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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 )

Pe3ynbTarhl 00yueHUs MO AUCIUTLIINHE
Ha3zBanue Kon u dpopmynipoBka Koz u hopmyuposra
OIIOII BO, HHIUKaTOpa Kon
COKpaIeHHOe KOMTIETEHIHT HOCTIDRCHHA pe3yib DopMynUpOBKa pe3ysbTaTa
KOMTIETEHIINN
TaTta
09.04.03 OIIK-1 : Cniocoben OIIK-1.1k : PI1 3HaHue | AaHATUTHYCCKHUX
«[IpuknagHas | caMOCTOSTENHHO [TpumeHnsieT 3HaHUS B METOJI0B 00pabOTKH
uHpOpMATHKa» | IPHOOPETaTh, obnacTu MaTeMaTHKH, CTaTUCTHYECKUX
(M-1I1) pa3BUBaTh U €CTECTBEHHOHAYUYHBIX JIAHHBIX

NIPUMEHSTh U COLIMAIbHO- P12 | YMeHnue | mpUMEHSITH METOBI
MaTeMaTHIeCKUE, 9KOHOMHYECKUX HAYK MAaIlTMHHOTO 00yUeHUs
€CTeCTBCHHOHAYYHBIC, | B TIPO(ECCHOHANEHON MIPH PEIICHUN
COIMaJIbHO- ACATCIbHOCTH HeCTaHHAAPTHBIX 3a11a4,
SKOHOMHYECKHUE U B TOM YHCJIC B HOBOH
po¢eCCHOHATBHEIC WA HE3HAKOMOM cpeie
3HAHMS JUIsl pELIeHUs U B
HECTaHIapTHBIX MEXAUCLHUIIIMTHAPHOM
3a/1a4, B TOM YHUCJIC B KOHTEKCTE
HOBOH UK PJI3 HaBrpik | ananmm3sa u oneHKH
HE3HAKOMOM cpene u pe3yJbTaToB MO
B
MEXIUCIUITTAHAPHOM
KOHTEKCTE
OIIK-5 : Cnocoben OIIK-5.1k : P14 3HaHWEe | METOJOB MCCIICIOBAHUS
pa3pabaTbhIBaTh U PaspabatriBaeT u COBPEMCHHBIX MPOOIIEM




MOJIEPHU3HUPOBATH HCCIIeTyeT 1 METOJIOB MIPHUKIIATHOM
MIPOTpaMMHOE U TIPOTPaMMHO- nHPOPMATHKH
arnrmaparHoe anmnapaTrHble PS5 Ymernue | paspabaTrIBaTh
obecrnieueHne KOMILJICKCHI OpUTHHAIIEHBIC
WHPOPMALMOHHBIX H | aBTOMaTH3UPOBAHHBIX AITOPUTMEI C
ABTOMATH3MPOBAHHBIX | MH(POPMAITMOHHBIX HCIIONB30BaHUEM SA3bIKA
cUCTEM cucTeM MIPOTPaMMHUPOBAHHS
Python st pemenns
npo¢heCCHOHATBHBIX
3agaq
PL16 HaBpik | pazpaboTku
MIPWIOKEHUH Ha S3bIKE
Python, peanuzytomue
MeTosbl MO
OIIK-5.2k : P14 3HaHWEe | METOJOB UCCIICI0BAHUS
MonaepHusupyer u COBPEMEHHBIX Ipo0eM
pa3BUBaeT W METO/IOB IPUKIIaHOM
HHPPACTPYKTYPY HHPOPMATUKU
IIPOrpaMMHO- PS5 | Ymenue | paspabaTbiBaTh
ammmapaTHBIX OpHUTHHAJIBHBIE
KOMILJICKCOB AITOPUTMEI C
aBTOMATH3MPOBAHHBIX HCTIOJIb30BaHUEM SI3BIKA
HHPOPMAITMOHHBIX TIPOTPaMMHUPOBAHHS
CUCTEM Python st pemenns
po¢eCCHOHATHHBIX
3a1au
P16 HaBwik | paspaboTku
IIPWIOKEHUH Ha SI3bIKE
Python, peanuzytomue
MeTosi6l MO
OIIK-6 : Ciocoben OIIK-6.3k : Perraet PI1 3HaHUC | aHATUTHYCCKHUX
HCCIIeI0BATh 3a/1a4d PazIHYHBIX METOJI0B 00pabOTKH
COBpPEMCHHEBIE KJIACCOB, UCTIONb3YS CTaTUCTUYECKUX
npoOJIeMBbI ¥ METOZIBI | COBPEMEHHBIE JIAaHHBIX
OPUKIIATHON METOJIbI, CPEICTBA U P12 | YMeHnue | mpUMEHSATH METOBI
HHPOPMATUKA U CTaHIAPTHI MAaIIMHHOTO 00y4YeHus
pa3BUTHA TIPUKIIATHOM MIPY PEIICHUH
HHPOPMAIIMOHHOTO HHPOPMATUKH, H HECTaHIAPTHBIX 337134,
oOmecTBa MIPOBOIUT WX aHAIIN3 B TOM YHCJIE B HOBOM
WA HE3HAKOMOM cpeie
U B
MEXTUCIATUTMHAPHOM
KOHTEKCTE
PJI3 HaBrpik | aHanusa u oLleHKH
pesynbratoB MO
OIIK-8 : Cniocoben OIIK-8.2k : PJI1 3HaHWEe | aHATUTUYECKHUX
OCYIIECTBJIATD Ucnonb3yer METOJIOB 00PabOTKH
3¢ deKTHBHOE WHCTPYMEHTAIbHBIE CTaTUCTHYECKUX
yIpaBJieHHE CpeaCTBa IS JIAHHBIX
pa3paboTkoi YIIPaBJICHUS P15 | Vmenue | pa3pabarsiBath
IPOrPaMMHBIX pa3paboTKoi OpUI'MHAJIbHBIE
CPEICTB U TIPOEKTOB MPOTrPaMMHBIX AITOPHUTMBI C
CPE/ICTB U IPOEKTOB UCIIOJIb30BAHUEM SI3bIKA
MPOrpaMMUPOBAHUS
Python nist pernenus
npodeccHoHaIBHBIX
3agaq
P16 HaBpIk | pazpaboTku

MPWIOKEHUH Ha S3bIKe
Python, peanuzytomue
MeToasl MO




B mpouecce OCBOCHMS IHUCLMIUIMHBI pELIAIOTCA 3aJadd BOCIHUTAHMUS TapMOHHUYHO
pPa3BUTOM, MATPUOTUYHON M COLMAIBHO OTBETCTBEHHOW JIMYHOCTH HA OCHOBE TPAIUIIMOHHBIX
POCCHICKHX TyXOBHO-HPaBCTBEHHBIX U KYJIBTYPHO-HCTOPUYECKUX LIEHHOCTEH, NIPEACTaBICHHBIC

B TaOnuie 1.2.

Tabmuua 1.2 — L{eneBbie OpueHTHPHI BOCIIUTAHUS

BocnuTarteabHbIe 321240

DopMUpPOBaHUE LICHHOCTEH

eneBble OpUEHTHPHI

DopMHUPOBaHUE HAYYHO

o MUPOBO33PCHUA U KYJbTYPbl MBINLJICHUS

CDOpMI/IpOBaHI/Ie OCO3HaHus ICHHOCTHU
Hay4YHOI'0 MUPOBO33PCHUA U KPUTUYCCKOI'O
MBIINIJICHUA

I'ymanusm

CucteMHOE MEBIIICHHE

fl)opanOBalme KOMMYHUHKATUBHbLIX HABBIKOB U KYJIbTYPbI 0o0IeHusT

®dopMupoBaHHe HABBIKOB ITyOJIMYHOTO
BBICTYIUICHUS U IIPE3CHTALIUN CBOMX UAEH

Bz3aumonomors u
B3aMMOYBa)KEHHE

YMmenue paboTaTh B KOMaHJIE U
B3aUMOIIOMOIIb

2 MecTo aucuuniuHbl (MoayJsi) B ctpykrype OIIOIT

JlucuumniauHa OTHOCUTCA K o0s3aTenbHOM uyact brnoka 1 Jucuummubel (Momynu )

3. O0bem AuCHUNIMHBI (MOAYJIS)

O0bemM JUCHUIUIMHBI (MOAYJSl) B 3aYETHBIX E€IUWHUIIAX C YKa3aHUEM KOJIMYECTBA
aKaJeMUYEeCKHX YacoB, BBIJEICHHBIX Ha KOHTAKTHYIO paboTy ¢ oOydaromumucs (IO BUAaM
y4eOHBIX 3aHATUI) U HA CAMOCTOATEIbHYIO paboTy, IPUBE/IEH B TabauIe 2.

