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)

10 TUCHHILJIMHE: [IpakTka mporpaMMHpOBaHHUs C Ucroib30BanueM Python
110 HANPABJICHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
NpopuJIb NOArOTOBKHU: ®Pu3nKa U NeAaroruka

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 nHanpaBien Ha oOydeHHE CTYACHTOB OCHOBaM IporpamMmupoBaHusi Ha si3bike Python 3. CrynmeHTsl
MO3HAKOMSTCS C IIPAaBUJIaMH MTPOCKTUPOBAHUS MPOIPAMMHOTO 00ECIICUCHHUS], Y3HAIOT O HMPAKTHKAaX KOHTPOJISL
KadecTBa koma. OOywarommecs OCBOST CTPYKTYpHOE M MOIYJIbHOE IporpaMMupoBaHue. BHumanue Oynert
YAEJICHO TPYNIIOBOMY IIPOrpaMMHpPOBaHMIO, paboTe B koMaHze. B xozne Kypca HeoOxoanmMo OyJeT BBINOIHUTh
KypCOBOH NPOEKT Ha si3bike Python.

1. leau u 3apauu

Meap AUCUMNIMHBI

HayuuTth cTyI€HTOB MpOrpaMMHpOBaTh NPOCThIe rpaduueckue NpuIokeHus Ha si3pike Python 3 kax
CaMOCTOATENIbHO, TaK U B TPYIIIE, C UCIOJIb30BAHUEM CHUCTEMbI KOHTPOJISI BepcHuid git M coOmoaeHneM
[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;

— (opMHpOBaHHE YMEHHUSI OCYLIECTBIATH AckoMmo3unuio mnpoekra [1O Ha ¢(yHKIMM, 0OBEKTHI U
MOJYJIH;

— (hopMHpOBaHME HaBBIKA MPOEKTHPOBaHMA U pazpaborku [10 ¢ ucnonb30BaHHEM CHCTEMBI KOHTPOIIS
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, BeIJIENISSA 3TANbl €€ PELICHNUS,
JIEHCTBUS IO PELIEHUIO 3a1a41

VYK-1.2 HaxomuT, KpUTHYECKH aHAIU3UPYET M BBHIOMpAeT
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'pamotHoO, JIOTUYHO, apryMeHTHPOBAHHO
(dhopmHpyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

YK-1.5 Ompenenser ©  ONEHUBACT  NPAKTUYECKHE
MOCIIE/ICTBUSI BO3MOXKHBIX BAPUAHTOB PEIICHUS 3a/1a91

OIIK-1.1 CriocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,

OIIK-1 Cnocoben npuMeHsTh HAMEATh TIyTH €€ PENICHHs

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

npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.2 CpnocobeH CcTpOUTb MareMaTH4ecKhue MOAEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompenensTs TpaHHIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3yJbTaTOB

OIIK-2.1 Crniocoben MPUMEHSTh COBPEMEHHEBIE
BBIYHMCIIMTENIBHYIO TEXHHUKY U CEpBHCHI ceTu VIHTepHeT B
OTIK-2 CriocobeH HCTob30BaTh COBpeMeHHble |00IacTH (cepe) IpopecCHOHAIBHOI JEsTeIbHOCTH
WH(POPMALIMOHHBIE TEXHOJIOTHH U OIIK-2.2 3naer u yMeeT TPUMEHATh YHCIEHHBIC
IPOrpaMMHBIE CPEACTBA IIPU PEIICHUH 33/1a4  |MareMaTHYeCKHEe METOAbl W TPHKIAJHOE IPOrPaMMHOE
Ipo(eCcCUOHAIBHOMI IeSTeNbHOCTH, coOMoast |o0ecreueHre  JUii  pElIeHUs  Hay4yHbIX  337ad = B
TpeboBaHMs NH(POPMALIMOHHON 0€30MMaCHOCTH  |MpOogeCCHOHANIBHON 00acTh

OIIK-2.3 3naer ocHOBHble TpeOGoBaHHs HH(POPMALIMOHHON
0e30MmacHOCTH

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJIbHOTO aHalin3a WHGOpPMalKU NPU PEICHUH
3a7a4 npodeccHoHaIBHOM IesITeNbHOCTH




