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1. O0mue MoJI0KeHu

1.1. leau u 3aa44 TUCHUILJIMHBI

dopmupoBaHHe KOMIUIEKCA 3HAHWM, YMEHUN U HaBBIKOB B O0JIACTH pa3pabOTKU METOJOB U aJrOpUTMOB
00pabOTKH CIa0OCTPYKTYpUPOBAHHBIX JAHHBIX U IPUMEHEHHS] COBPEMEHHBIX S3bIKOB IPOrpaMMHUPOBAHUS
U1 peasin3alliy NPeAsIOKEHHBIX METO/I0B U aJITOPUTMOB B MH(POPMALIMOHHBIX CUCTEMAX.

1.2. U3yuyaemble 00beKTbI THCHUTLIAHBI

TaHHBIX.

CnabocTpyKTypUpOBaHHbBIE
C1a00CTPYKTYpUPOBAHHBIX JaHHBIX; SA3BIK MporpamMMmupoBanus Python; momynmu m 6ubmmoTexu aHamm3a

JaHHEBIE, MOJICIIH,

METOAbI

U anropuTMbel  cOopa

u  00paboTku

1.3. Bxoansblie TpeGoBaHNS

|He MpeayCMOTPEHBI

2. Ilnanupyemble pe3yJbTaThbl 00y4YeHHs MO JUCIHUIIIAHE

Nuaaukatop nOCTHKEHUS
Wunexc TLtanupyemeLe pesyIbTaThl KOMIIETEHLIUH, C KOTOPBIM Cpencrtia
KOMHGTGHHH;{ HHAUKATOpa O?iziinithTiH;E:;gil;e COOTHECCHBI INITAHUPYCMBIC OLICHKH
’ ’ pe3ynbTaThl 00yUYeHUs
[1K-2.2 NJI-1T1K-2.2 |3naeT mopsaok paboTel B [3HAET MOPSIOK pabOThI U Jluddepentup
0COOEHHOCTH 0COOEHHOCTH KOMITBIOTEPHBIX [OBAaHHBIH 3a4eT
KOMIIBIOTEPHBIX MPOTPaMM U [IPOTpaMM U 0a3 TaHHBIX,
0a3 TaHHBIX, UCTIOJIB3YEMBIX [UCTIONIb3YEMBbIX IS
11 00paboTKU MOHUTOPHHIA
C1abOCTPYKTYPUPOBAHHBIX  |(DYHKIIHOHUPOBAHUS
JTaHHBIX H(OKOMMYHHUKAIIMOHHBIX
CHCTEM U CEpBUCOB
[1K-2.2 NJI-211K-2.2 (YMeeT pa3pabaThiBaTh Ymeet pa3zpabaTeiBaTh OTuéT IO
[IEJIEBYIO aPXUTEKTYPY [IEJIEBYIO aPXUTEKTYPY MPAKTHIECKOM
CUCTEM cUCTEM Y 3aHATHIO
ABTOMAaTU3UPOBAHHOM aBTOMAaTU3UPOBAHHOTO
00paboTKu MOHHMTOPUHTA U KOHTPOJIS
C1abOCTPYKTYPUPOBAHHBIX  |(DYHKIIHOHUPOBAHUS
JTAaHHBIX U CTPATETHUIO €€ H(OKOMMYHHUKAITMOHHBIX
peanzannuu CUCTEM U CEPBUCOB U
CTpaTEerHIo ee peaan3anun
[1K-2.2 WJ1-3T11K-2.2 |Bnageet HaBbIkamu Toucka |BiajeeT HaBbIkaMu MOMCKa  |3aruTa
HH(pOpMaIUH 110 nH(pOpMaIUH 110 nmabopaTopHOi
MHHOBALIMOHHBIM U MHHOBALIMOHHBIM U paboThI
KOHKYPEHTHBIM CHCTEMaM  [KOHKYPEHTHBIM CHCTEMaM
ABTOMAaTU3UPOBAHHOU aBTOMAaTU3HPOBAHHOTO
00paboTKn MOHUTOPHUHIA U KOHTPOIIS
CIIabOCTPYKTYPUPOBAHHBIX  |(DYHKIITHOHUPOBAHUS
TTAaHHBIX MH(OKOMMYHUKAITMOHHBIX
CHCTEM U CEpBUCOB




3. O0bem u BUABI Y4eOHOI1 padoThI

Pacnpenenenue
. Bcero 10 CEMECTpaM B Hacax
Bun yuebHoit paboTsl
4acoB Howmep cemectpa
4

1. IlpoBenenne y4eOHbBIX 3aHATHH (BKIIIOUAs IPOBEIE- 72 72
HUE TEKYIIETO KOHTPOJIS yCTIEBAEMOCTH) B (hopMe:
1.1. KonTakTHas ayauropHasi pabora, U3 HUX:

- nexnmu (JI) 18 18

- naboparopusie padoTsl (JIP) 24 24

- IPaKTUYECKHE 3aHATHS, CEMUHAPHI U (WITH) IpyTHe 26 26
BUJIBI 3aHATHH cemuHapckoro Tuna (113)

- KOHTPOJIb caMocTosiTesibHOoM paboThel (KCP) 4 4

- KOHTpOJIbHAsI paboTa
1.2. CamocTtosrensHas pabota ctyaentoB (CPC) 72 72
2. IIpomexxyTouHas aTTecTanus

DK3aMeH

JlnpbepeHmpoBaHHbIN 3a4eT 9 9

3auer

Kypcosoii npoext (KII)

Kypcosas pa6ora (KP)
O01mas Tpy10eMKOCTb JUCIUTUTHHBI 144 144

4. Conepxxanue IMCUUNIMHBI
Ob6bem
O0beM ayTUTOPHBIX BHEAYyIUTOPHBIX
HammenoBaHue pasenoB TUCIUIUIMHBI C KPATKUM 3AHSATHIA 10 BHIAM B YacaX |3aHsTuil 10 BHIAM
coJleps)KaHuEM B qacax
1 | gp | m3 CPC
4-i1 cemecTp

