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1. IINTAHUPYEMBIE PE3YJIBTATBI OBYUEHUS 11O JUMCHUITVIMHE

dopmupyeMble KOMITCTCHIHN TpeboBaHus K pe3yIbTaTaM 00yUCHUSI
Ne Kon Komnerenius
KOMIICTC
20007051
O6menpodeccuoHaabHbIE
1 OIIK-2 | cnocoOHOCTh MCIONIb30BaTh OCHOBHBIE B pe3yabTare OCBOCHUS AUCIUTUIMHBI
3AKOHBI ECTECTBEHHOHAYHBIX 00yHaIoLMiiCs JOIDKEH
JMCIUATUIMH B TIPO(ECCHOHATBHOM )
JeATEILHOCTH, TIPUMEHATH METO/IBI 3HaTh KIacCHUKALIIO CHCTEM;
MaTeMaTHIeCKOTO aHAIH3a U Ymerb:
MOJICITMPOBAHU, TCOPCTHICCKOTO U - OCYHICCTBIIATH MAaTEMATHYCCKYIO U IIOCTAHOBKY
OKCIICPUMECHTAJIbHOTO UCCICAOBAHUA 3a71a4 110 OIMMCAHUIO CUCTEM,
- IPUMCHATH CUCTEMHBIN noaxoq AJid pEeICHUA
IMPUKIIAJHBIX 3a/1a4,
Bﬂa}leTb MCTOAAaMU U CPECACTBAMU
(I)OpMaJ'H/ISaHI/II/I u aI[eKBaTHOﬁ AJIIroOpuTMU3 AU
MAaTEMAaTHYICCKOI'0O MOJACIIMPOBAHU.
2 [TIK-5 | cmocobHoCTs IPOBOANTE MOACIHPOBaHKE | B pe3ynbrare OCBOCHHS TUCIUILTHHBI

MPOLIECCOB U CUCTEM 00yuaoLIMIiCs JOIDKeH

3Harb:

- OCHOBHBIE KJIacChl MoJiesiel MH(POPMAIMOHHBIX
CHCTEM TIPEAMETHOM 001aCTH,

- TEXHOJIOTHIO WX MOJICIUPOBaHMUS,

- IIPUHLIMIIBI TIOCTPOEHMSI MOZIETIEN IPOLIECCOB
(YHKITMOHUPOBAHUS CUCTEM;

YMersb pazpabaTbiBaTh CXEMbI MOJETUPYIOIINX
AJIT'OPUTMOB CUCTEM U PCATIM30BbIBATH C
HCIIOJIB30BaHUEM KaK S3bIKOB OOIIIET0
Ha3HA4YCHMA, TaK U MMAKECTOB MPUKIaTHBIX
IPOrpamMM (S3BIKOB U CUCTEM) MOJIEIMPOBAHNS,
B.]'Ia)leTl) HaBbIKaMH UMHUTAIITMOHHOI'O
MO/IEITMPOBAHUS CJIOKHBIX CHCTEM C
HCIIOJIb30BAHMEM HHCTPYMCHTAJIBHBIX CPCIICTB

2. MECTO JUCHUILIVHBI B CTPYKTYPE OBPA3OBATEJIbHON
IHPOI'PAMMBbI

Conepxanue JUCHUILUIMHBI OCHOBBIBACTCS U SIBJISIETCSA JIOTUUECKUM TMPOIOTIKEHUEM
CHEAYIOIIUX TUCITUTUINH:

Ne HaumeHnoBanue quCHUIUIMHBL (MOJTYIIS)

1 | Iuckpernas matematuka (Teopus MHOXeCTB, OyneBa anreOpa, Teopus rpados)

2 | BeruucnurtensHas ~— Marematuka — (KOHEYHO-pa3HOCTHBIE — ypaBHEHHS,  YHCICHHOE
WUHTETPHPOBAHHE)

3 | Maremaruka (JJuddepeHimanbHoe WHCUYUCICHUE, HHTETPATbHOE HWCYUCICHHE, TEOPHUs
BEPOSTHOCTEW, MaTeMaTHYECKasl CTATHCTHKA U CITy4ailHbIE MTPOIIECCHI)

4 | TexHONOTHUs MPOrpaMMHUPOBaHUsl (AJTOPUTMHU3AIKS U KOJUPOBAHHUE TIPOTPAMM )

5 | [lpumeHeHne MaTeMaTHYeCKUX TIAKETOB B HAYYHBIX HccieqoBaHusx  (Metozpbl
TUTAHUPOBAHMSI SKCIIEPUMEHTA, METOJIbI PEIIICHHE CHCTEM YPaBHEHUH)

6 | Merozp! uccnenoBanus onepanuii (CucTeMbl MACCOBOTO 00OCTYKMBAHHSI)

7 | Teopust uH(bOpMAMOHHBIX TporeccoB u cucteM (OmucaHue CUCTEM B BHJEC UYEPHOTO
SITIMKA)




Coz:ep;xaHHe AUCHUIIIIMHBL ~ CIIYJKUT OCHOBOH A1 U3Y4YCHHUA  CIICAYIOIIUX

JTACIUIIINH:
Ne HaumeHoBaHMe AMCHUIUIMHBL (MOZYJIS)
1 Meroap!l ucciaen0BaHus ONepannui
2 Metoab! U CpefcTBa NPOSKTUPOBAHNS HHPOPMALMOHHBIX CUCTEM M TEXHOJIOTHI

3. OBbEM JUCHUIIJINHBI
OO6111as TpyA0€MKOCTh AUCHMIUIMHBI COCTaBIsIeT 4 3a4. enuuull, 144 gacos.

ITpenmer kypca, ero nenu u 3agadu. CoznepkaHue Kypca
Y €r0 CBS3b C APYTMMH JUCHUIUIMHAMU CIIEIIUAIBHOCTH.
[To3HaBaTenbHbIE ACMEKTHl TEOPHUHM OO0 U MOJe-
TUpoBaHUs. MecTo MOJENMpPOBaHNs B COBPEMEHHON HayKe
U npakTuke. Mcnons30BaHne MOIEIUPOBAHNS TIPU
HCCJIETOBAaHUM U MTPOEKTUPOBAHUH NH()OPMALIMOHHBIX
CHUCTEM U TEXHOJIOTUH.

