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1. AHHOTAIUA.

1. Ilean ¥ 32024l AU CHUILIMHDI.

Llenbro 0cBOEHMS TUCIUTLIAHBI SIBISICTCSL:

U3yYEHHE CIIOCOOOB MOCTPOCHHS MAaTEMaTHYECKUX MOJIEIICH, OTUCHIBAIOLINX
JMHAMHYECKHUE YIIPaBIISIEeMbIE€ CHCTEMBI, UMEIOIIME OOLIUPHBIE MPUIIOKEHUS B
TEXHHUKE, Y)KOHOMUKE, SKOJIOTUHU U IPYTuX chepax; paccMaTpruBaeMble MOAETU
(bopManu3yroTCs KaKk KOHEYHOMEPHBIE 331a4l HETUHEITHOTO
MPOrpaMMHPOBAHUS, TUCKPETHBIE 3a]]a4M ONTUMAIBHOTO YIIPABICHUS U KaK
HEMpPEepbIBHBIC 33/1a4ul ONTUMAJILHOTO YIPABICHHS, ONIMChIBAEMbIE CHCTEMaMU
OOBIKHOBEHHBIX U epeHnanbHbIX YpaBHEHUNA, CUCTEMaMHU

g epeHIMaIbHBIX YPABHEHUN C OTKJIOHSIOMIMMCS apryMEHTOM, CUCTEMaMU
uHTErpo-auddepeHanbHbIX YpaBHEHUN U JIp.

2. Mecrto mucuuiuinibl B cTpykrype QOIL

JlucuumiuHa OTHOCHTCS K OJOKY IUCHUIUIMH, (OPMHUPYEMOMY YYAaCTHUKAMHU

00pa3zoBareIbHBIX OTHOIICHHIA.

JlucumiuiiHa UCIONb3yeT CBEACHUSA U3 TAKUX KypCoB, Kak «Maremarndeckum

aHanmu3», «Maremaruueckuii aHamms», «Hbopmaruka u

MPOrPaMMHUPOBAHUE,

«OrieparioHHbBIE CUCTEMBI i 000TIOUKI.

3. O0beM IMCIUILINHBIL:

3 3aueTHBIX eauHUIE], 108 akameMuyecknx yaca, B TOM YHCJIe

KOHTAKTHAsl padoTa: JIeKIMY 7 4acoB, PaKTHIeCKUe 3aHATHs 14 yacos, B T.U.

MpaKTUIECKast MOATrOTOBKA — 2 yaca;

caMocTosiTeJIbHAs padoTa: 84 yaca.

4. Ilepeyenp IUIAHMPYEMBIX Pe3yJabTATOB OO0y4eHUs] 10 JUCHUILIMHE,
COOTHECEHHBIX C IUVIAHMPYEMbIMH pe3yJbTaTaMHd OCBOEHHSI 00pa30BaTeJbLHOM
NporpaMMbl

I1nanupyemble pe3yJibTAThI IInannpyemsie pe3yabrarbl 00y4eHHs 110

0CBOEHHsI 00pa30BaTeIbHOM JUCIIATLINHE

nporpamMmbl (popMupyeMble

KOMIIETEHIIH)

[IK-1 Cnocoben ucnonb3oBath | [IK-1.1  ®opmymupyer mpobieMbl W OmNpenenseT
0a3oBble  3HAHUS B o0nacTu | HampaBJeHUE MX PEIICHUS Ha OCHOBE 0a30BBIX 3HAHHUI
MaTeMaTHUYEeCKUX M EeCTECTBEHHBIX | MaTEMaTHKH, ECTECTBEHHBIX HAyK, POTPAMMUPOBAHUS U
HayK, POTPaMMHUPOBAHHS U | "H)OPMALIMOHHBIX TEXHOJIOTUI

MH(POPMAITHOHHBIX TEXHOJIOTUI

[MK-1.3 Ilpumenser MeToasl W TPUEMBl H3 00JACTH
MareMaTtukd, (Gpu3ukn W WHQOPMATHUKU I PEIICHHS
3a7a4 Mpo(heCCHOHATBHOMN IS TETBHOCTH

[IK-2 Cnocoben mnpoBoauth mox | [IK-2.1 TIIpoBogur wuccnenoBaHust TOA  HaydHBIM
Hay4HbIM PYKOBOJICTBOM | pYKOBOJICTBOM, NpUBJIEKast MareMaTUKy u
UCCIIeZIOBAHNE Ha OCHOBE | MH()OpMAIIMOHHBIE TEXHOJIOTUU

CYILLECTBYIOLIUX METO0B B | [IK-2.2 PabotaeT ¢ HaydyHOU JUTEpaTypoil U IpyruMu
KOHKpPETHOM 00JacTH | UCTOUHUKAMHU HaydHO-TEXHUUYECKON MH(OpMaLuu
npodeccuoHaIbHOM

JeSITEbHOCTH

I1K-3 Cnocoben  obecneuuBars | [1IK-3.1 Hcnonp3dyeT mporpammHble NPOAYKTHI IS




paboTy KOMIIBIOTEPHBIX CETeM U | TECTUPOBAHUSA U OTIAJKH pabOThl MH)OPMALIMOHHBIX
MH(GOPMAIIMOHHBIX CUCTEM CUCTEM
[1K-3.2 PazpabartbiBaeT NpOrpaMMHbIE HPOIYKTBl U
C  HCIOJB30BAHHUEM
COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHM

IpOrpaMMHbIE

KOMILICKCBI

5. ®opma NPOMEKYTOYHOM ATTECTALMHU: 3a4ET.

6. S13pIk NpenogaBaHusl PyCCKUIL

II. Conepxanne TMCHUILINHBL, CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesnam) ¢
YKa3aHHEM OTBEICHHOI'0 HA HUX KOJIMYeCTBA aKa/IeMUYeCKUX YaCOB U BU/I0B

Y4eOHBIX 3aHATHIA.

1. lnst cTyneHTOB 04HOI (JOPMBI 00yUeHH

VYyebHas mporpamMma — HaUMEHOBaHUE
Pa3lIEeNoB U TEM.

Bcer
0
(dac)

KonTakthast pabora

(dac).

Jlekmm
H.

[IpakTrue
CKHe
3aHATU.

B T.4.
TMPpaKTHICCK
as
IOoAT0OTOBKA

Camocrto
STEIIbHAs
pabora
(dac).

CriocoObl MOZIETHPOBAHUS
JMHAMUYECKHX CUCTEM. THUIThI MOeIeH.
1 | O rpanunax NPUMEHUMOCTH MOJCIICH.
[Tpumepb! NeTepMUHUPOBAHHBIX U
CTOXaCTUYECKUX CHUCTEM.

8,5

0,5

Maremarndeckne MOJIEIH B TEOPUN
2 | aBTOMaTHYEeCKOTO PEryIupOBaHUS U
YIpaBJICHHUSL.

10

MopnenpoBaHue U aHAIN3
UH(POPMAITMOHHBIX cucTeM. MHpopmanus
3 | u ynpaBneHUE KaKk OOBEKTHI
uccrenoBanus. MogenupoBaHue
CIIOYKHBIX CHCTEM.

10

Maremarn4eckue MOJIENHN DIUAEMHH U
4 | BUpyCHBIX aTak. 3ajaya ¢
He(MKCUPOBAHHBIM BPEMEHEM TIPOLIECCA.

10

MaremarnuecKkue MOJIer B SKOHOMHKE
(HempepbIBHAS M JUCKPETHAS 33Ja4H).

