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MNPOEKTbI «YPOKW N3 KOCMOCA B HOBOM ®OPMATE»
N «3KCTNEPUMEHT B KOCMOCE»

IMeHHO B cucTeme LUKO/IbHOro 06paso-
BaHWA 3aKNafblBaeTCA TOT MHTEN/IEKTYa lb-
HbIA pecypc, KOTOpbI peannsyeTtcs B MNo-
CNeayHoLLE XXN3HeeATeIbHOCTY YeSIOBeKa.
[ns kayeCTBeHHOro npopbiBa B 0651aCTU
a3pOKOCMMYECKOro 06pa3oBaHNA HeobXo-
AVIMO CO3/aTb YC/IOBUS 4/151 paHHER npogo-
PUEeHTaLMN LUKONbHUKOB.

YPOKM 13 KOCMOCA, KaK YacCTb LLIKOMbHbIX
o6pasoBaTe/bHbIX NPoOrpaMm, MoryT B /lyy-
LUYI0 CTOPOHY M3MEHWUTb CO3HaHWE NHOAENA.
Poccus 061afaeT OnbITOM «KOCMUYECKOi
nefarorvkn» 1 YHUKanbHOW cepuein «Ypo-
KOB 13 KOCMOCa». bornee ABafuatv NeT Ha-
3af, KocMoHaBT AnekcaHap Cepebpos cTa
MHULMATOPOM CO3[aHNA 06LLEepOCCUINCKON
06pa3oBaTe/lbHON Nporpammbl «YpPOoKU K3
KocMoca». M3 OTCHATBLIX MaTepranos 6blun
CMOHTMpOBaHbI BuAeopunbMmbl. MNpeanona-
ranocb LUMPOKOE pacrnpocTpaHeHue 3TuX
(h1NbMOB 4S9 LUKOMIbHUKOB. HO 60/1bLLOr0
pa3maxa, 3Ta paboTta He nony4yunna.

BaXHO noHMMaTb, 4YTO KOCMUYECKME
YPOKM 0OYeHb HeobXoAuMbl Ans BOCMMUTa-
HUA M O0OYyYeHMs MOMOLOrO MOKOMEHUS.
OC06eHHO WHTEpPecHO, Korga KOCMOHaBT
CTAHOBMTCA yuuTenem. He BaxHO, rae OH
MPOBOAMT YPOK - B K/lacce Wn Ha opouTe.
B coBpeMeHHOM CTPEMUTESIbHO WM3MEHS0-
Lemcs Mupe obpasoBaTesibHbIA npoLecc -
3TO He NPOCTO NPOLLECC MOJYYEHUSA 3HAHWN,

KHAseBa M.[., KaHAMAAT TexXHUYEeCKUX Hayk,

[OLeHT, pyKOBOAMTE/Nb OTAena
NHCTUTYyTa KOCMUYECKNX TEeXHONOTNH,
®rAOYBO PY[H, reHepanbHbll AUpekTop
AHO «byayuwmnmMm-KoCMOHaBTam»