Tabnuua 2 — O6mas TpyJ0eMKOCTb AUCHUIUINHBI

Tpyno- O0BbeM KOHTaKTHOH paboTHI (Jac)
Cemectp €MKOCTb
Hassarne g)i;) Pl\:_i Hacrs I/IEIOI/IciO)C AynuropHas Breayn- CPC (zli)ToTpo:c/[fi
OI0I1 BO HZ; v a (Dg)p YAHTOP TopHas .
03®d) B3.E) Bcero 1
nek. | mpak. | ma6. | ITA | KCP
09.04.03
Tpukmnagnas 0D0 MO1.b 1 5 55 18 36 0 1 0 125 €]
nHpopmaTuka

4 CTpyKTypa U cojiepKaHue TUCUUILTHHBI (MO1YJIs1)

4.1 CtpykTrypa aucuunjanHbl (Moayas) aias OP@O

TemaTudeckuii miaH, OTpaKAIOIIMK COAEpKAHWE TUCHIUIUIMHBI (TIEpeueHb pa3/iesioB U
TeM), CTPYKTYPHUPOBAHHOE 0 BUJIaM YIE€OHBIX 3aHITHH C YKa3aHUEM X 00bEMOB B COOTBETCTBUHU
¢ yueOHBIM IJIaHOM, IpHUBEACH B Tabmuie 3.1
Tabnuma 3.1 — Pazaensl TUCHUIUIMHBL (MOAYJIS), BUABI YUeOHOU NeATeTbHOCTH U (HOpMBI

Tekymero Koutpodis aiust OPO

| Ne | HaszBanue TeMbl |

| Kon-Bo 4aCoB, OTBCACHHOC Ha

| Dopma |




Kog pe- TEKYyLIEro KOHTPOJIS
3ynbTara Jlex IIpakr JIa6 CPC
00y4eHust
MeTo51 MAITMHHOTO
o0yuenus. PerpeccnoHHBII PI1, OITDOC 110 DE3VILTATAM
1 | anaymms. [TapHas perpeccust. P2, 4 8 0 25 I 5 KTqufKog AGOTHL
TlocTpoenue perpeccuii B PI3, P15 P p
RStudio u / wiu python
PJ,
2 MHoxecTBeHHas! perpeccus U P2, 2 6 0 25 OIIPOC IO pe3yabTaTaM
KOppensuus P13, MIPAaKTHIECKOI paboThI
P/15, P16
PA1,
3 CHMXEHHE Pa3MEpHOCTH. P2, 2 7 0 o5 OIIPOC TI0 Pe3yJIbTaTaM
MeToa rIaBHBIX KOMIIOHEHT. P13, MIPAKTUYECKON paboThI
PJ14, P]I5
PA1,
3anaxu Knaccylcbm(aulim. P2, OIIPOC IO pe3yabTaTaM
4 | Mopenu ¢ qucKpeTHON 4 7 0 25 Z
SABHCHMOM EDEMCHHOM PA3, MPaKTU4ECKOH paboThl
P P15, PJI6
P2,
5 | KnacrepHusliii ananus PJ3, 4 8 0 25 OpOC TIO PESyILTATAM
P4, MIPAaKTHYECKOil paboThI
P15, P16
Hroro no Taduue 16 36 0 125

4.2 Conep:xaHue pa3aejioB U TeM JUCHUIVIUHBI (Moay.s) st ODO

Tema 1 Memoovr mawunnoeo obyuyenus. Pecpeccuonnwiii ananus. Ilapuas pezpeccus.
Ilocmpoenue peepeccuii 6 RStudio u / unu python.

Conepxxanne Tembl: OOmIas MOCTaHOBKA 3aJaud MalmIMHHOTO oOyuyeHus. CrocoOsl
MaruHHOTO 00yueHus. Kiaccmueckue 3agaun MmammHHOT0 00yueHus. Perpeccust. Crienudukanus
MOJIeJIY, CBSA3aHHAs ¢ BIOOPOM (PAKTOPOB M BUAA MareMaTHyeckod (GpyHKuuu. Metoabl BeIOOpa
MaTeMaTHYecKol (yHKIHMU B MapHOil perpeccun. JluHeiHas perpeccus. OueHka mapameTpoB.
OneHka 3HAYMMOCTM ypaBHeHMs U mnapamerpoB. Henuneiinas perpeccus. OmuOku
anmnpoKCUMALIUH.

@®opMbl U METOABI MPOBEACHUS 3aHATUI NO TeMme, MpUMEHseMble 00pa3oBaTeIbHbIE
TE€XHOJIOTHH: CTaHJapTHAas, METOJ KOOIIEPAaTUBHOTO O0yUYEHHUSI.

Bunel caMocTOATENbHON MOATOTOBKH CTYJIEHTOB 10 TEME: MOArOTOBKA K MPAKTUYECKOU
paboTte, MOArOTOBKA K UTOTOBOMY TECTY.

Tema 2 Muoowcecmeennas peepeccus u Koppeusiyus.

Copep:xannie TeMbl: MeTOIbI TOCTPOSHUS MOJIETIEH U CHIEIIU(UKAIUS €€ CHCTEMATHUECKOM
yacTu. MynbTUKOUTMHEApHOCTh. OleHKka MapaMeTpoB MOJelNel W MX JUarHOCTHKA.
KauecTBeHHble O0OBSACHSIONIME TEpeMEHHbIe. AHAIN3 BKJIaga OTIENbHBIX IMPEIUKTOPOB U
CeJICKIIUSI WX ONTUMajdbHON KoMmOuHammu. OIlleHKa KadecTBa KaKIOW MOJIETU-TIPETEHICHTA.
[Ipeanoceuikun MHK.

®opMbI ¥ METOABI TPOBEICHUS 3aHATHUH MO TeMe, MpPUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTHH: CTaHJapTHAsl, METOJ KOONIEPATUBHOTO O0yUYEHHUSI.

Buapl caMOCTOSITENIBHON MOATOTOBKH CTYJEHTOB IO TeME: MOJATOTOBKA K MPAKTHYECKOM
paboTe, MOATOTOBKA K HTOTOBOMY TECTY.

Tema 3 CHuorcenue pazmeprocmu. Memoo 2nasHvix KOMROHEHM.

Conepxxanne Tembl: OTOOp W BBIIETIEHUE MTPU3HAKOB. MaTeMaTH4eckass MOJIeJb METo/1a
TJIaBHBIX KOMITOHEHT. OIieHKa YKciia TIaBHBIX KOMIOHEHT. O1eHKa ypoBHS HH(G)OPMAaTUBHOCTH U
moa00p Ha3BAHMM JIJIS TJIABHBIX KOMITOHEHT.



@opMBI ¥ METOJBI TPOBEACHHS 3aHIATUN 1O TeMe, MpPUMEHSeMble 00pa3oBaTeIbHBIC
TEXHOJIOTHH: CTaHapTHasl, METOI KOOTIEPATUBHOTO O0YUYCHHUSI.

Buael caMoCTOSATENbHON NOATOTOBKU CTYAEHTOB MO TEME: MOJATOTOBKA K IMPAKTUYECKOMN
paboTe, TOATOTOBKA K UTOTOBOMY TECTY.

Tema 4 3aoauu knaccugpuxayuu. Mooenu ¢ OUCKpemHoU 3a6UCUMOLL NePeMEHHOLL.

