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CocraBurenb — MycradaeB ApcnaH ['acaHOBMY, JOKTOP TEXHUUECKUX Hayk,
noueHT, npodeccop kKadenprsl «MHpOpMalMOHHBIE TEXHOJOTUM U WH(POPMAal[MOHHAs
6e3omacHocTb» JI'YHX.

BuyTtpennuii peneH3eHT — Ko63apenko [mwutpuii HukosaeBud, JOKTOD
TeXHUUeCKUX HayK, mpodeccop Kadeapsl «MHbDoOpMallOHHbIe TEXHOJOTUM U
nHdopmaloHHas 6e3omacHocTb» JAT'YHX.

BHemHuii penenseHt — AOaymnaeB Ilux-Caug Omap)kaHOBHY, JJOKTOP
TeXHUYeCKUX HayK, TJlaBHbIi HayyHbld COTpygHUK OTgena MareMaTUKu U
nHdopmaTuKU JlarecTaHCKOro HayyHOro 1ieHTpa Poccuiickoli akaieMUU HayK.

IIpeacraButens paborogaTensa — 3aiiHaioB /[kabpawn TaKyTAuHOBHY,
JMPEKTOP PErMOHAaIbHOTO SKCIIePTHO-aTTeCTALMOHHOIO LIeHTpa «DKCIIepTr3a».

OyeHouHble mamepuanbl no oucyuniuHe «HHmennekmyaabHble mexHoao02uu U
aHanu3 OaHHbIX» paspabomadbl 8 coomeemcmeuu ¢ mpebosaHusmu pedepanbHO20
2ocyoapcmeeHH020 06pazosamesnbHO20 cmaHoapma ebicwe20 00pazoeaHusi no
HanpaeneHuro  noozomosku  10.04.01 «HHpopmayuoHHas be3onacHocmb»,
ymeepocOeHH020 npuka3om MuHucmepcmea obpaszoeaHuss u Hayku Poccutickot
dedepayuu om 26 Hosbpsa 2020 2., Ne 1455, 6 coomeemcmeuu ¢ npukazom MuHucmepcmea
HayKu u ebicwe20 obpazoearus om 6.04.2021 2., Ne 245 MuHucmepcmea obpazoeaHus u
Hayku P®.

O1jeHOUHbIE MaTepuasbl MO JUCLUIUIMHE «MHMen1eKmyaabHble MmexHoA02UU U
aHanu3 0aHHbIx» pa3MelileHbl Ha 0hHUIIMaTbHOM caiiTe www.dgunh.ru

MyctadaeB A.I'. OrjeHOUYHbIe MaTepyasIbl MO AUCLUIIIMHE «HTe/l1eKTya/lbHble
TeXHOJIOTUA M aHalIu3 J[JlJaHHBIX» [ HaripaBiaeHusi rnoarotoBku 10.04.01
WUudopmaiionHass  6e3omacHOCTb, Tmpoduab  «YTpaBjieHre  HWH(OPMAI[MOHHON
6e301aCHOCTbIO ¥ TeXHOJIOTMM 3aluThl nHMOpMalm». — Maxaukana: JI'YHX, 2024
r—31c.

PekoMeH/I0BaHbI K yTBepXKAeHUIO YueOHO-MeToAuueckuM coBetoM JIT'YHX 28
Mas 2024 1.

PekoMeH10BaHbI K YTBEPXKAEHUIO PYKOBOIUTe/IeM OCHOBHOM MpogecCcuoHaIbHOM
oOpa3oBare/bHOUM MPOTPaMMbI BBICITIETO 0Opa30BaHUs — ITPOrPaMMbl MarvCTpaTyphbl 10
HarpaBieHuio T1oArotroBkd 10.04.01 MudopmarmonHass 6e30MacHOCTb, MPOGhUIbL
«YmpaBrneHre  WHPOPMALIMOHHOW  0€30MaCHOCTBI0 W TEXHOJOTMM  3allUThl
MH(pOopMaLumn», K.1el.H., 'acaHoBoit 3.A.

Opmobpensl Ha 3acefaHuM  Kadeapsl «VHbOpMalOHHBIE TEXHOJIOTUA U
nH(popMaLMoHHas 6e3omacHOCTb» 23 Mast 2024 ., ipotokos Ne 10.


http://www.dgunh.ru/
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Ha3nauenue OLI€HOYHbIX MaTepHud/I0B

OueHouHble MaTepuasbl /sl TeKyllero KOHTPOJISI yCIeBaeMOCTH (OLieHWBaHUS
X0Jja OCBOEHMSI [UCLMWIUVIMH), /[Ji1 TIPOBeJeHUs] TPOMEXYTOUHOW aTTecTalyu
(orjeHMBAHUSI TIPOMEXKYTOUHBIX U OKOHYATeJbHBIX Ppe3yJIbTaTOB OO0yUYeHHWs TIO
JUCIUTIIMHE) 00yuaroluxcsi 10 AUCLUTIUIMHE «MHmeanekmyaabHble mexHo/no2uu U
aHaau3 OaHHbIX» Ha COOTBETCTBUE UX yUeOHBIX AOCTHKEHUM MO3TallHbIM TpebOoBaHUSIM
obOpa3oBaTenpbHOM TporpaMMbl Bheiciiiero obpa3oBanus 10.04.01 MudbopmaimoHHast
6e3omacHOCTb, MpobUIL «YTpaBieHWe WHGOPMAIIMOHHONW  0e30T1acHOCTBI0 U
TeXHOJIOTUHU 3allUThl UHOPMAaLUU»

O1jeHOUHbIE MaTepuasbl TI0 JUCLUTIIHHE «MHMmena1eKmya/nbHble mexHoA02UU U
aHaau3 OAHHbIX» BK/IIOUAIOT B ce0si: MepedyeHb KOMIETEHILMHA C yKa3aHHWeM BU/IOB
OLIeHOYHBIX CpeJICTB B MpOLlecCe OCBOEHWs AUCLUIIMHBI, OMMCaHUe TOoKa3aTesnell u
KpUTEpUeB Ol|eHMBAaHUS KOMITeTeHLIM Ha pa3/lMyHbIX 3Tanax uX (OpPMHUPOBaHUS,
OTMUCaHUe 1IKa/l OLIeHWBAHUsI; TUTIOBble KOHTPO/IbHbIE 3a/laHUsI WU MHbIe MaTepualbl,
HeoOXouMbIe i OI|eHKH 3HaHWM, YMeHUM, HaBLIKOB M (W/IM) OIbITa JesSTe/TbHOCTH,
XapaKTepU3yHIIUX 3Tarbl HOPMUPOBaHUS KOMIeTeHLMH B rpoiiecce ocBoenus OTTOIT;
MeTOo/juyecKre MaTepuaJibl, Orpee/sitoliye NpoLeAyphl OLIeHMBaHWsl 3HAaHUMN, YMEeHU,
HaBLIKOB M (W/M) OMbITA [eSTe/IbHOCTH, XapaKTePU3YIOI[UX 3Talbl (hOPMHPOBaHUS
KOMIIeTeHI[1H.

OueHouHble MaTepuasbl CHOPMHPOBaHbI Ha OCHOBE K/IHOUYEBBIX ITPUHLUIIOB
OLIeHUBaHUSI:

- BQJMAHOCTH: OOBEKThI OIeHKH MO/DKHBI COOTBETCTBOBATh IOCTaBJIEHHBIM
1[e15IM 00yJeHws;

- HaZIe>)KHOCTU: MCIIOb30BaHWe eAMHO00pa3HbIX CTaHJAPTOB U KPUTEpHEeB s
OLIeHUBaHUSI [JOCTKEHUH;

- 00BeKTUBHOCTU: pa3Hble 0Oyuarolecs J0/KHbI UMeTh PaBHbIe BO3MOKHOCTH
JJ1s [OCTYDKEHUs ycrexa.

OCHOBHBIMM MapamMeTpaMH M CBOMCTBaMH OLIEHOUHBIX MaTepUasioB SIBJISIOTCS:

- TIpeIMeTHasi HarpaB/IeHHOCTb (COOTBETCTBUE TMpeAMeTy HM3y4yeHUs] KOHKPETHOM
MVCLIUTIUHBI);

- coflep>kaHue (cocTaB W B3aUMOCBSI3b CTPYKTYPHBIX €[WHHL, 00pa3yrommx
coJlep>kKaHue TeOpeTUUeCKOU U MPaKTUUeCKOW COCTABJISIFOLUX JUCLIATIIMHEI);

- 06beM (KoJTM4eCTBeHHBIM COCTaB OLIEHOUHBIX MaTepHasioB);

- KaueCTBO OLIEHOUHBLIX MaTepHasioB B IefioM, obecrieunBaroiliee TOyueHHe
00BEKTHUBHBIX U JOCTOBEPHBIX pe3y/bTaTOB IPH MPOBeIeHUH KOHTPOJISI C pa3/InuHbIMU
L[e/ISIMU.



