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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 aucoumiuHa (moaynas) b1.B.JI.08.02 «IIporpammupoBanue s aHanusa
JAHHBIX» OTHOCHTCA K K 4YacTd, (opMmMHpyeMas y4daCTHHKaMU OOpa30BaTENIbHBIX OTHOLIEHUI
OCBamBaeTcs B 5 ceMecTpe, o01mas TpyaoeMkocts nuctuminasl — 4 3E, 144 yaca, utorosas gopma
KOHTpOJII — nud3ader.

HuctmmumHa (Monynb) «lIporpamMupoBanue [uis aHajdu3a JaHHBIX» BCTPAaMBaeTCs B
ctpykrypy OIIOII BO (mocnemoBareabHOCTh B Y4eOHOM TIUTaHE) KaK C TOYKH 3pPEHUSA
MIPEEMCTBEHHOCTH COAEP)KaHUs, TaK M C TOYKHU 3PEHHUs HENPEephIBHOCTH Tpolecca (HOpMUPOBAHHUS
KOMIIETEHIIMH BbIMYCKHUKA. OOsA3aTeNbHBIMUA 3HAHUSAMU JJIsl YCIEIIHOIO OCBOEHMSI Kypca SBISETCS
OCHOBBI MaTEMaTUYECKON CTaTUCTUKHU M TEOPHH BEPOSTHOCTH, OCHOB MPOrPaMMUPOBAHUS HA SI3bIKE
Python.

2.2, Ina u3y4veHusi JaHHOH y4eOHOH AMCHMINIMHBI (MOAYJisi) HEOOXOAMMBI CJIeAYIOIIHe
3HaAHMS, YMEHHS] M HaBbIKH, (OpMHpYeMble NpeIecCTBYIOIUMH y4eOHBIMH AUCHHILIMHAMH
(MmoxynsimMu):

- MareMaTHuecKkue OCHOBbI HMH(OPMAIMOHHBIX TEXHOJIOTMH M  BBIYUCIUTEIBHOU
TEXHUKU

- OCHOBBI IPOrPaMMHUPOBAHUS.

3HAHUS:

- POJIb U 3HaYE€HUE UH()OPMAIIMOHHBIX PECYPCOB B COBPEMEHHOM OOILECTBE,

- BUBI ¥ (POpMBI HH(POpMAITHH,

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

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

YMEHUS:

- IPUMEHATh KOMIBIOTEPHYIO TEXHUKY W HWH(POPMALMOHHBIE TEXHOJIOTHUH IS
00paboTku nH(MOpPMAIUH, ¥ PEIICHUS TPAKTUYECKHUX 3a/1ad,

HaBBIKH:

- BJIAJICHUs] MHCTPYMEHTAJIbHBIX CpPEACTB MH(POPMALMOHHBIX TEXHOJOTMH 00paboTKH
uHpopManuy,

- BJIaJIeHHUs] UH()OKOMMYHUKALIMOHHBIX TEXHOJIOTHH.

2.3. [locaenyomue y4yeOHbIe TUCHUNIMHBI (MOAYIM) U (MJIM) MPAKTUKH, JJISI KOTOPBIX
He0O0XO0AUMBbI 3HAHMS, YMEHHMS M HaBbIKHM, (popMuUpyeMble JAaHHOH Y4eOHOH IUCHUIINHOM
(MoayJiem):



MarmmaHoe oOydeHue.
KomMmnerotepHoe 3peHue.
I'my6okoe oOyuenue.

MaremaTHuecKne OCHOBBI HCKYCCTBCHHOI'O MHTCJIJICKTA.

3. HIVIAHUPYEMBIE PE3YJIBTATBI OBYYEHUA 110 JUCHUIIJIMHE (MOAYJIIO)

[Iporiecc ocBOeHHUsS] AMCHUIUIMHBI (MOAYNSA) HampaBieH Ha (OPMHUPOBAHUE HIIEMEHTOB
cneayronux komnereHui B coorercTBuu ¢ ®I'OC BO u OIIOIT BO no nanHomy HampaBiIE€HHIO

MOJTOTOBKHU (CIIEIIUATLHOCTH):
B) mpodeccuonanbHoi (I1K):
[TIK-2. CriocobeH pa3pabaTeIBaTh IPOrpaMMHOE 00ecIIedeHIE, BKITIOYask IPOSKTHPOBAHUE, OTIAMKY,
MPOBEPKY padoTocrocodHocTH U Moaubukauio I10.

Taouuna 1 - lekoMmno3unus pe3yjabTaToB 00y4eHH sl

[Tnanupyemble pe3ynbTaThl 00y4eHHs 10 AUCUUIUTHHE (MOJIYIIIO)

Kon xomnerenuun 3HaTh (1) Ymets (2) Bnaners (3)
I1K-2: crocoben | UIIK 2.1. 3HaTh: HIIK 2.2. YMmeTh: HIIK 2.3. Baangets:
pa3pabaTbiBaTh COBpPEMEHHBIE OCYIIECTBIISTH BBIOOD HaBBIKAMH Pa3pabOTKH,
MPOTPaMMHOE HH(POPMAITHOHHBIC HH(POPMAITHOHHBIX OTJJIKH, TPOBEPKU
obOecredyeHre, BKIIIOYas | TEXHOJOIUU TEXHOJIOTHH 1151 paboTOCIIOCOOHOCTH,
MIPOEKTHPOBAHUE, pa3paboTKH, OTIAIKH, pEIICHHUs 3a1a4 110 MoaudUKaIuK
OTIAJIKY, MPOBEPKY | MPOBEPKU pas3paboTke, OTIaIKe, MPOTPaMMHOTO
paboOTOCIIOCOOHOCTH U | pabOTOCTIOCOOHOCTH, MPOBEPKE obOecrieueHus ¢
Moaudukanuo 110 MO UKAITAH paboTOCIIOCOOHOCTH, HCITOJTH30BAHUEM

MPOTPaMMHOTO MO U HKAITAN COBPEMEHHBIX
obecreueHus MPOTPaMMHOTO HH(POPMAITHOHHBIX
obOecreyeHus TEXHOJIOTHI

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MOAYJIS)

O0beM MUCHMIUIMHBI (MOJYJISI) COCTABISIET 4 3aueTHbIC eNUHUIIBI, 144 4acoB, B TOM 4ucie 72
Yaca, BBIJICJICHHBIX HA KOHTAKTHYIO paboTy 00ydJaromuxcs ¢ mpernojaBareiaeM BoleneHo (u3 Hux 18
4acoB — JIeKIHMH, 54 vaca — mabopaTopHble pabOTHl, U 72 4Yaca — Ha CaMOCTOSITEIBHYIO paboTy

o0yJaromuxcs).

Tab6uanna 2 - CTpykTypa U coepkaHue TUCHUILVINHBI (MOLYJIsl)

KonTakTtHas DopMBI TEKYIIETO
ol o 8 CamocrT.
No Paznen, Tema 5 2 § pabora pabota KOHTPOI1s yCTIeBAEMOCTH,
o | AACHMTUIHHEL % 3 2 B yacax) dbopma mpoMeKyTOUHOM
(Mopty1ist) | = g 1 m TP KP CP aTTecTaluu
(no cemecmpam)
1 OcHoBBI 51 12 2 6 10 | JlaboparopHas pabota Nel
MIPOrpaMMHUPOB
aHUS Ha SI3BIKE
Python
(refresher)
2 | Maremaruuec- | 5 | 3-5 3 9 10 | JIaGopatopHas pabora Ne2
KHUH armapar
(refresher)
3 BBenenue B 5| 6-8 3 9 10 | JlaboparopHas pabota Ne3
Moaysib NumPy




4 OcHOBBI 519-10 | 2 6 10 | JlaGoparopnas padota No4.
paboThI ¢ YcTHBIN onpoc
Pandas
5 | PasseppiBatens | 5 | 11- 3 9 10 | JlaboparopHas pabota Ne5
HBII aHaJIN3 13
JTAaHHBIX
6 | Busyammzanus | 5 | 14- 2 6 10 | JIaGoparopHas pabota Ne6
TAHHBIX. 15
[IpencraBnenue
pE3yIbTaTOB
7 Pa6oTa c 5| 16- 3 9 12 | JlaGoparopnas padota No7.
TEKCTOBBIMHU 18 YcrHblii onpoc
JTaHHBIMHU.
TekcToBbIi
aHaJIn3
UTOIroO 144 | 18 54 72 JAudg3auer
YcnoBHbIe 0003HAUEHUS:
J' — gexmms; I13 — mnpakrtuueckoe 3amsitwe, JIP  — nmaboparopHas pabora;
KP — kypcoBas pabora; CP — camocrosiTenpHas pabora.

