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

YTBEPXKJAEHO
JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: Ob6nauynble OM3HECH U TIAT(HOPMEI
10 HANPABJIEHUIO: [Ipuxnagnas MmareMaruka U HH(oOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: ATI360: ITepenoBsle METOABI HCKYCCTBEHHOTO MHTEIIEKTA

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa anropuTMOB U TEXHOJIOTUH MPOTrPaMMHUPOBAHUS

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBbI IPOMEKYTOUHOM arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocrasuin: O.H. VBuenko, mpenogaBareib

[Iporpamma obcyxeHa Ha 3aceqannu Kadenpsl arOpUTMOB U TEXHOIOTUN niporpamMMupoBanus 12.02.2024



AHHOTANMA

Hucuumnnuna "OOnaunbie marGopMbl 1 OM3HECH!" TpeAsaraeT CTyAeHTaM yIIyOJIeHHOe U3yYeHHEe OOJadHbIX
TEXHOJIOTUI M UX NIPUMEHEHNE B COBPEMEHHOM OM3Hece. B xoze Kypca CTy/ieHThl 03HAKOMSTCSI C OCHOBHBIMH
MOJEJISIMA W THUIAMH OOJIAYHBIX CEPBUCOB, PACCMOTPAT THUIHMYHYIO HH(pacTpyKTypy objaka M y3HAIOT O
perruoHax M 30HaX JOCTYHHOCTH. byneT m3ydeHa opraHm3aiys CBS3aHHOCTH B OOJaKe, KIMEHTCKUE CETH, a
TaK>Ke BOMPOCH! O€30MaCHOCTH JAHHBIX W 3alUTH HHPOpManuu B obnake. CTyIeHTHI TaKKe MOTydar 3HAHUS
0 KIMEHTCKMX uHTepgeiicax obmaka, Takux kak SDK, APl m CLI, m o TOM, Kak HCHOIb30BaTh
uHppacTpyKTypy Kak koi. Kypc Briowaer usydeHue OOpaOOTKM MJaHHBIX B 00O1ake, OCOOCHHOCTEH
npuMeHeHus 0a3 JaHHBIX U IUIATGOpPMBI MAIIMHHOTO 0O0ydeHHs. CTYyICHTHI y3HAIOT O BBICOKOHATPYKEHHBIX
NPUJIOKEHUSIX B o0Onake, OajaHCUPOBKE HAarpy3ku M aBTOCKeHuMHre. JlOmOMHUTENbHO, CTYIEHTHI
MO3HAKOMSTCSA C JIOCTaBKOW Meaua KOHTEHTAa B MacIiTabax CTpaHbl, OecCepBEpHBIMH BBIYHCICHUSAMH,
cepBHCaMu OWJUIMHTA M y4yeTa MOTpeOsieHUs] KIMEHTCKUX pecypcoB. Takxke OymeT paccMOTpeHa 3KOHOMHKA
obnmaka Kak OCHOBa OHM3HEca cepBHC-TpOBaiiiepa, BKIIOYAs pacdeT CTOMMOCTH BIAJCHHMS OONakoM s
KIMeHTa. B pesynbrare u3y4yeHus: 3TOW AWCHUIUIMHBI CTYACHTHI HOIYYaT HABBIKM U YMEHHs AJisi paboThHI €
o0nayHbIMU TIAaTGOPMaMH U CEpBHCAMH, IOHUMAHUE UX MPUMEHHMOCTH B COBPEMEHHOM OM3HEcCE, a TaKkKe
cocOOHOCTh  3((PEKTUBHO HCIOJIB30BaTh OOJNauHble pPecypchl W PELIeHUs s ONTUMH3aLuu
OM3HEC-TIPOLIECCOB U TOCTHKEHUS BEICOKOM Ha/Ie)KHOCTU U O€30MaCHOCTH JAHHBIX.

1. lean u 3apa4n

eap AUCUUIITTMHBI
[IpenocraButh cTyAeHTaM 3HAHUS W HABBIKK, HEOOXoAWMBbIE IS 3()(PEKTUBHOTO HCIIOIB30BAHUS
O0JIauHBIX TEXHOJOTUH B COBPEMEHHOM OHW3HECEe W OICHKM WX TMOTEHIUaa i ONTUMHU3AIUH
OM3HEC-TIPOIIECCOB.

