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1. leab, 3a1a4n U IIAHUPYEMBbIe pe3yabTaThl 00y4YeHHsl N0 AUCHUTIIUHE
(Lenv u 3a0auu oceoenus oucyuniunst, coomeemcemesyiowgue yeau OIT)

[lens OCBOEHMS AUCUMIUIMHBI "AHaIWTHKA W BU3yaIM3alus JaHHBIX" -
HAyYUTbCSl ~ AHANM3UPOBaTh  OOJbIIME  00beMbl  WHGOPMAIUU,  BBIABISTH
3aKOHOMEpPHOCTH M BHU3yaJIM3UPOBATh JaHHbIC JUIsI TMPUHATHS OOOCHOBAaHHBIX
pemenuii. Ha a3ToMm Kypce cTyAeHThI OCBOSIT UCIIOIb30BaHUE (PYHKIIUN BU3yalU3aIUU
npu nomoiu python-6ubnuorex, Harpumep, pandas s co3laHUsI TPOCTEUIINX
rpaduKoOB, IO3HAKOMATCS ¢ 0OoJjiee MIPOJBUHYTHIMM HMHCTpyMeHTaMu: matplotlib,
seaborn u plotly, Hay4arcst UCMONB30BATh PA3IMYHBIE TUIBI IPAPUKOB: THCTOTPAM-
MBI, IMHEWHBIE Tpa(UKH, TPEBOBHUIHBIE JHATPAMMBbI, BU3YAIU3alluA CE30HHOCTH, pie-
chart, heatmap, a Takxe co3naBaTh HHTEPAKTHUBHBIC TPA(UKU U OTUYETHI (I3IIOOPIBI).

KomnereHuuu u uHIUKaTOpHhI, (PopMupyeMbie y 00ydaromuxcs:

KO[[ 1 HAUMCHOBAHUEC KOMIICTCHIIUHU KOII U HAMMCHOBAHUC HMHAWKATOpPA

[1K-4.1 OcymiecTBiasieT OLEHKY U BBIOOp HH-
I[IK-4 CnocoOeH HCIOJIb30BaTh HMH- | CTPYMEHTAJIbHBIX CPEJICTB JAJISl PEIICHHs MTOCTaB-
CTPYMCHTAIILHBIC CpEACTBA I pele- | JEHHOW 3aJaun

HUS 33]]a4 MalIMHHOTO O0y4YeHus [IK-4.2 Pa3pabaTbiBaeT MOJCIH MAIIMHHOTO
00yudeHus Ui pelieHus 3ajad

2. Mecto aucuuninHbl B cTtpykrype OIl

[IpenmecTByromue AMCUUIIUHBL (MOayn), npaktuku, HUP, np.:

Teopus BeposTHOcTel U MateMaTuueckas cratuctuka (OITK-1.3: OIIK-1.5)

[Tocnenyronue qucuuminebl (Moaynn), npaktuku, HUAP, ap.:

[IpukinagHele ¥ HAyKOoeMKHe 3agaun uckyccrsennoro uaremnekra (IIK-1.1: TTK-
1.2; [1K-4.1; T1IK-4.2);

Bupryanusaius u o6snaunsle texuosioruu (OINK-2.1; OIIK-2.2: TTK-4.1; TIK-
4.2);

Ilinardbopmsel 6usnec-ananusa (ITK-1.1; TTIK-1.2; TTK-4.1; T[TK-4.2);

[Ipwioxenus uckyccreennoro uareswiekra (I1K-4.1; T1IK-4.2; TTK-10.1; TTK-
10.2; T1K-10.3).

[IpousBoacreennas npaktuka (mpoektHas )( I1IK-1.1; TTK-1.2; T1K-2.1; TIK-2.2;
I1K-4.1:; [1IK-4.2; T1K-9.1; T1K-9.2

3. CTpyKTYypa M coiep:KaHue AUCHUTITHHBI

3.1. CTpykTypa IMCUMILINHBI

Jiist ouHOM popMBbI 00yUeHUs

Bun yuebHoi# paboThl Becero | Bcero | Cemectp(nl)
3E 4acoB 5
OBIIIAA TPYTOEMKOCTD ITNCHUTIJIMHBI 3 108 108
KOHTAKTHAS PABOTA* - 106 106
AVJIUTOPHAS PABOTA 34 34
Jlexum 0,5 18 18
[IpakTuueckue (CeMHUHAPCKUE) 3aHATHUS 0,45 16 16
JlabopaTopHbie pabOThI 0 0 0
CAMOCTOSITEJIbHA I PABOTA OBYYAIOILETOCSI 2,05 74 74




[IpopaboTka yueOHOTrO Matepuasa 2,05 74 74
KypcoBou npoekr - - -
KypcoBas pabora - - -
[ToaroToBKa K MpOMEXYTOUHON aTTECTAIIUU 0 0 0
3

HpOMC}KYTOLIHaSI arTccranusi:

3.2. Conep:kanue AUCHUILIMHBI, CTPYKTYPHPOBAaHHOEe IO pa3jielamM H

BHJaM 3aHATHH

Pa3nensl Pacnpenenenue tpynoem- | @opmbl NHpaexcbl MHIUKATOPOB
JTACIHTITAHBI & KOCTH uBHI | GOPMUPYEMBIX KOMIETCH-
§ 10 BUJIaM y4eOHOU paboThI KOH- 1005071
; ; TPOJIA
5 S| g 5 &7
59 E o » o
as) ) Q© s, s
<
= = = s
Pasnen 1 BseneHue B 24 4 - 4 16 TK1 IK-4.1.3, 1IK-4.1.V,
aHaJInu3 JaHHBbIX C
nomomsio Python. O630p
mpouecca aHaJi3a
JaHHBbIX.
Pasnen 2 Busyanuszamnus 48 8 - 6 34 TK2 I1K-4.1.3,1IK-4.1.V,
HaHHLIX C HOMOH_ILIO HK-4.2.37 HK-4-2-y7
OHMOJIHOTEK.
Pazgen 3 Ananurtuka naH- 36 6 - 6 24 TK2 I1K-4.1.3,1IK-4.1.Y, IIK-4.1.B,
HEIX [IK-4.2.3, [IK-4.2.V, [IK-4.2.B,
3auer 0 0 0 0 0 OM 1 | [IK-4.1.3,IIK-4.1.Y, [IK-4.1.B,
[K-4.2.3, IK-4.2.V, TIK-4.2.B,
HToro 3a 5 cemecTp 108 18 - 16 74
HUTOI'O 108 18 - 16 58

3.3. Coaep:xkanue TUCHUNIHUHBI
Pasnen 1 BBeaenue B aHamu3 JaHHBIX ¢ TOMOIIbI0 Python
JU3a TaHHBIX.
Tema 1.1. BBeneHnue B KOHIEHIMKM TporpaMMmupoBanus Ha Python. Ycranoska wu
HacTpoiika Python u HeoOXoaMMBIX OHOIHOTEK
Tema 1.2 UMmopt 1 ourcTKa 1aHHBIX IMIopT u skcnopT gaHHbIX Ha Python. Oo6pa-
00TKa HEIOCTAIOUMX JAaHHBIX. METOJbl OYMCTKH W MpEeBAPUTEIBLHOU 00pabOTKH
JTAHHBIX
Tema 1.3 IlpenBapurenbubiii ananus nanabix (EDA)  Pacnpenencuue JTAHHBIX.
OpHOMEpHBIN 1 MHOTOMEPHBIN aHanu3. O000IIeHNe TaHHBIX U ONUCATENbHAS CTATH-
CTUKA
Paznen 2 Busyanu3zanusi TaHHBIX C TOMOIIBbIO OMOTHOTEK.
Tema 2.1 bubanoreka Pandas Bseaenne B 6udauoreky Pandas. CoptupoBka, (huib-
Tpauus U arperupoBanue qaHHbeiX. O0beiMHeHre Ha0OpOB JaHHBIX
Tema 2.2 Craructnueckuii ananu3  OcHOBBI TpoBepku runotes. Ilapamerpuueckue
U HenmapameTpuyeckue TecTbl. KoppeasiuoHHbIA U PErpecCCUOHHBINA aHATIU3

O630p mporecca aHa-




Tema 2.3 Busyanuzanus qanHsix ¢ momornsto Matplotlib BBenenve B BH3yasu-
3a1MIo JaHHbIX. JIuHelHble rpaduKy, ToueuHble rpaduKU U CTOJI0YATHIE IUArPaMMBI.
HacTtpoiika Busyanmzanumii ¢ momonisio Matplotlib

Tema 2.4  WutepaktuBHas Bu3yanu3amus ¢ momomrsio PlotlyBeenenne B Oubmmo-
teky Plotly. Co3manne mHTEpakTHBHBIX Tpa)MKOB M HH(DOPMAIIMOHHBIX ITaHEICH.
BcrpanBanne BU3yalIbHBIX 2JIEMEHTOB B 3alMCHBIC KHIDKKH Jupyter

Tema 2.5 bubaroreka Seaborn budmunoreka Seaborn mis cTaTHCTUYCCKOW BH3yasiu-
3anmu. [locTpoenue rpadmkoB KaTeropuaabHbIX JaHHBIX. TerIoBbie KapThl U BU3ya-
Jau3anus reorpaduyecKux JaHHBIX

