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Raghu Raman, Krishnashree Achuthan, Vinith Kumar Nair, Prema Nedungadi. Virtual
Laboratories - a historical review and bibliometric analysis of the past three decades.
Education and Information Technologies. 2022. hitps://doi.org/10.1007/s10639-022-

11058-9 (mara oopamenus: 02.10.2022).



https://doi.org/10.1007/s10639-022-11058-9

BupTtyasnbHasa naéopatopms_1

BuptyanbHas nabopaTopusi «IpecTaBiIsieT co0o mporpaMMHO-anmapaTHblii KOMILIEKC,
MO3BOJISIIONIUN TPOBOJAUTH OIBITHI 0€3 HEMOCPEICTBEHHOIO KOHTAaKTa C peajbHOU
YCTAHOBKOMW WJIM IIPU ITOJHOM OTCYTCTBUM TAaKOBOHU. B mepBOM ciiydyae Mbl UMEEM JIENO C

TaK Ha3bIBAEMOW JIA0OPATOPHOM YyCTAHOBKOM C YHAJCHHBIM JOCTYIIOM, B COCTaB
KOTOPON BXOJIUT pealibHasi J1adopaTopusi, MPOrpaMMHO-ANIAPATHOE OOECIeueHue s
yIPABJIEHNS YCTAHOBKOW W OLM(PPOBKU MOIYYEHHBIX JaHHBIX, a TaKXe CpEICcTBa
KOMMYyHHKanuyu. Bo BTOpoM ciiyyae BCE€ DIPOLECCHI MOACIUPYIOTCS IPHU IIOMOIIU
KOMIIBIOTEpA

A.B. Tpyxun. «O0 WHCIIOJIB30BaHUU BHUPTYaJbHBIX jJaboparopuii B oOpa3zoBaHum» //
OTKpBITOE M TUCTAaHIIMOHHOE oOpa3oBanue. — 2002. — Ne 4 (8)




BupTtyasnbHaa nabopatopma _2

[IporpammHuas BUpTyasibHasi J1aboparopus — 3TO KOMIIBIOTEpHAs peanu3aius
MaTEeMaTUYECKOM MOJIETTU M3y4yaeMoOro SIBJICHUS WM YCTPOMCTBA, BUPTyaJbHbIC
WHCTPYMEHTHI JIJIs 33JIaHUs MTAPaMETPOB U BU3yIM3alMKM 3HAUCHUN U3MEPSIEMBbIX
BEJIMUMH, CpEJCTBA IUIAHUPOBAHUS JKCOEPUMEHTa, cOopa © 00pabOTKU
MOJTYYCHHBIX PE3YJIbTATOB.

MNuapiMu cnoBamu,

BuprtyanbHas nadopatopust = {Mojieib U €€ mporpaMMHasi peaiu3aius,
[Tpubopsl, BeruncnurenbHbli SKCIepuMeHT, JlaHHble (MCXOIHBIE, TOTy4aeMble),
NHCTpYMEHTHI 1151 00pabOTKH Pe3yIbTaTOB IKCIIEPUMEHTOB } .




[IpMep. [lporpamMMHada BUpTYyaJibHaA
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[IporpamMmHasi BUpTyasibHas Ja00paTOpUsL:
mporpaMMHas peanusaliysi MoJIeu,

JTMHAMHUYECKUH rpaduyeckuii 00pa3 yCTponcCTBa,
puoOOpkI U rpadUKy.

1. Virtual Laboratory- BupryanpHas 1abopaTopus.
https://kai.ru/documents/683568/1374382/V_VLab.pdf/668f71d4-f14c-4215-
aa//7-c59ce03191d1 (nara oopamenwms: 02.10.2022).

2. 10.b. Konecos, 10.b. CenmuenkoB, [.b. Mumxo. MvStudium B ydeOHOM
nporecce. KommnbroTepHble HHCTPYMEHTHI B 0OpazoBanuu, Ne6, 2007, ctp. 32-38



https://kai.ru/documents/683568/1374382/V_VLab.pdf/668f71d4-f14c-42f5-aa77-c59ce0319fd1

[IlporpaMmHo-annapaTtHasa BUpTYya/ibHaA
nabopatopuA

BuptyanbHas mabopatopusi C peaJbHbIMU KOMIIOHEHTAMHU
(https://www.irz.ru/products/kpa/394.htm)



https://www.irz.ru/products/kpa/394.htm

BupTtyasbHbie nabopatopmm_1

[Tonb30Barens HMMEET JE€NO C KOHEYHBIM IPOAYKTOM -
VHuKalbHbIe pa3paboTku. Jaboparopuel.  TeXHOIOrWs  M3rOTOBICHHMSA  HE  BakKHA

TI0JIB30BATENIO. ITonp3oBarenbekas MoaupUKanus

CYLIECTBYIOIINX JA00PaTOPHUl IPAKTUYECKU HEBO3MOXKHA.

