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HPEJIUCJIOBHUE

ABTOpBI OCO3HAIOT JAUHAMUYHOCTH cQephbl O0O0JaYHBIX TEXHOJIOTUH U
HEBEPOSITHO BBHICOKUW TEMIT TIOSIBJICHUS HOBBIX HJICH M CEPBUCOB B 3TOU cepe.
HexoTopbie Bemy, KOTOPbIE CErOJHSA KaXKyTCs HaM HEMPOCTHIMU B OCBOCHUHM
HOBALIMSIMU, YX€ K MOMEHTY BBIXOJAa KHUTM U3 TUNOTpaduu CTaHyT
TPUBHAIBHBIMU W apXaW4HbIMH, a CEpBUCHI, 3G(PEKTUBHBIC CETOJHS B
oOpa3oBaTeNbHBIX TMPWIOKEHUAX, 3aBTpa OYyIyT 3aMEHEHHl eme Oosee
3bdexTuBHBIMU. DTO — JJsIeecss MPUKIIOUYEHHE, B KOTOPOM HMHTEPECHO
y4acCTBOBATh B €KEIHEBHOM PEKHUME, HO HAlMCAHUE MOHOTpauu, HEU3OEKHO
buKkcupyromei Kakyro-TO HE3aBEPIICHHYIO CTaJHI0 3TOTO MPUKIIOUCHUS —
3aHsATHUE HEOJAroJapHOE U €/1Ba JIU BOOAYIIEBIISIONIEE.

Mp1 B3sIMCH 3a 3Ty paboTy, HaMmepeBasCh MMOMOYb HAIIMM KOJUleraM
MpenoaaBaTesisiM U CTYJICHTaM «BOWTH B TEMY» U MIPUCTYIUTh K MPAKTUUECKOMY
HCIIOJIb30BAHUIO OOJIAYHBIX TEXHOJOTMH B IOBCEIHEBHOW 00pa3oBaTEIbHOU
NEATEIIbHOCTH.

OTa KHUTa COACPKUT 0030p MHOTUX COBPEMEHHBIX PECYPCOB, B TOW WIIH
WHOW CTEMEHW CBSA3AHHBIX C OOJAYHBIMU TEXHOJIOTHUSIMH. OTH HUCTOYHUKH
OOIIEAOCTYNIHBI, HO HE KaXKIbIM YKPAaMHCKUW CTYACHT U HE KaxIbld
npenojaBaresib  YKPaMHCKUX YHHBEPCUTETOB pacrojiaraeT JOCTATOYHBIM
BpeMeHeM (U JKeJTaHueM) ISl KPOTIOTJIMBOTO TMOMCKA U THIATEIBHOTO U3yUYeHUS
ATUX UCTOYHHUKOB.

B kHHre mnpenactaBlieH TakKe Halll JIOKAJIbHBIA OMNBIT HMCHOJIb30BAHUS
00JIaYHBIX PECYpPCOB B 00pa30BaTEIHFHOM IPOIECCe HEOOJBIIOTO YHUBEPCUTETA.
OnucaHo Takke CoJep)KaHUE HOBOW YyueOHOW IUCHUIUIMHBI «O0nadHbIe
texHnosioruu (Cloud Computing)».

Kuaura comepxut Tpu pasnena. B mepBoM pasnaenie Mbl MpeICTaBUIN
OCHOBHBIC COCTABJISIIONIME, HEOOXOMMWMbIE IS TPUMEHEHHUS OO0JauHbIX
TexHoJoruid. Onucanu kioueBble TpeHIbl |T-cdepbl, kKoTOpbIe BIMAIOT Ha
COBPEMEHHOE 00pa30BaHME.

Btopoit paszmen MOCBSIIEH UCTOPUM  BO3HUKHOBEHHMS  OOJIAUHBIX
TexHonorud. B Hem mpuBeneHsl nOpuMepsl  pa3BopauuBanus I T-



UHPPACTPYKTYPHI, 3aTPOHYTAa IKOHOMHKA 00JadHO chephl (KiIayT0HOMHUKA),
onucaHbl 00JaYHbIE MTPOBAIAEPHI, 1aTa-1EHTPHI.

Tpertuit pasnen coaep UT onmucaHue OOJIAYHBIX CEPBHUCOB M 00JIAYHOTO
WHCTPYMEHTApHsl, KOTOPbIE MOTYT OBITh HCIIOJB30BAaHbI B Y4EOHOM IIpoIliecce.
Taxxe mpencraBieHa KiacCHU(pHUKaAIUs 0ONaYHBIX PECYPCOB B 3aBUCUMOCTH OT
YpOBHEM 00pa30BaTENbHBIX 1IeJIel TaKCOHOMUU biryma.

ABTOpBI BhIpaxkarT OsaronapHocTs Ceprero balijauyHoMmy, COTPYIHUKY
komnanuu  Microsoft Ukraine, xoTopelii peryispHo 3HAKOMHJI Hac C
HOBEHIIMMU TexHoJorusiMu B IT-cepe BO Bpemsi CBOMX BBICTYIUICHHH Ha
IUIOIIAJKE HAIETO YHUBEPCUTETa, a TakKe B CBOUX EXKEMECSYHBIX
MH()OPMAIMOHHBIX JJIEKTPOHHBIX COOOIIEHHUAX. Mpbl OjarojapHel €My 3a
npuriameHus Ha Axagemudeckue auu Microsoft, xondepenuun Microsoft
SWIT 2011, 2012. Dtm meponpuaTus AaIA TOTYOK JJISI OCBOCHHS HaMU
TEMAaTUKHU O00Ja4YHbIX TEXHOJIOTHM.

IToromok kpbeIMCKMX XaHOB Xanum [‘mpai, 3aBepmias NpenucCIOBHE K
CBOEMY HCTOPUYECKOMY COYMHEHMIO «I't0ibOIOH-M-xaHaH» cka3al Tak: «Mos
npock0a K BETMKOMYIIHBIM YUTATEISIM 3aKII0YaeTCsl B TOM, YTO OHH HE CTaHyT
nepeaaBaTh MOM yIYIIEHUS U OIIMOKA HAMBHBIM TIPOCTOJIIOIMHAM, & TTOXKEAI0T
UCIPABUTD U TIEPEIENaTh KHUTY IEPOM YUEHOCTI.

[IpocTooMHOB, HABEPHO, YK€ HET, HO CTYIEHThl OCTAINUCh, U CTECIEHb
UX HAMBHOCTHU C BEKaMU HE YMEHBIINUIACh. MBI HaJeeMCsl, UYTO HAIIIH KOJIJIETH B
YHUBEPCUTETAX CMOTYT MCIOJIb30BaTh HAIll TPy, HWCIPABIss €ro, eciu
HE00XO0AMMO, IEPOM YUEHOCTH.

3apema Cetioamemosa,
Invzapa Abasnumosa,
Jletina Medocumoasa,
Cycana Ceumsenuesa,

Banepuii Temuenxo.
Hexabps, 2012



PA3JIEJ L.
WHTEPHET, OBJIAKA, E-LEANING

1.1 UHTEPHET B ObPA3OBAHUHA

OkcnepThl U3 MaccauyCeTcKoro TEXHOJOTMYECKOr0 HHCTUTYTa (MIT)1
COCTaBWJIM CIMCOK, B KOTOPBIM BONLIM 25 BaXXHEHIIMX H300pPETEHHM IBYX
MOCJICTHUX JCCATWICTUNH, W HanOoJiee 3HAYMMBIMH CPEIU HUX BBIICICHBI —
Hurepuer (WWW), cotoBas TenehoHuUs, TEPCOHATBHBIC KOMIBIOTEPHI (puc. 1).

NHTepHeT (WWW)

CoTtoBasa TenepoHms

lNepcoHanbHble KOMNbIOTEPDI

Puc. 1. Baxneiimme n3o00peTeHus AByX NOCIETHUX AECATHICTHH
(o manabM MIT)

«Cerognst B Mupe npuMepHO 4 MIpHA. MOJIb30BaTeNe MOOMIBHBIX
TenedonoB. Eciu mocMoTpeTs Ha BCIO ABAANIATUIICTHIO HUCTOPUIO MOOUIIBHBIX
TeNe(OHOB, TO MOJy4aeTCs, YTO KAXKIYI CEKYHIYy B MHUpPE MOJKIIOYAIOCh
npumepro 1000 monmp3oBateneii 2». B MOBCEIHEBHOM PEalTbHOCTH MOGHIBHBIC
TelneOHbl MepecTasu ObITh TOJBKO CPEACTBOM Tele(OHHOW CBA3HM, 3TH
anmnaparbl UCHOJIb3YIOTCS JJIs PAa3IUYHbIX LIeJIed, B TOM YHUCIE JUIsl BBIXOJA B
HNuTtepHer.

I'nmoGanbHas cetb MHTEpHET, 0€3 MpEyBEINYEHHUs, IOCIYKHJIA HayaloM
UHGOPMAIIMOHHON PEBOJIIOLIMU B U€I0BEUECKOM nuBUIM3auu. CTpeMUTENbHOE
pPa3BUTHE CETEBBIX TEXHOJOTHM W TyoOanbHOU cetu VIHTEpHET B mocieaHee
JECATUIIETUE AJI0 BO3MOXHOCTD JJF0OOMY OBITh IPUOOIIEHHBIM/UMETh JJOCTYT K

YMIT - Massachusetts Institute of Technology [Electronic resource]. — 2012. — URL:
http://web.mit.edu

2 Unreprer B wudpax / Google cvmorput B Gyaymee [drexrporusiii pecype] — URL: http://www.in-
numbers.ru/blog/articles/23



UH(GOPMAILIMOHHBIM pecypcaM BCETO UeJIOBEYECKOTo cooliecTBa. B HacTosiee
BpeMs TPYAHO IMPUBECTH B MpPHUMEpP KaKyr-IHMOO OTpacib YEJIOBEUECKOH
NESTENIbHOCTH, TJE€ HE WCIOJB3YIOTCA BO3MOXKHOCTH M HWHpPacTpyKTypa

robanbHOM cetd. Ha puc.2 mnpuBOoAsSTCS OpUMEPHl  MCHOJIb30BAHUS

BO3MOYKHOCTENl ceTn WutepHer kak mnaTdopMel ans  0OpazoBaHus,

MapKeTHHra, 3apaboTka, KOMMYHUKAIUHU U T.I.

UHTepHeT-

CBA3b:
3/1eKTPOHHasA
nouta (Gmail,

mail), uHTepHeT-
TenedoHua
(Skype), uat
(Icq)

MyTewecTsue
B nobyo
TOUKY
nAaHeTbl

(Google NnaHera
3emnn)

UHTepHeT-
6GaHKUHr
(Mpusat24)

WHTepHeT-
LOMNMUHI
(Rozetka)

PaboTta B
VHTEpHeTe

UHTepHeT

obpazoBaHue
(UHTEepHeT-
Yuusepcurer
INTUIT,

BUpTYanbHan
akapgemua MVA)

Y10 Ham gan MIHTepHeT

Puc. 2. Otpacnu 4enoBedecKoi e TeIbHOCTH, UCIIOB3YIONINEe BO3MOKHOCTH MIHTEpHET

Takum o00pa3oM, HOBbIE HWHTEPHET-TEXHOJIOTUM HE TOJIBKO MEHSIOT
OKpPY’KAIOIIyI0 Hac XU3Hb, HO M AKTUBHO BJIMSIOT Ha (OPMBI U COJEpKaHUE
oOpa3oBanus. Takue TEXHOJIOTUM TIO3BOJSIOT 3aWHTEPECOBATh CTYACHTOB,
UHTEHCU(QUIIMPOBATh MPOLECC H3Y4YEHHs Y4eOHOro marepuana, a TaKxke
yIIy4dIIaloT KadecTBO OOydeHWs W u3ydeHus. (s yCmemrHoro Mcrhojb30BaHUS
ITUX TEXHOJOTUW HeoOxomuma coorBercTBytomas |T-undpactpykrypa. Ilo
ITU®  (http://www.itu.int)y —  International
Telecommunications Union (MexHapoaHbIN TEIEKOMMYHHUKAIUOHHBIN CO03) —

CTATUCTUYCCKUM  JIaHHBIM
yucno MHTepHeT-nosnb3oBareneid B Ykpaune Boipociio ¢ 0,72% B 2000 rogy no
45% B 2010 roxy, unciio nojp3oBaTenei mupokomnoiaocHoro Murepuera B 2010
roay npuonusuiock k 4 muumonam (3,661,180 — 8,06%). IlokazaTenu uucia
NHTEpHET-TI0IB30BATENEN U TOJIB30BATENICH MIUPOKONONIOCHOTO WHTEpHETA B
VYKpanHe npeBbIIIaloT CPEAHECTATUCTHUECKUE TTOKA3ATENN JUIsl Pa3BUBAIOIIUXCS

%ICT data and statistics / International Telecommunications Union. [E-resources]. — URL:
www.itu.int/ITU-D/ict/



CTpaH, yCTymasi MOKa3aTelsiM Pa3BUTBIX CTpaH. MOXHO cleiaTb BBIBOJ, UTO
UMEIOIINECs Ha JaHHBI MOMEHT B YKpauHe oOIleHaIoHa bHbIe pecypchl | T-
WHOPACTPYKTYPHl BIOJHE JOCTATOYHBI JIJII TPUMEHEHHUS HOBBIX BeO-
TEXHOJIOTHIA B 00pa30BaHUH.

[Ipumepamu TPUIOKEHUN, KOTOPBHIE MPUMEHSIOTCS WM MOTYT OBITh
YCIIEIHO TIPUMEHEHBI B 00pa30oBaHUM W ISl  KOTOPBIX HEOOXOIUM
HIMPOKOTOJOCHBI ~ MHTepHeT-IOCTyI, SBIAIOTCS: TMOTOKOBOE Meaua U
BUJCOKOH(DEPEHIMK, TUCTAHIIMOHHOEe oOOydeHue; npuiokeHus web 2.0;
OHJIAMH-KJIacChl ISl TOAJAEPKKH NPOGECCHOHATBHOTO pa3BUTHSA;, OHJIAKH-
OLICHWBaHWE W 0e30macHOe TMPEACTaBICHUE JJAaHHBIX; MYJIbTHMEIUNHBIC
IPUIIOKEHUs, TTO3BOJISIONINE JeNaTh 00ydeHHE WHTEPECHBIM U PEJICBAHTHBIM;
nporpammsl kiacca 1-t0-1, KoTopbie CTyI€HTHl MOTYT CAMOCTOSITENIbHO U3Yy4aTh,
uMest IOCTYII K HUM B JTIF000€ BPeMsl CYTOK, UCIIOJIb3YS MTPH 3TOM MOAKITIOYEHHOE
Kk HTepHety o6opyioBaHHe.

B oTyeTe HEMPUOBIITEHOU accoIuaIiu EDUCAUSE’
(http://www.educause.edu), Muccuelr KOTOpOH  SABJISICTCS  MPOJBHIKCHUE
BpIcIIero  oOpa3oBaHHMsl 32  CUET  PAlMOHAIBHOTO  HCIIOJb30BAHMS
UH(OPMAITMOHHBIX TEXHOJIOTHM B MHMPACTPYKType M B Ipoliecce oOydeHwus,
OTMEYEHO, YTO HEIOCTATOYHO CKOPOCTHBIE IIHUPOKOIIOJIOCHBIE COCTUHEHUS HE
OyayT TO3BOJIATh MPOBOAUTH HK3aMEHAIMOHHBIC OHJIANH-TECTUPOBAHMS,
BeOMHApbI, BeO-OOIIEHHUS CO CTyIEHTAMH M WX POJIUTEISAMH, YIPABIATH
pacnpeneneHHbIMU 6azamu JTAaHHBIX, BBITIOJIHSITh COBMECTHBIE
UCCIIEIOBATENIbCKUE TPOEKTHI, HWCIOJB30BaTh IMOTOKOBOe Buaeo. Jms
YCIIEIIHOTO  HUCHOJb30BAaHUS ~ BCEX  BO3MOXKHOCTEH  MH(OPMALMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTMH B YYCOHBIX 3aBEACHUSAX JODKCH OBITH
IIMPOKOTIOJIOCHBIA UHTEpHET-H0cTyn He MeHee 10 Mbps Ha 1000 ctyneHTOB 1
npenogasarerneii (mu 10 Kbps Ha ogHOro denoBeka)’.

bnarogaps Hamuumio mHMpokKomoiocHOro MHTepHeTa  CTaHOBHUTCS
BO3MOYKHBIM UCIIOJIb30BAHUE PA3TUYHBIX TUIIOB CUCTEM OHJIAHOBOTO OOyUCHHUS
U CO3JlaHuE BUPTYaJIbHON 00pa30BaTEIbHOM CPEIb.

* Windhausen J. A Blueprint for Big Broadband: An EDUCAUSE White Paper / John Windhausen. —
Washington, DC: EDUCAUSE, 2008. — 84 p.

>21st  Century Networks for 21st Century  Schools. [E-resources]. — URL:
http://broadband.iowa.gov/purpose_references/docs/CoSN_Broadband.pdf



1.2 CEPBUCBI MHTEPHET B ObPA3OBAHUN

WNuTepHeT MpenocTaBisieT pa3HOOOpa3Hble CEPBUCHI COBPEMEHHOMY
II0JIb30BATENI0. OTH CEPBUCHL, B CBOI OYEpellb, BIMSIOT Ha 0Opa3oBaHUE,
OTKpbIBasi MHOXKECTBO  BO3MOXXHOCTEW (puc.3) s yIy4ylIeHUS W
UHTEHCU(PUKAIIMK 00pa30BaTEIbHOrO MPOIECCca, CTUMYJIUPYS MOSBICHUE HOBBIX
METOJIMK OOyUCHHSI.

CepBuUcChI
UHTEPHEeT

Puc. 3. CepBucel u ycnyru atepuer

BoigenuM  cregyromue  yclIyrm M CEPBUCHI,  HCIOJb3yeMblE B

o0pa3oBaHUU:

e DJeKTpoHHas T0YTa, CHHCKA pPacChUIkh, (opymbl, Omoru —
MO3BOJIAIOT YYaCTHHKAM 00pa30BaTENBHOTO IMpollecca OOMEHUBATHCS
COOOILIEHUSIMH, BBICKA3bIBaTh CBOE MHEHHE, BBINOJHATH COBMECTHBIC
MPOEKTHI, U T.11.;

e FTP, ¢aitooOMeHHbIE CEeTH — TO3BOJISIIOT XPAaHUTh M MEPEChUIAThH
(baiinbl;

e Telnet — ucnosnp3yercs B yAaJICHHOM YIPABICHUN KOMITBIOTCPAMU;

e UaTel — MO3BOJIOT B PEXHME PEATbHOTO BPEMEHH OOMEHHBATHCS

TCKCTOBBIMH COO6HICHI/I$[MI/I;
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o Commansubie cetn (Facebook, Twitter, B konTakTe ¥ T.I.) — AarOT
BO3MO)KHOCTh Y4aCTHHKAM OOMEHUBATHCSI COOOIIEHUSIMHU, HOBOCTSIMH,
CO3/1aBaTh TEMATHYCCKHUE IPYIIIIBI U T.IT.;

e JloTokoBoe mynpTHUMeana, YouTube, MuaTepHer-pamguo n MHTEpHET-
TEIEBUICHWE — JlaeT BO3MOXXHOCTh BBICTABIICHHUS 3alMCaHHBIX
BUJICOMATEPHAIIOB  (JEKIHWHM,  OOydYaroIiue  MaTepuayibl)  Ha
omnpeaeneHHOM HMHTEepHET-pecypce ¢ BO3MOXKHOCTBIO JaJIbHEHIIIETO
npocMoTpa 6e3 TOTOTHATEIHFHOTO MPOTPAMMHOT0 00eCTICYCHHUS;

o |P-tenedonus, ckaiin, googletalk — mo3Bosser oOIieHNE HE TONBKO B
TEKCTOBOM (popmare, HO U B BUJICO U TOJIOCOBOM (hopMarax;

e Web 2.0 — maer mHCTpyMeHTapuil, MO3BOJISIOIIUN TPOCKTHPOBATH
CHCTEMBI C CETEBBIMH B3aUMOJICHCTBUAMU, Hapumep, 0Jtoru, Wiki.

1.3 MUPOBAS CTATUCTUKA UCIIOJIB30OBAHUA UHTEPHETA

[lo maHHBIM MexmyHapoxHoii oprammsammu ITU®  (International
Telecommunication Union; B mep.: MexayHapoJIHbIN COI03 3JIEKTPOCBA3M) Ha
ceroansmHuii 1eHp B mupe 2 095 006 Teicsau momnp3oBaTeneit MHTEpHET — 3TO
no4TH TpeTh HaceneHus 3emiu. [lo cpaBHenuto ¢ ganHbiMu 2000 roga yucio
noib3oBatenet Murepuer Bospocino moutu Ha 480% (B 2000 romy ObLIO
360 985,1 ThIc. MOJIb30BATEINECH) UITH BBIPOCIIO IPUMEPHO B 6 pas.

[Ipu paccMoTpeHun pacupenciaeHus yucia noyb3oBareneid MHTepHeT mno
permoHaMm Mupa, MOXHO YyBHAETh, YTO caMo€ OOJIbIIIOE KOJUYECTBO
M0JIb30BaTeNIe MpokuBaeT B AsuarckoM pervione — 44 % ( 922 329,6 Thic.
yei.); B EBpone — 22,7% mnonb3oBateneit (476 213,9 tric. uen.), B CeBepHoi
Awmepuke — 13% (272 066 Teic. uen.), B JlaTMHCKON AMeEpHWKEe W CTpaHax
Kapubckoro mopst — 10,3% (215 939,4 Thic. uen.), B Adppuke — okosio 6%, Ha
bmxxnem Bocroke — uyth 6omblie 3%.

Ec/iM TOCMOTPETh Ha MHPOBYIO CTATHCTHKY HCIIONb30BAHUS HHTEpHeTa',
Ha pocT uucna nosb3oBatenet Murtepuer ¢ 2000 mo 2011 roast (puc. 4), To
CaMbIM OBICTPOPACTYIIMMH PETHOHAMU OKa3zaluch Adpuka (BBIPOCIO MOYTH B
3000 pa3), Azus (B 790 pa3), Jlatunckas Amepuka u crpanbl KapuOckoro Mopst

® International Telecommunication Union // Specialized agency for ICTs. [Electronic resource]. —
URL.: http://www.itu.int

" Internet World Stats: Usage and population statistics [Electronic resource]. — Updated: Dec 11, 2012.
— URL: http://www.internetworldstats.com/stats.htm
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(8 1200 pa3). [lna cpaBHEHHsA, Ha JuUarpaMMe IPUBEIEHA W CTaTUCTHKA
YKpaI/IHBI8.
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Puc. 4. Poct uncna nons3oBarteinei IHTepHET 110 peruoHamM Mupa
B 2000, 2005 1 2011 romax, B MJIH. Yell.

ITo none nonb3oBateneil UHTEpHET cpelu HAcEIEHUsI peruoHa OOJIbIIEro
Bcero noib3oBareineit B CerepHoit Amepuke — 78,3%; B Oxeanuu u ABCTpalinu
— 60% nHacenenus umerot noctyn k atepHery, B EBpone — 58%, B JlatuHckoi
Awmepuke u crpanax Kapubckoro mopsi — 36% , bmmkaem Boctoke — 32%,
Azun — 24%, Adpuke — 11%. Ha puc. 5 npencrasnena Ilapero-muarpamma
pacnpeaeneHus noyib3oBarene HTepHeT no pernonaM Mupa.

[IpuBeneHHbIe BBINIE JTaHHBIE YMCIA JKUTENEH 3eMHOrO Iapa, KOTOPhIM
JNOCTYIHBI THTEpHET U COOTBETCTBYIOLIUE YCIYTH U CEPBHUCHI, MOXKHO CENaTh
BBIBOJI, UTO CETOJIHS €CTh BO3MOXXHOCTh aKTUBHOTO MCIOJb30BaHusl IHTepHET B
y4eOHOM TIpolecce, a TakKKe CKIAIbIBAeTCs HEOOXOJIMMOCTh MepecMoTpa
METOAMK OOy4YeHHUs ¥ CO3JaHUS HOBBIX TMEJAarOTUYECKUX METOIAUK W
TEXHOJIOTUH, YUUTHIBAIOIIUX COBPEMEHHBIC BO3MOXKHOCTH U PEAJTUH.

8 Ukraine: Internet Usage and Marketing Report [Electronic resource]. — Updated: April 28, 2012. —
URL: http://www.internetworldstats.com/euro/ua.htm

12



90,0%
20 0% North America
’ o ’
70,0%
Oceania/ Australia
60,0% P ® Europe
50,0%
Latin America/
40,0% Carib:
* Middle East
30,0% L 4
Asia
20,0%
Africa
10,0% ¢
0,0% : : : : : : :
0 1 2 3 4 5 6 7 8|

Puc. 5. [lapero-auarpamma pacrpeneneHus nojib3oBareneil IHTepHeT 1o peruoHaM Mupa B
2011 roxy (nmoctpoeno no aanHeM [TU)

Ecau mocMmoTtpeTs Ha 4nclio mojib3oBaTeseit IHTepHeT 1Mo cTpaHam mMupa,
TO, OKa3bIBACTCS, CTPAHOM C caMoil OOJIbIIONW JOJeH YKcia TMOJIb30BaTeNIeH
spisiercsa Ucnanaus — 98%. CIIIA 3anmmaet B 3ToM criicke 21-e mecro (77%),
Poccust u Ykpauna — coorBerctBeHHO Ha 86 (43%) u 107 (34%) MecTtax.

1.4 KIIIOYEBBIE TPEH/bI IT-CO®EPBI, OKA3BIBAIOIIHUE
BJMUSIHUE HA OBPA30OBAHUE’

Cnenyromiee  pecsatuinetde 21 Beka  MPEAOCTaBISIET  Maccy
BO3MOXKHOCTEW Uil oOpa3oBaHusi. AMepukaHckuil yueHbli K. BoHk B cBoeil
KHUTE «MUp  OTKPBIT: KaKk BeO-TEXHOJIOTUU  PEBOJIOIMOHU3UPYIOT
06pa30BaHI/Ie»l° npeactaBuil 10 KIHOYEBBIX TPEHAOB OTKPBITOTO MHPA,
BIIMSIOIIMX Ha oOpazoBanue. PaccmorpuMm st TpeHanl IT-cheprl, koTopsle,
110 MHEHUIO aBTOPOB, MOJIOKUTEIHHO BIUSIIOT Ha 00pa30oBaHUE U OTKPHIBAIOT
MHOKE€CTBO BO3MOXXHOCTEH I CTYIEHTOB M TpemojgaBateneii. Ha puc. 6

® Ceiinamerosa 3.C. IT-ocBita 21-ro CTOMITTS, TEXHIYHI MOKIMBOCTI Ta OUiKyBaHI HABHYKH TIe/[arora
i yuus / 3.C.CeitnameroBa, B.A. Temuenko // Indopmartuka Ta iHpOpMAIliiHI TeXHOJNOTIT B
HaBUAIbHUX 3aKiagax, Ne 4-5 (34-35), 2011. — C. 26-33.

' Bonk C.J. The World is Open: How Web Technology is Revolutionizing Education / Curtis J. Bonk.
— San Francisco, CA, USA: Jossey-Bass Inc., 2009. — 480 p.
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npeAcTaBieH Habop KiIro4eBbIX TpeH0B I T-chephl, popMupyOMUX HABBIKH,

HeoOxoauMele B 21 Beke.

Kntouesble TpeHap! IT-chepbl, OKasbiBatowme BAMAHUE Ha obpa3oBaHue B 21 Beke
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HaBbliKku 21 BeKa

Puc. 6. BzanmocBs3p Ki1r04eBbIX TpeHA0B [T-chephl 1 HaBbIKOB 21-TO Beka

Be6-nouck. Mutepuer npeacTarisieT co00i MHUp, B KOTOPOM TOYTH BCE
OTKPBITO JJIs JIOCTyIa, Hampumep, open office, oTkpeiThic OMOIMOTEKH,
NOKyMeHTbl. M mpenojaBaTento, U CTYJIEHTY BaXHO YMETh HaXOJUTh
CBEJICHUS, WCTOYHUKHU. [lo3TOMYy HaBBIKM BEO-TIOMCKA  SIBJISIFOTCS
BaXHbIMU cocTaBistonumMu UK T-rpamoTHOCTH ywammxcs B 1udpoBom
MHUpeE.

CvemanHoe udydenue. OHIAITHOBBIE PECYpPCHl CTaBAT B OJUH PANl C
BAXHBIMM  HAaBbIKAMM UYTEHHS M TMHChbMa IMPE3CHTAIMOHHBIE U
TEXHOJIOTUYECKUE HaBbIKU. [Iporiecc M3ydeHus JOJKEH COM3MEPSTHCS C
UMEIOIITUMUCS  allllapaTHBIMU BO3MOXKHOCTSAMU. CMEIIAHHOE HU3Y4YEHUE
noJpasymMeBacT He TojbKo obmieHne «face to face» u «team interactiony,
HO U OHJAWH-B3aUMOJIEUCTBHE C  HCIOJb30BAaHUEM  Pa3IUYHBIX
armapaTHbIX YCTPOUCTB.

IIporpammHoe oOecnmeyeHHe €O CBOOOJAHBIM/OTKPBITHIM  KOJOM.
JIemwxenne F/OSS (free/open-source software) 0b110 ocHOBaHO Pruapom
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Cranmanom B 1983 roxy'!. IIporpammuoe obecredenne, pa3paboTaHHOS
B pamkax F/OSS, MOXHO HCIIOIB30BaTh B yU€OHBIX 3aBEICHUAX B paMKax
M3Yy4dEeHUS JUCITUIUINH, B KauecTBe compoBoxaaromiero I10, a takxke s
YCOBEPIICHCTBOBAHUSI CBOUX PAa3IMYHBIX HaBHIKOB (IIPOrpaMMHpPOBAHUE,
Mpe3eHTaIus, KoJimadopalus, 1 mp. ).

4. OpenCourseWare. MaccauyceTckuii TexHojoruueckuii HHCTUTyT (MIT)
cTan TIaBHBIM mpoBaiinepom OpenCourseWare'?, VaeGHble MaTepuasl,
CoJiep Kalrecss Ha TOJOOHBIX pecypcax, MOJIE3HBI M IMPEToaaBaTesM, U
CTYJCHTaM.

5. OoOyuawmmue mnoprajbl. [laHHbBII TpeHn uMeer Ooibloe Oyayliee.
Ceromuss OH HaxXOAUTCS €€ B  3apOXKIAIONIEMCS  COCTOSHHH.
O6cyxnatorcs Borpockl ynpasienus 3Hanusamu (KM), coznanue cucrem
ynpasienus uzydeaneM (LMS).

6. Cryaentbl kak mnpenogaBateiau. Hactynusmiee Bpemsi TpeOyeT oOT
CTYZICHTOB OOJBINION WHUIIMATUBEL. OHHM JOJDKHBI YMETh CAMOCTOSATEIHEHO
U3ydyaThb Marepuai, TOJIe3HBbIH Mg uX oOpa3oBaHusa. «PwriHOYHas
HYKOHOMHKA MTOOTIPSET BHICKOYCKY.

7. DJIeKTPOHHOEe COTPYAHHYECTBO (KoJu1abopanus). YdeOHbIC 3aBEICHUS
GOpMHPYIOT OTH HABBIKA TPU HCIOJB30BAaHUU COOTBETCTBYIOIICTO
UHCTpyMeHTapusi (OuOmuoTeku, KaneHaapu, (Gopymbl, IUTaHBI, KapThI
MECTHOCTH).

8. AJIbTepHATHBHASI PEAJTbHOCTH, BKJIKYAKONIA CepPbe3Hble HIPBHI.
Urpsl MOXHO HCHONB30BaThb g oO0ydeHud. OHH  HO3BOJISIIOT
MOJIETTUPOBATh CUTYallMd PEaTbHOM >KU3HM, 3aCTaBIIssA YUAIIUXCS UCKATh
Y IPUHUMATh PEIICHUS.

9. MobOunbHoe oOyyenue. C MOMOIIBEI0 MOOWUIBHBIX YCTPOHCTB MOYHO
o0y4aTrh TeX, KTO HE HMMEET BO3MOXKHOCTH TOCEIIATh IIKOJbI, MOXHO
oOy4aTh ydYamuxcs BO BHEYPOYHOE BpeMs H3 JIFOOOTO0 MecTa,
MPEIOCTaBIsAs KOHCYJNbTAlMM U COBeThl. (OOyueHHe CTaHOBUTCS
MOOUJIBHBIM.

10. Cetu mnepcoOHAJM3MPOBAHHOIO Wu3y4eHHs. J[ns1 oOydeHHS MOXKHO
UCIIOJIb30BaTh CETEBBIC PECYPCHI, TIOMYJISIPHBIC y MoJoexku, — Facebook,
B xonTakre. JlaHHBIE pECYpChI MO3BOJISIIOT, KaK HCTIOIB30BaTh MHOYKECTBO

' About the OpenCourseWare Consortium / MIT OpenCourseWare [Electronic resource]. — 2012. —
URL: http://ocw.mit.edu/about/ocw-consortium/
2 MIT OpenCourseWare [Electronic resource]. — 2012. — URL: http://ocw.mit.edu/index.htm
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CBOMX TMPWIOKEHUA B Yy4eOHBIX NENsIX, Tak M pa3pabarTbiBaTh U
UMIUJIEMEHTUPOBATH CBOM COOCTBEHHBIE.

11. llnargopmbl aiasa pazpadorku (Hanpumep, CMS). Ha nanHbIii MOMEHT
UMEETCS MHOXXECTBO CHUCTEM YIPABJICHHUS KOHTEHTOM, KOTOpbIE
MPEACTABISIIOT COO00W TIaTGOpMBI T COOCTBEHHON pa3pabOTKH, 4YTO
MO3BOJISIET 00pa30BaTENIbHBIM YUPEXKICHUSIM JIETKO Pa3BOpAaYMBaTh CBOU
00yyYaroIre CUCTEMBI.

12. Pecypebl Cloud Computing. OGnauyHble TEXHOJOTHH IMPEIOCTABIISOT
y4eOHBIM 3aBe/IeHUSIM OecIIaTHbIE 00JIagyHbIe CEPBUCHI, KOTOPHIE MOKHO
UCIOJIb30BaTh B yueOHOM Tipouecce. Bce TpeHAbl, TpelcTaBlICeHHbIE
BBIIIIE, JIETKO PEaU3yI0TCS Ha 00JIaYHBIX pecypcax.

B  koHTekcte sBomOnMU  o0pa3zoBaTeNbHOM  cephl  MOCIEAHUX
JIecATIIETHI. PaccMOTpeHHast Ha cXeMe MOCJIeI0BATEIbHOCTh OCHOBHBIX TAIOB
pa3ButTus | T-TeXHONIOrui HAYMHAETCS C IEPCOHATBHBIX KOMITBIOTEPOB.

OTMeTnM, 4YTO TOSIBJIEHHE M MAacCOBOE paCIpPOCTPAaHEHUE OTOU
BBIYUCIUTEILHON TEXHUKHU B KOHIIE MPOILIOTO CTOJIETUS ChITPAJIO CBOIO POJIb B
IBOMIOIMU 001auHbIX BbluncieHuil. C omHoi ctoponbl, mnossienue I[IK Ha
HEKOTOpPOE BpeMsi MPUOCTAHOBWIO pPa3BUTHE OOJIAYHBIX TEXHOJIOTHH, TaK Kak
BBIYMCIIUTENbHBIE  MOIIHOCTH  Oonbimmx OBM ©u  MamuHHOE  Bpems,
MpeoCTaBsieMble B apeH/y, OKa3alduch HeakTyalbHbIMU. C JIpyroil CTOPOHHI,
MacCOBO€ pacCIpOCTPAHEHUE KOMIIBIOTEPHON TEXHUKH [aj0 TOIYOK JJIs
pa3BUTHS CETEBBIX TexHoJoru u ooObeauHeHus IIK B cetu, uyto crajno
OCHOBAHMEM JIJIsl JAIbHEUIIIETO SBOTIOIMOHUPOBAHMS 00IaYHbBIX BHIYUCICHUM.

Ha cxeme 1 mnpencraBieHa CBojJAKa OCHOBHBIX 3TamoB pa3Butus IT-
TEXHOJIOTUH.
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Hutepuer (om nam. inter — mMexny u
netfwork] — cers) — xkpymHeiias
MHPOBasi CETh KOMITBIOTEPOB.

3,146 mapo. — yuémuovix 3anucet e-mail
| no ecemy mMupy;,
% | 2,1 mapo. — nonvzosameneii Mnmepuem

3
e . mupe .

> » UHTEpHeET

OOy4eHne Ha OCHOBE HCIIOIb30BAHUS OECIIPOBOAHBIX MOOUIbHBIX
YCTPOWCTB.

9 Mapo. — modbunbHbIX ycmpoticma 6yoem npuoobpemerno k 2015 2. 4
1 mapo. 38 man. — ucnonvyemuvix cmapmaeonos 6 mupe g

. B ocaoBe Web 2.0 — B3auMozelicTBue moiap30BaTeneii.
(o) . N 1
3> - 1 mapo. — nonvzosamenetl coyuanvuou cemu Facebook ~.

= &( ‘% o‘x’) 45 mnn. — nonvsosameneii Skype °.

- 2,4 Mapo. — yuémmuuix 3anuceii 8 COYUANbHBIX CIYHCOAX

Q ' \/’Q ©  no ecemy mupy .
Ss ;

““‘@S Web 2.0 e

. Obs1auHble BIYMCJIEHHS] — TEXHOJIOTHUS MTPEIOCTaBICHUS
TIOJTH30BATEISIM YAAJICHHOTO JHHAMHYECKOTO JOCTYIa K
yCcIyraM, BBIUHCIUTEIBHBIM pecypcaM U MPHIOKEHUSIM
4yepe3 HHTEPHET.

375 man. — nonvzosameneii 001a4HbIX C€p6u0067.
Henapmamenm obpazoeanus Kenmyxkxu ucnonvsyem
00n1ayHble BbIYUCTEHUs, YMOObL C853aMmb Mencdy co0ol
oonee 700 000 yuawuxcs, npenooasameneii u UKOJIbHbIX
pa6omHuK066 wmama.

o
O0J1aYHbIC BHIYUCJICHUS ——

! http:/iwww.rbcdaily.ru/2012/10/04/media/562949984859673

2 http:/Aww.towave.ru/news/kolichestvo-polzovatelei-skype-prevysilo-45-min-issledovanie.html
® http://www.3dnews.ru/news/623403

* http://lumma.org.ua/ru/news/world/2012/11/12/12985

> http://www.ferra.ru/ru/mobile/news/2012/10/18/smartphones-in-use-surpass-1-billion/

® http://m.forbes.ru/article.php?id=53871

" httn://ko.com.ua/chislennost polzovatelei oblachnvh servisov prevvsila 375 min chel 67337

Cxema 1. OBomrornsa U T-texHom0rnin
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PA3JIEJI 11.
CLOUD COMPUTING

[Momynspuerit  ceiiuac  tepmumu  cloud computing  («o0Giavnble
BBIYUCJICHUS») CTaJl yIOTpeOIsAThCs B MUpe KoMmbloThHTa ¢ 2008 roma.

SIBnsisICh  pe3yNbTATOM HBOJIIOLMOHHOTO DPAa3BUTHS HMH(DPOPMAILIMOHHBIX
TEXHOJIOTUM, uJied OOJAYHBIX BBIUMCICHUN TMOJIy4YHJIa CBOE€ CTPEMUTEIHHOE
pa3BUTHE B nociieqHee aecsatuiierne. Ho MOKHO yTBEpkKAaTh, UYTO «0OOJIAKO» HE
€CTh HEYTO PaJUKAIbHO HOBOE, OOJAYHOW MJICOJIOTHMHU YKe MOoJIBeKa. TOouKoi
OTCU€Ta B UCTOPUHU PA3BUTHUS OOJAYHBIX BBIYUCIECHUN CUUTAOTCA 60-€ Trojbl

IIpOoIJIOTO CTOJICTHUA.

2.1 UCTOPUS BOSHUKHOBEHUSA OBJIAYHbBIX CEPBUCOB

Panee Ha cxemax, n300paxaronux KOMITBIOTEPHYIO CETh, BHEIIHSAS CETh
WuTepHeT kak abcTpakuus u3o0pakaiach B BUJIE 00J1aka, CHMBOIM3UPYS HEKOE
r7100aIbHOE MTPOCTPAHCTBO, CYIIHOCTD (pHC. 7).

B
@

Puc. 7. UnTepHet nzobpaxxéH B BUae obaka

B 1961r. xonm Makkaptu (John McCarthy), aBTOop s3bIKa
nporpamMmupoBanus  Jlucm, — TepMHHA — «HMCKYCCTBEHHBIM  HMHTEIJICKT»,
OCHOBOIIOJIOKHUK (PYHKIITMOHAIBHOTO MpOrpaMMHpoOBaHus, jaypear [Ipemun
TeropuHTa, TPEANOIOXKWUI, YTO  BBIYUCIUTEIBHBIE  MOIIHOCTH  MOTYT
MPOJIaBaThCsl KaK OOIECTBEHHBIE KOMMYHAIbHBIE YCIYTH (ITOAOOHO BOJIE WM
AIEKTPUYECTBY).

Jlxozed Kapn Pobnerr Jluknaiinep (Joseph Carl Robnett Licklider) B
1962—-1964 rr. padotas B ARPA u 3anoxuB ocHoBel ARPANET (Advanced
Research Projects Agency Network), BbIpaswyi MHEHHE O HEOOXOAUMOCTH
co3aaHus 00bETUHEHUS KOMITBIOTEPOB B CETh CO CBOOOIHBIM JIOCTYIIOM JIFOOOTO
YeJIOBEKa U3 JI000TO MECTa MUpPa K €€ pecypcam. 3aHUMAsICh UCCIICIOBAHUSIMU B
obsiactu UHGOPMAIMOHHBIX TEXHOJOTHM, Jluknaiaep emé 10 BOSHUKHOBEHUS
WNuTepHera mpenBumen HEOOXOAMMOCTh OOBEIMHEHHS] B CETh KOMITHIOTEPOB,
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UMEIOINX MPOCThIE MOJIb30BATENbCKHE UHTEPQEICHI, TPEIBOCXUTUB MOSBICHUE
Be0-CEPBUCOB U O0JIAUHBIX BHIYUCICHH.

B mae 1964 roma B xypnHane Atlantic Monthly Maptun ['purbeprep
(Martin Greenberger), caenan B cBoeil cratbe «KommbroTepbl 3aBTpaliHero
JTHS»  TOPAa3WTENbHO  TOYHBIE  IMPOTHO3Bl  OTHOCUTEIBHO  Pa3BUTHUSA
COBPEMEHHOTO ~ KOMIBIOTHHTa: «ECIM  MCKIIOYHTh  HENpEIBHICHHBIC
INPEISTCTBUSA, TO OH-JAaWH HHTEPAKTUBHBIM  KOMIIBIOTEPHBIM  CEPBHC,
KOMMEPUYECKHU MPETOCTABIAEMbId Kak MH(MOpPMaIIMOHHAS yCIIyra, MOXET ObITh
TakuM ke OObIYHBIM siBIeHHeM K 2000 romay Hamied 3pbl, KakuM TesnedoHHas
CBSA3b SIBISIETCSI CEroJiHs». ['puHOEprep OJHUM M3 MEPBBIX CPABHUI YCIYTH,
IPEAOCTABISIEMbIE KOMIIBIOTEPOM, C BJIEKTPUYECTBOM. YUEHbIA 0Opalaer
BHUMaHHE Ha OOIIYyI0 OCOOEHHOCTh JTHX YCIYr — YHUBEPCAJIbHOCTh M
BO3MOJKHOCTbh HCIOJB30BaHUA [0 MeEpPEe HEOOXOAMMOCTH. DJIEKTPUUYECTBO
MOKET OBITh MCHOJB30BAHO JJIs JIFOOOr0 U3 MIMPOKOTO CHEKTpa padboT: 3aIycK
0o0Opy/lIOBaHMS, OCYUIECTBJIEHHE KOHTPOJIA, Iepenauyd  uHGOpMaluu,
MIPOU3BOJICTBO 3BYKa, TE€IIa U cBeTa. KOMIbIOTEPHI MOTYT OBITh IPUMEHEHBI K
CTOJIb K€ IIMPOKOMY KPYTY 3aJa4: pyTUHHBIE YUCIEHHbIE pacuyeThl, 00padoTKa
TEKCTOBBIX JaHHBIX, ABTOMATHYECKUU KOHTPOJb M3MEPUTEIBHBIX MPUOOPOB,
MOJEIMPOBAHUE JIUHAMUYECKHUX IIPOLECCOB, CTATUCTUYECKOIO aHaiu3a, B
pa3BJIEKATEIbHBIX UTPOBBIX WENSAX, JJISI XPAHCHHS, TOMCKA M OTOOpakeHUs
uH(popMaLuu.

B cepenune 1960-X TOAOB CTOMMOCTh KOMIBIOTEPHON TEXHHKH Obliia
HECpaBHMMa BBICOKA IO CPABHEHUIO C COBPEMEHHOW, ojHako I['punbeprep
OPEIOJIOKNT, YTO B OyJQylleM IIeHa BBIYMCIUTENBHBIX MOIIHOCTEH Oyner
CpaBHUMA C 3JIEKTpUYECTBOM. OTKPBITHIM U HEPEIICHHBIM OCTABAJICSI BOMPOC O
pacnpesieIeHud U JIOCTaBKE BBIYUCIUTEIBHBIX YCIYTH B YCIOBHUSX OTCYTCTBHUSA
CETEH.

B paGore «KommbroTepsl 3aBTpaimiHero aHs» Maptun ['punGeprep
MOCTYJUPYET BO3MOXXHOCTh  «HMH(POPMAIIMOHHOW  yTHIMUTH», THUIIET O
KOMITBIOTEPHOM OM3HECE, OCHOBAHHOM Ha BBIYMCIUTENbHBIX YCIyrax, H
MOJIHUMAET BOMPOC O TOM, KaK FOCYJapCTBEHHOE PETyJIMPOBAHUE MOXKET WIIA HE
MO>KET MPUHUMATh Y4aCTHE B 3TOM HOBOM PBIHKE YCIIYT.

'3 Greenberger M.The Computers of Tomorrow // The Atlantic Monthly 213 (5), 1964 — P. 63-67.
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B knuure «The Challenge of the Computer Utility»™ JIyrmaca ITapkxuna
(Douglas Parkhill), uzmannoii B 1966 TOmy, HdaHO ONHWCAaHUE MHOTHUX
XapaKkTepUCTUK TOTO, YTO MBI CETOAHSI Ha3bIBAEM OOJAYHBIMU BBIYMCIICHUSIMHU.
Hampumep, Tak Ha3plBaeMoe «3JlacTUYHOE THOKoe» (MacuTabupyemoe,
MOCTABJISIEMOE TI0 Mepe HEOOXOIUMOCTH) TIPEIOCTaBICHUE OOIECTBEHHBIX
yCIIyr. OTH YCIYTM CpPaBHUMBI C D3JIEKTPOIHEPIETHUKONM UM MOTYT OBITh
IIPEICTABIICHBl B YACTHOM, MyOJIMYHON, TOCYAAPCTBEHHON WM OOIIECTBEHHOM
dbopwme.

Takum oOpa3oM, emie B MPOLLIOM CTOJIETHH HCCIIEIOBATENSIM ObLIO
MOHSTHO, YTO KOMIIBIOTEPHbIC BBIYUCICHUS [OJDKHBI IPEBPATUTHCS B
BBIYMCIIUTEIbHBIE KOMMYHAJIbHBIE YCIYTH, IPEACTaBIsAL cO00il HOBYIO (popMy
00IIIeCTBEHHON MH(PPACTPYKTYpPHI, MOJOOHON IHEPreTUYECKUM CUCTEMaM WM
CUCTEMaM  TEJICKOMMYHMKallMi.  JTa  uJes  KOMIBIOTEPHBIX  WJIHU
nH(pOpMaIMOHHBIX yCIyr, nomyispHas B 1960-x rr., k cepenune 1970 rr.
noTepsyia MOMYJISIPHOCTh IO HECKOJbKMM TpuYuHaMm. Bo-mepBbix, H3-3a
OTPaHUYEHHBIX BO3MOXXHOCTEH KaK amnmnapaTHBIX TaK U MPOrPaMMHBIX CPEICTB
TOr0 BPEMEHH, U HEJOCTATOYHOT'O Pa3BUTHUSI CETEBBIX TEXHOJIOTUM. BO-BTOPBHIX,
B CBSI3M C MaccoBbIM pacnpocTpaHeHueMm B 1970-80-x romax nepcoHaIbHBIX
KoMIbloTepoB. KommuectBO W pa3HooOpa3zue anmapaTHbIX CpPEACTB U
MIPOTPAMMHOTO O0ECIeUYeHUsI, HEOOXOAMMOTO JUISI HMX PaboThl, € KaKIbIM
rogoM yBenuuuBaetrcsa. I[lpu sToM mnosBasiercss HeoOxomumocts B UT-
crenuaiucrax JUisi YCTAaHOBKW, HACTPOMKH, TECTHUPOBaHUA, 3allycka,
OOHOBJIEHHSI KaK MPOrpaMMHOTO, TaK WU amnmapaTHOro oOecredyeHusl.
[IpoucxoguT CTPEMHUTEIBHOE PA3BUTHE  KOMIBIOTEPHONW TEXHUKU U
MH()OPMALIMOHHBIX TEXHOJOTHM. 3HAKOMOE BCeM moJib3oBaTeasiM DBM
MPOILJIOTO BEKa MOHATHE «MAIIMHHOE BPEMsS» — HEKOTOPOE BpeMs pabOoThl Ha
HEKOTOPOU MaminmHe — 3a0bUI0Ch, KOTJ]a KOMITBIOTEPHI CTaJIM MEPCOHATBHBIMU.
[TosiBunach HEOOXOAMMOCTb B TMOJYYEHHH U HCMOJB30BAHUU HYKHOTO
KOJIMYECTBA KOMIIBIOTEPOB, a He 4YacoB. Ha sTom ¢oHe pa3zBuTHe 00JauHBIX
TEXHOJIOTUH OBLIO MPUOCTAHOBIICHO 110 90-X ro10B.

Opnnako, pacmiMpeHrue TMPOIMYCKHOM CIOCOOHOCTH TJIOOAIBHOM ceTu
HNHTEpHET M €ro crpemMureNbHOe pacnpoctpaHeHue B 1990-e roasl namno
TOJYOK JajbHEWUIIEeMy pa3BUTUIO KOHUEMIMU NPEJOCTABICHUS YCIYyr B
«obmakey». Ilo cBenenusim uccnenonarenbckor kommnannu NUA, NHTEpHET K

' Parkhill D. F. The Challenge of the Computer Utility / Douglas F. Parkhill. — UK: Addison-Wesley
Publishing Company, 1966. — 207 p.
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2000 roxgy ob6wveauaun 407,1 MumiMoHa mojb3oBareneil mo Bcemy mupy. K
TOMY JKe€, JajibHeillIee pa3BUTHE allllapaTHOTO U MPOrPaMMHOTO OOecreueHHs
MO3BOJIMJIO CJENaTh OOJauHbIE BBIYHMCICHUS Oojee JOCTYHNHBIMU Kak s
OOBIYHOTO TIOJIL30BATEINS, TaK U AJISI CPEAHETO U Mayioro 6m3Heca. Hactosmuii
OyM B pa3BUTHM OOJAYHBIX TEXHOJIOTHI MpPHILENT C HOBBIM ThHICSYEIETHEM

(puc. 8).
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Puc. 8. KirroueBbie coObiTrs 00maunbix BeruncieHui 2000-2008 rr.

«Konery mporpamMmmMHOMY — OOECHEYEHHMIO» —  TaKUM  JIO3YHIOM
NMO3UIIMOHUpOBasia ce0s amepukaHckas komranus Salesforce.com, mnuoHep
o0JIayHBIX CEpPBUCOB, OCHOBaHHas B wMapTte 1999 roma. Salesforce.com
CUMTAeTCsl IepBOM (HUPMOI, TPETOCTABUBIICH JOCTYI K CBOEMY MPUIOKEHHUIO
yepe3 CalT, TO €CTh OHA MPEJIOkKUiIa MPorpaMMHOe 00ecreueHne Kak CepBHC
(SaaS). B nacrosiiee BpeMsi Salesforce.com siBisieTcsi aBTOPOM OJTHOMMEHHOM
CRM-cucremsbl (cucTeMbl yMpaBieHHs B3aMMOOTHOIICHUSIMH C KJIMEHTaMH),
MPEIOCTABISAEMON 3aKa3uyMKaM HCKIIOUUTENBHO IOJI MOJAECIM SaaS 15 ITon
HaMEHOBaHHEM Force.com KOMIIaHUS MPETOCTABISIET TIATGPOPMY KaK CEpPBHC
(PaaS) nmst camocTosATenbHON pa3pabOTKH TPWIOKEHHH, a Mo OpeHaIoM
Database.com — o0nauHyI0 CUCTEMY yIIpaBjieHHs 0a3aMu JaHHBIX.

CrenyromuM I1aroM B pa3BUTHHU «o0Oiaka» Obu1 cepBuc Amazon Web
Services (AWS), B KOTOPOM COJEpPKUTCS HAOOp OOJAYHBIX YCIYT, BKJIHOYas

' Salesforce.com [Electronic resource]. — URL: http://www.salesforce.com/company
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XpaHEHWE, BBIYHCICHUS W JaK€ YEJIOBEYSCKUM WHTEIUIEKT dYepe3 Amazon
Mechanical Turk. Amazon.com 16 wmroms 2002 T. B CBoeM mpecc-peimse.’
aHOHCHPYET mepByto Bepcuio Amazon.com Web Services — «mmatdhopmy st
CO37laHUsl HMHHOBAIIMOHHBIX BEO-pEIIEHUA U  yCIyr, MpelHa3HAYCHHYIO
CHEHANILHO JTsl pa3pabO0TYMKOB U BIAICIBIEB CailTay.

Ormernm, uto yciayra Amazon Mechanical Turk'’ mpexcraBmster coGoit
HEYTO OWpXu  Tpyna, pPHIHOYHOM  IUIOMIATKHA, KOTOpas  TO3BOJISET
BOCIIOJIB30BAThCSL yCIIyTaMH YEJIOBEYECKOTO HMHTEIUIEKTa. ITOT BeO-CEpBHC
MO3BOJISIET MPOTPAMMHO TOJYYUTh JOCTYNl K ATOMY pBIHKY. HecmoTps Ha
pPa3BUTHE BBIYUCIUTEIHHON TEXHUKH, CYIIECTBYET MHOXKECTBO 3a/ad, MpoOsemM
U CUTyallWii, pa3pelInuTh KOTOPHIE MOKET UEJIOBEUECKHU pasyM Tropasio
abdextuBHee kommbioTepa. Hampumep, wuneHtudukanus oOBEKTOB Ha
dboTtorpaduu wim BuaEo, pacimmdppoBKa ayIM03aMUCH U T.1.

C nauvana 2006 roma AWS mnpencraBisier coOoii Ha0Op YIaJTeHHBIX
BBIYMCIIUTENBHBIX yCIYr (Be0O-CEpBHUCHI), KOTOpPbIE BMECTE€ COCTaBIISIOT
mwiatdopMmy oOnaunbix Bbruucienuit (PaaS), mpennmaraemyro uepe3 Hutepher
KoMMaHuen Amazon.com OpraHu3aiusaM J00bIX pa3MepoB. SBISISACH OJHUM U3
MEPBbIX HMHTEPHET-CEPBUCOB, OPUEHTHUPOBAHHBIX Ha TPOJAXY PpPEaTbHBIX
TOBapOB MAacCOBOTO CIPOCa, KOMIaHUs Amazon.com paciupsieT CBOM PBIHKH
WHTEpPHET-TOPToBIU U 3a npeaenamu CIIIA.

B wmapre 2006 roma Amazon mnpencraBuna Amazon Simple Storage
Service (Amazon S3), KOTOpPBIM TpeACTaBIseT COOOH, TII0 CJoBaM
pa3pabOTYMKOB, MPOCTOM uHTEpdeiic BeO-CEPBUCOB, KOTOPHIE MOXKHO
UCIIOJIB30BATh JJIsl XPAaHEHUS] W TIOJYYCHHS JHO00OT0 KOJWUYEeCTBa JaHHBIX, B
mt000e Bpemst u3 1rodoro mecta B MIHTepHeTe.

B aBrycte 2006 rona Amazon 3amyckaeT Amazon Elastic Compute Cloud
(EC2) — xomMmepueckuii BeO-CEpBHUC, TMPEIOCTABISIONINN  H3MCHICMYIO
BBIUHCIUTEIFHYI0 MOIIHOCTh B OOJlake, YTO TMO3BOJISIET B3ATH B apeHIy
KOMITBIOTEPBI, ISl 3aIlyCKa CBOUX COOCTBEHHBIX TIPHIIOKCHHIT .

WNurepecHo, uto mnpoekT Amazon.com (OH € OH-JailH MarasuH,
MHTEpPHET-Mara3uH, UHTEPHET-CYNEepPMapKeT), COo3/aHHbld B urone 1995 roma

' Amazon Media Room: Press Releaseshttp [Electronic resource]. — URL://phx.corporate-
ir.net/phoenix.zhtml?c=176060&p=irol-newsArticle&ID=503034&highlight=

" Amazon  Mechanical Turk -  Welcome  [Electronic  resource]l. -  URL:
https://iwww.mturk.com/mturk/welcome

" Amazon Elastic Compute Cloud (Amazon EC2) [Electronic resource]. — URL:

http://aws.amazon.com/ec2/
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amepukanckuMm npeanpunumareneMm Jxepdom besocom (Jeffrey Bezos),
M3HAYAJbHO 3aHUMAJICS MpOAaXaMH KHUT, a YyTh IO3)KE CYNEepMapKeT CTal
TOProBaTh  KOMIAKT-IUCKAMH W  BUJCOKACCETaMHU, MO3JPAaBUTEIbHBIMU
OTKPBITKAMH W WUrPYLUIKaMH. SIBIASCh BETEPAHOM JJIEKTPOHHOM KOMMEPIIHH,
COBPEMEHHBIM Amazon HACTOJBKO PACIIMPUII CBOW ACCOPTUMEHT TOBAPOB, YTO
0 TpaBy CUYMUTAETCSI MHPOBBIM JIHMAECPOM CpEeId HHTEPHET-Mara3uHoB M
ayKIIMOHOB. Amazon.com, CO CBOEHA COOCTBEHHON OTJIaXKEHHON CHCTEMOM
paboThI C 3aKa3aMu U yIOOHOM KIMEHTCKOM 30HOM, OKa3al OTPOMHOE BIIUSIHUE
Ha pa3BUTHE M COBEPUICHCTBOBAHMUE TOJh30BATEIBCKUX HHTEPHEHCOB MpH
MCITI0JIb30BAaHUU IIPOIPAMMHOT0 00ECIIeYeHHs — Ha BeO-103a0MIIUTH.

B HOBOM «00J1ayHOM» KauecTBE BO3BpAILAETCA MAalIMHHOE BpeMs. Tak, B
2005 rony xommanus IBM mnpenokuiia BCEM JKENAlOLIMM apEHJIOBATH IO
TUOKHUM IIeHaM (B 3aBUCUMOCTH OT HEOOXOJAMMOM MOITHOCTH) MAIIMHHOE BpeMs
cynepkomiibiorepa Blue Gene', cocrosmero u3 2000 LHEHTPAJIBHBIX
npoueccopoB PowerPC. MutepecHo, uto u3zHayansHo Blue Gene co3maBaincs
JUIS. PELICHUs CJIOKHEWIEW BBIYMCIUTENBHOM 3aJaud MO IPOTHO3UPOBAHUIO
Ipollecca CHUHTE3a CIIOKHBIX OEJIKOB, TAKUX KaK TIeMOTJIOOMH, W3 LENOoYeK
OMOXUMHUYECKUX KOMIIOHEHTOB B COOTBETCTBHH C MPOTrPaMMOM, 3aJI0KEHHON B
JIHK.

OO6auHble BBIUMCIEHUS TPOHUKIN B MAaCCOBOE OOIIECTBEHHOE CO3HAHUE
B Teuennu 2007 roga, Korjaa nosiBuiics OecruiatHblid oHnaiH-oduc Google Docs.
Kopnopanus Google mnpencraBuna BUPTYaTu3UpPOBAHHBIA O(UCHBIA IAKET,
JOCTYIHBIN C JIF000T0 MOAKIIOYEHHOTO K THTEpHETY KOMITbIOTEPA.

«Youiinamu npuioxenuit» («killer apps») nazBan Jpa Xepmen (Dan
Germain), naupekTop MO TexHoyorusiM nmpoBainepa UT-ycayr Cobweb
Solutions, BcemupHo u3BecTHble Kommnanuu Microsoft u Google 3a ux Bkiag B
pa3BUTHE 00JIAUYHBIX BHIYUCIICHHI.

1 oxta0ps 2008 roma Microsoft aHOHCUpOBaja HOBYIO CEPBEPHYIO
omepanoHHyro cuctemy Windows Azure, W3HAYaJIbHO W3BECTHYIO Kak
Windows Cloud. Windows Azure Platform, peanuzytomas mozaens minatdopma
kak cepBuc (PaaS), cocToMT M3 cHeayOIUX KOMIIOHEHTOB: ONEpaluOHHas
cucrema B obnake Windows Azure, pemsiimonHas 0a3za manHbeix SQL Azure,

YIBM Technical Computing — Overview [Electronic resource]. — URL:http://www-
03.ibm.com/systems/deepcomputing/solutions/bluegene/
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pacnonaraemasi B oonake, 1 Windows Azure AppFabric — Habop cepBucoB amst
pa3paboOTYUKOB.

Obnaka, ¢ Touku 3peHus IBM, — 3710 3Bomionus WHGOPMALMOHHBIX
TEXHOJIOTUI C PEBOJIOIMOHHBIMH TOCJEICTBUSIMHU JJIsi OM3Heca W OOIIecTBa.
ObecneunBasi, Mo TPeOOBAHUIO MOTPEOUTENSA, AOCTYN K OOIIMM HCTOYHUKAM
BBIYHMCIIUTEIBLHBIX MOIIHOCTEH B aBTOHOMHOM U MAacIITaOMPYEMOM pPEXHUME,
00JauyHbIe BHIYMCICHUS MPEIaraloT OUeBUIHBIC MPEUMYIIECTBA B OPraHU3AINH
1 o6cmyxnBannn U T-HHGPAaCTPYKTYpHI- .

[locnenHue TEHAEHLUMH, MPOUCXOISAIIME HA PBHIHKE OOJAYHBIX YCIYT,
CBUJICTEILCTBYIOT O CHJIBHOW KOHKYPEHIIMH CpeIu OO0JIayHBIX MPOBANICPOB.
[IpuBenem npumep TakOM KOHKYPEHIIUHU, OITMCAHHOM B crathax, >,

B xonne 2012 roga xommanust Amazon CHH3MWIA IIEHBI HA MOJIL30BAaHUE
OHJIaliHOBOM BeO-ciiyk00if Amazon S3, koTopass MpeACTaBIsSIeT Cco0oM
00JIaYHYIO0 CUCTEMY XpaHEHHUs M MO3BOJISIET 3allyCKaTh BUPTYaJbHBIC KECTKUE
nucku. Llensl Ha ycmyru Amazon S3 njaHUpyeTcsl CHU3UTH B Ipenenax ot 24
10 27% B 3aBUCUMOCTH OT pernoHa. CUuTaeTcs, 4To Ha MOJO0OHbBIC IEUCTBUS
KOMITaHus: AMAzoN momuia JJis TOTo, YTOOB! YBEIMUUTh KOJUYECTBO KJIUCHTOB
3a CUET ellle «He 00JIauHOM, CTapO TEXHOJOTUYECKON T'Bap/ium», YCKOPUB UX
Murpanuio Ha o6nako. Taxxke Amazon mnpeacTtaBuia HOBOE 00JadyHOE
xpanunume Redshift B kadecTBe pemieBol ajabTepHATHBBI  JIOKAJIbHBIM
CUCTEMaM XpaHEHHUs JaHHBIX — CTOMMOCTh XpaHwiuia Redshift Oyner
coctaBisiTh 10% oT crouMocTu OOBIYHOTO XpaHuiuiia. /s paboTel ¢ 3TUM
XpaHwiuimeM  OyAyT  OpeAJIOXKEHbl  aBTOMATU3UPOBAHHBIE  CPEICTBA
pa3BepThiBaHUsA W agMuHHUCTpupoBanus. Kpome Ttoro, xpanwmnuie Redshift
OyIer moalepX uBaTh MPOrpaMMHOE oOecrieyeHrne KoMmmaHui Microstrategy,
SAP, IBM u Jaspersoft.

Kommanust Google B Hosiope 2012 Ha 5% cHHU3MIIA 1IEHBI Ha Bce 0a30BbIe
nakeTel Google Compute Engine u Ha 20% cTana MeHbIlle€ CTOUMOCTh XpaHEHUs
daiinoB B cepBuce Google Cloud Storage. [Ins paspabotumkoB Google
npeuiokKuiia HOByK yciyry 1mon HaszBanuem PDS  (Persistent Disk

?21BM Cloud Computing - United States [9nexrponnsrii pecypc] — URL: http://www.ibm.com/cloud-
computing/

2! Crensmax C. Amazon o6oCTpsieT KOHKypEHIHIo Ha obmadsoM peiake / C. Crensmax / PC Week,
30.11.2012. [OnexrtponHbli pecypc]. — Pexwmm nmocryma: http://www.pcweek.ru/its/article/
detail.php?1D=144960

22 Crensmax C. Google 0GHOBISIET CBOM OGNAYHbIC CEepBUCHI B ToroHe 3a Amazon / C. Crempmax //
PC Week, 27.11.2012. [OnektpoHHbIli pecypc]. — Pexum poctyma: http://www.pcweek.ru/its/
article/detail.php?1D=144840
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Snapshotting). Orta yciayra mo3BOJS€T CO3/aBaTh PE3EPBHYIO KOIHUIO, T.€.
«MTHOBEHHBIN CHUMOK» JMCKa, IEpeMeIaTh €€ Mexay aata-neHrpamu Google,
a co3aBaTh ¢ noMouiblo PDS HOBBIE BUPTYalIbHBIE MAIIHBI.
[TosiBeHUI0O W HBOMIONUU OOJIAYHBIX BBIYUCICHUIN CIIOCOOCTBOBAIIU
HECKOJIBKO TEXHOJIOTMUYECKUX TOCTHXKEHUH, BKITIOYAs:
® MOSBIICHUE HAJIC)KHBIX BHICOKOCKOPOCTHBIX CETEH;
® BO3MOXHOCTH BUPTyaIU3alIUU;
® [porpaMMHOE OO0ECeUeHHE C OTKPBITHIM HCXOJIHBIM  KOJAOM
(manmpumep, Linux, Apache, u Hadoop), koTopoe CHH3UIIO CTOUMOCTD
IPOrpaMMHOTO OOecTieueHus AJisl IIEHTPOB 00paOOTKH TaHHBIX;

® [PUHATHE OTKPBITBIX CTaHIApTOB TexHojorum Web 2.0, xoTopoe
caenano pa3pabOTKy NPWIOKEHH B oO0Jlake Tropa3jgo Mpoiie |
owIcTpEe;

® BO3HUKHOBEHHE UHPaCTPYyKTYp, pa3BEepHYTHIX TaKUMU

npousBoauTeNsiMu kak Google u Amazon;

® pa3BUTHE U YCOBEPILIEHCTBOBAHUE CEPBEPHOIO OOOPYI0BAHUSI.

B xiaccuyeckom Buie 00JavYHbIE TEXHOJIOTHUU TOSBHIIMUCH OTHOCUTEIBHO
HEJAaBHO, HO CTOMT 3aMETUTh, 4YTO Yy JIaHHBIX BBIYUCICHUH OBLIM
IpEeIIIeCTBCHHUKH:

® pacmpe/eleHHbIC BHIYUCICHUS;

® Qrid-BerymciacHuS.

Cloud computing oT mpeablIyIIMX MOJENIeH OTIMYaeT, MPEeXIE BCEro,
IPUHLIUII IPEIOCTABIICHHUS BBIUUCIUTENLHON MOIIIHOCTH: apeHaa HE0OX0IMMOTO
IPOrPaMMHOTO, alMapaTHOTO OOECTeueHus] WM Aake MPEeIOCTaBICHUE BCEH
UH(PACTPYKTYpHI B KauecTBE ycinyru yepe3 MHTepHer.

2.2 TN3AMH IT-UHO®PACTPYKTYPBI®
B HacTosmuiit MOMEHT BBIJCIISIOT TPH OCHOBHBIX MOJICITH PACIIONIOXKCHHSI
IIPUJIOKECHUM:
— JIOKQJIBHO (On premises);
— y komnanuu-xocrepa (hosting);

— B obmake (cloud).

