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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

Hemu:

e H3y4YCHHE TEOPETUYECKHX OCHOB U AITOPUTMOB MAIIUHHOTO O0Y4YEHUS;

e (opmupoBaHUE YMEHUH M HABBIKOB aBTOMATHU3AIMH PEIICHUS TPO(HECCUOHATBHBIX 3a7a4
B PA3JIMYHBIX O0JIACTAX YEIOBEYECKOM NIEATEIHHOCTH Ha OCHOBE MHTEIIEKTYaIbHOTO
aHanusa

e JIaHHBIX.

3amaun:

e pacIIMpEeHHE U yrIIyOJIeHHE TEOPETHYECKUX 3HAHUK O KaUeCTBEHHBIX OCOOCHHOCTSIX
e  pA3IMYHBIX CHCTEM, KOJIMYECTBEHHBIX B3aUMOCBS3SIX U 3aKOHOMEPHOCTSX UX PA3BUTHS;
e OBJAJCHUE METOAOJIOTHEN IIOCTPOCHHUS, AHAIIN3A U HCIIOJIb30BAHUS
PErpeCcCCHOHHBIX MOJIEIICH, KaK JUIl aHAJIM3a COCTOSHHUSA, TAaK M JUISl IIPOTHO3HBIX OI[EHOK
Pa3BUTHS U3Y9aEMBIX CHCTEM;
e H3yYEHHUE AITOPUTMOB KJIACTEPHU3ALUH U KJIACCU(PUKAINU OOBEKTOB;
e TOJyYCHHE HABBIKOB PEAIN3alMU METOI0OB MAIIMHHOTO OOYYEHHS C YIUTEIEM U
0e3 yuuTens Ha s3bike Python

[TnaaupyeMbIMu pe3ysbTaTaMi O0YYCHHUS IO TUCIUIUIHHE (MOIYIIIO), SIBJISIFOTCS] 3HAHUS,
yMeHHUsl, HaBbIKU. [lepeueHp MiIaHupyeMbIX pe3ylbTaToB 0OYyYeHHUs MO AUCHUHUIUIMHE (MOAYIIO),
COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yJbTaTaMH OCBOCHHUS O0pa30BaTEIbHOM MPOrpPaMMBbl,

MpecTaBiIeH B Tabuie 1.

Tabmuna 1 — Komnerennun, popMupyeMbie B pe3ylibTaTe W3Y9EeHUS TUCIUITHHBI (MOTYJIs )

PesynbraThl 00y4YeHus 10 JUCIMILINHE
Ha3zBanue Kon u dpopmynipoBka Koxu opmymposia
OIIOII BO, HHIMKATOpa Kon
COKpAIIleHHOe KOMIETCHIIH HOCTIDICHILE pe3yib dopmMyHpoBKa pe3ynbTara
KOMITETEHIINU
TaTa
09.04.03 OIIK-1 : Cniocoben OIIK-1.1k : P/l 3HaHue | aHATUTHYCCKUX
«[IpuknagHas | caMOCTOSTENHHO [Tpumensiet u METOJIOB 00pabOTKH
nHpopmaruka» | npuobperars, pa3BHUBaET 3HAHUS B CTaTHCTHYECKUX
(M-1I1) pa3BUBaTh U 00acTH MaTeMaTHKH, JIAHHBIX
MPUMEHSATH €CTECTBEHHOHAYYHBIX P12 YMeHue | NpuMeHsTb METOIbI
MaTeMaTH4ecKue, W COLMAIILHO- MAIIMHHOTO 00y4YeHUsI
€CTECTBEHHOHAYYHBIE, | 9KOHOMHYECKUX HAyK NP pEeLICHUH
COLIMATBHO- B Ipo(heccHoHaIbHON HecTaHJapTHBIX 3a7a4,
SKOHOMHYECKHE U JIeSITeIIbHOCTH B TOM YHCJIE B HOBOIA
npodeccroHaIbHbBIE WJIN HE3HAKOMOH cpefie
3HAHMS JUIS PEIICHHs uB
HeCTaHJapTHBIX MEXIUCIUTUINHAPHOM
3ajad, B TOM YHCJE B KOHTEKCTE
HOBOH UK P13 HaBpik | aHanm3a v OLICHKH
HE3HAKOMOM cpene u pe3ynbTaToB MO
B OIIK-1.2k : Pemraer P14 3HaHHWe | METOJO0B MCCJICIOBAHUS
MEKIUCIMIUTMHAPHOM | yecranmapTHbIE COBPEMEHHBIX [PobieM
KOHTCKCTE npodeccHoHaIbHBIE U METO/IOB [IPHKJIAHOM
3a/1a4d, B TOM YHCJIE B nHpopMaTuKu
HOBOM WU PII5 | Ymenme | pa3pabareiBaTh
HE3HAKOMOI1 cpeie U OPUTUHAJIbHBIE




B aJITOPUTMBI C
MEXIMCIUILTMHAPHOM HCTI0JIb30BaHHUEM SI3BIKA
KOHTEKCTE, C NIPOTrPAMMUPOBAHUS
MIPUMEHEHUEM Python mmst pemenms
MaTEeMaTHICCKUX, po¢eCCHOHATHHBIX
€CTECTBEHHOHAYYHBIX, 3amaq

COLIUAJIBHO- P/16 HaBrik | pa3paboTiu
SKOHOMUYECKHUX U MIPWIOKEHUH Ha SI3bIKE
HpO(beCCI/IOHaJ'ILHLIX Python, peanuzyromue
3HAHMKI meToasl MO

B mnporecce ocBOeHHS JUCIMIUIMHBI PEMIAIOTCS 3aJadll BOCIHMTAHHS TapMOHUYHO
pPa3BUTOM, MATPUOTUYHONW W COIHMAIBLHO OTBETCTBEHHOW JMYHOCTH HA OCHOBE TPAJHIIMOHHBIX
POCCHUICKHX JTyXOBHO-HPABCTBCHHBIX U KYJIbTYPHO-UCTOPHUYECKHUX IIEHHOCTEH, MPEACTaBICHHBIC
B Tabymue 1.2.

Ta6muma 1.2 — [{eneBbie OpUEHTUPBI BOCITUTAHUS

BocnuTarteibHble 3a1a4H ®opmupoBanue HeHHOCTeH LleneBble OPHEHTHPBI

(I)OpMI/II)OBaHI/Ie HAYYHOT0 MUPOBO33PECHUA U KYJIbTYPbl MbINIJICHUS

(I)OpMI/IpOBaHI/Ie OCO3HaHuA ICHHOCTH
HAyYHOI'0O MUPOBO33PCHUA U KPUTHUICCKOT'O ryMaHI/ISM CucTteMHOE MBIIIJICHHE
MBIJICHUA

(I)OpMI/II)OBaHI/Ie KOMMYHHMKATUBHBIX HABBIKOB U KYJbTYPbI OﬁlIIeHI/Iﬂ

(I)OpMI/IpOBaHI/Ie HaBBIKOB Hy6J'II/I‘IH01"0 BSaI/IMOHOMOH.[B u Ymenne pa6OTaTB B KOMaHAEC U
BBICTYIJICHUSA U MPE3CHTALIUU CBOUX Hﬂeﬁ B3aNMOYBAaKCHUC B3aUMOIIOMOIIb

2 Mecto qucuuniaunbl (MoayJsi) B ctpykrype OITOIT

JlucumniauHa OTHOCUTCA K o0si3aTesnibHOM uyactu brnoka 1 Jucuumumeel (Moaynu )

3. O0beM AUCHUNJIMHBI (MOAYJIs1)

OO0bveM aucHUIUIMHBL (MOJYJsl) B 3a4eTHBIX EAMHUIAX C YKa3aHHEM KOJHYecTBa
aKaJeMHYECKHX YacoB, BBIIEICHHBIX Ha KOHTAaKTHYIO paboTy ¢ oOydarommmucs (1o BHJaM
y4eOHBIX 3aHATHI) U HAa CAMOCTOSITENbHYIO pabOTy, MPUBE/IEH B Ta0IuUIE 2.