BBenenue B aHaIUTUKY CIa00CTPYKTYpPUPOBAHHBIX 2 0 2 0
TAaHHBIX
[TonsiTre c1aboCTPYKTypHUPOBAHHBIX NaHHBIX. [1TOCH 1
MUHYCHI HCITOJIb30BaHUS CIIA00CTPYKTYPUPOBAHHBIX
nmaHHBIX. CaMOOIMChIBaeMbIe CTPYKTYpPbl. OOBEKTHBIN
MOJIXOJ] K OpraHU3aIuy JaHHbBIX.
dopmaThl cnaboCTPYKTYPUPOBAHHBIX TAHHBIX U UX 2 4 4 12

o0OpaboTka

XpaHWiInIa KiIro4U-3HaueHus. A3bpiku pazmetku. OEM.
SOAP. XML, HTML. REST. JSON. YAML. O6nactu
npuMeHeHus: popMaTOB CIa0OCTPYKTYpPHUPOBAHHBIX
nanHbIX. THCTpYMEHTHI cO0pa U epBUYHOIN 00paboTKM
pacnpoctpaneHHbIX popmaToB. CYB/], ncronbs3ytomniue
C1a00CTPYKTYPUPOBAHHBIEC TAaHHBIE.




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4yacax

O0BeM
BHEAyIUTOPHBIX
3aHATHN 110 BUIAM
B Yacax

JI

JIP

I13

CPC

[Tpumenenue si3pika Python mist 06paboTku
CIIa0OCTPYKTYPUPOBAHHBIX JTAHHBIX

4

4

4

12

00630p Bo3MOXKHOCTEH s13biKa Python. YcTanoBka n
HacTpoiika Python st ananmsa nanabix. CpaBHEHHE
Python ¢ apyrumu uHCTpyMEHTaMH 00pabOTKH
C1a00CTPYKTYPUPOBAHHBIX JaHHBIX. bubmnorexkn u
(bpeitmBopku B 3KocucTeMe Python mist 06paboTku
C1a00CTPYKTYPUPOBAHHBIX JAHHBIX.

O0paboTka c1aboCTPYKTYpPUPOBAHHBIX JAHHBIX Ha
€CTECTBCHHOM SI3bIKE

12

COop naHHBIX Ha €CTECTBEHHOM sI3bIKe. TOKEHM3AIHA.
Mopdodonoruueckuii ananus. [IpuBenenue k HopMaabHOU
¢dopme. bubarorexn aHanm3a eCTECTBEHHOTO SI3bIKA.
MeTozbl M aNrOPUTMBI BEKTOPHOT'O IIPECTABICHUS
TaHHBIX HA €CTECTBEHHOM SI3bIKE.

O6paboTka MyJIBTHMOATBHBIX
C1a00CTPYKTYPUPOBAHHBIX JTaHHBIX

12

[TonsTHE MYJIBTUMOJABHBIX JaHHBIX. JIeKOMITO3UIIHS
MYJIBTUMOJJATBHBIX JaHHBIX. OOpaboTka H300paKeHMA.
OO6paboTtka BuneoaHHbIX. OOpaboTKa ayIn0JaHHBIX.
Beeaenue B OCR.

[IpeobpazoBanue ca1aboCTPyKTYPHUPOBAHHBIX JaHHBIX

12

3amaun, TpeOYOIUe peCTPYKTYypU3aAITUN
C1a00CTPYKTYPHUPOBAHHBIX JaHHBIX. DataFrame kak
MpOMEXyTo4uHast (hopMa MpeCTaBICHUS TaHHbIX.
[TocTpoenune cxeMbl AaHHBIX. [I[prHIMIIEL
MpeoOpa3oBaHus OOJBIINX JAHHBIX. In-memory
mpeoOpa3oBaHus. XpaHeHUE MPeoOPa30BaHHBIX JTAHHBIX
KaK CTPYKTYPUPOBAaHHBIX JaHHBIX.

MamaHoe o0y4yeHne B 06paboTke
C1a00CTPYKTYPUPOBAHHBIX JTAHHBIX

12

HanpaBneHus B MallIMHHOM O0Y4YEeHUH JUTs 00paboTKI
c1abOCTPYKTypHPOBAHHBIX JaHHBIX. Mcmonbp30Banue
MHOTOMEPHBIX IPOCTPAHCTB [ 00paOOTKH
c1ab0CTPyKTypHPOBAaHHBIX JaHHBIX. Perrenue 3amayq
perpeccu, K1accu(pUKauy 1 KIacTepH3aUU IS
c1a00CTPYKTypHUPOBAHHBIX JAHHBIX. APXUTEKTYPBI
MCKYCCTBEHHBIX HEHPOHHBIX ceTell 1 00paboTKH
c11ab0CTPYKTypPHPOBAHHBIX JaHHBIX.

NTOI'O no 4-my cemectpy

18

24

26

72

NTOI'O no nucuuIuIinee

18

24

26

72

TemaTrka MPUMEPHBIX MPAKTUYECKUX 3aHATUU

Ne
ILII.

HauMeHoBaHue TeMbI NMPAKTHIECCKOI0 (CeMI/IHaPCKOFO) 3aHATUA




HaunmeHoBaHUe TeMBbI MNPaAKTHIECCKOI0 (CeMI/IHapCKOFO) 3aHATUA

1 [Hacrtpoiika unctpymentoB Python nist 06paboTku c1abocTpyKTypUPOBAHHBIX JaHHBIX

2 |BexTopHOE IpeACTaBIEHHE TEKCTa Ha €CTECTBEHHOM SI3bIKE

3 [Ucnonb3oBanue DataFrame st 3arpy3ku u 00paboTKu OOJBIIMX CIa00CTPYKTYpPUPOBAHHBIX
JTAaHHBIX

