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1. esn v 33729 THCHMIIHHBI
PaGouass mporpamma auciuruinabl «[IporpaMMupoBaHue Ha SI3bIKaX BBICOKOTO YPOBHS
(Python) (b1.B.7) (mamee — IUCIMILIMHA) COCTAaBJICHA B COOTBETCTBMH C TPeOOBAHUAMU

(denepasbHOrO TOCYAApCTBEHHOTO 00pa30BaTENBHOTO CTaHAapTa BhIcHIEro 0Opa3oBaHUS —

OakanmaBpuat 1o HampasieHuto noarotoBku 09.03.01 «Mudopmatika M BBYHCIUTEIbHAS

texHuka» (manee — ®I'OC BO), yrBepxkaennoro 19 centsiopst 2017r., npuka3 MuHoGpHayKu

Poccuu Ne 917.

[enbro n3yueHus: AUCUUIUINHBI SBIsieTcs (GOpMUpPOBaHHE Y 00yUarONINXCs KOMIETSHIIUH,

HEOOXOMUMBIX ISl 3()(PEeKTUBHOrO HUCHOJIB30BaHUS s3bIKa MporpammupoBanusi Python B

npo(ecCHOHAILHON  JIeATEIHHOCTH,

BKIIIOYass pa3pabOTKy MPOrpaMMHOrO oOecredeHus,

IMPOCKTUPOBAHUC 0a3 JaHHBbIX 1 aBTOMAaTU3alHnIo 3aj1a4.

JInst nOCTHKEHUS TOCTABICHHOW LIEJIA PEIIAOTCS CAEAYIOIINE 3a0aUu:

3 PEKTUBHBIC aJITOPUTMBI;

JaHHbBIX,
npumenenus B Python;

u3yueHre 0a30BbIX KOHCTPYKILUH s13pika Python u mpuHIIMTIIOB MX UCTIONB30BaHUS,
pa3BUTHE HABBIKOB AaJITOPUTMHYECKOTO MBIIUICHUS W YMEHHs pa3pabaThiBaTh

U3y4yeHHE METOJOB paldOThl C Pa3IMYHBIMM THIIAMU JAHHBIX U CTPYKTypamH
a TaKKe NPUHIMIIOB OOBEKTHO-OPHEHTUPOBAHHOTO MPOTPAMMHPOBAHUS H HX

(1)OpMI/IpOBaHI/IC HaBBIKOB pa6OTLI C OCHOBHBIMH OHMOJIMOTEKAMHU U HHCTPYMCHTAMU

Python, rakumu kak NumPy, Pandas, Matplotlib;

o0ecrieueHus;

dbopMHUpOBaHNE HABBIKOB Pa3pabOTKH, OTIAIAKA M TECTUPOBAHUS MPOTPAMMHOTO

q)OpMHpOBaHI/IG HaBBIKOB pa6OTI)I B KOMAaHJAC M NPHUMCHCHUA COBPCMCHHBIX

METOJIOJIOTUN Pa3pabOTKH MPOrPaMMHOI0 00ECIIEUEHNUS;

JACATCIIBHOCTH.

OCBOCHHUEC MECTOOB IIPOCKTUPOBAHUS ITPOTPAMMHOI0 obecreyenus u 0a3 JAaHHBIX,
Pa3BUTHC HABLIKOB OICHKHU U 000CHOBaAHHUS PCKOMCHIYCEMBbIX peHleHHfI;
IMPUMCHCHUC HOpMaTHBHO'HpaBOBOﬁ AOKYMCHTAaIlUu B HpO(i)eCCHOHaHBHOﬁ

2. Ilepeyennb miaHupyeMbIX pe3y/IbTATOB 00y4eHHUsI N0 JUCHHUILINHE, COOTHECEHHBIX C
YCTaHOBJIEHHBIMHU B IporpamMMe 0akajilaBpuaTa HHAMKATOPAMH JA0CTHKEHHUS KOMIIeTeH M

[TnanupyemMbIMH pe3yabTaTaMu OOY4YEeHHUs MO TUCHUIUIMHE SBJIseTcs (OPMHUPOBAHUE Y
oOyuaromuxcsi KoMrnereHui (4actu komnereHuuit). CGopMUpOBaHHOCTh KOMIETEHIIMH (YacTH

KOMIIETEHIIMH)  OLIEHUBAETCS
MpUBEJIEHHBIX B Ta0uIe 2.1.
Tabmuma 2.1.