Copepxanrie TeMbl: Mojenu OuHapHOTO BBIOOpa. JlorWT-MOnmENh, MPOOUT-MOJIENb.
OueHuBanue mapaMeTpoB Mojend. MeToa MakCUMalbHOTO MpaBionoaodus. Mopaenu
MHO>KECTBEHHOTO BBIOOpa C HEYMOPSIOUYCHHBIMH albTepHATHBAMHU. MOJEIN MHOXECTBEHHOTO
BbIOOPA C YIOPSIIOYEHHBIMH aJIbTEPHATUBAMHU.

@opMBI ¥ METOJBI TPOBEACHHS 3aHITUH 1O TeMe, MPUMEHSIeMble 00pa30BaTeIbHBIC
TEXHOJIOTHH: CTaHJapTHAas, METOJ KOOIIEPAaTUBHOTO OOyUYEHUSI.

Buael caMoCcTOSATENbHOM MOATOTOBKU CTYACHTOB IO TEME: MOArOTOBKA K MPAKTUYECKOU
paboTe, MOATrOTOBKAa K UTOTOBOMY TECTY.

Tema 5 Knacmepuouiu ananus.

Copepxanue Ttembl: PopMarabHOE ONMCAHUE 3aJaud KiacTepusauuu. Maremarudeckue
XapaKTepUCTUKU KiacTtepa. Mepbl ONM30CTU: MEphl PACCTOSHUS, MEPhl CXOJACTBA, MeEpbl
IPECKa3yeMOCTH BEPOATHOCTHBIEC KO (UIIMEHTHI CXOCTBA. AJITOPUTMBI KJIIACTEPHOT'O aHAIH3A.
Hepapxuueckas Kiactepusalus. AITOPUTMBI HEUEPAPXUUECKOTo paszieneHus. MeToa HeUeTKUX
K-cpenHux. OLeHKa KauecTBa KjIacTepu3aluu.

@opMbl 1 METOJBI TPOBEACHHS 3aHIATUN MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TEXHOJIOTHH: CTaHJapTHAas, METOJ KOOIIEPaTUBHOIO O0yUYEHHUSI.

Bunel camocTosTenbHON MOATOTOBKH CTYIEHTOB IO TEME: MOJArOTOBKA K MPAKTUYECKOU
paboTte, MOArOTOBKA K UTOTOBOMY TECTY.

5 Meroauyeckne YyKazaHusl sl OOY4YAIOIIMXCH MO M3YYEHHI0 M PpPealu3aluu
AUCHHUILIMHBI (MOZYJIs1)

5.1 Meroanueckue peKOMeHAAUMH OOYYAKIIUMCH M0 M3YYEHHI0 IUCUHMIUIMHBI H 10
o0ecIeYeHN 0 CaMOCTOSITeJIbHOM padoThI

Ha nepBoM 1m1are BbINOIHEHMSI TPAaKTUYECKUX paboT HEOOX0AUMO chOPMUPOBATH MACCUB
JAHHBIX M3 yKa3aHHbIX MCTOYHHUKOB, COIJIACHO PEKOMEHAALMSAM W/WIM 3arpy3UTh MMEIOLIHecs
nanHbie B Python.

Jlanee crenyeT BBINOJHHUTH 3a/laHUS K NpakTHUecKoW paboTe, caenaTb HEOOXOIUMbIE
BBIBOJIbI U C(hOPMUPOBATH TPEOYyEMbIE€ OTUETHI.

IIpy noAroToBKE K TEKyIIEeH ayAUTOPHOW paboTe pPEeKOMEHAYETCS HCIOIb30BaTh
MaTepuaibl JEKIUH, UICTOYHUKU U3 CIIMCKA Y4eOHOM 1uTepaTypsl, pa3o0paTh IpUMEphl CKPUIITOB,
JOKYMEHTALUI0 OMOIHOTEK ([TAKETOB), IPOAHAIN3UPOBATh IpHeMbI paboThl ¢ Python.

[Ipu HeoOX0AMMOCTH 00YyYarOIIUMCS U3 YUCIIA JIHUI] ¢ OTPAHUYEHHBIMH BO3MOXHOCTSIMU
3/10pOBbsI U MHBAJIMJIOB (110 3as1BJICHUIO 00yUaroIIerocs) mpeaocTaBisercs yueoHas nHpopmanus
B JIOCTYNHBIX (pOpMax ¢ y4eTOM MX MHAUBUAYAIbHBIX CUXO(DU3MUECKUX OCOOEHHOCTEN:

- JUISL TUI] ¢ HApYIICHUSIMU 3pEHUS: B IeUaTHOH (popMe yBeIMYeHHbIM HIPUPTOM; B (hopme
AIIEKTPOHHOTO  JOKYMEHTa;  WMHIUBUAYyalbHblE  KOHCYJIbTAlUM  C  IPHUBJICUYECHUEM
TU(IOCYPIOTIEPEBOAUNKA; MHANBUAYAJIbHBIC 3aaHUs, KOHCYJIbTALUU U JP.

- U1 JIUL C HApYLLIEHUSIMU CITyXa: B leyaTHOU ¢opMme; B hopMe 3JIEKTPOHHOTO TOKYMEHTA;
UH/IMBUyaJIbHbIe KOHCYJIBTAllMM C MPHUBJICYEHUEM CYpAONEPEBONUMKA; HHIUBUAYaJIbHbIC
3aJjaHusl, KOHCYJIbTALUU U JIp.

- JUTs1 JTUI] C HApYLIEHUSIMHU OTIOPHO-/IBUTAaTEIILHOTO alllapaTa: B ieyaTHoO# ¢opme; B hopme
AIIEKTPOHHOIO JOKYMEHTA; MHIWBUIyaJIbHbIE 3a/1aHuUs1, KOHCYIbTALIUU U AP.



5.2 OcobGennocTn OopraHm3anvm Oﬁy‘leﬂl/lﬂ Vi JiMI € OrpaHM4Y€HHBIMHM BO3MOKHOCTAMH
3A0POBbS U HHBAJIU/A0B

[Tpr HEOOXOIMMOCTH OOYJAIOIIUMCS U3 YUCIIA JIUI C OTPAHHYEHHBIMA BO3MOYKHOCTSIMU
3JI0POBbSI U HHBAIUIOB (110 3asIBJICHUIO 00YYArOIIEerocs) IPeI0CTaBIIsAeTCs yaeOHas
uH(pOpMaIUs B JOCTYIMHBIX (pOpMax C yI€TOM MX UWHAUBUAYAIbHBIX ICUXO(PDU3HUECKUX
0COOEHHOCTEH:

- JUIS JIULL C HAPYLIEHUSIMU 3PEHUS: B TIeUaTHOU (hopMe yBeTMUEHHBIM LIPUPTOM; B hopme
AJIEKTPOHHOTO  JIOKYMEHTA; WHMBUlyaJIbHbIC KOHCYJIbTAIIUU c MIPUBJICYCHUEM
TU(DIOCYpIOTIEPEBOIUNKA; MHIUBUAYATbHbBIC 3aaHHs], KOHCYJIbTAIIUN U JIp.

- JUIsL JIUIT C HAPYIICHUSIMU CITyXa: B TieyaTHOU hopMe; B (hopMe STEKTPOHHOTO JOKYMEHTA;
WHJIUBUlyaJIbHbIE KOHCYJbTAallUW C NPHUBJICUYECHUEM CYpPAONEPEBOIUNKA; HWHANBUIYAJIbHbIC
3a/1aHus], KOHCYJbTAllUU U Jp.

- 17151 JIUI] C HAPYILIEHUSIMU OIIOPHO-JIBUTATEIILHOTO armaparta: B ne4atHoit oopme; B popme
AJIEKTPOHHOTO JOKYMEHTA; UHIUBUIyAJIbHBIC 33/IaHUsI, KOHCYJIbTAIIUU U JIP.