Tabnuia 2 — O0miast TPy 10€MKOCTh JUCITUTIITUHBI

Tpyno- OO0BbeM KOHTAaKTHOMH paboThI (4ac)
Cemectp €MKOCTb
Hassanne ?60}2? Hacrs, H(Ji?:i?gc AynutopHas Bueayu- CPC E)T?r?c/[—a
OIIOIT BO s VII (300, GE) Beero TOpHas Taumn
0300 o
) nek. | mpak. | ma6. | ITA | KCP
09.04.03
Tpuxnagnas O®0 MO1.B 1 5 55 18 36 0 1 0 125 D
HH(pOpPMATHKA




4 CTpyKTypa U co/iepKaHue IMCUMILTUHBI (MO1YJIs1)

4.1 Ctpykrypa nucuuniunsl (Moay.as) misi O®O

TemaTnueckuil 1miaH, OTpa)arLUil coaep)KaHUue AUCLUILIMHBI (MIepeueHb pa3fesioB U
TEM), CTPYKTYPHUPOBAHHOE IO BU/IaM YUEOHBIX 3aHATHI C YKa3aHUEM UX 00bEMOB B COOTBETCTBHH
¢ y4eOHBIM IJIaHOM, NpHBeJieH B Tabaule 3.1

Tabmuua 3.1 — Pa3aens! qUCUUTUTMHBL (MOTYJIs), BUIBI Y4€OHON EesITeIbHOCTH U (POPMBI
Teky1ero KouTpods st OO

Kon pe- Kou-Bo 4acoB, 0TBEJICHHOE HA Dooma
Ne Hazanue Tembt 3yJIbTaTa P
N — Jlex [pakr JIab CPC TEKYIIEro KOHTPOJIs
MeTo1bl MaIIMHHOTO
o0Oy4enusi. PerpeccuoHHbIH P11, OIIDOC 110 DE3VIALTATAM
1 | anamus. [TapHas perpeccust. P2, 4 8 0 25 I I; e 31(0; AGOThI
ITocTpoenue perpeccuii B P13, PS5 P p
RStudio u / mim python
P,
2 MHoxecTBEeHHas perpeccust 1 P12, 2 6 0 25 OIpOC IO pe3yabTaTaM
KOppeTsIus P13, MPAKTUIECKON paboThI
PJI5, P/16
P11,
3 CHMIKEeHHE pa3MEepHOCTH. P12, 2 7 0 25 OIIPOC IO pe3ynbTaTaM
Mertopn rinaBHBIX KOMIIOHEHT. P/3, MIPAaKTHYECKOil paboThI
P14, P15
3anaun wiaccupuKaiy, gﬁé, OTIPOC TI0 PE3yJIbTaTaM
4 | Monenu ¢ TUCKPETHOI > 4 7 0 25 P p X
SABHCHMOM HEPEMCHHOMN P/13, MPAaKTUYECKOU pabOThI
P PJIS, PJI6
P12,
5 | KnacrepHsrit ananus PI3, 4 8 0 25 OmPpOC IO PEsyILTaTaM
P14, MPAKTUIECKON paboTh
PJI5, P/16
Hroro mo Tadiune 16 36 0 125

4.2 Conep:xxaHue pa3aejioB U TeM JUCHUILTUHBI (Moay.as) ajasa ODO

Tema 1 Memoowt mawunnozo obyuenus. Peepeccuonnviti ananus. Ilapuas peepeccus.
Ilocmpoenue peepeccuii 6 RStudio u / unu python.

Copepxanne Tembl: OOIIas NOCTaHOBKA 3aJaud MAIIMHHOTO oO0y4yeHus. CrocoObl
MarmHHoro ooyuenus. Kiaccuueckue 3agaun MmammHHoOro ooyuenus. Perpeccus. Cnenuduxanus
MO/JIEJIH, CBSA3aHHAsI ¢ BBIOOPOM (DaKTOpPOB M BUAA MaTeMaTuueckoil GpyHkuuu. Meroas! BeiOOpa
MaTeMaTHuecKo (yHKIMH B mapHoil perpeccuu. JIuneiHas perpeccus. OlieHKa mapameTpoB.
OuneHka 3HAUYMMOCTH ypaBHEHHMs U mnapameTpoB. Henunuelinas perpeccus. OmuoOku
annpOKCUMAIUH.

@®opMBl U METOJBI NPOBEACHMS 3aHITUH MO TeMe, NMpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: CTaH/apTHAsi, METO/] KOOIIEpAaTUBHOI'O 00y4EHUS.

Bunel caMmocToATEbHON MOATOTOBKM CTYJIEHTOB IO TEME: MOJArOTOBKA K MPaKTUYECKOU
paboTe, MOATOTOBKA K HTOTOBOMY TECTY.

Tema 2 Muoowcecmeennas pecpeccusi u KOppeasiyus.

Coneprxanne TeMbl: MeTOoIbI TOCTPOSHUS MOJIETIEH U cTIeIUUKAIINS €€ CHCTEeMAaTHIYeCKOU
gacTh. MynbTUKOUIMHEApHOCTh. OIlleHKa mapamMeTpoB MOJEIEeM U WX JIUAarHOCTHKA.
KadecTtBeHHBIE OOBSACHAIONIME TEpPeMEHHBIC. AHaNIM3 BKJIaJa OTIACIBHBIX IMPEIUKTOPOB H
CEJIKIIMS WX ONTUMalbHOW KoMmOuHaimu. OIleHKa KadyecTBa Ka)XIOH MOAENU-TIPETeHICHTA.
IIpeanoceuikn MHK.

@opMBl ¥ METOJBI TPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeIbHBIC
TEXHOJIOTHH: CTaH/apTHasl, METO/I KOOTIEPAaTUBHOTO O0YUIECHHUSI.



Buael caMoCTOSATENbHON NOATOTOBKU CTYAEHTOB IO TEME: MOATOTOBKA K MPAKTUYECKOU
paboTe, MOATOTOBKA K UTOTOBOMY TECTY.

Tema 3 Cruocenue pazmeprocmu. Memoo enagHblX KOMIOHEHM.

Conepxxanne tembl: OTOOp M BBIAETICHHE PU3HAKOB. MaTemMaTtndyeckas MOJIeIb METoa
[JIaBHBIX KOMITOHEHT. OlieHKa YKciia TIaBHbIX KOMIOHEHT. OlieHKa ypoBHS HH(GOPMAaTUBHOCTH U
no00p Ha3BaHU [ TJIABHBIX KOMIIOHEHT.

@opMbl U METOJBI NPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TEXHOJIOTHH: CTaHJapTHAas, METOJ KOOIIEPAaTUBHOIO O0yUYEHHUSI.

Bunel caMmocToATebHON MOATOTOBKH CTYIEHTOB IO T€ME: MOJATOTOBKA K MPAKTUYECKOM
paboTe, MOAroTOBKa K UTOTOBOMY TECTY.

Tema 4 3aoauu kraccugpuxayuu. Mooenu ¢ OUCKpemHou 3a8UCUMOU NePeMEHHOU.

Conepxanrie Tembl: Mogenu OuHapHOTO BbIOOpa. JIOTHT-MOJENb, MPOOUT-MOJIEIb.
OneHuBaHue TmapamMeTpoB MoJend. MeToJ MaKCHMalbHOTO —TpaBaonogodus. Mopenu
MHOECTBEHHOT'O BBIOOpa C HEYNMOPSAIOYCHHBIMH allbTepHATHBAMU. MO MHOXECTBEHHOTO
BHIOOpA C YIOPSAJOYCHHBIMH ATbTEPHATUBAMH.

@®opMbl U METOZIBI MPOBEACHUS 3aHATUH O TEMe, MPUMEHsSEMbIe 00pa3oBaTEIbHBIC
TEXHOJIOTUH: CTAaHAAPTHAs!, METO]] KOOIIEPATHBHOTO OOY4EHHUSI.

Buapl caMoCTOsATENbHOM TOJTOTOBKH CTYACHTOB 110 TeMeE: MOATrOTOBKA K MPAKTUYECKON
paboTte, MOArOTOBKA K UTOTOBOMY TECTY.

Tema 5 Knacmepnuwiii ananus.

Copepxannie Tembl: DopMarabHOE OMHCAHME 33[a4yd KiacTepuszanuu. MaTemaTuyeckue
XapaKTePUCTUKU KjacTepa. Mepbl OJIM30CTU: MEpbl PACCTOSIHUS, MEpPhl CXOJICTBAa, MEPHI
MPEJICKa3yeMOCTH BEPOATHOCTHBIE KO (DUIIMEHTHI CXO/ICTBA. AITOPUTMBI KJIIACTEPHOTO aHATTN3A.
Uepapxuueckas kiactepusaiusi. AJTOPUTMBI HEUEPAPXUUECKOTo pa3aeneHusi. MeTo HeueTKUx
K-cpeaHux. OLIeHKa KauyecTBa KJIaCTepU3aLIIH.

@dopMBI ¥ METOJBI TPOBEACHHS 3aHITHHA 1O TeMe, NMPUMEHSIEMbIe 00pa30BaTeIbHBIC
TEXHOJIOTHH: CTaHJapTHAasi, METOJ KOOIIEPAaTUBHOTO O0yUYEHHUSI.

Buapl caMOCTOSITENIBHOM MOATOTOBKH CTYJEHTOB IO TeME: MOATOTOBKA K MPAKTUYECKOM
paboTe, MOATOTOBKA K UTOTOBOMY TECTY.

5 Meroauveckne YyKazaHusl AJds OOYyYAKOINMXCH MO M3YYEHHI0 M PpPeau3alnuu
AMCUUIIMHBI (MOIYJIs1)

5.1 MerToanyeckue peKOMEHIAIMH O0YYalOIIMMCH MO0 H3YYeHHI0 IMCHUIUIMHBI W 1O
o0ecrneyeHNI0 CAMOCTOATEILHOM PadoThl

Ha nepBoM m1are BBINOJTHEHUS IPAKTUYECKUX pab0OT HE00X0AUMO c(hOPMUPOBATH MACCHB
JAHHBIX W3 YKa3aHHBIX HCTOYHHMKOB, COIJIACHO PEKOMEHJALUAM W/WIN 3arpy3uTh UMEIOIHECcs
nanHsie B Python.

