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Pa3padoruukmu:
Yepneix O. H.

PaGouas mporpamma IUCIUIUTHHEI (MOMYJsSl) COCTaBlIeHa B cOOTBeTCTBHH ¢ TpeboBaHusMU OI'OC
BO no nanpasnenuto noaroroBku 38.03.01 DxoHOMEKA, YTBEPKICHHOTO MPHUKa3oM MUHOOpHAYKH
oT 12.08.2020 Ne 954, ¢ yueToM TpyaAOBBIX (YHKIHI podhecCHOHaNbHBIX CTAaHAAPTOB: "DKOHOMHUCT
npeanpuatus', yrepxkieH npukazoM Muntpyna Poccun ot 30.03.2021 Ne 161H.

CornacoBanue U yTBepkKACHUE

[Tonpaznenenue
No W § OTBETCTBEHHOE OUO Busa Jlata, mpoTOKOJI
KOJIJICTHAJIbHBIN JIUTIO0 (TIpu HATMYWN)
opras
1 Kadenpa 3aBeyIOIHi [llenenes A. B. Paccmotpeno | 15.05.2026, Ne
YKOHOMUKH, kadenpoii, 10
OpraHMu3ali U | PyKOBOAUTENb
CTpaTeruu Moapa3eseHus,
pa3BUTHS peanu3yomero
NPEATPUATHS OIl
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

Llenb OCBOEHUS AMCHUILIUHBI - chopMUpOBaTh y 0Oy4aromUXCs CHUCTEMHOE MOHHWMaHHE
NPUHIUIIOB PabOThl COBPEMEHHBIX MH(POPMALMOHHBIX TEXHOJIOTUH M YCTOHUYMBBIE MPAKTUYECKHE
HaBBIKM X OCO3HAHHOTO MPUMEHEHHs A 3(PPEKTUBHON MOCTAHOBKH U PELICHUS IIUPOKOTO Kpyra
npodeCCHOHANIBHBIX 3a/1a4 C Y4ETOM BO3MOXKHOCTEH IM(poBOit TpaHchopmaryu.

3amaun U3y4eHus TUCIUILIHHBIL:

- CdopmupoBarb TeopeTHUECKH 0a3uc Uisi TMOHMMAHUSA  apPXUTEKTYpbl, [PUHIUIIOB
(GYHKIIMOHUPOBAaHUS U TEHIACHIMI DPa3BUTHS CKBO3HBIX IIU(PPOBBIX TEXHOJOTHM (MCKYCCTBEHHBIN
UHTEJJIEKT, OOJayHble BBIYMCIEHUS, OOJbIIME [aHHble, HHTEPHET Belle) M HUX poOJIu B
TpaHchopMaIi SKOHOMUYECKUX MTPOLIECCOB;

- Pa3BuTh mpakTHUeckue HABBIKM MPUMEHEHHS COBPEMEHHOTO MHCTPYMEHTApHs W MPOTPAMMHBIX
pemieHuii st coopa, 00pabOTKH, aHaIM3a TaHHBIX U aBTOMATU3aIMU PYTHHHBIX ONEPAINH C LENBI0
NOBBIIIECHUS 3((GEKTUBHOCTH U KadeCTBa PEIICHNS MPUKIAAHBIX IPOQECCHOHAIBHBIX 3371 ;

- Hayuutp MeTOJONOrMM IOCTAaHOBKM 3aJay, IO3BOJIIONICH KOPPEKTHO HAECHTH()HUINPOBATH
npobieMbl  MPOo(EeCCHOHANBHON  JesITeNbHOCTH, (opMain3oBaTh TpeOOBaHHS K LUPPOBBIM
pemieHUsIM ¥ OOOCHOBaHHO BBIOMPATh ONTHUMAaNIbHBIE HH()OPMAIIMOHHO-KOMMYHHKAIIMOHHbIE
TEXHOJIOTHH ISl MX Peau3aluy ¢ y4€TOM OIpaHUYEHHUH U OTEHIUATbHBIX PUCKOB.

2. [Inanupyempble pe3yJbTaThl 00y4YeHHs 10 TUCUUILIMHE (MO1YJ/II0), COOTHECEHHbIE C
IUVIAHMPYEeMbIMHU pPe3y/1bTaTaMU 0CBOEHHs 00pa30BaTe/IbHON NPOrpaMMbI

Komnemenyuu, unouxamopul u pe3yniomamul 00y4eHus

OIIK-5 CriocobeH HuCIoNb30BaTh COBPEMEHHBIC WH(DOPMAIMOHHBIC TEXHOJIOTHH U TPOTPAMMHBIC
CpEeICTBa MPH pelIeHUH MpodeccuoHaIbHBIX 3a1a4.

OIIK-5.2 Hcnons3yer MH(POPMALIMOHHBIE TEXHOJIOTUH JUIs aBTOMATU3aLUU

pacyeTHO-aHAIMTHYECKUX MPOLIECCOB
3namo:
OIIK-5.2/3u1 Homenknatypy # (QYHKUMOHAJIbHBIE BO3MOXHOCTH COBPEMEHHBIX
OPUKIAJHBIX TPOTPAMMHBIX TPOAYKTOB M OHJAHH-TUIATGOPM, pPENEBAaHTHBIX IS
npodpunss npodeccuonansHoi AesrenbHocTH (CRM, ERP, Bl-cucremsl, oducHbie
MaKeThl, KoJTabopaTuBHBIE cpelibl). ba3zoBbie anropuT™Mbl U METONIBI PabOTHI ¢ TAHHBIMU
(cOop, GunbTpanys, BU3yaau3anus, MpoCTOH aHaIU3) C UCIIOJIIb30BaHUEM CTAHAAPTHOTO
[1O. IlpuHUMITEI MHTETpALMU PA3TUYHBIX IHU(PPOBBIX WHCTPYMEHTOB JIi MOCTPOCHUS
CKBO3HBIX pab0YHMX MPOILIECCOB.
Ymemo:
OIIK-5.2/¥m1 CamocTosATEensHO BHIOMPATh U HACTPaWBaTh KOHKPETHBIA MPOTPaMMHBINA
WHCTPYMEHT (WJIM KOMOMHAITUIO HHCTPYMEHTORB) T0J] KOHKPETHYIO MPOGECCHOHATBEHYIO
3agadqy. IlpumeHsaT  1U@pOBBIE  CEpPBUCHl Ul aBTOMAaTHU3allUM  PAacyeToB,
JOKYMEHTO000pOTa, IUIAHUPOBAHMSA, KOHTPOJIsI W KOMMYHHUKallMM B  paMKax
NOCTaBICHHOW 3agaur. VHTepnpeTHpoBaTh pe3yibTaTbl, IMOIYYEHHbIE C IOMOUIbIO
MH(QOPMAILMOHHBIX TEXHOJOTUH, M NPUHUMATh Ha MX OCHOBE KOPpPEKTHbIE pabouue
peleHwus.
Braoemy:
OIIK-5.2/HB1 HaBbikamu pabOTHl B KOHKPETHBIX MPHUKIATHBIX cHCcTeMax (110 MpOoQHIIo
NOATOTOBKH) Il BBIMOJIHEHHSI TUIOBBIX MPO(ECCHOHANBHBIX omepanuid. Merogamu
OBICTPOro OCBOEHUSI HOBOTO (DyHKLMOHATa HU(POBBIX MIAaT(GOpM U aganTaluud UX MOJ
MeHsroImuecss paboune ycioBus. HaBblkamMH JTOKYMEHTHPOBAHUS W MPEICTABICHUS
pe3yabTaToB MUQPPOBO 00PaOOTKHM JaHHBIX C MCIIOJIIb30BAHUEM COBPEMEHHBIX CPENICTB
BU3yaIM3auu (AamOopabl, OTUYEThI, TPE3CHTAIIHH).
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OIIK-6 CnocoGeH MOHMMATh MPUHIUIBI PAa0OThl COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTUH U
MCTIONB30BaTh UX IS PELICHHUs 33134 MPOPECCHOHAIBHON IS TEIbHOCTH.

OIIK-6.1 Ilonumaer mnpwHOUNBL (YHKIMOHUPOBAHUS COBPEMEHHBIX HH(POPMAIMOHHBIX
CUCTEM B MpodeccroHaIbHON ACSITENbHOCTH

3name:

OIIK-6.1/311 ba3oBble apXWUTEKTypHBIC MPHUHIUIIEI TOCTPOCHUS COBPEMEHHBIX
NT-cuctem (KIMEHT-cepBep, OOJAuHBIE CEPBHUCHI, MHKPOCEPBHUCHI). KirtoueBbie
napajurMbl  00paOOTKM J@aHHBIX (MaKeTHas, IOTOKOBas, in-memory). [IpuHIUIBL
(GYHKIIMOHUPOBAHMS CKBO3HBIX TexHojorui: MM, mammaHOE oO0yueHue, OOJbIINe
nannble, loT, pacnpenenenubie peecTpbl. OrpaHHMYEHUSI W PUCKH TMPUMEHEHHS
IU(POBBIX TEXHONOTHUH (KHOEpOE30MacHOCTh, HAACKHOCTh, MAaCHITaOMPYyEMOCTD,
ATUYECKHUE ACTICKTHI).

Ymems:

OIIK-6.1/¥Ym1 AmnanusupoBaTh NpOQpECCHOHANBHYIO 3a7adyy C TOYKH 3pEHHUs
nenecoobpazHoctu €€ mudpoBuzanuu. BpBIATh, Kakue uMeHHO WT-mpuHIMITEI
(anropUTMBI, TIPOTOKOJIBI, METOIBI XpaHEHHs M IepeJadd JaHHBIX) JIeKaT B OCHOBE
NoTeHIManbHOro pemeHus. OneHUBaTh MPUMEHMMOCTh KOHKPETHOM TEXHOJOTHH K
yCIIOBUSAM 3amadu (0OBEMBI JAHHBIX, TpeOyemas CKOPOCThb, IOCTYIHBIE PECYPCHI).
DopMyaHpOBaTh TEXHUYECKUE OTpaHUYEHUs M TpeboBaHus Kk Oynymemy WUT-pemenuto
Ha OCHOBE IIOHMMAaHUs €10 BHYTPEHHEN JIOTUKH.

Braoemy:

OIIK-6.1/HB1 HaBblkamu IMOCTAaHOBKH 3aJlaud Ha SI3bIKE, MTOHATHOM KaK 3aKa34HMKy, TaK
U pa3paboTUUKy/UHTETpaTopy, ¢ y4€TOM TEXHUYECKUX BO3MOXKHOCTEH M OrpaHUYECHUN
cucteM. MeTonaMu JEKOMIO3UIMH MpodeccuoHanbHONH MpoOiaeMbl Ha MOJ3a/1auH,
KOTOpBIE MOTYT OBITh 3(P(HEKTHBHO pEUIeHbl C MPUMEHEHHEM KOHKPETHBIX ITHU(POBBIX
HHCTPYMEHTOB. CTIOCOOHOCTBIO KPUTHYECKH OIICHHBATh mpesaraembie UT-pemenus c
TOYKHA 3pEHUS COOTBETCTBUS 3asBICHHBIM MpUHLUIAM pPaOOTHl TEXHOJOTUH U
OKUJAEMbIM  pe3yjbTaTaMm. ba3oBeiM  MHCTpymMeHTapueM a1 OBICTPOTO
MPOTOTUNMPOBAHUS WX TIPOBEPKH TUIOTe3 (Hampumep, padora ¢ API, mpoctsie
CKpHIITHI, low-code cpepr).

OIIK-6.2 Hcnonb3yeT BO3MOXXKHOCTH COBPEMEHHBIX WH(MOPMALMOHHBIX TEXHOJIOTUH JUIs
noBbIIeHUS 3()(HEeKTUBHOCTH MPO(eCcCHOHATBLHOMN 1eATEIbHOCTH

3name:

OIIK-6.2/3u1 Homenkinatypy # (QYHKUHMOHAJIbHBIE BO3MOXHOCTH COBPEMEHHBIX
NPUKIAJHBIX TPOTPAMMHBIX TPOAYKTOB M OHJAHH-TUIATGOPM, pPENEBAaHTHBIX IS
KOHKPETHOH mpodeccHoHaNbHOM 00nacTi. AJTOpUTMBI M UHTep(eics paboThl ¢
UHCTPYMEHTaMU JJIsi cO0pa, XpaHEeHus, 00paOOTKH M BU3yallM3alluH JAaHHBIX (BKIIOUas
tabnuunable mpomeccopsl, Bl-cuctembr, CYBJl). ba3oBbie NpUHIUIBI WHTETpAIUH
pazmuunbix  UT-pemenuit B enuHblii  paGoumii mpouecc JUlsi  aBTOMAaTH3alUU
npodecCHOHANBHBIX 3a]1au.

