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1. OO0mue noJoKeHus

Jucuunnuna «VIMuTanmoHHOE MOAENUupoBaHue» OTHocuTcsa K O5oky bl yuebGHoro mana,
BXO/ISIIIIETO B COCTaB 00pa3oBaTeIbHON porpaMmel Beiciiero oopazoanus 09.04.03 — IIpuknan-
Hast uHbopMatuka (npodunb — [Ipuxnannas nHbpopMaTHKa B yHpaBICHUN OPTaHU3ALMOHHBIMU
CHUCTEMaMH).

HopmatuBHO-MeTOIMYecKoOi 0a30# 11 pa3pabOTKH pabodeil mporpaMMbl YU4eOHOM TUCIIN-
IMHBL « IMUTalIMOHHOE MOJIETUPOBAHUE » SIBIISIOTCS:

- ®enepanbHbiii 3akoH oT 29.12.2012 N 273-D3 (pen. ot 08.08.2024) "O6 obpa3oBaHuU B
Poccuiickoit @enepanun” (¢ u3M. u J1011., BCTyI. B cuity ¢ 01.09.2024)

- [Topsimok opranu3aiyu 1 OCyIeCTBICHUS 00pa30BaTeIbHON EATEILHOCTH 110 00pa3oBa-
TEJIbHBIM IIPOTPaMMaM BBICIIET0 00pa3oBaHMs — IporpaMMamM OakaaBpHara, IporpaMmmam cre-

[UAINTETa, IPOrpaMMaM MarucTpaTypbl, YTBEp:KIEeHHBINH mpukazoM MunoOpHayku Poccun ot
06.04.2021 Ne 245

-YyeOHble 1aHbl 00pa30BaTENbHON MPOrpaMMbl BBICHIETO 00pa3oBaHUsl — HaNpaBiICHUS
09.04.03 — Ilpuknagnas uadopmatuka (nmpoduns — [puknagnas uHbopMaTHKa B yIpaBJIeHUU
OpraHU3al[MOHHBIMM CHUCTEMaMHU) MOATOTOBKM MarucTpoB 10 OYHOH, 3a0YHOM, OYHO-3a0YHOU
dopmam o6yuenusi, onoOpernsie YuersiM coBeToM YIJITY (IIpotokon Ne 03 ot 20.03.2025) u
yTBep)kaeHHoro pekropom YIJITY (20.03.2025).

- [Ipodeccuonanevhsiii crannapt 06.015 Ipodeccuonanbusiit ctanaapt "Crenuanuct
10 MHGOPMAIIMOHHBIM CUCTEMaM", YTBEPKICHHBIN Mprka3zoM MuHUCTEpPCTBA TPyda U COLUAITb-
HOM 3amuThl Poccuiickoit denepannu, yrBepxaeH npukazoM MUHUCTEpCTBA TPYyAa U COLHAIb-
Ho#t 3ammTel Poccuiickoit ®eneparuu ot 13.07.2023 Ne 586n [Ipuka3z Munucrepcta Tpyna u
corpanbpHOM 3anmuThl Poccuiickoit @enepanuu ot 18 Hos6ps 2014 r. N 893H ¢ u3MeHeHHUEM,
BHECEHHBIM IIPUKa30M MUHUCTEPCTBA TPY1a ¥ COLMaIbHOM 3auThl Poccuiickon denepanuu ot
12 nexabps 2016 r. N 7271 06 yTBepxkaeHuu npodeccuonanbHoro cranaapra 06.016 «Pykoso-
JUTEIIb IPOEKTOB B 001aCTH HH(OPMALIMOHHBIX CUCTEM.

- ®denepanbHbIi TOCYAapCTBEHHBIN 00pa30BaTeIbHbIN CTaHAAPT BBICIIET0 00pa30BaHUs
no HanpasyieHuto noarotosku 09.04.03 «IIpuxnagnas nHGpopmaTuka» (ypoBeHb BbICIIET0 00pa-
30BaHUs MarucTpaTypa), yTBepxaeHHbIN MpukazoM MuHHucTepcTBa 00pa3oBaHus U Hayku Poc-
cuiickoit denepannu ot 19 centsops 2017 r. N 916.

OO6yuenue o oopazosatenpHOM nporpamme 09.04.03 — Ilpuknaanas nadopmaruka (mpo-

¢wib — [IpuknanHas nHGOpMAaTUKA B YIPABICHUN OpPraHU3allMOHHBIMH CUCTEMaMHU) OCYILECTB-
JSIETCSL HA PYCCKOM SI3BIKE.

2. IlepeyeHb MJIaHHPYeMbIX Pe3y/JbTATOB 00y4eHHs 10 AUCHMILIMHE, COOTHECEHHBIX C
IUIAHMPYEMbIMH Pe3yJIbTATAMH 0CBOCHHUsI 00Pa30BaTe/IbHOM NPOIrpPaMMbl

[TnanupyeMbIMU pe3yibTaTaMyd OOyUYeHUS MO JUCHUIUIMHE SBISIOTCS 3HAHUS, YMEHUS,
BIIAJICHUS W/WIIN OMBIT AEATEIHOCTH, XapaKTEPHU3YIOIIUE ITANbl/YPOBHU (DOPMHUPOBAHHS KOMIIE-
TEHIIUN 1 00eCIeYnBAIOIIe JOCTHKEHHE TIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHSI 00pa30BaTEIb-
HOH IIPOrpaMMBI B LIEJIOM.

Leab AUCHMILIMHBI — TEOpETUYECKAs U TPAKTHUECKask TIOJrOTOBKA 00YYArOIIMXCS 110 OC-
HOBaM aHaJIM3a U CHHTE3a MIPOU3BOCTBEHHBIX U IKOHOMHUYECKUX MPOIIECCOB, CTPYKTYP CUCTEM U
UX OTJEIbHBIX MOJCUCTEM, CUCTEM YIIPaBJICHUS, CUCTEM MOAJIEPKKU MPUHATHUS PEIICHUIA.

3agaum JMCHUILIMHbI:

- TOJYy4Y€HHE 3HAHUM O METOJOJIOTHIX U METOJIaX MOCTPOCHUSI UMUTAIITMOHHBIX MOJIENIEH:

- TOATOTOBKAa OOYYAIOIIMXCS JIJIsi HAYYHOM M MPAKTUYECKOW JESITEIbHOCTH B 00JIACTH
pa3paboTKH MOJIENeH CIOXKHBIX TUCKPETHBIX CHCTEM U MPOBEACHUS Ha HUX UCCIICIOBAHMIA;

- (hopmupoBaHHE CIIOCOOHOCTEH M yMEHUS MPUMEHSTh UMHUTAIIMOHHOE MOJICITHMPOBAHUE
JUTSL aHAJTN3a U IPOCKTUPOBAHUS MHPOPMAITMOHHBIX OPTaHU3AIMOHHBIX CUCTEM.



IIpouecc n3yyeHus1 TUCUMILIMHBI HANIPAaBJIeH HA GOPMHUPOBaHHUE CJIEAYIOIINX 00IIe-
NnpogecCHOHANbHBIX KOMITETEHIIUI:

IIK-8 - cnocoGHOCTh IpUHUMATh 3P PEKTUBHBIE YIIPABICHUECKUE PELICHUS 110 yIpaBiie-
Huto UT-nipoexramu, crpareruei T B yCIIOBHUSX HEONIPENEIEHHOCTH U PUCKa.

B pe3ysbTate n3yuyeHHus JMCHUIIIMHBI 00YYAIOIIMICS 10/KEeH:
3HATh:

- TUTIOBBIE MAaTEMaTHUECKUE CXEMbI OITMCAHUS CUCTEM M 000OIICHHBIE AITOPUTMBI UMHTA-
LIMOHHOT'O MOJICIIMPOBAaHMS;

- IPUHLIMIIBL pacyeTa JUHAMAYECKUX XapaKTEPUCTUK CUCTEM;

- OCHOBBI IIOCTPOEHUS U SKCIUIyaTallMA CUCTEM UMHTALMOHHOI'O MOJIEIUPOBaHUS;

yMeTh:

- IPOBOJUTH (popManbHOE OmMcaHue Iporecca GYHKINOHUPOBAHUS CIOKHBIX CUCTEM U
IIPOTEKAIOLIUX B HUX IPOLIECCOB;

- IPOBOJUTH UMUTALIMOHHBIE IKCIIEPUMEHTBHI.

BJIaJ€Th:

- crnocobaMy MOCTPOEHHSI U UCIOIb30BAHUS MOJEIH JUIsl OIIMCAHUS U IPOrHO3UPOBAHMS
Pa3JINYHBIX SBJICHUN;

- HaBBbIKaMU paOOThI B UHCTPYMEHTAJIbHOH Cpe/ie UMUTALMOHHOTO MOJICIIMPOBAHMSI C UC-
NI0JIb30BAHUEM CPEJICTB BU3yalIbHOU pa3pabOTKH MOJIEIH;

- IPaKTUYECKMMH HAaBBIKAMU OPTaHU3allMA UMUTALMOHHBIX 3KCIIEPUMEHTOB Ul OLICHKU
apaMeTPOB CHUCTEMBI M OTPEACICHUS YyBCTBUTEIBHOCTH, BHITIOJHEHUS TAOIMYHON U rpadude-
CKOH BU3yaJIN3allUN PE3YJIbTATOB;

- cnocobamu BbIpaOOTKU yNPaBICHUYECKUX PELIEHUN Ha BCEX YPOBHAX XO3SIMCTBEHHOMN
UEPAPXUH.

3. MecTo IMCUMIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOI MPOrpaMMbl

JanHas ydeOHas TUCHUIIINHA OTHOCUTCS K 00513aTeIbHBIM TUCIMILUIMHAM 0a30BOM YacTH,
4TO O3Ha4yaeT (hOpMUPOBaAHHE B MpoIlecce 00yUeHHUs Y MaruCTPAHTOB OCHOBHBIX MPO(ECCHOHANb-
HBIX 3HAaHUHW ¥ KOMIIETEHIIUN B paMKaX BBIOPAHHOTO MPOQUIISL.

OcBoeHMe MaHHOW NUCIUIUIMHBI SBISETCS HEOOXOAUMON OCHOBOW IJISl MOCIETYIOIIETO
nzyuenus quctuiinH OITOIT n nanucanust BBITYCKHOM KBaTU(UKAITMOHHONW PaOOTHI.

HepeueHb 0660”6%”661}01/141/{)6, conymcemeyrnwux u obecneyusaemvix ducuunﬂuu.

ObecneunBaronme ConyrcTBylonue ObecnieunBaeMble
CucteMbl OACPKKH NpUHATHS pe- | [Ipon3BoacTBEHHBIE
HIEHUI MPAKTUKU (SKCILTyaTalu-
Heuerkas noruka OHHasl, PEITUIIIOMHA )

VYKka3aHHBIE CBSI3U TUCLMIUIMHBI JAIOT 00y4aroleMycs CUCTEMHOE MPEICTaBIEHUE O KOM-
IUIeKCe U3y4aeMbIX AucuuIuInH B cootBeTcTBHM ¢ PI'OC BO, uTo 06ecneunBaeT Tpedyemblii T€o-
pETHUYECKUN ypOBEHb M MPAKTUYECKYIO HANpPaBICHHOCTh B cucTeMe oOydeHus u Oyayiuei nes-
TEJIbHOCTH BBIITYCKHHUKA.




4. O0beM JUCUMIVIMHBI B 32YE€THBIX eIMHULIAX C YKA3aHHUEM KOJIMYeCTBAa aKa/ie-
MH4YE€CKHX YaCOB, BbI/IEJICHHBIX HA KOHTAKTHYI0 pa0oTy 00y4alouuxcs ¢ nmpemnojaBarejieM

(o BUIaM y4eOHBbIX 3aHATHII) 1 HA CAMOCTOATEIbHYI0 PadoTy 00y4arOIMXCs

OO61mmas Tpy10eMKOCTh JTUCITATITHHBI

Bcero akagemuueckux 4acoB
Buy yuebuoit pabotet 3a04Has OYHO-3204HAast

ouHas popma - P
KonrakTHass pabdora ¢ mnpemnogaBarte- 34,25 14,4 24,25
Jem*:
nexuuu (JI) 16 6 10
npaktuueckue 3ausatus (I13) - - -
naboparopHusie padbotel (JIP) 18 8 14
WHBIE BUJIbI KOHTAKTHOHN pabOoThI 0,25 0,4 0,25
CamocrositenbHass  pabdora  o0yuaro- 109,75 129.,6 119,75
IHUXCs:
M3y4YEeHHUE TEOPETUUYECKOr0 Kypca 90 80 106
MOJIFOTOBKA K TEKYLIEMY KOHTPOJIIO 8 8 10
MOJrOTOBKA K MPOMEKYTOUYHOM aTTECTAlUHI 11,75 3,6 3,75
Buja npoMexyTOYHOM aTTeCTAlMu: 3a4eT ¢ OLEHKOM
OO61mas TpyJ0eMKOCTb, 3.€./ 4achl 4/144

*KouTakTHas paGoTa 06ydyaromuxcs ¢ NpernoaapaTeieM, B TOM 4HCie ¢ IPUMEHEHHEM JUCTaHIIHOHHBIX
00pa3oBaTeNIbHBIX TEXHOJIOTHH, BKIIOYAET 3aHSATHs JICKIIMOHHOTO THUIA, ¥ (WJIN) 3aHSATHI CEMHHApPCKOTO
TUMa, TabopaTOpHbIC 3aHATHS, U (MJTH) TPYIIIOBBIC KOHCYIBTAIMH, U (WJIM) HHAWBUAYAITBHYIO paboTy 00y-
YaroIErocs ¢ MPernoJaBaTesieM, a TAKXKe aTTeCTallMOHHbBIE NCTIBITAHUS IPOMEKYTOUHOH aTTecTaunu. Kon-
TakTHast paboTa MOKET BKIIIOYATh MHBIEC BUIBI yUeOHON EATEIbHOCTH, PelyCMaTPUBAIOIINE IPYTIIOBYIO
Y MHAMBUYAIBHYIO pab0OTy 00yYaronuxcs ¢ npernoaaBarenaeM. Yackl KOHTaKTHON paboThI ONPENENIOTCS
[TonoxeHnem 00 OpraHM3alMM U MPOBEIEHUH KOHTAKTHON pabOTHI MPU pealu3alul 00pa3oBaTeNIbHBIX
IpOrpaMM BBICIIEr0 00pa3oBaHMs, YTBepkKAeHHbIM YueHbIM coBeToM YIJITY ot 25 despans 2020 roxa.