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

OIIK-4.2 3HaeT 0CHOBHBIE HCTOYHUKH HAYYHO-TEXHUYECKOU
u (W) TexHoJIornyeckod uHpopMauum B objactu
npodeccuoHaIBHON 1S TeTbHOCTH

(bYHZ[aMeHTaHLHLIX " IPUKIIAIHbIX 3a4a4

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIENbIO [IOJYUYEHUs], XpPaHEHUS U
00pabOTKM Hay4yHOW (TEXHHYECKOH, TEXHOJOTHYECCKOMN)
nHpopMaIun

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEACHUH
(byHIaMEHTAIBHBIX U TIPUKJIAJHBIX

OIIK-5.1 CnocobeHn pemarb TMOCTaBICHHbIE 3a7a4dl B
obnactu TEOPETHUECKUX u SKCIIEPUMEHTAILHBIX
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 OOmagaer CcIOCOOHOCTBIO K OCBOEHUIO 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 TpodeCcCHOHAILHOW SKCILTyaTaIluu

COBPEMEHHOMI 9KCIEPUMEHTAIBHOMN
HAay4HO-UCCIEI0BATEIbCKON
(M3MEpUTENbHO-aHATUTHYECKOH U TEXHOJIOTUYECKOH )

anmaparypsl

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

[IK-1.4 VYmeer cTpouTh MaTeMaTHUYECKHE MOJENU U
ONMCAaHUSI W HUCCICAOBAaHMUS INPOLECCOB U SIBICHUA B
COOTBETCTBYIOIINX HayYHBIX 00JaCTIX

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

[IK-1.8 Bnageer HaBbikamMu pPabOTBI C COBPEMEHHBIMH
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 )

IIK-2.2 VYMmeer HaxoIWTh
OTIpECAIONINE H3y4yaeMoe SIBJICHHE,
YUCJICHHBIE OLICHKHU MO MOPSAIKY BEITUYUHBI

KIIFOUCBBIC mapamMeTphbl,
n T[POU3BOAUTDH

[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 npou3BOAUThH OLEHKY TOYHOCTHU UYHCICHHBIX
METOJIOB, HCHONB3yeMbIX Ha OBM, BBIYMCIUTENHHOU
CIIO)KHOCTH  HCIIONB3yeMBbIX  ajJrOPUTMOB U 0o0beMa
TpeOyeMbIX BBIYUCIUTEIBHBIX PECYPCOB

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

[IK-4.3 Cnocobern 000CHOBaTh MPUYUHHO-CIIEICTBEHHEIE
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;
- UICTIONIb30BaTh KaK BCTPOCHHYIO, TaK M AOCTYNHYIO B CeTH TOKyMEHTaluio 1mo oubmuorekam Python

3;

- IOAKJIIOYATh JOMOJHUTEIbHBIE MOIYIIH U CTaHAApTHBIE MOIY/IH U nakeTsl Python 3;

- CO3JaBaTh JONOJHUTEIbHBIE MOAYJIM U nakeTsl Ha Python 3 s ocHOBHOI nporpamMmel;

- IPUMEHATh O0BEKTHO-OPUEHTUPOBAHHBIHN MMOIXO 15l HAMCAHUS IPOTPaMM;

