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1. HammeHOBaHMe JUCHUIIINHBI
Cloud Computing

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucuumniauHa BXOAUT B 00s3aTenbHy0 YacTh bioka « b.1 » oOpa3oBarenbHON IporpaMMBI [0 HANIPaBICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hamnpasnenue noarotosku: 38.03.05 buznec-uHpopmaruka

HanpaBiieHHOCTh H(popMalinoHHbIE CUCTEMBI U OOJIbIINE JaHHbIE



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoenus auctuminasl Cloud Computing y oOy4atromerocs J0KHBI OBITh CHOPMUPOBAHBI
CJIEAYIOLINE KOMIIETCHIIHH:

38.03.05 buznec-nHpOopMaTHKa (HampaBJIeHHOCTH : UH(pOpManmoOHHbBIE CHCTEMBI U OOJIBIITNE TaHHBIC)
OIIK.8 Crioco6eH ynpasiisTh MpoIeccaMy CO3AaHMs U UCTIOJIb30BaHUs IIPOTYKTOB U YCIYT B cepe
MH(OPMaLMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH, B TOM YHCJIE pa3padaThIiBaTh aITOPUTMBI U IIPOTPaMMBbl
JUISL MX ITPAKTUYECKON pealln3aluu
HNuaaukaropsl
OIIK.8.2 OcymecTisieT pa3pabOTKy aarOpUTMOB U IIPOTPAMM JIJIsl UX MPAKTHYECKON peaTnu3ainu
ITK.1 Crioco6eH k 000CHOBaHUIO peLIeHU
HNuaukarTopsl
ITK.1.2 [IpoBoauT aHann3, 000CHOBAHUE U BHIOOP pEIICHUS



4. O0beM U coJepkaHue TUCHUTITHHBI

HanpasjieHue moaAroroBKu

38.03.05 busnec-unpopmaruka (HarnpasieHHOCTh: MHopMaIoHHbIE
CUCTEMBI U OOJIbIINE JaHHBIE)

¢opma o0yuenus

(ak.4ac.)

OYHas
NeNe TpumecTpoB, 11
BbI/ICJICHHBIX 1JIS1 M3Y4YeHUS
AUCHMILINHBI
O0beM AUCIHUILIMHBI (3.€.) 3
O0beM JUCHUILIMHBI (AK.YaC.) 108
KonTakTHasi padora ¢ 42
npenoaaBartesieM (aK.4ac.),
B TOM YHCJIE:
IIpoBenenue JeKIUOHHBIX 14
3aHATHI
IIpoBenenue Jad0paTOPHBIX 28
padoT, 3aHATHI IO
HHOCTPAHHOMY SI3BIKY
CamocrosiTesibHas padoTa 66

@®opMbI TeKyl1ero KOHTPOJIS

Bxonnoe tectupoBanue (1)
3amuiaeMoe KOHTPOJIbHOE MepoIpusTHE (2)
Hrorosoe koHTposnbHOE Meponpustue (1)

DopMbI IPOMEKYTOUHOM
arrecTaumu

3auet (11 Tpumectp)




5. AHHOTHpOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

1. The history of the main types of high-performance computing, trends in the development of modern
infrastructure solutions
Familiarity with the main stages of computer technology development. The main stages of hardware and
software development. Analysis of current trends in hardware development that led to the emergence of cloud
computing technologies. Basic information about the emergence, development and use of cloud computing
technologies.

2. Virtualization. Services. The main directions of development
The main types of virtualization. Overview of software products of the largest virtualization companies. Virtual
machine. Server virtualization. Virtualization
applications. Virtualization of views (workstations). Types of hypervisor architecture

3. Introduction to the concepts of cloud computing
Overview of the cloud computing paradigm, Architecture of cloud systems. Cloud deployment models: private
cloud, public cloud, hybrid cloud, public cloud.
The main models for providing cloud computing services: Software as a Service (SaaS) (Software as a Service),
Platform as a Service (PaaS), Infrastructure as a Service
(Infrastructure as a Service, [aaS), other cloud services (XaaS). Differences between cloud and cluster
(distributed, or - Gridtechnologies) computing

4. The economics of cloud computing. Advantages and disadvantages of cloud computing
The main advantages and disadvantages of cloud computing models and solutions offered based on them.
The economics of cloud computing. Terms and concepts

5. Overview of existing services. Overview of existing platforms
Overview of solutions from leading vendors — Microsoft, Amazon, Google. Examples of Microsoft cloud
services. Examples of Google cloud services. Development and testing of applications on the Amazon Elastic
Computing Cloud platform, Development of cloud systems on the MapReduce platform, Development of cloud
systems on the Apache Hadoop platform