Ymemo:

OIIK-6.2/YMm1 BwiOuparh U KOH(PUTYpHpPOBaTH KOHKPETHBIE MPOTPAMMHO-ANapaTHBIE
CpEICTBa IO/ MOCTAaBICHHYIO0 NMpo(decCHOHANBHYIO 3a7auy ¢ y4é€ToM e€ crneuuuku u
pecypcHbIX orpanuueHuil. [IpuMeHsaTs nuppOBbIE UHCTPYMEHTHI AT MOJCIUPOBAHUS
MPOLIECCOB, MPOTHO3UPOBAHUS TOKa3aTeiaeil U MPUHIATHS OOOCHOBAaHHBIX pEIICHUN Ha
OCHOBE TIOJTYYCHHBIX JIaHHBIX. OnepaTUBHO OCBamBaTh HOBBIM (pyHKIMoHAn U T-cuctem
U aIaliTUPOBATh €T0 MOJ U3MEHSIOIINECS YCIOBUS MPO(ecCHOHANbHON AESITETLHOCTH.

Braoems:
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OIIK-6.2/HB]l HaBblkamMH NpakTHYECKOH pabOTBl C HE MEHEee 4YeM JBYMs KJaccaMmu
coBpeMeHHbIX WT-pemenuii (Harmpumep, oOllauHble CEPBUCHI, CHUCTEMbl MAIIWHHOTO
oOy4yeHusi, CpeAcTBa KOMAaHAHOM paboTel W JOKyMeHToobOoporta). Ilpuémamm
3QQEeKTUBHOTO TMOWCKa, (UIBTPAMK W  CTPYKTYPUPOBAaHUS HUHPOPMALUH  C
UCTIOJIb30BaHHEM LU(PPOBBIX cepBUCOB. Crioco0amMu JOKYMEHTUPOBAHHS U MTPE3CHTALUN
PE3yNbTaToB pereHus Npo(ecCHOHANbHBIX 3aa4 ¢ MPUMEHEHUEM MYIBTUMEAUUHBIX U
KOMMYHUKAIIHOHHBIX TEXHOJIOTHA.

3. MecTo aucuMiinHbl B cTpykrype OIl

HucrunmHa (Momynb) «TexHomoruu mu@poBOi SKOHOMHKHW» OTHOCHUTCS K 00S3aTeIbHOM YacTH
oOpasoBaTebHOW TpOrpaMMbl M H3ydaeTcsi B ceMecTtpe(ax): Ounas ¢opma oOydeHUs - 3,
OuyHo-3a04yHast hopma 0OydeHHS - 3.

B nmpouecce wu3yueHHMs AWCHUIUIMHBI CTYIEHT TOTOBHUTCS K PpEIICHUIO THUIOB 3ajad
npodecCHOHAIBHOW  AeaTenbHOCTH, mnpenycMmorpeHHbix @OI'OC BO wu  obpasoBarenbHON
IIPOrpaMMON.

KoMmneTtenmust [IpenmecTBywIITe TUCIATLTAHBI Mocaexyrouue TUCHUNIHHBI
OIIK-5 - CrtocobGeH HCIoNIb30BaTh COBPEMEHHBIC HH(POPMAITMOHHBIE TEXHOJIOTHH M MPOTPAaMMHEIE CPEIICTBA
MPU pelIeHUH MPOoPeCCHOHATBHBIX 33/1a4.

OIIK-5.2 Ucnons3yer [ToaroroBka k mpouenype 3aluThl 1
WHPOPMAIIOHHBIE TEXHOJIOTHU 3alIUTa BBITYCKHOM
JUIs1 aBTOMaTU3aIH KBaJM(PHUKAUOHHON paboTEHI,
pacyeTHO-aHATUTHYECKUX [IponsBoacTBEeHHAsS MPAKTUKA:
MIPOLIECCOB TEXHOJOTHYeCcKas
(IPOEKTHO-TEXHOJIOTHIECKas )
MpaKTUKa, DKOHOMETPHKa
OIIK-6 - CriocoOeH MOHMMATh MPUHITUITB pA0OThI COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHOJOTHH U
WCTIONIB30BAaTh UX JUIA PEIIeHus 3a1a4 Mpo(eccHoHaIbHOM e TeIbHOCTH.
OIIK-6.1 ITonmmaer [TakeTbl OPHCHBIX TPOrpamMm [ToaroroBka k mponenype 3aluThl 1
TIPUHITHATIBI 3alIUTa BBITYCKHOM
(YHKIMOHUPOBAHUS KBaJM(QHUKAUOHHON paboTEHI,
COBpPEMEHHBIX [Ipon3BoacTBEeHHAsS MPAKTHKA:
WH(POPMAIIOHHBIX CHCTEM B TEXHOJOTHYeCcKas
npodeccHoHaTbHON (IPOEKTHO-TEXHOJIOTHIECKas )
JeSITeNTbHOCTH MPaKTHKA
OIIK-6.2 Hcnonp3yer JlenoBble KOMMYHHUKAITIH H
BO3MOYKHOCTH COBPEMEHHBIX nokymMeHToo0opoT, [ToaroroBka
MH(OPMAITMOHHBIX MPOIIEAYPE 3aLTUTHI 1 3aII1Ta
TEXHOJIOTUH JJIS1 IOBBIIICHUS BBIIIYCKHOH KBaTM(PUKAIIMOHHOK
3¢ (HEKTUBHOCTH pabortsl, [IponsBoacTBeHHAS
npodeccHOHATLHON MPaKTHKA: TEXHOJIIOTUYECKas
TEATETLHOCTH (TIpOEKTHO-TEXHOJIOTHIECKAs )
MpaKTHKa,
[IporieccHo-0preHTHPOBAaHHOE
yIpaBieHHe

4. O6beM aMCUMIIMHBI (MOYJIS1) M BUABI Y4eOHOI padoThI

Ounas popma ooyuenus
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5. Copep:xanue TUCUMILIMHBI (MOLYJIs1)
5.1. Pa3aenbl, TeMbl AUCHUILINHBI H BUAbI 3aHATHH
("9achl TPOMEKYTOUHOM aTTECTAINH HE YKa3bIBAIOTCS)

Ounas ghopma obyuenus
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Pa3gen 1. ba3oBble NpUHIUINIBI H 920 18 18 53,85
apXHUTEKTYpPa COBPEMEHHBIX
HH(}OPMALMOHHO-KOMMYHHMKAIU
OHHBIX TEXHOJIOIHil B
IKOHOMHUKeE
Tema 1.1. TTonstue nudpoBoit 4 2 2

SKOHOMUKU U €€
TEXHOJIOTUYECKHUM YKIa/]
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Tema 1.2. Knaccuduxanus u
0030p CKBO3HBIX IU(PPOBBIX
TEXHOJIOTUU

Tema 1.3. Apxurexktypa
WH(POPMAITMOHHBIX CUCTEM U
TIPUHITATIBI KX
(hYyHKIIMOHUPOBAHUS

Tema 1.4. JKusHeHHBIN ITUKIT
JTAHHBIX: cOOp, XpaHECHHE,
00paboTKa, BU3yaIn3aIus

Tema 1.5. CereBble TEXHOJIOTHHA U
KOMMYHUKAITUOHHBIE TIPOTOKOJIBI

Tema 1.6. Undopmanmnonnas
0€30MacHOCTb U 3alUTa JAHHBIX B
udpoBoi cpeze

Tema 1.7. OOauHble BEIYUCICHUS
Y CEPBUCHBIE MOJICTTH

Tema 1.8. Iludpossie miargopmbl
Y SKOCHCTEMBI KaK cpeza
npodeccuoHaIbHOM
JESITeTbHOCTH

Tema 1.9. Tpenasl 1 MPOTHO3bBI
pazButus UKT: BnusiHue Ha
Oynymee npodeccun

58

53,85

Ouno-3aounas popma obyuenus

HaumenoBanue pazaena, TeMbl

Bcero

JlaGopaTopHbie 3aHATHS

Jlex1MoHHBIE 3aHATUSA

CamocrosiTenbHast paboTa

Pa3znea 1. bazoBble NpUHIUNBI U
apXUTEKTYpa COBPEMEHHBIX
HHG}pOPMATMOHHO-KOMMYHHUKAIU
OHHBIX TEXHOJIOTHH B
IKOHOMMKE

90

85,85

Tewma 1.1. Tlonsarue uudpoBoi
SKOHOMMKH U €€
TEXHOJIOTMYECKHUM yKIIaa

90

85,85

Tema 1.2. Knaccuduxanus u
0030p CKBO3HBIX IU(PPOBBIX
TEXHOJIOTUH

Tema 1.3. Apxurektypa
WH(POPMAITMOHHBIX CUCTEM U
TIPUHITATIBI KX
(hYyHKIIMOHUPOBAHUS
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Tema 1.4. )KusHeHHBII UK
TaHHBIX: cOOp, XpaHEHHE,
00paboTKa, BU3yaJIn3aus

Tema 1.5. CeteBble TEXHOJIOTHH U
KOMMYHHKAITUOHHBIC TIPOTOKOJIBI

Tema 1.6. UadopmannonHas
0€30MacHOCTbh M 3alUTa JAHHBIX B
uudpoBoii cpene

Tema 1.7. O0nayHbIe BEIYUCIEHUS
Y CEPBHCHBIE MOJICTTU

Tewma 1.8. Ludpossie mnarhopmbl
Y 3KOCHCTEMBI KaK cpefia
npodeccuoHaNbHON
JesITeTbHOCTH

Tema 1.9. TpeHabI U IPOTHO3BI
passutusa UKT: Bnusinue na
Oymyuiee nmpodeccuun

5.2. KoHTpoJIbHBIE MEPONIPUATHS 110 TUCHHUIIIIMHE

Bun xonTposns ®dopma koHTPOIIs1/O1IEHOYHOE CPECTBO

Texyuuii koHTposb | TectupoBaHue

MH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI
B DKOHOMHKE

IIpomexyTrounas 3ager
arTecTanus
Bua koHTpOJISI/ HCOIB3yeMble
Ne
HauMenoBanme pazieia OLICHOYHbIE MATEPHAJIbI
n/n . TpomexyT.
Texymmi
aTrecTanus
1 |ba3oBbie MPUHIUIIBI U APXUTEKTYpa COBPEMEHHBIX | TecTupoBanue 3auer

6. OueHOYHbIE MATEPHAJbI TEKYILIEr0 KOHTPOJIS

1. Bazosvie npuHyunsvl U apxumexkmypa CcOBpPEMEHHbIX qubOpMaMMOHHO-KOMMyHUKaL!UOHHle

MEXHON02ULL 8 IKOHOMUKE TecmupoeaHue

obecrieunBacT B3aMOJICHCTBIE Opay3epa ¢ BeO-cepBepom?
A) FTP (File Transfer Protocol)

B) SMTP (Simple Mail Transfer Protocol)

C) HTTP/HTTPS (HyperText Transfer Protocol)

D) SNMP (Simple Network Management Protoco

No Coneprxanue Bompoca KomreTeH
n/n [IpaBWIIbHEIA OTBET (KITHOY OTBETA) uust
1 YT0 JI€XKUT B OCHOBE pabOTHI TEXHOJIOTUH «0bauHble BeranciaeHus» (cloud computing)? OIIK-5
A) XpaHeHne JaHHBIX HCKIIOYUTEIBHO Ha JIOKAIBHBIX XKECTKUX AUCKAX MOJIb30BATEIS
B) IlpenocraBnenue BEIYUCIUTENBHBIX peCYpcoB (cepBepsl, Xxpanuwniia, I10) no tpeboBanuio uepes ceTb
Wurepuer
C) Hcnonp3oBaHKe KBAaHTOBBIX POLIECCOPOB JIsl MTHOBEHHBIX BBIYMCICHUI
D) ITonHas aBTOHOMHOCTB PabOThI O€3 MOAKIIOUEHHS K CETH
Otger: B
2 Kaxoit npoTokoi siBiisieTcs OCHOBOM ISl TIepe/iaur THIIePTEKCTOBBIX JOKYMEHTOB B ceTd MHTepHeT 1 OIIK-5

OrtBer: C
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3 B uém 3akmrogaeTcs KIr04eBO MPUHIKI pabOThl CHCTEM MCKYCCTBEHHOIO HHTEJIIEKTA Ha ocHOBe MamuHHOro (OIIK-5
o0yueHus?