Pa3nen 3 AHanuTuKa JaHHBIX

Tema 3.1  AHanu3 BpeMEHHBIX PSAJIOB BBenenne B 1aHHBIE BPEMEHHBIX PSAIOB.
JlexoMIio3uiisi BPEMEHHBIX PSAOB M TPOTHO3UPOBAaHHME. Busyanmsanus MaHHBIX
BPEMEHHBIX PSIOB

Tema 3.2  Oumncrtka BeO-ctpanun u APl-untepdeiicel M3Bneuenne gaHHbIX ¢ BeO-
caiiToB ¢ ucnonb3oBanueMm Python. PaGorta ¢ APl-untepdeiicamMmu ais u3BICYCHHS
JTAHHBIX

Tema 3.3  WHcTpymMeHTHI Jyisi OU3HEC-aHATUTUKU Power BI, Google Data Stu-
dio

3.4. TeMaTH4YeCKUN IVIAH NPAKTHYECKHUX 3aAHATHI
Howep Tembl IpakTHUYECKUX padoT Tpynoemxocts,
pa3jgciia qac.

Pa3pa60TKa KOMIUJICKCHOT'O TIPWJIOKCHHA Ha OCHOBC HCKYC-
4 CTBEHHOT'O0 HMHTEJUIEKTa C HCIOJIb30BaHUMEM (PpeliMBOopka Ma- 8
MIMHHOI'O O6y‘leHI/IH

Peanuzamus npoekrta Ha 3aiannyto Temy: OOHapyKeHHe criama
¢ nomomeio TensorFlow, Knaccudukanus wuzoOpaxkeHuil c
nomoibio TensorFlow, OnTrueckoe pacro3HaBaHUE CHMBOJIOB
¢ mnomompio TensorFlow, AR-QuubTtpsl 11 auma ¢
ucnons3oBanueM TensorFlow, Cucrempl pexkoMeHAanuii c
UCTIOJIb30BaHUEM TensorFlow, ABTOoMaTnueckas
KIaccu(uKalus TOBapOB  JUISL  TOKYMOK C  MOMOIIBIO
TensorFlow

Peanuzanus npoexkta NLP TensorFlow Ha 3amaHHyro Temy:
4 Pacno3naBanue peuun, Pacno3HaBaHne HaMEpPEHUI C MOMOILBIO 4
TensorFlow, Ananus nacrpoenuii, DeepSpeech.

Pa3pabotka npoexra TensorFlow ¢ ucnosnb3oBanneM HaOOpOB
nanHbix Kaggle na 3amannyo Temy: IIporHosmpoBanue
BPEMEHHBIX  psAnoB,  PacmosHaBanus  oMouui  peudw,
Pacmio3naBanmne Mot

Bcero 20

3.5. TemaTtuyeckuii MJ1aH J1a0OPATOPHBIX PadOT
Howme TpynoeMKocTh
p Tembl 1a00opaTopHbIX paboT pyA ’
pazzena Jac.
[Touck B cetu UHTepHeT u uccienoBanue GpeiiMBOPKOB s
paboThI ¢ UCKYCCTBEHHBIM HHTEIIEKTOM

1 2




Peanu3zanust Mojen JTUHEWMHOW PErpeccur ¢ MCIOJIb30BaHUEM

1 TensorFlow Core 2
Co3nanne HEHPOHHON CETH C HUCIOJIb30BaHHEM (PpelMBOpKa
1 PyTorch 2
1 Co3znanue MoJeNu ¢ UCTIONb30BaHueM ¢perimBopka Keras 2
1 ITpumenenue Scikit-learn ayis 3aga4u kiaccudukamnmm, 5
perpeccuu U KiiacTepusaiiu
5 Hcnons3oBanne AutoML B H20 s aBromarm3anuu BeIOOpa 5
Mojiesiel u moadopa runeprnapaMmeTpoB.
2 Pa3paboTka HEMPOHHOM CETH C PEKYPPEHTHON apXUTEKTypOit 2
[IpuMeHeHre METOJOB ONITUMU3ALIMN MOJIEeH HCKYCCTBEHHOTO
3 WHTEJUICKTA 4
3 WuTterpamuss Moneneld HMCKYCCTBEHHOTO HWHTEUIEKTa B BeO- 5
MIPUIIOXKEHUE.
Bcero 20
3.6. Kypcosoii npoekT /kKypcoBasi pa6ota
«/lannwiii 6u0 pabomsl He NPedycMOmpeH Y4eOHbIM NAAHOM.
4. OneHUBaHUe Pe3yJIbTATOB 00y4eHUs
YpoBeHb CHOPMHUPOBAHHOCTH
WHIUKATOPA KOMIIETCHIUU
N N Huxe N
Bricoknii Cpennuit Huskuit
CpEIHEero
3arutanu-
Kon Kon pOBaHHBIE or 85 10 100| or 70 mo 84 | oT 55 10 69 | ot 0 mo 54
KOMIIC- HHIUKaTOpa C3YyJIbTAaThbl
A p pesy xaima OLICHUBAHUA
TCHOUU IKOMIICTCHIIMH O6y‘l6HI/I$I oo
WCHUIIIINHEC HCYOdO0B-
A YAOBJICT- yA
OTJIIMYHO XOopouro JIETBOPU-
BOPUTCIILHO
TCJIBbHO
3a4TCHO HC 3a4TCHO
3HaTh:
YpoBeHb
3HAHUH
HIXKE
MHHHUMAJIBHO
3Haer pa3- | 3Haer ITnoxo 3Haer | ro Tpebo-
Ppas3JIMYHbIC JIMYHBIC HH- OCHOBHBIC pa3jinyHbIC BaHWUs, HC
_ _ WHCTPYMEHTBI aHaJin3a CTPYMCHTbBI HUHCTPYMEHTBI HHCTPYMEHTDBIL 3HacT OCHOB-
ITK-4 1K-4.1 JAHHBIX u WX | aHaJM3a JaH- | aHaJu3a JaH- | aHajau3a JaH- | Hble BO3-
0C066HHOCTH, HBIX u ux HBIX u Hux HBIX u MOXXHOCTH
0C06CHHOCTI/I, 0C06BHHOCTI/I, OCO6€HHOCTI/I, COBpPEMEH-
HBIX HH-
CTpyMEH-
TaJIBHBIX
CPEICTB
YMETh:




yMeTb oLeHuBaTh ImO- | Jemoncrpupy | Hemoncrpupy | Yactuuno He
TpeOHOCTH 3aJaydl U | €T yMEHHe €T yMEHHe JeMoHcTpupy | chopmuposa
BBIOMpPATh COOTBET- | OLIEHUBAHUS OLICHUBAHUS €T yMEHHUe HBI YMEHUS
CTBYIOLIIME HHCTPYMEH- | MOTpeOHOCTEN | MOTpeGHOCTEH | OLlEHWBAHUS OCYILECTBIIAT
ThI IS PELICHUS. 3a1a4 1 BbI- 3a1a4 U BbI- noTpeGHOCTEH | b BBHIOOD
O6upaTh COOT- | OMpaTh COOT- | 3amad U BEI- HHCTPYMEHT
BETCTBYIOIIME | BETCTBYIOIIME | OMpaTh COOT- | aJbHBIX
WHCTPYMEHTHl | MHCTPYMEHTHI | BETCTBYIOIIWE | CPEICTB UL
JUTS pelIeHus. | JUIs HHCTPYMEHTHI | pelIeHHs
pelIeHHs. JUIS pelieHus], | 3a1a4
JIOIyCKaeT JOIyCKaeT MAIIMHHOTO
HE3HAUUTENbH | MHOTO o0yueHust
bl OLIMOKH MEJIKUX
i GIOS
BJIaACTh:
[IponemoncTp
IIponemoHcT HUPOBaHbI
por p p Hwmeercsa
HPOBaHbI HaBBIKH
MHHUMAJIbHBI
HaBBIKH HCIIOJIb30Ba- N
i Habop
HCII0JIb30Ba- HHUS  SI3BIKOB
HAaBBIKOB He
HHUA  SI3BIKOB | NPOTpaMMHpPO
BJIajeeT SI3BIKAMU HCIIONB30Ba- IPOJIEMOHCT
IpOrpaMMHpPO | BaHMSA, TaKUX
MIPOrpaMMHPOBAHUS, HUS  SI3BIKOB | pPHPOBaHBI
BaHMA, TakuxX | kak  Python
TakuMH Kak Python mmm nporpaMMupo | 6a3oBble
kak  Python [ mm R, a
R, a TaKKe BaHWS, TaKUX | HaBBHIKH,
wm R, a | takke
HHCTPYMEHTAMHI kak  Python | momymensr
TaKoKe HHCTPYMEHTA
aHAIIN3a JaHHBIX mm R, a | 3HauuTeneH
HHCTPYMEHTa | MM  aHajim3a
TaKoKe b€ OIIUOKI
MH  aHaiM3a | JaHHBIX ,
HHCTPYMEHTa
JTAHHBIX JIOIYIIEH psiX
MH  aHajM3a
6e3 ommOOK 1 | He3HA4u-
JaHHBIX
HEJJ04eTOB TENBHBIX
oumboK
3HATh:
IInoxo 3Haer
3HaeT YpoBeHb
MoJenn .
3Haer OCHOBHBIE 3HAHMH HIDKE
MalIMHHOTO
MO MoJenn MHHUMAJIBEHO
o0yJeHus uist
MAIInHHOTO MAIIHHHOTO TO Tpebo-
penieHus
Mopgenmn  MammHHOTO | OOy4YeHUS AT | OOydeHUS ISt sazad, myTaer BaHM, HE
0o0ydeHns JUIsl pEelIeHHs] | pelIeHHs petreHus > IYT 3HAET
3agau 3a7a4 ux | 3ama4y HASHATCHHE MOJeNH!
’ ! Ka)XKI0TO
NpUMEHEHHE B | JOMyCKaeT MalIMHHOTO
BH/A, JOMyC-
Pa3ITHYHBIX HE3HAYUTENIbH o0yueHus
KaeT  3HauH-
obacTsx Ble  OIIMOKH JUISL peIIeHUs
TIpU OTBETE TCIBIbIC 3amaq
P OUIMOKH
TK-4.2 YMETh:
Hemonctpupy | Hdemonctpupy | YactuunHo He
€T yMCHHE eT yMeHHe JneMoHcTpupy | chopmuposa
pa3pabarsiBaTh U paspabateiBaT | pa3pabareiBaT | €T yMEHHs B HBI YMEHHUS
HacTpauBaTb MOJECIINA b H bH pa3pa6aT1>IBaT MPUMCHECHUS
JUISL KOHKPETHBIX 33/1ad | HaCTpamBaTh HacTpanBaTh bH Moeneit
MOJIENH JUIst MOJIENH JUIS HaCTpauBaTh MaIIHHHOTO
KOHKPETHBIX KOHKPETHBIX MOJIETH JUTS o0ydeHns
3amad 3amad , KOHKPETHBIX JUISL pEeLIeHHs
JIOIyCKaeT 3a1ad, 3a1a4
HC3HAYUTCIIbH JOITyCKaceT
bI€ OIINOKH MHOTO
MEJIKHX
ommboK