2 CeiimameroBa 3.C. Mogenu opranmsamuu yuebnoit IT-undpactpykrypsr / 3.C. Ceiimamerosa,
C.H. CeiitBennena, D.U. AbnsnumoBa // CydacHi cTpaTerii Ta TeXHOJIOTIi MiATOTOBKH (axiBLiB y
BUILIK wKoui. — 30. MaT-B Beeykp. Hayk.-meT. koH(. 28.03.12. — Honeusk: HonHY, 2012, — C. 36-41.
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HawnOosiee TpamuuMOHHas MOJENb pPa3BEPTHIBAHUS MPWIOKEHUH — —
JIOKAbHO HA CMOpOHe noiv3osamens (3akazuuka). PazMelenue npuioxxeHuii B
JIOKaJIbHOM pELIEHUWM NpeanonaraeT CylecTBEeHHble BioxeHus B |T-
UH(QPACTPYKTYpy: B allapaTHble pEeCypchl, MpPOrpaMMHOE OOecredYeHue,
ceTeBble KOMMYHHMKanuu u IT-mepconan. OgHako IUTIOCOM TaKOW MOJENU
SBJISICTCSI  TMOJHBIA  KOHTPOJb 32 HMHPPACTPYKTypOW, amnmapatHbIM |
MIPOTPAMMHBIM O00ECTICYCHUEM.

Cospemennas IT-undpactpykrypa mro6oro mnpeanpusatus (yueOHOro
3aBeqieHus, KpynHou |IT-dupmbl u T.0.) 3a4acTyr0 MPEACTaBISIET COOOM
KPYIHYIO TIO YHCIIy TOYEK MOJKIIOUYEHHS B JIOKAJIBHYIO CE€Th, UMEET JIOCTATOYHO
CIIOXKHYIO CTENEHb MOCTpoeHusA. To ecTh, Kak NpaBWJIO, TaKas CEThb HMEET
HECKOJIbKO IOJICETEH, U OCHOBBIBAECTCS HE TOJIBKO HAa KOMMYTaTOpax BTOPOIO
ypoBHsi (Takux kak D-Link 3200 wnu mnomobHble eMy), HO U Ha
MapIIpyTU3aTOpax TPETHErO YPOBHS, a TaKXkKe, 0 Mepe HEOOXOAUMOCTH, MOTYT
UCITIOJIb30BAThCSI MEKCETEBBIE IKPAHbl CEIbMOIO YPOBHS (B KayecTBE MpUMEPA,
D-Link-800 umu ero crapmmii 6pat D-Link-1600).

CeTb MOXET BBINOJHATH pa3HO00pa3Hble (YHKIHUH, HAIIPUMED:

e Opra’u3anys pa3JIu4yHbIX CEPBUCOB (HAIPUMEP, IOYTOBOIO);

® CNOJIb30BaHME OOUIMX CETEBBIX MEPUPEPUNHBIX YCTPONUCTB
(npuHTep, CcKaHep, ceTeBas MYJbTUMEAWNHAS yCTaHOBKA JJISt
Mpe3eHTalui );

e (aiinooOMeHHuk (oOmmii goctyn K (aillaM W pa3IU4HBIM
pecypcam);

® BO3MOXHOCTh YAQJIEHHOI'O CETEBOI0 aIMUHUCTPUPOBAHHUSI.

Hapsiny ¢ BblmenepeducieHHBIMU — QYHKIMSIMH —~ Ha  KPYIHBIX
NPEANPUATUAX JOKAIbHAS BBIYMCIUTEIbHAS CEThb MOXET HCIOJIb30BAThCS IS
CHENYIOIINX BO3MOKHOCTEH:

1) nocryna k cetn IHTEpHET Yepe3 cepBep aBTOPHU3AIINH;

2) JocTyma K cepBepaM CICIHaIbHOTO MPOrPAaMMHOTO OOECIeYeHUs

(Microsoft Lync Server, MS SharePoint, [Tapyc byxranrepus u 1.1.).

Pacnonoorcenue y romnanuu-xocmepa. XOCTHHT — 3TO YycCiayra IO
NPEIOCTABICHUIO aNnapatHoM MiaaT(opMbl, MPOrPAaMMHOIO OOecHedeHHs,
COOTBETCTBYIOIIEH HH(PACTPYKTypbl U IMEpCOHANa, BBIMOJHSIONIETO €¢
obciyxuBanue. Moaenb UT-undpactpykrypsl Ha 0a3e XOCTUHra OTJIUYACTCS
MEHBIIIUM KOHTPOJEM 3a WHQPACTPYKTYpOH, ammapaTHBIM W TPOrPaMMHBIM
oOecreyeHrneM U IIPenoiIaraeT omiaTy XOCTUHIOBBIX YCIYT.
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Pazmewenue UT-ungppacmpykmyper 6 obOnaxe. JlaHHas MOJENb
npeanosjaraeT omiary mno (akTy HMCHOJIb30BAHMS apEHIYEMBIX amMapaTHbIX U
NpPOTPAaMMHBIX PECYpPCOB, YTO TMPUBOJUT K CYIIECTBEHHOMY CHHXKEHUIO
HaYyaJIbHO 3aIVIAaHUPOBAHHBIX pacxofoB. OOBIYHO oriata 0OJaYHBIX CEPBHCOB
pPacCUHMTHIBACTCS MCXOJs H3 00bEMa MCIOJB30BAHHBIX BBIUYHCIUTEIBHBIX
pecypcoB.
OTMETHUM OCHOBHBIE OTIWYUS OOJIAUHBIX MOJENIEH OT TPAAUIIMOHHBIX
XOCTHUHT-PEIIECHUH:
— OOnayHble CEpPBUCHI JOCTYIHBI JUIsl MCIOJIb30BaHUS Cpa3y Iocie
OILIIATHI.

— CymiecTByeT BO3MOXKHOCTh YBEJIMYEHHs O00beMa 3aKYIJICHHBIX
BBIYHMCIIUTEILHBIX MOITHOCTEH Ccpasy ke Mpu HEOOXOAUMOCTH.

— OOGnayvHble MPOAYKTHI MPEAOCTABIIAIOT CXEMY OIUIATHI IO GakTy («pay
as you grow»), TO €CTh OIUIATy TOJBKO TOH MOIIHOCTH, KOTOPYIO
M0JIb30BaTENb IEUCTBUTEIBHO UCIIOIb3YET.

Tpaguunonnas u odsaunas IT-undpacTpykrypsl

CpaBHuUM BO3MOXXHOCTHU TpaULIUOHHOM IT-undpactpykryps
TUMUYHOTO MPEINPUATHS Majoro M CpeAaHero Ou3Heca W €€ 00JIaYHOTO
anajora (tabn.1). B Ttabmuue 1 mnpeacTaBieHbl CEpPBUCH W PEIICHUS,
HE00XO0MMBbIE MPEINPUATHIO B cliydae TpaguuuoHHOU IT-uHdpacTpyKkTypsl, U
OpUBEACHBl MNpPUMEpPbl MX 00JayHbIX aHanoroB. Ecam nns  XpaHeHus
JOKyMEHTOB B TpaguIIMOHHOM BapuaHTe [T-uHppacTpyKTypbl Hpeampusitiue
3aKymnaet (ailoBblil cepBep, TO B 00JaYHOM BapUAHTE UCIOJIb3YIOTCS CEPBUCHI
Google Docs, Amazon Cloud Drive, Microsoft Skydrive wmm apyrux
OoOJlaYyHBIX TMPOBAMAEPOB, TMPU OTOM B 3aKylke OOOpYIOBaHMUS HET
HeoOxonuMocTH. B KkadecTBe MOYTOBBIX KIMEHTOB B OOJAYHOM BapHUaHTE
MOTYT HCIOJb30BaThcs ouToBbie cepBuckl Google, MSN u T.m. Ecth Takxke
oOJavHple aHAJOTH W [JIsl yNpaBIeHUsS B3aWMOACHCTBHEM KIIMEHTOB,
(MHAHCOBBIX U O(PUCHBIX MPHUIIOKECHUH, BEO-pEIICHUN, XpaHCHHs TaHHBIX. B
ITUX CIIy4asiX, B OTJIMYUE OT TPAAUIMOHHOW MOJETH, MOKHO OOXOIUTHCS HE
TOJIbKO 0€3 3aKyINKH JOMOJIHUTENIbHOTO amMnapaTHOTo obecredeHus, Ho u 6e3
CTEIMATM3UPOBAHHOTO IPOTPAMMHOTO 00eCTIeYeHHUSI.
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Tabmuma 1

Conocrasnenue 1Byx mojeneit | T-ungpacTpyKTyphl npeanpusThs

Mopesn | T-undgpacTpykrypsl

ITapameTpsl
corocTaBICHUS TpaguuuoHHAsA MOJe/Ib O0JayHas MmoaeJb
< Google Dacs,
aHECHUE :
: daiinoBbIi cepBep Amazon Cloud Drive,
JIOKYMEHTOB

Microsoft Skydrive

[IouTOBBIC KIIMEHTBI

MS Outlook, Apple Mail

Gmail, Yahoo!, MSN

vy
HPaBJieHHe SAP CRM/ SalesForce.com
B3aUMOACUCTBUEM . .
8 Oracle CRM / Siebel
KIIMCHTOB
) uicken / :
HHAHCOBRIE Q : : Intacct/ NetSuite
TIPHIIOKEHUS Oracle Financials
OducHbie Microsoft Office / Lotus
ucttbt Google Apps
MIPUIIOKECHUS Notes
Be6-pemenus Siellent Valtira
P
XpaHeHue JaHHBIX EICPBHO® KOTHPOBLIHE Amazon S3

(off-site backup)

MontHocTH U pecypcbl

Cepsepa, cTeIUIaxH,
CeTeBOM 2KkpaH (Server,
racks, firewall)

Amazon EC2, GoGrid,
Mosso

CambIM OOJBIIMM MPEUMYIIECTBOM 00JIAYHOM MOJENN MO CPABHEHUIO C

TpaJAMLIMOHHON cOOCTBeHHON IT-uH(pacTpyKTypsl NpeAnpUATHS SABISETCS

¢dbuHaHCOBasg CTOpOHA. DKOHOMUYECKHU MPEINPUSTHIO MCIOJIb30BaHUE MOJCIN

00JJaYHBIX TGXHOHOFHﬁ, KOTOpas BBIPAKACTCA «IIJIaTH TOJBKO 3a TO, 4YTO

ucrnosb3yeniby («pay for what you use»), o0OXomuTCs HAMHOTO JElIEBIE,

HEXEJNU MOJIeNb TpaJAuLMOHHON BHyTpeHHel IT-undpacTpykTypbl, KOoTOpas

npeaycMaTpuBaeT TMOAXOJ] «IJIaTH 3a BcE, 4To mepen Toboi» («pay for

everything up front»). IlpeumyiecTBo 0OJaYHBIX TEXHOJOTUM B TOM, YTO

BJIMSIHUE KaIMUTAJIOBIOXKEHUNA Ha CTOMMOCTH MCIOJIb30BaHUS ATOM MOACIIN

HE3HAYUTCIIbHO, B Tpa)IHHHOHHOﬁ MOACIIN KaIlUTAJOBJIOKCHUA MUMCIOT BAa*XKHOC

3HAYCHUE — YeM UX OOJIbIIe, TEM Jy4Ille YCIYTH.
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B monorpaduu ['eopra Pumsa®, u B Goxee panHux crarbsax k. Kymu ®u

I. Pumza® MPOBEJICH CONOCTAaBUTENBHBIA aHAIW3 3aTpar npeanpudatus Ha [T-
UHPPACTPYKTYPY, pa3BOPAUMBAEMYIO B TPEX Pa3HBIX BapUaHTaX:

e Bapuamm Nel «Buympennsia |Ty». Ilpennpustue uMEET CBOIO
COOCTBEHHYIO  BHYTPEHHIOIO IT-uadppacrpykrypy,  3aKymaer
HEoOXOoAMMOE  amnmapaTHOe U MOpOrpaMMHOE  oOecredyeHwus,
o0ecrneunBaeT 3aluTy U 0€30MacCHOCTh JaHHbBIX;

o  Bapuanm Ne 2 «Ynpaenaemvie ycnyeuy. llpeanpuarue HaHUMAaET
bupmbI-ayTcopcepbl, KOTOpbIE MPEIOCTABIAIOT CEPBUCHBIE YCIYyTH
st noanepxkku | T-uHppacTpykTypsl NpeAnpusTHs; 3TOT BapUaHT
HA3bIBAETCS «yIPaBISIEMbIC YCITYTH»;

e  Bapuamm Ne3 «QOb6nako». ApeHayeT o00Jako y OJHOTO WU
HECKOJBKMX  OOJauHBIX MPOBAMJEPOB C  COOTBETCTBYIOIIMMU
CEepBUCAMH, KOTOPBIC SIBJIAIOTCS MAaCIITA0OUPYEMBbIMHU, 3JIaCTUYHBIMU,
0€30IaCHBIMH.

B kauectBe 0a3zoBoii komnoHoBkM IT-unHppactpykrypel ['.Pumnza Geper
cepBepHble cucteMbl Tuna Dell 2950 ¢ xopormieit omnepaTUBHON MaMsThIO
(RAM), MaccuBOM HECKOJBKHUX JIUCKOB, YINPABISEMBIX KOHTPOJIJIEPOM,
CBS3aHHBIX CKOpOoCTHbIMH KaHanmamu (RAIDS), u xopommm 3arpy304HbIM
OanancupoBIMKoM. Ha Takue kanutanoiioxeHus B padorax I'.Pu3u BeigeneHo
opuentuposouno $40 000.

B cnyudae Bapuanta Ne 1 «Buytpennssa [T» depes Tpu roga cTOUMOCTh
IT-uadpactpykryper npeanpustus Oynmer $149 000, B Bapmante No 2
«Ynpasisiembie yenyrm»y — $129 000, B ciyuae Bapuanta Ne 3 «OOmako» —
$106 000. O6nauneiii Bapuant |T-unppacTpykrypsl Ha 29% nereBie
TPaIULIMOHHOTO BapuaHTa, U Ha 18% nemeBne BapuaHTa ynpaBisi€MbIX YCIIYT.

Takas HSKOHOMHSI MPOUCXOAUT 3a CUET TOrO, YTO MPEANPUITHE B
ob6saynoM BapuanTe (Ne 3) He TOKHO TPaTUTHCS Ha cepBep 0a3 MaHHBIX (J1aTa-
IIEHTP), CEpPBEPHI, TMOJJACPKUBAIOIINE HHPPACTPYKTYPY, OMEPAIUOHHBIC
CUCTEMBI, KIIIOUEBBIE TEXHOJIOTMYECKue penieHus. B o0iayHom BapuaHte

3aTpaThl UIYT HA apEHy CEPBUCOB, TPOTrPAMMHOTO O0ECTIeYeHHUSI.

? Reese G. Cloud Application Architectures: Building Applications and Infrastructure in the Cloud /
George Reese. — USA: O'Reilly Media, 2009. — 208 p.

% Koomey J. A Simple Model for Determining True Total Cost of Ownership for Data Centers /
J. Koomey // Uptime Institute. White paper, 2007. — 9 p.

® Reese G. The Economics of Cloud Computing / George Reese. [Electronic resource]. — URL:
http://broadcast.oreilly.com/2008/10/the-economics-of-cloud-c.html
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Cospemennas IT-unppacrpykrypa B ydeOHbIX 3aBeIeHUSIX

CoBpemennyio |T-undpactpykTtypy B Yyu€OHBIX 3aBEICHHSIX MOKHO
MPEACTaBUTh HECKOJILKUMHU YPOBHSIMHU OpraHU3alIUU.

llepsvii ypogenv opeanusayuu. 1lepBbli ypOBEHBb BBITISIUAT JIOBOJIBHO
npuMUTUBHO. Ha puc. 9 npencraBiieH BapuaHT TUIIUYHOM CXEMbl OpraHU3al|U
KOMITBIOTEPHOH J1ab0paTopuu yueOHOTO 3aBEICHUS.
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Puc. 9. Tunuunas cxema opraHu3aluy KOMIbIOTEPHO J1abopaTopuu

@(//0//
0////"//

OcoOeHHOCTM ~ JaHHOM  OpraHM3allid  KOMIIBIOTEPHOTO  Kjacca
CJIeIyIOLIHeE:

1) mapk mepcoHaNBHBIX KoMIbiOTepoB (10-15 miT.), B cOCTaB KOTOPBIX
BXOJISIT YCTPOMCTBA BBO/1a-BbIBOIa MHGOPMAIIMH (MOHUTOP, KJIABUATYPA, MBIIITH)
a TaKXKe yCTpoilcTBa 00pabOTKu MH(OPMALIMK WIJIM CUCTEMHBIN OJIOK;

2) Ha kaxaoMm u3 [IK ycTaHoBieHa CBOsI ONEpalMOHHAs CUCTeMa, Habop
IPOrpaMMHOT0 0OECIEYeHHS U T.I1.;

3) cereBbie Kabenu u poyrep Wit o0benuneHus [1K mabopaTopun B ceTh
(0 HEOOXOAUMOCTH).

[To nmanHOW cXeMe MOKHO CJeNaTh BBIBOJ, UTO YIMPABICHUE KaXIbIM
KOMIIBIOTEPOM TPOM3BOAMUTCA OTHCIBHO, YTO SIBISIETCA HEIOCTaTKOM B
CpPaBHEHUU CO CJEAYIONIMM, BTOPHIM YpPOBHEM OpTraHU3AlMH JabopaTopuu
(puc. 10).
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Puc. 10. Btopoii ypoBeHb OpraHu3anuy KOMIBIOTEPHOTO Kilacca

Bmopoii yposenv opeanuzayuu. JlaHHas peanu3anus CXEMbl yNpPOLIAET
paboTy aAMUHUCTPATOPA KOMIIBIOTEPHOTO KJlacca.

B maGoparopuu moMuMo KOMITBIOTEPOB (pabOUMX CTAHIIMN), COCTOSAIIUX
U3 MOHUTOpA, KJIAaBUATYpbl, MBIIIK U CUCTEMHOro OJOKa, UMEeTCs CepBep, Ha
KOTOPOM XPaHATCS yYeTHBIE 3alUCU WX yJajeHHble padoune cTojbl. [loMmumo
OMEpPallMOHHON CHUCTEMBbl OHM HMMEIOT HEOOXOIMMBI Habop MNPOrpaMMHOIO
o0ecrniedyeHus s yAaJleHHOM paOoThl CTyieHTa Ha cepBepe. B nanHoM ciydae,
caM KOMIIBIOTEp BMECTE C YCTpPOMCTBAaMHM BBOAA M BbIBOJAA HH(POpPMALMH, a
TaK)Ke€ YCTPOMCTBOM 00paboTku uHPOPMAIMK, SBISIOTCS BCEro JHUIIb
YCTPOMCTBOM JIOCTYyMNa K yIajJ€HHOMY pabodyemMy MECTY; BCE€ BBIYHCIIUTEIbHBIC
IIPOLIECCHI B CBOIO OYEPEAb IIPOXOIAT Ha CEpPBEpE.

Huxe, Ha puc. 11, nzobpaxena CTpykTypa JIOKAJIbHON BBIYUCIUTEILHON
CEeTH, HWMEIOLIE BTOPOW YPOBEHb OpraHU3alMHU, a IMPUMEPE JIOKAJIbHOU
BbluncauTenpHOM  ceth  PBY3 «KpbIMCKMIT  MHKEHEPHO-IIEIArOrMYECKUM

YHUBCPCUTCT» N0 €C pCOpPraHru3aiuu.
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Puc. 11. IlepBonauanbsHast opranuszanus HHGpactpykrypsl PBY3 «KUITY»

[IpuBenem omucanue |T-undpacTpykrype ydeOHOTO  3aBelEHUA,
paccmaTtpuBaeMoi B KauecTBe npumepa. CeTb UMeeT OOIIYH0 MPOTSKEHHOCTh
nopsizika 8 KM, OXBaThiBasi MPH 3TOM 4 KOpITyca, HECKOJBKO JIabopaTopuil u
HayuyHylo OubOnuoreky. Kaxnas kommbioTepHas JabopaTopusi HMeEET
CHELMATU3UPOBAHHOE IPOrpaMMHOE oOecrieueHne, HalpaBJIeHHOE Ha pelIeHHe
3ajad rpynn gucuuiuinH. Hampumep, ecth JabopaTopum ¢ MPOTpaMMOi
1C: IIpennpusarue 8.0, DelCam u T.m. Kaxaas u3 3Tux nporpaMm npeicTaBiser
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coboli cepBep (cepBep JMIIEH3WM WIM CEpBEP MPOTPAMMHOTO OOECIEYEHUs).
Hayunast Oubnumotexa HUCIONB3yeT cepBepHylo mnporpammy Mpbuc, B cocras
koTopoii Bxomatr Wpobuc.Karanoruzatop, HMpOuc.AIMUHUCTpAaTOp pECYpPCHI,
HeoOXoauMBbIe JIsl paboThl OMOIMOTEKH U poure. [loMrMo 3TOTrO0, MIIa3MeHHbIe
TEJIEBU30pPHl B Pa3HBIX KOPITycaX YHHUBEPCUTETa OOBEAMHEHBI B MEJIUa-CEPBEP
KIPU-TV u TpaHCIupylOT IOTOKOBOE BHJEO, HOcCAIIee HHPOPMAIMOHHBIN
XapaKkTep.

[lepen naGoparopueii, 00CITy)KMBaIOIIEH 3T CEepBEpa, BCTala HEMpPOCTas
3aJa4a ONTHUMM3AIMKM KOMITBIOTEPHBIX MOIIHOCTEH, a TakXe peIIeHHE 3a]ad
6e3onacHocTu. OYEBUIHO, YTO B KaXKIOW J1a0OpaTOpUU CTaBUTh MO OJHOMY
cepBepy (B JaHHOM Ciy4ae pedb HAET HE TOJIbKO O MPOTPAMMHON YacTH, HO H
00 anmapaTHOW) HE SBJISETCS palMOHAIbHBIM perieHneM. CoOpaTh Bce Takue
cepBepa, MOpsSAKa BOCBMHU-IECATH (DU3MUECKUX MAIINH, B OJHOW JIaDopaTOpHH
TOo)ke He 1enecoodpasHo. K Tomy ke, kaxmas Takas (u3nyeckas MalluHa
ucnonb3yet He 100% cBOMX BO3MOXKHOCTEN, a MakCUMyM 5-15%, Kak 3T0 ObLIO
yKa3aHo BBILIE.

HenoctatkoB 'y cxeM mnepBbIX JABYX ypoBHeW opranuzamuu |T-
uHpacTpyKTyphl AocTaTouHO. [IprBeneM HekoTOphIE:

1. Oxonomuueckasn nesghpexmusnocms. 3aKynka, HEOOXOIUMOTO JJIst
00pa30BaTeNbHON AESITENbHOCTH MapKa MEePCOHATIbHBIX KOMIIBIOTEPOB TpeOyeT
OonpiXx (UHAHCOBBIX 3aTpaT Ha HAYaIbHOM »JTane pa3BopaunBanHust UT-
uHppacTpykTypsl. Croaa BkItodaroT npuodperenue camux [1K, nuneH3noHHbIx
OTEPAIIMOHHBIX CHCTEM MU HEOOXOAMMOTO MporpammHoro obecneuenus. Co
BPEMEHEM TMOSBISETCS HEOOXOIUMOCTh HOBOW 3aKyNKH OOOPYIOBaHMS WIIH
POrpaMMHOr0 o0ecreyeHus BCIAEACTBUE TOJOMKH UM MOPAJIbHOTO CTapEHUS.

2. Kaoposas nonumuka. J{ns TOAKITIOUEHWS W HACTPOWKH TaKOTO
KOJIMYECTBA TEPCOHAIBHBIX KOMIIBIOTEPOB HEOOXOAWM HeMmaiblidi mTar |T-
CIIy’KOblI (IPEACTaBUM, YTO MOJOOHBIX JaOOpaTOpuil B y4eOHOM 3aBEJICHUU HE
OJlHA U HE OAMH JecsaTok). Ilocne HemocpeACTBEHHO YCTaHOBKM M HAaCTPOMKHU
KOMIIBIOTEPOB, MPUXOIUT BpeMs IKCIUTyaTallil W, KaK CJIEICTBUE, BBHIXOJA U3
cTposi Tex wiau uHBIX y3710B IIK, B pe3ynbrare He KOMIIETEHTHBIX WM HE
YMEJIBIX JEUCTBUN MOJIb30BATENA.

3. Aomunucmpuposanue. JIns co3naHuss HOBOW paloued CTaHIMH
nabopatopun (MOAKIIOYEHUE BCEX Y3JO0B KOMIIBIOTEPOB, YCTaHOBKA W
HACTpOIiKa MporpaMMHOTro odecreyeH s ) He0OX0IMMO MHOTO BPEMEHHU.
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4. [Ipocmaueanue annapamuwlx pecypcos. PaboTaromme NpUIOKEHUST
CO37al0T HEOOJNBLIYIO HArpy3kKy Ha OTJIENbHBIA KOMIBIOTED — B CpPEIHEM,
KOMITBIOTEp 3arpy)KeH JuIb Ha 5-15% 2/,

Beixoq W3 cClOXMBIIEH CHUTyalluM 3aKJIIOYaeTcsl B BUPTyalIU3alUU
pabounx cTaHIUi U J1a00paTOpuil B IETOM. DTO TPETUH YPOBEHb OpraHHU3AIIH
KOMIIBIOTEPHOM J1TaOOpaTOpUH, KOTOPBIH IIpelycCMaTpUBaeT 3aMEHY BCEX MallluH
onHOi. B »TOM cnyuyae akTyaqbHbIM U 3(QQPEKTUBHBIM SBISETCS BHEAPEHUE
noHATHA BUpTyanu3auuu I T-unppacTpykTypsl yueOHOIO 3aBeICHUSI.

Tpemuii yposenv opeanuzayuu. Ilpu TakoM MeETOAE 3aKyNAKOTCS JIHIIb
yCTpoiicTBa BBOJa-BbIBOJA MH(poOpMauuu (KiIaBuUaTypa, Mblllb, MOHUTOp) U
TepMUHAIBl yAaJIeHHOro npoctyna. Creayer OTMETUTh M TOT (PakT, 4YTO B
KAaueCTBE TEPMHUHAJIOB MOIYT HCIIOJIB30BAaThCd W CTapble IIEPCOHAJIBHBIC
KOMITBIOTEPBI, KOTOpbIE B CBSA3M C YCTapeBIIEH AapXUTEKTypol He
HOJIIEPKUBAIOT COBPEMEHHOE MPOTPaMMHOE 00ECIIeYeHUE, OTHAKO MOTYT OBbITh
MCITOJI30BaHbI ISl JOCTYIA Ha YAAJIEHHYIO pa0ouyro cTaHluio. CXeMaTuyecku
Takas BUpTyajbHas JlabopaTopus OyAeT BhITJISAETh Kak M300paxkeHo Ha puc. 12.

xab

Puc. 12. BupryansHas nabopaTtopus

2" Camoiinenko A. Uro Takoe BHPTyaiM3alis ¥ BHPTYaIbHbIC MAIMHEI // BupTyammsamms s
ouszneca. — 2012 [DnexrpoHHblil pecypc]. — Pexum nmocryma: http://www.vmworld.ru/aro-rakoe-
BUPTYyaIH3anus/
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B manmHOM ciydae Mbpl MMEEM KOMITBIOTEPHYIO JTa0OpaTOPHUIO, Kaxmas
pabouasi CTaHIMS KOTOPOM OCHAIEeHa TOJBKO JIUIIb YCTPOMCTBAMHU BBOJA-
BBIBOAA WH(pOPMAIMK. BEMHCIUTENBHBIE TPONECCH OYyIyT MTPOXOIUTH HE
IPOCTO Ha cepBepe, a B IEHTpe 00padoTku naHHbIX. [Ipu »TOM CTpyKTypa
HEeHTpa 00pabOTKMU JTAaHHBIX MOXXET OBITH CKOJIb YTOJAHO Pa3HOM: OT MPOCTOii
CEpBEPHON KOMHATHI B MOMEIIEHUU y4eOHOTO 3aBEJICHUA, 1O YCIYyT KOJOKAlUU
COOCTBEHHBIX CEPBEPOB B IICHTPE OOpaOOTKM IAaHHBIX WM K€ Ha OCHOBE
Oo0JIauHBIX TEXHOJIOTHH, Kak OyleT omucaHo jajiee, JJIsi YeTBEPTOTrO YpPOBHS
OpraHU3al1u.

OcHOBHOE MPEUMYIIECTBO [JIsi CTYJEHTOB pPaccMaTpUBAEMOr0 METOJa
OUYEBHJIHO: OH HMMEET BO3MOXKHOCTh pabOTaTh B CBOEH YYETHOW 3amlucH, C
COOTBETCTBYIOIIUM  HAOOPOM  MPOTPAMMHOIO  OOECHeueHus, U, 4UTO
HEMAaJIOBAXKHO, YCTAHOBKA JIIO0OTO MPOTpaMMHOTO obecriedeHus: 0osiee He OyieT
3aBUCETh OT APXUTEKTYPhl MAIIUHBI.

BupTtyanuzanus mo3BOJUT pPa3MECTUTh BCE BUPTyaJbHBIE CEpBEpa Ha
OJTHOM (pu3uMyecKoM, yBeIMUMB ero 3arpy3ky no 60-80%. Ilpu stom s
M0JI30BATENIEH TOCTATOYHO HAJIMYME TOHKOTO KIMEHTA WM HETOYKa.

BuptyanbHble MaldHbl MPEAOCTABISAIOT BO3MOXHOCTH IO OOYYEHHIO
paboTe ¢ onepaluoOHHBIMU cUCTeMaMHU. [[aHHOe MPEuMYIIECTBO UMEET MECTO B
IpENnoAaBaHNK TaKUX AUCHHUILIMH, KaK «Onepanronabie cucteMbny, «OC Unixy,
«CucreMHoe mnporpamMmmupoBanue» U «llapamnenbHble W pacnpeneieHHbIe
BBIYHCIICHUS» crneruanbHocTh «MHpopMatukay. (s pa3nuuHbIX AUCIUILUIAH
MOXHO CO3/1aBaTh CBOE€ KOHKPETHOE BUPTYyaIbHOE OKPYKEHHUE, U YCTaHABINBATh
HE00XO0MMOE TTPOTrpaMMHOE OOECIICUCHHE.

Ha ceronnsimiHuii 1eHb pa3Hble KOMIIAHMM TIpEeJiaratoT pa3indHbIe
pelieHrs BUPTyaJM3alluk, OJHAKO HauOoJiee HAACKHBIM M TOJYYUBIIUM
IPU3HAHUE BO BceM mupe sBisiercss WMvare ESX?,

Ha puc. 13 npencraBieHa coBpeMeHHas TumnoBasi opranuzamus IT-
uHOPACTPYKTYpHl HEOONBIIIOTO YHUBEpCUTETa. B paccmarpuBaemMom mpumepe,
Ha OJHOM (pU3MUECKON MallMHE pa3BOpayMBACTCS MPOTrpaMMHOE OOecIieueHue
s Buptyanuzauun ESX, mpennaraemoe VMware®. Omo YCTaHaBIIUBACTCS
HEIMOCPEJICTBEHHO Ha (PU3WYECKOM CcepBepe, MO3BOJISIET pa3/IeIUuTh €ro Ha

HCCKOJIBKO BHPTYAJIBbHBIX MAlIWH, KOTOPBLIC MOTI'YT pa6OTaTI) OJHOBPCMCHHO,

28 VVMware // Company home page. — 2012 [Electronic resource]. — URL: http://www.vmware.com

2 VMware vSphere ESX and ESXi Info Center // Vmware Products. — 2012 [Electronic resource]. —
URL: http://www.vmware.com/products/vsphere/esxi-and-esx/index.html
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pacnpezenss (U3NYECKUE PECYpPChl OCHOBHOTO CepBepa IOJ OMpPEIeICHHBIC
3a/1auu (B HAIIEM clly4ae — pa3BOpaurBaHUE BUPTYAJIBLHOTO CEPBEPA).

Cepsep n

Cepsep 3
Cepsep 2

Cepsep 1

Puc. 13. CoBpemennas opranuzamus | T-undpacTpyKkTypbl HEOOIBIIIOTO YHUBEPCUTETA
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PaccMOTprUM TeXHHUYECKHE aCTIEKThl BUPTYaIN3alliu.

1. Iloxdop oGopyaoBanusi. OOopynoBaHWE JOJDKHO IIO/JICPKUBATH
BO3MOKHOCTh ~ alapaTHOW BHpTyanuzauuud. Ecim 000opymoBaHHE 3TOTrO
HOJICP)KUBATh HE OyJIeT, BHPTyalu3alds BO3MOXKHA, HO KadeCTBO TaKOM
BUPTYyaIU3allii 3aMETHO HIXKE.

TloaepXKy amapaTHON BHUPTyaIH3anuy UMetoT mporeccops Intel**3
AMD®. ¥V kommanuu Intel sto Intel Virtualization Technology (Intel VT), a'y
AMD - AMD Virtualization (AMD-V). IlepeucHb MpOLECCOPOB JaHHBIX

KOMHaHHﬁ, MOAACPKUBAOIINUX AllllapATHYIO0 BUPTYAIN3AIUIO WM TCXHOJIOTHMH
33,34

)51

Intel VT u AMD-V MO0HO MPOCMOTPETh COOTBETCTBEHHO B JIOKyMEHTaX

Jlns peanuzaiuu BUPTyaIM3alud B HEOOJBIINX YHUBEPCUTETaX OOBIYHO
UCIIOJB3YyeTCsl cepBep C mporeccopom kommanuu AMD — Opteron, 16 I'b
OMEpaTUBHOM MaMATH, NBYMs ceTeBbIMU KoHTpoJuiepamu | I'B/c, yeThipbms
xecTkuMu uckamu 1o 250 I'b. B kauecTBe muiatgopMbl ajisi BUPTyalu3aiuu
cepBepoB Obl1a BEIOpana VMware Server.

2. JlokajibHble BBIYNCJINTENbHBIE ceTH. JIOKalbHAsA CeTh JOKHA ObITh
CTPYKTYPUPOBAHHOM, C BBICOKOM CTENEHBIO 3alIUThl OT BHYTPEHHUX U BHEIIHUX
yrpo3 (3T0 o0ecneuynBaroT MEXKCETEBbIE 3KpaHbl CeAbMOro ypoBHs). Kaxabiit
BUPTYaAJIbHBIA CepBEp B HUTOre OyAeT CMapLIpyTU3UPOBAH MpPU I[OMOIIH
KOMMYTaTOpoB Tpethero ypoBHs L3. To ecth, ydeOHas mabopatopus
BUPTYaJIbHOM CEpBEP, C KOTOPHIM OHAa pabOTaeT, JOJKHBI ObITh (HE SBIIAETCA
o0si3aTebHBIM ~ TpeOOBaHMEM, HO  JaeT  BO3MOXKHOCTb  YBEIUYHUTH
IPOJYKTUBHOCTb) B OJTHOM BUPTYaJIbHOM CETH, Tak Ha3zbiBaeMoil VLAN.

3. BbicokokBaauduupoBaHHbI mnepcoHan. EcrtecTBeHHO, omara
TpyJa TaKoro nepcoHayia TpedyeT ompeneraeHHbIX 3arpar. OgHAKO HECKOIBKO
TaKUX CHEIMAINCTOB CMOTYT 3aMEHUTh LEbIe OTAENbI, KOTOPbIE BEAYT J€ja IO
aJIMUHHCTPUPOBAHUIO HECKOJIBKUX JIaOOpaTOpHil.

% Hardware-Assisted Virtualization Technology // Intel Corporation official website. — 2012
[Electronic resource]. — URL: http://www.intel.com/content/wwwi/us/en/virtualization/virtualization-
technology/hardware-assist-virtualization-technology.htmi

%' Intel® Virtualization Technology List // Intel Corporation official website. — 2012 [Electronic
resource]. — URL.: http://ark.intel.com/V/TList.aspx

%2 AMD Virtualization (AMD-V™) Technology / AMD Corporate Website. — 2012 [Electronic
resource]. — URL: http://sites.amd.com/ru/business/it-solutions/virtualization/Pages/amd-v.aspx

¥ Homnmepxka BupTyanusamuu nponeccopamu Intel // Bupryamusamms VMware. — 2011
[DnexTponnsrit pecypc]. — Pexxum mocryma: http://www.vsphere5.ru/doku.php?id=technical-info:intel-
vt-support

¥ Homnmepxka BupTyanmsauuu nponeccopamu AMD // Bupryammsamus VMware. — 2011

[OnexTponHbIii pecype]. — Pexxum moctyna: http://www.vsphere5.ru/doku.php?id=amd-v-support
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4. JKOHOMHYHOCTH. HapamuBaHue MOIIHOCTH MOKET MPOUCXOIUTH
myTeM OOHOBJICHUS cepBepa, 4YTO sBisercs Oojee HSPGHEKTUBHBIM MU
SKOHOMHUYHBIM IO CPAaBHEHHIO C 3aMEHOM KaxkJIod paboueid craHuuu. llpu
OOHOBJICHUU CJIETYET YUYUTHIBATh CICIYIOUIUHN PsiJl TapaMEeTPOB:

e TIpoleccop;

® [aMsTh;

® KECTKUH JIUCK;

e ceTeBas Kapra.

[IpuBeneHHBIN CIMCOK TapaMEeTPOB MOKET U3MEHSTHCS B 3aBUCUMOCTH OT
MOCTaBJICHHBIX 3a/1a4.

Hcnonb30BaHne TEXHOJOTUM  BUPTYyaJU3allMd  IO3BOJISIET  OBICTPO
BBITIOJIHATE DAaCKUp Kakaoro BUPTYaIbHOTO CEpBepa IO PACIHUCAHUIO, YTO JAcT
BO3MOXXHOCTh ~ BOCCTaHABJIMBATh  pabOTOCHOCOOHOCTH  O0OpYyAOBaHUS B
CUMTaHHBIE MUHYTHI B Cllydae cOOeB.

AnnapatHas BUpTyalu3alusl TPEACTaBIseT COOOH pa3BUBAIOLIYIOCS
TEXHOJOTHIO, Yy KOTOPOH €CTh BCE BO3MOXXHOCTH CTaTh JOMHHHUPYIOIIEH,
OCOOCHHO ISl CEpPBEPHBIX IUIATPOPM, MOTOMY YTO OHAa HMMEET MOTEHLHAJ,
9TOOBI CIOCOOCTBOBATh KOHCOJMIAIMM HECKOJIBKHX pabo4YMX HArpy3oKk Ha
OOHOM  (U3MYECKOM cepBepe 0€3  JOMOJHUTEIBHOTO  IPOrpaMMHOIO
oOecrieyeHusl.

Onnako, co3manue coocmeennoti |T-cpedvi He Bcera BO3MOXKHO.
HeobxoaumMo y4uThIBaTh psii TEXHUYECKUX TPeOOBaHMIA: OOJbIINE 3aTpaThl Ha
000pyI0BaHUE U €T0 IKCILTYyaTallli0 U PEMOHT, OTCYTCTBHE MacCIITa0UPyEeMOCTH
BBIUHCIUTEIHHBIX pecypcos, 0€301MacHOCTh XpaHeHUs JTAaHHBIX,
TEJICKOMMYHUKAIIMOHHBIE 3aTpaThl W JApyrue TpeOOBaHUS K WHXKEHEPHOU
uHppacTpykType. Ilpu Tom, 4TO HYacTo B 0Opa30BATENBHBIX YUPEKICHUSIX
NEHCTBYIOT OIO)KETHBIE OIPaHUYCHHUS.

Ha cerogusmnuii neHs oOJlauHble TEXHOJIOTUU U J0OpoKeIaTesbHas
MOJINTUKA KPYMHEUIIUX KOMITAHUN IO OTHOIIEHUIO K YYEOHBIM 3aBEICHUSM
MO3BOJIAIOT ~ YHUBEPCUTETaM dJKOHOMHTH CpEACTBA Ha  KOMIIBIOTEPHEIC
nabopaTopumu.

Yemeepmuiti yposensv opeanuzayuu. Clenyomuil ypoBeHb OpraHu3aluu
IT-uadpactpykTypel — oOpraHmzaiusi KOMIIBIOTEPHBIX JlabopaTopuii C
UCTIOJIb30BAHUEM TEXHOJIOTUN 00JIAYHBIX BhIYUCICHUH (puc. 14).
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OO6nayHble TEXHOJIOTUH, MO3BOJIAIOIIME PAa3BOPAYNBATH MOJTHOCTHIO WIIH
gactuyHo |T-undpacrpykrypy B nmyOoJudHOM OO0 THOPUIHOM OOJaKe, MOTYT
obecnieunTh 3 (HEKTUBHOE PEIICHUE JaHHBIX MPOOIEM.

MapLIpyTM3aTop

Puc. 14. OpI‘aHI/BaHI/Iﬂ KOMITBIOTCPHBIX na6opaTopI/H71 C UCIIOJIB30BAHHUEM TCXHOJOTNHN
00JIAYHBIX BBIYUCIICHHI

Pacnionoxenue cepBepoB B JaHHOW CXEM€ MOKHO OPraHM30BaTh IBYMS
croco0aMu: apeHJ0 U KoJoKalue. ApeH10BaTh BbIEIECHHBIN CepBEpP MOKHO
y KpynHoi IT-komMnaHum wiM mpoBaiijiepa, MNPEIOCTABISIIONIETO JaHHYIO
yCIyry. OTOT crnoco0 AenieBse, eCilu YCIYrd MpeoCTaBISIOTCS Ha KOPOTKUI
nepuoj BpeMeHu. Ecnm y opraHuzanuu ecTh CBOM cepBepa, yIaoOHee
UCIIOJIb30BaTh KOJIOKaIMio0 cepBepoB. IIpoBaiizep pasmemiaer obopyaoBaHue
OpraHu3alid B CBOEM JlaTa-IIEHTpe U TOJHOCThIO OOecleyuBaeT uX
oOciykuBaHue.  Yciayra  KOJOKauMW  JIelIeBI€ B JIOJITOCPOYHOM
VCIIOJIb30BAHUM.

JlaHHBI BUJ OpraHu3alid KOMIIBIOTEPHON JIabopaTopuu HMEET Kak
IpeuMyIIecTBa, Tak U HejocTaTku. [IpenmMyiiectBa B cpaBHEHHUHU C OOBIYHOM
BUPTYyaIU3alMeNd MOKHO BBLACIUTD CIEAYOIIUE:
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® HKOHOMHYHOCTbH — COKpAILIEHHE 3aTpaT Ha MHQPACTPYKTYPY; a TaKxKe
COKpAIlIEHHE 3aTpaT Ha UCIIOJIb3yeMOE MPOrpaMMHOE 00eCIIeUEHUE;

® THOKOCTh — 00YydYaThCAd M BBINOJHATH 3aJaHUSI MOXKHO OyJeT He
TOJIBKO B CaMOM 3/laHUM y4eOHOTO 3aBEJICHUS, HO U B JIIOOOM TOUYKE
mupa. Jis monydeHus OBICTpOro MW JIETKOTO JIOCTyNa K
uHpOpMaIMU JAOCTATOYHO HAJTWYUS TOAKIIOYCHUS K TIIO0ATbHOU
cetu HTEpHET;

® MacmTabupyeMOCTh BBIYMCIUTENIBHBIX pECypcoB — Omaromaps
npunnunaMm paboter Cloud Computing, moas3oBaTeisiM AOCTYITHBI
r06ast HeoOXoAMMasl BBIYUCIUTEIbHAS MOIITHOCTh U 00beM. A oruiata
OCYIIECTBIISIETCS TOJIBKO 32 MOTPeOJsieMble PECypchbl, TO €CTh MpPH
MIPOCTOSIX YHUBEPCUTET HUUETO HE TEPSET;

® HaJCXKHOCTh XpaHCHHs JMaHHBIX. [lo cBempeHmsM xypHama Forbes wus
Bceil co3manHoM uH@opmaruu 80% — 3T0 Komuu. To ecTh Ha
cepBepax  KpPYIMHBIX  OOJA4YHBIX  MPOBAWAEPOB BCE  JAHHBIC
MHOTOKPAaTHO KOMUPYIOTCS. VM mpu BBIXOJIe U3 CTPOSI OJTHOTO U3 HHUX,
MOJIb30BATENIbCKUE JaHHBIE OyIyT HOCTYIHBI U3 JIPYTOTO;

® JCIOJIb30BaHUE OOJAYHBIX BBIUUCICHUN YBEIMYMBAET CPOK CITY>KOBI
cyiecTByroed nHGpacTpyKTyphl. JKU3HEHHBIN UK KOMITBIOTEPOB
MPOJIJICBAETCS, TaK KaK BBIYMCIHMTEIBHBIC IMPOIECCHI MPOXOMAT Ha
CTOpOHE CepBepa;

e TUOKOCTh yueOHOro Mmpolecca: BO3MOXHOCTh MCHOJB30BaTh Kak OC
Windows, tak u OC Linux, Tak >xe 1 J1r000ro Jpyroro mporpaMMHOIO
oOecrieueHus, B TOM YKCIIC U PA3IMYHBIX BEPCUI OJHOTO M TOTO KE
MIPOYKTA,;

® U IMOCJEeIHEe, O YeM MOXKET 3a0bITh Y4YeOHOE 3aBEIEHHE — 3TO
TeXHUYECKUE TPeOOBaHUSI UHKEHEPHOU HUHPPACTPYKTYPHI.

OCHOBHBIM TPEMATCTBHEM HCIOJIB30BAaHUA OOJAYHBIX TEXHOJIOTHMA
SIBIISIETCS. HEOOXOIMMOCTh BBICOKOCKOPOCTHOTO coenuHeHusi ¢ nTteprerom. A
HEKOTOpbIE YUeOHBIC 3aBEJCHHS YKpaWHBI K ATOMY €Ille HE TOTOBBL. Takke K
HEJ0CTaTKaM OOJIAYHBIX BBIYUCICHHA MOXKHO OTHECTH OTPaHUYCHHYIO
GYHKIIMOHATBFHOCTh MPOTPAMMHBIX OOECreYeHu Tpu paboTe ¢ HUMH uepes3
HNnTepHer.
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2.3 CLOUDONOMICS: OCHOBHBIE ONPEJEJEHUS, MOJEJUN
OBJIAYHBIX PENIEHUI, TAKCOHOMMS OBJIAKA®

[Tpodeccop Munanckoro yauepcurera (University of Milan) ®enepuko
Atpo B cratee™ ormerwt, uto cloud computing (CC) — HoOBasi rIaBHAs LENb
UHTEPHET-OPUEHTUPOBAHHBIX TEXHOJOTUW, MO3BOJIAIOIIMX XPAHUTh JIaHHbBIE Ha
CepBepax M MPENOCTaBISATh YCIYrd MO TpeOOBaHMIO KIHWEHTOB. B pabote
®denepuko  OTpO  AHAIM3UPYETCS HSKOHOMHUYECKOE  BIIMSHUE  BBEICHUS
texHosorun CC Ha OM3HEC, a Takke Ha CTOMMOCTh 3aTpat pa3BopaunBanus |T-
uHbpacTpykTypsl npeanpustuid. [lo pacueram aBTopa, ocHoBaHHbIX Ha DSGE-
mozaenu (Dynamic Stochastic General Equilibrium), BugHO, uyTO 00)auHBIC
BBIUMCIICHHUSI TO3BOJIAT EBpOCOIO3y €O3/1aTh HECKOJIBKO COTEH ThICSY
OpEeINpUsITU MaJoro M CpeIHEro pasMepoB U olecmedar pocT Ou3Heca.
[IpaButenscTtBa cTpan EC m0mMKHBI CHOCOOCTBOBATH aJamnTalliy PELICHUM
0OJIaYHBIX TEXHOJIOTHH.

B ):[OKYMCHTC37, IIOATOTOBJIECHHOM  TPYIIIOM  JKCIEPTOB IS
EBpokomMuccuu, NpeanpuHsaTa MONBITKA CUCTEMAaTU3UPOBATh MUPOBOM OIBIT B
00JaCTH MOCTPOEHUs OOJAYHBIX CHUCTEM, a TAKXK€ JaHbl PEKOMEHJAlWU IO
OyaylieMy pa3BUTHIO 00JauHBIX TEXHOJIOTUN B cTpaHax EBpocoro3a.

B knure Maiikiia Mumiepa noa Ha3zBaHuem «(OOnauHble BBIYUCICHUS:
BeO-OpPUEHTHPOBAHHBIC MPUIIOKEHHUS, KOTOPhIE MEHSIOT CIIOCO0 Bamiel pabOThI
M B3aHMOJCHCTBHS OH-TAifH»>C OTMEYEHO, YTO KOMIBIOTHHI B TOM BHIE, B
KaKOM MbI €ro 3HaeM, u3MeHwiIca. COBpEMEHHbBIE TEXHOJOTUHU IO3BOJSIOT HE
MOKyNaTh JA0POroe NporpaMMHOEe oOecreyeHue sl YCTAaHOBKH Ha KOMITbIOTED,
MO>XHO Pa3BOpavyMBaTh OOJa4YHYI0 MUH(PPACTPYKTYPY M MUMETh JOCTYIl K HEH ¢
J000T0 MecTa, ¢ JIroOoro 000pylOoBaHHUs, TMOAKIIOYEHHOro K HMHTepHery.
Crnegyer OTMETHTb, YTO JAOCTYH K 00JIaKy MOTYT UMETh OJHOBPEMEHHO ThICAUU
J0JIeH, UMEIOIMX TpaBa JocTyna. B kaure Musuiepa mpencTaBlieHbl CIIOCOOBI

% Ceiinamerosa 3.C. Cloudonomics: TAKCOHOMHS, MOJIENH OOIAYHBIX PEIICHHUIl, OGH3HEC-IPOLECCHI /
3.C. CeitnameroBa, B.A. TemHenko // Yuenble 3anucku KpbIMCKOTO WHKEHEPHO-TIEAATOTHYECKOTO
yauBepcutera. Brimyck 30. DxoHomumueckue Hayku. — Cumdepomons: HUL KHUITY, 2011, —
C. 118-126.

% Etro F. The Economic Impact of Cloud Computing on Business Creation, Employment and Output
in Europe / Federico Etro // Review of Business and Economics, #2, 2009. — pp. 179-208.

%" The future of cloud computing: Opportunities for European cloud computing beyond 2010 / Expert
Group Report. Public Version 1.0. — European Commission: Information Society and Media.
2009. — 65 p.

% Miller M. Cloud Computing: Web-based applications that change the way you work and collaborate
online / Michael Miller. — Indianapolis, 2008. — 312 p.
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pa3BopadyrBaHus 001a4HON WHOPACTPYKTYPHI, BO3SMOXKHBIE apXUTEKTYPhI CETH,
MOJIeNIA Pa3BEPThIBAHUS 00JIaKOB, BOBMOXHBIE PUCKH, a TAKXKE aJIbTEPHATUBHBIC
BapUAHTHI.

CymiectByer OO0JBIIOE YHUCIO BApUAHTOB OIPEACIICHUS, UYTO TaKoe
«o0maunbie BbMHCICHUs» (ob6maynbie TexHosormw, cloud computing). C
anrmiickoro cloud computing JOCIOBHO TMEPEBOIUTCS Kak OOJavHbIC
BBIYHICIICHUS.

Hanuonanbupiii uHCTUTYT cTangapToB M TexHoioruit CIHIA (National
Institute of Standards and Technology — NIST) B nokymente «NIST Definition
of Cloud Computing v15»% onpenemnun «o61auHble BEIHCICHHS CIEAYIOMIIM
oOpa3oM: MOJeNb OOJIAYHBIX BBIYUCICHUN JaeT BO3MOXKHOCTH YAOOHOTO
JIOCTyTla  MOCPEACTBOM CETH K oOmeMy Tyly C HacTpauBaeMbIMU
BBEIYHCIIUTEILHBIMU pecypcaMu (HalpuMep, CeTH, CEpBepa, CUCTEMbI XpPaHCHHS,
NPWIOKEHUS, YCIyTH); MOJeidb o0JaKka COJACHCTBYET JOCTYMHOCTH H
XapakTepUu3yeTcsi  OCHOBHBIMM  dJEMEHTaMu  (CaMOOOCIy>KMBaHUE  TIO
TpeOOBAHMIO, MIUPOKUN JOCTYN K CETH, OOBEIUHEHHBIN pecypc, HE3aBUCUMOE
pacmosoxeHue, OpicTpasi THOKOCTh, U3MEPSIEMbIE CEPBUCHI, MACIITA0ONPYEMOCTb,
oIuIaTa Mo peajbHOMY MCIIOIb30BaHHUI0). B 3TOM ke T0KyMEeHTe OTMEYEHO:

— Mogenp o0naka COAEHCTBYET JOCTYITHOCTH W XapaKTepU3yeTcCs
MATHIO  OCHOBHBIMH  JJIEMEHTaMH  (CaMOOOCIy)XKHMBaHUE IO
TpeOOBAaHMIO, IIMPOKUNA JOCTYNl K CETH, OOBEIMHEHHBIH pecypc,
HE3aBUCUMOE PACMOJIOKEHHE, ObICTpasi THOKOCTh, HW3MEpseMbIe
CEPBUCHI).

— OO0Jlak0  COIEpPXKUT TPU CEPBUCHBIE MoOJeNu (IpOrpaMMHOE
o0ecrniedyeHre Kak yciyra, miatdpopMa Kak yciyra, HHPpacTpyKTypa
KakK yciyra)

— Brigenstor deThipe Monenu pas3BepThIBaHHUS (MPUBATHBIE OOJaKa,
rpynIoBbie o0naka, myOandHble 00J1aKka, THOpUIHBIE 00IaKa).

[Ipodeccop MaccadyceTckoro TeXHOJOTUYECKOTO WHCTUTYyTa Kapn
XEBBHT B CTarbe® OTMETHJ, YTO NPU OONAYHBIX BBIYNCICHUSX JAHHDBIC

MOCTOSTHHO XPaHSATCSI Ha BUPTYAJbHBIX CEpBEpax, PacroyioKeHHBIX B 0OJlake, a

¥NIST  Definition of Cloud Computing v15 [Electronic  resource] — URL:
http://csrc.nist.gov/groups/SNS/cloud-computing/cloud-def-v15.doc

* Hewwit C. ORGs for Scalable, Robust, Privacy-Friendly Client Cloud Computing / Carl Hewitt //
IEEE Internet Computing, vol. 12, no.5. — NY, USA, Sep.-Oct. 2008. — Pp. 96-99. —
d0i:10.1109/MIC.2008.107
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TaKK€ BpPEMEHHO KJ3ILIMPYIOTCS Ha KJIMEHTCKOM CTOpPOHE Ha KOMIIbIOTEpax,
HOYTOyKaX, HeTOyKaxX, MOOMJIBHBIX YCTPONCTBAX U T.II.

Hpyrumu ciioBamu «o0jako» — 3To BupTyanbHas |T-urdpacTpykTypa,
npeaocTaBiisieMas OH-JIAH 00JIaYHbIMU TPOBaiiIepamMu.

Onpenenenre  OOJMaYHBIX  BBIYMCICHHWH, JaHHOe HammoHambHBIM
WHCTUTYTOM cTaHAapTtoB M TexHosoruit CIIA, omnucbiBaeT NSATh OCHOBHBIX
XapaKTePUCTHK, TPU CEPBUCHBIC MOJIEIU U YEThIPE MOJIETN Pa3BEPTHIBAHUSI.

OcHOBHBIE XapaKTEePUCTUKN 00J1aYHBIX BbIYHCJIEHHU

BbIeasifoT  ISATh  OCHOBHBIX — XapaKTEPUCTHK, KOTOPBIM  JIOJDKCH
COOTBETCTBOBATB JIFO00H 00IaUHBIN TPOTYKT:

1. Camoobcnyscusanue no mpebosanuro (On-demand self service).
[ToTpeOuTensr MOXET MOJYyYUTh B HY)KHOM OOBEME M YIPABIAThH
TpeOyeMBbIMU BBIYUCIUTCILHBIMUA PECYPChl 0€3 MOMOIIM CHCTEMHBIX
aJIMUHUCTPATOPOB.

2. Cemesas oocmynnocmo (Ubiquitous network access). OOmadHbIi
CEpPBUC JIOJDKCH OBITh JOCTYIICH C JIF0OOTr0 YCTPOMCTBA B JIHOOOH TOYKE
MUpa 1 B JIF000€ BpeMs.

3. MUsmepsemvie cepsucvt (Metered use). OrmmaunBaeTcs TOJIBKO Ta
BBIUUCIIUTEIIbHAS MOIIHOCTD, KOTOPYIO MOJIb30BATEb JICHCTBUTEIBHO
UCTIONB3YET.

4. DOnacmuunocmos  (Elasticity).  B0O3MOXHOCTH ~ MOMEHTAJILHOTO
U3MEHCHHS KOJMYECTBA M BPEMEHHU UCIIOIb30BAHUS BBIUMCIUTEIbHBIX
PECYPCOB, BBIAEISACMBIX TOTPEOUTEITIO.

5. Hezasucumocms om annapammnozo obecneuenusi (Resource pooling).
[MpenocraBnenue OONAYHBIX YCIYr HE JO/DKHO 3aBUCETh  OT
paboTOCIIOCOOHOCTH OHOTO KOHKPETHOTO alapaTHOro y3ia.

CepBucHble MOJ€JIH 00JIa4YHbIX BHIYHCJICHUH

Ha puc. 15 npencraBieHa cepBUCHas MOJIEIb apXUTEKTYpbl OOJAYHBIX
BBIYHCIICHUM, U3 KOTOPOW BHJHO, UYTO OCHOBY OOJlaka COCTaBJISET
uHppacTpykrypa kak cepBuc (IaaS — Infrastructure as a Service), 3aTeM Ha Hee
HakaaeiBaeTcsl miuatdopma kak cepBuc (PaaS — Platform as a Service), a
noBepx PaaS — mporpammHoe obecrnieueHue kak cepBuc (SaaS — Software as a

43



Service). Takum 00pa3oM, BO3MOXXHBI IIIECTh BapHaHTOB peATH3AIUU
ApXUTEKTYPhI 00JIAYHBIX TEXHOJIOTHH.

WMHdpacTpykTypa WMudpacTpyKTypa WMHdpacTpykTypa
obnaka obnaka obnaka
ApXHUTEKTYpbI
laaS .
PaaS B33 Software as a Service

(Saas)

WHdpactpyktypa WudpacTpykTypa
obnaka obnaxa
1235 ApXUTEKTYpPbl
PaaS Platform as a Service (PaaS)
Paa$S
WMHdpacTpykTypa
obnaka
Apxutek bl
laas P vp

Infrastructure as a Service (laaS)

Puc. 15. CepBucHas MOeTb apXUTEKTYPbl 00JIAYHBIX BEIYUCIICHHUH

IIporpammHoe o0ecneyeHne Kak cepBuc (SaaS)

Mopenb mpenocTaBiICHUs] MPOTPAMMHOTO OOECIIeUeHUsS Kak CepBuca
oOecrieynBaeT BO3MOXKHOCTh apCH/Bl TPWIOKEHUH, JOCTyl K KOTOPBIM
ocymectBisiercss  4depe3  WMurepuer. Ilommepxkky  paboTocmocoOHOCTH
MIPWIOKEHUH OepeT Ha ce0s TOCTABIINK, ITOJIh30BaTEh JKE€ OTUIAYUBAET TOJIHKO
caM (akT HCMOIB30BaHUS TPOrpaMMHOro obecreueHus (Mb6o 1o GdakTy
UCIIOJIb30BaHusA, MO0 ab0OHEHTCKOM IiaToi). B pe3ynbTaTe moJib30BaTelb
MOKET paboTaTh ¢ TOTOBBIM HEOOXOJIMMBIM €My MPOTPAMMHBIM OOECIICUCHHEM
Ha KOMIbIOTEpe 000# KoH(purypanuu. He Hy)XKHO HMYEro ycTaHaBIMBATh Ha
coit IIK (tremedon wm nap. ycrtpoiicTBa), 3a00TUTBCA O 3alIUTE JAHHBIX W
Oe3omacHocTH. Bee mpuiokeHuss HacTpamBarOTCs W OOHOBIIIOTCS Ha CepBepe
nmpoBaiiepa oOmakoB. OOyauHbIe TEXHOJOTUM TO3BOJSIOT B OKHE Opaysepa
paboTaTh ¢ JOKYMEHTaMH, BECTH OyXrajaTepuro, YIpaBiIsaTh CKIAAOM U T.1.
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Ha  cerogHss  uMeTCSs  COTHM  OpemyiokeHuid  SaaS: oT
CHEIUATM3UPOBAHHBIX IO OTACJIBbHBIM  OTpacisM JI0 MOTPEOUTETHCKUX
IIPUIOKEHUM, TaKMX, KaK JJEKTpOHHas mnourta. [IpumepoM NpHIIOKEHHMH Kak
cepBuca MoxeT ObITh Business Productivity Online Suite, oGecneunBaromuii
COBMECTHYIO paboTy moibp30oBaTeneid u onnaitHOBbIM oduc Office Live
Workspace ot Microsoft, «opucusiit» Google Apps, Oracle CRM On Demand.

Omnara SaaS, kak MpaBWIO, PACCUUTHIBAETCS HA OCHOBE KOJUYECTBA
MOJIb30BATENEH MPUITOKEHUS.

IInargopma kak cepuc (PaaS)

Monens mnpenocTaBieHus IIATGOPMBI Kak CEpBHCA MOAPA3yMEBACT
BO3MOXKHOCTh apeHJIbl TUIaTGopMbl 1T pa3pabOTKU U pa3BEPTHIBAHUS
NPWIOKEHUH. ODTOT CepBUC B OOJbUIEH CTENEHH NpeIHAa3HA4YeH I
pa3paboTuuKoB mporpammHoro obecneueHus. [lmargopma npenocrasnsercs
Kak yciyra uepe3 HTepHeT 1 BKIIIOYaeT B ceOsl ONEPanoOHHYI0 CUCTEMY, 0a3bl
JAHHBIX, TPUKIATHOE MporpaMMHOEe Juisl pa3paboTku. OObIYHO MaTdhopma
OpPUEHTHPOBaHA Ha OMPEICIICHHBINA S3bIK MPOTPAMMHUPOBAHMs, Hampumep, Java
uiu Python.

[Ipumepom mnaTdopMbl KaK CEpPBUC MOXET CIyXUTh Force.com oT
Salesforce.com, Microsoft Azure, Google App Engine, Cloud Foundry or
VMWare, Oracle PaaS Platform.

Omutara 3a noJib30BaHue 00J1a4HOM MIaTGOPMON paCCUUTHIBACTCS UCXOAS
13 00beMa MCIOJIb30BAHHBIX BBIYMCIUTENLHBIX MOIIHOCTEH, TAKUX KaK: BpeMs
paboThl TporpaMmMHOro oOecreueHus, o00beM JaHHBIX W  KOJUYECTBO
TpaH3aKIIHi, ceTeBON TpaduK.

Nudpacrpykrypa kak cepsuc (IaaS)

Moaenb mpenoctaBieHus] WHOPACTPYKTYPHI KaK CEpBHCA MPEIOIaract
BO3MOXKHOCTh apeHJbl alllapaTHBIX pPECypcOB — CEPBEpPOB, YCTPOWCTBA
XpaHEHUs JaHHBIX, ceTeBoe obOopyaoBaHue. Moxens laaS, 1o MHEHHUIO
Microsoft*, mosBomsier morpeGuTemo GopMyIUPOBATE «CBOI 3ampoc K 0OIaAKY
B TEpMHHAX TpeOyeMbIX €My BBIYMCIHTEIBHBIX PECYpPCOB: KOJIMYECTBA
MPOIIECCOPOB, OMNEPATHUBHOM MaMITH, JTHUCKOBOTO TMPOCTPAHCTBA, CETEBBIX
KOMMYHUKAIMH 1 0230BOTO MPOTPAMMHOTO 00€CTICUSHUS.

*! NudpactpykTypa 061aunex BEIMHCICHHH Maiikpocodt / YacTHoe 00MaKko n myOiuaHOE 06/1aKO0
[Onexrponnslii pecype]. — 2012. — Pesxxum nocryma: http://www.microsoft.com/virtualization/ru/ru/
cloud-computing.aspx
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[TocTaButuku laaS 0OBIYHO MTPEAOCTABIISIOT:

—  amnmapaTHOe 00OECIEUEHHE;

— KOMIIBIOTEpHAs CETh;

— mnatdopma BUPTyaIH3alnu;

—  COIJIall€HUsl CEPBUCHOTO O0CITYKUBAHUS;

— HWHCTPYMEHTHI YYETa BBIYUCIICHUMN.

B naHHOM MOAeny NpUMEHSIOT TEXHOJIOTUH BUpTyanu3aunu. Hanpumep,
pu pa3doreHnn GU3NIECKOro cepBepa Ha BUPTYaJIbHbIE U MIPEIOCTABICHUE ATUX
BUPTYAJIbHBIX YaCTEH pa3HbIM MOTPEOUTEISIM.

B kauectBe npumepoB MHGPACTPYKTYphl Kak cepBuca npuBeneM Amazon
Web Services, Rackspace Cloud, Terremark, gandi.net, GoGrid, Scalaxy.

Kak u B cnyuae ¢ PaaS, omnata uHQpacTpyKTyphl Kak cepBHca OOBIYHO
3aBUCUT OT HCIIOJh30BAHHBIX BBIYHCIHTEIBHBIX MOIIMHOCTEH. 1aaS mo3BomseT
MPEANPUITUAM YMEHBIIUTh KAalUTAIBHBIE 3aTpaTbl U TEKYILIHE PaCXObI,
CBSA3aHHBIE C HEOOXOAMMOCTBIO TOMAJEPKKH COOCTBEHHBIX HH(PPACTPYKTYP
JIaTa-IIEHTPOB, CEPBEPHBIX TOMEILICHUMN.

Mopesn pa3BépTbIBaHUSA

Breinenstor yetbipe mojaenu (puc. 16) pa3BepThiBaHUSI 00JIAKOB: YaCTHBIC
obmaka (private cloud) — 9T0 coOCTBEHHBIE WM apeHJIOBaHHBIC OOJaKa
NpeanpusaTus; TrpynmnoBele oOnaka (community cloud) — obGmaka ¢ oOuieit
UHOPACTPYKTYpPO HJIsi OMpENeNIEHHOW TPYMIbl IMOJb30BaTEICH; MyOIudYHbIC
obnaka (public cloud) — oOmenoctynHsie obnaka; rudpuansie odnaka (hybrid
cloud) — o6naka, cocTosIMe U3 ABYX U Oojiee 00JIaKOB Pa3IUYHOTO THIIA.

lNpuBaTHblE
obnaka

[pynnosble
obnaka

ObuiecTBeHHbIE
obnaka

rbpugHbie
obnaka

Puc. 16. Monenu pa3BepThIBaHUS 00JIaKOB
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YacTtHoe 001aKO KOHTPOJIUPYETCS U YHPABISAETCS YACTHBIMHU IIEHTpaMU
00pabOTKM JaHHBIX; OOBIYHO TMpPEAHA3HAYEHO JUIsl MCIOJIb30BAHUSI OIHOMU
OpraHu3anuei, HO MOXeT (U3UYECKH HAXOOUThCA 3a €€ TMpeaeiiaMu,
00CITy>KHUBAThCS U YIIPABISATHCA CTOPOHHEH OpraHU3aluei.

[TyOnuunbie obmaka (puc. 17) MCHONB3YIOTCS MHOTUMH OpTaHHU3aIHsIMH
(MONB30BATENSAIMU) COBMECTHO, OOCITYXXMBAIOTCSI W YMPABIAIOTCS BHEIIHUMU
CEpBHUC-TIPOBANICPAMU.

Microsoft

\
\
\'.
Oracle \

\ Salesforce.com

Puc. 17. Ilybanunoe o0nako

['pynmoBeie  o0naka  HWCHONB3YIOTCS  KOJUICKTUBHO  HECKOJBKUMU
OpraHu3alMsIMM,  JKEJAIOIIMMU  BOCIOJB30BAaThCs ~ 00med  oOJayHOU
BBIUHUCIIMTEIBHOU cpenoi. Hampumep, rpymmny opraHu3anuii MOryT COCTaBUTH
Bce 00pa3oBaTENbHbIE YUPEKIEHUS JAHHOIO PErHOHa WIA BCE 3aKa3yUKH
npousBoautTena. llomb30BaHME TpYNIOBBIM O0JaKOM HE O3HA4YaeT, 4YTo
OpraHu3allid UMEIOT JOCTYM K MPUIOKEHUSIM U JJAHHBIM JPYT Apyra.

['ubpugHoe ob6iako — coyeTaHue IBYX M 0oyiee MOJENIEH, OIMHMCAHHBIX
BBIIIIE, UCIOJB3YEMbIX JJISI OJHOTO M TOTO K€ MPUIIOKEHHUS, YTOOBI
BOCIIOJI30BATHCS IPEUMYIIECTBAMH O0JIAKOB PA3JIMYHOTO THUTIA.

