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1 He.]'ll/l H 3aJa4Y4 OCBOCHHUA NHUCIHUIIINHBI

Leab ocCBOEHUS JUCHUIUIMHBL HM3y4eHHE 0a30BBIX TOHATHA Teopun HHPOpMAIMU |
AITOPUTMU3AIMH, METOJIOB MpeAcTaBieHuss uHpopmamuu B DBM; oBiazeHne HAaBBIKAMH MOJTOTOBKH,
penakTupoBaHus, 0(OpMIIEHHUS] TEKCTOBOM JOKyMEHTAIMH, TPaQUKOB, JHArPaMM M PHCYHKOB; BBITIOJIHEHUS
apu(METHYECKUX ONepanuii HajJ IBOMYHBIMH YHCIAMH C (UKCHPOBAHHOM M IUIABAIOUICH 3aIlsTOM;
¢dbopMHupoBaHHE CIIOCOOHOCTEH WHCTAUIALMK TPOTPAMMHOTO M alllapaTHOro oOecreueHus Juis
MH(POPMALMOHHBIX ¥ aBTOMATU3UPOBAHHBIX CHCTEM.

3anaun:

— M3y4eHHE OCHOBHBIX MOJIOKEHUH TEOPUH MHPOPMAITUH, KOAUPOBAHUS U AITOPUTMHU3AINH;

— OBJAJICHHE MeToJaMH mpexacTaBieHus uHGopMmanuun B OBM u BbImoiHEHHS apu(MeTHUECKUX
orepanuil HaJl ABOMYHBIMU YHCIaMU C (PUKCHPOBAHHOM U IJIaBAIOIIEH 3alsTOM;

— U3Y4YEHHE TEXHUYECKHX CPEACTB MH(OPMALMOHHBIX TEXHOJIOTHI, OCHOBHBIX MOHATUN U METOAUKH
MHCTAJUILMN POrPaMMHOIO M anmnapaTrHoro odecreyeHus A1 UHPOPMALMOHHBIX U aBTOMAaTU3MPOBAHHbIX
CUCTEM;

— U3YYEHHE U OBJIAJICHUE METOAUKAMU HCIIOJIB30BaHUS IPOrPAMMHBIX CPENICTB.

2 MecTo 1UCHMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI IPOrpaMMbl

JucnunauHa oTHOCHUTCS K 6a30Boi yactu 6moka I «lucuurmmast (MOTyin )»
[IpepexBusutel quctmmuiunsl: b1./[.6. 13 Ungopmamuka

[TocTpexkBU3HUTHI JIACIIUTIIUHBIL: b1.J[B.2 Ochosbi 00bEKMHO-0PUEHMUPOBAHHO2O
npoepammuposanus, b1.J[.B.6 Teopus s3viko6 npocpammuposanus u memoovl mpaucaayuu, b1.J[.B.7
Ilpoepammuposanue catimos, 51.J].B.10 Texnonocuu pazpabomku npoepammrnozo odecnevenus, b1.J[.B.14
Komnvromepnoe mooenuposanue, b1.J[.B.16 [lpoepammuposanue modbunvuvix ycmpovicms, bl1.J[.B.19
HUncmpymenmanvrnvie cpeocmea pazpabomku cucmem, b1.J].B.20 Yenosexo-mawunnoe e3aumooeticmaue,
b1.J1.B.2.3.2 Paspabomxa eeb-npunodicenuti, b2.I1.B.V.l O3nakomumenvnas npaxkmuxa, b2.I11.B.I1.2
Texnonoeuueckas (npoOeKmMHO-MEXHON02UUECKAs) NPAKMUKA

3 TpeGoBanusi K pe3yJbraram 00yYeHHUs MO0 TUCHUIJIMHE

[Ipouecc n3yueHus: AMCUUILITUHBI HAPaBIeH Ha (GOPMHUPOBAHUE CIETYIOLIUX PE3YIbTaTOB 00yUeHuUs

K [Tnanupyemsbie pe3ynbTaThl 00y4eHHs
0]l 1 HAaMMEHOBaHHE Ko v HanMeHOBaHHME MHIMKATOpa
. MO TUCIUIUIMHE, XapaKTepU3yIoIlIne
(hopMUpYyeMbIX KOMIIETEHUIUN IOCTHIKEHHUS KOMIIETEHIIUH o
aTanbl GOPMUPOBAHUS KOMITETCHITHI
OIIK-8 Cnocoben OIIK-8-B-1 3naer 3HaTh:
pa3pabaTbiBaTh AJITOPUTMBI U |QJITOPUTMUYCCKUE S3bIKU OCHOBHBIE SI3BIKH ITPOTPAMMHUPOBAHUS
MPOrPaMMBI, IPUTOJIHBIC U1 |[TPOTPaMMHUPOBAHUSA, U paboThI ¢ 0a3aMu JIaHHBIX,
MPAKTHYECKOTO MPUMEHEHHSI  |OTIEPAIlMOHHBIE CUCTEMBI U OTIEPAIlMOHHBIE CUCTEMBI U 000JIOUKH,
000JI0UKH, COBPEMEHHBIE CPEIbl | COBPEMEHHBIE MPOTPAMMHBIE CPEIbI
pa3paboTKH MPOTPaMMHOTO pa3paboTku HHPOPMAITMOHHBIX
obecneueHUs CHCTEM U TEXHOJIOTHI
OIIK-8-B-2 YMmeer cocTaBaaTh YMeTh:
QITOPUTMBI, TUCATh U OTJIAXKUBATh | IPUMEHSTH S3bIKU
KOZBI Ha SI3BIKE MPOrPaMMHUPOBAHUS U PAOOTHI C
MPOrpaMMUPOBAHHUS, TECTUPOBATh |0a3aMu JaHHBIX, COBPEMEHHBIE
paboTOCTIOCOOHOCTH IPOTPAMMBI, |TIPOTPaMMHBIE CpPebl pa3paboTKH
WHTETPUPOBATh MPOTPAMMHBIE UH(OPMAITMOHHBIX CUCTEM U
MOJIYITH TEXHOJIOTHH JIJII aBTOMAaTU3aI[UN
OIIK-8-B-3 Brnaneer si3p1koM OM3HEC-TIPOIIECCOB, PEIICHUS




