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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: [51.0.09.01

3. KOMIIETEHIINHX OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA JUCHHUIIJIMHBI (MOZY JIS)

B pe3ysbTaTe ocBoOeHNs JMCHUILTUHBI (MOAYJIs1) 00y4alommiicst 10J1:KeH

3.1

3HaTh:

3.1.1

OCHOBHBIC METO/BI MAIIIMHHOTO 00YYCHIUS; KIIaCCH(HIKAIHIO 3a1a9 MAITHHHOTO 00Y4eHNUs; MeTPHKHU KauecTBa MOJEH; (DYHKIIUH
u MeTonsl Oubimmotexu Pandas: query, tail, sample, head; metons! GunpTpanuu u arperaluy JaHHBIX; IPU3HAKN
nepeoOyYeHHOCTH MOJIeNN; MeTo bl OnbmmoTek sklearn, seaborn, matplotlib u numpy.

3.2

Ymers:

321

arperupoBath JaHHbIe cpencTBamu Python; BBIMOMHATH QUIBTPALIUIO JaHHBIX cpeacTBaMu Python; HacTpauBath Bec HEHPOHHA,
BBIOMPATH THIT KJIACCH(HUKATOPA B 3aBUCHMOCTH OT MOCTABJICHHOW 3a/1a4H; BU3yaIN3UPOBATh JaHHbIE CPECTBAMU OHUOIHOTEK
pandas, seaborn, matplotlib;

322

BBINOJIHATH MHOTOKJIACCOBYO Kilaccu(UKaIiio MeToqamMu onbnnorexu sklearn;

323

CTPOWTBH JI€PEBbs PEIICHUH U BBIIOIHATH 110 HUM IIpeICKa3aHue.

33

Baanersb:

3.3.1

MOCTPOCHHUS IePeBa PELICHHI;

332

peanu3anmy anropuTma ciryyaitoro jeca (Random forest);

333

HAaIMCAHWS HEMPOHHBIX CETEN;

3.3.4|00yueHus MOJICITH.
4. CTPYKTYPA U COAEP KAHUE JUCIUIIJIMHBI (MOY JIS)
Kon HaumenoBaHue pa3iesioB U TeM /BU/1 3aHATHS/ Cemectp / | YacoB | IIpumeuanue
| zaHATHA Kvpe
Pa3znen 1. OcHOBBI aHAJIM3A TAHHBIX
1.1 OcCHOBHBIE TOHATHUS aHAIN3a JaHHBIX. FICKyCCTBEHHBII HHTEIEKT. MalmHHOe 3 2
obyuenue. ['mybokoe oOyuenne. OOydeHue ¢ yuurenem u 6e3 yuutens. /Jlek/
1.2 JlanHbIe, MOJIENb, 00pab0TKa JaHHBIX. METO0JI0THYECKHE TIPHHIIATIBI aHATU3bI 3 2
JAHHBIX. HCHH, 9Tanbl, METOAbI U TCXHUKH.
dunbTpanys TpynupoOBKa U arperaius qaHHbix. /JIek/
1.3 Busyanunzanus nanHbIX. Busyanusanus naHaeix B Phyton. Busyanmm3zauus B Pandas. 3 2
Bubnuorexu Seaborn u Matplotlib. /Jlex/
1.4 AJTOPUTMBI U CTPYKTYPHI TaHHBIX. bubnnoreka Pandas: cTpykrypsl naHHbIX: Series U 3 2
DataFrame. Pabota ¢ csv.
Mp/
1.5 Ounbrpanus naHHbIX. buodnmnoreka Pandas. BeiBoa cTpok u KoJ0OHOK. MeTob query, 3 2
tail, sample, head. O6beaunenue meronos. /TIp/
1.6 Ounbrpanuus naHHbIX. bubnuoreka Pandas. BeiBoa cTpok u kojoHOK. MeTos! query, 3 2
tail, sample, head. O6beauHeHne MeTo10B. /J1ab/
1.7 Arperanus nanHeix B Pandas: count, sum, max, min, mean, median. Meros! groupby 3 2
u aggregate. O0benuHenue Metonos. /I1p/
1.8 Arperanus gaHHbeIX B Pandas: count, sum, max, min, mean, median. Metos! groupby 3 2
u aggregate. O6bennHeHne merooB. /Jla6/
1.9 Busyanu3zanust nanssix B Phyton. Meronsl Buszyanu3anuu B Pandas. bubnuorexu 3 2
Seaborn u Matplotlib. I'paduku, TerIOBbIC KApThl, THATPAMMbBI paCCeUBaHHS. AHAIN3
W MHTEpIpeTanus pe3yjbTaToB Bu3zyanusauuu. /J1ad/
Pa3nen 2. MeToaAbl MAIIHHHOTO 00y4YeHUsI
2.1 Pemaromue nepeBbs: OCHOBHBIE TOHATHA. Knaccudukanus. JlepeBbs penieHui. 3 2
OcHoOBHbIE TapaMeTphl AepeBa. JlepeBo penieHuii B 3aqauu perpeccun. Meton
onmxaiimux cocenedt. /Jlex/
2.2 Konuenmus ciy4aiiHoro sieca. CrydaiiHasi BEIOOpKa TPEHUPOBOYHBIX 00pa3LOB. 3 2
VYcepennenue nporHo3os. [Ipobiema nepeoOyuenus. MeTpuku KauecTBa MOJICIH.
Tectupoanue ROC AUC. /Jlex/