PA3/IEJI 1. IlepeueHb KOMIETeHIIUH C yKa3aHHeM BH/I0B OLIeHOUHBIX CPeACTB B

npoiuecce 0CBOeHMsI JUCLUIL/IUHBI

1.1T1epeuens popMHUpPyeMbIX KOMIIETEHIINU

0e301acHOCTH 00BEeKTOB HH(MOPMATH3AI[UH

KOJ, (hopMy/IMpOBKa KOMITeTeHLIUA
KOMITeTeHL[UU
ITIK ITPO®ECCHUOHAJ/IBHBIE KOMIIETEHIINN
CriocobeH ocCyiecTBasTh cOOp, aHa/M3 W CHCTEMAaTU3aldI0 Hay4yHO-
[TK-2 TeXHUUECKOW WH(OpMaIyu 1o BorpocaM obecrieyeHus: UHPOPMAIIMOHHON

1.2. [TepeueHb KOMNEeTeHLUH C YyKa3aHHEM BH/IOB OLI€HOYHbIX CPe/ICTB

Koo u ITnanupyembie | Ypoenu | Kpumepuu oyeHueaHus Buosi
HaumeHoea | pe3y/ibmambl | 0C80eHU ccpopmupoeaHHocmMu | OYEeHOUHbDI
Hue o0yueHus no | KomnemeHyutl X cpeocme
dopmupyem
ble uHOuKamop | OoucyunauHe, | Komnem
KoMnemeHyu a xapakmepusylo | eHyuu
u docmupdiceH wue smanbl
us ¢opmupoearus
KoMnemeH | KomnemeHyutl
yuu
[K-2 [K-2.2 3HaThb: [Toporos | O6yuatomuiics cyiabo Biiok A —
Criocoben [TpoBOoAUT | - OCHOBHBbIE bIf (4acTUYHO) 3HAeT 3a/laHUst
OCYILIeCTBJIAAT | aHaU3 TIOHSATHUS yYPOBeHb | OCHOBHbBIE TIOHSITHUS PernpoayKT
b cbop, | yA3BUMOCTH TepMUHa TepMuHa bosbiime WBHOT'O
aHam3 U | IporpaMMH Bosnbiive [laHHbBIE, OCHOBHBIE YPOBHSI
cucTemaTvsa | bIX u [auHble; noHaTus Data Mining, - TeCTOBBIE
L[UI0 HAayuYHO- | IPOTPAMMH | - OCHOBHBIE OCHOBHBIE CITOCOOBI 3aJjaHus;
TEeXHUYECKOU | O- noHsaTus Data XpaHeHUs ¥ aHa/in3a - BOTIPOCHI
vHbOpMaI[MK | arrapaTHEI Mining; JAHHBIX, METO/IbI JUIST
10 BOMPOCAM | X  CPeJCTB | = OCHOBHBIE W3BJIeueHus 3HaHUH U3 obcyxeH
obecrieueHust | CUCTEMBI CTIOCOOBI JTAaHHBIX. usi
“HGOPMALMO | 3aIUTHI XpaHeHUsA M | Ba3oBbiii | OOyyaroLuiics ¢ (ycTHBIM
HHOU nHopmaLu aHasmM3a yYPOBeHb | He3HAUUTeTbHBIMU OT1pOoC).
0e3omacHocT | u u JlaHHBIX; oLIMOKaMU U
U OOBEKTOB | SKCIepTU3y | = MeTOo/bl OT/ie/IbHBIMU Mpo0esiaMu
vHGOpPMATHU3 | COCTOSIHUS W3BJIeUEHUS 3HaeT OCHOBHbIE
aruu 3allUIIeHHO 3HaHWUU U3 TIOHSITUSI TEPMUHA
CTH JTAHHBIX Bonbime JlaHHbIe,
vHbopMarl (knacTepusarg OCHOBHBbIe ToHsATHs Data
u C usl, Mining, 0OCHOBHbIE
WCIT0/1b30Ba KJ1accugukKarj criocoObl XpaHeHust U
HUEM s, aHaJM3a JJaHHbIX,
COBpeMeHH MIPOTHO3UPOB METO/IbI U3B/IEUEHUS
oro aHue, 3HAaHUW U3 JJaHHBIX.




JIAaHHBIX; pa3pabaTbIiBaTh
Y a/]alITUPOBATh
MPOrpaMMHbIe
KOMIIOHEHTBI paboThI C
JAHHBIMU [151 HY>K[T
TIPeIIPUSITHS.

[Mpogsun | O6yyarormuiics ¢
YThIN Tpebyemoii cTereHbI0
YPOBEeHb | TIOJTHOTHI U TOUHOCTU
3HaeT OCHOBHbI®
TIOHSATHUS] TEPMUHA
Bonbiive /laHHble,
OCHOBHBIe TTOHATUS Data
Mining, 0OCHOBHbIE
CII0COOBI XpaHeH!s U
aHa/M3a JJaHHbIX,
MeTO/IbI U3B/IeUeHUST
3HAHWM W3 JJAHHBIX.
YMeTh: [ToporoB | O6yuarormuiicst c1abo Bsiok B —
- aHaIM3UpOoBa | bIM (uacTUUHO) yMeeT 3a/laHUst
Th yPOBeHb | aHa/M3UPOBATh JJist
COBpeMeHHbIe COBpeMeHHbIe TIOTOKU PEKOHCTPY
TIOTOKH JAHHBIX; HAXOTUTh, KTUBHOT'O
JAHHBIX; W3BJIeKaTh U YPOBHS
- HaxOJWTh, CTPYKTypHPOBaTh - TeCTOBbIE
W3BJIeKaTh U JaHHbIe; paboTaTh C 3aJJaHUs;
CTPYKTYPHPO TIPOTPaMMHBIMU -
BaTh JlaHHBbIE; cpeACTBaMU Ji/ist pedepartsl.
- paborarthb C XpaHeHUsl ¥ aHa/M3a
TIPOTPAMMHBI JAHHBIX; pa3pabaThiBaTh
MU Y a/IalITUPOBAaTh
CpeAcTBaMHu TIpOTpaMMHbIe
IS KOMIIOHEHTBI paboThI C
XpaHeHus 1 JAHHBIMU 7151 HY XK
aHamM3a TIPeATIPUSITHS.
JIaHHBIX; ba3oBeiii | O6yuaromuiics ¢
- paspabaTbiBa | ypoBeHb | HE3HAUMUTEIbHBIMU
Th U 3aTpyAHEHUSIMA yMeeT
a/larTUpoBaT aHaJ/IM3UPOBAaTh
b COBpeMeHHbIe TIOTOKU
TIPOTPAMMHBI JAHHBIX; HAXOIUTh,
e W3BJIeKaTh U
KOMIIOHEHTbI CTPYKTYPHUPOBaTh
paboThI € JlaHHbBIe; paboTaTh C
JAHHBIMU J1J151 TIPOrPaMMHBIMU
HYX] cpeACTBaMU Ji7ist
TIPeATIPUSTHS XpaHeHHs U aHa/13a




[MpoaBuH | O6yuaromuiics ymeer
YThIH aHaJTM3UPOBAaTh
YPOBEHb | COBPeMEeHHbIe TTOTOKU
JIAHHBIX; HAXOUTh,
V3BJIeKaTh U
CTPYKTYPHUPOBaTh
JaHHbIe; paboTaTh C
TIPOTrPaMMHBIMU
cpeACTBaMU /st
XpaHeHUs ¥ aHa/m3a
JAHHBIX; pa3pabaTbIBaTh
Y a/]alITUPOBaTh
NIpOrpaMMHbIe
KOMIIOHEeHTbI paboThI C
JAHHBIMU JIJ1sT HY XK/
TIpeATIPUSITUS.
Bnapers: [ToporoB | O6yuarormutics c1abo Bok C -
- TePMHUHOJIOTH | bIi (uacTUuHO) BJajIeeT 3a/laHUst
el bosiblMX | ypoBeHb | TepMHHOJIOTHEN IS
JAHHBIX BosbImx aHHBIX, TIPaKTHUKO-
- TepPMUHOJIOTH TepMuHoJorveid Data OpPUEHTHPO
eit Data Mining, 0CHOBHbIMU BaHHOI'O
Mining; criocobamMu XpaHeHUsI U | YPOBHS
- OCHOBHBIMHU aHajM3a JJaHHbIX, - KeMChI;
criocobamu HaBbIKaMU W3BJI€UEHUS -
XpaHeHus U 3HAHWM W3 JJAHHBIX. nabopatop
aHaiusa Ba3soBbiii | Obyyatorumiics ¢ Hble
JAHHBIX; YPOBeHb | He3HAUUTeTbHBIMU 3a/IaHuSI.
- HaBbIKaMH 3aTpyAHEHUsIMU BJlajieeT
W3BJIeUeHUsI TePMUHOJIOTHeN
3HaHUM 13 BosbImmx 1aHHbBIX,
JAHHBIX TepMuHosorvei Data
(knacrepusar] Mining, 0CHOBHBIMU
s, criocobaMu XpaHeHUsI U
K/1accrguKary aHa/M3a JJaHHbIX,
s, HaBBbIKAMHU U3BJIeUeHMUSI
TIPOTHO3UPOB 3HAHUU U3 JJAHHBIX
aHue, [MpoaBuH | O6yuaromuics
perpeccus, YThIA CcBOOO/IHO B/1ajieeT
HEHPOHHBIE | YPOBEHb | TePMUHOJIOTHeM
CeTH). Bonbmmx aHHBIX,

TepMuHosiorueit Data
Mining, 0CHOBHBIMU
criocobaMu XpaHeHUsT U
aHa/v3a JaHHbIX,
HaBbIKaMU U3BJIeUeHusI
3HaHWM W3 JJAHHBIX.




PA3/IEJI 2. 3aganusi, He00X0JUMbIe J/Isl OLeHKH IVIAHUPYeMbIX Pe3y/IbTaToB

00ydJeHHUsI 10 AUCIUIITHHE

Jlisa mpoBepKu cOPMHUPOBAHHOCTH KOMMNETeHLIUN

ITK-2 Crioco0eH oCymiecTB/IATH COOP, aHA/IU3 M CHCTeMaTH3aLHIi0 HayYHO-
TeXHUYeCKO! HH(OPMaLKH 10 BonmpocaM odecneuenus HHGOPMaMOHHOM

Oe3omacHocTH 00HeKTOB HH(OpMaTH3aL U
IIK-2.2 IIpoBOoMT aHa/IN3 YA3BUMOCTH NNPOrpaMMHBIX U IIPOrPaMMHO-

annapaTHbIX CPe/iICTB CUCTeMBbI 3al{UThl HH()OPMAIUU U IKCIIEPTU3Y COCTOSIHUA
3aLUIIeHHOCTH HH(OPMAaIUH C MCII0/Ib30BaHUEM COBPEMEHHOr0 HHCTPyYMeHTapus

U HHTE/IV/IEKTYA/IBHBIX nH(bopmaunonﬂo-anannanecxnx cucremM

bnok A. 3ajaHus penpogyKTUBHOI0 yPOBHS («3HATH»)

A.1 TecToBble 3ailaHUs

1.

