degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
PAJIMOTEXHUKH M KOMIIBIOTEPHBIX
TeXHOJIOTHH

J.A. T'agpusion

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

N0 TUCHMILJIMHE: BBenenue B opranuzanuio COBPeMEHHOM MHPOPMALMOHHON HH(PACTPYKTYPHI
HIPEIPUSATUS

10 HANPABJICHHUIO: Nudopmarnka u BIYNCIUTETbHAS TEXHUKA

npo¢uib NOArOTOBKH: KoMmnbroTepHbI€ TEXHOIOIUU M BBIYUCIUTENbHAS TEXHUKA

®usrex-mkoia Pagnorexuuku n Kommneiorepasix TexHonoruii
kadeapa MUKpPOIIPOIIECCOPHBIX TEXHOJIOTUI B MHTEIUICKTYaIbHBIX CHCTEMaX

yIIpaBJICHUSA
KYpC: 3
KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 6 (BeceHnui) - JlnddepeHunpoBaHHbIi 3a4eT

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsbl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 15 gac.
Bcero gacos: 45, Bcero 3a4. ef.: 1
[IporpamMmy cocraBunu:

AL IlnoTkuH, A-p TEXH. HayK, Ipodeccop, 3aBeayounii kadeapoi
M.A. CanamaToB, aCCHCTCHT

[Iporpamma obcyxeHa Ha 3aceqannu Kadenpbl MUKPOIPOLIECCOPHBIX TEXHOJIIOTUH B MHTEIJICKTYaJIbHBIX CUCTEMAX
ympasnenus 20.06.2022



AHHOTANMA
B xypce paccMaTpuBarOTCSi OCHOBHBIE KOMIIOHEHTHI COBPEMEHHBIX IIEHTPOB OOpaOOTKH JaHHBIX.
[IpencraBnsercs pazmmuue Mexnay “xiaaccmueckumu’ u “obmaunbivu’ 1[OJl. PaccmarpuBaroTcs TEXHUKH
MIOCTPOCHHSA COBPEMEHHBIX CEpPBEpPOB, CETEBbIX YCTPOWCTB, CHCTEM XpaHEHHUS [AHHBIX, a TaKxKe
MOJIB30BATENbCKUX YCTPOUCTB. Kypc 3aTparuBaet TeMbl POJM PA3IUUYHBIX IMPOLIECCOPHBIX APXUTEKTYP, B TOM

gucine RISC-V, npu mnocrpoenun

COBPEMEHHBIX IIPOrpaMMHO-ANIapaTHbIX  KOMILJIEKCOB.

Taxxe

paccMaTprBalOTCs BOIIPOCH UCIOIb30BaHus coBpemenHoro 110 mis ynpasnenust uadpactpykrypoit LHO/.

1. leau u 3apauun

eap AUCUMNIMHBI

Ilenpro Kypca SBISETCS O3HAaKOMJIGHHE M yIIyOJ€HHOE U3Y4YEeHHE IIOJXOM0B M TEXHOJIOTHH,
UCIOJIBb3YEMBIX NPHU CO3JaHUHM COBPEMEHHBIX WH(GOPMALMOHHBIX HH(PACTPYKTYp KOPIIOPATHBHOTO

YPOBHSL.

3agauu AU CHUIIHHBI

3agayaMu TUCHUIUTUHBI ABJISIIOTCS (POPMUPOBAHUE 3HAHUN M MPAKTHYECKUX HABBIKOB B 00JIACTH:

- TEXHOJIOTMH, HCIONB3yeMbIX IPH CO3IAHUM COBPEMEHHBIX HH(POPMAIMOHHBIX HH(PPACTPYKTYp

KOPIIOPAaTUBHOTO YPOBHS;

- IOAXOJI0B K MPOEKTUPOBAHKIO WH(POPMALMOHHBIX HHPPACTPYKTYP KOPIIOPATUBHOTO YPOBHSI.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronux KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

YK-1 CriocobeH oCyIiecTBIsTh MTOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYET U BbIOMpaeT
nH(pOpMaIIHI0, HEOOXOMUMYIO JJIsl PEIICHHUs TTOCTaBICHHON
3a1auu

OIIK-2 CriocobeH ucronb30BaTh COBPEMEHHbBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHU H
MPOrpaMMHbIE CPEACTBA IIPU PEIICHUHN 3a/1a4
npodecCHOHAIBHON IeSTeIBHOCTH, COOTIoas
TpeboBaHus HHPOPMAIIMOHHOHN 0€30MacHOCTH