37O, Mpexze BCero, MOAroToBKa OyayLlero
aKTUBHOIO rpaXkaaHuHa, KOTOopbIA O6yadeT
CTPEMUTBLCSA K COXPAHEHMIO W Pa3BUTUIO
mupa Ha 3emne 1 B Kocmoce. Kocmoc 1 06-
pasoBaHue CTav 3/leMeHTaMu O4HOro Nnpo-
Lecca. be3 rny6okmnx 3HaHWi HEBO3MOXXHO
paboTtaTb B Chepe KOCMOHaBTUKM, a KOC-
MOHaBTMKa OXBaTbIBaeT W Apyrue cdepsl,
VIMeoLLMe OTHOLLEHWE K 6ronorum, usmn-
Ke, MaTemMaTuke, 3KOIOrN.
O6pasoBaTefbHbIl MNPOEKT «YPOKM u3
Kocmoca B HOBOM hopmMaTe» cTapToBan
B OKTA6pe 2015 r., npogomkas ypoKu u3
Kocmoca AnekcaHgpa Cepebposa. Ero uenb -
npuBneYb KypoKam 13 KOCMoca 1 KOCMOHaB-
TOB, W LWKO/NbHNKOB, W” I'Ipe,U,CTaBI/ITe}'IeI7I
KOCMMYECKO oTpacnn. YyacTHMKaAM Mpo-
€KTa He nnaHnpyeTca KoOMaHAWPOBKa Ha
KOCMUYeCKuidi kopabnb. Ho ans cbeMOK 0T -
[aéTCs NpPeanoYTeHNe MecTam, KOTOopble B
TOW UNU MHOW CTEeneHn cBs3aHbl C KOCMO-
coM. ['Toka co3aaHo BCero 5 Takux ypokos
dur3nKa KOCMUYECKOro rnoseTa
Kocmuueckas reorpadgus
Kocmunyeckas 6uonorus
CnieymanbHasa Teopus OTHOCUTENIbHOCTY
JlyHa - cefbMOI KOHTUHEHWT. Mpouc-
XOX[eHwWe, pecypcbl, UCCef0BaHNA
Co3/1aHHbIE LIMKNbI «YPOKOB 113 KOCMOCa»
Mo COOTBETCTBYHOLIMM MpegmeTaM MOX-
HO MCMO/b30BaTh Ha 3aHATMAX B 0ObIYHOM
KaK B rOPO/CKOM, TakK 1 CaMOI OTAa1eHHOM
CenbCKoW LKone. [lpeanonaraetcsi, 4To
CO3[aBaemble YPOKM MOXHO MCMONb30BaTh
N KaK y4ebHbIi MaTepman no coOTBETCTBY-
lOLLEN TEME, a TaKXKe B KauecTBe MeToauye-
CKMX NOCO6OUI ANd yunTenen - Kak cobpartb
mMaTepuan no BbIGPaHHON TeMe.
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MpoekT «OKCNEPUMEHT B KOCMOCe»
cTapToBan 12 neT Haszaj Ha BopobbeBbIx
ropax B 6biBweM [Bople NMOHepoB. Bbin
nogjep>kaH [lenapTamMeHTOM 06pa3oBaHus
r Mocksbl, M"Y nm M.B. JlomoHocoBa, PKK
«IHeprus» 1 opobpeH Poccuilckum Kocmu-
YECKUM areHTCTBOM U ACTPOHOMMUYECKUM
coseTom PAH. ABTop npoekTa b.I. Muwe-
HUYHep - NereHfapHbIiA negaror, OCHoOBaTENb
oTAena acTpPOHOMUM U KOCMOHaBTUKU
[lBopua n1MoHepoB, 3aciy>KeHHbIN paboTHUK
KynbTypbl PP, obnagaTenb BbICLIEN ME>K-
AyHapofHOW Harpagbl Mo acTpPOHaBTUKe -
Medann uMeHn ®paHka ManuHsbl.

Okono 20 NpPOeKTOB LUKOMLHUKOB, yya-
CTBOBABLLUMX B MPOEKTE «IKCMEPUMEHT B KOC-
Moce» Oblnn ocyLlecTBAeHbl Ha 6opTy MKC 1
WCKYCCTBEHHbIX CNyTHUKaX 3eMnu npu Ha-
YYHOM PYKOBOZCTBE W Noffep>kke cneuuanu-
cTO0B PKK « SHeprua» n MBI PAH.

[MpoeKT ABNAETCA KOMMNEKCHbIM: UMe-
€T Hay4yHO-TEexXHUYeCKy, 3KONOMMYEeCKyHo
W ecTecTBEHHOHAY4YHyH0 HanpaBlEHHOCTMW.
WHHOBaLuel npoekTa «3IKCNEPUMEHT B
Kocmoce» fABnseTCa co3faHWe CUCTEMbI,
obecneunBaroLlell B KOHKYPCHOM nopsigke
AOCTYMN 3pYAMPOBaHHbIX LLIKO/bHUKOB KYy4ya-
CTMWIO BpeanbHbIX KOCMUYECKUX MporpammMax
C ncnonb3oBaHnem Me>KayHapogHON KOCMU-
YeCKON CTaHLUMKU, TPaHCNOPTHbIX Kopabnei
1 UCKYCCTBEHHbIX CMYTHWUKOB 3eM/n.

