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|. AHHOTAIIMA

1. lean 1 32124 M CHUIIJIMHBI

Lenbto ocBOeHUs TUCIMITIUHBI «JIMHeHas anreOpay sBisieTcs (popMUpOBaHUE Y
OOy4aroNMXcsl KOMIICTCHIMA B OONACTH AHAIMTUYECKOM M OpraHU3al[MOHHO-
YIIPABJIEHYECKOM JEATEIbHOCTU B YACTH:

— TMPUMEHEHUsS MAaTeMaTUuYeCKOro ammapara Uil pelieHus NpodeCCHOHATBHBIX
3a/1a4 BBIITYCKHHKA,

— aHaM3a JIaHHBIX, HEOOXOMMBIX JJIsI PEIICHUsT KOHKPETHBIX 3KOHOMUYECKHX
337124 ¥ MOJITOTOBKY aHAJIMTUYECKUX OTYETOB;

— MPOBEJICHUS PpacyeTOB JKOHOMHMYECKMX M  COLMAIBHO-D)KOHOMHYECKUX
NIOKA3aTeliei, XapaKTePU3YIOIIMX IESITEIbHOCT X03SMCTBYIOIIETO CyOBEKTa.

3aayaMyd OCBOCHUSI JTUCLMIUIMHBI SIBISIFOTCS (DOPMHUPOBAHUE Y OOYUYArOIIUXCSI
3HaHWI, YMEHUI U HAaBBIKOB B 00JIACTU alreOpandecKuxX METOAOB, UCIOIb3YEMbIX IS
UCCIIEIOBAHMsI, aHaM3a M PEIICHUS TEOPEeTUYECKUX M MPAKTUYECKUX MPoOJIeM
HKOHOMMUKH.

2. Mecto tuciuiuinHbl B cTpykrype OOII

HucturmnHa «JIvHeiHas anreOpa» OTHOCUTCS K JUCIMILIMHAM 00s3aTeNTbHON
yacTh ydebHoro ruiana bioka 1 «JluciurumuHely 1 HarpapieHa Ha (OpMUPOBAHUE Y
O0y4aroIMXCsl YHUBEPCATBHBIX U 00111EeNPO(eCCHOHATBHBIX KOMIIETEHITHIA.

JlaHHas TUCHMIUIMHA JIOTUMECKH U COAEP>KATEIbHO-METOINYECKH CBsi3aHa C
JOPYTUMH  JUCUUIUTMHAMKA ~Y4€OHOro IJlaHa, B YAaCTHOCTH C JIUCLMIUIMHAMMU
«Maremarnyecknii aHamm3», «DuHaHCOBas MareMaTWKa», «Teopusi BEpOATHOCTEN U
MaTeMaTH4ecKas CTaTUCTHUKA, «Metopl ONTUMAJILHBIX pELICHUID,
«MH(popMalMOHHBIE TEXHOJOTMH M CHCTEMBbl B 3KOHOMHKeE». [Ipeamocbuikamu yis
W3YyYEHUS JUCLUUIUIMHBI SBJSIFOTCS] 3HAHUSI U YMEHUS, TIOJTYYEHHBIE B XOJE€ OCBOCHHUS
npeamMeToB «Asnrebpa», «l'eomerpusi», «MHbopmatukay B 00111€00pa30BaTEILHOM
IKOJIE.

OcBoeHre TUCIUITIHHBI «JInHelHas anredpay sIBISETCS MPEAIICCTBYIOIINAM IS

HN3Yy4YCHUA JUCHUIIIINH «MCTO)IBI OIITUMAJIbHBIX pemeHHﬁ)>, «DuHaHCOBAas MaTEMaTHuKay,



«Craructuka B EXcely, «MopemipoBanue pUCKOBBIX CUTYaliDy, « IKOHOMETPHUKA» U
APYrux.

3. OobeM qucnuiuInHbL: 10 3aueTHBIX equnmni, 360 akageMHUYEeCKUX 4acoB, B
TOM YHCJIe 1J11 04HOii GopMBbI 00yUeHHs:

KOHTAKTHAA ayJIUTOPHAasi padoTa: JIeKIMU 35 YacoB, MPAKTUICCKHUE 3aHATHS 53
yaca,

camocTosiTeIbHasA padora: 236 4YacoB; 4Yachl, OTBOJMIMBIC HA KOHTPOJb, 36
4acoB.
B TOM YHCJI€ IJIsl 0YHO-3204HOM (hOpMBI 00yUeHHsI:

KOHTAKTHAsl ayAuTOopHas padora: jexiyn 20 4acos, npaktuueckue 3austis 30
4acoB;

camocTosiTeIbHas padora: 283 yaca; 4ackl, OTBOIMMEIC HA KOHTPOJIb — 27 9acoB.

4. Tlnanupyemble pe3yJbTAThl 00y4eHHs MO0 JUCHUILUINHE, COOTHECEHHBIE C

IVIAHUPYEMBIMU peE3yjabTaTaM OCBOCHUA OﬁpaBOBaTeJILHOﬁ MporpaMmmasl

[TnaHupyemble pe3ysibTaTbl OCBOCHUS
00pa3oBaTeIpHOMN MPOrPaMMBI
(popmupyemble KOMITETEHITIH)

HJ'IaHI/IpyeMBIe PE3yJIbTaThI 06yquI/m IO JUCHHUITJIIMHE

YK-1 CnocobeH OcCyIecTBIATh MOMCK,
KPUTHYECKUI aHaJIN3 u CUHTE3
UHGOpMAIMM, TIPUMEHSTh  CHCTEMHBIH
TIO/IXOJT JUTSl PEIIEHHST TIOCTABICHHBIX 3a/1a4

YK-1.1 Anammsupyer 3anauy, BbLeNsAs ee Oa30Bble
COCTABJISIIOIIE

OIIK-4 CnocobeH MOHUMATh HPUHIMIBI
paboThl MH(OPMAILIMOHHBIX TEXHOJIOTHH;
UCIIOJB30BaTh WH(OpPMAIMIO, METOIBI |
nporpaMMHbBIE  cpeicTBa  ee  cOopa,
00paboTKH u aHaJM3a TUIS
UH(pOpPMaIMOHHO-aHATUTHYECKOH
TOMJCPKKH  TIPHHSTUSL  yIPABICHYECKHX
pELICHUN

OIIK-4.3 IlpumeHsieT cTaHIapTHBIE MaTeEMaTHIeCKUe (B
TOM YHCJIE, SKOHOMETPUUECKHE) MOAEIU ¥ METOJIbI /IS
OITUCaHMsI CTATHCTUYECKUX 3aBHCHMOCTEH, BBISBICHUS
TeHJECHIMI M3MEHEHHs SKOHOMHYECKUX IOKa3aTesew,
oOHapyKeHHsI B OOJBIIMX MacCHMBaxX JAaHHBIX paHee
HEW3BECTHBIX 3aKOHOMEPHOCTEH, HEOOXOIUMBIX IS
pacuera  TPOTHO3HBIX  3HAYEHUH W NIPUHSITHA
YIIPaBJICHYECKUX PELIeHUI

5. @opmMa NPOMeKYTOUHOM aTTeCTAIIMU U CEMECTP MPOXO0KIEHUSI:

1o 04HOM (popMe - 3a4€T B 1 cemecTpe, IK3aMEH BO 2 CEMECTPE;

10 04YHO-3204HOI popme — 3au€T B 1 cemecTpe, 3K3aMeH BO 2 CEMECTPE.

6. SI3bIK NpenoxaBaHusi pyCCKU.




Il. Copep:kanue TMCHMILINHBI, CTPYKTYPHMPOBAaHHOE 0 TeMaM (pa3jesiam) ¢
YKa3aHHEM OTBEJCHHOI0 HA HMX KOJMYEeCTBA AKaJeMUYECKHX YaCOB U BHJIOB
YUeOHbIX 3aHATHH

Jiist ouHO# (hOpMBI 00yUEHHS

VYyeOHas Bcero KonTaktnas pabora (4ac.) CamocrosT
[porpaMma — | (wac.) | Jlexiuu [IpakTueckue KonTpons eJIbHas
HalMEHOBaHUE 3aHATHS camocrosite | pabota, B
pa3zIenoB U TEM JIbHOU TOM YHCIIE
paboTsI (B KOHTPOJIb
TOM YHCJIE (uac.)
KypcoBast
pabota)
BCEIO | BT.U. BCEr0 | BT.U.
MIPaKTUYEe MpaKTUie
cKast CcKast
MOJIrOTOB MOJITOTOB
Ka Ka
Tema 1. Cuctemsl 16 2 0 2 0 0 12
BEKTOpPOB. N-
MEpHOE JINHEWHOE
BEKTOPHOE
MIPOCTPAHCTBO
Tema 2. Matpuiibt 28 4 0 4 0 0 20
Tewma 3. 26 2 0 4 0 0 20
Onpenenurenu
Tema 4. Cuctemsl 40 4 0 8 0 0 28
JIMHEWHBIX
ypaBHEHUH
Tema 5. JIuneitasie 26 2 0 4 0 0 20
ONEPATOPHI
Tewma 6. 20 2 0 2 0 16
CobcTBeHHBIE
BEKTOPHI
JIMHEWHBIX
OTEPaTOPOB
Tema 7. 16 2 0 4 0 0 10
KBanpatnunbie
bopmbI
Tewma 8. 36 2 0 4 0 0 30
Ananutuyeckas
TeOMETpHUsI Ha
MJIOCKOCTH
Tema 9. 37 3 0 4 0 0 30
Ananutuyeckas
TEOMETPHUsI B
MIPOCTPAHCTBE




Tema 10. OcHOBBI
JIMHEHHOTO
porpaMMHUpPOBaHU
i

115

12

17 0

86

NTOI'O

360

35

53 0

272

Jlis ouHOM-32049HOM (POpMBI 0OyUeHUS

VYyeOHas

HanMCHOBaHHC
pa3acioB U TEM

nporpamma —

Bcero
(gac.)

KonrakThas padora (4ac.)

Jlexin

[IpakTryeckue
3aHATHS

Koutpomns
CaMOCTOSITE
JIbHOU
pabotel (B
TOM  4YHCIIEe
KypcoBast
pabora)

Camocrost
eITbHAs
pabora, B
TOM YHCIIE
KOHTPOJTb
(gac.)

BCCTO

B T.4.
IIPAKTHYC
CKas
II0ATOTOB
Ka

BCE€TO B T.4.
IIPAKTHUYC
CKas
I10AroToOB

Ka

Tema 1. CucreMsl
BEKTOPOB. N-
MEpHOE JIMHEHHOE
BEKTOpPHOE
MIPOCTPAHCTBO

16

0

2 0

12

Tema 2. Matpuiisl

28

24

Tewma 3.
Onpenenurenu

26

22

Tema 4. CucteMsl
JIMHENHBIX
YpaBHEHUU

40

32

Tema 5. JInnennsie
OnepaTopsl

26

22

Tema 6.
CoOCTBEHHBIE
BEKTOPBI
JIMHEHHBIX
ONEePaATOPOB

20

16

Tema 7.
KBagparuunsie

(bopMbl

16

12

Tema 8.
Ananutnyeckas
reOMeTpHUsl Ha
IIOCKOCTH

36

33

Tema 9.
Ananutnyeckas
TeOMETpUsl B
MIPOCTPAHCTBE

37

34




Tema 10. OcHOBBI 115 4 0 8 0 0 103
JIMHEHHOTO

POrpaMMHUPOBAHU

i

HUTOI'O 360 20 0 30 0 0 310

I11. O6pa3oBaresibHbIE TEXHOJIOTHH

YuebHast  mporpamma = —
HAaUMCHOBAHUE PpAa3/ICiOB H
TeM

Bun 3anarusa

OO0pazoBarenbHbIE TEXHOIOTUN

Tema 1. Cuctembl BEKTOPOB.
N-MepHOe JIMHEeHOE
BEKTOPHOE TPOCTPAHCTBO

Jlekuun TpaguuuroHHass  JIeKUMs, JIEKUHUS-
BU3YyalU3alus, JUCTAaHIMOHHBIE
00pa3oBaTelbHbIC TEXHOJIOTUU

[IpakTuueckue 3anstuss | ['pynmoBas padora,

pemieHue 3aaaq,
I/IH(bOpMaI_II/IOHHBIe TCXHOJIOI'NH,
JUCTAaHIIMOHHBIC 06paSOBaTeJH)HI>IG
TCXHOJIOT'MHN

Tema 2. Matpuiist

Jlexuun

TpaIII/IHI/IOHHaSI JICKIUA, JICKIUA-
BU3YaJIU3al¥sl, JUCTAaHIIMOHHBIC
00pazoBarTeybHbIE TEXHOJIOTUH

[IpakTrueckue 3aHATHS

['pynnosas pabora,

pelieHue 3aaad,
MH(POPMALMOHHBIE TEXHOJIOTHH,
JMCTaHIMOHHBIE 00pa30BaTEIbHBIC
TEXHOJIOTUHU

Tema 3. Onpenenurenu

Jlexuun

TpanunroHHAas JTISKIKS, JISKITUs -
BHU3yaJIU3aIus, JUCTAaHIMOHHBIC
o0pa3oBaTeNbHbIe TEXHOJIOTUU

[IpakTrueckue 3aHATHS

I'pynnosas pabora,

peleHue 3ajad,

MH(POPMaIIMOHHBIE TEXHOJIOTHH,
JMCTAaHIIMOHHBIE ~ 00pa30BaTelIbHbIE
TEXHOJIOTUHU

Tema 4. CucteMsbl TMHEHHBIX
ypaBHEHU U

Jlexun

TpagunonHas nekuus, JEKIHS-
BHU3yaJIU3aIus, NUCTAHIIMOHHEIE
o0pa3oBaTeNbHbIe TEXHOJIOTUU

[IpakTrueckue 3aHATHS

['pynnosas pabora,
peleHue 3ajad,
MH(}OPMAaLIMOHHBIE TEXHOJIOTHUH,

JTUCTAHIIMOHHBIE 00pa3oBaTeIbHBIC
TEXHOJOTHH
Tewma 5. JIunetlinbie Jlexknuu TpaguuuoHHass  JeKUMs, JIEKUHUS-
OnepaTopsbl BU3yau3anus, JINCTaHITMOHHEBIE

06pa30BaTeHLHLIC TCXHOJIOTMH




IIpakTrueckue 3aHATHUS

I'pynmoBas pabora,
pelieHune 3a1ad,
WH(POPMAIMOHHBIE TEXHOJIOTUH,

JTUCTAHIIMOHHBIE  00pa30BaTEIbHBIC
TEXHOJIOTHH
Tema 6. CoOCcTBEHHEIE Jlexknuu TpaguuuoHnHass  JIeKUMs, JICKIHUS-
BEKTOPHI JINHEUHBIX BHU3yaJlU3aIusl, JIACTAHIIMOHHbBIE
OTIEPaTOPOB 00pasoBaTebHbIC TEXHOJIOTUH
[IpakTrueckue 3aHATHS I'pynmosas pabora,

peuieHuc 3aaq,

I/IH(bOpMaHI/IOHHBIe TE€XHOJIOTHH,
JUCTAaHIIMOHHBIC 06pa30BaTeanLIe
TECXHOJIOTHH

Tewma 7. KBagparuunsie
dbopmbl

Jlexuun

Tp aIUIIMOHHAas JICKIIHA, JICKIOUA-
BU3YyaITU3aIys, JMCTaHIIMOHHBIC
00pasoBaTebHbIC TEXHOJIOTUH

