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1. HEJIX OCBOEHUSA JTUCIIUITIJIMHBI (MOAYJIS)

1.1 HGHBIO N3Y4YCHUA TUCHUITIIIAHBI <<I/IMI/ITaHI/IOHHOG MOJCINPOBAHUE) SABIIACTCA U3YUCHUEC TCOPETUUCCKUX U IMTPAKTUYCCKUX
OCHOB CO3JaHus, UCCIICAOBAHUA U TIPUMECHCHUA UMHUTAIITMOHHBIX MOI[CJ'I@PI B OKOHOMHUKE U YIIPABJICHUH, I
HCII0JIb30BaHUA UX B TBOp‘ICCKOﬁ u HpaKTH‘IeCKOﬁ ACATCIBbHOCTH CTYACHTOB.

3a;[atm: -q)OpMPIpOBaHI/Ie 3HaAHWUH O MCETOHOJIOTUAX U METOJaX ITOCTPOCHUS UMHUTALIMOHHBIX Moz[eneﬁ;

-(1)0pMI/IpOBaHI/I€ HpeI[CTaBHeHI/Iﬁ 0 BO3MOJKHOCTSX M CIIOCO0AaxX HMCIIOIb30BAHMS HUMHUTAIIMOHHBIX MOHCJIeﬁ pu HCCICOOBAHUN
I/IHq)OpMaIlI/IOHHI)IX O9KOHOMHUYCCKHX CUCTCM,

—q)OpMPIpOBaHI/Ie CIIOCOOHOCTEH | YMEHHA TPUMCHATD HWMHUTALIMOHHOC MOJCIHMPOBAHUE [JId aHaliu3a W MPOCKTHPOBAHUA
I/IHq)OpMaHI/IOHHHX OKOHOMMHYCCKUX CUCTEM.

2. MECTO JUCHHUIIJIUHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIbBHOU ITPOI'PAMMBbI

Hukn (paznen) OIT: | b1.B

2.1 | TpeGoBaHus K NpeIBAPUTEIbHON NOATOTOBKE 00y4aIOIIerocs:

2.1.1 | Maremartuka

2.1.2 | Uadopmarnka

2.2 | AucuumimHbl (MOIY/IM) U PAKTHKH, 1JIs1 KOTOPBIX OCBOEHHE JAHHOW JUCHHUIJIMHBI (MOIYJIs) HEOOX0IMMO KaK
npeiIecTBYIONIee:

2.2.1 | TexHONOTHH POTPAMMHPOBAHHS

3. P OPMUPYEMBIE KOMIIETEHIIUU, UHANKATOPBI UX TOCTUKEHUSA
1 IJIAHHPYeMbIe Pe3yIbTaThl 00y4eHHs

4. CTPYKTYPA U COAEPKAHUE IUCIIUILINHBI (MOIY.JIST)

Koxn HaumeHoBaHue pa3jesioB H TeM /BHJ Cemectp | Yacos | Komneren- | Jlureparypa u 3a. pecypebl | IIpakr
3aHSATHS 3aHATHS/ / Kype 18707 . OJT.

Pazgen 1. Moayas 1

1.1 OCHOBBI UMUTALMOHHOT'O 5 2 JI1.1 J11.2 J11.3 J11.4 J11.5J12.1
MonenupoBanust /JIex/ J12.2 J12.3 J12.4 J12.5
D122 23 24 2526 27 B8
1.2 OCHOBBI UMUTAI[MOHHOT'O 5 2 JI1.1 J11.2 JI1.3 JI1.4 J11.5J12.1
monenupoBanust /IIp/ J12.2 J12.3 J12.4 J12.5
D1 092393 54 5556 D7 B8
1.3 OCHOBBI UMHTAIMOHHOTO 5 2 JI1.1 J11.2 JI1.3 J11.4 J11.5J12.1
MojenupoBanus /J1ad/ J2.2J12.3 J12.4 J12.5
D122 232435326 37 B8
14 OCHOBBI UMUTALMOHHOT'O 5 17 JI1.1 J11.2 J11.3 J11.4 J11.5J12.1
monenupoBanus /Cp/ J12.2 J12.3 J12.4 J12.5

0135233543556 37 28

Paznen 2. Moayas 2

2.1 MatemaTuueckue IpeAnoChUIKU 5 1 JI1.1 J11.2 J11.3 JI1.4 JI1.5J12.1
CO3JIaHMsI UMUTAIMOHHON Mozemnu /JIek/ J12.2 J12.3 J12.4 J12.5
313233343536 37 28
2.2 MaremaTuueckue npearnoChUIKH 5 1 JI1.1 J11.2 J11.3 J11.4 J11.5J12.1
CO3JIaHVsI UMUTAITHOHHON Moern /TTp/ JI2.2J12.3 J12.4 J12.5
313233343536 37328
2.3 MaremaTtuueckue npeanoChUIKI 5 1 JIT.1 J11.2 J11.3 JI1.4 JI1.5J12.1
CO3/1aHus UMUTALIMOHHON Moaenu /J1ab/ J12.2 J12.3 J12.4 J12.5
313233343536 37 28
2.4 MatemaTuyeckue IpeAnoChUIKU 5 16 JI1.1 J11.2 J11.3 JI1.4 JI1.5J12.1
CO3JIaHMsI UMUTAIMOHHOHN Moaemnu /Cp/ J12.2 J12.3 J12.4 J12.5

313233343536 37 28

Paznen 3. Moayas 3

3.1 BepositHocTHOE MoenupoBanue /JIek/ 5 1 JIT.1 JI1.2 JI1.3 JI1.4 JI1.5J12.1
J12.2J12.3 J12.4 J12.5
313233343536 37 28

3.2 BepositHocTHOE MOnenupoBanue /I1p/ 5 1 JIT.1 JI1.2 JI1.3 JI1.4 JI1.5J12.1
JI2.2J712.3 712.4 J12.5
313233343536 37 28

33 BepositHocTHOE MOnempoBanue /J1a6/ 5 1 JIT.1 J11.2 J11.3 JI1.4 JI1.5J12.1
J12.2 J12.3 J12.4 J12.5
315233 54 2536 57 38




34 BepositHOocTHOE MOnenupoBanue /Cp/ 16 JI1.1 J11.2 J11.3 J11.4 J11.5J12.1
J12.2J12.3 J712.4 J12.5
313233343536 37 28
Paznen 4. Moayas 4
4.1 HMuTanmoHHOE MOJETUPOBAHUE 110 1 JI1.1 J11.2 J11.3 JI1.4 JI1.5J12.1
obnactsam npumeHeHus /Jlex/ J12.2 J12.3 J12.4 JI2.5
313233343536 37 58
4.2 MMuTanmoHHOE MOACITUPOBAHUE TI0 2 JI1.1 J11.2 J11.3 J11.4 J11.5J12.1
obmactsim mpumenenus /T1p/ JI2.2J12.3 J12.4 J12.5
313233343536 3728
43 MmurtanmonHoe MoeTMpOBaHuE 110 2 JIT.1 J11.2 J11.3 JI1.4 JI1.5J12.1
obmacTsiM mpuMeHenus /J1a6/ J12.2 J12.3 J12.4 J12.5
313233343536 37 28
4.4 MmMurtanmonHoe MOAETUPOBAHUE TI0 16 JIT.1 JI1.2 JI1.3 JI1.4 JI1.5J12.1
obnactsam npumenenus /Cp/ J12.2 J12.3 J12.4 JI2.5
313233343536 37 58
Paszpen 5. Moayas 5
5.1 OLEHKY UMHUTAMOHHBIX Mozenel /JIex/ 1 JI1.1 J11.2 J11.3 J11.4 J11.5J12.1
J12.2J12.3 J12.4 J12.5
313233343536 37 28
5.2 OneHKr UMHUTAIIMOHHBIX Mojeneit /Cp/ 16 JIT.1 JI1.2 JI1.3 JI1.4 JI1.5J12.1
JI2.2J12.3 712.4 J12.5
313233343536 3738
Paznen 6. Jxk3amen
6.1 KAD /KAD/ 0,3 JI1.1 J11.2 J11.3 J11.4 J11.5J12.1

J22J12.3 712.4 J12.5
3013233 3242536 37 238

5. OHEHOYHBIE MATEPHAJIBI

5.1. KonTrpoabHble BONPOCHI U 3aJaHUS

[TpumepHBIii IepedeHb BOIIPOCOB K IK3aMEHY:
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OCHOBHBIE TTOHATHSA NMHTAI[IOHHOTO MOJIEIHUPOBAHHS

VYcnoBus cymecTBOBaHHS Mojenen

Tunossle 3a1aun, pemaemsie cpeacTBaMu MM npu ympaBiaeHUH S5KOHOMHYECKHMMHU O00bEeKTaMU
OCHOBHBIE 3TaITbl MAIMHHOTO MOJCIHUPOBAHUS CHCTEM

INpaBuna u crnocoOs! peanu3anuu Mozeneit Ha OBM

0O0630p MPOrpaMMHBIX CUCTEM MMHTAIIMOHHOTO MOJIEIUPOBAHUS

IIponiecchl MaccoBOro 0OCIY)KUBAaHHSI B SKOHOMHUECKUX CHCTEMaxX

CHCTEMBI ¢ OTHUM YCTPOWCTBOM OOCITYXKMBaHHS

Muorokanansasie CMO

Meton MonTte-Kapio

Croco0bI He0OX0MUMON cXoaUMOCTH MeTona Monte-Kapio

OnpezneneHue KOIMYECTB pPealu3aluil Mpu MOJEIUPOBAHUY CIy4alHbIX BEIUYUH
COOp CTAaTUCTUYECKUX AAHHBIX JJIS MONYYCHHUS! OLIEHOK XapaKTEPHCTHK CIy4alHBIX BEITHUYUH
JlaT4nku cioy4alHBIX 4YUCEll

INomy4yenue ciydaifHBIX YHCET C 3aJaHHBIM 3aKOHOM pacIipeAeIeHHs

Merton Helimana (pa3bIrpeIBaHHS CIy4allHON BEIMYHHBI)

[IpoBepka rumore3 Mo KaTeropusM TUMa cOObITHE — SIBICHHE — TIOBEACHUE
Prckn 1 iporHossl

PacmpeenuTenbHBIC TIPOIIECCH

[Iponeccrr 00CTykUBaHUSI KIMEHTOB

IIponeccrl ynpasieHus: pa3pabOoTKaMu MPOEKTOB

Vimuranms nHOOPMaMOHHBIX PECypCOB

JleHexHble pecypehl

[lepcnexkTHBHBIE HamnpaBIeHUs] MOJEIUPOBaHUS OHU3HECa

OneHka KayecTBa MMUTALIMOHHOW MOJENU

OneHka aeKBaTHOCTH MOJIENU

OneHka yCTOHYMBOCTH CHUCTEMBI

OrneHka 4yBCTBUTEILHOCTH UMUTALIMOHHOM MoJenn

Kammbposka Monenn

HpaKTI/I‘leCKI/Ie 3alaHusA

1

Peanu3oBaTh Ha aNTOPUTMUYECKOM SI3BIKE BBIYMCIIEHHE OIMPENENIEHHOTO HHTerpaiga MeTogoM Monre-Kapio




2 CocTaBuTh MUTATENBHYIO CMECh U3 TpeX BHIOB MpoaykToB Bl, B2, B3, npuuem B cMecu JOKHO OBITH HE MeHee
3aJaHHBIX BEJIMYMH COJICp)KaHUs MUTATeNbHbIX BemecTB Al,A2,A3. 3agana neHa 3a eJMHUILY Ka)XI0r0 BUAA MPOLYKTOB. JlaHHbIC
cBenieHs! B Tabmmrie 3. TpeOyercst HAaWTH ONITHMAIBHEIA COCTaB ITUTATEIBHON CMECH, T.€. B KAKOM KOJIMYIECTBE TOJDKHBI BXOIHTH B
CMECh 3aJJaHHBIC IPOLYKTHI, YTOOBI CTOMMOCTH CMECH ObLiIa MUHUMAIBHOM.

IIuraTenpHble
BemiecTBa Buapl nmponykroB  OrpaHWYEHUs 110 COJICP)KaHHUIO BELIECTB
Bl B2 B3
Al 2 4 6 >=20
A2 3 1 0 =4
A3 5 8 3 >=25, <=35
A4 2 0 4 >=4(0)
Lena 3a exn. npoaykra, pyo 4 2 3
3 Ipenmpustuio TpebyeTcs yroms ¢ comepkanue docdopa He 6onee 0,03% u ¢ monei 307IbHBIX IpuMecel He Ooiee 3,25

%.MoxHno mpuobpectu Tpu copta yrias A,B,C ¢ noka3arensimMu, cBeieHHBIMU B Tabmune 7. Kak ux cMennBaTh, 4TOOBI HOTYIHUT
MHHHMaJIbHYIO [ICHY U yIOBIETBOPUTH OIPAHMYCHHUSAM Ha COJICp)KaHUE IIPHUMECEH.

Copr yris Conepxxanne docdopa, % Coneprxanue 30161, % Ilena, ThIC.py0 3a TOHHY

A 0,06 2 30

B 0,04 4 30

C 0,02 3 45

4 TpeOyeTcst COCTaBUTh MUTATEIBHYIO CMECh U3 TpeX mpoaykroB Al,A2,A3 c conepikanneM BemectBa Bl He menee 10%

u BemecTBa B2 ne 6onee 0,5%. ComepkaHue 3THX BEIECTB B MIPOTYKTaX U UX IIeHA yKa3aHbI B Tabnuna 8. Kax cocTaBuTh cMech,
4TOOBI TOJIYYUTh MUHUMAJIBHYIO IIEHY M YIOBJIETBOPHTH OIPAaHUYEHMSIM Ha COJICpPIKaHNE BEIIeCTB?

ITponykr Conepskanue Bemectsa B1,%  Copepxanue Bemectsa B2,%  LleHa B Toic.py0 3a 1 kT.