Y WKONbHWUKOB €CTb BO3MOXXHOCTb MNpu-
HATb ydyacTue B peasbHbIX KOCMWUYECKMX
nporpammax. OG6LieHMe CyyeHbIMU, C Bedy-
WMMK cneunanmcTamm KOCMUYECKOW OT-
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pacim u C caMUMU KOCMOHaBTamu - 3TO
MHOroro ctouT. K Tomy > paboTas Haj
MPOEKTOM, paclupseTCca Kpyrosop, noss-
NAeTCHA WHTEPeC K MPUOBPeTEHUD Heob-
XOAUMbBIX 3HAHWIA, NPUXOAUT MOHUMAHMWE
CMbICNa y4ebbl, T.K. 3HAHUSA MO>XKHO NpuMe-
HWTb B KOHKPETHOM fefie. A rNaBHOe, MOXK-
HO NO4YyBCTBOBaTb CebA MONHOMPABHbIMM
yneHamy o6LecTBa, NPUHOCALLUMU CBOWA
COOCTBEHHbIN BKNaj BpPasBUT e CTPaHbl 1
YBEPEHHO OpPWEHTUPOBATLCA B Bbl6ope OY-
AyLei npodeccun.

Kakum Mo>KeT O6blTb 3KCNepuMeHT B
Kocmoce?

1. LLKonbHMKaM npegnaraeTcs nonpo-
6oBaTb CBOM CuUibl B pa3paboTKe uccne-
[0BaTEeNbCKMX MPOEKTOB AN NPOBeAeHus
uccnefoBaHnii B KocMoce. MO>KHO npepno-
YXUTb 3KCMEPUMEHTbI AEMOHCTpUpPYHOLLMe
[eAcTBMe 3aKOHOB (DU3UKKU, MNPOTEKaHUe
XUMUYeCKNX peakuuit, a Tak>ke buonornye-
CKMe 3KCMEPUMEHTbI: Pa3BUT e pacTEeHUN,
HacekoMbIX W Ap., NPeano>KWTb paccMmo-
TpeTb 0COGEHHOCTWU MPUPOAHBLIX ABNEHUN
B YCNOBMAX KOCMWUYECKOTO MoneTa.

JKCNEePUMEHT bl MOTYT ObITb NOCTasne-
Hbl HA MKC, TpaHCnopTHOM KOCMUYECKOM
Kopabne, 61MoCnyTHUKE.

2. Bo3MO>KHO yyacTue akuna>ka KOCMO-
HaBToB MKC ¢ ncnonb3oBaHnem 60pTOBOIA
Hay4HOI annapaTypbl ANA NPOBELEHUSA IKCe-
PUMEHT OB BYC/OBUSAX KOCMWUYECKOro MoneTa,
AN HabNoeHns 3a MOBEPXHOCTbI. 3emMu,
OKO0/03eMHbIM KOCMUYECKUM MPOCTPaHCTBOM
W yfaneHHbIMnM 06bekTamu BeeneHHol. B Ha-
CTOsLLEee BPEMSA TOTOBUTCA Kpeanusaymm Ha
MKC akcnepyMeHT «Pscka».

3. Mpe>kae yem onpeaenuTbCs € 3KCnepu-
MEHTOM, chnefyeT ONpefenMTbCA B Kakon
obnacTu ¥ 4TO uUccnefoBaTb, YTO MpoBe-
pATb, HabngaTb ¥ T.N.

3aTemM M3yuynTb 3TOT BOMPOC Teope-
TUWYECKN, HANTW MHGOpPMaUMIO B IMTepa-
Type M Ha NPOBEpPEeHHbIX carTax Pockoc-
moca, HACA, EKA u pp. cTasuiucb nu
NnofO0OHbIe IKCMEPUMEHT bl B NPOLL/IOM, U Ka-
Kue pe3ynbTaThbl OblM NONyYeHbl. Bo3moXk-

BHELLUKOJIbHM K
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HO, B HacTOfLLee BPeMsA MOABUANCL HOBble
MeTO/Abl WCCNefoBaHUN, W YyYeHbIM OyaeT
WHTEPECHO NOBTOPUTb IKCMEPUMEHTbI.

