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1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITIPOTPAMMBI YUEBHOM NPAKTUKHA

VI1.02.01 YueOHasa npakTuka

1.1 Lenp u nuaHupyemble pe3yJIbTaThl OCBOEHHS Y4€OHOM MpaKTUKU
B pesynbrare yueOHON MNpakTUKK OOYYAIOIIMICS TOJDKEH OCBOMTH OCHOBHOW BHJT

nearenbHocTH  «Pa3zpaboTka M MHTerpanus MOAYJIEH NpPOrpaMMHOrO OOECIeYeHus» u
COOTBETCTBYIOIIHE eMy 00Ire 1 MpodhecCuOHaTbHbBIE KOMITET CHIUH.
1.1.1 [lepedyenb 0OITUX KOMIIETCHITUN
Kog HanmenoBanue oOUMX KOMIETEHIMH
OK 1 BeiOupars  crmocoObl  pemieHuss  3aAad  Npo(ecCHOHAIbHOW  MEATENbHOCTH
IPUMEHUTENBHO K Pa3JIMYHBIM KOHTEKCTaM
OK 9 [Tonp30BaThCsl MpodeccHoHaNBbHON JOKYMEHTAallell Ha ToCylapCTBEHHOM U
MHOCTPAHHOM SI3bIKaxX
1.1.2. Ilepedenp npodeccHOHATBHBIX KOMIETESHITUN
Kon HanmMeHoBaHMe BUJIOB JICATEILHOCTH M TPOGECCHOHATBHBIX KOMITETSHIIUH
MK 2.1. | IlpoekTrpoBaTh MOIYJIH IPOrPAMMHOT0 00ECIICYCHHUSI.
[IK 2.2. | Pa3pabaTpiBaTh MOAYJIM MPOTPAMMHOr0 o0ecTiedeHusl.
I1K 2.3. | BBINONHSATh HHTErPAIMIO MOYJIeH M KOMIIOHEHTOB TPOrPaMMHOT0 00eCTICUeHHUSI.

1.1.3. B pe3ynbTaTe ocBoeHHs MpodhecCHOHaTbHOT0 MOYJISI 00yUYarOIIUICS TOIDKEH:
Buaners H2.1.1 [mpoektupoBanus monysneii [10 ¢ yuerom TpeboBaHmii 3aKka3dnKa
HaBblkamu | H2.1.2  |co3maHus apXUTEKTYPHBIX TUAarpaMM U crienuduKami Moy

H2.1.3 |onpenencaus nHTEpEHCOB M B3aUMOCHCTBUS MOYJIeH B CHCTEME

H2.2.1 |co3manue momyJeil mporpaMMHOr0 oOecredeHus] Ha pa3IMYHBbIX SI3bIKaX
POrpaMMUPOBAHUS

H2.2.2 |ornaaku u TeCTUpOBAHUS pa3padOTaHHBIX MOJIYJIEH

H2.23 |mpumenenue CTPYKTYPHOI'O U 00BEKTHO-OPUEHTH POBAHHOT'O
POrpaMMUPOBAHUS

H2.2.4 |ontumuzaumu Koja W alNTOPUTMOB MPOTPaMMHBIX MOJYyJEH  Juis
YBEJIMYEHHUsSI ~ IPOU3BOAUTEIBHOCTM  MOHUTOpPMHIAa M aHaiau3a
IPOU3BOAUTEIBLHOCTH IPUIIOKEHHH

H23.1 [pHTerpauMu nOporpaMMHBIX MOAYJEH M KOMIIOHEHTOB B  €IHHOE
IPOrpaMMHOE pelIeHue

H23.2 |paGotsl ¢ UHTErpalMOHHBIMU IJaTGopMaMM UM  HHCTPYMEHTaMU
o0ecreuyeHusi COBMECTUMOCTH U CTAOMIIBHOCTU CHCTEMBbI

YMmers ¥ 2.1.1 |[mpoeKTupoBaTh MOJYJH, COOTBETCTBYIOLIME OU3HEC 3a1a4am

V2.1.2 |onpenensitb CTPYKTYypy U UHTepdeEHCh MOAyJeH, aHaIu3upoBaTh
TpeOOBaHUS K MOAYJI0 U ONpenessiTh ero (yHKIMOHAJIbHOCTD,
POEKTUPOBATH APXUTEKTYPY MOAYJIS

¥V 2.1.3 [co3maBaTe JauarpamMmbl KJIacCOB, IOCJIEIOBATEIBHOCTEM M  IPOYUX
uarpamm JUIsl BU3yaju3aluy IPOEKTHPYEMOr 0 MOJYJIS

¥V 2.2.1 |pa3zpabareiBaTh MOAYJIH MPOTPAMMHOTO OOECIEUYECHHS C MCIOJIb30BAaHUEM
pa3IMYHBIX SI3bIKOB IPOrPaMMHPOBAHUS U TEXHOJIOT UM

V222 |[OpUMEHATh MNATTEPHbl IPOEKTUPOBAHUSA U CTPYKTYpbl JAHHBIX JUIS
co3ianus 3((EKTUBHBIX U MacIITaAOUPyeMbIX MOAYJICH

