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HA3BHAYEHUWE ONEHOYHbBIX MATEPHUAJIOB

OueHouHbIE MaTepuaibl JJI1 TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH (OLICHHBaHUS
X0J1a OCBOCHHSI TUCLUHUILUINH), U1l IPOBEACHUS MPOMEKYTOYHOM aTTecTaluu (OLEHUBa-
HUS IPOMEKYTOUYHBIX U OKOHYATENbHBIX PE3YJbTAaTOB 00yYEHHUs MO JUCLHUIUIMHE) 00Yy-
YaroUXCs M0 JUCUUIUIMHE « TeXHOJIOrnu aHain3a OONbIINX JAaHHBIX» HA COOTBETCTBUE
UX Y4YEOHBIX JOCTIKEHUN IOATANMHBIM TpeOOBaHMUSIM 00pa30BaTENbHON MPOTpaMMBbI
Beiciiero obpaszoBanus 38.04.05 busnec-undopmaruka, npodumib «Ynpasiaenue 1T —
MPOEKTAMH M MIPOLYKTAMID).

OneHouHble MaTepuasbl MO JUCHUIUIMHE «TexHoJoruu aHanu3a OOJBIIUX J1aH-
HBIX» BKIIIOYAIOT B Ce€Os: MEpeueHb KOMIIETEHIMH C yKa3aHUEM BHUJOB OLIEHOYHBIX
CPEZCTB B IIPOLIECCE OCBOCHUSI AUCLUIUIMHBL; ONMCAHNE ITOKA3aTEIe U KPUTEPUEB OLle-
HUBAaHMS KOMIIETEHIIMHA Ha Pa3IUYHBIX 3Tamax UX (OPMHPOBAHUS, OMUCAHUE IIKAJ
OLICHMBAHUS; TUIOBbIE KOHTPOJIbHBIE 33JaHUSl WM HWHBIE MaTepuajbl, HEOOXOIUMBbIE
JUTSL OLIEHKH 3HAHWM, YMEHHI, HABBIKOB U (WJIM) ONBITA JIEATEIBbHOCTH, XapaKTepU3YIO-
X 3Tanbl GopMHpPOBaHUA KommeTeHInil B mpouecce ocBoeHus: OIIOIL; meronuue-
CKHE MaTepualbl, ONPEAEISIIONIME NPOUEAYPhl OLEHUBAHNS 3HAHUM, YMEHUN, HAaBBIKOB
U (WIM) ombITa JEATEIbHOCTH, XapaKTePU3YIOIIUX 3Tanbl (OPMHUPOBAHUS KOMIIETEH-
AH.

OueHouHble MaTepHalibl CPOPMUPOBAHBI HA OCHOBE KJIHOYEBBIX MPUHIIUIIOB OLE-
HUBAHUSA:

o BaJMIHOCTH: OOBEKTHI OIICHKH JOJKHBI COOTBETCTBOBATH MOCTABIEHHBIM
1essM O0yYeHHUS;

o HAJEKHOCTU: HCIOJIb30BAaHUE €IMHOOOpPA3HBIX CTaHAAPTOB M KPUTEPUEB
JUTSL OLEHUBAHUS TOCTUKEHUM;

o OOBEKTUBHOCTU: pa3Hble 00ydaroluecs JOKHbI UMETh PaBHbIE BO3MOXK-
HOCTH JUJIsl JOCTHXKEHUS ycuexa.

OCHOBHBIMM IApaMETPaMU U CBOMCTBAMHU OLIEHOYHBIX MAaTE€PUAJIOB SBJISIFOTCS:

o MpEeAMETHAs] HANpPaBICHHOCTh (COOTBETCTBHE MPEAMETY HM3Yy4YEHUS KOH-
KPETHOU JIMCLMILINHBI);

o cojiep>kaHue (COCTaB M B3aUMOCBSI3b CTPYKTYPHBIX €IMHUII, 0Opa3yIOIINX
COJIEp>KaHKUE TEOPETUUECKON M MPAKTUUECKON COCTABISIONINX JUCIUILUIUHBI);

o 00BbeM (KOTMYECTBEHHBIA COCTaB OIICHOYHBIX MAaTEPHATIOB);

o KaueCTBO OIICHOYHBIX MATEPHUAJIOB B IIEJIOM, OOECIIEYNBAIOIIEE TOTYICHHE

OOBEKTHBHBIX M JJOCTOBEPHBIX PE3YJIbTATOB MIPH MPOBEACHUU KOHTPOJISI C PA3TMUHBIMU
LEIISIMH.



PA3JIEJI 1. Ilepeyenb KoMIeTeHIMI ¢ YKa3aHMeM BH/I0B OLIEHOUYHBIX CPEICTB B

npouecce 0CBOCHUA ITNCHUIIIMHBI

1.1 Ilepevyenn GpopMHUpyeMBbIX KOMIIETEHIIHI

KOJ KOMIICTCHIINH

dbopMyIMpOBKa KOMIIETEHIIUU

IIK

INPOPECCHUOHAJIBHBIE KOMIIETEHIINA

IIK-1

CnocobeH peanu3oBbIBaTh MPOEKTHI co3faaHus U paszputus NUT-
UHQPACTPYKTYPBI IPEATPUITHS

1.2 HepequL KOMHeTeHIIl/Iﬁ C YKa3aHUEM BHUI0B OLICHOYHBLIX CPEACTB

Koo u IInanupyemvie | Ypoenu | Kpumepuu ouenueanus Buowi
HaumeHo- pe3yiomamol oceoe- chopmuposannocmu ouenou-
eéanue uH- 00yueHusn no Hus KomnemeHyuil HbIX
Dopmupye-
Mble KoMTe- ouxkamopa oucyuniune, KOoMne- cpeocme
odocmudice- | xapakmepusy- | meHuuu
menHyuu
HUs KOM- owue ymansl
nemenyuu | popmuposanus
KomnemeHuui
TIK-1. T1K-1.2. 3Harn: [Toporo- | Obyuatomuiics ciabo Baok A —
Coocobex COBep— — OCHOBHBIE BBIN (4acTUYHO) 3HAET OC- 3aJaHusd
peauso- LIEHCTBY- TTOHSATHS YPOBEHb | HOBHBIC IMOHATUS TEPMHU- | PETIPOTYK-
TEPMHHA Ha bonemme JlaHHbIE, TUBHOTO
BBIBATDH cT UT- bonbnine ocHoBHBIE noHsATUs Data | ypoBHs
HPOCKTEI uHppa- JlaHHBIE; Mining, oCHOBHBIE CIIO- | - TECTOBBIE
CO3aHUsl U | CTPYKTY- — OCHOBHBIE COOBI XpaHEHUSI M aHAIIU- | 3aJIaHMUS;
pa3BHUTHSA py 1mpen- nousitusg Data 3a IJaHHBIX, METOAbI U3- | - BOMPOCHI
UT- IPHSTHS C Mining; BJICYEHUS 3HAHUN U3 IS 00-
undpa- HCITONE- — OCHOBHBIE _ | JAHHBIX. CYKICHUA
CIIOCOOBI bazoseiii | OOyuaromuiics ¢ He3Ha- | (YCTHBIN
CTPYKTYPBL | 30BaHHCM XpaHEHHUS 1 YPOBEHb | YNTEIBHBIMU OIIMOKAMHU | OIPOC).
npeanpus- | COBpe- aHAIM3a JaH- U OTJEIBHBIMU TIPO0E-
THS. MEHHBIX HBIX; JlaMU 3HAeT OCHOBHBIC
udpo- —  METOJIbI U3- IIOHATHUS TEPMHUHA
BBIX  pe- BIICUCHUS bonemue Jlanuele, oc-
[CH SHAHHHA U3 HOBHBIC TOHATHS Data
JAHHBIX Mining, ocHoBHBIE cHIO-
(Kactepusa- COOBI XpaHEHUS U aHAJIH-
1S, KITACCH- 3a JIAaHHBIX, METOIbI U3~
dukawms, BIICUCHUS 3HAHUH 13

JaHHBIX.




aHaM3a J1aH-
HBIX;

— pazpabaTbl-
BaTh M ajar-
TUPOBATh
porpamMmMm-
HbIE€ KOMIIO-
HEHTHI pabo-
ThI C JIaHHBI-
MU JUTSL HY K]
npeanpus-
THSI.

HUSMHU yMEeT aHaJI3H-
pOBaTh COBPEMEHHEIC
MMOTOKH JaHHBIX; HAXO-
JINTh, U3BJIEKATDH U
CTPYKTYpHUpOBATh JIaH-
HbIE; paboTaTh C Mpo-
IrpaMMHBIMH CpPEICTBAMU
JUTSI XpaHCHUS U aHAJIN3a
JAHHBIX; pa3pabaTbIBaTh
W QJIalTUPOBATH TPO-
rpaMMHBIE KOMITOHEHTHI
paboTHI C TaHHBIMU JTSI
HYK] IPEIIPUSITHUS.

nporuo3upo- | [Ipoasu- | O6yuatomuiics ¢ TpeOy-
BaHue, pe- HYTBIN €MOM CTEMEeHBIO TTOJIHO-
rpeccus, YPOBEHb | Thl U TOYHOCTH 3HAET
HEHpPOHHBIE OCHOBHBIE ITOHATHS Tep-
CEeTH). MuHa bonbiue Jlannsie,
OCHOBHbIE noHsATUs Data
Mining, ocHOBHEIE CIIO-
coObl XpaHEHHUS U aHAJIU-
3a IaHHBIX, METObI U3-
BJICUCHUS 3HAHUU U3
JIAHHBIX.
YMeTh: IToporo- | Obywaromuiics ciabo Baok B —
— aHaJIM3UPO- BBIM (4acTU4YHO) yMEeT aHa- 3aJlaHus
BaTh COBpe- YPOBEHb | JIN3UPOBATh COBPEMEH- IS pe-
MEHHBIE T10- HBIE MIOTOKU JIJAHHBIX; KOHCTPYK-
TOKH JIaH- HaxOJIUTh, U3BJEKATh U | TUBHOIO
HBIX; CTPYKTYpUPOBATh JaH- YPOBHS
— HaxOAUTb, HBIE; paboTaTh C Mpo- - 3agauu;
U3BJICKATh U rpaMMHBIMHU CpCACTBAMU | - TCCTOBLIC
CTPYKTYpH- JUTSL XpaHEHUA U aHallu3a | 3aJaHus;
poBathb J1aH- JAHHBIX; pa3pabaTeiBaTh | - pedepa-
HBIE; U a/IallTUPOBATh MPO- THI.
— pabotarts ¢ rpaMMHbIE KOMITOHEHTHI
IPOrpaMM- paboThI C JaHHBIMH IS
HBIMH CPEi- HYKJI IPETPHUSITHSL.
CTBAMH JIIS bazoBerit | OOyuatomuiics ¢ He3Ha-
XpaHEeHus U YPOBCHb YUTCIIbHBIMU 3aTPyaHC-




[TpoxBu- | OGyuaromuiicss ymeer

HYTBIN aHAJIM3UpPOBATh COBpE-

YPOBEHb | MEHHBIEC MIOTOKH JIaH-
HBIX; HAXOAUTb, U3BJIE-
KaTh U CTPYKTYPHUPOBATH
JaHHbIe; paboTaTh ¢
MIPOTrpaMMHBIMU CPE/I-
CTBAaMH JUJISl XPAHEHHUS U
aHaJIM3a JaHHbBIX; pa3pa-
0aTbIBaTh U aJalTHPO-
BaTh MPOTPAMMHBIE
KOMITOHEHTBI pabOTHI €
JTAHHBIMU JJI HY XK
MpEANPUITHSL.