[Tonp3oBarent0 MNpemIaracTcsi TEXHOJOTHSA, IO3BOJISIOLIAS
CaMOCTOATENIBHO CO3/1aBaTh JIabOpaTOpUuM U3 KOMIIOHEHTOB.
YHHUKAJIbHbIC TEXHOIOTUU MoXHO HCIONB30BaTh W MOAUDUIIMPOBATH CYILECTBYIOIIUE
pa3paboTky 1abopaTOpHii. naboparopuu. B paMkax KOHKPETHOTO MOAXO0Ja KOMIIOHEHTBI
YHUPUIUPYIOTCSI M HMX MOXHO HCHOJb30BaTh IOBTOPHO B
Pa3HBIX JA0OPATOPUSIX.




BupTtyasibHble nabopaTopum_2

Texnosornu Ha 0a3e cpell MOICTUPOBAHUS ™)

bubnuorekn JsabopaTopuii, Kak KOHEUHBIA MPOJYKT,
CO3ar0TCA C IIOMOIIIBIO cpea MOACINPOBAHUNA
(Matlab+Simulink, OpenModelica, MapleSim, System
Developer, AnyLogic, SiminTech, AnyDynamics,...).

[Tonp30BaTeny MOTyT, UMEsI HCXOAHbBIE TEKCTHI U HABBIKU
paboTHI CO CpelaMu MOJSIUPOBAHUS, MOAUPHUIIUPOBATH
J1aboparopum.

» *) Hanbonee nepcneKTuBHble (IMHHOE MHEHME)




TpeHaXepbl:NporpaMMHbIe

https://www.vrnlab.ru/catalog item/virtualnaya-santehnika/



https://www.vrnlab.ru/catalog_item/virtualnaya-santehnika/

TpeHaxxepbl:nporpaMMHo-anmnapaTHble

[IporpamMmmHo-anmnapaTHblid TpeHaxkep. Oneparop ¢ MOMOIIBIO peaTbHbIX
YCTPOWCTB YIPABISAECT BUPTYATIbHBIM OOBEKTOM (ITOPTOBBIM KPAHOM).

http://transas.ru/




YHUKaibHble nporpaMmbl. MoandpmumnpoBaTth U
npmMcnocabamBaTtb « Moj cedba» CNOXKHO,
MCMOJIb3yEM «KaK eCTb»

@ JBMHEHNE KOCMWYECKIX TEN - O X

@aan  Momowes Bemog
N BIPTYVATILEHAN JIABQPATOPLLT
WUy IIBELNEEILIE KO B O TRl

n (90300 MOHETHP Y ITHXIDOTHANMM
n SAROHBIKEILIEDA

n TOHOTpal) BERTOPE CROPOCTH

n LATHCTHHCCRHAE CHANTARLH CITYTHHRH
“ JIpENECCHA SKBATOPHANGHOH| O POHIGL

“ NMAHEBPEIHA OPOHIE HiOTH: JABHAEHHE

SaIaga ABYX H MHOLHX T8l

ABtop — npodeccop byruxor E.W. (hilp://butikov.faculty.ifmo.ru/index=.html)



http://butikov.faculty.ifmo.ru/indexR.html

EPHYSLET PEYSICS

W. Christian and M. Belloni. Physlets: Teaching Physics
with Interactive Curricular Material, Prentice Hall, Upper
Saddle River, 2001.

