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1. Ileau ocBOeHUS AU CHMILJIMHBI

K ocHOBHBIM 1AM OCBOCHUS JUCIUIIIIMHBI OTHOCUTCS:
MOJIy4eHHe 3HAaHUN 00 OCHOBHBIX KOHCTPYKIUSAX U UIUOMAX
s3bIKa porpamMmupoBanus Python / java;
YMEHHUE HA NPAKTUKE HAMTUCATh MPOrpPaMMYy JIJIs1 BBITIOJHEHHUS
MOCTaBJICHHOW aHAJIMTHYECKOM 3a/1auu;
3aKperIeHHE MOJyYaeMbIX B CEMECTpe 3HAHHI U HABBIKOB Ha MPAKTHKE;
dbopMupoBaHuE B3aUMOCBSI3€H, MOIyYaeMbIX B CEMECTpPE 3HAHUH U
HABBIKOB C U3YYCHHBIMU paHEe M U3y4aeMbIX MMapaieIbHO C JAHHOW TUCIUIIIMHOM;
MOJATOTOBKA CTYJIEHTOB K AESITEIIbHOCTU B COOTBETCTBUHU C
KBATM(PUKAIIMOHHOMN XapaKTepUCTUKON OakaiaBpa.
K ocHOBHBIM 3a1a4yaM AUCHUIIIIUHBI OTHOCSITCS:
OBJIaJICHUE HABBIKAMU U MPUEMaMU ITPOTPaMMHPOBAHUs B paMKax BeO-
TEXHOJIOTUH;
M3y4YE€HUE U OCBOEHHUE TEOPETUUECKOTO MaTEprala, Kak B IPOLECCe
KOHTaKTHOM, TaK U B X0OJI¢ CAMOCTOATEILHON padOTHI;
BBITIOJIHEHUE MPEIOCTABICHHBIX MPAKTUYECKUX 3aJJaHUH Pa3IMYHBIX
dbopm, Kak B MPOIECCEe KOHTAKTHOM, TaK U B XOJI€ CAMOCTOSATEIIbHOU pPabOTHI;
caMocTosiTeJIbHAasE ~ paboTa HAJ  TEMATHUKOW  JUCHMIUIMHBL  JJIS
dbopMupoBaHUS KOMIIETCHIIMI OCHOBHOM 00pa3oBaTeILHOM ITporpaMMsl (faee,

OOT).

2. MecTto nucuuniuHbl B cTpykrype OOII
JlucuunianHa OTHOCUTCS K YHCITy Y4€OHBIX AUCHUIUINH YacTH, (OpMHUPYEMOi
y4acTHUKaMu 00pa30BaTeNbHbIX OTHOIIECHUH.

JlucuunimHa B3anMOCBsI3aHa JJOTUYECKH U COAEPKATETbHO-METOUYECKH CO
CHEAYIOMKNMU JuciuIinHamMu U npaktukamu OOIT:

ocHoBsl UKT;
BBeaeHue B MH)KEHEPHOE MPOCKTUPOBAHUE;

OCHOBBI TPOrpaMMHUPOBAHMS;



NudopmanmonHsie cucTeMbl U

TCXHOJIOTHH, OcCHOBBI TCCTUPOBAHMU.

3. [lepeveHb MJIAHMPYEMBbIX Pe3yJIbTATOB 00yUeHHS MO JUCHHUILINHE,

COOTHECEHHbIE C IJIAHNPYEMbIMH Pe3yJbTATAMM 0CBOEHHSI 00pa30oBaTeIbHOM

NpPOrpamMMmbl

B pesynbprare OCBOGHUS AUCHMIUIMHBI Yy oOydarommxcs (GopMupyroTcs
CJIEYIONME KOMIETCHIIMN U JOJDKHBI OBITh JTOCTUTHYTHI CIEIYIONIUE PEe3yIbTaThl

0o0y4eHHs Kak 3Tarn (GOopMUPOBAHUS COOTBETCTBYIOIIUX KOMIETEHIUH.

Kon HanmeHoBanue | UHAMKATOPBI IIAHUPYEMbBIX Pe3yJbTATOB
KOMIIETEHIUH | KOMIETeHIHH 00yUeHHsl O TUCHUTIIHHE
I1K-3 Crocoben HIIK-3.1. 3uaTh:
pa3pabaThIBaTh BO3MOKHOCTH COBPEMCHHBIX H
TpeOOBAHUS U MEPCIIEKTUBHBIX CPEACTB Pa3pabOTKH
IIPOCKTUPOBATH IIPOTPAMMHBIX ITPOJTYKTOB, TEXHUYCCKUX
IPOTrPpaMMHOE CPE/CTB;
obecrieueHue METOJIOJIOTHH Pa3pabOoTKH MPOTPAMMHOTO
oOecrieueHns U TEXHOJIOT U
MIPOrpaMMHUPOBAHMS,

METOJIOJIOTUH ¥ TEXHOJIOTHU TIPOCKTHUPOBAHHUS
Y UCIIOJIb30BaHUs 0a3 JaHHBIX;

METOJIBI ¥ CPEJICTBA MMPOCKTUPOBAHUS
MIPOTPaMMHOTO 00€CTICUCHUS;

METOJIbl ¥ CPEJICTBA MPOCKTUPOBAHUS
MPOTrPaMMHBIX UHTEPGENHCOB,;

METOJIbl ¥ CPEJICTBA MPOCKTUPOBAHUS 0a3
TaHHBIX;

MIPUHITUIIBI IOCTPOCHUS APXUTEKTYPhI
MIPOTPAMMHOTO 00ECIICYEHUS U BUIBI
apPXUTEKTYPBI IPOTPAMMHOTO 00CCIICUCHUS;
TUIIOBBIE peLIeHUs, OMOINOTEKN
MIPOTPAMMHBIX MOJTYJICH, MMAOIOHBI, KJIACCHI
00BEKTOB, UCITIOJIb3yEeMbIE IIPU pa3paboTKe
MIPOrpaMMHOTr0 00eCIeYeHUSI.

NIIK-3.2. Y™MeTs:

BBIOMPATH CPEACTBA pealu3aiii TpeOoBaHU
K POTPAaMMHOMY OOECTICUECHHUIO;
BbIpa0aTHIBATh BAPUAHTHI peaIn3aluu
POrpaMMHOTO 00ECTICYCHHUS,




MCIIOJIb30BAaTh CYIIECTBYIOIINE TUTIOBbIE
pElIeHHs U MA0JIOHBI MPOEKTUPOBAHUS
MIPOrpaMMHOTr0 00eCIieYeHUs; TPUMEHSTh
METOJIbI ¥ CPEJICTBA MMPOCKTUPOBAHUS
MIPOTrPaAaMMHOTO O0ECIIeYeHUSsI, CTPYKTYP
JTaHHBIX, 023 TaHHBIX, POTPAMMHBIX
UHTEP(PENCOB.

NIIK-3.3. Bnaners:

COBPEMEHHBIM HHCTPYMEHTAPUEM U CPETaMHU
pa3pabOTKH MPOrPaMMHOI0 KOJIa;
COBPEMEHHBIM HHCTPYMEHTAPUEM U CPEIAMHU
MPOEKTUPOBAHUS MMPOTPAMMHOTO KO/a,
Meroaamu TectupoBanus [10.

I1K-5

Crocoben
OCYIIIECTBIISTH
KOHIIETITYyaJIbHOE,
(byHKITMOHAIBHOE
U JIOTHYECKOE
IPOCKTHUPOBAHUE
CUCTEM CPETHETO
U KPYITHOTO
MacimTada u
CJI0KHOCTH

NIIK-5.1. 3Hats:

CTaHAapThl ODOPMIICHHS TEXHUUYECKHUX
3aIaHUH, MEXIYHAPOIHbIE CTAHAPTHI HA
CTPYKTYPY JOKyMEHTOB TpeOOBaHUM;
HOPMAaTUBHbBIE U METOJIMYECKUE MATEPUAIIBI
10 CO3/JaHUIO JOKYMEHTOB TpeOOBaHUI K
CHUCTEMaM METO/Ibl OIIEHKHU KauecTBa
MPOTPAMMHBIX CUCTEM,;

0a30BbI€ TEXHOJIOTMH pa3pabOTKU BeO-
MIPUJIOKEHUS HA CTOPOHE KIIMEHTA U CTOPOHE
cepaepa.

NIIK-5.2. Y™MeTs:

poeKTUpoBaTh Web-cailThl U pa3padaThiBaTh
Internet-npunoxeHus; UCNIOJIb30BAThH
OCHOBHBIC TIprieMbl Web-u3aiina; BHEAPATH
rpadudeckue, 3ByKOBbIE, aHUMAITHOHHBIC
O0OBEKTHI B CTPAHUILY; (POPMUPOBATH
WHTEPAKTUBHBIE OJIOKH wWeb-pecypca.
NIIK-5.3. Bnaners:

CpeJCTBAMM aBTOMATHU3AIMU TPOCKTUPOBAHUS
10, pabGoTs co cpencrBamu Internet u Web-
TEXHOJIOTUH JJIsl PEIICHUS 3a/1a4
npodeCCUOHATILHON JIEATEIbHOCTH;
HaBBIKAMU NMPOEKTUPOBAHUS CXEMBbI
MOCJIEA0BATEIbHOCTEM, COCTOSHUN U
B3aUMOJCHUCTBUN KOMIIOHEHTOB CUCTEMBI.

B mpouecce OCBOCHUA O6paSOBaT€HLHOﬁ nporpaMmbl JaHHBIC KOMIICTCHIINH, B TOM

quCJI€ HUX OTACIBbHBIE KOMIIOHCHTHI, (I)OpMI/Ipy}OTCSI IooTartHo B  XO0A€ OCBOCHMHA

06y‘-IaIOHII/IMI/IC}I JUCIHHUITIINH (MOI[YJ'IGﬁ), IMPAKTHUK B COOTBCTCTBUHU C yqe6HLIM IIJ1aHOM

¥ KaJICHJapHBIM TpaduKkoM y4eOHOTO mpoliecca.



4. CTpyKTYpa Hu coiep:KaHue TN CIUTIITUHBI

OO611ast TpyI0EMKOCTh JTUCIUTIIMHBI COCTABJISACT 4 3a4€THBIX €IMHUIIBI, T.C.
180 akagemuueckux yacoB (u3 Hux 180 yac — camocTosTeIbHAs paboTa CTYICHTOR).
Pa3ienbl TUCIMIUIMHEBI M3yYarOTCs Ha TIEPBOM Kypce BO BTOPOM CEMECTpE,
dbopma MPOMEKYTOUHON aTTECTAITUH - SK3aMEH.
Conepskanue u TeMbl JIa0OPATOPHBIX PadoT

JIP-1 | JImHeliHbIe MPOrpaMMBbl

eab BHIMOJTHEHHSsT TA00OPaTOPHOM padoTH: J[aTh cTyIeHTaM MPaKTHISCKUN HABBIK B ITOATOTOBKE
MPOCTOH MPOTrpaMMBbl U B 3alIICH MaTeMaTUYeCKUX BBIPOKEHUI Ha sI3bIKE MPorpaMMupoBanus Python.

Pe3yabTaT: ANroput™m perieHus 3aJa4uu, TUCTHHT PeIICHUs 3a1a4u Ha s13bike Python, otueT mo
nmabopaTopHoOii padore.

Iopsaaok BbINOJHEHHS J1a00PATOPHOI PadoThI:
[TonroToBKa K BBIITOJIHEHUIO K paboTe, B TOM YHUCIIE:

M3y4eHHe OCHOB s3bIka Python n MmexaHu3mMoB ero
pabotsl. CocTaBieHrEe U HAITMCAHUE JTHHEWHBIX alTOPUTMOB.
HanncaHne KOHCOJIBHBIX PUIOKEHUH, UCTIOIb3YOIUX
BBOJI/BBIBOJI. 3aiuTa 1a00paToOpHON PabOTHI.

KoHTpoabHbIE BONPOCHI:

Tunst nannbix. [lepemennsie. [[1K-1, TIK-2]

Yucnossie Tunbl ganubix. [[1IK-1, TTK-2]

Ormeparuu HajI YUCIOBBIME THIamMu gaHHbIX. [TTK-1, TTK-2]
Crpoxku. Ctpoku unicod. [TTK-1, TTK-2]

Brisox gannbix. Beox gannsix. [I1IK-1, ITIK-2]

JIP-2 | Pa3BeTBJsiIOIIHNECS BHIYHCINTENbHBIE MPOLECCHI 2 ak. yaca

Leap BbINMOTHEHHA JIA00PATOPHOIT padOThI: AaTh CTYJEHTAaM IMPAaKTHYECKUI HaBbIK B UCIIONb30BAHUN
YCIIOBHBIX OIIEPAaTOPOB BETBIICHMSI HA SI3bIKE MporpaMMupoBanus Python

agrwbdE

Pe3yabTaT: ANropuT™M peleHus 3aa4H, TUCTHHT PEIICHUS 3a1a4n Ha s3bike Python, otuer
1o JrabopaTopHOit padore.

Iopsanok BbINOJHEHNS J1a00PATOPHOH PadoThI:
HO,I[FOTOBKa K BBIITIOJIHEHHUIO K pa60Te, B TOM YHCIJIC:
M3y4YeHHE YCIOBHBIX Omeparopos Python;
M3yYeHHUE JIOTHYECKUX orepaTopoB Python;
[lomyuenune BapuaHTa 3aJaHusL.
Pa3zpaboTka mporpaMmbl, COTJIACHO TPEOOBAHUSM.




TecTupoBaHue NPOrpaMMBI, B TOM YHCIIC HA YCTOWYNBOCTD PAOOTHI MPH HEKOPPEKTHBIX JTAHHBIX.
3ammra 1abopaTopHOid PabOTHI.

KoHTposabHbIE BONPOCHI:
6. BeiBojg manubix. Beoa ganueix. [ITK-1, TTK-2]
7. ®opmarupoBanHbiii BBOA/BbIBO. [[TK-1, [TK-2]
8. Cmucku. BeipakeHus B criickax. Mcmoib30BaHME CIIUCKOB, KaK CTEKOB. MCIoMb30BaHME CITHCKOB,
Kak ouepeneit. Onepanuu cpaBHeHus s cruckos. [TTK-1, TTK-2]
9. Juamasonsl. Koprexu. OTmuune koprexeit oT ciaosapeii. Cnosapu. [ITK-1, TTK-2]
10. Omeparop if. Ocobernoctu oneparopos cpaBuenus. [ITK-1, TTK-2]

JP-3 Opranuzanus HUKJI0B

Hean BoIMOJHEHUs JIabopaTopHOii padoThl: JlaTh cTyAeHTaM NMPAKTHYECKUHA HABBIK B
WCTIOJIH30BaHUH 0a30BBIX KOHCTPYKITUI CTPYKTYPHOTO MPOTPaMMHUPOBAHUS - OTIEPATOPOB ITUKJIA.