Baanern: [Toporo- | Oby4aromuiics cirabo Baok C —

— TEPMHHOJIO- | BBIH (yacTUYHO) BlIaieeT 3aJJaHMs
rueit boab- YPOBEHb | TEPMUHOJOTHEN BOsb- JIJTS TIPaK-
IIUX JTaHHBIX IIUX JJAHHBIX, TEPMUHO- | TUKO-

— TepPMUHOJIO- norueit Data Mining, OpHEHTH-
rueii Data OCHOBHBIMH CIIOCOOAaMHU | pOBAaHHOTO
Mining; XpaHEeHHUs U a”Haanu3a YpOBHs

—  OCHOBHBIMH JAHHBIX, HABBIKAMU U3- | - Jabopa-
crocobamu BJICUCHUS 3HAHUM U3 TOpHBIE
XpaHEHHUS 1 JIAHHBIX. 3a/1aHus;
ananu3a nan- | basoBeiil | OOydJarommiicsa ¢ He3Ha- | -TECTOBBIC
HBIX YPOBEHb | UMTEIbHBIMU 3aTpyJHE- | 3aJaHus

—  HABBIKAMM HUSMH BJIaJIEET TEPMHU-

WU3BJICUCHUS HoJorueu bonpmmx
SHAHMI 13 JIAHHBIX, TEPMUHOJIOTHEH
JAHHBIX Data Mining, ocHOBHBI-
(KIacTepm3a- MU CIIOCO0aMHU XpaHEHUs
1L, KIIACCH- Y aHaJIN3a JaHHBIX,
dukamms, HaBBIKAMH H3BIICUCHUS
TIPOrHO3HPO- 3HaHWI U3 JaHHBIX
BaHHeE, pe- [TponBu- | OOyyaromuiics cCBOOOI-
rpeccus, HYTBIN HO BJIaJIEET TEPMUHOJIO-
HepOHHBIE YpPOBEHb | TMEl BONbIINX JaHHBIX,
CeTH). tepmuHoiorueit Data

Mining, ocCHOBHBIMHU
croco0amH XpaHeHUs U
aHaJM3a TaHHBIX, HABBI-
KaMH M3BJICYCHUS 3Ha-
HUH 13 TaHHBIX.




PA3JIEJI 2. 3ananusi, He00X0AMMbIe JJI51 OLIEHKHU IVIAHUPYEMbIX Pe3yJibTAaTOB 00Yy-
YeHHUH MO0 AUCIHUILINHE

JLJ1s1 mpoBepKH c(popMUPOBAHHOM KOMIIETEHIMHU
IIK-1. CnocodeH peajin30BbIBATh MPOEKTHI co3AaHusA U pa3sutus UT-
HH(PPACTPYKTYPHI NPeANPUATHSA
IIK-1.2. CoBepmiencTByeT UT-uH(pacTpyKTYpy NpeanpusiTus ¢ UCMOJIb30BAHHEM
COBPEeMEHHbIX HM(PPOBLIX pelIeHHI

Bbaok A. 3ajaHusi penpoAyYKTHUBHOIO YPOBHH («3HATHY)

3amanue 1.

IIpoumume mexcm 3a0anus u gblOEpume HeCKOIbKO 8EPHBIX OMEEMO8
YTO U3 NepevyrCI€HHOTO ABIIAETCS XapaKTePUCTUKON OOJIBIINX JaHHBIX?

a) CkopocTb
b) O6Bem

c) PaznooGpasue
d) HocTtoBepHOCTH

e) [Ipoctora

ITone BBOA OoTBETA

ypOBeHB CJIOKHOCTHU

Kputepuu onieHuBanus

BperI BBIIIOJIHCHU A

0a30BBIit

1

2

3amanue 2.

Ilpoumume mexcm 3a0anus u 8bloepume HeCKOIbKO BEPHLIX OMBEMO8
Kakue u3 cienyrommx TeXHOJIOTUN UCIOIL3YIOTCS ISl XpaHeHUs OOJbIINX J1aH-

HBIX?

a) MySQL

b) Apache Hadoop

c) MongoDB

d) Oracle Database
e) Apache Cassandra

Ilone BBoma oTBEeTa

YpoBEHB CIHOKHOCTH

Kpurepun onieHuBaHus

BperI BBITTOJTHCHH A

0a30BBIit

1

2

3ananue 3.

Ilpoumume mexcm 3a0anus u evibepume 0OUH BEPHbILL OMBEN

Kakoi#t u3 cieayromnmx MeTo0B UCTIOJIb3yeTCs 111 00paOOTKKU OOJIBIINX JaHHBIX

B PEaJIbHOM BpEMEHU?

a) Batch processing
b) Stream processing
c) Data warehousing

d) Data mining




e) Machine learning

Ilose BBoa oTBeTa

YpoBEHb CHOKHOCTH

Kpurepuu onenuBanus

Bpewms BoinosiHeHUS

0a30BbIH

1

1

3ananue 4.

Ilpoumume mexcm 3a0anus u gblOepume HECKOIbKO BEPHBIX OMEEMO8
Kakwue u3 cneayromux yTBepKACHHI BepHBI B oTHOIIeHnn MapReduce?
a) 9TO MOJIEJIb MPOTPAMMUPOBAHUS JJIs1 00paOOTKU OOJIBIINX TAHHBIX
b) OH cocTouT U3 IBYX OCHOBHBIX (yHKIMKA: Map u Reduce

¢) OH ucnomb3yeTcst sl 00pabOTKH CTPYKTYPUPOBAHHBIX TAHHBIX

d) OH He noaep KUBaeT NapajieNIbHyI0 00padOTKy

e) OH pa3pabortan komnanue Google

Tlose BBOa oTBeTa

YPOBEHB CHOXKHOCTU Kpurepuu onienuBanuss | Bpems BBIIIOJIHEHUS

0a30BbIH 1 2

3amanue 5.
Ilpoumume mexcm 3a0anus u 8blbepume HeCKOJIbKO 6EPHBIX OMBEMO8

KaKI/Ie H3 CJICAYIOINX KOMIIOHCHTOB BXOJAT B 9KOCUCTCMY Hadoop?
a) HDFS

b) Apache Spark
c) Apache Kafka
d) YARN

e) Apache Flink

Tlose BBOa oTBeTa

YpoBeHb CHOKHOCTH

Kpurepun onenuBanus

Bpewms BeinosiHeHUS

0a30BbIH

1

2

3ananue 6.

Ilpoumume mexcm 3a0anus u 8bloepume HeCKOIbKO BEPHLIX OMBEMO8

Kakue u3 cnegyrommx yTBepkaeHni BepHbl B oTHOIIEHHH NoSQL 6a3 manHbIx?
a) OHM npeTHA3HAYEHBI JIJIS1 XPAaHECHUS CTPYKTYPUPOBAHHBIX JAHHBIX

b) OHu o0ecneunBarOT BHICOKYIO MacIITAOUPyEeMOCTh

c¢) Onu crnenyrot npunuunam ACID

d) Onu noaiepKUBArOT THOKHUE CXEMbI JJAHHBIX
¢) OHu 006ecieYynBarOT CTPOTYIO COTIACOBAHHOCTD JJAHHBIX

Ilone BBOa oTBeTa

YpoBeHb CIHOKHOCTH

Kpurepun oniennBanus

Bpems BeinosiHeHUS

0a30BbIH

1

2

3amanue 7.

Hpoumume meKkcm 3a0aHUs U 6bl6epume HECKOJIbKO 8EPHbLIX OMeemMos




Kakwue u3 crneayronmx MeToI0B UCTIONB3YIOTCS IS aHau3a OOJIBIINX JTaHHBIX ?
a) OnucartenbHas CTaTUCTUKA

b) MammnHoe o0yueHue

c) 'mybokoe oOyueHue

d) Perpeccuonnslii aHanm3

e) KnacrepHsbiii ananus

Ilone BBOJa OTBETa

YPOBCHB CJIOKHOCTHU KpI/ITepI/II/I OLICHHBAHUA BpeMﬂ BBIITIOJIHCHH A

0a30BBbIit 1 2

3aganue 8.

IIpoumume mexcm 3a0anus u gblOEpume HeCKOIbKO 8EPHBIX OMEEMOo8

Kakue u3 cneayroomux yTBepKIeHUN BepHbI B OTHOIIEHUH Apache Spark?

a) 910 hpelMBOPK AJ11 00pabOTKH OOJIBIINX JJAHHBIX B MAKETHOM PEXXUME

b) On nogaepxuBaer 00pabOTKy TaHHBIX B p€aJbHOM BPEMEHU

c) On ocHoBaH Ha Mmojenu MapReduce

d) On nmpenocrasisier API muis s3p1K0B iporpammupoBanus Java, Python u Scala
¢) On He noaaepxkuBaeT SQL-1m0100HBIE 3aMIPOCHI

ITone BBOA OTBETA

ypOBeHB CJIOKHOCTHU KpI/ITepI/II/I OLICHHUBAHUA BperI BBIIIOJIHCHH A

0a30BBIil 1 2

3amanue 9.

Ilpoumume mexcm 3a0anus u 8bloepume HeCKOIbKO BEPHLIX OMBEMO8
Kakue u3 cneayoomumx yTBepk1eHui BepHbl B oTHOIIeHnH Data Lake?

a) ITO IEHTPATU30BAaHHOE XPAHWIHUIIE ISl CTPYKTYPUPOBAHHBIX JAHHBIX

b) On nmpegHa3HauEH Ji1 XpaHEHUsI ChIPBIX, HECTPYKTYPUPOBAHHBIX JaHHBIX
c) On obecrnieunBaeT BHICOKYIO COTJIACOBAaHHOCTh JaHHBIX

d) On nojepKuBaeT CXeMy JIaHHBIX HA MOMEHT UTCHHUS

¢) OH He MOAXOIUT ISl XpaHEHUS OOJIBIIUX 00BEMOB JaHHBIX

Ilone BBoma oTBEeTa

YpoBEHB CIHOKHOCTH

Kpurepun onieHuBaHus

BperI BBITTOJTHCHHA

0a30BBIit

1

2

3amanwue 10.

