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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 | UudopmaTrka

2.2 | JucuuniauHbl (MOAY/IM) U MPAKTUKH, JJIA KOTOPBIX OCBOEHHE JAHHOM JUCHUILUIMHBI (MOAY/151) HEO0X0IUMO KAK
npeaiiecTBymoLee:

2.2.1 | TexHonoruu nporpaMMHpOBaHU

3. POPMUPYEMBbBIE KOMIIETEHIIUU, UHANKATOPBI UX TOCTUKEHUSA
U IUIAHUpYeMble Pe3yIbTAThI 00y eHHsI

MK-5: Cnoco0HOCTH MOIEIMPOBATH NPUKJIAAHbIE (OU3HEC) Mpolecchl U MPeIMeTHYIO 00/1aCTh.

IIK-5.1: 3HaeT oCHOBHBbIE METOAUKH MOJEJIMPOBAHMUS MPUKJIATHBIX (OU3HEC) MPOLECCOB M MPeJIMETHOI 001acTH.

3HaTh

VYpoenb | | MUHHMaNBHBIH HEOOXOIUMBIA YPOBEHb 3HAHUI OCHOBHBIX METOAMK UMHUTALMOHHOTO MOJICIUPOBAHHS PUKIIATHBIX
(6u3HEC) MPOIIECCOB U MPEIMETHOM 00IacTH

YpoBeHs 2 | YpoBeHb 3HAHUI OCHOBHBIX METOJNK UMHUTAIIHIOHHOTO MOJICITMPOBAHISI TPHUKIIAJIHBIX (OM3HEC) MPOIECCOB H
MpeaMeTHON 00J1acTd B 00bEME, COOTBETCTBYIOLIEM IPOTrpaMMe MOATOTOBKH, IOMYLIEHO HECKOIBKO HErpyObIxX
OIINOOK

VYpoBeHb 3 | YpoBeHb 3HAHUI OCHOBHBIX METOJNK HMHUTAIIMOHHOTO MOJICITUPOBAHMS IPHKIIATHBIX (OH3HEC) IIPOIIECCOB U
IpeAMETHOH 001acTr B 006EME, COOTBETCTBYIOIIEM IIPOrpaMMe ITOTOTOBKH, O€3 ONMIHOOK

ITIK-5.2: Ymeer pa3padaTbiBaTh MOJe/IH NPUKJIAJHBIX (0M3HeC) IPOLECCOB U NPEJIMETHOH 00J1aCTH.

Ymernb

VYposens 1 | [IpogeMoHCTpUPOBaHBI OCHOBHBIC YMEHUS pa3pabOTKA MIMHTAIIMOHHBIX MOJEIICH MPUKIaTHbIX (OU3HEC) IPOIIECCOB U
MpeaMeTHON 00JIaCTH, pelIeHbl TUTIOBEIE 3a]a4 ¢ HETPYOBIMHU OMIMOKaMH, BBIITOJHEHBI BCE 3a/1aHUS, HO HE B TIOJTHOM
00BEMeE

Yposens 2 | [IpogeMOHCTpUPOBaHbI BCE OCHOBHBIE YMEHUS Pa3pabOTKH UMHTALIMOHHBIX MOJIeNel MPUKIaaHbIX (OH3HEC)
MIPOLIECCOB U MPEIMETHON 00JIACTH, PEIICHBI BCE OCHOBHBIE 33a1a49H C HETPYOBIMHU OIIMOKaMH, BBITIOJTHEHBI BCE
3aJaHus B TIOJTHOM 00BEME, HO HEKOTOPHIE C HetouéTaM1

Yposens 3 | [IpoaeMOHCTPHPOBAHEI BCE OCHOBHBIE YMEHUS Pa3pabOTKH MMHTALMOHHBIX MOJIeNIeH IPUKIaHBIX (OH3HEC)
MPOLIECCOB U MPEIMETHOM 00JIaCTH, PEIICHBI BCE OCHOBHBIE 3aJJa41 C OTJCIbHBIMU HECYILIECTBEHHBIMH HEI0YETAMH,
BBITTOJTHEHBI BCE 3aJaHUS B TIOTHOM 00BEME

IIK-5.3: Baageer HaBbIKAMH HCI0JIb30BAHMS COBPEMEHHBIX HHCTPYMEHTAJIBHBIX CPeCTB MOJCTUPOBAHUS NPUKJIATHBIX
(6u3Hec) mpoueccoB U NMpeIMeTHOH 00J1acTH.

Baanernb

VYposens 1 | IMeeTcss MUHMMATBHBIA HA0OP HABBIKOB MCIIOJIB30BAHIS COBPEMEHHBIX HHCTPYMEHTAIBHBIX CPEJCTB
MMHUTAMOHHOTO MOAEIUPOBAHUS MPHUKIAAHBIX (OM3HEC) MPOLIECCOB U MPEAMETHON 00JacTh ¢ HErpyObIMU OLIMOKAMH
U HEKOTOPBIMH HeJouETaMu

VYposens 2 | [IpogeMoHCTpHpOBaHE! 0a30BEIE HABBIKK MCIIOIB30BAHUS COBPEMEHHBIX HHCTPYMEHTAIBHBIX CPEIICTB
MMHTAIMOHHOTO MOAEIHPOBAHUS IPUKIATHEIX (OM3HEC) MPOLECCOB U MPEIMETHON 00JI1aCTH C HEKOTOPBIMHU
HeIo4ETaMH

VYposens 3 | [IpogeMOHCTPHPOBAHBI HABBIKH UCIIOIb30BAHUS COBPEMEHHBIX HHCTPYMEHTAIBHBIX CPEACTB UMHTALIMOHHOTO
MOJICTTMPOBAHUS MMPUKIATHEIX (OU3HEC) TPOIIECCOB U IIPEIMETHOH 00J1acTH Oe3 OMHOOK M HeTOYETOB

4. CTPYKTYPA U COAEP KAHUE JUCIUIIJIMHBI (MOAYJIA)

Kon HaunmeHoBaHuUe pa3/1e10B U TeM /BU] Cemectp | YUacoB | Komneren- | Jlureparypa u 3. pecypest | [Ipakr
3aHATHUSA 3aHATHA/ / Kypc 197071 . OAT.

Pazpnen 1. Moayas 1




1.1 OCHOBBI UMHUTAIIMOHHOTO TIK-5.1 JI1.1 J11.2 JI1.3 J11.4 J11.5J12.1
MoenupoBanust /JIex/ J12.2 J12.3 J12.4 J12.5
313233343536 37 28
1.2 OCHOBBI UMUTALIMOHHOTO IIK-5.2 JIT.1 JI1.2 JI1.3 JI1.4 JI1.5J12.1
monenupoBanust /IIp/ J12.2 J12.3 J12.4 J12.5
313233343536 37 28
1.3 OCHOBBI UMUTAIIIOHHOTO M[K-5.2 IIK- | JI1.1 JI1.2 J11.3 JI1.4 JI1.5J12.1
MojenupoBanus /J1ad/ 53 J2.2J12.3 J12.4 J12.5
313233343536 37328
1.4 OCHOBBI UMHTAIIHOHHOTO MK-5.1 IIK- | JI1.1 JI1.2 J11.3 JI1.4 J11.5J12.1
monenupoBanus /Cp/ 5.2TIK-5.3 JI2.2J12.3 J12.4 J12.5
313233343536 37 28
Paznen 2. Moayas 2
2.1 MateMaTuyeckue NpeAnoChUIKH [IK-5.1 JI1.1 J11.2 J11.3 JI1.4 JI1.5J12.1
CO3JIaHMsI UMUTAITMOHHON Mozenw /JIek/ JI2.2J12.3 J12.4 J12.5
313233343536 37 58
2.2 MaremaTuueckue npeanoChUIKH TIK-5.2 JI1.1 J11.2 J11.3 J11.4 J11.5J12.1
CO3JIaHVsI UMUTAITMOHHON Moerwn /TTp/ JI2.2J12.3 J12.4 J12.5
313233343536 3728
23 MatemaTuyeckue IpeAnoCbUIKY MK-5.2 IIK- | JI1.1 JI1.2 J11.3 JI1.4 J11.5J12.1
CO3/1aHus UMUTALIMOHHON Moaenu /J1ab/ 53 J12.2 J12.3 J12.4 J12.5
313233343536 37 28
2.4 MatemaTHyeckue NpeArnoChUIKU MK-5.1 IIK- | JI1.1 JI1.2 JI1.3 JI1.4 JI1.5J12.1
CO3JIaHMsI UMUTAIMOHHOHN Moaemu /Cp/ 5.21IK-5.3 JI2.2J12.3 J12.4 J12.5
313233343536 37 58
Pazgen 3. Moayas 3
3.1 BepositHocTHOE MOnenupoBanue /JIek/ MK-5.1 JIT.1 J11.2 J11.3 JI1.4 JI1.5J12.1
J12.2J12.3 J12.4 J12.5
313233343536 3728
3.2 BepositHocTHOE MOnenupoBanue /I1p/ [IK-5.2 JIT.1 JI1.2 J11.3 JI1.4 JI1.5J12.1
J12.2J712.3 712.4 J12.5
313233343536 3738
33 BepositHocTHOE MOnenmpoBanue /J1a6/ MK-5.2 TIK- | JI1.1 JI1.2 JI1.3 JI1.4 J11.5J12.1
53 J2.2J12.3 J12.4 J12.5
3130233343536 3728
34 BepositHOocTHOE MoaenupoBanue /Cp/ [K-5.1 IIK- | JI1.1 JI1.2 J11.3 JI1.4 J11.5J12.1
5.2TIK-5.3 J12.2J12.3 J12.4 J12.5
313233343536 37 28
Paznen 4. Moayan 4
4.1 HMuTanimoHHOE MOAEIUPOBAHUE 110 IK-5.1 JI1.1 J11.2 J11.3 JI1.4 JI1.5J12.1
oOmacTsiM mpuMeHenus /JIex/ J12.2 J12.3 J12.4 J12.5
313233343536 37 58
4.2 HMMuTanmoHHOE MOACITUPOBAHUE TI0 TIK-5.2 JI1.1 J11.2 J11.3 J11.4 J11.5J12.1
obmactsam mpumenenus /T1p/ J12.2J12.3 J12.4 J12.5
313233343536 3728
4.3 MMuTtanmoHHoe MOAETMpPOBaHUE 110 TIK-5.2 TIK- | JI1.1 JI1.2 JI1.3 JI1.4 JI1.5J12.1
obmacTsiM mpuMeHenus /J1ao/ 53 J12.2 J12.3 J12.4 J12.5
313233343536 37 28
4.4 HMMurtanmonHoe MOAETUPOBAHUE TI0 MK-5.1 K- | JI1.1 JI1.2 JI1.3 JI1.4 JI1.5J12.1
obnactsam npumerenus /Cp/ 5.2TIK-5.3 J2.2J12.3 J12.4 J12.5
313233343536 37 58
Paszpnen 5. Monyns 5
5.1 OLeHKN UMHUTAIMOHHBIX Mozenel /JIex/ TIK-5.1 JI1.1 J11.2 J11.3 J11.4 J11.5J12.1
J12.2J12.3 J12.4 J12.5
313233343536 3728
52 OmueHKN UMHTaIMOHHBIX Mojeneit /Cp/ MK-5.1 TIK- | JI1.1 JI1.2 JI1.3 JI1.4 JI1.5J12.1
5.2 TIK-5.3 JI2.2J12.3 J712.4 J12.5
313233343536 37 28
Pazpnen 6. Dxk3amen
6.1 Koncynpramus nepen sx3amenoM /Koncin/ MK-5.1 IIK- | JI1.1 JI1.2 JI1.3 JI1.4 JI1.5J12.1
5.2TIK-5.3 J12.2 J12.3 J12.4 J12.5

313233343536 3728




6.2 Ox3amen /KAD/ 6 0,3 |TK-5.1TIK- | JI1.1 JI1.2 JI1.3 JI1.4 JI1.5J12.1
5.2TIK-5.3 J12.2J12.3 J12.4 J12.5
0130233543556 37 28

5. OHEHOYHBIE MATEPHAJIBI

5.1. KoHTpoJIbHBIE BONIPOCHI U 3aIaHUSI

IIpuMepHBIii IepedYeHb BOIIPOCOB K 3K3aMEHY:

L. OCHOBHBIE NMOHATHA UMUTALHOHHOTO MOJEIUPOBAHHS

2. VYcnoBus cymecTBOBaHUS MOJIeTei

3. TumoBkle 3a1auy, pemaeMsle cpercTBaMu MM mpyu yrpaBIieHHH 3KOHOMHYECKUMH OOBEKTaMH
4. OCHOBHBIE 3Tallbl MAMIMHHOTO MOAENUPOBAHUS CHCTEM

5. [IpaBuna u crocoObl peannzanuu mMojeneir Ha 9BM

6. 0O030p MPOrpaMMHBIX CHCTEM MMHUTAIMOHHOTO MOJEIHPOBAHII

7. ITpoueccer MaccoBOro 0OCITyXMBaHUSA B SKOHOMUYECKHX CHCTEMax

8. CucTeMbl ¢ OJJHUM YCTPOHCTBOM OOCIYKHBaHUS

9. MHnorokanansssle CMO

10. Meton MonTte-Kapio

11. Cnoco0bl HeoOXx0oIuMol cxoauMocTu Metona Monre-Kapno

12. OmnpeneneHue KOJIUYECTB peanu3aliii MPH MOAEIUPOBAHUH CIyYalHBIX BEIUYHUH
13. COOp CTaTUCTHYECKUX TAHHBIX JJISI TONYyYEHHS OIEHOK XapaKTEePUCTHK CIyYalHBIX BEITHINH
14. JlaTunky cioydaiHbIX 4MCel

15. IMomy4yenue ciydaifHBIX 4MCEN C 3aJaHHBIM 3aKOHOM pacIpeaeneHHs

16. Mertoxn Heiimana (pa3bIrpeIBaHHS CITy4allHON BEITMYHMHBI)

17. IIpoBepka TUIOTE3 O KATETOPUSAM THIIA COOBITHE — SBJICHHE — ITOBEJCHUC

18. Pucku 1 mporHo3bt

19. PacnipenenutensHble mpoueccs

20. Ipomecchr 00CTy>KHUBAaHHS KIHEHTOB

21. Ipouecchr ynpasneHust pa3paboTkaMH IPOSKTOB

22. Nmuntanus nHGOPMaIMOHHBIX PECYPCOB

23. JleHexHble pecypcbl

24. INepcriexTHBHEIC HAIIPaBICHUS MOJCIUPOBAHUS OH3HECA

25. OreHKa KayecTBa UMUTALIMOHHON MOJIEIH

26. OreHkKa aIeKBaTHOCTH MOJIEIIHA

27. OneHka yCTOWYMBOCTH CHCTEMBI

28. OrneHka 4yBCTBUTEILHOCTH UMUTAIIMOHHOW MOJIENN

29. KanmubpoBka monenu

IIpakTuueckue 3ananus

1 PeannsoBaTh Ha aArOpUTMHUYECKOM SI3bIKE BBIUHMCIEHHE ONPENEIEHHOrO HHTerpana MerogqoM MonTte-Kapio

2 CocTaBHUTh IMTUTATENBEHYIO CMECh U3 TpeX BHIOB MpoxyktoB Bl, B2, B3, npuuem B cMecH TODKHO OBITH HE MEHEe
3aJJaHHBIX BEJIMYHMH COAEPKaHMs MUTAaTeNbHBIX BeecTB Al,A2,A3. 3anana 1ieHa 3a €IUHHILY KaK0T0 BUIa MPOIYKTOB. JJaHHbIE
cBesieHbl B Tabmuie 3. TpebGyercst HalTH ONTUMAIBHBINA COCTaB MUTATENbHON CMECH, T.€. B KAKOM KOJIMYECTBE JHOJKHBI BXOIUTH B
CMeCh 3aJJaHHBIC MTPOIYKTHI, YTOOBI CTOMMOCTh CMECH ObliTa MUHHMAJILHOM.