Taouauna 3 - Marpuua cooOTHeCEeHUs pPa3/iesioB, TeM Y4eOHO JUCHUIIMHBI (MOYJIs) U
(opMupyeMbIX B HUX KOMIIETECHIIHI

Paznen, Tema auctumimHbI (MOITYIIS) Kon-80 | Kox xommereHmun OO0111E€ KOJIMYECTBO
JacoB IIK -2 KOMIIETeHIIUH
OcHOBBI IpOrpaMMUpPOBaHUs Ha s3bIKe | 18 + 1
Python (refresher)
Maremarnueckuii anmapar (refresher) | 22 + 1
Brenenue B Moy NumPy 22 + 1
OcHoBbl paboTsl ¢ Pandas 18 + 1
Pa3BenniBaTennbHBIN aHAIN3 TAHHBIX 22 + 1
Buzyanuzanus nanueix. [Ipencrasnenue | 18 + 1
pE3yNIbTaTOB
PaboTa ¢ TEKCTOBBIMU JaHHBIMU. 24 + 1
TexkcToBBIN aHATN3
HUroro: 144

Kparkoe copepaxanne Kakaoi TeMbl THCHUTLINHBI (MOTYJIS)

Jleknus 1. OcHoBBI NporpaMMupoBaHus Ha s3bike Python (refresher).

Brenenue B ananm3 nanHbiX Ha s3bike Python. [Touemy Python ctanoBuTCst cranmapTom aiist paboThI
¢ OonmpIMH JaHHBIMU. [IpUKIaaHBIE 321249 TTOJIUTOJIOTOB, IS PEIICHUS KOTOPBIX MOAXOIUT SI3BIK
Python. OcHoBbI nporpammupoBaHusi Ha si3bike Python: TUIBI JaHHBIX U METOABI PabOTHl C HUMHU
(mepeMeHHbIe, JTUCTHI, CIIOBAPU, KOPTEKH).

Jleknus 2. MaTtemaTnueckuii annapar (refresher).
MareMaTrueckuii anmapar Jjis aHaJIu3a JaHHBIX: BEKTOPbI, MATPHUIIBI, GYHKIIUHA U TPOU3BOIHBIC.
OCHOBBI IPOTpaMMHUPOBaHUs Ha si3bIKe Python: nukisl GyHKINMHM, 3HAHWE CUHTAKCHUCA S3bIKA.

Jleknus 3. BBegenne B Moayab NumPy.
Brenenue B Moaysb i paboThl ¢ uncioBbiME JaHHBIME NumPy (Numerical Python)



Ocob6ennble THNBI TaHHBIX B NumPy. PaGora ¢ Bekropamu u MaTpuiniamu. BeramcieHue riaBHBIX
CTaTUCTHUYECKUX METPHK C nomoinbio NumPy (cpeanee, meauana, Moja, AUCIEpCus).

Jlekums 4. OcuoBbl padotsl ¢ Pandas.

BBenenue B Moaynb amst paboThHI ¢ TaOMUYHBIM TpejcTaBlieHneM naHHbiXx Pandas. [IpeoOpa3zoBanue
cioBapei B TabimuHbiii popmat Pandas, 3arpy3ka TaHHBIX M3 BHEUTHUX UCTOYHUKOB. OCOOCHHOCTH
¢unbTpanuu u oOpaiieHus K JaHHbIM. PaboTta ¢ TabnnunbivMu JanHbiMH B Pandas Ha pumepe.

Jlexknua 5. Pa3BeabIBaTeJbHBIH aHAJIN3 JaHHBIX.
Perpeccronnsie monenu. MeTon HaMMEHbIIMX KBaJIpaToB. JlorucTuyeckas perpeccusi.
[TpoBeneHue pazBenbIBaTEILHOTO aHAM3a JaHHBIX B Pandas Ha nmpumepe.

Jleknms 6. Busyaiusanus nannsix. [Ipeacrasienue pe3yjbTaToB

BBeneHne B Bu3yanusanuio JaHHbIX. HIOaHCHI BU3yaln3aluy JaHHBIX U MPUHLMIBI 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 aHaJIu3 TEKCTa. HpI/IMeHeHI/Ie B IOJUTOJOI'UH. OCO6CHHOCTI/I IIOATOTOBKHN JOAaHHBIX
Co3nanrie MHTEPaKTUBHBIX BU3yaJIU3aIliii 1 OTYETOB C TOMOIIBI0 HHCTpyMeHTa Plotly.

5. METOAUYECKHUE YKA3AHMUSA 11O IPEIIOJOABAHHUIO U OCBOEHHIO
JAUCHUITJIMHBI (MOY JIS)
5.1. Yka3aHus 1Jis1 npenojaBartesieil 10 OPraHU3alluy ¥ NPOBeACHUI0 Y4eOHBIX 3aHATHH
1o JUCUMIJINHE (MOTYJII0)

Ilpy moAroTOBKE K JIGKIMOHHBIM 3aHATHSIM HEOOXOJMMO BOCIOJNB30BaThCS YICOHO-METOAMUYECKON
TuTEpaTypoi (0OCHOBHOM) 3 11.8.

IMpu mnoaroroBke K nabOpPaTOpHBIM 3aHATHAM HEOOXOJMMO BOCIOJB30BAThCS YUICOHO-METOANICCKOI
JIATEPATYPOH (IOTIOHATETHLHON) U3 11.8.

5.2. Yka3zanus 1151 00y4al0IMXCs 10 OCBOCHUIO TUCUUIIJIMHBI (MOIYJII0)

Bo BpeMst caMOCTOSTETEHOM pabOTHl HEOOXOIUMO BOCIIOIB30BATHECA YICOHO-METOANYCCKON JTUTEPaTypoi n3
1.8 (OCHOBHOW), (IOTIOTHUTENBHON), IHTepHET-pecypcamm.

Tabauua 4 - Conep:xkaHue caMOCTOATEIbHOH PadoThl 00yYAOIIUXCS

Howmep panena Temb1/BOIIpOCHI, BIHOCUMBIE Ha Kon-Bo |  ®Dopmsbl paboThl
(Tembl) CaMOCTOSTEIILHOE N3YUCHUE 4acoB
OcHoBBI [TogroroBka ortdera 1O JIabOpaTOpHOU 10 Bneaynuropnas,
nmporpaMmMupoBaHu | padote 1 H3ydeHue yueOHBIX
g Ha s3b1ke Python nocoOuit
(refresher)
Marematnueckuii | [logroroBka otyera 1o 1a0OpaTOpHOi 10 Bneaynuropnas,
arnmapart (refresher) | pabore 2 H3y4eHue y4eOHBIX
nocoOuit
Brenenue B Mmoayns | [TogroroBka otdera 1o J1abopaToOpHOM 10 Bneayauropnasi,
NumPy pabote 3 u3yueHue y4eOHBIX
nocoOuit
OcHoBsl pabotel ¢ | [TonrotoBka ordyera 1o J1abopaTopHOU 10 Bneaynuropnas,
Pandas pab6ore 4. [loaroroBka K yCTHOMY OTPOCY H3ydeHue yueOHbIX
nocoOui




Howmep panena TembI/BONIPOCHI, BBIHOCHMBIE Ha Kon-Bo |  ®opmbl paboThl
(TemMbI) CaMOCTOSITEIIbHOE U3yUCHHE 4acoB
PazBenpiBaTenpHblil | [lomroroBka otueta mo sabopaTopHO 10 Bneayauropnasi,
aHanmu3 JaHHBIX | pabote 5 u3ydeHue y4eOHBIX
nocoouit
Busyanusanus [TonroroBka ortdera 1O JIaOOpPaTOPHOU 10 Bneaynuropnas,
JTAHHBIX. pabote 6 H3y4eHue y4eOHBIX
[IpencraBnenue nocoouit
pe3yNbTaToB
Pabora ¢ [TogroroBka ortdera 1o J1aOOpPaTOPHOU 12 Bueayauropsasi,
TEKCTOBBIMU pabote 7. IloaroroBka K ycTHOMY OIpPOCY U3y4eHUEe y4eOHbIX
JTAHHBIMU. [IOCOOUHA
TekcToBBIN aHANN3

53. Buabi u ¢opMbl NHCbMEHHBIX PadoT, MNPeAYCMOTPEHHbIX INPU OCBOEHUH
AUCHMILINHBI, BHINOJIHsSIeMbIe 00y4al0IIMMHUCH CAMOCTOSAITEIbHO — MOATOTOBKA pedepara.
He npenycmotpeno.

