degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

IIpopekTop mo y4eOHoii padoTe u
JOBY30BCKOI IOAT0TOBKE
A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

N0 THCHUTIJINHE: [IpakTka mporpaMMHpOBaHHUs C Ucroib30BanueM Python
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadenpa nHQOPMATUKH U BBIYUCIUTEIHLHON MaTeMaTHKU

Kypc: 1
KBaJIMpUKALS: GakanaBp

Cemectp, hopMbl IpOMEXKYTOUHOH arTecTauuu: 1 (ocennuil) - JuddepennupoBannslii 3a4eT

AynuropHbIX 4acoB: 90 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 0 yac.
nabopatopHsbie 3aHaTus: 60 yac.

CamocrositensHas padora: 45 yac.
Bcero gacos: 135, Bcero 3au. en.: 3

KonmnuecTBo KOHTPONBHBIX padoT, 3ananuil: 1

[Iporpammy cocrasuin: T.®. XupbsiHOB, CTapLUIN PENOAABATEIb

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl THPOPMATHKH U BEIYUCIUTeNsHONU Maremaruku 04.06.2020



AHHOTANMA

Kypc nampaBnen Ha oOydeHHE CTYIEHTOB OCHOBaM MporpaMMupoBaHusi Ha s3bike Python 3. CrymenTsl
MO3HAKOMSTCS C NTPABUIIAMHU NPOEKTHUPOBAHMS MPOTPAMMHOIO 0OECTIeUueHHs, Y3HAIOT O MPAKTUKaX KOHTPOJIS
KadecTBa koma. OOywarommecs OCBOST CTPYKTYpHOE M MOIYJIbHOE MporpammupoBaHue. BHumanue Oynet
YAEJTICHO TPYHIIOBOMY ITPOTpaMMHUpOBaHHIO, paboTe B KoMaHze. B xone kypca HeoOXoanmo OyaeT BBIIOIHUTE
KypCOBOH NPOEKT Ha si3bike Python.

1. leau u 3apauu

Meap AUCUMNIMHBI

HayuuTth cTyI€HTOB MpOrpaMMHpOBaTh NPOCThIe rpaduueckue NpuIokeHus Ha si3pike Python 3 kax
CaMOCTOATENBHO, TaK U B TPYIIE, C MCIIOIb30BAHUEM CHCTEMBI KOHTPOJISI BEPCHI git U coOmoneHneM
[IPUHLUIIOB KaueCcTBa KOJa.

3agauu AU CHUILIHHBI

— @opmupoBanue y oOyuarommxcs O0a30BBIX 3HAaHWM O CHHTaKcuce s3bika Python 3 u ero
BO3MOYKHOCTSIX;

— (¢opMHUpOBaHUE KYJIBTYpPhI CO3/IaHUS YNTAOEIBHOTO KOJIa;

— (opMHUpOBaHHE YMEHHS OCYLIECTBIATH AeKoMmo3uiuio npoekta 10 Ha ¢yHKUNMH, OOBEKTH H
MOJYJIH;

— (hopmupoBaHME HaBbIKAa MPOEKTHUPOBaHUS U pa3padborku 11O ¢ ncnonp30BaHNEM CHCTEMBI KOHTPOJIS
BEpCHii, B TOM 4Hcie B paboueil rpymre.

2. Ilepeyens opMupyeMbIX KOMIIETEH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHI[I/IKaTOpBI JOCTHIKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananusupyet 3aaady, BeIIEIASA 3TANbl €€ PEIICHHUS,
JIEHCTBUS IO PELIEHUIO 3a1a41

VYK-1.2 HaxomuT, KpUTHUYECKH aHAIM3HPYET U BbIOUpaeT
nHpopMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! OCTaBICHHON

YK-1 CriocobOeH oCyIIecTBISTh ITOUCK, -

KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManny,
MPUMEHSATh CUCTEMHBIN MOAXO ISl pELICHUS
[IOCTABJICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pas3iH4YHBIE BapUaHThl PELICHUS
3a[1auy, OLICHUBAET UX NIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamortHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(dhopmHpyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

VK-1.5 OmnpenensieT ©  OLEHUBACT  NPAKTUUYECKHUE
MOCJIECTBUS BOZMOKHBIX BApUAHTOB PELICHUS 3a1a4H

OIIK-1.1 CriocobeH aHanmM3upoBaTh MOCTABICHHYIO 3aj1a4y,

OIIK-1 Cnocoben npuMeHsTh HAMEYATD MyTH €€ PEIeHHS

(byHIaMeHTaIbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3MKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B

npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.2 CnocobeH cTpOuUTh MareMaTH4YecKue MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompenensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3yJbTaTOB

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
BBIYMCIIMTENIBHYIO TEXHUKY M CEpBUCHI ceTH VHTepHeT B
OTIK-2 CriocobeH HCTob30BaTh COBpeMeHHble |00IacTH (cepe) IpopecCHOHAIBHOI JEsTeIbHOCTH
WH(POPMALIMOHHBIE TEXHOJIOTHH U OIIK-2.2 3naer u yMeeT TPUMEHATH YHCIIEHHBIC
IPOTrpaMMHBIE CPEACTBA IIPU PEIICHHUH 33/1a4  |MareMaTHYeCKUEe METOAbl M NPUKIATHOE IPOTpaMMHOE
npo(eCcCUOHAIBHOMI esSTeNbHOCTH, coONoast |o0ecreueHne  [uis  pelIeHus  Hay4yHbIX  3a7a4 B
TpeboBaHMs NH(POPMALIMOHHON 0€30MMaCHOCTH  |MpOogeCCHOHANIBHON 00acTh

OIIK-2.3 3naer ocHOBHbIE TpeOOBaHUS MHPOPMALMOHHOU
0e30MmacHOCTH

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJIbHOTO aHalin3a WHGOpMalH{ MpH PELICHUN
3a7a4 npodeccHoHaIBHOM IesITeNbHOCTH




OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U
00pabOTKy HayYHO-TEXHUYECKOHN U (M)
TEXHOJIOTMYECKOH MH(OPMAIIUK ISl PELICHHS