C IIOMOIIBIO

WHJIUKATOPOB  JIOCTUKEHUS  KOMIIETEHIIHIA,

NHaukaTopbl J0CTHKEHUSA
KOMIIeTeHIH i

Pe3yabTaTrhl 00yyeHus1 0 AUCHUIJIMHE

OrpaHn4YeHui

YK-2. Crioco0eH onpenesisiTb KPyr 3a7a4 B paMKaXx IOCTABJICHHOM 1eJIH U BBIOMPATh ONTHMAJIbHbIE
croco0bl WX pelleHHsA, HCXOA W3 JAeliCTBYIOIIMX NPaBOBbIX HOPM, HUMEIOIIMXCS PeCypcoB H

VK-2.1.1 3HaeT BUIBI pecypcoB U
OTpaHWYEHUuN s
npodecCHOHANTBHBIX 3aj]1a4;
c1rmoco0oB pereHus 3a/1a4;
JIEHCTBYyIOIIEe 3aKOHOAATEIHCTBO
u MIPaBOBbIE HOPMEBI,

peueHus |_

OCHOBHBIC METOABI OLICHKU PA3HBIX |

OOyuaromuiics 3Haem:

BH/IbI PECYPCOB U OTPAHWUYCHHI [Tl pEHICHUs MPO(HeCCHOHATBHBIX
3a/1ad;

OCHOBHBIEC METOJIbI OIIEHKH PAa3HBIX CITIOCOOOB PEIICHHS 3a/1a4;

— JeWCTBYyIOIlEE  3aKOHOJNATEIbCTBO U  IPaBOBBIE  HOPMBIL,
perynupytoime npodecCHoHaIbHYIO ASSITeIbHOCTh




perynupyromnme
npodeccuoHaTbHYI0
JIESATEIILHOCTb.

VK-2.2.1 VYmMmeer  mpOBOIUTH

(dbopMynupoBaTh 3agauu, KOTOPHIC

HEOOXOOUMO  pelInTh IS
JOCTHIKCHHS; aHAITM3UPOBATh
AJIbTCPHATHBHBIC BapUaHTHI IS
JOCTHKEHHS HaMCUCHHBIX
pe3yJIbTaToB; UCIIONB30BaTh
HOPMAaTHBHO-IIPABOBYIO
JIOKYMEHTAIIHIO B chepe

npohecCHOHANBHON NesITETFHOCTH

aHaIM3 IIOCTABJIICHHOW IIeNU H|_

ee|

OOyuaromuiics ymeem:

MPOBOJIUTH aHAIN3 TIOCTABJICHHOM 1IeIH ¥ (YOPMYITUPOBATh 33/1a4H,
KOTOpbIE HEOOXOIMMO PELINTD IS €€ JOCTHIKCHHUS
AHAIM3UPOBATh AIbTEPHATUBHBIC BAPHUAHTHI JUISL  JIOCTIHIKCHHS
HaMEYCHHBIX PE3yJIbTAaTOB;

UCIIOJIb30BaTh HOPMATHBHO-TIPABOBYIO JIOKYMEHTAlMI0 B chepe
npodeccroHaNBHOI e TeIbHOCTH

VK-2.3.1 Bnazmeer MeTOaUKAMH

pecypcax, MpoaODKUTEILHOCTH U
CTOMMOCTH MPOEKTA; HAaBbIKAMHU
paboThl ¢ HOPMATHBHO-TIPABOBOM
JTIOKyMEHTauuen

pa3pabOoTKH 1IeJTU U 3a71a4 MTPOCSKTa; |_
METOaMH OIICHKH MOTPEOHOCTH B |

OO0yyaromuiics nadeem:

METOAMKAMU Pa3pabdOTKH LIEIH U 3aa4 IPOEKTa;

METOAAaMHU OLEHKH MOTPEOHOCTH B pecypcax, NPOIODKUTETbHOCTH
Y CTOMMOCTH MIPOEKTa;

