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I. AuHoTanus.

1. lean 1 3apaum JMCUMILIAHBI.

L[GJ'II)I-O OCBOCHUM NUCHUIIIMHBI ABJLICTCS:

U3ydeHHe CIIOCOO0B MOCTPOCHUSI MAaTEMaTHUECKIX MOJICJICH, OMHMCHIBAOIIINX
JTUHAMHYECKHE YIPABISIEMbIC CHCTEMBI, UMEIOIINE OOIUPHBIE MPUIIOKECHHUS B
TEXHHUKE, JKOHOMHUKE, IKOJIOTHH U APYTUX cepax; paccMarpuBacMbie MOJCITH
dbopManmu3yroTCsl Kak KOHCUHOMEPHBIE 3a]]a91 HETMHEHHOTO
IPOrpaMMHUPOBaHUs, TUCKPETHBIC 33/Iaul ONITUMAJIHFHOTO YIIPABICHUS U KaK
HENPEPBIBHBIE 33a9H ONTHUMAJILHOTO YIIPABJICHHS, ONMCHIBAEMbIC CHCTEMaMHU
OOBIKHOBEHHBIX TU(GEpPeHIINATBHBIX YPaBHEHUH, CHCTEMaMH
muddepeHnnanbHbIX YpaBHEHUHN C OTKIIOHSIOIUMCS apTYMEHTOM, CHCTEMaMH
UHTErpo-auddepeHITNATBHBIX YPABHCHUHA U .

2. Mecro aucuuiuinibl B crpykrype OOIL.

JucuunianHa OTHOCHTCS K OJOKY JHCLUMIUIMH, (POPMHUPYEMOMY YYACTHHKAMU

00pa30BaTeNIbHBIX OTHOIIICHUH.

JlucuurinHa MCMoONb3yeT CBEJICHUS U3 TAaKUX KypCOB, Kak «MareMarndecKui

aHanu3y», «Maremarnyeckuii anammszy, «MHbopmartuka u

MIPOrPaMMUPOBAHUE),

((OHepaI_II/IOHHBIG CHUCTEMBI ¥ 000I0UKID».

3. O0neM ANCHUILIHHBI:

2 3a4eTHBIX CANHMUIIBI, 72 AKaJICMHNYCCKHX 4Yaca, B TOM YHCJIC

KOHTaKTHas1 padora: jexuuu 12 4yacoB, mpakTUyeckue 3aHsatus 12 4acos, B T.U.
MPAKTUYECKas MOJITOTOBKA — 2 Yaca; cCaMOCTOATeIbHasi padora: 48 Jacos.

4. TIlepeuyenn

IJIAHUPYEMbIX

pe3yibTaToB  O00y4eHUs1 MO0 JMCUMIVIMHE,

COOTHECEHHBIX ¢ IUIAHMPYEeMbIMHU Pe3yJbTATAMH OCBOEHHUsSI 00pa3oBaTeIbLHOM

IPOrpaMMbI

ILitannpyemble pe3yIbTaThbl
0CBOEHMSs 00pa30BaTeILHOI

IInanupyemble pe3yabTaTbl 00y4eHHs 110

AMCHUILINHE
nporpamMmsl ((popMupyemble
KOMIIETEHIIUN)
IIK-1 Cnocoben ucnonb3oBarsd | [IK-1.1 ~ ®opmynupyer mpobiemMbl U OHpeAesser
0a3oBble  3HAHUS B 00jacTu | HalpaBJIEHWE HUX PEIIEHUs Ha OCHOBE 0a30BBIX 3HAHUMU
MaTeMaTU4YEeCKUX U €CTECTBEHHBIX | MATEMAaTUKH, €CTECTBEHHBIX HayK, IPOrPaMMUPOBAHUS U
HayK, IIPOrpaMMHUPOBAHUS U | ”HQOPMAIIMOHHBIX TEXHOJIOTUN

MH(GOPMALIMOHHBIX TEXHOIOTUI

[IK-1.3 Tlpumenser MeToasl W MpHEMBl M3 00JacTu
MaTeMaTuky, (U3UKK U HMHQOPMATHKU Uil pElIeHUs
3aja4 npo(ecCUOHAIbHOM e TeTbHOCTH

[IK-2 CnocobeH mpoBOAUTH MO
Hay4YHBIM PYKOBOJICTBOM
HCCJIeIOBaHNE HA OCHOBE
CYILIECTBYIOIINX METOOB B
KOHKPETHOM o0yactu
npodeccruoHanbHOM
JIeSITETLHOCTH

[IK-2.1 TIIpoBomMT WCCIEAOBAHMUS TIOJT HAYYHBIM
PYKOBOJICTBOM, MIpUBIICKast MaTeMaTHKy u
UH(POPMAITUOHHBIC TEXHOJIOTHH

[1K-2.2 PaGoTaer ¢ Hay4yHOH JUTEpaTypoOil U JpyruMu
WCTOYHUKAMH HAYYHO-TEXHUYECKON MH(OpMaIuu

I1K-3 CnocobeH npoBOAHTH

[IK-3.1 Hcnosp3yer nporpaMMHbIE MPOIYKTHI JJIs




aHaJIn3 JJaHHBIX, obOecrieurBaTh

paboTy KOMIBIOTEPHBIX CETEH U MH(OPMAIIMOHHBIX CUCTEM

MH(POPMALIMOHHBIX CUCTEM

porpaMMHbIE
COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTHIA

KOMIIJICKCHI

C

dHaJIn3a JaHHBIX, TCCTHUPOBAHUA W OTIAAKH pa6OTI>I

[1K-3.2 Pa3pabarbiBaeT NporpamMMHbIE NPOAYKTHI U
UCIIOJIb30BaHUEM

5. @opma NpPOMeEKYTOYHOM aTTeCTALMHU: 3a4ET.

6. S3bIK npenoxaBaHus PyCCKUN.

I1. Copeprxkanue TUCHUILUIMHBI, CTPYKTYPHPOBAHHOE 110 TeMaM (pasaejiaM) ¢
yKa3aHHeM OTBEJE€HHOI0 HA HUX KOJINYeCTBA aKaJleMUYeCKUX YacoB U BUI0B

Y4eOHBIX 3aHATHI.

1. Jlsist cTyneHTOB 04HOM (pOPMBI 00ydeHUst

YyeOHas mporpaMMa — HAMMEHOBAHUE
pa3ziesioB U TEM.

Bcer
0
(dac)

KonraktHas pabora

(dac).

Jlexuu
H.

IIpakTuue
CKue
3aHATHSL.

B T.4.
MPAKTUYICCK
ast
IIOATOTOBKA

Camocros
TeIbHas
pabota
(gac).

CriocoObI MOIETTUPOBAHUS
IUHAMHYECKHX CHUCTEM. THUIBI MOJENe.
1 | O rpanumax mpUMEHUMOCTH MOZIEIICH.
[Ipumeps! 1eTepMUHUPOBAHHBIX U
CTOXACTUYECKHUX CHCTEM.

Maremarndeckrue MOJIEIN B TEOPUH
2 | aBTOMAaTH4YeCcKOro peryjmpoBaHus 1
YIPaBJICHMUS.

MogenupoBaHue U aHaIU3
nHpopManmoHHbIX cucteM. UHdopmanus
3 | u ympaBieH#e Kak 00bEKThI
nccnenoBanus. MonenupoBanue
CJIO’KHBIX CUCTEM.

10

Maremarrdecknue MOJICITH SIHUICMHIH 1
4 | BupyCHBIX aTak. 3amaJa ¢
He(pUKCHPOBaHHBIM BPEMEHEM IMPOIIeCcCa.