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIEHYI0O TEXHHKY M CEpBUCHI ceTH MHTepHET B
obnactu (cdepe) npodeccnoHanbHON AEITETBHOCTH

OIIK-3 CriocobeH cocTaBisITh U 0QOpMIISTh
Hay4HbIC U (UJIM) TEXHUYECKHE
(TEeXHOIOTHYECKUE, MHHOBAITMOHHBIC) OTICTHI
(my6nuKanym, MPOeKTHI)

OIIK-3.3 Bnazmeer MeTogaMu BU3yalbHOTO W TpaduuecKoro
MPEICTABICHUS PE3yNbTaToB Hay4HOM
(Hay4YHO-TEXHUYECKON, MHHOBAIIMOHHONW TEXHOJIOTHYECKON)
JESITEIbHOCTU B BUJIE OTYETOB, HAyYHBIX ITyOIMKaLIUT

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBATH U
pemIarh 3aJa4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThl

[IK-1.1 CriocoGeH HaxomuTh, aHAIM3UPOBaTh U 0000IIATH
nHpopMaIrio 00 akTyaJdbHBIX pe3yJbTaTax HCCIeOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH

IIK-1.2 CnocobeH BbyIBHTaTh  THUIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHHUA H3y4aeMBIX
SIBIICHUI W MPOLIECCOB, OI[CHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHYecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

I1K-2 CrnocoOeH caMOCTOITENBHO WU B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTr0O
KOJUICKTHBA OPTaHW30BEIBATh U IMTPOBOIUTH

TTAYTITIT TA TIAATTATTADATITIA 11 TIV ATThAAATITITA

[MK-2.1 3HaeT NOPUHIMIBI TOCTPOSHUS HAyYHOHW PadOTH,
MeTonpl cOopa M aHaju3a I[OJIyY€HHOrO Marepualia,
CHOCOOBI apryMeHTaIH

[IK-2.2 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBIC
UCCIICZIOBAHMsI CaMOCTOSATENIbHO MJIM B KauecTBE WIEHa
(pPyKOBOAMTEIST) MAJIOTO HAYYHOTO KOJJICKTHBA




ﬂu] T1MADIV YIVWJIV/AUDAIYLIZL Y1 Y1 auyuuau,yuu

[MIK-2.3 CnocobeH mNpoBOIUTH ampoOanuioo pe3yabTaToB
HayYHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NMyOIMKaluK HAYYHBIX CTATEH U y4acTusi B KOH()EPEHIUSIX

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynberare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOIKHEI

3HATh:
- MOAXOABl K CO3JaHUI0 COBPEMEHHBIX KOPIIOPATHBHBIX HH(PPACTPYKTYp OOpPaOOTKH M XpaHCHHUS
nH(pOpMaIINH.

YMETh:
- pa30uparbcs B BBIYHMCIHMTEIBHBIX YCTPOWCTBAX, HUCIOJNB3YEMBIX IPH CO3AaHUU COBPEMEHHBIX
neHTpax o0paboOTKU JaHHBIX;
- pasduparbcsi B MPOrPaMMHOM OOECTICYeHUH, UCIIOIh3yEMOM MIPU CO3JIaHUKM COBPEMEHHBIX IIEHTPOB
00pabOTKN JaHHBIX.

BIAJIETh:

- TCXHUKAMHU OpTraHU3allu COBPEMCHHLIX IICHTPOB O6pa6OTKI/I JaHHBIX.

4. Coep:xanue TUCUMILTUHBI (MOYJI5), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Pa3znenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHHA

TpynoeMKOCTb 110 BUaM YUE€OHBIX 3aHATHH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 [Tonsitue coBpemennoro 1O/ 2 1
2 KimenTtckue ycTpoiicTsa 2 1
3 Kommonenter IO cepsepsr, CX]I, 10 5
KOMMYTaTOpPbI
CoBpemeHHbIE MIPOLIECCOPHI u
4 MHorosiiepHocTs. Pabora Linux Ha 4 2
npoueccopax RISC-V
5 OnepamoHHbIE CHCTEMBI 2 1
VYnpasienue KOpPIIOPaTUBHBIMU
6 HHPPACTPYKTYPaAMH, opraHu3anus 10 5
MOJ/ICPIKKH
Nroro yacos 30 15
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 45 yac., 1 3au.ex.

