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1. IIEJIV ¥ 3AJJAYM OCBOEHUS JUCIHUIIINHBI (MOIY.JIS)

1.1. HeasasmMu ocBoeHHMs AUCHUIIMHBI (MoayJs) «[IporpammupoBanue aJis aHaIM3a JAHHBIX)
SIBJSIIOTCS. OCBOEHHE M Pa3BUTHE HABBIKOB MPOTrPaMMHUPOBAaHMS Ha s3bike Python, mpencraBienus o
cobope, oOpaboTke W aHanMW3e ITAaHHBIX, BBEACHHE B aBTOMATH3UPOBAHHBIE METOABI PabOTHI C
JTAHHBIMU - MAIIMHHOE 00y4YeHUE U HEHPOHHBIE CETH.

1.2. 3axaun ocBOEHUA TUCHMUILIUHBI (MOYJIs1):

- OCBOCHHME  MPOJABHHYTBIX  METOJOB  HCCICIOBAaHUS  B3aWMOCBS3EH  MEXIY
MOKAa3aTeIsIMH, XapaKTePU3YIOIIIMH 00BEKTHI B COLIUATBLHO-I)KOHOMUYECKUX UCCIIEIOBAHUSX;

- OCBOCHHME TIPOJBHUHYTBIX METOJOB pAaclO3HaBaHUA OOpPa30B U THUIOJIOTH3AIUU
00BEKTOB;

- OCBOCHHE TMPOJBUHYTHIX METOJOB ONTUMH3AIUUA TPEACTABICHUS HHPOPMAIHUH 00
00BbEKTaX;

- OCBOCHHME COBPEMEHHBIX MAKETOB MPUKIIAIHBIX TTPOrPAMM, PEATH3YIOIINX aJITOPUTMBI
MHOT'OMEPHOTO aHaIN3a JaHHBIX;

- npuoOpeTeHne HaBBIKOB coJiepKaTeIbHOU WHTEpIpeTau pe3yIbTaTOB
HCCIICIOBAHUS.

2. MECTO JUCIIMIIJIMHBI (MOAYJIsA) B CTPYKTYPE OIIOII

2.1. YueOnasa aucommiuHa (moaynas) b1.B.JI.05.02 «lIporpammupoBanue s aHanusa
JaHHBIX» OTHOCUTCS K 4YacT, (opmupyeMas yJacTHUKaMH OOpa30BaTeIbHBIX OTHOIICHUMN
ocBamBaeTcs B 7 cemecTpe, o01mas TpyaoeMkocts aucturinael — 3 3E, 108 gacos, utorosast popma
KOHTPOJISI — 9K3aMEH.

HNucuumnuaa (Moxynb) «lIporpammuipoBaHue I aHanW3a JJAaHHBIX» BCTPaUBAaeTCS B
ctpykrypy OIIOII BO (mocnemoBarelbHOCTh B Y4eOHOM TIUTaHE) KaK C TOYKH 3pPEHUSA
MIPEEMCTBEHHOCTH COJAEP)KaHUs, TaK M C TOYKHU 3PEHHUs HENPEephIBHOCTH Tpolecca (HOpMUPOBAHHS
KOMITETEHIIMI BhIMyCKHUKA. O0s3aTeNbHBIMU 3HAHUAMHU ISl YCIIEIIHOTO OCBOCHUSI Kypca SIBJISIETCS
OCHOBBI MaTEMaTUYECKON CTaTUCTUKHU M TEOPHH BEPOSTHOCTH, OCHOB IPOrPaMMUPOBAHUS HA SI3bIKE
Python.

2.2, Ina u3y4veHusi JaHHOH y4eOHOH AMCHMINIMHBI (MOAYJisI) HEOOXOAMMBI CJIeAYIOIIHe
3HAHUS, YMEHHS] U HaBbIKH, opMHpyeMble NMpeALIeCTBYIOIIMMH y4eOHBIMU AUCHUILIUHAMHA
(MmoxynsimMu):

- Matemaruueckue OCHOBBI HH(GOPMAIMOHHBIX TEXHOJOTUH U BBIUYUCIUTEIHHOU
TEXHUKHU

- OCHOBBI IPOTPaMMHUPOBAHUS.

3HAHMUS:

- POJIb ¥ 3HaUeHHE HH(POPMAIIMOHHBIX PECYPCOB B COBPEMEHHOM OOIIECTBE,

- BUBI ¥ (POpMBI HH(POpMAITHH,

- COBpEeMEHHBIC MH(POPMAIIMOHHBIE TEXHOJIOTUH 00paboTKu MH(GOpMAaITUH,

- 3TaIbl U METO/IbI € 00pabOTKN HHPOPMALIUH,

YMEHHUS:

- MPUMEHITh KOMIBIOTEPHYIO TEXHUKY ¥ HWHGOPMAIMOHHBIE TEXHOJOTUU JUIS
00paboTku nH(MOpPMAIUH, U PEIICHUS TPAKTUYECKHUX 3a/1ad,

HABBIKU:

- BJIQJICHUS WHCTPYMEHTAIbHBIX CPEACTB HH(DPOPMALMOHHBIX TEXHOJOTHH 00paboTKU
uHpopManuy,

- BJIa/ICHUS NH()POKOMMYHUKAIIMOHHBIX TEXHOJIOTUH.

2.3. locaenywmue y4eOHble TMCHUILIAHBI (MOAYJM) U (WIN) NPAKTHKH, JJIA KOTOPbIX
HEOOXO0IMMbI 3HAHUS, YMEHUS] M HaBBIKHM, (popMHpYeMble NAHHOH Y4eOHOH M CIHUIINHON
(MmoxyJsiem):

- HHTennexkTyanbHbIE CUCTEMBI U TEXHOJIOTHH.



3. INIAHUPYEMBIE PE3YJIBTATbBI OBYYEHUA 110 JUCHUIIJIMHE (MOAYJIIO)

[Ipomiecc ocBOeHUS MUCHMIUIMHBI (MOIYJs) HampaBlieH Ha (OpMUPOBAHUE DJIEMEHTOB
cienyoomux komnereHuuid B coorserctsun ¢ @I'OC BO u OIIOIT BO no naHHOMy HalpaBlIEHHIO

MOATOTOBKH (CMEIUATILHOCTH):
B) npodeccuonansuoit (I1K):
[TK-2. Criocoben pa3pabaTsiBaTh MpOrpaMMHOE 00eCeYeH e, BKITFOYasi IPOSKTUPOBAHUE, OTIAMIKY,
npoBepKy paborocnocodHoctd 1 Moaupukaruro I10.

Tab6anna 1 - JlekoMno3uiusi pe3yJibTaToOB 00y4eHHs

KoJ KOMITETEHIIHH [TnaHnupyemMbie pe3yabTaThl 00yUeHHS 110 AUCIUTUIUHE (MOTYITIO)
3Hathb (1) Ymers (2) Bnanerts (3)
IIK-2: crocoben | UIIK 2.1. 3uars: UIIK 2.2. YMeTh: UIIK 2.3. Bnanets:
pa3pabaTbiBaTh COBPEMCHHBIC OCYIIECTBIISTH BEIOOP HaBBIKaAMU pa3paboTKH,
pOrpaMMHOE nH(pOpManMOHHbIE nH(pOpPMATMOHHBIX OTJIQJIKH, IPOBEPKH
obecrieyeHue, BKIIIOYAs | TEXHOJIOTHU TEXHOJIOTHH JUIs paboTOCIOCOOHOCTH,
MPOCKTHUPOBAHHME, pa3paboTKH, OTIIAJIKH, peuIeHus 3a1a4 1o MoaH(UKAIIIT
OTJIAJIKY, IPOBEPKY | TPOBEPKU pa3paboTKe, 0TI IKE, HIPOrPaMMHOTO
paboTOCIIOCOOHOCTH U | pabOTOCIIOCOOHOCTH, MIPOBEPKE obecrieueHus ¢
Moudukanuio 110 MOIUpHUKAINN pabotocnocobHOCTH, HCIIOJIb30BaHUEM
HPOrPaMMHOT'O MoAH(UKAINH COBPEMEHHBIX
obecnieyeHust HIPOrPaMMHOTO nH(pOpPMATMOHHBIX
obecrieyeHust TEXHOJIOTHH

4. CTPYKTYPA M COJAEPKAHME JUCIATIIUHBI (MOY.JIST)

OO0beM TUCIUIUIMHBI (MOMIYJS) cOCTaBisieT 4 3aueTHBIX eauHuIbl, 108 yaca, B ToMm uucie 36
YacoB, BBIJICJICHHBIX Ha Ha KOHTAKTHYIO pa00Ty 00y4aromuxcs ¢ MPEenoaaBaTesieM BhIJICTICHO (U3 HUX
18 vacoB — nekiuu, 18 yacoB — naboparopHbie paboOThl, U 72 Yaca — HA CAMOCTOSITETILHYIO PaboTy

00yJaronuxcs).