6. Cloud computing technologies.
The main components of Cloud Computing: applications, clients, infrastructure, platforms, services, data
storage. Development of Web applications for deployment in
a cloud environment, migration of existing applications to it. Programming techniques, system administration
skills of applications deployed in the cloud. Building transactional Web applications, installing virtual servers to
support them. Issues of security, scaling, deployment, backup in the context of cloud infrastructure. Advantages
of cloud infrastructure in the field of application scaling. Features of disaster recovery in a cloud environment

7. Migration from a standard environment to cloud applications
The concept of migration. Phases of migration to the cloud. Choosing a suitable deployment model in
accordance with existing business objectives. Choosing a suitable cloud service provider. SLA concept. Cloud
infrastructure performance. Vendor concept. Open standards for providing cloud services. Solving
transition problems: technical, financial, security, licensing and legislative



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. Yuchao Zhang. Network Management in Cloud and Edge Computing / Yuchao Zhang, Ke Xu // Publisher
Name: Springer, Singapore. — 2020. — 138 p. — ISBN 978-981-15-0138-8. [DnekrponHslii pecypc].
https://link.springer.com/book/10.1007/978-981-15-0138-8

JdonojHuTEILHANA:

1. John Hatcher, Judy Z. Stephenson. Seven Centuries of Unreal Wages. The Unreliable Data, Sources and
Methods that have been used for Measuring Standards of Living in the Past. Palgrave Macmillan, Cham, 2018.
eBook ISBN 978-3-319-96962-6. Tekct anextponHsiid. https://link.springer.com/book/10.1007/978-3-319-
96962-6



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

http://www.openstack.org OpenStack Official Website
https://www.ixbt.com online publication about computer technology, information technology and software
products
10. Ilepeyenb UH(POPMAITUOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa3oBaTeJLHOI0 Mpouecca Mo JUCIHHIINHE

O6pazoBatenbublit mporiecce no auciuiuinae Cloud Computing npeanonaraeT UCMOIb30BAHUE CIIEIYIOIIETO
MPOrPaMMHOTO oOecrieueHus: 1 HHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
OO0pa3oBaTeNbHBII POIIECC TI0 AUCIUTLTNHE MTPEIoaracT HaInIue:
- IPE3CHTAI[IOHHBIC MaTEPHUAIBI (CITAl Bl TI0 TEMaM JICKIIMOHHBIX M MTPAKTUYCCKHUX 3aHITHN);
- IOCTYT B pexxuMe on-line B DiekTpoHHyto 6nbimortednyro cuctemy (ObC);
- IOCTYTI B 3JICKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIbHYIO CPEy YHUBEPCUTETA.
[Tepeyenr HEOOXOAUMOTO JTUIIEH3MOHHOTO U (MJIM) CBOOOJIHO PaCIpOCTPaHSIEMOTO TPOTrPAMMHOTO
o0ecrieueHus:
1. Azure (cBo6oaHOE T10)

The educational process in the discipline assumes the presence of:

- presentation materials (slides on the topics of lectures and practical classes);

- on-line access to the Electronic Library System (EBS);

- access to the electronic information and educational environment of the university.
List of necessary licensed and (or) freely distributed software:

1. Azure (Free Software)

HpI/I OCBOCHHHU MaTcpHraa U BbIITIOJTHCHHUA 33)13HHI71 10 JUCHUITNIMHC PEKOMEHAYCTCA NCITI0JIb30BAHHUE
MaTepuasoB, pa3MemeHHbIX B JImunbix kabuHeTax ooyuaromuxcsi ETUC [ITHUY (student.psu.ru).

[Ipu opranuzanuu AMCTaHIIMOHHOMN paOOThI U IPOBE/ICHUU 3aHATUI B pEXKUME OHJIAWH MOTYT
MCTIOJIb30BAThCS:

cuctema BueoKoH(epeHIICBsA3H Ha ocHOBE TuiaTdopmel BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopast moaIepkuBaeT BO3MOKHOCTh HCIIOJIb30BAHHUS
TEKCTOBBIX MaTEPHAJIOB U MPE3EHTALNH, ayIM0- U BUJICOKOHTEHT, a TaK K€ TECThI, IPOBEPsEMbIE 3a/1aHus,
3aJJaHUA JJ11 COBMECTHOI paboThI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepuaJIbHO-TEeXHUYECKOI 0a3bl, HEOOXO0AMMOI JJIf1 OCYIIEeCTBICHUSA
00pa30BaTeJIbHOT0 MPOLECcCa M0 JUCHHUILIHHE

B yuebHOM mporiecce Aisi MpoBeSHHS JEKIIMOHHBIX 3aHATHIH TpeOyeTcs ay IMTOPHsI, OCHAIIEHHAs
MIPE3CHTAIIMOHHON TEXHUKOH (IIPOEKTOP, SKPaH, KOMITBIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM IPOTPAMMHBIM
obecrieyeHreM, MeJIOBOM (1) WM MapKEepHOH TOCKOH.