6 @oHa OLEHOYHBIX CPEACTB JIfl MPOBeIeHUs] TEKYIIero KOHTPOJISl M MPOMeKYTOYHOI
arrecTauMu 00y4aroIMXCcs M0 JUCUMILINHE (MOTYJIIO0)

B cootBerctBun c¢ TtpeboBanusmu DPI'OC BO pans arrectanuu 0oOydaroImIUXCs Ha
COOTBETCTBUE WX IEPCOHATBHBIX JIOCTIDKCHUH IUIAHUPYEMBIM pe3yiibTaTaM OOYYCHHS TI10
JTUCIUILIMHE (MOJIYJI0) CO3/1aHbl (JOH/IBI OLIEHOYHBIX CPEICTB. THUIMIOBBIE KOHTPOJIbHBIC 3a/1aHNUS,
METOJIMYECKUE MaTepUalibl, OINPEIACIAIONIME MNPOLEAYPbl OLECHUBAHHWS 3HAHUN, YMEHUH U
HABBIKOB, & TAKXKE KPUTEPUH U MOKA3aTENU, HEOOXOANUMBIE JUISI OLIEHKH 3HAaHUH, yMEHUI, HAaBBIKOB
U XapakTepu3yllnue dTambl (HOPMHUPOBAHHS KOMIIETCHIIMH B  IPOIECCE OCBOCHUS
00pasoBarebHOI MTPOrpamMMBbl, IpeAcTaBicHsbl B [Ipunoxennn 1.

7 Y4eOHO-MeTOAMYeCKOe M HH(POPMALMOHHOE 0o0ecnieyeHue TUCHMILINHBI (MOYJIs1)

7.1 Ocnoenas numepamypa

1. bapckuii, A. b., VckycCTBEeHHBIH MHTEIUIEKT 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 : yue6HOe mocobue / ®@. M. I'adapos, A.
@. I'mnemssHoB. - Kazanp : Kazanckuil ¢enepanbubiii yausepcuret, 2024. - 106 c. - Teker :
anektponHsld. - URL: https://znanium.ru/catalog/product/2173433 (/lata oOpamenus -
18.06.2025)

3. MupkuH, b. I'. Ba3oBble MeTO/1bI aHATN3a JAHHBIX : YICOHHK U MPAKTHKYM IS BY30B /
b.I'. Mupkusn. — 3-e u3n., mepepab. u jgon. — Mocksa : M3narensctBo FOpaiit, 2024. —
297 c. — (Bpicmee oOpaszoBanme). — ISBN 978-5-534-19709-9. — Tekcr : »nekTpoHHBIH //
Oo6pazoBarenpHast mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/556941 (nmata
obpamenus: 12.03.2025).

7.2  /lononnumenvnas 1umepamypa

1. Awnamm3 nmaHHbBIX : yueOHUK it By30B/ B. C. MxutapsH [u ap.] ; moa pegakuuei
B. C. Mxutapssna. — Mocksa : W3natensctBo  IOpaiit, 2024. — 448 c.— (Beicuiee
obpazoBanue). — ISBN 978-5-534-19964-2. — Tekct : snektpoHHBId // OOpazoBaTenbHAas



mwiarpopma HOpaiit [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.
XpuniyHoBa. — Mocksa : KuoPyc, 2025. — 455 ¢. — ISBN 978-5-406-13759-8. — URL.:
https://book.ru/book/955467 (nata oopamenus: 18.06.2025). — TeKCT : 3MEKTPOHHBIH.

7.3 Pecypcol unghopmayuonno-menekommynuxayuonnou cemu '""Hnmepnem',
6KIIlouas npogheccuonanbHvle 0azvl OAHHBIX U UHDOPMAUUOHHO-CRPABOUHDLE
cucmemul (npu HeodXO0UMOCMU):

1. O6pazoparenshas miatpopma "FOPANT"

2. DnekTpoHHO-O0nbamoreunas cucrema "BOOK.ru"

3. DnekrpoHHO-OMOMMOTEeYHas cucteMa "ZNANIUM.COM"

4. Open Academic Journals Index (OAIJI). [IpodeccuonanpHas 6aza gaHHBIX - Pexum

nocryna: http://oaji.net/

5. Ilpesunmentckas OuOmmoreka uM. b.H.Empumaa (6a3a JaHHBIX —Pa3IMYHBIX

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

6. Hudopmanmonno-crnpaBounas cucrema "Koucynprant [lmroc" - Pexum moctyma:

http://www.consultant.ru/

8 MarepuajbHO-TeXHHYECKOe oO0ecrevyeHHe IUCHUILVIMHBI (MOAYJs) W IepeYeHb
HHGPOPMANMOHHBIX TEXHOJIOTHIl, UCMOJIb3yeMbIX NMPH OCYILIECTBJEHUH 00Pa30BaTeIbLHOIO
npouecca no JMCUMIVInHe (MO1YJII0), BKJIKYAs MlepevyeHb MPOrpaMMHOro odecre4eHust

OcHOBHOE 000pPYIOBAHUE:

e Vcr.6ecn.on.nuranus Smart-UPS 3000VA

e Mynbt npoektop Nel Panasonic PT-LX26HE

e Mynbrumenuiineiii mpoektop Nel Casio XJ-V2

e O0naunbiii MmonuTop 23" LG CAV42K

e O0naunbiii MoHuTop LG Electronics uepHslii +kinaBuaTypa+mbliib
e CereBoit MonuTop:Hynesoit 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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I'ox Habopa Ha OITOII
2025

dopma 00ydeHuUsI
OYHas
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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-IKOHOMUYEC
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 : IlpumensieT 3HaHUA B 00JIaCTH MaTe
MaTHKH, €CTECTBEHHOHAYYHbIX M COLIHAIBEHO-3KO
HOMHUECKHX HayK B TPO(ECCHOHATBLHOMN JIesITeN
BHOCTH

OIIK-5 : Cnoco6en pa3pabaTeiBaTh
¥ MOAEPHHU3UPOBATH IIPOTPAMMHOE

U anmapaTtHoe obecrieueHne napop

MAalMOHHBIX H aBTOMAaTH3HPOBAaHHBI
X CHCTEM

OIIK-5.1k : Pa3zpabaTeIBaeT U HcciIeqyeT mporpa
MMHO-aIlIIapaTHbIE KOMIUIEKCHI aBTOMAaTH3HPOBa
HHBIX HH)OPMAIMOHHBIX CHCTEM

OIIK-5.2k : MogepHH3HUpYET U pa3BUBacT HHDP
ACTPYKTYpPy HPOrPaMMHO-aIIIapaTHBIX KOMILICK
COB aBTOMATH3UPOBaHHBIX HH()OPMAIIHOHHBIX C
HCTeM

OIIK-6 : CriocoOeH uccienoBaTh ¢
OBpEMEHHBIE TIPOOIEMBI I METOIBI
MPUKIATHOW UH(DOPMATHKY U Pa3B
UTHs1 HHHOPMAIIMOHHOTO 001IecTBa

OIIK-6.3k : Pemaet 3aaum pa3auyHbIX KJIACCOB
, ICTIOJIB3Ysl COBPEMEHHBIC METO/IBI, CPEICTBA H
CTaHIAPTHI MPUKIATHON HHOOPMATHKH, U IPOBO
IUT UX aHaJIn3

OIIK-8 : CriocobeH ocymiecTBIATh

3¢ deKTHBHOE yIIpaBICHUE pa3pabo
TKOI IIPOIPaMMHBIX CPEICTB U IIPO
€KTOB

OIIK-8.2k : Ucnonp3yeT MHCTpYMEHTaJIbHBIE CP
€/ICTBa JIJIsL yIIpaBJIeHHs pa3paboTKON MporpaMm
HBIX CPEJICTB U MPOCKTOB

Komnerenmus cantaercst chopMUPOBAHHOM HA TaHHOM STarle B ClIy4yae, €CIIH MOJTy4IeHHbIC
pe3yibTaTtel OOyuYeHHMs [0 JUCLUIUIMHE OLICHEHbl IOJOXHUTEIbHO ([IUarna3oH KpUTEpUEB
OLICHUBAHMSI PE3YIbTATOB O0YUEHUS «3aUTEHO», «YAOBIETBOPUTEIBHOY, «XOPOIL0Y», KXOTIUYHOR).
B cinydae OTCYTCTBHS IOJIOKMTEIBHOW OLIEHKHM KOMIIETEHIMS HA JAaHHOM 3Talle CYUTAETCs

Hec(OPMHUPOBAHHOM.