Ha puc. 18 npencraBneHa BuszyajibHasi MOJEIb OMPEACICHUS OOJIAUHBIX
TexHoJoTuiH. Monens OOJavYHBIX TEXHOJIOTHH JaeT BO3MOXKHOCTH YyIOOHOTO
JIOCTyINa TMOCPEACTBOM CETM K 00lieMy IMyildy, Ha3BaHHOMY Ha pwuc. 18
«00BbETUHEHHEM PECYPCOBY, C IIUPOKOIMOIOCHBIM CETEBBIM JOCTYIIOM, OBICTPOA
ANACTUYHOCTBHIO, U3MEPSIEMBIMM  CEPBUCAMHU, CaMOOOCITY>KUBaHUEM  TIO

TpeOOBAHMIO, OTLIATOM 3a peaIbHOE MCTOIB30BAHIE PECYPCOB.
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LLInpokononocHbIi Buictpas M3mepaemble CamoobenyRmBaHne
CeTeBoi gocTyn 3/1aCTUYHOCTB CepBMChbI no TpeboBaHuK FnaBHblE
XapaKTepUCTUKKU

06beauHeHWe pecypcoB

MNporpammHoe
obecneyeHmne Kak
cepBsuc (Saas)

Mogenb
O6wenocTynHble @ rbpuaHsie m paseepTbiBaHWUA

Puc. 18. BusyasnbHas Mozelnb onpeaeieHus o0aaunbix Texnonoruid (cloud computing)

Nnatdopma Kak UHdpacTpykTypa Mogens
cepewuc (Paas) KaK cepsuc (l1aas) NOCTaBKU

Takconomus o01aKa

OnpeneneHue  o0naka  MO3BOJSET  MPOBECTH  KIACCH(PHUKALHUIO
(TakCOHOMHIO) OOJIAKOB TO YETBHIPEM YPOBHSAM (pOJsiM, JI€ATEIbHOCTH,
KOMITOHEHTaM, TIOJIKOMITOHCHTaM).
Ecou cMorperr Ha o007ako ¢ TOYKM 3peHHs pojei (yposenv 1
maxconomuu 001axKa), TO TyT BOZMOXKHO CJIETYIOIIIee ToIpa3ielieHue:
o nompeboumenu o06aauHLIX cepsucogd — Jnuuo (puznueckoe UM
IOpUIMYECKOE), TTOJIb3YIOIIEecs yCayraMu o0JIayHOTO MTpoBaiIepa;

e nposatioepvl 06aaxo8 — MO ((HUUYECKOE WIH IOPUIUYECKOE),
OTBEYAIOIIEE 3a MPEIOCTaBICHUE 00IaYHOMN YCIyTH;

®  Opoxepwl — JIUIIO (pusmueckoe WJIn IOPUJINYECKOE),
YCTaHABJIMBAIONIEE  OTHOIICHUS  MEXIy  IMOTpeOUTensMu U
mpoBaiiiepaMy  (3aMETHUM, YTO TIOTPEOUTENIM MOTYT TOJIyYaTh
oOJavyHbIe YCIYTH HAMPSMYIO OT TIpOBaiiiepa);

® mpaHncnopmepbl —  TOCPEIHUKH, MPEIOCTABIAIONINE  YCIyTH

MONKIIOYCHUS ¥ JIOCTaBKM OOJIaYHBIX YCIyr OT TMpoBaijepa K
NOTPEOUTENIO;

48



® aqyoumopvl 001aKa — MU0 WIA OPTaHHW3aIs, KOTOpas BBIMOJIHSICT
HE3aBHCUMYIO  OIICHKY  OOJIaYHBIX  YCIOYyT,  OOCITyXHBaHUS,
MPOU3BOIUTENLHOCTH U OE30MaCHOCTH.

Kaxxnoro u3 IpeCTaBUTENCH TIEPBOTO YPOBHS MOKHO
KJIACCU(PUIIMPOBATH C TOUKU 3PEHHSI €T0 JIEATEIBHOCTH, KOTOpask MPEICTaBIsSET
yposenv 2 makcowomuu obnaxa. Ilorpedutenu oOJaYHBIX CEPBUCOB
MOJIpa3AeAloTCS B 3aBUCUMOCTH OT yCIyTHM — MPOrpaMMHOE OOecreueHne Kak
ycnyra (SaaS), miardopma kak ycayra (PaaS), mndpacTpykTypa Kak yciayra
(laaS). IIposaiimepsl 00JTaYHBIX CEPBUCOB IO BUAY MACSITECIBHOCTH MOTYT
OKa3bIBaTh YCIYTH B Pa3BOpavyMBaHUU 00JIaKOB, NHCTPYMEHTOBKE, YIIPaBICHUH,
B o0ecneyeHMH O€30IacHOCTH, KOH(PUAEHIMAIbHOCTU. bpokepbl 001akoB
OTBEUAIOT 3a MOTpedsieHne U obecredyeHue 00JIayHbIX ycayr. TpaHcrnopTepsl
o0naka pacmpenessifoT YCIYTH U MPEIOCTaBIAIOT JOCTYI, ayJAUTOpPbl 00JIaKOB
IPOBOJST ayAUT O€30MaCHOCTH, KOH(UICHIIMATILHOCTU U UCIIOIHEHUS.

Tpemuii yposenb maxkcoHoMuu 06aaxa MPEANoNaraeT, YT0O KOMIIOHEHTaMHU
pa3BepThIBaHUA OOJAYHBIX YCIOYr SBISIIOTCS YeThlpe MoJenu oOljaka —
pUBaTHbIE, TPYNNOBbIE,  OOIIETOCTYNHbIE W  TUOpHUIHBIE  OOJIaKa.
HMHCTpyMEHTOBKA CEPBUCOB COACPKUT TPU KOMITIOHEHTHI:

® CEpBUCHBIN ciOM (ompezenser 0a30Bble CEPBUCHI, MPEIOCTABISEMbIC
poBaiiiepom);

e a0CTpaKIHUIO PECYpCOB U CIOH KOHTPOJS (IIPEIOCTABISET 3JIEMEHTHI
IPOrpaMMHOTO OOECIEYeHHUs], BHUPTyaJbHbIC XPAHWUIHUINA TaHHBIX,
acCOLMUPOBAaHHbIE (PYHKLIMOHAIBHBIE MOAYIIH);

e cioi  (GUBMYECKUX  PECcypcoB  (BKIIOYAET  KOMIIBIOTEPHOE
000py1I0BaHUE, TEXHUUECKHE BOZMOKHOCTH).

O6mauHoe yrpaBiieHUE BKIIIOYAET BCE CBS3AHHbBIE C OOJAYHBIMU YCIIyraMu
GyHKIIMKM, 00eCIeynBaIoMe COBMECTUMOCTb, KOH(UIYpUpOBaHUE, a TaKXKe
HEeoOXoaMMble JUIsl yIpaBieHusi OusHec-omepanuu. bpokep obOmaka mpu
o0ecrnieueHrnn 00JaYHBIMH YCIYTaMH OCYILIECTBIISIET 3TO Yepe3 MOCPEIHUUECTBO,
arperanuio (KOMOMHHPOBAHUE ¥ MHTETPUPOBAHNE CEPBUCOB B OJIUH WK OoJiee),
apoutpaxk yciuyr (obOecrieunBaeT THOKHI W BBITOAHBIA BBIOOP YCIyT).
Tpancroprep obnaka pacmpenensieT yCIyrd MOCPEICTBOM dSJICKTPOHHBIX WU
busndeckux TpaHcepoB, a Takke oOecrmeyuBaeT JOCTYIl K YCIyre uepes
CEeTeBBIX M  TEIEKOMMYHHMKAIIMOHHBIX OMNEPAaTOPOB WJIM C  TOMOIIBIO

TPAHCIIOPTHBIX areHTOB.
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Yemeepmuiii ypoenb makcoHoMuu 001aKa COAEPKHUT CyOKOMIOHEHTHI
KOMIIOHEHT «IMOPTATUBHOCTH | COBMECTUMOCTH» M «pe3epBUpOBaHuUs [
KoH(urypatuBHocTH». llopTaTMBHOCTH, TpEANoOJaramIias BO3MOXHOCTb
NepeHoca JaHHBIX U3 OJHOM CHUCTEMbI B APYTYIO, MPEIOCTABIISIET MEXAaHU3MbI
JUIST TpeX CYOKOMITOHEHT TOPTUPYEMOCTH JAaHHBIX, COBMECTUMOCTH YCIYT,
NOPTUPYEMOCTU CHUCTEMBbI, a pe3epBUPOBaHHE — OBICTpoe oOecleyeHue,
U3MEPEHUE PECypCOB, MOHUTOPUHI U OTYETHOCTh, HM3MEPEHHUE, YIpPaBICHUE
cornaiieHrueM 00 ypoBHe ycayr (SLA).

OnucanHasi BbIIIE TaKCOHOMHSI OOJiaka TMpeJacTaBiieHa Ha puc. 19. B
npeBapuTebHOil  Bepemn  mokymenta NIST*  mpencraBinena sranonHas
apXUTEKTypa 00JAYHBIX TEXHOJIOTHUH.

Anamnruku Gartner Group® cumraror, 4to B Tedenne 5-7 ner GombLias
4acTb HMH(POPMAIMOHHBIX TEXHOJOTUNM MEPEMECTUTCA B «O00Jlaka», a o0beM
pBIHKa 00yIauHbIX BeIUMCIeHui gocturaer $ 200 mupxa k 2015 roxgy. CornmacHo
oryetam |IDC, noxompl OT mpemocTaBieHHs OOJAYHBIX CEPBHUCHBIX YCIYT
nocturayT $ 55 mapnm k 2014 roxmy. Ha cerogusmHuii JeHb TJIaBHBIMH
MIOCTaBIIMKAMH OOJIAYHBIX CEPBUCOB SABJIIOTCSA KoMmmanuu Amazon, Rackspace,
Microsoft, Google, IBM, HP, NEC u ap.

JlecsiTh IpensTCTBUN Ha MyTU pOCTa OOJAYHBIX TEXHOJIOTUN U BapUaHThI
MX TPEONOJICHNS TPEICTaBICHbl B Tabmuie 2 (II03aHMCTBOBAaHA U3 PaGOTHI™ ).
[lepBble TpW TPEMATCTBHUS SBISIOTCS TEXHUYCCKUMH TPETATCTBUSAMH IS
agantanuu Cloud Computing, cienyromue MmiITh — TEXHUYECKUE MPETSITCTBUS
115t pocta Cloud Computing mocse aganTainuu, MociaeIHue Ba — MOJTUTUYECKUE
u OusHec-nipensaTcTBUs it ucnoias3oBanus Cloud Computing.

*Liu F. NIST Cloud Computing Reference Architecture / F. Liu, J. Tong, J. Mao, R. Bohn,
J. Messina, L. Badger, D. Leaf. — Recommendations of the National Institute of Standards and
Technology. — Special Publication 500-292 — Gaithersburg, MD: National Institute of Standards and
Technology, September 2011. — 35 p. — [Electronic resource]. — URL.: http://collaborate.nist.gov/twiki-
cloud-computing/pub/CloudComputing/ReferenceArchitecture Taxonomy/

NIST_SP_500-292_- 090611.pdf

“ Plummer D.C. Cloud Computing Confusion Leads to Opportunity / Daryl C.Plummer,
David W. Cearley, David Mitchell Smith  —  Report Ne G00159034. —  Gartner  Group,
2008. [Electronic  resource] — URL: http://www.gartner.com/it/content/868800/868812/
cloud_computing_confusion.pdf

“ Armbrust M. Above the Clouds: A Berkeley View of Cloud Computing / Michael Armbrust,
Armando Fox, Rean Griffith, Anthony D. Joseph, Randy H. Katz, et. al. (Technical Report
# UCB/EECS-2009-28). — Berkeley: University of California, 2009. [Electronic resource] — URL.:
http://www.eecs.berkeley.edu/Pubs/TechRpts/2009/EECS-2009-28.html
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Tabmauma 2

]_ICCHTL HpeHHTCTBI/Iﬁ 1 poCTa 00JIaYHBIX TEXHOJIOTHH U BapHUAHTBI UX

MIPEOJIOJICHUS

IIpensTrcTBUsA

Kak npeogoJsiern

JlocTynmHOCTB cepBHCa

e llcnonb30BaHue YCIYT' HCCKOJIBKHUX

e llcnonb30BaHUE AJIACTUYHOCTHU JJIA

MpoBaiiiepoB 00JIAKOB;

npenynpexaenus DDoS
(pacmpe/ieJICHHBIH 0TKa3 OT
obcyxuBanus — Distributed Denial of
Service) aTaxk.

2 | bnokupoBka JaHHBIX e CrangaptuzoBanusie APIS;
e (ComnoctaBumoe 110 mmg BOIHOBOTO
KOMITBIOTHHTA (SUrge computing).
3 | KonpunennuaneHocTh U | @  PaszpopaumBanue mmdposanus, VLANS,
KOHTPOJIUPYEMOCTh Firewalls;
MaHHBIX e Xpauwuiuina reorpaduyecKux JaHHBIX.
4 | Ilepenava naHHBIX B e Ilepenaua quckos ciayx6oii FedEXx;
Y3KHX MeCTax e PesepBrupoBanue/ApxuBanus JaHHBIX;
e Higher BW nepekitouarenu.
S | HempenckasyemocTs e ViyumenHas noaaepxka VM;
IIPOU3BOAUTCIBHOCTHU e Flash mamsars;
e (Gang-pacrmmcanve BUPTYaJbHBIX MAIIIVH.
6 | Macmrabupyemoe e U3oOpereHue macmrabupyemMoit maMsiTH.
XpaHEeHHE
7 | OmmoOkxu B OOJIBIINIX o l300peTcHHE OTIaqIMKa, KOTOPBIH
pacrpeieIeHHbIX OTMPACTCS HA pacTpe/eICHHBIC
CUCTEMax BUPTYaJIbHBIC MAIIIAHBI.
8 | bricTpas e l300peTeHue aBTO-MacIITaOUPOBAHHS,
MacITabupyeMOCTh KOTOpOE OnupaeTcs Ha MeTa-s3bik (ML);
e MomMeHTaIbHbIE CHUMKHU JIJIS Pa3roBOpA.
9 | Penyrauus Fate-Sharing | e Ilpemmaraercs coXpaHSIOIIUNA PEMYTALHIO

CepBHUC, TOJIOOHBIN TOMY, KOTOPBIN

HUCIIOJB3YCTCA 1A BHCKTpOHHOﬁ ITIOYTHI.

52



10 | JInuensuposanue e Hcnonb3yercs nmoaxon pay-for-use
IPOTrPaMMHBIX licenses (omara TOJILKO 3a
IPOIYKTOB HCIIOJIb3YEMYIO JIULIEH3HUIO);

¢ lcnonb3oBanue 00beMa MPOAAK.

B3aumoseiicTBue mosib30BaTeNe M MpOBaiiiepOB OOJAYHBIX CEPBHCOB
npenacrasieHo Ha puc. 20. [IpoBaiinep obiiaka, MCMOIb3Yys MOIIHOCTU CBOUX
JaTa-IeHTPOB, C MOMOIIBIO PA3TUYHBIX YTHUIUT MPEAOCTABISAET MOIB30BATEIIO
obnako. OOmako MokeT OpaTh I TMOJb30BAaHHUS M Pa3BUTHUS CBOETO
obnmagyHOTO OWM3HECa 3a CYET MPEeaOCTaBIEHUS YyCIyr SaaS mpoBaiaep,
KOTOPOTr0 MOXHO Ha3BaTh «SaaS Ilposaiigep». C mMOMOIIBIO Pa3IHYHBIX BEO-
NPWIOKEHUH ATH o0JaKka MPEJOCTABISIOTCS B IOJb30BaHUE KOHEYHBIM
[I0JIb30BATENIIM, HCIOJIB3YIOIIMM HE TOJIBKO 00JIako, HO MPOrpaMMHOE
o0OecrnedeHre Kak cepBUC. | MOKOCTh U MACIITAOUPYEMOCTh PECYPCOB OOJIAKOB
NO3BOJISIET oOecrieunBaTh SKOHOMHUIO HE TOJBKO B IPUOOPETEHUHU
JOTIOTHUTENBHOTO 000PYI0BaHUS, HO U B SHEPTONOTPEONICHUH. DTH BOMPOCHI
ocBelenbl JJoHoM JIKOHCOM B cTaThe .

SaaS
nosib3oBaTesib

T Web-npunoxeHusn

SaaS MNposaigep /
nonb3osBatenb obnaka

T YTUANTbI KOMMbIOTUHIA

CJ Mposaiaep

obnaka

Puc. 20. ITonp3oBarenu 1 npoBaiiepsl 00JIaYHBIX BEIYUCICHHUH

** Jones D. The Definitive Guide to Monitoring the Datacenter, Virtual Environments, and the Cloud /
Don Jones. — Realtime Nexus, 2010. [Electronic resource]. — URL:
http://nexus.realtimepublishers.com/dgmdv.php
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B kauectBe mpumepa 001a4HOTO MpOBaiifiepa MOKHO MPUBECTH Amazon
Web Services (AWS — http://aws.amazon.com/), B COCTaB KOTOPOTO BXOJIUT
BeO-cepBuc Amazon EC2 (Amazon Elastic Compute Cloud). AWS — BeG-
cepBUCHas UHGpaACTPYKTypa B oOsiake koMranuu Amazon, 3anymieHHas B 2006
TOJly ¥ BKJIIOYAIOIIAsl CIEIYIONINE CEPBUCHI IJIs1 XPaHEHUs JaHHBIX, (ailIoBOro
XOCTHHTA, apeH/Ibl BUPTYAJIbHBIX CEPBEPOB, MPEAOCTABICHUS BHIYUCIUTEIBHBIX
MOITHOCTEMN:

— Amazon EC2 (Amazon Elastic Compute Cloud) — mpenocraisieT

BBIUHCIIUTENbHBIE MOIIIHOCTH B 00JIaKe;

— Amazon SimpleDB - mo3BomsieT co3maBaTh HOBBIA JOMEH JUIS
pa3MeIIeHNs YHUKAJIBHOTO Habopa CTPYKTYPHPOBAHHBIX JTaHHBIX
KJIMEHTA; TIPEOCTaBISIET AP0 (DyHKIMIT 0a3 TaHHBIX;

— Amazon Simple Storage Service (Amazon S3) — mnpeaocTaBiseT
(aloBBIA XOCTHHT, MO3BOJISIET XPaHUTh U IMOJy4aTh JI000M 00bEM
JaHHBIX, B J00O€ BpeMs M B JoOoM Mmecte. Mcmonb3yercss BeO-
caiitamu Twitter, WikilLeaks u nip.;

— Amazon CloudFront — mpenocTaBisier pa3padOTUMKaM W KJIMEHTaM
BO3MOXKHOCTh PAaCIPOCTPAHEHUS U TOCTaBKU KOHTCHTA;

— Amazon Simple Queue Service (Amazon SQS) — npuHUMaET oYepeIn
COOOIIEHUM JIJIsi XpaHEHUS,

— AWS Management Console (AWS Console) — mo3BossieT yrnpaBisiTh
Y BBITIOJIHITH MOHUTOPUHT HHMpACTPYKTYphl Amazon, Bkirodas EC2,
EBS, Amazon Elastic MapReduce, Amazon CloudFront;

— AWS Simple Monthly Calculator — nmo3Bosisier mpoBOAUTH MOACYET
MECSIYHBIX 3aTpaT IO UCMOIb30BaHuI0 AWS.

Crpyktypa Amazon Web Services (AWS) neraibHO ommcaHa B CTaThe

APXUTEKTOPOB ITOM HHPPACTPYKTYPHL .

Amazon EC2, Amazon SimpleDB u Amazon S3 BmecTe MO3BOJISIOT
MOBBIIIATH MPOU3BOIUTEIBHOCTh O0OJlaka 3a CUYEeT OCOOCHHOCTEH XpaHEHWs,
00paboTku 3ampocoB U AaHHBIX. Ha puc. 21 mpeacrasieH TpeH KOJWYECTBA
caliTOB, KOTOpble pa3MmemiaroTcss Ha obOinake Amazon u MoJb3YITCA
CepBUCAMHU 3TOTO TMpoBaijepa. DTU naHHble B3AThl U3 Tom-nucta 500000
(500k)  caiitoB, pamKUpOBaHHBIX 1O  mocemaeMmoctu, QuantCast

*® Barr J. Building Fault-Tolerant Applications on AWS / Jeff Barr, Attila Narin, Jinesh Varia. —
May,  2010. [Electronic  resource]. -  URL: http://media.amazonwebservices.com/
AWS_Building_Fault_Tolerant_Applications.pdf
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(http://lwww.quantcast.com/top-sites-1). ITlo mamaeiMm QuantCast B sHBape
2010 roma KOJUYECTBO CAMTOB, PACHOJOXEHHBIX Ha oOjake Amazon ObLIOo

2409, B suBape 2011 roma — 3674. IlpencraBineHHble Ha puc. 4 TaHHbBIE

XOPOIIIO aNMPOKCUMUPYIOTCS JIMHEHHBIM TpeHaoM y = 3,52X — 13923925 ¢

K03 HUITMEHTOM TeTepMUHAIINU R2:O,97.
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Puc. 21. Tpena xonruecTBa CaiToOB, KOTOPHIE pa3MelIaloTcs Ha obake Amazon

Ha puc. 22 npencraBineHo pacnpeneiieHUEe CAalTOB, pAHKUPOBAHHBIX Ha

QuantCast u pacnoyioxkeHHbIX Ha o0sake Amazon, B 2009 u 2011 rogax. O6iiee

KOJIMYECTBO CATOB, pa3MelIeHHbIX Ha Amazon, B Ton-nucte 500k QuantCast B

2009 roay coctaBismo 1422 (t.e. 0,28% oT 001IeT0 KOJIMYECTBA CalTOB), a B

2011 — 3674 (t.e. 0,73% ot obmero komuvectBa caiiToB). Cpenu CalToOB,

KOTOPBIC HAXOAATCA B IIPOMCIKYTKC

0 — 100k: B 2009 r. — 480 caiitos, a B 2011 r. — 1240;

100k — 200k: B 2009 r. — 294 caiitoB, a B 2011 r. — 760;
200k — 300k: B 2009 r. — 239 caiitos, a B 2011 r. — 618;
300k — 400k: B 2009 r. — 219 caiitos, a B 2011 r. — 566;
400k — 500k: B 2009 r. — 190 caiitoB, a B 2011 1. — 491.
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Puc. 22. Pacnpenenenue caiitos, panxupoBanHbix Ha QuantCast

Y pacmoJIoKeHHBIX Ha obake Amazon, B 2009 u 2011 romax

B CPCOAHCM KOJIMYCCTBO CaﬁTOB, KOTOPLIC PAa3MCHIAIOTCA Ha Amazon, 3a

JIBa TOJIa BBIPOCIIO B 2,5 pa3a.

B Ta6nuie 3 npuBeaeH 0630p 00JIauHBIX MPOBAIEPOB, a COMOCTABICHUE
CEPBHUCOB, TMPEAOCTABIIIEMBIX OOJAYHBIMU TIpOBaiiepaMu, TPEACTABICHO Ha

47
AJIEKTPOHHOM pecypce .

Tabnuna 3
00630p 00J1aYHBIX MTPOBaiiIEPOB (BEHIOPOB)
Mogaeanb
IHocraBmuk
00J1a4HOT0 Onucanue
(BeHnaop)
cepBuca
laaS / PaaS | Amazon npeayiaraet HeCKOJIBKO
amazon
webservices™ pa3IMyYHBIX 00JauHBIX CEPBHCOB.
Amazon Web HanOosee u3BecTHBIM siBIsieTC Amazon
Services Elastic Compute Cloud (EC2). dpyrue

1. “Cloud Computing Services — A comparison of Cloud computing services // Torry Harris
Business Solutions (THBS) [Electronic resource]. — URL: http://www.thbs.com/Cloud-

Integration-Offshore-Vendor.html
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IHocTaBIIMK
(BeHnaop)

Mopean
00JIaYHOTO0
cepBHca

Onucanue

CCPBUCHI MOT'YT OBITH UCIIOJIL30BAHEI
CaMOCTOATCIIbPHO UJIM BMECTC, IJIA
cOo3daHusAa 3aKOHUYCHHOM HJ]aT(bopMBI B
obnake: Amazon Simple Storage Service
(S3), Simple DB, Cloudfront, Simple
Queue Service (SQS), Elastic
MapReduce.

By
Ay
Microsoft Azure
Services
Platform

laaS / PaaS

[Tnatpopma Windows Azure Platform —
310 maaTdopma Microsoft s
pa3pabOTKH U BBITIOJIHECHUS 00JaYHBIX
CEepPBHUCOB, peanu3yroias Moaeab PaaS u
COCTOSIIAS U3 CICTYIOIIHNX
KOMIIOHEHTOB:

Windows Azure — oniepaninoHHas
cuctema B o0Jake (TakKe Ha3bIBaeTCs
«OTIepaImoHHas CUCTeMa KaK CEPBUCY ).
SQL Azure — pensiiuonHas 6aza
JAHHBIX, JOCTYITHAS KaK CEPBHC (TaKKe
Ha3bIBaeTCs «0a3a MTaHHBIX KakK
CEpPBUCY).

Windows Azure AppFabric —
MPOTPAMMHBIE MOJTYJIH (CEPBUCHI) IS
obecreyeHUs: KOMMYyHHKaIui (Service
Bus) u konTpons nocrymna (Access
Control).

©
<

laaS / SaaS

IBM Cloud B 0CHOBHOM OpUEHTHpPOBaHa
Ha pa3paboTky u TectupoBanue [10,
XpaHEHUE U aHAJIUTUYECKYI0 00paboTKy

OI'POMHBIX MACCHBOB JdHHBIX.

& SAVVIS

Savvis

laaS

Savvis mpesaraet 001aYHyO
UH(PaACTPYKTYPhI B KAYeCTBE CEPBHCA U
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IHocTaBIIMK
(BeHnaop)

Mopean
00JIaYHOTO0
cepBHca

Onucanue

B€O-XOCTHHT.

Google

29

Google Apps
Engine

SaaS

Google mpenyaraeT oJHU U3 CaMbIX
M3BECTHBIX 00JayHbIX ycuyr: Gmail,
Google Docs, Google Calendar u Picasa,
a Takke 00JIaYHbIE CEPBUCHI,
OPUCHTHPOBAHBI B TIEPBYIO OYEPE/Ib Ha
npeanpusatus, Takue kak Google Sites,
Google Gadgets, Google Video, Engine
Google Apps. Engine Google Apps
TI03BOJISIET TIOJTK30BATEIISIM CO3/aBaTh U
YIPaBISTH CBOMMH BEO-TIPUIIOKEHUH Ha
uHppacTpykrype Google.

VMware

laaS

VMware kpynHendmmii pazpaboTuuk
IIPOTPaMMHOT0 0OecTICUeHUS 1
TEXHOJIOTHIA B 00JIACTH BUPTYaTH3aIlHH.
VMware niperaraet npoayKThI IS
BUPTYyaJIU3AIMHU PAa3IMYHOTO YPOBHS: OT
VMware Workstation, HarpaBiieHHOH Ha
KOHEYHOTO MmoJib3oBateist 10 VMware
ESX Server, npenHazHadeHHOTO JJIsI
pa3MeneHus BUPTYaJIbHOU
HHPPACTPYKTYPHI CPETHUX B KPYITHBIX
MPEAIPUATHN.

W

Rackspace

laaS / PaaS

[Ipennaraer o6aauHbiii XocTUHT. OauH
u3 Beaymux PaaS-mposaiiiepos.
Rackspace 3amycTimyu oHaitH
cynepmapket npuinoxkenuii Cloud Tools.
[IpenocraBnser 6a30BbIE CEPBUCHI JIS
COBMECTHOM pabOThI: MOYTOBLIN cepBEP
(Rackspace Email) u daitnoBsiii cepep
(Rackspace Cloud Drive.

58




Mopean

IMocraBmuk
00,1a4YHOT0 Onucanue
(BeHnaop)
cepBuca
G laaS OO6naunbIil MpoBaiaep
GoGrid UHPPACTPYKTYPHBIX YCIIYT.
S appnexus laaS OObnaunbIil MpoBaiiaep
UHPPACTPYKTYPHBIX YCIIYT.
AppNexus
laaS/PaaS/SaaS | Salesforce.com n3BecTna cBoumu
salesforce onnaitH-cepBucamu CRM.
@ [Ton naumeHoBanueM Force.com
N KOMIIaHUs TpenocTasiser PaaS-
Salesforce .
w1atGopmy A CaMOCTOSTESIIEHOM
pa3pabOTKH NPUIIOKEHHH, a 1101 OpeHI0OM
Database.com — 001a4HyI0 CHCTEMY
yrnpasiieHus: 6a3aMH JIaHHBIX.
oOoORACLE PaaS/SaaS Oracle mpennaraer PaaS ms cepBuc-
Oracle MPOBaiiIepoB MyOJUYHBIX 00JAKOB U IS
NPEIPHUITHI C TICJTBI0 CO3TaHMS UX
COOCTBEHHBIX MYOJIMYHBIX 00JIAKOB.
Oracle na3siBaet 3ty iargopmy Oracle
PaaS Platform. Oracle CRM On Demand
- OJIMH U3 IPUMEPOB Saas, ¢
MIPEIOCTABJICHUEM BapHAHTOB KakK
pas3zeisieMoro cepBepa, Tak U €IHHOTO
3aKa34uKa.
'::||'s'¢':'¢;' laaS OoOnaunbie Beruucienus CisCco — 31o
Cisco pa3BuTHE OM3HECa KOMITAHUHU B 00J1aCTH

UHOPACTPYKTYPHI [IJIs1 CO37aHUS AaTa-
LIEHTPOB.
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2.4 OBJIAYHBIE TIPOBAMJIEPBI M UX JATA-IIEHTPLI*

Heremuee necatuneTne XxapakTepHO TEM, YTO CaMbIe Pa3HbIE KOMIIAHUU
U OpraHu3aly, B TOM YHCIIE, MPEJOCTABISIONIME 00pa30BaTEeIbHbIE YCIYTH, C
Pa3IMYHON CKOPOCTHIO TIEPEXOAAT HA OOJIAYHBIC MPHIIOKEHUS, UCIIONB3Ys TIPU
3TOM MOJICII Pa3BEePTHIBAHUS B BUJIC THOPUIHBIX, YACTHBIX HIIM OOIIECTBEHHBIX
obmakoB. Mup cranoButcs emie Oonee |T-3aBucumbiM. [[eHTpabHBIM 3BEHOM
ATOU «OOTaYHON PEBOTIOIMMY SBISETCS HHIYCTPHUS IIECHTPOB NIpUEeMa, XpaHSHUS
U 00palbOTKH pa3TUYHBIX KIMEHTCKUX NAaHHBIX — T. Ha3. «JIaTa-TeHTpoB». Mx
3G PEeKTUBHOCTh W HAACKHOCTH OMPENEIseT MNEePCIEeKTUBbI TII100albHON

«KIIAYAOHOMUKWY.

~ L A
) 1

Pocoua
Susna

' Austratia
L 5

Puc. 23. Jlata-uentpst Google

[IpenocraBienue OOMaYHBIX YCIyT HEBO3MOXKHO Oe3 maTta-1ieHTpoB. [lo
OTPE/ICJICHUIO, JlaTa-lIeHTp (MO-aHTJIUNUCKU: data center, mimn datacenter; mo-
pyccku HazbiBaloT LleHTp xpanenuss u oOpabotku gaHubix — LHOJ[) — 310
CTeIMaTN3UPOBAHHBIE CPENICTBA, 00OPY/IOBAHUE U TTOMEIIEHUS, UCTIOIh3yEeMbIC
JUISL pa3MEIEeHUs. KOMITBIOTEPHBIX CHUCTEM M CBS3aHHBIX C HUM KOMIIOHEHTOB
(cucTemMbl TeIEKOMMYHUKAIMK ¥ XpaHEHUs MaHHbIX). [lonbp3oBaTens HE MOXKET

* CeiinameroBa 3.C. Tnmo6GambHas MHIYCTPHS ATa-I[GHTPOB: HHBECTHIINH, KA4eCTBO IEPCOHANA,
3apabotHas mata / 3.C. CeiinameroBa, B.A. Temuenko // Yuenble 3anmucku KpbIMCKOTO HHKEHEPHO-
MeAarorudeckoro yHuBepcutera. Bpimyck 33. OkoHomuueckue Haykd. — Cumdeponons:
HUII KUITY, 2012. — C. 114-120.

60



BUJETh (PU3MYECKOE pACIONIOKEHHE U OpraHu3anuio 000pyAOBaHHWA, Ha
KOTOPBIX Pa3MEIIAIOTCS BBIIEIAEMBIE PECYPCHl — ATa-LIEHTPbI PAaCIOI0KEHBI
1o BceMy Mupy. Hanpumep, Ha puc.23 moka3aHO pacroOKEHHE JaTa-IEeHTPOB
Google®.

N3ydyennio MHAYCTpUU AaTa-LIEHTPOB (Aanee OyJeM Ha3bIBaTh JaTa-ICHTP
— «D-1mieHTp») MNOCBAIIEHO MHOTO pa3IUYHBIX HccaeAoBaHui. B craThe
X. bannanu, II. Kocra u apyrux uccnenoanmii u3 KomOpumxckoro oduca
Microsoft® mpuBencHBI HaHHBIE O MPOU3BOIMTENBHOCTH D-IEHTPOB W
CTOMMOCTH apeH/bl B 3aBHCUMOCTH OT KOJIMYECTBA M  PAaCIOJIOXKEHUS
BUPTYaJIbHBIX MAIIMH. ABTOpPBI MOKAa3ad, KAaK HCIOJb30BAHUE YCIyI'H B
dopmare laaS (MuadpacTpykTypa Kak yciiyra) B COYETaHWUHU C TIpejiaracMoun
CXEMO 1IeHO0Opa30BaHUs MO3BOJISIET CHU3UTh CTOUMOCTD apeH/bl, YBEIMUNBAs
MpU HSTOM JOXOJbl mnocTaBmvka. B npyroin cratee X. bamnanum u ero
COABTOPOB”" YTBEPIXKAACTCA, UTO OMHON M3 IPOONEM IMPEJOCTABICHHUS YCIyT
oOJauHBIMU MpOBaiiIepaMd B MHOIOMNOJIB30BATEIbCKUX CETAX D-LEeHTpoB
ABJIAETCSI HEBO3MOXHOCTh IIPEJCKa3aTh 3apaHee 3aTpaThl I0Jb30BATEIICH-
apeH/IaTOpOB, YTO 3HAYUTEIBHO YMEHBIIAET JIOXOJbl IMOCTABUIMKOB YCIVT.
ABTOpBl  CTaThbU MpEQJaraloT BUPTYAJIbHYKO C€Thb JJs  apeHIaTOpOB,
OOBEAUHSIONIYI0O BCE HMX PECYpChbl, KOTOPbIE€ BOBJIEYEHBI B HCIIOJIb30BAHUE
oOnmaunblx ycuyr. Takas BHUpTyalibHas Ce€Th TapaHTHUPYET apeHjaaTopam
MPEeICKa3yeMOCTh UX 3aTpar. ABTOpPbHI OMHUCHIBAIOT pa3pabOTaHHYIO ISl ATHX
neneir  cucremy Oktopus, Ha3BaHHyr0 B 4ecTh OCbMHHOTa I[layss,
IPeICKa3aBIIero UCXOAbl MaTueld cOopHOM ['epMaHny Ha YeMnuoHAaTe MUpa MO
byt6omy B 2010 romy. DxcriepuMeHTaIbHbBIE UCCIENOBAHUS HA IBYXYPOBHEBOM
CTCH/E, OIMMCaHHbie B cTaThe X. bammanu, mokasamu, uro cucrtema OKtopus
MTO3BOJIAET YMEHBIIUTD PACXOIbl APEHAATOPOB IPUMEPHO Ha 75%, HE yMeHbIIas
JOXO/BbI TOCTaBUINKA YCIIYT.

“Data center locations / Google Data centers [Electronic resource] — URL:
http://www.google.com/about/datacenters/inside/locations/

*Ballani H. The price is right: towards location-independent costs in datacenters / H. Ballani,
P. Costa, Th. Karagiannis, A. Rowstron // Proceedings of the 10th ACM Workshop on Hot Topics in
Networks, November 2011, Cambridge, MA, article Ne 23. — NY, USA: ACM, 2011. -6 p.

' Ballani H. Towards predictable datacenter networks / H. Ballani, P.Costa, Th. Karagiannis,
A.Rowstron // ACM SIGCOMM Computer Communication Review, Volume 41, Issue 4,
August 2011. — NY, USA: ACM, 2011. — P. 242-253.
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B cratbe J. JIH U COaBTOPOB™ MPEIIOKEHO MPOrPAMMHOE IIPHIOKCHIE
CloudCmp, mno3Bosstoniee apeHgaTopaMm OOJAYHBIX  YCIYr  BbIOMpaTh
ONTUMAJIBHBIN TUIaH TMOJYyYEHUS yCIyT U moucka 3()PEeKTUBHBIX MPOBANACPOB.
[Tpu comocTaBieHUH TMPOBANWIEPOB BO BHUMAHHE MPUHUMAIOTCS CIIEAYIOIINE
napaMmeTpsl: uHppacTpykTypa (D-11eHTpBI, X reorpaduyeckoe pacroiokeHue),
BUPTyalIH3aIys, MporpaMMHOe OOecredYeHrne, MPOU3BOIUTEIBHOCTh, IICHOBAS
TIOJINTHKA.

B otdyere mo uroram uccnenoBanus «Cloud Sustainability Dashboardy
xommannn Hewlett Packard™ mpencraBiena Momenb JUHAMHYECKON OLEHKH
ycToHunBOCTH D-TIeHTpOB M 00J1aKOB, MCTONB3YIOMICH MaHeIb yCTONYMBOCTH
(Sustainability Dashboard). Mogenp obecnieunBaeT KOMIUIEKCHOE IOHHMMAaHHE
IT-undgpactykryppl # NPEIOCTABISAEMBIX OOJIAYHBIX YCIAYT C Y4YETOM
YKOHOMHYECKHX, IKOJOTHIECKUX W COIUATBHBIX aCTIEKTOB, 0a3MPYIONTUXCS Ha
olleHKe 00opynoBaHusis D-LIEHTpOB, CEpBEPOB, CUCTEM XpaHEHHUsS, CETeu
AJIEKTPOIIUTAHUS U OXJIAXKICHHS, BOJHBIX PECYPCOB U T.1I.

IHapamerpsl D-uenTpoB

COIIIaCHO HCCICNOBAHMSAM KOHCANTHHIOBOI KoMmmamumu Gartner™ s
HACTOSIIIIEE BPEMS YPE3BBIYAMHO OBICTPO PACTIPOCTPAHSIIOTCS OOJIAYHBIC
CepBUCHl B HWHAyCcTpuu (QuHaHCOBBIX ycuyr. lloutn 39% pyxoBoauTtenen
OpraHu3alui MO0 MPEeAOCTaBICHNUI0 (PMHAHCOBBIX YCIYT CUMTAIOT, 4To K 2015
rogy Oojee TMOJIOBUHBI TpPaH3aKIU OyIyT OCYIIECTBISATHCA MOCPEACTBOM
oOmayHoi uHppacTpykTypel u SaaS (Software-as-a-Service). B Espomne, Ha
bmmxnem Bocroke n B Adpuke (permon EMEA=Europe+Middle East+Africa)
44% pykoBoauTened moisararoT, 4to K 2015 romy oxmmaeTrcs OoJbIie
MOJIOBUHBI OOJAYHBIX (DMHAHCOBBIX TpaH3akIui, a Takke 33% B OCHOBHOM
MOCPEICTBOM MOJIEITH TTOCTaBKH SaasS.

*2Li A. CloudCmp: comparing public cloud providers / A. Li, X. Yang , S. Kandula, M. Zhang //
Proceedings of the 10th annual conference on Internet measurement. — NY, USA: ACM, 2010. —
Pp. 1-14.

%3 Bash C. Cloud Sustainability Dashboard: Dynamically Assessing Sustainability of Data Centers and
Clouds / C. Bash, T. Cader, Y. Chen, D. Gimach, R. Kaufman et al. // HPL-2011-148, September,
2011. — Palo Alto, CA, USA: Hewlett Packard, 2011. — 7 p.

> Eddy N. Financial Services Specialists Flock to the Cloud: Gartner / Nathan Eddy // eWeek.com,
01.11.2011. [Electronic resource]. — URL: http://www.eweek.com/c/a/Finance-1T/Cloud-Computing-
Impacting-Financial-Services-Specialists-Gartner-645873/
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Ilo pgaHHBIM OTYEeTa KOHCAJITHHIOBOM KOMIIAHUH IDCSS, KOTOpas
CHEIUAIN3UPyeTCs HAa  KCCIEJOBAaHUU  pbIHKA  HH(POPMALMOHHBIX U
TEJIEKOMMYHUKALMOHHBIX YCIYT, 00Ja4yHble TEXHOJIOTMH CO3JaAyT B MEPHUOJ C
2011 o 2015 rr. okosi0 14 MJIH. HOBBIX pabOYMX MECT; IIOJIOBHHA ITUX pab0odnX
Mect Oynet npuxoautbes Ha Munuio u Kurait. K 2015 roay 6u3zHec-10X0ab61 OT
| T-uHHOBAIHIA, HCTIONB3YIONTNX 00JIaka, MOTYT AocTHYb $1,1 TpunoHa B rof.

OTMeTuM, 9TO MPETOCTABJICHHE OOJIAYHBIX YCIyTr HEBO3MOXHO 0e3 D-
neHTpa. D-1ieHTp OOBIYHO COJIEPIKUT:

® CHCTEMBI PE3EPBUPOBAHHUS WM PE3EPBHBIE UCTOYHUKH MMUTAHUSA;

® pe3epBHBIC KaHAJIbI IEPENAUN JAHHBIX;

® CHCTEMBl KOHTPOJS 3a OKpYXKalolUUM MPOCTPAHCTBOM  (Harp.,

CUCTEMbI KOHIUIIMOHUPOBAHUS, TTOKAPOTYIICHNUS);

® YCTpOICTBa, 0OecTieUrBaOIINE OE30MaCHOCTh JIaHHBIX.

[IpoekTupoBaHue, CTPOUTENBCTBO U 3KCIUTyaTauus D-1ieHTpoB BeayTcs ¢
Y4ETOM CTaHJapPTOB ' TeleKOMMYHHKALIMOHHO HHDPACTPYKTYPBL.

B mrare Bupmxunusa CIIA B mae 2011 roga Ob1 OTKpBIT HOBBIM D-
HEHTp Uil O0OCIyXuBaHUsI TocynapcTBeHHbIX CTpykTyp CIIA. D-uentp
pacnoiioxkeH psaom ¢ Ilentaronom, ero miomans coctapisieT 9300 kB. m.; Tipu
CTPOUTENIBCTBE UCIOJIb30BAHBI COBPEMEHHBIE MAaTE€pUalIbl U HOBEUIIINE PEIICHUS
B 3JIEKTPOCHAOKEHUH, OXJIAXKICHUH, UHPOPMAIMOHHOM Oe30MmacHOCTH. D-1ieHTp
MOCTPOEH B TMOJHOM cooTBeTcTBUU craHmapTy Tier III, T.e. mpoBeneHue
PEMOHTHBIX pabOT BO3MOXKHO ©0€3 OCTaHOBKM paboThl D-nieHTpa, Bce
WH)XCHEPHbIC, DJIEKTPUUECKUE ¢ OXJIAXKJAIOIIME CHUCTEMbl MHOTOKPATHO
3ape3epBUPOBAHBI.

B crarse® ommcan cranmapt BICSI 002 2011 Data Center Design and
Implementation Best Practices, Bomymenneii B mapre 2011 roma™. BICSI
(Building  Industry  Consulting  Service International) — Bemymas

> Gantz J.F. Cloud Computing's Role in Job Creation / J.F. Gantz, S. Minton, A. Toncheva [report
Ne 233532]. — IDC, 2012. — 14p. — [Electronic resource]. — URL: microsoft.com/presspass/
download/features/2012/IDC_Cloud_jobs_ White_Paper.pdf

®TIA 942 / Datacenter Standards Overview. [Electronic resource]. — URL: http://www.adc.com/
Attachment/1270711929361/102264AE.pdf

5" Telecommunications Infrastructure Standard for Data Centers — ANSI/TIA-942-2005. — Acrlington,
VA: Telecommunications Industry Association, 2005. — 148 p.

* Yeprobposues A. Kak mocrpouts LIOJI: nyumme mnpaxtuxu / Anekceii UepHobposues //
Computerworld Poccust.  [DnextponHblit  pecypc]. — Pexum goctyma: http://www.osp.ru/
news/articles/2010/40/13004368/

*BICSI 002 2011 Data Center Design and Implementation Best Practices. [Electronic resource]. —
URL: http://www.bicsi.org/uploadedfiles/BICSI_002_Sample.pdf
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KOHCYJIbTAllMOHHAs! OpraHu3aliysl B TeIEKOMMYHUKAIIMOHHON UHIYCTPUHU. ITOT
CTaHAapT MO3BOJISET 00ECTIEUUTh MPOSKTUPOBAHUE U CTPOUTEIHCTBO D-11eHTPOB
C y4YeTOM JONTOCPOYHOM M 0O€30MacHON SKCIUTyaTallid, TPaHCIOPTHOM
JIOCTYITHOCTH, JaeT pEKOMEHJallMi BhIOOpa MecTa HJisi CTPOUTENbCTBA,
MO3BOJISIET BBIIOJIHUTH MPABUJIBHYIO TUIAHUPOBKY MOMEIIEHUN, ONPEAEIUTHCS C
CUCTEMaMHU >KM3HeoOecreueHus, ¢ Bompocamu Oe3omacHoctd. CranHgapt
BICSI 002 2011 ompenensieT mATh KJIACCOB FOTOBHOCTH D-1IEHTPOB Ha OCHOBE
YeThIpeX KPUTEPUEB, TAKUX KaK:

® pe3epBUPOBAHHE KOMIIOHEHTOB;

® pPE3EpPBUPOBAHUE CHCTEM,;

® 33/IaHHBIN YPOBEHb KAYECTBA UCIOJIb30BAHUS IIPOTIYKTOB,

e Mepsl 10 NPOTUBOACUCTBUIO BHEIIHUM BO3/ICUCTBUSM.

Jlanel TpeOoBaHMSI M pEKOMEHAAIMH st 00opynoBaHus (duuepsi,
pacrpeeIuTeIbHbIE YCTPOUCTBA, CUCTEMbI OecTiepeO0MHOr0 MUTaHUs, CUCTEMBI
IIOCTOSIHHOT'O TOKa, 3a3eMJICHHE, U T.IL.). TpeboBanus K
TEJIEKOMMYHUKAIIMOHHOMY ~oOecreueHnto D-IieHTpa BKIIIOYAIOT BOIPOCHI
dbopMHpOBaHUS  JIEMApKAIlMOHHBIX TOYEK C CHUCTEMaMH MPOBaiIepOB,
B3aMMOJICUCTBUS C TpoOBaiiiepaMu, TpeOOBaHUS K TEIEKOMMYHHKAIIHOHHOMY
00OpyI0BaHUIO, MOMEIICHUAM, B KOTOPBIX 3TO O0OpYIOBaHHE AOHKHO OBITH
YCTaHOBJIEHO, OPraHU3aluy YKIaJAKU KaOems, U T.I1.

CampIMU KpYIHBIMH MpoBaiepamMu o0naunbix TexHosoruit B 2011 roay
Obutn Tpu3HaHbl komnanuu: (1) Amazon, (2) Verizon / Terremark, (3) IBM,
(4) Salesforce.com, (5) CSC, (6) Rackspace, (7) Google, (8) BlueLock, (9)
Microsoft, (10) Joyent.

OOnayHble TpoBaiifieppl HMMEIOT CBOM COOCTBEHHbIE D-LIEHTpHI,
pacnoJioKeHHbIe 0 BceMy MHUpy. CaMbIMU KpyIHbIMU D-LIeHTpaMu cUUTaIOTCS
[EHTPHl, MMEIONIME IUIomaas B auanasone ot 37 teic. kB. M. (400 000
KB. pyTOB) 510 cra Thics4 KB. M. (1,1 muiH. kB. pyToB). Kpynueimmit D-uentp,
COOCTBEHHUKOM KOTOPOTO ABJISIETCS Digital Realty
(http://www.digitalrealty.com), pacnonoxen B Ywmkaro (S=102 193 kB. m.).
Bcero y Digital Realty — 102 D-tientpoB (0611ast tuiomnaas coctaBmisieT 1,8 MiH.
KB. M., JIONOJIHUTEIBHO BEAETCS PEKOHCTPYKUHUS TIOMEUIEHUN, CyMMapHas
IJIOIIA/Ib ATUX MOMEIIEHUHN CBBIIIE JBYXCOT THICAY KB. M.), PACIOJIOKEHHBIX HA
YeThIpeX KOHTHMHEHTax U B JeBsitu cTpaHax — CIIA, Kanane, Huaepnannax,
BenukoOpurtanuu, ®pannuu, Upnanauu, [seiapun, Cunramype, ABcTpanauu.
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Bropeim 1o pasmepy D-uentpom B Mupe sBusercs QTS Metro
Data Center B Atnante (mrar [Ixopmkua, CIIA), mnomans kotoporo —
91974 xe.m. D-mentper QTS  (Quality Technology  Services —
http://www.qualitytech.com) pacnonoxenst B cemu mrarax CIIA, 12
reorpauueckux TOYeK, OOIIas IUIOMIaah BceX D-IIEHTpOB — TMOYTH
300 TbIC. KB. M.

OmauMm w3 Haubosiee mpuBIeKaTeNnbHbIX paiioHoB CIIA s
pasBopaunBanus D-nienTpoB sBisiercs CeBepHast U LleHTpanpHast 9acTu mTara
BamuHrron. B 3ToM palioHe HU3KHE LIEHBI HA 3EMIIIO, JIEKTPUYECTBO, PA3BUTA
ONTOBOJIOKOHHAS CTPYKTypa, XOPOIIWE TOTOJHBIC YCIOBHS, HU3KHHA PHUCK
IPUPOJIHBIX KaTakIu3MOB. B oTdere 00 skOHOMHUECKOM BKiIajae D-1leHTpoB B
LCHTPE W Ha ceBepe ITaTa BammHrron’ OTMEYaeTcsi, 4TO CTPOMTEIbCTBO D-
IIEHTPOB (YETHIPE IOCTPOCHBI W TPHU CTPOSATCA) W Pa3BUTHE HWHAyCTpuu D-
[EHTPOB MPUBHOCUT B PETHOH COTHU MHLJIMOHOB [OJIJIAPOB HHBECTHIIHM,
OTKPBIBAET MHO’KECTBO BHICOKOOTLJIAUMBAEMBIX PAOOUHX MECT.
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Puc. 24. IIponent pocta 06wekToB (D-11eHTpOB) MO cTparam (nmpodunas 2011-2012 rr.)

% The Economic Contributions of Data Centers in North Central Washington / Washington Research
Council, 2010. [Electronic resource]. — URL: http://www.researchcouncil.org/docs/PDF/
WRCEconomics/TheEconContribFullReport.pdf
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COrIacHO JaHHBIM, IPEICTABICHHBIM Ha pecypee’, B 2011-2012 rozgax B
uHayctpuu D-1ieHTpoB B Mupe pabdotaeT okojio 300 000 yenopek. JlaHHBIE 110
JUHAMUKe pocTta 00BeKTOB (D-IEHTpPOB) CBUAETENBCTBYIOT O TOM, YTO
HanOobui poct B 2011 roay nabmonancs B Typuuu (60%), bpazunuu (45%),
Komym6uu (40%), Aprentune (36%), Poccun (29%), Kutae (28%). B Mekcuke,
['epmanun, crpanax benwmntokc, CkaHauHaBckuxX cTpaHax, Ha BocToke CIIIA,
WUranuu, Unaun, nentpe CHIA, ctpanax FOro-Boctounoit Asuu, ABcTpaiuu
nporeHT pocta D-mnieHTpoB HaxoauTcs B auamnazo”e 10-20%. HaGmromaercs
Takke HeOoNbIIol pocT 00bekTOB W B Kanane, ctpanax Cpemnero Boctoka,
®panuuu, Ucnanuu, bputanuu, 3anage CIIA.

Ha puc. 24 mnpeacraBinen rpaduk pacnpelneneHus MpoLEeHTa pocTa
00BEKTOB 1O cTpaHaM. J[aHHBIE Ha ITOM PUCYHKE, a Takke Ha puc. 25, 25, 26 u
27 npencrasnensl B popme [lapeto-auarpamMmel (paH>KMpOBaHKE IO YOBIBAHUIO
BEJIUYNHBI).

NuBecTunuu B D-uHayCTPHIO

Haubomnpiuii mpolieHT pocTta MHBECTUIIMN HabrogaeTcs B crpanax tOro-
Bocrounoit Azun (118%), Typuuu (74%), Poccun (59%), Ascrpanuu (50%).
Ha puc. 25 npeacrapiieH pocT MPOIICHTAa HHBECTHUIUN 110 CTpaHaM.
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Puc. 25. TIpoueHT pocra nHBecTHINH 110 cTpaHaM (mpoduis 2011-2012 rr.)

® Data Center Market World Growth Rankings 2011-2012 // Datacenter Dynamics. [Electronic
resource]. — 2012. — URL: http://www.datacenterdynamics.com/research/market-growth-2011-2012
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KonuyecTBeHHBIN pa3Mep MHBECTULIMI B HHAYCTpHIO D-ieHTpoB Ha 2012
rojJl Mo CTpaHaMm TmpenacTaBieH Ha puc. 26. Poccus, Typuus u crpansl HOro-
Bocrounoii A3um, JAOMHHHPYIONIME Ha TpaduKe «IPOIEHTHOTO pOCTa»
uHBeCTULIMN (puc. 25), B aOCONIOTHBIX pa3Mepax MHBECTUIUN «CKATHIBAIOTCS
BO BTOPYIO JIECATKY Ha puC. 26 — JOMHUHHUPYIOT PETHOHBI C OOJBIIUM Pa3MepOM
MPEAIIECTBYIOIIUX BIOKEHUM B 3Ty MHAYCTPUIO U C OOJBIIMMHU OO0bEMaMU
CBOOOJHBIX KaMUTAIOB, WUITymUX 3(h(HEKTUBHOTO criocoba BioxkeHUs (3aman
CUIA, bpuranus, Kurait).

Campie Oospmue wHBecTHIMM oTMmedeHbl B CIIIA ($9,2 mupa, B Tom
gucie: 3aman —$3,5 mupa, Boctok — $2,9 mapa, nentp — $2,8 miupna), bpuranwu
($3,35 mupa), Kurae ($3,1 mipm). JloctarouHo OOJBIION pa3Mep WHBECTHIIHMA
Ha pa3Butue uHAycTpun D-1ienTpoB B ['epmanuu, ABctpanuu, bpazunuu.
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Puc. 26. Pacnipenenenue pasmepa uHBECTUIIMN B HHIyCcTputo D-1ientpos (2012 r.)

[IpencraBieHHble  KOJWYECTBEHHBIE M KAYECTBEHHBIE JAHHBIE O
r00aIbHOW  WHAYCTpUM D-IIEHTpOB MO3BOJIAIOT OIICHUTHh JIUHAMHKY H
MEPCIIEKTUBBl 3TOM oOTpacinu. VHBecTMIIMM B MHAYCTPUIO [aTa-LIEHTPOB
CUMTAIOTCS HAZEKHBIMHU U JTAHHBIN NIEPUOJ BPEMEHU MOYKHO OXapaKTEPU30BaATh
KaK (pa3y aKTUBHOTO pPa3BUTHUS OTPACIIH.
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2.5 DKOHOMUKA JIATA-LIEHTPOB:
PEJOCTABJISIEMBIE YCJIYI', MUPOBASI CTATUCTHUKA "
NEPCIHEKTUBBI YKPAUHBI®

Ha  mexnayHapogHOM — peIHKE — pasfeneHus  Tpyda  OOHOM U3
IPEJCTaBISIIOIIMX MHTEPEC U YK€ BOCTPEOOBAHHBIX YCIIYT, KOTOPBIE MOXKET
IIPENOCTABIATh Y KPauHa, ABJISIIOTCS YCIIYTH, IIPEAOCTAaBIsAEMbIE 1aTa-IIEHTPAMH,
TaKMe Kak BBIJICICHHBIN / BAPTYalbHBI  cepBep, KOJOKAluWs, apeHjaa
TE€JIEKOMMYHUKALIMOHHBIX ~ CTOEK, BBIJEICHHAs 30HA, XOCTHHI (B T.4.
BUPTYalbHbIH XOCTHHI). [lo3TOMYy BaKHBIM 3JEMEHTOM TOCYIapCTBEHHOM
MOJIUTUKU SABIIETCS TOMAJEPKKAa pa3BUTHS HOBBIX HampasieHuilt IT-cdepsr,
takux kak oOnagneie TexHosorun (Cloud Computing), a Takxke
CTUMYJIMPOBAHUE BIIOKEHUS PECYpPCOB B  CO3JaHHE COOTBETCTBYIOLIEH
UHQPACTPYKTYpPHI U €€ pa3BOpPauNBaAHUS.

BerynuBmme B cuity B Hadasie 2011 roma 3akoH Ykpaunbl «O 3amure
NepCOHANBHBIX JaHHBIX»> 1 [loctaHopnenue HammonansHoro G6anka YKpanHbl
(HBY) No474%  06s3bIBalOT OTEUYECTBEHHBIC (HHAHCOBBIC YUPEHKICHHS
oOpabaTeiBaTh M XpaHUTb HHPOPMALMI0 Ha CEpBEpax, pPa3MEIICHHBIX Ha
TeppUTOpUM  YKpauHbl. Takoe HOBOBBEACHHE TaKXKe€  CIOCOOCTBYET
BHYTPEHHEMY CIIPOCY Ha JaTa-LICHTPBI, PACIIOJIOKEHHBIE B Y KPAUHE.

B crartbe® paccMOTpeHa MpOOTEMATHKA HHIYCTPUM aTa-IICHTPOB B
r100aJbHOM KOHTEKCTE. ABTOpBI CTaTbM IPOAHAIU3UPOBAIM TJ100AJIbHBIM
PBIHOK J1aTa-LIECHTPOB, NPEACTABWIA COMNOCTABUTEIBHBIA AHAIN3 HWHIAYCTPUH

66,67,68,69,70,71
JIaTa-[IEHTPOB B Pa3BUTHIX U PA3BUBAIOIIMXCS CTpaHax. B craresx =

%2 Mockanesa FO.IT. DxoHomuka nata-tientpoB Yipamusl / FO.IL. Mockanesa, 3.C. CeiizaMmerosa,
B.A. Temuenko // O6iikoBo-aHaIITHYHE 3a0€3MEUYEeHHsI CTpaTerii CTIHKOro PO3BUTKY MiAPUEMCTBA:
Marepiamn MixHapogHOT HayKoBO-IIpaKTHUHOI KoH(pepenmii. — Cimdeponons: JIAWIIL, 2012. —
C. 116-117

%3 3akon Ykpainn «IIpo 3aXHCT IepcoHAIBHAX maHux» // Bitomocti Bepxoroi Paxu Vipainm, 2010,
Ne 34, cr. 481. [Enexkrponnuii pecypc]. — Pexum moctymy: http://zakonl.rada.gov.ua/laws/show/
2297-17

% Mocranosa Tlpasminus Hamjomansroro Ganky Ykpaimm Bix 28.10.2010 Ne 474 «IIpo HaGpanmHs
YMHHOCTI CTaHAapTaMH 3 YIpaBiiHHA iH(QOpMauiiHOW Oe3MeKo0 B OaHKIBCHKiM cucTeMi YKpaiHu».
[EnextponHnuii pecypc]. — Pexxum noctyny: http://zakonl.rada.gov.ua/laws/show/v0474500-10

% CeiinameroBa 3.C. I'moGanbHas WMHIYCTPHS IATa-ICHTPOB: HHBECTHIIMH, KAa4eCTBO MEPCOHANA,
3apabotHas mata / 3.C. CeiinameroBa, B.A. Temuenko // Yuenble 3amucku KppIMCKOTO HHKEHEPHO-
Nelarornyeckoro yHuBepcurera. Beimyck 33, OkxoHomuueckue Haykd. — Cumdepomnons:
HUII KUITY, 2012. — C. 114-120.

% Kupumiop WM. PhIHOK KOMMeEpUYecKHX JaTa-IeHTPOB YKpaWHBI: 3Be3NHBIA dac Onu3ok? /
W. Kupuiio // Cetm m OusHec, Ne3(64), 2012. [DOnexrtponHblii pecypc|. — Pexum pgocryma:
http://www.sib.com.ua/arhiv_2012/2012_3/statia_1_4/statia_1_4 2012.htm
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U3y4€HO pa3BUTHE OOJAYHBIX TEXHOJOTUH U  COMYTCTBYIOLIEH  ei
UHPPACTPYKTYphl B YKpauHe. B yacTHOCTH, OMUCaHBbI KPYIHBIE JaTa-IIEHTPHI
YKpauHBlL.

B oTyere «OKOHOMHUYECKUI BKIIAJ JAaTa-IIEHTPOB B LIEHTPE U HAa CEBEPE
mTata BammuHrTOH» > CKa3aHO, 3TOT PErHOH SIBISICTCS OJHMM H3 Hambolee
npuBiiekaTenbHbix paiioHoB CIIIA nns  pa3BopauumBaHusl JaTta-LEHTPOB,
MOCKOJIbKY B 3TOM IITAaT€ HU3KUE IEHBI HAa 3EMJIIO, JIEKTPUYECTBO, pa3BUTA
ONTOBOJIOKOHHASI CTPYKTYpa, XOPOIIHME IMOrOJHbIE YCIIOBHS, HU3KUU PHCK
MPUPOJIHBIX KaTakJIM3MOB. B oTdyeTe oTMeuaercsi, YTO CTPOUTEIHCTBO HOBBIX
JaTa-IIeHTPOB (YEThIpE TOCTPOCHBI M TPHU CTPOSITCS) U Pa3BUTHE OTOM
WHJyCTPUU TPUBHOCUT B PETHUOH COTHU MHJUIMOHOB JOJUIAPOB WHBECTHUIIMM,
OTKPBIBAET MHOXECTBO BHICOKOOILIAYUBAEMBIX PA0OYHX MECT.

B  cratee””  Tomacom  KBacHEBCKHM NPEACTABJIECH  IIPUMEP
pa3BOpauMBaHUsl MPOTPAMMHOIO MPUIIOKEHUS, PEATM30BAHHOIO C IMOMOUIBIO
obmaynoro wuHcTpyMeHTapus Microsoft. IlpeacraBnensr ¢a3pl  MHUTrpanuu
MPWIOKEHUST Ha OOJIaYyHBIM pecypc, T.e. (PU3MYECKOro pa3BOpayMBaHUE Ha
OJIHOM (MJIM HECKOJIBKUX — Oyiarojapsi TpeOOBaHUIO TPUILIMKALIMK) U3 CEPBEPOB
JaTta-1eHTpa komnanuu Microsoft.

B cratbe JIxo0 Beitamana’ onucana me Tax JTABHO TOSIBUBLIASICS OTPACib
Cloudonomics (kiayoHOMHKA), CBSI3aHHAs C YKOHOMHUYECKHUMH acCIeKTaMu
00JIayHbIX TEXHOJOTHI. Takke mpeacTaBiIeHbl dKOHOMUUYECKUE MOJICNIA pacueTa

% Kupwunnos Y. Kommepueckue L[OJ] B Ykpanne: HOBEI 3Tan passurus / Y. Kupumnos // Cetn u
6usHec, No3(52), 2010. [DnexTpoHHBII pecypc]. - Pexum JIOCTyTIA:
http://sib.com.ua/arhiv_2010/2010_3/statia_3 1 2010/statia_3_1 2010.htm

% Kupwunos U. Perox xommepueckux LIOJI: pa3sutue mponomkaercs/ Y. Kupumios / Cern u
ousHec, Ne3(58), 2011. [OnexTpoHHBIN pecypc]. - Pexum JIOCTyTIA:
http://sib.com.ua/arhiv_2011/2011 3/statia_3 1 2011/statia_3_1 2011.htm

% Kupunnos U. Beem xopommn «obmaka» ... moka ouu ganeku / U. Kupumios, K. Kosanenko //
Cetu u  OusnHec, Ned(65), 2012. [OnextponHslii pecypc]. — Pexum  nocryna:
http://www.sib.com.ua/arhiv_2012/2012_4/statia_1 6/statia_1_6_2012.htm

® Kupunnos Y. Kommepueckne aata-leHTpsl YKpauusl — B3risi u3nytpu / V. Kupumios // Cern
u ousHec, Ne3(46), 2009. [OnEeKTpOHHBIN pecypc]. - Pexum JlocTyma:
http://sib.com.ua/arhiv_2009/2009_3/statia_3 1 2009/3_1 2009.htm

" MankeBuu . TlokazaTenu 3peKTUBHOTO MCIIOJIb30BAHUS SHEPIHH B JaTa-IICHTPE, pa3paOdOTaHHbIC
Green Grid: PUE u DCiE / JI. MaukeBuu. [DnekTpoHHbI pecypc]. — Pexum pocryna:
http://dcnt.ru/?p=1953

"2 The Economic Contributions of Data Centers in North Central Washington / Washington Research
Council, 2010. [Electronic resource]. — URL: http://www.researchcouncil.org/docs/PDF/
WRCEconomics/TheEconContribFullReport.pdf

3 Kwasniewski T. Cloud Computing — How easy is it? / Tomas Kwasniewski // Journal of Software
Technology: Cloud Computing, vol. 14, # 4, Oct. 2011. — P. 20-26.

™ Weinman J. Cloudonomics: A Rigorous Approach to Cloud benefit quantification / Joe Weinman //

Journal of Software Technology: Cloud Computing, vol. 14, # 4, Oct. 2011. — P. 10-17.
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OCHOBHBIX  TapaMeTpoB  OOJAYHBIX TEXHOJOTHH — WHEPPACTPYKTYpa,
HE3aBUCUMOE PACIOJIOKEHHE, II€HOOOpa30BaHUE, CEPBUCHI MO TPEeOOBAHUIO.
[IpencraBnena marematwdeckass MoOJeTb OOJAYHOW CTPYKTYPHI B BHJC
KOHEYHOTro aBToMata uiu cereit [lerpu.

B monorpadpun bapum Cocurckoro «bubmms 06agHbIx TEXHOJIOTHID)
OMKCAHbl TEPMUHOJIOTHSI, KOHIICHIIMH, BO3MOXXHOCTH OOJIAYHBIX TEXHOJOTHH.
Onucanbl  CEPBUCHI,  MPEAOCTABISIEMBbIE  KPYMHEWIIMMH  OOJAYHBIMU
npoBaiigepamu Google, Amazon, Microsoft Web, a Taxxke mMeToapl 00IauHBIX
xommynukarmi — IM (Instant Messaging), Twitter, Google Buzz, Facebook u
np. OnucaHo BiIMsAHHUE OOJAYHBIX TEXHOJOTMM Ha CIOCOOBI MCIOJIb30BAHMS
MOOMJIBHBIX TeNe(hOHOB, 1 HA0OOPOT.

B cnemmanbHbix ordyerax HanuoHanbHOr0 HMHCTUTYTa CTaHAAPTOB U
texnomoruii (NIST — The National Institute of Standards and Technology)™
IPE/ICTABICHbl OTYETHI M PEKOMEHAALHH W 10 HPEIOCTABICHHUIO YCIYyr H
WCITOJIb30BAHUIO OOJAYHBIX TEXHOJOTHH, a TAKXKE TUPEKTHUBBI IO BOIPOCAM
O0e3omacHOCTM W KOH(MUIEHIMATBLHOCTH TPU  TOJB30BAHUM  YCIyraMu
OOIIECTBEHHBIX 00JIAYHBIX TEXHOJIOTHH.

PbIHOK maTa-1ieHTpOB MOJpa3AeisIeTCsl Ha JIBa CETMEHTa — KOMMEpPUYECKUE
U KOPIIOpaTUBHBIC JaTa-IEHTPHI, KOTOPBIC HCIONB3YIOT PA3IMYHBIE MOJEIH
BeJIeHUs On3Heca.

CerMeHThl pbIHKA aTa-LEHTPOB — KOMMEPYECKUA U KOPIIOPATUBHBIA —
npeanojaraloT pasziuyHble OusHec-mojenu. KopmopaTuBHBI  CEerMEHT
(kopmopaTHUBHBIC AaTa-IIEHTPBI) KMEET OTHONICHHE K KOHKPETHONW KOMITAaHUHU
¥ HEO0OXOUM sl 0OCTY)KMBaHUS €€ BHYTpeHHUX mnporieccoB. ObopyaoBanue
KOPIIOPAaTUBHBIX J1aTa-IEHTPOB, pENICHHs, CTaHAAPTHl OMPEACISIIOTCS B
3aBUCUMOCTH OT TMPOM3BOJCTBEHHBIX 3ajad M mporeccoB. Kommepueckuit
CEerMEHT (KOMMEpUECKHE JaTa-IIeHTPHI) MPEAnoaraeT nNpeaoCTaBICHUE YCIyT
CTOPOHHHUM JIMIIaM W opraHu3anusM. KoMMmepueckne nata-meHTpbl CTPOSITCS
1. 0OCITY>KMBaHUSI OOJBIIOTO KOJMYECTBA CEPBEPOB, C 005S3aTEIHLHBIM
IITUPOKOIOJIOCHBIM JTOCTynoM B MHTEpHET (11 KOpIOpAaTHBHBIX JaTa-
[IEHTPOB 3TO HE o00s3arenbHO). B ciaydae KoOMMepuUecKHX Jara-IeHTPOB

’ Sosinsky B. The Cloud Computing Bible / Barrie Sosinsky. —USA: Wiley Publishing, 2011. — 528 p.
®Badger M.L. Cloud Computing Synopsis and Recommendations / M.L. Badger, T.Grance,
R. Patt-Corner, J.M. Voas // NIST Special Publication 800-146. — Gaithersburg, MD: NIST,
May 2012. — 81 p.

" Grance T. Guidelines on Security and Privacy in Public Cloud Computing / T. Grance, W. Jansen //
NIST Special Publication 800-144. — Gaithersburg, MD: NIST, December 09, 2011. — 80 p.
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Ou3HEeC MOJelib HUMEET OTHOIIEHHE K PBIHKY YCIyr [Ji1 KOHEYHOIO
MOJIb30BATENS/IOTPEOUTENSA, @ B ClIydyae KOPHOPATHUBHBIX — K IPOEKTHOMY
OouszHecy. B KoprnopaTMBHOM CErMEHTE pbhIHKA JaTa-IEHTPOB MPUMEHSIOTCS
OoJiee nOporve peuieHus sl yBEIUYEHUs] HaJeKHOCTH, B KOMMEPUYECKOM —
npu BbIOOpE pelIeHUH TNPUHUMAIOT BO BHHUMAHHE COOTHOUICHUS
1[eHa/HaJIe’)KHOCTh, 1IEHa/TTPOU3BOIUTEIBLHOCTbD.