5. Copepxanue IMCUMILIMHBI, CTPYKTYPHPOBaHHOe M0 TeMaM (pa3jiesaM) ¢ yKas3a-
HHEM OTBEJICHHOI0 HA HUX KOJIMYECTBA AaKAAEMUYECKUX YaCOB
5.1. TpynoeMKoCTb pa3aesioB JUCHUINIMHBI
o4yHasi popMa 00yueHus

Ne | HammeHoBaHue paznena Beero CamocTosTenbHas
. pasit JI 113 JIP KOHTaKTHOM
n/n TV CLUATUIAHBI pabota
paboThI
1. | Teoperndyecknue OCHOBBI
HIMUTAIMOHHOTI'0 MOJI€E- 4 - - 4 20
JMPOBAHUS
2. | IucKkpeTHO-COOBITHITHOE
MOJICTTUPOBAHUE B MaKe-
OATTMPODIHNE B HAKE™ | 4 - 6 10 30
tax Simulink u Any
Logic
3. -
Mopenu CHCTEMHOU U 4 ) 6 10 24
HAMUKHU
4. | M _
OLeMPOBAHNE Tepe 4 i 6 10 24
MeIEeHUH
Hroro no pasaenam: 16 - 18 34 98
IIpoMexkyTOUHas aTTecTanus - - - 0,25 11,75
KypcoBas pabora (KypcoBoit i ) i i )
MIPOCKT)
Bcero 144




3a04Has opMa 00y4eHHUsI

Ne HanmenoBanue pasnena Beero CamocTosTenbHas
J 113 JIP | KOHTaKTHOMU
1/ JTUCILIAILINHEL paborta
paboThI
1 | TeopeTuyeckrue OCHOBBI
HUMHUTAIIMOHHOI'O MOJEIIU- 1 - - 1 20
pOBaHMUS
2 | JIMCKpeTHO-COOBITUITHOE
MOJIETUPOBAHUE B IIAKETaxX 2 - 4 6 20
Simulink u Any Logic
3 | Moxenu CUCTEMHOH JUHA- 1 i ) 3 20
MUKH
4 MOI{GJ}HpOBaHHG rnepemMe- ) ) ) 4 20
IICHUH
HToro no pazaenam: 6 - 8 12 80
IIpoMexkyTOoUHas aTTecTanus - - - 0,25 3,6
KonrposnbHas padora 0,15 8
Bcero 144
04HO-3204Hasi popma o0y4eHHs
Ne HaumenoBanue pa3nena Beero CamocTosTenbHas
J 113 JIP | KOHTaKTHOM
/T JUCIUTITUHBI paborta
paboThI
1 | TeopeTnyeckrue OCHOBBI
UMHUTAIIMOHHOI'O MOJEIHU- 2 - - 2 20
pOBaHUS
2 | JAMCKpEeTHO-COOBITUIHOE
MOJICTTMPOBAHME B MTAKETaX 4 - 6 10 30
Simulink u Any Logic
3 | Monenu CUCTEMHOM AUHA- ) i 6 3 30
MUKH
4 MOHCJ}HpOBaHHe nepeme- > ) > 4 36
IIEHU N
Hroro no pazaenam: 10 - 14 24 116
[TpoMexxyTouHas aTTecTalus - - - 0,25 3,75
Bcero 144

5.2 Conep:xaHue 3aHATHI JEKIMOHHOIO THIIA

Tema 1. TeopeTnyecKkre OCHOBbI HMHTALMOHHOI0 MO/ICTHPOBAHUS.

CymHOCTb, 11€7b, UCTOPUS UMUTAIIMOHHOTO MoJennpoBanus. Knaccudukamus BIOB UMHU-
TAIMOHHBIX Mojeneil. Teopus MaccoBoro o0CIyKUBaHHs KaK TEOPETHUYECKass OCHOBA MMUTAIIH-
oHHOTO MojenupoBanus. Meton MonTte-Kapio. MapkoBckue nporieccel. Moaenu "rubenu-pas-
MHOK€EHUs". MeTo/1bl IOCTPOEHNUsI CUCTEMBI B BUJIE JUArpaMMbl COCTOSIHUN U METOJIMKA pacuera
npelenbHbIX BeposiTHOCTeN (cuctema ypaBHeHH Kommoroposa). BriBog ¢opmyin BeIYHMCIECHUS
npeJeNbHbIX BEPOATHOCTEH /i MoJieneil "rubenu-pa3MHOKeHH "

Tema 2. InckpeTHO-cOOBITHITHOE MOAe/MpoBaHue B nakerax Simulink u Any Logic.

O030p COBpEeMEHHBIX CHCTEM MMHUTALMOHHOTO MOAETUPOBAHUS OOIIETO U CHELHUATbHOTO

Ha3HaueHus. M3ydeHne BO3MOXKHOCTEH MakeTa MMHUTAIIMOHHOTO MojenupoBanus Simulink: kxo-



MaH/Ibl, IPOBEJICHUE IKCIIEPUMEHTA. V3ydueHne BO3MOKHOCTEN MMAKeTa UMUTALlHOHHOTO MOJIEIIN-
poBanus Any Logic: HacTpoiika MoJenu, BU3yaau3alus, IpoBeJeHNe IKCIIepUMenTa. J{ucKpeTHo-
COOBITHITHOE MOJIETTUPOBAHUE HA MPUMEPE CO3aHUsI MOJIETH paboThl cepBepa Mo 00paboTke 3a-
npocoB. Peanu3aius u ucciaenoBanue MoJenu paboTsl cepBepa B makerax Simulink.

Tema 3. Moaeau cucTeMHON THHAMUKH.

OcHOBHBIE OCOOCHHOCTH MOJIeNeil cucTeMHoM quHaMuku. Co3laHie MOJIeNIel CHCTEMHOM
nuHaMuku B maketax GPSS u Any Logic Ha mpumepe Moien KOHBEHEpHON MPOU3BOICTBEHHON
CUCTEMBI U MOJIENIU PaCIIPOCTPAHEHUS IPOAYKTA HA 3aJaHHON TeppuTopuu. Peanusanus u uccie-
JIOBaHUE MOJIEJIEN KOHBEHEPHOM MPOU3BOJCTBEHHON CUCTEMBI U MOJENH PACIIPOCTPAHEHUS TPO-
IyKTa Ha 3aaHHOl Tepputopuu B nakerax GPSS u Any Logic.

Tema 4. MoaeaupoBaHue nepeMemeHn .

OcHOBHBIE 0COOEHHOCTH MOJENel TepeMenieHnid (TPaHCIIOPTHBIE U TMEMIEXOHbIE MO-
nenn). Cozmanue moneneit nepemenieHuit B nakerax GPSS u Any Logic Ha mpumepe mMojaenu
YIpaBJIEHUS JBUKEHUEM I10 3a/laHHOM TPaeKTOPUU U MOJENIN YIPABJICHUS JBUKEHUEM Ha Iepe-
KpecTke. Peanuzanus u ucciaenoBaHue MoJIeNel yIpaBieHus IBHKEHUEM 110 3aJJaHHOM TPaeKTo-
pHUH 1 MOJIENN YIIPaBJIeHHS ABIKEHHEM Ha repekpectke B makerax GPSS u Any Logic.

5.3 Tembl u popMbI 3aHATHIH CEMHUHAPCKOT0 TUNA
Y4eOHBIM MJIAHOM MO JUCIHUIUIMHE PEyCMOTPEHBI 1a00paTOPHBIE 3aHATHS.

®opwma npoBegie- | TpyroeMKoCTh, yac
HaumenoBanue pazjiena quCHUTIIMHBI
Ne HUS OYHas 3a04Has | O4HO-3a-
(Momyms)
3aHATHUS OYHas
1 Teopernyeckne OCHOBBI UMUTAIIMOH- | JabopaTopHas pa-
HOT'O MOJEJIMPOBAHUS 6ota
JIMCKPETHO-COOBITUIHHOE MOICTTHPO- Ha60DATODHAS Dl
2 | Banme B makerax Simulink u Any p 60?3 P 6 4 6
Logic
. naboparopHas pa-
3 | Monenu cucTeMHON AUHAMUKH PATOPHAT P 6 2 6
6ota
. naboparopHas pa-
4 | MoaenupoBaHue epeMeIeHU I p 6ofa p 6 2 2
Hroro yacos: 18 8 14
5.4 Jleraau3anms caMOCTOATENbHOI padoThl
Ne HaumenoBanue paszzaena qucuu- Bun camocros- TpyroeMKOCTh, yac
IUTMHBI (MOAYJIST) TeIbHOU padoThI OYHast 3a04yHas O4YHO-3a-
ouHas
1 Teopernueckne OCHOBBI HMHUTAIH- [Toaroroska pe- 20 20 20
OHHOT'O MOJICJIMPOBAHMS depara
JluckpeTHO-COOBITHITHOE MOIEITUPO-
. [Toaroroska pe-
2 | Banue B nakerax Simulink u Any g p 30 20 30
. depata
Logic
Moaenu cucTeMHON TUHAMUKH [ToaroroBka pe-
3 A A A P 24 20 30
depata
MopenupoBaHue NepeMenieHu N [Toaroroska pe-
4 [VORCTHP penetl A P 24 20 36
depata
IToaroToBka K MpOMEXYTOYHOM aTTECTAHMHI 11,75 3,6 3,75
BerlmonHeHHEe KOHTPOJIBLHOUN pabOTHI - 8 -
HTroro: 109,75 129,6 119,75

6. IlepeyeHb y4eOHO-METOAMYECKOT0 O0eceYeHus] M0 AUCIUIIINHE
OcHoBHasi M IONOJIHUTE/ILHASA JIUTEPATypa
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I'ox u3-

Ne ABTOp, HAUMEHOBAHNE [Ipumeuanue
JaHWs

Ocnoenaa numepamypa

1 Maremarnueckue METObI U MOJEIH YIIPABIEHUS IIPO- 2018 | [lonHOTEKCTOBBIN
ektamH : yueOHoe rocodbue / U. B. bypkosa, . JI. I'enb- JIOCTYIl TIpH  BXOJIE
pyna, O. B. Jlorunosckuii, A. JI. IllectakoB. — Yens- o JIOTMHY U Ta-
ounck : FOYpI'Y, 2018. — 193 ¢. — ISBN 978-5-696- poiro*
04953-3. — Tekcr : anekTpoHHbIH // JIaHb : d1ek-
TpOHHO-0MOMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/146046 (nata obparmeHus:
05.10.2021). — Pesxum poctyna: aJist aBTOPHU3. MOJI30-
BaTelen.
ITerpos, A. M. IMuTainoHHOE MOJICIMPOBAHUE TEXHO- 2025 | IloMHOTEKCTOBEINI
JIOTUYECKUX CUCTEM U KOMIUIEKCOB : yueOHOe nocodue JIOCTyIl TpPU BXOJIe
i By3oB / A. M. Ilerpos, U. C. benses, O. H. [lem- [0 JIOTMHY U TIIa-
yeHko. — Cankrt-IlerepOypr : Jlanp, 2025. — 112 c. — poio*
ISBN 978-5-507-52172-2. — TekcT : 31eKTpOHHbIH //
Jlanb : anexTpoHHO-0nOMMOTEUHAast cuctema. — URL:
https://e.lanbook.com/book/483002 (

2 | byneiruna, O. B. UMuTanimonHoe MojieiipoBaHue B 2019 | Pexum nocrymna: no
SKOHOMHMKE U yrnpaBiieHuH : yueOHuk / O.B. bynbiruna, MOJITUCKE
A.A. Emenssinos, H.3. EMenssinoBa ; mox pen. n-pa
9KOH. HayK, ipod. A.A. EmenbanoBa. - Mockaa :
HNH®PA-M, 2019. - 592 c. - (Breicmiee oopa3oBanue: ba-
KajnaBpuar). - www.dx.doi.org/textbook
5b5ab5571bd995.05564317. - ISBN 978-5-16-014523-
5. - Texer : anexkrponHsit. - URL:
https://znanium.com/catalog/product/988974

3 Jo6poxoros, FO. H. OcHoBBI TeOpUU MaccoBOro oociy- 2018 | ITonHOTEKCTOBBIN
JKUBaHUS : yueOHO-MeToaudeckoe nocooue / FO. H. JIOCTYIl TIpH BXOJE
Jo6poxoroB ; coctaButens FO. H. JlobpoxoToB. — Ye- o JIOTMHY U Ta-
6oxkcapsl : UI'CXA, 2018. — 82 ¢. — TekcrT : 31eKTpoH- poiro*
HblH // JIaHb : 21eKTpOHHO-ONOIMOTEeYHAs cucTeMa. —
URL: https://e.lanbook.com/book/139062

4 | I'nmywanp, B. M. OcHOBBI cICTEMHOTO aHalu3a : yueo- 2022 | [lonHOTEKCTOBBIN
Hoe nocoOue : B 2 yactax : [16+] / B. M. I'nymans ; JOCTYIl IIpU BXOZE
FOxHbIit penepanbHblil yHUBEpCUTET, H)KEHEpHO-TEX- [0 JIOTMHY U Iia-
HoJIOrM4eckas akaaeMmus. — Pocros-na-/lony ; Taran- poiro*
por: FOxHbii henepanbubiii yHHBepcuTeT, 2022. —
Yacts 1. - 91 c.
Jlonoanumensnan numepamypa

5 Cwmarun, b. M. OcHoBbI Teopun MaccoBoro oociyxusa- | 2007 | [TomHOTEKCTOBBIM
HUA : yueOHO-MeToaudeckoe nmocooue / b. M. Cmarun. — JIOCTYTI TIPX BXOJIE
Boponex : Mwuuypunckuii I'AY, 2007. — 32 c.— I10 JIOTUHY U Ia-
Tekcr : anexkTpoHHBIN // JIaHb : 3JEKTPOHHO-OMOINOTEY- poio*
Has cuctema. — URL: https://e.lanbook.com/book/47271

6 I'opnee, A. C. MognenupoBanue B arpouskeHepuu : | 2021 | Ilo1HOTEKCTOBBIN

yueOHuk / A. C. l'opneeB. — 2-e u3a., UCHp. U JOM. —
Cankr-IlerepOypr : Jlans, 2021. — 384 ¢c. — ISBN 978-

JOCTYI IIPU BXOJAE
110 JIOTUHY U Tia-
pomo*



http://www.dx.doi.org/textbook_

I'ox u3-

Ne ABTOp, HAUMEHOBAHNE
JaHWs

[Ipumeuanue

5-8114-1572-4. — Texkcr : anekTpoHHBIH // JlaHb : 21ek-
TPOHHO-OMOIMOTEUHAs CUCTEMA. — URL:
https://e.lanbook.com/book/168643

*- mpekae 4YeM MPOITH MO CChUIKE, HEOOX0IMMO BOMTH B CHCTEMY

OYHKIIMOHUPOBAHUE 3JIEKTPOHHOW MH(POPMAIMOHHO-00Pa30BaTEILHON Cpebl 0OecTeyn-
BAETCsl COOTBETCTBYIOIIMMU CPEACTBAMH UHPOPMAIIIOHHO-KOMMYHHUKALMOHHBIX TEXHOJIOTHH.