Kak Ha3biBaeTcsl Tipoijecc TipeoOpa3oBaHUsl HECTPYKTYPHPOBAaHHBIX JaHHBIX B
CTPYKTYpUPOBaHHbIE?

a. Hopwmanusanus gaHHbIX

b. IIudpoBaHue JaHHBIX

c. [Henumarys JaHHBIX

d. K»sumpoBaHue JaHHbBIX

. Kakoii Tum Bu3ya/M3anuuM JIydile BCETO TIOAXOAMT [Jisi  OTOOparkeHHs

pacnpejesieHus JaHHbIX?
a. Kpyrosas guarpamma
b. T'ucrorpamMmma
c. JluneliHblii rpaduk
d. ToueuHas guarpamMma

Kakoit anroputrm wMmaimivHHOro oOyueHuss HE oTHocutcs K 00ydeHHIO C
yuuTesneMm?

a. JluHeliHasi perpeccusi

b. MeToz OrIOpHBIX BEKTOPOB

c. K-cpeguux

d. [epeBo pelieHuit

Kakoii moka3arenb XxapakTepu3yeT CTeleHb KODpeISUA MeXJy [BYMs
TiepeMeHHbIMU?

a. [ducnepcus

b. Kos¢¢uument koppessumu [Tnpcona

c. CraHfapTHOe OTK/IOHEHHe

d. MeauaHa



5. Kakoii s13bIK 3alpOCOB HCIIO/B3yeTCs i paboThl C PesALMOHHBIMH 0Oa3aMu
JTAHHBIX ?
a. NoSQL
b. SQL
c. HTML
d. XML

6. Kakori ™meton HE mnpumeHsieTcs /i1 OUYMCTKA [aHHBIX OT TIPOMYILEHHBIX
3HaueHuu?
a. Y[ajieHue CTPOK C IPOITyCKaMu
b. 3ameHa cpeHUM 3HaUeHUEM
c. JlobaBneHue ciyyaiiHbIX YKCe
d. WHTeprnionsius

7. Kakoii merosn cOGopa pJaHHbIX Haubosiee 3¢deKTUBeH A/ aHaiM3a yrpo3s
MH(POPMALIMOHHOM 6e30MacHOCTH B peajibHOM BpeMeHU?
a. Omnpocel nosib3oBaTenen
b. AHnanu3 noroB u cobwrtuii (SIEM-cHcTeMbl)
c. V3yuyeHue HayuHbIX MyOMKaIiA
d. PyuyHOU MOHUTODHUHI CeTeBOro Tpaduka

8. Kakol meToj, aHa/iM3a TEKCTOBBIX JAHHBIX IMO3BOJISIET ONpPeAeUTh TOHATbHOCTD
BBbICKa3bIBaHUM ?

Knaccudukaiiys

CeHTHMeHT-aHaIu3

Knacrepusauus

Perpeccus

An o

9. 18. Kakoii hopmaT ucrionb3yeTcs Ayt oOMeHa JaHHBIMU MeXKIy BeO-cepBrCaMu?

a. .exe
b. JSON
c. .png
d. .docx

10.Kakon uncrtpyment HE gBnsieTcst cpejCTBOM BU3yaiv3aluu JaHHBIX ?
a. Tableau
b. Matplotlib
c. MySQL
d. Power BI

11.Kakou stant HE BXoAuT B MpoLjecc UHTe/IeKTYaJlbHOro aHanu3a JaHHbix (KDD)?
a. OuncTtka JaHHBbIX
b. TTocTpoeHue Mozenu
c. PaspaboTtka ronn3oBaTenbCKoro uHTepdetica



d. VHTepripeTaiusi pe3y/bTaToOB

12.Kakoy MeToJ, UCTIO/Ib3YeTCs [/ CH)KEHUST Pa3MEePHOCTH JJaHHbIX ?
a. JluHeliHas perpeccust
b. Metop riaBHbIX KOMIOHEHT (PCA)
c. Jlorucrruueckasi perpeccus
d. [epeBo peliieHui

13.Kakou Tun ganHbeix HE siBasieTCcs CTpYKTYypHUPOBAHHBIM?
a. Tabmuupl B Excel
. SQL-6a3bI JaHHBIX

b
c. TekcToBbie JOKyMeHThI Oe3 pa3MeTKH
d. CSV-daiinel

14.Kakoii ToKasarejib MCMOJb3YeTCs [Jisi OLeHKA TOYHOCTU KJaCCU(PUKAI[OHHOU
Mozeu?
a. CpemgHekBaZipaTHuecKasi obka
b. Fl-mepa
c. KosadduimeHTt geTepMuHaium
d. Oucnepcus

15.Kakor MeTo[ MpUMeHsIeTCs Jid aBTOMaTUUeCKOTO W3BJIeUeHHs KJIFOUeBBbIX CJIOB
13 TeKcTa?
a. Perpeccus
b. TF-IDF
c. Knacrepusauus
d. Hopmanuzaius

16.Kakol anropuTm UCHoJib3yeTcs [/1s1 peKOMeH/aTe/IbHbIX CUCTeM?
a. Metop k-0/mmkaiimx cocezeit
b. KosnnabopaTtuBHasi ¢punbTparus
c. /JepeBo peliieHuit
d. MeTo/1 OTIOPHBIX BEKTOPOB

17.Kaxkoii noka3aTtenb HE oTHOCHTCS K ornrcaTe/IbHOM CTaTUCTHKE?
a. Cpennee 3HaueHue
b. MeauaHa
c. P-3HaueHue
d. Moga

18.Kakoii metoz, HE ucrionb3yeTcst Ajist Tipeficka3aHusi BpeMeHHbBIX PSiioB?
a. ARIMA
b. LSTM-cetu

c. Metop k-cpenHux
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d. OKcrnoHeHI[Ma/bHOE CraKUBaHUe

19.Kakoii HWHCTPYMEHT WCIIO/Ib3YeTCsl [/l YIIpaBleHWs BepCUsIMM KoJa U
COBMECTHO# paboThI?
a. Microsoft Word
b. Git
c. Adobe Illustrator
d. AutoCAD

20.Kakour MeTo/1 MO3BOJISIET aHA/TM3UPOBATh B3aUMOCBSI3b MEXAY KaTeropuaabHbIMU
TiepeMeHHbIMU?
a. JluHeuHasi perpeccusi
b. Xwu-KBajipaT Tect
c. Meto[ riiaBHbIX KOMITOHEHT
d. Knacrepu3sarus

21.Kako#i moaxox HE oTHocuTCcS K MeTosiaM 0OpabOTKH eCTeCTBEHHOTO sI3blKa
(NLP)?
a. Jlemmarusauus
b. TokeHu3zaLus
c. JIuHelHast perpeccusi
d. Pacrno3HaBaHve MMEHOBaHHBIX CYIIIHOCTeH

22.Kakue 13 nepeuncieHHbIX MeTOI0B OTHOCSTCS K 3Tarly nmpefiodpaboTKu JaHHBIX ?
a. Busyanusanus
b. 3amnosiHeHMe MPOMyIeHHbIX 3HaUeHUI
c. Hopmanusaiys 4rc/I0BbIX IIPU3HAKOB
d. O6yueHue HeMPOHHOM CeTH

23.Kakue HHCTPYMeHTbI UCII0/Ib3YIOTCS AJis cOopa JJaHHBIX 13 BeO-MCTOUHUKOR?
a. BeautifulSoup (Python)
b. Scrapy
c. Tableau
d. Apache Spark

24 Kakue (opMaThl J@HHBIX MOAXOAST AJisI XpaHeHUs1 CTPYKTYpPUPOBaHHOM HayuHOMH
nHbopmaruu?
a. CSV
b. MP3
c. SQLite
d. Parquet

25.Kakvie meTo/ibl IPUMEHSAIOTCSA /11 CHAKEHUS] pa3MePHOCTU JaHHbIX ?
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a. PCA (meToz rnaBHBIX KOMITOHEHT)
b. JluHeiiHasi perpeccus
c. t-SNE

d. Knacrepusanms k-cpegnnx

26.Kakuve KpUTepuu OLIeHUBAIOT KaueCTBO K/1aCCU(UKALMOHHOW MOZe/IN?
a. CpenmHekBazipatuuHas ombka (MSE)
b. Fl1-mepa
c. AUC-ROC
d. KosdduimeHT Koppensiuyu

27.Kakue TeXHOJIOTUM OTHOCSTCS K pacripe/ie/ieHHOW 00paboTKe OOJBIINX AaHHbIX ?
a. Apache Hadoop
b. MySQL
c. Apache Spark
d. Microsoft Excel

28.Kakue starbl BXogAT B riporjecc CRISP-DM?
a. [ToHumaHue GH3Hec-3a/laun
b. TToaroTroBKa AaHHBIX
c. Co3panue ripeseHTaLuu
d. Ouenka mozenu

29.Kakuve MeTo/ibl UCTIOJIb3YIOTCS 151 aHA/IM3a TEKCTOBBIX JJaHHbIX ?
a. TokeHusauus
b. ARIMA
c. Word2Vec
d. TF-IDF

30.Kakue BU3yanu3alyy NOgXOAST [/1s1 aHa/IM3a BpeMeHHbIX PsiIoB?
a. JluneliHbIi1 rpadmk
b. Kpyrosasi juarpamMmma
c. I'paduk c obmacTsmu
d. CseuHoli rpaduk

31.Kakue ytBepxaenus BepHsI 115 SQL 1 NoSQL 6a3 faHHBIX?