10

Maremarndeckue MOJIEIN HEUPOHHBIX
6 | cereil. OOyueHMEe HEMPOHHBIX CETEM.
HelipokoMIIBIOTEPHI.

10

Anroput™ 00paTHOTO PacTIPOCTPAHEHUS
7 | omrnOku. MeTo/ibl ONTUMHU3ALUHN BECOBBIX
K03 QHUIIMEHTOB HEHPOHHBIX CETEH.

10

8 ABTOMAaTH3MPOBAHHBIE CUCTEMBbI
ypaBJICHHUSL.

8,5

0,5

HeiipocereBble MOAEH AJISI CUCTEM

9 UH(POPMAITMOHHON OE30TTaCHOCTH.
Camoopranuzyrommuecs
WH(OPMAITMOHHBIE CHCTEMBI YIIPaBIICHHUS.

10




10

MoaenupoBaHue IpoLECCoB,
OTIHCBHIBAEMBIX CHCTEMAMHU

Qg depeHInanbHBIX YpaBHEHUH C
OTKJIOHSFOIIUMCS apTYMEHTOM.

10

11

Heiiponnas cerb, onvceiBaemast

ChUrHajia B HCﬁpOHHBIX CCTAX.
KorautuBHEIE HUCCJIICOIOBAaHUA,

cucTeMOii MHTErpo-auddepeHInamTbHbIX
ypaBHeHHH. Y4eT a(deKTa 3ama3apIBaHus 10

Helpoympasnenne, OnonHpopMaTHKa.

NTOI'O

108

14 2 84

III. O0pa3oBarTe/ibHbIE TEXHOJIOTHH

VYyeOHast nporpamma —
HaVMEHOBAaHUE PA3/CIIOB U TEM (8
cmpozom coomgeememauu ¢ pazoenom 11

PIII])

Bun 3anstus

O0pa3zoBarenbHbIC TEXHOIOTHH

Crioco0s1 MOTETHPOBAHUS Jlexnus, TpanuumroHHas TEKITUA,
JTMHAMHAYECKUX CUCTEM. THITBI MPAKTAIECKOC KOMIIBIOTEPHAS BU3yalln3alius,
mozenen. O rpannnax 3aHATHC IPYIIIOBOE PEIICHUE TBOPUECKUX
MIPUMEHUMOCTH Mozeneil. IIpumepbt 3aa4.
JNETEPMUHUPOBAHHBIX U
CTOXaCTHYECKHX CHCTEM.
MaremaruuecKkre MOJIen B TEOPUH Jlexuus, TpanunmoHHas aeKuus, JeKIUs-
ABTOMAaTUYECKOTO PErYIMPOBAHUS U HPAaKTHICCKOC BU3yaJIU3alys, TPYHIIOBOE
YHpaBJICHHA. SAATHE pellieHne TBOPYECKUX 3a1ad.
MogenupoBaHie U aHAIN3 Jlexuws, TpanumoHHas JeKuus, JeKIus-
MH()OPMAIMOHHBIX CUCTEM. TIPaKTHICECKOC BU3yaJIN3alllsl, KOMIIBIOTEpHAas
Wudopmarus u yrpaBIeHHe Kak sarsTHe BU3yaJIN3aLMs, IPYIIIOBOC
OOBEKTBI HCCIICIOBAHH. pelleHne TBOPYECKUX 3a1ad.
MogenupoBaHU€e CIOKHBIX CUCTEM.
Maremarugeckue Mozenu snuaeMud | Jlekuus, TpanuuuoHHas neKuus,
¥ BUPYCHBIX aTak. 3ajada c NPpAaKTUICCKOC KOMIIBIOTEPHAS pean3alus,
HE(UKCHPOBAHHBIM BPCMECHEM satTe TPYIIIOBOE PELIEHUE TBOPUYECKUX
mporecca. 3a1ay4.
MaremarndecKre MOACIIA B Jlexnus, TpaguuuoHHas JIeKUus,
9KOHOMHMKE (HEpepbIBHAS 1 MPAKTHIECKOE KOMIIBIOTECPHOC PEIICHNC
JUCKpETHas 3aJa4n). 3aHATHC muddepeHnnanbpHpIX YpaBHEHUH,
pElIeHrEe TBOPUECKHX 3aad.
Maremarnueckue MoJenn Jlexuwus, TpaguuuoHHas JIeKUuus, JeKLINs-
HEHpOHHBIX ceTeil. O0yueHne MPaKTUIECKOe BU3yaJIUN3alysl, KOMIIBIOTEPHOE
HEHPOHHBIX CETEH. 3aHATHC pelIeHre, TpynoBOe PeLIeHUEe
HelipoxoMIIBIOTEPHI. TBOPYECKUX 3a7a4.
AJropuT™M 00paTHOTO Jlexuwus, TpaguuuoHHas JIeKuus, JeKLINs-
pacrpocTpaHeHust OIHOKH. MeTonpr | TPAKTHYECKOE BU3yaJIM3aIlnsl, KOMIIBIOTCPHOC
3aHATHC

OTITHMHU3AINH BECOBBIX
K03 PHUIIMEHTOB HEHPOHHBIX CETEH.

pelleHue, TPYIIoBO¢ PELICHNE
TBOPYCCKHUX 3aJa4.




MonennpoBaH#e IpoIECcCoB, Jlexumsl, TpaaumuoHHast TEKINS, JEKIU-
OITHCBIBAEMBIX CUCTEMAaMHU HPaKTHICCKOC BU3YyaIn3anys, KOMIBIOTEPHOE
muddepeHInaNbHBIX YPaBHEHHH C 3aHATHC MOJEJUPOBAHKE, TPYIIIOBOE PELICHHUE
OTKJIOHSFOIIUMCS] aPTYMEHTOM. TBOPYECKHX 33j1a4.

Heliponnas cerb, onvceiBacMast Jlexnus, TpaguuuoHHas JIEKUU S, JICKIIUS-
CHUCTEMOU UHTErpo- MPAKTHIECKOE BU3yaJIN3alysl, KOMIIBIOTEPHOE
g depeHInaNbHBIX YPaBHEHUH. 3aHATHC pemeHneudpGepeHInATBEHBIX
VYuaer a¢ddexra 3anazapiBanms YpaBHEHHUH, TPYIIIOBOE PEIICHUE
CUTHaJIa B HEHPOHHBIX CETSX. TBOPYECKUX 3aj1ad.
KorautuBHbIE HCCIeI0BaHISA,

Helpoymnpasnenne, OnonHpopMaTKa.

IV. Ounenounbie MaTepuaJIbl AJ1s1 IPOBEACHUS TEKyLIeH W MPOMeKy TOUHO M
arrecTalMu

1. TunoBble KOHTPOJIbHBbIE 32JAHUS

Tema 1. Jlunetinvlie Mamemamuueckue MoOenu 8 meopuu agMoMamuyecKko2o
peaynuposanus. Heobxooumvie ycrnogus onmumanvrocmu. 3adada
ovicmpoodeticmsus. Teopema 0 nepeknioueHUsx 8 TUHEUHOU YNPAaeIAeMol cCucmeme.
Tlonamue ynpaensemocmu cucmemoi.
Tunosoe 3ananue.

Ne 1. JTan 0OBEKT, ABUIKEHUE KOTOPOTO OMUCHIBAETCS JU(PHepeHInaTbHBIM

ypaBHEHHEM BTOPOTO MOPsI/IKa C MOCTOSTHHBIMU KO3 PHIIeHTaMu
i=—bx—kx+u

,
IJI€ X — OTKJIOHCHHUE OT HOJIOKEHUS PABHOBECHS, * — CKOpPOCTh 00BEKTA, -KX —
ynpyras cuia, K — kodhuuuent, k>=0,b” — cuna tpenuns, b>= 0, u — BHEIIHASA
cuia.