A) IIporpamMmupoBaHie BCEX BOZMOXKHBIX BApUAHTOB MOBEICHHS BPYyUHYIO pa3pabOTUHKOM

B) [TocTpoeHne MaTeMaTHYECKUX MOZENEH, KOTOpbIe 00y4aroTCs HAXOAUTh 3aKOHOMEPHOCTH B JIAHHBIX 0€3
SIBHOTO TIPOrPaMMHUPOBAHHUSI IPABUIT

C) Hcnonb30oBaHKe NCKITIOYUTEIBHO 3KCIIEPTHBIX CHCTEM HA OCHOBE MPABHUIT «ECIIH — TO»

D) ITonHoe konmupoBaHKe OHOIOTUYECKUX HEHPOHHBIX CETEH MO3Ta uesioBeKa

OrtBer: B

4 Yto XapaKTepu3yeT apXUTEKTypy «KIHEHT-CepBep» B HHPOPMAIIMOHHBIX CUCTeMaxX? OIIK-5
A) Bce BbIYHCIICHUS BBINOIHSIOTCS HCKITIOUMTEIBHO HA CTOPOHE NOJIB30BATENILCKOTO yCTPOHCTBA

B) OyHkuunu pacrnpeaeneHbl Mex 1y KIMSHTCKAM MPUIOKeHUEM (3alpochl, HHTepdeiic) u cepBepoM
(06paboTka TaHHBIX, XpaHEeHHe, OU3HEC-TOTHUKA)

C) OrcyTcTBHE LEHTPAIN30BAHHOTO XPaHWIMILA AAHHBIX — HH(POPMALUs XPAaHUTCS TOJIBKO y KIIMEHTOB
D) Kaxxnoe ycTpoHCTBO B CeTH OTHOBPEMEHHO SIBIISICTCA M KIIMEHTOM, U CEpBEpOM 0e3 paszaeneHus poien

OTtBeT: B

5 Kakoe Ha3Hauenue y texuonoruu Big Data (Oonpime gaHHBIE) ¢ TOUYKH 3pSHUS IPHHIMIOB €€ paboThI? OIIK-5
A) XpaHeHne JaHHBIX TOJIBKO B CTPYKTYPHUPOBAHHOM BUJIE B PEJIIIMOHHBIX 0a3ax JaHHBIX

B) O6pabotka 1 anamu3 OrpoOMHBEIX 00EMOB PA3HOPOAHBIX JAHHBIX (BKJIIOYAsl HECTPYKTYPUPOBAHHBIC) JUIS
BEISIBJICHHS CKPBITBIX 3aKOHOMEPHOCTEH ¥ IPOTHO3UPOBAHHUS

C) 3ameHa Bcex TPaAUIMOHHBIX 0a3 JaHHEIX Ha (alIoBbIe CHCTEMBI

D) HckirounTenbHO BU3yaIu3anyst JaHHBIX B BHIE TPadUKOB U AUArpaMM

OrtBer: B

6 YcraHOBHTE COOTBETCTBHE MEXAY COBPEMEHHOH HH(GOPMALIHOHHON TeXHOJIOTHel 1 e€ KitoueBbIM npuHuunoM |OITK-5
(YHKIHOHUPOBAHHSL.
Texuonorust: 1. O6naunsie Berancienus (Cloud Computing); 2. MckyccrBennsiii naremtekt (Machine
Learning); 3. brokueiin (Blockchain).
[Tpunnun padotel: A. Pacnipenenénuslii peecTp, B KOTOPOM JaHHbIE OOBEIUHSIOTCS B LIETIOUKY OJIOKOB C
KPHUITOrpaguyecKor CBsI3bI0, 00eCIICUNBAIOLICH HEU3MEHHOCTD 3aIUCEH.
b. [IpenocraBienne BHIYUCIUTEIBHBIX pecypcoB (cepBepoB, xpaHuauil, [10) no TpeboBanHuo Yepe3 HHTEPHET
10 MOJIENH OTIIATHI 32 (pakTHdecKoe ucnonb3oBanue. B. [locTpoenne matemMarinueckrx Mojesel Ha OCHOBE
o0yyaromux BEIOOPOK JAHHBIX JUIS BHISBICHUS 3aKOHOMEPHOCTEH U PUHATHA PEeLICHUH 6e3 SBHOTO
MPOrpaMMHPOBAHHS IIPABHUIL

Otger: 1-b;2-B;3-A.

7 YcTaHOBHTE COOTBETCTBHE MEXITY KOMIIOHEHTOM apXUTEKTyphl HH(GOPMaMOHHOH cucTeMsl 1 BemmonHsemort  |OIIK-5
UM (QyHKIUEH.
Komnonent®yukuus
1. API (Application Programming Interface)
A. ObecrieunBaeT TOITOBPEMEHHOE XPaHEHHUE CTPYKTYPHPOBAHHBIX JAHHBIX C BO3MOXKHOCTBIO BBITIOJHEHUS
CJIOXHBIX 3armpocoB (SQL).
2. CYB/] (pensiunonHas 6a3a JaHHBIX)
B. IIpenocrasnser nporpaMMHbIH HHTEepdEHC [T B3aNMOIEHCTBIS MKy Pa3INIHBIMU CEPBUCAMU,
TI03BOJISISI OOMEHUBATHCS JAHHBIMU I10 CTaHJapTU3UPOBAHHEIM npoTokonaM (Hampumep, REST, SOAP).
3. Bl-cucrema (Business Intelligence)
B. Bremonnsier arperanuro, BU3yann3anyio 1 MHOTOMEPHBIN aHAIU3 AAHHBIX AU MOJIEP KKU YIIPABICHIECKAX
penreHuit (1amoopsl, OTIETHI).

Otger: 1-b;2-A;3-B.

8 YcTaHOBUTE COOTBETCTBUE MEXKY XapaKTEPUCTHKOM JaHHBIX U Hanbosee monxoasmiel Texaonorueit it ux — (OIIK-5
XpaHeHus 1 00paboTKH.
XapakTepucTHKa JaHHBIX TeXHOJIOT U XpaHeHUs/00paboTKI
1. HecTpykTypupoBaHHBIC TaHHBIC OOIBIIOr0 00bEMA (JIOTH, TEKCTBI, H300PaXKCHUS, BUIEO0) C THOKOM cXeMOit
A. Ozepo nannbix (Data Lake) na 6a3e pacnipenenéHubix daitnossix cucrem (Hanpumep, Hadoop HDFS,
Amazon S3)
2. BBICOKOCBSI3aHHBIE CTPYKTYPHPOBAHHEIEC JAaHHBIC C YETKUMH CXEMaMH M TPaH3aKIIMOHHOI [[eJI0CTHOCTBIO
(6aHKOBCKHE OIepaIyy, yIET 3aKa30B)
B. Pensimonnas CYB/] (manpumep, PostgreSQL, Oracle) ¢ mognepsxkoit ACID-tpan3akuuit
3. JlaHHBIE I ONEPaTHBHOI aHAINTHKU B PEaJIbHOM BPEMEHHU C BHICOKMMH TPEOOBAaHUSIMHU K CKOPOCTH OTBETa
(menee 100 mc)
B. In-memory 6a3b1 nannsIx (Hanpumep, Redis, Memcached) i noroxossre mrardopmsr (Kafka, Apache
Flink)

Orger: 1-A;2- b;3-B.

9 Pacnionoxwure B mpaBUIIbHON XPOHOJIIOTHYECKOM MOCIEN0BATEIbHOCTH 3TaIlbl 00paboTKK AaHHBIX B TunoBoi  [OIIK-5
aHAINTUYECKOH MHPOPMALIMOHHON CHCTEME, HaYMHas C CaMOro TIEPBOTO JTama:

A. Busyanusanys 1 HHTEPIIpETalus pe3yIbTaToB

b. IIpensapurensHas ounctka u Tpancdopmanus (ETL-mponecc)

B. COop naHHBIX U3 BHEITHUX ¥ BHYTPEHHHX UCTOYHHKOB

I". 3arpy3ka u xpaHeHue B criennanu3upoBanHoM xpanunuiie (Data Warehouse)

J. IlpumeHeHune anropuTMOB aHaIM3a U BBIUMCIIEHUE arperMpOBAHHBIX MOKa3aTesen
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Ortsert: NeDran
1
B. CO0op naHHBIX U3 BHENITHUX M BHYTPEHHUX HCTOUHHKOB
2
b. IIpenBapurenshas ouncrka u Tpancdopmarms (ETL-npouecc)
3
I'. 3arpy3ka u xpaneHue B crienuanusupoBanHoM xpanmnuine (Data Warehouse)
4
J1. IlppumeHeHre alropuTMOB aHajIM3a U BBIUMCIIEHUE arperupoBaHHbIX IIOKa3aTesnen
5
A. Busyanuzamus 1 HHTEPIIPETaLus Pe3ylbTaToB

10

YcraHOBHTE IPABUIIBHYIO OCIISIOBATEIBHOCTD AEHCTBHI NIPH YCTAaHOBICHUH 3alUIIEHHOTO
HTTPS-coenuneHus Mexay KIMEHTCKAM Opay3epoM U BeO-cepBepoM (Ha yposHe npoTokosioB TCP/TLS),
Ha4YMHas C MEepPBOTO IIara:

A. Knnenr u cepsep BoimonHstioT "pykonokarue” (handshake) TLS: o6men ceprudukaramu, mpoBepka
TIOTTMHHOCTH, COIIaCOBaHUE MIU(POB

B. Kimment nrnnmupyer TCP-coenunenue ¢ cepepom (SYN, SYN-ACK, ACK — tpexsramnnoe
PYKOIIOXKaTHE)

B. Bpay3zep nons3oBarens Bemonnaser DNS-3anpoc st momyuenus [P-axpeca Be6-cepBepa o JOMEHHOMY
HMEHHU

I'. YcranasnuBaeTcst 3amUIIEHHBIIH MU(PPOBAaHHEIA KaHAII, U KJIMEHT OTIPABIISET 3aln(pOBAHHBII
HTTP-3anpoc (GET/POST)

J. Cepsep pacmmdpoBsIBacT 3amnpoc, oopadarsiBacT ero u Bo3spaniaeT 3ammdposanneii HTTP-oteeT
(HTML-crpanuma, JSON, nnoe)

Ortser: NeDran
1
B. Bpay3zep nons3oBarens Bomonnser DNS-3anpoc st momyuenust IP-anpeca Be6-cepBepa no
JIOMEHHOMY IMEHH

2

b. Knuent nannunpyer TCP-coequnenue ¢ cepsepom (SYN, SYN-ACK, ACK —
TPEXITAITHOE PYKOIIOXKATHE)

3
A. Knuenrt u cepep BononsstioT "pykonoxarue” (handshake) TLS: o6men ceprudukaramuy,
IIpOBEepKa MOUTMHHOCTH, COTVIACOBaHHUE IN(POB

4

I'. YeranaBnuBaeTcs 3aMIIEHHBIN MU POBAHHBIA KaHall, U KJIMEHT OTIIPABIISET
3ammudposanusiii HTTP-3anpoc (GET/POST)

5
J1. CepBep pacindpoBsIBaeT 3arpoc, 00padaThIBacT €ro U BO3BpalaeT 3ami(poBaHHbIH
HTTP-orBer (HTML-ctpanuna, JSON, nnoe)

OIIK-5

11

Kakoii TeXHOIOrH4eCKHil MPHHIINII JISKHUT B OCHOBE (PyHKIIMOHUPOBAHUS PACIIPEIEIECHHBIX PEECTPOB
(6rokueiin), oOecrieunBarONMii HEH3MEHHOCTD 3amuceil 6e3 y4acThsi LeHTPAIbHOTO peryistopa’?

A) Hcnonp3oBaHue €MHOTO LICHTPAIBHOTO CEpBEpa C PE3CPBHBIM KOITHPOBAHUEM

B) [ocnenoarenbHOE XEIINPOBAHUE OIOKOB AaHHBIX U KOHCEHCYCHBIH MEXaHNU3M IIPOBEPKH

C) IIpuMeHeHne NCKIIIOYUTENBHO CHMMETPUYHOTO IIM(POBAHUS UL BCEX TPAH3aKLMIT

D) Iepuonnyeckas pyuHas CBepKa JaHHBIX MEX/y y4aCTHHUKAMH CETH

OTtBeT: B

OIIK-6

12

Bam HeoOxomuMo mpoaHaIu3upoBaTh OOJIBIION MACCHB HECTPYKTYPHPOBAHHBIX TEKCTOBBIX JAHHBIX (OT3BIBBI
KIIMEHTOB) IS BBISIBJICHUS YaCTOTH! YIIOMUHAHHI ToBapoB. Kaxoii kiracc nporpammuoro obecriedenust (I10)
Hanbosee aJeKBaTeH Il PEIICHNUs ITOH IpodecCHOHAIBHON 3a1aan?

A) Cucrems! ynpasnenus 6azamu qanasix (CYB/]) pensimonHoro tTuna

B) TexcToBbIe penakTopsl ¢ GyHKIUEH pacIMpeHHOTO IOHCKa

C) Cucremsr 6usHec-ananutuku (BI) ¢ momymsmu Text Mining

D) I'pachmueckue penakTopsl Ul BU3yalIn3anuy 00Iaka TeToB

OTtBeT: C

OIIK-6

13

Ipunanun pabots! Texnonorun «Muarepuer Bemen» (1oT) B i poBoii 3kOHOMUKE IPEIIOIAraeT:

A) VcKIF0UHTENBHO Tepeady CUTHAIIOB Yepe3 HHPPAKPACHBIC MOPTHI HA KOPOTKUE PACCTOSHUS

B) O6benuneHne Gpu3ndeckux 0ObEKTOB B CETh U COOpa TAaHHBIX U OOMEHA UMH C HCIIOIB30BAHUEM
BCTPOCHHBIX JATYAKOB M KOMMYHHKAIIMOHHBIX MOITYJICH

C) Coznanue BUPTYaJIbHON KOIIUH YEJIOBEKA JUISL OOIICHHUS B COLIUAIBHBIX CETAX

D) Hcnone3oBaHue rooCcoBbIX KOMaH/ ISl YIPaBICHUS ObITOBOH TEXHUKON 0€3 00paTHOM CBS3U

OrtBer: B

OIIK-6

14

pu pazpadboTke (pPOBOro JBOHHUKA TPOU3BOACTBEHHON JIMHUYM HH)XCHEP CTOJIKHYJICS C HEOOXOIMMOCTBIO
ydeTa JUHAMHYECKHX U3MEHEHUI TapaMeTpoB B peaibHOM BpeMeHu. Kaxoit kmacc UT-perenuii cnenyer
uHTerpuposarts B [10 amst oGecnieuenust 3Toi GyHKIHU?