Ko n naumeHoBanue
(hopMHUPYEMBIX KOMIIETCHIIUN

KOI[ 1 HAMMCHOBAHUC MHUKATOpa
JOCTHKCHHUA KOMIICTCHIITNN

[Tnanupyemsble pe3ynbraTsl 00ydeHUs
110 IUCLUIUIMHE, XapaKTepU3YIOIIHe
sTansl HOPMUPOBAHUS KOMIIETESHITHI

OTJIaIKU U TCCTUPOBAHUA

nporpaMMHUpPOBaHHA; HABbIKAMU

paboToCOCOOHOCTH TPOTPAMMBI

HpI/IKJ'IaI[HBIX 3a1a4 paSHI/I‘-IHBIX
KJIaCCOB, BeIeHUA 0a3 TaHHBIX U
UH(POPMALMOHHBIX XPaHUIIUII
Baaners:
HaBBIKaMHU IIPOTPaMMUPOBaHUA,
OTJIIadK1 1 TGCTHpOBaHI/ISI HpOTOTI/IHOB
HpOFpaMMHO-TGXHI/I'-IGCKI/IX
KOMIIJICKCOB

4 CTpyKTypa U cofep:KaHue AU CHUTITHHbI

4.1 CTpyKkTypa THCHHUNJINHBI

OO611ast TpyA0EMKOCTh AUCHUILINHBI cocTaBisgeT 10 3aueTHbIX enuHul (360 akageMUYecKuX 4acoB).

TpynoemMkocTs,
Bu paboTtht aKaJeMHYCCKHX 9acOB
1 cemecTp 2 cemecTp BCETO
Oo0uasi Tpy10€éMKOCTb 144 216 360
KonrakTHas padora: 85,25 86,5 171,75
Jlexumu (JI) 34 34 68
[Tpaktuueckue 3anstus (113) 16 16 32
Jlabopatopusbie padotsl (JIP) 34 34 68
Koncynpranum 1 1 2
NunuBuayanpHas paboTa 1 MHHOBAITMOHHBIE (POPMBI YIEOHBIX 1 1
3aHATUI
[TpomesxyTouHas arrecranus (3a4eT, IK3aMEH) 0,25 0,5 0,75
CamocrosiTesibHasi padora: 58,75 129,5 188,25
- gvinoaHeHue Kypcosot pabomul (KP),; 50 50
- 8bINOJIHEHUE UHOUBUOYATbHO20 MBopyeckoeo 3adanus (UT3); 20 20
- camono02omoska (npopabomxa u nosmopeHue 1eKYUOHHO2O0 16 30 46
mamepuana u Mmamepuaida y4eOHUKo8 u y4eOHblx nocooull,
- 10020MOBKA K 1A00PAMOPHLIM 3AHAMUAM, 10 20 30
- 10020MOBKA K NPAKMUYECKUM 3AHAMUAM, 10 28 38
- 10020MOBKA K PYOeNCHOMY KOHMPOTIO U M.N.) 2,75 15 4,25
Bujx uToroBoro KOHTpoOJIs (3a4eT, IK3aMeH, IK3aMeH IK3aMeH
aupdepeHIUPOBAHHBIN 3a4€T)
Paznensl qucnuIuIMHbL, H3ydaembie B 1 cemecTpe
KonuyectBo yacoB
Ne HaumenoBanwue pasaenon ayruTopra BHeay/I.
pazzaena BCETO abora 6
1| m3[ap | PP
1 3HAKOMCTBO CO Cpenoit 14 4 2 4 4
2 YcnoBHBIN onepaTop 14 4 2 4 4
3 [TpocThie BCTpoeHHBIE (DYHKITHH 8 2 2 4
4 [uxn 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 BiosxeHHBIE IUKIEI 12 2 2 2 6




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

8 MHoxecTBa 12 2 2 2 6
9 Crpoku. Cpessl 12 2 2 2 6
10 Cnucku 12 2 2 2 6
11 Koptexu. [IpeobpazoBanue KoyuteKIui 10 2 2 6
12 Mertonst split 1 join. CimcouHBIE BBIPAYKEHHS 10 2 2 6

Uroro: 144 34 | 16 | 34 60

Paznensl qUCIUIUIMHBL, H3yd9aeMble B 2 ceMecTpe
KonnuectBo yacos
Ne HanmenoBanue pasnenos ayrutopHad BHEayJl.
paznena BCETO aboTta
T 1113 | JIp pabota