Jlnist mpoBeIeHHsI TEKYIIETO KOHTPOJIS ¥ POMEXKYTOYHOM aTTecTalui TpeOyeTcsi KOMITbIOTEPHBIN Kitace,
OCHAILlEHHBIN MepcoHaIbHBIMU DBM 1 COOTBETCTBYIOIIMM MPOrpaMMHBIM oOecriedeHneM. CocTas
obopynoBanus onpezeneH B [lacnopre KOMIbIOTEPHOTO Kiacca.

Jl1is ipoBeieHus 1abopaTOPHBIX 3aHATHI TpeOyeTCsl KOMIbIOTEPHBIN KJIacC, OCHAIICHHBIN MepCOHaTbHBIMU
OBM U cOOTBETCTBYIOIIUM MPOrpaMMHBIM obecrieueHreM. CoctaB o0opynoBanus onpeaeneH B [lacnopre
KOMITBIOTEPHOI'O KJIacca.

JI71st caMoCTOSATEIbHOM paboThl TPeOyeTCsl ay AMTOPHS, OCHAIIIEHHAss KOMITBIOTEPHON TEXHUKOM C
BO3MOXKHOCTBIO NOJIKITIOUEHUS K ceT «HTepHeT», 00ecneueHHbI JOCTYIOM B 3JIEKTPOHHYIO



nH(}OPMaLMOHHO-00pa30BaTENbHYIO Cpey YHUBEPCUTETA, a TakK ke momenleHus: Hayunoii 6nbnuoreku
[I'HAY.

WuauBuayanbHble U TPYIIOBbIE KOHCYJIbTAIMH - Ay IUTOPUS], OCHAIIIEHHAs TPE3EeHTALIMOHHONW TEXHUKOU
(TIpoeKkTop, 3KpaH, KOMIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM MPOTPAMMHBIN 0OecrieueHneM, MEJIOBOM (1) WK
MapKepHOH JI0CKOI UK ay JUTOPHS], OCHAILIEHHAs! MEJIOBOM (1) WJIM MapKEePHOM TOCKOM.

In the educational process, lectures require an audience equipped with presentation equipment (projector,
screen, computer/laptop) with appropriate software, chalk(s) or marker board.
To carry out the current control and intermediate certification, a computer class equipped with personal
computers and appropriate software is required. The composition of the equipment is defined in the Passport of
the computer class.
To conduct laboratory classes, a computer class equipped with personal computers and appropriate software is
required. The composition of the equipment is defined in the Passport of the computer class.
Independent work requires an auditorium equipped with computer equipment with the ability to connect to the
Internet, provided with access to the electronic information and educational environment of the university, as
well as the premises of the Scientific Library of PSNIU.
Individual and group consultations - an audience equipped with presentation equipment

[Tomemenust nHayunoi 6uomuorexku [ITHUY mist oGecnieuerHust caMoCTOSITEIbHON PaboThl 00yUYarOIIMXCS:

1. Hayuno-0ubnuorpaduueckuii otaen, kopm.l, aya. 142. OGopynoBaH 3 nepcoHalbHbIMU KOMIIBIOTEPA C
JIOCTYTOM K JIOKaJIbHOM U T7100aIbHONM KOMIIBIOTEPHBIM CETSIM.

2. YnTanpHBIN 3aJ1 TYMaHUTAPHOM JUTEPATyphl, KOpI. 2, ayad. 418. O6opynoBaH 7 nepcoHalIbHBIMU
KOMITBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOH H TJT00AIBbHOM KOMIIBIOTEPHBIM CETSIM.

3. UuranbHbIH 3a71 €CTECTBEHHOM auTeparypsl, kKopm.6, aya. 107a. O6opynoBaH 5 nepcoHaNbHBIMU
KOMIIBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOH U I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

4. OTnen nHOCTpaHHOU IUTEpaTyphl, Kopi.2 aya. 207. O6opyaoBaH 1 nepcoHaIbHBIM KOMIBIOTEPOM C
JOCTYIIOM K JIOKQJIBHOM U I100aJIbHOM KOMITBIOTEPHBIM CETSIM.