IIpoumume mexcm 3a0anus u vibepume HECKOIbKO BEPHBIX OMBEMO8
Kakue u3 cnegyoomumx yTBepk1eHui BepHbl B oTHOIIeHnH Data Warehouse?
a) DTO IEHTPAITM30BAHHOE XPAHIIIUIIE TSI HECTPYKTYPUPOBAHHBIX JTaHHBIX
b) OH npenHa3HaYeH sl XPAHCHUS arperUpOBAHHBIX M OUHIIEHHBIX TAHHBIX
c) On obOecrnieurBaeT BHICOKYIO TPOU3BOIUTEILHOCTD 3aIIPOCOB

d) OH noaziep>XkMBaeT CXeMy JaHHBIX HAa MOMEHT 3aIliCH

e) OH He MOAXOAUT JIJIsl XpaHEHHUS UCTOPUUECKUX JAHHBIX
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ITone BBO#a oTBETA YPpOBEHB CII0KHOCTH Kputepun oneHrnBanus Bpewmst BeinonHeHus

0a30BbIH 1 2

3amanwme 11.

IIpoumume mexcm 3a0anus u 8vibepume HeCKOIbKO BEPHbIX OMBEMO08

Kakue u3 cneayrommux MeToI0B UCTIONB3YIOTCS IS TIPEIBApUTEIHLHON 00paboTKH
OOIBIINX JAHHBIX?.

a) OuncTKa TaHHBIX

b) UuTerparus qaHHBIX

c¢) Tpancdopmarus TaHHBIX

d) Hopmanuzanus 1aHHBIX

¢) Cxxatue TaHHBIX

ITosie BBO#a oTBETa YPpOBEHB CIOKHOCTH Kpurepuu onienuBanus | Bpems BBIIIOJIHEHUS

0a30BbIH 1 2

3ananue 12.

IIpoumume mexcm 3a0anus u 8vibepume HeCKOJIbKO 8EPHBIX OMBEMO8

Kakue u3 crieayronmx MeToJ0B HCHOIB3YIOTCS Jid oOecrieueHusi 0€301MacHOCTH
OOJBIINX JAHHBIX ?

a) llludppoBanue naHHBIX

b) YnpaBnenue 10cTynomM Ha OCHOBE poJjieit

¢) AyreHTudukaius mojb3oBaTene™

d) Cxxatue qaHHBIX

¢) Pe3epBHOE KOMTMpPOBaHKE TAHHBIX

ITose BBO#a oTBETA YPpOBEHB CIOKHOCTH Kpurepun onenuBanusa | Bpems BbIIOJIHEHHS

0a30BbIH 1 2

3amanue 13.

IIpoumume mexcm 3a0anus u vlbepume HECKOJILKO BEPHBIX OMEEMO8

Yro Takoe 6omnpime qanusie (Big Data)?

a) /lanubsie o0pemom Oosee 1 Tepabaiita

b) JlaHHbIe, KOTOPBIE CIIOKHO 00padaTHIBATH C MOMOIIBIO TPAAUIIMOHHBIX METO-
hi(0):

C) JlanHbie, KOTOpbIE TPEOYIOT CHEIUATM3UPOBAHHBIX TEXHOIOTHIA IJIs1 XPaHECHUS
U aHaIn3a

d) JIroOble naHHbIC, COOpPAHHBIC U3 HHTEPHETA

e) JlanHple, HCTIOTh3yeMbIE TOIHKO B HAYYHBIX UCCIICTOBAHHSIX

Ilone BBOa oTBeTa

YpoBeHb CIHOKHOCTH

Kputepuu onenuBanus

Bpems BoinosiHeHUs

0a30BbIH

1

2
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3amanue 14.

IIpoumume mexcm 3a0anus u vlbepume 0OUH EPHbIL OMBEEM

Kakue npeumymiectBa npenoctasiser Hadoop st o6paboTku OONBIIKX J1aH-
HBIX ?

a) Bricokas mpon3BOAUTEILHOCTh M MACIIITAOUPYEMOCTh

b) IMoxnepxka SQL-3ampocos

C) Bo3aMoxHOCTE pabOTHI C peaIbHBIMH IAHHBIMU B PEATBHOM BPEMEHU

d) Hcnonk3oBanue rpapudeckux mnpoueccopos (GPU)

e) YHuBepcalbHas TOJIJICPXKKa BCEX TUIIOB 0a3 TaHHBIX

ITone BBOJa OTBETa YPOBCHB CJIIOKHOCTHU KpI/ITepI/II/I OLICHHBAHUA BpeMﬂ BBIITIOJIHCHH A

0a30BBIit 1 1

3ananue 15.

IIpoumume mexcm 3a0anus u gvlOepume 0OUH 8EPHbIIL OMEEMm

Kaxkoit uHCTpyMeHT ucnosb3yercs 11 peanuzanu MapReduce 8 Hadoop?
a) Hive

b) Pig

c) HDFS

d) YARN

e) Flume

Ilone BBOma oTBETa YPOBCHB CJIOKHOCTH KpI/ITepI/II/I OLICHWBAHUA BperI BBITIOJIHCHU S

0a30BBIit 1 1

3ananue 16.

IIpoumume mexcm 3a0anus u evibepume 0OUH GEPHbILL OMEEN

Kakue et NoSQL-6a3 1aHHBIX CYIIECTBYIOT?

a) PensitiioHHbIe, JOKYMEHTO-OPUEHTUPOBAHHBIE, CTOJIOIIOBbIE, KITIOU-3HAYCHUE

b) JlokyMEHTO-OpUCHTHPOBAHHBIE, CTOJIOIIOBBIC, KII0Y-3HAUYCHUE, rpadOBbIC

C) Pemsiimonnsie, 00bEKTHO-OPHUEHTHPOBAHHBIE, JTOKYMEHTO-OPUEHTUPOBAHHBIE,
rpadoBbie

d) Pensinonnbie, 00beKTHO-OPUEHTHPOBAHHBIE, CTOJIOIIOBbIC, KITFOU-3HAYCHUE

e) JlokyMeHTO-OprUeHTUPOBAHHBIE, CTOJIOIIOBBIC, PENISIIMOHHEIE, Tpad)OBbIC

Ilone BBoma oTBEeTa ypOBCHB CJIIOKHOCTH KpI/ITepI/II/I OLICHHWBAHUA BperI BBITTOJTHCHHUA

0a30BbIH 1 1

3aganue 17. Ilpoumume mexcm 3a0anusi u 8blOepume HeCKOJIbKO BEPHbIX OMmEe-
moe

Kakue u3 cienyronmx yTBEpKI€HUA BEpHbI B OTHOLIEHUU OOydeHus 0e3 yuute-
na?

a) OHO TpeOyeT pa3MeUeHHBIX JAHHBIX I 00yUYCHUS

b) OHO MO3BOSET HAXOAUTH CKPBITHIC TATTEPHBI U CTPYKTYPHI B TAHHBIX
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¢) Knacrepuzanus sBiisieTcss OTHUM U3 METOIOB O0yUeHHS 0e3 yuuTess
d) OHO HEe MOXKeT OBITh UCITOIL30BAHO JIJISI CCTMECHTAIIUN KIINCHTOB
e) OHO Bcerja 1aeT €qMHCTBEHHOE PEIICHNE

Ilone BBoa oTBeTa

YPOBEHB CI0XKHOCTU Kpurepuu onenuBanus | Bpems BbIIOJIHEHUS

0a30BbIH 1 2

3aganue 18.
IIpoumume mexcm 3a0anus u blbepume HECKOJIbKO 8EPHBIX OMBEMO8
Kakue u3 crneayrommx OMOJIMOTEK MUCITOIB3YOTCS IS MAIIMHHOTO OOYYCHUS Ha

OOJIBIINX JaHHBIX?

a) scikit-learn

b) Apache Spark MLIib
c¢) TensorFlow

d) Pandas

e) Apache Mahout

Tlose BBOa oTBeTa

YPOBEHB CIOXKHOCTU Kpurepuu onienuBanus | Bpems BBIIOJIHEHUS

0a30BBIit 1 2

3amanue 19.

IIpoumume mexcm 3a0anus u eblOEpUmMe HEeCKOIbKO 8EPHBIX OMEEMO8
Kakue MeToabl HCIONB3YIOTCS SISl IPEBAPUTEIbHON 00pabOTKN JaHHBIX?
a) 3amMeHa MeIuaHo!, 3aMeHa CPETHUM, UHTEPIIOSILIMS

b) MacmrabupoBanue, HOpMaIH3aus, CTaHAAPTH3AINS

¢) One-hot encoding, label encoding, target encoding

d) PCA, LDA, t-SNE

e) K-cpenaux, DBSCAN, uepapxudeckas KjiacTepu3aius

Ilone BBOma oTBETA

YPOBCHB CJIOKHOCTH KpI/ITepI/II/I OLICHWBAHUA BperI BBIINIOJIHCHU A

0a30BBIit 1 2

3amanune 20.

IIpoumume mexcm 3a0anus u eplOepume 0OUH 8EPHbIUL OMEeEN
Kakue MeTo1bl UCTIONB3YIOTCS JJIsl CHUYKEHHS pa3MEPHOCTU JAHHBIX ?
a) 3aMeHa MeIMaHo, 3aMeHa CPeTHUM, UHTEPIOJIALIHS

b) MacmtabupoBaHue, HopMaIH3allKs, CTaHAAPTU3AIINS

c) One-hot encoding, label encoding, target encoding

d) PCA, LDA, t-SNE

e) K-cpenuux, DBSCAN, nepapxudeckas KjiacTepu3aius

Ilone BBoa orBeTa

YpoBEHB CIHOKHOCTH

Kputepun oneHrnBanus

Bpewmst BeinonHeHus

0a30BbIH

1

1
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A.2 Bonipochl aJ1st 00Cy:KIeHUsI

1. Yro o3nauaeT TepMuH «Big Data» B nH()OpMAalIMOHHBIX TEXHOJIOTHSIX?

2. Yro sBIIs€TCS OCHOBHOM 11e7bI0 00padoTku Big Data?

3. KTo u B kakom rony BrepBbie BBed TepMuH «Big Data»?

4. Kakwue rinaBabie xapakrepuctuku Big Data?

5. Kakue nanHble 3aHMMAaOT OOJBIIE MHUPOBOM MAMSITH OTHOCHUTEIHHO
OCTaJIbHBIX?

6. Kakue nonstust conepxut B cede npuHiun tpex "V"?

7. C kaxoro roga bospline gfaHHbIE U3y4alOTCs KaK aKaJeMUYECKUN MPEeIMET
B BY30BCKHUX IpOorpamMmax 1o HayKe O JaHHbIX?

8.  Uro sBigeTcs NpUMEpPOM KBa3U-CTPYKTYPUPOBAHHBIX JaHHbBIX?

Q. Kak Ha3piBasics MEpBbIM CyNEpPKOMIBIOTEP, OCHAILEHHBIH BOIPOCHO-

OTBETHOM CHCTEMOW UCKYCCTBEHHOTO MHTEIIJIEKTA?