V223 |co3maBaThb HMHTep(EHCH IS B3aUMOAECWUCTBUSA C JAPYTUMU MOJYISAMH U
cucreMaMu, obecrniednBas 0€30MacHOCTh, IMPOU3BOAUTEIBHOCTh H
MacIITaOMpyeMOCTb IIpU pa3paboTke MOyJIeH

Y 2.3.1 |MHTErpupOBaTh MOJYJH U KOMIIOHEHTHI, OOecreynBas X B3aMOIeHCTBUE

3



¥ 2.3.2 |paborath ¢ APl u ycraHaBiIMBaTh COCTMHEHUS MEKY KOMIIOHCHTAMHM
YV 2.3.3 |oTCIeKUBATH U YCTPAHITh KOHMIMKTHI M OMMOKHA WHTEr ALK
3HaTh 3 2.1.1 |oCHOBHBIE NPUHUMUIIBI MPOEKTHUPOBAHMS  MOIYJIEH MPOrpaMMHOIO

obecrieueHust

3 2.1.2 |opuHUHMIBI co3/aHusl HMHTEep(eicoB s B3aUMOJCHCTBHUS C JIPYrUMU
MOJYJIIMU U CUCTEMaMU

3 2.1.3 |opuHuunbel obecriedeHUs OE30MACHOCTH, MPOU3BOIUTEIBHOCTH H
MacIITaOMPyEMOCTH NPH MPOEKTUPOBAHUU MOy el

3 2.2.1 |43BIK IpOrpaMMHUPOBaHUs1, OCHOBHbIE KOHCTPYKIMH, CHUHTAKCHC

3 2.2.2 |OpUHLHMIBI CO3/aHUs HMHTEp(ENcOB Uil B3aMMOJCHCTBUS C JIpPYyrUMHU
MOJYJIIMU U CUCTEMaMHU

3 2.2.3 |Meronbl ONTHMM3ALMU KO/ U alTrOPUTMOB, 3P (HEKTHBHBIEC ANTOPUTMBI H
CTPYKTYPBbI JAHHBIX JJIsl IOBBIIIEHUS IPOU3BOAUTEILHOCTH

3 2.3.1 |00muXx NpUHUUIIOB (YHKIMOHUPOBAHMS AlNapaTHBIX, MPOrPaMMHBIX U
IPOrpaMMHO-aNIapaTHhIX CPEICTB aAMUHUCTPUPYEMON UH(OPMAILITOHHO-
KOMMYHUKAIIUOHHON CHCTEMBbI

3 2.3.2 |MeToapl ¥ NOAXOAb!I K MHTErpallMi MOAYJIEH U KOMIIOHEHTOB

3 2.3.3 |opuHUHUIIBI O€30MACHOCTH IPH MHTErPALUK MOYJIeH U KOMIIOHEHTOB

1.2. KonmuecTBO 9acoB, OTBOAMMOE Ha OCBOEHHUE MPOrpaMmbl yaeOHoM mpakTuku — 144 gaca




2. CTPYKTYPA U COAEPXKAHUE YYEFHOU IPAKTUKH

Ha3zBanue 3Tana Coaeprxanue BbINOJIHSIEMBIX padoT Oo0mvem, akan. | Koa IIK, OK Kon H/Y/3
NPaKTUKH yac.
1 2 3 4 5
OpranuzanuoHsbii (1. [IpoxoxkaeHne BBOOIHOTO HHCTPYKTaKa 2 OK 1,0K 9 Y0 01.01,Y009.01, ¥009.02,3001.01, 30 09.01
dTan
(OCHOBHOM 3Tall 2. Anamu3 TpeOOBaHWI K MPOrpaMMHOMY) 2 MK 2.1, 11IK22H2.1.1,H2.12, H2.13,H22.1,H2.22, H22.3, H
MOy JTFO 1K 2.3 224, H23.1,H232, V21.1,¥ 212, V213,V
221,222, ¥V223,V231,¥V232, V233,3
2.1.1,3 2.1.2,3 2.13,3 22.1,3 222,3 223,3
2.3.1,3 23.2,3 233
3. CocraBleHHE TEXHUYECKOI'O 3aJaHHSI HA 2 MK 2.1, 11IK22H21.1,H2.12, H213, H22.1,H222, H223, H
pa3paboTKy MOAYJIS 1K 2.3 224, H23.1,H232, V21.1,V¥Y 212,V¥V 213,V
22.1,¥Y 222, V223, V231,V 232,V 233,3
2.1.1,3 2.1.2,3 2.13,3 22.1,3 222,33 2.23,3
2.3.1,3 23.2,3 233
4. Brpibop apXUTEKTypbl MNPOrpPaMMHOIO 2 K21, 1IK22,H2.1.1, H2.12, H2.1.3, H2.2.1,H222 H223, H
MOJTYJIs 1K 2.3 224, H23.1,H232, V21.1,¥Y 212, V213,V
22.1,¥Y222,¥V223,V231,¥232, V233,3
2.1.1,3 2.1.2,3 2.13,3 2.2.1,3 222,33 223,3
2.3.1,3 232,3 233
5. [TlpoekTupoBaHHUE CTPYKTYpbl MOJIYJIs 2 K 2.1, 1IK22,H2.1.1,H2.1.2,H2.1.3,H2.2.1,H2.22, H2.23, H
(UML-guarpammbr) K 2.3 224, H231,H232,V21.1,VY 212, V213,V
22.1,¥Y 222, V223, ¥V231,¥V 232,V 233,3
2.1.1,3 2.1.2,3 2.1.3,3 22.1,3 22.2,3 223,3
2.3.1,3 23.2,3 233
6. Pa3paboTka quarpaMMbl KJIacCOB 2 MK 2.1, 11IK22H21.1,H2.12, H2.13, H22.1, H222, H223, H
1K 2.3 224, H23.1,H232, V21.1,¥Y 212, V213,V

