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

COOTHECCHHBIX C INIAHUPYEMBIMHU pPE3YyJAbTaTaMHU OCBOCHUSA

00pa3oBaTeJIbHOM NMPOrPaMMBbI

Hucuuniauaa b1.B.J12.05.01

«CoBpemMeHHBIE TPUKIATHBIE HHPOPMAIIMOHHBIC

TeXHOJIOTUM»  oOecneunBaeT  (QopmMupoBaHue y  OOyYalONMIUXCS  CIEIyIONIEH
po¢eCCHOHATLHON KOMIIETESHIIHH :
OTD/TD n Kon HaumenoBan Kopn HaumenoBanue O0pa3oBaTeabHbII
pexBusutel [IC | komMn ue HHAMKATOPA HHAMKATOPA pe3yJabTaT
€TCH JOCTHIKCHUSA JOCTHIKCHUSA
UM Komnerenunu KOMIIETEHIIH I KOMIIeTeHIN i
"
B/03.6. [IKc | Cnocoben [IKc OCI - [Mpumenser  npu | [IKc OC 11-6.3. 3-1.
Oxkazanue ocC MIPUMEHATh 6.3 peueHun 3HaeT TEOPETHUECKYIO
METOJIMYCCKON II-6 | uadopmanno po(hecCUOHATBHBI OCHOBY yIpaBIeHHs
TIOMOIITH 1 HHBIC X 3aJa4 OCHOBHBIC | p3aMOOTHOIICHUSIM C
MOJJIEPIKKa TEXHOJIOTHUH METO/IBI, CIOCOOBI M | g ipeHTaMu
rporiecca JUTSL peTeHUS cpencTBa
YIIPaBJICHUS TIPUKIIATHBIX MOy YCHHUS, [IKc OC I1-6.3. 3-2.
pUCKaMHu ISt (uHAHCOBO- XpaHEeHUS "
3HaeT TCHACHIUU
OTBETCTBEHHBIX IKOHOMHYEC npenoOpaboTKu
Pa3BUTHS COBPEMEHHBIX
3a PUCK KUX 3a7a4 nH(pOpMaIH,
TEXHUYECKUX CPEACTB U
COTPYIHUKOB YOPABIISET
OpraHu3allui - B3aMMOOTHOIICHUS unpop MaHIfOHHHX
BIIAJCIIBIIEB MH C KiHeHTamu | [CXHOJIOTHH
pucka, (MSD CRM) B
C ) KON JeATEeNbHOCTH, Ymeet pabotath ¢
MCIHUAIUCT 110 B TOM 4HCIE C | IpOrpaMMHBIMU
YITPaBJICHHUIO
HCII0JIb30BaHUEM KOMILIEKCAMU I10
pHUCKaMH, yTB.
COBPEMEHHBIX YIPaBICHUIO
MIPUKa30M
MHQPOPMALMOHHBIX | KITHEHTCKUMHU
MunTtpyna u N
. TEXHOJIOTMH U | B3aMMOOTHOIICHUSIMU
COLIMAIIbHOM
MIPOTPaAMMHOTO
samtbt PO ot obecreueHus
No564u YMeeT Ucnons30BaTh

VIS PeLICHUS
AQHAJMUTUIECKUX U
YIpaBIeHYECKUX 3a/1a4
UHPOPMaOHHbIE
TEXHOJIOTUH

[IKc OC 1I-6.3. VY-2.

YMeer pasBuBaTh U
MoJIEpKaHNe
JOJTOCPOYHBIX
OTHOILIEHUI c
KJIMEHTaMH




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

O0beM IMCHUIIMHBI

OO6m1ast TPy1I0EMKOCTh IUCIUIUIMHBI COCTABIISIET S 3a4€THBIX eauHull/ 180
akajeMudeckux/135 acTpOHOMHUYECKUX YacoB.

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

KonrtaktHas paboTta oOydaroommxcs ¢ TMpenojaBareiieM [0 BUIaM
y4eOHBIX 3aHSATHH:

- g o4yHOM (opMbI OOYYEHHMs: KOJIMYECTBO aKaJIEMHUYECKHX YacoB,
BBIJICJICHHBIX Ha TIpakTU4Yeckue 3aHsastus — 67 akd.,, 113 ak. 4. Ha
CaMOCTOSITEIILHYIO paboTy 00ydaronuxcs (13 Hux 18 ak.4. Ha CaMOCTOSATEIbHYIO
paboTy Ha MOATOTOBKY K dK3aMeHy, 95 ak.d. Ha camMOCTOSATEIbHYIO padoTy),
KOHTaKTHas paboTa Ha aTTECTAlMIO B MEPHOJ K3aMEHAI[MOHHBIX CeccHil — 9
aK.d., KOHCYJIbTalluu — 2 aK.4.

- JUISL OYHO-3a04YHOU (HOpPMBI OOYUYEHHUS: KOJIMYECTBO aKaJEeMHUUYECKHUX
4acoB, BBIJICJICHHBIX Ha MpPAaKTUYECKUEe 3aHATHS — 47 ak.4., 133 ak. 4. Ha
CaMOCTOSITEIIbHYIO paboTy 00yuaronuxcs (13 Hux 18 ak.4. Ha CaMOCTOSTEIbHYIO
paboTy Ha MOJATOTOBKY K dK3aMeHy, 115 ak.4. Ha caMOCTOSTENbHYIO PaboTy).

Jloctyn K cucTeMe JTUCTAaHIMOHHBIX OOpa30BaTEIbHBIX TEXHOJOTUN
OCYUIIECTBJISIETCS.  KKIbIM  OOyYaloUuMCsi CaMOCTOSITEIBHO €  JIF0OOTO
ycTpoicTBa Ha mopTtane: https://Ims.ranepa.ru/. Ilaposas ¥ JOTUH K JHMYHOMY
KaOWHETY/IpO( IO MPEIOCTABISIETCS CTY/ICHTY B ICKaHATE.

[IpakTueckue 3aHITUSI OPTAHU3YIOTCS T10 TPYINaM B BUJE CEMUHAPOB B
JINaJIOTOBOM PEXKUME.

B pamMkax camocTodTenbHOM pabOThl CTYACHTHI M3Y4dalOT MaTephanl B
HEeNsAX TMOATOTOBKM K  BBIOJHEHUIO U 3aluTe NpodeccuoHaIbHO-
UCCJIEIOBATENbCKUX  3aJaHUM, HHTEPAKTHUBHOM paboTe MO  PELICHHUIO
po(ecCUOHANBbHO-UCCIIEIOBATENbCKUX ~ 3aJaHUil  HAa  KOMIBIOTEpax B
KOMITBIOTEPHOM KJIACCE € TEKYIIMM 0OCYX IECHUEM X0/1a U PE3YIbTAaTOB PEIICHMUS.

Mecto nucuuninubl B ctpykrype OII BO

JucuuninmHa b1.B.J12.05.01 «CoBpeMeHHbBIE MPUKJIAHbBIE
MH()OPMAIIMOHHBIE TEXHOJIOTUN» BXOJUT B YacCTh, GOPMUPYEMYIO YUACTHUKAMHU
oOpa3zoBaTeIbHBIX OTHOILIGHUM 10 HampaBieHuro OakanaBpuata 38.03.01
«DKOHOMUKa», HAMPABIEHHOCTh (Mpopuib) «PuHAHCH U KpeauT». Ha ouHoii
dbopme oOyueHus uzydaercs B 8-M cemectpe (BTopoit cemectp 4-ro kypca). Ha
OYHO-3204HOM opme 00ydeHus u3ydaeTcs B 9-M cemecTpe (1epBoM ceMecTpe S-
ro kypca). JlucuuruinHa omupaeTcss Ha MUHUMAJIbHO HEOOXOIUMBIM 00beM
TEOPETUYECKUX 3HAHUH, a TaK)Ke Ha NMPUOOpPETEHHBbIE paHEe 3HAHUS, YMEHUS U
HABBIKOB B 00J1acTH MHGOPMAIIMOHHBIX TEXHOJIOTHM, MOJYYCHHBIX B paMKax
JTUCIHUTLINH b1.B.04 «IKOHOMHYECKAS nHpopMaTHKay, b1.0.06
«Anroputmuzanusa u nporpammupoBanue» u b1.B.05 «Ananu3z u Buzyanuzanus
JTAHHBIX».