5. bubnuoTteka opunuyeckoro axkynprera, kopn.9, aya. 4. O6opynoBana 11 nepcoHaIbHBIMU
KOMITBIOTEPAMH C JOCTYTIOM K JIOKaJbHOW U TT100aTbHONH KOMIBIOTEPHBIM CETSIM.

6. UnutanbHbli 3a1 reorpadudeckoro dakynaprera, Kopm.8, aya. 419. O6opynoBan 6 nepcoHaIbHBIMU
KOMITBIOTEPaMH C JOCTYIIOM K JIOKaJIbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

Bce koMmbloTephl, yCTaHOBIIEHHBIE B TIOMEIIEHUAX HAYYHON OMOIMOTEKH, OCHAIIEHBI CIIETYIOIINUM
MIPOTrpaMMHBIM 00€CTICUEeHUEM:

Omneparmmonnas cuctema ALT Linux;

Oducnerii maker Libreoffice.

CnpaBouno-nipaBoBas cucrema «Koncynprantlnocy»



®oHbI OLIEHOYHBIX CPEACTB IS ATTECTAIUH MO TUCHHILTHHE
Cloud Computing

I[lnannpyemble pe3yabTaThl 00y4eHHsl 0 TUCHUILIHHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

OIIK.8

Crnoco0eH ynpasJfiTh NPOLECCAMU CO3aHUS U MCIIOJIb30BAHMA NIPOAYKTOB M YCJIYT B chepe
HH(OPMANHOHHO-KOMMYHHUKAINIMOHHBIX TEXHOJIOTHIi, B TOM YHCJe pa3padaTbiBATh AJITOPUTMBI H
NMPOrpaMMbl JUIS UX MPAKTHYECKOI peau3anun

Komnerenuus IInanupyemsble pe3yJibTaThl Kpurtepuu oneHnBanus pe3yJbTaToB
(MHaUKaTOP) o0y4eHus o0y4eHus
OIIK.8.2 3HaHUS: METObI HeynoBierBopures
OcyiecTBiser ITOPUTMU3ALIUH, S3bIKU U CryneHT He 3HaeT 00LIue MOJI0KEHUS

pa3paboTKy anropuTMOB
U IIporpamm JJis UX
MPaKTUYECKOU
peanuzanuu

TEXHOJIOTMH MPOrPaMMHPOBAHUS,
MPUTOJIHBIE JJISI IPAKTUYECKOTO
NpUMEHEHHUs B 00JacTu
MH(GOPMAIIMOHHBIX CUCTEM U
TEXHOJIOTH). YMEHUS IPUMEHSATH
METO/Ibl AITOPUTMHU3AIINHN, SI3BIKU
Y TEXHOJIOTUHU
pOrpaMMHUPOBAHUS TIPU
petieHuu nmpodecCuoHaTbHBIX
3a/1a4 B 00J1acTH
UH(POPMAIMOHHBIX CUCTEM H
TeXHOJIOTUM. OTBIT
CaMOCTOSITEJIbHON JAEeSTENbHOCTH
0 PEIICHHUI0 MPOo(ecCrOHATBHBIX
3a/1a4, B TOM YHUCIIe
HECTaHJIaPTHBIX
(mporpaMMHpOBaHUs, OTJIAJKU U
TECTUPOBAHUS IPOTOTUIIOB
MIPOTrPaMMHO-TEXHUUYECKHUX
KOMILJIEKCOB 3a/1a4)

Knowledge: algorithmization
methods, programming languages
and technologies suitable for
practical application in the field of]
information systems and
technologies). The ability to apply
algorithmization methods,
programming languages and
technologies in solving
professional problems in the field
of information systems and

technologies. Experience of

OCHOBHOI'0 MaTepHalla, HE yCBOMII €T0 JETaJICH,
JOIyCKaeT HETOYHOCTH, HETOCTATOUYHO
npaBUJIbHBIE (POPMYIMPOBKHU, HAPYIIICHUE
IIOCJIEI0BATEILHOCTH B U3JI0KCHUU MaTepUalla
U UCIBITBIBACT TPYAHOCTHU B BBIIIOJIHECHUU
IIPAKTUYECKUX 3aJaHUI.

The student does not know the general
provisions of the main material, has not
mastered its details, admits inaccuracies,
insufficiently correct formulations, violation of
the sequence in the presentation of the material
and has difficulties in performing practical
tasks.