A) Crarnueckue Tabmuibl Excel ¢ exxeMecss4HbIM OOHOBICHUEM

B) ITortokoBast o6pabotka nanusix (Streaming Data Processing) ¢ ucnonp3oBanuem narankoB SCADA-cuctem
C) [MakerHsIit pexum obpadoTku naHHbIX (Batch Processing) pa3 B cyTku

D) Pacnieuarannsle Ha Gymare KOHTPOJIbHBIE TOUKH TEXHOJIOTHUYECKOTO MpoIiecca

OrtBer: B

OIIK-6
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15 B uem 3akmtouaercst pyHIaMEHTAIBHOE pa3inyie NPUHIKUNIOB paboTsl «Obnadnbx Berauciaenuin» (Cloud OIIK-6
Computing) u «Tymanusix Berancienuin» (Fog Computing) B koHTeKCTe H(POBOI IKOHOMUKHU?

A) TymaHHbIE BBIYHCIECHHS HCIIOIb3YIOT TOJIBKO KBAHTOBBIE NMPOLECCOPHI, 8 OONAYHBIE - KIACCHIECKUE
B) O6naunbie BhUMCICHHsT 00pabaThIBAIOT JaHHBIC HA YIAJICHHBIX CEPBEpax, a TYMaHHbIE - MAKCUMAJIbHO
OJIM3KO K HCTOYHMKY JaHHBIX (Ha IUTI03aX MM KOHTPOJUIepax) Ui CHU)KEHHS 3a1EPIKKU
C) O6na4nble BEYHCIEHUS paboTatoT Toabko Ha Windows, a TymaHHbIe - Ha Linux
D) TymanHble BEIYHCICHUS SBISIIOTCS YCTapeBIIel Bepcrel 00IauHbIX U Y)Ke He

OtBer: B

16 CootHecute undposyto texuosnoruto (Cronder A) ¢ e€ 6a30BbIM NPUHUUIIOM PabOTHI, JISKAIMM B OCHOBE OIIK-6
¢yuxunonuposanus (Cronden b). Kaxnomy nynkry u3 Cronbua A coorBercTByeT onuH myHKT n3 Cronbua b.
Cronben A (Texuonorus)Cron6en b (ITpunuun pabotsr)

1. Texnonorus pacnpenenenHoro peecrpa (biokueiin)
A. PacnozHaBaHue 00pa3oB 1 00yueHHEe Ha OOJBIINX MACCHBAX Pa3MEUEHHBIX JaHHBIX 0e3 IBHOTO
MpOrpaMMHPOBAHHS TPABUII BHIBOJA.
2. UcKkyCcCcTBEHHBIN HHTEIUIEKT (MAIMHHOE O0y4eHHE)
b. XpaHeHue TaHHBIX B BUJIE CBSI3aHHBIX MEXK/IY COO0 TPUILIETOB (CYObEKT-IPEIUKAT-00bEKT) IIst
U3BJICUCHHS CMBICIIOBOI HH(POPMALIUH.
3. CeMaHTH4ECKHE BEO-TEXHOIOTUHU (OHTOJIOTHH )
B. IlocnenoBarenpHOE XEIIMPOBAHUE CBA3aHHBIX ONIOKOB TPAH3aKIMH € JOCTHKEHHEM KOHCEHCYCa MEXK LY
y3JlaMU CeTH.
Otser: 1 - B (brrox4eitH cTpouTCs Ha IETIOYKe XEIINPOBAHHEBIX OJIOKOB M KOHCEHCYCE);
2 - A (MammaHOE 00yueHne — 3T0 00ydeHHe Ha JaHHBIX, pa3HOBUIHOCTE MN);
3 - b (OnTonornn u ceMaHTHYECKHE CETH CTposiTes Ha Tpumierax RDF).

17 YcraHOBHTE COOTBETCTBHE MEXAY KOHKpeTHBIM nporpammubiM cpeactBoM (I1C) / kiaaccom UT-peruennit OIIK-6
(Cronber; A) u Tunom npodheccnoHaabHOU 3aa4u, AJIsl PEIICHHUs] KOTOPOil 3TO CPECTBO MPEUMYIIECTBEHHO
HCIIONB3YeTCs COIACHO NMpHHIHIaM 1 posoii skoHoMukH (Cronber b).

Cronbeu A (UT wnu [IC)Cron6en b (Tun npodeccronansHoi 3ama4um)

1. ERP-cucrema (SAP, 1C:ERP)

A. Ilporuo3upoBaHye BPEMEHHBIX PSIOB M BBISIBICHHE aHOMAJIMI B MPOU3BOICTBEHHBIX MPOIIECCaX HA OCHOBE

JAHHBIX C IaTYHUKOB.

2. Bl-mnaropma (Power BI, Tableau)

b. Ympasnenue nienoykamMu NocTaBokK, GUHAHCAMH U KaJpaMH B €JHHOM KOHTYpE € IOIAEPKKOI

OM3HEeC-TIPOLIECCOB.

3. CneunanusuposanHoe 10 ams mpoMeinuieHHoro natepHera Bemeit (IloT-mmardopmbr)

B. Buzyanuszanust 601b111x 065MOB CTPYKTYPUPOBAaHHBIX JAHHBIX AT MOJAEPKKU IPUHSTHS

YIpaBIeHYECKHX pelIeHnH (aambopisl).

OtBer: 1 - b (ERP pemaer 3aga4n KOMIUIEKCHOTO y4eTa M YNPABICHUS peCypcaMy MPeAIpUITH);

2 - B (BI-uHCTpYMEHTBI peHa3HAYCHBI [JIsl BU3yalH3alii 1 OU3HeC-aHaIUTHKH);
3 - A (IIoT nnardopmbl 00pabaTHIBAIOT TEIEMETPUIO C JATUUKOB JUIA IPEIUKTUBHON
AHAJIMTUKN).

18 CootHecute nudposoit penomen mmu Texnonoruto (Cronden A) ¢ onucanneM npuHnuna e€ paborst (Cronbder |OIIK-6
B). O6parute Banmanue: B Cronbue b ecTs oxHO nHnIHEee onrcanne, KOTOpoe He IOIXOIUT HU K OTHOMY H3
IIyHKTOB A.
tonber; A (Texnonorus)Cronben b (Onmcanne npunmumna)

1. O6naunble BeranciIeHus (Monens laaS)
A. ABTOMaTHYECKOE COTNIACOBAHHE PACIIPEAEIEHHBIX PEECTPOB C UCIIOIb30BaHIEM AITOPUTMOB BU3aHTHHCKON
OTKa30yCTOIYMBOCTH.
2. llndppossere goitruku (Digital Twin)
B. IIpenocraBnenue MOIL30BATETIO BEIYUCIUTEIBHBIX MOITHOCTEH, XpaHIIININA U CETEBBIX PECYPCOB KaK
cepBHca 10 TPEOOBAHUIO.
3. CMapT-KOHTPAKThI
B. Unterpamus ¢pusndecknx 0ObEKTOB C BUPTYAILHOM Cpeioil Yepe3 IMOCTOSHHBII 00HOBIISIEMBIH TTOTOK
JAHHBIX JUIS MOAEIUPOBAHUS COCTOSIHUS OOBEKTa B pealbHOM BPEMEHHU.
I". IIporpamMMHBIif KOJI, XpaHsmuiics B OI0KYelHe, KOTOPBII HCTIONHAESTCS] aBTOMATHIECKH MPU HACTYIICHIH
3apaHee NPONNCAHHBIX YCIOBHH.
Otger: 1 - b (IaaS - aT0o undpacTpyKkrypa Kak CepBuc);
2 - B (HudpoBoit ABOWHHK - 3TO AUHAMHYECKAst MOJIeIb, CHHXPOHH3UPOBAHHAS ¢ PU3NUSCKIM
00BEKTOM);
3 - I' (CMapT-KOHTPAKT - 3TO UCIOJIHAEMBIH KO B ONIOKUElHe).

19 Pacrionoxxure B IpaBUIIBHON JIOTHYECKOH TTOCIIEJOBATEIBHOCTH 3Tallbl TPAHC(OPMAIMHU CHIPEIX JAHHEIX B OIIK-6
YIIpaBJIEHYECKOE PElIeHHE ¢ HCI0NIb30BaHueM coBpeMeHHbIX M T-unctpymenros (ETL-nponeccst,
OLAP-kxy0BbI1, BH3yanu3anus).

1. BrIrpy3ka arperupoBaHHBIX [TOKa3arenel B nHTepakTuBHbIE qambopast (Power BI / Tableau).
2. U3eneuenne (Extract) naHHbIX n3 TpaH3akunoHHEIX cucteM (CRM, ERP, 1C).
3. [IpunsTHE YyIpaBIeHYECKOTO PEHICHHsI HA OCHOBE BU3yaIM3HPOBAHHBIX MTAaTTEPHOB.
4. Ilpeobpa3zoanue (Transform) n oUMCTKA JAaHHBIX 110 IPABUIAM OH3HEC-TOTHKH.
5. 3arpy3ska (Load) ounmieHHBIX aHHEIX B MHOroMepHOe XpaHmwinie (OLAP-ky0).
OtBer: [IpaBunbHelii otBeT: A)2 54 —-5—>1—>3
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Pacnonokute B NpaBUIIbHO# ITOCIIE0BATENPHOCTH 1IATH CIIelManucTa 1o Data Science npu peleHun 3a1a4u
MPOTHO3KMPOBAHMs CIIPOCa, UCTIONB3Ys cTek TexHonoruii (Python, Pandas, Scikit-learn, Spark).

1. Oby4yenue Momeny Ha TPEHUPOBOYHOI BEIOOPKE U BaIMAaLUs TUIIEPIIAPaMETPOB.

2. CO0p ¥ KOHCONMMIALUS HECTPYKTYpHPOBAaHHBIX TaHHBIX U3 BHEIIHUX API 1 j10r0B.

3. Pa3BepThiBaHKe MOzieNU B TPoayKTHBHYIO cpeny (MLOps) u MOHUTOpUHT Apeiida JaHHbIX.

4. Ilepsuunas obpadotka (Feature Engineering): macitabupoBanie, KOAUPOBaHUE KaTeropuii, 0T60p
HPHU3HAKOB.

5. Pa3nenenune naracera Ha 00y4arollylo, BAIMAALHOHHYIO U TECTOBYIO BBIOOPKH.

OrtBer: 254—-55->51-53

OIIK-6

21

B xoMnaHuM BHEIPSIETCS CUCTEMA MPEIMKTUBHON AHAIUTHKY JUIsl IPOTHO3UPOBAHHS OTKAa30B
MPOMBILUICHHOTO 000pyAoBaHusl. ONUIINTE TOCIeI0BATEIbHOCTh AeHCTBUI (3TAllOB) HCIIOJIB30BAHUS
UH(POPMALIMOHHBIX TEXHOJIOTHH M IIPOrPAMMHBIX CPEICTB Ul PEICHUs 3TOH 3a1aul, HaunHas co cobopa
JAHHBIX U 3aKaH4YMBas BblAaueil mporHosa. Kakue tumnsl nporpammuoro obecnedenus (I10) morpelyrotcsa Ha
Ka)koM 3Tame?

1. C6op u xpaHeHue JaHHBIX: YcTaHOBKa [oT-narunkoB Ha 000pynoBaHKe, Iepefaya JaHHBIX B CHCTEMBbI
coopa (manpumep, SCADA). Ucnons3yercst [10 mis 6a3 nanusix (CYB/, nanpumep, TimescaleDB nnun
PostgreSQL).

2. Ilpeno6paborka (ETL-npornecc): OuncTka JaHHBIX OT IIYMOB, 3aII0JIHEHUE MTPOILYCKOB, HOPMaJIU3aLIHsL.
HUcnonesyercs cnenuanuzuposannoe [10 st pabotsr ¢ ganaeiMu (Python ¢ 6ubnuorekamu Pandas,
uHcTpymenTsl Apache Spark mu Talend).

3. ITocrpoenue moaenu (ML-3Tam): Beibop anroputma MalHHHOTO 00y4YeHHs (HAIIpUMep, CITydalHbIi J1ec
wmn LSTM-cetn). Ucnone3ytores dpeiimopku (TensorFlow, PyTorch, scikit-learn) u cpena paspaborku
(Jupyter Notebook).

4. O6yyeHue u Banunanus: Pasnenenue BEIOOPKH Ha TPEHHUPOBOYHYIO U TECTOBYIO, OLIEHKA TOYHOCTH MOJIEIH.
5. UnTerpanus u Busyanusanus: PassepToiBanue Momenu B mpoMblieHHyo cpeny (MLOps) u nogkmouenue
k Bl-cucremam (Power BI, Tableau) mis otoOpaskeHns 1amGopa0B ¢ BEPOITHOCTBIO OTKA3a.