OCHOBHbIE NOHATHS TEOPUU MOJIETUPOBAHUS CUCTEM

By yueOHol paboThl Bcero Cemectp
4acoB Ne 7
OO6m1ast TpyI0EMKOCTh TUCIHUILIAHEI, Yac 144 144
KonrakTHas pa6ora (ayaiuTopHble 3aHATHS), B 51 o1
T.4.:
JICKIIUU 34 34
n1abopaTOpHBIE 17 17
CamocTosiTeIbHAs1 paboTa CTYIEHTOB, B TOM 93 93
yHcie:
KypcoBoii mpoekr
Kypcosas pabora
PacueTHo-rpaduueckoe 3amanus 20 20
WMHuBuayanpHOE JOMAIIHEE 3aaHUe
Jlpyeue 6uovl camocmosamenbHol pabomwl 37 37
dopma IpOMEKyTOUYHOU aTTeCTAlUN 36 36
DK3aMeH
4, COAEP KAHUE JUCHUITJINHBI
4.1 HaumeHOBaHMe TeM, HX CO/iep:KaHNe U 00beM
Kypc4 Cemectp 7
O0bem Ha TeMaTHYECKUH
pasjzen 1o BUaaM yueOHoH
Harpy3KH, 49ac
=N
Ne HaumenoBanue paznena o g %
n/n (KpaTkoe cojiepKaHue) ?, i §
= QE) = % §
= |E E|5 & ¢ E
5 |& 2|8 | 2 ¢
= = s8R 8 O 4
Pa3nea 1. O01mue npeacraBiieHUsi 0 TEOPHUU M IPAKTHKE MO/IeJTUPOBAHUS
Brenenrie. OCHOBHbBIC MMOHATUS U ONIPEIETICHUS 8 5 5




Mozenu 1 ux pojb B U3y4€HHH MTPOLECCOB (PYHKIIMOHU-
poBaHus MHQOPMAITMOHHBIX cucTeM. Kimaccudukarms
BHJIOB MOJCIMPOBAHUSA CUCTEM. AHAIUTUYECKUE U UMHTA-
LMOHHbIE MOJieNIi. OCHOBHBIE MOHATHUS TEOPUH MOJAEIIUPO-
BaHUS CHCTEM.

Dopmanusanys ¥ UIMUTALKUS IPOLECCOB
(GYHKIIMOHUPOBAHUS CUCTEM

dopmarabHOE ONIMCAHUE UMUTALIMOHHON Mozenu. [lonstre
0 MOZAEIBbHOM BpeMeHU. CTpyKTypHas CXeMa UMUTaLU-
OHHBIX MOJelIe. MoeMpoBaHUE METOJOM ITPOCMOTpa
aKTUBHOCTEH. MozenMpoBaHUE METOIOM COCTaBJICHUS
pacriucanus coObITuil. MoaenupoBaHue METOJJOM CHHXPO-
HU3aluuU IpoueccoB. MoaenupoBanue METOIOM yIIpaB-
JIeHUs TpaH3akTaMu. MoJenupoBaHue METOOM YIIpaB-
JICHMSI arperaTamu.

Pasznen 2. MO)IeJII/IPOBaHI/Ie CTOXACTHYECCKHUX CUCTEM

OO01as xapakTepUCcTHKa METO/1a CTATUCTUYECKOTO MOJIe-
nupoBanus Ha OBM.

Buner cnyyaitaeix 00bekToB. HMcnions3oBanue
BEPOATHOCTHBIX XapaKTEPUCTHK CIIy4aHbIX OOBEKTOB.
MeTo/1bl reHepalyy MCEBIOCTYIANHBIX
nocJeioBaTenbHOCTeR yncesn Ha OBM.

ITonsTHe 0 nceBaocaydanHbIx yncnax. [lonyuenue
PaBHOMEPHOPACIIPEACIICHHBIX CIIyYalHbIX YHCEIL.
AnmnapaTHbli cioco0 MOMyYeHUs CIIy4aHbIX
nocneaoBarenbHocTel. TaOnuuHbIi CIOCO0 MOTy4eHUS
CIIy4alHbIX [10CJIEJ0BATEIbHOCTEN. AJITOPUTMUUECKUIA
C1oco0 Moy4eHus MCeBIOCTyYaitHbIX
MOCJIEIOBATEILHOCTEH. AJITOPUTM «MAaru4eCKux
dbopMyn». AITOPUTM «KBaJpPaTOB». AITOPUTM CTETICHHBII
octatkoB. KoMOMHMpOBaHHBIE CLIOCOOBI MOTYUYEHUS
CIIy4alHBIX MOCJIEI0BATENbHOCTEN.

MNMuranus ci1y4aiHbIX COOBITHIA.

ANTOpPUTM TeHEepaIui HE3aBUCUMBIX CITyUYalHBIX COOBITUH.
AJNTOPUTM T€HEPALMH 3aBUCUMBIX CIIYYailHBIX COOBITHH.
AJNTOPUTM T'€HEPALMH TTOTHOW TPYIIIBI CITyYaitHbIX
COOBITHH.

['enepanys ciiy4ailHbIX YHCEJI C 3aJaHHBIMU 3aKOHAMU
pacupeseneHus.

Meton o6patHoit pyHkmMu. MeTo ucKiroueHuid. MeToabl
reHepay HOPMAaJIbHBIX CIIy4alHbIX uyncen. Meron
TeHEepaly CIIy4ailHbIX YHCEell, pacipeleJI€HHBIX 10
3akoHy Ilyaccona. I'enepanus cixygallHbIX yucen,
MOJAYUHEHHBIX MHOTOMECTHBIM 3aKOHAM paCIpe/IesICHuUs.
ITony4yeHue peanusaiui CIy4aiiHbIX BEKTOPOB U

IIPOLIECCOB.
MeTo CKOMB3SIIEro CyMMUpPOBaHus. MeTo

dbopmupyromero GpuabTpa

10

C MOACJISAMH

Pa3)1e.11 3. Teopml U MPAaKTHKA IPOBCACHUA BIYHC/IUTC/IbHBIX IKCIICPUMEHTOB

PerpeccrnoHHbli aHAJIN3 CIOXKHBIX CUCTEM

ITonsiTne 0 perpecCMoHHBIX MOAENAX. Perpeccust nmepBoro
pona. Perpeccust Broporo poaa. AHalu3 perpecCUuOHHBIX
3aBHCUMOCTEH.




IIpoBepka aIcKBATHOCTH MOJEINIEN

Cratuctuueckas o6paboTka pe3yapTaToB B Mpoliecce Mo-
JIenupoBaHus WH(OpPMAIMOHHBIX cucTteM Ha OBM.
Kpurepuun cornacuss UMUTALMOHHBIX MOJEIEH: KPUTEPUI
CterofieHTa, Kputepuii dumiepa, KpUTEpPUN XU-KBaJApar.
[IpoGiieMa CXOAMMOCTH pE3YJIBTATOB MOJEIUPOBAHHUS.
[IpoGiema oOecrieyeHUss TOYHOCTH U JIOCTOBEPHOCTH
pE3yJIbTaTOB KOMIIBIOTEPHOTO MOJAEIUPOBAHUS.