13 MeTobl CIHCKOB U CTPOK 20 4 2 4 10
14 BrioxeHHbIie CIMCKU 20 4 2 4 10
15 CrnoBapu 14 2 2 10
16 Oynkuuu. Bo3ppanienne 3HadeHni u3 QyHKIMi 20 4 2 4 10
17 O6nactu BUIUMOCTH NepeMeHHbIX. DYHKINU: 20 4 2 4 10

nepemada mapameTpoB. OYHKINH ¢ IEPEMEHHBIM

YHCIIOM apTyMEHTOB
18 JIssmOma-yakum 14 2 2 10
19 O6padoTka xomtekiuid. [ToTokoBbIi BBOA SYys.stdin 18 2 2 2 12
20 HtepaTopsl 1 KOJUTEKITUI 18 2 2 2 12
21 bubmuorexu Python. Yacte Nel (Momynu 18 2 2 2 12

CTaHJAPTHOU OMOITMOTEKN)
22 bubnuotexn Python. Yacte Ne2 (rpaduka + 3ByK) 18 2 2 2 12
23 bubnuorexu Python. Yacte Ne3 (Mopdomorus) 16 2 2 12
24 bubmuorexn Python. Yacte Ned (moxymeHTHI) 16 2 2 12

Uroro: 216 34 | 16 | 34 132

Bcero: 360 68 | 32 | 68 192

4.2 Conepxxanue pa3aesioB JUCHHILIAHBI

1. 3HakoMCTBO €O cpenoi

Beenenue. 3nakomctBo ¢ IDE. Komanga print(). Tectupyromas cucrema. Komanpma input().
IIepemennsie. TpaccupoBka

2. YcJIOBHBIH onepaTop

VYenosubiid oneparop. CinoxHoe ycinosue. Jlornueckue onepauuu. Bioxennsie ycnoBus. Onepanuu
Haj ctpokamu. Komanna in

2. IIpocTbie BCTpOEHHBIC (PYHKIMHI

Tunsel pganHbIX. Onepaunuu Haj uuciaamu. llenouucnennoe nenenue. Ilpuopurer onepanuii.
[Ipocreiimue Gyakun. OOMeH 3HaUeHUSMHU IEPEMEHHBIX

3. Huxa While

Hukn while. CocraBHoit omepatop mnpucBamBaHus. Curnan octaHoBku. [lojcuer KommuecTBa
AJIEMEHTOB, YAOBIETBOPAIOMIUX yca0BHUI0. [lonck MakcumMymMa 1 MUHHUMYyMa.

5. Imka for

HmenoBanHble aprymeHThl (QyHKiuu print. CoernuanbHble CHMMBOJIBI B cTpokax. [lukm for.
Cornamenust 00 IMEHOBaHUU TIepeMeHHbIX. HauanbHOe 3HaYeHHe U IIar uTeparopa B range.

6. true u False, break m continue



Jlornueckuit Tvn naHHBIX. Mcnons3oBanue ¢uiaroB. Omeparopsr break u continue. Beckoneunbie
LUKJIBI

7. Bi10:KeHHBbIE HMKJIbI

Bnoxennsle nukibl. [lpunmunm  pabotel. I'paduueckoe mpencTaBieHHE BIOKEHHBIX —ITHKJIOB.
Omneparop break u continue BO BIOXCHHBIX ITHKJIAX

8. MHoxecTBa

OOwexthl THMA set. Omepanuu Haa MHOKeCTBOM. Oniepanuu HaJ ABYMS MHOecTBamHu. CpaBHEHHE
MHO’KECTB

9. Ctpoxu. Cpe3sbl

Crpoxka kak kosuiekius. Yto mbl 3HaeM o crpokax. Muaekcamus B ctpokax. Ilepebop snemeHToB
CTPOKH. XpaHEHUE TEKCTOB B aMATH KoMIbioTepa. Cpesbl CTPOK

10. Cnucku

Crucku. Cosmanue crmckoB. MHaekcamus B crimckax. JloO6aBneHue snemenra B crucok. [lepebop
aNeMeHTOB criricka. Cpesbl CIUCKOB. YianeHue 31eMeHToB. CIMCKU M MacCUBBI

11. Koprexu. [IpeodpazoBanue KoLK

Koprexu. IlpucBauBanue koprexkeil. CoprupoBka my3slppkoM. [IpeoOpasoBanus Mexay
KOJUIEKLIUSIMHU

12. Metoapn! split u join. CniucouHble BbIpaKeHUs!

Meroapr split u join. CnucouHble BbIpakeHHs. VICIonb30BaHHWE CHHCOYHBIX BBIPAXKEHUN B
aprymeHTax MeroJioB split 1 join. CuuTbIBaHUE 3HAUEHUHN, BBEICHHBIX OJJTHOU CTPOKOM

13. MeToasb! CIUCKOB U CTPOK

Kak mnonp3oBarbess Tabmuumamu. Mertoabl cnuckoB. Metoasl crpok. @yukmuu dir u  help.
®dopmatupoBaHHBIA BBIBOJ. f-cTpoku. llemouku BBI30BOB. Mcrmonb3oBaHME METOOB CMHUCKOB. CTpyKTypa
nmaHHbIX «CTexy»

14. BiioxkeHHbIE CIUCKH

Brnosxennbie cnucku. [IBymepHbIe BiOKE€HHBbIE CHHMCKH (MaTpuibl). Co3naHue JBYMEPHOTO CIIHCKA.
[TepeGop seMeHTOB IByMEpHOTO crucka. BbIBo cricka Ha skpaH. MaTpuilpl