4  [MynbTHUMOJATHHBIC HEUPOHHBIE CETH U UX MPUMEHEHUE B aHATN3€ CIIa00CTPYKTYPUPOBAHHBIX
TaHHBIX

TemaTrka mpUMEpHBIX Ta00PaTOPHBIX PabOT

HaumeHnoBanue TeMbl 1a00paTOpHON padoThI

1  [Pa3pabotka mpempoiieccopa TEKCTOBBIX JaHHBIX Ha Python

2 |U3BneueHue AaHHBIX U3 Habopa n300pakeHwii cpeactsamu Python

3 [KnmacrepHsblif ananu3 cnaboCTpyKTYPHUPOBAHHBIX JTaHHBIX

4  |O0OpaboTKa ¥ aHAIHM3 BU3yaJIbHOW U ayAuaibHOU nHpopMaruu rpu momontin MHC

5. Opranu3anMOHHO-NIeAArOrHYeCKUe YCJI0BUA

5.1. O0pa3oBaTre/ibHbIE TEXHOJIOT UM, HCIIOJIb3YyeMble 1151 (OPMHUPOBAHUA
KOMIIeTeH Ui

[IpoBeneHre TEKIMOHHBIX 3aHATHHA MO JUCIMILIMHE OCHOBBIBACTCA HAa aKTHBHOM MeETOZE OOydYeHus,
Mpy KOTOPOM ydYallluecs He MacCHUBHBIC CITyIIATENH, a aKTUBHBIE YYaCTHUKHU 3aHSATHs, OTBEYAIOIIHE Ha
BOMNPOCHI TpenoAaBarens. Bonpocsl mpemnogaBarens HalelieHbl Ha aKTUBU3AIUIO MPOLIECCOB YCBOEHUS
MaTepuaia, a TakkKe Ha pa3BUTHE JIOTMYECKOro MbliuieHus. [IpemnonaBarens 3apaHee HaMeudaeT CIUCOK
BOINPOCOB, CTUMYJIHMPYIOIIUX aCCOLUATUBHOE MBILIUIEHUE W YCTAHOBIIEHHE CBS3EH C paHee OCBOEHHBIM
MaTepUaoM.

[IpakTuyeckne 3aHATUS TPOBOMATCS HA OCHOBE pealu3allid MeToJa OOydeHHs JeilCTBHEeM:
OTIpEICTISIOTCST TIPOOTIeMHBIE 00acTH, popMupyroTes Tpynmbl. [Ipu mpoBeneHNN MPAKTUIECKUX 3aHATHI
MPECTIeNYIOTCS CIEAYIONIUE TeNd: MPUMEHEHNE 3HAaHUN OTIENBHBIX TUCIHIUIMH W KPEaTUBHBIX METOJIOB
TUTSL perieHust IpoOaeM U MPHUITHS PeleHui; 0TpadoTKa y 00y4yaronmxcsi HaBBIKOB KOMaHIHOW paboTHl,
MEKJIMYHOCTHBIX KOMMYHUKAIIMA M pa3BUTHE JIMJACPCKUX KAuyeCTB; 3aKPEIUIEHHE OCHOB TEOPETHUECKUX
SHaHMIL.

[IpoBenenne nabOpaTOPHBIX 3aHATUI OCHOBBIBAETCS HAa HMHTEPAKTUBHOM MeETOJE OOYy4YEHHs, MpHU
KOTOPOM 00y4Yaromuecs: B3aMMOIEHCTBYIOT HE TOJIBKO € MPENnoAaBaTeiaeM, Ho U Apyr ¢ Apyrom. [Ipu atom
TOMUHUpPYET aKTHBHOCTh Yy4YalllUXCsl B Ipolecce oOydeHus. MecTo mpenojaBaTelss B MHTEPAKTUBHBIX
3aHATUSAX CBOAMTCS K HATIPABIICHHUIO NEATEIHHOCTH 00YJaIOMUXCS Ha TOCTIKEHHE TIEJIeH 3aHATHS.

[Ipu mpoBeneHnn y4eOHBIX 3aHATHI UCTIONB3YIOTCS HHTEPAKTHBHBIE JIGKIIUU, TPYTIIIOBBIC TUCKYCCHH,
POJIEBBIC UTPBI, TPEHUHTU U aHAJN3 CUTYAIlMid 1 UMUTALMOHHBIX MOJICIICH.




5.2. MeTtognueckue yKazaHus AJisl 00yYAOUMXCH M0 U3YYCHUI0 TUCIUTTHHBI

[Ipy wu3yyeHMM  JUCUMIUIMHBI  OOyYaloOIIMMCA  LEJIEeCOOOpa3sHO  BBINOJHATH  CIEAYIOIUE
PEKOMEHJALINH:

1. N3yuyenue y4eOHOMN TUCHUIUIMHBI JIOJKHO BECTUCH CUCTEMATUYECKH.

2. Tlocme w3yueHHs Kakoro-nmubo pa3gena MO Y4eOHMKY WIM KOHCHEKTHBIM MaTepuaiam
PEKOMEHTyeTCs TIO TTaMSITH BOCIIPOM3BECTH OCHOBHBIE TEPMUHBI, ONIPEISIICHNUS, TIOHSATHS pa3/ena.

3. Ocoboe BHHUMaHHWE CJEIyeT YAEIUTH BBHIMOJIHEHHWIO OTYETOB IO MPAKTHUYECKUM 3aHSATHSM,
nmabopaTopHBIM paboTaM U MHIMBUIYaTbHBIM KOMIUIEKCHBIM 33JaHHSIM Ha CAMOCTOSTEIbHYIO paldoTy.

4. Bea TemaTHKa BOIPOCOB, M3YYaE€MBIX CAMOCTOSTENBHO, 3a/1a€TCsl Ha JIGKIMAX MpenojaBaTesieM.
MM e 1ar0Tcs UCTOUYHUKH (B MEPBYIO OYepeb BHOBb M3JaHHbIE B IEPUOANYECKON HAy4YHOH JIUTEpaType)
1151 60J1ee IeTaIbHOrO MOHUMAaHHUs BOIPOCOB, O3BYYEHHbIX HA JIEKLIUU.