3amaun JUCHUILIMHBI
- TMIOHITHh OCHOBHBIC MOJICITH M THIIBI OOJIAYHBIX CEPBUCOB M X MPUMEHHUMOCTh B Pa3IHUHBIX cdepax
ou3Heca;

- OCBOMTH KOHIETILIUM OPraHU3aluK 00Ja4HON MHQPACTPYKTYpHI, BKIIIOYask CETH, XpaHEHHE TaHHbBIX U
Oe3omacHOCTh HH(pOpPMANH;

- U3YYHUTh BO3MOXXHOCTH UCIIOJIb30BaHUsI HHCTPYMEHTOB M MHTEpdeiicoB obnaka, Takux kak SDK, API
u CLI, a Takxe MpUHIHITEI HHOPACTPYKTYPHI KaK KO/a;

- TIOHSTH OCOOCHHOCTH 00pa0OTKU JAaHHBIX B 0OJaKe, BKItOYas MpUMEHEeHHe 0a3 JaHHbBIX | Tardopm
MAaIIMHHOTO O0yYCHHUS;

- pa3paboTaTe HaBBIKM II0 Pa3BEPTHIBAHUIO BBICOKOHAIPY>KCHHBIX TPHIOXKECHUH, OallaHCHpPOBKE
Harpy3Ky M ONITHMU3AIMH UCTIOIb30BAaHHUS PECYPCOB B 00IauHOM cpene.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HanMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-3.1 3HaeT oCHOBHBIC MpaBuiia OQOPMIICHHS HAYYHBIX
MyONMKAUi U HAyYHO-TEXHUYECKOH NTOKYMEHTALUH, B TOM
YHUCIe C MCHOJNb30BAaHWEM NPUKIAJHOTO IPOrPaMMHOTO

OIIK-3 CriocobeH cocTaBisITh U 0QOpMIISTH obecrieueHust

Hay4HbIC U (UJIM) TEXHUYECKHE OIIK-3.2 Bnazgeer Ha mpakTUKE METOJOJIOTHEN COCTABICHUS

(TexHONIOTHYECKNEe, NHHOBALIMOHHBIC) OTYETHl  |HAYYHO-TEXHHUYECKUX OTYETOB (IIPOEKTOB)

(ryGuMKaLmH, POEKTHI) OIIK-3.3 Brnageer MeToaMH BU3YaJIbHOTO U I'paHuecKoro
MPEICTABICHUS PE3yNbTaToB Hay4HOM

(Hay4YHO-TEXHUYECKON, MHHOBAIIMOHHOW TEXHOJIOTHYECKON)
JIESITEIIPHOCTH B BUJIE OTYETOB, HAYYHBIX ITyOIHKAIIHIA

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHI B
paMKax TeMaTHYeCKOW 00JacTH cBoel mpodeccrnoHambHON

IIK-1 CnocobeH cTtaBuTh, hOpPMaIU30BLIBATE U |ACATCIIBHOCTH




pelarh 3aja4u, B ToM uncie pa3padareiBath 1 [[IK-1.2  CriocoOeH  BBIIBUTATH  THIOTE3bI, CTPOUTH
HCCJICA0BATh MaTEMaTHYECKUE MOJIEIH MareMaTH4ecKue MOACTH JUI ONHCAHUS H3y4YaeMbIX
M3y4aeMbIX SBJICHUH U MPOIECCOB, CACTEMHO  |BJIEHUH U MPOLECCOB, OLIEHUBATh Ka4eCTBO pa3pabOTaHHOM
aHaJIM3UPOBATh HAy4YHbIE TPOOIEMBI, [TOJyYaTh |MOJEIIN

HOBBIC

Hay4HBIC PE3YIIbTATHI [IK-1.3 CrnocobeH NpUMEHATh TeopeTHdecKue M (WiIn)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pE3yNbTaThI

3. IlepeyeHb NIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHUsI N0 JUCHMUILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCHUIIMHBI 00Y4aIOIINeCs JOIKHbI

3HATb.

YMETb:

- TIOHMMaHHE OCHOBHBIX MOJEJICH M THIIOB OOJaYHBIX CEPBUCOB U UX MPUMEHUMOCTH B Pa3IHYHBIX
cdepax OuzHeca;

- 3HaHHWE NPUHIUIIOB OpPraHU3aluK 00JIAYHON MH(PPACTPYKTYPHI, BKIIOYask CETH, XpaHCHHUE JTAaHHBIX H
WH(POPMAIIMOHHYIO 6€30TIaCHOCTb;

- 3HAaHME MHCTPYMEHTOB W MHTepdeiicoB obnaka, Takux kak SDK, API u CLI, a Takxe npuHIMIIOB
UH(PaACTPYKTYphI KaK KOJa;

- TIOHMMaHHe O0COOCHHOCTEH 00pabOTKHM JaHHBIX B oOOJlaKe, BKIIOYAs NMPUMEHEHHE 0a3 JaHHBIX H
1aThopM MaIMHHOTO O0YYEHUST;

- 3HAaHHWE METOJOB Pa3BEPTHIBAHUS BBICOKOHATPYKCHHBIX NPHIOKEHHN, OaJaHCUPOBKH HArpy3KH U
ONITHMU3AIMH UCTIOIb30BAaHHS PECYPCOB B 00IAUHOM cpene;

- TOHUMaHUE YKOHOMHYECKHX aCIEKTOB O0JIAYHBIX TEXHOJOTHIA, BKIIFOUAsi pacyeT CTOMMOCTH BJIaICHUS
00JIaKoOM /1711 KITHEHTA.

