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1 Hesm v 3a1auM U3yYeHU S TUCHMILUIMHBI (MOTYJIA)

1.1 llean ocBOeHUS TUCHHUILIHHDI

Lenp ocBOEGHMS MUCHUMIUIMHBI — HAY4YUTh OYAYIIEro CHEIHANIKMCTa CUCTEMAaTHU3aluu U
CTPYKTYpHU3AIMH 3HAHUHN C TENbI0 BBIJCICHUS (yHIaMEHTAIBHBIX 3aKOHOMEPHOCTEH U YHUBEP-
CQJIbHBIX MTPUHIIHUIIOB.

JlaHHBIN KypC SBISETCS HEOOXOIUMBIM IS TIOJTOTOBKH OMOJIOTA, 3BOJTIOIMOHUCTA, IKO-
JIoTa U BaXKEH ISl TOHUMAaHUSI BAXKHBIX CTOPOH BCEX COBPEMEHHBIX MO3UIMN I'eHETUKH U 001Ien
OHOJIOTHH.

1.2 3agauu M CHUILTHHEI

— U3Y4YHUTh OCHOBHBIE MosioskeHus: Hayku o mannbix (Data Science);

— paccMOTpEeTbh OCHOBHBIE TEXHOJIOIMHU 00paOOTKU JAHHBIX;

— paccMOTpETh OCHOBHBIE METO/IbI BU3YAIU3allUU IaHHBIX;

— CUCTEMaTU3UPOBaTh CBEJCHUS 0 TEXHHUUECKUM CPEJICTBaM U IPOrpaMMHOMY olecrie-
yenuio I19BM;

— U3YYHUTh OCHOBBI CTATUCTUYECKON 00pabOTKHU J1aHHBIX.

1.3 MecTto aucuMiuIinHbI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOI POrpaMMbl

HucuuiuinHa «KoMnbloTepHble TEXHOJOTHM B OMOJIOTUU» OTHOCUTCA K 00sS3aTesIbHON
yactu bioka 1 «lucuumuinael (MOAyIM)» yueOHOro IiaHa.

Jlis u3ydeHus: TUCHMILIMHBI «KOMITBIOTEpHBIE TEXHOJIOTUU B OMOJIOTMU» HEOOXOIUMBI
HpPEeIEeCTBYIOUINE AUCUUIUIMHBL JInIepcTBO U KoMaH/1000pa3oBaHue, TeXHOIOTUN JINYHOCTHO-
ro pocra. B coorBercTBHM ¢ yuyeOHBIM IIaHOM, AUCUUILUIMHA «KOMIIBIOTEpHBIE TEXHOJIOIUU B
Ouosorun» sBIIETCS NpealecTByromen i qucuuniaud CoBpeMeHHble MpoOsieMbl OHOJIOTHH,
Metoauka npenoaaBaHysi U OpraHu3alus IPOEKTHOU JEATEIBHOCTH.

1.4 IlepeyeHb MIAHMPYEMBIX Pe3yJbTATOB 00y4eHHUsI MO JMCHHILIHHE (MOLYJII0), CO-
OTHECEHHBIX € IVIAHMPYEMBbIMH Pe3yJIbTATAMH O0CBOeHHUsI 00pa30BaTeI1bHOI MPOrpaMMbl

N3yuenue manHON ydeOHON MUCHUIUIMHBI HANpaBiIeHO Ha (GopMHUpOBaHUE y OOydaro-
mmxcst ciaeayronux kommnereniui (OITK-6, OITK-8).

PesynbTaTel 00yueHus O JUCIUILTHHE
Kon u HanMeHoBaHMe HHIUKATOPA

OIIK-6. CnocoOeH TBOPYECKH MPUMEHATh M MOAU(DHIHMPOBATH COBPEMEHHbIE KOMIBIOTEPHBIC TEXHOJOIUWH, pado-
TaTh ¢ NPO(MECCHOHAILHBIMU 0a3aMH JIaHHBIX, PO(YECCHOHATEHO OGOPMIITE M MPEACTABIATE PE3YJIbTaThl HOBBIX
pa3paboTox

HOIIK 6.1. 3HaeT MpUHITUIIEI aHAJTH3a HHPOpMa- 3HaeT NPUHIHKIIBI aHAI3a HHGOpMAIHU

U, OCHOBHBIC CIIPABOYHbIC CUCTCMBI, HpO(i)CCCI/I- VMeeT Mmoap30BaThCsl OCHOBHBIMU CIIPABOYHBIMU CHUCTEMAMU

OHaJIbHBIC 0a3bl TAaHHBIX, TpeOOBaHUs HHPOpPMa-
IIMOHHOH 0€3011acCHOCTH

1 mpodecCHOHAIFHBIMHU 0a3aMH JIAHHBIX

Bnageer tpeboBaHus MU HHPOPMAITMOHHOHN 0€30MaCHOCTH

HOIIK 6.2. YMmeeT ucnoab30BaTh COBPEMEHHBIE
MH(OpMaLMOHHbIE TEXHOJIOTHH JUIS CaMOpa3BH-
THsI, TPO(hECCHOHANIBHO IEATEILHOCTH 1 JIEI0BO-
ro oO1eHus

3HaeT, KaK HCIONB30BAaTh COBPEMEHHBIE WH(OPMALMOHHBIC
TEXHOJIOTHH JJISi CAMOPA3BHTHS

YMeeT HCHONb30BaTh COBPEMEHHBIE MH()OPMAIMOHHBIE TEX-
HOJIOTHH B IPO(eCCHOHANBHON A TETbHOCTH

Brnaneer mcrmons30BaHWEM COBPEMEHHBIX HH(OPMAIIMOHHBIX
TEXHOJIOTHH JATIsI AETOBOTO OOIIEHHS

HOIIK 6.3. Biageet criocOOHOCTRIO peIiaTh 3a1a-
9 IPO(ECCHOHATBHOM IEATSILHOCTH HAa OCHOBE
MHGOPMAIMOHHON KyJIBTYPHI C IPUMEHEHHEM CO-
BPEMEHHBIX HH(POPMAINOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI

3HaeT, KaKk pemaTh 3a1a49u NpoPeCCHOHATLHOMN AeSITeTbHOCTH
Ha OCHOBE MH(OPMAITMOHHON KYJIBTYPBI

YMeer HUCHONB30BaTh COBPEMEHHBIE  HWH(OPMAIMOHHO-

KOMMYHHUKAIIMOHHBIC TEXHOJOTHUH

Brnaneetr MeTonuKoi penieHusi Hay4HbIX 3a1a4

OIIK-8. Criocoben Ucronbp30BaTh COBPEMEHHYIO alliaparypy ¥ BEIYMCIUTEIBHYIO TEXHUKY JUIsl pEILICHNs HH-
HOBAIIMOHHBIX 33124 B MPO(ECCHOHATIBHON AEATEIBHOCTH
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KOIL 1 HAaUMCHOBAaHUEC UHAUKATOpA

PC3yJ’II)TaTLI 06yquH$[ 0 AUCHUIIIINHC

HOIIK 8.1. 3HaeT OCHOBHBIE THIIBI COBPEMEHHOTO
SKCIEAUIIMOHHOTO U JIabopaTopHOTo 000pyIoBa-
HUsI, 0COOCHHOCTSIX BEIOPaHHOTO 00BEKTa mpodec-
CHOHAIIbHOU JCSATENBHOCTH, YCIOBHUSX €r0 KyJIbTH-
BUPOBAHUsI, COJCPIKAHUS 1 PaOOTHI C HUM

3HaeT OCHOBHBIC THIBI COBPEMEHHOIO SKCIEIUIMOHHOTO M
J1a00paTOPHOTO 000PYAOBAHHUS

Ymeer comepkaTh U paboTaTh ¢ 00BEKTaMH MPOPECCHOHATH-
HOM JIeSITeIbHOCTH

Brnameer 0coOCHHOCTAMH KyJILTHUBHPOBAHUS OOBEKTOB MPO-
(heccHOHATBHON I TEIBHOCTH

HOIIK 8.2. YMmeer yBepeHHO paboTaTh B Ka4eCTBE
MOJIb30BATENISI  MEPCOHATIBHOTO KOMITBIOTEpA U
KOMIIBIOTCPHOH TEXHHKH, CaMOCTOSTEIBHO UC-
MOJIb3yeT BHEIIHWE HOCUTETU WH(POPMAIUH, CO-
31a€T pe3epBHBIC KOMMH W apXWBHI JAHHBIX U MPO-
rpamMm

3HaeT, KaK MCITI0JIb30BaTh BHCIIHUC HOCUTCIIN I/IH(i)OpMaIII/II/I

YmMmeer paGOTaTL B Ka4CCTBC IIOJIB30BATCIIA TEPCOHAJIBHOTO
KOMIBHOTEPA U KOMHI)IOTepHOﬁ TCXHHUKH

Brnaneet co3gaHueM pe3epBHBIX KONMUI M apXUBOB JAHHBIX U
porpamm

HOIIK 8.3. Brmameer HaBBIKAMH MCIIOJb30BaHHUS
COBPEMEHHOI'0 000PY/IOBaHHS B IMOJEBHIX U J1a00-
PaTOPHBIX YCIOBHUSIX JUISl PELICHHS HHHOBAIMOH-
HBIX 33124 B MPOHECCUOHATIBHON IEATEIbHOCTH

3HaeT TEPMHUHOJIOTHIO, KOTOPAsl UCTIONIB3YETCs MPH HCIOIb30-
BaHMU COBPEMEHHOTO 000PYAOBAHUS

Vmeer peuratb MHHOBAIITMOHHBIC 3aJa4Yu B HpO(I)eCCI/IOHaHB-
HOH JACATCIBbHOCTU

Bna/:[eeT HaBbIKaMU HCIIOJb30BAHNS COBPEMCHHOI'O O60py,£[0-
BaHMs B IIOJICBBIX U J'Ia60paTOpHBIX YCIIOBHUAX

PesynbraTsl 00yueHMsI 10 AUCLUILIMHE JOCTUTAIOTCS B PaMKax OCYILECTBIIEHUS BCEX BU-
JIOB KOHTAaKTHOM U CaMOCTOSTEIbHOU pabOThl 00yYarOIIMXCs B COOTBETCTBUU C YTBEPKIAEHHBIM

y‘le6HI>IM IIJTaHOM.

WHankaTopsl JOCTHKEHUS KOMIIETEHIIMNA CUUTAIOTCS COPMHUPOBAHHBIMU TPU JTIOCTHIKE-
HUM COOTBETCTBYIOIIHUX UM PE3yJIbTaTOB O0yUEHHMS.

2 CTpyKTYpa U Cco/iepKaHHue QU CUUILIHHBI
2.1 PacnipenesieHne TPYA0EMKOCTH AUCHHUILIMHBI IO BHAaM padoT

O6mas Tpyn0EMKOCTh JUCIHUILTUHBI cocTaBiseT 3 3ad. el. (108 wacoB), ux pacmpenerne-
HUE 10 BUJaM paboT MPEICTaBICHO B TAOIHIIE.

Bunsr padot Bcero ®dopma o0yueHHs
4acoB OYHO- 3a04Hast
omas 3a04yHast
1 X X X
ceMecTp ceMecTp ceMecTp Kypc
(gacsr) (gacsr) (gacsl) (gachl)
KoHnTakTHas pa6oTa, B TOM 4HcJIe:
AynuTOpHBbIE 3aHATHSA (BCEro): 24 24
3aHATHS JICKIIMOHHOTO THIIA 12 12
n1a00paTOpHBIE 3aHSITHUS 12 12
MPaKTHYECKUE 3aHITUS - -
CEeMUHAPCKHE 3aHSTHSI - -
HWnas koHTaKkTHas pa6oTa: - -
KonTtpons camocrosrensHOM pabOTHI
(KCP) B -
[IpomexxyTounas arrecrarus (MKP) 0,2 0,2
CamocTrosiTeIbHasi pad0Ta, B TOM 4HC-
je:
Pedepar (moaroroska) 20 16
CaMocCTOsITeIbHOE  HM3yuYeHHE pa3JelioB,
CaMOIIOIrOTOBKa (IIpOpaboOTKa U IOBTOpE-
HHE JEKIIMOHHOT0 MaTepHana u MaTepuana 30 20
Y4eOHHKOB M y4eOHBIX IMMOCOOWH, MOIro-
TOBKa K JIA0OpaTOPHBIM M NPAKTHYECKUM




3aHTHUSIM, KOJUIOKBUYMaM H T. J1.)
BrinosiHeHuEe MHAMBUYaJIbHBIX 3aJaHUM 20 20
(mozroToBKa cooOIIEHHUH, TPE3EHTAIHN)
[ToaroToBka K TeKylieMy KOHTPOJIIO 13,8 13,8
KoHntpoJsb:
[loaroroBka K 3K3aMeHy — -
O61mas Tpynoém- Jac. 108 108
KOCTh B TOM YHCJIe KOH- 24,2 242
TaKTHasi padoTa
3a4. efl. 3 3

2.2 Copep:xanue TUCUMIIIIMHBI
Pacrnipenenenre BuI0B ya4eOHOM paOOThI M UX TPYTOEMKOCTH IO pa3jieiaM JUCITUTUINHBI.
Pazzenbl (Tembl) aucuuiuinHbl, u3ydaembie B 1 cemectpe (1 kypcee) (ounas popma 00y-

YEHMUSI)
KosruecTBo yacos
Bueaynu-
No HammenoBanwme paznenos (Tem) AyauTtopHas TOpZaiI
Bcero pabora
pabora
JI 113 JIP CPC

1. Hayka o maunbix (Data Science) 26 6 — - 20
2. IIporpammHOe obOecrieueHne 24 4 — - 20
3. Cratuctudeckast 00paboTKa JaHHBIX 44 2 — 12 30
HUTOIO no pazdenam oucyuniuivl 12 12 70
KoHTpoas camocTosrensHol padboTsl (KCP) - — — - -
[Ipomexxytounas arrecrarus (MKP) 0,2 — — — —
[ToaroToBKa K TEKYIIEMY KOHTPOITIO 13,8 — — — —
OO0mast TpyAOEMKOCTB 10 TUCIHILTHHE 108 — — — —

[Tpumeuanue: JI — nexuuu, 113 — npaktuueckue 3ansatus / cemunapsl, JIP — nabopaTopHsie 3aHs-
tusi, CPC — camocrositenbHast paboTa CTyAeHTa

2.3 Conepxxanue

pa3aesioB (TeM) QM CHUIINHbBI

2.3.1 3auATHA JEeKIUOHHOI0 THIIA

HaumMeHnoBanue pasnena
(Tembl)

Coneprxanne pasena (TeMbl)

dopMa TeKyIIEero
KOHTPOJIS

Science)

1. |Hayka o nmammeix (Data|Jlexmusi 1. Hayka o nannbix (Data Science).

Ionstie o Data Science u Big Data. TpeGoBanust 1ist paGoThI
B Data Science. Machine Learning (ML). Deep Learning (DL).
OcHoBHbIE 3Tambl paboThl ¢ JAaHHBIME. [loHsTHE 3amaun. ITo-
HATHE O [JaHHBIX. Bugsl u Tumbl JaHHBIX. OGBEKTHO-
OPUEHTUPOBAHHOE MporpaMmupoBanue. Ornepanuu Haj JaH-
HBIME. MeToponorus 06paboTKu JaHHBIX. MeToM0I0rnuecKie
OCHOBBI HAYYHOT'O TI03HAHUSI

V,P

Science)

2. |Hayka o paunbix (Data|/lexuus 2. TexHosioruu o6padoTku JaHHBIX.

TexHonornu 0O0paOOTKH CHMBOJBHBIX JNaHHBIX. TE€XHOJOTHUH
00paboTKM YMCIIOBBIX AaHHBIX. TexHoIOrnu 00paboTKu MyJIb-
TuMenuiHbIX naHHbX. [ToHarue o6 Online Transactions Pro-
cessing (OLTP). ITousartue o6 Online Analytical Processing
(OLAP). Kounconunarus naHHbiX. TpaHcdopmanusi JaHHBIX.
[pouecc ETL. Ouncrka naHHbIX. ApxuBanust gaHHbIX. O00-
rauieHue AaHHbix. KognpoBanue naHHbIX. XpaHEHUE TaHHbIX.

Science)

3. |Hayka o manmbix (Data|/Iexums 3. Busyaau3zauusi JaHHBIX.

Knaccudukanus mMeTonoB BHU3yanM3aluy JaHHBIX. Buiasl rpa-
¢ukoB. Bunbl nuarpamm. JlepeBbst 1 CTPYKTYpHBIE JHarpam-
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MBI. HpaBHna BU3yaJIU3alluy JaHHBIX.

4. |IIporpammuoe  obecre-|Jlekuus 4. [IporpammHuoe odecneyenue (dactp 1). V,P
YEeHUE [Iporpammuoe u ammaparHoe obecrnedenue. CTpykTypa mpo-
rpamMHOoro obOecrieuenusi. [lporpammbl  ©a30BOro  ypoBHs
(BIOS, UEFI). IlporpaMMbI CHCTEMHOTO YpOBHS (OTIEpaIiioH-
HBle cucTeMbl). [IporpamMMel ciy>keOHOTO YpOBHs (AuCIIEeTYe-
pHl (aiinoB, cpencTBa CkaTHs JaHHBIX, CPEACTBA JTUAHOCTH-
Kd, MIPOTPaMMbl YCTAHOBKH, CPEICTBA KOMMYHHKAIHH, CPE-
CTBa MPOCMOTpPa M BOCHPOU3BEACHHS, CPEICTBA KOMIBIOTEP-
HOI 6e30macHOCTH).

5. |llporpammuoe  obecrne-|Jlexknus 5. Ilporpammuoe obecreyenne (4acTh 2). Vv, P
YCHHUE [IporpamMmbl NPHUKIATHOTO YPOBHS (TEKCTOBBIE PEIAKTOPBI,
TEKCTOBBIE TPOIECCOPHI, TPAYUUECKIE PENAKTOPBI, CHCTEMBbI
ynpaBieHust 0a3aMu JaHHBIX, AJIEKTpOHHBIE Tabmuibl, CAD-
CHCTEMBI, HACTOJIbHBIC M3JATEILCKHE CHCTEMBI, PEAAKTOPHI
HTML, 6pay3epsl, CHCTEMBI aBTOMaTH3UPOBAHHOTO IIEPEBOIA,
CHCTEMBI 3JIEKTPOHHOTO JOKYMEHTO000pOTa, IKCIEPTHBIE CH-
CTE€MbI, T€OMH(QOPMAIMOHHBIE CHCTEMBI, CUCTEMBbI BHUACOMOH-
Ta’ka, SI3bIKK IIPOrPaMMHUPOBAHMS, CTATUCTHIECKUE MAKETHI).