DJIeKTPOHHBbIE OUOJINOTEYHbIE CUCTEMbI
— DJIGKTPOHHO-O0MONMMOTeUHast cucreMa «Jlanby, koymekuuu usaarensctea "Jlanp" Jlor.
No(025/24/-EI1-44-03 ot 25.03.24; cpoxk nerictBus ¢ 09.04.2024 1o 9.04.2025; KOMIEKIIUN JPYTHX
uznatenbetB Jlor. No024/24/-E11-44-03 ot 25.03.24; cpoxk aeiictust ¢ 09.04.2024 no 09.04.2025;
kosutekus "®ITY. 10-11 kn. U3a-Bo "IIpocsemenue” Jlor. Ne 035/24-EI1-44-03 ot 29.05.2024;
cpok nerictBus ¢ 01.09.2024 no 01.09.2025; cereBas anekrponHas oudmuoreka Jlor. Ne0136/20-
223-06 ot 24.03.20;
— JJICKTPOHHO-OMOIMOTeUHasT cHCTeMa «YHHBEpPCHTETCKash OuOimoreka oOHnaiiH». JloroBop
Ne(038/24-EI1-44-03 ot 19.06.2024
- yauBepcanpHas 6a3za qanneix East View (OOO «MBUCy), Joroop Ne 407-11/002/25-EI1-44-0
ot 13.01.25;
Cpok JieHcTBHSI IOTOBOPOB MPOUICBACTCS €KETOTHO.

CnpaBouHble M1 MH(POPMALMOHHBIE CHCTEMBbI
— cnpaBouHas npaBoBas cuctema «KoncynsrantlLirocy» (http://www.consultant.ru/). loroBop co-
npoBoXkeHus: dKk3eMIusipoB cucteMbl KoncynbranTllmroc Ne025/3K ot 25.02.2025. Cpok ¢
25.02.2025 r mo 24.02.2026 r.;
— crpaBouHO-TIpaBoBasi cucteMa «Cucrema 'APAHT». CB0oOOIHBIN nOCTYN (PEeXUM TOCTYIIA:
http://www.garant.ru/company/about/press/news/1332787/);
— MporpaMMHasi CUCTeMa JIiJIsi OOHApYKEHUsI TEKCTOBBIX 3aMMCTBOBAHUH B yUEOHBIX M HAYYHBIX
paborax «Anturutaruatr. BY3» (URL: https://www.antiplagiat.ru/). loroBop Ne6414/0107/23-
EI1-223-03 ot 27.02.2023 roxa.
— Nudopmarmonnas cuctema 1C: UTC (http://its.1c.ru/). Pexxum noctyna: cBoOOAHBIH
CpoK JeiicTBUS JOTOBOPOB MPOIIEBACTCS €KETOTHO.

Ipodeccuonanbubie 6a3bl JAHHBIX
— @enepanbHas  ciayxk0a rocygapcTBeHHOM — cratucTukd. OduuumanpHas — CTaTUCTHKA
(http://www.gks.ru/). Pexxum moctymna: cBOOOTHBII.
— DNeKTPOHHBIN (POH]T IPABOBBIX U HOPMATUBHO-TEXHUYECKHX JOKYMEHTOB // AKIIMOHEpHOE 00-
miectBo «Muabopmanmonnas kommanus «Koaeke» (https://docs.cntd.ru/). Pexxum goctyma: cBo-
OOIHBII.
— Dxonomuueckuit mopran (https://institutiones.com/). Pexxum noctyma: cBOOOTHBIN.
— Nndopmarmonnas cuctema PBK (https://ekb.rbe.ru/). Pexxum nocrymna: cBoOOOIHBIN.
— Odwunmanpaplii UHTEpHET-TIOpTAN npaBoBor mHpopmaruu (http://pravo.gov.ru/). Pexxum no-
CTyIa: CBOOOIHBIN
— ba3za monHOTeKkcTOBBIX M OHOIMOrpadUUEcKUX ONUCAHUN KHUT M MEPUOJUYECKUX H3AaHUN
(http://www.ivis.ru/products/udbs.htm). Pexxum moctymna: cBOOOIHBIIM
— I'maBOyxCrtynentsr: O6pa3oBanue u kapbepa (http://student.1gl.ru/). Pexxum gocrymna: cBo6o-
HBIM.

HopmaTuBHO-ipaBOBbIE AKTHI

1. T'paxnanckuii kogekc Poccuiickoit @enepanunu ot 30 HOs1Ops 1994 roga N 51-03
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http://www.garant.ru/company/about/press/news/1332787/

2. IIpodeccuonanpuseii crangapt 06.015 - " Cnenuanmct mo nHGOPMAIIMOHHBIM CHCTEMaM'",
YTBEPKICHHBIN IIPUKa30M MUHHUCTEPCTBA TPY1a U COLMaIbHOM 3amuThl Poccuiickon @enepanuu
ot 17 cents6ps 2014 r. N 645H.

7. @OH OLIEHOYHBIX CPEICTB ISl MPOBEACHUA NMPOMEKYTOUYHOM aTTecTalun 00y4ya-
IOIIUXCA 10 JUCIUILINHE

7.1. Ilepeuensv komnemenyuil ¢ ykazanuem Imanos ux oopmuposanus 6 npo-
yecce 0ceoeHusn 00pa308amenbHOIl NPOZPAMMbL

PopmupyeMbie KOMIETEHIIUN Bujg u dopma KoHTpOIIS

IIK-8 - cnoco6HocTh mnpuHUMATh 3¢ dexTuBHbIe | [IpOMEXKYTOUHBIIH KOHTPOJb: KOH-
yIOpaBleHYECKHE pelleHuss 1o ynpasieHuto WT- | TpoiapHbIE BONPOCH! K 3a4e€Ty C OLIEH-
npoektamu, ctpateruei U'T B ycinoBusix HeonpeaeneH- | Ko

HOCTHU U pUCKa Texkyumuii KOHTPOJIb:

nabopaTopHbIe 3aJaHMusl, 3a/1aHUs B Te-
CTOBO# (popme, moaAroToBKA pedepaTa

7.2. Onucanue noxazameneil u Kpumepuee oueHusanusl Komnemeuum? HaA pa3indHblx Ima-
nax ux dmpﬁmposauu}l, OnucaHue wKal oueHusanus

Kpurepun oneHMBaHUsI YCTHOIO OTBETA HA KOHTPOJIbHbIC BOIIPOCHI K 324eTy C OLleH-
KO# (IMPOMe:KYTOUYHBII KOHTPOJIb popmupoBanus komnerenunii [1K-8):

OMIUYHO - J1aH TIOJIHBIM, Pa3BEPHYTHI OTBET HA MTOCTABIIEHHBIN BOIIPOC, II0Ka3aHa COBO-
KyIHOCTh OCO3HAaHHBIX 3HAHUW 00 0OBEKTEe, JOKA3aTeNIbHO PACKPBITHI OCHOBHBIE MOJOKEHUS
TEMBI; B OTBETE IPOCIICKUBAETCS YETKask CTPYKTYpa, JOTHYecKas I0CIEA0BATENbHOCTD, OTpaXa-
OIS CYLTHOCTh PACKPBIBAEMBIX OHATUMN, TEOPHil, sBIeHN. 3HaHUE 00 00BEKTE AEMOHCTPUPY-
eTcs Ha (poHe MOHUMAHHUS €ro B CUCTEME JaHHON HayKHM M MEXIUCLHUIUTMHAPHBIX cBsi3eil. OTBeT
U3JIOKEH JINTEPATYPHBIM SI3bIKOM B TEPMHHAX HAayKH, IIOKa3aHa CIIOCOOHOCTH OBICTPO pearupo-
BaThb HAa YTOYHAIOLINE BOIIPOCHI;

Xopouio - TaH NOJIHBIN, pa3BEPHYTHIN OTBET HA MOCTABIEHHBIN BOIIPOC, IOKAa3aHO YMEHUE
BBIJIETIUTH CYIIECTBEHHBIE U HECYLIIECTBEHHbIE TPU3HAKH, IPUYMHHO-CIICICTBEHHBbIE CBA3U. OTBET
YETKO CTPYKTYpPUPOBAH, JOTUYEH, U3JI0KEH B TEPMHUHAX HayKu. OHAKO TOMYILIEHbI HE3HAUNTEb-
Hbl€ OIIMOKU MM HEJO0YEThl, UCIIPABIEHHbIE MarCTPAHTOM C TMOMOIIbIO «HABOISIIUX)» BOIPO-
COB;

Y0081emeopumenbHo - JaH HETOIHbIA OTBET, JIOTUKA U MOCIEI0BATEIbHOCTD U3JI0KEHHS
UMEIOT CYyIIECTBEHHbIe HapylieHus. [lomymieHsl rpyOble OmMOKY MpU ONpPENEIeHUH CYIIHOCTH
pPacKpbIBa€MBbIX IIOHATHM, TEOPUH, ABICHUN, BCIEACTBUE HEIIOHUMAHNUS MaruCTpaHTOM UX CyIe-
CTBEHHBIX M HECYLIECTBEHHBIX NMPHU3HAKOB M CBA3E€H. B O0TBETE OTCYTCTBYIOT BBIBOJBI. Y MEHUE
PacCKpBITh KOHKPETHBIE MPOsBICHUsT 0000IIEHHBIX 3HAaHUN He ToKa3aHo. PeueBoe odopmienue
TpeOyeT MonpaBoK, KOPPEKILINH;

Hey0061emeopumeabHO - MaruCTPaHT AEMOHCTPHPYET HE3HAHHE TEOPETUYECKUX OCHOB
IIpeMETa, HE YMEET JAeNIaTh apryMEHTUPOBAHHBIE BBIBOJbI U IIPUBOJINUTH IPUMEPSHI, TOKA3BIBAET
ciaboe BiaJleHue MOHOJIOTHUECKON peublo, HE BIIaJIeeT TEPMUHOJIOTHEH, NPOSIBISET OTCYTCTBUE
JIOTUYHOCTH U MOCJIEJOBATEIbHOCTH U3JI0KEHHUSI, I€TIAeT OIIMOKHU, KOTOPBhIE HE MOKET UCIIPaBUTh,
JlaXKe IPU KOPPEKLIUU IIPENOAABATENIEM, OTKAa3bIBACTCS OTBEYATh HA 3aHATUU.

Kpurepun oneHnBaHusi BHINOJTHEHUs 3aJaHUH B TecTOBON ¢opme (TeKymuid KOH-
TpoJb (popmupoBanus komnerenuuii I1K-8):

I[To uToram BBINTOJHEHHSI TECTOBBIX 3a/IaHUH OLIEHKA MPOU3BOIUTCS MO YETHIPEXOAJUIbHOM
mkane. [Ipu npaBuibHBIX OTBETAxX Ha:

86-100% 3amaHuil — OLICHKA «OMAUUHOY,

71-85% 3agaHuii — OLIEHKA «XOPOULOY,;

51-70% 3aganuii — OLIEHKA «)0081emME8OPUMENLHOY;
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MeHee 51% - olleHKa «Hey0081emeopumenbHo.

Kpurepun ouennBanus jadopaTopHblie 3a1aHNl (TEKYHIUIl KOHTPOJIb GOPMHUPOBAHUSA
kommnetenuuii ITK-8):

OMIUYHO: BHITIOJIHEHBI BCE 3a/1aHUs, MarUCTPAHT YETKO U 0e3 OIMOO0K OTBETHII Ha BCE KOH-
TPOJIbHBIEC BOIIPOCHI.

XOopouwio: BBITIOJHEHBI BCE 33/I1aHUs, MarCTPaHT 0e3 ¢ HeOOIbIIUMHU OIIMOKaMU OTBETUII Ha
BCE KOHTPOJIbHBIE BOIIPOCHI.

y0osiemeopumenvHo: BBITIOTHEHBI BCE 3a/laHUs C 3aMEUaHUSIMHU, MaruCTPaHT OTBETHJ Ha
BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEUAHUSMH.

Hey0081emeopumebHo: MarUCTPAHT HE BHIMOIHWII WU BBIMOJIHIII HEMIPABUIBHO 3aaHus,
OTBETHJI Ha KOHTPOJBHBIC BOTIPOCHI C OIMIMOKAMH UITU HE OTBETHII HA KOHKPETHBIE BOITPOCHL.

Kpurtepun ounennBanus pedepara (TeKymui KOHTPOJIb ()OPMUPOBAHUS KOMIIETEH-
uuii IIK-8):

omauyHo: paboTa BHIIIOTHEHA B COOTBETCTBUH C TPEOOBaHUSIMHU, BHIOpAaHHAS TEMa PaCKphITa
MOJIHOCTHIO, MAaTEpUaJl aKTyaJIeH U IOCTAaTOUYEH, MAarUCTPAHT YETKO U 0e3 OIMOOK OTBETHII Ha BCE
KOHTPOJIbHBIE BOIIPOCHI.

Xopowio: paboTa BBINOJIHEHA B COOTBETCTBUU C TPEOOBAaHUSMU, BBIOpaHHAs TEMa PACKphITa,
MaTepuai akTyaJeH, MaruCTpaHT OTBETUJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSIMHU.

yoosiemeopumenvHo: paboTa BHIIIOJHEHA B COOTBETCTBUHM C TpeOOBaHUAMU, BbIOpaHHAas
TE€Ma YaCTUYHO PACKphITa, M0 aKTyaJbHOCTHU JOKJIAJa €CTh 3aMEYaHus, MarucCTpaHT OTBETHJI Ha
BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEUAHUSAMH.

Hey0081emeopumenbHo: MaruCTpaHT HE TOArOTOBMII padOTy WMIIM MOATOTOBHI paboTy, He
OTBEUAIOLIYI0 TPEOOBAHUSM, OTBETHII HAa KOHTPOJIbHBIE BOIIPOCHI C OIIUOKAMH UM HE OTBETHII Ha
KOHKPETHbBIE BOIIPOCHI.

Kpurepun oneHMBaHNs KOHTPOJIbHOI padoThl 1JIs 3204HOI (pOPMBI 00yUeHHs (TeKy-
M KOHTPOoab hopmupoBanns komnerenuuii I1K-8):

OmMIUYHO: B KOHTPOJBHOM pabOTe BBHINOJIHEHB! BCE 3a/1aHUs B COOTBETCTBUH C TpeOyeMoil
CTPYKTYpOH U TpeOOBaHHUSIMHU, BCE 3aJaHUS PEIIEHBl BEPHO U MOJHOCTHIO, €€ MaTepHall HayyHO
000CHOBaH M JIOCTATOYEH, MPHU 3alIUT€ MArUCTPAHT YETKO U 0e3 omMOOK OTBETHUJ Ha BCE KOH-
TPOJIbHBIE BOIIPOCHI;

Xopouio: B KOHTPOJIbHOW pabOTe BBHINOJHEHBI BCE 3aJjaHMsl B COOTBETCTBUU C TpedyeMoil
CTPYKTYpO# 1 TpeOOBaHUAMH, MaTepHall aKTyaJleH, IPU 3aIIUTE MAarUCTPAaHT OTBETUII Ha BCE KOH-
TPOJIbHBIE BOIPOCHI C 3aMEYAHUSMHU.

YoognemseopumenbHo: B KOHTPOJIbHON paboTe BHIIIOIHEHBI HE BCE 3a/1aHUSI B COOTBETCTBUU
¢ TpeObyeMoil CTPYKTYpOoil U TpeOOBaHUAMH, MO aKTYaJlbHOCTH JOKJa/la €CTh 3aMEYaHHs, Maru-
CTPaHT OTBETUJI HE HAa BCE KOHTPOJIBHBIE BOIIPOCHI C 3aMEYaHUSIMHU.