- CIIOCOOHOCTh aHAIM3UPOBATH MOTPEOHOCTH OM3HECA M BHIOMpATh HanOoJiee MOAXOSIINE OOauHbIe
pelIeHus;

- YMEHUE HACTPanuBaTh U UCIIOJIb30BaTh MHCTPYMEHTHI M HHTEPGEHCHI 00IauHBIX TIATHOPM;

- HaBBIKM B OpTaHM3aIlMY U MOJICPKKE 00MauHOi HHPPaCTPYKTYpBhI, BKIIIOYAsI CETEBYIO CBSI3aHHOCTD U
obOecrieueHre OC30MACHOCTH TaHHEIX;

- yMeHue o0pabaThiBaTh W aHAJM3UPOBATH JIaHHBIE B OOJAaKe C HCIOJIh30BAHHMEM COOTBETCTBYIOIINX
WHCTPYMEHTOB;

- HaBBIKU B Pa3BEPTHIBAHUU M ONITUMHU3AIIUN BHICOKOHATPYKEHHBIX IPUIIOKEHUH B 001a4HOM cpe/ie;

- YMEHHE OIICHMBATh SKOHOMHUYECKYIO IEJIeCO00Pa3HOCTh HCIIONIB30BAHUS OOJIAYHBIX TEXHOJIOTHH U
pacueT CTOMMOCTH BIIaJieHHs 00IaKOM JJisl KIIMEHTA.

BJIAJIETh:

4. Con

- BJIaJICHUE HAaBBIKAMH MCIIOJIb30BaHMsI HHCTPYMEHTOB M HHTEP(EHCOB 00Ia4HBIX IaTPOpM;

- BJaJICHHE METOJIaMH OPTaHM3allMU M IMOAJCPKKU OONauyHOi HMH(PACTPYKTYpHI, BKIIOYAs CETEBYIO
CBSI3aHHOCTB M 0€30I1aCHOCTh JIaHHBIX;

- BIIaJICHUE HaBbIKaMu 00pabOTKH W aHaln3a IaHHBIX B 00Ia4HOM cpe/ie;

- BJIaJICHUE METOJIaMH Pa3BEPTHIBAHHS Y ONITUMH3ALIUH BEICOKOHATPYKEHHBIX TIPUIIOKEHUI B 00JIaKe;

- BIAJCHUEC HAaBBIKAMU OLICHKH OSKOHOMHYECKOH IeIeCOO0pa3sHOCTH HCIOIb30BaHMS OOJNAYHBIX
TEXHOJIOTUI U pacyeTa CTOMMOCTH BIIaICHHS OOJIAKOM ISl KITUCHTA.

ep:KaHue THCHHILUIMHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3jesaM) ¢ yKa3zaHHeM

OTBECACHHOI'0O HA HUX KOJHYECTBA aKaJeMHUIECCKUX YaCOB U BU/10B yqeﬁﬂmx 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.

Tema (pazmern) TUCITUTUTHHEL
Camocr.

Mowvrroao (Contoancr TTaAAnaT naAnTLT




JAVINLKIXL

—vviriaap o

Jiavvpal. pavvios

pabora

OO0sayHbIe TEXHOJIOTHH KaK uT
HHPPACTPYKTYpa COBPEMEHHOTO
OuszHeca. Beenenue B oOmaka. Monenu
00JIAaKOB W THITBI 00TaYHBIX CEPBUCOB

Cern B oOnakax. [onstue
MPOTrPaMMHO-OTIPEIEIIIEMbIX CeTeH.
2 Opranuzanys CBS3aHHOCTH B pETHOHAaX,
30Hax AocTynHocTtd. KnneHTckue cetu B
oOJake

Cucrema JIOTMpPOBaHUS, OIOBEIICHUS,
3 JIOCTaBKH CPOYHBIX COOONIICHHWHA Kak
Ba)KHEHIIIAas YacTh HAZAEKHOCTH 00JIaKa

CepBucsl OmUIMHTa, y4eTa MoTpeOnIeHus
4 KIIMEHCKUX  PEecypcoB W  JApyrue
BHYTpPEHHHE CEPBHCHI O0IaKa

12

12

12

Wtoro wacos

30

30

30

HO,I[FOTOBKa K 3K3aMCHY

0 gac.

OO01mas TpynoEMKOCTh

90 ygac., 2 3ad.em.