6. |Crarucruueckas oOpa-|Jlekuus 6. OCHOBBI CTATHCTHYECKOiT 06Pa0OTKH IaHHBIX. V,P
00TKa JaHHBIX ITonsTHEe 0 MaTeMaTH4ECKOW M MpUKIaaAHON craTucTke. CTa-
TUcTHUEcKHe AaHHble. [lepemenHble. VI3MepuTenbHbIE KA.
l'enepanpras coBokynHOCTb. Bribopka. CrocoOsr oTOopa B
BbIOOPKY. Knaccudukanus npusnakoB. CTaTucTUuecKas 3Ha-
YUMOCTb.

[Tpumedvanue: JIP — 3amura nabopatoproit padotsl, KII — BeimonHeHne KypcoBoro mpoekra, KP
— BBINOJIHEHUE KypcoBoil pa®oTsl, PI'3 — BeImonHeHue pacyérHo-rpaduueckoro 3aganusi, P —
HanucaHue pedepara, D — Hanucanue scce, K — komnokBuym, T — TecTupoBanue, Y — yCTHBIN
orpoc.

2.3.2 3aHATHSA CEMMHAPCKOro THNA (MPAKTHYeCKHe / cCeMHMHAapCKHe 3aHATHS/ J1a00-
paTopHbIe padoThI)

Ne HaumenoBanue paszzgena Tematrka sansTHit/paGor ®dopma TeKy1Iero
(Tembl) KOHTPOJIS

1. |Cratuctuueckas oOpa- |[IpakTmueckas padora 1. OnmcaTensHas CTAaTHCTHKA B ITAKETE JIP
0OTKa TaHHBIX Statistica.

2. |Craructmyeckas obpa-  |[Ipaktudeckas padora 2. [IpoBepka COOTBETCTBUS aHAIN3H- JIP
00TKa JaHHBIX PYEMBIX IaHHBIX HOPMAJIbHOMY PACIpEJIENICHNIO B TAKETe

Statistica,

3. |Craructmueckas obpa- |[Ipaktuueckas padora 3. CpaBHEHHE IBYX TPYIII TaHHBIX B JIP
0OTKa JaHHBIX makere Statistica.

4. |Craructmueckas obpa- |[Ipaxtudeckas pabota 4. J[ucriepcHOHHBIN aHAN3 B TTAKETE JIP
0OTKa JAHHBIX Statistica.

5. |Cratuctuueckast oopa- |[Ipaktudeckas padbota 5. KoppensannoHHO-perpecCHOHHbBIN JIP
0OTKa JaHHBIX aHayM3 B makere Statistica.

6. |Craructuueckast oopa- |[Ipakruueckas pabora 6. KiacTepHblii aHan3 B aKeTe JIP
0OTKa JAHHBIX Statistica.

3amura naboparopHoii pabotsl (JIP), Bemmonnenue kypcosoro npoekta (KII), kypcoBoit
pabotsl (KP), pacuerHo-rpaduueckoro 3ananus (PI'3), nanmcanue pedepara (P), acce (9), xon-
nokBuyM (K), rectrupoBanue (T) u 1.1.

[Tpu w3yyeHNn TUCIMILIMHBI MOTYT NPHMEHSITHCS dJIEKTPOHHOE 00yUeHHe, TUCTaHITHOH-
HbIe 00pazoBaTenabHble TexHOoNoruu B coorBercTBru ¢ ®I'OC BO.

2.3.2 llpuMepHasi TeMaTHKAa KYPCOBBIX padoT (MMPOEKTOB)
KypcoBble paboThl — HE IPETyCMOTPEHBI.
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2.4 llepeyeHb y4eOHO-METOAMYECKOT0 00ecCeYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4YAOLIHMXCH 110 JUCHHUILIMHE (MOAYJII0)

HepequL y‘-IC6HO-M€TOI[I/I‘-IeCKOI‘O obecrneueHus JUCHUIITTHHBI 110 BBIITOJIHC-

HBIX Ipe3eHTalui

Ne Bun CPC HUIO CAMOCTOSITENILHOM paboThI

1 |Hanucanue pedeparos Metoandeckue peKOMEHJalluK 10 OPraHU3alui CaMOCTOSTEIbHOI paboThI
CTY/ICHTOB Ka(epbl FeHETHKN, MUKPOOHOJIOTHH 1 OMOXUMHUH, YTBEPKIEHHBIC
kagenpoii nporokos Ne 07 or 21.03.2025 .

2 |CamonoaroToBka Meroauyeckne peKOMEHJAlMK [0 OPraHHU3alMd CaMOCTOSTENBLHOH PadOTHI
CTY/IEHTOB KaeaApbl TeHETHKH, MUKPOOHOJIOTMU ¥ OMOXUMUH, yTBEPKIEHHBIE
kagenpoii nporokos Ne 07 or 21.03.2025 .

3 |[logroroBka MymeTUMeEIUl- |(MeToan4Yeckne PEeKOMEHIAIWU II0 OPTaHHW3alNU CAMOCTOATEIBHOW pPabOTHI

CTY/ICHTOB KaeApbl TeHETHKH, MUKPOOHOJIOT U 1 OMOXUMUH, yTBEPKIAEHHBIE
kadenpoii mpotoko Ne 07 ot 21.03.2025 .

Y4eOHO-METOJUUECKIE

MaTCpHrajbl JJIsd CaMOCTOSITEIIbHOM pa6OTI>I 06yqafoumxc>1 u3

YUCiia MHBAJIUAOB M JIUIl C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 3710poBbsi (OB3) npenocrasstorcs
B (hopMax, aqanTHPOBAHHBIX K OTPAHUYEHUSIM HX 3JOPOBBS ¥ BOCIIPHUATHS UH(DOpMALINN:

JUig au1 ¢ HapyLIEHUSIMU 3pEHUSL:

— B MieyaTHOU popme yBeIHMueHHBIM HIpUQTOM,

— B (popMe 3JIEKTPOHHOTI'O IOKYMEHTA,

— B ¢popmMme ayauodaiina,
— B mieuaTHoM hopme Ha

s13bIKe bpaiis.

HJ’IH JIAI ¢ HApYHICHUSAMU CIIyXa:

— B mieyaTHoOU hopme,

— B (hopMe 3JIEKTPOHHOI 0 TOKYMEHTA.
JList AL ¢ HapyIIEHUSIMU OITOPHO-JIBUTaTEIbHOTO almapara:

— B I1e4aTHOM (opme,

— B (popMe 2JIEKTPOHHOT'O IOKYMEHTA,

— B (opme ayaunodaiina.

JlaHHBIN MepeueHb MOXKET ObITh KOHKPETU3UPOBAaH B 3aBUCUMOCTU OT KOHTUHIE€HTa 00Yy-
YaroLUXCsl.

3. O0pa3oBaTe/bHbIE TEXHOJOTHH, IPUMEHsIeMbIe NPU 0CBOCHUHU IMCUMILIAHBI (MO-

AyJIs1)

VY4ebHblil nporecc npu

npenoaaBaHn Kypca OCHOBBIBACTCA HA HCIIOJIb30BAHHUU Tpaau-

[IMOHHBIX, NTHHOBAIIMOHHBIX U MH(OPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH. TpaguinoH-
HbIe 00pa30oBaTeNIbHbIE TEXHOJIOTUU MPECTABICHBI NEKIUIMA U CEMHUHAPCKUMHU (TIPAKTHYECKU-
MH) 3aHATHAMH. HHOBaIIMOHHBIE 00pa30oBaTeNbHbIE TEXHOIOTHH UCIOJIB3YIOTCS B BUJE LIUPO-
KOTO MPUMEHEHUSI aKTUBHBIX U MHTEPAKTUBHBIX (POpM mpoBeaeHus 3auatuil. UudopmannoHubie
00pa3zoBaTeNbHBIE TEXHOJOTHH PEATU3YIOTCS MYTEM aKTUBH3AIMA CaMOCTOSITEIIBHOW padOThI
CTYJIEHTOB B MH(OPMAIIMOHHON 00pa30BaTeILHOM Cpe/ie.

Cemectp Bup zansTus Hcnons3yemble HHTEPAKTHBHBIE KommuectBo yacos
(JL, I13, JIP) 00pazoBaresbHbIE TEXHOJIOTHI

1 JI VYnpasnsiemass mpernojaBaresieM Oecela Ha TeMy: 2
«Hayxka o mannbix (Data Science)»

1 JI VYnpasnsiemass mpernojaBaresieM Oecela Ha TeMy: 2
«Texnomornu 00pabOTKH JAHHBIX»

1 JI VYmpasisemas TpernogaBaresieM Oecelna Ha TeMY: 2
«Busyanuzanust JaHHBIX»

1 JI Ympasisemas npernogaBareneM Oecela Ha TEMY: 2
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«HporpaMMﬂoe obecreuenne JJIA CTaTUCTUYECKOMU

00pabOTKH TaHHBIX)»

praBJ’IﬂeMaH mnpenoaaBaTejicM 6ecez[a Ha TEMY:
«HpI/IHHI/IHLI c6opa JAaHHBIX JJId HAay4YHOT'O HUCCJIC-

JJOBaHU

praBJ’IﬂeMaH npenoaaBaTejicM 6ecez[a Ha TEMY:
«Taktuka u CTpaTerusd MUCNOJIb30BaHUA CTAaTHUCTU-
YCCKHUX MCTOJ0B MCCJICJOBAHUA))

Hmoeo:

12

I[J'DI Jun ¢ OrpaHM4YC€HHBIMH BO3MOKHOCTAMHA 3O0POBbA MPCAYCMOTPCHA OpPraHu3anud

KOHCYJ'IBTaI_[I/Iﬁ C HUCIIOJIB30BaHUCM SHeKTpOHHOﬁ IIOYTHI.

4, OIIeHO‘IHLIe CpeacrBa IJisd TEKYIIEro KOHTPOJIA YCII€EBAECEMOCTH U HpOMe)KyTO‘{HOﬁ

aTTecTAlNH

OrneHoOYHBIE CpE/ICTBAa MPETHA3HAUYCHBI U1 KOHTPOJIS W OIICHKH 00pa3oBaTENbHBIX J0-
CTH)KEHUH OO0YyYaromMxcsi, OCBOMBIIUX Mporpammy ydeOHO#l mucrumiunHbel «KoMmbioTepHbie

TEXHOJIOTUU B OUOJIOTHNY.

OueHouHbIE CPEACTBA BKJIIOYAET KOHTPOJIbHBIE MATEpUAibl JIJIsl POBEACHUS TEKyIIero
KOHTPOJIA B (hOpME YCTHOTO OIpOCa, TECTOBBIX 3aJaHUN W NMPOMEKYTOYHON aTTecTAllUM B
¢dbopMe BOIPOCOB U 3ajaHUM K 3a4ETy.

CTpyKTypa OLICHOYHBIX CPEACTB JJIsl TEKYIIeil U MPOMEKYTOYHOM aTTeCTANNU

Ne | Konx u HauMeHOBaHUE UH-
n/m JIKaTopa

PesynbraTel 00yueHns

HanmenoBanme OIICHOYHOI'0 CpCACTBA

Texymuii KOHTPOJIb

[TpomexyTouHas aTTe-
CTaIus

HOIIK 6.1. 3Haer mnpuH-
UMbl aHanu3a uHpopMa-
I[MM, OCHOBHBIE CIIPaBOY-
HBIC CHCTEMbI, MPOodeccH-
OHaJlbHBIC 0a3bl JIaHHBIX,
TpeboBaHUsT HMHpOpMAIH-
OHHOM 0€30MacHOCTH

3HaeT TNPHHIMIBI aHaJIN3a
uHdopMauu. YMeeT moJib-
30BaThCsl OCHOBHBIMHU CIIpa-
BOYHBIMH  CHCTEMaMH |
npodeccroHabHBIMKU  0a3a-
MU JaHHbIX. Brnapeer Ttpe-
OoBaHUSIMA HWH(GOPMAIHOH-
HO#l O6e3omacHOCTH. Biageer
TpeboBaHUsAME  HH(OpMa-
IIMOHHOM 0€301acHOCTH

Ompoc, pedepar

Bompoc Ha 3auére
1-4

HOIIK 6.2. VYmeer wuc-
MOJIb30BaTh COBPEMEHHBIC
HHPOPMAMOHHBIE TEXHO-
JIOTHH IS CaMOPA3BUTHSI,
npodeccnoHanpHOM  Jes-
TEJILHOCTH W JIE€JI0BOrO
o0IIeHNS

3HaeT, Kak HCIOIB30BaTh
COBpEMEHHBIE HH(OpMAITH-
OHHBIC TEXHOJIOTHH IJIS Ca-
MOpa3BUTHs. YMEeT uc-
MOJIb30BaTh  COBPEMEHHBIE
WHPOPMALMOHHBIE  TEXHO-
JIOTUU B TIpodeccnoHabHOM
JIesaTenbHOCTH. Brmaaeer uc-
MOJIb30BAHUEM  COBPEMEH-
HBIX HH(POPMAIMOHHBIX
TEXHOJOTHH ISl J1€J0BOTO
oOrIeHus.

Ompoc, pedepar

Bormpoc Ha 3auére
5-8

HMOIIK 6.3. Bnageer cno-
COOHOCTBIO pelIaTh 3aJa4u
npodeccronanbHON  j1es-
TENILHOCTH Ha OCHOBE WH-
(hopMarOHHO# KyNBTYpHI
3 | ¢ npumeHeHHMeM COBpe-
MEHHBIX HH(pOpPMAINOHHO-
KOMMYHHKaIMOHHBIX TEX-
HOJIOTHH

3HaeT, KaK pemaTh 3aJadu
podecCHOHAIBLHOMN nesi-
TEJIFHOCTH Ha OCHOBE WH-
(OpPManMOHHON  KYJBTYPBL.
YMmeer wucnons3oBaTh  CO-
BpeMEHHBIE HMH(OPMAIHOH-
HO-KOMMYHHUKAIIHOHHBIE

TexHoJoruu. Brnageer mero-
IUKOM pElIeHUs] Hay4HBIX

3amad.

Ompoc

Bomnpoc Ha 3auéte
9-12




HOIIK 8.1. 3naer ocHOB- | 3HaeT OCHOBHBIE THMIBI co- | Ompoc Bomnpoc Ha 3auéte
HbI€ THUIIBI COBPEMEHHOTO | BPEMEHHOIO JKCIEIUIMOH- 13-20

JKCIEAUIMOHHOTO U J1abo- | HOTO M JJaOOpaToOpHOro 000-
paTtopHOro 00OpyIOBaHHMs, | pyAOBaHUS. YMeEET cojep-
0COOCHHOCTSIX BBIOPaHHO- | XaTh U paboTaTh ¢ 0OBEKTa-
ro ob0wvekra mnpodeccno- | Mu npodeccroHaNbHON aes-
HAIBLHOM  JCATCIBLHOCTH, | TEIRHOCTH. Biameer oco-
YCIOBUSIX €r0 KyJNbTHBH- | OGHHOCTSAMH KyJbTHBHPOBA-
pOBaHUS, COACpXKaHUS W | HUSI OOBEKTOB Mpodeccro-

paboTHI C HUIM HaJIbHOM JesSTeIbHOCTH.
HOIIK 8.2. Ymeer yBe- | 3HaeT TepMHHOJOTHIO, KO- | Ompoc Bomnpoc Ha 3auéte
peHHO paboTaTh B Kade- | Topas HCIONB3yeTCA MpH 21-27

CTBE TIOJIb30BATENS MEPCO- | UCIIONB30BAaHAA  COBPEMEH-
HAJILHOTO KOMITBIOTEpAa U | HOTO 00OpyIOBaHUSA. YMEeT
KOMITBIOTEPHON TEXHHKH, | pelaTh WHHOBAIIMOHHBIE
5 | caMOCTOATENFHO HCIOJb- | 33Ja4d B MPOQECCUOHANB-
3yeT BHEIIHWE HOCHUTENHW | HOW JesTenbHOCTH. Branmeer

uHdopmanuu, co37aéT | HaBBIKAMHM  HCIIOJIb30BaHUS
pe3epBHbIC KOIIMU M apXU- | COBPEMEHHOro  000pynoBa-
BBI IaHHBIX W IIPOTPaMM HUSL B TOJEBBIX M Jabopa-
TOPHBIX YCIJIOBHSIX.
HOIIK  8.3. Bnanmeer | 3Haer TepMmuHONOrH0, ko- | Ompoc Bompoc Ha 3auére
HaBBIKAMHU HCIIONB30BAHUSA | TOpas HCHOIB3YeTCS TIpHU 28-32

COBPEMECHHOTO  000pYyIO- | UCIIONB30BAaHAHA  COBPEMEH-
BaHU B IOJICBBIX U Ja0o0- | HOTO 00OpymOBaHUSA. YMeeT
paTOpHBIX YCIOBHUAX JIA peuiaTb WHHOBAILIMOHHBIC
6 | pelwieHMs MHHOBAIMOHHBIX | 3374l B INPO(ecCHOHAlb-
3amad B Mpod)eCCHOHAIb- | HOM JAEATeNIbHOCTH. Briameer
HOH JACATCIBbHOCTHU HaBbIKaMU HUCIIOJIb30BaHUA
COBpEMEHHOr0o 000pya0Ba-
HUSL B TOJIEBBIX W J1abopa-
TOPHBIX YCIOBHSX.

TunoBbie KOHTPOJIbHBIE 32JaHUSl MM MHbIe MaTepHAJIbl, HeOOXOAUMBIE ISl OlleH-
KM 3HAHMI, YMeHUIi, HABBIKOB M (WJIH) ONbITA AeATEJIbHOCTH, XapAKTEPU3YIOIINX 3Talbl
(popMupoOBaHUSI KOMIIETEHIUI1 B polecce 0OCBOEHNsI 00pa30BaTeIbHOI NPOrpaMMbI

BOl'[pOCI)I AJIl KOHTPOJIsA 3HAHUH CTYAEHTOB

Tema 1. Hayka o nannbix (Data Science).