Pasznes 4. UHcTpyMeHTAJIbHBIE CPEICTBA MO/IEJIMPOBAHUS CUCTEM

ITporpaMMHO€e 06ecTIeYeHUE MOJEIINPOBAHUSI CUCTEM 8 15
OcHOBHBIE IOHATHA SA3BIKOB M CUCTEM MOJECIUPOBAHMUS.
CucremaTtu3zanus A3bIK0B MoJienupoBanus. [Ipumepsr Hau-
0oJiee pacpOCTPAaHEHHBIX SI3bIKOB MOJIEIIUPOBAHMSL.
OcHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO MOACIUPOBAHUS
CrpykTypa cucteM 00beKTHO-OPUEHTHPOBAHHOIO
MozenupoBanus. UML — ynuBepcanpHas HoTauus
MojaenupoBanus cucteM. OObeKkThI U Kiaccsl. [loBenenue.
Tunel u crepeoTunsl nepeMeHHbIX. Tumbl 1anHbix. Kapra
noseneHus. Cpssu.

ITakeTbl KOMIIOHEHTHOIO MOJIEAUPOBAHUS

CuHTakcuc nakeroB MojenupoBanus. IHTerpupoBaHnHas
cpena nakera Mozaenuposanus. CocTaB NpoeKTa
MozennpoBanus. CpelncTBa pejakTupoBaHus. YnucieHHble
oubmotekn. [IpoaBrKeHne MOIETHFHOTO BPEMEHH.
VYnpasieHue MOJEIBHBIM SKCIIEPUMEHTOM B ITAKETaX
MOJEIINPOBAHUS.

BCEI'O 34 17 37

4.2. ConepskaHue NPaKTHYECKUX (CEMUHAPCKUX) 3aHATHIA
He npeoycmompeno

4.3. Coaep:xanue Ja00paTOPHbIX 3aHATHIA

Ne | HammenoBanue Tema nabGopaTtopHOro 3aHATUs K-Bo | K-BO
n/n paszznena 4aco | 4acoB
TUCIIAILINHEI B CPC
cemectp Ne 7
1 | Pazgen 1. MMuTanmoHHOE MOJEINPOBAHNUE AETEPMUHUPOBAHHON 5 7
CHCTEMBI MacCOBOT'0 OOCITYKHBaHUs
2 | Paznmen 2. MonenupoBaHue CIydaifHbIX YHCEN ¢ 3aJaHHBIMU 4 4
3aKOHAMHU pacrpeieseHus
3 | Paznmen 2. MopenupoBaHue Ci1y4alHbIX IIPOLIECCOB C 3aJaHHOU 4 4
KOPPEJSIMOHHON QpyHKIINEH
4 | Paznmen 3. [TocTpoeHue perpecCuOHHBIX MOJENEN CUCTEM 2 2
MaccoBOTr0 00CTy>KUBaHUS
5 | Paznmen 3. O06paboTka 1 aHaJIN3 Pe3yIbTaTOB MAITMHHBIX 2 2
HKCIIEPUMEHTOB C UMUTAIIMOHHBIMHA MOJIEIISIMU
HUTOTO. 17 20
BCEI'O: 37

5. ®OH] OHEHOYHBIX CPEACTB JJIs IPOBEAEHUA TEKYHIEI'O
KOHTPO.I51 YCIIEBAEMOCTH, TIPOMEXKYTOUYHOI
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ATTECTAIIUA 110 UTOI'AM OCBOEHUSA JTUCIHUITIMHDBI

5.1. [lepeyeHb KOHTPOJIbHBIX BONPOCOB (THMOBBIX 321aHUI)

OK3aMeHAMOHHbIE BOIIPOCHI

. Mopenu 1 ux poJib B U3y4eHUH UHPOPMAITMOHHBIX CUCTEM
. Kimaccudukanus u cBoiicTBa Moieiei

AHanuTHYeCKHE U MMUTAIIMOHHBIE MOJICITN

dopmanabHOE ONIMCAHUE UMUTALMOHHON MOJEIHN

[ToHsiTHE O MOJIETIBHOM BPEMEHHU

CTpyKTypa UMHUTAIIMOHHBIX MOJIeNEH

MoaenupoBaHre METOJA0M MPOCMOTPA aKTUBHOCTEHN
MonenupoBaHue METOAOM COCTABICHUS PACITUCAHUS COOBITHI
MopaenupoBaHue METOIOM CHHXPOHHM3ALIMU ITPOLIECCOB
MoaenupoBaHre METOAOM YIPABJIEHUS TPAH3AKTaAMU

. CocoOBl 1osTy4eHus CiIydyaiHbIX YUCel

Mertoapl reHepanyu NceBAOCIyYaliHbIX KBa3UPAaBHOMEPHBIX IIOCIIEI0BATEIBHOCTEN YHCEN

: FeHepauH;I MocJIe0BaTeIbHOCTEH CJ'Iy‘IB.ﬁHHX YUCCJI C 3a/laHHBIM 3aKOHOM PACIIPCACIICHUS

METOZOM 00paTHON (PYHKINU

["'eneparus nmociea0BaTeNbHOCTEH CIy4alfHBIX YUCEN C 3aJaHHBIM 3aKOHOM pacIpeiesIeHus
METO/I0M HUCKIIFOYEHU I

Mertobl reHepanuy Nocie0BaTeIbHOCTEHN Cly4alHbIX YUCell, paclpeieeHHbIX 110
HOpPMaJIbHOMY 3aKOHY

Mertobl reHepanuy nocie0BaTeIbHOCTEH ClIydaiHbIX YHCell, paclpeAeIeHHbIX 10
3akony [lyaccona

MozenupoBaHre MHOTOMEPHOIO COBMECTHOI'O PACHPEEICHHS CIIy4aifHbIX YUCEeN

MeTo1bl MOAETUPOBAHUS CITYyYalHBIX COOBITUI

. Metoast MOACIINPOBAHUA CHy‘IﬁfIHLIX IMponIeccoB

Knaccudukanust HHCTpyMEHTaIbHBIX CPEJACTB MOICITUPOBAHUS
OOBEKTHO-OPUEHTHUPOBAHHBIN MOIX0]] K MOJISTUPOBAHHIO: KJIACChI, 00BEKTHI, CBSI3H,
CTPYKTypa

CTepeoTuIibl U TUMBI JAHHBIX B MAKeTaX 00bEKTHO-OPUEHTUPOBAHHOTO MOJIEITUPOBAHUS
[TonsiTHe KapThl MOBEICHUS B TaKeTaX OOBEKTHO-OPUEHTHPOBAHHOTO MOCIIUPOBAHUS