15. CaoBapu

3HakoMcTBO co cioBapsiMu. Cosnanue cioBaps. OOpaiieHue K 3JaeMeHTy cioBaps. /lob6aBrneHue u
yaaneHue aneMeHToB. [IpoBepka Hanmuus sneMeHTa B cioBape. HectpokoBbie kimtour. MeToabl CIOBApEi.
JlomyCTUMBbI€ TUIBI KITHOYEH

16. ®ynkunu. Bo3Bpamenue 3Ha4eHuii u3 GyHKuumii

OyHKIMS KaKk Ccrnocod TIpynmupoBarh KOMaHIbl M HMMEHOBaThb y4yacTKu Koja. OrpeneneHnue
npoctedmux GyHKuid. HadanbHple 3HAaHKUS O JJOKAIbHBIX TEPEMEHHBIX. APTYMEHTHI (YHKITHI

17. O6aactu BHAMMOCTH TepeMeHHbIX. @OYHKIMHU: mNepegadya mnapaMerpoB. POyHKUMH C
NepeMeHHbIM YHMCJI0M APTYMEHTOB

JlokanpHble M mIOOanmbHBIE mepeMeHHble. OOmactu BuAMMOCTH. lVcnonb3oBaHUE IVIOOAIBHBIX
MEPEeMEeHHbIX. ApPryMeHThl (YyHKIMI KakK JOKaldbHbIE NepeMeHHble. OTinyre Mexay IepeMeHHOW U
3HaueHueM. DyHKIUU, U3MEHSIONINE 3HaYeHHE apryMeHTa. M3mMeHseMocTh U HEM3MEHSIEeMOCTh OOBEKTOB.
PacnakoBka u 3amakoBka 3Ha4eHUH. ApPrymMeHThl MO ymMojq4yaHuto. MimeHoBaHHBIE apryMeHThl. MHCTpyKIus
pass. CormacoBaHHOCTh apr'yMEHTOB.

18. ®ynkunu kak o0bekT. JIamona-pyHkuumn

OyHkuus kak o0bekT. OyHkuuu Bbicuiero nopsaka. Oyukmus filter. JlamoOna-dynkuuu. OyHKINS
map. E1le HeMHOTO 0 CIIMCOYHBIX BhIpakeHusax. KomOunupoBanue GyHKInn

19. Oopadorka kosuteknuii. [loroxoBblii BBOJ Sys.stdin

Utepupyembie 06bexThl. [Touemy filter u map Bo3Bpamator He crrcokto. yHKIMM max/min/sorted u
MCIOJIb30BaHuE Kioua copTupoBKu. [IpoBepka komnekmuii: all, any. [lorokoBsrii BBo stdin

20. Utepatopbl ¥ KOJNJIEKINH

Htepupyemble OOBEKTBI: MTEPATOpPbl M KOJJIEKIMH. BcTpoeHHble urepatopbl. KomOuHHMpoBaHUE
uteparopoB. CoBMecTHbIe JneiicTBUs Haj Kouekuusmu. Dynkuus zip. Moaynb itertools. Cseprka
uteparopa. dynkuus reduce. I pynnupoka snemMeHToB. OYHKIHS groupby

21. buboiuorexn Python. Hacts Nel (Moaynu cranaapTHOM OMO/IMOTEKH)

bubnuorexkn kak Hacneaue. Penosuropuit PyPl. Berpoennbsie momynu. Moayns Monyne random.
Monyns datetime. Mozaynb pprint



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

OO6pabotka uzoOpaxenmii. PactpoBeie m3o0Opaxkenus. PIL. YcranoBka OuGmuorek. MoJenbHBIHI
npumep. Co3nanue n3odpaxenuit u pucopanue. PuibTpel. [oToBble QyHKIMH. MOmyns wave

23. budauorexku Python. Yacts Ne3 (mopdosnorus)

bubnuorexka pymorphy2. Mopdonornueckuii ananu3. Pabora ¢ teramu. [locraHoBka ciioB B
HavaneHy0 (popmy. CortacoBaHUE € YUCITUTEIBHBIMU

24. buoauorexn Python. Yacts Ned4 (10KyMeHTHI)

Pabora ¢ nokymentamu. Co3naHue TEKCTOBOTO AOKyMeHTa. Pabora ¢ TOKYMEHTOM Kak ¢ m1abIOHOM.
Cosznanue npesenranuii. Co3nanue Tadmu Excel

