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1 He.]'ll/l H 3aJa44 OCBOCHHUA NUCIHUIIINHBI

Leab ocCBOEHUS JUCHUIUIMHBL HM3y4eHHE 0a30BBIX TOHATHA Teopun wHHPOpMAIMU |
ATOPUTMU3ALMH, METOJIOB MpeAcTaBieHuss uHpopmamnu B DBM; oBiazeHne HABBIKAMH MOJTOTOBKH,
penakTupoBaHusi, 0(GOPMIICHHS] TEKCTOBOW JOKyMEHTAIMU, rpa(uKoB, TuarpaMM M PUCYHKOB; BBITIOJTHEHUS
apu(METHYECKUX ONepanuii HajJ IBOMYHBIMH 4YHCIAMH C (UKCHPOBAHHOM M IUIABAIOUICH 3aIlsiTOM;
¢dbopMHupOBaHHE CIIOCOOHOCTEH WHCTAUIALMK TMPOTPAMMHOTO M amllapaTHOrO oOecreueHus  Juis
MH(POPMALMOHHBIX  aBTOMATU3UPOBAHHBIX CHCTEM.

3anaun:

— M3y4eHHE OCHOBHBIX MOJIOKEHUH TEOPHH MHPOPMAITUH, KOAUPOBAHUS U AITOPUTMHU3AINH;

— OBJAJCHHE MeToJaMH mpeacTaBieHus uHGopMmanuun B OBM u BbImoiHEHHS apu(MeTHUECKUX
orepanuil HaJl ABOMYHBIMU YKCIaMH ¢ (PUKCHPOBAHHOM U IJIaBalOIIeH 3araToi;

— U3Y4YEHHE TEXHUYECKUX CPEACTB MH(MOPMALIMOHHBIX TEXHOJOTUN, OCHOBHBIX MOHSATUI U METOIUKU
MHCTAJUILMN POrPaMMHOIO M anmnapaTtHoro odecreyeHus A1 UHPOPMALMOHHBIX U aBTOMAaTU3MPOBAHHbIX
CUCTEM;

— U3YYEHHE U OBJIAJICHUE METOAUKAMHU HUCIIOJIB30BAaHUS ITPOrPAMMHBIX CPEJICTB.

2 MecTo IUCHHMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI IPOrpaMMbl

JuciunauHa oTHOCHUTCS K 6a30Bo# yactu 6moka Jl «luciurmmabt (MOTyin )y
[IpepexBusutel quctmmuunsl: b1./[.6. 13 Ungopmamuka

[TocTpexkBU3HUTHI JIACIUTIIUHBIL: b1.J[B.2 Ochosbi 00bEKMHO-0PUEHMUPOBAHHOZO
npoepammuposarnus, b1.J[.B.6 Teopus s3bik06 npocpammuposanus u memoovl mpauciayuu, b1.J[.B.7
Ilpoepammuposanue catimos, b1.J].B.10 Texnonoecuu pazpabomku npoepammuoco obecneuenus, b1.J[.B.14
Komnwvromepnoe mooenuposanue, b1.J[.B.16 I[lpoepammuposanue mobunvuwix ycmpoiicms, b1.J[.B.19
Uncmpymenmanvhnvie cpeocmea pazpabomku cucmem, b1.J][.B.20 Yenosexo-mawunnoe e3aumoodeticmaue,
b1.J1.B.2.3.2 Paspabomxa eeb-npunodicenuti, b2.I1.B.V.l O3nakomumenvnas npaxkmuxa, b2.I11.B.I1.2
Texnonoeuueckas (npoOeKMHO-MEXHON02UUECKAs) NPAKMUKA

3 TpeGoBanusi K pe3yJbraraM 00y4eHHUs O JUCHHUILIHHE

[Ipouecc n3yueHus: AUCUMILTUHBI HAIIPaBiieH Ha (POPMHUPOBAHKE CIETYIOIUX PE3yIbTaTOB 00yUeHuUs

KOI[ 1 HAUMCHOBAHUC HJ'IaHI/IpyeMBIe PEe3yIbTaThbl o6yquH$[ 110
KO,Z[ 1 HAMMCHOBAHHNC MHAUKATOPA

OPMHUPYEMBIX HCHUIIIIMHEC, XapaKTCPpHU3 ITKUEC 3TAIlbl
(b PMHDY! JOCTHKCHHA KOMIICTCHIIMHN et » Xap PH3YIO

KOMITETEHIIUHN dbopMUpOBaHUs KOMITETEHIIUI
OIIK-8 Cnocoben OIIK-8-B-1 3naet anroputmMuueckue |3HATh:
pa3pabaTbiBaTh SI3BIKU TIPOTPAMMHPOBAHMUS, OCHOBHBIE SI3bIKU MPOTPAMMHUPOBAHUS U
aNrOpPUTMBI U OTIEpAIlMOHHBIE CUCTEMBI U 000JIOUKH, |paboThI ¢ 0a3aMU JAHHBIX, OTIEPAIIHOHHBIC
MIPOrpaMMBhl, COBPEMEHHBIE Cpeibl pa3paboTKU CUCTEMBI U 000JIOYKH, COBPEMEHHBIE
MIPUTOIHBIE JISt IPOrPaMMHOTO 00eCTIeueHUs MPOrpaMMHBIE Cpeibl pa3paboTKu
MPAKTUYECKOTO OIIK-8-B-2 Ymeet cocTaBisTh WH(OPMAITMOHHBIX CUCTEM U TEXHOJIOTUN
MIPUMEHEHHUS ITOPUTMBIL, TUCATh U OTIAXKHUBATh Ymerh:
KOJIbI Ha SI3bIKE IPOrPAMMHUPOBAHUS,  |[IPUMEHSTH SI3bIKH IPOTPAMMUPOBAHUS U
TECTUPOBATH pabOTOCTIOCOOHOCTH paboThl ¢ 6a3aMu TaHHBIX, COBPEMEHHBIE
MPOTrpaMMBbl, THTETPUPOBATH MPOrpaMMHBIE CpeNbl pa3paboTKu
MPOrpaMMHBIE MOTYIIH WH(OPMAITMOHHBIX CUCTEM U TEXHOJIOTUI
OIIK-8-B-3 Bnaneet si3b1koM JUISL aBTOMAaTH3aIlluU OU3HEC-TIPOIIECCOB,
MIPOTrpaMMHUPOBAHUST; HABBIKAMU pelIeHus] MPUKIaJAHbIX 3a7a4 Pa3IMUYHbIX
OTJIAQJKU U TECTUPOBAHUS KJIaCCOB, BeJICHHS 0a3 TaHHBIX U
paboTOCIIOCOOHOCTH MPOTPaAMMBI WH(OPMAITMOHHBIX XPaHWIIHII]