. IlonsaTHE COCTOSTHUN U MEepexoJ0B B IMAKETAX O6’LCKTHO'OpI/IeHTI/IPOBaHHOFO

MOACIIUPOBAHUA

. MogenpHOE BpEMs B ITAKETAX 06’beKTHO'OpI/IeHTI/IpOBaHHOFO MOZACIINPOBAHUA. AJ'IFOpI/ITM

MPOJBUKEHHSI MOAEIBHOTO BPEMEHU
VYnpaBieHne BBIYUCIUTEIbHBIM KCIIEPUMEHTOM B ITaKeTaX 00BEKTHO-OPUEHTUPOBAHHOTO
MOJIETTUPOBAHUS

CpencTBa ONTUMHU3ALUI MOJIENH B AKETaX 00bEKTHO-OPUEHTUPOBAHHOTO MOJIETUPOBAHMS
WuTerpupoBanHas cpefia nakera 00beKTHO-OPUEHTUPOBAHHOTO MOIETTUPOBAHUSI.
PenaxtupoBanue u Bu3yanusanusi MOAEIN

. Craructrueckas o00paboTKa pe3yabTaTOB MOJACIUPOBAHUS
. OneHka aIekBaTHOCTH UMHUTAIIMOHHBIX MOJIeNIeH
. ITocTpoeHune perpecCHOHHBIX MOJIIIeH

[IpunHsiTHE penieHnii no pe3ynbTaraM MOJAEIUPOBAHUS

Cuctema umutarmonHoro moaenupoBannsi ARENA: coBpeMeHHOe cocTosTHUE, 007IacTH
MIPUMEHEHUS, aPXUTEKTypa, UHCTPYMEHTHI, BO3MOKHOCTH B3aHMOJIEHCTBUSI.

[Iponecc monenupoBanus B cpene ARENA: mabmons! permeHuit, TUIIBI 0JI0KOB, MTaHEIH
uHcTpyMeHToB. [Ipocreitas nmutarmonnas mojens B ARENA.

[Tpumepsnl 5K3aMEHAIMOHHBIX 3a]1a4



DK3aMeHallMOHHAas 3aj1a4a |

Cucrema mpeacTaBiseT co0oit 6acceliH ¢ BXOAHOW TpyOo#l M BbIXOJHOM TpyOoi. Ha
BXOJIHOM TpyOe HMMeEeTCsl 3aclIOHKa, KOTOpash MOXXET MEePEeKpbIBaThb BXOJHON MOTOK.
CKOpOCTh BXOJIHOTO MOTOKA V pacrpesiesnieHa 1o HOpMalbHOMY 3aKOHY C ITapamMeTpaMu
(m, s). CkopocTh BBIXOAHOTO MOTOKA MOCTOSIHHA U paBHa W. Eciin ypoBEHb XKUAKOCTH
B OacceifHe MOBBIMIACTCS 0 BeIMYMHBI Hmax, To 3aciioHKa MOJHOCTHIO U MTHOBEHHO
MEePEeKphIBaET BXOAHOM MOTOK. [lpu cHmkeHuu ypoBHs 10 BenuunHbl Hmin 3acnmonka
BHOBb OTKPBIBAET BXOJHOW NOTOK. Bennumna Hmax 3amaeTcs HHTEPAKTUBHBIM

a1eMeHTOM B npenenax oT 40 go 50.
m=5,s=1, W=4,Hmin = 30

DK3aMeHaIlMOHHAas 3aj1a4da 2

Cucrema mnpeacraBiseT cOOOH YTIOT, COCTOSIIMUA M3 HarpeBareiss M peryisTopa.
Cxkopocts HarpeBanus — 150 C/muH; ckopocth octhiBanusi — 40 C/mun. Temneparypa
ytiora T 3agaerca MHTepakTUBHBIM 3eMeHTOM B npeaenax ot 500 C mo 2000 C. Ilpu
HarpeBaHWM YyTIOra 10 TeMmeparypel T+A, peryasTop yTiora OTKJIOYAET
HarpeBaTeNbHbIA 3JIEMEHT, 3aTEM BHOBb BKJIIOYAET €r0 MPU CHUKEHUH TEMIIEpaTyphl
no T-A. IlorpemHOCTh peryaupoBaHus A TMOJYMHEHA HOPMAaJIbHOMY 3aKOHY
pacnpeneneHus ¢ MaToxxuianneM m=40 1 cpeJHEKBaApaTUYHbIM OTKIIOHEHUEM d=10.

DK3aMeHallMoOHHas 3aj1a4a 3

Ha Tamo)XeHHBI MYHKT MPOMYyCKa C MHTEHCUBHOCTHhIO L=2 MuH-1 (mokazaTenbHBbIN
3aKOH pacHpe/esieHus1) Bbe3KalT aBTOMOOMWIN. OHU paclpenenstoTcs MONepeMeHHO
o JABYyM TepMuHaiaMm. Bpems oOciykuBaHus aBTOMOOWISI B TepmuHaie — 1. Eciu B
TEpMUHAJIE CKaruMBaeTcss 2 W OoJjiee aBTOMOOWJS, BXOMHOM mimaréaym Ha IYHKT
npomnycka mnepekpbiBaeTcs. Bpemsi T perynupyeTcss MHTEPAKTUBHBIM 3JIEMEHTOM B
npenenax ot 1 10 4 MuH.

OK3aMeHalMoHHad 3a1a4a 4

Bomus3u «Turanuka» nosiBisercs aiicoepr. HauanpHoe pacctosiHue N0 aiicbepra — oT
800 nmo 1200 m (3amaeTcsi WHTEPAKTUBHBIM 3JeMEHTOM). CKOpOCTb COJIMKEHUs
aricoepra ¢ kopabimem — 10 y3noB (Mopckux Muiab B 4ac). Korma paccrosiHue 10
alicoepra yMEHBIIIA€TCS BJBOE IO OTHOIIEHUIO K HayajJbHOMY, BIIEPEICMOTPSIIUN
JOKJaabIBa€T 00 OTOM BaxTeHHOMY oduiepy, BaxTeHHbIH odunep uepe3 20 c
JIOKJIa/IbIBACT KalUTaHy, OIIAPAIICHHBIM KAalUTaH B TEYECHUE BPEeMEHU T pa3MBIILISET,
YTO K€ JeNaTh, W OTHAeT KOMAaHAY pyJI€BOMY Ha HU3MEHEHUe Kypca. PyneBoi
nmpoceimaercs 4epe3 30 c 1mocie MOMy4YeHUs KOMAaHHbI, YBOJIUT Kopabiib OT
CTOJIKHOBEHMS U CHOBa 3ackinaeT. Bpems T pacnpenesieHO 110 HOpMalbHOMY 3aKOHY C
MaToXXUJaHUEM | MUH M CpeIHEeKBaApaTUYHbIM OTKIOoHeHHeM 10 c. Mopckas Muis =
1852 ™, 3amath koHcTaHTOW. I[losiBNeHue aiicOepra ompemenuTh C TMOMOIIBIO TUTaHA
MPOTrOHA MOJIEHN WJIM HHTEPAKTUBHOTO 3JIEMEHTA (KHOTIKH).