OIIK-4.2 3HaeT OCHOBHbIE HCTOUHUKH HAYYHO-TEXHUYECKOI
n (wiM) TexHoJOrHuYeckod wuHpopManmud B OOJACTH
npodeccuoHaIBHON 1S TeTbHOCTH

(bYHZ[aMeHTaHLHLIX " IPUKIIAIHbIX 3a4a4

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NOJyUEHUs], XpaHEHUs U
00pabOTKM Hay4yHOW (TEXHHYECKOH, TEXHOJOTHYECCKOMN)
nHpopMaIun

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEACHUH
(byHIaMEHTAIBHBIX U TIPUKJIAJHBIX

OIIK-5.1 CnocobeH pemarh TOCTaBICHHbIC 3a/1a4d B
obnactu TEOPETHUECKUX u SKCIIEPUMEHTAJILHBIX
UCCIIeJOBaHUN U pa3paboTOK

I/ICCJ'IG,I[OBaHI/Iﬁ nu pa3pa60T01<, CaMOCTOATCIIBHO
0CBaMBAaTb HOBBIC TCOPETUYCCKUEC, B TOM YUCIIC,
MaAaTEMAaTHYCCKUEC MCTOIbI HCCHG,I[OBaHHﬁ, u

OIIK-5.2 OOmagaerT CHOCOOHOCTBIO K OCBOECHHUIO HOBBIX
3HAHHWW Ha OCHOBE W3YYCHUS JIUTEPATyphl, HAYYHBIX cTaTeit
U IPYTUX UCTOYHUKOB

paboTars Ha COBPEMEHHOM dKCIIEpUMEHTAITLHON
HAay4YHO-HCCIIEI0BATEIbCKOM,
U3MEPUTENbHO-aHATIUTHYECKOH U
TEXHOJIOTMYECKOH ammaparype

OIIK-5.3 CnocobeH k mpodeCCHOHANBHOW JKCIUTyaTalluu

COBPEMEHHOMI 9KCIEPUMEHTAIBHOMN
HAay4HO-UCCIEI0BATEIbCKON
(M3MEpUTENBHO-aHATUTHYECKOH M TEXHOJIOTUYECKOM)

anmaparypsl

[IK-1 CnocoGeH m1aHupoBaTh U NPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI

[IK-1.4 VYmeer cTpouTh MaTeMaTHUYECKHE MOJENU U
ONHCAaHUSI W HCCIEIOBAaHUS MPOLECCOB M SBICHUH B
COOTBETCTBYIOIINX HayYHBIX 00JaCTIX

MPEeIMETHOM 001acTH) U (MJIN) TEOPETUIECCKHUE
(aHATMTHYECKIE M IMUTAIIMOHHEIC)
HCCIICAOBAHHUS

[IK-1.8 Brnageer HaBbikamMu palbOTBI C COBPEMEHHBIMHU
SI3bIKaMU [IPOIPaMMHMPOBAHUS U IPOrPAMMHBIMU ITaKETaMU
JUISl HAyYHBIX pacyeToB

[MK-2 CriocobeH aHanu3upoBaTh MOTyUYCHHBIC B

[IK-2.1 Bnangeer merojamMH CTaTHCTUYECKOW OOpabOTKH U
aHaJM3a Hay4YHbIX JTaHHBIX

XOJIE HAYYHO-HMCCIICIOBATEILCKON paOOThI
JIAHHBIC U JIeJIaTh HAyYHbIC BHIBOJIBI
(3aKITrOUCHMS )

[IK-2.2  VYmeer HaxoouTh  KIIOYEBBIE  MapaMeTpHl,
OIIpEeNeNIAIOIIME HU3yyaeMoe SBJIEHHE, W IPOU3BOIUTH
YHUCJIEHHBIE OLIEHKH IO MOPSIAKY BEIUYHNHBI

[MK-3 CriocobeH BbIOMpaTh U IPUMEHSTh
noaxozsiiee 000pyaoBaHIE, HHCTPYMEHTHI U
METO/Ibl HCCIICIOBAHUM IS peIlIeHHs 3a/1a4 B
n30paHHON MPEAMETHOM 00IacTi

[IK-3.3 Ymeer npou3BOAUTH OLEHKY TOYHOCTH YHUCIECHHBIX
METOJIOB, HCHONB3yeMbIX Ha OBM, BBIYMCIUTENHHOU
CIIO)KHOCTH  WCIIONBb3yeMbIX  alTOPUTMOB H  o0beMa
TpeOyeMbIX BBIYUCIUTEIBHBIX PECYPCOB

[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh
MPUMEHUMOCTb UCIIOJIb3YEMBIX METOIUK U
METOI0B

[IK-4.3 Cnocobern 000CHOBaTh NPUIHMHHO-CIICIACTBEHHBIC
OTHOILLUEHHUSI UCTOJIb3YEMBIX IIOHATHI U MOJENEN

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0CBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI

3HATh!
- OCHOBBI AITOPUTMHUYECKOTO SI3bIKA MTporpammupoBanus Python 3;
- IPUHLIUIIBI CO3JaHMsI KAY€CTBEHHOIO YNTAa0EIbHOTO KOJIa;
- mpuéMbl pa3paboTKU IPOrPaMM «CBEPXY-BHU3» U «CHHU3Y-BBEPX»;
- UJCOJIOTHIO MOJYJIBHOTO M OOBEKTHO-OPHEHTUPOBAHHOTO MOJX0AA;
- TUIIOBBIE PELICHNUS, TPUMEHSIEMBIE JUIS CO3aHUs IPOrPaMM.
YMETb:

- Pa3pabarsiBaTh unTabenbHBIE IPOTPAMMEI Ha SI3bIKE ITporpaMMupoBanus Python 3;
- UCTIONB30BaTh KaK BCTPOCHHYIO, TaK U MOCTYMHYI B CeTH JOKyMeHTanuo mo oubmrorekam Python

3;