Jlanee criemyeT BBIMOJIHUTH 3aJaHUsl K MPaKTHUYECKOW paboTe, caenaTh HEOOXOIUMBIE
BBIBOIBI M C(hOPMUPOBATH TpeOyeMble OTUETHI.

IIpy moaroToBke K TeKyllell ayAUTOpHONW paboTe pPEKOMEHIYeTCs HCIO0JIb30BaTh
MaTepHalIbl IEKIUI, HCTOUHUKH U3 CIIMCKA Yy4eOHOM TUTepaTyphl, pa3oopaTh NpUMEpPhI CKPUIITOB,
JOKYMEHTAIUI0 OMOIMOTEK (MAKETOB), MPOAHATU3UPOBATH MpHUeMbl paboThl ¢ Python.

ITpu HEOOX0AMMOCTH OOYYaIOUIMMCS M3 YHUCIA JIHIl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3I0POBBST M HHBAIHIOB (110 3asBJICHUIO 00YUaIOIIET0Cs ) MPE0CTABISIETCS yueOHass nHbopMaIus
B JIOCTYIHBIX (hOpMax ¢ y4eTOM UX WHAMBUIYATbHBIX ICUXO()U3NUECKIX OCOOEHHOCTEMH:



- JUISL TUI] C HAPYIICHUSIMU 3pEHUS: B IeUaTHOH (popMe yBeIMYeHHbIM MIPUPTOM; B (hopme
JNEKTPOHHOTO  JOKYMEHTAa; VMHIVBUAYaJIbHbIE KOHCYJIbTallu{ c IIPUBJICYEHUEM
TU(IIOCYPIOTIEPEBOAUNKA; MHANBUAYAJIbHBIC 3aaHUs, KOHCYJIbTALUU U JP.

- 17151 JIMLL C HApYLICHUSIMU CllyXa: B IeyaTHOH (hopMme; B popMe 31EKTPOHHOTO JOKYMEHTA;
WHJUBHyaJIbHbIC KOHCYJIbTAllUM C IIPUBJICYCHHEM CYpAONEPEBONUYNKA; HWHAVBUIYAIbHbIE
3aJaHusl, KOHCYJIBTAllUU U JIp.

- IUTs1 JTUI] C HApYLICHUSIMU OTIOPHO-JIBUTATEIILHOTO allliapaTa: B eyaTHoi opme; B hopme
3JIEKTPOHHOT'O JOKYMEHTA; MHAUBUYAJIbHBIC 3alaHUs, KOHCYJIBTALMU U JP.

5.2 OcobenHocTH opraHu3anuu oOO0y4YeHHs JJs JHMI ¢ OrPaAaHUYEHHBIMH BO3MOKHOCTAMH
3/10pOBbSl U HHBAJU/0B

[Tpr HEOOXOMIMMOCTH OOYJAIOIIUMCS U3 YUCIIA JIUII C OTPAHHYEHHBIMHA BO3MOYKHOCTSIMU
3JI0POBBSI U HHBAIHIOB (I10 3asIBJICHUIO 00YYArOIIErocs) IPeI0CTaBIIsIeTCs yaeOHas
uH(pOpMAaIIKs B JOCTYIHBIX (POpMAxX C yI€TOM MX UWHAUBUAYAIbHBIX ICUXO(PDU3HUECKUX
0COOEHHOCTEH:

- JUIS JIUII C HAPYIIEHUSIMU 3PEHUS: B TIeUaTHOU (hopMe yBeTUUEHHBIM HIPUPTOM; B hopme
AIIEKTPOHHOIO  JOKYMEHTAa; UHIUBUAYaJIbHbIE KOHCYJIbTallu1 c MIPUBJICYEHUEM
TU(dIOCYpIOTIEPEBOIUNKA; NHIUBUAYATbHbBIC 3aaHHs], KOHCYIbTAIIUN U JIP.

- 17151 JTMII C HAPYIICHUSIMU CITyXa: B TIeYaTHOH (hopme; B popmMe 2IEKTPOHHOTO IOKYMEHTA;
WHJUBUlyaJIbHbIE KOHCYJbTAllUU C NPHUBJICUYECHUEM CYpPAONEPEBOIUNKA; HWHANBUIYAJIbHbIE
3a/laHusl, KOHCYJIbTALUU U JIp.

- 17151 JIUI] C HAPYIIEHUSIMU OITIOPHO-JBUTATENILHOTO armapaTta: B ne4atHoit oopme; B popme
AJIEKTPOHHOI'O JOKYMEHTA; UH/IMBUyaJIbHbIE 3aJIJaHUs, KOHCYJIbTALlUU U JIp.

6 @oH/ OLEHOYHBIX CPEACTB JIfl MPOBeIeHUs] TEKYIIero KOHTPOJISI M MPOMeKYTOYHOI
arrecTauMy 00y4aroIMXCcH M0 JMCUMILINHE (MO1YJIIO0)

B cootBerctBun c¢ TtpeboBaHusmu DPI'OC BO pns arrecranuu oOydaroIIMXCs Ha
COOTBETCTBUE MX IEPCOHAIBHBIX JIOCTHKEHUH IUIaHUPYEMBbIM pe3ylbTaTaM OOydeHHUs IO
JUCLUILINHE (MOJIYJII0) CO3/1aHbl (POH/IBI OLIEHOUHBIX CPEICTB. THUIIOBBIE KOHTPOJIbHBIE 3a/1aHNUS,
METOJUYECKUE MaTepuaibl, ONPEACIAIOINE MPOLENypbl OLEHWBAHUSA 3HAHUM, YMEHUH U
HaBBIKOB, a TAKXKE KPUTEPUU U ITOKA3aTeNu, HEOOXOAUMbIE /ISl OLIEHKH 3HaHUH, YMEHUH, HAaBBIKOB
U XapakTepusylolMe HTambl (OPMUPOBaHMS KOMIIETEHIMH B  Tpolecce OCBOEHUS
o0pa3oBaTeNbHOI MporpamMmsl, npeacrasiieHsl B [Ipunoxenun 1.

7 Y4eOHO-MeTOAMYeCKOe M HH(POpMALMOHHOE o0ecnieyeHue TUCHMILINHBI (MOLYJIs1)

7.1 Ocnoenaa numepamypa

1. bapckuii, A. b., VckycCTBEeHHBIH HMHTEIUIEKT W HHTEJUIEKTyalbHbIE CHCTEMBI
ynpasieHus : MoHorpadus / A. b. bapckuil. — Mocksa : Pycaiinc, 2022. — 185 ¢. — ISBN 978-
5-4365-8166-8. — URL.: https://book.ru/book/943706 (nata oopamenus: 18.06.2025). — Tekcr :
JJIEKTPOHHBIN.

2. Tadapos, ®@. M. Heiiponnsie cetu B PyTorch : yaue6HOe mocobue / ®@. M. I'adapos, A.
@. I'mnemssHoB. - Kazanp : Kazanckuil ¢enepansubiii yauusepcuret, 2024. - 106 c. - Teker :
anektponHbld. - URL: https://znanium.ru/catalog/product/2173433 (/lata oOpamenus -
18.06.2025)

3. Mupkun, b. I'. ba3oBble MeTO/1bI aHATN3A JAHHBIX : YI€OHHK U MPAKTHKYM IS By30B /
b.I'. Mupkun. — 3-e u3n., mepepab. u jgon. — Mocksa : M3garensctBo FOpaiit, 2024. —
297 c. — (Bpicmee oOpazoBanme). — ISBN 978-5-534-19709-9. — Tekcr : »reKTpoHHBIH //



Oo6pazoBarenpHast mnatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/556941 (mata
obpamenus: 12.03.2025).

7.2  Jonoanumenvnas aumepamypa
1. Ananu3 nmaHHbBIX : yueOHUK 1 By30B/ B. C. MxutapsH [u ap.] ; moa pegakuuei

B. C. Mxutapsina. — Mocksa : W3natensctBo  IOpaiit, 2024. — 448 c.— (Beicuee
obpazoBanue). — ISBN 978-5-534-19964-2. — Tekct : snextponHbiid // OOpa3zoBarenbHas
mwiarpopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/557384 (mara oOpameHus:
12.11.2024).

2. Kpusonanos, C. f., Maremaruka Ha Python : yue6nux / C. 5. KpuBonanos, M. b.
XpunyHoBa. — Mocksa : KunoPyc, 2025. — 455 ¢. — ISBN 978-5-406-13759-8. — URL.:
https://book.ru/book/955467 (nata oopamenus: 18.06.2025). — TeKCT : 3MEKTPOHHBIH.