BJIaJCTh:




IIponemonc
PO P | Umeercs
[IponemoHcTp | MpoBaHbI
MHHUMAJIbHBI
HPOBaHbI HaBBIKK  HC- | .
i Habop
HaBBIKM  HC- | MOJNb30BaHMS
HaBBIKOB
MOJB30BaHMSL | WHCTPYMEH-
HCTIONb30Ba-
HHCTPYMEH- TOB  aHaJM3a
HUS UH-
TOB aHauW3a | JaHHBIX, Ta-
HHCTPYMEHTAMHI CTPYMEHTOB
JaHHBIX, Ta- | KHUMH Kak He
aHaIN3a JAaHHBIX, aHanu3a JaH-
KUMH Kak | OmOnmorexu MPOIEMOHCT
TaKAMH KaK HBIX, TaKUMH
OUOIHOTEKH Pandas, PHPOBaHBI
OuOIMOTEKN Pandas, Kak OuoImo-
Pandas, NumPy, " 0a30BBIC
NumPy, )28 teku Pandas,
NumPy, U | MHCTpyMEH- HaBBIKH,
HMHCTPYMEHTaMU NumPy, u
HUHCTPYMEH- TaMH MaIlIUH- JOMYIIEHBI
MAalIMHHOTO O0Yy4YeHUs, HHCTPYMEH-
e TaMd MaluH- | HOTO  00Yyde- 3HAYUTEIBHEI
TakuMH Kak Scikit-learn Horo  obvae- | mus.  taxm | TEMH MAWHH- | e
wiu TensorFlow. e ’ - HOro  OOyue-
HUS, TakKUMHU | Kak Scikit-
. HUS, TaKUMH
Kak Scikit- | learn WA o
Kak Scikit-
learn uwu | TensorFlow,,
TensorFlow IOMYIICH Pl learn o
' p TensorFlow,
0e3 omuOOK U | He3HAYH-
JUIL  pelIeHHs
HEJJ0UETOB TEIBHBIX
3amaq
OIINOOK

5. Y4ueOHO-MeTOaMYecKoe U HH(POPMALIMOHHOE o0ecniedeHHe TUCTHILIHHBI
5.1. YueOHO-MeTOAMYECKOE 00ecIeYeHue

5.1.1. OcHoBHas nuTeparypa

1. MakmanoB, A. B. TexHoioruu MHTEIIEKTYaIbHOTO aHaIM3a JaHHBIX: y4eOHOE
nocobue / A. B. Makmanos, A. E. Xypasnes. - 2-¢ uzn., crep. - CI16.: Jlans, 2022. -
209 c. - URL: https://e.lanbook.com/book/206711. - ISBN 978-5-8114-4493-9. -
TeKCT: 3JIEKTPOHHBIN.

2. Slcuuukwuit, JI. H. UaTemnexkryanbubie cuctembl: yueonuk / JI. H. Scaunkuii. - 2-e
u3M., SNeKTpoH. - MockBa: Jlabopatopusi 3nanmii, 2020. - 224 c. - URL:
https://ibooks.ru/bookshelf/372666. - ISBN 978-5-00101-897-1. - TekcT: 3JaeKTPOH-
HBIH.

3. JleckoBen, Ope. Ananu3 6onpmmx HabopoB maHHBIX / 0. Jleckomen, A. Pamxka-
pamaH, JIx. YnaeMman; niep. ¢ anr. A. A. Ciunkuna. - Mocksa: JIMK Ilpecc, 2016. -
500 c. - URL: http://new.ibooks.ru/bookshelf/364297. - ISBN 978-5-97060-190-7. -
TeKCT: AIEeKTPOHHBIN.

4. MakmmanoB, A. B. bonbiue nannsie : yueOnuk / A. B. Makmanos, A. E. XKypag-
nes, JI. H. Teiabikaps. - 2-e u3g., crep. - Cankr-Ilerepoypr: Jlans, 2022. - 185 c. -
URL: https://e.lanbook.com/book/198599. - ISBN 978-5-8114-9690-7. - Tekcr:
AIEKTPOHHBIM.

5. MacnennukoBa, O. E. OCHOBBI HCKyCCTBEHHOT'O MHTEJJIEKTa: yueOHoe mocodue /
O. E. Macnennukosa, 1. B. I'aBpuiioBa. - 2-e¢ u3g., crep. - M.: ®nunra, 2019. - 282
c. - URL: https://ibooks.ru/bookshelf/337972. - ISBN 978-5-9765-1602-1. - Tekcr:

AIEKTPOHHBIM.

5.1.2. JlononHUTEIBHAS IUTEpATypa
1. XKyxkos, P. A. S3bik nporpammupoBanus Python: npaktukym yuebHoe nocodue / P.



A. KykxoB. - Mocka: HHDPA-M, 2022.
https://ibooks.ru/bookshelf/378106. - ISBN 978-5-16-016971-2 (print). - ISBN 978-
5-16-107207-3 (online). - TekcT: 3MEKTPOHHBII.
2. Octpoyx, A. B. Cucrembl HCKycCTBEHHOTO UHTEIIeKTa: MoHorpadus / A. B. Oct-
poyx, H. E. CypkoBa. — 3-e u3z., crep. — Caunkr-IlerepOypr : Jlanb, 2023. — 228 c.
— ISBN 978-5-507-46441-8. — TekcT : »aeKTpoHHBIN // JlaHb : 2JIEKTPOHHO-
oubnnoreunas cuctema. — URL: https://e.lanbook.com/book/310199.

3. MakmanoB, A. B. bonbimme nannsie: yueOHuk / A. B. Makmanos, A. E. XXypasg-
nes, JI. H. TeiHapikaps. - 2-e usf., crep. - Cankr-Ilerepoypr: Jlans, 2022. - 185 c. -
URL.: https://e.lanbook.com/book/198599. - ISBN 978-5-8114-9690-7. - Tekcr:

AIEKTPOHHBIM.

5.2. Undopmannonnoe odecneyeHue

- 216 ¢ - URL:

5.2.1. DNEeKTpOHHBIE U HHTEPHET-PECYPCHI
Ne HanMeHoBaHME 3JIEKTPOHHBIX M HHTEPHET-PECYPCOB Ccbuika
/1
1 |[DnektpoHHO-OMONIMOTEYHAs cucTeMa «JIaHby» https://e.lanbook.com/
2 [DnekTpoHHO-OMOIMOTeYHAs cucTeMa «ibooks.ruy https://ibooks.ru/
3 [DnekTpoHHO-OMOIMOTeYHAs cucTeMa «hook.ruy https://www.book.ru/
4 [Iopran «OTKpBITOE 00pa30BaHKE) https://npoed.ru
5 |Poccwuiickasi HalMmoHaAIbHAs OMOJIMOTEKA https://nir.ru/
6 [KubepJlennnka https://cyberleninka.ru
7 |Texuuueckas OnOIHOTEKA https://techlibrary.ru
8 [HammonanbHas 3nekTpoHHas oudaunoreka (HOB) https://rusneb.ru/
5.2.2. Tlpodeccronanbubic 0a3pl gaHHbIX / HMHDOpMamoHHO-CIIpaBOYHBIC
CUCTEMBI
Ne | HanmenoBanue npogeccuoHaabHbIX 0a3 Anpec Pexxnm nocrymna
n/n JTAHHBIX
1 [[Topran uHbopmanmonHo-|  http://study.urfu.ru/  |http://study.urfu.ru/
00pa3oBaTeNbHbIX pecypcoB YpDY
2 [3onanpHas Hay4yHas OuOmHoTeKa YpdDY http://lib.urfu.ru http://lib.urfu.ru
3 |EmmHOe OKHO nocTtyma K oOpazoBarenb-http://window.edu.ru/catal|http://window.edu.r
HbIM pecypcaM. Pasnen Mudopmaruka u|  og/p_rubr=2.2.75.6 |u/catalog/p_rubr=2.2
UH(POPMALIMOHHbIE TEXHOIOTHH .75.6