221,222,V 223,V 231,V 232,V 233,3
2.1.1,3 2.1.2,3 2.13,3 2.2.1,3 222,33 223,3
23.1,3232,3 233




7. Pa3paboTka
MOCJIEIOBATEIEHOCTH

AuarpaMMbl

MK 2.1, TIK 2.2,
MK 2.3

H21.1,H2.12,H2.13,H22.1,H222, H223, H
224, H23.1,H232, V211,V 212,V 213,V
221, 222,¥V223,Y231,¥232,V233,3
2.1.1,3 2.1.2,3 2.13,3 22.1,3 222,3 223,3
23.1,3232,3233

8. Pa3paboTka muarpaMMbl COCTOSIHUI

MK 2.1, TIK 2.2,
MK 2.3

H21.1,H2.12,H2.13,H22.1,H222, H223, H
224, H23.1,H232, ¥V 21.1,V¥V212,V213,V
221,V 222,V 223,231,V 232,V233,3
2.1.1,3 2.1.2,3 2.13,3 22.1,3 222,33 223,3
2.3.1,3 232,3 2.33

9. Pa3zpaboTka auarpamMMmbl aKTHBHOCTH

[1K 2.1, IIK 2.2,
1K 2.3

H211,H212,H213,H221,H222, H223, H
224, H23.1,H232,V21.1,V¥V212,V213,V
221,222,V 223,Y231,¥232,V233,3
2.1.1,3 2.1.2,3 2.13,3 22.1,3 222,3 223,3
23.1,3 23.2,3 2.33

10. IIpoekTupoBaHHE MOJIB30BATEIBCKOIO
nHTepderica Moryis

MK 2.1, TIK 2.2,
MK 2.3

H21.1,H2.12,H2.13,H22.1,H222, H223, H
224, H23.1,H232, ¥V 21.1,V¥V 212, V213,V
221,222,V 223,Y 231,V 232,V 233,3
2.1.1,3 2.1.2,3 2.13,3 22.1,3 222,3 223,3
23.1,3232,3 233

11. Co3nmanue mnporotuna uHTEpdeiica
(Figma / Balsamiq)

MK 2.1, TIK 2.2,
MK 2.3

H21.1,H2.12,H2.13,H22.1,H222, H223, H
224, H23.1,H232,V21.1,V212,V213,V
221,V 222,223,231,V 232,¥V233,3
2.1.1,3 2.1.2,3 2.13,3 22.1,3 222,33 223,3
2.3.1,3 232,3 2.33

12. Hacrpoiika cpenbl paspadotku (IDE,
3aBUCUMOCTH )

[1K 2.1, IIK 2.2,
1K 2.3

H211,H212,H213,H221,H222, H223, H
224, H23.1,H232,V21.1,¥V212,V213,V
221, 222,¥V223,Y231,¥232,V233,3
2.1.1,3 2.1.2,3 2.13,3 22.1,3 222,33 223,3

23.1,3 232,3 23.3




13. Co3gaHue CTpyKTYpbl IPOEKTa

MK 2.1, TIK 2.2,
MK 2.3

H21.1,H2.12,H2.13,H22.1,H222, H223, H
224, H23.1,H232, V211,V 212, V213,V
221, 222,¥V223,Y231,¥232,V233,3
2.1.1,3 2.1.2,3 213,3 22.1,3 222,3 223,3
23.1,3232,3233

14. Peanu3zanms Monynss Ha BBIOpPAaHHOM
SI3BIKE ITPOIPAMMUPOBAHMS

MK 2.1, TIK 2.2,
MK 2.3

H21.1,H2.12,H2.13,H22.1,H222, H223, H
224, H23.1,H232, ¥V 21.1,V¥V212,V213,V
221,V 222,V 223,231,V 232,V233,3
2.1.1,3 2.1.2,3 2.13,3 22.1,3 222,33 223,3
2.3.1,3 232,3 2.33

15. Peanu3anust OM3HEC-JIOTUKA MOTYJIS

[1K 2.1, IIK 2.2,
1K 2.3

H21.1,H212,H2.13,H22.1,H222,H223, H
224, H23.1,H232,V21.1,V¥V212,V213,V
221,222,V 223,Y231,¥232,V233,3
2.1.1,3 2.1.2,3 2.13,3 22.1,3 222,33 223,3
23.1,3 23.2,3 2.33

16. PazpaboTka KjIaccoB U METOIOB

MK 2.1, TIK 2.2,
MK 2.3

H21.1,H2.12,H2.13,H22.1,H222, H223, H
224, H23.1,H232, ¥V 21.1,V¥V 212, V213,V
221,222,V 223,Y231,¥232,V233,3
2.1.1,3 2.1.2,3 2.13,3 22.1,3 222,3 223,3
23.1,3 2.3.2,3 2.3.3

