[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:

®WO: Angpeii lparommupoBumy XnyTKoB

[lomKHOCTb: AnpexTop

[Jlata nognucanus: 03.05.2026 16:58:31

YHWUKanbHbI MPOrpaMMHbIN KIKOY:
880f7c07¢583b07b775f6604a630281b13ca%fd2

[Tpunoxenue 4

K 00pa3oBaTesibHOM IpOrpaMme

PABOYAS ITPOI'PAMMA JTUCIUAITINHBI

b1.B.JIB.06.01 «CoBpeMeHHbIE IPUKIATHBIE HHGOPMAIIMOHHBIE

TEXHOJIOTUN)»
(I/IHIICKC, HaAaMMCHOBAaHUC JUCHHUIIIIMHBI B COOTBETCTBHUH C y‘ICGHBIM HJIaHOM)

38.03.01 DxoHOMHKA

(koJI, HANMEHOBAHWE HAMPABIICHUS IMOATOTOBKH/CIICTIHAIEHOCTH)

duHAHCHI U KPESAUT
(HanMeHoBaHUE 00pa30BaTEIbLHON IPOrPAMMBI)

OuHas/oyHo-3a09Has hopma 0OVUEHUA
(popma oOyueHus)

I'onx Habopa - 2025

Cankrt-IletepOypr



ABTop(bI)-cocTaButesb(u) PILI:

HepxaBun CBsiTocnaB AJEKCaHAPOBUY, NpeENoaaBarenb Kadeapsl Ou3HeEC-
uH(pOpMaATUKU

3aBenyromuii kadenpoii:

HaymoB Brnamumup HwukonaeBud, HOKTOp BOEHHBIX Hayk, Mpodeccop,
3aBeayromuii kadgeapoi onznec-uHOOPMaTHKA

PaGouas nporpamma gucrtuunasl b1.B.J1B.06.01 «CoBpemMeHHbIC MPUKIIATHBIE
nH(OPMAITMOHHBIE TEXHOJIOTHI» OJI00peHa Ha 3acenaHuu kadeapsl Owm3Hec-
uHdopmaTuku (axkynprera skoHoMukd U punancoB C3NMY PAHXul C.

rpotokoit Ne 10 ot «27» aBrycra 2025 T.



COJIEP’KAHUE

1. Ilepeyenb mIaHMPYEMBIX pPe3yJbTATOB 00y4eHUs MO AUCHUIINHE, COOTHECEHHBIX €

IVIAHMPYEMbIMH Pe3y/IbTATAMH 0CBOCHHUSI 00PA30BaTEIbHON MPOTPAMMBL...........ocoveennen.n. 4
2. O0beM 1 MeCTO AMCUMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrPAMMBL................... 5
3. ConepskaHue M CTPYKTYPA THCHMIITIMHDBL. .........oeeeeiureeeenireeeeenureeeessssreeessssseeesssssseeessssseeesanns 7
4. Tunbl OLIEHOYHBIX MATEPUAJIOB, IOKA3aTEJIH U KPUTEPUU OLEHUBAHUS. ..........ccceennnnen. 11

5. ®opMbl aTTECTAIIUM, TUIIOBbIE OLIEHOYHbIE MATEPHUAJIBI /ISl TEKYIEr0 KOHTPOJIA
ycneBaeMoCTH 00y4alomuXcsl, KpUTEPUH U MIKAJbI OIleHHBAHUS 110 KOHTPOJIbHBIM
TOUIAM . ..o eeeee e e e e et e e e et e e e e e e e e e te e eeeeaan e e eea e e eeaneeeeaanaaeeeennaeeennneeeennnaeeennnaaeeeennaaeeennnn 15

6. @opMbI NPOMEKYTOYHOM ATTECTAUNM, KPUTEPUH U HIKAJIA OLleHUBAHUS, TUIIOBbIE
OLEHOYHbIE MATEPUAJIBI 11O JUCHMIIIIHMHE. .........oeeeriurrreeeeerreeeaninreeeeesnseeesssssseeeessssseessssssseesannes 21

7. MeToauyeckue MATEPHUAJIBI 10 OCBOCHUIO THCHMIITIMHBL. .........ovvveeeeiireeeeenirreeeeeneneeeeennns 28

8. YueOnas simtepaTypa u pecypcbl HHGOPMANMOHHO-TEJIEKOMMYHUKAIMOHHOM CeTH
L0 N 1) ¢ (3 PSSR 29

9. MaTepuajibHO-TeXHUYeCKas 0a3a, MHPOPMAIIMOHHbIE TEXHOJIOTMH, IPOTPAMMHOE
o0ecrieyeHue 1 HHPOPMANMOHHDBIE CIIPABOYHBIE CHCTEMDbL. .......cccccuvvreeeeerieeeaninrreeeeneneeeeannns 30



1. Ilepeyenb MJIAHUPYEMBIX Pe3y/JIbTATOB 00y4eHHs 10 TUCHHUILIHHE,

COOTHECCHHBIX C INIAHUPYEMBIMHU pPE3YyJAbTaTaMHU OCBOCHUSA

00pa3oBaTeJIbHOM NMPOrPaMMBbI

Hucuuniuaa b1.B.JIB.06.01

«CoBpeMeHHBIE TPUKIATHBIE HWHPOPMAIMOHHBIC

TeXHOJIOTUM»  oOecneunBaeT  (QopmMupoBaHue y  OOyYalONMIUXCS  CIEIyIONIEH
po¢eCCHOHATLHON KOMIIETESHIIHH :
OTO/TO n Kon HauMeHoBaHnue Kon HanmeHoBan Oopa3oBaTeabHbIH
pexBu3uthi [1C KOMIIET WHIHK ue pe3yabTar
Komnerenuuu
eHIN U aTopa | WHIUKATOpa
JOOCTH | JOCTH:KEHUS
JKeHHS | KOMIIeTeHIIN
KOMIIE
TeHIH
i
OoTo [TIKc OC | Cnocoben [IKc [Ipumensier [IKc OC 1II - 6.3 3-1.
A -6 MIPUMEHSTH TTPU OCII | ocHOBHBIE 3naem
’ pereHIN -6.3 METOBI TEOPETHUYECKYIO
KoncynsTupoBanue
npoQecCUOHATLHBI MPECTAaBICHN | OCHOBA  yINPaBIICHUS
KIIUEHTOB TI0
X 3aJ1a4 OCHOBHBIC sl M QJITOPUTMBI | B3aUMOOTHOIICHUSIMU
WCTIOJIb30BaHUIO
METO/IbI, CIIOCOOBI 00paboTKM C KJIMCHTaMHU.
(hMHAHCOBBIX
U CpElICTBA JIAHHBIX,
MIPOAYKTOB H YCIIYT. [IKe OC I1I-6.3. 3-2.
MOJTyYeHHUS, UCTIONB3YET
3naem TEHIEHIIUN
TD XpaHEHUS uupoBkIe
pexo0padoTKH TEXHOJIOTUH PasBUTHA
A/02.6. TIonGop B uH(OpMAIHH, mis pemenus | COPPEMCHHBIX
HHTEpecax KJIMEHTa YIIPaBIIATH npoeccHoHa TEXHUYCCKUX CPEACTB
IIOCTABIIMKOB B3aUMOOTHOILIECHUS BHBIX 3a/1a4. M MHQOPMALMOHHEIX
(hMHAHCOBBIX yCIIyT MM C KIHEHTAMU TEXHOJIOTHH.
u (MSD CRM) B
KOHCYILTHPOBAHMC NPeNPHHAMATENLC [IKc OC1I - 6.3 V-1.
KJINCHTA TI0 KOM JIEATEILHOCTH, Vmeem paGotath ©
OTPaHUYCHHOMY B TOM YHCIIE C oy p——
KpyTry QUHAHCOBBIX UCIIOIb30BAaHUEM KOMILIEKCAMH o
HPOIYKTOB COBPEMEHHBIX YIIPABIEHUIO
MH(OPMAIHOHHBIX KJINEHTCKUMHU
TEXHOJIOTHH 1 B3aUMOOTHOILICHUSMH.
Pexsuzutsl IIC IIPOrpaMMHOT0
obecrieueHus. [IKc OCII- 6.3 V-2.

08.018 Croeruanuct

10 YIIPaBICHUIO
pHUCKaMH, yTB.
MIPUKa30M
MuHTpyna u
COITHMATFHOM
3amuTel PO ot

17.09.2018 Ne564n

Ymeem wucnonn3oBaTh
JUISt perieHus
AHAJIUTUYCCKUX nu
YIIPABICHYCCKUX
3a7a4
nH(GOPMAIOHHBIC
TEXHOJIOTHH.




2. O0beM U MeCTO IMCHUIJIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM
MPOrpamMmabl

O0BbeM TUCHMILIMHBI

OOmiast  TPyJOEMKOCTh  JUCHUMIUIMHBI ~ COCTaBisieT 4  3a4yeTHBIC
eaunuibl/ 144 akagemuueckux/108 acTpOHOMUYECKHUX YACOB.

JlucuuIuiiHa peanu3yeTcsl YaCTUYHO C MPUMEHEHUEM JUCTAHIIMOHHBIX
oOpa3oBarebHbIX TexHoJorui (panee — JJOT).

O06beM auciuILIMHEL, 3a uckitoueHueM JIOT (s ouHOH/0YHO-3a09HOM
dbopmMbl  00yYeHHS): KOJIMYECTBO aKaJEMHUYECKHX YacoOB, BBIJICIICHHBIX Ha
MpaKTUYECKUe 3aHATHs — 56/28 aK.4., KOHTPOJb — 36/36 aKk.4., KOHCYJIbTAIIUHA —
2/2 ak.u.

[Iporpammoii mpeaycMOTpeHa caMoCTOsITeNbHas padoTa CTYJCHTOB B
oobeme 50/78 ak. 4., u3 Hux 42/70 ak.4. - KOJIUYECTBO aKaJEMHUYECKHX YacCOB,
BBIJICJICHHBIX HAa NPAaKTUKOOPUEHTHUPOBAHHBIC 3aJlaHUsI U TEKYIIUU KOHTPOJb
YCIIEBAEMOCTH, 8 aK.4. — Ha CAMOIIPOBEPKY.

JlocTynm K cHUCTeMe AUCTAaHIMOHHBIX OOpa30BaTEIbHBIX TEXHOJOTUM
OCYILECTBJISIETCS ~ KaXJbIM  OOy4YarolIMMCS  CaMOCTOSTENIbBHO C  JII00OTO
ycTpoiicTBa Ha moptaie: https://Ims.ranepa.ru/. Ilaposb U JOTUH K JUYHOMY
KaOWHETY/PO(UITIO IPEOCTABISACTCS CTY/ICHTY B JIeKaHaTe.

[TpakTudeckue 3aHsITUS OPTAHU3YIOTCS T10 TPYIINaM B BUJIE CEMUHAPORB B
JINAJIOTOBOM PEXKHME.

B pamkax camocTosATenbHOM pabOThl CTYACHTHI HM3Y4alOT MaTepHayl B
IEASX TOJATOTOBKM K  BBINIOJHCHHUIO H  3aluTe  IpodeccroHaIbHO-
HCCIIEIOBATENILCKUX  3aJaHWi, WHTEPAKTHBHOM paboTe TIO0  PEIICHUIO
poeCCHOHAIILHO-UCCIISIOBATCIbCKUX ~ 3aJIaHMK  HAa  KOMIBIOTEpaxX B
KOMITBIOTEPHOM KJIacCe C TEKYIIUM OOCYKJIEHHUEM X0/1a U Pe3yJIbTaTOB PEILICHHUS.

Mecto nucunmiunbl B ctpykrype OII BO

JlncumruimHa b1.B.JZIB.06.01 «CoBpeMEeHHbIE MIPUKJIATHBIE
UH(OPMAITMOHHBIE TEXHOJIOTHI» BXOJIUT B 4acTh, ((OPMHUPYEMYIO YUYACTHUKAMHU
oOpa3oBaTelbHBIX OTHOIIEHWH 10 HampaBieHuio OakanaBpuata 38.03.01
«OKOHOMUKAy», HAMPaBICHHOCTh (Mpoduin) «DUHAHCH U KpeauT». M3ydaercs
Ha ouHOU popme oOydeHwus B 8-M cemecTpe (BTOpoM cemecTpe 4-To Kypca), Ha
OYHO-3204HOM (hopme 00ydeHus B 7-M cemecTpe (IepBoM cemecTpe 4-ro Kypca).
JucuuminHa onupaercs Ha MUHUMaJIbHO HEOOXOIUMBIA 00bEM TEOPETUUECKUX
3HaHUH, a TAKKE Ha MPUOOPETEHHbBIE paHee 3HAHUS, yMEHHUS U HaBBIKOB B 00J1aCTH
MH(OPMAIIMOHHBIX TEXHOJIOTHH, MOJTY4YEeHHBIX B pamkax aucuuiuiid b1.B.04
«IKOHOMHUYECKAS nHpopMaTrKa, b1.0.06 «AnropurmMuzanus 151
nporpammupoBanre» U b1.B.05 «AHanu3 u BU3yanuzanus 1aHHBIX).

O0beM TUCHUIUIMHBI, peanusyeMbiii ¢ npumeHeHueM CJ/1O: konudecTBo
aKaJeMUYECKUX  YacoB, BBIJICIICGHHBIX HA  CaMOCTOSTEIbHYIO  paboTy
oOydarommxcs (Uisl  OYHOM/OYHO-3a04HOM  (OpMBI  O0yYEHHS): BCErO C
npumeHenuem C/1O — 50/78 ak.u.



3HaHUS, YMEHUS W HABBIKH, MOJIYYEHHBIE TPU H3yYCHUHM ITUCIUILIAHBI,
WCIIOJIB3YIOTCSl CTYJICHTAMU MPY BBHIMIOJTHEHUH BBITYCKHBIX KBATH(UKAIIMOHHBIX
pabor. DopMoOil MPOMEKYTOUHOW aTTECTAIlMd B COOTBETCTBHHM C YUYEOHBIM
TJTAHOM SIBJISIETCS] DK3aMEH.



3. Conepxanne H CTPYKTYPa AMCUUIIIIMHBI

3.1. CTpykTypa JUCLUIIIMHBI
Ounas ¢oopma obyuenus

Ne i/ HaumenoBan O0beM TUCHUILIMHBI, aK.Yac dopma
He TeM TeKYyIIero
BCEI'O KonTakTHas padoTa 00y4yaromuxcs CaMocTosiTeIbHas Y
Gota KOHTPOJISA
. a
¢ mpenoaaBaTesieM 1o BUAaAM y4eOHbIX 3aHATHI P ycneBaeMocCTH,
NMPOMEKYTOYHOH
Ilepuon TeopeTnyeckoro 00y4eHus Iepuon 5 aTTeCTAIHH
MPOMEKYTOYHOM
aTTecTaluu
(ceccus)
3ansaTus 3ansaTun UK | KCP | KD Kar | K | CPxp | CP3k Cp
JeKIHOHHOTO CEeMHHAPCKOro ™K | 0
THIIA THIIA H
T
J BJI JIP 113
p
0
a
b
Tema 1 | Pensmmonnas
MOJZIEJIb U 30 16 12 3, T
pensaunonHbie B/
Tema 2 | Hepenauuonusie
CYBJ 30 16 12 I3, T




Tema 3 | Benenue B Data
Science u 46 24 26 13, T
MalIMHHOC
oOyueHme
IIpomexyTouHas
P Y 2 36 9K3aMeH
aTTecTanus
Htoro
144 56 2 36 50
Ouno-3aounas ghopma 0b6yuenus
Ne i/ HaunmenoBan O0BbeM TUCHUILINHBI, aK.Yac d®opma
He TeM TeKyLIero
BCEI'O KonrakTHas pa6ora o0y4amommxcs CamocrosiTeabHas Y
Gota KOHTPOJIA
. a
¢ mpenoaaBaTesieM M0 BUAAM y4eOHbIX 3aHATHI P ycneBaemMocCTH,
NMPOMEKYTOYHOH
Ilepuon TeopeTnyeckoro 00y4eHust Ilepuon } aTTeCTAIUH
NMPOMEKYTOYHOM
aTTecTaluu
(ceccus)
3ansaTus 3ansaTus UK | KCP | KD Kar | K | CPxp | CP3k Cp
JEeKIHOHHOTO CEeMHHAPCKOro ™K | 0
THIIA THIIA H
T
J BJI JP 113
p
0
a
b
Tema 1 | Pemsaauonnas 30 8 24 13, T
MOJEIIb U




pensunoHHbIe B]]

Tema 2 | Hepenaunonusie

CYB]I 30 8 24 3, T
Tema 3 | Beenenne B Data

Science u 46 . “ -

MAaIIMHHOEC

o0OyueHwue
[IpomexxyTounas

36 9K3aMeH
aTTecTalusg
Htoro
144 28 36 73

HCI’ZOJZb3y€Mbl€ COKpaujerust.