4.2. CopaepxaHue AUCHUTLTAHBI (MOYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemectp: 7 (OceHHmi)

1. Obnaunbie TexHonoruu kak MUT mHppacTpykTypa coBpeMeHHOro Ou3Heca. Benenue B obOiaka.
Monenu 001akoB ¥ TUIIBI OOTaUYHBIX CEPBUCOB

Ponb 0OmavHbIX TEXHONOTHI B coBpeMeHHOM OuzHece. OmnpesielicHHEe M XapaKTePUCTUKH OOJIaKOB.
Mopnenu oOciyxxuBanusi obnaka: SaaS, PaaS, laaS. IIpenmymiecTBa U HEAOCTAaTKH MCIIOJIB30BAHUS
obnmaka. CTpyKTypa M 3JIEMEHTHl THUIOBOHW 0OsauHON HMH(pPacTpyKTypsl. Ponb BHpTyanuzanuu B
oOyauHbIX TexHosorusax. Ob6nadnple muarGopMbl U UX OCOOCHHOCTU. 3HAYCHHE W OIpelesieHUE
PETHOHOB M 30H JOCTYINHOCTH B oOnake. Buibl BBIYMCIMTENBHBIX CEPBUCOB B O0Jake M HX
npumeHeHne. Ctpateruu odecredeHus: BBICOKOM JOCTYNHOCTH B obnake. [logxoasl K onTuMHu3anuu
MCTIOb30BaHUS 00NaYHON HHPPACTPYKTYPHI.

2. Cern B oOmakax. [loHATHE mporpaMMHO-OIpeneNnseMbIx ceTeil. OpraHu3amnus CBS3aHHOCTH B
pernoHax, 30Hax goctynHoctu. KineHnTckue cetu B obnake

CereBble acmekThl O0NauHBIX TeXHOJNOTHH. OCOOSHHOCTH IPOTPaMMHO-ONPENEIIEMbIX CeTel
(Software Defined Networking). MeTtonbsl o0OecrniedeHrsi CBI3aHHOCTH B Pa3HBIX PETMOHAX M 30HAX
JIOCTYHNHOCTH. Ponmb M opraHusannsi KIMEHTCKHX ceTel B obOnake. BuIbl XpaHWIWIL JaHHBIX B
oOmake: 6nouHoe, dainoBoe, 00bekTHOE. OCOOSHHOCTH KaXKIOTO THTIA XPAHWJIHUII U UX IIPUMEHEHUE.
3HaueHne HMHGOPMAIIMOHHOM 0€30MacHOCTH B OOJAYHBIX TEXHOIOTHSAX. MeEToIbl KOHTPOJS IpaB
J0CTyNa U ayTeHTH(HKaKu B o0nake. OCOOCHHOCTH pa3JelieHNs] Harpy3KH B OOJa4HBIX CEpBUCAX.
CepBucsl obecrieueHrs: 6e30MaCHOCTH IS KITUEHTOB.

3. CucrteMa NOTHPOBAHUS, OMOBEIICHHUS, OCTABKH CPOYHBIX COOOIIEHWH KaKk BayKHEHIas 4acTb
HaJIeKHOCTH O0J1aKa



3HAYUMOCTbH JIOTHPOBAHUSI M MOHUTOPUHTA B OOJAaYHBIX TEXHOJOTHUSX. POIIb CHCTEMBI OMOBEIICHUI
it obecriedeHnsT HAZCKHOCTH oONlaka. MexaHW3MBbl JOCTaBKH CPOYHBIX COOOIICHWH B OOJaKe.
UnTepdeiicsl B3aumoneiictsus ¢ oonakom: SDK, API, CLI. OcuoBsl nonsitust "MudpacTpykrypa Kak
koa" (IaC) m ero ponb B obnakax. OOpaboTka W aHalIW3 JaHHBIX B oOnake. Mcrmons3oBanue 0a3
JTaHHBIX B 00Ja4HON cpene. BosmokHOCTH TUtaTdopMm MammHHOTO oOydeHHs B obOiake. Pabora c
BBICOKOHArpy)KeHHbIMH ~ NPHJIOKEHUAMH B oOnake. IlonsaTus OGasaHCUPOBKM HAarpy3ku o
ABTOCKEWINHTA.