6. ObPA3OBATEJIBHBIE U TH®OPMAIIMOHHBIE TEXHOJIOT'MHA
[Tpu peanu3zanuy pa3In4HbIX BUAOB y4eOHOU pabOThI 10 TUCIMITIIMHE MOTYT HCIIOJIb30BaThCS
JIEKTPOHHOE 00y4EeHHE U TUCTAHIIMOHHBIE 00pa30BaTEIbHbIE TEXHOIOTHH.

6.1. O0pa3oBaresibHbIE TEXHOJIOTHHU

Y4eOHbIe 3aHATHS MO JUCIMILIMHE MOTYT IPOBOJIUTHCS ¢ MPUMEHEHHWEM HH(OPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHBIX CETeH TIPH  OINOCPEJOBAHHOM (Ha PACCTOSHHHM) HWHTCPAKTHBHOM
B3aUMOJICHCTBUU OOYYArONIMXCsl W TPETojiaBatelisi B peXuMax on-line B (opmax: BUACOJEKIIHH,
JeKIUH-TIpe3eHTalNi, BUACOKOH(DepeHny, colecenoBaHUs B pexuMe dar, (Qopyma, uara,
BBITIOJTHEHUS BUPTYAJIbHBIX MTPAKTUYCCKUX W/WIIH JTA0OPAaTOPHBIX PabOT U Jp.

MaxkcumanbHblii  00bEM  3aHATHH  OOyYalomerocss ¢ HPUMEHEHHEM  3JIEKTPOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTUN HE TOJKEH MpeBbIath 25%.

Taoauna S — Oo6pa3oBaTe/ibHbIE TEXHOJIOTHH, HCIIOJIb3yeMble NPH Peajiu3alui Y4eOHbIX
3aHATHH

Paznen, Tema dopma yueOHOTO 3aHATHS
JTUCIIMILIMHBI (MOIYJIS) Jlexuus [IpakTrueckoe JlaboparopHas
3aHATHE, CEMUHAP pabora
OCHOBBI IPOrPAMMHUPOBAHUS HA Jlexuus - He npenycmotpeno BrimonHaenue
a3bike Python (refresher) IPE3CHTALMS 71a00paTOpPHOK
paboThI
MaremaTuueckuii anmnapar Jlexmms - He npexycmoTpeno Brimonaenmne
(refresher) TIPEe3CHTAITUS nabopaTopHOI
paboThI
Beenenue B Moayns NumPy Jlexmms - He mpexycmoTpeno Brimonaenmne
TIPEe3CHTAITUS nabopaTopHOI
paboThI
OcHoBbl paboTsl ¢ Pandas Jlexrus - He npexycmotpeno Brinonnenue




npe3eHTalus nabopatopHoi
paboThI
Pa3BennpiBaTenLHBIA aHAIIN3 Jlexmus - He npeaycmotpeno Brinonnenue
JIAHHBIX Mpe3eHTaus nabopatopHoi
paboThI
Buzyanuzanusi 1aHHBIX. Jlexmus - He npeaycmotpeno Brinonnenue
IIpencrasnenue pe3yabTaToB Npe3CHTalU 71a00paTOpPHOH
paboThI
PaboTa ¢ TEKCTOBBIMH JaHHBIMH. Jlexuus - He npexycmotpeno Brimosnnenue
TekcToBbIN aHANN3 npe3eHTalus nabopatopHoi
paboThI

VYyeOHble 3aHATUS MO JUCLUIUIMHE MOTYT MPOBOIMTHCS C MPUMEHEHHEM HH(OpPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHBIX ~CETEl TMpH OMOCpeOBaHHOM (HAa PACCTOSHUH) HHTEPAKTUBHOM
B3aMMOJICHCTBHM OOYyYalOIUMXCsS M TpenojaBareist B pexkumax on-line B gopmax: BHUICONEKIUH,
JIEKIUI-TIpe3eHTAIlui, BUICOKOH(DEpeHIIuu, coOeceoBaHusl B pexuMme dYaT, ¢opyma, dara,
BBINOJIHEHUS BUPTYAIbHBIX MPAKTUYECKUX U/UJIH JTa00PaTOPHBIX paboT | Jp.

MakcumanbHbBld  00bEM  3aHATUH  OOydYaromerocs ¢ MPUMEHEHHEM  AJICKTPOHHBIX
00pa30BaTeNbHbIX TEXHOJIOTUN HE TOJKEH MpeBbIaTh 25%.

6.2. UndopmanmoHHble TEXHOJIOTHHI

— MHCIOJIb30BaHME BO3MOXKHOCTEH WHTEpHETa B y4eOHOM Ipolecce (MCIOJIb30BaHUE
caiita mpenojasarens (pacchliKa 3a/laHui, MIPEeJOCTaBICHUE BHITIOJIHEHHBIX pabOT, OTBETHI Ha
BOITPOCHI, 03HAKOMJICHHE 00YJarONTUXCS C OLICHKaMH U T.11.));

— HUCIOJB30BAHME JJCKTPOHHBIX YYEOHMKOB U pa3IMYHBIX CalTOB (Hampumep,
3JIEKTPOHHBIX OMOJIMOTEK, )KYPHAJIOB U T. J.) KaK UCTOYHUKOB HH(OPMAIUH;

— HCIIOJIb30BAaHHE BO3ZMOKHOCTEH 3JIEKTPOHHOM MMOYTHI MPENo/1aBaTes;

— WCIOJIb30BaHUE CPEACTB TMpEeACTaBICHUS Yy4eOHOUW wuHPOpMauK (JIEKTPOHHBIX
y4eOHBIX TOCOOU U MPAaKTUKYMOB, IPUMEHEHUE HOBBIX TEXHOJOTHM ISl MPOBEIECHUS OYHBIX
(TpaauLMOHHBIX ) JIEKUUNA U CEMUHAPOB C UCIOJb30BAaHUEM IIPE3ECHTALUN U T. 11.);

— MHCIOJIb30BAHME HWHTETPUPOBAHHBIX  00pa3oBaTeNbHBIX Cpel, TJe TJIaBHOU
COCTaBJISIOUICH SBJISIIOTCS HE TOJIBKO MPUMEHSIEMbIE TEXHOJIOTHH, HO U COJepKaTellbHas YacTh,
T. €. HH(OPMAIIMOHHBIE PECYPChI (JOCTYI K MUPOBBIM MH(OPMAIIMOHHBIM pecypcam, Ha 0aze
KOTOPBIX CTPOUTCS yUE€OHBIIN TIPOIecc);

— HUCHOJB30BaHUE BUPTyasbHOW oOyuaromieit cpeasl (LMS Moodle «DQnexrponHOe
o0y4eHHe») WK UHBIX HH(POPMALIMOHHBIX CHCTEM, CEPBHCOB U MECCEHKEPOB.

6.3. IlporpammHoe obecniedyeHue, cOBpeMeHHbIe MPodeccHOHANIbHBIE 0a3bI JAHHBIX U
uHGOpPMAMOHHbIE CTIPABOYHbIE CUCTEMBI

6.3.1. IlporpammHoe oGecrieyeHne

HaunmeHnoBanue nporpaMMHOro

Haznaueunue
oOecrieueHUs

AdobeReader [Tporpamma 115t MPOCMOTPA AIEKTPOHHBIX JOKYMEHTOB

[Tnardopma TMCTAaHIMOHHOTO 0OYUEHUS Buptyanbnas o0y4aromas cpesia




LMS Moodle

Mozilla FireFox bpayzep

Microsoft Office 2013, Microsoft Office Oducnas mporpamma
Project 2013 , Microsoft Office Visio 2013

7-zip ApxuBarop
Microsoft Windows 7 Professional OnepanroHHas cucTeMa
Kaspersky Endpoint Security CpencTBo aHTUBUPYCHOU 3aIUTHI

Cpena pa3pabotku Anaconda3 (64 —bit) (B cBOOOTHOM JOCTYIIEC)

6.3.2. CoBpemeHHbIe IPodeccuoHaIbHbIE 0a3bl JAHHBIX U HHPOPMAIIMOHHBbIE CIIPABOYHbIE

CHCTEMBI

[98)

e

OnexTpoHHblid karajor Hayunoit OmbGnumoreku AI'Y na 6aze MARKSQL HIIO
«HMudopm-cucremy»: https://library.asu.edu.ru.