6. IlepeueHb yueOHO-MeTOANYECKOT0 M HHPOPMALMOHHOI0 00ecCIeYeHU
JJIS1 CAMOCTOATEJIbHOM padoThl 00y4aOIIUXCS 10 JUCHUILJIMHE

6.1. [leuaTHasi yueOHO-MeTOAUYECKAS JIUTEPATYPA

bubmuorpadpuyeckoe onvucanue KomuuectBo
Ne n/m (aBTOp, 3aryIaBuie, BUJI U3JIaHUS, MECTO, U3/1aTEILCTBO, 9K3EMIUISIPOB B
TOJT U3/IaHusl, KOJMYECTBO CTPAHUII) OHOIIHOTEKE

1. OcHoBHas TUTEpaTypa

1 MpuibHuKOB JI. A. CTaTUCTHYECKUE METO/IbI MHTEIUICKTYaJIbHOTO aHAIN3a 14
nansabix. Cankr-IlerepOypr : BXB-Iletepoypr, 2021. 240 c. 19,35 ycu.
mned. J.

2. JlonoJiHMTEIBHAS JIUTEPaTypa

2.1. YueOHble U HAYUYHBIE U31aAHUS

1 BacunbeB A. H. Python na npumepax. Ilpaktudeckuii kypc no 6
nporpamMmmupoBanuio. 3-e nzn. Cankr-IlerepOypr : Hayka u TexHuka,
2019. 428 c. 27 ycn. mey. 1.

2.2, llepuoanyeckue u3gaHus

| He ucnons3yercs |

2.3. HopMaTUBHO-TeXHHYECKHE W3TAHUS

| He HCIIOJIB3YCTCA |

3. MeToanueckue YKazaHud AJad CTYACHTOB 110 OCBOCHUIO JTUCHUIIJIMHBI

| He ucnons3yercs |

4. YueOHO-MeTOAUYEeCKOE 00ecIieYeHHe CAMOCTOSATeIbHOI padoThI CTy/AeHTa

| He ucnone3yercs |

6.2. JeKTpOoHHAs y4eOHO-MeTOoAN4YecKasi JJUuTeparypa

HocTtynHocTh
cetb MHTEpHET /
Haumenoanue Cchiika Ha ( P
Bun nutepatypsl . JIOKaJIbHAasl CETh;
pa3paboTku nH(GOPMAITMOHHBIA pecypc .
ABTOPU30BaHHbIH /
CBOOOJTHBIN JTOCTYIIT)
JlononunutensHas ([omsabepr . Helipocetesbie https://www.iprbookshop.ru/ |1okanbHas ceTsb;
nuTeparypa MeTO/Ibl B 00paboTKe 124564 .html CBOOO/IHBIN JOCTYM
€CTECTBEHHOTO SI3bIKa

6



Bun nutepartypst

HaumenoBanue
pa3paboTKu

CcrlIka Ha
UHPOPMAIIMOHHBINA pecypc

HocTynHocTh
(cets UHTEpHET /
JIOKaJIbHAs CETh;

aBTOPH30BAHHBIN /
CBOOO/IHBIN JJOCTYTI)

JlononautenpHas |MHTeeKTyabHbIN NpeinKTUBHEIH https://www.iprbookshop.ru/ [nokansHas ceTs;
nmuTeparypa MYJIbTUMOJIAIbHBIA aHATN3 106136.html CBOOO/IHBIN OCTYTI
C1a00CTPYKTYPHUPOBAHHBIX
6onbmux nanabix / H.I'. Spymkuna
[u 1p.] [DnexkTpoHHsIi pecypc]
[ononuutensHas |(Cysu P.A. S3bik http://www.iprbookshop.ru/5|nokansHas cerTs;
nmuTeparypa nporpammupoBanus Python : 2211.html CBOOO/IHBIN JOCTYTI
yueOHOe mocodue [DIeKTPOHHBIH
pecype]
JlononaurensHas |Xaneesa E.Il. Ananu3 nqanHbIx https://www.iprbookshop.ru/ [mokanbHas ceTb;
nuTeparypa cpencTBami si3bika R : yae6HOe 119442 html CBOOOIHBIN OCTYTI
mocoOue [DIeKTPOHHBIHN pecypc]
OcHOBHas Boponwnna, B. B. Pazpabotka BeO- |https://e.lanbook.com/book/1|mokanpHas ceTh;
nreparypa CEpBUCOB JIJISI aHAJIA3a 65020 CBOOOJTHBIN JTOCTYIT
CI1a00CTPYKTYPUPOBAHHBIX
UH(OPMAIIIOHHBIX PECYPCOB :
yaeOHOe TTocoOue [DIeKTPOHHBIH
pecype]
OcHoBHas [TpotonbskoHoB A.B. Anroputmsl  |https://www.iprbookshop.ru/ [nokansHas ceTs;
nmuTepaTypa Data Science u ux npaktnueckas  |124000.html CBOOOJTHBIN TOCTYIT

peanuzanus Ha Python : yue6HOe
nocobue [DNeKTpOHHBIH pecypc]

6.3. J/Inuen3noHHoe U CBOOOHO PacIPOCTPaHAEMoOe IPOrPaMMHOe o0ecIieYeHue,
HCII0JIb3yeMoe MPHU 0CYIeCTBJICHHH 00pa30BaTeJbHOI0 MpoLecca no JUCHUIINHE

Buzx I10O

Haumenosauue [10

OnepaimoHHbIE CUCTEMBI

Debian (GNU GPL)

OducHble TPUTOKEHHUS.

OecIUIaTeH.