23 Heiiponnsie cetu. MckyccTBennsie Heliponsl. [lepuientpon. O0yueHne HefpoHa. 3 2
/JTex/

2.4 I'paguenTHsi ciyck. J{podieHue mara npu rpalieHTHOM crycke. CTOXaCTHYeCKHH 3 2
IpaJueHTHBIN citycK. MeToJ Hauckopeiero ciycka. /JIex/

2.5 Heiiponnas cets. OnHocnoliHas Mozens. CBepTouHble HellpoHHbIe ceTd. CBEPTOUHBIH 3 2
CJIOH, CIIOM TOZBBIOOPKH, MOJHOCBA3HBIN cioi. IleneBas ¢pynkius. /Jlex/

2.6 Pemaronue nepesbs: o0yueHne Moaenu. bubnuoreku sklearn, pandas, numpy. Bei6op 3 2
napameTpoB Mozein. Kpocc-anmpanust. IlpensapurenbHas 00paboTKa JaHHbIX.
TpenupoBouHbIi HA00pP AaHHBIX. TecTOBbIM HAOOP TaHHBIX.

Mp/

2.7 Bubnuoreku sklearn, pandas, numpy. Beibop napamerpos mozaenu. Kpocc- 3 2
Banunanys. [IpenBapurensHas 00paboTKa JaHHBIX. TPEHUPOBOYHBINA HAOOP TAHHBIX.
TecToBblit HAOOp TAHHBIX.

/JTab/

2.8 Konuemniws cinydaiiHoro neca. CityuaiiHasi BBIOOpKa TPEHHPOBOUYHBIX 00pa3IoB. 3 2
VYcepenuenne nporao3os. [Ipodnema nepeoOydyenus. Tumbl ommOOK: true negative,
false positive. Metpuku kauectpa: Precision, Recall, F1 score. TectupoBanre ROC

AUC. Mlp/

2.9 Pacnio3HaBaHue pyKOMHUCHBIX IIMGP. AJTOPUTMBI clydaiHoro jgeca. OnTHMaibHbIE 3 2
napaMeTpsl gepesa U jieca. /J1ab/

2.10 HckyccTBeHHBIN HelipoH. BXon, GyHKIMS akKTUBALUH (CUTMOUIA, THIIEPOOTHICCKHIA 3 2
tanreHc, SoftMax). [Tox6op Becos. /TIp/

2.11 OnpeneneHue TOHATBHOCTH TEKCTA € TIOMOIIBI0 HEHPOHHBIX ceTed. bubnnorexku 3 2
tensorflow, Keras, Ha6op ganusix IMDb. /J1a6/

2.12 Bbubnuoreka Keras. [TonHOCBs3HBIN 1 critaxxuBarouuii ciiou, cioid Dropout. Pemenue 3 2
npobiiem niepeoOydenws. /TIp/

2.13 Knaccuguxkarus nzo0paxeHunii o HeCKOIbKHM KiiaccaM (Oosnee nByx). Habop 3 2
nanHbix Fashion Mnist. /J1a6/

2.14 Buenrnue ucTouHuKy TaHHBIX A1 aHanu3a. Kuggle. Tloaroroska nannsix. Pabora c 3 2

n3o0pakeHusIMU pasHoro dopmara. /Ip/

2.15 PacnioznaBanue o0pa3oB. Kimaccudukanms n300pakeHuii KOIIeK 1 co0aK. 3 2
Bubnuorexka keras , ImageDataGenerator. JlocTrxkeHne 3aJaHHOM TOYHOCTH MOJACIH
Ha BaJIMIAlIMOHHO BbIOOpKe. /J1ab/