5 MaremaTtnueckue MOJIETU B SKOHOMUKE
(HempepbIBHAs M JUCKpETHAsl 3a]1a4H).

Maremarnueckie MOJIeTM HEHPOHHBIX
6 | cereit. OOyveHne HEUPOHHBIX CETEH.
HelipokoMIIbIOTEPBI.

Anroput™ 00paTHOTO pacrpoCTpaHEHUs
7 | omrrOku. MeTo/bl ONTUMH3AIIUH BECOBBIX
K09((UIIMEHTOB HEHPOHHBIX CETEH.

] ABTOMaTH3UPOBAHHBIE CUCTEMBI
yIIpaBJICHUSL.

HeiipocereBble Moaenu 1151 CUCTEM

9 MH(POPMALIMOHHOW 6€30MaCHOCTH.
Camoopranu3yommecs
MH(OPMALIMOHHBIE CUCTEMBI YIIPABICHHSL.




10

MopenupoBaHue MpoLECCOB,
OITMCHIBAEMBIX CHCTEMaMHU

Qg depeHInaIbHbIX YPaBHEHUH C
OTKJIOHSIOLITMCS apT'yMEHTOM.

11

Heliponnas cetp, onucsiBaemast

CHUraajia B HeﬁpOHHBIX CCTsX.
KoruutupHbie HCCICA0BaHMA,

CHCTEMOM MHTErpo-1uphepeHInaTbHBIX
ypaBHeHHH. YueT 3¢ deKTa 3ana3pBaHus 6

HelpoynpaBiieHHe, OnonH(GOpPMaTHKA.

NTOI'O

72

12

12 2 48

III. O6pa3oBaTesibHbIE TEXHOJIOTHH

YyeOHast mporpamma —
HaVMEHOBAaHUE Pa3/ICiIOB U TEM (8
cmpoeom coomgemcmesuu ¢ pazoeiom 11

PII])

Bun 3anarus

O6p330BaTCJIbHBIe TCXHOJIOTUH

Crioco6b! MOZIENTUPOBAHUS Jlexnms, TpaguuuonHas Jekuus,
IUHAMHYECKUX CUCTEM. THIIEI MMPAKTUICCKOC KOMIIBIOTEpHAsI BU3yalIn3anus,
mozeneit. O rpaHunax SaHATHC TPYIIIOBOE PEIICHNE TBOPYECKHIX
IIpUMEHUMOCTU Mozenen. IIpumepst 3a1a4.
JEeTEpPMUHUPOBAHHBIX U
CTOXACTUYECKUX CUCTEM.
Maremarrueckue MOIEIU B TEOPUU Jlexuwsi, TpanuimoHHast JIEKUHs, JICKIHS-
ABTOMATUYCCKOI'O pCryJIMpoOBaHUuA U HNPaKTUICCKOC BU3yaln3anus, IpynmnoBoe
YHIPaBJICHHA. SaTHE peleHre TBOPUYECKUX 3a1ay.
MonenpoBaHue U aHaIU3 Jlexuus, TpanuimoHHast JIEKIHUs, JICKIHS-
MH()OPMAIIMOHHBIX CHCTEM. TIPAKTHIECKOC BU3YyaJIM3aIusl, KOMIIBIOTEpHAs
ndopmarus 1 yrnpaBIeHHe Kak e BU3YyaJIN3alys, IPYIIIOBOE PELICHUE
00BEKTHI UCCIIEIOBAHHUS. TBOPYCCKHMX 3a7a4.
MonennpoBaHue CIOKHBIX CUCTEM.
Maremarnueckue Moeau anuaemMun | Jlekuws, TpanuimonHas JIeKIus,
U BUPYCHBIX aTak. 3ajiada ¢ HPAKTHICCKOE KOMITBIOTEpHAS peasin3alius,
HE()UKCHPOBAHHBIM BPEMEHEM Jatie TPYIIIOBOE PELIEHHE TBOPUYECKUX
mpotrecca. 3a1au.
MareMaTnueckue MOACIIU B Jlexnws, TpanuimonHas JeKuus,
HKOHOMHUKE (HEMpephIBHAS U HPaKTUICCKOE KOMIIBIOTE€PHOE PEIICHNE
JUCKpETHas 3aJ1aun). SaHiITHe muddepeHINaTbHBIX YpaBHEHUH,
pellIeHre TBOPUYECKUX 3a0a4.
Maremarnueckrue MoIenu Jlexums, TpaguuuoHHas NeKIus, JEKINs-
HelpoHHBIX ceTell. O0yueHue HPAKTHIECKOE BU3YyaJTU3aIUsl, KOMIIBIOTEPHOC
HEHWPOHHBIX CETEH. 3aHATHE peuienue, rpynnoBoe peneHue
HelipokoMIIBIOTEPBL. TBOPYECKHUX 3a4a4.
AAroput™m 00paTHOTO Jlexnms, TpaauunoHHas NeKuus, JEKIHs-
pacripocTpaHeHus OMOKU. MeTonpl | PAKTUYECKOE BU3YyaJTU3aINsl, KOMIIBIOTEPHOC
3aHATUC

OTITUMH3AIIMU BECOBBIX
K09()(UIIMEHTOB HEHPOHHBIX CETEH.

peleHue, TPYIIOBOE PEIICHUE
TBOPUYECKHUX 3aJ1ay.




MonenupoBaHue MpoIECCOB, Jlexuusl, TpaguuuoHHas NeKUus, JEKINs-
OITMCBIBAEMBIX CUCTECMaMH IPAKTHIECKOE BU3YyaJTHU3aINsI, KOMIIBIOTEPHOC
muddepeHnanIbHBIX YpaBHEHUH C 3aHATHC MOJICTTUPOBAHHKE, TPYIIIIOBOE PEIICHUE
OTKJIOHSIFOLIIUMCSI apTYMEHTOM. TBOPYECKHUX 3a/a4.

Heitponnas cerb, onuceiBacMast Jlexnus, TpaauunoHHas JeKUus, JTEKIUs-
CHUCTEMOU MHTErpo- HPaKTUICCKOC BU3yaJIM3alysi, KOMIIBIOTEPHOE
muddepeHnnanbHbIX ypaBHEHUH. 3aHsATHC pemenneuGepeHaITbHbIX
VYuer addekra 3anazapBaHus YpaBHEHUH, TPYNIIOBOE pELICHUE
CUTHaJIa B HEMPOHHBIX CETAX. TBOPYECKHUX 3a/a4.
KoruutusHsble uccienoBanus,

Helipoynpasienne, OMOMH(POPMATHKA.

IV. OneHounbie MaTepuaJbl 1 MPOBeJIeHUs TeKyIleil U MPOMeKYTOUYHOM
arrecTaluu

1. TunoBbie KOHTPOJBHBIC 3a/ITaHUHA

Tema 1. Jlunetinvle mamemamuieckue MoOeIU 8 meopuu A8MoOMAmMUYecKo20
pecynuposanus. Heobxooumwie ycnosus onmumanvnocmu. 3adaua
ovicmpoodeticmsusi. Teopema o nepexitoueHusx 8 IUHeUHOU YNPaesisieMou cucmeme.
llonusmue ynpagnsiemocmu cucmembi.
Tunosoe 3aaHue.