5.2.3. JluneH3MOHHOE€ W CBOOOJHO pacCHIpOCTpaHsieMOe MPOTPaMMHOE
oOecreueHne TUCIUILINHEI


https://e/
https://rusneb.ru/
http://study.urfu.ru/
http://study.urfu.ru/

HaunmenoBanue nporpamm-
HOTO 00ecTeyeHHs

Omnucanue

PexBu3nuThl oATBEpPKIAKO-
X JOKYMEHTOB

1 |Onepanuonnas cucrema Mi-
crosoft Windows 10

[Tonb30Barenbekas onepamu-lorosop
OHHas CUCTeMa

Nel133/2021  or
12.10.2021, nmuuensuap - 3A0
«Co¢r Jlaitn Tpeia», THn
(BUI) JUIEH3UH - HEUCKIL
[PaBO, CPOK JACHUCTBUS JIMLCH-
3UU - 0ECCPOUHO

2 |Microsoft Office 2019

[TakeT opucHbIX npuioxenui|/loroBop

Nel133/2021  or
12.10.2021, nmuuensuap - 3A0
«Co¢pr Jlaitn Tpein», THn
(BUI) JUIEH3UH - HEUCKIL
[PaBO, CPOK JACHUCTBUS JIMLEH-
3UU - 0ECCPOUHO

3 |LMS Moodle

[10 mis >ddexTuBHOrO OH-CBOOOAHAS JIMIICH3WHS,
IIallH-B3anMOJEHCTBUA
[10/1aBaTENIs M CTYICHTA

THUIT
npe-(BUa) JMICH3UM - HEUCKIL
[PaBO, CPOK JACHUCTBUS JIMICH-
3UU - 0ECCPOYHO.

4 |bpaysep Chrome

Cucrema moucka wuHpOpMa-CBOOOAHAS JIUIICH3WHS,
[UY B CETH WHTCPHET

THIL
(BUI) JUIEH3UH - HEHCKIL
MpPaBO, CPOK JACHUCTBUS JIMICH-
3UU - 0ECCPOYHO.

6. MaTepuaJIbHO-TEXHHYECKOE O0ecneyeHUue JUCITUTITMHBI

HaumenoBanue Bu-
na yueOHoil paboThI

HaumenoBanue yueOHOM
ayJIUTOpUH, CTIELNATU3UPO-
BaHHOH J1abopaTopuu

Ilepeyenp HEOOX0AUMOTO OOOPYJOBAHUS U TEX-
HUYECKUX CPEICTB 00yUEeHUS

Jlexun

VYuebHas ayauTopus s
MIPOBEJICHUS 3aHATUH JIEKIIH-
OHHOT'O THIIA

Crnenmanu3upoBaHHas yueOHass meOenb, TeX-
HUYECKHE CPeACTBA OOYUYECHMs, CIIyKallue I

IpeCTaBICHUs yueOHOit uHpOpMaLUu
OonpmIoN  ayauTtopuu  (MyJIbTUMEAMMHBIN
IPOEKTOp, KOMIbIOTEp (HOYTOYK), OKpaH),

JIEMOHCTPAIIMOHHOE O00O0pyAOBaHUE, Y4eOHO-
HarJsAHbIE TOCOOUS

JlabopaTopHbIe pa-
0OTHI

VYuebnas nabopatopus mpo-
IrpaMMHOM MHXKEHEPUH,
ayn. B-608

Cnenuanu3upoBaHHoe JabopaTopHOe 000py-
J0BaHUE TO Mpoduwio JabopaTopuu Mpo-
TpPaMMHON HWH)XEHEPHUH, CHEIHaTH3UpOBaHHAS
yuebHas MeOenb Ha 50 mocago4yHbIX MecT, 24
KOMITBIOTEPA C BO3MOXKHOCTBIO BBIXOJA B
WutepHer u obecneuenueM aocryna B SUOC,
TEXHUYECKHE CpelcTBa oOy4deHus
(MyJIBTUMEIMHHBIA TPOEKTOP, MYJIbTHUMEIHI-
Has JI0CKa, MOHOOJIOK), HEOOXOAMMOE JIUIICH-
3MOHHOE NMPOrpaMMHOE 00ecredeHne

KommnsrorepHhsiii kiacc,
ayn. B-610

Crenman3upoBaHHast ydeOHas meOens Ha 42
MOCaZOYHbIX MecTa, 17 KOMIBIOTEPOB ¢

BO3MOXKXHOCTBIO BbIXOJa B I/IHTepHeT nu
o0ecrieueHrEM JIOCTyTa B OHOC,
TCXHNYCCKHUC CpeHCTBa O6y’—IeHI/I$I




(MynbTUMEIUIHBIA IPOEKTOP, SKpaH i MPo-
€KTOpa, MOHOOJIOK), HEOOXOIUMOE JIMIICH3H-
OHHOE ITPOrpaMMHOE obecrieueHue

KomnbroTepHslii Ki1acc, Crnenmanu3upoBaHHas y4yeOHas meOenp Ha 24
ayn. B-617 MOCaJI0YHBIX  MecTa, 21 KOMIBIOTEp C
BO3MOXXHOCTBIO BbIXOAa B UHTepHeT WU
obecrieuenuem npocryna B DMOC, Heobxomu-

MOe€ JINLIEH3HOHHOE POrpaMMHOE
obecrieyeHue
KomrmbroTepHslii Kitacc, Crienmanu3upoBanHasi yuyeOHass meOenb Ha 26
ayn. B-619 MOCaJI0YHBIX  MecT, 21  KommbplOTep C

BO3MOXXHOCTBIO BbIXOAa B UHTepHeT WU
obecrieuenuem nocryna B DMOC, Heobxomu-

Moe JIUIIEH3UOHHOE POrpaMMHOE
obecrneueHue
KomMmrmbroTepHslii Kitacc, Crennanu3upoBanHas yuebnas meOenb Ha 30
B-600 oCaJI0YHBIX MecT, 30 KOMITBIOTEPOB, KOMIIb-

IOTEPOB C BO3MOXKHOCTBIO BbIXOJa B MHTEpHET
u oOecneuenueM jgoctyna B  DUOC,
TEXHUYECKHE cpencTBa o0y4YeHHs
(MyIbTUMEIUUHBI ~ MPOEKTOpP,  HOYTOYK,
9KpaH), BUJCOKAMEphbl, HEOOXOAMMOE JIUICH-
3MOHHOE NPOrpaMMHOE oOecriedeHne

Camocrostenbnas [KoMObplOTEpHBIN Kiacce ¢ Crneuuanu3upoBanHas yuebHnas mebenb Ha 30
pabora BO3MOKHOCTBIO BBIXOJ1a B IIOCAI0OYHEBIX MECT, 30 KOMIIBIOTEPOB,
WuTepHer u o0ecrieueHneM | TEXHMYECKHE CPEICTBa OOy4deHHS (MyJIbTHMeE-
nocryna B O11OC JTUIHBIA [IPOEKTOP, KOMIIbIOTEP (HOYTOYK),
B-600 9KpaH), BUJICOKaMEpHI, IIPOrpaMMHOE

o0ecrnieyeHue

UuranpHelii 3an 6ubnroreku | Cnenuanu3upoBaHHasi MeOelb, KOMIbIOTEPHAs
TEXHHMKA C BO3MOXHOCTBIO BbIX0J1a B IHTEpHET
u ob6ecneuennem noctyna B OUMOC, skpaH,
MYJIbTUMEAUUHBIA MPOEKTOp, MPOrpaMMHOE
o0ecrnieyeHue

7. Oco0eHHOCTH OpPraHu3aIuN 00Pa30BATEIbLHOM 1eATEeJbHOCTH /ISl JIUIL C
OrpaHNYEeHHBIMHU BO3MOKHOCTSIMU 3/I0POBbS U MHBAJIU/I0B

JIuma ¢ orpaHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbsi (OB3) 1 mHBanMabl UMEOT
BO3MOKHOCTh OECIIPENATCTBEHHO TEPEMENIAThCs M3 OJHOTO y4eOHO-I1adopaTopHOTO
KOpITyca B JPYroi, MOAHITHCS HAa BCE JTAXH Y4eOHO-Ta00paTOPHBIX KOPITYCOB,
3aHUMAaThC B YYEOHBIX W HHBIX TOMEMICHUSX C yYeTOM OcoOeHHOCTEH
NCUXO(U3UIECKOTO Pa3BUTHS U COCTOSIHUS 37I0POBBSI.

st o6yuenust muir ¢ OB3 u wHBaNWI0B, MMEIOIIMX HAPYIIEHUS OMOPHO-
JIBUTATEJILHOTO armapara, 00ecredeHbl YCIOBUs OCCHPEnsSTCTBEHHOTO JOCTYIa BO
Bce yueOHbIe nmomMenieHus. Mudopmaius o crienranbHbIX YCJIOBUSX, CO3AAHHBIX IS
oOyuaromuxcss ¢ OB3 u wuwHBanmuaoB, pa3MmenieHa Ha caidTe YHUBEpCUTETa
www//kgeu.ru. Imeercst BO3MOKHOCTb OKa3aHHUSI TEXHUYECKOU ITOMOILM aCCUCTEHTOM,
a TaKkKe yCIyT CypAOINEePEBOTUYMKOB U TU(DIOCYPAONIEPEBOTUHKOB.



http://www.kgeu.ru/

JUtst aganTanuu K BoctpusaTuio nnamu ¢ OB3 u nHBaIMiaMu ¢ HapyLIEHHbBIM
CIIyXOM CIIPaBOYHOTO, y4eOHOrO MaTepuana MO JUCHUIUIMHE O00eCrednBaIOTCs
CJIEYIOILNE YCIOBUSL:

- JUIs JTy4lledl OpUEHTALUU B ayAUTOPUH, IPUMEHSIOTCSI CUTHAJIbI OIIOBEILIEHUS
O HayaJie ¥ KOHIIE 3aHATHSA (CIIOBO «3BOHOK» MUILIETCS HA JJOCKE);

- BHUMaHUE CJIa0OCTBIIAIIEr0 O00y4arolerocs MpHUBIEKAeTCd MeAarorom
’KECTOM (Ha IJIeU0 KIAJeTCsl pyKa, OCYIIECTBISICTCS] HEPE3KOe MOXJIONBIBAHNUE);

- pazroBapuBasi ¢ OOy4YaroIIMMCs, IEJArorMyeckuii pabOTHUK CMOTPUT Ha
HEro, TFOBOPUT SICHO, KOPOTKMMH TPEUIOKEHUSIMH, oOecreuynBas BO3MOYKHOCTb
YTEHUS TI0 TyOaMm.