HaBBIKaMU pabOoThl ¢ HOPMAaTUBHO-IIPABOBOM TOKYMEHTALEH

IIK-2. CnocoGeH pa3padaTbiBaTh

TEXHUYICCKHE cneunq)mcam/m Ha MpOorpaMMHbI€ KOMIIOHEHTbI U UX

CpeACTBa NPOEKTHUpOBaHMs 0a3
JTAHHBIX

B3auMojielicTBue

IIK-2.1.1 3maer wmeronpl u|OOyuarontuiics sHaem:

cpencrsa TPOCKTUPOBAHMA | vietonpr 1 cpeicTBa MPOEKTUPOBAHHUS MPOrPAMMHOTO 00€CTICYEHH S
MPOTPaMMHOTO O00eCIIeUeHHSI

IIK-2.1.2  3naer wmerompl u|OOyuaroniuiics sHaem:

MCTOJbI U CPCACTBA IPOCKTUPOBAHUA 0a3 JaHHBIX

TEXHUUYECKUX CIEUpUKAIII Ha
MPOTPaMMHBIE KOMIIOHEHTHI M HX
B3aUMOJICUCTBHE C apPXUTEKTOPOM
MPOrpaMMHOT0 00eCTieueHUs

I1K-2.2.1 VYwmeer BbIpabateiBaTh | OOyHatONIMCS ymeem:

BAPUAHTDI peasatil|_ - ppimagareiBath BAPUAHTHl  pEAIM3alMM  [POTPAMMHOIO
MPOTPaMMHOT0 00ecIIeUeHHsI PP —

[1K-2.2.2 VYwmeer npoBoauTh | OOyuaronuiicst ymeem:

OLCHKY u O6OCVHOBaHHe —  IPOBOJIMTH OLEHKY U OOOCHOBAHUE PEKOMEHIyEMBIX PELICHUI
PEKOMEH/IyeMBbIX PeIIeHHI

[1IK-2.3.1 Nmeer HaBBIKY | OOyUaIONIMIACS UMeem HaABbIKU.

pa3paboOTKM ¥ COTJIaCOBAHUE |_

pa3pa60TI<H n coriaCoBaHusd TCXHHYCCKHX CHCLII/I(l)I/IKaLII/Iﬁ Ha
IporpaMMHBbIC KOMIIOHCHTBI U UX B3211/IMOI[€I7[CTBI/I€ C ApXHUTEKTOPOM
nporpaMMHOIo obecrnieucHuUs

3.

NPOrpaMMmblI

MecT0 AMCUUIVIMHBI B CTPYKTYpPe OCHOBHO# NMpodeccuoHaILHOH 00pa3oBaTe/IbHOM

JluciumnianHa OTHOCUTCS K BApHATHBHOM YacTh 010Ka «JIuCIUTIIuHbI (MOIYITH ).




4, O0beM TUCUMIVIMHBI M BUIBI Y4e0HOH padoThl

Tabmuna 4.1.
CemecTp
Bun yueoHoil paGoThl Bcero yacos 3
KonrakTtHast padoTa (110 BUIaM y4eOHBIX 3aHSTHIA) 64 64
B ToM uncne:
— aexuuu (JI) 32 32
— mabopatopHsie pa6oTsI (JIP) 32 32
CamocrosrensHast pabora (CPC) 44 44
KouTposns 36 36
®dopma KOHTPOIIS (TPOMEKYTOYHOHN aTTECTAIIMH) 3 C)
O01m1ast TPyI0EMKOCTD: 4ac / 3.€. 144/4 144/4
S. CTpyKTypa u copep:KaHHe TN CHUILTHHbI
5.1. Pa3nensl qUCHUIIIIMHBL U COAEPKaHUE PACCMAaTPUBAEMBIX BOIIPOCOB
Tabmuna 5.1.
Ne HaumenoBanue pa3aesa M ukatops!
Conep:xanue pasiena AOCTHKEHUSA
n/n JUCIHUIIHHBI .
KOMIeTeHIii
1 |OcHoBH s3p1ka Python Jlekuus 1. Beenenue B sI3pIK YK-2.1.1
nporpamMmMmupoBanus Python. Mcropus u YK-2.2.1
ocobennoctu Python. YcranoBka u YK-2.3.1
HACTpO¥Ka cpebl pa3paboTku. OCHOBBI [K-2.1.1,
cuHTakcuca Python. Bemonaenue nmpocteix | 11K-2.1.2,
IIpOrpamm. [K-2.2.1,
[1K-2.2.2,
JlabopaTopHas paGora Nel. YcraHoBKa u K-2.3.1

HacTpoiika Python. Ycranoska Python u
cpembl pa3padoTKu
BeImostHEHHE IPOCTHIX MPOrpaMM.