Konx 1 HaumenoBanme
(bopMHpyeMBbIX
KOMIIETEHIINI

KOI[ 1 HAMMCHOBAHUC MHUKATOpA
JOCTHKCHHNA KOMIICTCHITNHN

[TnanupyemMsbie pe3ynbTaThl 00yUEHUS 110
JTUCHHUTUTMHE, XapaKTePU3YIOIIHE TAIlbI
(dbopMUPOBaHUS KOMITETCHITUH

Baaners:
HaBBIKAMH HpOFpaMMI/IpOBaHI/IH, OTJIAAKHN

N TCCTUPOBAHUA ITPOTOTUIIOB
MNPpOrpaMMHO-TCXHHUYCCKUX KOMIIJICKCOB

4 CTpyKTYypa M cofep:KaHue AU CHUNITHHBI

4.1 CTpyKkTypa TUCHHUNJIMHBI

OO011ast TpyA0EMKOCTh AUCHUILINHBI cocTaBisgeT 10 3aueTHbIX enuHul (360 akageMUyecKuX 4acoB).

TpynoeMkocTs,
Bun pabotet AKaJeMHYECKHX 9aCcOB
1 cemectp | 2 cemectp BCETO
Oo0uasi Tpy10€éMKOCTh 144 216 360
KonrakTHas padora: 85,25 86,5 171,75
Jlexumu (JI) 34 34 68
[Tpaktuueckue 3anstus (I13) 16 16 32
Jlaboparopusie padots! (JIP) 34 34 68
Koncynpranun 1 1 2
WnnuBuayanbHas paboTa 1 HHHOBAIIMOHHBIE (DOPMBI YUeOHBIX 1 1
3aHATUI
[TpomesxyTouHas arrectamus (3a4eT, IK3aMEH ) 0,25 0,5 0,75
CamocrosiTesibHasi pabora: 58,75 129,5 188,25
- gvinoaHeHue Kypcosot pabomul (KP), 50 50
- 8bINOJHEHUE UHOUBUOYATbHO20 MBopyeckoeo 3adanus (UT3); 20 20
- camono02omoska (npopabomxa u no8mopeHue 1eKYUOHHO2O 16 30 46
mamepuana u mamepuand y4eOHUKo8 U y4eOHbIX nocoOuUll,
- 10020MOBKa K 1a00PAMOPHLIM 3AHAMUAM, 10 20 30
- 10020MOBKA K NPAKMUYECKUM 3AHAMUAM, 10 28 38
- N0020MOBKA K PYOENCHOMY KOHMPOIO U M.N.) 2,75 15 4,25
Bujx uToroBoro KOHTpoOJIs (3a4eT, IK3aMeH, IK3aMeH IK3aMeH
aupdepeHIUPOBaHHBIN 3a4€T)
Paznensl qucnuIuiMHbL, H3ydaembie B 1 cemecTpe
KomnuuecTBo yacos
Ne HaumenoBanue pasnenon ayAnTopHad BHEay]I.
paznena BCETO pabota
T 13 | 1P pabora
1 3HAKOMCTBO CO CPefoH 14 4 2 4 4
2 YcioBHBIN onepaTop 14 4 2 4 4
3 [TpocThie BCTpoeHHbIE (YHKIMH 8 2 2 4
4 Iuxn While 14 4 2 4 4
5 Huxn for 14 4 2 4 4
6 true u False, break u continue 8 2 2 4
7 BrosxeHHBIE LIUKIEI 12 2 2 2 6
8 MHoxecTBa 12 2 2 2 6
9 Crpoku. Cpe3ssl 12 2 2 2 6
10 Cnucku 12 2 2 2 6
11 Koptexu. [IpeobpazoBanue KOJUIEKIUN 10 2 2 6




KonuuectBo yacoB
Ne Hanmenosanue pasnenos ayrutoprad BHEayJl.
paznena BCETO pabora
T 113 | P pabora

12 Mertonst split 1 join. CincouHbIe BBIPAYKEHHS 10 2 2 6

Uroro: 144 34 | 16 | 34 60

Paznens qUCIUIUIMHEBL, H3yd9aeMble B 2 ceMecTpe
KonnuectBo yacos
Ne Hanmenosanue pasnenos ayrutoprad BHEayJl.
paznena BCETO pabora
T 113 | 1P pabota

13 MeTobl CIMCKOB U CTPOK 20 4 2 4 10
14 BrioxenHnbie criucku 20 4 2 4 10
15 CrnoBapu 14 2 2 10
16 Oynkuuu. Bo3ppanienue 3HadeHnit u3 GyHkimit 20 4 2 4 10
17 OO6nacT BUIUMOCTH NepeMeHHbIX. DYHKIINU: 20 4 2 4 10

nepeiada mapameTpoB. OYHKINH ¢ IEPEMEHHBIM

YHCIIOM apTyMEHTOB
18 JIssmOna-pyHkumn 14 2 2 10
19 O6padoTka xoyutekiuid. [ToTokoBbI BBOA Sys.stdin 18 2 2 2 12
20 HTeparopsl v KOJUTCKITHH 18 2 2 2 12
21 bubmuorexu Python. Hacts Nel (Moaynu 18 2 2 2 12