JI — nmextuy - 3aHATHA, IPEIyCMATPHBAIOIINE TPEUMYIIECTBCHHYIO NIepeaady yaeOHoi HHpOopMaIiui 00yJaronmmMcs MeJarornaecKuMi pabOTHIKAMH OpTaHW3aluy U (MJIH) JIHIIaMH,

TIPUBIIEKACMbIMU OPTaHU3aNNEH K peanu3anni 00pa3oBaTeNbHBIX IPOrPAMM HA HHBIX YCIOBHSAX, ).

BJI — Buneo nekmuu.
JIP — nabopaTtopHbie paboOTHI.

[13 — mpakTHyeckue 3aHATHs (32 HCKIIOYCHUEM J1a00paTOPHBIX padoT).
UK — unauBHlyanbHbIe KOHCYJIbTALIUU.

KCP — KOHTpOJIb CaMOCTOSATENBHOM PabOTHI

KD — xoHCymbpTaIINN TTepe]] 3K3aMEHOM

Kartak — KoHTaKTHAs pa60Ta Ha aTTCCTAlMIO B IEPHUO/J OK3aMCHAITMOHHBIX ceccuit

KoHTpons - KOHTakTHasA paboTa Ha aTTECTAlUIO B IEPHOA AK3aMEHAIMOHHBIX CECCHI TSI 320YHON (POPMBI 00y IEHHS
CPxp — camocrosiTenpHas padoTa Ha IOATOTOBKY KypcOBOi paboThl/ KypcOBOTO MIPOEKTA.
CP»ak — camocTosiTenbHast padoTa Ha HOATOTOBKY K 9K3aMEHY.

CP — camocTtosTeapHas pa60Ta B CEMCCTPE HA NOAT'OTOBKY K y‘-IC6HI>IM 3aHATHAM.

T3 — npodeccHoHaIBHO-UCCIIEI0BATENLCKOE 3a1aHHE.

T — TectupoBanue.




B mnpomecce oOyueHuss NPUMEHSIOTCS CIEAYIOIIUE WHTEPAKTHUBHBIE (OPMBI: AMCKYCCUHM B MEpUOA O0OCYXKIEHUS
NPEIOAKEHHBIX OI[EHOYHBIX MAaTEPHAJIOB B X0/I€ YCTHOT'O ONPOCa, BHIMOIHEHNE U 3aIIMTa MPO(HEeCCHOHATBHO-UCCIIEI0BATEIbCKIX
3aJlaHdl, WHTEPAKTUBHAs padoTa IO pElEHUuI0 MNpodecCUOHANIBHO-UCCIEN0BATENbCKUX 3aJaHUil HAa KOMIIBIOTEpax B
KOMITBIOTEPHOM KJIacCe € TEKYLIUM O00CYKICHHEM XO0Ja U Pe3yIbTaTOB PELIEHUs, METO/Ibl KOJIEKTUBHBIX 00CYXIEHUH, padoTa B
MaJibIX Tpynmax, XakaToH U CUMYJISILUK PabOThI C TAHHBIMHU.

Tewmsl 1-3 MoryT ObITh 0cBOEHBI ¢ puMeHeHrneM D0 u JIOT ¢ KOHTpoJIeM B CUCTEME AIEKTPOHHOTO 00y4YeHHUs] AKaJIEMHUU.
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3.2. CoaepxaHue TUCIUTLIUHBI

Tema 1. Perssumonnasi moaeJib u pejsimnonnbie b1, ITIKe OC II - 6.3.

1. OCHOBHBIE TOHATHUS U TEPMUHBI PEISIUOHHONW MOJIENHU (CXemMa OTHOLIEHUS,
KOPTEX, JOMEH, KJII0Y, IEPBUYHBIN KJItOY, BHEITHUN Ki1t04). DyH/1aMEHTaJIbHbIE
CBOMCTBA OTHOWIEHHMU. MCTOpUS BO3HUKHOBEHMS PEISIUUOHHOWM MOJEIH U
pensunonHblx b/[. OcHoBHble bBJI, peanmsyromuye pensiuuOHHYIO MOJEIb
nanHbix. MS SQL Server.

2. CranpgapTHbli A3bIK 3anpocoB K pensunoHHbIM BJ[ - SQL. OcHoBHbIE
npennoxenus s3pika SQL: CREATE, DROP, INSERT, DELETE, SELECT,
UPDATE. Co3nanue u ynainenue taomwuil. /loOaBineHue MaHHBIX B TaOJIHUIIBI.
BoiOopku maHHBIX. YaleHHME W W3MEHEeHHe JaHHbIX. CoeauHeHue TaOJIuIl.
Cnoxnble oneparopsl SELECT. CoptupoBka (ORDER BY). I'pynnupoBanue
nanabeix (GROUP BY, GROUP BY ... HAVING). Berpoennbie (yHKIUU.
O6bvenunenne UNION. Ksantop cymectBoBanusi EXIST u NOT EXIST.
Beibopka ¢ wucnons3oBanuem IN, Bnoxennoie SELECT. Iloazampoc c¢
HECKOJIbKUMH YPOBHSMH BJIOKEHHOCTH.

3. [lonstre HOpMansHO (hopmbl. [lepBas HopmanbHas hopma. OyHKITHOHATIBHAS
3aBUCUMOCTh U BTOpass HopMmayibHasi ¢opma. [lomHas QyHKIMOHATBHAS
3aBUCUMOCTb, TPAH3UTHUBHAS 3aBUCUMOCTb, TPEThsl HOpMajbHas hopma.

Tema 2. Hepeasiunonnsie CYB/I. IIKec OC 11 - 6.3.
1. Beenenue u ocHoBHbIE KOHUENnU. CAP-teopema. [IpruunHbl BOSHUKHOBEHUS
NoSQL. Oco6ennoctu NoSQL.

2. YraoybonenHoe paccmorpenre ocHoBHBIX TUnoB b/[. BASE-apxutekrypa. b/]
TUINA  «KJIHO4Y-3HadeHue». JlokymeHTtoopuentupoBannbie bJl. b/l Tuna
«CEeMEMCTBO CTOJIOLIOBY.

3. I'padoBrie 6a3bl nannbix. Kpurepuu Beibopa tumna b1,

4. CoBpeMeHHBIE TPEH/IBI M ApXUTEKTYPHBIE MaTTepHBI. [10IUII0THOE XpaHeHHE.
PostgreSQL, Redis, MongoDB. NewSQL. Google Spanner, CockroachDB,
YugaByteDB.

Tema 3. BBenenue B Data Science u mammnunoe odoyuenue. I[IKc OC II - 6.3.

1. Data Science B KOHTEKCTEe OM3HEC-3a/1a4.
Brenenue B Data Science juist OuzHeca. Tunbl Ou3Hec-3a71a4 U COOTBETCTBYIOIINE
um wmozenmu ML. IlporrosupoBanme cmpoca u BbIpydkd. Kiaccudpukamnus

KIIMCHTOB WK cleloK. CerMeHTanusl KJIUEHTCKON 0a3bl IS MepCOoHA3aIun
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MapkeTuHra. JKU3HEHHBIH UK OW3HEC-MPOEKTa MO MAIIMHHOMY OOYYEHUIO
(CRISP-DM). IIpenobpaboTka u nccieqoBaHue JaHHbBIX JJ11 OM3HEC-aHATUTUKH.
3arpy3ka M TEpBUYHBIA OCMOTp JaHHbIX. [lonck anomanuil. ®@uiubTpanus,
COPTUPOBKA, IPYIIUPOBKA, arperauuvs. Busyanus3auus 1aHHBIX.

2. IlocTpoeHue u Banuaaius MPOTHO3HBIX MOJIeeH il Ou3Heca.

Coznanvne u oT0Op MpU3HAKOB JIsi Om3Hec-MeTpuk. Co3gaHue MPU3HAKOB U3
BpEMEHHBIX psfoB. PaboTa ¢ kaTeropralibHBIMU TIPU3HAKAMHE, OMUCHIBAIOIIAMU
ousHec-cymHocTd. OOy4yeHue ¢ yuduTeseM s NporHo3upoBanus. JImHelHbIe
MOJIeNIM KaK 0a30BbIi MHCTPYMEHT JIJIsl MOHUMaHUs 3aBUcuMocTeil. Henunelinbie
MOJIENIA TSI TIOCTPOEHHUSI TOYHBIX IPOTHO30B BBIPYYKH, cripoca U apyrux KPI.
Ounenka kadecTBa Mojelled B OM3HEC-KOHTEKCTe. bu3Hec-uHTepnpeTanus
MeTpuKk. Pa3Ouenune Ha o0OydYaron[yro/TECTOBYIO BBIOOPKY Il TPOBEPKH
YCTOMYMBOCTH MPOTHO3A.

3. ®UHAHCOBBIN aHATU3 OU3HEC-TTPOCKTA.

busnec-MoaenrpoBanue Ha OCHOBE MPOr1o3os ML.

OcCHOBBI MHBECTUIIMOHHOTO aHain3a. Pacuér aeHexHbIXx NmOTOKOB. KitoueBbie
MeTpuku 3¢ pextuBHocTr nHBecTunid. NPV, IRR, PI, cpok okynaemocTH.
WNutepniperanvisi  (GUHAHCOBBIX pe3ynbTaToB. [IpuHSATHE ympaBiIeHYECKHX
pElIeHN Ha OCHOBE JIaHHBIX. AHAJIM3 4yBCTBUTENbHOCTH "UTO, ecnu?".
[ToaroroBka UTOrOBOTO 3aKJIHOYEHUS U PEKOMEHIAIIMN JIJIsl PYKOBOJCTBA.

4. CoBpeMeHHbIE TpeHIbl. ABTOMaTH3alus U reHepatuBHbii MU B OusHece.
BBenenne B HEMpOHHBIE CETH ISl aBTOMATH3AIIMN CIOKHBIX 3a/1a4.

AHann3 u300pakeHui, oO0pabOTKa €CTEeCTBEHHOTO s3blka. | eHepaTHUBHBIM
WCKYCCTBCHHBIH MHTEIUIEKT B OM3HEC-TIpolieccax. bobime sS3bIKOBbIE MOJIEITH
(BAM/LLM). ABTOoMartu3aiusi CO3/IaHUsS OTYETOB, MApPKETHUHTOBBIX TEKCTOB U
muceM. Co3gaHue YaT-00TOB [JII TEXHUYECKOW TMOACPKKH U TPOJAK.
Juddysnonnsie monenu. Mcnonb3oBanue Ajid Te€HEpALUU WM300pKEHUM IS
MapKeTMHra W Ju3aiiHa. OTHYECKHE U TNPAKTUYECKUE OrpaHUYCHUs
ucnoab3zoBanus GenAl B 6usHece.

4. Tunsi OLCHOYHBIX MaT€pHuajJloB, MOKA3ATEC/IN U KPUTCPUHA OLICHUBAHUS

1.1. Ouenounbie Matepuanbl 1o gucuumumde  b1.B.JIB.06.01
«CoBpeMeHHbBIE TTPUKIIAIHBIC HH()DOPMAIIMOHHBIC TEXHOJIOTHI» BXOJST B COCTaB
OIICHOYHBIX MaTEpHaJIOB 110 oOpa3oBarenbHOM mporpamMme. COBOKYITHOCTH
OIICHOYHBIX MAaTEpPHaJIOB II0 BCEM TUCIMILUIMHAM 00pa30BaTEILHON IPOrpaMMBbl
cocTaBisieT PouHa oneHouHbIX cpencTB (nanee — POC). DOC ucnonb3lyercs npu
MPOBEJICHUU TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHOU aTTeCTaluu
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oOyyaromuxcs €  LeNbl0  OLEHUBAaHUSA  JOCTHKEHHS  OOy4aroIMMHCS
IUTAHUPYEMBIX PE3yJIbTaTOB O0YUCHHUS.

4.2. ®OC pa3paboTaH KaKk KOMIUIEKC MPOBEPOUYHBIX 3aJJaHUN Pa3InYHOTO
THUIIA U YPOBHS CJIOKHOCTH, BKIJIFOUAET KPUTEPHUH U LKAl OLIEHUBAHUS, a TAKXKE
«KJIFOYM» NMpaBUIbHbIX 0TBETOB. POC dhopmupyeTcs KaK OTAEIbHbINA JOKYMEHT
U XpaHUTCS B AJIEKTPOHHOM BHE, 10cTyl K DOC npeaocTaBieH OrpaHUuYEHHOMY
KpYTY JIMII.

4.3. Jlna caMOCTOSITeNIbHOW pabOThl OOYyYarolMXCsi NP TMOATOTOBKE K
TEKyIIeMy KOHTPOJIIO YCIEBAEMOCTH M IPOMEXKYTOUHOM aTTecTaluu B pabounx
IIporpamMmax JIUCLHUIIINH pa3MELIeHbl TUIIOBbIE IPOBEPOYHBIE 3aJaHUs, KOTOPBIE
MOKHO YCJIOBHO pa3JieJMTh Ha 3aJaHusl 3aKpbITOro, KOMOMHUPOBAHHOIO M
OTKPBITOT'O TUIIOB.

3aiaHus 3aKpBITOrO TUIIA — 3TO TECTOBBIE 3aJ]aHUS, B KOTOPBIX KayKbIi
BOIIPOC  COIIPOBOKJAETCS T'OTOBBIMM BAapWaHTaMHU OTBETOB, W3 KOTOPBIX
HEOOXOMMO BBIOpATh OJJUH WU HECKOJIBKO MPAaBUIBHBIX.

3anaHus KOMOMHUPOBAHHOTO THIA — 3TO TECTOBBIE 3a/1aHUSI, B KOTOPBIX
KQXK/IbIil BOIPOC COMPOBOKIAETCS TOTOBBIMUA BapHaHTaMU OTBETOB, U3 KOTOPBIX
HEO0OXOAMMO BbIOpaTh OJMH WM HECKOJIBKO MPaBUIIBHBIX U OOOCHOBATH CBOM
BBIOOD.

3aiaHust OTKPHITOrO TUIIA — 3TO 3aJ]aHusl, B KOTOPBIX Ha KaXIbIH BOIIPOC
JIOJDKEH OBITh IIPEVIOAKEH Pa3BEPHYTHIII OOOCHOBAHHBIN OTBET.

B 3aBucuMocTM OT THmA 3aJaHHUs PEKOMEHIOBAaHBbI ONpEICICHHAs
IIOCJIEIOBATENIBHOCTD  BBIMIOJHEHUST M CUCTEMA OLEHUBAaHUS BBIIOJHEHUS
3aJaHUM.
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4.4. Tunbl 3a1aHUH, CEHAPUU BBIIIOJIHEHUS, KPUTEPUU OLICHUBAHMUS

TUIT 3BAJAHUA

NMHCTPYKLUA

CHEHAPHU BBITIOJIHEHUA

KPUTEPUU OUEHVBAHUA

3amanue 3aKphITOro
THIIa C BEIOOPOM
OJIHOTO MPaBUIHLHOTO
OTBETa M3 HECKOJIBKHX
MIPETOKECHHBIX
BapHUaHTOB

[IpounTaiite TEKCT,
BbIOEpUTE
MIPaBUJIBHBIN OTBET

1.BHuMaTennHo IMpOYNTATh TCKCT 3aJIaHUA U ITIOHATD,
YTO B KAa4€CTBEC OTBCTA OKHMAACTCA TOJIBKO OAMH U3
NPCAJTOKCHHBIX BAPUAHTOB.