7.3 Pecypcel unghopmayuonno-menekommynuxayuonnou cemu '""Hnmepnem',
6KI04an npogeccuonanvhvle 06a3vl OAHHLIX U UHPOPMAUUOHHO-CRPABOUHbIE
cucmemul (npu HeobXO0UMOCMU):

1. O6pasoparenshas miathpopma "FOPANT"

2. DnextpoHHO-OMOIMoTeyHas cuctema "BOOK.ru"

3. DnekrponHO-OMOMMOTEeYHAs cucteMa "ZNANIUM.COM"

4. Open Academic Journals Index (OAJI). [Ipodeccuonanbnas 6a3a naHHbIX - Pexxum

nocrymna: http://oaji.net/

5. Ilpesunmenrtckas OuOmmoreka wuM. b.H.Empumaa (6a3a JaHHBIX —pa3IMYHBIX

npodeccnoHabHBIX o0nacteil) - Pexxum moctyna: https://www.prlib.ru/

6. Hudopmanmonno-crnpaBounas cucrema "Koncynprant Ilmroc" - Pexum poctyma:

http://www.consultant.ru/

8 MarepuajbHO-TeXHHYECKOe oO0ecrevyeHHe IUCHUILIMHBI (MOAYJs) W IepeYeHb
NH(OPMALMOHHBIX TEXHOJIOTHI, MCMOJb3YeMbIX IPH OCYLIECTBJICHUH 00pa30BaTeIbHOIO
npouecca no JUCHUIVINHE (MOAYJII0), BKJIIOYAasl epeYeHb MPOrpaMMHOro odecre4eHust

OcHOBHOE 000pYIOBaHUE:

e Vcr.6ecn.om.nuranust Smart-UPS 3000VA

e MynbT npoektop Nel Panasonic PT-LX26HE

e MynbpTuMenuitabIii mpoextop Nel Casio XJ-V2

e O0naunbIii MmonuTop 23" LG CAV42K

e O0naunblii MonuTop LG Electronics uepHblii +kinaBuatTypa+mbliib
e CereBoit MonuTop:Hynesoii kimeHT Samsung SyncMaster NC240
e Yeunurens-pacupenenutens VGA/XGA Kramer VP-200

IIporpammHoOe obeciieyeHue:

o Microsoft OfficeProffessionalPlus 2019 Russian
e Microsoft Windows Professional 8.1 Russian
o Python
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1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Haszsanne OITOII BO,
COKpalleHHOe

Kon u popmynupoBka KoMHeTeHIN

nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

09.04.03 «IIpuknanHa
s MHPOPMATHKA»
(M-IIN)

OIIK-1 : CrrocoOeH caMOCTOSATEIbH
0 MpHOOpeTaTh, PA3BUBATH U IIPUME
HATH MaTeMaTUYECKHE, €CTECTBEHH
OHAayYHbIC, COIIMATBHO-IKOHOMUYECC
KHe ¥ Po)eCCHOHATBHBIC 3HAHUS
JUTS PEIIICHUS HeCTaHIAPTHBIX 3a]1a
4, B TOM YHCJIC B HOBOH HIIM HE3HAK
OMOI¥i cpejie ¥ B MEXIUCIUIUTNHAPH
OM KOHTEKCTE

OIIK-1.1k : IIpumenseT u pa3BUBACT 3HAHUS B O
0JacTH MaTeMaTUKH, ECTECTBEHHOHAYYHBIX U CO
LMAJIbHO-9KOHOMHYECKHX HAaYK B ITPO(eCcCHOHaT
bHOM JIESITEIbHOCTH

OIIK-1.2k : PemaeT HecTaHAapTHBIC TPOGECCHO
HaJbHbBIE 33]]a4d, B TOM YHCIIE B HOBOUM HJIM HE3H
aKOMOI cpelie U B MEXXTUCIUIIMHAPHOM KOHTEK
CTE, C MPUMEHEHUEM MaTeMaTHYECKUX, ECTECTBE

HHOHAYYHBIX, COLMAIbHO-9KOHOMUYECKHX H TIPO
(heccroHATHHBIX 3HAHUH

Komnerenmus cuntaercs: chopMUPOBAHHOM Ha TaHHOM 3Tarie B ciydae, eCiIM MOoTy4YeHHbIE
pe3yabTaTtel OOyuYeHHMs [0 JUCLUIUIMHE OLICHEHbl IOJOXHUTEIbHO ([IUana3oH KpUTEpUEB
OLICHUBAHMSI PE3YJIbTATOB O0YUEHUS «3aUTEHO», «YA0BIECTBOPUTEIBHO», «XOPOILO0», KOTIUIHOR).
B ciydae oTcyTcTBUS MOJIOKUTEIHHOM OLIEHKM KOMIIETEHIMS Ha JAHHOM 3Tale CUUTAETCs

Hec(OPMUPOBAHHOM.

2 Tloka3aTe/iM OLlCHNBAHUS IVIAHUPYEMbIX Pe3yJIbTaTOB 00y4eHHus

Komnerennus OIIK-1 «CrnocoGeH caMoCTOSITENbHO PUOOPETaTh, Pa3BUBATH U
MPUMEHATh MATEMATHYECKUE, €CTECTBEHHOHAYYHBIE, COIUATbHO-DKOHOMUYECKUE U
npodeccuoHanbHbIe 3HAHUS [Tl PEIICHUS HECTAaHIaPTHBIX 3a/1a4, B TOM YMCIIE B HOBOM WJIN
HE3HAKOMOM cpejie U B MEXAUCITUTIIIMHAPHOM KOHTEKCTE)

Ta6muma 2.1 — Kpurepuu OlleHKH WHIUKATOPOB JIOCTHKEHUS KOMITCTCHIINH

Kox u popmynupoBka HHIUKAT
opa JTOCTHKEHUS] KOMITETSHITUI

Kpurepuu onieHMBaHUS PE3yNbT
aToB O0y4YeHHUS

OIIK-1.1k : Ilpumenser u pa3B
MBaeT 3HaHUS B 007JaCTH MaTeM
aTHKH, €CTECTBEHHOHAYYHBIX U
COIMAIBHO-3KOHOMHYECKUX Ha
YK B nipoeccroHaNBHOI fesTe
JBHOCTH

BBIOMPACT aHATUTHYECKUE METO
JIbI 00pabOTKH CTATUCTHYECKUX
JTAHHBIX COOTBETCTBYIOIINE TIPH
KJIaJHOM 3ajia4e

MPUMEHSET METO/Ibl MAIIMHHOT
0 00y4eHHsI IpU PEeLICHUH HECT
AHJIAPTHBIX 33J1a4 peajbHOU Ip
AKTHKH

(hopMHUpYyeT aHATUTUIECKUE OTY
€ThI, CO3/Ia€T NMPAKTUUECKUE Pe
KOMEHIAIIH

OIIK-1.2k : Pemaet HecTanmap
THBIE Ipo(ecCHOHaNBHBIE 3312
YH, B TOM YHCJIC B HOBOI MU H
€3HaKOMOM CpeJie U B MEKJIUCII
HITNIMHAPHOM KOHTEKCTE, C IIPU
MCHCHHUCM MAaTCMAaTHYCCKHUX, €C
TECTBEHHOHAYUYHBIX, COLUAIIBHO

Croco0eH BBIOPATh METO UCCIT
€0BaAHU a}leKBaTHBIﬁ paccmar
puBaemMoii mpobieme

Pe3ynbTaThl 00y4eHuUs 10 TUCIUIIIMHE
Ko | Tu
i I
pe | pe Pesynbrar
3- | 3-
Ta | Ta
3H
P/ AHAIUTUYECKUX METOJI0B 00pad
1 IT; OTKH CTaTUCTHYCCKHX TaHHBIX
MIPUMEHSTh METOIBI MAIITITHHOT
Y | o oOy4eHus mpu pemeHnn HecT
P/l | me | aHmapTHBIX 33724, B TOM YHCIIE
2 HU | B HOBOW WJIM HE3HAKOMOM cpen
e € ¥ B MEKIUCIUIUTHHAPHOM KO
HTEKCTE
Ha
PO aHaAJIN3a U OLICHKU PE3YJIbTaTOB
3 BB | V1O
K
Pl 3H | METOIOB HCCIIEZOBAaHHS COBPEM
4 aH | eHHBIX IPOOJIEM U METOJIOB IPH
ne | xragHO# MHpOPMATHKH
v
PIT | we pa3pabaTbIBaTh OpUTHHAIBHBIE
5 | TOPHTMBI C HCTIONB30BAHMEM
o A3BIKa IPOrpaMMHUpOBaHus Pyt

crocoOeH paszpaboTarh paboToc
MMOCOOHBIN OPUTHHATIBHIAE aJITro
PUTM C HCIIOJIF30BAHUEM SA3BIKA
nporpamMupoBanus Python




-3KOHOMHUYECKUX U Tpodeccuo
HaJILHBIX 3HAHUHN

aJIbHBIX 3aJ1a4

hon nis perenus npodeccron

Pl

Ha | pa3zpaboTku npuiioxxeHuit Ha 513
B | bIKe Python, peanusyromue met

K oxel MO

cnoco0eH pa3paboTaTh MPUIIOK
eHue Ha si3bike Python, peanu3y
toiee Metoas MO, mpoTtecTup
OBaTh Ha PEANbHBIX JaHHBIX

3 IlepeyeHb OLIEHOYHBIX CPE/ICTB

Tabnuiia 3amoyiHIeTCs B COOTBETCTBHH C pazaenom | Pabodeil mporpaMmbl TUCIUTUTHHBI
(Momyist).