4. Ecnn nocTaBneHa Hay4yHasa 3afjadva u
BOMPOC TEOPeTUYECKN MU3YUeH, CnefytoLuin
war - nnaHuMpoBsaHWe M NOATOTOBKA 3KC-
nepumeHTa. KoHeyHo, Bam MoOHaf06aTCH
KOHCYyNbTauuy cneymanucToB U YYeHbIX.
Mbl BCerga roToBbl MOMOYb B 3TOM. XKena-
TeNbHO [0 BCTPeYn C yyeHbIMU MPOBECTU
3aflyMaHHble 3KCNePUMEHT bl B 3eMHbIX YC/10-
BMAX UMW COCTAaBUTb NNaH ero NpoBefeHus,
MoAroTOBNTL Bonpockbl. OpraHus3auns u
npoBeAeHne IKCNepMMeHTa - eno L0BONbHO
CNO>KHOE, HO COBMECTHO C OMbITHLIMU PYKO-
BOANTENSAMMU, BNOJNHE BbINONHUMOE.

B 2007 rogy ny4ywine npoekTbl LWKOMbHK-
KOB MocTaBneHbl coTpygHukamun WIMBTI
Ha CNyTHUKe «DOTOH». NPOEKT «Apaxuc»
(rumHasma Nel526), npoekT «LLenkonpsag»
(LION21682), npoekT «Kocmuueckas 6abou-
Ka» (LLeHTp 3Konornyeckoro obpasoBaHus
MIOA(KO)T v nuueit Ne1525). OpraHusaums
NOCTAaHOBLWMK 3KcnepumeHToB - WMBII
PAH; HayuHble pykosoauTenu npod. E.A.
WNbWH 1 k.6.H., KOCMOHaBT C.H. PasaHckuil.

®U3NKO-TEXHUYECKNE  IKCMEPUMEHTbI
«®Paza», «OTONMMT» N «JleTarwwan Tapen-
Ka», pa3paboTaHHble B PKK «3QHeprus» um.
C.IN. Koponesa un nnuee MHPOpPMaLNOHHbIX
TexHonornn Nel537 B 2009r. 6611 NOCT aB-
NeHbl Ha 60pTy POCCUIACKOrO CermMeHTa
MKC B pamKax KOMMN/IEKCHOIO 3KCNEPUMEH-
Ta «Pusnka-ObpazoBaHne», KOCMOHABTOM
FO.B. JToHYaKoBbIM.

B 2012r. gga M3 3TUX 3KCNEPUMEHTOB
«®Paza» 1 «JleTawwas Tapenka», 6biam go-
paboTaHbl 1 yCOBEpPLUEHCTBOBAHbI yyall M-
muca LLONel682 v peann3oBaHbl 3KUMNa>Kem
31/32 akcneguumm MKC .. Mapgankon u
C.H. PeBuHbIM.

YcnewHo peanusyoTca 6uonoruyeckue
9KCMEepPUMEHTbI: Ha CNyTHUKE «BuoH-M»
Nol B 2013r. 1 Ha 6MocnyTHUKe «DOTOH-M»
Ne4 B 2014r. peanu3oBaHo 6onee 12 akcnepu-
MEHTOB LIKONLHUKOB - y4aCcTHUKOB [1po-
rpammbi.

HO MS

B 2014r Ha 60pTy MKC KoCcMOHaBTbI A.M.
CamokyTses u E.O. CepoBa nposenv o6paso-
BaTENbHbIA 3KCNepUMeHT «HayuyHO-06pa3o-
BaTe/NbHasA JEMOHCT paLusa nony4yeHuns Bycno-
BUAX MUKPOTpaBuTaLunN KOHCTPYKLNOHHBIX
3NeMeHTOB 3aJaHHoi (hOpMbl Ha OCHOBE MO-
JIMMEPHbIX KOMMO3ULMOHHBLIX MaTepuanos»
(cokpaLeHHo «Cdpepax») cepumn «Xumus-obpa-
30BaHVe». 3TOT 3KCMNEPUMEHT MOAT0OTOBUN
pebaTa, 3aHMMaloLLMecs No nporpamme «JKc-
nepuMeHT B Kocmoce», negaror I.11. EBceeBa
13 WKonbl Ne1413.