Taouuna 2 - CTpykTypa M coiep;KkaHue QU CHUIIHHBI (MO1YJIA)

KonrakTtHas DopMBI TEKYLIETO
ol & 8 Camocr.
No Paznen, tema 5 B % pabora pabota KOHTPOI1 yCIIeBAEMOCTH,
| AMCHHIUHBI % 3 2 B 4acax) dopma mpoOMeKyTOUHOM
(Momys) ol T3 Tlm ! | xp | cp aTTecTaluu
(no cemecmpam)
1 OcHOBBI 71 12 2 2 10 | JIaGoparopHas pabota Nel
MIPOrPaMMHUPOB
aHUs Ha S3bIKE
Python
(refresher)
2 | Maremaruuec- | 7 | 3-5 3 3 10 | JlaboparopHas pabota Ne2
KUH amnmapar
(refresher)
3 Brenenue B 7| 6-8 3 3 10 | JIaGoparopHas pabota Ne3
Moayias NumPy
4 OcHOBBI 71 9-10 | 2 2 10 | JlaGoparopnas padoTa No4.
paboThI ¢ YcTHBIN onpoc
Pandas
5 | PasempiBatens | 7 | 11- 3 3 10 | JIaGoparopHas pabora Ne5
HBII aHaJINu3 13




JAHHBIX
6 | Buszyanuzamus | 7 | 14- 2 2 10 | JlaboparopHas pabota Ne6
NAHHEIX. 15
[IpencraBnenue
pe3yNbTaTOB
7 PaGora c 7| 16- 3 3 12 | JIaboparopHas pabota Ne7.
TEKCTOBBIMHU 18 YcrHblii onpoc
JTAaHHBIMHU.
TekcToBbIi
aHaIIn3
UTOro 108 | 18 18 72 JK3aMeH
YcnoBHBIE 0003HAUCHUS:
JI' — nmexmumsa; II3 — mpaktuueckoe 3aHstue, JIP — maboparopnas paboTa;
KP — kypcoBas pabota; CP — camocrositenbHas pabdora.

Tab6anna 3 - MaTpuna cooTHeceHUsl pa3lejioB, TeM Y4eOHO! JMCIHUILVINHBI (MOAYJIsl) B
(¢GopMupyeMbIX B HUX KOMIIETEeHIIHI

Paznen, TemMa AUCHMIUTUHBI (MOTYJIIS) Kon-so | Koxg xoMmmerenmun OO0111€€ KOJINYECTBO
JacoB IIK -2 KOMIIETEHITII
OCHOBBI POrpaMMUPOBAHUSA HA sI3bIke | 14 + 1
Python (refresher)
Marematnuecknii anmmapar (refresher) 16 + 1
Beenenue B Moy NumPy 16 + 1
OcHoBrbI paboTsl ¢ Pandas 14 + 1
Pa3BenpiBaTeIbHBIN aHAIN3 TaHHBIX 16 + 1
Buzyanuzanus nannsix. [Ipencrasnenue | 14 + 1
pe3yabTaToOB
PaboTa ¢ TEKCTOBBIMH JaHHBIMU. 18 + 1
TexcToBEIN aHAIN3
HUroro: 108

Kparkoe coaep:kaHue Kaxnoii TeMbl TUCHUATLIMHBI (MOTYJIsT)

Jlekums 1. OcHoBbI NporpammupoBanus Ha si3bike Python (refresher).

BBenenue B ananu3 nanHbIx Ha s3bike Python. [Touemy Python ctanoBuTcst cranmapTom amnst paboThl
¢ OonpMMH JaHHBIMU. [IpuKIaaHbIe 3a/1a4y MTOJIUTOJIOTOB, JUISl PEIIEHUSI KOTOPBIX MOAXOIUT SI3BIK
Python. OcHoBbI porpamMupoBanus Ha s3bike Python: Tumbel maHHBIX U METOABI PabOTHI C HUMHU
(mepeMeHHbIe, JTUCTHI, CIIOBApH, KOPTEKH ).

Jlekums 2. MaremaTnyeckuii annapar (refresher).
MaremMaTHuecKuil anmapart Jjs aHalIu3a JaHHbBIX: BEKTOPBI, MAaTPULIbI, (DYHKIIMU U IPOU3BOHEIE.
OcHOBBI MpOrpaMMHPOBaHKs Ha si3bike Python: nukiel GyHKIMK, 3HAHWE CHHTAKCHCA SI3bIKA.

Jlekuus 3. Beenenne B Mmoaysab NumPy.

BBenenue B Moaynb Ui paboThl ¢ 4ncinoBbIMU JaHHBIMA NumPy (Numerical Python)

Ocobennbie Tumbl daHHBIX B NumPy. PaboTta ¢ Bektopamu u maTpuiiamu. BeldmciieHHe TIaBHBIX
CTaTUCTUYECKUX METPUK C nomousto NumPy (cpeanee, Mmeauana, MoJia, 1UCIEPCHS).

Jlexknus 4. OcHoBbl padoTsl ¢ Pandas.



BBenenue B Moaynb ajst paboThHI ¢ TaOMUYHBIM TpejcTaBlieHneM naHHbiX Pandas. IIpeobpa3zoBanue
cioBapei B Tabimunbiii popmart Pandas, 3arpy3ka MaHHBIX M3 BHEUTHUX UCTOYHUKOB. OCOOCHHOCTH
bunbTpanuu u odparieHus K naHHeM. Pabora ¢ TabnuunbiMu JaHHBIMU B Pandas Ha mpumepe.

Jlexknua 5. Pa3BeabiBaTeJbHBIH aHAJIN3 JaHHBIX.
Perpeccuonnsie moaenu. MeTo1 HaMMEHbIIMX KBaIpaToB. JlorucTuyeckas perpeccusi.
[TpoBeneHue pazBenbIBaTeILHOTO aHANM3a JaHHBIX B Pandas Ha nmpumepe.

Jleknms 6. Busyaiusanus nannsix. [Ipeacrasienue pe3yjbTaTos

BBeneHne B Bu3yanusanuio JaHHbIX. HIOaHCHI BU3yaln3ally JaHHBIX U MPUHLMIIBI YE€JIOBEYECKOTO
BOCIIpUATHUA. HpaBHna CO3aHuA  XOpOIIHX BHSyaHHBaHHﬁ. COB,Z[aHI/Ie pPa3JIMYHBIX BHUIOB
BU3YyaJIM3alluil HA CUHTETHYECKUX JaHHBIX U TPEHUPOBOUHBIX HA0OPAX JaHHBIX.

Jleknusa 7. PadoTa ¢ TEKCTOBBLIMHU JAHHLIMHU. TeKCTOBBIN aHAJIN3.
BBGI[@HI/Ie B aHaJIn3 TEKCTa. HpI/IMeHeHI/Ie B IIOJHUTOJOI'UH. OCO6GHHOCTI/I IIOATOTOBKHN JOAaHHBIX
Co3nanrie MHTEPaKTUBHBIX BU3yaJIU3aIliii 1 OTUYETOB C TOMOIILI0 HHCTpyMeHTa Plotly.

5. METOAUYECKUE YKA3AHMUSA 11O IPEIIOAOABAHHUIO 1 OCBOEHHIO
JUCHUITIJIMHBI (MOLY JIS)
5.1. Yka3aHus 1Jis1 npenojaBartesieil 10 OPraHU3alluM ¥ NMPOBEACHUI0 Y4eOHBIX 3aHATHH
1o JUCUMIJIMHE (MOIYJII0)

Ilpy moAroTOBKE K JIGKIMOHHBIM 3aHATHSIM HEOOXOJMMO BOCIOJNB30BaThCS YICOHO-METOAMUYECKON
TUTEpaTypoi (OCHOBHOM) 13 11.8.

Ilpu mnoaroToBke K nabOpaTOpHBIM 3aHATHAM HEOOXOJMMO BOCIOJIB30BAThCS YUIECOHO-METOAMICCKOI
JIATEPATYPOH (IOTIOHATETHLHON) U3 11.8.

5.2. Yka3zanus 1151 00y4al0IMXCH 10 OCBOCHUIO TUCUHUIJIMHBI (MOIYJII0)

Bo BpeMst caMOCTOSTENTEHOM pabOTHl HEOOXOIUMO BOCIIOIB30BATHECA YIeOHO-METOANYCCKON JTUTEPaTypoi U3
1.8 (OCHOBHOW), (IOTIOTHUTENBHON), IHTepHET-pecypcamm.

Tabauua 4 - Conep:xkaHue caMOCTOATEIbHOH PadoThl 00yYAOIIUXCS

Howmep panena Tembl/BOIIpOCHI, BHIHOCUMBIE Ha Kon-Bo |  ®Dopmsbl paboThl
(TempI) CaMOCTOSITEJIbHOE N3yUeHHUE 4acoB
OcHoBBI [TogroroBka ortdera 1O JIabOpaTOpHOU 10 Bneaynuropnas,
nporpaMmMupoBaHu | padote 1 H3ydeHue yueOHbIX
s Ha s13p1ke Python nocoOuit
(refresher)
Marematnueckuii | [ToaroroBka otyera 1o J1abOpaTOpHOI 10 Bneaynuropnas,
anmapar (refresher) | pabore 2 H3y4eHUe y4eOHBIX
nocoOuit
Beenenue B monyns | [logrotoBka otdera 1o JgabopaTOpHOU 10 Bneayauropnasi,
NumPy pabote 3 u3yueHue y4eOHBIX
nocoouit
OcHoBsl pabotel ¢ | [TonrotoBka ordera 1o Ji1abopaTopHOU 10 Bneaynuropnas,
Pandas pabore 4. [loaroroBka K yCTHOMY OTPOCY H3ydeHue yueOHBIX
nocoOuit
PazBenwiBaTenpHblid | [logroroBka ortdera 1o J1abopaTopHOM 10 Bneayauropnasi,
aHanu3 JaHHBIX | pabote 5 u3ydeHue y4eOHBIX
nocoouit




Howmep panena Tembl/BOonpoChl, BBIHOCUMBIC Ha Kon-Bo |  ®opmbl paboThl
(Tembl) CaMOCTOSATEIIbHOE U3YYEHUE 4acoB
Buzyanuzanus [TogroroBka oTdera 1O JabOpaTOPHOU 10 Bneayauropnasi,
JAaHHBIX. pabote 6 u3ydeHue y4eOHBIX
[IpencraBienne Iocoou
pE3yNbTaTOB
Pa6oTa ¢ [TogroroBka oTdera 1O JAaOOpaTOPHOU 12 BueaynutopHasi,
TEKCTOBBIMH pabote 7. IloaroToBka K yCTHOMY OMPOCY U3YYCHUE YUYCOHBIX
TAHHBIMU. Iocooui
TeKCTOBBIN aHAIN3

5.3. Buabl M (opMBI NHCBMEHHBIX PadoT, NPeAYCMOTPEHHBIX TNPH OCBOCHUH
AUCHHUILIMHBI, BBINOJIHAEMbIE 00y4al0IIHMHCH CAMOCTOATEJIBbHO — IOAT0TOBKA pedepara.
He npexgycmorpeno.