OnexTpoHHbIi Katanor «Hayunsie xxypHaisl AI'Y»: http://journal.asu.edu.ru/.
yHI/IBepCS.J'IBHaH CHpaBO“IHO—I/IH(i)OpMaLII/IOHHaH IHOJIHOTCKCTOBAsA Oaza JaHHBbIX
nepuoanueckux m3nanuii OO0 «MUBUC»: http://dlib.eastview.com/
DneKTpoHHO-0MbIMoTeuHas cucrema elibrary. http://elibrary.ru

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

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

U MPOMEXKYTOYHOM ATTECTALIMM IO JUCUMUIIIMHE (MOJIY.JIIO)

7.1. IlacnopT GoHAA OLIEHOYHBIX CPEACTB

IIpy mnpoBeneHHMH TEKYLIErO0 KOHTPOJI M NPOMEKYTOYHOW AaTTeCTallud IO JUCLMILIMHE
(mogymio) «IIporpammupoBaHue A aHalIM3a JaHHBIX» MpoBepseTcs CcHOPMUPOBAHHOCTH Yy
oOyJaromuxcss KOMIIETEHIIMH, YKa3aHHBIX B paszziene 3 HacTosmedl NporpaMMmbl. ITamHOCTb
dbopMUpOBaHUST JaHHBIX KOMIIETEHIMII B TMpoliecce OCBOEHHUS O0pa30BaTEIbHOM MPOrpaMMBI
OTIpeJIeNIACTCs MOCIEI0BATEIbHBIM OCBOCHUEM JUCLHUIUIMH (MOYJIEi) U MPOXOKACHUEM MPAKTHUK, a
B IPOLIECCE OCBOCHMS TUCHUIUIMHBI (MOIYJI) — TMOCIEAOBATEIbHBIM JIOCTH)KEHHEM pe3yIbTaToB
OCBOEHHSI COJICPIKATENILHO CBA3AHHBIX MEXILy COOOM pa3/iesioB, TEM.

Tadauua 6 - CooTBeTcTBHE Pa3/1€e/i0B, TEM IUCHUILIHHBI (MOIYJIfA), pe3y/1bTaTOB 00y4eHHs 1O
AucHunInHe (MOAYJI10) U OIEHOYHBIX CPEICTB

Ne Kountponupyemsie paznensl, TeMbl | Koa koHTponupyemoit HaumenoBanue

/11 JUCITATITUHBI (MOTYJIsT) KOMIIETEHIINH OIICHOYHOTO CPEJICTBA

1 OCHOBBI IPOTPAMMHUPOBAHUS Ha IIK 2 JlabopartopHnas pabota
si3pike Python (refresher). Nel

2 MareMaTnueckuii anmapar IIK 2 JlabopaTtopnas pabota
(refresher). No2

3 Brenenue B Moy NumPy. IIK 2 Jlabopartopnas pabota
No3

4 OcHoBsl pabotsl ¢ Pandas. IIK 2 JlaGopatopHnast pabora

Ne4. Bonipocs! miis
00CYyKIeHUSI.

5 Pa3zBenpiBaTeIbHBIN aHATN3 IIK 2 Jlabopartopnas pabora

JNAaHHBIX. No5




6 Busyanuzanus qaHHBIX. IIK 2 JlabopaTtopnas pabota
IIpencraBieHue pe3yabTaToB Ne6
7 PaboTa ¢ TeKCTOBBIMY TaHHBIMH. IIK 2 JlabopaTtopnas pabota
TekcToBBIN aHAIIN3. Ne7. Boripocsl miis
00CyXIeHUS

7.2. Onucanue nmokasarejieil 1 KpUTepPUeB OLEHUBAHUS KOMIIETEHUUH, ONMUCAHUE HIKAJI
OLlCHUBAHWS

Tab6anna 7 - IlokazaTej i OeHUBAHMSA Pe3yJabTATOB 00y4eHHUsI B BU/Ae 3HAHMUN

[MIxana Kpurepun onieHnBanus
OLICHUBAHUSI
JIEeMOHCTPHPYET TIyOOKOE 3HAaHUE TEOPETHUYECKOro MaTepuasa, yMEHHe
5 000CHOBAaHHO M3JIaraTh CBOM MBICIIH TIO0 00CYKIaeMbIM BOTIPOCaM, CIIOCOOHOCTH
«OTJIMYHO» | TIOJHO, TPABHJIBLHO M apTyYMEHTHPOBAHHO OTBEYATh HA BOMPOCHI, MPUBOAHTH
MIPUMEPBI
4 JEMOHCTPHPYET 3HAaHHE TEOPETHUECKOrOo MarepHaja, ero IOCIeJ0BaTeIbHOE
«XOpOIIO» U3JI0KEHUE, CIIOCOOHOCTh MPHUBOJAUTH TPUMEPHI, JOMYCKAeT eIUHUYHbIC
OIMOKY, HCTIPABJISIEMbIE TIOCTIE 3aMEeYaHus IPEToaaBaTes
3 JEMOHCTPUPYET  HEMOJHOe, (parMeHTapHoe  3HaHHE  TEOPETHUYECKOIo
«y1OBAETBOPH Marepuaia, TpeOyromee HaBOISAIIMX BOINPOCOB MPENOJABATENs, JIOIYCKaeT
TeIBHOY CYUICCTBEHHbIE OINMOKM B €ro H3JIOKEHHUH, 3aTPyIHSETCS B TNPUBEICHUU

IPUMEPOB ¥ POPMYITUPOBKE BHIBOJIOB
2 J€MOHCTPHUPYET CYIIECTBEHHbIE MPOOEIbl B 3HAHUH TEOPETUYECKOT0 MaTepHaia,
«HEYJIOBIIETBO | HE CHOCOOEH €ro M3JOXHTb W OTBETHUTh HAa HABOJAAILIMNE BOIPOCHI
PUTENIBHO» | MpenojaBarensi, He MOKET IPUBECTH MPUMEPHI

Taouuna 8 - [lokazaresu oneHNBaHUA Pe3yJabTATOB 00y4eHUS B BU/I€ YMEHUI U BJIaJeHUIl

[Ixana Kpurepun onieHnBanus
OLICHUBAaHMSI
JEMOHCTPUPYET CHOCOOHOCTh NMPUMEHATh 3HAHUE TEOPETHYECKOro Marepuasa
5 [P BBIIIOJHEHUM 3a/JaHUi, [IOCIEI0BAaTE]IbHO W IPABWIBHO BBIIIOJIHSAET
«OTIUYHO» | 3a/laHUs, yMEET OOOCHOBAHHO M3JIaraTh CBOU MBICIU U JI€NaTh HEOOXOIUMbIE
BBIBO/IbI

JEMOHCTPHPYET CIMOCOOHOCTh NMPHUMEHSATh 3HAaHUE TEOPETHYECKOTO MarepHasa
IIpHU BBIIIOJHCHUU BaHaHHﬁ, MOCJICAOBATCIIBHO W TMPABUJIBHO BBIIIOJHACT

«xopimo» 3aJjaHus, yMEeT OOOCHOBAaHHO W3JIaraTh CBOM MBICIH H JeNIaTh HEOOXOIMMEIC
BBIBOJIBI, JIOMYCKAeT €AMHUYHBIC OIMUOKH, WCIpPABIIEMbIC TOCIE 3aMedaHus
peroiaBaTens
JEMOHCTPHUPYET OTAETbHBIC, HECUCTEMATU3MPOBAHHBIC HABHIKM, HE CIIOCOOEH

3 NPUMEHUTh 3HAHWE TEOPETHYECKOTO0 Marepuaja IMpH BBITOJHCHHH 3a/IaHUM,
«YIOBIIETBOPH | UCIILITHIBAET 3aTPyIHEHUS M JOIMYCKAeT OMMOKM TPU BBIMOJIHECHUW 3aJaHUM,
TEJIBHOY BHITIOJIHSACT 3aJaHhe TIpU TOJCKAa3Ke MperojaBaTeis, 3aTpyAHSETCS B
(hOpMyIIHPOBKE BHIBOJIOB
2 HE CITIOCOOCH MPaBUIIBHO BBITIOJHHUTH 331aHUE
«HEYIOBIIETBO
PUTETHHO

7.3. KoHTpOJIbHBbIE 32IaHUS U UHbIe MATePHUAJIbl, HEOOX0AMMBbIe JIJISl OLlEHKHU Pe3yJIbTaTOB
o0yuyeHus MO TUCHUILINHE (MOYJIIO)