IMousitue o Data Science u Big Data
1. Yro Takoe Data Science? Onumnre €€ MECTO Ha NEPeceYeHUN MaTEMAaTUKH, CTATUCTUKH
U TIPOTPaMMHUPOBAHUSI.
2. Yro moxpasymenaercs noj repmuaoM Big Data? Ha3oBure u packpoiite «tpu Vy (Miu
«1s1Th V») Big Data.
3. B uém kiroueBble pa3ianuus MeXay TpaJIuMOHHONW 00pabOTKOM JTaHHBIX U MOJX0JaMHU K
pabore ¢ Big Data?
4. TlpuBenute 2—3 peanbHBIX IpUMeEpa UCHOIb30BaHus Big Data B Ou3Hece nim Hayke.
TpebdoBanus nis padorsl B Data Science
5. Kaxkwue xmoueBsie hard skills (TexHu4eckrie HaBBIKM) HEOOXOAMMBI COBPEMEHHOMY CIIe-
nuanucty no Data Science?
6. Kaxwue soft skills (muuHocTHBIE HaBBIKH) Haubosee BaxkHBI it Data Scientist u mouemy?
7. KakoBa poib MaTeMaTHYECKON M CTAaTHCTHYECKOU MOJATOTOBKH B Kaphepe Data Scientist?

[lepeuncaure 6a30BbIe pa3aeiabl MATEMaTHKH, KOTOPbIE HY>KHO 3HATh.
Machine Learning (ML)




8. Uro takoe mammHHOE 00yueHue (Machine Learning)? B uém ero otaudue ot Tpaauim-
OHHOI'O IPOIPaMMHUPOBAHHUS?

9. HazoBure u KpaTKo OXapaKkTepU3yilTe TPU OCHOBHBIX TUIA 33Ja4 MAIIMHHOTO O0y4YeHUs
(c yautenem, 6e3 yuuTens, ¢ mojakperuienuem). [IpuBeanure mo oqHOMY pUMEpyY IS
Ka)KJ0ro TUIMA.

10. Yro Ttakoe ¢pynkuus noreps (loss function) B koHTeKCTe MamuHHOTO 00y4yeHus? [Ipuse-
JUTe pUMepbl GYHKIHM MOTeph I 3a/1a4 PErpeccHy U KilacCU(pUKALIUU.

Deep Learning (DL)

11. Yro takoe riyookoe odyuenue (Deep Learning)? Uem OHO OTIMYAETCS OT KIIACCHYECKO-
IO MalIMHHOTO 00y4YeHus?

12. Yro Takoe HelipoHHas ceTh? Onummnre 6a30BYyI0 CTPYKTYPY MEPLENTPOHA U IPUHLIUIT €T0
paboTHI.

13. JIns kakux THMOB 3a7a4 ocobeHHo ddextuBHO mpumeHenue Deep Learning? [IpuBenu-
Te 2-3 mpumepa.

OcHoBHBbIE 3Tanbl padoThl ¢ JAHHBIMHA

14. OnummTe OCHOBHBIE 3TAIbl )KU3HEHHOTO [IUKJIA MMPOEKTa Mo aHau3y JaHHbixX (Data
Science project lifecycle) oT mocTaHOBKM 3a/1a4ul 10 BHEAPEHUS PEIICHHUS.

15. IToueMy 3Tar OYUCTKHU U MPeAoOpadOTKH NaHHBIX (data preprocessing) 4acTo 3aHUMAET
0oJbIIyIO YacTh BpeMeHH npoekTa? [lepedncinte TUIMYHbBIE 337a4d Ha 3TOM JTare.

IMonsatue 3agaun. [loHsiTne 0 HaHHBIX. BUBI M THIBI JAHHBIX

16. Yro B Data Science monumaetcs noj «3anaueii»? [lpuBenure npumepsl OU3HeC-3a1a4u U
COOTBETCTBYIOIIEH €11 aHATUTUYECKOM 3a/1a4uH.

17. Yro takoe nmanHpie? UeM oTiIMUAlOTCS ChIphIC JaHHbIE (raw data) oT 00paboTaHHBIX?

18. Kitaccuunupyiite TaHHBIC 110 THIIAM: CTPYKTYPHPOBAHHBIE, HECTPYKTYPHPOBAHHBIC U
NONyCTpYKTypupoBanHsbie. [IpuBennTe mpuMepsl Kaxkaoro Tuna. Tak:ke Ha30BUTE BHUJIbI
JAHHBIX 110 TIKaJIe U3MEPEeHHs (HOMUHAIBHBIC, TTOPSIKOBBIC, MHTEPBAILHBIC, OTHOCH-
TeJbHBIE).

O0BbEKTHO-OPHEHTHPOBAHHOE MPOrPAMMUPOBAHHE

19. KakoBbI OCHOBHBIE IPUHITUIBI 00BEKTHO-OPUEHTUPOBAHHOTO POTPAMMHUPOBAHUS
(OOII: nnkancynsus, HacienoBanue, nonumopdusm)? Kak suanune OOII moxer mo-
Moub crieruanucty mno Data Science nmpu Hanucanuu koja?

Onepanuu HaJQ TaHHBIMUA. MeTo10/10THs 00PadOTKH TaHHBIX. MeT01010rHYecKne OCHOBBI
HAYYHOI'0 MO3HAHUS

20. TTepeuncnuTe OCHOBHBIE OIIEPAIIHH, BBITIOTHIEMBIC HA/I JAaHHBIMU B TIPOIIECCE X 00pa-
00Tk ((unbTparus, arperaius, COpTUPOBKa H T.1.). KpaTko onuImmTe METOI0I0THIO
CRISP-DM. Kak npuHIUITBI HAyYHOTO MeTo/1a (HaO0IeHIEe, THITOTE3a, SKCTICPUMEHT,
aHanu3) npuMeHstorcs B Data Science?

TexHosiornu 00padoTKM CUMBOJIBHBIX JAHHBIX

1. Kakue ocHOBHBIC 33J]a41 PEMIAIOTCS TPH 00paOOTKE CUMBOJIBHBIX (TEKCTOBBIX) TAHHBIX?
[TpuBeaute 3—4 npumepa.

2. Uro Takoe TokeHu3anus Tekcta? OMUIIUTE HECKOIBKO MOIX0A0B K TOKEHU3AIUH (110
CJIOBaM, TIPEJIOKCHHSIM, CHMBOJIaM).

3. Kakue MeTo/ibl CTEeMMUHTA U JIEMMATHU3aIMH UCTIONB3YIOTCS TIPH 00pabdOTKe ECTECTBEH-
Horo si3pika (NLP) u B uém ux kimouyeBoe paznuuue?

4. Yro takoe BekTopusanus tekcra? Kpatko onumure metoasl Bag-of-Words, TF-IDF u
Word2Vec.

TexHos0ornu 00padoOTKH YUCIOBBIX TAHHBIX

5. Kakwne oCHOBHBIC CTAaTHCTHUECKHAE METOIBI UCIIOJB3YIOTCS JUTS aHAIHM3a U ITPEIBapH-
TeIbHOU 00pabOTKH YHUCIOBBIX JTAaHHBIX?

6. B uéwm paznuiia Mexay HOpMaIM3alliel U CTaHJapTH3aIMeld YUCIIOBBIX MPU3HAKOB?
[TpuBenute hopMyIIBI 171 Min-max HOPMAJIU3AIKUH U Z-SCOTe CTaHIapTU3AIIHH.
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7. Kaxkue anroputmsl arperaiiuy U GuIbTPAIUU YHUCIOBBIX JaHHBIX HanOoJIee YacTo MpH-
MEHSIOTCSI B aHAJIM3€ BPEMEHHBIX PsAJI0B?

8. Kakue 6ubmmorexu Python (pandas, numpy, scipy) Hanbosaee NomyIsspHbI 11l 00-
pabOTKM YMCIIOBBIX TaHHBIX M KaKWe 3aJ]a4id OHU PEIaroT?

TexHosornu 00padoTKH MYJIbTUMEIUIHBIX TAHHBIX

9. Kaxkue ocHOBHBIE (hOPMATHI U CTPYKTYPbI JaHHBIX UCHOJB3YIOTCS AJIs XpaHEeHUs n300pa-
JKEHUU, ayI1M0 U BUJEO?

10. Kakue TeXHOJIOTHUHU U aJITOPUTMbI IPUMEHSIOTCS JUIS U3BJICUEHUS MPU3HAKOB U3 U300pa-
xenuil (Harpumep, SIFT, HOG, CNN)?

11. Kpatko onummnTe 3Tansl 00paboTKy ayIMoCUTHaIa Ui 3a/1a4 pacro3HaBaHUs peuu (0T
OIU(POBKH JI0 BBIACICHUS IPU3HAKOB).

12. Kakue ¢peiimBopku u 6ubanoreku (Hanpumep, OpenCV, Librosa, TensorFlow) ucmoss-
3YIOTCS ISt 00paOO0TKHU MyJIbTUMEANIHBIX JTAaHHBIX ?

IMousite 06 Online Transactions Processing (OLTP) u Online Analytical Processing
(OLAP)

13. Yro takoe OLTP? Onuiute €ro KitoueBble XapaKTePUCTUKU U MPUBEIUTE 2—3 mpuMepa
cucreM, padoraromux no npuHumy OLTP.

14. Yro takoe OLAP? B uém ero ocuoBHoe oTinuue ot OLTP? HazoBure Tpu Tuna
OLAP-cucrem (ROLAP, MOLAP, HOLAP).

15. JIna kakux OuzHec-3amay iy4dine noaxoaut OLTP, a nns kakux — OLAP? [Ipuseaure
M0 OJTHOMY KOHKPETHOMY MIPUMEPY MCIIOIB30BaHUS KA IO TEXHOJIOTUH.

Konconuaanusi, TpancpopmManus ¥ 04MCTKA JAHHBIX

16. Yto moHnMaeTCs 1Mo KOHCOUIAIUEH TaHHbIX? OMUIIUTE 3Tanbl 00 TUHCHHS TAHHBIX
13 pPa3HOPOJHBIX HCTOYHUKOB (Hampumep, u3 CRM, ERP u Be6-ananuTukn).

17. Yro Bkirouaer B ceds nporecc Tpanchopmanuu nanHbix? [Ipusenure 3—4 npumepa TH-
MOBBIX MpeoOpa3oBaHMil (arperaius, MepeKoIMPOBKa, BHIYUCICHIE HOBBIX MOJEH).

18. Yto Takoe ounctka nanHbIx (data cleaning)? [lepeunciuTe OCHOBHBIC THITBI TPOOIIEM C
KauyeCTBOM JaHHBIX (IIPOIYIIEHHbIE 3HAUEHUs, TyOIUKATHI, BHIOPOCHI) M CITOCOOBI UX
yCTpaHEHHUs.

ITpouecc ETL, apxuBanusi, odoramenune, KOAMPOBAHME U XPAHEHHE JAHHBIX

19. Yto Takoe ETL-nporiecc? Onummte Tpu ocHOBHBIX dTana (Extract, Transform, Load) u
npuBeaute npumep ETL-noToka nms 3arpy3ku JaHHBIX B XpaHWIIHILE.

20. Kpatko oTBEeThTE Ha CIICAYIOIINE BOTIPOCHI:

o Yto Takoe apxuBalKs JAHHBIX U KaKU€ CTPATErMH ApXUBALUU CYIIECTBYIOT?

o B u4ém cyTh oborareHust JaHHBIX U KaK OHO YJIyYIlIaeT aHATUTHKY?

o Kakue Meros! KoupoBaHus JaHHBIX (Hampumep, one-hot encoding, label
encoding) nmpumensitoTcs B Data Science?

o Kaxkue tunbr xpanunumg nanaeix (Data Warehouse, Data Lake, NoSQL) ucmosnb-
3YIOTCS M 17151 KAKUX CIICHAPUEB OHU ONTUMAJIBHBI?

Jlexuus 3. Busyanu3zaius 1aHHBIX.
Kiuacenpukanusi MeToq0B BU3yaJau3aluy JAHHbBIX
1. Tlo xkakuM KpUTEPHUSIM MOXKHO KJIacCU(UIMPOBATH METO/IbI BU3YyalIU3alluu TaHHBIX?
HazoBute 3—4 0CHOBHBIX MMOX0/1a K KJIIACCU(PUKAIIUH.
2. B uém pazHuia Mexay onucareiabHO (exploratory) u nmpe3eHTanmonHoi (explanatory)
BU3yasn3anuen gaHHbIx? [IpuBeaquTe npumeps! 1 KaxXI01.
3. Kakwue Tunsl 1aHHBIX (KOTHYECTBEHHbIE, KaTErOpUalIbHbIEe, BpEMEHHBIE, Teorpaduue-
CKHe) TpeOyIOoT pa3HbIX MOIX00B K BU3yanuzauuu? KpaTko nosicHuTe noyemy.
4. Yro Takoe MHTepaKTUBHas Bu3yanusauus? [IpuBenure 2—3 npumepa MHCTPYMEHTOB WU
OMOIMOTEK [T CO3IaHuUs MHTEPaKTUBHBIX rpadukoB (Hanpumep, Plotly, Dash, Tableau).
Buael rpaguxos
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10.

Jlnst kakux 3a7a4 JTydIie BCero moaxoauT JuHeHsid rpaduk (line chart)? ITpuBeaure
MpUMEp UCTIOIB30BAHUS IS aHATIN3a BPEMEHHBIX PSIOB.

B uém npeumyiiecTBa 1 HEJOCTaTKU TOUEYHOU AUarpaMMel (scatter plot) mpu ananuze
B3aMMOCBSI3M MEXKIY JIBYMsI IEPEMEHHBIMU ?

UYrto nmokassiBaeT rpaduk «Amuk ¢ ycamm» (box plot)? O0bsiCHUTE, KaK HHTEPIIPETHUPO-
BaTh €r0 AJIEMEHTHI (MeInaHy, KBapTUIIH, BEIOPOCHI).

Korma nenecoobpasno ucnonb3oBark ructorpammy (histogram), a korma — rpaduk
wiotHocTH (density plot)? B uém ux ximroueBoe paznnune?

UYro Takoe rpaduk pacnpeneneHus (distribution plot)? Kakue 6ubimorexku Python
(seaborn, matplotlib) MO3BOJISAIOT €r0 MOCTPOUTH?

Jiist uero ucnonb3yercs rpaduk BpeMeHHoro psaaa (time series plot)? Kakue oco6eHHO-
CTH JIaHHBIX OH [TOMOTaeT BBISIBUTH (TPEHbl, CE30HHOCTh, aHOMAJINN)?

Buasl nuarpamm

11.

12.

13.

14.

15.

B kakux ciayyasx Jgydiiie UCIONB30BaTh CTONOUATy0 nuarpammy (bar chart), a B kakux
— ructorpaMmy? OOBSICHUTE pa3HUIlY B X HA3HAYECHUU.

Korna nienecoo6pa3Ho npuMeHsTh KpyTroByto auarpamMmy (pie chart), a korna ot Heé
Jydie oTkazathees? [IpuBenure anbTepHaTUBY U1t CPAaBHEHHS JOJIeH HECKOJIBKUX KaTe-
TOpHUU.

Uro Takoe HOpMHpOBaHHAsI cTosiouaras aquarpamma (stacked bar chart)? Jlns kakux 3a-
Jlad OHa MOAXOIUT?

Uro mokasbiBaeT my3bipbkoBas nuarpamma (bubble chart)? Kakue Tpu nsmepenus nan-
HBIX MOKHO 3aKOJJMPOBaTh Ha TaKOM rpaguke?

Uro takoe TeruoBas kapta (heatmap)? [IpuBenure npumep e€ UCIIOTB30BAHUS IS BU3Y-
JIN3aLUU KOPPESIIMOHHON MaTPUIIbl MIIM TIOCEIAEMOCTH BeO-caiiTa 1o THSAM U yacaMm.

JlepeBbsl M CTPYKTYPHbIE JHATPAMMBI

16.

17.

18.

19.

Yro Takoe nepeBo pemieHuii (decision tree) B KOHTeKCTe Buzyanuzanuun? Kak oHo momo-
raeT MHTEPIPETHPOBATH MOEIh MAITHHHOTO 00y4YeHUs?

Yro nmoka3zpiBatoT AeHAporpaMMmel (dendrograms)? B kakux MeTonax aHaiau3a JaHHBIX
OHM MPUMEHSIOTCS (HallpuMep, Hepapxudeckas Kiacrepusanus)?

Yro takoe nquarpamma Canku (Sankey diagram)? IlpuBeaurte npumep e€ CHOIb30BAHUS
JUTs 0TOOpaKEHHsI TOTOKOB JTAHHBIX, JHEPTUHU MM (PUHAHCOB.

Kak Bu3yanusupyrorcs uepapxudeckue gaHHble? OMUIIUTE JBa METOa: IPEBOBUAHAS
KapTa (treemap) u panuanbHoe aepeso (radial tree). B uém ux npenmyiectsa u Heso-
cTaTku?

HpaBn.ﬂa BU3YaAJIU3AllUU JAaHHBIX

20.

[Tepeuncnure 5—7 oCHOBHBIX IpaBUi 3((HEKTUBHON BU3yaTU3allMM JAHHBIX (HalpuUMep,
MUHUMU3aLUs «Mycopa» 1o TadTu, mpaBUIbHBIN BEIOOP LIBETOBOI CXEMBbI, YETKHUE MOJ-
nucH). Kpatko o0bsicHUTe KaXk10€ MPaBUIIO U IPUBEIUTE IPUMED €ro HapyIIeHUsI.

Tema 2. IIporpamMHoe o0ecrieyeHue

IIporpamMHoe 1 annapaTHoe odecneyeHne

1.

2.

3.

Yro moHMMAaeETCs MO annapaTHeIM obecriedeHneM kommnbtotrepa? Ilpuseaure 5—7 npu-
MEpPOB KIIFOUEBBIX KOMIIOHEHTOB.

Yro Britoyaet B ce0s moHsATHE porpammuoro obecneuenus (I10)? Kak I1O B3aumoneii-
CTBYET C anmnapaTHbIM oOecriedeHrem?