LibreOffice 6.2.4. OpenSource,

CucTeMbl yIIpaBIeHUS TPOSKTAMH, UCCIIET0BAHHUSIMH,
pa3pabOTKOM, TPOCSKTUPOBAHNEM, MOJICTTUPOBAHUEM U

BHCAPCHHUEM

Protege

Cpenpl pa3paboTKH, TECTUPOBAHUS U OTIIAJIKH

PIP (The Python Package Installer) Free

Cpenapl pa3pabOTKH, TECTUPOBAHHS H OTIIAJIKH

PostgreSQL ( PostgreSQL License)

6.4. CoBpemeHHbIe POo(eccHOHATIbHbIE 0a3bl JAHHBIX U HH(OPMAIIUOHHBbIE
CIIPaBOYHbIE CHCTEMBI, HCIOJIb3yeMble TPH OCYIIeCTBJIEHHH 00Pa30BaTEIbHOTO
npoiecca no JUCUUIINHE

HanmenoBanue

Ccpuika Ha MHQOPMAIIMOHHBIN pecypc

basza nanueix Elsevier "Freedom Collection"

https://www.elsevier.com/




Hanmenosanue

Ccpinka Ha HHQOpPMAIIMOHHBIN pecypc

baza mannbix Scopus

https://www.scopus.com/

baza maHHBIX HayYHOU IEKTPOHHON OMOINOTEKH https://elibrary.ru/
(eLIBRARY.RU)

Hayunas 6ubimoteka [TepMckoro HalfmoHaILHOTO http://lib.pstu.ru/
MCCIIeI0BATEIbCKOTO MOJUTEXHUIECKOTO YHUBEPCUTETA

DNeKTpOHHO-O01OIMoTeueas cucrema Jlanp https://e.lanbook.com/

DNeKTpOHHO-O0nOMoTeuHas cucreMa IPRbooks

http://www.iprbookshop.ru/

WNudopmarmonnsie pecypebl Cetn Koncynbprantllmoc

http://www.consultant.ru/

HHdopMamoHHO-CIIpaBOYHas CUCTEMa HOPMAaTHBHO-
TEXHUYECKOHN ToKyMeHTauu "TexaKcnepT: HOPMBI, ITpaBuia,
CTaHIapThl U 3aKOHOAaTeabcTBa Poccun”

https://Texakcnept.cait/

7. MaTtepuajibHO-TEXHHYECKOe o0ecnedeHue 00pa3oBaTeIbHOI0 Mpoiecca mo

JTHCIHUIIINHE

Bun 3anaruit

HaumeHnoBanue HGO6XOI[I/IMOFO OCHOBHOTI'O O60p}II[OBaHI/I}I
N TCXHUYCCKUX CPEACTB O6y‘1€HI/IH

KonnuectBo equnHui

Python s ananu3a qaHHBIX

JlaGopaTopHas [1K ¢ npexycraHoBIeHHBIM HHTEpHpeTaTopoM Python 20
paboTa Bepcuu 3.8 WIN BBILIE, CPeloi pa3paboTku, OMOIMOTeKaMu

Python 11 aHanm3a JaHHBIX
Jlexumst MyJbTUMEIUHHBIN IPOEKTOP 1
[IpakTyeckoe [1K c mpeaycraHoBIeHHBIM HHTEpIIpeTaTopoM Python 20
3aHsITHE Bepcuu 3.8 Wi BhIIe, cpefion pa3paboTku, OMOIHOoTeKaMu

8. ®oHI OLIEHOYHDIX CpeacTB TUCHUIIIMHBI

|OHI/IcaH B OTACJIbBHOM JOKYMCHTC
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@oHI OUEHOYHBIX CPEACTB Il TNPOBEICHUS MPOMEKYTOUYHOM arTecTauuu
oOy4Jaroumxcs o JUCHUIIIMHE SBIISETCA YacThIO (MPUIIOKEHHUEM) K pabouel mporpamme
TUCIUIUIMHBL. DOHJ OIEHOYHBIX CPEACTB JUIsl TPOBEACHUS MPOMEKYTOUHOM aTTeCTalluu
oOyyJaroumxcsi o JUCIMIUIMHE pa3padoTaH B COOTBETCTBUU C OOUIEH YacThio (oHIaA
OIICHOYHBIX CPEICTB [JIi MPOBEACHUS MPOMEXKYTOYHOM aTTecTallid OCHOBHOM
00pa3oBaTENbHOM MPOrpaMMbl, KOTOpash yCTAHABIMBAET CHUCTEMY OLICHUBAHMS
pPEe3YyJbTaTOB MPOMEXYTOUYHON aTTeCTallid U KPUTEPUU BBICTaBIEHUSA OleHOK. DoHn
OIICHOYHBIX CPEJCTB MJI MPOBEACHUS MPOMEKYTOUHOW aTTeCTallMd OOYYarOUIUXCs IO
JTUCITUTUIMHE YCTaHABIMBAET (DOPMBI M TIPOIEYPHI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U
MIPOMEXKYTOUHOM aTTeCTALIMU O0YYaIOIIUXCA 10 JUCHUILIUHE.

1. TlepeyeHb KOHTPOJMPYEMBIX Pe3yJbTATOB O0y4YeHHMs] MO JAUCIHUIIHHE,
00beKTHI OLIECHUBAHUS U BUAbI KOHTPOJIS

Cornacno PIIJI, ocBoeHue yueOHOro Marepuana JTUCHUIUIMHBI 3aIJIAaHUPOBAHO B
TEYEeHHE OJHOro ceMecTpa (4-ro cemecTpa y4eOHOro TiaHa) U pa30oMTO Ha 7 Yy4EOHBIX
MoayJeil. B kaxxaom Moayse npeayCcMOTPEHBI Ay JMTOPHBIE JIEKIIUOHHBIE, TPAKTUYECKHE
U J1abOpaTOpHBIE 3aHATHA, a TaKXKE CaMOCTOATEIbHas pabora CTyJeHTOB. B pamkax
OCBOEHHMS YYEOHOr0 MaTepHraia AUCIUIUIMHBI (POPMHUPYETCSI KOMIIOHEHTBl KOMIETEHIIUN
3Hamv, ymemov, 61adems, ykazaHHble B PIIJI, KoTOpble BBICTYNAaIOT B KadecTBe
KOHTPOJIUPYEMBIX PE3yJbTaTOB O0yUYEeHHs MO AucuuIuinHe (Tadauna 1.1).