Ne 1. 1an 0OBEKT, IBM>KEHHE KOTOPOTO ONUCKIBAETCS AU hepeHIuaIbHbIM

ypaBHEHHEM BTOPOTO MOPSAKA C MOCTOSTHHBIMU KO3 Puiimenramu
¥=—bx—-tx+u

2

IJI€ X — OTKIIOHCHHUE OT IOJIOKEHHS PAaBHOBECHS, * — cKOpoCTh 00BEKTA, -KX —
ynpyras cuina, K — kodpduument, k>=0, b~ — cuna tpenus, b>= 0, u — BHEIIHsA
cuia. )

O0603Ha4MB yepe3 X; = X OTKJIIOHCHHE OT IOJIOKEHHUS pAaBHOBECHS, X2 = * -
CKOPOCTh, MBI CMOXKEM 3aMKcarh 3TOT 3aKOH JIBIKEHUS B BUJIE CIEAYIOIIEH
cUCTeMBI U PepeHInanbHbIX YPaBHEHUN:

. =
4=y
5;2--56; -
=Wl
B HavabHBI MOMEHT BPEMEHHU M3BECTHO OTKJIOHCHHE OT IOJIOKCHUS
paBHoBecHs x1(0) = a; u ckopocTh x2(0)=b1.
TpeOyeTcst HaliTH yrpaBieHUE e MHHHMU3HPYIOIEE BpeMs ~ [epeBoja
cuctembl B koHeuHoe coctostHue x1(T)=0, x2(T)=0.
No 2. 3anucars KpaeBylo 3a7ady MpUHIMIIA MaKCcUMyMa J1st 3a1adu Ne 1 u
pENmTh ee.
Ne 3. B 3amagye Ne 1 HaliTH 4KCIIO EPEKITFOUEHNUN YITPABIICHHUS.
Bynem pemate 3a1aqy o ckopeiiiiem nonagaHuyd 00beKTa U3 3aJJaHHON TOUKH
B Ha4YaJI0 KOOPJIMHAT. 3ajaua UMEET CJICTYIOIIUMA BU/I;:
T—inf



h=h
xy==h,~bx, +4

rae | u | <1,
x1(0)=a1 , x2(0)=b1 x1(T)=0, x2(T)=0.
Jlns pertieHus 3aa4u ObICTPOACHCTBHS TPUMEHUM MPHHIIAIT MAKCHMYyMa.
BanuireM ¢yHkiuio [ToHTpsruna:
H (p, x , u) = p1(t) x2 + p2 (t) (-kx1 b x2 +u).
ComnpsikeHHast CHCTEMa UMEET B/

e =2 iepy

OnTuMaIbEHOE YIIPaBIeHUE ONPENEIAeTCS U3 YCIOBUS MAKCUMyMa (DyHKIIUH
= avg ok I (P, X, 440,
[TonTpsruHa: k=

L pipl
iz, pltkd
1], py0

Takum oOpazom,

3anuieM KpaeBylo 3a/1a4y IPUHITUIIA MAaKCUMyMa.:

£1=x,

4

%

Ii gﬁhlabxﬁﬁ ]

x1(0) = a1, x2(0)=b1, x1(T)=0, x2(T)=0,
ﬁ;&)-—%-m,

ﬁzﬁ)—%=~p1+fmg.

IJI€ ONTUMAJIbHOE YIPABJIECHHUE ONPENCIISIETCS U3 CUCTEMBI YCIIOBUI

1 0
v=t=l,  pylf)eld
HHv]'] 1 pﬁ(r)go‘




Tema 2: [Ipunyun maxcumyma 0711 3a0ay ONMUMAILHO20 YAPABILEHUs C (ha308bIMU
ocpanuyeHusmMu. Yuem HeghuKCupoB8aHHo2o pemeHu npoyecca.
Tunosoe 3aanue.

Ne 1. ITocTpouTts KpaeByto 3aady IPUHIMIIA MAKCUMYMa ISl CIAEAYIOIIEH
3a/1a44 ONTUMAJIbHOTO yIIPaBICHUS

1, B0, )<0,
3y B, )2 0,

[Ipu ananuse peureHus TpeOyeTCsl UCCIEI0BaTh KOJIMYECTBO MEPEKITIOUEHU I
ONTUMAJILHOTO yMPaBJIEHUs, TOCTPOUTH KPAEBYIO 3a/lauy MPUHIUIIA MAKCUMyMa,

(b(}rHKuI/I}o JIsmyHOBa, M300pa3uTh TPACKTOPHIO HA Pa30BOIl MIIOCKOCTH, MOJIarast

IJ- *y =12 e,
. IpIlS - 3aJaHHBIC 3HAYCHHUA OTKJIOHCHUA UJIN CKOpOCTI/I.

Tema 3. IIpubnudicernnvie Memoovl NOCMPOEHUs peuleHUsl 8 3a0a4ax ¢
Hepurkcuposannvim 8pemernem npoyecca. Tounocms Memooos u ux 3a8UCUMOCHb
om napamempos.
TunoBoe 3ajlaHuE.
No 1. ITocTpouTh YHUCIEHHOE PENICHUE CIEAYIONIEH 3a/]a4i ONTUMAIbHOIO

YIIPaBJICHUA U POAHATIU3UPOBATH 3aBUCUMOCTD PELICHUS OT TapaMETPOB 3aJauH.

J(u)=T - iof,

t=Afx+bfu

x(0)=a, x(T)=0, |u'|x1, i=12,

p_ [L Sitx)<o0,

2, Slt,x)>0,

* 14 _ 2w 2 o gz,
rne B> A =12 _ yarpuisl pasMepHOCTH , @ - iBymepHsIit Bextop, T4 -

3aJ]aHHAas TOBEPXHOCTH NEPEKIIoUEHNs. TpebyeTcs UCCIen0BaTh ONTHMAIBLHOE
r e
pellieHne 3a1auk B 3aBUCUMOCTH OT COOCTBEHHBIX BEKTOpOB Marpuiy “ » £=12

BI:I6I/Ipa$I B KQYCCTBC ITIOBCPXHOCTH IICPCKIIIOYCHUA CIICAYIOIIUC ClIydaun:
o+ =0 6x=+M,=U I+ i W =0
) , B)

a) :

Tema 4. Mamemamuueckue mooenu 8 3KoHoMuUKe (HenpepvléHas U OUCKDEMHAs
3a0aqi).
TumoBoe 3aganue.




Ne [. Tloctpouthb KpaeBylo 3a7ady IPHUHIIKIIA MAaKCUMyMa JJIsi MOJENu 00
ONTUMAJIbHON TIOJIMTUKH B 00JIACTH PEKIIAMHOM JesTeNibHOCTU. TpedyeTcs
BbIPa0OTaTh ONTUMAJILHYIO TIOJIMTUKY B 00JIaCTH PEKIIAMHOMN JESTEIBHOCTH,
KOTOpasi CTUMYJIUPYET 00bEM MPOJIaXk TAHHOTO MPOAYKTA 32 HEKOTOPBIN MEpHUO/
BPEMEHU MIPH CIIEAYIOMIMX YCIOBUSIX: CKOPOCTh U3MEHEHUSI 00bemMa MpoIaK
YMEHBIIAETCS POMOPIIMOHAIEHO 00bEMY MPOJAXK U YBETUUNBACTCS
MPOTMOPIIMOHAIEHO YPOBHIO PEKJIAMHOM JESITEIbHOCTH B TOM YaCTU PHIHKA,
KOTOpast THM HPOJYKTOM HE HACBIMICHA. 3a/[a4a HMECT BHJL

I e e T =
T

e lE TR —— —— e o e i amac jiirj_ —_ %7I -
e W e W — ="
L= T e A -
e <8 o6 L ule) ;
IS OO0BCM IIPOJa’X B CIMHUIY BPCMCHU, YPOBCHb PCKIIAMHOU
ey o T . 5. 5, .,
ACATCIBbHOCTH, M — eMKOCTb PBIHKA, - 3a1aHHBIC ITOJIOKUTCIIBHBIC

fauT o o
IMapaMCTpPHhI, - HaYaJIbHbIKM 1 KOHCUYHBIM MOMCHTBI BpCMCHHU COOTBCTCTBCHHO,
E=] (V)
a . ITOKa3aTCJIb CKOPOCTH IIPOAAXK, - 3(1)(1)€KTI/IBHOCTI> PCKIaMHOHU

g . o
JEATEIIBHOCTH; - HavaJbHBIA 00bEeM MpOoaaK; A — MAaKCHUMAJIbHBIM YPOBEHD
PEKIIAMHOW NEATEIBHOCTH.