Pe3yabTaT: ANroput™ pelieHus 3aJa4uu, TUCTHHT PelICHUs 3a1a4n Ha s3bike Python, otuet
o nabopaTopHoii pabore.

Iopsanok BbINOJHEeHNS J1a00PATOPHOH PadoThI:
[TonroToBka K BBITIOJHEHUIO K paboTe, B TOM YHUCIIE:
H3ydeHHe oneparopos IukiIa B Python.
[Tonyuenue BapuaHTa 3aaHusl.
Pa3zpaboTka mporpaMmel, COTJIACHO TPEOOBAHUSM.
TectupoBaHue NporpaMMsbl, B TOM YHCII€ Ha YCTONYHUBOCTH pabOTHI IPH HEKOPPEKTHBIX JAHHBIX.

KonTpo/bHbIE BONIPOCHI:
11. Omeparops! nukia. Oneparop for. Oneparop while. 3aBepmenue nukia. [Ipogomkenre MukIa.
Ornepatop pass.
12. Onpenenenne ¢pyuxuuu. [Ipocrpanctso umen ¢pynkuun. Ilepenava napamerpos. Kiroun.

JIP-4 | OnHOMepHbIEe MACCHUBBI. 2 ak. 4aca

Lean BoINOIHEHUs 1a60paTOPHOIi padoThI: J[aTh CTyAeHTaM NPAaKTUYECKUI HABBIK B HAITMCAHUU
porpamMM 00pabOTKH OJJHOMEPHBIX MACCHBOB: ITOMCK MAKCHMYMOB 1 MUHIMYMOB, COPTHPOBKH.

Pe3yabTaT: ANTOpUTM pelieHus 3a/1a4u, TUCTHHT PEIICHUs 3a1auk Ha si3bike Python, otuer
o nabopaTopHoii pabore.

Iopsaaok BbIMOJHEHHS J1a00PATOPHOI PadoThI:
[ToaroroBka K BBIMOJIHEHUIO K paboTe, B TOM
YuUCIIe: u3ydeHne CTPYKTYp nNaHHbIX Python;
M3y4eHHE BCTPOCHHBIX (DYHKIIHIA pabOTHI C MACCHUBAMU,
M3y4YEHHUE AITOPUTMOB pabOTHI C MACCHBAMU; N3YUCHIEC
pa3JIMYHbBIX AITOPUTMOB COPTUPOBKH MACCUBOB.
[lony4yenue BapuaHTa 3aJaHusl.
JexoMmo3uiiys 3a1aHus Ha OTAEIbHbIE MOA3aJauH.
Pa3paboTka cOOTBETCTBYIOIIUX OA3aJa4aM MOIb30BaTEIbCKAX (DYHKIIUH.
COopka eTMHOM TPOTPaMMBI, pealTU3yIOIIEH MTOCTaBICHHYIO 33/1a4y.
TecTupoBaHre IPOTPaMMBI, B TOM YHCIIE HA YCTOHYNBOCTh PabOTHI IPH HEKOPPEKTHBIX JTaHHBIX.
3amuTa 1a00paTOPHON PAOOTHI.

KOHTpOJ’IbHBIe BOIIPOCHI:

13. Crnucku. Beipaskenus B cinckax. Vcrnonb3oBaHue CIMCKOB, Kak CTEKOB. Mcmonp30BaHne CIIUCKOB,
Kak ouepeneil. Onepanuu cpaBHeHus s cruckoB. [TTK-1, TIK-2]

14. Tnanazounsl. Koprexu. Otnuune kopTexeii ot cnosapeit. Cnosapu. [T1K-1, ITK-2]

15. Omeparops! nukia. Oneparop for. Oneparop while. 3aBepmenue nukia. [Ipomomkenre KA.
Omneparop pass. [ITIK-1, TTK-2]

JAunamnyeckoe ¢popMHupoOBaHUe KOHTEHTA U MeHI0. Tabamnna
YMHOKEHUsI.

JIP-5

2 aK. yaca




Hean BpInoHEeHUs JIabopaTopHoii padoThl: JlaTh cTyAeHTaM NMPAaKTUYECKUNA HABHIK B
HaANMCAaHUU TPOTpamMM 00pabOTKU IBYMEPHBIX MAaCCHBOB C HCITOJIb30BaHUEM (DYHKITHIA.

Pe3yabTaT: ANTOPUTM pelIeHUs 3a1a4u, TUCTHHT PEIICHUs 3aaun Ha si3bike Python, otuer
o nabopaTopHoii pabore.

Iopsaaok BbINOJHEHHS J1a00PATOPHOI PadoThI:
[TonroToBKa K BBIITOJIHEHHUIO K pabOTe, B TOM YHUCIIE:
M3y4eHHE CIIOCOOOB TUHAMHYECKOTO (POPMHUPOBAHUS KOHTEHTA
M0JI30BATENIbCKUX 3JIEMEHTOB YIIPABICHHUS.
[Tony4yenue BapraHTa 3aJaHUsl.
Jexomno3uiys 3aJlaHus Ha OTJIENbHbBIE TOA3aauu.
Pa3paboTka cOOTBETCTBYIOUIMX MOA33/1a4aM MOJIb30BATEIbCKUX (DYHKIIHUH.
COopKka eIMHOI TPOTpaMMBbl, peaTu3yIoIei ITOCTaBICHHYIO 3a/1auy.
TecTupoBaHue NPOTrpaMMBbI, B TOM YHCIIE Ha YCTONYUBOCTh PabOTHI P HEKOPPEKTHBIX
JTAaHHBIX. 3amuTa 1a00paTOpHON PabOTHI.

KounTtpoabHble Bonpochi:
16. Crincku. Bripakenus B ciickax. Vcrmonp3oBaHne CIIMCKOB, KaKk CTEKOB. VICIonp30BaHNEe CITUCKOB,
Kak ouepeneii. Onepanuu cpaBHeHus s cruckos. [TTK-1, TTK-2]
17. Tnanaszonsl. Koprexu. Otnmune koprexeit ot ciaoBapeit. Cnosapu. [I1K-1, TIK-2]
18. Omneparopsl mukia. Oneparop for. Oneparop while. 3aBepmienue mukia. [IpogomkeHne MUKIIA.
Oneparop pass.gannsie? [TTK-1, TTK-2]

Hean BoinoTHeHNs JaGopaTopHOi padoThl: JlaTh cTy/IeHTaM MPAKTUIECKUI HABBIK B HAMMCAHUN
MpOrpamm, B KOTOPBIX BBIMOJIHSAIOTCS OMEPALUU C TEKCTOBBIMHE (haidllaMu - YTEHHUE, 3aIHCh.

Pe3yabTaT: ANropuT™m pelieHus 3aJa4uu, TUCTHHT PeIICHUs 3a1a4n Ha s3bike Python, oTuet
1o JrabopaTopHOit padore.

Iopsaaok BbINOJHEHNS J1a00PATOPHOH PadoThI:
[MoaroroBka K BEIITOJHEHHUIO K pabOTe, B TOM YHCIIE:
TIOBTOPEHHUE paHee MPOIICHHOTO MaTepraa;
M3yYeHHE METO/IOB Pa0OTHI ¢ (haMIIOBOM CHCTEMOH B SI3BIKE
Python. ITonyyenue BapuaHTa 3a1aHusl.
Jexommno3uiius 3aJlaHus Ha OTJIeNIbHbBIE MTOA3a/1auu.
Pa3paboTka cOOTBETCTBYIONIMX M0/3a/1a4aM MOJIb30BATEIbCKUX (DYHKIIUH.
COopKka eIMHOI TPOTPaMMBI, PEaTU3YOIIEH MOCTABICHHYIO 3a/1a4y.
TecTupoBanue MporpaMMebl, B TOM YHCJIE HA YCTOMIUBOCTH PaOOTHI TIPH HEKOPPEKTHBIX
JTAaHHBIX. 3amuTa 1a00paTOpHON PabOTHI.

KOHTpO.]'II)HBIe BOIIPOCKHI:

19. Kuacc File. Otkpritue ¢aitna. Meronst knacca s File BBoga-BeiBoaa. [I1K-1, TTK-2]
20. Bzaumonetictue ¢ ¢aitnoBoii cuctemoii. Momyib path. O6bexTs! 1 (aiinoBsrit BBoa-BeiBOA. [11K-1,
ITK-2]

JIP-7 | GUI, knaccel, MmoayJs tkinter. 2 ak. Jaca

Heab BpinosiHeHus1 JiadopaTopHoii pa6orTsl: laTh cTyAeHTaM NPAKTUYECKUN HABBIK B
HaAIMCAaHWU TPOTPaMM, UCTIONB3YIOIUX rpaduueckuit uaTepdeiic momszonarens (GUI).
O3HaKOMUTbH C TAKUMU MOHATHAMMU, KaK KJIACC, BUJKETbI, MACCUBBI 3aITUCEH, a TaKkXKe ¢
aTpuOyTaMu Kilacca M1 METOAaMH IepeJadu JaHHBIX MEXIy KilacCaMH.

Pe3yabTaT: AIropuT™ pelieHus 3a1a4u, JIMCTHHT PelIeH s 3a4a41 Ha s3bike Python, otuer
1o abopaTopHoii pabore

Hopsaaok BbINOJIHEeHNS J1a00PATOPHOI padoThI:
IToaroroBka K BBIIOJIHEHHIO K paboOTe, B TOM YHCIIE:
W3yuenne MeToI0B MOCTPOCHHUS rpad)uuecKoro nojabp30BaTebCKOro HHTepdeiica;




ITony4yenue BapraHTa 3aJaHUs.
JexoMmo3unys 3a1aHus Ha OTAEIbHBIE IOA3aa4H.
Pa3paboTka cOOTBETCTBYIOIIUX TOA3aJa4aM MOIb30BaTEIbCKUX (DYHKIIUI.
COopKka eIMHOI TPOTPaMMBI, peaTU3yIOIIEH MMOCTABICHHYIO 3a/1a4y.
TectupoBanue NporpaMMbl, B TOM YHCIIE Ha YCTONYNBOCTH pabOTHI IPH HEKOPPEKTHBIX
JIAaHHBIX. 3amuTa 1a00paTOpHON PabOTHI.

KoHTposabHbIE BONPOCHI:
21. Co3znanune mopayneii. [louck momyneii. Kommumsiius momyneit Ha Python. CtangapTabie MOy IH
Python. [TIK-1, TTK-2]
22. Ucnonb3zoanne ¢pyukiun dir(). [[IK-1, TIK-2]
23. OObsBiIeHHE Kiacca. YTpapieHue arpudyTamu U Metoaamu knacca. [[1K-1, TTK-2]
24. O0ObsBieHUE 00BEKTOB. MHOKECTBEHHOE HAC/ICOBAHUE. 3aUMCTBOBAHUE CBONCTB M METOJIOB Y
pomurenbekoro kKiaacca. [ITK-1, TIK-2]

JIP-8 | IIporpamMupoBaHue B rpad)uuecKOM pe:KuMe. 4 ak. yaca

Henp BbINOIHEHUsI JJa0opaTOpHOii padoThl: I103HaAKOMUTH CTYJJEHTOM Ha IPAKTUKE C HAllUCAHUEM
nporpamm Juist GopMUpOBaHUsI IpahuIecKux H300paKeHUH ¢ UCIOb30BaHHEeM MoyJei Python.

Pe3yabTaT: ANroput™m pelieHus 3aJa4uu, TUCTHHT PelICHUs 3a1a4n Ha s3bike Python, oTuet
10 J1abopaTopHO# padoTe

IMopsinok BbINOIHEHHS J1A00OPATOPHO padoThI:
[MoxroToBka K BBIIIOJIHEHUIO K paboTe, B TOM YUCIIE:
N3yueHne METOI0B IOCTPOCHUS TPAPUIECKOTO ITOTH30BATEITHCKOTO

uHtepdetica; [lonyyenre BapuanTa 3aJaHHus.

Jexomno3uiys 3alaHus Ha OTJIENbHbBIE TOA3a1auu.
Pa3paboTka cOOTBETCTBYIONIMX MO3a/1a4aM MOIb30BATEIBCKUX (DYHKIIHH.
COopKka eIMHOI TPOTPaMMBI, PEaTU3YOIIEH MOCTABICHHYIO 3a/1a4y.
TecTupoBanue MporpaMmsbl, B TOM YUCJIE HA YCTOMYUBOCTH PaOOTHI IIPH HEKOPPEKTHBIX
JTAaHHBIX. 3anmTa 1a00paToOpHON PabOTHI.

KonTposbHbIe BONIPOCHI:
25. Coznanue monyneit. [Touck momyneit. Kommusiiust Mmosyneid Ha Python. Crannaptable MOy !
Python. [TTK-1, TTK-2]
26. Ucnonb3zoBanue ¢pyukimu dir().. [TTK-1, TIK-2]
27. OObsiBIeHHE Kiacca. YTpaBieHue arpudyTamu u Metogamu kiacca. [[TK-1, TTK-2]
28. O0BbsBiIeHUE 00BEKTOB. MHOKECTBEHHOE HaclleIoBaHUE. 3aMMCTBOBaHHE CBOMCTB U METOJIOB Y
poautenbekoro kinacca. [ITIK-1, ITK-2]

HO}IFOTOBKa TEXHUYICCKOIO 3aJaHuA 115 paspaﬁoTKn MMporpamMmmMHoOro

JIP-9 12 ak. yacos

NMPOAYKTA.

Henn BpInoaHeHUs1 JJadopaTopHOoii padoThi: [103HAKOMUTE CTYICHTOB C IPUEMaMH CO3/TAHUS
TEXHUYECKOU TOKyMEHTAIUU

Pe3yabTaT: TexHuueckoe 3ajanue Ha pa3paboTKy MPOrpaMMHOTO MPOIYKTa.