6. OBPASOBATEJIBHBIE U TH®OPMAILIMOHHBIE TEXHOJIOTUA
[Tpu peanuzanuu pa3aMuHbIX BUIOB Y4eOHOI paOOThI O AUCHUILIIMHE MOTYT HCIOIb30BaTHCS
ANEKTPOHHOE 00yUeHUE U TUCTAHIIMOHHBIE 00pa30BaTEIbHBIE TEXHOIOTHH.

6.1. O0pa3oBaTe/IbHbIE TEXHOJIOTUH

VY4eOHble 3aHATUS MO JUCLUIUIMHE MOTYT MPOBOIMTHCSA C MPUMEHEHHEM HH(OpPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHBIX ~CETEl TMpH OMoCpeOBaHHOM (HAa PACCTOSHUU) HHTEPAKTUBHOM
B3aMMOJICHCTBUM O0YyYaloIUXCs M TpenojaBareis B pekumax on-line B gopmax: BHUICONEKIHUH,
JeKIUH-TIpe3eHTalNi, BUACOKOH(DepeHy, colecenoBaHUs B pexuMe dar, (Qopyma, uara,
BBITTOJTHEHUS BUPTYAIBbHBIX MPAKTUYECKUX W/MIIH JTaOOPAaTOPHBIX padoT u ap.

MakcumanbpHBIi  00bEM  3aHATUH  OO0ydYaromerocs ¢ MPUMEHEHHUEM  DJICKTPOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTUI HE JOJDKEH MPeBbIATh 25%.

Tabanna S — O0pa3oBaTeabHbIe TEXHOJIOTHH, HCIIOJb3yeMble NIPH PeaIn3anuu y4eOHbIX
3aHATHH

Paznen, Tema ®dopma ydeOHOTO 3aHATHS

JUCTIMILITUHBI (MOTYJIS) Jlexmus [pakTraeckoe JlaGopartopHas

3aHATHE, CEMUHAP pabora
OCHOBBI MPOrpaMMUPOBAHUS HA Jlexrus - He npenycmotpeno Brmmonnenue
s3bike Python (refresher) TpE3eHTaHA nabopaTopHOH

paboTsr
MaremaTuueckuii anmnapar Jlexmus - He npeaycmotpeno Brinonnenue
(refresher) Npe3eHTalMsA abopaTOpHOi

paboThI
Brenenne B Moy NumPy Jlexmus - He npeaycmotpeno Brinonnenue
Mpe3eHTaNuUs nabopatopHOi

paboThI
OcHoBsl paboTsl ¢ Pandas Jlexuus - He npeaycmotpeno Brinonnenue
Mpe3eHTaNuUs nabopatopHOi

paboThI




Pa3BenniBaTenLHBIA aHAIIN3 Jlexmus - He npeaycmotpeno Brinonnenue
JTAHHBIX Mpe3CHTaLUs n1ab0paToOpHOU
paboThI
Buzyanuzanusi 1aHHBIX. Jlexmus - He npeaycmotpeno Brinonnenue
IIpencrasnenue pe3ybTaToB Npe3CHTalUs 1ab0paTOpHOH
paboThI
PaboTa ¢ TEKCTOBBIMH JaHHBIMH. Jlexuus - He npexycmotpeno Brinonnenue
TekcToBbIN aHAIN3 Ipe3eHTalus nabopatopHOi
paboThI

VYyeOHble 3aHATUS M0 JUCLUIUIMHE MOTYT MPOBOIMTHCS C MPUMEHEHHEM HH(OpPMAIlMOHHO-
TEJIEKOMMYHUKAIIMOHHBIX ~CETEl TMpH OMOCpeOBaHHOM (HAa PACCTOSHUH) HHTEPAKTUBHOM
B3aMMOJICHCTBUM O0YyYalOmUXCs M TpenojaBareis B pekuMmax on-line B gopmax: BHICONEKIHUH,
JeKIUH-TIpe3eHTalMi, BUACOKOH(DepeHny, colecenoBaHus B pexuMe dar, (opyma, uara,
BBITIOJTHEHUS BUPTYAIbHBIX MPAKTUYECKUX W/MIIH JTaOOPAaTOPHBIX padoT u Ap.

MakcumanbHblii  00bEM  3aHATUH  OOydYaromerocs ¢ MPUMEHEHHUEM  DJICKTPOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTUI HE JOJDKEH MpeBbIaTh 25%.

6.2. UndopManimoHHbIE TEXHOJIOTHH

— HCHOJB30BAHHWE BO3MOKHOCTEH WHTEpHETa B yuyeOHOM Imporecce (MCIOIb30BaHUE
caifta mpenojaBaTesns (pacchllKa 3a/laHui, TIPEJOCTaBICHHE BBIOJHEHHBIX pabOT, OTBETHI HA
BOIIPOCHI, 03HAKOMJICHHE O0yUaIOIUXCSI C OIICHKAMH | T.1.));

— MHCIOJIb30BAaHHME JJIEKTPOHHBIX YYEOHHMKOB U PpAa3JIMYHBIX CAaWTOB (Hampumep,
AJICKTPOHHBIX OMOJIMOTEK, )KYPHAJIOB H T. JI.) KaK HCTOYHUKOB WH(OpMaInu;

— HCIIOJIb30BAHHE BO3MOKHOCTEH 3JIEKTPOHHOM MOYTHI MPENO/1aBaTeNs,

— HCHOJB30BAHUE CPEACTB MPEICTABICHUA Y4eOHOH HH(POPMALUHU (SIEKTPOHHBIX
y4eOHBIX TTOCOOMIA U MPAKTUKYMOB, IPUMEHEHUE HOBBIX TEXHOJOTHH VISl MPOBEICHUS OYHBIX
(TpagUIIMOHHBIX ) JICKIIUHA U CEMUHAPOB C UCTIOJb30BaHUEM ITPE3EHTALIUN U T. ]1.);

— HCIOJNIb30BAHWE HWHTETPUPOBAHHBIX  00pa3oBaTeNbHBIX Cpel, TAe TJIaBHOU
COCTaBJISIONICH SBISIFOTCSI HE TOJIBKO MPUMEHSIEMbBIE TEXHOJIOTHH, HO M COJIEpKaTelIbHAS YacTh,
T. €. HH(pOpPMaAIMOHHBIE peCcypChl (IOCTYIT K MUPOBBIM HH(GOPMAIIMOHHBIM pecypcam, Ha 0aze
KOTOPBIX CTPOHUTCS y4eOHBIN IpoIiecc);

— WCHOJIb30BaHWE BUPTyaidbHON oOyuatomel cpeasl (LMS Moodle «3nexkrponHOe
00y4eHHEY) UM MHBIX WH()OPMAITMOHHBIX CUCTEM, CEPBHUCOB M MECCEHKEPOB.

6.3. IlporpamMHoe o0ecnieueHue, COBpeMeHHbIe NpodeccHOHAIbHbIE 0a3bI JAHHBIX U
uHGOpMaMOHHbIE CTIPABOYHbIE CUCTEMBI

6.3.1. IIporpammHoe o0ecrieyeHmne

HaunmeHnoBanue nporpaMMHOro

Hazuauenue
o0ecrieueHus

AdobeReader [Iporpamma 11 IPOCMOTpA SIEKTPOHHBIX JOKYMEHTOB

[TnaTdopma TUCTaHIIMOHHOTO O0YYCHUS Bupryanpnas oOy4daromias cpena
LMS Moodle

Mozilla FireFox Bbpaysep

Microsoft Office 2013, Microsoft Office Oducnas nporpamma
Project 2013 , Microsoft Office Visio 2013




7-zip ApxuBarop
Microsoft Windows 7 Professional OmnepannoHHas cHCTeMa
Kaspersky Endpoint Security CpencTBo aHTUBUPYCHOU 3aIIIUTHI

Cpena pazpabotkn Anaconda3 (64 —bit) (B cBOOOIHOM A0OCTYTIE)

6.3.2. CoBpemeHHbIe podeccoHANbHBIE 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbBIE

CHUCTEMBbI

OnexTpoHHblii karajor Hayunoit Oubnuoreku AI'Y na 6aze MARKSQL HIIO
«Mudopm-cucremy»: https://library.asu.edu.ru.