UccnenoBanusi 1o pPbHIHKY KOMMEpPUYECKHX UM KOPIOPATUBHBIX JaTa-
HEHTPOB B YKpauHe He npoBoawinch. OJIHAKO B MOcCleqHEe BpeMsi B YKpauHe
CTal pacTH KOMMEpPYECKHMH CErMEHT pbIHKAa nara-nieHTpoB. [lo maHHBIM,
MPEICTABICHHBIM B craThe M. KupmmioBa™, B cpemHeM TromoBOl POCT JTOro
cermeHta B 2011 romy cocraBun 16% (B 2010 r. yKpaumHCKHIl pPBIHOK
KOMMEPUYECKUX JIaTa-IIEHTPOB cocTaBisul 12,5 MiH. 1oid., a B 2011 — 14,5 mun.
noi1.). B To BpeMs kak 00beM pbIHKa KOPIIOPATUBHBIX J1aTa-IIEHTPOB B Y KpanHe
camsmics ¢ 17-20 mun. gon. B 2010 r. go 15 mun. non. B 2011 r.

Kak yrtBepxmaercs B [53] B VYKpauHe OTCYTCTBYIOT O(QUIHAIBHO
CEepTUPHUIIMPOBAHHBIC JAaTa-IIEHTPhl. BOJBIIMHCTBO KOMMEPUYECKHX JaTa-
IEHTPOB B  YKpauHe HE  COOTBETCTBYIOT  KPUTEPHUSIM  CTaHAapTa
«TenexoMMyHHKALHOHHON HHPPACTPYKTYpHI AaTa-1ieHtpoB» TIA 9427 Tier 111,
[ToTHOCTBIO COOTBETCTBYIOT TpeOOBAHUSIM ATOTO CTaHJApTa JBa YKPAMHCKHUX
JaTa-1eHTpa DeNovo (http://www.de-novo.biz/) U BeMobile
(http://bemobile.ua/). DT nara-eHTpPHl UMEIOT Pa3IUYHBIE MOJACIH COBITA.
DeNovo mnpenjaraeT TMOJHOCTBIO TOTOBbIE MOJYJIHW HECKOJBKUX THIIOB,
BeMobile roroBut miomaaku UHAUBUIAYAIBHO O] TPEOOBaHUS KOHKPETHOIO
3aKa34uKa. BOJBIIMHCTBO JIPYrHX KOMMEPUYECKHUX AaTa-IEHTPOB MPUHAIEKAT
oriepatopaM CBSI3U, UHTEPHET-TIpOBaiijiepaM, B OCHOBHOM OHHM PEaIU3yIOT Ha
ATUX TUIOIAJKaX CBOM OCHOBHBIC YCIYTH.

OpnHoit U3 0COOEHHOCTEW pHIHKA JaTa-IICHTPOB YKpauHbl SBISETCS TO,
YTO B OCHOBHOM JaTa-IEHTPhI cocpeoToueHbl B Kuee. 9T0 00BSACHSETCS TEM,
YTO B OTJIHWYME OT pPA3BUTBHIX CTPaH, B YKpauHE JaTa-IEHTPbl BBITOJHO
pacrmojaratb ~ Ha  TEPPUTOPUAX €  MAKCUMAJIIbHOM  KOHLEHTpaLUEH
BBICOKOCKOPOCTHBIX WHTepHeT-kaHanoB. Hampumep, B Kuese Benercs
CTPOUTEJILCTBO CaMOT'0 OOJIBIIOTO B YKpauHe Ha TEKYIIUM MOMEHT JlaTa-IieHTpa

"8 Telecommunications Infrastructure Standard for Data Centers TIA-942 / Standards and Technology
Department — Arlington, VA: Telecommunications Industry Association, 2005. — 142 p. [Electronic
resource]. — URL.: http://informatica.iessanclemente.net/manuais/images/9/9f/Tia942.pdf
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«ITapkoBbIit», €ro mIomaab coctaBuT 2715 kB. M, MomHOCTh — 4 MBT. YpoBeHb

HanexxHocT momanku — Tier 1.

Yciayru nara-ueHTpoB

HGpC‘II/ICJII/IM BUIBI YCIYT', KOTOPBIC MOT'YT IIPCHOCTABJIATL AaTa-ICHTPHI:

XOCTUHT, B T.4. BUPTYaJbHBIH XOCTHHI — TIPEIIoJaraercs
pacrnoyioKeHUEe MHOXKECTBA CaTOB Ha OJIHOM BeO-cepBepe (MOJEIb:
KOKIbI BeO-caliT MMeeT CBOW COOCTBEHHBIM pasnen BeO-cepBepa;
nporpaMMHoe o0ecrieueHue ood1ee s Bcex BeO-CaToR);
BrineneHHbiii cepBep — MPEeAoCTaBIIICTCS B apeHly cepBep TpebyeMoit
KoH(pUrypanuu;

BuptyanbHblii cepBep — MPENOCTaBISET KIMEHTY B TOJIb30BaHUE
4acTh CEpBEpa U PECYpPCOB; MPU ITOM CEpPBEP pa3/eieH Ha HECKOJIbKO
BUPTYaJIbHBIX HE3aBUCUMBIX CEpBEPOB (peann3oBbIBaETCS
MPOTPaMMHBIM CITIOCOOOM);

Komokamusi — pasMeliienre 000py0BaHUsI KIMEHTA Ha TEPPUTOPUU
npoBaijepa (B Jara-lieHTpE); MpoBaiiepoM  oOecreurnBaeTCs
CEpBUCHOE OOCITYKMBAaHUE U TOJIKIIIOUeHHE 000PYOBaHUS KIMEHTA K
AIIEKTPUUYECTBY, K IIUPOKOMOIOCHBIM KaHAJIaM CBS3H;

ApeHJla TEJIeKOMMYHUKAIMOHHBIX CTOEK — MPEACTaBIsIET COO0Ooi
YaCTHBIM CIydall KOJIOKAllMW; KJIMEHTY MEepPEeAaroTcsi CTOMKH B Jara-
IEHTPE i1 MOHTaXXe COOCTBEHHOTO WM  CYOKJIMEHTCKOTO
000Opy1I0BaHUS;

Brinenennas 30Ha — Baaebllbl JaTa-1IIEHTPA BBIJACISIOT YaCTh CBOUX
IUIOMAZ0K JUIsl CHEIUAIbHBIX KIUEHTOB (Harpumep, (UHAHCOBBIC
KOMIIAaHUHM) CO CTPOrOMl TMOJUTUKOM BHYTPEHHEW 0€30MacHOCTH
(Monlenb: TpoBalep YCIYr TMPEIOCTABISIET BBIJCICHHYIO 30HY,
KOTOpYyI0 oOecrieurBaeT KaHajlaMu CBSI3U, CUCTEMaMHU OXJIaXICHUS,
AHEProcHAOKEeHMsI, 0€30MMaCHOCTH; KIIMEHT CO37aeT Ha STOM TUIOIIAIKE
CBOM JaTa-1eHTp).

B Buay sBHOW CerMeHTalUHM YKPAaWHCKOTO PhIHKA KOMMEPYECKUX Jara-

OCHTPOB MW HEAOCTATOYHOI'0 HMX KOJIHMYCCTBA, KOHKYPCHIHA MCXKAY HHUMHU

orcyrctByeT. [loTeHIManbHble  3aKa3yUKW  yCAyr  BBIOMPAIOT  MEXIY

CTPOUTEIBCTBOM COOCTBEHHOIO JaTa-LEHTpa WM apeHJIoM KOMMEpPUYECKO

IJI0mMaaKu. B ciy4dac HCO6XOI[I/IMOCTI/I B CO3JaHHUHU AaTa-ICHTpPA INIOIAAbIO HC
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menee 400 kB. M ¢ obmmmM sHepronorpediieanemM ot 400 kBT, sxoHOMHIUECKH
BBITOJTHEE MOCTPOUTH COOCTBEHHBIN AaTa-IIeHTP, YeM apeHI0BaTh IUIOMAAKy. B
OOJBIIMHCTBE Cly4yaeB OoJiee 1eIeCO0Opa3HbIM SIBIISIETCS ayTCOPCHHT, T.C.
co3JaHue JaTa-IleHTpa B paMKaxX apeHJIOBaHHOW IUIOIMIAJKH C TOTOBBIMU
pelIeHUsIMU 1O  OOECIEUEHUI0 DJIEKTPUYECKOM MOIIHOCTBIO, CHCTEMOM
OXJIQXKICHUsI, 0€30MTACHOCTHIO U HAJICKHOU OXpaHOM.

K uncny KpymHbIX naTa-IeHTPOB Y KpauHbl, 0OCITYKUBAIOIIUX 0oJiee yeM
o 100 CEpPBEPOB, MOKHO OTHECTH JlaTa-1EHTPbI «AngaMaHT»
(http://dc.adamant.ua), «Bois» (http://www.dc.volia.com), Softline
(http://lwww.softline.kiev.ua), ColoCall (http://www.colocall.net/), Bemobile
(http://bemobile.ua/), Dream Line (http://dream.net.ua/), Xost.com.ua
(http://www.xost.com.ua), P-host (http://www.p-host.com.ua), De Novo
(http://www.de-novo.biz/), Ykprenexom (http://www.dc.ukrtelecom.ua/).

KosmmuecTrBeHHble XapakTepucTUKH 3¢ PeKTUBHOCTH Pad0Thl 1aTA-LEHTPOB

JUist oneHKM W TOBBIIEHUS 3(PPEeKTUBHOCTH pPAOOTHl AaTa-IIEHTPOB
UCITOJIB3YIOTCSL ITOKa3aTeNId, KOTOpPbIE IO3BOJSIOT OLEHUBATh U IOBBIIIATH
3¢ (HeKTUBHOCTH PabOThI 1aTa-LEHTPOB, MPUHUMATh PELIEHUS IO CTPOUTENBCTBY
HOBBIX MPEAIPUATHI, TPOBOJUTE COITOCTABICHUS C 3TATIOHHBIMU MOKA3aTEISIMU
OTpaciIu:

— ko3 duiment s¢pdexTuBHOrO Hcnonb3zoBanus sHeprun (PUE —
Power Usage Effectiveness); Beraucisercs mo gpopmysie

PUE=P+/Pr, (1)
rae Pt — obmas momHocTh 006eKTOB, P\t — MomHOCTh | T-000pyaoBaHus;

— koa(durment r3¢pexruBHocTr mara-nienrpa (DCE — Data Center
Efficiency); moutm He wucCHONB3yeTcsl W3-32 HEMPABUJIBHON TPAKTOBKH
IpeJCTaBlICHUs JaTa-IeHTpa. 3aMeHeH Ha Oojiee MOHSATHBIM MapameTp
ko3 puuent appexruBHOCTH HHPpacTpyKTypHhl nara-uenrpa DCIE;

— Ko3(pduiment >PpdekTUBHOCTH HHPPACTPYKTYpHl JaTa-LIEHTpa
(DCIE — Data Center infrastructure Efficiency); mpencraBmsier co0Ooi
oOpatHyto BennuuHy kK PUE 1 BeluucnsieTcs kak

DCIE = 1/PUE = P\1/P1 -100%. (2)

B ypaBuenusx (1) u (2) obas MoIiHOCTh 00bEKTOB Pt orpesensercs Kak
DHEpPrus, BbIAEHSEMAs TOJBKO JUIS JaTa-LIEHTpa W H3MEPEHHAs CYETYUKOM
3JIEKTPOHEPTUHU; BKIIOYAET BCE OOBEKTHI, KOTOpPbIE MpEAHA3HAYEHBI IS
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obOcnyxkuBanusi |T-o6opynoBaHuss — HUCTOYHUKH OecrepeOOMHOr0 TMHUTAHWS,
KOMMYTAIlMOHHOE O0OpYJOBaHUE, TE€HEPATOPbl, CHUCTEMbl OXJIAXKICHUS U
BEHTWJISILIUY, OCBEIICHUE U JIp.

MormHocts I T-o6opynoBanust Py ompegensieTcs Kak — HEpPTrus,
UCTIONIb3yeMasi JIJIsl aJMUHUCTPUPOBAHUS, OpPraHU3alnn, 00pabOTKH, XpaHEHHUS
NOTOKOB JIaHHBIX B JaTa-IIEHTPE; YUYMUTHIBAET HArpy3KH, CBS3aHHBIE C
CEpBEPHBIM  00OPYIOBAHHEM, CHCTEMAMHM XPAHEHUs JIaHHBIX, CETEBOE
obopyoBaHue, paboyne CTaHIIUH.

[Tapamerppst PUE u DCIiE mo3BomsItOT ompenensiTh BO3MOKHOCTH
MOBBIIICHUS SKCIUTyaTallMOHHOW 3((PEKTUBHOCTU AaTa-IIEHTPa, BO3ZMOXKHOCTH
nepepacnpeesieHnsl SJHEPTUM B Mpeenax Jara-LeHTpa, MPOBOJUTh CPaBHEHHE
JaTa-IeHTPOB,  JieNlaTh  BBIBOJBI O  HEOOXOAMMOCTH  MOJIEPHU3AIMH
UHOPACTPYKTYPHI U BHEAPESHUN HOBBIX TEXHOJOTHSIX.

B nacrosmee Bpemsi orcyrcrByeT cratuctuka 1o mnapamerpam PUE u
DCiE nns nara-uieHTpoB B Mupe. B uccnenoBanusix, mpoBeJeHHBIX AT€HTCTBOM
mo sammre okpyxatomeil cpenst CIIA ¥ IpeACTaBICHHBIX B oOTdere'
BBISICHEHO, 4TO 3HaueHue napamerpa PUE nomknHa ObiTh He Oonee, uem 3,0.
PUE=3,0 (DCiE=33%) o3Hauaet, 4To SHEprus, noTpedsemas gata-1ieHTpoOM, B
TpU paza OoOJblIEe DJHEPrUM, HEOOXoauMOW st dHeprocHabOxenus [T-
obopynoBanusi; PUE~1,0 o3nauaer sa¢dextuBnocts B 100%, T.€. BCa 3HEprus
UCIIONIb3yeTCsl TOJIbKO aiig  pabotel IT-ob6opynoBanus. Ilpu npaBuiabHOM
MOJIXO0/I€ K MPOEKTUPOBAHUIO U IKCIUTyaTallMU JaTa-IIEHTPa MOKHO TMOJYYHUTh
3HaueHue PUE paBHoe 1,6. Takume BBIBOABI cHENaHbl MO PE3yibTaTaM
HanmonansHoii maboparopuun MunnctepctBa sHepretuku CIIIA B bepxium
(Lawrence Berkeley National Laboratory).

[To SKkcnepTHBIM JaHHBIM JaTa-IEHTPHl YKpPaWHbl MMEIOT TOKa3aTelhb
sneproaddextuBHocty PUE BhImIe, yem 1,8, T.e. DCiE=56% [55].

CratucTuyeckue XapakTepUCTUKH MHPOBOT0 PbIHKA 1aTa-IIEHTPOB
U NEePCHEeKTHBbI YKPAUHBI
[To wuccnenoBanuto, MNPOBEACHHOMY B [52], W MO CTaTUCTUYECKUM
JTaHHBIM, ITPEJICTABJICHHBIM Ha pecypce8o, B 2011 roay HanOoNBIIMIA POCT PHIHKA

¥ Report to Congress on Server and Data Center Energy Efficiency / Public Law 109-431. — U.S.
Environmental Protection Agency ENERGY STAR Program, August 2, 2007. — 133 p.

% Datacenter Dynamics. [Electronic resource]. — URL: http://www.datacenterdynamics.com/research/
market-growth-2011-2012
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nata-mieHTpoB HaOmomancs B Typuum (60%), bpasumun (45%), KomymOum
(40%), Aprentune (36%), Poccun (29%), Kutae (28%).

Hab6mronaercs Takke HeOONbIION pocT 00bEeKTOB B YKpauHe. PhiHOK
JaTa-IIeHTPOB YKpauHbl pacTeT, HO IMOKa3aTeId 3HAYUTENbHO OTCTAIOT OT
pBIHKA COCEJHUX CTpaH — HampuMmep, O00BEeM POCCHUHCKOTO pHIHKA JaTa-
nedaTpoB B 2011 roxy cocraBun 180 mutH. goi., T.e. B 10 pa3 Gomblie, 4eM B
VYKpauHe. 3al0JIHEHHOCTh POCCUNCKUX JaTa-LIEHTPOB COCTABISAET MPUMEPHO
66%, Torna Kak B YKpauHe dTOT ITOKa3zaTelb paBeH 55%. B ciyuae Ykpanunsl
HaOJII0IaeTCsd CUTyalMs, KOrJa MpEeIJ0KEHUE CYIIECTBEHHO IPEBBIIIAET
crpoc.

Takke Kak M Ha PBIHKE Pa3BUTHIX CTPaH, BCE JaTa-IICHTPbI Y KpPAUHBI
UMEIOT CBOU COOCTBEHHBIE IJIOMmaaku. B To Bpems kak B Poccum mara-mieHTphI
HE UMEIOT CBOMX COOCTBEHHBIX IUIONIAJOK M ApPEHAYIOT MOIIHOCTU Y JIPYTHX,
0oJee KPYMHBIX OpTaHU3aIUi.

OCHOBHOW BHJ YCIIYT, IpeijiaracéMblid JaTa-IEHTpaMu Y KpauHbl — 3TO
KOJIOKAIIMS, BBIICJICHHBIA CEpBEpP. YPOBEHb LIEH HA YCIYIrd YKPAWHCKUX JaTa-
LEHTPOB COOTBETCTBYET 3aMaJHOMY 00pa3ILy.

Ha GecruratHom BeG-cepsuce Data Center Map®!, coequnsionmm
IIPOBAICPOB M KIMEHTOB JaTa-IIEHTPOB, IPEICTABIECHBI JaHHbIE 1O 2559
wiomaakaM 89 ctpan. OCHOBHbBIE YCIYTH — KoJoKatus, |P TpaH3uT, ynaneHHbIM
JIOCTYTI, BBIJICJICHHBIC CEpBEPA, UHTEPHET OOMEH U JIp.

HauOosnbiiiee KOMMYECTBO TUIOMIAJOK, MPEAJIaralolux YCIyrd Jara-
IICHTPOB M TpelacTaBieHHbIX Ha caite [69], [70], [71] 8 CIIA — 1097 (43% ot
MHPOBOTO KOJU4YecTBa), ciuenytonme crpanbl (ot 200 go 100 miomamok)
Benukoopuranus (178), I'epmanusa (135), ®@panuus (112) — coBMECTHO OHH
coctaBisiloT 16,6%. Ot 100 mo 50 mmomanok npemiaraioT Kanama (78),
Hunepnanger (70), ABctpanmus (66); ot 50 no 10 — Munusa (48), Llsetinapus
(45), Ucnanusa (38), Utanus (36), Poccust (32), Pymbiaus (29), bensrus (27),
[IBeuust (26), Manaiizusa (25), Hanusa u Ilonsma (mo 24), Typuusa (23),
[Topryranus (22), I'onkonr u Uunonesus (no 21), Ykpauna (18), bonrapus u
HOxnast Adpuxka (o 17), Yexus u JlatBus (o 16), bpaswmus (15), Upnannus
(14), Cnosakus (13), Anonus u JlrokcemOypr (no 12), @unnsuaus u Hopeerus
(nmo 11) Caiinosckas Apasusi u Cunranyp (o 10).

%'Data Center Map / Collocation Data Centers. [Electronic resource]. — URL:
http://www.datacentermap.com/datacenters.html
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Ha puc. 27 mnpencraBneno Ilapeto-pacnpenenenue 3TUX CTpaH 110
KOJIMYECTBY IUIOIIAJ0K U OTMEUYEHO MECTO YKpauHbl. YKpauHa MpeicTaBiIeHa
Ha pecypce® BOCEMHAANATHIO ILIOMAAKAMH JATa-IEHTPOB — 15 W3 HUX
pacnonoxxensl B Kuese, 2 — B Onecce, 1 — B XapbkoBe.
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Puc. 27. Ilapeto-pacnipeaeneHue cTpaH 1o KOJIMYECTBY AaTa-LEHTPOB
(151 cTpaH, UMEIOIIUX CBBIIIE JECSATH 1aTa-IIeHTPOB),
IPEJOCTABIIIONINX YCIYTH KOJIOKAIMH

Ha puc. 28 mnpeacraBimeno B Jjorapudmuyeckoir 1mkane [lapero-
pacnpesiefieHue CTpaH MO KOJIMYECTBY MAATALICHTPOB (IJIs1 CTpaH, MMEIOLIUX
CBBIILIE JECSATHU AaTa-LIEHTPOB).

Ha pwuc.29 mnpencraBmeno B jorapupmuueckor mkame Ilapeto-
pacnpeseseHue CTpaH MO KOJIMYECTBY JAATALICHTPOB (I CTPaH, MMEOIIUX
CBBIIIE JECATHU JaTa-LeHTpoB) Oe3 yuera 4yeThipex crpaH jauaepoB (CILLA,
BenukoOputanusi, ['epmanus, @paHius) ¢ KOJIMYECTBOM IUIOMIAJOK JaTa-
uentpon 1097.

% Data  Center Map / Collocation Ukraine. [Electronic  resource]. —  URL:
http://www.datacentermap.com/ukraine/
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HoMmep B MapeTo-pacnpegeneHuu
Puc. 28. [1apeTo-pacnpenenenue cTpaH N0 KOJUYECTBY 1aTa-LEHTPOB
(mms cTpaH, UMEIOIIMX CBBIIIE JECATH J1aTa-IIEHTPOB), IPEIOCTABISIONIUX YCIYTH
KOJIOKAIIMH, B JIOTapu(hMUYECKOM ITKaIe
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HOMep B MNapeTo-pacnpeneneHuu
Puc. 29. [Tapero-pacnipenenenue cTpaH o KoJudecTBy nara-1ieHTpoB (ot 100 go 10),
MPEAOCTABIISIONINX YCIYTH KOJIOKAITH, B JIOTapU(PMUIECKOHN TITKaje

[IpencraBnensie B Qopme IlapeTo-muarpaMMbl JaHHBIE TMO3BOJISIOT
CHEJAaTh CIEAYOIIME IOYTH OUYEBUIHBIC 3aKIIFOYEHHUS:
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— Kak um B Jjpyrux oOJacTsXx HOBBIX TexHoJorui, pbhiHOK CIIA
COCTABJISIET TIOYTH IMOJOBHHY MHMPOBOTO pPBIHKA; BO3MOXKHO, 3TO
CBSI3aHO C TE€M, YTO BBICOKHE TPEOOBaHMS K HAACKHOCTH ATUX YCIIyT
HE TMO3BOJIAIOT IOKa MEepeHeCTH OW3HEC aTa-IEHTPOB B CTPAHbI
TPETHETO MUpA.

— VYcnenrHas KOHKYPEHIIMST Ha ATOM pBIHKE [Jisi CTpaH-ayTcalJepoB
MPECTABIISACTCS BIIOJIHE BO3MOKHOM: [lapero-auarpamMMbl pUCYHKOB
28 u 29 nocrtatouno nojorue. [lpubmmkeHHo 3aBucumocTh [lapero-
uHjekca | (yucna nara-ueHTpoB B cTpane) oT [lapeTo-HOMepa cTpaHbl
N Ha STOil AMAarpamMMe MOXKHO MpencTaBuTh B Bume | ~ n™ (ecin

YUUTBIBATH YETHIPE JIMJUPYIOIIUX CTPaHbl), Wik | = n??

(6e3 yuera
CTpaH-JUJICPOB).

Takolt  HeOonpmioi  HakioH [lapeTo-nmuarpamMm  I€MOHCTPUPYET
BO3MO>HOCTh YCHEUIHOTO MPOABUKEHUS «BBepx o Ilapero-amarpammer» miis
10001 CTpaHbl, MPAaBUTEILCTBO KOTOPON 03a00YEHO CO3JaHUEM CTHUMYJIOB IS
pa3BUTHSL  3TOro  BuAa Ou3Heca, a  MPEANPUHUMATENIM  OCO3HAIOT
WHBECTUIIMOHHYIO MPUBJIEKATEIIBHOCTh 3TOU CPEPHI.

K coxanenuto, B YKkpanHe HE MPOBOAATCS PETYJIIPHBIE HCCIECIOBAHUS U
MOHUTOPUHT  CETMEHTa  pbIHKAa  YCIAyr  JaTa-IIEHTPOB,  OTCYTCTBYIOT
CTATUCTUYECKUE JAHHBIE, OTHOCSIINECS K 3TOMY CETMEHTY PhIHKA.

TeM He MeHee, HECMOTpPS Ha MHUPOBYIO SKOHOMHUYECKYIO CTarHaiuio,
CIIO)KHOCTU B  HAIlMOHAJbHOM  SKOHOMUKE,  HAUHUOHAIBHBIA  PBIHOK
KOMMEPUECKUX JaTa-IEHTPOB TPEACTaBIsICT WHTEPEC [JIi HHBECTOPOB,
notpebuTenert m npomsBogutTenei. IIpencraBieHHBIE KONMMYECTBEHHBIE U
Ka4eCTBECHHbBIC JIAHHBIE O KOPIMOPATUBHOM M KOMMEPUYECKOM CETMEHTax phIHKa
YCIIYT AaTa-UEeHTPOB YKpauHbl MO3BOJSIOT OLUEHUTh AUHAMUKY U MEPCHEKTUBBI
3TOM  oTpaciu. WHBECTUIIMM B HHAYCTPUIO JaTa-IEHTPOB CUMUTAIOTCS
HaJIC)KHBIMU, [TOTOMY JaHHBII NEPUOJ BPEMEHU MOYKHO OXapaKTEepU30BaTh Kak
(da3y akTUBHOTO pa3BUTHUs oTpaciiv. [IpoekTsl, CBsI3aHHBIC C JaTa-IICHTPaMu U
peanu3oBaHHbIE B YKpauHe, YKPYIHSIOTCS. Takke MIaHUpyeTCsl CTPOUTEIBCTBO
HOBBIX KPYIHBIX JaTa-1IIEHTPOB.
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PA3JEJ III.
OBJIAUHBIE CEPBUCHI B OBPA3OBAHUM

3.1 OBJIAYHBIE CEPBHUCHI JIUISI OBPA3OBATEJIBHBIX
YYPEXJEHUI

B Hacrosiiiee Bpemsi MOArOTOBKA CTY/I€HTOB BBICIIUX YUYE€OHBIX 3aBEJCHUI
HEBO3MO’KHA 0€3 MCIOJIb30BAaHUSI COBPEMEHHBIX TEXHOJOTMi 0OydeHus. Peusb,
Ipekae BCero, UAET O MPUMEHEHWH B yd4eOHOM Ipouecce MH(POPMALMOHHO-
KOMIIBIOTEPHBIX TEXHOJIOTMUA. BO Bcex yHHMBEpCUTETaX YKpawHbl BHEIPEHA
«IIporpamMma MH(GOPMATH3AIMK ¥ KOMIIBIOTEPH3ALMH YIEOHOTO mpomeccan’.
BrionHe ecTecTBEHHO, YTO Takas Mmporpamma MpeayCMaTpuBaeT OCHAUIEHHOCTb
BBICILIETO Y4YEOHOIO 3aBEJEHHUS COBPEMEHHBIM aIlllapaTHBIM 000pYyJO0BaHHEM
(komMIbIOTEpHAs U LU(PPOBAsI TEXHUKA) U MPOrpaMMHBIM obecnieueHrem. Kakue
BBIYMCIINTEIBHBIE ~ XAPAKTEPUCTHUKHM Yy  COBPEMEHHOIO  aIIapaTHOro
oOecrieuenuss? B Hacrosmee BpeMsi 3T XapaKTEPUCTUKH MEHSIOTCA U
COBEpUICHCTBYIOTCSl MPAKTUYECKU €KEAHEBHO, MO3TOMY JIIOOOH YKpauMHCKHIA
YHUBEPCUTET BpSAJ JU CMOXKET OOHOBISATH CBOKO TEXHUYECKYI0 0a3zy B
COOTBETCTBUM C OBICTPO MEHSIOUIMMUCS BBIYUCIUTEIBHBIMA BO3MOKHOCTSIMU
COBPEMEHHBIX KOMIBIOTEPOB M OOECHEYUTh YYEOHBIN MPOILECC MOCIECIHUMU
HOBMHKAMHM KOMITBIOTEPHOM TEXHUKH. Takas e CUTyalMs C IPOrpaMMHBIM
oOecrieyeHueM, TMPEAINoJIarallluM HeMalble MaTepHUalIbHbIE 3aTpaThl Ha
MOJJIEp)KaHNUEe  COOTBETCTBYIOMIETO  MH(MOPMAIIMOHHOTO  OOCITYXKHUBaHUS
CTYJEHTOB.

Kak TOKa3bIBACT OMBIT PA3BHTBIX 3apPYGEKHBIX CTPAH > OTIHUHBIM
pEIICHHEM BBIICONUCAHHBIX MPOOJIEM SBISIETCS BHEAPEHUE B Yy4eOHBIM
IPOLECC «OOJAUHBIX BHIYUCICHUII.

B oOpa3oBaTenbHBIX YUYpEKICHHUSIX YKpauHbl O0JIayHblE CEpPBUCHI
W3HAYaJbHO TMOSBHJIMCh B OCHOBHOM KakK O€CIUIaTHbIE XOCTHHTU MOYTOBBIX

% Ocnosni 3acamu PO3BUTKY BHILOi OCBITM YKpaiHM B KOHTEKCTi bonoHcekoro mpouecy. Y. 2:
JoxymenTn i marepianu / [ynopsan.: Crenko M.®., bomo6amr f.4., Hlunkapyk B.J., I'py6inko B.B.,
baowun [.1.] — Tepronins: Bun-so THITY iM. B. 'natroka, 2004. — 202 c.

8 Khmelevsky Y. Cloud computing infrastructure prototype for university education and research /
Youry Khmelevsky, Volodymyr Voytenko // WCCCE'10 Proceedings of the 15th Western Canadian
Conference on Computing Education. Article #8. — ACM New York, NY, USA, 2010. -5 p.

% Lohr S. Google and I.BM. Join in ‘Cloud Computing’ Research [Electronic resource] /
Steve Lohr // New York Times (08.10.2007). — URL: http://www.nytimes.com/2007/10/08/
technology/08cloud.html

8% Mell P., Grance T. Effectively and Securely Using the Cloud Computing Paradigm [Electronic
resource] / National Institute of Standards and Technology, Information Technology Laboratory, 2009.
— URL: http://csrc.nist.gov/groups/SNS/cloud-computing/cloud-computing-v26.ppt
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CIykO Il CTYAEHTOB M IpenojasaTesied. Jlpyrme MHOTIOYMCIEHHbBIE
WHCTPYMEHTBl OOJIAYHBIX BBIYMCICHMM MJii 0Opa3oBaHUSl MPaKTUYECKU HE
UCIIONIb30BAJIMCh B CHIIYy HEIOCTATOYHOCTH MH(OpPMAIMU O HUX U OTCYTCTBHS
MPAKTUYECKUX HABBIKOB WX MCIOJb30BaHUS g y4eOHbIX mened. M Tonbko
CpPaBHUTEJIHHO HEIABHO CTYIEHYECKOE COOOIIEeCTBO W MpEnojaBaTeid IIo
JIOCTOMHCTBY CTaJld OILICHMBATh MHHOBAIMOHHBIE |T-mipuioxeHus, Hampumep,
Google Groups, Microsoft Office Web Apps, Amazon EC2%7%.

CeTeBbIM TEXHOJOTHUSIM M HUCIOJb30BAHUIO CETEBBIX COLMAIBHBIX
cepBUCOB ceTu VIHTepHeT B 00pa3OBaHWU TMOCBSIICHHI MHOTHE pPaOOTHI
OTEUECTBEHHBIX, POCCUMCKUX U 3apyOekHBIX aBTOpoB. Hampumep, ocHOBHBIE
COLIMAJIBHBIE CETEBBbIE CEPBUCHI ceTH VMHTEepHET onMcaHbl B pabOTE pOCCUUCKHUX
aBTopoB K.I'. KpeuetnukoBa u N.B. KpeueTHukoBoit i Bonpocam NHTepHeT-
OOy4eHHs] U OpraHU3aALMH €IMHOW MEXKIYHAPOAHOW BUPTYAIbHOU Cpelbl AJis
peanu3anuu o0pa30BaTEIbHBIX YCIYr Pa3IMYHBIMU YYEOHBIMU 3aBEICHUSIMU
MHpa MOCBSIIIeH poccniicknii mopran E-education.ru®.

I'penpon JIxunm B cBoeH pa60Te91 ONKCHIBAET  OCOOEHHOCTH
UCIIOJIb30BaHUs VIHTEpHET B KauecTBE 00pa30BaTEIbHON TEXHOJIOTUU B CUCTEME
BBICIIIETO 00pa30BaHuUs, JAET PEKOMEHIAINU K UX TPUMEHEHHUIO.

B nepeuncneHHbIX Bbille paboTax BeO-CEPBHCHI pPACCMAaTPUBAIOTCS Kak
CeTeBOE  MporpaMMHOE  obOecreueHue, TMOJACpKHUBAIOUIee  I'PYIMIOBbIE
B3aMMOJEUCTBUA. B oTiiMuMe OT pAaCCMOTPEHHBIX B BBILIENEPEYUCIEHHBIX
paboTax CeTEeBBIX CEpBUCOB (OJIOTH, BUKHU-CTPAHUIIBI, MECCEH]IKEPHI,
BUJICOCEPBUCHI U JIp.), OOJauyHbIE BBIYMCICHHS MO3BOJSIOT MCIOJIb30BATH KaK

CEepBUC M IIpOTpaMMHOE oOecrieueHue, W JaHHBbIC, U JaKe KOMIIbIOTEphl. B

8 CeiirBenuena C.H. OGnaunbie pemrenus B 6uzHece / C.H. CeiirBenuesa // Pa3suTie HallmoHAIEHOM
SKOHOMHUYECKON CHCTEMBI B YCIIOBUSAX TII00ATH3AIMH: MATEPHAIBI BCeYKp. KoHd., 11 mapra 2011 r. —
Cumopepomnons: OAO «Cumdepomnonbekas ropojckas Tunorpadusi», 2011. — C. 355-356.

8 Ceireenesa C.H. O6naunble BBIYMCICHHS: OCHOBHBIC XApPAKTEPHUCTHKH, CEPBUCHBIC MOJCTH 1
mopenu pa3septeiBanus / C.H. CelitBenuesa // [nHoBawiiHi iHQopManiiHO-KOMYHIKaliiHI TEXHOJIOTII
HaBUaHHI: Martepianu Bceykp. KoHd. 17-18 moor. 2011 p. — Cumdeponons: Kpusuii Pir:
Kpusopisbkuii nepx. nen ya-t, 2011. — C. 432-434.

8 Kpeuetnukor K. T. ConmanbHbie ceTeBble CEpBHCHI B 00pa3oBaHuM [IJeKTpoHHBIN pecypc] /
K.I'. KpeuernukoB, U.B. KpedyerHukoBa / TuXoOKeaHCKHHI BOCHHO-MOPCKOW MHCTUTYT WMEHH
C.0. Makaposa. — Pexxum pocryna: http://ido.tsu.ru/other_res/pdf/3(39)_45.pdf

% Topran Hureprer-oGyuennss E-education.ru [DmextponHblii pecypc]. — PexuM mocryma:
http://www.e-education.ru

% Grandon Gill. 5 (really) hard things about using the internet in higher education [DnexrporHsiit
pecypc] [/ G.Grandon // elLearn Magazine, #3, 2006. — P.l— Pexwum gocryma:
http://delivery.acm.org/10.1145/1130000/1126019/p1-gill.html
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92,93,94,95
PUURTY omHMcaHO KaKUM 00pa3oM MOXKHO 3(@EKTUBHO HCMOIb30BAThH

paboTax
cloud computing B mporiecce 00ydeHHUs U OATOTOBKH CTYIACHTOB.

[TpoBaiinepsl 00J1aKOB, Ybell COOCTBEHHOCTBIO SIBISIIOTCSI JaTa-LIIEHTPHI, C
MIOMOIIBIO YTUIUT KOMIBIOTHHTA JTAI0OT BO3MOKHOCTH TOJIb30BaTEISIM OOJIaKOB
U TIpoBaiiiepaM cepBHca SaaS TPENOCTaBIATh U IOJIB30BATHCS C IMOMOIIBIO
web-nipusioxkeHnii  yciayraMu  «IporpaMMHOTO  OOCCIICYCHUsT KaK CepBHCaA»
(SaaS). Ceiiuac camMpIMH KpPYITHBIMH TIpOBaliepaMu JUIsl YICOHBIX 3aBEICHUN
sBistores komnanuun Microsoft u Google, npenocrasisionue obiaka u SaaS
IIIKOJIaM, KOJIJIE/PKaM M YHUBEPCUTETaM BO BCEM MHpE Ha OECIIaTHOW OCHOBE.
Kpome Toro, oOnauHble BBIYHMCICHHUS JAlOT BBI30B  pa3paboTdnkam
MPOTPAaMMHOTO  O0ECTICUCHHsI, CBS3aHHBIA C pa3BOpaYMBAaHUEM HOBOTO
MIOKOJICHUS TIPOTPAMMHBIX TIPUIIOKCHHH.

[Ipumenenne B y4eOHOM TIpoIlecC€ WHHOBAIIMOHHOW TEXHOJOTHH —
«oOmaunbple  BbumciieHus»  (cloud computing) — JgaeTr  BO3MOXKHOCTh
MIOJTB30BATHCS YICOHBIM 3aBEACHUAM depe3 ceTh VHTEpHET BBIYUCIUTEIHHBIMH
pecypcamMul ¥ TIpOTPaMMHBIMU TPWIIOKCHUSIMHA B Ka4eCTBE CEpBHCA, TTO3BOJISCT
UHTCHCH(DHUIIMPOBATh M YJIYYIIHTH nporecc oOydenus. I[lpumepamm
COBPEMEHHBIX CEpPBHCOB, IMOCTPOECHHBIX HA OCHOBE TEXHOJIOTMHM OOJIaYHBIX
BBIYUCIICHUI ISl oOpaszoBaHwmsi, sBIsitoTes Live@edu ot Microsoft u Google
Apps Education Edition.

Habop o6naunbix cepBucOB oT kommnanuu Microsoft moj HazBaHueM
Windows Live Bkitogaer B ce0si:

— Tloura Hotmail — npeacraBisier co00¥ MOYTOBBIN CEPBHUC;

— Windows Live SkyDrive — 310 GecrutatHoe 00J1auHOE XPaHHIIUIIE C

(haKTHYCCKU HEOTPAaHHUUECHHBIM 00BEMOM, JUIS XpaHCHHS JOKYMEHTOB,

dboTorpaduii u ap.;

% Sarathy V. Next generation Cloud Computing Architecture. Enabling real-time dynamism for shared
distributed physical infrastructure [Electronic resource] / V. Sarathy, P. Narayan, R. Mikkilineni, —
Los Altos, CA: Kawa Objects, Inc. — URL: http://www.kawaobjects.com/resources/
PID1258479.pdf

% Rayport J. Envision the cloud: the next computing paradigm [Electronic resource] / J. Rayport,
A. Heyward. — Marketspace Report, 2009. — URL: http://marketspacenext.files.wordpress.com/2011/01/
envisioning-the-cloud.pdf

% Thomas P. Y. Cloud Computing: A potential paradigm for practicing the scholarship of teaching and
learning [Electronic resource] / P. Y. Thomas— Instructional Designer Educational / Technology Unit
Centre for Academic Development: University of Botswana. — URL: http://www.ais.up.ac.za/
digi/docs/thomas_paper.pdf

% Les Pang. Applying Cloud Computing in the Classroom [Electronic resource]/ Les Pang. — Graduate
School of Management and Technology, 2009. — URL: http://deoracle.org/online-pedagogy/teaching-
strategies/applying-cloud-computing.html
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— Windows Live Web Messenger — gat 0e3 ycTaHOBKH KIHEHTCKOTO
[1O ¢ nro6oit ctpanuibl ciy:x06 Windows Live, UCIonb3ysi TOJNBKO
BeO-Opaysep;

— Office Web Apps — onnaita-naker oducHbsIx mnpuinoxenuit Excel,
Word, PowerPoint u OneNote.

Cepsucsol Google Apps 11t 00pa3oBaTeIbLHBIX YUPeKIeHUit

Kopmoparust  Google paspabateiBaeT W MNpenocTaBIseT MHOXKECTBO
NPUJIOKEHUH M CEpPBUCOB, JOCTYN K KOTOPHIM BO3MOXEH B OKHE IIOOOTO
opaysepa (Mozilla Firefox, Google Chrome, Opera, Internet Explorer u ap.) npu

96,97,98
HaIn4uy IIOAKIIOYUYCHUA K I/IHTCpHGTy Y

. Ilo Hamemy MHeHHUIO, Hauboiee
9acTO UIOJIh3yeMbIMH B 00pa30BaTEILHOM COOOIIECTBE, SBISIOTCS CIICIYIOIIUE
cepsucsl Google:

e Google ArtProject — WHTepaKTHBHO-TIPEICTABICHHBIC MOMYJISIPHBIC

MY3€H MUpa,

e Google Calendar — onnaiiHOBBIH KaJIeHAAPB,

e Google Docs — onnaiiHOBBIH O(HuC,

e Gmail — OecrutaTHast 2IEKTPOHHAS TIOYTA,

e Google Knol — Buku-sHIMKIONENS,

e Google Maps — Habop kapr,

e Google Sites — OecrmaTHBI XOCTHHI, WCIOJb3YIOUIMH BHKH-

TEXHOJIOTHIO,

e Google Translate — nepeBoTuuK,

e YouTube — BUIEOXOCTHHT.

B kadecTBe mpuMepa HHCTPYMEHTOB JUIS aBTOMATH3allMd HAYYHOW U
y4eOHON JESTEeNIbHOCTU CTYJEHTOB M MpernojaBaTeneil mpuBeneMm: AKaaeMus
Google u Google Kuuru. Axagemusi Google 1mo3BoJisieT ObICTPO U KaUECTBEHHO
BBIMOJIHATH OOIIUPHBIA OUCK HAYYHOH JIUTEPATyphl, KIACCU(DUIIUPYET CTAThH,

% Google Apps Education Edition [Electronic resource]. — URL: http://www.google.com/
a/help/intl/en/edu/index.html

" Herrick D.R. Google this!: using Google apps for collaboration and productivity / Dan R. Herrick //
In Proceedings of the ACM SIGUCCS fall conference on User services conference (SIGUCCS '09). —
ACM, New York, NY, USA, 2009. — P. 55-64.

% Wu L. Value of Social Network — A Large-Scale Analysis on Network Structure Impact to Financial
Revenue of Information Technology Consultants [Electronic resource] / Lynn Wu, Ching-Yung Lin,
Sinan  Aral, Erik Brynjolfsson. — URL: http://smallblue.research.ibm.com/publications/
Utah-alueOfSocialNetworks.pdf
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OLIEHMBAs BECh TEKCT Ka)X/IOH CTAaThbU, €€ aBTOpa, M3/JaHUE, B KOTOPOM CTaThs
TIOSIBUJIACH, U YACTOTY LIUTHPOBAHUS JAHHOW paObOThI B HAYYHOH JIHTEpaType.

Cnyx6a Google Kauru mo3Bosisier co3gath NepcoHaIbHYI0 OMOIHOTEKY,
B KOTOPOW MOKHO YIIOPSIOUMBATh, PELEH3UPOBATh M HAXOAUTh OTOOpPAHHBIC
paHee KHUTH. DTH coOpaHus KHHT XpaHsrcs B Muateprere (B obmake Google),
IO3TOMY K HHUM MOXHO UMETh JIOCTYIl OTOBCIOAY U C JHOOOTO MOOHIBHOTO
ycrpoiicTBa. BupTyanbHas Oubimoreka, coOpaHHas OJIb30BaTEIEM, TTO3BOJISIECT
pacrpeeTuTh KHATY 10 TeMATHIECKUM TI0TIKAM" ",

B mepeuncneHHoM crmcke cepBHCOB ocoboe Mecto 3aHuMmaetr Google
Apps — cimyxObl, mpenocTaBnsieMble KoMmnanued Google A UCIONB30BaHUS
CBOETO JIOMCHHOTO HMMEHU C BO3MOXKHOCTHIO Pa0OTHI C BeO-CepBHUCAMHU OT
Google. Peructpamusi ITOMEHHOTO HMEHH BO3MOXKHAa 4Yepe3 perucTparopa,
aBTopu3oBaHHoro komnanueit Google. Google Apps npeacraBieH OecrIaTHBIM
0a30BbIM W  mpodeccHoHANbHBIM TakeTamu. s oOpazoBaTenbHBIX LeNnel
paspabortan Google Apps Education Edition — GecrutatHbIi makeT IS y9eOHBIX

3aBe/ICHUI, BKJIIOYAIOIINNA BCE BO3MOXHOCTH MPO(GECCHOHAIBHOIO IIaKeTa
(puc. 30).

M = &/
: E <1 O6LeHue
Gmail Google Talk

Kanengape Google

% @ :ﬁ @ Google Apps
Google CoemecTHas pabota AnA y4yebHbIx
ﬂogz.;r-ggr;bl Caitel  Bugeo | PYnnel 3aBEACHWA

Google Google

KoHdunaeHUMansHOCTL 1
Be3sonacHoOCTb

Cpeacrea WHdpacTpykTypa n 6830NacHOCTb

aaMWHWUCTPUPOBaHUA

Puc. 30. Cepsucer Google Apps Education Edition

% Ceiinamerosa 3.C. Mogenn opranmsamum yuebHoit IT-urdpacrpykrypst / 3.C. Ceiimamerosa,
C.H. CeiitBennena, D.U. AbnsnumoBa // CydacHi cTpaTerii Ta TeXHOJOTIi MiArOTOBKH (axiBLiB y
BUIIIN 1Ko, — 30ipHHUK MartepianiB BeeykpaiHChKoOi HAyKOBO-METOAMYHOT KOH(pepeHIIii 28 OepesHs
2012 poky. — Honeusk: JonHY, 2012. — C. 36-41.
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Google Apps Education Edition — sto Web-npuioxeHuss Ha OCHOBE
OOJaYHBIX BBIYMCICHUHN, TPEIOCTABISAIONIME CTYICHTAM W MPENOoJaBaTEIsIM
yu4eOHBIX 3aBEACHUN HWHCTPYMEHTHI, HeoOXoaumble s 3(PPEKTUBHOTO
OOIIIEeHUS 1 COBMECTHOM pabOThI.

Cnyx0b1  Google nns o0Opa3oBaHHs, IO MHEHHIO Pa3pabOTYHKOB,
«cojsiepxkaTr OecriaTHbIM (M CBOOOJHBIM OT pekiiamMbl) HAOOP HWHCTPYMEHTOB,
KOTOPBIH TO3BOJIUT TMPEMOAAaBaTesIM W CTyJAeHTaM Oojiee YCHENIHO W
3 PeKTUBHO B3aUMOACHCTBOBAaTh, 00y4aTh U 00y4aThCsI».

OmnnaiinoBeie cepBuchl ansi BY3o0B ot Google ob6magator psgom
JOCTOMHCTB, 4YTO Ja€T BO3MOXHOCTh WCMOJB30BaTh WX B  JIFOOOH
oOpa3zoBaTenbHOM cpene, rAe ecTh ceTh MHTepHeT. BwinenuM OCHOBHBIC
npeumyiecTBa ucnoib3oBanus Google Apps Education Edition B o6pazoBaHuu
C TOYKH 3PCHHSI TIOJTH30BATEIIS:

e MUHUMAJbHBIC TpeOOBaHUS K  ammapaTHOMy  0OECIICUYEHUIO

(o0s13aTennbHOE yCIOBUEM — HAJIMYKME AocTyna B IHTepHeT);

e oOnavyHBIC TEXHOJOTHH HE TPEOYIOT 3aTpaT Ha MNPHOOpPETECHUE W
o0CITy>)KMBaHUE CHEIUAIBHOTO MPOrPAMMHOI0 oOecreyeHus (JoCTym
K MPUJIOKEHUSIM MOKHO TOJYyYUTh Yepe3 OKHO BeO-Opay3epa);

e (Google Apps NOIIEPKUBAIOT BCE OINEPAIMOHHBIE CHUCTEMBI H
KIIMEHTCKHUE TMPOTPAMMBI, MCIOJB3YEeMbIE€ CTYJICHTAMH W y4CeOHBIMHU
3aBEICHUSIMU;

e paboTa C JOKyMEHTaMHU BO3MOYKHA C ITOMOIIBIO JIIOOOTO MOOMIBHOTO
YCTPOMCTBA, MOA/IepKUBatoiiero padory B lutepHere;

e Bce unctpymenTsl Google Apps Education Edition 6ecruiaTHbl.

CoBpeMeHHbIE KOMIBIOTEPHBIE TEXHOJOTUU TMO3BOJIAIOT CTYACHTAM U
MIPETIOIaBaTEeIIIM MCIIOJIb30BaTh JUIsl OOIICHHSI U pabOThl HECKOJIBKO YCTPOMCTB:
HOYTOYKH, KOMIIBIOTEPHI, CMapTHOHBI, MOOWIbHBIE TeledoHbI U  T.1.
Nuctpymentsl  Google  Apps  NOAIEpPKUBAIOTCS ~ CaMbIMM  Pa3HBIMU
YCTPOWCTBAMH, TIOITOMY SIBJISFOTCS  OOIIEAOCTYMHOM W  YHUBEPCATBLHOMN
IT-rexHomorueit s paboTel B 00pa3zoBaTeNbHOM cpee. PaccMoTpuM OCHOBHBIC
OHJIAWHOBBIE CEPBUCHI HA OCHOBE OOJIAYHBIX BBIYHMCICHUHN, MPEIOCTABISICMbIC

Google mist yueOHBIX 3aBEeICHUI HA MOMCHT HAITUCAHUS CTAThU.

Gmail
Gmail gaBasercss NOAHOQYHKUMOHAIBHBIM TMOYTOBBIM KJIHMEHTOM C

OOMEHOM MTHOBEHHBIMU COO6HI€HI/I$IMI/I, T'OJIOCOBBIM H  BHACOYATOM,
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MOOUJIBHBIM JIOCTYNOM, a TAaK¥Ke 3allUTON OT crmaMa W BUPYcOB. OCHOBHOI
O0COOCHHOCTHIO JTAHHOTO MOYTOBOTO CEpPBHUCA, MO MHEHUIO Pa3pabOTUYMKOB
Gmail, gBaAseTcs  MOIIHBIM  aIrOpUTM  MOUCKAa IO  TOYTOBOM
KoppecnonaeHuuu. [Iponymannas nepapxus coodmenuit B Gmail, no3pomiser
BUJIETh COOOIIEHHS B KOHTEKCTE U, €CIH CYIIECTBYIOT OTBEThl Ha
OTIIPABJICHHOE WJIM MOJy4YeHHOEe coobuieHue, cuctema GMail aBromatnuecku
oTOOpakaeT HX B XPOHOJOTHYECKOM TOPAIKE BMECT€ C HCXOIHBIM
coobuieHueM. OTa Ieloyka COOOUIEHUMH MO3BOJIET OTCJIEKHUBATh BCE
COOOIIEHUS U MPOAOTIKATh 00CYXKJECHUE B OJTHOM MECTE.

Kaaengaps Google

Kanennaps Google — 3To, mpexke Bcero, BeO-MHCTPYMEHT YIPABICHUS U
wianupoBanus. Co3naHue KaleHaaps CTYACHUECKUX WM KadeapalbHbIX
MEpONPUATHNA, KaJleHJAapHOE IUIAHUpOBaHWE pPa0OThl HAJ  JUILUIOMHBIM
IIPOEKTOM, COBMECTHOE MCIIOJIb30BAHUE KAJICHAApEN U1 CO3JaHUs U IIPOCMOTpa
pacliCaHuil 3aHATUM W KOHCYJbTAlMM — BOT HECKOJBKO NPHUMEPOB
BO3MOXKHOCTEH cepBuca Kanennaps Google.

I'pynnsl Google

I'pynner Google — WMHCTpYMEHT ympaBiieHHs W TPYIIOBOM pabOThl Ha
OCHOBE MOJIEpHPYEMBbIX (OPYMOB M CIMCKOB pacChUIOK. B coBpeMeHHOM
oOpa3oBaHMM Ha TEPBBIA IUIaH BBIXOIUT pabora ¢ VHTEepHET, coBMecTHas
NeATEeILHOCTh, YMEHUE BECTH MPOCKTHI U MCCICIOBAHMUS, UCTIONB3Ysl IHTEepHET-
cpemy st 00ydeHuUs.

JMoxymentsl Google

Hoxymentsl Google — 310 OecruiaTHbIi HaOOp BeO-CEpBUCOB B (opme
nmporpaMmHoe obOecrnieyeHue Kak yciayra (SaaS), a Takke WHTEPHET-CEPBHC
o0siayHOTO XpaHeHus GailyioB ¢ pyHKIMsIMU (aiiiooOMeHa, pazpadaThiBaeMbli
Google.

Caiitsl Google

CepBuc Caiitel Google — 3TO KOHCTPYKTOP CalTOB C BO3MOXKHOCTHIO
nyoJIMKalMM BUJIEO0, M300paxkeHuu, TOKyMeHTOB. llenb cepBuca, Mo cioBam
pa3pabOTYMKOB, — «OPTraHU30BaTh eauHOEe VHTEepHET-MPOCTPAHCTBO, TJIE
MOJIb30BaTENH OYAYT NEIUTHhCS HH(POpMALIHED.
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Google Bugeo

Google  Bugeo —  cepBUC,  COBMEHIAIONUMH  BHJAECOXOCTHUHT
M0JIb30BATEIHCKUX BUACOPOIMKOB U MOUCKOBYIO CHCTEMY O HUM. C MOMOIIBIO
ATOTO CepBHUCA BUICOPOJIMKU MOKHO O€30MacHO pa3MeniaTh U IPOCMAaTPUBATh.
Jns mpocMoTpa W 100aBlieHHST KOMMEHTapusi He TpeOyeTcsi HHKaKOro
CHEIUATBHOTO MPOTPAMMHOI0 0OecTieueHusl, KpoMe 0ObIYHOTO Opay3epa.

Google Apps mis ydeOHBIX 3aBEIEHUH — OTO TOHKO HAaCTpanBaeMbIe
NPWIOKEHUST MJi1 OOLIEHUST M COBMECTHOM paloThl, KOTOphIe Onaromaps
o0yakaM TMO3BOJSIOT M30€XaTh MHOTHUX MPOOJEM W PACXOJ0B, CBS3aHHBIX C
00CITy>KMBaHUEM MPOrPAMMHOIO U aIMapaTHOTO 00eCIeYeHUsI.

B PBY3 «KppIMCKMII HMHXEHEPHO-IIEJArOTHYECKUN  YHUBEPCUTET
oOJauHble BBIYUCICHUS B KA4eCTBE KOMMYHHKATHBHO-O00pa30BaTEIbHOM
TEeXHOJOTuU ucnoyb3ytorcs ¢ 2009 roma. B kauecTBe mocTaBIIMKa 00JIaYHBIX
yeayr Obut BeiOpan Google ¢ ero cepsucom Google Apps Education Edition —
npwioxkenuss  Google mna  oOpa3zoBarenbHbIX — yupexaeHuid. HauOonee
aKTUBHBIMU TOJB30BaTeNsIMU yciayr B oOiake oT Google Apps Education
Edition SIBJISIFOTCS CTYAEHTBI u MPETO/IaBATEIN CIEIMAIBHOCTH
«Mudpopmartukay.

OtmetuM, 4YTO YynoOCTBO U A(PQPEKTUBHOCTh HCIOJIb30BAHUS
uHcTpyMeHToB Google Apps OlleHUIM HE TOJBKO MPENoaaBaTeau Kadeapsl
HH(POPMAITMOHHO-KOMITBIOTEPHBIX TEXHOJIOTHH M CTYACHTHI JHEBHOU (OPMBI
oOydeHus, HO U Te, KTo o0y4aeTcss Ha 3a04uHoi Gopme. CTyaeHTaM 3a0UYHOU
dbopmel oOyuenuss Google Apps mnpakTUUECKH TOJHOCTHIO TMO3BOJISET
peuuTh mpobieMy B3aMMOJEUCTBHS C TMPEMOAaBaTEILCKUM COCTaBOM U CO
CTYJICHYECKON cpelod B MHTEpBaje MeXay ceccusiMu. J[oO0aBum, 4To mpu
n3ydyeHun guciuminabel «O0maunbie TexHosioruu (Cloud Computing)»
CTyJE€HTaMu CIEUAJTbHOCTH 718.04030201 — Nudopmaruka
paccMaTpUBaeTCs PsiA COBPEMEHHBIX OOJaYHBIX TPOAYKTOB M CEPBUCOB
(ITpunoxenwue 1):

e oOmaunble SaaS-cepBuchl Google;

e OCHOBHbIe BO3MOXHOCTH Tuathopmbl  Google Apps (Education

Edition);

e oOmaunbple SaaS-cepBucel Microsoft;

e uWHCTpyMeHTapuit obnaunoi miatdopmbl Windows Azure.

CoBpeMeHHBIH TTpUMeEp BHEAPECHUS 00JAYHON TEXHOJIOTHH B 00pa3oBaHUe
npeacraBieH Kopropauuei Microsoft B Bune Microsoft Virtual Academy. Ilo
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cinoBam wuznateneit, «MVA (Microsoft Virtual Academy) — 3TO mOJHOCTBHIO
oOnaunHast ciuyx0a, mpemnaraiomas oOydeHHe OOJauyHbIM TEXHOJOTHSIM
Maiikpocodht» . DTOT OHIAHHOBBI pecypc 3apaboran B YKpauHe
CPaBHUTEJIBHO HEJABHO.

BupryanbHas axagemus MVA™ MpenCTaBsieT co00l MHTEPaKTUBHBIN
mopTay, pa3BepHYThIH Ha oOnayHoil miargopme Windows Azure. Ilpormecc
oOyueHusi peann3oBaH B (popmare BUPTYyaJbHOTO YHMBEPCHUTETA — YUalHICs
MOKET BbIOpaTh KypcC, OpraHM30BaHHBIA B BHJIE MPE3CHTAMN M 00ydarouumx
BeO-kacToB. [ modydeHus: JocTyma K 00pa3oBaTeNbHBIM pecypcaM Imopraja
HeoOxouMa ydyeTHas 3anuch Windows Live D%

Windows Live ID — 3t0 cepBHC WACHTUDUKAIMK U ayTeHTU(DUKANUN
npenocrasisieMblil cuctemoit Windows Live, 3apeructpupoBarh B HEM YUETHYIO
3anmuch MOXHO 1o aznpecy http://login.live.com. Boiitu B cucremy Microsoft
Virtual Academy moxxHO 110 azapecy https://www.microsoftvirtualacademy.com.

[Tocne peructpanuu 00yyaeMblil MOKET BbIOpAaTh HYKHBIA €My KypcC, KaK
MPaBUJIO, COCTOSIIUN U3 HECKOIBKUX TEeMATUUECKUX MOJIYJEH, U MPUCTYIUTDh K
M3YYCHHUIO YIEOHBIX MaTEpUAJIOB. Y YaIUIICs HMEET MPaBO PETUCTPUPOBATHCS B
HECKOJIbKMX Kypcax OJHOBPEMEHHO B 3aBHCHUMOCTH OT JOCTYIHOCTH CaMOro
kypca'®,

[Tanens monutopurra B MVA — 310 BeO-cTpaHuiia o0ydaemMoro, Kotopas
CTAaHOBUTCSl JIMYHOW MO YMOJYAHHWIO TOCJIE BXojaa B cuctemy. Ha manenu
IoCTymHa Bcsa mHpopMamusa o xonae odydenus B MVA: noiydeHHbIe Oallibl B
YJICHCTBE B CIEAYIOLIEM HEPapXUUYECKOM MOpsaKe: OpoH3a, cepedpo, 30J10TO U
mwiatuHa. Kpome Toro, B MaHeNW MOHUTOPUHTA JOCTYIHAa HH(pOpPMALUS O
TEKyIIed M3ydyaeMOoil TeMe M yXKe 3aBEpIICHHBIX KypcaX, a TakXKe CBEICHHS O
HEBBITIOJITHCHHBIX U MPOWICHHBIX K3aMEHAX.

UneHcTBO, 10 ciioBaM co3nareneit MV A, nipeacTasisieT co0oit pe3yabTar
CYMMBI 0aiioB, OJYyYEHHBIX YYaIIUMCS 3a 3arpy3Ky MaTepuaia, IpUHATHE H
BBHITIOJIHEHUE CaMOOIICHOK M TPOXOXKACHHE MPOTpaMM JUIsl Kapbepbl, Kypca
W/WIN CIIEUAJIN3aI1H.

% Microsoft Virtual Academy — Yacto 3agaBaeMbie BOMPOCHI [DNEKTPOHHBIA pecypc]. — Pesxum
nocryma: https://www.microsoftvirtualacademy.com/FAQs.aspx

1 Microsoft Virtual Academy [DnexTpoHHbIH pecypc]. —  Pexum JIOCTYTIA:
http://www.microsoftvirtualacademy.com

92 Windows Live Perucrparms [DekTpoHHsIii pecypc]. — Pexum gocryma: http://login.live.com

1 Ceiirpenmera  C.H. BupryanpHas akagemus Kak dYacTh caMo0o0pa3oBaHHMS  CTyZACHTa
/C.H. Ceiitenuena, ®azpuioBa P.T. // NHpopMalMOHHO-KOMIBIOTEPHBIE TEXHOJIOIH B 3KOHOMHMKE,
oOpa3oBannu U coruanbHoi chepe. Bemyck 78. — Cumdeponons: HULL KUITY, 2012. — C.61-68.
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B Hacrosmiee BpeMs Ha cailTe BUPTYyalbHOM aKaJAeMUU OTKpPHITO 19
KypcoB (MX uucio mensetcs). Kaxnplili Kypc pa30UT Ha HECKOJIBKO MOJIYJEH,
KKl MOZYJIb COJEPKUT CCHUIKM HA CTAaThU M BHJIEO-MaTEpHabl, B KOTOPBIX
paccMaTpuBalOTCS M3ydaeMble TEXHOJOTMd. B akagemun neilcTByeT cucrema
OamoB M cTatycoB (OpPOH30BBIA, CEpEeOPSHBIA, 30JI0TOM, IIATHHOBBINA), YTO
NO3BOJIAET HE TOJBKO IIOJIy4aTh HOBBIE 3HAaHUSA, HO U CaMOCTOSTEIbHO
ONpENeNsiTh, HACKONBKO YycBoeHa uHopMalus. bamibl HakarMBaroTCs
IOCTENIEHHO IPU NPOXOXKAECHUU MOAyJeill u TectoB. [Ipu mpoxoxxneHuun Tecta
BO3MOYHBI CJIEIYIOLIIME BAPUAHTHI OTBETOB: OJHUM OTBETOM, BBIOOpOM U3
HECKOJIbKMX BAPUAHTOB WJIM MOJAIBHOCTSMHU «HUCTUHA» U «IOXKbY. [IpoxonuTs
TECT MOXHO HEOIPAaHWYEHHOE YHCIIO pa3, MOKa 00y4yaeMbld HE JOCTUTHET
KEJIAeMOT0 pe3ynbTara (OLEHKH).

OOydeHne B  BUPTyaJIbHOM  akajJeMuUM  IMO3BOJSIET  ydalleMycs
CaMOCTOATEIIBHO:

e BBIOPATh KypC U3YUYEHMSI U BpeMs OOyUEHUS;

® pacnpenensaTh yueOHOE BpEeMsi, YUUThIBaTh OCOOCHHOCTH M3Y4aeMoOro

MaTepHuaa — €ro CI0XKHOCTb, 00bEM;

® ONpeAeNsaTh YCHEUIHOCTh OOYy4YEeHHUs, OTCJIEKHBATh PpPE3YJIbTaThl

oOyueHus;

® [POBOJUTHP MOHHUTOPHMHI YPOBHS YCBOEHHsS HOBOIO Marepuasna

IIOCPEJCTBOM IIPOXOKIEHUS TECTOB.

CrpeMuTenbHOE pacnpoCcTpaHEeHUE 00JIaYHbIX BBIYUCICHUNA CTaBUT Mepes
o0Opa3oBaTeNbHON Cpefod 3aJayd MHTETrpaly O0JauyHBbIX CEPBUCOB B CHUCTEMY
00pa30BaTENbHOTO YUpPEXKIEHUs, nepecMoTpa cBoeil |T-uHppacTpykTypsl H

BHCAPCHUSA HHHOBAIIMOHHBIX TEXHOJIOTUH B OGp&BOB&TGHBHBIﬁ Imponecc.

3.2 HHOPACTPYKTYPA HOJAEPKKHN OBPA30OBATEJIBHOI'O
MMPOIIECCA HA BA3E UHTETPUPOBAHHBIX BEB-CEPBUCOB'

Kak yxe oTMeuanmoch BbIIE, COBpEMEHHbIE peanun HHTepHeET-
TEXHOJIOTUHA MEHSIOT HE TOJBKO OKPYXKAIOIIYK) HAC XW3Hb, HO U AKTUBHO
MO3BOJIAIOT BHEIPATH HOBIIEBCTBA B 00Opa3oBaHue, U3MEHsS (OPMbI, METOJIbI U
comepxkanre oOpazoBaHusi. B pesynpraTte VHTEpHET-WHHOBAIUKA BO3MOXKHO
YCUJIMBATh MOTHBAILIMIO CTYJACHTOB K MMO3HAHWIO HOBOTO, MHTCHCU(UIIMPOBATH

104 Ceitnamerosa 3.C. ITudpacTpyKTypa MiATPHUMKH OCBITHBOrO MPOLECY Ha 0a3i iHTErpOBaHHX BeO-
cepsiciB / 3.C. CeiinameroBa, JI.M. MemxutoBa, C.H. CeiirBenieBa // Buma mkoma, Ne8, 2012, —
C. 60-71.
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mporecc M3y4eHWs W OOYyYeHHs, a TAaKKe BIUATh HAa YIy4IICHHE KadecTBa
o0yueHust U u3ydeHus. OQHAKO YCIICIIHOE HMCIOJIB30BAHUS ATHUX TEXHOJOTHUM
HEBO3MOKHO 0e3 cooTBeTcTBYIOMIeH | T-uH(pacTpykTyphI.

Ha puc.31 mnpeacraBieHa cxeMa BHPTYyaJIbHOTO 00pa30BaTEIBLHOIO
MIPOCTPAHCTBA. Bce KOMMOHEHTHI 3TOTO MPOCTPAHCTBA YCIOBHO pa3/elieHbl Ha
JIBE TPYIIBL: crenuaiu3upoBanHbeie pemeHus (SIS u LMS) u oTaenbHbIC
CEPBHUCHI, HCIIOIB30BAHNE KOTOPHIX B KOMIUIEKCE YAaCTUYHO COCTABIISCT
GbyHKITHOHAT CHEIUAIN3UPOBAHHBIX pelIeHUH. Jnst yAQJICHHOTO
B3aMMOJICUCTBHUS  TIpemojaBareiicli, aJIMHHUCTPAlUd  YHUBEPCUTETA  CO
CTyJICHTAaMHU HCIOJIb3YIOTCSI TaKhe pEHIeHUsS KakK TPYIINbl, PacChUIKH,
coBMecTHass paboTa C JOKYMEHTaMH, co3laHue (GopMm i aHKETHPOBAHWS,
MIPOBEJICHHE OITPOCOB M 00PabOTKA PE3yIbTATOB.

e-learning

MPENOAABATENN

b

cosmecmuus paboma
¢ OOKYyMeHmamu

epynnwvl paccoiiky OMPOCHUKU

CTYAEHTHI

Puc. 31. Cxema BHpPTyaTbHOTO 00pa30BATEIHHOTO MMPOCTPAHCTBA

89



CepBuchl 1JI1 COBMECTHOI padoThI

B pa6ote'®, mocesimennoii o6naunbIM cepBrcaM B oOpasoBanuu, Google
Docs ([Joxymentsl Google) mpeacTaBieH Kak OecruiaTHbI Habop BEO-CEPBUCOB
B popme «IIporpammuoe obecnieuenne kak yciayra» (SaaS), a Takke WHTEPHET-
cepBuc oOnayHoro XxpaHeHus ¢ainoB ¢ QyHkumsmu  (aitmooOMeHa,
pa3pabotannbiii komnanueit Google. Co3naTenu mpoayKTa MPE3EHTYIOT €ro
cienyrouuM  obpazom: «Jlokymentel (Google — 3T0 maker NPOAYKTOB,
npeIHa3HAaYCHHBINA IS CO3JIaHUSl PA3IUYHbIX JOKYMEHTOB, paOOThl HaJl HUMH
BMECTE C APYTMMHU TOJIb30BATEISIMU B PEKMME PeabHOTO BPEMEHU U XPaHECHUS
JIOKYMEHTOB | IpyTHux (hailioB B I/IHTepHeTe>>1O6.

@aiinbl, co3/aBaeMble IOJIB30BATEIEM C MOMOIIBIO CIYKO JOKyMEHTHI
Google, xpansaTcs Ha cnenuaidbHOM cepBepe — B obsake Google, a npu
HEOO0XOJMMOCTU MOTYT OBITh SKCIIOPTUPOBAHBI B (Pailll Ha )KECTKUN AUCK.

