MHUHHUCTEPCTBO HAYKH U BLICHIET'O OBPA3OBAHUSI POCCUMCKOM ®ENEPAIINA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

= TUSUR YTBEPXJIAIO
m m UNIVERSITY [TpopekTop no yuebHO# padoTte
DowysaeaT NOONMCEM 3NEKTRO WHOM NOGEN B
Copreduear: all19608 cdf-4455-b54e-5235117c1B5c
Baaaenew Cenqeneo MNapes Bacassenn

Hencraamensd. ¢ 1/.09. 2019 no 16.09,.2024
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Hudposusauus puHaHCOBOH cepbl

YpoBeHb 00pa3oBaHus: BhIcIee 00pa30BaHue - CIEIUATUTET

Hampanenue noaroroBku / cneruanbHOCTh: 38.05.01 DxoHoMuveckasi 6€30MaCHOCTh

HanpasnenHocts (mpoduis) / cnenuanuszanus: IKOHOMHKO-IIPaBOBoe odecriedyeHue IKOHOMHYECKOi
0e3omacHOCTH

®dopma 00ydeHUs: 3a09HAA

®akynpreT: 3uB®, 3204HbIN M Be4epHUil (PpaKyJIbTEeT

Kagpenpa: KUBIBC, Kadeapa komimiekcHOH HH(POPMALMOHHOI 0€30MaCHOCTH 3J1eKTPOHHO-
BbIYHCJIUTEIbHBIX CHCTEM

Kypc: 2,3

Cemectp: 4, 5

VY4eOns1ii mnan zHabopa 2020 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpPEMCHU

Ne Buapl yueOHO A€SITEIBHOCTH 4 cemecTp 5 cemectp Bcero J2B107080%000
1 |Jlekuumn 4 4 8 4acoB
2 |IIpakTHueckue 3aHATHS 4 4 8 4acoB
3 |Bcero aymuTOpHBIX 3aHATHI 8 8 16 4acoB
4 | CamocrosTenbHas paboTa 28 60 88 4acoB
5 |Bcero (0e3 sx3amMeHa) 36 68 104 4acoB
6 |IlogroroBka u crava 3auyera 0 4 4 4acoB
7 | OOwas TpyI0eMKOCTh 36 72 108 4acoB
3.0 3.E.

KontponsHubie paboThl: 5 cemectp - 1
3auér: 5 cemecTp

Tomck
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;{pbl
nporokor Ne 12 oT « 26 » 11 2019 r
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (cnenuanbHocTh) 38.05.01 DxoHomuueckas Oe3omacHOCTh, yTBepxkaeHHoro 16.01.2017 rona,

paccmoTpena u onobpeHa Ha 3acenanuu kapenpsl KUBOBC «  » 20 roma, MPOTOKOI
Ne .

PazpaboTuuk:

nouent kap. KUB3BC E. E. JlynéBa

3aBenyronmii o0ecnieunBaromeii kad.
KNBOBC A. A. lllenynaHoB

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Jexan 3uB® . B. Ocurmos
3aBeAyIOIHi BRITYCKAIOIICH Kad.

KHMB2BC A. A. lllenynanos
OKCIIepTHI:

JlotieHT Kadeapbl KOMITJIEKCHON MH-

(hopMaIMoHHO# 6€30MacHOCTH DJIEK-

TPOHHO-BBIYUCIIATEITHHBIX CHCTEM

(KNB2BC) A. A. Kones

JlonieHT Kadeapbl KOMITJIEKCHOM MH-

(dhopMaoHHO# 6€30MacHOCTH dJIeK-

TPOHHO-BBIYUCIIUTEITHHBIX CHCTEM

(KNBSBC) K. C. Capun
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
MO3HAKOMUTH CTYJICHTOB C COBPEMEHHBIMH aJTOPUTMAMH MAITMHHOTO OOYYEHHUS M BO3MOXKHOCTSI-
MU UX MPUMEHEHUS JUIS pellieHus 3a1a4 (GMHAHCOBON HAYKU;
JIaTh MPAKTHYECKUN HABBIK MOCTPOCHHS AHAIMTHYECKUX MOEJICH W TOCIEIYIONIETO aHalu3a |
00pabOTKM IKOHOMUYECKUX JIaHHBIX C IOMOIIIBIO s3bIKa Python;
MMO3HAKOMUTH CTYJICHTOB C TEXHOJIOTHEH OJIOKUYCHH, BKIIIOUast Cephl €€ MPUMEHEHHSI, MEXaHU3MBI
paboThl U METOMIBI CO3JJAHMSI KPUIITOBAIIOTHI HA OCHOBE JJAHHOW TEXHOJIOTHH.

1.2. 3ajaun AMCUMILINHBI
— TIOJIyYEHHE TEOPETHUYECKUX 3HAHWH M TPAKTHUYECKUX HABBIKOB, TO3BOJIIONIMX OPHUEHTUPO-
BaThCs B 3aJlavax IUQpoBU3anMKU (PUHAHCOBOUW CQEpHl ¢ yUETOM BOMPOCOB SKOHOMHUYECKOH 0e30IacHo-
CTH,
—  TIONyYeHUE MPAKTUICCKUX HABBIKOB IMIOCTPOSHUS U MCIIOIb30BAHUS MOJIEJICH MAIIIMHHOTO 00Y-
YSHUS JIJIS pelIeHHs 33129 (DMHAHCOBOW HAYKH, BKITIOYAs BEIPAOOTKY IPOTHO30B ¥ PEKOMEHIAITHIH.

2. Mecto mucuuninebl B ctpykrype OIIOII

Huctunnuna «{udpouzamms ¢unancosoit cheprs» (b1.B.04.01) otHOCUTCst K O10Ky 1 (Bapua-
THUBHAs 4acThb).

[IpeamiecTByOmMUMHA JUCIUTUIMHAMY, (OPMUPYIOIIMMH HAadaJIbHBIC 3HaHWS, ABIAIOTCS: [{udpo-
Bu3anus GuHaHcoBOU cdeprl, MHDOpManmoHHBIE CUCTEMBI B SKOHOMUKE, OCHOBBI MTPOTPaMMHUPOBAHUS,
Crarucruka.

[Tocnenyromumu aucuuIuinHaMu sBisitorces: L{udpoBuzanus puHaHcoBoOM cepsl.