KOHTpoib YypOBHSI YCBOCHHBIX 3HAHUM, OCBOCHHBIX YMEHHUU M MPUOOPETECHHBIX
BJIQJICHUN OCYILECTBISIETCA B paMKaX TEKYIIEro, pyOeKHOro M MPOMEKYTOUHOTO
KOHTPOJISL IPU U3yYEHHH TEOPETUYECKOI0 MaTepuala, cjaye OTYETOB MO JIa0OpaTOPHBIM
pabotam u muddepeHnupoBaHHOTO 3a4eTa. Buasl KOHTPOIIS cBeeHbl B Tabnuiry 1.1.

Tabnuna 1.1. TlepedeHb KOHTPOJIUPYEMBIX PE3YJIBTATOB 00YUEHUS 10 TUCIIUTIIINHE

Bujx koHTpOJISI
KoHTpoJupyemMble pe3yJbTaTbl 00y4eHus: 110 Tekyumii HPOMe”‘yToqf‘“ﬁ HToroBbIii
aucuumiuae (3YBbi) /pyoexuplii
ud.
C 0 | oap | Tkp | AP
3a4eT
YcBoeHHbBIE 3HAHUSA
3.1 3HaeT mopsAAOK pabOTHI M OCOOCHHOCTH TO T3
KOMITBIOTEPHBIX NTPOTpaMM 1 0a3 TaHHBIX,
HCTIONB3YEMBIX I 00paboTKA
C1ab0CTPYKTYPHUPOBAHHBIX JIAHHBIX
OcBoeHHbIE YMeHUSI
¥.1 YMmeer pa3pabaTsIBaTh LIEIEBYIO apXUTEKTYPY OJIP3 K3
CHCTEM aBTOMAaTH3MPOBAHHON 00pabOTKH OJIP4
CaboCTPyKTYPUPOBAHHBIX TAaHHBIX U CTPATETHIO €€
peanuzanuu
IIpnoOpereHHbIe BiIaICHUSA

B.1 Brnaneet HaBBIKaMH IOMCKa HHOOPMAIHH IO OJIP1 K3
WHHOBALMOHHBIM M KOHKYPEHTHBIM CHCTEMaM OJIP2
aBTOMAaTH3MPOBAHHOW 00PabOTKH
C1a00CTPYKTYPHUPOBAHHBIX JIAHHBIX

C — cobecedosanue no meme;, TO — xomnoxsuym (meopemuueckuti onpoc); K3 — keiic-3a0aua
(unousudyanvnoe 3aoanue); OJIP — omuem no nabopamopuou padbome;, T/KP — pybesxcHoe
mecmupoganue (Kkonmpoavhas paboma); TB — meopemuyeckuil gonpoc; 113 — npakmuueckoe 3aoanue;
K3 — komnnexcnoe 3adanue sx3amena.

HToroBoii OIEHKON MOCTHXKEHUS pe3yJNbTaTOB OOyYEHHs MO0 TUCIUILINHE
2



ABJISIETCSL TPOMEXYTOYHasi aTrTecTanus B BuAe AUPGEepeHIUPOBAHHOTO 3a4eTa,
POBOJUMAs C YUETOM PE3yJIbTaTOB TEKYIIET0 U pyOeKHOTO KOHTPOJIS.

2. Buabl KOHTPOJISI, TUIIOBbI¢ KOHTPOJIbHbIE 32/JaHUS U IIKAJbl OLCHUBAHUSA
pe3yJIbTAaTOB 00y4YeHMsI

Tekyluii KOHTPOJIb YCIIEBAEMOCTH HMMEET IEIbI0 00ECIeUeHEe MaKCUMalbHOU
ahdexTuBHOCTH y4eOHOTO Tporecca, YIpaBJICHHE TMpolieccoM (HOPMHUPOBAHUS
3aIaHHBIX ~KOMIIETCHIMK O00y4YaeMbIX, TIOBBIICHWEC MOTHBAIMM K ydebe W
MpeyCMaTPUBACT OIICHUBAHWE XOJla OCBOCHUS JUCHUIUIMHBIL. B cOOTBETCTBUU C
[TonoxxeHneM O MPOBEACHUU TEKYIIETO KOHTPOJS YCIEBAEMOCTH M MPOMEKYTOUHOU
aTTecTaluy 00y4aromuxcs Mo 00pa3oBaTeIbHBIM MPOTPAMMaM BBICIIETO 00pa30BaHUs —
nporpamMmam OakanaBpuarta, cnenuaiuTeTa u maructparypsl B [IHUITY npenycmotpensr
CJIEIYIOIIME BUIbl U IEPUOJUYHOCTD TEKYIIETO KOHTPOJISL YCIIEBAEMOCTH O0YYAIOIINXCS:

- BXOJHOW KOHTpPOJb, NPOBEPKA HCXOAHOTO YPOBHS MOATOTOBIEHHOCTU
00y4aeMoro M €ro COOTBETCTBHS NMPEIbSBIIEMbIM TPEOOBAHUIM JJISI U3yUCHUS TAaHHON
TV CUUTUIAHBL;

- TEKYIIUI KOHTPOJIb YCBOCHHUS MaTepuaia (ypOBHsI OCBOCHHSI KOMIIOHEHTA «3HATh
3aIaHHBIX KOMIIETEHIIMI) HA Ka)XOM TPYNIIOBOM 3aHSITUU W KOHTPOJb MOCEIIAeMOCTH
JICKIIMOHHBIX 3aHSTHI;

- MPOMEXYTOUHBIA U PYOEKHBIN KOHTPOJb OCBOEHHUS 00yYaeMbIMH OTICIBHBIX
KOMIIOHEHTOB «3HATh)», «YMETh» 3aJaHHBIX KOMIETECHIIMN MyTeM KOMIBIOTEPHOTO WU
OJIJAaHOYHOTO  TECTUPOBAHMS,  KOHTPOJBHBIX  ONPOCOB,  KOHTPOJBHBIX  PadbOT
(MHIUBHUIYaTbHBIX JOMAIIHUX 3aJaHUil), 3alllUThl OTYETOB IO Ja0OpaTOpPHBIM paboTam,
pedeparos, 3cce u T.1I.