BKSaMCHaHI/IOHHa}I 3aJgada 5

C BbICOTBI 15 KM C 3eMHOro MEXIUIAaHETHOro Kopalisi Ha Mapc cOpaceiBaeTcs
HaOJII0JaTENIbHBIN 30H]1, KOTOPBIM CBOOOIHO Ma/aeT Ha MOBEPXHOCTh KPACHOM IJIaHETHI
70 BBICOTBI 3 KM. 3aT€M BbIOpAchIBAE€TCS MAPAIIIOT, U 30HJ MPOJOJIKAET CHUKEHHUE C
IOCTOSTHHON CKOPOCThIO 5 M/c. C MOMEHTa pacKphITus napaintora Kaxasie T1 cexyHn
30HA mpou3BoAUT (oTocHUMOK. Ha BbicoTe 1.5 KM 30HA 3amedaeT MapcHaHCKas
MPOTUBOBO3AYLIHAsE 000pOHA, KOTOpas B TeueHue T2 CeKyHJ MPUBOAUTCS B OOEBYIO
TOTOBHOCTh, a 3aTeM Kaxjple 40 CeKkyHJ MNpPOM3BOJIUT BBICTPENbI MO 30HAY, HO HE
nonagaer. Ha Beicore 200 M IIBO Ttepser 30HA U3 BUAY. YCKOpEeHHE CBOOOHOIO
nagenuss Ha Mapce — 3.7 m/c2. Bpems T1 3amaTe HWHTEpPaKTHUBHBIM 3JIEMEHTOM B
npenenax ot 30 go 90 c. Bpems T2 pacnpeneiieHO mo HOPMaIbHOMY 3aKOHY C
Maroxunanrem 100 ¢ u cperHeKBagpaTHUHbIM OTKJIOHEHHEM 10 c.

DK3aMeHallMOHHAas 3a1a4a 6

Ha nakokpaco4HOM NpOM3BOACTBE pa3/IMBOYHAs MallMHA pa3auBaeT Kpacky B 150-
JUTPOBBIE EMKOCTU co ckopocThio W n/c. Tlocrne 3amonHeHus: eMKOCTH pasyiuB KpAacKu
IPUOCTAHABIIMBAETCSA, E€MKOCTh 3aKpBhIBAECTCS KpBIMIKOM B TedeHue 12 c, 3atem
3alanBaeTCsl B MOJUATUIICHOBBIM MEIIOK B TE€YEHHE 23 C, 3aT€M B MAIlMHY IOJAETCS
HOBasi EMKOCTh B T€ueHHE 3 ¢ W mpoiiecc paszinBa Bo3oOHOBseTcsa. Kontponep OTK
BpeMs OT BPEMEHH OTJIMBAET M3 €MKOCTH, HAXOASIIEHCs Ha pa3nuBe, 10 1 Kpacku s
MPOBEACHUS KOHTPOJS KayecTBa. Kpacky MOXXHO OTJIMTH TOJIBKO B TOT MOMEHT, KOTJa
€MKOCTh HAXOJAMTCS Ha pa3nuBe U B Hed Oousbiie 10 1 kpacku. CUMTaTh, UTO MOPLIHUS
OTJIMBAETCA MTHOBEHHO. KoHTposbHasg mopuus kpacku B TedeHue 50 ¢ mopaercs B
YCTAaHOBKY 3KCHpPECC-aHAIN3a, TJe TecTupyeTca B TeueHue T muH. [locnme 3aBepiueHus
TE€CTa KOHTPOJIEp B TE€UYEHHWE 2 MHH. 3allMCBIBAET PE3YyJbTaThl B >KYypHal U BHOBb
MOJXOUT K MalluHe, YTOObI OTJIUTh HOBYIO KOHTPOJIbHYIO TTOPIHIO Kpacku. CKOpPOCTh
W 3amarb WHTEpAaKTUBHBIM 3JIeMEHTOM B wuHTepBaie oT 5 go 10. Bpemsa T
pacrpeneneHo HOPMajlbHO C  MAaTOXHIAHMEM 2 MHH U CPEAHEKBAAPATUYHBIM
oTkJI0oHEHueM 10 c.

DK3aMeHaIMoHHas 3ama4da 7

B noazemHOM pe3epByape reifzepa HakarIMBaeTcs Boja co ckopoctbio 200 ii/c.
Korga o6bemM BoAbl MpEBBICUT V 1 MPOUCXOIUT BbIOpOC (hoHTaHA Ha BbicoTy HM u
pe3epByap OIyCTOIIAeTCsl Ha ABE TPETH. ['Waposioruyeckas CTaHIUs pearupyeTr Ha
BbIOpoC (QoHTaHa uyepe3 3 ¢ eciu ero Beicota mnpeBbicuT 15 M. Ilocne storo
TUAPOJIOTHYECKasi CTAaHIMSI aBTOMATHYECKU MPOU3BOJUT 3a00p MPOOkI BOJbI B T€UECHUE
10 ¢ u BHOBb HEPEeXOOUT B peXuM HaOmoaeHus. Bemnuumna V  3amgaercs
WHTEPaKTUBHBIM dJeMeHTOM B mpenenax oT 2600 mo 3800 n. Bwicora dontana H
SBJISIETCA CITyYailHOW BEJIMYMHOM, HOPMAJIbHO pacHpeiesIeHHOW ¢ MaToxuaanueMm 20 m
Y CPEIHEKBAPATUYHBIM OTKJIOHEHHEM 4 M.