3. TpeGoBaHus K pe3yJibTATAM OCBOCHMS JUCHMILTAHBI

[Tponecc n3yyeHus JUCUUIUIMHBI HapaBieH Ha (GOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

— TIK-28 crmocoOHOCTBIO OCYIIECTBIATH COOp, aHAU3, CUCTEMATU3AIINIO, OIICHKY U MHTEPIIpE-
TAIMIO TAaHHBIX, HEOOXOIMUMBIX ISl PEIICHHUs IPOPEeCCHOHATBHBIX 33/1a4;

— TIK-29 crocoOGHOCThIO BEIOUpATh HHCTPYMEHTAIbHBIE CPENICTBA s 00paboTKH (HMHAHCOBOM,
OyXraJTepcKoi 1 MHOIM 9KOHOMUYECKON HHPOpMalMi 1 000CHOBBIBAaTh CBOM BHIOOD ;

— TIK-31 crnocoOGHOCThIO HAa OCHOBE CTATUCTHYECKHX JaHHBIX MCCIIE0BAaTh COLMAIBLHO-IKOHO-
MHUYECKHE MPOLIECCHI B LENAX MPOrHO3UPOBAHMS BO3ZMOXHBIX YIPO3 5KOHOMHUYECKON 0€30MacHOCTH;

B pe3ynbraTe u3ydueHus JUCIUIUIMHBI 00YyJaOIUICs TOKEH:

— 3HATh MOJXOJbI, MCIIOJIb3yeMble JJISi MOJAEIMPOBAHUS TOKa3zaTelel, BKIOYas 0COOEHHOCTH
MPUMEHEHHUS MAIIUHHOTO 00YYeHHs 110 CPABHEHHIO C SKOHOMETPUYECKUMU MOAX0AaMU. OCHOBHBIE METO-
Ibl KJaccu(UKAMM U PErPecCUd MPUMEHSEMbIe Ul pelieHUs 3a1ad (MHAHCOBOM OpraHU3alud, B TOM
4yucie, B 001acTi paboThl ¢ KIIMEHTaMHU, TOBBIMICHHS Y)PEKTUBHOCTH Pa3IUYHBIX MPOIeccoB (prHAHCO-
BOI OpraHu3alyy, MpOrHO3UPOBAHUS MAKPOIKOHOMUYECKUX MOKa3aTeIeid. OCHOBHBIC MOJIOKEHUS TEXHO -
Joruu OJOKYEHH, B TOM YHCIIe, MEXaHU3M U MPUHIIUIIBI pa0OThI, LIEHTPAIM30BaHHbIE U ACLIEHTPAIN30BaH -
HBIE CHCTEMBI, UX MPEUMYILECTBA U HETOCTATKH.

— ymeThb (GOpMHUPOBATh NOJIXO/IINE IS aHATN3a MAaCCUBbI (DMHAHCOBBIX JaHHBIX (HOPMYIHPO-
BaTh FMIOTE3bI U UCIOJIb30BaTh JAAHHBIC ISl UX BepUUKALMU CTPOUTH MOJENIM HA OCHOBE METOJIOB Ma-
IMIMHHOTO OOY4YeHHs yYUTHIBATh CTATUCTUYECKHE OCOOCHHOCTH (PMHAHCOBBIX JAHHBIX MPH MOCTPOCHUH
MoJIeNIel U MPU MHTEPHpPETaAlUu Pe3yIbTaToB MOJYyYEHHBIX B XO/I€ MCIOJIb30BaHUS MOCTPOCHHBIX MOJE-
JIei. IPOEKTUPOBATh CIIEHAPUH UCIIOIb30BaHUs OlOKUeiiHA B OU3HECE.

— BJaJeThb HaBbIKaMU (OPMHUPOBAHUS MaccHBa (PMHAHCOBBIX JAHHBIX, IPUTOJHBIX ISl aHAHU-
3a; HaBbIKAMU [TOCTPOCHUS THIIOTE3 M UX BepU(UKAIIMH Ha OCHOBE UCIIOJIb30BAHHUS UMEIOIIMXCS TaHHBIX;
HaBbIKaMU pa0OThI MO TUIIOBOW METOIUKU OOydeHUS MOJIENH U €€ Bepu(UKALKUU U MOCIEIYIOIIEro Uc-
MOJIH30BAHUS JUIsl PEeIICHHs 3a/a4 B 00JacT (PMHAHCOB; HABBIKAMU MOCTPOCHUS CLIEHApUsl MCIIOJIb30Ba-
HUS TEXHOJIOTUH OJIOKYeHH B Ou3Hece.
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4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI1 padoThI
OO0mast TpyI0EMKOCTb JUCHHUILUINHBI cocTaBisieT 3.0 3aUeTHBIX €IMHUILIBI U IIPECcTaBIeHa B Ta0Iu -