CTaHJAPTHOU OMOTMOTEKN)
22 bubmuorexn Python. Yacte Ne2 (rpaduka + 3ByK) 18 2 2 2 12
23 bubnuorexn Python. Yacte Ne3 (mopdomorus) 16 2 2 12
24 bubnuorexn Python. Yacte Ned (moxymeHTHI) 16 2 2 12

Uroro: 216 34 | 16 | 34 132

Bcero: 360 68 | 32 | 68 192

4.2 Conepxanue pa3iejoB IUCHUATIIAHBI

1. 3HakoMCTBO €O cpenoi

Beenenne. 3nakomctBo ¢ IDE. Komanma print(). Tectupyromas cucrema. Komanma input().
[Tepemennbie. TpaccupoBka

2. YcJIOBHBIH onepaTop

Ycnosuslii oneparop. CioxHoe ycnoBue. Jlorndeckue onepauun. Bioxennsie ycnoBusa. Onepanuun
Haj crpokamu. Komannaa in

2. IIpoctbie BcTpoeHHBbIE QyHKIMU

Tumbr nanueix. Omnepanuu Hajg uuciaamu. llemouncnennoe nenenue. Ilpuopurer omneparuii.
[Ipocreiimue Gynxun. OOMeH 3HaUeHUSMU IEPEMEHHBIX

3. Huxa While

Hukn while. CocraBHoit omeparop mnpucBauBanusi. CurHan ocraHoBku. [lojcuer konmuecTBa
AIIEMEHTOB, YIOBJIETBOPSIOUINX ycIoBuI0. [lonck MakcuMyMa U MUHUMYyMa.

5. Imka for

HmenoBanHble aprymeHThl QyHkiuu print. CrenuanbHble CHMBOJBI B cTpokax. Iluki for.
Cornamenust 00 IMEHOBaHUU MepeMeHHbIX. HauanbHOe 3HaYeHHe U ar uTeparopa B range.

6. true u False, break m continue

Jlornyeckuit Tun aaHHbIX. Mcmons3oBanue (aroB. Omnepatoper break u continue. BeckoHeuHbie
IUKITBI

7. Bi10:KeHHBbIE HMKJIbI

Brnoxxennsie mwmkibl. [lpunnun pabotel. ['paduueckoe MpencTaBlIeHHE BIIOKEHHBIX IUKIIOB.
Omneparop break u continue BO BIOKEHHBIX ITHKJIAX

8. MHoxecTBa



OObexThl THNA set. Onepanuy Hag MHOXecTBOM. Onepanun HaJ AByMsi MHOXecTBaMu. CpaBHEHHE
MHO’KECTB

9. Ctpoxu. Cpe3sbl

Crpoka kak KoJieKkius. YTo MbI 3HaeM o cTpokax. MHpaekcamusi B crpokax. Ilepebop smemeHTOB
CTPOKH. XpaHEHHE TEKCTOB B NTaMATH KoMIbloTepa. Cpe3bl CTPOK

10. Cnucku

Crnucku. Cosmanue crnmckoB. MHnmekcanus B ciuckax. JloO6aBneHue snemenra B crucok. [lepebop
a5eMeHTOB criricka. Cpesbl CIUCKOB. YianeHue 31eMeHTOB. CIMCKU U MacCUBBI

11. Koprexu. [IpeodpazoBanue KOLJIEKIUH

Koprexu. IlpucBamBanue koprexxeil. CoprupoBka my3slppkoM. [IpeoOpas3oBanus Mexay
KOJUIEKIIUSIMU

12. Metoapni split u join. CiucouHble BbIpaKeHUst

Meronst split m join. Crnucouneie BbIpakeHHs. VICTONb30BaHWE CIHMCOYHBIX BBIPAKEHUH B
aprymeHTax MeroioB split u join. CuuTbIBaHUE 3HAUEHUH, BBEACHHBIX OJTHOM CTPOKOM

13. MeToabl CIMCKOB U CTPOK

Kak mnonp3oBarbecst Tabnuumamu. Metoasl cnuckoB. Metoasl crpok. ®Dynknuum dir u help.
®dopmatupoBaHHbI BBIBOJ. f-cTpoku. llemouku BBI30BOB. Mcrmonb3oBaHre METONIOB CHUCKOB. CTpyKTypa
maHHbIX «CTexy

14. BioxkeHHbIe CTUCKH

Brnoxennsie criucku. [[BymepHbIe BiOKeHHBIE cnMcKd (Marpwiibl). Co3gaHue IBYMEPHOTO CITHCKA.
[TepeGop sneMeHTOB IByMEpHOTO cricka. BeIBO crivcka Ha 3KkpaH. Marpuiibt

15. CnoBapu

3HakoMcTBO co cioBapsiMu. Cosnanue cioBaps. OOpaiieHue K 3IeMeHTy cioBaps. [[oOaBrneHue u
yaaneHue aeMeHToB. [IpoBepka Hanmuus sneMeHTa B ciaoBape. HecTpokoBbie Kimrour. MeToasl ClioBapeil.
JlommycTUMBbI€ TUIIBI KITHOYEH

16. ®ynkuuu. Bo3Bpamenue 3Ha4eHuil U3 QyHKuuin

OyHKIMS Kak Ccrnocod TIpynmnmupoBarh KOMaHIbl M HMMEHOBaThb y4yacTKu Koja. OrmpeneneHue
npoctedmux GyHkuuid. HadanpHbie 3HAaHUS O JJOKATHHBIX IEPEMEHHBIX. APTYMEHTHI (PYHKITHI