Tema 5. Mamemamuuyeckue modenu HelpoHusix cemeti. OOyueHue HelpoHHbIX
cemeil. Hetipoxomnwviomephei.
B nanHOM pasnene BBOAATCS OCHOBHBIE ITOHSTUS HCKYCCTBEHHOW HEMPOHHOU CETH.
JlaeTcs aHanu3 MaTeMaTH4YECKUX MOJIEJIE HEUPOHHBIX CETEN PA3IMYHON
CTPYKTYyphbl. Pemiarorcs 3a1aun MOIeIMPOBAHUS U O0yUEHUsI HEHPOHHBIX CETEM.
Tunosoe 3aaHue.

No 1. Mogenb B3auMOAEHCTBUSA HEHPOHOB OIMUCHIBACTCS] CUCTEMOM
muddepeHInanbHbIX YPABHEHUM:

(6= —AlL+ Rexpl- =7 )b )+

g En ey ) x) o 2 <,

%(E)=0, ccm %xi =1,

%(0)=a;, i=Lnr,
| ‘WE(E)IEEIF, z',.j=1-,n, ILB. t € [ﬂ,T],

¢ f=1lnm g & AL, o, B
rae ¥&h =LA o anmpe HeTpepbIBHbIE (yHKIMH, ? | | * e A
- 3aJJaHHBIE MTOJIOXKUTEIBHBIE TapaMeTphl. BecoBbie Koa(b(bHuHeHTbl [ )
njdn OIIpeeIAIONINE BIMIHUE 7 -T0 HelpoHa Ha | -1, BEIOUpAIOTCS U3 yCJ’IOBI/IH

MUHUMYMa (yHKIIMOHaIa o) , B KOTOPOM TOJBIHTETpasibHask (DYHKIIUS
BBIOMpAETCS B 3aBUCUMOCTH OT MPOrpaMMbl 00yUyeHus. ITa QPyHKIHMS,
XapaKTepU3yeT OOILYI0 SHEPTUIO0 HEMPOHHON CETH M KOPPEIIALIUIO € 3aJaHHBIM
COCTOSIHUEM CI/ICTGMBI‘

1n)=1| 3 o)+ E f}n

s-u-l

"‘EMs 4)2"'2'3‘11: (7).



[TocTpouTk KpaeByro 3a1a4y TPUHIMIIA MAKCUMYMa ISl JAHHOW MOJIEIIH
HEUPOHHOU CETH.
No2. 3anucars TUCKPETHYIO ANMPOKCUMALMIO U AJITOPUTM HaXOXKICHUS
NPUOTMKEHHOTO perieHust s 3anaan No 1.

Tema 6. [Ipunyun maxcumyma. Yemotiuusocms onmumanvHuix pewieHuti. Memoosi
Jlanynosa A.

B atom paznene u3yyarorcst HEOOXOAUMBIE YCIOBHS ONITUMAILHOCTH IS
3a/1a4 ONTUMAJIBHOTO YIPABJICHUS B BUAE NpUHIMIIA MakcuMyMa [loHTpsAruHa.
3aremM paccMaTpUBAETCS YCTOMYMBOCTh ONITUMAIBHOTO pemieHus. st aToro
MOKHO MCIOJIb30BaTh yueOHbIe mocoOus [2, 6] U3 cIMCKa OCHOBHOM JIUTEpaTyphl.
TurnoBble 3a1aHUSL.

Nel. B cnepyromeii 3a1aue, MOACIUPYIOLIMN MPOLIECC MOTAICHUS MU IEMUAN
B HEOJTHOPOAHOM COOOIIIECTBE, BBHITUCATH HEOOXOUMBIC YCIIOBHS ONITUMAJIBHOCTH,
HAWTH ONTUMAJIBHOE YIIPABICHUE, 3aNIMCaTh KPACBYIO 3a7a4y MPUHIINIA
Makcumyma lloHTpsruHa.

Ja)= T(xi‘] @) + 1 @)dt + x,(T) —»inf
1]

b

% @) =5 €)= 22 () ~u®On @)

s (Y = 2 (e (80
£ 0) = A, $=12
O =iy =1 ’
) . . Ry = Ax ()
No2. UccnenoBars Ha yCTOMYMBOCTD JTMHEHHYIO CHCTEMY , €CIIH:
1 2 0 2 —2 1
A=|o 1 1 A=l 0o -1 4
1 3 1 1 0 -—10
a) ; 0)

Tema 7. Yucnenmvie memoovbi noCmpoeHUus ONMUMANbHO2O peuleHus (Memoo
npoeKyuU 2paoueHma, Memoovl BHEUHUX U GHYMPEHHUX UWMPAPHLIX DYHKYULL
umepayuoHHbvle Memoosvl) 8 3a0auax ONMUMU3AYUU BECOBLIX KOIDDUYUEeHM OB
HEeUpPOHHbIX cemell.
TunoBoe 3aanue.

Ne 1. ITocTpouTts anroputm MJid pelieHns 3aJa4l ONITUMAIbHOTO
YIPaBIICHUS, UCIIONB3YsT METOJT TPOCKITUHU TPaTUCHTA.

Aneopumm nocmpoeHnust npubIUNCEHHO20 ONMUMATbHO20 PeuleHus: (Memoo
npoexkyuu epaouenma)

y XTI s s
1. 3a/1a11M TIPON3BONBHEI HAGOp BekTopo &1 > I=0g-1

31€Ch HHJICKC B CKOOKax O3HA4YaeT HOMEP UTCpaly, B JaHHOM CJIy4ac — HYHGBOﬁ.
1] }]
2. Vicnonb3ys HavanbHble 3Hadenns &) u Habop @)® , BBIYACIIUM
LA S o xd
, B pe3ynbrare moaydynM HaOOp BEKTOPOB * ===+*" |
- G i 06 H©
COOTBGTCTBYIOH_II/II/I . I(OTOpBII/I O00O3HaAYuUM .
Fa }] o
3. Beruncnum 3HaueHue QyHKUUU ~ , UCTIONIB3Ys CO M , U
x o
0003HauuM 51y Benuuuny ~ ©). 3nech BepXHHUil MHAEKC B CKOOKAaX COOTBETCTBYET
HOMEpPY UTEpALHH.



T+, 1)
4. OnpenenuM conpsikeHHbIe BekTopa P )° 10 peKyppeHTHBIM

. =
q)OpMyJIaM. Brruucnenue nJICT HAYMHAaA C HHICKCa U KOHYasA NHACKCOM 1.

I R
5. Haiinem ynpasnenne 4, $=0g—1  cOOTBETCTBYIOIICE MIEPBOIL

(u' )ﬂ)
uTepaluu , I0 (hopMyIie (METo TPAAMECHTHOTO CITyCKa)
1D _ ot oo 2L
+
) =) - [—;J
&'t
a™? =0 L.z, )

rae — BEJIMYMHA I1ara TPaJNCHTHOTO CITyCKa, - byHKIIHSA
Jlarpanka it JaHHOU 3aJa4H.