Pa3nen 3. CamocrosiTesibHas padora

3.1 Anroputm oOpaTHOTo pacnpocrpaneHus omnoku. @yHkuuu aktuBauu. OueHka 3 2
pabotsl cetu. /Cp/

3.2 Komnberoreproe 3penne. bubnmorexka OpenCV. CermeHTanus n300pakeHHIA. 3 4
JerekTupoBaHne OOBEKTOB.
/Cp/

33 Kommnberoteproe 3penne. bubnuorexka OpenCV. OTcne:xuBaHue ABUKYIIAXCS 3 4
00BEKTOB BO BpeMeHHU. Pacrio3HaBaHue JHuIL.
/Cp/

34 O06paboTka ecTeCTBEHHOTO si3bika. OCHOBHBIC TIOHATHS. TOKEHEe3aIHsl. 3 4
Jlemmaruzanus. /Cp/

35 O06paboTka ecTeCTBEHHOTO s3bIKa. [TapcuHT 3aBUcHMOcCTel. PacriozHaBanue 3 4
MMEHOBaHHBIX cynHocTel /Cp/

3.6 Hanucanue coOCTBEHHBIX KIIACCOB Ul onucaHus HelipoHHoii cetu. Helipon. Cioil. 3 4
Cetb. O0yuenue moaenu. BeimonHenune npenckasanus. /Cp/

3.7 MunuMu3zanus 3Ha4eHus QyHKIMU noTephb. OOyUeHHe: CTOXaCTHYSCKUN 3 2
rpaaueHTHbIH ciyck. /Cp/

3.8 IToxaroroska k nekiusm /Cp/ 3 9

39 Ioaroroska K JabopaTopHbIM 3aHATHIM /Cp/ 3 18

Pa3nen 4. KoHTaKkTHBIE Yachl HA aTTECTALMIO

4.1 3auét /KO/ 3 0,25

5. OHEHOYHBIE MATEPHUAJIBI

OreHOYHBIE MaTepUalbl JUIsl IPOBEICHUS IPOMEKYTOYHOM aTTeCTalliH 00YyYaIOIIIXCs IPHBEAEHBI B PHIIOKEHHH K paboyueil mporpamme
JUCHUTUINHBIL.
@DopMbI U BUJIBI TEKYIIETO KOHTPOJIA 110 TUCHUIUIMHE (MOIYIIIO), BU/bI 33/1aHHH, KPUTEPUH UX OLIEHUBAHUS,




pacrpesieneHre 6aJuIoB 10 BHIaM TEKYILEro KOHTPOJIs pa3padaThIBAIOTCS MPenoiaBaTesieM AUCLMILINHBI C yUeTOM ee ClieUBHUKH 1
JIOBOJIATCS [0 CBEJICHHS 00YUAIOMINXCsl Ha TIEPBOM y4eOHOM 3aHSATHH.

TexyImuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTRIIETCS IIPEIoaBaTeNIeM JUCIUILTHHBI (MOyJIs), KaK PaBHIIO, ¢ HCIoIb30BaHHeM D110C
WITH ITyTeM TIPOBEPKHU ITICEMEHHBIX padoT, MPEeyCMOTPEHHBIX PAa0OYNMH IIPOrpaMMaMH JUCIHILTHH B PaMKaX KOHTAKTHOW paOOTHI 1
caMoCTOATeNbHON paboTh! oOydatomuxcs. i1 GUKcupoBaHUs pe3yIbTaToOB TEKYILETO KOHTPOIIS MOXKeET Hcnonb3oBatses DMOC.

6. YHEBHO-METOANYECKOE H THOOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIMHBI (MOJAY JISA)

6.1. Pexomenayemas anureparypa

6.1.1. OcHoBHas1 TUTEpaTypa

ABTODEI, COCTaBUTEIH 3arnasue Wznparensc On. agpec
TBO. TOJ
JI1.1 |Huxonsckuii C. H. ABTOMaTH3a1M HHHOPMAIIMOHHOTO MTOBEACHHUS U Mocksa: https://e.lanbook.com/b
HCKYCCTBEHHBIII HHTEJIEKT: YueOHoe nocobue MUPOA, 00k/163824
2020
6.1.2. lonotHUTeIbHAS IUTEPATYpPa
ABTOpBI, COCTaBUTEIH 3arnaBue W3nparensc On. anpec
TBO. TOJT
JI2.1 |Boponos M. B., CHCTEeMbI HCKYCCTBEHHOTO MHTEJUICKTA: YUeOHUK U MPAKTUKyM | MockBa: https://urait.ru/book/sis
IMumenor B. U., HebGaeB |mis By30B IOpaiir, temy-iskusstvennogo-
H. A. 2022 intellekta-485440