17. O6aactu BHAUMOCTH MepeMeHHbIX. OYHKUMH: Nepenada mnapamMerpoB. MOYyHKUMH C
NepeMeHHbIM YHMCJI0M APTYMEHTOB

JlokanpHble M mI0OanmbHBIE nepeMeHHble. OOmactu BuauMOCTH. Vcnonb3oBaHUE IIOOAIBHBIX
MEPEeMEHHbIX. ApryMeHThl (yHKIMI KakK JOKalbHble MepeMeHHble. OTinune MeXIy IepeMeHHON u
3HaueHneM. DyHKIMU, U3MEHSIONINE 3HaYeHHe apryMmeHTa. M3mMeHseMocTh U HEM3MEHSIEMOCTh OOBEKTOB.
PacnakoBka u 3amakoBka 3Ha4€HUH. ApPrymMeHThl MO ymMoyidaHui0. MiMeHoBaHHbIE apryMeHThl. MHCTpyKIMs
pass. CormacoBaHHOCTb apTyMEHTOB.

18. ®ynkunu kak 00beKT. JIamoOaa-pyHkuumn

OyHkuMs kak o0bekT. OyHkuuu Boicuiero nopsaka. Oynknus filter. Jlamona-bynkunu. OyHKINS
map. Erie HeMHOTO 0 CITMCOYHBIX BhIpakeHHsIX. KoMOMHMpoBaHue GpyHKINI

19. Oopadborka kosuteknuii. [loroxkoBblii BBOJ Sys.stdin

Urepupyembie 00bekThl. [Touemy filter u map Bo3Bpamarot He criucokto. @yHkuuu max/min/sorted u
UCIIOJIb30BaHUE KITtoua cCOpTUpoBKU. [IpoBepka koyutekuuid: all, any. [TotrokoBsriii BB stdin

20. UtepaTopsbl 1 KONJICKIIHA

HtepupyeMble 0OBEKTBI: MTEPATOpPbl M KOJUIEKIMH. BcTpoeHHble ureparopbl. KomOumHMpoBaHuE
uteparopoB. CoBMecTHbIe JeicTBUs Haja Kosekiusmu. DyHkuus zip. Moxyns itertools. Cseprka
uteparopa. dynkuus reduce. I'pynnuposka snemeHToB. @YHKIUS groupby

21. buoimorexn Python. Hacts Nel (Moaynu cranaapTHOM 0HO/IMOTEKH)

bubnuorexn kak Hacneaue. Pemosurtopuit PyPl. Berpoennsie momynu. Moayne Moayns random.
Mopayns datetime. Mozayns pprint

22. buboiuorexn Python. Hacts Ne2 (rpaguka + 3ByK)

O6paboTtka uzoOpaxenuii. PactpoBbie m3oOpaxkenus. PIL. YcranoBka Oubmuorek. MoJenbHBIM
npumep. Co3nanue u3obpaxenuit u pucopanue. PunbTpel. [oToBble PyHKIMU. MoOTyns wave

23. bu6auorexku Python. Yacts Ne3 (Mmopdosiorus)

bubmorexka pymorphy2. Mopdonorudecknii ananmu3. Pabora c¢ teramm. IlocraHoBka cioB B
HayanpHy0 (popmy. CortacoBaHUE ¢ YUCITUTEIBHBIMU



24. buoiuorexu Python. Yacts Ne4 (10KyMeHTBI)

Pabora ¢ nokymenramu. Co3qaHue TEKCTOBOTO JOKyMeHTa. Pabora ¢ TOKyMEHTOM Kak C MIaOlIOHOM.

Cosznanne npesenranuii. Co3nanue Tabmm Excel

4.3 JlabopaTopHble padoThl

Ne JIP Ne HanmenoBanue 1abopaTtopHbIX padoT Kou-Bo
pasnena 9acoB
1 1 3HAKOMCTBO CO Cpeioi 2
2 2 YCIIoBHBIN OmepaTop 2
3 3 [TpocTeie BCTpoeHHBIE (DYHKITUU 2
4 4 Huxa While 2
5 5 Iukn for 2
6 6 true u False, break u continue 2
7-8 7 BrioxxeHHbIE IUKITBI 4
9-10 8 MHoxecTBa 4
11-12 9 Crpoku. Cpessl 4
13-14 10 Crmcku 4
15-16 11 Koptexu. [IpeobpazoBanue KoJuteKIui 4
17-18 12 Mertoag! split 1 join. CriucouHble BHIpaKEHUs 4
19 13 MeTo/TbI CIFICKOB B CTPOK 2
20 14 BrioxeHHbIe cIMCKU 2
21 15 CrnoBapu 2
22 16 Oynkuuu. Bo3ppanienne 3Hadennit u3 GyHkimit 2
23 17 OO6nacty BUAMMOCTH IepeMeHHbIX. DYHKITNHU: Tepeaada mapaMmeTpoB. 2
OyHKIMY ¢ IEPEMEHHBIM YHCIIOM apryMEHTOB
24 18 JIssmOma-yakum 2
25-26 19 O6padoTka xkomwtekiuid. [ToTokoBbI BBOA Sys.stdin 2
27-28 20 HtepaTopsl 1 KOJUTCKITUI 2
29-30 21 bubnuorexn Python. Yacte Nel (Moaynu cranmapTHO#M OMOIHOTEKN) 4
31-32 22 bubmuorexu Python. Yacte Ne2 (rpaduka + 3ByK) 4
33-34 23 bubnuorexu Python. Yacte Ne3 (mopdomorus) 4
35-36 24 bubmuorexu Python. Yacte Ned (moxymeHTHI) 4
HUroro: 68
4.4 IlpakTHyeckue 3aHATUSA (CEMUHAPBI)
Ne zansTus Ne Tema Kox-zo
pazzgena 4acoB
1 1 3HAKOMCTBO CO Cpelloil 2
2 2 YcnoBHBIN onepaTop 2
3 3 IIpocThie BCTpoeHHbIE (DYHKIIUU 2
4 4 Huka While 2
5 5 Huxn for 2
6 6 true u False, break u continue 2
7 7 BiosxeHHBIE LUK 4
8 8 MHoxecTBa 4
9 9 Crpoku. Cpe3ssl 4
10 10 Cnucku 4
11 11 Koprexu. [IpeobpazoBanue kojuieKuui 4