Hey0081emeopumebHo: MaruCTPaHT HE BBIMOJHUI HU OJHOTO 33/1aHUS WJIH MOJATOTOBHII
paboTy, HE OTBEUAIOIIYI0 TPEOOBAHHSIM, OTBETHJI HA KOHTPOJIbHBIE BOIIPOCHI C OIIMOKAMU HITU HE
OTBETUJI HAa KOHKPETHBIE BOIPOCHI.

7.3. Tunoevle KonmpobHble 30a0AHUA UTU UHDBLIE MAMEPUATbl, HEOOX00UMble 011 OUEHKU 3HA-
HUil, yMeHUll, HABbIK08 U (Ul) ONLIMA 0esAMENbHOCHU, XAPAKMEPUSYIOUUX IMansl ghopmu-
POBAHUA KOMREMEeHYUTL 8 NPOUecce 0C60EHUS 00PA308AMETbHO NPOZPAMMbL

KoHTpoJsbHBIE BONPOCHI K 324€Ty € OLEHKOH (IIPOMEeKYTOYHBIH KOHTPOJIb)

1. Ilonsatne moxaenu, Tunbl Mojene. UMUTalMOHHOE MOJIETUPOBAHUE.

2. Dramnbl UMUTAMOHHOTO MOJEIUPOBAHMUSL.

3. IonsTHs cmydaltHOTO COOBITHS, BEPOSITHOCTH, 3aKOHA paclpeie/ieH s, TNIOTHOCTH
pacnpeneneHus. OCHOBHBIE 3aKOHBI PACHPEIEICHUS CIIy4YalHbIX BEJINYUH.
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4. YucnoBble XapaKTEPUCTUKU CIy4YalHbIX BEJIMUYMH. OCHOBHBIE 3aKOHBI PACTIPEACICHUS
CIIy4alHbIX BEJIMYHUH.

5. TloToku cOOBITHI, CBOHCTBA ITOTOKOB, IPOCTEHIITHI TIOTOK.

6. IlpenenbHble TEOPEMBI TEOPUU BEPOATHOCTEH.

7. OCHOBHBIE ITOHATUSA MATEMATUYECKON CTATUCTUKU. CTaTUCTUYECKHE OLIEHKH ITapaMeT-
POB pacnpeesIeHusl.

8. Meton Monte-Kapio.

9. JlaT4uKH CITydaifHBIX YKMCeN U TPeOOBAaHUS K HUM.

10.JlaTunku cirydailHbIX YACET U UX MOJEIIH.

11.'eneparus cy4aiHbIX COOBITHA.

12.I'enepanusi AUCKPETHBIX CIIyYalHbIX BEJINYUH.

13.T'enepariusi HEMPEPHIBHBIX CIyYANHBIX BEJTUUHH.

14.MoaenpoBaHue CIIy4alHbIX IPOLECCOB.

15.MonaenupoBaHue TOTOKOB COOBITHIA.

16.YnpaBiieHue MOJEIbHBIM BpeMeHeM. Bubl ipecTaBieHusl BpEMEHU B MOJEIIH.

17.YnpaBiieHne MOJeIbHBIM BpeMeHeM. VI3MeHeHne BpeMEeHH C MOCTOSTHHBIM I11aroM.

18.YmpaBieHrue MoJIeIbHBIM BpeMeHeM. M3MeHeHne BpeMeH! 10 0COOBIM COCTOSIHUSIM.

19.11apasnienbHbIe IPOLIECCHI, UX BUABL.

3aganus B TecToBOM (popme (TeKylIHiT KOHTPOJIb)

1. UMuTanmoHHoe Moe/IMpOBaHue - 3TO:

a) OCHOBa MHOTOBAPUAHTHOT'O ITPOrHO3UPOBAHMSI U aHAJIM3a CUCTEM BBICOKOM CTeneHn
CJIOKHOCTH

0) MaTeMaTH4YECKOE ONMCaHUEe AMHAMUYECKUX MTPOLIECCOB, BOCIPOU3BOIAIINX (DYHKIHO-
HUPOBAHHUE U3y4aeMOll CUCTEMBbI

B) 3 eKTUBHBIN anmapar UCCIeI0BAaHUS CTOXAaCTUYECKUX CHUCTEM

2. UMuTAIMOHHASA MOJEJIb — ITO:

a) noBeaenue Ha [1K pa3nuuHbIX cepuii IKCIEPUMEHTOB C MOJIETISIMHU, KOTOPbIE TPe/I-
CTABJICHBI B KAYECTBEC HCKOTOpOFO KOMIIJICKTA KOMHI)I-OTCPHBIX nporpaMM

0) abcTpakTHas AMHAMHUYECKasi MOJIeNb, peain3oBanHas Ha OBM u Bocpoun3Bosiiias B
paMKax yCTaHOBJ'IeHHI)IX Ol"paHI/I‘-ICHI/Iﬁ IIOBCACHHC OpI/IFI/IHaJ'Ia B XpOHOJ'IOFI/ILIeCKOM HOprI[Ke

3. UmuTanus — 310X

a) noseaeHue Ha 1K pa3nuuHbIX cepuil IKCIEPUMEHTOB C MOJIEISIMU, KOTOPbIE MPE/-
CTaBJICHBI B KAYECTBE HEKOTOPOT0 KOMIIJIEKTA KOMIIBIOTEPHBIX IIPOrpaMM

0) abcTpakTHas TUHAMHUYECKasi MOk, pealin3oBaHHas Ha OBM u Bocipon3Boasias B
paMKax yCTaHOBJIEHHBIX OIPaHUYEHHUN [TOBEICHNE OPUTHHAJIA B XPOHOJIOTHYECKOM TOPSIIKE

4. Jloruko-MaTeMaTHnyeckasi MoaeJIb CHCTEMBI — 3TO:
a) MPOTrPaMMHO peaT30BaHHBIN AITOPUTM (PYHKIIHOHUPOBAHUS CUCTEMBI
0) amekBaTHOE OTOOpaKEHHE UCCIIeTyeMOTO 00BeKTa

5. K nejasim ”MMUTALIMOHHOTO MO/ICTUPOBAHUS OTHOCSITCH:

a) MPOBEJIEHNE CTATUCTUYECKOTO aHAIM3a U UHTEPIPETAIUs pe3yIbTaToB

0) onucaHue MOBEICHUS CHCTEMBI

B) HCMOJIb30BaHUE TEOPHI JUIs MTpeicKa3aHus OyAyIIero MOBEICHHs CUCTEMBI
I') HIOCTPOEHUE TUIIOTE3 U TeOPUH JUIsl 00BsCHEHUs HAOII01aeMOT0 TIOBEACHHUS

6. 3 xakux 3TANOB COCTOUT METO/0JIOTUSI MPOBeAeHUs HMHUTALMOHHOI0 MO/IeTUPO-
BaHusA?
a) [TocTpoeHre IMUTAITMOHHOW MOJIEITH
13



0) McnipiTanue 1 MOATBEPKICHNUE MOJICIN

B) ®opMUpOBaHUE LIeTEN OCTPOEHUS MOJIENH

r) Onpeznenenue 3a1aun

n) [InanupoBanue u NpoBepka IKCIIEPUMEHTOB

e) [IpoBeeHne UMUTALIMOHHBIX UCTIBITAHUN U (pOpMUpPOBaHME 3anucel
) OLIEHKa U UCIIOJIb30BAaHUE PE3YJIHTATOB

7. Ha kakoil cTajum uccjeayeTcs U Kiaccuguuupyercs 3ajia4a peajbHOro Mmupa?
a) [loctpoeHre UMUTAITMOHHOW MOJIEIH

0) WcnpiTanue v NoaTBEpKIEHUE MOJICIIN

B) ®opMUpoBaHUE LieJel TOCTPOSHUS MOJIENH

r) Onpeznenenue 3a1aun

n) [InanupoBanue u NpoBepka IKCIIEPUMEHTOB

e) [IpoBeneHne UMUTAIIMOHHBIX UCTIBITAHUN U (pOpMUpPOBaHME 3aucel

) OLleHKa U UCII0JIb30BaHUE PE3YJIbTATOB

8. Ha xakoii craanu npeaycMaTpuBaeTcs onpeiejieHue TANMYHbBIX, HAWIYYIIUX U
HAUXYALIMX CleHapHueB?

a) [locTpoeHre UMUTAITMOHHOW MOJIEIIH

6) HcnpiTanue u NoaATBEpKIEHUE MOJICNIN

B) ®opMupoBaHue Lieell TOCTPOSHUS MOJIENH

r) Onpeznenenue 3a1a4un

n) [InanupoBanue 1 NpoBepKa IKCIIEPUMEHTOB

e) [IpoBeeHne UMUTAIIMOHHBIX UCIBITAHUN U (hopMUpOBaHME 3arucei

) OLleHKa U UCIIOJIb30BaHUE PE3YJIbTATOB

9. Ha xakoii cTaAnu ONpeAesiIoTCH IepeMEeHHbIe H UX CBSI3H, 2 TAK/Ke 0CYIIeCTBJIsA-
eTcsi cOOp HEOOXOAUMBIX JAHHBIX?

a) [TocTpoeHre UMUTALIMOHHOM MOJIeNH

0) UcnipiTanue 1 OATBEPKIECHUE MOJIETN

B) ®opMupoBaHue 11e51el TOCTPOESHUS MOJEITH

r) OnpeneneHue 3a1a4u

1) [TnanupoBaHue U MpoBepKa SKCIIEPUMEHTOB

e) [IpoBenieHne UMUTAIMOHHBIX UCTIBITAHUM U (hOpMUPOBAHUE 3anucen

k) OIleHKa 1 UCII0JIb30BaHKUE PE3YIbTaTOB

10. K THmaM MMHUTAIMOHHBIX MO/ eJIedH OTHOCATCH:
a) UMUTAIMs, 3aBUCHUMasi / He3aBUCUMas OT BPEMEHU
0) mpeIMeTHbIe UMUTAIIIOHHBIE MOIETTN

B) BEPOSITHOCTHbIE UMUTALIMOHHBIE MOJIETTN

11. UMuTaumoHHOe MOJeJIUPOBAHME Peain3yeT HTePALMOHHbIN XapaKkTep pa3pa-
00TKM MO/eJIM CUCTEMBbI, ITO 3HAYHUT, YTO:

a) METO/] TTO3BOJISIET AHATM3UPOBATh CJIIOKHBIC TMHAMUYECKHE CHCTEMBI

0) MoJ1eJIh MTO3BOJISIET MOCTETICHHO YBEITUYUBATH IMOJHOTY OIICHKU MPUHUMAEMBIX pellle-
HUH MO0 Mepe BBISBICHHS HOBBIX TPOOJIEM U MOTYUYEHHs] HOBOM MHPOpMAIUH

B) DKCIIEPT MOKET C MOMOIIBIO SKCIIEPUMEHTA Ha MOJIETH BhIpa0aThIBaTh CTPATETHUIO pa3-
BUTUA

12. Kakue cxembl pa3pa0oTKH 1ejiec000pa3HO UCN0JIb30BaTh VIS peaju3alui HMHU-
TAUMHU B KOMIILIOTEPHOM cCHCTeMe MOAAEP KK peleHui?
a) UHTEpIpeTalus OTYETHOCTH
0) popMupoBaHUE aHATUTHYECKOW OTYCTHOCTH
14



B) MHOTOBApUAHTHBIN CUTYaIIMOHHBINA aHATN3

F) MOCTPOCHUC KOMIIJICKTA JUHAMUYCCKUX MOI[CJIeﬁ AJIsI MHOTOBAPUAHTHBIX PACUCTOB
1) UHTErpanusi ICTOYHUKOB JTAHHBIX

€) CO3J]aHKe eMHOT0 NH()OPMAIIMOHHOTO XPAHUJIMIIA JAHHBIX

13. K npenMymecTBaM UMUTAIIMOHHOT0 MO/IeJIMPOBAHUSA OTHOCATCS

a) O3BOJISIET OCYIIECTBIIATH HAOIIOICHUE SBJICHHUN B PEANBbHBIX YCIOBUSIX

0) He TpeOyeT CYIIECTBEHHBIX 3aTPaT BPEMEHHBIX PECYypPCOB

B) IO3BOJIET OCYILIECTBIIATH HAOIIOJCHHE 32 XOJIOM IIpoIecca B TEUYCHHE OIPEICIIEHHOTO
nepuoJa

T') JaeT BO3MOXHOCTh 00JIe€ IMIPOCTOrO CIIOco0a pereHus

1) SIBJISICTCS JIyYIIMM CPEJICTBOM CO3JJaHHSI CPEJCTB 00yUEHHS B BUJIE TPCHAXKEPOB, CHMY-
JSITOPOB

14. K HerocTaTKAaM HMHTAIIMOHHOTO MO/IE€JIMPOBAHUS OTHOCATCS

a) HE OTpakaeT MOJHOTO MOJIOKECHHS BEIIei

0) He MpeCTaBIIAETCS BO3MOXKHBIM MOJTYYEHHE TOYHOTO pe3yibTara

B) JIpyrue CrocoObI penieHus] HanOoJiee MPOCTHI M MOHSTHBI

T') CJI0HOCTh UHTEPIIPETALUU MTOTyUYEHHBIX Pe3yJIbTaTOB

1) TpeOyeT CyIIECTBEHHBIX 3aTpaT BPEMEHHBIX PECYPCOB U MTPUBJICUEHUS BBICOKOKBAJIH-
(UIIUPOBAHHBIX CIICIIHAINCTOB

15. Kakue cyuiecTByIOT pacnpeaeeHusi BeposiTHOCTEH?
a) yCIIOBHBIE

0) HeTpephIBHbIC

B) CyOBEKTUBHBIE

I') JUCKPETHbIE

1) OOBEKTHBHBIC

3agaHusA 1J1s1 KOHTPOJIBHBIX Pa00T (TEKYIHi KOHTPOJIb, TOJIBKO 1JIsl 3209HOH (popMbI 00y-
YyeHus)

1. Ha onToByro 6a3y mpuOBIBAalOT aBTOMAIIWHBI C HEMPOIOBOJIHCTBEHHBIMU TOBAapaMH.
[Torox mpocTelnii ¥ TOCTyNaeT ¢ MHTEHCUBHOCTHIO 8 aBTOMalIMH B yac. Ha Teppuropun 6a3bl
MOTYT OJIHOBPEMEHHO HaX0IUThcs He Oosiee 5 apromamiuH. Ha 6a3e umerotcst 2 Opuraasl rpy3uu-
KOB, KOTOpBIE pa3rpy’karoT aBToMalInHbl. CpenHee BpeMs pasrpy3Kd OJHOM MallMHbBI KaKION
Opuranoit coctasisier 1 yac.