CamocTosiTeIbHas1 padoTa
[loBTOpeHHE JEKIMOHHOTO MaTepuana,
BhITTOJIHEHME 3amanni K JIP Nel

2 |ba3oBeie KOHCTPYKIUH u | Jlexkuus 2. bazoBble KOHCTPYKIMH SI3bIKA
yIIpaBIE€HUE IOTOKOM Python. Tumbl faHHBIX: YKCIIA, CTPOKH,
CIIMCKH, KOPTEXKHU, CIOBAPH, MHOKECTBA.
Omneparopsl: apupmMeTrIecKue,
JIOTHYECKHE, CPABHEHUS. YTIPABIAIONINE
koHCcTpyKImu: if, for, while.

JlaGopaTopHasi paGora Ne2. OcHOBHBIE
KOHCTpYKIMH s3bIka Python. PaGora c

OCHOBHBIMHU TUTIAMH JTAHHBIX.
Hcnons3oBaHue YIPABJISFOLINX
KOHCTPYKLUI.

CamocTtosaTesqbHasg padora [loBTOopenue
JEKIUOHHOTO  MaTepuaja, BBIIIOJHEHHE
3ananuii k JIP Ne2




DOYHKIMU U MOAYJN

Jlekuusi 3. ®yukuuu u Moayiu B Python.
OrmpenerieHre M HCIIOJIb30BaHUE (DYHKITHIA.
ApryMeHTHl ¥ BO3BpalllacMble 3HAUYCHHS.
Pabota ¢ mopynsamu 1 nakeramu. Benenue
B CTaHAApTHYIO Onbnuoreky Python.

JlagopaTopHasi padora Ne3. DyHkInu u
Moayiau. Co3mgaHWe U HUCHOJb30BaHHE
¢yakmumit. HWMmmopr wW  ucCHoIb30BaHHE
MOJTyJIEN.

CamocTofaTe LHAsA padoTa
[loBTOpEeHME JIEKIIMOHHOIO  MaTrepHala,
BBIIIOJIHEHHE 3amaHuii k JIPNe3.

CTpyKTYpbI JaHHBIX U (aiIoBbIe
oTepaLuu

Jlexuus 4. Ctpyktypsl JaHHbIX B Python.
Couckn m ux Meronsl. Koprexm m ux
ucrionp3oBanne. CroBapy W MHOXECTBA.
BitosxeHHBIE CTPYKTYPHI TaHHBIX.

Jlexums 5. Pabota ¢ ¢aitnamu. OTKpbITHE,
yTeHne U 3amuch (aiimoB. PabGorta ¢
TEKCTOBHIMA U OWHAapHBIMH  (aiiamu.
HUckmouenns u nx oOpaboTka.

JlaoopaTopuas paoora Ne4. PaGora co
CTpyKTypaMH JgaHHBIX. Omnepanuud  co
CIIUCKaMU W KopTexamu. Vcmosb3oBaHue
CIIOBapel U MHOYKECTB.

JlaoopaTopHas pat6ora NeS. daiinosrie
onepaunu. OTKpeITHE M uTeHHE (ailiIoB.
3amucy gaHHBIX B (ainel.  OO6paboTka
HUCKITIOUCHHUIA.

CaMocTosfiTeJIbHAsA padoTa
[loBTOpPEeHME JIGKIIMOHHOTO  Marepuala,
BBIITOJIHEHUE 3aannii K JIP Ne4, 5.

OOBEKTHO-OPUEHTUPOBAHHOE
nporpammupoBanue (OOIT)

Jlekmmsa 6. OcnoBer OOIl B Python.
OcuoBubele kouuemuu OOIl: xmaccel u
o0wekThl. HacnemoBanue, MHKANICYIISIIAS U
nonmuMoppu3M. Marudeckue MeTOAbl |
neperpy3ka onepaTopos.

JladopaTopHasi padora Neb.

OOII B Python. Co3nanue u
HCIIOJIL30BAaHNE KITACCOB U OOHLEKTOB.
Peanmuzanus HaciaenoBaHus U
noauMopduzma.

CaMocTosiTeJILHAs padoTa
IToBTOpEHME TEKUMOHHOTO MaTepuaia,
Brinonnenue 3aganuii K JIP Ne6.