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 60 20 6 34 T, ITN3
pensaunonHbie B/
Tema 2 | Hepenauuonusie
CYB]] 48 20 4 24 T, TIN3




Tema 3 | Benenue B Data
Science u 7 27 8 37 T, IIN3
MalIMHHOC
oOyueHme
ITpomesxyTounas
P Y 2 9 9K3aMEH
aTTecTanus
HUTroro
180 67 2 9 18 95
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 60 14 6 40 T, [IN3
MOJEIIb U




pensunoHHbIe B]]

Tema 2 | Hepenaunonusie

CYB] 48 14 4 30 T, IIN3
Tema 3 | Beenenne B Data

Science u 7 9 . i -

MAaIIMHHOEC

o0OyueHwue
[IpomexxyTouHas

2 JK3aMEH
aTTecTalusg
Htoro
180 47 2 18 115

HUcn 0J1b3yemble COKpaueHus.

JI — nexiuu - 3aHATHA, IPEAyCMATPUBAIOIIUE IPEUMYIIECTBCHHYIO IIepeaadyy yueOHoi nHpOopMaIuy 00yJaronuMcs eJaroriueCKuMH pabOTHIUKAMU OPraHU3aluy U (MJIH) JTHIIAMH,

MIPUBJIEKAEMbIMU OPTaHU3aLMEH K peann3anni o0pa3oBaTebHBIX IPOrPAMM HA HHBIX YCIOBHSAX, ).
BJI — Buneo-nexmnuu.
JIP — mabopaTtopHbie pabOTEI.
13 — npakTHdeckue 3aHATHS (32 HCKIIOUSHHUEM JIaO0paTOpHBIX padoT).
UK — unanButya bHbIe KOHCYJIBTALUH.
KCP — KOHTpOJIb CaMOCTOSATENBLHOM PadOTHI
KO — xoHCynbTaIIMN NIEpe]] 3K3aMEHOM
KarTax — koHTakTHasg paboTa Ha aTTECTALHUIO B IIEPHO FK3aMEHAIIMOHHBIX CECCHil
KoHTpous - KOHTaKTHas paboTa Ha aTTECTAlUIO B IIEPUOA SK3aMEHALMOHHBIX CeCCUil U1 3a049HOM (hOpPMBI 00yUYeHHs
CPxp — camocTosiTenpHas paboTa Ha IOATOTOBKY KypCOBOH paOOTH/ KypCOBOTO IPOEKTA.
CP»axk — camocTosiTensHast paboTa Ha MOATOTOBKY K 9K3aMEHY.
CP — camocTosTenpHast padoTa B ceMecTpe Ha ITOATOTOBKY K Y4eOHBIM 3aHATHSIM.
[M13 — npodeccroHanbHO-UCCIEI0BATENBECKOE 3a/1aHHE.

B mpomecce oOydeHHs NPUMEHSIOTCS CIEAYIONIME WHTEPAKTUBHBIC (OPMBI: JUCKYCCHM B TMEPUOJ OOCYKICHHUS
MIPEIIOKEHHBIX OIEHOYHBIX MAaTEPUATIOB B XOJIE YCTHOTO OMPOCA, BHIMOTHEHUE U 3aIUTa MPOheCCHOHATHHO-UCCIIEA0BATEIBCKIX




3aJJaHUil, WHTEpaKTHBHas paboTa MO pEHIeHUI0 MNPOQPECCHOHANBHO-UCCIEAOBATEIbCKUX 3a/JlaHuii Ha KOMIIBIOTEpax B
KOMIIBIOTEPHOM KJIaCcCe C TEKYIIMM 0OCYKJIEHHUEM XOJa U Pe3yJIbTaTOB PEIICHUs, METO bl KOJUIEKTUBHBIX 00CYXACHUMH, paboTa B
MaJjibIX Tpynnax, XakaToH U CUMYJISILUN PabOThI C TaHHBIMHU.

Tewmsl 1-3 MoryT ObITh 0cBOEHBI ¢ TpuMeHeHrneM D0 u JIOT ¢ KOHTpoJEM B CUCTEME AIEKTPOHHOTO 00yYeHUs] 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  auciumiiae  b1.B.J12.05.01
«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
BapHUaHTOB
MIPETOKECHHBIX

[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
BapUaHT-ThI 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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MIPAaBUJIBHBIX OTBETOB
13 HECKOJIBKHUX
BAPHUAHTOB
MPEII0KEHHBIX

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):

[MIN3 — npodeccrnonaabHO-UCCIEIOBATENECKHAE 3aIaHUSI.

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.
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12.  KTo mosy4ut 0OBIYHBIN TUTIIIOM?

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

Tema 2. Hepeassuuonnnsie CYB/I.
Ilpogheccuonanvno-uccaedosamenvckoe 3ad0anue no meme 2.

CropoekTupoBaTh JHOKYMEHTHYIO MOJENb JUISl aHAIM3a MNPOJaX, MEPEBEIs
PEIALMOHHYIO CTPYKTYPY JAHHBIX CETH MarasuHOB B ONTUMAIbHYIO JOKYMEHTHYIO
Mozens 1t MongoDB, 060ocHOBaB ¢BO# BBIOOD.

1. Tlpoananu3upoBaTh TAOIHIIBI U MPEIIOKUTE 2-3 BapuaHTa JTOKYMEHTHOM
MOJIEIIN U1l XpAaHEeHUs 3TUX JaHHbIX B MongoDB. [l kaxxaoro Bapuanra
00OCHYHTE €ro IIIOCHl U MUHYCHI.

- Ilpumep Bapuanta | (Mara3WH-UEHTPUYHBIN): BCA HHPOPMALMS O
MarasuHe, ero OT/ejax U UX Mpo/ia’kax BKJIA/IbIBAETCS B OAUH JOKYMEHT Ha
Mara3uH.

- [Ipumep BapuanTa 2 (mpoAaka-LEeHTPUUHBIN): Kaxaas 3alUCh O IPOJaxe
— 9TO OTHENbHBIA JOKYMEHT, B KOTOpBIM BCTpoeHa HHQOpMalus O
MarasuHe U IIpU3HaKax Ha Ty JaTy.

2. BpIOpaTh OIMH ONTHUMAabHBINA, HA Ball B3TJISAJ], BapUAHT W HAIMIIHUTE
ckpunt Ha Python (¢ ucnonp3oBanremM OMOIMOTEKH Pymongo), KOTOPBIH:
- Cuuraer nannbpie u3 CSV-¢aiinos.
- [IpeoOpasyer ux B Balry TOKYMEHTHYIO MOJIEITb.
- 3arpy3uT gaHHble B KoJuiekiuo MongoDB.

3. Hammcars MongoDB-3anpochkl, 4ToObI peIUTh CAEAYIOIINE 3a1a4u:
- Haiitu Ton-5 oTnenoB ¢ HamOoOJbLIEH CyMMapHOUW BBIPYYKOH 3a
BECH NIEPUOI.
- IlocunTaTh CpENHIOI0 BBIPYYKY [JIsi Mara3puHoOB pPAa3HOIo THUNA
(Type) B pa3iHUYHbBIE U HETIPA3JHUYHbIE HEJEIH.
- JIns KOHKpeTHOro marasuHa (Hampumep, Store=1) moyiyduth Bce
€ro JaHHbIE, BKJIIOYas IPOJAXKU 110 BCEM OTAElaM 3a IMOCIEAHUN
MeCHLL.

Tema 3. BBenenue B Data Science u MalmmHHoe 00y4eHue.

Ilpogpeccuonanvno-uccnedosamenvckoe 3a0anue no meme 3.
Ucnons3yss wmetoner Data Science, cnporfo3upoBaTh (HUHAHCOBYIO
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3G (HEKTUBHOCTh 3aIlyCKa HOBOT'O OM3HEC-TIPOCKTa W TPUHSITH YIPABICHUECKHE
pelIeHrs Ha OCHOBE pacyeTa KItoueBbIX HHBECTUIIMOHHBIX MeTpUK (NPV, IRR, PI).

[IpeacraBpTe cebe, uro Bbl aHanuTMK. MEHEKMEHT paccMaTpUBAET
BO3MOHOCTb 3aITyCKa HOBOT0 OM3HEC-IIpoeKTa. Bam nopydeHo ouleHuTh, OyaeT a1
3TOT MPOEKT NPUOBLIbHBIM.

1. Ilpoananu3upoBaTh PHIHOK Ha MIPEAMET HAJTUYUS KOHKYPEHTOB.

2. ITocTpouTh MPOTHO3HYIO MOJIEb.

3. OneHuTh Ka4eCTBO MOJIEIH.

4. CniporHo3upoBaTh BBIPYUYKY HOBOTO OM3HEC-ITPOEKTA.

5. Ucnonb3yst 00y4eHHYI0 MOJIEb, CIIPOTHO3UPOBATh €KETOAHYIO BBIPYUKY
JUIS HOBOTO OM3HEC-TIPOCKTAa Ha CISAYIOIINE 5 JIeT.