Al 15 0,8 1,5

A2 6 0,1 0,8
A3 9 0,4 1
5 IMoctpouts B cpene Any Logic ¢ ucmonp3oBaHneM OMOIMOTEKH MOJIEIMPOBAHMUS MIPOIIECCOB CETEBYIO IHATpaMMy B

COOTBETCTBMHM C MHAUBUIyaIbHBIM 3a7jaHieM. [IpoBecTH BBIYMCINTENbHBIE SKCTIEPUMEHTHI C UMUTALIMOHHOW MOJIENIBIO, TOJTYYUTh
PE3YyNbTaThl U IPOAHAIM3UPOBATD UX.
BapuanTe! 3aganuuii ajis 5 3axa4u:

BapuaHT |

PacnipenenenubIii 0aHK TaHHBIX CUCTEMBI cOOopa HH(pOpPMAIUK Opranu30BaH Ha 0aze DBM, coeTMHEHHBIX TYTUICKCHBIM KaHaIOM
ces3u. Ioctymnaromuii 3ampoc o6pabateiBaetcs Ha epBoit OBM u ¢ BeposiTHOCTBIO 50 % Heobxoqumast nHGopManust
oOHapyxHBaeTcs Ha MecTe. B mpoTHBHOM ciyyae He0OX0J1Ma MOChIIKA 3ampoca Bo BTopyto OBM. 3anpocs! noctynatot uepes 10
+ 3 ¢, mepBr4Has 00pabOTKa 3armpoca 3aHUMacT 2 ¢, BbIlada oTBeTa TpedyeT 18 + 2 ¢, mepenaya o KaHary CBSI3H 3aHHMaeT 3 C.
BpemenHsble xapakrepucTHk BTopoii DBM aHaIoOru4Hbl IEPBOM.

Onpenenuts HEOOXOAUMYIO EMKOCTh HakonuTenel nepen 9BM, obecneunBaronyio 6€30TKa3HyI0 pabOTy CUCTEMBI, H (PYHKIIUIO
pacnpezneneHus BpeMEeHH 00CITY>KHBaHHUS 3asBKH.

TTocTpouTts MOAETH COTTIACHO 3aIaHUI0, MIMUTHPOBATH 0- cTyrieHHe 1000 3anpocoB 1 BHIMOIHUTE CIIEAYIOUINE 3a1aHUs:

1. ITepsere 500 3ampocos uayT mo BeTke True, octansHble H0 False.

2. TlepBbie 30 MuH Bce 3anpocs! numu 1o True, ocranshble no False.

3. ITepesie 200 3arrpocoB MPOXOAMIN IIEPBHIHYIO 00paOOTKY 2 C, OCTaJBHBIE 4 C.

4. 3anpoCBl MOAGIUPYIOTCS C PA3HBIMH IPHOPUTETAMH, B MOJLY- JIE YCIOBHS C OONBIINM MIPHOPHUTETOM 110 True, ¢ MEHBIIHNM I10
False.

BapuUaHT 2

Hudopmarmonnas cucteMa coaepkut M = 6 pabouunx cranimii (PC), coennHeHHbIX KaHaaamu cBsi3u ¢ N = 2 cepBepamu. Ha PC
CETH YCTaHOBJICHO KJIMEHTCKOE MPOrpaMMHOE 0OecIiedeH e TS y/ia- JIEHHOTO JOCTYIIa I0JIb30BaTelel K HHPOpManOHHBIM
pecypcam, pa3MelIeHHbIX Ha cepBepe 0a3 naHHbIX (B/]]).

3anpoch! OT MOJIb30BaTeIeH XapaKTepPU3YIOTCS Cp. HHTEpBaIoM BpeMeHH Tg hopMupoBaHus 3amnpoca (¢ IKCIOHEHIUATBHBIM
3aKOHOM pacrpe/esieHus BepostHoctei). Bpemst Ts 00paboTKH 3aIIpOCOB Ha cepBepe — CliydaifHas BeNWYrWHA, KOTOpas 3aJaHa
CpeIHUM 3HauCHHEM U Iuctiepcueii. 3amansl BepoaTHOCTH oOpamienus k b/l Ha kaxmaom u3 cepsepon: P1 =0,5, P2 =0,5.
O06paboTka 3aIPOCOB HA CepBEpEe OCYLIECTBISAETCS B MHOT03a- JAYHOM pexXuMe pasjeneHus Bpemenu ¢ kBantoM 0,1 c¢. To ects
Ka)XJOH 3aJ]a4e MOooYepeIHO MPeaoCTaBIseTcs (GPUKCUPOBAHHBIN MPOMEXKYTOK BpeMeHH (KkBaHT). [Tocie 3aBepiueHus 00paboTKH 3a-
Tpoca Ha cepBepe OTIIPABISIETC OTBETHOE COOOIICHNE B TEPMUHAI, TIOCTIABIINI COOTBETCTBYIONIH 3arpoc. [lons30BaTenb,
paboTatomuii Ha TepmuHane PC, hopmupyeT ouepeHO 3a1poc TOIBKO IOCTE OTyIeHHs OTBETa Ha MPEABLIYIIIHA 3a1Ipoc.

Bce ycTpoiicTBa ceTr cuuTaroTCs aOCOMIOTHO Ha/IeKHBIMU.

Llens MOEIMPOBaHMUS: TOIYYUTh CPEHEE BpeMsi 00padOTKH 3ampoca, cpeHee 3HaYeHUE AJIHH O4epeieH, pacipeesicHue Bepo-
ATHOCTEH BPEMEHH OTBETa Ha 3arpoc. Kak m3MeHHTCs cp. BpeMst 00pabOoTKH 3arpoca, €Cy OAWH U3 CepBEepoB OyeT momoMaH?
BapuaHT 3

Cucrema 00pabOTKH HHPOPMALIUH COACPKUT BEIUUCIUTENRHYIO cucteMy (BC), comepikalyro MHOTOITPOIIECCOPHBI cepBep 1 M
TEepMHUHAIBHBIX KOMITBIOTEPOB — pabOYHX MecT nojb3oBaresneil. Kakapii i3 moip3oBartenei (opMupyeT 3ampocs! it 00pabOTKH Ha
cepBepe TONBKO MOCIIe TOT0, KaK MOyduT OTBET Ha Mpeasiaymuil. Bpemst dopmupoBanus 3ampoca — ciydaiiHas BETHYHHA C




9KCIIOHEHIIMAIFHBIM 3aKOHOM paclpeieeHus BepoaTtHocTei. Cpennee Bpemst opMupoBaHus 3anpoca coctasiser T1=20 c.
O6paboTka 3anpoca BHIOIHAETCS OJIHUM U3 CBOOOAHBIX ITpoLieccOpoB cepBepa. OOpa- 60TKa COCTOUT U3 IUKIMYECKU
TIOBTOPSIIOIIMXCS 9TANIOB MCIOIB30BAHMUS MIPOIIECcopa W HAKOITUTEIN Ha MArHUTHOM JHcKe. KonmmdecTBo IUKIIOB — cirydaifHast
BEJIMYMHA, UMEIOIIas PAaBHOMEPHOE pac- npenenenue Ha uarepsaie ot 10 go 50. Ilpu 3ToM BpeMsi 3aHATOCTU IIPOLECCOpPa B
Kax10M 1ukie pasHoBeposatHoe oT 0,05 1o 0, 25 c. KonnvectBo npoueccopoB N = 4. Bpemenem nepegauu 1aHHBIX B CEpBEp U
00paTHO MOXHO MPEHEOPEUb.

3aziaHue Ha UCCIENOBAHUE

[MomyunTs CTATHCTHKY IO OUYEPEAN B CEPBEPE, 3aTPYKEHHOCTB IPOIIECCOPOB CepBepa, CpPeAHEE BPeMsI U THCTOTPaMMy
pacmpeneneHys BpeMeHH OTBETa Ha 3ampoc. [IpoBecTy aucnepcuoHHbId aHanu3. MccnenoBaTh 3aBUCUMOCTb CPEJJTHETO BPEMEHU
OTYEeTa Ha 3aIIPOC OT KOJIMIECTBA pabOUNX MeCT

M=4,6,8, 10,12, 16.

Pe3ynbTaThl MOETHPOBAHUS HEOOXOAUMO HOITYYUTh C TOUHOCTHIO € = 0,01 U noBepUTeNnbHON BeposTHOCTHIO o = 0, 95.

5.2. Tembl NUCbLMEHHBIX PadoT

3AJAHI S Ha pedepar

1 OCHOBHBIE TOHATHS IMHTAIIMOHHOTO MOJICITHPOBAHHUS

2 VYcenoBus cylecTBOBaHUS MOAEIEH

3 Tunossle 3aga4u, pemaemble cpeacTBamu MM npu ynpaBieHHH 3KOHOMHYECKUMH 00BEKTaMU
4 OCHOBHBIE 3TaIlbl MAIHHHOTO MOJACIHUPOBAHUS CHCTEM

5 IMpaBuna u cnocoOs! peanu3anuu Mozaeneir Ha OBM

6. 0O0630p MPOrpaMMHBIX CUCTEM UMHTAIIMOHHOTO MOJEIUPOBAHUS

7 ITporeccel MaccoBOro oOCIYyXHMBaHUSI B SKOHOMHIECKHX CHCTEMax

8 JIMCIUTUIMHBI TIOCTAHOBKY B OYepeb U BEIOOp M3 Hee

9 IMpaBuna oO6cIyKUBaHUS

10. CHCTEMBI ¢ OJJHUM YCTPOHCTBOM OOCITY)KMBaHUS

11. ®opmyna Ilomnayexka — XuHunHA

12. Msuorokanansasie CMO

13. BeposiTHOCTHOE MOJENIUpPOBaHHE

14. Meton MonTte-Kapmo

15. Croco0bI He0OX0IUMOH cxoauMocTH Metona Monte-Kapio

16. OmnpeneneHue KOIUUECTB pealn3aliii MpU MOACIUPOBAHUH CIyJalHBIX BEIUYUH
17. CO0p CTaTUCTHYECKUX JAHHBIX JUIS MOTY4EHHs! OLICHOK XapaKTEPUCTHK CIyYalHbBIX BEIUYUH
18. JlaTunku ciydaiHbIX 4Mcen

19. INomy4yenue un npeoOpa3oBaHHE CIyJalHBIX UYHCEI

20. [Tonmydenue ciaydaliHBIX 4YHMCEN € 3aJlaHHBIM 3aKOHOM paclpeieIeHus

21. Merton Heiimana (pa3pIrpbiBaHus CIy4aiiHON BEJTMYUHBI)

22. IIpoBepka TUIOTE3 O KATETOPUSAM THIIA COOBITHE — SBJIECHHE — ITOBEJCHHUE
23. Pucku 1 nporHossl

24. MopenupoBaHue IPOU3BOJCTBEHHBIX MPOLECCOB

25. Pacnipenenurenpuble Ipoueccs

26. IMpouecchr 00CTy>KHBAaHHUS KIHEHTOB

27. [Iponeccrl ynpaBieHus: pa3paboTKaMu MPOEKTOB

28. Nmutanns nHGOPMaIMOHHBIX PECYPCOB

29. JleHexHbIe pecypehl

30. INepcriexTHBHBIC HAIPaBICHUS MOJECIMPOBAHUS OH3HECA

5.3. ®oHA OLEHOYHBIX CPeICTB

TecToBbie 3aaHMs:

BriOepute moHaTHe MOIXos1Iee 0] onpeecHne: MMutannonnas Mmoaenb (simulation model) Metox MonTe — Kapio
HNmutanmonnoe mogenuposanue (MM) (simulation) Mogpens Mogenupyroras cuctema (simulation system)
-CIICIMABHBIA TPOrpaMMHbII KOMIUIEKC, TO3BOJISIFOLINN UMHUTHPOBaTh (HYHKIMOHHUPOBAHHE KAKOTO-THOO CI0XKHOTO
o0bekTa. OH 3aIrycKaeT B KOMITBIOTEpE MapauiedbHbIC B3aNMOACHCTBYIOIINE BEIYHCIUTEIBHBIC ITPOLIECCHI, KOTOPHIC SBIIIOTCS 10
CBOHMM BPEMEHHBIM MapaMeTpam (C TOYHOCTBIO JI0 MacIITabOB BPEMEHH U MPOCTPAHCTBA) aHAJIOTAMH UCCIIETyeMBIX MPOIIECCOB
-METOJl CTAaTHCTUUECKUX UCHBITAHUH, TPOBOJUMBIX C MOMOIILI0 DBM U mporpamm — JaTYMKOB MCEBAOCTYIaHHBIX
BEJINYNH

-pacrpoCTpaHCHHAas Pa3HOBUAHOCTb aHAJIOTOBOI'O0 MOJACIIMPOBAHUSA, PCAIU3YEMOro ¢ MOMOIIBIO Ha60pa MATEMaTHYICCKHUX

MHCTPYMEHTAIBHBIX CPEJICTB, CIICINAIBFHBIX HMUTHPYIOIIIX KOMIIBIOTEPHBIX IPOTPaMM U TEXHOJIOTHH IIPOrPaMMHIPOBAHHS,
MO3BOJISIOIINX ITOCPEICTBOM MPOIIECCOB — aHAJIOTOB IIPOBECTH IIeJI€HANPABICHHOE UCCIEJOBAaHNE CTPYKTYPHI U (DYHKIUH pearbHO
CJIO’KHOTO MpOLECCa B MAMATH KOMIBIOTEPA B PEXKUME «UMHUTALUI», BBIMTOTHUTH ONTUMH3ALHIO HEKOTOPBIX €ET0 APaMETPOB.

-BCIIOMOTaTCILHBIN 06'[)61(’[, HaXOIISIIlII/II\/'ICSI B ONPEACIICHHOM COOTBETCTBUU C UCCIICTYEMBIM 00BEKTOM — OpUTUHAJIOM U

Goee ynoOHBIN A7 pelieHus 3a7ad KOHKPETHOTO UCCIIeIOBAHUS
-CHelHalibHOE MPOrpaMMHOE obecriedeHne, peJHa3HaYeHHOE ISl CO3aHus] UMUTAIIMOHHBIX MOJIEIeH

Kaxumu cBoiicTBaMu 001a1aeT MOJIEIUPYIOLIas CUCTEMA!