17. Peamu3anus HacJIeIOBaHUI u K21, IIK22,H2.1.1,H2.12, H2.1.3, H22.1,H222, H223, H
rosmMophuzMa 1K 2.3 224, H231,H232, ¥V 21.1,¥212,V213,V
221,V 222,¥V223,¥V23.1,V¥V232,V233,3
2.1.1,3 2.1.2,3 2.13,3 22.1,3 22.2,3 223,3

2.3.1,3 23.2,3 233
18. Peanu3anus MHKaNCyIsuu MK 2.1, 11IK22H2.1.1,H2.12, H2.1.3,H22.1,H2.22, H22.3, H
1K 2.3 224, H231,H232, V2I1.1,V 212, V213,V

221,222,V 223,231,V 232,¥233,3
2.1.1,3 2.1.2,3 2.13,3 22.1,3 222,33 223,3

2.3.1,3 23.2,3 2.33




19. O6paboTKa UCKIIIOYCHHIA

MK 2.1, TIK 2.2,
MK 2.3

H21.1,H2.12,H2.13,H22.1,H222, H223, H
224, H23.1,H232, ¥V 21.1, V212,V 213,V
221, 222,¥V223,Y231,¥232,V233,3
2.1.1,3 2.1.2,3 2.13,3 22.1,3 222,3 223,3
23.1,3232,3233

20. PabGoTa c daitmamu ¥ MOTOKaMH BBOJA-
BEIBOJIA

MK 2.1, TIK 2.2,
MK 2.3

H21.1,H2.12,H2.13,H22.1,H222 H223, H
224, H23.1,H232, ¥V 21.1,V¥V212,V213,V
221,V 222,V 223,231,V 232,V233,3
2.1.1,3 2.1.2,3 2.13,3 22.1,3 222,33 223,3
2.3.1,3 232,3 2.33

21. IToakiroyeHue k 0asze TaHHBIX

[1K 2.1, IIK 2.2,
1K 2.3

H211,H212,H213,H221,H222, H223, H
224, H23.1,H232,V21.1,V¥V212,V213,V
221,222,V 223,Y231,¥232,V233,3
2.1.1,3 2.1.2,3 2.13,3 22.1,3 222,3 223,3
23.1,3 23.2,3 2.33

22. Peamuzanus CRUD-onepanmit

MK 2.1, TIK 2.2,
MK 2.3

H21.1,H2.12,H2.13,H22.1,H222, H223, H
224, H23.1,H232, ¥V 21.1,V¥V 212, V213,V
221,222,223,V 231,Y 232,V 233,3
2.1.1,3 2.1.2,3 2.13,3 22.1,3 222,3 223,3
23.1,3232,3 233

23. Ucnones3oBanme ORM

MK 2.1, TIK 2.2,

H21.1,H2.12,H2.13,H22.1,H222, H223, H

1K 2.3 224, H231,H232, ¥V 21.1,¥212,V213,V
221,V 222,¥V223,¥V23.1,V¥V232,V233,3
2.1.1,3 2.1.2,3 2.1.3,3 22.1,3 222,3 2.23,3
2.3.1,3 23.2,3 233
24. Pa3paboTKa MHOTOIIOTOYHBIX MOAYJIEH MK 2.1, 11IK22H2.1.1,H2.12, H2.13,H2.2.1,H2.2.2, H 223, H
1K 2.3 224, H231,H232, V2I1.1,V 212, V213,V

221, 222,¥V223,Y231,¥232,V233,3
2.1.1,3 2.1.2,3 2.13,3 22.1,3 222,33 223,3

2.3.1,3 23.2,3 2.33




25. CHHXpOHM3ALUS TOTOKOB

MK 2.1, TIK 2.2,
MK 2.3

H21.1,H2.12,H2.13,H22.1,H222, H223, H
224, H23.1,H232, V211,V 212, V213,V
221, 222,¥V223,Y231,¥232,V233,3
2.1.1,3 2.1.2,3 2.13,3 22.1,3 222,3 223,3
23.1,3232,3233

26. Peanu3zanus naTTepHOB NPOEKTUPOBAHUS]
(Singleton)

MK 2.1, TIK 2.2,
MK 2.3

H21.1,H2.12,H2.13,H22.1,H222, H223, H
224, H23.1,H232, ¥V 21.1,V¥V212,V213,V
221,V 222,V 223,231,V 232,V233,3
2.1.1,3 2.1.2,3 2.13,3 22.1,3 222,33 223,3
2.3.1,3 232,3 2.33

27. Peanuzanusi maTTepHOB MPOEKTUPOBAHUS
(Factory)

[1K 2.1, IIK 2.2,
1K 2.3

H211,H212,H213,H221,H222, H223, H
224, H23.1,H232,V21.1,V¥V 212,V 213,V
221,222,V 223,Y231,¥232,V233,3
2.1.1,3 2.1.2,3 2.13,3 22.1,3 222,33 223,3
23.1,3 23.2,3 2.33