4.2. CopaepxaHue AUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 6 (Becennuit)
1. [Tonsitue coBpemennoro LIO/]

Ponw 1IO/] B coBpemeHHOI HHPOPMALIMOHHON HHPPACTPYKTYPE;

OcHoBHblie komoHeHTs! LJO/]: cepBepbl, ceTeBoe COENMHEHHE, CHCTEMbI XPaHEHUS JaHHBIX;
Tunel BUpTyaau3anuu: THIEPBU30PEI IEPBOTO M BTOPOT'O THUIIOB;

Buapl noctaBky 001a4HBIX CEpBUCOB: *aaS.




2. Knuenrtckue ycTpoicTsa

OCHOBHBIE THITBI COBPEMEHHBIX KJIIMEHTCKUX YCTPOMCTB: I€CKTOMbI, HOYTOYKH, IJIAHIIETHI U T.JI;

Cneun¢uky ONEpalMOHHBIX CHCTEM JUIS KIMEHTCKUX YCTPOMCTB, OTIMYME KIMEHTCKHX
OIEPALMOHHBIX CHCTEM OT CEPBEPHBIX;
Crienuduku anmnapaTHON mar(opMBbl 1J11 COBPEMEHHBIX KIMEHTCKUX YCTPOUCTB.

3. Komnonents! LHO/: cepBepst, CX/I, koMmMyTaTops

Tumbl kopriycoBanus cepepoB: tower, rackmount, blade;

[lonsrtue “xmacrepa” u “kiaacrepuzanun’’;

TpeboBanusi, npeabsBIsIeMbIE K COBPEMEHHBIM CEPBEPHBIM ONEPALMOHHBIM CHCTEMAaM;

[IpoToko:bl, HCMOB3yeMBbIE B CETEBBIX NOAKIIOYCHUAX B coBpeMeHHbIX LIO/]

CoBpemennslie Tononoruu opranuzanuu LHO/I;

OrpaHuyeHHsT COBPEMEHHBIX CETEBBIX IPOTOKOJIOB C TOYKH 3pPEHHs] HMX HCIOJIb30BaHUS NpHU
noctpoenun LHO/;

TpeGoBanust k cOBpeMeHHBIM HMH(paAcTpyKTypaM B 0o01acTd XpaHeHus naHHbIX: moustus DU/DL,
orpezieNieHue ““IeBSITOK

[TonsiTHE “UHTEINEKTYaTbHOM CUCTEMBI XpaHeHus JaHHbIX - RAID MaccuB, K111, 00CTyKUBarOIUe
CepBepBl, CETEBOE MOIKIIOUCHUE;

Tumber RAID - ux otiuuue Mexay coOoi;

Tume! [ocTyna K cuCTeMaM XpaHeHUs TaHHBIX: OJIOYHBIH, (paliIoBbIi, 0OBbEKTHBIN;

CoBpeMeHHbIe crIOcO0BI PeIIeH s 3a71a4 BEICOKOH HaJeKHOCTH.

4. CoBpeMeHHbBIE TIpoIIeccophbl U MHOTOsIepHOCTh. PaboTa Linux Ha nporneccopax RISC-V

Cneunguka co3naHus U UCTIOIHEHUS KOJa COBPEMEHHBIX IIPOrpamMM;

OrpannueHHs COBPEMEHHBIX MOAX0A0B pa3paboTku 110 mpu mx MCHONb30BaHUU B MHOTOSIEPHOM
OKPY>KCHHU;

TexHUKH HAKCAaHUS TPOTrpaMM JJisl BBITIOJHEHHS B MHOTOSIIEPHOM OKPYKEHUH.

Crienduka COBMECTUMOCTH OIIEPALIMOHHBIX CUCTEM C Pa3IMYHBIMU apXUTEKTYpPaMH;

Cremnduxka Linux npunoxeHnui, padoraromux Ha annapaTHoMm odecrieaenun RISC-V;

[lepcriextuBel pa3BuTusa Linux ¢ Touku 3penus coBmectumoctu ¢ RISC-V apxurekrypamu.

5. OmnepalioHHbBIE CUCTEMBI

[lonsarue puctpubytuBa. UYTO cuMTaeTcs CaMOCTOSTEIbHBIM AUCTPUOYTUBOM ONEpPALIOHHON
CUCTEMBI;

Monynu onepalMoHHbIX CUCTEM. TEXHUKU CO30aHUsI MOLYJIEH;

OTnnuune K1accoB OIEPalIOHHBIX CUCTEM: CEPBEPHBIE, BCTPAaUBAEMbIE, I101b30BATENbCKUE.