HpaKTI/I‘leCKI/Ie 3aHATUA

I'pynnosas pabora,

peleHue 3ajad,
UH(POPMALMOHHBIC TEXHOJIOTHH,
JTUCTAaHIIMOHHBIC 00pa30BaTEIbHBIC
TEXHOJIOTHH

Tema 8. Ananmutnyeckas
r€OMETpHUS Ha ITIOCKOCTH

Jlexuun

TpaIII/IHI/IOHHaSI JICKIUA, JICKIUA-
BU3YaJIU3allKsl, JUCTAaHIIMOHHBIC
00pasoBaTesbHbIC TEXHOJIOTUH

HpaKTI/I‘leCKI/Ie 3aHATUA

I'pynnosas pabora,

peleHue 3ajad,
UH(POPMALMOHHBIC TEXHOJIOTHH,
JTUCTaHIIMOHHBIC 00pPa30BaTEIbHBIC
TEXHOJIOTHH

Tema 9. AranmuTnyeckas
T€OMETPUS B MPOCTPAHCTBE

Jlexuun

Tpa}lI/IHI/IOHHaH JICKIIUA, JICKIUA-
BU3YaIM3aIlys, TUCTAaHIIMOHHBIE
00pasoBaTebHbIC TEXHOJIOTUH

HpaKTI/I‘leCKI/IC 3aHATUA

I'pynnoBas pabora,

peleHue 3aad,
MH(POPMALIMOHHBIE TEXHOJIOTHH,
JMICTaHIIMOHHBIE 00pa30BaTEIbHbIC
TEXHOJIOTHH

Tema 10. OcHOBEBI JIMHEHHOTO
IpOrpaMMHUPOBaHUS

Jlexuun

TpanuonHas JeKIus, TeKIUs-
BU3yalin3alusd, JUCTAaHIIUOHHBIC
00pazoBaTebHbIC TEXHOJIOTUH

[IpakTrueckue 3aHATHS

['pynnosas pabora,

paboTa B KOMaH/1ax,

pelieHune 3a1ad,
UH(pOPMAIMOHHbBIE TEXHOJIOTUH,
JMICTaHIIMOHHBIE 00pa30BaTeIbHEIC
TEXHOJIOTHH

V. Ouenounbie

MaTepUAaJIbl

AJIAA

l'[pOMG)KyTO‘IHOﬁ aTrrecranmun

NPOBeeHUS

TeKymied M




OueHovHbIe MaTEpHAJIbI 1JId IIPOBCACHUA TeKYIIeH aTTeCTAIMH

Konmponwvnwie eéonpocel, 1 cemecmp:
1. Tloumarue wmatpuubl. Bunel wmaTpuil (MaTpulia-cTpoKa, MaTpHUIa-CTOJOEII,
KBaJpaTHas, IUAaroHaJIbHAsl, €AMHUYHAS, HYJEBas, BEPXHsS TPEYroJIbHAsI, HYKHSISA
TPEYTOJIbHas).
2. Onepauuu Hajg MaTpullamMu (YMHOKEHHE MATPHIbl HA YHCIO, CJIOXKEHHUE
MaTpul, BBIYUTAHUE MATPHL],) U UX CBOMCTBA.
3. Onmnepanuu Hajg MarpuliaMu (TPaHCIOHMPOBAHHWE MATPHUIBI, YMHOXXEHHE
MaTpull, BO3BEJICHUE B CTEIIEHb OOpAILEHNE MATPUIIbI) U UX CBOKCTBA.
4. TlonsTue onpenenuTesns KBagpaTHOM MaTpuilbl. O003HAYEHMUS.
5. TlonsTue MHHOpA, aNredpandecKoro JTOMOIHEHUS SJIEMEHTa MaTPULIBI.
6. [IpaBuio pacuera onmpenenuTens 2-ro MOpsSaKa.
7. IlpaBuna pacuera ompeaenutens 3-TO MHOpsAKa (MPaBUIO TPEYTrOJIbHUKOB,
npasuiio Capproca, IpaBUJIO Pa3iokKEeHUs 110 JIEMEHTaM CTPOKH UJIU CTOJIONA).
8. Teopema Jlarutaca (mpaBuiIo pacdeTa OnpeneauTes TI000ro mopsaka n).
9. CaoiicTBa onpenenuTeNei.
10. IloHsiTHE HEBBIPOKICHHON MATPHIIBI.
11. Omnpenenenue oOpaTHON MATPHUIIHI.
12. VYcnoBue cyiiecTBOBaHUS 0OpaTHOM MATPHIIBI.
13. Pacuer oOpaTtHOii MaTpuubl 1O ¢GopMysie ¢ TOMOIIbIO MPUCOECTUHEHHOU
MaTPHUIIBIL.
14. Marpuunsiii merox pemienust CJIAY (mpu m=n).
15. Merogn Kpamepa pemenust CJIAY (mpu m=n).
16. Meron I'aycca pemenust CJIAY.
17. Teopema o cymectBoBanuu pemienus CJIAY.
18. Meron XKopnana — I'aycca pemenust CJIAY. Ilonstue 6a3uCHBIX, CBOOOIHBIX
MEPEMEHHBIX, Oa3UCHBIX PEIICHUH.
19. IlonsiTue cuUCTEMBl M JUHEWHBIX alreOpauvyeckux YpaBHEHHUH ¢ n

HCHU3BCCTHBIMU U €C PCIIICHMA.



20. CoBMecTHbIE U HECOBMECTHBIE cUCTeMbl. Ompe/eieHHbIe U HEONpeeIICHHbIC
CUCTEMBI.

21. PaBHOCHUIJIBHBIE CUCTEMBI.

22. Marpuunas ¢opma 3anucu CJIAY. [loHsiTe MaTpHIIBI CHCTEMBI.

23. Meroanl pemenust CJIAY.

24. CucreMa n JHMHEWHBIX ypaBHEHUH C N TMEPEMEHHBIMHU U €€ pEIICHHE C
MCIIOJIb30BaHUEM OOPATHON MaTPHUIIBL.

25. Pemnienne cuctemMbl n JIMHEHHBIX ypaBHEHUH C N MEPEMEHHBIMU METOJOM
Kpamepa.

26. Pemenue cucteMbpl m JIHHEWHBIX YpPaBHEHHH C N TMEPEMEHHBIMH METOIOM
['aycca. IloHsiTMe pacHIMpEeHHOM MaTpullbl. OKBUBAJICHTHbIE MpeoOpa3oBaHUs
pacupeHHoi Matpuisl. [Ipsmoit u o6parublii X0 MeTona [Maycca.

27. Tlonstue xkBagpaTuuHoi hopmbl. Kanonnyeckas kBagpatuuHas popma.

28. [lonoXUTENTPHO W OTPULATENIBHO OIpPEJEICHHbIE KBaJpaTUYHbIE (OPMBI.

Kpurepnii CunbBectpa.

Konmponwvnwie eonpocwi, 2 cemecmp:

1. CnocoOwl 3aaHusi MPSAMON JIMHUM HA TJIOCKOCTH: YPaBHEHHE MPSAMOU C
YTIOBBIM KO3 (UIIUEHTOM, O0IIIee YPaBHEHHE MTPSMOM.

2. CnocoObl 3amaHusl TUIOCKOCTH B TPOCTPAHCTBE: YPaBHEHHE IJIOCKOCTH,
IPOXOASIIEH 4Yepe3 JaHHYI0 TOUKY MEPIEHIUKYISIPHO TAHHOMY BEKTOPY;
o0111ee ypaBHEHHE TIIOCKOCTH.

3. Marematudeckas MOACIHb 3a/a9d JUHEHHOTO mporpammupoBanus (3J1IT).

4. Tlonstus ueneBod (YHKIHMH, CHUCTEMbl OTPAaHUYEHUH, JOMYCTUMOTO
pemenuns, onTuManbHoro pemenus 3J111.

5. IlocranoBka 3agauu ONTUMATBHOTO MJIAHUPOBAHUS IPOU3BOACTBA
MPOAYKIUU.

6. IlocTraHoBKa 3aiauu O COCTABJICHUM pallMOHA (3a7a4M O JUETE).

7. TlocTtaHOBKa TpaHCIOPTHOM 3aauyu Kak crenuanbHoit 3JII1.

8. CrannaptHas popma 3JIII ¢ 7ByMs MepeMEHHBIMHU.



10.

11.

12.

13.

14,

15.

16.

17.

18.
19.

20.

21.

22,
23.

Teopembl 0 MHOYKECTBE PEIICHUH JIMHENHOTO HEPABEHCTBA, COBMECTHOMN
I'eomeTpuueckas MHTEpIpETalns 3aMKHYTOIO MHOTOYTOJIbBHMKA PELICHHM,
HEOTPAaHUYEHHOW MHOTOYTOJBHOM 00JIACTH pEeILIeHUM, MYyCTOTO MHOXECTBa
penrenui (mpu N=2).

[ToHsATHE TMHUK YPOBHS M BEKTOpPA HOPMAJIHU IIeJIeBOM (QyHKIMH (IpH N=2).
[IpaBuia uX MOCTPOECHUSI.

Haxoxnenne ontumanpHoro pemenus 3JII1 rpaduueckum meTomom ¢
TIOMOIIIBIO0 BEKTOpA HOPMAJIH 1 JINHUK YPOBHSI 1IeJIeBON GyHKIUH (1Tpu N=2).
['eomeTpuueckas MHTEpIPETALNs €AUMHCTBEHHOTO ONITUMAIbHOTO PELICHHUS,
MHOKECTBA ONTHUMAJbHBIX PEIICHUN, OTCYTCTBUSI ONTHUMAJbHBIX PEIICHUN
npu rpaduyeckom meroae pemenus 3JII1.

Anroput™  rpaduyeckoro MeToja peleHus  3aJayd  JIMHEWHOIO
IIPOTPAMMUPOBAHUS.

OcHoBHasi Teopema JMHEMHOrO MNpOrpaMMHUpoOBaHus  (Teopema O
COOTHECEHMH onTuManbHOro pemeHus 3JIII v yrioBeIX TOYEK MHOXKECTBA
nomyctuMbIx pernenuit 3J1I1).

[Tonsatue gomyctumoro OasucHoro pemenus (bP). Teopema o
cooTBeTcTBUM JIbP M yriioBBIX TOUEK MHOTOIPaHHUKA PEILICHUM.
I'eomeTpuueckuii cmpica cumiuiekc-metoa pemenus 3J1I1. Cyts anroputma
cumIuiekc-meroa pemenus 3JII1

[TonsiTre mapsl IBOMCTBEHHBIX 3a4a4. BUabl map 1BOMCTBEHHBIX 3a4a4.
DKOHOMHUYECKAs] MHTEPHpPETALNs EPEMEHHBIX JIBOWCTBEHHOW 3a1auu (Ipu
MCXOJIHOM 3aJjau€ ONTUMAJIbHOTO TUIAHUPOBAHUS MPOU3BOCTBA).
DKOHOMUYECKAsi WHTEpIpeTalusl JBOMCTBEHHOM 3adaud (OpH HCXOIHOU
3a/1aye ONTHUMAJIBHOTO IJIAHUPOBAHUS IPOU3BOJICTBA).

IlepBast TeopemMa IBOMCTBEHHOCTH U €€ SKOHOMHUYECKHUM CMBICII.

Bropast Teopema 1BOMCTBEHHOCTH U €€ 9KOHOMUYECKUN CMBICI.

[Tonarue ycrounBocTH ontuMaibHoro pemenus 3111

Ilxkana OUEHKU omeemoe Ha KOKMPOJIbHblE 60NPOCHL.



v OTBeT Ha BONPOC MPAaBUIILHbIN ¥ TIOJHBINA — 1 Gasu.

v/ OTBeT Ha BONPOC MO CYTH MPAaBWIBHBIA, HO COACPKHUT HE3HAUUTEIHHBIC
HeToyHOocTH — 0,7 Oaia.

v OTBeT Ha BOMPOC COJACPIKUT 3HAYUTENIbHBIC HeTOUHOCTH — 0,5 Gasa.

v OTBeT Ha BOMPOC HEMOJHBIA U COMCPIKUT 3HAUUTENbHBIC HeTOuHOCTH — 0,3
Oana.

v' OTBeT HE OTpakacT CyTH MOHSTHSA, OTBET HE JaH BOOOIIE WM OTBET

CBUACTCIILCTBYCT O HCIIOHMMAHHUHU BOIIPOCA — 0 6amnoB.

Tunoewie 3a0auu, 1 cemecmp:
KonTposibHbIe 3a1anus o TeMam 1 u 2:

1) Jlaubl BeKTOpHI B pocTpaHcTie RE;

b=(-2,47), a,=(0;3;,2), a,=(30;1), a,=(-12;4);

a) TTOKa3aTh, YTO BEKTOPHI a1, & 2, 0.3 00pa3yrOT 0a3uC B MPOCTPAHCTBE
R3,

0) HaiiTk pasnokeHue BekTopa b mo 6asucy a1, a2, o3,

B) BBEIYHCIIUTH CKSIPHOE TIPOU3BEACHIE BEKTOPOB (1, Ol 2,

T') BBIYUCIIUTh KOCUHYC yTila MEXK]ly BEKTOPAMHU 01, O 2.

2) Jlana Matpura A = (3 i} . Berunciauth
a) Matpuiry A3,
0) matpuiry A" — 4A+2E,
B) Marpully X Takyto, uto AX=E.

KoHTponbHbIE 3a1aHus IO TEME 3

1) BBIYHCINUTH MATPUYHOE BBIPAKEHUE:

01 :
-3 3) (2 3 -1
3-4

+
1 4 1 -3 2
-15



1 -2 3
2) Hana marpuna B= 1 -1 0
-1 2 1

Haiitu onpenenurens Matpuiibl B 1Byms criocobamu:
a) MO TPaBUJIY TPEYTrOJIbLHUKOB, 0) C MOMOIIBIO MPE0Opa3oBaHUs K
TPEYTOJIbHOMY BHUJLY.

3) Haiitu onpenennTeb MaTPHIIBI A.

0 1 6 4
3 4 1 0
A_2057’

2 3 0 1

Vkazanue: OIIPCACIINTCIIb 4-ro ImopsaaKa HpCO6p&30BaTI> C OCJIBIO ITOJIYYCHUA
CTPOKH HWJIH CTOH6H3 C TpEMs HYJICBBIMU 3JJICMCHTAMH, 34TCM BbIYUCIINTDH

OIIPpCACIUTCIIb C IIOMOIIBIO PA3JIOKCHUSA 110 3JICMCHTAM ATOM CTPOKH (CTOJI6I_[3).

x+4 1 1
4) Pemmth ypaBHeHue: 0 x 2{=0
0 1-x x

KoHTpoJibHBIE 3a1aHUA IO TEME 4
1) Omnpenenuth paHr MaTPUILl A, IPUBEIS €€ K TPEYTrOJIbHOMY HIIH

CTYIEHYAaTOMY BHJy C TIOMOIIBIO 3JIEMEHTAPHBIX MPEe0Opa3oBaHUM.