- pa3pabaTbIBaTh MPOrPaMMBbl KaK MHIUBUIYAJIBHO, TAK U B KOMaH/IE, C UCIIOJIb30BAHHEM 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. BaoxeHHbIE U KaCKaAHEBIEC BETBICHMS. Jlornueckue onepanuu and, or, not. Huxasr while u
for. UacTpykumu ynpasnenust nukiaoM.  [eHeparop nporpeccuii range(). BrnoxeHHbIE LIHKITBI.
Onucanne ¢yHKIWA Oe3 mapaMeTpoB W C TapamMeTpami. Koprexu nepemennbix. OOMeH
3HAYEHUI. Utepupyemble 00beKTHI 1 UK for. 3onotoii ¢pona Python: komnekuunu tuple, list,
set, dict. ~ M3MeHseMOCTb CHMCKa U OIlepalny ¢ HUM.  HensMeHseMocTh KopTeka M OIepaluy ¢
HUM. Crnucok xoprexeil. Luka for ans n1Byx nepeMeHHBIX. Pa3BopaurBanue uTepupyeMoro
00BeKTa B napameTpbl QyHKIUH. I'eHepaTopsl CIIMCKOB, KOPTEXKEH, MHOKECTB. Ccplounas
mozenb gaHHbiX. [IpucBamBanust B Python. UnTpocnekuus. Oneparop is. Crienuduka
Python:duck typing. 3HavYeHus1 MapamMeTpoB MO YMOIYaHHIO. HNmeHoBaHHBIE TTapamMeTphI
(GyHKUIUH.
2. Ilpoextuposanue 110
[Ipopabotka nnTepdheiicoB GyHKUIUI. Pedakropunr. Beenenne B OOII npoekTupoBanue.

ITpopaboTtka nHTEpEiicoB, KOHTPAKTOB U OTBETCTBEHHOCTHU KJIACCOB.




3. Kontponp kauecTBa Koza

UurabenpHOCTh Kofla 1 HeoOxoauMocTh Style Guide. Kparkas Benkumka PEPS. [Mpuntun
MMCHOBAHUS NIEPEMECHHBIX U QyHKIMH.  J[OKyMeHTauus mporpaMMsl

4. CTpyKTypHOE IpOrpaMMHUPOBAHUE

Wnkancynsamust OTBETCTBEHHOCTH B  (YHKLHIO. [IpoexTrpoBaHUE «CHHU3Y-BBEPX).
Hexomno3zunus. [IpoekTupoBaHue «CBEPXY-BHU3.

5. MonyiibHO€E IPOrPaMMUPOBAHUE

Lens w1 npUHIUI pa3lesieHus Ha MOJIYIIH. Co3nanue Momysiel U IakeToB. BosmoxxHoCcTH
WHCTPYKIMH import. [IpopaboTka u JoKyMeHTalusi HHTEpdeiica MOIyIs. Jlokanuzanus
NePEMEHHBIX.

6. OOBEKTHO-OPUEHTUPOBAHHOE MPOTPAMMHUPOBAHHE

Knaccer u 06bextsl B Python. Co3manne W WHUIHAIM3AIHAS O0BEKTA. WNukancynsmmys
OTBETCTBEHHOCTHU B KJIAcC. [TpuHIMI eAMHCTBEHHON OTBETCTBEHHOCTH KIIacca. OTHOWEHHS
MEXKly KJacCaMM: HaclleJOBaHUE, KOMIIO3uLKs, accounanns.  Juarpamma kiraccos UML.

7. I'pynnoBas pa3paboTka nporpamm

Kackagnas monenp pazpabotku Waterfall. — WreparuBhas paspaboTtka.  Pacnpeznenenue poneii B
MIPOEKTE. JloxymeHTanus1 npoeKTa. HeoOxonuMocTh KOHTpOJS Bepcuii. TepMHUHOIOTHSI.
Cucrema KOHTPOJISL BepcHid git Co3nanue U KJIIOHMpPOBaHUE peno3uTopus: 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 oTClIEeKUBaHUA OIIMOOK B MPOEKTE U YIPABICHUS MPOECKTOM.
B3anmHas BeIYMTKA KOJa U approve.

8. CoOBITHITHO-OPHEHTUPOBAHHOE TPOTPAMMHUPOBAHHE

CoObITHiiHAS MOJIEb MTOCTPOCHUS TPUIOKEHUSI. BumpkeTsl, coObITHS 1 00pabOTYHKH COOBITHH.
CBolicTBa U yIaKOBKa BUJKETOB. OcHoBbel ouoOimorexku Tkinter Coznanne MHTEPaKTUBHON
rpau4ecKoil MpOrpaMMBL. Bumkersr Tkinter u uX ynakoBKa B TJIABHOE OKHO MPOTPAMMEI.
Tkinter Canvas: meTonbl, naeHTUGUKATOphl U TeTH.  IlepemeHHble ¢ 0OpaTHOM CBs3bIO B tkinter.