OTtBeT:

OIIK-6
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OObsicHUTE PU3NIECKUN M MaTeMaTHIeCKUH IIPUHINT PabOTh TEXHOIOTHH «OOJIaTHBIC BEIYHUCICHUS C TOUKH
3peHHus pacnpeneneHus pecypcos. [louemy, ncnonbsys oonagnsie cepBuckl (IaaS, PaaS, SaaS), komnanus
MOXET MacIITabupoBaTh cBor M T-MOIHOCTH IpakTHIecKH 0e3 3aiepKeK, B TO BpeMs Kak MpH MOKYIIKe
COOCTBEHHOTO (PU3MUECKOTO CepBepa 3TO 3aHNMAET HelenH?

ITpuHnun paboTs! 00IaYHBIX BRIYUCIEHHH 6a3upyeTcs Ha BUPTyalH3aliy (THIepBU30pEI, HanpuMep, KVM
nm VMware) u xonrteiinepusanuu (Docker, Kubernetes). ®dusudeckuii cepsep AenuTcs Ha MHOKECTBO
BHPTYaJbHBIX MAIINH Onarofapsi Mpocioike THIepBU30pa, KOTOpast SMYJIHPYeT annapaTHoe 00ecIeucHue.
Maremarndeckuii IPUHIUIT — 3TO ITYJIUHT PeCypcoB (00beJUHCHNE MyJI0B BEMUUCINUTENEHBIX MOITHOCTEH,
OIIepaTHBHOM MTaMSTH M AUCKOBOTO IIPOCTPAHCTBA). YIIpaBlIeHUE OCyIecTBiIsIeTcs depe3 API-unrepdeticer u
OPKECTPaTOPHI.

MacmrabupoBaHue IIPOUCXOIUT MTHOBEHHO, IIOTOMY YTO 3TO IIPOTrPaMMHOE Iiepepacipe/ielIeHIe Harpy3KH
MEXXTy CBOOOIHBIMH y3JIaMH B JlaTa-IIeHTpe (TOpU30HTANbEHOE MacTabNpOBaHue) WM JOOaBICHUE PECYPCOB
BHPTYaJbHON MalllMHE «Ha JeTy» 0e3 0CTaHOBKH (BepTHKanbHOe). [Ipn mokymnke ¢pusuaeckoro cepsepa
TpelbyeTcst BpeMsl Ha JIOTHCTHKY, MOHTaX, ycTaHoBKY OC u HacTpoliky cerelt (hardware provisioning), 4to
3aHMMaeT JHU/HEACIH.

OTtBeT:

OIIK-6
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Ilepen Bamu cTOHT 3a/ja4a aBTOMAaTH3UPOBATh PYTHHHEINA OTYeT 1o npojakaM B Excel, koTopslil 3aHnMaeT y
coTpyaHuKa 3 gaca. Bam pasperieHo ncronb3oBath 1000 CKpUITOBBIH 361K Wi oducHoe [10. Onummre
KOHKPETHBIH Iu1aH ucnons3oBanust UT-uHCTpyMeHTOB [uIst penieHus 3aga4n. HazoBuTe MHCTpyMeHT,
QJITOPUTM €T0 pabOTHI U 0XKHUIAAEMBIH pe3ysIbTaT.

1. Harmcarb CKpHUIT, KOTOPHBII MOMKITIOUaeTCst K Manke-ucTouHuKy ¢ CSV-aitnamu Beirpy3ok u3 CRM.

2. ABromMaTuuecku 00beAnHseT Bee (aiinbl o obmeMy kitody (Harnpumep, ID menemkepa).

3. IIponsBoauT rpynnupoBKy AaHHBIX (QyHKIMS groupby B pandas i cBoxHbIe TAOIHIE! Yepe3 VBA) s
TIOZICYEeTa CyMMBI IPOAAXK M KOJIMUYECTBA CIEIIOK IT0 PErHOHaM.

4. CKpunT aBTOMaTHYECKN CTPOUT Ipa)UKH ¥ COXpaHIET UTOTOBEIH (aiis B hopmare .XIsX ¢ HACTPOSHHBIM
(opmarupoBaHHEM.

Pesynbrar: BMecTo 3 4acoB py4HOTO KOIIMPOBAHMS, IPOLECC 3aHUMAET 1—2 MHHYTHI 3aIlyCKa CKPHIITa, OIIHOKH
YeJI0BEYECKOro (pakTopa UCKIIOUEHEL.

OTtBeT:

OIIK-6
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B mu¢poBoii s3xoHOMHUKE IIUPOKO IPUMEHSIOTCS PacIIpeAeeHHbIe peecTps! (Onokyueiin). OOBsSCHUTE NPUHINIT
obecnieueHns1 HeM3MeHHOCTH (immuability) maHHBIX B OJOKYeHHE ¢ TEXHUUECKOH Touky 3peHus. Kak atot
TIPUHIUII CBS3aH C XCIIUPOBAaHUEM H KOHCEHCYcoM? OTBET JOJDKEH CONepIKaTh OIUCAHHUE «CBS3U OJIOKOBY.
Hen3MeHHOCTB TaHHBIX 00€CIIeUNBACTCS 3a CYET KPHIITOTPAaUIECKOTO XSHINPOBAHUS U CTPYKTYPBI CBI3HOTO
CIIHCKA.

IIpuHIUIT «CBSI3M OJIOKOBY: KaXIbIi HOBBIH OJIOK COIEPKUT B CBOEM 3arojioBke xeml (xem-pynkus SHA-256)
npexsIaymero 61aoka. Ecii n3MeHHTh X0Ts ObI OfMH 0aliT TaHHBIX B IIPEABIAYIIEM OJIOKE, €T0 Xelll ITOJTHOCTHIO
n3MeHUTCs (JTaBHHHBIH 3¢ dekT). DTO pa3opBeT LENOUKY, TaK Kak B CIEAyIOIeM OJIoke Oy/leT 3almcaH cTaphli
Xelll, X CeTh MTHOBEHHO 0OHAPYXHUT HECOOTBETCTBHE.

ITpuanun xoncencyca (Hanpumep, PoW min PoS) no6asisieT 9KOHOMHUYECKYIO CIIOKHOCTB: YTOOBI ITOAETaTh
JaHHbIE, 3JI0YMBIIIICHHUKY IPHUIIIOCH OBl HEPEeCUNTATh XCIIH BCEX IMOCIECAYIONHUX OIOKOB M 3aHOBO PELINTD
BEIYHUCIIUTENBHYIO 3a1ady (MaHHUHT) ObICTpee, 4eM BCsl OCTaIbHAs CETh, YTO JeJIaeT aTaKy BHIUYMCIUTEIEHO
HEBO3MOKHOM.

OrtBer:

OIIK-6
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PyxoBozacTBO mpocuT BHeApUTSH LdpoBoit apoitHuk (Digital Twin) noructuueckoro cknana. Kakue Buap
coBpeMeHHbIX UT u I10 (Ha30BUTE HE MEHEe IBYX KOHKPETHBIX TEXHOJOTUI) BbI IPEATIOKUTE UCIIOIb30BaTh,
Y OIMILIUTE NPUHIIMII, IO KOTOPOMY (DU3MYECKHUil CKIIaa B3aUMOACHCTBYET ¢ ero udpoBoii MOJebIo B
pEeKUME PeatbHOr0 BpEMEHH?

1. Texunonoruu u I10:

o Texuonorus unteprera Betueit (IoT) u npotokosast MQTT/CoAP st cBsi3u AaTYUKOB.

o [Tnarhopmsl 3D-MonenupoBanus u cumyssinuu (Hapumep, Siemens Tecnomatix win Unity ¢ ruiaruaamu
U1 IM(POBBIX JBOHHHUKOB) IS BU3YAIHU3AIHH.

o CYB/I peansuoro Bpemenu (InfluxDB) asist xpaneHust TeneMeTpuu.

2. IlpuHuunn B3auMoAEHCTBUS:

e Ha ¢dusmueckom criane ycranasnusatores qatuuku (RFID-cunthbiBateny, ybTpa3ByKOBbIe CEHCOPBI
3arpy3KH CTeJUIAaXeH, TPEKEPHI OTPY3UHKOB).

® JlaHHbIE 110 CETAM HepealoTcs B TU(POBYIO MOJIEIb.

o [TpuHuun paboThl OCHOBAH Ha JIBYHAIPaBICHHOI CHHXPOHU3ALMU: U(PPOBas MOZENb I10Ty4aeT
TENEMETPHIO M 0TOOpaXkaeT TeKyIlee COCTOsHUE (HanmpuMep, sideiika 3ansaTa Ha 80%). IIpu u3meHeHusx B
Mozenu (MMHTALMsS «4TO OyAeT, €CJIM Mbl IIEPEMECTHM IaJUIETy») CUCTEMA PACCUMTHIBACT ONTUMAIIbHBII
MapuIpyT ¥ OTHpaBJsieT KOMaH bl 00paTHO Ha 06opynoBanue (AGV-pobotsr) uepe3 API, 3ambikast LuKI
yTpaBJIeHHUSI.

OrtBer:

OIIK-5,
OIIK-6
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[Ipouwnraiite 3ananue, BIOEpPUTE IPABUIBHBIN OTBET

Kaxoit 13 mepednciIeHHbIX MPUHIUIIOB SBISIETCS KIIOUEBBIM I apXHUTEKTYPhl COBPEMEHHBIX KOPIHOPAaTUBHBIX
UH(POPMALIMOHHBIX CHCTEM B 9KOHOMHKE?

a) M3011poBaHHOCTh JTaHHBIX

6) LlenTpanu3anus BceX BEIYUCIUTENBHBIX MOIIHOCTEH Ha OJJTHOM CEpBEpe

B) MomyabHOCTb ¥ HHTETPALMS PA3IUIHBIX OU3HEC-TIPOIIECCOB

r) Mcnonp3oBaHye HCKIIOUYUTENBHO OyMa)KHOTO IOKYMEHTO000poTa

OrtBer: B) MOI[yJILHOCTL " UHTCTrpalus pasiniHbIX 6I/I3HeC-HpOIIeCCOB

OIIK-5,
OIIK-6
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[Ipouwnraiite 3ananue, BIOEpPUTE IPABUIBHBIN OTBET

Yro npencrasisier coboit koHuenuust SaaS (Software as a Service) B kontexcte UT-penienuii s
Oyxranrepckoro yuyera?

a) [IporpammHOe obecneueHne, yCTaHaBINBAEMOE Ha JIOKAIbHbBIH KOMIIBIOTEP MOJIb30BATENS

6) Mozenb ncrnonp30BaHust roToBoro npukinagaoro 110 yepe3 HHTEPHET 1O MOATIHCKE

B) Pa3paboTka MHANBHUYaIbHOTO IPOrPaMMHOTO KOZA MO HY>KIbl OAHON KOMIIAaHUU

r) XpaHeHHe JaHHBIX Ha PU3NYECKUX HOCUTENX ((uieni-kapTax)

OrtBer: 6) Monens UCTIOIb30BaHUS TOTOBOTO MIPpUKJIaAHOTO o Yepe3 UHTCPHET I10 MOAITUCKE

OIIK-5,
OIIK-6
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[Ipouwnraiite 3ananue, BIOEPUTE IPABUIBHBIN OTBET

Kaxkas TexHomorus obecrneunBaeT CHHXPOHH3AIHIO JaHHBIX MEX Iy OyXrantepckoil mporpaMMoit u
0aHKOBCKMMH BBIITUCKAMH B PEXHME PEaIbHOTO BpeMeHH?

a) PyuHoii BBOI TaHHBIX

0) DnexTponHEbIi fokymMeHTooO0poT (D0)

B) API (unTepdeiic npukiIaaHOrO IPOrpaMMHUPOBAHHs)

r) DJIeKTpOHHAs [0YTa

OtBer: B) API (unTepdeiic npuKITagHOTO IPOrPAMMHPOBAHHS)

OIIK-5,
OIIK-6
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[Ipouwnraiite 3ananue, BIOEpPUTE IPABUIBHBIN OTBET
B dem 3akimouaeTcs IPHHIMI «SAMHOTO HeTouHnKa mpaeab» (Single Source of Truth, SSOT)?
a) XpaHeHue OfHOH U TOH e HH(POPMALIMK B Pa3HbIX 0a3ax JaHHbIX ISl HAISKHOCTH
6) Ucnonp3oBanne OyMaXKHBIX apXUBOB KaK OCHOBHOTO HCTOYHHKA JaHHBIX
B) KoHuenTpanus Bcex MacTep-I1aHHBIX B €AMHON CUCTEME [UIs MCKIIIOUCHHUS LyOIMpOBaHHS U OIIHOOK
r) IIpenocraBienne KakA0My COTPYAHHKY CBOEH BEPCHUH JAHHBIX

OtBer: B) KoHuenTpauus Bcex MacTep-I1aHHBIX B €AMHON CUCTEME VI UCKIIIOUCHUS TyOIMpOBaHUS U
ouI60K