J1J1st HOBBIX 3HAUCHUN YIIPABIICHHSI IIPOBEPSIEM YCIOBHUS BBHITTOJTHCHHSI
OTpaHUYCHHM Ha ynpaBiieHue. Eciu ycioBue He BBIMOTHIETCS, TO CTPOUM
MIPOESKIIUIO YIIPABIEHUE HA JOIMMYCTUMOE MHOXKECTBO.

Fofl} o
6. AHanorm4so crponm & » Haxoaum 3HaueHre MUHUMHU3UPYEMOM

Fa £ i1} Ff1) x
bynxm ~, uenonssys € 1 €Yy 0603maunm o1y Bemmummy 7 O,
BBIUKCIIUM IIPUPALIEHHE O="0_7 0
&7 (1) @™ @'
7. Ecin > (), TO 3aMEHUM Ha BTOPOM IIIare Ha ; eciu
oy T L9 ]
® £0, To yMEHBIINM IIAT 'PATHEHTHOTO CIlycka & B JBa pa3a M MOBTOPUM
Tpolecc.
8. YTepalMOHHBIN IPOLECC TPOJOILKUM JI0 TEX MOP, MOKA HE BLIIOIHUTCS
o ] LS e RN v L TR /.
OJIHO M3 ycloBuid < <& ; [P w®== . | =P ==

rne £>0 - 3amanHas TOYHOCTD.
@ s
Ecnu pazbuenue miara “"" He Mmo3BOJSET YMEHBIIUTh MUHUMUA3ZUPYEMBII

(bYHKHI/IOHaJI, TO YMCHbIIINM At N HCpCﬁHGM K HOBOMY aJITOPUTMY.

Tema 8. Annpoxcumayus nenpepwvlgHou mooenu ouckpemuou. Tounocms
AnnpoOKCUMAyUU.

B nannoM paszeie paccMaTpuBarOTCs METOABI IIOCTPOCHUS AUCKPETHOU
anIpOKCUMALIMKU HENPEPBIBHON MOAEIU. BBOIUTHCS MOHATHE TOYHOCTH U MOPSJIKA
anmnpokcuManuu. JIjist pemeHust peKOMEHyeTCsl HCIOIb30BaTh YUeOHBIE 1TOCOOMS
[1, 2,4, 6] u3 OCHOBHOIO CITHCKA.

Tunosoe 3aaHue.

Nel. Bemmcarp IUCKPETHYIO alllIPOKCUMALIMIO HENPEPBIBHOM 3a/1a4H,

MOJIETTUPYIOLLIEH MPOLIECC MOTalIeHHs] MUIEMHH B HEOAHOPOJHOM COOOILIECTBE.

T T
fzﬁkcx,uﬂlxl+xg+acu1+u2)]dr gﬂkimn{—xlsn}?’a&

+ -

i: By (oo {—5;0} 7 dt
+ 0 + Ci(max {—x;(T);0})* + Dy(max {—x»(T);0})*—inf,

1= ol -,
3= IA g -,

No2. ITpumMeHUTH 1715 TOYYEHHOW JUCKPETHOM 3a1a4d METO, MHOKHUTEIIEH
Jlarpanxa.

{00 = .
BEEERE =12

b



JIMCKPETHYIO 32124y MOKHO IOJYYUTh U3 HeNpepbIBHOM 3aMeHOM
MPOM3BOAHBIX, HAIIPpUMeEP, 10 cxeMe Jijiepa U HHTEerpaJia — 1o NpaBuiIy
. —1
JeBBIX IPSIMOYTOJbHHKOB ¢ LIATOM AMCKpeTH3anud =77 B 3anaue
nepexoa u3 - oro cocrosinug B (q+1) — e ocymecTBisieTcsl O CJIeAYyOIIEMY
NpaBUIIy:
X3 = g+ At(aggxy + apca 1)
x5 = x5+ At(aary + gt —1u3)
9
G_ o_
C HAYAJILHBIMH YCIOBUSAMHU 1= *a 2= m
VYmpasnenne BeIOMpaeM Ha /-OM I1are U3 yCiIOBUS MUHUMYMa (DYHKITHH:
f"(tz i £, — x50} s 2.)
Ary by + 2y d gy +egd + A (e —x 03+ B lmax{—x50}]
T(xas) _ &0 +
+ C(max {—x,9;0})* + Dy(max {—x,7 ;0})%
Oynkuud Jlarpanka At TOJTYYCHHOM 33/1a4M 3aIUILIETCS B CIEAYIOIIEM BUJIE:
gLy
Ary (:{+ xh+ d (s + 1) + Afman{—x:0}P+ B max{—x%50}1?)
L=y
L(x,u,p, Ao)=\o +
+Xo [C(max {—x,;7;0})* + Dy(max {—x,7 ;0})*] +
1
it - A+ anxf D)
+ +
:
T P s xh Arta] b azir b))
+

HeperymnspHoe pemierue, CoOoTBeTCTBYoIee Ao = 0, HE CYIIECTBYET, TaK KakK

Sy = pa{@l=0
B 3TOM CJIy4ac

VYcioBus CTalIMOHAPHOCTH U3 TEOPEMBI O HEOOXOUMBIX YCIOBUSX ONTUMAJIbHOCTH
JUTsl perynsipHoro ciayyvast (Ao= 1), B ciiydae BHEIIHUX WITPpaPHBIX QyHKINN

3alumeM B CICAYIOMIEM BU/IC
[

B At+pf - pi* - Atay p* - ahipd® — 20t mar - x50}

2
2 e At — a4 ph - pE — apheph — 2 ArE, ma |- x4:0}= 0

f=0g—1
—= 2 mﬂi— xl'g;lD}+ pf

2L 2n, cuml- xhi}e

8L
Fwan aht + A

! , i=og-1 0 (=172,

TakuM 00pa3oM, CONPsHKEHHBIE BEKTOPA B METO/IE BHEITHUX IITPadHBIX
(GYHKITUH OTPEIEISIFOTCS ¢ TTIOMOIIBI0 PEKYPPEHTHBIX COOTHOIICHUH, C
COOTBeTCTBy}OH_II/IMI/I FpaHI/IqHBIMI/I yCJIOBI/ISIMI/I

pi=—tt+ gy Atay iy Atay piP 4 2004, ma b xhp)}
P = —At + Atappft+ pE 4 aphipht s 248, max]- x40]

b

b



pf=2£‘kmax{-xf7;ﬂ} ’ p§=2ﬂkmﬂ%—x§;ﬂ} .
Jlerko yoemuthes, uto ecim £ 30 | To 3TH cOOTHOIIEHNUS TEPEXOAT B
muddepeHnanbHble ypaBHEHUS I COMPSKEHHBIX (PYHKUIMN B HEMPEPBHIBHOM

3aaa4c.

Tema 9 MOO@]IUPOGGHZJ@ npoyeccos, onucovleaemblx cucmemamu
oughheperyuanbHuIX YPasHeHUll ¢ OMKIOHIIOWUMCSL APSYMEHMOM.
Tunosoe 3aJ1aHHUC.
No 1. Beimucarb HEOOX0IUMOE YCIOBHE ONITUMAJIBHOCTH JJIsI CJICYIOIISH 3aauu ¢
OTKIIOHAOIHUMCA apryMCHTOM.