ue 4.1.
Tabmuna 4.1 — Tpy1oeMKOCTh AUCIUILUIMHBI
Bupl yueOHO A€ TEIIBHOCTH Bcero yacos CemecTpsl
4 cemectp 5 cemectp
AyrmuTopHsble 3aHATHS (BCETO) 16 8 8
Jlexuun 8 4 4
[IpakTHueckue 3aHATUS 8 4 4
CamocrosTenbHas pabota (Bcero) 88 28 60
BrinosnHeHNE MHAWBUAYAIBHBIX 3aJaHUN 30 13 17
IIpopaboTKa JEeKIIMOHHOTO MaTepuana 14 7 7
CamocTosTenpHOe H3ydeHne TeM (BOIIPOCOB) 31 8 23
TEOPETUYECKON YaCTH Kypca
[ToaroroBka K MpakKTUYECKUM 3aHATHUSIM, 4 0 4
ceMHHapam
[ToaroroBka u HarMcaHWe OTYETA MO MPAKTUKE 8 8
[ToaroroBka k Tecty 1 1
Bcero (6e3 3x3amena) 104 36 68
IToaroroBka u caaya 3adera 4 0 4
OO6mmast Tpy1I0€MKOCTb, 4 108 36 72
3aueTHbie EquHAIIBI 3.0
5. Conepxxanue QTMCUMILIHHBI
5.1. Pa3genanl IMCHUILIAHBI M BHALI 3AaHATHHA
Paznensl IUCUMIUTMHEI ¥ BUABI 3aHATHH PUBEACHBI B Tabmmie S.1.
Tabmua 5.1 — Pasgens! IUCHUILIMHEL U BUALI 3aHSITHI
Bcero
4acoB
[Tpak. Cam. dopmupyembie
HasBanus pa3nenos QUCHUIIIINHBL Jlek., 4 (Ce3
3aH., 4 | pa0., u KOMIIETEHIIUN
JK3aMEH
a)
4 cemectp
1 Benenue B mamnHHOM 00ydenue. [Iporxo- 2 1 8 11 [1K-28, T1K-29,
3UpPOBAHKE C TOMOIIbIO MAITUHHOTO 00y4e- [IK-31
HUS
2 IIporHo3upoBaHueE C MOMOIIBI0 MAIIMHHOTO 1 1 8 10 [1K-28, T1K-29,
oOyueHus IK-31
3 OnTuManbHOE yrpaBieHue B (puHaHCAX. 1 2 12 15 [1K-28, T1K-29,
[IK-31
HWroro 3a cemectp 4 4 28 36
5 cemecTp
4 TlpuMeHeHrEe METOIOB MAIIMHHOTO 00y4e- 2 2 34 38 [TK-28, I1K-29,
HU B aHAJIA3€E IIPOLECCOB. IK-31
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5 TexHoJorus OJIOKUYEHH 2 2 26 30 T1K-28, I1K-29,
IK-31
Hroro 3a cemectp 4 4 60 68
Hroro 88 104
5.2. Coaep:xanue pa3aejioB IMCHUILIHHBI (110 JIEKIIASIM)
CopneprkaHue pa3ienoB JUCIHUILIKMH (TI0 JIEKIUSAM) IPUBEAECHO B Tabnuie 5.2.
Tabmuia 5.2 — Coneprkanue pa3faesnoB JUCHUIUIMH (10 JICKIHSIM)
Copneprxkanue pas3znenos gucuumuingel (mo | Tpynoemxocts, | @opmupyemblie
HazBanus pa3znenos AeP pas ACH ( 24 ’ PMHDPY
JICKITUSIM) q KOMITETEHIIUU
4 cemecTp
1 Beenenue B OKOHOMETpPHKA U MALIMHHOE 00yYeHHE. 1 ITK-28, T1K-29,
MalIMHHOM oOyuyenue. | KU3HEHHbIN UK MOJAEIN U Talbl )KU3HEH- I1K-31
[Iporno3uposanue ¢ HOTO LIMKJIA.
ITOMOIIIHEO MAITUHHOT
g OIIIBIO Ma OT0 | Bencnue B Python. JupyterLab. Turmsi 1
HUS
oby1e nepeMeHHbIX. ba3zoBrie onepanyu. Pandas,
NumPy.Buzyanuzamnus qanasix B Python.
Matplotlib u Seaborn.
Hroro 2
2 IIporuosuposanue ¢ | [Ipumenenne metonoB ML B mporao3uposa- 1 I1K-28, TIK-29,
MOMOIIBIO MAITMHHOTO | HUM (PMHAHCOBBIX MOKa3aTeseil Kommepue- ITK-31
o0Oy4yeHust ckux 0aHkoB. [IporHo3upoBaHue BpeMEHHBIX
PSIOB MOKa3aTesel NesTeIbHOCTH OaHKa.
AnropuTMuYecKasi TOpropisi Ha pUHAHCO-
BBIX PBIHKAX. AHaJIN3 PbIHKA IICHHBIX Oymar
IIpU TOMOUIN MalIMHHOTrO o0y4yenust. Kiacc
3a/1a4 ONTUMAJILHOTO YIIPABJICHUS U IPUME-
pBI ATHX 3a7a4 B puHAHCOBOM cdepe. MeTo-
JIbl pelIeHus 3a1a4. MaHHoe 00yueHue ¢
MOJIKPETIIEHUEM.
Hroro 1
3 OnTumanbHOE Kiacc 3aay ontumansHOTO ynpaBieHUs U 1 I1K-28, I1K-29,
yIpaBJCHUE B IpUMEpPBI 3TUX 33]1a4 B (PMHAHCOBOM cdepe. ITK-31
(uHaHCax. Mertonp! perienus 3a1a4. MamHHOe 00yue-
HUE C MOJIKPEIICHUEM.
Hroro
Hroro 3a cemectp 4
5 cemecTp
4 TlpumeHeHnue Amnanu3 nporueccos, AaHHbIE. Process 1 I1K-28, T1K-29,
METOJIOB MallIMHHOTO | mining. COop Jior (hailiIoB 1Mo mporeccam. IK-31
oOy4eHHs B aHau3e AHanu3 nocnea0BaTebHOCTH JIEHCTBUH.
IIPOLIECCOB. AHanu3 OpraHn3alMOHHON CTPYKTYpBI OU3-
HEC-TIPOIIECCOB. AHAIN3 BBINOJIHEHUS pa3-
JIMYHBIX aKTUBHOCTEH 10 MPOIECCY C TOUKH
3peHUs] BPEMEHHU UX BBITTOTHEHUSI.
MamwuaHOe 00ydeHHe MPU aHATTU3e MPOIEC- 1
coB. Knactepnsiit ananuz. DTW-anroputm
— 9710 Dynamic Time Warping algorithm.
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Aunroputmsl "ciydaiiHbId Jec" U rpaiMeHT-
HBIN OyCTHHT.

Hroro

5 Texuomnorus
OJIOKYEHH

BBenenne B TEXHOIOTHIO OJIOKYCHH U KPHTI-
TOBaJTIOTHI. CBOMCTBA TEXHOIOTUHU OJIOK-
YeilH: eleHTpaau3alus, pacipeneaEHHbII
KOHCEHCYC U 6e3onmacHOCTh. BBenenue B
wiargpopmy Ethereum. brnoxueitn-nnatdop-
mbl Ethereum. Tpanzakuuu B Ethereum u
CMapT-KOHTPAKTHI, TPUMEHEHHE OJIOKYESHH
Ethereum.Bo3moxHOCTH MaciTabupoBaHus
cetu Ethereum u undpactpyxrypa 11 co-
3IaHUS TPUITIOKEHUH.

ITK-28, TIK-29,
ITK-31

Hroro

Hroro 3a cemectp

Htoro

5.3. Paznenbl AUCHUILVIMHBI U MEKIUCIMIVIMHAPHBbIE CBSI3H € 00ecneYnBAKIIMMH (TpeabIy UMH)
U o0ecnneynBaeMbIMU (NOCJAEAYIONIUMHU) JUCHUNIIMHAMHA

Paznenbl qUCHUIIIUHBL U MEXIUCIUIUIMHAPHBIE CBSI3M C 00€CTIeYMBAIOIIUMHU (TIPEAbIAYIIUMU) U
obecreunBaeMbIMH (ITOCIETYIOMUMHI ) TUCIUTUTHHAMH MTPEICTaBICHBI B Tabmie 5.3.
Tabmua 5.3 — Pa3aenbl AMCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

HanmenoBanme JUCHUITIINH

Ne pa3zenoB gaHHOW AMCIUTUIMHBI, IJISI KOTOPBIX
HE00XOIMMO U3ydeHHE 00ECTICUNBAIONITUX U
o0ecreYnBaeMBbIX TUCIIUILTHH

1 2 3 4 5
[IpeamecTByromue TUCHUTIITUHBI
1 Hudposuzanus GuHaHCOBOM cepbl + + + + +
2 UnpopmManoHHbIE CUCTEMBI B SKOHOMHUKE + + + +
3 OCHOBBI TPOTPAMMHUPOBAHHUS + + + +
4 CraTucTuka + + + +
[Tocnenyrouye TUCHUIIITUHBI
1 HudpoBuzanus GuHancoBOH chepbl + + + + +

5.4. CooTBeTCcTBHE KOMIIETeHINI, (POPMUPYEMBbIX IPH U3YYECHUHU AUCUMIIIMHBI, M BU/10B 3aHATHI
CooTBeTcTBHE KOMIETEHLUH, (OPMUPYEMBIX MPU HM3YYEHUHM IUCLMIUIMHBI, M BHJOB 3aHATHH

npezcTaBiIeHo B Tabmmie 5.4.