YnoBaerBopuTeabH
OO01111e HeTOCTaTOYHO CTPYKTYpPUPOBAHHBIE
3HaHus. OTAeNbHBIC OMUOKH U HEJIOYETHI B
YCBOCHHH 3HAHUN (METOIBI AITOPUTMHU3AIINH,
SI3BIKM U TEXHOJIOTHH ITPOTPAMMUPOBAHHSI,
MIPUTOIHBIE JTsl MPAKTUYECKOTO IPUMEHEHHUS B
o0acTu ”HGOPMAITMOHHBIX CUCTEM H
TEXHOJIOTHi). YaCTUYHO OCBOEHHOE YMEHUE
MPUMEHSITh METO/IbI AITOPUTMU3AIINH, SA3BIKH U
TEXHOJIOTHH MPOTPAMMHUPOBAHUS TIPU PEUICHUH
npodeccuoHaNbHBIX 337124 B 00JaCTH
MH(OPMALIMOHHBIX CUCTEM M TEXHOJIOT Ui

General insufficiently structured knowledge.
Individual errors and shortcomings in the
assimilation of knowledge (algorithmization
methods, programming languages and
technologies suitable for practical application in
the field of information systems and




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

independent activity in solving
professional tasks, including non-
standard ones (programming,
debugging and testing prototypes
of software and hardware
complexes of tasks)

YnoBj1eTBOPUTEbH
technologies). Partially mastered ability to apply
algorithmization methods, programming
languages and technologies in solving
professional problems in the field of information
systems and technologies

Xopomuo
CdhopmupoBaHHbIE CTPYKTYPHUPOBAHHBIE
3HaHus. Hanuune oTaebHbIX HEJJ0YETOB B UX
YCBOEHHUH 3HaHUH (METOABI AITOPUTMH3ALINY,
S3BIKH M TEXHOJIOTUH NPOrPaMMHUPOBaHHUS,
IPUTOJHBIE [Tl IPAKTUYECKOTO IPUMEHEHUS B
obnacty HHGOOPMAITMOHHBIX CUCTEM U
TeXHOJoruil). B ocHOBHOM OCcBOEHHOE U
MIPUMEHSIEMOE B CTAaHIAPTHBIX CUTYaIUsIX
YMEHHE IPUMEHSATh METO/IbI aJITOPUTMH3AIINH,
SI3BIKM M TEXHOJIOTUH MPOTPaMMHUPOBAHUS TIPU
penieHny nmpoheCcCUOHANBHBIX 3a7a4 B 00J1acTH
MH(POPMALMOHHBIX CHCTEM U TeXHOJOTHii. B
IIEJIOM BJIa/ICET ONBITOM CaAMOCTOSITEIbHON
JESITebHOCTH MO PELICHUIO TUIIOBBIX
npodecCUOHATBHBIX 3a1a4
(mporpaMMHUpOBaHUs, OTJIAJKU U TECTUPOBAHUS
MPOTOTHUIIOB POTrPAMMHO-TEXHUUECKUX
KOMILJIEKCOB 3a/a4)

Formed structured knowledge. The presence of
certain shortcomings in their assimilation of
knowledge (algorithmization methods,
programming languages and technologies
suitable for practical application in the field of
information systems and technologies). Mainly
mastered and applied in standard situations, the
ability to apply algorithmization methods,
programming languages and technologies in
solving professional problems in the field of
information systems and technologies. In
general, he has experience of independent
activity in solving typical professional tasks
(programming, debugging and testing prototypes
of software and hardware complexes of tasks)
OT1iu4HO
[TonnbIe chopMupoBaHHBIC
CTPYKTYPHUPOBaHHBIE 3HAHUS (METOJIBI
ITOPUTMU3AINH, S3BIKH M TEXHOJIOTHH




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OT1iu4HO
MPOrPaMMHUPOBAHUS, TIPUTOTHBIC JIS
MPAKTUYECKOT0 MPUMEHEHHUs B 00JacTH
WH(OPMALIMOHHBIX CUCTEM U TEXHOJIOTHUH).
[ToHOCTBIO OCBOEHHOE U PUMEHSEMOE B
CTaHJIAPTHBIX CUTYAlUIX YMEHUE IPUMEHSATh
METO/IbI AITOPUTMHUBAIINH, SI3bIKU U TEXHOJIOTUU
MPOrpaMMHUPOBAHHUS MIPU PEIICHUN
poeCCUOHAIBHBIX 3a71a4 B 00JIaCTH
WH(OPMAIMOHHBIX CHUCTEM M TEXHOJIOTHH.
Brnageer onbITOM caMOCTOSATEIBHON
JESTEILHOCTH T10 PEIICHUIO
poecCHOHANBHBIX 337124, B TOM YHCIIE
HECTaHAAPTHBIX (IPOrPaMMHUPOBAHUS, OTIAIKU
Y TECTUPOBAHWSI IPOTOTUIIOB IIPOTPAMMHO-
TEXHHUUYECKUX KOMILIEKCOB 3a71a4)