IIuraTenbHbIe
BelllecTBa BHIBI IPOIYKTOB OrpaHuYeHUs MO CONCPIKAHHUIO BELICCTB
Bl B2 B3
Al 2 4 6 >=20
A2 3 1 0 =4
A3 5 8 3 >=25, <=35
A4 2 0 4 >=4()
Lena 3a ex. mpoaykra, pyod 4 2 3
3 [penmpusituio TpedyeTcst yrous ¢ coaepxkanue docpopa ue 6onee 0,03% u ¢ moneit 307IpHBIX IpuMeced He Ooiee 3,25

%.MoskHO niproOpecty Tpu copta yriist A,B,C ¢ moka3zarensMu, cBeJICHHbIMU B Tabmuie 7. Kak ux cMermmBaTh, YT00bI TOTYIUTh
MUHUMAJIbHYIO 1IEHY U YAOBJIETBOPUTH OTPAaHUUEHUSAM Ha COAEepKAHUE TPUMECEH.

Copr yris Conepxxanue docdopa, % Copeprxanue 30151, % Lena, ToIC.py0 3a TOHHY

A 0,06 2 30

B 0,04 4 30

C 0,02 3 45

4 Tpebyercst cocTaBUTh MUTATENbHYIO CMECh U3 TpeX HpolaykrtoB Al,A2,A3 ¢ coxepxkanueM BewectBa Bl ne menee 10%

u BemectBa B2 He 6onee 0,5%. ConmepxkaHue STHX BENIECTB B MPOAYKTaX U MX IIEHA yKa3aHbl B Tabimia 8.Kak cocTaBUTh cMeCh,
YTOOBI MOTYYUTh MUHUMAJILHYIO LIEHY U YIOBJIETBOPUTH OTPAHUYICHHUSM Ha COIEp KaHUE BEIIECTB?

IIponyxr Conepxanue Beuiecta B1,%  Conepxanue BemiectBa B2,%  IleHa B Thic.py0 3a 1 Kr.

Al 15 0,8 1,5

A2 6 0,1 0,8




A3 9 0,4 1

5 IToctpouts B cpene Any Logic ¢ HCHONB30BaHHEM OMOJMOTEKH MOACIMPOBAHUS MPOIIECCOB CETEBYIO JUArpaMMy B
COOTBETCTBHH C UHAUBHIyaTbHBIM 3a7aHieM. [IpoBeCTH BBIYMCINTENBHBIE SKCIIEPUMEHTHI C UMUTAIIMOHHOW MOJIETIBIO, TTOJTY4UTh
pe3yabTaThl U IPOAHAIU3UPOBATH UX.

BapuanTs! 3aganuuii 1u1s 5 3agauu:

BapuaHT |

PacnipezneneHHblii 0aHK JaHHBIX CUCTEMBI cOOpa HH(OPMALMK OpraHu30BaH Ha 0aze DBM, coeIMHEHHBIX JYIUICKCHBIM KaHAJIOM
cBsi3u. [Toctynaromuii 3anpoc o0padateiBacTes Ha iepBoit 9BM u ¢ BeposTHOCTBIO 50 % HeoOxoaumast HHPOpMAITHs
oOHapyxuBaeTcs Ha MecTe. B mpoTuBHOM ciyuae He0OX0IMMa IOCKIIKA 3ampoca Bo BTopyto OBM. 3anpocs! noctynatot uepes 10
+ 3 ¢, mepBuyHas 00paboOTKa 3ampoca 3aHUMAaeT 2 ¢, BbIada oTBeTa TpedyeT 18 + 2 ¢, mepeaaya 1o KaHasly CBSI3U 3aHUMAET 3 C.
Bpemennsbie xapakrepuctuky Bropoit OBM aHanoru4Hbl nepBoii.

Omnpenennts HEOOXOIUMYIO EMKOCTh HakomuTemel mepex 9BM, obecnieunBaromnryio 6e30TKa3HyI0 paboTy CHCTEMBI, B (DYHKIIHIO
pacmpeneneHus BpeMeHH 00CITyKUBAHUS 3asBKU.

[TocTpouTts MOJIENB COrTIACHO 33AaHUI0, IMUTHPOBATh MO- cTymieHne 1000 3arpocoB U BBINOIHUTE CIISIYIOLINE 3a1aHUS:

1. ITepeere 500 3ampocos nayT mo Betke True, octamsHbIe To False.

2. ITepssie 30 muH Bce 3anpocs! nuty 1o True, octansHbe 1o False.

3. ITepBbie 200 3anmpocoB MPOXOAUIH MIEPBUYHYIO 00paboTKy 2 ¢, OcTaNbHbIE 4 C.

4. 3anpocsl MOJEIHUPYIOTCS C Pa3HBIMU IIPHOPUTETAMH, B MOJIY- JI€ YCIIOBUS C OOJIBIIMM MPHOPUTETOM 110 True, ¢ MEHBIIINM 110
False.

BapHaHT 2

Wudopmannonnas cuctema comepxut M = 6 pabounx craruuii (PC), coennHeHHBIX KaHanamu cBs3u ¢ N = 2 cepBepamu. Ha PC
CEeTH YCTaHOBJIEHO KJIMEHTCKOE MPOrpaMMHOe obecredeHne s yaa- JIEHHOTo JOCTYIa MoJIb30BaTenel K HHPOPMaluOHHBIM
pecypcam, pa3MeIeHHbIX Ha cepsepe 0a3 naHHbIX (B/1).

3ampock OT MOIH30BaTENICH XapaKTePH3YIOTCS Cp. HHTEPBAIOM BpeMeHH Tg GopMHpOBaHHMS 3arpoca (¢ 3KCIOHEHITNATBHBIM
3aKOHOM pacIpezielIeHust BepoarHocTeit). Bpems Ts 00paboTku 3ampocoB Ha cepBepe — cIydaifHas BETHYNHA, KOTOpas 3aaHa
CpPeIHMM 3HAUYCHHEM U TUcrepcrei. 3amanbl BepoaTHOCTH obparienus kK b/l Ha kaxaom u3 cepsepos: P1 =0,5, P2 =10,5.
O0paboTKa 3aIIPOCOB Ha CepBEpe OCYIIECTBIETCS B MHOT03a- TAYHOM PeXXnuMe paseneHus BpeMernn ¢ kBantoM 0,1 c¢. To ects
Ka)XJ0H 3a7ade IooYepeHO IPEAOCTaBIAeTCS (PUKCUPOBAHHBIN TPOMEXKYTOK BpeMeHH (kBaHT). [Tocie 3aBepmerns 00padoTKH 3a-
Ipoca Ha cepBepe OTIIPaBIAeTCs OTBETHOE COOOIIEHNE B TEPMUHAI, TTIOCIABIINI COOTBETCTBYOLIM 3anpoc. Ilons30BaTens,
pabotaromuii Ha TepmuHaie PC, opmupyer odepenHoit 3apoc TOJIBKO MOCIE MOMYYEHHs OTBETa Ha MPEIbIIYIIHH 3a1poc.

Bce ycTpoiicTBa ceTr CUUTaIOTCS a0COMIOTHO HA/IE)KHBIMH.

Lens MoeTpOBaHUS: IOIYIUTh CpelHEe BpeMs 00pabOTKH 3ampoca, CpeiHee 3HaUCHUE JITHH o4epeiel, pacipeiesieHue Bepo-
ATHOCTEIl BpeMEHH OTBeTa Ha 3anpoc. Kak u3menurcs cp. Bpemst 00pabOTKH 3arpoca, €y OJJ1H U3 CepBEpOB Oy/eT ronoMan?
BapHaHT 3

Cucrema 00pabOTKH HHPOPMALIUU COAEPKUT BEIUUCTUTENBHYIO cucTeMy (BC), comeprkaliyto MHOTOIPOLIECCOPHBIA cepBep 1 M
TEPMHHAIIBHBIX KOMIIBIOTEPOB — paboUMX MecT nosb3oBareneil. Kaxablit u3 monp3osareinei popmMupyer 3anpocsl 1i1st 00padoTKH Ha
cepBepe TONBKO MOCIIE TOT0, KaK MOy9HT OTBET Ha MpeasIaymuii. Bpems hopmupoBanus 3ampoca — cirydaifHas BEITHMIHHA C
9KCIIOHEHIIMAIBHBIM 3aKOHOM paclpezieeHus BepoaTrHocTeil. Cpennee Bpemst hopMupoBaHust 3anpoca coctasiser T1=20 c.
O6paboTka 3anpoca BHIOIHAETCS OJHUM U3 CBOOOIHBIX ITPOLIecCOpoB cepBepa. OOpa- 60TKa COCTOUT U3 IUKIMYECKU
MOBTOPSIFOIIMXCS 3TANlOB MCIOIB30BAHMUS MIPOLIECcOpa M HAKOITUTEISI Ha MArHUTHOM JIHcKe. KonmdecTBo IUKIIOB — cirydaiHast
BEJIMYMHA, UMEIOIIas PaBHOMEPHOE pac- npenenenue Ha uarepsane ot 10 go 50. Ilpu 3ToM BpeMst 3aHATOCTH IIPoLECCOpa B
Kax10M 1ukie pasHoBeposatHoe oT 0,05 1o 0, 25 c. KonnvectBo npoueccopoB N = 4. Bpemenem nepegauu 1aHHBIX B CEpBEp U
00paTHO MOXHO MPEHEOPEUb.

3azianue Ha UCCIENOBAHUE

[MomyunTs CTATHCTHKY IO OUYEPEAN B CEPBEPE, 3aTPYKEHHOCTB IPOIIECCOPOB CepBEPa, CpPeAHEE BPeMsI U THCTOTPaMMy
pacmpeneneHts BpeMeHH OTBeTa Ha 3amnpoc. [IpoBecTu aucnepcuoHHbIH aHanu3. MccnenoBaTh 3aBUCUMOCTD CPEJJHETO BPEMEHU
OTYEeTa Ha 3aIIPOC OT KOJIMIECTBA pabOYNX MECT

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

Pe3ynbTaThl MOETHPOBAaHUS HEOOXOAUMO HOIXYYHUTh € TOUHOCTHIO € = 0,01 U noBepuTeNnbHON BeposTHOCTHIO o = 0, 95.

5.2. Tembl NUCLMEHHBIX PadoT

3AJIAHUM A na pedepar

1 OCHOBHBIE TOHATHS IMHTAIIMOHHOTO MOJICITPOBAHHUS

YcnoBus cymecTBOBaHHS Mojenen

Tunossle 3a1aun, pemaemsie cpeacTBaMu MM npu yrpaBieHUH S5KOHOMHYECKMMHU 00bEeKTaMU
OCHOBHBIE 3TaIlbl MAIMHHOTO MOJCIHUPOBAHUS CHCTEM

IpaBua u cnocoOs! peanu3anuu Mozeieir Ha OBM

0O0630p MPOrpaMMHBIX CUCTEM MMHTAIIMOHHOTO MOJIEIUPOBAHUS

Ipomuecchl MaccoBOro OOCITY)KHBaHHS B SKOHOMHUYECKHX CHCTEMaX

JlMcrumnHEl TOCTAaHOBKU B O4Yepens W BEIOOp U3 Hee

IMpaBuna o6cIyKUBaHUS

0. CHCTEeMBI ¢ OJIHUM YCTPOMCTBOM OOCITYKHBaHHS

RS




1. ®opmyna Ilonnauexa — XuHunHa

12. Muorokanansasie CMO

13. BeposiTHOCTHOE MOJeIupoBaHUE

14. Meton MonTte-Kapio

15. Cnoco6bl HeoOxonuMol cxoguMocTu Mertona Monre-Kapno

16. OmnpeneneHue KOJUYECTB peanu3aliii MPH MOAEIUPOBAHUH CIyYalHBIX BEIUYHUH
17. COOp CTaTUCTHYECKHUX TaHHBIX JJIS TONYYEHHS OIEHOK XapaKTEePUCTHK CIyJalHBIX BEITHINH
18. JlaTunky ciayyaiHbIX 4HCel