2. BuumarensHo MpoOYnTaTh NPCIAJIOKCHHBIC
BapHUaHThI OTBCTA.

3. BoiOpaTh 0J1uH BEpHBII OTBET.

4. 3anucatb TOJIbKO HOMEp (WK OYKBY) BEIOPAHHOTO
BapHaHTa OTBeTa (Harpumep, 3 wiu B).

OTBeT cunTaeTcs BEPHBIM, €CITH
IIPaBWIBHO YKa3aHa Ludpa wiu
OykBa

3aHaHI/Ie 3aKPBITOTO
TUIIA HA YCTAaHOBJICHUC
COOTBECTCTBHUA

[IpouuTaiite TeKCT U
YCTaHOBUTE
COOTBETCTBUE

1.BaumaTenbHO MMpOYUTATh TCKCT 3aJIaHUA U ITOHATD,
4TO B KAYCCTBC OTBETA OKUAAIOTCA IMAPbI 3JICMCHTOB.

2. BuumarenbHO MpOYUTaTh 00a CIIUCKA: CIIUCOK 1 —
BOIPOCHI, YTBEPXKACHUS, (PaKThl, IOHATHS U T.1.;

CITMCOK 2 — YTBCPIKACHNA, CBOMCTBA 0OBEKTOB U T.H.

3. ComocTaBUTh JIEMEHTHI CIIUCKA 1 ¢ dlIEMEeHTaMu
cncka 2, chOpMUPOBATH MAPHI AJIEMEHTOB.

4. 3anucatb nomnapHo OykBbl U IUDPHI (B
3aBHCUMOCTH OT 3aJlaHHs1) BApPUAHTOB OTBETA
(manpumep, Al nnu b4).

OTBeT cynTaeTCsi BEpHBIM, €CIIH
NPaBUWIBHO YKa3aHbI HUPPHI WK
OYKBBI

3alaHue 3aKpBITOTO
THUIIa C BEIOOPOM
HECKOJIBKUX

[IpounTaiite TEKCT,
BbIOEpUTE
IIPaBUJIBHBIE OTBETHI

1.BaumMaTensHO MMpOYUTATh TCKCT 3aJIaHUA U ITIOHATD,
YTO B KAa4C€CTBC OTBECTA O KMAACTCA HECKOJIBKO
MPpaBHUJIbHBIX OTBCTOB U3 MPCAJIOKCHHBIX BAPUAHTOB.

OTBeT cunTaeTCst BEpHBIM, €CIIH
IIPABWJIBHO YCTaHOBJIEHBI BCE
COOTBETCTBUS (TIO3ULIUU U3
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MpaBUJILHBIX OTBETOB
U3 HECKOJIBKUX
MPEIIOKEHHBIX
BApUAHTOB

2. BHMMaTenpHO MPOYUTATH MIPEITIOKEHHBIE
BAPUAHT-ThI OTBETA.

3. BeiOpaTh HECKOIBKO TTPABUIILHBIX OTBETOB.

4. 3anucath TOJIBKO HOMEpa (MK OYKBBI)
BBEIOpAHHOTO BapuaHTa OTBeTa (Hampumep, 1 4 umu A
D).

OJTHOT'O CTOJIOIa BEPHO
COIOCTABJICHBI C MTO3UIUSMH
JIPyToro)

3a/iaHue 3aKpBITOTO
THUIIA HA YCTAHOBJICHUE
HIOCJICI0BATEIBHOCTH

[IpounTaiite TeKCT U
YCTaHOBUTE
IIOCJIEI0BATEIbHOCTh

1. BaumarensHO MpoOYrTaTh TCKCT 3alaHUA U
IIOHATH, YTO B KAYCCTBC OTBETA OXKHNAACTCA
IOCIC0BATCIIBHOCTD DJICMCHTOB.

2. BEHuMaTenpHO MpoYnTaTh NPCIJIOKCHHBIC
BapHUaHTbI OTBETA.

3. I[locTpouTh BEpHYIO MOCIEI0BATENBHOCTD U3
MIPEAJIOKEHHBIX DJIEMEHTOB.

4. 3anucatb OYKBBI/IIUQPHI (B 3aBUCIMOCTH OT
3aJjaHMs) BApUAHTOB OTBETA B HYKHOU
nocyeaoBareabHocTy (Harpumep, bBA nnm 135).

OTBeT cuuTaeTcs BCPHBIM, €CJIN
MPaBUIBLHO yKa3aHa BCs
MOCJIE€A0BATEIBHOCT UGD

3anaHue
KOMOWHHUPOBAHHOTO
THUIIa C BEIOOPOM
OJTHOT'O TIPAaBUIIBHOTO
OTBETA W3
NPEUTOKEHHBIX U
000CHOBaHHEM BBIOOpA

IIpounraiite TEKCT,
BbIOEpHTE
MPaBWIbHBIN OTBET U
3aMUIINTE
apryMEHTHI,
000CHOBBIBAIOIIIIE
BBIOOp OTBETA

1.BHMMaTenpHO MMpOYUTATh TCKCT 3aJIaHUA U ITOHATD,
YTO B KA@4CCTBEC OTBCTA OKHUAACTCA TOJIBKO OAMH M3
NPCAJIOKCHHBIX BAPUAHTOB.

2. BamMmarenbpHO IMPOYUTATh NPEII0OKCHHBIC
BapHaHThbI OTBCTA.

3. BeiOpaTh OJ11H BEpHBII OTBET.

4. 3anucath TOJIBKO HOMEp (W1 OyKBY) BEIOPAHHOTO
BapHaHTa OTBETA.

OTBeT cunTaeTCsl BEpHBIM, €CIIH
NpaBWIBHO yKa3aHa mudpa uimu
OyKBa U IIPUBEIECHBI
KOPPEKTHBIE apIyMEHTHI,
HCIIOJIb3yEMbIE IIPU BHIOODE
OTBeETa
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5. 3anucaTh apryMeHThbI, 000CHOBBIBAIOIIUE BBIOOP
oTBera (Hampumep, 4 TeKCT 0OOCHOBAHWS).

3a/laHue OTKPBITOTO
THUIIA C Pa3BEPHYTHIM
OTBETOM

[IpounTaiite TeKCT U
3aMUIINTE
pa3BEpHYTHIN
000CHOBaHHBIN OTBET

1. BaumarensHO MMpOYUTaATh TCKCT 3alaHUA U ITIOHATH
CYTh BOTIpOCA.

2.IIpogymaTh JOTHKY M IOJIHOTY OTBETA.

3.3anucarb OTBET, UCHOJIb3YSl YETKHE KOMITAKTHbIE
(OpMYITHPOBKH.

4.B ciiyyae pacyeTHOM 3a/1au, 3a1IMCaATh PEIICHUE U
OTBET

OTBeT cuuTaeTcs BCPHBIM:

1. OrcyrcTBHE (aKTHUECKUX
OIINOOK.

2. PackpeiTe 00bema
UCIIOJIb3YyEMBIX MTOHATUI
(monHOTa OTBETA).

3.000CHOBaHHOCTH OTBETA
(Hamu4Ke apryMeHTOB).

4. Jlornueckast
[IOCJIEI0BATEEHOCTD
M3JIaraeMoro Marepuaia.
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4.5. OOmas mKajga OIICHUBAHUS PE3yIbTATOB TEKYIIETO KOHTPOJISA
YCIIEBAEMOCTH M TIPOMEXYTOYHOM aTTecTauu o0ydaromuxcs ¢ mpuMenearnem bPC

ECTS
Hrorosasn T bunapuas | ]
0a/uIbHas OllEeHKA PAHIUHOMHAN CHETEMA cucTeMa wnomnoii | /1'% Dunapnoi
95-100 O MO A P/ Passed
85-94 B P/ Passed
75-84 Xoporo 3a4TeHO C P/ Passed
65-74 D P/ Passed
55-64 VY 10BJIETBOPUTEIIBHO E P/ Passed
0-54 HeynoBiieTBOpUTEIBLHO He 3auTeno F F/Failed
CooTHomieHue OaioB 32 TEKYIIMA  KOHTPOJb  yCIEBAEMOCTH U

MPOMEKYTOUHYIO ATTECTAIMIO, & TAKKE MOBTOPHYIO MTPOMEKYTOUHYIO aTTECTALUIO:

MakcumanbHast cymma | MakcumaibHas MaxkcumanbHas MakcumanbHas
0aJLIIOB 3a TEKyLIU cymmMma 0ajioB 3a UTOTOBast cymMa 0asioB 3a
KOHTPOJIb MIPOMEKYTOUHYIO OayTbHAs MMOBTOPHYIO
yCIIeBaEMOCTH aTTECTalUI0 OIICHKA MIPOMEKYTOUHYIO
aTTECTallUI0
60 6a10B 40 GamioB 100 6anioB 100 6amnoB

5. (I)OprI aTTeCTallui, TUIIOBbIC OLICHOYHbIC MaTEPHUAJIbI AJ TEKYLIEI0
KOHTPOJIAA YCIIEBACMOCTH oﬁyqamumxcn, KPUTEPHUH U IIKAJbI ONCHUBaAHUA
IO KOHTPOJIBHBIM TOYKaM

5.1. B xone peanuzanuu AUCIUIUIMHBI UCTIONB3YIOTCS CIEAYOIMue (HOopMbl
TEKYIIEro KOHTPOJII YCIEBaeMOCTH oOydaromuxcs (B TOM 4YHUCIE, 3aJaHusl K

KOHTPOJIbHBIM TOUKaM):

I3 — npodeccrnonaabHO-UCCIE0BATENbCKIE 3a1aHusl, T — TeCTUPOBaHUE.

Tema 1. Penrsinuonnast Mmogesb 4 peiasiimoHnbie b/{

IlIpogpeccuonanvno-uccaedoeamenvckoe 3aoanue no meme 1:

CxeMa JaHHBIX
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STUDENT

[T

COURSE

FULL_NAME T o
DOB PROGRESS MNANE
¥ o N_HOURS
= ID_STUDENT FROFESSOR:
ID_COURSE ==
MARK
PROFESSSOR
fo =
SURNAME
NAME
MIDDLE_NAME
DOB
Taoauua yuyamuxcs cryaenros: (STUDENT)
EH STUDENT
ID = | FULL_NAME =~ DOB -
+ Bopgpoea MapuaHi 24.06.2000
+ 2 PuibbAkoB [aBpUM. 22.04.2002
+ 3 MaweHko Apocnal 25.04.2002
i 4 MapuyeHKko 3mma b 25.02.2000
+ 5 Kpy4yuHuHa 3Imuny 20.02.2002
+ 6 Tapacos MrHaTui 05.09.2002
+ 7 NMospgosa Mupochn: 20.08.2000
+ 8 lopwkoe Enuceld C 15.12.2000
+ 9 BuwHAkos PocTuUc 10.02.2000
i 10 PymaHues purops 17.06.2001

Ta6auua ycnesaemoctu cryaeHToB: (PROGRESS)

B8 PROGR

ESS

ID

4

V=1 - DR S = R, RN - TS IR S — |

=
=

ID_STUDENT -
15
18

13

18
13
19

ID_COURSE -

g o = LW =] N

=
(=) I

MARK

4

B B LWL oL

Taoauna npenogoBareibckoro coctaBa: (PROFESSOR)
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5 PROFESSSOR

ID - SURNAME - NAME =~ MIDDLE_NAI - DOB -
+ HenouH Kaszumup MoaecTtoBmu 20.06.1965
i 2 CenueepcToB AHaTONUK Hupunnosuu 04.11.1986
+ 3 PeweToB Mropb MBaHoBMY 19.04.1982
i 4 WrHaTtosa KpuctuHa BcesonopnosHa 05.10.1988
+ 5 Actaxos Mocud HeHucoBuy 16.01.1979
Ta6auna yueonnix npeameros: (COURSE)
£ COURSE
ID - NAME - N_HOURS ~  PROFESSOR ~
+ ABTGMﬂTusupoBaHHble MHGOPMALMOHHBIE CUCTEMBI 112 1
+ 2 Basbl gaHHbIX 96 1
+ 3 MHbopmauMOHHbIE TEXHOIOTHUM 120 2
+ 4 KomnbloTepHbIe CETH 100 3
+ 5 OnepauMoHHbIE CUCTEMBI 85 4
+ 6 MNMporpammuposaHue 120 5
Bonpocel, 3aganus.
1. Br10path Bcex CTyA€HTOB, IO poxAeHUs KoTopbix He 2000.
2. Bbl6paTB BCC MMPCAMCTBI, HANUMCHOBAHHNEC KOTOPBIX HAUYMHACTCA Ha «K»
i «Mp.
3. OrnpenenuTs Ha3BaHUS NPEIMETOB, HA KOTOpbIe 0TBeieHo oT 100 mo 120
qacCoB.
4, Coortnectn Gamunuro u HHHLUAJIBI IIPCIIOAABATCIIA C HA3BAHUCM
npeamMceTa.
5. BriBectn mpeaAMeET, 110 KOTOpOMY CaMast HU3Kasl yCII€EBACMOCTb.
6. BriBectu cpeanuii 0amn crygeHToB. Ton-3 yCnemHsx CTyJ€HTOB 110
9TOMY IIOKa3aTcCIIro. Tom-3 OTCTaroIux. O6T>CILI/IHI/ITB Ta6JII/IHI>I.
7. Ectb 11 kpyriibie oTau4HUKU? (Y4ecTb, YTO KTO-TO BO3MOKHO HE C/IaBall

HECKOJIbKO IIPEIMETOB)

8. BriBecTn mpeaMeThl U CPENHIOD YCIIEBAEMOCTD ISl KakKI0TO
IIpenoaaBaTes
9. KTo u3 npenonasaresneil He NpenoJaET HU OJUH IPEAMET?

10.  Bospact npenojaBartensi B CpaBHEHUHU CO CPEHEHN YCIIEBAEMOCThBIO O

peaMeETy.

11. BbIBecTu MpETEHACHTOB HAa KPACHBIN AUIIOM (MPOLEHT 4 MeHbliie 25%).

Y‘-ICCTB, 4YTO CCTb KPYTIJIbIC OTIIMYHHUKH.

19



12.  KTo mosy4ut 0OBIYHBIN TUTIIIOM?

13. BreiBectu crircok goiaroB: @O KOHKPETHOTO CTyICHTa — MPEIMET,
KoTopbii OH He caan [Jlonmomuutensno @O npenoiaBatesnis 3TUX IPEAMETOB].

Tecmupoeanue no meme 1.

3az[aHHe 3aKpBITOI'O THIIA C BI)I6ODOM OAHOTI'O ITPAaBUJIBHOT'O OTBCTA M3
HCCKOJIbKHX IMPCAJIOKCHHBIX BAPHUAHTOB.

BaumarensHO HpO‘-IPIT&ﬁTG TCKCT 3aJaHUs U IIOHATH, YTO B KAUCCTBC OTBCTA
OKHUIAaCTCA TOJIIBKO OAWH U3 IIPCIJIO0KCHHBIX BAPHUAHTOB.

BHHUMaTeNbHO IPOYNTANTE IPEIIOKEHHBIE BADUAHThI OTBETA.
Bri6epute oauH BEpHBIN OTBET.

3anumure ToJIbKO HoMep (Hiik OyKBY) BRIOpAaHHOTO BapHaHTa OTBETA
(manpumep, 3 nnu B).