KoMmmneHncanyss 3aTpyIHEHH pPEYEBOr0O M HWHTEUIEKTYaJbHOIO pa3BUTHUS
cadoCbIIaIMX 00yYaroIIUXCsl MPOBOAUTCS ITyTEM:

- HCTIOJIb30BAaHUS CXEM, TMAarpaMM, PUCYHKOB, KOMIIBIOTEPHBIX MPE3ECHTALUH C
TUIEPCCHIIKAMH, KOMMEHTHPYIOIIUMU OTAEJIbHBIE KOMIOHEHTBI U300paKEeHHUS;

- PEryJsipHOTO TMPUMEHEHHs] YOPaKHEHHM Ha Tpaduueckoe BbIICICHHUE
CYILECTBEHHBIX NPU3HAKOB IIPEIMETOB U SIBJICHUN;

- oOecrieyeHs BO3MOXKHOCTH Il  OOy4arollerocss IMOJIyYUThb aJpPECHYIO
KOHCYJIbTAIIMIO 10 JIEKTPOHHOM MOYTE 110 MEpe HEOOXOAUMOCTH.

JUtst aganranyy K BocupusaThio aunamu ¢ OB3 n nHBanuaMu ¢ HapylmeHus MU
3peHus CIIPaBOYHOIO, yueOHoro, IIPOCBETUTENIHCKOTO Marepuana,
IPEeyCMOTPEHHOTO 00pa30BaTENbHOM MPOrpaMMOll MO BBIOPAHHOMY HaIlPaBJICHUIO
MOATOTOBKHU, 00ECIIEYUBAIOTCS CIEIYIONIUE YCIOBU:

- BeZleTcd ajanrtanus o(pUIMAIbHOTO caidTa B ceTh MIHTepHEeT ¢ yueToM 0COObIX
NOTPEOHOCTEN MHBAIKMIOB 110 3PEHUI0, 00ECTIEUMBAETCS HAJTMUKUE KPYIHOIIPU(PTOBOM
CIPAaBOYHON MH(POPMALIMH O PACITUCAHUU YUEOHBIX 3aHSITHIA;

- IEJarOTUYECKU  pabOTHUK, €ro coOeceAHUK (MpU HEOOXOIMMOCTH),
MPUCYTCTBYIOIIME HA 3aHATUU, NMPEACTABISIIOTCA 00YYaIOIUMCS, TPU 3TOM KaxKIbIi
pa3 Ha3bIBAeTCs TOT, K KOMY MeAarornueckuii paboTHUK oOpalaercs;

- ICUCTBUS, KECThl, MEPEMELICHHs MEeJarornyeckoro pabOTHHKA KOPOTKO U
SICHO KOMMEHTHPYIOTCS;

- meyaTHas wWHOpMAINMs TPEeAoCTaBiIseTcs KpynHbiM Tpudrom (ot 18
MYHKTOB), TOTAJIbHO O3BYYHBAETCS;

- oOecrieunBaeTCsi HEOOXOIMMBIN YPOBEHb OCBEIIEHHOCTH MTOMEIICHUH;

- IPEAOCTABIIAETCS. BO3MOXHOCTh HCIIOJIB30BaTh KOMIIBIOTEPBI BO  BpEMs
3aHSTUN U MPABO 3aNTUCU 00BSICHEHU Ha TUKTO(DOH (10 JKEJIAHUI0 00yUYaroIuXCs).

Popma TMPOBEACHHsS TEKYIIEW M MPOMEKYTOUYHOW AaTTECTAUUM  JJIA
obOyuaromuxcst ¢ OB3 u MHBaIMAOB OMpeAesieTCs MeJarorndeckuM pabOTHUKOM B
COOTBETCTBUM C y4eOHbIM ImaHoM. [Ipu HeoOxommmoctu oOyuaromemycs ¢ OB3,
WHBAJIMY C YYETOM UX MUHAMBUAYAJIBHBIX NMCUXO(PU3NUECKUX OCOOCHHOCTEN JaeTcs
BO3MOYKHOCThH MPOUTH MPOMEKYTOUHYIO aTTECTAllMI0 YCTHO, MUCbMEHHO Ha Oymare,
MMCbMEHHO Ha KOMIIBIOTEpPE, B (pOpMEe TECTUPOBAHUS U T.II., TUOO MPEAOCTABISAETCS
JOTOJHUTENBHOE BpeMs JIIsl IOJATOTOBKH OTBETA.

8. MeToauyeckue pexoMeHAalMU AJsl NpenojgaBareseil N0 OpraHu3aluu
BOCIIMTATEJbHOH PA0OTHI € 00yYAKOIMMHUCH.



MeTtoaudeckoe oOecriedeHre nporecca BOCIUTaHUS 00y4YarOlUXCsl BBICTYTAeT
OJTHUM M3 ONPEIEISIIOMUX (PaKTOPOB BHICOKOTO KauecTBa oOpasoBanus. [Ipenoxasa-
T€JIb BYy3a, JEMOHCTPUPYS BBICOKHI MPOPECCHOHAIN3M, SPYAUIIMIO, YETKYIO TPaxK-
JAHCKYIO MO3UIINI0, CAMOJUCIUIUINHY, TBOPUYECKHUM MOAXOA B PEIICHUH Mpodeccuo-
HaJBHBIX 33j1a4, B XOJ€ 00pa30BaTEIBHOIO Mpoliecca COCOOCTBYET (POPMUPOBAHUIO
rapMOHUYHOM JINYHOCTH.

[Ipn peanuzanuu JUCUUILIMHBI MPEMOAABATENb MOYKET HCIOJIb30BATh CIIEIY-
IOII[ME METO/Ibl BOCIIUTATEIbHON PaOOTHI:

- MeToJibl (hOPMHUPOBAHUS CO3HAHUS JUYHOCTU (Oecena, AMCIYT, BHYIICHHE,
UHCTPYKTaX, KOHTPOJIb, OOBSICHEHUE, NpPHUMEpP, CAaMOKOHTPOJb, pPaccka3, COBET,
yoexenue u ap.);

- METOJbl OpTaHM3aIMH JCSITEILHOCTH U (POPMHUPOBAHUS ONBITa MOBEICHUS
(3amanue, OOIECTBEHHOE MHEHHWE, MeAarorndeckoe TpeboBaHUE, MOpydYeHUe, mpu-
YYEHHE, CO3[JaHNE BOCIIUTHIBAIOLIUX CUTYallul, TPEHUHT, YIIPAaXXHEHUE, U JIp.);

- METOJIbl MOTHBALMU JIEATEIbHOCTH U MOBeIEHUA (0A00pEHHUE, MOOLIPEHUE
COLIMAJIbHOM aKTUBHOCTH, IIOPULIAHKE, CO3JaHUE CUTYALUH ycliexa, CO31aHue CUTya-
U JJ151 SMOIMOHAIBHO-HPABCTBEHHBIX MEPEKUBAHUN, COPEBHOBAHUE U JIP.)