6. PaccuntaTh HHBECTUIIMOHHBIC 3aTPAThl U ONEPAITMOHHBIC PACXO/IBI.

7. PaccunTaTh ICHEKHBIC IIOTOKHU IO T'OJIaM.

8. Paccumurath kitoueBbie nHBectuliionusie metpuku (NPV, IRR, PBP, PI u
T.J1.).

9. I[IpuHITH OM3HEC-PEIICHUE U TIOJITOTOBUTH MIPE3CHTAIUIO

[Ipe3enTanyst COCTOUT W3 CJIAMIO0B MATH TUIIOB.
1. CocTaB KOMaH/Ibl TPOEKTA.

2. Pe3tome u peKoMeH1a1usl.

3. JlaHHBIC ¥ METOOJIOTHS.

4. KmroueBble (pMHAHCOBBIC ITOKA3ATEIIH.

5. Ilnane! pa3BuTus.

5.2. TumoBble OLEHOYHBIE MaTEpHalbl JUIA TEKYIIEro KOHTPOJIS
yCIeBaeMOCTH 00yUaromuxcst (BHE KOHTPOJIBHBIX TOYEK):
IIPUBEJICHBI B 11.6.2.

5.3. Kaxzaplii TemaTu4ecKkuil OJIOK JTUCHMIUIMHBI 3aBEPIIAeTCd KOHTPOJIbHON
toukor (manee — KT). Texkymmuii KOHTPOJb YCIIEBAEMOCTH IO JUCIUILIMHE
npeaycMmaTpuBaeT He MeHee 2 (1ByX) u He 6omee 10 (necsatu) KT B Teuenue nepuoaa
OCBOEHUS TUCIUIUINHBI.

MakcumalibHOE KOJIMYECTBO OayuioB 3a Jo0oil Tum pabor B pamkax KT
coctapisiet 60 (mecthaecsT) 6amioB. [IpoMexxyTouHas aTTecTaus B BUJE dK3aMeHa
cocrapisieT 40 (copok) 6aioB.

Pacnpenenenne BecoBbix kodpdunuentoB nmo KT B pamkax Tekymiero
KOHTPOJISI yCIIEBAEMOCTH 1O JUCUUILIMHE U (POPMYJIbI pacuera:
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HanmenoBanue
KOHTPOJIbHON TOYKH

MakcuManbHOE
KOJIMYECTBO OaJNIOB
3a paboTy B paMKax
KT, xoTopoe moxet

Koadduuuent Beca
KOHTPOJIbHON TOYKH

Pesynbrar

KOHTPOJIbHOM TOYKH,

y4aCTBYIOLIUH B
hopmMupoBaHUHN

UTOTOBOM OaJIbHOM
OLICHKH MO AUCIHIUINHE
(oTpaxaercs B )KypHaie

HaOpaTh CTYJCHT

BPC & CJIO)
KT-1 100 0,15 15
N3 nux: 1113 60 0,09 9
N3 aux: T 40 0,06 6
KT-2 100 0,15 15
N3 unx: 1113 60 0,09 9
W3 anx: T 40 0,06 6
KT-3 100 0,3 30
N3 nux: 1113 60 0,18 18
N3 vux: T 40 0,12 12
Hroro: X 0,6 60

dopmyna pacyera pe3ysibTaTa KOHTPOJIbHOM TOUYKH:
Pesynbrar koHTponbHOU TOouku = KonnuectBo 6amioB 3a pabory B pamkax KT X
KoaddunmeHT Beca KOHTPOILHON TOYKH.

5.4.®opMBI TEKYIIETO KOHTPOJISI ycIeBaeMocTr oOydaroruxcs B pamkax KT u
TUTIOBBIC OLICHOYHBIE MaTEpPHUAIbI:

KT-1

Tema 1.

Ilpoeccuonanvro-uccredosamenvckoe 3adanue (I11H3).
Tecmuposarnue no meme 1 (7).

KT-2

Tema 2.

IIpodheccuonanvro-uccredosamenvckoe zadarnue (IIH3).
Tecmuposarnue no meme 2 (7).

KT-3

Tema 3.

Ilpoeccuonanvro-uccredoosamenvckoe 3aoanue (I11H3).
Tecmuposarnue no meme 3 (T).

Jist xaxaoi (GopMbl TEKYHIEro KOHTPOJIS YCIEBAEMOCTH OOY4YaroIIMXCs B
pamkax KT onpeneneHsl KpUTEPUU OLICHUBAHKS PE3YJIbTATOB BHIITOJTHEHUS 3aJaHUS.
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Kpumepuu oyenusanus I1H13.

Onuncanue kpurepus

Bce smanwi 3a0anus 6binoineHvl NOJIHOCHbIO
u koppexmuo. Pewenus onmumanvHul,
K00/3anpocwvl pabomarom 6e3 ouuooK,

Qunancosvle pacuemvl MOYHbL.

Omanwi 6bINOJIHEHbL C He3HAYUMEIbHbIMU
OUUOKAMU UTTU HEONMUMATbHBIMU
peuerusiMuU. Ocnosnas nocuxka CoOXpaHeHa,
HO ecmb Heooyembl 6 peaiuzayuu.

Cywecmeenﬂble OUUOKU 8 KIIOYEeBbIX
amanax. Hapymeﬂa OCHOG6HAA J10cUKA
6bINOJIKERUA, pEeULERUA H€pd60mOCI’ZOCO6Hbl
Ui CUJlIbHO HEeONMUMAJIbHbI.

Bce pezynomamul noomeepaicoernvl
pacuemamu/ko0om. Bvieoowt n10euuno
CLeOYIOm U3 NOJYUEHHbIX OAHHbIX. [

ucce008amenbCKux 3a0aHull - NPUeeoetbvl
CCHLIKU HA UCIOYHUKU.

Pezynomamur wacmuuno noomeeporcoetnwi.

Hexomopuvie 61600061 He umerom uemko2o

000CHOBAHUS UNIU COOEPAHCAN TIO2UYECKUE
HeCcoOmeencmeaus.

Konuuecmeo évinonnentvix 3a0anuil
om 85% oo 100%

Konuuecmeo gvinosinennvlx 3a0anul
om 55% 0o 84%

Kpurepun onenkn Jluanason
pHaTep 0aJIoB
31-50
Kauecmeo 16-30
8bINOJIHEeHUS
KJIIOYe8bliX DManos
pabomwi
0-15
16-20
Jlocmosepnocmo u
000CHOBAHHOCMb
pe3yibmamos 0-15
30
Ilonnoma 15
BbINOJIHEHUSL 3A0AHUS
0
HTtoro makcuManbHO: 100

Konuuecmeo gvinoninennvlx 3a0anull
menee 55%

Kpumepuu OYEHUBAHUA meCmupoeaHusl.

Onucanue KpuTepus

Konuuecmeo évinonnentvix 3a0anuil
mecmuposaHus
om 85% oo 100%

Kpurepun onenku Jluanason
PUTED O0aiu1oB
100
Ilonnoma
8bINOJIHEeHUS
mecmupo8anus 75
50

Konuuecmeo evinonnennvix 3a0amuti

mecmuposaHust mecmupoBaHust
om 65% 0o 84%

Konuuecmeo evinonnennvix 3a0amutl

23



mecmuposaHust mecmupo8aHusl
om 55% 0o 64%

Koauuecmeo évinonnentvix 3a0anuil
0 mecmuposaHusl
MmeHee 55%

HToro MmakcuMaiabHO: 100

5.5. Omnucanme JONOJHHUTEIBHBIX MaTepUaJoB MW  00OpYIOBaHMS,
HEO0OXOIMMBIX JIJISI BBITIOJIHCHHS IIPOBEPOYHBIX 3aJIaHUM (npu HeobXooumocmi).

Jlnst BeImonHeHus mnpodeccuoHanbHO-uccaeaoBarenbekux 3amanuii (ITN3),
CTYJCHTY pa3pellaeTcsl UCIOJIb30BAHUE KaJbKYJATOpa, MpOorpaMm Jjisi padoThl C
AJIEKTPOHHBIMU TabIUIlaMu JJi1 00paOOTKM, aHalv3a U BU3yaIM3allMM JIAHHBIX;
J1000r0 PeJIeBaHTHOTO OHJIAMH-UHCTPYMEHTA.