1. Kaxoit npunuun CAP-TeopeMsbl At pacipeieIeHHbIX CUCTEM OOBIYHO
ocnabisiroT B NoSQL CYB/I niist nocTu)eHus BBICOKOM TOCTYITHOCTH U
YCTOMYHUBOCTH K Pa3JIeICHUIO CETH?

a) CorjaacoBaHHOCTb
0) HoctynHoCTh
B) YCTOMYUBOCTD K Pa3/I€ICHUIO

r) Hu ogun U3 nepeuncieHHbix

3a):[aHHe 3aKpPBITOI'O THUITA Ha YCTAHOBJICHHUC COOTBCTCTBUSA

BaumartensHO HpO‘IHT&fITC TCKCT 3a4aHUsAI U HOfIMPITC, 9TO B KQUCCTBEC OTBCTA
OKUIAOTCA IIapbl 9JICMCHTOB.

BuumarenbHO nmpounTaiiTe 00a CucKa: CUCOK 1 — BOMPOCHI, yTBEPKIACHUS,
(baKTbl, HOHSTHS U T.J.; CHUCOK 2 — YTBEPKICHUS, CBOMCTBA OOBEKTOB U T.J.

ComnocraBbTe 37IEMEHTHI crUCcKa | ¢ aeMeHTamMu crucka 2, cQopMUpyiTe napsl
JJIEMEHTOB.

3anummre monapHo OYKBHI ¥ UQPHI (B 3aBUCUMOCTH OT 3aJ]aHus1) BApHAHTOB
otBeTa (Harpumep, Al unu b4).

20



2. YcTaHOBUTE COOTBETCTBUE MEXKIY oneparopoM SQL u ero Ha3HaAYEHUEM:

1 — INSERT

2 — SELECT
3 — UPDATE
A — BBIOOpKaA

b — noGaBnenune

B — u3smenenue

SaHaHI/IC 3aKpBITOI'O THUIIA C BBI6ODOM HCCKOJIbKHX IMPAaBUJIbHBIX OTBCTOB M3
HCCKOJIbKHX MPCAJIOKCHHBIX BAPUAHTOB

BHumartensHO MpoYnTaiTe TEKCT 3aJaHUS U IOMMUTE, YTO B KAUECTBE OTBETA
0’KMJAETCSI HECKOJIBKO MPABUIIBHBIX OTBETOB U3 MPEJIOKEHHBIX BAPUAHTOB.

BHuMAaTeIbHO IPOYUTANTE IPEAJIOKEHHBIC BADUAHTHI OTBETA.
Bri6epuTe HECKOJIBKO MPaBUIIbHBIX OTBETOB.

3anumuTe TOJIBKO HOMepa (Wi OYKBBI) BHIOPAaHHOTO BapUaHTa OTBETA
(manpumep, 1 4 wu A T).

3. Kakue u3 cnenyromux yrBepxkacHuii 0 NoSQL sBIISIIOTCS BEpHBIMU?
a) NoSQL cucrembl No1ep>KUBAIOT TOPU30HTAIBHOE MACIITAOMPOBAHUE.

6) Document-oriented 6a3b1 TaHHBIX XpaHAT naHHbIE B (hopmate JSON unu
BSON.

B) Bce NoSQL cucrems! o6ecrieunBatot ctporyto ACID-KOHCUCTEHTHOCTD 110
YMOJIYAHHUIO.

r) Key-value 6a3p1 JaHHBIX 00€CIIeUnBaIOT OBICTPBIA IOCTYI K JJAHHBIM T10
KITIOUY.

1) I'pacoBbie 0a3bl TaHHBIX TJI0XO0 MOAXOAT ISl aHAIN3a COLUATIBHBIX CETEeH.

e) NoSQL 0a3bl JaHHBIX HE MOJJEPKUBAIOT PACIPEAEIEHHOE XPAHEHHE.

3ajaHue 3aKpBITOrO THUIA HAa YCTAHOBJICHHUE MOCISIOBATCILHOCTH

BHumarensHO MpoYnTalTE TEKCT 3aJaHUS U IOMMUTE, YTO B KAYECTBE OTBETA
OKHaeTCs IIOCIE0BATEIILHOCTE DJIEMEHTOB.
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BHuMaTenpHO NpOYnTANTE MPEAI0KEHHBIE BAPUAHTHI OTBETA.
ITocTporite BEpHYIO NIOCIEA0BATENBHOCTD U3 MPEIJIOKEHHBIX DJIEMEHTOB.

3anummre OyKBbl/IU(PHI (B 3aBUCUMOCTH OT 3a/1aHMsI) BAPUAHTOB OTBETA B
HY>KHOU nociieioBaTesnbHocTu (Hanpumep, BBA nnm 135).

4. Pacnionosxute 3Tamnsl paboThl ¢ rpad0BOil MOJIEIBIO MTPU MPOEKTUPOBAHUH B
JIOTUYECKHU MTPABUIIBHOM MOPSJIKE.

a) Beienenue Tumnos cBszeit (pédep) Mexay o0ObeKTamMu (IpyT, MOKYMa, CBs3aH
C Y T.IL.).

0) Onpenenenue TUIOB BepIIUH (110JIb30BaTEIb, TOBAP, TOPO U T.I1.).
B) Ha3nauenue cBoiicTB (aTpuOyTOB) BepiIMHAM U pEOpam.

r) @opMyIUpOBaHKHE TUITMYHBIX 3aMPOCOB B TEpMHUHAX 00Xxoaa rpada (mouck
IyTH, COCEAEH, INA0JIOHOB CBA3EH).

3aI[aHI/IC KOM6I/IHI/IDOBaHHOFO THUIIA C BBI6ODOM OJHOTI'O IMTPaBUJBHOI'O OTBCTA U3
NpCAJIOKCHHBIX MU 000CHOBaHUEM BI>I6ODa

BHuMaTenpHO NpoYnTaTe TEKCT 3a1aHUS U IOMMHUTE, YTO B KAUECTBE OTBETA
0’KMJAETCS TOJIBKO OJIMH U3 MPEJI0KECHHBIX BAPUAHTOB.

BHuMaTenbHO TpoYnTanTe NpeIyI0KEHHbIE BApUAHThI OTBETA.
Bri6epute ouH BEpHBINA OTBET.
3anuiuTe ToJIbKO HoMep (Wi OYKBY) BRIOpaHHOTO BapHaHTa OTBETA.

3anummTe apryMeHThl, 000CHOBBIBAIOIIHE BBIOOP OTBETa (Hanmpumep, 4 TEKCT
000CHOBaHUS).

5. s tabnuibl «KiaueHTh» He00X0IUMO TapaHTUPOBATh, UTO KaXIAOMY
KIIMEHTY COOTBETCTBYET YHUKAIbHBINA UACHTU(UKATOP U HEJIb351 BCTABUTH
nyonupyromuiics Homep. Kakoit mexanusm pensiuonHoit CYBJ] ny4rie Bcero
MOAXOIUT I OTOr0?

a) Buemnnii ktou (FOREIGN KEY)
0) Ilepuunsrnii karou (PRIMARY KEY)
B) Orpannuenne CHECK (CHECK CONSTRAINT)

r) Tpurrep (TRIGGER)
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SaﬂaHI/IC OTKPBITOrO THIIA C PA3BEPHYTHIM OTBETOM

BHuMaTeNbHO IPOYNTANTE TEKCT 3aJaHUs U TIOMMUTE CYTh BOIIpOCaA.
[IpoxymaiTe JIOTUKY U MTOJTHOTY OTBETA.

3anuIIMTe OTBET, UCIIOIB3YS YeTKHE KOMIIAKTHBIC (POPMYITUPOBKH.

6. [Ins1 XxpaHeHus: JTaHHBIX UHTEPHET-Mara3nuHa He0oOX0UMO BbIOPATh TUIT
CYBU. Kakue (hakTopbl MOBIUSAIOT HA Balll BHIOOP B MOJIb3Y PEISIIUOHHON
CYB/J1? HazoBute He MeHee TpEX (PaKTOPOB M KPATKO UX OOOCHYMTE.

Tema 2. Hepeasimnonnnie CYB/I.
Ilpogpeccuonanvno-uccnedosamenvckoe 3a0anue no meme 2.

CropoekTupoBaTh JOKYMEHTHYIO MOJCNIb JUIS aHAIM3a MNPOJaX, MEpeBeas
PEISIIUOHHYIO CTPYKTYPY JAHHBIX CETH MAara3uHOB B ONTUMAJIBHYIO JIOKYMEHTHYIO
Moens st MongoDB, 060ocHOBaB CBO# BBIOOD.

1. Ilpoananu3upoBaTh TAONHLBI U NPEAIOKUTE 2-3 BapuaHTa JOKYMEHTHOM
MOJIENH I XpaHEeHUs 3TUX JaHHbIX B MongoDB. [l kaxxnoro Bapuanra
000CHYMWTE €ro II0Chl U MUHYCBHI.

- Ilpumep Bapuanta 1 (Mara3uH-UEHTPUYHBIN): BCS HHPOPMALMS O
MarasuHe, ero OTAENaX U UX MpoJa)xax BKIaJAbIBAETCS B OJIMH JOKYMEHT HA
MarasuH.

[Tpumep BapuanTa 2 (Ipojaxka-LUEeHTPUYHBIN): KaKIas 3alKch O MPOJIaxKe
— 3TO OTHEIbHBIA JOKYMEHT, B KOTOpBIM BCTpoeHa HH(pOpManus o
MarasuHe ¥ IPU3HAKax Ha Ty Jary.

2. BpiOpaTh O1lMH ONTUMAabHBIA, Ha Balll B3IJIAA, BAPUAHT W HAIMUIIUTE
ckpunt Ha Python (¢ ucnonbp3zoBanrem 6MOJIMOTEKH Pymongo), KOTOPBIA:
- Cunraer nannble u3 CSV-daiinos.
- [IpeoOpasyer ux B Bally TOKYMEHTHYIO MOJIEIb.
- 3arpy3ut JaHHble B Kojuiekuto MongoDB.

3. Hamucars MongoDB-3ampocsl, 4T0OBI pEIIUTh CIASAYIOITUE 3a/1a4UH:
- Haiitu Tom-5 oTnenoB ¢ HauOOMNbIIEH CyMMapHOUW BBIPYUYKOH 3a
BECh IIEPUOI.
- IlocuntaTe CpeAHIO BBIPYUYKY I MarasMHOB Pa3HOTO THIIA
(Type) B npa3iHUYHbBIC U HEPA3THUYHBIE HECIIH.
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- JInsi KOHKpETHOro MarasuHa (Hampumep, Store=1) moiayduTb Bce
€ro JaHHbIE, BKIIIOYasi MPOJIa’kKd MO BCEM OTJeiaM 3a MOCIEAHUMN

MCCAII.

Tecmupoeanue no meme 2.

3aiaHre 3aKPBITOrO THUIA ¢ BEIOOPOM OTHOTO MPABHIBHOTO OTBETA U3
HECKOJBbKHUX NPEJUIOKEHHBIX BADHAHTOB.

BaumartenbHO HpO‘IHT&fITC TCKCT 3a4aHUA U IIOHATH, YTO B KAUCCTBE OTBCTA
OKMIACTCA TOJIBKO OAWH U3 IIPCIJIOKCHHBIX BAPUAHTOB.

BHuMaTenpHO NpoynTanTe MpEeII0KEHHbIE BAPUAHTHI OTBETA.
Bri6epurte ouH BEpHBIN OTBET.

3anumuTe ToJIbKO HoMep (Win OYKBY) BRIOPAHHOTO BapruaHTa OTBETa
(manpumep, 3 unu B).

7. Kakoii Tun HepensnuonHo# b/l Hanboree moaxoauT Ijisd XpaHEeHUs
HUepapXUUECKUX JaHHBIX, € OJUH OOBEKT UMEET BIIOKEHHBIE TOJA00BEKTHI C
JIMHAMUAYECKON CTPYKTYpOt?

a) I'padossie BJ|
6) b/l Tuna "krou-3HaueHue"
B) JloxymentHsie bJ]

r) CYB/] Tuna "ceMencTBO cTO0110B"

3aI[aHI/IC 3aKPBITOI'O TUIId HA YCTAHOBJIICHHUC COOTBCTCTBUSA

BHumartensHO mMpoYnTanTe TEKCT 3aJaHUs U IOMMUTE, YTO B KAYECTBE OTBETA
0XKUJAIOTCS Mapbl SJIEMEHTOB.

BHuMarenbHO npounTaiiTe o6a crmcka: Cimucok | — BOMpoCkl, yTBEpKACHUS,
(baKTbl, HOHATHS U T.J.; CHUCOK 2 — YTBEPKICHUS, CBOMCTBA OOBEKTOB U T.J.

ConocTaBbTe 2JIEMEHTHI CITUCKA | C 3JieMeHTaMu criucka 2, chopMHUpPYHTE Tapbl

DJICMCHTOB.

3anumure nonapHo OyKBbI ¥ UQPHI (B 3aBUCUMOCTH OT 3aJ]aHus1) BApUAHTOB
orBeTa (Hampumep, Al wiu b4).
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8. YcTaHOBUTE COOTBETCTBHE MEXY BUAOM (DYHKIIMOHATIBHONW 3aBUCUMOCTH U
€€ ONMCAaHNWEM B KOHTEKCTe HopMmanu3anuu b/I:

1 — IToyHas 3aBUCHMOCThH

2 — YactuuHas

3 — Tpan3utuBHAS

A — 3aBHCHUMOCTB HEKJIIOUEBOI'O OT HEKJIIOUYEBOIO
b — o1 yacTtu cocTaBHOrO KJroua

B — o1 Bcero coctaBHOro KJiiroua

3aI[aHI/IC 3aKPBITOI'O THUIIA C BBI6OI)OM HECKOJIbKHX IMPABUJIBbHBIX OTBECTOB M3
HCCKOJIbKHX IMMPCAJIOKCHHBIX BAPDHUAHTOB

BHuMaTenpHO NpoYnTanTe TEKCT 3a1aHUs U IOMMHUTE, YTO B KAUECTBE OTBETA
0’KMJAETCSI HECKOJIBKO MPABUIIBHBIX OTBETOB U3 MPE/JIOKEHHBIX BAPUAHTOB.

BHumarensHO HquHTaﬁTe NpCaJIOKCHHBIC BAPHUAHTEI OTBCTA.
BLI6CpHTC HCCKOJIBKO IIPAaBUJIbHBIX OTBCTOB.

3anuiuTe TOJIbKO HoOMepa (W OyKBbI) BRLIOPAHHOTO BapuaHTa OTBETA
(manmpumep, 1 4 umu A T).

9. Kakwue u3 yTBepKIeHUH 0 BpeMEeHHBIX Tabnumax B SQL sBistoTCS BepHBIMU?
a) BpeMeHHbIe TaOIUIIBI aBTOMATHYECKU YAQSIIOTCS TIPU 3aBEPILICHUH CECCUU
0) laHHble BpeMEHHBIX TaOJIUIl BUIHBI BCEM MOAKIIOUYECHHBIM MOJIb30BaTEISAM
B) BpemenHbIe TaOIHIBI MOTYT UMETh UHJICKCHI M OTPaHUYEHUS 1IeJIOCTHOCTH

r) ON COMMIT DELETE ROWS ouwninaer Tabiuily nocie Kaxjaon
TpaH3aKLUU

1) BpemenHble TaOIUIIbI XPAHITCS TOJIBKO B ONIEPATUBHOM MaMSITH

¢) ['moGanbpHbIe BpeMEHHbIE TaOIUIIbI TIOCTYITHBI U3 PA3HBIX CECCHM

3ajlaHKe 3aKPBITOrO TUIIA Ha YCTAHOBJICHUE ITOCJIC0BATEILHOCTH

BHumartensHO NpoYnTaiTE TEKCT 3aJaHNUS U IOMMUTE, YTO B KQUECTBE OTBETA
0JKHJIAETCS MOCIIENOBATENHLHOCTD DJIEMEHTOB.
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BHuMaTenpHO NpOYnTANTE MPEAI0KEHHBIE BAPUAHTHI OTBETA.
ITocTporite BEpHYIO NIOCIEA0BATENBHOCTD U3 MPEIJIOKEHHBIX DJIEMEHTOB.

