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1. HEJIX OCBOEHUA TUCHHUIIIMHBI (MOJYJIS)

1.1

OBJIAACHUEC CTYJACHTAMH OCHOBHBIMHA METOAAMHU METOJOB MAaIlITMHHOI'O 06yqu1/151, TIOJIYy4Y€HHEC HABBIKOB ITPOTPaMMHUPOBAHUSA
AJIrOPUTMOB B obmactu HCKYCCTBCHHOT'O MHTCJUICKTA U aHaJIN3a NNOJIYUYCHHBIX PE3YyJIbTATOB.

2. MECTO JUCHUTIIJIUHBI (MOJY.JIsI) B CTPYKTYPE OBPA3OBATEJLHOM ITPOTPAMMBI

Lukx (paszen) OIT: [51.0.23.01

3. KOMIIETEHIINX OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA JUCHUIIIMHBI (MOZY JIS)

OIIK-5 Crnioco0eH UCnoib30BaTh COBPEMEHHbBIC HHPOPMAIMOHHBIE TEXHOJIOTHU M TPOTPAMMHBIE CPEJICTBA MPU PEIICHUH
npodeccnoHaIbHBIX 3a1ad.

OIIK-5.2

I/ICHOHLSyeT METOABI UCKYCCTBECHHOI'O MHTEJIJICKTA (MaI_HI/IHHOFO O6y‘{eHI/I$[) M aHajau3a OOJIBIINX JAaHHBIX IJI pEeIICHUL

MPUKJIAJHBIX 3a4a4

B pesyabTaTe ocBOECHMS JUCUMILIMHBI (MOY.I51) 00yUarOLIUiics J0/KEeH

3.1

3HaTh:

3.1.1

OCHOBHBIE METO/IbI MAIIMHHOTO 00y4EHHUS; KJIACCU(PHUKAIIMIO 3314 MAIIMHHOTO 00y4eHUsI; METPUKHU KauecTBa MOAEIH; (yHKIIUU
u MetoJel Oubmmorexu Pandas: query, tail, sample, head; metons! ¢puibTpay U arperaiyiv AaHHBIX; TPU3HAKU
nepeoOyYeHHOCTH MOJIENN; MeTo bl OnbmuoTek sklearn, seaborn, matplotlib u numpy.

3.2

YMmern:

3.2.1

arperupoBath JaHHbIe cpeacTBamu Python; BBIMOMHATH QUIBTPAIINIO JaHHBIX cpeacTBaMHu Python; HacTpanBaTh Bec HEWpPOHHA,
BBIOHpATh THII KJIACCU(PHUKATOPA B 3aBUCUMOCTH OT TIOCTABJICHHOW 33/1a4M; BU3yaJIM3HUPOBATh IAHHbIC CPEACTBAMH OHOINOTEK
pandas, seaborn, matplotlib;

3.2.2|BBIIONHATE MHOTOKJIACCOBYIO Kaccuukanuio Merofamu oubnuorexu sklearn;
3.2.3|cTpouth JepeBbs PELLIEHUH U BBIIOIHATD 110 HUM IPE/ICKa3aHue.
3.3|Bnagers:

3.3.1|mocTpoeHus aepeBa pelieHuii;

3.3.2|peanuzauu anropurma ciaydaitnoro yieca (Random forest);

3.3.3|HanucaHus HEHPOHHBIX ceTeil;

3.3.4|00yuenns MoaenH.

4. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI (MOAY JIS)
Kon HaumeHoBaHue pa3/e10B U TeM /BU] 3aHATUS/ Cemectp / | Yaco | IIpumeuyanue
| 3aHATHH Kvoc

Pa3znen 1. BBegenune ucKycCTBEHHBII HHTEJIEKT

1.1 HWckyccrBennsiii uatesiekt. OcHoBHbie monHsaTHs V. MammaHoe o0yueHue. 6 2
I'my6oxoe oOyuenue. O6yueHue ¢ yuuteneM u Oe3 yuurens. /Jlex/

1.2 JlanHble, MoieNb, 00paboTKa JaHHBIX. METo0I0rHYeCKHe IPHHIINTIBI aHATHA3B 6 2
JaHHBIX. L{emu, aTarbl, MeTOAbl U TEXHHUKH.
@unbTpanys rpynnupoBKa U arperanus JaHHbIX. /JIex/

1.3 Busyanuzanus naHssix. Busyanusanus nanasix B Phyton. Busyanuzanus B Pandas. 6 2
Bbubnuorexu Seaborn u Matplotlib. /Cp/

1.4 AJITOPUTMBI U CTPYKTYPHI TaHHBIX. bubnnoreka Pandas: cTpykTypsl naHHBIX: Series U 6 2
DataFrame. Pa6ora c csv.
Mp/

1.5 Ounbrpanus naHHbIX. bubdnuoreka Pandas. BeiBoa cTpok u koJ0HOK. MeTosl query, 6 2
tail, sample, head. O6beaunenne meronos. /TIp/