6. @opMBI IPOMEKYTOUYHOM ATTECTALMH, KPUTEPHUHU M IIKAJIA OLlEHUBAHUS,
THUIIOBbIE OLICHOYHbIE MATEPHUAJIBI 110 JUCHUILINHE

6.1. IIpomexyTouyHas aTTecTalus IpOBOAUTCS B (hOpME IK3aMeHa.

DK3aMeH MpoBOAUTCS B (QopMe OTBETa HA TEOPETUYECKUM BOMPOC U
BBINIOJIHEHUS TPO(eCCHOHATBHO-UCCIEA0BATENIBCKOTO 33/IJaHUs Ha KOMIIBIOTEPE U
BKJIIOYAET B ce0sl MPOBEPKY MNPAKTUYECKUX HABBIKOB cTyAeHTa. OOydarommiics
MOJIy4aeT SK3aMEHALMOHHBIN OWJIET ¢ OJIHUM TEOPETHUYECKUM BOMPOCOM U OJHHUM
po(heCcCUOHATIbHO-UCCIIE0BATEIbCKUM 3aJIaHHEM. Ha IIOATOTOBKY
TEOPETUUYECKOI0 Bompoca npeaocrasisierca 20 MunyT. 110 3aBepieHnn NoArOTOBKA
TEOPETUYECKOI0 BOIIPpOCa HEOOXOJMMO B YCTHOW Oecele C HIK3aMEHATOPOM
HOJIPpOOHO  M3JIOXKHUTh CYTh, OCHOBHBIE TOHSTHS, TEPMUHBI U TPHUBECTH
IPAKTUYECKHUE TPUMEPBI.

Ha Bwimonnenune 3ananus npenocrasisiercss 40 munyt. Ilo 3aBepiieHuu
MOJTOTOBKKA  MPO(ECCHOHATBbHO-UCCIEIOBATENILCKOTO  3aJaHusl  HEOOXOIUMO
MpeACTaBUTh OTBET B BUJE (ailyia, B yCTHOUM Oeceie ¢ AK3aMEHATOPOM MOAPOOHO
U3JI0KUTh XOJ1 BHIIIOJIHEHMS 3aJ]aHUS U C/IeJIaTh BBIBOABI (IIPH HEOOXOAUMOCTH).

[Ipu peanuzamuu npomexytoyHo arrecrauuu B D0O/JJOT MoxeTr ObITh
UCII0JIb30BaHa cliieaytouias popma:

[Tucemenno B CJO c mnpokrtopuHrom — B ¢GopMe YCTHOrO OTBETa Ha
TEOPETUUECKHE BOIIPOCHI U (paiiia ¢ pelieHuEM NPaKTUYECKOro 3a1aHus (keica).

6.2. TunoBbl€ OIIEHOYHBIE MATEPHAIIBI TPOMEKYTOUHON aTTECTALINH.
Chnucok 60npocos 011 n0020MO8KU K IK3AMEHY:

l. Oyukuuu CYB/I.
2. Knaccuduxarmus CYBJl u B/I.
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3. PensiiiionHple  MoJenud  J@HHBIX:  OCOOEHHOCTH, MPEUMYIIECTBA,
HEJIOCTaTKH

4. OCHOBHBIE MOHATHS PEISUMOHHOM MOJENM JIAaHHBIX: peisiLUOHHas Oaza
JAHHBIX, OTHOLIEHUE, CXEMa OTHOILEHHSI, CYUIHOCTb, aTpUOYT, JOMEH, KOPTEXK,
MIEPBUYHBIN KITFOY.

5. IIpoextupoBanue  pensauuMoHHbIX b/  Ha  OCHOBE  NPUHUMIIOB
HopManuzauuu. Lens Hopmanuzanuu. HopmanbsHbie GOpMbI OTHOILIEHU.

6. S3bIKK 3anPOCOB: MOHATHE, KIaCCU(PUKALIMSL.

7. OO6mas xapakTepucThKa TabJuuHbIX s36IKOB 3ampocoB QBE (Query-By-

Example — 3anpoc no npumepy). Oco6eHHOCTH peann3aiuu TaOIUYHbIX S3bIKOB
3anpocoB B coBpeMeHHbIX CYB]I Ha npumepe CYBJ] MS Access (Mcnons30BaHue
arperupyromux (QyHKIUH, BBIYUCISIEMbIC TIOJNSA, peaju3alus 3ampocoB CO
CIOKHBIMH  YCIIOBHSIMU, [apaMEeTPUUYECKUE 3aIlpPOChl, KOPPEKTUPYIOLIUE

3ampochl).
8. OcHOBHbIE TUIIBI JaHHBIX (Ha puMepe KOHKpeTHOH(bIXx) CYB/).
9. Kakue xomannapl oTHocsTcs K kareropuu DDL? Onuiure oOumuid Buj

cuHTakcuca koman DDL, npueaute npumMep(bl) Ka>k10i KOMaH/IbI.
10. Komanma wW3MeHEHHMS JaHHBIX TaOJMIBI: OOIIMHA BHJ CHHTAKCHCA,

MIPUMEPHI.

11. Komannga ypaneHuss CTpOK U3 TaOMUIbl: OONIMHA BHUJ CHHTAKCHCA,
MIPUMEPBI.

12.  KomaHjga u3MeHEHHUs CTPYKTYpbl TaOJUIbI: OOIIMKA BUJ CHUHTAKCHCA,
MIPUMEPHI.

13. OOmuii CHMHTaKCHC W aJTOPUTM BBIIOJHEHHUS KOMaHIbI Select s3bika
SQL.

14. ®opmupoBaHHE CIIMCKa BBIBOjJA B KoManjae Select: oOmmuii CHHTaKCHC,
npuMepsl. Mcnons3oBanue ncepaonnmoB B SQL. Ynopsigouenue pe3ynbTata B
orsete. [IpuBecTn mpuMepBI.

15. ®opmupoBanue ycioBus BblOOpa 3amuceili B koMaHue Select.
Hcnonp30BaHue JOTUUECKUX OTEPATOPOB U OMEPaTOPOB cpaBHEHUs. [IpumMephl.
16. Hcnonb3oBaHue mpeAuMKaToB B KoMmaHje Select: oOmmii cHUHTaKcuc,
MIPUMEPBI UCIIOJIB30BaHUS (I KaX0T0 U3 MPEIUKATOB).

17. TI'pynnupoBanne paaHHbix B SQL. Hcnonb3oBaHue arperupyrommx
byHKUMNA U TOTy4YeHus cBOHOM uHpopManuu. [Ipumepsi.

18.  Hcnonb3oBanue ¢paszsi HAVING mpu rpynmnupoBanuu nanHbix B SQL.
[Tpumepsl.

19. Bnoxennsie 3anpocsl B SQL. [Tpumepst

20.  Omepatop JOIN. ITpumepsi

21.  Vxaxure npuuuHbl nosisiienuss NoSQL 06a3 naHHbIX.

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

23.  VYkaxure BO3MOXKHOCTH NPUMEHEHHsI 0a3 JTaHHbIX KIII0Y-3HAYECHHE.

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

25. B 4em npeumyiiecTBa U HEJIOCTATKUA IOKYMEHTHOW MOJEIN JaHHBIX ?
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26. UYem ompenensercs BBIOOp YPOBHS JACHOPMANIHM3AlMUA JOKyMEHTa TIPH
UCIIOJIb30BaHUU IOKYMEHTHBIX 0a3 JaHHbBIX?

27. VYxKaxuaTe BapHaHTbl MOJECIUPOBAHUSA JAHHBIX, KOMIICHCHPYIOIIHE
orcyrcrBue JOIN B MongoDB.

28.  VYkaxure oTiinuus B cucteMax pemnkaiua MongoDB u Redis.

29. KakoBO OCHOBHOE Ha3HaueHWEe ©0a3 JIaHHbBIX Ha OCHOBE CEMEHCTB
ctosioroB? KakoBo HazHaueHue nepsuyHoro kiova B CYB]] Cassandra?