Tabmuua 5.4 — CooTBETCTBUE KOMITETEHIUH, (POPMUPYEMBIX MTPU U3YYEHUH TUCIUILTUHBI, U BUIOB 3aHS -

TUH
KoMrerenmu Bunel 3ansTrii
@DopMbI KOHTPOJIS
" Jlek. [Ipak. 3aH. Cawm. pa6.
I1K-28 + + + KonTponsHnas pabora, OTder mo

UHAMBUAYAIbHOMY 3aJIaHUIO, 3a-
muTa otdyera, 3a4€T, Tect, OTueT
0 MPAKTUYECKOMY 3aHATUIO
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I1K-29 + + + KonTpomnsHnas pabora, OTder mo
MHAVBUAYAIbHOMY 33JIaHUIO, 3a-
muTa otdyera, 3a4€T, Tect, OTUeT
M0 MPAKTUYECKOMY 3aHATUIO

IK-31 + + + KonTponsHnas pabora, OTder mo

UHAUBUAYAIBHOMY 33JIaHUIO, 3a-
muTa otdyera, 3a4€T, Tect, OTueT
0 MPAKTUYECKOMY 3aHATUIO

6. UnTepakTHUBHBIE MeTOAbI U (JOPMBI OPraHU3aANNH 00yUEeHUsI
He npenycmotrpeno PVYII.

7. JlabopaTtopHble padoThl

He npenycmorpeno PVYIIL.

8. [IpakTHYeckue 3aHATHS (CEeMUHAP

bl)

HanmMeHoBaHMe MpaKTUUECKUX 3aHATHH (CEMHUHAPOB) MpUBeIeHO B Tadmuie 8.1.
Tabmuia 8.1 — HaumeHoBaHMe MPaKTUYECKUX 3aHATHHA (CEMHUHAPOB)

HaumeHoBaHue MpakTUUYECKUX 3aHATHI Tpynoemkocts, | Dopmupyembie
Hasganus pasnenos
(cemuHapoOB) q KOMITCTCHITH
4 cemectp
1 BBenenue B Beenenue B Python. JupyterLab. Tums! nepe- 1 ITK-28, I1K-29,
MalmHHOM oOyueHue. |MeHHbIX. ba3zoBeie oneparuu. Pandas, IK-31
IIpornosupoBanue ¢ | NumPy.
TIOMOIIIBIO MAITMHHOTO |17 1
o0Oy4yeHus
2 [IpornosupoBanue ¢ |[Iporno3upoBanuio pUHAHCOBBIX MOKa3a- 1 I1K-28, T1K-29,
MIOMOIIIBIO MAIIMHHOTO |Tenel ¢ momoirsio ML. Padora ¢ perpec- [K-31
o0Oy4yeHust CUOHHOW MOJIEIIBIO.
Hroro 1
3 OnTumanbHOE [Iporno3upoBaHre BpEMEHHBIX PSAJOB C IO- 2 ITK-28, I1K-29,
YIPABJICHUE B MOIIIBIO T'aYCCOBCKUX IIPOLIECCOB. ITK-31
(uHaHCax. Wroro
Hroro 3a cemectp
5 cemecTp
4 TlpumeHenue AHaIM3UPOBATh MPOIIECCOB HA OCHOBE MM (- 2 ITK-28, I1K-29,
METOJIOB MAIlIMHHOTO | POBBIX CIIEJ0B. AHalIU3a Jior-Qaiina. [K-31
oOy4eHHsI B aHau3e Wroro 5
IPOLIECCOB.
5 TexHOMOTUA [TpuMmeHeHne TEXHOIOTHN OJIOKUYCH B OM3He- 2 I1K-28, I[IK-29,
OnoKueiH ce. [1K-31
Hroro
Hroro 3a cemectp
Hroro

9. CamocTrosiTesqibHasi paboTa

Bupl caMocToSTENbHOM pabOThI, TPYAOEMKOCTh U (HOpMHUpPYEMbIe KOMIIETCHIIUU MTPEACTABICHBI B
Tabmuue 9.1.
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Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M (JOPMHUPYEMbIE KOMIIETCHIIUN