SQL 6a3bI UCITOMB3YIOT CXeMY C YETKOM CTPYKTYpPOM TaO/IuI]

NoSQL noaxoauT fyist paboThbl C HECTPYKTYPHUPOBaHHBIMU JJaHHBIMU

SQL 6a3s1 He moagep>kuBatoT JOIN-oneparun

NoSQL BkrouaeT fokymeHTOOpUeHTUpOBaHHble (MongoDB) u rpagoBble
(Neo4j) B[,

/0 T

A.2 Bonipochl /151 00CyXAeHUsI
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Nouhkwh =

@

10.
11.
12.
13.
14.

15.
16.
17.
18.
19.
20.
21.
22.

23.

24.
25.
26.
27.

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

Yrto o3HauaeT TepMuH «Big Data» B uH(GOPMAaIIMOHHBIX TEXHOJ/IOTUSIX?

Yro siB/IsieTCst OCHOBHOI 1e/1bi0 00paboTku Big Data?

KTo 1 B Kakom rojy Briepsble BBesl TepMUH «Big Data»?

Kakue rnaBHble xapakrepucTuky Big Data?

Kakue faHHbIe 3aHUMAOT 0OJIbIlIe MUPOBOM MaMsATH OTHOCUTE/BHO OCTa/TbHBIX ?
Kakue rnoHsTusi cofiepkuT B cebe nmpuHLun Tpex "V"?

C kakoro roga bosblive faHHbIe M3y4darOTCsl KaK akaJeMUUYeCKUd MnpegMeT B
BY30BCKHUX IIpOrpaMMax o Hayke O JaHHbIX?

UTo sB/IgeTCA IPUMEpPOM KBa3U-CTPYKTYPUPOBaHHbBIX JaHHBIX?

Kak Ha3sbiBa/sicsi TIepBBIM CYNEPKOMIIbIOTED, OCHAI€HHbIM BOMPOCHO-OTBETHOU
CHUCTEeMOU UCKYCCTBEHHOT'O UHTeJ/IJIeKTa?

UewMm xapakTepusyrotcs "bosibline gaHHbIe'"?

Uro siB/isieTCs T1aBHBIM pe3y/ibTaToM rpoijecca Business Intelligence?

UYrto o3HauaeT TepMuH «Business Intelligence» B uH(pOpMallMOHHBIX TeXHOJIOTUSIX ?
Pacimdpyiite abobpeBuarypy OLAP.

Uro oOTHOCMTCS K CpeAcTBaM MpefoCTaBieHWs: HWHpopMauud B Business
Intelligence?

UTO OTHOCHUTCA K CpeicTBaM UHTerpalvu B «Business Intelligence»?

Kakue 11er1 craBuT nepef, coboit Data Science?

UTo Takoe >KM3HeHHbIN LIUK/I aHA/IMTUKU TaHHbIX ?

[Haute onpeiesieHe TEDMUHY «IIPeJUKTAUBHOE MO/Ie/IMPOBaHUEe» ?

Urto Takoe ETL?

Kakosa posis Bl-aHanuTrKa B ipoekTe?

B uem npeumyiijecTBa peiiieHuii Ha 6a3e Hadoop?

Yro Takoe MapReduce, KakuMM JOCTOMHCTBAMHM U HeAOCTAaTKaMH 00ajaeT
MapReduce?

Kakomy ocHoBHOMy mnpuHLuiy ciegyetr HDFS u kakoit pa3smep 6s0ka 110
ymonyanuto B HDFS?

Kakue ¢pynkunu BeinonHser NameNode B HDFS?

Kakoi1 y3en oTBeyaer 3a perivkanyio gaHHbix B Hadoop?

Yto ABIETCA OTIMUNTENBLHOU ocobeHHocThI0o NoSQL?

Yro, cornacHo Teopeme CAP, BO3MOXXHO oOecreunTh B /000U peanv3aryu
pacripefie/IEHHbIX BbIUMC/IeHUN?

UTO OTHOCUTCA K IIJIFOCAM perviuKaruu?

UTO OTHOCUTCA K IpenuMyl1eCcTBaM HepessauoHHbIX b/17?

UTo Takoe LIapAUHT?

Kakue gocromHcrBa y Amazon S3?

B uem ocobenHocTH XpaHeHHUs1 B Amazon S3?

UTo Takoe AeAyruIMKaLUs JaHHBIX ?

Kakwue Turibl BU3yanusanuy MOKHO BbIJEIUTh?

Kakue ocHoBHbIe Tumbl Data Mining?

Kakue kareropun Web Mining MO>XHO BbIJ|€/TUTh?

UT0 U3yuaer CTaTUCTUKA?
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38. K KakuM anaroputMam KiaacCUGMUKALIMM OTHOCUTCS METO/T O/TMDKAUIITNX coceze?
39. Uro siB/sieTCo Lje/blo KjlacTepusanun?
40. S3bik Python 1 6ubnvoTeku i aHamM3a JaHHBIX.
biok B. 3ajanus peKOHCTPYKTUBHOI'0 YPOBHA («yMeTb»)
B1. TecToBble 3agaHus
1. Tlporjecc aBTOMAaTHU3WPOBAHHOTO W3BJ/IEUEHUS [AHHBIX U3 BeO-CTpaHHUI]

HA3bIBAETCA

2. [lns xpaHeHuWs W 00pabOTKM CTPYKTYDUPOBAHHBIX [AHHBIX 4allle BCETO
WCIIOMb3YIOT hopmaT

3. MeToz MalIMHHOTO OOYyueHMs], WMCIIOJb3yeMbIi /Il TPYMITMPOBKU CXOXKHUX
00BeKTOB Oe3 yuuTessi, Ha3bIBaeTCs

4. Anroputm riybokoro oOyueHWs, TIpUMeHsieMblli s 0O0paboTKu
MocJieJOBaTeIbHOCTEN (Haripumep, TeKCTa Wi BpEMEHHBIX PSiZIoB), — 3TO

5. /lns BU3ya/au3alvM JaHHBIX B Python uaiije Bcero Mcro/ib3yrT OUOIMOTEKY

6. Ilporjecc yaaneHusi IiymMa W HWCTIpaB/ieHUs] OIIMOOK B JAHHBIX Ha3bIBAETCS

7. SI3bIK 3ampocoB i pabOThl C PeNSIUOHHBIMUA 0a3aMHM JaHHBIX — 3TO

8. MeToz, MO3BOMSIOLIMN ONpeeuTh 3HAUUMMOCTb pas3/iduui MeXJy rpynnamu
JJAHHBIX, Ha3bIBAETCS

9. AnroputM, HCHOJb3yeMbIH [/s1 pEeKOMeHJaTelbHbIX CHUCTEM Ha OCHOBE
MoBeJieHus1 T10J/Ib30BaTesield, — 3TO

10. 'HCTpyMeHT Ai/isi yIIpaBJ/ieHHsI BePCUSMU KOZla ¥ COBMECTHOU pa3paboTKu —
3TO

11. Metos CHWKeHUs] Pa3MEpHOCTH [JaHHBIX, COXPAHSOIMIUM MaKCUMaabHYIO
JIVCTIEPCUIO, — 3TO

12. Tloka3aTesb, OLIEHWBAIOI[WK KaueCTBO OWHApHOM KiacCUbUKALUA, — 3TO
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13. Meton aHamv3a TEKCTa, OMNpeJesiolui  SMOLMOHATIBHYKO — OKpackKy,

HAa3bIBAETCA

14. ®opmaT obMeHa [JaHHLIMM, OCHOBAHHBIM Ha TEKCTOBOW CTPYKType 'K/IOU-

3HaueHue'", — 3TO

15. TIporjecc rpeobpa3oBaHusl KaTeropyaabHbIX JJaHHBIX B UMC/IOBbIE Ha3bIBAeTCS

16. MeTos MNpOrHO3MPOBAaHUSI BPEMEHHBIX PSZIOB, YUYWUTHIBAIOLIWM TPEHIbl U

Ceé30HHOCTb, — 3TO

17. VIHCTpyMeHT Jjisi MHTepaKTHBHOM BU3yanM3al[iu JaHHBIX, pa3pab0TaHHBIN

Microsoft, — 3T0

18. METO,E[, HCHOJ’[LBYEMI:IFI AJId U3BJIeUeHHWA K/IOUYeBbIX C/IOB M3 TE€KCTd, — 3TO

B.2. TecToBble 3aaHus

3agaua Nel. Uto oToOpa3suTca Ha IKpaHe Moc/ie MCIo/THeHus KoAa Ha Python?
s = ['Maxauykana', '[ep6beHT', 'Kusngap', 'KacymkeHT']
s.sort()
d = {}
1=1
for x in s:
1+=2
dix] =1+ 1
k =0
for 1 in range(d['AepbeHT'] * d['Maxauvkana'] % 35):
if 1 1= 2:
k += 1
print(k)
OTtBert: 8

3agaua Ne2. Uto oTOoOpa3suTCA Ha SKPaHe Moc/ie MCIo/IHeHus KoAa Ha Python?
import numpy as np

a = np.array(list([x for x in range(10)]))
b = np.arange(10)
c = af[2:] - b[:-2]

print(sum(c) + max(c) + min(c))
OTtBert: 20
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3agaua Ne3. Uto oToOpa3suTcs Ha 3KpaHe MoC/Ie HCIO/THeHUs KoAa Ha Python?
import numpy as np
a = np.array([[1, 2, 3],

[4I 5[ 6][

[7, 8, 9]])
a +=1
print(sum(a[l1l]) + max(a[0]) - min(af[2]))
OTtBert: 14

3agaua Ned4. Uto oTOoOpa3suTCA Ha IKPaHe Moc/ie MCIo/IHeHus KoAa Ha Python?
import pandas as pd
d = {'names': ['NaTa', '3Bypuk', 'Mara',
'3anHab6', 'ATawka', 'Anwa'l],
'sex': [I)KII 'M', 'M', ')K', 'M', ')K'],
'age': [18, 22, 26, 34, 25, 18],
'height': [170, 168, 172, 165, 167, 160],
'merried': [True, False, True, True, False, False]}
data = pd.DataFrame(d)
my_list = list(data[(data['merried'] != True) &
(data['age'] < 25) &
(data[ 'height'] <= 170)].names)
print(my_1list[0], '+', my_list[1], '= Love')
OrtBert: 3ypuk + Auma = Love