See also:



http://webphysics.davidson.edu/applets/applets.htm

CoBpeMeHHble OUB/IMOTEKU - CTYAEHTHI

MpuMepL! BUPTYanbHbIX NaBOPATOPHBIX NPaKTUKYMOB

Pa3paborumi/HassaHne (Npu Hank4mm) floctyn ABTOHOMHOCTb TpebosaHus k M0
mediadidaktika.ru caoBoaHbIi Tpebyerca ceTe MuTepHer Adobe Flash Player*
Cankr-TNetepbyprckuid NONMTEXHWYECKWA YHMBEDCUTET ) .
Merpa Bentoro Ce0B0aHSIA TokanbHbIi KOMNLIOTED LabView Runtime Engine
cneryy Internet Explorer ogHoi w3 no-

KOMMERHECKHIA NokansHeIA
WHTepHeT-onMMNKMaaa no huanke CNEqHNX BEPCHIA
Lincbposoit anemeHT/BupTyansHuie nabopatopui KOMMEDHECKMIA NokansHbI OtnentHoe MO e TpebyeTtca
HoBOCWOMPCKMA rOCYAPCTBEHHLIA TEXHMYECKMA YHU- ca0BonHLi [T—— Omaeneroe 110 He TpeByercs
BEpCUTET
Yparnecuti (penepancibii yunsepciter  PHML] «Co- KOMMEDHECKU NokansHeIR Adobe Flash w NI LabVIEW
BPEMEHHIR M3MYECKUA NPAKTAKYM»
Sunspire/Buptyanshas naboparopus oblei duamkm KOMMED4ECKHIA NokansHei OtpentHoe MO e Tpebyetca

®omuuena E.E. BupryanbsHbie n1abopaTtopHbie padOThI B
JTUCTAHIIMOHHOM OOy4eHUHU Puszuke. Mup Haykw,
KyJIbTYpbl, 00pazoBanus. Ne 1 (92), cTp. 65-69, 2022.




CoBpeMeHHble BUBIMOTEKU -LLKOJIbHUKM

IVlHTepaKTI/IBHaH D Iclil) TepaKTI/IBHaH 3D

U3KKa 31Ka

MHmepakmueHasg 3D «dusuka. 8 kaacey WHmepakmusHasg 3D «dusuka. 9 kaaccey

B NOMOLLb WKOABHUKOM, U3y4aioumMu ¢)U3UK}’ B NOMOUJE WKOABHUKAOM, U3y4alowumMu ¢U3UKy

https://vr-labs.ru/laboratories/



https://vr-labs.ru/laboratories/
https://vr-labs.ru/laboratories/

CoBpeMeHHble BUBIMOTEKU: CCbIJIKU

https://edtechreview.in/e-learning/5255-top-online-tools-and-
virtual-labs-for-fun-experiments-teachers-must-know )

L|EHTP TOMCKUW
LIMOPOBbIX NONUTEX

ObPA30BATE/IbHbIX

PECYPCOB el

httpy/portal tpu.ru/ )
pfportal tpuru/ceor V.

BupTyassHble  AQBOpOTOpHBE POBOTHl - 3710 KOMMBIOTEPHBIE  MPOTRAMMbI,  MO3BOASIOLLIME  BBINOAHSTD
3KCNIEPUMEHTBI M MOAYYAT PE3YALTATH D3 HEMOCDEACTBEHHOTO MCTOABIOBOHWY PECABHBIX ACDOPATOPHSIX
YCTQHOBOK W MPMOOPOR. Mbl CO3AQEM WHTERAKIMBHYIO MOAEAL AQDODATOPHOM YCTOHOBKM, BKAIQHCIOLLLYIO
L BMDTYCOAbHbIE PMOODEI U MHCTRYMEHTHL. KOMMbIOTEPHOA MOAEAD AQET BO3MOXHOCTb CTYAEHTY NOCAEAQBATEABHO
BbIMOAHATL 3TCMbI MPOrPaMMbE AQBOPATOPHOW PaBOThl. PaoTa ¢ BMPTYQABHOM AQDOPATOPHOM YCTAHORKOH
HOMOMMHOET CBOEODPA3HYKD KOMMBIOTEPHYIO MDY, MOXHO HOKAMCTD KHOMKM  BMPTYGABHsIX MPHOOpOS,
NEPEKAIYaTs TYMOAEPS, MOBOPAYMBCTE BEHTUAM, MOAKAKCHOTE MPOBOAQ, HODAIDACTL 30 TEYEHMEM KMAKOCTH,
BupTyankHble  FOPEHAEM v ADYTMMMU CDHBUHECKAMM U XMMUHECKAMM SBAEHUMM U TEXHOAOTUHECKMMY MDOLIECCAMM.

naboparopum

» UTMO: http://expert.itmo.ru/lab list



https://edtechreview.in/e-learning/5255-top-online-tools-and-virtual-labs-for-fun-experiments-teachers-must-know
http://expert.itmo.ru/lab_list