Oo6maunbiii cepuc Google Docs mo3BONSIET CTyAE€HTaM yIaJE€HHO
paboTaTh HajJ OOIMMHU JOKYMEHTaMM U TMPOEKTaMHU, a MpernojaBaTesiM
KOHTPOJIMPOBaTh MU YMNpPaBIATH 3ToM padoroil. Otmerum, uro Google Docs
NpEeJCTaBIsCT COOOW TOJHOICHHBIM OHJIAWHOBBIA o¢uc (puc. 32), KOTOPHIHA
BKJIIOYAeT B CeO0sl TMPOIYKTHI, IMO3BOJISIIOIIME CO3/1aBaTh, PEJAaKTUPOBATH H
XpaHUTh TEKCTOBbIE JOKYMEHTBI, INPE3CHTAllUU, »JJIEKTPOHHBIE TaOJIMIIbI,
PUCYHKH (CX€MbI), KOJUIEKIIMM TaOJMYHBIX JaHHBIX B oOOJake C UX

nocienyromieit Buzyanuzanueii (Fusion Table), hopmsr.

CO30ATh

8 OokymeHT
a [NpesenTayun
in Tabnuua
:=] dopma
PucyHok
B4 Fusion Table (GeTa)

Konnekuwa

Mo wabnony.

Puc. 32. loxyments! Google

1% Ceiiamerosa 3.C. O6naunsie cepsucsl B obpasopanun / 3.C. Ceiinamerosa, C.H. Ceiitsennesa //
HNudopmaiimoHHbie TeXHOJIOTHH B 00pazoBanuu. — Ne 9, 2011. — Xepcon: XHY, 2011.— C. 105-111.

% O6mme cpemenms o Jokymentax Google — Cnpaska — Jokyments Google [DeKTpOHHBIH
pecypc]. — Pexxum moctyma: https://support.google.com/docs/bin/answer.py?hl=ru&answer=49008
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Hamuune akkaynta (Google mo3BoiiIeT KaXIOMy CTYIEHTY U
NPENoAaBaTeNIi0  BOCIIOJIB30BATbCI ~ HEOOXOAMMBIMH  JUIi  pabOThl U
B3aMMOJICUCTBUS BeO-CepBUCaMU.

AxkayHt Google — 3TO eamMHas cucTeMa BXOJAa, KOTOpas MO3BOJISET
MOJIYYUTh JAOCTYN W paborarh co cieayromuMmu npoaykramu Google: Gmail,
rpynnsl Google, Talk, Jlokymentsl Google, YouTube, Google IlepeBomuuk,
Caiiter Google u np.

3ametum, yto HauyuHasg ¢ 2009 ropa, MpakTUYECKH BCE CTYAECHTHl U
npenojasarenu  (dakynpreta  uHopmaTuku — KpbIMCKOro  MH)KEHEpPHO-
nenarorndeckoro yuuepcutera (KUITY) ucnonb3yroT OHIIAMHOBBIE CEPBUCHI
Gmail u Google Groups, npenocrasisiemble Google st yueOHBIX 3aBeICHUI.
[TosTomMy miiss BxoJa B akkayHT 1jsi paboTel ¢ (Google Docs moctaTodHO
HCITIOJI30BATh MMS MOJIb30BaTENs (YACTh DJIEKTPOHHOTO ajpeca 0 CUMBOJIA (@)
¥ CBOII ITAOJIb IS [OYTHL .

Ananornynoe Google Docs pemieHue ajii COBMECTHOW pabOTHI €
JTOKyMeHTaMu npeanaraet Microsoft.

Cgoit ob6maunbii oduc Microsoft mocTaBiseT OHJAWH TOJ Ha3BaHUEM
Office Web Apps. IlpaBna, camu co3jmareny OHJIAMHOBOTO MakeTa O(UCHBIX
MPWIOKEHUN TOBOPAT 0 HeM ckpoMmHee: «Microsoft Office Web Apps — aT0
MHTEpHET-onojiHeHne K npuioxenusm Word, Excel, PowerPoint u OneNote,
MO3BOJISIONIEE TMOIH30BATESAM TMOIy4YaTh JOCTYN K JOKYMEHTaM U3 JIF0O0ro
mecta» %,

OtmerumM, uto goctyn k npoxykram Office Web Apps ocymiecTisiercs
nojib3oBatessiMu uepe3 ciyx0y Windows Live. becrunatusiii Office Web Apps
MI03BOJISAICT TOJIH30BATEIIO 3arpy’KaTh, PEIAKTHPOBATH HEMTOCPEACTBEHHO B OKHE
Opay3epa U coxpaHATh B obOyiake JTOKyMeHTHI B dopmartax: Word, PowerPoint,
Excel, OneNote (3anmcHas kamxkka) (puc. 33). Kpome Toro, ectb BO3MOXHOCTH
COBMECTHOW paboThl HaJ co3JaBaeMbIMU (aillaMu cpa3y HECKOJIbKHX
II0JIb30BATEIIEH.

7 Ceiiteenmera  C.H.  MHHOBaIMOHHBIE  HH(OPMALMOHHO-KOMITGIOTEPHBIC ~ TEXHONOTHH B
obpazoBanuu / C.H. CelitBenneBa // IlepcrieKTHBBI: COOPHHK Hay4YHBIX TPYAOB MOJIOJABIX YYCHBIX.
Beimyck 2. — Cumdeponons: HULL KUITY, 2011. —304 c. — C. 115-119

%8 punoxennss  Office  Web  Apps  (ycramaBimBaeMble ¢ mpomgykramu SharePoint  2010)
[DnexTponnsrii pecypce]. — Peskum mocrtyma: http://technet.microsoft.com/ru-ru/library/ee855124.aspx
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Mewr Add files
] word document
EH Excel workbook
®H powerPoint presentation
W oneMote notebook

Folder

Puc. 33. Bosmoxxnoctu Office Web Apps

B Hacrosmee BpeMs CyLIECTBYET AJIbTEPHATUBBI ONMCAHHBIM BBIIIE
WHCTPYMEHTAM [UJIi COBMECTHOM paboThl HajJ JOKyMeHTaMu. B Tabmuue 4
IPUBOJUTCS. CpaBHUTEJIbHAS XapaKTEPUCTHKA OOJAYHBIX O(PHCOB PANUYHBIX
BEHJIOPOB JUIsl COBMECTHOT'O CO3AaHUS U PEAAKTUPOBAHUS JOKYMEHTOB.

Tabmma 4
CpaBHUTENbHAS XapaKTEPUCTUKA OOJAYHBIX O(PHCOB
IBM Docs | Google Docs Office Zoho Docs
WebApps
Penakrop + + + +
TEKCTa
DNeKTpOHHAs + + + +
Tabnuia
[Ipe3enTanus + + + +
Pucynkn - + - -
dopmbl - + - -
ABTOpH3aI¥S B Lotus Google ID Windows Google ID,
ciryx0e Greenhouse Live ID, Facebook ID,
ID Facebook ID Yahoo ID,
perucrpanus

ComnoctaBnenne docs-cepsucoB IBM, Google, Microsoft, Zoho,
MIPE/ICTaBIICHHOE B TaOnwHIle 4, TOKa3bIBACT OTCYTCTBHE BO3MOKHOCTH CO3/IaHHMSI
pucynkoB u ¢opm B docs-cepsuce IBM, Microsoft, Zoho. ABTopuzarusi B 3Tux
cepBucax s npoayktoB IBM, Google ocymiectBisieTrcss ¢ momoiisio IBM
Lotus Greenhouse ID u Google ID coorBerctBenno, mns Office WebApps
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komnanuu Microsoft u Zoho Bo3MokHBI anbTepHaTuBHbIe ID — Windows Live,
Facebook, Google, Yahoo, Zoho-perucrparusi.

CepBucol HHPOPMHUPOBAHUS

I'pynner (Google, B Kontakte u Ap.) — 3TO OHJAWHOBBIM cepBUC IS
yIpaBiICHUS M TPYNIOBOM pabOTHI Ha OCHOBE MOJIEPUPYEMBIX (POPYMOB H
CIIMCKOB PACCBUIOK.

[IpenomaBaTenn UCIOAB3YIOT TPYIITBI KAK HHCTPYMEHT WH(GOPMHUPOBAHUS
BCEX YUYaCTHHUKOB 00Opa30oBaTEIbHOTO Mpoliecca, sl COBMECTHOW pabOThI Haj
MpPOEKTaMH, JJIsi OOIIEHHWs] U KOHCYJIbTUpPOBaHMS. Peructpaiuss u ydacTtue
CTyJIEHTa B TOJOOHOMW Tpymme IMO3BOJSET €My OpPraHu30BaTh COBMECTHYIO
NEeATEIbHOCTh C OJHOKYPCHHUKaMH M TMpenojaBaTesiMu. BizaumopeiicTBue
YYaCTHUKOB 00pa30BaTENbHOrO IMpoliecca MOCPEACTBOM TIPYMNI — 3TO €IIe U
BO3MOXHOCTh C(POPMHUPOBATH y CTYJACHTOB COOTBETCTBYIOUIUE 3JIEMEHTHI BEO-
KyJbTYPBI MOJa4¥ UHPOPMALIUU U OOIIIECHUS.

B KUIIY na ¢akynpTeTe HHQOPMATUKH TMOJB30BaHUE TpyHIaMu
ocHOoBaHO Ha ciyx0e Google-rpynma (Google Groups). M3nauanpHO ObLIa
co3nana obmas Google rpynmna, B KOTOPYIO BBIKJIAbIBAIUCH (hailyibl, yueOHas
uHdopmarusi, oObABICHUS TpenojaBaTeieii U aIMUHUCTPAINH, TPOBOIAMINCH
0OCYXJIeHHUs MO0 TEKYIIUM BOMpOcaM. 3aTeM, BBUIY YBEJIMUYCHHUS yUYaCTHUKOB,
OBLITM CO37aHbl TOTOJMHUTENbHBIE (Google-Tpynmbl: AJisi CTYACHTOB 3a04YHOW U
O4HON (GopMbl 00yUeHMs, AJI MpenoaaBaTesield, JUisl aCHUPAHTOB U MOJOJBIX
yaenblix (B 2011-2012 ygyebnom romy Ha dakynbrete umHbopmaruku KUITY
oonee neaanaru Google-rpymm) (puc. 34).

I'pynmer Google npeacTaBiasoT co00M IUIOMIAAKY I B3aMMOACHCTBHUS
CTYJIEHYECTBA, TIPEK/IE BCETO C MPENOoIaBaTeNIIMH U aIMUHUCTpaIuel Kadeapsl,
MOATOMY B HEM MOAJNEPKUBAETCS HEKOTOPHIA CETEBOM HSTHUKET OOIICHUS U
nepenuckd. B pesynbTaTe, MOMHUMO OTOW TPYIIBI, CTYJIEHTaM YyJI0OHO
MOJI30BAaThCS JOMOJIHUTENbHOM, Hanpumep rpynnoii BKonTakre, kotopas nm
MO3BOJISIET KOM(POPTHO OOIIATHCS C OJTHOKYPCHUKAMHU, TaK KaK 37€Ch BO3MOKHA
oosee cBoOoaHass ¢dopma  oOmenus. Takum  00pa3oM, BO3HHMKAET
HEO0OXOMMMOCTh OOBEUHEHHUSI B OJTHOM COIMATIBLHOM CETH W TPYyMIEe, KOTOPhIC
UCIIOJB3YIOTCS KaK HWHCTPYMEHT HWH(POPMHUpPOBAHUS BCEX YYaCTHUKOB

06pa30BaTem>H0r0 Imponecca, v rpyIi JJis JUNIHOT O O6HIGHI/I$I CTYACHTA.
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Puc. 34. Google Groups kadeapst UKT PBY3 «KUITY »

BoinonHuTh no00HOE 00beMHEHNE TPYIII MO3BOJIET COLMATIbHAS CETh
ot koprnoparuun Google — Google + (I'yrn ITnroc). B 0030pe pa3paboTUHKOB
Google + 109 YKa3bIBa€TCS, YTO «IJIABHOM OCOOEHHOCTHIO HOBOW CETH
BBICTYMAIOT KpyTH KOHTAKTOB (circles). C moMoIIbio 3TUX KPYrOB MOYXKHO OYEHb

110
yI0OHO OTCOPTUPOBATH BCE KOHTAKTHI IO Pa3HBIM chepaM AesTeTHHOCTI

'“Google Plus - O6sop TIyrn IImoc [Dnexrpommbiii pecypc] — Pexum —gocryma:
http://www.googleplusinfo.ru/obzor-google-plus.html

"0'Mamxoc JILA. BupTyansHas akajemmsi KaK 9acTh camooOpasoBammsi crygenta / JI.A.Mamxkoc,
C.H. CeiitBenueBa // MH)pOpMaOHHO-KOMIBIOTEPHBIE TEXHOJOI'M B 3KOHOMHUKE, OOpa3oBaHUM W
coumnansHOl cepe. Brimyck 78. — Cumdeponons: HUL KUITY, 2012. — C.48-50
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Emeé oaun cepBuc B NONOJHEHUE K BhIIEyKa3aHHbIM — KanmeHmapp —
MPUIOKEHUE, TTO3BOJIIONIEE OTMEUATh JaTy U BpeMsl ONPEACIICHHBIX COOBITUI U
NpEeAoCTaBIsIoNIee OOUMIA JOCTYN WM JOCTYH IS OTAEIBHBIX JIMIl K HX
npocmoTpy. Hanmpumep, nocne coznanus rpymmsl B Windows Live Takoii cepBuc
CTAHOBUTCSI JIOCTYHHBIM. 37€Ch, KaK W B JPYTrUX MNOJOOHBIX NPUIOKECHUSIX,
CYIIECTBYET BO3MOKHOCTh HE TOJIbKO OTMEUYaTh BaXKHbIE COOBITHS B KalleHIape,
HO W ONpEAeisaTh MOBECTKY JHA, TJIe MOXKHO 3a/laTh, K MPUMEPY, pacHUCaAHUE
yueOHOro Kypca. Kpome Toro, omHuM u3 KoMIoHeHTOB KaieHmaps Windows
Live sBrisercs «Crucok 3amgaw», TAe ONPEICSIOTCS MPEACTOSAIINE U TEKYIINUe
3aJlayu, JJI KOTOPBIX MOJb30BATENh MOXKET 33/1aTh MPUOPUTET. ITO OCOOECHHO
yAOOHO JUIsl 3ajaHusi Tpaduka pazMYHbIX aTTECTAlMOHHBIX PabOT W 3alluT
poekToB. C MOMOIIBI0 HACTPOEK COOBITHI B CITUCKE 33J1a4 MOXKHO OTPEEIHUTh
psJl HAMOMUHAHUNA HE TOJIKO HA JJICKTPOHHYIO MOYTY, HO U HAa MOOWJIHHBIM
TenedoH.

CepBuchbl pa3padoTKu caliTOB

Google Sites — 3T0 OHIAWHOBBIA CEpPBUC, MNPEIAHA3HAYCHHBIA IS
co3maHusa IaOJOHHBIX caWToB Ha 0Oase texuonornu wiki. Cos3parenun u
MOCETUTEININ CaiiTa MOTYT paboTaTh BMECTE, J0OABISATh UHPOPMAIIUIO U3 IPYTUX
npuioxenut Google, nanpumep Google Docs, Google Calendar, YouTube,
Picasa u 1.11.

CryneHThl B TIONIHOM Mepe MOTYT U3YYUTh MOJENIb OOJIAYHbBIX
BbIunciieHuit SaaS (Software as a service) — mporpammHoe oOecriedeHue Kak
ycinyra Onaromaps cepsucy Google Sites (http://sites.google.com), moctynm k
KOTOPOMY OcylIlecTBisieTcs uepe3 HTepHerT.

Google Sites A0CTaTOYHO YAOOHBIM HMHCTPYMEHT JMJIA TPOJBHKCHHS
y49eOHBIX OHJIAWHOBBIX TPOIYKTOB, TakK KaKk T[03BOJISIET CO3/aThb U
OIMyOJIMKOBaTh CalT 0€3 €ro MpeaBapUTEIbHONW TIOJATOTOBKH: HE HYKHO
3a00TUTBCS O XOCTUHIE, JOMEHe — 3To mpenoctamiseT (Google, mpaBaa c
HEOOJIBIITUM OTPAHMYCHHUEM — pa3Mep caiiTa He JomkeH ObiTh Oosee 100 MO.
HeT HEOOXOAMMOCTH B U3YUYCHUN CAMUX HMHCTPYMEHTOB, ITO3BOJISIONINX CO3/aTh
caliT — BeCh KOHTEHT Jla U caM CalT co3/laeTcss B OKHE Opay3epa ¢ MOMOIIBIO
VHTYUTUBHO TOHATHBIX CpeAcTB. [Ipu 3TOM calT MOXKET conepk arb BCE
HEOO0XO0MMOE I MOJTyYEHHUsI KaYeCTBEHHOI'O yUeOHOro MPOAYKTa:

¢ CTpaHUIBI-CIIMCKH, C (I)YHKL[I/IHMI/I COPTHUPOBKH U ITIOMCKA JAHHBIX,
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e crpanury ¢ (Qopmoii  ompoca, TO3BOJSIONIYID  MPOBECTU
AaHKETUPOBAaHUE, TECTUPOBaHWE W  JaJbHEHUIIyI0  0OpabOTKY
MOJTyYEHHBIX Pe3yJIbTaTOB;

e crpanully (aimoBbIi MeHemKep — (PaillloOOMEHHHUK, TIPU STOM, BCS
uHpOpMaIlus, 3arpy’kaeMas Ha CaiiT, XpaHUTCS B TyriI-00Jake;

e lHdopmarmoHHass CTpaHUIA, COCTOSIIAsi W3 TaK Ha3bIBAEMBIX
«Taj[KETOB», TO €CTh BCTABKaMU U3 APYrux ciyx6 Google u 1.1.

B mHacrosimee BpeMsl  CYIIECTBYIOT ~ WeEb-TIPHIIOKEHHS, KOTOpbIE
UHTETPUPYIOT B ce0e BCEe BBINICTICPEUHNCICHHBIE KOMIIOHEHTHI. Hampumep,
HabOp O0JauHBIX CEPBUCOB OT KommaHuu Microsoft mox HazBanuem Windows
Live BximtoyaeT B ceOs: moutoBbiii cepBuc Hotmail, oOnaunoe xpaHumuiie
Windows Live SkyDrive, yvar Windows Live Web Messenger, oHllaliH-TakeT
oducHbix npuinoxeHuit Office Web Apps.

Hpyroit npumep — mnatdopma Google Apps mis yausepcuretoB (Google
Apps Education Edition), kotopast mpemocTaBisieT: nmo4ToBbid cepuc Gmail,
Kanenmapr Google, onmaiiHOBBIMI 0¢GUC W HWHTEPHET-CEPBUC OOJIAYHOTO
xpaHeHus (QaitnoB — JlokymeHntsl Google, MHCTPYMEHT I'pynmnoBoil paboThl Ha
OCHOBE MOJIEpUPYEMBIX (HOPYMOB U CIUCKOB pacchuliok — ['pymmer Google u ap.
CEpPBHUCHI.

Takum  00pa3oM, OOJBIIMHCTBO MNPUIOKEHUH, OO0ECNEeYMBAIOIINX
ylaJe€HHOE B3aUMOJEHCTBHE CO CTYy/I€HTaMU, COAEpPXKAT:

® [I0YTOBBIN CEPBHUC;

e OHJANHOBBIN 0duc;

CEpBHUC 00JIaYHOTO XpaHEeHUs (PaiiiioB;

®  UHCTPYMEHTHI IPYNIOBON PabOTHI.

Cucremsl ynpasjeHusi 00y4eHHeM

Bce aTu cepBUCHI B KOMIUIEKCE MOKHO HalTH U B CHEIIMATIM3UPOBAHHBIX
CUCTEMax, Cpeaud MHOrooOpas3usi KOTOPBIX CErOJHS MOXHO BCTPETHUTH
MOJIHOCTHIO WEb-OPUEHTUPOBAHHBIE U JOCTYIHbIE OecruiaTHO. Takue CUCTEMBI
Ha3bIBAIOT CHCTEMaMK yrpaBjieHus oOpasoanuem (Learning Management
System — LMS), nonoIHUTEIbHBIM KOMIIOHEHTOM K KOTOPBIM SIBJISIETCS CUCTEMA
yIIpaBIICHHUS JaHHBIMHE O cTyAeHTax (SIS).

Student Information System (SIS) mpexacraBnser coboil mporpamMmHBII

MOJYJib YHIPABJICHUA PA3JIMYHBIMHU JJAHHBIMH O CTYJICHTAX. Takon MOJYJIb, KaK
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MpaBUJIO, TIO3BOJIAET BECTH OKYPHAJI OICHOK CTYJIEHTOB, IPOU3BOIAUTH
IUTAaHUPOBAHKUE Y4YeOHOro Tpoliecca MOCPEACTBOM IMOCTPOEHUSI PpaCIMCaHUsA,
OCYIIECTBIATh YUET MOCEIaeMOCTH, T€HEPUPOBATh PA3IMUYHOTO POJia OTYETHI U
OCYUIECTBJISTH B3AMMOCBSI3b C POJIUTEIISIMU.

CeromHsi MOXKHO HaWTH MHOYKECTBO CITCIIMATM3UPOBAHHBIX PEIICHUN €-
learning, OgHM M3 KOTOPBIX MPEACTaBISAOT coOoit web-pemenus (Google
OpenClass, Piazza u np.), a apyrue TpeOyIOT YCTaHOBKH OIpEIEICHHbBIX
Moayieil Ha JokainbHOM kKommbiotepe (eFront, ILIAS, Claroline), omnu
SBJITFOTCS. KOMMEPYECKHMH, a JpYrue JOCTYNMHBI O€CIUIaTHO, NpUYeM
HEKOTOpbIE U3 HUX C OTKPBITbIMU KojaMu (OpenSIS). Cpean HUX MOKHO HaWTH
pEIIeHMs, KOTOPBIC SIBJISIOTCS TOJBKO JIMIIb CHCTEMOW  yIPaBIICHUS
unpopmarmeit o cryaenrax (OpenSIS), apyrue cucteMoil ympaBieHUS
yueOHbIM TipoueccoMm (Piazza), a TpeTbu HHTErpUPYIOT B ceO€ KOMIIOHEHTHI
ob6enx cuctem (OpenClass).

B cootBerctBUM ¢ mnpuHiunamu KoHuenmuu Web 2.0 oaHOi U3
COCTAaBJISIFOIIMX COBPEMEHHBIX CHUCTEM e-learning, Ha KOTOPYIO CTOUT OOpaTUTH
BHUMaHue, — conuanpHasg cocrapmsaomas. Conmanmsanuio  Cetn
NOMYJISIPHOCTh, ~ KOTOPYIO ~ 3aBOCBAIM  COIMAIBHBIE  CEPBUCHI  CPEIH
MOJIb30BaTENe, B YACTHOCTH CpPEId CTYIEHTOB, OE€3yCIOBHO, CIEAyeT
YYUTHIBATh MPU TOCTPOCHUU BUPTYAJHLHOTO 00pa30BaTEIHLHOTO MPOCTPAHCTBA.
[TpuBbIHAsT cpena, YIYUTHIBAIOIIAs UHTEPECH CTYICHTOB, CO3aCT YCIOBUS IJIS
HanOosiee A (HEKTUBHOTO HMCIOJIB30BAHUSA BHUPTYAIbHBIX KJIACCOB. B CBs3U C
OTHUM, HOBBIE CHCTEMBI e-learning XapakTEpH3yIOTCS HAIWYUEM TaKOW
COIIMAJIbHON KOMIIOHEHTHI. 3/1eCh B TEPBYIO OuUepeib CIEAyeT OTMETUTh web-
npuwioxenue Piazza. Kak otrmeuaercs B pabote /. KapTepa111 CalT, KOTOPBIN
BIIEPBBIC CTaj MCMOJB30BAThCS HA HEKOTOPBIX Kypcax CraHbopackoro
yauBepcutera (Stanford University), MaccauyceTckoro TEXHOJOTHYECKOTO
uacturyra (MIT) B Oomnblieir Mepe, YeM HEKOTOpPbIE KOMMEPYECKHE
MIPEIOKEHHSI, CTIOCOOCTBYET OOIICHUIO U B3aUMOJCHCTBUIO CTYACHTOB JPYT C
IpyroM W ¢ TpenoaaBaTensiMu. Bce copepxumoe yueOHOro kypca B Piazza
MIPEICTABIISIETCSI MHOKECTBOM BETOK JMCKYCCHI, TJIe MOKHO 3a/1aBaTh BOIIPOCHI,
npeaiaraTh CBOM ueu u perieHus. Kaxmas nuckyccusi cHaOkaeTcss BpeMEHHOM

IIKAJ0M, TaK YTO MOXKHO OTCJICIUTH €€ XO/I.

" Carter D. Free online class discussions spread by popular demand [Electronic resource] / D. Carter
— URL: http://www.ecampusnews.com/uncategorized/free-online-class-discussions-spread-by-popular-
demand/
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3nmech ke ciaeayeT OTMETHUTh emié OAHY XapakTtepHyro uepty Web 2.0 —
Teru. JTta yepra peanuszoBaHa B Piazza. Bcem cooOleHUsM B Kjlacce MOXKHO
HA3HAYUTH TETH I Oosiee ymoOHOUW Hapuranuu. [1o KWKy Ha OJTHOM U3 TETOB
U3 BCEr0 MHOKECTBO BOIPOCOB M 3aMETOK B OKHE OTOOPa)KalOTCs TOJBKO T€,
KOTOpBIE TIOMEYEHBI COOTBETCTBYIOIUM 00pa3oMm. Kpome TOro, MOXKHO
0oTOOpaTh COOOIIEHHMST 1O TaKMM T[pU3HAKaM Kak  HENpOYUTaHHBIE,
OOHOBJICHHBIC, 3aapXUBUPOBAHHBIC U T.].

CoumanpHasi coctapisitomas npucytctsyeT U B cucreMe OpenClass, rie
€CTh «CTEHa», OToOpaxkaromas COOOIICHHS CO BCEX KYypCOB, Y4YacCTHUKaM,
KOTOPBIX SIBJISIETCS TIOJIb30BaTeNb. 3JECh K€ CIEAYEeT OTMETUTh BO3MOMXHOCTb
COBMECTHOW pabOThl yYaCTHHKOB Kypca HaJ KaKUM-THOO TPOEKTOM BHYTPH
kiacca (Collaborations). 31ech MOXHO coO37aTh MOATPYIIY, YJIEHBI KOTOPOH
OOMEHMBAIOTCA JOKyMeHTaMH. JlOCTym K O3THM JOKyMEHTaM HE HWMEIOT
OCTaJIbHbIC YYaCTHUKHU Kypca. Dailyibl 1Jii COBMECTHOTO JOCTyNa YYaCTHUKOB
rpynmnsl MOTYT OBITh pa3menieHbl Ha cepBepax Google (Google Docs) wim
MOATPYXKAThCA C JIOKAJLHOTO KOMIIBIOTEpA MOJb30BaTelsa. Takum o0pa3om,
BHYTPH COOOINECTBA CO3JAIOTCSI TPYIIBI, OOBEAUHSIONAE CTYACHTOB IS
peleHust oO1el 3a1a49u.

Ecnu npogomxuTs TeMy cocTaBisiomux konuenuuu Web 2.0, To cienyet
OTIENIbHO YMOMAHYTh cuctemy CourseSites, re MOXXHO HaWTH CpeJCTBa
co3/laHusl ToAKacToB, wWiki-pecypcoB u OjoroB. Hampumep, 6710r 31€Ch MOXKET
CYIIIECTBOBATh B OJIHOM U3 TPEX PEKUMOB: BHYTPH Kypca, UHIUBHUIYAIbHBIA U
BHYTpH Tpynmbl. biior BHyTpH Kypca BEIeTCsl BCEMH €T0 yYaCTHUKAMU, KayK bl
U3 KOTOPBIX MOXXET M00aBUTh B HErO0 CBOW MaTepuad WIM KOMMEHTapHi.
[Ipyvyem make mpu yaaleHWH W3 Kypca OJHOTO M3 COaBTOPOB TaKOro OJjora,
MaTepHa, OmyOIMKOBAHHBIN UM, COXpAHUTCSA U OyAEeT MOCTYIICH YuTaTessM. B
OTIIMYME OT HEr0 WHAUBUAYAJIbHBIM OJOr BeAETCS OJHUM YYaCTHUKOM
(cTyaeHTOM WM TIperiofaBaTesIeM), TOT/Ia KaK BCE OCTalIbHBIC MOTYT YHTATh U
OCTaBJISITh KOMMEHTAPHH.

Tpertuii BapranT — OJ0T, TPUHAAJICKAIINN ONPEAEICHHON IPYIIe BHYTPU
kypca. [Ipu 3TOM Bce 4WiE€HBI TPYMIBl MOTYT BECTH OAWH OOmmMii Oror, a
OCTAJIbHBIC YYaCTHUKH — JIMIIb OCTaBIsATh KOMMEHTapuu. YUYTO Kacaercs
peaakTopa, B KOTOPOM co3aaeTcsi OJIor, TO OH 00JaJacT HMIMPOKUM HabOpoOM
OIIIMH, TMO3BOJIAIOIIMX CO3/1aBaTh MHTEPECHbIe W A((PEKTHBIC TOCTH. 311eCh,
KpoMe OOBIYHBIX CpEeACTB (OpPMATHUPOBAHUS TEKCTA, JTOCTYIEH peaaKkTop
dbopMyI1, BO3MOXKXHOCTh BKIIFOUCHHS BUJIEO M ayJIHO-KOHTEHTA, MPUCOCIUHCHHUS
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(daiIoB M BCTaBKU PUCYHKOB. Takoil OJOT MHTEPECHO HE TOJIHKO YUTaTh, HO U
CaMOCTOSITETIbHO ~ CO3JaBaTh, 4YTO MOXKET CTUMYJIHPOBATh CTYAEHTOB K
TBOPYECKOW pabOTe, OCYHIECTBIEHUIO COOCTBEHHBIX HCCJIEJIOBAHHA C
nocJyenyronie myoamKainuen pe3yinbTaToB.

CucreMbl XpaHeHUS Y4eOHBIX TaHHBIX

CrenyroomuM HHTEPECHBIM KOMIIOHCHTOM pEIleHUH e-learning sisisercs
MOIYJIb OpPTaHM3AIMU U XpaHeHus uHpopmaruu o cryaeHTax — SIS. Ceromss
MOXHO HalTH MHOXXECTBO aibTepHAaTUBHBIX SIS, B TomM wuyuciae web-
OpueHTUPOBaHHbIX. OpHuM uw  Takux pemeHni  sasisierca  OpenSIS
(http://opensis.com/). 3xeck MOKHO BBIOpATh OJHY U3 TpeX Bepcuit: Community
Edition, School Edition, District Edition. HauGonbmmM ¢yHKIIHOHATIOM
o0najaeT TpPeThsl BEpPCHUS, IMPUYEM HEKOTOPbIE BO3MOXKHOCTU SIBIISIIOTCS
maTHeIMUA. OJIHAKO OCHOBHOM HAaOOp CEpPBUCOB, MPUCYIIUX TaKOM CHUCTEME,
JOCTYTIEH B J000M u3 Tpex MoauduKauili: KOHTaKTHas WHGoOpMaIus,
pacnucaHue, *XypHajl OLEHOK, MEIUUMHCKHE KApTOYKH, YYET MOCEIaeMOCTH,
BXOJ[ JUISl POAHMTENIEH, HACTpanBaeMbIii HHTepdeiic, cucTeMa Ge30macHOCTH .
Pabota ¢ m000i1 U3 Bepcuil MOXKET ObITh pa3BEpHYTa B JIOKAJIbHOW CETH Ha
cepBepe unu B obOmake. Creayer OTMETUTh, YTO NPOTPAMMHBIA MPOMYKT
MPEAOCTABISACTCS C OTKPBITHIMU KOJIAMH, TO €CTh €r0 MOXHO aJanTHPOBATh B
COOTBETCTBHH C COOCTBEHHBIMH 3aITPOCaMU YI€OHOTO 3aBEACHHUS.

B kauectBe em€ ogHoro npumepa MoxHoO npuBecty pemienue CentreSIS,
TaKKe JOCTYITHOE B JBYX pealu3alusax: OecIulaTHas opensource-Bepcus,
TpeOyrommass  npodecCHuoHaTbHOM  HACTPOMKHM W CONPOBOXJACHUS, W
KOMMEPUYECKAst BEPCUS IO KITIOU».

Kommonent SIS Integration cuctembr OpenClass cioyKUT cpeiacTBoM
aBTOMAaTHUYECKOTO TOMOJIHEHHUs 0a3bl  JaHHBIX BCEMH HEOOXOAUMBIMU
CBEJICHUSIMU M TIOCJIEIYIONIEro €€ oOHOBIEHUS. TakuM 00pa3oM OOHOBISIOTCS
HE TOJBKO JIMYHBIC JIaHHBIC CTYJICHTOB, HO UX CTaTyC BHYTPH Kypca, KOTOPbBIU
MOKET UMEeTh 0JHO W3 ABYyX 3HaueHui: Add ([lo6aButs) mmm Drop(VY nanuts), a
TaK)Xe POJb (CTYAEHT, HHCTPYKTOP, acCUCTEHT). [yt aToro ucnomis3yercs Qaiin
B ¢dopmare CSV (comma-separated values). ®opmar mnpeacraBisieT coOOM
TEKCTOBBIN  (haiisl, cojAepKallluii JaHHbIC, pa3JieJICHHbIE OMPEICICHHBIM
CUMBOJIOM (Hampumep, 3ansToil). [lockombky wuHGOpMaIus, XpaHsIascs B

12 Caitr cuctemu OpenSIS [Enextponnii pecype]. — Pexxum noctyy: http://opensis.com
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daiine CSV, mnpegHazHaueHa s 3amucu B TaOmmiy 0as3bl JaHHBIX, TO
UCIIOJIB3YIOTCSl ONpPENIENICHHbIE CHUMBOJIBI JIJIsi pasfieJieHust €€ Ha CTPOKH H
CTOJIOIIBI: KaXKaasi CTpoka (haiiyia mpeAcTaBisieT cOO0H 3amiCh TaOIHIIBI, KaXKIast
MOJICTPOKA, OTpaHUYCHHAs pa3/iesuTeNeM (HanpuMep, 3amsToil), — mouie.

@aitn CSV MOXHO co37aTh MOCpeacTBoM mnpuioxeHuss MS Excel,
MEePEUUCIUB MPABWIbHBIM 00pa3oM 3HAUY€HHs ToJied TaOJIuIbl 0a3bl JTAHHBIX.
[Tocne aToro ¢aiin moArpy)aercs B pasfene aAMUHUCTpaTopa Ha cTpaHulle SIS
Integration. Kpome cBeneHuit o cTyneHTax 4epe3 3TOT KOMIIOHEHT MOXHO
BBOJHTH M OOHOBIISITH CBEJCHUS 00 yU4eOHBIX Kypcax, 4To 00JierdaeT HaCTpOKy
U COMPOBOXKJICHHE.

CepBuCHI OLICHUBaHUS y4E€OHBIX JOCTHKEHUN

SIS B3auMoOAeHCTBYeT C JpYyrMM KOMIIOHEHTOM, XapaKTepHBbIM IS
cucTeM e-learning, Tak Ha3bIBaeMbIM TabeseM win xypHaiioM — gradebook. Kak
IPABUJIO, 3TOT KOMIIOHEHT IIPEICTABISAET COOOM KOMIIEKC OLIEHUBAEMBIX paboT
CTYJEHTOB: TECTOB, IMPOEKTOB, OJOroB M pa3zHOOOpasHbIX 3amaHuil. Kaxabii
AJIEMEHT TaKOro >KypHajla XapakTepus3yercss HeKOTopbIM OamoM. Kak Toibko
CTYACHTHI BBITIOJHIIOT OMNpEAENeHHOE 3aJaHue, COOTBETCTBYIOUIMH Oat
otoOpaxkaeTcs B xypHaie (puc. 35).

Crimean Engineering and Pedagogical... Dashboard Courses™  Admin

[E Gradebook - Grade By Assignment

Course Home

Select Assignment  Gradebook: test assessment v

Syllabus

Gradebook Share )
With Points | atter

Frr Student Name Student  eut of 0 Grade Comments
Submissions

Ablyalimova, Elzara g5 A test comment
Collaborations

Puc. 35. TecroBsrii mpumep xxypHana B Google OpenClass

Kakx npumep MoxkHo paccmorperh kommnoHeHT Gradebook B cucrteme
OpenClass. 3xech *KypHain 0TOOpakaeT OIEHKH CTYJEHTOB KJlacca B OJTHOM U3
JIBYX PEXKHUMOB: overview (0030p Bcex pesynbTaToB) M grade by assessment
(pe3ynbTaThl OTIAEABLHOIO BHUJA OllecHMBaHUs). OLIEHKHM BBICTABISIOTCS B
YUCJIIOBOM M CUMBOJIBHOM IIKAJIAX, a TaKXe MOIryT CONPOBOXKIAATHCS
KOMMEHTAPHUSMH TPENOTaBaTEINS.
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B ormmune ot OpenClass, rae ¢dopmar XKypHana omnpeneicH
pa3zpaboTunkaMu M HE MOXKET ObIThb m3MeHeH, B cucteme CourseSites 3TOT
KOMITOHEHT sIBJIsieTcs Oosee THOKMM. 37eCh aJIMHUHHUCTPATOp Kypca
(mpenoiaBaTeNb) MOXKET OIMpPENesATh YHCIO, MOPSIOK W (opmar 3HAYCHUU B
kononkax Gradebook. Cpenu BO3MOXKHBIX (DOpPMATOB 3HAYEHHUH (TIPOIICHTHI,
3aueT/He3a4yeT, Oayibl, TEKCTOBOE coodiieHue). bonee Toro, skypHam MOXKET
OBITH TOCTYIICH B pexuMe oQd-JIaiiH, Ui 4ero TeHEPUPYETCs U 3arpyKaeTcs Ha
JIOKaJIbHBIA KOMIIBIOTED (aiii B hopmare xIs.

Haubosee moaxoasmuM BUJIOM OIICHUBAHHS B YCIOBHSAX YIAJICHHOTO
JIOCTyTIa Ha HAIll B3TJIS SBJSETCS TECT: JISTKO MPOBOJIUTH, JIETKO TIOJICYUTHIBATh
oayn. [Ipuyem moa Tect MOKET OBITH MPEACTABIEH BO BCEM MHOTOO0Opa3HH €ro
dopM: OTKpBITON M 3aKpbITOH, 3cce W T.1. KoHCTpykTOop Tecta sBisercs
HEOTHEMJIEMBIM KOMIIOHEHTOM cHCTeM e-learning, B ToM uucie OpenClass
(puc. 36) u CourseSites (puc. 37). 3aech, Kak MpaBUIO0, MOKHO 3a/1aBaTh THII
Ka)JIOTO TECTOBOT'O BOIIPOCA, MPU HEOOXOAMMOCTH BaApPHUAHTHI OTBETOB, a TAKKE
HAYMCIIIEMBIi 0alT U, pa3yMeeTcsi, TEKCT 3aaHusl.

Edit Multiple Answer = to New Section

-~

Question Text pts

IOl BRB|IBIUS
Consider code patch:

m

m. | »

struct info{
char lastname[10];

char firstnamel[81: 2

add general feedback

Answer Choices

i N

v Answer 1 (correct answer)

Y |dBREB|IBI US| cEE====
pl = “Ivanov™;
*p2 = “Petrova”;

Puc. 36. Ilpumep xorcTpykTopa TectoB B Google OpenClass
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Co3panue U pelakTUPOBAHUE TECTOBOTO 33JaHUS U BapUAHTOB OTBETA K
HEMY OCYIIECTBJISIETCSI BO BCTPOCHHOM pPEAAKTOpE, KOTOPBIA COAEPKHUT BCE
HeoOxoauMble ommuu GopMatupoBaHus. [Ipu 3TOM ciemyeT OTMETHTh, YTO
KOHCTpyKTOp Tecta OpenClass HEKOPPEKTHO 0TOOpakaeT KUPUJUIUILY, B CBSI3U C
geMm co3manHoM Hamu TectoBoMm OpenClass-kypce 1o mporpaMMHpOBaHUIO
3a/1aHus OBLIN MEPEeBEACHBI Ha aHTJIMUCKUMN 3bIK (puc. 36).

JInss  mpoBeneHHs OHJAWH-TECTAa MPENOAABATENb MOXET 3aJ]1aBaTh
OTPAaHUYEHUE 110 BPEMEHU, OTPAHUYCHHUE 10 YUCITY MOMBITOK U OTPAHUYEHHE Ha
MEepuoJl, B TEYCHHE KOTOPOro OH Oymer goctymeH. Kpome Toro, B 4uCiO
HACTPOEK TeCTa OTHOCUTCS 3aJaHu€ CIYy4alhHOTO TMOpsAJIKa CJIeI0BaHUs
BAPDUAHTOB  OTBETA, BO3MOXXHOCTh  HE3aMEIJIUTEILHOTO  OTOOpaKEHUS
MIPaBUJIBHOTO OTBETA, a TAaK)KE €ro Bec B Oajiax.

Select All MWone ! Selectby Type: |- Question T\,rpe-E

Delete Points Update Hide CQuestion Details

Multiple Choice: Bonpoc 1.: YKakWTe CUHTaKCUYeCKUe NpaBUrkHOE On...

Question VEKAKHTE CHHTAKCHYECKHS MIPABINTEHOE OIHCAHHE CTPYKTYPHOTO THIIA B A3RIK C++:

wer A

w

struct {
7 intfield1;
char field2[10];

I X
B.

struct mystruct{
int;

char [10];

¥

Puc. 37. Ilpumep xoHcTpykTOpa TecToB B CourseSites

[Tono6HOrO poja cepBUC MPEAOCTABISIETCS MHOXKECTBOM JIPYTHX CHUCTEM
e-learning: RCampus, Claroline, eFront, Sakai u T1.n1. OpgnHako 510 B
OOJIBILIMHCTBE CBOEM KOMMEPYECKHE MPUIIOKEHHMs, MPEAroiaralonme, K ToMy
e, 3arpy3Ky U YCTAaHOBKY HEKOTOPBIX MOAYJIEH.

Kpome mnepeunciaeHHBIX BbIIIE€ KOMIIOHEHTOB B CHEIHATM3UPOBAHHBIX
peleHusIX e-learning MOXXHO HaWTH HEOOXOIUMBIE OIIHUMU, KOTOpPbIE ObLIH
paccMOTpeHbl B Hayaje »JTOTr0 pasjeia Kak OTHAEJIbHbIE CEpPBUCHL. ITO
KaJIeHJaph, KOTOPBIM MO3BOJIIET OPraHM30BaTh pacHucaHHe y4yeOHOro Kypca.
Hanpumep, oTMeuaeTcsi KOHEUHBI CPOK BBITIOJHEHUS OTACIBHOTO 3a/IaHus,
KOTOPBIA KakuM-IHOO COOOIAeTCss ydaCTHUKaM Kypca. AHAJIOr TPYIIIIbI
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PaCCBUTKH TPEICTABIsIET co00M (opMy Il OTHPABKU AJIEKTPOHHBIX IHCEM,
KOTOpasi TIO3BOJISIET BbIOpATh M3 CIHMCKA €UHCTBEHHOIO ajJipecaTa WM YICHOB
BCEU IpynIibl. B 3TOM ciydae NUCbMO OTIPABISAETCS HA DJIEKTPOHHBIE TIOYTOBBIE
AIIUKH, YKa3aHHBIE B MPODUIIAX.

CoBMECTHOE HCHOJB30BAHME JOKYMEHTOB Yallle BCErO0 OTrPaHUYHMBAETCS
3arpy3koil (ailyioB B IEHTpaJIM30BaHHOE XpaHuiuiie. /lamee k 3tum daiinam
MOKET OBITh NPEIOCTABIEH JOCTYIl Ha CKauMBaHUE JUOO BCEM YYacCTHHUKAaM,
6o otnensHOM ux rpymme. Crenyer oTMeTuTh, uTo B cucteMe OpenClass
JOCTYITHO TAaK)K€ COBMECTHOE PENAKTUPOBAHUE TOKYMEHTOB, IIOCKOJIBKY CEPBUC
Google Docs uHTErpupoBaH B KJacC M JIOCTYNEH W3 MEHIO Tpoduiis ero
Y4aCTHUKA.

Pa3BepThiBanre  HUHPPACTPYKTYphl  MOJAECPKKH  00Opa30BaTEIHLHOTO
npoliecca Ha 0a3e UHTETPUPOBAHHBIX BEO-CEPBUCOB CTAHOBUTCS HEOOXOAUMBIM
U BaKHBIM  JIJII  COBPEMEHHOro  0o0pa3oBaHus. JTa  BHUPTYyallbHas
MH(ppacTpyKTypa  MO3BOJIIET  MPOJNOJDKATh  Ipouecc  OOydeHHs |
B3aUMOJCUCTBUSA «IIperoaBaTeIb—CTyICHT, «CTYIEHT—CTYJCHT,
«aQAMUAHUCTPALHSI—IIPENOJABATENBY, «CTYICHT-aAMUHUCTPALIU» 34 MpPeAeIaMu
YYEHOr0 3aBeJIcHUs, B JII00O€ BpeMs CYTOK, BHE OrPaHMYEHUW U PaMOK
y4eOHOrO Ipolecca.

3.3 OBJIAUHASI APXUTEKTYPA U EE PEAJIU3AIIUA
JJIA YHUBEPCUTETOB

OO0yadHple TEXHOJOTUH TIO3BOJSIOT PAJAMKAIbHO W3MCHHTH HaIlU
MPEACTABICHUS O TOM, KaK MOXHO WCIOJb30BaTh KOMITBIOTEPHBIE
NPWIOKEHUS W YCIYTd B TIOCTPOCHHHM OW3HEC-MOJIENIeH, YIpaBJICHHH,
o0pa3oBaHUU U JIp.

bonpmive nmata-mieHTpHl  TO3BOJSIOT — PaCHpenessiTh Pecypchl IS
COBMECTHOTO HCIIOJb30BAaHUS TOCPEACTBOM XOCTHHTA TPUJIOKEHUH Kak Ha
YpOBHE aIllapaTHOT0, TaK W MPOrPAaMMHOTO OOCCTICUCHHMA. Y CIIYTH MOTYT OBIThH
MacIITa0UPYEeMBIMH M WX MOXHO, OJlarojapsi CBOWCTBY 3JIACTUYHOCTH,
MIPEIOCTABIISATh B 3aBUCHMOCTH OT TPEOOBaHWM M HYXJ KIHEHTOB. [Ipu 3TOM
paboTtaer Mozenb omuiathl «the pay-as-you-go» («IUIaTh TOJBKO 3a TO, 9TO
HCIIOJIB3YeIbY ).
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113
B crarbe™™ ObUIM NpeaCTaBIEHBbI pa3WYHbIE BapUAHThl BUPTyaIH3aLUU

114,115,116 OIHCAHEI

IT-undpactpyktypsl y4eOHBIX mabopaTopuii. B paborax
OCOOCHHOCTH WCIOJB30BaHUS OOJIAYHBIX TMPHUIOKEHUNW B  CTYJICHUYECKHX
MPOEKTAaX.

B 3aBucumoctu OT ypoBHS abCTpakmuu OOJAYHBIX YCIYT MOXKHO
MPEAICTaBUTh MOJIEIh BRIOOpa 00JIa4HOTO MpOoBaiijiepa B BUIE 00JIAUYHOTO CTEKa
(puc. 38). HmwxHUit ypoBeHb aOCTpaKIMK — 3TO HHPPACTPYKTypa KaK CEpPBUC
(IaaS) mpencrasisier coO0M CepBUC, MO3BOJSIOMINNA KIMEHTY a0CTparupoBaThCs
OT amnmapaTHBIX PecypcoB. Takue CepBHUCH MPEIOCTABISIOT (PYHKITMOHATHHOCTD
pecypcoB BUPTyalibHbIX MaiuH (Hamp., Amazon EC2&S3, Windows Azure —

VM Role).

A

1 -
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/'/ busnec-noruka. Ipencrapnser co
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60i
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1
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Infrastructure as a Service
(IaaS)
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(Ac’m’rpamponaune anmnapaTHbIX PECYPCOB.

" ( PasepTwIBanMe M ynpaBacHUE TAATHOPMOii

VMware ESX

Parallels Server

( Microsoft Hyper—V/

B B PYYHOM PEKHME, 4
\ /

— I

Puc. 38. O6naunbIii cTEK ¢ TpeMsl YPOBHIMH a0CTPaKIHH

3 CeitnameroBa 3.C. Mozmenn opranmsauuu yueGuoi |T-uudpactpykrypst / 3.C. Ceiinamerosa,
C.H. CeiitBenuena, 2.U. Abnsnumosa // CydacHi cTpaTerii Ta TEXHOJNOTIi MiArOTOBKH (axiBLiB Y
BUILIIK mKoui. — 30. Mat-B Beeykp. Hayk.-meT. koH(. 28.03.12. — oneusk: HonHY, 2012, — C. 36-41.
4 Tan X. Cloud Computing for Education: A Case of Using Google Docs in MBA Group Projects /
X.Tan, Y. Kim. // BCGIN '11 Proceedings of the 2011 International Conference on Business
Computing and Global Informatization. — Washington, DC, USA: IEEE Computer Society, 2011. —
P. 641-644.

5 Holden E.P. Databases in the cloud: a work in progress / E.P. Holden, J.W. Kang, D.P. Bills,
M. llyassov. // Proceedings of the 10th ACM conference on SIG-information technology education. —
NY, USA: ACM, 2009. — P. 138-143.

"% Holden E.P. Databases in the cloud: a status report / E.P. Holden, J.W. Kang, G.R. Anderson,
D.P. Bills. // Proceedings of the 2011 conference on Information technology education. —-NY, USA:
ACM, 2011. - P. 171-178.
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Cpennuit ypoBeHb a0cTpakiuu — miatgopma kak cepsuc (PaaS) oznauaer
MpPEeIOCTaBlIEHUE YCIyT MIAaTGOPMBI B BUJE CEpPBUCA U SIBISETCA JIOTUYECKUM
pa3BUTHEM UCXOAHBIX Hier moaenu laaS. Coznarenu PaaS-cucrem npennararot
pa3paboTuMKaM MHCTPYMEHTBI, KOTOPbIEC MO3BOJSIOT JUHAMUYECKH YIPaBISATh
napameTpamu cucteMbl (Hamp., Amazon Cloud Computing, Google Apps
Engine u Microsoft Azure).

Ha BepxHem ypoBHe aOCTpakIMu pacCIOJIOKEHbl PEIICHUS KaTEeropuu
nporpaMmmHoe oOecrieueHue kak cepuc (SaaS). Pemenust SaaS npenocTaBisitor
MPUKJIaHBIE CEPBHUCHI KOHEYHBIM MOJb30BaTelsiM (Hamp., Salesforce.com, MS
Office 365, Google Apps).

Ha puc. 39 npencraBneHa apxuTekTypa oOjaka Jii YHHBEPCHTETOB,
KOTOpBIE HCIIOJIB3YIOT B CBOEH JIEATENbHOCTH OOJauHble TEXHOJOTHUHU.
AnanTanus 00Ja4YHON apXUTEKTYphl TpeOyeT M3MEHEHUSMHU YHHUBEPCUTETAMHU
oaxo/1a K mianupoBanuto ceoet [T-undpactpykrypst u IT-nesarensnocTH.

Web-nopransi,
E-learnin Ungposoie Pecypcobl A XOCTUHT uHdopma pldOHHbIe Mobunrsie
g bubnuoTekm uccneoBaHuia pmaLl pecypcbl
CUCTEMBI
/ MporpammHoe Bu3Hece MHCDO[JMELI,MOHHbIE\
obecneueHue Kak || Mpunoxmenmn npoLecey! Konnabopaums NaHHble AnAa
cepsuc (Saas) CTYAEHTOB
[TpOCTpaHCTBO
Mnatgopma Kak || TpOCTpaHCTBO AN Middleware basel ;Bbll‘?OﬂHEHHFI
cepeuc (PaaS) || NporpammupoBaHuWA OaHHbIX an
nporpamm Mopaenu
NOCTaBKH
WHpacTpykTypa OnepaunoHHble || BeraucautenbHble
Cepsepbl || CeTu || XpaHmauua
\ Kkak cepswmc (laas) CUCTEMbI cpeacTea y,
— ——

MpueaTHble FMBpraHbie [pynnossie Mopenn
coueaoeTIE® pa3BepTbiBaHMNA

Puc. 39. Apxurektypa obiaka sl yHUBEpCUTETOB

Mopenu pa3BepThiBaHUs 00JaYHONW HHPPACTPYKTYPHI MOTYT OBITH B BUJIE
OOLIEAOCTYHBIX, NMPHUBATHBIX/YACTHBIX, THOPUAHBIX M TPYMNMOBBIX OOJAKOB.
YHuBepcUTETHl NpU NEPexojie OT TPAAULMOHHOW MOJETU pPa3BEPThIBAHUS
BHYTpEHHEH  HMHTpPaHET C  COOTBETCTBYIOIIMMH  (PYHKIIMOHATHHBIMHU
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OPUJIOKEHUSMU K MOJIEIH, HCIONb3YIOIed 00JiadyHble TEXHOJIOTHH JIOJKHBI
YUUTBIBaTh OCOOEHHOCTH BO3MOKHBIX MOJIEJIEN pa3BepThIBAHMUS.

Obmenoctynabie obmaka (public cloud) mo3BosisieT yHHUBEpCUTETaM
pa3BopauuBaTth HHQPACTPyKTypy Ha oOnake oOJadyHOTrO IpoBalaepa,
M0JIb30BaThCSL OOIIMMHU IS BCEX MPHIIOKEHUSAMHU, HAXOAAIUMUCS Ha cepBepax
npoBaiifiepa, U cucreMaMu xpaHeHus. [1o cpaBHeHUIO ¢ mpuBaTHBIM (private)
o0JakoM 3aBeleHUs OOIIENOCTYTHOE OO0JaKO MOXKET OBITh 3HAYUTEIHHO
Oonbllle, BO3MOXHO MAcCIITaOMpOBaHHE B CTOPOHY YBEJIWYECHUS WJIH
yYMEHbILIEHUsI pa3Mepa obsiaka mo TpeboBaHuio. Kpome Toro, nanHas Mojaenb
pa3BepThIBAHUS [TO3BOJISIET IEPEHOCUTH PUCKH C YHUBEPCUTETOB Ha TIOCTABILINKA
O0JayHBIX YCIYT, Ha CepBepax KOTOPOTO pa3BOPAUMBACTCS KOPIOPATHBHAS
uHppacTpyKTypa.

OO6naunsie mpoBaiaepsl, Takue kak Amazon, Google, Microsoft, IBM u
Jpyrue, IpeaoCTaBisiioT 00JauHble PECYPCHI, PACIOJIOKEHHbIE Ha IUIOIMIAIKAX
U3 JaTa-1IIEHTPOB, I CBOMX KIMEeHTOB. OOBIYHO OJIHA U Ta e MHPPACTPYKTYpa
B COBMECTHOM II0JIb30BaHUHM HECKOJbKUX KIMEHTOB, HO Yy KaXIOTO CBOE
3alMIIEHHOE 001aKo.

B cnydyae He0oOX0AMMOCTH YHHMBEPCUTETHI MOTYT pa3BOpayuBaTh
uH(ppacTpykTypy Ha TOpUBaTHOM/4acTHOM  obOnake. Takags  moxenb
UCIIOJIb3YETCSI YHUBEPCUTETaMH, HYXIAIOUIMMUCS B OOJbIIeH cTeneHu
KOHTpOJISI HajJ CBOMMHU pecypcamMu U  obOecrieyeHus  0€30MacHOTO
UCIIOJIb30BaHUSI CBOUX JAHHBIX. Takue o0naka CO3/1al0TCsl TOJIBKO AJisi OJHOU
OpraHu3anuy, O0eCreYrBaeTCs KOHTPOJb HaJ JaHHBIMH, O€30MacHOCTh M
KauecTBO MpeJocTaBisgeMblx yciayr. Ha Bxozme B o0jako ycTaHaBIMBaeTcs
Opanamaysp yHuBepcurteta. JlocTyn K o0JaKy W pecypcaM MpeaocTaBlseTcs
TOJIBKO COTPYJIHUKAM M CTYJICHTaM YHUBEPCUTETA.

YHuBEepcUTETH MOTYT HMCHOJIB30BaTh MOJAENb TMOPUAHOrOo objaka. JTa
MoOJeNb 00beANHAET 00IIEeNOCTYTHOE U TpUBaTHOE obiaka. [Ipu BeIOOpE 3TOM
MOJIENIM CHUCTEMHBIN aAMUHHUCTPATOP KOPIOPATUBHOM CETH YHHMBEPCHUTETA
JOJDKEH  ONpeAeNuTh  Ccrmoco®  pacmpelneneHuss  NPUIOKEHHHA IO
OOlIeIOCTYITHOMY M TNPUBATHOMY oOiakaM. PekomeHayeTcs HCIOonIb30BaHUE
ruOpugHOTO O0Jaka B CHUTyalMsX C HEOOXOJAMMOCTBbIO OINEPUPOBAHUS
HEOOJBIIMM  KOJIMYECTBOM JIaHHBIX U 0€3 COXpaHEHHUS COCTOSHUSA
IIPUJIOKEHUM.

B xauectBe mpumepa ruUOpUAHOTO O0JaKa MOXHO TPUBECTH
BupryaneHyto BerurciutenbHyto gadoparoputo VCL (Virtual Computing Lab;
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http://vcl.ncsu.edu) YauBepcurera mrara CeBepras Kapomuna NCSU (North
Carolina State University). VCL Osblia coszmana B 2009 roay B KaudecTBe
CUCTEMBbl OOJIaYHBIX BBIYMCICHUNA [Js1 oOecreueHus o00pa30BaTeNIbHbBIX
noTpeOHOCTe M Il TPOBEACHUS HAYYHBIX HCCIEJOBAHUU CTYJEHTOB U
npenojasateneid yHupepcutera. Ceituac VCL mopaepkuBaeT CTYJIEHTOB HE
tonpko NCSU, HO U npyrux yHUBEpcUTeTOB M wmikon mrata. VCL moxer
IPENOCTaBIATh YCIYyTd W WHEQPACTPYKTYpy CTYIAEHTaAaM M MPErnojaBaTessiM
OJIHOTO YHMBEPCUTETA, BBICTYyMash Kak IpPUBATHOE O0JaKo, B TO K€ camoe
BpEMsi OHA MOXET PACIPOCTPAHITH ITH CEPBUCHI Ha OOLIECAOCTYIMHOE APYTUM
00pa3oBaTEeIbHBIM YUPEKACHUSIM 001aKO.

I'ubpugnoe, obOpazoBaTenbHOoe oOnako mrara CesepHas KapomnuHa,
JIOCTYITHOE JIJIs YeTBEPTU MUJUTMOHA CTYJIEHTOB IIITaTa, COCTOUT U3 OoJiee IBYX
THICSY (PU3MUECKUX CEPBEPOB, KOTOPHIC MOIICPKUBAIOT XOCTHHT TOYTH ITSITH
THICSIY BUPTYaJIbHBIX CEPBEPOB, U BKItOUaeT 6osiee 800 00pa3oB mporpaMmMHOTo
obecneuennsa. VCL wucnone3yeT eAMHYI0 apXUTEKTypy M TPEIOCTaBIsET
LIUPOKUH CIIEKTP YCIYT:

— CO3JlaHME€  CIOKHBIX  KJACTEPOB  JJIsi  MPOBEJACHUS  HAYyYHO-
UCCJIENOBATENLCKUX  paboT,  CBSI3aHHBIX C  MMapajuielbHBIMU
seranciaeHusmu (HPC, High-performance computing);

— BHUpTYyaJibHbIE pabOYME MECTA;

— TpeaocTaBliEHUE HEOOXOAUMOI0 IPOrPaMMHOT0 0OecTeueHusl.

['pynmoBeie  o0naka MOXKHO HCIOJNB30BaTh TPU  HEOOXOAUMOCTH
MOJIPa3/IeNsATh TOJIb30BATENICH IO WHTEpecam, JUOO MO JAPYyromy MpPHU3HAKY
O00BEMHEHUS B TPYIIIIHI.

B 3aBucumocté OT MOJEIM TOCTABKU/YCIYTH MOKHO HCIOJIb30BaTh
Bo3MoxkHOCTH PaaS, TaaS, SaaS. Kakyto u3 kareropuii 00J1a4HOr0 CTEKa MOXKET
UCIIOJIb30BaTh YUEOHOE 3aBEJICHUE, 3aBUCUT OT €T0 HYK]l U TOTPEOHOCTEH.

[Tnarpopma obnaka pa3Meriaercss Ha IUIONIAJAKAX JaTa-IEHTPOB, MPHU
TOM OOJAYHBIA MPOBANACP MPEIOCTABISIET, KOHPUTYPUPYET CEpPBEPHI IO
TpeOboBanuto. CepBepamMu B 00JIake MOTYT OBITh Kak (HU3WYECKHE, TaK MU
BUPTYyaJIbHbIE MauHbL. [IpoBaiiiepsl MOTYT IPEIOCTABIISATh CUCTEMBI XPaHCHUS
JIaHHBIX, CETEBOE 000pYyI0BaHUE, OpaHAMay phl U YCTPONUCTBA 3alIUTHI.

laaS mnpenocraBisier uHPpPACTPYKTYypy Kak CepBUC. OJTa yciyra
NPEIOCTABIISIET YHUBEPCHUTETAM CEpPBEPHI, CETHU, CETEBBIE MOAKIIOUCHUS,
CUCTEMBbl XpaHCHHS JaHHBIX, OICPAIMOHHBIC CHUCTEMbI, BBIYUCIUTEIHHBIC

PECYpPChI ((1)I/ISI/II—IGCKI/IG MallWHbI, BUPTYaJbHBIC MAalllMHbI, BUPTYAJIHU3alUsA Ha
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YPOBHE OMNEpalMOHHOW cucTeMbl). [IpemocraBisieMble pPecypchl  MOTYT
VOPABIATHCS € TOMOIIBIO KOMAaHIHOM CTPOKH, BeO-uHTepdeiica uiu
CO3JaBaEMbIX II0JIb30BATEJIEM CHUCTEM yrpasieHua. K mnpeumyiectBam
UCIIOJIb30BaHUsl ~ yHuUBepcuteramu  laaS  cimenyer  oTHect — ObICTpoe
IPEIOCTaBICEHUE YCIYT, BO3MOXKHOCTh MAcCIITaOMPOBaHHUA, OIIaTa TOJBKO
UCIIOJIb3YEMBIX PECYPCOB.

PaaS — mmardopma kKak cepBUC — MPEACTABISACT COO0H BHPTYaIbHYIO
niaaTGopMy, COAEpPKAIIYI0 OJUH WJIM HECKOJbKO CEPBEPOB, ONEpaIlMOHHBIE
CUCTEMBI, CIEUHAIbHBIE NpUI0KeHUsA. [[03BOJIAET NMPENOCTABIATh KIHEHTY
o0pa3 BUPTyaJIbHOW MaIIMHBI CO BCEM HEOOXOAUMBIM MPOTrPAMMHBIM
o0ecrieyeHreM, OPraHU30BBIBATH MPOCTPAHCTBA MJI1 MPOTrPaMMHUPOBAHHS U
JUUISl BBITIOJTHEHUS MPOTPAMMHBIX Npuiiokenuil. [IpoBaiiepsl yciayr co3naroT
U1l yHUBEpCcUTETa MIaT@opMy, HHTETPUPYIOT OINEPAIUOHHYIO CHCTEMY,
nporpaMmMHoe oOecriedeHrue mnpomexxyrouHoro (middleware) u mpukiagHoro
ypoBHs, cpeny pa3pabotku. [Toms3oBaTenn PaaS momydar yepe3 uHTEpdEic
WHKAICYJMPOBAHHBIN CEpPBHUC. YHHUBEPCUTETCKHE IMOJIH30BATENN MOJIy4aT
nanHelii  Bun  yeayr (PaaS), B3ammoneicTBys ¢ miaTdopmoit  uepes
untepgeiic. CTyaeHTaM U NpenojaBaTessiM HeT HEOOXOIUMOCTH (PU3UUYECKU
yCTaHABIMBaTh HAa CBOUX YCTPOMCTBAX CHELHAIbHbIE YCIYTH, CTEKH
peuieHuii, 6a3pl nanHbIX. Hampumep, npu ucnonb3zoBanuu VCL ctyneHTam
NPENOCTABISIOTCS 00pa3bl, KOTOPbIE HAI0 BHIOpaTh U HCMOJb30BATh Ha
MallluHe, HaxoAslehcss B oOnake: cepBuUCHl; cTeku pemeHuit (Java; PHP;
NET); cucrembl XpaHeHHUs JOaHHBIX (0a3pl JaHHBIX; XPaHWIIHILA;
PETO3UTOPHH ).

CepBuc  SaaS  coaepXuT  NOJHOGYHKIIMOHAIBHOE  MPUIIOKEHUE,
npeajiaraeMoe Kak CepBHC MO TpeOOBaHHIO. DTa yciayra JaeT BO3MOXHOCTb
UCIOJIb30BaTh MporpaMMHoOe o0ecnieueHre yepe3 MaTepHet B Buze cepBuca. Ha
oOnake mpoBaiepa BBINOJHAECTCS E€AMHCTBEHHBIN SK3EMIUISP NPHUIIOKEHHUS,
0OCTY>KHBAIOIINI HECKOJbKUX KOHEUHBIX IOJh30BaTENeH WM OpraHU3aIlHii-
KJIMEHTOB. B KkauecTBe mpuMepa TAakOro yAAJIEHHOIO MPHUKIAIHOTO CepBHCA
MoxkHo mnpuBectn Google Apps, Amazon Web Services, mnpemararormiue
KOpIIOpaTHBHBIC MpuiioxkeHus yepe3 Web-Opaysep.

Hcnionp3oBanne  OONMAYHBIX  PEHICHWH  TIO3BOJIUT  YHUBEPCUTETAM
pa3BopaunBaTh MOOWJIBHBIC pecypchl, Takue Kak e-learning, mmdpossie
ONOMMOTEeKH, pPa3BOpAUMBATH PECYpPChl MJIs HWCCIEAOBAHHM, BEO-MOPTAIIHI,
uHpopmanmonusie cucreMbl, OLE-cucremsl, npenocTaBiasTh yCIyru XOCTHHIA.
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[IpunoxeHus, KOTOpbIE HCIIOIb3YET YHUBEPCUTET, BCTPAUBAIOTCS B
uH(ppacTpykTypy oOnayHoro mpoBaiinepa. Ilpu 3ToM  yHUBEpCUTETY
HEOoOX0aUMO oOpamaTh BHMMAaHHE HAa CTaHAAPTH3AIUI0 U aBTOMATHU3AILIMIO
IpoLEenyp pa3BepThiBaHUS U OOHOBJICHHUS CEpBUCA B HHPPACTPYKTYype
npoBaijepa, a TAKKE yUUTHIBATh MPOLETYPhl OUILTHHTA.

I[Ipu »sTomM  oOnayHble KIMEHTHl YHUBEPCUTETA MOTYT  OBITh
KJIACCU(PUITMPOBAHBI B 3aBUCUMOCTH OT UX POJIH:

e (CucremHble pa3padOTYUKH — 3TO T€, KTO co3aaeT IT-undpactpykrypy

¥ OTBEYAET 3a MOCTPOCHHE PealbHON MHPPACTPYKTYphI 00J1aKa;

e (CepBHUCHBIE aBTOpPbl — 3TO T€, KTO pa3padaThiBa€T OOBEKTH U
NPEACTABIICHUS, OTBEYAIOUIUE HYXJaM CIELHHU(PUUECKUX KaTEropui
KOHEYHBIX IIOJIb30BaTEICH WM  JIOTUYECKUM  IIOJMHOKECTBAM
KOMITO3UIIMOHHBIX PEIICHHUI;

e (CucTeMHbIE HHTErpaTopbl — 3TO T€, KTO BCTPAUBAET OOBEKTHI H
IOpEJCTaBICHUs, pa3pa0OTaHHBIE  CEPBUCHBIMH  aBTOpaMH, B
uHTepdeiic cpen npunoKeHu;

e (CepBHCHBIE NTOJIB30BATENH — 3TO KOHEUHBIE TI0JIb30BATENIN 00OBEKTOB U
IIPEICTABICHU, pa3pad0TaHHbIX CEPBUCHBIMU MHTEIPATOPAMH.

Takum oOpasoM, ajii pa3BOpayMBaHUS M HCIIOJIB30BAHMUS OOJIAUHBIX
TEXHOJIOTUI B YHUBEPCUTETAX HEOOXOAMMO YUUTHIBATh OCOOCHHOCTH 00JIaYyHOM
apXUTEKTYphl U cleuu(puyYecKkue KaTeropuu MOJb30oBaTeNiel, a TaKxke
nepecTpauBaTh MOJ OOJauyHbIE TEXHOJOTUHM HHPPACTPYKTYpY YIpaBiCHUS U
IIPOLIETYPHI ONEPALMOHHOIO MEHEI)KMEHTA YHUBEPCUTETOB.

['mbkocTh M JUHAMUYHOCTH OOJIAUHOW HHQPPACTPYKTYpPHl TO3BOJISIET
YHMBEPCUTETaM pa3yMHO KOMOWHHUPOBATh HCIOJIb30BAHHE NUKOB U CHAal0OB
3arpy3ku paboyux MECT U CBECTH K MUHUMYMY SKCILTyaTallMOHHBIE PACXO/IbI.