ro MaTtepuaa

Bunasl camocrostensHor | Tpynoemkocts, | DopMupyembie
HasBanus paznenos a Py ’ PMHPY DopMBbI KOHTPOJIS
paboThI q KOMIIETEHITUN
4 cemectp
1 Benenue B ITpopaboTKa JEeKIIMOHHO- 4 I1K-28, I1K-29, |3auér, 3ammra oTue-
MAIIMHHOMN ro MaTepuaia IK-31 Ta, KonTponbsHas pa-
. ta, OT4er n
%GY%HHG Brlinonnenvie MHIUBUAY- 4 6ota, Oryer no
. MPaKTUYECKOMY 3a-
POTHOSMPOBAHHE C | 1w o i pa €CKOMY 3a
MIOMOIIBIO Haruio, Tect
MAaIIHHHOTO Hroro 8
oOy4yeHus
2 IIporno3upoBanue | [IpopaboTka JeKIIMOHHO- 3 [1K-28, T1K-29, |3auér, 3ammra oTue-
C IIOMOIIBIO ro Marepuaya I1K-31 Ta, OTYeT 110 UHAU-
MaITUHHOT! BHIYaJIbHOMY 33]1a-
g oro Brinonnenne uHaIuBUAY- 5 Ay T y3an
. T
ObyHeHHIA AJIbHBIX 3aJaHUH HHMIO, 1eC
Hroro 8
3 OnTuMansHOE CamocTosTenbHOE U3yde- 8 IIK-28, IIK-29, |3auét, 3ammura oTde-
YIPABJICHUE B HUE TeM (BONPOCOB) TEO- I1K-31 ta, OTUeT no npax-
(uHaHCax. pPETHUYECKON YacTu Kypca TUYECKOMY 3aHs-
Thro, Tect
Brlinonnenvie MHIUBUAY- 4 10, 1eC
aJbHBIX 3aJJaHHI
Hroro 12
Hroro 3a cemectp 28
5 cemecTp
4 Ilpumenenue IToaroroska k Tecty 1 I1K-28, 11K-29, |3auér, 3ammura oTue-
METOJ0B IK-31 ta, KouTpoabsHas pa-
CTORO [ToaroroBka k mpakTuye- 4 5 i 0 p p
ta, OT4er n
MAalIMHHOTO CKUM 3aHATUIM, CEMUHA- oTa, T 1o
oOyueHHUsI B aHATH3E pam MPaKTUYECKOMY 3a-
IIPOLECCOB. HaTuro, Tect
CamocTosTeNIbHOE U3yYe- 13
HUE TeM (BOTIPOCOB) TEO-
pETUYECKOM 4acTu Kypca
[TpopaboTka IeKInOHHO- 4
ro MaTepuasa
[TpopaboTka neKInOHHO- 2
ro MaTepuasa
Brinonuenne nHaMBUAY- 10
AIBLHBIX 3aJaHui
Uroro 34
5 TexHomorus IToaroroBka u HamUCaHue 8 IIK-28, I1K-29, |3auéT, 3ammura oTde-
OJIOKYCIH OTYETA 10 NPAKTUKE IK-31 Ta, OT4ET N0 UH/U-
BHUIyaJIbHOMY 33]1a-
CamocTosTeNnbHOE U3yYe- 10 Ay 0 oMYy 3all
Huto, OTUeT 1o
HUE TeM (BOTIPOCOB) TEO- >
o MPaKTUYECKOMY 3a-
PETUYECKOI YacTu Kypca P CCKOMY 3
HATHIO, TecT
[TpopaboTka neKInOHHO- 1

CornacoeaHa Ha noptane Ne 50719




BrinonHenne nHaIuBUAY- 7
aIBLHBIX 3aJaHui
Htoro 26
Hroro 3a cemectp 60
ITonroroBka u cgada 3a- 4 3auér
yera
Hroro 92

10. KypcoBoii npoekTt / KypcoBasi padora
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4arouXcst
PeiiTuHrOoBas cucrema He UCIIOIb3YETCA.

12. YueOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecreyeHre JUCHMIITTHHbI

12.1. OcHoBHas JIMTEpaTypa

1. KysaiickoBa, 0. E. Cratuctrueckue MeETOAbI MPOTHO3WPOBAHUS [DIEKTPOHHBIA pecypc]:
yuebHoe nocobue / 0. E. KysaiickoBa. — YibsiHoBck : YaI'TY, 2019. — 197 c¢. — ISBN 978-5-9795-
1826-2. — Tekcr : snekTpoHHBIN / JlaHb : 31MeKTpOHHO-OMONMMOTEUHasi cuctema. — PexuM nmoctyma:
https://e.lanbook.com/book/165092 (nara o6pamenus: 03.04.2021).

2. Tyadennoy, S. I'mybokoe obyuenue / f. I'yndemnoy, U. benmxno, A. KypBuuib ; mepeBox ¢
anrimiickoro A. A. CnuakuHa. — 2-e u3n. — Mocksa [Onekrponssiii pecype]: AMK Ilpecc, 2018. —
652 c¢. — ISBN 978-5-97060-618-6. — Tekcr : amexkTpoHHbIH // JIaHb : 37eKTpOHHO-OMOMMOTEYHAs CH-
crema. — Pexum noctyna: https://e.lanbook.com/book/107901 (nara obpamenus: 03.04.2021).

3. bonuanunu, M. Ananu3 conmanbHbeix Meaua Ha Python. M3pnekaiite u aHanusupyiite gaH-
HBIE U3 BCEX YTOJKOB collMajabHOU mayTuHbl Ha Python / M. bonuanunu ; nepeBoj ¢ anrmiickoro A. B.
JlorynoBa. — Mockga [DnexTponnsiit pecypc]: AMK Ilpecc, 2018. — 288 c. — ISBN 978-5-97060-574-
5.— Texkct : >nexTpoHHBIH / JlaHb : >MEKTPOHHO-OMONMMOTEYHas cucreMa. — Pexum moctyna:
https://e.lanbook.com/book/108129 (mara o6pamenus: 03.04.2021).

4. bammp, W. biaokueiin [DneKTpOHHBIN pecypc]: apXUTEKTypa, KPUIITOBAIIOTHI, HHCTPYMEHTBI
pa3paboTku, cMapT-KoHTpakThl / M. Bamup ; mepeBo ¢ anrmmiickoro M. A. Paiitmana. — Mocksa : JIMK
ITpecc, 2019. — 538 c. — ISBN 978-5-97060-624-7. — TekcT : 35eKTpoHHbIH // JIaHb : 31IE€KTPOHHO-
oubmmoteunas cucrema. — Pexum moctyma: https://e.lanbook.com/book/123701 (mara oOGpamieHus:
03.04.2021).

12.2. lonosiHUTeIbHAS JIUTEPATYpPa

1. Heuerkas noruka u HEHpOHHBIE ceTU [ DNEKTPOHHBIN pecypc]: YuebHoe mocobue / H. B. 3a-
matuH - 2014. 292 c. — Pexum pocryna: https://edu.tusur.ru/publications/7020 (mata oOpamieHus:
03.04.2021).

2. Hpemep, 1. OcHOBBI Os0KYeHA [DIEKTPOHHBIN pecypc]: BBOAHBINA KypC JIJIsl HAYMHAIOIIUX B
25 nebonbimux rmasax / 1. JIpemep ; mepeBox ¢ anrmuiickoro A. B. Cractuna. — Mocksa : JIMK Ilpecc,
2018. — 312 c. — ISBN 978-5-97060-591-2. — TekcT : a5ekTpoHHbI# // JIaHb : 2JIeKTpOHHO-O0UOIHMOTEY-
Has cucrema. — PexkuM focrtyma: https://e.lanbook.com/book/105839 (mara oopamenus: 03.04.2021).

3. IOpe, JI. Ananu3z 6onpmux HabopoB ganHbIx / JI. FOpe, P. Anann, /1. V. [Ixeddpu ; neperon ¢
anrnuiickoro A. A. Cnuakud. — Mocksa [Dnexkrponnsiid pecypce]: AMK Ilpecc, 2016. — 498 ¢. — ISBN
978-5-97060-190-7. — Texkcr : anekTpoHHbIH // JlaHb : 3IeKTpOHHO-OMOMMOTEYHAs cucTemMa. — Pexxum
noctyna: https://e.lanbook.com/book/93571 (narta oopamenwus: 03.04.2021).