-BO3MOXHOCTb IIPUMCHCHUSA NMMUTAIIMOHHBIX ITPOIrpaMM COBMECCTHO CO CIICIUAJIbHBIMHU 9KOHOMHUKO — MATEMAaTHICCKUMU

MOJCISIMA U METOAAMHU, OCHOBAHHBIMU HAa TCOPUU YIIPABJIICHUA




-MHCTPYMEHTAIBbHBIMU METOJAMHU IPOBEIEHU CTPYKTYPHOIO aHAIM3a CJI0KHOIO SKOHOMHUYECKOIO IIpolecca
-MHCTPYMEHTAIIbHBIMU METOJAMHU MPOBEJIEHUS CUCTEMHOTO aHAJIU3a CJIOKHOTO 3KOHOMHYECKOTO Mpoliecca
-BO3MOXXHOCTb BBEJICHUS PEKUMA MOCTOSHHOI'O YTOUHEHMS NPH MOJYYEHHH BBIXOIHBIX JaHHBIX U IPOBEICHUU
SKCTPEMAaJIbHOI'O 3KCIIEPUMEHTA

-CIIOCOOHOCTBIO MOJEIHPOBAHUS MAaTePUANIbHBIX, JEHEKHBIX U HH(OPMAIIOHHBIX MPOLECCOB U MOTOKOB B paMKax
€IMHOI MOJIeN! B 00IIEM MOJICIIBHOM BPEMEHHU

-CTIOCOOHOCTBIO MOJIETTMPOBAHMS MAaTePHANBHBIX, JEHSKHBIX ¥ MH()OPMAITMOHHBIX MPOIECCOB B HATYPATHHOM
BBIPAXKECHUH

-TOYHOCTBIO JIO MacCIITabOB BPEMEHH M MPOCTPAHCTBA

Uro Takoe Teopusi noaoous:
-TEOpHs, JAKOIIAas BO3MOXKHOCTh YCTAHOBUTH HAJIMYHS MOJOOMS MM pa3paboTaTh CIOCOOBI €ro MOJyvIeHUs
-TeOpHs, JAIOIIAasi BO3MOKHOCTh YCTAHOBUTH MOJIENb, TIOAOOHYI0 OOBEKTaM
-BO3MO’KHOCTh OTOOpaKeHUSI HEKOTOPOH 0OBEKTHO — peanbHON J100 MOTEHIHUANBHO PeaTn3yeMoil CUTyaluu
-MOJIeTIb BCETIa HAXOAUTCS B OMPEIEIICHHOM COOTHOIICHHH C M3y4aeMbIM OOBEKTOM, SIBJICHHEM, MPOIECCOM

Bribepure ycaoBuUs CyLLIECTOBaHUS MOAETCH:

-BO3MOKHOCTb OTOOpa’KeHHUsI HEKOTOPOH OOBEKTHO — peasibHON MO0 MOTCHIMAIBHO Peallu3yeMON CUTyaluH

-HaJIMYUE ONPENAETICHHBIX IIPABU YCTAHOBIECHHS B3aUMHOOJHO3HAUHOI'O COOTBETCTBUS MEXIY MOJAEIBbI0 U OPUTHHAIOM

-0ombIIIas MPOCTOTA U HATTISIAHOCTD MPH OTOOPaKEHUH ¢ HEOOXOAMMOH MOTHOTOH M JOCTOBEPHOCTBIO TOH OIpeAeIeHHOH
4acTH CBOMCTB OpUrHHaJIa (Bcerna 6€CKOHEYHO MHOT0OOPa3HOro B CBOMX HMPOSIBICHUSIX ), KOTOPasi CYIIECTBEHHA UIMEHHO B JaHHOM
UCCIICIOBAaHUU U IIPU AAHHOW IIOCTaHOBKE 3aJauu

- HEBO3MOXXHOCTh OTOOpPa)KCHHS HEKOTOPOH OOBEKTHO — PeabHOI MO0 MOTEHIINATBHO PEaTU3yeMOH CHTyaluH

- OoJbILIAs CIOKHOCTh IPU OTOOpPaKEHHH ¢ HEOOXOANMON MOJTHOTOM M TOCTOBEPHOCTBIO TOW OINMpeesieHHON JacTh
CBOMCTB OopuruHaia (Bceraa 6€CKOHEYHO MHOT0OOPa3HOT0 B CBOMX MPOSIBICHUSIX ), KOTOPAsi HECYILIECTBEHHA B JAHHOM
UCCIICIOBAHUU U IIPU AAHHOU IIOCTaHOBKE 3aJauu

- OTCYICTBHE IIPABUJI YCTAHOBJIEHUS B3aUMHOOJHO3HAYHOI'O COOTBETCTBUSI MEXKIY MOJEIbI0 U OPUTMHAIOM

Vkaxure TUIOBBIE 3aja4d UIMUTALUOHHOI'O MOJEIUPOBAHUS B SKOHOMUKE:

- [IpaBJIEHHE IIPOLIECCOM peaIn3alliy HHBECTULIMOHHOI'O IIPOEKTA HA Pa3HBIX JTAIlaX €ro >KU3HECHHOI'O LUKIIA C Y4ETOM PHCKOB U
TAKTHKH BBIIEICHUS JIEHEKHBIX CYMM

- MOJZIEIMPOBAHUE MIPOLIECCOB JIOTUCTHKY VIS ONIPEEIICHHSI BDEMEHHBIX U CTOMMOCTHBIX [1apaMETPOB

- aHaNM3 KIMPUHTOBBIX IIPOLIECCOB B PaboTe CeTH KPEAUTHBIX OpTaHU3AIMH

- IPOTHO3UPOBaHUE (PMHAHCOBBIX PE3YJIBTATOB ACSATEIBHOCTH MIPEIIPHUATHS HAa KOHKPETHBIH IIEPHO/L BDEMEHU

- IPOTHO3UPOBaHNE (PHMHAHCOBEIX PE3YIbTATOB JCATCIHHOCTH IPEIIPHUATHS Ha KOHKPETHBIH MepHoT BpeMeHH (0e3 BOZMOXXHOCTH
aHaJIM3a IUHAMUKH CaJIbJI0 Ha CUETax)

- MOJIEIMPOBAaHHUE IPOLIECCOB JBUKEHHS TPAHCIIOPTHBIX CPELCTB

- MOJIEIMPOBAaHUE MOJAJIbHBIX aIr€HTOB

YcraHoBHTE MOCNIEA0BATENBHOCT TOCTPOSHUS KOHIIENTYaIbHOI MOJIETM CUCTEMBI S U ee (popMaTi3aLiui
orpezeneHne TpeOOBaHMH K HCXOIHOHW MH(OPMAIHH
BBIJIBIDKCHHUE THIIOTE3 U MIPUHATHE MPEIOKCHHH
olpeziefeHIe TapaMeTPOB U MEPEMEHHBIX MOJAENU
YCTaHOBJIEHHE OCHOBHOT'O COAEPKAHUS MOJEIH
OIMHCAaHNE KOHIETITYaTbHON MOJIEITN CHCTEMBI
MOCTAaHOBKA 33Ja4l MAITHHHOTO MOJEITHPOBaHUS
COCTaBJIEHHE TEXHHUECKOH JOKYMEHTAIUH 110 dTaty |
aHaJIN3 3312491 MOJICINPOBAHUS
000CHOBaHNUS KPUTEPHS OLEHKH Y(P(PEKTHBHOCTH CHCTEMBI
MpOBEpKa JOCTOBEPHOCTH KOHIIENTYalbHON MOJEITH

YcTaHOBHTE MOCIEAOBATEIFHOCTD ANTOPUTMHU3AINY MOJETH CHCTEMBI S 1 ee MaIIMHHON peanu3anuu M:
[IpOBEIeHNE TPOrPaAMMHUPOBAHUS MOJETH

MPOBEPKa JTOCTOBEPHOCTH ITPOTPAMMEL

MOCTPOCHUE JIOTHIECKOH OJIOK-CXEMBI MOEITH

BBIOOP BBIYMCIUTENBHBIX CPEACTB AJISI MOAEIUPOBAHUS

[I0JIy4€HHE COOTHOLIECHUN MOJETN

MPOBEPKa JOCTOBEPHOCTH MOJICITH CHCTEMBI

OCTaBIICHUE TEXHUYECKOH JOKyMEHTALlUH O 3TaIry 2

COCTaBJIEHHE TUIaHa BBIIOJIHEHHs padoT 10 MPOrpaMMHUPOBAHUIO

MIOCTPOCHUE CXEMBI ITPOTPaMMEI U TIPOBEPKa €€ TOCTOBEPHOCTH




YkaxuTe MpaBuiIa peanusaniy Moaeneit Ha OBM:

- COIMOCTABJIEHHE TOUHOCTU U CI0XKHOCTH MOAENU

- COM3MEPUMOCTb IIOIPEIIHOCTEN MOJEIUPOBAHUS U OIIMCAHUS
- JOCTaTOYHOCTh Ha0Opa 3IEMEHTOB MOJIEITN

- peanu3aiys OJI0YHOTo MPeACTaBICHUS MOJETH

- HarSITHOCTD MOJIEIH JUTs pa3paboTdnKa

- clienuanu3anys MoJenu Uil KOHKpeTHoil OBM

- HUCIIOJIb30BAHUE MYJIbTaICHTOB

VYkaxuTte nporpaMMHbIE CUCTEMBI MOAETUPOBAHUS, PEATTU3YIOIINE MTapaJurMbl MOJECTUPOBAHUS:
-CucremHas nuHamuka PowerSim

-MynbTHarenTHele cucteMsl AnyLogic

-Jlnnamudeckue cuctembl Matlab

-JluckpetHo-coObITHiiHOE MoaeaupoBanue GPSS World

Ykaxure MoKoJeHne NpOorpaMMHBIX cUcTeM uMuTauuonHoro mogenuposanusi (CADSIM, DEMOS, ACSL, MODEL-6, GEAR ...,
crienuanbHas MOJAEPKKa MOAEIUPOBAHUS B BUJIE COOTBETCTBYIOIINX BBIPAXKEHHH sI3bIKA, TEHEPATOPOB CIy4alHBIX YUCET, CPEJICTB
IIPEJCTABICHUS PE3YNbTaTOB BTOPOE IIOKOJIEHHE

-SIMPLEX II, SIMPLE++ ..., SLAM II PC System Animation, PC Model SIMFACTORY, GPSS PC, XCELL...) , nogxoasuiee noxq
OIUCaHHE:

— BO3MOXHOCTh KOMOMHHPOBAHHOTO HETIPEPHIBHO-INCKPETHOTO MOIETPOBaHMs. Pa3BuTHE yke pa3pabOTaHHBIX S3BIKOB U CPEICTB
MOJIETTMPOBAHNS, OPUEHTUPOBAHHOE Ha MOBBIIIEHHE 3()(HEKTHBHOCTH MPOIIECCOB MOACIUPOBAHUS 1 IPEBPAILCHUE MOICITHPOBAHHS
B OoJee MPOCTOH U OBICTPBINA METO/ UCCIEA0BAHUS CIOKHBIX CUCTEM TPEThe MOKOJIEHUE

— rpaduueckuii nHTEpQEiic, MHTErpupoBaHHas Cpela Ul CO3JaHMs U PelaKTUPOBAHUS MOJIEIICH, TNIAHUPOBAHHS SKCIIEPUMEHTOB,
YIIpaBIICHHUS MOJEINPOBAHIEM H aHAIN3a Pe3yabTaToB. Pa3paboTKa CpeCTB TEXHOIOTHIECKOH ITOIIEPKKH MPOIIECCOB
pacmpeeIeHHOT0 MIMUTAI[IOHHOTO MOJIGIMPOBAaHHS Ha MyIbTUIIPOIIECCOPHEIX OBM 1 ceTst maToe mokoyieHne
-IIpOrpaMMHPOBAHKE MOJIENICH Ha SI3bIKaX BBICOKOTO YPOBHs 0€3 Kakol-1100 crienuanbHoi noanepxku. [Iporpammel ais 3anay
MOJICTIMPOBAHNUS pa3pabaThIBaINCh HA OCHOBE YHHMBEPCANBHBIX s3BIKOB, TaknX kak FORTRAN um ALGOL mepBoe mokoJeHHE
-MHTETPHPOBAHHBIE CHUCTEMBl HMHTAlMOHHOTO  MOJCIHPOBAHMSA, B KOTOPBIX Pa3BUBAIOTCS BaKHEHIINE OCOOCHHOCTH CPEJICTB
MSTOTO TIOKOJIEHHS IIECTOE MOKOJICHHE

— OpHeHTalysl Ha KOHKPETHBIE 00JIaCTH TIPUIIOKEHHS, BO3MOXKHOCTh aHUMaIMU. Pa3paboTka MMUTAIIMOHHBIX CHCTEM, COAEPIKAIINX
HHTEpQec He- MPOrpaMMHUPYIOIIETO MOTb30BATENS, BXOIHBIC U BEIXOIHBIC aHAIN3aTOPEI, BO3MOXKHOCTh aHMMAIIUH TIPoIiecca
UMHTALHOHHOTO MozenupoBanus. IlepeHoc mporpaMMHOro 00ecedeH s 11l UMHTalMOHHOTO MOJIETUPOBAHUS Ha IEPCOHAIbHBIC
3BM c ncnoss30BaHUEM CPeICTB rpaduueckoro HHTepdeiica (A1 BU3yalIH3alMy 1 aHUMAal|{ IIPOLIECCOB MOJICITUPOBAHNU)
YETBEPTOE [TOKOJIEHUE

Yem ompezensercs CTENEHb PUCKA!