OcHoBbI NporpaMmmupoBanus Ha si3bike Python (refresher).
Jlaboparopnast pa6ota 1. OCHOBBI MporpaMMHUPOBaHUsI Ha si3bIke Python: THIIBI TaHHBIX 1
METOJIbI PabOTHI C HUMH (IIEPEMEHHBIE, JTUCTHI, CIIOBAPU, KOPTEKH ).
Llenb: 03HAKOMHUTBCA ¢ OCHOBaMHU s3blka Python, moiayuuTs yMeHus 1Jis BBIOJHEHUS JabHEHIINX
1a00paTOpHBIX PadoT.
3amaun:
* U3YYUTh TUIU3AIHIO TaHHBIX;
* paccMOTpeTh «BeTBiIeHHe» B Python;
* 0TpaboTaTh 33J]a4M C UCTIOTB30BAHUEM KOHCTPYKITUH «try-excepty;
B Heit oOyuaroiuecs: o3TamHO MPOXOAT BCE OCHOBHBIE aCMeKTa sI3bIKa, TAKHE Kak:
1. Tunus3anusa JaHHBIX.
2. BerBieHus.
3. UckntoueHusl.
4. IlepeMeHHBI€, JIUCTHI, CIOBAPH, KOPTEKHU

Marematudeckuii annapar (refresher).
JlaGopatopnas pabora 2. 3ananue 1. OcHOBBI IporpaMMHUpOBaHUA Ha si3bike Python: muxiier

GyHKIIMY, 3HAHHE CHHTAKCHUCa SI3bIKA.

[{enb: 03HAKOMUTBHCS C OCHOBaMH si3bika Python: riukiel pyHKIIMM, 3HAHUE CUHTAKCHCA S3bIKA.

3amaun:

* Hay4UTHCS MOJIb30BaThCs IuKIamMu «for» u «whiley;

* pazoOpaTh GYHKIIUH U IPOCTPAHCTBA UMEH.

B Heii oOyuaromuecs mo3TamHO MPOXOSAT BCE OCHOBHBIC aCTIEKTa SI3bIKA, TAKHE KaK:

1. ITpocTpaHCTBO UMEH.

2. OyHKIUY.

3. I{uKJIbL.

3ananue 2. Knaccudukaius JaHHBIX
Lenb: HayuuTbes paboTaTh ¢ JaHHBIMU MPU MOMOLIM BU3YaJbHBIX HHCTPYMEHTOB U pa300paTh azbl
KJaccu(UKAaUMU TP TIOMOIIM TIOCTPOCHHUS MPOCTEHIIEero Kiaccudukaropa CO CTaTUYHBIMH
napaMeTpami.
3agaun:
* Hay4UThCS aHAIU3UPOBATH JIaHHBIE,
* c(opMHUPOBATH MOHATUE MATEMATUYECKHX CPE30B;
* IOJIyYUTh YMEHHSI B paboTe C BU3yaJIbHBIMH HHCTPYMEHTaMU;
* IOCTPOUTH KJIACCHU(PHUKATOP HAa OCHOBE JIAHHBIX MOJYYCHHBIX IPU aHAJIH3E,
* Hay4UThCS KaTuOpOBaTh HEUPOCETH IS MOJTyuyeHUs: O0Jiee TOUHBIX OTBETOB.
B sroii nmaboparopHoif paboTe HauMHAETCS M3yYeHHE NMPUHIMIIOB MAIIMHHOTO oOyueHus. B Heit
oOyyvaroruecss OyayT y4uThcsi padoTarh ¢ rpaduueckoi wmHGOpMAIMEd W MPOW3BOIUTH aHAIU3
MOJTyYCHHBIX JTaHHBIX M CaMOCTOSITENIbHO CTPOUTH MpOcTemmii kiaccudukatop. JlanHas pabora
MTOMOXET MOHATH MPOCTEHUIIINE MOHATUS U MPUHIUIIBI pabOTHI 60JI€€ CIOKHBIX KIaCCU(PUKATOPOB.

BBenenue B moayias NumPy.

JlaGopatopHas pabota 3. 3ananue 1. OcoGennble TuIBI JaHHBIX B NumPy. PaboTta ¢
BEKTOpaMM U MaTpHUIlaMU. BbluncieHne riaBHbIX CTATUCTHYECKUX METPUK C oMolbio NumPy
(cpennee, MenuaHa, MOJIa, TUCTICPCHS).

Ienb: o3HakoMuThCs ¢ ocHoBaMu NumPy, paboTaTh ¢ BEKTOpaMH M MaTpULIAMH, CTATUCTHYECKUMHU
METpPUKaAMH.
3amaun:

- H3YYUTh OCOOCHHBIE TUIBI JaHHBIX B NumPy,

- Hay4yuTbcs paboTaTh ¢ BEKTOPAaMM U MAaTpPHUILIAMHU.
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- TMOJYYUTh YMEHUS BBIUUCIATH TJaBHBIC CTATUCTHYECKHE METPUKH C Momoisio NumPy
(cpennee, MmeauaHa, MOJIa, JUCTIEPCHSL).
3ananue 2. Knaccudukarus metonom "K-ommxkaifmux coceneit'»

enp: U3ydnuTh METOJ MPOCTEHIIMA MeTon Kiaccudukanuu AaHHBIX «K-Ommkalmux coceneir» u
HAYYUTHCS IPOU3BOJIUTH OIIEHKY JAHHBIX C MIOMOIIBI0 BU3yalbHBIX HHCTPYMEHTOB Python.
3amaun:
* IETAJILHO pa3o0paTh METOJ MAIIMHHOTO 00y4deHus «K-OmmKkalmmx coceneiny;
* HAYYUThCS paboTaTh ¢ nHpOpMaIme;
* chopMHpOBATH MOHATUE MATEMATHIECKUX CPE3OB;
* IOJYYUTh YMEHUS B pabOTE ¢ BU3yAIbHBIMU HHCTPYMEHTAMU;
* Hay4UThCS KaTMOpOBATh HEUPOCETH IS MOJTyUeHHUsT O0JIee TOYHBIX OTBETOB.
B oroit nabopatopHoit pabore OymeT paccMaTpuBaThCS METOJ MammMHHOTO oOydeHus «K-
ONMMXKAMIIUX coce/ieli», a TaKKEe €ro IMOJOXKHUTEIbHbIE W OTPUIATENBHBIE CTOPOHBI, PACCMOTPHUM
OMOMMOTEKY I BH3yalIM3alldd JaHHBIX W MaTeMaTH4ecKoro aHamusa «matplotliby; Oymem
MIPOU3BOJIUTH KATMOPOBKY HEHPOHHOU CETH AJIS MOTYYCHHS] MAaKCUMAaIbHOTO TPOIEHTA MPABUIBLHBIX
OTBETOB, a TaK)Xe 00CYIUM MPoOIIeMy TIepeoOydeHHs B HEHPOCETSX.

OcHoBbl padoTsl ¢ Pandas.

JlaGopatopnas pabora Ne 4. PaGora ¢ TabnuunbiMU AaHHBIMU B Pandas Ha mpumepe.
ens: HayuuThCcs TOJB30BaThCs OMOMMoOTekoM Pandas u e€ BCTpOGHHBIMH OOBEKTAMHU IS
BU3YaJIM3allMH JaHHBIX B J1aTaceTax.
3amaun:

* IOJyYUTh YMEHUS 10 MCII0JIb30BaHUIO Onbmnoreku Pandas;
* copmupoBath noHsATHs 0 DataFrame u Series;
* HAYYUTHCS CTPOUTH TPaUKH ¢ TOMOIIBIO scatter matrix (MaTpuiia paccemBanus) u matplotlib.
Pandas — »To0 OmOmmoreka s3bika Python, koTopasi mo3BojsieT co3aaBaTh OOBEKTHI, B KOTOPBIX
JaHHBIE XpaHATCS B TaOMUYHOM (popme. DTO OCHOBHOW CTPYKTYpHBIH OOBEKT HEOOXOMUMBIN IS
aHaIM3a M OYMCTKH JaHHBIX IEpel] MX HCIOJB30BaHHEM B OOy4eHHH MOJENd. OTO mepBas
nabopaTopHas pabota, cBs3aHHast ¢ Pandas. B Heil oOyuaromuecs: pa3doepyT CTpyKTypy U OCHOBHBIE
(GyHKIMY TaHHOW OMOJIMOTEKH.

Bomnpocs! st o0cyxaenus
1) Beenenue B mporpammupoBanue Ha si3bike Python.
2) 3HaKOMCTBO CO CHEIMAIM3UPOBAHHBIMH OMOIIMOTEKaMH si3bIKa mporpamMupoBanus Python mms
Hay4HBIX pacueToB M aHanu3a AaHHBIX. NumPy, SciPy, Pandas.