30. IIpumepsl u knaccudukaius 3aa4 MaIIMHHOTO 00yYeHUsI.

31. Tumsl naHHBIX, OOpaOOTKA JAHHBIX.

32.  Mepbl CXOACTBA, METPHUKH.

33. T'ayccoBckoe pacrpe/iesieHue.

34.  KoadduimeHt Koppensium.

35.  OpnodakTopHas TUHEHHAS PETPECCHs.

36. Konsbdunment nerepmuHaum.

37.  MHOXeCTBEHHas INHENHAS PErPECCUsl.

38. Hemnmnennas perpeccusi.

39.  Meron KpaTyauiiero aepesa.

40. Anroput™m K-means.

41. JluneitHble KIacCUPUKATOPBHI.

42.  Aaroputm oOydeHHs MEPCENnTPOHA.

43.  MHorocnoiHble HEHPOHHBIE CETH.

44.  Meton 0OpaTHOTO PACHPOCTPAHEHUS OLIUOKU.

45. T'pagueHTHBIN CITyCK U MOJIENIN UCKYCCTBEHHBIX HEHPOHHBIX CETEM.

46. Meron 0OpaTHOTO PACHPOCTPAHCHUS OLITUOKH.

47.  OO030p MepCHEeKTUBHBIX 3a7ad MAIIMHHOTO OOy4YeHHUs M MOAXOAOB K UX
PELICHHUIO.

Tunoevie 3a0anusl O IK3AMEHA.

1. Ilo Ga3e maHHBIX:
BoiBectu pammiiuu cryaeHToB, poausmuxcs He B 2000 roay.
BriBecTH Ha3BaHUs NpPeIMETOB, HAUMHAOMUXCA Ha «K» mim «M».
Haiitu npenmeTsl ¢ konuuecTBOM 4acoB ot 100 go 120.
BriBectu ®UO npenogaBarenneil 1 Ha3BaHUs MPENOAAaBAEMbIX TPEAMETOB.
Haiitm mpemMer ¢ caMoi IIOXOM yCIEBaeMOCThbIO (cpegHuii Oaiw).
BeiBecTH TOM-3 yCHENIHBIX U TOM-3 OTCTAIOLIUX CTYACHTOB IO CPEAHEMY
Oamty.
Onpenenutp, €CTh JIM KPYTJIbIE OTIUYHUKH (TOJIBKO "5" 10 BCEM CIaHHBIM
IPEIMETAM).
Haiitn npenogasaresneid, KOTOpbIE HE NMPEMOJAIOT HU OJHOTO NPEAMETA.
JI1st Kaxk10T0 MpernogaBaTes BBIBECTH BO3PACT U CPEIHIOIO YCIIEBAEMOCTh
MO €ro MpeaMeTaMm.
BriBectu ciucok ctyaeHToB ¢ goiramu (PO crynenta - npeamer - DO
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npenoaaBaTes)

2. Ilpennoxure 2 BapraHTa JOKYMEHTHOW moaenu st MongoDB.

Bri6epute o1H ONTUMAaNIBHBIN BapyuaHT A7 peHIeHHs 3a1a4 aHalIn3a MPoJax
1 000CHYTE CBOI BBHIOOP.

Jls1 BBIOpanHoO#M Moienu HanuiuTe MongoDB-3ampochkl, KOTopbie ONpeesT:

- Tomn-5 oTnenoB mo BeIpyUKe (arperaius 1o BCeM Mara3uHam)

- Cpennsig BbIpydKa 10 TUIIAM Mara3uHOB (OTAEJIBHO JUISl MPA3AHUYHBIX U
OOBIYHBIX HEJICIIb)

- Jlannbple marazuHa Nel 3a mociegHuid Mecsil (Bce OTIENbI, BCE MOKA3aTeIN )

3. Bam mpenoctaBiieHbl JaHHbIE O BBIPYYKE OM3HEC-TIPOEKTOB KOMITAHUU 3a
nocieanue 3 roga. Jlanaeie coaepkaT CIeAyIOIINE CTOIOIbI:

o year (roj)

« marketing spend (pacxo/bl Ha MAPKETHUHT, ThIC. PYyO.)

o location_index (MHAEKC MPHUBIEKATEILHOCTH JoKaluu, oT 1 10 10)

o competition_count (KOJIMYECTBO NPSIMbIX KOHKYPEHTOB B paiiOHE)

o revenue (rofoBas BEIPYYKa, ThIC. pyoO.)

VYcoBus 11 HOBOTO MPOEKTA:

o Husecturuu: 2 000 ToIC. pyO. (eaHOBpEeMeHHO B 101 0).

o Onmneparmonnsie pacxobl: 40% OT MPOrHO3UPYEMOM BBIPYUKH €KETOHO.
o CraBka quckontupoBanus: 12%.

o ['Opu30HT IIaHUpOBaHHUS: S JIET.

Ha ocHOBe mpeaocTaBIICHHBIX JaHHBIX MPEIJIOKUTh W OOOCHOBAaTH THII
PETPECCHOHHON MOJENH ISl TPOTHO3WPOBaHUs BhIpyukH. Kakue hakTopsl, Mo
Balllell THIOTE3€, BIUAIOT Ha BBIPYYKY CHIIbHEE BCETO?

PaccuuTaTh IpOrHO3HYO TOJOBYIO BEIPYUKY JJISI HOBOTO ITPOCKTA Ha KaXIbIH 13
5 7er.

[Toctpouth  TaOMMIly  JIGHEXKHBIX  IOTOKOB  TpOEKTa 3a 5  JIeT.
Paccuurars cBOOOMHBIN neHexHbIN TOTOK (Free Cash Flow) nns kaxkmoro roza.
Paccunrats kimtoueBsie meTpuku npoekra (NPV, IRR, PI).

ChopmynupoBaTh HTOTOBYIO PEKOMCHJIAIMIO JUII MEHEDKMEHTA: CTOUT JIH
peaau3oBBIBaTh JaHHBIM TpoekT? CBOM OTBeT 00OCHOBAaTh, OINHUPAsCh Ha
pacCUNTaHHBIC METPHUKHU.
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TumoBbie MpoBepoUYHbIE 3alaHus AJI CaMOIIOATOTOBKHM OOydYaromerocs K
IIPOMEKYTOYHOMN aTTECTALINHN:

TUIT
SAJJAHUA

CLIEHAPUU
BBINOJIHEHUS

TUITOBBIE 3AJAHUA

3amaHue 3aKphITOro
THTIA C BEIOOPOM
OJIHOTO ITPABHIIBHOTO
OTBETa U3 HECKOJIBKHX
NpeII0KEHHbBIX
BapUaHTOB

1.BHUMATENBHO IPOYUTATH TEKCT
3a7aHus U TIOHATh, YTO B KQUECTBE
OTBETAa 03KHIACTCS TOJIBKO OIUH U3
MPEIOKEHHBIX BAPUAHTOB.

2. BHUMaTenpHO NpOYUTaTh
MIPEAI0KEHHbBIE BAPHAHTHI OTBETA.

3. BeiOpats OIMH BEPHBIA OTBET.

4. 3anmcatb TOJIIBKO HOMEp (MITN
OyKBY) BEIOpaHHOTO BapuaHTa
oTBeTa (Hampumep, 3 win B).

1. Kaxoit npuniun CAP-teopemsl ams
pacTpeeeHHBIX CHCTEM OOBIYHO OCIIa0IISIOT B
NoSQL CYB/I anst A0CTHXESHHS BBICOKOH
JIOCTYTIHOCTH M YCTOMYMBOCTH K Pa3AeICHUIO CeTH?

a) CorinacoBaHHOCTh
b) doctymHocTs
¢) YCToW4YMBOCTh K pa3esieHUI0

d) Hu oauu U3 nepeuncieHHbIX

2. Ilpu pacuere NPV (umcroii npuBeaeHHOM
CTOMMOCTH) HHBECTUIIMOHHOTO TIPOEKTA,
OTpHUIaTENIFHOE 3HAYEHNE YKA3bIBACT Ha TO, YTO:

a) [IpoekT abCONMOTHO YOBITOUCH.

b) JMCKOHTHPOBAHHBIC ICHE)KHBIC TIOTOKH HE
MOKPBIBAIOT NIEPBOHAYATBHBIX HHBECTULIUH.

¢) Buytpennsas Hopma goxoanoctu (IRR) paBHa
HYJIO.

d) ITpoeKT JOCTUT TOUYKH 0e3yOBITOUHOCTH.

3agaHue 3aKpBITOrO
THUIIa HA YCTaHOBJICHHUE
COOTBETCTBUS

1.BHUMATENBHO IPOYUTATH TEKCT
3aJ]JaHMs U IIOHATH, YTO B KA4eCTBE
OTBETa OXKUJAIOTCS MaphI
3JIEMEHTOB.