-OTHOIIEHUEM BeposiTHOCTEH ynauu Py u Heynauu PH
-IIpoU3BEICHUEM BepoATHOCTEH ynauu Py u Heynauu P
-BEJIMYMHOM yiiepOa

-pa3HOCThIO BeposTHOCTEH ynauu Py u Heynauu Pu

NmMutaunoHHbIe paboThl 00BEKTOB SKOHOMHUKH OCYIIECTBIISIIOTCS B CJICYFOIINX U3MEPEHHAX:
-MaTepuajbHbIC

-JICHEKHBIE

-MH(OPMAIMOHHBIE TOTOKH

-IIPOCTPAHCTBEHHbIE

-3KOHOMETPUUECKUE

-3KOHOMUYECKUE

TexHOMOrHYeCKHe MPOU3BOICTBEHHBIE CUCTEMBI Pa3IeIIAOT Ha OTACIbHBIEC YICMEHTHL:
-T€XHOJIOTUYECKHE arperaTel

-TPaHCIIOPTHBIE CPEACTBA

-HCHBITaTEIbHBIC CPEACTBA

-MaTepHalbHbIE CPEACTBA

-JIEHEXKHBIE CPEJICTBA

-MH(pOPMAIMOHHBIE TOTOKA

[Tpu MoJeTUPOBAaHNY PACTIPEACITUTENBHBIX MPOIIECCOB HEOOXOIMMO HAOIIOICHIE TAKMX XapaKTEPUCTHK, KaK:
-MECTO Ha3HAYEHUS
-00beM JI0CTaBKHU HJIH 3aTPaThl




-CBOMCTBA IOTOYHBIX OOBEKTOB
-CBOMCTBA CTaTHYECKHX OOBEKTOB
-00BEeM JICHEKHBIX CPEICTB
-IUHAMHI4YecKnit ko3 dummeHt

B GonpmmHCTBE CiTydaeB BpeMs 0OCITy)KHBaHUS KIMESHTOB U MX MOSBICHHUE SBIAIOTCA CIyJalHBIMH BETMUUHAMHA. [ X
KOPPEKTHOTO TPeJICTAaBICHHSI HEOOXOJHUMO UCTIOIb30BaTh!

-BEpPOSITHOCTHBIE paclpeeeHHs

-CTaTUYECKOE PACTIpEeNIEHNS

-IeTEpMUHUPOBAHHBII paclpeaeIuTeIbHbIN 3aKOH

-areHTHOE MOJENUPOBAHUE

Co3naBast KOPPEKTHYI0 IMUTAIIMOHHYIO MOJIETb IPOEKTa, B IEPBYI0 OUEpe/ib pACCMATPUBAIOT TaKUE IIEMEHTHI, KaK:
- IPHOPHTETHI BHIIIOIHEHHS CPOYHBIX PaboT

- pa3neneHne Ha CMECHBI

- HCHOPMHPOBaHHEIE pabOTHI

- IPOCTOU

-rpauKy pacrpeesICHuUs

-HOPMHUPOBaHHEIE PAOTHI

-pecypchl 3aKa3dnKa

Yro Takoe onepaTHBHBIH HH(OPMAIIMOHHEIH pecypc?

-TIOCTOSIHHO HEOOXOAUMBI IPH BhINOMHEHNH GyHKIuHU. HanpuMep, onepatuBHas qucnerdepckas HHGopManus, OTCYyICTBUE
KOTOPOH JieflaeT HEBO3MOXKHOM MOCaAKy CaMOJIETa Ha adpOJpoM

-0e3 KOTOPOTO HeNb3s HAYMHATh BBIIOJIHEHNS (yHKIMi. Hanpumep, mpaBo Mk pa3pelieHie Ha ee BEIIOIHCHNE, HHCTPYKIHS 110
cOopKe MPUHINIHAIBHO HOBOTO YCTPOICTBA

-BPEMEHHO HEOOXOJUMBIH IIPH BBINOIHEHNH QyHKIMHU. Hanpumep, uHpopManus o 1moroje, OTCYICTBHE KOTOPOi AesiaeT
3aTPYyAHUTENBHON MOJNET caMolIeTa

-HEO0OXOUMBIH 1ocye BRINONMHeHNs GyHKImA. Hanpumep, mpaBo Wi pa3penieHre Ha ee 3aBepIIeHHe, HHCTPYKITHS 0 3aITyCKy
ycTpoiicTBa

UYro Takoe cTapTOBBII HH(POPMALMOHHBIH pecypc?

-6e3 KOTOPOro HelNb3si HAYMHATh BBINOIHEHUS (QyHKIMN. HanpuMep, npaBo WM paspenieHue Ha €€ BBITOIHEHHUE, HHCTPYKIHUS 110
cOOpKe MPUHINIHAIEHO HOBOTO YCTPOHCTBA

-TIIOCTOSTHHO HEOOXOANMBIH IPH BRINONMHEHNH GyHKIUH. HanpuMep, onepatuBHas qucnerdepckas HHGOpManus, OTCYyTCTBHE
KOTOpPOI! JieniaeT HeBO3MOXKHOM IMOCaAKy CaMOoJIeTa Ha a’dpoJpoM

-BPEMEHHO HEOOXOJUMBIH NPH BBINOIHEHNH QyHKIMU. Hanpumep, nHpOpMaIys o morojie, OTCYICTBHE KOTOPOH AesiaeT
3aTPyIHUTENBHON IIOJIET CaMoJIeTa

-He0OXOUMBIH 1ocye BeINONHeHUs GyHKImi. HanpuMep, mpaBo WM pa3pellieHne Ha ee 3aBepIlIeHne, HHCTPYKIIHSA 0 3aITyCKy
YCTpOICTBa

OmnepaTHBHBIN HHPOPMAIIMOHHBIH PeCcypc MOXKET OBITh HONYYEH CICAYIOIIMMH CIIOCOOaMHU:
-TIPEIBAPUTEIIFHO BMECTE CO CTAPTOBBIM

-BO BpeMs BBITIOIHCHHUS TPAH3aKTOM OCHOBHOI (DyHKIIMU

-II0CTIC TIOTYYEHHS CTAPTOBOIO

-TI0CTIC BBIMIOJTHEHMS TPAH3aKTOM OCHOBHOH (DyHKIIMH

Yto npezacrapisieT co00i ICHEKHBIN pecypc B UMHTAIMOHHOM MOZCTHPOBAHUH?

-€MKOCTb, B KOTOPOH COZIEPIKUTCS ONPEIeICHHOE KOJTMIECTBO pecypca, H3MEPsIeMOTo YHCIOM C IUIaBalOIIeH TOUKOH
-eMKOCTb, B KOTOPOH COAEPIKUTCS OTPeIeIEHHOE KOJTHMYECTBO pecypca, H3MEPSIeMOT0 KOJTHYECTBOM TPaH3aKIIUi
-He0OXOJMBIC CBEACHHS, OIIEPATHBHAS HHPOpMALIUs

-TpaH3aKIHs, B KOTOPOI COIEPIKUTCS ONpeeTICHHOE KOJIMIECTBO PECypca, H3MEPSEMOTO YHCIIOM

HecMmotps Ha OypHOe pa3BuTHE HH)OPMAIIMOHHBIX TEXHOJIOTHH, CIICIIHAINCTEI IO MOJICITUPOBAHIIO HEN30CKHO CTATKHBAINCH C
MIPOTHBOPEUHEM:

-IIOCTPOEHHNE TOYHOI Moienu TpeOyeT IINTETHHOTO BpEMEHH (MecsIl U OoJiee) U MTyOOKHUX 3HaHUH B 001aCTH CTATUCTUKU

-IUT PaOOTHI B OBICTPOMEHSIOIIMXCS YCIOBUSX 3TO CIMIIKOM OOJNBIION CPOK, TaK Kak d3(PPEKTHBHOCTh PELICHHS HAIPSIMYEO 3aBUCHT
OT CKOPOCTH €T0 MPUHSTHUS

17151 paboThI B OBICTPOMEHSFOIIIUXCS YCIOBUSAX 9TO CIUIITKOM KOPOTKHI CPOK, TaK Kak 3()(HEeKTUBHOCTh PEUICHHUS HAIPSIMYIO
3aBUCUT OT CKOPOCTH €r0 IPHHSATHS




-IIOCTPOEHHNE TOYHOI MoJienu TpeOyeT JIMTETHHOTO BpEMEHH (o 1 OoJiee) U rIyOOKHX 3HaHWUH B 007acTH HHPOPMATUKU

Pabora ¢ KXEN cocTOUT U3 HECKOJIBKUX 3TamoB. YKaXHUTe HOMEP U HANMEHOBaHUE 3Tala, IOAXOAAIIee [0 OMICaHHe:

- [Tonmy4ynB KayeCTBEHHYIO MOJIENb, TTOJIL30BATENb MOXKET He MPOCTO padotaTh ¢ Hel B pamkax KXEN 1 coBepieHCTBOBAaTh paboTy
Ha 0a3e MOJIy4CHHBIX 3HAUCHUH, HO M 3KCIIOPTUPOBATh IOCTPOCHHBIC MOZIENU B BUE TEKCTa Ha OZTHOM U3 SI3bIKOB
nporpamMupoanus (C++, Visual Basic, Java u T.1). 4. IIprnMeHeHHe pe3ynbTaToB.

- KXEN aBTOMaTHuecKy CTPOUT MOJIETIb, a MOIb30BATENb YKA3bIBACT AaHHbIC AT aHAIH3a, IPEACTABIIA UX B BUAE OXHON TaOIHIIBI
B PEISILIMOHHOI 0a3e min B TekctoBoM (aiisie. KXEN BBISBIISET IPOIYCKH JaHHBIX U 3alIOMUHACT UX TUIIMYHBIMU 3HAUCHUSAMH IS
Tpe/ICTaBICHHBIX MTaHHBIX. [locTponB Moxens, KXEN mprBoauT ee xapakTepuCTHKH B B kKodddunnenta touroctr Kl n

ko3¢ ¢unuenra HagesxxkHocTH KR. Takum 06pa3om, cpa3y MOKHO OLIEHHTh Ka9eCTBO MOCTpoeHHOU Moxenu. 2. [loctpoerne
MOJIETH.

- busnec — nonp3oBatenb GOPMUPYET 3a7ady: OTBET HA KAKOH BOIIPOC HEOOXOIMMO IIOIYYHTh B PE3YNIbTATe aHAIN3a, IIPH 3TOM
ompezernsieTcs KIIace pemaeMoil 3a1aun win ux komOuHamums. 1. IToctaHOBKa 3amadm.

- [Nonp30Batens BEIOMpaET yAOOHSBIH I HETO BAPUAHT OTOOPAXKEHUSI Pe3yIbTaTOB MOAEINPOBAHUS, KOTOPbIE HE MOTYT OBITh
HpeCTaBICHbl KaK B YMCJIOBOM, TaK U B rpaduueckoM Buze. 3. IloHuMaHue Mozen.

IIpu aHATUTHYECKOM MOJEIUPOBAHUH JOCTOBEPHOCTh PE3YNBTATOB OMpeAesIeTCs] IByMS (PaKTOpaMHu:

- KOPPEKTHBIM BBHIOOPOM MaTEMaTHYECKOT'0 alliapaTa, HCIOJIb3yeMOro ISl OMMCAHHS UCCIECIYEMON CHCTEMEI
-METOAMYECKOH OLIEHKOMH, MPUCYIEeH TaHHOMY MaTeMaTHYEeCKOMY METOLY

-3aBUCHMOCTb Pe3ylbTaTOB MOJEIMPOBAaHNUS OT XOJa dKCIIEpUMEHTa

-HE0OXOJMMOCTh CHHXPOHH3ALUH PAOOTHI OTIESIBHBIX KOMIIOHEHTOB MOJIyJICH

OreHka KayecTBa MMUTALIMOHHON MOJIEIH - SIBJISIETCS 3aBEPIIAIOIIMM JTarloM ee pa3pabOTKU U UMEET JIBE 1IeTIH:

- IPOBEPUTH COOTBETCTBUE MOJIENH €€ PEIHAZHAYEHUIO, T.€. LIEJIAM HCCIECIOBAHNUS

-OLIEHUTh IOCTOBEPHOCTh M XapaKTEPUCTUKH PE3YIbTATOB, ITOJIy4aeMble IPU MTPOBEACHUH MOAEIBHBIX SKCIIEPUMEHTOB
-OLIEHUTh MOCJIEI0BATEIbHOCTh U XapaKTEPUCTUKHU Pe3yJIbTaTOB, MIOJIy4aeMble IPU POBEAECHUN MOJIEIbHBIX SKCIIEPUMEHTOB
-HEOOXOMMOCTh CHHXPOHHU3AI[UH PAOOTHI OTACIBHBIX KOMITOHEHTOB MOMYJICH

[IpurogHOCTh UMHUTALIMOHHON MOJIEIHN AJIS pEIieHHs 3a]1a4 UCCIeI0OBaHUS XapaKTepu3yeTcs TeM, B KaKol CTENeHH OHa 00aiaeT
TaK Ha3bIBAEMbIMH LIEJIEBBIMU CBOMCTBAMHU, OCHOBHBIMH U3 KOTOPBIX SIBJISIOTCS:

-a/IeKBaTHOCTh

-yCTOWYUBOCTh

-4yBCTBUTEIbHOCTh

-CXOAUMOCTh

-CKOpPOCTb IOJIy4EHHsI pe3yJIbTaTOB

-CTENeHb peann3aluu

Ipouenypa olieHKH OCHOBaHA HA CPABHEHUH U3MEPEHHUI Ha pealbHOM CHCTEME U Pe3yNbTaTOB IKCIEPUMEHTA Ha MOJIEITH U MOXKET
HPOBOANTHCS Pa3HBIMHU CIIOCOOAMHU:

-TI0 CPeIHUM 3HAYCHUSAM OTKIMKOB MOJICTH M CHCTEMBI

-TI0 JUCHEPCHAM OTKIOHEHHH OTKJIMKOB MO OT CPEIHETO 3HAYCHUS OTKIIMKOB CHCTEMBI

-I10 MaKCUMaJIbHOMY 3HaY€HHIO OTHOCHUTENIBHBIX OTKJIIOHEHHH OTKJIMKOB MOJIEJIN OT OTKJIMKOB CHCTEMBI

-110 MaKCHUMaJIbHBIM 3HaYEHHSIM OTKJIMKOB MOJEIIU U CHCTEMBI

-TI0 CKOPOCTH MOJTy4EHUsI PE3yIIbTaTOB

-TI0 CpPeAHEMY 3HAUCHUIO OTHOCUTENIFHBIX OTKJIOHCHUH OTKIMKOB MOJEIH OT OTKIIMKOB CUCTEMbI

Y CTOHYNBOCTE MOAENHN — 3TO:

-ee CIIOCOOHOCTb COXPaHATh aIeKBaTHOCTH MPU UCCIeI0BaHNH 3()(HEKTUBHOCTH CHCTEMBI Ha BCEM BO3MOYKHOM JIMara3oHe pabodeit
HarpyskH, a TakKe IIPY BHECEHUU N3MEHEHHH B KOH(UTYPALMIO CHCTEMBI

-ee CTI0COOHOCTh COXPAHATh aIeKBaTHOCTh MPH HCCIIEIOBAaHUH 3((EKTHBHOCTH CHCTEMBI Ha BRIZICTICHHOM JHana3oHe pabouei
Harpy3KH, a TakKe IpH BHECCHUH U3MEHEHHUN B HCXO/JHbIE JaHHbIE

-ee crlocoOHOCTh COXPaHATh aJIeKBaTHOCTh PH U3MEHEHHE IPAaHIYHBIX YCIOBHI MOACIN

-e€ CITIOCOOHOCTh COXPAHATH aIeKBaTHOCTh P MCCIIEIOBAHUN KPUTHYECKHX ITOKa3aTeIel

Y CTOHYNBOCTE PE3yNBTaTOB MOJEINPOBAHUSI MOXKET OBITh TAKOKE OIEHEHA METOlaMU MaTeMaTHUECKOH CTAaTUCTHKU, OCHOBHAs
U/iest KOTOPBIX 3aKJIF0YAeTCs B TOM, 9TOOBI IPOBEPUTH THUIIOTE3y OTHOCHTENFHO CBOWCTB T€HEPATHHONH COBOKYITHOCTH, OIICHHBAS
JHITb KOHKPETHYIO BEIOOPKY M3 FeHEpaIbHOI COBOKYNHOCTU. B reHepanbHOI COBOKYITHOCTH OOBIMHO HHTEpeCyeT HEKOTOPHIil
HPU3HAK, KOTOPBIH 0O0YCIIOBIEH CAy4aHOCTBIO U MOYKET MMETh KAUE€CTBEHHBIN WIIM KOJIMYECTBEHHBIN XapakKTep.

B naHHOM cilydae MMEHHO YCTOMYMBOCTH PE3YJIbTATOB MOJEIUPOBAHUSA MOXKHO PAcCMAaTpUBaTh Kak IIPU3HAK, MOAJEKAILUI
oneHke. [y mpoBepku THHOTE3bI 00 YCTOMYMBOCTH PE3YIBTATOB MOXKET OBITH MCIOIB30BaH KPUTEPHUI - Y MIIKOJICOHA-
YMJIKOJICOHA- Y UJIKOJICOH.




O1leHKa YYBCTBUTEIBHOCTH SIBJISCTCS HEOOXOJMMBIM 3JIEMEHTOM, OJJHAKO, CCIIH U3MEHCHHUE -BXOTHBIX-BXOHBIC-BXOIHBIX
BO3ICUCTBHI WM TAPAMETPOB MOJICIIA B HEKOTOPOM 3aJIJaHHOM JTHaNa30He He OTPaKaeTCsl Ha 3HAUCHUSIX apaMeTpoB, TO TOJIh3a OT
TaKOW MOJIENTN He BeJIMKa (MOJENb OyleT «0eCuyBCTBEHHOM» ).

OLeHKy 4yBCTBUTEIBLHOCTH TIPOBOJSAT 110 KaxkaoMy napamerpy Xk B oraensHoctd. OCHOBaHa OHA Ha TOM, YTO AWAIa30H
U3MEHEHHs mapaMeTpa o0briHO n3BecTeH. Hanbomee mpocTas mporenypa COCTOUT B CIEAYOIIEM:

-Brraucnsercst Ben4nHa OTHOCUTEIBHOTO CPEJHEro MpUparieHus mapamerpa Xk

-IIpoBonuTCs Mapa MOAENBHBIX SKCIEPUMEHTOB NIpH 3HaueHMs1X: Xk paBHbIX Xk max n Xk paBubix Xk min u cpeaHux
(bMKCHPOBAHHBIX 3HAYCHUAX IPYrUX mapaMmeTpoB. Onpenensercs oTkauk Moxenn: Y 1 paBHbIX f (Xk max), Y2 paBubix f (Xk min).
-Brraucnsercst oTHOCHTENIBHOE IPHpAIeHHe HaOI0gaeMoil epeMeHHOH

-Brruncnsercs: abcoaoTHOE MpupalieHne HaboJaeMoi nepeMeHHOM

-IIpoBoauTCs Mapa MOAENBHBIX SKCIEPUMEHTOB NpH 3HaueHusIX: Xk paBHbIX Xk cp n Xk paBubIx Xk cp/2 ¥ rpaHHYHBIX
(PMKCUPOBAHHBIX 3HAYCHUAX IPYrux mapameTpoB. Onpenensercs oTkiauk Mogenn: Y 1 paBHbIX f (Xk cp), Y2 paBsbix f (Xk cp/2).
-Brraucnsercst BenuunHa aOCONIOTHOTO CpeTHETo NMpuparieHus mapamerpa Xk

IIponecc kannOPOBKH HOCUT UTEPATUBHBIA XapaKTep U COCTOUT U3 3 OCHOBHBIX HTAIOB!

-I'mo6anbHble M3MeHeHHs Mozaenu. Hanpumep, BBeieHHE HOBBIX IPOIECCOB, N3MEHEHHE TUIIOB COOBITUMN U T.1.

-JlokanbHble n3Menenus. Hanpumep, n3MeHeHNE HEKOTOPBIX 3aKOHOB PaclpeieIeHUs MOACTUPYEMBIX CIy4aiHbIX BEIUYUH
-/I3MeHeHNe CrIeaNbHBIX TAPaMEeTPOB, HAa3BIBAEMBIX KAIHOPOBOYHBIMHU

-M3MeHeHue creluanbHbIX 1apAMETPOB, HA3bIBAEMbBIX IKCTPEMAIbHBIMU

-CpaBHEHHE BBIXOIHBIX paclpeeaeHuH

-I'moGanpHBIe M3MeHeHN MoaenH. HanprMep, n3MeHeHHe HEKOTOPHIX 3aKOHOB pacipeeIeHIsI MOAETHPYEMBIX CIyJaiHBIX

Ha niepBbIi B3I CTPYKTYpHBIE H3MEHEHUSI MOJENH, KaKk Oosiee CIOXKHBIE, JOMKHBI PACCMATPUBATBCS TOJBKO MOCHIE HEYIauHBIX
MOIBITOK OTKAIMOPOBATH MOJIENb IIyTeM H3MEHCHHUS IapaMeTPOB | JIOKATbHON KanOpoBKH. OTHAKO, TaKask CTPATETus MOXKET
CKPBITh CTPYKTYpPHBIE HECOOTBETCTBHS MOJAENH WM HEIOCTATOUHYIO ee JeTalu3anuio. B 3ToM ciayuae cTpykTypHas KaauOpoBKa
3HAUUTEIBHO Oe3omacHee. BOOOIIE, Ieeco00pa3sHO 00bEANHATH OLIEHKY CBOWCTB MMMTALIMOHHONH MOJIEIH U KaJInOpOBKY B
eMHbIA nporiece. Takas cTpaTerus NPUMEHSETCS B CTATHYECKOM METO/Ie KalnOPOBKHM, KOTOPHIH COCTOUT W3 CICAYIONIUX INIaroB:
-CpaBHeHUe BBIXOJHBIX pacnpezeneHuil. Llenp — olieHka aeKBaTHOCTH MMHTALMOHHON MOJENU. Y CTpaHeHHE pa3Inyuil Ha 3TOM
1are OCHOBaHO Ha BHECEHUH ITI0OATbHBIX H3MEHEHUI

-banancupoBka Mogenn. OcHOBHas 3ajaya — OLEHKa YCTOHYMBOCTU M 4YYBCTBHTENBHOCTH MojenH. ITo ee pesynbraTam, Kak
TIPABIJIO. IPOBOAAT JIOKAJIBHBIE M3MEHEHUS (BO3MOXKHBI M TTI00ATBHEBIC)

-Onrrummsanus Mozenu. Lens — obecriedenne TpeOyeMoH TOUHOCTU pe3yabTaTa

-Ontumusanus Mogeny. Llens — orieHka aJjeKBaTHOCTH UMHTALIMOHHOM MOZieNH. Y CTpaHEHUE pa3IuyYMil Ha 3TOM IIare OCHOBaHO Ha
BHECEHHH IIT00ATEHBIX H3MEHEHUH

-CpaBHEHHE BRIXOIHBIX pacmpeneneHuil. Llems — obecrieuenne TpeOyemMoi TOYHOCTH pe3yiabTara

-banancupoBka Mojenu. OcHOBHas 3ajaya — OLEHKA JOCTOBEPHOCTH U CXOAMMOCTH Mojemnu. 1o ee pe3ynbraTaM, Kak IIpaBHIIO.
HPOBOAAT II100aIbHBIC N3MEHEHHST (BO3MO>KHBI ¥ JIOKAJIBHbIE)

5.4. IlepeueHb BH10B OLICHOYHBIX CPEICTB

3amaHust co cBoO0THO KOHCTpyHpyeMbIM oTBeToM (CKO) mpenmonaraet coctaBlieHAE pa3BepHYTOr0 OTBETA HA TEOPETHICCKHUH
BOIIpOC. 3a/laHKe ¢ BEIOOPOM BapHaHTa OTBETA (B 33JaHHH JAHHOTO THIIA IIPE/UIaraeTcsi HECKOIBKO BapHaHTOB OTBETA, CPEIIN
KOTOPBIX OIMH WJIM HECKOJIbKO BepHBIi(bIe). 3ananust co cB0O0IHO KOHCTpynpyeMbiM oTBeToM (CKO) mpenmnonaraet coctaBieHue
Pa3BEepPHYTOr0 OTBETA, BKIFOYAOMICTO ITOJTHOE PELICHHE 3a/1a9H C TTOSICHCHUSMH.

6. YHAEBHO-METOJUYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOZAY JIS)

6.1. Pexomenayemasi iurepaTypa

6.1.1. OcHoBHas1 JIMTepaTypa

ABTOpBI, COCTaBUTEIH 3ariaBue W3narenscTBO, TO
JI1.1 |I'pubanoBa E. b., HmuTanuoHHOe MOAEIUPOBAaHUE Mocksa: KnoPyc, 2022, URL:
Jloreun Y. H. 9KOHOMHYECKHUX MPOIeccoB. [IpakTHKyM B https://book.ru/book/941144
Excel: Yue6HOe mocobue
JI1.2 [Kopabmes IO. A. HmuranuonHoe Mmoaenuposanue. Ilpaktuxkym: Mocksa: KnoPyc, 2021, URL:
YuebHoe nmocobue https://book.ru/book/936268
JI1.3 | Kopabnes IO. A. ViMuTanmoHHOE MOAENHPOBaHUE: YUeOHUK Mocksa: KnoPyc, 2020, URL:
https://book.ru/book/933531
JI1.4 | be3pykoB A. 1., Marematrnyeckoe 1 UMUTALIMOHHOE Mocksa: OOO "HayuHo-u31aTeNbCKHiA IEHTP
Aunexcenrena O.H. MoJIeNpoBaHue: YuebHoe mocodue HUHOPA-M", 2019, URL:
https://znanium.com/catalog/document?
1d=335687