Mo>KeT BO3HUKHY Tb €eLlle Bonpoc: «AYTo
Janblie?».  AHanu3upoBaTb NOMYYEHHbIE
[laHHble A9 UCNOoNb30BaHUA pe3ynbTaToB
“ccnefoBaHns B NPakTNYeCKON AesiTenbHO-
CTW - 3TO OfHO M3 HanpasNeHWn Ansa Tex
PebAT, KTO X0UYeT 3aHATbCA HAYKON.

OpHol 13 npobnem, CBA3aHHbIX C 06paso-
BaHWeM, 0COBEHHO B 06/1acTW KOCMOHaBT U-
KN ABNAETCA TO, YTO yyalneca HeymerT
MPUMEHATbL Ha MNpakKTWKe 3HaHud, nony-
YEHHble B LLKO/E, NOCKO/bKY OTCYyTCTBYeT
TOYKa NPUNO>KEHUS 3TUX 3HaHWA. B pe-
3yibTaTe Pe3Ko CHUXKaEeTCH ypoBeHb NOJA-
roOTOBKM abUTYypUeHTOB, NOCTYynawLWwmnx B
npogpeccnmoHanbHble yuebHble 3aBefieHus.

[Mo3TOMy Uenb HalwKUX NPOEKTOB NO-
MOYb LUKO/IbHMKAM HAayYMTbCA WCMOMb30-
BaTb 3HAHNA O KOCMOCE KaK UCTOPUYECKM
CNO>KMBLUYHOCA OCHOBY (PyHAAMEHT aNbHOW
HayKn Y KOCMUYECKY TeXHUKY Kak cdepy
MPUNO>KEHNA 3HAHWIA.

LLlecTbaecsT NeT KOCMUYECKOWA 3MOXK
[anv BO3MO>KHOCTb Ye/I0BEYECTBY B3I/IAHYTb
Ha cebs CO CTOPOHbI, YBUAETb 3eMHOI LWap 13
KocMmoca 1 0co3HaThb cebs YacThbto BeeneHHoO.

B aTom rogy XI1 KOHKypC «39KCNepumMeHT
B KOCMoOce» npoxoaun ¢ 25 mapTa no 22
anpensi. PaboTano 4 cekumm O4YHON KOHdpe-
peHuMn 1 1 cekuna B pe>Kume BUAEOKOHM e-
peHuun ¢ KpbiMom u . Ap3amac.

MogpobHee 0 paboTe KOH(epeHuuu
«IKCMEPUMEHT B KOCMOCE» W [pYrux mnpo-
ekTax AHO «byayuunm-kocmoHaBTam»
MO>XHO MOCMOTPETb Ha canTe www.6ydy-
LW MM-KOCMOHaBTam.p.
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WEB-BASED VIRTUAL IABOBATOBIES FDB SCIENCE ANB
TECHNOLOGY EBUCATION ANB INSTBUCTOB TOOL FOB BAPIBIY
CBEATING AND AITEBING VIBTUAIEXPEBIMENTS

Yakov Cherner, ATeL -

Advanced Toolsfor e- Learning, Massachusetts, USA

Todays educational system should
prepare knowledgeable and skilled 21st
century citizens, who can meet challeng-
es and demands that are expanding and
changing faster than ever before. Digital
transformation has touched all areas of
human existence, education being among
the forerunners. Presently, online courses

or modules are essential parts of most sci-
ence, technology engineering and mathe-

matics (STEM) curricula from secondary
schools to universities. e-Learning and
Mobile Learning becomes a mainstream
and shifts a paradigm in both secondary
and higher education.

This presentation outlines the latest
trends in online education in general and
interactive  simulation-based e-learning
tools in particular. | will also illustrate the
implementation of these trends in e-learn-
ing solutions developed by ATeL.