Pacmupennsie BO3MOYKHOCTH
si3bIKa Python

Jlekuusi 7. I'eHepatopbl W HTEpaToOpBHI.
OmpeneneHue " HCITOJI30BaHUE
reHepaTopoB. Mrtepatopsl U MPOTOKOI
UTEepaIu.

Jlekuusi 8. JlekopaTtopel M KOHTEKCTHBIE
MeHemkepel. Co3faHne W IpHUMEHEHHE
JIEKOpaTopoB. BcTpoeHHBIE AEKOpaTOpBI.




KonTtekcrabIe MCHCIKEPBI n nx
HCIIOJIBb30BAaHUC.

JlaGopaTopHas padora Ne7. ['enepaTopbl
u urepatopsl. Co3/1aHue U UCTIOJIb30BaHUE
T€HEPaTOPOB 1 UTEPATOPOB.

JlaGopaTopHasi pagora Ne8. J/lekopaTopbl
1 KOHTEKCTHbIE MeHemKephl. Co3ianue
JIEKOPaTOPOB U KOHTEKCTHBIX MEHEKEPOB.

CamocrosiTeabHas padora. [lopropenune
JISKIIMOHHOTO MaTepHaa, BEIIOTHCHHE
3aganuil k JIP Ne7, 8.

Pabora c¢ Oubimorexkamu
HayYHBIMU BBIYUCIICHUSIMU

u

Jlexmusi 9. CtanmapTHbIe OHOIHOTEKH
Python. Maremarnyeckue OMOIMOTEKH:
math, random. PabGoTta ¢ maroi u
BpemerneM: datetime. Perynsipabie
BEIpakeHust: re. Momyib collections.

Jexnus 10. Beenenrie B OuOIMOTEKH 1Tt
HAy4YHBIX BRIYHCIICHUA. brubnmoreka
NumPy: MacCUBBI 1 OCHOBHBIE OIIEPALMH.
bubnuoteka Pandas: pabota ¢ Tabnaumamu
1 maHHbIMHA. OCHOBBI BU3YaJIH3aIHH
naHHBIX ¢ Matplotlib.

JlabopaTopHas padora Ne9. CtannapTHble
oubmmorexn Python. Mcmons3oBanue
oubmotek math, random, datetime, re,
collections.

JlabopaTopHas padora Nel0. Hayunsie
Bbraucienns ¢ Python. Pabora ¢
MaccuBamu B NumPy. AHanu3 JaHHBIX C
Pandas. Busyanu3zanus qaHHBIX €
Matplotlib.

CamocrosaTeabHas pabora. [loBTopenue
JIEKIIMOHHOTO  MaTepualia, BBIOJIHEHUE
3aganuii k JIPNe9, 10.

Pazpabotka, TecTupoBaHue
aBTOMAaTH3ALUS

u

Jlexnms 11. OcHoBBI pa3paboTKu
MporpaMMHOro obecrieueHus. [[puHIUTIBI
Pa3paboTKH IPOrpaMMHOIO 00eCTICUEHHS.
Wuctpymentst otinagku B Python.
TectupoBanue koja: unittest, pytest.
IIpuMeHeHne cCucTeM KOHTPOJISI BEPCHIA

(Git).

Jlexuus 12. Beenenue B BeO-pazpaboTky ¢
Python. OcHOBBI BeO-TIpOrpaMMHUPOBaHUSL.
Beo-¢pperimBopku: Flask, Django.
Coznanme MpoCTHIX BeO-TIPUIOKEHHH.

Jleknusa 13. ABToMaTu3anus 3a1a4 C
Python. CkpunTsl aj1s1 aBTOMaTH3AI[MH
PYTHHHBIX 3a51a4. Pabora ¢ daitnamu u
nmankamMu. ABToMaTHu3aIus paboTsI ¢ BeO-
crpanunamiu (Selenium).

VK-2.1.1
YK-2.2.1
VK-2.3.1
IK-2.1.1,
[K-2.1.2,
[K-2.2.1,
[1K-2.2.2,
[K-2.3.1




Jlexnus 14. Python njs1 aHanu3a JaHHBIX.
OCHOBHEBIE METOIBI aHAIN3a JAaHHEIX.
Hcnons3oBanue OnbauoTeku Pandas mist
aHaNM3a JaHHBIX. Busyanusanus JaHHBIX ¢
nomoripio Matplotlib u Seaborn.