10. UYewm xapaxtepusyrorcs "bonbime nanuse"?

11. Yro sBAsieTcs INIaBHBIM pe3yibTaToM mnpoiiecca Business Intelligence?

12.  UYto o3nauaer TepmuH «Business Intelligence» B mHpOpMAIIMOHHBIX TeX-
HOJOTHAX?

13. Pacmmdpyiite abopeBuatypy OLAP.

14. Yrto OTHOCUTCS K CpelICTBaM IMpeaocTaBlieHus uMH(opmanuu B Business
Intelligence?

15.  Yro otHOCHTCS K cpeacTBaM uHTerpanuu B «Business Intelligence»?

16. Kakwue nenu craBut nepen co6oit Data Science?

17. Yrto Takoe >XU3HEHHBIN [IUKJI aHAJIUTUKN TAHHBIX?

18.  aiiTe omnpezeneHne TEPMUHY «IIPEAUKTUBHOE MOJICIUPOBAHUE) ?

19. Yro Takoe ETL?

20. Kakosa pons Bl-ananutuka B mpoekrte?

21. B yem mpeumymiecTBa pemuieHuit Ha 6aze Hadoop?

22. UYto Takoe MapReduce, kakuMu TOCTOMHCTBAMHU M HEJOCTaTKaMu oOJaaa-
et MapReduce?

23. Kakomy ocHoBHOoMy mpuHiuny cieayeT HDFS u kakoit pasmep 610ka mo
ymonuanuto B HDFS?

24. Kakue pynkiuu BeinoaHsier NameNode B HDFS?

25. Kakoii y3en oTBedaert 3a pernkanuio gauabix B Hadoop?

26. UYto sBNsSETCS OTIIMYUTSILHOM 0COOCHHOCTRIO NoSQL?

27. Yro, cornacuo teopeme CAP, Bo3MOXkHO oOecreunTh B 1000 peann3a-
[IUU pacrpeieIEHHBIX BHIYUCICHUN?

28. UTO OTHOCHTCS K TUTFOCAM peITUKAIN?

29. Uto OTHOCHTCS K IPEUMYIIECTBAM HEPEIAITMOHHBIX b]1?

30. Yro Takoe mapauHr?

31. Kakue nocrouncrtBa y Amazon S37?

32. B 4em ocobenHoctu Xxpanenus B Amazon S3?

33. Uto Takoe nemyrIuKaius JaHHbIX ?

34. Kakue TUIbI BU3YyaTU3aALMA MOXKHO BBIJIETUTH?

35. Kakue ocHoBHbIe Tumbl Data Mining?
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36. Kakue kateropun Web Mining MOXHO BbIJIETUTH?

37. Uto u3yyaet cTaTUCTHKA?

38. K kakum anroputmam kiaccu(UKAIMU OTHOCUTCS METOH ONFKaWIINX CO-
ceaei?

39.  Uto saBisieTCs MENBIO KJIaCTEpHU3aIuu?

40.  SI3wik Python u OnGmMoTeKH U1 aHAJIA3a JaHHBIX.

baok B. 3aganusi peKOHCTPYKTHBHOIO YPOBHA («yMeTb»)

B1. 3agaun
3amauya Nel. Uto oToOpa3uTcsi Ha SKpaHe MOCJe HCMOJHEeHUs Koaa Ha Python?
s = ['Maxauxkana', 'IHepbeunt', 'Kuszngap', 'KacyMmkeHT']
s.sort ()
d = {}
i=1
for x in s:
i += 2
dix] =1 + 1
k=20
for 1 in range(d['Hepbent'] * d['Maxaukana'] % 35):
if 1 !'= 2:
k += 1
print (k)
OTtBeT: 8

3agaua Ne2. Uro oToOpa3uTCcsa Ha IKpaHe MOcJIe HCMOJHeHHs Koaa Ha Python?
import numpy as np

a = np.array(list([x for x in range (10)1]))
b = np.arange(10)

c = al[2:] - b[:-2]

print (sum(c) + max(c) + min(c))

OTteer: 20

3agaya Ne3. Uro oToOpa3uTCsi HA SKpaHe MOCJe HCIOJHEHUs Koaa Ha Python?
import numpy as np

a = np.array([[1, 2, 3],
(4, 5, o],
(7, 8, 911)
a += 1
print (sum(af[l]) + max(a[0]) - min(a[2]))
OtBer: 14

3agaua Ned. Uro oToOpa3uTCA HA HIKPaHe MOcJIe HCMOJHeHHs Koaa Ha Python?
import pandas as pd
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d = {'names': ['llara', 'SBypuxk', 'Mara',
'3amuab', 'Aramka', 'Amma'],
'SeX'Z ['>K'[ |M|, |M|, |>K|, 'M', ')K'],
'age': [18, 22, 26, 34, 25, 18],
'height': [170, 168, 172, 165, 167, 1607,

'merried': [True, False, True, True, False, False]}
data = pd.DataFrame (d)
my list = list(datal (data['merried'] != True) &

(datal'age'] < 25) &
(data['height'] <= 170)] .names)
print (my list[O0], '4+', my list[1l], '= Love')
OrtBet: 3ypuk + Aiima = Love

3agauya NeS. Kakasi U3 CTPOK OTPHCOBKH rpauka B NporpaMMHOM Kojae Ha Py-

thon cooTBeTCcTBYET MOCTPOEHHOMY rpaduKy?

import pandas as pd

import matplotlib.pyplot as plt

d = {'names': ['llara', '3Bypuk', 'Mara',

'3amuabt', 'Aramka', 'Auma'],

'sex': [')K', va, va, '>K', va, ')K'],
'age': [18, 22, 26, 34, 25, 18],

data = pd.DataFrame (d)

# OTPUCOBKA T'PASUKA

plt.show()
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Nata 3anHab Allwa

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

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)

J1) 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 2. TecroBbIe 3a1aHUA
3amanue 1.
Ilpoumume mexcm 3a0anus u nuwiume omeem
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Kakyro OuONIMOTEKYy HY)KHO MMIOPTUPOBAThH Uil paboThl ¢ Apache Spark B

Python?.

Ilone BBoa oTBeTa

YPpOBEHB CIOKHOCTH

Kpurepun ouenu-
BaHUs

Bpewmst BpImosiHEHUS,
MUH

HOBBIIIIEHHBINA

2

3

3aganue 2.

Ilpoumume mexcm 3a0anus u enuwiume omeem
Kaxkoit Meton ucnions3yercs s coznanus RDD u3 cicka B Apache Spark?

Tlose BBoa oTBeTa

YpOBEHBb CIOKHOCTH

Kpurepun ouenu-
BaHUs

Bpewmsi BbImosiHEHUS,
MUH

HOBBIIIEHHBINA

2

3

3amanue 3.

IIpoumume mexcm 3a0anus u nuwiume omeem
Kaxkoit 00beKT ucrnonb3yercs s yrnpapiieHus KoHtekctoMm B Apache Spark?

Tlose BBoa oTBeTa

YpOBEHBb CIOKHOCTH

Kpurepun ouenu-
BaHUs

Bpewmsi BbImoJsiHEHUS,
MUH

HOBBIIIEHHBIA

2

3

3anaunue 4.

Hpoqmume meKkcm 3a0aHUs U GNULLUmMe Omeem

Kakum meTonom MoxxkHO coxpanuTh RDD B TekcToBbIN (haiin?

Ilone BBOma oTBETA

YPpOBEHBb CIOKHOCTH

Kpurepun ouenu-
BaHUS

BperI BBITITOJTHCHH A,
MHH

NOBBIIIEHHBIA

2

3

3anganue 5.

IIpoumume mexcm 3a0anus u enuwiume omeem
3amanue B Apache Spark?

Ilone BBoma oTBEeTa

YPpOBEHBb CIOKHOCTH

Kpurepun ouenu-
BaHUS

BpeMﬂ BBIITOJTHCHH A,
MHH

NOBBIIIEHHBINA

2

3

3anaunue 6.

IIpoumume mexcm 3a0anus u enuwiume omeem
Kakum Merogom MoxHO mpeodpazoBaTh RDD, npuMeHsst QyHKIUIO K KaxI0oMy

3JIEMEHTY?

Ilone BBoa oTBeTa

YpOBEHB CIOKHOCTH

Kpurepun ouenu-

Bpemst BbInoOIHEHNS,
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BaHUA MHUH

MOBBIILIEHHBIA 2 3

3aganue 7.

Ilpoumume mexcm 3a0anus u nuuiUme OMeem

Kakoit Meron ucmoib3zyercs i O0ObeAMHEHHS BceX 3jeMeHToB RDD B omHy
CTPOKY?

ITone BBOma oTBETA VYposens cnoxkHoctd | Kpurepun ouenu- | Bpems BbIIONIHEHMS,
BaHUs MUH
TTOBBIIICHHBIN 2 3
3ananue 8.

Hpoqmume meKcm 3a0aHUs U nUuwume omeem
Kakum MCTOOOM MOXXHO OT(l)I/IJIBTpOBaTI) aneMeHTel RDD no 3aJaHHOMY YCJIO-

BUIO?
ITone BBOma oTBeTa VYposenb cioxaocTH | Kputepun orenu- | Bpemst BbImoHEHUS,
BaHUS MWH
MOBBIILIEHHBIA 2 3

3ananue 9.

IIpoumume mexcm 3a0anus u enuwiume omeem

Kaxkoit dopmar nanneix moanep;kuBaetcs misa pabotel ¢ DataFrame B Apache
Spark?

ITone BBOma oTBETA VYposenb cioxuocTH | Kputepun oreHu- | BpeMst BbImoHEHUS,
BaHUS MWH
MOBBIILIEHHBIA 2 3
3amaunue 10.

Ilpoumume mexcm 3a0anus u nuwiume omeem
KakuM MeTo0M MOKHO 3aIyCTUTh BBITIOJIHEHHE 3a1aHus B Apache Spark?

ITone BBOmA oTBETA VYposens cioxaoctr | Kputepun orern- | BpeMst BbImosHeHuS,
BaHUS MWH
MOBBIILIEHHBIA 2 3

B3. Pedepatni (TeMbl)

1. CoBpemeHnHble TeHAeHIIMN pa3BuTHs Big Data B MUpOBOW KOMITBIOTEPHOU WH-
JyCTPHH.

2. CoBpemeHHbIe TeHIeHITMH pa3putus Big Data B Poccuiickoii deneparium.

3. IIpeanoceuiku pasputus Big Data B PecriyOmuke Jlarectas.

18




4. CoBpeMEHHOE COCTOSIHUE OTepalmoHHoi cucteMbl Hadoop.

5. Otpaciu HapogHoro xossiictBa PecmyOmumku Jlarectan, B KOTOPBIX MOKET
OBITH 3aJIeficTBOBaHa onepalonHas cuctema Hadoop.

6. [lepeuenr HapOAHO-XO3SIMCTBEHHBIX 3a1a4 B PecnyOmuke Jlarectan, KoTopsie
1esiecoo0pa3Ho perraTh ¢ moMoInbeio Texroaorun Map Reduce.