Pa3BenpiBaTe/ILHBIN aHAJIN3 JaHHBIX.
Jlabopartopnast pa6ota Ne 5. [IpoBenenne pa3BenbiBaTeILHOTO aHAIM3a JaHHBIX B Pandas Ha
npumMepe.
3aganue 1. AHann3 qa”gHeIX ¢ noMolukro Pandasy
[lenb: HAy4UTHCS TONB30BaThCs OMOMMoTekol Pandas u e€ BCTpOeHHBIMH OOBEKTaAMU JJIsl aHAIH3a
JAaHHBIX B JlaTaceTax.
3agaun:
* IOJTYYUTh YMEHUS 110 UCTI0JIb30BaHUI0 Onbnmroreku Pandas;
* HAYYUTHCS AaHATTM3UPOBATh U 00padaThIBaTh AaHHBIE ¢ MoMoIibio Pandas;
* 3aKpenuTh YMEeHUsI BU3yanu3anuu B Pandas.
OOyuaromyecs: Mepexo AT K aHaTu3y JaHHBIX ¢ Momolbio Oubnuoreku Pandas. B nannoit pabote
oOyuaroluecsi HayyaTcsi JefaThb Cpe3bl, TPYNIUPOBKU, HWHACKCAIMIO JaHHBIX IO pPa3HbIM
napaMmerpam, a TakKe CTPOUTh IpadUKH MO CO3JaHHBIM Cpe3aM. 3HAHUS U YMEHHUS, MOJYYCHHBIC B
X0/JI€ BBIIOJIHEHUS PabOThl IOMOTYT MOHATH, HEKOTOPbIE MEXaHNU3MbI MAIIMHHOTO O0y4YEHHUSI.
3amanue 2. JIuneitHas perpeccus
Llenb: MOHATH U HAYYUTHCSA IPUMEHITh METO/ IMHEHHON perpeccuu B MallIMHHOM O0y4YEeHHH.
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3agaun:

* U3YYUTh MOJIEIIh IMHEHHOTO perpeccopa;

* IPOU3BECTH 0OyUEHHE MOJICIIH;

* pacCMOTPETh OCOOCHHOCTH JIaHHOT'O METO/Ia MAIIMHHOTO O0YYCHUS;

* IPOU3BECTH IPEJICKa3aHUE Ha OCHOBE CO3/1aHHON MOJIECIH.

JluneliHas perpeccus sBISETCS OJHUM W3 CaMbIX YHHBEPCAJIBHBIX METOJIOB MAIIMHHOTO OOYYCHUS,
T.K. MOXET NPUHUMATh Ha BXOJ JAHHBIC PA3UYHBIX THIIOB W CTPYKTYp. Takxke naHHas MOZIETb
JIOCTaTOYHO YCTOMYMBA K MEPEOOYUCHHIO U UMEET OOJBIIYI0 CKOPOCTh 00pabOTKM AaHHBIX. B 3TOM
nabopaTopHoii OynyT paccMaTpuBaThCsl BCE HIOAHCHI W NPUHIMIBI paboOTBl 3TOTO METOIA
KJ1accu(puKammm.

Busyanuzanus nanubix. [IpeacraBienue pe3yjbTaToB
JlaboparopHas pabota Ne 6. Co3nanue pa3inyHbIX BUIOB BU3YaIH3alMil HA CHHTETHIECKUX JAHHBIX
U TPCHHUPOBOYHBIX Ha60an JaHHBbIX.

Llenb: HayynTh OOYYAIONIMXCS OCHOBaM pPAa0OTHI C MAIIMHHBIM 3PCHHEM M II0Ka3aTh OCHOBHBIC
AJITOPUTMBI PAOOTHI C HUM.
3amaun:
* pa3o0paTh UMIIOPT U IPOCMOTP U300paKEHMS;
* pa3o0paTh KaJAPUPOBAHHE;
* HAYYUThCS U3MEHATH pa3Mep U300paKeHNUS;
* HAYYUTHCS IEPEBOPAYNBATH H300PAKCHHE;
paccMoTpeTh criocob mpeoOpa3oBaHue U300paKEHUS B UEPHO-0€I10e;
* HAYYUTHCS PadOTaTh CO CIVIAKHMBAHUEM H Pa3MBITHEM;
* U3y4YUTh METO/] PACIiO3HABAHHUS JIULI.
B nocnenaue ropl MalMHHOE 3PEHHUE TOTYYHIIO OOJIBIIYO OTIACKY U BBI3BAJIO HHTEPEC CO CTOPOHBI
HE TOJBKO YYCHBIX, HO U pa3JIM4YHBIX HHXKXCHEPOB U pPa3pabOTUMKOB «UHTEIICKTYaTbHBIX)
npuiokenuid. B mabopaTopHoii pabote oOyuarommecs: paccMoTpsAT BapuadT oudmmoreku OpenCV,
HanucaHHOU Ha si3bike «C++» mis Python, ompobyem HEKOTOpEIH €€ (HYHKIMOHAI U MPOTECTUPYEM
KJaccu(UKATOp /ISl pacTiO3HaBaHUS JIUII.

Padora ¢ TeKcTOBLIMH JaHHBLIMHU. TeKCTOBBII aHAJIN3.
JlaGopatopnast padota Ne 7. 3ananue 1. OcoGeHHOCTH MOATOTOBKH JaHHbIX. Co3/aHue
MHTEPAaKTUBHBIX BU3yaJU3alliil U OTYETOB C MOMOIIbIO HHCTpyMeHTa Plotly.

Lenb: HAyuuThCS pabOTaTh C TEKCTOBBIMU JIaHHBIMHU.
3amaun:

- paccMOTpeTb 0COOEHHOCTH MOATOTOBKH JaHHBIX,

- HAY4YMTbCS CO3/J]aBaTh MHTEPAKTHUBHBIC BU3yaJM3allUU U OTYETHI C MOMOIIbI0 MHCTPYMEHTA

Plotly

3aganue 2. JlepeBbs peiieHni
Lenb: MO3HAKOMUTH OOYYAIOIIMXCSl C METOJIOM MAIIMHHOTO OOyuYeHUsl, TTOCTPOCHHOM Ha JIEPEBbIX
pelIeHnH, a TaK)Ke HAyYUTh CTPOUTH CaMU JIEPEBBS.
3agaun:
* PacCMOTpETH MOHATHE JIepeBa PEIICHMUIA;
* pacCMOTpPETh BapuaHThl IPUMEHEHUS JaHHOU KJIacCU(PUKAIUY;
* 00y4UTHh MO/IEIH Ha OCHOBE KJIaCCOB;
* 0TOOPA3UTh TOMOJHUTENBHBIN KJIACC HA MOJETH U IIOCMOTPETh PE3yNIbTaT;
* PaCCMOTPETH IIIIOCHI U MUHYCHI IaHHON MOJEIIN.
OmauM W3 caMbIX TPOCTHIX Il TIOHMUMAaHUsS sBIsAETCS Kiaccudukatop «/IpeBo pemenwmii». Jta
MOJIENb CTPOUT «AEPEBO» KIIACCOB, Y KAXKI0T0 U3 KOTOPBIX €CTh CBOM NapameTpsl. [Tonanaronme nog
3T MapaMeTpbl JaHHbIE MPUYUCIAIOTCS K TOMY WJIM HHOMY KJlaccy. Moziesb oueHb YyBCTBUTEIbHA K
nepeoOyyeHHI0 U JaHHBIM, KOTOpbIE MoJy4daeT Ha Bxoj. JlaboparopHas paboTa NMOMOKET Ham
pa3zo0paThCs BO BCEX TOHKOCTSIX JaHHOTO METO/1a M MOKAaKET BCE €r0 HIOAHCHI.
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3aganue 3. Mertoj ciaydaitHOTo jeca

Lenb: chopmMHupoBaTh MOHATHE CIYYaWHOTO Jieca, a TAKKe HAyYUTh OOYHYaAIOUIMXCS HCIIOJIb30BaTh
JAHHYIO MOJIEJIb JUIsl pEeIEHUs 3a/1a4.