Jlexnus 15. Opranusanust IpoeKTHOM
paboThI U paboTa B koMaHzae. OpraHu3arus
MPOEKTHOM paboThl. Mcrionp3oBanue
CHCTEM KOHTPOJISI BEPCUI B KOMaHJIE.
Mertononoruu pazpadotku [10: Agile,
Scrum.

Jleknus 16. [Ipumeps! ycriemHbIx
npoekToB Ha Python. O630p ycnemrHbix
npoekToB Ha Python. Ananus myummx
MPaKTUK U TOJXO0/IO0B.

JlabopaTopHas pagora Nell. PaspaboTka
U TeCcTUpoBaHue nporpamm. Hanvcanue u

OTJaJKa MporpaMMHOro kozxa. Hanmcanue
TECTOB ¢ unittest u pytest. Mcmonb3oBanue
Git s KOHTPOIIST BEPCHH.

JlaGopaTopHasi padora Nel2. Be6-
paspabotka ¢ Python. Co3ganue npoctoro
BeO-npuoxkenus ¢ Flask. Beenenue B
Django.

JladopaTopHas padora Nel3.
ABTomMaTtm3anud 3aga4d. Hamicanne
CKPHUITOB JJIsS aBTOMATH3aIMH 33]1a4.
ABTomaru3anus BeO-cTpanuil ¢ Selenium.

JlaooparopHas padora Neld. Ananus
JnaHHBIX ¢ Python. AHanu3 1aHHBIX C
ucnonb3oBanueM Pandas. Buzyanuzanus
naHHbIX ¢ Matplotlib u Seaborn.

JlabopaTopHas padora Nel5. [TpoextHas
pabota u pabora B komaHie. Opranusanus
KOMaHJHOH paOOoThl Ha/l HPOEKTOM.
Hcnons3oBanue Git u gpyrux
WHCTPYMEHTOB JJIsS COBMECTHOM
pa3paboTKu.

JlaGopaTopHas pa6ora Nel6. [Tpumeps!
YCHEUIHBIX MPOEKTOB. M3yuenue u
peannzanys 31eMEHTOB yCIIEIIHBIX
npoekToB Ha Python.

CamocrosTeabHasi padota. [ToBTopenne
JIEKIIMOHHOTO MaTepHaja, BEITIOJTHEHNE
3amanmii k JIP Nell, 12, 13, 14, 15, 16.




5.2. Pa3nesnsl qUCIUIUIMHEBI M BUABI 3aHATHI

Tab6mumna 5.2.
13“121 HaumeHoBaHue pa3aeia TUCUUIIIMHBI JI JIP CPC Bcero
1 | OcHogs s361Ka Python 2 2 2 6
2 |ba3oBble KOHCTPYKIIMH U YIIPABJICHHUE TOTOKOM 2 2 4 8
3 | DyHKIMH U MOAYIIH 2 2 6 10
4 | CTpyKTypbl 1aHHBIX U (ailsIOBBIE ONIepaIiy 4 4 4 12
5 |OOBEKTHO-OPHEHTHPOBAHHOE 9 5 4 8
nporpammuposanue (OOIT)
6 |PacmmpeHHbIe BOBMOXHOCTH si3bika Python 4 4 4 12
7 IB’;(EI(I)/ITC?I eHCH ﬂMflI/I6JII/IOTeKaMI/I W HaygHBIMH| 4 4 5 14
8 |Pa3paboTka, TeCTHpOBaHHE U aBTOMAaTH3AIUs 12 12 14 38
Hroro 32 32 44 108
KonTpoas 36 144
6. OueHoYHbIe MATEPHAJIBI /1JIsl IPOBE/IEHUs] TEKYIIEr0 KOHTPOJIS YCIIeBAeMOCTH U

l'[pOMe)KyTO‘lHOﬁ aTTeCTallumn oﬁyqamumxcﬂ o JuCHMIIJIMHE

OreHOYHBIC MaTepUajbl MO AMCIUIUIMHE SBIISIOTCS HEOTHEMIIEMOW 4YacThio paboucit
MPOrPaMMBbI U TIPEJICTABJICHBI OTACIBHBIM JOKYMEHTOM, PACCMOTPEHHBIM Ha 3aceaHuu Kadeapsl
U YTBEP>KJIEHHBIM 3aBEAYIOIUM Kadeapoil.