Contextual cross-disciplinary teach-
ing and learning gains popularity and
becomes one of the major trends in 21st
century STEM education. It connects the
acquired knowledge to real world appli-
cation and makes learning meaningful to
students. Contextual learning promotes

problem-solving skills and encourages
students to work together and learn from
one another.

Collaborative Learning using social and
communication media and tools like Goo-
gle Docs.

Gamification and the use of Virtu-
al Reality (VR) and Augmented Reality
(AR) is another fast growing emerging
trend. These technologies immerse a stu-
dent into a learning environment stimu-
late their interests, keep their attention
and maintain a positive attitude towards
learning.

Personalization and Adaptive Learning
make education more efficient by tailoring
learning content and activities to specif-
jc objectives and the needs of a particular

student.

Cloud Computing makes it possible to
store and share textbooks, assignments,
assessment. Massive open online courses
(MOQC) are accessible anytime from any-
where to any person with no limit.

Nowadays, apps have to incorporates
both mouse and touch screen functionality
and be able to run not only on PCs, but also
on tablets and smartphones under various
OS (Windows, MacOS, Linux, i0S, and An-
droid).

ATeL has developed multitude of highly
interactive simulation-based customizable
online learning activities and virtual labo-
ratories (v-Labs) for different levels STEM

education. E-learning modules have been
designed to be conducive to the learning

habits of millennials.

BHELLUKOJIbHVK
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Web-based Interactive Energy Efficient
House is an integrated simulation-based
reconfigurable educational environment
designed to enable a wide range of users,
including secondary and higher education
students and interested public, to explore
energy consumption by major systems and
home appliances, get familiar with the do-

Figure 2.The simulation,
shown in the right, allows
users to explore how various
wall parameters affect heat
flow through the wall and,
hence, energy expenses.

The Load Calculator (bottom
left) allows users to estimate
how the replacement various
home systems appliances
will affect the energy
consumption and utility
bills. Virtual systems and
equipment can be controlled
and managed using a
smartphone.
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Figure I.Gamified educations! activities
on Mechanics in the Context of Golf
Game, mobile application for exploring
kitchen appliances and energy efficient
cooking, and VR game on renewable
domestic

mestic use of renewable energy sources, and
acquire more energy-responsible behavior.
It is also aimed to help students study un-
derlying fundamental principles and relat-
ed STEM subjects, as well as to enhance the
understanding of technical concepts and the
economic aspects of using energy efficient
devices and techniques.
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Figure 3. Solar-Powered bleating and PV
Systems. The set of simulations model solar
heating and photo-voltaic (PV) systems.
Simulations allows students to explore
how efficiency of the systems depends on
geographical location, seasons, weather
conditions and some other factors. Itis
possible to switch between fixed tilt and sun
tracking PV systems.

Users are able to choose from a list of
geographical locations of major American
and foreign cities or enter a latitude of a
particular place, rotate the house, vary the
angle of the solar panel, change date, time
and weather conditions and immediately
see how these changes influence the
corresponding solar irradiation within a
day or total solar energy absorbed by the
collector or solar PV panels during a year.
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Figure 4. ATeL's Virtual Kitchen enables
students to explore efficiency of various
home appliances, study scientific
principles and laws underlying their
operation, alter parameters and compare
how these changes affect energy
consumption and efficiency. Users can
also explore the efficiency of various
cooking techniques and processes.
Associated simulations enable students
to investigate in depth operational
principles of home appliances and help
them to study underlying STEM concepts
and laws.

A gamifies 3D version of the virtual
kitchen is available for PCs, tablets and
smartphones (top right).

The combination of hands-on lab prac-
tice with realistic visualization and inter-
active simulation-based online exploration
helps enhance students’ understanding of
underlying scientific and engineering con-
cepts.