4.3 JlabopaTopHbie padoThl

Ne JIP Ne HaumenoBanue nabopaTtopHbIX padoT Kou-Bo
pasnena 9acoB
1 1 3HAKOMCTBO €O cpeioi 2
2 2 YCIIOBHBIN OmepaTop 2
3 3 [TpocTeie BCTpoeHHBIE (HYHKITHH 2
4 4 [uxx While 2
5 5 Iukn for 2
6 6 true u False, break u continue 2
7-8 7 BrioxxeHHbIC TIUKITBI 4
9-10 8 MHoxecTBa 4
11-12 9 Crpoku. Cpe3sbl 4
13-14 10 Criucku 4
15-16 11 Koprexu. [IpeoOpazoBaHne KOJIIEKIIHIA 4
17-18 12 Metons split 1 join. CriucoyHbIC BRIpAKCHHS 4
19 13 MeTo/Tbl CITUCKOB M CTPOK 2
20 14 BrnosxeHHble ciucku 2
21 15 CnoBapu 2
22 16 Oyukiuu. Bo3Bpaienne 3HaueHN U3 QyHKIHI 2
23 17 OO6nacty BUIUMOCTH IepeMeHHbIX. DYHKINU: Tepeaada mapaMmeTpoB. 2
OyHKIMY ¢ IEPEMEHHBIM YUCIIOM apTyMEHTOB
24 18 JIssmOma-pyakum 2
25-26 19 O6paboTka koutekiuid. [ToTokoBbIN BBOA Sys.stdin 2
27-28 20 HtepaTopsl 1 KOJUTCKITUN 2
29-30 21 bubnuorexu Python. Yacte Nel (Moaynu cranmapTHOM OMOIHOTEKN) 4
31-32 22 bubmuorexu Python. Yacts No2 (rpaduka + 3ByK) 4
33-34 23 bubmuorexu Python. Hacts Ne3 (mopdonorust) 4
35-36 24 bubmuorexu Python. Yacts No4 (mokymeHTHI) 4
HUroro: 68
4.4 IlpakTH4ecKHe 3aHATHSA (CEMHHAPHI)
Ne 3ansTus Ne Tema Koz-so
paszzaena 4acoB
1 1 3HAKOMCTBO CO Cpenoi 2
2 2 YcnoBHBIN onepaTop 2
3 3 [TpocThie BCTpoeHHBIE (DYHKITHH 2
4 4 Huxn While 2
5 5 Huxn for 2
6 6 true u False, break u continue 2
7 7 BiosxeHHBIE IIUKIIEBI 4




Ne Koin-Bo
Ne 3ansaTus Tema
pasnena 4acoB
8 8 MHosxecTBa 4
9 9 Crpoxku. Cpe3sbl 4
10 10 Criucku 4
11 11 Koptexu. [IpeobpazoBanue KoJuIeKIui 4
12 12 Mertons! split 1 join. CicouHbIe BBIPAKEHHS 4
13 13 MeTo/Ibl CIIICKOB M CTPOK 2
14 14 BiojxeHHbIE CIUCKU 2
15 15 CnoBapu 2
16 16 Oynkimn. Bo3Bpamenne 3HaueHNi n3 QyHKINH 2
Hroro: 32

4.5 KypcoBasi padora (2 cemectp)

IIpumepnvie memul Kypcogulx pabom

1. Peanmuszamuss mnporpaMMHOTO TPUIOKEHMSI S BBIYMCIEHUS OCHOBHBIX CTaTHUCTUYECKUX
3aBUCHUMOCTEHN U TIOKa3areseil JaHHBIX.

2. Peanmuszanus NporpaMMHOTO TPWIOKEHMS ISl COCTAaBJICHUS 3amd(PpOBaHHBIX COOOIIEHUN
METOJIOM 3aMEHBI.

3. Peanuzanusg mnporpaMMHOTO TNPUIOKEHUS JUIS BBIUMCICHHUS KOPHEW CHUCTEMBbl JIMHEHHBIX
anreOpanyeckux ypaBHeHU MeToaoM [ aycca.

4. Peanuzanusi mporpaMMHOTO NPUJIOKEHHUS JJs BBIYUCICHHUS] MakCUMyMma HENIMHEWHON (yHKuMu
METOJIOM 30JIOTOTO CEYECHHSI.

5. Peanu3zanus mporpaMMHOTO MPHIJIOKEHUS AJI MOCTPOEHUSI T€OMETPUYECKUX IMIOCKUX GUTYyp H
BBIYMCIICHUS UX IUIOIIA/IU U TIEPUMETPA.

6. Peanmuzaiysi mporpaMMHOIO MPUIIOKEHMs Ul BBIYMCIECHUS OOBEMOB, IJIOLIAJU MOBEPXHOCTH,
TJIOIA/IeH TPaHe TpEeXMEPHBIX (PUryp.