2 -10
A=-1 2 0
1 11

2) PemmTh cucTeMY JIMHEHHBIX YPaBHEHHIA ABYMS CIIOCOOAMH:
a) MaTPUYHBIM METOJ/IOM C ITOMOILBI0 0OpaTHON MaTpPHULIbI,
6) metonom Kpamepa.

3) Jlana cucrema JIMHEHHBIX YPaBHEHHH C JBYMSI IEPEMEHHBIMHU.
3X+y=4
cax—y=d



[TpuBecTr 3HaYEHUS TapaMeTpoB C U d, IPH KOTOPHIX CUCTEMA SIBJIICTCS

a) HECOBMECTHOW, ©O) COBMECTHOM OMNPENEICHHOW, C) COBMECTHOU
HEOTPEICTICHHOM!.

PemuTh COBMECTHYIO OIPEACIICHHYIO CHUCTEMY M TOCTPOUTH Tpaduk s

HWIITIOCTPpAN PCIICHUA.

KonTtponbHble 3aanus o temam 4, 5, 7:
1) Pemuth cuctemy JUHEHHBIX ypaBHEHUM MeToioM ["aycca.
33Xy +2Xy + X3 =5
2X1 +3 Xy + X3 =1
2% + Xy +3x3 =11
2) Hailitu ny1st JaHHOM CUCTEMBI JIMHEHHBIX YPAaBHEHUM:
a) YMCJIO COYETaHHM 0a3UCHBIX MEPEMEHHBIX (YUCIIO0 0a3UCHBIX PEIICHUI),
0) Bce coueTaHusi 0a3UCHBIX IEPEMEHHBIX,
B) 3 0a3UCHBIX perieHus ¢ nomolisio Mmetona XKopaana — ['aycca (BBIIOIHUTD
B TaOJIUYHOM opme).
X, + X, + X3 + X, =12,
3X, —6X, +3X, +X; =9.
3) Haiitu coOCTBEHHbIE 3HAUEHUSI M COOCTBEHHBIE BEKTOPHI MaTpHIIbI A.
BrImtoHUTE IPOBEPKY.

-2 2

A=l 2

4) TlpencraBuTh MaTpuIly KBajpaTudHo ¢opmel. HccnemoBarh Ha

3HAKOOIPEICIICHHOCTh KBaAPATUUHYIO (HOpMY '

f(X)=3% +4%X, + 4% —4X X, +5%.

Tunoevte 3a0auu, 2 cemecmp:

KonTtponsHeie 3ananus no teme 10:



1) [TocTporiTe MaTeMaTUYECKYIO MOAEIb 3a1a4U C ONTMCAHUEM

MEePEMEHHBIX, 1[EJI€BOM PYHKIIUU U OTPAaHUYCHUM.

a) 3a7a4a ONTUMAIBHOIO MJIAHUPOBAHUS TPOU3BOACTBA IPOLYKIUU:
JUIst U3roTOBIEHUS ABYX BHJIOB NMPOAYKLMH HCHOJB3YETCS 3 THUNA ChIPbA,

3aIlaCbl KOTOPOI'O 1 HOPMEI pacxXoJda Ha CAUMHUIY ITPOAYKINHU 3ad1aHbI B Ta6JII/IHC.

Bua nponykuynn Turm ceipps [TpuObLIb (IEH. €1.)
I I Il
[Tpoaykrus 1 8 2 4 43
[Tponykrus 11 2 4 7 75
3amacel CHIpbS, €]1. 20 95 83
CocTtaBuTh  MJaH  MPOM3BOJACTBA  MPOAYKIUH,  OOECIICUMBAIOLIHI

MPEANPUATHIO MAKCUMAJIbHYIO PUOBLIb.

0) 3a71a4a O COCTABJICHUU pallMoHa (3aJjauu O IUETE):

B cyTouHBIl paliOH NTHUIl BKIIOYAIOT JIBa MpojaykTa nmutanus [Ipoaykr; u
[IpoaykT,, mpyuueM B THEBHOM paroHe IIpomykra; momkHO ObITh HE Oosee 200 en.
CroumocTs omHou enuuuibl [Ipomykra; coctaBnsier 20 men.en., Ilpomykra, — 40
neH.en. CoxepikaHue TUTATEIbHBIX BellecTB A, B B ogHON eguHHUIIE Ka)kI0TO

MPOJYKTa, MUHUMAJIbHBIE CYTOUYHbIE HOPMBI IOTPEOJICHHS YKa3aHbl B TAOJIUIIE.

[IurarensHOE MunHuMmanpHas HopMa ConepxaHue MUTATEIBHBIX
BEILIECTBO noTpedyeHusl, e1i/1eHb BELECTB B | eA1. mpoaykra
ITpoaykTs ITpoaykT;
A 240 0,4 0,4
B 320 0,8 0,4

Onpenenuth ONTUMAJIbHBIA pPALMOH MUTAHUS (KOJMYECTBO KaXJOTO
MPOJYKTa MUTAHUS), CTOUMOCTh KOTOPOro OYyJET HaMMEHbIIEH MpU COOIIOAECHUN
CYTOYHBIX HOPM MOTPEOICHUS TUTATEIbHBIX BEIIECTB.

2)  Pemmre 3JII1 rpaduyecKkuM METOIOM: TIOCTPOCHHE 001aCTH
nonyctumbix pemienuit (O/IP), BekTopa HOpMay ¥ IMHUK YPOBHS LIEJICBOM
(GYHKIIMM; HAXOXKJEHHE TOUeK MUHUMYyMa U MaKCUMyMa 11eJIeBOM (yHKITUH.

f (x):—5x1+3x2 —max



4%, —X, 20
—X, +X, <3
X, +2X, <12
X, 20,i=12

3)  [ana 3amava nmuHeitHOTO iporpamMmupoBanwst (3JIIT).

Z=3x; + 8X; >max
[ 10x; + 70x, <= 570,
20x1 + 50x; <= 420,
40x; + 10x, <= 600,

| X1>=0, X>=0.

1. Ipuegure 3JIII k KaHOHUYECKOMY BHUJYy U HaWIUTE HaAYaJIbHOE
nomnyctumoe 6asucuoe pemerue ([BP).
2. Bemonaute anamm3 ontumanbHOocTH J[BP mo wTepanmmm B cumImiekc-

Tabnuile TBOMCTBEHHBIX mepeMeHHbIX. [Ipeactasere [BP.

bazuc B X1 X2 X3 X4 Xs
X2 8 0 1 Y Yoo 0
X1 1 1 0 s "Ig 0
X5 480 0 0 2| -3 1
z 67 0 0 Yy 1399 0

3. BeimonHuTe aHanM3 JMBOWCTBEHHBIX IMEPEMEHHBIX IO TMPEACTaBICHHOM
CUMILJICKC-Ta0IHIIE.

4. TloctpoiiTe nBOWCTBEHHYIO 3anauy i ganHod 3JIII.  Onwummre
YKOHOMUYECKUUN CMBICJI ABOMCTBEHHOM 3aJauH.

5. OntumansHoe pemienne 3JII: x;= 1, Xo= 8. Brimognure aHamus
ONTUMAJILHOTO PEUIEHHUS C TOMOIIBIO TEOPUH IBOMCTBEHHOCTH.

6. IIpomuttoctpupyiite 1 Teopemy N1BONCTBEHHOCTH.

7. IIponmntocTpupyiite 2 TeOpeEMY ABONCTBEHHOCTH.

8. [IpowsmocTpupyiite 3 TeOpEMY IBOMCTBEHHOCTH.



LlIkana oyenxu svinonnenus 3a0ay.

v 3ajaHue BBIOJIHEHO B MTOJIHOM 00beMe 0e3 omnboK — 5 0alioB.

v" Tlpu BBHIMOJHEHHUHN 3aJaHUs TOMTyIeHa | He3HaunTebHAs omnoKa — 4
oaJnia.

v' Ilpu BBIOJIHEHUH 3aaHUs JOMYIIEHEI 2 HE3HAUYUTEIbHEIE OIIMOKY — 3
oaiia.

v' Ilpu BBINOJIHEHUH 3aJaHUs JOIYIIEHO OOJIbIlE 2 HE3HAYNTEILHBIX OLIMOOK
WJIM IMEIOTCS CYIIECTBEHHBIC OMMOKHN — 2 6asia.

v’ 3ajaHne MpaKTHYECKH HE BHIOIHEHO — 1 Oa.

v" 3agaHue He BbINOJIHEHO — 0 0aJIoB.

OIICHO‘-IHbIe MaTEepHAJIbI IJIS IPOBCACHUA NMPOMEKYTOYHOM ATTECTALIUHU

IInanupyemoiti  pezynemam no YK-1 crnocoOeH OCYIIECTBISTh —TOUCK,
KPUTUYECKUN aHaIu3 M CUHTE3 MH(OpMAIMH, MPUMEHITh CUCTEMHBIA MOAXOJ JUIS
peIIeHUs MOCTABICHHBIX 3a]1a4:

VK-1.1 Ananuzupyer 3a1ady, BbIIEISs €€ 0a30BbI€ COCTABIISIOLIHE.

I nanupyemvie pezyromamot no OIK-4 Crioco6eH MoHUMAaTh MPUHITUIIBI PaOOTHI
WHPOPMAIIMOHHBIX ~ TEXHOJIOTHH;  WUCMOJNb30BaTh  WH(POpPMAIIMIO, METOJbl U
MporpaMMHBIE CpeJICTBa €€ cOopa, 0OpabOTKM W aHanmm3a Jyis HUHGPOPMAIMOHHO-
AHAIIMTUYECKOU TOIIEPKKU PUHATHSI YIIPABICHUYECKUX PEILICHUN:

OIIK-4.3. Ilpumenser cTaHmapTHbIE MareMaTudeckue (B TOM 4HCIIE,
HKOHOMETPHUYECKHUE) MOAETH U METO/BI JUIsl ONUCAHUS CTATUCTUUECKUX 3aBUCUMOCTEH,
BBISIBJICHUSI TCHICHIIMHA M3MEHEHUS SKOHOMHYECKMX TIOKa3arened, oOHapy>KeHHUs B
OOJIBIIMX MAacCHMBaX JAaHHBIX PaHEEe HEU3BECTHBIX 3aKOHOMEPHOCTEW, HEOOXOAUMBIX

JUISl pacyeTa MPOTrHO3HbIX 3HAYECHUN Y IIPUHSTHS YITPABICHUECKUX PEILICHUN

1 cemecmp. Tunoeoe KoumpoibHOe 3a0anHue Ha 3a4ETE MO AUCIUIUIMHE
«JIunelinas anredbpa» COCTOUT U3 ABYX YaCTEH:

1 vacmo —/JIBa TCOPCTUICCKUX BOITPOCA 110 TEMaM JTUCIUIIIINHEI.



2 yacmu — IMPAKTUICCKOC 3a/JaHUC C 000CHOBaHHEM IMPUMCHACMOI'O MCTO/1a pCHICHWA 1

MOSICHEHUEM OCHOBHBIX ITOHSITHIA.

Ilpumepnvie meopemuueckue 6onpocwt.

1. Ilonsatue wmatpunbl. Buasl Marpuiy (MaTpuna-cTpoka, MaTpulla-cTojoell,
KBaJpaTHas, OUAroHajbHas, €AUHUYHAs, HYyJIEeBas, BEPXHsS TpPEyroJbHasd,
HUKHSISL TPEYTOJIbHAS).

2. Omepanuu HaJx MaTpullaMu (yMHOXXEHHE MATpUIBI Ha YHUCIO, CIOXKEHHUE
MaTpull, BBIYUTAHUE MATPHIL,) U UX CBOMCTBA.

3. Onepammu Haj MarpulaMud (TPAaHCIOHHPOBAHUE MATPUIIbl, YMHOXXCHHE
MaTpull, BO3BEJICHUE B CTENIEHb 0OpallleHue MaTPUIIbl) U UX CBOKCTBA.
[TonsTue onpenenurens KBagpatHoi Matpuiibl. OO03HAYEHMS.

IlonsiTue MHUHOpPA, aﬂre6pa1/1qecxor0 AOITIOJIHCHHUA 3JICMCHTA MATPHUIIBI.

4
5
6. [IpaBuio pacuera onmpenenuTens 2-ro NOpsSaKa.
7. Marpuunsiii meron pemenns CJIAY (nmpu m=n).
8. Meron Kpamepa pemenust CJIAY (mpu m=n).
9. Merop I'aycca pemenus CJIAY.

10. Teopema o cymectBoBanuu pemieHust CJIAY.

11. Meron XKopaana — I'aycca peumenus CJIAY. Ilonstiue 6a3ucHbIX, CBOOOIHBIX

NEPEMEHHBIX, 0A3UCHBIX PEIICHHIM.

Ilpumepnvie 3a0anus:
3aoanue 1.

Hanbsl Matpuiibl Amxn, Bmxn, Cmxn BBIpYUKH (GUPMBI 32 SSTHBaph, (eBpajb, MapT
COOTBETCTBEHHO, IJIc M — YHCIJIO TOBAPHBIX MO3UIIHA, N — KOJIMYECTBO Mara3uHoOB.
Haiitn cymMMapHyro BbIpyYKy 3a 1 KBapTaal W MpOaHAIM3HPOBATh JUHAMUKY
TOoKa3aTelsl 3a TPU MecsIIa.

4 2 3 211 4 5 5
Aszis=|1 1 0|,Bs3=|4 6 5|,C3x3=|4 5 4
3 2 2 3 5 4 3 4 5



3aoanue 2.
Hatitn ompenenuTens MaTpuibl A, MUHOpP W anreOpandecKkoe JOMOJHEHUE K

9JICMCHTAaM MaTpUIbI.

11 6 4
34 12 0

A=, g 5 7| Ma A
2 3 14 10

3aoanue 3.

[Toctpouts MaTEMATHYECKYH0 MOJAENb TEKCTOBOM SKOHOMHYECKOW 3a/1aud B
BUJC CHUCTEMBbl JIMHEHHBIX airedpavyeckux ypaBHeHuH. Jlatb omnucaHue
IIEPEMEHHBIX M ypaBHEHMU. lccnenoBaTe Ha pa3pelIMMOCTh U PELIUTH CUCTEMY
ypaBHeHUH MeTooM ['aycca. IIpeacTtaBuTh TOIIKOBaHUE PE3yIbTaTOB B KOHTEKCTE
VCXOJIHBIX YCJIIOBUH 3a/1a4HU:

[Ipeanpusarue pacnonaraet pecypcaMu AByX BUI0B B o0bemax 120 ex. u
80 en. COOTBETCTBEHHO. OJTH PECYpChbl HCIOJB3YIOTCS [UIsl BBIITYCKa
npoaykuuu A u B, mpudem pacxo Ha U3rOTOBJIIEHUE €JUHULIBI IPOAYKLIN
BUAA A COCTaBJISIET 2 €. pecypca MepBOro BUAa U 2 €. pecypca BTOPOro
BUJA, MpoAyKuMK BUja B- 3 en. pecypca nepsoro Buga u 1 ex. pecypca
BTOpOrOo Buaa. Haiitm mman Bemmycka npoaykuuu A m B, nmpu koTtopom
3arachl peCypcoB pacxXoIyTCs MOJTHOCThIO 0€3 OCTaTKOB, €CJIM TaKOM IIaH

CYILLECTBYET.