Ta6mmma 3 — [lepedeHb OIIEHOYHBIX CPEACTB MO TUCIHILIAHE (MOIYITIO)

KonTtponupyemsle maHUpyeMBbIe pe3
yIBTaThl 00yUeHHS

Kontponupyemsie TeMBI 1
HCLUIUINHEI

HaumeHOBaHME OLIEHOYHOTO CPE/ICTBA U TIP
encrasienne ero B POC

IIpomexyTouHas aT

Texymmii KOHTPOJIb
yit ™ TecTalys

Ounas popma 00yueHHs

PJI1

3HaHUE : aHATUTHYECKUAX
METOJI0B 00pabOTKH CTaT
HCTUYECKUX JAaHHBIX

1.1. MeToapl MallIMHHOTO
oOyuenwus1. PerpeccnoHHBI
1 ananus. [lapHas perpec
cus. [loctpoenue perpecc
nit B RStudio u / nnu pyth
on

Ompoc Keiic-3amaua

1.2. MHOX€eCTBEHHas per
peccus ¥ KOppessius

Ompoc Keiic-3amaua

1.3. CHmxeHue pa3sMepHO
cTd. MeTo/| TI1aBHBIX KOM
TIOHEHT.

Ompoc Keiic-3amaua

1.4. 3agaun knaccudukai
uu. Mozienu ¢ AUCKPETHO
1 3aBUCUMOI1 IEPEMEHHO

u

Ompoc Keiic-3amaua

PJ12

YMeHue : IpUMEHATh MET
0J1bI MAIIMHHOTO 00Y4YEeH!
s IIPY PEIICHUH HeCTaHaa
PTHBIX 3a71a4, B TOM YHCII

€ B HOBOH MJIM HE3HAKOMO
it cpeie U B MEXKANCIINTLI

WHApHOM KOHTEKCTE

1.1. MeToap! MalMHHOTO
o0yueHus. PerpeccuoHHbI
i ananu3. [lapHas perpec
cust. [Toctpoerne perpecc
nit B RStudio u / mnm pyth
on

Ompoc Keiic-3amaua

1.2. MHOX€eCTBEHHAs per
peccust U KOppemsiuus

Ompoc Keitic-3agaua

1.3. CHmxeHue pa3MepHo
cTH. MeTo/ TTaBHBIX KOM
MOHEHT.

Ompoc Keiic-3amaua

1.4. 3agaun kmaccudukai
nu. Mojenu ¢ JUCKpeTHO
1 3aBUCHMOI1 IEPEMEHHO

u

Ompoc Keiic-3anaua

1.5. KnactepHslii aHanu3

Ompoc Keiic-3anaua

P13

HaBpik : aHanm3a 1 OLIEHK
u pe3ynsTatoB MO

1.1. MeToap! MaliMHHOTO
o0yuenwns1. PerpeccuoHHBI
it ananus. [TapHas perpec
cus. [Toctpoenue perpecc

Ompoc Keiic-3agaua




nit B RStudio n / nnn pyth
on

1.2. MHOX€eCTBEHHAas per
peccus ¥ Koppesus

Omnpoc

Keitic-3amaua

1.3. CHmXeHHE pa3MepHO
CTH. MeTo[ I'IIaBHBIX KOM
TIOHEHT.

Omnpoc

Keitic-3amaua

1.4. 3amaun xnaccudukan
uu. Mojenu ¢ JUCKpeTHO
1 3aBUCHUMOY IIEPEMEHHO

u

Ompoc

Ketic-3amaua

1.5. KnactepHslii aHanu3

Ompoc

Ketic-3amaua

PJl4

3HaHNE : METOIOB HUCCIIE
OBaHUSI COBPEMEHHBIX TP
00JIeM U METOJIOB MPHKJIIA
JTHOI MH(GOPMATUKU

1.3. CHmxeHHE pa3MepHO
CTU. MeTo[ IIIaBHBIX KOM
TIOHEHT.

Omnpoc

Keitic-3amaua

1.5. KnacrepHsblil ananu3

Ompoc

Keitic-3amaua

PJI5

VMeHue : pa3pabaTsiBaTh
OpHUTHHAJBHBIE aITOPUTM
BI C MCIIOJIb30BAHHIEM SI3bI
Ka IporpaMMupoBanus P
ython amnst peienust mpod
€CCHOHAITBHBIX 3a/1a4

1.1. MeToapl MallIMHHOTO
o0y4eHus. Perpeccnonust
1 ananus. [lapHas perpec
cus. [Toctpoenue perpecc
nit B RStudio u / nnu pyth
on

Ompoc

Keitic-3amaua

1.2. MHOX€ecTBEHHAas per
peccus ¥ KOppessius

Ompoc

Keitic-3amaua

1.3. CHmxeHue pa3smMepHO
cTr. MeTo[ r1aBHBIX KOM
TIOHEHT.

Ompoc

Keitic-3amaua

1.4. 3amaun xnaccudukar
uu. Mogenu ¢ TUCKPETHO
1 3aBUCUMOY IIEPEMEHHO

u

Ompoc

Ketic-3amaua

1.5. KnacrepHslit aHamm3

Ompoc

Keiic-3agaua

PJI6

HaBpIk : pa3paboTku mpu
JOXKEeHHU Ha s13bIKe Pytho
n, pearu3yoIIue METOIbI
MO

1.2. MHOXecTBEHHas per
peccust 1 KOppemsiuus

Ompoc

Keitic-3agaua

1.4. 3amaun xnaccudukar
nu. Moienm ¢ ANCKPETHO
1 3aBUCHUMOM NIEPEMEHHO

u

Ompoc

Keitic-3amaua

1.5. KnacrepHsblil ananus

Ompoc

Keitic-3agaua

4 Onucanue npoueaypbl OHCHUBAHUSA

KauectBo copmupoBaHHOCTH KOMIETEHIIMA Ha JaHHOM OJTame OICHUBAETCS 10
peSYJ'IBTaTaM TeKYHH/IX Hu HpOMG)KyTO‘IHBIX aTTeCTaHI/Iﬁ HpI/I IIOMOIITN KO.]'IPI'—ICCTBGHHOﬁ OII€HKU,
BbIpaXeHHOW B Oamnax. MakcuManbHas cymma OalljioB Mo JucHumuivHe (Moaynto) paBHa 100
Oasam.

KadectBo chopmMupoBaHHOCTH KOMIIETEHITUI HA TAHHOM dTarle OI[EHUBAETCS 110 pe3yabTaTaM
TEKYIIUX U MPOMEKYTOYHBIX aTTECTAIMIl MPU TTOMOIIY KOJTHYECTBEHHOW OIIEHKH, BBIPAKEHHOM
B Oayutax. MakcumainbHasi cyMMa 0ajuioB MO AUCIHUIUTHHE (MO o) paBHa 100 Gamam.



O1neHoYHOE CPEeaCTBO

Bun yueOHolt =
Keifc-3a
JIEATENBHOCTH | OIpocC HWroro
Jaqa
IIpakTuueckue 20 20
3aHATUS
IIpomexyToun 50 30 80
ast aTTecTauus
Hroro 70 30 100

Cymma 06asioB, HAaOpaHHBIX CTYIEHTOM I10 BCEM BUAAM y4e€OHOM NesSTEIILHOCTH B paMKax
JTUCITUTIIMHBI, IEPEBOUTCS B OIIEHKY B COOTBETCTBHUHU C TAOTHUIICH.

CymmMma Gamio
B
O1eHKa 110 IPOMEK
YTOYHOM arTecTany | XapakTepHCcTHKa KauecTBa COPMHPOBAHHOCTH KOMIIETCHIN
0o JUCHU | ¢
IIJINHE
CTyneHT IeMOHCTPUPYET COPMUPOBAHHOCTD JUCHUILIHHAPHBIX KOMIIETEHIUH, 00H
«3a4TeHOY / apy’KUBaeT BCECTOPOHHEE, CHCTEMaTHYECKOE U ITTyOOKOe 3HaHUE y1eOHOro MaTepua
o191 110 100 J1a, YCBOMI OCHOBHYIO JINTEPATYpPy U 3HAKOM C JOTOJIHUTEIBHOH TUTEPaTypOH, peKo
MEHIOBaHHOH POrpaMMOi, yMeeT CBOOOIHO BBITIOJIHATE IIPAKTHIECKHE 3aIaHus, 1P
«OTIIHIHO» €lyCMOTPEHHBIE IPOTrPaMMOH, CBOOOIHO ONlepUpyeT NPHOOPETEHHBIMH 3HAHUAMH, Y
MEHMSMH, IPUMEHSET UX B CUTYaIMsIX IOBBIIICHHON CJIOKHOCTH.
«3a4TeHoy / CTyneHT IeMOHCTpUPYET CHOPMHUPOBAHHOCTD JUCIUILTMHAPHBIX KOMIIETEHIUH: OCH
ot 76 110 90 OBHBIC 3HAHUS, YMEHUSI OCBOCHBI, HO JIOITyCKAIOTCSl HE3HAUNUTEIbHbIC 01}11/161(1/1, HeToY
HOCTH, 3aTPYAHEHUSI IPU aHATUTHIECKHUX ONEpalUsiX, HepeHOCce 3HAHIN U yMEHUH H
«XOpomo» a HOBBIE, HECTAHIAPTHBIC CUTYaIHN.
«3a4TeHO» / CTyneHT 1eMOHCTpUpPYET ChOPMHUPOBAHHOCTH JUCIMIUTHHAPHBIX KOMIICTSHIIH: B XO
Jie KOHTPOJIBHBIX MEPOIPHUATHH TOITYCKAIOTCS 3HAYUTEIbHBIE OLINOKH, IPOSBIAETCS
ot 61 no 75 OTCYTCTBHE OT/IEJIbHBIX 3HAHUM, YMEHUHN, HABBIKOB 110 HEKOTOPHIM JUCLUIUIMHAPHBI
«YAOBJICTBOPH. | KOMIETEHITHSM, CTYCHT UCTIBITHIBAET 3HAUUTEIbHBIC 3aTPyJHEHUS IIPH OTIEPUPOB
TCJIBHO» AQHMU 3HAHUSIMM ¥ YMEHUSIMHU IIPU UX [IEPEHOCE Ha HOBbIE CUTYAlUH.
«He 3a4TeHO» /
ot 41 110 60 VY cTynenra He cqo(ipanOBava JUCIUILUTHHAPHBIE KOMIIETEHIIUH, IPOSBIISETCS HE0C
«HEYIOBJIETBO | TAaTOMHOCTb 3HAHWIA, YMCHHH, HABBIKOB.
PUTCIILHO»
«HE 3a4TeHO» /
o1 0 10 40 JlucryniarHapHble KOMIETEHIIUU He C(bOpMI/IE)OBaHLI. [IposBisieTcs monHOE WM IpaK
«HEYIOBJIIETBO | TUYECKH MOJIHOE OTCYTCTBUE 3HAHHIA, yMECHUH, HABBIKOB.
PUTEIBHO