OnexTpoHHbIi Katanor «Hayunsie sxypHaisl AI'Y»: http://journal.asu.edu.ru/.
yHI/IBepC&HBHaH CHpaBO“IHO—I/IH(i)OpMaLII/IOHHaH IHOJIHOTCKCTOBAsA 0aza JaHHbIX
nepuoandeckux mganuii OO0 «MBUCy: http://dlib.eastview.com/
DneKTpoHHO-0MbIMoTeuHas cucrema elibrary. http://elibrary.ru

Cnpasounas npaBoBas cuctema KoncynprantlImroc: http:// www.consultant.ru
HNndpopmanmonno-npaBoBoe obecneuenne «Cuctema ['APAHT»: http://garant-
astrakhan.ru

7. ®OHJ OHEHOYHbIX CPEACTB AJIA ITPOBEJEHHUA TEKYIIEI'O KOHTPOJIA

U IIPOMEXYTOYHOM ATTECTAIIMHA IO JUCIHUAILIMHE (MOIY.JIIO)

7.1. IlacniopT GoHAA OLIEHOYHBIX CPEACTB

IIpy mnpoBeneHHMH TEKYLIErO0 KOHTPOJI M NPOMEKYTOYHOW AaTTeCTallMd IO JUCLMILIMHE
(mogymio) «IIporpammupoBaHue A aHalIM3a JaHHBIX» MpoBepseTcs CcHOPMUPOBAHHOCTH Yy
o0yJaromuxcss KOMIIETEHIIMH, YKa3aHHBIX B pasziene 3 HacTosmedl NporpaMMmbl. ITamHOCTb
dbopMUpOBaHUS JaHHBIX KOMIIETEHIMII B TMpollecce OCBOEHHUS 00pa30BaTEIbHOM MPOrpaMMBI
OTIpEeJIeNIACTCS MOCIEI0BATEIbHBIM OCBOCHUEM JUCLHUIUIMH (MOAYJIEi) U MPOXOXKAECHUEM MPAKTHUK, a
B IIPOLIECCE OCBOCHMS TUCHUIUIMHBI (MOIYJ) — TMOCIEAOBATEIbHBIM JIOCTH)KEHHEM pe3ybTaToB
OCBOEHHSI COJIEPIKATENILHO CBA3AHHBIX MEXILy COOOM pa3/iesioB, TEM.

Tadauua 6 - CooTBeTcTBHE Pa3/1e/i0B, TEM AUCHUILIHHBI (MOIYJIfA), pe3yJ1bTaTOB 00y4eHHs 1O
AucHunInHe (MOAYJ10) U OIEHOYHBIX CPEICTB

Ne Kountponupyemsie paznensl, Tembl | Koa koHTponupyemoit HaumenoBanue
/11 JUCITATITUHBI (MOTYJIsT) KOMIIETEHIINH OIICHOYHOTO CPEJICTBA
1 OcHOBBI IPOrpaMMUPOBAHUS HA IIK 2 JlaGopatopHnas pabora
s3pike Python (refresher). Nol
2 MareMaTnueckuii anmapar IIK 2 JlabopaTtopHnas pabota
(refresher). No2
3 Brenenue B Moy NumPy. IIK 2 JlabopartopHnas pabota
Ne3
4 OcHoBbI paboTsl ¢ Pandas. IIK 2 JlabopaTtopHnas pabota
Ned. Bonpocs! ains
00CYXICHHUSI.
5 Pa3BenpiBaTeNnbHBIN aHATN3 IIK 2 JlaGopatopHnas pabora
NAHHEIX. Ne5
6 Busyanuzanus qaHHBIX. IIK 2 JlabopaTtopHnas pabota
IIpencraBieHue pe3yabTaToB Ne6
7 PaboTa ¢ TeKCTOBBIMY TaHHBIMH. IIK 2 Jlabopartopnas pabora
TekcToBBIN aHAIIN3. Ne7. Boripocsl it




00CyXIeHUS

7.2. Onucanue mokasaresjieil 1 KpUTepPUeB OLEHUBAHUS KOMIIETEHUUH, ONUCAHUE IIKAJI

OlICHUBAHUA

Tab6uanna 7 - IlokazaTe/ i OLeHUBAHMSA Pe3yJIbTATOB 00y4eHHUsI B BU/e 3HAHMM

[IIxana Kputepuun onennBanus
OLICHUBAHHUS
JIEMOHCTPUpPYET TIIyOOKOe 3HAHWE TEOPETHYECKOro Marepuaia, yMEHHe
5 00OCHOBAHHO M3J1araTb CBOM MBICIIH 110 00CYX/1aeMbIM BOIIPOCAaM, CIOCOOHOCTh
«OTIMYHO» | MOJHO, MPABWJIBPHO M apryMEHTHPOBAHHO OTBEYaTh Ha BOIPOCHI, MPUBOIHUTH
pUMEPHI
4 JEMOHCTPUPYET 3HAHHE TEOPETHYECKOr0 MaTepHaia, €ro IOCIeA0BaTeIbHOE
«XOpOIION U3JIOKEHHUE, CHOCOOHOCTh TPUBOIUTH NPUMEPHI, JIOMYCKACT E€AMHUYHBIC
OIIMOKH, UCTIPABIIsIEMbIE TIOCIIE 3aMEYaHHsI IPENOoaBaTeNs
3 JEMOHCTPHPYET  HEMOJHOe, (parMeHTapHOE  3HAaHHUE  TEOPETHYECKOTO
PSR —— Mmarepuana, TpeOylolmee HaBOISIINX BOMPOCOB IPEMOAaBATENs, MOIMYCKaeT
TelbHOY CYIIECTBEHHbIC OHIMOKM B €ro HW3JIOKEHUH, 3aTPYAHAETCS B MPUBEICHHUU
IpUMepoB U (HOPMYIMPOBKE BHIBOJOB
2 JEMOHCTPHUPYET CYLIECTBEHHBIE TPOOEIB B 3HAHMH TEOPETUYECKOI0 MaTepHuara,
«HEYIOBJIETBO | HE CHOCOOCH €ro W3JIOXKWUTh W OTBETUTh Ha HABOAAIINE BOMPOCH
PUTEIBHO» | MPErnoAaBatelis, He MOXKET IPUBECTU IPUMEPHI

Tab6anna 8 - IlokazaTe/ i OLlCHUBAHMS Pe3yJ1bTATOB 00y4YeHHUsI B BU/Ie YMEHHUI U BJIaJleHUH

[Ixana Kpurepun onieHnBanus
OLICHUBAHUSI
JEMOHCTPHUPYET CIIOCOOHOCTh NMPUMEHATh 3HAHHE TEOPETHUYECKOTO MaTepuala
5 IpU  BBIIOJHEHUN 3a/laHUM, TIOCIENOBAaTeIbHO W MPABHJIBHO BBIMOJIHSAET
«OTJIMYHO» | 3aJaHMs], yMeeT OOOCHOBAaHHO W3JIaraTh CBOM MBICIHM H JIeIaTh HEOOXOIUMBIC
BBIBO/IbI
JEMOHCTPHUPYET CIIOCOOHOCTh NMPHUMEHATh 3HAHHE TEOPETHUYECKOTO MaTepHala
4 IpU  BBIOJHEHUN 3a/laHUM, TIOCJIENOBAaTeIbHO W MPABWJIBHO BBIMOJIHSET
«XOpOIION 3a/laHusl, yMeeT OOOCHOBAHHO M3JaraTh CBOHW MBICIHA U JeNaTh HEO0OXOIUMbIC
BBIBOJIbI, JIOMYCKAaeT €AMHUYHBbIE OIIMOKH, HCIpaBIIsIE€Mble MOCIE 3amMeydaHus
MpernoaaBaTens
JNEMOHCTPUPYET OTHAEIbHBbIE, HECUCTEMATU3UPOBAHHBIE HABBIKM, HE CIOCOOEH
3 MPUMEHHUTh 3HAHWE TEOPETUYECKOTrO MaTepuaia IMPHU BBITOJHEHUU 3aJaHUM,
«yIOBJIETBOPH | UCIIBITHIBAET 3aTPyJHEHUS U JOIMYCKAeT OIMMOKM MpU BBINOJIHEHUU 3aJaHUM,
TETHHO» BHITIONHSET 3aJaHhe TpU TOJCKAa3Ke TPEerojaaBareis, 3aTpyaHseTcs B
(hopMyITUPOBKE BHIBOJIOB
2 HE CIIOCOOCH MPABMIILHO BBITIOJIHUTH 33/JaHUE
«HEYIOBJIETBO
PHUTEIBHOY

7.3. KoHTpOJIbHBIE 321aHUS] M HHbIEe MATEPHAJIbI, HEO0OXOAUMBbIE /1JIsl OLIEHKHU Pe3y/IbTaTOB
00y4eHMsI M0 JUCIHUIJINHE (MOLYJII0)

OcHoBbI NporpamMmmupoBaHus Ha sisbike Python (refresher).

JlaGopatopHnas pabora 1. OcHOBBI mporpaMMHUpOBaHus Ha si3bike Python: TUIbI TaHHBIX U

METO/bI PaOOTHI ¢ HUMH (ITIE€pEMEHHBIE, JIUCTHI, CIIOBAPH, KOPTEKH).




[lenb: 03HAKOMHUTBCS ¢ OCHOBaMH si3bika Python, momyuuTs yMeHUs Ui BBITTOJHEHUS JaIbHEHIIIHX
1ab0paTOPHBIX padoT.