Iopsinox BBINOTHEHN JIAOOPATOPHOIT padoOTHI:
IToaroToBKa K BBITIOJHEHHIO K PA0OTE, B TOM YHCIIC:
M3Yy4CeHUE METO/IOB JOKYMEHTUPOBAHUS POTPAMMHOTO
o0ecrieueHus ; U3yUYeHUE Pa3IMYHBIX METOI0JIOTHI pa3paboTKH.
[Mony4eHue BapuaHTa 3aaHusI.
JlekoMTIO3HUIHSI 33JaHUs HA OTCTbHBIC MO3a/1aUH.
Pa3paboTka TEXHUYECKOTO 3aJJaHHUs TI0 TOTYUYCHHOMY
BapHaHTy. 3aImuTa J1a00paTopHON pabOTHI.

KOHTpOJ’ILHLIe BOIIPOCKHI:

29. masmauenue oObekra. [[1K-1, [IK-2]
30. rtexuuueckue xapaktepuctuku. [ITK-1, TTK-2]




31.
32.
33.

34.

TEXHUKO-3KOoHOMHUYeckue TpeboBanus. [ITK-1, TTK-2]

nokasarenu kadectsa. [[1K-1, TTK-2]

NpEANYCaHNe 110 BBHIIOIHEHHUIO CTalui CO3IaHMsI TEXHOJIOTMIECKOH, KOHCTPYKTOPCKOH,
pOTrpaMMHOI 1 WHOH qokymenTamuu. [ITK-1, TTK-2]

crnienuanbHbie TpedoBanus. [[1K-1, TTK-2]

JIP-10 | BeinmosiHeHUe MpoeKTAa.

eqb BbINoJHeHUs J1a0opaTOpHOH padoThl: [lonyduTh MpakTUUECKHE HABBIKM CAMOCTOSATEIbHON
peanu3anuy MporpaMMHOI0 IIPOIYKTa

Pe3y.m,TaT: HpOFpaMMHLIﬁ MNpOAYKT, peaJ'II/IBOBaHHLIf/i B COOTBCTCTBHUH C TCXHUYCCKUM 3aJaHHUCM.

Ilopsaaok BbINOJHEHHS J1a00PATOPHOI PadoThI:
[MoxroroBka K BBIIIOJIHEHUIO K paboTe, B TOM YHUCIIE:

[Tonyuenue BapuaHTa 3aaHusl.
Jexomno3uiius 3aJlaHus Ha OTJIeNIbHbIE MTOA3a/1auu.

M3yYeHHe IPUHITUIIOB KOMaHIHOW Pa3pabOTKH MPOrpaMMHOTO 00ecTieueHus;
M3y4eHUe CHUCTEM KOHTPOJIS BEpCHUil.

Pa3paboTka COOTBETCTBYIOMNX MMOA3a1a4aM MOJIb30BATEbCKUX

¢ynkumii. Co3naHue NpoeKTa, peaau3youield IOCTaBIeHHYIO 3a1auy.

TectupoBanne nporpaMMel, B TOM YHCIIE Ha yCTONYNBOCTH pabOTHI IPH HEKOPPEKTHBIX
JTaHHbIX. [ToAroToBKa TEXHUUECKOW JOKYMEHTALUU 10 TPOEKTY.

[TonroroBka mpe3eHTaMOHHBIX MaTEPHUAIOB MO

MIPOEKTY. 3alUTa MPOEKTa.

KonTposbHbIE BONIPOCHI:

35.

36.
37.

38.

39.
40.
41.

42.

43.

44,

45.

Kpurepun kauectBa nporpammuoro cpezacrsa. Onpenenenue kayectsa [10 B cranaapre
ISO 9126. MuoroypoBHeBas mozenb kadectBa [10. OnieHoYHbIE XapaKTEPUCTUKN Ka4eCTBA
IporpaMmmHoOro npoaykra. [I1K-1, ITK-2]

JKv3HEeHHBII UK TPOrPaMMHOTO MPOAYKTa, (a3bl )KU3HEHHOTO IHKIIA. DTaIlbl
KJIACCHYECKOI0 JKU3HEHHOI0 1IUKJIA, UX coaepxkanue. [I1K-1, [TK-2]

®da3a pa3paboTkw, ITanbl nporecca pazpadborku. Ctparerun koncTpyuposanus [10:
JIMHEWHAsl, THKPEMEHTHas, 3BOMoIMOHHas. [[1K-1, ITK-2]

Crarmapt ISO/IEC 1220795: ocHOBHBIE ONIpeIeTICHUsT — CUCTEMA, MOJIETh YKU3HEHHOTO
[UKJIa, kKBanudukamuonHueie TpeboBanus. OCHOBHBIE MPOIIECCHI, UX cOAepkKaHue, paboThl U
3a/1auu mpoiecca pazpadbotku. [I1IK-1, ITK-2]

Crannapt ISO/IEC 15504 (SPICE): onieHka BO3MOXKHOCTEH pazpaborunka. CBsi3b

ATOTO CTaHAapTa ¢ MoJeNbIo 3penoctu npeanpusitus SEI CMM. [TIK-1, TIK-2]
[Tpornoctuueckue Mozenu mporecca pa3paboTku: kackannas, RAD, cnupanbhas. [T1K-1,
TK-2]

AnanTuBHBIE MOJIEH TIpoliecca pa3pabOTKH: IKCTpeMaIbHOE MPOrpaMMHUpOBaHue, Scrum.
. [TIK-1, TIK-2]

PykoBojicTBO mporpammMHbIM nipoekToM. [IpeaBaputenbHubie olleHKH rpoekTa. CuCTeMHbIN
aHaJ U3 ¥ aHajIu3 TpeboBaHMil. AHaM3 puckoB. [mannpoBaHue mpoiecca pa3padoTKH.
Tumnosas cTpykTypa pacnpeaeneHus pador. [I1K-1, ITIK-2]

KonTtpons nporuecca pa3zpabotku. PasmepHo n GyHKIIMOHATBHOOPHUEHTUPOBAHHbIE
METpUKH. MeTpuuecKkrue XapakTepUCTUKH 00bEKTHO-OPUEHTHPOBAHHBIX cucTeM. [I1K-1,
IK-2]

CTpyKTypHBIH 1 00bEKTHO-OPHEHTHUPOBAHHBIN MTOAX0bI K pazpadotke I10. x
cpaBHUTENBHBINA aHanMK3. CyIHOCTh 0OBEKTHOTO MOJX0/a K pa3paboTke

IporpamMMmHsbIX cpeactTs. [I1K-1, ITK-2]

AHanu3 npeaMeTHoON o0nacTu: Leiau U 3ajau. Moenu npeaMeTHoi obiacTu.
®opmanbhblie onpenenenus. Knaccupukanus moaeneit. Merononorus IDEF0, cunTakcuc
IDEFOmoneneii. [TIK-1, TIK-2]




46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57,

58.

59.

60.

61.

62.

63.

64.

65.

Juarpammel notokoB AaHHbIX (DFD auarpammel) u auarpaMmbsl IOTOKOB paboT

(IDEF3 auarpaMMsl), UX UCIIOIB30BaHUE TIPU MOJETUPOBAHUU NpeAMeTHON oOmacTu. [I1K-
1, TIK-2]

OOBEeKTHO-OPUEHTUPOBAHHBIN aHAIN3 MPEAMETHOM obnacTu. Meroauka onpeaeneHus
TPaHMI] CUCTEMBI U KIIFOUEBBIX abcTpakiuii. [Ipumep nmpoBeaeHus aHanmsa.
@OyHKIMOHANBHBIE U He(DyHKIIMOHAIBHBIE TpeOoBaHus Kk cucteme. [I1K-1, ITK-2]
@ynKIMoHaNbHEIe TpeOoBaHus K cucteme. Criocod ux npezacrasienus B Buae UML
nuarpammsl. [IpumMep nuarpaMMel ¢ HCIOJIB30BAHUEM OTHOLIEHUHN «pacIIUupseT U
«BKiIroyaeT». llonstue npeuenenra u cuenapus. [I1K-1, T1K-2]

KonnenryanbHast MOJIENIb CUCTEMBI: KOHIIENTYaIbHbIE KIaCChl, CHCTEMHBIE COOBITHS

u cucteMHble onepaiu. Crnoco0 ux npezacrasieHus B Buae UML nuarpamm.

[Ipumep KoHUENTYyaIBHOTO OnMcaHus npeneaeHTa. [I1K-1, IK-2]

JunarpamMmbl B3aUMOACHCTBUS KaK 3JIEMEHThI KOHLIENTYaIbHOU Mojieu. CHHTaKCHC
nuarpaMm B3aumogenctsus. [[1K-1, ITK-2]

[IpoexTupoBaHue NporpaMMHbIX cpeacTB. Llenu u 3a1aum sTana npoOeKTUPOBAHHUS.
[ToHsiTE MO/IETN IPOEKTUPOBAHUS, €€ OTJINYMS OT KOHLENTyaIbHON Moaenu. Ctaauu
MPOEKTUPOBAHUSA, UX KpaTKasi XapakTepuctuka. [ITK-1, TTK-2]

3aznaum, pemaeMble Ha CTaJUN ICKU3HOTIO IPOEKTUPOBaHU. [IoHsITHE apXUTEKTYpbI

I[1C. [Ipo6iema BbIOOpa apXUTEKTYphl. BiinsHue apXuTeKTypbl Ha KaueCTBEHHbBIE
xapakrepuctuku [1C. [TIK-1, TIK-2]

ITonsiTHE MOAYIISA M MOAYJIBHOTO IpOrpaMmMupoBanus. [IpenmymecTsa MOgyJIBHOTO
noaxona k paspadotke I10. Moaynu kak cpefcTBo Gpusnueckoro crpykrypuponanus I10.
CaoiicTBa moayneit. [T1K-1, ITK-2]

3aznaum, pemaeMble Ha CTaJiuK AETAIBHOrO NpoeKkTHpoBaHus. Llenu u 3anaun
MIPOCKTUPOBAHUS TIOJIb30BATEIHCKOTO HHTEpdeiica. [TTK-1, [TK-2]

[Toustue matbnona. Knaccudukanus mabdmonos. CranaapT onucanus madiaoHos. [[1K-1,
[1K-2]

Wnentuduxanus METO0B MPOrpaMMHBIX KJIaccoB. /lnarpaMmbl KJ1accoB, CIIOCOOBI
0TOOpakKeHMsI OTHOLLEHUH accorualuy U 3aBucuMocTH. [Ipumep auarpammsl

KJ1accos. [ITK-1, TTK-2]

TecTtupoBaHue M OTIaAKa IPOrpaMMHOTO cpencTBa. CTaauu TECTUPOBAHUS U UX
xapakTepucTuka. OCHOBHBIC IPUHIIMITBI TECTUPOBAHUS. TECTHI M TECTOBBIE HAOOPHI.
[Tonsitue TecroBoro mokpeITus. [I1K-1, ITK-2]

OTtnagounoe tectupoBaHue. COOTHOLIEHHE CTPYKTYPHOIO U GYHKIIMOHAIBHOTO MOAX0/I0B.
[Tpumeps! peanuzannu. [I1K-1, TIK-2]

WNHTrerpannoHHoe TectTupoBaHue. BUibl MHTErpallnOHHOTO TeCTUpOoBaHus. Kputepuu
MOJTHOTHI TECTOBBIX HAOOPOB. Perpeccuonnoe tectupoBanue. Kpurepun 3aBepiieHus
0oTJaA0uHoro TectupoBanus. [I1K-1, TIK-2]

CucremHoe TectupoBaHue. Buabl cucreMHoro rectupoBanus. Kputepuu nogHOTHI
TECTOBBIX Ha0OpOB. [[TK-1, TTIK-2]

OcobeHHOCTH 00BbEKTHO-OPUEHTUPOBAHHOTO TeCTUpOBaHus. Paciupenue obnactu
IIPUMEHEHU TecThpoBaHus. Kpurepuu tectupoBanus monenei. TecTupoBaHue KIIacCcoB.
TectupoBaHue KIaCTEPOB U MOTOKOBOE TecThupoBanue. [[1K-1, TIK-2]

[TonsiTHE aBTOMATU3UPOBAHHOIO TECTUPOBAHUA. ABTOTECTHI. /[JOCTOMHCTBA M HETOCTATKH
aBTOMAaTU3MPOBAHHOIO TecTUpoBaHusA. CpeacTBa aBTOMAaTU3UPOBAHHOIO TECTUPOBAHUSI.
Cucrema Git, ee apxutektypa. Pemosutopuid, ero ctpykrypa, npaBku. Komanner Git aiis
paboThl ¢ penosutopusiMu. OcHOBBI padouero nporiecca ¢ Git. KoHaukTs! 1 criocoOb ux
paspemenus. [I1K-1, ITK-2]

[Tonstue coopku, manudect coopku. COOpKa MPUIOKEHUS, CUCTEMbl aBTOMATHU3aIIUN
coopku. [T1K-1, ITK-2]

JoxymeHnTrupoBaHue npoiiecca pa3padoTku. Turmsl JOKyMEeHTOB yripaBieHus. [[TK-1, [TK-2]




66. [loxymeHTHpOBaHHE MPOrPAMMHOTO MPOAYKTa. JJOKyMeHTaIHs COTPOBOXKICHUS, €€
Ha3Ha4eHHE U cocTaB. [lonp3oBaTeIbCKast TOKYMEHTAIINS, €€ Ha3HAYeHHE U cocTaB. [[1K-1,
TK-2]

5. O0pa3oBaTejibHbIE TEXHOJIOTUH

Meronuka TpenoaaBaHus JUCHUIUIMHBI M peain3alis KOMIICTCHTHOCTHOTO
MOJIX0J]a B M3JI0KCHUH W BOCTIPUSITUU MaTepHalia IpeIyCMaTpUBAET UCIIOIb30BAHHE
CIIEYIONIUX AaKTUBHBIX W WHTEPAKTUBHBIX (OPM TIPOBENEHUS TPYIIIOBBIX,
WHIMBUIYAJIbHBIX, ayIMTOPHBIX 3aHATHN B COYETAHWUU C BHEAYJTUTOPHOU pabOTOM ¢
IEJTbI0 POPMUPOBAHUS U Pa3BUTHS MPO(PECCHOHAIBHBIX HABBIKOB Y 00yJatOIIUXCSI:

BBITIOJIHEHUE J1a00OpaTOPHBIX paboT B 1ab0paTOpHUsX By3a;

WHIUBUIyaIbHBIE W TPYIIOBbIE  KOHCYJbTAIlMM  CTYACHTOB
IpernoaaBaTesieM, B TOM YHCIE B BUJE 3aIIUTHl BBIMOJHEHHBIX 33JaHUNl B paMKax
CaMOCTOATENbHOM pabOThI;

nocerieHne npopuiIbHBIX KoH(MepeHIuii u paboTa Ha MacTep-Kiaccax
HKCIIEPTOB M CTIECIIHAIUCTOB WHYCTPHUHU.