TexHonornmn Ha 6a3se yHMBEpPCasibHbIX
cpej MoJeIMpoBaHUA

LabView (https://www.ni.com/ru-ru/shop/labview.html)
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» [MaHenb nabopaTopmm + KOJ, Ha S3blKE MOE/IMPOBAHMS



https://www.ni.com/ru-ru/shop/labview.html

TexHonornmn Ha 6a3se yHMBEpPCasbHbIX
cpe MoJeIMpoBaHUA

MathWorks (https://www.mathworks.com/) e o

Tune a PID Controller
P

= Select plant

Ly Plant [ select v

w ' . ' ' ' ' - Specify controller settings
Form | Paralial v Degrees of Freedom DOF v  Controller Type F! b4
~ Specify system performance goals
Domain  Time - < — - e

| I

02 Response Time (s) 2

| 1

Transient Behavios g

——

0
1 B » Specify optional parameters

= Display results
[EEE

Output Plot Step Plot: Reference fracking v Sysiem response characlenstics
Baseline controller | Hlone

» GUI Matlab Live Editor
(https://www.mathworks.com/products/matlab/
live-editor.ntml?s tid=srchtitle live 1),



https://www.mathworks.com/
https://www.mathworks.com/products/matlab/live-editor.html?s_tid=srchtitle_live_1

TexHonornmn Ha 6a3se yHMBEpPCasbHbIX
cpe MoJeIMpoBaHUA

MathWorks (https://www.mathworks.com/) App Designer.
(https://www.mathworks.com/products/matlab/ap

designer.html).
Build Your Own Lab Interfaces B e
£ 5 0 @ webapplSanmatworscom 3 i mappeMassspringlam.. % @ | @)
MATLAB and Simulink support the construction of user interfaces to
customnize virtualized lab environments. Use existing apps inside . 0
MATLAB and Simulink as the basis for a virtual laboratory or create b |_. $
Ly
ind Ao Desianer. :
your own using App Designer ]— . . 0
MATLAB apps allow your students to experiment and learn k I T
engineering concepts without focusing on the code or software- \ o
specific skills. Students interact with apps within MATLAB or -y —— § ":
MATLAB Onling. Apps can be shared in a browser with MATLAB Web —— m; : -nnsl
App Server. e | E S S

Initial Pezdion {m) ] i

() Watch video: MATLAB Apps (3:35) f 0
mputFock(l) | 10 |Gaw v 3

sotme) | 2l - &



https://www.mathworks.com/
https://www.mathworks.com/products/matlab/app-designer.html

TexHonormm Ha 6ase yHUBepCasibHbIX
cpej MoAeIMpoBaHMA

OpenModelica (https://www.openmodelica.org/)

OpenModelica Connection Editor (OMEdit)

» Graphical Connection Editor

» Modelica annotation 3.1z supported making the exchange of models to other tools easier
o Ot C++ libraries used

» Click the thumbnail for a screenshot.

OMEdit Integrated with Electronic Notebooks and Interactive Simulation

« (Gives students the facility to export/import models between OMEdit and electronic notebooks.
« Uses OpenModelica Interactive (OMI) subsystem to perform interactive simulation.

« Online simulation makes the simulation respond in real-time to user input.

« Click the thumbnail for a screenshot.



https://www.openmodelica.org/

TexHonornmn Ha 6a3se yHMBEpPCasbHbIX
cpe MoJeIMpoBaHUA

OpenModelica (https://www.openmodelica.org/)

P e I ===~ . OpenModelica Notebook (OMNotebook)
Fde b 'ﬁ-r M n.l Tooh g
r‘" l Hu . Hﬂ ﬂ E ﬂ H ‘ [ .,-. ‘ = f 'ﬂﬂ' =k o M « Aliterate programming notebook
u'__ ‘, x - « OMNotebook is a Mathematica style Motebook for Modelica.
| Modsicn andard ldpepry  * o ‘- i Notebook « The purpose of OMNotebook is to provide an advanced Modelica teaching toal.
| = ] Meddas Eﬁ! .l iwi I | s Click the thumbnail for a screenshot.
& [l Becks =
1 (3] Constant
[l Teectral DrControl Under OMNotebook
i [T] Pt
5 [ ko r On ro s DrControl i an interactive course material in control theory based on the electronic book CMMNotebook.
+ [l Magret: « DrControl can be an alternative or complement to the traditional teaching method with lecturing and reading
&5 ] Mbaeh textbooks in control theory.
I [l Mechanies Hodalica Edion «  Click the thumbnail for a screenshot.
e
" u haritn
i [ Sesbeiraph
# [ Thermal = N 1 "
ﬂ UieryGunde ) . B -
71 e . https://www.openmodelica.org/openmodelicaworld/tool

i'h.l' ‘_::4‘ s ——— ol
| utrw 1 B ol
[+ Mosehcanlochanas Motk | o

i 4



https://www.openmodelica.org/
https://www.openmodelica.org/openmodelicaworld/tools