- TIO/IKJTFOYATh JIOTIOTHATEILHBIC MOIYIN M CTaHJapTHBIE MOIYJHU U makeTsl Python 3;

- CO3/1aBaTh JOMOJIHUTEIbHBIE MOIY/IM U TTakeThl Ha Python 3 iist ocHOBHOM mporpaMMei;

- PUMEHSATH 00BEKTHO-OPUESHTUPOBAHHBIN ITOIXO/ JUTSl HAITMCAHUS TTPOTPaMM;

- pa3zpabarbIBaTh MPOTpaMMbl KaK WHAUBHUYaJIbHO, TAK U B KOMaH/IE, C UCTIOJIb30BAHUEM COBPEMEHHBIX

CPEJICTB HAMCAHUS U OTIAJAKH TIPOTPaMM.
BJIAJIETh:




- OnHOM M3 UHTETPUPOBAHHBIX CPe/l pa3pabOTKy MporpaMM A s3bika Python 3;
- HHTEPAaKTUBHOW KOHCOJbI0 Python 3 11st MpOCTHIX BBIYHCIICHUIA;

- OCHOBHBIMH KOMaH/IaMH CUCTEMBI KOHTPOJIS BEpCHi git;

- OCHOBHBIM HHCTpyMeHTapueM Oubmuorexu Tkinter;

- CpeACTBaMH OTJIAJIKU M UHTPOCHEKIMHU Ha s3bIke Python 3.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl tuctMIInHbl (MOYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 CunTtaxkcuc si3bika Python 3 7 12 4
2 [Ipoextuposanue 110 4 8 2
3 KonTtponp kauecTBa kozna 4 4 4
4 CrpyKTypHOE IPOrpaMMUPOBAHHE 4 4 4
5 MonynbpHOE TPOrpaMMHUPOBAHKE 2 4 2
6 OOBEKTHO-OPUEHTUPOBAHHOE 4 4 4
MPOrpaMMHPOBAaHUE
7 ['pynnosas pa3zpaboTka mporpamMm 2 6 4
] CoOBbITUHO-OpPUEHTUPOBAHHOE 3 6 5
POrpaMMHUpPOBaHHE
9 CeMecTpOBBIil MPOEKT 12 16
Nroro yacos 30 60 45
[loaroroska k sK3aMeHy 0 uac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.
4.2. CopaepxaHue AUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 1 (Ocennwii)
1. CunTakcuc si3bika Python 3
WnTepaktuBHblil pexxuM Python 3 u nHTerpupoBaHHbie cpenbl pa3padoTKU VYcIi10BHEIN onepaTop
if. BaoskeHHBIE M KaCKaIHbIC BETBICHHS. Jlornueckue onepanuu and, or, not. Huxasr while u
for. UucTpykumu ynpasieHus uukioM.  [eHeparop mporpeccuii range(). BroxeHHbIE HUKITBL.
Onucanne ¢yHKIMA Oe3 mMapamMeTpoB U C TapaMeTpamH. Koprexxun nepemennbix. O0MeH
3HAYEHUI. Utepupyemble 00beKThI 1 UK for. 3onotoit ¢poun Python: komneknuu tuple, list,
set, dict. ~ M3MeHsAEMOCTb CITUCKA U ONEpalyy ¢ HUM.  Hem3MeHseMocTh KopTexka U ONepaluy ¢
HUM. Crucok xoprexeil. Lukn for ans 1Byx nmepeMeHHBIX. Pa3BopaunBanue ureprupyemoro
00BeKTa B mapameTpbl (GpyHKIUH. I'enepaTopsl CIIMCKOB, KOPTEXKEH, MHOXKECTB. CchpliouHas
mozenb gaHHbiX. [IpucBamBanust B Python. UnTpocnekuus. Oneparop is. Crienuduka
Python:duck typing. 3HavyeHus1 apaMeTpoB M0 YMOIYAHHIO. HmeHoOBaHHBIE TTapaMeTphI
(GyHKUIUH.
2. Ilpoextuposanue 110
[Ipopabotka nnTepdenicoB GyHKUUH. Pedakropunr. Beenenne B OOIIl npoexTupoBanue.

ITpopaboTtka nHTEpEiicoB, KOHTPAKTOB U OTBETCTBEHHOCTHU KJIACCOB.




3. Kontponp kauecTBa Koza

UurabensHOCTh KoJla ¥ HeoOxoaumocTh Style Guide. Kparkas Benkuvka PEPS. [MpuaIIMT
MMCHOBAHUS NIEPEMECHHBIX U QyHKIMH.  J[OKyMeHTauus mporpaMMsl

4. CTpyKTypHOE IpOrpaMMHUPOBAHUE

Wnkancynsmust OTBETCTBEHHOCTH B (DyHKIHIO. IIpoexTnpoBaHrEe «CHHU3Y-BBEPX).
Hexomno3zunus. [IpoekTupoBaHue «CBEPXY-BHU3.

5. MonyiibHO€E IPOrPaMMUPOBAHUE

Lens 1 IpUHOMT pa3ieiIeHus] Ha MOIYIIH. Co3nanue Momysel U IaKeToB. BosmoxxHoCcTH
WHCTPYKIMH import. ITpopaboTka ¥ JOKyMeHTalusi HHTEepdeiica MOIYIIs. Jlokanuzanus
NePEMEHHBIX.

6. OOBEKTHO-OPUEHTUPOBAHHOE MPOTPAMMHUPOBAHHE

Knaccet u 06bekTsl B Python. Coznanve W WHUIMATU3aUs 00beKTa. WNukancynsmms
OTBETCTBEHHOCTHU B KJIacc. [TpyuHIMI €IMHCTBEHHON OTBETCTBEHHOCTH Kiacca. OtHOwmeHus
MEXKly KJacCaMM: HaclleJOBaHUE, KOMIIO3uLKs, accounanns.  Juarpamma kiraccos UML.