3.4 CUCTEMBI OHJIAHHOBOT'O OBYUEHUS: KJTACCUDPUKAIINA,
KOMIIOHEHTBI, IPOEKTbBI

C nosiBieHueM MHTepHETa cUCTeMbl OHJIAHOBOTO 00y4eHus (e-learning)
CTall aKTUBHO WCIIONB30BAaThCI B CHCTEME CPEIHEr0 M BBICIIETO
117 v . . 11
oGpasoBanms’ . I10 JaHHBIM aHATHTHYCCKO KoMmmaHnk Bersin&Associates''®

" CeiinameroBa 3.C. IIpoextnpoBanme cpembl omiaiiHoBoro obyuenmst / 3.C. Ceiimamerosa,
B.A. Temnenko // VYuyenble 3anucku KpbIMCKOTO WH)KEHEPHO-TIEJArorHuecKoro YHHBEPCHUTETA.
[leparornyeckne Hayku. Bpimmyck 32. — Cumdeponons: HUL[ KUITY, 2011. — C. 101-106. —
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MOCJEAHUE JEeCATh JIET OTMEYAeTCs TEHJCHIUS CHIKEHUs 3arpaT Ha
oOpa3oBaHue, YTO BJICUET YBEIMUECHHE Clpoca Ha e-learning cucteMbl. Bompockr
pa3BuUTHS W BHeApeHus e-learning B mporecc oOydeHUsT HHTEPECYeT MHOTHX
nccnenoBatencii. B paGotax™'?  mpemcTaBiIeHBl MPHMEPhl OpPraHM3ALHH
CUHXPOHHBIX BHUPTYaJbHBIX KJIACCOB U PACHPEIEICHHBIX BUPTYaAJIbHBIX
nabopaTopuii B JUCTAHIIMOHHOM O0YYEHUHU.

B cratee ykpamHckux yueHbix [O.B. Tpuyca, B.M. ®panuyka,
H.II. ®panuyx’™™ mpemcraBieH 00630p MOOHIBHBIX CHCTEM —OOYdYCHHS,
MPUMEHSEMBIX B MHUPE, a TaKK€ PACCMOTPEHBI OCOOCHHOCTH HMMILICMCHTAIINH
MOOMJIBHBIX ~TEXHOJIOTMM o00ydeHus B y4eOHOM TIpollecce YKPauHCKUX
YHUBEPCUTETOB,  PAacCMOTPEHbl ~ OpPraHHU3allMOHHBIC,  TEXHUYECKHUE U
MeJJarOrMYeCKUEe acCIleKThl HCIOJIb30BAHUSI CUCTEM OOYYEHUS IOCPEICTBOM
MOOMJIBHBIX YCTPOUCTB.

[Ipu pazpabotke e-learning cucteM oOOy4YeHHS Ba)XHBIM AaCIEKTOB
ABJISIETCA TpaBWJIbHAs KOMIIOHOBKA KBAHTOB OOYYE€HHUs, y4e€T OCOOCHHOCTEH
KOHTEHTa, a TaKKe H3yyaeMol mnpeaMeTHoll obOmactu. B paborax nuaepos
MEIAarOTUYECKON HAyKH Y KpauHbI, HUCCIEAOBATEIE METOIMYECKUX AaCIEKTOB
npenojaBanus MHGopmMaTuku B Mmikojie U B yHuBepcurerax M.M. Kannaxa,

122,123,124,12
I0.C. Pamckoro, I.O.Muxamuaa wu  apyrux 2212412 pacemorpens

[OnexTponnslii  pecypc]. —  Pexum  moctyma:  http:/www.nbuv.gov.ua/portal/Soc_Gum/
VzKipu/2011 32/Part_IV/2011 4 3.pdf

"8 | earning Leaders® 2011: Lessons from the Best / Bersin & Associates report. — USA: Oakland,
CA, 2011. - 169 p.

9 Koppelman H. Experiences with a Synchronous Virtual Classroom in Distance Education /
H. Koppelman, H. Vranken // ITiCSE’08, June 30-July 2, 2008, Madrid, Spain. — P. 194-198.

20 Haag J. A distributed virtual computer security lab with central authority / J. Haag, T. Horsmann,
S. Karsch, H. Vranken // CSERC '11: Computer Science Education Research Conference, April 2011
— P. 89-95.

“! Tpuyc F0.B. Oprauisaniiini # TexHiuHi acleKTH BHKOPHCTAHHS CHCTEM MOOIILHOrO HABYAHHS /
10.B. Tpuyc, B.M. ®panuyk, H.I1. ®panuyk // HayxoBuit waconuc HIIY im. M.IL IparomaHoBsa.
Cepist  Ne2. KoMmm’roTepHO-Opi€HTOBaHI CHCTEMH HaBYaHHsA. 30. HAyKOoBHX mpambs. — K.
HITY im. MLII. dparomanosa, 2012. — Bunyck 12(19). — C. 53-62.

12 Wannak M.I. BukopuCTaHHS MiKIpeIMETHHX 3B’A3KiB Ta aHAJOTiH y Mpoleci HABYAHHS TEOPil
AMoBipHOCTEH MaiOyTHIX yuuTeniB marematuku / M.IL XKampgak, [.0. Muxanmin, LM. binsii //
Haykosuit waconrc HITY im. M.I1.[paromanoBa. Cepis Ne2. KoMIl’ roTepHO-OpI€HTOBaHI CUCTEMHU
HaBuaHHs. 30. HaykoBux mpaus. — K.: HITY im. M.IL [IparomanoBa, 2012. — Bumyck 12(19). —
C. 3-15.

% ¥angak M.I. ®opmyBaHHS CHCTEMH iHOOPMATHYHHX KOMICTGHTHOCTEH yMiHb MaifOyTHIX
yuuTeniB 1HQOPMATHKH Yy Tpoleci HaB4yaHHS B mejaroriuHomy yHiBepcureTi / M.IL XKanpak,
10.C. Pamcrkuii, M. Padanbcbka // Buma mkona, Ne 10, 2009. — C. 44-52.

124 pamcpknit  }0.C. @OpMyBaHHS KOMIIETEHTHOCTEH MaifOyTHIX yuuTemiB iHQOpPMATHKH Ta
MateMaTuku y ramy3i mopemoBanus / FHO.C. Pamcekuii, M.B. Padanbceka // HaykoBuii wacormc
HITY im. M.IILHparomanoBa. Cepis Ne2. KoMm’roTepHO-Opi€HTOBaHI CHUCTEMH HaBUYaHHS.
30. HaykoBux mpamb. — K.: HITY im. M.I1. [lparomanosa, 2012. — Bunyck 12(19). — C. 117-127.
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NEAarorn4ecKue MOMEHThl (OPMHUPOBAHUS MEXKIPEAMETHBIX CBSI3€d |

aHAJIOTUM , CHCTCMBI I/IH(l)OpMaTI/I‘IHI)IX KOMHCTGHTHOCTCﬁ, I/IH(bOpMaHHOHHO-

ITIOUCKOBBIX, HCCIICA0OBATCIIbCKHUX YMGHI/Iﬁ

126

JIByMepHasi KjaccupuKanus CHCTEM OHJIAMHOBOTO 00y4YeHMsI

CucrteMbl OHJIAHOBOTO 00yueHHs (e-learning systems) MOTyT 3aBUCETH

OT JByX COCTaBJIAIOIIMUX — MCCTa MU BPCMCHH. B 3aBucumoctu ot 3Ha‘IeHI/If/'I,

KOTOPBIC TIPUHUMAKOT 3TH IICPCMCHHBIC, BO3MOYKHBI YCTBIPC BapHUaHTa

peanmzanuu Takux cucreM (puc. 40):

1.

B omHOM W TOM e MecTe, B OJHO W TO XK€ BpeMs BO3MOXKHO
B3aMMOJICHCTBHE, Ha3bIBacMoe «JIUIIOM K Jinity» (face-to-face — F2F);
ATOT BapUaAHT TPeOyeT MPUMEHEHUsI CUCTEMBI TPYIIIIOBOMN MOJICPKKH
JUISL  pemIeHWs  3a7ad  Ha  3aHATAM 1O  PYKOBOJCTBOM
MPENoIaBaTEeNs/ MHCTPYKTOPA; TAKKE B 3TOM Clydae MpeirosiaracTcs
B3aMMOJICUCTBHE HWHCTPYKTOpAa CO CTyJICHTaMH, CTYIEHTa CO
CTYJICHTOM B PEKHUME PEATbHOTO BPEMEHH;

CHHXpOHHOE B3aUMOJICHCTBHUE JIMI, HAXOSIINUXCS B Pa3HBIX MECTax,
C CUCTEMOM; TPUMEPOM HCHOJIB30BAHMS ITOTO BapHaHTa MOXKET OBIThH
BUJICOTPAHCIISANNS IO CETH JICKITUU WJIW TPOBEICHUE MPAKTHICCKOTO
3aHATHSL CO CTYJCHTaMH, pPACHpENeNIEHHBIMU TI0 HECKOJbKUM
ayJIMTOPHSIM, BO3MOYKHO B Pa3HBIX reorpauuecKux MecTax;
ACHHXpPOHHOE B3aMMOJICUCTBHE JIMII, HAXOJSAIIUXCSI B OJHOM U TOM
K€ MECTE; UCIIOJIh30BaHNUE B KJIACCE CHCTEMBI TPYNIIOBON TOIIEPIKKH
B 1r000€ yn00HOE JJIs CTy/ICHTa BPeMS,

ACHHXPOHHOE B3aUMOJICHCTBHUE JIHII, HAXOSIINXCS B Pa3HBIX MECTaX,
C CHUCTEMOW; B JIaHHOM ClIly4ae MOJAPa3yMEBaeTCs, 4TO Y4YCOHBIH
MaTepHua JOCTaBIIACTCS B pa3HOE BpeMs, BO3MOKHO, IO TPeOOBAHUIO
CTYIEHTA.

1% Ramsky Y. Study of Information System of the Internet / Y. Ramsky, O. Rezina // From Computer
Literacy to Informatics Fundamentals / Ed. Roland T. Mittermeir. — Vol. 3422. — Klagenfurt (Austria):
Springer, 2005. — P. 84-91.

1% Pamcoknit 10.C. ®opmyBaHHsS iHPOPMALIHHO-TIONYKOBHX Ta JOCIITHAIBKHX YMiHb MaifOyTHIX
yuuteniB ingopmaruku Tta wmarematuku / FO.C. Pamcekuii, O.B.Pesina / HaykoBuii 4vacommc

HITY

M.

M.IL. AparomanoBa. Cepigs Ne2. KoM’ roTepHO-Opi€HTOBaHI CHUCTEMH HaBUYaHHS.

30. HaykoBux mpanp. — K.: HITY im. MLIL. JIparomanosa, 2012. — Bunyck 12(19). — C. 41-48.
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Puc. 40. [IpocTpaHCTBEHHO-BPEMEHHBIE BAPUAHTHI PeaInu3aliuu Cpeibl e-Iearning

st 6onee MmoAPOOHOTO TPOEKTHUPOBAHUS B3aMMOJICHCTBHS KIMEHTOB
OHJIAMHOBOM CHUCTEMBbl HEOOXOJIUMO YUUTHIBATH HE TOJBKO Takue (haKTOphI KaK
MECTOTIOJIOKEHHE W CHHXPOHHOCTb, HO TaKXe HE3aBUCUMOCTh M (DOpPMBI
B3auMOJIeCcTBUS. Kakplid U3 3TUX KITIOUEBBIX (DAKTOPOB MMEET JBa aTpulyTa.
Tak (akTOp «CHUHXPOHHOCTB» MOXET MMETh JIBa aTpuOyTa — aCUHXPOHHBIN U
CUHXPOHHBIA BapuaHThI; (aKTOp «MECTOIOJIOKEHUE» — BapUaHThl B OJHOM U
TOM K€ MECTE M pacIpe/ielIeCHHOE MECTOIOIOKEHNE; (HaKTOp «HE3aBUCUMOCTH
— WHJUBUAYAJIbHBIM U COBMECTHBIA (KOMaHAHBIN) BapuaHThI; GhakTop «dopmMar
— DJIEKTPOHHBIN M CMEIIIaHHbIN BapuaHThl. B Tabmuiie 5 onucanbl 3HaYEHUS BCEX

3HAYCHUM anI/I6YTOB, a TaK)KC IMMPHUBCACHLBI ITOSICHUTCIBHBIC ITPUMCPBI.

Tabmuua 5
KiroueBbie dakTopbl u aTpuOyThI cpebl e-learning
KiaroueBbie
ATpuoyT 3HaveHune HMpumep
(pakTopsI
ACUHXPOHHBIN JloctaBka JIeKIMOHHBIM
CHHXPOHHOCTH KOHTEHTA Marepuan
MPOUCXOJIUT B JIOCTaBJISIETCS IO
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pa3HoOE Bpems 3JIEKTPOHHOU
ouTe

CUHXpOHHBIN JlocTaBka Jlexms
KOHTEHTa TPAHCIUPYETCS C
OCYIIIECTBIISIETCS | TOMOIIbIo Web
OJHOBPEMEHHO cast
BCEM CTYJICHTaM

B onHOM 1 TOM CryneHTbl Hcnonp3oBanue

KE MECTe UCIIOJB3YIOT CUCTEMBbI
MIPUJIOKECHUE B IPYIIIOBOM
OJTHOM U TOM ke | moajaepxku GSS
mecte ¢ npyrumu | (Group Support
CTyJICHTaMH System) nms
u/unu pelieHus 3a1a4 B
UHCTPYKTOPOM KJ1acce

MecTonomnoxenue

Pacnpenenennsiii | CTyaeHThI Hcnons3oBaHue
UCIIOJB3YIOT CHUCTEMBbI
MIPUJIOKEHUE, TPYIIIOBOM
HAXOJSICh B noaep kK GSS
pa3HBIX MECTax, (Group Support
OTJENBHO OT System) ans
JIPYTUX CTYAEHTOB | pEUICHUSA 3a7a4 C
U UHCTPYKTOpa pa3HBIX MECT

NunuBunyanbusiii | CTyAEHTHI CryneHTsl
paboTaroT 3aKaHUYUBAIOT
HE3aBUCUMO OJIMH | MOYJIU €-
OT JIPYTOTO JJIs learning
3aBEpUICHUS ABTOHOMHO
3a7laHNN, KOTOPBIE

He3zaBucumocrsb OHU U3y4aroT

CoBmecTHBIN CryneHTsl CryneHTsl

paboTatoT y4acTBYIOT B

COBMECTHO IS
3aBepIICHUSA
3a7laHUN, KOTOPBIE

OHM M3Yy4aroT

JTUCKYCCHOHHBIX
dopymax,
00OMEHHUBAIOTCA

UIeIMU

113




DNEeKTPOHHBIN Becp KOHTEHT DneKTpoHHas
JOCTaBIISIETCS BEPCHUS
AJIEKTPOHHBIM JUCTAaHIMOHHOTO
oOpa3om, He Kypca
UCIIOJIb3YETCS
face-to-face
KOMITOHEHTa

®opma =

CwmeanHbIi DJEKTPOHHOE B aynuropun
oOy4JeHwme JCKIIAA
UCIIOJIb3YETCSI B YCUIIUBAIOTCS
JTOTIOJTHEHUE K UCIIOJIb30BAaHUEM
TpaJAULIMOHHBIM KOMITBIOTEPHBIX
3aHATHUSAM B YHPA)KHEHHUI
KJ1acce

KoMnoneHThI 1 BapuaHThI Hcnoib3oBanusa OLE

Cpena omnarinoBoro obyuenust (Online learning environment — OLE)
CYIIECTBEHHBIM 00pa30M UCIOJB3yeT HWHGOPMAIMOHHO-KOMMYHUKATHBHBIC
TEXHOJIOTUM JUIsl u3ydeHuss u obydeHus. B mpoextupoBanue ctpyktypbl OLE
YUUTHIBaeTCs MpodeccruoHalbHas U MpeaMeTHast 00J1acTh, a TAK)Ke WHTErpaIus
U3yYarouiero cooOmiectBa U (HOPMBI, CONEpKAHUS KYypCOB JJIA YBEIHMUYCHHUS
MOTHBAllMOHHON 51 «U3y4aTeIbHON» 3¢ (peKTUBHOCTH. ['maBHBIMU
KOMITOHEHTaMH TaKOW CUCTEMBI SIBJISIFOTCS:

e Crynenr (Learner),

e [lIpenonasareis (Instructor),

e Kypc (Course),

e Anmunuctparop kypcos (Team Administrator),

e CucremHublii anmMuaucTpaTop (System Administrator),

e UuTepHeT (KaKk mIMHA, TTO3BOJISIIONIAS BCEM YIaCTHUKAM/KOMIIOHCHTaM

B3aHMMO/ICHCTBOBATD).

I[Ipu  coBpemenHoit  paspabotke OLE-cpenbr  KOHCTpyupyroTCs
TpexypoBHeBbiIMU — CoobmiectBo  (Community), KnaccHas  komHata
(Classroom), Crymus (Studio). VYpoenb «Coo001IecTBo» MNPeAOCTaBIISIET
OTKPBITYIO TUIOMIAAKY JJIsi B3aUMOJCHCTBUS W OOMEHAa JaHHBIMHU. YPOBCHb
«KmaccHass KOMHata» CONEPXKHUT pa3IudHble Kypchl, a «Crymus» —
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KOMMYHUKAIIMOHHBIM UHCTPYMEHTAPUM ISl TPOCKTUPOBAHUS JACSATEIBHOCTH HA

TOM YPOBHE.

Ha puc. 41 npencraBieHsl ¢a3bl pa3pabOTKH CUCTEMBI OHJIAWHOBOTO

oOyuenus (e-learning cucrema). Kak um mwoboii mporecc pa3paboTKu, OHa

COCTOWT U3 MATHU (a3:

1.

[lepBas ¢a3za — »T10 cOOp TpeOOBaHUIl [JIsi MPOCKTUPOBAHUS
KA4YECTBEHHON CHCTEMBI C YYETOM BCEX IOKEJIAHUM I10Jb30BaATENECH
TOM CHUCTeMbI; HUTOroM (has3bl SIBISICTCS CO3JaHHAs JMarpamma
BAapUAHTOB UCIOJb30BaHUS.

PesynbTaTom BTOpO# (ha3bl, Ha3bIBAEMON «AHAIIN3Y, ABJISIETCS MOJIETh
aHanu3a, KoTopas ompenenser, KakuM o0pa3oM Hamla cuctema OyaeT
peanu3zoBaHa. OHa MOXeET OBITh KaK BPEMEHHBIM KOMIIOHEHTOM,
MOCTOSIHHO M3MEHSIOMIMMCS B XOJIe pa3padOTKH, TaK U MOCTOSHHBIM
apTeakTom.

Tpetbs (aza «IIpoekTupoBaHue» COAEPKHUT ABE MOJEIH CUCTEMBI —
MPOCKTUPOBAHUS M pa3BoOpayuBaHus. MoJiellb MPOEKTUPOBAHUS
NpeACTaBiIsAeT  co00l  OOBEKTHYIO  MOJIElb,  OMMCHIBAIOIIAS
peanu3anui0  CHUCTEMBbI;  MOJIENIb  Pa3BOpayMBaHUSL  CIIYXKHUT
abCTpakIMeil MOJenu peaju3allid W HUCXOJHOTO Koja. OTH JIBE
MOJICNIA  SIBJSIIOTCST  OA3WCHBIMU  JIJIT  MOJIEJIeH  peanu3anud |
TECTUPOBAHMUS, = OHM  HCHOJB3YIOTCA I ONHMCaHUs U
JIOKYMEHTUPOBAHUS IU3ai1HA IPOIrPAMMHOMN CUCTEMBI.

YerBepras ¢aza «Peanmuzanus» COAECPKUT MOJETb peau3aluu,
BKJIFOYAIONIYI0 OMHUCAaHWE KaTajoroB W (HhailJioB, MCXOJHBIX KOJOB,
JTAHHBIX ¥ UCTIOJTHSIEMBIX (halJIoB.

[laras ¢aza — ¢Pasza TectupoBaHMs — BKJIOYaeT B ceOs IUJIaH
TECTUPOBaHUSI (PYYHOTO W aBTOMATHYECKOT0), TECTOBBIE KEHCHI,
KOTOpbIE B IIpoLiecce pa3padOTKU MOTYT U3MEHSATHCA.

Tunuunasgs puarpaMma BapUAaHTOB MCIOJb30BAHUS ITPOEKTUPYEMOU

cucteMbl e-learning npeacrasiena Ha puc. 42. JluarpaMMa co3jiaHa B MOJYJIC

NPOCKTHPOBaHUs mporpammuoro mpoaykra Microsoft Visual Studio 2010

(Ultimate edition). JIumeH3noHHass BEpCUSl TOrO MPOIYKTAa MPEAOCTABIIICTCS

CTyneHTaM u mpernogaBatensMm (dakynsrera unpopmatuku PBY3 «KUITY»
OecrutatHo B pamkax nporpamMmmel MSDN Academy Alliance.
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Use case || Analysis |: Design Deployment | | | Implementation | ! Test
model : model : model model i model 5 model
1. TpefoBaHMA ¢ 2. AHanus 3. NPOEKTUPOBSHWE v 4. PeanzauMAa 5. TECTMPOBIHWE

Puc. 41. ®a3pl pa3paboTku e-learning CUCTEMBI

i R
CHCTEME E-lEEMINg

MpocwaTpueaeT
KaTanor e-Kypcoe

/

Mpocuatpueaet
pesynbTaThbl

CTyaeHT MHHHCTpaTOP
Cosznaet e-kypc
Ynpaenaet e-KypcoM
—_‘_‘_\—H_
MoHHTOPHT Nporpece B
00yYeHHH H OLEeHHBaET CHCTeMHIi
MpenopaBaTens pesynLTaThl

ANMHHHCTPATOP
Mopndpuompyer

HACTPOHKH NPHBHIETHA )}
nons:oBaTenei

L. -

Puc. 42. O61ias fuarpaMmma BapuaHTOB UCIIOJIb30BaHUs CUCTEMBI e-learning

[Mpocreiimass  cucrema  e-learning  CoaepXUT  4YeThIpe  TJIABHBIX
NEUCTBYIOIIUX CyOBEKTa — akmepos (actors).

® CTYyJEHT,

® [IpernoaBaTelb,

®  aJIMHHHCTPATOP,

® CHUCTEMHBIN aJMUHUCTPATOP.

116



Kaxnprii akrep BbICTyHaeT B poau (role) W BBIIONHSIET Oeucmeus
(activities) wu @yuxkyuu (functions). T'moccapuii ¢ OIHCAaHHEM aKTEPOB
IpeICTaBjICH B Tabuuie 6.

Tabmuua 6
['moccapuii cucremsr e-learning
AKTep Omnpenenenue

CryneHt YenoBek, KOTOPBIN X0UeT U3y4aTh WIN U3YyYaeT e-Kypc

YenoBek, KOTOPBIN CO3/1a€T €-KypC U COIPOBOXKIAECT
IIpenonaBarens

e-n3y4deHHe

YenoBek, KOTOPBIN HAOIIOAAET 32 MPOLECCOM €-00yUEHHUS
AJIMUHHCTpATOP

U KOOPAUHUPYET paboTy

. YenoBek, KOTOPBIA OTBEYAET 3a pabOTy CUCTEMBI U

CucremubIi B .

MO (ULIPYET HACTPONKHU MPUBUIIETUNA OCTATIBHBIX
aJIMUHHACTPATOP

aKTEepOB

MHorue KoOJUIEIKM M YHUBEPCUTETHl CO3AAIOT IpHUBaTHbIE oOO0JaKa,
nojJiep KuBaronye pazinuunbie oonact I'T u OuzHec onepauuii npeanpusITU:

e yIpaBlieHWE AJIMHUHHCTPATUBHBIMU CUCTEMAaMH, MPUIOKEHUAMH IS
CTYJEHTOB, MpernojaBaTenel, COTPYAHUKOB  (aKyJIbTETOB H
aJIMUHUCTPAIIHH;

e s desktop yciyr, BUpTyaIbHBIX KOMITBIOTEPHBIX JTAOOPATOPHIA;

® JCCIIEeIOBAaHUA U pa3pabOTKH (BKIOYasi OM3HEC-UHKYOaTOpHI);

® XOCTHUHT HPOEKTOB C OTKPBITHIM KOJOM;

e o0pa3oBarenbHbIE CPEIBI IS COTPYAHUYECTBA CTYACHTOB;

e Ou3HEC aHAJUTHKA yCIyT U BeO-CEPBHUCOB JJIsi COBMECTHOM PabOTHI C
IpYyruMH 00pa30BaTEIbHBIMU YUPEKACHUSIMHU.

O6naunas UT-undpactpykrypa BY3a no3possieT mpeaocTaBisiTh yCIyTH,
OPEBOCXOJAIIME T€, 4YTO MOTYT ce0e TMO3BOJIUTh YHHUBEPCUTETHI Yepe3
Tpaauuronnyto  UT-undpactpykrypy. Tak, Hampumep, nOporpaMMmHas
matdopma st 0osmaunbix BerauciaeHuit Virtual Computing Laboratory (VCL),
peanu3oBanHas B YHuBepcurere mrata CeepHas Kaponmuna (North Carolina
State University), mpemocTaBisieT psj MporpaMMHbIX TexHosnoruii IBM mms
NpUBaTHBIX  oOmauHbix cpeld. VCL 1maer yHUBEPCUTETY BO3MOXHOCTD
IPEJIOKUTH CTYJIEHTaM U MPEenoaBaTessiM OOJIbIlle KaYeCTBEHHBIX PECYPCOB B
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y4eOHBIX ayAUTOPHSIX, B paMKaX MOpOrpaMM JAUCTAHIMOHHOTO OOy4YeHus, B
UCCJIEIOBATENBCKUX JIA0OPATOPHUSX U AOMA.

JIOCTOMHBIM ~ TpPUMEPOM  MOMHOQYHKIMOHAIBHBIX  MPHIOKEHUH,
npejiaraéMblX Kak CepBUC IO TpeOOBaHMIO yHHUBepcuTeTam, siBisiercss Google
Apps, Ipeiaraonil KOprnopaTuBHbIE MPUIIOKEHUS Yepe3 cTaHIapTHbIN Web-
Opay3ep. B uactHoctn, B PBY3 «KUITY» mmardpopma Google Apps for
Education B moyHOI Mepe MCHONb3yeTCs MPEnoaBaTesiMi U CTYACHTAMU IS
B3aMMO/ICHCTBUS B YUEOHOU cpejie.

Ycenemnble riio6aabHblie npoekThl OLE

Haulonee momymnsipHble M YCIEIIHbIE HA CETOMHSIIHUNA JEHb MPOEKTHI
OHJIAWHOBOTO  OOYyYEeHHs, HUCHOJIb3YIOIIME  MPEUMYLIECTBA  OOJIAYHBIX
texnomoruii, —  Coursera  (https://www.coursera.org) u  Udacity
(http://www.udacity.com).

[MpoekT Udacity co3nan aist ieMOKpaTH3aIii 00pa30BaHUs U YIyUILICHHS
MOATOTOBKM IO KOMIIBIOTEPHBIM JUCHUIUIMHAM. Y4YEOHbIC JUCIMUIUIMHBI
npemyaratorcs B dopmare  BHJEO-JICKIIMH, KOTOpPhIE OMHUPAIOTCS  Ha
WHTETPUPOBAHHBIE TECTOBBIC 3aJaHUsI, IOMAIIHUE PAOOTHI; TAKXKE MPOBOIATCS
BUJIcOKOHbepeHun, GOopyMbl B QopmaTe  «CTYACHT-TIPENoaaBaTelby,
«CTYIEHT-CTYICHT».

B kauecTBe memarorndeckoi KOHIICTIIIMU UCTIONb3YeTCsl Moelb «learning
by doing» («u3yuait, nenas caM Ha MPAKTUKE»). 3aJaHusl K KakJAOW JICKIIHUU
NpU3BAaHbl  [OMOYb  CTYA€HTAM MOHATh  KOHUENUMUM M  3aKPEINUTh
Ipe/icTaBlIeHHbIE HA 3aHaTHUM uaeu. Hampumep, B ¢eBpane 2012 roga Obuin
sanymieHsl Ase auciuminabl — «CS 101: Building a Search Engine» u «CS 373:
Programming a Robotic Car»; B ampene 2012 roga Obliv 100aBJICHBI €IIe
yetbipe — «CS212: Design of Computer Programsy, «CS253: Web Application
Engineering», «CS262: Programming Languages», «CS387: Applied
Cryptography».

[Ipoext Coursera mpennmaraet OeCIUIATHBIC OHJIAWH-KYPCHI BEIYIIHX
aMEpPUKAHCKUX YHUBEPCUTETOB. Kypchl BKIIOYAIOT KOHCHEKTHI JICKIIHH,
JIOMalIHUE 3aJaHus, TECTOBBIE 3aJlaHMsl W SK3aMEHAIMOHHbIE Bompockl. [lo-
MHEHUIO  co3JaTened »Toro  mpoekrta, npodeccopoB  CrteHDOpPICKOrO
yauBepcuteta DHapio Hr (Andrew Ng) u Jladusr Komnep (Daphne Koller),
TJIaBHAsE MHCCHSI 3TOTO TMPOEKTa — cienarh oOpa3oBaHUE JOCTYMHBIM BceM. B
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otauune ot npoekra Udacity, mpoekt Coursera npeaiiaraet Kypcbl HE TOJIBKO IT0
KOMITBIOTEPHBIM HayKaM, HO H 10 JPYTUM KaTeropusiM, TaKUM KakK —
«OxoHOMUKA, (PMHAHCHI U OM3HEC», «MaTeMaTrnka U cTaTUCTHKa», «OOIIeCcTBO,
ceTh W uHpopMauus», «OOIIECTBEHHbIE W  COLMAIbHBIE  HAYKW»,
«31paBOOXpaHECHHE, METUIINHA U OMOJIOTHS.

CoBpeMeHHBbIE TIPOEKThl OHJIAMHOBOTO O0Opa30BaHUSI  UCIHOJB3YIOT
IpoIecC BUPTywIM3allud W TaKWe KOHIEMIMU Kak  «OJacTU4Has
undpactpykrypa» (Elastic Infrastructure), «Pa3genenue oOmmumx pecypcoBy»
(Partitioning of Shared Resources) um «Ilynm BBIYHCIHTENBHBIX PECYpPCOB
(Pooling Compute Resources). Bupryanuzamuss uHGPaCTPYKTypHBIX
KOMITOHEHT TUIaT(GOPM OHJIAHHOBOTO OOYYEHHS HYKIACTCS B MHTETPAIlAN IS
oOecrieueHUs] M3MEHYMBONM U TOJBMKHOM («KHUIAKONW») HHPPACTPYKTYPHI,
CIIOCOOHOW YBEJIMUMBATHCS M YMEHBINATHCS O TpeOoBaHW0. BupTyanuzamus
MO3BOJIAET OOecCneYnBaTh TIJI00AJbHBIE WM pa3lIelIeHHbIE TyJbI PEeCcCypcoB
KaXJ1I0M KOMIIOHEHTHI.

B Hactosiiiee BpeMsi CyIIECTBYET MHOECTBO CHEIHATHM3UPOBAHHBIX
pemennii e-learning, manpumep, Google OpenClass, Piazza eFront, ILIAS,
Claroline, OpenSIS u ap. OgHu W3 HHUX NPEICTABISAIOT COOOW CEPBUCHI,
KOTOpBIE SIBIIAFOTCS CHCTEMOHM ympaBieHWs WHGOpMAUEer o CTyIaeHTax
(pemienue ¢ OTKpbITHIMU Kojmamu OpenSIS), npyrue cuctemoil ynpaBieHUs
y4eOHBIM TpolieccoM (BeO-nipuiokenue Piazza), a TpeTbu UHTETPUPYIOT B ceOe
KOMMOHEeHTHI 00enx cucteM (OpenClass).

HoBoe mnokoneHne OHJIAMHOBBIX CHUCTEM OOYYEHHUs MpPEACTaBICHO B
coBMectHoM mpoaykre OpenClass (http://www.joinopenclass.com) kommnanuii
Pearson u Google. OpenClass couetaet B cebe smementbl LMS u cornmanbHbix
ceTeil. 3amyckaThb 3TOT MPOAYKT mojb3oBatenn moryT u3 Google Apps. B
JTAHHBI MOMEHT peanusyercs Oeta-Bepcus OpenClass, B TectupoBaHuM
Y4acTBYIOT MHOTHE YHHUBEPCUTETHI, B TOM 4YHCIIe U Kadeapa HHPHOPMAIIMOHHO-
KOMITBIOTEPHBIX ~ TeXHOJOTH  KphIMCKOTO  MHKEHEPHO-TIEJarOTHYECKOTO
YHUBEPCUTETA.

[Tocnennue necsTh JET OTMEYAETCS TEHACHIIMS CHIDKEHUS OFOKETHON
MOJIJICPYKKU TPAIUITMOHHOTO 00Opa30BaHHUs, UYTO BIICUYCT YBEIMYCHHE CIIpOCa Ha
e-learning cucremsl.
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Crannaptel SCORM

Cucrempl OHJIAWHOBOrO OOy4YeHHs JOJDKHBI —pa3padaTeiBaTbCcsl B
cooTBeTCTBUM ¢ TpeboBanmsmu cranzaproB SCORMY% ) ompenemsrommx
CTPYKTYpYy Y4eOHBIX MaTepuanoB u uHTepdeiic cpenbl BoimonHeHus. SCORM
(Sharable Content Object Reference Model) npencraBasier coboi
YIOPSI0YEHHOE MHOKECTBO (KOJUICKIIMIO) CTaHAAapTOB U CHeHUUKALUNA s
BeO-OpMEHTHPOBAaHHBIX e-learning cucreM. DTta KOJUIGKIHS ONpeaescT
KOMMYHUKAIIUU MEXAYy KOHTEHTOM Ha CTOPOHE KJIMEHTa U XOCT-CUCTEMOH,
npeacTaBsionie codoii Bupryansnyo Mamuay RTE (run-time environment)
JUIS  peall3allid  CUCTeMbl ympaBieHus oOyuenmem (LMS — learning
management system). SCORM wucnons3yer crangapr XML. Ilpusegem
HekoTopele LMS cucremsl, coBmectumbie co SCORM wu noaaep:kuBaromue
3TOT CTaHAAPT:

— Moodle (http://moodle.org) — Modular Object-Oriented Dynamic

Learning Environment — wmoaynbHas 0OBEKTHO-OPUEHTHPOBAHHAS
cpella JIMHAMHYECKOro oOy4eHHs, CBOOOJHO paclpocTpaHsieMas e-
learning maTtdopma: Ha MOMEHT HalMCaHHWs CTaThbu Ha 0Oas3e 3TOM
1aTHOpPMBI OBLIO 3apETUCTPUPOBAHO 65971 CalTOB,
oOcimyXxuBaroIux Oosiee 57 MWIIHOHOB ToJib30oBarened B 216
CTpaHax ¥ 60JIeM 6 MITITHOHOB KypcoB >,

— ILIAS (http://www.ilias.de) — Integriertes Lern-, Informations- und
Arbeitskooperations-System — oaHa W3 TEpBBIX  CBOOOJHO-
pacmpoctpansieMbix LMS cucreM, ucnosib3yeMbIXx B YHUBEPCUTETAX,
koTopas 0azupyercs Ha Apache, PHP, MySQL, XML;

— Sakai (http://www.sakaiproject.org) — cooOIIecTBO aKaJIeMHYCCKHX
WHCTUTYIMM, KOMMEPUYECKMX OpraHu3alii ¥W  HHIUBUIYYMOB,
KOTOpPbIE COBMECTHO pa3padaThiBalOT Cpely COTPYIHUYECTBA U
ooyuenuss (CLE — Collaboration & Learning Environment),

Mpe0CTaBIsCT OecruIaTHYIO 00pazoBaTeILHYIO java-
OpPUEHTHUPOBAHHYIO TUIaThopMY;

127 Ceiinameroa 3.C. CHCTeMH OHIAHHOBOrO HABYAHHS: KiIacu(ikarisi, KOMIIOHCHTH, YCIIIIHI TPOEKTH /
3.C. CeiinameroBa, C.H. CeiitBemnieBa, B.A. Temuenko // Indopmariitai rexHonorii B ocsiti. — 2012. — Ne 13, —
C. 69-76.

SCORM best practices guide for content developers / Learning System Architecture Lab @ Carnegie
Mellon University — USA: Pittsburg, PA, 2004. — 80 p.

28 SCORM Users Guide for Programmers [version 10] / Learning System Architecture Lab @
Carnegie Mellon University — USA: Pittsburg, PA, 2011. — 102 p.

129 Moodle Statistics // Moodle [Electronic resource]. — 2012. — URL: http://moodle.org/stats
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— SharePointLMS (http://www.sharepointlms.com) -
kpocratrgopMenHas kommepueckas LMS-cuctema, Gasupyromascs
Ha matgopme Microsoft Office SharePoint Server 2007 & WSS3.0,
sisieTcst .Net mpunoxxenneM;

— Blackboard (http://www.blackboard.com) — BupryanbHas oOydaromias
cpena ¢ OTKPBITOM apXUTEKTYpPOU, TO3BOJISIET HHTETPALIUIO C APYTUMU
CTyJIEeHYECKUMH HWH()OPMAITMOHHBIMH cHUcTeMaMu. [Iporpammubie
npoayktel Blackboard wucnonesyrorcs moutm B 10 ThICSYax
00pa30BaTENbHBIX 3aBEJICHUAX B 00OJICE UeM IIECTUACCITH CTPAHAX.

Tpebopanus SCORM yuyTeHbl W B BBIINICHA3BAHHBIX  YCIEIIHBIX

r1o0anpHBIX TpoekTax Coursera m Udacity.

MaHudect
MeTa-gaHHbIe
OpraHusaumua

Pecypcebl

MNoa-maHudecT(bl)

dannbl

KOHTEHT, meaua,
oueHnBaHue 1 gp. danneol

Puc. 43. Ctpykrypa yuebHoro makera: aitn manudecra (imsmanifest.xml)
u ¢puznueckue panibl

Crpykrypa y4eOHBIX OJIOKOB M IaKeTOB KOHTeHTa €-learning cucremsl,
npeacTaBieHHas Ha puc. 43, onucana B yactu crangapra « The SCORM Content

Aggregation Model»™. VueGubie 610Kn comepkarT Gailibl ¢ y4eGHBIM

0 SCORM best practices guide for content developers / Learning System Architecture Lab @
Carnegie Mellon University — USA: Pittsburg, PA, 2004. — 80 p.
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MaTepuajoM, a Tmaker — Xml-gair ¢ omucaHWeM CTPYKTYphl IaKera,
Ha3bIBaeMblii MaHupectoM. Manudect BKIIOYaET:

e MeTaJaHHbIE,

® TIOPSAIOK PACTIONOKEHHSI KOMIIOHEHTOB,

® CCHUIKM Ha (haiiibl makera,

® 10/I-MaHU(]ECTHI C ONMMMCAHUEM OTCIbHBIX YacTEH MaKeTa.

broku yyebHOro Marepuaia MoOryT ObITh JIBYX TUIIOB Asset (2JIEMEHT,
KOTOpBIH HE B3aMMOJCHCTBYET C CEpBEpoM e-learning CHCTEMBI, a
00pabaThIBACTCS/MCIIONB3YETCS KIMEHTOM/TIONIb30BATENIeM; 3TO MOXET OBITh
TEeKCT, KapTUHKA, ayauo- WId BHAEOMAaTepuang, W T.I.) U COBMECTHO
ucnonb3yembie  00bekThl  Sharable Content Object (SCO - »snemenr,
B3aUMOJICUCTBYIOIIUN C CHUCTEMOM, MPEACTABISIONIMN COO0OM KOJJIEKIUIO W3
onHoro wiau Oosee asset-a). Ha pwc. 44 mpencraBieHa cTpykTypa Osoka
ydeOHOTO MaTepuaia, coaepxariero Tpu emernTa SCO, T.e. TpH OJWHOYHBIX
y4eOHBIX AJIEMEHTA, JOCTYITHBIC I 3amycka u ucnosb3ytonme RTE (Run-Time
Environment) mis B3aumoaeiicteus ¢ LMS.

L
SCO 2
SCO3

Puc. 44. Ctpyxrypa XML-mabnona

Opranuzanusi yueOHoro martepuana B ctangapre SCORM 3apaercs ¢
MOMOIIIBIO  CTPYKTYPUPOBAHHBIX HAOOpPOB WHCTpyKIui (activities). OnHwu
OTpPaXKalOT B3aWMOJCUCTBHE W HEPApXUI0 pasfaenoB U Moxayiei. Cxema
OpraHu3alu y4eOHOro Marepuajia OCYLIECTBISIETCS METaJaHHBIMHU, KOTOpbIE
MO3BOJIIIOT TOBTOPHO HCMOJB30BaTh YYEOHBIE AJIEMEHTHI, BBITIOIHATH COOPKY
y4e0HOT0 MaTepHaia.

122



Takum oOpa3om, ¢ omHO# cTOpOHBI, e-learning cucrema mpencrapiseT
co0oi 3(hPexTuBHYI0 00pa30BaTENBHYIO TEXHOJIOTHIO, OHA MTO3BOJISIET 3aMEHSTh
HEKOTOpBIE TPATUIIMOHHBIE IMPOTpaMMbl OOY4YEHHS, YMEHBIIATh 3aTpaThl Ha
oOydeHHe, a Takke HMHTeHCU(PUIIMpOBaTh caM mpouecc oOydenus. C apyroi
CTOPOHBI, OHJIaH 00yUYEHHUE MOPOKAAET MHOKECTBO COOCTBEHHBIX MTPOOIIEM.

Ycneunsie riaobansHbie mpoekThl OLE BoBiekaoT B mpolecc 00yueHus
COTHH TBICAY CTYACHTOB co Bcero mupa. [Ipodiaemsr OLE npuBnekaroT mmpokoe
OOIIIECTBEHHOE BHUMAaHHME M HaXOASAT OTOOpaKEHHE JlaKe€ B TMOIMYJISPHBIX
CPEICTBAX MAcCOBOH MH(pOPMAIMK ., KOTOPbIe TPAKTYIOT OHJIANH 0OyYeHHe
KaK MPOUCXOJSIIYI0 PEBOJIOLMIO  BbICHIEro oOpa3oBanusa. OrpomHoe
KOJIMYECTBO YYACTHUKOB yU4€OHOIO IMpOIlecca OTOOpakaeT U CUJIbHBIE U Cladbie
CTOPOHBI OHJIaiHOBOTO 00yudeHus. CuiibHAsi CTOPOHA MAaCCOBOCTH OHJIAMHOBOTO
oOyueHusT — BO3MOXKHOCTb  B3aUMHOW  TOAJEPKKH W  B3aUMHOTO
KOHCYJIbTUPOBaHUSI MHOKECTBa O00y4yaeMbIX, cjlabasi CTOpoOHa MAacCOBOCTH — B
HEBO3MOKHOCTH MPOBEPKHU CTETICHH CAMOCTOATEILHOCTH BBITIOTHEHHS yU4COHBIX
3aJjaHuil ¥ TJIyOWHBI MHAMBHUIYaJbHOTO YCBOEGHMs Y4YEOHOro Marepuana. ITo
o3HauaeT, yro oOydeHue B cpene OLE He compoBoxmaercs, Kak MpaBHIIO,
MOJlyYEHUEM 3a4ETHBIX KPEOUTOB U KakuX-1u00 cepTudukaroB. OrpoMHoe
KOJIMYECTBO YYaCTHHUKOB 00pa30oBaTEeNIbHOTO MPOIEcca B OHJIANHOBOW Cpele B
CaMbIX YCIELIHBIX IPOEKTaX MOPOXKAAECTCA BBICOKUM KaueCTBOM Y4eOHOTro
Marepualia, MOArOTOBICHHOTO CHJIBHEMIIMMU YHHUBEPCUTETAMHU Mupa. B aToi
CBs3U (popmupyercs HoOBas, Tpsaaylias MpoOjemMa BBICHIETO O0pa30BaHUS:
HauboJee yCIenHbple YHUBEPCUTEThI CMOTYT MIPUBJICKATh MUJUTHOHBI CTY/IEHTOB
CO BCEro MHUpa; ciabble YHHUBEPCUTETHI OYIyT HEM30EKHO TEPSATh CTYIICHTOB.
DT  Tporecchl OyAyT [OJNroe BpeMsli CHEPKHUBAThCS HEOOXOIUMOCTHIO
noJTydeHus: OpMaNbHBIX CEPTU(UKATOB, MOATBEPKAAOIINUX 00YICHHE, OTHAKO
paHO WJIM MO3AHO OTPOMHOE KOJMYECTBO CJIA0BIX YHUBEPCUTETOB IO BCEMY
MUPY HEU30€KHO PyXHET, HE BBIIECPKaB KOHKYPEHIIUN OHJIATHOBBIX MPOEKTOB
CHJIbHEHIIINX YHUBEPCUTETOB.

[TomyTHO MOMET paccesThCS WIUTIO3US, IIUPOKO PacCHpOCTpaHEHHas B
Hallel o0pa3oBaTeabHON cpesie — WILTIO3HSI TOTO, UTO Ka)J0€ BhICIIeEe Y4eOHOe
3aBeJIEHUE MOXKET U JIOJDKHO TOJIZICPKUBATh Kakre-TO GOPMBI TUCTAHIIMOHHOTO

oOpa3oBanus. B neficTBUTENHHOCTH, YTOOBI OBITh YCIEIIHBIM OHJIalH, CHaJaJa

31 Advanced Distributed Learning (ADL), Sharable Content Object Reference Model (SCORM®)
Content Aggregation Model Version 1.3. — USA: Alexandria, VA, 2004. — 259 p.
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YHUBEPCUTET JIOJDKEH OBITh YCHENTHBIM B CBOUX ayJIUTOPHSIX, B TPAIUIIMOHHOM
ayJUTOPHOM Y KaMITyCHOM CUCTEME.

3.5 ITPOI'PAMMBI CEPTUDOUKAILINU CIIENUAJINCTOB B
OBJIACTH OBJIAUHBIX BLIUVCJIEHU

B peiitnare rioGambHOR KOHKypeHTocmocobHoctn>  (The Global
Competitiveness Index 2012-2013) — eXeromaHoro HcCCIECIOBaHHS, KOTOPOE
MPOBOIUTCS BeeMupHbIM 3KoHOMEYecKnM (popymom™ (The World Economic
Forum) coBmMecTHO ¢ mMapTHEPCKUMH OpraHU3alusIMH, YKpauHa 3aHUMaeT 73-¢
MECTO U3 BO3MOXHBIX 144-x. OrmeTnm, uto BCceMupHbBIE 3KOHOMHUYECKHIA
bopyM sBISETCA HE3aBUCHUMOM MEXIYyHapOJHON OpraHu3aluel, MUCCHEH
KOTOPOM, TIO CJOBaM CO3JATENEN, SBIAECTCS «YJIYUIIEHUE COCTOSHHUS MHpA
IIyTEM IMPUBJICUYEHUS [EJOBBIX, MOJUTUYECKUX, HAYYHBIX U JPYTUX JIHJIEPOB
oOmecTBa 11 (OpMUPOBAHUS TJIO0ATBHBIX, PETMOHAJIBHBIX M OTPACIEBBIX
nporpaMm». [lapTHepCKUM MHCTUTYTOM (OpraHu3anueil) OT YKpauHbl B OTYETE
«The Global Competitiveness Report 2012—2013» 3assnena CASE Ykpaina —
HEe3aBHCHUMas HENpUObLIbHAS OOIECTBEHHAs OpraHM3alusi, KOTopas MpPOBOJIUT
HKOHOMHUYECKHUE UCCJIEI0BAHMS, aHaIn3 u IPOTrHO3UPOBAHKE
MaKpO’KOHOMHUYECKOU IMOTUTHKH.

Peiltunr  rinoOanbHOW  KOHKYPEHTOCHOCOOHOCTHM  coaepkut 12
COCTaBJISIIOLIMX (MHIEKCOB), KOTOPHIE XapaKTePU3yIOT KOHKYPEHTOCIIOCOOHOCTD
cTtpanbl. OTHOW W3 COCTABIIIOLIMX — IIITOW MO cyeTy — sABiserca «Bwicuiee
oOpa3oBaHue | Tnpo¢ecCHOHaIbHAasl MOJATOTOBKa». YKpauHa IOKa3bIBaeT
JIOCTAaTOYHO ONTHUMHUCTHYHBIE pe3yJibTaThl B oOOpa3oBaHuu (47-€ MECTO IO
uHaekcy «Bpicmee oOpasoBanue M mIpodecCHOHaIbHAs MOATOTOBKA»), UTO
CO31a€T OCHOBY JUISl JaJbHEMIIEro0 pa3BUTUs MHHOBALMK B Hameu crpa”e. Kak
OTMEUYaeTcs B OTYETE, KaYeCTBO BBICIIEro 0Opa3oBaHUsA M MOATOTOBKU KaJIpOB
MMEIOT NIEPBOCTENEHHOE 3HAYEHUE JJII IKOHOMMK TOCYJApCTB, KOTOPBIE XOTAT
pa3BuBaTbca Aanblie. B yacTHOCTH, riobanu3anus COBPEMEHHOW 3KOHOMMKHU
TpeOyeT HalW4yusi Ha pPBIHKE Tpyla CIEUUAINCTOB, KOTOpBIE CIOCOOHBI
BBINIOJIHATh CJIOXKHBIE 3aJladyd U OBICTPO aJalnTUPOBATHCS K H3MEHSIOMIUMCS

32 The Global Competitiveness Report 2012-20013: Full Data Edition is published by the World
Economic Forum within the framework of The Global Benchmarking Network [Electronic resource].
— URL: http://www3.weforum.org/docs/WEF_GlobalCompetitivenessReport_2012-13.pdf

133 The World Economic Forum [Electronic resource]. — URL: http://www.weforum.org
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HOTpe6HOCT$IM OKOHOMMKHM. H606XOI[I/IMLI IIoAXO0AbI, ITO3BOJIAIOIINC 00ecreynTh
IMOCTOAHHYIO MOACPHU3AIHNIO KBaJ'II/I(bI/IKaHI/II/I pa6OTHI/IKOB.

Onnoit u3 mpoOaeM Beiciiero 00pa3oBaHus YKpPauWHbI SBISIETCS Pa3pbiB
MEXKIY 3HAaHHUSIMH, KOTOpPbIE€ CTYJCHT TOJydYaeT B BBICIICH IIKOJE, U
pealbHbBIMU TOTPEOHOCTAMM DSKOHOMHUKM B BBICOKOKBAIU(DUIIMPOBAHHBIX
cnenuanicrax. [loBBICUTh CBOIO  KBAIM(PUKANMWIO WIA  MPUOOPECTH
HEOOXOJUMbIE 3HaHMS yX€ B TIpollecce TPYAOBOM  JEATEIbHOCTU
COBPEMEHHOMY  CHEUHMAIUCTy  (BBIMYCKHUKY,  CTYAEHTY)  TO3BOJISIOT
NONYJISIPHBIE B HACTOsIIEE BpeMs MporpaMmbl cepTudukanuu. Ceprudukaius
no3posisier MT-cnenuanucraM H  CTyJE€HTaM HPHUOOPECTH COBPEMEHHBIE,
BOCTpEOOBAaHHbIE HA PBIHKE TpyJa KOMIIETCHIMUA, KOTOphIE IICHATCA
paboToaTensiMHi, a TaKXE MOBBICUTh YPOBEHb CBOET0 MPO(ECCHOHAIBHOTO U
naxe (uHaHCOBOro noreHuuana. Tak, pe3ynbraThl coBMecTHOro HeadHunter
(http://hh.ru/) u Microsoft wuccnenoBanusi «3aBUCHUT JM 3apruiata oOT
HAJTHYHs/OTCYTCTBUS cepTHHUKaTa?» > MmoKasaiu:

e CcepTUPUIMPOBAHHBIC CHEIUATUCTHI O00JaJaI0T BBICOKMM YpPOBHEM

3HaHUH, KOTOPBIE MTOATBEPKIEHBI MEXTYHAPOIHBIM CTaHIAPTOM;

e 62% MeHEeIKEPOB, OTBEYAIOIINX 3a NPUHATHE peuieHus o Hanme [T-
MepcoHana, MpeArnoyYTyT B3sATh Ha paboTy chenuanucra 06e3
ceptudukara Ha 00Jiee HU3KYIO 3apIliary.

CoBpemeHHbII CHEUUATIACT JTOJIKEH OKa3bIBATh YCIIYTH
KOHKYPEHTOCIIOCOOHOTO ypOBHS, MO3TOMY OH JOJDKEH BIIQJIETh CaMbIMU
COBPEMEHHBIMH TEXHOJOTHSIMH, a JJIS O3TOTO0 OH JIOJDKEH OBITh OJTHUM
TexHonorusM  o0ydeH. CoBpemeHHble HMH(GOPMAIMOHHBIE  TEXHOJOTHUH
pa3BUBAIOTCS Tak OBICTPO, 4YTO 0€3 CHEeNHATM3UPOBAHHOTO OOyYeHUS U
CHequalucTaM Y HAUYMHAIOIIMM  JOCTAaTOYHO  CJIOXKHO  OCTaBaThCsA
KOMITETEHTHBIMU U KBAJIM(DUIIMPOBAHHBIMU KaJ[paMH .

[IpodeccuonanbHas ceprudukaius aaeT BO3MOXKHOCTh | T-criennanucram
MPONUTH 00YYEHUE U TIONYUYUTh O(QUIIMATIEHOE TIOJITBEPIKICHUE CBOUM 3HAHUSIM U
ymeHusiM B obnactu HoBermux MKT. JlocratouHno oOuienpusHaHHas cUcTeMa
cepTuUKalUUA B HACTOSAIIEE BPEMs — 3TO TaK HaszbiBaeMasi MexayHapoanas IT-
cepTuduranus, MO3BOJIAIONIAS  TOJYYUTh  CepTU(UKAT OT  CaMoro
BEHJIOPA/MPOU3BOJIUTENS] TOTO WJIM WHOTO TMpoaykra. Jlugepamu B dTOM

'3 3apucur nm B Poccun 3apmimara ot Hammuus ceprudukara? [DneKTpoHHBIH pecypc]. — Pexum
noctyna: http://hh.ru/article.xml?articleld=736
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HAIpaBJICHUU HA TMPOTSHKEHUH YK€ MHOTUX JIET SIBJISIFOTCS KOMITaHUU-
MPOU3BOJAUTENIM MPOTPAMMHOTO U alapaTHOr0 OOeCleyYeHusi, CETEBOro u
TEJICKOMMYHHUKAIIMOHHOTO 0o0opynoBanus U T.1. (Microsoft, Google, HP, Cisco,
Oracle, IBM u mp).

[lepBas mporpamma ceptudukanuu cnenuaimucros Certificated Novell
Engineer (CNE) nosiBinacs 6aronapst pupme Novell B 1989 roxy™.

Ceptudukar UT-cmenmanucra — 3TO JOKYMEHT, MOJATBEPKIAIOIHIA
YPOBEHb €ro KBaJIU(pUKAIMK B OMNpEIEICHHOW o0nacTy KOMIbIOTHMHTA. B
ceprudukare ykazanel D.UM.O. couckarens, pgara BbAaYM, Ha3BaHHE
CHEIUATbHOCTH, TMOANUCh W TeYaTh OpraHu3alluu, BbIAABIICH cepTHU(UKAT.
Cama no cebe cepTudukaius, OCyleCTBIsIeMas MO IporpaMMam, Hampumep,
IBM Certified Solution Advisor — Cloud Computing Architecture V2 wmu
Oracle9iAS Web Administrator Certified Associate, — »3To mporecc
MOATBEPKICHUS 3HAHUM U YMEHUN ONpe/IeTICHHON KBaTu(UKAIUH.

[TporpamMmebl cepTudukanuu, KOTOpbIE pa3pabaThiBatoTCA
OPOU3BOAUTENSIMA ~ IIPOrPAaMMHOrO  OOECIEYeHHs, BEHJIO0paMu WIH
OpraHu3alysIMH, — 3TO MEPEYEHb KYpCOB U TECTOB, KOTOPHIMH HEOOXOAUMO
OBJIAJIETh U CAATh JUIsl TIOJIy4eHUS cepTuduKaTa onpeieIeHHON KBaTU(PUKAIIUU.
Jlns monyyeHus cepTUuUKaTa  HEOOXOIMMO CHATh OJWH WM HECKOJBKO
cepTU(UKALMOHHBIX SK3aMEHOB B OCHOBHOM B BHJe TecToB. Hapsngy c
AJNIEKTPOHHBIMU TECTaMH (TeopeTHYecKass 4acTh cepTUUIMpyeMOil obnacTtu
3HaHUN) COMCKATENI0 3a4acTyl0 MPHUXOAUTCA cJaBaTh J1abOpaTOPHBIM
(IpakTUYeCKUM) HSK3aMeH, TMO3BOJISIONMIUM  OIEHUTHh MPOQeCcCUOHATIbHbBIC
KOMIETEHIIMH CIIEUAINCTA.

O6miass cxema mporecca cepruduKaluy, MpUBEACHHAs Ha puc. 45,
COJIEPKUT CIIETYIOIINE 3TaIbI:

e pa3paboTKa MporpamMMbl CepTU(DUKALINH;

® [pPOXOXJeHue  cepTu(UKauu B CEPTUPUUUPOBAHHOM U

aBTOPHU30BAHHOM LICHTPE TECTUPOBAHMS,

® [PHUCBOCHHE COOTBETCTBYIOIIETO 3BaHUS M BblJaya ceprudukarta

CHELUAINCTA.

1% Banoscsax H. Ceprudukamus UT-cnenuanucros [dnexrponnsiii pecype] / H. banoscsk. — Pexum
nocryna: http://www.pro-robotu.com.ua/articles.php?alD=273&action=view_article
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Ga3pa60nca nporpaMMlh / IIpoxoxnenue \ / Beinaua \

cepTH(UKALUU: cepTuUKaALUM B LEHTpeE ceprudukara:
TeCTHPOBAHMSA:

— TIIepeveHb po — cOOp IaHHBIX 110

CIIELUAJILHOCTEH 110 — mepefada nposainepy Ka)XJIOMY COMCKATENIO,

MPOrPaMMHOMY NIPOIYKTY; TECTUPOBAHMS IIPAB H

porp My Tip ’ p p — IIPUHATHE PEIIEHUS O

JOKYMEHTAIUM Ha

— opmupoBanue i MIPUCBOEHUU
MIPOBEJICHUE TECTUPOBAHMS; )

CoJIepKaHUs TECTOB U KBaJH(pUKaLuy;

que6HHx KYPCOB. / ( MIPOBE/ICHNE TCCTI/IpOBa}H/Iﬂ/ k_ BbLIaYa CepTH(HKAT y

Puc. 45. Cxema nporecca cepTuGUKaAIIH

[Iporpamma cepTudukaim, Kak MpaBuUiao, Ha3bIBA€TCS B COOTBETCTBUU C
nosiyqaemoil cneuuanbHocThio. Hampumep, ceptupukar MCAD (Microsoft
Certified Application Developer ) moareepxmaer Hamuuue y UT-cnemmanucra
HAaBBIKOB  MCIOJb30BaHUsS TexHosnoruii Microsoft s pa3paboTtku
OOCITY’>KMBaHUSI TPUIOKEHHUM, KOMIIOHEHTOB, BEO-KJIMEHTOB U paboyux
CTAHIMi, 4 TAK)KE CEPBEPHBIX CPEICTB 0OPabOTKH JAHHBIX YPOBHS OTACHA ..
[Iporpamma cepTuduKauu MOXKET BKIIIOYATh:

1. nepeueHb Kypcos,

2. TIepeYeHb TECTOB,

3. mpaBuia GopMHUPOBAHUS TPEKa, 00SCIICUNBAOIIETO CEPTUPHUKAIHTO.

Tpex — HaOOp TeCTOB B paMKax OJHOW W TOH ke cepTudUKaIuu,
JIOCTATOYHBIA 11 TIOMYy4YEHUS COOTBETCTBYMOmIero 3BaHus. CyliecTBOBaHUE
TPEKOB OOYCJOBJIEHO TE€M, YTO TECTHI B NpEJeiax OJHOW MPOrpaMMbl UMEIOT
pasHbIii Bec. EcTh oOsi3aTenbHBIE TECTHI, @ €CTh TECTHl OMIIMOHAIBHBIE — Ha
BEIOOD (free elective — Kypc Mo BeIOOPY/PpaKyIbTaTUBHBIN, CHHOHUM: optional —

137

OMIIMOHAIBLHBI) K mnpumepy Ha puc.46 mnpuBeaeH TpeK MOJYyUYCHHS

% Ceprudmkarer  Microsoft 1o HasBammsM  [DNeKTpoHHBI pecypc]. — PexuM  mocryma:
http://www.microsoft.com/learning/ru/ru/certification/view-by-name.aspx

70 nporpammax ceprupukamuu [nekTpoHHsi pecype]. — Pexum nocryma: http://www.edu.kvazar-
micro.com/education/about_educ/educ_cert_about.php
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ceprupukanmu Cisco Certified Design Professional (CCDP) npu momortu
Habopa kypcoB. ROUTE (Implementing Cisco IP Routing) + SWITCH
(Implementing Cisco IP Switched Networks) + ARCH (Designing Cisco
Network Service Architectures). Ksamudukamus Cisco Certified Design
Professional cBumerenscTBYeT 0 mMpodheCCHOHATHPHOM BIAACHUH BOIPOCAMHU
npoektupoBanus cereil. JuzaiiHep cereii CCDP Moxker mnpoeKkTHpOBaTh
JIOKaJbHBIE W TJOOATBHBIE CETH, CETH JOCTYIA, HCIONB3ys] MOIYIbHYIO
apXUTEKTypy U oOeclieyuBas ONTUMAIbHOE COOTBETCTBUE IOJYYEHHOIO
IIPOEKTA IOTPEOHOCTAM OH3HECA M TEXHUIECKUM TPEOOBAHISM

Kypc ROUTE (Implementing
Cisco IP Routing)
Ok3amen 642-902 ROUTE

[::"] Ksamudukanms

Kype SWITCH (Implementing |:> Cisco Certified Design

Cisco IP Switched Networks) )
Sx3amen 642-813 SWITCH Pr?éeggg?al

o

Kypc ARCH (Designing Cisco
Network Service Architectures)
Ox3amen ARCH

Puc. 46. Tpek nonyuenus ceprudukarmu Cisco Certified Design Professional

OnucaHHasi BbIIIE TEXHOJOTHS OOJAUHBIX BBIYMCIIEHUHM, aKTyaJlbHOCTb
NPUMEHEHUsT JAaHHOM TEXHOJOrMM omnucaHbl Bblmie. HeoOxonuMocTs B
OpraHu3alMy €JUHOr0 MH(OPMALMOHHOIO MPOCTPAHCTBA JIHO0O0NW COBPEMEHHOM
OpraHu3aliyd ¢ BO3MOKHOCTBIO pa0OThl B HEMl Kak B OpuCE, TaK U BHE €ro —
COBPEMEHHAsi MUPOBAasl TCHICHIIUA TEHCHLINS.

Bo BcéM wmupe BO3poc CIOpoc Ha  pealu3aldio  o0JavyHOM
nHOPMAITMOHHOW MH(PPACTPYKTYPHI MPEANPUATHNA, OpPTaHU3AINi, 3aBEICHHM.
3a 3TUM TPEHIOM CIEAYIOT U 00pa30BaATENbHBIE YUPEKIACHUS, 3Ty «0OJaUHYIO»
TEHJCHIIUIO JOKA3bIBAIOT HU(PHI, IPUBEACHHBIE UCCIIE0BATEILCKON KOMITAHUU

138 Cisco. Heobxommmbie ceprudukarmu UT crenuaminctos. IIporpaMMel 00ydeHHs B 3aBHCHMOCTH
oT creruanu3anui u 3a1a4 [OnexTpoHHbII pecypc]. - Pexum JOCTyIa:
http://www.flane.com.ua/medi_a/pdf/Cisco_russia_final.pdf
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IHS iSuppli (www.ihs.com): mnoanucku Ha oOJayHbIe YCIyTU OyayT
MPOJO0JIKATh PACTH, YBEJIIMUYUBASICH, MO OIlEHKaM, ¢ 625 MmumnoHoB B 2013 roay
mo 1,3 mupa. momesoateneit mo 2017 roma™ . BceoGummii, onpaBaHHbIT
MPAaKTHKOH, B TOM UHCIC IEJAarOrHYecKoil '\, HHTepec K OOIAYHBIM
TEXHOJIOTHUSIM, SIBIIIETCS CBO€OOpa3HbIM BbI3oBOM st MT-cnenmanucTos.
[loBbICUTH YpOBEHb 3HAaHWN, PACIIMPUTH TEKYIIMH HAOOpP HABBIKOB IO
TEXHOJIOTUSIM ~ OOJIAYHBIX  BBIYUCICHWA CTYJEHTaM © TMPEerojaBaTeIsIM
KOMITBIOTEPHBIX CHEIMAIbHOCTEN MO3BOJSET Y4YacTUE B CIEIHUATU3UPOBAHHBIX
TPEHUHTAX U Kypcax.

OO61ayHble TEXHOJIOTUU OTKPBLIU COBEPIIEHHO HOBBIE BO3MOXKHOCTHU LIS
caMo0Opa30BaHMsI W TOBBIIICHUS KAaueCcTBA 3HAHUM M yMEHUM CTyJIEHTaM U
BBIITYCKHUKAM KOMITBIOTEPHBIX crenuainbHocTel. [lo  Oombliomy  cuery,
porpaMmbl CepTU(DUKALINKU, O KOTOPBIX MOUIET peub HUXKE, MPEIOCTABIISIOT
camMuM TpenojaBarensaM jgucuuiuiuH B obmactu UKT HeorpaHudyeHHbIe
TEXHUYECKH BO3MOKHOCTH ITOBBIIICHHS CBOCH KBaTU(UKAIIH.

Jist Toro 4toObl MOMOYh KOHEYHOMY IOJIH30BATEIIO/TIOTPEOUTEITIO
OOJaYHBIX BBIYUCIEHUN JIOCTHUYb JKEIAEeMOro pe3yibTaTa, HEOOXOAUMO
o0najaTh HEKOTOPHIM HA0OpPOM TEOPETUYECKUX 3HAHMM M MPAKTUYECKHX
HaBbIKOB. [IproOpeTeHrMEe HaABBIKOB MPAKTHUUYECKOIO  HMCIOJIB30BAHUS U
MPUMEHEHUS 00JIAaYHOTO MPOAYKTA OKA3bIBACTCS 3a4aCTyI0 HEBO3MOXKHBIM  JJISI
cnenuanucta B oosactu UT B cuiy psia npuunH: GUHAHCOBBIX, TEXHUYECKUX U
T.1. HemHorue BeHAOPHI MPEAOCTABIAIOT OECIUIATHBIA JOCTYyI K CBOH
obnaunbIM nipoayktam. Cpenu takux, Hanpumep, Google, Microsoft u ap.

B Takoit curyanuum OJHUM U3 peaJbHBIX CIOCOOOB TMOJYYCHUS
HEOOXOJMMBIX 3HAHUM W YMEHMH B 00JIACTM OOJIAUHBIX TEXHOJOTUM
MPEACTABIIAIOTCA MPOrpaMMbl CepTHU(UKAIIUKA, KOTOPbIE B HACTOSAIIEE BpeMs
aKTUBHO TpEJIaraloT BeAyIIre o0JavyHble TTOCTABIINKU, CPEIU KOTOPHIX CTOUT
ormeTuTh Microsoft, IBM, Google, VMware u np. B tabnuie 7 nmpeacraBiieH
KpaTKuii 0030p mporpamMMm cepTUHUKAINK CIEUATUCTOB B chepe o0IadHbIX
BBIYMCIICHUN.