TexHonornmn Ha 6a3se yHMBEpPCasbHbIX
cpe MoJeIMpoBaHUA

MapleSim (https://www.maplesoft.com/products/maplesim ;
https://www.basissoft.ru/map _product sim.html )

Engineering Curriculum Content: Exploring Engineering Fundamentals

- Free, professionally developed content designed to teach engineering fundamentals. Students use this material to explore and reinforce
Hales—Oft Products Solutions. @ Purchase Support concepts, and instructors use it to supplement lectures, and as base material for lzbs and assignments.

Robot Manipulators

Classroom Content: Control Theory

Electrical Circuits

£ ! Intro to Vibrations

. . - Té
n of M room materials that make it easy to bring modern § I Intro to Control Systems
) ) W=
b

Maple and MapleSim for Control Theory:

control design.

Also Available: Classroom content for Control Theory



https://www.maplesoft.com/products/maplesim
https://www.basissoft.ru/map_product_sim.html

TexHonornmn Ha 6a3se yHMBEpPCasbHbIX
cpe MoJeIMpoBaHUA

System Modeler (https://www.wolfram.com/system-modeler/).

Virtual Lab Libraries

Make education come alive and be more engaging. Virtual Labs are open educational resources (OER) designed to

encourage student curiosity by allowing students to test ideas with immediate feedback in a programmatic

environment.

Virtual Labs
High School Physics High School Biology H|gh SchoolP hy5iE5
The High School Physics library provides interactive The High School Biology library provides interactive
examples and exercises related to high-school physics examples and exercises related to high-school biology Eubnuoteka H |gh5(_hoolp hysics BKNHOYAET
COUTses, » courses, »
Free Free WHTEPaKTHUBHBIE ﬂﬂﬁDpﬂTOthle paﬁOTbl no
(I]H3HI{E ANAYYHalWKWMXCAH CTapLWKMX KNacCob. DHa
High School Chemistry A College Thermal COOEPHMHT MHOMECTBO YNpaXMHEHWA, CBA3AHHbIX
The High School Chemistry library provides interactive The College Thermal library provides interactive C KYpCaMM KWHEMATUKW W AWHAMUKK.
examples and exercises related to high-school chemistry examples and exercises related to heat transfer and
COUrses, » thermal engineering courses. » @
Free Free £# BubnmoTera HighSchoolPhysics
College Biology College Digital Electronics

The College Digital Electronics library contains
electronics labs for college students. »

The College Biclogy library provides interactive
examples and exercises related to college biology
courses, »

Free
Free




TexHonornmn Ha 6a3se yHMBEpPCasbHbIX
cpe MoJeIMpoBaHUA

System Modeler (https://www.wolfram.com/system-modeler/).

Ovinis n Peru

Modeling and
Simulation

of Complex
Dynamical
Systems

Virtual Laborato
on Wolfram Syst

Modeling and Simulation of Complex
Dynamical Systems: Virtual Laboratory

Approach Based on Wolfram
Systemmodeler
Vladimir Ryzhov (Author) , Tatiana Fedorova (Author) , & 2 more
FORMAT
@ Springer Link
Hardcover
@ AVALLABLE Modeling and Simulation of Complex Dynamical Systems pp 91-168 ‘ Cite as

Guidelines for Performing Virtual Labs in Wolfram
SystemModeler

Vladimir Ryzhov, Tatiana Fedorova, Kirill Safronov, Shaharin Anwar Sulaiman &, Mark Ovinis & Veeradasan

Perumal

Chapter | First Online: 17 July 2021




TexHonormm Ha 6ase yHUBepCasibHbIX
cpej MoaeIMpoBaHMA

S|m|nTeCh lhttpS:/lSl mlnteCh'rU/) IM lNpakKTUKyM N0 MOAENUPOBaHWUID CUCTEM Kaprawos B.A.

M - | 2eromaruueckoro perynuMpoBaHmns WaGaes EA.