OnumuTe OCHOBHBIE TUITBI APXUTEKTYP BEIYUCIUTEIbHBIX cUCTEM (Hampumep, ¢pon Heil-
MaHa, ['apBapaa) u ux BausHue Ha padoty I10.

CTpyKTypa NporpaMMHOro odecrne4eHust

4.

Kakue ypoBHH CTPYKTYpbI IPOrpaMMHOTO o0ecrieueHus BoiaesioT? KpaTtko oxapakre-
PU3YHTE KAXK/bII YPOBEHB.
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5. B uéwm 3aximovaeTcsi mpuHIIMI MHOTOYpoBHeBoM opranu3aruu [10? Kak on momoraer
o0ecreynTh HaAEKHOCTh U YI00CTBO pa3paboTKu?

6. IlpuBeguTe mpumep cTeka TexHOJIOTHH (software stack) muist BeO-IpUIT0KEHHS U OTTHIIN-
T€ POJIb KaXKJOTO CIIOSL.

IIporpammnel 6a3oBoro yposusi (BIOS, UEFI)

7. Uro Takoe BIOS? [lepeunciute ero OCHOBHBIC (DYHKIIMH MTPH 3aITyCKEe KOMIBIOTEPA.

8. Uro takoe POST (Power-On Self-Test)? Kakue kommonents! mposepser BIOS B xome
3TOro TecTa?

9. Yem UEFI otinuaercs ot BIOS? HazoBute 3—4 ximtoueBbix npeumytiiectsa UEFI.

10. Yto Takoe Secure Boot B UEFI? Kak 3Ta TeXHOIOTHS MOBBIIIAET O€30MaCHOCTh CUCTE-
MbI?

IIporpamMmbl CHCTEMHOT0 YPOBHS (ONEepallMOHHbIE CHCTEMBI)

11. KakoBsl ocHOBHBIE (PyHKITMHU oniepannonHoi cuctemsbl (OC)? [IpuBenure npuMepsr 3a-
nad, kotopsie pemraetr OC.

12. B uém pa3zHuia Mexay oJH03aAauyHbIMU U MHOTo3a1a4yHbiMu OC? [IpuBenute mo ogHo-
My IPUMEPY KaKIO0M.

13. Kax OC ymnpaBisieT pecypcamul KOMIIbIOTepa (MaMsThi0, IPOLIECCOPOM, YCTPOICTBAMHU
BBOJ1a-BbIBO/Ia)? KpaTKko onuiiTe MeXaHH3MBbI TUIAHUPOBAHUS U PACTIPEICIICHUS Pecyp-
COB.

14. CpaBuure apxutekTypsl aapa OC: MOHOJIUTHOE U MUKPOsipo. B 4éM ux npeumyiectsa
U HETOCTATKU?

IIporpamMmmsl Ci1yKe0HOr0 YPOBHS

15. /Insg yero HyxHBI AucneTyepsl Qaitnos (paitnossie MmeHemkepsl)? [IpuBeaute 2—3 npu-
Mepa TaKUX MPOTPaMM H CPABHUTE UX (PYHKITHOHAI.

16. Yro Takoe apxuBaropbl? OOBSCHUTE pa3HUILY MEXKIY CKaTheM 0e3 oTeph U ¢ moTepsi-
mu. [IpuBenuTe mpumMepsl GopMaToOB apXHUBOB.

17. Kakue 3agauu pemaroT cpefcTBa TuarHocTuku obopyaoBanus? [lpusenure 2—-3 npumepa
nuarHoctTuueckux yTuut st Windows u Linux.

18. /115 4yero UCMoNb3yITCS MPOTrPaMMbl YCTAaHOBKHU (MHCTAIUIATOPHI)? OMUIINTE TaIbI
npouecca yctanoBkH 110.

19. Kakue cpeacTBa KOMMYyHUKAIIUU (CETEBBIE YTUIIUTHI) 0OBIYHO BXOAAT B cocTaB OC mnu
YCTaHABIMBAIOTCS JOMONHUTETRHO? [IprBeIuTe MprMepsl U KPaTKo OTMHIIUTE X Ha3Ha-
yeHue (Hampumep, ping, traceroute, FTP-knuentsr).

20. Kpatko oTBEeThTE Ha CIIEAYIOINIHNE BOMPOCHI O CPEJICTBAX MPOCMOTPA U OE30MACHOCTH:

o Kakwue Tumbl mporpaMm OTHOCSTCS K CPEICTBAM ITPOCMOTPA M BOCIIPOU3BEICHUS
(mpocmoTp n3obpaxenuii, Meauarieepsl, PDF-punepsr)? [lpusennte 2—3 npu-
Mmepa.

o Kakue Buapl mporpaMm KOMIBIOTEPHOM 0€30MaCHOCTH CYIIECTBYIOT (aHTHBUPY-
cbl, (haepBOJIbI, CUCTEMBI OOHApYKEeHUsI BTOpkeHui )? Kak oHM 3a1ummaoT cu-
cremy?

TexcToBbIE peIaKTOPbI H MPOLECCOPHI

21. B uéMm xiIro4ueBoe OTIIMYKE TEKCTOBOTO peAakTopa (Hampumep, Notepad) oT TEKCTOBOTO
nporieccopa (Hanpumep, Microsoft Word)? [Ipusenute 3—4 npumepa 3a1au i Kaxa0ro
THUTIA TIPOTPaMM.

22. Kakue ¢pyHKIUN GopMaTHPOBAHUS TEKCTA TOCTYITHBI B COBPEMEHHBIX TEKCTOBBIX MPO-
neccopax? OnuImTe BO3MOXHOCTH pabOThI CO CTHIISIMH, IMA0JIOHAMHU U OTJIABJICHUSIMH.

23. Uto Takoe MaKpOChl B TEKCTOBBIX MPOIECCOPAX M KaK OHHM IMOMOTAIOT aBTOMAaTU3HPOBATh
pYTHHHBIE 3a/1a4n?

I'paduyeckne penakropsl

24. YeMm oTiIMUarOTCs pacTpoBbIe rpaduyeckue peaaktops! (Hampumep, Adobe Photoshop) ot
BeKTOpHBIX (Hanpumep, Adobe Illustrator)? [IpuBenuTe npuMepsl 3a1a4 UL KaXKAO0TO
THUIIA.
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25. Uto Takoe ciiou B rpauecKux peakTopax U Kak OHU YIPOIIAIOT MPOIECC PEIaKTHPO-
BaHUS U300pakeHUit?

26. Kakve HHCTpyMEHTBI PETYyIIN U KOPPEKIIUH IIBETa HanOOoJIee YacTo UCHOIB3YIOTCS B (o-
tTopenakropax? Kparko onummTe Ux Ha3Ha4eHUE.

Cucrembl ynpasJienusi 6azamu nanubix (CYB/I)

25. Uto Takoe CYBJ1? HazoBure 3—4 nonymnsipabie pesiuonHbie u Hepensiuonabie CYB]]
U CpaBHUTE UX 00JACTH MPUMEHEHHUS.

26. JTnst wero ucnomnb3yercs s36ik SQL? [IpuBeanTe mprMepsl MPOCTHIX 3alIPOCOB HA BHIOOP-
KY, BCTaBKy U OOHOBJICHHUE JaHHbBIX.

27. Uto Takoe HOpManmu3anus 0a3el JaHHBIX? OMUIIUTE IEPBYIO U BTOPYIO HOpMaJIbHBIC
(hOpMBL.

DJIeKTPOHHBbIE TAOTUIIBI

28. Kakue ocHOBHbBIC (DYHKIIMH JIEKTPOHHBIX Tabsmil (Hampumep, Microsoft Excel, Google
Sheets) nenaroT uX HE3aMEHUMBIMU JIJIs1 PUHAHCOBOTO aHaM3a?

29. Uto takoe cBoanble Tabmuibl (Pivot Tables)? Kak oHu momoraroT B aHaimm3e 00JIbIINX
00BbEMOB JTAHHBIX?

30. IlpuBenute 3—4 mpumMepa BCTPOSHHBIX (PYHKIIMI AIEKTPOHHBIX TAONIHUIL 11 MaTeMaTH4e-
CKHUX, CTATUCTHYECKUX U JIOTHUECKUX OTIEPALIHH.

Crnennajau3npoBaHHble MPUKJIAIHbIE CHCTEMbI

31. Yro takoe CAD-cucremsl (Computer-Aided Design)? [Ipuenute 2—3 npumMepa 1 OIu-
IINTE UX PUMEHEHHE B UHKEHEPUHU U apXUTEKTYpeE.

32. JIns kakux 3a71a9 UCTOJB3YIOTCS HACTOJIBHBIC U3aTEIIbCKIE cucTeMbl (Hampumep, Adobe
InDesign)? YeM oHM OTJIMYAIOTCS OT TEKCTOBBIX MPOIIECCOPOB?

33. Uro Takoe CUCTEMBI AIEKTPOHHOTO JOKyMeHTooOopoTa (CO/1)? Onummre nx OCHOBHBIE
GYHKIIUM 1 IperMyIIecTBa sl Ou3Heca.

34. Yro npencrasisitor codoit reonndopmarmonnsie cuctemsl (ITMC)? [puBeaure npumep
ucnonszoBanusi [ IC B ropoicKoM MITaHUPOBAHUH UITH SKOJIOTHH.

35. Kakue BO3MOKHOCTH MPENOCTABISIIOT COBPEMEHHBIE CHCTEMBI BHICOMOHTaXa (HarpH-
mep, Adobe Premiere Pro, DaVinci Resolve)? Onummte ocCHOBHBIE STamlbl poIecca BH-
JIEOMOHTAaXa.

Be0-TexHo0rMH M IepeBo

36. s wero HyxHbI pegakropsl HTML u CSS? IIpuBenuTe npuMepsl HHCTPYMEHTOB TSI
BeO-pa3pabotku (Hanmpumep, Visual Studio Code, Brackets).

37. Yem Opayzepsl oTiHYarOTCs ApyT oT Apyra (Hanpumep, Chrome, Firefox, Safari)? Kakue
KPUTEPUU BaXXHBI IPU BEIOOpE Opay3epa i pa3padoTKu BeO-TIPUITOKEHUI?

38. Kak pabotarot cucreMsl aBToMaTH3upoBaHHOTO niepeBojaa (CAT-unctpymenTs)? [pu-
BEJIUTE MPUMEPHI TAKMX CUCTEM U OTHIIUTE, KAK OHU YCKOPSIOT MPOIECC MepeBoIa
607bIKUX 00BEMOB TEKCTA.

Tema 3. OCHOBBI CTATHCTHYECKO 00pa0OTKH JAHHBIX.

IonsiTHe 0 MaTEMATHUYECKOM U PUKJIATHOM CTATUCTHKE
1. B uém coCTOUT OCHOBHOE paziuiHe MEXIy MAaTeMAaTUYECKON U MPUKIIATHOU CTATUCTH-
kon? [IpuBenuTe mpumepsl 3a/1a4 115 KaKJI0M U3 HUX.
2. KakoBbI OCHOBHBIE IIETTU M 33/1a4U MAaTE€MaTUYECKON CTATUCTHKU?
3. Kak npuxmagHasi CTaTHCTHKA HCIIONB3YETCS B PEATBHBIX UCCIISIOBAHUAX (HApUMep, B
MeaunuHe, ouonorun, cenekiun)? [pusenure 2—3 npumepa.
4. Yto Takoe CTAaTUCTUYECKNH aHanu3 JaHHBIX? OMUIINTE €T0 OCHOBHBIE DTAMEI.
Cratucruyeckue nannbie. [lepemennsnie. U3mMepuTebHbIe IIKAJIbI
5. Uro noHumaetcs moJ cTaTucTudeckuMu AanHbIMu? Kakue Tpe6oBaHus MpeIbaBIsSIOTCS
K KQUeCTBY CTaTUCTUYECKUX JAHHBIX?
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6. Yro Takoe mepeMeHHas B cTaTUCTHKe? Ha30BUTE M 0XapakTepu3ynTe OCHOBHBIC THITHI
NepeMEHHBIX (KOIMYECTBEHHbIE U KAUECTBEHHBIE).

7. Kaxkue cymecTByIOT U3MEpPUTENbHbIE Kbl B CTATUCTHKE (HOMUHAIbHASL, TOPSIKOBA,
MHTEpBaJIbHAs, OTHOcUTENbHAs)? [IpuBennTe npuMep 17 Kax101 IIKaJbl.

8. B uéwm xiroueBoe oTIIMYMEe HHTEPBATBHOM MIKAIBI OT OTHOCHTENbHOU? [IpuBeuTe 1o of-
HOMY IIPUMEpPY HCII0JIb30BAHUS KAXKIOM.

9. Tloyemy Ba)XHO IIPABHJIBHO OIPENEISATh TUIl U3MEPUTENILHOM IIKAJBI IPU aHAJIN3€ AaH-
HbIX? Kak 310 BimsieT Ha BEIOOpP CTATUCTUYECKHX METO/I0B?

I'enepanbHas cOBOKYNHOCTH. Bbi0opka. Crioco0b1 0T00pa B BLIOOPKY

10. Yro Takoe reHepaibHas COBOKYIMHOCTH? [IpuBenuTe npumep reHepaibHON COBOKYITHO-
CTH JIJIsl HCCIIEIOBAHUS YPOBHS YIOBIETBOPEHHOCTH KIMEHTOB OaHKa.

11. Yro Takoe BeiOOpKa? Uem BbIOOpKA OTIMYACTCS OT T€HEPATHHON COBOKYITHOCTH?

12. Kakue TpeGoBaHUs MPEABSBISAIOTCS K BEIOOPKE, YTOOBI OHA ObLJIa PEpe3eHTAaTUBHOM ?
13. OnummTe OCHOBHBIE CIIOCOOBI 0TOOPA B BEIOOPKY: MPOCTOM CITyYalHBIN, CTPAaTU(OUIIAPO-
BaHHBIH, KIIACTEPHBIH, cuctemMarnueckuid. [IpuBenure npumep npuMeHEeHHs! KasK10T0

cnocoba.
14. B uém npeuMyIiecTBa U HEIOCTATKH MPOCTOI ciyuaitHOM BEIOOpKU? B Kakux ciydasx
11€J1€C000Pa3HO €€ UCIOIb30BaTh?
15. Yro Ttakoe cmemienue Beibopku? [lpuBenure npumep cuTyanuu, KOrjaa BEIOOpKa MOXKET
0Ka3aThCsl HEPETIPE3EHTATUBHON M3-3a CMEIICHHUS.
Knaccupukauus npu3HakoB
16. Yro Takoe craTuctuueckuil mpusHak? [IpuBenuTe mpuMepsl KAYeCTBEHHBIX U KOJIHYC-
CTBEHHBIX MPU3HAKOB.
17. Kak knaccuuumpyroTcst IpU3HAKH M0 CI0co0y N3MEpEHus (IUMCKPETHBIE, HEMPEPhIB-
ueie)? [IpuBenuTe mpuMepsl Ka)a0ro TUMA.
18. Yto Takoe anpTepHaTHBHBIE (AMXO0TOMHYeckue) mpu3Haku? [Ipusenure 3—4 npumepa ta-
KHMX [IPU3HAKOB B COLIMOJIOTUUECKUX WU MEAUIIUHCKUX HUCCIETOBAHUSIX.
19. Kak knaccuuimpyroTcst MpU3HAKH M0 XapaKTepy B3auMOCBI3H ((DyHKIIMOHAIEHBIC U
cToxactuueckue)? B uém ux nmpuHIMnuanibHoe paznudre?
CraTucTH4YecKasi 3HAYMMOCTD
20. Uto o3Ha4aeT TEPMUH «CTATUCTHUECKas 3HAUMMOCTh»? Kak oHa cBsi3aHa ¢ p-3HAaYCHHEM

(p-value)?
o Kpatko o0bscHuTe, 9TO Takoe HyneBas runoresa (HO) u anprepHaTuBHAs rUmo-
te3a (H1).

o Kakoe crangapTHOE MOPOroBO€ 3HAUEHHUE P-3HAUYCHUSI UCIIOJIb3YETCS JIJIS OTpeie-
JICHUSI CTATUCTUYECKON 3HAYUMOCTH? UTO 03HaYaeT MPEBHIIICHUE 3TOTO Mopora?

o IlpuBenuTte npuMep MHTEPHPETALNH PE3YIbTaTa CTATUCTUYECKOTO TECTA C
p-3nauenunem 0,03 mpu mopore 0,05.