2. BHUMaTenpHO MpoYnTaTh 00a
CIIHCKA: CIHCOK | — BOMPOCHI,
YTBEpXKICHHS, (PaKTHI, MOHATHS U
T.I.;

CIIUCOK 2 — yTBEPKAECHMUSI, CBOIICTBA
0OBEKTOB H T.1.

3. ComocTaBHUTB 3JIEMEHTHI CIIMCKA
1 ¢ anemMeHTaMu crmcKa 2,
c(hOpMHPOBATH TAPHI DIIEMEHTOB.

4. 3anrcaTh momapHo OyKBBI U
u¢psl (B 3aBUCIMOCTH OT
3a/laHysT) BApUAHTOB OTBETA
(marmpumep, Al unu b4).

1. YcTaHoBuTE COOTBETCTBUE MCKIAY THUIIOM 3aJa4un
MalIMHHOT'O O6y‘{€HI/IH U €€ OIMMCaHUCM.

Tun 3apaun Onucanne

1) Perpeccus a) OTHeceHue 00BEKTA K
OJTHOMY W3 3apaHee

3aJJaHHBIX KJIaCCOB

2) Knaccugukanus  |6) [IporHozupoBanue
HENpEepHIBHOM YHCIIOBOM

BCJIMYMHBI

3) Knacrepuzamnus B) OGHapyxeHne
AHOMAJIbHBIX WIIN

MOJO3PHUTCIbHBIX 00BEKTOB

4) OGHapyxeHHe
aHOManui

r) Pa3Ouenne naHHBIX Ha
TPYIIIEI CXOXKHUX 00BEKTOB
0e3 3aJaHHbBIX METOK

2. YcraHoBHTE COOTBETCTBHE MexKay TurtoM NoSQL
CVYB/]] u nanboiiee moaXosIeii a1 Hee Ou3HeC-
3a7a4uei.

Tun CYB]] bu3nec-3agaua

1. a) Cucrema pexKoMEHIAIWN
Hoxymenroopuent | "Jlrogu, KOTOpble NOKYINaau
HMPOBAHHAs 9TO, TaKXKe MOKyNalu..."

2. Kononounas 6) Xpanenue npoduiei
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MOJIb30BATENIEH CO CIIOKHOU
U U3MEHYUBOM CTPYKTYypOH

JIAHHBIX
B) AHaiuTHKa  OOJBIIHX
3. Kitrou-3Hauyenne 00BEMOB TaHHBIX B

PE€aJIbHOM BPpEMCHHU

r) KbsmmupoBaHue IaHHBIX

ceccuit JUTSL
4. I'padoBas

BBICOKOHArpy>KEHHOTO BeO-

TIPUIIOKCHHUS

3agaHue 3aKpBITOrO
THTIA C BBIOOPOM
HECKOJIBKUX
MPaBUIILHBIX OTBETOB
13 HECKOIBKHUX
MPeITI0KEHHBIX
BapHaHTOB

1.BHuMarensHO MMPpOYUTATh TEKCT
3aJaHus U IIOHATH, YTO B KQUYCCTBC
OTBETA OKUIACTCA HCCKOJIBKO
MNpaBUIJIbHBIX OTBETOB U3
TPEUIOKEHHBIX BaApUAaHTOB.

2. BHUMaTenbHo NpoYuTaTh
TIpeI0KEHHBIC BAPHAHTHI OTBETA.

3. BeIOpaTh HECKOJIBEKO
TIPaBHIBHBIX OTBETOB.

4. 3anrcaTh TONBEKO HOMepa (MITH
OyKBBI) BEIODAaHHOTO BapHaHTa
otBeta (Hampumep, 1 4w A T).

1. Kaxwue 3a1aun ucciie1oBaTenbekoil padoThl MOTYT
BBITIOJTHATH OOJBIINE SI3BIKOBBIE MOJIENHN?

- CTPYKTYPUPOBAHHE CIIOKHOM apryMeHTaluu

- oopmiieHHEe OMOIHOrPahUIECKOro CITUCKA I10
I'OCTy

- (hu3uyecKoe CKaHNPOBAHKE U OIU(PPOBKA APXUBHBIX
JIOKYMEHTOB

- IOUCK KOHTPApTyMEHTOB U AIbTEPHATHBHBIX
HUHTEpIIpeTalui

- IPOBECHHUE TIOJIEBBIX COITMOIIOTHIECKAX
HUCCIIEI0OBAHUMN

- 6p6ﬁHCTOpMPIH]" HCCJIICAOBATCIILCKUX BOIIPOCOB U
THUIIOTE3

2. Kakue n3 nepeynciieHHbIX 3TaoB BXOIAT B
YKM3HEHHBIH MK rpoekTa o Data Science (CRISP-
DM)?

a) busnec-nonumanue.

b) [lonnMaHue TaHHBIX.

¢) Coop TpeboBanmll K HHTEPPEUCY.
d) [ToaroroBka NaHHBIX.

¢) Mozaenuposanue.

3aZ[aHI/I€ 3aKpPBITOI'O
TUIIa HA YCTAHOBJICHUC
IMOCJICAOBATCIIbPHOCTH

1. BuMMarTenapHO MPOYUTATH TEKCT
3a7laHus U TIOHATh, YTO B KQUECTBE
OTBETAa O3KHIACTCS
MOCJIEI0BATEIIBHOCTD 3JICMEHTOB.

2. BHUMaTenpHO NpOYUTaTh
MIPEAI0KEHHbBIE BAPHAHTHI OTBETA.

3. [locTpouts BEpHYIO
MIOCIIE0BATEIEHOCTD U3
MIPEAJI0KEHHBIX 3JIEMEHTOB.

4. 3anucaTh OYKBBI/IIHQPHI (B
3aBUCUMOCTH OT 33J[aHU)
BapHaHTOB OTBETA B HYXKHOMN
MOCJIE/IOBATENILHOCTH (HAIPUMeED,
BBA umu 135).

1. PacmiomoxuTe 3Tambl )KU3HCHHOTO KA TPOCKTA 0
Data Science B IpaBHIIbHOM TTOCIEIOBATEIIEHOCTH.

a) MoaenupoBaHue.

0) [loHuMaHye TaHHBIX.

B) BHenpenue.

r) [TonnmMaHne OU3HEC-3aa9H.
im) [ToAroTOBKA NaHHBIX.

e) O1eHKa pe3yJIbTaToB.

2. Pacnionoxxute atansl 00paboTKH 3anpoca (IIpoMIITa)
OOJIBIIION SI3BIKOBOM MOJIETIBIO B TIPaBHIIBHON
TIOCIIEI0BATEILHOCTH.

1) DHKOZEP aHAIU3UPYET TOKEHBI U UX KOHTEKCT C
TTOMOIIBI0 MEXaHNU3Ma BHUMAHHS

2) Jlexonep reHepupyeT OTBET B BUJIE TEKCTa
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3) 3anpoc pa3duBacTCs Ha TOKCHBI (TOKCHU3AITHU )

4) TokeHsI IpeoOPa3yIOTCs B BEKTOPHI (BEKTOPHU3ALINS)

3ananue
KOMOWHUPOBAHHOTO
THIIA C BBIOOPOM
OJTHOTO MPABUIBLHOTO
OTBETAa U3
MPE/IOKEHHBIX U
060ocHOBaHHEM BbIOOpA

1. BHUMaTenbHO NPOYUTATh TEKCT
3a/laHus U IIOHATH, UTO B KAUECTBE
OTBETA 0’KUJAETCS TOJILKO OAWH U3
NIPEIJIOKEHHBIX BAPUAHTOB.

2. BHumarenbHO NMpoYUTaTh
TIPEAJIOKEHHBIE BAPUAHTHI OTBETA.

3. BrIOpath 0/iMH BEPHBIH OTBET.

4. 3anucaTh TOJIBKO HOMED (WIIN
OyKBY) BEIOPaHHOTO BapUaHTa
OTBeTa.

5. 3amucatph apryMeHTHI,
000CHOBBIBAIOLINE BEIOOp OTBETA

(manpumep, 4 TEKCT 000CHOBAHMSA).

1. Kak Ha3piBaeTcs mpolecc UCIOIb30BaHUS YKE
00y4YeHHON MOJIEIH JJIsl IPOTHO3UPOBAHUS?

a) uHpepeHc;
6) oOyueHne Mozeny;
B) TECTHPOBAaHNE MOJEIIH;

T') BaJHJaIs MOJICITH.