7. I'pynnoBas pa3paboTka nporpamm

Kackagnas monens pazpaborku Waterfall. ~ UWreparuBhas paspaboTtka.  Pacnpenenenue poneit B
MIPOEKTE. JoxymeHTanusi npoeKTa. HeoOxonuMocTh KOHTpOJsS Bepcuil. TepMUHONOTHS.
Cucrtema KOHTpOJIA Bepcuid git Co3nanue U KJIOHHPOBaHUE perno3uTopus: git init, git clone, git
status. Kontpons uamenenuii: git diff, git add, git commit, git log, git blame. Berku git: git
branch, checkout, merge. Cucrema OTCIICKHBAHUS OMIMOOK B TPOEKTE U yIPABICHUS IPOCKTOM.
B3anmHas BeIYMTKA KOJa U approve.

8. CoOBITHITHO-OPHEHTUPOBAHHOE TPOTPAMMHUPOBAHHE

CoObITHiiHAS MOJIEb MTOCTPOCHUS TPUIOKEHUSI. BumpkeTsl, coObITHS 1 00pabOTYHKH COOBITHH.
CBolicTBa U yIakoBKa BUJKETOB. OcHoBrel OnoOmmorexu Tkinter Co3znanue MHTePaKTUBHON
rpau4ecKoil MpOrpaMMel. Bumkersr Tkinter m ux ymakoBka B IVIaBHOE OKHO TMPOTPaMMBL.
Tkinter Canvas: meTonbl, naeHTUGUKATOphl U TeTH.  IlepemeHHble ¢ 0OpaTHOM CBs3bIO B tkinter.

9. CeMecTpOBBIN IPOEKT

Pa3zpaboTrka apXuUTEKTypbl TPOTPAMMHOTO IPOAYKTA. Pa3zpaborka mnana cosmanus I1O.
Pacnpenenenue posield y4aCTHUKOB MPOEKTA. Baumonetictue uepes GitHub. KoBopkuHr.
Ob6cykaeHue ¢ npernonasareieM 1 MeHTopoM.  Criada mpoekTa.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaATEJILHOIO
npouecca 1no JUCHUILInHe (MOIYJII0)

JlexmoHHas aynuTopus JOJKHA OBITH C MEJIOBOM MM MapKEpHOH JTOCKOH, a TaKkKe MyJIbTUMEIUA
MIPOEKTOPOM C BO3MOKHOCTBIO IMOAKIIOUEHHS KoMIbIoTepa Jiekropa uepe3 D-SUB unmu HDMI.
Aynutopun Asist 1adopaTopHBIX PadoT AOIKHBI OBITH 000PYIOBaHBI KOMITBIOTEPAMU IO YHCITY
oOyyaromuxcs ¢ onepanuonHoi cucremord GNU/Linux u uaTepniperaropom Python 3,
MOJKJIIOYEHHBIMH K ceTH MHTEpHEeT.

Jlnst paGoThI penoaBarens 1a00paTopHBIX paboT Hy)KHA TaKXKe MEJIoBask UM MapKepHas J0CKa, a
TaK)Ke MYJbTUMEINA MPOCKTOP MIIA OOJIBLION 3KpaH C BO3MOXHOCTBIO OAKIIIOYEHUSI KOMIIBIOTEPa
npenogasarens yepe3 D-SUB unn HDMI.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI



OcHoBHas nuTeparypa

1. JTytu, M. Python [Tekcr] : kapmanHbiii cipaBounuk / M. JIyti ; mep. ¢ aami. U. B. bepmreiina .—
5-e m3g. — M : Bunbsamc, 2015 — 320 c.

JomnonHutenbpHas auTeparypa

1. IIpreMbl 00BEKTHO-OPUEHTUPOBAHHOTO MpoekTHpoBanus. [lartepHsl npoekTrpoBanus / O. [amma [n
ap.] ; [mep. ¢ anrn. A. Cnuakuna]. - CII6. : [Turep, 2018

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIb3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOIYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPpOrpaMMHOIo odecredyeHust
¥ HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

J111st KoMaHTHOW PabOThI HAJ/I TPOEKTAMHU I10J] CHCTEMOW KOHTPOJIS BEpCHH git 00ydaromumcst BO BpeMst
3aHATHI He0OX0MMM J0CcTyn B IHTepHET, B 9acTHOCTH K caiiTy https://github.com.

Unrepnperarop Python 3.

bubnuoreka Tkinter.

Cpensi pa3pabotku IDLE, PyCharm Community Edition, IDE Spyder.

9. MeToauyeckue yKazaHusi AJis1 00y4ar0LMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

W3noxxkeHne  mMarepuana  HPOUCXOAWUT  NPEUMYIIECTBEHHO Ha  JIGKIMAX, COINPOBOXKAACTCS
MyJIbTUMEIUA-TIpe3eHTalel ¢ NpuMepaMu Koja U OJIOK-cxeMaMu ainropuTmoB. Ha mabopaTopHbIX
3aHATHUAX TAKXKe MPOUCXOAUT M3JI0KEHHE HOBOTO MaTepualia: B Hauasle Kakaoil 1abopatopHoil paboThl,
o0 Mepe HeoOXOAMMOCTH, a TAKXKe B JINYHBIX Oecenax ThioTopa ¢ pabounmu rpynnamu. Ha koHTekcTax
M3JI0KEHHE HOBOTO MaTepHaja MCKIIOYEHO, MPEeNojaBaTeslb OKa3bIBAET TOJIBKO KOHCYJIBTAaTUBHOE
COACWCTBHUE JUIsl YCIIELIHOTO PEIICHHUS 3a/1a4.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa MHOOPMATUKU U BBIYUCIUTEIHLHON MaTeMaTHKU
Kypc: 1
kBaTuuKkanus: OaxanaBp

Cemectp, hopMbI IpOMEXKYTOUHOH arTecTanuu: 1 (ocenuuil) - JluddepeHupoBanHbiii 3a4eT

PaszpatGoTunk: T.®. XupbsHOB, CTapIINK MPENOAABATETD



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
podeCcCHOHAILHOMN I TeIBbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

