TEKYIIETO KOHTPOJIS 3HAHMIA,
pENICHUS MTPEICTABICHHBIX B Y4€OHO-METOIMYECKUX MaTepraliax Kadeapsl 3a/1a4, TECTOB;

- HamucaHus pedepaToB U CCe MO OTACIBHBIM BOIIPOCAM U3Y4aeMOM TEMBI.

- MIOJITOTOBKH K CEMUHApaM yCTHBIX JIOKJIaJI0B (COOOIIEeHMIN);

- MOATOTOBKU pedepaToB, 3CCE€ U HMHBIX HHAUBHIYAIbHBIX MUCBMEHHBIX pPAa0OT IO
3aJIaHUIO TIPETIOAABATEIIs;

- BBITIOJIHEHUS KYPCOBBIX Pa0bOT, MPEIyCMOTPEHHBIX YUeOHBIM TIAHOM;

- BBITIOJTHEHUS BBIITYCKHBIX KBAIH(DHUKAIIMOHHBIX pa0doT U JIp.

- BBIJIETCHHE Hauboliee CIOXKHBIX U MPOOJEMHBIX BOMPOCOB MO H3y4aeMOH TeMe,
MOJTyYeHUE PA3bsICHCHUH M PEKOMEH A 110 JAHHBIM BOIIPOCaM C MPENoaaBaTesiMu Kadeapsl
Ha UX €KEHEENbHBIX KOHCYIbTAIUX;

- TIPOBEICHUE CAMOKOHTPOJIS ITyTeM OTBETOB Ha BOMPOCHI TEKYIIETO KOHTPOJIS 3HAHHIA,
pelleHus TPEJICTABICHHBIX B yueOHO-METOIMYECKUX MaTepranax kadeapsl 3a/1a4, TECTOB;

- HarucaHus pedepaToB U ACCe MO OTACITBHBIM BOIIPOCAM U3Y94aeMOM TEMBI.
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