Bagaun:

* pPacCMOTPETh MOHIATHE CIIYHYAMHOTO JIeCa;

* pacCMOTpPETH PUMEP KOAa JUIsl pELIEHUs IPOCTHIX 3a]1a4;

* Hay4uTh NOJOMPATH ApaMeTPbl MOJEIH JUIsl YIy4IleHUsI KadyecTBa MPOTHO30B MOJIEIIH.
Cry4aiiHblii Jec ABIseTCsl MOAU(DUIMPOBAHHBIM BapuaHTOM «/IpeBa pelieHnii» 1 He UMEeT BCEX ero
OTPHUIIATEILHBIX OCOOCHHOW, HalpuMep, OH HE YYBCTBUTEJIECH K mepeoOydenuio. B mabGopaTopHoit
pabote OymeT pacCMOTPEHO CTPOCHHE JAHHOTO METOa KiacCU(UKALIUU U €r0 YCTPOMCTBO.

Bomnpocs! st o0cyxaenus
1) Beenenue B mamuuHoe o0ydenune. Moayns sklearn.
2) 3amaun kinaccupuKauy U JuHEHHbIe Monenu. [lepeBrs pemenuit. CiyuaitHbiii gec. AHcamOIu
Mojienel. BBeneHne B HEMpOHHbBIE CETH.

IlepeyeHnb BONIPOCOB U 3a]aHHH,
BbBIHOCHUMBIX Ha 3K3aMeH / 3a4éT / nud¢epeHIUPOBAHHBIN 3a4éT
Tabauna 9 — IlpuMepsl OLIEHOYHBIX CPEICTB ¢ KJIKYAMH NPABUJILHBIX 0TBETOB

No . Bpewms
Tun [TpaBuibHBIN
i/ DopMynupOBKa 3a1aHUS BBITIOJTHEHUS
3a/laHus OTBET
1| (B MuHyTax)

[IK-2: cmocobeH pa3pabaTeiBaTh IPOrpaMMHOE OOCCIICUYCHHE, BKIIOYAs MPOSKTUPOBAHUE, OTIAJKY,
MPOBEpKy paborocnocobHocTH M Moaudukaruio 110

1. 3amanne | Yto Takoe HOpMalIM3aLU 3 5
3aKpBITOTO | JAHHBIX?
THIIA 1. VYcpennenue maHHBIX
2. IlpeobpazoBanue
KaTeropuaIbHBIX

MPU3HAKOB B YHCIICHHBIE

3. TIpeobpa3oBanue
YHCJIEHHBIX TPU3HAKOB B
KaTeropuaybHble

4. Ilogronka moA EAUHYIO
KAy

2. YKaxuTe COOTBETCTBUE MEXKIY 1-d 5
THIIAMH BXOIHBIX/IIETIEBBIX 2-c
MPU3HAKOB W  JHarpaMMoH, 3-b
KOTOPYIO 1enecoo0pa3Ho 4-a
HCITOJIH30BaTh IS
BU3yaJlU3al[uu
1. Bxomuou MpU3HaK-
KaTerOpUaJIbHbIN,
1eseBasi MepeMEHHasi-
KaTeropuajibHast
2. Bxomnon MpU3HaK-
KaTerOpUaJIbHbIN,
[leneBass mnepemMeHHas-
YHCIIOBas
3. Bxomnou MpU3HAK-
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JAHHOU cuTyaruu?

3HA4YUMBIC YHCJIa U CIICHHUaJIbHO
CO3JaHHYIO KaTCrOpHIO.
MOXHO 3alOJHUTH 3HAYCHUS

MPU3HAKOB 3HAYCHUEM
MPEIECTBYIOIIETO
JK3EMIUISIpa WO  MEIHaHOU

No . Bpewms
Tun [IpaBunbHbII
i/ DopmMynupOBKa 3a1aHUS BBITIOJTHEHUS
3a/laHus OTBET
1| (B MuHYyTax)
YHCJIOBOM, Ilenenas
nepeMeHHas-
KaTeropuaibHas
4. Bxomnou MpU3HaK-
YHCJIOBOM, Ileneas
MepeMeHHasi- YUCI0Bas
a. Jluarpamma paccesiHus
b. uarpamma pazmaxa
c. I'padux morHoctu
d. Mo3zanunas
quarpamma
3. st pa3paboTku 2,3 2
HEUPOCETEBBIX MoJeen
UCTIOJB3YIOTCS ONOINOTEKU:
1. Pymorphy2
2. Keras
3. PyTorch
4. OpenCV
4. st peanuzanuu Web- 1,3 3
nHTEep(ericoB MPUIIOKEHU T
NN ucnons3yrorcs:
1. Flask
2. Git
3. Dash
4. Numba
5. Kakoii anroput™M OCHOBaH Ha 1 3
runoteze  «Habop  ciabbix
o0y4Jaronmx aNTOPUTMOB
CIOCOOEH C€O37aTh CHJIbHBIN
o0ydJaroIuit anropuTm»?
1. Bbyctunr
2. Chay4aiiHslii Jec
3. Heiiponnsie cetu
4. Hawusnsiii baiiec
6. 3amanue | [Ipeamonoxkum, B oOyyatomeM | MOXHO yJoaluTh OOBEKTHI C 5
OTKPBITOTO | MHOXKECTBE Y  HEKOTOPBIX | MPOMYIIEHHBIMH  3HAUYEHUSIMU
THUIIA 00BEKTOB OTCYTCTBYIOT | PU3HAKOB.
3HaueHusl npusHakoB. Kakue | MoxHO npeoOpa3oBaTh
BapUaHTHI BO3MOYKHBI B | OTCYTCTBYIOIIME 3HAYCHUS B
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No . Bpewms
n/ Tun DopMyIupoBKa 3a1aHUA HpapHeHbili BBITIOJIHCHUS
3a/1aHUs OTBET
1| (B MuHYyTax)
crosndna.
7. Yto TaKoe BEPHOCTH | BEpHOCTB-3TO 107 MPaBUIBLHO 5
(accuracy) kiaccuguxamu’? PACIIO3HAHHBIX 3K3EMILISIPOB.
8. Kakue npusnaku HaszeiBarotcs | [IpuzHaku HAa3bIBAIOTCSA 5
KaTeroprajbHbIMU? KaTeropHaJibHbIMU, €CJIH  UX
MOKHO OTHECTH K KakKoi-mubo
IpymnIe, HO IPU 3TOM HE BaKEH
MTOPSII0OK
9. Kakas undopmarmst xpanutcs | Uudopmarust o mpaBUIbHO U 5
B MAaTpULAax COIpPSIKEHHOCTH | HEMPAaBUJIBHO  PACIO3HAHHBIX
10 pe3yJibTaTaM TECTUPOBaHMs | 00beKTax Kaxaoro kmacca: FP,
Kiaccudukaropa? TP, FN, TN
10. [lepeuncnurre OCHOBHBIE TUIBI | o  MepapXuuecKuii 5
aJITOPUTMOB KJIaCcTE€pHU3aUU e k-cpeaHux
® C-CpeIHUX
e Brinenenue CBSI3HEIX
KOMITOHEHT

e MuHuManbHOE
MOKpPBIBAIOIIEE AEPEBO
e [locnoliHas knactepu3zanus

10. PaGoTa co cinoBapssMu. MeToibl clioBapeii.

Bonpocsl k 3x3ameny:
1. f3pik Python m ocoGeHHOCTHM ero CTwiIs TporpaMMupoBaHus. VHTEpaKTHBHBIN PEXKUM
Python. Ipython. Jupyter Notebook.
2. CHHTaKCHC W YIPaBISAIOIMINE KOHCTPYKIHUHU s3bika Python. IlepeMeHHbIe, 3HAUYCHUS] U UX
tunbl. Tunel qanHeix B Python.
3. Bctpoennsie oneparuu U GyHkuu. OCHOBHBIC aITOPUTMUYECKAE KOHCTPYKITHH.
4. YcnoBHbI onepatop. MHOKECTBEHHOE BETBIIEHHE.
5. IIMKJIBI ¥ CHETYHKH.
6. Onpenenenue ¢pynkuuii. [Tapamerps! u aprymenTsl. Bei3oBel pyHKIuii. Oneparop Bo3Bpara.
Konctpykiuu *args, **kwargs.

7. CiucKH, KOPTEKHU U CIOBapHU.
8. OmepaTophbl 00IIME I BCEX THUITOB MOCJICIOBATEILHOCTEH.

9. CnenranbHble onepaTopsl U QYHKIMH Ui paboThl co crruckamu. Cpessl.

11. Cnyuaitnslie yncna. random, randrange, choice.
12. ®dynknun 06paboOTKU CTPOK. join, replace, split.
13. CranpaptHas Oubnuorexa u pip. Moaynu u nmakersl B Python. OcHoBHbIE cTaHIapTHBIE
MOJTYJIH.
14. UmnoptupoBanue moxayneid. CozmaHue COOCTBEHHBIX MOJYJIEH M MX HMIIOPTHPOBAHUE.
Crenuanu3upoBaHHbIE MOLYJIU U MIPUIIOKECHHUS.
15. ®aiinel u uckiroueHus. Pabora ¢ BHEIIHUMH UCTOYHUKAMHA JAHHBIX.
16. Uckirouennsi, 00paboTka UCKITIOYEHUH, BBI30B UCKITIOUCHHH (try-except-finally).