Modern research equipment is very ex-
pensive and often unique, many students
have very limited or no access to it. In

Figure 6. The Virtual X-Ray Laboratory
enables students to study contemporary
X-Ray analytical techniques, explore
principles underlying operation of
equipment parts (top right), perform
authentic experiments online, and
observe and study how X-Ray beams
interacts with a crystal (bottom left). v-Lab
includes an open replenishing repository
of virtual samples and expandable set of
practical laboratory assignments - online
experiments. Instructors are able to add
their own samples to the repository and
create new tasks for their students.
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Figure 5. A Hybrid laboratory
synergizes learning effect of hands-
on and virtual experimentation.
Auxiliary simulation (top left)
visualizes the processes occurring
at microscopic level. Simulated

and real devices can exchange

and synchronize measured and
calculated data and allow users to
compare real and virtual data.

addition, the equipment is typically fully
computerized with most tasks executed
automatically without user participation.
This prevents students from acquiring
practical skills in using equipment and
mastering relevant techniques. Virtual
equipment that precisely imitates equip-
ment design and operation helps address
these problems.
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home appliances, study scientific
principles and laws underlying their
operation, alter parameters and compare
how these changes affect energy
consumption and efficiency. Users can
also explore the efficiency of various
cooking techniques and processes.
Associated simulations enable students
to investigate in depth operational
principles of home appliances and help
them to study underlying STEM concepts
and laws.

A gamifies 3D version of the virtual
kitchen is available for PCs, tablets and
smartphones (top right).

The combination of hands-on lab prac-
tice with realistic visualization and inter-
active simulation-based online exploration
helps enhance students’ understanding of
underlying scientific and engineering con-
cepts.

Modern research equipment is very ex-
pensive and often unique, many students
have very limited or no access to it. In

Figure 6. The Virtual X-Ray Laboratory
enables students to study contemporary
X-Ray analytical techniques, explore
principles underlying operation of
equipment parts (top right), perform
authentic experiments online, and
observe and study how X-Ray beams
interacts with a crystal (bottom left). v-Lab
includes an open replenishing repository
of virtual samples and expandable set of
practical laboratory assignments - online
experiments. Instructors are able to add
their own samples to the repository and
create new tasks for their students.
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Figure 5. A Hybrid laboratory
synergizes learning effect of hands-
on and virtual experimentation.
Auxiliary simulation (top left)
visualizes the processes occurring
at microscopic level. Simulated

and real devices can exchange

and synchronize measured and
calculated data and allow users to
compare real and virtual data.

addition, the equipment is typically fully
computerized with most tasks executed
automatically without user participation.
This prevents students from acquiring
practical skills in using equipment and
mastering relevant techniques. Virtual
equipment that precisely imitates equip-
ment design and operation helps address
these problems.
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The v-Lab integrated with the Massachu-
setts Institute of Technology (MIT) course
available on the MOOC edX platform (Fig.

The X-Ray-Lab is currently used as fol-
lows:
» As practice assignments for students,
enrolled in relevant large-scale lecture class-
es or in distance learning courses;
» To prepare students for hands-on prac-
tice in actual X-ray labs;
Figure 8. Interactive e-Learning
environment for Single-Use
Biomanufacturing education and
training. An interactive upstream
process workflow diagram (bottom
left) helps learners understand
the sequence of and interlinks
between upstream procedures and
requirements to them.The diagram
also enables trainees to better
comprehend a big picture of upstream
processing.
The student can also explore the

systems and devices utilized at each
step of upstream processing (top left).

Virtual assignments require students to
perform actual workplace tasks. Following
SOPs (standard operating procedure) and
aseptic precautions, he or she has to clean
and maintain a sterile workplace, assemble
various disposable systems, prepare and
analyze probes, collect data, operate equip-
ment, diagnose and troubleshoot abnormal
situations, etc.

HO #1

6, top left) allows students rrom around the
Globe to develop practical skills in X-Ray
analysis.

Figure 7. International student
collaboration: A group of

Russian students greets and
communicates with their peers
from American universities via
WebEx video conferencing while
jointly performing an online X-Ray
experiment using the v-Lab.

* In combination with real X-Ray equip-
ment for blended experimentation;

 For performance-based assessment of
students’ ability to apply gained knowledge
and skills for solving practical tasks involv-
ing X-Ray diffraction methods.

Simulation-based online modules can
run in four different modes.

* SOP Tutorial introduces students to the
major processes and equipment design and
operation.