3agaua Ne5. Kakasg M3 CTPOK OTPHCOBKH rpajpuka B mporpaMMHOM Koje Ha

Python cooTBeTcTBYeT mocTpoeHHOMY rpaguky?

import pandas as pd

import matplotlib.pyplot as plt

d = {'names': ['NaTa', '3ypuk', 'Mara',

'3anHa6', 'ATawka', 'Anwa'l],

lsexl: [')K', 'M', 'M', ')K', 'M', ')K'],
'age': [18, 22, 26, 34, 25, 18],

data = pd.DataFrame(d)

# OTPNCOBKA I'PA®UNKA

plt.show()

70

60 4

50 4

40 4

30 1

20 1

10 4

D4

Nata JanHab Ailwa

A) plt.plot(data[data.sex!="M'].names, data[data.sex!="M'].age*2)
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b) plt.plot(data[data.sex=="F'].names, data[data.sex=="F'].age+2)

B) plt.bar(data[data.sex!="M'].names, data[data.sex!="M'].age*2)
I') plt.bar(data[data.sex=="F'].names, data[data.sex=="F'].age+2)

) plt.hist(data[data.sex!="M'].names, data[data.sex!="M'].age*2)

E) plt.hist(data[data.sex=="F'].names, data[data.sex=="F'].age+2)

B.3 Pedeparsbi (Tembi)

1. CoBpeMeHHble TeHJeHLMM pa3Butusi Big Data B MHMPOBOM KOMIBIOTEPHOU
VIH/yCTPUM.

2. CoBpeMeHHbIe TeHJeHLIMM pa3Butus Big Data B Poccuiickor ®@efepanyu.

3. Ipexmnoceinku passutus Big Data B Pecriybmke /larectaH.

4. CoBpeMeHHOe COCTOsIHUe orepaljMoHHou cructeMbl Hadoop.

5. Otpacyii HapoAHOTO X03siticTBa PecryOsviku [larectad, B KOTOPBIX MOXXeT OBbITh
3a/ieiiCTBOBaHa onepaluoHHas cuctema Hadoop.

6. IlepeueHb HaApPOAHO-XO3AMCTBEHHBIX 33/au B PecrnyOmvke [larectaH, KOTOpbIe
11esiecoobpa3Ho pelaTh ¢ MOMOIIBI0 TexHooruu Map Reduce.

7. Ilpumenenue TexHosoruii NoSQL B cOBpeMeHHbIX OM3HEC MPOeKTaX.

8. IlepcnieKTuBBI TpPUMeHeHHs Ccpeabl R /sl aHanM3a CTaTUCTUYECKUX JaHHBIX,
HeOOXOAUMBIX [IJIA TIPUHATUS PpellleHud B  yIIpaBJeHWM TOPOJCKMM OKPYIOM
Maxaukarsa.

9. Orpacmu HapoAHoOro xo3sicTBa Pecrmybiuku [larectaH, B KOTOPBIX MOTYT OBITh
3a/1eUCTBOBaHbI CUCTeMbI Kiacca Data Mining.

10. IlepcrmekTuBBI TIpUMEHEHWs KJ/IaCTepPHOr0 aHaju3a M ero pesy/bTaToB Jjis
yTipaBJieHus1 5KOHOMUKOM PecryOsiviku [larecrtaH.

baok C. 3ajaHus NPaKTUKOOPUEHTHUPOBAHHOI'0 YPOBHA /ISl JUArCHOCTHPOBAHUS
chopMUPOBAHHOCTH KOMIIETEHIIMH («BJIa/|eTh»)

C1. Keuicnbl
1. ComniocTaBbTe NOHATHS C COOTBETCTBYIOLMMU OIpe/ie/IeHUsIMU:
[TonsiTUSA: Onpepesienus:
1. Beb-ckpanuHr a. Metos CHWXKeHUsT pa3sMepHOCTU
JIaHHBIX, COXPaHSIOLIAN
MaKCHUMaJIbHYIO IUCTIIePCUI0
2. Hopwmanusauys JaHHbIX b. ABTOMaTM3UpOBaHHOE W3BJIEUEHHE
MH(OpMaLMKU C BeO-CTPaHUI]
3. Metop rnaBHbIX KOMIIOHeHT (PCA) c. Anroputm peKOMeH/aTe/IbHbIX
CUCTEM, OCHOBAHHbBIM Ha MOBe/leHUN
T10J1b30BaTesien
4. CeHTHMEHT-aHa/IU3 d. TlpuBefeHre JaHHBIX K eQUHOMY
MacITaby TSt KOPPEKTHOTO
CpaBHeHUs
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5. KonnmabopatvuBHasi puibTpaiLiys

e. Omnpepgenenuve 5MOLIMOHATbHOM
OKpaCKH TeKCTOBBIX JJaHHBIX

2. CorocTaBbTe MOHSTHUS C COOTBETCTBYHOIIIMMMU OIIpeJe/IeHUAMMU:

[TonsTUsA: Onpepesnenus:

1. SQL a. Metpuka OL{eHKU KauecTBa
OMHapHOI K1accUhUKaI[UN

2. JSON b. fI3bik 3ampocoB i paboThl  C
peJIALIMOHHBIMU 6a3aMM JJaHHBIX

3. TF-IDF c. Cratuctuyeckass Mepa BaXKHOCTU
CJI0BA B JIOKyMEHTe

4. ARIMA d. Mogens [  MOPOrHO3WPOBAHUS
BPEMEHHbIX PSI/IOB

5. Fl-mepa e. TekcToBbiv dbopmar obmeHa

JAaHHBIMU Ha OCHOBe Tap "KJ/IHOU-
3HaueHue"

3. ConocTaBbTe MOHATUS C COOTBETCTBYIOIIUMU OMpe/e/IeHUsIMU:

[TonsaTus: Onpepenenus:
1. Git a. Cucrema KOHTPOJISI BepCcuu
HMCXOJHOT0 KOJa
2. NoSQL b. Bubnuoreka Python IS

BU3ya/IM3alluM JaHHbIX

3. Xwu-KBazpar

c. CTaTUCTUUECKUM KpPUTEPUU ISl
MPOBEPKU TUIIOTE3 0
pacripefiesieHUU

4. Matplotlib

d. Tlpouiecc aHamM3a W WU3BJIEUEHUS
JAaHHBIX W3 CTPYKTYypHPOBaHHBIX
HCTOYHUKOB

5. IMapcuHr

e. Turm 6Ga3 [gaHHBIX [ PabOTHI C
HeCTPYKTYPHUPOBAaHHOM
nHbopmalei

4. CorocTaBbTe ITOHSITUS C COOTBETCTBYHOIIIMMMU OITpeJe/IeHUAMM:

IlousaTus:

Onpepenenus:

1. Kiacrepusanus

a. IlporpammHoe obecrieueHue Jist
yTipaBieHuss O6ubuorpaduuecKuMm

CCBIJIKaMU
2. Zotero b. MeTrosa MailMHHOTO OOyueHUs AJis
TIPOTHO3UPOBAHUSI  HEIPEePhIBHBIX
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3HAUeHUU

3. Seaborn c. I'pynmuposka 00BEKTOB 3 (0
cXo)kecTu 0e3 Tipe/[BapUTeTbHBIX
METOK

4. RNN d. PekyppeHTHas apXUTeKTypa
HelipoceTei LISt 06paboTKu
rociejoBaTe/IbHOCTeN

5. PerpeccroHHbIV aHaNMN3 e. bubmioreka [ CTaTUCTUUECKOM

BU3ya/M3aliuu AaHHbIX B Python

5. ConocTaBbTe NOHATHS C COOTBETCTBYHOIIIMMMU OITpee/IeHUAMM:

IlousaTus:

OnpeneneHus:

1. Data Mining

d.

WHCcTpymMeHT JJIsT Ou3Hec-
AHAJIMTUKU U BU3ya/IM3aLiH JJAHHBIX

2. Power BI

b.

CTraTUCTUYeCKUd METOJ, CpaBHEHUSs
CpeJHUX 3HaUeHWM JIBYX BIOOPOK

3. JlemmaTu3auus

[TpuBeseHve cyioBa K ero 6a3oBoit
dopme (Harpumep, "Gexan" -
"Oexkatp'")

4. t-Tect

ITporjecc oOHaApy>XeHHWsI CKPBITBIX
3aKOHOMEpHOCTeM B OOJBIIMX
MacCHBax JIaHHBIX

5. ATIpHUOpPHBIY aHa/IU3

Meton OLIeHKH 3HAYMMOCTU
TPU3HAKOB 10 TIOCTPOEHUST MOJie/v

6. CorocraBbTe NOHATUS C COOTBETCTBYIOLMMHU ONpe/ie/IeHUSIMU:

IlousaTus:

Ornpenenenus:

1. ETL-nipouecc

MeTos,  OLleHKA  yCTOWYMBOCTH
MoOJleM  MalllMHHOTO  00yueHus
nyTeM pa3bueHus JaHHBIX Ha YaCTH

2. ATpuOyTUBHBIY aHa/IN3

Pacripesenennas TIOUCKOBast
cucTemMa it paboOThl C OOMBIIMMMU
obbeMamMu JaHHBIX

3. Kpocc-Banvparus

IIpouecc
nipeoOpa3oBaHus U
JAHHBIX B XPAHU/IMII[E

W3BJIEUECHMUS,
3arpys3Ku

4. TokeHu3aLUs

Pa3ziesieHrie TeKCTa Ha OT/e/IbHbIE
CJI0Ba 17011 CHUMBO/JTBI JUTST
JanbHeuIer 06paboTku