OGO3HAYMB Yepe3 X| = X OTKIOHCHHE OT MOJOKEHUS PABHOBECHS, X2 = *
CKOPOCTb, MBI CMO’KEM 3aIlMCaTh 3TOT 3aKOH JIBM)KEHUS B BUJIE CIICAYIOIEH
cUCTeMbl AU PepeHIINATbHBIX YPaBHEHU:

J'clzxg,
xzz—krl—bxﬁu

B HauanbHbII MOMEHT BpEMEHHU U3BECTHO OTKJIOHEHUE OT MOJIOKEHUS
paBHoBecus x1(0) = a; u ckopocth x2(0)=b1.

TpeOyercs HaliTu ynpaBieHHue e MHUHUMU3UPYIOLLEE BpeMs . rnepesoaa
cucteMbl B koHeuHOoe cocrositue x1(T)=0, x2(T)=0.

No 2. 3anmcarp kpaeByto 3aauy OpuUHIKIIA MakcuMyMa Jiiist 3aga4u Ne 1 u
pEIINTS ee.

Ne 3. B 3amaue Ne 1 HaliTH 4ynCII0 NEPEKIIIOYEHUN yIIPABICHUS.

Bynem pemare 3amaqy o ckopeiieM nonagaHu 00beKTa U3 3aJaHHON TOUKHU
B HauaJio KOOPAMHAT. 3aJa4a UMEET CIEAYIOMNUN BU/I;

T—inf




x,=—hx,~bx, +

rae |u | <1,
x1(0)=ar , x2(0)=b1 x1(T)=0, x2(T)=0.
JIis peleHus 3a1a4u ObICTPOACHCTBHS IPUMEHUM IPUHITUIT MAKCUMYMa.
Sanumem ¢yHkiuio [ToHTpsAruHa:
H (p, x , u) = p1(t) x2 + p2 (t) (-kx1 b x2 +u).
ComnpspkeHHasi CUCTEMa UMEET BUJT

. v i
P1@)=———=kpo
ax]_

: 8H
P =———=-pP1+bp2.
8)‘:—2

OnTUMabHOE YIIPABICHHUE ONPEEIISETCS U3 YCIOBHS MAKCHMyMa (QyHKINHI
[onrpsaruna: T

=1

Taxum 06pazom,
3anuieM KpaeByro 3a/a4y MPHUHIIAIA MAKCUMYyMa:

x1:x3
Iz =‘kxl‘bx3+ﬂ )

x1(0) = a1, x2(0)=b1, x1(T)=0, x2(T)=0,

. aoH
pl(t) = =kp2-,
iy
- aH
pa@)=———=-p;+ Ip,,
8]:2

1€ OIITUMAJIBHOC yr[paBJIeHI/IC OHpeIICJISIeTCH U3 CUCTCMBI YCJIOBI/Iﬁ
[, pl(r) »)
i=t-l,  pylfelt

FL.pid




Tema 2: [Ipunyun maxcumyma ons 3a0ay ONMUMAIbHO20 YRPAsieHUsl ¢ pazoebimu
O2panuyeHusMU. Yuem HepukcuposaHHo2o epemenu npoyecca.
TunoBoe 3agaHue.

Ne 1. ITocTpouTs KpaeByto 3a7auy IpUHIKIIA MAKCUMyMa JJIsl CIIEYIoIIei
3a/1a41 ONITUMAJIBHOTO YIIPaBICHUS

Ji)= T~ inf,

%=1,

%= -0 - i+ ult)

x(0)= €, x(T)=0, i=12,
|u8|£ 1, te 0,7,
i {l, Stx,%, )< 0,

2, 8lt,x,x, )2 0,

[Tpu ananuze pemeHus TpedyeTcs UCCIETOBATH KOJTUYECTBO MEPEKITIOUCHHIMA
ONTHUMAJIbHOTO YIIPABIICHUS, IOCTPOUThH KPAEBYIO 3a7a4y MPUHLIKIA MAaKCUMyMa,
¢bynkuio JIsmyHoBa, U300pa3uTh TPACKTOPUIO Ha (a30BOM IIIOCKOCTH, Mojaras
S[r,x)=x!-—M!- i=1.2 e
, < TIe - 3aJlaHHbIC 3HAUEHUSI OTKJIOHEHUS WU CKOPOCTH.

Tema 3. Ilpubnusicernnvie Memoovbl NOCMPOEHUsL peuleHUs 8 3a0auax ¢
Heukrcuposanuvim 8pemenem npoyecca. Tounocmes mMemooos u ux 3a6UCUMOCb
om napamempos.
TunoBoe 3agaHue.

No 1. ITocTpouTh YKCIIEHHOE PEILICHUE CIEAYIONIEH 3a/1a4u ONTUMAIIBHOTO
YIIPaBJICHUS U MIPOAHAIM3UPOBATh 3aBUCUMOCTD PEIICHUSI OT TapaMeTPOB 3a1auH.

J{u)=T - inf,
x =AM+ b,
x(0)=q, x(T)=0, |u'|£1, 1=12,
o [, 5(tx)<0,
2, Sltx)z0,
e B A% £=12 _ yarpunst pasmeproct © -, ® - 1BymepHbIil BekTop, T -

3aJlaHHas OBEPXHOCTD MEPEKIIoUeHus. TpeOyeTcs UCCIea0BaTh ONTUMAIBHOE
£ —

pellieHne 3a/1aull B 3aBUCHMOCTH OT COOCTBEHHBIX BEKTOpOB Marpuny - =12

BBIOMpPAs B KAYECTBE TIOBEPXHOCTH MEPEKIFOYEHUS CIEAYIOMINE CIAyYaH:

o+ =0 Xy + My =0 ) + Qg + M =0

a) , 0) , B)
Tema 4. Mamemamuueckue mooenu 8 IKOHOMUKeE (HeNpepbleHast U OUCKPEMHASL
3a0auu).

TumnoBoe 3a1aHue.




MNe . TlocTpouTh KpaeByro 3a7a4uy MPUHIIAIIA MAKCUMyMa JIJIsi MOJIeTu 00
ONTUMATHHOU MOJUTUKU B 00JIACTH PEKIAMHOM AesTenbHOCTH. Tpebyercs
BBIPabOTaTh ONTUMABHYIO TIOJUTUKY B 00JIACTH PEKJIAMHOM IeATeIbHOCTH,
KOTOpasi CTUMYJIUPYET 00BbEM PO JAHHOTO MPOAYKTA 32 HEKOTOPHIN MEPUO]T
BPEMEHH TPU CIEIYIONIUX YCIOBUIX: CKOPOCTh U3MEHEHUST 00beMa Mpoax
YMEHBIIAETCS MPOTIOPIUOHATBLHO 00bEMY MPOJaXK U YBEIMUNBACTCS
MPOIMOPLMOHAIBHO YPOBHIO PEKIIAMHOMU JEITEIbHOCTHA B TOM YaCTH PBIHKA,
KOTOpasi 3TUM MPOJYKTOM HE HACBHIILIEHA. 3aja4a UMEET BUJL

Rl o B = e I L

e h e e 1724,(f)[ - %j —
e e —
= =i == T3 = -
x |:t :I . ul:t :I V)
rae - 00beM PO/ B €IUHUILY BPEMEHHU; - YPOBEHb PEKIaMHOH
w2, T .25, .5
ACATCIbHOCTH, M — eMKOCTh PBIHKA, - 3aJaHHBIC ITOJOXUTCIBbHBIC
t,uT o o
mapaMETpPhI, - Ha9aJIbHbIM 1 KOHCUHBIM MOMCHTEI BPpEMCHU COOTBCTCTBCHHO,

% - mokasareslb CKOPOCTH MPOAax, - 3(PPEKTHBHOCTH PEKJIAMHOM

t . .
NESITeNIbHOCTH; - Ha4aJIbHBINA 00beM MPOoAaX; A — MaKCUMaJIbHBIA YPOBEHb
PEKJIIAMHOU JEATEIIBHOCTH.