DK3aMeHallMoOHHas 3a1a4da 8

buatnonuct, uas 1o AUCTaHUUM, MPEOJOJIEBAET 5 KM C MOCTOSAHHOM CKOPOCThIO 20



kMm/gac, ciaenyromnme 150 M 10 orHeBoro pyoexka oH eaer ¢ 3amemienuem 0.1 m/c2.
[Ipu6ObiB Ha pyOexk, CHOPTCMEH U3TOTaBIMBAETCS K cTpenbOe B TedeHue 20 c, 3aTem
JIeJIaeT MOIpaBKy Ha BETEp W MPOU3BOAUT S5 BBICTPENOB ¢ UHTEpBaioM 6 c. [lonmpaBky
Ha BETEp CHOPTCMEH JENAET OJIUH Pa3 — TOJIbKO MEepe/l HayaloM CTPENbObl, ONPECIINB
HampaBJeHHEe BeTpa Mo (UIakKaM — «HampaBo» WU «HayieBo». CKOpOCTh BeTpa —
ciiyyaiiHasi BelMuMHA ¢ HyJeBbIM MatoxuganueM u CKO 2 w/c. Eciu B MOMEHT
BBICTpEJIa MOIpaBKa, BEIOpaHHAss OMATIOHUCTOM, COOTBETCTBYIOT HAMPABIICHUIO BETpa
M CKOPOCTHh BETpa HE MPEBBIMIAET V M/C, CUYMUTAETCS, YTO aTieT TOMajJl B MUIICHb.
[IpenenbHyI0 CKOPOCTH BeTpa V 3a/1aTh HHTEPAKTUBHBIM 3JIEMEHTOM.

DK3aMeHallMOHHas 3a1a4a 9

Ha npuemHyro muionmaaxky nsieBaTopa Kaxable T MHUH IPHUE3’)KaeT TPY30BUK H
npuBO3UT M TOHH 3epHa. 13 rpy30BHKa 36pHO MTHOBEHHO NEPETPYKAETCA B IPUEMHBIN
Ooynkep eMkocTbio K TonH. Kak TobKkO preMHbIN OYHKEp 3amojHseTcss 0ojee yeM Ha
%4 cBOero o0beMa, HAaUMHAETCs MOATrOTOBKA K MEpPErpy3Ke 3epHa U3 NPUEMHOT0 OyHKepa
B OJMH M3 OCHOBHBIX. [I0JrOTOBKA COCTOMT M3 CIEAYIOIIMX ITANOB: IIPOBETPHUBAHUE
OCHOBHOro OyHkepa — 11 MHH, oJBelIeHHE pyKaBa K OCHOBHOMY OyHKepy — 4 MUH,
OTKPBITHE 3aCIOHKM — | MHH. 3aTeM MPOUCXOJUT MEpErpy3Ka 3epHa U3 IMPHUEMHOIO
OyHKepa B OCHOBHOM co ckopocThio 400 xr/mMuH. Bo Bpemsi meperpy3ku MpUEMHBIM
OyHKEp MOXET MpOoJ0JDKaTh MpPUHUMATh 3epHO. lleperpyska 3aBepuiaeTcsi, KOrjua B
npueMHOM OyHKepe okas3biBaeTcsi 3epHa Menee yem 0.1 K. B cnenmyromem mukie
Meperpy3ku y4acTBYEeT APYrou, M3HAYaJIbHO MYCTOW, OCHOBHOUM OyHkep. Bemnumna T
pacnpeaeneHa HopMaibHO ¢ matoxuganueM 30 mun u CKO 2 mun. Benmnunna M
pacnpeaeneHa HopMabHO ¢ MatoxkuaanueMm 1.5 Tounsl 1 CKO 0.2 Tonnsl. Bennunna K
3a]a€TCSl UHTEPAKTUBHBIM 3JIEMEHTOM B MHTEpBAJeE OT 8 10 12 TOHH.

5.2. IlepeyeHb TeM KypCOBBIX NPOEKTOB, KYPCOBBIX padorT,
HX KpaTKoe cojJep:KaHue u 00beM.

He npeoycmompeno
5.3. IlepeyeHb HHAMBUAYAJIbHBIX JTOMANIHUX 3aaHU,
pacuyeTHO-rpaguUeCcKUX 3aJaHHUH.

Ha semonnenne N3 mnpemycmorpeno 20 4HacoB caMOCTOSITENBHOM paOOTHI
crynenta. Beimonnenne M3 mpemycmorpeno B cemectpe Ne 7. Conepxanue M3
OXBaThlBaeT TeMbl pasfena 4. VHauBuayanpHOE [OMAIlHEE 3aJaHHE BKIIOYAET
pa3paboTKy BHU3YyaJIbHOW MOJIEIN CHUCTEMbI MAacCOBOIO OOCTYXHBAaHHUS C BKIIIOUEHUEM
JIBYMEPHOU W TPEXMEPHOU aHUMAIUH, CIIy4YalHbIX 00BEKTOB. B KauecTBe MHCTpYMEHTa
MOJICJIMPOBAHUSl MCHOJIb3YeTCd OAMH U3 MaKeTOB OOBEKTHO-OPHUEHTHPOBAHHOTO
monenupoBanus: Model Vision Studium wmm Arena. BapuaHThl cuCTeM MaccoBOTO
o0Ocy>KMBaHUS COBNAAAIOT C BapHaHTaMHM JJisl 1a00paTOpHBIX padoT.

5.4. IlepeyeHb KOHTPOJIbHBIX PadoT.

He npedycmompeno



6. OCHOBHASA U JONNOJIHUTEJIbHAA JINTEPATYPA

6.1. IlepeyeHb OCHOBHOM JIMTEPATYPbI

1. Kynopssmo B.C. MogenupoBanue cucrem YueOHoe miocobue Boponex:
BopoHexkckuil TocyJapCTBEHHBIM YHHUBEPCUTET HWHKEHEPHBIX TexHojorui 2012
http://www.iprbookshop.ru/27320.html

2. ABepuenkoB B. M. OcHOBbI MaTeMaTHYE€CKOTO MOJEIUPOBAHUS TEXHUYECKUX
cucteM YueOHoe nocobdue bpsHck : BpsHCKHMH TOCymapCTBEHHBIM TEXHUUYECKHI
yauBepcurer 2012 http://www.iprbookshop.ru/7003.html

3. lenyxun O. U. MoaenupoBanue nHGHOPMALMOHHBIX CUCTEM VYyebHoe mocoOue
Mockga: ['opstiuast munaus - Tenexom 2012
http://www.iprbookshop.ru/12002.html

4. Mopo3zoB B. K., Porawes I. H. MogenupoBanne uHGOPMALIMOHHBIX U
JTAHAMUAYECKUX CHCTEM VYuebHoe nocodue M.: N3 narensckuit LEHTP
"Axkagemusa" 2011

5. Uganos U. B., [Turopesa A.B. MoaenupoBanue cucreM. JIabopaTOpHBIi MpakTUKyM
Meron. ykazanusi  benropon: U3a-so BI'TY 2008

6.2. Ilepeyenb 7ONMOJTHUTEIbHOM JIUTEPATYPbI

1. Adonun B.B. MogenupoBanue cuctem: ydeOHo-MpakTuueckoe mnocodue/ B.B.
Adonun, C.A. democun VYdyebHoe mocobue—M.: HHTEpHET-YHHUBEPCUTET
uH(GOPMAITMOHHBIX  TexHojorui:  bunom.  Jlabopatopuss  3mamuit 2011
https://elib.bstu.ru/Reader/Book/8802