5. Elasticsearch

WccnenoBaHve BWSIHUAS OTAE/IbHbIX
rapaMeTpOB Ha UTOTOBbIM pe3yJ/ibTaT

19




7. CorocTaBbTe TOHSITUSI C COOTBETCTBYIOLLIMMU OIpe/ie/IeHUSIMU:

IHousaTus:

Onpepenenus:

. Apache Spark

a. I'paduueckoe  mipencraBieHre — pe3y/bTaTOB
viepapXu4ecKoH K/lacTepu3aldu

2. JlenaporpamMma b. TlporpamMmHbIi uHTepdeNC A1 B3auMOJeNCTBUS
MeXXAY TIPUIOXKEHUSIMU

3. X3uIMpoBaHue c. Metoj KOMOWHHPOBaHUS HECKOJBLKUX MOjesei
MAaITMHHOTO 00yUeHUsI

4. API d. ®peliMBOpK /11 pacripefie/leHHONH 00paboTKH
OOJIBIINX JAHHBIX

5. AHcam0/yiupoBaHUe e. Ilpeobpa3oBaHue JaHHBIX B YHHWKa/bHBIA HabOp

CHMMBOJIOB (DUKCUPOBAHHOMU [IJTUHBI

8. CoriocTaBbTe MOHSITUSI C COOTBETCTBYIOLLIMMU OTpe/ie/IeHUSIMU:

[lousaTus:

OrnipesiesieHus:

. I'pad 3HaHuu

a. IlpusHaky, CBU/eTe/NbCTBYIOIIME O KubepaTake
W/ HeCAHKLIMOHUPOBAHHOM JIOCTYTIe

2. IoC (UupukaTophl b. Metop, MaILIUHHOT O oOyueHUst [t
KOMIIPOMeTal1K) MO/Ie/TMPOBaHUsI HeJIMHEUHBIX 3aBUCHMOCTEN
3. IlonvHoMuanbHas c. TexHonorvs mnapasienbHbIX BbIYMC/IEHWW Ha
perpeccus GPU
4. Xaotusauus JaHHbIX d. CemaHTHMUecKass CeTb, OTpakarwolllas CBs3U
MeXXY CYLLHOCTSIMU
5. CUDA e. [Iponecc ciyyaliHOro rnepeMerIMBaHUs [JaHHBIX

riepe/; 00yueHHeM MOJIeNU

9. ComocTraBbTe MOHATUS C COOTBETCTBYIOLLIMMU OTpe/e/IeHUsIMU:

[TonsTUsA: Onpepesienus:

1. CRISP-DM a. Merojonorist aHaiM3a JaHHBIX, BKIIKOUYAmOmias 6
OCHOBHBIX 3TaroB

2. TpuaHrynsiuusi aHHbIX b. Merpuka, oueHuBaromas OMMOKU TIpejCKa3aHui
Moze/u

3. baiiecoBckasi ceThb C. CoBMellleHMe JaHHBIX U3 PasHbIX MCTOUHMKOB [
TIOBBILIEHHS JOCTOBEPHOCTH

4. DyHKIMS TI0TePb d. TexHonmorusi MHOIOMEPHOTO aHalIu3a JAHHBIX B
Ov3HeC-aHAIUTHKE

5. OLAP e. I'padosas Moje/b, MpeCTaB/IsAIOIas BePOATHOCTHLIE

3aBHUCHMOCTH

1-A, 2-B, 3-1, 4-b, 5-T’

20



10. CorocTaBbTe MOHATUS C COOTBETCTBYHOLLIMMU OIpe/e/IeHUsIMU:

[TonsiTUs: Onpepenenus:
1. ®yHKUMA aKTHUBALU a. Ilnatdopma ajyis o6paboTku
TIOTOKOBBIX JIaHHBIX B pPeailbHOM
BpEMEHU
2. KoHreHT-aHam13 b. KosMuecTBeHHbBIM MeTO U3yUeHUsI
TeKCTOBOW MH(OpMaliuu
3. Apache Kafka c. KoadpduimenT nerepmuHaiiuy,

MOKAa3bIBaOIINM KaueCTBO
perpecCUOHHOM Mo/ie/n

4. KoropTHbIi aHa/INU3 d. HemuHetiHoe rpeo6pa3oBaHue B
HEWPOHHBIX CeTsX (Harpumep,
ReL.U)

5. R-kBazpar e. Mccnenosanue rioBefjeHUs TPyIIn
T0JIb30BaTeIel C 00IUMU
XapaKTepUCTUKAMU

C.2 JIabopaTopHbIe padoThI

JlaGopaTopHast pa6ora Nel. «3HakomcTBO co0 cpegoii Google Colaboratory u
u3ydeHHsi 0OCHOB s3bIKa Python»

3aganue 1:

O3HakoMHUTBCS1 ¢ obmauHol cpezioii Google Colaboratory v BBIMOSHUTE PErMCTPaLIUIO
aKKayHTa B google, ec/ii 3T0 He06X0UMO.

3aganue 2:

W3yuntb 6a30Bbiii Habop cuHTakKcuca s3bika Python, OocHOBHble THUMBI [JaHHBIX,
C/1y>keOHbIe IUPEKTUBBI, OTIePaTOPhl YCIOBHOTO Tlepexo/ia U [UK/IOB, CITMCKU, CJIOBapH,
KOPTE>XU, MHOXKeCTBa, GyHKLIUU, UCK/TFOUEHUS.

3aganue 3:

Pemute nipesiyio’keHHbIe 3a1aui.

JIaGopaTopHasi pabora Ne2. «PaboTa c 6ubsinorekoir Numpy»

3aganue 1:

V3yunuTh OCHOBHBIE BO3MOXHOCTH O1b/mroTekr NumPy 7711 paboThl ¢ 0JHOMEPHBIMU U
MHOTOMEPHBIMA MaCCHBAMU JaHHbIX.

3aganue 2:

PemTh npe/iioyKeHHbIe 3a/[auu.

JIaboparopHasi padora Ne3. «Pabora c oud/morekoin Pandas»

3aganue 1:

V3yunTb OCHOBHBIE BO3MOKHOCTH 6ubmoTteku Pandas fiyist paboTh ¢ madpetimamu.
3ajgaHue 2:
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PelliiTh Mnpe/i/iIo>KeHHbIe 3a/]auu.

JIaGopaTopHasi pabora Ned. «Pabora c 6udimorekoir Matplotlib»

3aganue 1:

VI3yunTb OCHOBHBIE BO3MOKHOCTH 6ubmmoTekn Matplotlib asist pabotbi ¢ rpadukoi.
3ajanue 2:

PermuTh pe/iyio’KeHHbIe 3a/JauH.

JIaboparopHasi padoTa Ne5. «ITocTpoeHue HelipoHHO# ceTH B 0mbinoTeke Keras»
3aganue 1:

V3yunTb OCHOBBI IOCTPOEHUST MO/iesield HeMPOHHBIX ceTell yepe3 6ubmoreky Keras.
3ajanue 2:

[TocTpouTh HEHPOHHBIE CETU MO Paclo3HaBaHUIO PYKOIMCHBIX LU(P ¥ TreoMeTpUUecKrux

duryp.
baok /. 3aganus Ajisl HCI0/Ib30BaHMA B PaMKax MPOMe)XyTOUHOM aTTecTaluu

.1 IlepeueHs BOpocoB Ha 3K3aMeH

1. Tepmun Big Data, 11e/b ¥ r/1aBHbIE XapaKTePUCTHUKU OOJIBIINX TaHHBIX.

2. IlpunHuwmm Tpex "V".

3. CTpyKTypUpOBaHHble, HECTPYKTypPUPOBaHHble M  KBa3U-CTPYKTYPHPOBaHHbIE
JlaHHBbIe.

4. Business Intelligence.

5. Denu u 3amaum Data Science.

6. UTO Takoe >XKU3HEHHbBIU LIUKJI aHAJIUTUKU JAaHHBIX.

7. Texunonorusi Apache Hadoop.

8. Texuonorus MapReduce, 10CTOMHCTBa U HEOCTATKHU.

9. ®aiinoBas cuctema HDFS.

10. Xpanunuiia NoSQL rnaBHbie oT/iMuust OT 00b1uHbIX B/I.

11. Teopema CAP u ee cienctBus.

12. Amazon S3.

13. OcHoBHBIe 3a/1auH, TpeOOBaHUS Y TUIThI BU3ya/IU3al[iH.

14. Data Mining u OCHOBHbI€ TUIIbI.

15. Knaccudukauys v Kiactepr3aliys.

16. S3p1k Python u 6ubmmoTeku /151 aHa/MM3a JaHHBIX.

17. TTocTpoeHMe HeHPOHHBIX ceTell Ha Oa3e OnbMMoTeKH Keras.
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PA3/IEJI 3. Onucanue noka3aresjied U KpUTepyueB OLeHUBAaHUA KOMIIETeHIIMU Ha
Pa3/IMYHbIX 3Tanax ux ¢GopM1UpoBaHus, ONKUCAHKE KA1 OLleHUBaHUA

BanibHO-pedTHHTOBasi CUCTeMa siB/isieTcsi 0a30BOM CHCTeMOW OLIeHUBaHUS
cOpMUPOBAHHOCTH KOMITeTEHLIUI 00yUaroIIUXCsl.

WTorosasi olieHKa c(hOpMHUPOBAHHOCTU KOMIIETeHI[UH() 00yUaromuxcst B paMKax
0a/IbHO-PEUTUHTOBOM CHUCTEMBbI OCYIIECTBJISIETCSI B XOZle TEKYIero KOHTPOJIS
yCIieBaeMOCTH, TPOMEXYTOUHOW aTTecTallud W OfpefiesisieTcsi Kak cymMMma Oasiios,
TOJTyUeHHBIX 00yUarolMMUCS B pe3ysbTare TPOX0XK/AeHH s BceX JopM KOHTPOJIS.