1.6 Ounbrpanus naHHbIX. bubnmnoreka Pandas. BeiBoj cTpok U K0JOHOK. MeTobI query, 6 2
tail, sample, head. O6benuneHne MeToa0B. /J1ab/

1.7 Arperanus gaHHbeIx B Pandas: count, sum, max, min, mean, median. Metoas! groupby 6 2
u aggregate. O0benuHenue metonos. /IIp/

1.8 Arperanus naHHbix B Pandas: count, sum, max, min, mean, median. Metos1 groupby 6 2
u aggregate. O0benuHeHne MeTonos. /J1ad/

1.9 Busyanuzanus nanssix B Phyton. Meronsl Bu3zyanu3zanuu B Pandas. buGnuorexu 6 2
Seaborn u Matplotlib. I'padmky, TemIoBbIe KapThl, AUArPaAMMEI paCCEUBAHMS. AHAITH3
Y MHTEpIIpeTalys pe3yabTaToB Busyanmu3anuu. /I1p/
Paznen 2. MeToabl MAIIMHHOTO 00y4eHUs

2.1 Pemaronue nepeBbs: ocHOBHbIE MOHATHA. Kinaccudukanus. JlepeBbs peleHui. 6 2
OcHOBHBIE ITapaMeTphl JiepeBa. JlepeBo pelleHui B 3a1aun perpeccur. Merof
Oommkaimux coceneil. /JIex/




2.2

Konnenmus ciyvaiinoro sieca. CiiyvaiiHast BRIOOpKa TPEHUPOBOYHBIX 00pa3LoB.
VYcpennenne nporao3os. [Ipobnema nepeoOyuenus. MeTpuku KauecTBa MOJICIH.
TectupoBanue ROC AUC. /Jlex/

23

Heiiponnsie cetu. VckyccTBennsie HelipoHsl. [lepuentpon. O0yuenue Heiipona. /Cp/

24

I'papuenTHbI criyck. J{poGieHue mara mpu rpaueHTHOM cirycke. CTOXaCTHYCeCKHi
rpaJMeHTHBIN ciyck. Metox Hauckopeiiiero crycka. /Cp/

2.5

Heiiponnas cetb. OnHocnoiiHas Mmojens. CBepTouHble HEHpPOHHbIE ceTH. CBEPTOUYHBIN
CJIOH, CIIO TOABBIOOPKH, MMOJHOCBA3HBIN cioi. [leneBas ¢pyukius. /Cp/

2.6

Pemraromue nepeBbs: o0ydenue monenu. bubnuoreku sklearn, pandas, numpy. Bei6op
napametpoB mozaeiu. Kpocc-Banupanus. [IpeapapurenbHas o0paboTka JaHHBIX.
TpenupoBouHbIi HA00p AaHHBIX. TecTOBbIN HAOOP TaHHBIX.

/Cp/

2.7

Bubnuoreku sklearn, pandas, numpy. Beibop nmapamerpos mozenu. Kpocc-
Banunanys. [IpenBapurensHas 00paboTKa JaHHBIX. TPEHUPOBOYHBINA HAOOP TAHHBIX.
TecToBbIi HAOOp TAHHBIX.

/J1ab/

2.8

Konuemnwst cinydaiiHoro neca. CityuaiiHasi BBIOOpKa TPEHHPOBOUHBIX 00pa3IoB.
VYcpennenne nporHo3os. [Ipo6nema nepeoOy4denus. Turbl ommboK: true negative,
false positive. Metpuku kauectpa: Precision, Recall, F1 score. TectupoBanre ROC
AUC. /Cp/

2.9

Pacnio3HaBaHue pyKOITUCHBIX IUMP. AJNTOPUTMBI CiiydaiiHOro jieca. ONTHMAaIbHBIC
napaMeTpsl gepesa U jieca. /J1ab/

2.10

HckyccTBeHHBIH HelipoH. Bxon, GyHKIMS akTUBaLUK (CUTMOUIA, THIIEPOOTHIECKHH
tanreHc, SoftMax). [Toxbop Becos. /Cp/

2.11

OnpeeneHue TOHATBHOCTH TEKCTA C TIOMOIIBIO HEHPOHHBIX ceTeil. Bubinorexu
tensorflow, Keras, Ha6op ganusix IMDb. /Cp/

2.12

Bubnnoreka Keras. [TonHOCBSI3HBIN 1 CritaxuBaroLIuid ciion, ciioid Dropout. Pemenue
mnpobiiem nepeodydenust. /Cp/

2.13

Knaccuukanus nzobpaxeHuil o HeckoabKUM kitaccaM (6onee aByx). Habop
nanHbIx Fashion Mnist. /Cp/