3anummre OyKBbl/IU(PHI (B 3aBUCUMOCTH OT 3a/1aHMsI) BAPUAHTOB OTBETA B
HY>KHOU nociieioBaTesnbHocTu (Hanpumep, BBA nnm 135).

10. YcTanoBuTe npaBUIbHYIO TTOCIEA0BATEILHOCTD JIOTHYECKUX ITAIIOB
BhINoJiHeHUs SQL-3ampoca:

a) [Ipumenenue ycnouss WHERE n1s punbrpanmu cTpok

0) Beinonuenue onepanuii JOIN Mexay tabnunamu

B) [Ipumenenue arperatasix ¢pynkuui (COUNT, SUM, AVQG)

r) @unbTpanus rpynn ¢ nomoinbio HAVING

n) ['pynnupoBka gaHHbIX 10 yka3aHHbIM cTo01maM (GROUP BY)

e) CoprupoBka koneuHoro pesyisrata (ORDER BY)

3az[aHHe KOM6I/IHI/IDOB3HHOFO THIIA C BBI6OI)OM OJHOI'O ITPaBUJIBHOI'O OTBCTA M3

OpeUIOKEHHBIX 1 000CHOBAHUEM BBIOODA

BHumartensHO MpoYnTaiTE TEKCT 3aJaHUS U IOMMUTE, YTO B KQYECTBE OTBETA
0’KMJAETCS TOJIBKO OJIMH U3 MPEIIOAKECHHBIX BAPUAHTOB.

BHuMaTenbHO TpoYnTanTe NpeI0KEHHBIE BADUAHThI OTBETA.
Bri6epute oauH BEpHBINA OTBET.
3anuiuTe ToJIbKO HoMep (Wi OyKBY) BRIOpaHHOIO BapHaHTa OTBETA.

3anummTe apryMeHThl, 000CHOBBIBAIOIIHE BEIOOP OTBETa (HAarpumep, 4 TEKCT
000CHOBaHMS).

11. B pacnpenenénnoii key-value 6aze 1aHHbIX HEOOXOIUMO O0OECIIEUUTD
OBICTPBIN JOCTYII K JAHHBIM MO KJIIOYY ¥ BO3MOKHOCTh MacIITaOMpPOBAHMUS
ropu3oHTaNbHO. Kakoil moaxo ydiiie BCEro noaxoaut?

a) Mcnonbs3oBath Tpan3akiuu ¢ noaasiM ACID
0) Ucnonw3oBats kitou-3HaueHue (Key-Value) ¢ mapauarom
B) Mcnonp30BaTh pesLIMOHHYO TA0IHILy C MHJIEKCOM

r) OrpaHUYUTh KOJIMYECTBO 3aMKCeil 10 GUKCUPOBAHHOTO pazMepa
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3az[aHHe OTKPBITOrO TUMA C PA3BEPHYTHIM OTBETOM

BHuMaTenpHO MpOYMTANTE TEKCT 3aJaHUSI U TIOMMUTE CYyTh BOIIPOCaA.
IIpoxymaiiTe JJOTUKY M MOJHOTY OTBETA.

3anuiuTe OTBET, UCIOJb3YsI YeTKHE KOMIAKTHbIE (POPMYITUPOBKH.

12. O0OBsICHUTE OCHOBHOE Ha3HAUECHHUE 0a3 JaHHBIX HA OCHOBE CEMENCTB
CTOJIOIIOB.

Tema 3. BBenenue B Data Science u mamuHHOe 00y4eHuUe.

Ilpogpeccuonanvno-uccnedosamenvckoe 3a0anue no meme 3.
Ucnons3yss meroast Data Science, cmporHo3upoBaTh (HUHAHCOBYIO
7(h(HEKTUBHOCTL 3aIlyCKa HOBOTO OM3HEC-TIPOCKTa W TPHUHSITH YIPABICHUECKHE
pelIeHrs Ha OCHOBE pacyeTa KItoueBbIX HHBECTUIIMOHHBIX MeTpUK (NPV, IRR, PI).

[IpeacraBpTe cebe, uro Bbl aHanuTUK. MEHEIKMEHT paccMaTpUBaeT
BO3MOKHOCTb 3aIlyCKa HOBOI0 OM3Hec-IIpoekTa. Bam nopyuyeHo onieHuTh, OyAeT au
ATOT MPOEKT NPUOBLIbHBIM.

1. [Ipoananu3upoBaTh PHIHOK Ha MPEJAMET HATUMYHS KOHKYPEHTOB.

2. ITocTpouTh MPOTHO3HYIO MOJICIb.

3. OueHUuTh Ka4yeCTBO MOJICIIH.

4. CiporHo3upOBaTh BBIPYYKY HOBOTO OM3HEC-TIPOCKTA.

5. Ucnonb3yst 00y4eHHYI0 MOJIEIb, CIIPOTHO3UPOBATH €KETOHYIO BBIPYUKY
JUTSI HOBOTO OM3HEC-TIPOCKTA Ha CICTYIOITUE S5 JIeT.

6. PaccunTaTh MHBECTUIIMOHHBIE 3aTPATHl U OTIEPAITMOHHBIE PACXO/IBI.

7. PaccunTaTh JEHEKHBIE TTOTOKH T10 TOJIaM.

8. Paccumurath kiroueBble nHBecTUliionHbie MmeTpuku (NPV, IRR, PBP, PI u
T.J1.).

9. [IpuHsITH OM3HEC-PEIICHUE U MIOJITOTOBUTH MIPE3CHTAIUIO

[Ipe3eHTanusi COCTOUT U3 CJIANJIOB MSATH TUIIOB.
1. CocTaB KOMaHAbI MPOEKTA.

2. Pe3tome u pekoMeH1a1usl.

3. JlaHHBIC ¥ METOOIOTHS.

4. KnroueBbie (prHAHCOBBIC MTOKA3ATEIIH.

5. Il;mansl pa3BuTHSL.
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Tecmupoeanue no meme 3.

3az[aHHe 3aKpBITOI'O THUIIA C BBI6ODOM OAHOTI'O ITPAaBUJIBHOT'O OTBCTA M3
HCCKOJIBKHX IMPCAJIOKCHHBIX BAPHUAHTOB.

BaumartenbHO HpO‘IHT&fITC TCKCT 3a4aHUs U IIOHATH, UYTO B KAUECTBE OTBCTA
OKUIACTCA TOJIBKO OAWH U3 IIPCIJIOKCHHBIX BAPUAHTOB.

BHuMaTenpHO NpoynTanTe MpeII0KEHHbIE BAPUAHTHI OTBETA.
BriOepute oauH BEpHBIN OTBET.

3anumuTe ToJIbKO HoMep (M OYKBY) BRIOPAHHOTO BapuaHTa OTBETA
(manpumep, 3 unu B).

13. I1pu pacuere NPV (uuctoii npuBei€HHON CTOMMOCTH ) HHBECTUIITMOHHOTO
MPOEKTa, OTPUIIATENIbHOE 3HAUYEHUE YKA3bIBAET HA TO, YTO:

a) [Ipoekt abCcomOTHO YOBITOUCH

0) JuckoHTUpOBaHHBIE ACHEKHBIC TTOTOKU HE MTOKPHIBAIOT NEPBOHAYATBHBIX
WHBECTUIINHU

B) BayTpennss nopma noxoaHoctu (IRR) paBHa Hyto

r) [IpoekT gocTur ToUKku 6€3yObITOUHOCTH

3a11aHHe 3aKPBITOI'O TUIId HA YCTAHOBJIICHUC COOTBCTCTBUSA

BHuMaTenpHO NpoYnTanTe TEKCT 3a1aHUS U IOMMHUTE, YTO B KAUECTBE OTBETA
0XKMJAIOTCS Mapbl SJIEMEHTOB.

BaumartenbHo mpounTaiiTe 00a CucKa: CuCcoK 1 — BOMPOCHI, yTBEPKIACHUS,
(baKThl, MOHATHS U T.J.; CHUCOK 2 — YTBEPKICHHUSI, CBOICTBA OOBEKTOB U T.]I.

ComnocTaBbTe 2JIEMEHTHI CITUCKA | C aJieMeHTaMu crircka 2, chopMHUpPYHTE Tapbl
AJIIEMEHTOB.

3anumure nmonapHo OyKBHI ¥ MUQPHI (B 3aBUCUMOCTH OT 33J]aHus1) BApUAHTOB
otBeTa (Harpumep, Al niu b4).

14. YcTaHoBUTE COOTBETCTBUE MEXK/Y TUIIOM 33J1a4l MAIIMHHOTO 00y4Y€eHUs U
€€ ONUCaHUEM.

Tun 3agaun Onucanue
1) Perpeccust a) OTHeceHue 00BEKTA K OJJHOMY M3 3apaHee 3a/IaHHBIX
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KJIaCCOB

2) Knaccudukanms 0) [Iporno3upoBanne HEPEPHIBHOM YHUCIOBOM
BEJIMYUHBI

3) Knactepusarus B) OOHapy KeHHEe aHOMATBHBIX MU TTOJ03PUTEIBHBIX
00BEKTOB

4) ObHapy:xeHue anomanuii |r) PazoueHne naHHBIX Ha TPYIIBI CXOKUX 00BEKTOB O€3
3aJJaHHBIX METOK

3aI[aHI/IC 3aKpPBITOI'O THUIIA C BBI6ODOM HECKOJIbKHX IMTPABUJIbHBIX OTBETOB 13
HCCKOJIBKHX IMTPCAJIOKCHHBIX BAPDHAHTOB

BHumarenbsHO NpOYUTANTE TEKCT 3aJaHNUS YU IOMMUTE, YTO B KQUECTBE OTBETA
0’KUJIAETCS HECKOJIBKO MPABUJIBHBIX OTBETOB U3 MPEJIOKEHHBIX BAPUAHTOB.

BHuMaTenpHO NpoYnTaNTE MPEII0KEHHBIE BAPUAHTHI OTBETA.
Bri0epuTe HECKOIBKO MPaBUIIbHBIX OTBETOB.

3anuimTe TOJIBKO HOMepa (M OYKBBI) BRIOPAaHHOTO BapHaHTa OTBETa
(manpumep, 1 4 wm A T).

15. Kakue 3agaun ucciaeqoBaTesIbcKo padOThl MOTYT BBIIIOJIHATH OOJIBIINE
SI3BIKOBBIE MOJIEITN?

a) CTPYKTypUPOBAHUE CIIOKHOW apTryMEHTAINH

0) obopmnenue oubamorpaduueckoro crnucka mo 'OCTy

B) (PM3MYECKOE CKAaHUPOBAHKE U OIU(POBKA aPXUBHBIX JOKYMEHTOB
I') MOUCK KOHTPAPTyYMEHTOB U AJIbTEPHATUBHBIX HHTEPITPETAINI

1) POBEJICHUE TIOJIEBBIX COIMOJIOTMYECKUX MCCIIECOBAaHUI

€) OpEeHCTOPMHUHT HUCCIIEIOBATEIIbCKUX BOIIPOCOB U THIOTE3

3ajaHye 3aKphITOrO THUIA HA YCTAHOBJICHUE MOCISIOBATCILHOCTH

BHumartensHO mMpoYnTanTe TEKCT 3aaHUS ¥ IOMMUTE, YTO B KAYECTBE OTBETA
OKHaeTCs IIOCIE0BATEILHOCTE DJIEMEHTOB.

BHuMaTenpHO NMpOYUTANTE MIPEIJI0KEHHBIE BAPUAHTHI OTBETA.
ITocTporiTe BEpHYIO NIOCIEA0BATENBHOCTD U3 MPEIJIOKEHHBIX DJIEMEHTOB.

3anumute OyKBbI/IIUGPHI (B 3aBUCUMOCTH OT 3aJIaHKs) BAPUAHTOB OTBETA B
HY>KHOU nociieioBaTenbHocTu (Hanpumep, BBA unm 135).
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16. PacnionioxkuTe 3Tarnbl NOJATOTOBKH U 00yUEHUS MOJIEIN MAILIMHHOTO
OOy4eHHsI B TIPABIIIBHOM TOPSIJIKE.

a) [Toctpoenne npusnakoB (Feature Engineering)

0) Pa3nenenre naHHbBIX HA OOYYAIONIYIO U TECTOBYIO BBHIOOPKH
B) O0yueHune Moiesii Ha O0YYarOIINX JaHHBIX

r) [Ipeno6paboTka U OUMCTKA JAHHBIX

1) OneHka KauecTBa MOJAEIH U HHTEPIPETAIUS PE3YIbTATOB

3aI[aHI/IC KOM6I/IHI/IDOBaHHOFO THIIA C BBI6OI)OM OJHOTI'O IMPaBUJIBHOI'O OTBCTA M3

OPpCIAJIO0KCHHBIX U 000CHOBaHUEM BBI6ODa

BHuMaTenpHO NpoYnTanTe TEKCT 3a1aHUs U IOMMHUTE, YTO B KAUECTBE OTBETA
0’KMJAETCS TOJILKO OJIMH U3 MPEIJIOAKECHHBIX BAPUAHTOB.

BHuMartenbHO MpounTaiiTe NPEeAJIOAKEHHbIE BAPUAHTHI OTBETA.
BriOepuTe oauH BepHBIN OTBET.
3anuumTe ToJIbKO HOMep (Wi OYKBY) BRIOpAaHHOTO BapuaHTa OTBETA.

3anummTe apryMeHThl, 000CHOBBIBAIOIIHNE BHIOOP OTBETa (Hampumep, 4 TEKCT
000CHOBaHUS).

17. Kak Ha3bIBaeTCsl MPOLIECC UCTIONIb30BAHUS YK€ 00YUEHHON MOJIeTH IS
MIPOTHO3UPOBAHUSA?

a) uH(epeHc;
0) oOyueHue Moenu;
B) TECTUPOBAHNE MOJICIIH;

T') BaIUAAIUsl MOJIEIH.

3a11aHHe OTKPBITOI'O THUIIA C DaSBéDHVTBIM OTBCTOM

BHuMaTenpHO MpOYMTANTE TEKCT 3aJaHUSI U TIOMMUTE CYyTh BOIIPOCaA.
IIpoxymaiiTe JJIOTUKY U MTOJHOTY OTBETA.

3anuimTe OTBET, UCIOJbB3YsI YeTKHE KOMIAKTHbIE (POPMYTUPOBKH.
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18. O6bsicHUTE, 3a4€M JITaHHBIE Pa3/ICIIAIOT Ha 00YYaIOIyI0 U TECTOBYIO
BBIOOPKHU MPU TOCTPOSHUH MOJIETN MAIIIMHHOTO 00y4YEeHUSI.

5.2. TumoBble OIEHOYHBIC MaTepUalbl IS TEKYIIEro KOHTPOJIS
yCIIeBaeMOCTH 00y4aromuxcsi (BHE KOHTPOJIBHBIX TOUEK):
MpUBECHHI B 11.6.2.

5.3. Kaxnapiii TeMaTH4ecKuid OJIOK JNUCIMIUIMHBI 3aBEPIIAeTCI KOHTPOJIbHOMN
toukoi (manee — KT). Tekymwuii KOHTPOJb YCIEBAEMOCTH IO JUCIUIUIMHE
npeaycMarpuBaeT He MeHee 2 (1Byx) u He 6onee 10 (mecsatu) KT B Teuenue nepuosa
OCBOCHUS JIUCIUIUINHBI.

MakcumallbHOE KOJIMYECTBO OaioB 3a 000l Tun pador B pamkax KT
coctanisieT 60 (mectbaecsT) O0amnoB. [IpoMexxyTouHas arTecTaius B BUI€ SK3aMeHa
coctanisieT 40 (copok) 6aLioB.