7. Peanu3zanus mporpaMMHOTO IIPHIIOKEHMS ISl CTATUCTUYECKOTO aHAJIN3a TECTOB.

8. Peanusanus nporpaMMHOTO IPHIOKECHHMSI ISl COCTABICHUS CIIOBAPS NHOCTPAHHBIX CIIOB.

9. Peanusanus NporpaMMHOIO IPHJIOKEHUS NJIsl BBIYMCIICHUS CIOXKHOCTH IApoJisi M XPAHCHHUSA
napoJen.

10. Peanusanus nporpaMMHOIO IPUIOXKEHHS Ul UTPBI B KPECTUKUHOJIUKH.

11. Peanu3anus nporpaMMHOIO MPHIIOKEHUS PEILIEHUS 3aa4l KOMMUBOSDKEPA.

12. Peanu3anus nporpaMMHOIO NPUJI0KEHUS COCTABIICHUS CIIUCKA MPOIYKTOB

13. Peanusanus nporpaMMHOIO NPUI0KEHAS UMUTHPYIOILErOo MallMHy ThropuHra.

14. Peanu3anus nporpaMMHOIO NPUI0KEHUS UI COCTABICHUS PACIIMCAHUS 3aHITHH.

15. Pa3paboTka nporpaMMHOTO NMPUIIOKEHUS sl U3y4EHHsI BPEMEHHOH CI0KHOCTH aITOPUTMOB.

16. Pa3paboTka mporpaMMHOTO MPUI0KEHUS JUI BU3yalIU3allui KOHEUHOTO aBTOMATa.

17. Pa3paboTka mporpaMMHOTO MPUI0KEHUS [Vl pelIeHns KOMOMHATOPHBIX 3a7a4.

18. Pa3paboTka mporpaMMHOTO MPUIIOXKEHUS JUIsl B3JIOMa MapoJjisi METOAOM Iepedopa.

19. Pa3paboTka mporpaMMHOTO MPUIIOXKEHUS [UI BEIYUCIIEHUS CI0KHOCTH IapoJieil.

20. Pa3paboTka nporpaMMHOTO MPUIIOKEHUS 1711 UTphl «KU3HBY.

21. Pa3paboTka NporpaMMHOIO MPUIIOKEHUS JUIsl BU3YyaIU3allMi OCHOBHBIX 3aKOHOB MEXaHUKH.

22. Pa3paboTKa NporpaMMHOTO MPHJIOKEHHUS TSl peIlIeH!s] TUIIOBBIX 337a4 ONTUKH.

23. Peanu3aryst porpaMMHOTO MPUIIOKEHUS JUTsl UMUTaUU anropudmoB Mapkosa.

24. Peanusanus NporpaMMHOIO IPUJIOKEHHUS IS BU3yaJIN3allMK 3aKOHOB F'€HETUKH.

25. Peanu3aryst porpaMMHOTO MIPUIIOKEHUS JUTsl aBTOMATHU3aluu paboThI CylIbU.

5 YuebHo-MeToan4eckoe obecrnedyeHne AU CHUILIHHBI
5.1 OcHoBHas auTEpaTrypa
Hlenynpko, B. M. OcHOBBI MpOrpaMMHpOBaHHsI Ha SI3bIKE BBICOKOTO ypoBHS Python : ydyeGHoe
nocobue : [16+] / B. M. lllenyapko. — PoctoB-Ha-/lony ; Taranpor : FKOxHbIN (enepanbHbIil YHUBEPCHUTET,
2017. — 147 c. : WJL. — Pexxum JOCTyna: o MOJIITUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=500056. — butmuorp. B ka. — ISBN 978-5-9275-2649-
9. — Tekcr : snexrponnsii. llemynpko, B. M. OCHOBBI IporpaMMHpOBaHHsI Ha S3bIKE BBICOKOTO YPOBHS
Python : yuebGnoe mocobme : [16+] / B. M. llenyapko. — PoctoB-Ha-ony ; Taranpor : HOxHbIH
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https://biblioclub.ru/index.php?page=book&id=500056

denepanbubiit  yamBepcuter, 2017. — 147 c¢. : wmn. — Pexum JgocTyma: 1O TOIIMUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=500056 . — bubsiuorp. B ki. — ISBN 978-5-9275-2649-
9. — TeKkcT : AMEeKTPOHHBIH.

XaxaeB, 1. A. IlpakTuKyM MO alropuTMHU3aIMH U IporpaMMupoBanuio Ha Python: kypc : yuebHoe
nocobue : [16+] / U. A. XaxaeB. — 2-e u3n., ucrnpas. — Mocksa : Harmonanbueiii OTKpPBITBI YHUBEPCUTET
«MHTYUT», 2016. - 179 c. : wn. — Pexum  jgocryma: 1O  TOJIMUCKE.  —
URL.: https://biblioclub.ru/index.php?page=book&id=429256 . — bubmuorp. B kH. — TeKCT : 31€KTPOHHBIA.

Cyzu, P. A. S3bik mporpammupoBanusi Python : yue6noe mocobue : [16+] / P. A. Cy3u. — 2-e u3n.,
ucnp. — MockBa : Harepuer-Yuusepcuter WMubopmammonnsix Texnonormii (MHTYWUT) : bunowm.
JIa6oparopus 3nanwmii, 2007. — 327 c. — (OcHOBBI MHPOPMAITMOHHBIX TEXHOJOTHI). — Pesxum moctyma: mo
noxmucke. — URL: https://biblioclub.ru/index.php?page=book&id=233288 — ISBN 978-5-9556-0109-0. —
TeKCT : 2EeKTPOHHBIN.

5.2 lonosHuTeIbHAS JIUTEpPATypa

Sweigart, A. Pa3paboTka KOMIBIOTEPHBIX UTp Ha s3bike Python : [16+] / A. Sweigart. — 2-¢ u3n.,
ucnp. — Mocksa : Haunonansubeiii OtkpeiTeiii YauBepcurer « MHTYUT», 2016. — 505 c. : un. — Pexum
nocryna: mo mnoamucke. — URL: https://biblioclub.ru/index.php?page=book&id=429009. — Tekcr
IEKTPOHHBIN.

banmxer, A. C. Maremaruka Ha Python : yue6HO-MeTommdeckoe mocoome : [16+] / A. C. bammxsl,
M. b. Xpuniynosa, U. A. AnekcannpoBa. — Mocksa : [Ipomereit, 2018. — YHacts 1. DneMeHTbl JTUHEUHOMN
anreOpsl M aHaTUTHYECKOM rTeomeTrpuu. — 76 c¢. : Tabm. — PexuMm [ocTyma: MO TOAMUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=494849. — bubaworp. B ka. — ISBN 978-5-907003-86-
6. — TekcT : AMeKTPOHHBIH.