Ne Koin-Bo
Ne 3ansaTus Tema

pasnena 4acoB

12 12 Mertonpl split 1 join. CicouHbIe BBIPKEHHS 4

13 13 MeTo/1bl CIICKOB U CTPOK 2

14 14 BiosxeHHbIE CIUCKU 2

15 15 CnoBapu 2

16 16 Oyukimn. Bo3spamienue 3HaueHni n3 GyHKIUH 2

HUroro: 32

4.5 KypcoBasi padora (2 cemectp)

IIpumepnvie memvi Kypcosvix pabom

1. Peanmuzamuss mOporpaMMHOTO TPUIOKEHUS JJS BBIYMCIEHUS OCHOBHBIX CTaTUCTHUECKHX
3aBUCHUMOCTEHN U TIOKa3aTeseil JaHHBIX.

2. Peanmuzanus NporpaMMHOTO TPWIOKEHMSI JUIsl COCTABJICHHUS 3alIM(PPOBAHHBIX COOOIIECHHIA
METOJIOM 3aMEHBI.

3. Peanuzauusg mnporpaMMHOTO MNPUIIOKEHUS JUIs BBIYUCIEHHUS KOPHEH CHCTEMbl JIMHEHHBIX
anrebpanyeckux ypaBHeHUN MeTozioM ["aycca.

4. Peanuzansi mporpaMMHOTO NPUJIOKEHUS ISl BBIYUCICHUS MaKCUMyMa HEJIMHEHMHON (QyHKIMH
METOJIOM 30JIOTOTO CEYECHHSI.

5. Peanu3zanus mporpaMMHOTO MPHIJIOKEHUS AJIi MOCTPOEHUSI F€OMETPUUYECKUX IUIOCKUX (GUTyp U
BBIYMCIICHUS UX IUIOIIAIU U TIEPUMETPA.

6. Peanuzanus mporpaMMHOTO MNPUIIOKEHUS JUIS BBIUMCIEHHS OOBEMOB, IJIOLIAJAN MOBEPXHOCTH,
ionaiel rpaHel TpexMepHbIX QUTyp.

7. Peanusanus nporpaMMHOTO HNPUIIOKEHHUS JUISl CTATUCTUYECKOTO aHAJIN3a TECTOB.

8. Peanmu3anust nporpaMMHOIO NMPUIIOKEHUS IS COCTABIICHUS CIOBAPS] NHOCTPAHHBIX CJIOB.

9. Peanmm3anusi mporpaMMHOIO MPUJIOKEHUS U1 BBIYMCIICHHS CIIO)KHOCTH MApOJIsi M XPaHEHUs
napoJen.

10. Peanuzanus nmporpaMMHOTO NPUIIOKEHUS ISl UTPbI B KPECTUKUHOIUKH.

11. Peasinzanust mporpaMMHOTO MPUIJIOKEHHUS PEIICHUS 3a1a4 KOMMHBOSKEDA.

12. Peanu3anust nporpaMMHOIO MPUJIOKEHUS COCTABIIEHUS CIIMCKA IPOLYKTOB

13. Peanu3anust nporpaMMHOIO MPUJIOKEHUSI UMUTHPYIOIIETO MAalIUHY ThrOpUHTA.

14. Peanu3anusi nporpaMMHOIO MPUJIOKEHUS ISl COCTABICHUS PACIIMCAHUS 3aHATHH.

15. Pa3zpaboTka mporpaMMHOTO IPUJIOKEHHUS ISl U3YyYE€HUS BPEMEHHOM CII0KHOCTH aJTOPUTMOB.

16. PazpaboTka mporpaMMHOT0 IPUJIOKEHHUS U BU3yaJIU3allM KOHEYHOTO aBTOMATa.

17. PazpaboTka mporpaMMHOTO IMPUJIOKEHHUS ISl peIlieHrs KOMOWHATOPHBIX 3a/1au.

18. Pa3zpaboTka mporpaMMHOTO MPUIIOKEHUS I B3JIOMa Mapojsl METOA0M mepedopa.

19. Pa3zpaboTka mporpaMMHOTO MPUIOKEHUS JUI BEIYUCICHUS CIOKHOCTH Mapoieil.

20. PazpaboTka mporpaMMHOTO MIPUIIOKEHHUS TSl UTPbI «OKU3HBY.

21. Pa3paboTka mporpaMMHOTO MIPUIIOKEHHUS JUTsI BU3yaIU3aIliH OCHOBHBIX 3aKOHOB MEXaHUKH.

22. Pa3paboTka IporpaMMHOTO TIPUIIOKEHHS ISl PEILICHUs TUTIOBBIX 33734 ONTHKU.

23. Peanuzanus nporpaMMHOTO MPUIIOKEHUS ISl UMUTALUU aropudmo Mapkosa.

24. Pean3zanusi IpOrpaMMHOTO MPUIIOKEHUS ISl BU3YATIU3AI[UU 3aKOHOB T€HETUKH.

25. Peanu3aryst mporpaMMHOTO MPUIIOKEHUS JUTsl aBTOMATU3alui paboThl CyAbU.

5 Y4eOHO-MeTOMHYECKOE 00ecIeueHne THCIUIIIHHDI
5.1 OcHoBHas auTEpaTrypa

Hlenynpko, B. M. OcCHOBBI mporpaMMHUpOBaHUSI Ha s3bIKE BBICOKOTO ypoBHs Python : yueGnoe
nocobue : [16+] / B. M. lllenynsko. — Poctos-Ha-/lony ; Taranpor : FOxxHbIii (enepanbHbIil YHUBEPCHUTET,
2017. — 147 c. : WJL. — Pexxum JOCTyna: o MO/IMHCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=500056. — butmuorp. B ka. — ISBN 978-5-9275-2649-
9. — Tekcr : anexrponHsli. lenyapko, B. M. OcHOBBI mporpaMMHpOBaHUsI Ha S3BIKE BBHICOKOTO YPOBHS
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https://biblioclub.ru/index.php?page=book&id=500056