7. Ilpumenenne Texaomorui NOSQL B coBpeMeHHBIX OM3HEC MTPOCKTaX.

8. IlepcriekTUBBI MPUMEHEHUs cpenbl R g aHanu3a CTaTUCTUYECKUX JaHHBIX,
HEOOXOIUMBIX JIJIsi IPUHATHUS PEIICHU B yNpaBlIEHUH FOPOJACKUM OKpyrom Maxauka-
na.

9. Otpacnu HapomHoro xossiictBa PecrnyOmuku Jlarectan, B KOTOPBIX MOTYT
OBITh 3aJICHCTBOBAHbI cHCcTeMBI Kitacca Data Mining.

10. IlepcnekTuBBl MPUMEHEHHS KJIACTEPHOTO aHANM3a U €ro Pe3yiabTaToB IS
ynpaBiieHHs S5koHOMUKoM Pecry6nuku Jlarecras.

baoxk C. 3aganusi NpaKTUKOOPUEHTHPOBAHHOIO YPOBHS JJIs1 AMATHOCTUPOBAHMS
c¢opMHPOBAHHOCTH KOMIIETEHIIUH («BJIAIETH))

C.1 JlaGopaTopHbie padoThI

JlaGopaTopnas padora Nel. «3nakomcTBO co cpenoii Google Colaboratory n
M3y4YeHHsI OCHOB si3bIka Pythony

3aganue 1:

OsnakoMuThesi ¢ obmaunoi cpenoit Google Colaboratory u BbINOAHHUTE peru-
CTpalHMio akKkayHTa B §00gle, eciu 3To He0OX0IUMO.

3aganue 2:

N3yunth 0a30BBI HAOOp CHMHTaKcHca si3bika Python, ocHOBHBbIC THIIBI JaHHBIX,
CITy’kKeOHbIC THUPEKTUBBI, OIEPaTOPhl YCIOBHOTO MEPEX0/1a M IIUKJIOB, CIIMCKH, CIIOBapH,
KOPTEKH, MHOXECTBA, (DYHKIINHU, HCKITFOUCHUS.

3aganue 3:

Pemmnts npenioKeHHbIE 3a/1a4n.

JlaGopaTopHnasi padora Ne2. «Padora ¢ oudaumorexoir Numpy»

3amanue 1:

N3yuuTth OCHOBHBIE BO3MOXKHOCTH OnOmoTekun NUMPY miis paboTel ¢ ogHOMED-
HBIMA 1 MHOTOMEPHBIMH MaCCHBAaMH JIAHHBIX.

3ananue 2:

Pemmts npeniokeHHbIC 3a/1a4H.

JlaGopaTopHnas padora Ne3. «Padora ¢ omdmorexoii Pandas»

3amanue 1:

W3y4unTh OCHOBHBIC BO3MOXKHOCTH OMOIMoTeku Pandas mist padoTsl ¢ nadpeiima-
MU.

3anmanue 2:

PemuTh npennioxkeHHble 3a/1a4u.
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JlaGopaTopnasi padora Ned. «Padora ¢ ondamorexoit Matplotliby

3ananue 1:

N3yunth ocHOBHBIC BO3MOkHOCTH Onbimoreku Matplotlib nns paGotsr ¢ rpadwu-
KOM.

3ananue 2:

Pemnts npenioKeHHbIE 3a1a4U.

JlaGopaTopnasi pa6ora Ne5. «IlocTtpoeHue HeiipoHHOH ceTM B OMOJIMOTEKe
Keras»

3amanue 1:

N3y4uTh OCHOBBI MOCTPOCHMSI MOJEJNE HEWPOHHBIX ceTel depe3 OMOIMOTEKy
Keras.

3aganue 2:

[TocTpouTh HEMPOHHBIE CETU MO PACHO3HABAHUIO PYKOMHUCHBIX HU(PP U reoMeT-
pUYECKUX QUryp.

C2. TecToBble 3aJaHUS

3ananue 1.

IIpoumume mexcm 3adanus u 006agbme NPONYUEHHYIO CIMPOKY

[Tpencrasien xox Python, koropsrit 3arpykaer CSV-¢aiin B DataFrame u BbIBO-

JIUT IIEPBBIEC AT CTPOK JJIsI IPOCMOTPa JaHHBIX.
from pyspark.sql import SparkSession

spark = SparkSession.builder.appName("CSV Loader").getOrCreate()
df = spark.read.csv("path/to/data.csv", header=True, inferSchema=True)

# [MponylweHHaA cTpoka

Ilone BBOma oTBETA YPOBCHB CJIOKHOCTH KpI/ITCpI/II/I OLICHWBAHUA BperI BBIINIOJIHCHHU A, MUH

1. BBICOKHUI 4 5

3amanue 2.
IIpoumume mexcm 3a0anus u 006agbme NPONYUJEHHYIO CPOKY
[MpencraBnen ko Python, kotopsiii co3maer DataFrame u3 crnmcka cioBapeit u

BbIOMpacT (B nmepemennyio df) Toapko aBa cTonOa TS JaTbHEHIIIETO aHaIN3a.
from pyspark.sql import SparkSession

spark = SparkSession.builder.appName("DataFrame Creation").getOrCreate()
data = [{"name": "Alice", "age": 25}, {"name": "Bob", "age": 30}]
df = spark.createDataFrame(data)

# [MponylweHHaAa cTpoka

[Tone BBOA oTBETA VYposens cnoxkHocty | Kputepuu oneHuBaHus Bpewms BbInosHEHUS, MUH

1. BBICOKUH 4 5
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3aganue 3.

IIpoumume mexcm 3a0anus u 006agvme NPONYULEHHYIO CIMPOKY

[Mpencrasiaen kox Python, kortopsiii dunerpyer crpoku DataFrame, ocrasmss
TOJBKO T€, IJie 3HaueHue B cToJiOle "age" Oosbiie 28, pe3yabTaT 3aHOCUTCSA B Iepe-

mennyto df filtered.
from pyspark.sql import SparkSession

spark = SparkSession.builder.appName("DataFrame Filter").getOrCreate()
data = [{"name": "Alice", "age": 25}, {"name": "Bob", "age": 30}]
df = spark.createDataFrame(data)

# [MponylueHHaAa cTpoka

ITone BBOA OoTBETA ypOBeHB CJIOKHOCTHU KpI/ITCpI/II/I OLICHHUBAHUA BpeMﬂ BBIINIOJIHCHU A, MUH

1. BBICOKHUT 4 5

3ananue 4.

IIpoumume mexcm 3a0anus u 006agvme NPONYULEHHYIO CIMPOKY

[MpencraBnen ko Python, KoTOpEIil BRITOMHSACT IPYIIHPOBKY JTAHHBIX IO CTOJIO-
iy "department" ¥ cyMTaeT KOJWYECTBO 3aMHCEil B KaJou rpymme. Pe3yiabTaT 3aHO-

cutcs B mepemennyto df_grouped.
from pyspark.sql import SparkSession

spark = SparkSession.builder.appName("DataFrame GroupBy").getOrCreate()
data = [{"name": "Alice", "department": "HR"},
"name": "Bob", "department": "Engineering"},
{"name": "Charlie", "department": "HR"}]
df = spark.createDataFrame(data)

# [MponylueHHaAa cTpoka

ITose BBO#a oTBETA VYposens cnoxkHoct | Kpurepuum onennBanus Bpewmst BeInmonHeHus, MUH

1. BBICOKHUI 4 5

3amanue 5.

IIpoumume mexcm 3adanus u 006agvme NPONYUWEHHYIO CIPOKY

[MpencraBnen  kom  Python,  kotopelii  g00aBiseT  HOBBIM  cTONOEI
"age in 5 years", KOTOpPbII yBeJIWYMBAET BO3pacT Ha S5 JIET IS KaXXJAO0Tro 4yeloBeKa B

DataFrame u coxpansiet ero B nepementoi df.
from pyspark.sql import SparkSession
from pyspark.sql.functions import col

spark = SparkSession.builder.appName("DataFrame with Column").getOrCreate()
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data = [{"name": "Alice", "age": 25}, {"name": "Bob", "age": 30}]
df = spark.createDataFrame(data)

# lponyweHHaa cTpoka

Ilosie BBO#a oTBETa VYposens cnoxxkHoctd | Kpurepuu oneHuBanus Bpewmst BeIonHEHUs, MUH

1. BBICOKUH 4 5

bJaok J]. 3a)IaHI/Iﬂ AJIA UCIMOJIB30BaHUSl B paMKax HpOMe)I(yTOqHOﬁ aTrrecra-
I

.1 IlepeyeHb BONPOCOB HA IK3aMeH

1. Tepmun Big Data, 1ien1b 1 ri1aBHBIC XapaKTEPUCTUKU OOJIBIINX JTaHHBIX.
2. [Tpunumn tpex "V".
3. CTpyKTypUpOBaHHBIE, HECTPYKTYPUPOBAHHbBIC u KBa3U-

CTPYKTYpPHPOBAHHBIC TaHHBIE.
4, Business Intelligence.
5 Ilenu u 3agaun Data Science.
6. Yto Takoe JKM3HEHHBIN UK aHAJIUTUKU JTaHHBIX.
1. Texnonorust Apache Hadoop.
8 Texunonorus MapReduce, 1ocTOMHCTBA ¥ HETOCTATKHU.
9. daitnosas cucrema HDFS.
10. Xpanunuma NOSQL rmaBHbIe OTiHuns OT OObIYHBIX B/I.
11. Teopema CAP u ee cienctBusl.
12. Amazon S3.
13.  OcHoBHBIC 3a/1a4u, TPEOOBAHMS M TUITHI BU3YyJIM3aIIUH.
14. Data Mining u 0OCHOBHbBIE THIIBI.
15. Krnaccuduxkanus u kiacrepusanus.
16.  SI3pik Python u 6ubmnoTekw it aHaaIM3a JaHHBIX.
17. TloctpoeHne HEHPOHHBIX ceTel Ha Oaze OmOmoTeku Keras.
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PA3JIEJI 3. Onucanue nokasarejei 1 KpuTepueB OLEHNBAHUSA KOMIIeTEHIUI HA
Pa3JIMYHBIX 3TANaX UX GOPMUPOBAHUS, ONIUCAHUE KA OLlEHUBAHUSA

banmapHO-pelTHHTOBAs cHUCTEMa SBJSIETCS 0a30BOM CHCTEMOW OIleHUBaHUs chHop-
MHUPOBAHHOCTH KOMITETEHITNI 00y4aromxcsi 04HOi popmbl 00yUeHHS.

HtoroBasi omeHka chHOPMHUPOBAHHOCTH KOMIIETEHIIM OOYYAlOIIMXCS B paMKax
OaNIBbHO-PEUTUHTOBOM CHCTEMBI OCYIIECTBISAECTCA B XOJI€ TEKYILIETO KOHTPOJIS yCIeBa-
€MOCTH, IPOMEKYTOUHON aTTECTALIUU U OIIPENETAETCS KaK CyMMa 0aioB, MOJy4EHHBIX
00y4arolMMUCs B pe3yibTaTe MPOXOKACHUS BCeX (OPM KOHTPOJIS.