[Tpornecc pacnpocTtpaneHus 3a0071€BaHUs B 7 COLMATBHBIX IPYIITAaX
OMHCHIBAETCS cUCTeMOU 2n nuddepeHnanbHbIX YPaBHEHUM ¢ TOCTOSHHBIM

2 ayyyft)

X xft) ozt )+ y,(t) e
3amasblBaHueM: ™ (1) ="" S5 J ,i=7 t=f0,T]

- ayyft—h)
b (t)=—x1(=‘—ﬁ) mxft—hl+y,(t-h) CWraE) —wy(3yelt) . T 5 tef0,T] ,

’ ’

C HaYyaJIbHBIMH YCJIOBHUSMH , 3aJJaHHBIMU HEMPEPHIBHBIMU (DYHKIUSAMH «; (1) , b;
(t) ,i=1,...,n, HAa HaYaJbHOM HWHTEpBaJie 3ama3abiBaHus [-h,0]:
Xi(t) = a,-(t) , y,(l) = b,(f) , i=],...,n , Le [-h,O],

B mpemnmoskeHHON MOzenHM TMpOIecC pacrnpoCTpaHEHHs 3a00IeBaHUS
VIPABISACTCS ¢ MOMOIINBIO BBEACHHS KapaHTHHA. 3aTpaThl Ha TPOBEICHUE

KapaHTHHA OrpaHUYEeHbl. ITO TpeOOBaHME BBIPAXKAETCS YCIOBUEM
OEH,{,I‘}SB, . _A_r#7

b b
rae “_ Benuuuna , XapaKTepU3yrolas MaKCUMaJIbHYIO 4YacTh HHQUIIMPOBAHHBIX
JIFOJICH, OTIIPABIICHHBIX HA KapaHTHH .
Llenpro siBNsieTCS MUHMMH3AIMA KOJWYECTBA MHOUIIMPOBAHHBIX JIIOICH ,
JIOJEH , HAXOASIIMXCS HAa KapaHTHUHE , MU 3aTpaT HA KapaHTHUH BO BCEX
COLMAJIBHBIX TpyNIax:

I'n
IZ Dnte) e it )y t) + cout ) )dt— inf

il

2
rae 7 — pukcupoBaHHOE BpeMs Mpolecca , Ha KOTOPOM paccMaTpHUBaeTCs
€ L .
pacnpocTpaHeHue 3a00JIeBaHHE , = — CTOMMOCTb HM3OJISIUU [ —OH COLUAIbHOMN
TPYTIIIBI.

Tema 10. Mooenuposanue npoyeccos, OnUCbl8AemMblX UHMESPO-
ouppepenyuanvrvimu ypasuenuamu. Mooenv « Xuwnux-Kepmeay.

B atom paznene u3yyarorcs MOCTaHOBKH 3a]1a4, KOTOpbIe (hOpMaTU3yIOT
Mozenb «XUuIHUK — JKeptBay. {11 TaHHBIX MOJEJIEN TPUMEHSETCS TEOPHUS
ONTUMAJILHOTO ynpasieHus. Mccienyercs: BIusHUE mapaMeTpOB MOJIEIIH HA
pemenue 3aaauu. [Ipu pemeHnu 3aianuii U3 JaHHOTO pa3ena MOXKHO
UCIIOJIb30BaTh yueOHbIe TocoOus [2, 3, 4] 13 OCHOBHOTO CITMCKA JINTEPATYPHI.
TunoBoe 3a1aHue.

Ne 1. 3anucars kpaeByto 3aauy npuHIUna MmakcumyMma [louTpsaruna nms
Monenu «XuiHuk — JKeptea» (Jlotku Bonbreppa):




TpeOyercst HallTH MaKCUMYM (PYHKIIHMOHAIA

T2 2

2

IG)=] = (or — )Ny di+ 30 (N (T — 4)

ni=1 i=

IpH TMHAMUYECKUX OTPAHUYEHHAX:

MNy=M{m —y 2y ) 2 M ’ ANy =N, (—8y + ya M ) —1y 2
OZp, 285 & >0 =12

b

q)aBOBOC OI'PaHUYCHHUC 3aJaHO CHUCTEMOU HCPABCHCTB

5

¥z, refor]

Tema 11. Hetipounas cems, onucvigaemas CUCmemMou UHmezpo-
oupgepenyuanbHviMu ypagHenuamu. Yuem sghghexma 3anazovieanusi CUcHANA 8
Heuponnvix cemsax. Cnyuai Manozo 3anazobl8aHUs.

TunoBoe 3a/1aHue.

No 1. JInsa cneayronux Mojieneid HeMpOHHON CeTH MPUMEHUTh HEOOXO MBI
YCJIOBUSI ONITUMAJIBHOCTH U UCCJIEN0BATh 3aBUCUMOCTD PELICHUS OT BETUYUHBI
3ana3aplBaHusA. /[[MHaMUYECKUE CBOMCTBA CUCTEM CBSI3aHHBIX 'HEMPOHOB" MOTYT
OBITh CMOJICTTUPOBAHBI CJICTYIOIIUMHI CUCTEMAMH HEJIMHEHHBIX
muddepeHnnanbHbIX ypaBHEHUN

:e,tr)=-pixi(r)+;;’[§wﬁ(r—h)x,(ﬂébqtzw.,(r)}

a)

i) B le)+ ﬁ’{iwﬁ ey - h3]+ by 3, ),
6) I=1 =1

4 )= —Boale— K+ m;gn[;iwg 6+ St (r:a],
B) =1 =1

x0)=a, i= Ln, te [0, 7].

' L, Slt,x)=0,
1, Slex

0.
3nech kaxnas QpyHKIus

x5 (2]

, I=Lm ecTp nericTBUTENbHAS (PYHKIUS

(1) T

cocTosiHus i -ro "HehpoHa", PyHKIHS , i=Llm  gpusgercs BHEIIHUM

Bo3xeiicTBreM Ha i -ii "Helipor". KoaddummenTs wlt) , 2¥=Ln  0603HAYAIOT
Beca WIM "CMHONTUYECKHUE CBI3U'", % - MHTEHCUBHOCTh BHEIITHUX BO3CHCTBUIA.
OyHKIUU A (byHKIMM akTUBAIMK) XapaKTEPU3YIOT, Kak | -i "HeHpoH" pearupyer
Ha COBOKYIHBIA CUTHAJ. HEeKOTOphIE aBTOPHI MOJIATAIOT, YTO U3MEHSSI BHEIIIHUI

CUTHAJI MOYKHO YITPABIISITh KaXIbIM HEUPOHOM, HO Pa3yMHO IIPEAIIOIO0KUTH, YTO

YUCJIO0 TaKUX BXOJOB ropasao MCHbIIC, YEM YU CJIIO q)YHKHI/If/'I COCTOsAHUA, T.C.
W oan

24(3)

w2
Becosbie koadhpuiiueHTh oAt) Y BHEIIIHUE CUTHAJIBI JTOJIKHBI OBITh

BBIOpAHbI TaK, YTOObl MUHUMH3UPOBATH 3a/IaHHBIN (DYHKIIMOHA
T
Jlw,u)= I Elt,wit hult) <t b+ 2(x(T))
0

C YYETOM CJICAYIOIINX OTPAaHUYEHUN Ha BECOBbIE KOA(PHUIIMEHTHI U BHEIITHUE
BO3JICUCTBUS:



[ wgBdl= Ay, inf =L, |, ()= B, j=1,m
9

, B
rac 4 By - 3aJaHHBIC ITOJIOXKHUTCIIbHBIC YHCJIA.