5.3 Ilepuoauyeckue u3IaHuA

1. XKypnan «BecTHUK KOMITBIOTEPHBIX M HHPOPMAIIMOHHBIX TEXHOJIOTHH »

2. XKypnan «/HpopManimoHHbIE TEXHOJIOTUU U BBIYUCIUTEIbHBIE CUCTEMBD)

3. KypHuan «CtangapTsl 1 Ka4€CTBO»

4. Kypnan «IIpuxnagHas nadpopmaTukar

5.4 UnTepHeT-pecypchbl

5.4.1 CoBpemennble npodeccuoHaIbHble 0a3bl JAHHBIX M HHPOPMALMOHHbIE CIIPABOYHBbIE
CUCTEMBbI:

1. Hayunas 6uOnuoTeka - http://niv.ru/ Joctym cBOOO HBIN

2. eLIBRARY.RU - www.elibrary.ru Jloctym cBoOoaHbiii. HeoOXoauma HMHIMBUIyaTbHAS
perucTpanus B JOKaJIbHON CETH By3a.

3. Infolio - YHuBepcurerckas 3jaekTpoHHasi 6udauoreka — hitp://www.infoliolib.info/

5.4.2 Temarudeckue mnpodeccuoHaIbHbIE 0a3bl JAHHBIX M HH(OPMAIMOHHBbIE CIPABOYHbIE
CHCTEMBbI:

1. Topran uckyccTBeHHoro nuresuiekra — AlPortal

2. Web-rexnonorun — Web-rexnonorun

3. DnektponHass Oubnuoreka WMHcTuTyra mnpuknagHoi wmaremaruku uMm. M.B. Kemgpima —
OJekTpoHHag OMOIMOTEKa NyonuKanui MHcTuTyTa npukiagHoi Marematuku uM. M.B. Kennpima PAH

5.4.3 DaekTpoHHBIe 0HOJIHOTEYHbIE CHCTEMbI

1. DnekrponHO-OUOIMOTEUHAs cucteMa «Jlanpy - http://e.lanbook.com/

2. OBC «YuuBepcurerckas oudnuoreka onlinex» - http://www.biblioclub.ru/
3. HanmonanwHhas snexrponHas 6udnuotexa (HOB) - https://rusneb.ru/



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://e.lanbook.com/
http://www.biblioclub.ru/
https://rusneb.ru/

5.4.4 JlomonHurteabHblie NHTEpHET-pecypcebl

1. https://www.ixbt.com - HWuTepHeT-u3gaHue O KOMIBIOTEPHOW TEXHUKE, WH()OPMALMOHHBIX

TEXHOJIOTHSX W TMPOTpaMMHBIX mpoxaykrax. Ha caiite myOmukytorcst nHoBoctu IT, crarem ¢ o030pamu u
TECTaMH KOMIIBIOTEPHBIX KOMIUIEKTYIOUINX M MIPOTrPAMMHOTO 00eCIICUeHHS.
2. http://www.intuit.ru — MHTYUT — HarmoHanbHbIH OTKPBITHIA YHUBEPCUTET.

3. https://openedu.ru/course/urfu/PRGRMM/- «OtkpbiToe obOpazoBanue», MOOK:

IIPOrpaMMHPOBAHUS

4. https://openedu.ru/course/urfu/CSHARP/-

[IporpammupoBanue na C#

5. https://openedu.ru/course/ITMOUniversity/PADS/ -

ANTOpUTMBI IPOTPAMMHUPOBAHUS U CTPYKTYPBI JAHHBIX

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

C++: xkpacHblil nosic

5.5 IIporpammHuoe
CIPaBOYHbIE CHCTEMBI

Texnosoruun
«OTKpBITOE o0Opa3oBaHueEY, MOOK:
«OtkpeiTOe  00OpazoBanue», MOOK:

ob0ecneueHune, npogeccuoHaJbHbIe 0a3bl JAaHHBIX M HH(OPMaLMOHHbIE

Tun nporpaMmmMHOTO HaumenoBanue Cxema JMIIEH3UPOBAHUS, PEXKHUM JIOCTYIIa
obecreueHus
PEJ] OC O6pazosarenpHas juiens3us ot 11.07.2022 . va 3
OnepatmonHas crcTema «CrangaptHas» | roma st 240 pabounx MECT B paMKax COTJIAIIICHUS
it PaGounx o corpynauuectse ¢ OO0 «Pex Codr» Ne 305/06-
CTaHIINHA 22V ot 28.06.2022 1.
AnbpTepHaTUBHAS pean3alus
CPe/Ibl NCTIOIHEHHS IPOTPAMM. | \\ /o \ CBo6oz[H_0§ HQ, _ _
Microsoft Windows mist OC https://wiki.winehg.org/Licensing
Ha 6a3ze smpa Linux
. . . Csobognoe I10,
OdpucHiii maker LibreOffice https://libreoffice.org/download/license/
Csobognoe 110,
Notepad++ https://notepad-plus-plus.org/
TekcToBbIN penakTop Cro6ouoe T10,
VSCodium https://github.com/VSCodium/vscodium/blob
/master/LICENSE
Chromium Csobognoe 110, _
https://www.chromium.org/Home/
Csoboanoe I10,