Onenka cpOpMUPOBAHHOCTH KOMIETEHIMM IO JUCUUIUIMHE CKJIAJbIBACTCS W3
JIByX COCTaBJISAIOIINX:

v/ TIepBasi COCTABJIAIOIIAs — OLIEHKA IMpernojaBareiaeM c(hopMHUpPOBAHHOCTU KOM-
NETEHIIMY B TEYEHHUE CEMECTpPa B XOJ€ TEKYIIET0 KOHTPOJISI YCIEBAEMOCTH (MAKCUMYM
100 6amnoB). CTpyKTypa NEPBOM COCTABIIAIONICH ONMPEAEHsIETCS TEXHOJIOTHYECKON Kap-
TOM IMCLUMIUIMHBI, KOTOpask B HaYaJle CEMECTpa JOBOJUTCS A0 CBEJICHUS 00YyYarOlUXCS;

v/ BTOpasi COCTaBJISIIOLIAsl — OLIEHKa C(hOPMUPOBAHHOCTH KOMIETEHIIMHU 00y4Jaro-
IUXCcsl Ha 9k3aMeHe (MakcuMyM — 30 OaJIIoR).

JInst CTyZA€HTOB OYHO-3a0YHOM M 3a04HOM (opM oOydeHHs] npuMeHseTcs 4-
OayibHas U OMHApHAs IIKaJbl OLEHUBAHUSA PE3YJIbTATOB TEKYLIErO KOHTPOJS ycIieBae-
MOCTH ¥ IPOMEXYTOYHOM aTTecTalluy 00y4Yaroluxcsl.

YPOBHM OCBOEHMSI | TPOJABUHY- | 0a30BBIA | MOPOTOBBIN ypoO- JIOITIOPOTOBBIN
KOMIICTEHUMI | T YPOBEHb | YPOBEHb BEHb YPOBEHb
100 — 6annbHas 85u> 70— 84 51-69 0-50
HIKaJIa
4 — dasnbHAsA «OTIIMYHO» | «XOPOLIO» | «YIOBJETBOPU- | «HEYNOBJIETBOPH-
IIKaJIa TEJILHOY TEJILHO»

IIIkana oEeHOK NMPH TEKYyLIeM KOHTPOJIE YCIIeBaeMOCTH
10 Pa3IMYHBIM IOKA3ATEJIAM

Iloxa3areau ouleHUBaHUS

. Baaabl Ouenka
chopMHPOBAHHOCTH KOMIIETEHIIH I

YcTHBIN 0ITPOC 0-15 | «HEeyOBIETBOPUTEIHLHO»
«yZAOBJIETBOPUTEIILHO
«XOpOILIO»

COTJIIMYHO»

Brinonnenue nabopaTopHoi paboThl 0-15 | «HEeyIOBIETBOPUTEIHLHO
«yJIOBJIETBOPUTEIHHOY
«XOPOILIO»

KOTJIIMYHOY

TectupoBanue / KOHTPOJIbHAS paboTa 0-30 «HEYJI0BJIETBOPUTEIIHHO»
«YZIOBJICTBOPUTEITHHOY
«XOPOIIIO»

«OTJIUYHOY
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Brimonaenne pedepara

0-10 | «HEeynOBIETBOPUTEIHLHOY
«yJIOBJICTBOPUTEIHHO
«XOPOIIIOH

«OTIINYHO»

CooTBeTCTBHE KPUTEPHEB OLIEHUBAHNS YPOBHIO OCBOECHHSI KOMIIeTEHIIUI
M0 TeKyleMy KOHTPOJII0 YCIIeBAeMOCTH

YpoBennb
banabl Onenka OCBOEHHA Kpurepuu oneHuBanusi
KOMIIeTEeH UM
0-50 | «meymoBneTBO- | gomoporoBbiii | OOywarommiics He TpUOOpen 3HaHWUS,
PUTEITBHOY yYpOBEHb YMEHUS U HE BJIQJCET KOMICTCHITUSIMH B
o0beMe, 3aKpersieHHOM paboueil mpo-
IpaMMOHN TUCITUTIINHBI
51-69 | «ynmoBieTBOpU- | OPOTOBBIN He menee 50% 3amaHuii, mojjexaniux
TEIHHO» YpOBEHb TEKYIlIEMy KOHTPOJIO YCIEBAaeMOCTH,
BBITIOJIHEHBI 0€3 CYIIECTBEHHBIX OIIH-
00K
70-84 | «xoporio» 0a30BbIi OOyuaromMcst BBITIOJIHEHO HE MEHee
YPOBEHb 75% 3amaHuil, MOJIEKAIIUX TEKYILIEMY
KOHTPOJIIO YCIIEBAEMOCTH, WJIH TIPH BbI-
MOJITHCHUH BCEX 3aJaHUM JOMYIICHBI He-
3HAUUTEIbHBIE OMIMOKHU; O0ydYaroIIMiCs
MoKa3ajl BJIaJeHUE HAaBBIKAMH CHCTEMa-
TH3AIlMU MaTepuajga U IPUMEHEHUS €Tro
MpU PEIICHUU TMPAKTUYECKUX 3aJIaHUlA;
3aJlaHUs BBITIOJHEHBI 0€3 OMUO0K
85-100 | «oTan4HO» npoaBuHyThil | 100% 3agaHuil, mojuiexalmx TeKyemMy
YpOBEHb KOHTPOJIIO YCIIEBAEMOCTH, BBITIOJHEHBI

CaMOCTOSITEJILHO U B TpeOyeMoMm 00be-
Me; OOydaromMiAcs MPOSBISET yMEHUE
0000111aTh, CUCTEMATU3UPOBATh MaTEPH-
al W TPUMEHATh €ro MpPH PEIICHUU
NPAaKTUYCCKUX 3a/JaHUM; 3alaHusl BbI-
MIOJTHCHBI C MOAPOOHBIMU MOSICHEHUSIMU
Y apryYMEHTUPOBAaHHBIMU BBIBOJIAMHU

IIkaJia OEHOK MO MPOMEKYTOYHOM ATTECTALUU

Haumenoeanue gpopmol npome- | bannw Ouyenka
HCYMOUHOU ammecmayuu
DK3aMeH 0-30 | «HEyIOBJIETBOPUTEIIHLHOY
«YAOBJIETBOPUTEIHHO
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«XOpouIo»
«OTIIUYIHO»

CooTBeTCTBHE KPpUTEPUEB OLICHUBAHUA YPOBHIO OCBOCHUS KOMHeTeHHI/Iﬁ
mo HpOMemyTOqHOﬁ arTrecranmm Oﬁy‘laIOHIHXCﬂ

Bbanabl

Ounenka

YpoBennb
OCBOEHHUS
KOMIIeTEeHI M

Kpurepuu oneHuBanusi

0-9

«HC€ 3a4TCHO»

JIOTTIOPOTOBBIN
YPOBEHB

OOyuaromuiics He MPUOOpeET 3HAHUS, YMe-
HUS U HE BJIaJICET KOMIIETCHIIUSIMUA B 00b-
eMe, 3aKpeIICeHHOM paboyell mporpammoit
JTUCHMIUINHBL, 00y4Jarouuiicss HE CMOT OT-
BETUTh Ha BOMIPOCHI

10-14

«3a4TCHO»

IIOPOrOBBIN
YPOBEHb

O6yanOIHHﬁCH JaJlI HCIIOJIHBIC OTBCTHI HA
BOIIPOCKHI, C HGIIOCT&TO‘IHOﬁ AprymcHTanu-
eﬁ, IMPAKTUYCCKUC 3a/laHU BBIIIOJIHCHBI HC
IIOJIHOCTBIO, KOMIICTCHIIMHM, OCBAHMBACMBIC
B IIPOHOCCCC U3YUCHUA AUCHHUIIIIMHBI C(i)Op-
MHUPOBAHLBI HC B IIOJIHOM o0BeMe.

15-17

«3a4YTCHO»

0a30BBINA
yYpOBEHb

OOyuaromuiica B UEJI0OM MPUOOpEN 3HAHUS
U YMEHHUS B PaMKaxX OCBAaWBaE€MBIX B MpO-
necce OOydeHHUsl MO JUCHUIUIMHE KOMIIE-
TEHUUI; OOy4YarolMiicsl OTBETHJI Ha BCE
BOIIPOCHI, TOYHO Jajl OMNpPEEICHUs U MO-
HATUS, HO 3aTPyIHSETCS TOATBEPIUTH
TEOPETUYECKHE MOJIOKEHUS MPAKTUUECKH-
MU TpUMEpaMy; OOYyYarOLIUICS MOKa3aj
XOpOLINe 3HAHUS MO MPEIMETY, BIIaJCHUE
HaBbIKAMHU CHCTEMAaTHU3allid MaTepuana u
MOJIHOCTBIO BBITIOJIHUJI MPAaKTUYECKUE 3a-
JaHUs

18-20

«3a4TCHO»

IIPOJABUHYTHIN
YPOBEHb

OO6yuaromuiicst mnpuoOpes 3HaHUs, YMEHUs

Y HaBBIKM B TOJIHOM OO0BEMeE, 3aKperiCH-
HOM paboueil MporpamMmoil AUCIUTIINHEI;
TEPMUHOJIOTMYECKUI anmapaTr HMCIO0JIb30-
BaH MpPaBUJIbHO; OTBETHI MOJHBIE, 00CTOS-
TeJbHBbIE, apryMEHTHPOBAHHBIEC, MOATBEP-
XJCHbl KOHKPETHBIMU TpUMEpamH; o00y-
YAIOIIUKCA TPOSBISET yMEHHE 000011aTh,
CUCTEMATU3UPOBATh MaTEPUAIl U BBINOJIHS-
eT MPaKTHYECKHUEe 3a7aHus C MOAPOOHBIMU
NOSICHEHUSIMA ¥ apryMEHTHPOBAaHHBIMU
BBIBOJAMU
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PA3JIEJI 4. MeToanuecKkue MaTepuaJibl, ONpeaeasaioine npoueaypbl OeHuBAHUS
3HAHUH, yMEeHHUIl, HABBIKOB, XapaKTepUu3ywIilue 3Tanbl (pOPpMUPOBAHUA KOMIIE-

TeHI UK

TectupoBanue (KOHTpOJIbHAs paboTa) BBIMOIHSACTCS HA TOATOTOBICHHBIX
0JIaHKOB, B KOTOPBIX UMEETCSI TEOPETUIECKAsI YaCTh — KOHTPOJIBHBIE BOMPOCHI C BapH-
aHTaMU OTBETOB M MPAKTUYECKAs] YACTh — 3aJlaud C MOJIEM OTBETA JJIsl 3alUCH PE3YIib-
tara. JlJisl BBIIIOJTHEHHS] TECTHUPOBAHUS CTYyAEHTY OTBomuTcs 90 MUHYT BpemeHu. 3a
paBUJIbHBIE OTBETHI HA TEOPETUUECKHUE BOMPOCHI CTYACHT MOJydaeT no 1-2 6anna, 3a
peneHHble 3aaaun 3-5 GamioB. Bech TecT cocraBisieTcss U3 pacueTa MaKCUMalbHOTO
nonydenus 30 6amios.

