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1. llesu u 3212494 AU CIUILIHHBI

ABJISIIOTCS Pa3BUTUE HABBIKOB MPOTrpaMMHUpPOBaHUs Ha sa3bike Python, mpencrasnenus o
coope, 00pabOTKe U aHAJIN3€ JAaHHBIX B MHTEPAKTUBHOM cpezie Jupyter, BBeIcHHUE B
ABTOMAaTU3UPOBAHHBIE METO/IbI pa0OTHI C JAHHBIMU, KOTOPBIE OyAyT UCIIOIb30BAThCS IS
o0OyueHus Moziesield MAIMHHOTO O0yYeHUs, @ TAKKE OCHOBHbBIE TPUHIIUIIBI CO3aHUS
CHUCTEM MCKYCCTBEHHOTO MHTEJUICKTA.

Kparkoe conepxanmne TUCHMILTHHBI

B paMkax ocBoeHUS TUCITUTUIMHBI Oy T MOTY4YeHbI OCHOBHBI paboThl B Python s
aHajM3a JaHHBIX, CIICIUATbHBIC OMOMMOTEKH s3biKa Python mis ananmusza ganaeix: Numpy;
Scipy; Matplotlib; Pandas, nproOpeTeHbl HaBbIKM pabOThI C TEKCTOBBIMU JaHHBIMHU.
N3y4yeHbl MeTOMUKHN cOOpa TaHHBIX M3 OTKPBITHIX HCTOYHUKOB M MIX TIPEIBAPUTEIbHAS
o0paboTka. M3y4ueHbl HaBBIKM TEKCTOBOTO aHaM3a JaHHBIX. MI3ydeHbl HaBBIKK pa3paOdOoTKH
CUCTEM MCKYCCTBEHHOTO HHTEJUICKTA.

2. Komnerennuu odyuyawuerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCIHUTIJIMHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS [Mnanupyemblie pe3yabTaThl
OII BO (kommnieTeH1Iun) 00y4YeHHUs 10 AUCITUTUIHHE

YK-91 Cnocoben noHumarh pyHaaMeHTaIbHbIE
HPUHLUIBI pab0Thl COBPEMEHHBIX CUCTEM
MCKYCCTBEHHOTO MHTEIJUIEKTa, pa3padaTriBaTh
IpaBUJIa U CTAHJAPTHl B3aUMOACHCTBUS YeIOBEKa U
HCKYCCTBEHHOTO MHTEIIEKTA U MCIIOB30BaTh UX B
COLMAJIbHON U Mpo(hecCHOHAIbHOMN NeSTEIbHOCTH

YMmeer: IIPUMEHATE COBPEMCHHBIC METOAbI 1
MHCTPYMCHTHBI IJId ITPEACTABIICHUA PE3YJILTATOB
Hay‘IHO-HCCHe,Z[OBaTCHBCKOﬁ JCATCIIBHOCTHU

3. Mecro nucuuninnbl B ctpykrype OII BO

[Tepeuens npenecTBYOMUX AUCIHUILINH, [Tepeuenp nocIeAyOMUX AUCIUILINH,
BUJIOB pabOT y4eOHOro IyiaHa BUJIOB paboT

[Ipou3BOACTBEHHAS MPAKTHKA (HAy4HO-

@®J1.01 OcHoBsl nporpammupoBanus Python HccHeNIoBaTeNbeKas paboTa) (3 cemectp)

TpeboBaHMs K «BXOIHBIM» 3HAHUSIM, YMEHUSIM, HABbIKAM CTYIE€HTA, HEOOXOIUMbIM
IPY OCBOCHHUH JAHHOUN NMCLMIUIMHBI U NPUOOPETEHHBIM B PE3YJIbTaTE€ OCBOEHUS
NPEALIECTBYOIUX JUCHUTIINH:

Jucuunnuna TpeOoBanus

3HAET: COBPEMEHHbIE METO/Ib 1 HHCTPYMEHTHI JJIs1
MPEACTABICHUS PE3YJIBTATOB HAYYHO-

K CCIICIOBATEIbCKOM IEATEILHOCTH YMeeT: MmeeT
MPAKTUYECKUI OTIBIT:

@/1.01 OcuoBsl nporpammupoBanus Python

4. O0béM 1 BUABI y4eOHOI1 padoThI

OO6mast TpyA0€MKOCTh JUCHUIUIMHBI COCTABIIAET 2 3.€., 72 4., 54,5 4. KOHTaKTHOMU
paboThI