19. [Tosryuenue u npeoOpa3oBaHUE CIydaiHBIX YHUCEIN

20. ITomydenue ciaydaliHbIX 4YMCEN C 3aJlaHHBIM 3aKOHOM pacIpeieIeHus

21. Merton Heiimana (pa3bIrpeIBaHHS CIy4allHON BEIMYHHBI)

22. [IpoBepka rumoTe3 Mo KaTeropusM TUMa cOObITHE — SIBICHHE — TIOBEACHUE

23. Pucku n nporaoset

24, MonenupoBaHue NMPOU3BOJICTBEHHBIX MPOIECCOB

25. PacnipenenurenpHble IpOLECCH

26. [Ipouiecchl 06cmykMBaHMsI KJIMSHTOB

27. Ipomeccr ynpaBieHUs pa3paboTKaMH IPOSKTOB

28. Vimuranus nHOOPMAIMOHHBIX PECYpPCOB

29. JleHexxHble pecypchl

30. [TepcriekTHBHBIC HAIPABICHUSI MOACIUPOBAHUS OU3HECA

5.3. ®oHA OLEHOYHBIX CPeICTB

TecroBbic 3aaHus:

BriGepure nonsaTHe noaxodIee oA onpeaeneHue: MMuramuonHas moaens (simulation model) Merog Monte — Kapio
NmurtanuonHoe moaeiauposanue (M) (simulation) Mogens Moaenupyroias cuctema (simulation system)

-CHEUATBHBIA MTPOrPaMMHBIA KOMILIEKC, [O3BOISIONIMA HMUTHPOBATh (PYHKIIMOHUPOBAHHE KAKOrO-THOO CI0XHOTO
o0bexra. OH 3aIycKaeT B KOMIIbIOTEPE IapalIe/IbHbIEe B3aUMO/ICHCTBYIOIINE BHIUMCINTEIIBHBIE TPOLIECCH, KOTOPBIE SBISIFOTCS 110
CBOMM BPEMEHHBIM MapameTpam (¢ TOYHOCTBIO 10 MacIiTaboB BPEMEHH U MPOCTPAHCTBA) aHAIOTAMH HCCIICIYSMBbIX MPOLIECCOB

-METOJI CTATHCTUYCCKUX HCIBITAHHH, MPOBOAUMBIX C TOMOIIBI0 DBM M mporpamm — JaTYMKOB IICEBIOCITYIaliHBIX
BEJTMYHNH

-pacnpocTpaHeHHasi Pa3HOBHAHOCTh aHAJIOTOBOTO MOJEIMPOBAHUS, PEAIM3yeMOr0 C IIOMOLIBI0 HAbopa MaTeMaTHYECKUX
UHCTPYMEHTAIBHBIX CPEJICTB, CIICHUATBHBIX HMUTHPYIOIIUX KOMITBIOTEPHBIX IIPOrPaMM U TEXHOJIOTHIA IIPOrPaMMHUPOBAHHS,
MO3BOJISIIONIMX [OCPEICTBOM MPOLIECCOB — aHAJIOTOB MPOBECTH LIETIEHANPABICHHOE HCCICAOBAHIE CTPYKTYPHI U (DYHKIIHIA peanbHO
CJIOYKHOT'O TPOLIecca B IIAMSTH KOMIIBIOTEpA B PEXKUME «MMUTAINIY, BBITOJIHUTH ONTHMH3ALMIO HEKOTOPBIX €ro IapamMeTpoB.

-BCIIOMOTATEIIbHBIA 00BEKT, HAXOMSAIIMIICS B ONMPEICICHHOM COOTBETCTBUHU C HCCICAYEMbIM OOBEKTOM — OPUTHHAIOM U
Ooutee yIOOHBIH 1UIs pelIeHus 3a1a4 KOHKPETHOTO UCCIICIOBAHUS

-CcrenranbHOe POrpaMMHOe oOecriedeH e, NpeJHa3HaYeHHOE ISl CO3/IaHMs] IMUTAIIMOHHBIX MOJeeil

Kakumu cBoiicTBaMu 001aiaeT MOJICITUPYIOIasl CHCTEMA:

-BO3MOKHOCTb IIPUMEHEHHUS UMUTAIIMOHHBIX IPOTpaMM COBMECTHO CO CIEIMAJIbHBIMM 3KOHOMHUKO — MaTeMaTHYECKUMU
MOJIEJIIMU M METOJIaMH, OCHOBAaHHBIMU Ha TEOPUU YIIPABICHHS

-MHCTPYMEHTANIbHBIMUA METOJaMU IPOBENEHUS CTPYKTYPHOI'O aHajM3a CI0KHOIO 3KOHOMHUYECKOI'O Ipolecca

-UHCTPYMEHTAJILHBIMA METOJAMH MPOBEIEHUS CHCTEMHOTO aHajM3a CJIOKHOTO 3KOHOMHUYECKOTO Tpoliecca

-BO3MOKHOCTb BBEJICHHUS PEKUMa IOCTOSHHOIO YTOUHEHUS IPH MOJTYYEHUHU BBIXOJHBIX JAHHBIX U MPOBEACHUU
9KCTPEMaJIbHOTO 3KCIIEPUMEHTA

-CTIOCOOHOCTBIO MOJICITUPOBAHNS MAaTEPUANTBHBIX, JCHEKHBIX ¥ WHPOPMAIMOHHBIX MPOIECCOB U MOTOKOB B PaMKax
€MHOI MOJIeNT! B 00IIIeM MOJIETbHOM BpEMEHH

-CIIOCOOHOCTBIO MOJENUPOBAHUS MaTEePUANBbHBIX, JCHEKHBIX 1 WHPOPMALMOHHBIX MPOLECCOB B HATYPaJIbHOM
BBIPQKEHUH

-TOYHOCTBIO JI0 MacITaboB BPEMEHU M MPOCTPAHCTBA

UYro Takoe Teopus moao0us:
-TEOpHs, JAMOMIas BO3MOXHOCTh YCTAHOBUTH HAIMYHS OO0 WM Pa3paboTaTh CIIOCOOBI €ro MOTyYCHUsI
-TeopHsl, JA0IIasi BO3MOXXHOCTh YCTAHOBUTH MOJIENb, MOJ00HYI0 00BEKTaM
-BO3MOKHOCTh OTOOPa)KCHHUsI HEKOTOPOH OOBEKTHO — PeasibHON MO0 MOTEHI[MAIBHO Peali3yeMOl CHTYAIUH
-MOJIEJIb BCEr/la HAXOAUTCS B OMPEACICHHOM COOTHOIICHHH C M3Y4aeMbIM OOBEKTOM, SIBJICHHEM, IIPOLIECCOM

Br10OepuTe ycIioBHs CyIecTOBaHUS MOJETCH:

-BO3MOXHOCTb OTOOpPa)KCHHSI HEKOTOPOI 00BEKTHO — peasbHOI THO0 MOTEHITHATIBHO Pealn3yeMol CHTYyalluu

-HAJIMYKME OINPE/ICIICHHBIX MPaBHUII YCTAHOBICHHUs B3aMMHOOJHO3HAYHOTO COOTBETCTBUSI MEXKIY MOJEIBIO U OPUTHHAIIOM

-0osbIast MPOCTOTa M HATJISAHOCTh MPU OTOOPa)XEHWH ¢ HEOOXOAMMOM IOJIHOTOM M JOCTOBEPHOCTBIO TOH ONpeeeHHON
YJaCTH CBOMCTB OpHUTHHANA (BCceraa OECKOHEYHO MHOTOOOPAa3HOTO B CBOMX MPOSBIICHUSX ), KOTOPAs CYIIECTBCHHA HMEHHO B TAHHOM
UCCTIEJIOBaHUH U NIPU JaHHOH MOCTAaHOBKE 3aJa4n

- HEBO3MOXKHOCTh OTOOPaXXEHHsI HEKOTOPOil 0OBEKTHO — peabHO JIMOO MOTEHIMAIBHO PEaIn3yeMOl CUTyalluH




- GonbIas CIOXKHOCTH NMPH OTOOPAXKEHUH ¢ HEOOXOAWMOH MOTHOTON M JOCTOBEPHOCTBIO TOH OMpEAENeHHOH 4acTH
CBOMCTB OopuruHaia (Bceraa 6€CKOHEYHO MHOT0OOPa3HOIo B CBOMX MPOSIBIICHUSIX ), KOTOPasi HECYILIECTBEHHA B JJAHHOM
UCCIICIOBAaHUU U IIPU AAHHOU IIOCTAaHOBKE 3aJauu

- OTCYICTBUE IIPABUJI YCTAHOBJICHUS B3aUMHOOJHO3HAYHOI'O COOTBETCTBUSI MEXIY MOJEIbI0 U OPUTMHAIOM

VkaxuTte TUIIOBbIE 3aJjaudl UMUTALUOHHOI'O MOJEIHUPOBAHUS B SKOHOMUKE:

- IIpaBJIEHHE IPOLIECCOM Pealn3alliy HHBECTULIMOHHOI'O IIPOEKTA HA Pa3HBIX JTAIlaX €ro JKU3HEHHOI'O UKJIA C YYETOM PHCKOB U
TAKTHKH BBIIEICHUS IEHEKHBIX CYMM

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

- aHaNM3 KIMPUHTOBBIX IIPOLECCOB B PabOTe CeTH KPEAUTHBIX OPTaHU3AIIH

- IPOTHO3UPOBaHKNE (PMHAHCOBBIX PE3YIbTATOB JAEATEIBHOCTH NPEANPUITUS HAa KOHKPETHBII MEPHO BpeMEHI

- IPOTHO3UPOBaHUE (PMHAHCOBBIX PE3YNIBTATOB ACSATEIBHOCTHU IIPEAIPHUATHS HAa KOHKPETHBIH Iepro/ BpeMeHH (0€3 BO3MOXHOCTH
aHaJIM3a TMHAMHKH CaJIbJI0 Ha CUETax)

- MOJIEIMPOBaHHUE IPOLIECCOB JBUKEHHS TPAHCIIOPTHBIX CPEICTB

- MOJIEIMPOBAaHUE MOJAJIbHBIX aIr€HTOB

YcraHOBUTE NOCIIEI0BATENLHOCTh HOCTPOCHHUS KOHIENTYaIbHON MOZIENHN CHCTEMBI S 1 ee popMalti3aiun :
olpezieNieHe TpeOoBaHuit K NCXOAHON nH(OopMannu
BBIJIBIDKCHHUE THIIOTE3 U IPUHATHE TPEUIOKEHA
olpezeneHne IapaMeTpoB U MePEMEHHBIX MOJAEIN
YCTAQHOBJIEHHE OCHOBHOT'O COJCPKAHHS MOJEIH

OITMCaHNE KOHIETITYaTbHON MOJIEITN CHCTEMBI

MOCTaHOBKA 33Ja4H MAITHHHOTO MOJICTIMPOBAHUS
COCTaBJICHHE TEXHUUECKOW JIOKyMEHTALlUH 110 dTarry 1
aHaJIN3 3312491 MOJICJIUPOBAHUS

000CHOBaHMUS KPUTEPHS ONEHKH 3(P(PEKTHBHOCTH CHCTEMBI
MpPOBEpKa JOCTOBEPHOCTH KOHIIENTYaIbHON MOJEITH

YcraHoBUTE TIOCIIEI0BATENIBHOCTD AITOPUTMHU3ALMU MOJIENIM CUCTEMBI S U €€ MalllMHHOW peanu3auuu M:
MpOBEIEHNE TPOrPAMMHUPOBAHUS MOJETH

MPOBEPKa JOCTOBEPHOCTH MPOTPaMMBbI

MOCTPOCHHUE JIOTHUECKOM OJIOK-CXEMBI MOJIEITH

BBIOOP BBIYMCIUTENBHBIX CPEACTB AJISI MOACIUPOBAHUS

MOJIy4eHHE COOTHOILIEHUI MOEITN

MPOBEpKa JOCTOBEPHOCTH MOJIEIIH CUCTEMBI

OCTaBJICHUE TEXHUUECKON JOKYMEHTAIMHU 110 ATaIy 2

COCTaBJICHHE TUIaHa BHIMIOJIHEHHS padoT 10 MPOrpaMMHUPOBaHUIO

MMOCTPOCHHUE CXEMBI MPOTPAMMBI 1 IPOBEPKA €€ JIOCTOBEPHOCTH

VYkaxuTe npaBuiia peajiuzainuu Mojesneit Ha 9BM:

- COITOCTABJICHUE TOYHOCTH U CJI0KHOCTU MOJICITH

- COU3MEPUMOCTh MOIPEUTHOCTE MOJEIMPOBAHNUS U OIMCAHUS
- IOCTaTOYHOCTh HAbOPa IEMEHTOB MOJIEIN

- peanuzanysi 6JI0YHOTO MPEICTABICHUS MOJICIH

- HarJISTHOCTh MOJIETIH ISl pa3paboTanka

- CHeLHaIH3aus MOJeTH AT KOHKpeTHOIt OBM

- HCIIOJIb30BAHUE MYJIbTar€HTOB

VYKaKHUTe MPOrpaMMHBIE CHCTEMBI MOJICTIHPOBAHNS, PEATU3YIOIIIE ITaPa UMbl MOJICTHPOBAHUS:
-CucremHast nuaamuka PowerSim

-MynbTuarenTaele cucremMbl AnyLogic

-JluHaMuyeckue cucreMbl Matlab

-JluckpetHo-coObITHiiHOE MoeupoBanue GPSS World

YKaKuTe MOKOoJICHHE MPOrpaMMHBIX cucTeM uMuTarmoHHoro moaenuposanus (CADSIM, DEMOS, ACSL, MODEL-6, GEAR ...,
CHeIMaTbHAs TTOIIEPKKA MOJISITUPOBAHYSI B BUIE COOTBETCTBYIONIMX BBHIPAXKECHUH SI3bIKA, TEHEPATOPOB CIYYAHHBIX YHCEIl, CPENICTB
MPEICTABICHUS PE3YIbTaTOB BTOPOE MOKOJICHHE

-SIMPLEX II, SIMPLE++ ..., SLAM II PC System Animation, PC Model SIMFACTORY, GPSS PC, XCELL...) , moaxoasiiee moj
ONKCaHNE:

— BO3MOXXHOCTh KOMOMHHUPOBAHHOTO HEMPEPHIBHO-INCKPETHOTO MOAETHpOBaHus. PazBuTHe yxe pa3paboTaHHBIX SI3IKOB U CPEJICTB
MOJICTIMPOBAHNUS, OPHEHTUPOBAHHOE HA MOBBILICHHE 3()(HEKTHBHOCTU MPOIECCOB MOICIUPOBAHUS U IPEBPAILICHUE MOICTHPOBAHHMS