OIIK-5,
OIIK-6

30

[Ipouwnraiite 3ananue, BIOEPUTE IPABUIBHBIN OTBET

Kaxyto poinb B apxurekrype UT-cuctem ¢punancoBoro 6ioka o6sr4Ho Beinosnser ERP-cucrema (Enterprise
Resource Planning)?

a) SIBiseTcst MHCTPYMEHTOM JUISl CO3/1aHus rpad)uueckKux OT4ETOB

6) BoimosHseT GpyHKIMK aHTHBUPYCHOU 3aLUTHI

B) BricTynaer sqpom, HHTErpUPYIOLIMM JaHHbIE y4eTa, CKIaza, MPOAax 1 KaJpoB

r) Ucnonp3yercst TONBKO AJIst pacyera 3apaboTHOM T1aThl

OrtBer: B) BLICTyHaeT AAPOM, HHTCTPUPYIOIINUM JaHHBIC YUCTa, CKJIaaa, [IPOJAaK U KaJIpoOB

OIIK-5,
OIIK-6

7. OueHOYHbIC MATEPHAJIBI IPOMEKYTOYHOM aTTeCTALMHA

3auem mpemuﬁ cemecmp - O4HAA, OYHO-3A0UYHAA

No
/o

Coneprxanue Bompoca

[IpaBuibHBIA OTBET (KIIIOY OTBETA)

Kommneren
s
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1 (dbopMynHpyiiTe U MOSCHUTE Pa3HHUILy MKy CHHXPOHHOI M aCHHXPOHHO# Nepe/iaueii JaHHBIX B CETEBBIX OIIK-5
npotokonax. [Ipusenure npumep npodheccHoHaIbHOM 3aauu, 1€ BEIOOpP MKy HUMH KPHTHYCH.
CuHXpOHHas Nepe/iada MpeAnoNaraeT, YTo OTIPAaBUTENb U MOTy4YaTelh UMEIOT OOIIMIT TAKTOBBIN CUTHAT MITH
CTPOTO COIIACOBAaHbI 10 BPEMEHH, aHHBIE MIEPEAIOTCSA HEMPEPHIBHBIMU OJI0OKaMH C BEICOKOI CKOPOCTBIO, HO
TpeOyIOT TOUHOW CHHXPOHHU3ALMN. ACHHXPOHHAS Nepejada UCIOIb3yeT CTAPTOBBIE U CTOMOBBIE OUTHI AT
Ka)kKJI0TO CUMBOJIa, HE TpeOyeT 00IIero TaKTOBOTO CUI'HaIa, HO UMeeT OOJbINe HaKIaaHble pacxonsl. [Ipumep:
B CHCTeMax peasbHOro BpeMeHH (yrnpasieHue ctankoM ¢ UITY) kpuTudHa CHHXpOHHAs epenaya st
MHHHUMU3ALUH 33JIepKeK, a B cOOpe TaHHBIX C Pa3pO3HEHHBIX AATYMKOB JIOMYCTUMA aCHHXPOHHAsL.

Otser: 5 6amnoB — 9ETKO CHOPMYIHPOBAHBI 00a MPUHINIA, IPHBEACHA KOPPEKTHAS
mudhepeHnmanys 1 yMeCTHBIN podecCHOHaNBHBIN TpuMep.

3—4 Gannma — omnpenesieHb 00a IPUHINIIA, HO TIPHMep c1ab0 000CHOBAH MM HE CBSI3aH C
podeccCHoHaIbHON JIEITeIbHOCTBIO.

1-2 Gayuta — JaH TOJNBKO OJMH NMPHUHIUII MIIH JAOITYIIEHBI IPyOble OIIMOKH B OIIPEIEICHHN.
0 6aI0B — OTBET OTCYTCTBYET HJIM HEBEPEH.

2 Onuumre apXuTeKTypy "KIUEHT-cepBep” U MOSCHUTE, IOYEMY B COBPEMEHHBIX PACIPEEIEHHBIX CUCTEMAX OIIK-5
BCE yallle UCIOJIB3Y0T MUKPOCEPBUCHBII MOAXO0 BMECTO MOHOJIUTHON apXUTEKTYphl. YKaXKUTE HE MEHEE ABYX
NIPEUMYIIECTB.

Knmenr-cepBepHast apXUTEKTypa pa3zessieT CHCTEMY Ha IIOCTaBIIIKOB YCIIYT (cepBepsl) U MoTpeduTenei
(KJIMEHTEI), B3aNMOACHCTBYIOMNX depe3 ceTb. MUKPOCEPBUCHBIH ITOIX0 — pa3BUTHE STOH HIEH, TIe
TIPUIIOKEHHE CTPOUTCS KaKk HaOOp C1ab0CBA3aHHBIX HEOOJBIINX CEPBUCOB, KAXKIBIH OTBEYAET 33 CBOIO
ousHec-pyHkuo. [IpenMyniecTa: He3aBUCHMOE pa3BEPTHIBAHUE M MACIITA0OMPOBAHIE KaXJOIO CEPBHCA;
YIIPOIIEHUE BHECCHNS N3MEHEHUH 1 OOHOBJIEHHH 63 OCTAaHOBKH BCEH CHCTEMBI; YCTOHYMBOCTE K OTKa3aM
(c6oit omHOTO cepBHca He "poHsIeT" BCE MPUIIOKEHNE); BO3MOXKHOCTD UCIIONB30BATh Pa3HbIE TEXHOIOTUH IS
pa3sHbIX CEPBUCOB.

Otser: 5 6ayIoB — JaHO BEpPHOE ONpEieIeHHe ApXUTEKTYPhI, HA3BaHO HE MEHEe BYX KOPPEKTHBIX
[IPEUMYIIECTB MUKPOCEPBUCOB C MOSCHEHUEM.

3—4 Ganma — apXUTEKTypa OIpesiesieHa BEPHO, HO Ha3BaHO TOJIBKO OHO NPEUMYIIECTBO HIIN
MOSICHEHUS HEOCTaTOYHBI.

1-2 Gayta — OTBET parMeHTapeH, COAEPKUT OUTMOKH B ONIPEICIICHUM.

0 6aI0B — OTBET OTCYTCTBYET.

3 Uro Takoe "obnaynsle Beraucienns"? OnuImmTe Tpu 0CHOBHEIE Mozenu oociyxuBanus (laaS, PaaS, SaaS)n  |OIIK-5
TIPUBEINTE AL KaXKIOH IIpUMeEp UCIIONB30BaHMS B IPOGECCHOHANBHOM IesSTeTbHOCTH.

OOnayHbIe BEMHUCIICHUS - MOZEINB IIPEAOCTaBICHHUS BRIYUCIUTEIBHBIX PECYPCOB (CEpBEpPhl, XpaHWININA, Oa3bl
naHHbIX, [10) 4epe3 HHTepHET O TPeOOBAHHUIO.

o JaaS (Infrastructure as a Service) - IpeOCTaBICHNE BUPTYaIbHON HHPPACTPYKTYpHI (TIpUMeEp: apeH1a
BHPTYaJbHBIX MAIIUH U TecTupoBanus [10).

e PaaS (Platform as a Service) - mardgopma Juist pa3pabOTKH U pa3BepTHIBAHUS NIPUIIOKEHNUIT (TIpuMep:
ucnons3oBanue Google App Engine st cosnanus BeG-cepBuca 0e3 yIpaBlIeHUs CEPBEPAMH).

e SaaS (Software as a Service) -roroBoe IpHIOKEHHE, JOCTYITHOE Yepe3 Opay3ep (IIpuMep: NCIIOIb30BaHUE
CRM-cucrems! tina Salesforce [uist ynpasineHus: KIMEHTCKOI 6a30it).

OtBer: 5 6aiIoB - JaHO BepHOE ONpeeeHNe, Ha3BaHbI BCE TPU MOJIEIH, TIPUBEICHEI KOPPEKTHBIE
TIPUMEPBI JUTST KaXJI0H.

3—4 Ganna - Ha3BaHBI BCE MOJICIIH, HO IPUMEPHI IaHEI He U BCEX HIIM IIPHMEpHI He
COOTBETCTBYIOT MOJCIIN.

1-2 Gasuta - Ha3BaHa TOJIBKO O{HA MOJIEIb WIIN JOITYIIEHBI IPYObIe OIIHOKH.

0 6ayIoB -OTBET OTCYTCTBYET.

4 OObsicHUTE IPHHIUT PaboTH! TexHoNMoruy "6onpimue nannse (Big Data) ¢ Touku 3penus monenn "3V" OIIK-5
(Volume, Velocity, Variety). Kak 9T1 XapakTepHCTHKHU BIMSIOT Ha BEIOOP HHCTPYMEHTOB 00paboTKH?

Volume (06bEM) — orpoMHBIE 00BEMEI JaHHEIX, TPEOYIOIINE PACTIPEAEIEHHBIX CHCTEM XpaHSHHUS (HaIpHMep,
HDFS).

Velocity (ckopocTb) — BBICOKAsi CKOPOCTH IOCTYILICHHS 1 00pabOTKH JaHHBIX, TPeOyIoIast HOTOKOBOH
obpaborku (ranpumep, Apache Kaftka, Spark Streaming).

Variety (pa3HooOpasue) — CTpyKTYpHUpPOBaHHBIE, ITOIYCTPYKTYPUPOBAHHBIE X HECTPYKTYPHPOBAHHEIE JaHHBIC,
Tpebyromue rudkux cxeM xpaHenust (NoSQL-6a3b1, 03€pa qaHHbBIX). BeIOOp HHCTPYMEHTOB onpenemnsieTcs
JOMUHHpYIOLIEH XapaKTepUCTUKON 3a1aun: Ui 00bEMa — pacipe/ieéHHbIe XpaHWININa, I CKOPOCTH —
TIOTOKOBEIE TIPOLIECCOPEL, VISt pa3HOOOpa3Hst — I'HOKHE CXEMBI JaHHBIX.

OtBer: 5 6aJI0B — PAcKPHITHI BCE TPHU V, TIOKa3aHa CBSA3b KaX0I XapaKTePUCTUKH C BEIOOPOM
HMHCTPYMECHTOB.
3—4 Ganma — Bce TpU V Ha3BaHEL, HO BIMSHUE HAa BBHIOOP HHCTPYMEHTOB OITHCAHO
IIOBEPXHOCTHO.
1-2 Gayuta — Ha3BaHBI TOJIBKO 1—2 XapaKTepPUCTHKU.
0 6aI0B — OTBET OTCYTCTBYET.

5 B uém cyTh npunmna "pasnenenus orBerctBeHHOCTH" (Separation of Concerns) B apXUTEKType OIIK-5
nporpaMMHbIX cucteM? [losicHUTE, KaK STOT IPUHIHUII CBSI3aH C IIOHUMAaHHEM PabOTh COBPEMEHHBIX
UT-pemenuii.

IIpunnun pazgencHus OTBETCTBEHHOCTH IIPEAIOIAraeT, YTO Kax (bl MOYJIb MM KOMIIOHEHT CUCTEMBI
OTBEYACT TOJBKO 32 OIHY, YETKO ONPEACIEHHYIO (QyHKIIHIO, a HE CMEIINBAET HECKOIBKO Pa3HBIX 3a/1ad. JTO
TI03BOJISIET YIIPOCTUTH pa3pabOTKy, TECTHPOBAHHE U COIIPOBOXKICHUE CHCTeM. B KoHTekcTe coBpeMeHHBIX YT
9TOT NPHUHIUI PEATU3YETCsI, HAI[PUMEp, B TPEXYPOBHEBBIX apXUTEKTypax (Ipe/cTaBleHne, ON3Hec-JI0THKa,
JaHHBIE), B MUKPOCEPBUCAX, B pa3feneHuu GppoHTenna u 6skenna. [lToHnMaHue 5TOro NpUHINIIA TIOMOTaeT
CIIEIMAINCTY TPAMOTHO JICKOMITO3HPOBAThH 3a/1ady, BHIOUPATh NIPaBIIIbHBIC HHCTPYMEHTHI U HHTETPUPOBATh
Pa3sHOPOJHBIE CUCTEMBL.
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Ortser: 5 6aJI0B — BEPHO PACKPHIT IIPUHIIMIL, I0KA3aHA €TI0 CBA3b C COBPEMEHHBIMU
APXUTEKTYPHBIMH ITOAXOaMH.

3—4 Ganna — NpUHLMI ONpenenEH, HO cBA3b ¢ U T-permenusiMu onrcana HeI0CTaTOYHO.
1-2 Gayuta — naHo yHpoOIIEHHOE WK OIIHOOYHOE ONPEIeIICHHUE.