[Ipu peanuzanuu JUCUUILIMHBI MPENOAABATENb JIOJDKEH YUHUTHIBATh CIEAYIO-
IIM€ HAIMPABIICHHUS BOCIIUTATEIbHOU JIEATEIIbHOCTH:

I'pasicoanckoe u nampuomuueckoe 6ocnumarue:

- popmupoBaHue y 0Oy4aroUMXCA LEIOCTHOTO MHPOBO33PEHMS, POCCHICKON
UJICHTUYHOCTH, YBaKEHUS K CBOEH ceMbe, OOLIECTBY, TOCYIapPCTBY, IPUHATHIM B CEMBE U
00ILIECTBE yXOBHO-HPABCTBEHHBIM M COLIMOKYJIBTYPHBIM LIEHHOCTSIM, K HALIMOHATBHOMY,
KYJIbTYPHOMY ¥ UCTOPUYECKOMY HacJeIuto, (pOPMUPOBAHHUE CTPEMIIEHHSI K €r0 COXpaHe-
HUIO U Pa3BUTHIO;

- hopMUpOBaHKE Y 0OYUAIOIIUXCS AKTUBHOM TPaKIAHCKOW MO3UIIMH, OCHOBAHHOM
Ha TPAJUIIMOHHBIX KYJIbTYPHBIX, JYXOBHBIX U HPABCTBEHHBIX IEHHOCTSIX POCCHICKOTO
00I1IeCTBa, JJISl MOBBIIIEHUS] CIIOCOOHOCTH OTBETCTBEHHO PEAIM30BbIBATH CBOM KOHCTHU-
TYIIMOHHBIE TPaBa U 00A3aHHOCTH;

- pa3BUTHE MPABOBOM U MOJUTUYECKON KYJIbTYphl O0yUYaIOIINUXCS, PACITUPEHHE
KOHCTPYKTUBHOI'O YYacTHsI B MPUHITUU PEUICHUN, 3aTParuBarOIMX UX MpaBa U HH-
TEpPEChl, B TOM YHCIIE B PAa3IMYHBIX (POpMax CaMOOpPraHU3AIMH, CAMOYIIPAaBJICHHUS,
OOIIECTBEHHO-3HAUUMOM J1€ATEIbHOCTH;

- popMUpOBaHHUE MOTHUBOB, HPABCTBEHHBIX M CMBICIOBBIX YCTAHOBOK JIMYHO-
CTH, TIO3BOJISIOLIUX TPOTUBOCTOSATH SKCTPEMU3MY, KCEHO(DOOUH, TUCKPUMUHALIUU T10
COLIMAJIbHBIM, PEIUTHO3HBIM, PACOBBIM, HAITMOHAIIBHBIM ITPU3HAKAM, MEXITHUYECKOU
U MEXKKOH(ECCHOHANBbHON HETEPIUMOCTH, TPYTUM HETATUBHBIM COIMAIbHBIM SIBJIE-
HUSIM.

LlyxoeHo-npascmeennoe ocnumaHue:

- BOCIIMTaHHE YYyBCTBA JOCTOMHCTBA, YECTU U YECTHOCTHU, COBECTIIMBOCTH, YBa-
YKEHHUSI K POIUTEIISIM, YUUTEISM, JIFOISIM CTApIIETO MOKOJIECHHUS;

- popMUpOBaHUE TPUHIIUIIOB KOJUICKTUBU3MA M COJIMIAPHOCTH, JAyXa MHJIO-
CepIus U COCTPaJaHusl, TPUBBIUKN 3a00TUTHCSA O JIFOASIX, HAXOISAIINXCS B TPYIAHOU
KU3HCHHOM CUTYallUU;

- popMupoBaHUE CONMAAPHOCTH M YYBCTBAa COLMATIBHON OTBETCTBEHHOCTH IO
OTHOILLIECHMIO K JIIOASM C OTPAaHUYECHHBIMU BO3MOXKHOCTSIMU 30POBbS, IPEOJOJICHUE
NICUXOJIOTHYECKUX 0apbepoB MO OTHOIIEHUIO K JIOASM C OrpPAaHUYECHHBIMH BO3MOX-



HOCTSIMU;

- hopmEpOBaHKE SMOIMOHATEHO HACBHIIIEHHOTO W JYXOBHO BO3BBIIIEHHOTO OT-
HOILICHUSI K MHUpY, CIIOCOOHOCTH W YMEHUS IepelaBaTh NPYIHMM CBOW SCTETUYECKHN
OTIBIT.

KynemypHo-npoceemumenvckoe gocnumanue:

- (hopMHUpOBaHUE FICTETHUECKON KApTHHBI MUPA;

- hopMHpOBaHUE YBAKEHUS K KYJIBTYPHBIM IIEHHOCTSIM POJTHOTO TOPOJa, Kpasi,
CTpaHBI;

- TOBBIIICHHUE TI03HABATEIbHOW aKTHBHOCTH 00YYaIOIINXCSI.

Hayuno-obpazosamenvroe éocnumanue:

- hopmupoBaHue y 00y4arOIIUXCSl HAYYHOT'O MUPOBO33PEHHUS;

- bopMupoBaHUE YMEHHS MTOTyYaTh 3HAHUS;

- popMupoBaHUEe HAaBHIKOB aHAJIM3a W CHHTE3a MH()OpPMAIMU, B TOM YHCIC B
npodeccuoHanbHOM 00JIaCTH.



BHocuMble H3MEeHeHHs U YTBEePKAeHHUS HA HOBbIN y4eOHBIH roj
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OI_ICHO‘-IHBIG MaTcprajibl 110 AUCHUIIINHC «HHCTp}IMeHTBI pPCUICHUA 3aaay

HCKYCCTBCHHOI'O HHTCIIJICKTA»,

0oOy4JeHUsI Ha COOTBETCTBHE WHANKATOPAM JTOCTIKEHUST KOMIIETCHITUA.

OueHuBaHue pe3yJabTaTOB OOYYEHHS MO JUCHUIUIMHE OCYIIECTBISECTCA B
pamkax Tekymero koutpons (TK) u mpoMexyTodHoit aTTectanu, IpOBOJAUMBIX IO
oampHO-perTunroBoit cucreme (bPC).

1. TexHoJiornueckasi Kapra

MNPCAHA3HAYCHHBI JI1 OLCHWBAHUA PCE3YJIbTATOB
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Pa3znen 1 Bsenenune B ananu3 ganaeiX | TK1 15-
¢ nomomisio Python. OG30p mporecca 15 | 0-15 30 15-30
aHajIn3a JaHHbIX.
TecT Wi NUCBMEHHBIN OIIpoc 3
3amuTa 1a00PaTOPHBIX paboOT 8
OT4eT 1o caMOCTOSTENhHOIN paboTe 4
Pasnen 2 Busyanmsamus ganeeix ¢ | TK2 15-
15 | 0-15 15-30
MOMOIIbIO GUGIHOTEK. 30
TecT unm NUCbMEHHBIN OIIPOC 7
3amuTa 1a00pPaTOPHBIX paboOT 4
BrimonHeHne HHANBHTy aTbHBIX 4
3alaHuN
TK3 25-
Paznen 3 AHanuTHKa JaHHBIX 25 |0-15 40 25-40
TecT uny NMCbMEHHBIN OMPOC 7
3aumra 1a60paTOpPHOIl padoTHI 4
OT4eT 10 CaMOCTOSTEIBHON paboTe 14
IIpoMe:xxyTOUHAasl aTTeCTALUSA oM
0-40
(3auer, 3x3amen, KII, KP)
3ajaHue MPOMEXKYTOUHOU 0-10
aTTecTaluu
B nmuceMenHo# Gopme o Ouneram 0-30
WJIM B BUJIE TECTUPOBAHUS

2. OueHOYHbIC MAaTEPHAJIbI TEKYIIEr0 KOHTPOJIA M MPOMEKYTOYHOM

cranmmu

[IIxana oueHKH pe3yabTaTOB OOYyUEHHUS 10 AUCIUIUIMHE
4. OueHuBaHue pe3yIbTaTOB 00y4eHHs

aTTe-

3annanu-
Kon Kon pOBaHHbBIE
KOMIIE- WHIUKATOpa pe3yIbTaThI
TEHIIMH  |[KOMITCTCHIIUH o0OydeHus 1o
IHUCIUILUIMHE

YpoBeHb CPOPMUPOBAHHOCTH
HWHIMKAaTOPa KOMIICTCHIINH

Bricoknii

Cpenuuit

Huxe
CpEeAHero

Huskuit

ot 85 o 100

ot 70 mo 84

oT 55 5o 69

ot 0 1o 54




IIIxana oreHMBaHUA

HEYJIOB-
YIIOBIIET-
OTJINYHO XOPOIIIO JIETBOPU-
BOPUTCIILHO
TCJIBHO
3a4YTCHO HC 3a49TCHO
3HATh.
YpoBeHb
3HAHUHN
HIDKE
MHHUMAJIBEHO
3Haer pas3- | 3Haer IInoxo 3naer | ro Tpebo-
pa3i4YHbIe JWYHBIE WH- | OCHOBHBIE pasiYHbIe BaHMS,  HE
HHCTPYMEHTHI aHalM3a | CTPYMEHTHI WHCTPYMEHTHl | MHCTPYMEHTHI | 3HAeT OCHOB-
JAHHBIX u UX | aHauM3a JaH- | aHalW3a [JaH- | aHanu3a JaH- | Hble BO3-
0COOEHHOCTH, HBIX M HX | HBIX M HUX | HBIX ¥ HUX | MOXHOCTH
0COOEHHOCTH, | OCOOEHHOCTH, | OCOOEHHOCTH, | COBpPEMEH-
HBIX UH-
CTpyMEH-
TaJIbHBIX
CpencTB
YMETB:
yMeTb oueHuBaTh ImoO- | Jemoncrpupy | Jemoncrpupy | Yactuuno He
TpeOHOCTH 3aJaddl M | €T yMEHHE €T yMEHHE IeMoHcTpupy | chopmuposa
BBIOHpATh COOTBET- | OLICHUBAHUS OLICHUBAHUS eT yMEHHe HBI YMCHUS
CTBYIOIIIE HHCTPYMEH- | MOTpeOHOCTEeH | MOTpeOHOCTeH | OLEHWBAHUS OCYIIECTBIIAT
THI JUISl pELICHHSI. 3a1a4 U BBI- 3a1a4 U BBI- notpedHOCTeH | b BBIOOP
Ompatb COOT- | OMparb COOT- | 3a7ay U BBI- HHCTPYMEHT
BETCTBYIOIIME | BETCTBYIOIIME | OMpaTh COOT- | albHBIX
WHCTPYMEHTHl | MHCTPYMEHTHI | BETCTBYIOIIME | CPEICTB VIS
JUISL pelIeHus. | JUIs HHCTPYMEHTHI | pelIeHHs
pemieHus., JUIS pelieHust, | 3amay
JIOIyCKaeT JOIyCKaeT MaIIMHHOTO
HE3HAYUTENBH | MHOTO o0yueHus
IK-4 [1IK-4.1 b€ OLIHOKH MEJKUX
ommnboK
BJIaACTh:
[IponemoncTp
[IponemoHncT, HWPOBAHBI
PO p p Nwmeercs
MPOBaHbI HaBBIKH
MHHHMAJTBbHBI
HaBBIKH HCTIOJIE30BA- N
i Habop
HCIIOJIb30Ba- HHUS  SI3BIKOB
HaBbIKOB He
HHUS  SI3BIKOB | MPOrpamMMHpO
BIafEeT SI3BIKAMH HCTIONB30Ba- TIPOJIEMOHCT
NpOrpaMMHpPO | BaHMs, TaKUX
MIPOrpaMMHPOBAHUS, HUS  SI3BIKOB | PHPOBAHBI
BaHus, Takux | kak  Python
Takumu Kak Python mmn nporpammupo | 6a3oBbie
kak  Python [ mm R, a
R, a TaKKe BaHWs, TaKWX | HaBBHIKH,
wm R, a | takke
HHCTPYMEHTaMH kak  Python | momymieHsr
TaKoKe HHCTPYMEHTA
aHajin3a JaHHBbIX nin R, a 3HAYUTCIIbH
WHCTPYMEHTa | MH  aHaim3a
TaKoKe ble OIHNOKI
MU aHaJIn3a JAaHHBIX )
HHCTPYMEHTa
JAaHHBIX JONYIIEH DAL
MH  aHaim3a
6e3 ommbOK 1 | He3Hauu-
JTAHHBIX
HEO04YCTOB TCIBbHBIX
ommnboK
I1K-4.2 3HATh:




IInoxo 3Haer

3Haer YpoBeHb
MOJICIH .
3Haer OCHOBHBIC 3HAHUI HIDKE
MAaIIUHHOTO
MOJIEITH MOJICITH MUHHMAJIEHO
oOydeHust s
MAIITUHHOTO MAITUHHOTO o) Tpebo-
pereHus
Mopgenn  MamMHHOTO | OOyueHMs A | oOydeHHs A sazad, myraer BaHUs, HE
00y4yeHus U pelleHus | peleHus peeHus » YT 3HAeT
3a1aq 3amaq ux | 3ama4 HasHAICHHC MOJICITH
i > KaXXJ10T0
MIPUMEHEHHE B | JOIyCKaeT MAaIIMHHOTO
BHIA, JOIYyC-
Pa3NIUYHBIX HE3HAYUTEIIbH o0y4eHus
KaeT  3Ha4u-
00JacTIx ple  OIIMOKHU JUISL pelIeHus
TIPH OTBETE TCTIPHBIC 3ama4
P OIINOKH
YMCTh!
Hemonctpupy | Jdemonctpupy | YactuunHo He
eT yMeHHe €T yMEHHe JIeMOHCTpupy | chopmupoBa
paspabatrsiBaTh U paspabateiBaT | pa3pabaThIBaT | €T YMEHHUS B HBI YMEHUSA
HACTPauBaTh MOJICITH b U b U pa3pabateiBaT | MPUMEHECHUS
JUTS KOHKPETHBIX 33/1a4 | HACTpauBaTh HACTpaHnBaTh b U MoJienei
MOJICITH JIJIst MOJICITH JUISt HACTpauBaTh MAaIIHHHOTO
KOHKPETHBIX KOHKPETHBIX MOJICITH JISt o0yJdeHus
3aaq 3a1ad , KOHKPETHBIX IUTSL PEIICHHS
JIOITyCKAeT 3a/1a4, 3a1a4
HE3HAYUTENbH | JOIyCKAeT
bIC OIIMOKH MHOTO
MEJIKHX
ommrboK
BJIaACTH:
IIponemonc
P ™ | Umeeres
IIponemoHcTp | MpoBaHBI
MHUHUMAJIbHBI
HPOBaHbI HaBBIKA  HC- | .
i Habop
HaBBIKM  HC- | TOJb30BaHMS
HAaBBIKOB
MOJIb30BAaHUA | MHCTPYMEH-
HCTIONIBb30Ba-
HHCTPYMEH- TOB  aHaju3a
HUS HH-
TOB aHalW3a | JaHHBIX, Ta-
HWHCTPYMCHTaAMHU CTPYMEHTOB
JAHHBIX, Ta- | KUMH KaK He
aHanmm3a JAaHHBIX, aHaJM3a JIaH-
KUMHU Kak | OuOMmoTeKH MPOJEMOHCT
TaKUMHU Kak HBIX, TaKUMH
OubIHOTEKH Pandas, PHpPOBaHBI
OuOIMOTEKN Pandas, Kak OuOImo-
Pandas, NumPy, u 6a3oBble
NumPy, i tekn Pandas,
NumPy, U | MHCTpyMEH- HaBBIKH,
HHCTPYMECHTaAMHU NumPy, u
HHCTPYMEH- TaMU MallIiH- JIOTTYIIEHBI
MAIIMHHOTO O00y4YeHus, HHCTPYMEH-
. TaMd MalIuH- | HOTO  00y4e- 3HAYUTEIILHBI
TakuMu Kak Scikit-learn TaMH MalliH-
HOro oOyde- | HUS, TaKUMH € OIINOKH
unu TensorFlow. o HOrO  00yue-
HHS, TaKMMH | Kak Scikit-
. HUS, TaKUMH
Kak Scikit- | learn WA o
Kak Scikit-
learn wm | TensorFlow,,
TensorFlow JIOTTYIICH Psif learn Y
' TensorFlow,
0e3 OmMOOK U | HE3HAYH-
U PELICHUS
HE0YETOB TEJbHBIX
3ama4
OIMO0K

OI.[GHI/IBaHI/Ie PE3YyJIbTAaTOB O6y‘{eHI/I$I IO JUCHUIINIMHEC OCYIICCTBILACTCA

Oyenxa "zaumeno" evicmaensemcs 3a 6blNOJIHEHUE NPAKMUYECKUX pabom 8
cemecmpe, BbINOJIHEHUE MeECMOBbIX 3A0aHUl, A MAKHce YMeHUue pazpabomams noi-
HOYEHHOe NPUsodceHue 0Jisl AHAAU3A OAHHbIX, UCNONb3YIouee SA3bIK NPOSPAMMUPOB8A-
Hust Python u 6ubauomexu 015 ananuza oanuvlx. Ilpoexm Oosdicen pewams npaKmu-
Yeckyr 3a0ayy, 0eMOHCMPUPOBams yMeHue Nposooums nNpedsapumeibHblll aHAIU3
OAHHBIX, BU3YATUZUPOBAMb PE3YTbMAMbL U NPUMEHSMb MemoObl AHANU3A OAHHBIX 015

CO30aHUSL NOIE3HbIX peweHud.

OI.[CHKa «He 3aYTEeHO0» BBLICTABJISIETCS 3a cJIa00€ M HEIOJIHOE BBHINIOJIHEHUE JId-

bopamopHbvix pabom & cemecmpe U mecmogvlx 3a0aHU.

3. IlepeyeHb O1LIEHOYHBIX CPEICTB




Kparkas xapakTepucThKa OLUEHOYHBIX CPEACTB, UCIIOIb3YEMBIX IIPU TEKYILEM

KOHTPOJIE YCIEBA€MOCTM U MPOMEXKYTOUYHOM arTecTalMyd O00ydYarolmerocs Io

JUCLUILINHE:
HaumenoBanue
OrnucaHue OlEeHOYHOTO
OIICHOYHOTO Kparkas xapakTepucTuka OlleHOYHOTO CpeJICTBa cpejicTBa
CpelcTBa
KoncnektupoBanu| Kparkoe TekcToBOE MpeICTaBICHHUE TTepepadoTaHHOM [Tepeuens pazaenon
€ yueOHOTrO nHpopmaruu
Marepuaia
MynsTuMeuiiHas
Hpe3eHTaLIA [IpencraBnenue conep>kaHus § y4eOHOro Marepuana ¢ Tematuka §
(MIT) KCIIOJIb30BAHUEM MYJIbTUMEIUINHBIX TEXHOJIOTUI MpEe3eHTalUM
Omnpoc no 3HaHME OCHOBHBIX ITOHATHM IIepeuyenn
paznenam TEMbl/pa3/iena/ IuCIUTLTUHbI ornpezaeneHui
(Temam) OCHOBHBIX TTOHATHI
TEMBI/ TUCHUTUIMHBI
[lepeuens 3ananuii u
OTaer o Brimonnenue ﬂa6opan>pH0171 pa69TI,1, o0OpaboTka BOITPOCOB JIJIsI
. pe3yabTaTOB HCIBITAHUH, H3MEPEHHI, IKCIEPUMEHTA. 3aIUTHI
nabopaTtopHoOi .
paGore (OJIP) O(l)OpMJIeHI/IGV OTuerTa, 3aImura pe3ynbTaToB naboparopHoOi
nabopaTopHOi pabOTHI IO OTYETY paboThl, IepeyYeHb
TpeOOBaHUIl K OTUETY
Cucrema CTaHIapTU3UPOBAHHBIX 3aJlaHuM,
KommnekT TecToBbIx
Tect (Tecr) TIO3BOJISIOIIAS aBTOMATU3HUPOBATH poLEeypy o
M3MEpEeHUs YPOBHSI 3HAHUM U yMEeHU o0ydaronierocs SaaHH
[IpakTrueckoe CpencTBo OIGHKM YMEHHS MPUMEHATh moiydeHHble | KomruiekT 3amay u
3ananue (113) TEOPETUYECKHE 3HAHUS B NPAKTHUYECKON CHUTYyaIlHH. 3a/laHui
3ajaHre HANpaBJICHO HA OLICHHMBAHWE KOMIIETCHIIMH 1O
JUCLUILIMHE, COJEPKHUT YETKYI0 HHCTPYKIHUIO IO
BBITOJHEHUIO WM aJITOPUTM JCHCTBHI