2.  MuHHMapKeT ¢ OJJHUM KOHTPOJUIEPOM-KAaCCUPOM OOCIY>KHBAeT MOKYTaTesei, BXo -
IOIMI NOTOK KOTOpBIX NomuuHseTcs 3akoHy Ilyaccona ¢ mapamerpom 20 mokymareneld B yac.
Bpewmst o0ciyxuBaHUS MOTUMHAETCS TOKAa3aTeIbHOMY 3aKOHY € IapaMeTpoM 25 mokymnateneil B
yac. OnpenenuThb: BEpOITHOCTb IPOCTOSI KOHTPOJIEpa-Kaccupa, CpeIHIO JUIMHY O4epean, Cpe-
Hee YHCII0 MOKyIaTeNel B MUHUMAapKeTe U 1aTh OLEHKY €ro paboThl.

3. B ToproBom naBuiboHe mokymnaresneii oocimyxubaer 1 nmpoaasen. [Inomaas maBuiboHa
paBHa 24 M?, u3 KOTopbIX 10 M?> NPUXOJUTCS HA TOProBbIil 321, BMECTHMOCTh KOTOPOTO OTpaHH-
yeHa. Ecnu ouepenpb paBHa 10 yenoBekam, To 11-b1it yxe He BXoauT. Ciie10BaTENbHO, CHUXKAETCS
TOBapOOOOPOT U yXYIIIAIOTCS IPYTHe SKOHOMUYECKHE ITOKa3aTeNu JesITeIbHOCTH. JlaiiTe oneHKy
CMO u onpenenuTe peKOMEHIAIUN 110 CO3/IaHUI0 ONMTUMAIBHOTO PeXHMa pabOThI, €CITM UHTEH-
CHUBHOCTh IIPUXO0JIa IOKyMartenen cocrapisieT 120 yenoBek B yac, a cpeHee BpeMs 00CITyKUBaHUS
OJHOTO MOKYMaTeNis 3 MUH.

4. VYHuBepcaM IOJy4yaeT paHHHE OBOIIM U 3€J€Hb U3 TEIUIML MPUTOPOJHOro coBXo3a. B
CpeaHeM NpHObIBAaeT ¢ ToBapoM 3 aBToMalnHbl «I a3enb» B 1eHb. [logcobHble momeneHus u 000-
pyZOBaHUE MO3BOJIsIET 00pabaThIBaTh U XPAHUTH TOBAp 00BEMOM He Oojiee 2 aBTOMAIIUH OJIHO-
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BpeMeHHO. B yHuBepcame pabotaroT 5 rpynn (acoBIIMKOB, KaXAas U3 KOTOPBIX MOXKET 00pado-
TaTh TOBAp C OJHON aBTOMAIIMHBI B cpegHeM B TeueHuH 0,5 aHsa. OnpenenuTs BEPOSITHOCTb 00-
CILy’KMBaHHS NPUXOAIIECH MAIIUHBIL.

5. B marasuH nocrynaer yacCOHOBCKMM ITOTOK IOKYIaTeNnel ¢ UHTeHCUBHOCTHIO 200 ye-
JIOBEK B yac. B marasumHe 3 kaccupa ¢ HHTEHCHBHOCTBIO oOciyxuBanus 90 yen/gac. B mepuon
crajia MOKyHaTeIy MOCTyNalT ¢ MHTeHCUBHOCTHIO 100 yen/dac, B mepro/] MHUKa MOKYIaTeNn Mo-
CTyNaroT ¢ UHTEHCUBHOCTHIO 400 uen/vyac. HailTu cpeHIo0 IIIMHY OYepean, BEPOATHOCTh 00pa-
30BaHUS OYEPEIH, ONITHUMAIBHOE KOJIMUECTBO KACCUPOB.

6. B marazune caMo006cayKUBaHMs IUIAHUPYETCS Pa3MECTUTh PACUETHBIN y3€J ¢ KaccaMu
CKaHHMPOBAHMS AJIs IpUeMa JEHET 3a TOBapbl OT nokynaresei. [1o mporno3aMm HHTEHCUBHOCTD M0~
TOKa MOKYyIaTeel Oy1eT COCTaBIATh 8 uein/MuH. NHTEHCHBHOCTh OOCTY>KUBAaHUS COCTABIISIET 15
yen/mMuH. JlomycTumas JUinHa ovepenu He JOJDKHA MpeBbIaTh 7 yenoBek. ONnpenennTh, Kakoe
KOJI-BO KacCOBBIX allllapaToB HYHO YCTAaHOBUTh M PAacCUUTaTh OCHOBHBIE ITOKa3aTeIu pabOThI
CMO.

7. Muma u BukTop 3aHUMaIOTCs MOYMHKOW aBTOMOOMIIeH. Mullia BBIMOTHSIET Ky30BHOM
peMoHT, BUKTOp — KpacuT, npuueM NoJpsKaeTcst TOJAbKO Ha padoTy, Iie OIHOBPEMEHHO HEOOXO-
UM PEMOHT Ky30Ba U INOKpacka. KinueHTypa MacTepoB HENOCTOSIHHASI, B CPEJHEM IO OJHOMY
KJIMEHTY B JBe Henenu. CpeaHee BpeMs, HEOOXOIUMOE Ha PEMOHT Ky3oBa — 10 gHei, 1 mo-
Kpacku — 5 nHei. Ecau Muina 3aHsT Ky30BHBIMH pabOTaMH, TO KJIMEHT YXOAUT K KOHKYPEHTY.
Haiit BeposiTHOCTH 0OCTYKHBaHUS U BEPOSITHOCTH OTKA3a.

8. B marasus camoo06ciyKUBaHMsI IOCTYIAeT MyacCCOHOBCKUIM MOTOK MOKyHaTese ¢ uH-
teHcuBHOCTHIO 200 gern/gac. B wac muk 310 uncio cocrapiset 400 yen/gyac. OnuH Kaccup oociy-
xuBaeT 90 yen/dac. CKOJIbKO HY>KHO KACCUPOB OOBIYHO U YaChl MUK, YTOOBI BEPOSITHOCTH MOSBIIE-
HUs odepeau He npesbimana 0,6 u cpeAHIo0 IJIUHY OYEpEIH B Yac UK Mpu padoTe 3-X KacCUpOB.

9. B marasun camoo00cCiTy>)KUBaHHs TIOCTYIIAeT yaCCOHOBCKUI MOTOK MOKyHaTesae ¢ uH-
TeHCUBHOCTBIO 120 uen/yac. CpeHsist IPOAOIIKUTEIBHOCTh 00CITY>)KUBAHUS OJTHOTO TOKYIaTes
Ha pacyeTHOM y3Jie cocTaBisieT 1,5 MUH. YpoBeHb CyMMapHbIX IOTEPH CBSI3aH C MPOCTOEM Cpe-
HETro yyciia CBOOOIHBIX KOHTPOJIEPOB-KACCUPOB U CPEIHET0 YMCIIa TIOKynaTeiel B ouepeau B 3a-
BHCHUMOCTH OT YUCJIa KOHTPOJIEPOB-KACCUPOB.

10. Ha cranuuio TexoOcCiIy>KHBaHUS [0 PEMOHTY aBTOMOOMIJIEH B KOOIIEPAaTUBHOM rapaxe
NOCTyNaeT MPOCTEHIINN MOTOK 3as8BOK C MHTEHCUBHOCTHIO 1 aBTOMOOWIb B 2 yaca. Bo aBope B
ouepean MOXeT HaxXxoIuThbcs He Oosee 3-X aBTromoOwmiiel. CpenHee BpeMsl peMOHTa — 2 yaca.
Hatite onierky CMO u pa3zpaboTaiiTe peKOMEHIAlUU 10 YIyYIIEHUI0 00CTYKUBAHHUS.

11. B mara3zune camooOcCiTy>kUBaHUSI 6 KOHTPOJUIEPOB-KaCCUPOB. BXosAmumii moTok MoKy-
natesieil moauuHseTcs 3akoHy IlyaccoHa ¢ mHTeHCMBHOCTBIO 120 yen/yac. OUH KCCHP MOKET
o0ciyxuth 40 ven/yac. OnpenenuTs BEpOSITHOCTh MPOCTOS Kaccupa, CpeAHee YUCIO MOoKynaTe-
Jeil B ouepenu, cpeHee BpeMs 0XKHJIaHUs, CPEeIHEE YHUCIIO 3aHATBHIX KaCCUPOB, CPEIHEE YHCIO
KacCHpOB, CBOOOJIHBIX OT o0cyxuBaHus. Jlaiite onenky padotst CMO.

12. Kommepueckasi pupMa OCYyIIECTBISET OTIYCK BUHHO-BOJOYHOW MPOAYKLUHU KIMEH-
tam. [lorpysky ocymecTBisoT 3 OpHuraabl rpy34dKoB, COCTOSIIUX U3 4-X yenoBek. Jlebapkaaep u
CKJIa/1 BMEIIAIOT OJIHOBPEMEHHO TOJIbKO 6 MaminH. Eciu : MaliMH CTOUT B OYepeu U MpUe3KaeT
7-ast, TO OHa OJy4aeT 0TKa3. IHTeHCHBHOCTh MOCTYIUIEHHUS MalllMH — 3 MaluHbl/4ac. IHTEHCHB-
HOCTb morpy3ku — 1,5 mammnusl/gac. Crnenarb oueHky padbotsl CMO U npeanoxuTh BapuaHThI
pEOpraHu3altH.

13. K xoHTpoOJIIEepy MOCTyNaeT MOTOK U3JAENIHI Ha MPOBEpKY. Eciau KOHTpoJiep 3aHAT mpo-
BEPKON M37IeNusi, TO BHOBb IOCTYIMBIIEE M3/eNUe MPOXOaUT 0e3 KoHTpois. [loTok m3nenuit —
npocTeimumii ¢ mapameTpom A=1 mt/gac, a BpeMsi MPOBEPKH PACIIPEIEICHO M0 NMOKa3aTeIbHOMY
3akoHy ¢ mapameTpoM p=1/2 4!, KakoBa BEpOATHOCTH TOTO, YTO J€Tajb MPOUIET KOHTPOIL?
OnpenenuTb COOTHOIIEHNE TPOBEPEHHBIX U HEMPOBEPEHHBIX JeTalei.

14. Onpenenuths ontuManbHoe ynciao koHTposnepoB OTK, mposepsromux MpoayKIu Ha
KOHEYHOM 3Tare cOOpOYHOTro KoHBeiepa. Ecim mopomesamiee mo KOHBEHEpY U3NETHE 3acTaeT
BCEX KOHTPOJIEPOB 3aHATHIMU, TO OHO MPOXOJUT O0e3 KOHTpous. IloTok u3nenuii — nmpocreimmii
napametpoM 0,5 mT/MHUH, BpeMsi KOHTPOJIS OJHOTO M3JACIUS — CIydYalHOE U PacHIpeeieHO 0
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MoKazaTeJIbHOMY 3aKoHY ¢ apameTpoM 0,25 mrr/muH. OnpenenuTs ONTUMAIBHOE YUCIO KOHTPO-
JIEPOB MPH YCIIOBUH, UYTO BEPOSTHOCTH TOTO, YTO M3ACIUE MPOUIET O€3 KOHTPOJIS, He JOJKHA TIpe-
Bbimath 0,001 1 kKodhPHUIMEHT 3aHATOCTH KOHTPOJIEPOB.

15. OmpenenuTh 4MCIIO B3JIETHO-TIOCAJOYHBIX TOJIOC HA adpoApoMe, HeoOXonumoe Juis
TOT0, YTOOBI BEPOSATHOCTH OKUAAHUS TIOCATKH JUISI cCAMOJIeTa, PUOBIBAIOIIETO Ha a3pOIpOM, Oblia
meHbIne 0,1. CTaTUCTHYECKUMU HCCIIEAOBAHUSIMHU YCTAHOBIIEHO, YTO TIOTOK MPUOBIBAIOIIUX CAMO-
JIETOB — MPOCTEHIHNI ¢ mapamMeTpoM A=27 NpuOBITHI/9ac, a BpeMsl MPHU3EMJICHUS U 3aHATHUS

B3JICTHO-TIOCAJOYHOM MOJIOCHI PACIIPEICIICHO 10 ITOKa3aTeIbHOMY 3aKOHY C mapamerpom p=30 u
1

JlaGopaTopHble 3aganus (TeKyUIuid KOHTPOJIb)

1. Beibepute npumep «TpaekTopusi NpbIraroLIEro Ms4a», OTKPOUTE MOJENb
JIBOMHBIM LIETYKOM WM KOMaHJ0M «OTKpBITh MOAENb». OTKPOETCS OKHO MOJAEIN
C IByMs OKHaMU JiJis TpauKoB. 3aIlyCTUTE MOJIEIb HAa BBIIIOJIHEHHUE, HAXKaB KHOIIKY
co cTpesikoil » . B okHax Jy1s rpaMKOB MOSABATCS caMu rpaduku. BepxHuii - uzme-
HEHHUE CKOPOCTH, HUKHUM — U3MEHEHHE TPAeKTOPUHU CO BpeMeHeM (cM. puc. 1). B
OKHE MOJIETIM CJIEBA MOKHO BHECTH U3MEHEHHUsS U TIOCMOTPETH, KaK 3TO OTPA3HUTCS
Ha rpadukax. Mo>XHO U3MEHUTH I'PaBUTALIMOHHYIO IOCTOSHHYIO M TIOCMOTPETh, KaK
VU3MEHUTCS TPACKTOPHSI IPBITalOIEro Ms4a Hanpumep, 1uist JIynsl win FOnurepa —
JUTSL TOTO HAJ0 ABOMHBIM IIETYKOM OTKPBITH OJIOK Gravity, "3AMEHUTh KOHCTAHTY,
Haxxatb OK u 3ammyCTUTh MOZENB HA BBIOJHEHHE CHOBA. AHAJIOTMYHO MOYKHO M3-
MEHUTH KO3 PuimeHT ynpyroctu B 6s0ke Elasticity u mocMOTpeTh Ha U3BMEHEHHUS.