2.14

BHerHne ucToYHUKY AaHHBIX A aHanu3a. Kuggle. [ToaroroBka ganubix. Pabora ¢
n300pakeHussMU pasHoro gopmata. /Cp/

2.15

PacnoznaBanue o6pazos. Kinaccudukanus n300paxxeHui KOIeK 1 cobak.
Bubnuorexka keras , ImageDataGenerator. JlocTrxkeHue 3aJaHHOH TOYHOCTH MOJACIH
Ha BaJIMJAIIMOHHOM BeIOOpKE. /Cp/

Pa3nen 3. CamocrosiTesibHas padora

3.1

Hanmcanue coOCTBEHHBIX KIIACCOB JUTS OMcaHus HelipoHHoi cet. Hefipon. Cioil.
Cetb. O0yuenue moaenu. Beimonxenune npenckasanus. /Cp/

32

IIpexnckazanue mosa Mo pocTy U BeCy C IIOMOIIBIO0 HEHPOHHOH ceTu. BrimonHenne
npesackasanus. MUHUMU3aLUs 3HaUeHUs QyHKIUY ToTeps. O0yueHue:
CTOXACTHYECKHI TpaueHTHBIH ciyck. /Cp/

33

3anaun pacrno3naBanus 00paszoB. Kimaccudukanms o0bekToB. [lorck H300paxkeHus Mo
o0pasny. /Cp/

34

AnroputM o0paTHOTO pactpoctpaneHus ook, OyHkunu aktuBaruu. OLeHka
pabotsl cetu. /Cp/

3.5

KommsrorepHoe 3penue. bubnuoreka OpenCV. CermeHTtanus H300paxeHui.
JlerekTupoBaHue 0OBEKTOB.
/Cp/

3.6

KommnsrorepHoe 3penue. bubnuorexa OpenCV. OrcnexuBaHue ABUKYIIUXCS
00BEKTOB BO BpeMeHU. Pacrio3HaBaHue Ju1L.
/Cp/

3.7

O06paboTka ecTeCTBEHHOTO 53bIka. OCHOBHBIC IOHATHA. TOKEHE3aIusl.
Jlemmaruzanus. /Cp/

3.8

O0paboTka ecTeCTBEHHOTO s13bIKa. [TapcHHT 3aBHCHMOCTeH. Pacno3HaBanue
UMEHOBaHHBIX cyurHocTen /Cp/

3.9

TToxaroroska k sekiusim /Cp/

3.10

IToaroroBka k 1a6opaTopHbIM 3aHATHAM /Cp/

16

Pa3nen 4. KoHTaKkTHBIE Yachl HA ATTECTALMIO




4.1 3auér /KD/ 6 0,25

5. OHEHOYHBIE MATEPHAJIbI

O1neHoYHbIE MaTepUalIbl J1s IPOBEACHUS MIPOMEKYTOUHON aTTecTaly 00y4aroLXCsl IPUBECHBI B IPUIIOKEHUH K pabouell mporpamme
JUCLUTUINHBIL.

®DOopMBI U BUJIBI TEKYIIETO KOHTPOJIS 110 TUCHUTUIMHE (MOYIIIO), BU/bI 33/1aHHI, KPUTEPUH UX OLICHUBAHUS, pacipeesieHue 0aioB o
BUJIaM TEKYIIEro KOHTPOJIS pa3padaThIBalOTCS MPETo1aBaTeIeM AUCIHUILIMHEI C YYeTOM €€ CHeUU(BUKU U JOBOJATCS JI0 CBEACHUS
00yJaroIuxcs Ha IepBOM y4eOHOM 3aHSTHH.

Texyumii KOHTPOJIb YCIIEBAEMOCTH OCYILIECTBIISICTCS MPENOoiaBaTeNieM JUCIUILTHHEI (MOYIIs), KaK MPaBUIIo, ¢ ucroib3oBanuem DMOC
WU ITyTeM IPOBEPKU MUCEMEHHBIX paboT, MPEIyCMOTPEHHBIX PA00YUMH MMPOrpaMMaMK AUCIHUILTHH B paMKaX KOHTaKTHOH paOOThI U
CaMOCTOSTEeNIbHOM paboThl 00yyaromuxcs. s GUKCHpOBaHMS PE3yJIbTATOB TEKYIIEr0 KOHTPOJISI MOXKeT Ucnoib3oBathest DMOC.