6. YpaBieHue KOpIopaTuBHBIMH HHPPACTPYKTYPaMH, OpraHU3aLUs MOJAEPKKI

Onpenenenne “UHPPACTPAyKTYPhI KaK KO ¥ OCHOBHBIE XapaKTEPUCTHKH;

3amaun W mpuMmepsl wucnonb3oBanus OpenStack Ui opraHu3alMM  BBICOKOHATPYKEHHOH
APXUTEKTYPBI;

VYnpasienne KoHGuUrypauueil nHGpacTpyKTypsl C HCIIOIb30BaHneM Ansible.

TpeboBanus k pabote ciry>KObI MONACPKKH, TOHATHE SLA;

[IpuMepsl HHCTPYMEHTOB ISl OPTraHU3aLUHU CITYKObI TOICPIKKH;

[IpumMepsl HHCTPYMEHTOB ISl B3aUMOACHCTBHSI CIYKOBI OAIEPKKHA U KOMaH]| pa3pabOTKH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)



CrangapTHas ayquTOpHst ISl JISKIMi, OCHALIEHHAs! MyJIbTUMEINIHBIM 000pyJ0BaHHEM (IIPOEKTOP,
3BYKOBasi CHCTEMa) U KOMITBIOTEPHOI TEXHUKOMU C MOJIKIIOUEHUEM K ceTH «THTepHeT».

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. «Information Storage and Management: Storing, Managing, and Protecting Digital Information in
Classic, Virtualized, and Cloud Environmentsy», Wiley, 2012
2. Ulf Troppens, «Storage Networking Explained», Wiley, 2009
3. Anne Gentle, Lorin Hochstein, etc. «OpenStack Operations Guide: Set Up and Manage Your
OpenStack Cloud», O’Reilly, 2014

JomnonHutenbpHas auTeparypa

1. Bas Meijer, Larin Hochstein, Rene Moser «Ansible: Up and Running: Automating Configuration
Management and Deployment the Easy Way»,

O’Reilly, 2022

2. Sarah L. Harris, David Harris, «Digital Design and Computer Architecture RISC-V Edition»,
Morgan Kaufmann, 2021

3. Jim Ledin, «Modern Computer Architecture and Organization: Learn x86, ARM, and RISC-V
architectures and the design of smartphones, PCs, and cloud servers, 2nd Edition», Packt Publishing,
2022

4. «(ITIL Foundation, ITIL (ITIL 4 Foundation)», The Stationery Office, 2020

5. Thomas Erl, Ricardo Puttini, Zaigham Mahmood «Cloud Computing: Concepts, Technology &
Architecture (The Pearson Service Technology Series from Thomas Erl)», Pearson, 2013

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

IToncKkoBEIE CHCTEMEL.

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha 3aHATHSIX UCTIONB3YIOTCSI MYJIBTUMEIUIHBIC TEXHOJIOT WY, BKIIIOYAst AEMOHCTPALHIO TIPE3CHTALIUH.
Heobxonumoe nporpammuoe obecnedenue: MS Office Power Point

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

VYemeniHoe OCBOGHHME Kypca TpeOyeT CcaMOCTOSTEIbHOH paboThl CTyAGHTa C HMCTOYHHUKAMHU.
CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YTEHHE U KOHCIIEKTUPOBAHHUE PEKOMEHIOBAHHOM JINTEPATYPHI,
— 1popaboTKy y4eOHOro MaTepurana (110 KOHCIIEKTaM JIeKITUH),
— peleHue 3aja4, MPeJIaraéMbpIX CTyJICHTaM Ha JICKIUsX,

— TIOATOTOBKY K KOHTPOJLHOU paboTe.