OtrieHka c)OpMUPOBAHHOCTH KOMIIeTeHLMH () TI0 AUCLIUTIIIMHE CK/IaZibIBaeTCs U3
JIBYX COCTaBJISIOIIUX:

v’ mepBas COCTaB/SMOI[asi — OLIEHKA IperojaBaresieM C(HOPMUPOBAHHOCTH
KomreTeHIIMK(/]) B TeueHWe CeMeCTpa B XO/le TeKYIero KOHTPOJsS YCIeBaeMOCTH
(Makcumym 100 6GasmnoB). CTpykTypa TIepBOM COCTaBJISIFOIIEN — OTpe/ensieTcst
TEXHOJIOTUYEeCKON KapTOW AWCLUIUIMHBI, KOTOpas B Hauaje ceMecTpa JOBOJAUTCS [0
CBeZleHUst 00yJaroIIuxcs;

v/ BTOpas COCTaBJISIOIIAs — OLeHKAa C(HOPMHUPOBAHHOCTH KOMITeTeHI[HH(i1)
oOyuaroluxcs Ha 3K3ameHe (MakcumyMm — 30 6asnsioB).

[ljis CTyZileHTOB OYHO-3a04YHOW (opMbl 0OyueHUWs TIpUMeHSTCS 4-0anibHasi U
OvHapHasi 1IKajabl OLeHUBAHUS De3y/bTaTOB TEKYIero KOHTPOJIl YCIieBaeMOCTU U
TIPOMEKYTOUHOM aTTecTaliu 00yUaroIuxcsl.

YPOBHH TIPO/IBUHY ThIU 6a30BbIit TIOPOTOBBIN JIOTIOPOTOBBIM
0CBOEHMSI YPOBEHb yPOBEHb YPOBEHb yPOBEHb
KOMIIeTeHI[uM
100 — 85u> 70 — 84 51-69 0-50
0a/IbHas
Kajaa
4 — 0a/IbHas «OTJIMYHO» «XOpOILIO» «YZIIOBJIETBOPUT | «HEY/IOBJIETBOP
Kaja eIbHO» WUTEeTbHO»

Ecau npomedicymouHas ammecmayusi obyuarwjuxcsi no oucyuniuHe 8
coomeemcmeuu € y4yeOHbIM NJAAHOM NO HANPABAEHUI0 NOO20MOBKU NpogoouUMcsi 8
¢opme 3k3ameHa, mo ykasbieaemcsi 100-6anibHas u 4-6anibHas wkanbl, 8 hopme
3auema c oyeHkoll — 100-6annbHas u 4-6ananbHas, 6 popme 3auema — 100 - 6anibHas u
OuHapHas wWKabl.

IITka/1a oLjeHOK NPH TeKyl{eM KOHTPOJIe yCIieBaeMOCTH
10 pa3/IMYHbIM MOKa3aTe/JaaM

IToka3zaTe/in oLleHUBAHUA
. bannbi OrneHka
c(hopMHPOBAHHOCTH KOMIIeTeHI{UI
YcTHBIM O1npoc 0-5 «HEY/I0B/IETBOPUTEJIbHO»
6-9 «Y[I0BJIETBOPUTEJ/IbHO»
10-12 | «XOpouIo»

23



13-15 | «OT/IMYHO»

BrimosiHeHWe /1ab0paTOpHOit paboThI

0-5 «HeY/I0BJIeTBOPUTEJILHO»
6-9 «YZIOBJIETBOPUTEIBHO»
10-12 | «xopouio»
13-15 | «0oTIM4YHO»

KoHTposibHas pabora

0-11 «HEeY/I0OBJIETBOPUTEJIbHO»
12-18 | «yOB/I€TBOPUTEILHO»
19-24 | «xoporio»

25-30 | «OT/TMYHO»

Perienue 3amauu 0-4 «HEeY/I0BJIETBOPUTEJIbHO»
5-6 «YJ,0B/IETBOPUTE/IEHO»
7-8 «XOpOLLIO»
9-10 «OTJIMUHO»
BbimosnHenne W myOnMuHas - 3aluTa 0-4 «HEY/I0BJIETBOPUTEJ/IbHO»
pedepara (ripe3eHTal[1H) 5-6 «YJOB/IETBOPUTETEHO»
7-8 «XOPOLLIO»

9-10 «OTJIMYHO»

CooTBeTCTBHE KPUTEpPHEB OLleHMBAaHUA YPOBHIO 0CBOEHUA KOMIIeTeHIMI
[0 TeKyIleMy KOHTPOJII0 yCIIeBaeMOCTH

YpoBenn
bannsl Onenka 0CBOEHUA Kputepuu oneHUBaHuA
KOMIIeTeHI[uM
0-50 | «HeyOBNeTBOPH | AOMOPOroBLIM | OOyuaromuiicss He TIpPUOOpes 3HaHUS,
TeJIbHO» YPOBEHb yMeHHUs 151 He BJIaJieeT
KOMIIETEeHL[ASAMU B o0Beme,
3aKperuieHHOM paboueil MporpaMMoi
JVCLIUTIUHBI
51-69 | «y#oB/eTBOpUTE | TOPOTOBBIMN He MeHee 50% 3a/laHUU,
JTHO» yPOBEHb MOJJIeXKAIUX TeKyIllleMy KOHTPOJIIO
yCIIeBaeMOCTH,  BBITIOJIHEHBI  6e3
CYILeCTBEHHBIX OIITHO0K
70-84 | «xopo1iio» 6a3oBbIit OO6yyaroIyMCcsl BBITIOJIHEHO He MeHee
YPOBEHb 75% 3a/laHUU, TO/JIeXKal[rux
TeKYLLeMy KOHTDOJIIO YCIIeBaeMOCTH,
WIM TIPYA BBITIOJIHEHUM BCEeX 3alaHui
JOTTyIIleHbl He3HAUUTe/TbHbIe OIIMOKM;
oOyyJaroIuiicsi TOKa3aa  BJaJjeHue
HaBbIKaMU cUCTeMaTu3aLun
Marepvajia U TIPUMEHEHUs] ero TIpu
pelleHuy TpakKTU4YeCKUX 3a/laHui;
3a/]aHUs1 BBITTOTHEHBI 6e3 ommboK
85-100 | «OTAMYHON» npoABUHYThIM | 100% 3a/laHUM, IO /|/1eKALLNX

24



YPOBEHb

BBITIO/THEHBI

IMMpOSBJIAET

IMPpUMEHSATDH

BBITIO/THEHBI

MPpaKTU4YEeCKHX

IMoOACHeHUAMHN
dPI'YMEHTHMPOBAHHBIMH BbIBO/IdMHA

TeKYIIeMy KOHTDOJIIO YCIIeBaeMOCTH,
CaMOCTOSITE/ILHO U B
TpeOyeMoM o00ObeMe; OOyUarOITHICS
yMeHue
CHCTeMaTU3UPOBATh
ero

000011]aTh,
MaTepuan U
IpA  peleHnun
3a/laHUM;  3aJjaHus
C 1oIpOOHBIMU
u

IIIkasa oLeHOK Mo NPOMEe)KyTOYHOH aTTecTaluu

«XOpOILIO»
«OTJIMYHO»

HaumenosaHnue ¢opmbli Bannnt Ouyenka
npomexcymoyHoli ammecmayuu
JK3aMeH 0-30 | «HeyOB/IETBOPUTE/IBHO»

«yJI0B/IETBOPUTE/ILHO»

PA3AEJI 4. MeToguuecKue MaTepuaJibl, ONpeje/sionye nponeaAypsl oljeHUBaHUA

3HaHMH, yMEeHUH, HaBbIKOB, XapaKTepu3ymiiue 3Tanbl GopMupoBaHUus

KOMITeTeHIHHI

METOI[I/IKa OIléeHMBAHHUA BbIINIO/IHEHUA KOHTpOI[bHOﬁ paGOTI)I

bannabl OueHka IToka3zaren Kpurepumn
1. IMosHOTA BeimiosiHeHo 6ostee 90
25-30 | «OrmunO» BBINIOJTHEHUSI % 3amanuii
3a[laHUK;
3. CBOPBDEMEHHOCTS BeiniosiHeHo 6ostee 70
19-24 | «Xopor1o» : % 3a1aHUid
BBITIOJIHEHUS;
3. 1IpaBUIbLHOCTD BhIno/HeHo 6osee 54
o »
13-18 | «Y/10BI€TBOPHUTENBHO» OIBETOB % 3ajaHnk
4. CaMOCTOSTeLHOCTb
BeImosiHeHo He 6oJiee
0-11 | «HeyzmoB/ieTBOpUTE/ILHO» 53 % 3amaHud
yA
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YCTHBIA OMpOC TPOBOJAWUTCS HA MPAKTUUECKUX 3aHATUSIX 0 TMPOMAEHHOMY

NeKLIMOHHOMY MaTepuany. CTyJeHTy AaeTcsi BOIPOC, Ha KOTOPKIM TipejjiaraeTcsi JaTh
pa3BepHYThI OTBeT. MaKCUMa/ibHO 3a OTBET Ha BOIPOC CTYJ€HT MOXeT MOIyuuTh 15

OaJIoB.

METOI[I/IKa OLl€HUBAHUA O0TBETOB HAd YCTHbBIE€ BOIIPOCHI

bann
bl

Onenka

Iloka3zaTenu

Kpurepumn

13-15

«OTIUyHO»

10-12

«XO0pouIo»

6-9

«Y OBJIETBOPUTEJILHO»

1. [To/1HOTa AAHHBIX
OTBETOB;

2. ApryMeHTHpPOBaHHOCTh
JIaHHBIX OTBETOB;

3. [IpaBU/ILHOCTL OTBETOB

Hd BOIPOCHKI.