17. YrBepxaenus (assert). OTKpbITHE, YTEHHE, 3aMUCh. (Open, HHCTPYKIus with).

18. PabGoTa ¢ TekcToBeIMH aiiinamu, xml u csv - ¢aitnamu.

19. ®yHkunoHanpHOE MporpaMmMupoBanue. JIsmo1a-QpyHkuuu.
20. Ucnonw3oBanue GpyHkiuii map, filter, reduce, zip.

21. I'eneparopsbl, 1EKOPATOPHI, PEKYPCHUS.
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22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

36

Moaudukanust QyHKIHHA ¢ TOMOIIBIO 1EKOPAaTOPOB.

Urepupyembie 00bekThl. Mcrions3oBanue renepatopos (yield).

OOII B Python. Knaccsl, 00beKThI 1 3K3eMILIAPHI Ki1accoB. HacnenoBanue.
Maruueckue metobl. [lepeonpenenenue oneparopoB. MeToabl KJIacCcoB.
Wukancymnsuus. Y CI0BHO YaCTHBIE U CTPOTO YaCTHBIE METO/IBI.

Perynsipubie Boipaxenus. Mcrions30BaHue peryaspHbIX BoipaxeHuil. [1aker re.
Hayka o nannbix u Python. bubnuorexku: NumPy, pandas, matplotlib, SciPy.
OcHoBbsl NumPy: MaccHBbI M1 BEKTOPHBIE BEIYMCIICHUS.

HHCTpyMeHTHl BU3yalu3aliy JaHHbIX 171 Python.

Brenenue B AP 6ubnmorexkn matplotlib.

bubnmoreka pandas. BBenenue B cTpyKTyphl JaHHBIX pandas.

Oo6mbektsl Dataframe u Series.

Busyanuzanus nanssix B pandas. Seaborn.

ArperupoBaHue JaHHBIX U TPYIOBBIE ONEPaAIUU.

. Coop m moarotoBka maHHBIX B Python: u3Bneduenuwe manHbIXx ¢ web-cTpanun (web-

scraping). bubnmoreka beautifulsoup.

37
38
39
40

. Pabota ¢ nuHaMHUYecCKUMH caiiTaMH ¢ ITOMOIILI0 Selenium.
. MaccoBbIil CKPEMUHT C TOMOIIIBIO SCrapy.

. Pabota co ctpykrypupoBanbiMu ganueiMu: JSON u XML.
. OtkpeiTeie API. Telegram API, VK APL.

7.4. MeToguveckne MaTepuaJibl, ONpeaeasoiue npoueaypbl OeHNBAHUS Pe3yJbTATOB
00y4eHMsI M0 QU CIHUIINHE (MOLYJII0)

Tabauna 10 — TexHosiornyeckasi Kapra peMTHHIOBbIX 0AJIJI0B 10 AU CHUILINHE (MOYJII0)

KonnuectBo MakcumanbHOE Cpok
Ne KonTpoaupyemsie .
wn MepOTpHITHS MEpONPUSITHI KOJIMYECTBO MpeCTaBIIe
/ Ganb O6aytoB HUS
OcHoBHOoI1 0J10K
1. | Buinoanenue nabopamoproii pabomsi 10/7 70 ITo pac-
2. | Omeem 60 8pems onpoca 10/2 20 MMHCAHUIO
Bcero, nugzauer 920 -
bjok GonycoB
3. | llocewenue 3anamuti 0,25/24 6
4. Ceoeepffwelmoe 8bINOIHEHUE — BCEX 0.5/8 4
3a0aHuil
Bcero 10 -
UTOro 100 -
Taoauna 11 — Cucrema mrpadoB (11 0THOT0 3aHATHSA)

[Tokazarens bann
Onoszoanue Ha 3ansamue -0,5
Hapywenue yuebnoii oucyuniunvi -5
Hezomoenocmy x 3anamuio -1
IIponyck 3ansamus Oe3 ysaxcumenbHOU NPUYUHbLL -2

Taoiuma 12 — IlIkana mepeBola PeWTHHIOBBIX 0AJJIOB B HTOrOBYI0 OLIEHKY 3a ceMeCcTp
N0 AUCHUNINHE (MOAYJII0)

Cymma 6aioB \ OneHka 1o 4-6aJuIbHOM HIKase |




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
00yyaroIuxcsi MOTYT OBITh UCIOJIB30BAaHbI HHBIE (POPMBI, METO/IbI 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

kinaccudukanuu : 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. U. 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 // OnexkrponHo-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. — HoBocuOupck : CuOUpCKHl TOCYapCTBEHHBIN 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-
oubmuoteunas cuctema [IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/26444 html

2. bunn, ®poHkc YkpouieHHe OONBIIMX NAaHHBIX : KaK HW3BJIEKaTh 3HAHUS W3 MAacCHBOB
nH(popManuu ¢ MoMoIIso 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 aTOPUTMOB, 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

8.3. UnTepHeT-pecypchl, HEOOXOAUMbIE 1JIS OCBOCHU S JUCIUIJIMHBI (MOAYJIs1)
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1. DnektponHo-Oubnuoreunas cucrema (OBC) OOO «llomutexpecype» «KoHcynpTaHT
cTyneHTa». MHoronpoduabHbI 00pa3oBaTeNnbHBIM pecypc «KOHCYNMbTaHT CTyACHTa» SBISETCA
AJIEKTPOHHON OMOIMOTEYHOH CHUCTEMOM, MPeIoCTaBISIONIEH 1ocTym Yepe3 ceTb HTepHeT K yueOHoi
JUTEpaType U AONOJHUTENbHBIM MaTepuanaM, IpUOOPETEHHBIM Ha OCHOBAHUHM NPSIMBIX IOTOBOPOB C
npaBooOiagarensiMu. Kartamor B Hacrosimee BpeMs colepXuT okosno 15000 HaumMeHOBaHUM.
www.studentlibrary.ru.

2. Kaggle. Cucrema opraHusanuy KOHKYPCOB IO MCCIIEJOBAHUIO TaHHBIX, a TaKXke
COIMAJIbHAS CETh CIEIUATMCTOB 10 00pabOTKe JaHHBIX U MAITMHHOMY 00y4ueHut0. www.kaggle.com

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHWE JUCHUITJIMHBI (MOYJIA)

Jis  mpoBeleHMs JIEKLMOHHBIX 3aHATUH HeoOXoauMa MyJIbTHUMEIUIHAs —ayAuTOpus,
OCHAILICHHAs] KOMIIBIOTEPHOM IIPE3EHTALlMOHHON TEXHUKOM.

Jns  npoBeneHuss 1a0OpaTOpPHBIX 3aHATHM  HeoOXoauMa  ayIuTOpHsl, OCHAIEHHas
KOMIIbIOTEPaMHU.

Pabouass mporpamMma AMCUMILTUHBI (MOAYNSI) TIPU HEOOXOAUMOCTH MOXKET OBITh
amanTupoBaHa Uil oOydeHHs (B TOM YHCIE C TMPUMEHEHHEM TUCTAHIIMOHHBIX 00pa30BaTENIbHBIX
TEXHOJIOTUI) JUI] C OTPAaHUYCHHBIMU BO3MOXKHOCTSMHU 3/I0pPOBbS, MHBANHIOB. J[1s1 3TOrO Tpedyercs
3asBIICHHE OOYYAIONIMXCS, SIBIISIOUIMXCS JIMIAMH C OTPAHMYCHHBIMH BO3MOKHOCTSIMH 370POBBS,
WHBAJIWJaMU, WM WX 3aKOHHBIX TIPEIACTaBUTENEd U PEKOMEHIAIMH TCUXOJIOr0-MEIUKO-
MeIaroruueckod  KoMHuccuu. il WHBAIMIOB CONIEp)KaHHWE padoyeil MporpamMMbl TUCIIHILIHHEI
(MOIynsl) MOXET OIpEAeNsAThCS TaKKe B COOTBETCTBUU C WHAMBUAYAIBHONH MPOrpaMMOid
peadbunuTay HHBAIUAA (MIPU HATHUYHH).
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