ABTOpBI, COCTABUTETH

3arnaBue

W3naTenbcTBO, rox

JI1.5 |Bbynsirusa O.B., MmurannonHoe MoJenupoBaHue B 3koHOMuKe B | MockBa: OOO "HayuHo-H31aTeNnbCKHi IEHTP
EmennsanoB AA., yIpaBieHUU: YUeOHUK MH®PA-M", 2021, URL:
EmenbsHoBa H.3. https://znanium.com/catalog/document?
1d=365602
6.1.2. Jlono/HUTE/ILHAS JINTEPATYpa
ABTOpBI, COCTaBUTEIH 3arnaBue W3natenscTBo, ron
JI2.1 |KobGener H.b. NmutanmonHoe MoieTupoBaHue 0OBEKTOB C Mocksa: OO0 "KYPC", 2018, URL:
Xa0TH4eCKHMH (pakTopamu: YueGHOe mocodue http://znanium.com/catalog/document?
1d=328619
JI2.2 | Yukypos H.I'. MojenupoBaHue CHCTEM U MpolieccoB: YueOHoe | MockBa: U3narenbckuii Llentp PUO(], 2019,
mocobue URL: http://znanium.com/catalog/document?
1d=355582
JI2.3 | Tumoxun A.H., MonenupoBaHue CHCTEM YIPaBJICHUS C Mocksa: OOO "Hay4yHO-U31aTEIBCKHHA HEHTP
Pymsianes 10 /1. npuMeHeHneM Matlab: YueOHoe mocobue HNHOPA-M", 2020, URL:
http://znanium.com/catalog/document?
1d=359584
JI2.4 | JIerukuna H. H. NMuTanuonHoe MoieTMpoOBaHue Mocksa: OOO "Hay4HO-H31aTeTbCKUHA HEHTP
9KOHOMHYECKHUX MPOIIECCOB: YUueOHOe mocodue NH®PA-M", 2022, URL:
http://znanium.com/catalog/document?
1d=379512
JI2.5 [KoGenes H.b. Teopust rTOOANBHBIX CHCTEM H UX Mocksa: By3osckuit yae6unk, 2022, URL:
UMHTALMOHHOE yrpasienue: MoHorpadus https://znanium.com/catalog/document?
1d=399313
6.2. DyIeKTpOHHBIE y4eOHbIe U3JaHNs H 3JIeKTPOHHbIe 00pa3oBaTe/IbHbIE Pecypehl
31 | HnaTepHet yHUBepcuTeT HH(GopMarmoHHEIX TexHosorunid MHTYUT. - Pexxum mocryma: https:/www.intuit.ru
D2 | DnekTpoHHas OMOIMOTEYHas cucTeMa Znanium. - Pexxum noctyma: http://www.znanium.com
33 | DnexTponHas 6ubnmoreka Ibooks. - Pexum noctymna: http:/www.ibooks.ru
34 | Hayuno-texHuueckuil xypHan «Continuum. Marematuka. MHpOpMaTuka. OOpazoBaHUE». . - Pexxum moctyma:
http://elsu.ru/continuum/
35 | Hayuno-texnmuecknit xypHan «l[Ipukinannas nHpopmaTtika». . - Pexkum moctyma: https://elibrary.ru/contents.asp?
titleid=25599
26 | DnextponHas Oubnnoreunas cucrema BOOK.ru. - Pexxum nocrtyna: http://www.book.ru
37 | Onextponnsle pecypcsl Akagemun UMCHUT. - Pexum poctymna: http:/eios.imsit.ru/
38 Web-pecype «Odurmanpsusiit caiit Akagemun UMCUT. - Pexxum poctyma: http://imsit.ru
6.3.1. JIunieH3MOHHOE ¥ CBOOO/IHO pacIpOCTPaHsieMoe MPOrpaMMHoe o0ecreyeHne, B TOM YHicJIe 0Te4eCTBEHHOT0
TIPOU3BO/ICTBA
6.3.1.1 | Windows 10 Pro RUS Omneparanas cuctema — Windows 10 Pro RUS TMoammcka Microsoft Imagine Premium — Order
Nel143659 ot 12.07.2021
6.3.1.2 | SInpexc bpaysep bpayszep SAnnexc bpaysep JluuenznonHoe cornameHue Ha UCIOIb30BaHue mporpamm Snaexc bpaysep
https://yandex.ru/legal/browser _agreement/
6.3.1.3 | 7-Zip Apxusatop 7-Zip IIporpammuoe obecnieuenne o murensun GNU GPL
6.3.1.4 | Mozilla Firefox Bpay3ep Mozilla Firefox ITporpammuoe obecnedenue mo iunensun GNU GPL
6.3.1.5 | LibreOffice Oc¢uchsrii maker LibreOffice ITporpammuoe obecrieuenue no nunensun GNU GPL
6.3.1.6 | Notepad++. TektoBsii penakrop Notepad++. IIporpammuoe obecnieuerue no suiersun GNU GPL
6.3.1.7 | MS Visio Pro 2016 HurterpupoBanHas cpeaia paspaborku Microsoft Visio mpodeccronansubiii 2016 Iloamucka
Microsoft Imagine Premium — Order Ne143659 ot 12.07.2021
6.3.1.8 | MS Visual Studio Community Edition Cpena pa3padotku Microsoft Visual Studio 2022 IIporpamMmmHoe obecrieueHue mo
munensud GNU GPL
6.3.1.9 | AnyLogic I[Iporpammuoe obecriedeHre jisi MIMUTAIMOHHOTO MoaeupoBanusl [IporpamMHoe oGecriedeHre mno JUIEeH3Un
GNU GPL
6.3.2. Ilepeuens npodeccHOHAIBHBIX 023 TAHHBIX U HH()POPMANMOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1 | Koncynprant [Tmoc http://www.consultant.ru
6.3.2.2 | POCCTAHJAPT ®enepanbHOE areHTCTBO MO TEXHUYECKOMY PETYIUPOBAHUIO U METPOJIOTHHI
https://www.gost.ru/portal/gost/
6.3.2.3 | UCO MexmyHapoiHast OpraHu3amis o CTaHaapTH3anuu https://www.iso.org/ru/home.html
6.3.2.4 | Konekc — IpodeccuonansHble cripaBodHble cucTeMbl  https://kodeks.ru




7. MTO (060opyn1oBaHue U TEXHMYECKHE CPEICTBA 00ydeHUsI)

Ayn HaumenoBanue I10 OcHarenne
113 INomemenue s Windows 10 Pro RUS 20 mocagouHBIX MeCT, pabodee MEeCTO IperoaaBaTes
IIPOBENCHUS 7-Zip 20 xommnsrotepoB P55-UD3/INTEL-i5-750/DDR3-1333-
3aHATHHA SAunexc bpaysep 8I'6/SSD Flexis 120Gb /WD3200AAKS/Radeon HD-
JIEKITHOHHOTO Mozilla Firefox 4600/DWL-G520 Wireles
THIA, LibreOffice 20 mouutopoB Acer V193W-19”
CEMUHAPCKOTo LibreCAD 20 KOMIUIEKTOB KJIaBUATYypa+MBbIIIIb
THIIA, KyPCOBBIX Inkscape 1 xommyTaTtop HeynpasiseMslid DES-1024D
pabot (kypcoBeix | Notepad++. 1 6ecripoBoHast Touka moctyna DWL-3200AP
MIPOEKTOB), 1C:IIpeanpusitue 8. Kommaekt 3 KommnekT obopynoBanust Arduino
TPYIIOBBIX H Kaspersky Endpoint Security 5 yue6HbIx komriekToB SDK 1.1s
uHAMBUAYanbHEIX | MS Access 2016 1 M®V HP LJ M1212nf MFP
KOHCYIbTaLUH, MS Project Pro 2016 12 Nuctpyment mis coopxu 11K (otBepTka ph-1, mmockoryois:
TEKYILIEro MS SQL Server 2019 150 mm, Tepmonacta 2rp., AHTHCTATHYECKHNA OpacieT, CTSHKKH
KOHTPOJISI U MS SQL Server Management 150 mm)
MPOMEXXYTOUHOH Studio 18.8
aTTecTaluu, MS Visio Pro 2016
camocTosTenbHoit | MS Visual Studio Community
paboTHL. Edition
Visual Studio Code
Blender
Gimp
Maxima
Oracle VM VirtualBox
PostgreSQL
IntelliJ IDEA
PyCharm Community Edition
Eclips
Adobe Reader DC
Diptrace
Ramus Educational
Micro-Cap Evaluation
114 Jlabopatopust LibreOffice 20 mocaIouHBIX MECT, pabovee MECTO MPEnoIaBaTes,
«I'padpuueckuit Inkscape 15 mono6mok0B Apple IMac 21,1/Apple M1/RAM 8T'6/Apple
qu3aiH 1 qu3aiiH - | MS Visual Studio Community SSD AP0256Q/GPU Apple M1/Ethernet 1000BaseT/AirPort
cpepl. Edition Extreme
JlabopaTopust Blender 5 moHOO10K0B Apple IMac 21,1/Apple M1/RAM 16I'6/Apple
Apple» Gimp SSD AP0512Q/GPU Apple M1/Ethernet 1000BaseT/AirPort
ITomemenune s Intelli] IDEA Extreme
MPOBEICHUS PyCharm Community Edition 1 ceteBoit HeynpasisieMblid kommyTtatop DES-1024G
3aHATHH Eclips 1 UnrepaxtusHas nmanens EliteBoard LR-75UT4017
JIEKIMOHHOT'O Adobe Reader DC 1 Hoyt6yx 15.6 HP 15-ral05ur
THIIA, MAC OS Big Sure 1 M@V Brother DCP-1612WR
CEeMHUHAPCKOTO JetBrains PyCharm Community 1 HP Color LaserJet CP5225
TUIIA, KyPCOBBIX JetBrains DataGrip
pabot (KypcoBbIX
MPOEKTOB),
TPYIIOBBIX
WHIUBHYaTbHBIX
KOHCYJbTAIINM,
TEKYILETO
KOHTPOJIS U
MIPOMEXYTOYHOM
aTTecTaluy,
CaMOCTOSITEIbHON
paboTHL.
208 JlabopaTopust Windows 10 Pro RUS 19 nocamouHbIX MecT, pabodee MeCTO IperoaaBaTes,
"UnTemnextyansH | 7-Zip 10 xommerotepoB H97-PLU/INTEL 15-4460/DDR3-1333-
BIE€ CHCTEMBI 1 SAunexc bpaysep 16I'6/SD7SB68S-128G+ST500DM002/Radeon R7 200/Realtek
texnonorun" (Rese | Mozilla Firefox PCle GBE
arch Laboratory of | LibreOffice 9 kommbroTepoB A320M-H-CF/AMD Ryzen 5 2600/DDR4-
Intelligent Systems | LibreCAD 2666-161'6/Apacer AS2280P4-256Gb, Toshiba HDWD110
and Technologies). |Inkscape 1Tb/Nvidia GT-710/Realtek PCI-E GBE
IToMmerenue aasa Notepad++. 1 xomnbrotep P8Z77-V-LX2/INTEL 15-3570K/DDR3-1600-

MPOBCACHUSA

1C:Ilpennpusitue 8. Komruiekr

8I'6/ SSD SSDPR-CX400-128G2, WDC WS15EARS/AMD




3aHATUN
JIEKIIMOHHOT'O
THTIA,
CEMHHAPCKOTO
TUNA, KypCOBBIX
paboT (KypcoBBIX
TIPOEKTOB),
TPYIIOBBIX U
WH/IMBUAYaIbHBIX
KOHCYJbTallH,
TEKYIIEeTo
KOHTPOJIS U
MPOMEKYTOUHOMN
aTTeCTaIluH,
CaMOCTOSITESIbHOU
paboThI.

Kaspersky Endpoint Security
MS Access 2016

MS Project Pro 2016

MS SQL Server 2019

MS SQL Server Management
Studio 18.8

MS Visio Pro 2016

MS Visual Studio Community
Edition

Blender

Gimp

Maxima

Oracle VM VirtualBox
StarUML V1

PostgreSQL

IntelliJ IDEA

PyCharm Community Edition
Eclips

Adobe Reader DC

Diptrace

Embarcadero RAD Studio XE8
Arduino Software (IDE)

HD-5700 Realtek PCle GBE

10 monutopos Philips 274E5QSB 27~

1 monutop Samsung SyncMaster E1720

11 KOMIUIEKTOB KJIaBUATypa+Mblllb

1 mpuntep HP LaserJet 1018

1 xommyTarop Heynpaisiembid TL-SG1024D
MexaucuutuimHapHas naboparopHas crannus NI ELVIS 11 u
IO Circuit Design Suit

JlabGopaTopusi CXEeMOTEXHUKH (HEOOXOIMMO HAITHYHE JIal.
cranuuu ELVIS) IIpaktukym o mupoBBIM dIIeMEeHTaM
BEIYHCIUTETBHON 1 HH()OPMAIMOHHO-U3MEPHUTEIHHON
TEXHUKH (HEOOXOIMMO Haluue 1ab0paTOpHON CTaHIIUH
ELVIS) Jlabopatopus npoekTupoBaHue MU(POBBIX YCTPOHCTB
u iporpammupoBanus [IJIMC (reobxoanmo Hammane
nabopatopHoii craniu ELVIS) Kommuiekt akceccyapos NI
myRIO Starter Accessory Kit (onuonanstno) Komriexr
akceccyapoB NI myRIO Mechatronics Accessory Kit
Kommrext akceccyapoB NI myRIO Embedded Systems
Accessory Kit JJabopaTopust nporpaMMHUpOBaHuUs
BCTpauBaeMbIX cucteM JIoKanbHble BEIYMCIUTENbHbIE CETU
(HeoOxoarMo Hanmmaue TaboparopHoit cranmuu ELVIS)
[IpompitieHHbIe HHTEP(ENCH U TPOTOKOIIBI (TIpOrpaMMHast

NetBeans IDE Bepcus) Akamemuueckas aunensus NI LabVIEW na

ZEAL HEOTpaHUYEHHOE KOJI-BO pabouuX MecCT B mpeenax Kadeapsl.

Klite Mega Codec Pack Arduino Robot.