* In Practice mode students, following sce-
nario and step-by-step instruction, performs
interactive virtual assignments that exactly
mimic common workplace tasks.

BHELUKOJIbHUK
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* Performance-based Assessment provides
instructors with reliable data on student
skills and understanding and help students
self-evaluate their knowledge and progress.

* Interactive Manual mode sequentially
visualizes procedures and steps demonstrat-
ing how to perform them to accomplish a
required task.

Mo utoram ceccun «TpaekTopuM passu-
TUA UCCNE0BaTENbCKMX M TEXHOMOMMYECKMX
MPOEKTOB AN MO/oAeXn B Poccum 1 3a py-
GeXXOM» CBOKO TOUKY 3peHUs Ha obcyxxpaae-
Mbl€ BOMPOChI 03BYYUN NPeACTaBUTENN CTY-
[EHYECKMX COOOLLIECTB Poccum 1 3apy6exbsi.

Tak, NpesnaeHT MO/MOAEXHOro OTAene-
HUA Poccuiickoro obuiectsa nosmMToNoros
Azamat TomaeB 0603HaumN: «Hayky mbl He
MOXEM HaBsi3blBaTb CWUION U cBepXxy. Moa-
TOMY OYeHb BaXXHO pa3BuBaThb e UMEHHO B
CTyfleH4YecKoi cpege. MoowpsATb pa3BuUTme
HayKu BHyTpW... HeobxoamMmo co3gasaThb
eIMHYIO MN/IOWAaAKY AN MOMOABIX YYeHbIX,
Ha 6a3e KOTOpPOW OHM Mor/n Obl B3aMMo-
[eCTBOBaTb MeXAY COO0W».

Mpeacepartens ucnonHutenbHoro Cose-
Ta rnobasbHoM opraHusauum rno passuTUIo

HIMO (Chairman
of the Executive
Board of Global
Organization for
Development
NGO), OCHO-
Bate/lb W  Te-
HepanbHbIR
avpektop Mono-
LEXHbIN Tpruymd
(Founder and
CEO of Youth

. HAYKA MEOATOTY-NMPAKTUKY

Triumph), Teopruii Muues (Bonrapus),
npurnacun  CTyfeHToB Poccum  03HaKo-
MUTbCA C BeO6-rnobanbHON NNaTopmoi
01 MOMOfeXK, ee 0bpa3oBaTe/ibHbIMM
N KapbepHbIMKW BO3MOXHOCTAMM http://
youthtriumph.com/%D0%B0bout/: «In
brief about Youth Triumph - web based
global platform for youth educational and
career opportunities. Two years ago | start
to draw the concept. A year and half ago |
start to test the concept via Facebook and till
now in my few Facebook groups and pages
are 67 700 members and subscribers. In
May 2016 | created beta version of the web
platform (available at http://youthtriumph.
com). On the third month Youth Triumph
it was visited by people from 160 countries
from 195 on the globe.»

eoprvii MuyeB BbICOKO OLIEHMN YpO-
BeHb OpraHusauyum opyma M BbIpasun
XKenaHve COTpyAHMYaTb C MOJIOLEXKHBIMU
opraHusaymsaMm Poccum no pasBuTumio Hay-
KW, KyNbTypbl M 06pa3oBaHns: «As security
and diplomacy expert, | would like to
extend my gratitudes to The President ofthe
Russian Federation- Vladimir Putin and all
Special Services who ensured the security
of the 19-th Global Festival for Youth and
Students in this complicated international
environment. Facing this task, Russia show
in action again that it is guarantor of peace
by preserving the lives, security and health
of over 29,000 people from 180 countries. |
was delegate of Republic of Bulgaria in lots
of events around the globe and few of them
were global summits and | am impressed of
the high level professionalism and security
measures that you provide at the Festival.

I am looking forward to cooperate with
you and other Russian non-governmental
organizations, universities and institutions.
Young people are holder ofinnovations, fresh
ideas and their development is guarantor for
one peaceful world. Development of youth
is priority and we, Bulgaria and Russia are
brother countries so we need to intensify our
cooperation in the areas of youth, culture
and education.»
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