Tema 5. Mamemamuueckue mooenu HeupoHuwix cemeti. Obyuerue HelUpOHHbIX
cemeii. Hetipokomnviomepbi.
B nanHOM paszneiie BBOOATCS OCHOBHBIEC MOHATHS UCKYCCTBEHHOM HEMPOHHOM CETH.
JlaeTcs aHain3 MaTeMaTU4eCKUX MOJIEJIE HEUPOHHBIX CETEN pa3IndHON
CTPYKTYpHL. Perarorcs 3agauu MoaeTupoBaHus U 00y4eHHsI HEUPOHHBIX CETEH.
Tunosoe 3ananue.

No 1. Mogenb B3auMOAEHCTBUSI HEMPOHOB OMUCHIBAETCSA CUCTEMOM
g depeHInalbHbIX YPaBHEHU:

% (t)= —afl+ Rexpl— x2 (t)), (t)+
1_1 %lwy (r)(xj[r)—x!.[r)), €¢I éxj < M,

=1

x%(t)=0, ecmm Zn:x!- =0
x:’(o):
|sz|:rj'

i=1l#m

-

Il
-

&y »
|<ay, .7 .ms. re[0,7],

iy '=1_ . & [ Dty ., R
rae ¥ =17 sananmbe HenpepeBHbIE GyHKIMM, ° , 0, e T A

- 3aJJaHHBIE ONOKUTENBHBIE TAPAMETPLL. Becoble Kod(hdumuenTsr ' * " |

»/=L7 ompenensioniue BIUsAHUE * -TO HeifpoHa Ha ! -, BLIOUPAIOTCS U3 yCIOBUS
MUHUMYMa (QyHKIIHOHANIA 10 , B KOTOPOM MOABIHTErpaibHas PyHKIIHS
BBIOMpAETCS B 3aBUCUMOCTH OT IPOrpaMMbl 00yueHus1. Ita QyHKIHS,
XapakTepu3yeT OOMIYI0 YHEPTUI0 HEHPOHHOM CETH U KOPPETSAILUIO € 3aJaHHBIM

COCTOSAHUEM CI/ICTGMBI'
1= £ £ il £ b f}m
%{ a7 )2



[TocTpouts KpaeByro 3a/iauy NPUHIIUIIA MAKCUMYMa JIJIs1 JAHHOW MOJEIN
HEUPOHHOU CETH.
No2. 3anucarh JUCKPETHYIO aMPOKCUMAIIMIO U aJITOPUTM HAXOXKICHUS
MPUOJIMKEHHOTO perieHus s 3amaun Ne 1.

Tema 6. Ilpunyun maxcumyma. Yemoiiuusocmos onmumanbhwvix peutenuii. Memoowl
Jlanynosa A.

B sToMm pasznene u3yyarorcs HEOOXOAUMBIE YCIOBUS ONITUMATbHOCTH IS
3a/1a4 ONTHUMAJIbHOTO YNPABJIEHUA B BUJE TpUHLIMNA Makcumyma [loHTpsaruna.
3areM paccMarpuBaeTcs YCTOMUMBOCTh ONTUMAJIBHOTO pelieHus. [ aToro
MO>KHO HMCIIOJIb30BaTh yueOHbIe TOCOOus [2, 6] U3 CIIMCKa OCHOBHOM JINTEPATypHI.
Tunosele 3a1aHus.

Nel. B cnenyrouieit 3aaue, MOJETUPYIOLIUI MPOLECC MOTALICHUS YTTUEMUN
B HEOJJHOPOJTHOM COOOIIECTBE, BHIITUCATh HEOOXOAUMBIE YCIOBHS ONTUMAJIBHOCTH,
HalTH ONTUMAJIbHOE YIIPABIEHUE, 3alIMCATh KPAEBYIO 3a1a4y IIPUHLMIIA
Makcumyma [loHTpsarusa.

T
J@) = [ @) +u? @)di+ x,(T) — inf
0

(2 = xf () — x5 () —2()x ®

g (&) = 1 @5 D
2
X0 = A, F=12

2
O =iy =1

) o o FOEY = LAx e
No2. UccnenoBarh Ha yCTOMYMBOCTD JINHEMHYIO CUCTEMY , €CIIN:

1 2 0 -2 -2 1
A=l0 1 1 A=l 0 -1 4
1 3 1 1 0 -10
a) ; 6)

Tema 7. YucnenHvle Memoovl NOCMPOeHUsE ONMUMATLHO20 peuleHust (Memoo
npoexKyuu cpaoueHma, Memoovl GHEUHUX U GHYMPEHHUX WMPADHLIX PyHKYUL,
umepayuoHHvle Memoosl) 8 3a0a4ax ONMUMUIAYUU BeCO8bIX KOIPPuyuenmos
HEeUPOHHBIX cemell.
TunoBoe 3agaHue.

Ne 1. TTocTpouts aJIrOpUT™M ISl PEIICHUS 3a]1a4X OTITUMAJILHOTO
YIpaBIICHUS, UCTIONB3Ysl METOJ MPOCKIINU TPAJNCHTA.

Aneopumm nocmpoenusi NPUOIUNCEHHO20 ONMUMANbHO20 PeuleHUs. (Memoo
npoexyuu epaouesma)

y NCTE I
1. 3amaauM Npous3BONLHEIA HAOOp BekTopop @) > F=0.a-1

371eCh MHAEKC B CKOOKaxX 03HauaeT HOMEpP UTEpaliy, B JAHHOM CIIy4ae — HYJIEBOM.
a D000
2. Mcionb3ys HavabHbIE 3HAUeHns 1 Habop @) | BelumcINM

= i=1.g xt L x®

, B pe3ynprare noayuyum HabOp BEKTOPOB ™ = **" |
PN . 100y

cootBercTByromuii ) | koTopsIit 0603HAUNM )

Fa D000 I~00y
3. Boluucium 3HaueHne GpyHKImM ~ , ucnonme3ys ¢ u®)T g
I [v)
0003HaumM 5Ty Beauuuny ~ (0. 31ech BepXHUI MHIEKC B CKOOKAX COOTBETCTBYET
HOMEpPY UTEPALHH.



P10
4. OmpesieTM conpshKeHHbIE BekTopa P ) 10 peKyppeHTHBIM
=

¢dbopmynam. Beraucienve naér HauMHas ¢ MHAEKCA W KOHYas HHJEKCOM 1.
I -
5. Haiinem ynpaBnenue “* , {=04-1  cOOTBETCTBYIOIIEE EPBOI

)(1)

i
uteparuu ™ Y | 10 Gopmyse (MeToa TPaueHTHOTO CITyCKa)

D s ool 0L ®
(34 ) =04 - a [a?;]

=9 o o Lixc,ei, )

rae — BEJIMUMHA I1ara rpaJJueHTHOTO CIyCKa, - pyHKIUSA
Jlarpan:ka 111 1TaHHOM 3a7a4H.