0 GasIoB — OTBET OTCYTCTBYET.

6 Yro Takoe "konTeliHepusanua” (Ha npumepe Docker) 1 yeM oHa oTiIMYaeTCs OT BUPTyaJIH3alud HA YPOBHE OIIK-5
anmnapatHoro obecrnieuenus? Kakue npodeccruonanbHble 3a1auil penaeT NpMMEHEHne KOHTeHHEpOoB?
Konrelinepusarys — MeTo[ BUPTyaIu3allii Ha yPOBHE OMEPAIIMOHHOM CHCTEMBI, THIe MPUIIOKEHNE
YIaKOBBIBAETCSI CO BCEMU 3aBUCUMOCTSIMH B U30JIMPOBAHHBIN KOHTEMHEP, KOTOPBIHA UCTIONB3YET AP0 XOCTOBOM
OC. B omnuue oT anmapaTHO BUPTyalu3aluu (THIIEPBU30PHI), KOHTEHHEPH! HE SMYIUPYIOT anapaTHoe
obecrieyeHne, a 3ayCKaloTCsl KaK H30JHMPOBAHHbIE MPOIIECCHI HA XOCTE, YTO AENaeT UX 3HAYUTEIBHO JIeT4e U
obicTpee B 3amycke. [IpodeccuoHanbHble 3a1a41: yHUMUKALNS Cpes pa3paboTKH, TECTUPOBAHUS U
MPOU3BOJICTBA; YNPOILIEHHE Pa3BEPTHIBAHMUS U MacIITaOMPOBAHUS MPUIOKEHUH; obecreueHne
BOCIHPOU3BOANMOCTH PE3y/IbTaTOB.

OtBer: 5 6aIoB - BEpHO omnpeesieHa KOHTeHHepU3alus, YETKO MOKa3aHbl OTIIMYHUS OT alnapaTHON
BUPTYyann3alluy, IPUBEICHBI YMECTHBIE IPUMEPHI 33/1a4.
3-4 6anna - 1aHO ONpeseNeHHe, HO OTIINYHS PACKPBITHI HE MOITHOCTEIO.
1-2 Gama - onpeneneHue pa3MbITOe, OTIINYHA HE YKa3aHBI.
0 GasIoB - OTBET OTCYTCTBYET.

7 [osicauTe, KaK paboTAIOT aNTOPUTMBI CXKATHS JAHHBIX C TOTEPsAMH U Oe3 moTepb. B kakux OIIK-5
HpOo(eCCHOHANBHBIX CUTYALUsIX IPEANOYTHTEIIBHO MCTIONB30BATh KaXKAbIil U3 THIOB?

Cxarne 6e3 oTeph MO3BOIAET BOCCTAHOBUTH UCXOIHBIE JaHHBIE B TOUHOCTH (Hampumep, ZIP, PNG, FLAC).
Hcnonb3yercst 115 TeKCTOB, IPOrPaMMHOT0 KOJa, MEAULIMHCKUX U300paKeHUH, (PUHAHCOBBIX ITaHHBIX — TaM,
IJie HEJIONyCTUMA NOTePst HH(POPMALIUH.

Coxarue ¢ notepsiMu 1aét 6osiee BEICOKYIO CTEIICHb CKAaTHS 3a CUET 0TOpachIBaHUA YacTH HHPOPMALNY, HE
KpUTUYHOU A7t Boctipuatus (Harpumep, JPEG, MP3, MPEG). Hcnons3yeTcs aist MynbTUMeIna, TOTOKOBOTO
BUJIE0/ayIIH0, T/I€ JOIlyCTHMO He3HAYUTEIbHOE YXY/IIEHUE Ka4eCTBa paJji SKOHOMUH POy CKHON
CrocoOHOCTH U MecTa. B mpodeccroHanbHO# AesTeIbHOCTH BBIOOD ONpPEAeseTcs JOIyCTUMON TOYHOCTBIO

BOCCTAHOBJICHUSI.
Ortsert: 5 6aJuIoB - BEPHO ONMCAHbI 00a THIIA, IPUBEICHBI IPUMEPbI (OPMATOB U CUTYALMIT 1715
Ka)kI0To.

3-4 6anna - 06a TUIIA HA3BaHBI, HO IPUMEPHI MM CUTYaIlX AaHbI HE ATl 000UX.
1-2 Ganna- omucaH TOIBKO OAWH THIL.
0 GasIoB - OTBET OTCYTCTBYET.

8 Onuiyte MpUHIKUI pabOTHI PEIALHOHHBIX 0a3 qaHHBIX B cpaBHeHnd ¢ NoSQL-6a3amu. HazoBure ne menee  |OIIK-5
JIBYX KPHTEPHEB BbIOOpA MEXKy HUMHM JUIS NPO(ECCHOHANBHON 3a1a4H.
Penauuonnsie 6a3pl nanHbIX (SQL) 0cHOBaHBI Ha CTPOroi cxeme (TaOauLbl, CBSI3H, HOpMaJIU3alus),
ucnons3ytoT a3k SQL u rapantupyror ACID-cBoiicTBa (aTOMapHOCTh, COIIACOBAHHOCTD, M30MIALIUS,
nonroBedHocTh). NoSQL-6a3bl (1oKyMeHTHbIE, rpadoBble, KIF0Y-3HaYeHHe, KOJIOHOYHbIC) MPEeIararoT
rHOKYIO CXeMy, TOPH30HTaIbHOE MAacIITaOMPOBaHKE U BHICOKYIO IIPOU3BOJUTEIBHOCTE TPU OONBIINX 00BEMaX
JAaHHBIX, 9aCTO >KepPTBYs cTporoii cornmacoBaHHOCThI0 (CAP-Teopema). Kpurepuu Boibopa: ecnu Tpedyercs
CTporast HeJIOCTHOCTh JaHHBIX U CJIOKHBIE TpaH3aKUUH (OaHKOBCKHE CHCTEMBbI) - BeIOMpatoT SQL; ecnu
TpeOyroTcs THOKask cXeMa U BBICOKasi MacIITabupyeMOCTh PH OOJIBIIOM TOTOKE AaHHBIX (COLMAIBHBIE CETH,
norupoBanue) - BeiOuparoT NoSQL.

Otger: 5 6aIoB - BEPHO ONMKCAHbI TPUHIMIIEI PAOOTH 000X TUIIOB, HA3BaHbI 1Ba KOPPEKTHBIX
KpHUTepus BeIOOpA.
3 - 4 Ganna - NPUHUMIBI ONMCAHBI, HO KPUTEPUH BbIOOpa JaHBl HEYETKO MITH TOJIBKO OIMH.
1 - 2 Gana - onKcaH TOIBKO OMH THII WK JOMYILEHBI TPpyObIe OMINOKH.
0 GasIoB - OTBET OTCYTCTBYET.

9 O0bsicuuTe, 4To0 Takoe "undposoit qBoitHuk" (Digital Twin) u kakue TPUHIMIBI PAOOTHI COBPEMEHHBIX OIIK-5
TEXHOJIOTUi JIexaT B ero ocHose. [IpuBeuTe MpuMep NPUMEHEHHs B TPO(ECCHOHAIBHOMN IeATeIbHOCTH.
LIndpoBoii 1BOMHUK - 3TO BUPTyaIbHast MOZEIb (PU3HYECKOro 00BEKTa, IPOLIECCa WII CUCTEMBI, KOTOpast
JUHAMUYECKH OOHOBIIAETCS 3a CUET JJAHHBIX C PeallbHBIX JaTYMKOB M MO3BOJIIET MOJICINPOBATH,
MPOTHO3MPOBATh U ONTUMH3UPOBATh COCTOSIHUE OpUrHHaia. [IpuHIuUIEl pabOTH OCHOBaHBI Ha: COOpE TaHHBIX
¢ IoT-gatunkoB, nepenaue Mo CETEBBIM NPOTOKOJIAM, XpPaHEHUH U 00paboTKe OOIBIINX AAHHBIX, TPUMEHEHUH
AJIITOPUTMOB MALIMHHOTO 00yUeHusI IUIsl IPOrHO3UpoBaHus, Busyanusauun B 3D/Bl-untepdeiicax. [Ipumep: B
MPOMBIIUIEHHOCTH IM(POBON JTBOIHUK MPOU3BOACTBEHHON JIMHUH MO3BOJISET IIPOTHO3UPOBATH H3HOC
000pynOBaHNs M ONTHMHU3UPOBATH rpadyK TeX0OCIyKMBaHHs, IPEAOTBPAILAst IIPOCTOH.

Ortsert: 5 6annoB - JaHO BEPHOE ONpPEETIeHHE, MEPEUNCICHBl MUHUMYM TPH TEXHOJOTHH, JIEXKAIIUE B
OCHOBE, IpUBEAEH podecCHOHATBHBII TpUMep.

3-4 6anna - onpeneneHre BepHOEe, HO TEXHOJIIOTHH IEPEYHCIICHb! HE IONMHOCTHIO HIIH IPUMeEp
cnabo cBs3aH ¢ nmpodeccueii.

1-2 Gama - onpeaeneHue pa3MbITOe, TEXHOIOTUH HE HAa3BaHbI.

0 GasIoB - OTBET OTCYTCTBYET.
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10 Kaxkoii mpuHIMII IEKUT B OCHOBE PabOTHI pacipeAenéHHOro peectpa (0J0K4eiiHa) U KaKie apXUTEKTypHBbIE OIIK-5
0COOEHHOCTH OTJINYAIOT €ro OT TPaJUIMOHHBIX LIEHTPAIM30BaHHbIX 0a3 NaHHBIX? B uéM npakruyeckas
LIEHHOCTb 3TOr0 NOHUMaHU JUIsl IPOGECCUOHATIBHON IEATEeNbHOCTH?

B ocHoBe GoKueHHa JISKUT IPUHIMI JELEHTPAIN30BaHHOTO KOHCEHCYCa: BCE YYACTHUKM CETH XPAHAT
HOJIHYIO KOIMIO LENOYKH OJIOKOB, KaXK/Iblii HOBBII OJIOK COIEPIKUT XELl MPeIbLIYILIEr0, U3MEHEHUS BO3MOXHBI
TOJIBKO MPU COIIacuU OOJBLIMHCTBA YYaCTHUKOB (MEXaHM3M KOHCEHCYCa). APXUTEKTYPHbIE OTIIMYHUS OT
LEHTpaJIN30BaHHbIX b/]: OTCYyTCTBHE €MHOIO LICHTPa YIPABICHHS, HEU3MEHAEMOCTD 3amuceit
(ammeHa-cTpyKTypa), IPO3padHOCTh (B MyONUYHBIX BEPCUSX ), OBBIIICHHAS YCTOWYUBOCTD K B3JIOMY 32 CUET
pacnpenenénHocTu. [IpakTuueckas 1IeHHOCTh: HOHUMAaHHUE IT03BOJISAET OLICHUBATh IPUMEHUMOCTh OJIOKYeHHA
He JUIsl BCeX 3a]1a4, a TOJbKO I TeX, I/Ie KPUTHYHBI JOBEPHE, HEN3MEHAEMOCTh U PaclpeieIEHHBII KOHTPOIIb
(HarmpyMep, LEOYKH NOCTAaBOK, CUCTEMbI T'OJIOCOBAHHS, JOKYMEHTO000POT C IOPUANYECKOH 3HAYUMOCTBIO),
u30erasi HeolpaBJAaHHBIX BHEAPEHUIH.

OrtBert: 5 6ayIoB - BEpHO ONMCAH NMPUHIUII KOHCEHCYCa, YKa3aHbl ApXUTEKTYPHBIC OTIINYHS (MHHUMYM
2-3), moxazaHa IpakTH4Yeckast IEeHHOCTh IIOHUMAHMS [UIS TPOo(eCCHOHAIBLHOTO BEIOOpA.

3-4 Gasuta - MPUHIUII ONKCAH, OTINYHUS Ha3BaHbI, HO IPaKTUUECKasi IEHHOCTD PACKPBITA
MIOBEPXHOCTHO.

1-2 6aya - 0TBEeT (parMeHTapeH WK OMINO0IEH.

0 6aiyIoB - OTBET OTCYTCTBYET.

7.1. YpoBHHU OBJIa/IeHUSI

Komnemenyusa: OIIK-5 Cnocoden ucnonv3zosams coepemenHnvle UHPOPMAUUOHHBIE MEXHON0ZUU U
npozpammubsle cpeocmea npu peuieHuu npogheccuonaIbHbIX 3a0ay..

Hnouxamop oocmuowcenuss komnemenyuu: OIIK-5.2 Ucnonv3yem ungopmayuonnvie mexHonrocuu
07151 a8MOMAMU3ayUY pacyemHoO-aHaIUMmu4eckux npoyeccos.

YpoBeHb XapakTepucTuka Onenka B 6amnax

IloBbITIEHHBIH JIOCTUTHYTO TIOJIHOE OBJIaJICHUE 3HAHUSIMH, 81-100
YMEHUSIMU U HaBbIKaMu. CTyIeHT CBOOOJHO BiIa/ieeT
TEPMHUHOJIOTHEN, YMEET MPUMEHSATh TEOPETHUECKHE
3HAHUS B PA3IMYHBIX CUTYalUsIX JJI PEeIICHUs
MOCTaBJIEHHBIX 3a]1a4.

bazoBrrit JIoCTUTHYTO JOCTATOYHOE OBJIAJCHUE 3HAHUSIMU, 61-80
YMEHUSIMH U HaBbIKaMH. CTyJI€HT YBEPEHHO BJIJICET
TEPMHUHOJIOTHEN, YMEET MPUMEHSTh TEOPETHUECKHE
3HAHUS B PA3IMYHBIX CUTYalUsIX JJI PEeIIeHus
MOCTaBJIEHHBIX 3a]1a4.