Imoccapmii.
JleTepMuHUpOBaHHAs MOJIEIIb
CroxacTuueckas MOJIEIb
[TapameTpsl MoneIH
CrarucTuieckre MeTo bl
YCTOMYMBOCTh PEICHUI
BecoBbie k03¢ OUITMEHTBI
JerepMrHHpOBaHHAs CUCTEMA
JuckpeTHas cucrema
JonyctumMoe ynpaBieHue
Kpurepunii kauecTBa
Monens
Heitponnas cetb
OntuManbHOE ynpaBjICHHUE
Oco0oe onTUMabHOE yIPaBIECHUE
[Topsanok anmpokcuManun
CroxacThueckas cucrema
Touka nepexIIIoueHUsl YIIPaBICHUS
Yenosue Kenm
YCTONYMBOCTD ONTUMAIBHOTO PELICHUS
OyHKums mrpada
[eneBoit pyHKIIOHAT
DBOJIOLIMOHHAS CUCTEMA
DKCTpEMYM, MUHUMYM, MAKCUMYM
DKCcTpemaibHas 3a1a4a
Perynspnoe pemenue
HeperynspHoe pemenue
Perynsipuast pynkuus Jlarpanxa
JuckpeTHas 3aiaya ontTuManbHoro ynpasienus (130Y)
JlokanbHO onTuMalIbHBIN TIponiecc B [[30Y
Heob6xonumblie ycinoBus ontuMaibHocTu Aiist J[30Y
3amava ontuMansHOTO yripasieHus (30Y)
DYHKIHS COCTOSHUSI CUCTEMBI
OntuManbHBIN TTpoIECC
Teopema IIpuniun makcumyma aisg 30Y
KpaeBas 3agaua npuHIAIa MAaKCUMyMa
OBpUCTUYECKUI MOAXO K BBIBOY YCIOBUN TeopeMsl [ [puHIMn Mmakcumyma
ConpsikeHHast PyHKIUS
3agaua ONTUMAJILHOTO yIIpaBJeHUs ¢ HE(OUKCUPOBAHHBIMU MOMEHTAMHU BPEMEHHU
3agaua OBICTPOACHCTBUS
[Tpunnun ontumaneHocTH bennmana miist HenpepreiBHOM 30Y
YhpasieHne-CUHTE3



Oynknua bemnvana

Teopema 0 1OCTaTOYHOM YCIIOBUM ONTUMAJIBHOCTU CUHTE3a

AJTropuTM NOCTPOEHUS ONTUMAJIBHOTO MPOLIECCa HA OCHOBE ONTUMAJIbHOIO
CUHTE3a

JlocTarouHble yCI0BUS ONTUMAIBHOCTU

Merton npoekuuu rpagueHTa Juisl 3a1a4d HEMTMHEWHOTO POTrPaAMMHUPOBAHMUS
Merton rpaiMeHTHOTO cIlycKa (MIPOEKIUH IPalueHTa) ¢ ApOOIECHUEM 1Iara CIycka
Metoz nocienoBarenbHbIX MpudamxeHuil pemenus 30V

JluHaMuyeckoe NporpaMMHpPOBAaHUE

MeToa TMHaAMHYECKOTO TPOrpaMMHUPOBAHHUS

Cxema bemnmana

VYIpaBieHne-CUHTES

@oH/1 OLIEHOYHBIX CPEICTB VIS POBeIeHUs MPOMEKYTOYHOM aTTecTaluu
00y4arouxcs M0 JMCUMILIHHE.

1. TunoBble KOHTPOJIbHBIE 3aJAHUSA VISl IPOBEPKH YPOBHHA
chopmupoBannocTu komnereHuuu [1K-1 «[ 0OTOBHOCTH K HCTIOIB30BAaHUIO METO/IA
CUCTEMHOTO MOJICITMPOBAHUS ITPU UCCIICAOBAHUY U ITPOCKTUPOBAHMUY TIPOTPAMMHBIX
CUCTEM.

Jran gopMUpOBaHUA TunoBbie KOHTPOJIbHbIE IToka3arenu U KpuTepuun
KOMIIETEHIIMHU, B 3aJlaHus 1JI51 OEHKHU OLICHMBAHUA
KOTOPOM Y4YacTBYeT | 3HAHWIL, YMEHUIl, HABBIKOB KOMIIETEHIMH, IIIKAJIA
AMCHMIITIMHA (2-3 npumepa) OLICHUBAHUSA

Janucarbe KpaeByl 3aJady | YBEpPEHHOE BJIaJCHUE,
IIpUHIUIIA MaKCUMyMa | 33[aHHE IOIHOCTBIO

. BBITIOJTHEHO — 7 0ajIjIoB.
TTpOMeKyTOHEIiA, [lonTpsiruHa st mMoAenu

BJIAJIETD. «Xumnuk — XKepray (JIoTku Hannuune oraenbHbix ommbok
Bonsreppa) — 3 — 6 6ayutos. bonbimoe

KOJIMYECTBO OMMO0OK — 0
OaLIoB.

JUis  mopened  HelpoHHOU | [IpaBuiibHOE BBITIOIHEHUE

ceTu MIPUMCHUTDH 3alaHUus — 6 0ayIoB.
HEO0OXOIUMBIE YCIIOBHS Hanuume oTaenbHbIX OMMO0OK
OIITHMAJIEHO CTH u | =3 — 5 6annos. bonbmoe

[IpomexyTOUYHBIH, YMETh.
’ HCCIENOBATh  3aBHCHMOCTD | KOTHIECTBO OIIMOOK,
pellieHHe He 1aHO

peumeHnss  OT  BEJIMYMUHBI
WU JIaHO HEBEPHOE

3ara3abIBaHus.
pemenne— 0 6aoB.

[Mpuniun  makcumyma B | [myboxwue 3nanus — 4 Gasia.

3aa4ax ¢ | HeyBepennsie 3HaHus — 2 — 3
[TpomexyTOUHBIH, 3HATH HE(QUKCHPOBAHHBIM baua.
’ " | Bpemenem, Teopema o umcie | CEPHE3HBIE IPOGEILI B

NepeKmoYeHuit JuTst | SHAHHAX, omnoku — 0 6amIoB

JIMHEWHON CUCTEMEI.




V. IlepeyeHb OCHOBHOM M IONOJIHUTEJIBbHOM YU4eOHOM JIMTEPaTypPbl, HEOOX0AUMOM
718 OCBOCHMS JUCHMILIMHBI.

a) OcHOBHas1 JIUTEparypa:

l.AnuapeeBa E. A., II. B. Kparouu. Ontumuzaius HEHpOHHBIX ceTeil : yueOHOe
nocobue /; M-Bo oOpazoBanusi u Hayku P®D, ®I'bBOY BO "Tsep. roc. yu-1". -
TBeps : TBepcKoii rocyaapcTBeHHbIM YHUBEpcHUTET, 2015.
Cchlika Ha pecypc: http://texts.lib.tversu.ru/texts/10362o0gl.pdf

2.I'anary3 FO.II. MnTennekryanbHble CUCTEMBI [DNEKTPOHHBIM pecypc] : ydueOHO-
metogudeckoe mnocobue / FO. II. Tamarys; coct. FO.II. TI'anmarys. - Mocksa :
MOoOCKOBCKUI TOCYJapCTBEHHBI CTPOUTENBHBIN yHUBEpCUTET, Al I1u Op Menua,
ObC ACB, 2015. - 57 c. - Kaura maxogutcs B 6a3oBoit Bepcuu DbC [PRbooks. -
ISBN 978-5-7264-1169-9.
Cchuika Ha pecypc: http://www.iprbookshop.ru/39786.html

0) lonosHuTtenbHas nuTeparypa:

1 Amngpeesa E.A., Hupynésa B.M. [luckpernas ontumuzaius: Yueb. mocobue
c rpudom YMO. Tsepp: TeI'Y, 2002. Kamemaer B.A. Maremaruueckas
sKoHOMHUKA. M., 1998.