Pacrnipenenenue no cemectpam
Bcero B yacax
Bun yuebHoM paboThI
4acoB Homep cemectpa
2
O6miast Tpy10EMKOCTh AUCITUTUIMHBI 72 72
AyoumopHvie 3auamusi: 48 48
Jlexuuu (JI) 16 16
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (WIIN) IPYTHE BHUIBI 37 37
aynuTopHbIX 3aHsaTui (I13)
JlabopartopHsbie padoTsI (JIP) 0 0
Camocmosmenvuas paboma (CPC) 17,5 17,5
[ToaroroBka Kk 3K3aMeHy 7 7
BrinmonHeHne MpakTUYECKUX 3a1aHnui 6,5 6.5
[ToaroToBka kK TecTaM U UX MPOXOKACHHE 4 4
KoHcynbTanum u mpoMexxyTodHas aTTeCcTalus 6,5 6,5
Bux konTposs (3adet, qud.3a4ueT, IK3aMeH ) - JK3aMeH

5. ConeprxkaHue TUCHMIIIMHBI

O06beM ayIUTOPHBIX
pa;;(_;na HanmeHnoBaHue pa3iesioB JUCIUTLIHHbI 3aHATUH 10 BUTAM B Hacax
Beero |JI| 113 | JIP
1 Beenenne. OCHOBBI aHau3a JaHHBIX B Python 6 21 4 0
2 |Maremaruueckue ¢pyHkuuu B Python 6 2| 4 0
3 [Berumcnenus: 6ubnmorexka Numpy 6 21 4 0
4  |Beruucnenwus: 6ubnuoreka Scipy 6 21 4 0
5  [Busyanuzanus nanusix: 6nbnuorexa Matplotlib 6 2| 4 0
6 [[IpeoGpa3zoBanue u 06paboTka naHHbIX (BBeaeHHEe B Pandas) 6 21 4 0
PaboTa ¢ TeKCcTOBBIMU JJTaHHBIMHU. COOp TaHHBIX U3 OTKPBITHIX
7  [mcrounukos. [IpenBapurenpHast 00pabOTKa TEKCTOBBIX JaHHBIX. 6 21 4 0
TeKCTOBBIN aHAIN3
8  |OcHOBBI Pa3pabOTKH CHCTEM MCKYCCTBEHHOTO MHTEIUICKTA 6 21 4 0
5.1. Jlekuum
Ne Ne Koa-
nexuuulpasena HaumeHnoBaHMe WK KpaTKOe COIEpKaHUE JEKIIMOHHOTO 3aHATHUS BO
9acoB
1 1  |ba3oBble KOHCTPYKIHMU s13bIKa Python nms ananm3a qaHHBIX 2
) ) OcnoBHble 6ubnuoteku (Math, SymPy) u pyHkmm st paboTsl ¢ )
MaTeMaTH4eCKUM anmnaparoM B si3bike Python
3 3 OcHOBHbIE QYHKITUN 61/16J11/19Tel<1/1 Numpy B 3a7a4e OATOTOBKH YUCIOBBIX )
HaOopoB naHHbIX (random, linalg u 1p.)
4 4 OcHoBHbIE (PYHKI_II/II/I O6ubnuoTexu Scipy B 3aja4e MOArOTOBKH YUCIOBBIX HAOOPOB ’
nanHbix (ndimage, cluster u 1p.)
OCHOBHBIEC METO/IBI BU3yaJIM3aAIMH OATOTOBICHHBIX JTAHHBIX C HCIIOJIB30BAHUEM
5 5 |[oubnmuorexku Matplotlib. O6paboTka n3zobpaxenuit B paznuunbix popmarax (JPEG,| 2
PDF, PNG u ap.)
6 6 OCHOBHBIE METO/IBI OATOTOBKH, IPe0Opa30BaHust 1 00pabOTKH HAOOPOB JaHHBIX C )