12.3. YueOHO-MeTOAUYECKHE MTOCO0OU

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYECKHE MOCOOUs
1. HaTennexTyalibHbl€ BEIYMCIUTENBHBIE CUCTEMBI [ DNEKTPOHHBIN pecypc]|: Mertonuueckue yka-
3aHUs K JTJaOOpaTOpPHBIM paboTaM M OpraHU3alUU CaMOCTOATENbHOM paboTel / A. A. ['omyGeBa - 2018. 55

c. (s mpakTHyecKuX 3aHATHI) — Pexxum moctyma: https://edu.tusur.ru/publications/8296 (mata obparie-
Hust: 03.04.2021).
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2. SI3BIKM mpOrpaMMHUpPOBaHUs [ DNEKTPOHHBIN pecypc]: MeTroauueckue ykasaHus 1o Jiaboparop-
HBIM pa0oTaM, MPAaKTHYECKUM 3aHATHSIM, CAMOCTOSITEIbHON U MHANBUAyalbHON padoTe / A. C. PomaHoB -
2018. 82 c.(m1s  CcamMOCTOATENIBHBIX W MNpakTHYecKux  pabor) — Pexum  pocryma:
https://edu.tusur.ru/publications/7388 (nara oopamenus: 03.04.2021).

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
UHBAJU/10B

Y4eOHO-MeTOoIMUEeCKUE MaTepHalibl Il CAMOCTOSTENIbHOM U ayAUTOPHOM pabOThl 00ydaroluxcs
U3 YMCIIa JIML] C OFPAaHMYEHHBIMH BO3MOKHOCTSIMU 3710POBbSI U MHBAJIMJIOB MIPEIOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSIM UX 3/I0pPOBbS U BOCIPUATHUS UHPOPMAIIIH.

JL1s1 1M1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIEHUsIMM cJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU (opme.

JI1s1 1M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B Ie4aTHOU opme.

12.4. TIpodeccunonabHbie 0a3bl JaHHBIX H HH(GOPMALMOHHBIE CIIPABOYHBIC CHCTEMbI
1. Haumonanbublii oTKpbITEIH HHCTUTYT « MHTYUT) — intuit.ru.

2. MaccoBslii OTKpBITBIN OHIaMH Kypc https://ru.coursera.org/

3. MaccoBslii OTKpBITHIN OHJaMH Kypc https://stepik.org/

13. MaTtepuaibHO-TEXHHYECKOe o0ecneyeHrue JUCHUILIMHBI U TpedyeMoe MporpaMMHoe
o0ecneyenmne

13.1. O0uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY U MPOrPaMMHOMY 00ecedeHH 0
AUCHHUILIMHBI

13.1.1. MaTepuabHO-TEXHMYECKOE M NPOrPaMMHOe olecriedeHne IS JTeKIIMOHHBIX 3aHATHI
Jlnst mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHIAWBUYaJIbHBIX KOHCYJAbTALIUH, TE-
KYILEro KOHTPOJIS U MPOMEXKYTOUHON aTTeCTAllMU UCTIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOITMUECTBOM I10-
CaJI0YHBIX MECT He MeHee 22-24, 000opyloBaHHAs JOCKOM M CTaHJApTHOH yueOHoIl meOenbio. MMeroTes
JIEMOHCTpalMOHHOE 000pyA0BaHNHE U yueOHO-HAITIIIHbIE TOCOOMs, 00ecIeunBaroIie TeMaTHIeCKue Ui-
JIOCTPALIMHU IO JIEKLIMOHHBIM pa3ieiaM JUCIUIUINHBI.

13.1.2. MaTepuaJbHO-TEXHHUYECKOE H NPOrPaMMHoOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI

Jla6opatopus Llentpa HTU "Cencopuka"

yueOHasi ayJuTOPUs ISl TPOBEACHUS 3aHATUN JIGKIIMOHHOTO THUIA, y4eOHas ayAuTOpHs Ul IPOBE-
JIEHUS 3aHATHI MPAKTUUECKOroO THUIIA, yuyeOHast ayIuTOpUs AJisl IPOBEACHUS 3aHATUI 1a00paTOPHOTO THIIA,
yueOHasl ayuTopus Uil MPOBEICHHS 3aHATUH CEMHHAPCKOro TUIA, MOMEIIEHUE JJIS1 KypCOBOT'O MPOEKTH -
poBaHUs (BBIMOJIHEHUS KypCOBBIX padoT), MOMEIIEHUE ISl TPOBEACHUS TPYNIOBBIX U MHAMBHUIYaTIbHBIX
KOHCYJBTAllMi, TOMEIIEHUE JJIsl IPOBEACHUS TEKYIIETO KOHTPOJISL U MPOMEXKYTOUHOM aTTecTalluu, oMe-
[IEHHE I CAaMOCTOSTEIbHON paboThI

634045, Tomckas o6macts, . Tomck, yn. Kpacnoapmetickas, 1. 146, 414 ayn.

Ornucanue UMeroIerocs 000pyI0BaHUS:

He umeercs

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpammHuoe obecrieueHue He TpeOyeTcs.

13.1.3. MaTrepuaJbHO-TEXHHYECKOE H NIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON PadoThI
st camocTosTeNbHOM pabOThl HCIONB3YIOTCA y4eOHbIE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PacIOJI0KEHHBIE 10 a/Ipecam:
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- 634050, Tomckast o6macTb, T. Tomck, Jleanna mpocrexr, 1. 40, 233 ayn.;

- 634045, Tomckas obmacts, T. Tomck, yin. KpacHoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmauna ynuna, 1. 47, 126 ayn.;

- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CocTtaB 000py/IOBaHUS:

- yueOHasi MmeOerb;

- komneroTepsl kinacca He Hke [IDBM INTEL Celeron D336 2.8[T. - 5 miT.;