'I'Ec“ ' o Koznoe 0.C.

=, | lWekaTvpos A.-M

¢z Siminlech =~ +7495 221-2;

Simulation In techmic

M MopaenbHoe NPOeKTUPOBaHKE fepman-Tankun C.T.

KapTawoe B.A.
INEKTPOMEXAHUYECKUX MEXaTPOHHBIX o
n“ Netennos C.H.

MOAYNEN ABHUMEHWS

O SIMINTECH CHAHATL QUCTPHEYTHE HAYKA W OEPAIDBAHHE BAKAHCHH HOBDCTH CNPABKA HOHTAKTE SOPYM

M MopaenvwpoBaHuWe B 3NEKTpONPUMBOAE Kanaues HO. H.

Cpeﬂa OUHAMMWUYECKOT'O o
Npeobpa3oBaTen aBTOHOMHbIX Kanaves HO.H.
MO,[[QH]/IDOB&HMF[ H MCTOYHUKOB IHEPr UK Anexcanppos A.T.
Sil]lIHTQCh M MpUMeHEHWE NPOrPaMMHOr0 NaKeTa lainpyk A P.

MNuasyenko T. A,

Il SiminTech gns M3y4EHUA TEQRPUMK
o ABTOMAaTWUYECKOro YNpasneHus
SIM MeToauKa MOAENMPOBAHWA AMHAMMWKKA Wexarypos A.
AONONHWTENEHAR MHDOPMALHA l.I,HEcH OKTOKQNTEpa
—— . I
| MeToauKa MOAENMPOBAHWA AAMHAMWUKM Wexatypos A.l

Kopcakos A. P

| napoTypbUHHON YCTaHOBKMW



https://simintech.ru/

TexHonornmn Ha 6a3se yHMBEpPCasbHbIX
cpe MoJeIMpoBaHUA

AnyDynamics (https://www.mvstudium.com/)

nyuynamics & - [LAUsersisemuUocumentsil IpoeKTeNINuae MU g g.m... ==
ml MNpoext Pegaktnpoeate Cepewc Buag Mogens OxkHa [Momouws
l4\ HoctynHa Hosan sepcus v.8.2,9! - 8 %X
Ehral = Nl 520 wEae ) A Jomewa [v[riac
: Zli[ 1 Model
= = == > -0 1
=] E Knacctk || QI I'IapaMEprl D oo 1 l: _{i 1 -‘ —Lb m-
Q Model .. @ NepemenHbie
s, 8 Knaccl || L. € KOHCTaHT
----- g Tunbl - F| @yHKUMKM U npoueaypel
----- | KOHCTaHTBI NPOEKT | 5 KommenTapHii
IIIII % rl:mm“noﬁanbHble ) 71 B anicos Kmace 1_1
.... & bHbIE nepe ﬂ rl'lﬁpleHe Il
..... \F. Mpoueaypsi 1 dyH i€ HenpepbigHbie ||
E@' Hnnop'n'ipyenue M= @ NokansHeie ofbekTl
@@ Systib @ Knacc_1_1: Knacc_1
----- @ CBoiiCTBa 3K3eMNNApa
< I > |« > Kapra nosegewns Crpyrrypal
CeoBogHan sepcua | v.82.1 |(c) 1997-2022 MVSTUDIUM Group /

Kapra noBenenus (MaiirHa COCTOSIHHI) YIIPABISET XOJI0M SKCIEPUMEHTA C
aKk3eMIuIsipoM kitacca Kimace 1 (sraboparopHast ycTaHOBKA).
ITOT UHTEpPENC MOMOTAET CTPOUTH CIOXKHBIE JTa00OPATOPHH.



https://www.mvstudium.com/

TexHonornmn Ha 6a3se yHMBEpPCasbHbIX
cpe MoJeIMpoBaHUA

AnyDynamics (https://www.mvstudium.com/)

Pabora aBroMoOmnbpHOrO0 nuddepenmuaropa — ananor GUI



https://www.mvstudium.com/

TexHonornmn Ha 6a3se yHMBEpPCasbHbIX
cpe MoJeIMpoBaHUA

AnyDynamics (https://www.mvstudium.com/)

https://www.cctv.ru/

=

- .
= -
- .
: - e
- L
. >
-

[{ucdpoBoii ABOMHUK OXpaHIEMOro 00ObEeKTa — CO3/IaH ¢ moMoItbo AnyDynami



https://www.mvstudium.com/
https://www.cctv.ru/
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