TemaTnka pedeparon

1. «’Ku3nennb1ii nukJ npoexkra B Data Science: oT mocTaHOBKY 32/1a4M 10 BHEIPEHUSI MO-
eI
e Coaep:xanue:
o atansl pabotel Hax Data Science-poexktom (o merogosioruu CRISP-DM wnu

AQHAJIOTUYHOM);
dopmynrpoBka Ou3Hec-3a1auu U €€ TpaHCPOopMaLus B aHATUTUYECKYIO 3a71auy;
cOop u nepBuuHoe ucciaeaoBanue qanubx (EDA — EXxploratory Data Analysis);
MOJATrOTOBKA JaHHBIX: 00pabOTKa MPOITyCKOB, BELIOPOCOB, KOJUPOBAHHE KaTErOpH-
QIBbHBIX MPU3HAKOB,;
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o TMOCTPOEHME U BalHIalUs MOJENel MAaIlIMHHOTO O0y4eHus;
o BHEAPEHHE MOJIENU B MPOJAKIIH U MOHUTOPUHT €€ paboThI;
o TpHUMEPHI U3 peanbHON MPAKTUKH (KEHCHI).
2. «PoJsib ¥ MeTO/bI NPeA0OPAOOTKHU JAHHBIX B YCHIELIIHOCTH MO/IeJiell MAaIlIMHHOTO 00y4e-
HHS»
e Coaep:xanue:
o Ba)KHOCTH 3Tarna npeaoopadoTku (moueMy «Mycop Ha BXOJIe — MYCOp Ha BBIXO-
ze»);
o aHalM3 KauecTBa JaHHBIX: BBISBIICHHE U 00paboTKa mpomyckos (imputation),
TyOIMKATOB U aHOMAJTUH;
paboTa ¢ KareropuajibHBIME ITpH3HaKamu: one-hot encoding, target encoding;
MaciTabupoBaHuEe M HOPMaM3alysl MPpU3HaKoB (cTanaapTu3anus, Min-Max);
oT6op npusHakoB (feature selection): Meroas! puibTpanuu, 00EPTKH U BCTPOCH-
HBIC METO/IBI,
o CcO3JaHKe HOBBIX Ipu3HaKoB (feature engineering) u ero BIUSHUE HA KAUECTBO
MOJIEIH;
o HHCTPYMEHTHI U1 aBTOMATH3aI|H NpeaoopadoTku (Hampumep, OnOINOTeKH
Scikit-learn).
3. «Supervised vs Unsupervised Learning: cpaBHeHne MoAxo10B 1 UX npuMeHeHue B Data
Science»
e Conep:xanmue:
o ONpEeIeNICHHUE U KIF0YEBBIC OTINYUS 00y4IeHHS ¢ yuuTeneM (supervised) u 6e3
yuutens (unsupervised);
o 3a;a4M, pemaeMbie ¢ moMoIIpio supervised learning: kaccudukanmst (JOTUCTH-
yeckas perpeccusi, 1epeBbs pemeHuii, SVM) u perpeccus (JiuHeitHas perpeccus,
Random Forest);
o 3amaud unsupervised learning: knactepuzanus (K-means, DBSCAN, uepapxude-
ckasl kiacrepu3aius) u camxenue pasmeprnoctu (PCA, t-SNE);
o CpaBHUTENBHBIN aHATN3: KOT/Ia KaKOi MOIX0/ MPEANOYTUTEIbHEE, IITFOCHl U MU-
HYCHI K&)KI0T0;
o pealbHble KEHUChI: KPEIUTHBIN CKOPHUHT (supervised) vs cerMeHTaIus KIMEeHTOB
(unsupervised).
4. «ITHYECKHE aCNeKThI U NPOo0/IeMbI IPHBATHOCTH B 3N0XY 00JbIINX JaHHBIX M Data
Science»
o Coaep:xanue:
o moHsTHe 3TUKH B Data Science u moueMy 3TO BaXKHO;
o TmpenB3saTocTh (bias) B JaHHBIX U aJTOPUTMaX: KaK OHA BOHHMKAET U K YeMy MpH-
BOJHT (TIpUMEPHI JUCKPUMUHAIINN B PEKPYTHHTE, KPS TUTOBAHNH );
3aIIMTa MePCOHANBHBIX JaHHbIX: MpuHIUIBEI GDPR u npyrux perymstopos;
METO/Ibl aHOHMMHU3AIIMH | TICEBJIOHIMU3ANNH NaHHBIX (MuddepeHnmansHas npu-
BaTHOCTb);
o Mpo3payHOCTh U 00bsicHUMOCTh Mojenel (Explainable AL, XAl): mouemy «uép-
HBIC SITUKW OMACHBL;
o OTBETCTBEHHOCTh Data Scientist: KOI€KC 3TUKHU U JTy4dlIe MPAKTUKH.
5. «Ilpumenenue Data Science B KOHKpeTHOH 0TPacC/Iu: MPOrHO3 CIPOCA ¥ ONITHUMHU3 AU
3amacoB B puTeiljie»
e Coaep:xanue:
o crnenu(duKa JTaHHBIX B pUTEWJIC: TPOAAXKHU, OCTATKH, aKIIHH, IIPA3AHUKH, TIOTO/1a;
o TIOCTaHOBKA 33/1ay¥l MPOTHO3UPOBAHUS CIIpoca: BpeMeHHbIe psbl (ARIMA,
Prophet) u Mmoenu MammHHOTO OOYYCHHUS;
o WCIOJIb30BaHUE BHEIIHKX JAHHBIX (COLMATbHBIC MEINa, JKOHOMUYECKUE MHIUKA-
TOPBI) JUIS MOBBILIEHUS TOYHOCTH MPOTHO30B;
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o ONTHMH3AIMS 3aM1acOB: pacuéT CTPaxoBOIo 3araca, TOYKHU Iepe3akasa ¢ ydéToM
HEONPEIEIEHHOCTH IPOrHO3a;

o Keic: BHEIPEHHE CUCTEMbI TPOrHO3UPOBAHUS B KPYITHOM TOPTOBOM CETH U OLICH-
Ka SKOHOMHYECKOTO 3P deKTa (CHIKEHHUE NeUIINTa U U3JIUIIKOB);

o BBI30OBBI U OTpaHUYEHUS: paboTa ¢ HOBbIMHU ToBapamH (cold start problem), yuér
MIPOMO-aKIIUH.

6. «CoBpeMeHHBIE OAX0bI K pacnpeneaénHoi oopadorke 6oabmmx fanHbIx: Hadoop u
Spark»
e Coaep:xanue:
o mnonsatue Big Data u BbI30BBI, CBsI3aHHBIE C 00pabOTKOM 00JIBIINX 00BEMOB JaH-
HBIX;
o apxutekrypa Hadoop: HDFS (pacnpenenénnas ¢aiimoBas cuctema) u
MapReduce (Mo1e1b BEIYUCIICHUH);
o Apache Spark: npeumymiectBa nepes Hadoop MapReduce (06paboTka B mamsitu,
NOJJIEP’KKA TOTOKOBOM 00paboTKH);
kommoneHTol Spark: Spark Core, Spark SQL, Spark Streaming, MLIib, GraphX;
CpaBHEHHE MTPOU3BOAUTEILHOCTH | ClieHapueB ucnoib3oBanus Hadoop u Spark;
IpUMEpBI BHEPEHUS: 00pabOoTKa JOroB BeO-CEpPBEPOB, AaHATIN3 MOJIB30BATEIbCKO-
r'0 MOBE/ICHUS B COLICETSX;
o TMEePCIEeKTUBBI Pa3BUTHUS pacIipeieIEHHBIX (PpEeHMBOPKOB.
7. «IloToxoBasi 00padoTKA TaHHBIX: MPUHIUNBI M HHCTPYMeHTHI (Apache Kafka, Apache
Flink)»
e Coaep:xanue:
o OTJIMYME MMAKETHON U MOTOKOBOM 00PaOOTKH TaHHBIX;
o CIeHapuu, TPEOYIOIIHNE MOTOKOBOM 00pabOTKH (MOIIIEHHUYECTBO B PeabHOM
BpeMeHU, MOHUTOpUHT loT-ycTpoiicTB);
o poab Apache Kafka kak Opokepa cooOIIeHNI: apXUTEKTypa, TOIUKH, MapTUILINH,
peIUIMKanus;
o 00paboTka moTokoB ¢ noMoipio Apache Flink: okonnas o6paboTtka, ynpasineHue
COCTOSTHUEM, 0TKa30yCTONYMBOCTB;
unterpanus Kafka u Flink B enunyto cucreMy 06paOOTKH TaHHBIX;
Kelic: cucTeMa MOHUTOPHHIA CETEBON aKTUBHOCTH ¢ OOHApyKEHHUEM aHOMAJUK B
peaJIbHOM BPEMEHU;
o OrpaHUYEHUS U CIOCOOBI UX MPEOI0JICHUS.
8. kKETL-npoueccsl B COBpeMeHHBIX CHCTEMAaX 00Pa00TKH JaHHBIX)»
o Coaep:xanue:
o pacmmdposka ETL (Extract, Transform, Load) u posb nporiecca B aHauTH4e-
CKHX CHCTEMaX;
o wu3BneuyeHue naHHbIX (Extract): uctounuku ganHbix (6a3sl qanHbiX, AP, daiiner),
CTpaTeruy NHKPEMEHTAJILHOTO U3BJICUEHUS;
o TpaHcopmanus naHHbIX (Transform): ouncTka, HOpManu3auus, arperaius, co-
3/1aHH€ IPOU3BOHBIX MTOKA3aTeNeH;
o 3arpy3ska ganHbix (Load): crpareruu (monHas nepe3arpyska, MHKpeMeHTaIbHAs
3arpyska), pabota ¢ xpanunuimamu ganHabeix (Data Warehouse);
unctpymenTsl a1 ETL: Apache NiFi, Talend, Informatica, Pentaho;
ELT-nmoaxox xak anerepHarua ETL: mpeumyniecTBa 1 HEJOCTATKH;
npumep nocrpoenns ETL-nmakinaiina juist koHconuaanuu AaHHbix 13 CRM u
ERP-cucrem.
9. «TexHosorun oOpadOTKN HECTPYKTYPHMPOBAHHBIX JAHHBIX: TEKCT, H300pasKeHM ],
ayauo»
e Copep:xanue:
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(o]

BU/Ibl HECTPYKTYPUPOBAHHBIX JAHHBIX U UX OCOOEHHOCTH;

obOpaboTtka Texcta (NLP): Tokenusanus, nemmaru3zanus, Bekropusanus (TF-1DF,
Word2Vec, BERT);

aHaym3 n3o0pakeHuit: cBEéprounsie Helipornble cet (CNN), mpenoOyueHHbIS
moxenu (ResNet, EfficientNet), Tpancheproe o0yueHue;

o0OpaboTtka ayauo: u3Bineuenue npuznako (MFCC), pacrioznaBanue peuu (ASR),
KJ1acCU(UKaLUs 3BYKOB;

¢peiimBopku u 6udarorexu: TensorFlow, PyTorch, spaCy, OpenCV,
nH(ppacTpykTypa s 00padboTku: pacnpeaenéunpie Berancienus, GPU/TPU,
Kelc: cucTeMa MOJISpalliil KOHTEHTa (aHaIN3 TeKCTa U U300paKeHU Ha MpeaMeT
HapyIICHUHN);

BBI30BBI: BEIYHCIUTEIIBHBIC 3aTPAThI, KAYECTBO PA3METKU JAHHBIX.

10. «OnTUMHU3anMs MPOU3BOAUTEIbHOCTH 0a3 JaHHBIX: MHIEKCHI, IAPAUHT, PEIIHKAM DY
e Coaep:xanue:

O

(baxTOpbl, BIUSIONINE HA IPOU3BOAUTENILHOCTD 0a3 JaHHBIX (00BEM JaHHBIX,
CJIO’KHOCTB 3aIIPOCOB, HATrPy3Ka);

unHjaekcol: Tunsl (B-Tree, Hash, monHoTekcToBbie), MpUHLIUIBI paOOTHI, BIUSHUE
Ha CKOPOCTH 3aIPOCOB U OTEPAIUil 3aIHCH;

HIapAUHT (TOPU30HTAIBHOE MACIITAOMPOBAHUE): CTPATETUHU pacpeeIeHUs daH-
HBIX (110 AMaIa3oHy, Xelly), yIpaBieHue Hapamu;

peIIMKaLMs: MacTep-ciaeB U MyJIbTU-MacTep, 00eCeyeHHe 0TKa30yCTOHYNBO-
CTH Y YTEHHSI C PEIUINK;

kompoBanue: Redis, Memcached — cHmkeHue Harpy3ku Ha OCHOBHYIO 0a3y
JTAHHBIX;

JCHOpMaIM3alus Kak KOMIPOMUCC MEXAY CKOPOCTBIO UTEHHSI U 1IEIOCTHOCThIO
JTAHHBIX;

KeliC: ONTUMHU3alUs BBICOKOHArPY>KEHHOT'0 BeO-TIPUIIOKEHUS (COLICEeTh, MAapKeT-
TIeiC);

COBpEMEHHbIE TeHACHIHH: ucnoib3oBanre NewSQL-perrennit (CockroachDB,
Google Spanner).

11. «buounpopmaTuyeckre HHCTPYMEHTHI /ISl aHAJIN3a FTeHOMHBIX JaHHbIX: BLAST,
Galaxy u ux npumMeHeHune»
e Coaep:xanue:

O

(o]

BBeZieHHE B OnonHpopMaTuky U poib [10 B aHanmM3€ reHOMHBIX JaHHBIX;
anroput™ BLAST: npunnun pabotsl, Tumsl 3anpocos (blastn, blastp, blastx), un-
TepIpeTalnus pe3yibTaToB;

miatdopma Galaxy: rpadudeckuit uatepdeiic s OnonHGOPMATHIECKOTO aHa-
au3a, HabOp BCTPOCHHBIX HHCTPYMEHTOB;

MIPAKTUYECKHE MTPUMEPHI UCIIOJIb30BAHUS: TIOMCK TOMOJIOTOB T€Ha, aHHOTAIUS HO-
BBIX IIOCJIE0BATENBHOCTEN;

cpaBuenne BLAST u Galaxy: ciienHapuu npuMeHeHus!, IpeuMyIecTBa U OrpaHu-
YEeHUSI,

pabota ¢ popmaramu ganubix (FASTA, GenBank) u nx konBepranus;

Keic: uIeHTU(UKaLus reHa yCTOHUYMBOCTH K aHTUOMOTHKAM y OaKTEpUH C TO-
mombro BLAST.

12. «IIporpammHoe o0ecnieyenue 1Jis1 cTpyKTypHOii Ononornu: PyMOL, Chimera u mozae-
JUPOBaHHE MOJIEKYJIAPHBIX CTPYKTYP»
e Coaep:xanue:

(e]

(o]

3aJjauu CTPYKTYpHOU OMOJIOTMU M HEOOXOAUMOCTh BU3yaTU3aI[M1 MOJICKYJI;
nporpamma PyMOL: BO3MOKHOCTH BU3yaH3allMK OEITKOB U HYKJIEMHOBBIX KHC-
JIOT, CO3/laHNE HAaY4YHBIX HIUTFOCTPALIU;
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UCSF Chimera: pactmmperabie QyHKIIUN aHaM3a (BBIpaBHUBAHUE CTPYKTYD,
pacyét 00BEMOB MOIOCTEH);

MozaenupoBanue romoiorur: SWISS-MODEL u MODELLER nis npenckazanus
3D-cTpykTypsh! Oenka;

MOJIEKYJIIpHas TuHaMuKa: Kpatkuit 0030p GROMACS u AMBER;

dopmatsr daiinos (PDB, mmCIF) u ux ocodeHHoCTH;

KEWNC: BU3yajIM3allvid U aHAJIN3 aKTUBHOI'O HCHTpPA (bepMeHTa C IIOMOIIBIO
PyMOL.

13. «<AHaJIU3 JaHHBIX CeKBEHHMPOBaHUA cjenywiero nokogenust (NGS): nainiaiiHbl u

HO»

e Copep:xanmue:

O
O

0O 0O O O O

npuHuuIbsl NGS-texnonoruit u tunsl 1aisslx (FASTQ, BAM, VCF);

atanbl 00padboTku NGS-nganabix: koHTpoJb kadecTBa (FastQC), oOpe3ka amamnre-
poB (Trimmomatic), kaptupoBanue Ha pepepernc (BWA, HISAT2);

coopmuku reHoMoB (SPAdes, Velvet) u Tpanckpunromos (Trinity);

anamu3 auddepennunansHoii sxcnpeccun renos: DESeq2 u edgeR;

naimaitael Ha ocHoBe Snakemake u Nextflow 1i1st aBToMaTu3anum aHanmsa;
obnauneie pemrenus it NGS-ananmmsa (Galaxy, AWS, Google Genomics);
ketic: ananu3 PHK-cexBeHnpoBaHus [Uis BBISIBICHHS TCHOB, aKTHBUPOBAaHHBIX
IIPU CTPECCE y PaCTEHUM.

14. «IIporpaMmbl 1Ji51 GUJIOTeHETHYECKOT0 AHAIN3A U MOCTPOEHU IBOJTIOIHOHHBIX Jiepe-

BbEB»

e Copep:xanmue:

(o]

0O O O O

OCHOBBI (PMIIOTEHETUKH: TIOHATHE (PUIIOTEHETHYECKOTO JIEpeBa, METO/IbI PEKOH-
CTPYKIIMH;

BbIpaBHHBaHME TTocieaoBarenpHocTel: Clustal Omega, MAFFT, MUSCLE;
METO/IbI TIOCTPOEHHS AePEeBbEB: MeTo/I Onmkaiiiero cocena (Neighbor-Joining),
MakcuMaibHas 3koHoMus (Maximum Parsimony), MakcuMalibHOE MTPaBAOIO10-
oue (RAXML, IQ-TREE), 6aiiecoBckuii BeiBog (MrBayes);

BU3yalHu3anus u pegaktuponanue nepesben: FigTree, iTOL;

OLIEHKa JIOCTOBEPHOCTHU BeTBel (OyTcTpemn-aHaius);

¢dopmartel ganusix (NEXUS, PHYLIP) u xoHBepTalus Mex1y HUMH;

KelC: peKOHCTPYKLUS (GUIOTEHUH CEMENCTBA BUPYCOB Ha OCHOBE IOCIIE10Ba-
TEJBHOCTEH TeHa reMarrJIloTHHUHA.

15. «I1O py1st cMCTEMHOM M CHHTETHYECKOW OMOIOTMH: MO/IeINPOBAHNE MeTa00JINYeCKIX
nyTeil M NPOEKTUPOBAHME TeHeTHYECKHUX Lereii»
o Copepxanne:

(0]

©]
O

KOHIICTIIINHA CUCTEMHOM OMOJIOTHH: MOJICTUPOBAHUE OMOJIOTHUYECKUX CETEH;
0a3el maHHBIX MeTabonudeckux myteit: KEGG, MetaCyc;

HHCTpYMEHTHI MoenupoBanus Mmeradomm3ma: COBRA Toolbox (MATLAB),
OptFlux;

porpaMMHoOe obecriedeHue JiIsl CMHTeTndeckoi 6uosorun: Benchling (mpoexTu-
poBanue miazmun), Cello (qu3aiiH TeHETUYECKUX CXEM);

cuMyIsiius uHamukn ononorndeckux cuctem: COPASI, VCell;

CTaHAapThl OOMEHa TaHHBIMH B cuHTeTH4eckor ouonoruu (SBML, SBOL);
MIPUMEHECHHE MAIIMHHOTO O0YYEHUS JIJISl ONITUMHU3AINN TeHETHYSCKUX KOHCTPYK-
LM

Kelic: MOJICTTUPOBAaHUE MPOU3BOICTBA OMOITAHOJIA IPOIKIKAMHE C TIOMOIIBIO
COBRA Toolbox.