9. CeMecTpOBBIN IPOEKT

Pa3zpaboTka apXWUTEKTypbl TPOTPaMMHOTO IPOAYKTA. Pazpaborka miana cozmanus I10.
Pacnpenenenue poseid y4aCTHUKOB MPOEKTA. Bzaumoneticteue yepe3 GitHub. KoBopxkuHr.
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)

W3noxxkenne  mMarepuana  MPOUCXOMUT  HPEUMYIIECTBEHHO Ha  JICKIHSX, COIPOBOXKIAETCS
MyJIbTUMEIUA-TIpe3eHTalel ¢ MmpuMepaMu Koja U OJoK-cxeMamu ainroputMoB. Ha maGopaTtopHbix
3aHATHUAX TAKXKe MPOUCXOANT U3JIOKEHHE HOBOTO MaTepHaja: B Hadajle Kax 101 1abopaTopHOil paboThl,
o0 Mepe HeOOXOAMMOCTH, a TAKXKe B JINYHBIX Oeceax ThIoTOpa ¢ pabounmu rpynmnaMu. Ha koHTekcTax
W3JI0KCHHE HOBOTO MaTepHaja MHCKIIOYEHO, IPEro/aBarellb OKa3bIBAeT TOJBKO KOHCYJIBTAaTHBHOE
COACWCTBHUE JUIsl YCIIELIHOTO PEIICHHUS 3a/1a4.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
Nnpo¢uJIb NOATOTOBKH: ®u3nKa U MeAaroruka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa MHOOPMATUKU U BBIYUCIUTEIHLHON MaTeMaTHKU
Kypc: 1

KBaJIH(UKALUS: OakanaBp
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 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ PelleHus,
JeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
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 Ormpenensier ©u  ONEHUBAaET  MPAKTUYECKHE
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 CnocobeH aHanM3upoBaTh MOCTABJICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

OIIK-1.2 CnocobeH CcTpOUTh MareMaTH4ecKhue MOJIeNH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensTs TpaHULbl TPUMEHUMOCTH
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 Crnocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIFHYIO TEXHUKY W CEpBHCHI ceTh VIHTepHeT B
obnactu (cdepe) npodeccnoHaNbHON AEITETBHOCTH

OIIK-2.2 3HaeT W yMeeT MNPUMEHATb YUCICHHBIC
MaTeMaTUYeCcKue METOAbl M IPUKIAJHOE IPOrpaMMHOE
o0ecrieyeHne ISl  pELICHMS  HayyHBIX  3ajgad B

npodeccuoHaIbHON 00nacTu

OIIK-2.3 3naer ocHOBHbBIC TpeOGoBaHMs HH(POPMAITMOHHON
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
MHTEJJIEKTYaJbHOTO aHajdu3a HMHGOPMAIMU HpPU pEIIeHUU
3a1a4 npodeccuoOHaNbHON AEATEIbHOCTH

OIIK-4.2 3HaeT 0CHOBHBIE HCTOYHUKH HAYYHO-TEXHUYECKOM
u (W) TexHoJornyeckod wuHpopMauuu B obiacTu
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIENbIO [IOJYUYEHUs], XpPaHEHUs 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 CnocobeHn pemarb TMOCTaBICHHbIE 3a7a4dl B
obnactu TEOPETHUECKUX u SKCIIEPUMEHTAJILHBIX
UCCIIeJOBaHUN U pa3paboTOK

OIIK-5.2 OOmagaer CcIOCOOHOCTBIO K OCBOEHUIO HOBBIX
3HAHWW Ha OCHOBE W3YYCHUS JIUTEPATyphl, HAYYHBIX cTaTeit
U IPYTUX UCTOYHUKOB

OIIK-5.3 CnocobeH K TpodeCCHOHAIBLHOW DKCILTyaTaIuu

COBPEMEHHOMI 9KCIEPUMEHTAIBHOMN
HAay4HO-UCCIIEI0BATEIbCKON
(M3MEpUTENbHO-aHATUTHYECKOH U TEXHOJIOTUYECKOM)