Complete structured knowledge
(algorithmization methods, programming
languages and technologies suitable for practical
application in the field of information systems
and technologies). Fully mastered and applied in
standard situations, the ability to apply
algorithmization methods, programming
languages and technologies in solving
professional problems in the field of information
systems and technologies.

Has experience of independent activity in
solving professional tasks, including non-
standard ones (programming, debugging and
testing prototypes of software and hardware
complexes of tasks)

IK.1

Cnoco0eH K 000CHOBAHUIO pPellIeHH i

Komnerenuus IInanupyemsle pe3yJibTaThl Kpurtepun oneHnBanus pe3yjbTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
IK.1.2 3HaeT crocoObl UCIOIb30BaHUS HeynoBierBopureJ

[IpoBoauT ananus,
000CcHOBaHUE U BEIOOP
peweHus

UMHTALMOHHOTO MOJICJINPOBAHUS
[IpU aHaiIu3e, 000CHOBAaHUU U
BbIOOpE peIlIECHUS.

YMeer aHanu3upoBaTh
MIOJTyYEHHBIE B X0J1€
MMUTAIIMOHHOTO MOJEINPOBAHNUS
JTAaHHBIE 111 000CHOBAHUS U

He 3HaeT MeTo0B MpUMEHEHUS
MMUTAIIMOHHOTO MOJICJIMPOBAHUS [P aHAJIHN3E,
000CHOBaHUHU U BBIOOPE PEIICHHUS.

He ymeer ucnosnap3oBaTh MOTyUYEHHBIE C
MTOMOUIBI0 UMUTAILIMOHHOTO MOJEINPOBAHUS
JaHHBIC N1 000CHOBAHUS U BHIOOpA PEIICHHS.
He Brmageer meToamMu 1iiaHupoBaHUs




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

BBIOOpA PEIICHHUS.

Bnageer meTomamu
TJIAHUPOBAHMS BEIYUCITUTEIHLHOTO
AKCTICPUMEHTA U
CTaTUCTHYECKOTO aHaI13a
MOJIYYCHHBIX JaHHBIX.

Knows how to use simulation
modeling in the analysis,
justification and choice of
solutions.

He is able to analyze the data
obtained during simulation
modeling to justify and choose a
solution.

He is proficient in methods of
planning a computational
experiment and statistical analysis
of the data obtained.

HeynosierBopureJ
BBIYUCIIUTCIIBHOTO 3KCIICPUMCHTA U MCTOAaMU
CTaTUYECKOTO aHaIN3a MOJIYYEHHBIX B X0JI€
SKCIEPUMEHTA JTAHHBIX.

Does not know the methods of using simulation
modeling in the analysis, justification and
choice of solutions.
Does not know how to use the data obtained
with the help of simulation modeling to justify
and choose a solution.
Does not know the methods of planning a
computational experiment and methods of static
analysis of the data obtained during the
experiment.

YaoBaerBopuTeIbH
Cnaboe 3HaHME METOIOB IPUMEHEHHUS
MMUTAIIMOHHOTO MOJICIMPOBAHHUS TIPH aHATN3E,
00OCHOBAaHUU M BBHIOOpE PEIICHUSI.
JlonmycKaeT CyIecCTBEeHHbIE OIIMOKH MTPpH
MCIOJIb30BAHUH MOJIyYEHHBIX C TIOMOIIBIO
UMHUTAIMOHHOTO MOJICIIMPOBAHUS TAHHBIX IS
000CHOBAHUS U BBIOOpA PEIICHHMS.
Cnabo BiameeT METoJaMH TUTAHUPOBAHHS
BBIYUCIIUTEIILHOTO YKCTICPUMEHTA i METOJJaMH
CTaTUYECKOTO aHAJIN3a MOJTYYCHHBIX B XOJI€
HKCIIEPUMEHTA JIAHHBIX.

Poor knowledge of the methods of application
of simulation modeling in the analysis,
justification and choice of solutions.
Makes significant mistakes when using the data
obtained by simulation modeling to justify and
choose a solution.
He has little knowledge of methods of planning
a computational experiment and methods of
static analysis of the data obtained during the
experiment.