CamMocTosiTenbHas BHEAYAUTOPHAsS padoTa CTYJEHTOB COCTOUT M3:

MOJITOTOBKY K BBHITIOJTHEHHUIO M MOATOTOBKH K 3aIIUTE JTa00paTOPHBIX
pabor;

YTEHUS JJUTEPATYPhI U OCBOCHUS JIOMOJHUTEIBHOTO MaTepraa B
pamMKax TEMaTUKU JTUCIUTIIUHBI,

MOJITOTOBKH K TEKYIIEH aTTeCTaINH;

IIOATOTOBKH K HpOM@)KyTO‘-IHOfI arTecraluu.

6. OueHoYHbIe cPpeACTBA JAJs TEKYILEro KOHTPOJIsl YCIIeBAeMOCTH,

l'[pOMC)KyTO‘-IHOfI aTTeCTalluM 10 U TOraM OCBOCHMUA JUCHHUIIVIMHBI 1 yqeﬁﬂo-

MeTOAUYECKOe O0ecneyeHHe CaMOCTOATEIbHOM padoThl CTYACHTOB

B npouecce o00ydeHHs MCHOJB3YIOTCS CIEAYIOIIUE OLIEHOYHBbIE (POPMBI
CaMOCTOATENBbHON PabOThl CTYJIEHTOB, OIICHOYHBIE CPEACTBA TEKYIIETO KOHTPOJIA
YCIIEBAEMOCTH U IMTPOMEKYTOUHBIX aTTECTALIUN:

BBIITOJIHCHUC Ha60paTOpHBIX pa60T, OK3aMCH.



6.1. ®OHJ OLICHOYHBIX CPEICTB AJIA MPOBeIeHUs MPOMEKYTOUYHOM
arrecranuu ody4aromuxcs no apucuunianne «llpukiaagnoe
NpOrpaMMHpPOBaHHE)
[lepevyenb KOMIETEHIIMI C YKa3aHUEM ATaIloOB UX (OPMHUPOBAHUS B
IpoILEecce OCBOCHMs 00pa30BaTeIbHON MPOrPaMMBI.

B pesynbTaTe 0CBOCHUS TUCIUTIIUHBI POPMUPYIOTCS

CICAYIOIHNEC KOMIICTCHIINH

Kon B pe3yabTaTe 0cBOeHUS 00pa30BaTeJIbHOI POrPAMMBI
KOMIIeTEHIIUH o0yJawiuiics 10JKeH 00J121aTh
ITK-3 CrniocobeH pa3zpabaTsiBaTh TpEOOBaHUS U IPOSKTHPOBATH
porpaMMHOE 00EeCIieueHHE
ITK-5 CrocoOeH OCyIIeCTBISATh KOHIIENTyalbHOE, PYHKIIMOHAIBHOE U
JIOTHYECKOE TIPOSKTUPOBAHNE CUCTEM CPEIHETO B KPYITHOTO
MaciiTada U CJI0KHOCTH

B mporiecce ocBoeHust 00pa3oBaTebHOM MPOTpaMMbl JaHHBIE KOMIIETEHIIUH, B
TOM YHCII€ UX OT/AEJbHbIE KOMIIOHEHTHI, OPMHUPYIOTCS TOITAMHO B XOJE OCBOCHHSI
00y4YaromMUMHUCs JTUCIUILUIMHBI B COOTBETCTBUM C YUEOHBIM IJIAHOM W KaJeHAapHBIM
rpadukom yueOHOro mporecca.
6.1.1. Onucanue noka3areJieil ¥ KpUTepHeB OLICHUBAHUS KOMIIETEHIIUIA,
(popMupyeMBbIX 10 UTOraM OCBOCHHUSA TUCHMUILJIMHBI, ONMMCAHUE IIKAJI
OLICHMBAHUA

Iloka3zareneM Oll€eHUBaHUS JTarnax wux

KOMH@TCHHI/Iﬁ Ha Ppa3jIMYHbIX
q)OpMI/IpOBaHI/IH ABIACTCA JOCTHIXKCHUC 06yanOIIII/IMI/IC$I IUIAHUPYCMBIX PE3YJIbTATOB

06yq€HH$I 10 AMCHUIIIINHC.

Kpurepun onenuBanus
IHoka3zarennb

2 3 4 5

ITK-3. Cnocoben pa3pabaTeiBaTh TPEOOBAHUS U MPOCKTUPOBATH IPOTPAMMHOE 00ECIICUCHIE

UIIK-3.1. 3uaTsk: OOGyuarommiics | OOGydarommiicss | O0yuatomuiics | OOyuaromuics
BO3MOKHOCTH JEMOHCTPUPYE | JEMOHCTPUPYET | JEMOHCTPUPYET | AEMOHCTPUPYET
COBPEMEHHBIX U T HOJIHOE HEIIOIHOE YaCTHYHOE IIOJIHOE




MEPCIIEKTUBHBIX
CPEACTB pa3pabOTKU
MIPOTPaMMHBIX
MIPOYKTOB,
TEXHUYECKUX
CPEIICTB;
METO0JIOTHH
pa3paboTku
MIPOrPaMMHOI'0
obecrieueHus U
TEXHOJIOTHH
IPOrpaMMHPOBAHUS;
METOIOJOTHH U
TEXHOJIOTHH
MIPOCKTUPOBAHMS U
HCIIOJIb30BaHus 0a3
JIAHHBIX

METOJIbI M CPEJICTBA
IIPOCKTUPOBAHHMS
MIPOrPaMMHOTO
obOecrneyeHus;
METOJIbI M CPEJICTBA
MIPOCKTUPOBAHHS
MIPOrPaMMHBIX
nHTEp(ENCcoB;
METOJIbI M CPEJICTBA
MPOEKTHPOBaHUs 0a3
JIAHHBIX;

TIPUHIIAITBI
MTOCTPOCHHUS
APXUTCKTYPBI
MIPOrPaMMHOTO
oOecrieueHns ¥ BUIBI
APXUTEKTYPBI
MPOrPaMMHOTI'0
00eCIIeCYCHHS;
THUIIOBBIC PEIICHUS,
OUOIHOTEKH
MPOrPaMMHBIX
MOJIyJICH, IIA0IOHBI,
KJIacChl 00BEKTOB,
HCIIOJIb3YEMBbIC MTPU
pa3paboTke
MIPOrPaMMHOTO
obecreueHus.
HIIK-3.2. YmerTsb:
BBIOMPATH CPEJICTBA
peazanuu
TpeOoBaHUI K
MIPOrPaMMHOMY

OTCYTCTBHE
WJIN
HEJ0CTAaTOYHO
e
COOTBETCTBHUE
MaTepuairy
JUCITUATITAHBI
3HAHHI,
YKa3aHHBIX B
WHANKATOpaX
KOMIIETEHIINH
JUCIUATLINHBI
«3HaThy» (cM.
m. 3).

COOTBETCTBHE
CJIEIYIOIINUX
3HAHUH,
yKa3aHHBIX B
WHJIUKATOpax
KOMIICTCHITUM
JUCIUTLINHEI
«3HaTh» (CM. II.
3).
Jonyckarorcst
3HAYUTEIIbHBIC
OIIIMOKH,
MPOSIBIISIETCS
HEJIOCTaTOYHOCT
b 3HAHUH, 10
pany
roxkasareliei,
oOyJaromuics
HUCIBITHIBACT
3HAYNTCIILHEIC
3aTpyIHCHUS
npu
ONEPUPOBAHUM
3HAHUSIMU TIPU
UX MIEpEeHOCce Ha
HOBEIC
CUTYyallUH.

COOTBETCTBHE
[ (14% 011117 0.4
3HAHUM,
yKa3aHHBIX B
WHJUKATOpax
KOMIICTCHITUI
JHUCIUTLINHBI
«3HaThy» (CM. TI.
3). Ho

JIOTTY CKAIOTCSI
HE3HAYUTEIIBbHBI
€ OIINOKH,
HETOYHOCTH,
3aTpyAHEHUS
npu
AHAITUTUYCCKUX
onepanusx.

COOTBETCTBHE
CJICIYIOIINUX
3HAHUH,
YKa3aHHBIX B
WHANKATOpax
KOMIICTCHITUM
JIACIIMILTUHBI
«3HaTh» (CM. II
3). CBobGoaHO
OTIepUpyeT
MPUOOPETEHHBIM
1 3HAHUSIMU.




00ecIeyeHuIo;
BbIpa0aThIBATh
BapHAHTHI
peazanuu
MIPOrPaMMHOTO
o0ecIeyeHus;
HCII0JIh30BaTh
CYIIECTBYIOIIIHE
TUIIOBBIE PEIICHUS U
1a0JIOHBI
MIPOCKTUPOBAHUS
MIPOrPaMMHOTO
obOecrneyeHus;
MIPUMEHSITh METOBI 1
CpeiacTBa
MIPOEKTUPOBAHHUS
MIPOTPaMMHOTO
obecrieueHus,
CTPYKTYP JAaHHBIX,
0a3 TaHHBIX,
MIPOTrPaMMHBIX
UHTEpPEICoB.
HNIIK-3.3. Baagetn:
COBPEMEHHBIM
WHCTPYMEHTapHUEM H
cpenamu pa3paboTKH
MPOTrPaMMHOTO KOJIa;
COBPEMEHHBIM
WHCTPYMEHTapHUEM H
cpenamu
MPOCKTUPOBAHUS
MPOrPaMMHOTO KOJIa,
METOIaMH
tectupoBanus I10.

[TK-5. Crioco6eH ocymecTBIsATh KOHIENTYyaIbHOE, (DYHKIIMOHATEHOE U JIOTHUYECKOE
MPOEKTUPOBAHKUE CHCTEM CPEIHETO M KPYITHOTO MAcIiTada U CIOKHOCTH

WIIK-5.1. 38aTh:
CTaHIapPTHI
odopmiteHHs
TEXHHYECKUX
3aJaHuH,
MEXTyHaPOTHBIC
CTaHJapTHI Ha
CTPYKTYpPY
JIOKYMEHTOB
TpeOOBaHUIl;
HOpPMAaTUBHBIE U
METOIHYECKUE
MaTepuabl 1o

OO0yuarommwmiics
JIEMOHCTPHPYE
T MOJHOE
OTCYTCTBHE
WU
HEJIOCTaTOYHO
e
COOTBETCTBHE
MaTepuaty
JTACTIUTLTAHBI
3HAHUM,
YKa3aHHBIX B
WHIUKAaTOpax

OO6yyarommiics
JIEMOHCTPHPYET
HEMOJIHOE
COOTBETCTBHUE

[ (S13% 0111704
3HAHWMH,
YKa3aHHbBIX B
WHUKATOpaxX
KOMIIETEHIIUIA
JTUCTIATUTAHBI
«3HaTH» (CM. II.
3).

Jomyckarorcst

OO6yuarommiics
JIEMOHCTPHUPYET
4aCTUYHOE
COOTBETCTBHUE
CJIe Ty FOIIIIX
3HaHUMH,
yKa3aHHBIX B
WHIHKATOpax
KOMIIETSHIINN
JUCTIUTUTAHBI
«3HaTh» (CM. .
3). Ho
JIOTYCKalTCs

OO6yuarommiicst
JIEMOHCTPHUPYET
MIOJTHOE
COOTBETCTBHUE
[ (S13% 0111704
3HaHUMH,
yKa3aHHBIX B
WHINKATOpaxX
KOMIIETEHIIUHN
JTUCTIUTUTAHBI
«3HaTh» (CM. II.
3). CBobGoaHO
OTepupyeT




CO3/IaHUIO
JIOKYMEHTOB
TpeOoBaHUI K
CUCTEMaM METOJIbI
OLICHKH KadyecTBa
MIPOTPaMMHBIX
CHUCTEM;

0a30BbIE TEXHOJIOTUHU
pa3paboTKu BeO-
MIPUIIOKEHUS HA
CTOpPOHE KJIMEHTA U
CTOpOHE cepBepa.
HIIK-5.2. Ymers:
npoekTupoBatb Web-
CalThl U
pa3pabarbIBaTh
Internet-npunoxxenus;
WCIIOJIb30BaTh
OCHOBHBIE ITPHUEMBI
web-au3aiina;
BHEPATH
rpagpudeckue,
3BYKOBBIE,
AHUMAIMOHHBIC
OOBEKTHI B CTPAHHUILY;
¢dbopmupoBaTth
WHTEPaKTHUBHBIE
o1moku web-pecypca.
HNIIK-5.3. BaageTs:
CpeICTBaMU
aBTOMAaTHU3AINH
npoektuposanus [10,
paboThI CO
cpeactBamu Internet
n Web-texHomornii
JUTSL pENICHUS 3a]1a9
npodeccroHanbHOM
NeSITeIIbHOCTH;
HaBbIKaMU
MIPOEKTUPOBAHHUS
CXEMBI
MOCIIEJIOBATEIILHOCTE
H, COCTOSTHUH 1
B3aWMO/ICVCTBUI
KOMITOHEHTOB
CUCTEMBL.

KOMIIETEHIIN I
JUCIUTLIAHBI
«3HaTh» (CM.
m. 3).

3HAYNTCIIbHEIC
OIIOKMU,
MIPOSIBISETCS
HEJIOCTATOYHOCT
b 3HAHHUH, 10
pAany
MoKa3aTelei,
oOyyJaronuics
HUCIBITHIBACT
3HAYUTEIbLHBIC
3aTpyIHCHUS
npu
ONEPUPOBAHUM
3HAHUSIMU TIPU
UX MIEpEeHOCce Ha
HOBBIE
CUTYyallUH.

HE3HAYUTEIbHBI
€ OIINOKH,
HETOYHOCTH,
3aTpyaHEHUS
npu
AHAITUTHYECKUX
onepanusx.

IPUOOPETEHHBIM
Y 3HAHUSIMHU.

[ITkaya oieHMBaHUs PE3yabTATOB IIPOMEKYTOYHON aTTECTALIMU U €€ ONKMCAHUE:

dopmMa NPOMEKYTOYHOM aTTECTALMM: IK3aMEH.