- KOMOBIOTEPHI MOJIKIIOUYECHBI K ceTu «/HTepHeT» U 00eCreYnBaroT JAOCTYI B AJIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOecredeHne TUCUMIIIMHBI JIS JIMI C OTPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS U MHBAJIHMIAMHU
OCYILECTBIIETCS C UCIIOIB30BAHUEM CPEICTB 00ydeHHs OOIIETO U CHEIMAIbHOIO Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYUIEHHSIMH CJIyXa [IPEeIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIuU B JOCTYMHBIX (hopMax, MOOUILHOM CUCTEMBI IIPENOIaBaHus 11 00yJaroIXcs
C MHBAJIHMIHOCTHIO, MOPTATUBHON MHIYKIIMOHHOW CUCTEMBI. YdeOHas ayIuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEM cllyxXa, 000py/oBaHa KOMIIBIOTEPHON TEXHHUKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMH [IPEyCMOTPEHO UCIIOJIb30BaHUE B
JICKIIMOHHBIX U y4EOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00OBEKTOB (HaIIpUMep, TEKCTa
HAa JIOCKE WM CJaif/la Ha 3KpaHe) MPU MOMOIIY BUACOYBETUUHUTENCH 1151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 0O0y4YaIOLIMMUCS ¢ HAPYLIEHHUSIMH OIIOPHO-ABUIaTeIbHOIO almapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOICTBA BBOAA HH(OPMAIIMU U IpYrHe TEXHUUECKHE CPe/ICTBA IprueMa/mepe-
naun yuyeOHOM MHPOpPMa B JOCTYIHBIX (hopMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I n ypOBHSI OCBOCHHA SaerﬂJIeHHBIX 3a HHCHHHHHHOﬁ
KOMIIETCHITUI MCTIONB3YIOTCS OIIEHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBbIe 3a1aHUA
1. Ilponomxute Bbicka3piBaHue: "VIMeroTcst mpoOsieMbl B MPUMEHEHUH SKOHOMHUYECKOM CTaTUCTH -
KU TIpu 00paboTKe JaHHBIX B (PMHAHCOBOH cepe 1Mo MpuyuHe TOro, yTo:"
A) JlaHHBIX AOCTATOYHO, HO OHHU IUIOXOr0 KaueCcTBa
b) Tonpko n3bpanusie MHAUKATOpH! (Hanpumep nedusatop BBII) npuroaus! s npuMeHeHUs Me-
TOJIOB MALTUHHOTO O0yYEeHUS
B) JlaHHBIE 4aCTO HEBO3MOXHO COMOCTABUTH BO BPEMEHH U MPOCTPAHCTBE

2. Beibepete Hanbosee TOUHBIE YTBEPKACHUS O KPOCC-BaIUAANNUU TPU paboTe ¢ BPEMEHHBIM Psi-
nom?

A) Mogens siBnsieTcst paboTOCTIOCOOHOM, TOIBKO €CIIM HMEETCS TapaHTusl, 4YTO HaOIro1aeMble TaH-
HBIC B3ATHI U3 OHOI'O pacnpeﬂeﬂeHHﬂ 1 HC3aBUCHUMBI )lpyr oT leyra

b) Mozaens B 60NBIIMHCTBE CITy4aeB JaeT XOPOIINH pe3yabTaT

CornacoeaHa Ha noprane Ne 50719 11



B) Monens MOXXHO UCIIOJIb30BaTh, IOCJIE €€ aJanTalliy [0/l KOHKPETHYIO 3a]a4y
I') Monens He sBAsieTcst pabouel, T.K. HAOIIOACHUS B3SITHI U3 OJHOTO pacipenesieHns He3aBHCHUMO
ApYT Apyra OT Apyra

3. Kakue 3amaun B TpeWIuHTE MOTYT OBITh PEIICHBI MOCPEICTBOM MPUMEHEHHUSI MAIIUHHOTO 00Y-
YyeHus1?

A) BrlisBiieHHe aHOMaIHi

b) Ilonnep:xanue TMKBUAHOCTH HA PhIHKE IIEHHBIX Oymar
B) IIporno3upoBaHue COCTOSHUS PbIHKA

I') OntumanbHOE yrpaBiieHHe MOPTQeEeM EeHHBIX Oymar

4. Process mining mo3BOJISIET:

A) OneHMTSb I1Ie peaibHbli IPOLECC OTKIOHSIETCS

OT 0XKHMJIa€MOT0

b) Ilpenckasars nosineHue

OTKJIOHEHHMH / 3aJiep>KeK B Mpolecce

B) Ilpennonaraet aHKkeTUPOBAHKUE COTPYAHUKOB

I') IIpennonaraer npoBeeHUE XPOHOMETpPaXka paboyero BpeMeH!

14.1.2. Tembl HHANBUAYAJIBbHBIX 321aHUI
O6pabotka gannbix B JupyterLab Pythonna oTkpbIThIX HaOOpax AaHHBIX/
[TosryueHnue perpecCuoOHHON MOJIETIH CpelcTBaMU MallMHHOTO oO0ydenus. IIpornosuposanuto du-
HAHCOBBIX MOKa3areneii ¢ momoibio ML. PaboTa ¢ perpeccuoHHO# MOAETBIO.
Pa3paboTka crieHapusi IpUMEHEHUsI TEXHOJIOTUHU OJIOKUYeiiH B Ou3Hece.

14.1.3. 3auér

[Tpumep Ounera Ha 3a4erT:

1. CnenaiiTe aHaau3 mporiecca 1o Jior (aiyry u OTBETbTE Ha BOIPOCHI:

Kakoii myTh (pedpo rpada u3 ogHON ONepaluu B JPYTYIO) SBISETCS CaMbIM KOPOTKUM (HAMMEHb-
1Iee KOJIM4eCTBO MEPEX0I0B)?

2. Kakoii caMblil 4acThIi IEPEXO MEXKTY OlepalusIMU (HauOOoIIbIIee KOIUYECTBO NEPEXOI0B)?

3. briokueiid. B yeM HeocTaTok pacnpeieIeHHOro KOHCeHecyca?

4. 3a cyeT 4ero MOryT CO3/1aBaThCsl HOBbIE OUTKOUHBI?

14.1.4. Tembl KOHTPOJILHBIX pPadoT

1. I[Tostxo/1pl, UCTIOIB3YyEMBbIE JIUISl MOAETUPOBAaHUS (PMHAHCOBBIX MMOKa3aTeNeH.

2. Beenenue B Python. Jupyter. Tunsl nepemennsix. bazoseie onepauuu. Pandas, NumPy. Pytorch.

3. Buzyanuzamnus gaaasix B Python. Matplotlib u Seaborn.

4. Metoapl CHMKEHHS pa3MEpHOCTU AaHHbIX. MeTtoa miaBHeIX koMIoHeHT (PCA). Onpenenenue
YHCJIa 3HAYUMbIX KOMIIOHEHT.

5. TpeliAMHT U ONITUMAIILHOE yIIpaBlieHHE B (PUHAHCAX

6. [IpuMeHeHnI0 METO/IOB 00YUEHHUS C TOJKPEINIEHUEM JIJIsl PEeIeHHs 3a7a4d ONTUMAIBHOIO YIIpaB-
JeHUS