2. Yro xapakTepHO A7 00y4IeHHUs ¢ TOIKPEIUICHUEM?

a) MOJIeNb TPpeOyeT OOJBIIOTO KOJINIEeCTBA
pa3MeUYeHHBIX JaHHbIX;

0) Mozestb 00ydJaeTcsi Ha TOTOBBIX IIPUMEpax ¢
MIPaBWJIBHBIMU OTBETaMH;

B) MOJCJIb UIIET CKPBITHIC 3aKOHOMCPHOCTU B JaHHBIX;

T) MOJIeJTb 00y4aeTcs yepe3 B3auMoIeiicTBHE CO
cpenoi U 00paTHYIO CBS3b.

3agaHue OTKPHITOTO
THUIIA C Pa3BEPHYTHIM
OTBETOM

1. BuMMaTenpHO MPOYUTATH TEKCT
3alaHus U TIOHATH CYTh BOIIPOCA.

2. IlponymaTh JIOTUKY U MOJTHOTY
OTBeTA.

3. 3amnucarb OTBET, UCIIOJIB3YS
YETKHE KOMITaKTHbIC
(hopMyITHPOBKH.

4. B cirydae pacueTHOM 3a7auu
3anMcarh PemIcHue U OTBET

1. st XxpaHeHns TaHHBIX HHTEPHET-Mara3uHa
Heobxoanmo BeIOpats Tir CYB /1. Kakue daxropst
MOBJIMSAIOT Ha Balll BBIOOP B MOJIb3Y PENIAIMOHHON
CYB/1? HazoBute He MeHee TPEX (hakTOpOB U KPaTKO
ux obocHyiiTe.

2. O0BACHUTE OCHOBHOE Ha3HaueHHe 0a3 JaHHBIX Ha
OCHOBE CEMENCTB CTOIOLOB.

6.3. Kputepuu u mikasna olileHUBaHUS IPOMEKYTOYHOM aTTeCTallMi HA OCHOBE

BPC.

Kpumepuu u 6annenas wikana onpedensaromes npenooasameinem

KPUTEPUU OLIEHMBAHUMA

PE3VJIBTAT B
BAJIJTAX

an nonusiil, 6 102UnecKoli nOc1e008amelIbHOCMU PA36epPHYMubliL 40
omeem Ha NOCMAGIeHHblIL 80NPOC, 20e CMYOeHm
NPOOEMOHCMPUPOBAIL 3HAHUS NpeoMema 6 NOJIHOM 00beme Y4eOHOll
npocpammul, 00CMAMOYHO 21YOOKO OCMbICIUBAEN OUCYUNTUHY,
CAMOCMOSIMeENbHO, U UCHepnblealouje omaeeyaem Ha
O0ONONHUMENbHbLE ONPOCHI, NPUBOOUM COOCMBEHHBIE NPUMEPBL NO
npobdremamuke nocmasiieHHo20 80Npoca, peu NPedioNCeHHble
npakmuyeckue 3a0anus 6e3 oumubox

an pazeepnymulii omeem na NOCMAsIEeHHblll BONPOC, 20e CMYOeHm
O0eMOHCmpUpyem 3HAHUs, NPUOOPemenHble Ha TIeKYUOHHBIX U
CEMUHAPCKUX 3aHAMUSAX, a MaKice NOJYUeHHble NOCPeOCEOM
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uzyuenus 003amenbHblX YUeOHbIX MAmepuaios no Kypcy, oaem
apeyMeHmupo8aHHvle OMeemyl, NPUGOOUM NPUMEPDLL, 8 Omeeme
npucymemeyem c80000Hoe 81ddeHUe MOHOI02UYECKOU peublo,
JI02UYHOCY U nocliedogamenbHocmsb omeema. OOHaKo
00onyckaemcsi HemouHocms 8 omeeme. Pewiun npednoscennvle
npakmuyecKkue 3a0anus ¢ HeboIbWUMYU HeMOYHOCMAMU.

Jlan omeem, ceudemenbcmayowull 8 OCHOBHOM O 3HAHUU 20-29
npoyeccos uzyHaemol OUCYUNJIUHbL, OMAUYATOWUTICS
Heo0CmamouHoU 21yOUHOU U NOJTHOMOU PACKPLIMUSL MeMbl,
3HAHUEM OCHOBHBIX BONPOCO8 Meopull, clabo cPHopMUPOBAHHBIMU
HABBIKAMU AHAU3A S8TeHULL, NPOYECCO8, HeOOCMAMOYHbIM
VYMeHueM 0asams ap2yMeHMupOsanHble OMeembvl U NPUEOOUMb
npumepsl, HeOOCMAMOYHO C80O0OHBIM 81AOEHUEM MOHOJIOCUHECKOL
Ppeusio, 102UHHOCIbIO U NOCIe008AMELHOCHBbIO OMEEemd.
Jlonycxaemcsi HecKo1bKO OuWUOOK 8 COOePAHCAHUU OMBEeMd U
peutenuy NPaKmu4ecKux 3a0aHull.

Jlan omeem, Kkomopwiii cOOepHCUM P50 Cepbe3HbIX HeMOUYHOCMEl, 0-19
0OHAPYACUBAIOWULL HEZHAHUE NPOYECCOB8 UZYUAEMOL NPEOMEMHOLL
obnacmu, OMaAUYAOWUIICS He2lyOOKUM PACKPbIMUEeM membl,
HEe3HAHUEeM OCHOBHBIX 80NPOCO8 MeopUl, HeCHOPMUPOBAHHBIMU
HABbIKAMU AHANU3A ABNIEHUL, NPOYecco8, HeyMeHUeM 0a8amb
apeymeHmupoBaHHvle Omeemol, ClabbiM 81A0eHUEM
MOHONO2UYECKOU peublo, OMCYMCMEUeM J02UYHOCTU U
nociedosamenvHocmu. Bvi6oowvl nosepxnocmmuol. Peuenue
NPAKMU4ecKux 3a0aHull He 8bINOJIHEHO, m.e. CMYOeHm He ChOCOOeH
Omeemums Ha 6ONPOCHL OANHCe NPU OONOIHUMENLHBIX HABOOAUUX
80NPOCAX NPEenooasamels.

6.4. OrnucaHue JOTOJHUTENBHBIX MaTepHalioB ©  000pyIOBaHUS,
HEOOXOIMMBIX JIJISI BBITIOJIHCHHS IIPOBEPOYHBIX 3aJIaHUM (npu HeobXooumocmi).

Jlnst BeImonHeHus npodeccuoHanbHO-uccaeaoBarenbekux 3amanuii (ITN3),
CTYJICHTY pa3pellaeTcsi UCIOJIb30BAHUE KaJbKYJATOpa, MpOorpaMm Jjisi padoThl C
AJIEKTPOHHBIMU TabuIlaMu JJis 00paOOTKM, aHalv3a U BU3yaIM3allMM JIAHHBIX;
J1000r0 PeJIeBaHTHOTO OHJIAMH-UHCTPYMEHTA.

7. MeToauyecKkue MaTepraJibl 10 OCBOCHUIO TN CUMIIIUNHbI

JUis  u3ydeHHus OCHOBHBIX BONPOCOB 00pa3oBaTeNbHOM MPOrpaMMbl
IIPELYCMOTPEHBI CIEAYIOIINE BUIBI ayIUTOPHBIX 3AHITHI: TPAKTUYECKUE 3aHATUS,
KOHTPOJIbHBIE pabOThL. JIJi 3TOTO CTYyAEHTY IOJDKHO OBITH MPENIOCTABICHO MPABO
CaMOCTOSATENLHO padoTaTh B KOMIIBIOTEPHBIX Kilaccax B ceTH MHTEepHeET.

BaxxHOl cocTaBHOM 4YacThl0 YYEOHOro Ipolecca B By3€ SBISIOTCS
npakTuyeckue 3aHsaTus. [Ipaktuyeckue 3aHATUS TPOBOJATCA IIaBHBIM 00pa3oM 1o
JUCUUIUIMHAM, TPeOYIOUIUM 3aKperIeHUs] HaBbIKOB PEIICHMs 3a]a4, U MOMOTaroT
CTYJIEHTaM Ty0ke YCBOUTh yUeOHBIM MaTepua, NpruoOpecT yMEHUs! MPUMEHSTh
IPUHLIMIIBI CHCTEMHOTO MOJIX0/1a K PELIEHUIO pa3HOOOpa3HbIX 3a4a4, ONPEIEATh U
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OLICHUBATh PECYPCHI U CYIIECTBYIOIME OrPAHUYECHUS PA3HOTO pOjia IPOEKTOB.
[Tpn mOATOTOBKE K MPAKTHYECKUM 3aHSTHIM HEOOXOIMMO O3HAKOMHTHCS C
PEKOMEHJIOBAaHHON JIUTEPATYypOl MO COOTBETCTBYIOUIEH TEME, OCYIIECTBUTH
MOATOTOBKY IO PEKOMEHJOBAaHHBIM B paboueld mporpamMme BOMpOcaMm Jyist
00CYXJIEHUS TEMbI, BHIIIOJHUTD JIOMalIHEe 3aaHue (Ipu He0OXOAUMOCTH ).