Illkana  ouenku  cmenenu  cpopmupoeanHocmu  KoMnemeHuuil
odyuarowuxca Ha NPOMEI’CYMOUHOU ammecmauuu 6 pPamMKax peimunHzo60il

cucmemsl (no ouHou ghopme 00yueHUs)

Konrtponbaoe | UHaukaTops KonnuecTtBo

3alaHue  Ha PEUTHUHTOBBIX

3a4eTe OaIoB

Yacts 1 VYK-1.1 Aram3upyer 3agauy, BbIIEIss €€ 20
0a30BbIE€ COCTABIISIOLINE.




Yactp 2

OIIK-4.3 [Tpumensier
MaTEMaTUYECKUE (B
HSKOHOMETPUUYECKHUE) MOJEIU
ONMCAHUS  CTATHCTHYECKUX  3aBUCUMOCTEW,
BBISIBJICHUS TEHJACHIUI WU3MEHEHUSA
HPKOHOMUYECKUX IOKa3aTene, OOHapyXeHUs B
OO0JIBIIMX MAacCCHBaX JAHHBIX pPaHEe HEM3BECTHBIX
3aKOHOMEPHOCTEN, HEOOXOAMMBIX ISl pacyeTa
ITPOTHO3HBIX 3HAYEHUU U MPUHATUSA
YIPABICHYECKUX PEIICHUN

CTaHJapTHBIE
TOM qyHucie,
U METOIbl I

20

Hroro

40

[Ikana olleHUBaHUsI COOTHECEHA C PEUTUHTOBBIMU OaJlIaMHU.

Illkana

OUECHKU cmenenu

chopmuposannocmu

KomnemeHuu

00yuaWuxca Ha NPOMENHCYMOYHO ammecmayuu no 5-mu 0a11bHOU cucmeme

(no ouno-3a04noU hopme 0b6yuenus)

KonTposibHO O1eHKa «HE 3a4TCHO» O11eHKa «3aU4TCHO»

€ 3aJlaHue Ha

3a4eTe

Yacts 1 JlaHbl MOJIHBIC v | /JlaHbl MOJTHBIE W TPaBUIbHBIE OTBETHI
MpaBUJIbHBICE OTBETHI HAa | HA TEOPETHUYECKHUE BOIIPOCHI,
TEOPETUYECKUE BOMPOCHI, | IPAKTUYECKOE 3aJaHUE BBIITOJIHEHO
MPAKTUYECKOE 3aJ]aHUE HE | MPABUIBHO;

Yacts 2 BBITIOJTHEHO; Mph  OTBETE€ HA  TEOPETUYECKUE
npu OTBETE Ha | BOIPOCHI  JIOMYUIEHBl  HETOYHOCTH,
TEOPETUYECKUE  BOMPOCHI | MPAKTUYECKOE 3aJaHUE BBIIIOJHEHO
JIOMYIIEHbBl ~ HETOYHOCTH, | IPABUIIBHO;

MPAKTUYECKOE 3aJJaHUE HE | JaHbI MOJHBIC W TPABUIBHBIC OTBETHI
BBITIOJIHECHO; Ha TEOPETUUECKUE BOIPOCHI,

pu OTBETE Ha
TEOPETUUYCCKUE  BOIPOCHI
JOMYIIEHBI CYIIECTBEHHBIC
HETOYHOCTH,
MIPAKTUIECKOE 3aJjaHUe
BBIIIOJIHEHO HE B IIOJHOM
o0BeMeE.

IPAKTUYCCKOE 3aJaHUC BBITOJHEHO HE
B IIOJIHOM 00BEME;
OpH  OTBETE HA  TEOPETHYCCKUE
BOMNPOCHI  JOMYIIEHbI ~ HETOYHOCTH,
NPAaKTHYECKOE 3a/IaHNEC BBITOJHEHO HE
B IIOJTHOM O0OBEME.

dopma poBeACHNS IPOMEKYTOYHOM aTTECTALMU: YCTHASL WA TUCbMEHHASI.

2 cemecmp. Tunosoe KoHmMpovbHOe 3a0aHue Ha SK3aMEHE TI0 JUCIHIUIAHE

«JIunelinas anredpa» COCTOUT U3 ABYX YaCTEil:




1 yacmo —/IBa TCOPCTUICCKUX BOIIPOCA 110 TEMaM JTUCIUIIJINHEIL.
2 yacmo — IMPAKTUYICCKOC 3aJaHUC C 000CHOBaHHEM IMPUMCHACMOI'O MCTO/1a pCHICHHA U

MOSICHCHUEM OCHOBHBIX ITOHSITHH.

Ilpumepnvie meopemuueckue 6onpocwt.
1. Maremaruueckas MOJIEb 3a/1a4u JIMHEUHOTO iporpammupoBanus (3JIIT).
2. Tlonstus neneBor QyHKIIMHN, CHCTEMbl OTPAHUYCHUH, IOTYCTUMOTO PEIICHUS,
ontuMasibHOro pemenus 3J1I1.
3. TlocranoBka 3a1a4 ONITUMAILHOTO TUTAHUPOBAHUS ITPOU3BOICTBA
MPOAYKIIUU.
[TocTaHOBKa 3a/1auM O COCTABJICHUH paIMOHA (3a7a4H O JTUETE).
[TocTaHOBKa TpaHCIIOPTHOM 3a7a4u Kak crienranbHou 3JII1.
[ToHaTHe mapbl JBOMCTBEHHBIX 3a7a4. Buapl map 1BOMCTBEHHBIX 33/1a4.

[IpaBuita mocTpoeHus NIBOWCTBEHHBIX 3a/1a4 JUHEHHOTO MIPOIPAMMUPOBAHHS.

© N o g &

MaremaTu4ecKrue MOJIEIIM CHMMETPUYHBIX U ACUMMETPUYHBIX JIBOMCTBEHHBIX

3aja4.

9. DxoHOoMHYECKas MHTEpIpETAIUs IMEePEeMEHHBIX IBOWCTBEHHOHN 3amaun (Ipu
MCXOJIHOM 3aJ1aue ONTUMAIBLHOIO TIJIAHUPOBAHUS TTPOU3BOICTBA).

10. DxoHOMHYECKAss WHTEPIIPETAIUs JIBOWCTBEHHOW 3amadyd (TIpH HMCXOTHOM

3a1a4C OIITUMAJIbHOTI'O IINTAHUPOBAHUA HpOI/IBBOI[CTBa).

Ilpumepnvie 3a0anus:
3aoanue 1.

[TocTpouth MaTEMaTUYECKYIO MOJIEJIb 3a/1auu JMHEHHOTO
IPOrpaMMHUPOBAHUSA, PEIIUTh €€ TpadUUeCKUM METOJIOM, IPEICTaBUTh OMUCAHUE
ONTHUMAJIBHOTO PELIECHHUS.

Ha ycTtaHoBKy W 3aKyIlKy MpOM3BOACTBEHHOTO 00OpYAOBaHUS BbIJIEIEHO 96
M2 u 72 nen. en. @upMa MOKET IPHOOPECTU MALIMHEL TUIIA A CTOMMOCTBIO 12 J1eH.
ell., 3aHMMAIOIIKE MIOmans B 12 M2 U BeIIycKaromue 14 e/, IpoayKIMH 3a CMEHY,

¥ MaIyHBl THMA B cTomMocThiO 6 JeH. e., 3aHUMAIoe IUIomans B 36 M2 u



obecneunBaromue Boimyck 20 en. mpoaykuuu 3a cmeHy. [Ipu 3Tom mMammH Tuma A
MO>KHO 3aKa3arh He Ooisiee 10 mTyk.

Onpenenuth 00BEMBI 3aKyNKH MaIllMH KaXJOro THIA, OOECHEeUMBaOIINE
MaKCUMAaJIbHBIN BBITYCK POIYKIUN HA HOBOM 00OpYJAOBAHHH.

[IpoBepuTh MOJyYEHHBIM ONTUMAIbHBIA IIJIAH 3aKyINOK, PELIMB 3a7ady C

IOMOIIbI0 HHCTpYMeHTa [louck pewenus B8 MS EXxcel.

3aoanue 2.

Jlana wMarematWueckas MOJCIb 3aJadydl ONTHUMAJIbHOTO ITUTAHHUPOBAHUS
MIPOU3BOJCTBA N BUAOB MPOAYKIIMU MPH M BUAAX PECYPCOB C IEIBIO MOTYyUEHUS
MaKCHUMaJIbHOM IMTPUOBLIH.

3amaHpl HOPMBI pacxojila PecypcoB Ha TPOW3BOJCTBO MPOIYKIIUH, 3aIachl
pecypcoB, HOpMBI IPUOBLIN OT peaU3alluy MPOAYKIIUH. TpedyeTcss HauTH 00bEMBI
MIPOU3BOJICTBA POYKIIMH (ONTHUMAaIbHBIN TJIaH IPOU3BOICTBA), 0OSCIICUNBAIOIINE
MOJTYYCHUE MaKCUMAJIbHON PUOBUTA OT peaTu3aiiy PO YKITHH.

Z=CiXp+CXp+ ...+ CiXyp = Max
[a11Xy + apXo + ...+ amXn < Dby,

X1+ axXo + ...+ amXn < by

am]_X]_ + am2X2 + . + aman S bm”

| X120,%,>20,...,X,20.
[IpencraBbTe YKOHOMUUYECKOE TOJKOBAHUE CIAEAYIONIUX 0003HAUCHUH:
Z — 9710 ...
X2—0TO ...
d>1—J3TO ...
dinXp —I3TO ...
bm — o710 ...
CnXn —3TO ... M T.IL.,

Hanpumep,



d23 —3TO KOJMYECTBO Pecypca 2-TO BHUA, PACXOAYEMOr0 Ha MPOU3BOICTBO
OJIHOM €QWHHUIIBI TPOAYKIHUH 3-TO BUAA,
a23X3— 3TO KOJIMYECTBO pecypca 2-ro BUAa, pacxoayeMOro Ha MpOU3BOJICTBO

X3 €IMHUI] IPOIYKIIMH 3-TO BUJA.

3aoanue 3.

TpancnoptHast 3amaya. IlocTpouTh SKOHOMHKO-MATEMaTHYECKYIO MO/JIEIb
3agaun. merorest 3 mocTaBiyka v 4 moTpeOuTesis. 3anachl HOCTaBIIUKOB U 3aIBKH
noTpeouTeNnel, 3aTparbl Ha MEPEBO3KY E€IUHMIBI Tpy3a [JIs KaKJIO0W mnapbl
«MOCTABUIUK — MOTPEOUTENbY 3ajaHbl B Tabnuie. HailTu oO0beM mepeBo30K st
Ka)KJIOM TTaphl «ITOCTABIIUK — MTOTPEOUTENB» TaK, YTOOBI 3aachl BCEX MOCTABIIMKOB
ObUTM peaIM30BaHbl; 3asBKUM BCEX MOTpeOUTENEH Y/IOBIETBOPEHBI; CYMMAapHbIC

3aTpaThl Ha IICPCBO3KY OBLIH MUHHUMAJIbHBIMH.

3asBKU MOTpeouTEnei
3amnacsl
MTOCTABIITUKOB 30 110 40 120
120 1
80
100 6 3 7 4
Illkana  ouenku  cmenenu  ChopmMupoGaHHocmu  KOMHEemeHUull

00yuarwuxca Ha NPOMEN}CYMOUHOU ammecmauuu 8 PAMKAX pPeimuHzo60ll

cucmembl (no ouHotl hopme obyuenus)

Konrtponbroe | MHaukaTops KonunuecTtBo

3alaHue  Ha PEUTHUHTOBBIX

JK3aMEHe 0ayuoB

Yacts 1 VYK-1.1 Anamu3upyer 3agauy, BbIIEIss €€ 20
0a30BBIE€ COCTABIISIOLIHNE.

Yacrts 2 OIIK-4.3 [Ipumenser CTaHJapTHBIE 20
MaTeMaTHYECKHE (B TOM 17 (W
HKOHOMETPUUYECKHE) MOJETU U METOIbl IS
OMHMCAHUSI  CTATHCTUYECKUX  3aBUCUMOCTEH,

BBISIBJICHUS TEeHJEHIU N U3MEHEHUS
HPKOHOMUYECKUX TMOKa3aTelnel, oOHapyKeHUs B




OOJBIINX MacCHBaX JaHHBIX paHEC HEU3BCCTHBIX
3aKOHOMCpHOCT€ﬁ, HCO6XO,Z[I/IMBIX A1 pacducTa

IIPOTHO3HBIX 3HAYEHUN u PHHATHUS
YIPABJICHUYCCKUX PCIICHHMA
Hroro 40
[IIkaa oreHUBaHMUS COOTHECEHA C PEHTUHIOBBIMH OaJLIaMH.
IIxkana OUeHKuU cmenenu chopmuposannocmu Komnemenyui

06ytuuou4uxc;l Ha npomeafcymounoﬁ ammecmauyuu no 5-mu 6annvnoii cucmeme

(no ouHo-3a04HOU hopme 0Oyuenus)

Kontposbnoe | Orenka OrneHka OneHka OrneHka
9K3aMEHAIIMOH | «HEYJOBJIETBOPUTE | YIOBIECTBOPUTEIBHO | «XOPOIIO) «OTIIMYHOY
HOE 3aJIaHue JIEHOY
Yacrs 1 IIpu orBere Ha |IIpu orBere  Ha | [Ipu orBere Ha | JlaHBI NOJIHBIE U
TEOpPETUYECKHUE TEOpPETUUYECKHUE TEOPETUUYECKHUE | IPABUIIbHBIE
BOIPOCHI BOIIPOCHI JIOMYIIEHBI | BOIIPOCHI OTBETHI HA
JOTYILEHbI HETOYHOCTH, JOMYLIEHbI TEOpPETUYECKHUE
HETOYHOCTH, MPaKTUYECKHE HETOYHOCTH, BOIIPOCHI,
Yacts 2 MPaKTUYECKHUE 3a7laHUs BBIMIOJIHEHBI | IPAKTUYECKUE | MIPAKTUYECKHUE
3aJlaHus HE | HE B IIOJIHOM 00bEME; | 3aTaHUS 3a7aHUs
BBIINOJHEHEI, JaHbl MOJHBIC U | BBIITOJHCHBI BBITNOJTHEHBI
MIpU OTBETE HA MpaBUJILHBIE OTBETHI | IPABUJILHO; MPaBUIIBHO.
TEOpPETUYECKHUE Ha  TEOPETUYECKHE | JaHbl TOJIHBIC
BOIPOCHI BOIIPOCHI, U TPaBUIbHbBIE
JOTYILEHbI MPaKTUYECKUE OTBETHI Ha
CyIIIECTBEHHBIC 3aanusi GaKTHUECKH | TEOPETUUECKHE
HETOYHOCTH, HE BBITOJIHEHBI. BOIIPOCHI,
MPaKTUYECKHE MPaKTUYECKHE
3a71aHUs 3a7aHus
BBITIOJTHCHBI HE B BBITIOJTHEHBI  C
MIOJTHOM 00BEMe. HETOYHOCTSAMH

dopma MpoBEAECHUS ITPOMEKYTOYHOM aTTECTAlMN: YCTHAS WA MUCbMEHHAS.