4. CepBHUCHl OWIIMHTA, ydeTa MOTPEONICHUS KIIMEHCKUX PECYpCOB U JPYrue BHYTPECHHHE CEPBUCHI
o0Oaka

Mertonbl 1 cucTeMbl OMiuTuHTa B oOmake. OTcle)XUBaHUE U yUeT MOoTpeOIeHUs] pecypCcoB KIHEHTAMH.
Jlpyrue BcriomMorarenbHble BHYTPEHHHE CEepBHCHI oOOnaka. (DWHAHCOBBIC acCIEKTHl PadOTH ¢
00JIauHBIMU cepBHcaMU. MeToJIbl pacdeTa CTOMMOCTH BIlajieHUs1 o0akoM Juist kineHTa. Ponb obnaka
B OM3HEC-MOJIENIN CEpBUC-TIPOBaiaepa.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIeCTBICHHS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

VuebHas ayquTopHsi, OCHAIEHHAs! KOMITBIOTEPOM U MYJIBTUMEIMHHBIM 000py10BaHUEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
Jlureparypa xadenpsbr:
1) Jlammescku, Apopa, @app: Obnaunbie apxuTeKTypbl. PazpaboTka yCTOMUMBBIX B SKOHOMUYHBIX
00JIAUHBIX MPUIIOKEHHUN
2) [ToctpoeHue ruOpUAHBIX TPUIOKEHUH B 00nake Ha miiargopme Windows Azure.
CrpaBounuk\pykoBojcTBo Patterns & Practices
3) Murpauus npuioxkenuii B Windows Azure, 2-i1 Beimyck. CripaBouHHK\pyKoBOACTBO Patterns &
Practices

JlononHuTeNbHAS TUTEpATypa
Jlureparypa xadenpsbr:
1) Kubernetes B aeiicrBuu - Jlykia Mapko
2) Anexcannap Cenbko: Pabora c BigData B o6nakax. O6paboTka U XxpaHEeHHE JaHHBIX C IPUMEPAMH U3
Microsoft Azure

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

Bupaeonexiuu, T0CTYITHBIE IO CCBUIKE:
https://www.youtube.com/watch?v=VP2wRhwlg6c&list=PLJOzdkh8T5kpIBTGImM2wVBjh-50pdw
Bl

OcHOBBI IporpaMMupoBanus Ha Python
https://www.coursera.org/learn/python-osnovy-programmirovaniya
A3k nporpammupoBanus Python
http://www.intuit.ru/studies/courses/49/49/info

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

IDE PyCharm, Jupyter Notebook, C6opka python Anaconda: numpy, scipy, pandas, matplotlib, sclearn.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)



CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJHOW CTOPOHBI, OBIAACTh OOIIMM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbI, JOJKEH HAYUYUTHCSA IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

YcnemHoe 0CBOCHNE JUCIUILINHEL TPEOyeT:

- TIOCEIIEHUS CTYJIEHTOM BCEX BUJIOB ayIUTOPHBIX 3aHSATHUH;

- BeJICHHUS KOHCIICKTA B XOJI€ ayIMTOPUHBIX 3aHATUH;

- KQYECTBEHHOW CaMOCTOSTEIILHOM ITOATOTOBKY K IIPAKTHYECKUM 3aHSATHUSAM, aKTUBHOW paOOTHI HA HUX;
- aKTUBHOW CaMOCTOSATEIHHON U ayTUTOPHOU PabOTHI CTY/IEHTA;

- CBOCBPEMEHHOM CJ1au MPETIOIaBaTEIN0 3aJaHMi 110 ayANTOPHBIM BUAaM padoT.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa

Nnpo¢uJIb NOATOTOBKH: ATI360: ITepenoBsle METOABI HCKYCCTBEHHOTO MHTEIIEKTA
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa anropuTMOB U TEXHOJIOTUH MPOTrPaMMHUPOBAHUS

Kypc: 4

KBaJIH(UKALUS: OakanaBp
Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

PaszpatGoTunk: O.H. UBuenko, npenoaasareib



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-3 Crioco6eH cocTaBisITh U 0QOpMIISTh
Hay4HbIC U (UJIM) TEXHUYECKHE
(TEeXHOIOTHYECKUE, MHHOBAITMOHHBIC) OTICTHI
(my6nuKauym, MpOeKThI)

OIIK-3.1 3HaeT oCHOBHBIC MpaBuiia OPOPMIICHHS HAYYHBIX
MyONMKAUi U HAyYHO-TEXHUYECKOH NTOKYMEHTAlUH, B TOM
YHUCIe C MCHONB30BAaHWEM NPUKIAJHOTO IPOrPaMMHOTIO
o0ecrnieyeHus

OIIK-3.2 Brnazeet Ha MPaKTHKE METOIOJIOTUEH COCTABICHUS
HAYYHO-TEXHUYECKHX OTYETOB (IIPOCKTORB)

OIIK-3.3 Bnaneer MeTofaMu BU3yalbHOTO U rpadUyecKoro
MPEICTABICHUS PE3yNbTaToB Hay4HOM
(Hay4YHO-TEXHUYECKON, MHHOBAIIMOHHOW TEXHOJIOTHYECKON)
JESITEIbHOCTH B BUJIE OTYETOB, HAyYHBIX ITyOIMKaLIUT