WuTepuer-6paysep

Mozilla Firefox

https://www.mozilla.org/enUS/foundation/licensing/

becnnarnoe 110,

Annexc.bpaysep https://yandex.ru/legal/browser_agreement/
Csobognoe I10,
Meanpourpersatet vLC https://www.videolan.org/legal.html
Komruteke porpamm Jiist JIuneH3UOHHBIH cepTUUKAT OT
CO3/1aHUs TECTOB, 12.02.2014 r., ceTeBoii nocTyn uepe3 BeOOpay3ep k
OpraHM3aluy OHJIAWH SunRav WEB KOpPIIOPaTUBHOMY IOpPTaLy
TECTUPOBAHUS U Class http://sunrav.og-ti.ru/
MPEI0CTaBICHUS A0CTYIA K
y4eOHBIM MaTepHajam
GIMP CBoboHOE HQ,
r . https://www.gimp.org/about/ COPYING
paduueckuii penakTop CroGomroe [0,
Inkscape

https://inkscape.org/about/license/
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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://www.mozilla.org/en-US/foundation/licensing/
https://www.mozilla.org/en-US/foundation/licensing/
https://www.mozilla.org/en-US/foundation/licensing/
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
http://sunrav.og-ti.ru/
http://sunrav.og-ti.ru/
http://sunrav.og-ti.ru/
http://sunrav.og-ti.ru/
https://www.gimp.org/about/COPYING
https://www.gimp.org/about/COPYING
https://inkscape.org/about/license/
https://inkscape.org/about/license/

6 MarepuajibHO-TeXHMYECKOe o0ecrevyeHue TUCIUNINHBI
VY4eOHbIC aymUTOPUU JUIS TPOBENCHUS 3aHITUN JIEKIMOHHOTO THUIA, CEMHHAPCKOTO THUMA, s
MPOBEAICHUS TPYNIOBBIX W HMHAMBUAYAIbHBIX KOHCYIBTAIMM, TEKYIIEr0 KOHTPOJS M IMPOMEKYTOYHOM
artecranud. JJis MpoBeACHUS Ta00OPATOPHBIX PabOT MCIIONB3YIOTCS KOMITBIOTEPHBIN Kiacc (aym. Ne 4-113, 4-

116, 4-117), oOopynoBaHHBIA CPEACTBAMH OPITEXHUKH, MPOTPAMMHBIM O0ECHEYCHUEM, MEPCOHAIBHBIMU

KOMITBIOTepaMH, 0ObEAMHEHHBIMHU B CETh C BBIXOZOM B VIHTEpHET.
AyIMTOpUU OCHAIIEHBI KOMIUIEKTAMH YYCHHUYECKOH MeOelu, TEXHUYECKUMH CPEeCTBaMU OOydeHMUs,
CITyXKaIIUMU JUTsI TIPEeCTaBIeHHs yaeOHOo# nHpopManuy O0IBIION ayTUTOPHH.
[Tomemienust uisi caMOCTOSTENIbHON padOThl 00yYaromMXCsl OCHAIllEHbl KOMIIBIOTEPHOM TEXHUKOM,
MOJKITIOYCHHON K cetn «MHTepHeT», M o0ecredeHueM JOCTyla B JIIEKTPOHHYIO HH(GOPMAIMOHHO-
oOpa3zoBarenbHyI0 cpey Opckoro ryMaHUTapHO-TEXHOJIOTHYecKoro nHetuTyTa (ummana) OI'Y (aym. Ne 4-

307).

HanmenoBauue noMmerieHus

MarepuanabHOE-TEXHUYECKOE 00ecIIeueHIe

VY4eOHble ayTUTOpUU:

- JUTS MPOBEAEHUS 3aHATHI
JIEKIIMOHHOTO TUIIAa, CEMUHAPCKOTO THUIIA,

- JUIA TPYIIOBBIX U WHIWBUAYATbHBIX
KOHCYJIBTAIINM;

- Id TEKyUIero
MIPOMEXYTOYHOU aTTeCTalluu

KOHTPOJISI W

YyebHas Me0elb, KJaccHast
MYIBTUMEIMHHOE 00O0pylnoBaHHEe (TPOEKTOP,
HOYTOYK C BBIXOJIOM B ceTh «HTepHET»)

JIOCKa,
9KpaH,

Kommerotepusie kmaccer Ne 4-113, 4-
116, 4-117

VYueOHast Mebeb, KOMIbIOTEPHI (29) ¢ BBIXOJOM B
ceTb «MHTEpHET», TPOEKTOp, JKpaH, IHUICH3HOHHOE
MporpaMMHOE o0ecrieueHue

[Tomermenne s CaMOCTOSTEIBHOM VYyebnas meOenb, KOMIBIOTEPHI (3) ¢ BBIXOAOM B
paboTbl  oOydJaromuxcs, IS  KypcoBoro | cetb «MHTepHer» uW oOecrneueHHeM JOCTyna B
MPOCKTUPOBAHUS  (BBINIOJHEHUS KYPCOBBIX | JIEKTPOHHYIO MH(POPMALTMOHHO-00pa30BaTEIHHYIO
pabor) cpeny Opckoro T'YyMaHUTAPHO-TEXHOJIOTHYECKOTO

nHctuTyTa (hunmmana) OI'Y, nporpaMmMmHOE obecrieueHne

Jlnst  TmpoBeNeHHMsS ~— 3aHATHA  JICKIIMOHHOTO  THIIA  HWCIOJIB3YIOTCSA  CIEAYIOIE  HaOOpBI

JACMOHCTPAIIMOHHOI'O O60py,I[OBaHI/I${ u y‘le6HO'HaFJ'IH,Z[HBIe rnocoous:

- PE3EHTALIUU K KypCy JIEKIUH.
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