3agaun:

* U3YYUTh TUMH3AIUIO TaHHBIX;

* pacCMOTpPETh «BeTBICHHE» B Python;

* 0TpaboTaTh 33/1a4M C UCIIOJIb30BAHUEM KOHCTPYKIIUU «try-excepty;

B Heii oOyuatomuecs mo3TamHoO MPOXOSIT BCE OCHOBHBIC aCTICKTa SI3bIKA, TAKHE KaK:
1. Tunuszanusa TaHHbBIX.

2. BerBiienus.

3. UckmioueHwsl.

4. TlepeMeHHbIE, JIUCTHI, CIIOBAPU, KOPTEKU

Martemarudeckuii annmapar (refresher).
Jlabopartopnast pabota 2. 3amanue 1. OCHOBBI TpOrpaMMHUPOBaHUs Ha s3bIKe Python: ke

GyHKINY, 3HAHHE CHHTAKCHUCA SI3bIKA.

Ienb: 03HAKOMUTBHCS ¢ OCHOBaMH si3bika Python: nukiel pyHKIMM, 3HAaHUE CUHTAKCHCA S3bIKA.

3agaun:

* HAYYUTHCS MTOJTH30BaThCs MUKIamMu «for» u «whiley;

* pa3o0paTh GYHKIUU U IPOCTPAHCTBA UMEH.

B Heit oOyuaroiuecs: mo3TamHoO MPOXOIT BCE OCHOBHBIE aCMeKTa sI3bIKa, TAKHE Kak:

1. IIpocTpaHcTBO UMEH.

2. OyHKUNH.

3. I{uKJIEL

3amanue 2. Knaccudukanus 1aHHBIX
[lenb: HayunThCs paboOTaTh C JAaHHBIMU MIPH MTOMOIIY BU3YaJbHBIX HHCTPYMEHTOB U pa3o0paTh asbl
KJaccupUKalUd TpH TOMOIIM TOCTPOEHUsl MpocTeiiiero kiaccudukaTtopa cO CTaTUYHBIMU
napaMeTpamm.
3amaun:
* HAyYUTHCS aHATU3UPOBATH JIaHHEIC,
* chopMHpOBaTH MOHATHE MATEMAaTUYECKUX CPE3OB;
* IOJIYYUTh YMEHHS B pad0Te C BU3yaIbHBIMH HHCTPYMEHTAMU;
* IOCTPOUTH KJIaccu(UKATOp Ha OCHOBE JAHHBIX MMOJIYYEHHBIX TP aHAJIHN3E;
* HAYYUThCS KaTMOPOBaTh HEHPOCETh AJIS MOIydeHUs 00Jiee TOUHBIX OTBETOB.
B »T0if nabopaTopHoii paboTe HaYMHAETCS M3YyYCHHE MPHUHIMIIOB MAIIMHHOTO OoOydeHus. B Hei
oOyuaromuecst OynyT yduThecsi paboTaTth ¢ rpaduueckoil mHpopmanmeil W TPOU3BOIUTH AHAIM3
MOJIYUEHHBIX JIaHHBIX M CaMOCTOSITENIbHO CTPOUTH MpocTedmmii kinaccudpukarop. [lannas pabora
MIOMOJKET MOHATH MPOCTEHUIINE MOHATHUS U IPUHITUIIBI paObOTHI O0JIee CIOKHBIX KIIACCU(PHUKATOPOB.

BBeaenue B moayias NumPy.

JlabopaTtopHnas padora 3. 3aganue 1. Ocobennbie Tunbl JaHHBIX B NumPy. Pabora ¢
BEKTOpPAMH U MaTpUIlaMU. BeIUUCIICHNE TTIaBHBIX CTATUCTHYECKUX METPUK C TTOMOIIbI0 NumPy
(cpennee, MmeanaHa, MOJIa, JUCTIEPCHS).

Lenb: o3HaKOMUTHCS ¢ ocHOBaMH NumPy, paGoTaTh ¢ BeKTOpaMH M MaTpULIAMH, CTATUCTHYECKUMHU
METPUKaMH.
3agaun:

- U3YYHTh OCOOCHHBIC THUIHI JaHHBIX B NumPy,

- Hay4HuTbcs paboTaTh ¢ BEKTOPAMH U MaTPHUIIAMHU.

- TMOJYYUTh YMEHHUS BBIUMCIATH TJIaBHbIE CTAaTHCTUYECKHME METPUKH € Momoulpio NumPy

(cpennee, MmeauaHa, MoJia, AUCIIEPCHS]).
3amanwne 2. Knaccudukanus merogom "K-Ommkaitmmx cocenei'»

10



Llenb: M3y4uTh METOJ MPOCTEHIINI MeTon Kiaccupukanuu naHHbIX «K-Ommkaimux coceneit» u
HAy4YUThCS IPOU3BOJUTH OLIEHKY IaHHBIX C IOMOIBIO BU3YyaJIbHBIX HHCTPYMEHTOB Python.

3agaun:

* IeTaJbHO pa300paTh METO/ MAIIMHHOTO 00y4ueHus «K-OnmKalimx cocenein;

* Hay4YUTbCs paboTaTh ¢ HHPOpMAILIHEH;

* c(hopMHUPOBATh MOHATHE MATEMATUYECKUX CPE30B;

* IOJyYUTh YMEHUS B paboTe ¢ BU3yaJIbHBIMU MHCTPYMEHTAMH;

* HAyYUThCs KanMOpOBaTh HEHPOCETh AJIS MOIy4YEHUs 00Jiee TOUHBIX OTBETOB.

B »r1oit naGopaTtopHoii pabGore OynmeT paccMaTpuBaThCs METOJ MAUIMHHOTO oOyueHus «K-
OmmKalIIUX cocelei», a TakKe €ro IOJIOKUTENbHbIE M OTPULATEIbHBIE CTOPOHBI; PACCMOTPHUM
OubnuoTeKy JUId BU3yalU3allMM JAaHHBIX W MaTeMaTH4YecKoro ananmusza «matplotliby; Oyaem
IIPOU3BOIUTH KaTMOPOBKY HEMPOHHOM CEeTH Ui MOJIy4eHHUs] MaKCUMAJIbHOIO MIPOLEHTA NTPaBUIIbHBIX
OTBETOB, a TaKXKe 00cyIuM npoliIeMy nepeodydeHus: B HeHpOCeTsIX.

OcHoBbl padoTsl ¢ Pandas.

Jlaboparopnas pa6ota Ne 4. Pabora ¢ TabnnunbiMu 1aHHBIME B Pandas Ha mpumepe.
Ilenp: HayuuThCs TONB30BaThes OubOMMorekoi Pandas m e€ BcTpoeHHBIMH OOBEKTaMHU ISt
BU3yaJHM3alliy JaHHBIX B JaTacerax.
Bagaun:
* IOJYYUTh YMEHUS 110 UCTI0JIb30BaHUI0 Onbnmroreku Pandas;
* copmupoBath nouatus o DataFrame u Series;
* HAYYUTHCS CTPOUTH rpadMKH C IIOMOIIBIO Scatter matrix (mMaTpwuiia paccenBanus) u matplotlib.
Pandas — »T0 Ombnmoreka s3bpika Python, xoTopas mo3BosseT co3aaBaTh OOBEKTHI, B KOTOPBIX
JAHHBIC XPaHATCS B TaONMMYHOW (hopme. DTO OCHOBHOW CTPYKTYPHBIM OOBEKT HEOOXOIUMBIN IS
aHallM3a W OYHUCTKU JaHHBIX TIepe]] WX HCIIOJb30BAaHHEM B OOYyYE€HUH MOJEIH. JTO TepBas
nabopaTtopHas pabota, cBs3aHHas ¢ Pandas. B Helt oOyuarommecs: pazdoepyT CTpYKTypy U OCHOBHBIC
¢byHKIMU TaHHON OMONINOTEKH.

Bormpocs! 11t 006Cy)aeHus

1) Beeaenue B nporpammupoBanue Ha s3bike Python.
2) 3HAKOMCTBO CO CICIHAIM3UPOBAHHBIMH OWMONIMOTEKaMU S3bIKa MporpammupoBaHus Python mns
HAyYHBIX PacyeToB U aHayn3a AaHHBIX. NumPy, SciPy, Pandas.

Pa3zBenpiBaTeJLHBLIA aHAJIN3 JAHHLIX.
Jlaboparopnas pabota Ne 5. [IpoBeneHue pa3BenbIBaTeILHOTO aHAU3a JaHHBIX B Pandas Ha
npumMepe.
3ananue 1. AHanu3 nanHeIx ¢ moMoinbsio Pandasy
ens: HAyuuTHCS MOIB30BaThCs OMOMMOTEeKON Pandas m e€ BCTpoeHHBIMH OOBEKTaMU VISl aHAIU3a
JAHHBIX B JIaTaceTax.
3amaun:
* IOJyYUTh YMEHUS 110 UCII0JIb30BaHUIO Onbanoreku Pandas;
* HAYYUTHCS aHAJTU3UPOBATh U 00pabaThIBaTh JaHHBIC ¢ TOMoIIbi0 Pandas;
* 3aKpenuTh YMEHHsI BU3yanu3anuu B Pandas.
OOyuaromuecst IEPexXoAaT K aHAIM3Y JaHHBIX ¢ MoMolIsio 6ubmuorekn Pandas. B mannoit pabote
oOydaromuecss Hay4yaTcsi JelaTh Cpe3bl, TPYNIUPOBKHU, HWHACKCAIIMIO JaHHBIX IO pPa3HBIM
napaMmerpam, a Takke CTPOUThH I'padUKH MO CO3JaHHBIM Cpe3aM. 3HAHUS U YMEHHUS, MOJIyY€HHbIE B
XO/I€ BBIIIOJIHEHUS PAaOOTHl IOMOTYT MOHSATH, HEKOTOPhIE MEXaHU3MbI MAIIMHHOTO O0y4YEHHUSI.
3aganue 2. JInneliHas perpeccus
[{enb: MOHATH M HAYYUTHCS IPUMEHITH METOI TUHEHHON perpecCuy B MAIIMHHOM O0Yy4YCHHH.
3amaun:
* U3YYHUTh MOJIEIIb THHEHHOTO perpeccopa;
* IPOU3BECTH 00yUEHHE MOJIETIH;
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* pacCMOTPETh OCOOEHHOCTH JIaHHOT'O METO/1a MAIIMHHOTO O0YYEHUS;

* IPOM3BECTH MPEACKa3aHNe HAa OCHOBE CO3JaHHOW MOJIEIH.