MeToauKa OllEeHUBAHUS BbINIOJTHEHHS TECTOB

Bbanabl

Ouenka

IHoka3zarean

Kpurepun

25-30

«OTINYHO»

19-24

«Xopo1o»

13-18

«Y IOBIIETBOPHU-
TEJIbHOY

0-11

«HeynosnerBopu-
TEJIbHOY

1. TlonHOTa BBINOJ-
HEHUS TECTOBBIX 3a/1a-
HUIM;

2. CBOEBpEMEHHOCTH
BBITIOJTHEHUS;

3. IIpaBuUnbHOCTH OT-
BETOB Ha BOTPOCHI;

4. CamocTosiTeNb-
HOCTh TECTUPOBAHUS.

Brinonneno 6osee 85 % 3amanuii
MPEJI0KEHHOTO TECTA, B 3aIaHUSX
OTKPBITOTO TUIIA JaH MOJHBINA, pa3-
BEPHYTBIN OTBET HA OCTABJICHHBIN
BOIIPOC

Brimmosiaeno 6omnee 70 % 3ananuii
MPEJI0KEHHOTO TECTa, B 3aIaHUSX
OTKPBITOI'O THUIIA JIaH MOJIHBIN, pa3-
BEPHYTHIA OTBET Ha IMOCTABJICHHBIN
BOITPOC; OJTHAKO OBLIN JOMYIICHBI
HETOYHOCTH B ONPEJECIICHUM TTOHS-
THI, TEPMUHOB U JIP.

Brimonneno 6oiiee 54 % 3amanuii
MPEIIOKEHHOTO TEeCTa, B 3aIaHUSX
OTKPBITOTO THUTIA JTaH HETIOTHBINA OT-
BET Ha IMOCTABJICHHBIN BOIIPOC, B
OTBETE HE MPUCYTCTBYIOT JOKa3a-
TeJIbHBIC TIPUMEPHI, TEKCT CO CTH-
ITUCTUYECKUMU U opdorpadude-
CKHMH OIIINOKaMH.

Brimonaeno He 6omee 53 % 3ana-
HUW IPEIJIOKEHHOI0 TECTA, HA MO-
CTaBJIEHHBIE BOIIPOCHI OTBET OTCYT-
CTBYET WJIM HEMOJIHBIN, TOMYILECHBI
CYIICCTBEHHBIC OITUOKHU B TEOPETH-
YEeCKOM MaTepuase (TepMuHax, Mo-

HATHSIX).
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YCTHBIN ONPOC MPOBOAUTCS HAa MPAKTUYECKUX 3aHATUSAX MO NMPOUIEHHOMY JIEK-
HMoHHOMY MaTtepuairy. CTyJIeHTy JaeTcs BOIPOC, Ha KOTOPBIM Mpeiaraerca AaTh pas-
BEPHYTHIN 0TBeT. MakcHMasbHO 32 OTBET Ha BOIPOC CTYAEHT MOKET MOJIy4UuTh 15 Oa-

JIOB.

MeTOIll/IKa OIICHUBAHMA OTBE€TOB Ha YCTHBIC BOIIPOCHI

banuabl

Ouenka

Ioka3arean

Kpurepuu

13-15

«OTIAYHO»

[lonHOTa JaHHBIX
OTBETOB;
ApPryMEHTHPOBAaHHOCTb
JTAHHBIX OTBETOB;
[[paBUIIBHOCTH OTBETOB
Ha BOTIPOCHI.

10-12

«Xopomo»

6-9

«Y IOBJIETBO-
PUTEIILHO»

0-5

«Heynogiie-
TBOPUTEIBLHOY,

[T0JIHO ¥ apryMEHTUPOBAHO J1aHBI OTBE-
ThI TI0 COJIepKaHuIo 3aanus. OOHapy-
PKEHO TIOHMMAHUE MaTepuasa, MOXKET
000CHOBATh CBOU CYKJICHUS, IPUMECHHUTH
3HAHUS HA MPAKTUKE, MPUBECTH HEOOXO0-
TTMMbIC IIPUMEPHI HE TOJBKO 10 YUeOHH-
KY, HO U CAMOCTOSITEIIbHO COCTaBJICH-
Hble. M310XeHne MaTepraia mocieno-
BAaTEJIbHO W MPABHIIBHO.

CTyJIeHT JlaeT OTBET, YAOBJIETBOPSIOIIHIA
TEeM K€ TPEOOBaHMSM, YTO U JJISl OIIEHKH
«OTJIMYHO», HO JIOMycKaeT 1-2 ommuokw,
KOTOPBIE CaM K€ UCTIPABJISECT.

CrtyneHT oOHapyKUBaeT 3HAHUE U T10-
HUMaHHE OCHOBHBIX MOJIOKEHUN JaHHO-
ro 3aJaHusl, HO:

1) uznaraer maTepuan HEMOJIHO U JI0-
yCKaeT HETOYHOCTHU B ONpEACSICHUN
MOHATUHN WK (POPMYIUPOBKE MPABUI;
2) HEe yMEEeT I0CTATOYHO IITyO0KO U J10-
Ka3aTeJIbHO 00OCHOBATH CBOM CY’KIEHUS
Y TIPUBECTU CBOU MIPUMEPHI;

3) uznaraeTt MaTepuai HemocJjiea0Ba-
TEJIbHO U JOMMYCKAEeT OLIMOKH.

CtyneHT oOHapy)KHUBaeT HE3HAHUE OTBE-
Ta HAa COOTBETCTBYIOIIEE 3a/IaHUE, JI0-
MyCKaeT OMMUOKHA B POPMYTHPOBKE
oTpeIeTICHUI 1 MPaBUJI, UCKAXKAIOIIIHIE
WX CMBICT, OECTIOPSIIOYHO U HEYBEPEHHO
u3JlaraeT MaTepuai; OTMEUAIOTCs TAKUe
HEJI0OCTATKH B TIOJITOTOBKE CTYJEHTA, KO-
TOPBIE SBIISTFOTCS] CEPbE3HBIM MPETIAT-
CTBUEM K YCIIEITHOMY OBJIAJICHHIO T10-

CICAYIOIIHUM MAaTCpUaIOM.

27



JIabopaTopHble 3aaHUsI BBIIOJIHSIOTCS Ha Ja0OPAaTOPHBIX 3aHSATHAX HAa OCHOBE
METOAMYECKOTO PYKOBOJICTBA K BBITIOJHEHUIO J1a00paTOpHOH paboThl. CTYICHT JOJDKEH
BBITTOJIHUTH 33/IaHUe K J1a0OpaTOpHON paboThI, a 3aT€M OTBETUTHh HA KOHTPOJIBHBIC BO-
MIPOCHI, CBSI3aHHBIE C BBIOJIHEHHEM Ja00OpaTOPHON paboThl. MakCMMalbHO 3a BBITION-
HEHUE TabopaTOpHON pabOTHI CTYJCHT MOXKET MOJIy4UTh 15 6anios.

MeTOIll/IKa OLICHUBaAHUA BBINIOJIHCHHUA J'IaﬁOpaTOle)IX 3az1aHm‘i

Bbaniabl

Ouenka

IHoxka3arean

Kpurepuu

13-15

«OTIAYHO»

[TonHOTa BBINOJIHEHUS
1abopaTOpHOM pabOTHI;
CBOEBPEMEHHOCTD
BBITIOJIHEHUSA JTabopa-
TOPHOU pabOTHI;

10-12

«Xopomo»

[[paBUIIBHOCTH BBINOJI-
HEHUS J1a0OpaTOPHOM
pPaboTHI.

6-9

«Y IOBJIETBO-
PUTEIBHOY

0-5

«Heynosie-
TBOPUTEIHLHO

BEITTOTHEHBI Bce TPeOOBaHUS K JIa-
OoparopHoil padoTe; pa3padoTaHa,
OTJIA)KEHA W MPOTECTUPOBAHA MPO-
rpamMMa; JJaHbl TTPaBUIIbHBIC OTBETHI
Ha JIOIOJIHATEIIHHBIC BOIIPOCEHI.

BBIMOJTHEHBI OCHOBHEIE TPEOOBaHUS
K JJaOOpaTOpHOM padoTe, UMEIOTCS
HEJI0YETHI B pa3pabOTKe U TECTHPO-
BaHWH MMPOTPAMMBI; Ha JIOTIOJTHU-
TeJIbHBIC BOIPOCHI MPH 3aITUTE JaHbI
HETIOJHBIC OTBETHI.

TpebGoBanus k naboparopHoi pabore
BBITIOJIHEHBI HE TIOJTHOCTHIO, TPO-
rpamMma paspaboTaHa, HO B HEl
MMEIOTCS CYIIIECTBEHHBIE HEI0CTaT-
KW, TOMYIICHBI (PaKTHIECKHUE OIITHO-
KW IPY OTBETE HA JIOTIOJIHUTEIIHLHBIC
BOIPOCHI.

JlaGopatopHas paboTa HE BBITIOJIHE-
Ha; OOHAPYKUBAETCSI CYIIECTBEHHOE
HEITOHUMAaHUE B €€ BHITIOJIHEHHUU.

Pedepar BbIMONHSETCS CTYJEHTOM B TEUEHHWU BCETO CPOKa ATTECTAIMOHHOTO
nepuoa. BemonHuB pedepar, CTyJEHT cAaeT ero Ha MpoBepKy npenojasatento. Eciu
pedepar cooTBeTCTBYEeT TpeOOBaHUAM 3aJlaHusl, TO Ha3HavyaeTcs ero 3ammTa. Ha 3amm-
T€ CTYJEHT M3JaraeT cyTb pedepara U OTBe4aeT Ha BOMPOCHI MpernojaBaTeisi OTHOCH-
TEJIbHO BBINOJHEHHON paboThl. MakcUManbHO 3a BBINOJHEHHE pedepaTa CTYASHT MO-
&KeT noyuuthb 10 6anios.