Hcnoyib3oBaHneM onbaunorekn Pandas JJIA L[anLHeﬁmero HUX HCIIOJIb30BaHUA B




00yUYeHUH CHCTEM UCKYCCTBEHHOTO HHTeIUIekTa. O0bekThl Series u DataFrame

7 7  |OcHOBHBIE METOBI TSl CO3/IaHUSI TEKCTOBBIX HAOOPOB JaHHBIX 2
3 3 OcHOBHBIE 3Tarbl pa3pab0TKU U BHEAPEHUS CUCTEM UCKYCCTBEHHOTO HHTEJUICKTA B )
npodeccroHaIbHy0 001acTh
5.2. HpaKanecmle 3aHATHUHA, CCMUHAPbI
Ne Ne Koa-
HaumeHnoBaHue mim kpaTkoe coJepKaHue MPaKTUIECKOro 3aHATHS, CEMHUHApa BO
3aHATHUsA[pa3Iesa
4acoB
1-2 1 bazoBble KOHCTpYKIMH s3bIka Python st ananm3a JaHHBIX 4
3.4 ’ OcnoBuble 6ubmnorexu (Math, SymPy) u ¢pyHkuuun nms pabotsl ¢ 4
MaTeMaTHICCKUM ariapaToM B si3bike Python
5.6 3 OcHoBHbIE QYHKIIMH 6H6HHQTeKH Numpy B 3a7a4e NOArOTOBKU YUCIIOBBIX 4
Ha0OpoB JaHHBIX (random, linalg u 1p.)
7.3 4 OcHOBHBIE @yHKHHH OubIMoTEeKH Scipy B 3a7a4e MOATOTOBKH YHCIOBBIX HAOOPOB 4
nanabix (ndimage, cluster u ap.)
OCHOBHBIE METO/IbI BU3yalTU3allii MOATOTOBIEHHBIX JaHHBIX C UCTIOIH30BAHUEM
9-10 5 |oubmuotexu Matplotlib. O6paboTka n300pakeHuii B pa3IuyHbIX (hopmarax 4
(JPEG, PDF, PNG u ap.)
OcHOBHBIE METO/IbI IOATOTOBKH, MMpeoOpa3zoBaHus U 00paboTKK HAOOPOB JaHHBIX
11-12 6 |c ucronp3oBaHueM Onbnmmoreku Pandas mirst manpHENIIEro UX UCIOIB30BAHUS B 4
00y4YeHHH CUCTEM UCKYCCTBEHHOTO HHTeIekTa. O0nekThl Series u DataFrame
13-14 7  |OCHOBHBIC METOJIBI JIJIsI CO3/IaHUS TEKCTOBBIX HA0OPOB JTAHHBIX 4
15-16 2 OcHoBHBIE 3Tarbl pa3paboTKU U BHEIPEHHS CUCTEM UCKYCCTBEHHOTO MHTEJIEKTA 4
B IpOoheCCHOHANIbHYIO 00J1aCTh
5.3. JlaboparopHbie padoThI
He npenycmorpeHsl
5.4. CamocrosiTeqibHasi padoTa CTyIeHTA
Brimonnenne CPC
Cnucok JmTepaTypsl (C yKa3aHHEeM Kon-
[MonBun CPC paszenos, ras, CTpaHull) / ccbuika Ha  [CemecTp| BO
pecypc JacoB
1 DYMJI Nel c. 6-440 2 DYMJI Ne2 c. 10-
558 3 DYMJI Ne3 c. 6-158 4 DYMJI Ne4 c.
[ToaroroBka K sK3aMeHY . 2 7
12-352 5 KoHCHEKTHI JICKIHUI U MaTepHraibl
MPAKTHYECKUX 3aHATUN
. 1 OYM/I Nel c. 6-440 2 DYMJI Ne2 c. 10-
BrinosHeHNE TPAKTUYECKUX 3aJaHHI Y 2 6,5
558 3 Marepuaiibl ekl
[lonroroBka k Tectam u ux npoxoxaeHue |1 OYMJI Nel c. 6-440 2 Marepuanel nexuui| 2 4

6. DoHJ OLIEHOYHBIX CpeaACTB 1JIf IPOBCACHUSA TEKYIIECI0 KOHTPOJIA YCIIEBACMOCTH,
HpOMe)I(yTO‘IHOﬁ arTeCcralnnumn

KonTposb kauecTBa 0CBOSHUsI 00pa30BaTEIbHON MPOrPaMMBbI OCYIIECTBIISIETCS B
cootBeTcTBUH ¢ [lonokenrnem o 6aNIbHO-PEUTUHTOBOM CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JESITeIbHOCTH 00yHarOIINXCS.