2. CogetoB b. {1., flkosneB C.A. MoaenupoBanne cucteM  YueOHUK M.:Beicr. mmik.
2007

3. CoseroB b. 4., SIkosne C.A. MonenupoBaHue CHCTEM: TPAKTUKyM  Y4eOHOe
noco6ue M.: Beicm. mik. 2005

4. bennkoBuu E.C., Konecos 1O.b.,CennuenkoB 10.b. [Ipaktuueckoe MmoaennpoBaHue
nuHaMu4Yecknx cucteM YueOHoe mocooue CII6. : BXB IletepOypr 2002

5. boes B.JI. MonenupoBanue cucrem. MucTtpymenrtansubie cpeactsa GPSS World
VYuebnoe nmocodue CII6. : BXB-Ilerepoypr 2004

6. Tapacesuu FHO.IO. MaTtemaTndeckoe U KOMIBIOTEPHOE MOJACIUpOBaHue: BBOIHBIN
Kypc  YueOnoe nocodue M.: Enuropuan YPCC 2003

6.3. IlepeyeHb MHTEPHET PecypcoB

1. MIT OpenCourseWare. Introduction to Numerical Simulation [DaexkTpoHHBII
pecypc]. — MaccauyyCeTCkuil TEXHOJOTHMYECKMHA WHCTUTYT. Pexum gocryna:
http://ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-336j-
introduction-to-numerical-simulation-sma-5211-fall-2003/



http://www.iprbookshop.ru/27320.html
http://www.iprbookshop.ru/7003.html
http://www.iprbookshop.ru/12002.html
https://elib.bstu.ru/Reader/Book/8802
http://ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-336j-introduction-to-numerical-simulation-sma-5211-fall-2003/
http://ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-336j-introduction-to-numerical-simulation-sma-5211-fall-2003/

2. Arena simulation software [Dnexrponnsiii pecypc]. — Rockwell Automation.
Pexxum noctyna: https://www.arenasimulation.com/

3. Jleknuu TO MOJETUPOBAHUIO CHUCTEM. [DJEKTPOHHBIM pecypc]. Temarudeckuii
caiit «Bce nisa yueowr». Pexxum nocryma:
http://www.studfiles.ru/dir/cat32/subj1235/file11061.htmi

4. MIT OpenCourseWare. Introduction to Modeling and Simulation [DnexrponnbIii
pecypc]. — MaccauyceTckuii TEXHOJOTHYECKUI HMHCTUTYT. PexuMm gocryma:
http://ocw.mit.edu/courses/materials-science-and-engineering/3-021j-introduction-to-
modeling-and-simulation-spring-2012.

7. MATEPUAJ/IBHO-TEXHUYECKOE U UTHOOPMAIINOHHOE

OBECIHEYEHUE
Y4eOHble ayAUTOPUU ISl TPOBEACHHS JICKIIMOHHBIX 3aHATHH, J1a00paTOPHBIX
3aHATHH,  BBINOJHEHUS  pacueTHO-TpadUuUeCcKUX  3alaHdui,  TPYNIOBBIX U

UHAVBUIYAIBHBIX KOHCYJIBTALMM, TEKYIIETO KOHTPOJISI U IPOMEKYTOUYHOM aTTeCTaluy,
a TaKKe IOMEIICHUs JUIsl CaMOCTOATEIbHONW padOThl OOyuarolUXCsl, OCHAIllEHHBIE
KOMITBIOTEPHOM TEXHHKOW € BO3MOXHOCTBIO MOJKIIOUEHHsI K ceth «/HTepHeT» u
o0ecrie4eHreM JIOCTyIla B 3JIEKTPOHHYI0 HMH(POPMAIMOHHO-O0pPa30BATEIbHYIO CpEny
OpraHU3aLMH. Aynurtopun JUISL JIEKIIMOHHBIX 3aHATHI 000py/10BaHbI
CHEeUaIN3upPOBAaHHON MeOebl0, MOOMJIBHBIM WJIM CTALIMOHAPHBIM MYJIbTUMEIUNHBIM
MIPOEKTOPOM, MEPEHOCHBIM 3KPaHOM, HOYTOYKOM WJIM KOMIIbIOTEpaMH Ha 0a3e OJHO
WM JIBYXSJEPHBIX MPOLECCOPOB € TAaKTOBOM yacToToil HEe meHee 2 [T, oObemMom
oriepaTUBHOM MamsITH He MeHee 2 ['0 u xxecTkoro aucka g0 500 I'6; nokanpHas ceThb ¢
MpomyckHOW  cnocobHocThto 100 MOwuTt/c;  na3epHble  HPUHTEPHl  WIIU
MHOTO(YHKIIMOHAJIbHBIE ycTpoiicTBa (opMartoB A4, A3; MiaHmIETHbIE CKaHEpbl (Mpu
orcyTcTBUU MDY).

Jliis ipoBeieHus J1abOpaTOPHBIX 3aHATUH MOTYT UCIOJIb30BAaThCS KOMIIBIOTEPHbBIE
KJIACChl, OCHAILEHHBIE KOMIBIOTEPAMU C  YCTAHOBJEHHBIMH IPOTrPaMMHBIMU
OPOAYKTaMHU:

JInnensunonnoe I10:
e Microsoft Office Professional
e Microsoft Windows
e (Cucrtema KOMIBIOTEPHOTO TeCTUpOBaHMs 3HaHUM Veral Test
CBoboaHO pacnpoctpansemoe I1O cormacHo yCaoBUSIM JIMIICH3MOHHOTO COTJIANIEHHS
e Model Vision Studium Free
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8. YTBEPXKJIEHUE PABOYEN IMTPOI'PAMMbI

Vr1BepikaeHue padoyei nporpaMmbl ¢ U3MEHEHHUSIMH, JOMOJTHEHUSIMH

1. Ha tutynbHoMm nucte paboyeii nporpammbl yuTaTh HazBanue «PejiepaibHoe
rocyJapCcTBeHHOe  OrOJUKeTHOe — 00pa3oBaTellbHOE  YYPEXK/IEHHE  BBICIIErO
npodeccuonanbHoro obpasopanus» Kak «DexepanbHoe  rOCYAAPCTBEHHOE
Oro/uKeTHOE 0Opa3oBaTe/lbHOE yUpeskaeHHe BbICLIero 00pa3oBaHms»

2. HuctutyT MHQOPMALMOHHBIX TEXHOJIOIHH M YIPaBISIOIIMX CHCTEM Obll
nepernmeroBad 30.04.2016 r. B MHCTUTYT DHepreTMkH, HHOOPMALIHOHHBIX
TCXHOJIOTHH M YNpaBIsIOLMX CHUCTEM Ha OCHOBaHUM npukaza No 4/52 ot
29.02.2016 r. ‘

PaGouas nmporpamma ¢ U3MEHEHHUSIMH, JONOJTHEHUSIMU yTBepKaeHa Ha 2016/2017
y4eOHBbIH TOJI.