V. Y4eOHo-MeToqM4YecKoe U HH(POPMAMOHHOE o0ecniedeHne JUCHUILTHHbI

1) PexomeHayemas ureparypa
a) OCHOBHas UTeparypa
1. bypmuctpoBa, E.b. Jluneiinas anrebpa: y4yeOHUK U TPAKTUKYM JIJIs

akamemuuyeckoro OaxanaBpuata/ E. b. bypmuctposa, C.T'.Jlo6aHoB. —

Mockaga : FOpaiit, 2019. — 421 ¢. — (bakanaBp. AkageMUuecKuil Kypc). —

Tekcr : anextponnsiii. — URL.: https://urait.ru/bcode/425852.




. Manyrun, B.A. Jluneiinas anreOpa s SKOHOMHUCTOB : YYEOHUK,
NPaKTUKYM M COOpPHHK 3a/1a4 : s By30B / B. A. Manyrun, f. A. Pomuna. —
Mocksa : FOpaiit, 2022. — 478 c. — (Bricmiee o6pazoBanue). — Tekcr :
anekrpornbiii. — URL: https://urait.ru/bcode/.

0) JlononHuTeNnbHAS TUTEpaTypa
. Jyosruna, E.H. Jluneinas anreOpa: ydeOHOe mocoOue miis By30B /

E. H. JIy6saruna, E. M. BeutomoB. — 2-¢ u3a. — Mockaa : FOpaiir, 2022. —
150 ¢c. — (Beicmiee obpaszoBanme). — Tekct : snextponasii. — URL:
https://urait.ru/bcode/495162.

. Tatapaukos, O.B. Jluneiinas anreOpa: y4eOHMK M TPAKTUKYM IS
PUKIIATHOTO OakanaBpuarta / O. B. TatapHukos, A. C. Yyiiko,

B.T. lllepmineB. — Mocksa : IOpaiit, 2021.— 334 c.— (bakanasp.

[IpukmagHoii  Kypc). —

Texcr :  osnektponnbii. —  URL:

https://urait.ru/bcode/482664.

3. Tarapuukos, O. B. JluneitHas anrebpa u JUHEHHOE MPOTrPaMMHUPOBAHHE.

[Ipaktukym : yueOHoe mnocobue/ JI.I'. buprokosa,

Mocksa : FOpaiit, 2022. — 53 c.— Tekct :

P. B. Caruros. —

anekTponnbii. — URL:

https://urait.ru/bcode/492019.

2) ITporpammHOe obecrieueHne

a) JIneH3noHHOE POrpaMMHOE 00ECTICUEHHE

2-as ['puboenosa, 1.22, kopmyc 7, ayauropuu 105, 106

Cnucoxk I10: Y cioBUs Ipe10CTaBICHUS
Adobe Reader Xl (11.0.13) - | BecruiatHo

Russian

Google Chrome becmiatho

Microsoft Office
npodeccronanbHblil mioc 2010

Akt nipuemMa nepenaun Ne689 ot 05.07.2019 r.

Audit XP

Kaspersky Endpoint Security 10
g Windows

AKT Ha niepenauy npas Ne969 18.10.2018 r.

Project Expert 7 Tutorial

Audit Expert 7 Tutorial

Prime Expert 7 Tutorial




Microsoft Windows 10

Enterprise

Akt npuema nepeaauun Ne689 ot 05.07.2019 r.

CorelDRAW Graphics Suite X4
Education License

AnyLogic PLE

becruiatao

ITALC

becruiatao

2-as I'puboenona, 1.22, kopmyc 7, aynutopus 107

CPCOHUX yLIe6HBIX 3aBCICHHUAX.

Cnucok I10: Y coBus Npe10CTaBICHUS

Adobe Reader XI (11.0.13) - | becrmuiatHo

Russian

Google Chrome becmiatao

Microsoft Office | Akt npuema nepemaun Ne689 ot 05.07.2019 r.
npodeccuoHabHbIi mioc 2016

1C: Ilpennpusarue 8. Kommuiekt | AkT  npuema-nepenaun  NeTr034562 ot
s oOydeHus B BeIcmmx u | 15.12.2009 1.

Kaspersky Endpoint Security 10
st Windows

AKT Ha niepegauy npas Ne969 18.10.2018 r.

Microsoft Windows 10

Enterprise

Akt npuema nepenadn Ne689 ot 05.07.2019 r.

KoncynpranT +

Jlorosop Ne 2018C8702

2-as ['puboenosa, 1.22, xopiyc 7, ayauropust 111

CpeaHUX YUeOHBIX 3aBEICHUSX.

Cnucoxk I10: Y cnoBus Npe10CTaBICHUS

Adobe Reader XI (11.0.13) - | becruatHo

Russian

Google Chrome becmiatao

STATISTICA 13.3

Microsoft Office | Akt npuema nepenaun Ne689 ot 05.07.2019 1.
npodeccruoHalbHBIN mTtoc 2016

1C: Tlpennpustue 8. Kommuiekt | AkT npuema-nepenaun  NeTr034562 ot
s oOydeHus B BeIcmx u | 15.12.2009 1.

Kaspersky Endpoint Security 10
g Windows

AKT Ha niepegauy npas Ne969 18.10.2018 r.

Microsoft Windows 10

Enterprise

Akt npuema nepenadn Ne689 ot 05.07.2019 r.

Koncynpranr +

Jlorosop Ne 2018C8702

6) CBOOOTHO pacnpoCTpaHsIeMOe POrpaMMHOE 00ECTIEUEHHE




- Adobe Reader XI

- Debut Video Capture

- 7-Zip

-iTALC

- Google Chrome

- ¥ ap.

3) CoBpemenHble Mpod)eCcCHOHATIbHBIE 0a3bl JaHHBIX M HH(POPMAIMOHHBIC
CIIpaBOYHbIC CUCTEMBI.

1. ObC «ZNANIUM.COM» www.znanium.com;

2. OBC «IOPAUT» www.biblio-online.ru;

3. OBC «YuuBepcurerckas oudimoreka onnaita» https://biblioclub.ru/;

4. 9BC IPRbooks http://www.iprbookshop.ru/;

5. OBC «JIanw» http://e.lanbook.com;

6. O5C BOOK.ru https://www.book.ru/

7. 9bC TBI'Y http://megapro.tversu.ru/megapro/Web

8. Hayunas »snextponnas Oubnnoreka eLIBRARY.RU (moammcka Ha
*ypHaibl) https://elibrary.ru/projects/subscription/rus_titles_open.asp?;

9. Pennozurapuii TBI'Y http://eprints.tversu.ru,

10. Wiley Online Library https://onlinelibrary.wiley.com/

11. XKypuanser American Institute of Physics (AIP) http://aip.scitation.org/;

12. )Kypuanasr American Chemical Society (ACS)

https://www.acs.org/content/acs/en.html;

13. KypHabt American Physical Society (APS)
https://journals.aps.org/about

14. Kypnansl uznarensctBa Taylor&Francis http://tandfonline.com/;

15. TTarentHas 0a3a komnanuu QUESTEL- ORBIT https://www.orbit.com/;

16. BJ1 Scopus https://www.scopus.com/search/form.uri?display=basic

17. b1 Web of Science
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&
search

_mode=GeneralSearch&SID=F5IxbbgnjnOdTHHNpOs&preferencesSaved=

18. Dnexrponnas koyiekuus kHUr Oxchopackoro Poccuiickoro dhonaa

https://ebookcentral.progquest.com/lib/tverstate/home.action

19. Pecypch m3narenbeTBa Springer Nature http://link.springer.com/;

20. Apxussl xypHanoB u3garensctBa Oxford University Press

http://archive.neicon.ru/xmlui/,

21. ApXUBBI KYpHaJIOB U3/1aTeNbCTBA Sage Publication
http://archive.neicon.ru/xmlui/,

22. Apxussbl xypHaioB uzgarenbctBa The Institute of Physics

http://archive.neicon.ru/xmlui/,

23. ApxuBbl )KypHaJI0B u3aarenbcTBa Nature http://archive.neicon.ru/xmlui/,

24. ApXUBBI KYpHAJIOB U3/1aTeNIbCTBA Annual Reviews
http://archive.neicon.ru/xmlui/.

25. Polpred.com O630p CMMU http://www.polpred.com/

26. CIIC Koncynwsrautllntoc (B cetu TBI'Y);



27. UTIC «3axonogarensctBO Poccumy» http://pravo.fso.gov.ru/ips.html

28. CBoanble katanoru ¢hoHa0B poccuiickux oudamorek APBMUKOH, MAPC
http://arbicon.ru/; KOPBUC http://corbis.tverlib.ru/catalog/, AC PCK mo HTJI
http://library.gpntb.ru/cgi/irbis64r/62/cgiirbis_64.exe?C21COM=F&I121DB

N=RSK&P21, DBN=RSK&S21FMT=&S21ALL=&Z21ID=; OKbCOH

http://www.vlibrary.ru

4) [lepeyeHp  pecypcoB  MH(GOPMAIMOHHO-TEICKOMMYHHUKAIMOHHOH — CETH

«aTepHETY, HEOOXOMMBIX JJISI OCBOCHHUSI JUCIUTLIHHEI

1. baza gamHBIX «O030p O0aHKOBCKOTO CEKTOpa» - WH()OPMAIMOHHO-
aHanuTUyeckue marepuansl LlenTpansHoro 6anka Poccutickoit denepanmm -
https://www.cbr.ru/analytics/?Prtld=bnksyst

2. basel nannbix EBpometickoro obmectBa mapkerunra (World Association of
Opinion and Marketing Research Professionals) - www.esomar.org

3. baza mannbix uccnemnonarenbckoit komnanuu CRG (CapitalResearchGroup),
BXosimei B xomauur "Names" - www.crg.li

4. VudopMallMOHHO-TIOUCKOBBIE cHUCTeMbl areHTCTB «busnec-kapta», 3A0

«ACY-Umnynbey, «POCCUUCKUN TEHEPATbHBIA PETUCTP MPOU3BOJIUTEINIEH

TOBAapoOB M yciyr», «He3zaBucumble NOpPOU3BOAUTENN TOBAPOB M YCIIYT

Poccuny», «Peructp PAV-IIpeccy.

Crnennanu3upoBaHHbIe 0a3bl TaHHBIX «[[eHOBOIT MOHUTOPHUHTY

6. baza manHBIX «MupoOBas YKOHOMHUKa» - HHPOPMAIIMOHHO- aHAITUTUYCCKUIN
pazmen  oduuuanpHOro caiita  MwuHucrepctBa  (puHaHCOB PO -
http://info.minfin.ru/worldecon.php

7. Cratuctuyeckas 0aza JAHHBIX EQK OOH -
http://w3.unece.org/PXWeb2015/pxweb/ru/STAT/STAT _ 20-ME__1-
MEOV ba3a nanHbix «OJNEKTpPOHHBIE XypHaibl u3gatenbcTBa Taylor &
Francis (6onee 1000 HaumeHoBaHU# )» - JIOCTYN OTKPBIT K TIOJHBIM TEKCTaM
YKYpHAJIOB TEKYIIErO ro/ia U BCEM IMOJHBIM TEKCTaM apXHUBHBIX HOMEPOB.

8. baza cratuctuuecknux maHHbix «Permonmsr  Poccum»  Poccrata -
http://www.gks.ru/wps/wcm/connect/rosstat_main/rosstat/ru/statistics/
publications/catalog/doc_1138623506156

9. basa mannbix BcemupHoro banka - https://datacatalog.worldbank.org/

10.baza pmannbix HIT «Mexnynapoanoe MHWcecnenoBaTenbckoe ATEHTCTBO
«EBpazwuiickuit MonuTop» - http://eurasiamonitor.org/issliedovaniia

11.ba3a nannbix Research Papers in Economics (camasi Oonbluas B Mupe
KOJUIEKIIUS DJICKTPOHHBIX HAYYHBIX MyOJUKAIUA MO YKOHOMHUKE BKIIIOYACT
oubnuorpaduyeckre omnucaHusl MNyONMKAUWW, cTaTed, KHUT W JIPYrux
UH(POPMAIMOHHBIX pecypcoB) - https://edirc.repec.org/data/derasru.html

12.ba3b1 nannbix Beemuproro Ganka - https://data.worldbank.org/

13.baza nmannbix Research Papers in Economics (camasi Oonbimass B Mupe
KOJUICKITUSI DJIEKTPOHHBIX HAYUYHBIX MyOJUKAIM MO YKOHOMHUKE BKIIOYACT
oubnuorpaduyeckue omucaHus MyOJIMKalUi, cTaTel, KHUT W JpYrux
UH(POPMAIMOHHBIX pecypcoB) - https://edirc.repec.org/data/derasru.html

14.baza nannpix OenepabHON HATOTOBOM CITY)ObI «CTaTUCTUKA M aHATTUTUKAY
- https://www.nalog.ru/rn39/related_activities/statistics_and_analytics/

o1


http://library.gpntb.ru/cgi/irbis64r/62/cgiirbis_64.exe?C21COM=F&I21DBN=RSK&P21
http://library.gpntb.ru/cgi/irbis64r/62/cgiirbis_64.exe?C21COM=F&I21DBN=RSK&P21
http://www.vlibrary.ru/

15.ba3a nanneix Investfunds napopmarmonroro arearcrea Cbonds - cogepxut
MOJIHBIE MapaMeTpbl BCEX aKIUil, TOpryemMbix Ha Oupkax Poccuu; mosHble
napameTpbl Bcex poccuiickux [TMdDoB, apxuB JaHHBIX IO CTOMMOCTHU Tas U
CYA OonbmuHcTBa (PoHIOB Poccuu; apXuB JaHHBIX O JUBUJICHIHBIM
BBIIUIATAM POCCUMCKHMX akiui. JlJig modydeHus J0CTynma HEOO0XOIUMO
3arnoyHuTh hopMy opmy - http://pro.investfunds.ru/

16.CnpaBounas cucrema [maBOyx —CBoOoaHbIN gocTyn on-line: http://www.1
gl.ru

17.baza  pganubix  BcemupHoro ©Oanka -  OTKpBITBIE  JaHHBIE -
https://data.worldbank.org/

18.Enunpiii  moptanm OromkeTHON cucteMbl Poccuiickori ®enmepanuu -
http://budget.gov.ru/

19.baza JAHHBIX «brojxer» Munduna Poccun -
https://www.minfin.ru/ru/perfomance/budget/