CYMMa 68.J'IJ'IOB, Ha6paHHI>IX CTYACHTOM II0 BCEM BHaM y‘Ie6H01>i ACATCIIbHOCTH B paMKax
JAUCHUIIIIMHBI, ICPEBOAUTCA B OLICHKY B COOTBECTCTBHU C Ta6J'II/IH€I\/'I.

CymmMa Gano

O1ieHKa 110 TPOMEX

HO»

5 YTOYHOH aTTecTaIu XapakTepucTHKa KauyecTBa C(hOPMUPOBAHHOCTH KOMITETEHIINT
O AUCLMIUIN
HE 1
CTyzeHT IeMOHCTPHpPYET CHOPMHUPOBAHHOCTH JUCIMIUTHHAPHBIX KOMIICTCHIINH, 00Ha
PY’KHMBaeT BCECTOPOHHEE, CHCTEMaTHUECKOe U ITyOOKoe 3HaHue y4eOHOro Matepuana
o191 10 100 «3a4TeHo» / » YCBOWII OCHOBHYIO JIUTEPATYPY  SHAKOM © JIOTIOJIHUTENILHO TUTEepaTypoil, pekome
«OTIIMYHO HIIOBaHHOH NPOTPaMMOi, yMeeT CBOOO/IHO BBIIOJIHSATh MPAKTHUECKUE 3aaHus, TIpe]
YCMOTpEHHBIE TPOrPaMMOi, CBOOOIHO ONIEpHPYET NPHOOPETEHHBIMH 3HAHUSAMHU, YME
HUSIMH, TIPIMEHSIET UX B CUTYAIHSIX MOBBIIICHHON CIIOKHOCTH.
CTyzeHT IeMOHCTpUpPYET CHOPMHUPOBAHHOCTH JUCIUILTHHAPHBIX KOMIIETEHI[HH: OCHO
ot 76 110 90 «3a4TeHO» / BHBIC 3HaHUS, YMEHUS OCBOCHBI, HO JJOIYCKAIOTCSl He3HAYHTEIIHHBIS (iH_II/I6KI/I, HETOUH
«XOPOIIO» 0CTH, 3aTPYAHECHUS TIPH aHATUTHYECKUX OTIepalnsiX, IepeHoce 3HAaHUH U yMEeHUH Ha H
OBbIE, HECTAHJAPTHBIE CUTYAIUH.
CryzieHT AeMOHCTPHPYET CPOPMHUPOBAHHOCTD TUCHUIUTMHAPHBIX KOMIIETCHIIUI: B X0
«3auteHo» / Jie KOHTPOJIBHBIX MEPOIPHUATHI JOIMYCKAIOTCS 3HAYUTENIbHbIE OLIMOKH, IPOSBIAETCS O
ot 61 mo 75 «yIIOBJIETBOPHUTENH | TCYTCTBHE OTAENBHBIX 3HAHUIH, YMEHHMI, HABBIKOB IT0 HEKOTOPHIM JUCIUILIHHAPHBIM K

OMIIETCHIUAM, CTYACHT UCHBITHIBACT 3HAYUTEIIbHBIC 3aTPYAHCHUS IIPU ONIEPUPOBAHU
1 3HAHUWSMHU U YMCHHUAMU IIPU UX IEPEHOCEC HAa HOBBIC CUTYAIIUH.




«HE 3aUTEeHO» /

oT 41 o 60 «HEYJOBJIETBOPHUTE
JIBHO»

«He 3a4TeHO» /

ot 0 1o 40 «HEYJOBJIETBOPUTE

JIBHO»

v CTyAC€HTa HE C(i)OpMI/IpOBaHI)I JUCHUIITIMHAPHBIC KOMIICTCHIUHA, IPOABIISICTCA HEAO0C
TaTOYHOCTb 3HaHPII71, yMeHHﬁ, HaBBIKOB.

JlucuuminHapHbIe KOMIIETEHIIMU He copMupoBaHsl. [IposBiseTcs mojJHoe MM Ipak
THYECKU MTOJTHOE OTCYTCTBHUE 3HAHHH, YMEHUI, HABBIKOB.

5 HpI/IMepHLIe OILICHOYHBIC CPEACTBA

5.1 Ilpumepsl 3agaHu A5 BBINOJHEHNs MPAKTHYECKUX padoT

IlocJie BbINOJIHEHUS] TPEAYCMOTPEHHBIX NMPAKTHYECKUX 3aIaHMH, A1 OlleHUBAHUS
CTeNeH! 0CBOEHUS KoMIleTeHuuii, mpoBoautcsi Onpoc.

IIpumep BonpocoB 111 NPOBeJeHHs ONMPOCOB MO Pe3yJIbTATaM 3aHATHI

Krnaccuueckue perpeccuu

1.1. B uém paznuna mexay Ridge u Lasso perpeccusmu?

- Ridge (L2) ymenbmaer Kkod3(QUIMEHTH, HO HE OOHYJIsAeT (XOpOIl TIpH
MYJIbTUKOJUTUHEAPHOCTH).

- Lasso (L1) o6nynsieT HekoTopble kKodhPHUreHTs (0TO0p MPU3HAKOB).

1.2. ITouemy B JOTUCTUYECKOU PETPECCUU HUCIIONB3YIOT CUTMOUTY?

- Curmomzaa mnpeoOpa3yeT JHMHEWHYH0 KomOuHanui0 B BeposTHocTh (0; 1), uro
UHTEPIPETUPYEMO ISl KIIACCUDUKAIUH.

1.3. Kak o11leHUTh BaXKHOCTh MPU3HAKOB B JIMNHEHHOMN perpeccuu’?

- Yepes cranmapTu3oBaHHbIE KOA(D(GUIIMESHTHI WA P-3HAYCHUS (JUIsI 3SHAYMMOCTH).

1.4. Yto reTepocKke1acCTUMHOCTh U KaK €€ MPOBEPUTH?

- HemocrosinctBo nmucnepcun ommbOok. [IpoBepka: tect VYaiita, rpaduk OCTaTKOB VS
MpeCcKa3aHuu.

2. Meto/ibl KJ1acTepU3aLuu

2.1. ITouemy k-means Mo3keT AaBaTh MIOXHE PE3YIbTAThI HA TAHHBIX PA3HOMN MIIOTHOCTH?

- K-means npennonaraer cepuieckre KiacTepbl OAMHAKOBOTO pa3Mepa, He padoTaeT s
CJIOKHBIX (OpM.

2.2. Kak BbIOpaTh onTHMaIbHOE YHCIIO KiacTepoB B k-means?

- Meron nokts (Elbow), cunyat (Silhouette), unnekc [Ipsuca-bonagyuna.

2.3. B uém npenmymiectBo DBSCAN mepen k-means?

- Haxonmut kmactepsl MpoM3BOIBLHON (POPMBI U IIYMOBBIE TOUKH, HE TpeOyeT 3amaHus
YHclla KJIaCTEPOB.

2.4. Kak padoraer EM-anroputm B8 GMM?

- HWrepaTuBHO oOlLlEeHMBaeT mapaMeTpsl rayccuaH ([, ©) uepe3 MaKCHUMM3AIUI0
npasaonooous (E-mar — olieHka CKpbITHIX TEPEMEHHBIX, M-11ar — 0OHOBJIEHHE TAPAMETPOB).