J171s1 HOBBIX 3HAYEHUN YIIPABICHUS MIPOBEPSEM YCIOBUS BBIIIOJTHEHUS
OTpaHMYECHUH Ha yrpaBlieHHe. Eciii ycnoBre HE BBIOJIHIETCS, TO CTPOUM
MPOEKIIUIO YIPABICHUE HA JOITYCTUMOE MHOKECTBO.

)(1)

I (v
6. Aranornuno crpoum & . Haxonum 3Ha4eHne MUHUMU3UPYEMON

r (MF)(I) (xf)(l) r 1)
(GyHKLIMK =, UCTIONB3Ys u , 1 0003HAYUM 3Ty BEIMUHHY .
Beruncium o =M= 07O
pUpalIeHKe . .
T (0} (13
7. Eciu (>0, To 3amMeHnM Ha BropoM mare &’ na ) ; ecm
FA o]
() 20, To yMeHBIINM IIAT I'PaJUEHTHOTO CIycka = B J{Ba pa3a M IOBTOPUM
polecc.
8. UTepalMOHHBII IPOIECC IPOJOIKIM [0 TEX 0P, TOKA HE BBIIOIHUTCS

OIIHO 13 ycIoBHid 2 <° [t P St i B

rne £>0 - 3a1aHHass TOYHOCTS.
CED
Ecau pasOuenre mara ~  HE IMO3BOJISAET YMEHBIINTH MUHUMHU3HPYEMBIHA

(GyHKIMOHAJ, TO yMEHbIIUM £  MJIM nepeiieM K HOBOMY alrOpHTMY.

Tema 8. Annpokcumayusi HenpepvigHoll Modenu Ouckpemuou. Tounocmeo
AnnpoOKCUMAyUU.

B nanHOM paszene paccMaTpuBalOTCsl METOABI OCTPOSHUST TUCKPETHOM
anmpoKCUMAIMN HEMPEPhIBHON MoJieu. BBOAUTHCS TIOHSTHE TOYHOCTHU U TOPSIIKA
annpokcumanuu. [[jist pemenus peKoMeHayeTcsl UCOIb30BaTh yueOHbIe OCOOuUs
[1, 2,4, 6] 13 OCHOBHOTO CITKCKA.

Tunosoe 3ajanue.

Nel. BemmucaTs AMCKPETHYIO allPOKCUMALIMIO HEMTPEPBIBHOM 3a/1auH,

MOJICTIMPYIOIIEH MPOoLiecC MOTAIeHHs SMUEMUH B HEOTHOPOIHOM COOOIIECTBE.

T T
Dy (e0) = [y +x, +d 6y +e)ld [ A (max{—x;0})"
] + o +

T
| Bi (max {—x,;0} " 4t
+ 0 + C(max {—x;(T);0})* + Di(max {—x2(T);0} ) —inf,

= o) -,
Ifz = tIZlIIJr dﬂ)ﬁz - Hz,

2 (0) = xpy .
T, i=12
No2. ITpuMeHUTH 1151 TOTY4YEHHOM NUCKPETHOM 3aaul METO MHOKUTENEH

Jlarpanxa.



JAMCKpeTHYI0 3a1a4y MOKHO MOJIYYUTH U3 HENPEPLIBHOM 3aMEeHOM

NPOM3BOIHBIX, HAIIPUMEP, M0 cXeMe Jiijiepa U HHTerpaJja — o NpaBuIy
_ -1

JIeBBIX MPAMOYTOJILHUKOB ¢ LIArOM AMCKpeTH3anuu =7 | B 3amaue

nepexox u3 l-oro cocrosinus B (q+1) — e ocyuiecTBJIsAETCS MO CIAEAYIOIIEMY
npaBuLy:

xy"™ = i+ Aragny + apxh — )
b
x5 = x5+ At(aoxi + @apxs — 15)
b
x0= X JCO =X
C Ha4aJbHBIMHU YCJIOBUSIMHU rooen e

VYnpasiieHue BbIOMpaeM Ha /-OM 11are U3 yCcjaoBUS MUHUMYMa (YHKITHH:
1
a.:qi (x{ +xh+ d (e + vd) + A fmax{—x503P+ By lmax{—x5031)
Fxad =0 +
+ C(max {—x9;0})* + Di(max {—x27 ;0})%;
Oynkuus Jlarpanxka Ui IOJIy4EHHOU 3aa4i 3aIIUMIIETCA B CICAYIOIIEM BUE:
1
m% (x{ 4 xh+ d (e + wd) + A max{—x503P+ Bymax{—x%031)
=0
L(x,u,p, 20)=ho +
+Xo [C(max {—x;7;0})? + Di(max {—x27 ;0})*] +
o
£ Pt - xf — acapxd + i —ud)
+ +
=1
T P gt — b Arai + agh— b))

=0

+ .
HeperHHpHoe peuICHNUEC, COOTBCTCTBYIOIICC 7LO: O, HC CYHICCTBYCT, TaK KaK
B30 = pa (i3 =0
B 3TOM CJIy4ac
VcaoBus CTAaDUOHAPHOCTHU U3 TCOPCMBI O H606XOI[I/IMBIX YCJIOBHUAX ONITUMAJIBHOCTHU

U1 peryasipHoro ciydast (Ao= 1), B ciiydae BHEIIHUX IITPa(HBIX QYHKIIHI
3aIlMIIEM B CJICAYIOLIEM BUJIE

=5
Encf : £ Il £ { E_}
! A+ py—p —Arayp - anbipy — 2ArA maxi— x;;0 =0
2
gL = Ad — ottt 4ot il g ps R {_ 5_0}_0
Er i 12880 i — P3 ¢t o AT max — x50 =
2
f=0g-1
t=Fi
= 2 maxi— xf 0§+
axlg k { 1 } p?
=0.
2L
— =21 max{— x§;0}+ 3
2L il
§= dﬂf+ﬂlpi+
, =gl i=12.

Takum 06pa3oM, conpsiKeHHbIE BEKTOpa B METO/I€ BHEUTHHUX MITPadHbBIX
(GYHKIMI ONpesessiFoTCs C IOMOIIbI0 PEKYPPEHTHBIX COOTHOILIEHUH, ¢

COOTBCTCTBYOIIIMMH I'PAaHUYHBIMU YCJIOBUSMHA

pi = —At + piﬂ + ﬂ.mupf'l + f_\.mmp;ﬂ + 24t A, max {— x{;ﬂ}
b
M1 I+l

p£= —Ar+ Atappy P+ axdips T+ 2415, max {— xi‘,ﬁ}

b



pf =20 max{— xf‘;ﬂ} A;_t:'::"‘3 =2 D max {— xf;ﬂ}
b .

Jlerko yb6emuthes, uto ecnu &40 | To 3TH COOTHOIIEHHS IEPEXOIAT B
g depeHIraibHble YpaBHEHUS 151 CONPSDKEHHBIX (DYHKIIUN B HEMPEPHIBHON
3ajaqe.

Tema 9. Mooenuposanue npoyeccos, ONUCLIBAEMbIX CUCHEMAMU
ougpepeHyuanbHbvIX YPasHeHUll ¢ OMKIOHAIOWUMCS APSYMEHMOM.
TunoBoe 3aj1aHue.
Ne 1. Beimucarh HEOOX0IUMOE YCIIOBUE ONTUMATBHOCTH JIJIsl CIEAYIOMICH 3a/1a49U C
OTKJIOHSFOIIIMMCS] apPTyMEHTOM.