2 TToka3aTe/u OLCHNBAHUSA IVIAHUPYEMBIX Pe3yJIbTaTOB 00y4eHHUs

Komnerennus OIIK-6 «Criocoben rcciaenoBaTb COBPEMEHHBIE TPOOIEMBI i METOIBI
NPUKIIAJAHON HHPOPMATUKU U pa3BUTHS MH(OOPMAIIMIOHHOTO OOIIECTBa

Tab6nuia 2.1 — Kputepuu OlleHKH HHIUKATOPOB TOCTHKEHUS KOMITETCHIIUH

PeByJ'ILTaTBI 06yquI/I$[ IO JUCHUITIMHE

JIMYHBIX KJIACCOB, UCTIONB3YsS co | PJIL

BPEMEHHbBIE METO/Ibl, CPECTBA 1 an
Y CTaHIIAPTHI MPUKIATHON HH ue
OpPMAaTHKH, U IPOBOJIUT UX aHAJ v
u3 P | me
2 HH

AHATUTUIECKUX METOJIOB 00pad
OTKH CTAaTUCTHYCCKHUX JaHHBIX

Ko u gopmynupoka unaukar | Ko | Tu Kpurepuu onieHMBaHUS PE3yNbT
opa JOCTUXKEHUs KoMrereHuu | A I aToB O0y4YeHHUS

pe | pe Pesynprar

3- | s3-

Ta | Ta
OIIK-6.3k : Pemmaer 3amaun pa3z 3n BBIOMpAET aHAINTHYECKUE METO

JIbI 00pabOTKH CTATUCTHYECKHUX
JIAHHBIX COOTBETCTBYIOIINE TIPH
KJIaJTHOM 3ajiaue

MPUMEHSITh METO/IbI MAIIMHHOT
0 00y4ueHHs PH PEIIeHUN HECT
aHIAPTHBIX 33/1a4, B TOM YHCIIE
e B HOBOM MJIM HE3HAKOMOU CpeJ

MIPUMEHSET METOABI MAIlIMHHOT
0 00yueHwUs IIPH PELICHUH HECT
aHJAPTHBIX 3aa4 PeaJbHOU IIp
AKTUKU




€ U B MC)KAUCHUIIVIMHAPHOM KO

HTEKCTE
Ha (bopMupyeT aHATUTHYECKHE OTY
P aHaJau3a U OLECHKH pe3yIbTaTOB
3 BEL | V1O €TBl, CO3AET IIPAKTUYECKUE PE
K KOMEHIALMH

Komnerennus OIIK-1 «CriocoGeH camocTosITENIbHO IPUOOPETATh, Pa3BUBATh U
IPUMEHATh MaTEMAaTUYECKHE, €CTECTBEHHOHAYYHbIE, COLIMAIbHO-?PKOHOMUYECKHE U
npodeccruoHaIbHbIC 3HAHUS JJIS1 PEIICHUs] HECTAaHIapPTHBIX 33/1a4, B TOM YMCJI€ B HOBOU MM
HE3HAKOMOI1 cpejie U B MEXIUCLUITIMHAPHOM KOHTEKCTE»

Tabnuna 2.2 — Kpurepun orieHKA UHAUKATOPOB JTOCTHIKEHUS KOMITICTCHITUU

PesynbraTel 00y4ueHNs 110 AUCIUIUINHE
Ko u gopmynupoka uaaukar | Ko | Tu Kpurepun onieHnBaHus pe3ysbT
opa IOCTHXKeHus kommeTreHuuu | A | I aToB 00y4YeHus
pe | pe Pesynbrar
3- | 3-
Ta | Ta
OIIK-1.1k : IIlpumensieT 3HaHUA 3n BBIOMpAET aHATUTHYECKHE METO
B 00acTH MaTeMaTuky, ectect | PJJ AQHAIMTHYECKUX METOJ0B 00pald | abl 00pabOTKH CTATHCTHYECKUX
BEHHOHAYYHBIX U COIIMANbHO-3K | 1 4| OTKH CTATHCTHYECKNX JAHHBIX | JAHHBIX COOTBETCTBYIOIIUE NIPH
OHOMHUYECKHX HayK B npodeccu e KJIaJHOM 3aade
OHAJIBHOM NesITeIbHOCTH MIPUMEHSTH METOJ(bl MAIMHHOT
Y | o o0y4eHus npu pemeHn: HecT | IPUMEHSET METO (bl MaIIHHHOT
P/l | Me | aHmapTHBIX 337124, B TOM 4UClie | O OOYYEHHMs NPH PELICHUU HECT
2 HU | B HOBOHM WJIM HE3HAKOMOH cpell | aHTapTHBIX 3a7ad peatbHOHU Ip
e € ¥ B MeKIUCIUIUINHAPHOM KO | aKTHKH
HTEKCTE
Ha (dbopMupyeT aHaATUTHIECKHE OTY
PA aHaJIM3a U OLIEHKH pe3yJbTaToOB
3 BBL | 10 €ThI, CO3/IaeT MPAKTHYECKHE pe
K KOMEH/IAINH

Komnerenuus OIIK-8 «CnocobeH ocyniecTBiIsATh 3(h(HhEeKTUBHOE yIpaBlieHUE

pa3pabOTKO¥ TPOrPaMMHBIX CPEJICTB U MPOEKTOBY

Ta6n1/1ua 23— KpI/ITepI/II/I OLCHKHU MHAUKATOPOB JOCTUKCHUA KOMIICTCHIIUN

PesynbraThl 00y4YeHUs 10 AMCIMIUINHE
Kox u popmymuposka unpuxar | Ko | Tu Kpurepun onieHnBaHus pe3yibT
opa JOCTHXKEHHS KoMIleTeHnun | A I aToB 00y4YeHns
pe | pe Pesynbrar
3- | 3-
Ta | Ta
OIIK-8.2k : Ucnonp3yeT UHCTP 3 BEIOMpAET aHATUTHIECKUE METO
yYMEHTaJbHbIE cpencTBa uisi yn | P/1 | AHAMTHYECKHX METOIOB 00pab | b1 00paOOTKH CTATHCTHYECKUX
paBinenust papaborkoii mporpa | 1 s | OTKYM CTaTHCTHHECKHX JAHHBIX | JQHHBIX COOTBETCTBYIOIIHE NPH
MMHBIX CPEICTB M IIPOEKTOB KJIaJJHOH 3a1aue
a3pabaThIBaTh OPUTHHAIIBHBIE
y | PP P cniocoOeH pa3paboTath paboToc
QJITOPUTMBI C UCTIOJIB30BAHHEM . <
P | me MOCOOHBIH OpUTHHAJILHIE aJIro
sI3bIKa porpaMMupoBanus Pyt
5 HU PHTM C HCIIOJIb30BaHNEM SI3bIKA
hon nnst pemenust mpodeccroH
e nporpamMupoBanus Python
IBHBIX 3aJ1a4
N crocoOeH pa3paboTaTh MPUIIOK
Ha | pa3pab®oTku npuinoxeHuit Ha 513
P/ eHne Ha s3pike Python, peanmsy
BBl | bIke Python, peanusyrommue met
6 toriee Metoabl MO, mpoTecTup
K onsl MO
OBAaTh Ha PEAJbHBIX JaHHBIX




Komnerenuus OIIK-5 «Cnocoben pazpabaTsiBaTh 1 MOJIEPHU3UPOBATH MPOTPAMMHOE
anmnapaTHoe odecrieueHre HHPOPMALIMOHHBIX M aBTOMAaTU3UPOBAHHBIX CUCTEM