Pacnpenenenne BecoBbix kodpduuuentoB mo KT B pamkax Tekyuniero
KOHTPOJISl YCIIEBAEMOCTH 110 AUCIUIUIMHE U (POPMYIIBI pacyeTa:

HaumenoBanue MaxkcumanbHoe Koadduuuent Beca Pesynbrar
KOHTPOJIbHOM TOYKH | KOJMYECTBO OAlJIOB | KOHTPOJBHOW TOUKH KOHTPOJIBHOW TOYKH,
3a paboTy B paMKax y4acTBYIOLIW B
KT, koropoe MoxeT (dhopMUpoBaHUU
HaOpaTh CTYJCHT UTOTrOBOM OayIbHOM

OLICHKH T10 IUCLHUIUINHE
(oTpaxkaeTcs B XKypHale

BPC 8 CJIO)
KT-1 113 1. 100 0,1 10
KT-1T 1. 100 0,05 5
KT-2 113 2. 100 0,1 10
KT-2 T 2. 100 0,05 5
KT-3 113 3. 100 0,25 25
KT-3 T 3. 100 0,05 5
Hroro: X 0,6 60

dopmyia pacyeTa pe3ynbTaTa KOHTPOJIbHOU TOUKHU:
Pe3ynbprar KoHTpONbHOU TOukH = KonmuecTBo OamioB 3a pabdory B pamkax KT X
KoadduureHT Beca KOHTPOILHON TOUKH.

5.4.dopMBbI TEKYIIET0 KOHTPOJIS ycrieBaeMocTH o0ydaromuxcst B pamkax KT u
TUTIOBBIC OLICHOYHBIE MaTEepPHAJIbI:

KT-1
Tema 1.
IIpodheccuonanvro-ucciedosamenvckoe 3aoanue (I1H13).
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Tecmuposanue (T).

KT-2

Tema 2.

Ilpopeccuonanvro-uccredoosamenvckoe 3adanue (I11H3).
Tecmuposanue (T).

KT-3

Tema 3.

Ilpoeccuonanvro-uccreoosamenvckoe 3adanue (I11H3).
Tecmuposanue (T).

Jlia kaxxaon (OpMbI TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH OOYyYaroluXcs B
pamkax KT onpenenensl KpUTEpUM OLICHUBAHMS PE3YJIbTATOB BBIITOIHEHUS 3a0aHUS.

Kpumepuu oyenusanus I113.

Kpurepuu onienku Jlnanason Onucanue KpuTepus
0aJI0B
Bce smanwi 3a0anus evinoinenvt noaHocmsio
371-50 u koppexmuo. Pewenus onmumanvhol,
K00/3anpocwsl pabomarom 6e3 ouuobox,
gunancosvie pacuemul MOYHbL.
Kauecmeo 16-30 Imanvl 8b1NOIHEHbI C HEZHAYUMEIbHLIMU
8bINOIHEHUSL OWUOKAMU UIU HEONMUMATTLHBIMU
KAI04€eBblX IMAN08 peuwenuamu. OCHO8HAS T02UKA COXPAHEHd,
pabomol HO ecmb Heodo4embvl 8 pearusayu.
0-15 Cywecmeennvie ouUOKU 8 KIIIOUEBbLX

amanax. Hapymeﬁa OCHOBHAa:A i10cuKka
BbINOJIHEHUA, pelleHUs Hepa60mocnoco6Hbz
uiu CUJiIbHO HeonmumdajilbHbl.

16-20 Bce pezynomamul noomeepaicoenvi
pacuemamu/ko00oM. Bvieoowi nocuuno
Ce0yom U3 Noy4eHHblX OanHHuIX. [

Ilocmogeprnocmo u uccne008amenbeKux 3a0aHull - NPUGeoeHtbl
000CHOBAHHOCMb CCOLIKU HA UCMOYHUKU.
pe3yibmamos 0-15 Pesynomamur uvacmuuno noomeepoicoenoi.

Hexomopvle 66160061 He umerom uemKozo
000CHOBAHUS UNU COOEPAHCAM TO2UHECKUE

HecCoOmeemcmaeusl.
Tonnoma 30 Konuuecmeo gvinosinennvlx 3a0anul
8bINOJHEHUA 3A0AHUA om 85% oo 100%
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/5 Konuuecmeo evinonnennvix 3a0anuil
om 55% 0o 84%
Koauuecmeo évinonnentvix 3a0anuil
0 :
MmeHee 55%
NToro MmakcumMajbHO: 100

Kpumepuu OUYECHUBAHUA MeCmMUpPOBAHUAL.

K Jnamnazon o
PUTEPUN OIICHKH SALIOB IIACAaHUE KPUTEPHUS
0 Konuuecmeo npasunvuvix omeemos
MmeHee 55%
5 Konuuecmeo npasunvrvix omeemos om
55% 00 64%
Koauuecmeo
I 50 Konuuecmeo npasunvhvix omeemos om
P 65% 0o 74%
omeemoe
75 Konuuecmeo npasunvhvix omeemos om
75% 00 84%
100 Konuuecmeo npasunvhvix omeemos om
85% oo 100%
HToro MmakcuMaibHO: 100

5.5. OnucaHue JONOJHUTENBHBIX MaTEepHAIOB U 000pydOBaHUS,
HEO0OXOIUMBIX JIJISI BBITIOJIHEHHS] TPOBEPOUHBIX 3aJIlaHUl (npu Heobxooumocmu).

Jns BeImonHEHUs nipodeccHOHaNIbHO-HCCenoBaTenbekux 3aaanuit (I113),
CTYJICHTY pa3peuIaeTcsi UCHOJIb30BaHUE KaJIbKYyJISTOpa, NPOrpaMM JUisl paboThl C
AJIEKTPOHHBIMU TaONHUIAMU Il 00paOOTKHM, aHAlW3a W BU3yaIM3allMU JIaHHBIX;
JT1000T0 pEeNeBaHTHOTO OHJIAWH-UHCTPYMEHTA.

Jlns pemieHHsi TECTOBBIX 3aJlaHUM CTYACHTY Pa3pelacTcsi UCIOJIb30BAHUE
OHJIAWH-KOMITUJISITOPOB, CIPaBOYHOW cucTeMbl Python u apyrux cropoHHHX
CalTOB.

6. (I)Oprl HpOMC)KYTO‘IHOﬁ aTTeCTallui, KPUTCPUHN N IKAJIa OLICHUBaHUS,
THIIOBbIC OLICHOYHbLIC MaTEPHUAJIbI 110 JTUCHMUIIJIMHE

6.1. IlpomexyTouyHast aTTecTaIis IPOBOAUTCS B (hopMe IK3aMeHa.

DK3aMeH TMpOBOAUTCA B (opMe OTBeTa HA TEOPETHUECKU BOMPOC U
BBITIOJTHEHUS TIPO(EeCCHOHATBHO-UCCIEA0BATEIHCKOTO 3a/IaHUs Ha KOMITBIOTEPE |
BKJIIOYAET B ce0s MPOBEPKY MPAKTUUYECKUX HABBIKOB CTyaeHTa. OOyuaromwuiics
MOJTy4aeT AK3aMEHAI[MOHHBIN OUJIET ¢ OJJHUM TEOPETHUUYECKHUM BOMPOCOM U OJIHUM
podeccuOHaTbHO-UCCIIEI0BATENBCKUM 3a/IaHUEM. Ha MOATOTOBKY

TEOPETUYECKOro Bonpoca npeaocrasisercs 20 MunyT. [1o 3aBepiieHnn NOATOTOBKH
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TEOPETHUYECKOr0 BOIIpOca HEOOXOAMMO B YCTHOW Oecele C HIK3aMEHATOPOM
HOJpOOHO  M3JIOXKHUTh CYTh, OCHOBHBIE TOHSTHS, TEPMUHBI U IPHUBECTH
IPAKTUYECKHUE TPUMEPBI.

Ha Bemosnnenue 3amanusa npepocrasisercas 40 munyT. [lo 3aBepuieHnn
NOJATOTOBKM  MPO(PECCUOHATILHO-UCCIIEIOBATENBCKOTO  3a/laHusd  HEO0XO0IUMO
MpeACTaBUTh OTBET B BUJE (hailyia, B yCTHOUM Oeceie ¢ AK3aMEHATOPOM MOIAPOOHO
U3JI0KUTh XOJ1 BHITIOJIHEHMSI 3aJ]aHUs U C/IeJIaTh BBIBOABI (IIPU HEOOXOIUMOCTH).

[Ipu peanuzanuu npomexytoyHo arrectrauuu B D0/JJOT MoxkeT ObITh
UCIIOJIb30BaHa cleayromas popma:

[Tucemenno B CHO ¢ nOpoKTOpMHIOM — B (oOpME YCTHOIO OTBETa Ha
TEOpPETUUECKHE BONPOCHI U (hailiia ¢ pelieHuEM NMPaKTUYECKOro 3a1aHus (keica).

6.2. TunoBbIe OIICHOYHBIC MaTEPHAIIBI IPOMEKYTOUHON aTTECTAIIHH.
Cnucok 60npocos 01 H0O20MOBKU K IK3AMEHY:

1. Oynkunu CYDB/L.
2. Knaccuduxanus CYBJl u B/I.

3. PensiumonHple  MOAENM  JaHHBIX: OCOOCHHOCTH, MPEUMYIECTBA,
HEJ0CTATKU
4. OCHOBHBIE MOHATHS PEISLUMOHHOM MOJENM JaHHBIX: peisilhOHHas 0aza

JAaHHBIX, OTHOIICHUC, CXEMa OTHOIICHHA, CYITHOCTD, anI/I6YT, AOMCH, KOPTCK,
HGpBH‘IHBIﬁ KJIIOY.

3. IIpoextupoBanue  pensauuoHHbIX bJ[  Ha  OCHOBE  NPHHUIMIIOB
HopmManuzanuu. Llens nHopmanuzamnuu. Hopmanbsabie GOpMBI OTHOIIICHUIA.

6. SI3BIKM 3aMpOCOB: MOHATHE, KIacCH(puKamus.

7. OO0mas xapakrepucTuka TabIuIHBIX s36IKOB 3ampocoB QBE (Query-By-

Example — 3anpoc no npumepy). OcoOEHHOCTH peaTn3anuu TaOIMIHBIX S3BIKOB
3anpocoB B coBpeMeHHbIX CYB/] na npumepe CYBJ] MS Access (1cmosib30BaHKE
arperupyromux (QyHKOUH, BBIYUCISIEMbIE TIOJIA, peaju3alMs 3alpocoB €O
CIOKHBIMH  YCIIOBHUSIMH, IIAPAMETPUYECKHE  3aIPOCBI, KOPPEKTUPYIOLIUE
3ampochl).

8. OcHOBHBIE TUIIBI TAHHBIX (HA puMepe KOHKpeTHOM(b1Xx) CYB/).

9. Kakue xomanmpl otHOcsATcs K kareropuu DDL? Onumure oOumuid BU
cunTakcuca komana DDL, mpuBenute npuMep(bl) KaXK10i KOMaH/IbI.

10. Komanga wu3MeHEHHsS JaHHBIX TaONMUIBl: OOIMIMA BHJ CHHTAKCHCA,
IIPUMEDBI.

11. Komanna ynaneHus CTpOK W3 TaOnMubl: OOMIMM BHJ CHHTaKcuca,
IPUMEDBI.

12.  Komanna wu3MeHEHHUS CTPYKTYypbl TaONMuUIbl: OOIIMN BHUJ CHHTAaKCHCA,
IPUMEDBI.

13.  OOmwuii CHHTAaKCHC W aJIrOPUTM BBINIOJHEHHUS] KOMaHIbl Select s3bika
SQL.

34



14. ®dopmupoBaHHE CIIMCKa BBIBOJA B KoMaHjae Select: oOmuii CHHTaKCHC,
npuMepsl. Mcnons3oBanue ncepaonnmoB B SQL. Ynopsigouenue pe3ynbTata B
orsete. [IpuBecTu npumepsl.

15. ®opmupoBanue ycioBus BbIOOpa 3amuceil B koMaHue Select.
Hcnonb3oBaHuE JTOTHYECKUX ONEPATOPOB U ONEPaTOPOB cpaBHEHUs. [Ipumepsi.
16. Hcnonb3oBaHue mpeAuKaToB B KoMmanje Select: oOmwmii cuUHTaKcuc,
MIPUMEPBI UCIIOJIB30BAHUS (I KaX0T0 U3 MPEIUKATOR).

17. TI'pynnupoBanue paHHbix B SQL. Hcnonb3oBaHue arperupyrommx
GbyHKUMNA Ul TOTy4YeHus cBOHON nHpopManuu. [Ipumepsi.

18.  Hcnonb3oBanue ¢ppaszsi HAVING mpu rpynmnupoBanuu aanHbix B SQL.
ITpumepsl.

19. Bnoxennsie 3anpocsl B SQL. I[Tpumepst

20.  Omepatop JOIN. ITpumepsl

21.  Vxaxwure npuunHbl nossieHus NoSQL 6a3 maHHbBIX.

22. IlpuBectr OCHOBHBIE ONEpALMH B 0a3aX JaHHBIX KIIIOU-3HAUYCHHUE.

23.  VYkaxure BO3MOKHOCTH MPUMEHEHHsI 0a3 JTaHHBIX KIII0U-3HAYECHHE.

24. T'ne key-value CYB/] Redis xpanut nanusie?

25. B 4em npeumyiiecTBa U HEJJOCTATKUA IOKYMEHTHOW MOJEIN JaHHbBIX ?

26. Yem ompexensercd BbIOOp YPOBHS JACHOPMAlIM3alMU JOKYMEHTa MpU
WCIIO0JIb30BaHUH JJOKYMEHTHBIX 0a3 JaHHBIX?

27. VYKaxuTe BapUaHThl MOJEIUPOBAHUSA JAHHBIX, KOMIICHCHPYIOIIHE
orcyrcrBue JOIN B MongoDB.

28.  VYkaxure oTiinuus B cucteMax peruinkaiua MongoDB u Redis.

29. KakoBOo OCHOBHOE Ha3HadeHHE ©0a3 JIaHHBIX Ha OCHOBE CEMEWCTB
cton61oB? KakoBo HazHaueHnue nepuyHoro kiatoya B CYB/] Cassandra?

30. IIpumepsl u knaccuduKaIms 3aaa4 MAIIMHAOTO 00YYEHUSI.

31.  Tunsl naHHBIX, 00pabOTKA JAHHBIX.

32.  Mepsl cX0CTBA, METPUKH.

33. T'ayccoBckoe pacrpeielieHue.

34,  KoadduimeHt Koppesiuu.

35.  OpnnodakTopHas TUHEWHAs perpeccus.

36. KoaddumueHt gerepmMuHaium.

37. MHOXeCTBeHHas JIMHEIHAsI perpecCusi.

38. HenuneliHas perpeccus.

39. Merona Kparyaiiiero aepesa.

40. Anroput™m K-means.

41. JluneitHble KIacCU(PUKATOPHI.

42.  Aaroputm oOydYeHHs MIEPCENTPOHA.

43.  MHOrocnovHbsle HEUPOHHBIE CETH.

44,  Metona 0OpaTHOTO PaCIPOCTPAHEHUS OIIHOKHU.

45. T'pagueHTHBIN CITyCK M MOJIEIIN UCKYCCTBEHHBIX HEHPOHHBIX CETEM.

46. Metoa 0OpaTHOTO PaCIPOCTPAHEHUS OIITHOKHU.

47. O030p MEpCHEKTUBHBIX 3a7a4 MAIIMHHOTO OOYYEHHS M TMOAXOJO0B K HX
PELICHHUIO.
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Tunoevie 3a0anus 08 IK3AMEHA.

1. Ilo Oa3ze maHHBIX:

BeiBectu (pammiinu ctyieHToB, poausmuxcs He B 2000 roay.

BriBecTn Ha3BaHUS NMPEIMETOB, HAUMHAIOMIMXCA Ha «K» nnm « M.

Haittu npenmeTtsl ¢ konruectBOM 4acoB ot 100 go 120.