PyKoBOJICTBO M KOHTPOJIb 32 CaMOCTOSITENILHOW pabOTOM CTylIEHTa OCYIIECTBISIETCS B PE3ybTare
MEPUOANYECKUX OMPOCOB MO MAaTEpHANy MNPEABIAYIIUX JEKIWA W aHalu3a HMTOrOB KOHTPOJBHOMN
paboThL.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: HNudopmarrka 1 BEIYUCTUTEIEHAS TEXHUKA
npopuJib NOArOTOBKHU: KomnbroTepHble TEXHOIOTUH U BHIYUCIUTEIbHAS TEXHUKA
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadempa MUKPOIPOIIECCOPHBIX TEXHOIOTHIA B MHTEIUICKTYJIBHBIX CHCTEMAX

yTpaBiIeHUs
Kypc: 3
KBaJIMpUKALUS: GakanaBp

Cemectp, GopMBI IPOMEXKYTOUHOH arTecTauuu: 6 (BeceHHul) - nuddhepeHunpoBaHHbIil 3a4eT
PazpaGoTunkm:

AJL IlnoTkuH, A-p TEXH. HayK, Ipodeccop, 3aBeayounii kadeapoi
M.A. CanamaToB, aCCHCTCHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, VYK-1.2 HaxomuT, KpUTHUYECKH aHAIM3HPYET U BbIOMUpaeT
KPUTHUYECKUHN aHaM3 ¥ CUHTe3 HHpopManuy, |uHPOpMALNIO, HEOOXOOUMYIO AJISl PEHICHUs! MOCTaBICHHON
MPUMEHATh CUCTEMHBIH MOAXOJ U PELIeHUsT  |3a7a4n

MOCTAaBJICHHBIX 3a7a4

OIIK-2 Cnocoben ucnonb3oBarh copemennsie |OITK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U BBIYMCIIMTEIBHYIO TEXHUKY WM CEpBUCHI ceTH VHTepHeT B
MpOrpaMMHBIE CPENICTBA IIPH PelIeHUH 3a1ad  |obnactu (cdepe) mpodeccHoHaNbHOMN AesITeTbHOCTH

poheCCUOHATBHOM JIeITENILHOCTH, COOTIOnas
TpeboBaHUg MH)OPMAIIMOHHOW OE30TIaCHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0HOpMIIATH OIIK-3.3 Bnazgeer MeTtogaMu BU3YalbHOTO U Ipauueckoro
Hay4HbIC U (WIN) TEXHUUECKUE IpeACTaBICHUS pe3yabTaToB Hay4YHOM
(TexHOIIOTHYECKNE, UHHOBAIL[IOHHBIE) OTYETHl  |(HAYYHO-TEXHHUYECKOW, MHHOBALIMOHHON TEXHOJIOTHYECKOH)
(myOnmuKanuy, NpOEKTH) JEATEIIbHOCTH B BUJIE OTUETOB, HAyYHBIX ITyOIMKaIMi

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHOU
[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pears 3a1a4y, B ToM uncie paspadareiBath 1 [[IK-1.2  CrocoGeH  BBIIABUTAaTh  THUIOTE3bl, CTPOHTH
UCCIIE0BaTh MaTeMaTHYECKUE MOJEIH MaTeMaTHUYeCcKue MOAENM Ul OIHUCaHMA H3ydaeMbIX
M3y4YaeMbIX SABJICHHN U MPOLIECCOB, CACTEMHO  |SIBJICHHH M MPOLIECCOB, OLECHUBATH KAUECTBO pa3paboTaHHON
aHAJIM3MPOBATh HAy4YHbIEC MPOOJIEMBI, IOJIyYaTh |MOIENIN

HOBBIC HAaYIHBIC PC3YJIbTATBI I1K-1.3 CrnocobeH mnpuMeHSTb TEOpeTHUeCKue M (WIIH)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3yIbTaThl

[IK-2.1 3nHaeT HOpUHLUIBI MOCTPOEHUS HAYYHOW PadOTHI,
MeTogsl cOopa W aHanmM3a TIOJyYEHHOTO MaTepHala,
CHocoObI apryMeHTallH

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE dieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[MK-2.2 Cnoco0eH TulaHUpOBaTh ¥ TPOBOJAWTH HaydHBIE
HCCIICAOBAHMUSI CaMOCTOSITEIbHO MJIM B KauecTBE WICHA
(pyxoBoznuTeNs ) MaJIOTO HAYYHOTO KOJUIEKTHBA

[IK-2.3 CnocobeH mNpoBOAWTH ampoOaIuio pe3yiIbTaToB
HAYYHO-HCCIIE0BATEILCKON paboThI MOCPEICTBOM
TyONMKAIMY HAYYHBIX CTAaTeH U y4acTusl B KOH(pEepeHIuIx

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIU

B pesynbrare wu3ydeHHss AMCHUIUIMHBI «BBeleHWe B OpraHMU3alMI0 COBPEMEHHOH WH(MOPMAIIMOHHON
UHPPACTPYKTYPBI NPEATIPUITHS» 00yUAIOIIMNACS JOJKEH:

3HATD:
- MOAXOABl K CO3JaHUI0 COBPEMEHHBIX KOPIIOPATHBHBIX HH(PPACTPYKTYp OOpPaOOTKH M XpaHCHHUS
nH(pOpMaIINH.