2 Amnpgpeea E.A., Konmanosckuii JI.E., [llaiixer JI.LE. YnpaBnenue cucremamu
¢ mocneneiicteueM. M., Hayka, 1992.

3 Esrymenko [O.. Meronsl pemeHnss 3KCTpEMANBHBIX 3alad M HX
IIPUMEHEHHE B cucTemMax ontuMmusanuu. M., Hayka. 1982.

4 Bonbreppa B. Maremaruueckas Teopuss OOphOBI 3a cyliecTBOBaHHE. M.,
Hayxka, 1976.

5 AmngpeeBa E.A., Cemumna O.B. IlpuHimun Makcumyma Ui 3aaad C
He(UKCUpOBaHHBIM BpeMeHeM. MeTtoz. pazpabotka TI'Y, 2002.

6 I'ypman B.M. OcHoBBI Makpo3KkOHOMUYECKOTO aHanm3a. TBI'Y, 1995.

7 Ueirankos B.J[. HeitpokomnberoTep u ero npumeHenue. M., 1993.
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2) [IporpammHuoe obecrieueHre

a) JInieH3noHHOE POrpaMMHOE 00eCIIEUeHNE
3. Kaspersky Endpoint Security 10 mins Windows — AKT Ha epenaqy npaB a
[TK545 ot 16.12.2022.

0) CB00OaHO pacnpocTpaHsieMoe NPOrPaAMMHOe o0ecrneyeHue

1. Adobe Reader XI

2. Any Video Converter 5.9.0

3. Google Chrome

4. WinDjView 2.0.2
3) CoBpeMeHHbIe podhecCHOHATTbHBIE 0a3bl JAHHBIX U HMH(OPMALIOHHBIE CIIPABOYHbBIE
CHCTEMBI

1. DOBbC «ZNANIUM.COM» www.znanium.com ;
ObC «FOPAUT» www.biblio-online.ru ;
OBbC «YuuBepcuterckas 6ubmuorexa onnaita» https://biblioclub.ru/ ;
9BC IPRbooks http://www.iprbookshop.ru /;
OBC «JIanby http://e.Janbook.com;
OBbC BOOKk.ru https://www.book.ru/
OBC TeI'Y http://megapro.tversu.ru/megapro/Web

el B A Al e

Hayunas snexkrponnas 6ubnuoreka eLIBRARY.RU (nmoamnucka Ha
*KypHaibl) https://elibrary.ru/projects/subscription/rus_titles_open.asp? ;
9.  Penosurapuii TBI'Y http://eprints.tversu.ru

4) Ilepeyens pecypcoB HH(POPMALIMOHHO-TENEKOMMYHUKALMOHHOM ceTh «THTepHET»,
HEOOXOMMMBIX JUIST OCBOCHUS JUCITUTUIAHBI

http://www.cplusplus.com/reference - General information about the C++
programming language, including non-technical documents and descriptions

VI. MeToanuyeckue yKazaHus 1Jis1 00y4ar0IMXCS 110 0CBOCHHM IO JUCHUIVINHBI.

J{ns ycnentHoro yCBO€HUsI Marepualia JaHHON yueOHOW JUCHIUIUIUHBI, B
YaCTHOCTH, JJIsl BRIPAOOTKHM HABBIKOB PEIIECHU 3a7a4 He0O0Xouma
CHUCTEeMAaTUUYeCKas CaMOCTOSITeNIbHAsI paboTa CTYJICHTOB I10 MOATOTOBKE K
MPAKTUYECKUM 3aHATHUSIM, KOJJIOKBUYMaM U K KOHTPOJIbHBIM paboTaM.

TpeboBaHus K PEHTUHT-KOHTPOJIIO JUIS CTYAEHTOB OYHOU (hOpMBI OOVUEHUS.



http://www.znanium.com/
http://www.biblio-online.ru/
https://biblioclub.ru/
http://www.iprbookshop.ru/
http://e.lanbook.com/
https://www.book.ru/
http://megapro.tversu.ru/megapro/Web
https://elibrary.ru/projects/subscription/rus_titles_open.asp
http://eprints.tversu.ru/
http://www.cplusplus.com/reference

Texkyras paboTa cTyneHToB 04HOM (hopMbl 00ydeHus orieHuBaeTcs B 100 6aios,
KOTOPBIE PACHPEACIIOTCS MEXITY IByMSI MOIYJISIMU (TIEpUOIaMU 00y YCHS)

CIICITYIOIIIUM 00Pa30OM:
Monyns | MakcumanbHast MakcumanbHast cymma MaxkcumasbHbIN Oat
(mepuion | cymma GayiioB 0aJuToB 3a padoTy Ha 3a peHTHHIOBYIO
00y4JeHU) B MOJTyJIC MIPAKTUYECCKHUX U KOHTPOJIbHYIO PadoTy
71a00pATOPHBIX 3AHSITHUSIX
1 50 30 20
2 50 30 20

VII. MaTepuajbHO-TeXHHYECKOe o0ecneyeHne
VYueOHbI porecc Mo AaHHOH JUCIUIUIMHE MPOBOJUTCS B AYJJUTOPHSX, OCHALIEHHBIX MYJIbTHMEINHHBIMU

cpezacTBaMu o0yueHus1. /sl opraHu3annuy CaMOCTOATENBHOM padOThI CTYAEHTOB HEOOXOAMMO HaJIMYHe

[IEPCOHAJIBHBIX KOMIIBIOTEPOB C JOCTYIIOM B MHTEpHET.

HaunmenoBanue
crenuaJbHbIX*
NMOMeIeHu ¥ MOMeleHH i

OcCHAIlIeHHOCTH
CHenHaJIbLHBIX
IOMeIeHUu 1

IlepeyeHsb JMIIEH3HOHHOTO
NMPOrpamMMHOro odecreyeHusl.
PexkBU3UTHI MOATBEPKAAOIIECTO

JJISl CAMOCTOATEILHOM MOMelleHH I /I JAOKYMEHTa
padoThI CaMOCTOSAITEILHOM
padoThI
YuebHas ayauTopus A HaGop yuebHoii Google Chrome — 6ecruiatHO

MPOBEIACHUS 3aHITUI
JIEKIIMOHHOI'O TUIIA, 3aHATUM
CEMHUHApPCKOIro THUIIA,
KYpPCOBOI'O ITIPOEKTUPOBAHUS
(BBITIOJIHEHUS KYPCOBBIX
paboT), TPyIIOBBIX U
WHIUBUTYaJIbHBIX
KOHCYJIbTaLlUl, TEKYLIETO
KOHTPOJISL U
IIPOMEKYTOYHOU
arTecTaluy,

VYuebnast aynuropus Ne 207
(Kopmyc 3, 170002,
Teepckas o0in., . TBeps, mep.
Canoseiit, 1om 35)

Me0eid, MeIoBast
nocka, [lepenocHom
HOYTOYK,
HNuTepaktrBHas
cucrema Smart Board
660iv cO BCTPOCHHBIM
MIPOEKTOPOM

Kaspersky Endpoint Security 10 mist
Windows — AKT Ha mepemady MpaB
ITK545 ot 16.12.2022.

VIII. Ceenennst 00 00HOBJICHUH padoyeil MPOrpaMMbl JMCHUIIIHHBI

HOBBIM CTaHJApPTOM

Nerr.m. | OOGHOBIEHHBIH pasnen Onucanue BHECEHHBIX PexkBU3UTEI TOKYMEHTA,
pabodeii mporpamMmbl U3MEHEHU I YTBEPAUBILIETO
JAUCHUITIINHBI HU3MEHEHUS
1. [-VIII KoppektupoBka Bcex [Iporokos Ne 10 ot
pa3fenoB B COOTBETCTBHH C 29.06.2021