B OoJee MPOCTOM U OBICTPBINA METOM UCCIEAOBAHUS CIOKHBIX CUCTEM TPEThe MOKOJICHUE

— rpaduueckuii nHTEpQEiic, MHTErpupoBaHHas Cpela Ul CO3JaHus U PelaKTUPOBAaHUs MOJIeIIeH, TNIaHMPOBAaHHS KCIIEPUMEHTOB,
yHpaBJIeHHs MOJCINPOBAHNEM H aHAIIM3a PE3YNbTaTOB. Pa3paboTKa cpeacTB TEXHOIOTNIECKOH IO IEP/KKH MPOIIECCOB
pacIpeeIeHHOT0 IMUTAIIIOHHOTO MOJIGJIMPOBAHHS Ha MyIbTHUIIPOIIECCOPHEIX OBM 1 ceTst maToe mokoyieHne
-IPOTrPaMMHUPOBAaHUE MOJIENEN Ha sS3bIKaX BBICOKOT'O YPOBHS 0e3 Kakon-ITu0o crenuaibHoi moaaep kku. IIporpaMmsl ans 3anau
MO/ICJINPOBaHNs pa3padaThIBAINCh HA OCHOBE YHUBEPCAIbHBIX sA3bIKOB, Taknx kak FORTRAN m ALGOL mnepBoe nokoieHue
-MHTETPHPOBAHHBIE CHCTEMBl HMHTAIMOHHOTO  MOJCIHPOBAHMA, B KOTOPHIX Pa3BUBAIOTCS BaKHEHIIINE 0COOCHHOCTH CPEICTB
ISTOTO TIOKOJIEHHS IIECTOE MOKOJICHHE

— OpHEHTalHsI Ha KOHKPETHBIE 00JIaCTH TPUIIOKEHHS, BO3MOXKHOCTh aHMMaIMU. Pa3paboTka MMUTAIIMOHHBIX CHCTEM, COAEPIKAIINX
HHTEepQeiic He- MPOrpaMMHUPYIOIIETO MOTB30BATENS, BXOIHBIC U BEIXOIHBIC aHAIN3aTOPHI, BO3MOXKHOCTh aHUMAIIUH TIpoIiecca
UMHTAHOHHOTO MOAENHNpoBaHus. [lepeHoC MporpaMMHOTO 00€CTIeYEeHNs Il IMHTAallMOHHOTO MOJIETTMPOBAHUS Ha IEPCOHATIBHBIC
OBM c nucnosibp3oBaHueM CpeACTB Ipadguueckoro uHTepdeiica (11t BU3yaau3auuy 1 aHUMalUK [IPOLECCOB MOIEIUPOBAHHMS)
YETBEPTOE MOKOJIEHUE

UYem onpenensieTcst CTENEHb PUCKa:

-OTHOIIEHUEM BeposiTHOCTEH ynauu Py u Heynauu PH
-IIpOU3BEICHUEM BepOSITHOCTEH ynaun Py u Heynauu Pu
-BEJIMYMHOMN yiepOa

-pa3sHOCTBIO BeposiTHOCTEN ynauu Py u Heynauu PH

NmMutaunoHHbIe paboThl 00BEKTOB SKOHOMHUKH OCYIIECTBIISIIOTCS B CJICIYFOLINX U3MEPEHHSAX:
-MaTepHaNbHbIe

-ICHE)KHBIE

-MH()OPMAIIIOHHBIE TOTOKH

-IIPOCTPAHCTBEHHbIE

-9KOHOMETPHIECKHE

-3KOHOMUYECKHUE

TexHOMOTHYECKHE MPONU3BOJICTBEHHBIE CHCTEMBI Pa3IeIIAIOT Ha OTACIBHBIC YICMEHTHIL:
-TEeXHOJIOTUUECKHUE arperarhl

-TPaHCIIOPTHBIE CPEJICTBA

-ACHBITaTEeIbHBIC CPEICTBA

-MaTepHajbHbIe CPEICTBA

-JICHEKHBIE CPE/ICTBA

-MH(pOPMAIMOHHBIE TOTOKA

[Tpu MoenMMpOBaHUN PACTIPEIEIUTENIBHBIX IPOLIECCOB HEOOXOANMO HAOIIOICHUE TAKUX XapaKTEPUCTHK, KaK:
-MECTO Ha3HaAYCHHUS

-00BEeM JOCTaBKH WU 3aTPaThI

-CBOMCTBA IIOTOYHBIX OOBEKTOB

-CBOMCTBA CTATHYECKUX OOBEKTOB

-00BeM JICHEKHBIX CPEICTB

-IMHAMHYeCKHH KodduuueHt

B GonpmnHCTBE CiTydaeB BpeMs 0OCITyKUBaHUS KIIMEHTOB U UX MOABICHHUE SBIISIOTCSA CIyJalHBIMH BeTUUUHAMHE. [ X
KOPPEKTHOTO MPE/ICTABICHUS HEOOX0ANMO UCIIONIB30BaTh!

-BEPOSITHOCTHBIE pacIpeeICHUs

-CTaTHYECKOE PaCIpeACICHUs

-€TEpPMUHHUPOBAHHbIN pacipeleIuTeIbHbIN 3aKOH

-areHTHOE MOJENNPOBAHUE

Co3naBasi KOPPEKTHYIO HMHTAILIMOHHYIO MOJIENb IIPOEKTA, B TIEPBYIO OYEPE/b PACCMATPUBAIOT TAKUE 3JIEMEHTBI, KaK:
- IPUOPHUTETHI BBHITIOJIHEHUS CPOUHBIX padoT

- pa3esicHne Ha CMEHBI

- HEHOPMHPOBaHHbIE PabOTHI

- IPOCTON

-TpadMKH pacpeeseHAs

-HOPMHPOBaHHBIE PaOTHI

-pecypchl 3aKa3umKa

Uro Takoe onepaTUBHbIM HHPOPMALIMOHHBIN pecypc?




-TIIOCTOSTHHO HEOOXOAMMBII IPH BhINOMHEHNH GyHKIuH. HanpuMep, onepatuBHas qucnerdepckas HHGOpManus, OTCYyICTBUE
KOTOPOH1 JieftaeT HEBO3MOKHOM MOCaJIKy caMoJIeTa Ha adpoipoM

-0e3 KOTOPOI'O HCJIb3s HAYMHATH BBIIIOJIHCHUS (I)yHKLlPIfI. HaanMep, MMpaBO WJIK pa3spClICHNUEC Ha €€ BbINMOJIHCHUC, NHCTPYKIUA T10
cOOpKe MPUHINIHAIEHO HOBOTO YCTPOHCTBA

-BPEMEHHO HeOOXOAUMBIN NPH BBIOIHEHUH HyHKUuN. Hanpumep, nHpopmanus o moroje, 0TCyTCTBUE KOTOPOH enaeT
3aTPyIHUTEIbHON IIOJIET CaMoJIeTa

-HEOOXOIMMBIH TOCIIe BRIMOMHEHHS QYHKIMA. HarnpuMep, mpaBo Win pa3pelieHne Ha ee 3aBeplIeHue, HHCTPYKIIHS 110 3aITyCKy
ycTpoiicTBa

UYro Takoe cTapTOBBII HH(POPMALMOHHEIH pecypc?

-0e3 KOTOPOTo HeNb3s HAYMHATh BBIIONHEHUs (pyHKIMit. Hanpumep, mpaBo MM pa3pelleHe Ha e BBIIOIHEHNE, HHCTPYKIUSA 110
cOOpKe NMPUHIUITHAIEHO HOBOTO YCTPOHCTBA

-TIOCTOSTHHO HEOOXOANMEBIH IPH BRITONTHEHNH GyHKIuH. HanpuMep, onepatiBHas qucnerdepckas HHGOpManus, OTCYTCTBHE
KOTOpOI1 [ienlaeT HeBO3MOXKHON ITOCaAKy caMoJIeTa Ha a’dpoJpoM

-BPEMEHHO HEOOXOJUMBIH NIPH BBINOIHEHNH QyHKIMU. Hanpumep, uHpOpMaIus o 1moroje, OTCYICTBHE KOTOPOH AesiaeT
3aTPYJHUTEIILHON ITOJIET CaMoIIeTa

-HEOOXOUMBIH 1ocye BRINONMHeHNS (GyHKImH. Hanpumep, mpaBo Wi pa3penieHne Ha ee 3aBepIIeHHe, HHCTPYKITHS 0 3aITyCKy
ycTpoiicTBa

OrnepaTHBHBINA HHPOPMAIIMOHHBII PECYpC MOXKET OBITh ONYYCH CICAYIOIIMMH CIIOCO0aMHU:
-TIPEIBAPUTEIIFHO BMECTE CO CTaPTOBBIM

-BO BpeMs BBITIOIIHCHUS TPAH3aKTOM OCHOBHOI (QyHKIIHH

-TI0CJI€ TIOJTYYEeHHUsI CTAPTOBOTO

-II0CJIC BBIMIOJIHEHMS TPAH3aKTOM OCHOBHOH (DYHKIIMH

Yro mpeacTaBisieT co00i JCHEKHBIH pecypc B UMUTAIIMOHHOM MOJIEITUPOBAHIH?

-€MKOCTb, B KOTOPOU COAEPIKUTCS ONPENIICHHOE KOJIMYECTBO pecypca, H3MEPSEMOT0 YUCIIOM C IJIaBAOMIEH TOYKON
-eMKOCTb, B KOTOPOH COAEPIKUTCS OTPENEIEHHOE KOJMYECTBO pecypca, I3MEPSIeMOT0 KOJTHYECTBOM TPaH3aKITHI
-HE0OXOMMbIe CBEICHUS, OTlepaTUBHAs HH(pOpMaLUs

-TpaH3aKIMs, B KOTOPOH COAEPIKUTCS OMPEeICHHOE KOJIMYECTBO pecypca, M3MEpsIeMOT0 YHCIOM

Hecmotpst Ha OypHOe pa3BuTHE HHGOPMALIMOHHBIX TEXHOJIOTHH, CIIELIMAIKCTHI 10 MOACIMPOBAHUIO HEU30EKHO CTAIKUBAJIUCE C
MPOTHBOPEINEM:

-IIOCTPOEHHNE TOYHOI MOoJIeNnu TpeOyeT ITNTETHHOTO BPEMEHH (MecsIl U OoJiee) U ITyOOKHX 3HAHUH B 00J1aCTH CTATUCTUKU

-171s1 paboThI B OBICTPOMEHSIOLIUXCS YCIOBUAX 3TO CIMIIKOM OOJIBIION CPOK, TaK Kak 3()(HEeKTUBHOCTD PELICHUS HAIIPSIMYIO 3aBUCUT
OT CKOPOCTH €T0 IIPUHATHS

-JUT PabOTHI B OBICTPOMEHSIOIINXCS YCIOBUAX 3TO CIHMIIIKOM KOPOTKHH CPOK, TaK Kak d3((HEKTUBHOCT PEIICHHS HAIPSIMYIO
3aBHUCUT OT CKOPOCTH €T0 IPHHATHS

-IIOCTPOCHHE TOYHON MOZENH TpeOyeT AIUTENFHOTO BpeMeHH (To/ U Goliee) U IITyOOKHMX 3HaHUH B 00J1acTH HH(POPMATHKI

Pa6ota ¢ KXEN cocTOUT U3 HECKOJBKUX 3TANOB. Y KaKUTE HOMEP U HAaUMEHOBAHUE dTara, MOAXOISIIEe [0 OMUCaHHe:

- ITosryuuB KaueCTBEHHYIO MOJIEIIb, TI0JIb30BATETb MOXKET HE IpOCcTO paboTaTh ¢ Hell B pamkax KXEN u coBepuieHcTBOBaThH paboTy
Ha 0a3e ToJTy4eHHBIX 3HaYeHHH, HO ¥ SKCTIOPTHPOBATH ITOCTPOCHHBIE MOJICITH B BHJIE TEKCTa HA OTHOM M3 SI3BIKOB
nporpammuposanus (C++, Visual Basic, Java u T.1). 4. IIpuMeHeHHe pe3ynbTaToB.

- KXEN aBTOMaTHuecKU CTPOUT MOJIENb, a MOJIb30BATENb YKa3bIBAaeT AaHHbIE AT aHAIK3a, IPEACTABIsIA UX B BUAE OAHON TaOIHIIbI
B peJIIIMOHHON Oa3e mim B TekcToBoM (aiire. KXEN BEIABISIET MPOITyCKH JaHHBIX M 3aTIOMHHACT MX THITHYHBIMH 3HAYCHUSMHA JUTS
HpeACTaBIeHHbIX TaHHBIX. [locTponB Moxens, KXEN mpuBoauT ee xapakTepuCcTHKH B Buje ko3 ¢unuenta tounoctr Kl u
koaPuumenta HagesxkHoct KR. Takum 06pazom, cpazy MOKHO OIIEHUTh Ka4yecTBO MOCTpOoeHHOoM Moaenu. 2. Iloctpoenue
MOJIETH.

- Busnec — none3oBarens GopMUpYeT 3a1ady: OTBET Ha KaKOH BOIIPOC HEOOXOAMMO MOIYIHUTh B PE3yJIbTaTe aHAJIM3a, IPH 3TOM
ompenensercs Kiace peuraeMoit 3agauu win ux komOunanus. 1. [ToctanoBka 3amaun.

- INosp30BaTenb BBIOMpaET yAOOHBIH [JIsl HETO BapHAHT OTOOPasKeHHs Pe3yIbTaTOB MOJEIUPOBAHNUS, KOTOPHIE HE MOTYT OBITh
Tpe/ICTaBICHBl KaK B YHCIOBOM, TaK U B rpadudeckoM Buae. 3. IloHnmMaHMe MOJETH.