16. «Ilpumenenue t-kputepusi CTtoroaenTa u aucnepcuoHHoro anajansa (ANOVA) B 3kcne-
PUMEHTAJIbHON OHOJIOTHI
e Copep:xanue:
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(¢]

OCHOBBI ITAPAMETPUUYECKON CTATUCTUKU B OMOJIOTMYECKUX UCCIIET0BaHUSAX;
t-kputepuii CTbIOJIEHTA: YCIOBUS IPUMEHEHHUS], CPABHEHHE HE3aBUCUMBIX U 3aBH-
CUMBIX BBIOOPOK (IIpUMEP: POCT PaCTeHUN B KOHTPOJIBHBIX U IKCIIEPUMEHTAb-
HBIX YCJIOBUSIX);

onHodakTopHbiii 1 MHOTOGakTOpHBIT ANOVA: cpaBHEeHHE TPEX U O0siee TPYII
(mpuMep: BIUSHHUE Pa3HBIX 03 yI0OpEeHUs Ha yPOKaHHOCTH);

MIPOBEpKa MPEANOI0KEHNN (HOPMAIbHOCTh paclpeiesieHusl, TOMOT€HHOCTh JHC-
nepcuit) — tectsl Lllanupo-Yuika, Jlepena;

noct-xok TecThl (Tyku, JlanHeTTa) /151 MHOKECTBEHHBIX CPaBHEHHIA;

pabora ¢ nmporpammamu: R (pyHkuuu t.test (), aov () ), Python (SciPy,
statsmodels), GraphPad Prism;

Kelic: aHaIN3 BIMSHUS TEMIEPATypbl HA CKOPOCTh (PePMEHTATUBHOMN peaKlIUu.

17. «<Hemapamerpu4eckue MeTobl B 0uojioruu: tect Manna-Yurnu, Kpackesaa-Yomnuca
W UX NIPMMEHEHHEe»
e Coaep:xanue:

O

CUTYyallMH, KOT1a MapaMeTpUUeCKue METO bl HEPUMEHUMbI (HEHOpMaJIbHOE pac-
IpeJIelIeHUE, MaJIble BBIOOPKH);

TecT MaHHa-YUTHU /7151 CPABHEHUS JIBYX HE3aBUCHUMBIX IpYIII (IIPUMEp: CpaBHE-
HUE Pa3MEpOB JINCThEB Yy PACTEHUHN U3 JIBYX MOIYJISIUN);

tect Kpackena-Yoiiuca s cpaBHeHUs TpEX U Oosiee rpynn (IpuMep: OlleHKa
BbDKMBAEMOCTH JIMYMHOK [IPHU Pa3HBIX KOHLUEHTPALUAX TOKCUKAHTA);

panrosas koppessius CrnupMeHa A1 HeTMHEWHBIX 3aBUCUMOCTEH (TIpUMep:
CBSI3b MEXK/Y IJIOTHOCTBIO MOIYJISLUU U YPOBHEM CTpECCa Y KUBOTHBIX);
IIPEUMYIIECTBA U OTPAHUYEHUS HEIAPAMETPUUECKUX TECTOB;

npakTHYecKue mpuMepbl pacuéra B R (wilcox.test (), kruskal.test ())
u Python;

KelC: aHaIM3 TaHHBIX 110 OMOPa3HOOOPA3HI0 B 3arpsA3HEHHBIX U YHCTHIX BOAOE-
Max.

18. «CtaTHcTHYECKUH aHAJIU3 FeHeTHYECKUX JaAHHBIX: TECT XH-KBAAPAaT (}2) U 3aKOHbI

Menaeas»

e Coaep:xanue:

O

(@]

O

POJIb CTATUCTUKHU B KJIIACCHUECKOW U MOJIEKYJISIPHOU T€HETHKE;

3aKkoH Menzens u oxugaembie cooTHoeHus penorumnos (3:1, 9:3:3:1);

TECT XM-KBaJpaT JJIsl IPOBEPKU COOTBETCTBUS HAOIIOAAEMBIX YAaCTOT TEOpETHYE-
CKUM (IIpUMep: HaCJIeJJOBaHUE OKPACKH I[BETKOB Y TOPOXa);

yCIIOBHS TPUMEHUMOCTH TecTa (¥2): JOCTAaTOUHbIH 00BEM BHIOOPKH, HE3aBUCH-
MOCTb HAOJIIOICHUI;

TIONPABKU HA MHOKECTBEHHEIE CPABHEHHS M Malble BRIOOpKH (momnpaska Heiirca);
aHanu3 accoruanuii SNP (01HOHYKIIEOTHIHBIX TOTUMOP(HU3MOB) C 3a001€BaHU-
SMU;

ucnonps3oanue nporpamm: PLINK, R (maker genetics);

KeliC: MpoBepKa MEH/IENIEBCKOT0 HACJIE0BaHUs IPU3HAKA Y MOJEIBLHOIO Opra-
HU3Ma (Apo30Quiia, MbIIIb).

19. «MHoromepnsbie MeToabl B OnoJiorun: PCA, kiaacrepusblii anaans u NMDS»
e Coaep:xanue:

o

3ajauu, TpeOyrolue MHOTOMEPHOT0 aHajIu3a (TPaHCKPUIITOMUKA, METar€HOMHUKA,
9KOJIOTHS COOOIIECTB);

aHanu3 raaBHbIX KoMoHeHT (PCA): cokpaliienne pa3MepHOCTH aHHBIX, BU3ya-
JU3alus pa3Inyuil MeXIy rpynnamu (mpuMep: Tpouin 3KCIpPecCH F'eHOB B
HOPMAJIbHBIX U OITYXOJICBBIX TKaHﬂX);
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o KJACTepHBIN aHAIN3 (MEePAPXUICCKUH, K-CpeTHUX): BBISIBJICHHE €CTECTBEHHBIX
TPYIIUPOBOK (TpUMeEp: KJIacCU(PUKAIHS BUIOB IO MOP(HOIOTHUECKUM TTPHU3HA-
KaMm);

o HEeMeTpHuuecKoe MHOroMmepHoe mmkainuposanue (NMDS): ananu3 gaHHBIX ¢ HEJIU-
HEHHBIMU 3aBUCUMOCTSIMH (IIPUMEP: CXOJCTBO MUKPOOHBIX COOOILIECTB B Pa3HBIX
KOCUCTEMAX);

Metpuku cxojactsa (bpes-Keptuca, XKakkapa) u ux Beioop;
BU3YaIHM3aIus pe3yiabTatoB B R (makeTsl vegan, ggplot?2) u Python
(scikit-learn);

o Keic: aHaIu3 MUKPOOUOTHI KMIIEYHUKA Y MAIUEHTOB C Pa3HbIMU JAUETaMHU.

. «PerpeccnoHHBI aHATU3 B OHOJIOTUYECKUX MCCIEI0BAHUSIX: JINHEITHAS, JIOTHCTHYe-

CKafd 1 CMeIIaHHbIC MOJ€EJIN»

O 01N DN WP

NN — = = = = = = = =
— O 00O Uk, WN— O

e Coaep:xanue:

o BHJIbI PETPECCHOHHBIX MOJIENEH U UX Ha3HAYCHHE,

o JHUHEHHAS PErpecCHsi: MOJCIMPOBAHUE 3aBUCHMOCTEH MEXKIy HENPEPHIBHBIMU
MEePEeMEHHBIMH (IIPUMEpP: 3aBUCUMOCTH CKOPOCTH POCTa OT KOHIICHTPAIMH MUTa-
TEJLHOTO BEIIECTBA);

o JIOTUCTHYECKas perpeccus Jjisi OMHAPHBIX UCXOO0B (IIPUMEp: MPOrHO3 BhLKUBAE-
MOCTH OCOOM TPH 3aJJaHHBIX YCIIOBUSX ),

o cMenIanHble TuHelHbie Mojenu (LMM): yuér ciy4vaiinbix 3¢ dektoB (mpumep:
aQHAJIN3 JTAHHBIX C IIOBTOPHBIMH U3MEPEHUSMH Y OJIHUX H TEX JKe 0cobei);
oleHka kadectBa mojenu: R2, AIC, kpocc-Banuaanus;
pabota ¢ BeicokOpa3MepHbIMU naHHBIMU: LASSO-perpeccus it oroopa mpu-
3HAKOB (ITPUMeEp: OUCK FEHOB-MapKepOB 3a00JIeBaHMUS );
peamuzamus B R (1m (), glm (), 1me4) u Python (statsmodels, scikit-learn);

o Keic: MPOTHO3UPOBAHUE YPOIKANHOCTHU CENbCKOXO03SHCTBEHHBIX KYIBTYp Ha OC-
HOBE KJIMMAaTUYCCKUX U TTOUYBEHHBIX (DaKTOPOB.

3a4eTHO-3K3aMeHAIlHOHHBbIC MaTepPHAJbI 1JIsl IPOMEKYTOYHOM aTTecTANNHU (324€T)

. Uro Takoe Data Science u Big Data. Kakue 3amaus OHH BBITIOJTHSIOT?
. Kakue tpeboBanus npenbsBistoTes ajist padotsl B Data Science?

. Hasnauenue u xapaktepuctuku Machine Learning (ML).

. Hasnauenue u xapakrepuctuku Deep Learning (DL).

. OCHOBHBIE 3TaITbl PA0OTHI C JIAHHBIMHU.

. IToasarue 3amaun. Bune! 3amad.

. [TonsiTHE O MaHHBIX. BUBI ¥ TUTIBI TAHHBIX.

. OOBEKTHO-OPUEHTHPOBAHHOE MPOTrPAMMHUPOBAHHE.

Onepaunu Haj TaHHBIMU.

. Metononorus o0paboTKu JaHHBIX.

. MeTo10/10rn4ecKkre OCHOBBI HAyYHOT'O IO3HAHUS.

. Texnomoruu oOpabOTKH CUMBOJIBHBIX JTAHHBIX.

. TexHonoruu oOpabOTKH YUCIOBBIX IaHHBIX.

. Texnomoruu 06pabOTKH MyJTbTUMETUHHBIX JTaHHBIX.
. ITousatre 06 Online Transactions Processing (OLTP).
. [Tonsitue 06 Online Analytical Processing (OLAP).

. HazHauenue u sTansl KOHCOIUAALNN JAaHHbIX.

. Haznauenwue u stans! TpanchopManuy JaHHbBIX.

. Haznauenue u ncnons3oBanue nponecca ETL.

. Haznauenue u npoBeieHuE OYMCTKA TaHHBIX.

. HazHauenue u nposeneHne apxuBaluy JaHHBIX.
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22. Ha3Hauenwue 1 nmpoBeicHUEe 000TaIIeHUs TaHHbIX.

23. Ha3nauenuie v BUIbl KOJUPOBAHUS JAHHBIX.

24. CiocoObl XpaHEHUS TAHHBIX.

25. Knaccudukanus MeTo10B BU3yalu3aluy JaHHBIX.

26. Bujpl rpadukos.

27. Buapl quarpamm.

28. JlepeBbs U CTPYKTYpPHBIC JUArpaMMBbl.

29. [lpaBuia BU3yaau3ally JIaHHbIX.

30. Ha3znaueHnue nporpaMMHOTO U anmnapaTHOTro o0ecreyeHus!.

31. CtpykTypa mporpaMMHOTO 00eCTICUeHUsI.

32. IIporpammel 6a3zoBoro yposas (BIOS, UEFI).

33. IIporpamMmbl CUCTEMHOT'O YPOBHS (OIEpallMOHHBIE CUCTEMBI).

34. TIIporpamMmsbl Ci1y>k€0HOTO YPOBHSI (UCTIETYEPHI (PailyioB, CpeACTBA CKATHS TaHHBIX, Cpe-
CTBa IMarHOCTUKH, IPOIPaMMbl YCTAHOBKH, CPEICTBA KOMMYHMKAIMH, CPEJICTBA IPOCMOTpA U
BOCTIPOM3BEICHUS, CPEICTBA KOMITBIOTEPHOU OE30MMaCHOCTH).

25. IIporpamMMbl PUKIIATHOTO YPOBHS (TEKCTOBBIE PEAAKTOPHI, TEKCTOBBIE MPOIECCOPHI, Tpadu-
YecKHe peAaKTOPhl, CUCTEMbI YIIpaBiIeHUs 0a3aMu JaHHBIX, ANeKTpoHHbIE Ta0uibl, CAD-
CUCTEMBI, HACTOJIbHBIE U3AaTEIbCKUE CUCTEMBI, peaakTopsl HTML, Gpay3epsl, cucTeMbl aBTO-
MaTU3UPOBAHHOTO TIEPEBOA, CUCTEMBI JIEKTPOHHOTO JOKYMEHTO000POTa, SKCIIEPTHBIE CUCTE-
MBI, TCOMH(OPMAIMOHHBIE CHCTEMBbI, CHCTEMBI BUJICOMOHTAXA, SI3BIKH ITPOTPaMMHUPOBAHUS, CTa-
TUCTUYECKHE MAKETHI).

26. Ilonarue o MaTeMaTHUECKOMN U MPUKIIAJAHON CTATUCTHUKE.

27. Buapl cTaTUCTUYECKUX JaHHBIX.

28. Bupl nepeMeHHbIX.

29. Buzibl u3BMEpPUTEIBHBIX IIKAJ.

30. I'enepanbHas coBOKynHOCTh. BeiOopka. CriocoObl 0TOOpa B BEIOOPKY.

31. Knaccugukanus npu3HaKoB.

32. Cratuctuueckasi 3Ha4UMOCTb.

Kpurtepuu onenuBanus pe3yibTaToB 00y4eHust

Kpurepnn onieHuBanus 1o 3a4€ry:
«3a4YTEHO»: CTYJEHT BJaJEeT TEOPETUYECKUMH 3HAHUSMHU 110 JaHHOMY pas3zeily, BlaJeeT IpakK-
TUYECKMMH HaBbIKAMH, ITOJIyYEHHBIMU 110 JAHHOMY pa3Jeily, JOIyCKAaeT HE3HAa4YUTEIIbHbIE
OLIMOKH; CTYyI€HT YMEET MPaBUIIbHO OOBSICHATh N3YUYEHHBIH MaTepuall, WIIIOCTPUPYS €ro npu-
MepaMu; IIOHUMAET CYIIHOCTh PACCMATPUBAEMBIX ITIOHATHMN, SIBJICHHN U 3aKOHOMEPHOCTEH.

«HE 3a4TEHO»: MaTepuai He YCBOEH WJIM YCBOEH YaCTHYHO, CTYJEHT 3aTPYAHSETCS MPHUBECTH
IPUMEPBI 110 JAHHOMY pa3/ielly, JOBOJIBHO OrpaHHMYEHHBIH 00beM 3HAHH TPOrpaMMHOTO Mate-
puaia, 10mycKaeT IpHu OTBeTe rpyoble (aKTUYECKHE OIIUOKH.

OneHouyHbIe CpeACTBa JJIsi MHBAJIMOB U JIMI] C OTPAHUYEHHBIMUA BO3MOKHOCTSMU 3710PO-
Bbsl BBIOMPAIOTCS C yUETOM X MHAMBUIYAIBHBIX MCUXO0(U3NIECKUX OCOOCHHOCTEH.

— MpU HEOOXOAUMOCTH MHBAJIUAAM M JIUI[AM C OTPAaHUYEHHBIMU BO3MOXKHOCTSMHU 3]10pPO-
Bbs [IPEOCTABIIAETCS JOTIOJHUTEIBHOE BPEMSI ISl IIOArOTOBKM OTBETA HA 3K3aMEHE;

— IIPU MPOBEJIEHUU MPOLIETYPHl OLIEHUBAHUS PE3YJIbTAaTOB 00YUEHUS MHBAIMJIOB U JIUIL C
OTrpaHMYEHHBIMH BO3MOXHOCTSIMU 3/10POBbsI MPEAYCMATPUBAETCSA UCIIOJIb30BAHUE TEXHUYECKHUX
CPEICTB, HEOOXOAUMBIX UM B CBSA3H C UX UHJIUBUIAYaJIbHBIMA OCOOEHHOCTSIMU,

— IIpU HEOOXOAUMOCTH JJIs1 00YHaroIUXCsl ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 3710POBbS
U MHBAJIMJOB IpOIElypa OLIEHUBAHUS PE3YyJIbTATOB OOyUEHMs MO AUCLUIUIMHE MOXKET IPOBO-
JUTHCS] B HECKOJIBKO 3TaIlOB.
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[Tpouenypa oreHMBaHMS PE3yIHTATOB OOYYEHHS] MHBAJIHMIOB M JHIl C OTPAaHHYCHHBIMHU
BO3MOXKHOCTSIMH 3/J0POBbS 110 TUCHMIUIMHE (MOJYJIO) MPEayCMaTpUBAEeT MPEAOCTABICHHE HH-
dopmaru B hopmMax, aganTHPOBAHHBIX K OTPAaHUYCHUSM HX 3710POBbS U BOCHPUATHS HHPOpMa-
MU

JInst 1 ¢ HapyIIeHUSIMH 3PSHUS:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe DIEKTPOHHOTO JIOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JIst UL ¢ HapyIIeHUSIMH OTTIOPHO-/IBUTATEIBLHOTO anIapara:

— B mieyaTHo opme,

— B (hopMe PIEKTPOHHOTO IOKYMEHTA.

JlaHHBIA TIEpeYeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTa 00y-
YaIOIINXCS.

5. Ilepeyenb y4eOHOM JJUTEPATYPHI, MHPOPMAIMOHHBIX PECYPCOB M TEXHOJIOTH A

5.1. YueOnas auteparypa

1. Coseros, b. SI. MHpopmManmoHHbIe TEXHONOTHH : yuyeOHUK /i By30B / b. 5. CoBeToB,
B. B. llexanoBckwuii. — 8-¢ m3a., mepepad. u gomn. — Mocksa : M3gatenberBo FOpaiit, 2026. —
414 c. — (Bwicmiee obpazoBanme). — ISBN 978-5-534-20054-6. — Tekcr : 310eKTpOHHBIA //
Oo6pasoBarenbHas miatpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/582766 (nara o6-
pamenusi: 19.01.2026).