7. MeToauuyecKkue YKa3aHusd QJIs oﬁyqalomuxm 0 OCBOCHHIO JTUCHMIIJIMHBI

[Topsimok u3ydeHust IUCHUIUINHBI, CIEAYFOIIUIM:

1.  OcBoenue pa3feiioB MUCHHUIUIMHBI MPOU3BOJUTCS B TMOPSIKE, MPUBEICHHOM B
paznene 5 «CoaepxkaHue W CTPYKTypa AMCHUILIUHBIY. OOy4aronuiics OJKEH OCBOUTH BCE
pa3iensl TUCHUILIUHBI, UCTIONB3Ysl METOJWYECKUE MaTepHalibl NUCIUIUIMHBI, a TaKKe Y4eOHO-
MeTou4eckoe obecreueHne, mpuBeIeHHOe B pasfene 8 pabodeil mporpamMmel.

2. Jus ¢dopMuUpOBaHHS KOMIETCHIMA OOYYAIONMIUICS JIOJDKEH IPEICTABUTH
BBITIOJTHEHHBIE TUTIOBBIE KOHTPOJIbHBIC 3a/IaHUS WM HHBIE MaTEPHUAIIbl, HEOOXOIUMBIE ITISl OI[CHKU
3HAHUW, YMEHHUH, HABBIKOB, MPEIYCMOTPEHHBIE TEKYIIMM KOHTPOJIEM YCIIEBAeMOCTH (CM.
OIICHOYHBIE MaTePHUAJIbI IO TUCLHUILIIUHE).

3.  Ilo urToram Tekymiero KOHTPOJS YCIEBAEMOCTH IO JUCIUIUIMHE, 00YJarOIIHACS
JOJIKEH MPOUTH MTPOMEKYTOUHYIO aTTECTAINIO (CM. OIICHOYHBIE MAaTEPUAIIBI TIO JUCIUILTUHE).

8. Onucanue MaTepuaJIbLHO-TEXHHYECKOI0 U Y4eOHO-MeTOAMYecKOro obecrneyeHus,
HEe00X0MMOro /sl peaIn3aliy NPOrpaMMbl MATHCTPATYPhI N0 JUCHUAIITIHHE

8.1.  IlomereHus MpenCTaBISIOT cOO0W ydeOHBIE ayTMTOPHH TSl IPOBEICHUS yIeOHBIX
3aHSTHH, IPEyCMOTPEHHBIX IIPOrpaMMon MarucTpaTyphl, YKOMIIJIEKTOBaHHbBIE
CHeUaln3upOoBaHHON y4eOHOW MeOenbi0 M OCHAIEHHbIE O0OPYAOBAHHEM U TEXHUYECKUMU
CpeAcTBaMU OOYy4YeHHMs, CIYKallUMU IS TpeAcTaBieHus y4deOHOM wuHpopMmanuu O0IbIION
ayJIUTOPUU. CTAllMOHAPHBIM WJIM MEPEHOCHBIM IKPAHOM, MAapKEpPHOW TOCKOW M (MiIM) MEIoBOMH
JIOCKOW, CTAallMOHApHBIM WJIM NEPEHOCHBIM MYJIBTUMEIUMHBIM IIPOEKTOPOM, NEPCOHAIbHBIMU
KOMITBIOTEPaMH.

Bce nomerienus, ucnoab3yeMble Ui MPOBEIEHUS YUEOHBIX 3aHATUN U CAMOCTOSITETbHON
paboThl, COOTBETCTBYIOT JEHCTBYIOIIUM CAHUTAPHBIM U TPOTUBOIOKAPHBIM HOPMaM U MpaBUIaM.



Jlnst ipoBeieHusT 1a0OpaTOPHBIX PabOT MCIOIB3YIOTCS AUCIUICHHBIC KJIacchl Kadeapbl
«H(popMaliOHHBIE ¥ BBIYUCIUTENbHBIE CHUCTEMBD». Kiaccel 000pyaOBaHBI MEPCOHATBHBIMU
KOMITBIOTEPaMHU, BKIIIOYAsl CEpBEP JIOKAIBHON CETH JIJIsl pa3MeIlleHUs] METOIMYECKUX MaTepHaioB
U PE3yJIbTAaTOB BBINOJHEHUS JTaOOpaTOpHBIX paboT. Ha KoMmbploTepax YCTaHOBJIEH KOMIUIEKT
HEO00XOIUMOT0 MPOTrPAMMHOI0 00eCIeUeHu s, TPUBEIECHHOTO B II. 8.2.