20.ba3za craTucTHYECKUX JaHHBIX «DUHAHCOBO-3KOHOMUYECKHE IOKA3aTEIH
P®» - https://www.minfin.ru/ru/statistics/

21.ba3nl JTAHHBIX MexayHapoaHOTO BaJIIOTHOT'O dbona -
http://www.imf.org/external/russian/index.htm
22.MYJIBTUCTAT — MHOroQyHKIIMOHANBHBIN CTATUCTUYECKUN MOpTal

http://www.multistat.ru/?menu_id=1

23.bazpl  maHHBIX OodUIMANBHOW  CcTAaTUCTUKH  DemepalibHOW  CITYKOBI
roCyapCTBEHHOM CTaTUCTUKU -
http://www.gks.ru/wps/wcm/connect/rosstat_main/rosstat/ru/statistics/

24 ®enepanbHblii  00pa3oBaTeNnbHBIM  moOpTan «IKOHOMUKA CoOMONOTHS
MenemxmenT» - http://ecsocman.hse.ru

25.baza pannpix «®uHAHCOBas MaTeMaTnka — buOnMOTeKka ympaBleHUS» -
KopmopaTtuBHbIit MeHeKMEHT - https://www.cfin.ru/finanalysis/math/

26.Equnbiii  denepanbHblii  peectp cBenenuid o OankporctBe (EDPCB) -
bankrot.fedresurs.ru

27 .VIndhopManimoHHas cHCTEMA JIUISI METOIUYSCKOM TOICPKKH, cOopa JTydIInx
MPAKTUK PETyJIUPOBAHUS, TUCTAHIIMOHHOTO OOy4YEHHS CHEIUAINCTOB B
00JJaCTH OIICHKH PETYJHMPYIOIMIET0 BO3ACHCTBUSA Ha QeaepaibHOM U
pernonansHoM ypoBHe (MC MIIJIO) - orv.gov.ru

28.ba3bl nannabIXx EBpometickoro odmectBa mapkerunra (World Association of
Opinion and Marketing Research Professionals) - www.esomar.org

29.baza panHbix MunskoHompazButusi P «UubopmammonHbie CcHCTEMBI
MunucrepcTBa B ceTH HNuTepueT» -
http://economy.gov.ru/minec/about/systems/infosystems/

VI. Meroauueckne ™marepuajibl [Jisi O00y4amOIIMXCsl 1O OCBOEHHIO
IMCHHUILIHHBI
MeToauueckue peKOMeHIAIUN M0 MOATOTOBKE K JIEKIIUOHHBIM,

NPAKTHICCKUM 3aHATUHAM U 110 OPraHu3anuu CaMOCTOSITEJIbHOM paﬁﬂTbl



CamocrosiTenpbHas paboTa HaUMHACTCS JI0 MPUXO0JIA CTY/ICHTA Ha JICKIHIO.
[lenecooOpa3HO UCIHOJIB30BAHUE «CUCTEMBI OIEPEKAIOLIEro YTEHUsS», T.€.
peIBapUTEILHOTO TPOYTEHUSI JIEKIMOHHOTO MaTepualia, CoJepiKallerocss B
y4eOHMKaX M Y4EOHBIX MOCOOMSIX, 3aKjajbIBaromIero 0azy mis 6osee riy0oKoro
BOCHPUATHUS JieKIuu. PaboTa Haj JEKIMOHHBIM MaTepHalioM BKIIIOYAET [Ba
OCHOBHBIX JTara: KOHCIEKTUPOBAaHUE JIEKIMM U MOCIEAYIOUyl0 paboTy Haju
JEKIMOHHBIM  MarepuajoM. [log  KOHCHEKTHMpOBAaHHMEM  IOJIPa3yMEBAIOT
COCTABJICHHE KOHCIEKTa, T.€. KPaTKOTO MHUCHMEHHOTO H3JIOXKEHHUS COACPIKAHUS
4ero-mi0o (YCTHOTO BBICTYIUICHHS — pEUYH, JICKIIUH, MOKIajga W T.I. WIH
MMCbMEHHOTO UCTOYHHKA — IOKYMEHTA, CTaThH, KHUTH U T.I1.).

Meroauka pabOTBl TP KOHCTICKTUPOBAHWUH YCTHBIX  BBICTYIUICHUN
3HAYUTETFHO OTJIMYACTCS OT METOAWKH pabOThl TMpU KOHCIEKTHPOBAHUU
MMMACbMEHHBIX HMCTOYHUKOB. KOHCIEKTHpYS THCHhMEHHBIE HWCTOYHUKH, CTYJICHT
UMEET BO3MOXKHOCTh HEOJHOKPATHO TMPOYUTATh HYKHBIA OTPBIBOK TEKCTA,
MOpPa3MBICIIUTh HAJl HHUM, BBIICIUTh OCHOBHBIE MBICIM aBTOpa, KPaTKO
chopMyIUpOBaTh UX, a 3aTeM 3anucath. [Ipu HEOOXOIMMOCTH OH MOXKET OTMETUTh
U CBOE OTHOIIIEHUE K 3TOU TOUKe 3peHus. Ciymias *e JEKIHI0, CTYJECHT OOJIbIITYIO
YacTh KOMIUIEKCA YKa3aHHBIX BBIIIE padOT JOJDKEH OTKIIA/IBIBATH HA JIPYTrO€ BpEMs,
CTpPEMsICh HCIOJIb30BaTh KaXAYH0 MHHYTY Ha 3aluCh JIKIMH, a HE Ha €e
OCMBICTIEHHE — JUIsi O9TOTO YK€ He ocraerca BpeMeHd. I[loatomy mnpu
KOHCITCKTUPOBAHHUH JICKIIUA PEKOMEHIYETCS Ha KaXJIOW CTPAHUIIE OTACISATH TOJIS
JUTS TIOCIIEAYIONINX 3aMCeH B JOTIOTHEHNE K KOHCIIEKTY.

3ammcaB JIEKIUIO WM COCTaBUB €€ KOHCIIEKT, HE CIIEIyeT OCTaBISTh padoTy
HaJ| JICKIIMOHHBIM MaTepHaioM 10 Hadaja MOATOTOBKH K 3K3aMmeHy. HyxHO
mpojiesiaTh Kak MOXHO paHblie Ty paboTy, KOTOpas COMIPOBOXKIACT
KOHCIICKTUPOBAHHUE TMTUCHMEHHBIX NCTOYHUKOB W KOTOPYIO HE YAAJIOCh CHIENaTh BO
BpeMsl 3alKMCH JIEKIMMU: TPOYECTh CBOW 3alHCH, paciu(poBaB OTICIbHBIC
COKpAIIIeHHUs], TPOAHAIU3UPOBATH TEKCT, YCTAHOBUTH JIOTUUECKHE CBSI3U MEXKIY €ro
AJIEMEHTaMHU, B PAJIe CIIy4aeB MOKa3aTh UX IPaPUUYECKH, BHIJICIHUTD TJIABHBIC MBICIIH,
OTMETUTH BOIIPOCHI, TPEOYIOIINE JIOMOTHUTEILHON OOpaOOTKH, B YaCTHOCTH,
KOHCYyNbTalluu TpenojaBarens. [Ipu paboTe Hajg TEKCTOM JICKIUU CTYACHTY
HE0OX0MUMO Oo0paTuTh 0co0O€ BHHMaHHE Ha MPOOJIEMHBIE  BOMPOCHI,
MIOCTABJICHHBIE TIPEMNO/IaBaTeNIeM MPU YTCHHUH JICKIIMH, a TaKKe Ha €ro 3aJaHus U
PEKOMEH/TAITNH.

[lepedyeHs BOpPOCOB, MOAJIEKANTUX U3YUEHUIO, TPUBEIECH B IaHHOM pabouei
porpaMme JUCITUIUTHHBI (KOHTPOJIbHBIE BOMPOCH ISl TPOBEICHUS TEKYIIEH
aTTECTAIlMH; BOTIPOCHI JIJIsl TIOJATOTOBKHU K dK3ameHy). He Bce 3T Bompockl OyayT
JOCTaTOYHO TTOJTHO PACKPBITHI HA JIEKIUAX. OTaeIbHBIC BOITPOCH OYIyT OCBEIICHBI
HEJIOCTATOYHO TOJIHO WJIM BoOOIe He OyayT 3aTpoHyThl. [loaTomy, mpopaboras
JEKIMIO0 1O KOHCIEKTY, HEOOXOJUMO CpPaBHUTHh MEPEUYCHb MOAHATHIX B HEH
BOIIPOCOB C TEM TIEpPEYHEM, KOTOpPHIH TIpUBEACH B pabodeil mporpamme
JTUCITUTUINHBL (KOHTPOJIbHBIC BOTPOCHI JUISI TIPOBEACHHS TEKYIEH aTTecTalluu;
BONIPOCHI JIJIsi TIOJITOTOBKK K AK3aMEHY), U U3YYHTh PSJI BOMPOCOB IO YYEOHBIM
MOCOOUSM, JTOTIOJHSISL TPH 3TOM KOHCIIEKT JICKITHH.

CrynenTam 3a04HOM (OpMBI O0ydeHHSI HEOOXOAMMO 00paTUTh BHUMAHKE Ha



TO, 4TO Kak BuAHO u3 1. Il “CopepkaHue MUCHUILUIMHBI, CTPYKTYPUPOBAHHOE IO
TeMaM (pazziesaM) ¢ yKa3aHUEM OTBEJIEHHOTO Ha HUX KOJIMYECTBA aKaJEeMUYECKUX
4acoB M BWJIOB Y4EOHBIX 3aHATHI (17151 3a04HOM (POpMBI OOyUEeHHS), HA CECCUH
OyIyT MPOYUTAHBI JIEKIIUU HE [0 BCEM TeMaM Kypca. YacTb TeM Oy/ieT BbIHECEHA Ha
CaMOCTOSTENIbHOE U3YUYEHUE CTYICHTaMH, MPEXKAE BCEr0 C MOMOUIBI0 YyUEOHBIX
noco6uit. CrieryeT HOMHUTB, YTO paboTa ¢ yueOHBIMU TOCOOUSIMH HE UMEET HUUETO
oOIlIEro co CKBO3HBIM IMOTPAaHUYHBIM UYTeHHEeM Tekcta. OHa JOobKHa ObITh
HalpaBj€Ha Ha TIOUCKM OTBETOB HAa KOHKPETHO IOCTABJIEHHBIE BOIPOCHI
(KOHTPOJBHBIE BOIPOCHI JUIsl MPOBEAEHUS TEKyLIEH aTTeCTallMd; BOIPOCHI s
MOJITOTOBKHU K 3k3aMeHy). PaboTas ¢ yaeOHbIMEU MOCOOUSAMHU, HE CIIEyeT 3a0bIBaTh
O CIPABOYHBIX U3IAHUSX.

[Ipu pabore Hajg TemMaMmH, KOTOpPbIE BBIHECEHBI Ha CAMOCTOSITENBHOE
U3Y4YEHUE, CTYACHT JOJDKEH CaMOCTOSITENIbHO BBIIECIUTh HauOoOJiee BaKHBIE,
y3JI0BBI€ TTPOOJIEMBI, KaK 3TO B IPYTUX TeMax JeJalloCh MpenoaBaTeieM. 31ech He
CJIEyEeT C LEIbI0 SKOHOMHUH BPEMEHH MOAXOIUTh K paboTe MOBEPXHOCTHO, HOO B
TaKOM CJTy4ae MOBBIIIAETCS OMacHOCTh "yTOHYTh'" B OOWJIMM MaTepuala, yimyCTUTh
[EHTpaJIbHbIE TTPOOJeMbl. Pe3ybTaTtoM caMOCTOSITENIbHON PabOThI JOHKHO CTaTh
COOCTBEHHOE CaMOCTOSITENIbHOE IPEJICTaBICHUE CTyJeHTa 00 U3YyYEHHBIX
BOIIPOCAX.

CamocrosiTenbHas paboTa MO W3YYEHHUIO TEM JUCIUIUIMHBI MO YYEOHBIM
MOCOOUSAM HE JIOJKHA COCTOATh U3 CKBO3HOT'O YTE€HHUS UM IPOCMOTpa TekcTa. OHa
JIO0JIKHA BKJIIOYATh BHAYaJle O3HAKOMHUTEIBHOE YTEHUE, a 3aT€M IOMCK OTBETOB Ha
KOHKpETHbIE BONIPOChl. OCHOBHAsI TPYIHOCTbH JJI CTYACHTOB 3aKJIFOYAETCS 37IECh B
HEOOXOJIMMOCTH YCBOEHUS, MIOHUMAHHUS U 3alIOMUHAHUS 3HAYUTEIBHBIX 00HEMOB
Marepuana. JTy TPYAHOCTb, CBA3aHHYIO, IIPEKJIE BCETO, C Ne(UIUTOM BPEMEHH,
MOKHO MPEOJIONIETh ITyTEM YCBOCHUSI HHTEIPAJIbHOIO AJITOPUTMA YTSHUSI.

[Ipy mnOATOTOBKE K TPAKTUYECKUM 3aHITHSAM CJEIYyeT 3aKperuTh
MOJIYYCHHBIC TEOPETUUECKUE 3HAHMS 110 TEME U MOTYYUTh MPAKTUIECKHE HABBIKU B
UX TPUMEHEHUH MyTeM PAcCMOTPEHUSI MPUMEPOB PEIICHUs 3a7a4 M0 U3ydyaeMou
TEeMe, PACCMOTPEHHBIX B PEKOMEHJOBAHHBIX YU€OHBIX MOCOOUSIX.

B mpomecce camoctoaTenbsHON pabOThl  OOJIBIIOE 3HAYEHHE HWMEIOT
KOHCYJIbTAllUM C TIperojiaBaresieM, B XOJE€ KOTOPBIX MOKHO PEIIUTh MHOTHE
po0JIeMbl U3y4aeMOro Kypca, YICHUTh CIOXKHbIE BOMPOCHL. [Ipy BOZHUKHOBEHUU
TPYAHOCTEH B H3YyYEHUU KaKUX-IMOO BOIMPOCOB LEIECOO0Pa3HO MOMBITATHCS
YSICHUTb UX, BOCIOJIb30BABUIUCH JPYTUM PEKOMEHIOBAHHBIM YUYEOHBIM MOCOOHEM.
Ecnu u3ydyeHue HEMOHSATOro Marepuajia Mo JIpyroMy ydyeOHOMY MOCOOHIO HE
MPUBEJIO K €ro YCBOEHUIO, TO CJEAyeT OOpaTUThCS 3a KOHCYJbTalUEHd K
PErnoaBaTesto JaHHOW IUCUUTIITUHBI.

MeToauveckue peKOMEHAALMH 10 OAT0OTOBKE K 3a4eTy
3ader - BaXKHBIM 3Tam B y4eOHOM IPOIIECCE, UMEIOIINM IEIbI0 MTPOBEPKY
3HAHWM, BBIBJICHWE YMEHUW NPUMEHSTHh MOJYYCHHBbIE 3HAHUS K PELICHUIO
MpakTUYeCKux 3anad. Kak moaroroBka K 3adeTy, Tak M caM 3adeT - Qopma
aKTUBHM3AllMA ¥ CUCTEMATU3alMKM TIOJYYCHHBIX 3HAHWUH, WX yrayOJneHus W



3akperuieHus. [loaroroBka k 3adetaM Jyisi CTyI€HTOB, OCOOEHHO 3a0YHOU (HOPMBI
oOy4eHHMs, BCET/1a OCIOXKHSIETCS AePUIIUTOM BPEMEHH.