YMeETh:
- pa30uparbcs B BBIYHCIMTEIBHBIX YCTPOWCTBAX, HUCIOJNB3YEMBIX IPH CO3MaHUU COBPEMEHHBIX
neHTpax o0pabOTKU JaHHBIX;
- pasduparbcs B MPOrPaMMHOM O0€CTICYeHUH, UCIIOIh3yEMOM MIPU CO3JIaHUKM COBPEMEHHBIX IIEHTPOB
00paboTKN JaHHBIX.

BJIAJETh:
- TEXHUKaMH OPraHHU3allii COBPEMEHHBIX IICHTPOB 00PabOTKH JaHHBIX.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0




C 1enpl0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Y4eOHOro MaTepuasna MPOBOAWUTCS YCTHBIH ONpOC B
HayaJje 3aHATUSA 110 TeEME IPOIUIOHN JIEKIIMH WU B KOHIIE 3aHATHUS IO IPOUICHHON TeMe.

Hepequb IMPUMCPHBIX BOIIPOCOB IJId MOATOTOBKU K TCKYIIEMY KOHTPOJIIO!
1. B geMm 3akmrodaeTcs pasiimiue MCXKAy Ir'uriCpBru3opamMu rnepBoro u BTOporo THIIOB?

2. IlpuBenure nmpuMep KOMIIOHEHTOB, KOTOPBIE MOXKET CaMOCTOSITEIBHO pa3BOpaYMBaTh IOJIL30BATEIb
MIpH NIOTyYeHUU o0NauHon yeiyru B hopmare [aaS

3. Tlepeuuncnure OCHOBHBIC MPEANOCHUIKH K Tiepexoy oT kinaccnueckux 11O/l k obnauHbIM

4. PacckaxuTte, B 4eM 3aKJIOYAETCS OTIIMYUE CIOKHOCTH OMepalunil yTeHus u 3amnucu Mexay RAID 1,
RAID 5 u RAID 6

5. Kakue NnpoTOKONBI CETEBOrO B3aUMOIECHCTBHUS HMCHONB3YIOTCS NPU OpPraHU3alMd COBPEMEHHBIX
noa?

6. IlepeuuciuTe U3BECTHBIE BaM BUIbl KOPIIyCOBAaHUS COBPEMEHHBIX cepBepoB. B uem 3akmrouarorcs
MPEUMYILECTBA U HEIOCTATKU KaXI0r0 U3 BUAOB?

7.  llepeuncnure OCHOBHBIE BBI3OBBI, CTOSIIKME Tiepen paszpaboTunkamMu Linux-mpuioXeHuH,
BoImoNHsAeMbIX Ha RISC-V apxutekTtype

8. Hepeqncnme OCHOBHBIC OTIIMYHS CEPBECPHBIX OINCPALMOHHBIX CUCTEM OT ACCKTOIIHBIX

9. IlpuBemute mnpumep peanu3anuu cporcTtBa uaemmnoTeHTHocTH B 11OJl, Haxomsmumcs mof
yhpasieHueM cuctemsl Ansible

10. Hepe‘{I/ICJ'II/ITe OCHOBHBIC H3BCCTHBIC BaM KOMIIOHCHTBI CHCTCMBI OpenStack. Pacckaxxure o
TUIIOBBIX CLICHAPHUAX UCITIOJIBb30BAHUA 3TUX KOMIIOHCHTOB

11. OnpenenuTe 3Ha4EeHUs] BPEMEHU MPOCTOS B TOM JJIsSi CUCTEMbI XpaHEHHsI TAHHBIX C HAJIEKHOCTHIO
“IISITh AEBATOK M “‘CEMB JIEBATOK”

12. HpI/IBe,Z[I/ITe OpUMEPbI U3BCCTHBIX BaM OJIOUHEIX MOPOTOKOJIOB AOCTYyIIA K JaHHBIM

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA ITPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

ITepeueHb KOHTPOIBHBIX BOMPOCOB ISl cliauk AU dHepeHIMpOBaHHOTO 3a4eTa:

1. Ilepeuncnure u3BeCTHBIE TUTIBI *aaS. OMHITNTE UX OTIUYKE JAPYT OT JIpyTa.

2. Kakue KOMIIOHEHTHI BXOJAT B apXUTEKTypy coBpemenHnoro [1IO/1?

3. Kakue Tumsl BUpTyanu3aluyd BaM U3BECTHBI?

4. Kakue criocoObl KOpITyCOBaHUS CEPBEPOB BaM M3BECTHBI?

5. B uem ommuMe cepBepHBIX OINEPAIIMOHHBIX CHCTEM OT OIEPALMOHHBIX CHUCTEM Ul KIMEHTCKHX
YCTpOHCTB?

6. B uem cocrout cienndrika cozmanus Linux quctpulytrBoB ¢ nogaepxkoit RISC-V mporeccopos?

7. Hepe‘{I/ICHI/ITe HU3BCCTHBIC BaM PA3JINYUA MCIKAY APXUTCKTYypaMU MMPOHCCCOPOB MO CUCTCMAaM KOMaH[|
1 MOACIIN ITaMsATHU

8. Pacckaxute OCHOBHBIE IIPUHIMIIBI BHYTPEHHETO YCTPOMCTBA mutex
9. llepeuncnure ocHOBHBIE TpeOoBanus, peabssisiemble kK Cloud Native npunoxxeHusIM

10. Ilepeuncnure OCHOBHBIE THIIBI KJIMEHTCKUX YCTPOMCTB, MCIIOIb3YEMBIX B COBPEMEHHBIX
BBIUMCIIUTENBHBIX HHPPACTPYKTypax

11. Ha3zoBuTe OCHOBHBIC NPEUMYLIECTBA KOMMYTaTOPOB (CBHUTHYEH) HaJ KOHIEHTparopamu (xabamm)
IIPU TIOCTPOECHUH KOPIIOPATUBHBIX MH(POPMALIMOHHBIX HHPPACTPYKTYP

12. Ha3oBuTe OCHOBHBIE NMPOTOKOJBI JUI OpPraHU3alUHM OJIOYHOrO JOCTyNa K CHUCTEMaM XpaHEHHS
JaHHBIX

13. HazoBuTe OCHOBHBIE MPOTOKOJIBI JUIS OpraHu3anuy (pailyloBOro JOCTyIa K CHCTEMaM XpaHCHUS
JaHHBIX

14. Ha3oBuTE OCHOBHbIC IPUHIMIIBI OPraHU3ALMH OOBEKTHOTO JOCTYNA K CHCTEMaM XPaHEHUS TaHHbBIX
15. Ilepeuncnute ocHoBHBIE TUIIBI RAID 1 oTiinuus Mexay HUMu