6.2 UHpopMannoHHbIE TeXHOJIOTHH, HCI0JIb3yeMble PH OCYLIeCTBJIEHHH 00pPa30BaTeIbHOIO0 NMpolecca Mo JUCHHUILIUHE (MOAYJII0)

6.2.1 llepeyeHs JTULEH3MOHHOTO U CBOOOHO PACIPOCTPAHAEMOT0 NPOrPAMMHOTI0 ofecnedeHust

6.2.1.1

Python

6.2.12

Google Colaboratory

6.2.2 Hepeqeﬂb IIpO(l)eCC]/IOHaJIbeIX 0a3 JAHHBIX H HHq)OpMaIII(IOHHLIX CIIPAaBOYHBIX CUCTEM

6.2.2.1

HNudopmannonHast cripaBouHas cucrema Texakcnept https://tech.company-dis.ru

6.2.2.2

Wudopmannonnast cipaBouHas cucrema "["apant” http://www.garant.ru

6.2.23

Baza nannbix ['ocynapcTBeHHbIX cTanaapToB http://gostexpert.ru/

6224

baza maHHBIX I KOHKYPCOB CPE/IN CIICIHATMCTOB 10 00paboTKe JaHHBIX U MAIHHHOMY O0YYEHHIO
https://www.kaggle.com/datasets

6.2.2.5
6.2.2.6
7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUTIIUHBI (MOY JIS)
7.1|YueOHble ayAUTOpUM AJs IPOBEACHUS 3aHATUN JIEKIIMOHHOTO TUIIA, YKOMIUIEKTOBAHHbIE CIIEIUANTN3UPOBAaHHON MEOENbI0 U

TEXHUYECKUMH CPEACTBAMH 00yUYCHHS: MyJIbTUMETUITHOE 000pyI0BaHKE /IS IPEI0CTaBIIeHHs yueOHOH HH(OpMAIIUK OOJIBIIONH
ayJJUTOPUH W/WIIK 3BYKOYCHIIMBAIOIIee 000pyI0BaHUE (CTALlMOHAPHOE WK IEPEHOCHOE).

7.2

YueOHble ayUTOPUH IJIs IPOBEACHUS 3aHATHH CEMHHAPCKOTO THUIA, IPYNIIOBBIX U HHAWBUIYANbHBIX KOHCYJIBTANN, TEKYILETO
KOHTPOJISL ¥ TPOMEXKYTOYHON aTTECTAIMH, YKOMILJICKTOBAHHBIE CIICIIMATH3UPOBAHHON MEOCITBIO U TEXHHUYECKUMHU CPEICTBAMHU
00yueHus: MyJIbTUMEIHIHHOE 000PYA0BaHKHE H/UJIH 3BYKOYCHIIHBAOIee 000pyI0BaHHE (CTAIMOHAPHOE WM TIEPEHOCHOE).

73

IMomemnenust 171s1 caMOCTOSATEIbHON pabOTHI, OCHALIIEHHbIE KOMIIBIOTEPHOH TEXHUKON ¢ BOSMOXHOCTBIO OAKIIOYEHHUS K CETH
"NHaTepHeTr" U 00ecreueHneM JI0CTYIIa B AJIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCHTETA.

7.4

ITomerneHus i XpaHeHHst U MPODUITAKTHIECKOTO 00CITY)KUBaHUS Y4eOHOTO 000y IOBaHUS.

7.5

JlaGopaTopuH, OCHAIIEHHBIE CIIEHHAIbHBIM Ja00paTOPHBEIM 000pyIOBaHHEM: KOMIBIOTEPHOI TEXHUKOW C ycTaHOBIEHHBIM [10:
Python, a Takke ¢ BO3MOXKHOCTBIO TOAKITIOUEHUS K ceT "MHTepHeT" 1 0OecreueHreM J0CTya B 3JICKTPOHHYIO
“H(OPMALMOHHO-00pa30BaTENIbHYIO CPENy YHUBEPCUTETA




VII: 23.04.01-22-2-TTIIm.plm.plx cTp. 6