28. Peanu3zanus naTTepHOB NPOEKTHPOBAHUS
(Observer)

MK 2.1, TIK 2.2,
MK 2.3

H21.1,H2.12,H2.13,H22.1,H222,H223, H
224, H23.1,H232, ¥V 21.1,V¥V 212, V213,V
221,222,V 223,Y231,¥232,V233,3
2.1.1,3 2.1.2,3 2.13,3 22.1,3 222,3 223,3
23.1,3232,3 233

29. Peanu3zanus naTTepHOB NMPOEKTUPOBAHUS
(Strategy)

MK 2.1, TIK 2.2,
MK 2.3

H21.1,H2.12,H2.13,H22.1,H222, H223, H
224, H23.1,H232,V21.1,¥212,V213,V
221,V 222,223,231,V 232,¥V233,3
2.1.1,3 2.1.2,3 2.13,3 22.1,3 222,3 223,3
2.3.1,3 232,3 2.33

30. Peanuzanusi maTTepHOB MPOEKTUPOBAHUS
(Decorator)

[1K 2.1, IIK 2.2,
1K 2.3

H211,H212,H213,H221,H222, H223, H
224, H23.1,H232,V21.1,¥V212,V213,V
221,222,V 223,231,V 232,¥233,3
2.1.1,3 2.1.2,3 2.13,3 22.1,3 222,33 223,3

2.3.1,3 23.2,3 2.33




31. Pa3pabotka monyns niist paboter ¢ API

MK 2.1, TIK 2.2,
MK 2.3

H21.1,H2.12, H2.13,H22.1, H222, H223, H
224, H231, H232,V21.1,V¥Y212, V213,V
221,V 222,223,231,V 232, Y233, 3
211,3 2.1.2,3 2.13,3 22.1,3 222,3 223,3
23.1,3232,3233

32. Pazpaborka RESTful-cepBuca

MK 2.1, TIK 2.2,
MK 2.3

H21.1,H2.12,H2.13,H22.1,H222 H223, H
224, H23.1,H232, ¥V 21.1,V¥V212,V213,V
221,V 222,V 223,231,V 232,V233,3
2.1.1,3 2.1.2,3 2.13,3 22.1,3 222,33 223,3
2.3.1,3 232,3 2.33

33. HokymentupoBanue API (Swagger /
OpenAPI)

[1K 2.1, IIK 2.2,
1K 2.3

H211,H212,H213,H221,H222, H223, H
224, H23.1,H232,V21.1,V¥V212,V213,V
221,222,V 223,Y231,¥232,V233,3
2.1.1,3 2.1.2,3 2.13,3 22.1,3 222,33 223,3
23.1,3 23.2,3 2.33

34. Pa3zpaboTka KIMEHTCKON YacTH MOAYJIs

MK 2.1, TIK 2.2,
MK 2.3

H21.1,H2.12,H2.13,H22.1,H222, H223, H
224, H23.1,H232, ¥V 21.1,V¥V 212, V213,V
221,222,V 223,V 231,V 232,¥V233,3
2.1.1,3 2.1.2,3 2.13,3 22.1,3 222,3 223,3
23.1,3232,3 233

35. MWHrerpamus Monyns € ApPYTMMH

MK 2.1, TIK 2.2,

H21.1,H2.12,H2.13,H22.1,H222, H223, H

MOIYJISIMHU 1K 2.3 224, H231, H232,¥V21.1,¥ 212, V213,V
221,V 222,¥V223,¥V23.1,V¥V232,V233,3
2.1.1,3 2.1.2,3 2.1.3,3 22.1,3 222,3 2.23,3

2.3.1,3 23.2,3 233
36. MoaynbHOe TectupoBanue (Unit-TecTbl) MK 2.1, 11IK22H2.1.1,H2.12, H2.13,H22.1,H2.22, H2.2.3, H
1K 2.3 224, H231,H232, V2I1.1,V 212, V213,V

221, 222,¥V223,Y231,¥232,V233,3
2.1.1,3 2.1.2,3 2.13,3 22.1,3 222,33 223,3

2.3.1,3 23.2,3 2.33
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37. HanncaHue TeCTOBBIX CLIEHApHEB

MK 2.1, TIK 2.2,
MK 2.3

H21.1,H2.12,H2.13,H22.1,H222, H223, H
224, H23.1,H232, V211,V 212, V213,V
221, 222,¥V223,Y231,¥232,V233,3
2.1.1,3 2.1.2,3 213,3 22.1,3 222,3 223,3
23.1,3232,3233

38. VIHTerpalilnoHHOE TECTUPOBAHUE MOYJIS

MK 2.1, TIK 2.2,
MK 2.3

H21.1,H2.12,H2.13,H22.1,H222, H223, H
224, H23.1,H232, ¥V 21.1,V¥V212,V213,V
221,V 222,V 223,¥231,V¥232,¥233,3
2.1.1,3 2.1.2,3 2.13,3 22.1,3 222,33 223,3
2.3.1,3 232,3 2.33

39. OyHKIIMOHATBLHOE TECTUPOBAHUE

[1K 2.1, IIK 2.2,
1K 2.3

H211,H212,H213,H221,H222, H223, H
224, H23.1,H232,V21.1,¥212,¥V213,V
221,222,V 223,Y231,¥232,V233,3
2.1.1,3 2.1.2,3 2.13,3 22.1,3 222,33 223,3
23.1,3 23.2,3 2.33