[Ipotecc pacnpocTpaneHus 3a00JI€BaHUsT B 71 COI[MATBHBIX TPyTMIaxX
OTHCBIBACTCS CUCTEMOM 271 nuddepeHInaIbHbIX YPAaBHEHHH € MTOCTOSITHHBIM

agy;(t)

‘. wr) o Xty ft) N 0.7
3amasablBaHUuEM: " (1) = = ; L=t 0T

n ayyy(t—h)
Fi (l)z_ ot — A j=1xj(r_h)+yj[{r_h) _"fiyf(f) — 2 E YD .1 _r7 te 0,77

b b b
C HAYaJIbHBIMHM YCIIOBUSIMU , 33/IaHHBIMH HENpPEPbIBHBIMU (YHKIUSAMU ¢ (1) , b;
(1) ,i=1,...,n, Ha HaYyaJlbHOM HHTEpBaJie 3amnasnbiBanus [-h,0]:
xi()=a (), yi(t) =bit), i=1,...n , te[-h0],

B mpenyioxkeHHOU MOIEnu TpOIEcC paclpoCTpaHeHUs 3a00JeBaHUS
VIOpaBIseTCs C MOMOUIbIO BBEACHHMS KapaHTHHA. 3aTparbl Ha MPOBEICHUE
KapaHTHHA OTpPaHUYEHBbI. DTO TPeOOBaHUE BBIPAXKACTCS YCIOBHUEM

0=t} = 5 e

> L= )
rie ‘- BenuuuHa , XapakTepu3yomas MaKCUMAIbHYI Y9acTh HWH()HUIMPOBAHHBIX
JIO/IeH, OTHPABJICHHBIX HAa KapaHTHH .
[lenbro sIBIsIETCS MHUHHMH3ALUS KOJIMYECTBa MH(DUIIMPOBAHHBIX JIFONCH ,
Jrofiel , HAXOASIIMXCST HAa KapaHTUHE , U 3aTpaT Ha KapaHTHH BO BCeEX
COLMABHBIX TPYIIax:

I'n
IS (vatth+ sty t)+ can(e )it — inf
ni=1 ,
rne T — ¢uxcupoBaHHOE BpeMsl Mpolecca , Ha KOTOPOM pacCMaTpUBACTCS
& . “ o
pacrpocTpaHeHue 3a0oJieBaHUE , — CTOUMOCTDb H30/IIUU ! —OU COLIMAJIbHOU
I'pYINIIBL.

Tema 10. Mooenuposanue npoyeccos, ONUCLIBAEMbIX UHMESPO-
ougppepernyuanvrvimu ypasnenuamu. Mooenv «Xuwnux-Kepmeay.

B sToMm pasznene u3y4aroTcsi HOCTaHOBKH 3a/1a4, KOTOPbIE (POPMATIU3YIOT
Mozelb « XuHuK — JKeptBay. [l qaHHBIX MOJiened NPUMEHSAETCS TEOPUS
ONTUMAJBHOIO ynpasieHus. Mcenenyercs BausiHue napaMeTpoB MOJEIHN Ha
peuienue 3anaun. [Ipu pemiennn 3agaHuii U3 JaHHOTO pasJiesia MOKHO
UCIOJIB30BaTh YueOHbIC TocoOus [2, 3, 4] U3 OCHOBHOTO CITUCKA JTUTEPATYPHI.
Tunosoe 3ananue.

Ne 1. 3anucarp kpaeByto 3aauy npuHuuna Mmakcumyma [lonTpsruna i
Monenu «XunHuk — JKepreay (Jlorku Bonbreppa):




Tpebyercst HaliTH MakCUMyM (yHKIIHOHAJIa
T2 2

T6y=1 3 (o= o) Niwgdet My (N (T)~ 4 ¥
Qi= i=

HpI/I ANHAMHUYCCKUX OrpaHquHHSIX:
M =Ni(g —y Iy - Iy My =Ny (=& + palvy) —nn Iy

b b
O=w,2b & =0, =12,

’ o Ntz 0, te[07]
(azoBoe orpaHUYeHHE 3a/1aHO CUCTEMOIN HEPAaBEHCTB
Tema 11. HetiponHas cems, ONUCbIBAEMAsl CUCMEMOU UHMESPO-
ougpepernyuanvHvimu ypasneHuamu. Yuem sgpexma 3anazovleanuss CUCHALA 8
HelpoHHbix cemsx. Cayuati Mano2o 3ana3o0bléaHUs.
Tunosoe 3ajanue.
No 1. [Ins cnenyroniux Mojesne HeMpOHHOM CeTH MPUMEHUTHh HEOOXOIUMbIE
YCJIOBUS ONTUMAJIBHOCTH M UCCIIEIOBATh 3aBUCUMOCTD PEIIECHUS OT BEJIMYUHBI
3anas/blBaHusl. J[nHaMUYeCcKrue CBOMCTBA CUCTEM CBSI3aHHBIX "HEHPOHOB" MOTYT
OBITH CMOJICIIUPOBAHBI CICAYIOIIMMHU CUCTEMAaMHU HEJTMHEHHBIX
g depeHInalIbHbIX YPaBHEHUN

4l) =P )+ f[zw (o= Ao, (2)+ éb;—;trw)}

2)

)=o) ﬂf[i oy € - hﬂ -S040
5) = =

4 )=~y - )+ssgn[zlwut e+ 4 m}
& x,0)=a, i=1n, E[O,T].J j

h EE S0

(2] i=1n o
, '=Ln ecTb IeHCTBUTENbHAS (PYHKLINS

k)
3nech Kaxaas QyHKIHS
i [ " 2(2) i = L
coctostHus ! -T0 "HelpoHa", pyHKIus , {=Lm  gqpngercd BHCIIHUM
-~ : " “ Wt L.
BO3JelicTBHEeM Ha ¢ -it "HelipoH". KoaddurmeHTs oft) , 5J=Lrn 0003HAUAIOT
b, N .
Beca WJIH "'CHHONTHYECKHUE CBA3U", < - HHTEHCUBHOCTH BHEIITHUX BO3/ICHCTBUIA.

@yHKIUU A (pyHKIMYM aKTHBALIMKM) XapaKTEPU3YIOT, Kak ! -i "HeHpoH" pearupyer
Ha COBOKYNHBIN cUrHaji. HeKOoTophie aBTOPHI ITOJIAraroT, YTO U3MEHSISL BHEIHU I
CUTHAJI MOKHO YIPABIISITh KaXKJIbIM HEMPOHOM, HO pa3yMHO MPEANOJI0XKHUTh, UTO
YHUCJIO TaKUX BXOJOB TOPA30 MEHbIIE, YeM YHUCIIO PYHKIIUN COCTOSHHS, T.€.

o R
W U(r) 2;(2]
Becosrbie koahpurmeHTsI Y BHEIIHUE CUTHAJIbI JTOJKHBI OBITh
BBIOpaHBI TaK, YTOOBI MUHUMU3UPOBATH 33JJaHHBIN (PYHKIIMOHAI

J[w,ujl = E E[r,w[r ),u[z),x(r)}in EIJ[xIZT:l)

C YUETOM CIIEAYIONINX OTPAaHUYEHUN Ha BECOBBIC KOO (OUIIMEHTHI U BHEIIIHUE
BO3JENCTBHUS:



[y (E0]= Ay, i.7=1r, | e)|=5,. i=1m
2

., B,
rae A B 3aJlaHHBIC TTOJ0XKUTEIbHBIC YHCIIA.