—— & - [Bx]
k= 51 bounce ggjg' Ml SE LL L HEBE

File Edit view Simulation Formakt Tools  Help

CD@H& » Mormnal - @ H

Start simulation

Gty Velocity

.81
>

Bouncing Ball Model ]
[Double click on the " for more info) Diouble click
here for

Simulink Help

To start and stop the simulation, use the "SEStop”
selection in the "Simulaton” pull-down menu

Ready 100% odeZ3

i Pendulum with one joint
- Pendulum with two joints 5L...... e

- Inverted pendulum animation

i- Double spring mass system simulation
iy Thermodynamic modal of a house
[:| Autarmotive

Puc.1. Moaens «TpaekTopus PHITAIOIETO MSYay.
2. O3HakoMbTECh C MOAENbIO «TepmMoanMHaAMUUYecKass MOJEIb AOMa», TOXKE

Haxoxsmieics B I'maBHoit manke SIMULINK (cm. puc. 2). B 3T0if MOgenn MOKHO
MIOMEHSTh TEMIIEPATypy OKPYKAIOIIEH CPebl, CPETHIOK TeMIlepaTypy B qome (B
dapenreiiTax) u OCIeaUTh Ha rpaduKax, Kak OyaeT MEHSIThCA TeMIepaTypa, pac-
XO/I JJIEKTPOIHEPTUHU U TIaTa 3a 3JIEKTPUUYECTBO.
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File Edit Wiew Simulation Format Tools Help
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Skart sirmulation
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-

Open this model
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pong Cutdoor
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Diaily Temp
“ariaion

House Themodynanics Double olick.

hiere for
Simulink Help

To start and stop the simulation, use the “Stwart”
selection in the "Simulation” pull-down menu

Skart the sirnulation 100%

- Pendulurm with two joints

= Inverted pendulum animation

- Double spring mass system simulation
"l T hermodynamic model of a house

=23 Autarnotive

(10 Aerospace

H Embedded Target for Motorola MPCS555

=-EE Real-Time Windows Target

H Real-Time YWorkshop

ﬁ SimMechanics

el

e CimPrwercusteme
0

Puc.2. Tepmoaunamuueckas MOAEIb JOMa

3. OTKpoiTe ABOMHBIM IIETYKOM OnOImoTeKy Sinks — [lomyyaTenu u nepera-

IUTEe B OKHO S-mojenu 6s10ku Display — nuciuieid, ToKa3bIBAOIINI MOCIeIHEe 3HA-

YEHUE BXOJSAIIEr0 CUTHaNa, U Scope — rpaduk-«ocuuuiorpady, noKa3blBatOMIUN

HN3MCHCHHUC CUI'HaJIa BO BPCMCHMU.

4. OTKpoiiTe ABOMHBIM IIETYKOM OUOIMOTEKY Sources — Victounuku u nepe-

TamuTe B okHO S-Mozenu 010k Clock (wacer). CoequHUTE 3TH

OJIOKU CTPEJIOYKOM,

KaK IIOKa3aHo Ha puc. 3. [IeaqukoM 1o cTpenoyke P 3armyCTUTE MOJEIb Ha BBIIOJI-

HEHUE, Ha TpaduKe MOSIBUTCA U3MEHEHHE curHaia. Eciau He Bech rpaduk oToOpa-

KacTCs, TO MOXXHO Ha>XaTbh HAa 3HAYOK ﬁ i A1 U3MCHCHU A Maciitada.

5. 3amenure 6710k Clock na 610k Digital Clock, nocmoTpuTe, Kak U3MEHUTCS

rpaduk B 3ToM ciydae. lllenkHuTe ABOMHBIM MIETYKOM MO OJIOKY, OTKPOETCS OKHO

napaMmeTpoB. M3MenuTe mar no BpeMenu ¢ 1 Ha 2. [TocMoTpuTe, 4TO MOJIyUUTCS

(cm. puc. 4).
I

- [EC]

Nuoise
2 Discontinuities

2 Discrete

2+ Look-Up Tables

2] Math Operations

2] Model Yerification

2] Modelwide Utiities

2+ Ports & Subsystems

2+ Signal Attributes

2+ Signal Routing

2+ Sinks

] Sources

2 User-Defined Functions
W Asrospace Blockset
B COMA Reference Blockset
B Communications Blockset
B Control System Toolbox
B DSP Blockset
W Dials & Gauges Blocksst
El Embedded Target For Motorala MPCS

=i

Chirp Signal

Clack.

Constant

: Diigital Clock

Fram 'Workspace

nititied.mat | From File

+

+

+

Ground

g i || De e

+

n

+

+

Pulze Generator

M
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Puc.3. 3nakomcTBO ¢ 6510kamu Hoayuamenu v Ucmounuku

6. [1o ouepenu mocraBbTE B KaueCTBE OJIOKOB-UCTOYHUKOB JIPYTUE OJIOKH, TJe
€CTh BO3MOXHOCTb, IOMEHSNUTE apaMeTpbl, IOCMOTPUTE PE3yIbTATHI.

S8 LLPLP AEB

S8 LLL hEBE

Time offset; 0

Puc.4. I'paduku 6:10ka Digital Clock ¢ marom 1 u marom 2.

7. Cobepute Mojielb, UCTIOB3YSI 32 00pa3ell CXeMy Ha puc. 5

8. 3amaiite mapametpsl s 0iokoB UniformRandomNumber, kak moka-
3aHO Ha puc. 5-6. ObpaTuTe BHUMaHKE Ha TO, YTO, KPOME MUHUMYMAa U MaKCUMyMa,
enle ¥ pa3Hbie HauaiabHbIe 3epHa (Initial seed).

Block Parameters: Uniform Random Number (%]

Uniform R andom Mumber

Elock Parameters: Uniform Random Mumber1

rifarm B andaom Mumber

Output a uniformily digtributed random signal. Output is repeatable for a Output & uriformly distributed random signal. Outpot iz repeatable for 5
given zeed, given seed.

Parameters

Parameters
b iniirnLrn:

birirmLm:

= 2

bl irnum:

|7

b i

B

Imitial seed:
|

Initial zeed:

1

Sample time:

Sample tine:
|0

[

[¥ Irterpret vector parameters az 1-D [v Interpret vectar parameters as 1-D

(u] | Cancel | Help | | (1] |

Cancel | Help |

r -

Puc.6. Hactpoiiku uist mojaydeHus Ko-
OpJAVHATHI .
9. Beenute B 6510k Fen GyHKITHIO 171 TPOBEPKH MTPUHAIIICKHOCTH TOUKH (X,))

Kkpyry. biiok Mux (cMecuTenb) mpeBpamiaeT KOOpIUHATHI X U y B BEKTOP U C UHJIEK-
cau 1| wu 2

Puc.5. Hactpoiku i nosy4eHus Ko-
OpPJWHATHI X.

, IIO9TOMY JICBasi qaCTb HCPaBCHCTBA INPpHUMCT BHU/

(u[1]-2)"2+ (u[2]—3)"2 , rae B kBagpaTHBIX CKOOKAX MHAEKCHI YIIEMEHTOB BEK-
TOpA U.
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10. Beenute B 6510k Fenl dynkuuro mi1st pacdera momaan kpyra. OyHk-
WU OIIATH MpeiiecTByeT 610k Mux (CMecHuTeb), MO3TOMY NepeMeHHbIE B hyHK-
UM OyTyT UMETh UM U C HOMEPaMU B TOH MOCIIEIOBATEILHOCTH, B KaKOW OHU BBE-

nensl B 6ok Mux: u[1]*u[2]/u[3].

11. Hactpolika Mmozienu

12. Hactpoiite coOpanHyt0 MOJIeb C TOMOIIBIO MMyHKTa MeHIo Simulation —
SimulationParameters. Ha Bxnaake Solver (Pemarenu) Bei6epure OukcupoBaH-
HBIH mar pazmepoM 1 (cm. puc.7), a Ha Bkiagke Advanced ([omogHUTENbHO) yKa-
KUTE, uTO Jloeuueckue cueHaibl BHIKIIOUUATH (CM. puC. 8).

13. 3anmycTuTe Ha BBINMOJHEHUE TOCTPOECHHYIO MO/JIETb.

Elil H— J Simulation Parameters: plkr E|E| E

Real-Time "Workshop |

J Simulation Parameters: plkr

Sobver Wnrkspacelx’D| Diagnostics| Advanced‘ Real-Time ‘workzhop SD|VBI| WorkspaceI£D| Diagnostics| Advanced

Simulation time odel parameter configuration

Start tirme: | 0.0 Stop tirme: | 100 I S v 4

. Optimizations:
Saolver options - Aclion
Type: |Fixed-step ﬂ |discrete [no continuous states] ﬂ El:i.r_maals 0n L - O

] Conditional inpu branch on e Off
Firxed step size: | 1 Mode: |Auto hd Parsmerer nnnline i >
Model Yerification block control; | Use local settings

Puc.7. Hacrtpolika napamerpoB Mo- Puc.8.. Hactpoiika mapameTpoB Mo-

nenu (Bkiaaka Pemarenn). nenu (BKaaka J|omomHUTEIBHO).

14. IToMeHsliTE KOTUYECTBO TOUYEK, KOTOPOE MOAEIUPYETE, C MOMOIIBIO Mapa-
MeTpa Stop time.

15. CoGepute MoJeb, UCTIONB3YS 32 00pa3el] cxeMmy Ha puc. 9. 3angaiiTe napa-
Metpsl 11t 6s10koB UniformRandomNumber 1151 cBoeit 3aauu 1o o0pasity mpo-
nuioi mojienu. Crienurte 3a Ha4aabHBIMU 3€pHAMMU.

i ]

Uniform Random

Number Scope
XY Graph
(@]l > I
Fen | >= | L —p
. z-1

Relati | f l» 27
) oepit:g?oar Discrete-Time ) i
Integrator Fen1 Display
e

Constant1

Uniform Random
Number1

Clock

Puc. 9. ITpumep cxembl MmoAenu 1Sl TOACYETA HHTETPAJIOB.
16. 3apnaiite B 6;10ke Fen QyHKuuMio A npoBepKd NPUHAIICKHOCTA TOUYKU
(x,y) obnactu oy rpadukoM QPyHKITUH.
17. Beeaute B 610k Fenl dyHkiuio ns pacdera miomaau GUrypsl.
18. Hactpoiika monenu
19. Hactpoiite cBOIO MOJEIb AaHAJIOTMYHO MOJENM I pacuera IJIOLIaan

KpyTa.
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20. 3anmycTuTe Ha BBIMOJHEHUE MOCTPOCHHYIO MOJICIb.

21. [logroroBka CTaTUCTUYECKOTO HKCIIEPUMEHTA

22. 3aroTtoBbTe B AJIEKTPOHHBIX Tabmuiax Excel tabnuiy st 3aHeceHus pe-
3yJbTAaTOB CTATUCTUYECKUX HUCIIBITAHUH.

23. [IpoBeauTe 3arIaHUPOBAHHBIE HKCIIEPUMEHTHI, HE 3a0bIBast JIs1 KaXKJ10TO
IpOroHa MEHITh HayanbHbIe 3epHa B 0s10kax Uniform Random Number.

1.
2.
3.

IHoaroroBka pegepara

Temul peghepamos
Ponp 1 MecTo MoieTMpoBaHUS B CO3JJaHUU U MCCIICIOBAHUN CUCTEM.
Kpurepun kauecTBa MaTeMaTHYECKUX MOJICIICH.
OCHOBBI MAaTEMaTHYECKOTO MOJCITUPOBAHMS: TPEOOBAHUS K MOJECIISM,

CBOMCTBA MOI[GJ'IGﬁ, COCTaBJICHUC MOI[GJ'IGﬁ, IIPUMCPHEIL.

4,
5.
6.
7
CXEM).

8.
9.

10.
11.
12.

CTEM.

13.
14.
15.

KHaCCI/I(i)HKaI_[I/IH MCTOAOB ITOCTPOCHUA MOI[CJIGﬁ CHUCTCM.

HOCTpOGHI/IG MOI[GJ'IGﬁ I/II[GHTI/I(l)I/IKaLII/II/I IIOMCKOBBIMHU MCTOAAaMU.
OI.[GHKEI TOYHOCTH U JOCTOBCPHOCTHU PE3YJIbTATOB MOJACIINPOBAHUA].
TexHonorus IIOCTPOCHHUA MO,ZIGJIGIZ (B O6IHGM ClIydac U IJI1 KOHKPCTHBIX

MaremaTuiyeckoe MOJICTUPOBaHUE KaK HayKa U UCKYCCTBO.
CoBpeMeHHbIE METObl POTHO3UPOBAHUS SIBJICHUN U MPOIECCOB.
Kinaccuduxanus si3bIKOB U CUCTEM MOJEIUPOBAHUS.

MeToauKu BEIYUCIUTEIHHOTO (KOMITBIOTEPHOT0) SKCIIEPUMEHTA.
[lepcrieKTHBBI pa3BUTHSI KOMITBIOTEPHOTO MOJICIUPOBAHUSI CIIOKHBIX CH-

MaTteMaTH4ecKne CXeMbl BEPOSITHOCTHBIX aBTOMATOB.
Cetn MaccoBOT0 OOCTYKMBAHUS M UX IPUMECHEHUE.
TuroBple MaTEMaTHYECKHE MOJICIIH CETEl MacCOBOT0 0OCITy KUBaHHUS (OT-

KPBITHIX ¥ 3aMKHYTHIX).

16.
17.

KauecTBeHHbIC MCTOAbI MOACITINPOBAHUSA CUCTCM.
Cucremnas AWMHaAaMHKKa KaK MCTOHOJIOTHA W MHCTPYMCHT HCCICIOBAHUA

CJIOXKHBIX TTPOIIECCOB.

18.
19.
20.
21.
22.
23.
24.
25.
26.

AHanu3 CIO0XKHBIX CUCTEM C TOMOIIBIO MOJETIECH KIETOYHBIX aBTOMATOB.
DBOJIOIMOHHOE MOJICIIMPOBAHUM U TEHETUYECKUE aJITOPUTMBI.
CoBpeMeHHbIE TTOAX01bl UMUTAIIMOHHOTO MOICIIUPOBAHHUS.
PacnipeneneHnble CUCTEMbI UMUTAIMOHHOTO MOJCITUPOBAHUA.

Crnioco0nI yrpaBjieHUs] BDEMEHEM B UMUTAIIMOHHOM MOJIEITMPOBAHUHU.
Hcnonb30BaHKWE OHTOJIOTMIA B UMUTAIMOHHOM MOJICTTMPOBAHUMU.

MeTo1bl UHTEJUIEKTYAJIBHOTO aHAIN3a TaHHBIX.

MeTtoabl MPOrHO3UPOBAHKS HA OCHOBE HEUETKUX BPEMEHHBIX PSAJIOB.
KocBennble MeTOABI TOCTPOSHUS (DYHKITUI PUHAIIECKHOCTH HEUETKHUX

MHOXKCCTB.

27.
28.
29.

MeTto1bl HEUETKOTO MOAETUPOBAHMUSL.
HeueTtkue MeTomp! Kiaccuukanuu.
Hcnonb30BaHWE HEUETKUX MPEACTABICHUN MPU MOCTPOCHUU U AHAJIN3E

MoJieel uACHTU(DUKAIIUH.
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30. Ompenenenue U Kiaccuukaiys HEONPEAEICHHOCTEN B 3a/1aUuax MOJEIIN-
POBaHUS CUCTEM.

31. MonenvupoBaHHUE U aHAJIU3 PACIIPEACIICHHBIX UHPOPMAIIMOHHBIX CUCTEM.

32. MopenvupoBaHHie CUCTEM Ha OCHOBE aHAJIM3a Pa3MEPHOCTEN U TEOPUH TO-
noous.

33. Moaenu nH()OPMAITMOHHOTO ITOMCKA B MACCHBE JJOKYMEHTOB.

34. CriocoObl aBTOMATHU3UPOBAHHOTO M3BJICUCHUS 3HAHUN O MPEAMETHOM 00-
JaCTH U3 TEKCTOB AJIEKTPOHHBIX JJOKYMEHTOB.

7.4. Coomeemcmeue 6an1bHOU WKAIbl OUEHOK U YPOBHEl CHOPMUPOBAHHBIX KOMNEMEHYUIL
YpoBeHsb chop-
MHPOBAHHBIX Ouenka [losicuenus
KOMITETCHIIUH

TeopeTnueckoe coaep)kaHue Kypca OCBOCHO IMOJIHO-
CThIO, BCE€ MPEIyCMOTPEHHBIE MPOrpaMMON OO0ydYeHHUs
y4eOHbIe 3aJaHUS BBIIOTHEHBI.