Python : yuebGnoe mocobme : [16+] / B. M. llenyapko. — PoctoB-Ha-Hony ; Taranpor : HOxHbIH
denepanbubiii  yamBepcuter, 2017. — 147 c¢. : wmn. — Pexum JgocTyma: TO TOIIUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=500056 . — bubsiwuorp. B ki. — ISBN 978-5-9275-2649-
9. — TeKkcT : AMEeKTPOHHBIH.

XaxaeB, 1. A. IlpakTuKyM 1O aJrOpUTMHU3AIMH U IporpaMMupoBanuio Ha Python: kypc : ydeGHOe
nocobue : [16+] / U. A. XaxaeB. — 2-e u3f., ucrnpas. — Mocksa : Harmonanbueiii OTKpPBITBI YHHUBEPCUTET
«HUHTYUT», 2016. - 179 c. : wn. — Pexum  jgocryma: 1O  TOJMUCKE.  —
URL.: https://biblioclub.ru/index.php?page=book&id=429256 . — bubmuorp. B kH. — TeKCT : 37€KTPOHHBIIA.

Cyzu, P. A. 31k nporpammupoBanus Python : yae6Hoe mocobwme : [16+] / P. A. Cy3u. — 2-e u3n.,
ucnp. — Mocksa : arepuet-Yausepcutetr Mupopmanmonnsix Texnomnoruit (MHTYUT) : bunowm.
Jlaboparopus 3nanui, 2007. — 327 ¢. — (OcHOBBI HHPOPMAIIMOHHBIX TEXHOJIOTHH). — PeXXuUM gocryma: mo
noxmucke. — URL: https://biblioclub.ru/index.php?page=book&id=233288 — ISBN 978-5-9556-0109-0. —

TeKCT : 2EeKTPOHHBIN.

5.2 lonosiHuTeIbHAS JIUTEPATypa

Sweigart, A. Pa3paboTka KOMIBIOTEpHBIX UTp Ha si3bike Python : [16+] / A. Sweigart. — 2-e¢ u3n.,
ucrp. — Mocksa : Haumonaneueiit OtkpsiTeiit YHusepcuretr « MTHTYUTy», 2016. — 505 c. : wi. — Pexum
nocryna: mo mnoamucke. — URL: https://biblioclub.ru/index.php?page=book&id=429009. — Tekcr
IEKTPOHHBIN.

banmxer, A. C. Maremaruka Ha Python : yue6HO-MeTommyeckoe mocoome : [16+] / A. C. bammxsl,
M. b. XpuniynoBa, U. A. AnekcannpoBa. — Mocksa : IIpomereit, 2018. — YHacts 1. DneMeHThI JTUHEWMHOMN
anreOppl M aHaTUTHYECKOM rTeomeTrpuu. — 76 c¢. : Tabm. — Pexum [ocTyma: MO TOAMUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=494849. — bubauorp. B ka. — ISBN 978-5-907003-86-
6. — TekcT : AMEeKTPOHHBIH.

5.3 Ilepuoauyeckue u3IaHUA

1. XKypnan «BecTHUK KOMITBIOTEPHBIX M HHPOPMAIIMOHHBIX TEXHOJIOTHH »
2. XKypnan «HpopManmoHHbIE TEXHOJIOTUN U BBIYUCIUTEIbHBIE CUCTEMBD)
3. Kypnuan «CrangapTsl 1 Ka4€CTBOY»

4. Kypnan «IIpuknagHas napopmaTukar

5.4 UnTepHeT-pecypchbl

5.4.1 CoBpemennble npodeccuoHaIbHble 0a3bl JAHHBIX M HHPOPMALMOHHbIE CIIPABOYHBbIE
CUCTEMBbI:

1. Hayunas 6ubnuoreka - http://niv.ru/ Jloctyn cBoOOaHBI#H

2. eLIBRARY.RU - wwwe.elibrary.ru  Joctyn cBoOomubiii. HeoOxomuma WHIUBHIyal bHAsS
perucTpanus B JOKaJIbHON CETH By3a.

3. Infolio - YuuBepcurTerckasi 3j1ekTponHas oudauorexa — http:// www.infoliolib.info/

5.4.2 Temarnyeckne npodeccHOHAJbHBbIC 0a3bl AAHHBIX M HH(OPMaLMOHHBIC CIPAaBOYHbIC
CHCTEMBI:

1. [MTopran uckyccrBenHoro unremiekra — AlPortal

2. Web-rexnonorun — Web-rexnonorun

3. OnexrponHas 6ubnuoreka MHcTUTyTa MpUuKiIagHoi Maremaruku uM. M.B. Kenzpiina —
OJleKTpoHHag OMOIMoTeKa myonukanui MHctuTyra npukiagHoil Maremaruku M. M.B. Kemapima

PAH
5.4.3 DaexkTpoHHbIe OUOJIHOTEYHbIE CHCTEMbI

1. DnexTpoHHO-OMOIMOTEYHAs cucteMa «Jlaupy» - http://e.lanbook.com/



https://biblioclub.ru/index.php?page=book&id=500056
https://biblioclub.ru/index.php?page=book&id=429256
https://biblioclub.ru/index.php?page=book&id=233288
https://biblioclub.ru/index.php?page=book&id=429009
https://biblioclub.ru/index.php?page=book&id=494849
http://niv.ru/
http://www.elibrary.ru/
http://www.infoliolib.info/
http://www.aiportal.ru/articles
http://htmlweb.ru/
http://window.edu.ru/resource/753/50753
http://window.edu.ru/resource/753/50753
http://e.lanbook.com/