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 HCCICAOBAHMUS INPOLECCOB U SIBICHUA B
COOTBETCTBYIOIINX HayYHBIX 00JACTIX

[IK-1.8 Bnageer HaBblkamMu pPabOTBl C COBPEMEHHBIMH
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 HaxomuTh  KIIOYEBBIE  IapaMeTpBhl,
OIIpEeNeNIAIOIME U3yyaeMoe SIBJIEHHE, U 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 YmMmeer npou3BOAUTh OILEHKY TOYHOCTH UYHCICHHBIX
METOJIOB, HCHONB3yeMbIX Ha OBM, BBIYMCIUTENHHOU
CIIOKHOCTH  MCIIONB3yeMBbIX  ajJrOPUTMOB H  00beMa
TpeOyeMbIX BBIYUCIUTEIBHBIX PECYPCOB

[TK-4 CriocoOeH KpUTHYECKH OLIECHUBATh
MPUMEHUMOCTb UCIIOJIb3YEMBIX METOIUK U

[IK-4.3 Cnocobern 000CHOBaTh MPUYUHHO-CIIEICTBEHHEIE
OTHOLLUEHHUSI UCTOJIb3YEMBIX IIOHATHI U MOJENEN

MCTOOOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare wu3ydeHHs] JUCLUILIMHBI Python»

00yJarouiCs JTOIDKEH:

«[IpakTuka NPOrpaMMHUPOBAHUS C HCIOJIB30BAaHUEM

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;
- UCTOJNB30BaTh KaK BCTPOSHHYIO, TaK U JOCTYNHYIO B CeTH JOKyMeHTaIuio mo oubmuorekam 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;
- pa3pabarbIBaTh IPOrpaMMbl KaK HHIUBUAYAIBHO, TAK U B KOMAaH[E, C UCIIOIb30BAaHUEM 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. CamocrosTenbHOE WM TPYIIOBOE CO3/laHue OoJbIIoi mporpamMMbl Ha Python 3 B myOGmuunOM
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. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHMBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

OueHnBaHue NPOBOAUTCS OCHOBHBIM HperojaBaresieM y4eOHOH TpyHIbl MO Mepe BBIIOIHEHUS
nabopaTopHbIX pabOT cTyneHTOM B TeueHHe ceMectpa. [lo umroram Bcex nabopaTopHbix paboT
BBIUUCIIIETCS. CPEAHEB3BEILICHHAs! OLICHKA.

CemecrtpoBasi paboTa BBIHOCHTCS Ha 3allUTy B KOHIE ceMecTpa Ha 3a4éTHOW Hexpene, i e€
OLICHUBAaHMs ONIEPATUBHO HA3HAYAETCs Ipyna U3 TpEX npenopasareneil (OAUH U3 KOTOPBIX - OCHOBHOM
JUI JAHHOM TPYTIIIBI), KOTOPasi KOJUIETHAIbHO BBICTABIIAET OLEHKY 3a PaloTy.

UtoroBast oumeHka cTyneHTa 1O MPEAMETY SBISAETCA CPEAHUM apu(METHUYECKUM MEXIY
CPEeIHEB3BEIICHHON OLIEHKOM 10 JIAGOpaTOpHBIM paboTaM U OILIEHKOH 3a CEMECTPOBYIO paboTy.



3. IlepeyeHb THMOBBIX 32/IaHUI1, HCIOJIb3YeMbIX [JI5l OLIEHKH 3HAHW, YMEHH i, HABBIKOB
[lpomexxyrounast  arrectanms 1o  mucnmiimHe  «[IpakTHka  mporpaMMHpOBAaHUS €
ucnonp3oBanueM Python» ocymectBusiercss B ¢gopme auddepeHIpoBaHHOTO —3adera.
JuddepeHIMpoBaHHBIA 3a4eT BBICTABIISICTCS TI0 pe3yjibTaTaM pPaOOThI CTYIEHTa B TCUCHHE
ceMecTpa Ha OCHOBE OIICHOK 3a JJabopaTopHbIE pabOThI, U CEMECTPOBBIM MPOEKT (CEMECTPOBYIO
paboTy), MpeACTaBIAIOMNNA U3 ceOs 3aKOHYECHHYIO TpadUUecKyro MporpaMmy Ha si3bike Python.