Jlunelinas perpeccus sBISETCS OJHUM U3 CaMbIX YHHBEPCAJIBHBIX METOJIOB MALIMHHOTO O0YYEHUS,
T.K. MOXKET NPHHUMATh Ha BXO]| JIaHHBIC PA3JIMYHBIX TUIOB M CTPYKTYyp. Tarke maHHAas MOJEIb
JOCTaTOYHO YCTOMYMBA K MEPEOOYUYECHUIO U UMEET OOJNBIIYI0 CKOPOCTh 00pabOTKU JaHHBIX. B 3T0i
nabopaTopHOl OyayT paccMaTpuBaThCsl BCE HIOAHCH W TMPUHIMIBI  pabOTBl 3TOTO METOja
KJaccuukanuu.

Busyaiusanus nannsix. IIpeacrasiienue pe3syibTaToB
JlaGopaTtopHnast pabota Ne 6. Co3nanue pa3TMIHbIX BHIOB BU3yaIH3alliil HA CHHTETHYECKHUX JTAHHBIX
Y TPCHHPOBOYHEIX Ha0Opax TaHHBIX.

Llenb: Hay4uTh OOYYAIOUIMXCS OCHOBaM pPAa0OTHI ¢ MAIIMHHBIM 3PEHHEM M II0Ka3aTh OCHOBHBIC
ANTOPUTMBI PAOOTHI C HUM.
3agaun:
* pa3zo0paTh UMIIOPT U MTPOCMOTP HU300pAKEHNUS,
* pa3o0paTh KaJApUPOBAHUE;
* Hay4UTHCS U3MEHATH pa3Mep U300paKeHUS;
* HAyYUThCS IEPEBOPAUNBATH H300PAKECHUE;
PaccMOTpETh CIocob mpeodpa3zoBaHUE U300PAKEHUS B UepHO-0€710¢;
* HAy4UTHCS PabOTATh CO CTIIAKUBAHUEM U PAa3MBITHEM;
* U3YYUTh METOJI PACIIO3HABAHUSI JIUII.
B nocnennue rojpl MalinHHOE 3pEHHUE MOTYUHUIIO OOJIBIIYIO OTIACKY U BBI3BAJIO HHTEPEC CO CTOPOHBI
HE TOJBKO YYEHBIX, HO U pa3IUYHBIX HHXKEHEPOB M pPa3pabOTUMKOB «UHTEIEKTYaIbHBIX)»
npunoxenuid. B mabopaTtopHoii pabote oOydarommuecst paccMoTpsAT BapuanT 6ubmuorekn OpenCV,
HanmucaHHou Ha si3bIke «C++» mis Python, onpobyeM HekoTOphIl €€ GYHKIMOHAT U MPOTECTUPYEM
KJIacCU(UKATOP VIS pAaCTIO3HABAHHUS JIUII.

PaboTa ¢ TekCcTOBBIMHU JaHHBLIMH. TeKCTOBbBINH aHAIH3.
Jlaboparopnast pa6ota Ne 7. 3aganue 1. OcoOeHHOCTH MOATOTOBKH HaHHBIX. Co3manue
WHTEPAKTUBHBIX BU3yaTU3alliii ¥ OTYETOB C MOMOINBIO HHCTpyMeHTa Plotly.

[ens: HayuuThCs pabOTATh C TEKCTOBBIMU JaHHBIMH.
3agaun:

- paccMOTpeTh OCOOEHHOCTH MOATOTOBKU JAaHHBIX,

- HAYYHTHCS CO3/JaBaTh MHTEPAKTHUBHBIC BU3YAJM3alMU U OTUYETHI C MOMOIIBI0 MHCTPYMEHTA

Plotly

3ananue 2. JlepeBbs pelieHuit
[lenp: MO3HAKOMUTH OOYYAFOIIMXCSI ¢ METOJOM MAITMHHOTO OOYYEHHsI, TOCTPOEHHOM Ha JIEPEBBSIX
pEIIeHUH, a TaK)Ke HAYYUTh CTPOUTH CaMU JICPEBBSI.
3amaun:
* PaCCMOTPETH MOHSTHUE JIEPEBA PEIICHMUIA;
* PacCMOTPETh BapHAHThI MPUMEHEHHUSI IaHHOHN KJIaCCU(UKAINH;
* 00Y4YHTHh MOJIETTh HA OCHOBE KJIACCOB;
* 0TOOpa3UTh JOMOTHUTEIBHBIN KJIACC HA MOJICIIN U TIOCMOTPETh PE3yNbTarT;
* PacCCMOTPETh TUTFOCHI U MUHYCHI JAHHON MOJIEIIH.
OpHrM W3 caMbIX MPOCTHIX AJIsI TMOHMMAaHUs sBIsieTcs Kinaccuduratop «JlpeBo pemeHuit». JTa
MOJICIIb CTPOUT «JIEPEBO» KJIACCOB, Y KKIOTO U3 KOTOPBIX €CTh CBOU mapameTpsl. [lonagaroniue moa
9TH MapaMeTPhI JaHHbBIE PUYUCIIIOTCS K TOMY WJIM HUHOMY KJlaccy. Mo/ienb 0u4eHb YyBCTBUTEIBHA K
nepeoOy4YeHHI0 M JIaHHBIM, KOTOpBIE MojydaeT Ha BXxoj. JlabopaTopHas paboTa MOMOXXET HaM
pa3o0paThCs BO BCEX TOHKOCTSIX JAaHHOTO METOJIa ¥ TIOKAKET BCE €0 HIOAHCHI.

3amanue 3. Meton ciayyailHOTO Jeca
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Lenb: chopmMupoBaTh MOHATHE CIYYaWHOTO Jieca, a TAKKEe HAyYUTh OOYHYaAIOUIMXCS HCIIOJIb30BaTh
JaHHYIO MOJEIb JJI PEIIEHUS 3a1ay.

3agaun:

* PaCCMOTPETH MOHATHE CIIy4alHOTO JIECa;

* pacCMOTpPETH NPUMEP KOJa JUIsl pELIEHUs IPOCTHIX 3a/1a4;

* HAy4YUTh [I0JIOMPATh ApaMeTPbl MOJENHN AJIS YITY4IICHHs KauecTBa IPOTHO30B MOJIEIH.
Cay4aiiHplii Jec ABiseTCsl MOAU(DUIMPOBAHHBIM BapuaHTOM «/IpeBa pelieHnii» 1 He UMEET BCEX ero
OTPHUIIATEILHBIX OCOOCHHOW, HalpuMep, OH HE YYBCTBUTEJIECH K mepeoOydenuio. B mabGopaTopHoit
pabote OyzmeT pacCMOTPEHO CTPOCHHE JAHHOTO METOa KIacCU(UKALIUU U €r0 YCTPOMCTBO.

Bomnpocs! st o0cyxaenus
1) Beenenue B mamuuHoe oOydenune. Moayns sklearn.
2) 3amaun kinaccupuKauu U JuHEHHbIe Monenu. [lepeBbs pemenuit. CiyuaitHbiii gec. AHcamOIH
Mojienel. BBeneHne B HEUpOHHbBIE CETH.