IIpomexyTouHas arrecTanus oOydaroummxcs B (pOpMe 3K3aMeHa IPOBOAMTCS 110
pe3yJibTaTaM BBINOJIHEHUSI BCEX BUJOB yueOHOH palOoThl, IPEIyCMOTPEHHBIX Y4eOHBIM
IUIAHOM 10 JAaHHOM AMCLMIUIMHE (MOXYJIO), IPU STOM YUMTBHIBAIOTCS PE3YJIbTAaThl
TEKYIEro KOHTPOJISl YCIEBAEMOCTH B TeueHHe cemecTpa. OleHKa CTeNeHH AOCTH)KEHUs
OOy4YalOMIMMHUCS TUIAHUPYEMBIX PE3yJbTaTOB OOYyYEHHUS MO AUCHUIUIMHE (MOJIYIIIO)
MIPOBOJIUTCS TIPETIOIaBaTeIeM, BEAYIIIUM 3aHATHS 110 TUCUUIUIMHE
(MOyJIr0) METOAOM PKCIIEPTHOM oLeHKH. [1o uToram npomMexyTo4HOi aTTecTaluu Mo
JUCHUIUIMHE  (MOAYJIO)  BBICTABIISIETCS  OLEHKA  «OTIUYHO»,  «XOPOIIO»,
«YIIOBJIETBOPUTEIBHO» WIH «HEYJIOBIETBOPUTEIBHOY.

K mpomexyTouHOM aTTecTaiuy J0MyCKatTCA TOJIBKO CTYIEHTBI, BBIIOJIHUBIINE
BCE BHJBI Y4eOHOW paboThl, NPETyCMOTPEHHbIE paboueil MmporpamMmMoil 1o

NTUCHUILINHE.

HIxajna oneHUBaHHUA Onucanne

OTtinyHO Cpennee 3HaueHue st BceX POPMUPYEMBIX HA MOMEHT TPOBEICHUS
aTTeCTAllMM YPOBHEW KOMITETEHIIUHN — 5. BBIMOTHEHBI BCE BUIBI yU€OHOM
paboTHI, MPETyCMOTPEHHBIE y4eOHBIM TJTAHOM. Crynent
JIEMOHCTPUPYET  COOTBETCTBHE 3HAHUM, YMEHUH, HaBBIKOB
MIPUBEICHHBIM B TAOJIUIIaX TTOKA3aTeNIeH, ONEPUPYET MPUOOPETCHHBIMU
3HAHUSIMU, YMEHUSIMU, HABBIKAMH, MPUMEHSAET UX B CHUTYaLMSAX
MOBBIIIICHHONW CIOKHOCTH. [IpM STOM MOTryT OBITH JOMYIICHBI
HE3HAUUTENbHbIE  OMIMOKM,  HETOYHOCTH, 3aTpyIHEHUSAIIPH

AHAJIIMTUYCCKUX OIICpaluiax, IIEpCHOCS 3HAHWUH U YMGHI/II;'I Ha HOBBIC,
HCCTAaHIaPTHLIC CUTYyallUuH.

Xopomo Cpennee 3HaueHue 1715 BceX (POPMUPYEMBIX HA MOMEHT IIPOBEICHHUS
aTTecTalliy ypOBHEH KoMrieTeHIui — 4. BoImomHeHbI Bce BUIBI yIeOHOM
paboThI, IIPEAYCMOTPEHHBIE y4eOHbIM IIJIAHOM. CryneHt
JIEMOHCTPUPYET HEIMOJIHOE, IPAaBUIIBHOE COOTBETCTBUE 3HAHUM, YMEHUHN,
HaBBIKOB IPUBEJCHHBIM B TaOJIUIaX MMOKa3aTesael, 1100 eciiu npu 3TOM
OB TOMYIIEHBI 2-3 HEeCYIIeCTBEHHBIE OIIUOKH.

Y 10BIETBOPUTETBEHO Cpennee 3HaueHue 1715 BceX (POPMUPYEMbIX HA MOMEHT ITPOBEJCHUS
aTTECTAIlMW YPOBHEW KOMIMETEeHITNI — 3. BhIMOTHEHbI BCe BUBI YIEOHOU
paboThl, MIPEAYCMOTPEHHBIE y4eOHBIM IIJIAHOM. CryneHnt
JIEMOHCTPUPYET COOTBETCTBUE 3HAHUN, B KOTOPOM OCBEIIlEHAa OCHOBHaA,
HauOosee BaXkHas 4acThb Marepuaja, HO NPU 3TOM JOIMYIIEHa OJHa
3HAUUTENbHAs OIUOKA UM HETOUYHOCTb.

Heynosnersopurensho | He nocturHyTo moporoBoe 3HaueHHE XOTA Obl IJIsl OZHOTO YPOBHS
dbopMUpyeMbIX HAa MOMEHT MPOBEACHUS aTTeCTallMi KoMreTeHuil. He




BBITIOJTHEH OJIMH WJIA 00Jiee BUIOB y4eOHOH pabOThI, MPEAyCMOTPEHHBIX
y4eOHBIM M1aHOM. CTYJIEHT IEMOHCTPUPYET HETIOTHOE COOTBETCTBHE
3HaHWI, YMEHWW, HAaBBIKOB NPHUBEJCHHBIM B TaOJHUIAX IMOKa3aTeNeH,
JOMYCKAIOTCS 3HAYUTENbHBIC OMIMOKH, TPOSBISETCS OTCYTCTBHE
3HaHUM, YMEHMI, HABBIKOB I10 Sy I1OKAa3aTeseH, CTYAEHT UCIIBITHIBACT
3HAUMUTEJIbHBIC 3aTPYAHECHUS IPU ONEPUPOBAHUY 3HAHUSAMH U YMEHUSIMU

Ipu UX NCPEHOCC HAa HOBBIC CUTYyalllH.

7. YueOHO-MeTOoAn4YecKoe U HH(POpPMaNIMOHHOE o0ecnedyeHue QU CHUIIIMHBI

7.1. OcHOBHas JTUTEpPaTYypa
1.Beenenue B mporpammupoBanue Ha PHPS [Dnektponnsiii pecypc] @mnoiig K.

C. Untepner-Yuusepcurer Unpopmannonnsix Texnonoruit 2007 r.

http://www.knigafund.ru/books/176606

2.0cHoBsl nporpammupoBanusa Ha PHP [Dnextponnsiii pecypc] CaenseBa H.

B. Unrepuer-YHnusepcuter Mapopmanronnsix Texnomoruii 2005 r.

http://www.knigafund.ru/books/178025

7.2. lonoJiHUTEILHAS JINTEPATypa
1. IlepcrieKTUBHBIE SI3bIKU BeO-pa3paboTKu [DneKTpoHHbINH pecypc]| bornanos
M. P. Haumonanbnsiit OTkpeiThiii YHUBepcuter « MHTYUT» 2016 r.

http://www.knigafund.ru/books/177945
2.Bam nepBblii caiiT ¢ ucnoab3oBaHueM PHP-ckpuntoB [ D1eKTpOHHBINM

pecypc]: yue6Hnoe nocodbue Ctporanos A. C. unanor-MUDU 2015 r.
http://www.knigafund.ru/books/198482

8. MaTepua/JIbHO-TEXHUYECKOE o0ecneuyeHue U CIUMNINHBI

8.1 TpeOoBaHusA K 000PYI0BAHNIO U NIOMEIICHUIO /ISl 3AHATHI

JlabopaTopHbie pabOTBI W CaMOCTOSITENbHAsT paboTa CTYJEHTOB JIOJDKHBI
MIPOBOJIUTBECS B CHEUUAIU3UPOBAHHONW ayJUTOPUU, OCHAIIEHHOM COBPEMEHHOU
OPITEXHUKOW M TIEPCOHATBLHBIMU KOMITBIOTEPAMH C MPOTPAMMHBIM OOECIIEYCHHEM B
COOTBETCTBHHM C TEMAaTUKOW H3ydaemMoro wmarepuana. Yucimo paboymx MecT B
ayJIMTOPHUH JOJHKHO OBITh TOCTATOYHBIM JJII OOECIIEUEHUSI MHIUBUIYATbHOU pabOThI

CTyleHTOB. Pabouee mMecTo mpenojaBaressi H10IKHO ObITh OCHAIIEHbI COBPEMEHHbBIM


http://www.knigafund.ru/books/176606
http://www.knigafund.ru/books/178025
http://www.knigafund.ru/books/177945
http://www.knigafund.ru/books/198482

KOMITBIOTEPOM C TMOJKIIOYEHHBIM K HEMY MPOEKTOPOM Ha HACTEHHBIM JKpaH, WU
HWHBIM dHAJIOTUYHBIM I10 ®YHKHHOH3HLHOMY Ha3HA4YCHUIO O60py,Z[OBaHI/IeM.
8.2 TpeGoBanusi K NPOrpaMMHOMY O0eCIeYeHUI0
JIns  BBIMOJNHEHUsT JA0OpAaTOPHBIX pabOT M CaMOCTOSITETbHOM paboThI
HE00XO0AMMO CJeIyIolIee MPorpaMMHOe 00ecIieYeHHeE:
1. Microsoft Windows.
Notepad++.
Anaconda Community.
Python Software Foundation Python.
Be6-0pay3zep, Chrome.
Visual Studio 2019.
Visual Studio Code.
JetBrains PyCharm Community.
Git.
CYBJ MySQL.
CYB/] PostgresSQL.
CYB/J SQLite
13.  Microsoft Office 365.
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JIJ'ISI IMPOBCACHUA JICKHUOHHBIX U ITPAKTUYICCKUX 3aHATUU CIICIIMAJIBHOI'O

IMpoOrpaMMHOIO oOecrneueHus JJIA OCBOCHU JUCITHMITIIMHBI HC Tpe6yeTC${.

9. MeToanyeckne peKOMEHIAlUH /IS CAMOCTOSATEIbHOI padoThI CTY/1eHTOB

N3yuyeHnne AMCHUIUIMHBI OCYLIECTBIISIETCS B CTPOIOM COOTBETCTBHM C LIETIEBOI
YCTAaHOBKOM B TECHOW B3aMMOCBA3M y4e€OHbIM IIaHOM. OCHOBOW TEOpETUYECKOM
MOJATOTOBKH CTYJIEHTOB SIBJIIIOTCS Ay IUTOPHbBIE 3aHSTHS, TA0OpAaTOPHBIE PAOOTHI.

B npouecce camocTosiTenbHONM padOThl CTYJAEHTHI 3aKPEIUISIOT U YIayOJsioT
3HAHMSI, TIOJYYEHHBIE BO BpEMsI ayJUTOPHBIX 3aHSATUH, 10pabaThIBAIOT KOHCTICKTHI U
3alKiCH, TOTOBSATCA K TPOBEICHUI0O U 00pabaThIBAIOT PE3yJIbTAThl JTAOOPATOPHBIX
paboT, TOTOBATCA K MPOMEKYTOUHOM aTTECTAIlUH, @ TAKXKE CAMOCTOSITEIbHO U3y4YatoT

OTJI€JIbHBIE TEMbI Y4EOHOU MPOrpaMMBlI.



Ha 3aHsTHMsX CTyZIEHTOB, B TOM YHCJIE NPEANOJATaloIUX MPAKTHUYECKYIO
JESTENIbHOCTb, OCYILIECTBIISIETCS 3aKPEIUIEHUE [TOJIyYEHHBIX, B TOM YUCIIE U B IIPOLIECCE
CaMOCTOATENbHON paloThl, 3HaHU. Oco0oe BHUMaHuE OOpalaeTcsi Ha pPa3BUTHE
YMEHHH U HABBIKOB YCTAHOBJICHUS CBS3H MOJOXKEHUH TeopuH ¢ MpodhecCHoHaTbHOMI
JeSITeNIbHOCTHIO OyAYIIEro CrielraIncTa.

CaMmocTrosiTenbHass paboTa OCYHIECTBIsAETCS HWHANBUAYyaldbHO. KoHTposb
CaMOCTOSITENTLHOM paboThl OpraHu3yeTcs B ABYX GopMax:

CaMOKOHTPOJIb U CAMOOLIEHKA CTY/ICHTAa;

KOHTPOJIb CO CTOPOHBI MpenoaaBaTenei (TeKyIui U IPOMEKYTOUHBIN).

Kputepusamu olleHKH pe3ynbTaToOB CaMOCTOSITENIbHOM pabOThI CTyIeHTa
SIBIISTFOTCSL:

YPOBEHb OCBOEHUS CTYJCHTOM Y4eOHOIro MaTepuaia;

YMEHHUsI CTYI€HTa UCTIOJIb30BaTh TEOPETUUECKUE 3HAHUS IIPU BHITIOJTHEHUH
NPaKTHYECKUX 3a7ay;
c(hOpMHUPOBAHHOCTH KOMIIETEHIINI;

odopMIIEeHHE MaTepHaia B COOTBETCTBUHU C TPEOOBAHUSIMU.



10. MeTozmqecmle PEKOMEHIAINN JISA IIpenmoaaBaTest

1. Ilpu moAroToBKe K 3aHITUSIM CIEAyeT MpeABAPUTEIBLHO MpopadoTaTh
MaTepUall 3aHATUA, IPEIYCMOTPEB €ro NoJAa4yy TOYHO B OTBEIEHHOE IS 3TOTO BpEeMs
3ansaTuA. ClenyeT NOATOTOBUTH HEOOXOJMMBIE MAaTepHaIbl — TEOPETUUYECKUE
CBelleHUs, 3a1auu u Ap. [Ipyu npoBeneHun 3aHATHS CllelyeT KOHTPOJIUPOBATH MOAAUY
MaTepualia U pelleHue 3aJaHui C y4eTOM y4eOHOTO BPEMEHH, OTBEIECHHOTO s
3aHATHUA.

2. Ilpu mpoBepke pabOT U OTYETOB CIEIYET YUUTHIBATH HE TOJBKO MPABUIBLHOCTD
BBINIOJIHEHUS 3a/IaHU, HO U ONTUMAJIbHOCTh BHIOPAHHBIX METOJIOB pPELICHUS,

IMPaBUJIbHOCTD BBIIIOJIHCHHUA BCCX €T'0 IIAroB.