16. OnumuTe 0OCHOBHBIE KOMITOHEHTHI cucTeMbl OpenStack

17. TlepeuricnuTe OCHOBHBIE CIICHAPHH UCTIONB30BaHUS cucTeMbl Ansible

18. JlaiiTe onpeneneHue NOHATHIO UAEMIIOTEHTHOCTH

19. TlepeunciuTe OCHOBHBIC NPHHIUIBI OPraHU3aIlMd COBPEMEHHOH IOICPKKU MPOrPAMMHOTO
oOecrieyeHus

20. I[aﬁTe OIMPCACIICHUC HHTCJ’IJ’IGKTyaJ'ILHOﬁ CUCTCMbI XpAaHCHUA JAHHBIX



Kpurepun onennBanus
Onenka otnuano (10) BeICTaBIsIeTCS CTY/ACHTY, IOKAa3aBIIEMy BCECTOPOHHUE, CUCTEMAaTU3HPOBaHHbIE,
IyOOKHe 3HaHUs Y4eOHOU MPOrpamMMbl AUCHUIUINHBL, TPOSBISIONIEMY HHTEPEC K JaHHOU MPEIMETHOM
obnacT, NPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKHM IMPUMEHATh UX Ha MPAKTHKE MPH
pEIlIEHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U NPAaBUIBHOE 000CHOBAHNE IPUHSTHIX PEILICHHA.
Onenka ominyHO (9) BBICTaBISETCS CTYAEHTY, MOKa3aBIIeMy BCECTOPOHHHE, CUCTEeMAaTU3UPOBAHHBIE,
IyOOKHe 3HaHUS yueOHOM MporpaMMbl AUCHUIUIMHBI U YMEHHUE YBEPEHHO NMPUMEHATH WX Ha MPAKTHKE
IIPU peIICHUN KOHKPETHBIX 3a/1a4, CBOOOIHOE U ITPAaBMIILHOE 000CHOBAaHHE MPUHATHIX PELICHUI.
Onenka oTAMYHO (8) BBICTABIISIETCS CTYACHTY, [TOKa3aBIIEMy CHCTEMAaTU3UPOBaHHbIE, [TYOOKHE 3HAHUS
y4eOHOW MporpaMMbl AUCHMIUIMHBL U YMEHHE YBEPEHHO NPHMEHSATh MX Ha MPAKTHUKE IPH PELICHUH
KOHKPETHBIX 3324, IPaBHJIbHOE 000CHOBAHHUE MPUHATHIX PEIICHUH, C HEKOTOPBIMH HEIOYETaMH.
Ouenka xopomio (7) BBICTABIAETCS CTYACHTY, €CIM OH TBEpAO 3HAET Marepual, IPaMOTHO M IO
CYLIECTBY H3JIaraeT €ro, yMmMeeT NPUMEHSTh IOJyuYeHHbIE 3HAHHUS Ha MPAKTUKE, HO HEIOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.
Onenka xopomo (6) BBICTaBISETCS CTYACHTY, €CIM OH TBEPIO 3HAET Marepuaj, T'PaMOTHO U IO
CYILECTBY M3JIaraeT ero, yMeeT NPUMEHATh NOITyUYeHHbIC 3HAHUS Ha MPAKTHKE, HO JIONyCKAaeT B OTBETE
WIH B PEUICHUH 3a7a4 HEKOTOPbIE HETOYHOCTH.
Ouenka xopomuio (5) BBICTAaBISETCS CTYAEHTY, €CIIM OH B OCHOBHOM 3HAaeT MarepHual, 'PaMOTHO U IO
CYLIECTBY M3JIaraeT €ro, yMeeT NPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha MPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 JOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.
OneHka YIOBIETBOPUTEIbHO (4) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (QparMeHTapHBIMH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpPaBUJIbHBIE (DOPMYITMPOBKH Oa30BBIX MOHSITHMH,
HapyLIEHUs JOTMYEeCKON MOCIIe0BATEIbHOCTH B N3JIOKEHUH MPOrPaMMHOTO MaTepuana, HO IpU 3TOM
OH OCBOMJI OCHOBHBIE pa3lieibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJIs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.
OneHka yIOBIETBOPUTETbHO (3) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (parMeHTapHBIMH,
Pa3po3HEHHBIH XapakTep 3HaHWMW, JOMycKaloulemMy omHOKu B (GopMyaupoBKax 0a30BbIX MOHATHH,
HapyLIEHUs] JIOTHYECKOM IOCIEe0BAaTEIbHOCTH B M3JIOKEHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3ielaMi y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHU JJa’Ke B CTAHAAPTHON CUTYalHH.
OueHka HEyJOBJIETBOPUTENIBLHO (2) BBICTABISETCS CTYIEHTY, KOTOpPBHIH HE 3HAaeT OoJblIeld 4YacTH
OCHOBHOTO COZEP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JOMYCKaeT rpyOble OMMOKH B
(bopMyIHpPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh IOJyYSHHBIE 3HAHUS NPH PEIICHUN
TUTIOBBIX 3a]a4.
Onenka HeynoBiIeTBOPUTEIbHO (1) BBICTABIIETCS CTYHOCHTY, KOTOPBIH HE 3HAE€T OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOPMYITUPOBKAX
0a30BbIX TOHSATHH AUCLUIUIMHBI W BOOOIIE HE MMEET HABBIKOB PEIICHUS THIIOBBIX IMPAKTHYECKUX
3ajad.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

JudepeHnrpoBaHHBIN 3a4€T IPOBOJUTCS B YCTHOU (opMe.

[Tpu nposenennu uddepeHpoBaHHOr0 3adera olydaromiemycs npenocrasisercs 20 MUHYT Ha
noAaroroBky. Onpoc 00yvaromerocsi mpoBoanTCs B TeueHue 30 MUHYT.

Bo Bpems mpoBenenus auddepeHIMpPOBaHHOTO 3adera OOydYarolmIuecsi MOTYT TIOJb30BaThCs
IpOrpaMMOl TUCHUIUTMHEI, @ TAKXKE CIIPABOYHON JINTEPATY PO, BBIYUCIUTEILHON TEXHUKOM.