J1J1st MOATOTOBKH K 3a4€Ty HEOOXOAUMO:

1) 03HAaKOMHTBCS C TIEPEYHEM BOIIPOCOB JJIS TOJATOTOBKH K 3a4eTy (a TakkKe ¢
KOHTPOJIbHBIMU BONPOCAaMH JIISI TPOBEACHUS TEKyIIeHd aTTeCTalliu) W IpH
HEOOXOJMMOCTH TMOBTOPUTh MX C HUCIOJIb30BAaHUEM KOHCIEKTa JIEKIUH U / WUIu
PEKOMEHIOBaHHBIX Y4eOHBIX MTOCOOMIA;

2) TIOBTOPHTH PEIICHUE TUITOBBIX 3a/1a4, MpuBeneHHbIX B 11. 1V “OneHounbie
CPEACTB JJIsl MPOBEICHUSI TEKYLIEH M MPOMEXKYTOYHOM aTTecTtanuu’ (TUIIOBBIC
3aJlayd U1 OPOBEIEHHs] TEKyLIeHd aTTecTallid; NpPUMEpPHbIE 3aaHus s
IIPOBEICHUSI POMEKYTOUHOM aTTECTAI[MM), & TAKXKE PELIECHUE 3a]1a4, 3a/1aBaeMbIX
IpPEenoJiaBaresieM il CaMOCTOSITENIBHOIO BBIIOJIHEHHUSI 0 PEKOMEHIOBAHHBIM
y4€OHBIM OCOOUSIM;

3) Ipy BO3HUKHOBEHHH KAaKHX-IMOO BOIPOCOB, TPYIHOCTEH B YSICHECHHH
TEOPETUYECKOr0 MaTepuaja WM MNpoOdjieM C pelleHHeM 3ajgad MpUOETHYTh K
oMoty Bariero npenoxasatens u / Uiy Apyrux CTy/NeHTOB Batel rpynmsl.
Bonpocwt 015 noozomoeku K 3auemy:

1. Tlonstue n-mepHOro BekTopa. JIMHEWHbIE omepanuu Hajx N-MEPHBIMU
BEKTOpaMH.
2. Ilonstue N-MepHOro JMHEHHOrO0 BEKTOPHOIO MpocTpaHcTBa. CKalsipHOE
MPOU3BEJECHNE W JUIMHA N-MEPHBIX BEKTOPOB. YTON MEXIy N-MEpHBIMU
BEKTOPAMHU.
[TonsiTHE €BKIMAOBA MPOCTPAHCTBA.
Pa3noxenue BeKTopa no cucteMe BEKTOPOB.
JIvHeiHas 3aBUCUMOCTD U JINHENHASI HE3aBUCUMOCTh CUCTEMBI BEKTOPOB.
bazucel cuctempl BEKTOPOB. PaHr crcTemMbl BEKTOPOB.
ba3zuc u pasMepHOCTb N-MEPHOTO NPOCTPAHCTBA.
OproroHnanbHble cucTeMbl BeKTOpoB. [lepexon k HOBoMy Oa3ucy.
[Tonsitue matpuisl. Bunmbl matpuil (MaTtpuia-cTpoka, MaTpulla-CTOJIOEI,
KBaJpaTHasi, IMaroHajabHasl, EAMHUYHAS, HYJIEBasl, BEPXHSA TPEYTrOIbHas, HUKHSS
TPEYroJibHas).
10. Omnepanun Hajx MarpunaMud (YMHOKEHHE MATPHUIIBI Ha YHCIIO, CIIOKEHHE
MaTpull, BBIMUTAHUE MATPHII,) U UX CBOKCTBA.
11. Onepauun Haj MarpuuaMu (TPaHCIIOHMPOBAHUE MATPULBI, YMHOXXEHHE
MaTpull, BO3BEJICHUE B CTENIEHb 0OpaIlleHue MAaTPUIIbl) U X CBOWCTBA.
12. TlonsTre onpenenutens KBaapaTHO MaTpuilbl. OO03HAYCHHS.
13. TlonsTHe MUHOpA, ANTeOPANIECKOTO JOMOJIHEHHUS DIIEMEHTa MATPHUIIHL.
14. TTpaBusio pacuera onpeaeauTess 2-ro mopsaKa.
15. TlpaBuiia pacyera omnpenenurtess 3-ro nopsiaka (IpaBUiIO TPEYTrOJbHUKOB,
npasuiio Capproca, IpaBUIIO Pa3I0kKEHHS 110 HJIEMEHTaM CTPOKH HJIM CTOJIOLA).
16. Teopema Jlamnaca (mpaBuio pacueTa OMpeaeTUTeNs TI000T0 OPsIKA n).
17. CaoiicTBa onpeaenuTeneil.
18. TloHsTHE HEBBIPOKIECHHON MATPHUIIHI.
19. Omnpenenenue oOpaTHONM MATPHUIIHI.
20. YcnoBue cymecTBOBaHUSI 0OpaTHOW MaTPUIIBI.

©CoN Ok



21. Pacuer oOpatHOll MaTpuibl MO (GopMysie C MOMOIIBI0 MPUCOECTUHEHHON
MaTpULBI.

22. Pacuet oOpaTHOI MaTpuilbl MeToaoM JKopJiaHa ¢ MOMOIIBIO 3JIEMEHTAPHBIX
npeoOpa3oBaHUM.

23. OrnpeneneHye paHra MaTPHUIIbI.

24. CgoiicTBa paHra MaTpUIIbl.

25. Pacyer paHra Marpuipl NpPUBEICHHUEM €€ K  CTYINEHYaTOMY
(TpameueniagbHOMY) WM TPEYrOJbHOMY BHJAY C MOMOUIIBIO 3JIEMEHTAapHBIX
npeoOpa30BaHUM.

26. DneMeHTapHbIe MPeoOpa30BaHMs MATPHUIIBI (HE U3MEHSIOIINE €€ PaHT).

27. Teopema o paHre u JIMHEHHON HE3aBUCUMOCTH CTPOK (CTOJIOIIOB) MaTPHUIIBI.
28. Marpuunsiii metox pemenust CJIAY (mpu m=n).

29. Meton Kpamepa pemenust CJIAY (mpu m=n).

30. Merton I'aycca pemenus CJIAY.

31. Teopema o cymiectBoBanuu pemienust CJIAY.

32. Meton Xopmana — Taycca pemenuss CJIAY. Ilonsitue 0a3uCHBIX,
CBOOO/IHBIX MIEPEMEHHBIX, OA3UCHBIX PEIICHUN.

33. TlonsATne cucTeMbl M JMHEMHBIX aJreOpanvyeckuxX ypaBHEHHH C n
HEU3BECTHBIMM U €€ PEIICHHUS.

34. CoBMeCTHbIE U HECOBMECTHBIE CUCTEMBI. OTpeiesIeHHbIE U HEOTIPEEIICHHBIE
CUCTEMBI.

35. PaBHOCUIIBHBIE CUCTEMBI.

36. Marpuunas ¢opma 3armucu CJIAY. [ToHsiTHE MATPHUITBI CUCTEMBI.

37. Mertons! pemienus CJIAY.

38. Cuctema n NTWHEHHBIX ypaBHEHHWH C N TMEPEMEHHBIMH W €€ pEIICHHE C
UCIIOJIb30BaHUEM OOpAaTHON MaTpPHULIbI.

39. Pemienue cucteMbl n JTUHEHHBIX YpPaBHEHUN C N MEPEMEHHBIMH METOJIOM
Kpamepa.

40. Pemenue cucteMbl m JUHEHHBIX YpaBHEHUW C N MEPEMEHHBIMHU METOJOM
lNaycca. [lonste pacmMpeHHONW MaTpullbl. OJKBUBAJIEHTHBIE MPeoOpa3oBaHUs
pactmpenHoi matpuilsl. [Ipsimoit u o6patHbiit X0 MeTona ["aycca.

41. Pemenue cucTeMbl m JUHEHHBIX YpaBHEHUN C N MEPEMEHHBIMHU METOJIOM
Kopnana -I"aycca.

42. TeopemMbl O pa3peIIUMOCTH CHUCTEMBl M JUHEWHBIX YpaBHEHHHA C N
nepemeHHbIMU. Teopema Kponekepa - Kanennu.

43. Tlonatne O0a3WCHBIX W CBOOOJHBIX TMEPEMEHHBIX, OOIIEro pEIICHUS W
0a3MCHBIX PEIICHUI CUCTEMbI TMHEHHBIX YPABHEHU.

44. Cucrema JTMHEHHBIX OJHOPOAHBIX YpaBHEHUHN U (yHAaAMEHTaIbHAS CUCTEMA
€€ pEIICHUM.

45. TlonsaTus omepatopa W JUHEHHOro omeparopa. [{efcTBUS Hal JTMHEWHBIMU
orneparopamMu (Cymma JABYX JIMHEMHBIX ONEpPaTOPOB, NPOU3BEACHUE JIMHEWHOTO
oreparopa Ha YUCIO, IPOU3BEAECHHUE JINHEUHBIX OIEPaTOPOB).

46. Paznoxenue BekTopa no 6aszucy. MaTpuiia THHEHHOTO omeparopa.

47. JluneitHas Mmoienb 0OMeHa (MOAEIb MK TyHAPOIHOM TOPTOBIIN).



48. TloHatus cOOCTBEHHOTO BEKTOpa U COOCTBEHHOTO 3HAYEHMsI KBaJpPaTHOM
MaTpPHUIIBL.

49. XapaKTepucTUYeCKOEe YPaBHEHHE MATPUIIbI.

50. CpoiicTBa COOCTBEHHBIX 3HAUEHHUI MaTPUIIbI JIMHEWHOTO ONIEpaTopa.

51. Ilonsarue kBaaparnunon Gpopmbl. KaHoHMUYECKas KBajpaTuyHas Gopma.

52. T1o/0XKUTENBHO W OTPUIATEIBHO OMpEEICHHbIE KBaApaTUYHbIE (DOPMBI.
Kpurepnii CunbBectpa.

MeToanuyeckue peKOMEeHAAlMHU 110 MOAT0TOBKE K IK3aMEeHY

DK3aMeH - BaKHBIM 3Tall B y4eOHOM IpoLecce, UMEIOUIUI LEIbI0 TPOBEPKY
3HAHUM, BBISBJICHUE YMEHUW IPUMEHATH IIOJYYEHHBIC 3HAHUSA K PELICHUIO
npakTHUecKux 3anad. Kak moAaroToBka K 3K3aMeHy, Tak U caM dK3aMeH - (opma
aKTUBHM3allMd M CUCTEMATU3ALMKM TOJYYEHHBIX 3HAHUH, HUX YriayOJneHus H
3akperuieHust. [loaroToBka kK sK3aMeHaM JUIsl CTYIEHTOB, OCOOEHHO 3a04HOM (pOpMBI
oOyueHus1, BCEra OCI0XKHAETCS 1e(pULUTOM BPEMEHHU.

JJ1 TOATOTOBKHU K 3K3aMEHY HEOOXOAMMO:

1) 03HAKOMHTBECSI C MEPEeYHEM BOMPOCOB Ui MOATOTOBKH K JK3aMeHY (a
TaK)X€ C KOHTPOJIbHBIMM BOIPOCAMU ISl IPOBEICHUS TEKYILIEW aTTECTALMK) U TIPH
HEOOXOJMMOCTH MOBTOPUTH HUX C HCIIOJIb30BAHUEM KOHCIIEKTA JIEKIMH U / WiIu
PEKOMEH/I0BaHHBIX YYEOHBIX TOCOOMI];

2) TIOBTOPHUTH PEIICHUE TUTIOBBIX 3a/1a4, MpuBeeHHbBIX B 1. 1V “OneHouHbIe
CPEACTB JJIsl MPOBEICHUSI TEKYIIeH M MPOMEXKYTOYHOM aTTectanuu’’ (THUIIOBHIE
3a4a4d Ui TPOBEIACHUS TEKYyIIEHM aTTeCTallMd; NPUMEPHBbIE 3aJaHusl Ui
IIPOBEICHUSI MPOMEKYTOUHON aTTECTAIMM), & TAKXKE PELICHUE 3a]a4, 3a/1aBaEMbIX
IIPENOAABaTENIeM [UJII CaMOCTOSITEIIBHOIO BBINOJHEHHUS 1O PEKOMEHIOBAaHHBIM
y4€OHBIM TOCOOUSIM;

3) Ipy BO3HUKHOBEHHH KAaKHX-JIMOO BOIPOCOB, TPYIHOCTEH B YSICHCHHH
TEOPETUYECKOr0 MaTepuaja WU MNpoOjeM C pelleHueM 3afad NpUOErHyTh K
nomoiny Bariero npenogaBaTens v / WU APYTUX CTYEHTOB Baiel rpymnimsl.
Bonpocwt 0151 noozomoeku K IK3ameny:

1. TlonsTtue ananuTUyeckoi reomeTpun. CUCTEMbI KOOPAUHAT Ha MJIOCKOCTH:
CUCTEeMa KOOPJMHAT, IPAMOYI0JIbHAs CUCTEMA KOOPIUHAT, KOOPAUHATHI
TOYKH, METOJl KOOPIAMHAT, MOJIAPHAsl CUCTEMA KOOPAUHAT.

2. Ilpunoxenust MeTo1a KOOPAMHAT HA TUIOCKOCTH: PACCTOSIHUE MEXTY TBYMSI
TOYKAMH, JIEJICHUE OTPE3Ka B TAHHOM OTHOLIEHHH, IUIOIIaJAb TPEYTOJIbHUKA.

3. CnocoObl 3aaHusI MPSMOM TUHUH HA TUIOCKOCTH: YPaBHEHHE MPSIMOMA €
YTI0BBIM KO3 (HULIMEHTOM, 001ee ypaBHEHUE MPSIMOMU.

4. CnocoObl 3a1aHus IPSMOM JIMHUM HA IJIOCKOCTH: YPABHEHHE MPSMOH,
IPOXOASALIEN YEPE3 JAHHYIO TOUKY B TAaHHOM HAlpaBJIEHUN; YPABHECHUE
PAMOM, TPOXOISIIEN Yepe3 ABE TOUKH.

5. CnocoObl 3a1aHusI IPSMOM TMHUH HA TJIOCKOCTH: YpaBHEHHE MPSIMOH,
MIPOXOJAILIEH Yepe3 JaHHYIO TOUKY NEPHEHAUKYISIPHO JTAHHOMY BEKTOPY.

6. VYron mexay IByMs NPSMbIMH. Y CJIOBUS MAapaJIJICIIbHOCTH U
IIEPIICHIUKYJIIPHOCTH IBYX IIPSAMBIX. PacCTOSHME OT TOYKH 10 IPSIMOM.