[Ipy aHATUTHYECKOM MOJEIMPOBAHUHN JIOCTOBEPHOCTh PE3YJIbTATOB ONPEIEIACTCS ABYMs (haKTOpaMu:

- KOPPEKTHBIM BEIOOPOM MaTEMaTHUECKOTO alliapaTa, HCIOJIb3yeMOTo IS ONMMCAHHS UCCIEIYEeMOH CHCTEMEI
-METOUYECKON OLIEHKOM, IPUCYLEH NaHHOMY MaTeMAaTUUYECKOMY METOLY

-3aBHCHUMOCTb PE3yIbTaTOB MOJETMPOBAHUS OT X0Ja HKCIIEPUMEHTA

-HEO0OXOJMMOCTh CHHXPOHH3AINH PAOOTHI OTIEIBHBIX KOMIIOHEHTOB MOJYJIeH




OrneHka KayecTBa UIMUTALIMOHHON MOJIEIH - SIBJISIETCS 3aBEPILIAIOIIMM JTAalloOM €€ pa3padOTKU U UMEET JIBE IIEeIIH:

- IPOBEPUTH COOTBETCTBUE MOJIENH €€ IPEIHAZHAYEHUIO, T.€. LIEJIAM HCCIIEIOBAHNUS

-OLICHUTH IOCTOBEPHOCTh M XapaKTEPUCTUKH PE3YIbTATOB, ITOJIy4aeMble IPU MTPOBEICHUH MOAEIBHBIX SKCIIEPUMEHTOB
-OLIEHUTh MOCJIEI0BATEIbHOCTh U XapaKTePUCTUKHU Pe3yJIbTaTOB, MIOJIy4aeMble IPU MPOBEJAECHUN MOJIEIbHBIX SKCIIEPUMEHTOB
-HEOOXOMMOCTh CHHXPOHHU3AIIUH PA0OTHl OTAEIBHBIX KOMIIOHEHTOB MOAYJIEH

[IpurogHOCTh UMHUTAIIMOHHON MOJEIH AJIS pEIIeHHs 33124 UCCIESIOBaHUS XapaKTepu3yeTcs TeM, B KAaKOW CTENeHH OHa 00JaaeT
TaK Ha3bIBA€MbIMH LIEJIEBBIMU CBOMCTBAMHU, OCHOBHBIMH U3 KOTOPBIX SIBJISIOTCSI:

-a/ICKBaTHOCTh

-yCTOWYUBOCTh

-4yBCTBUTEIBbHOCTh

-CXOJIUMOCTb

-CKOPOCTb IOJIy4€HHsI PE3YIIbTATOB

-CTETIeHb peanu3aluu

IIpouenypa oLleHKH OCHOBaHA HA CPAaBHEHUU U3MEPEHUN Ha PEAIbHOM CUCTEME U Pe3ylbTaTOB 3KCIIEPUMEHTA Ha MOJEIIU U MOKET
MPOBOIUTHCS PA3HBIMHU CIIOCOOAMHU:

-II0 CPEIHUM 3HAYECHHUSAM OTKJIMKOB MOJEIH U CUCTEMBI

-TI0 JUCIEPCUSIM OTKIOHEHUN OTKIMKOB MOZAEIH OT CPEAHEr0 3HAUCHHS OTKIMKOB CUCTEMBI

-I10 MAKCHMaJIbHOMY 3HAYE€HUIO OTHOCHUTEIIbHBIX OTKJIIOHEHUH OTKIMKOB MOJEINU OT OTKJIMKOB CUCTEMBI

-I10 MAKCHMaJIbHBIM 3Ha4Y€HHUAM OTKJIMKOB MOJEIIU U CUCTEMBI

-TI0 CKOPOCTH TNTOJTy4EHHUS PE3YIIBTATOB

-II0 CpeIHEMY 3HAYEHUIO0 OTHOCUTEIBHBIX OTKIOHEHUH OTKIMKOB MOJENIH OT OTKJIMKOB CUCTEMBI

Y CTOHYNBOCTE MOZAENHN — 3TO:

-ee CII0COOHOCTh COXPAHATh a1eKBaTHOCTh P UCCIEeJ0BAaHUH 3((EKTUBHOCTH CHCTEMBI Ha BCEM BO3MOXHOM JAuana3oHe padoueil
HarpyskH, a TakKe IpY BHECEHUU U3MEHEHHUH B KOH(QUIYPaALMIO CHCTEMBI

-e€ CII0OCOOHOCTh COXPAHATH aIeKBaTHOCTh MPH HCCIIEIOBAaHUH 3((EKTUBHOCTH CHCTEMBI Ha BRIJICTICHHOM JHana3oHe paboueit
Harpy3KH, a TaKkKe IPH BHECCHUH N3MCHEHUH B HCXO/JHbIC TaHHBIE

-ee CrIocOOHOCTh COXPaHATh aJIeKBaTHOCTh PH U3MEHEHHE IPAHIYHBIX YCIOBHI MOZECIN

-ee ClIoCOOHOCTh COXPaHATh aJEKBaTHOCTh PH HCCIICIOBAaHUH KPUTHUYECKHUX MOKa3aTeei

Y CToIUMBOCTE PE3YIbTATOB MOJCIMPOBAHHS MOXKET ObITh TAKXKE OLICHCHA METOAAMH MAaTEMaTH4YECKOH CTaTHCTHKH, OCHOBHAS
Uiesl KOTOPBIX 3aKJIF0YAeTCs B TOM, YTOOBI IPOBEPUTH TUIIOTE3y OTHOCHTENFHO CBOWCTB TeHEPAJIbHONH COBOKYITHOCTH, OIICHHBAS
JWITh KOHKPETHYIO BEIOOPKY M3 FeHEpaIbHOI COBOKYITHOCTH. B reHepanbHOI COBOKYITHOCTH OOBIYHO HHTEpECyeT HEKOTOPBIi
MIPU3HAK, KOTOPBIA 0OYCIOBIEH CIYy4afHOCTBIO M MOKET UMETh KaUeCTBEHHBIH MM KOJIMYECTBEHHBIH XapakTep.

B naHHOM cilyyae MMEHHO YCTOWYHMBOCTb PE3yIbTATOB MOJEIUPOBAHMS MOXKHO pPACCMATpUBATh KaK MPH3HAK, MOIJIEKALIHHA
omneHke. J[ys mpoBepky THHOTE3bI 00 YCTOMYMBOCTH PE3YIIBTATOB MOXKET OBITH MCIIOIB30BaH KPUTEPHI - Y MIIKOJICOHA-
YUJIKOJICOHA- Y MIIKOJICOH.

OreHKa YyBCTBUTEILHOCTH SIBJISIETCSI HEOOXOIUMBIM 3JIEMEHTOM, OJTHAKO, €CITH N3MEHEHHE -BXOTHBIX-BXOIHBIC-BXOTHBIX
BO3CUCTBHI WK MTAPAMETPOB MOJIENIA B HEKOTOPOM 3aJJaHHOM JHara3oHe He OTPaKaeTcsl Ha 3HAUEHUSIX apaMeTpoB, TO MOJIb3a OT
TaKOW MOJIENU He BeJIMKa (MOJENb OyneT «0ecuyBCTBEHHOM» ).

O1eHKy YyBCTBUTEIFHOCTH ITPOBOAAT IO KaskaoMy HapaMeTpy Xk B ormensHocTH. OCHOBaHA OHA HA TOM, YTO AWAIA30H
U3MEHEeHHUs Napamerpa o0bIvHO n3BecTeH.Hanbonee mpocTas mporeypa COCTOUT B CIEAYIOMIEM:

-Boruncinsiercs BeanunHa OTHOCHTENBFHOTO CPEAHETO MpupameHus napamerpa Xk

-IIpoBoauTCS Iapa MOAETBHBIX AKCIIEPUMEHTOB NP 3Ha4eHIX: Xk paBHbIX Xk max u Xk paBHbIX Xk min u cpeaHux
(hIKCHPOBAHHBIX 3HAYCHUAX APYruX mapameTpoB. Onpenensercs oTkauk momenn: Y 1 paBHbIX f (Xk max), Y2 paBubix f (Xk min).
-Bryncisercss OTHOCUTENbHOE NpUpalleHne HabaoaaeMoi epeMeHHOM

-Boruncinsiercs abcomroTHOE nprpaleHie HabmoaaeMol IepeMeHHO

-IIpoBoauTCS Iapa MOAETBHBIX AKCIIEPUMEHTOB IpH 3Ha4eHMIX: Xk paBHBIX Xk cp i Xk paBHbIX Xk cp/2 # TpaHUYHBIX
(hUKCUPOBAHHBIX 3HAYCHUSAX APYrux mapameTpoB. Onpenensercs oTkiauk Mogenu: Y 1 paBubIx f (Xk cp), Y2 paBnsix f (Xk cp/2).
-Brruucnsercs BenuunHa abCONIOTHOTO CpeTHETO NMpupalieHus napamerpa Xk

IIpouecc kanuOPOBKU HOCUT UTEPATUBHBIM XapaKTep U COCTOUT U3 3 OCHOBHBIX HTAIOB!

-I'moGanbHble M3MeHeHus: Moen. HanpuMep, BBejeHIE HOBBIX IIPOLIECCOB, N3MEHEHHUE TUIIOB COOBITHH U T.1.

-JlokanpHble U3MeHenus. HanpuMep, H3MEHEHUE HEKOTOPBIX 3aKOHOB PacIIpeIesIeH s MOJEIUPYEMBIX CIy4aliHbIX BEJIMYMH
-/I3MeHeHHe CreuaNbHBIX TapaMeTPOB, Ha3bIBAEMBIX KaIHOPOBOYHBIMU

-M3MeHeHue crienuanbHBIX TApaMEeTPOB, Ha3bIBAEMBIX IKCTPEMAIIbHBIMU

-CpaBHeHHE BBIXOJIHBIX pacIpeeIeHUH

-I'mo6anpHbIe M3MEeHEHNS Moaenn. HanpuMmep, n3MeHeHne HEKOTOPBIX 3aKOHOB PacIpefeIeHHIs MOACIUPYEMbIX CIydalHBIX




Ha nepBblil B35l CTPYKTYpHbIE M3MEHEHUSI MOJIENH, KaK 0oJiee CIOXKHBIE, TOJDKHBI PACCMAaTPUBATLCS TOJIBKO MOCHIE HEYJauHbIX
MIOTBITOK OTKAJTHOPOBATh MOJICITh ITyTeM U3MEHEHUS MTapaMeTPOB U JIOKATbHON KamuOpoBku. OTHAKO, TaKask CTPATETUs MOXKET
CKPBITh CTPYKTYPHBIE HECOOTBETCTBHUS MOIETH WM HEJOCTATOUHYIO €€ NeTaIn3anuio. B aToM ciydae cTpyKTypHass KaluOpOBKa
3HAUMTENFHO Oe3omacHee. BOOOIIe, 11e1ecO00pa3sHo O0BEIUHSATH OLEHKY CBOMCTB MMUTALIMOHHOW MOJENH U KaluOpPOBKY B
eIMHbIHA nporece. Takas cTpaTerys NPUMEHSCTCSA B CTATHYCCKOM METO/Ie KalnOPOBKHU, KOTOPHIH COCTOUT M3 CICIAYIOLNIMX INAaroB:
-CpaBHeHHe BBIXOJHBIX pacnpezeneHuil. Llens — omeHka afekBaTHOCTH HMMHUTALMOHHON MOJENU. Y CTpaHeHHE Pa3Inyuil Ha 3TOM
1are OCHOBaHO Ha BHECEHHH TTI00ATbHBIX H3MEHEHUH
-banancupoBka mozenu. OCHOBHasl 3ajjaya — OLlEHKAa YCTOMYMBOCTH M 4YYBCTBUTEIBHOCTH Mojenu. ITo ee pesynbraram, Kak
MIPaBUJIO. MIPOBOJIAT JIOKAITBEHBIC U3MEHEHUS (BO3MOXKHBI U TII00aIBHEIC)
-Orrrummsanus Mozpenu. Lens — obecriedenne TpeOyeMoi TOYHOCTH pe3yabTaTa
-Ontumuzanus Mogenu. Llens — oleHKa aJjeKBaTHOCTH UMUTALIMOHHONW MOJIeNTH. Y CTpaHeHHe pa3Inurii Ha 3TOM IIare OCHOBaHO Ha
BHECEHHU IIT00ATBHBIX H3MEHEHUH
-CpaBHEHHE BEIXOIHBIX pacrpeneneHuil. L{ems — obecrieuenne TpeOyeMoi TOYHOCTH pe3yiabTara

-banancupoBka mozenu. OCHOBHasI 3afjaya — OL[EHKa JOCTOBEPHOCTH U CXOIMMOCTH Mozein. I1o ee pe3ynpTaTtaMm, Kak MpaBHIIO.
TPOBOJIAT III00aJbHBIC M3MCHEHHS (BO3MOJKHBI U JIOKAIBHBIC)

5.4. IlepeveHb BU/IOB OLIEHOYHBIX CPEACTB

3amanus co cB0OOHO KOHCTpyHupyeMbIM oTBeToM (CKO) npearonaraer cocraBieHie pa3BepHYTOr0 OTBETa Ha TEOPETHUECKUH
BOIPOC. 3alaHue C BBIOOPOM BapHaHTa OTBETA (B 3aJaHAN JAHHOTO THUIIA IIPEUIaracTcsi HECKOIBKO BapHAHTOB OTBETA, CPEIH
KOTOPBIX OAWH WM HECKOIBKO BepHBIH(BIe). 3agaHust co cBOOOIHO KoHCTpynpyeMbiM oTBeToM (CKO) mpenmnonaraer cocraBieHre
Pa3BEpHYTOTO OTBETA, BKIIIOYAIOLIETr0 MOJIHOE PEIICHHE 3a/]a4H C MTOSCHEHHUAMU.