[IK-1 CnocoGen ctaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEAOBATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOTyYaTh
HOBBIE Hay4YHbIEC PE3YyJIbTaThI

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHN B
paMKax TeMaTHYeCKOW 00NacTH cBoell mpodeccrnoHambHON
EITEILHOCTH

IIK-1.2 CnocobeH  BbyIBHTaTb THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAYeCTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WJiIn)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3aJad€ W HWHTEPOPETHUPOBATH MOJIYUYCHHBIC
pe3yabTaThl

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEH U

B pesynbrare n3ydenus AucuuIuiMHbl «O0auHbie OM3HECH U TIATGOPMBD) 00YUAIOIIUNCS JTOJIKEH:

3HATb:

- IOHUMaHHUC OCHOBHBIX MO,I[eJ'IeI\/’I W THUIOB OOJAYHBIX CCPBUCOB U UX NPUMCHHMOCTHU B PA3JIMYHBIX

cdepax OuzHeca;

- 3HAHUC MPUHIUIIOB OpraHu3aluun o0IauyHoOI I/IH(l)paCTp}IKTypBI, BKJIIO4as CCTHU, XPaHCHUC NAHHBIX U

WH(POPMAIIMOHHYIO 0€30TIaCHOCTb;

- 3HaHME MHCTPYMEHTOB W uHTepdeiicoB obnaka, Takux kak SDK, API u CLI, a Takxe npuHIMIIOB

UH(PaACTPYKTYphI KaK KOJ1a;

- IMOHUMaHuE O0COOEHHOCTEH 06pa6OTKI/I JaHHBIX B O6J'IaKG, BKJIIOYasi MPUMCHCHUC 0a3 JaHHBIX H

1aThopM MaIMHHOTO OOYYEHUST;

- 3HaHUE METOJIOB Pa3BEPTHIBAHUS BBHICOKOHAIPY>KCHHBIX NPHIOKEHHH, OaTaHCUPOBKHU HArpy3Kd H
ONTUMU3ALMH UCIIOIb30BaHUs PECYpPCOB B 00JIaUHON Cpefie;
- IOHUMaHUE SKOHOMUYECKUX aCIIEKTOB 00JaYHbIX TEXHOJIOTHM, BKIIIOUAsl pacueT CTOMMOCTH BJIaICHUS

00JIaKOM TS KJIMEHTA.

yMeThb:

- CIIOCOOHOCTh aHAIM3UPOBATH MOTPEOHOCTH OM3HECA M BHIOMpATh HanOoJiee MOAXOSIINE OOauHbIe

peleHus;

- YMEHHUE HacTpauBaTh U UCIIOIb30BATh HHCTPYMEHTHI U HHTEp(dercl 00IauHbIX miardopm;
- HaBBIKM B OPTaHU3AIMU U TOAEPKKE 00Ja4HON HHPPACTPYKTYPhI, BKIIOUasi CETEBYIO CBSI3aHHOCTh U

obOecreueHre OE30MACHOCTH TaHHEIX;

- yMeHHe oOpalaThiBaTh M aHAJIU3MPOBATH JAaHHbIE B O0JaKe C HMCIIOIb30BAaHMEM COOTBETCTBYIOLIHX

HUHCTPYMCHTOB;

- HaBBIKU B Pa3BEPTHIBAHUH U ONTHMH3ALNHU BHICOKOHATPYKEHHBIX IPUIIOKEHUI B 00/1a4HOM cpene;
- YMEHHE OLICHHWBATh SKOHOMHUYECKYIO LIeJIecO00pa3sHOCTh UCIOJIB30BaHMUs OOJaYHBIX TEXHOJOTHH H
pacder CTOMMOCTH BJIaJCHUs 00JIaKOM JUIS KJIMEHTA.

BJIaJeTh:




- BJIaJICHUE HaBBIKAMH UCIIOJIb30BaHMSI HHCTPYMEHTOB M HHTEp(eHcoB 001a4HBIX I1aTPOpM;

- BJIaJICHHE METOAAMU OpPraHM3alWd U MOLACPKKH 00JauyHOW HMHQPACTPYKTYPHI, BKIOYAs CETEBYIO
CBSI3aHHOCTB M 0€30I1aCHOCTH JIaHHBIX;

- BJIaicHUE HaBbIKaMH 00paOOTKH M aHalu3a JaHHBIX B 00JIa4HOI cpefe;

- BJIaJICHUE METOJIaMH Pa3BEPTHIBAHUS U ONTUMH3ALUHI BEICOKOHAIPYKEHHBIX IPHIIOKEHUH B 00JIaKe;

- BJaJeHUE HABBIKAMU OLIEHKM 3KOHOMHMYECKOH I1eJecOo00pa3HOCTH HCIIONB30BaHUSA OOJIAUYHBIX
TEXHOJIOTU 1 pacyeTa CTOMMOCTH BJIaICHHUS O0JaKOM ISl KIIMEHTA.