Brisectu ®NO npenogaBareneil 1 Ha3BaHUs NPENOAABAEMbIX TPEIMETOB.
Haiitu npenMer ¢ caMmoi TIJIOXOM yCHEBaeMOCThbIO (cpeaHuit Oaiw).
BriBecTH TOM-3 yCNEMHBIX U TOMN-3 OTCTAIOIIMX CTYACHTOB IO CPEAHEMY
Oarmty.

Onpenenutk, €CTh JIU KPYTJIbIE OTIUYHUKH (TOJIBKO "5" 110 BCEM CIaHHBIM
npeaMeTam).

Haittn npenogaBaTeneid, KOTOpbIE HE MPENOJAT HU OJHOTO IpEeaMeETa.
st kaxxaoro npernogaBaTens BBIBECTH BO3PACT U CPEAHIOI0 YCIIEBAEMOCTh
10 €ro MpPeAMETaM.

BriBectu ciucok ctyaeHToB ¢ goiramu (PO crynenta - npeamer - DO
npenoaaBaTess)

2. IIpennoxure 2 BapraHTa JOKYMEHTHOU mozaenu st MongoDB.

Br16epuTe 01H ONTUMAIIBHBIN BapyUaHT JJIsl pelIeHHS 3a/1a4 aHaJIn3a MPOoIax
1 000CHYMWTE CBOM BHIOOD.

Jliis BeIOpanHoit Moaenu Hanuimmte MongoDB-3ampocsl, KOTopbIe OnpeaessT:

Tomn-5 oTAenoB Mo BhIpyUKe (arperaiusi 1o BCEM Mara3uHaM)

CpenHsst BbIpydKa MO TUIIAaM Mara3uHOB (OTAEIBHO JUISl MPa3AHUYHBIX U
OOBIYHBIX HEJICIID)

Jlannbie marasuHa Nel 3a mociaeaauii mecsil (Bce OT/IeNbl, BCE MTOKA3aTENM)

3. BaMm npenocTaBieHbl JaHHbIE O BBIPYUKE OM3HEC-TIPOCKTOB KOMITAHUM 32
nocnennue 3 roja. JJaHHble coepkar CieyroInue CTOI0bI:

year (Tox)

marketing spend (pacxojpl Ha MapKETHUHT, ThIC. pyO.)
location_index (MHIIEKC MPUBIIEKATEIBLHOCTH JIOKAIMH, OT 1 10 10)
competition count (KOJIMYECTBO MPSMBIX KOHKYPEHTOB B pailoHe)
revenue (rojoBasi BEIpyUKa, ThiC. py0.)

VY cnoBus 111 HOBOTO MPOEKTA:

HNuBectunmu: 2 000 ThIC. pyO. (ennHOBpEMEHHO B rof 0).
Omnepanmonnsie pacxobl: 40% OT MPOTrHO3UPYEMOM BBIPYUYKH €KETOIHO.
CraBka nuckonTupoBanus: 12%.

I'opu30HT IUTAaHUPOBAHUA: 5 JIET.
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Ha ocHOBe mpenoCTaBlEHHBIX JAHHBIX OPEUIOKUTH M OOOCHOBAaTh THUI
pPEerpecCUOHHOM MOJENU ISl TPOrHO3UpoBaHus BeIpyukH. Kakue daxTtopsl, mo
Balllel TUIOTE3€, BIUAIOT Ha BBIPYUKY CHIIBHEE BCETO?

Paccuntars IpOTrHO3HYIO TOJIOBYIO BBIPYUKY ISl HOBOTO IPOEKTA HA KAKIBIM U3
5 ner.

[loctpoute  TaOnuily  JEHEXHBIX TOTOKOB  MpOEKTa 3a 5  JerT.
Paccuurats cBoOOAHBIN NeHexHbIN TOTOK (Free Cash Flow) nns kaxkmoro roja.
PaccuuTath kmoueBbie MmeTpuku npoekta (NPV, IRR, PI).

CdhopmynrpoBaTb HTOTOBYIO PEKOMEHAALMIO JUISI MEHEIKMEHTA: CTOUT JIH
peann3oBbIBaTh JaHHbIA mpoekT? CBOMl OTBET 00OCHOBaThb, ONUpPAsCh Ha
pacCYUTaHHbIE METPUKH.

Tumnosbie IIPOBCPOYHLIC 3aJaHUA 11 CaMOIIOAI'OTOBKH o6yqafomeroc;1 K

IIPOMEKYTOYHOHN aTTECTALNMN:

TUII
3AIAHUS

CLIEHAPUH
BBIMIOJIHEHUS

TUITOBBIE 3ATAHUA

3amaHue 3aKpBITOTO
THTIA C BEIOOPOM
OJIHOTO IIPAaBHIIBHOTO
OTBETa M3 HECKOJIbKUX
NPe/ITI0KEHHBIX
BapUaHTOB

1.BHUMATENBHO IPOYUTATH TEKCT
3aJjaHusl U TIOHATH, YTO B KAUECTBE
OTBETa 0XKUIAETCS TOJIBKO OJUH U3
MMPCAJIOKECHHBIX BAPUAHTOB.

2. BHMMaTeNnbpHO MPOYNUTATh
MpeNIO’KEHHBIE BAPHAHTHI OTBETA.

3. BeiOpats OOvH BEPHBIA OTBET.

4. 3anmcaTh TOIBKO HOMED (WK
OyKBY) BEIOpaHHOTO BapHaHTa
oTBeTa (Hampumep, 3 win B).

1. Kakoit nmpuanmn CAP-teopems! s
pactpeneneHHBIX CHCTEM OOBIYHO OCIIa0IISAIOT B
NoSQL CYB/I anst A0CTHXEHHS BBICOKOM
JOCTYITHOCTH U YCTOWYHMBOCTH K Pa3JeJICHUIO ceTH?

a) CornacoBaHHOCTh
b) JocTymHOCTH
¢) YCcToW4YnBOCTh K pa3esIeHUI0

d) Hu oauu U3 nepeynciaeHHbIX

2. IIpu pacuere NPV (ducToit npuBeneHHON
CTOMMOCTH) HHBECTUIIMOHHOTO TIPOEKTA,
OTpPHUIATENIFHOE 3HAYEHNE YKA3bIBACT Ha TO, YTO:

a) [IpoexT abcoroTHO yOBITOUCH.

b) I[I/ICKOHTI/IpOBaHHI)IG JCHCKHBIC ITOTOKH HE
TOKPBIBAIOT NIEPBOHAYAJIbHBIX I/IHBCCTHHI/Iﬁ.

c¢) Buyrpennss Hopma noxoanoctu (IRR) paBna
HYJIIO.

d) IIpoekt gocTHr TOUKH O€3yOBITOYHOCTH.

3a,Z[aHI/I€ 3aKpPBITOI'O
TUIIA HA YCTAHOBJICHUC
COOTBETCTBUA

1.BHUMATENBHO IPOYUTATH TEKCT
3aJaHus U TIOHATH, YTO B KQUECTBE
OTBETa O)KUJAIOTCS TaphI
3JIEMEHTOB.

2. BHUMaTenpHO poYnTaTh 00a
CIIMCKA: COUCOK 1 — BOIpOCHI,
YTBEpXKICHHUS, (DaKThI, MOHATHS U
T.L.;

CIIHCOK 2 — yTBEP)KIEHUs, CBOICTBA

1. YcraHOBUTE COOTBETCTBUC MCKAY THUIIOM 3aJa4un
MaIIMHHOT O O6y‘ICHI/I${ Hn €€ OIMMCaHUCM.

Twun 3agaun Onucanne

1) Perpeccus a) OTHeceHne 00BEKTA K
OJJHOMY W3 3apaHee

3aJJaHHBIX KJIaCCOB

2) Knmaccudukarmus ~ |6) [IporHosupoBanue
HENPEPLIBHON YUCIOBOMI

BCJIMYMHBI

3) Knacrepuzanus B) OOHapyKeHue
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00BEKTOB U T.JI.

3. ComocTaBUTh 3JIEMEHTHI CITUCKA
1 ¢ aeMeHTaMM CriucKa 2,
c(hOpMHPOBATH MAPHI HJICMECHTOB.

4. 3anncaTh momapHo OyKBBI U
udpsl (B 3aBUCUMOCTH OT
3a/1aHusl) BApUaHTOB OTBETA
(mampumep, Al unu b4).

AHOMAJIBHBIX HUJIN
IMOJO3PUTCIBbHBIX 00BCKTOB

4) ObHapyxeHue

aHOMAaJIHH

r) PazOouenne naHHBIX HA
TPYIIBI CXOKUX 00BEKTOB
0e3 3alaHHbIX METOK

2. YcTaHOBHUTE COOTBETCTBHE MeX Ty TUIIoM NoSQL
CYB/l u HanboJsiee mMOIXOASIICH 1151 Hee Ou3Hec-
3a7a4ei.

Tun CYBJ] bu3nec-3agaua

1. a) Cucrema pexoMeHIaIUl
Joxymentoopuent | "Jlrogu, KOTOpBIE MOKYTIaIH
HpOBaHHAS 9TO, TAKXKE MOKYTaIH..."

6) Xpanenue mnpoduIeH
MOJI30BATEIEH CO CIIOKHOM

2. Kononounas Ny .
U HM3MEHYMBOH CTPYKTypOi

JIAHHBIX
B) AHanmuTuka OOJBIIUX
3. Kntou-3Hauenue | 00beMOB JTAHHBIX B

peasbHOM BpEeMEHH

r) KbommupoBanwe IaHHBIX

ceccuit 151

4. I'pachoBas o
BBICOKOHArpy»eHHOT0 BeO-
TPUIIOKEHUS

3aaHue 3aKPhITOTO
THTIA C BEIOOPOM
HECKOJIBKUX
IMpaBUJIbHBIX OTBETOB
U3 HECKOJIBKHX
NPeTI0KEHHBIX
BapUaHTOB

1.BHUMATENBHO IPOYUTATH TEKCT
3a7aHUs U TIOHATh, YTO B KQUECTBE
OTBETa 0XKMIACTCS HECKOJIBKO
MPaBWIBHBIX OTBETOB U3
MPEJIOKEHHBIX BAPUAHTOB.

2. BHUMAaTEeIbHO IPOYUTATH
MpeJIoKEHHbIE BAPUAHTHI OTBETA.

3. BeiOpaTs HECKONBEKO
IMpaBUJIbHBIX OTBETOB.

4. 3anncath TOIBKO HOMEpa (MITH
OyKBBI) BEIOpaHHOTO BapHaHTa
otBeTa (Hampumep, 1 4 wmu A T).

1. Kakwne 3amaun nccie10BaTeIbCKONH padOTHl MOTYT
BBIIOJIHATE OOMBIINE S3BIKOBBIE MOAETN?

- CTPYKTYPHPOBAHHUE CIIOKHON apryMeHTalnuu

- opopmiienne GubIMOrpadUIECKOro CrIrcKa mo
I'OCTy

- (hu3nuecKoe CKaHUPOBaHUE U O (PPOBKA APXMBHBIX
JIOKYMEHTOB

- IOMCK KOHTPapryMEHTOB U aJIbTEPHATUBHBIX
HHTepIpeTanui

- POBEICHUE TIOJIEBBIX COLMOJIOTUYECKUX
HUCCIIETOBaHUN

- OpEeHCTOPMUHT HCCIIEA0BATENHCKUX BOIIPOCOB H
TUIIOTE3

2. Kakue u3 nepeynciieHHbIX 3TaoB BXOAT B
JKU3HEHHBIH UK TIpoekTa mo Data Science (CRISP-
DM)?

a) busnec-nonnmanue.

b) [loHuMaHue JaHHBIX.

¢) Coop TpeboBaHul K HHTEPPEUCY.
d) [ToaroroBka TaHHBIX.

¢) MonenupoBaHue.

3amaHue 3aKphITOTO
THIIA HA YCTAHOBJICHHE
MOCJIE/I0BATENILHOCTH

1. BHUMaTenpHO MPOYUTATH TEKCT
3a/1aHUs U TIOHATH, YTO B KAYE€CTBE
OTBETa OXKUJIAETCS
MOCJIEI0BATEIBHOCTh 3JIEMEHTOB.

1. Pacrionoxxute 3Tamnsl )KU3HEHHOTO IUKJIA IPOEKTa 110
Data Science B IpaBUJIbHOM MOCIEI0BATEIIEHOCTH.

a) MonenupoBaHue.

0) [Tonnmanve JaHHBIX.
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2. BHUMaTenpHO NPOYUTATh
IIPEI0KEHHBIE BAPUAHTHI OTBETA.

3. ITocTpouTh BEepHYIO
HI0CIIEJI0BATEILHOCTD 3
NPe/ITI0KEHHBIX 3JIEMEHTOB.

4. 3anucaTb OyKBbI/IIDPHI (B
3aBHCHUMOCTH OT 3aJJaHH)
BapUaHTOB OTBETA B HYXKHOU
I0CIIE0BATEILHOCTH (HAIpUMep,
BBA wn 135).

B) BHenpenue.

r) [lonnmanue Gu3Hec-3aa4un.
1) [ToaroToBKa AaHHBIX.

e) OueHka pe3yJIbTaToB.

2. Pacnionoxxute sTamsl 06paboTKu 3ampoca (IpoMIiTa)
OOJIBIION S3BIKOBOM MOJIETBIO B TIPABMIILHOM
IIOCTIeI0BATEIBHOCTH.

1) DHKOMEp aHATM3UPYET TOKEHBI U HX KOHTEKCT C
IIOMOILBIO MEXaHU3Ma BHUMAaHUS

2) lekomep TeHEPHPYET OTBET B BUIE TEKCTA
3) 3anpoc pa3buBaeTcs Ha TOKEHBI (TOKCHHU3ALHA)

4) TokeHbI IpeoOPa3yIOTCsl B BEKTOPHI (BEKTOPU3ALINs)

3aganue
KOMOWHUPOBAaHHOTO
THTIA C BEIOOPOM
OJTHOTO MPaBUILHOTO
OTBETa U3
NPe/II0KEHHBIX 1
000CHOBaHUEM BhIOOpa

1. BHuMMaTenpHO MPOYUTATH TEKCT
3a7aHUs U TIOHATh, YTO B KQUEeCTBE
OTBETa 0’KHIACTCS TOJIBKO OIUH U3
MPEJIOKEHHBIX BAPUAHTOB.

2. BHUMaTeNnbHO MPOYHTATh
HpeI0KEHHbIE BAPHAHTHI OTBETA.

3. BeiOpath OOvH BEPHEBIA OTBET.

4. 3anucaTb TOJIBKO HOMEp (MITH
OyKBY) BEIOPaHHOTO BapHaHTa
OTBeTA.

5. 3anucarb apryMeHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETA

(mammpumep, 4 TeKCT 000CHOBAHM).

1. Kak Ha3pIBaeTCS MpoIECcC HCIOJIB30BAHUS yiKEe
00y4YeHHOH MOJEIH ISl IPOTHO3UPOBAHUS?

a) nH(pEpeHc;
0) oOyueHHe MOJICIH;
B) TECTHPOBAHNE MOJEIH;

T') BaTUAAINAS MOJICIIH.

2. Uro xapakTepHO aJsi 00y4YEHUs C MOIKperuieHHeM?

a) MOJIeNb TPpeOyeT OOJIBIIOTO KOJINIESCTRA
PasMEUYCHHBIX JaHHBIX;

6) Mozens 00y9aeTcsi Ha TOTOBBIX IIPHMEPAX C
IMpaBUJIbHBIMH OTBETAMMU,

B) MOZEJIb NIIET CKPBITHIE 3aKOHOMEPHOCTHU B JaHHBIX;

') MOJIeTIb 00ydaeTcs depe3 B3aUMOICHCTBHE CO
cpenoii m 0OpaTHYIO CBA3b.

3amaHue OTKPBITOTO
THUIIA C Pa3BEPHYTHIM
OTBETOM

1. BHUMaTenbHO MPOYUTATh TEKCT
3a/laHus U IIOHATH CYTh BOIIPOCA.

2. Ilpomymats JIOTHKY U TIOJTHOTY
OTBETA.

3. 3amucatb OTBET, UCHOIB3YA
YETKHUEC KOMITaAKTHHIC
(hopMyITUPOBKH.