Py06exxHbIil KOHTPOJIb MO JAUCIHUIUIMHE MMPOBOJUTCS HA CIEAYIONICH Heaene mocie
MPOXOXKIAEHUS MOAYJA JUCUUIUIMHBI, a MPOMEXKYTOUHBIH — BO BpEMS KaXJI0ro
KOHTPOJIBHOTO MEPONPUSATHS BHYTPU MOAYJIEH JUCUUILINHBL

- MEXCECCHOHHAsl aTTeCTallus, €IUHOBPEMEHHOE MOJBEACHUE WUTOrOB TEKYIIEH
YCIIEBAEMOCTH HE MEHEE OJHOTO pa3a B CEMECTP MO BCEM AUCUHUILIMHAM JJISl KaXIOTO
HaIpaBJICHUS] TOATOTOBKH (CIIEUAIBHOCTH ), Kypca, TPYIIIbL;

- KOHTPOJIb OCTaTOYHBIX 3HAHUH.

2.1. Texkymuii KOHTPOJIb YCBOCHUSI MaTepHaJia

Texkymmii KOHTpPOJb YCBOEHUsI Marepuaia B QopMe coOeceloBaHHS WM
BBIOOPOYHOI'O TEOPETUYECKOTO OIpOoca CTYJIEHTOB MPOBOAMTCS IO KaXIOH TeMe.
Pesynbrarel no 4-0amibHON IIKaje OLEHUBAHUS 3aHOCSTCS B KHIXKKY MpENojaBaTelis U
YUYUTBIBAKOTCS B BHJI€ HHTETPAIBHONW OLEHKH IpU IPOBEACHHHM IPOMEKYTOUHON
aTTEeCTaLUH.

2.2. PyOexHblil (IPOMeKYTOYHBII) KOHTPOJIb

PyOexxnpiii  (MPOMEXYTOUHBIN) KOHTPOIb JJIS KOMIUIEKCHOTO OIICHUBAHUS
YCBOEHHBIX 3HAHWW, OCBOCHHBIX YMEHHMH M TPUOOpPETEHHBIX BiajaeHuil (tabmuma 1.1)
MIPOBOJUTCA B (pOpME 3alUThI JAOOPATOPHBIX Pa0OT M BHITTOJIHEHUS KeHc-3a/1aY.

2.2.1. 3amuTa J1abopaTOpHBIX padoT
Bcero 3amnanupoBano 4 nabopaTopHbIX paOoThl. TUIOBBIE TEMbI JTAOOPATOPHBIX
paboT npuBeaeHs! B PIT/I.



3amura 1abopaTopHO pabOThI MPOBOAUTCS UHIMBHUIYATbHO KAXKIBIM CTYIECHTOM
WM TPYNION CTyIeHTOB. TUMOBBIE 1IKaJIa U KpUTEPUH OLIEHKH MTPUBEEHBI B 0011IEN YaCTH
®OC o06pa3zoBaTesIbHON TPOTrPAMMEBI.

2.3. [IpomexkyToyHasi arrecTanus (MTOrOBbIH KOHTPOJIb)

Jlonmyck K IIpOMEXYTOYHOM aTTECTAllMM OCYIIECTBISAETCS IO pe3ysbTaTaM
TEKYILEro U pyOeKHOI0 KOHTPOJISL. Y CIIOBUSMM JIOMYCKa SIBJISIOTCA YCIEIIHAs claya BCeX
71a060paTOPHBIX pabOT U MOJIOKUTETbHAS HHTETpaIbHAS OIICHKA 10 PEe3yJIbTaTaM TEKYIIETo
U pyOeKHOr0 KOHTPOJISL.

2.3.1. Tlpoueaypa mnpoMe:KyTOUHOW aTTecTaUMU 0e3 JTONMOJTHUTEIHLHOIO
aTTeCTAIMOHHOTO HCTIBITAHUS

[TpoMexxyTodHast aTTecTalys IPOBOAUTCS B popMe nuddhepeHIIMPOBAHHOTO 3a4eTa.
3ader 1o TUCUUILTHHE OCHOBBIBAETCS HA PE3yJIbTaTaxX BHIIIOJIHEHUS JIA0OPATOPHBIX padoT
Y y4acTus B CEMHHApax Mo JTAHHOMN TUCIUILINHE.

Kputepuu BbIBEJEHUS HMTOTOBOW OILIEHKHM 32 KOMIIOHEHTHI KOMIETCHIIMH TpH
IPOBEJCHUH MPOMEKYTOYHOW aTTECTallUd B BHUJE 3aueTa MPHUBEACHBI B OOILIEH 4YacTu
DOC 00pa3oBaTENbHON TPOTPAMMBI.

2.3.2. Ilpoumeanypa mNPpPOMEXKYTOYHOW  aTTecTalluM ¢  NPOBeJAEHHEM
aTTEeCTAIMOHHOTO UCTILITAHUS

B oTaenpHBIX ciyyasx (Hampumep, B cllydae MepeaTTecTalydyd JAUCIUILINHBI)
MPOMEXKYTOYHAsI aTTECTallMsl B BUJIE 3ayeTa IO JUCIHUIUIMHE MOKET MPOBOJUTHCS C
MPOBEICHUEM  aTTECTAllMOHHOTO HWCHbITaHUA 1O OwieraMm. buner comepxur
Teopernueckue Bompockl (TB) nns mpoBepkH YCBOCHHBIX 3HAHUM M KOMIUICKCHBIC
3amanus (K3) s KOHTpOJs ypOBHS OCBOCHHBIX YMEHUN M MPUOOPETEHHBIX BIIAJICHUN
BCEX 3as1BJICHHBIX KOMIIETEHIIHM.

buner dopmupyercs TakuM 00pa3oMm, UYTOOBI B HEro TOMAJIM BOMPOCHI H
MPaKTUYECKUE 3a/laHusl, KOHTPOJHUPYIOIIME YPOBEHb CPOPMUPOBAHHOCTH  BCEX
3asIBJICHHBIX KOMITETCHITUH.