Ipunoowcenue 1
Crtpykrypa u coaep:kaHue qucuunInHbl «[IpukiaagHoe nporpaMMUpoOBaHue» 10 HanpaBjaeHUuI0 nmoarorosku 09.03.03
«IIpukiagnas napopmaTuka» (daxasasp)

E Buabl yueoHoit padoTsl,
S . ®opMmbI
o g BKJIIOYAsl CAMOCTOSAITEJIbHYIO Buabl camocTosiTeIbHOM padoThI aTTeCTAI
5 £
N Pasien 3 E paboTy CTy1€HTOB, CTY/J€HTOB -
z U TPYJ0E€MKOCTh B 4acax
© T/ PT
JI C Jlad CPCKCP | K.P. K.I1. p Pedepar K/pd 3
1 | JTaGoparopuas pabora JIP-1. 5 A
Jlunetinvie npocpammol 2 1
Jlaboparopnas padota JIP-2.
2 | Passemensiowuecs 2 2 2 4
8bIYUCTUMENbHbIE NPOYECCHl
3 JlabopaTopuas padora JIP-3. 5 3 2 4
Opeanuzayus yukios.
4 Jlaboparopnas pabora JIP-4. 2 4 2 4
OonomepHbvle maccugl
5 JlabopaTopuas padota JIP-5.
2 5 2 4
JeymepHvle maccusvl u yHKYUU.
6 J£16(3paT0pHaH pabora JIP-6. 2 6-7 2 4
aiinbl.
7 JlabopaTopuas pabora JIP-7. ) 2 4
GUI, knaccol, mooyno Tkinter. 2 8-9
Jlaboparopuas pabota JIP-8.
8 | llpoepammuposanue 6 2 |[10-11 4 8
epaghuueckom pedcume
Jlaboparopnas padota JIP-9.
Tloozomoexa mexnuuecko2o 3a0anus
9 2 |[12-13 12 18

0151 pazpabomxu nPocpaAMMHO20
npooykma.




Jlaboparopnas padota JIP-10.

10 14-15 24 36
Buvinonnenue npoexma
Dopma ammecmayuu 16-17
Bcero yacoB o [ucHUILINHE 12 72




[Tpunoxenue 2

MUHUCTEPCTBO HAYKH U BBICIIIEI'O OBPA30BAHM S POCCUICKOM
®EJIEPALINN
®EJIEPAJILHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJILHOE
VUPEXXJIEHUE BBICIIIETO OFPA30BAHMS

«MOCKOBCKHH HOJII/ITEXHILI‘IECKI/IfI YHUBEPCUTET»
(MOCKOBCKHAMU ITOJINTEX)

Hanpasnenue noarorosku 09.03.03 IIpuxnagnas napopmaruka
npo¢mib noarotoBku «KoprnopatuBasle HHYOPMAITMOHHBIE CHCTEMBD)
dopma o0yueHHs: OuHast

®OH/I
OLIEHOYHBIX CPE/JCTB

MO JUCHMIIINHE

IIpukJjaagHOEe MPOrpaMMHPOBAHHUE

Cocras:
1. TMoka3artejab ypoBHs c()OPMHUPOBAHHOCTH KOMIETEHIIUI.
2. IlepeyeHb OLEHOYHBIX CPEACTB.
3. Dx3amMeHAUHMOHHOE 3aJaHHe,
4, TunoBoi YK3aMeHAIIHOHHBIN OMJIET.
5. TumnoBble MpakTHYECKHE 3aaHUS.

Mocksa, 2022 rox



1. IOKA3ATEJIb YPOBHSI COOPMUPOBAHHOCTHU KOMIIETEHIIUM

«IIpukjagHoe MpOorpaMMHpPOBaHUE»

®I'OC BO 09.03.03 «IIpukaagnast nHGpOPMATHKA
npoduib noarotoBku «KopmoparuBubie ungopmMannonnbie CHCTEMbD»

B mporiecce ocBoeHMS JTaHHOW AUCIUILINHEI CTYIEHT (YOPMUPYET U IEMOHCTPUPYET CICAYIOIINE
odmenpogeccuoHAIbHbIE KOMIETEHINHU:

Komnerenuun Texnonorus .
®opmMa OLECHOYHOT 0 Crenenn ypoBHei
IlepeyeHs KOMIIOHEHTOB ¢hopmupoBanus .
Hupgekc HHuagekc . cpeacrBa** OCBOCHHSA KOMIIETEeHIIUH
KOMIIeTeHI Ui
IK-3 Criocob6eH pa3pabaTsIBaTh WIIK-3.1. 3HaTh: JlabopaTopHbIe pabOTHL, YO BA3OBBII
TpeOOBaHUSA U BO3MOKHOCTH COBPEMEHHBIX | CaMOCTOsTeNbHas pabora II YPOBEHb:
IIPOCKTUPOBATH 1 MEPCICKTUBHBIX CPCIACTB DKk3aMeH CHOCO6HOCTI) BBITIOJIHATH

porpaMMHOE o0ecriedyeHue

pa3paboTKK MPOrpaMMHBIX
NPOLYKTOB, TEXHUYECKUX
CPE/CTB;

METOJI0JIOT MU pa3paboTKu
MPOrPaMMHOTO 00eCIICUCHUS
1 TEXHOJIOTUH
NpOrpaMMHUPOBaHHS;
METOJIOJIOT MU U TEXHOJIOTHH
MPOCKTUPOBAHUS U
MCIIONIb30BaHUs 033 JaHHbIX;
METOJIbI M CPECTBA
MPOEKTUPOBAHUSI
NIPOTPaMMHOTO
obecrieyeHus,;

METO/IBI M CPECTBA
MIPOEKTUPOBAHUS
HPOrPaMMHBIX
nHTepdeicos;

METOJIBI M CPEACTBa
MPOEKTUPOBaHUS 0a3
JTAaHHBIX;

MPUHIUIBI TOCTPOCHUS
APXUTEKTYPBI
MIPOTrPaMMHOTO OOECTIEUESHHUS
W BH[IbI APXUTEKTYPBI
IPOrpaMMHOI0

TMOJIYUYCHHOC 3aJIaHUE,
IMPUMEHAA TOJTYYECHHBIC
3HAaHUC U YMCHHA Ha
IMMPaKTUKE, BJIaJICTh
COOTBETCTBYIOIIIUMH
HHAUKAaTOpaMu
KOMICTCHINU IPpU
BBIIIOJTHCHUH 3aJaHUsA.

IPOJIBUHY THIN
YPOBEHD:
CIOCOOHOCTh
BBITIOJIHATH IMMOJTYUYCHHOC
3aJ]aHue U perarb
CaMOCTOSATEILHO
c(hopMUpPOBaHHbIE
3aJ1a4u, IPUMEHSS
MOJTyYCHHBIC 3HAHWE U
YMCHHS Ha MPAKTHKE.
YBepeHHO BIAAETh
COOTBETCTBYIOLIMMHU
MHIUKATOpaAMHU
KOMITIETEHIUH TIPH
BBITIOJIHEHHUH 3a/IaHHS,
KOMOWHHUPOBATH X
MEX1y cOO0H U C




o0ecreyeHus; TUITOBEIC
petnreHust, OHOINOTEeKN
[IPOrPAMMHBIX MOAYJIEH,
11a0JIOHBI, KJIACCHI
00BEKTOB, HCIIOIB3yEMBIC
npu pa3padoTke
MPOTrPaMMHOT0
obecrieueHusl.

UIIK-3.2. YMerTs:
BBIOMpATh CPeJICTBA
peanuzany TpeOGOBaHUH K
MPOTrPaMMHOMY
00ecneyYeHHIO;
BbIPA0ATHIBATH BAPUAHTHI
peau3aly IporpaMMHOTO
obecreyenus;
HCIIOIb30BAaTh
CYLIECTBYIOIIUE THIIOBBIE
PEIICHUS U IA0IOHBI
MPOCKTUPOBAHUSI
MIPOrpaMMHOT0
o0ecrieueHHs; TPUMEHSTh
METOJIBI M CPECTBA
MIPOEKTUPOBAHUS
MIPOTrPaMMHOTO
obecrieueHns, CTPYKTyp
JaHHBIX, 0a3 JaHHBIX,
MPOTrPaMMHBIX
nuHTepdeiicos.

WIIK-3.3. BaangeTs:
COBPEMEHHBIM
MHCTPYMEHTapUeEM U
cpenamu pa3padoTKU
MPOrpaMMHOT0 KOJIa;
COBPEMEHHBIM
WHCTPYMEHTapHEM U
cpesaMu MPOEKTUPOBAHUS
MPOrPaMMHOTO KOJa,
METO/IaMH TECTHPOBAHHUS
I10.

WHIUKATOPAMHU JPYTUX
KOMIIETEHILINH JJI
JIOCTHKCHUS
MIPOEKTHBIX
pe3yIBTaTOB.




[IK-5

Crioco0eH oCymeCTBIATh
KOHLIENTYaIbHOE,
(YHKIMOHATBHOE U
JIOTHYECKOE
MPOCKTUPOBAHUE CHCTEM
CPEIHET0 U KPYITHOTO
MacirTaba U CI0KHOCTH

UIIK-5.1. 3HaTh:
CTaHIAPTHI OPOPMIICHHS
TEXHUYCCKHX 3aJIaHNM,
MEXIyHApOAHBIE CTAaHJAPTHI
Ha CTPYKTYpY AOKYMEHTOB
TpeOOBaHUI; HOPMAaTHUBHBIE
1 METOANYCCKUE MaTCpUaIbl
0 CO3/IaHUI0 JOKYMEHTOB
TpeOOBaHMH K cCUCTEMaM
METO/IbI OLIEHKH KauecTBa
MIPOTPaMMHBIX CHCTEM;
0a30BbIE TEXHOJIOTUH
pa3paboTku BeO-
TIPUJIOKEHHUS HA CTOPOHE
KIIMEHTa ¥ CTOPOHE CepBepa.
UIIK-5.2. YmerTs:
MpOoeKTHpOBaTh Web-caifTb
u paspabatbiBath Internet-
IIPUIIOKCHUSA; UCITOJIB30BaTh
OCHOBHBIE MTPHUEMbI web-
JIM3aifHa; BHEPSTh
rpaduyeckue, 3ByKOBBIE,
aHMMAaIMOHHBIC OOBEKTHI B
cTpaHuIy; GopMHpPOBATH
MHTEpaKTHBHBIE OIOKH web-
pecypca.

UIIK-5.3. Boaners:
CpeACTBaMU aBTOMAaTH3AINH
npoektuposanus 110,
paboTHI co cpencTBaMH
Internet m Web-texnomoruit
JUISL pellieHHs 3a/1a4
npoheCCHOHATIBHON
JACATCIBPHOCTH, HABbIKAMU
MIPOEKTUPOBAHUSI CXEMBI
MIOCIIEI0BATEILHOCTEH,
COCTOSIHUH 1
B3aUMOIEHCTBUHI
KOMITOHEHTOB CHCTEMBI.

**- CokpaiteHus: popM OLIEHOYHBIX CPEJCTB CM. B IpriioxeHun 2 k PII.




2. IEPEYEHb OLHIEHOYHbBIX CPEJICTB

HanmenoBanue IIpencrasnenune
Ne OLIEHOYHOTO Kpartkas xapakrepuctuka OLIEHOYHOTO

oC cpeJicTBa OLIEHOYHOT'O CPEe/CTBA cpenctsa B ®OC

CpenctBo  KOHTPOJS, OpraHU30BaHHOE
KaK [IPE3CHTALM oOyuaroummces
pe3ynbTatoB  BbimodHeHus  KypcoBoro
MPOEKTa C JAEMOHCTpPALMEN  HArJsIHBIX KonTposbabie
MaTepuaJoB ¥ OTBETOB  Ha BOIPOCHI BOIPOCHI
[I€arOTUYECKUX pabOTHUKOB
(paboTHMKA) Ha TeMy JOKjaaa, TeMe,
npobaemMe U T.11.
KoneuHslii mpoayKT, MOJIy4YaeMmblii B
pe3yJbrare IJIAaHUPOBAHUS
BBIMIOJIHEHUSI KOMIUIEKCA  Y4YEOHBIX U
HCCIEN0BATEIbCKUX 3a/IaHUMN.
[To3BomnsieT OLICHUTD YMEHHUS
o0yJaromuxcs CaMOCTOSITEJILHO
KOHCTPYUpPOBaTb  CBOM 3HaHUSA B
[Ipoexr nporecce peLIeHUusT  NPAKTHYECKHUX
(IT) 3a7a4 ¥ npo0JieM, OpPUEHTHPOBATHCS B
WHPOPMALIMOHHOM  TIPOCTPAHCTBE |
YpOBEHb c(hOpMUPOBAHHOCTH
AHAJIUTUYECKUX, UCCIIEI0BATEIbCKUX
HABBIKOB, HAaBBIKOB MPAKTUYECKOTO U
TBOPYECKOTO  MBILUICHHUS. Mosxer
BBITIOJTHATBCS B VHIMBHUIyaIbHOM
TOPSAKE WU TPYNIoN 00y4daroUuuxcsl.

YcTHbIi onpoc /
1 cobecenoBaHue,
(YO)

=

Tunosoe
MPAKTUYECKOE
3a7aHue

3. IK3AMEHAILIMOHHOE 3ATAHHUE

DK3aMEHAIlMOHHOE 33J]aHHE BBIMOJHAETCS CTYJACHTOM HWHIWBUIYAJIbHO, IO
WUTOraM M3y4Y€HUS JUCIMUIUIMHBI WK €€ YacTu. [Ipu 3TOM nocTHKeHHe MOpOTroBOTO
pe3yabTara paboThl HaJl SK3aMEHAIIMOHHBIM 33JITAHMEM COOTBETCTBYET ONMMCAHHOMY B
. 3 JAHHOrO JOKYMEHTa JTally OCBOCHUS COOTBETCTBYIOIIMX KOMIIETEHLIMN Ha
0a30BOM WJIM TIPOJIBUHYTOM YPOBHE.

Ba3oBblii ypoBeHb: CIOCOOHOCTH BBHITIOHATH TOTYYCHHOE 3a/IaHNe, TPUMEHSS
MOJy4YEHHbIE 3HAHUE W YMEHHUsS Ha IMPAKTUKE, BIAACTh COOTBETCTBYIOIIUMHU
VHJIMKAaTOPAMHU KOMIIETEHUMH [PU BBIIIOJHEHUU 3aJaHUsI.