JlabGopaTropHblie 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: KJIMKATh MBIIIKON HA CIy4alHO MOSBISIOMIMXCS 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.

CemecTpoBBbIii IPOEKT

ITpoekT BBINONHAETCS KOMAaHIOM M3 2-3 uenoBeK. BbINONHEHME NpPOEKTa B OJUHOUKY —
UCKJIIOUeHHe. BakHO, YTOOBI y Ka)KJIOr0 ydyacTHHKa MpoeKTa Oblia 4ETKO chopMynrpoBaHHAsS
4acTh pabOThI, a pa3/elieHue OTBETCTBEHHOCTH 3a YacTH Koja ((PyHKIIMH, OOBEKTHI MIIX MOIYIIH)
IIPOUCXOIWIIO 10 HAIIMCAHUA KOAA.

TpeOoBanus K NpoexkTy
1. Hcnonws3oBaHMEe CHCTEMBI KOHTPOJISI BEPCHIA C IOCTYIIOM IS TIPETIOIaBaTellsl.
2. KommuectBo koma — He MeHee 200 cTpok mcxonHoro Texcra Ha Python Ha kaxmoro
YYaCTHHKA.
3. I'paduueckuii monp3oBaTeabCKUi HHTEPQEIiC.
4.
5. Ilporpamma J10/kKHA OBITH COXPAHATH PAOOTOCIIOCOOHOCTD MPH JIFOOBIX BXOJHBIX JTaHHBIX.

4. Kputepuu oueHUBaHUs
1. OmneHuBaeTcsi HE TONBKO TPOTpaMMa, IOJYYAIOMIAasCs B pe3ysbTaTe, HO W YMCHHE
IPaMOTHO TOCTPOUTH CaM MpOIecC pa3padOTKU C UCHOJIb30BAHUEM CHUCTEMBI KOHTPOJIA
BEpCHii U cucTeMbl yrpasieHus npoektoM Ha GitHub.



1. Hanwune UCTOpUHM KOMMHTOB, B KOTOPOW y4acTBYIOT BCE€ YUYACTHHKHU MPOEKTA.

2. Hanmuue issue (bug, ticket) B cucreme miaHupoBaHUs U Oar-TpeKUHra U UCTOPUU MX
u3MeHeHui (open / resolved).

MenkocTh U JIoruyeckasi HelIbHOCTh KOMMHTOB.

[lenocTHOCTh MpOEKTa TOCHE KaXJAOro OTIEIbHOTO KOMMHUTA (JOMYCKArOTCS
«JIOMAKoIIe KOMMUTEI», HO He 0oiiee 50%.

2. OrieHuBaeTCs apXUTEKTypa MPUITOKEHUSI.

1. [exommo3uius Ha MOAYJIM IO KPYIHBIM pasjenaMm (QyHKIMOHAIBHOCTH (Mojaenb /
MpEJICTaBICHHE / KOHTPOJUIED WM TO-APYroMy) M yMEHHE OOOCHOBATh JaHHBIN
BBIOOD.

2. Pa3buenne monyins Ha GyHKIUU HeOOobIoro pazmepa (10 30 CTpok Koja).

3. IlpopaboranHocTh uHTEp(Eiica PyHKIUN U KIaCCOB.

4. OtcyrcTBue (WM MHHHMAIbHOE M OOOCHOBAHHOE KOJIMYECTBO) TII00ATHHBIX
MEePEMEHHBIX.

3. OreHnBaeTCs Ka4eCTBO HCXOIHOTO TEKCTA MPOTPAMMEL.

1. Kona momken 6biTh opopmiteH cormtacao PEPS.

2. JloxymeHTanus (GYHKIIUH, KITACCOB M MOYJICH IOKYMEHT-CTPOKAMH.

3. OcwmpbIcieHHbIe Ha3BaHUS PYHKIIHM, 00BEKTOB U MOIYJICH.

4. OuenunBaercsi GyHKIMOHATBHOCTH TPOTPAMMEI.

1. TIporpamma qomKHA pealn30BHIBATH 3asBICHHYIO (DYHKIIMOHATBLHOCTD.

5. OnenuBaercsi HaJIM4We AaBTOMATU3MPOBAHHBIX TECTOB, YACTHYHO MOKPBIBAIOIINX

(GYHKIIMOHATIBLHOCTD TPOrPAMMBI.