139 Consumers Aggressively Migrate Data to the Cloud in First Half [Electronic resource]. —
URL: http://www.isuppli.com/Home-and-Consumer-Electronics/MarketWatch/Pages/Consumers-
Aggressively-Migrate-Data-to-the-Cloud-in-First-Half.aspx

"9 Xmapsi Texuonorii as ocsitum 3 Office 365 // Komm'totep y mkomi Ta cimMi : HayKOBO-METO.
KypH. — 2012. —Ne 5. — C. 55-56

! H.B.Mop3e. XmapHi 064KCICHHS B OCBITi: JOCBiJ Ta mepcrekTHBH BrpoBamkenns / Mopse H.B.,
Kysbminceka O. // Tndpopmaruka ta iHpopmariitHi TeXHOIOTI B HaBuanbHUX 3akiagax. — 2012, — Nel.
—C. 109-114.
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Ta0muma 7

00630p mporpamMM cepTUPUKAINH CTICIIHATIMCTOB B chepe 00TauHBIX

BBIUNCIICHUI
ITporpasss: PaccmarpuBaemeie Oxunaemble pe3ysIbTaThl
T — TIPUITIOKEHUS U 00ydeHHs TI0 MPOrpaMMe
TIPOIYKTHI cepTuduKanym

Google Apps CepBucsol argopmsl | HaBbiku 1 3HaHUSA,
Certified Google Apps HEOOXOAMMBIC IS
Deployment pa3BepTHIBAHUS, HACTPONKHU
Specialist u murpanuu B Google Apps
Beb-aopec: JU1st Ou3Heca.
http://certification.go
ogleapps.com/
MCSE: Reinvented | CepsepHas CrocoOHOCTh CTPOUTH
for the Cloud oriepaIioHHast KOMIUICKCHBIE PEIICHHSI
Beb6-aopec: cuctema Windows CEepBEPHOM
http:// Server 2012, cuctema | uHGpacTpyKTYpHl. HaBbiKH,

www.microsoft.com/
learning/en/us/certifi
cation/mcse.aspx

XpaHCHUS U
ynpasnenust bJ] SQL
Server 2012,
iatgopma st
pazpaboTku

SharePoint 2013,
MIOYTOBBIN CEPBEP

HEO0OXOIMMBIE JIJIs 3aITyCKa
COBPEMEHHBIX IIEHTPOB
00pabOTKU JTaHHBIX.
Hasbiku BupTyanmu3anumn
pabounx CTOJIOB, a TAK¥KE
MOCTPOEHUST YACTHBIX
00JIaKOB ¢ HOMOILBIO

Exchange 2013, npwioxkeHuid Microsoft.

miatdopma System

Center 2012
IBM Certified [Tnardopma IBM 3HaHMEe TPUHIIUIIOB
Solution Advisor — SmartCloud 00JIaYHBIX BBIYUCIICHHIA:
Cloud Computing Application Services, | mozaeneli pa3BopadrBaHus,
Architecture V2 UHPPACTPYKTYPHBIC CCPBHCHBIX MOJICIICH,

Beb-aopec:
http://www-
03.ibm.com/certify/c
erts/50001102.shtml

pemenus: IBM Smart
Business Test &
Development Cloud

00JIaUHBIX OM3HEC MOJIEIEH.
HaBbiku paboThI C
npunoxenussmu IBM s

00JIaYHBIX BBIYMCIICHUH.
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Certified Cloud
Technology
Professional
Beb6-aopec:
http://cloudschool.
com/certifications/tec
hnologyprofessional

be3s npuBs3ku k
00JTaYHBIM PEIICHUSIM
(IPUIIOKEHUSIM)

KOHKPCTHOI'O BCHIO0PA.

[Tonnmanune
byHIaMeHTaIbHBIX
MOHATUH ¥ TEPMUHOJIOTUU
00JIauYHBIX BBIYMCIICHHUH T10
dbopmymuposke NIST.
[TpakTHdeckre 3HAHUS,
MO3BOJISAIOIINE
HCIIOJIb30BaTh TaKHeE
CEpBUCHBIE MOJIENIU

KaK MpOrpaMMHOE
oOecrieyeHue Kak yciayra
(SaaS), mnardopma kak
cepBuc (PaaS) u
uH(ppaCTPYKTypa Kak

ycayra (IaaS).
Vmware Certified KommuiekcHsrii CriocoOHOCTD
Proffesional (VCP) | uHTErprpoBaHHBII yCTaHaBIINBATb,

Beb-aopec:
http://mylearn.vmwar
e.com/portals/certific
ation/

MaKeT MPOTYKTOB JIJIs
CO3/IaHus 00JauyHOM
UHGPACTPYKTYPHI
VMware vCloud.
[TnaTdopma
BUPTYyAJIN3allun
VMware vSphere.
vCloud Director —
LICHTP YIpaBJICHUS
o0agHOM

UHOPACTPYKTYPOH.

HacTpauBaTh U
aIMUHUCTPHUPOBATH
00J1auHyI0 Cpesy C
ucnoas3oBanuem VCloud
Director u cBsi3aHHBIX C
HHM KOMIIOHEHTOB.
3HaHMS ¥ HaBBIKH,
HEOOXOIUMBIE IS
YCIICIIHON YCTAaHOBKH,
pa3BepTHIBAHUA,
MacITabupoOBaHUS U
YIPaBJICHHS CpelaMy
VMware VSphere.
IIpakTnueckue 3HaHUA B
00JaCTH BUPTYaIU3aIUH U

KOHCOJIUAAINN CEPBEPHBIX
cpen.

Cisco Career
Certifications

CereBoe
obopynosanue Cisco

HaBbiku ycTaHOBKHU U

TECTHPOBAHUS 0A30BBIX
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Beb-aopec: CETEBBIX (PYHKIIHIA,

http://www.cisco.co JIMArHOCTUKHU HEOOJIBIINX
m/web/learning/le3/I MapIIpyTH3HPYEMBIX U
earning_career_certif KOMMYTHPYEMBIX CETeH,
ications_and_learnin BKJTIOYast HACTPOUKY IP-
g_paths_home.htmi ajipecalliy, BHEIPCHHE

IIPOCTENIIINX MEP
0€30IMacHOCTH U
IMOHMMAaHHE OOIINX
MIPUHIIUIIOB pabOThI
OECIIPOBOIHBIX CETEH.
CriocoOHOCTB
MPOEKTUPOBATH
KOMMYTHPYEMYIO HITH
MapuIpyTU3UPYEMYIO CETh,
cocrosmyto u3 LAN,
WAN u pa3In4HbIX
CEPBHCOB.

HaBrpiku 1 3HaHUS B
00J1aCTH CETEBBIX
TEXHOJIOTUH U

TEJIEKOMMYHUKAIIUH.

Crnenyer 3aMeTUTh, YTO MPHUBEJACHHBICE B TaOIUIlE 7 MTPOTPAMMBI,
MMEIOT CYIIECTBEHHBIM HEIOCTATOK, ACIAIONAN UX MAJIOAOCTYINHBIMHU JJIS
cTyneHta wuiad HauumHawpmero MHWT-cmeumamucra, — BCe 3K3aMEHHBI,
MO3BOJISIIONIME MPOUTH cepTUdUKALINIO, TPOBOJATCS HA IJIATHOW OCHOBE. B
TAKOM CHUTyalUW CTYJAEHTaM KOMIIBIOTEPHBIX CIEUHUAJIbHOCTEH A
MOBBIIIIEHUsI CBOEW KBadW(PUKAIIUU WM JJIS MOJYUYEHUS] HABBIKOB pabOTHI C
COBPEMEHHBIMU TEXHOJOTHSMH YMECTHO TPEJI0KUTHh OecriaTHOE OHJIAWH
o0ydeHHe B BUPTYQJIbHBIX aKaJeMUsIX.

Hanpumep, B KpbIMCKOM HHXEHEPHO-IIEAArOTHYECKOM YHUBEPCUTETE
CTyleHTaM crennaiibHocTH MHdopMaTtuka B KadecTBE BHeEayJAUTOPHOMU
CaMOCTOATENbHON  paboThl TpU  W3YYEHUW JIUCHUIIIUHBI  «OOmayHbIe
Bbrunciienust (Cloud Computing)», mpennaraercsi NpouTH Kypc OOy4deHUs B
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BUpTyanbHOil akagemun MVA (Microsoft Virtual Academy)™*

yauBepcutere Mubopmanronnsix Texuomoruit (MHTYUT)™,

u B NHTepHeT-

[Tomyunts oOpazoBanue B cdepe IT mocpeacTBOM OHIAMHOBOTO
oOyuenust npeanaraer koproparms CiSCO co cBoeit mporpammoii «Cereas
akagemusi Cisco»™*. TIporpamma CereBoii axagemun Cisco IpemoCTaBISET
CTYAEHTaM BO3MOXXHOCTb NPUOOPECTH 3HAaHHUSA, HEOOXOAMMBIE NIl pabOThl B
chepe UT, cerelr u TenekommyHuKanuii. [IporpamMMa BKIIIOYaeT matepuaisbl,
JOCTYIHbIE 4Y€pe3 OHJIAlH, 3JEKTPOHHBIE CHUCTEMbl OLIEHUBAHUS 3HAHMM,
IIPaKTUYECKHUE JTA0OOPATOPHBIE 3aHATHS, a TAKXKE KypChl MO MOATOTOBKE IS
noxydeHust npodeccuoHambHbIX cepTrdukaroB CiSCO, HEHHOCTh KOTOPBIX
IPU3HAIOT MHOTHE OpPraHu3aluy, 1aXe padOoTaoIuUe Ha CETEBOM 000py10BaHUU
JIPYTUX MPOU3BOJUTENIEH.

B coBpemenHoMm oOmectBe 0a30Bble 3HaHUA 1O WH(OPMAIMOHHBIM
TEXHOJOTHSIM HEOOXOJUMBI BCEM CIIELMAINCTaM HE3aBUCUMO OT cgepbl
NEeSATEIbHOCTH.

[Ipodeccuonanphas cepTuduKanus JaeT BO3MOKHOCTh I T-crienuanucram
npolTh oOOy4YeHHE U MOJYy4YUTh O(PUIHUAIBHOE NOATBEPKIACHUE CBOUM
KOMIETEHIIUSIM B 00JacTM HOBEHIIMX HMH(POPMALMOHHO-KOMIIBIOTEPHBIX
texHosoruid. IIporpammel cepTupukani U OOy4eHHME B BHPTYaJIbHBIX
aKaJeMHUAX TEXHOJOTHAM KOMIIBIOTHHIA MOTYT CTaThb HEIUJIOXOW OCHOBOHM JJIA
Bbiciiero obOpazoBanus B cepe HKT. I[lomMmuMo 3HaHHMid O COBpPEMEHHBIX
UH(POPMAILIMOHHBIX TEXHOJIOTUSIX, CTYAEHThl MOJY4YarT JOIOJHUTEIbHbIE
MPEUMYILECTBA IS AajbHENIel TpodecCuOHaIbHOM 1EeATETbHOCTH.

3.6 YYEBHASA JUCHUIIJIMHA «OBJIAYHBIE TEXHOJIOT'UHA
(CLOUD COMPUTING)» 4JIs1 HOATOTOBKHA CIELHUAJIUCTOB B
OBJIACTU HH®OPMAIIMOHHBIX TEXHOJIOT UM

B cdepe wuHbOpMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM W A
oOpaszoBaHus B 3TOM cepe nosBuiack HoBas 00sacTh «O0Ia4HbIE TEXHOJIOTUU
/ Cloud Computing», KOTOpYyI YHHBEPCHUTCTCKHME IPEMOAaBaTeId IO KHBI

“2 Microsoft Virtual Academy — Kypcor [Dnektponsblii pecypc]. — Pexum mocryrma:
http://www.microsoftvirtualacademy.com/Studies/SearchResult.aspx

3 Mureprer-Yuusepcurer MudopManmonusix TeXHONOrHil — IHCTAHIMOHHOE OOpa3OBaHHE —
INTUIT.ru [OnekrponHblii pecypc]. — Pexxum nocryma: http:/www.intuit.ru/

4 CereBas Akamemms Cisco — Ilporpama Mepexunx akagemiii Cisco — Cisco Systems
[Onextponnslit  pecypc]. —  Pexxum  goctyma:  http://www.cisco.com/web/UA/training/
networking_academy.html
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y4eCTh B MOATOTOBKE CTYACHTOB. YUUTHIBATh MOKHO, BKJIIOYas B Yy4eOHBIE
JUCHUIUIMHBL BO3MOXKHOCTH W HMHCTPYMEHTApHi, MOCTaBJISIEMbId OOJauYHBIMU
npoBaiiiepaMy, a TakXe JUIsl TMOATOTOBKH CHEUUAIUCTOB, KOTOpble OyAyT
pa3BUBaTh 3Ty OTpacib, TOTOBUTh HOBBI WHCTPYMEHTAapui, obOecreuynBaTh
uHPOpMAIMOHHYI0 ~ Oe3omacHOCTh  00JauHbIX — XpaHwiunl.  [Ipumepsr
UCTIOJIb30BaHUsI MHCTPYMEHTapHs 00JauHbIX MpoBaiiiepoB (Hanpumep, Google,
Amazon, Microsoft) Hamu yxe NPUBOIWINCH, IIOATOMY MBI HE OyAeM 3]1eCh
OCTAHABJIMBATHCS HA ATOM aCIIEKTE BO3MOXKHOCTEH 00JIAYHBIX TEXHOJIOTHUH.

[IpoGnema BKIHOYEHHUS B y4EOHBIE NUCLMIUIMHBI WM pa3pabOTKa HOBBIX
JUCHUIUIMH MO OOJauHbIM BBIUKCICHUSM CTOMUT TEpe]] MHOTMMHU Kadeapamu
YHUBEpCUTETOB Mupa. B cratee U. COMMepBI/IJIJIel45 00CYXIat0TCsl BOIPOCHI
oOyueHusi 00JIaYHBIM TEXHOJIOTUSIM C TOUKU 3PEHUsI TPOrPaMMHON MH)KEHEPUH,
T.e. pa3pabOTKU MNpOTrpaMMHBIX MNpoAykToB. B crtatee JI. I'umama u ero
coaBTopoB'*® mpeiaraercs paspaGoTaHHas aBTOpaMH ydeOHas IMCIUIUIMHA [0
O0JJaYHBIM TEXHOJIOTHSIM. OJTa JHUCLUMIUIMHA, KOTOpas BKJIKOYEHA B Y4YEOHBIN
wiadn YuuBepcureta Cyppes (University of Surrey; BenukoOputanus),
MO3UIIMOHUPYETCS KaK BBOJHBIA KypC MO OOJAYHBIM TEXHOJOTHSM, KOTOPBIHA
OXBaThIBa€T  BONPOCHl  MPOrPaMMHOIO  o0ecnedeHus,  IUaTHopMmsl,
UHPPACTPYKTYPHI KaK CEPBUCOB, TAKKE PaCCMaTPHUBAIOTCS BOTIPOCHI, CBA3aHHBIC
¢ obmaunpiMu mpotokojamMu SOAP m REST. B pamkax 3Tol JUCHMIUIMHBI
MPOBOJSITCS COIOCTaBIICHUsI >KagHOro W P2P kommbroTuHra, 0OCYXKAArOTCs
corjamieHusi 00 ypoBHe mpenocTtaBieHus: ycayr SLA, o0iayHas S5KOHOMHKA U
0€30MacHOCTb.

B crarbe U. ComMmepBWIIIE MpenjaraeTcs paccMaTpUBaTh BOIPOCHI
oOyueHus: OO0JIaYHBIM TEXHOJIOTUSAM, COJCp)KAHUS JUCHUIUIMHBI C Tpex
MIEPCIICKTHB:

1. Cencubunuzayus (Sensitization). PacckaspiBaTh CTyZeHTaM 00
OOJJaYHBIX TEXHOJIOTHSIX M KaKk HMH TMoyb3oBaThesa. llenb 3Toid
NEPCIEKTUBBl — O3HAKOMUTH CTYACHTOB C MaTepHaOB OOJIaYHBIX
TEXHOJIOTHI, YTOOBI M0 OKOHYAHWW YHHUBEPCHUTETA, CTOJKHYBIIUCH C

TEeMAaTUKOW  OOJaYHBIX TEXHOJOTHH, OHHM HE  PacTepsIInCh.

145 Sommerville 1. Teaching cloud computing: a software engineering perspective / lan Sommerville /
arXiv:1209.0948 [cs.DC]. Submitted on 5 Sep 2012. [Electronic resource] - URL:
http://arxiv.org/abs/1209.0948

8 Gillam L. Teaching Clouds: Lessons Taught and Lessons Learnt and Lessons Learnt / L. Gillam,
B. Li, J. O'Loughlin // Cloud Computing for teaching and learning: strategies for design and
implementation.  [Electronic  resource] — URL: http://www.cs.surrey.ac.uk/BIMA/People/
L.Gillam/downloads/publications/teaching_clouds.pdf
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Cencubunuzauus — 3TOW TepBasi CTYNEHb B 3HAKOMCTBE C HOBOMA
00JIaCThI0 OOJIAYHBIX TEXHOJIOTMM M BKIIOYEHUS 3TOr0 TONHUKA B
y4eOHbBIC TJIaHBI.

2. Ipuoopemenue npaxmuueckux naewvikoe (Practice). C Ttouku
3peHUs  JITOW  TEPCIEeKTUBBI  CTYACHTBHl  JIOJDKHBI  TOJTyYaTh
MPaKTUYECKUE DJIEMEHTHI 3Toro Tomuka. Hampumep, B 00JayHBIX
TEXHOJOTHSIX ~ 3TO  MOXET ObITh paboTa C  cepBepamu,
MPENIOCTABISAIOMIUMHA  O0JIaYyHBbIE YCIIYTH, OOJIAYHBIX MPOBANIEPOB
AWS, Microsoft Azure, Google App Engine. TIIpuoOperenue
MPAKTUYECKUX HABBIKOB MPEACTABISIET COOOM CIEAYIONIYIO TMOCTe
CEHCUOWJIN3AIUU CTYIIECHb.

3. IIpunyunet (Principles). Drta mepcrnekTHBa  MOApa3zyMeBacT
pacCMOTpeHHsI  CTyAeHTaMHd  (PyHIaMEHTadbHBIX  MPUHITAIIOB
oO0navHbIX TexHOJorui. [loHMMaHWE ATHX MPHUHIIUIIOB CTYACHTAMHU
MMEET ISJIb 03HAKOMJICHHUS NX ¢ OOIMMHU 00acTIMU 3HAHUN, HEXKEIIH
CO crenuPrUIecKuMU TEMATUKAMH.

OO0rayHbIe TEXHOJOTHHM C TOYKH 3PCHHUS MPOTPAMMHONW WH)XCHEPpUH HE
MPEACTABIAIOTCS a0CONIIOTHO HOBOM 00sacThio  3HaHW. OHU  TOJIBKO
PaCIIMPSIOT TPAHUIIBI POTPAMMHON WHKEHEPHH, BKITIOUAsl B HEE HOBBIE TEMBI
HOBBIE TTOIXO/IBI.

Mps1 npeuiaraeM CleAyOIMUNA BapUaHT M3YYCHHUS] YUCOHOW TUCITUTIIMHBI
«O6naunbie Texnogoruu (Cloud Computing)» s cTyIeHTOB 00pa30BaTEeIbHO-
KBaJTM(UKAIIMOHHOTO YPOBHSI «MAarvcTpy, CHEIHATU3UPYIOMUXCS B 00JIacTH
UH(OPMAITMOHHBIX TEXHOJIOTHH.

Obmee kommuectBo yacoB 108 (3 kpeaura ECTS), u3 nux 18 yacoB Ha
JEKLUHOHHbIE 3aHsATHs, 18 — gjabopaTopHble 3aHATUSA, 72 Yaca Ha
CaMOCTOATENbHYI0 paboTy. JlucummivHa JAenuTcs Ha J1Ba MOAYJIS —
«Konnenmuu 00nauHbIX TeXHONOTHIY, «VIMIUIEeMEHTalusT W peann3aius
OOJIaYHBIX TEXHOJIOTHI.

Kommiexe 3HaHmii, koTopbiii (popmupyercs aucHUIIMHON «O0nadHbIe
texunosoruu (Cloud Computing)», OTHOCHTCS K MPUHIIKAIIAM MPO(HECCHOHATBHOM
MOJITOTOBKA M OT HETO 3aBUCHT KAauyeCTBO IMOATOTOBKH BOCTPEOOBAaHHOTO Ha
peiHke Tpyaa | T-cnenuanucra.

Henpto aucrmmummbabl  «O0naunbie TexHojoruu (Cloud Computing)»

ABJACTCA OBJIAACHUC CTYACHTAMHM TCOPCTUYCCKUMU 3HAHUSAMHU B obnacTn
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00JIaYHBIX BLI‘IHCJICHI/II;'I, d TaK¥KC MPAKTUICCKUMHU HABBIKAMU HCIIOJIb30BAHUA WU

MPOECKTUPOBAHUSI O0JIAYHBIX MTPOTYKTOB.

3amauamu yaeOHOM nucMIuInHbl «O0JaYHbIC TEXHOIOTHIY SBIISIOTCS:

U3YYEHUE TEOPETUUYECKUX OCHOB OOJIAYHBIX TEXHOJOTUN — HBOJIOLIUS
O0JayHBIX BBIUMCICHUN, XapaKTEPUCTUKH, CEPBUCHBICE MOJIEIH,
MOJIEJN Pa3BEPTHIBAHUS, OCOOCHHOCTH NPOEKTUPOBAHUS OOJAUHBIX
pelIeHN;

OCBOCHUE METOJI0B [IPOEKTUPOBAHUA UT-urdpactpykTypbl
OpraHu3alliy B TPAAUIIMOHHOM U 00JJAYHOM PELICHUSX;

OBJIJICHUE COBPEMEHHBIMH O0JIaYHBIMU CEPBUCAMU;

ITOJIyYE€HHE HABBIKOB HCIOJb30BAaHUS U MPOSKTUPOBAHUS PEIICHUH 10
MOJIEJISIM NIPOTPAMMHOE 00€ECIIeUeHUE KaK CEPBUC M IUIaT(HopMa Kak
CEpBHUC.

B X0A€ H3YYCHUS IUCHUILINHBI «O0OnayHple TEXHOJOTHH) Yy CTyACHTa

JOJIXKHBI OBITH C(l)OpMHpOBaHI)I CICAYIOIHNC 3HAHUA:

[TpennochblIKu BO3HUKHOBEHHS M OCHOBHBIE JTalbl 3BOJIIOLUU
00J1aYHBIX BBIUMCIICHU;

XapaKkTEepUCTUKHU, CEPBHUCHBIE MOJEIHM, MOJEINU pPa3BEPTHIBAHUS
00JTaYHBIX BBIUMCIICHHUIA;

[IpeumyiiecTBa U pUCKH 00JIAYHBIX PEIICHHIA;

Oco0eHHOCTH TPOSKTHUPOBAHUS 00JIAYHBIX TTPOTYKTOB U PEIICHU;
TexHonornu BUpTyaIn3aluy;

CoBpeMeHHbIE 00JIaYHbIE CEPBUCHI, MpeJiaraeMble OTEYeCTBEHHBIMH
U 3apyOEKHBIMHU BEHIOPAMH.

Taxxe ciaymaresib 3TOW JUCUUIIAHBI JOJDKEH YMETh

Bei6upaTh ¥ HCIIOJIB30BATh COBPEMEHHBIE O0JIAUHBIE MPOAYKTHI IS
pelIeHust IPaKTUYECKUX 3a/1aY;

[TpoeKkTUpOBaTh APXUTEKTYPY MPHIIOKEHHUI B 00JIaKE;

Hcnonp3oBath cylecTBylonye oOjauHble IUIaTGOpPMBI B KadecTBE
Mojenu npenocrasienus | T-ycmyr.

Ha pwuc. 47 npencraBieHbl MPEPEeKBU3UTHI yUeOHOW JAUCITUTLIIMHBI

«O01aYHbBIE TEXHOJIOTUN.
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WcTopuA MHPOPMaLMOHHO- MporpammupoBanue OnepauvoHHbIe SETRESIT™
W o pau W MHPOPMALMOHHBIE
KOMMbHOTEPHbIX TEXHONOrHMK CHUCTEMDbI
cMcTEMbI
| | 1 |
MNporpammupoBaHue MNporpammupoBaH1e CucTemHoe ANropuTMB! W
BNA HAYMHAOLWMX Ha asbike Python nporpammupoBaHue CTPYKTYPbl AaHHBIX
| [ |
OBbekTHO- MporpammupoBaHne U

MporpaMmmupoBaHue Teopua KoAWpOBaHUA
Ha AsbiKe Java “ MHOpMaLMK
nporpaMmupoBaHue

vy l  J Y Y l YvYy

O6nayHble TeXHOAOTHH
(Cloud Computing)

nopAaepKa seb-
NPUACHEHNIA

OpPMEHTMPOBaHHOE

Puc. 47. TIpepekBU3HUTHI y9eOHOU TUCHUTUINHBI «O0JIauHBIE TEXHOJIOTHI

Jus  muctmmummabl - «OOnavnbie  TexHosorum  (Cloud  Computing)»
HEOOXOJUMO TPEIBAPUTEIbHO H3YUUTh JUCLUUIUIMHBI Ha 00pa30BaTeiIbHO-
KBIH(PUKALIUOHHOM YPOBHE «OakayaBp» 0J10Ka BBOJIHBIX —
«IIporpammupoBanue s HaumHaromux» (1 cemectp), «Ucropus
UH(POPMAITMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHI» (2 ceMecTp); MUCIUTLINHBI
omoka mnporpammupoBanusi — «l[IporpammupoBanue» (1-3 cemecTpsl),
«IIporpammupoBanue Ha si3bike Python» (4 cemectp), «IIporpammupoBanue Ha
s3pike Javay (5 cemectp), «OOBEKTHO-OPUEHTUPOBAHHOE MPOCKTUPOBaHUE» (6
CeMecTp); AMCUUIUIMHBI OJIOKa CHCTEMHBIX MpWIOKeHUH — «OmeparmoHHbIe
cucreMbl» (5 cemectp), «CucremHoe mnporpammupoBanue» (6 cemectp),
«Teopuss xomupoBanus u uHpopmanum» (7 cemecTp); MUCHUIUIUHBI OJIOKa
TEOPETUUYECKOTO0 KOMIbIOTUHTAa — «ba3bl JaHHBIX W HMHPOPMAIMOHHBIC
cucteMbl» (3, 4 ceMecTphl), «AJITOPUTMBI U CTPYKTYpbI JaHHBIX» (6 cemecTp),
«[IporpammupoBaHue U MOAACPIKKA BEO-IpUIOKeHUI» (7 cemecTp).

Jnss  wmsydenuss gucuuiumHbl  «OOnauneie  texnosoruu  (Cloud
Computing)» HeoOXoauMbl 3HaHHUSA B OOJACTH: CETEBBIX TEXHOJOTHHA M
KOMITBIOTEPHBIX CETeH, mporpaMMHoi uHkeHepuu, Web-texHomnoruii, 0a3
JAHHBIX ¥ WH(GOPMAIMOHHBIX CHCTEM, aJTOPUTMOB, CTPYKTYp JaHHBIX,
UHPOPMAIMOHHOK 0€30MacHOCTH. 3HAHUS U HaBBIKH, MOJydaeMble CTyICHTaMH
B PE3yJIbTaTe W3Y4YEHUS AUCIIUIUIMHBI, MOTYT OBITHh IMOJE3HBI JJIS MPOBEICHUS
WCCIICIOBAaHUH BO BpeMsI HAYYHO-TIPOM3BOJCTBEHHOW MPAKTHUKH, a TAKXKE IPH

ITOATOTOBKE MaruCcTepCKoi paboThI.

137



KoHTeHT nuCcHUIIIMHBI TO3BOJSET CHOPMUPOBATH y  CTYIEHTOB
NOHMMaHWE  COBPEMEHHBIX  TEHACHIMWA  pa3BUTUA  WH(POPMAIMOHHO-
KOMMYHUKATHBHBIX TEXHOJOTUN U 00JJAYHBIX TEXHOJIOTHH.

Conepxanue nucrumuinabl «O0maunbie TexHogoruu (Cloud Computing)»
pasgeneHo Ha nBa moAysis. Monaynaep | comepur onucaHue KOHUEHIUU
00JTaYHBIX TEXHOJIOTHA, MOAYJHh 2 TOCBSIICH MMIUIEMCHTAIMA U PEaTU3aIiN
oOnmaunbIx TexHojoruid. Ha puc. 48 mpenctaBieHb OCHOBHBIE TEMBI 3TOTO

MOJTYJISL.
BBE,D,EHVIE B 0b/1a4YHbIe TEXHONOTMK
KoHuenuum obnavHbIx
TEXHONOTUI
/ Mogaynb 1 N\
. KoHuenuuu 06nauHbIX
Mogenu goctaBku 0bnayHbIX yCayr

. TexHonoruin

- CueHapuu passopadmBaHua 06nakos

BesonacHocTb B cloud computing

Puc. 48. Conepxanue moayist 1 «KoHuenuuu o61auHbIX TEXHOIOTHI

Ha puc. 49 npencraBieHbl OCHOBHBIE TEMbl MOJIYJS 2 JUCIUTLIAHBI
«O6maunsie Texuonoruu (Cloud Computing)».
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O6nayHan apxuTeKTYpa 1
npeanoXeHnA KomnaHum |IBM

O6nayHan apxUTeKTypa 1
npeanoxeHus
KomnaHuii Amazon, Google

Moaynb 2 “ \

UmnnemeHTayua
- / ObnayHana apxMTeKTypa U NPeaNoXeHun
~06nayHbIX TeXHONOrun- f KomnaHwii Microsoft, Rackspace

JaTa-ueHTpbl U CTaHAAPTDI WX
NMPOEeKTUpPOBAHHWA

Puc. 49. Conepxxanue monyins 2 «MmruiemeHTaiust 00J1a4HbIX TEXHOIOTHM»

Temsl «Benmenne B o6Omaunbie TexHosoruu (Cloud computing)y,
«Konrenmuu obmaaunsix TexHosoruit (cloud computing)», «Mozenu gocTaBku
o0sauHbIX yeiryr», «CiieHapuu pa3BopaunBaHus 007aKoB», «be30macHOCTh B
cloud computing» Bxomar B Momyas 1. B Tabmume 8 mnpeacraBiacHO
pacUIMPEHHOE COACPIKAHUE ITOTO MOTYJIS.

Tabauna 8
Conepxanue moayis 1 « KoHmenuu 00 1auHbIX TEXHOJIOT Ui

Conepxanue moayiis 1 «KoHuenuu 001auHbIX TEXHOJIOT U

TEMA 1. Beenenue | 1. Onpenenenue cloud computing.

B 00JIaYHBIC 2. KiroueBbie xapakrepuctuku cloud computing.
Texnonoruu (cloud | 3. ITpenmymiecTBa HCTIONB30BAHUS OOJIAKOB.
computing) 4. dakTOpHI B MOJIB3Y Kcmonb3oBanus cloud computing.
5. Onurcanue HEKOTOPBIX NpoOJIeM, OTHOCAILIUXCS K
cloud computing.

6. CpaBuenue grid computing ¢ cloud computing.

7. Ilpumepsr cloud computing.

TEMA 2. 1. Kak cloud computing ucnons3yet UHTepHET.
Kounnenmnuu
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OOJaYHBIX
TexHosjorui (cloud
computing)

2. DIaCTUYHOCTH U MAaCIITAOUPYEMOCTb.

3. XapaKTEepUCTUKHU BUPTYAIU3ALHUHU OKPYKECHHUS.

4. OnpeneneHue TUIEPBU30POB.

5. ComnocTaBieHue BUPTYaJIbHbIX U HEBUPTYaAJIbHBIX
CUCTEM.

. THIBI THIEPBU30POB.

. O0ecrnieueHue U IeMHUITAATIA3ZAIUA.

. Mynbtu apenaa (multitenancy).

. Ynpasnenue B cloud computing.

TEMA 3. Monaean
JTOCTaBKU 00JIaYHBIX

yCIyT

. Moaenn noctaBKu 00JIa9HBIX YCITYT
. I[IporpamMHOe oOecrnieueHue Kak yciyra (Saas).
. Ilnatdopma kak ycnyra (PaaS).

. Uadpactpykrypa kak yciyra (laaS).
. JlononHUTENbHBIE O0JAYHBIE CEPBUCHI.

AN L WD~ O 00D

. PedepenTtHas apxutekTypa s 00J1auHOM MOJETH
PaaS.

TEMA 4. Cuenapuu
pa3BopavYMBaHUS
00J1aKoB

1. YeTbipe MOJIEIH pa3BOpAYUBaAHUS.

2. OcoOeHHOCTH MPUBATHBIX, MyOJIUYHBIX, THOPUIHBIX
U OOIIIECTBEHHBIX 00JIaKOB.

3. OCHOBHBIE TapaMETPhL: CTOUMOCTb,
(GYHKIIMOHATBHOCTD, KAY€CTBO U PACIIHCAHHUE.

4. JIonoTHUTENBHBIE MOJENH Pa3BOPAYMBAHHS.

5. PexoMenmanmu i BbIOOpa HanboJiee Mo X0 asIiei
MOJIENI Pa3BOpavYUBaHUS, HCXOAS U3 HE0OX0AUMOCTEN

Ou3Heca U TEXHUYECKUX TPEOOBAHMIA.

TEMA 5.
be3onacHOCTE B

cloud computing

1. MuaTerpamms 6€30MacHOCTH B 00JIaYHYIO
pedepeHTHYI0 MOEb.

2. Bonpocsl 6e3omacHocTr B cloud computing, Bkimrouast
PHUCKHU ¥ HAPYILICHUS.

3. Onimu 6e30macHOCTH, TocTymHbIe B cloud
computing.

4. MeTobl yIpaBIIeHUs, BKITIOYAIOIINE OOHAPYKEHUE,
AKCTIEPTU3BI U MH(PPOBAHKE.

5. Yrpossl 6e3omacHocty B cloud computing.
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Bo Bropoit Momymp «MMIUIeMeHTanuMs W peaiu3anus  O0JavyHBIX
TEXHOJOTHID» BXOIAT 4eThipe TeMbl «OOnauHas apXUTEKTypa M MPEIIOKEHUS
komnanuu IBM», «OOmaunas apXuTekTypa W MNPEIJIOKCHUS KOMITAHUM
Amazon, Google», «OO6nayHas apxXUTEKTypa H TNPEAJIOKEHUS KOMIIAHUHN
Microsoft, Rackspace», «/laTa-nieHTpbl ¥ cTaHAAPTBI HUX MPOCKTUPOBAHHSIY,
KOTOphIe TpencTaBisitoT coboii Case Study. B Tabmume 9 mnpencrasieHo
pacIMpeHHOe ONMHMCaHNue BTOPOTO MOIYJIS IO TEMaM.

Tabmuma 9
Conepxanue Moayiist 2 « IMrieMeHTalnus 1 peajin3ainus 001auHbIX
TEXHOJIOTUN))

Copnepxxanue Moyns 2
«MmmimeMeHTaIus 1 peaau3amnus 00J1auHbIX TEXHOIOTHI

TEMA 6. O6naunast | 1. OOnayHble CEpBUCHI U TO3UIIMOHUPOBAHUE BEHIOPOB.
apXUTEKTypa 2. Cloud computing it TeCTUpOBaHUS OKPY>KCHUS.
IPETIOKECHUS 3. IBM oGmiaunas apxutektypa (cloud architecture) u
komnanuu |BM TSAM (Tivoli Service Automation Manager).
4. Pa3zpaboTka u TectupoBanue Ha obiake |[BM.
5. IBM WebSphere CloudBurst.
6. IBM WebSphere Hypervisor Edition.
TEMA 7. O6naunas | 1. O6naunas apxutekrypa Amazon.
apXUTEKTypa 2. [Tnarpopma Amazon Elastic Compute Cloud.
MPCATI0XKCHHUS 3. Be6-cepBucel Amazon CloudFront.
KoMITaHuii AMazon, | 4, Pa3pabGoTka U TeCTHpOBaHKe Ha ob1ake Amazon.
Google 5. O6aunast apxutekTypa Google.
6. Coogle Apps mst OusHeca.
7. Amazon Web Services u Google Apps mist KO |
YHHBEPCHUTETOB.
TEMA 8. O6maunas | 1. O6naunas apxutekrypa Microsoft.
apXUTECKTypa 2. [Tnarpopma Windows Azure.
NPETIOKECHUS 3. KommonenTs ardopmsr Windows Azure.
KOMIIaHH 4. Obnaunas apxutektypa Rackspace.
Microsoft, 5. IInmatdopma Rackspace.
Rackspace
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TEMA 9. JlaTa-
IEHTPHI U CTAaHIAPTHI
WX TIPOCKTUPOBAHUS

1. KpynHeiimue gara-ueHTpsl MUpa.

2. Hara-uentpsr (LHOJl) YkpaunHbl: KOMMEpYECKH H
KOPIIOPATUBHBIN CETMEHTBHI.

3. CranzmapTsl IPOEKTUPOBAHUS U CTPOMUTEILCTBA JaTa-
LICHTPOB.

4. TunnyHoe 00OpynOBaHHWE W MH(PPACTPyKTypa JarTa-
LEHTPOB.

5. Metpuku oueHkd >(pdexTuBHOCTH padbOTHl JaTa-
LIEHTPOB: K0dh OUITHEHTHI 3¢ PeKTUBHOTO
UCIIOJIb30BaHUs dHEPruu, 3(p(HEeKTUBHOCTU JaTa-LIEHTpa,

s pexTuBHOCTH UHOPACTPYKTYPHI JlaTa-IEHTpA.

s popMupoBaHUs MPAKTUYECKUX HABBIKOB HEOOXOAUMO B paMKax 3TOU

AUCHUIIIINHEBI IIPOBCACHHC Ha60paTOpHBIX pa60T I10 CIICAYIOIIUM TCMaM:

1. Jlmzaitn IT-undpacTpyKTyphl: TpaJuLIMOHHBIE TOAXObL;

© N> oA WwN

O6maunbie SaaS-cepBucel Google;

Pa6ora B cpene Google Apps (Education Edition);
O6mnaunsie SaaS-cepBuchkl Microsoft;

Coznmanne 00pa3oB CepBEPOB,;

TecTupoBanue 00auHbIX cepBepoB: ynpapienue yepe3 GUI
TexHOI0THY BUPTYyaIU3aIliH,

Otnanka npunoxxenuit B Windows Azure.

Ha puc. 50 cxemMaTndHO NPEJACTABICHO COJCPYKAHHE TUCIIMILIMHBI
«O6maunsie Texuonoruu (Cloud Computing)».

142




Ton 1\ioged uisonaniyadde HaHaN0 MundLaly
Ton edAwiAdioeddHn 1 smHeaotAdogo aoHRMUKL
7on eawauvaivodly U sMHesodulaodu 1I91derHeL)
1qHuedn 4 (Tomn) |diHen-eley

_ms:mmoasiwon: xn 1|rdefHeld n _ﬂn_t._m_._-mkmn‘_y

asedsyoey ewdodiewuyy

dedsyoey edALaLnxde BBHREUQQD
2INZY SMOPUIM

UOS0DI| edABLAXAE BEHREUGO

[90edsyoey ‘1J0s0.01|y BMHXOLTadU 1 edALiaLnxde BeHheLgO -

a0131uddagnHA W voxm sut
sddy 216009 1 sa2IAIBS QI UoZBLY

B22HENg KU sddy aj6oo)
a|boon edAainxde seHhEUQO
0.4 pNojD uozewy

pnoj3 andwaol J13se|3 uozewy
uozewy edALyaimxde sBHRRUGQ

_waoow ‘UozZewy WUHELWOX BMHXoUTadu n edAiaiuxde mm::mcmo_y
uonip3 JosimadAH asaydsgam WAl
15angpno|d 212ydsqamm WAl
WAL 2MeUgo BH aMHea0dWIIAL M exLogRdERd

godorHag
auHesodMHOWNIMEDU 1 192MEdaD 3™HKBLGD

IWET UMHeUWOX suHaxouadu n edALiaLmxde mmzrmcoo_y

Bupndwod pnoj 8 MLJ0HIBUOERQ 1I9E0dI A

avHeaoddum v |menLdaudde ‘BuHaxAdeHgo
avmoienoiinig ‘suHavaedul sifolap

Bunndwod pnoj2 8 MLDOHIBUOESQ Idoduog

 6undwod pnojo 8 9120HIeLoE]|

auHedHuded W ALIOHILRHOMIIHAD
‘08129hEN '9120WHOLD (adiaweded dIMHE0HI0O

S0XeUgO XI9HHIELI3MgOo U X1IaHTNdgm.
‘XHRUUGAU “X19HLREMdU MLIOHHQO2Q

H soxewgo suHesnhedossed nuderan) |
~ See
- seeq
- sees

H JALDA XIGHhELGO MNERLO0T UUATO]

— Bupndwod pnop 8 auHauvgedug
(Aoueusyynw) edHade miauhpy
godoenadaumny anHavaaduQ

- BuHawAdNO MunesuueALdus minlondaisedex

- 9120WaAUGRLMIBW U 9120HRULIBLE

4 MWIOUOHX9L XI9HhEUQO MUNUDTHOY

— Bunndwod pnoja |dawundy

— Bugndwod pnojp 2 Bupndwod pub anHaHaed)
— Bupndwaod pnop wxKLandaliedey

- Bundwod pnoja suwHaualadug

45_\:0:0_._5# SI9HREL'GO 8 SMHIIRag

?Eo:o:xwh XI9HhEUQO u:—._m._.:o:w::_.__i ?Eo:u:xw._. XI9HhEUQ0 UMNUINHO)Y

(bunnndwo) pnoj|)) UHUIOLIOHXDL II9GHhELQQ

Puc. 50. Conepxxanue aucuurianabl «O6maunsie TexHoiaoruu (Cloud Computing)»

143



Ha nmaHHBIE MOMEHT TJIaBHBIM TIPETISITCTBUEM BKIIIOUCHUS B Y4YCOHBIC
IIaHbl  JIUCUHUIUIMHBL  «OONavyHble TEXHOJIOTMM»  SBISIETCS  OTCYTCTBHUE
MPENoAaBaTeIbCKOIO COCTaBa, MMEIOIIETO CIEeNU(UIECKUE HABBIKM PaOOTHI C
o0JauHBIMU pecypcamMH U MHCTpyMeHTapueM. Ho Oynem HaaesThes, B CKOPOM
BPEMEHH TMPENOAABaTeIbCKUI COCTaB MPOIAET crenuagbHble TPEHUHTU IS
pUOOpETEHUS] HABBIKOB PabOThI ¢ 00JIAYHBIMU CEPBEPAMHU.

Jlo6aBuM, YTO B aKTyaJdbHOW CETOAHS Cpele OOJIAYHBIX BBIYMCICHUIM
OCTaIOTCSl BOCTPEOOBAaHHBIMM MHOTHE KBanudukanuu coBpeMeHHbix WT-
cnenranucToB. [lo-npexxneMy HEOOXOAMMO BBIMOJHEHUE TAaKUX 3a7a4 KaK:

® HACTpPOMKa CHUCTEM,

® CO3/aHHE MPaBUJI MApIIPYyTU3ALIUH,

® HACTpOMKa apXWBUPOBAHUS,

® yIpaBlIeHHE MOJUTHKAMHU.

Opnnako, OM3HEC IOCTETIEHHO NEPEXOAUT Ha oOauHble cepBHChL. [lepexon
OT CO3JaHMs W MOJAECPKKU JoKalbHOH WUT-uHPpacTpykTyphl opraHuzaiuii K
pa3BepThIBAHUIO B oOOyake, TpeOyeT MNpPUOOPETEHUsS HOBBIX HABBIKOB,
noTpeOyroOTCsl, HampuMep, HaBBIKKM i pabOThl C  YacTHBIM WM
00111eTOCTYTHBIM 00JIAKOM.

Pa3pabotka u BHeApeHHE B Yy4E€OHBI TMPOLIECC HOBBIX YUEOHBIX
JTUCITUTIINH, CBS3aHHBIX C OOJAYHBIMU BBIYMCICHUSMH, TIO3BOJISIT TOTYYUTH
HY)KHbIC HABBIKM WU 3HAHUS COBPEMEHHBIM BBITYCKHHKAM IS JlaJbHEHIIIeH
YCHEIHON paboThl ¢ 00JIaKOM.

3.7. OBJIAYHBIE ITPUJIOXKEHUSA U TAKCOHOMUA BJIYMA

CyImiecTBYIOT HECKOJIbKO BapHaHTOB M3yUYCHHS OOJIAYHBIX TEXHOJIOTHM.
[lepBblii MOAXO0A OMHMCAH B MpeAbIAyIIeM MyHKTe 3.6 — oOydeHue OO0JIaYHBbIM
TEXHOJIOTHSIM «CO CTOPOHBI CIICIIUATIUCTa», T.€. KaK TOTOBUThH MPUIIOKEHUS IJIs
0o0JaKkoB, Kak paszpabaTeiBaTh O00JIAYHOE MPOrpaMMHOE OOecleyeHue, Kak
obecrieunBaTh 0€30MACHOCTH 00JIAYHBIX MPHIIOKEHUNH U XPaHUIHUII JTaHHBIX.

Btopoit moaxom — moJib30BaTeNbCKUM, T.€. KaK YYWUTh HCIOJIb30BaTh
WHCTPYMEHTApUK OOJMAYHBIX TEXHOJOTHUH. OTOT TOMXOJ Mpearnojaraet
BHEJIPCHHE DJIEMEHTOB OOYyYEeHHUs OOJAYHBIM TEXHOJOTHUSM B COJIEp)KaHUE
OTHENbHBIX  KypcoB, Hampumep, «llegaroruyeckoe mNPOEKTUPOBAHUEY,
«Meroauka npenonaBanus UKT B mkone», «Meroauka npenogaBanus UKT B

BBICHICH IIKOJIE» U .
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Jlist norrnManust 00pa30BaTENbHBIX TIEJIe U YPOBHEH OCBOCHHS y4eOHOTO
MaTepuana 1Mo OO0JauHbIM TEXHOJIOTHSIM MbI TpeajiaraeM CJeAyIOlUid HUXe
0030p 00JIaYHBIX MPUIIOKCHUM W WHCTPYMEHTApHs, pa3OUTHIN HAa KaTETOPUH B

147 148
3aBUCHUMOCTH OT YPOBHA I CJIN O6y‘IeHH}I TaAKCOHOMHUIN BJ'IYMa .

Oo0J1auHbIe PUIOKEHHUS U UX 00J1ACTH IPUMEHECHHUSA

brnarogapss  OwsictpoMy paszButhio | T-cdepbl, ceroaHs NpaKTUUYESCKH
KOKIBI  YEJOBEK TOJIB3YyeTCs] OOJAYHBIMU  TeXHOJOTHSMU. (OCHOBHBIC
TpeOOoBaHMs A1 pabOThl C HUMHU JIETKO BBINOJHSAEMBI: VIHTEpHET CTaHOBUTCS
BCce 0oJiee JOCTYMHBIM C JIIOOOTO O00OpYJOBaHMS, KaK B yU4€OHBIX 3aBEJICHUSIX,
TaK ©U B JOMAIHUX YCJIOBHSX; PBIHOK TEXHOJOTHA pa3BUBAETCS M
MPEIOCTABIISIET BCe OObINE U OOJbIE CPEACTB, HHCTPYMEHTOB, MIPHIIOKECHUN H
T.I. be3ycinoBHble yn00CTBO, KpoccmiaT(GOpMEHHOCTb, 0€30MacHOCTh U
3 ()EKTUBHOCTh MCHOJIB30BaHUS OOJAYHBIX MPUIIOKEHUA JENaeT HX €lle
MomyJsipHee.

OOnaynple TMPWIOKEHHUS UCIOJB3YIOTCS B pPa3IMUYHBIX cdepax: oT
00paboOTKH O(PUCHBIX TMPHUIOKEHUN 10 pabOThl B OOJAYHBIX OIMEPAIMOHHBIX
cucremax. [lepeuncnum ocHoBHbIE 00acTu npumeHenus (IIpunoxenue 2):

e penakTupoBaHue Gansos;

e XxpaHeHue (Haios;

® OpraHu3anus COBMECTHOW palbOTHI;

® yIpaBiieHHE MPHIOKCHUSIMHU.

Paccmotpum niepByro o0acTh moapodHee (puc. 51).

JlauHbIil pazgen mnpeaycMaTpUBaeT WHCTPYMEHTApui st paboThl C
Pa3TUYHBIMHA TUTIAMH (DAIIOB: OT TEKCTOBBIX J0 BHJICO.

Takue cepucel kak Office Web Apps, Adobe Acrobat, Google Daocs,
Zoho u ThinkFree Online nmpenxocTaBisiroT 00IBIIOE KOJIWYSCTBO HHCTPYMEHTOB
JUIs  pEeNaKTUPOBAaHUS JOKyMEHTOB. Perucrpamuio TpeOyeT KaKIplid u3
cepBHCOB, oHaKko akkayHT Google mo3Bonut padorats B Z0ho u ThinkFree.
[lepBbie ke aBa cepBuca TpeOYIOT co3maHusi WX YydeTHou 3amucu. [locne
aBTOPH3AIlM CTAaHOBUTCS JOCTYIHBIM CO3JaHHUE TEKCTOBBIX JOKYMEHTOB,
AJIEKTPOHHBIX TAOJIHII, TPE3CHTAIIHA.

“"Bloom's Digital Taxonomy / Educational Origami [Electronic resource]. — URL:
http://edorigami.wikispaces.com/Bloom’s+Digital+Taxonomy
“8Bloom's and ICT tools/ Educational Origami [Electronic resource]. — URL:

http://edorigami.wikispaces.com/Bloom%27s+and+ICT+tools
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= UHCTpYMEHTBI
L’ ANA pepakTMpoBaHuA chainos

Microsoft Word Web App, Google Docs, J2E,

Zimbra, Acrobat.com Buzzword Documents,

Zoho Writer, ThinkFree Docs, Worz, Typelt,
| Shutterborg, YouText.ru

‘ TEKCTOBbIE MPOLIECCOPSI ‘ .

Microsoft Excel Web App, Google Sheets,
‘TaGHHHHbIe npoueccopbl ‘ \ Acrobat.com Tables, EditGrid Spreadsheet,
- ' | Zoho Sheet, ThinkFree Calc

Microsoft PowerPoint Web App, Prezi,

" Zoho Show, Google Slides, SlideShare,
‘\MHCTD‘,'MEHTI:I Sg URESE R LM ‘ | Acrobat.com Presentations, HelloSlide,

| ThinkFree Show

‘ MHCTPYMeHTbI Ansa 6a3 AaHHbIX ‘ . Zoho Creator, MyTaskHelper

Desmos Graphing Calculator, Scribbler Too,

‘\ rPaU4EcKIe NHCTPYMEHTHI ‘ | Google Drawings, AHgekc.Kpacku

4{ peaakTopsl Koaa | :S;Z;ﬁ;?-gle Code, Kodingen, PractiCode, HTMLedit,

4{ ayaunopeaakTopbl | . Soundation Studio

4 BMﬂGOpEﬂaKTODbI| . Creaza, WeVideo

‘MHCTDVMEHTI:I Ans CKDMHKaCTVIHI'a‘ ., gg:g:fas"'o“a“c* ScreenCastle,

‘ MHCTPYMEHTbI NS 3NEeKTPOHHbIX KHUM ‘ . Flipsnack, Calameo

Puc. 51. OGnayHble MHCTPYMEHTHI U1 peJaKTUPOBaHUs (ailion

CepBuc, kak J2E He maer Takoil BO3MOXXHOCTH (OPMATHPOBAHHUSA, HO
UMeeT MPEUMYIIECTBO B CBOOOJHOM PHUCOBAaHWW B JOKYMEHTE, BCTaBKE BHUJIEO,
BKJIFOYAET B c€0sI TMHEHUKY U TPAHCTIOPTHUP JIJISI U3MEPEHHUS YTIIOB U TTIOBOPOTOB U
np. Cepsucel Shutterborg u Typelt Takke npeaoCTaBiIsSIOT MHUHUMAJbHBIC
HacTpouku opmaTupoBanus. OMHAKO BTOPOH — SBISETCS XOPOIIUM CPEICTBOM
B TUNoOrpaduu, Tak Kak BKJIIOYAET B ce0S OrpOMHOE KOJMYECTBO CHMBOJIOB,
KOTOPBIX HET Ha KJIaBUAType, a TaKXKe OTIeIbHBIC JIUTEPhl MopsaKa 25
an(aBUTOB PA3IMYHBIX S3BIKOB.

CepBucet  Worz, YouText.ru o6magailoT MaKCUMalIbHO MPOCTHIM
uHTepdericom, U mpeaIaraloT CTaHAapTHYIO MaHEeIh HHCTPYMEHTOB.

C kaxnapIM OOJAaYHBIM TMPUIOKEHUEM HWHTEPECHO O3HAKOMUTHCS, B
O0COOCHHOCTH C ayAHO W BUJIEO peaakTopamu. He MeHee BIEUaTIsIOT CEPBUCHI
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FlipSnack n Calameo, koTopsie MO3BOJISIOT MOJYYHUTH ICKTPOHHYIO KHHTY C
flip-adhexToM (mepenrucThIBaHUEM CTPAHMII).

Ha puc 52 npenararoTcst ”HCTPYMEHTBI, TTO3BOJISIOIINE XPAHUTH (HakIbI,
0JIb30BaThCSI UMM, CKAYUBATD, yOIMKOBATh U MPOYHE BO3MOKHOCTH.

) NH ch}'M €HThbI
) pns XpaHeHus ¢dannos

Instagram, Pinterest, TwitPic, 4shared, Panoramio,

‘ XOCTWUHI H306pa}I{EHHH | SkyDrive, Flickr

4{ aYAWOXOCTUHI } . Zoho Notebook, 4shared, Last.fm, Box.com

YouTube, AHpekc.Bugeo, 4shared, Megogo.net, Smotri.com,
_{ BUAEOXOCTUHT } | Zoho Notebook, Vimeo, Box.com

Google.Bookmarks, fiHaekc.3aknagku, Mister Wong,
‘ XpaHunuuia 3aknanok -, Delicious, Diigo, Memori.gip.ru, AddThis, GiveALink,
| ShareThis, reddit

= Depositfiles, EX.UA, RapidShare, Angekc.Auck, 4shared,
4‘ cbaHJ'IDOﬁMeHHMKM } | dalinei@Mail.Ru, UAFile.com.ua, Box.com

Google Drive, Zoho Secure File Sharing, Acrobat.com,

Microsoft SkyDrive, ThinkFree Online, RapidShare,

4{ XpaHunuwa AaHHbIX | . Dropbox, Box.net, eSnips, FileStream.me, JustCloud,
| Bitcasa, FileStream, Wuala, SugarSync, MediaMax,

| 4shared, Box.com, ASUS WebStorage

Puc. 52. OGnauHble HHCTPYMEHTHI AJIs1 XpaHEHUs (ailioB

NHCTpyMEHTBI XOCTHHIa M300paKeHHM, ayJuo U BUAEO (PailiioB yg0OHBI
U YacTO HCHOJBb3YIOTCS HAa caillTax M B CEpBHCAX, KOTOpPblE HE BKIIOYAIOT
BO3MOYKHOCTh WX 3arpy3Kd, Hampumep, B MHKpoOsore Twitter. Xpanwnummia
3aKJIaJIOK BCerja HEOOXOIUMMBbI KaXKIOMY IOJIb30BAaTEN0 IMpu pabore B
WuTepHeTe, Tak Kak BCETAAa XPAaHAT MOJA PYKOW BaXKHbIE W TIOHPABUBIIHECS
CCBLIKH.

[TonpoOHee paccmotrpum daiimooOMeHHUKH. OHU TO3BOJISIIOT 3arpy3uTh
daiinmel Ha CBOM cepBep A mocienyromiero obmena. Depositfiles nmeer
MaKCUMalbHbIA 00beM xpanumoro ¢ainalO I'6, u mo3BonsieT 3arpy3uTh He
6onee 50 daitnos, cepsuc EX.UA mo3Bosser 3arpyxats haiasl 00beMoM 10 2
['6 HemocpeacTBeHHO Ha caite, wiau 10 5010 mpu HCMOIBL30BAaHUU MX
3arpy3unka. Snnekc.uck n @ainbi@Mail.Ru obecneunBaroT MHTETPALUIO C
noutoir. OpHako mnepBeld mpenoctarisier 3 ['0 cBoOogHOrO Mecta. A mpu

BBHITIOJITHEHUH HEKOTOPBIX YCIIOBUM, MPEACTABICHHBIX HA CalTe, TaHHBIA 00beM
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MokHO yBenunuuTh a0 10 I'6. Btopoii cepBuc mpennaraer oobem B 1016, u
NO3BOJISIET 3arpy3uTh He Oosee 20 ¢aiinoB, KaXablil U3 KOTOPBIX JOJKEH OBITh
He Oomee 116. Ykpaunckuii daiinooomennuk UAFile mo3Bomnsier 3arpyxarth
(aiinpl HEOrpaHWYEHHOE KOJIMYECTBO pa3, oAHako odobemMoMm 1o 1 I'0, u He
TpeOyetr peructpanuu. CepBuc Box.com mnpencrasmser 5106 cBoboaHOrO
IPOCTPAHCTBA, TaKXe O0ECHeunBaeT COBMECTHYIO paboTy ¢ AoKyMeHTamu. U
nocneanuii nHCTpyMeHT RapidShare mpenocTasiser HeOrpaHUYEHHBINH CEPBUC.

XpaHUuIIa JaHHBIX MO3BOJISIOT 3arpyartb (aiiiasl B 00JaK0, KOTOPOE
IpEeJCTaBIsieT CcOO0OW BHUPTYaNbHBIM CEpPBEp, COCTOSIIUNA W3 MHOXKECTBA
cepepoB. OHM MOTYT pacnojiaratbCs B JIIOOOM TOUKE IUIAHETHI, a JaHHbIE Ha
HUX MHOTOKpPATHO KOMHUPYIOTCS ISl obecrnedeHust 6e3onacHoCTH. PaccMoTpum
MakCHUMajbHble OOBEMBI, NPEACTABIIEMbIC IEPEUYUCICHHBIMU Ha puC. 52
00JJaYHBIMU XPAHWIAIIAMU:

e JustCloud — Unlimited,

e Bitcasa — Unlimited,

e 4shared —10-15T6,

e Microsoft SkyDrive — 7-25 T,

e Google Drive —5T%,

e eSnips —5I0,

e MediaMax - 510,

e Box.net—-5T10,

e Wuala-5TW0,

e SugarSync—-5T0,

e Box.com-5T10,

e ASUS WebStorage — 5 I'0,

o FileStream.me — 4 I,

e Acrobat.com -2 T,

e Dropbox—2T1%0,

e ThinkFree Online — 1 T6,

e Zoho Secure File Sharing - 1T%6.

Ha pHuc. 53 NpCACTABJICHBI HWHCTPYMCHTBI JIs1 HWHIAWBUIAYAJIBHOI'O
IIOJIb30BaHWA W OpraHvu3aluu COBMECTHOM pa6OTBI MCXKIY HCCKOJbKHUMU

ITOJIB30BATCIIsIMU.
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[% HMHCTpYyMeHTBI
ANA opraH1M3auum COBMeCTHOM paboTbl

Gmail, MSN Hotmail, Mail.ru, Anaekc.MNouTta, Yahoo!,

| .
4{\ MOHTOBBIE CEPBCHI ‘ | Plaxo (address book)

Windows Live Messenger, Yahoo! Messenger,
. QIP (2012), Zoho Chat, Mail.Ru AreHT, Skype,

| Gtalk

CUCTEMBI MTHOBEHHOMO
obmeHa coobleHnamu

Google Groups, Lino It, GetSatisfaction,
. Windows Live Groups, Zoho Discussions,
| Zoho CommentBox, Copiny, MangoApps,

| EditGrid Collaborate

MHCTPYMEHTLI AnA
KOMaHAHOro B3aMMOAENCTBUS

— Google Calendar, Zoho Planner, Yahoo! Calendar, Upcoming,
4{ KaneHaapW |-, Hotmail Calendar, Basecamp, Eventful, Zimbra, HipCal, HiTask,
——— | MangoApps

Google Tasks, Todo.ly, Zimbra, Teamwox Tasks,

| Remember the Milk, Doris, Doitdoitdone, HipCal,

‘\ MNaHUPOBLLNKA 3aAaH ‘ HiTask, MangoApps, Do it {Tomorrow), Wishlistr,
| Zirrus, Nozbe

. Facebook, Google+, MySpace, LinkedIn, Mail.ru,
‘ couuanbHble CEPBUCHI ‘ \ Zoho People, Windows Live Spaces, BKoHTakTe,
‘ | OpHoknaccHWkM, Diaspora™®

‘ Bnoru ‘ . LiveJournal, Twitter, Tumblr, Xa6paxa6bp

Google OpenClass, Piazza, Schology,

BUPTYanbHbIE OTKPbLIThLIE KJ'IaCCbI‘ ' -
‘\ PTY P |\ Lore, CourseSites

Lino It, Editstorm, Card Mapping,

| Listhings, Stickr, Wallwisher, Gubb,
“MHCTDYMGHTI:-I Ans obmeHa naeamm | | CorkboardMe, Stixy, Posti.ca, Jjot,

Stickr, Spaaze, MangoApps

MindMeister, Pearltrees, LucidChart,

WHCTPYMEHTbI ANnA ~ Bubbl.us, Yahoo! Pipes, Mockingbird,
noctpoenusi anarpamm cessei | | Gliffy, Creately, Flowchart, Mindomo,
- | Cacoo

- ‘MHCTDVMEHTbI ANs NpOBeAeHMs OMpOCoB ‘ ., éiﬁﬂﬁ:;eyﬁoﬁ:gléck
\ b\ r

Puc. 53. OGnaunble UHCTPYMEHTHI JJI OpraHU3alliid COBMECTHONU paboThI

K mouToBBIM cepBHCaM, CHCTEMaM MTHOBEHHOT'O OOMEHa COOOIICHUSIMH,
OyoramM, MHUKpOOJIOTaM H COIMAJIBHBIM CEpPBHCAM, MPUBEJACHHBIM Ha pHC. 53,
oOparmraeTcs TakKe MPaKTHYECKH KaXAbld IMob3oBaTeab MHTepHeTa. OmHAaKO
MHOTHE Jla)K€ HE HWMEIOT TMPEACTaBICHUS, YTO JaHHBIC CEPBUCHI SBISIOTCS
obmayHpiMA. MHCTpYMEHTBI 111  KOMaHJHOTO  B3aMMOJCHUCTBHUS  JIAIOT
BO3MOXXHOCTh OpraHH30BaTh OOIIEHHE, AUCKYCCHUHU, PAaCCBhUIKY COOOIEHUMN
MEXIy BCEMH YYaCTHHKAMH KOMaHABI WM ydeOHOW rpymmbl. Kanenmapu wu

INIAHUPOBIONMKKU 3aaa4 y,[[O6HBI IIPpHU YIIPABJICHUHU 3aJla4aMU U MCPOIIPHUATHUAMU
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npu rpynnoBoi paboTe. MHOrMe U3 HUX MO3BOJSIOT CO3/1aBaTh COOBITHS,
3aMETKH, CIHCKU JeJl, 3aJadd, OTOOpakaTb WX B PEXKHUME KalleHIaps.
BonbIIMHCTBO U3 HUX MpEAHA3HAUYEHO JIJIs1 KOMaHIHOW paboThlI.

BuptyanbHble OTKpBITBIE KJIacChl — JOCTaTOYHO HOBBIA CEpBHUC,
npeaHa3HaYeHHBIH 17 paboThl ¢ akajgeMuueckod rpymmoil.  Yarme
NEPEUUCIICHHbIE CEPBUCHI MPEAOCTABIAIOT TMOJHBIA JTOCTYl OCHOBHOMY
IpenoAaBaTenio — npodeccopy, U OrpaHHUEHHBIM — CTYyACHTaM, MIKOJbHUKAM
WM IPYTUM YYacTHHKaM y4eOHOTO Ipoliecca.

WuctpymenTtsl ans  oOMeHa UAESIMH Takke pa3sHOOOpa3Hbl B
MpeACTaBIeHUH CepBUCOB. OHU SIBISIOTCS OTJIIMYHBIM, YAOOHBIM, KPACOYHBIM U
(GYHKIIMOHATBHBIM CPEJICTBOM JUJISI MPOBEJACHUS MO3TOBBIX IITYPMOB, PEIICHUS
oO1mielt mpoOaeMbl WM TPEICTAaBICHUsS CBOMX Hjael U Mbiciei. HekoTopeie u3
HUX He TpeOyror peructpauuu (Wallwisher, ). B HEKOTOPBIX MOXXHO BOUTH C
nomoineio akkayHra Google, Facebook wmu Twitter (Lino It, Card Mapping,
Stickr). Cepsuc Editshtorm TpeGyer co3maHus CBOCH ydYeTHOW 3aIMCH.
NucTtpymeHTapuil mpeacTaBisieT co00il JOCKY, CTEHY WIM JICHTY, Ha KOTOPYIO
MOMEIIAIOTCS 3aMETKH (BCE TMEPEUYUCIICHHBIE Ha PHC. 53 CEepBUCHI), 3AIMUCKH,
NPUKPEIUIAIOTCS pasnudHbie daibl (Spaaze, Lino It), uzodpaxenus (Listhings,
Spaaze, Lino It), cceuiku (Spaaze), Buneo daitel (Spaaze, Lino It), crmcku
3amad (Stixy, Listhings) u MmHOTOC IpyTOE.

NHCTpyMEHTBI IJI MOCTPOCHHS AUArpaMM CBSI3€H SIBJISIFOTCS XOPOIITHUM
aHasioroM oG @dIafiHOBBIX MPOTrPaAaMMHBIX MPOAYKTOB. OHHM  MO3BOJSIOT
HaTJISAHO, KPACOYHO U JOCTYMHO Pa3MECTHUTh MaTepHasbl OOIBIIOTO 00beMa B
HEOOJIbIIINE JAUarpaMMbl, TpapUUYecKd OTOOPa3UTh OCHOBHBIC H3ydaeMbIe
MOHATHS. B IleHTpe Takmx auarpaMM TIOMENIACTCS IEHTpalbHas KIIOUYeBas
uzesi, OT KOTOPOM OTXOJAT BETBU — IMOAPA3EIbI, KaXaasi U3 KOTOPHIX B CBOIO
ouepenb TAaKXKE pa3BETBIACTCA. JlaHHBIM MHCTPYMEHTAPUM TaKKe HMEET
paznuunbie popmbl goctymna. Hanpumep, cepuckl LucidChart, Gliffy u Creately
HE TpeOyIOT aBTOPU3alMHU U Cpa3y MPEACTaBIAIOT JOCTYH K CO37jaBaeMOi KapTe.
Cepsucel Cacoo u Mindomo mpennaraior 0OJIBIIOE KOJUYECTBO PA3IMYHBIX
WHCTPYMEHTOB U JIal0OT BO3MOXKHOCTH 3arpy3uTh TpapuUecKuil Marepuai. A
unctpymenTsl MindMeister u Pearltrees cosmaror mpoctyro, 0€3 JTUIIHUX
U3SIIIIECTB, OJHAKO JOBOJIHHO MOITHYIO MEHTAIBHYIO KapTy.

N nocnennue unctpymentsl Google Form, SurveyMonkey u Flisti garot
BO3MOXHOCTh OBICTPO U 3(P(HEKTUBHO OCYIIECTBUTH OMPOCHI JUIsSl  JIHOOOM
L[€JIEBON ayAUTOPUHU.
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Ha puc. 54 npencraBieHbl MHCTPYMEHTBI, IO3BOJISIOIIME YIPaBISATh
IIPWIOKEHUEM, IIPOEKTOM, PECYPCOM.

— NHCTpYMEHTDI
ANA ynpas/ieHUA NPUNOKEHUAMHA

‘ CUCTEMBI YNPaBNeHUsi KOHTEHTOM | WordPress, 1C-Butpukc, TikiWiki, uCoz

Google Sites, Weebly for Education,
‘ MHCTPYMEHTLI ANA CO34aHUA CAUTOB |- Zoho Sites, ThinkFree Note, uCoz,
| Zoho Wiki

Zoho Projects, Wrike, Google Code,

‘MHCTDVMEHTbI ANA co3aaHns npoerrroa‘ | CodePlex, Basecamp, MangoApps

_ Google Reader, Augekc./leHTa, iGoogle, Windows Live Mail,
4{ RSS-arperatopbi } \ FriendFeed, Yahoo! New

Google Maps, Google Fusion Tables, Axgekc.KapTel, Yahoo! Maps,

4‘ rUocepBChI | | Facebook Places, WikiMapia, Panoramio, UMapper, Quikmaps

Puc. 54. O6nauHble HHCTPYMEHTHI JIs YIIPABICHHS IPHIIOKECHHEM

Cucremsl ynpaBlieHUs KOHTEHTOM IO3BOJISIIOT CO3/1aBaTh U U3MEHSTH BEO-
CalThl, MOPTAIBI C Pa3IMYHON chepoil MpUMEHEHUs, U B OYIyIIUM YINPaBISATH
ux cojaepkumbiM. Hanbosnee n3BecTHbIC U3 HUX MIEPEUHCIICHBI HA pUC. 54.

[MpakTryeckn Kaxabplidi moutoBblid cepuc (Google, Sumexc, Yahoo!)
npejaraeT  CBOMM  Toyib3oBarensiM  cepBuc  RSS g OeicTporo
UH()OPMUPOBAHKS O CBOUX MOCIEAHUX HOBOCTSIX.

N yxe mnpakTUYecKH HE TMpeAcTaBUMa IOBCEIHEBHAas JKHU3Hb 0€3
ucronb30Banus reocepsucos: Google Maps, Suaexc.Kapte, WikiMapia u
TpyTHe.

Ha pucynkax 51-54 mpencraBiieHO MNpOrpaMMHOE OO€CleueHUe s
npuMepa M O3HAKOMJICHMS, U HE SIBJISETCA TOJHBIM M KOHEYHBIM CIIHCKOM.
OO0sauyHble TEXHOJIOTMH PAa3BUBAIOTCS, W HUHCTPYMEHTApUH PACIIUPSETCS C
KOKIbIM JTHEM Bce ObicTpee. Takke MHOTHE MpOrpaMMHBIE MPOJIYKTHI,
OTOOpa)KCHHBIE HAa JAHHBIX CXEMaX, MOXXHO OTHECTH M K JIPYTHMM BETKaM:
Hampumep, (ailloOOMEHHUKM W XpaHWIWINA JaHHBIX OJM3KM IO CBOUM
yciyram. [loaToMmy, Takue CEepBHCHI ONPEAEIIMCH B 3aBUCHMOCTH OT CBOEH
OCHOBHOM 1IN (PYHKIITMOHUPOBAHMUS.