OO0yuaromuiicsi 1eMOHCTPUPYET CIOCOOHOCTH (op-
MYJIUPOBATh U pa3padaThiBaTh TEXHUUECKHE 3aaHUS U HC-
TI0JIB30BATh CPEJICTBA ABTOMATU3AIINHY TIPU TUTAHUPOBAHUT
Bricokuit OTIIUYHO WCIIOJIb30BAaHHUS 3€MENBbHBIX PECYpCOB U HEJBUKUMOCTH,
CIOCOOHOCTH CAMOCTOSTEIIBHO BBIIOJIHATH HAYYHO-HCCIIe-
JOBaTeIbCKUE Pa3pabOTKU C UCHOJIB30BAHUEM COBPEMEH-
HOTO 000pYI0BaHUsI, MPUOOPOB U METOJIOB UCCIICTOBAHUS
B 3€MJICYCTPOIICTBE U KaJlacTpax, COCTaBIATh MpaKTHUe-
CKHE PEKOMEHJAIMH IO WCIIOJIb30BAaHUIO PE3yJIbTaTOB
HAyYHBIX UCCIICIOBAHHIA.

Teoperndueckoe conepx)aHue Kypca OCBOSHO TOJHOCTHIO,
BCE MPEAYCMOTPEHHBIE MPOrpaMMon 00yueHUs: yueOHbIe
3aJIaHus BHIMIOJTHCHBI C HE3HAUYNTEIBHBIMU 3aMEYaHHUSIMH.
OOyuaromuiics cnoco0eH y4acTBOBaTh B pa3paboOTKe TeX-
HUYECKOTO 3aJ[aHUs M MCIIOJB30BaTh CPEICTBA AaBTOMATH-
3a1Mu B Mpo(hecCHOHANLHOM AeITeTbHOCTH, CITIOCOOEH BhI-
MOJTHATh HAYYHO-HMCCIIEIOBATEIbCKAE Pa3padOTKH C WC-
M0JIb30BaHUEM COBPEMEHHOT0 000py/I0BaHuUs, MPUOOPOB
Y METOJOB WCCIICIOBAaHUS B 3€MJICYCTPONCTBE M Ka/JacT-
pax.
Teopernueckoe conepkaHue Kypca OCBOSHO YaCTHYHO,
OOJIBIIMHCTBO MPETyCMOTPEHHBIX MTPOrPaMMOil 00yUeHUS
y4eOHBIX 3aJaHUK BBITIOJTHEHO, B HUX UMCIOTCS OIIHOKH.
yAOBIETBOPHU- | OOyUaroMiicst MOXKET MOJI PyKOBOJICTBOM pa3padaThiBaTh
TETBHO TEXHUYECKHE 3a/IaHMs, MOXKET MCIIOJIb30BaTh CPEICTBA aB-
TOMAaTHU3AINH, CIOCOOCH BBHIMOIHATH MO PYKOBOACTBOM
Hay4YHO-HCCIIE0BATEIbCKHE pa3pabOTKu B cdepe 3emiie-
yCTPOMCTBA U KaJaCTPOB.

Teoperndeckoe conaepkaHHe Kypca HE OCBOEHO,
OOJIBIIMHCTBO MPETYyCMOTPEHHBIX TPOrPaMMOi 00yUeHUS
Y4eOHBIX 3aJJaHUl JTUOO HE BBIMOJIHEHBI, TUOO COAEPKAT
rpyOble OMIMOKY; TOMOTHUTENbHAS CaMOCTOsITeNIbHAs pa-
00Ta HaJl MaTepUaIOM HE MpHUBeJa K KaKOMY-TH00 3HAUN-
TEJTHPHOMY TMOBBIIICHUIO KAUYeCTBA BBITIOJHEHUS YICOHBIX
3aJaHUMN.

bazoBblii XOPOIIIOo

[Toporossiii

HEYJIOBJIETBO-
PUTEIBHO

Huskuii
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Yposens chop-
MHUPOBAaHHBIX OreHka Iosicuenus
KOMIIETEHIINH

OOyuaromuiics He JEMOHCTPUPYET CHOCOOHOCTh
(bopMyHpoBaTh U pa3pabaTbiBaTh TEXHUUCCKUE 33 aHUs
U UCIIOJIb30BaTh CPEJCTBA aBTOMATH3aLUK NPU IUIAHUPO-
BaHUU HCIOJIB30BAHMS 3eMEJIbHBIX PECYPCOB M HEIBUKHU-
MOCTH, HE CII0COOEH CaMOCTOSATENLHO BEIIOIHITE Hay4HO-
UCCIIE/IOBATENbCKUE Pa3pabOTKU C UCIOJIb30BAHUEM CO-
BPEMEHHOT0 000py10BaHHMsI, TPUOOPOB ¥ METOJIOB HCCIIE-
JIOBaHUs B 3€MJICYCTPOWCTBE M KaJacTpax, HE CHOCOOCH
COCTaBJIATh MPAKTUYECKUE PEKOMEHJIAIMU O HCHOJIb30-
BAHHUIO PE3YJIbTATOB HAYYHBIX UCCIICIOBAHUIA

8. MeToanyeckne yKazaHHus JJIsl CAMOCTOSITEIbHOI padoThl 00y4ar0IMXCH

CamocrosrenbHas paboTa — IIaHUpyeMasi yueOHasl, ydeOHO-UCCIe10BaTeNbCKasi, HayqHO-
UCCIieoBaTebCcKasi paboTa MaruCTPaHTOB, BBHIMOJNHAEMAas BO BHEAYIUTOPHOE (ayIUTOPHOE)
BpeMs M0 3a/laHUI0 M NPH METOJUYECKOM PYKOBOJCTBE MpernojaBareis, Ho 0e3 ero Hernocpes-
CTBEHHOT'0 y4yacTHs (IPU YaCTUYHOM HEMOCPEICTBEHHOM Y4YaCTHH IPENOoJaBaTelis, OCTaBISAI0-
IIEM BEAYILYIO pOJib B KOHTPOJIE 32 paOOTONH MarucTpaHToB).

CamocrosTenbHas padoTa MaruCTPaHTOB B By3€ SIBJISIETCS BAYKHBIM BHJIOM WX YU€OHOH 1
Hay4yHOH nestenbHOCTH. CaMocTosiTenbHas paboTa UrpaeT 3HAYUTEIbHYIO POJib B PEHTHHIOBOI
TEXHOJIOTUH 00yueHus. '0cy1apcTBEHHBIM CTAaHIAPTOM IpPEAyCMaTpUBaeTCs, Kak mpaBuio, 50%
4acoB U3 OOIIEH TPyAOEMKOCTH TUCLMIUIMHBI Ha CaMOCTOSITENbHYIO pabOTy MarucTpaHToB. B
CBSI3U C 3THM, OOY4YECHHE B By3€ BKJIIOYAET B ceOs JBE, NPAKTUYECKH OJUHAKOBEIE IO 00BEMY H
B3aMMOBIIMSHUIO YacTU — Ipoliecca o0yuyeHus u npouecca camooOyudenus. [loatomy camocTos-
TenbHast paboTa T0JKHA CTaTbA((EKTUBHOM U LieJIeHaNpaBIeHHONH pab0oTON MarucTpaHToB.

Dopmbl camocmoamenvHou padomsl MaruCTPAHTOB pa3HooOpa3Hbl. OHM BKIIOYAIOT B
ceOst:

- U3yYeHHE U CUCTeMAaTH3alNi0 O(QUIMATIbHBIX TOCYAAPCTBEHHBIX TOKYMEHTOB: 3a-
KOHOB, IOCTAHOBJIEHUH, YKa30B, HOPMAaTUBHO-UHCTPYKIIMOHHBIX U CIIPABOYHBIX MAaTEPHAJIOB C HC-
M0JIb30BaHNEM HH(OPMALIMOHHO-TTOUCKOBBIX cucTeM «KoHcynbTanT [lmocy, «I'apant», rmobanb-
HoH cetH «HTEepHETY;

- n3ydeHue yueOHOM, HAyYHOW M METOJUYECKOMN JIMTepaTyphl, MAaTEPUATIOB TIEPHO-
JMYECKUX U3JJAHUH C IPUBJICYCHUEM DJICKTPOHHBIX CPEACTB O(QUIINAIBHON, CTATHCTUIECKOH, Tie-
pHOAMYECKON U HayYHOU MH(POPMALIUY;

- HanucaHue pedeparoB MO TEME TUCIUIUINHBI;

- CO3/IaHME MTPe3EHTAIH, JOKJIA0B 10 BBINOJHIEMOMY pedepary;

- ydacTue B paboTe KOH(pepeHIINH, KOMIUIEKCHBIX HAYYHbIX UCCIICI0BAHUIX;

- HalMCcaHUe HayYHBIX CTaTeH.

B mpouecce nzyuenus nucuuruinabl « IMUTalimoHHOE MOJIETTMPOBAaHUE)» MarkucTpaHTaMH
Hanpasienus 09.04.03 ocnosuvimu 6uoamu camocmosmenvHol pabomsl SBISIOTCS:

- MOJTrOTOBKA K Ay JUTOPHBIM 3aHATUSAM (JIEKLUSAM U Ja00pATOPHBIM 3aHATHAM) U BbI-
MIOJTHEHHE COOTBETCTBYIOIIMX 3a/1aHU;

- caMoCTOsITeNIbHas paboTa Ha/l OT/IeIbHBIMU TEMaMH y4eOHOM TUCIMITIIMHBI B COOT-
BETCTBHU C YI€OHO-TEMaTHUECKUM ILIAHOM;

- HanucaHue pedepaTos;

- MOJATrOTOBKA JOKJIAI0B U PE3CHTAINMT;

- HalMCaHUe HayYHBIX CTaTel;

- BBIIOJIHEHUE TECTOBBIX 3aJlaHHI;
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- MOJTOTOBKA K 3a4€Ty C OLIEHKOH.

Iloocomoska peghepamos u 00k1ad06 O BEHIOPAHHON TEMATHUKE MPEAToaraeT moaoop He-
00X0AMMOT0 MaTepraia U ero aHajau3, ONpeesICHHE ero aKTyalbHOCTH U JJOCTATOYHOCTH, (Op-
MUpPOBaHUE IJIaHa JO0KJIa/1a UK CTPYKTYpbI pedepara, TakuM 00pazoM, 4ToObl TeMa Obljia moJ-
HOCTBIO pacKphiTa. M3iojkeHue MaTepuana JOHKHO ObITh CBSA3HBIM, ITOCIIEA0BATEIbHBIM, J10Ka-
3are’abHbIM. Crloco0 M3I0KEeHHs MaTepralia Ui BHICTYIUJICHHE 10JKEH HOCUTh KOHCIIEKTUBHBIN
win Te3ucHbI xapakrep. [lonroronennas B Ms. PowerPoint npesenTanus JoKHA WILTIOCTPH-
pOBaTh MOKJIA] U ObITh YAOOHOMU 1Ji1 BOCHPUSATHS.

CamocTosATenbHOE BBINOJHEHUE MeCmo8blX 3a0aHull TI0 BCEM paszeiiaM JAMCUUIUINHBI

chopmupoBanbl B poHe orieHouHbIX cpeacTB (POC)

JlaHHbBIE TECThI MOTYT MCIOJIb30BaThCS:

—  MAarucTpaHTaMH IpH MOATOTOBKE K 3K3aMeHY B (pOpMe CaMOMpPOBEPKHU 3HAHUM;

— IpenoAaBaTeNAMU I MPOBEPKU 3HAHUH B KauecTBE (POPMBI IPOMEKYTOUYHOTO KOH-
TPOJIA HA IPAKTUYECKUX 3aHATUSAX;

— U1 IPOBEPKHU OCTATOYHBIX 3HAHUM MAaruCTPaAHTOB, U3YUMBIINX JAHHBIN KypC.

TecToBbie 3aaHNs pacCUUTAHBI HA CAMOCTOSITENIbHYIO paboTy 0e3 HUCIOJIb30BaHUS BCIIO-
MOTATEJbHBIX MaTepuaaoB. To €CTh MpH UX BBHINOJHEHUU HE CJIEIYET MOJb30BaThCS YUSOHOU U
JPYTUMHU BUJIAMH JIUTEPATYPBHI.

Jljis BBIIOJTHEHUS] TECTOBOT'O 3a/1aHUs, IPEXKIE BCETO, CIENYET BHUMATEIbHO MPOYUTATh
nocTaBieHHbI Bonpoc. [locie o3HakOMIIEHHs C BOIPOCOM CJEAyEeT MPUCTYyNaTh K IMPOUYTEHUIO
npeiaraeMbIX BapuaHTOB OTBeTa. HeoOX0aMMO NpOYHTaTh BCE BAPHAHTHI U B KA4eCTBE OTBETA
cienyet BbIOpaTh MHAEKC (1uppoBoe 0003HAUECHKE), COOTBETCTBYIOUIHMI MPAaBUILHOMY OTBETY.

Ha BeimosiHeHne Tecta OTBOIUTCS OrpaHudeHHOe BpeMsi. OHO MOXKET BapbUPOBATHCS B 3a-
BHCHMOCTH OT YPOBHSI TECTUPYEMBIX, CIIOKHOCTH M 00beMa TecTa. Kak mpaBuio, BpeMst BBIIIOJI-
HEHHUs TECTOBOTI'O 3a/1aHusl onpezensercs u3 pacuera 45-60 cekyH Ha OJMH BOMPOC.

Copep:xaHue TECTOB M0 AMCLUUILIMHE OPUEHTHPOBAHO Ha MOATOTOBKY MarucTPaHTOB IO
OCHOBHBIM BOIIPOCaM Kypca. YPOBEHb BBINOJIHEHUS T€CTA MO3BOJISIET PENOABATENSAM CYJUTh O
X0JIE CaMOCTOSITENIbHOM pabOTHl MarCTPaHTOB B MEXKCECCUOHHBIN MTEPHO] M O CTETIEHU UX MOAT0-
TOBKH K 9K3aMEHY.

9. Hepeqeﬂb l/lH(l)OpMaIII/[OHHI)IX TeXHOﬂOFHﬁ, HCIIOJIB3YEMBIX IPHA OCYIIECTBJICHUMN
06p330BaTeﬂbH0r0 nmpouoecca 1mo 1MCumIJIniae

[TpumeHeHne 1MQPOBBIX TEXHOJIOTUH B paMKax MPeNnojaBaHusl JTUCHMIUIMHBI IPEaOCTaB-
JISIET pacUIMPEHHbIE BO3MOYKHOCTH 110 OpraHU3aIK Y4eOHbIX 3aHATHH B yCIOBUSAX IM(PPOBU3ALIUN
00pa30oBaHus U MO3BOJIET CHOPMUPOBATH y 00yUArOIMXCS HABBIKU PUMEHEHUS U POBBIX cep-
BHCOB M HHCTPYMEHTOB B IIOBCEHEBHOM XKU3HU U MPOPECCUOHANBHOMN 1€ATEIbHOCTH,.