OIIK-2 CriocobeH ucnonb30BaTh COBPEMEHHbBIE
MH()OPMAIMOHHBIE TEXHOJIOTUHU U
NpOrpaMMHBIE CPEACTBA MIPU PEIICHUHN 331349
poheCCUOHATBHOM JIeITENLHOCTH, COOTIOnas
TpeboBaHUg NHOOPMAITMOHHOW OE30TIaCHOCTH

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIEHYIO TEXHHKY M CEpBUCHI ceTH MHTepHET B
obnactu (cdepe) npodeccnoHaNbHON AEITETBHOCTH

OIIK-2.2 3HaeT W yMeeT MPUMEHITb YHCICHHBIC
MaTeMaTHYeCcKue METOAbl U IPUKIAJHOE IPOrpaMMHOE
o0ecrieyeHne Al pelIEHHs  HAyYHBIX  3aJad B

npodeccuoHaIbHON 00nacTu

OIIK-2.3 3Haer ocHOBHbIE TpeOOBaHUS WHPOPMAIMOHHON
0e30MacHOCTH

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U
00pabOTKy HayYHO-TEXHUYECKOHN U (HJITH)
TEXHOJIOTHYECKOH MH(OPMAIIUK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPHUKIIAJHBIX 3329

OIIK-4.1 Bnameer MerogaMM HAay4yHOTO IIOMCKA H
MHTEJJIKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH
3a1a4 npodeccuoOHaNbHON AEATEIbHOCTH

OIIK-4.2 3HaeT OCHOBHbIE HCTOUHUKH HAYYHO-TEXHHYECKOI
u (wiM) TexHoJOrHmYeckod wuHpopMauud B OOJACTH
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NIOJyUEHUs], XpaHEHUs U
00pabOTKM Hay4yHOUW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEICHUH
(byHIaMEHTAIBHBIX U TPUKJIAJHBIX
UCCIIeOBAaHUI M Pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETHYECKHE, B TOM YHCIIE,
MaTeMaTHYeCKUE METO/Ibl HCCIICAOBAHU, U
paboTars Ha COBPEMEHHOM dKCIIEPUMEHTAITLHON
Hay4YHO-HCCIICI0BATEIBCKOM,
M3MEPUTEIbHO-aHATUTUYECKOH 1
TEXHOJIOTUYECKOH ammaparype

OIIK-5.1 CnocobeH pemarh TOCTaBICHHbIC 3a/1a4d B
obnactu TEOPETHUECKUX u SKCTIIEPUMEHTAJILHBIX
UCCIIeJOBaHUN U pa3paboTOK

OIIK-5.2 OOmagaeT CHOCOOHOCTBIO K OCBOEHHUIO HOBBIX
3HAHWW Ha OCHOBE W3YYCHUS JIUTEPATyphl, HAYYHBIX cTaTeit
U IPYTUX UCTOYHUKOB

OIIK-5.3 CnocobeH k mpodeCCHOHANBHOW JKCILUTyaTaIlluu

COBPEMEHHOMI 9KCIEPUMEHTAIBHOMN
HAay4HO-UCCIIEI0BATEIbCKON
(M3MEpUTENBHO-aHATUTHYECKOH M TEXHOJOTUYECKOM)

anmaparypsl

[IK-1 CnocoGeH mi1aHupoBaTh U IPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI
MPEIMETHOM 001acTH) U (M) TEOPETUIECCKHUE
(aHaTMTHYECKIE M IMUTAIMOHHEIC)
HCCIICAOBAHHUS

[IK-1.4 VYmeer cTpouTh MaTeMaTHUYECKHE MOJENU IS
ONMCAaHUSI W HCCIEIOBAaHUS MPOLECCOB M SIBICHUH B
COOTBETCTBYIOIINX HayYHBIX 00JACTIX

[IK-1.8 Brnageer nHaBbikamMu pabOTBI C COBPEMEHHBIMHU
SI3bIKaMU [IPOIPaMMHMPOBAHUS U IPOrPAMMHBIMU ITaKETaMU
JUISl HAyYHBIX pacyeToB




[1K-2 CriocobeH aHanu3upoBaTh MOMTyUYCHHBIC B

XOJIE HAYYHO-MCCIICIOBATEILCKON paOOThI
JIAHHBIC U JIeJIaTh HAyYHbIC BHIBOJIBI
(3aKITrOUYCHMS )

[IK-2.1 Bnangeer merojaMH CTaTHCTUYECKOW OOpabOTKU U
aHaJIM3a Hay4YHbIX JTaHHBIX

[IK-2.2  VYmeer HaxoguTh  KIIOYEBBIE  IapaMeTpHl,
OIIpEeNeJIAIOIIME HU3yyaeMoe SBJIEHHE, W IPOU3BOIUTH
YHUCJIEHHBIE OLIEHKH IO MOPSIIKY BEIUYHNHBI

[MK-3 CriocobeH BbIOMpaTh U IPUMEHSTh
noaxozsiiee 000pyaoBaHIE, UHCTPYMEHTHI U
METO/Ibl HCCIJICIOBAHUM IS peIlieHHs 3a/1a4 B
n30paHHON MPeAMETHOM 00ImacTi

[IK-3.3 Ymeer npou3BOAUTH OLEHKY TOYHOCTH YHUCIECHHBIX
METOJIOB, HCHONB3yeMbIX Ha OBM, BBIYMCIUTENHHOU
CIIO)KHOCTH  HCIIONb3yeMbIX  alTOPUTMOB H  o0beMa
TpeOyeMbIX BBIYUCIUTEIBHBIX PECYPCOB

[TK-4 CriocoOeH KpUTHYECKH OLIECHUBATh
MPUMEHUMOCTb UCIIOJIb3YEMBIX METOIUK U

[IK-4.3 Cnocobern 000CHOBaTh NPUIHHHO-CIICIACTBEHHBIC
OTHOLLUEHHUSI UCTOJIb3YEMBIX IIOHATHI U MOJENEN

MCTOOOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynabrare wusydenus mucuuiuinHbl «IIpakTHKa MpPOrpaMMHUpPOBaHHsS C HCIIOJIb30BaHHEM
00yJarouiCs JTOIDKEH:

Python»

3HAThb:

OCHOBBI aJITOPUTMHUYECKOTO sI3bIKa IporpaMmupoBanusi Python 3;
MPUHIIMIIBI CO3AaHUS KaUe€CTBEHHOTO YMTA0EIbHOTO KO/Ia;

mpu€MbI pa3zpabOTKU MPOTrPaMM «CBEPXY-BHU3» U «CHU3Y-BBEPX»;
U/IC0JIOTHI0 MOYJIBHOTO H 00BbEKTHO-OPUEHTUPOBAHHOTO MOAXO0/1a;
THIIOBBIE PEIICHHUS, TPUMEHIEMBIE U CO3AAHMS IPOTrpaMM.

yMeTh:

PaspabarsiBaTh ynTabeNbHBIC IPOrPaMMBbI Ha SI3bIKE MTporpammupoBanus Python 3;
- UCTOJIB30BaTh KaK BCTPOCHHYIO, TaK M JOCTYMHYI0 B CeTu JIOKyMeHTanuio 1o oubnuorekam Python
3;
- MOAKJIIOYATh JOTOIHUTENIbHBIC MOYIIN U CTaHAAPTHBIC MOIYIH U TakeTsl Python 3;
- CO3/1aBaTh JOTMOJHUTEIbHBIE MOAY/IH U NakeThl Ha Python 3 anst ocHOBHO#M nporpaMMe;
- IPUMEHATh 0OBEKTHO-OPUEHTUPOBAHHBIN ITOIXOA U1l HAMCAHUS IPOTPaMM;
- pa3zpalarbIBaTh IPOTPaMMbl KaK MHANBUIYAIbHO, TaK U B KOMaHJE, C UCIIOJIb30BaHUEM COBPEMEHHBIX
CPEACTB HallMCaHUs U OTJIAJKU IIPOTrPAMM.
BJIaJeTh:
- OzHOM M3 UHTETPUPOBAHHBIX Cpe/l pa3pabOTKy MporpaMM A s3bika Python 3;
- HHTEPAaKTUBHOW KOHCOJbI0 Python 3 11st MpOCTHIX BBIYHCIICHUIA;
- OCHOBHBIMH KOMaH/IaMH CUCTEMBI KOHTPOJIS BEpCHi git;
- OCHOBHBIM HHCTpyMeHTapueM Oubnmuorexu Tkinter;
- CpeACTBaMH OTJIAJIKU M UHTPOCHEKIMHU Ha si3bIke Python 3.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIPOCOB U TeM JIJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

1. CamocTosITeNbHOE CO3JaHME 3a KOPOTKOE BpeMsl B IPUCYTCTBHU IIperiojaBarelisi HEeOONbIINX
nporpamm Ha Python 3.

2. CaMocTosiTeIbHOE WM TPYIMIIOBOE CO3JaHue OOoNbINoi mporpammbl Ha Python 3 B myGmuuHOM
PETO3UTOPHH B TEUCHHE ABYX-TPEX HEAENb C IMOCISYIONICH 3aIUTOHN MPOEKTa.

Kputepun onennBanus
1) GyHKINOHATBHOCTH MPOTPAMMBI;
2) KauecTBO MPOrPaMMHOI0 KoJa (COOIIIOCHUE CTUIISL, ApXUTEKTypa 1 001Iast YNTadeIbHOCTh KOZA);
3) HaMM4Ke U KOCUCTEHTHOCTh IPOMEXKYTOUYHBIX BEPCUH MPOEKTA;
4) opranuzanus rpynnoBoi paboThl, eciu caaBaeMasi paboTa Obljia rpyMIoBOM.



5. MeTtonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

OueHnBaHue MPOBOIUTCS OCHOBHBIM IIPENOjaBaTeleM ydeOHOW TpyNmbl MO0 Mepe BBINOTHEHHS
nabopaTopHbIX pabOT CTyneHTOM B TedeHHe cemectpa. llo uToram Bcex n1abopaToOpHBIX pPaboOT
BBIUUCIIIETCS. CPEAHEB3BEILICHHAs! OLICHKA.

CemecrtpoBasi paboTa BBIHOCHTCS Ha 3allUTy B KOHIIE ceMecTpa Ha 3a4éTHOH Henene, s e
OLICHMBAHMS ONEPAaTUBHO HA3HA4YaeTCs rpymna u3 TpEX mpemnojaBareseil (OAWH U3 KOTOPBIX - OCHOBHOU
JUI JAHHOM TPYTIIIBI), KOTOPasi KOJUIETHAIbHO BBICTABIIAET OLEHKY 3a PaloTy.

WtoroBass oueHKa cCTygeHTa 1O NPEAMETY SBISETCS CPEIHUM apuU(METHUYECKUM  MEXIY
CPEeIHEB3BEIICHHON OLIEHKOM 10 JIAGOpaTOpHBIM paboTaM U OILIEHKOH 3a CEMECTPOBYIO paboTy.



3. [lepedyeHb THMOBBIX 3aJaHUI, UCIIOJIb3YeMBbIX /IJIsl OLlEHKH 3HAHUI, YMEeHU i, HABLIKOB
ITpomexyrouHas  arrectanuss 1o aucuuiuimHe  «lIpakTMka  mporpaMMupoBaHMsl — C
ucnons3oBanueM Python» ocymectBisiercs B ¢opme auddepeHIHpoBaHHOIO —3ayera.
JuddepeHMpoBaHHBIA 3a4eT BBICTABIISCTCS 1O pe3yibTaraM paldOTHI CTyIEHTa B TEUCHHE
ceMecTpa Ha OCHOBE OIICHOK 3a JabopaTopHble paboThl, 1 CEMECTPOBBIN MPOEKT (CEMECTPOBYIO
paboTy), MpeACTaBISIOMUI 13 ce0s 3aKOHYSHHYIO rpauiIecKylo mporpaMmMy Ha si3pike Python.