/. JInHHMM BTOPOTO MOPsSAKA HA IUIOCKOCTU: OKPY’KHOCTb, JJIJIUIIC.



10.

11.

12.

13.

14,

15.
16.
17.
18.
19.
20.
21.
22,
23.
24,

25,
26.

27,

28.

29.

30.

JIuHMM BTOPOTO MOPSAKA HA MJIOCKOCTH: TUIiepOoa, mapadona.

OO11ee ypaBHEHUE JIMHUI BTOPOTO MOPSAIKA HA MIIOCKOCTH.

OCHOBHBIE IOHATHS AHATUTUYECKON TEOMETPUH B IPOCTPAHCTBE: YPABHEHUE
OBEPXHOCTH B IIPSIMOYTOJIBHOM CUCTEME KOOPAUHAT, TEKYIINE KOOPINHATHI
TOYKH TIOBEPXHOCTH.

OCHOBHBIE IOHATHS AHATUTUYECKON T€OMETPUU B IPOCTPAHCTBE: YPABHEHUSA
JIMHUY B IIPOCTPAHCTBE, BEKTOPHOE YPaBHEHUE JIMHUU B IIPOCTPAHCTBE,
apaMeTpUYeCcKOe YpaBHEHUE JIMHUH B IPOCTPAHCTBE.

Cnioco0bl 3aJ1aHUs IJIOCKOCTH B MPOCTPAHCTBE: YPABHEHHE IJIOCKOCTH,
MIPOXOJSIIEH Yepe3 JAHHYIO TOUKY NEPIEHIUKYISIPHO TaHHOMY BEKTOPY;
o0111ee ypaBHEHHE TIIOCKOCTH.

VYroa Mexay AByMs IUIOCKOCTAMHM. Y CJIOBUS NApAIIEIbHOCTH U
MEPHEHANKYIIPHOCTH JIBYX IUIOCKOCTEN. PaccTosiHue OT TOUKHU A0
IUIOCKOCTH.

Crioco0sl 3a1aHus IPSAMOM B IPOCTPAHCTBE: KJIACCUUECKUE YPABHEHUS
psIMOi; ypaBHEHHE MIPSIMOM B IPOCTPAHCTBE, IPOXOIALIEH Yepe3 IBE TOUKH;
oO111e ypaBHEHHUS MPSIMOU.

VYroa Mexay npsMbeIMU. Y CIIOBUS NAPAJLIEIBHOCTH U IEPIEHANKYIIAPHOCTH
PSIMBIX.

YTroa Mexay nIpsMOU U INIOCKOCTBIO. Y CIIOBHS NapaJlIeIbBHOCTH U
MEePHEHANKYJIIPHOCTH NPSIMOU U TIIOCKOCTH.

Onpenenenue auHeitHOro nporpammupoBanus (JIIT).

MaremaTtudeckas MOJIeJb 3aJja4u JIMHEHHOTO nporpammupoBanus (3JII1).
[ToHsATHSA ENeBOM PYHKIMU, CUCTEMBI OTPAaHUYEHUH, TOIMTYCTUMOTO PEIIEHUS,
onTuMaibHOro pemenus 3JII1.

[TocTaHoBKa 3a/1a4M ONTUMAJIBHOTO IJIAHUPOBAHUS MPOU3BO/ICTBA
OPOLYKLHH.

[locTaHoBKa 3a/1a4¥ O COCTABICHUH palloHa (3a7a4u O JUETE).

[TocTaHOBKa TpaHCIIOPTHOM 3a/1auu Kak crenuanbHoil 3JII1.

CrannaptHas ¢dopma 3JII1 ¢ 1ByMs nepeMeHHbIMHU.

TeopeMbl 0 MHOKECTBE PELICHUN JIMHEMHOIO HEPABEHCTBA, COBMECTHOM
CUCTEMBI JIMHENHBIX HEPABEHCTB.

[Tonsitue obnactu pomyctumsbix pemenunii 3JII1 mpu n=2.

[IpaBuia nocTpoeHus MHOTOYTOJIbHUKA pelIeHni (00JaCTH TOMYyCTUMBIX
pemenuit) 3JII1 (mpu N=2). Buibl MHOTOYTOJIbHUKA PELLICHUN.
['eomeTpuyeckas UHTEpIPETALMS 3aMKHYTOI'O MHOTOYTOJIbHUKA PEICHUIH,
HEOTPaHMYEHHOW MHOTOYT'OJIbHOM 00JIaCTH pelIEHUH, MyCTOr0 MHOYKECTBA
pemeHwuii (ipu N=2).

[ToHsTHE TUHUK YPOBHS U BEKTOpPA HOpPMaJIH 11esieBoi QyHKIuu (Tipu N=2).
[IpaBuia ux mocTpoeHUsI.

Haxoxnenue ontumanbHoro perenus 3JII1 rpagudeckum Mmetomom ¢
MIOMOII[HEO BEKTOpA HOPMAJTH U JIMHUU YPOBHS 11e1eBoi GyHKIuH (ipu N=2).

['eoMeTpuyeckas HHTEpIPETALMS €IUHCTBEHHOTO ONITUMAJIbHOIO PEIEHUS,
MHO>KECTBA ONITUMAJIHBIX PELIEHUI, OTCYTCTBUS ONTHUMAJIbHBIX PELIEHUIN
npu rpaduyeckoM Metoae pernerus 3JII1.
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Anaroput™ rpauyecKoro MeToAa peIIeHus 3aJa4u JTMHEHHOTO
IPOrPAMMUPOBAHUS.

Kanonunueckas ¢popma 3anucu 3JII1. TIpaBuna nepexosa kK KAHOHUYECKOU
dbopme 3JII1.

[ToHsTHE BBIYKIIOrO MHOXECTBA. Teopema 0 IEPECEUCHUN BBIITYKIIbIX
MHOKECTB.

[ToHsTHE BBIIIYKIIOIO MHOTOTPaHHUKA. TeopeMa O MpeICcTaBICHUN TOUEK
BBIITYKJIOTO MHOTOIPaHHUKA.

TeopeMa 0 BBIITYKJIOCTH MHOKECTBA TONyCTUMbIX pemeHui 3JII1.

OcHoBHas TeopeMa JJMHEHHOTO IPOrPaAMMHUPOBAHHUS (TEOPEMA O COOTHECEHUH
ontuMasibHOTO pemenus 3JII1 u yrinoBbIx TOYEK MHOKECTBA JOITYCTUMBIX
pemennii 3JIIT).

[Tonsitue nommyctumoro 6asucHoro pemenus ([IbP). Teopema o cooTBeTcTBUM
JIBP 1 yrioBbIX TOUEK MHOTOTPAHHUKA PELICHUN.

I'eomeTpuueckuii cmbici cumiuieke-metona pemenus 3J1I1. Cyts anroputma
cuMIuiekc-Meroa pemenus 3JI11.

[TocTpoeHne HaYaIBbHOTO JOMYCTUMOTro 0a3uCHOro perieHus. OnpeneneHue
cocTaBa 0a3uCHBIX U CBOOOJHBIX EPEMEHHBIX.

Anroput™M TabIUYHOTO CUMILIEKC-MeToa. [IpaBuia cocraBieHus
CUMIUJICKCHBIX TaOIHII 7151 HAXOXKAeHUs onTuMaiibHoro perienus 3J1I1 u
pacuera Tekymero /IbP.

O06o0cHOBaHKE MPABUIT HAXOXKACHUS pa3pellaroiero CToiao1a, pa3pemaromein
CTPOKH, pa3peniatoniero JeMEeHTa B CUMILIEKC-TabInIax.

AHanu3 CTPOKM OLICHOK B CUMIUIEKC-Tabinuax. [lpusHaku onTuMaibHOCTH
JIbP, MHOKECTBA ONITUMAJIBHBIX PEMIEHUN U OTCYTCTBHUSI ONITUMAJIbHBIX
pELIEHNUH.

[TonsiTre mapsl IBOMCTBEHHBIX 3a4a4. Buabl map ABOMCTBEHHBIX 3aa4.
[IpaBuia mocTpoeHus: ABOMCTBEHHBIX 33/1a4 JINHENHOTO IPOTPaMMHUPOBAHUS.
MaremMatndyeckue MOJEIId CUMMETPUYHBIX U aCHMMETPUYHBIX JBOWCTBEHHBIX
3aaad4.

DKOHOMHYECKAs HHTEpIpETAIHsl IEPEMEHHBIX IBOMCTBEHHON 3a1aun (pu
MCXO/HOM 3a7jaue ONTUMAaJIbHOTO MJIAHUPOBAHUS POU3BOJICTBA).
DKOHOMUYECKAsi MHTEPIIPETALIMS IBOMCTBEHHOW 3a4a4M (IPU UCXOTHOMN
3a/laye ONTHUMAJIBHOTO IJIAHUPOBAHUS IPOU3BOJICTBA).

IIepBas Teopema IBOMCTBEHHOCTH U €€ IKOHOMUYECKUIN CMBICII.

Bropas Teopema 1BOWICTBEHHOCTH U €€ IKOHOMUYECKUIN CMBICII.
B3anMocCBs3b ONTUMANIBHBIX PELIEHUHN IPSIMOM U TBOMCTBEHHOM 337124 (Ha
OCHOBE T€OPEM JBONCTBEHHOCTH).

CBolicTBa ABOMCTBECHHBIX OIIEHOK M MX DKOHOMHYECKHUU CMBICII.

[TonsiTHE YyCTOWYMBOCTH ONTUMaNIbHOTO perenust 3JII1.

Tpebosanusn K pelimunz-KOHMPOI0



PeUTUHIOBBIM KOHTPOJIb 3HAHMM OCYIIECTBISAETCS B COOTBETCTBUU C
Tlonooicenuem o perimuneogoti cucmeme ooyyenusi 6 18l’V, ymeepoicoeHnvim yueHvim
cosemom T8I’V 29.06.2022 2., npomorxon Nell.

Pacnpenenenne OammoB B 1 cemecTtpe Mo BuAaM pabOThl B pamMKax

PEUTUHTOBOU CUCTEMBI:

Bun otuetHoCTH bamner

Pabora B cemecTtpe, B TOM 4HCIIE: 100
TEKYIIUA KOHTPOJIb 60
PEUTHUHTOBBIN KOHTPOJIb 40
3auer [To daxty
Uroro: 100

Pacnpenenenne OamnoB BO 2 cemecTpe MO BHJIaM padOThl B paMKax

PEUTUHTOBOU CUCTEMBI:

Bun otuetHOCTH banner

PaboTa B cemecTpe, B TOM YHCIIE: 60
TEKYILIU KOHTPOJIb 40
PEUTHUHTOBBIN KOHTPOJIb 20
DK3aMeH 40
Uroro: 100

VIl. MaTepnainbHO-TEXHHYECKOE O0ecrieueHue

MarepuanbHo-TexHUUecKasi 0a3a HeoOXoaumass M TOpUMeHseMas JJis
OCYILIECTBICHUSI 00pa30BaTENIbHOIO MpoIecca U MPOTrpaMMHOE OOecreyeHue o
JUCLMIUIMHE BKIIOYAeT (B COOTBETCTBUM C MACIIOPTOM ayIUTOPUN):

— CHelUaIbHbIE NIOMEILECHHUS (ayauropun), YKOMIUIEKTOBAHHBIE
CHELIMATU3UPOBAHHON MeOeNlbl0 U TEXHMYECKUMHU CpeACTBaMH OOyuYeHus,
CILy>KalllUMH J1JIs1 TPEeICTaBICHUs y4eOHOM nH(OpMaIui B ayIUTOPHH;

— MyJbTUMEIUHOE 000pyAoBaHUE (HOYTOYK, SKpaH U MPOEKTOP);

— [IK ngns paGoThl CTYIAEHTOB B KOMIIBIOTEPHOM KJIacCe€ C BBIXOJAOM B
HNuTepher.

—  YuebnHas ayautopus Ne 305 Kommexkt  yueOHOlt  mebenu, MepeHOCHOM
— 170021, Teepckas o6macth, T. | HOYTOYK, 10CKa ayJUTOPHAs
TBeps, yn. 2-1 ['puboenona, 1. 22

VYueOnas aynutopust Ne 306, 307 Kommexkt  yueOHOlt  mebenu, MepeHOCHOM
170021, TBepckast o6nacts, . TBepb, yi. | HOYTOYK, [IEPEHOCHOU MYJIbTUMEAUNHBINA
2-s 'puboenosa, . 22 npoexTop, Jlocka kimaccHast OoJbIas
VYuebnas ayauropus Ne 308, Kommiiekt  y4yeOHON  meOenu,  MepeHOCHOM
170021, TBepckast obnactp, T. TBEpH, yiI. | KOMIOBIOTED, JOCKA KIaccHast OOJbIIas
2-s 'puboenosa, 1. 22




VYuebnas ayautopus Ne 314
170021, TBepckas obmactp, T. TBepb, yiI.
2-s 'puboenosa, 1. 22

Kommniekr  y4yeOHOW  meOenu,  MEpeHOCHOM
HOYTOYK, MEPEHOCHOU MYJIbTUMEAUHHBIN
poekTop, Jlocka KilaccHas majas

VYuebnas ayauropust Ne 317
170021, TBepckas obsnacts, r. TBepb, yiI.
2-s I'puboenona, 1. 22

Kommiekr  ydeOHONT  MeOenw, TEpPEeHOCHOU
HOYTOYK, TOCKa KJIacCHast OOJIbIIIast

VYyeOnas aynutopus Ne 221
170100, TBepckas obnactp, . TBepsb, mep.
Crynenueckuid, 1. 12

Kommiiekt  y4yeOHOW  meOenu,  MEpeHOCHOM
HOYTOYK, MynsTuMeuiiHbIi mpoektop BenQ MP
776 Cc TOTOJIOYHBIM KPEIUIEHUEM M 3KPAHOM,
WuTepakTuBHAs T0CKA 110 MPUHIUITY PE3UCTUBHON
texnosoruu Smart Board 680

VYuebnas ayauropust Ne 228
170100, TBepckast obsacts, r. TBeps, mep.
Crynenueckuid, 1. 12

Kommiekr  ydeOHOMT  MeOenw, TEepPeHOCHOMU
HOYTOYK,

Mynstumenuiiabii  ipoexktop Benq MXT711 ¢
MOTOJIOYHBIM KPETUICHUEM U 3KPaHOM

DkpaH HacteHHbIH ScreenMedia 153*%203 (M082-
08144)

Kadenpa sxonomuuaeckoii reopun Ne 101a
170021, TBepckas obnacte, r. TBepb, yiI.
2-s I'puboenona, 1. 22

Crousbl, CTynpsi, CTAaMOHAPHBIE KOMIIBIOTEPSI,
IIPUHTED.

VIll. Cenenusi 06 00HOBJIEHHHU Padoyeii MporpaMMbl THCHUTLIAHBI

Nerr.o. OOGHOBIIEHHBIN pa3nen
pabouel mporpaMmbl
MUCLHUILINHBI

Ormmcanne PexBu3nThnI

BHECEHHBIX JIOKYMEHTA,

W3MEHEHUI YTBEPUBIIIETO
A3MEHEHHUS