4. B cirydae pacueTHOIt 3a1aun
3anucaTh PEIICHUE U OTBET

1. Jlns XpaHeHus! TaHHBIX HHTEPHET-Mara3uHa
HeoOxoaumo BeiOpats Tul CYB/1. Kakue dakropst
MIOBJIMSIIOT HA Balll BBIOOD B MOJIb3Y PENISLIHOHHON
CYB/1? HazoBute He MeHee TpEX (PaKTOPOB U KPaTKO
ux 00OCcHYyTE.

2. O0BsCHNUTE OCHOBHOE Ha3HadYeHNe 0a3 JaHHBIX Ha
OCHOBE CEMEMCTB CTOJIOIIOB.

6.3. Kputepuu u mkana OlieHUBaHUS IPOMEKYTOYHOM aTTECTALIMU HA OCHOBE

BPC.

Kpumepuu u 6annvnas wikana onpedensiromes npenooasamenem

| KPUTEPUU OLIEHMBAHU S |

PE3VJIBTAT B

39




BAJIJTAX

Jlan noanwiii, 8 102utecKkol NOC1e008ameIbHOCMU PA36EPHY MBI 40
omeem Ha NOCMABILEHHbLIL BONPOC, 20e CMYOeHMm
NPOOEMOHCMPUPOBATL 3HAHUSL NPEOMEma 8 NOJIHOM 00beMe Y4eOHOU
npocpammvl, 00OCMAMOUHO 21yOO0KO OCMbICIUBAEN OUCYUNTUHY,
CAMOCMOAMeENbHO, U UCUepNblearowe omeaedaem Ha
OONONHUMENbHBLE BONPOCHL, NPUBOOUM COOCMBEHHbLE NPUMEPDL NO
npoobiemamuxe HOCMABIeHHO20 BONPOCA, PEUUT NPEONOHNCEHHble
npakmuieckue 3a0anus 6e3 ouubdox

Jlan pazeepnymolii omeem Ha NOCMABIEHHBIL 8ONPOC, 20€ CMYOeHM 30-39
OeMOHCmMpUpyem 3HaAHUsL, NPUOOpemerHble Ha TeKYUOHHBIX U
CEMUHAPCKUX 3aAHAMUSAX, d MAKHce NOJYUeHHble HOCPeOCNEOM
U3yueHuss 0053amebHblX YUeOHbIX MAMepPUaios no Kypcy, oaem
apeymMeHmupoBaHHvle Omeemol, NPUSOOUN NPUMEPDI, 8 OMeeme
npucymemayem c80000HOe 81A0eHUEe MOHOIO2UYECKOU Peybio,
JIO2UYHOCMb U nociedogamenvHocms omeema. OOHAKO
00NnycKaemcst HemoYHocmo 8 omeeme. Pewun npednosicennoie
npakmuyeckue 3a0aHus ¢ HeDONbUUMU HEeMOYHOCAMU.

Jan omeem, ceudemenbcmayowuli 8 OCHOBHOM O 3HAHUU 20-29
npoyeccos uzyuaemo OUCYUNIUHbL, OMIULAIOWUIICS
HeooCmamouHou 21yOUHOU U NOJIHOMOLL PACKPLIMUSL MeMbl,
3HAHUEM OCHOBHBIX BONPOCO8 MeopuUl, C1abo CHOPMUPOBAHHBIMU
HABbIKAMU AHAU3A S68]IeHULL, NPOYECCO8, HeOOCMAMOYHbIM
VMeHuem 0a8amov apeyMeHmupo8anHvlie OMeemvl U NPUBOOUNb
npumepsl, HeOOCMAMOYHO C80O0OHBIM 81A0EHUEM MOHOIO2UYECKOL
peusvio, 102UHHOCMbIO U NOCIE008AMEILHOCHbIO OMBEemd.
Lonyckaemcs Hecko1bK0 ouUbOOK 8 COOepAHCAHUU OMEemda U
peueHuy NPAKmuyeckux 3a0anui.

Jlan omeem, komopwiii cooepaicum psao cepbe3HblX HemouYHOCmell, 0-19
0OHAPYHCUBAIOWUTL HE3HAHUE NPOYECCOB8 UZYHAEMOL NPEOMEMHOL
obnacmu, OMaAULAIOWUIICS He2lyOOKUM PACKPbIMUEM membl,
He3HAHUeM OCHOBHBIX 0NPOCO8 MeopUlU, HeCHOPMUPOBAHHBIMU
HABbIKAMU AHANU3A AGNIEHUL, NPOYEeCcCo8, HeyMeHUeM 0a8amb
apeymeHmupoBaHHvle omeemol, C1abbiM 81d0eHUeM
MOHON02UYECKOU peublo, OMCYMCmMUuem J102UYHOCU U
nocnedosamenvHocmu. Bvi6oowvl nosepxnocmmuol. Pewenue
NPAKMu4ecKux 3a0aHull He bINOJIHEHO, m.e. CMYOeHm He ChOCOOeH
Omeemums Ha 8ONPOCHL OAXHCe NPU OONOIHUMENLHBIX HABOOAUUX
80NPOCAX NPenooasamels.

6.4. OmnmcaHue JOMONHHUTEIBHBIX MaTepuaioB ©  00OpyIOBaHUS,
HEO0OXOIUMBIX JIJISI BBITIOJIHEHHS TPOBEPOUYHBIX 3aJIlaHUM (npu HeobXooumocmiu).

st BeImonHeHus npodeccuoHanbHo-uccaeaoBarenbekux 3ananui (I1N3),
CTYJICHTY pa3peliaeTcsl MCIOJB30BaHUE KaJbKYJIATOpa, IMPOrpaMM Jjisi padoTHI C
AJIEKTPOHHBIMU TaONHUIIAMU I 00paOOTKHM, aHAW3a W BU3yaIHM3allid JTaHHBIX;
J000TO PEeNIeBAaHTHOTO OHJIAWH-UHCTPYMEHTA.
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7. MeToauuyecKkue MaTepuaJibl 10 OCBOCHUIO TN CUMILIHHbI

Jnst  u3ydeHHsT OCHOBHBIX BOIIPOCOB  00pa30BaTEbHOW MPOrpamMMBbI
PETYCMOTPEHBI CIEAYIOIINE BUIbI ayIUTOPHBIX 3aAHIATHI: TPAKTUUECKUE 3aHATHS,
KOHTPOJIbHBbIE pa0oThl. JJi 3TOTO CTYJIEHTY AOHKHO OBITh MPEJOCTABICHO MPaBO
CaMOCTOSATENLHO paboTaTh B KOMIIBIOTEPHBIX Kilaccax B ceTH MHTepHeT.

Baxxnolt cocTaBHOW YacThi0 Y4eOHOro Tmpolecca B By3€ SIBISIOTCA
npakTudeckue 3aHsaTus. [Ipaktuyeckue 3aHATUS TPOBOJATCA TIIaBHBIM 00pa3oM o
JTUCIUTUIMHAM, TpeOyIOIUM 3aKpETUICHUs] HABBIKOB PEIICHHs 3a]ad, ¥ TTOMOTraloT
CTyJIeHTaM Ty0Ke YCBOUTH yUeOHBIM MaTepua, IpHOOPECTH YMEHUSI PUMEHSITh
INPUHIMIBI CHCTEMHOT'O MIOJIX0/1a K PELIEHUIO Pa3HOOOPa3HbIX 3a/1a4, ONPEAEIIATh U
OLICHHBATh PECYPCHI U CYIIECTBYIOIINE OTPAHUYEHUS PA3HOTO poja MPOEKTOB.

ITpy mOArOTOBKE K MPAKTHYECKUM 3aHATHSIM HEOOXOJMMO O3HAKOMMTBCS C
PEKOMEHJIOBAaHHOM JIUTEPATYypOd MO COOTBETCTBYIOUIEH TEME, OCYLIECTBUTH
NOJATOTOBKY IO PEKOMEHJIOBaHHBIM B paboueld mporpaMMe BoOIpocam IS
00CY>XJI€HUSI TEMBbI, BBIIIOJHUTH JOMAIlIHEE 3a/laHue (IpU HEOOXOAUMOCTH).

Bce npaktrueckue 3aHATHS MPOBOASTCS B KOMIIBIOTEPHBIX Kilaccax. Takxke B
KOMIIBIOTEPHBIX KJIACCAX C UCIIOIb30BAHUEM MYJIbTUMEIUMHBIX CPEICTB.

Kaxnoe npakTryeckoe 3aHSATHUE CONMPOBOXKIAETCA AOMAIIHUMU 3aJaHUSIMU,
BBIJJABAEMBIMU CTYJICHTAM [UJIsl PELICHUS BHEAayauTOpHOE Bpems. [[ns okazaHus
MOMOIIIM B PELICHUH 33/1a4 UMEIOTCSI TEKCThI MPAKTUYECKUX 3aJIaHUI C YCIOBUSIMHU
3a/1a4 ¥ BapUaHTaMU UX PEIICHUSI.

[ToaroToBka K TEKymIEMY W IMPOMEXYTOYHOMY KOHTPOJIIO MPEAIOoiaraet
U3Y4YEHUE TMPEJCTaBICHHBIX BOMNPOCOB K 3a4eTy, pabdoTy Haja TecTaMu,
IIPE/ICTAaBICHHBIMU B JAHHOM paboueil mporpamme.

JUist akTHBU3aLMM PabOThl CTYAEHTOB BO BpEMsl KOHTAKTHOW pabOThI ¢
IpenojaBaTeaeM OTIENbHbIE 3aHIATHS MPOBOAATCS B HMHTEpakTUBHOU (opme. B
OCHOBHOM HHTEpakTUBHas (opma 3aHATHI OOecneyuBaeTcsi IMpU MPOBEIACHUU
3aHATUA B KOMIIBIOTEpHOM Kiacce. MHTepakTuBHass ¢opma obecreuyuBaeTcs
HaJIM4MeM pa3paboTaHHbIX (aillioM ¢ 3aJaHUSIMU, HAJIMYKMEM KOHTPOJIbHBIX
BOIIPOCOB, BO3MOXKHOCTBIO JIOCTYyINla K CHCTEME JUCTAaHIMOHHOTO OOy4eHUs,
ucroiab3oBanueM kanaiaa MTS-Link, a takxke SAnaexkc.Meccenmxep.

8. YueOnas quteparypa u pecypcbl HHPOPMAITMOHHO-
TeJIeKOMMYHHUKAIIMOHHOI ceTn UHTEepHeT

8.1. OcHoBHas nuTEpaTypa

1. borpoc CuneBus, Tunmu Ixepemu. MySQL no makcumywm. [IpoBepeHHbIE
ctpareruu. 4-¢ m3a. — CII6.: TTutep, 2023. — 432 c.: un. — (becrcemeps
O'Reilly).

2. Bacunbes, FO. Python qs data science. — CII6.: ITutep, 2023. — 272 c.:
1. — (Cepus «bubnnoreka mporpaMMHCTay )
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3. Ilon MHeitren. Python: MckyccTBeHHBIH MHTEIUIEKT, OOJBIITUE JTaHHBIE U
oOnaunble Beraucienus. - Cankt-IlerepOypr: ITutep, 2021. - 864 c. - ISBN 978-5-
4461-1432-0. — TekcT: 2JEKTPOHHBIA // DIEKTPOHHO-OMOIMOTEUHAsT CcHUCTEMa
AitOykc.py [caliT] — URL: https://ibooks.ru/bookshelf/371701/reading

8.2. JlonosHUTENbHAS TUTEpaTypa

1. Axmang HWmpan 40 anropuTMoOB, KOTOpBIE JIOJKEH 3HATh KaXKIbIi
nporpamMmmucT Ha Python. — CII6.: [Tutep, 2023. — 368 c.

2. ¥ac Makkunu Python u aHanu3 naHHbIX: nepBUYHAs 00paOOTKa JaHHBIX C
npumeHeHuem pandas, NumPy u [Python — 2-e u3a. — Mocksa: JIMK Ilpecc, 2020. —
539 c.: nn.

8.3. HopmaTuBHblE mpaBOBbIE JOKYMEHTHI W HWHasg IpaBOBas
uHpopManus

He ncnonp3yrores

8.4 HNHTepHeT-pecypcsl

OOGyuaronuMest o0ecriedeH 10cTyn Kk matepuanaM kypca B CJIO Axanemun
http://Ims.ranepa.ru, a TakXke dYepe3 calT HaydHoM Oumbmuoreku https://sziu-
lib.ranepa.ru K cieayomuM MOAMUCHBIM 3JEKTPOHHBIM pecypcaMm:

DONeKTpOHHbIE YUYEOHUKHU IIIEKTPOHHO-OMOnnoreyHot cucremsl (OBC)
«AMOYKC»

DONeKTpOHHBIE YUYEOHUKH IIIEKTPOHHO-OMOnmoreyHot cuctemel (OBC)
«JIanp»

DNEeKTpOHHBIC YUYEOHUKH JIIEKTPOHHO-OMOmmoreuHot cuctembl (OBC)
«Opair»

DJIEKTPOHHBIE YYEOHUKU IIEKTPOHHO-OMOMUoTeuHoit cuctemsl (DBC)
«ZNANIUM.COM»

DNeKTpOHHbIE YUYEOHUKHU DIIEKTPOHHO-OMOnnoreyHot cucremsl (OBC)
«BOOK.RU»

DJNIeKTPOHHBIC YYCOHUKH AJIEKTPOHHO-O0MOMmoTeunoi cucremsl (OBC) «IPR
SMART»

Bo3MOXXHO HCHONIB30BaHKME, KPOME BBINICTIEPEUYHCICHHBIX PECYpPCOB, H
JIPYTUX DJEKTPOHHBIX pecypcoB ceTu HHTepHET, HEe MNPOTHUBOpPEUAIINX
3akoHoarenbCTBY Poccuiickon denepanuu.

9. MaTepuajibHO-TeXHUYECKas 0a3a, MH(POPMAIIUOHHBIE TEXHOJIOTHH,
NMporpaMmMHoe odecrneyeHre 1 HHGOPMaIMOHHbIE CIIPABOYHbIEC CHCTEMbI

Ne i/ HanmenoBaHue

1. | Cennanu3upoOBaHHBIE 3aJIbI JIJIS IPOBEICHUS JISKIIMI, OCHAIIIEHHBIE TIEPCOHATLHBIM
KOMIIBIOTEPOM/HOYTOYKOM U MYJIbTUMEAHHHBIM IIPOSKTOPOM
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Ayautopun ¥ KOMIBIOTEPHBIE KJIACCHI, 000PYOBaHHBIE MTOCAT0YHBIMU MECTAMHU U
MEePCOHAIIbHBIMU KOMITBIOTEPAMHM C BBIXOJIOM B MIHTEpHET 17151 TpOBEICHUS
MPAKTUYECKUX 3aHATUN

«MTC Jlunk» — poccuiickas atgopma Jyuisi OHJIaHH-KOMMYHUKAIAHA |
COBMECTHOH paboTsl KoMaHx; «Suaeke TenemocT» — cepBHC Uis
BHIcOKOH(DepeHnmii oT Annekca; SAnnekc Meccenmkep

TexHuueckue cpeacTBa 00y4eHMsI: IEPCOHATIbHBIE KOMIIBIOTEPHI; TPOrPaMMBbI JUIs
paloThI ¢ ANIEKTPOHHBIMH TAOIUIIAMHU AJIs1 00paOOTKH, aHAJIN3a U BU3YyalIU3allun
JTAHHBIX; PEJIEBAHTHbIE OHJIAWH-UHCTPYMEHTBHI.

Hayunast 6ubnuoteka (B T.4. 3J€KTPOHHbBIC HH()OPMAIIMOHHBIC PECYPChl HAYYHON
OUOIMOTEKH)

CJ1O Axkapemuu https://Ims.ranepa.ru/
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