6. YHAEBHO-METOJUYECKOE H UTHO®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

6.1. Pexomenayemasi 1utepaTypa

6.1.1. OcHoBHas1 JIMTepaTypa

ABTOpBI, COCTABUTETH

3arnaBue

W3naTenbcTBO, rOI

JI1.1 |I'pubanoBa E. b., MMuTanmoHHOE MOJEIUPOBAHUE Mocksa: KnoPyc, 2022, URL:
Jloreun U. H. 9KOHOMHYECKHX TporieccoB. [IpakTukym B https://book.ru/book/941144
Excel: YuebHOe mocoOue
JI1.2 [Kopabmes IO. A. NmuranuonHoe Mmoaenuposanue. Ilpaktukym: Mocksa: KnoPyc, 2021, URL:
Y4eOHOe mocobue https://book.ru/book/936268
JI1.3 | Kopabnes IO. A. MMuTanmoHHOE MOAETUPOBaHUE: Y UYeOHUK Mocksa: KnoPyc, 2020, URL:
https://book.ru/book/933531
JI1.4 | Bbe3pykoB A. 1., MaremaTtnyeckoe 1 UMUTALIUOHHOE Mocksa: OOO "HayuHo-u31aTeNbCKHiA IEHTP
Anexcennena O.H. MoJleNIipoBaHue: YueOHoe mocodue NH®PA-M", 2019, URL:
https://znanium.com/catalog/document?
id=335687
JI1.5 | Byasiruna O.B., Nmuranmonnoe MosenupoBanue B 3koHomuke 1 | Mocksa: OOQ "Hay4Ho-U3/1aTenbCKUi LIEHTP
EmenbsHOB A.A., yIIpaBIEHUN: Y YeOHUK NHOPA-M", 2021, URL:
EwmenssiHOBa H.3. https://znanium.com/catalog/document?
1d=365602
6.1.2. JlonoTHUTeJILHAS JINTEpaTypa
ABTOpBI, COCTaBUTEIH 3araBue W3narensCcTBO, TO
JI2.1 |KooGenes H.b. HmutanmonHoe MoeInpoBaHue 00BEKTOB C Mockaa: OO0 "KYPC", 2018, URL:
XA0THYECKUMHU (akTopaMu: YdeOHoe rocodue http://znanium.com/catalog/document?
1d=328619
JI2.2 | Yukypos H.I'. MonenupoBaHue CHCTEM U TIpolieccoB: Yuebnoe |Mocksa: M3natensckmii Llentp PUOL], 2019,
nocobue URL.: http://znanium.com/catalog/document?
1d=355582
JI2.3 | Tumoxun A.H., MonenrpoBaHie CUCTEM YIIPABJICHHUS C Mocksa: OOO "HayuHo-u3/1aTeNIbCKHiA IEHTP
Pymsnues 101 npumeHeHneM Matlab: Yae6noe ocobne NHOPA-M", 2020, URL:
http://znanium.com/catalog/document?
id=359584
JI12.4 | JIprukuna H. H. NMuTanmonHoe MoIeTUpOBaHUE Mocksa: OOO "HayuHo-H31aTeNbCKHiA IEHTP
HKOHOMHYECKHX TPOIECCOB: YUueOHOe TToco0ue NHOPA-M", 2022, URL:
http://znanium.com/catalog/document?
id=379512
J12.5 | KooGenes H.b. Teopus rmo0anbHBIX CUCTEM U UX Mocksa: By3zoBckuit yueonuk, 2022, URL:
MMHTAIMOHHOE ypasieHne: MoHorpadus https://znanium.com/catalog/document?
1d=399313
6.2. DJIeKTpOHHbIE YueOHbIe U3aHUs U 2JIeKTPOHHbIE 00pa3oBaTeIbHbIE pecypehl
91 Wnteprer yauBepcutetr nHpopMannoHHbX TexHonoruid MHTYUT. - Pexxum moctyma: https:/www.intuit.ru
D2 | DnexTpoHHas OubIHOTEYHAs cucteMa Znanium. - Pexxum goctyma: http:/www.znanium.com
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OnextponHas 6ubmnoreka Ibooks. - Pexxum nocrtyna: http://www.ibooks.ru

D4 | Hayuno-texuuueckuii xypHai «Continuum. Matematuka. Madopmatrka. ObpasoBanuey.. - Pexxum nocryna:
http://elsu.ru/continuum/
25 | Hayuno-texuuueckuii xkypHan «[Ipuknaanas uadpopmatukay.. - Pexum goctymna: https://elibrary.ru/contents.asp?
titleid=25599
36 | OnexrtponHas 6ubmmoreynas cucremMa BOOK.ru. - Pexxum noctyna: http://www.book.ru
97 | Dnexrtponnsie pecypehl Akanemun UMCHUT. - Pexxum nocrtyna: http://eios.imsit.ru/
98 Web-pecype «Odunmanpubnii caiit Axagemunn UMCHUT. - Pexxum noctyma: http://imsit.ru
6.3.1. JInneH3noHHOE 1 CBOOOHO pPacpoOCTPaHsIeMoe MPOrpaMMHoOe ofecneueHne, B TOM YHCJIe 0Te4eCTBEHHOTO
NMPOU3BOJACTBA
6.3.1.1 | Windows 10 Pro RUS Onepanunnas cuctema — Windows 10 Pro RUS Tloamucka Microsoft Imagine Premium — Order
Nel143659 ot 12.07.2021
6.3.1.2 | Google Chrome Bpayzep Google Chrome IIporpammuoe obecnedenne o munersun GNU GPL
6.3.1.3 | 7-Zip ApxuBatop 7-Zip IIporpammuoe obecniedenne o surensud GNU GPL
6.3.1.4 | Mozilla Firefox Bpaysep Mozilla Firefox ITporpammuoe obecnieuenue mo junenzun GNU GPL
6.3.1.5 | LibreOffice O¢ucnsrit maker LibreOffice ITporpammuoe obecrieuenue no nunersunn GNU GPL
6.3.1.6 | Notepad++. TektoBsii penaktop Notepad++. IIporpammuoe obecnieuenue no smrensun GNU GPL
6.3.1.7 | MS Visio Pro 2016 HurterpupoBanHas cpenna pazpadborku Microsoft Visio mpodeccronansubiii 2016 Iloamucka
Microsoft Imagine Premium — Order Ne143659 ot 12.07.2021
6.3.1.8 | MS Visual Studio Pro 2019 Cpena pa3pabotku Microsoft Visual Studio Professional 2019 TTommnucka Microsoft Imagine
Premium — Order Ne143659 ot 12.07.2021
6.3.1.9 | AnyLogic IIporpammHoe obecriedeHue Asi UMHTAMOHHOTO MoAenupoBanus [IporpaMMHOe oOecrieueHre 1o JIUICH3UU
GNU GPL
6.3.2. Ilepeyennb npodeccnoHaIbHBIX 023 JAHHBIX M MH(YOPMALMOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1 | Korcynprant [Imtoc http://www.consultant.ru
6.3.2.2 | Konekc — IIpodeccronansHble cripaBodHbie cUcTeMbl  https://kodeks.ru
6.3.2.3 | POCCTAHJAPT denepanbHoe areHTCTBO 110 TEXHUYECKOMY PETYIHPOBAHUIO U METPOJIOTUU
https://www.gost.ru/portal/gost/
6.3.2.4 | UCO MexmyHapoHast OpraHU3alsl o CTaHaapTH3anuu https://www.iso.org/ru/home.html
7. MTO (o6opyroBaHue H TeXHHYECKHE CPEACTBA 00y4eHUs1)
Ayn HaumeHnoBanue 1o OcHauieHnue
113 [Tomemenue nmns Windows 10 Pro RUS 20 TocaIouHBIX MECT, pabovuee MEeCTO TPEIOoAaBaTeIIs
MPOBEICHUS 7-Zip 20 xommbiotepoB P55-UD3/INTEL-i5-750/DDR3-1333-
3aHATHH Google Chrome 8I'6/SSD Flexis 120Gb /WD3200A AKS/Radeon HD-
JICKIIMOHHOTO Mozilla Firefox 4600/DWL-G520 Wireles
THIA, LibreOffice 20 monuropoB Acer V193W-19”
CEMHHAPCKOI0 LibreCAD 20 XOMIIJIEKTOB KJIaBUATypa+Mblllb
TUIA, KypCOBBIX Inkscape 1 xommyTatop Heynpasisgemslid DES-1024D
pa6ot (kypcoBbix | Notepad++. 1 6ecnipoBoHas Touka goctyria DWL-3200AP
MIPOEKTOB), 1C:Ilpennpusitue 8. Kommuekr 3 KommuiekT obopynoBanus Arduino
TPYNIOBBIX U Adobe Photoshop CS3 5 yue6HbIX KommiekToB SDK 1.1s
naauBuayanbHbix | Kaspersky Endpoint Security 1 M®Y HP LJ M1212nf MFP
KOHCYJIbTaIUH, MS Access 2016 12 Unctpyment s coopku [1K (otBepTKa ph-1, mmockoryOrst
TEKyLIEro MS Project Pro 2016 150 MM, TepmomacTa 2rp., AHTHCTaTHIECKUH OpacieT, CTSKKH
KOHTPOJIS U MS SQL Server 2019 150 mm)
IIPOMEKYTOUHOM MS SQL Server Management
aTTecTaluy, Studio 18.8
camocTosTenbHOit | MS Visio Pro 2016
paboTHI. MS Visual Studio Pro 2019
Anaconda3
Blender
Gimp
Maxima
Oracle VM VirtualBox
Oracle Database 11g Express
Edition
IntelliJ IDEA
JetBrains PhpStorm
JetBrains WebStorm
Autodesk 3ds Max 2020
Autodesk AutoCAD 2020




Adobe Reader DC
Diptrace

Autodesk EAGLE
Ramus Educational
Micro-Cap Evaluation

114 JlaGoparopus LibreOffice 20 mocato4HbIX MeCT, pabodee MECTO Ipero1aBaTes,
«'padpuueckuit Inkscape 15 mono6siokoB Apple IMac 21,1/Apple M1/RAM 8I'6/Apple
JIM3aliH U TU3aiH MS Visual Studio Pro 2019 SSD AP0256Q/GPU Apple M1/Ethernet 1000BaseT/AirPort
cpenpl. Blender Extreme
Jlabopatopus Gimp 5 mono00k0B Apple IMac 21,1/Apple M1/RAM 16I'6/Apple
Apple» IntelliJ] IDEA SSD AP0512Q/GPU Apple M1/Ethernet 1000BaseT/AirPort
INomemmenue s JetBrains PhpStorm Extreme
MIPOBEICHUS JetBrains WebStorm 1 ceteBoii HeynpasisieMblil kommyTtatop DES-1024G
3aHATHN Adobe Reader DC 1 UnTepaktuBHas nmanens EliteBoard LR-75UT4017
JIEKLIMOHHOT O MAC OS Big Sure 1 Hoyt0Oyk 15.6 HP 15-ral05ur
THIIA, Autodesk AutoCAD 2022 1 M®VY Brother DCP-1612WR
CEMHHAPCKOT0 Autodesk Maya 2022 1 HP Color LaserJet CP5225
THIIA, KyPCOBBIX Achicad
pabot (kypcoBeix | JetBrains PyCharm Community
MIPOEKTOR), JetBrains DataGrip
IPYIIOBBIX U
WHIUBHYaTbHBIX
KOHCYJbTalUH,

TEKYILETO
KOHTPOJIS U
IIPOMEKYTOUHOM
aTTecTaluH,
CaMOCTOSITENIbHOMN
paboTHL.

208 INomemenue s Windows 10 Pro RUS 19 mocamo4YHBIX MecT, pabodee MECTo IpeToaBaTes,
MPOBEICHUS 7-Zip 10 xomnerotepoB H97-PLU/INTEL i5-4460/DDR3-1333-
3aHATHHA Google Chrome 16I'6/SD7SB6S-128G+ST500DM002/Radeon R7 200/Realtek
JIEKLIMOHHOT O Mozilla Firefox PCle GBE
THUIa, LibreOffice 1 xommeiotep P5SP41T-LE/INTEL Core2Duo E-6700/DDR2-
CEMHHAPCKOT0 LibreCAD 667-21'6/ WD800JD/GF-9500 GT/ Realtek PCle GBE
THUIIA, KyPCOBBIX Inkscape 10 monuTopos Philips 274E5QSB 27~
pabot (kypcoBeix | Notepad-++. 1 moruTOp Samsung SyncMaster E1720

MIPOEKTOB),
TPYMNIOBBIX U
VHIIBHIYaTbHBIX
KOHCYJbTalUH,
TEKYILETO
KOHTPOJISL U
IIPOMEKYTOUHOM
aTTeCTallUH.

1C:IIpeanpustue 8. Kommaekt
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 Pro 2019
Blender

Gimp

Maxima

Oracle VM VirtualBox
StarUML V1

Oracle Database 11g Express
Edition

IntelliJ IDEA

JetBrains PhpStorm
JetBrains WebStorm
Autodesk 3ds Max 2020
Autodesk AutoCAD 2020
Adobe Reader DC

Diptrace

Autodesk EAGLE
Embarcadero RAD Studio XE8
Arduino Software (IDE)
NetBeans IDE

ZEAL

Klite Mega Codec Pack

MS Office Standart 2007

11 KOMITJIEKTOB KJIaBUATypa+MblIIlb

1 mpunTep HP LaserJet 1018

1 kommyraTop Heynpasisiemblii DES-1016D

1 becnpoBoaHas Touka foctyna Apple Air Base Station
MesxaucuuruinHapHast saboparopnas crannust NI ELVIS 11 u
1O Circuit Design Suit JlabopaTtopust CXeMOTEXHHKH
(meobxoammo Hammuwe 1ab. craniuu ELVIS) IMpaktukym mo
IU(PPOBBIM IEMEHTAM BBIYUCIUTENFHON U HHPOPMALIMOHHO-
H3MEPHUTENFHOM TEXHUKU (HEOOXOIUMO HaJTHIHE
nabopatopHoii cranun ELVIS) JlaGopaTopus
MIPOEKTUPOBaHKE NU(DPOBBIX YCTPOHCTB U IPOrPAMMHUPOBAHHS
TIJINC (Heobxoaumo Haauuue gaboparopHoii craniuu ELVIS)
Kommrekt akceccyapoB NI myRIO Starter Accessory Kit
(ommmmonansaO) Kommiext akceccyapos NI myRIO
Mechatronics Accessory Kit Kommiekr akceccyapos NI
myRIO Embedded Systems Accessory Kit Jlabopatopus
MIPOTrPaMMHPOBAHHUS BCTPANBAaEMBIX cHcTeM JIOKabHBIC
BBIUUCIIUTENbHEBIE CeTH (HEOOXOIMMO HAIU4He JTa00paTOpHOH
ctaniun ELVIS) TIpoMbliiuieHHbIE HHTEPPEHCHI X MPOTOKOJIBI
(mporpammHas Bepcus) AxanemMuaeckas JurieH3ns NI
LabVIEW. Arduino Robot.