[Tomemenuss 111 caMOCTOSATENBHOM pabOThl O0YYarOIIMXCs OCHAILLEHBl KOMIIBIOTEPHOU
TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHHUs K ceTu «MHTepHeT» M obecrneueHueM JOoCTyna B
AIIEKTPOHHYIO HHPOPMALMOHHO-00Pa30BaTEIbHYIO CPEly YHUBEPCHUTETA.

8.2.  Yumepcurer o0ecrieyeH HeOOXOJUMBIM KOMITJIEKTOM JIMLIEH3UOHHOTO U CBOOOIHO
pacIpoCTpaHsIeMOro NPOrpaMMHOI0 00eCIIeYeHHs, B TOM YHUCIIE€ OTEUECTBEHHOTO IPOU3BOICTBA.

IlepeueHp NMIIEH3MOHHBIX NIPOrPAMM IpeACTaBiIeH Ha BHyTpeHHeM noptaie PI'bOY BO
ITI'YIIC no agpecy http://eaisu.pgups.edu.mps/info/prog/

8.3. OOyuaromumcsi oOecniedeH JOCTYyIN (YJJICHHBIM JOCTYN) K COBPEMEHHBIM
npodeccuoHaNbHBIM 0a3aM JTaHHBIX:

- Hayunas snextponnas 6ubnmorexka eLIBRARY.RU [DnektponHslii pecypc] —
Pexxum noctyma: https://www.elibrary.ru (cBo6oaHbIil g0CTy);

- DneKTpoHHO-0ubnuoTeyHas cucreMa «Jlaub» [DnekTpoHHBI pecypc] — Pexum
nocryma: https://e.lanbook.com (cBoGoaHBII HOCTYI);

- DnexTpoHHas 6ubnuoreyHas cucrema «HOpailT» [DnekTpoHHbI pecypc]— Pexum
nocryma: https://urait.ru (cBoOOAHBII TOCTYII).

8.4. OOyuaromumcs obecriedeH AOCTyM (yOaJIEHHBIM MOCTym) K HMH(DOPMAMOHHBIM
CIIPaBOYHBIM CHCTEMAM:

8.5. Ilepeuenp meyaTHBIX ¥  DJCKTPOHHBIX  W3JAHUI,  HCIOJB3YEMBIX B
00pa3zoBaTebHOM IPOIIECCe:

1. Pamainpo JI. Python. K Bepmmnaam macrepcta — JIMK Ilpecc, 2016.

2. Peittu K, Ilmroccep T. ABrocronom o Python — M3aarenbekwuii jom «ITutepy, 2017

3. Haynu A.b. OcnoBbl Python — U3narensckuit gom «llutepy, 2020,

- 312c.

4, Banneprnac Jx. Python ans crnoxusix 3agad.: Usnarensckuit nom «llutepy, 2019,
572 c.

5. Mbtuz 3. U3yuaem Python.: M3natensckuii nom «llutepy, 2019, - 492 c.

8.6. Ilepeuenn pecypcoB UH(OPMAIIMOHHO-TEIIEKOMMYHUKAITHOHHOMN ceTH
«VHTEpHET», HCTIONTB3YEMBIX B 00pa30BaTeILHOM IpoIiecce:
1. Jlnanpiii  kaOuHeT  oOydaromierocss ¢ JJIEKTPOHHAsT ~ WHGOPMAIMOHHO-

obpasoBatenbHas cpena [DnekTpoHHbBIH pecypce]. — Peskum mocryma: http://sdo.pgups.ru/ (mis
JIOCTYTIa K TIOJIHOTEKCTOBBIM TJOKYMEHTaM TpeOyeTCsl aBTOpHU3aIius);

2. HayuHno-TexHuueckas OHOMMOTEKa YHUBEpCUTETa [DJIEKTPOHHBIN pecypc]. —
Pexxum noctyma: http:/library.pgups.ru/ (cBo6oaHbIH A0CTYIT).

Pa3paborunk paboueit mporpaMmel,

JIOHEHT B.E. Iletpos

«20» suBapst 2026 .
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