Iimoccapmii.
JleTrepMuHUpOBaHHAs MOJEb
CroxacTtuueckas MOJe/b
[TapameTpsl Mmonenu
CraTucTUUECKHUE METOABI
YCTONYUBOCTH PELICHUI
Becosbie k03¢ punreHTsI
JleTepMuHUpPOBaHHAsL CHCTEMA
JIuckpeTHas cuctema
JlonmyCcTUMOE€ yIIpaBICHHE
Kpurepuii kauecTBa
Monens
Heliponnas cerp
OnTrManbHOE ynpaBlICHHUE
Oco0oe onTumanbHOE yrpaBiIeHUE
[Topsinox anmpokcuManuu
Croxactuyeckas cuctema
Touka nepexitoueHns ynpaBiIeHHU
VYenosue Kennu
YCTONYUBOCTH ONITUMAJILHOTO PELICHHUS
Oynknus mrpada
LeneBoii pyHKIIMOHAI
OBOJIOLMOHHAsA CUCTEMA
OKCTpeMyM, MUHUMYM, MaKCUMYyM
DKcTpeMalibHas 3aj1a4a
Perynsapnoe pemenue
HeperynsapHoe pemenue
Perynsapnas ¢pyukims Jlarpanxa
JluckpeTHas 3aja4a onTuManbHoro ynpasieHus ([[30VY)
JloxanbHO onTuManbHBIN npouecc B 30V
Heob6xoaumsbie ycinoBust ontumaibHocTu st JI30Y
3anada ontuManbHOTO ynpasienus (30Y)
@DyHKIUSA COCTOSIHUS CUCTEMBI
OnrumanbsHbIN HIpolece
Teopema ITpuniun makcumyma st 30Y
KpaeBas 3amaua npuHIuna MakCUMyMa
OBpHUCTHUYECKUI MTOXO/ K BBIBOY YCIOBHUI TeopeMsbl I [puHIMn MakcuMyMma
ComnpspxeHHast QyHKIIHS
3aadya ONTHUMAJIBHOTO YIPABIIEHUS C HE(PUKCUPOBAHHBIMU MOMEHTAMH BPEMEHU
3anada OpIcTpOACHCTBHS
[TpuHuun ontumansHOCTH benmmana i HenpepsiBHOK 30Y
VYIpaBiieHUE-CUHTE3



Oynkuus bemimana

TeopeMa 0 JOCTAaTOYHOM YCJIOBUH OIITUMAJIbLHOCTHU CUHTC3a
A.HI‘OpI/ITM MOCTPOCHUS ONITUMAJIBHOT'O IIPOIECCAa HAa OCHOBC OIITUMAJILHOTO

CHHTC3a

JlocTaro4Hbl€ yCIOBHSI ONITUMAJIBHOCTH
MeTton npoeKuy rpaiueHTa 11l 3aa41 HEJTMHENHOT0 MpOrpaMMHUPOBaHHUS
Metoa rpaueHTHOTrO ciycka (IPOeKIMH IPaiueHTa) ¢ JPOOJICHUEM I1Iara CIycKa
Mertoa nocnenoBarenbHbIX npubamxenuii pemenus [130Y

JlnHaMu4ecKoe NporpaMMHUpPOBaHKE

MeToa AMHAMUYECKOT0 NPOrPaMMHUPOBAaHHUS

Cxema bennmana
VYIpaBieHUe-CUHTE3

DOoH/1 OLIEHOYHBIX CPEACTB /ISl MPOBEIEHNs POMEKYTOUHOM aTTecTallul
00y4arommXxcsi o JUCHMUILINHE.

1. TunoBbIe KOHTPOJIbHBIE 32JAHUSA VISl IPOBEPKH YPOBHS
chopmupoBannoctu kommnereHunu [1K-1 «I'0TOBHOCTH K UCIIOIB30BAHUIO METOIA
CUCTEMHOI'O MOJICTIMPOBAHMUS IPY UCCIIENOBAHNUN U TPOCKTUPOBAHUM IPOTPAMMHBIX

CHUCTCEM.

Jtan ¢GopMHPOBaAHUA
KOMIICTCHIIH, B
KOTOPOM Y4acTBYeT
AUCHHUILIMHA

TunoBbie KOHTPOJIbHBbIE
3aaHUA AJIS1 OLEeHKH
3HAHMH, YMEHUH, HABBIKOB
(2-3 npumepa)

Iloka3areu M KpUTEpUH
OLlCHUBAHMSA
KOMIIETEHLIMH, LKA
OLICHUBAHMSA

ITIpomexyTOUHBIH,
BJa/1€Th.

3anucarb KpaeBylo 3ajady
NPHHIAA MakcUMyMa
[TonTpsirMHa UIS  MOJEIH
«Xwumuuk — XKepra» (Jlotku
Bonsreppa)

YBepeHHOE BIIaJICHNUE,
3aJaHUE TTOTHOCTRIO
BBIIIOJIHEHO — 7 0aIoB.
Hanuyue oTaenpHBIX OMIHOOK
— 3 — 6 6annos. bonbmoe
KOJU4YeCcTBO OomuOoK — 0
0aJlIoB.

IIpomeKyTOUYHBIN, yMeTb.

Jna Mopened HEUPOHHOU

ceTu MPUMCHHTD
HEOOXOIUMBIE YCIIOBHS
ONTUMAIILHOCTH 5

HCCIEeNOBark  3aBUCHUMOCTD
pelieHust OT  BEIUYUHBI
3ara3 bIBaHus.

[IpaBuiIbHOE BBHIMIOJTHCHUE
3amaHus — 6 0aJIoB.
Hanuyue oTaenpHBIX OMIHOOK
— 3 — 5 6annos. bonbmoe
KOJINYECTBO OILIHOOK,
pelIeHre He JTaHO

WM JTAHO HEBEPHOE
pemenne— 0 6anios.

IIpomMeXyTOUYHBIN, 3HATH.

[Ipyaiun  makcumyma B

3aadax C
He(pUKCHPOBaHHBIM

BPEMEHEM, TEOpEMaA O UYHUCIIE
MIEPEKITIOYECHUN JUISL

JIUHEWUHOU CUCTEMBEL.

I'mybokue 3nanus — 4 Gamna.
Heysepennsle 3Hanus — 2 — 3
Oaina.

Cepbe3Hble poOebl B
3HAHMAX, OIMOKU — () Oa/uIoB




V. IlepeyeHb OCHOBHOM M JONOJTHUTEJIbHOM Y4eOHOI JIUTepaTypbl, HCOOX0IMMOM
JJIS1 OCBOCHUS TUCHUILIMHBI.

a) OcHOBHas JIUTEparypa:

1.AunpeeBa E. A., II. B. KparoBuu. Onrumusanus HEUpOHHBIX CeTel : yuyeOHOe
nocobue /; M-Bo oOpazoBanust u Hayku PO, ®I'BOY BO "Tsep. roc. yu-t". -
TBepsb : TBepckoli rocynapcTBEHHbIN YHUBEpCUTET, 2015.
Ccplnka Ha pecypc: http://texts.lib.tversu.ru/texts/10362o0gl.pdf

2.I'anary3 FO.I1. UHTENmneKkTyabHbIe CUCTEMBI [DIEKTPOHHBIM pecypc| : ydueOHO-
meronudeckoe mocobue / FO. II. Tamarys; coct. FO.II. Tanarys. - Mocksa :
MOCKOBCKHIA TOCYIapCTBEHHBIN CTPOUTENbHBINA yHUBEpCUTET, Al [In Op Menua,
ObC ACB, 2015. - 57 c. - Knaura Haxoautcst B 6a30Boit Bepcuu IbC IPRbooks. -
ISBN 978-5-7264-1169-9.
Cchpuika Ha pecypc: http://www.iprbookshop.ru/39786.html

0) JlomonHuTeNbHAS TUTEpaATypa:

1 Amnnpeesa E.A., Hupynésa B.M. [luckperHas ontumuzanus: Yueo. mocooue
c rpupom YMO. Trepn: TeI'Y, 2002. Kamemaer B.A. Maremaruueckas
SKOHOMHKA. M., 1998.