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

. Uto Takoe obnayHble BBIYUCICHHS U KAKUE OCHOBHBIE MOJIEIIM Pa3BEPTHIBAHUS 00JIaKa CyIECTBYIOT?
. Onnmute paznuunst Mmexnay laaS, PaaS u SaaS. [IpuBeaure npumeps! 11 Kax 10l MOJEIH.

. Kakue npeumyniectBa ucnonb3oBaHus 00Ja4HbIX TUIaTGOPM Ui OusHeca?

. Uto Takoe MynbTHOONIAYHASL CTPATETHs U KaK OHA MOXET OBITH IOJIE3HA JJIS1 KOMITaHUH?

. KakoBbI OCHOBHBIE PUCKH M HEIOCTATKH, CBSI3aHHBIE C NCIIOIB30BAHUEM OOJIaYHbBIX CEPBHUCOB?

1
2
3
4
5
6. Uto Takoe obnayHast 6€30MacHOCTh U KaKHe MEPbl MOT'YT OBITh IPUHSTHI AJIs €€ 00ecreyeHus ?
7. O6bsicaute xKoHIenuuo DevOps 1 Kak OHa CBsi3aHa ¢ OOIaYHBIMH TEXHOJIOTHSIMH.

8. Kak obnaynsie muargopMbl MOTyT ciocoOCcTBOBaTh HUQPPOBOH TpaHchopmaunu Onzneca?

9. Uto Takoe API 1 kakyro poib OH UTpaeT B MHTErpaliy 00JIauHbIX CEPBUCOB?

1

0. KakoBbI TCHACHIUU U IICPCIICKTUBLI Pa3BUTUA 00JIAYHEIX TEXHOJOTUI B OIMKAMIIIKE FOIH)I?

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

1) Yrto Ttakoe oOmayHble TEXHOJOTMM M TMOYEMY OHM CTaIM KPUTUYECKH BA)XKHOW YaCThIO
UT-undpactpykTypsl COBpEMEHHBIX OU3HECOB?

2) Onumute ocHOBHBIE Moaenu obnakoB (laaS, PaaS, SaaS) u turer 006nauHbIX CEpBUCOB.

3)OnumuTe TUMOBYIO HH(pacTpyKTypy obnaka, BKItouas 000pynoBaHue, miar(opMbl BUPTyaIn3aluu
W CHCTEMBI TIOJIJICP’KKH OM3HEeca.

4) Yto Takoe peruoHbl ¥ 30HBI JOCTYITHOCTH B KOHTEKCTE 00JIauHONW HHPPACTPYKTYPHI?

5) OnumuTe 0OCHOBHBIE THITHI BEIYMCIUTEIIFHBIX CEPBUCOB B 00IaUHON cpeie U UX PUMEHEHHE.
6) Kak obecrnieurBaeTcst BRICOKas IOCTYITHOCTh B 00NMa4HOM cpene?

7) Uto Takoe mporpaMMHO-OIpeesIieMbIe CeTH U KaK OHU HCIIOJIb3YIOTCS B 001aKax?

8) OnuiuTe OCHOBHBIE THITBI CEPBUCOB JIJIsl XpPaHEHUS! IaHHBIX B OOIaKe.

9) Kakne ocHOBHBIE BHI30BBI U PEIICHUS CBsI3aHbI C HH(OPMAIIMOHHOH 0€30MacHOCThIO B 001aKe?

10) Kakne MHCTpYMEHTBI U TIOAXOMbI MCTIONB3YIOTCS JUIsl JJOTHPOBAHUSI M OMOBEIICHUS B OOJaYHBIX
cucremax?

11) Kakue THIIbI KIMEHTCKUX UHTEPQEcOoB 00NaKa CyIeCTBYIOT, M IS YeTO OHU HCTIONB3YIOTCS?
12) Kakue ocobennocTr 00pabOTKH JaHHBIX M UCIOIB30BaHUs 0a3 JaHHBIX B oOyake?

13) Onmmwmre npuHOMO paboOThl W TPUMECHEHHE MEXaHW3MOB OallaHCUPOBKM HArpy3KH U
ABTOMAaTHYECKOTO MacITabupoBaHus B o0Oake.

14) Yto takoe CDN, S3, GSLB u xak 0HM UCTIONB3YIOTCS 71 JOCTAaBKH Me/lia KOHTeHTa?
15) Onummte KoHIENNIO "OeccepBepHBIX" BRIYUCICHUN U UX IPUMEHEHUE.