[Iporokon No ; 3acenanus kapeapsl UT ot «ﬁ; 1% 2016 T

3aBeyrouuii kadeapoii: KaH/I.TEeXH. HayKWH.B. MBaHoB)

Jlupexrop uncruryra DUTYC: kaH1.TeXH. HayK, JIOLL. (A.B. benoycos)




Yr1Bepkaenue paboyeii nporpaMmMbl 6€3 H3MEHEHHI

PaGouas nporpamma 6e3 W3MeHEHMIT U JOMOJHEHUH YTBEpIkK/IeHa Ha 2062015
y4eOHBIN TOI.

[IpoTtokon Ne it ﬁz 3acenanus kadeapol UT ot «/_;» % 20 1 )Z r.

3aBeaytouinii kadeapoit: KaHI.TeXH. HAyK, 0L~ .B. MBanos)

Jupexrop uncturyra DUTYC: KaHA.TEXH. HAayK, ﬂou/%s—f(/&g, benoycos)




Y1Bepk/eHue paboyei MporpaMmbl ¢ U3MEHEHHUSIMHU, 10MOTHEHUSMH
1. W3meHeHuss B1. 6

Pabouas nporpamma ¢ W3MEHEHUSIMHU, JONOTHEHUSIMH YTBEP/K/IEHA Ha 20@/20@
y4eOHbIi TroI.

[TpoTokon Ne 6’ 3acenanus kageapol UT ot « //» 24 201; 2

3aBeaytoumit kKadeapoit: KaHI.TexXH. HayK, J10 .B. UBanos)

Jupexrop uneruryra DUTYC: kaH1.TeXH. HayK, JlOL[]%—(TA.B‘ besoycos)




6. OCHOBHASA U IOITOJIHUTEJIBHASA IMTEPATYPA

6.1. IlepevyeHb OCHOBHOI JINTEPATYPHI

. Kynpsmmos, B. C. MogpenupoBanue cucrem [Tekct] / B. C. Kynpsmos, M. B. Anekcees. -
Boponex : BopoHexkckuii rocy1apCTBEHHbI YHUBEPCUTET MHKEHEPHBIX TexHoyorui, 2012. -
208 c. http://www.iprbookshop.ru/27320.html

. ABepuenkoB, B. 1. OCHOBBI MaTeMaTHYE€CKOTO MOJICITUPOBAHUS TEXHUYECKUX cucTeM [Tekct] /
B. U. Aepuenkos, B. II. ®enopos, M. JI. Xeiidpeu. - Mocksa : ®aunra, 2011. - 271 c.
http://biblioclub.ru/index.php?page=book&id=93344

. Mopozos, B. K. MogenupoBanue nHpOPMAIMOHHBIX U IUHAMHUYECKUX CUCTEM : y4el. mocodue
/ B. K. Mopo3os, I'. H. Poraues. - Mocksa : Akagemus, 2011. - 378 c.

. UBanoB U. B. MonenupoBanue cucrteM : Jab. MpakTUKyM : yuded. mocobue 230201 / U. B.
NBanoB , A. B. Iluropesa ; bI'TY um. B. I'. lllyxosa . - benropon : U3a-Bo BI'TY um. B. T'.
HlyxoBa, 2008. - 65 c.

6.2. Ilepeyenb 1ONMOJTHUTEIbHOM JIUTEPATYPbI

. Adonun, B. B. MoaenupoBanue cucrem [ DIeKTpOHHBIH pecypc] : yueOHoe nocodue / AdoHuH
B. B. - Mocksa : Untepnet-Yuausepcurer Uapopmannonnsix Texunomoruit (MHTYUT), 2016.
- 231 c. http://www.iprbookshop.ru/52179

. Coseros, b. fI. Monenuposanue cucreM : yueOnuk / b. 5. Coseros, C. A. SIkoBnes. - 5-¢ u3.,
crep. - Mocksa : Beicias mkosna, 2007. - 339 c.

. Cogeros, b. fI. MogenupoBaHnue cucteM : MpakTukyMm : y4ued. mocodue / b. 5. Cosetos, C. A.
SkoBnes. - U3a. 3-e, cTep. - Mocksa : Beicias mikosa, 2005. - 294 c.

. benskoBuu, E. C. Ilpaktuueckoe monenupoBanue nuHamudeckux cucreM / E. C. benbkoBuy,
1O. b. Konecos, FO. b. Cennuenxos. - Cankr-IletepOypr : BXB-Iletepoypr, 2002. - 444 c.

. boes, B. JI. MonenupoBanue cucreM. Mucrpymentansusie cpeactsa GPSS World : yue6.
nocoobue / B. JI. boes. - Canxkr-Ilerep6ypr : BXB-IlerepOypr, 2004. - 348 c.
Tapaceuu, 0. KO. Maremarndeckoe U KOMIBIOTEpPHOE MOJEIMpPOBaHWE. BBOIHBIA KypC :
yue6. nocobue / 0. 0. TapaceBuu. - 3-e uzn., ucnp. - Mocksa : Enutopuan YPCC, 2003. -
143 c.
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VYreepxaenne paboueii mporpamvel 6e3 HiMeHeHwii
PaGouas nporpamma 6e3 usmenenuit yreepxaesa Ha 2019 /2020 yueGusiii rox.

Iporokon Ne 9 3acepanus kadeapst UT o1 «7» urons 2019 r.

W.o.3aB. kadenapoit UT: kana.TexH. HayK ___Jﬁz __(JUH. Crapuenko)

(A.B. beaoycos)

Jlupektop urctutyta DUTYC: Kanj.TeXH. HayK, JIOLL.



VrBepkaeHne pabodeil mporpaMMel 6€3 U3MEHEHHH

PaGouas mporpamma Ge3 n3MeHeHnH yrBepxkaena Ha 2020 /2021 yuebnbii rox.

28 205{7 r.

[TpoToxomn Ne _6 3acenanns kadeaper UT or « 4y

HM.0.3aB. xadenpoit UT: kaHA.TexXH. HAyK > / (I.H. CrapdeHko)
7

Jupextop uncturyTa DUTYC: KaHI.TeXH. HayK, ﬂ%ﬁ Benoycos)



Vrsepxaenne paboyucii rmporpamMmel 6e3 HaMeHeHu#

PaGouas nporpamma Ge3 HameHenni yreepiaena va 2021 /2022 yyebnsii roa.
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