2. CoseroB, b.S. ba3sl panHbix: yuyeOHuk g By3oB/ b. 5. Coseros,
B. B. LlexanoBckuit, B. JI. UepToBckoii. — 4-¢ u3f., nepepad. u gomn. — Mocksa : 3aarenscTBo
FOpaiit, 2026. — 403 c. — (Bricuiee ob6paszoBanue). — ISBN 978-5-534-18479-2. — Texkcr
NeKTpoHHBIH  //  OOpazoBarenbHas  miatgopma  FOpaiir  [caiit]. —  URL:
https://urait.ru/bcode/582767 (mata odpamenus: 19.01.2026).

3. CogeroB, b. fI. MopenupoBanue cucreMm : y4deOHUK Ui By30B/ b. SI. CoBeros,
C. A. SIxoBneB. — 7-e u3a. — Mocksa : UznarensctBo FOpaiit, 2025. — 343 c. — (Briciiee
oOpaszoBanue). — ISBN 978-5-534-20145-1. — Texkct : anexkTpoHHBI // OOpazoBaTenbHas
mwiathpopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/557644  (mara oOpamieHHS:
19.01.2026).

4. Homoxwunos, O.Il. HWudopmaruka B 2 4. Yacte 1: yueOHHMK i BY30B/
O. I1. HoBoxwumnoB. — 3-e¢ usn., nepepad. u gon. — Mocksa : U3narensctBo FOpaiit, 2026. —
320 c. — (Bricmee oOpaszoBanue). — ISBN 978-5-534-09964-5. — Tekcr : ayeKTpoHHBIH //
Oo6pasoBarenbHas miathopma FOpaiit [caiir]. — URL.: https://urait.ru/bcode/586435 (mara 06-
pamenusi: 19.01.2026).

5. Hosoxwunos, O.Il. Wudopmarnka B 2 u. Yacte 2: y4eOHHMK i1 By30B/
O. I1. HoroxwuioB. — 3-¢ u3n., mepepad. u gomn. — Mocksa : U3marensctBo FOpaiit, 2025. —
302 c. — (Bricmee oOpaszoBanue). — ISBN 978-5-534-09966-9. — Tekcr : yeKkTpoHHBIH //
O6pasoBarenbHas miathopma FOpaiit [caiit]. — URL.: https://urait.ru/bcode/564566 (mara 06-
pamenus: 19.01.2026).

6. Maremaruyeckre METObl B OMOJIOTHM: aHAJIU3 OMOJIOTMYECKUX JIAaHHBIX B CHCTEME
Statistica: ywueOnuk gns  By3oB/ C.H.Tames, . X.bernseBa, M. 0. lBaHoBa,
K. P. llunkueBa. — 2-e uszn., mepepad. u gomn. — Mocksa : M3narensctBo Opaiit, 2025. —
170 c. — (Bwicmiee obOpaszoBanue). — ISBN 978-5-534-19263-6. — Tekcr : 37eKTpOHHBINA //

23


https://urait.ru/bcode/582766
https://urait.ru/bcode/582767
https://urait.ru/bcode/557644
https://urait.ru/bcode/586435
https://urait.ru/bcode/564566

O6pasoBarenbHas miathopma FOpaiit [caiir]. — URL.: https://urait.ru/bcode/563012 (mara 06-
pamenusi: 19.01.2026).
7. Yemanos, P. P. Metoauka sKcriepuMEHTaIbHBIX HCCIEIOBAHUN B arPOHOMHH : y4ueO-

HUK Ui By30B / P. P. YemanoB. — Mocksa : U3narensctBo FOpaiit, 2025. — 197 ¢. — (Bbic-
miee obpazoBanue). — ISBN 978-5-534-14618-9. — Texkcr : anekrponnsiii / Obpa3oBarenbHas
wiarpopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/568056  (mara oOpaiieHus:
19.01.2026).

8. UeprtkoBa, E. A. Cratuctuka. ABTomaruzanus o0paboTku MH(pOpMAIHH | YIeOHHK
st By3oB/ E. A. UeptkoBa. — 2-¢ m3a., ucnp. u jom. — MockBa : U3marensctBo FOpaiit,

2025. — 195 c¢. — (Bricmiee ob6pazoBanne). — ISBN 978-5-534-01429-7. — TekcT : 31MeKTPOH-
Hblil // OOpasoBarenbHas tuiatgopma lOpaiit [caiit]. — URL: https://urait.ru/bcode/562149
(mara obpamenus: 19.01.2026).

9. Boponos, M. B. CucreMbl HCKYCCTBEHHOTO MHTEIIIEKTA : Y4EOHUK U MPAKTUKYM JJIsi
CpEeIIHETO podeCCHOHAIBHOTO obpazoBanus / M. B. BopoHos, B. U. ITumenos,
N. A. HebaeB. — 2-e u3n., mepepadb. m jgomn. — Mocksa : M3nmarensctBo FOpaiit, 2026. —
268 c. — (Ilpodeccnonansuoe obpazobanue). — ISBN 978-5-534-17699-5. — Tekct : smek-
TpoHHbIH // OOpa3oBarenbHas miatdopma tOpaiit [caiit]. — URL: https://urait.ru/bcode/590238
(mara obpamenus: 14.05.2026).

10. HoBukoB, ®. A. CUMBOIUYECKHI UCKYCCTBEHHBIM WHTEIJIEKT: MATEMAaTUYECKUE OC-

HOBBI TIPEJICTABJICHUS 3HaHUM : y4eOHHMK st By30B/ @. A. HoBukoB. — Mocksa : W3narenb-
ctBo [Opaiit, 2026. — 278 c. — (Bsicuiee o6pazoBanue). — ISBN 978-5-534-00734-3. —
Texct : oanekrponnbiii // OOpazoBatenbHas 1uarpopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/584114 (nata obpamierus: 14.05.2026).

11. Beccmeptabiit, M. A. CucteMbl HCKYCCTBEHHOTO MHTEIUICKTA : YUCOHUK JIJIsl BY30B /
. A. becemeptHbIif. — 3-¢ m3a., ucnp. u gorn. — Mocksa : M3natensctBo HOpaiit, 2026. —
164 c. — (Beicmee oOpazoBanme). — ISBN 978-5-534-18416-7. — TekcT : 3IEKTPOHHBIA //
Oo6pasoBarenbHas miathopma FOpaiit [caiit]. — URL.: https://urait.ru/bcode/584276 (nara 06-
pamenusi: 14.05.2026).

12. Bonorosa, JI. C. CucteMbl NOJACPKKH MPUHATHS PEHICHUH ;| yUeOHUK M MPAKTUKYM
st By30B / JI. C. BonmoroBa. — Mockga : U3narensctBo FOpaiit, 2026. — 530 ¢. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-20422-3. — Texkct : snekrpoHHbId // OOpazoBaTenbHAas
mwiathpopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/589941  (mara oOpamieHus:
14.05.2026).

13. CrankeBuy, JI. A. MHTem1eKkTyalbHble CUCTEMbI M TEXHOJIOTHHM : YYEOHUK U MPaKTHU-
kyM ans By3oB/ JI. A. CrankeBuuy. — 2-e¢ u3fl., nepepad. u gon. — Mocksa : M3naTenscTBo
FOpaiit, 2026. — 478 c. — (Beicuiee ob6paszoBanue). — ISBN 978-5-534-20363-9. — Tekcr
NeKTpoHHBIH  //  OOpazoBarenbHas  matgopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/583592 (nata obpamenus: 14.05.2026).

14. MogaenupoBaHue cucTeM M mpoueccoB. [IpakTudeckuit Kypc : y4eOHUK 1Uisi BY30B /
non penakuueit B. H. Bonkosoit. — Mocksa : U3natensctBo FOpaiit, 2026. — 295 c. — (Bbic-
mee obpazoBanue). — ISBN 978-5-534-01442-6. — Texcr : anekrpoHHsblit / Obpa3oBarenbHas
miatpopma IOpaiit [caiitr]. — URL: https://urait.ru/bcode/584027  (mara oOpamieHus:
14.05.2026).

JU1g 0cBOEHMS AMCUMILIMHBI MHBAJIMAMU U JIMIIAMUA C OTPAHUYEHHBIMU BO3MOXKHOCTSMU
3I0pOBbsSl MMEIOTCSl M3JAaHUS B JIEKTPOHHOM BHJE B 3JIEKTPOHHO-OMOIMOTEYHBIX CHUCTEMax
«JIanp» n «fOpaitr».
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5.2 llepuoauyeckue U3IaHuUs

HassaHue nsgaHua MNepuoaunyHoctb | MecTo 3a KaKkue roapl XxpaHuTca
BbIXxoAa (B roa) XpaHe-
HUA
Bbuonorua. PedepaTnBHbIit 12 PX 1970-2020 Ne1-2
*KypHan. BUHUTH
brnoopraHuyeckaa xummsa 6 43 1975-2008, 2009 Ne 1-3, 5-6, 2010 -
2018 (1 nonyr.)
Brnodusmka 6 43 1959, 1961-2008, 2009 Ne 1-3, 5-6,
2010-2018 (1 nonyr.)
Brnoxumums 12 Y3 1944-45, 1947 — 2018 (1nonyr.)
BecTHMK akonormyeckoro ob- Y3 1999 Ne 3, 2000-2006, 2007 Ne 1, 3-4,
pa3oBaHua B Poccun 2008-2010, 2011 Ne 1-3, 2012,
2013 Ne 3, 2014- 2016, 2017 Nel
FeHeTMKa 12 43 1965- 2016, 2017 Ne 1-6
ypHan mukpobuosornu, anu- 6 Y3 2010-2018 Ne 1-3, 2019 Ne 1-3, Ne 5-6,
AeMUONoTUU U UMMYHOBMON0- 2020-
rmu
ypHan obuen 6uonornu 6 43 2009-2017 Ne 1-3, 2018 (1 nonyr.)
3awmTa OKpyrKatoLwen cpeabl B 43 2008 Ne7-12, 2009- 2012, 2013 Ne 7-12,
HedTerasoBom KomMnaekce 2014-2015, 2017 Ne 1-3
M3BecTtua BY3os Cesepo- 4 Y3 2010- 2012, 2013Ne 1-2, 4-6, 2014-
KaBKa3ckoro pernoHa. Cepua:
EcTtecTBeHHble HayKu
M3BecTtma PAH (po 1993 r. Us- 6 43 2009-2018 (1 nonyr.)
Bectua AH CCCP). Cepus: buo-
Noruyeckas
Mcnonb3oBaHWe 1 oxpaHa 12 43 2008-2017 Ne 1-2
NpuMpoaHbIX pecypcos B Poccun
Mukpobuonorus 6 43 2009-2018 Neo1-3
MoneKkynapHas 6uonorus 6 43 2008- 2016, 2017 Ne 1-3
MpuKnagHas 6UOXMMUA U MUK- 6 Y3 2008- 2013, 2014 Ne 1-5, 2015- 2016,
pobuonorus 2017 Ne 1-3
Ycnexu coBpemeHHol 6uono- 6 43 2008-2017
rmu
9Konorusa 6 43 2009-2018(1 noayr.)
DKOI0rMA U XKU3Hb 12 43 2003-2012
OKO0/10rMA U NPOMBbILLAEHHOCTb 12 43 2008-2017
Poccumn

1. Basel ganaeix komnaauu «IBUC» https://eivis.ru/
2. ITlomrOoTekcToBas KoJUIeKIus KypHaioB Ha uarhopme PLIHU (DnekTponHbie Bepcuun
Hay4HbIX xKypHanoB PAH) https://journals.rcsi.science/

5.3 uTepHeT-pecypchl, B TOM YHCJIEe COBPeMEHHbIe NpodeccuoHaIbHbIe 0a3bl JAHHBIX U
HH(OPMALIMOHHBbIE CIIPABOYHbIE CHCTEMbI

JuiekTpoHHas1 Oudauorexka Hayunoii 6udauorexun Kyol'y
http://megapro.kubsu.ru/MegaPro/Web
DNEKTPOHHBIN KaTajaor

[TocTymuienus nmurepaTypbl B OnbanoTeku hrimaaoB
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[TocTymuienust nuccepranuii u aBTopedepaTon

CraTby U3 NEPUOIUKHU U HAYYHBIX COOpHUKOB ¢ 2016 T.
Crarbu U3 NIEPUOIUKHN U HAYIHBIX COOPHUKOB 110 2016 T.
I"azeTsl 1 )KypHAIBI

OnexktpoHHas Oubnmoreka Tpy 0B yueHbx Kyol'yY

J1eKTPOHHO-0u0InoTeYHbIe cucTeMbl (IBC)

1.

2
3
4.
5

OBC «YHuBepcureTckas 6ubanoreka ommain» hitp://www.biblioclub.ru/

OBC «Jlamwpy» https://e.lanbook.com

O6pazoBarenbHas wiatpopma «kOpaiit» https://urait.ru/
9BC «ZNANIUM» https://znanium.ru/

OBC «BOOK.ru» https://www.book.ru

IIpodeccnonanbuble 6a3bl JAHHBIX POCCUHIiCKHTE

1.

2.
3.
4

o v

HarmonaneHas ayiekTponHas oudauoreka https://rusneb.ru/

Basel nannsix kommanun « IBUC» https://eivis.ru/

Hayunas snexkrponnas 6udnunorexka eLIBRARY.RU (HOB) http://www.elibrary.ru/
MMUAH. ITonHOTEKCTOBasA KOJUIEKLMS MATEMATHUYECKUX KYPHAJIOB
http://www.mathnet.ru

Kypnan KanTtoBas snexrponuka https://quantum-electron.lebedev.ru/arhiv/
Kypnan Ycenexu pusndeckux Hayk https://ufn.ru/

[TonHoTeKkcTOBAsI KOJUIEKIMS )KypHasIoB Ha iarpopme PITHU (DnexTponHble Bepcuun
Hay4HbIX )KypHanoB PAH) https://journals.rcsi.science/

[pesunentckas 6udaroreka um. b.H. Enbruna https://www.prlib.ru/
DnexTpoHHas OMOIMOTEYHAs CUCTEMa COIMO-TyMaHuTapHoro 3Hanus «SOCHUM»
https://sochum.ru/

HNupopmanoHHbIe CIPABOYHbIE CHCTEMBI

1.

KoncynperanT [Ltoc - cripaBodHast TpaBoBasi cUCTEMa (JJOCTYII IO JIOKAJILHOM CETH C
KOMITBIOTEPOB OMOJIMOTEKH )

IIpodeccnonanbublie 0a3bl JAHHBIX 3apy0eKHbIC

1.
2.

P w

Kypuanst uznarenscrea Wiley https://onlinelibrary.wiley.com/

[MonnotekcroBas komtekius kHur eBook Collections m3narensctBa SAGE Publications
https://sk.sagepub.com/books/discipline

IMonrotekcroBas komtekius kuur EBSCO eBook https://books.kubsu.ru/

Pecypcsr Springer Nature https://link.springer.com/, https://www.nature.com/

Chemical Abstracts Service (CAS) SciFinder Discovery Platform https://scifinder-
n.cas.org

Questel. baza mannsix Orbit Premium edition https://www.orbit.com

[TomHOTEKCTOBBIE KOJUICKIIMK KHUAT u3aTenscTBa American Institute of Physics Publish-
ing (AIPP Ebook) https://pubs.aip.org/books

[MosHOTEKCTOBAs apXUBHASI KOJUICKITHS XKYPHAIOB n3aarenbcTBa American Institute of
Physics Publishing (AIPP Digital Archive) https://pubs.aip.org/

China National Knowledge Infrastructure. 51 CNKI Academic Reference (AR)
https://ar.oversea.cnki.net/
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Ba3bl TaHHBIX OTKPBITOrO J0CTyNA
1. KwubepJlenunka http://cyberleninka.ru/;
2. AwmepukaHcKkas mareHTHas 0a3za maHHbIx _Nttps://www.uspto.gov/patents/search/patent-
public-search
3. Jlexkropuym TB - Bunmeonexkuuu Beaymux jgekropor Poccun hitp://www.lektorium.tv/
4. llpuopurerHsie HayuHble HanpasieHus PY JIH. CneunanbHble KOIEKINN
https://priority-lib.rudn.ru/

ba3b1 nannbix Kyol'yY
1. OrtkpeiTasg cpena MOLyJIbHOTO JUHAMUYECKOTo 00ydenus: Kyol'y
https://openedu.kubsu.ru/
2. ba3za yueOHBIX MJIaHOB, y4eOHO-METOINISCKUX KOMIUJICKCOB, ITyOIUKaui 1 KOH(epeH-
muii http://infoneeds.kubsu.ru/
3. DmnekrponHslii apxuB gokymentoB KyoI'Y _http://docspace.kubsu.ru/

6. Meroauyeckue yKa3zaHuUsl Jisl OOYYAIOIIMXCSl [0 OCBOEHHMIO JUCHMILIMHBI
(Mmonmy.ist)

Opranuzanus o6pa3oBaTeIbHOTO MpoLEcca periaMeHTupyeTcs yyeOHbIM IIAHOM M pac-
[MCaHUEM Y4yeOHbIX 3aHATHH. SI3bIk 0OyueHMs (mpenonaBaHus) — pycckuil. [[is Bcex BUIOB
ayJIMTOPHBIX 3aHATUHN aKaJeMUUYECKUN Yac yCTaHABIMBAETCS IPOAOIKUTEILHOCTBIO 45 MUHYT.

[Ipu ¢GopmupoBaHUM CBOEH WHAMBHIYaJbHOH 00pa30BaTENbHONW TPACKTOPHH O0yYaro-
IIMHCS UMEET MPaBO Ha Mepe3adéT COOTBETCTBYIOIUX JTUCIHILIMH U MPO(ECCHOHAIBHBIX MOJTY-
JIei, OCBOSHHBIX B MPOIIECCE MPEAMISCTBYIOMIET0 00yUeHUs, KOTOPBI OCBOOOXIAeT 00yJaroIe-
rocst OT HEOOXOIMMOCTH UX TIOBTOPHOT'O OCBOEHUSI.

Jlexknun

JIEKIIMOHHBIN KypC MpeanojaracT CUCTEeMAaTU3UPOBAHHOE M3JI0KEHNE OCHOBHBIX BOIIPO-
COB y4eOHOT0 IJIaHa.

Ha niepBoii nexnuu iekTop 00s13aH MpeIynpeInTh CTYACHTOB, IPAMEHUTEIHFHO K KAKOMY
6a30BoMy yueOHUKY (yueOHUKaM, y4eOHBIM MOCOOHSIM) OyAeT MPOYUTAH KypC.