NI LabVIEW Full

126 INomemenue s Windows 10 Pro RUS 20 mocagouHBIX MeCT, pabodee MeCTO IperoaBaTes
MIPOBEACHUS 7-Zip 11 xommeioTepoB tuna «Monoba0k» Lenovo IdeaCentre-/ Intel
3aHATHHA Google Chrome Pentium CPU 4415U 2.30GHz/DDR4-2133-41'6/ WDC
JIEKITHOHHOTO Mozilla Firefox WDI10EZEX-08WN4A0 1000T°6/ Intel(R) HD Graphics 610 /
TUIa, LibreOffice Realtek PCle GbE Family Controller/ Qualcomm Atheros
CEMHHAPCKOT0 LibreCAD QCA9377 Wireless Network Adapter
THUIA, KyPCOBBIX Inkscape 5 xoMmbroTepoB THIa «MoH00OMOK» Lenovo IdeaCentre IAO
pabot (kypcoBeix | Notepad-++. 300-23SU /INTEL Pentium 4405U/DDR4-2400-

MIPOEKTOB), 1C:IIpeanpusitue 8. Kommaek 8I'6/ST1000DM003/Intel HD-510/Intel(R) Dual Band Wireless
TPYIIOBBIX H Kaspersky Endpoint Security -AC 3165
WHAUBUAYaTbHEIX | MS Access 2016 4 Kommbrotepa Trma "Mono6sok" Lenovo /Intel Pentium
KOHCYJIbTALNH, 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/
KOHTPOJIS U MS SQL Server Management Realtek PCle GbE Family Controller/ Realtek 8821CE
MPOMEXXYTOUHOH Studio 18.8 Wireless LAN 802.11ac PCI-E NIC
aTTeCTaluH, MS Visio Pro 2016 20 KOMILJIEKTOB KJIaBUATypa+MbIIlb
camocTosTenbHoi | MS Visual Studio Pro 2019 1 6ecnipoBoHas Touka goctyna DWL-3200AP
paboTHL. Blender

Gimp

Maxima

Oracle VM VirtualBox

StarUML V1

Oracle Database 11g Express

Edition

IntelliJ IDEA

JetBrains PhpStorm

JetBrains WebStorm

Autodesk 3ds Max 2020

Autodesk AutoCAD 2020

Adobe Reader DC

Embarcadero RAD Studio XE8

Arduino Software (IDE)

NetBeans IDE

ZEAL

Klite Mega Codec Pack

123 [Tomemenue mns Windows 10 Pro RUS 19 nocamouHBIX MecT, pabodee MEeCTO TPENOAaBaTEIs
[IPOBEICHUS 7-Zip 19 xommbrotepoB H110M-S2-C/INTEL Pentium G4400/DDR4
3aHATHI Google Chrome -2133-416/TOSHIBA HDWD105/Intel HD-510/Atheros
JICKIIMOHHOTO Mozilla Firefox AR9287 Wireless
THUIA, LibreOffice 19 monuropos LG Flatron 1718s
CEMHHAPCKOI0 LibreCAD 19 KOMIIEKTOB KIaBHATypa+MbIIIb
THTIA, KyPCOBBIX Inkscape 1 meynpasnsembiii kommytarop TP-LINK TL-SG1024D
pabot (kypcoBbix | Notepad++.

MPOEKTOB),
TPYIIIOBBIX U
WUHMBUAYaTIbHBIX
KOHCYJbTaLUH,
TEKYILETO
KOHTPOJIS U
IIPOMEKYTOUHOM
aTTecTanuy,
CaMOCTOSITEJIbHOU
paboTHL.

1C:Ilpeanpusitue 8. Kommuekr
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 Pro 2019
Blender

Gimp

Maxima

Oracle VM VirtualBox
Oracle Database 11g Express
Edition

IntelliJ IDEA

JetBrains PhpStorm
JetBrains WebStorm
Autodesk 3ds Max 2020
Autodesk AutoCAD 2020
Adobe Reader DC
Embarcadero RAD Studio XE8
Arduino Software (IDE)




NetBeans IDE

ZEAL
Klite Mega Codec Pack
124 Knacrepnas 7-Zip Crolika cepBepHas
naboparopus Mozilla Firefox VYnpasmnsronuit y3en kiaactepa [SO0PX-S5380\ Xeon E5345\
Cepgepmbiii 1ieHTp | Oracle Database 11g Express DDR-2-667-8192Mb\WD5001ABYS 1 1.
CrieruaiibHOE Edition Pabounii y3en kimactepa [SO0PX-S5380\ Xeon E5345\ DDR-2-
MIOMEIICHUE IS Java 8 667-8192Mb\WDS00JD\ - 16 T
XpaHeHUs U Kaspersky Endpoint Security 11 CepaepHnblii y3en Spectrus ISOOPX-S5380\ Xeon E5345\ DDR-
npodunaktiueckor | Windows Server 2003 R2 Standart | 2-667-8192Mb
0 00CITy)KUBaHUS Open SuSe Linux Cepaepnbrit y3enm DEXUS 11 IS00PX-S5380\ Xeon E5345\
y4eGHOTO MySql Server Community DDR-2-667-8192Mb\
00opynoBaHHs Windows Server 2016 Standard Kommytatop DLink
CepBep aIMUHUCTPUPOBAHUS KommytaTop DLink
Kaspersky Security Center Cepgepnbiit y3en SuperMicro 1U6019PMT\Xeon silver 4108
YMKK «TenekoMMyHUKAIMN U \8xDDR4 8Gd\ - 2 mr
CeTH» CereBoe xpaHuuiie AaHHbIX Synology DS-418 1 mir.
YMKK «KommyTtaTops! Monutop Acer V193 1 mir.
JIOKAJIbHBIX CETEH» [xad 2-x ABEpHBINH apXUBHBIA METAILI. - 2IIT
YMKK «DnekTpoTexHuKa u Cruut cuctema AirWell 1 mir.
JJIEKTPOHUKA» Crut-cucrema Lessar 1 mT.
YMKK «MH}popmannoHHbIe Cucrema xonrpoist goctyna CKAT 1200 117 1 wr
CHCTEMBI B 9KOHOMHKE»
YMKK «KopnioparusHbie
MHPOPMAIIMOHHBIE CHCTEMBD»
YMKK "MozenupoBanue
JTAHHBIX)
YMKK "O06BekTHO-
OpUEHTHUPOBAHHBIE TEXHOJIOTHI
YMKK «MHpOopMaLnoHHbIe
TEXHOJIOTHI
YMKK «Ynpasnenne 6azamu
JTAHHBIX)
YMKK «CerteBbie
HHGOPMAMOHHBIE TEXHOJIOT U
YMKK «Teopetnuecknue 0OCHOBBI
HHPOPMATUKN
YMKK "OcHOBBI alropuTMHU3aIun
1 TIPOTPaMMHPOBAHUS
JetBrains License Service
Autodesk Network License
Manager
AppWave Enterprise License
Center
Windows Server 2008 R2 Standart
Traffic inspector Special Unlimited
SumnoH 11 “Kpeno-auanor”
Cucrema yTnaBlIeHUs
XpaHUJIHIIEM J0KyMeHTOB “Kpeno
-nuanor’
Hentp ynpasnenus [10 Kpeno
MS SQL Server 2016
Apache HTTP Server
123a CrenuansHoe 7-Zip Cucremnsrii 610k AMD FX-8120 1t
TOMEIIEHUE ISt Google Chrome Cucremusrii 6510k Intel Core 2 CPU 4400 1.
XpaHEeHUs U LibreOffice MouuTop “LG L1718S” 1 .
npodumaktrdeckor | Notepad++. Momnwurop “BENQ CL2240” 1.
0 0OCITY>KUBAHUS Oracle VM VirtualBox Momnwurop “SAMSUNG 740m” lmr.
yueOHOro Adobe Reader DC Habop ucurpymenTos 1 wmir.
obopynoBaHus ZEAL IMasnpHas cranmus Lukey 902 1 m
Klite Mega Codec Pack Ipuatep SAMSUNG ML-1665 1 .
Windows 7 Pro Ipunrep SAMSUNG ML-1615 1 mt.
CDBurnerXP Kommytatop D-Link DES-1005D 1 .
Java 8 Poytep Keenetic Lite (KN-3110)1 mr.
PDF24 Creator Masmeank 40 BT nep/pyuka 1 mr.
CCleaner Jlammna HacTonbHas | wwT.

Konconp Kaspersky Security

Cron 1-TymMO0BBIH 1 10IT.




Center

Kaspersky Endpoint Security 11
ITAPYC-bromxer 8.5.6.1
Microsoft Office 2007 Professional
Plus

10-Strike File search pro
10-Crpaiix CxanupoBanue Cetu
10-Crpatiix MuBenTapu3anus

Cron 2 Tym60BBIi | mmIT.

CTos1 0(UCHBIH KOMITBIOTEPHBIN 1 IMIT.
CTonuK KOMIBIOTEPHBIH 1 T,

Cromn 1-Ty60BBIi1 ¢ BepxHEH NPUCTaBKOH 11mIT.
Crynbs TKaHEBbIE HA MeTaJloKapKace 21T
Cryn nepeBsHHBINA 11T

ITsutecoc “SUPRA 1800W” 1 mit.
Hlypymosept “Hitachi ds12dvf3” 1 mr.

Kommbrotepon Beb6-kamepa Logitech HD WebCam C525 1280*720 MicUSB -
4 wr
epdopatop I'pan-M 1 mr.
Muxkpodon Yanmai R933 — 2 mr
Hoytoyk Asus X541U — 1 mt
IIpoektop Cactus CS-PRO.02B.WXGA-W — 1 mrt.
IIpoektop Acer QNX1310 — 2
118 Kadenpa 7-Zip Cucremnsrii 610k H310CM-DVS P 1.30\Intel(R) Pentium(R)
MaTeMaTHKH U Mozilla Firefox Gold G5400 CPU 3.70GHz\DDR4-4Gb\SSD 240Gb
BeruuciuTenbHoOl | LibreOffice Monwurop
TEXHUKHU. Kaspersky Endpoint Security IIpuntep HP LaserJet 1018
CrenuansHOe Adobe Reader DC M®V Brother DCP-L2540DNR
MTOMENICHUE JUIS Klite Mega Codec Pack
XpaHEHUS U Java 8
npodunaktuyeckor | PDF24 Creator
0 00CITy)KUBaHHUS Etxt Antiplagiat
y4eOHOTO Microsoft Windows 10 PRO x64
o0opynoBaHHS DSP OEM
MS Office Professional Plus 2007
121 KaOuner Windows 10 Pro RUS 17 mocaiouHbIX MeCT, pabouee MECTO MPero1aBaTels
WHOCTPaHHOTO 7-Zip 17 xommeiotepoB P8H67/INTEL i5-2300/DDR3-1333-
SI3BIKA Google Chrome 416/SSD Flexis 120Gb/ WD5000AAKX/Radeon HD
(nmuHTad OHHBIH Mozilla Firefox 6700/Realtek PCle GBE
KaOHMHET). LibreOffice 17 monutopoB AOC €2243Fw 21,5”
ITomemenue s Notepad++. 17 KOMIUIEKTOB KJIaBUATypa+Mbllllb
IIPOBECHUS Kaspersky Endpoint Security 1 kommyTaTop HeynpasisieMmsrit DES-1024D
3aHATHIHA Oracle VM VirtualBox
CEeMHUHAPCKOTO Adobe Reader DC
THIIA, KypCOBBIX I10 JIMHKO v8.2 nemo-Bepcus
pabort (xypcoBbix | Klite Mega Codec Pack
MIPOEKTOB),
TPYIIOBBIX
WHIUBHYaTbHBIX
KOHCYJbTAIINM,
TEKYILETO
KOHTPOJISI U
MIPOMEXYTOYHOM
aTTecTaluy,
CaMOCTOSITEIbHON
paboTHL.
119 KomnerorepHas Windows 10 Pro RUS 20 mocagouHBIX MeCT, pabodyee MeCTO MperoAaBaTes
nabopaTopus 7-Zip 20 xommetotepoB H1 10M-S2-C/INTEL Pentium G4400/DDR4
Google Chrome -2133-41'6/TOSHIBA HDWD105/Intel HD-510/Atheros
Mozilla Firefox AR9287 Wireless
LibreOffice 20 MOHUTOPOB
LibreCAD 20 KOMIIJIEKTOB KJIaBUATypa+MblIlb
Inkscape 1 6ecipoBoaHas Touka goctyna TP-Link TL-WASO0IND
Notepad++.