[Toporosbiii JlocTUrHYTO OBJIaJICHUE MUHUMAJILHO 41-60
HEOOXOAMMBIMU 3HAHUSIMHU, YMEHUSMU U HaBBbIKAMHU.
CTyneHT BiaJeeT OCHOBHOM TEPMHUHOJIOTUEN, YMEET
MPUMEHSTh TEOPETUUECKUE 3HAHUS JISl PeLICHUS
MOCTABJICHHBIX 33/1a4 B CTAHJIAPTHBIX CUTYaIUsX.
Hwxe noporosoro KomniereHiust He ocBoeHa 0-40

Komnemenyusn: OIIK-6 Cnocoben  nonumams  HPUHUURBL  PAOOMBL  COBPEMEHHBIX
UHDOPMAUUOHHBIX MEXHONO02UII U UCNOIb306aMb UX 0714 pPeuleHus 3a0ay npogheccuoHanbHoul
deamenvHoCcmu..

Hnouxamop oocmuoicenuss xomnemenyuu: OIIK-6.1 I[lonumaem npunyunsvi @YHKYUOHUPOBAHUSL
COBPEMEHHBIX UHPOPMAYUOHHBIX CUCEM 8 NPOPEeCCUOHATbHOU OesimeNbHOCU.

YpoBeHb XapakTepucThKa Onenka B 6ammax

IloBbITIEHHBIH JIOCTUTHYTO TIOJIHOE OBJIaJICHUE 3HAHUSIMH, 81-100
YMEHUSIMH U HaBbIkaMH. CTYIEHT CBOOOTHO BIa/IeCT
TEPMUHOJIOTHEH, YMEET IPUMEHSTh TEOPETUUECKUE
3HAHUS B PA3JIMYHBIX CUTYAIUAX JJI PEIICHUS
MOCTABJIEHHBIX 3a71a4.
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ba3zoBb1it JIOCTUTHYTO 10CTaTOYHOE OBJIAJICHUE 3HAHUIMU, 61-80
YMEHMSIMU U HaBbIKaMH. CTyJI€HT YBEPEHHO BJIAJIEET
TEPMHUHOJIOTUEN, YMEET IPUMEHATh TEOPETUUECKHE
3HAHMS B PA3IMYHbIX CUTYaLUsAX ISl pEIICHUS
IIOCTABJICHHBIX 3ajay.

IToporossrit JIOCTUTHYTO OBJIaICHUE MUHUMAIILHO 41-60
HEOOXOMMBIMU 3HAHUSMH, YMEHHUSMHU M HAaBBIKAMHU.
CryzneHT BiasieeT OCHOBHOM TEPMUHOJIOTHEN, yMEET
IPUMEHATH TEOPETUUECKUE 3HAHUS /IS PELICHUS
NIOCTABJICHHBIX 33/]]a4 B CTAHJIAPTHBIX CUTYaLUsX.

Huxe noporosoro Komnerennus He ocBoeHa 0-40

Hnouxamop oocmudicenuss komnemenyuu. OIIK-6.2 Hcnonvzyem 603MONCHOCIU COBPEMEHHBIX
UHGOPMAYUOHHBIX — MEXHONo2Ull Ol NosbluleHuss  dpgexmueHocmu  npogpeccuoHarbHoU
OdesimenbHOCIU.

YpoBeHb XapakTeprucThKa Orenka B 6anmmax

I1oBbI1IEHHBIN JIOCTUTHYTO MOJIHOE OBJIAJICHUE 3HAHUIMU, 81-100
YMEHUSMH U HaBbIKaMu. CTyIEeHT CBOOOIHO Ba/eeT
TEPMHUHOJIOTUEN, YMEET IPUMEHSATh TEOPETHUUECKHE
3HAHUS B PA3JIMYHbIX CUTYaLUsAX U1l pEIICHUS
IIOCTABJICHHBIX 3ajay.

ba3zoBb1it JIOCTUTHYTO 10CTAaTOYHOE OBJIAJICHUE 3HAHUSIMU, 61-80
YMEHMSIMU U HaBbIKaMH. CTyJI€HT YBEPEHHO BJIAJIEET
TEPMHUHOJIOTUEN, YMEET IPUMEHSATh TEOPETHUECKHE
3HAHUS B Pa3IMYHBIX CUTYaLUsAX ISl pEIICHUS
IIOCTABJICHHBIX 3ajay.

IToporossrit JIOCTUTHYTO OBJIaJIECHUE MUHUMAIILHO 41-60
HEOOXOMMBIMU 3HAHUSMH, YMEHHUSMHU M HAaBBIKAMHU.
CryzneHT BiasieeT OCHOBHOM TEPMUHOJIOTHEN, yMEET
IPUMEHATH TEOPETUUECKUE 3HAHUS /IS PELICHUS
MIOCTABJICHHBIX 33/]]a4 B CTAHJIAPTHBIX CUTYaLUsX.

Huxe noporosoro Komnerennus He ocBoeHa 0-40

8. MarepuajibHO-TeXHHYECKOE H Y4eOHO-MeTOAuYeCcKoe odecneyeHue QU CIUTIIUHbI
8.1. IlepeyeHb OCHOBHOM M JOMOJHHUTEILHON Y4eOHOH JTUTEPATYypPbI

OcHognas numepamypa

1. IIpoxopos, B. B. Lludpossie punancoBbie akTuBHI: yueOHHUK Uit By30B / B. B. Ilpoxopos, U.
I1. PoxnoB. - Mockga: HOpaiit, 2026. - 298 ¢ - 978-5-534-21399-7. - Tekct: anexkrponusiii / KO
HOpaiit: [caiit]. - URL: https://urait.ru/bcode/590487 (mara obOpamenwus: 21.05.2026). - Pexum
JOCTYTIA: TI0 TIOAMTUCKE

2. BopoHos, M. B. ABroMaTnueckoe ynpaBjieHHE. YIIPaBICHUE OPraHU3allMOHHBIMU CUCTEMaMHU.
[Mudpossie miaardopmbl: yueOHUK A By3oB / M. B. Boponos, B. U. Ilumenos, 1. A. HebGaes. -
Mockga: FOpaiit, 2026. - 475 ¢ - 978-5-534-19845-4. - Tekcr: anexrponssiii // KO KOpaiit: [caiit].
- URL: https://urait.ru/bcode/589867 (mara oOpamenusi: 21.05.2026). - Pexum nocrtyma: 1o
MOATHCKE

3. T'openos, H. A. Hu¢posas s3xoHOMHKA 1 HHPOPMAITHOHHOE 00IIeCTBO: Y4eOHUK /71 By30B / H.
A. Topenos, O. H. Kopabnesa. - 2-e uza. - Mocksa: HOpaiit, 2026. - 328 ¢ - 978-5-534-18432-7. -
Tekcr: osnekrponnbiii // WMKO HOpaiit: [caiit]. - URL: https://urait.ru/bcode/586194 (nara
obpamenust: 21.05.2026). - Pexxum goctyna: mo noAmucKe

Jlononnumenvuas rumepamypa
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1. OcHOBBI 1TM(PPOBOI FIKOHOMHUKHU: y4eOHUK M MpakTHKyM ais By3oB / M. H. Konsruna, E. I
barosn, JI. O. Mecaruuuenko [u ap.] - 2-e u3a. - Mocksa: [Opaitt, 2026. - 240 c¢ -
078-5-534-21494-9. -  Tekct: onekrponusii // HWKO  HOpaiit: [caiit]. - URL:
https://urait.ru/bcode/588302 (mara obpamenus: 21.05.2026). - Pexxum qoctyna: mo moIIcKe

2. HudpoBbie TEXHOJIOTHH B YTOJIOBHOM CYJIOIPOU3BOACTBE: yueOHHK i By30B / H. B. Tkauesa,
E. B. Hukutun, O. B. OBuunnuxoBa, WU. 1O. [lanbkuna. - Mocksa: IOpaiitr, 2026. - 61 c -
078-5-534-20149-9. -  Tekct: onekrponnsii // HWKO  HpaiiT: [caiit]. - URL:
https://urait.ru/bcode/590353 (mara obpamenus: 21.05.2026). - Pexxum qoctyna: mo MoJIIIcKe

3. Hudposas norucruka: yueOHuk it By3oB / B. B. Illepbakos, 3. M. bykpunckas, u. 0.
BOpoObeBa [u ap.] - 2-e u3n. - Mocksa: FOpaiit, 2026. - 573 ¢ - 978-5-534-09643-9. - Tekcr:
anektponnbii // MKO HOpaiit: [caiir]. - URL: https://urait.ru/bcode/582597 (mara oOpamieHus:
21.05.2026). - PexxuMm nocTyma: 1mno noJmnucke

4. IludpoBble TEXHOJIOTMH B OpPraHM3ALUHN CyIeOHOM M MPaBOOXPAHUTEIBHON AEATEIbHOCTH:
yueOnuk it By30B / H. B. Tkauesa, E. B. Hukutun, T. I1. [TectoBa [u ap.] - Mocksa: FOpaiit, 2026.
- 137 ¢ - 978-5-534-20148-2. - Tekct: onexrponusni // WMKO IOpaiit: [caiir]. - URL:
https://urait.ru/bcode/590349 (nara obpamenus: 21.05.2026). - Pexxum qoctyna: mo MOIIICKe

8.2. [IpodeccuonanbHbie 6a3bl JAHHBIX U pecypcbl «MHTEpHET», K KOTOPBIM 00ecneuynBaeTcs
AOCTYN 00YyYAKOIIMXCS

IIpogheccuonanvruvie 6azvi Oanubix
He ucnonb3yrores.

Pecypcor « Unmeprnem»

1. http://www.pravo.gov.ru/ips/ - WHpopMamOHHO-TIpaBOBasi CHUCTeMa «3aKOHOJATEILCTBO
Poccun»

2. https://www.economy.gov.ru/ - MHHHCTEPCTBO SKOHOMHYECKOTO pa3Butus Poccuiickoit
®enepauuu (Munskonompassutus Poccun)

3. https://cyberleninka.ru/ - Hayunas snextponnas 6ubnuoreka «KnubepJlennnka»

8.3. IIporpamMHoe oGecnieyeHre U MH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMbI, HCIIOJIb3yeMble
NPH OCYLIEeCTBJICHHH 00pa30BaTeIbHOIO NMpoLecca Mo JUCHUIIINHE

Ilepeuens npoepammHozo obecneyeHus
(0bHOBNIeHUe NPOU3BOOUMCS NO Mepe NOABNIeHUs HOBbIX 8EPCULL NPOSPAMMDbL)

1. Microsoft Access;
2. ErWin;
3. Moii oduc;

Ilepeuens uHghopmayuoHHO-CRPABOUHBIX CUCEM
(0OHOBIeHUEe BLINONHAENICS €HCEHEDENbHO)

He ucnonb3yercsi.

8.4. CnenuajbHbIe NOMELEHUS, 1a00PaTOPHH U J1a00paTOpHOe 000py10BaHUe

YueOHbBIC ayTUTOPUHN JUTSI IIPOBEACHUS 3aHATHN KomrinekTs! yueHUYeCcKoi Mebenn
JIEKLIMOHHOT'O THIA MynbsTUMeTMAHBINA TIPOEKTOP
Hocka
OkpaH
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VYueOHble ayIUTOPUH ISl IPOBEACHUS KommuiexTs! yuennueckoit mebenu

MPaKTUYECKUX 3aHATHH (3aHATUH CeMUHAPCKOTO | MynbTUMeAnHHBIN TPOEKTOP

THTIA) Hocka

OkpaH

Komnsroteps! ¢ BeixonoM B ceTh «MHTEpHET» N1 OUOC (I

Y4eOHbIC ayTUTOPHH JIS TPYTIIIOBBIX U KomriekTs! yueHU4eCcKoi Mebenn

WHJUBUTyaIbHBIX KOHCYJIBTAINI MynsTUMeIUUHBIN TPOEKTOP

Hocka

OkpaH

Kommneroteps! ¢ BeixonoM B ceTh «MHTEpHET» N1 ONOC (I

VY4eOHble ayIUTOPUH JJIsl TEKYILEro KOHTponsi 1 |KoMImiekTsl yueHnuecKoi Mebenn

MIPOMEXKYTOUYHOH aTTecTaluu MynbsTUMeTMAHBINA TIPOEKTOP

Hocka

OkpaH

Komneroteps! ¢ BeixonoM B ceTh «MHTEpHET» N1 ONOC (I

[TomerieHust 111 CaMOCTOSTEIBLHOM paboThI Kommuiexts! yuennueckoit mebenu

MynsTUMeIUUHBINA TPOEKTOP

Hocka

OkpaH

Komnsroteps! ¢ BeixonoM B ceTh «MHTEpHET» N1 ONOC (I

HOMCH.[GHI/IH AJId XpaHCHUA U HpO(l)I/IJ'IaKTI/I‘{eCKOFO
06CHy>KI/IBaHI/IH 060py,Z[OBaHI/I$I KommnekTnr CHCHHaHH3HpOBaHHOﬁ Meoenu JJId XpaHCHUA
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