7. IlpyuMeHeHre METOJI0B MAIIMHHOTO OOydeHUs JUIsl YIydlIeHUs] KJIMEHTCKOro ombITa (paboTa ¢
NEepCOHAIBHBIMH JJAHHBIMHU)

8. [Iporuo3upoBaHue MaKpOIKOHOMUYECKHUX MTOKA3aTes e Py MOMOIIIM MAIIMHHOTO O0yYeHUs

9. Knaccudukanus gannsix. Jloructuueckas perpeccus.

10. Knaccuduxanuus nanusix. JlepeBbs penieHui.

11. Knaccudukanus qaHHbixX. ['paqueHTHBINH OYCTUHT.

12. Perpeccuonnslil aHanu3. PerpeccuoHHbIE MOAEIIH.

13. Process mining it noBbIeHUs 3()(HEKTUBHOCTH Pa3IMYHBIX MPOLECCOB (PUHAHCOBOW opra-
HU3aLUU.

14. KpunroBamoTsl. B ueM ocHOBHbIE 0COOEHHOCTH KPUITOBAIOTHI?

15. KpunroBantora. AJbTKOUHBI
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16. KakoBbI OCHOBHBIE CBOMCTBA KPUNITOrPahUUIECKUX XeII-(pYHKIUI?
17. lnudpoBanue B OiOKUECHHE AJI MOAMUCAHUS TPAH3AKITHI.

18. Tpan3axius B OUTKOMHE.

19. CMapTKOHTpAKT.

20. 3¢wup (Ether) B cetn Ethereum

21 [Mapamerpst Tokena ERC-20 B Ethereum
22 ®OunaneHeI 00beM dMuccuu Ethereum. Maiinunr Ethereum
23. Cuctemsl moATBEepXKACHUH cymiecTByioT B Ethereum

14.1.5. Bonpochl 11l NOATOTOBKH K NMPAKTHYECKHM 3aHATHIM, CEMUHAPAM
AHann3upoBaTh MPOIIECCOB HA OCHOBE UG POBLIX CIe0B. AHaIU3a Jor-daiina.

14.2. TpeﬁoBaHnﬂ K OCHOYHBIM MaTepuajgamMm AJd JUll ¢ OrPpaHHYCHHBIMHA BO3MOKHOCTAMU

310POBbS U UHBAJIUA0B

I[J'IH JijI ¢ OrpaHU4YCHHBIMH BO3MOKHOCTAMU 3J0POBbA U MHBAJIUAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIbHBIC OLICHOYHBIC MATCPHUAJIbI, IICPCUCHb KOTOPLIX YKa3aH B Ta6J'II/II_IC 14.
Ta6mma 14 — HOHOJ’IHI/ITGJ’IBHBI@ MaTtepuajibl OLUCHUBAHUA OJId JIUL C OrpaHUYCHHBIMH BO3MOXXHOCTAMU

340POBbLS U UHBAJINIOB

Kareropun
oOyJarommxcs

Bunpl TOIIOMHUTEIBHBIX OLIEHOYHBIX
MaTepualioB

@OopMBbI KOHTPOJIS U OLIEHKH
pe3yJIbTaTOB O0y4YCHUS

C HapymieHusiMu
ciyxa

TecThl, MMCEMEHHBIE CAMOCTOSTEIbHEIE
paboThI, BOMIPOCHI K 3a4E€TY,
KOHTPOJbHBIE Pa0OTHI

[TpenmytiecTBEHHO MUCHMEHHAS
npoBepKa

C napymeHusMu
3peHust

CobecenoBanue 10 BOTIPOCAM K 3a4eTy,
OIPOC MO TePMHHAM

[TpeumyIieCTBEHHO YCTHAs IIPOBEPKA
(MHIMBUAYAIBHO)

C HapymieHusiMu
OIOPHO-
JIBUTATEIIBLHOTO
anmapara

Pemenne MuCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTI>I, IIMCHbMCHHBIC
CaMOCTOSTENFHBIE Pa0OTHI, BOIPOCHI K
3a4eTy

HpeI/IMYHIeCTBeHHO JUCTaHIITMOHHBIMUA
MCTOAaMM

C orpaHuyYeHUSIMH 110
00ILIEMETUITMHCKIAM
MMOKa3aHHUSIM

TGCTBI, IINCBMCHHBIC CAMOCTOATCIIbHBIC
paboThI, BOIIPOCHI K 3a4E€TY,
KOHTPOJIbHBIC paGOTLI, YCTHBIC OTBCThI

[IpeuMy1ieCTBEHHO IPOBEpPKA
METOLAMM UCXOIS U3 COCTOSTHUS
00y4aronierocss Ha MOMEHT IPOBEPKHU

14.3. MeTtoauueckue peKoOMeHAAIMH M0 OLeHOYHBIM MaTepHAJIaM JIsl JTUI C OTPAHUYEHHbIMHU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jns mui ¢ orpaHMYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI M MHBAIMIOB TPEIyCMAaTpPUBACTCS 10-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OIICHOYHBIX CPEJICTB, @ IMEHHO:

— B TIEYaTHOH (hopme;

- B IIeYaTHO (hopMe ¢ YBEITHUEHHBIM MIPUPTOM;

- B (hOpMe ITEKTPOHHOTO JIOKYMEHTA;

- METO/IOM YTE€HUS ACCUCTEHTOM 33/1aHUs BCIYX;

- MPEOCTABJICHUE 3a/IaHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlumam ¢ OTrpaHWYEeHHBIMH BO3MOXXHOCTSIMH 3JIOPOBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 Takux 00ydaromuxcs mpeycMaTpuBaeTcst JOCTYII -
Hast popmMa MpeToCTaBICHHSI OTBETOB HA 3a/IaHUS, 8 IMEHHO:

— MUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAHUEM YCIYT aCCHCTECHTA,;

- IPE/ICTaBICHNE OTBETOB YCTHO.

[Tponienypa orieHHBaHUS PE3YIbTATOB OOYYEHHS JIMII C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
BbSl 1 MHBAIHIOB 110 JUCLUILIMHE TPeIyCMaTpUBaeT IpenocTaBieHne nHopMauu B popMax, aaanTH-
POBaHHBIX K OTPAHUYCHUSAM HX 30POBBS M BOCTIPUATHS HH(POPMALIUN:

JJ1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

CornacoeaHa Ha noptane Ne 50719
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- B ()OpME IIIEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B ()OpME IJIEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHoOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B ITe4aTHOU hopme.

[Tpn HEOOXOMMMOCTH ISl JIUIL C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS U MHBAIUIOB TIPOLIE-
Jypa OLCHUBAHHS PE3YJIbTATOB O0YUCHHUSI MOXKET IIPOBOIUTHCS B HECKOJIBKO ITAIOB.

CornacosaHa Ha noptane Ne 50719 14
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