Jlna peann3anyy 5TON LENH B paMKax U3yYeHUs AUCLUILIIMHBI MOTYT IPUMEHSTHCS CIEay-
011E IUPPOBBIE HHCTPYMEHTHI U CEPBUCHI:

- 1715 TUTAaHUPOBAHUS Ay TUTOPHBIX U BHEAYUTOPHBIX Meponpustuii: Pruffme — cucrema
JUTS OPTaHU3AINH KOJJICKTUBHON paOOTHI M OHJIAIH-BCTPEY, PaCIpOCTPAHIETCS TI0 TIPOTIpHE-
TapHO# NuieH3un; Mirapolis — cucrema 11t OpraHu3aliy KOJUIEKTHBHOW paOOThI M OHJIAIH-
BCTpEY, PACIPOCTPAHSIETCS TI0 POTPHUETAPHON JTUIICH3HH;

ISt COBMECTHOTO YCTIOJTb30BaHHUSI ¢aiinos: Sunexc.Kanennappb
(https://calendar.yandex.ru/) — oOHJalH KaJleHIApb-TUTAHED, PACIPOCTPAHSETCS IO JIMIICH3UU
ShareWare; Shtab (https://shtab.app/) — manupoBIIMK 33124, pacpoOCTpaHsAETCs MO JIULEH3UU
FreeWare; YouGile (https://ru.yougile.com/) — cuctema ynpaBieHus MPOSKTaMU M OOIIECHMUSI, TITa-
HUPOBILUK 33J1a4, pacrpocTpaHseTcs no jauueH3uu trialware; YouGile (https://ru.yougile.com/) —
CHCTeMa yIpaBJIeHUS TPOSKTaMH M OOIICHNS, TUTAHWPOBIIHUK 33/1a4, paCIpOCTPaHAETC 110 JINIICH-
3uu trialware; Yandex Tracker (https://cloud.yandex.ru/services/tracker) — cepBuc ajst coBMecT-
HOM paOOThI ¥ OpraHU3AIMH TPOIECCOB B KOMITAHUH, PACITPOCTPAHSIETCS T10 JIMIICH3UH trialware.
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Jlsl yCTenHoTo OBJIaIeHHS AUCIUILTHHON UCIIONIB3YIOTCS CIeIyIoIIne HHPOPMAIIMOHHbIE
TEXHOJOTUH O0YUYCHHUS:

—IIpU IPOBEICHUM JIEKLIUI NCTIOIB3YIOTCS MIPE3ECHTAMU MaTepraia B mporpamme Microsoft
Office (PowerPoint), Beixoa Ha npodeccHoHaNbHBIC CAWThI, UCIIOJIL30BAHUE BUICOMATEPHAIIOB
Pa3IMYHBIX HHTEPHET-PECYPCOB.

B npouiecce n3ydeHus TUCHUILIMHBL Y4eOHBIMU LIETSIMU SIBIISIIOTCS IEPBUYHOE BOCTIPUSITUE
y4eOHOI nHpOpMAaLUK O TEOPETUYECKUX OCHOBAX M MPHUHIMIAX paboThl HH(POPMAIIMOHHBIX pe-
CypCOB 00111eCTBa, KaK SKOHOMHUYECKON KaTEeropuu; 3HaThb OCHOBBI COBPEMEHHBIX HH(POPMAIOH-
HBIX TEXHOJIOTUH NlepepaboTKN HHPOPMALIMU U UX BIUSHUE HA ycIieX B MPO(ECCHOHATBHON Aes-
TEIbHOCTH; O COBPEMEHHOM COCTOSIHMM YPOBHS U HAIIPABJICHUHN Pa3BUTHS BBIYUCIUTEIBLHON TEX-
HUKH U IPOrPAMMHBIX CPE/ICTB;

Jl1st tocTuKeHust ATUX Lieel UCTONb3YITCS B OCHOBHOM TPaIUIIMOHHbIE HHPOPMATHUBHO-
pa3BUBAIOIINE TEXHOJIOTUU OOYYEHUS C YU€TOM Pa3IMYHOrO COUYETaHHs MacCUBHBIX (opM (JIek-
1usi, 1a00paTopHOE 3aHIATHE, KOHCYJIbTAlMs, CAaMOCTOsATENbHAs paboTa) U PenpOAYKTUBHBIX Me-
TOJIOB 00y4eHHsI (IOBECTBOBATEIBHOE H3JIOKEHUE YUeOHON HHPOPMALIUHU, 00BSICHUTEILHO-UILTIO-
CTPaTUBHOE U3JI0KEHHUE) U TaOOPATOPHO-IIPAKTHUECKUX METO/I0OB 00y4deHus (BBIMOJHEHHE J1a00-
paTOpHBIX pador).

YHuBepcuter obecredyeH HEeOOXOIMMBIM KOMILIEKTOM JIMIEH3UOHHOTO MPOrPaMMHOTO
o0ecrnieuyeHus:

— omneparmonHas cucrema Windows 7, License 49013351 VIJITY Russia 2011-09-06,
OPEN 68975925Z7ZE1309. Cpok: 6eccpoyHo;

- onepanonHas cucreMa Astra Linux Special Edition. lorosop NePr000013979/0385/22-
EI1-223-06 ot 01.07.2022. Cpok: 6eccpouHo;

— nakeT npuknagaeix nporpamm Office Professional Plus 2010, License 49013351 VIJITY
Russia 2011-09-06, OPEN 689759257Z7E1309. Cpok: 6eccpodHo;

— maker  npukinaaHeix — nporpamMm  P7-Oduc.Ilpodeccuonansupiii.  Jlorosop
NePr000013979/0385/22-EI1-223-06 ot 01.07.2022. Cpok: 6eccpoyHo;

— aHTuBHUpycHas nporpamma Kaspersky Endpoint Security ans 6usneca - PacmmpeHHbIH
Horosop 0436/3K;

— onepauunonHas cucremMa Windows Server. KOHTpakT Ha yciyry o npeaoCTaBICHHIO JIU-
LIEH3U{ Ha MpaBO MCIONb30BaTh KoMmmbioTepHOe obecrnieueHue Ne 067/9A ot 07.12.2020 rona.
Cpok 6eccpodHo;

— cucreMa ympasieHusa o0ydenueM LMS Moodle — nporpammHoe obecrieueHne ¢ OTKphI-
TBIM KOJI0M, pactpoctpansercs no auuen3uu GNU Public License (rus);

— Opaysep Yandex (https://yandex.ru/promo/browser/) — nmporpaMMHoe oOecrieueHue pac-
MPOCTPAHSAETCS MO MPOCTON (HeHcKIounuTenbHON) nuieH3un; Auaexc 360 Tapud «Ontumans-
HBIN

— miargopma 1C: Ipennpusitue 8. Joroop Ne0164/3K ot 31.05.2021 r. Cpok aeicTBus:
OeccpovHo;

— cuctema ynpasieHus AanHeIMU Microsoft SQL Server. KoHTpakT Ha yciayru mo npezao-
CTaBJICHUIO JIMIEH3UN Ha TMpaBO HCIOJIb30BaTh KoMIbloTepHOe obecriedenne Ne 067/9A ot
07.12.2020 roga. Cpok 6eccpouHo;

— MHTErpupoBaHHas cpena i papadborku Visual Studio. Kontpakr Ha ycimyru no npeno-
CTaBJICHUIO JIMIICH3MH Ha MPaBO MCIOIB30BaTh KoMIbIOTepHOe obecrieuenue Ne 067/3A ot
07.12.2020 roga. Cpok 6eccpovHO;

— CHCTEMa yTpaBJIeHUs PeTHMOHHBIME 0a3amu TaHHBIX MySQL (https:/www.mysql.com/)
— IIporpaMMHoOe o0ecriedeHHe ¢ OTKPBITHIM KO/I0M, pacipocTpansercs no auuen3un GNU GPL 2
U TIPOTIPHETAPHOM JIUIIEH3UY;

— Apache HTTP-cepsep (httpd.apache.org) — mporpaMmmHoe oGecnieueHre ¢ OTKPBITHIM KO-
JIOM, pacrpocTpansieTcs rno nuren3uu Apache License;

— CKpUNTOBBIN s3bIK 00mero HazHaueHus PHP (php.net) — mporpammaoe obGecniedeHue c
OTKPBITBIM UCXOJHBIM KOJIOM, pacnpoctpansercs no nuuensun PHP License;
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— cucteMa ynpasienus KoHTeHToM WordPress (wordpress.org) — cBOOOHO pactipocTpaHsi-
eMasi CCTeMa C OTKPBITBIM UCXOJHBIM KOJI0M, pacnpocTpansercs noj duuenzuein GNU GPL;

- cucrema yIIpaBJICHUS 0a3zaMu JTAaHHBIX PostgreSQL
(https://www.postgresql.org/download/windows/) — mporpaMMHoe oOecrieueHrue ¢ OTKPBITBIM KO-
nom Open Source, pacnipoctpansiercs 1o ymneH3un PostgreSQL License;

— runiepBu3op VMware ESXi (https://my.vmware.com/en/web/vmware/evalcenter?p=free-
esxi7) ¢ OTKPBITHIM MporpaMMHBIM KojoM Open Source, pactipoctpansiercs mo gunensun GNU
Public License;

- cucremMa OM3HEC-MOACIUPOBAHUS UMLetino
(http://www.umlet.com/umletino/umletino.html) — cBo6oaHO pacmpocTpaHseMoe MPOrpaMMHOE
obecrieuenue Open Source, pacripoctpansercs no jauiensun GNU (GPL);

— MHTEPIpETaTop s3bika mporpamMupoBanust Python (www.python.org) — mporpammuoe
o0ecrneueHre ¢ OTKPBITHIM UCXOJHBIM KOJOM, PACIIPOCTPAHIETCs] B COOTBETCTBUU C JIMIIEH3MOH-
HbIM corjiamienueM PSF u imnensueit BSD;

—  §OporpammHas  cpega Uil mocTpoeHHs — okcmepTHeix  cuctem  Clips
(http://www.clipsrules.net/Downloads.html) — ¢ OTKpBITEIM HCXOHBIM KOJOM, PACIIPOCTPAHSETCS
CBOOOIHO;

— areHTHO-OPHEHTHUPOBAHHBIN S3bIK TPOrPAMMHUPOBAHUS W HHTETPUPOBAHHAS CpeJia pa3pa-
6otku NetLogo (https://ccl.northwestern.edu/netlogo/download.shtml) — nmporpammuoe ob6ecre-
YeHHUE C OTKPBITHIM KogoM Open Source, pacpocTpaHsIeTcs 0 CTAHAAPTHOM OOIIECTBEHHOM JIH-
nen3un GNU;

— MporpaMMHasl cpeia pa3padOTKH MYJIbTHArEHTHBIX CUCTEM M IpHIIokeHui Java Agent
Development Framework (JADE) (https://jade.tilab.com/) — mnardopma ¢ OTKPHITHIM UCXOAHBIM
Koz10M, pactipoctpansiercs no juueH3uu GNU Lesser General Public License (LGPL).

10. Onucanne MaTepuaAIbHO-TEXHNYECKOM 0a3bl, HEOOXOAMMOI1 1151 OCYIIeCTBJICHHUS
o0pa3oBaTeIbHOIO NMpouecca Mo AMCHUIIHHE

Peanunzanus yueOHOTO0 mpoliecca OCYIIECTBISAETCS B CIEHUAIBHBIX YU€OHbBIX ayIUTOPHIX
YHHUBEPCHUTETA JUIS TIPOBEICHUS 3aHATHH JIEKIIHOHHOTO TUTIA, 3aHATHI CEMHHAPCKOTO THIIA, TPYTI-
MOBBIX U MHAWBUAYAIbHBIX KOHCYJIBTAIMN, TEKYIIIETO KOHTPOJIS U IPOMEXYTOYHON aTTECTalUH.
Bce ayauropun yKOMIUIEKTOBAaHBI CIICIIMATH3HPOBAHHON MEOECITBIO ¥ TEXHUUECKUMHU CPENICTBAMH
o0yueHHMsl, CIIy>KaIlllUMU JJIsl Ipe/icTaBieHusl yueOHol uHdopmaruu Oosnbioit aynutopun. Ilpu
HEO0OXOUMOCTH O0YyYaroIMMCs IPeIaraloTcss Habophl AEMOHCTPALlMOHHOIO 000pYy/I0BaHUS U
y4eOHO-HarIAAHbIX TOcOOuH, 0OecneunBarofe TeMaTHYeCKUe HIUTFOCTPALIHH.

CamocTosTenbHast paboTa 00yJaromMXcsl BBIIOIHAETCS B CHEUAIN3UPOBAHHON ayaUTO-
puH, KoTopasi 060pyioBaHa y4eOHON MeOelbl0, KOMIBIOTEPHOW TEXHUKON C BO3MOXHOCTBIO MO
KIIIoUeHus K cetu "MHTepHeT" n 0OecrieueHneM JOCTyIa B JJIEKTPOHHYI0 HH(DOPMAIMOHHO-00pa-
30BaTeNbHYIO cpeny YIJITY.

Ecte momenienue s XxpaHeHus: ¥ MpoQUIaKTHIECKOTO OOCTYKUBaHUS yueOHOTO 000py-
JIOBaHUSI.
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TpeOoBaHMsi K ayIUTOPUAM

HaumeHoBaHMe crieliMalIbHBIX TOMEILEHUHN U
MIOMEIICHUH JIJIs1 CAMOCTOATEIBHOM paboThI

OCHAIIIEHHOCTB CIIEAAJIBHBIX ITOMELLIE-
HUMI U IOMENIEHUHN JUISI CAMOCTOSATEILHON
paboThI

[Tomelienne g JIEKIMOHHBIX 3aHATHIMA,
TPYIIOBBIX U UHAUBUAYAIbHBIX KOHCYJbTa-
UM, TEKYIIe U MPOMEXKYTOYHOM arrecra-
IIHH.

IlepenocHass MyJabTUMEIUIiHAs — yCTa-
HOBKa (MPOEKTOP, IKPaH).
VYyeOnast mebenb

[Tomenienue i 1a0OPAaTOPHBIX 3aHATHHA H
MPOMEKYTOUYHON aTTeCTallili U CaMOCTOSI-
TEJIBLHON PabOTHI

CTtoJibl KOMIIBIOTEpHBIE, CTYJbA. Ilepco-
HaJIbHbIE KOMITbIOTEPBI. Brixoa B HTEp-
HET.

[Tomemenue st XpaHeHUS U MPOQPUIAKTU-
YECKOro 00CTy>KUBaHUS y4eOHOTOo 000py/10-
BaHUs

Cremnaxu. Pazgatounslii Mmatepuail.
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