[TonHO M
apryMeHTHPOBAHO
JlaHbI OTBETHI 110
CO/IePKaHHIO
3a/]aHus.
OG6Hapy>KeHO
TIOHMMaHHe
MaTepHasia, MOXKeT
000CHOBAaThL CBOM
CYXKIEHUS,
MIPUMEHUTDb 3HaHUS
Ha MPaKTHKe,
TIPUBECTU
Heo0XoJUMbIe
TIPUMephbI He TOJIBbKO
110 yueOHHKY, HO 1
CaMOCTOSITE/TbHO
COCTaBJIeHHBIE.
N3noxxeHue
MaTepHara
TI0C/IeJOBATeIbHO U
IIPABUJILHO.

CTyzneHT faeT OTBeT,
YZIOB/IETBOPSIFOLLIANA
TeM Ke
TpebOBaHMSM, UTO U
IIsT OLIeHKH!
«OT/IUUHO», HO
fornyckaert 1-2
OIITMOKH, KOTOpbIe
CaM >Ke UCIpaBJisieT.

CrypeHT
oOHapy’KUBaeT
3HaHWE W TIOHUMAaHHe
OCHOBHBIX
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0-5

«HeynoBieTBOpUTETLHO»

T10JI0)KeHUM TaHHOT' O
3a/laHusl, HO:

1) uznaraet
MaTepuasl HeroJIHO 1
JIOTTyCKaeT
HETOUHOCTH B
orpejie/IeHUH
TIOHSTUM WUJIU
dhopmyIUpoBKe
TIpaBUJI;

2) He ymeeT
JIOCTaTOYHO I'Ty0OKO
1 loKa3aTebHO
000CHOBAaTh CBOU
CYXXJeHUsl U
TIPUBECTH CBOU
TIPUMEDBI;

3) usnaraet
MaTepuarl
Heroc/eioBaTeIbHO
Y ZIOMyCKaeT
OILIIOKH.

CrygneHt
oOHapy’KUBaeT
He3HaHUe OTBeTa Ha
COOTBETCTBYHOLL[Ee
3a/laHue, JI0MyCKaeT
OIITMOKY B
(bopMyTMpOBKe
orpejieJIieHUN U
TIpaBuJI,
HCKa)KaroIIe ux
CMBICI,
OecropsiZlouHo U
HeyBepeHHO H3/laraeT
MaTepuari;
OTMeuaroTCs TaKue
HeJIOCTaTKU B
MO/IFOTOBKeE
CTY/leHTa, KOTOpkIe
SIBJISIFOTCS] CePhe3HbIM
TMIPEIATCTBUEM K
yCIIeLTHOMY
OBJIaZIEHUIO
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TIOC/IeAYIOIITUM
MaTepHasIoM.

JlabopaTopHble 3aflaHUsT BBITIOJIHSIIOTCSA Ha 71ab0paTOPHBIX 3aHATHSAX Ha OCHOBE
METOAMUYECKOT0 PYKOBO/ICTBA K BBITIOJTHEHUIO TabopaTopHOM paboThl. CTYeHT Jo/DKeH
BBITMIOJTHATH 3a/laHre K 1ab0paTOpHOM pabOThI, a 3aTeéM OTBETHUTh HAa KOHTPOJIbHBIE
BOTIPOCHI, CBSI3aHHBbIE C BBITIOJHEHWEM J1abopaTopHOUW paboThl. MakcUMaibHO 3a
BBITIO/IHEHHE 1Tab0paTOPHOM pabOoThI CTYI€HT MOXKET ITOMYYUTh 15 OassioB.

MeTtoarKa OIfeHHBaHMsI BBITIO/THEHHS JIa00PaTOPHBIX 3a/JaHUI

bannsl Onenka IToka3zaTeu Kputepuu
1. IlonHoTa BrIrosiHeHbI Bce

BLITIOJTHEHUS TpeboBaHUS K

nabopaTopHOit naboparopHo# paboTe;

paboThI; pa3paboTaHa, OT/Ia’KeHa 1

13-15 | «OTanuHO» 2. CBOeBpeMeHHOCTh | IPOTeCTUpOBaHa

BBITIOJTHEHUS MporpamMma; JaHbl

nabopaTopHOM TpaBU/IbHbIE OTBETHI HA

paboThI; JIOTIOJTHUTE/TbHBIE

3. IIpaBUIbHOCTb BOIIPOCHI.

BBIITO/THEHUS BBbIMo/THEHBI OCHOBHBIE

nabopaTopHO TpebOBaHUS K

paboThL naboparopHoii pabore,
UMEIOTCSI He/IOUeThI B

10-12 | «Xopomuio» paspabotke u
TeCTUPOBaHUU
TIPOrpaMMbI; Ha
JOTIOJTHUTE TbHbIE
BOTIPOCHI TIPH 3alI[UTe
JIaHbI HETIOJIHbIE OTBETHI.
TpeboBaHus K
nabopaTopHO# paboTe
BBITTO/THEHBI He
MOJTHOCTBIO, TIPOrpamMma
pa3paboTtaHa, HO B Hel
6-9 | «YIOBIETBOPUTE/ILHO» HUMEIOTCS CYI[eCTBeHHbIe

0-5

«HeyznoBneTBopUTeIbHO»

HeJI0OCTaTKU; /I0MyIlleHbl
dakTUUeckue OIMOKU
TIPU OTBeTe Ha
JIOTIO/THUATE TbHbIe
BOTIPOCHI.

JlabopaTopHast paboTa He
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BBITO/IHEHa;
oOHapy’>KUBaeTCst
CYILIeCTBEHHOE
HEeIMOHUMaHUe B ee
BBITIO/THEHHH.

[Tpe3enTaiusi (pedepar) BBIMOJHSIETCS CTYJE€HTOM
aTTeCTal[MOHHOTO Tiepuofia. BwimonmHuB paboTy, CTyAeHT

B TeYeHWU BCero Cpoka
C/laéT ero Ha IIPOBEpKY

niperiofiaBartesito. Ec/ii oHa cOOTBeTCTByeT TpeOOBaHUSIM 3a/laHKsl, TO Ha3HAUYaeTCs ero
3amuTa. Ha 3ammre CTygeHT u3laraeT CyTh paboTbl W OTBeuaeT Ha BOMPOCHI
TIperiofiaBartesisi OTHOCUTETbHO BBIOTHEHHOM paboThl. MakcHMMa/bHO 3a BBITIOJTHEHHe
nipe3eHTalyy (pedepata) CTyJeHT MOXeT ToyyuuThb 10 6asos.

MeTo/juKa o1jeHUBaHUS BbINO/JTHeHUs npe3eHTanuu (pedepara)

bann
bI

Onenka

IToxka3zareu

Kpurepuu

9-10

«OTIUUYHO»

. IlonHoTa

BBITIO/THOHUS
CBOEBpPEeMEHHOCTb

BbITIO/THEHW A

. IIpaBUIBLHOCTE

7-8

«XO0po11Io»

5-6

«Y JOBJIETBOPUTEJILHO»

0-4

«HeyznoBmeTBopUTeibHO»

BbITTIO/THEHHA.

BhIMosiHeHbI Bee
TpeOOBaHUSI; JaHbI
TIpaBU/IbHBIE OTBETHI Ha
JIOTIOJTHATEJTbHBIE
BOIPOCAHI.

BBbIMo/THEHBI OCHOBHBIE
TpeboBaHusI; Ha
JIOTIO/THUTEeThHBIe
BOTIPOCHI TIPH 3aIllATe
JIaHBI HETIOJTHbIE OTBETHI.

TpeboBaHMS BBITOTHEHBI
He MOJTHOCTBIO;
JOTyIeHbI (haKTHUeCKHe
OILIMOKY TIPH OTBETe Ha
JIOTIOJTHUTE/TbHBIE
BOTIPOCHI.

o0OHapy’KUBaeTCsI
CYILIeCTBEHHOE
HETMOHUMaHHe B TOM, KaK
BBITIOJTHATE paboTy

WtoroBoi popMoOr KOHTPOJIS MO JUCLIMIUIMHE SIBJISIETCS 5K3aMeH. JK3aMeH
TIPOBOJIUTCS B BH/Jle MMCbMEHHOI'0 OTBeTa Ha 3aJjaHHbIM BOINPOC. KakaoMy CTyJeHTy
npejjiaraeTcs 2 3aZlaHus, KaKJ0e U3 KOTOPBIX OL[eHMBaeTCsl MaKCMMyM Ha 15 6ansos.
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[1pu olleHKe BBITIOJHEHHUS 3a[jaHHs] YUYUTHIBAeTCS MOJHOTA OTBETA, TOUHOCTD
GhopMy/IMPOBOK, Ha/TMUKe WTHOCTPAaTUBHbBIX TTPUMEPOB.
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JIMCT aKTya/Iu3aliv OLieHOUHbIX MaTepPHa/IoB MO0 AUCLUIIUHE
«/IHTe//IeKTya/IbHbIe TeXHO/IOTUU U aHA/INU3 JaHHBIX»
«SIEM-cucremsi»

OLleHOUHbIe MaTepHaJIbl TIEPeCMOTPEHBI,
obcy»kIeHbl M 000peHbI Ha 3acelaHuK Kadeapbl

[IpoTOKOJI OT « » 20 r. No

3aB. kadenpou

O1LleHOUHbIe MaTepHaJIbl TIePeCMOTPEHBI,
o0cy>keHbI M 000peHbI Ha 3acelaHuu Kadeapbl

[TIpoToKOII OT « » 20 r. No

3aB. kadeapoi

OrieHOUHBIE MaTepHasbl [IEPeCMOTPEHBI,
o0cy>keHbI M 000peHbI Ha 3acelaHuU Kadeapbl

[IpoToKOJ OT « » 20 r. No

3aB. kadeapou

OrieHOUHBIE MaTepHaslbl [IepeCMOTPEHBI,
o0cy»k/1eHbI ¥ 07j00peHbI Ha 3acelaHuU Kadeapbl

IIpoTOKOJI OT « » 20 r. Ne

3aB. kadeapou
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