2.4.2.1. TunoBbie BONPOCHI U 3aJaHUsI VIS 3a4eTa M0 JUCIHUIIHHE
TunoBbie BONPOCHI I KOHTPOJISI YCBOCHHbBIX 3HAHUIA:

[TonsiTHEe CTAOOCTPYKTYPUPOBAHHBIX JTAHHBIX.

CaMOOTIMCBhIBaEMbIC CTPYKTYPHI.

XpaHWIMIIA KITH0Y-3HAYCHUS.

dopmat JSON.

®opmat YAML.

[Tpununer REST.

CYB/, ucnionb3yromue ciaboCTpyKTYpUPOBaHHBIE JaHHbIE.

bubmmorekn u ¢peiiMmBopkn B 3kocucteme Python s o6paboTku
C1abOCTPYKTYPUPOBAHHBIX JTAHHBIX.

9. COop aHHBIX HA €CTECTBEHHOM SI3BIKE.

10.bubnnoTrexku aHaan3a €CTECTBEHHOTO SI3bIKA.

11.Metonpl W aJIrOpUTMbI  BEKTOPHOTO TMPEJCTABICHHS JaHHBIX Ha
€CTECTBEHHOM SI3BIKE.

Nk wdDE



12.TToHsiTHE MYJIBTUMOAAIBHBIX TaHHBIX.

13.001mue ceeaenus 00 OCR.

14 HanpasneHus B MaIllMHHOM o0yueHuu TUTS 00paboTKH
C1a00CTPYKTYPUPOBAHHBIX JIAHHBIX.

15.ApXHUTEKTYpbl HCKYCCTBEHHBIX HEHPOHHBIX Ce€Tel s 00pabOTKH
CIIa00CTPYKTYPUPOBAHHBIX TAHHBIX.

TunoBbie KOMIUIEKCHbIC 3aJaHUSA IJIA KOHTPOJIS OCBOCHHBIX YMEHUN H
NPUOOpPEeTEeHHBIX BJIAJACHUM:

1. Onucatp nporeaypy U3BJIeUEHUS JaHHBIX U3 Habopa N300paKeHU cpecTBaMU
Python.

2. Onucath apxXUTEKTYpy Ipenpolieccopa TEKCTOBBIX JIaHHbIX Ha Python.

3. Ipennoxutrb MeTOANKY OOpaOOTKM W aHaIW3a BU3YaIbHOW W ayauaibHOU
undopmaruu npu nomorm MHC.

2.3.2.2. lllkajbl OueHUBAHKUS Pe3yJIbTATOB 00YUYeHHUsI HA 3a4eTe

OuneHka pe3yJbTaToB O0y4YeHUs 1O JUCUUINIMHE B  (GoOpMe  YpOBHSA
c(OPMUPOBAHHOCTU KOMIIOHEHTOB 3HAMb, yMenmbv, 61adems 3asBICHHBIX KOMIIETEHUIUN
MPOBOAMUTCS 10 4-X Oa/UIbHOM IIKajIe OLICHUBAHMUSI.

TunoBele MIKajNa U KPUTEPUU OLIEHKHU Pe3yJIbTaTOB O0yUEHHUs MIPH cllaye 3a4eTa JIs
KOMIIOHEHTOB 3Hamb, yMemb U 61ademsb TpuBedeHbl B ob6mel yactu DOC
00pa3oBaTeabHON NPOrpaMMBbl.

3. Kpurepuu oueHuBaHusi YpPoOBHSI C(OPMHUPOBAHHOCTH KOMIIOHEHTOB H
KOMIIeTEeH Ui

3.1. Ouenka ypoBHsi ¢cGOpMHPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHIU

[Ipu onenke ypoBHsSI C(HOPMUPOBAHHOCTU KOMIIETEHIIUNA B paMKax BBIOOPOYHOTO
KOHTPOJISI TIPU DK3aMEHE CUUTACTCS, UTO NOJIYUEeHHAs OYEeHKA 3a KOMHOHEHM NPosepsemMoul
6 Ouneme KomnemeHyuu o00600waemcsi Ha COOMEEMCMEYIOWUL KOMNOHEHM 6cex
KoMnemeHyuil, popmupyemulx 8 pamKax OAHHOU Y4eOHOU OUCYUNTIUHBL.

TumnoBsle KpUTEPUH W IIKaIbl OICHUBAHUS YPOBHSI CHOPMUPOBAHHOCTH
KOMIIOHEHTOB KOMIIETeHIIMM npuBeaeHsl B o60med uvactu DOC obOpa3oBaTenbHOU
MIPOTPaMMBI.

3.2. Onenka ypoBHsi cGOPMHUPOBAHHOCTH KOMIIETEH M

OO1as orieHKa ypoBHs COPMUPOBAHHOCTH BCEX KOMIETEHIIUN MPOBOIUTCS ITyTEM
arperupoBaHMsl OLIEHOK, OJYUYEHHBIX CTYJEHTOM 3a KaX/Iblii KOMIOHEHT (DOPMHUPYEMBIX
KOMIIETEHIIMM, C Y4YeTOM pe3yJbTaTOB TEKYIIEro M pPYyOEKHOTO KOHTPOJIS B BUJC
WHTETPaJIbHOM OIeHKU MO 4-X OayibHOM mikanie. Bece pe3ynbTaThl KOHTPOJIS 3aHOCSTCS B
OLICHOYHBIM JINCT W 3aloJHAIOTCS NPENoJaBaTreleM II0 MTOraM IMPOMEKYTOYHON
aTTECTALUH.

dopMa OLEHOYHOTI0 JIUCTA U TPeOOBAaHUA K €T0 3alOJHEHUIO MPUBEACHBI B 00IIEH
gactu ®OC 00pazoBaTenbHON TPOrPAMMBI.

[Ipn dopmupoBaHUM HMTOTOBOW OLEHKH MPOMEKYTOYHOM aTTeCTalud B BUJE
AK3aMEHa HCIIOJIb3YIOTCS THUIIOBbIE KpUTEpUH, MpuBeneHHble B oOmed yactu DOC
00pa3oBaTeabHON MPOTPaMMBI.