JlaGopaTopHbie padoThI
1. JJTabopaTtopHasi pa6orta "Po6ot"
Komanast Po6oTa 11st paboThl B HHTEPAKTUBHOM PEKUME.
3amaun Ha OUKJIIBI M YCTIOBHS: IPOXOXKICHHUE U 3aKpacka KOPUAOpA.
3aaya Ha BJIOYKCHHbIE LIUKJIIbI: CIIOKHBIE KOPUAOPHI.
3agaun Ha MOJCYET IIAroB.
[Touck BrIx0/1a U3 JIaOUPHUHTA.
2. JJaboparopHnast pabora "Uepenaxa"
3ajauu Ha yrpaBlieHHe UcnoiaHuTeneM Yepenaxa.
3a7auu Ha HUKJIBI: MHOTOYTOJIbHUKH, 3BE3]IBL.
3amaun Ha BIOKCHHBIC [TUKJIBI.
3aiaun Ha HanucaHue PyHKUUN Oe3 mapaMeTpoB U C apamMeTpamHu.
3a7auu ¢ UCMOJIb30BAHUEM CIIUCKOB IIPH ylpaBiieHuu Yepenaxon.
Omnepauuu co cnuckaMmu. I'eHepaTopbl CIIUCKOB.
Koprexu B Python. Crincok kopTexei.
CrnyuyaitHoe ABM)KEHHE Yepenaxy, MoayJib random.
3. JJaboparopHas padora "Kaptuna"
OcHoBHbIE KOMaHIbl ypaBieHus Git-peno3uTopuem.
3amaun Ha MOCTPOEHHUE TEOMETPHUECKUX 00BEKTOB U3 IPUMHUTHBOB.
Coznanne KapTHHBI IO 00pasily.
4. JIaboparopHas pabota "PedaxTopunr"
CTpyKTypHOE IPOrpaMMHUpPOBaHHUE.
[IpoexTupoBaHue CBEpXy-BHHU3.
PedaxropuHr.
5. JJaboparopHas pabota "AHumanus"
ITpopaboTka uHTEepdeiicoB GyHKIUI.
JlokyMeHTaus: QyHKIHHA.
6. JlabopaTopHas pa6ora "Iloiimait mrapuk"
Beenenue B Tkinter. CoObITHITHAS MOJIENTb TOCTPOCHUS TIPUIIOKEHUSI.
Bumpketsl, coobITHs 1 00paboTurkK coObITHI. CBOMCTBA U YITAKOBKA BHJIKETOB.

Tkinter Canvas: MeTOJbl, UACHTU(PHUKATOPHI U TETH.



Co3ngaHue NpocToN Urphl: KJIUKATh MBIIIKOW HA CIIy4alHO MOSIBIISIIOIINAXCS [IAPUKaX.
Buker KHONKY AJ14 Mepe3annycKka Urphbl.
Bo30yxnenue coObITHI IO BpEMEHH.
JIBu>KeHMEe IapUKOB C OTPaKEHUEM OT CTEH.
[Toncy€t UrpoBBIX OUKOB.
[Tepemennbie ¢ 00paTHOM CBs3BIO B tkinter.
[Ton3yHOK, ynpaBisIOIINAI CKOPOCTBIO JIBUKEHHUS ILIAPUKOB.

7. JlJabopaTtopHas padota "Ilymka"
[IpocToe 00beKTHO-OpHUEHTHPOBAaHHOE ITporpamMmmupoBanre. Co3gaHue U UHUIHATN3ALNS
Ki1acca. MozaenupoBaHue KWUHEMaTUKA MaTepUaIbHON TOUKU (CHApsiAa B MOJIE CUIIbI
TSDKECTH).
MonynbHoe nporpammupoBanue. Co3nanue Moyel u naketoB. JJokymeHTalus
MIPOEKTA.
Beenenne B OOII nmpoektupoBanue. [IpopaboTka nHTepheicoB U KOHTPAKTOB (PYHKITUI
Y OTBETCTBEHHOCTH KJ1accoB. OTHOIIEHUS MEX Ty Kiaccamu. HacnenoBanue u
komno3uius. Accounanus. {uarpamma kinacco UML.

8. JlaboparopHas pabora "Aprtumiepus"
[TpoexTrpoBanue uUrpsl B ctuie artillery game.
Komananas pabora.
Yyumcs B3aumoaeiictBoBaTh yepe3 GitHub.

OcBauBaeM: git branch, git merge, pull request. MexaHusm review.

CemecTpOBBIi IPOEKT

[TpoexT BbIIONHSETCS KOMaHIOM M3 2-3 uenoBeK. BbllosHeHME NpoekTa B OJUHOUYKY —
UCKITIOueHne. BaxkHo, YTOOBI y KaXJOro y4acTHHKA MpoekTa Obula 4ETKO cOpMYIMpPOBAHHAS
yacTh paboThl, a pa3/ielieHne OTBETCTBEHHOCTH 3a 4acTu Koja (PpyHKIHMH, 0OBEKThI MJIK MOJYJIN)
IIPOUCXOIWIIO 10 HAIIUCAHUS KOAA.

TpeGoBanus K NpoexkTy
1. Vcnonp3oBaHUE CUCTEMBI KOHTPOJIS BEPCUM C TOCTYIIOM JIsI IPENOIaBaTeNsl.
2. KommuectBo kojma — He MeHee 200 CTpOK MCXOAHOTO Tekcra Ha Python Ha kaxmoro
YYaCTHHKA.
3. I'paduueckuii momp30BaTeIbCKHI HHTEPQEIIC.
4.
5. IIporpamma qomkHa OBITH COXPAHSITH pA0OTOCIIOCOOHOCTD MPH JIFOOBIX BXOHBIX JTAHHBIX.

4. Kputepuu onleHNBaHUA
1. OueHuBaercss HE TOJBKO MpOrpaMma, MOJYYAIOMIascs B pe3ylbTaTe, HO U YMEHHUE
IPaMOTHO MOCTPOUTH CaM Ipoliecc pa3paboTKU C MCIOIb30BAaHUEM CHCTEMbBI KOHTPOJIS
BEPCHI1 U CUCTEMBI yIpaBieHus npoekToM Ha GitHub.