MS Office Standart 2007

NI LabVIEW Full

126 [Tomemenue nms Windows 10 Pro RUS 20 TocaIouHBIX MECT, pabovee MEeCTO TPEIOoAaBaTelIs

[IPOBEICHUS 7-Zip 11 xommbroTepoB Tumna «MonoOmok» Lenovo IdeaCentre-/ Intel
3aHATHH SAnnexc bpaysep Pentium CPU 4415U 2.30GHz/DDR4-2133-41'6/ WDC
JICKITAOHHOTO Mozilla Firefox WDI10EZEX-08WN4AO0 100016/ Intel(R) HD Graphics 610 /
THIIA, LibreOffice Realtek PCle GbE Family Controller/ Qualcomm Atheros
CEMHHAPCKOTO LibreCAD QCA9377 Wireless Network Adapter
TUINA, KyPCOBBIX Inkscape 5 xommnberoTepoB Tuna «Mono6sok» Lenovo IdeaCentre IAO
pa6ot (kypcoBbix | Notepad++. 300-23SU /INTEL Pentium 4405U/DDR4-2400-
MIPOEKTOB), 1C:IIpenmpustne §. Kommexr 8I'6/ST1000DMO003/Intel HD-510/Intel(R) Dual Band Wireless
TPYIIIOBBIX U Kaspersky Endpoint Security -AC 3165
WHIUBUAYATbHBIX | MS Access 2016 4 KommbioTepa THmna "Mono6sok" Lenovo /Intel Pentium
KOHCYJBTAITHH, MS Project Pro 2016 Silver J5040 CPU 2.00GHz/DDR4-2400 8I'6/SSD WDC PC
TEKYIIEero MS SQL Server 2019 SN530 SDBPMPZ-512G-1001/Intel(R) UHD Graphics 605/
KOHTPOJISL U MS SQL Server Management Realtek PCle GbE Family Controller/ Realtek 8821CE
MIPOMEKYTOTHOH Studio 18.8 Wireless LAN 802.11ac PCI-E NIC
aTTecTaluH, MS Visio Pro 2016 20 KOMIIIEKTOB KJIaBUATypa+MblIlb
camoctosTenbHoit | MS Visual Studio Community 1 6ecpoBoHas Touka goctyrna DWL-3200AP
paboTHI. Edition

Blender

Gimp

Maxima

Oracle VM VirtualBox

StarUML V1

PostgreSQL

IntelliJ IDEA

PyCharm Community Edition

Eclips

Adobe Reader DC

Embarcadero RAD Studio XE8

Arduino Software (IDE)

NetBeans IDE

ZEAL

Klite Mega Codec Pack

123 [Momerenue ms Windows 10 Pro RUS 19 mocamoYHBIX MecT, pabouee MECTO MperoIaBaTers

[IPOBEJICHUS 7-Zip 19 xommeiotepoB H1 10M-S2-C/INTEL Pentium G4400/DDR4
3aHATHHA SAunexc bpaysep -2133-41'6/TOSHIBA HDWD105/Intel HD-510/Atheros
JIEKIIMOHHOTO Mozilla Firefox AR9287 Wireless
THUIA, LibreOffice 19 monutopoB LG Flatron 1718s
CEMHHAPCKOT0 LibreCAD 19 KOMIIIEKTOB KJIaBUATypa+MblIIlb
THTIA, KyPCOBBIX Inkscape 1 meynpasnsemsiit kommytarop TP-LINK TL-SG1024D




pabot (kypcoBeix | Notepad++.
MIPOEKTOR), 1C:IIpennpustue 8. Komruiekr
TPYIITOBEIX U Kaspersky Endpoint Security
WHAUBUAYaTbHBIX | MS Access 2016
KOHCYJIbTaIUH, MS Project Pro 2016
TEKYILIEro MS SQL Server 2019
KOHTPOJISI U MS SQL Server Management
MIPOMEXYTOYHOM Studio 18.8
arrecTalnyu, MS Visio Pro 2016
camoctosTenbHOi | MS Visual Studio Community
paboThL. Edition
Blender
Gimp
Maxima
Oracle VM VirtualBox
PostgreSQL
IntelliJ IDEA
PyCharm Community Edition
Eclips
Adobe Reader DC
Embarcadero RAD Studio XE8
Arduino Software (IDE)
NetBeans IDE
ZEAL
Klite Mega Codec Pack
124 Knacrepnas 7-Zip Croiika cepBepHas
nabopaTopus Mozilla Firefox VYupaensronmii y3en kinactepa [SO0PX-S5380\ Xeon E5345\
Cepgepnbiii ieHTp | PostgreSQL DDR-2-667-8192Mb\WD5001ABYS 1 .
CriennansHOE Java 8 PaGounit y3en knactepa ISOOPX-S5380\ Xeon E5345\ DDR-2-
MOMEIICHUE JIS Kaspersky Endpoint Security 11 667-8192Mb\WDS800JD\ - 16 mT
XpaHEeHUS U Windows Server 2003 R2 Standart | CepBepnbiii y3en Spectrus [S00PX-S5380\ Xeon E5345\ DDR-
npodumaktrdeckor | Open SuSe Linux 2-667-8192Mb
0 OOCITY>KUBAHUS MySql Server Community Cepsepusrit y3en DEXUS IT IS00PX-S5380\ Xeon E5345\
y4eOHOTO Windows Server 2016 Standard DDR-2-667-8192Mb\
000pynoBaHUs CepBep aIlMUHUCTPUPOBAHUS Kommyrarop DLink
Kaspersky Security Center Kommyratop DLink

YMKK «TenekoMMyHUKallUU U
CETH»

YMKK «KommyTtaTopsl
JIOKAJIbHBIX CeTeiD)

YMKK «DnekTpoTexHuka u
IEKTPOHUKA

YMKK «MH}popmannoHHbIe
CHCTEMBI B 9KOHOMHKE»

YMKK «KopnioparusHbie
MHPOPMAIIMOHHBIE CHCTEMBI»
YMKK "MogenupoBanue
JTAHHBIX)

VYMKK "O6bekTHO-
OpUEHTHUPOBAHHBIE TEXHOJIOTHI
YMKK «MHpOopMannoHHbIe
TEXHOJIOTHI

YMKK «Ynpasnenne 6azamu
JTAHHBIX)

YMKK «CeteBbie
MH(POPMAIMOHHBIC TEXHOJIOTHN
YMKK «Teopetnuecknue 0OCHOBBI
HHPOPMATUKN

YMKK "OcHOBBI aNropuTMHU3aIUN
1 TIPOTPaMMHIPOBAHUS
JetBrains License Service
Autodesk Network License
Manager

AppWave Enterprise License
Center

Windows Server 2008 R2 Standart
Traffic inspector Special Unlimited

Cepsepnsiit y3en SuperMicro 1U6019PMT\Xeon silver 4108
\8xDDR4 8Gd\ - 2 mt

CeteBoe xpaHmmnie JaHHBIX Synology DS-418 1 m.
Monutop Acer V193 1 mir.

[xad 2-X ABEPHBII apXUBHBINA METAJLI. - 21IT

Crmmat cuctema AirWell 1 mir.

Crnur-cuctema Lessar 1 .

Cucrema xontpoist goctyna CKAT 1200 17 1 wt




SumnoH 11 “Kpeno-auanor”
CucTeMa yTraBiIeHUs
XpaHUJHIeM J0KkyMeHToB “Kpeno
-quanor”’

Hentp ynpasnenus I[10 Kpeno
MS SQL Server 2016

Apache HTTP Server

123a CnenuanpHoe 7-Zip Cucremnsrii 610k AMD FX-8120 1mt
IIOMEILIEHHE IS Snpexc bpaysep Cucrtemusriii 6510k Intel Core 2 CPU 4400 1.
XpaHEeHUS U LibreOffice MonuTop “LG L1718S” 1 mr.
npodumakrrdeckor | Notepad++. Momnwutop “BENQ CL2240” 1.
0 OOCITY>KUBAHUS Oracle VM VirtualBox Momnwurop “SAMSUNG 740m” lmr.
yueOHOro Adobe Reader DC Ha6op ucarpymenToB 1 mr.
obopynoBaHus ZEAL MMasmbHas cranmus Lukey 902 1 mT
Klite Mega Codec Pack Ipuatep SAMSUNG ML-1665 1 .
Windows 7 Pro Ipuntep SAMSUNG ML-1615 1 mr.
CDBurnerXP Kommytatop D-Link DES-1005D 1 .
Java 8 Poytep Keenetic Lite (KN-3110)1 mr.
PDF24 Creator Mastmeank 40 BT nep/pyuka 1 mr.
CCleaner Jlammna HacTonbHas 1 wwT.
Konconp Kaspersky Security Cron 1-TymMO0BBIH 1 10T,
Center Cromn 2 TymM60BBIH | mmIT.
Kaspersky Endpoint Security 11 Cron oUCHBI KOMIBIOTEPHBIN | ImIT.
ITAPYC-bromxer 8.5.6.1 CTONMK KOMITBIOTEPHBIN | MIT.
Microsoft Office 2007 Professional | Cton 1-TyOOBBIH ¢ BepxHEl MpUCTaBKOM 11mT.
Plus Crynbst TKaHEBBIE HA METaTOKapKace 2T
10-Strike File search pro Ctyn AepeBsSHHBIN 11T
10-Crpaiix Cxanuposanue Cetu IIemecoc “SUPRA 1800W” 1 wrt.
10-Crpaiix HBeHTapU3anus Hlypymosept “Hitachi ds12dvf3” 1 mr.
Kommnbrotepon Be6-xamepa Logitech HD WebCam C525 1280*720 MicUSB -
4 wr
Iepdopatop I'pan-M 1 r.
Muxpogon Yanmai R933 — 2 mr
Hoyr6yx Asus X541U — 1 wt
IIpoekrop Cactus CS-PRO.02B.WXGA-W — 1 mr.
IIpoextop Acer QNX1310 — 2 mt
118 Kadenpa 7-Zip Cucremnsrii 6ok H310CM-DVS P 1.30\Intel(R) Pentium(R)
MaTEeMaTHKH U Mozilla Firefox Gold G5400 CPU 3.70GHz\DDR4-4Gb\SSD 240Gb
BbuncnuTenbHoil | LibreOffice MonuTop
TEXHUKHU. Kaspersky Endpoint Security IIpuntep HP LaserJet 1018
CrenuansHoe Adobe Reader DC M®YV Brother DCP-L2540DNR
IIOMEILEHUE IS Klite Mega Codec Pack
XpaHEHUS U Java 8
npodunaktruueckor | PDF24 Creator
0 obcITyKHUBaHUS Etxt Antiplagiat
y4eOHOT0 Microsoft Windows 10 PRO x64
o0opynoBaHHS DSP OEM
MS Office Professional Plus 2007
121 Kabuner Windows 10 Pro RUS 17 mocamouHbIX MecT, pabouee MECTO IpEenoaaBaTeis
HWHOCTPaHHOTO 7-Zip 17 xommerotepoB PSH67/INTEL 15-2300/DDR3-1333-
SI3BIKA Sunexc bpaysep 41°6/SSD Flexis 120Gb/ WD5000AAKX/Radeon HD
(stuaTad OHHBII Mozilla Firefox 6700/Realtek PCle GBE
KaOWHET). LibreOffice 17 monuropoB AOC e2243Fw 21,5”
ITomemenue s Notepad++. 17 KOMIIJIEKTOB KJIaBUATypa+MblIlb
IIPOBE/ICHUS Kaspersky Endpoint Security 1 kommyraTop Heynpasisiemblii DES-1024D
3aHATUH Oracle VM VirtualBox
CEMHHAPCKOT0 Adobe Reader DC
THIA, KypCOBBIX I10 JIMHKO v8.2 nemo-Bepcus
pabort (xypcoBeix | Klite Mega Codec Pack
MTPOEKTOR),
IPYIIOBBIX U
WHIUBHYaTbHBIX
KOHCYJbTalUH,
TEKYILETO
KOHTPOJISI 1
IIPOMEKYTOUHOM

aTTecTanuu,




CaMOCTOSITEIIbHOM
paboThI.

119 Komnbrorepnas Windows 10 Pro RUS 20 mocaIouHBIX MECT, pabovee MEeCTO MPENoIaBaTels
nabopaTopus, 7-Zip 20 xommetotepoB H1 10M-S2-C/INTEL Pentium G4400/DDR4
JlabopaTopust Snnexc bpaysep -2133-41'6/TOSHIBA HDWD105/Intel HD-510/Atheros
TEXHOJIOTHU Mozilla Firefox AR9287 Wireless
pa3paboTku 6a3 LibreOffice 20 MOHUTOPOB
JIaHHBIX LibreCAD 20 KOMIIJIEKTOB KJIaBUATypa+MblIlb
JlaGopatopust Inkscape 1 6ecnipoBonHas Touka goctyna TP-Link TL-WA801ND
CUCTEMHOI'O U Notepad-++.

MIPUKJIATHOTO 1C:Ilpennpustue 8. Kommuaekr
nporpammuposanu | Kaspersky Endpoint Security
o, MS Access 2016
Jlaboparopus MS Project Pro 2016
YIIpaBICHUS MS SQL Server 2019
MIPOEKTHOM MS SQL Server Management
JIESITEIIEHOCTBIO Studio 18.8
[Momerenue s MS Visio Pro 2016
IIPOBEICHUS MS Visual Studio Community
3aHATHIA Edition
JICKITHOHHOTO Visual Studio Code
THIIA, Blender
CEMHHAPCKOIo Gimp
THIIa, KyPCOBBIX Maxima
padot (kypcoBbix | Oracle VM VirtualBox
MPOEKTOB), StarUML V1
TPYIIOBBIX U PostgreSQL
WHIUBUAYATBHBIX IntelliJ IDEA
KOHCYJIbTaIUH, PyCharm Community Edition
TEKYILIEro Eclips
KOHTPOJISI U Adobe Reader DC
MIPOMEXXYTOTHOH Embarcadero RAD Studio XE8
aTTecTaluy, Arduino Software (IDE)
camocrosTenpHoil | NetBeans IDE
paboTsI ZEAL

ARIS Express

AnyLogic

Klite Mega Codec Pack

MS Office Standart 2007

gvSIG Desktop

115 ITomenienue as Windows 10 Pro RUS 20 mocaiouHBIX MeCT, pabouee MECTO IpenoaaBaTes
MPOBEICHUS 7-Zip 20 xommbrotepoB GA-870A-USB3/AMD-Phenom(tm)-11-X4-
3aHATHI SAunexc bpaysep 945/DDR3-1333-41'6/ SSD Flexis
JIEKIIMOHHOTO Mozilla Firefox 120Gb/WD5000A AK/Radeon HD-5800/Atheros AR9287
THIIA, LibreOffice Wireless
CEMHHAPCKOT0 LibreCAD 19 monutopoB AOC €2243Fw 21,5”

THIA, KypCOBBIX Inkscape 1 monuTOp Acer V226HQL 21,5”
pabot (kypcoBeix | Notepad++. 20 KOMIIJIEKTOB KIaBUATypa+MBbIIIb
MIPOEKTOR), 1C:Ilpennpustue 8. Komruiekr 1 6ecnipoBoHas Touka goctyna TP-Link TL-WA801ND
TPYIITOBEIX U Kaspersky Endpoint Security