IIpoaBHHYTBI YpPOBeHb: CIIOCOOHOCTH BBIMOMHATH IMOJYYEHHOE 3aJaHHE U

peuaTtb CaMOCTOATCIIBHO C(bOpMI/IPOBaHHI:IC 3a/lavuy, MMPUMCHSS IOJIYYCHHBIC 3HAHUC U



YMEHHS Ha IMPAKTUKE. YBEPEHHO BJAIETh COOTBETCTBYIOIIMMHU WHIUKATOPAMU
KOMIICTCHIIMU TIPY BBITIOJHEHUH 3aJaHUs, KOMOMHHPOBATh UX MEXKIY COO0OH M C
VMHJINKATOPAMU APYTUX KOMIIETEHIHUU JJIs1 JOCTUKEHUS ITPOEKTHBIX PE3YJIbTATOB.
dopma 3K3aMEHAIIMOHHOTO 3aJaHus BBIOMpaeTcs TMpernojaBaTeyieM M
YTBEpXKIAeTCs Ha 3acedaHuu Kadeapbl. DK3aMeH MOXKET MPOXOJHTHh B CIICTYIOIMINX

(dbopMax U C UCHOJIB30BAHUEM CIIETYIOIINX OLEHOYHBIX CPEACTB.

dopma IIpencraBiienne oueHo4YHOro cpeacrsa B ®OC

VYcrHas. baHK KOHTPOJBHBIX BOIIPOCOB, COOTBETCTBYIOIIMX OTAEJIBHBIM TEMaM
JUCHUIUIMHBL (CM. I. 4 HAcTOsMIEro JOKyMeHTa). Bompocsl ¢gopmupyror
9K3aMCHAIIMOHHBIA OWJIET (CM. HMXKE), COCTOSIIUNA M3 TEOPETHUECKUX
BOIPOCOB U MPAKTUYECKUX 3aJlaHui (TUIOBBIE MPAKTUYECKUE 3aJaHMS
IpeCTaBIEeHbl HUXKE). BrieTsl, BKiIouast BOIIPOCH! M IPAKTUUECKUE 3a]JaHMs,
(dopMupyrOTCS IpernoiaBaTesieM U yTBEPXKIatoTcs Ha 3aceaHuy Kadeapsl. B
HUX MOTYT OBITh BKJIIOUEHBI JOIMOJHUTEIbHBIE KOHTPOJBHBIE BONPOCHI U
3aaHus, He TpeOyYIOIHe y CTyIEHTOB HaM4us He (opMUpYyEMBbIX TaHHOMN
JUCIUILIMHOM KOMIIETEHIIUH WIH 6ozee BBICOKHX 3TaroB
chopMUpOBaHHOCTH (popmupyeMbIX. [l OTBETa Ha KaXKIbI BOIPOC U IS
pelIeHus Jr00ro MPaKTUUYECKOro 3aJaHus CTYJCHT JOJIKEH HaXOIUTCs Ha
TpeOyeMOM MJisi JaHHOM TUCIUIUIMHE YPOBHE C(HOPMHUPOBAHHOCTH BCEX
COOTBETCTBYIOIIMX € KOMIIETEHINI: KaXIbIil BOIIPOC U 3aJjaHKE ITPOBEPSET
ypOBEHb C(HOPMHUPOBAHHOCTH BCEX COOTBETCTBYIOLINX JaHHON AUCIUIIINHE

KOMIIETECHIIUH.
[TrcbMeHHas. O1IeHOYHOE CPEJICTBO IMOJHOCTHIO COOTBETCTBYET OIEHOYHBIM CPEICTBAM
YCTHOM ()OpMBI 3a/1aHUSI.
IMpaktriko-  TumoBoe  3agaHWe  MPAKTHKO-OPHEHTHPOBAHHOTO  DK3aMEHA.  3aJaHue
OpPHEHTHPOBAHHAS IPAKTHKO-OPUEHTHPOBAHHOTO (hOPMHUPYETCsI PENOAaBaTeIeM Ha OCHOBE
(popmat TUTIOBOTO ¥ METOUYECKIX PEKOMEH I 1Mo pa3paborke 3ananus [1003,
WorldSkills). yTBEPKIAIOTCS Ha 3acemanuu kadenpsl. 3amanue 10D mpoBepsieT ypoBEHb

C(I)OpMI/IpOBaHHOCTI/I BCCX COOTBCTCTBYIOIUX NUCIUIIIINHC KOMIIETCHITUH.




4. TUMMOBOM 3K3AMEHAIIMOHHBIN BUJIET

MUHUCTEPCTBO HAYKHU U BBICHIET'O OBPA30OBAHUWS POCCUMCKOU ®EJNEPALINN
OEJEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXXJEHUE BBICIIEI'O OBPA3OBAHI S

«MOCKOBCKHNH NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH IMOJINTEX)

SK3AMEHALIMOHHBIM BUJIET Nel
10 TUCLUIUIMHE
«ITPUKIJIAJHOE ITPO'PAMMUMPOBAHUE»
Hanpasienue noarorosku 09.03.03 [Ipuxiagnas nuapopmaruka

BOITPOCHI:

1. SI3eik mporpammupoBanus Python. B3aumozeiictre ¢ daitnoBoii cucremoit. Moayiib
path. O6bexThI 1 (ailIoBBI BBOA-BHIBO/I.

2. SIspix mporpammuposanus Python. Crncku. Beipaskenus B cinckax. HMcnonb30Banue CIMCKOB, KaK
cTeKoB. Mcnonp30BaHne CIIMCKOB, KaK oqepe):[efi. Ol'[epa]_lI/II/I CpaBHCHUS OJId CIIMCKOB.

3. TlonATme aBTOMaTU3MPOBAHHOTO TECTUPOBAHUs. ABTOTECTHI. JlOCTOMHCTBA M HETOCTATKU
aBTOMAaTH3MPOBAHHOTO TecTUpoBaHus. CpeacTBa aBTOMATU3UPOBAHHOTO TECTHPOBAHUSI.

4. Tlpaktuueckoe 3aganue Hamuimure nporpaMmy, KOTOpasi IOMOKET CIIYIIATEIsIM
Ha4yaJIbHOW ILIKOJIBI U3YUYUTh CIIOKEHHUE, YMHOKEHUE, BbluuTanue. Mcnonb3ynire
TE€HEPATOP TCEBAOCTYIANHBIX YHCEIT TSI BRIPAOOTKH ABYX MOJIOKUTEIBHBIX IETBIX
yucen B nuama3one 1...5. Mcnonp3yiiTe TeHepaTop MceBA0CTydYaiHbIX YUCeN I BIOOpa
OJIHOM U3 TpeX YNOMSHYThIX onepauuii. [[porpaMma noikHa BbIJaBaTh BOIIPOC TUIIA
«Ckomnpko Oynet 2*3?7» 3areM ydamuiicsi BBOAUT OTBET. Baiiia mporpamma mpoBepsieT
3TOT OTBET. ECiM OH TIpaBUIIBHBIN, MOIK30BATEIIO HYKHO BBIIATh coo0mieHne «OueHb
XOpoIIOo!» U 3aTeM 3aJaTh cleaytomuii Borpoc. Eciu oTBeT HeNMpaBUIIbHBIN, HYKHO
BbIIaTh coobOmenune «Her. [ToBTopure, moxxanyicTa, CHOBa.» U 3aT€M 3a7aTh TOT JKe
CcaMblid BOIPOC MOBTOPHO J0 MOJYYEHHUS MPABUILHOTO OTBETA. [IpeaycMoTpeTs cuctemy
HavKcleHus 0ayuIoB U ITPadoB 3a MpaBUIIbHBIC U HE MTPaBUIIbHBIE OTBETHL. Bee
pe3yNbTaThl HEOOXOIMMO COXpaHUTh B Qaitn. [IpenycmoTpers rpadudeckuit u
KOHCOJIbHBIN BapUAHT UCIOJb30BAHMUS.

YTBepKIeHO: / /<« » 20 T

5. TUMMOBBIE TIPAKTUYECKHUE 3AJIAHUSA
1. Hanummre nHTEpaKkTUBHBINA yueOHUK Ouonoruu. OH I0JKEeH o0ecreynBaTh
BBIJIaYy B CIIy4alHOM MOPSIKE MATH BOIIPOCOB THIA «YTO Takoe Kypuiia (KpOKOIHII,
Oepe3a, mMypaBeil, myka)» W npuHuMarh otBer Tuna «Kypwuia 3to 1) pwida, 2)
Hacekomoe, 3) ntuua, 4) 3eMHOBOAHOE, 5) pacteHue». [locime ompoca mocraBbTe

UCIIBITYEMOMY OLIEHKY.



2. Hanumure untepnperarop. [Ipeanonoxkum, uto B (aiine data.txt HaxoauTcs
MOCJIEI0BATENBHOCTD CJIOB M uKcen Thna 13 mitoc 4 MUHYC 2 YMHOXUTB3 pa3feinuTh
4 Bo3BecTH 2 U T.11. UHTepIipeTaTop AOIKEH MIPOUYUTATh U PACTIO3HATH CIIOBECHBIC
KOMAaH/IbI ¥ BBITIOJTHUTh HEOOXOIUMBIE OTIepaIiu.

3. ITayk HaxoauTcs HA MIIOCKOCTH B TOUKE ¢ KoopauHatamu x=50 u y=50.
Kaxnyro cekyHIy OH JelaeT Iar BJIEBO, BIPaBO, BHU3 WM BBEPX C pPaBHOU
BEpPOSATHOCTHIO. CMOJICTTUPYUTE IBH)KEHHUE TTayKa C TTIOMOIIbIO TeHEpaTopa CIIydailHbIX
gyucen. Koopaunate! x(t) u y(t) coxpaHute B OJJHOMEpPHBIX MaccuBax. Harmeuaraiite
TpaeKTOpUIO Mayka B (ailyl mMpOTOKOJIa B BHJE TaOJUIbI, KOTOpas COACPXKHUT B
KJIETOYKE C KOOpJAUHATAMH X M Y CHMBOJI +, €CJIHM IMayK TaM MOObIBaj, © CHMBOJI, €CJIH
OH TaM He MOObIBAJL.

4. Hammmure mnporpamMmy, MOJETUPYIOIIYI0O MHOTOKPATHBIM BBIOOp ABYX
KOCTEH JOMHMHO W3 MOJHOro Habopa C MOMOUIBIO I'E€HEpAaTopa ICEBAOCIYyYaHBIX
yucel. Bcero umeercs 28 koctel, Ha KOTOpbIX Hanucanbl mapsl yncen 00, 10, ..., 65,
66. CmonenupyiitTe ¢ MOMOIIBIO 3TOH MporpaMmMbl Opocanue napsl kocteir N=10000
pa3 ¥ moJIcCUMTaiTe, CKOJIBKO pa3 MOsSBHIIACH Mapa, I0MyCKarolas Co3/IaHue LEMOYKH,
Harnpumep, 34 u 46.

5. T'oBOpAT, YTO 1EIOE€ YHUCIO SIBISETCS COBEPIIEHHBIM YHUCJIOM, €CIU €ro
COMHOXUTENH, BKJIO4as 1 (HO HE caMO YUCJI0) B CyMME AAl0T 3TO uKcio. Hanpumep,
6 — coBepmieHHOE 4YHCIO, Tak Kak 6=14+2+3. Hamummure ¢yHKIMIO, KOTOpas
OTIPENICIISACT, SIBJSCTCS JIM €€ TapaMeTp N COBEPIIEHHBIM uucioM. Mcnons3yite 3Ty
GYHKIHUIO B IpOorpaMMe, KOTOpasi ONPEAeIIieT U BRIBOAUT B (halill BCE COBEPIIICHHBIC

yuciaa B quanasone ot 1 mo 1000.



Tunonoe 3alaHME€ B IIPAKTUKO-OPUCHTUPOBAHHOM q)opMaTe

MMHHUCTEPCTBO HAYKM U BBICIIIETO OBPA30BAHMS POCCUMCKON OEJIEPALIMIN
OEJEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEX/JIEHUE BBICILIEI'O OBPA30BAHMA

«MOCKOBCKHH NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHUI1 MOJUTEX)

S5K3AMEHAILIMOHHOE 3AJIAHUE
110 JUCIUIIIIMHE
«I[TPUKJIAJHOE [TPOT'PAMMUPOBAHUE»
Hanpasienue noarorosku 09.03.03 [Ipuxnagnas napopmaruka

BPEMS BBIIIOJIHEHUSA 3AJTAHUSA

8 Jacos.

3AJAHUE 3K3AMEHA

[lo cuacTaMBOMy CTEYeHHMIO OOCTOSITENILCTB  3aKa3 Ha  pa3paboOTKy  MOAYJs
UHPOPMALIMOHHOM CHCTEMBl JJIsi KOHCAJITHHIOBOM KOMIIAHMM COIJIACHO TOTOBOMY H
YTBEP)KJICHHOMY JTU3aiiHy JOCTaJlCsl Takke BaM. T.K. In3aiiH pa3pabaThIBajCsi MIMEHHO BaMH, K
TOMY K€ COBCEM HEIaBHO, TO KaYECTBO M NMPUTOJHOCTh MCXOJHBIX MAKETOB IS MOCIEAYIOIIEH
pa3pabOTKU LETUKOM U MOJTHOCTBIO JIEKUT Ha Balllel COBECTH.

[Ipu anamm3e makera oOKazayjoch, 4TO (OPMHUPOBATH KAXKIBIH JOKYMEHT HEYIAOOHO —
MI03TOMY OBUIO PEIIEHO HEMHOTO M3MEHUTDH AIIFOPUTM PabOThl MOIYJIS: B MEHIO OCTA€TCs IMMyHKT
"CdopmupoBaTh JOKYMEHTHI", IPU Ha)KaTUU KOTOPOTO M 3amojiHeHUU (HopMbl (HOPMHUPYIOTCS
cpasy Bce TpeOyeMble JOKYMEHTHI.

Bama 3amaua paspaboraTh NpHIOKEHHE TOYHO IO MakeTaM (C Y4eTOM YKa3aHHOTO
u3MeHeHus), ucnonb3ys tkinter. Ilpu 3ToM OkHa NpUIIOKEHUs, AN KOTOPBIX HE MPErOCTaBIIeH
MakeT, JOJDKHBl COOTBETCTBOBaTb OOILIEMY CTHUJIKO NpWIOKEHUs. Takxke OMKHBI OBITh
peann30BaHbl ceyromue QyHKIUN:

(opMUpOBaHUE CUETA;

dbopmupoBanue cuera-(haKTyphl;
(dbopMupoBaHUe aKTa BBIIOJIHEHHBIX paldoT;
¢dbopMHupoBaHUE TOBAPHOM HAKIIAJIHOM;
(hopMHUpoOBaHUE MMPUXOHOTO OpAEPA.

Ocoboe BHHUMaHUE CIIEIYET YIEIUTh TOYHOCTH BBIYMCICHUMN II€H M HAJIOTOB — BEIb B Ciydae
OIIMOKY TMOJIb30BAaTEIN MOTYT HE TOJIBKO MOTEPATh ACHBIH, HO U 3aIJIaTUTh TUTAHTCKHUE MTPadbl
OT HAJIOTOBOM MHCIEKIMU. By1bTe OUeHb BHUMATEIbHBI !