40. TecTupoBaHue NPOU3BOIUTEIBHOCTH

MK 2.1, TIK 2.2,
MK 2.3

H21.1,H2.12,H2.13,H22.1,H222,H223, H
224, H23.1,H232, ¥V 21.1,V¥V 212, V213,V
221,222,V 223,Y231,¥232,V233,3
2.1.1,3 2.1.2,3 2.13,3 22.1,3 222,3 223,3
23.1,3232,3 233

41. Otmagka xoga

I1K 2.1, IIK 2.2,

H21.1,H2.12,H2.13,H22.1,H222, H223, H

1K 2.3 224, H231,H232, ¥V 21.1,¥212,V213,V
221,V 222,¥V223,¥V23.1,V¥V232,V233,3
2.1.1,3 2.1.2,3 2.1.3,3 22.1,3 222,3 2.23,3
2.3.1,3 23.2,3 233
42 . OnTuMH3aIKs Koaa MK 2.1, 11IK22H2.1.1,H2.12, H2.1.3,H22.1,H2.22, H22.3, H
1K 2.3 224, H231,H232, V2I1.1,V 212, V213,V

221, 222,¥V223,Y231,¥232,V233,3
2.1.1,3 2.1.2,3 2.13,3 22.1,3 22.2,3 2.23,3

2.3.1,3 23.2,3 2.33
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43. PepakTopunr momyss

MK 2.1, TIK 2.2,
MK 2.3

H21.1,H2.12,H2.13,H22.1,H222, H223, H
224, H23.1,H232, V211,V 212, V213,V
221,222,V 223,¥V231,Y 232,V 233,3
2.1.1,3 2.1.2,3 2.13,3 22.1,3 222,3 223,3
23.1,3232,3233

44. TIpoepka kona (code review)

MK 2.1, TIK 2.2,
MK 2.3

H21.1,H2.12,H2.13,H22.1,H222, H223, H
224, H23.1,H232,V21.1,V 212, V213,V
221,V 222,V 223,231,V 232,V233,3
2.1.1,3 2.1.2,3 2.13,3 22.1,3 222,33 223,3
2.3.1,3 232,3 2.33

45. Pabora c cucTeMOW KOHTpPOJS BEpCUi
(Git)

[1K 2.1, IIK 2.2,
1K 2.3

H21.1,H212,H2.13,H22.1,H222, H223, H
224, H23.1,H232,V21.1,V¥V212,V213,V
221,222,V 223,Y231,¥232,V233,3
2.1.1,3 2.1.2,3 2.13,3 22.1,3 222,33 223,3
23.1,3 23.2,3 2.33

46. Co31aHue BETOK U CIMAHUE U3MEHEHUN

MK 2.1, TIK 2.2,
MK 2.3

H21.1,H2.12,H2.13,H22.1,H222, H223, H
224, H23.1,H232, ¥V 21.1,V¥V 212, V213,V
221,222,V 223,Y231,¥232,V233,3
2.1.1,3 2.1.2,3 2.13,3 22.1,3 222,3 223,3
23.1,3232,3 233

47. Pabota ¢ ynanéHHBIM pENO3UTOPUEM

MK 2.1, TIK 2.2,

H21.1,H2.12,H2.13,H22.1,H222, H223, H

(GitHub / GitLab) 1K 2.3 224, H231,H232, ¥V 21.1,¥212,V213,V
221,V 222, V223, V231,V 232,V¥233,3
2.1.1,3 2.1.2,3 2.1.3,3 22.1,3 222,3 2.23,3
2.3.1,3 23.2,3 233

48. Hactpoiika CI/CD nis aBTOMaTH4ecKou MK 2.1, 11IK22H2.1.1,H2.12, H2.1.3,H22.1,H2.22, H22.3, H

cOOpKHU 1K 2.3 224, H231,H232, V21.1,VY 212, ¥V 213,V

221, 222,¥V223,Y231,¥232,V233,3
2.1.1,3 2.1.2,3 2.13,3 22.1,3 222,33 223,3

2.3.1,3 23.2,3 2.33
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49. Konreitnepuzanust moayis (Docker)

MK 2.1, TIK 2.2,
MK 2.3

H21.1,H2.12,H2.13,H22.1,H222,H223, H
224, H23.1,H232, V211,V 212, V213,V
221, 222,¥V223,Y231,¥232,V233,3
2.1.1,3 2.1.2,3 2.13,3 22.1,3 222,3 223,3
23.1,3232,3233

50. PazBepThIBaHNE MOIYJISl HA CEpBEpE

MK 2.1, TIK 2.2,
MK 2.3

H21.1,H2.12,H2.13,H22.1,H222, H223, H
224, H23.1,H232, ¥V 21.1,V¥V212,V213,V
221,V 222,V 223,231,V 232,V233,3
2.1.1,3 2.1.2,3 2.13,3 22.1,3 222,3 2.23,3
2.3.1,3 232,3 2.33

51. JokymentupoBanue kojga (XML- MK 2.1, 11IK22H2.1.1,H2.12, H2.1.3,H22.1,H2.22, H22.3, H

komMMeHTapuu / Javadoc) K 2.3 224, H231,H232, V21.1,VY212, V213,V
22.1, V222, ¥V223,¥V231,¥Y232,V233,3
2.1.1,3 2.1.2,3 2.1.3,3 2.2.1,3 222,3 2.23,3
2.3.1,3 23.2,3 233