IlepeyeHb BOIPOCOB U 3a1aHUIA,
BBIHOCHMMBIX Ha 3Kk3aMeH / 3a4€T / nuddpepeHuMpoBaHHBIN 3a4€éT
Taoauna 9 — IlpuMepbl OIEHOYHBIX CPEICTB € KJIANYaMH NMPABUJILHbIX 0TBETOB

Ne . Bpewms
Tun [IpaBunbHBII

n/ DopMyIupoBKa 3a1aHUS BBITIOJTHECHUS
3a/laHus OTBET

1| (B MuUHyTax)

IIK-2: cmocoben pa3pabaTeiBaTh NpOrpaMMHOE oOOecledeHre, BKIIOYas IPOCKTHPOBAHHUE, OTIAMKY,
npoBepKy paborocnocoOHocTH U Moaudukammio [10

1. 3aganue | Uto Takoe  HOpMaM3alMs 3 5

3aKpbITOTO | JAHHBIX?
THIIA 1. YcpenHenue qaHHBIX

2. TIlpeobpazoBanue
KaTeropuaibHbIX
MIPU3HAKOB B YHCIICHHBIC

3. TlpeoGpa3oBanue
YHCIIEHHBIX TPU3HAKOB B
KaTeropuanbHbIe

4. Ilogronka moA EAUHYIO
KAy

2. VYKa)XuTe COOTBETCTBHE MEXKY 1-d 5
TUIIAMU BXO/IHBIX/LI€JIEBBIX 2-c
NPU3HAKOB M  JHMarpamMmoi, 3-b
KOTOPYIO 11eJ1ec000pa3HO 4-a
UCIOJIb30BATh ISt
BU3YyaJIU3alluU
1. Bxonnoii IIPU3HAK-
KaTeropuaJibHbIMH,
HesneBasi IepeMeHHas -
KareropuaibHas
2. BxopaHoii IIPU3HAK-
KaTeropuaJibHbIMH,
IleneBasgs mnepeMeHHas-
qHCII0Bas
3. Bxopgnoii IIpU3HAK-
YHCIIOBOH, Ilenenas
nepeMeHHas-
KaTeropuajibHas

13



No
n/

Tun
3aJaHusd

DopMynMpoOBKa 3aJaHUs

[IpaBunbHBII
OTBET

Bpewms

BBITIOJTHEHUS
(B MuHYyTax)

4. BxopaHoii IIPU3HAK-
YHCIIOBOH, Ilenenas
MepeMeHHasi- YUCIIoBas
Hwnarpamma paccesiHus
[uarpamma pasmaxa
['paduk mmoTHOCTH
Mo3sanuHas
auarpamma

pac o

st pa3paboTku
HEHUPOCETEBBIX MoOZeIIeH
WCIIONB3YIOTCS OMOIMOTEKH:

1. Pymorphy2

2. Keras

3. PyTorch
4. OpenCV

2,3

st peanu3anuu Web-
uHTEepdeiicoB HPUIOKEHU
N ucnons3yroTcs:

1. Flask

2. Git

3. Dash

4. Numba

1,3

Kakoil anropurM OCHOBaH Ha
runoteze  «Habop  cmabeix
o0yyaromux aJITOPUTMOB
CIocoOEH c€O34aTh CHJIBHBIN
o0yJaroImui anropuTm»?

1. Byctunr

2. Cayyaiinslii ec

3. Heiiponnsie cetu

4. Hausnsiii baitec

3amanue
OTKPBITOTO
THIIA

[Ipeanonoxum, B o0ydaromem
MHOXXECTBE Yy  HEKOTOPBIX
00BEKTOB OTCYTCTBYIOT
3HaueHus IpusHakoB. Kakue
BapUaHTHI BO3MOYKHBI B
JTAHHOM CUTyaluu?

MoXHO yHoanuTh OOBEKTHI C
MPOMYIIEHHBIMA ~ 3HAYCHUSMHU
MIPU3HAKOB.

MoxHo npeoOpa3oBaTh
OTCYTCTBYIOIIUE 3HAYCHUS B
3HAYMMBIE YUCJIA U CIEHUAIBHO
CO3JITaHHYIO KaTEerOpHUIo.

MoOXHO 3aIlOJIHUThL 3HAYCHHUS
MIPU3HAKOB 3HaYECHUEM
MPEAIECTBYIOIIETO
IK3EMIUIsIpa WA
cronoa.

MeauaHou

Uto TaKoe BEPHOCTH
(accuracy) knaccuduxarym?

BepHocTb-3TO 10751 paBUIBLHO
PACrO3HAHHBIX SK3EMILISIPOB.
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No . Bpewms
n/ Tun DopMynHpOBKa 3aJaHUS HpasHeHbiii BBITIOJTHEHUS
3a/laHus OTBET
1| (B MuHYyTax)
8. Kakue npusHaku HazbiBatorcs | [IpusHaku Ha3bIBAKOTCS 5
KaTeropuaJbHbIMU? KAaTerOpHaIbHBIMH, €CIIH  HX
MOXKHO OTHECTH K KaKOH-TH0O
rpymrne, HO IPU 3TOM HE Ba)KeH
IOPSAJI0K
9. Kakas wndopmarus xpanutcs | Uupopmanus o mpaBuiIbHO | 5
B MAaTpulax COIPSIKEHHOCTH | HEMPAaBUJIbHO  PACMO3HAHHBIX
M0 pe3ysbTaTaM TeCTHPOBaHMs | 00beKTax Kaxkaoro kiacca: FP,
kiaccudukaropa? TP, FN, TN
10. [Tepeuncnure OCHOBHEIE TUIIBI | o  HepapXxuueckuii 5
QITOPUTMOB KJIacTepu3aluu e Kk-cpeaHux
® C-CpeIHUuX
e Brinenenue CBSI3HBIX
KOMIIOHEHT

o MuHnManbHOE
MOKPBIBAIOIIEE IEPEBO
e [locnoiiHas kinacrepusanus

10. Pabora co cnoBapsimu. MeTozb! clioBapei.

Bomnpocel Kk 3xk3aMeHy:
1. S3bik Python m ocobGeHHOCTH ero CTuis HporpaMMupoBaHus. VHTEpaKTUBHBIA PEKUM
Python. Ipython. Jupyter Notebook.
2. CuHTaKCUC W YIpaBISAIONINEe KOHCTPYKIUU si3bika Python. IlepemeHHBIC, 3HAUEHUS U UX
tumnbl. Tunel qanabX B Python.
3. Berpoennsie onepaiiuu U GyHKIH. OCHOBHBIC QJITOPUTMUYECKIE KOHCTPYKIIUH.
4. YcnoBHbIi onepaTop. MHOKECTBEHHOE BETBJICHHUE.
5. IIUKJIbI U CYCTUMKH.
6. Onpenenenue pyukmauii. [TlapameTpsr u aprymenTsl. Bei3oBsl pyHkIuii. OnepaTop Bo3Bpara.
Koncrpykuun *args, **kwargs.

7. CIiCKH, KOPTEXH U CIOBapH.
8. OnepaTtopsl 001IME TSl BCEX TUIIOB MOCIEI0BATEIILHOCTEH.

9. CnenmanpHbIe onepaTopbl U PYHKITUHU Tl paboThI co cuckaMu. Cpesbl.

11. Cnyuaiiasie yncia. random, randrange, choice.
12. ®ynkuuu o06paboTKH CTPOK. join, replace, split.
13. CrannaptHas 6ubnuoreka u pip. Moaynu u maketsl B Python. OcHOBHBIE cTaHmapTHBIC
MOJTYJIH.
14. UmnoptupoBanue monyneit. Co3gaHue COOCTBEHHBIX MOAYJIEH M WX HMMIIOPTUPOBAHHE.
Crieninanu3upoBaHHbIC MOAYIIH U TIPHUIIOKECHUS.
15. daitnel ¥ uckiroueHus. Pabora ¢ BHEITHUMHU UCTOYHUKAMHA JaHHBIX.
16. Vcknrouenus, 00paboTka UCKITIOYCHHIA, BEI30B HCKITIOUEHUH (try-except-finally).

17. YTBepxaenus (assert). OTKpbITHE, YTEHUE, 3aMMKUCh. (Open, MHCTPYKIUsA with).

18. Pabora ¢ TekcToBbIMHU (haitnamu, xml u csv - (aitnamu.

19. ®yHK1IMOHATBHOE TporpaMMupoBanue. JIssmoaa-pyHKIun.
20. Ucnonw3oBanue ¢pyHkuuii map, filter, reduce, zip.

21. I'eneparopsl, 1€KOPaTOPbI, PEKYPCHUS.
22. Monu¢ukarnus GyHKIUN C TOMOILBIO JEKOPaTOPOB.

23. Utepupyempie 00bekThI. Mcrions3oBanue renepatopos (yield).

24. OOII B Python. Kiaccel, 00BbeKTHI 1 9K3eMILISIpHI KilaccoB. HacnenoBanue.
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25. Marugeckue meroasl. Ilepeonpenenenue onepatopos. MeToap! KJ1acCoB.
26. Nnkancynsinud. Y CIIOBHO YaCTHBIE U CTPOTO YaCTHBIE METOBI.
27. PerynspHsle BelpakeHus. Mcnonbs3oBaHue peryisipHbIX BolpaxeHuil. [laker re.

28. Hayka o mannabix u Python. bubmmoreku: NumPy, pandas, matplotlib, SciPy.

29. OcHoBbl NumPy: MaccuBbI M1 BEKTOPHBIE BHIYUCICHUS.
30. MacTpyMeHTHI BU3yalu3auu JaHHBIX 11 Python.
31. Beenenune B APl 6ubnumoreku matplotlib.

32. bubnuoteka pandas. BBeneHue B CTpyKTYyphI TaHHBIX pandas.

33. Oowektsl Dataframe u Series.
34. Busyanuzanus qaHHbIX B pandas. Seaborn.
35. ArperupoBaHue JaHHBIX U IPYNIIOBHIE ONEPALINH.

36. Coop u moaroroBka naHHbIX B Python: wm3BrmeueHme maHHBIX ¢ web-cTpanun (web-

scraping). bubnuoreka beautifulsoup.