6. YYHUEBHO-METOAWYECKOE 1 HTHOOPMAIIMOHHOE OBECHIEYEHHUE JUCIUTIJIMHBI (MOY JIsT)

6.1. Pexomennyemas tureparypa

6.1.1. OcHoBHas JIUTEpaTYpa

ABTOpBI, COCTaBUTEIH 3arnaBue W3znatensc On. aapec
TRBO. TOI
JI1.1 |Huxonsckuii C. H. ABTOMaTu3anus HHGOPMAMOHHOTO TOBEICHHS U Mocksa: https://e.lanbook.com/b
HCKYCCTBCHHBIH HHTEIICKT: YUeOHoe mocobue MUPDA, 00k/163824
2020

6.1.2. lonoJHUTeIbHAS JIUTEPaTypa

ABTOPBI, COCTaBUTETHN 3ariaBue Uznarensc On. agpec
TBO. IO

JI2.1 |XKene3noB M. M. Mertobl U TeXHOJIOTHH 00pabOTKH OOJBIINX JAaHHBIX: yuyeOHO - | Mockaa: https://e.lanbook.com/b
METOIUIECKOE IIOCOOME MocKkoBCK 00k/145102?

i category=1548
rOCyIapCTB
CHHBIN
CTPOHUTEITH
HBIN
YHHBEPCHUT
eT, 2020

6.2 NadopManoHHbIe TEXHOJIOTHH, HCTIOJIb3yeMbIe IIPH OCYIIEeCTBICHHH 06Pa30BaTEILHOIO NMPoLecca Mo AUCHUILTHHE (MOTY.II0)

6.2.1 ITepeyeHb JULEH3UOHHOIO0 U CBOOOJHO PACIPOCTPAHAEMOI0 IPOIPAMMHOI0 o0ecneYeHHs:

6.2.1.1[Python

6.2.2 IlepeueHb npodeccHoOHAIbHBIX 023 JAHHBIX H HH(OPMAIHOHHBIX CHIPABOYHBIX CHCTEM

6.2.2.1|{1ndopmannonHas cripaBouHas cucrema Texakcnept https://tech.company-dis.ru

6.2.2.2|ndopmannonHas cripaBouHas cucrema "I'apant" http://www.garant.ru

6.2.2.3|ba3a nannsix ['ocynapcrBenHbIx ctangapToB http://gostexpert.ru/

6.2.2.4|ba3a naHHbIX «Kene3HomopoXKHBIE IEpeBO3KU» https://cargo-report.info/

6.2.2.5

7. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI (MOJY JIST)

7.1|Yuebnbie ayIUTOpHUH TS IPOBEICHHUS 3aHATHIH JCKIIMOHHOTO THIIA, YKOMIUICKTOBAHHBIC CIICIMATN3UPOBAHHON MEOENBIO 1
TEXHHYECKUMHU CPEICTBAMU OOYUYCHUSI: MYJIbTHMEIUITHOE 000pYA0BaHUE ISl IPEIOCTABICHHS YIeOHOM HH(POPMAIIMU OOTBIION
ayJIUTOPUH W/WIIK 3BYKOYCHIIMBaOIIee 000pyI0BaHue (CTAlIMOHAPHOE WK TIEPEHOCHOER).

7.2|Y4ebHble ayIUTOPUHU UL IIPOBENEHUS 3aHATUI CEMUHAPCKOIO THUIIA, TPYNIIOBBIX U MHAUBHUYaAIbHBIX KOHCYJIbTALUH, TEKYILLETO
KOHTPOJI U IIPOMEXYTOYHON aTTECTALMH, YKOMIIJIEKTOBAaHHbIE CIICIIUATN3UPOBAHHON MEOEIIbIO U TEXHUUECKUMU CPEICTBAMHU
o0yueHus: MyJIbTUMEIUHHOE 000PyI0BaHHE U/UIIU 3BYKOYCUIIUBAIOIIEe 000PyA0BaHUE (CTALMOHAPHOE WK IIEPEHOCHOE).

7.3|IlomerieHust U1t CAMOCTOSITEIbHONW PabOTHI, OCHAIIEHHBIE KOMIIBIOTEPHOHM TEXHUKON C BO3MOXHOCTBIO IIOJIKJIFOYEHHUS K CETH
"NHTepHetr" 1 oOecrieueHHeM JIOCTYIIa B AJIEKTPOHHY0 HH(OPMALIMOHHO-00pa30BaTENbHY0 CPEly YHUBEPCHUTETA.

7.4|ITomernenus Ui XpaHEHUs U IPOPUIAKTHIECKOTO 00CTy>KUBaHHUS YI€OHOTO 000pYI0BaHUS.




7.

94}

JlaGopaTopun, OCHaIIEHHBIE CIIEHUATIBHBIM J1a00paTOPHBIM 000pyIOBaHHEM: KOMITBIOTEPHON TEXHHUKOM C ycTaHOBIEHHBIM [10:
Python, a Takxe ¢ BO3MOXXHOCTBIO MOAKIIIOUEHUS K ceTr "MHTepHeT" 1 obecreueHreM A0CTya B 3JICKTPOHHYIO
HHPOPMALMOHHO-00pa30BaTENbHYIO Cpely YHHUBEPCUTETA