Kpamkue memoouueckue ykasanus

[Ipu BBITIOJNIHEHUH 33aJaHUS JAOMyCcKaeTcs 0ObeTUHEHNE MAaruCTPAHTOB B TPYMIBI 1O 2-5
yenoBek. [IpakTruecknue paboThl O3BOJIET ONPENEIUTh YPOBEHb yCBOeHUsI MaTepuaia. [lepen
BBITIOJTHEHHEM PabOThl HEOOXOJUMO 03HAKOMUTHCS C TEOPETUUECKIUM MaTepHalIoOM, MPOopadboTaTh
METO/Ibl PEIICHUs 3a/iay, PACCMOTPEHHBIX B THUMOBBIX npumMepax. [locie BoIONHEHUS paboThI
MPEeIyCMOTPEH MHCHMEHHBI aHATUTUYECKH OT4eT M MyONMuYHas 3alluTa MOJIy4eHHBIX
pe3yJIbTaTOB MOJEIMPOBAHUS, CPABHEHHE U OOCYKJIEHHE PE3YJIbTaTOB BCEX YYACTHUKOB

IIxana oyenku

1
Ornenka Bamel Omnucanne
5 17-18 BBICTaBILSIETCS CTYJICHTY, €CJIM MPAKTHYECKOE 3aaHKe BBINOIHEHO, OH JIMYHO OTBEYas Ha BOI
POCHI IpenoiaBaTesis, YeTKO NPECTaBIIsIs CBOIO MO3UIIMIO M apTYMEHTHPYS TOUKY 3pEHHs
BBICTABISICTCSI CTYIICHTY, €CIIH IPAKTUYECKOE 3a/[aHHe BBITIOIIHEHO, HO OH JIMYHO, OTBeYast Ha
4 14-16 BOITIPOCHI TIPETIOAaBATENlsl, HEJJOCTATOYHO YETKO TPECTABIISI CBOIO MO3UIHIO H apIyMEHTHPO
BaJl TOYKY 3PCHUSI




3 9-13 BBICTABIISICTCSI CTYICHTY, €CIIH IPAKTUYECKOE 3aJaHUE BBITIOJIHEHO HE MOJHOCTHIO, OTBETHI HE
MIOJIHBIE ¥ COJIEPIKAT OIINOKH
2 0-8 BBICTABIISICTCSI CTY/ICHT HE BBIMOJIHUBLIEMY MTOJHOCTHIO 3a/IaHUC

5.2 3apanus 151 penieHust Keic-3aaaun

IIpumep keiic-3agaun
Jiis MaccuBa TaHHBIX «[ a/KeThl» BBISIBUTH «3HAHUS» 00 H3yd4aeMOM OOBEKTE:

e BbIOpaTth MO c yunrtenem/6e3 yduTenst, KOTOPbIii MOTYT OBITh HCIIOIB30BaHbI JIIS
IPEI0KEHHOI'0 MacCUBa JIaHHBIX — BBIOOP 000CHOBATb;
e IIOCTPOUTH MOJENU )i BbIOpaHHbIX MO, IpoBecTH aHaJIN3 MOJYYEHHBIX PE3YJIbTAaTOB.

Ilo cywecmey,

6aM H)DIICHO omeemumb HA 60Npocovl, U oamv MNOACHEHUA no

nonyuennomy pesynomamy (cm. maonuyy). Kommenmapuu u omeemwvr oasamv npamo 6

CKpunme.

BOIPOC

[IpaBuiio (rule) MO, Mozenb | HOTyYeHHBIE OLCHKH

MOKHO JTH yTBEPIKAATh, YTO I[e
Ha Ta/KeTa OIpPeIesIeTCs TONb
ko BpeHmoM u onepamoHHoit ¢
ucremoit (OS)?

Pasznuuumel ctpaHs! Ipou3BoIu
TEITH, TI0 TEXHUIECKUM KOIHIeC
TBEHHBIM XapaKTEPUCTHKaM?

Paznnuumer TOprosele ceTH, mp
ezacrasieHHble B [IpuMopckom
Kpae, 110 TeXHUYECKUM KOJIUeC
TBEHHBIM U KaUECTBEHHBIM Xapa
KTEpUCTUKAM raJuKeToB?

Kpamxue memoouueckue yxkazanus
J1si BBINOJIHEHUS] Keiic-3aJaHUsA CTYIEHT J0JIKeH €031aTh CKpUNT (s3bIK R w/mnm

python) u BBIMOJIHUTH CII

CAYIOIHNE HIaru:

e 3arpysuTb JaHHBIC, IIPOBCCTHU aHAJIM3 KaUCCTBA JaHHBIX,
e MPOBCPUTH I'MIIOTE3bI O PACTIPCACICHUN,

e cdopMyIHpOBATH

TUITIOTE3hI, CI)OpMaJ'II/I?»YI-OH_[I/Ie IMOCTAaBJICHHBIC BOIIPOCHI;

e BbIOpaTh Mozaenu MO, MO3BOJISIONINE TPOBEPUTH TUIIOTE3bI, OLICHUTHh MO/IEIIH;

e cdopMyaupoBaTh

Llkana oyenxu

MOJIYYCHHBIC 3HAHUSA

OneHka Bbansl Onucanue

5 36-40 BBICTABIISICTCSI CTY/ICHTY, €CIIM OH OTBETHI Ha Ooree, ueM 90 % 1mocTaBIeHHBIX BOIIPOCOB

4 26-35 BBICTABIISICTCSI CTY/ICHTY, €CIIH OH OTBETHI Ha 76-90%% mocTaBIeHHBIX BOIPOCOB

3 11-25 BBICTABJISIETCSI CTYJIEHTY, €CJIM OH OTBETHII Ha 61-75%% mocTaBiIeHHbBIX BOIPOCOB

2 0-10 BBICTABIISICTCS CTYJICHTY, €CJIM OH OTBETHJI He Oosee, yeM Ha 60% MOCTaBICHHBIX BOIPOCOB,




®OC u kiawyu — MamuHHoe 00yuyeHHe(ypoBeHb MArUCTPATYyPbl)

IlepeyeHb BOMPOCOB /IS cO0eCceTOBAHMS MO Pe3yJIbTATAM MPAKTHYECKUX padoT
1. Knaccuueckue perpeccun

1.1. B uém paznuma mexnay Ridge u Lasso perpeccusmu?

- Ridge (L2) ymenbmaeT ko3hGUIHEHTHI, HO HE 00HYISET (XOpOI TpH
MYJIbTHKOJUTAHEAPHOCTH).

- Lasso (L1) o6nynser HekoTopbie KO3 PHUIIMEeHTHI (0OTOOP MPU3HAKOB).

1.2. IloueMy B JIOTUCTUYECKON PETPECCUM HUCIIOJIB3YIOT CUTMOUAY?
- Curmonia mpeoOpasyeT JIMHEHHYI0 KOMOWHAIUIO B BeposATHOCTH (0; 1), 4TO HHTEpIIpETHPYyEMO
JUIs KJIaccu(UKaIum.

1.3. Kak ouieHuTh BAXKHOCTh IPU3HAKOB B JIMHEUHOU perpeccuu?
- Uepes cTranmapTu3oBaHHbIE KOOPGUIIUEHTHI WK P-3HAUCHUS (7151 3HAYUMOCTH).

1.4. Yto rerepocke1aCTUYHOCTh U KakK €€ MPOBEPUTH?
- HemocrosiHcTBO mucniepcnn ommOok. [IpoBepka: TecT Yaiita, rpadik 0CTaTKOB VS
IIpEeACKa3aHuM.

2. MeToibl KilacTepH3aIiu
2.1. [Touemy k-means MOKeT J1aBaTh IUIOXHE PE3YyIbTAThI HA IAHHBIX PA3HOM IIOTHOCTHU?
- K-means nipeanosnaraer cepudeckue KiacTepbl OMHAKOBOTO pa3Mepa, He padoTaeT st
CJIOKHBIX (OpM.

2.2. Kak BbIOpaTh ONTUMAIbHOE YHCIIO KiIacTepoB B k-means?
- Meron nokts (Elbow), cunmyat (Silhouette), unnexc JIBuca-bonnyunna.

2.3. B uém npenmymectBo DBSCAN mepen k-means?
- Haxomut xiactepbl Mpou3BOJIbHOM (hOPMBI U IIIYMOBBIE TOUKH, HE TPeOyeT 3aJaHuUs YHCIIa
KJIaCTEPOB.

2.4. Kak padoraer EM-anroputm B GMM?
- UtepaTuBHO OlIeHMBAET mapaMeTphbl Tayccuad (L, ) 4Yepe3 MaKCUMHU3ALMIO MPaBIoNoa00us
(E-1rar — OI[eHKa CKPBITBIX IEPEMEHHBIX, M-IIIar — OOHOBJICHUE MTapaMEeTPOB).

3. Metons! knaccupukanuu
3.1. ITouemy SVM ycTOWYMB K MepeoOydYEeHUI0 B BBICOKOMEPHBIX MPOCTPAHCTBaX?
- Makcumu3mpyeT 3a30p (margin), UCHOIB3YeET perynsapusamuio (napamerp C).

3.2. Kak pa6oraet kputepuit J[>xunu B Decision Tree?
- MuHUMU3HUpYET BEPOATHOCTD OIIMOKHU:

sos 1 A2 .
Glﬂ] =1 Z(pi)  TAC D — JIOJIs KJ1acca B y3JIe.