Tabnuna 2.4 — Kpurepun orieHKM UHAUKATOPOB JTOCTHKEHHS KOMITETCHITUU

PesynbraThl 00y4eHuUs 10 TUCIUIDIHHE

Tu
i
pe Pesynbrar

3-
Ta

Kputepun oneHnBaHMSA pe3yabT
aToB OO0y4CHHUS

3H | METOIOB HCCIICAOBAHMUS COBPEM
aH | CHHBIX IPOOJIEM U METOMIOB IPU
ue | Ki1agHoi MHQOPMATHKH

crioco0OeH BEIOpPAaTh METOM UCCIT
€/I0BaHUsl aJIcKBaTHBIH paccMaT
puBaeMoii npobieme

pa3pabaThIBaTh OPUTHHAIBHBIC

v
ve | @ITOPHTMBI C HCTIONB30BAHHEM
| A3PIKa POTPaMMHpOBaHHS Pyt

hon st perenus npodeccuox
ABHBIX 3314

(&

cnocoOeH pa3paboTaTth paboToc
MOCOOHBIN OpUTHHATIbHIE aJIro
PHTM C HCIIOJIb30BaHNUEM SI3bIKA
nporpammupoBanust Python

Ha | pa3pabGoTku npuinoxeHuit Ha 513
BbI | bIke Python, peanusyromiue Met
K onsl MO

cnocoOeH pa3padoTaTh MPUIIOK
eHue Ha s3b1ke Python, peanusy
toriee Metoasl MO, mpoTtecTup
OBaTb Ha PCAJIbHbIX TaHHBIX

3H | METOJOB HCCIIEA0BAHUS COBPEM
aH | GHHBIX IPOOJIEM U METO/IOB IPH
ne | KIagHOW MH()OPMATHKHI

Croco0eH BBIOpaTh METOJT HCCIT
€IOBaHMs a/IeKBaTHBIIM paccMar
puBaeMoii pobieme

pa3pa6aTBIBaTB OpUTHMHAJIbHBIC

y
ve | AITOPHTMBI C HCTIONb30BAHHEM
| A3PTKa IIPOTPaMMHpPOBAHHs Pyt

hon st permenuns npodeccuon
AIIbHBIX 3a]1a4

€

cnocoOeH pa3paboTath paboToc
MMOCOOHBIN OPUTHHATIBHIAC a0
PHUTM C HCIOIb30BaHNUEM SI3bIKA
nporpammupoBanus Python

Koz u gopmynuposka unaukar | Ko

opa DOCTIKEHHS KomIleTeHn | A
pe
3_
Ta

OIIK-5.1k : Pa3zpabaTriBaet u u Pl

celietyeT MporpaMMHO-armapar | ,

Hbl€ KOMIIIEKCH aBTOMaTH3HPO

BaHHBIX HH()OPMAIMOHHBIX CHC

TeM
PI
5
PI
6

OIIK-5.2k : MogepHU3HpYeT U Pl

pa3BuBaeT UHPPACTPYKTYpPY Ip 4

OrpaMMHO-aIIapaTHEIX KOMILIC

KCOB aBTOMaTH3UPOBAaHHBIX HH

OPMAIMOHHBIX CHCTEM

dop Pl
5
PIl
6

Ha | pa3paboTtku npuiosxeHUiA Ha 513
BEI | bIKe Python, peanusyromue met
K oxsl MO

croco0eH pa3padoTaTh MPUIIOK
eHue Ha s3b1ke Python, peanusy
rouee meroasl MO, nmporecTup
OBAaTh Ha PEAJbHBIX JaHHBIX

Ta6J'II/H_[a 3aIIOJIHACTCS B COOTBETCTBUU C pa3JICiiOM 1 PaGoueii nporpaMmbl TUCHUIIIIMHBL

(Mofyist).

3 IlepeyeHb OLICHOYHBIX CPEICTB

Tab6muma 3 — [lepedeHb OIIEHOUHBIX CPEACTB MO IUCIUILIUHE (MOIYITIO)

KonTtpomupyemsie maHupyeMBbIe pe3
yIBTaThl 00yUeHHS

KonTtpoiupyemsie TeMBI

HaumeHoBaHME OIEHOYHOTO CPEICTRBA U TP
encrasienne ero B POC

HUCHUITIINHBI

Texkylmuil KOHTPOJIb

ITpomexyrouHas at
TecTanus

Ounas ¢popma o0ydeHus

PJI1 3HaHUe : aHATTUTHYECKUX
METO/10B 00paboTKH crart
HACTUYECKUX JaHHBIX

1.1. MeToabl MalIMHHOTO
o0yueHus. Perpeccnonnst
it ananus. [1apHas perpec

Ompoc Keiic-3anaua
cus. [Toctpoenue perpecc
nit B RStudio n / nnn pyth
on
1.2. MHOXeCTBEeHHasl per .
o P Ompoc Keiic-3agaua

peccust U KOppemsiuus




1.3. CHnxeHue pa3smMepHo
cTu. MeTo[ rI1aBHBIX KOM
TIOHEHT.

Ompoc

Keiic-3agaua

1.4. 3amaun xiaccudukar
nu. Mogenu ¢ IUCKPETHO
1 3aBUCHMOM NIEPEMEHHO

nu

Omnpoc

Keitic-3amaua

P12

YMeHue : IpUMEHAITh MET
016l MAIIMHHOTO O0YYEeHU
sl IPY PELICHNH HECTaHAA
PTHBIX 3a71a4, B TOM 9HCJI

€ B HOBOM MJIM HE3HAKOMO
i cpesie U B MEXTUCIIUILT

HMHApHOM KOHTEKCTE

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

Omnpoc

Keitic-3amaua

1.2. MHOXeCTBEHHAas per
peccust 1 KOppemsinus

Omnpoc

Keitic-3amaua

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

Omnpoc

Keitic-3amaua

1.4. 3amaun xnaccudukar
nu. Mozenu ¢ AUCKPETHO
1 3aBUCHMOM NIEPEMEHHO

u

Ompoc

Keitic-3amaua

1.5. KnacrepHnsblil ananu3

Ompoc

Keitic-3amaua

PJ13

HaBbIk : aHanM3a 1 OLIEHK
u pe3yabTatoB MO

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

Ompoc

Keitic-3amaua

1.2. MHOX€eCTBEHHAas per
peccus ¥ KOppessius

Ompoc

Ketic-3amaua

1.3. CHmxeHue pa3smMepHO
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4 Onucanue npoueaypbl OCHUBaAHUA

KadecTBOo copMHpOBAaHHOCTH KOMIICTCHIIMA Ha JaHHOM OJTale OICHUBACTCS I10
pe3y.]'II)TaTaM TGKYHII/IX nu HpOMe)KYTO‘-IHI)IX aTTeCTaIlI/Iﬁ HpI/I IIOMOIIIN KOHHHGCTBCHHOﬁ OLICHKU,
BhIpOXEHHOW B Oayutax. MakcumaibHas cymMMma 0ajuloB MO JUcHHIUIMHE (MOIyiro) paBHa 100
Oasam.

KauecTBO c(hopMHPOBAaHHOCTH KOMIICTCHIINI Ha JAHHOM JTaIe OIEHUBACTCS 110 Pe3y/IbTaTaM
TEKYIIMX ¥ MPOMEKYTOUHBIX aTTECTAIMI MPU TIOMOIIN KOJTHYSCTBEHHOU OIICHKH, BBIPAXKCHHOM
B Oartax. MakcumalbHas cymma OajioB Mo AucuuIuinHe (Moaysnto) paBHa 100 Gamnam.

. O1LIeHOYHOE CPEACTBO
Bun yaebnoii = P HV
Kelic-3a
JESITENILHOCTH | OIIPOC Hroro
Jlauya
I1;
pakTuteckue | 20
3AHATHUSA
IIpome: 0
POMEAYTOHH | 5 30 80
ast aTTecTalus
Uroro 70 30 100

Cy'MMa 6aJ'IJ'IOB, Ha6paHHBIX CTYACHTOM II0 BCEM BUJaM y‘ie6H01>i ACATCIIbHOCTU B paMKax
JUCHUIIIIMHBI, ICPEBOAUTCA B OLICHKY B COOTBCTCTBHU C Ta6J'II/IH€I\/'I.