2. OBC «YuuBepcurerckas oudiauoreka online» - http://www.biblioclub.ru/
3. HanmonaneHas anexrponHas ounbnmuoreka (HOB) - https://rusneb.ru/

5.4.4 JlonosnurtenbHble UHTEpHET-pecypcehl

1. https://www.ixbt.com -

HNurepHer-usnanue o

KOMIIBIOTEPHOM  TEXHHUKE,

MH(GOPMALIMOHHBIX TEXHOJIOTUAX U MPOTPaMMHBIX MpoaykTax. Ha caiite myOnukyrorcs HoBoctu IT,
CTaThu ¢ 0030paMHu M TECTAaMH KOMITBIOTEPHBIX KOMIUIEKTYIOIINX M MPOTrPaMMHOTO 00eCIICUeHHS.

2. http://www.intuit.ru — UHTYUT — HaunoHanbHbINA OTKPBITHIA YHUBEPCUTET.

3. https://openedu.ru/course/urfuPRGRMM/-  «OtkpeiToe  oOpazoBanue», MOOK:
TexHoNOTHH MPOTrPAMMHUPOBAHHSI

4, https://openedu.ru/course/urfu/CSHARP/- «OTKpBITOC 00pa3oBaHuEy, MOOK:
[IporpamMmmupoBanue Ha C#

5. https://openedu.ru/course/ITMOUniversity/PADS/ - «Otkpeitoe obpasoBanue», MOOK:
ANTOPUTMBI IPOrPaMMHUPOBAHUS M CTPYKTYPHI JAHHBIX

6. https://www.coursera.org/learn/c-plus-plus-red - «Coursera», MOOK: OcHoBBI pa3paboTku Ha

C++: KpacHbIif mosic

5.5 IlporpammHoe obGecneuenue, npodeccuoHajJbHble 0a3bl JaHHBIX M HHGOPMAIMOHHbIE

ClIpaBOYHbIEC CUCTEMDBI

Tun mporpaMMHOTO 0O€CTICUeHUS HaumenoBanue CxeMa JIMIEH3UPOBaHUs, PEKUM JTOCTyIa
PEJ] OC O0pazoBarenpHas nunensud ot 11.07.2022 1. na 3
«CTaHIapTHAS» roza uis 240 pabo4YMX MECT B paMKax COIIAILEHUS
Onepaionnas cucrema uist PaGounx o corpymuanaecte ¢ 000 «Pex Codr» Ne 305/06-
CTAHIH 22V ot 28.06.2022 1.
AJBTEpHATUBHAS PeATA3AIIHS CPEIIBI CBO6OI[H.O? H.O ’ . .
) https://wiki.winehg.org/Licensing
WCIIOTHEHHS TTporpamMm Microsoft WINE
Windows ans OC Ha 6a3ze sapa
Linux
_ ) ) Coboanoe I10,
OducHbrii maker LibreOffice https:/libreoffice.org/download/license/
nano CsobOognoe I10, gBasgeTcs KOMIOHEHTOM
OTICPAIMOHHBIX CUCTEM Ha Oa3e sapa Linux
Csoboanoe I10,
TeKCTOBBI PEIAKTOP Notepad-++ https://notepad-plus-plus.org/
CsobOomguoe I10,
VSCodium https://github.com/VVSCodium/vscodium/blob
/master/LICENSE
. CsobOoganoe I10,
MirepHer-6oavse Chromium https://www.chromium.org/Home/
p paysep Trexc.Epavae becnnarnoe 110,
JICKC.bpaysep https://yandex.ru/legal/browser _agreement/
CsobOoganoe I10,
Memanpourpsisaress VLC https://www.videolan.org/legal.html
5 CsobOoxanoe I10,
I'paduueckuii peaakrop GIMP https://www.gimp.org/about/COPYING
Cso0Ooxanoe 10,
[TporpammuoOe obecrieueHue A Blender

3D-MonenupoBaHUs U BU3YyaIU3aIHH

https://www.blender.org/about/license/
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http://www.biblioclub.ru/
https://rusneb.ru/
https://openedu.ru/course/urfu/PRGRMM/
https://openedu.ru/course/urfu/CSHARP/
https://openedu.ru/course/ITMOUniversity/PADS/
https://www.coursera.org/learn/c-plus-plus-red
https://wiki.winehq.org/Licensing
https://wiki.winehq.org/Licensing
https://libreoffice.org/download/license/
https://libreoffice.org/download/license/
https://libreoffice.org/download/license/
https://libreoffice.org/download/license/
https://libreoffice.org/download/license/
https://libreoffice.org/download/license/
https://libreoffice.org/download/license/
https://libreoffice.org/download/license/
https://libreoffice.org/download/license/
https://libreoffice.org/download/license/
https://libreoffice.org/download/license/
https://notepad-plus-plus.org/
https://notepad-plus-plus.org/
https://notepad-plus-plus.org/
https://notepad-plus-plus.org/
https://notepad-plus-plus.org/
https://notepad-plus-plus.org/
https://notepad-plus-plus.org/
https://notepad-plus-plus.org/
https://notepad-plus-plus.org/
https://notepad-plus-plus.org/
https://notepad-plus-plus.org/
https://github.com/VSCodium/vscodium/blob/master/LICENSE
https://github.com/VSCodium/vscodium/blob/master/LICENSE
https://github.com/VSCodium/vscodium/blob/master/LICENSE
https://github.com/VSCodium/vscodium/blob/master/LICENSE
https://www.chromium.org/Home/
https://www.chromium.org/Home/
https://yandex.ru/legal/browser_agreement/
https://yandex.ru/legal/browser_agreement/
https://yandex.ru/legal/browser_agreement/
https://www.videolan.org/legal.html
https://www.videolan.org/legal.html
https://www.gimp.org/about/COPYING
https://www.gimp.org/about/COPYING
https://www.blender.org/about/license/
https://www.blender.org/about/license/
https://www.blender.org/about/license/
https://www.blender.org/about/license/
https://www.blender.org/about/license/
https://www.blender.org/about/license/
https://www.blender.org/about/license/
https://www.blender.org/about/license/
https://www.blender.org/about/license/
https://www.blender.org/about/license/
https://www.blender.org/about/license/
https://www.blender.org/about/license/
https://www.blender.org/about/license/