CIIPABOYHAS UH®OPMALIUA

CYET — 10KyMeHT, Ha OCHOBAaHHH KOTOPOTO MOKYyIaTelb OIIauuBaeT 3aka3. [loaTomy B HeM

MIPUBOSATCS BCE TJIATEKHBIE PEKBU3UTHI MPOoaBlia (TOCTABIINKA):
nazBanue, MHH, KIIIT BUK u xoppecrionaeHTCKHiA cueT OaHKa MOCTaBIITUKA;
Ha3BaHWE KoMItanuu nocrasmuka, ee MHH, KIIII, Homep pacyeTHOro cuera B OaHKe.

Huxe 00s13aTeNnbHO yKa3bpIBaeTCS HOMEP JOKYMEHTa, nata coctasienus, MHH/KIIII,
Ha3BaHHE, a/IpeC U TeJIePOH MOKYMMATeNs U MpoJaBiia (TocTaBIyKa). B cueTe yka3piBaroTCs Bee
TOBApBbI, 32 KOTOPbIEC MPOU3BOAUTCSA OIJIaTa: HOMED IO MOPSAJIKY, HA3BaHUE TOBApa, €ro




KOJIMYECTBO, IIEHA 32 €AMHUILY TOBapa, CymMma (MPOU3BEACHHUE IIEHBI 32 €IWHUILy TOBapa U €ro
Kosm4yecTBa). Takxke yKas3bIBaeTcs oOIass cymMMma IO BCEM ToBapaM LU(GPaMU U MPOMHCHIO
(TexcToM). YKa3zaHHbIE IIEHbl U CYMMBbI COBMAJAIOT C TEM, KOTOpPbIE BBOAMT IOJb30BATENb MPU
3anonHeHun ¢opmbl crenku. Oanako B Hux yxe Bxoaut HJIC 20%, mostomy 3TOT Hajor
yka3biBaeTcs otaenbHoO (neHa 6e3 HJIC x 1.20 = yka3annas nena; nanor HJIC = yka3zaHHas 1ieHa
—1ena 6e3 HJIC). JIoKkyMeHT MOAMUCHIBAETCS TOJIBKO MPOIABIIOM.

CUET-OAKTYPA — noxkyment mis ymnatsl HJIC. B Hem siBHO yka3bIBatoTCst CyMMBI 0e3
HJIC, Benmuumna Hanora HJIC (B mpomeHtax u B pyoOusix), cymmsl ¢ yaetom HJIC. OGparure
BHUMaHUe: NpU OKPYIJIEHUU YUYUThIBaliTe, 4TO, eciau cymmy 0e3 HJIC cnoxuts ¢ mamorom HJIC
JoJDKHA ToyunThes cymma ¢ yderom HJICC (BBemenHas mosib3oBaTenem). B cuere-daktype
YKa3bIBa€TCsl MEHbBILIE PEKBU3UTOB, UEM B cueTe. JJOKyMEHT [TOANNUCHIBAETCS TOJIBKO ITPOJABLIOM.

AKT BBIITOJIHEHHBIX PABOT — noKyMeHT, B KOTOPBIX CTOPOHBI CIEIKH YTBEPKIALOT,
4TO Y OIUIAaTa, U IIOCTABKa IOJIHOCTBIO MPOU3BEICHBI, IPETEH3UU IPYT K IPYry OTCYTCTBYIOT. B
HEM YKa3bIBAIOTCS HEKOTOPBbIE PEKBU3UTHI IOCTAaBLUIMKA U IIOKyIaTels, IEPEeUeHb TOBapOB
(aHanornyHo cuety). JIoKyMeHT NOJNHUCHIBACTCS U IPOJABIIOM, U IOKyHaTEIeM.

TOBAPHAS HAKJIAIHASl — nokyMeHT, HOATBEPKAAIOIIMM TIepeayy TOBApOB OT
MOCTaBIIMKA K MMOKynareno. B Hem Hanbosnee moapoOHO OMMCHIBAIOTCS BCE TOBAPHI C yKa3aHUEM
ux croumoctu ¢ HJIC, 6e3 HIC u HJIC otaensHo. OOpaTiTe BHUMAaHKE — HAa KaXJI0H CTPAHHUIIC
MOJIBOAUTCS IPOMEKYTOUHBIN UTOT. B KauecTBe NOMyIIeHHUsSI MOXKHO YCTaHOBUTH, YTO Ha KaXKIOU
CTpaHHULIe pa3MelIaercs He 6osee IByX ToBapoB. HakiagHas moanucsiBaeTcs: MpoaaBLoM, rpadbl
HOJIKMCH OKyHaTes sl OCTAl0TCS MYCThIMH, T.K. HEU3BECTHO KTO OYyJeT MOIy4aTh TOBap.

[IPUXOJHBIA OPIEP — pokyMeHT, OQOpPMISEMBbIi IIpH OIUIATE HATHUHBIMH.
[ToanuceIBaeTcs TIaBHBIM OyXTraaTepoM MOCTABIINKA.

OO0pa3s1pl BceX JJOKyMEHTOB MPEICTABICHBI B IPHIIOKEHUH.

YCJIOBUS BBINTIOJIHEHUS PABOTHBI

JIJ'ISI BBIITOJTHCHHA 3aJaHUA CTYJCHT MOXET MCITOJIB30BAaTh CIICAYIOIICEC
MporpaMMHOe o0ecTrieueHue:
Microsoft Windows.
Notepad++.
Anaconda Community.
Python Software Foundation Python.
Be6-6paysep, Chrome.
Visual Studio 2019.
Visual Studio Code.
JetBrains PyCharm Community.
Git.
. CYBJ MySQL.
. CYB/] PostgresSQL.
. CYBJI SQLite
. Microsoft Office 365.

RBOoo~NoG~WONE
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He pa3penraercs 3ammyckaTh M UCIIOIB30BATh APYTUe MporpaMMbl. He nomyckaeTcst HCronb30BaHie
Wnrepner, flash-nakonureneii, TenegoHoB, HOYTOYKOB, MaTepualioB Ha cepBep. Paspemaercs
UCIIOJIb30BAHUE JICKIMH M TIEYaTHBIX y4eOHUKOB MO TU3aiHY.




JOCTYII K CTIPABOYHUKAM

Jlnst mosmydenust CripaBoYHON MHGOPMAIIMH Pa3peliaeTcs UCIOIb30BaTh CIIEAYIOIIHMA
pecypc oduLnanbHbe CIPABOYHbIE PYKOBOJICTBA UCIIOIB3YEMBIX MPOTPAMMHBIX CPECTB.

BBO/IHBIE JIAHHBIE

Jamn 0a3bl JaHHBIX OpraHHU3aIny;
Iu3aiH-MakeT GopM HMPUITIOKEHUS.

MHOPAAOK BBIIIOJIHEHUSA PABOTbHI
PaGoTa BbINONHAETCS Ha BUPTYyalbHON MalllMHE, TJI€ YCTAHOBJIEHO BCE HEOOXOJUMOE
IporpaMMHOE 00ecrieueHHe U pa3MelIeHbl Bce HEOOXOIUMbIE JTaHHbIE.
st 3amycka npuiiosKeHus JOJDKEH ObITh CO3aH OMHAPHBIN UCIIOIHAEMBI (ail
JUIS IEJIEBOU ONEPALlMOHHOM CUCTEMBI.

[Tepen HagaoM pabOTHI HEOOXOAUMO CO371aTh Ha paboueM CTOJIE MankKy (HarpuMep,
"WORK"), rae 6yayT pazmemaTbcs IpOMEKYTOUHbIE BEPCUH U TaHHBIE.

[Tocne BbImONHEHUS paObOTHI MPUIIOKEHUE TOIDKHO OBITh pa3MEIICHO B MAIKE MaIKe
"Pabouuii cmon/@HUO _epynna" (PMO_rpynna — Bama GpaMuins, UMsi, OTYECTBO U
HOMEp TPYTIIBI Ha PyCCKOM SI3bIKE) - OIICHUBAETCSI TOJIBKO BHIUMBIN TaM pe3yJbTaT.

KPUTEPUU OLHEHKU 3AJAHUSA

Ne | HaumeHoBaHMe KpUTEpUs baJsi
DOPMA BBOJIA TAHHBIX 5

1 | dopma BBO/IA TAHHBIX CO3J/IaHA 2

2 | OcymecTBisieTcs mpoBepKa Ha BBOJ HEKOPPEKTHBIX JAHHBIX 2

3 | DopmupyeTcs NOATBEPKAAIOIIEEe COXPAHEHNE JAHHBIX COOOIICHHE 1
TEKCTOBAS ®OPMA YUCEJI 2

4 | B hbopmupyeMbIX TOKyMEHTaxX MPUCYTCTBYET KOPPEKTHAs 3aIHCh YMCIa B 1
TEKCTOBOU (hopme

5 | [Mamexu noamuceit k hopme uncia (pyosib, pyossi, pyoiiei) KOPpEeKTHBI 1
OOPMUPOBAHUE CUETA 5

6 |IIpu mepexoje Mo MyHKTY MEHIO U 3alI0JITHEHUU PEKBU3UTOB JIOKYMEHT 1
dbopmupyercs

7 | CtpykTypa moKyMeHTa COOTBETCTBYET 00pa3ity 1

8 | B mokymeHnTe 0ToOpakeHbI KOPPEKTHBIE PEKBU3UTHI MOCTABIIHNKA U 1
MOKYTIATEJIs, TTOIITHCH

9 | B gokyMeHTe KOpPEKTHO yKa3aHbl Ha3BAHUS, KOJIMYECTBO M CYMMBI 32 TOBaphl | 1

10 | HJIC noacunTad npaBUiIbHO 1
OOPMUPOBAHUE CHETA-®AKTYPbI 6

11 [IIpm mepexojie 1Mo MYHKTY MEHIO U 3alOJTHCHUH PEKBU3UTOB JIOKYMEHT 1
dbopmupyercs

12 | CtpykTypa JOKyMEHTa COOTBETCTBYET 00pasiy 1

13 | B moxymeHTe 0TOOpaKeHBI KOPPEKTHBIC PEKBU3UTHI TIOCTABIINKA U 1
MOKYTIaTeJsl, MOANNUCH

14 | B noxymeHTe KOPPEKTHO YKa3aHbl HA3BaHUs, KOJIMYECTBO U CYMMBbI 3a ToBapel |1

15 [ HJIC xaxxgoro ToBapa pacCyuTaH MPaBHIHHO 1




16 [ Cymma HJIC i kaxxnoro ToBapa cosnagaet ¢ oomuM HJIC nokymenTa 1

DOOPMUPOBAHUE AKTA BBIIIOJIHEHHBIX PABOT

17 | IIpu nepexoe 1Mo MyHKTY MEHIO U 3all0JTHEHUH PEKBU3UTOB JJOKYMEHT
dbopmupyercs

18 | CTpyKkTypa TOKyMEHTa COOTBETCTBYET 00pa3Ity

19 [ B nokymeHTe 0TOOpaskeHbl KOPPEKTHBIE PEKBU3UTHI MOCTABIINUKA U MTOKYIATEIIS
20 | B toKyMeHTe KOPPEKTHO YKa3aHbl Ha3BaHUsI, KOJIMYECTBO U CYMMEI 32 TOBAPHI
21| O6mas cymma HJIC ykazana TekcTom

22 | B nokyMeHTe 0TOOpaKeHbl KOPPEKTHBIC MOANMCH TOKYIIATENs M TPOJIaBIa

®OPMHUPOBAHME HAKJAJTHOM

23 | Ilpu mepexo/ie 1o MyHKTY MEHIO U 3alIOJTHEHUU PEKBU3UTOB IOKYMEHT
dbopmupyercs

24 | CTpykTypa JOKYMEHTa COOTBETCTBYET 00pa3iy

25 | Kaxxmast crpaHumia ToKkyMeHTa GOpMUPYET UTOT

26 | Kaxxast crpaHuia TOKYMEHTA NeYaTaeTcss Ha OTICIbHOM JIHCTE

27| B moxyMeHTe 1pu 1evaTd HEeT MYCThIX CTPaHHIL

28 | Ha cTpanuiie He 0TOOpaxaroTCs JaHHbIE C IPYTrOi CTPaHUIIbI

29 | ®opwma 3anucu 1Edp B KOJOHKE KOJIMYECTBA TOBAPA COBMAIAET C 00pa3oM
30 | ABromatuyecku popMupyeTcs KOJIUIECTBO JUCTOB B HAKJIAHOM

31 | KonruecTBO HAMMEHOBAHHMH OTOOPAKASTCS B BUJIC TEKCTA, a HE YKCIIa

32 | B nokymeHTe 0TOOpakeHbl KOPPEKTHBIE IOANUCH ITOKYATENs U POJaBIa

DOOPMUPOBAHUE MPUXOAHOI'O OPJEPA

33 | IIpu nepexojie 1o MyHKTY MEHIO U 3alIOJTHEHUU PEKBU3UTOB IOKYMEHT
bopmupyercs

34| CTpykTypa TOKYMEHTa COOTBETCTBYET 00pasIly

35| B mokymeHTe 0TOOpakeHbI KOPPEKTHBIE PEKBU3UTHI TIOCTABIINKA U
MOKYTIATEeJIs], TTOITUCH

36 | B mokyMeHTe KOPPEKTHO yKa3aHbl KOJUYECTBO U CyMMa

37 | HIC noacunTad npaBUIHHO

COI'JTIACOBAHHOCTbH JOKYMEHTOB

38 | Bce cymmBl BO Bcex C(hOPMUPOBAHHBIX JOKYMEHTaX COOTBETCTBYIOT JIPYT
ApyTry

(cootBerctBytomue HJIC, 1ieHbI, CyMMBI | T.J. BO BCEX JJOKYMEHTaX
OJIMHAKOBBIC)
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PesynbraT paboTHl OLIEHMBAETCS COTJACHO IPHUBEJCHHBIM BBIIIE KPUTEPHUSIM, BBIOJHEHHE
KOKIOT0 M3 KOTOPBIX YBEIWYHMBACT pPE3yJNbTUPYIOIIMH OauioM Ha YyKa3aHHOE 3HA4YeHHE
(IoBOZUTCS 10 CBEAECHUS CTYIEHTOB TOJIBKO ITOCIIE DK3aMEHA).