6.1. KouTpoabusie meponpusitusa (KM)

Haspanue -
Ne | Ce- Bun Makc. THIBa-
KOHTpoJbHOTO |(Bec [Topsimox HauKcneHus: 6amioB
KM|mecTp| koHTpOIIsS MEDOLDISTILS Oan eTcs B
ponp MA
13 mpakTUyecKuX 3aJaHUi - 3a Kaxa10e
MakcuMaibHO 3 Ganna. 3 6aia - 3ajaHue
. | IIpaktnueckue
Texymuii BBINIOJIHEHO MOJHOCTBIO U NMPABUIIBHO, 2
1 2 3aJaHus 110 39 39 YK3aMeH
KOHTPOJIb Oauta - 3aJjaHKe BBITIOJIHEHO TPABMIIHHO Ha
JTUCIUTIINHE o
75 %, 1 6ann - 3aaHue BHIIOTHEHO
npaBIbHO Ha 50 %,
DK3aMEH MPOBOJIUTCS B BUC
one tectupoBanus. Tect cogepxut 40
P Hrorosoe [PaBHO3HAUHBIX BOIPOCOB. 3a KaXKbIH
21 2 KyTOYHAs - | 40 . DK3aMeH
TECTUPOBAHUE MPaBUJIBHBIN OTBET B TeCTE HauuCsiercs 1
arTectanus . N
0asu1. 3a Ka)Kplii HEPaBUIbHBIN OTBET - 0
0aJlIoB.
8 TECTOB IO JIEKIUAM, MAKCUMYM 32
Ka)KIbIH TECT 110 2 0ailia, KaXKIbIi TECT
. COZIEPKUT 5 BOMPOCOB, KOTOPHIE MEHSIIOTCS
Texymmnii | TectupoBanue
3 2 16| 16 |mexny nonbsiTkamu. CTyEeHTY JaeTcs Mo 2 [PK3aMeH
KOHTPOJIb IO JIEKIUSM
MOTBITKH, OTPAaHUYCHHE 110 BPEMEHHU - 5
MUHYT, 32 KayKIblii IPaBUIbHBIN OTBET - 0,4
Oasa

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlEHUBAHUSA

Bun npomexxyTouHOR
aTTeCTalUU

[Ipouenypa npoBeaeHus

Kpurepuu onienuBanus

OK3aMCH

DK3aMeH MPOBOAMUTCS B BUE TeCTUpOBaHUs - 40
BOIIPOCOB, OrpaHUYEHKE 110 BpemeHu 60 MUHYT. 3a
KaK/IbIF MpaBWIBHBIN OTBET - 1 6am1. 1 mombiTkKa

B cooTBeTCcTBHM C MII.
2.5, 2.6 Ilonoxenus

6.3. ITacnopt oHIa OLIEHOYHBIX CPEACTB

Ne
Komnerenuu Pe3ynbrarer o0yueHus KM
123
VK-91 YMeeT: IPUMEHSTh COBPEMEHHbIE METO/bI H HHCTPYMEHTBI JUIs 1IPE/CTABICHHA Ll
pE3yIbTaTOB HAYYHO-UCCIIE0BATENBCKOM 1€ATEIbHOCTH
TUoBbIE KOHTPOJILHBIC 3aJaHUS 110 KAXKIOMY MEPOIPUSATUIO HAXOISITCS B
IIPUIIOKCHUSIX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAIIMOHHOE O0ecredeHUe TUCHUIIMHBI

IleyaTHasi yueOHO-MeTOANYECKAS JOKYMEHTAIUS
@) OCHOBHAs TUMepamypa:
He npenycmorpena

0) OononHumMeNbHASL IUMepPamypa:
He npenycmorpena




8) omeuecmeenHvle U 3apyOedtCHble HCYPHANLL NO OUCYUNTUHE, UMerowuecs: 8 OudIuomexe:
He npenycmoTtpenbt

2) Memoouueckue YKazaHus 0isi Cmy0eHmos no 0C80EHUI0 OUCYUNTUHDL:
KoncrekTs! nekmuii mo aucrurminae "Python nis ananu3a qaHHbIX"

1.

U3 HUX: yuebHO-Memooudeckoe obecnedenue camoCmoamenbHol pabomul cnyoenma:
Koncnektsl nekuuii no qucuumuinHe "Python st ananusa nanabix"

1.