CymmMa Gato
B
O1ieHKa 110 IPOMEXK
YTOYHOU arTecTany | XapaKTepucTHKa KauecTBa COPMHUPOBAHHOCTH KOMIIETCHIINU
IO JUCIHr u
IIJIMHE
CTyneHT 1eMOHCTpUpPYeT COPMHPOBAHHOCTD JUCIUIUTHHAPHBIX KOMIIETEHINH, 00H
«324TEHOY / apy’KMBaeT BCECTOPOHHEE, CHCTEMaTHIECKOe U TITyOOKoe 3HaHUe y1eOHOTo MaTepHa
o191 110 100 714, YCBOMII OCHOBHYIO JIHTEPATYPY U 3HAKOM C JIOTIOJTHUTEINIBHOM JIUTEepaTypol, peko
MEH/IOBaHHOMW MPOTPaMMOH, yMeeT CBOOOIHO BBIMOJIHATH MPAKTUUECKUE 3a/IaHMUs, TP
«OTVIIMIHO» €lyCMOTPEHHBIE MIPOTrPaMMOi, CBOOOTHO ONEepUPYeT MPHUOOPETEHHBIMH 3HAHUAMH, Y
MEHMSIMH, IPUMEHSIET UX B CUTYalUsIX TOBBILIEHHOMN CIOXHOCTH.
«3auTEHOY / CTyneHT IeMOHCTPUpPYET CHOPMHUPOBAHHOCTH JUCIUIUIMHAPHBIX KOMIIETEHIUH: OCH
ot 76 110 90 OBHBIE 3HaHMs, YMEHHUS OCBOEHBI, HO JIOIYCKAIOTCS HE3HAUYUTEIIbHBIE 01511/161(1/1, HEeToq
HOCTH, 3aTPyJAHEHH IIPU AaHATUTHYECKUX OIIEPALUAIX, IEPEHOCE 3HAHUI U YMEHUN H
«xopomio» a HOBBIE, HECTAHAAPTHBIC CUTYaIlUH.
«3a4YTeHO» / CTyneHT IeMOHCTpUpPYET CHOPMHUPOBAHHOCTH JUCIMILUTHAPHBIX KOMIICTEHIINH: B XO
Jie KOHTPOJIBHBIX MEPOIPHATHH TOITYCKAIOTCS 3HAYUTEIbHBIE OIIMOKH, MPOSBIIETCS
ot 61 mo 75 OTCYTCTBHE OTAECNBHBIX 3HAHUMN, YMEHUI], HABBIKOB 110 HEKOTOPHIM AUCLIUILUIMHAPHBL
«YAOBJICTBOPH | KOMIIETEHIUAM, CTYI€HT UCIBITBIBAECT 3HAYUTENbHbIE 3aTPYIHEHUS [IPU OTIEPUPOB
TCIIBHO) AHMM 3HAHUSIMHM M YMEHUSMH IIPU UX IEPEHOCE HA HOBBIE CUTYALIMHU.




«HE 3a4TCHO» /

V ctynenra He chopMHUPOBaHBI JUCIUIUTHHAPHBIE KOMIIETEHIINH, TIPOSBIISETCS] HEJ0C

ot 41 o 60 % N
«HEYIOBJIETBO | TAaTOYHOCTb 3HAHMIA, YMCHHH, HABBIKOB.
PUTCIILHO»
«HE 3a4TEHOY /
ot 0 10 40 JuciyinHapHbIe KOMIIETEHIMU He copMUpoBaHbl. [IposBIIseTCS TONHOE WITH TIPaK
A «HEYHOBJIETBO | THYCCKH IOJIHOEC OTCYICTBHC 3HaHUH, YMEHH, HABBIKOB.
PUTEIBHOY

Cymma OanioB, HAOpaHHBIX CTYIEHTOM I10 BCEM BUaM Y4eOHOIl 1eATeIbHOCTH B paMKax
JTUCITUTIIMHBL, TIEPEBOUTCS B OIIEHKY B COOTBETCTBHUHU C TaOTHUIICH.

CymmMma Gamio
b s Or1ieHKa 110 TPOMEX
YTOYHOW aTTecTalu XapaxkTepucTHKa KadyecTBa CHOPMUPOBAHHOCTH KOMITETEHIINT
O TUCITUILTI "
HE
CTyzeHT IeMOHCTPHUPYET CPOPMHUPOBAHHOCTh JUCILMILTHHAPHBIX KOMIICTEHIIHI, 00Ha
PY’KHBaeT BCECTOPOHHEE, CHCTEMATHYECKOE U TITy0OKOe 3HaHUE y4eOHOro MaTepuaia
o191 10 100 «3a4TeHO» / , YCBOWJI OCHOBHYIO JIUTEPATYPY U 3HAKOM C JOIOJHUTEIBHON JIUTEpaTypOl, pekome
«OTJIINYHOY H/IOBaHHOHU IPOTPaMMOii, yMmeeT CBOOOIHO BBIMOIHATH MPAKTUYECKHE 3aIaHuUs, TIPE
YCMOTpEHHBIE TPOrpaMMOH, CBOOOIHO ONepHPYeT NPHOOPETEHHBIMH 3HAHUSAMH, YME
HUSIMH, IPUMEHSIET HX B CUTYALMSIX OBBIIICHHOHN CIIO)KHOCTH.
CTyzeHT IeMOHCTPUPYET CPOPMHUPOBAHHOCTD JUCIUILTHHAPHBIX KOMIIETEHIIUI: OCHO
o176 110 90 «3a4TeHO» / BHBIC 3HAHUSI, YMEHUS OCBOCHBI, HO JIOIyCKAIOTCSI HE3HAYUTEIbHBIC OIIHOKH, HETOYH
«XOPOLIO» OCTH, 3aTPYAHCHUSI TIPH AaHATUTHYECKUX OTIEPalUsiX, IEpeHOCe 3HAHUI U YMEHUIT Ha H
OBbI€, HECTaHIapTHBIC CUTYAIHH.
CTyzeHT AeMOHCTPUpYeT CPOPMHUPOBAHHOCTD TUCIUIUIMHAPHBIX KOMIIETEHIIHI: B X0
«3a4TeHO» / JIe KOHTPOJIBHBIX MEPOIIPHUATHI HOITYCKAIOTCS 3HAYNTENBHBIE OIINOKH, TPOSIBIIETCS O
ot 61 10 75 «yIIOBJIETBOPUTENb | TCYTCTBHE OTAENHHBIX 3HAHUH, YMEHHMI, HABBIKOB 110 HEKOTOPBIM JUCIUILIHHAPHBIM K
HO» OMIIETCHIMSM, CTY/ICHT HUCIBITHIBACT 3HAYNTEIbHbIC 3aTPYAHEHUS [IPU OMICPUPOBAHH
Y 3HAHMSIMU M YMEHHSIMH [P X MEPEHOCEe HA HOBBIC CHTYAIIHH.
«HE 3a4TCHOY /
V cryzneHTa He ¢(OPMUPOBAHEI AUCIUILTMHAPHEIE KOMIICTSHIINH, TIPOSIBIISIETCS HEZOC
ot 41 o 60 «HEY/IOBJIETBOPUTE % o
TaTOYHOCTh 3HAHUH, YMEHH, HABBIKOB.
JIBHO»
«HE 3aYTCHOY /
JucuuiuinHapHbIe KOMITETEHIIMH He c(OpMUpOBaHbl. [IposIBIIseTCs MOJHOE M HpaK
ot 0 110 40 «HEY/IOBJIETBOPUTE . o
HBHOY THUYECKH MTOJTHOE OTCYTCTBYE 3HAHHH, YMEHUI!, HABBIKOB.

S IlpumMepHbIe OLICHOYHBIE CPeACTBA

5.1 llpumepsl 3a1aHUH /151 BHINOJHEHUS NPAKTHYECKHX PadoT

ITocsie BbINOJIHEHUS] MPEAYCMOTPEHHBIX NMPAKTHYECKUX 3aIaHUH, A1 OLCHUBAHUS
CTeleHH OCBOECHHUS KoMIleTeH1 Ui, mpoBoauTcst Onpoc.