4. IlepevyeHb KOHTPOJIbHBIX 3a/IaHUIl MJIM HHbIE MATEPHAJIbI, HEOOXO0IH-

Mble U1l OLIEHKH 3HAHUM, YMEHUH U HABBIKOB, XapaKTepU3yLIUX dTansl ¢Gop-
MHPOBAHUS KOMIIETEHIMH B NpoLecce 0CBOCHMUS AU CHUIIIUHBI
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N oo

©w oo

Ipumep 3a0anus

Juisa rekymero konrpoJs TK1:

Bormnpocsl k kommiekcHoMy 3anannio TK1
KakoBbI OCHOBHBIE ATarbl MpOIlecca aHaIN3a TaHHBIX ?
Kakue 6ubnuotexu Python yaiiie Bcero Hcnonab3yroTces s aHANU3a JaHHBIX ?
Yem oTnMYaeTcs onucaTeabHas CTATUCTUKA OT WH(EPEHIIMATEHON CTATUCTHKH?
Kakue Tumel maHHBIX MOKHO oOpabaTeiBaTh ¢ momolibio Python mpu anammse
JAHHBIX ?
Kakue ocHOBHBIE 3a7]aul MOKHO peIIaTh ¢ TOMOIIbIO aHAIN3a JaHHbBIX?
Kakwue BubI BU3yanu3alny JaHHBIX JOCTYNHbBI B Python?
Kakum o6pazom MOxHO oOpabaThiBaTh OTCYTCTBYIOIIME JAHHBIC MPH aHAIN3E
JAHHBIX ¢ ToMoIbio Python?
UYro Takoe "Data Cleaning" u moyemy 3TO Ba)KHO MPH aHAJIN3€ JaHHBIX?
Kakue MeToapl MalimHHOTO 00YYEeHHsI MOXKHO MCIIOJIB30BaTh AJIsl aHAIN3a TAHHBIX
B Python?

10.KakoBbl OCHOBHbIE NPUHLUMBI dPPEKTUBHOW KOMaHAHOW pabOTHI MPHU aHAIHU3E




JaHHBIX C Ucronb3oBanueM Python?
Tunossle 3axaun:

1. 3arpy3ka u 4yTeHHe JaHHBIX U3 PA3TUYHBIX UCTOUHUKOB (Hanmpumep, CSV-daiiibl,

0a3bl JaHHBIX, BEO-CEPBUCHI).

OuncTKa JaHHBIX OT OIMOOK, OTCYTCTBYIOIIMX 3HAYEHUHN U BHIOPOCOB.

3. IlpoBeneHue onucaTenbHOTO aHAIU3a JAHHBIX JUIS MTOJIYYEHHUS! OOIIEro Mpe/IcTaB-
JIeHUs1 0 HA0OpE AHHBIX.

4. Co3mate Numpy-MaccuB, 3allOJIHEHHBIH CIIy4allHBIMU 3HAUEHUSAMH, YUUTHIBAS
dbopMy U TUII MacCHUBa.

5. ucmonw3oBath MeToa numpy.random.choice() 11t BEIOOpa 3JIEMEHTOB U3 CIIHCKA C
Pa3HOM BEPOSITHOCTHIO.

6. C moMomipi0 METO/I0B MAIIMHHOTO OOy4YEHHUsSI MOCTPOUTH MOJEIb, KOTOpas Mpo-
rHa3upoBaia Obl crmaceTrcs denoBek wiau HeT. K 3amaum mpumararorcs 2 ¢aiina:
train.csv - Habop NMaHHBIX HA OCHOBAHWU KOTOPOTO OYIET CTPOUTHCS MOJIENb
(oOyuaroiasi BEIOOpKatest.csv - HA0OP TaHHBIX JJIsl TPOBEPKU MOJIETH

Bonpocs! k koMIiekcHoMY 3afanuio 7K?2

1. Kakue 6ubmmotexku Python uamie Bcero ucnosb3yrorcs Ajs BU3yaau3aluu

JAHHBIX ?

2. Kaxoil tun rpaduka sydiie BCEro NOAXOAUT JJIsl OTOOpaKEHUs 3aBUCUMO-

CTH JIBYX YHCJIOBBIX IIEPEMEHHBIX?

3. Kak MOXHO U3MEHUTH I[BETOBYIO NAIUTPY B rpadukax seaborn?
4. Kakue Tunel rpa@ukoB NOAXOAAT sl OTOOpaKEHUs! paclpeiesieHus JaH-

HBIX?

5. Kak M0>kHO 100aBUTH 3aroj0BOK K rpaduky B Oudmuorexe matplotlib?

6. Kak oToOpa3uth HECKOJbKO rpaUKoB HAa OJHOW CTPAHUIIE C MOMOIIBIO
matplotlib?

7. Kakue meronbl B OuOnuorexe pandas MO3BOJSIOT BU3YalU3UPOBATh JaH-

HbIE?

8. Kaxoii Tun rpaduka jydire BCero MoAXoIuT sl OTOOpaXeHHUs] BPEMEHHBIX
psinoB?

9. Kak M0o>xHO M3MeHHUTH pa3mep mpudTa Ha rpaduke B Oudanoreke seaborn?

10. Kakue acniekTsl JaHHBIX MOXHO BHU3YaJIM3UPOBATH C MOMOIIBIO JUArpaMM
paccesHus?

Turnosele 3a1aHus:

1. TlocTpoiiTe rUCTOrpaMMy pacrpe/iesieHus Bo3pacTa B HA0Ope TaHHbBIX.

2. IlocTpoiiTe nuarpaMmy paccesiHusi AJis NepeMEeHHbIX "BpeMms oOydeHus" u

"3apaboTHas miata".

3. 3MeHuTe 1IBETOBYIO NANUTPY Ha rpaduke seaborn Ha "TemIoBy1o KapTy'".
4. IlocTpoiiTe TMHENWHBIN rpaduK U3MEHEHHS TEMIIEpaTyphl 3a MOCIEeIHUNA Me-

no

CsLI.

5. JloGaBwTe 3arojioBok "PacripejeneHue OLIEHOK MO MaTeMaTuke" K THCTO-
rpamMMe OIEHOK.

6. OTobpasute nBa rpaduka (TUICTOrpaMMy U JUarpaMMy pPaccesiHus) Ha OJTHOM
CTpaHuile ¢ momoInbio matplotlib.

7. Buzyanu3upynre KOppESIMOHHYIO MaTPUILY I BCEX YMCIIOBBIX MIEPEMEH-
HBIX B Ha0Ope JaHHBIX.

8. ITocTpoiiTe BpeMEeHHOM psiJT M3BMEHEHHMSI IICH Ha OUPIKe 3a TIOCTEAHUHN TO/.



9. Usmenute pazmep mpudra Ha rpaduke seaborn Ha 14.
10. IToctpoiiTe auarpamMmy paccestHus JUisl IEpeMEHHbIX "Bpemsi cHa" U "mpo-

W3BOJIUTEILHOCTE' .
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Bormpocsl k kommiiekcHOMY 3ajianuio TK3

Tunossie 3amauu:

[IpoBenuTte aHanu3 pacnpeneneHus nepeMeHHou "Bo3pact” B Habope TaHHBIX.
OuucTUTE TaHHBIE OT AYOIMKATOB U MPOIMYIIEHHBIX 3HAYCHUH.

OneHuTe KOPpENsIUI0 MEXy NMepeMeHHbIMU "BpeMs oOydenus" u "3apaboT-
Has raTa'.

[TocTpotiTe rpaduk 3aBHCUMOCTH MPOIAK OT BPEMEHH.

OueHuTe Ka4eCcTBO MOJIENH C MOMOUIBI0 METPUK TOYHOCTH, IOJIHOTHI U F-Mephl.
WUnentudunupyiite u o6padoTraiite BELIOPOCH B JAHHBIX O JOXO/aX.

3anoJHUTE MPONYIIEHHBIE 3HAYEHHUS B MEPEMEHHOM 'cTax paboThl" CpeaHUM
3HAYEHUEM.

[TocTpoiiTe MOAENb MPEACKA3aHUs LIEH HA HEABM)KMMOCTh HA OCHOBE BPEMEH-
HBIX PSOB.

[IpumenuTe METOM KIIACTEPHOTO aHaIMW3a I CETMEHTAllMd KIMEHTOB II0 MX
NOKYTaTEIbCKOMY ITOBEJICHUIO.

10.0H€HI/ITC SHAYUMOCTD IICPCMCHHBIX C IIOMOIIBIO aHAJIM3a BA)KHOCTH IIPU3HAKOB

B MOACIIN.