37. Pabora ¢ nMHAMHUYECKUMH CalTaMH ¢ IOMOIIBIO Selenium.

38. MaccoBbliil CKPENUHT € IOMOIIBIO SCrapy.

39. Pabora co cTtpykrypupoBanbiMu faHnHbIMA: JSON u XML.

40. OtkpsiTeie APL Telegram API, VK APL

7.4. MeToanuecKkue MaTepuaJibl, onpeaeJsomme npoueaypbl OlleHUBAHUS Pe3yJibTaTOB

o0yuyeHus MO TUCHUILINHE (MOYJIIO)

Tadoauua 10 — TexHoJioru4eckasi KapTa peiTHHIOBBIX 02J1J10B 10 JUCHHUILIHHE (MOAYJIIO)

KonuuectBo MakcumanbHOE Cpok
No KonTponupyemeie N
wn MEPOTpHITHS MEpPOTPUITHIA KOJIMYECTBO npeJcTaBie
/ GaIbl 0aJI0B HUS
OcHoBHOI1 0JI0K
1. | Buinonnenue nabopamopmnoii pabomoi 6/7 42 ITo pac-
2. | Omsem 60 6pems onpoca 4/2 8 MTACAHUIO
Bcero 50 -
Baok 6onycoB
3. | Hocewenue 3ansamuii 0,25/24 6
4. Ceoeepreimoe BbINOIHEHUE — BCEX 0.5/8 4
3a0aHull

Bcero 10 -

JlomotHUTEAbHBIH 0J0K**
5. | Oxzamen | 40
Bcero 40 -
NUTOT'O 100 -

Tab6anna 11 — Cucrema mrpagos (1 0OAHOT0 3aHATHA)

[Tokazarens bann
Onozoanue na 3ausmue -0,5
Hapywenue yuebnoii oucyuniunwvi -5
Hezomoenocmy k 3anamuio -1
IIponyck 3ansamus be3 ysaxcumenbHOU NPUYUHbBL -2

Tadauma 12 — Ilkana nmepeBoaa PeHTHHIOBBIX 0a/JIOB B MTOTOBYKH OLIEHKY 3a ceMeCcTp

1o JUCUMIIMHE (MOTYJII0)

Cymma 6amioB ‘

OueHka 1o 4-0aJUTbHOM LIKaJie




90-100 5 (OTJIMYHO)
85-89 4 (xopor1o)
75—-84
7074
65—-69 3 (y1OBIETBOPHUTEIHHO)
60—64
Huxe 60 2 (HeyIOBJICTBOPUTEIHHO)

[Ipn peanuzanuy AUCHUIUIMHBL (MOIYJsl) B 3aBUCUMOCTH OT YPOBHS IIOJArOTOBJIEHHOCTH
00yyaroIuXxcsi MOTYT OBITh UCIOJIB30BAaHbI HHBIE (POPMBI, METOIbI KOHTPOJIS U OILICHOYHBIE CPEJICTBA,
UCXOJS U3 KOHKPETHON CUTYaIUH.

8. YYHEBHO-METOJNUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE
JUCHUITVIMHBI (MOYJIA)

8.1. OcHoBHas tuTEpaTypa
1. Ky3pmuu, P. U. Momudukanumu MeTona JOTMUECKOTO aHalu3a JaHHBIX JUIS 3a7ad

kinaccudukanmu : mMoHorpadus / P. M. Kysemuu, M. C. Macuu. — Kpacnospck : Cubupckuii
denepanpublii yaHuBepcuTeT, 2018. — 181 ¢. — ISBN 978-5-7638-3698-1. — TekcT : 2JIeKTPOHHBII
/! DIIeKTPOHHO-OMOIMOTEUHAS cucTeMa IPR BOOKS : [caitT]. — URL:

http://www.iprbookshop.ru/84252.html

2. Boponora, JI. W. Machine Learning: perpeccuoHHbIE METOABl HHTEILIEKTYaIbHOTO
aHanM3a JaHHBIX : yueOHoe mocobue / JI. . Boponosa, B. M. BopoHoB. — MockBa : MOCKOBCKHiA
TEXHUYECKUM YHUBEPCUTET CBs3U M mHpopmatuku, 2018, — 82 ¢. — ISBN 2227-8397. — Tekcr :
ANIEKTPOHHBIA //  OnekrponHo-OmOmmoreynas cucrema I[PR  BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/81325.html

3. Pakutckuii, A. A. MeToasl MalIMHHOTO 00y4eHus : ydyeOHO-MeToanueckoe mocodue / A.
A. Pakutckuii. — HoBocubupck : CuOUpCKHl TOCYIapCTBEHHBIN YHUBEPCUTET TEICKOMMYHHUKAIIUNA
u uaopmatuku, 2018. — 32 c¢. — ISBN 2227-8397. — TekcT : 3JIeKTpOHHBIN // DIEeKTpOHHO-
oubmuoteunas cuctema [IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/90591.

4. Pamka C., Python u mammnHoe o0y4yeHue: KpaiiHe HE0OX0IMMOe TTOcoOre M0 HOBEHIIEH
MpeJCKa3aTeIbHOW aHAMTHKE, 00s3aTelbHOe s Oosiee TIyOOKOrO TOHUMAHHSI METOJOJIOTHH
MmammHHOro o0y4enus / Pamka C. - M. : JIMK IIpecc, 2017. - 418 c. - ISBN 978-5-97060-409-0 -
Texkcr : oanexrtponnsii //  DOBC  "KoncympranT crymenta" @ [cait]. - URL
https://www.studentlibrary.ru/book/ISBN9785970604090.html

8.2. lonosiHMTE/ILHAS JIUTEPATYPa

1. ®equn, ®. O. Ananu3 manHbix. Yacts 1. [loaroroBka JaHHBIX K aHaIM3y : yueOHOE
nocobue / @. O. Oenun, G©. ®. deaqun. — MockBa : MOCKOBCKHN TOPOJCKOW IMEIarornYeCKuid
yauBepcuret, 2012. — 204 c. — ISBN 2227-8397. — Tekcrt : 3JeKTpOHHBIA // DIEKTPOHHO-
oubmmoteunas cuctema [IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/26444 html

2. bunn, ®poHkc YkpouieHHe OONBIIMX NAaHHBIX : KaK HW3BJIEKaTh 3HAHUS W3 MAacCHBOB
nH(popManuu ¢ MoMoIIsko Tiyookon ananmutuku / @pankc bumn ; mepeBoa A. bapanoB. — Mockaa :
Mann, UBanos u ®epbep, 2014. — 340 c. — ISBN 978-5-00057-146-0. — TekcT : 37eKTpOHHBIH //
DNeKTPOHHO-OUOIMOTEeUHAS crucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/39433.html

3. ®nax I1., MammuaHOe 00yuenne. Hayka M MCKYCCTBO MOCTPOCHHS arOPUTMOB, KOTOPHIE
u3BJIEKArOT 3HaHus u3 naHHbix / @nax I1. - M. : JIMK IIpecc, 2015. - 400 c. - ISBN 978-5-97060-
273-7 - Tekcr : osnekrponubsi // DBbC "Koncymerant cryaenta" : [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785970602737.html
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8.3. UnTepHeT-pecypchl, HEOOXOAUMbIE 1JIS OCBOCHUSI JUCIUILJIMHBI (MOAYJIs1)

1. DOnexkrponHo-Oubnmoreunas cucrema (ObC) OO0 «llomutexpecype» «KoHCynbTaHT
cTyleHTa». MHoronpoduibHBIH 00pazoBaTeNbHBI pecypc «KOHCYNBTaHT CTyIEHTa» SBISETCS
AJICKTPOHHOU OMOIMOTEYHOW CHCTEMOM, TPEAOCTABIIAIONICH TOCTYI yepe3 ceTh IHTepHeT K yueOHOM
TUTEpaType U JOMOJHUTEIHHBIM MaTepraiaM, TPHOOPETEeHHBIM Ha OCHOBAaHUU MPSIMBIX JIOTOBOPOB C
npaBooOnagarensmu. Karamor B Hacrosiiee BpeMs cofepkuT okono 15000 HanmMeHOBaHMIA.
www.studentlibrary.ru.

2. Kaggle. Cucrema opraHu3anud KOHKYPCOB IIO HCCJICJIOBAHHWIO JAaHHBIX, a TaKXKe
COIIMAJIbHAS CETh CIIELUAIMCTOB 0 00padOTKE JAHHBIX U MAIIMHHOMY oOyueHHio. www.kaggle.com

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI (MOYJIA)

Jis  mpoBeneHWs JEKIUOHHBIX 3aHATHA HEoOXOoauMa MYyJbTUMEIUNHAS —ayAUTOpPHUS,
OCHAIIEHHAs] KOMITBIOTEPHOM MPE3CHTAIMOHHON TEXHUKOIA.

Jns  mpoBeneHust 1a0OpaTOpPHBIX —3aHATHH  HEoOXoAWMAa  ayIUTOPHs, OCHAIIEHHAs
KOMITBIOTEPaMH.

PabGouass mporpamMma AWCHUIUIMHBI (MOIYJISI) TIPM HEOOXOJUMOCTH MOXET OBITh
aJlanTUpoBaHa JJisi oOydeHUs (B TOM 4YHCIE C MPUMEHEHHWEM IUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUH) JIMII C OTPaHHYECHHBIMH BO3MOXKHOCTSIMHU 30POBBS, HHBATHIOB. JlJist 3TOTO TpeOyercs
3asiBICHHE OOYYAIOIIUXCS, SBISIONIMXCS JUIIAMH C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3JIOPOBBS,
WHBAIMJAMH, WIH WX 3aKOHHBIX TMPEICTABUTEICH W PEKOMEHIAIMU IICHUXOJIOTO-MEINKO-
MeJarornyecko KoMuccuu. [l WHBAIMIOB coaep:kaHue pabodeid MporpaMMbl IUCIUTUITHHBI
(MOmyIisi) MOXKET ONPEAeISAThCS TaKKe B COOTBETCTBUM C HMHIUBHAYAJTBbHOW TPOTPaMMOM
peabunuTanyu uHBaIUAA (TIPU HATHYWH ).
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