Xopouo
3HaeT MeTO/Ibl MPUMEHEHHS UMUTAITUOHHOTO
MOJICIIMPOBAHUS MIPH aHAIN3€, 000CHOBAHUU H
BBIOOpE PEIICHHUS.
JlomyckaeT HeCYIeCTBEHHBIE OIMOKH MPU
WCTIOJIH30BAHUH TTOJTyYCHHBIX C TIOMOIIBIO




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
HUMUTAIUMOHHOI'O MOJCIUPOBAHUA JaHHBIX IJIA
000CHOBaHUS U BBIOOpA PELICHUS.
B uenom gemoHcTpupyeT BllaieHue METOAaAMHI
TUTAHUPOBAHUSI BBIYUCIUTEIIBLHOTO
AKCIIEPUMEHTA U METOJaMH CTaTHYECKOTO
aHaJIM3a MOJIYYeHHBIX B XOJI€ SKCIIEpUMEHTA
JAHHBIX.

Knows the methods of application of simulation
modeling in the analysis, justification and
choice of solutions.
Allows insignificant errors when using the data
obtained by simulation modeling to justify and
choose a solution.
In general, he demonstrates proficiency in
methods of planning a computational
experiment and methods of static analysis of the
data obtained during the experiment.

OTtiam4yHo
Bricokuii ypoBeHb 3HaHUS METOIOB
MPUMEHEHUS UMUTAIIMOHHOTO MOJIEIUPOBAHUS
NpU aHau3e, 000CHOBAHUH U BBIOOPE PEIICHHUS.
YBEpEeHHO yMeeT UCIOIb30BaTh MOJTYYCHHBIC C
MIOMOIIIEI0 UMUTAIIMOHHOTO MOJICIIUPOBAHUS
JaHHBIC 1711 000CHOBAHUS U BHIOOpA PEIICHHMS.
[Toka3piBaeT yBEepeHHOE BIIaJICHHE METOAAMU
TUTAHUPOBAHHS BEIYMCIIUTEIIEHOTO
HKCHIEPUMEHTA M METOJJAMH CTAaTUYECKOTO
aHaJM3a MOJIyYeHHBIX B X0/1€ AKCTIEPUMEHTA
JIAHHBIX.

A high level of knowledge of the methods of
application of simulation modeling in the
analysis, justification and choice of solutions.
Confidently knows how to use the data obtained
with the help of simulation modeling to justify
and choose a solution.

Shows a confident command of the methods of
planning a computational experiment and
methods of static analysis of the data obtained
during the experiment.




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema gocTaBku ;. ba3zoBas

Bujx MeponpusiTusi NpOMeKyTOYHOM aTTecTALMH : 3a4eT

Cnoco0 npoBeieHUs MEPONPUATHS MPOMEKYTOUHOI aTTecTannu : OlEHKa M0 JUCIUIUIMHE B paAMKax
MIPOMEKYTOUHOM aTTeCTaIlK ONPEENIeTCsS Ha OCHOBE 0a/ioB, HAOpaHHBIX 00YYArOIIMMCS Ha KOHTPOJIbHBIX

MEPOTPHUITHSIX, IPOBOIUMBIX B TEUCHHE YUEOHOTO IEPUOA.
MakcuMajJbHOe KoJu4ecTBo 0aiaos : 100

KonBepranusi 6a/U10B B 0OTMETKHU

«otau4Ho» - ot 81 no 100

«xopomo» - ot 61 no 80

«YAOBJIETBOPHUTEIBHO» - OT 43 10 60
«HEeYI0BJIETBOPUTEIbHO)» / «He3a4TeHo» MeHee 43 Oaiia

Komnerenuus Meponpusitue KonTpoanpyemble 3j1eMeHTbI
(mHaUKaTOP) TeKYILero KOHTPoJIs pe3yJbTaToB 00y4eHHs
BxoaHo# KOHTPOJIb 1. The history of the main Basic knowledge and skills of the course

types of high-performance
computing, trends in the
development of modern
infrastructure solutions
BxoaHoe TeCTHPOBaHHE

"Computer Science" (section
"Programming")

IIK.1.2 3. Introduction to the
[IpoBoaut ananus, obocHOBaHUE U | concepts of cloud computing
BBIOOD pELICHUS 3amuinaeMoe KOHTPOJIbHOE
OIIK.8.2 MeponpusiTie

OcymecTBisieT pa3paboTKy
QJITOPUTMOB U ITPOrPaMM I UX
IIPAaKTHYECKON pean3alnnun

Know and be able to apply the following
concepts 1. The history of the emergence

of cloud technologies 2. The main stages

of the formation of the cloud technology
market 3. Current state of cloud

computing technologies 4. Classification

of types of services in the cloud computing
market 5. Advantages of using cloud

computing in comparison with traditional
automation technologies 6.