JIeKIMOHHBIN KypcC JOJDKEH AaBaTh HauOONbLINK 00bEM MH(pOpMaAMU U 0OecreunBaTh
6osee rirybokoe MOHMMaHKHE Y4eOHBIX BOIPOCOB MPH 3HAYUTEIBHO MEHBILIEH 3aTpaTe BpeMeHH,
4yeM 3T0 TpeOyeTcsi OOJIBIIMHCTBY CTYJICHTOB Ha CAMOCTOSITENIbHOE U3yUeHHE MaTepHara.

JlaGopaTopHble (IpaKTH4YeCKHE) 3aHATHUS

Kypc BbinmonHeHus: nabopaTOpHBIX (MIPAKTHYECKMX) PabOT HAaYMHAETCS 3aHATHEM I10
03HAKOMJICHHUIO C TeXHHUKOH Oe3omacHocTH. HeoOxoanMoe it BBIOTHEHUS 3a7aHus 000pyI0-
BaHHE BbIIAET 1a00paHT.

Texkymmii KOHTpOJNb Ha J1a0OpPaTOPHBIX (IMPAKTUYECKUX) paboTax MPOBOAMTCS B BUIE
YCTHBIX OIPOCOB, 10 UTOraM J1IaOOpaTOpHBIX paboT oopmisieTcs nmucbMeHHas padora (OTYET).
OuenuBaeTcst XoJ J1abopaTOpPHBIX Pa0OT, NOCTUTHYTHIE PE3yJbTaThl, O(POpPMIIEHHE COTIACHO
I'OCT, cBOEBpEMEHHOCTH CPOKA CIAYH.

OnenuBanue 1a00paTOPHBIX (IPAKTUUECKHUX) paOOT BXOJUT B MPOEKTHYIO OIIEHKY.

B xoxe maboparopHoii pabOTHI CTYIEHT JOJIKEH:

— O3HAKOMMTCS C TEMOH, 11eJIbI0, 3a/la4aMU 3aHSTHS;

— 03HAKOMMTBCS C MPEJI0KEHHBIMU K 3aHATHIO BOIIPOCAMU;

— U3Y4YHUTh COOTBETCTBYIOLIUI JICKIIMOHHBIN MaTepHa;
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— U3Yy4YNUTh OCHOBHYIO JINTEPATYPY B COOTBETCTBHM C TEMOU U CIIUCKOM,;

— U3YYUTh JOINOJHUTEIBHYIO JINTEPATYpPy B COOTBETCTBUM C TEMOM U CIIUCKOM;

— O3HAKOMMTHCS C PAKTUYECKUMU 33JaHUSIMU U XOJIOM UX BBITIOJHEHUS,

— BBINIOJIHUTD NPEJIOKEHHBIC TPAKTHYECKUE 3a/JaHHsI B COOTBETCTBUU C XOZOM pabOTHI;
— MAUCbMEHHO 0()OPMUTH BBIMOIHEHHYIO padoTy, CAeNaTh CTPYKTYPHUPOBAHHBIE BHIBOIBI.

Hanucanue pedeparon

Pedepar — nucbmennas pabora o6béMoM 10—18 MamMHOMMCHBIX CTPAHUII, BBITOJIHsIE-
Masi CTyJICHTOM MariucTparypbl B TE€4€HUE JUIUTEIBHOTO CPOKa (OT OAHOM HEAETH 10 MECSIIA).

Oyukimu pedepara: wHbOpMaTHBHAS (03HAKOMUTEIIbHAS); MOUCKOBAs; CIPABOYHAS;
CUTHAJNIbHAS; WHIUKATUBHAS, aJpecHas KOMMYHUKaTuBHas. CTENEHb BBIMOTHEHHS dTUX (yHK-
[UI 3aBUCUT OT COJIEPKaTENbHBIX U (hOpMaIbHBIX KauecTB pedepara.

TpeboBanus k sA3bIKY pedepaTa: OH JOHKEH OTIMYATHCS TOUHOCTHIO, KPATKOCTHIO, SICHO-
cThi0 U mpoctoToil. [Tomumo pedepupoBanus MPOYUTAHHON JTUTEPATYpPhI, OT CTYAEHTAa Maru-
CTpaTypbl TpeOyeTcs apryMEeHTUPOBAHHOE U3JI0KEHNE COOCTBEHHBIX MBICIIEH 10 paccMaTpuBae-
MoMmy Borpocy. Temy pedepata MOXKET MPEUIOKHUTH MpernojaBaTeslb UM caM CTYICHT, B IO-
CJIeTHEM cllydae OHa JOJKHA OBITh COTJIACOBaHA C MPEIOo/1aBaTeIeM.

CrtpykTypa pedepara:

1. TutrynbHBIN ITUCT. YKa3bIBaIOTCS Ha3BaHHE y4eOHOTO 3aBeleHUs, Kadeapbl, Ha3BaHUE
pedepara, npeamera, GaMUINN aBTOPA U PYKOBOAUTEJS, TOI.

2. OrnaBieHue, B KOTOPOM yKa3aHbl Ha3BaHUS BCEX paslieloB pedepaTa U HOMepa cTpa-
HUII, YKa3bIBAIOIIIME HAUajI0 ATHX Pa3/IeNioB B TEKCTE pedepara.

3. Beegenue (1,5-2,0 ctpanuiisl). Bo BBeieHUN apryMEeHTHPYETCSl aKTyalbHOCTh HUCCIIe-
JIOBaHUS, T.€. BBIABISIETCS MPAKTUYECKOE W TEOPETHUECKOE 3HAUEHHUE TAHHOTO WCCIICTOBAHMSL.
Jlanee KOHCTaTUPYETCS, YTO CACIAHO B IAHHOW OOJACTH MPEAIIECTBEHHUKAMHU; TTEPEUUCIISIIOTCS
MIOJIOKEHHS, KOTOPBIE JOJDKHBI OBITh 00OCHOBaHBI. BBelneHHe MOXKET TakKe CoJepk arb 0030p
HUCTOYHUKOB WJIN SKCIIEPUMEHTAIBHBIX JIAHHBIX, YTOUHEHUE WCXOJHBIX MOHITHA W TEPMHUHOB,
CBEJICHMsI O MeToax uccienoBanus. Bo BBegeHnn o6s3arenbHO GOpMyIupyeTcs 1Lelb U 3a7aun
pedepara.

4. OcHoBHas yacTtb. OHa MOXKET COCTOSITh U3 OJTHOW HJTM HECKOJBKUX TJIAB M TPEAIoia-
raeT OCMBICIICHHOE W JIOTHYECKOE HM3JIOKCHHE TIIaBHBIX TMOJIOKCHUU W WJICH, COIepiKaluxcs B
U3YYCHHOH JInTeparype. B TekcTe 00s3aTebHBI CCHIIKM Ha IIEPBOUCTOYHHKH.

OcHOBHast 4aCTh pacKphIBaeT cojaepkanue TeMbl. OHa Hambosee 3HAUMTENbHA 10 00bE-
My, HauOoJee 3HauMMa M OTBETCTBEHHa. B Hell 000CHOBBIBAIOTCS OCHOBHBIEC TE3UCHI pedepara,
MPUBOJIATCS pa3BEPHYTHIC apTyMEHTHI, MIPEAIOIAralOTCsl TUIIOTE3bI, Kacaloluecs CyliecTBa 00-
Cy’KJaeMoro Borpoca. BaxkHO mpociennTh, YTOObI OCHOBHAS YacTh HE uMena (popMy MOHOIIOTA.
ApryMeHTHpYSI COOCTBEHHYIO MO3HIIMIO, MOKHO U JIOJDKHO aHAIU3UPOBATh M OIEHUBATH MO3H-
MU Pa3JIMYHBbIX HCCIEI0BATENeH, ¢ YeM-TO COTJANIaThCs, YEMY-TO BO3PaXKaTh, KOI'O-TO OIpPO-
Beprarh. YCTaHOBKA Ha JUAJIOT MO3BOJIUT M30€KaTh HEKPUTUYECKOTO 3aMMCTBOBAaHHUS MaTepua-
J1a U3 4yKHUX TPYJA0B — KOMITHJISIIHH.

5. 3akmtouenue. ConepKUT TIaBHbIC BBIBOABI U UTOTH M3 TEKCTa OCHOBHOM YacTH, B HEM
OTMEUAETCsl, KaK BBIMOJHEHBI 331a4d U JIOCTUTHYTHI JIK 1eNH, CHOPMYITUPOBAHHBIE BO BBEICHUU.
31eck ke MOTYT HaMeuaThCs U TalbHEeUIINe MepCIeKTUBBI Pa3BUTHS TEMBI.

6. [Ipunoxxenne. Moxet BKJItO4aTh rpaduKu, TaOIUIBI, PUCYHKH.

7. bubnuorpadus (CUCOK JIUTEPATYphl). 3/1€Ch YKa3bIBA€TCS PEaTbHO HCIIOIh30BaHHAS
JU1s HancaHus pedepara nmurepatypa. CIUCOK COCTaBISETCS COTJIACHO NMpaBWiaM OuOImorpa-
(UYECKOTro OMUCaHUS.

Oransl paboThl HaJA pedeparom:
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Paboty Han pedepaTtoM MOXKHO MOAPA3ACIUTH HA TPH dTAra:

— MOATOTOBUTEIbHBIN, BKIIOYAIOIIMKM HM3y4EHHE IpEeIMeTa UCCIIEeI0BaHuUs, IOUCK COOT-
BETCTBYIOIIHNX JINTEPATYPHBIX HCTOUHUKOB, PA0OTY C HUMH;

— U3JI0KEHHUE PE3YJIbTaTOB U3yUEHUS B BUJE CBSI3HOTO TEKCTA;

— yCTHOE coo0IIeHne o Teme pedepara.

OO6ue TpeOOBaHUS K TEKCTY !

Tekct pedepara NOKEH MOAYMHATHCS ONPEACICHHBIM TPEeOOBAaHUAM: OH JIOJDKEH pac-
KpBIBaTh T€My, 00Ja/1aTh CBS3HOCTBIO M LEIHHOCTHIO. PacKphiTHE TEMBI MpeArnojaraeT, 4To B
TEKCTe pedeparta U3IaraeTcsi OTHOCAIIUICS K TeMe MaTeprall U IPEAoNaraloTcs MyTH PeleHHs
coaepxaiieiics B pedepare mpoOIeMbl; CBI3HOCTh TEKCTA MPEAIOIaraeT CMbICIOBYIO COOTHOCH-
TEJIBbHOCTh OTHEJBbHBIX KOMIIOHEHTOB, & IIEJIbHOCTh — CMBICIOBYIO 3aKOHYEHHOCTh TekcTa. C
TOYKH 3PEHUS CBSI3HOCTU BCE TEKCTHI ACIATCS HAa TEKCThI-KOHCTATAIIMM U TEKCThI-PACCYKICHHUS.
TeKCThI-KOHCTATAIIMK COACPKAT Pe3yIbTaThl 03HAKOMIICHUS C TIPEIMETOM U (PUKCUPYIOT YCTOMU-
YUBbIE U HECOMHEHHBIE CYXXICHHs. B TekcTax-paccyXIEHHUSX OJHU MBICIH HU3BIEKAIOTCS U3
JIPYTUX, HEKOTOpbIE CTaBATCSA IOJ COMHEHHUE, Ma€TCsl UM OILIEHKA, BBIIBUTAIOTCA PAa3IUYHBIC
MIPEIOJIOKEHUS.

TpeboBanus, npenbsaBasieMbie kK odopmieHHo pedepara:

O0BEMBI pedepaToB KonebdmoTcs B npenaenax 10—18 mammHONMMCHBIX cTpaHull. Pabora
BBITIOJHSETCSI Ha OJHOW CTOpPOHE NucTa crangaptHoro ¢opmara. Ilo obenm croponHam nucra
octapisitoTcs moss pasmepom 30 MM cneBa u 15 MM crmpaBa, pekomenayercs mpugpt 12-14
MyHKTOB, HHTEepBal — 1,5. Bece nmucThl pedeparta H0KHBI OBITH IPOHYMEPOBAHHBI.

IIpoBepka:

[Tpu mpoBepke pedepara npenogaBaTeIeM OIEHUBAIOTCS:

— 3HaHMS ¥ YMEHHUSI Ha YPOBHE TpeOOBAaHUMN CTaHIapTa KOHKPETHOM TUCIUTIIINHBI,

— XapaKTepUCTUKA pean3alluy LeNH U 3a]a4 UCCIIEIOBaHMS;

— CTeneHb 000CHOBAHHOCTH apryMEHTOB U 00001IEeHUI;

— CTETEeHb 3aBEpUIEHHOCTH pedepaTUBHOIO UCCIIEI0OBAHUS;

— UCTOJIb30BAHUE JTUTEPATYPHBIX UCTOUHUKOB,;

— KyJIbTypa MUCbMEHHOTO U3JIOKEHUSI MaTepHaa;

— KyJIbTypa opOpMIIEHUS MaTeprajIoB paboThlI.

B ocBoenun AMCHUIUIMHBI MHBATUIAMU M JUIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU
30POBbsl  OOJIBIIIOE 3HAYEHHE HMEET WHIWBHUAyalbHas ydeOHas pabora (KOHCYJIbTAI[HMH) —
JIOTIOTHUTEILHOE Pa3bsICHEHHE yueOHOro MaTepuara.

NunuBuayanbHble KOHCYJBTAIIMM 1O TPEAMETY SBISIOTCS BaXXHBIM  (DakTOpoM,
CMOCOOCTBYIOIIUM WHIMBHAYATU3alUA OOYUYEHUSI U YCTAHOBJIECHUIO BOCITUTATEILHOTO KOHTAKTa
MEXIy TpernojaBaTeieM W OOyYarolMMCs WHBAIAIOM WM JHUIOM C OrPaHUYCHHBIMHU
BO3MOKHOCTSIMU 3/I0POBBSI.

7. MaTtepuajibHO-TEXHUYECKOe o0ecriedeHne 1o JUCHUIIHHE (MOIYJTI0)

HanMmeHoBaHue crienUalbHBIX I10-
MEIEeHUH

OcHaEHHOCTD CIIENUAILHBIX MO~
MEIeHUH

Hepequb JIMIICH3UOHHOTI'O IPO-
rpaMMHOI0 obecreveHus

VYdeOHbIe ayTUTOPUU [UIS TIPOBEJIC-
HHS 3aHSATHN JIEKHMOHHOTO THIIA

MebGenb: yueOHast MmeOenb
TexHn4eckue cpecTBa 00yUEHUS:
9KpaH, NPOEKTOP, KOMIBIOTEP

Microsoft Windows
Microsoft Office

YdeOHbIe ayTUTOPUU [UIS TIPOBEJIe-
HUS 3aHATUN CEMHHAPCKOTO THIIA,
TPYNIIOBBIX W  WHAWBUIYATbHBIX
KOHCYJBTAIli, TEKyIIero KOH-
TPOJISL W TPOMEKYTOYHOH arrecta-

Mebenb: yueOHast MmeOenb
TexHnueckue cpeacTBa 00yUEHHsL:
9KpaH, MPOEKTOP, KOMIBIOTEP

Microsoft Windows
Microsoft Office
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win | |

Jlis caMoCTOSITENbHON paboThl 00YyYaOLIMXCS IPELyCMOTPEHBI IIOMEIEHUS, YKOMILIEK-
TOBAHHBIC CHEIMATU3UPOBAHHON MEOEIbI0, OCHAIEHHBIE KOMIIBIOTEPHOW TEXHUKOW C BO3MOXK-
HOCTBIO NOJKIIOYEHUs K ceTu «/HTepHeT» M obecrieueHHeM JOCTyIa B 3JIEKTPOHHYIO MH)Op-

MalMOHHO-00Pa30BaTEIbHYIO CPENY YHUBEPCUTETA.

HaumMmeHnoBaHue noMemeHu ais
CaMOCTOSATEIILHOU paboThI 00yYa-

OcCHAaIEHHOCTH TOMEIEHUHN [T
CaMOCTOSATEIILHOU paboThI 00yYa-

IlepedeHp IMLIIEH3MOHHOTO MPO-
rpaMMHOT0O o0ecriedeHus

FOIMXCS FOIIMXCS
[omemenune s camocrosaTenbHOM | Mebenb: yueOHas mebenb Microsoft Windows
paboTel 00yuarommuxcs (untansHbiii | Komrutekt — cnenuanusuposanuoi | Microsoft Office
3an Hay4Ho# 6ubnuoTexn) MeOesr: KOMITBEOTEPHBIE CTOJBI

O6opynoBanue: KOMITbIOTEpHAst

TEXHHKA C IMOJKIOYCHHEM K HH-

(hopManroHHO-

KOMMYHHKalMOHHOU cetu «HHTep-
HET» W JOCTYIIOM B 3JIEKTPOHHYIO

HHPOPMATMOHHO-
o0pa3oBaTenbHyI0 cpeny obpa3oBa-
TENBHOM OpraHM3alHH, BeO-

KaMmepbl, KOMMYHHKAIIHOHHOE 000-
pyIoBaHue, oOeCIeUYHBAOIIEE [0-
CTYIl K CeTH MHTEpHET (IPOBOJHOE
COeIMHEHUEe U OECHpOBOJHOE CO-
enunenune o texuomoruu Wi-Fi)

Ilomeenue a1 caMOCTOATEIbHON
paboTtsl oOyuaromuxcs (aymn.437a)

MebGenb: yueOHast meOenb

O6opynoBanue: KOMIBIOTEpHAsI
TEXHUKA C IOJKIIOYCHUEM K HH-
(hopManmoHHO-

KOMMYHHKaMOHHOHN cetn «MHTep-
HET» W JOCTYIIOM B 3JIEKTPOHHYIO
HHPOPMAMOHHO-

obOpazoBaTenbHyI0 cpeay oOpa3oBa-
TEJIbHOW OpraHu3alyiu, KOMMYHHU-
Kal[MOHHOE O00opyaoBaHue, obec-
MeYyMBarollee JOCTYl K CETH WH-
TepHEeT (TMPOBOJHOE COCTMHEHHE U
OecCrpoBOJIHOE  COEIMHEHUE  TI0
texHonorun  Wi-Fi), wmynbTiMe-
JIMAHBINA TeJeIKpaH

Microsoft Windows
Microsoft Office
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