MeToanka OLleHUBAHUA BbINOJHEHUs pedepaTos
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bansl Ounenka IHoka3zaTenn Kpurtepuu

1. ITonHoTa BEIIOI- | BBIMOIHEHBI BCe TPEOOBAHMS K BbI-
HeHMs pedepaTa; |HOJHEHHIO pedepara, TeMa pacKphl-

2. CBOCBPEMEHHOCTD | Ta, JaHbI IPaBUIbLHBIC OTBETHI Ha
BBIIIOJIHEHHUS Pe- | JOIOJIHUTEIIBHBIC BOIPOCHI.

9-10 | «OTanyHO»

depara; BrlnonHeHsl 0CHOBHBIE TPEOOBAHMUS
3. IlpaBuiibHOCTH K pedepaTy, TeMa pacKpbiTa He
7-8 | «Xopolo» BBIIIOJIHEHU p€- | TOJIHOCTBIO, Ha JJOTIOJHUTEIbHbBIE
depara. BOIIPOCHI MPU 3aIUTE JAHbI HETIOJ-

HBIC OTBETHI.
TpebGoBanus k pedepaTy BbINOTHE-
HBI HE TTOJTHOCTBIO, TEMa PacKphITa

5.6 «Y IOBJIETBO- HE ITOJIHOCTBIO0, MHOTO YITYIIICHHH,
PUTCIILHOY JIONYIICHBI OITUOKH IIPHU OTBETE HA
JOTIOJTHUTETHHBIC BOITPOCHI.
Pedepat He BbINOIHEH; 0OHAPYKU-
0-4 | «Heynosie- BAETCS CyIIECTBEHHOE HETIOHHMa-
TBOPHUTCIILHO» HHE B TOM, KaK €TI0 BBIIIOJIHAT.

JK3aMeH HalleJIeH Ha KOMIUJIEKCHYIO TPOBEPKY OCBOCHUSI TUCITUTIIIMHBI. JK3aMeH
MPOBOAUTCS B MUChbMEHHOU (popMe Mo OmieTam, B KOTOPBIX COAEPKATCS BOMPOCHI (3a-
JaHus) TI0 BceM TemaM Kypca. OOyuaroniemycst Jaé€Tcs BpeMsi Ha MoAroToBky. OleHu-
BAaCTCsl BJIAJICHUE MAaTE€pUAJIOM, €r0 CHCTEMHOE OCBOCHME, CIOCOOHOCTH MPUMEHSATH
HY)KHbIC 3HAHUS, HABBIKK M YMEHHS MPHU aHaIN3€ MPOOJEMHBIX CUTYyalluid U pElICHUU
MPAKTUYECKUX 3aIaHUM.

B sx3aMeHaIMoHHbIN OMJIET BKIIFOUEHO JBa TEOPETUUYECKHUX BOIMPOCA U TIPAKTUYE-
CKOE€ 3aJlaHne, COOTBETCTBYIOIIHE COJEPKaHUI0 (POPMUPYEMBIX KOMITETEHIIU M. DK3aMeH
MPOBOJUTCA B yCTHOM ¢dopme. Ha oTBeT u pemienue 3amauu CTyneHTy oTBoauTcs 40
MHHYT. 32 OTBET HAa TEOPETUYECKHE BOMPOCHI C PEIICHUEM MPAKTUUYECKOIO 3aJaHus
CTYJIEHT MOKET MOJTYYUTh MakcuMainbHO 30 Oaos.

AOCOIOTHOE MOHMMAHWE CYTH BOMPOCOB, JIOTMYECKU M JICKCUUECKH TPaMOTHO
M3JIO’KEHHBIE JIBA BOMPOCA U MpaKkTU4eckoe 3ajaanue — 30 6asios.

JlocTaTO4HO MOJIHBIC 3HAHUS, XOpOIllee MOHUMaHuEe CYTH BOIIPOCOB, ITPAaBUIIbHbBIC
OTBETHI Ha BOIPOCHI, MUHUMAJIbHOE KOJUYECTBO HETOYHOCTEH B PEIICHUE MpaKTHYe-
CKOro 3aaHus - 24 Oamnna.

Hemnonxo wim Henocae0BaTeIbHO PACKPBITO COJACp)KaHUEe MaTepuaia U paKkTh-
YECKOTO 3aJaHusi, HO TOKa3aHO 00Ilee MOHMMAaHHE BOMPOCA, JEMOHCTPUPYIOTCS TO-
BEPXHOCTHBIE 3HAHUS TUCIUTIINH CIEIUATbHOCTU — 18 Gaiios.

Martepuan u3naraeTcsi HEMoCJeI0BaTeIbHO, COMBUMBO, HE TPEICTABIIAECT OIpe-
JEJICHHOW CUCTEMBI 3HAHUU MO JUCLUIUIMHE, HE PACKPBITO €T0 OCHOBHOE COJICPKAHUE —
5 Gamos.

OnenuBaHue 0TBETA HA YK3aMeHe
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Bbanabl

Ouenka IHoka3zaTenn Kpurepuu
25-30 | «ormmuno» [1. IlomHoTa mM3mo-  |JlaH MOJHEIN, B JIOTHYECKOM ITOCIIEI0BA-
PKCHUS TEOPETHYCCKO- TeIIbHOCTH Pa3BEPHYTHIM OTBET HA IIOCTAB-
ro MaTepuaja, JICHHBIM BOIIPOC, IJI€ OH IIPOJEMOHCTPHPO-
2. [TomHoTa v mpa-  [BaJjl 3HAHUS IIPEAMETA B IIOJTHOM 00beME
BUJILHOCTB PEIICHUS [y9IeOHOU MPOrPaMMBbI, TOCTATOYHO ITyOOKO
MPAKTUYICCKOTO 33J1a- (OCMBICUBACT JUCITUILUIMHY, CAMOCTOSTEIIb-
HUS, HO, ¥ NCUCPITHIBAOIIIEC OTBEYACT Ha JIOMOJI-
3. IlpaBUIBHOCTH [HUTEIBHBIC BOIPOCHI, IPHBOJUT COOCTBCH-
W/WIU apTYMEHTHPO- |[HBIC IPUMEPHI IO TPOOJIEMAaTHKE TIOCTAB-
BaHHOCTb M3JIOKCHHS JICHHOT'O BOIIPOCA, PEIIMII ITPEIIOKCHHBIC
(mocaeA0BaTEIIBHOCT [IPAKTHYECKUE 3aJJaHus 0¢3 OIIHOOK.
19-24 «XOpo-  |IEHCTBUIA); JlaH pa3BepPHYTHINA OTBET Ha IOCTABICHHBIN
mo» |4 CamocrosATens- |BONpOC, IJ¢ CTYAEHT IEMOHCTPHPYET 3Ha-
HOCTh OTBETA; HUs, TPHOOPETEHHBIC HA JIEKIUOHHBIX H
5. KyabpTypa peun; CEMUHAPCKUX 3aHATUAX, a TaKKe II0JIy-
U T.JI. YCHHBIE ITOCPEICTBOM H3y4YeHUs 00s3a-
TEIBHBIX YYEOHBIX MaTepUAIOB IOKYpCY,
JaeT apryMEHTHPOBAHHBIC OTBETHI, IIPHUBO-
JTUT TIPUMEPBI, B OTBETC IPUCYTCTBYET,
CBOOOJHOC BJIQJICHHE MOHOJIOTHYECKOM
peUblO, JIOTUYHOCTH M  IIOCJICIOBATEIIb-
HOCTh oTBeTa. OJHAKO JOMYyCKaeTcs He-
TOYHOCTB B OTBETE. Peli npeioxKeHHbIe
IPaKTUYCCKUE 3aaHusl ¢ HEOOIBIIINMH HEe-
TOYHOCTSIMH.
6-18 «YIOBJIC- JlaH OTBeT, CBUIETEIHCTBYIOIINI B OCHOB-
TBOPU- HOM O 3HAHHH TPOIIECCOB U3ydaeMOil JTucC-
TeTLHO LUIUIMHBI, OTINYAIOIINICS HEJOCTaTOYHOM

INIyOMHOM M TMOJHOTON PAacCKpBITHS TEMBI,
3HAaHUEM OCHOBHBIX BOIIPOCOB TEOPHH,
cnabo chopMUpPOBAaHHBIMU HABBIKAMM aHa-
Ju3a SBIICHWM, NPOLIECCOB, HEAOCTATOY-
HbIM yYMEHHMEM JaBaTb apryMEHTHUPOBAH-
HBIE OTBETHI U IIPUBOAUTH IIPUMEPHI, HEJO-
CTaTOYHO CBOOOJHBIM BIIaZICHEM MOHOJIO-
TUYECKOW pPEUYbl0, JOTUYHOCTBIO M TOCIE-
JOBATEJIBHOCTHIO OTBETA. JlommyckaeTcs He-
CKOJIbKO OIIMOOK B COAEpP’KaHWU OTBETA U
pPELICHUH NPAKTUYECKHX 3aJaHUM.
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«HEYJI0-
BJICTBO-
pu-
TEJIBLHOY

JlaH OTBET, KOTOPBIA COAEPKUT PsiA CEpPb-
€3HBIX HETOYHOCTEW, OOHapYKUBAOIIUIL
HE3HAHUE MPOLIECCOB U3y4yaeMoOW Mpei-
METHON 00JacTH, OTIMYAIOIIUICS HEery-
OOKHM PaCKpPBITHEM TEMbI, HE3HAHUEM OC-
HOBHBIX BOIIPOCOB TEOpUU, HECHOPMHUPO-
BAHHBIMM HABBIKAMHU aHAJIN3a SIBJICHUM,
IIPOLIECCOB, HEYMEHHUEM JaBaTh ApryMEH-
TUPOBAHHBIE OTBETHI, CIA0OBIM BIaJICHUEM
MOHOJIOTUYECKOM PEYBIO, OTCYTCTBUEM JIO-
TUYHOCTH W MOCIEA0BATEIbHOCTU. BBIBO-
Il TIOBEpXHOCTHHI. PemieHue mnpaxtuye-
CKHMX 33J[aHU/ HE BBINOJHEHO, T.€ CTYJCHT
HE CIOCOOEH OTBETUTHh HAa BOMPOCHI Jaxke
MIPU JIOTIOJTHUTEIBHBIX HABOJAIIUX BOIPO-
cax mpenojiaBaTesl.
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Jucr AKTYAJU3AIUHA OLHCHOYHBIX MAaTEPHAJIOB 10 JUCHUIIJIUHE
«TexHO0JI0rHu aHaIN3a 00JbIIHX JAHHBIX»

OrneHOYHBIE MaTepUaIbl IEPECMOTPEHBI,
0OCY>KJIeHBI M OJJOOPEHBI Ha 3acelaHuu Kadeapsbl

IIpoTokoit oT « » 20 r. Ne

3aB. kadenpoit

OrneHOYHBIE MaTepUaIbl IEPECMOTPEHBI,
00Cy>XJIeHbI U 0JJ0OpEHBI Ha 3aceAaHuH KadeIpbl

[IpoToxon OT « » 20 r. Ne

3aB. kadenpoii

OrneHOYHBIE MaTepUaIbl IEPECMOTPEHBI,
00Cy>XIeHbI U 0JJ0OpEHBI Ha 3aceAaHuH KadeIpbl

[IpoTokon OT « » 20 1. Ne

3aB. kadenpoit

OreHOYHBIE MaTEPHAITBI TIEPECMOTPEHBI,
00Cy>JIeHbI U 0JI00pPEHBI Ha 3acelaHnK Kadeapbl

[IpoTokon oT « » 20 1. Ne

3aB. xadenpoii
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