DJIeKTPOHHAS Y4eOHO-MeTOoANYeCKAasl IOKYMEeHTAIlUs

Bux HaumenoBanue
Ne pecypca B bubnuorpadpuyeckoe onrcanue
JTUTEPATYPBI .
AJIEKTPOHHOH opme
DNeKTPOHHO- bop3ynos, C. B. AnreOpa u reomeTpus ¢ mpuMepaMu Ha
1 OcHoBHas OoubamoTeyHas Python: yue6Hnoe mocobue mis By3os / C. B. bopsynos, C. /1.
nmuTepaTypa cucTema Kypranun. — 2-e usg., crep. — Cankt-IletepOypr: Jlans,
n3narenscTBa Jlans [2021. — 444 c. https://e.lanbook.com/book/169808
DIEKTPOHHO- Maxkkuunay, Y. Python n ananu3 nanusix / V.
b OcHOBHAasA ounoImoreyHas MakKUHHU;IEPEeBO ¢ aHDIHICKOTO A. A. ClIMHKHHA. — 2-0€
nuTeparypa cucTemMa u31., ucnp. u gon. — Mocksa: JIMK Ilpecc, 2020. — 540 c.
n3narenbcTBa Jlanb  |https://e.lanbook.com/book/131721
DIIEKTPOHHO- [Toynanos, /1. B. IIporpammupoBanue B Python 3: yueGHoe
3 Jlono/IHUTENbHAS [OMOIMOTCUHAS noco6ue / J[. B. [lonynanos, C. P. AGmtomesa, A. M.
muTeparypa crucTreMa Edumon. — Yda: baml'V, 2020. — 164 c.
u3narenscTBa Jlanp  |https://e.lanbook.com/book/179915
DIEKTPOHHO- bop3ynos, C. B. AnreOpa u reomeTpust ¢ mpuMepamMu Ha
4 JlonoHUTENBHAS |OMOTHOTEUHAS Python: yuebnoe mocobue nms By3os / C. B. bopsynos, C. .
nmuTepaTypa cucTemMa Kypranun. — 2-e usg., crep. — Cankr-IlerepOypr: Jlans,

n3nareiancTsa Jlann

2021. — 444 c. https://e.lanbook.com/book/169808

[TepedyeHs KCIIOIB3YEMOTO IPOTPAMMHOTO 0OECIICUCHHUS:

1. Microsoft-Windows(6eccpouHo)

2. Microsoft-Office(6eccpouno)

3. ®I'AOY BO "IOVYpl'Y (HNY)"-ITopran "Onexrponnsrii FOYpI'Y"
(https://edu.susu.ru)(6eccpodno)

[Tepeuens ncnoab3yeMbIX NpodeccruoHaNbHBIX 0a3 TaHHBIX U HH(OOPMAITMOHHBIX
CIIPABOYHBIX CHUCTEM:

1. -baza mannsix polpred (0630p CMMU)(6eccpouno)

8. MaTepI/IaJIbHO-TeXHI/IquKOC o0ecrneyeHue AUCIHUIIINHBI

Bun 3agaTui

Ne
ayjl.

OcHoBHOE 000pyIOBaHNE, CTEH b, MAKEThI, KOMITBIOTEPHAS] TEXHHKA,
MpelyCTaHOBJICHHOE IPOrpaMMHOE 00ecTIedeHHe, UCIIOIb3yeMOe st

Pa3JIMIHBIX BUAOB 3aHATHI

303 |CucremHblil 610K, MOHUTOP, KJIABUATypa, MBIIIb, SKpaH. IPOEKTOP,

Jleknn
(6)  [BBIXOA B MHTEPHET
KonTpons 205  |CucreMHbIl O6J0K, MOHUTOD, KIIaBUATYypa, MBIIb, IKPaH. IPOEKTOD,
camocTtositenibHoil  [(JIC) [BBIXOH B MHTEpHET




paboThI

[Ipaktuueckue 3anarus (303 |(CucteMHbIi 010K, MOHUTOD, KIIaBUATypPa, MBIIIb, SKpaH. IPOEKTOpP,
Y CEMHUHAPBI (6)  [BBIXOA B MHTEPHET

303 |CucrtemHbIl 60K, MOHUTOD, KJIABUATypa, MbIIlIb, KpaH. IPOEKTOD,

OK3amMeH
(6)  [BBIXOA B UHTEPHET

CamoctositenbHass  |303  (CucTeMHBIN 070K, MOHHTOD, KIIaBUATYPa, MBIIb, KPaH. IPOSKTOP,
pabora ctyneHTa  [(6)  |BBIXOJ B MHTEPHET