1C:Ilpennpustue 8. Komruiekr
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 Pro 2019
Anaconda3

Blender




Gimp

Maxima

Oracle VM VirtualBox
StarUML V1

Oracle Database 11g Express
Edition

IntelliJ IDEA

JetBrains PhpStorm
JetBrains WebStorm
Autodesk 3ds Max 2020
Autodesk AutoCAD 2020
Adobe Reader DC
Embarcadero RAD Studio XES8
Arduino Software (IDE)

NetBeans IDE
ZEAL
ARIS Express
AnyLogic
Klite Mega Codec Pack
MS Office Standart 2007
gvSIG Desktop
115 [Homemenue nns Windows 10 Pro RUS 20 TocaIouHBIX MECT, pabovee MECTO TPENoaaBaTels
IIPOBENCHUS 7-Zip 20 xommnbrotepoB GA-870A-USB3/AMD-Phenom(tm)-11-X4-
3aHATHHA Google Chrome 945/DDR3-1333-41'6/ SSD Flexis
JIEKITHOHHOTO Mozilla Firefox 120Gb/WD5000A AK/Radeon HD-5800/Atheros AR9287
THIIA, LibreOffice Wireless
CEMUHAPCKOTo LibreCAD 19 monuropoB AOC e2243Fw 21,5”
THIA, KypCOBBIX Inkscape 1 monurop Acer V226HQL 21,5”
pabot (kypcoBeix | Notepad++. 20 KOMITJIEKTOB KJIaBUATypa+MbIIIIb
MIPOEKTOB), 1C:IIpeanpusitue 8. Kommaekt 1 6ecnipoBonHas Touka nocryna TP-Link TL-WA801ND
TPYIIOBBIX H Kaspersky Endpoint Security
uHAUBUAYaNbHEIX | MS Access 2016
KOHCYJIBTAITHH, MS Project Pro 2016
TEKYILEero MS SQL Server 2019
KOHTPOJISL U MS SQL Server Management
MPOMEXYTOUHOH Studio 18.8
aTTecTaluu, MS Visio Pro 2016
camocrosiTesbHO | MS Visual Studio Pro 2019
paboTHI. Anaconda3
Blender
Gimp
Maxima
Oracle VM VirtualBox
StarUML V1
Oracle Database 11g Express
Edition
IntelliJ IDEA
JetBrains PhpStorm
JetBrains WebStorm
Autodesk 3ds Max 2020
Autodesk AutoCAD 2020
Adobe Reader DC
Arduino Software (IDE)
NetBeans IDE
ZEAL
Klite Mega Codec Pack
114a Jlabopatopust Windows 10 Pro RUS 16 mocamouHBIX MeCT, pabodee MEeCTO TPENOAaBaTeIIs
«KommnbroTepHbie 7-Zip 16 xommbroTepoB GA-870A-USB3/AMD-Phenom(tm)-I1-X4-
CeTH U Google Chrome 945/ DDR3-1333-416/SSD Flexis
Tenekommynukamy | Mozilla Firefox 120Gb/WD5000AAKX/Radeon HD-5800/Realtek PCle GBE
w». [lomemenue LibreOffice 16 monutopoB AOC e2243Fw 21,5”
JUIsl IPOBE/ICHUS LibreCAD 16 KOMILIEKTOB KJIaBUATypa+MbIIb
3aHATHHA Inkscape 1 Kommytatop LincSys SR224G
JIEKIINOHHOTO Notepad++. 1 Ipoextop ViewSonic PJD5232
THIA, 1C:IIpeanpusrue §. Kommiaekr 1 ITpoexuuonHskIil 5kpad Luma
CEMHHAPCKOT0 Kaspersky Endpoint Security 1 NnrepaktuBHas nocka WR-84A10 ¢ mpoextopom ViewSonic

THUIIa, KYpCOBBIX

MS Access 2016

PS501X




pabot (kypcoBeix | MS Project Pro 2016 1 Tkad TeneKxoMMyHHKAIIMOHHBINA

MIPOEKTOR), MS SQL Server 2019 1 UBIT SMART UPS 2000

TPYIITOBEIX U MS Visio Pro 2016 3 Kommytatop Cisco Catalist 2960

nHAuBUAYanbHBIX | MS Visual Studio Pro 2019 1 Konnentpatop AlterPath 16 port

KOHCYJIbTaIUH, Anaconda3 4 Mapupytuzarop Cisco-2800

TEKYIIIEero Blender 2 Mapmpytuzarop Cisco-2811

KOHTPOJISI U Gimp 6 Monyinsb 2-port

IIPOMEKYTOUHOM Maxima 2 IaHenb KOMMYyTaIllMOHHAS

aTTeCTaIlUH, Oracle VM VirtualBox 12 HIuyp V.35 Cable

camoctosTenbHON | Oracle Database 11g Express Buras napa, Konnexrop RJ-45

paboTHL. Edition 2 UnctpymeHT amst 3auncTku kabens UTP
Intelli] IDEA 1 IIpoTsikka kabenbHas, d=3,5 MM 10 M
JetBrains PhpStorm 1 Tecrep MET'EOH 40060/11IT.
JetBrains WebStorm 5 NHCTpYMEHT A7t 00’KMMa BUTOM TTaphl
Autodesk 3ds Max 2020 5 Tectep xabenbHbIIH
Autodesk AutoCAD 2020 3 MHcTpyMeHT aiist 3a1enku kabens BuTast napa tun Krone ¢
Adobe Reader DC KPIOYKaMH
Arduino Software (IDE) 3 P renedon GrandStream GXP1610
NetBeans IDE 2 Kommiekr ais montaxka CKC (nmatu-nanens 1U kat.5e UTP
ZEAL 24 nopta-1 mT., ”HCTPyMEHT 00KUMHOM st RJ-45 1 .,
Klite Mega Codec Pack HHCTPYMEHT IS 3a4UCTKH Kabess 1 mT., ”HCTPYMEHT IS
MS Office Standart 2010 paszenku KoHTakToB - 1 mT., LAN Tectep 1 mt.)
Ramus Educational 2 Poytep Wi-Fi poytep Keenetic
Micro-Cap Evaluation 1 Cepep GA-870A-USB3/AMD-Phenom(tm)-11-X4-945/

DDR3-1333-41'6/SSD Flexis 120Gb/WD5000AAKX/Radeon
HD-5800/Realtek PCle GBE

8. METOAMYECKUE YKA3AHMS 1151 OBYUAIOIIUXCSI 10 OCBOEHMIO JUCHUILIAHBI (MOIY.JIS)

B cootBerctBru ¢ TpeboBanusiMu @T'OC BO mo HampaBieHHIO MOATOTOBKU peanu3alusi KOMIETEHTHOCTHOTO TIOAX01a
NpeTyCMaTPUBAET UCIIOIB30BAHKE B YICOHOM IIPOIecce aKTHBHBIX M HHTEPAKTUBHBIX (POPM IPOBEICHHUS 3aHATHH (paz0oop
KOHKPETHBIX 3aJ1a4, IPOBEJCHUE OJIMII-0IIPOCOB, HCCIIEIOBATENBCKHE PA0OTHI) B COYETAHNH C BHEAYIUTOPHONW pabOTOH C IETIBI0
(hopMUpPOBaHUS U Pa3BUTHS NPO(HECCHOHATBHBIX HABBIKOB O0YUaIOIHXCH.

Jlexunonnsie 3ausaTust nononsstoTes [13 u paznuunbiMu popmamu CPC ¢ yueOHOM U HaydHO# JuTepaTypoit B npoiecce Takoi
paboTHI CTYACHTHI MPHOOPETAIOT HABBIKH «TITYOOKOTO YTCHHMS - aHAIN3a M MHTEPIIPETAllNH TEKCTOB I1I0 METOIOTIOTHH U METOTMKE
JUICIIUTIIIAHEL

Y4eOHbIi MaTepHal o TUCHUIUTHHE « BBICOKOPON3BOANTENbHBIE BEIUNCIUTEIbHBIE CUCTEMBD). Pa3liesieH Ha JIOTHYEeCKU
3aBepLICHHBIC YacTH (MOAYJIH), OCIIE H3YIEeHHs, KOTOPBIX MIPEAYCMAaTPUBACTCS aTTECTAlHs B (pOpME MTUCEMEHHBIX TECTOB,
KOHTPOJIBHBIX PadoT.

PaboTs! orieHuBar0TCA B Oajnax, cyMMa KOTOPBIX JaeT peUTHHT KaXXI0ro o0ydaromerocs. B 6anmax oleHHBaIOTCS HE TOIBKO
3HAHUS U HaBBIKU O0YYaIOIINXCsl, HO ¥ UX TBOPUECKUE BO3ZMOKHOCTH: aKTUBHOCTb, HEOPAMHAPHOCTh PELICHUH OCTaBIEHHbBIX
npodaeM. Kaxaplii Moy yaeOHOW AUCIUILIMHBI BKITIOYAET 00s3aTebHbBIC BUIBI padoT — jiekuuy, [13, pasmuunsie Buas CPC
(BBITIOJTHEHUE TOMAIIHUX 3a[aHAH [0 PEIICHHUIO 3a/ad, MOJATOTOBKA K JICKIMSAM U MIPAKTHICCKUM 3aHATHAM).

dopma TeKyILLEero KOHTPOJIsSI 3HaHUH — paboTa CTyIeHTa Ha MPaKTUYECKOM 3aHITHH, onpoc. Popma MPOMEKYTOUHBIX aTTeCTalui —
KOHTPOJIbHAS padoTa B ayAUTOPUH, JOMAIIHsA padoTa. FiToropas popma KOHTPOIIS 3HAHHH 110 MOAYJISIM — KOHTPOJIEHAs paboTa ¢
3a/lauaMy 110 MaTepHay MOIYJIsL.

Mertoauueckue yka3aHHs 110 BBINIOTHEHHIO BCEX BUIOB YIEOHOH pabOThI pa3MEIeHbI B 3IeKTPOHHOI 00pa30oBaTeIbHON cpere
aKaJeMuH.

Meroandeckue yka3aHns H MaTepHAIbI [0 BUIaM YIeOHBIX 3aHSITHHA MO TUCIUIUIHHE:

Bun yueOHBIX 3aHATHIL, paboT - Opranu3arus AesSTeTbHOCTH 00yJatomerocs

Jlexuus - Hanmmcanue KOHCIIEKTa JIEKIUA: KPAaTKO, CXeMaTHYHO, IOCIEI0BATENbHO (PUKCUPOBATh OCHOBHBIE MOJIOKEHUS, BHIBOJBI,
(hopMyIHpOBKH, 0000IIEHHS, OTMEYATh BaKHBIC MBICITH, BBIACIATH KIFOUCBBIC CIIOBA, TCPMHHBL. [IpoBepka TepMHUHOB, MOHATHIH ¢
TIOMOIIIBIO SHIMKIIONEINH, CIIOBapel, CIPAaBOYHUKOB C BHIITUCHIBAHNEM TOJIKOBAHHH B TeTpaab. O003HAYUTE BOIIPOCHI, TEPMUHEI,
Matepua, KOTOPBIA BBI3BIBAET TPYIHOCTH, MOMBITAThCSA HAUTU OTBET B PEKOMEHIYEMOH IUTEpaType, €CIIU CaMOCTOATEIFHO HE
yaaércs pa3o0paThCs B MaTepraie, He0OX0AUMO ChOpMyIHPOBATh BONPOC U 33/1aTh IPEIIOJABATEI0 HA KOHCYIbTALlUH, Ha
MPAaKTHISCKOM 3aHSATHH.

Ipaxtrueckne 3ansaTns - KoHCIIekTHpOBaHNE HCTOYHUKOB. PaboTa ¢ KOHCTIEKTOM JIEKIIHI, ITOITOTOBKA OTBETOB K KOHTPOJIEHBIM
BOIIPOCAM, MPOCMOTP PEKOMEHAYEMOM JIUTEpaTyphl, paboTa ¢ TEKCTOM. BhIonHeHe MPaKTHUECKUX 3a7ay B UHCTPYMEHTABHBIX
cpenax. BrmmomHeHne npoekToB. Pemenne pacuérHo-rpaduuecKux 3aqaHuid, pelIeHUe 3a1a4 10 aJrOPUTMY H Ip.
CamocrostensHas paboTta - 3HAKOMCTBO ¢ OCHOBHOM M JJONOHUTENBHO JTUTEpaTypoi, BKIIFOUas CIPaBOYHBIC H3aHUS,
3apyOexHbIe HCTOYHUKH, KOHCIIEKT OCHOBHBIX HOJIOKECHUH, TEPMUHOB, CBECHUI, TPEOYIOLUIUXCS AL 3aIIOMUHAHUS U SBIISTIOIIUXCS
OCHOBOIIOJIAraoluMu B 370l Teme. CocTaBneHue aHHOTAlUH K MPOYUTAHHBIM JTUTEPATYpPHBIM HCTOYHUKAM U JIp.

9. METOIMYECKHUE YKA3AHUSA OBYYAIOIIMMCH ITO BBINTOJJHEHUIO CAMOCTOATEJIBHOU PABOTBI

OCHOBHBIMHU 33JJa4aMU CaMOCTOSATENBHON pabOThI CTYAEHTOB, SIBISIOTCS: BO—TIEPBbIX, IPOJOKEHNE U3yIE€HHs AUCLUILIUHEI B
JIOMAIIHUX YCIOBUSX MO MPOrpaMMe, MPeAT0KeHHOH MPeno1aBaTeeM; BO—BTOPBIX, IPUBUTUE CTy[CHTaM HHTEpeca K TEXHUYECKOH
¥ MaTeMaTHUYEeCKOIl TUTepaType, MHKEHEepHOMY Aely. M3ydeHne n n3noxeHne HHGOPMAIUH, TOITyIeHHOH B pe3ylbTaTe H3ydeHHs




HAYYHOH JINTEPaTypHl U MPAKTUUECKUX MaTepUAIOB, IPEATNOoaraeT pa3BUTHE Y CTYJICHTOB KaK BIaJeHHs HABBIKAMHU YCTHOH peuw,
TaK ¥ CIIOCOOHOCTEH K YeTKOMY IIMCbMEHHOMY M3JIOXKCHHUIO MaTepuala.

OcHOBHO (OpMOit KOHTPOJIS 32 CAMOCTOSTENBHOH paboTOl CTYCHTOB SBISIOTCS MPAKTHISCKUE 3aHATH, a TAKKE eKeHeeTbHbIC
KOHCYJIBTAIMH TIPETIOaBaTeIIs.

[MpaxkTuueckue 3aHATHS — HanboJee MoAXosIIee MecTo Uil (GOPMHUPOBAHHS YMEHUS IPHUMEHSTD IOJIy4eHHbIC 3HAHUS B
HPaKTHYECKOH NS TEIbHOCTH.

[Ipn moATOTOBKE K MPAKTHYECKUM 3aHATHAM CIEIYeT COONIIOAaTh CHCTEMAaTHIHOCTD M MTOCIIEA0BATEILHOCTE B padbote. Heobxommmo
CHaYaja BHUMATEJIbHO 03HAKOMHTBCA C COJEpKaHNEeM TUIaHA IPAKTUUECKHX 3aHATuil. 3aTeM, HaWTH B yueOHOI! uTepaType
COOTBETCTBYIOIIME pa3Jeibl U NpounTaTh UX. OCBauBaTh M3y4aeMblil MaTepHal cieayer 1o yactsM. [locie u3ydeHus kako-m6o
TEMBI WITH €€ OTICTBHBIX Pa3eJIOB HeOOXOJMMO MOTyIeHHbBIC 3HAHUS IIPUBECTH B CHCTEMY, CBSI3aTh BOCIIHO BECh IPOPAOOTAHHBIH
Matepuai.

[Tpu noiBeIeHUH UTOrOB CAMOCTOSTEIILHON pabOThI IIPenoiaBaTeeM OCHOBHOE BHUMAHHUE J0JDKHO YICNSThCS pa30opy U OLEHKe
Tyqmux paboT, aHaIM3y HENOCTATKOB. [10 IpeaokeHuo IpenoaaBaTtels CTYICHT MOXKET H3JI0KHTh CO/ICP)KaHUE BBITIOJTHEHHON UM
MICEMEHHOH pabOTHI Ha MPAKTHYECKNX 3aHATHIX