2 Amnppeesa E.A., Konmanosckuii JI.E., lllalixet JI.E. YnpaBnenue cucremamu
¢ nocnenenctesueM. M., Hayka, 1992.

3 Esrymenko HO.I. Meroasl pemeHuss BSKCTpPEMAlIbHBIX 3aJad M HX
IIPUMEHEHNE B cucTeMax ontumusanuu. M., Hayxka. 1982.

4 Bonbsreppa B. Maremaruueckast teopust 60ppObl 3a cymiecTBoBaHue. M.,
Hayxka, 1976.

5 AmngpeeBa E.A., Cemuna 1O.B. IlpuHuun MakcumyMma misi 3aaad C
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2) [Iporpammuoe obecriedeHue

a) JIutieH3noHHOE TTPOrpaMMHOE 0OecriedeHre
3. Kaspersky Endpoint Security 10 st Windows — Akt Ha niepenady mnpas a
[TK545 ot 16.12.2022.

0) CB0o0OIHO pacnpocTpaHsieMoe NPOrpaMMHoOe odecredeHne

1. Adobe Reader XI

2. Any Video Converter 5.9.0

3. Google Chrome

4. WinDjView 2.0.2
3) CoBpemennble poeccroHalIbHbIe 6a3bl JAHHBIX U MHPOPMAIIMOHHBIE CIPABOYHbIC
CHCTEMBI

1. DOBbC «ZNANIUM.COM» www.znanium.com ;
OBbC «}OPAUT» www.biblio-online.ru ;
OBC «YHuBepcureTckas 6ubnuoTeka oHiaiitn» https://biblioclub.ru/ ;
OBC IPRbooks http://www.iprbookshop.ru /;
OBC «JIaup» http://e.lanbook.com;
SBbC BOOk.ru https://www.book.ru/
OBC TeI'Y http://megapro.tversu.ru/megapro/Web
Hayunas snexrponnas 6ubnuoreka eLIBRARY.RU (nonmnucka na

PN WD

*KypHaibl) https://elibrary.ru/projects/subscription/rus_titles_open.asp? ;

9. Pemnosurapuii TBI'Y http://eprints.tversu.ru

4) [epeueHs pecypcoB HHPOPMAITMOHHO-TEICKOMMYHHUKAIMOHHOM ceTH «THTepHET,
HEOOXOMUMBIX JIJIS1 OCBOCHHMS TUCITUILIMHBI

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

VI. MeToguyeckne yKka3aHusi AJ1s 00y4AOIIHUXCS 10 OCBOCHHU IO TUCHUILIUHBI.

Jljig yCHenHoro yCBOCHHs Marepualia JaHHONW y4eOHON AUCIMILINHBI, B
YaCTHOCTH, JIJIs1 BRIPAOOTKH HABBIKOB PEIIEHUs 3a7a4 HeoOXoauma
CHCTeMaTH4ecKasi CaMOCTOsITeNIbHAst paboTa CTyJEHTOB IO MOATOTOBKE K
MPAKTHYECKUM 3aHATHUSAM, KOJUJIOKBUYMaM U K KOHTPOJIbHBIM paboTam.

TpeboBaHUs K PEUTUHT-KOHTPOJIIO JUIS CTYAEHTOB OYHOU (hOpMBI OOVUEHUS.




Tekyiast paboTa cTyneHToB ouHOU GopMbI 00yueHust orieHuBaeTcs B 100 6aios,
KOTOPBIE PACTIPENIEISIFOTCS MEXKTY IByMsI MOIYJISIMU (TIEprOIaMu 00ydIeHUS )

CIICIIYIOIIM 00pa3oM:
Monyns | MakcumaibHas MakcumalibHast CcyMma MaxkcuManbHbBIN Oat
(mepuon, | cymma GayuioB 0asioB 3a paboTy Ha 3a pEUTUHTOBYIO
oOy4eHus1) B MOJIyJIE MPAKTUYECKUX U KOHTPOJILHYIO paboTy
71a00paTOPHBIX 3AHSITUSIX
1 50 30 20
2 50 30 20

VII. MatepHna/ibHO-TeXHHYECKOe ofecneueHue
YueOHbIH nponecc 1mo ﬂaHHOfI JUCHUIIINHE ITPOBOAUTCA B ayAUTOPUSX, OCHAILICHHBIX MyJIBTHMeZ[HﬁHLIMH

CcpeaAcTBaMu 06yIIeHI/I$I. ,Z[Jlf[ OopraHusanuun CaMOCTOSTEJIbHON paGOTI)I CTYACHTOB HeO6XOZ[I/IMO HaJIU4ue

TNEPCOHAJIbHBIX KOMIBIOTEPOB € JOCTYIIOM B I/IHTepHeT.

HaumeHoBaHue
crenuajJbHbIX ¥
noMeleHui ¥ MoMelleH uil

OcCHAaIIleHHOCTh
crenyajJbHbIX
noMeleHui "

IlepeueHb TMLIEH3MOHHOTO
NPOrpPaMMHOTI0 o0ecnedyeHus.
PexkBH3UTHI MOATBEPKAAIONIETO

AJIS1 CAMOCTOSITEJIbHOI noMeIeHu i IS JAOKYMEHTAa
padoThI CaMOCTOSITETbHOM
padoThI
YuecOHast ayTuTOpHs JJIs HaGop yueOHOI Google Chrome — GecrnatHo

MPOBEICHUS 3aHSATUN
JIEKIMOHHOTO THIIA, 3aHATUI
CEMUHApPCKOTO THUIIA,
KYPCOBOTO MPOEKTUPOBAHUS
(BBITIOTHEHUST KYPCOBBIX
paboT), TpyINIoOBBIX U
WHIUBUAYaAJIbHBIX
KOHCYIIBTallui, TEKYILIETO
KOHTPOJISI
MIPOMEKYTOTHO M
arTecTaluu,

VYyeOnas aynuropus Ne 207
(Kopmyc 3, 170002,
Trepckas o0i., T.TBepb, Tiep.
CanoBeiid, 1om 35)

Mebenu, MeaoBas
nocka, [lepenocHoi
HOYTOYK,
WNHTepakTBHAs
cucrema Smart Board
660iv co BCTpOEHHBIM
PO EKTOPOM

Kaspersky Endpoint Security 10 nus
Windows — AKT Ha mepemady Ipas
ITK545 ot 16.12.2022.

VIII. CBenenusi 00 00HOBJIeHMH padoyeil MPOrpaMMbl IMCHUILIMHbI

HOBBIM CTaHAAPTOM

Nerr.m. OOGHOBNIEHHBIN paszen Onucanne BHECEHHBIX PexBU3HTHI NOKYyMEHTA,
paboueii nporpamMmet M3MEHEHMI YTBEPAUBILETO
JUCIHHMITIIINHBI HU3MEHECHUSA
1. I-VIII Koppekruposka Bcex [Iporokon Ne 10 ot
pa3aesoB B COOTBETCTBUH C 29.06.2021