Bce mporpammHoe oGecrniedeHue, mpeacTaBiIeHHOE HAa pUCyHKax S1, 52,
53, u 54 umeeT pazaTUYHbIE CIIOCOOKI JOCTYIIA:
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e sBisieTCs a0COMIOTHO cBOOOAHBIMHU (HampuMmep, Desmos Graphing
Calculator, cepBuc nmoctpoeHus kaptel 3HaHuii Bubbl.us),

e sBISeTCS OGCIUTATHBIM, HO CTaHOBHUTCA JOCTYIHBIM  IIOCIIE
peructpanuu (HampuMmep, oducHBIe TpmiokeHus cepuca Google
Docs),
e 10O SBISETCS YCIOBHO-OECIIIIAaTHBIM.
T.e., B TpeTheM citydae, cozmaHue U padota ¢ ¢ailyioM BO3ZMOXKHBI, HO C
HEKOTOPBIMU OCOOEHHOCTSIMHU:
® OrpaHWYCHO KOJMYECTBO CO37aBAEMBIX OK3EMIUIIPOB (HAIpUMED,
cepBuc s co3manus 3ameTok CorkboardMe mo3BossieT GecruiaTHO
co3aaTh TOJIbKO 15 3aMeTok, B Zoho Projects MOXKHO co3/1aTh TOJIBKO
1 mpoekr),

e ympomeHHa (PyHKIIMOHAILHOCTh JIMHEWKH HHCTPYMEHTOB (HAIpuMep,
Prezi),

® JIOCTyIHO TOJBKO B ONPENEICHHBIM CpOK JAeHCTBUS (Harpumep,
TEKCTOBBIH mporeccop J2E).

Takum 00pa3oM, BeCh OHJIANWHOBBIMH HMHCTPYMEHTApUM pasidyaercs 1o
CBOMM BO3MOKHOCTSIM. EcTecTBeHHO, UX (DyHKIIMOHAN yCcTynaeT oddraitHOBbIM
npoayktaM. OpHaKo TPW KOHKPETHOW ITOCTAHOBKE 3aJaud M, HCXOAI U3
TpebyeMoro (pyHKIIMOHAJA, SBISIOTCS XOPOIIMMHU, TOCTYIHBIMU U YIAOOHBIMH

CpEICTBaMH.

Oobs1aunas Takconomust bayma

Eciu oOpatuthcss k TakcoHoMuu biiyma, ¥ mOCTaBUTH B COOTBETCTBHE
pPacCMOTpPEHHbIE O0JaYHbIE CEPBUCHI U MPUIIOKEHUSI YPOBHSAM €€ Mepapxuu, TO
MOKHO TOJYYUTh HX KIACCU(PUKALUIO C TOYKM 3PEHUS HCIOJIb30BAHUS B
y4eOHOM NesATeNBbHOCTH CTyAeHTOB. Takas kiaccudukaius, B YaCTHOCTH
OTHOCHTEIBHO cepBrcoB Google, npencrasinena Kot [Ipox'*,

Wepapxuto ypoBHell ydeOHOM nedrenbHOCTH benmxamuna biyma, a
BEpHEE €€ peaKLrIo, BBIIOJHEHHYIO €ro ydeHuKamu (JIoppuHoM AHZIEpCOHOM H

JPYTUMU) TIPEICTABIISIOT CISAYIOINUM 00pa3oM (puc. 55):

9 Bloomin' Apps // Kathy Schrock’s Guide to Everything [Electronic resource]. — Last updated:
10.01.12. — 2011. — URL: http://www.schrockguide.net/bloomin-apps.html
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co3aaHune

/ oLueHuBaHue
/ aHanum3

/ npuMmeHeHune
/ MOHUMaHWNe
/ 3annoMUHaHue

Puc. 55. Takconomus biryma

Ha nmepBoMm ypoBHE Hepapxuu CTYAEHT 3allOMHHAET U BOCIPOU3BOJUT
U3YYEHHBIM MaTrepual, BJaJeeT TEPMHUHOJOTHEW U T.[. (HAIPUMEP MOXKET
BOIPOU3BECTU AJITOPUTM HaxOXAeHUs HanOouplero oduiero aenurens). Cpeau
BBIJICJICHHBIX YCIIYT U CEpBUCOB MHTEpPHET HA 3TOM YPOBHE CTYIEHTOM MOTYT
WCITOJIB30BAThCSl COLIMAIIBHBIE CETH, 3JIEKTPOHHAS I10YTa, FOJIOCOBBIE U BUJEO-
YyaThl, MOUCKOBBIE CUCTEMBbI MJIi W3Y4YEHHUS COOTBETCTBYIOLIEH JIUTEpaTypHl,
OOCYXXJIEHHsI CIIO)KHBIX MOMEHTOB C TIperojiaBaTtelieM WIH COKYPCHUKaMH,
ONPOCHUKHU U T.J.

NucTpymeHTapuil Uil CO34aHUs  ONPOCHUKOB MOXKHO HAUTU Cpeau
cepBucoB (Google u mpouux BhllIEIEpEUUCIICHHBIX. bojiee HMHTEpECHBIM
ONPOCHUK C ABTOMATUYECKUM IMOJCYETOM OajIoB MOKHO CO3/4aTh BHYTPH
BupTyasibHOro Kiacca (OpenClass, CourseSite u T.1.).

Ha cunenyromem ypoBHE B WIpy BCTYHNAlOT TaKUE CEPBHUCHI Kak
COBMECTHasi paboTa ¢ JOKYMEHTaMH (MMEIOTCS BBUAY HE TOJBKO TEKCTOBBIC
JIOKYMEHTBI, HO TPE3CHTAIMU U DJIEKTPOHHBIE TaOJuUIbl), (OPYMBI U YaTHI,
noucKoBble cucTembl, wiki. Temepp CTyZeHT MOXET HHTEPIPETUPOBATH
U3YYEHHBIM aJITOPUTM, KIIACCU(PUIIMPOBATH AJITOPUTMBI IO HEKOTOPOMY
MPU3HAKY, yU4aCTBYS MPU ITOM, HAITPUMEDP B CO3JaHHUH CTPAHUIILI Wiki-caiiTa.

YpoBeHb, Ha KOTOPOM CTYIEHT CIOCOOEH MPUMEHSATh IOJyYECHHbIE
3HAHMS, TAKXKE XapaKTEpPU3YyEeTCs WCIOIb30BAHUEM CEPBHCOB COBMECTHOM
paboThl ¢ noKkyMeHTaMu, popymMoB u yatoB, cpeactB Web 2.0. Takxke cTyaeHT
MOXET TpUHUMATh Yyd4acTHe B paszpaboTke mnpoekToB (Basecamp), ymeer
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MOJIb30BAThCS THUOCEPBUCAMHU, paboTaTh B TpaduuecKux, ayauo U BHUICO
peaakTopax.

Crnenyroiuii ypoBeHb MOJpa3yMeBaeT COCOOHOCTH CTYJIEHTa BBIJCISATH
9Tambl, BUIBL, KiIacCU(UKAIMK, CPABHUBATH PA3IMYHbIE TOYKUA 3pPEHUS H
COCTaBIISAITh CXEMbl U CHUCKH OCHOBHBIX CBOMCTB. Ilpum 3TOM HCHONB3YIOTCS
UHCTPYMEHTBI I MocTpoeHus auarpamm cesseir (Cacoo, MindMeister), ms
oomena uaemu (Editstorm, Wallwisher, Spaaze), rpadudeckre KaabKyIsSITOPHI
(Desmos Graphing Calculator), u npoune.

[IpeanocneqHuii ypoBeHb MPEAIOJIAra€T YMEHHE CTYyJIEHTa aJeKBATHO
OLICHMBATh YypPOBEHb pa3pabOTaHHBIX UM MPWIOKEHUH U MTPOrpaMMHBIX
MPOAYKTOB, OOOCHOBBIBAThH MOHSATHUS, C KOTOPHIMU OH pabOTaeT, BECTU OJOTU U
mukpobsoru (Twitter, LiveJournal), o0cyxaaTh, KOMMEHTHPOBATh COOOIICHHMS,
MOJEpUpoBaTh HHpoOpManuio. TakkKe CTYAEHT MOXET CaMOCTOSTEIbHO
MPOBOJIUTh OLIEHKY M TIOJIHBIA aHallu3 OMPOCOB, pa3pabOTaHHBIX BHYTPU
BupTyanbHoro kmacca (OpenClass), u BHemHnMu uHCTpyMeHTamu (Google
Form, SurveyMonkey).

N nHa mocnenHeM YpOBHE CTYIAEHT CaMOCTOSITEIBHO pa3padaTbiBaeT
npoekThl BeO-caiitoB u mopraioB (WordPress, Weebly for Education),
nporpammHoro obOecneuenusi (Zoho Projects, CodePlex). Kpome »3toro,
IUTAHUPYET JAESATEIBHOCTh MO paboTe HAJl HUM, UCTIOJB3YS 00JIauHbIe KaJeHaapu
(Google Calendar, Upcoming), ¥ MoOXeT pacHpeieisaTh €€ C IOMOIIbIO
mianupoBimkoB (Todo.ly, Zimbra, Teamwox Tasks). B pe3ynbrare padoThi
CTYJEHT CO3JAaeT W 3allUIIaeT MPE3CHTALHI0 TOJYYEHHOTO MPOrpaMMHOIO
npoaykta (Adobe Acrobat.com Presentations, Prezi).

Pacnipenenennie o0nauHbIX MPUIIOKEHUH 110 YPOBHIM TakcoHOMUHU biyma
IIPUBEZICHO HA puUC.56.

Ha pwuc.56 Takxke TmpuBENEH HEMNOJHBIA CHOUCOK CEPBUCOB U
WHCTPYMEHTOB ISl TOHUMAaHWUSI PACTIPEACIICHHS X TI0 YPOBHSIM.
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SAKJIIOYEHHUE

MBI TONBITAIMCH TPEACTABUTh COBPEMEHHBINM JaHamadT OOJauHBIX
TEXHOJIOTHH, a TaKKe€ CBOE MOHUMAaHWE ATOW cepbl U MPEIOCTABIIEMBIX €O
BO3MOKHOCTEH.

[To-HameMy MHEHUIO, OOJIauHbIE TEXHOJOTUM JAl0T BO3MOXKHOCTH
OM3HEC-OpraHu3aIusIM yCIEITHO BECTH CBOM OM3HEC, a YYCOHBIM 3aBEIICHHUSAM —
OpraHU30BHIBATH 0OPA30BATEIBHYIO JESITCIBHOCTh C YYETOM OIbBITA JTYUITHX
YHUBEPCUTETOB.

[Tonumanue TeMaTUKU OOJAYHBIX TEXHOJOTMH [JIi YHUBEPCUTETCKUX
aIMUHHUCTPATOPOB M TMPEMOJABATEIIEH Ba)XHO KAK C MO3UIHAM ITOJATOTOBKH
CIELUAIIUCTOB, KOTOPbIE MJIAHUPYIOT pab0OTaTh B 00JIAUHBIX KOMIIAHUAX, TaK U C
M0JIb30BATEJILCKOM TIO3UIMU: MBI JOJLKHBI HAYYUTh CTYJECHTOB IT0JIb30BATHCS
MHCTPYMEHTApUEM U pecypcaMu O0JauyHBIX TEXHOJIOTHH, 00ydasi ’TOMY HallINX
PEKTOPOB Y HAIIUX KOJUIET.
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Tepmun

Onpenenenne

Amazon EC2

Amazon’s Elastic Compute Cloud
(Amazon EC2) — komMepueckuii
Be0-CEpBUC, KOTOPBIN
NIPEOCTABIISCT BEIYUCIUTEIHHBIC
MOIIIHOCTH B KaQUeCTBE YCIYTH B
oOnaxe.

Amazon S3

Amazon Simple Storage Services —
00JIaYHbBINA CEPBUC I XPaHEHUS
TAHHBIX OT AMAa30H.

Amazon Web Services (AWS)

Kommanuss Amazon Web Services
(AWS) — noapasnencHue KpymHOro
aMEpPUKaHCKOTO CETEBOTO
pureisiepa Amazon.com,
crieruaIn3upyrolieecs Ha
MPEIOCTABIICHUN BBIYMCITATEIILHON
uHGPaCTPYKTYpHI 10 Mojenu laaS.
[TnaTdopma 06mauHbIX
BbluncieHui AWS npencraBieHa
komnanuein Amazon B Hayase 2006
roja.

Amazon.com

AMepUKaHCKas KOMIIaHHUS,
OpPUEHTUPOBAHHAS HA MPOJAKY
TOBapOB MAacCOBOI0 CIPOCa, U OJIMH
U3 MEPBBIX MUPOBBIX JINJIEPOB
Cpeau MHTEpPHET-Mara3uHoB U

ayKIMOHOB.

BICSI (Building Industry
Consulting Service International)

Benymas koHcynbpTanMoHHas
OpraHusanys B
TEJICKOMMYHUKAMOHHOU

HHAYCTpUH
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BICSI 002 2011 Data Center
Design and Implementation Best
Practices

CranzapT, BBITYIICHHBIA B MapTe
2011 rona, MO3BOJISIOLINI
o0ecneunTh NPOEKTUPOBAHUE U
CTPOUTENBLCTBO D-1IEHTPOB ¢
Y4€TOM J0JIrOCPOYHOM U
0e30MacHOi IKCIUTyaTalnu.

Blackboard

BupryanpHas oOyuaromias cpeza ¢
OTKPBITOU apXUTEKTYPOH,
IIO3BOJISIET MHTETPALIUIO C APYTUMU
CTyIEHYECKUMHU
MH(POPMAIIMOHHBIMU CUCTEMaMHU.

Cloudonomics

Otpacib, CBSI3aHHAA C
YKOHOMHUYECKUMHU aCEKTaMH
00JTaYHBIX TEXHOJIOTHIA.

CRM-cucrema
(Customer Relationship
Management System)

Cucrema ynpaBieHus
B3aMMOOTHOIICHHUSIMU C KJIMEHTaMU
— KOpIOpaTUBHAs
MH(OpMaIMOHHAs CUCTEMA,
perHa3HAaueHHas JJIs
ABTOMATU3ALIMU CTPATETUI
B3aMMOJICHCTBHS C 3aKa34MKaMU U
YIIYy4YIIEHUS 00CTY>KUBAHUS
kineHToB. [lox repmunom « CRM-
CUCTEMAa» MOHUMAETCS MPUKIIATHOE
IporpaMMHOE 0OecTieueHue,
peIHa3HAaYeHHOE ISl peaanu3aluu
CUCTEMBI YIIPaBJICHUS
B3aMMOOTHOIICHUSIMU C

KIIMCHTaMU.

DCE - Data Center Efficiency

Koaddumument spdexkrruBHOCTH
JaTa-leHTpa

DCIE — Data Center
infrastructure Efficiency

Koaddumuent apdexruBHOCTH
UHPPACTPYKTYPHI 1aTa-IIEHTPA;
npeacTaBisieT co0oit 00paTHyIo
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BennurHy K PUE u Beruucisercs
kak DCIE = 1/PUE = P\7/Pt -100%.

e-learning (Electronic Learning),
CUCTEMA IJTCEKTPOHHOIO Oﬁy‘leHI/ISI

OmnpezneneHue CENUAINCTOB
FOHECKO: «e-learning — oOyuenue
¢ moMoIneio MHTepHET U

MYJIbTUMCIHUA.

EMEA=Europe+Middle East+Afri
ca

Pernon EBporna, Ha biavxnHuii
Boctok u Adpuka

F/OSS (free/open-source software)

Kareropust cBoboaHOTO
IPOrpaMMHOT0 00ECTIEUEHHUSI C
00111e10CTYTHBIMU (OTKPBITHIMH )
MCXOJHBIMH KOJIaMHU.

face-to-face — F2F

BzaumoelicTBre, Ha3pIBAEMOE
«JTULIOM K JIITY»

Gmail

[TouToBsiit ket oT Google ¢
00MEHOM MTHOBEHHBIMU
COOOIICHUSIMHU, TOJIOCOBBIM U
BUJIEOYATOM, MOOUIIEHBIM
JOCTYIIOM, a TAKXKE 3aIUTON OT

criama v BUPYCOB.

Google App Engine

[Tnardopma, koTOpas MO3BOISAET
3ammyckaTh MacIrabupyembie BeO-
TIPHIOKCHUS, UCTIONB3YS
UHOPACTPYKTYPY KOMIIaHUHU
Google (cepBepbl, KOMMYHHKAIIHH,
TEXHOJIOTHH).

Google Apps

Be6-cityx0b1, mpeiocTaBiisieMbie
komnanueit Google nms
MCTIOJIb30BaHUS CBOETO TOMEHHOTO
UMEHU C HEKOTOPBIMU TIPOyKTaMHU
Google.

OTHU CepBUCHI, TIOCTPOCHHBIC HA
MOJICIN SaaS, BKIIFOYAIOT B ceOs

OHJIAWHOBBIN O(PUCHBIN MAKET,
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AJIEKTPOHHYIO nouTy, Kanennaps u
Jp. IPUIIOKEHUS.

Google Apps Education Edition

Web-nipuiokeHus: Ha OCHOBE
001aYHBIX BBEIYMCIICHUH,
IIPEIOCTABIISIONINE CTYICHTAM U
MpenoaaBaTesisiM yueOHbIX
3aBCACHUI MHCTPYMEHTHI,
HeoOxoauMbIe 1T 3P HEKTHBHOTO
OOIIIEHHUS U COBMECTHOM pabOTHI.

Google Buneo

CepBuc, COBMEIIAIONINI
BUJICOXOCTHUHT MOJIb30BATEIbCKUX
BUJICOPOJIUKOB U MTOUCKOBYIO
CUCTEMY I10 HUM.

Google Knuru

Cnyx0a nig co3naHust
BUPTYAJIbHOM ITEPCOHAIIBHOMN
OMOIMOTEKU, B KOTOPOH MOKHO
yHOPSII0YMBATh, PELIECH3UPOBATH U
HaxXOJUTh OTOOpPAHHBIE paHee

KHHI'H.

Google + (I'yra IL1roc)

CoumanbHasi ceTb OT KOpIIOpauuu
Google

Grid Computing

Tepmun Grid-BbrarcieHus
(Computing grid) mosiBuICS 110
anajoruu ¢ TepMmuHoM Power grid
(enrHast PHEPTOCUCTEMA), T. €. €r0
MO>KHO TIEPEBECTH KaK €IUHAs
KOMIIBIOTEPHAS] CUCTEMA. DTO
KOHIIETITYaJIbHOE HaIlpaBJICHUE
MCTIONIb30BaHUS PacIpeIeICHHBIX
PECYPCOB BBIYUCIUTEIBHBIX CeTEN
IUTS PEIIeHUsI PECYPCOEMKHUX 3aad.
Knaccuueckas xonnenius Grid
npeaycMaTpUBaeT IPUMCHCHHE

OTKPBITBIX CTaH/IAPTOB;
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00beIMHEHNE PA3HOPOAHBIX
CHUCTEM; COBMECTHOE
UCIIOJIb30BaHUE JaHHBIX;
JTAHAMUYECKOE BbIJICIICHUE
pecypcoB; 00beIMHEHNE
BBIYHCIIUTEIBHBIX CETEU
MHOECTBA NPEANPUIATHI U
OpraHu3alui.

ILIAS

Integriertes Lern-, Informations-
und Arbeitskooperations-System —
OJIHa U3 IICPBLIX CBO6OI[HO-
pacnpoctpansiembix LMS cucrem,
HCIIOJIB3YCMBIX B YHUBCPCUTCTAX,
KoTopas 6azupyercst Ha Apache,

PHP, MySQL, XML.

Moodle

MopynbHast 00bEKTHO-
OpUEHTHPOBaHHAs cpelia
JTUHAMHYECKOT0 00yUeHMUS,
CBOOOJTHO pacrpocTpaHsemasi e-
learning ntargopma.

MSDN Academy Alliance

[Tonnucka ayist BY30B Ha
IpOrpaMMHOE 0OecrieueHHe
Microsoft mo cnenuanbHOM
JIbFOTHOM LICHE.

[Iporpammuoe ob6ecneuenre MSDN
AA OecruiaTHO IOCTYITHO JJIsSl BCEX
CTYJICHTOB, aCITUPAHTOB U
npenojaBaresniel hakyabTeTa s
HEKOMMEPYECKOTO UCIOJIb30BAHUS
B y4eOHBIX, HAYYHBIX U
UCCJIEIOBATEILCKUX ETISX,
OrpaHUYCHA IMEPUOJIOM O0YICHUS
Ha (aKyJbTeTe.
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NIST — National Institute of
Standards and Technology

HaunonanbHbIN HHCTUTYT
cTtaHapToB U TexHosnoruit CHIA

Pay as you go (PAYG)

Cxema 11eHooOpa3oBaHus 3a
cepBuchl. O0Ja4YHbIE TPOTYKTHI
NPEIOCTABIISIOT CXEMY OIIaThI IO
dakTty («pay as you grow»), TO €CTh
OILIaTy TOJIBKO TOW MOIITHOCTH,
KOTOPYIO MOJIb30BATEIb
JCHCTBUTEILHO UCIIOJIb3YeT.

PUE - Power Usage Effectiveness

Koaddumment sppexrruBHOro
UCIIOJIb30BAHUS DHEPTUU;
BBIYHUCIsIETCS 110 (popMyiie
PUE= PT/ P|T,

rae Pt — o0mass MOIHOCTE
00beKkTOB, P;1 — MomaocTts I T-
000opynoBaHUs

Sakai

Co00111eCcTBO aKaIeMUYECKUX
WHCTUTYIUH, KOMMEPUYECKUX
OpraHu3aluii U UHIUBUTYYMOB,
KOTOPBIE COBMECTHO
pa3pabaThIBalOT CpeLy
COTPYJIHUYECTBA U OOYUCHUS.

Salesforce.com

AMepuKaHCKas KOMIaHUsI, THOHEP
00JIaYyHBIX CEpPBUCOB, OCHOBaHHAas
B mapte 1999 roaa.
Salesforce.com cuuTaercs nepBoi,
IIPEIOCTABUBIIEN TOCTYII K
CBOEMY NMPUIIOKEHUIO Yepe3 CalT,
TO €CTh MPEAJIOKUIA
IpoTrpaMMHOE 0OecCIieueHue Kak
cepBuc (SaaS).

SharePointLMS

Kpocmnarpopmennas
koMmmepueckas LMS-cucrema,
Oazupyromasics Ha atopme
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Microsoft Office SharePoint Server
2007 & WSS3.0.

SQL Azure

Kommnonent mardopmer Windows
Azure. Pensmmonnas 6a3a JaHHBIX,
JIOCTYITHAs KaK CEPBUC (TaKxke
Ha3bIBaeTCs «0a3a MaHHBIX KaK
CEpBHUCY).

Student Information System (SIS)

[IporpamMmHBII MOAYJIB
YIPABJICHUSI PA3JINYHBIMU TaHHBIMU
O CTyZACHTaX.

Virtual Computing Laboratory
(VCL)

[Tnatdopma st 06J1a4HBIX

BBIYKCIICHUH , peaIi30BaHHAas B
VYuuepcurere mrara CeBepHas
Kaponuna (North Carolina State
University), NIpe0oCTaBIISIET P
MpOrpaMMHBIX TexHoJiorni IBM
JUTSI IPUBATHBIX OOJIAYHBIX CPEI.

Web 2.0

IIpoexThl U cepBUCHI, aKTUBHO
pa3BUBaEMbIC U yJIydlllaeMbIe
CaMHMH I10JIb30BaTEIISIMU: OJIOTH,
wiki, conmajgbHBIE CETH U T. 1.

Windows Azure

OnepaunoHHas cuctema B o01ake
oT Microsoft (koMIOHEHT
wiatrgopmbl Windows Azure).
[IpenocTaBisieT BEIYUCIUTEIHHBIC
MOIIHOCTH U CPEJCTBA XPaHEHMUSI
uHpopMaImu, a TakxKe psj
MEXaHU3MOB YIIPABJICHUS
CepBHUCaMHU.

Windows Azure AppFabric

Kommonent mnatdopmbr Windows
Azure. CepBuCHI 1J11 00€CIICUCHUS
KoMMyHUKanwmii (Service Bus) u
KOHTpoJIs goctyna (Access
Control).
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Windows Azure Platform

[Tnardpopma Microsoft ams
pa3pabOTKU U BHITIOJIHEHUS
00JIauHBIX CEPBHUCOB, PEATU3YIOIIAs
MOJIeJTb IIaThopMa Kak CepBHC

(Paas).

Windows Live

Hab6op 06mayHbIX cepBUCOB OT
koMmnanuu Microsoft,
BKJTFOUaromnuii: moury Hotmail,
obaunoe xpanuauine Windows
Live SkyDrive, vat Windows Live
Web Messenger, oxiaiH-1akeT
oucHeix mpunoxxenuit Office Web
Apps.

Axanemust Google

NHCTpyMEHT [1J1s1 TOMCKa HAyYHOU
JIUTEPaTYPBI.

AxkkayHT Google

Ennnas cucrema Bxoma, Kotopas
I03BOJISIET NOJIYYUTh AOCTYI U
padoTaTh CO CIECTYIOIIMMU
npoaykramu Google: Gmail,
rpynnsl Google, Talk, JlokyMeHTbI
Google, YouTube, Google
[TepeBonuuk, Caiitel Google u np.

Ayaurop od1aka
(Cloud Auditor)

JIumo unmy opraHu3anmsi, KoTopas
BBITIOJIHSAET HE3aBUCUMYIO OIIEHKY
00JIaYHBIX YCIyT, 00CTY>KUBaHUS,
IPOU3BOIUTEILHOCTH H

0€30I1aCHOCTH.

Be6-cepBuc/ciyxoda
(Web service)

Cucrema nporpaMMHOM
MOAICPIKKN B3aMMOCHCTBUS
"KOMIBIOTEP — KOMIIbIOTEP" Uepes
ceTh; BeO-ciy»k0a umeeT
uHTepderic, ONMCaHHbIN B
dbopmarte, TOCTYITHOM JIJISI
MaIlIUHHON 00paboTKU
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Be0-cay:k0b1 (Web service)

[TpunoxxkeHnue, TOCTYI K KOTOPOMY
ocymiecTBisieTcs uepe3 Bed; pabora
¢ BeO-cyx00i HE 3aBUCHUT OT
YCTPOMCTB, CETEW, ONEPAIMOHHBIX
CUCTEM U SI3BIKOB
MpOrpaMMHUPOBAHUS.

Be6-103a0unauTu

MexyHapOaHbIN CTaHIAPT

I1SO 9241-11 onpenenser
103a0MJTUTH KaK «CTEIEHb, C
KOTOPOU MPOTYKT MOXKET OBbITh
VCTIOJIb30BAH OMPEICIIEHHBIMU
MOJIb30BATEIISIMU TIPH
ONPEAECIEHHOM KOHTEKCTE
WCTOJIb30BAHUS JJIs1 JOCTUKECHUS
OIPENICIEHHBIX LIEJIEU C NOJLKHOM
3¢ (PEeKTUBHOCTEIO,
MIPOJYKTUBHOCTHIO U
YAOBJIETBOPEHHOCTHIO.

Bupryanuzanus (Virtualisation)

[Tox Bupryanuzanuei B UT, kak
TIPaBUIIO, TOHUMAETCS a0CTPaKITUS
BBIYHCIIUTEILHBIX PECYPCOB U
PEI0CTaBICHUE TTOTH30BATEIIO
CUCTEMBI, CKpBIBAIOIIEH B cebOe
COOCTBEHHYIO peaJIn3alluIo.

BupryaabHas akagemus
Microsoft,

Microsoft Virtual Academy
(MVA)

O6uaunas cimy>x0a, mpeararonas
00yuyeHre 00JIauHbIM TEXHOJOTUSIM
Maiikpocodr.

BupryaabHas MaluvHa
(Virtual Machine — VM)

[IporpammHuas v/unu anmapaTHas
CUCTEeMa, YMYTUPYIOIIas
amnmapaTHoe obecrieueHue
HEKOTOPO# mIaThOpPMBI.

I'mOpuanbie 001aKa
(Hybrid cloud)

O6naxka, cocTosiye U3 AByX U
OoJee 00J7aKOB Pa3TUYHOTO THUIIA.
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I'pynmnoBbie od1aka (community
cloud)

I'pynmnoBoe 00y1ako MpeICTaBIsSIET
c000i1 HEYTO CpeaHEE MEXKTY
YaCTHBIM U OOIIECTBEHHBIM.
['pynnoBeie 001aka UCIOJIB3YIOTCS
KOJUIEKTUBHO HECKOJIbKUMHU
OpraHu3aIUsIMHU, KETAIOIMHUMHU
BOCIIOJIb30BaThCs 001IEH
00J1aYHOM BBIYMCIUTEIBHON
CpeIou.

I'pynnsr Google

NHcTpyMeHT yrpaBieHus U
IpyNIOBOM pabOThl HA OCHOBE
MOJEpUPYEMBIX (OPYMOB U
CIIMCKOB PacCBUIOK.

Jata-uentp, LleHTp XpaHeHus u
o0padoTku nanubix — [HO/1
(Data Center)

Cnennann3upoBaHHbBIE CPE/ICTBA,
00opy10BaHUE U TTOMEIIEHUS,
WCIIOJIb3YEMBIC JUTS Pa3MEIICHHS
KOMITBIOTEPHBIX CHCTEM U
CBSI3aHHBIX C HUM KOMITOHEHTOB
(cHCTEMBI TEJICKOMMYHHUKAIIMHA U
XpaHEHHUsI TAHHBIX )

Hoxymentnl Google, Google Docs

becmuathbrit Habop BeO-cepBHUCOB B
dbopme mporpaMMHOE 0OeCIIeueHNE
Kak ycayra (SaaS), a Takxe
MHTEPHET-CEPBUC 00JIAYHOTO
XpaHeHus GpaiioB ¢ QyHKIIUIMU
daiinoodbMeHa, pazpabaTbIiBaeMbIi
Google.

NuTepHeT-yHMBEpCUTET
Nupopmanuonnsix TexHosiormi
(MHTYHT)

[IpoexTt nznarenbcTBa «OTKPHITHIE
CHUCTEMBbI», KOTOPBIN MO3BOJISET
OecrniaTHO U3YYHUTh B
JTHMCTAHIIMOHHOM PEXKUME
MHO>KECTBO YUEOHBIX KypPCOB,
KOTOpPBIE TIOMOTYT MOJIYYUTh
HOBBIE€ 3HAHUSA U MOBLICUTH
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npo¢ecCHOHATIBHYIO
KBaTM(PHUKALIHUIO.

NudpacTpykrypa Kak cepBuc
(Infrastructure as a Service —
laaS)

[IpenocraBieHne KOMIBIOTEPHOU
MH(}PaCTPYKTYpHI (KaK IpaBUio B
dbopme BUpTyanu3alm) Kak YCIyTH
Ha OCHOBE KOHIEMIIUH 00JaYHbIX
BeIunciiennii. O0s1YHO Moes laaS
BKJIFOYAET aIlliapaTHbIC CPEJICTRA,
ONepalMOHHBIE CUCTEMBI U
cuctemuoe [10. TaaS nzbasnser ot
HEO0OXOIUMOCTH TIOJIEPKKU
CIIOHBIX HH(PACTPYKTYP IICHTPOB
o06pabotku nannbix (LHO/),
KIIMCHTCKUX U CETEBBIX
UHOPACTPYKTYP, a TAKKE
MTO3BOJISIET YMEHBIIIUTH CBSI3aHHBIC
C TUM KaluTaJIbHbIC 3aTPATHI U
TEKYIIUE PACXO/IbI.

Kanennaps Google, Google
Calendar

Be6-uHcTpyMeHT 11715t yripaBlieHUS
Y TJTAHUPOBAHUSL.

Kousokamnusi (Co-location)

Mopenb XocTUHTa, IPU KOTOPOH
KJIMEHT pa3MEUIaeT CBOE CEPBEPHOE
000opyI0BaHKE HA TEPPUTOPUU
npoBaiiiepa.

ManivHHOe BpeMs

Hekoropoe BpeMs paboThl Ha
HEKOTOPOU BBIYMCIUTEIBHOMN

MalllruHC.

MoOuibHOe 00yueHmne
(Mobile learning, m-learning)

OO0yueHnune mocpeICTBOM
MOOMJIBHBIX YCTPOMCTB B
00pa30BaTEeILHOM YUPEKICHUN WITH
yIAJICHHO.

Oo6s1auHas onepanuoOHHAs
cucreMa
(Cloud operating system)

OnepanoHHasi CUCTEMA,
npeaHa3HavYeHHas sl paboThI B
JaTalleHTpe MpoBaiiepa 00JIauHbIX
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YCIIYT B TOCTaBJISACTCS
MOJIh30BaTENIO Yepe3 MHTepHeT.
Windows Azure saBiseTcs
MIPUMEPOM OTIEPAITMOHHON CUCTEMBI
Ha Oa3e "oOnaka".

Oo0/1a4HOe XpaHUIUILE JAHHBIX OnnaitH-XpaHWIKILA, B KOTOPOM
(Cloud storage) JTaHHBIC XPaHATCS HA
pacnpenenéHHbIX B CETU cepBepax,
NPEAOCTABISEMBIX B ITOJIb30BAHUE
KJINEHTaM B OCHOBHOM TPEThEU
CTOpOHOM. JlaHHBIE XpaHITCI U
00pabaThIBalOTCA B TaK
Ha3bIBa€MOM 00J1aKke, KOTOpPOe
MPEJCTaBIIAET COOOM, C TOUKHU
3peHus KJIMEeHTa, OJUH OOJIBIIONH,
BUPTYaJIbHBIN CEPBEP.

PU3HYECKH K€ TaKHE cepBepa
MOTYT pacrnojararbcsi BECbMa
YAAJIEHHO APYT OT Apyra
reorpauyecku, BIJIOTh JI0

PACIIOJIOKCHNA Ha PA3HBIX

KOHTUHEHTAX.
Ooaaunbie Beruncienns (Cloud Mounens, o0ecrieurBaromas
computing) yJIOOHBIN CETeBOM JOCTYII O

TpeOOBAHUIO K OOIIMM
KOH(UTypUpyEMBIM
BBIUHCIIUTENBHBIM peECypcam
(cetsim, cepBepaM, XpaHUIUIIAM
JaHHBIX, IPUIIOKEHUAM U
cepBHUCaM), KOTOPBI ONIEPATUBHO
IPEIOCTABIISETCS C
MUHUMAaJIBHBIMH YCUJIHSMH T10

YIPaBJIEHUIO U B3aUMOACHCTBHIO C

CEpBUC-TIPOBANIEPOM.
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Oobs1a4uHbBIE CEpBUCHI
(Cloud Services)

Mopaenb 1ocTaBKH Ha
WH(POPMAIIMOHHBIX YCIYT JUIS
IOPUAMYCCKUX U (PU3MYCCKHUX Ha
6a3ze obmayHON TIaTHOPMBI.

Oo6sn1aunbIii Opokep
(Cloud Broker)

JIuto (puszuveckoe uiu
IOpPUIMYECKOE), YCTaHABINBAIOIIEE
OTHOULIEHUSI MEXAY MOTPEOUTEIIMU
Y IIpoBaiiiepaMu (3aMEeTUM, YTO
NOTPEOUTENH MOTYT MOJIY4aTh
o0JlayHbI€ YCIIYTH HAPAMYIO OT
npoBaiaepa).

Oo0s1auHbIi pOBaliaep,
MOCTABIIUK 00JIAYHBIX CEPBHCOB
(Cloud provider)

JIuuo (pusznveckoe uim
IOPUIMYECKOE), OTBEYAIOLIEE 3a
MpPeI0CTaBICHNE 00TaYHON YCIIYTH.

Oo6s1auHbIi TPAaHCTIOPTEP
(Cloud Carrier)

[Tocpennuk, npeaocTaBIsIOLIHA
yCIyTH TIOJIKITFOUEHUS M TOCTaBKU
00JIauHBIX yCIyT OT IpoBaiiepa K
MOTPEOUTENIO

O0J1aYHbBIN XOCTUHT

(Cloud hosting)

[TpoaykT 00J1auHbIX BRIYUCICHUI
[Ipumeps! poBaiiiepoB B
00JIaYHOM XOCTHHTE Ha
CErOJIHSIIHUMN JEHb SABJISIIOTCS
«Amazon EC2» u «Rackspace
Cloud».

ILnaTdopma kak cepBuc
(Platform as a Service — PaaS)

VYciyra 1o npeioCcTaBiICHUI0
UHTETPUPOBAHHOM TIATHOPMBI JIJIs
pa3paboOTKH, TECTUPOBAHUS,
pa3BePTHIBAHUS M TOJIJICPKKH BEO-
PWIOKCHUH, OpraHM30BaHHAs Ha
OCHOBE KOHIICIIINH O00JIAYHBIX
BBIUMCJICHUU.

IHoTpeduTe b 001aYHBIX CEPBUCOB
(Cloud Service Consumer)

JIumo (puzmveckoe wim
IOpUIUYECKOE), TTOIB3YIOIIeeCs
ycllyramu 00Ja4HOTO MIpoBaiaepa.
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IIpuioxkeHue/mpuKJIagHoe
IporpaMMHoOe odecrneyeHue
(application/ software)

[Iporpammel, npegHa3HaYEHHBIC
JUTSL BBITIOJTHEHUS OTNTPEAEICHHBIX
M0JIb30BATENIbCKUX 337124 U
paccuMTaHHbIC HA
HEMOCPEICTBEHHOE
B3aMMOJICCTBHE C MOJIb30BATEIIEM.

IIporpammMHoe o0ecriedyeHHe Kak
yciayra
(Software as a Service — SaaS)

Bun o01auHbIX ycayr 1o
MCIOJIb30BAaHUIO TPOTPAMMHOTO
oOecrnieueHus, Ipu KOTOPOM
MOCTaBUIMK pa3padaTbiBaeT BeO-
PUIIOKEHUE U CAMOCTOSTEIBHO
YIPaBISET UM, MTPEIOCTABIISS
3aKa34MKaM JIOCTYII K
[IPOrpaMMHOMY 00ECTIEUEHHIO
yepes HurepHer.

Ipomexyrounoe 11O
(Middleware)

Tun nporpaMmMHOro odecneyeHus
11 00€ecIieYeHHsl B3auMOICHCTBUS
MEXy pa3InYHbIMU
IPWIOKEHUSMHU, CUCTEMAMU,
KOMITOHEHTaMHU.

IIy6am4HbIe o01aKka
(Public cloud)

O6menoctynuas UT-
UH(PpaCTPyKTypa, HCIOJIb3yemas
MHOTUMU OpTaHU3ALUSIMH
(m0JIb30BATENSIMU ) COBMECTHO;
00cIy>)KMBaeTCs U YIPaBIIAIOTCS
BHEIIHUMH CEPBHC-

IIpOBalIEpamMu.

Caiitel Google, Google Sites

Koncrpykrop caittosB ¢
BO3MOXHOCTBIO TTyOJTUKAIINH
BUJIC0, U300paKEHUMN, TOKYMEHTOB.

CepBuc/cayxoda
(service)

AOCTpakTHBIN pecypc,
NPEACTABISIONINI BO3MOXKHOCTD
BBITIOJTHEHUS 3a71a4, KOTOpPhIE

HUMCIOT YCTKUC (1)YHKI_[I/II/I C TOYKH
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3pEHUS IOCTABIIMKOB H
notpeduTeneil.

CepBHCHO-OPHEHTHPOBAHHAA
apXHUTEKTypa

(Service Oriented Architecture,
SOA)

[Toxxon, cyTh KOTOPOTO
3aKII0YaeTCs B pa3paboTke
IIPOTrPpaMMHOT0 00eCTICUCHHUS,
OCHOBAHHOM Ha HCIIOJIb30BaHUU
CEPBUCOB CO
CTaHJIapTU3UPOBAHHBIMU
uHTepdeiicamu.

CepBuCHBIE MOJIeJIH 00JIAYHBIX
Beiunciaenuii (Cloud Computing
Services)

CepBucHbIe MOACIH 00JaYHBIX
BBIYHCIICHUI: IPOTPAMMHOE
obecrnieueHue Kak cepBuc (SaaS),
wiatgopma kak cepsuc (PaaS),
uH(ppacTpykTypa Kak cepsuc (IaaS)

CeteBas akagemus Cisco

I'noGanpHas nporpamma
3JIEKTPOHHOr0 00y4eHUsI, KOTOpast
IIO3BOJISIET NOJYyYUTh
obpazoBanue B cepe IT ¢
IMOMOIIBIO 3aHATHH YEpE3
NuTepHer, noa pyKoBOICTBOM
UHCTPYKTOPOB C UCIOJIb30BAHUEM
NPAKTUYECKUX U J1a00PaTOPHBIX

3aHATHUNA.

Cucrema ynpapjieHUusI KOHTEHTOM
(caiiTom)

(Content Management System,
CMYS)

[IporpammHuoe obecrieueHue, ¢
MIOMOIIIBI0 KOTOPOTO BO3MOXKHO
CO3JIaHKe, PeIAKTUPOBAHHE,

yIIpaBJIICHUE KOHTEHTOM CalTa.

Cucrema ynpapjeHusi 00y4eHuem
(Learning Management System,
LMS)

[TnaTdopma (cucrema), KoTopas
MO3BOJISET IMJIAHUPOBATb,
BBITIOJIHATh U YIPABISATh BCEMHU
00pa3oBaTeIbHBIMU JICUCTBUSIMH B
OpraHu3aliy, BKIIOYas O0yd4eHHE
OHJIANH, BUPTyaJIbHBIE KJIACCHI,

KOMMYHHKAIIHUIO U T.H.
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Cucrema ynpasjeHusi y4eOHbIM
KOHTCHTOM

(Learning Content Management
System, LCMS)

Cucrema co3zianusi, TOCTaBKH,
XpaHECHHsSI ¥ pEIaKTUPOBAHUS
y4eOHBIX MaTepuaioB (yueOHOTro
KOHTEHTA).

Corsamenue 00 ypoBHe
odocayxuBanus (Service Level
Agreement, SLA)

JloroBop Mexay 3aKa34yuKoM
YCIYTU U €€ MOCTABIIUKOM,
coJeprKalluii ONNUCAHUE YCIYTH,
npaBa U 00513aHHOCTHU CTOPOH ,
COTJIACOBAHHBIN YPOBEHD
KayecTBa Mpea0CTaBICHUS
JTAHHOW YCJIYTH.

Cranpapt SCORM

Crangapt, pa3paboTaHHBIN 115
CHUCTEM JUCTAHIMOHHOTO
oOyuenus. CtangapT
paspabateiBaercs Advanced
Distributed Learning,
yUpexKIAEHHOM MUHHUCTEPCTBOM
O6oponst CIIIA u
Anmunucrtpanuent [Ipesnnenta
CHIA.

SCORM nioMoraer onpenenaThb
TEXHUYECKHE OCHOBBI CETEBOM
o0pa3zoBaTeIbLHOM Cpebl U
COJIEPKUT TPEOOBAHUS K
OopraHu3aluy y4eOHOro MaTepuaia
U BCEH CUCTEMBI JUCTAHITMOHHOTO
00yUeHHS.

Tpansakuus

['pynima nocienoBaTenbHbIX
omepalui, KoTopasi IpeacTaBiseT
co00M JIOTUYECKYIO €IMHUILY
paboOTHI ¢ TAaHHBIMH.

Yomniina npuinoxenni (Killer

apps)

[IporpaMMHBIN IPOAYKT,
IPEAOCTABIAIOIIMM MOJIB30BATEIIO
BO3MOYKHOCTb IIPUMEHSATH €0 K
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CBOMM KOHKPETHBIM ITOTPEOHOCTAM
0€3 JIOTOJTHUTEIILHOTO
IPOrpaMMHUPOBAHHSL.

Yuyernas 3anuck Windows Live ID

CepBuc nneHTuduKanum u
ayTeHTU(UKALIIU
MPEIOCTABISIEMbIN CUCTEMOU
Windows Live.

®opmar CSV (comma-separated
values)

dopMart npeacTaBIsIET COOOU
TEKCTOBBIN (hailsl, coaepIKaIIHii
JaHHBIE, pa3/eJICHHbIC
ONPEJEICHHBIM CUMBOJIOM
(HanpumMmep, 3a1ATon).

XOCTHHT
(Hosting)

VYcnyra o npeaocTaBiIeHUIO
anmnapaTHOU MIaT(OpMBl,
IPOrpaMMHOr0 oOecrieueHus,
COOTBETCTBYIOIIEH
UHQPACTPYKTYPHI U NIEPCOHATIA,
BBITIOJTHSIIOIIETO €€ 00CITyKUBaHUE.

YactHbIe 00/1aKa
(Private cloud)

CoOCTBEHHbIE WM apeHJ0BaHHAas
NT-undpactpykrypa
IpeanpusaTrs/OpraHu3aluu.
OOBIYHO MpeHa3HAYCHA JIS
WCTIOJIb30BaHUA OJTHOU
OpraHHU3aIMen, HO MOXKET
bu3rUecKr HaXOAUTHCS 3a e€
npejaenamu, o0CITy>KUBaThCS U
YIPaBJISITECSI CTOPOHHEN
OpraHU3aIMen.

Google OpenSIS

Cucrema ynpasieHus
uHdopMaImen o CTyIeHTax.
becninatHas open source cucrema
JUTSI TIIKOJT ¥ BBICIIIUX YIEOHBIX
3aBegeHui. CaliT CUCTEMBI —
http://www.opensis.com/
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Piazza uau Piazza.com

Cucrema ynpaBieHUs] y4eOHBIM
MPOLIECCOM C BEO-CEPBUCOB IS
BOMpOocoB 1 0TBeTOB (Q&A).
[Tnardopma 3anymiena B 2009 roxy
ctynenTkoi CTeHpOpACKON IITKOJIbI
ousneca (Stanford Graduate School
of Business) Pooja Nath Sankar.
Caiit — http://www.piazza.com/

OpenClass

Corpemennas Learning
Management System (cucTtema
yIpaBJICHUS] O0y4YEHUEM) OT
komnanuu Google. MaTerpupyer B
ce0e KOMIIOHEHThI CUCTEMBI
yHIpaBJIeHUs] HHPOPMaLIUEN O
CTYJIEHTaX ¥ CUCTEMbI YIIPABJICHHUS
y4€OHBIM IIPOLIECCOM.

Coursera

3anymieHHbl B Havate 2012 roga
cTapTan B cepe OHJIalH-
00pa3oBaHUsI, OCHOBAHHBIM
npodeccopamu CTraHAGOPACKOTO
yauBepcuteTa Juapro Hr (Andrew
Ng) u laduoii Kemnep (Daphne
Koller). ABTopamu KypcoB
SIBJISIFOTCS TIPETIOIaBaTeIIN
HECKOJIBKHUX BEIYIIUX MUPOBBIX
YHUBEPCUTETOB. Pecypc
npeasyiaraeT MoJHOIIEHHbBIE KYPChI,
KOTOPBIE BKITFOUAIOT BUICOJICKIIUH,
TEKCTOBBIE KOHCIIEKTHI JICKITUH,
JIOMAIITHAE 3a/TaHUsI, TECTHI U
UTOTOBBIC dK3aMeHbl. JlocTym K
Kypcam OTpaHHYCH 110 BPEMCHHU;
KaXXJI0€ IOMAITHee 3aJaHue WiIn
TECT MOYKET OBITh BBITOJTHEH
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TOJIBKO B OIPEAEIEHHBIN IEPUOT
BpemeHu. [lo okoHuanum kypca,
IIPU YCJIOBHH YCIIEIIHOW ClIauu
MPOMEXYTOUHBIX 3aJJaHUN U
UTOTOBOT'0 K3aMEHA, CIYIIATENb
MOXKET MOTYYUTh CepTUPHUKAT 00
okonuanuu. Ocenbro 2012 roga
ob110 TpeioxkeHo 6osee 100
KypcoB. CailT —
https://www.coursera.org/

Udacity

YactHas oOpa3oBaTenbHas
OpraHU3aInsl, 3amyleHHas B
deppaiie 2012 roga CebacTbIHOM
Tpanowm (Sebastian Thrun),
HaBugom CraBencom (David
Stavens) u MaiikioM COKOJIbCKH
(Mike Sokolsky), ¢ miensto
JEMOKpaTh3alui 00pa3oBaHusl.
[Ipenyaraet AMCTaHIIMOHHbBIE
KYpPCBI, JOCTYITHBIC JIJIST BCEX
OecruiatHo U ynaineHHo. Ha 28
HOs10ps 2012 roga Udacity
npeanaraer 15 kypcos. Cailt —
http://www.udacity.com/




IIpuioxkenne 1
IIpumepHoe cogepkaHne U CTPYKTYPA y4eOHO! AMCUUILIHMHBI
«O6aaunblie Texnogornu (Cloud Computing)» aas cryaeHTon
cnenuajgbnoctu 7/8.04030201 — MudopmaTuka,
orpacib 3HaHU# 0403 — CucreMHbIe HAYKH U KHOEPHETHKA

HMHTeHCHBHOE Pa3BUTHE U BHEJPEHHUE CETEBBIX TEXHOJIOTUN BO Bce chepsl
YeJIOBEUECKON JEATEIbHOCTH INPHUBEJIO K TOSBICHUIO OJHOTO M3 HOBBIX
HaIlpaBJICHUII B KOMIIBIOTEPHOW HayKe — OOJIAYHbIE BBIYUCICHUS. SIBISAACH
PE3yJIbTaTOM HBOJIFOLIMOHHOTO Pa3BUTHUS MH(GOPMALMOHHBIX TEXHOJIOTUH, HJes
00JJaYHBIX TEXHOJOTUH MOJy4Yusa CBOE CTPEMHUTENIBHOE Pa3BUTHE B IMOCJIEIHEE
JECATUIIETHE.

Jucuunnmnna «O6naunbie TexHosnoruu (Cloud Computing)» npuHaaaexuT
K LUKIy JUCUUIUIMH IO BBIOOpY M 0Oa3upyercs Ha 3HAHUU JUCLUIUIMH:
«BBenenue B CHEIMATBHOCTDY, «udopmanimonssie CETHY,
«[IporpammupoBanre ¥  HOAAepkKa  BeO-mpuioxeHuit»,  «Mcropus
MH()OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUI».

Komnniekc 3HaHuii, KOTOpbIM (opMupyercs IUCHUILUIMHON «O0iadHble
texHosoruu (Cloud Computing)», 0THOCHTCS K TpUHIMIAM Npo(hecCHOHATBHOM
HOJIFOTOBKA M OT HEr0 3aBUCUT KayeCTBO IMOJATOTOBKH BOCTPEOOBAaHHOIO Ha
peiHke Tpyaa U T-cnennanucra.

[Mpenmerom wusydenus aucuuiuimabl «OOmaunsie TexHoaoruu (Cloud
Computing)» sBiseTcs TEXHOJIOTUS pa3pabOTKM W BHEIAPEHUS OOJaYHBIX
CEPBHUCOB.

Heapro gucuumanael  «O0maunsie Texuosoruu (Cloud Computing)»
ABJIIETCSI OBJIAJICHUE CTYIAEHTAMU TEOPETUYECKUMU 3HAHUSIMU B 00JacTH
00JIauHBIX BBIYUCIICHUH, a TAKXKe MPAKTUYECKUMH HaBbIKAMU HCIOJIb30BaHUS U
MPOECKTUPOBAHUS OOJIAYHBIX TPOTYKTOB.

3aoauu oucyuniuHwl
3agauyaMyl JUCIHUILIMHEI SIBIISIIOTCS:

1. u3ydeHHE TEOPETHUECKHX OCHOB OOJAYHBIX TEXHOJIOTHMA: HBOJFOIUS
00JIaYHBIX BBIYMCIICHUH, XapaKTEPUCTHKH, CEPBUCHBIC MOJESIH, MOICIH
pa3BEPTHIBaHMS, OCOOCHHOCTH NIPOSKTHPOBAHUS 00JIAYHBIX PEIICHHM;

2. ocBOeHHE METO/0B npoekTupoBanusi UT-undpacTpyKkTypsl opranu3aiuu
B TPAJIMIIMOHHOM U 00JJAYHOM PEIICHHSIX;
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OBJIaJICHE COBPEMEHHBIMH O0JIAYHBIMU CEPBUCAMU;

MOJyYEeHUE HABBIKOB HCIIONB30BAHMSI M MPOCKTHPOBAHUS PEIICHUH I10
MOJENISIM TPOTpaMMHOE oOecleueHrne Kak CepBUC W IiaTdopma Kak
CEepBHC.

[Tocne uzyuenus yueOHON AUCHUILUIUHBI «OOTauHbIe TEXHOIOTUMY
Cmyoenm Oonicen 3Hamu:

[TpennochlIku BO3SHUKHOBEHHSI U OCHOBHBIE 3Tallbl 3BOJIIOLIMU 00Ja4HbIX
BBIYMCIICHUN.

XapakTEepUCTUKHU, CEPBHUCHBIE  MOJENIH, MOJEIU  pa3BEPTHIBAHUSA
0OJIaYHBIX BBIYUCICHUH.

[Tpenmy1iecTBa ¥ pUCKH 00JIaYHBIX PEILICHUH.

Oco0eHHOCTH TPOEKTUPOBAHUS 00JIAYHBIX TPOYKTOB U PEIICHU;
TexHoaornn BUpTyaIn3anuu.

CoBpeMeHHbIE 00JauyHbIE CEPBUCHI, MPEMJIAraeMble OTEYECTBEHHBIMH H
3apyOexHBIMU BEHIOPaMH.

Cmyoenm 0011ceH ymemao:

1.

BeiOuparh W UCHOJIB30BaTh COBPEMEHHbBIE OOJauyHbIE MNPOAYKTHI IS
pelIeHus NPAKTUYECKUX 3a/aY;

[IpoekTupOBaTh APXUTEKTYPY MPHIIOKEHUI B 00JIaKe;

Hcnonp3oBaTh cyuiecTByrolue oOnayHble IUIaTGoOpMbl B KadyecTBe
Mojienu npenocrasinennss UT-ycmyr.

Memucummnnapnble CBA3HN

Hucnumuna «Oonaunsie Texronorun (Cloud Computing)» npuHaIeKUT
K IUKIy JOACHHUIUIMH IO BBIOOPY M 0Oasupyercs Ha 3HAHWM JAMCIUILINH:
«HpOopMaIIMOHHBIE  CETHY, «[IporpammupoBanre ¥ MOIACPKKa BeO-
npUIoKeHui», «cTopus HHOOPMAIHOHHO-KOMMYHUKATHBHBIX TEXHOIOTHI.

Conep:kanue ¥ CTPYKTYpa Y4eOHOM JUCHMIIIMHBI

Tema 1. Beenenue B 00auHbIC BBIUKMCIICHUS. DBOJIOIMS OOJIAUHBIX BBHIYUCIICHHH.
Cloud Computing: ompeneneHue, XapaKTEPUCTHKH, CEPBUCHBIC MOJICIH, MOJICIH
Ppa3BEPTHIBAHUSI.
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Tema 2. Bo3MO)XHOCTH ¥ PHICKH OOJIAYHBIX BBIYMCICHUH. [IpenmyinecTBa U pucku
o0sauHbIX pemieHnit. O030p YKPanHCKUX 00IaYHBIX TIOCTABIITUKOB.

Tema 3. O630p 00mayHbIX cepBrcOoB. COBpEMEHHBIN PHIHOK OOJIAYHBIX CEPBHCOB.
O06naunsle cepBuckl Google. Obmaunbie cepBuchl Microsoft.

Tema 4. Texnomormn supryamsaiyd. OCHOBHBIE OIPENCICHUS TEXHOJIOIMU
BupTyamm3aiuy. Buapl Buptyanmmsanum. Kpatkuii 0630p miatdopM BUpTyaIu3alyu.

Tema 5. O6nmaunas riatdopma Microsoft. [Tnatdpopma Windows Azure. SQLAzure.
Windows Azure AppFabric.

Tema 6. ApxurekTypa npuioxkeHuil B obmake. OcoOOEHHOCTH NMPOEKTUPOBAHUS
NpUWIIOKEHUN. MylbTUTEHAHTHAs apxuTekrypa. CleHapuum HCIOIb30BaHUSA

o0J1aka.

Tema 7. busHec-Monenb 00jauHbIX TpuiIokeHUH. IlocTaBmku U moTpedUTEN
cepBucoB. Windows Azure i xommanuil-pazpadoturkoB. Windows Azure ams

KOMITAHU-XOCTEPOB.
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596-15636-7.
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194



Yuennie 3aIIMCKH KpBIMCKOFO HHXCHCPHO-TICAArOTUICCKOI'O

yHuBepcuteta. Boeimyck 30. DkoHomuueckue Hayku. - Cumdepornosns:
HUII KUITY, 2011. - C. 118-126.

JlonoJTHMTeIbHAS JIUTeparypa:

1. CaBenmbeB A.O. Beaenme B oOmaunble pemrenus Microsoft  //
INTUIT.ru::Murepuer-Yuausepcurer Mudbopmannonnsix TexHomoruii —
nuctaHimonHoe obpazoanue. — 2003-2011. —[DnekTpoHHBIA pecypc]. —
Pexxum moctyna: http://wwwe.intuit.ru/department/se/cloudctms/

2. Mell P. The NIST Definition of Cloud Computing (Draft) /
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Ben Kepes. — Diversity Limited, 2011. — 13 p. — [Electronic
Resource]. — URL.: http://broadcast.rackspace.com/
hosting_knowledge/whitepapers/Cloudonomics-The_Economics_of
Cloud_Computing.pdf

Reese G. The Economics of Cloud Computing / George Reese.
[Electronic Resource]. — URL.: http://broadcast.oreilly.com/2008/10/
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TemMaTuueckui MJIaH JeKIUH

/{HeBHas1 popma o0y4eHust

Ne
n/n

KosmuecTBO
Tema 3aHATHA U BONIPOCHI JIEKIMU
YJacoB

Tema nexiuu. BBeieHue B 00J1a4Hble BLIYHCIEHUS
OCHOBHBIE BOIIPOCHI:

1. DBosronys 001aYHbBIX BEIYHCIEHHH

2. Cloud Computing: onpezeneHue, XapaKTepUCTUKH,

CEPBHCHBIE MOJEIIN, MOZAEIIV Pa3BEPTHIBAHUS

Tema nekuyy. Bo3MOKHOCTH U PHCKH 00JIaYHBIX
BbIYMCJIEHUI 2
OCHOBHBIE BOMPOCHI:
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1. TlpeumyriecTBa ¥ pUCKH OOJAYHBIX PELICHHIA
2. O030p YKpauHCKHX 0OJIAYHBIX TOCTABIIMKOB

Tema nexkuyn. O030p 00/1a4YHBIX CEPBHUCOB
OCHOBHBIE BOIIPOCHL:
1. CoBpeMeHHBII PHIHOK 00TaYHBIX CEPBUCOB
2. Ob6maunbie cepBuch Google
3. O6maunsie cepBuchl Microsoft

Tema nekuyun. TexHOI0rUM BUPTYATHU3ALUT
OCHOBHBIE BOIIPOCHI:
1. OcHOBHBIC ONpeIeIeHUs TEXHOIOTUH
BUPTYaJTU3AIHH.
2. Bunpl BupTYyanmsanuu
3. Kparkwuii 0630p maarhopM BUPTyannu3ayn

Tewma nexunun. Oonaynas margopma Microsoft
OCHOBHBIE BOIIPOCHL:

1. ITnarpopma Windows Azure

2. SQL Azure

3. Windows Azure AppFabric

Tema nekupn. ApXuTeKTypa NPpUIOKEeHUH B 00/1aKe
OCHOBHBIE BOIPOCHI:
1. OcobeHHOCTH MPOEKTUPOBAHUSI IPUIIOKEHHUIA
2. MynbTUTEeHAaHTHAs apXUTEKTypa
3. Cuenapuu UCTIONH30BaHUS O0JIaKa

Tema nexkuyu. buzHec-moaesib 00J1a4HBIX IPUJIOKEHUH
OCHOBHBIE BOIIPOCHI:
1. TlocTaBUIMKY U MOTPEOUTENN CEPBUCOB
2. Windows Azure Jijisi KOMIIaHUH-Pa3pabOTIYMKOB
3. Windows Azure Jiy1s1 KOMIIAaHUH-XOCTEPOB

Hroro:

22
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3aounas ¢popma o0ydyeHust

Ne
n/n

Tema 3aHATHS U BOIIPOCHI JIEKINU U

KoJua-Bo
JacoB

Tema sekuun. BBenenue B 00/ 12a4HbIC BHIYMCJICHUA
OCHOBHBIC BOTIPOCHL:
1. DBomrormsa 00JIaYHBIX BEIYHUCIIEHUI

2. Cloud Computing: onpeaeneHre, XapaKTePUCTUKH,

CEPBUCHBIE MOJIEIIN, MOJIENIN Pa3BEPTHIBAHUS

Tema nexuyy. Bo3MOKHOCTH M PUCKH 00JIAYHBIX
BbIYMCJICHUM
OcHOBHBIE BOIPOCHI:
1. TlpeumyiiiecTBa U pUCKU OOJIAUHBIX PEIICHUI
2. O030p yKpanHCKUX OOJIAYHBIX TIOCTABIIMKOB

Tema nexunu. Odaunas muargpopma Microsoft
OCHOBHBIE BOIIPOCHI:

1. Inarpopma Windows Azure

2. SQL Azure

3. Windows Azure AppFabric

Hroro:

Temaruveckuii 1aH JJaGOPATOPHBIX 3aHATHI

/{neBHas ¢opma o0y4yeHust

Ne

3AHATHUSA

Tema zausarus

KosmuecTBo

qacoB

1

Huzaiin UT-undpactpykTyphl: TpaguliuOHHbIE
IIOXO/BI

Oomnaunsie SaaS-cepsucel Google

Pa6ora B cpene Google Apps (Education Edition)

Oo6mnaunsie SaaS-cepsucer Microsoft

O0630p MOCTaBIIMKOB 00JIAYHBIX CEPBUCOB:
3anaIHbId, POCCUMCKUN U YKPAUHCKUN CEKTOP
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6 TexHoornm BUpTyanu3auu 2
7 Otnaaka npunoxxenuit B Windows Azure 4
8 [TapameTpsl D-11eHTpOB 2
Hroro: 22
3aounasi gopma o0yueHust
Ne KounuecTBo
Tema 3anATUA
3aHATHS 4acoB
1 O6aunbie SaaS-cepBUCHI 2
2 TexHonoruum BUpTyaInu3auu 2
Uroro: 4
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IIpusoxkenue 2

CBOJIKA OBJIAYHBIX NPUJIOKEHUA IO KATETOPUSAM

NCITOJIB3OBAHUA

Karteropuu 001a4HbIX
HHCTPYMEHTOB

Bo3moskHbIe HHCTPYMEHTBI

HNHcTpyMeHTHI 1/ peaKkTUpPoOBaHus ¢Gpaiijio

TekcToBbIE IPOLIECCOPHI

Microsoft Word Web App, Google Docs, J2E,
Zimbra, Acrobat.com Buzzword Documents, Zoho
Writer, ThinkFree Docs, Worz, Typelt,
Shutterborg, YouText.ru

TabnuuHbIe MPOIIECCOPHI

Microsoft Excel Web App, Google Sheets,
Acrobat.com Tables, EditGrid Spreadsheet,Zoho
Sheet, ThinkFree Calc

NHCTpyMEHTBI 1151
MpE3EHTALUN

Microsoft PowerPoint Web App, Prezi, Zoho
Show, Google Slides, SlideShare, Acrobat.com
Presentations, HelloSlide, ThinkFree Show

NuctpymenTst st 6a3

Zoho Creator, MyTaskHelper

JTAHHBIX
I'padmyeckue Google Drawings, Desmos Graphing Calculator,
WHCTPYMEHTHI Scribbler Too, SAunekc.Kpacku

Penaktopsl kona

JSBin, Google Code, Kodingen, PractiCode,
HTMLedit, PasteHTML

AynuopenakTopsl

Soundation Studio

Buneopenaktopsl

Creaza, WeVideo

NHCcTpyMeHTBI 1151
CKPUHKAaCTHHTA

Screencast-o-Matic, Screenr, ScreenCastle

NHCcTpymMeEHTBI 1151
AJIEKTPOHHBIX KHUT

Flipsnack, Calameo

HNHcTpyMeHTBI A/ XpaHeHus1 (panioB

XOCTUHT U30PAKEHUN

Instagram, Pinterest, TwitPic, 4shared, Flickr,
SkyDrive, Panoramio

AyJIUOXOCTHHT

Zoho Notebook, 4shared, Last.fm, Box.com

200




Karteropum o06/1a4HbIX
HHCTPYMEHTOB

Bo3MoKkHbIE HHCTPYMEHTBI

BuneoxoctuHr

YouTube, Snnexc.Buneo, Zoho Notebook, 4shared,
Megogo.net, Smotri.com, Vimeo, Box.com

XPpaHWINILIA 3aKJIaI0K

AddThis, Google.Bookmarks, Sunexc.3akmanku,
Delicious, Diigo, Memori.qgip.ru, Mister Wong,
GiveALink, ShareThis, reddit

Daitsto0OMEHHUKHT

Depositfiles (10 I'6, 50 ¢daitnos), EX.UA (2-50
['6), RapidShare, Sanexc./uck (3-20 I'0),
daitnei@Mail.Ru (10 I'6, 20 daiinos, kaxxapiii HE
oosiee 1 I'0), UAFile.com.ua (mo 1 I'6), 4shared
(1516), Box.com (5 I'6)

XpaHWIIUINA TAHHBIX

Google Drive (5 I'6), Zoho Secure File Sharing (1
I'6), Acrobat.com (2 I'0), Dropbox (2 I'6), Box.net
(5 I'6), ThinkFree Online (1 I'0), Microsoft
SkyDrive (7-25 I'6), eSnips (5I'6), MediaMax (5
I'0), JustCloud (Unlimited), Bitcasa (Unlimited),
FileStream(4 I'0), Wuala (5 I'6), SugarSync (5
I'6), 4shared (10-15 I'6), Box.com (5 I'6),
FileStream.me (4 I'6), ASUS WebStorage (5 I'0)

NHcTpyMEHTHI ISl OPraHu3alu COBMECTHOM padoThl

[TouToBBIE CEPBUCHI

Gmail, MSN Hotmail, Twitter, Sanexc.IToura,
Mail.ru, Yahoo! Mail, Plaxo (address book)

CucreMbl MTHOBEHHOTO
oOMeHa COOOIIEeHUSIMU

Gtalk, QIP (2012), Zoho Chat, Yahoo! Messenger,
Mail Agent, Windows Live Messenger, Skype

[ImaHupoBIIUKH

Google Calendar, Zoho Planner, Yahoo! Calendar,
Hotmail Calendar, Basecamp, Upcoming,
Eventful, Zimbra, HipCal, HiTask, MangoApps

YrpasieHue 3agadyamMmu

Google Tasks, Todo.ly, Zimbra, Remember the
Milk, Teamwox Tasks, Doris, Doitdoitdone,
HipCal, HiTask, MangoApps, Do it (Tomorrow)
(moowmneabIe Android), Wishlistr, Zirrus, Nozbe

NHCcTpyMeHTHI 115
KOMAaH/THOT'O
B3aMMOJICHCTBUSA

Google Groups, Lino It, Windows Live Groups,
Zoho Discussions, Zoho CommentBox,
GetSatisfaction, Copiny, EditGrid Collaborate,
MangoApps
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Karteropum o06/1a4HbIX
HHCTPYMEHTOB

Bo3MoKkHbIE HHCTPYMEHTBI

CouuanbHble CEpBUCHI

Facebook, Google+, MySpace, LinkedIn,
BKonrtakre, Mail.ru, Zoho People,
Opnoxnaccauku, Windows Live Spaces,
Diaspora*,

brorn

LiveJournal, Twitter, Tumblr, XaGpaxa0p,

BupryaiibHble OTKPBITHIE
KJIaCChI

Google OpenClass, Piazza, Lore, Schology,
CourseSites

NHcTpyMeHTBI 111 0OOMeHa
UACSIMH

Lino It, Editstorm, Wallwisher, Gubb, Card
Mapping, Listhings, Stickr, CorkboardMe (6e3
peructpanun), Posti.ca (+daiinsr), Jjot, Stickr
(+daiinel, MpuBaTHBIC U MyOJIMYHBIE), Spaaze
(KapTUHKH, 3aMMUCKU, METKHU, CCHUIKH, BUJIEO,
daiinbn), Stixy (3amMeTkH, HOTO, TOKYMEHTHI,
CIIUCKH 3a/1a4), MangoApps

NHCTpyMEHTBI 1151
IIOCTPOCHUSA AUarpamMm
CBA3EH

MindMeister, Pearltrees, LucidChart, Bubbl.us,
Cacoo, Yahoo! Pipes, Mockingbird, Gliffy,
Creately, Flowchart, Mindomo.

NHCcTpyMeHTHI Jist
MPOBEJICHUSI OTIPOCOB

Google Form, SurveyMonkey, Flisti

I/IHCprMeHTLI AJIA YIIPABJICHUA NMPUTOKCHUAMUA

CucTeMsl yrpaBieHUs
KOHTEHTOM

WordPress, 1C-burpukce, TikiWiki, uCoz

Co3manue caiiToB

Zoho Wiki, Zoho Sites, ThinkFree Note, uCoz,
Weebly for Education

NHCcTpyMeHTBI 1151
CO3JIaHHUsI IIPOEKTOB

Zoho Projects, Wrike, CodePlex, Google Code,
Basecamp, MangoApps

RSS-arperaropst

Google Reader, SIuaekc.JIenta, iGoogle,
Windows Live Mail, FriendFeed, Yahoo! New

I'eocepBucel (I'NC)

Google Maps,

WikiMapia, Panoramio, UMapper, Quikmaps,
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Google Fusion Tables,
Sunexc.Kapter, Facebook Places, Yahoo! Maps,




Jlns 3ameTok
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