WHAUBUAYaTbHBIX | MS Access 2016

KOHCYJIbTAIUH, MS Project Pro 2016

TEKYILEro MS SQL Server 2019

KOHTPOJISL U MS SQL Server Management

MIPOMEXYTOYHOM Studio 18.8

arrecTalnyu, MS Visio Pro 2016

camoctosTenbHOi | MS Visual Studio Community

paboThL. Edition

Visual Studio Code

Blender

Gimp

Maxima

Oracle VM VirtualBox
StarUML V1

PostgreSQL

Intelli] IDEA

PyCharm Community Edition




Eclips

Adobe Reader DC
Arduino Software (IDE)
NetBeans IDE
ZEAL
Klite Mega Codec Pack
114a JlaGopatopus Windows 10 Pro RUS 16 mocamouHBIX MecT, pabodee MEeCTO MperoaaBaTels
«Kommsetoteprsre | 7-Zip 16 xommeiotepoB GA-870A-USB3/AMD-Phenom(tm)-11-X4-
CeTU U Sunexc bpayzep 945/ DDR3-1333-416/SSD Flexis
TenekommyHnukay | Mozilla Firefox 120Gb/WD5000A AKX/Radeon HD-5800/Realtek PCle GBE
m». [lomemenne LibreOffice 16 monutopoB AOC e2243Fw 21,5”
JUIsl IPOBE/ICHUS LibreCAD 16 KOMIUIEKTOB KJIaBHATypa+MBbIIIh
3aHATHHA Inkscape 1 Kommytatop LineSys SR224G
JICKIINOHHOTO Notepad++. 1 Ipoextop ViewSonic PJD5232
THIA, 1C:Ilpennpusitue 8. Kommuaekr 1 ITpoexuuonHskIi 5kpan Luma
CEMHHAPCKOT0 Kaspersky Endpoint Security 1 IIxa¢ TenexkOMMyHUKAIIMOHHBIH
THUIIA, KyPCOBBIX MS Access 2016 1 UBIT SMART UPS 2000
pabot (kypcoBbix | MS Project Pro 2016 3 Kommyratop Cisco Catalist 2960
MIPOEKTOB), MS SQL Server 2019 1 Konuentpatop AlterPath 16 port
TPYIIIOBBIX U MS Visio Pro 2016 4 Mapupytuzatop Cisco-2800
nHauBUAYaIbHEIX | MS Visual Studio Community 2 Mapmpytu3zarop Cisco-2811
KOHCYJIbTaIUH, Edition 6 Monyisb 2-port
TEKYILEero Visual Studio Code 2 TTanenb KOMMYTallMOHHAS
KOHTPOJISI U Blender 12 HInyp V.35 Cable
IIPOMEKYTOUHOM Gimp Buras napa, Konnekrop RJ-45
aTTecTaluu, Maxima 2 NncTtpymeHT st 3auunctku kabens UTP
camocrosTenbHol | Oracle VM VirtualBox 1 TIpoTsixka kabenbHast, d=3,5 MM 10 M
pabotsl. Kabuner | PostgreSQL 1 Tecrep MET'EOH 40060/11IT.
MH()OPMATHUKH. IntelliJ IDEA 5 MHCTpYMEHT ATt 00’KMMa BUTOH Mapsbl
PyCharm Community Edition 5 Tecrep KabeIbHBIHI
Eclips 3 UHcTpyMeHT JuIst 3aenku Kabesst BuTast napa turn Krone ¢
Adobe Reader DC KPIOYKaMH
Arduino Software (IDE) 3 P tenedon GrandStream GXP1610
NetBeans IDE 2 Komrmurekt mist Montaka CKC (maru-manens 1U kat.5¢ UTP
ZEAL 24 opta-1 mr., ”HCTPYMEHT 00KUMHOM st RJ-45 1 miT.,
Klite Mega Codec Pack HHCTPYMEHT IS 3a4UCTKH Kabess 1 mT., ”HCTPYMEHT ISt
MS Office Standart 2010 paszenku KoHTakToB - 1 mT., LAN Tecrep 1 mt.)

Ramus Educational
Micro-Cap Evaluation

2 Poytep Wi-Fi poytep Keenetic

1 Cepsep GA-870A-USB3/AMD-Phenom(tm)-11-X4-945/
DDR3-1333-41'6/SSD Flexis 120Gb/WD5000AAKX/Radeon
HD-5800/Realtek PCle GBE

8. METOONYECKHUE YKA3AHMS JJI51 OBYUYAIOIUXCS 10 OCBOEHUIO AUCIUILINHEBI (MOLY.JIST)

B cootBerctBuu ¢ TpeboBanusivu @T'OC BO no HanpaBieHUIo MOATOTOBKU peann3alusi KOMIETEHTHOCTHOTO OAX01a
TpeTyCMaTPUBACT UCIIOIB30BAaHHE B YICOHOM IIpOIecce aKTHBHBIX M HHTEPAKTUBHBIX (POPM IPOBEICHHUS 3aHATHH (paz0oop
KOHKPETHBIX 337124, TPOBEICHUE OJIUII-OPOCOB, UCCIIEIOBATENBCKIAE pAOOTHI) B COUETAHUN C BHEAYIUTOPHOHN paboTOM C 1ENbIo
(hopMupPOBaHUS U Pa3BUTHS NPO(ECCHOHATBHBIX HABBIKOB 00YJarOIIHXCH.

JlextmonHbIe 3aHATHs AonoaHsroTes [13 u pasnmuansiMu popmamu CPC ¢ yueOHOM 1 HaydHOH JuTepaTypoii B mporecce Takoit
paboTHI CTYIEHTHI TPHOOPETAIOT HABBIKH «TITyOOKOTO YTCHUS - aHATN3a U HHTEPIPETAIIMH TSKCTOB IT0 METOIOJIOTHH U METOTUKE

JUCIHUIIIINHBI.

VueOHbIit Marepuall no AMCHUILINHE «BblCOKOHpOI/ISBO,IlI/ITeJ]beIE BbIMUCIIUTEIIbHBIC CUCTEMbD». PA3/ICJICH HA JIOTUYCCKU
3aBCPUICHHBIC YaCTH (MOZ[yJ'II/I), IOCJIC U3YYCHM, KOTOPBIX NPEAYCMATPUBACTCA aTTECTAllUs B (1)opMe IINCBEMCHHBIX TCCTOB,

KOHTPOJIBHBIX PadoT.

PaboTs! onieHuBaroTCA B 6ajnax, cyMMa KOTOPBIX JJaeT PEUTHHT KaXXI0ro o0ydaromierocs. B 6anmax oleHHBaIOTCS HE TOIBKO
3HAHMA M HABBIKH 00YUYaIOLIUXCs, HO U UX TBOPYECKUE BO3MOKHOCTU: aKTUBHOCTb, HEOPAUHAPHOCTb PEIICHUI TOCTABIEHHBIX
npodnem. Kaxxaplit Moaynb yaeOHON AUCIUILIMHEI BKITIOYAET 00s3aTeNbHbBIC BUABI padoT — siekuuy, [13, pasmuunsie Buas CPC
(BBITIOJTHEHUE JOMAIIHUX 3aJaHU [0 PEIICHUIO 3a/a4, HOJATOTOBKA K JIEKIUSAM U MIPAKTHICCKUM 3aHATUSIM).

dopma TeKyLLEro KOHTPOJIsI 3HaHUH — paboTa CTylIeHTa Ha IPaKTUYECKOM 3aHIATHH, onpoc. Popma MPOMEKYTOUHBIX aTTeCTalui —
KOHTpPOJIbHAs paboTa B ayIUTOpUH, JOMAIIH:sL paboTa. iTorosas ¢popma KOHTPOIIS 3HAHMI 110 MOJY/IIM — KOHTPOJIbHAS padoTa ¢
3a/la4aMy 110 MaTepHay MOIYJISL.
Metoauueckue yka3aHHs 110 BBINOIHEHHIO BCEX BUIOB yIEOHOH pabOThI pa3MEIeHbI B 3IEKTPOHHOI 00pa30oBaTeIbHON cpere

aKaJICMUH.

Meroandeckue yka3aHNs M MaTepHAIbI [0 BUIaM yIeOHBIX 3aHATHH MO TUCIUIIINHE:
Bun yue6HBIX 3aHATHIL, paboT - Opranu3amus AeSTeIbHOCTH 00yJatomerocs

Jlexuus - Hanmmcanue KOHCIEKTA JIEKIUIA: KPaTKO, CXeMaTHYHO, TOCIEI0BATENbHO (PUKCUPOBATh OCHOBHBIE MOJIOKEHUS, BHIBOJBI,
(hopMyITUPOBKH, 0000IICHHUS, OTMEYATh BAKHBIC MBICIH, BBIICIAThH KIIIOYEBBIE CJI0BA, TEPMHUHBI. [IpoBepKka TEpMHUHOB, MOHATHI C
TTOMOIIBIO SHITUKIIONISTUH, CIIOBApe, CIPAaBOYHUKOB C BBIITHCHIBAHUEM TOJIKOBAHUH B TeTpanb. OO03HAYUTH BOIPOCHI, TEPMHHEI,




MaTepHaj, KOTOPbIA BbI3bIBACT TPYAHOCTH, MONBITAThCS HAMTU OTBET B PEKOMEHAYEMOU JINTEPATYPE, €CIIA CAMOCTOATENILHO HE
ynaércst pa3o0paThes B MaTepuaie, HeoOX0auMOo c(hOpMYIHPOBATE BOIIPOC U 3a/1aTh IIPEIIOJaBATEIII0 Ha KOHCYIBTALMH, Ha
MMPAaKTUYCCKOM 3aHATHUH.

HpaKTI/I‘IeCKI/Ie 3aHATHA - KOHCHGKTI/IpOBaHI/Ie HCTOYHHKOB. Pab0oTa ¢ KOHCIIEKTOM J'IGKI.II/IIZ, TIOATOTOBKA OTBETOB K KOHTPOJbHBIM
BOIPOCaM, IPOCMOTP PEKOMEH/IYeMOM JINTepaTypbl, paboTa ¢ TEKCTOM. BhInoIHeHne NpaKTHYECKHUX 33/1a4 B UHCTPYMEHTAIBHBIX
cpenax. Bemmonnenune npoexros. Perenne pacuérHo-rpadMIecKuX 3alaHui, pelIeHNe 3a/1a4 110 alropUTMY U Jp.
CamocrostensHas paborta - 3HAKOMCTBO ¢ OCHOBHOH M JJONOJHUTENBHOI JTUTEpaTypoi, BKIIFOUas CIPaBOYHBIC H3JAHUS,
3apy6€)KHI>Ie HUCTOYHHUKH, KOHCIICKT OCHOBHBIX HOHO)KBHHﬁ, TECPMHUHOB, CBGHGHHP’I, 1pe6y}oun/1xc;1 JUJIA 3alIOMHUHAHUA U ABJIAIOIIUXCSA
OCHOBOIIOJIArAIOIIMMH B 3T0H TeMe. COCTaBIICHUE aHHOTALNI K IPOYMTAHHBIM JIMTEPATYPHBIM UCTOUHHKAM H JP.

9. METOIMYECKHUE YKA3AHUSA OBYYAIOIMMCH IO BBINNOJJHEHUIO CAMOCTOATEJIBHOU PABOTBI

OCHOBHBIMHY 33/1a4aMH CaMOCTOSTENBEHOH pabOThI CTYICHTOB, SIBISIFOTCS: BO—TIEPBBIX, IIPOJOJDKCHNE U3YUEHHS IICIUILIHEI B
JIOMAITHAX YCIOBHUSX I10 IPOrpaMMe, IIPeAIoKeHHOH TIperoiaBaTesieM; BO—BTOPBIX, IPUBUTHE CTYIACHTaM HHTEpeca K TeXHHIECKOI
¥ MaTeMaTHUYEeCKOIl TUTepaType, HHKEHEpHOMY Aely. M3ydeHue u n3nokeHne HHGOPMAIUH, OITyIeHHOH B pe3yNnbTaTe H3ydeHHs
Hay4HOI1 JINTepaTypsl U MPAKTHYECKUX MaTEPUAJIOB, IIPEATIONATracT Pa3BUTHE Y CTY/ICHTOB KaK BJIaJIeHHs] HAaBBIKAMH YCTHOW peuH,
TaK ¥ CIIOCOOHOCTEH K YeTKOMY IMCbMEHHOMY M3JIOXKCHHUIO MaTepuaia.

OcHOBHOW (OpMOIt KOHTPOJIS 32 CAMOCTOSTENBHOH paboTO CTYICHTOB SBIISFOTCS MPAKTHISCKUE 3aHATHA, a TAKKE eXKeHeeTIbHbIC
KOHCYJIBTAIMHU TIPETIOJaBaTeIs.

[paxTHyeckue 3aHATH — HanOoJIee OAXOsIIee MECTO A1t (POPMHPOBAHHS YMEHUS IIPUMEHSTH MOTyYECHHBIC 3HAHUS B
MPaKTHIECKON IeSTEIIHHOCTH.

[Ipu moATOTOBKE K MPAKTHYECKUM 3aHATHAM CIEAYeT COONII0NAaTh CHCTEMAaTHYHOCTD M [TOCIIEA0BATEIFHOCTE B pabote. Heobxoxmnmo
CHayaJla BHUMATEJIbHO 03HAKOMHTBCS C COJEPKaHUEM IUIaHa NPaKTHYECKUX 3aHATHH. 3aTeM, HalTH B yueOHOIi iuteparype
COOTBETCTBYIOIIHE pa3eibl U NpounTaTh UX. OCBaUBaTh M3ydaeMblil MaTepHal ciaeayer 1o yactsiM. [locie u3ydeHus kakoi-m6o
TEMBI WK €€ OTIEIBHBIX Pa3/eJIOB HEOOXOJMMO MOTyIeHHbBIC 3HAHUS IIPUBECTH B CHCTEMY, CBSI3aTh BOCIHO BECh IPOPAOOTAHHBIH
Matepuai.

I[Tpu oBEICHNN UTOTOB CAMOCTOSITEIILHON PabOTHI IIPEIoiaBaTeeM OCHOBHOE BHUMaHHUE JI0JDKHO YICNSAThCS pa300py U OLEHKe
Jy4IIuX padoT, aHAIHU3y HeOCTAaTKOB. [10 IpetoxKeHUIo peroiaBaTelts CTYICHT MOXKET M3JI0KHTh COJICpP)KaHNe BEIITOTHEHHOH UM
IMICBMEHHOH pabOTHI Ha MPAKTHYECKUX 3aHATHIX