IIpumep BonpocoB 1JIs1 NPOBEICHHUS ONMPOCOB 1O Pe3yJIbTAaTaM 3aHATHH

Kitaccnueckue perpeccun

1.1. B uém pazauna mexay Ridge u Lasso perpeccusimu?

- Ridge (L2) ymeHbiaer

MYJIbTUKOJITMHEAPHOCTH).
- Lasso (L1) o6nynsier HeKoTOphie KO3 IUIIUEHTHI (0TOOp MIPU3HAKOR).
1.2. TTouemy B JIOTHCTUYECKOMN PErPECCHH UCIIONB3YIOT CUTMOUTY?

- Curmomzaa mnpeoOpasyeT JHMHEHHYH0 KoMOMHanMiO B BepossTHOCTH (0

Ko3(p(uULMEeHTb, HO He OOHynser (Xopoul mpu

1), uro

UHTEPIPETHPYEMO IS KIacCU(UKAITUH.
1.3. Kak o1ieHuTh BaXXHOCTh TPU3HAKOB B JIMHEWHOW perpeccun’?
- Yepes crannapTu3oBaHHbIE KOI(D(GUIIMEHTHI WK P-3HaYCHUs (JUIsI 3HAYMMOCTH).
1.4. Uto rerepocKeTaCTUYHOCTD U KaK €€ MPOBEPUTH?
- HenoctosinctBO aucnepcuun ommbok. Ilpoepka: Tect Yaiita, rpaduk OCTaTKOB VS
IpeACKa3aHui.




2. Metoas! knactepusanuu

2.1. ITouemy k-means MOKET 1aBaTh IJIOXHUE PE3YIHTATHI HA JAHHBIX Pa3HOM IJIOTHOCTH?

- K-means npennonaraer cepuieckre KiacTepbl OAMHAKOBOTO pa3Mepa, He paboTaeT s
CJIOKHBIX (hOpM.

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

- Merton nokts (Elbow), cunmyat (Silhouette), nunnekc JaBuca-bongynna.

2.3. B uém npeumymiectBo DBSCAN nepen k-means?

- Haxonut knactepsl Mpou3BOJIbHON (POPMBI U IIYMOBBIE TOUKH, HE TpeOyeT 3a/laHus
quciia KJIacTepoB.

2.4. Kak pa6oraer EM-anroputm B GMM?

- HrepaTuBHO OlLIEHWBaeT TMapaMmeTpsl rayccuan ([, ©) UYepe3 MaKCHMH3AIUI0
npasaono1oous (E-mar — oleHka CKpbITHIX IEPEMEHHBIX, M-111ar — 0OHOBJIEHHE TAPAMETPOB).

Kpamxue memoouueckue ykazanus

[Ipu BBINIOJNIHEHUH 3aJaHUS AOMYyCKaeTcs 00beIUHEHNUE MAaruCTPaHTOB B IPYMIbI 1O 2-5
yenoBeK. [IpakTuueckue pabOTHI MO3BOJSET ONMPEISIUTh YPOBEHb YCBOSHUST Martepuana. llepen
BBINIOJTHEHHEM PabOThl HEOOXOJUMO 03HAKOMUTHCS C TEOPETUUECKUM MaTepHalIoM, IPopadboTaTh
METOJIbI PEIICHUS 3a/1a4, PACCMOTPEHHBIX B THIIOBBIX mpuMepax. [lociie BBIMONHEHUS PabOThHI
MPEeIyCMOTPEH MHCHMEHHBIM aHATUTHUYECKH OT4eT W NyOnuuyHas 3alluTa MOTyYEHHBIX
PE3YJIBTaTOB MOJICIIUPOBAHMSI, CPABHEHHUE U 00CYKIICHUE PE3yIhTATOB BCEX YIaCTHUKOB

Llkana oyenxu

]
OneHka bannsl Onucanue
5 17-18 BBICTABIISICTCSI CTYJICHTY, €CIIM IIPAaKTUUECKOE 3aJJaHNE BBHITIOJIHEHO, OH JITYHO OTBEYaJl Ha BOII
POCHI IIperoiaBaTes, YeTKO NPEACTABIISI CBOIO MO3UIIMIO M apTYMEHTHPYS TOUKY 3pEHHS
BBICTABJISICTCS CTYACHTY, €CIIH IIPAKTHYECKOE 3a1aHUE BBINOJIHEHO, HO OH JIMYHO, OTBEYas Ha
4 14-16 BOIIPOCHI MPETIOIABATEINS, HEAOCTATOYHO YETKO MPEACTABISLI CBOKO IO3UINIO U apTyMEHTHPO
BaJI TOUKY 3pCHHS
BBICTABIISIETCSI CTYJICHTY, €CIIM IIPAKTUUECKOE 3a/JaHNE BBITIOJIHEHO HE ITOJHOCTHIO, OTBETHI HE
HOJIHBIE ¥ COAEPIKAT OIIMOKH
2 0-8 BBICTABIISICTCSI CTYJICHT HE BBINOJHUBIIEMY ITOJHOCTBIO 3a/IaHUE

3 9-13

5.2 3apanusn nJ91 penieHus Keiic-3agaum

IIpumep keiic-3axa4un
Jlnst MaccuBa aHHBIX «[ aKeTh» BBIABUTH «3HAHUSM» 00 U3y4aeMOM OOBEKTE:

e BBIOpaTh MO c yuntenem/6e3 yduTens, KOTOPbIH MOTYT OBITh UCTIOJIB30BAHBI JUIS
MPEII0KEHHOTO MacCHBa JaHHBIX — BEIOOP 00OCHOBATH;
e TOCTPOUTH MOJENU A BbIOpaHHBIX MO, mpOBeCTH aHANU3 MOJYYEHHBIX Pe3yIbTaTOB.

Ilo cywecmegy, eéam Hy)cHO omeemumsv HA 60RPOCHL, U OAMb NOACHEHUA NO
nonyuyennomy pesyaromamy (cm. maonuyy). Kommenmapuu u omeemvr oagamv npamo 6

CKpunme.
BOIIPOC Ipasuiio (rule) MO, MoienTb W TOJTY4YEHHBIC OLICHKU
MO>HO 71 yTBEPXKIaTh, UTO e
Ha TajpKeTa OnpeesnseTcs TOJb
Ko bpeHnom u onepannoHHoi ¢
ucremoit (OS)?

Pa3niuumel cTpaHbl TPOU3BOIH
TECIIH, IO TECXHUYCCKHUM KOJIMYECC
TBEHHbIM XapaKTEPUCTUKAM?
PaznuunMel TOproBeie ceTH, IIp
ezncrasneHHbie B [IpuMopckom
Kpae, 110 TeXHUYECKHM KOJIIYeC
TBEHHBIM U KaYECTBEHHBIM Xapa
KTEPUCTUKAM raJLKeTOB?

Kpamkue Memoouyeckue yKasaHus



J1si BBINOJIHEHUST Keiic-3aJaHUsA CTYIEHT J0JIKeH €031aTh CKpHUNT (s3bIK R w/mnm

python) u BBIIOJIHHUTE CIICAYIOIINE IIIaTrH:

3arpy3uTh JaHHbIE, IPOBECTH aHAJIN3 KAYECTBA JAaHHBIX;

MIPOBEPUTH TUIIOTE3BI O pacHpeieICHUN;

chopMyIHpOBaTh TUIOTE3bI, POPMAITU3YIOLIUE TTOCTABICHHbBIE BOIIPOCHI;
BbIOpaTh Mojiei MO, MO3BOJIAIONINE TPOBEPUTH THIIOTE3bI, OLICHUTh MOJIEIIH;
chopMyaUpOBaTh MOJTYUECHHbBIC 3HAHUS

LlIxana oyenku

OreHka Bamiel Omnucanne

5 36-40 BBICTABIISICTCSI CTYJICHTY, €CIIM OH OTBETHII Ha Oojee, 4eM 90 % 1mocTaBIeHHBIX BOIPOCOB

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

3 11-25 BBICTABIISIETCSI CTYJICHTY, €CIIM OH OTBETHI Ha 61-75%% mocTaBieHHBIX BOIPOCOB

2 0-10 BBICTABIISICTCSI CTYJICHTY, €CIIM OH OTBETHII He Oojee, yeM Ha 60% IocTaBIeHHBIX BOIIPOCOB,




®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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