Disadvantages of using cloud computing in
comparison with traditional automation

technologies




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

IIK.1.2

[TpoBoauT ananus, 060CHOBaHUE U
BBIOOD pEIICHHS

OIIK.8.2

OcymecTBisieT pa3paboTKy
QJIITOPUTMOB U MIPOTPAMM IS UX
IIPAKTUYECKON pean3alnun

6. Cloud computing
technologies.

3amuiaemMoe KOHTPOJIbHOE
MeponpusiTue

Know and be able to apply the following

concepts 1. SaaS sector - the main market
players 2. Classification of offers on the
SaaS market 3. The main technologies
used in SaaS 4. PaaS sector - the main
market players 5. Classification of offers

on the PaaS market

IIK.1.2

[TpoBoauT ananus, 060CHOBaHUE U
BBIOOD pEIICHHS

OIIK.8.2

OcymecTBisieT pa3paboTKy
QJIITOPUTMOB U MIPOTPAMM IS UX
IIPAaKTUYECKON pean3alnun

7. Migration from a standard
environment to cloud
applications

HNTorosoe KOHTPOJIbHOE
MeponpusiTue

Know and be able to apply the following
concepts 1. BigTable DBMS and GQL

query language 2. Windows Azure
Platform - technology overview 3.

Designing using Net in a Windows Azure
environment 4. Ruby on Rails framework

- technology overview 5. Heroku Cloud
Service - technology overview 6.

VMware Virtual Machines - technology
overview

Crnenudukanuss MeponpMATHI TEKylIero KOHTPOJIA

1. The history of the main types of high-performance computing, trends in the development of

modern infrastructure solutions

[IponoIKUTENBHOCTE TPOBECHUS] MEPOTIPUATHS MPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus TpoBEAEHUS MEPOTIPUSITHUS: B YAChI ayAUTOPHOM padoThI

MakcumanbHbIi 0asul, BRICTABISIEMBIN 32 MEPOTIPUITHE MMPOMEKYTOUHOM arTectanuu: ()
[IpoxonHoii 6am: 0

IMoka3aTenu oueHNBaAHUS Banasl
Correctly solved task (maximum score) 10
Correctly solved task (passing score) 5
Correctly solved task (for 1 task) 1
3. Introduction to the concepts of cloud computing
[TpomomKUTETHHOCTD TPOBEACHUST MEPOTIPHUSITHS IPOMEKYTOUHOW aTTECTAIUU: 2 Yyaca
VYcnoBus IpoBEAEHUS MEPOTIPUSITHUS: B YAChI ayAUTOPHOH padoThI
MakcumanbHBIA 0asul, BRICTABISIEMBIN 32 MEPOTIPUITHE MMPOMEKYTOUHOM arTectanun: 30
[Tpoxoxnoii 6amr: 13
IMoka3aTenu oueHNBAHUS Banasl
Correctly solved task (maximum score) 30
Correctly solved task (passing score) 13




Correctly solved task (for 1 task)

6. Cloud computing technologies.

[Tpo10IKUTETLHOCTD MTPOBEICHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTECTAIMK: 2 Yaca
Y coBUs TPOBEICHUS MEPOTIPUATHS: B YACHI aAYINTOPHOH PadoThI

MaxkcuMaibHBIN 0aJi1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOUHOM aTTecTanuu: 30
[Tpoxoxnoii 6amr: 13

IMoka3aTenu oneHUBAHUS Bamwibl
Correctly solved task (maximum score) 30
Correctly solved task (passing score) 13
Correctly solved task (for 1 task) 3
7. Migration from a standard environment to cloud applications
[TpoaomKUTETLHOCTD IPOBEACHUS MEPOTIPHUSITUS IPOMEKYTOUHOU aTTECTAIMU: 2 Yaca
YcioBusl MPOBEACHUS MEPOTIPHSITHS: B YaChl ayANTOPHOI padoThI
MaxkcuManbHbIH 0, BEICTaBISIEMbIi 32 MEPOTIPUSATHE TPOMEKYTOUHOM aTTecTaryn: 40
[Tpoxoxnoii 6amr: 17
IMoka3aTenu oneHUBAHUS Bamwibl
Correctly solved task (maximum score) 40
Correctly solved task (passing score) 17
Correctly solved task (for 1 task) 4