1. Hamuume MCTOPUU KOMMHUTOB, B KOTOPOH y4acTBYIOT BCE YYACTHUKH MPOCKTA.

2. Hamnuwme issue (bug, ticket) B cucremMe TIaHUPOBaHUA U Oar-TpeKHHra U UCTOPUHU UX
n3MeHeHul (open / resolved).

MenKOCTb 1 JIOTHYecKas HEeIbHOCTh KOMMHUTOB.

[lemocTHOCT, TPOEKTA TMMOCIHE KAXIOTO OTIASIBHOTO KOMMHTA (JIOMYCKAKOTCS
«JIOMAIOIINe KOMMUTEI», HO He Ooiee 50%.

2. OueHHBaeTCs APXUTEKTYpa MPHIOKCHHS.

1. Jlekommo3unusi Ha MOJIYJIH 1O KPYHHBIM pasaesaM (yHKIHOHAJIBHOCTH (MOAETH /
npeJCTaBiIeHUe / KOHTPOJUIEp WM TO-APYroMy) W yYMEHHE OOOCHOBATh JAaHHBIN
BBIOOD.

2. Paszbuenne moayins Ha GyHKIIMU HEOObIIOro pasmepa (10 30 cTpok Koja).

3. IIpopaboranHocTh HHTEp(dEiica QyHKIHMI U KIacCOoB.

4. OrcyrctBue (WM MUHUMAJIbHOE M OOOCHOBAaHHOE KOJMYECTBO) TIIOOATBHBIX
NIEPEMEHHBIX.

3. OueHMBaeTCsl KAYECTBO UCXOJHOTO TEKCTA MPOTPAMMBI.

1. Kon nomxken 0b1Th 0ohopmiieH cornacHo PEPS.

2. JlokymeHTarus pyHKIIHA, KJIACCOB U MOJTYJICH TOKYMEHT-CTPOKAMH.

3. OcmbIcieHHbIe Ha3BaHUs (YHKIIHA, 00BEKTOB M MOJTYJICH.

4. OueHunBaercsi PyHKIIMOHATBHOCTD TPOTPAMMBI.

1. TlporpamMma J0JDKHA PeaTM30BBIBATH 3asBICHHYIO ()YHKIIMOHATHHOCTb.

5. OueHuBaeTcss HAIUYME AaBTOMATH3MPOBAHHBIX TECTOB, 4YAaCTUYHO ITOKPHIBAIOIIMX

(YHKIMOHATBHOCTH MTPOrPAMMBI.

How

3a KaxIbli TMyHKT CTyAEHT moiy4aeT or (0 J0 MaKCHMalbHOTO Oajia B 3aBUCHMOCTH OT
HOJIHOTHI IPECTAaBICHHOro oTBeTa (pemenus). Kpurepun npocrapieHus 6auioB yTBEPKAAIOTCA
Ha 3acefjaHuM y4eOHO-MeToAuuYecKol komuccuu kadenpsl. IlponeHT cymmapHO HaOpaHHBIX
0a/UI0B OT MaKCUMaJIbHO BO3MOYKHOI'O KOJMYECTBA OINpPEAEseT OLEHKY 3a TeOpeTHYecKue
3HAHUS 110 KAXKI0MY KOHTPOJIBHOMY 3a/1aHUIO:

OreHka HaGpannbie 6amib
otnuyHo (10) 6omnee 88%

oTIn4yHO (9) oT 78% 110 88% BKJIIOYUTEIHHO
oTnu4HO (8) oT 68% 10 78% BKIIFOUUTEIHLHO
xoporio (7) oT 58% 110 68% BKJIIOYUTEIHHO
xopoto (6) oT 48% 10 58% BKIIFOUUTEILHO
xopotio (5) oT 38% 10 48% BKIIFOUUTEITEHO
YIIOBJIETBOPUTENHHO (4) oT 28% 10 38% BKIIFOUUTEIHLHO
YIOBJIETBOPUTENHHO (3) oT 18% 10 28% BKIIFOUUTEIBEHO
HEYIOBJIETBOPUTENHHO (2) oT 08% 1o 18% BKIJIFOUUTENHEHO

HEyA0BJIeTBOpUTENBHO (1) He 6osee 08%

Urorosast omenka 3a auddepeHIMpPOBaHHBIN 3aueT BBICTABISACTCS HAa OCHOBAaHWUU OICHOK,
MOJTyYEHHBIX 3a JIabopaTopHbIe paboTHI (cpeaHee apuMETHUECKOe OIEHOK 3a JIabopaTOpHbIE
paboThl — X), M OIIEHKH 32 CEMECTPOBBII MPOEKT (nanee Y) mo ciemyromei hopmyne (X+Y)/2, ¢
OKPYTJIEHUEM Pe3yNbTaTa J0 IENOTr0 CBEPXY.

5. Metoauueckue MaTepHuaJibl, ONpe/e/siiolue NpoueIypbl OlleHNBAHUS 3HAHUI, YMEHUId,
HABBIKOB U (MJIM) ONBITA JeATeJbHOCTH

[Ipe3zentanus npoekra 3aHuMaeT BpeMs OoT 15 10 30 MUHYT ¥ IPOBOAMTCS HA 3a4€THOM Henemne
Wi 3a HeAenmo 10 He€ (IpH JOCPOYHOM 3aBEPIICHUU BBITOJTHEHHUS MPOEKTa TPYIION
CTYJEHTOB).



Kaxxaplit 13 yuaCTHUKOB IPYIIIBI yYaCTBYET B MPEACTABICHUH MPOEKTA.

MynpTUMeana-mpe3eHTalus J0JKHa COAEePKATh
1. cnaiinel, oTpaxkaroniue apXUTEKTyPy IPOrPAMMHOIO IIPOAYKTA.
2. cnaiijipl, OTpaXkarollue pacupeieJeHue poseil B KOMaHIe.
3. cnaiijipl, OTpaskaroIe METOAMKY Pa3pabOTKHU U IUIaH pa3paboTKH IIPOMYKTa.