3.3. B uém pasznuna mexay Bagging u Boosting?
- Bagging (Random Forest): napaiiensHoe 0o0ydeHHe, YMEHbIICHHE IUCIICPCUH.
- Boosting (XGBoost): nmocnegoBaTenbHOE, YMEHBIICHHE CMEIICHHSI, BECa OIINOOK.

3.4. ITouemy ROC-AUC nyume accuracy npu aucOanaHce KiaccoB?
- AUC oneHuBaeT KauecTBO pa3JiejeHHsI KIacCOB Ha BCEX MOPOrax, a accuracy 3aBHCUT OT
nopora.

4. AccouMaTUBHBIE MPaBUIIA
4.1. Kak unreprperupoBats Support u Confidence B Apriori?

- Support: 101 TpaH3aKIUK ¢ HAOOPOM XuUY
- Confidence: ( P(Y|X) ) — ycioBHast BEpOSTHOCTb.

4.2. Tlouemy Apriori HeahekTuBeH 17151 60NTBIINX HAOOPOB JTAHHBIX ?
- MHOeCTBO KaHAUIATOB, TPEOyET MHOTO MTAMATH U BhIUKCIeHUH (anpTepHaTtuBa: FP-Growth).

4.3. Yro Takoe Lift B acconmaTUBHBIX MTpaBUiIax?
- Mepa 3aBUCUMOCTH:
e P(XNY)
Lift = POPT)-

Lift > 1 — mone3Hoe npaBuiIo.

4.4. Kax 60pOThCS C JIOKHBIMH aCCOLUALIUSIMU?
- Ucnonb3oBatse Lift, koppensiuio uim TecTsl Ha 3HAYUMOCTH ().

JlonoHUTENbHBIE CI0XKHBIE BOIPOCHI
- I[Ipo ancam6mm: Kax pabotaer rpanuentssiii 6yctunr? Ilouemy LightGBM Grictpee XGBoost?
- [Ipo netipocern: Kak nzbexats nepeodyuenus 8 CNN? Uro gemaer Batch Normalization?
- [Ipo unrtepnperanuto: Kak SHAP o0bscHseT npenckazanus Moaenu?

5. Kak SHAP o0wscHsieT npeackazanus Moaenu?
SHAP — »10 MeTo1 00BsICHeHHS TIpeicka3aHuil Moienu Ha ocHoBe Teopuu urp (Shapley
values). OH KOJNYeCTBEHHO OLICHUBAET BKJIa]] KaXK0r0 MpU3HaKa B KOHKPETHOE Tpe/ICKa3aHHe,
o0ecreunBasi HHTEPIPETUPYEMOCTb JJaske JUIsl CIOKHBIX MoJiesiel (Hampumep, rpaJueHTHOro
OyctuHra wim Heiipocereil). 3Hauenuss SHAP noka3piBatoT, HACKOJIBKO MPU3HAK YBETHMUMIT WIH
YMEHBIIHUJI IIPOTHO3 OTHOCHTENBHO CPETHETO 3HAYCHHUS IO BEIOOPKE.
Pa3BépHyToe 00bsicHeHue (eC/IM HYKHBI 1€TAJIN):
1. OcHoBa mMeToaa:
o SHAP ucnons3yer 3Hauenus lllensu u3 Teopun KoonepaTuBHBIX UIP: BKIIA]]
Ka)XJIOTO MPH3HAKA BRIYMCIISIETCS KaK CPETHEB3BEIICHHOE BIUSHIE HA MPOTHO3 IO
BCEM BO3MOKHBIM KOMOWHAIIMSM MTPU3HAKOB.
o ®opmyna ans Shapley value:
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rne F— Bce nmpu3Haku, S — MOAMHOXECTBO NPU3HAKOB, T — MoJemb.

2.

3.

4.

Cpoiictea SHAP:
o JlokanabHasi uHTepnperanusi: OObICHICT UHAUBUAYATIbHbIC MPEICKA3aHUS
(Hanmpumep, moYeMy KpeauT 3asiBKE OTKa3aHo).
o T'no6anbHas unTepnperanus: Arperanus 3HaueHnit SHAP 1o Beibopke
MOKA3bIBACT OOIIYI0 BAXKHOCTh IPU3HAKOB.
o AmautuBHoOCcTh: CymMm 3HaueHuit SHAP paBHa pa3Huile Mexay npeackazaHueM
u cpenuum 3HaueHreM moaenu (O ¢i=f(x)—E[f(x)]>.gi=f(X)—E[f(X)]).
IIpakTHYeckoe NpUMeHEHHUE!
o Bwusyanuzanus:
= Force plot: IToka3eiBaeT BKJIa KQXJOT0 MPH3HAKA JUIS OJJHOIO O0BEKTA.
= Summary plot: Pamxupyer npu3Haku 110 BAKHOCTH Ha BCEH BBIOOPKE.
o Ilpumep: B kpeaurHom ckopunre SHAP moker nokasars, 4TO BBICOKHI 10T
(6=+0.3¢=10.3) yBemuuui1 BepoATHOCTb Ae(oiTa, a OONIBIIOH CTax pabOThI
(6=—0.2¢=—0.2) — yMeHbIIHII.
ILi1rochl 1 MUHYCBI:
o [ Ilmtockr:
= Paboraer mis mr00bix Mogeneii (black-box).
* COOTBETCTBYET UEJIOBEUECKON UHTYUINH («BKJaJ B PE3YIBTAT).
o [ Munycsl:
* BrruncnuTenbHo crioxxeH g 6onpiinx datasets (YCKOpEHHBIE BEpCUU:
KernelSHAP, TreeSHAP).
= MoxeT ObITh HECTAOMIIBHBIM MPU CUIIBHON KOPPENALUY TPU3HAKOB.

Y10 MOryT CIPOCHTH JONOJTHUTEJIBHO?

Yem SHAP otriimuaercs or LIME?
o LIME anmpokcuMupyeT MoJieib JIOKaJIbHO JuHeitHoM, a SHAP naét Tounsie
3HAa4YCHHS BKJIa/1a HA OCHOBE TEOPUH HTP.
Kak yckoputs SHAP n1s ancamoéuieii nepesbeB?
o Hcnonb3oBate TreeSHAP (onTUMH3UPOBaHHYIO BEPCHIO C TOJTMHOMHUAIBHON
CJIO’KHOCTBIO).

Karoun aia keic-3aganus

1. JIns maccuBa ganHbIX «I"ampkeTsl (Hachl)» BBISBUTH «3HAHUS» 00 U3y4aeMOM OOBEKTE:
= BpiOpath MO c yuutenem/0e3 yduTessi, KOTOPbIH MOTYT OBITh HCHOJB30BaHBI IS
MPEIOKEHHOTO MacCHBa JaHHBIX — BEIOOP 00OCHOBATH;

"  [IOCTPOMTH MOJENH /Il BbIOpaHHbIX MO, poBecTH aHa U3 MOJTy4YEeHHBIX Pe3yIbTaTOB.
BOIIPOC [Mpasuo (rule) MO, Monenp ¥ NOITY4YEHHBIE OLEHKH
MoHo nu yrBepxkaath, | bpena u OC BaxxHble JInnelinas perpeccus:
4TO IIEHA rapKeTa MIPU3HAKU R”2:0.62 — bpena u OC




OIPEAEIAETCS TOIBKO
bpennom n
ONepaluoOHHON
cucremoii (OS)?

1IeH000pa30BaHUs, HO Ha
LIEHY TaK)Ke BIHUSIOT TEX.
XapaKkTepUCTUKH,
aMsTh, MOJIEIb, pa3Mep
W MaTepuai Kopiyca u
T/

R”2:0.93 — Tex. XapaxkT.

Paznuuumsl cTpaHbl
IIPOU3BOUTEIH, 110
TEXHUUYECKUM
KOJIMYECTBEHHBIM
XapaKTepucTUKaM?

Crpansl pa3inyaroTcs.
[Ipu nomomu
KJIacTepU3aluu
BBIICJIWIIM 3 TPYIIIIBI HA
ocHoBe Tex. Xapakr.

KMeans:
[Tonyueno 3 kiacrepa ¢ pa3iMuueM 10

00BbEMY MaMSTH, Pa3pelICHUIO IKPaHa U

pa3mepy Kopiryca.

Pasznmuaumel TOProBeie
CETH, NIPE/ICTABJICHHBIC B
[TpumopckoM kpae, 1o
TEXHUYECKUM
KOJIMYECTBEHHBIM U
Ka4yeCTBEHHBLIM
XapaKTePUCTUKAM
rajkeToB?

Toprosbie ceTn
paznuuumMbl, OCHOBHBIE
pasnuuus: Paspemenue
skpana Pa3zmep kopmyca
O6bem O3V (I'b) O0beMm
BcTpoeHHoM namsitu (I'b)

CiyyaliHbll JI€C:

MAE: 925.94

MSE: 1818992.99

R"2:0.97
OcHOBHbIE IPU3HAKHU:
0.387362
Pa3mep xopmyca 0.268570
O6sem O3V (I'b) 0.244277
O6bem Betpoennoit mamstu (I'b)
0.099792

Paspemenne skpana
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