52. CocTraBieHue PYKOBOJICTBA [K2.1, 1IK22,H2.1.1,H2.12, H2.1.3, H22.1,H222, H223, H

MOJIH30BaTEIS 1K 2.3 224, H231, H232,¥V21.1,¥V212, V213,V
221,V 222, V223, ¥V23.1,VY232,V233,3
2.1.1,3 2.1.2,3 2.1.3,3 2.2.1,3 222,3 2.23,3
2.3.1,3 23.2,3 233

53. CocraBiecHue PYKOBOJCTBA K21, IIK22,H2.1.1,H2.12, H2.1.3, H22.1,H222, H223, H

pa3zpaboTunka 1K 2.3 224, H231,H232, ¥V 21.1,¥212,V213,V
221,V 222,¥V223,¥V23.1,V¥V232,V233,3
2.1.1,3 2.1.2,3 2.1.3,3 22.1,3 222,3 2.23,3
2.3.1,3 23.2,3 2.3.3

54. Ouenka KayecTBa MPOrpaMMHOIO MK 2.1, 11IK22H2.1.1,H2.12, H2.1.3,H22.1,H2.22, H22.3, H

MOJTYJISI 1K 2.3 224 H231, H232, V21.1,¥212,¥V213,V

221, 222,¥V223,Y231,¥232,V233,3
2.1.1,3 2.1.2,3 2.13,3 22.1,3 222,33 223,3

2.3.1,3 23.2,3 2.33
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55. AHanmu3 MeTpuK Kozaa

MK 2.1, TIK 2.2,
MK 2.3

H21.1,H2.12,H2.13,H22.1,H222, H223, H
224, H23.1,H232, V211,V 212, V213,V
221, 222,¥V223,Y 231,V 232,¥233,3
2.1.1,3 2.1.2,3 2.13,3 22.1,3 222,3 223,3
23.1,3232,3233

56. BolsiBieHME U yCTpaHEHHE YA3BUMOCTEN

MK 2.1, TIK 2.2,
MK 2.3

H21.1,H2.12,H2.13,H22.1,H222, H223, H
224, H23.1,H232,V21.1,¥V212,¥V213,V
221,V 222,V 223,231,V 232,V233,3
2.1.1,3 2.1.2,3 2.13,3 22.1,3 222,33 223,3
2.3.1,3 232,3 2.33

57. JlorupoBaHue pabOTHI MO IS

[1K 2.1, IIK 2.2,
1K 2.3

H21.1,H212,H213,H221,H222, H223, H
224, H23.1,H232,V21.1,V¥V212,V213,V
221,222,V 223,Y231,¥232,V233,3
2.1.1,3 2.1.2,3 2.13,3 22.1,3 222,33 223,3
23.1,3 23.2,3 2.33

58. Hactpoiika ypoBHE J1OTUpOBaHUS

MK 2.1, TIK 2.2,
MK 2.3

H21.1,H2.12,H2.13,H22.1,H222, H223, H
224, H23.1,H232, ¥V 21.1,V¥V 212, V213,V
221,222,V 223,Y231,¥232,V233,3
2.1.1,3 2.1.2,3 2.13,3 22.1,3 222,3 223,3
23.1,3232,3 233

59. MoHuTOpUHT  PabOTHI

MO YIS

B

MK 2.1, TIK 2.2,

H21.1,H2.12,H2.13,H22.1,H222, H223, H

peajbHOM BpEMEHU 11K 2.3 224, H231,H232, V21.1,Y212,VY213, VY
221,222, V223, V231,V 232,Y233,3
2.1.1,3 2.1.2,3 2.1.3,3 22.1,3 222,3 2.23,3

2.3.1,3 23.2,3 233
60. O6paboTKa OmMOOK U COOCB MK2.1, 11IK22,H2.1.1,H2.12, H2.1.3, H22.1,H222, H223, H
1K 2.3 224 H231,H232,V21.1,¥Y 212, V213,V

221, 222,¥V223,Y231,¥232,V233,3
2.1.1,3 2.1.2,3 2.13,3 22.1,3 222,33 223,3

2.3.1,3 23.2,3 2.33
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61. BoccranoBiienne nocie cooes

MK 2.1, TIK 2.2,
MK 2.3

H21.1,H2.12,H2.13,H22.1,H222,H223, H
224, H23.1,H232, V211,V 212, V213,V
221, 222,¥V223,Y231,¥232,V233,3
2.1.1,3 2.1.2,3 2.13,3 22.1,3 222,3 223,3
23.1,3232,3233

62. MacurabupoBaHue MOAYJIst

MK 2.1, TIK 2.2,
MK 2.3

H21.1,H2.12,H2.13,H22.1,H222, H223, H
224, H23.1,H232, ¥V 21.1,V¥V212,V213,V
221,V 222,V 223,231,V 232,V233,3
2.1.1,3 2.1.2,3 2.13,3 22.1,3 222,33 223,3
23.1,3 232,3 233