16) Kakme BHYTpeHHHE CEpBUCHI O0ONlaKa CYIECTBYIOT, BKIIIOYas CEPBHUCHI OWJUIMHTA W y4eTa
MOTpeOIeHUs! KITUEHTCKUX PECypcoB?

17) Kak oOnauHbple TEXHOJOTMHM BIUSIOT Ha SKOHOMHKY Om3Heca? Kakue Qaxropsl y4acTBylOT B
pacdere CTOMMOCTH BIIAJCHUS 00IaKoM JUIsl KIueHTa?

Kpurepun onennBanus

Onenka "Ommmyno" (10) - MOTHOCTBEIO W BOBpEeMs pELICHBl Bce 3afadn  0e3  OmMOOK.
ITponeMoHCTpHUPOBaH IPAaMOTHBIN MOAXO K PELICHUIO 337134, PeaTn30BaHbl ONTUMAJIbHbIE aJITOPUTMBI,
KoJl 0()OpMIIEH B €MHOM YIO00OYHTAEMOM CTHJIE.

Onenka "Otaumuno" (9) - mNONHOCTBIO M BOBpPEMsl pELICHbl Bce 3adaud  0e3  OIIMOOK.
ITponemMoHCTpHUPOBAH I'PAMOTHBIN MOAXOA K PEIICHHIO 33/1a4, peaJn30BaHbl ONTUMAIILHBIC aJITOPUTMBI.



Onenka "Otnuuno" (8) - TONHOCTBIO M BOBpPEMsS pEIICHBI Bce 3aiaud  0e3  OIIHOOK.
[IponeMoHCTpHpPOBaH TPAMOTHBIH MOIXO/ K PELICHUIO 3a/1ad.

Onenka "Xopomro" (7) - MOMHOCTEIO PENICHHI BCe 3a7a4u. J[omyIeHp! HeCyeCTBEeHHBIE OIITHOKH.

Onenka "Xopomo" (6) -NOTHOCTBIO PEIIeHO OOJIBIIMHCTBO 3a4a4. B HEKOTOPBIX 3aa4ax AOMYLICHBI U
HE UCIIPABJICHbI OUIMOKH, TMOO HEKOTOPBIE 33/1a4K PEIICHbI YaCTUYHO.

Onenka "Xopoio" (5) - MOTHOCTBIO PEIIEHO JIBE TPETH 3a]lad. B HEKOTOPBIX 3a7a4ax JOMYIICHBI U HE
UCIPaBJICHbI OINOKH, TNO0 HEKOTOPBIE 3aa4H PEIICHBI YaCTHYHO.

Onenka "YnosnerBoputenbHO" (4) - MOTHOCTBIO PENICHO OoJiee TOJOBHHBI 3a1a4. B oCTanbHBIX
3ajjauax JOMYIICHBI U HE HCIIPABIICHB ONIMOKH, THOO0 HEKOTOPBIE 3a7a4H PEIICHBI YaCTHYHO.

Onenka "YnoBieTBopuTenbHO" (3) - MOTHOCTHIO PelieHo Ooliee MOJIOBUHBI 3a/1a4.
Onenka "HeynosneTBoputenbHO" (2) - pelieHo MeHee TTOJIOBUHBI 3a/1au.
Onenka "HeynosnerBopurtensHo" (1) - HE pelieHO HU OHOMU 3a]1auu.

5. MeTonuyeckne MaTepuaJbl, onpeaesiome NpoueaIypbl OlleHUBAHUS 3HAHUIN, YMEeHUH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

JuddepeHnpoBaHHBI 3a4eT MOXXET MPOBOIUTHCS [0 HMTOraM TEKYyIIEH YCIIeBaeMOCTH M ClauH
3aJaHuil M APYTHX BUJIOB PadOT, MPEIyCMOTPEHHBIX MPOrpaMMON IUCHUIUIMHBI W (WIH) IIyTeM
OpraHU3alyuH CIEIHATBHOTO OIPOoCca, IPOBOJUMOTO B YCTHOU M (WJIM) NHCHMEHHOH (opMe.

[Tpu npoBeeHnyu ycTHOTO AU(depeHInpoBaHHOrO 3aueTa 00yJaromemycs npegocrasisercs 30 MUHYT
Ha MoAroToBKY. Orpoc 00ydaromerocsi He J0JHKEH MPEBbIIIaTh OHOTO aCTPOHOMUYECKOTO Yaca.

Bo Bpemss mpoBeneHuss auddepeHIMpPOBAaHHOTO 3aveTa OOydaroluecss MOTYT —IOJIb30BarThCs
IpOrpaMMOl JAMCIUILIHHBL, @ TaKXKe CIPaBOYHOH JINTEPATYpOil, KOHCIEKTaMH JICKIUI WU APYTHMHU
MarepHataMH.