How

3a KaxIbli NYHKT CTyAEHT noiydaeT oT (0 g0 MakcHMManbHOro Oamia B 3aBUCUMOCTH OT
MIOJIHOTHI IIPEJCTABIEHHOr0 O0TBeTa (pemienus). Kpurepuu npocrasieHns 0aljioB yTBEPKIAIOTCS
Ha 3acellaHiM y4eOHO-MeToIu4ecKoil komuccuu kadenpsl. IIpoueHT cymmapHO HaOpaHHBIX
0a/UI0B OT MaKCHMaJIBHO BO3MOYKHOI'O KOJHMYECTBA OINPEAEseT OLEHKY 3a TEOPETUYECKUe
3HAHUS 110 KaKJJOMY KOHTPOJIbHOMY 33J[aHUIO:

Onenka HabpanHbie 6aibl
otnnyHo (10) oosee 88%

OTIU4YHO (9) oT 78% 1o 88% BKIIFOUUTEIHLHO
oTiinyHO (8) oT 68% 110 78% BKJIIOYUTEIHHO
xopoo (7) oT 58% 10 68% BKIIFOUUTEITLHO
xopotio (6) oT 48% 110 58% BKJIIOUUTETHHO
xopoto (5) oT 38% 10 48% BKIIFOUUTEILHO
YIOBJIETBOPUTENHHO (4) oT 28% 110 38% BKJIIOYUTEIHHO
YIOBJIETBOPUTENHHO (3) oT 18% 10 28% BKIIIOUUTEITEHO
HEYJIOBJIETBOPUTEIHHO (2) ot 08% 10 18% BKIIFOUUTENHEHO

HEYIOBJIEeTBOpUTENHHO (1) He Oosee 08%

WtoroBas oueHka 3a audQepeHIMpPOBaHHBIA 3a4eT BBICTABISIETCS HAa OCHOBAHUHU OLEHOK,
MOJIYYCHHBIX 3a JJTabopaTopHbIe pabOTHI (CpemHee apu(MEeTHUEecKoe OIEHOK 3a JTabopaTOpHbBIS
paboThl — X), U OLIEHKH 3a CEMECTPOBBIN MPOEKT (nanee Y) no cienyomuieit hopmyre (X+Yy)/2, c
OKpYTJICHHEM pe3yabTarTa JIo IeJI0or0 CBepXY.

5. Metoauyeckue MaTepualibl, ONpe/e/silolie Npoueaypbl OlleHUBAHUS 3HAHMI, YMEHUId,
HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH

IIpe3enTanms npoekra 3aHUMaeT BpeMs OoT 15 10 30 MHUHYT M IPOBOAMTCS HA 3a4ETHOM Henene
WIA 3a Heaemo a0 He€ (Ipu JOCPOYHOM 3aBEpIICHUH BBIOJHEHMS IPOEKTa TPYIION
CTYJEHTOB).



Kaxxaplii 13 y4aCTHUKOB IPYIIIbl YYaCTBYET B MPEACTABICHUY IPOEKTA.

MynpsTUMeana-TIpe3eHTAlUs JOJKHA COAEPKATh
1. cnaiinpl, oTpaxkaromye apXUTEKTYpy HIPOrPAMMHOIO IIPOIYKTA.
2. cnaiijipl, OTpaXkarole pacupesielaeHue poseil B koMaHIe.
3. cnaiijipl, OTpaskaroIe METOAMKY Pa3pabOTKHU U IUIaH pa3paboTKH IIPOMYKTa.