Bce npakTuyeckue 3aHATHS TPOBOJSTCS B KOMITBIOTEPHBIX Kilaccax. Takxke B
KOMITBIOTEPHBIX KJIACCaX C UCIOIb30BAaHUEM MYJIbTUMEIUNHBIX CPEJICTB.

Kaxxnoe npakThueckoe 3aHSATHE COMPOBOXKIAETCS JOMAITHUMU 3aJJaHUSIMHU,
BBIJJABAEMBIMU CTYJICHTAM [UJIsl PELICHUS BHEAayOuTOpHOE Bpems. [[ns okazaHus
MIOMOIIIM B PELICHUH 33/1a4 UMEIOTCS TEKCThI MPAKTUYECKUX 3aJJaHUI C YCIOBUSIMHU
3a/1a4 ¥ BapUaHTaMU UX PEIICHUSI.

[TogroroBka K TEKyIIEMYy U HPOMEKYTOYHOMY KOHTPOJIKO MPEANOJaraet
U3y4YeHUE TMPEJCTaBICHHBIX BOMPOCOB K 3a4eTy, paboTy Haa TeCcTaMu,
MIPE/ICTABIICHHBIMU B JAaHHOW paboueil mporpamme.

Jlnst akTuBU3amuu pabOThl CTYJACHTOB BO BPEMS KOHTAKTHOW pabOTHI ¢
npenojaBaTeyeM OTACNbHBIC 3aHSATUSI MPOBOJATCS B MHTEPAKTUBHON (opme. B
OCHOBHOM HWHTEpakTUBHas (opMa 3aHITHN oOOecreyuBaeTCsl MPU TMPOBEICHUU
3aHATUA B KOMIIBIOTEpHOM Kiacce. MHTepakTuBHast ¢opma obecreyuBaeTcs
HaJu4ueM pa3paOoTaHHBIX (alaoM C 3aJaHUSIMU, HaAJIUYUEeM KOHTPOJIbHBIX
BOIIPOCOB, BO3MOXHOCTBIO JIOCTyHa K CHCTEME JUCTAHIIMOHHOTO OOy4YeHHS,
ucroiab3oBanueM kanaiga MTS-Link, a takxe SAnaexc.Meccenmkep.

8. YueOnas squteparypa u pecypcbl HHPOPMAIIMOHHO-
TeJIeKOMMYHUKAUMOHHO ceTu UHTEepHeT

8.1. OcHoBHas nuTEparypa

1. Ilmaronos, A. B. MammaHoe o0yueHue: yueOHoe mocooue s By30B / A.
B. IImaronoB. — Mocksa: FOpaiit, 2022. — 85 ¢. — (Briciiee obpa3oBanue). —
URL: https://urait.ru/bcode/508804

2. Cosertos, b. 5. ba3sl nannbix: yue6Huk ais By3oB / b. f. Coseros, B. B.
[lexanoBckuid, B. JI. YepToBckoit. — 4-e u3zf., nepepad. u gon. — Mockaa:
N3narensctBO FOpaiit, 2026. — 403 ¢. — (Briciee oOpazoBanue). — [ISBN 978-
5-534-18479-2. — Tekcr : anekTpoHHbli // O6pazoBaTenbHas wiargopma FOpait
[caitT]. — URL: https://urait.ru/bcode/582767

3. ®epnorona, E. JI. Ilpuknaanbie nHGOpPMAIIMOHHBIE TEXHOJIOTUU: Y4eOHOE
nocobue / E.JI. ®enotora, E.M. IloptHOB. — MockBa: ®OPYM: NHD®PA-M,
2023. — 336 c. — (Bricuiee obpazoBanue). - ISBN 978-5-8199-0538-8. - Tekcr:
anexkTpoHHbIi. - URL: https://znanium.ru/catalog/product/1913205
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8.2. JlononHuTENbHAS TUTEPATYPA

1. TaBpmioB, M. B. HUudopmatuka u uHPOPMAIMOHHBIE TEXHOJIOTHH:
yueOHuK 1is1 By30B / M. B. I'aBpuinos, B. A. KiiumoB. — 5-e u3zn., nepepad. u gom.
— Mocksa: Opaiir, 2023. — 355 c¢. — (Bwicmiee oOpa3zoBaHue). —
URL: https://urait.ru/bcode/509820

2. Bacunbes, FO. Python qis data science. — CI16.: ITutep, 2023. — 272 c.:
1. — (Cepus «bubnrorexka mporpaMMHCTay).

8.3. HopMaTuBHBIE TMpaBOBBIE JOKYMEHTHI W HWHas IPaBOBas
uHdopMaIus

He ucnons3yrores

8.4 NHTepHeT-pecypcesl

OOyuaromuMces obecrniedeH goctyn K matepuanaM kypca B CIIO Akxagemuu
http://Ims.ranepa.ru, a Takxke dYepe3 calT HaydyHoul Oubmuoreku https://sziu-
lib.ranepa.ru x cieayomuM MOANMUCHBIM 3JE€KTPOHHBIM pecypcaMm:

DONeKTpOHHbIE YUYEOHUKHU IIIEKTPOHHO-OMOnnoreyHot cucremol (OBC)
«ANOYKCY

DJIEKTPOHHBIC YYEOHHKHU IJIEKTPpOHHO-OMOMUoTeuHoit cucteMbl (OBC)
«JIanp»

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

DONeKTpOHHBIE YUYEOHUKH IIIEKTPOHHO-OMOnmoreyHot cuctemel (OBC)
«ZNANIUM.COM»

DNEeKTpOHHBIC YUYEOHUKH JIIEKTPOHHO-OMOmmoreuHot cuctembl (OBC)
«BOOK.RU»

DJIEKTPOHHBIE YUEOHUKH AIEKTPOHHO-O0MOMmoTeunoi cucremsl (OBC) «IPR
SMART»

B03MOXXHO HCHONAB30BaHKME, KPOME BBIIICIIEPEUYUCIEHHBIX PECYpPCOB, H
JPYTUX DJIEKTPOHHBIX pecypcoB ceTtu VIHTepHET, He MNpPOTUBOPEUAIINX
3aKOHOAATENbCTBY Poccuiickont denepannm.

9. MaTepuaJibHO-TeXHHYECKas 0a3a, MH(POPMAIIHOHHbIE TEXHOJIOTHH,
NnporpaMMHoe odecrnevyeHre 1 MHPOPMANMOHHBbIE CIIPABOYHbIE CUCTEMbI

Ne /1t Haumenosanmue

1. | Creunanu3upoBaHHbIE 3aJIbI JIJIS1 IPOBEICHUS JICKIIMI, OCHAIIEHHBIE MEPCOHATBLHBIM
KOMIIBIOTEPOM/HOYTOYKOM U MYJIbTUMEAMMHBIM IPOSKTOPOM

2. | Aynutopuu ¥ KOMIIBIOTEPHBIE KJIacChl, 000PY/I0BaHHBIE OCAIOYHBIMU MECTAMH U
MEPCOHAIBHBIMUA KOMITBIOTEPAMU C BBIXOAOM B MIHTEpHET J1s1 IpOBEIEHUS
MPAKTUYECKUX 3aHITUI

3. | «MTC Jlunk» — poccuiickas muatdhopMa AJis OHJIAHH-KOMMYHUKALUN U
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COBMECTHOI paboThl koMaH]; «SHnekc TeneMocT» — cepBHC IS
BHIeOKOH(DepeHnmii oT AHnekca; SAnnekc Meccenmkep

Texnudeckue cpeacTBa 0OyUCHHsI: IEPCOHATBHBIC KOMIBIOTEPHI; TPOTPAMMBI JIJIS
paboThI ¢ NIEKTPOHHBIMH TaOIHULIaMU 1711 00paboTKH, aHANIu3a U BU3yaJIU3alluH
JIAHHBIX; PEJICBAHTHBIC OHJIAWH-UHCTPYMEHTHI.

Hayunas 6ubnuoreka (B T.4. SJICKTPOHHBIC HHPOPMAIIMOHHBIE PECYPChI HAYUHOMN
OMOIOTEKN)

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