Tun mporpaMMHOTO 00eCTICYCHHUS HaumenoBanue Cxema JHMIIEH3UPOBAHUS, PEKUM JIOCTYIA

) ) CpoOoanoe I10,
Android Studio https://developer.android.com/legal.html
WHTerpupoBanHas cpeaa pa3spaboTku . Crobosmoe I10, _
[POTPAMMHOTO 0BECTICUCHHS! Code::Blocks http://www.codeblocks.org/license
Csooomgnoe 110,
NetBeans IDE https://netbeans.org/about/legal/index.html

becnnarnoe 110,

MySQL https://www.mysql.com/about/legal/
Cucrema ynpaienus 6azamu
JTaHHBIX Csooomgnoe 110,
PostgreSQL https://www.postgresql.org/about/licence/
KoHcyfbTanT KommunexT asis 00pa3oBaTenbHbIX YUPEKACHHH 110
NupopmanimonHo-npaBoBas cuctema Mitoc norosopy Ne 337/12 ot

04.10.2012 1., ceTeBoM 10CTYN

6 MartepuajibHO-TEXHHYECKOe O0ecredeHue Q1 CUUIIMHbI

Y4eOHbIC aymUTOPUU JUIS TPOBENCHUS 3aHIATUN JICKIIMOHHOTO THITA, CEMHWHAPCKOTO THIIA, IS
MIPOBEJCHUS] TPYIIOBBIX M HWHAMBHUAYaJIbHBIX KOHCYJIBTALMNA, TEKYHIErO KOHTPOJS MU MPOMEKYTOUHOI
arrectanuu. st mpoBeeHUs 1a00paTOPHBIX PabOT UCIONIB3YIOTCSI KOMITBIOTEPHBIN Kimace (aya. Ne 4-113, 4-
116, 4-117), obopymoBaHHBIM CpPEACTBAMH OPITEXHUKH, MPOrPAMMHBIM OOECICUCHHEM, MEPCOHATBHBIMU
KOMITbIOT€paMH, 00bEIMHEHHBIMH B CETh C BBIXOZIOM B MIHTEepHeT.

AyIUTOpUHN OCHALIEHBI KOMIUIEKTAaMH YYEHUYECKOU MeOeIu, TEXHUYECKUMU CPEACTBaMU 00ydeHus,
CITY)KaIlIUMU JJIs IPEACTABICHUS ydeOHOW nHpOpMauK OOJIBIION ayTUuTOPHH.

[TomemeHnust st caMOCTOSITENIbHOM padOThl 00yYaromMXCsl OCHAIIEHbl KOMIIBIOTEPHON TEXHHUKOM,
MOJKIIoueHHON K cetu «MHTepHeT», M obecrnedeHHeM JJ0OCTyna B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-
obOpazoBarenpHyI0 cpeny OpcKoro ryMaHUTapHO-TEXHOIOrHYeckoro nueturyra (punuana) OI'Y (aym. Ne 4-

307).

HanmenoBanme IIOMCUICHUA

MaTepI/IaHBHOG'TCXHI/I‘ICCKOG obecreuenue

Y4eOHbIe ayTUTOPHUU:

- U1 ITPOBCACHUA 3aHATUH JICKOMOHHOIO
THIIa, CCMHUHApPCKOI'O TUIIA,

- U151 TPYNIOBBIX U UHIUBUYAJIbHBIX
KOHCYJIBTaLINM;

- JJI1 TCKYIICTO KOHTPOJIA U HpOMe)KYTOqHOﬁ
aTTCCTallun

VYyeOunas mebenb, Ki1accHas 10CKa, MyIbTUMEIUHHOE
obopynoBaHue (IPOEKTOP, IKpaH, HOYTOYK C BHIXOJIOM B
cetb «MHTEpHET»)

Kommnbrorepusie kinaccol Ne 4-113, 4-116, 4-
117

VYuebHast MeOeIb, KOMITBIOTEPHI (29) ¢ BHIXOIOM B CETh
«MIHTEpHET», MPOEKTOP, 3KpaH, JTUIIEH3NOHHOE
porpaMMHO€e obecrieyeHue

ITomerienue 11t caMOCTOSITENBHOM paboThI
oOydarommxcs, 115 KypcoBOro
MIPOEKTHUPOBAHUS (BBIOIHEHUS KYPCOBBIX

YyeOHast Mebenb, KOMIBIOTEPHI (3) ¢ BEIXOJIOM B CETh
«MHTepHET» M 0OecreueHHEM J0CTyMa B 3JIEKTPOHHYIO
nH(HOPMAIMOHHO-00pa30BaTeNbHyI0 cpexy OpcKoro
I'YMaHUTAPHO-TEXHOJIOTUYECKOTO MHCTUTYTA ((uinana)
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pabor)

OI'Y, mporpaMMHO€E 00ecTiedeHIEe

Jns  npoBedaeHus — 3aHATUN

JCKIIMOHHOT'O

TUIIA  UCHOJB3YIOTCA  CIELYIOLIE

JIEeMOHCTPAIIMOHHOTO 000PYyI0BaHHS U Y4€OHO-HATISAHbIE TOCOOUS:

- IPE3EHTALMH K KYpCY JEKIUM.

HaOOPEI
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