63. Paspaborka Mopaynas ajis MOOHMIBHON
1aTGOpMBI

[1K 2.1, IIK 2.2,
1K 2.3

H211,H212,H213,H221,H222, H223, H
224, H23.1,H232,V21.1,V¥V212,V213,V
221,222,V 223,Y231,¥232,V233,3
2.1.1,3 2.1.2,3 2.13,3 22.1,3 222,3 223,3
23.1,3 23.2,3 2.33

64. PazpaboTka BeO-Momys

MK 2.1, TIK 2.2,
MK 2.3

H21.1,H2.12,H2.13,H22.1,H222, H223, H
224, H23.1,H232, ¥V 21.1,V¥V 212, V213,V
221,222,V 223,V 231,V 232,¥V233,3
2.1.1,3 2.1.2,3 2.13,3 22.1,3 222,3 223,3
23.1,3232,3 233

65. Pa3zpaboTka neckTon-Moayis

MK 2.1, TIK 2.2,
MK 2.3

H21.1,H2.12,H2.13,H22.1,H222, H223, H
224, H23.1,H232,V21.1,¥V212,V213,V
221,V 222,223,231,V 232,¥V233,3
2.1.1,3 2.1.2,3 2.13,3 22.1,3 222,33 223,3
2.3.1,3 232,3 2.33

66. HTerpamus co CTOpPOHHUMHU CEPBHCAMU

[1K 2.1, IIK 2.2,
1K 2.3

H211,H212,H213,H22.1,H222, H223, H
224, H23.1,H232,V21.1,¥V212,V213,V
221, 222,¥V223,Y231,¥232,V233,3
2.1.1,3 2.1.2,3 2.13,3 22.1,3 222,33 223,3

2.3.1,3 23.2,3 2.33
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67. IloaroToBKa MOAYJIS K PEIU3y 2 K21, 1IK22H21.1,H2.1.2,H2.1.3,H2.2.1,H2.22, H2.2.3, H
1K 2.3 224 H231, H232,YV21.1,YV212, V213,V
221,V 222,¥V223,¥V23.1,Y232,V233,3
2.1.1,3 2.1.2,3 2.13,3 22.1,3 222,3 223,3
2.3.1,3 23.2,3 233
3axmounTenbHed |68, OdopMileHHE BBEICHUS 2 OK 1,0K 9 Y0 01.01, ¥009.01, Y0 09.02, 30 01.01, 30 09.01
pTarn 69. OdgopmiieHEe OCHOBHOM YacTu 2 OK 1,0K 9 Y0 01.01, ¥009.01, Y0 09.02, 30 01.01, 30 09.01
70. OdhopmiteHr e 3aKITI0Y CHUS 2 OK 1,0K9 Vo0 01.01, Y0 09.01, Y0 09.02,30 01.01, 30 09.01
71. OdopmieHue crnucka HMCIOJIb30BAHHBIX 2 OK 1,0K 9 Vo0 01.01, Y0 09.01, Y0 09.02,30 01.01, 30 09.01
WUCTOYHHKOB U IPHIIOKECHUI
72. IIpoxoxxaeHue codbecenoBanms (3a4eT) 2 OK 1,0K 9 Vo0 01.01, Y0 09.01, Y0 09.02,30 01.01, 30 09.01
Bcero: 144
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3. YCJOBUS PEAJIN3AIIMNA YUYEBHOM MPAKTUKH

3.1. Jlna peanuzanuu mnporpaMMbl MPO(ECCHOHATBLHOTO MOAYJS JOJDKHBI  OBITh
IIPEyCMOTPEHBI CIEAYIOIIHE ClIelUaIbHble TOMEILEHHUS:

JlabopaTopuy ~ KOMIIBIOTEPHBIX ~ CHCTE€M;  IMpOrpaMMHOro  oOecrnedyeHust s
KOMIIBIOTEPHBIX CHUCTEM B COOTBETCTBUU C 00pa30BaTENIbHOW MPOrpaMMOM IO CIENUAIbHOCTH
09.02.11 Pa3pabotka u ynpaBieHHe MPOrPaMMHBIM 00eCIIedeHHEM.

OcHamieHHpie 0a3pl MPAKTUKA B COOTBETCTBHUU C 00pa30OBaTENbHON MPOrpaMMOi IO
cnenuansHocTh 09.02.11 Pa3zpaboTka u ynpaBieHHE IPOrpaMMHBIM 00€CIIEYCHHUEM .

3.2. UndopmannoHHoe o0ecniedeHne peaau3alui NPorpaMmsl

Jlnsg peanuzanuu mporpaMMbl OMONIMOTEYHBIH (QOHA 00pa3oBaTENbHON OpraHU3alUuu
MMeeT TeJyaTHbIe W/WIM 3JEKTPOHHBIE 00pa3oBaTeNbHble M MH()OPMALMOHHBIE PECypChl, A
UCIOJIb30BaHUs B 00pa30BaTEIbHOM IIPOIECcCe.

3.2.1. OcHOBHbBIE ITeYATHBIE H31aAHUSA
IleyaTHBIX U3TAHUN HET

3.2.2. OcHOBHbBIE YIEKTPOHHbIE H3TAHUS
1. larapuna, JI. T'. Texuomorus pa3pabOTKM IPOrpaMMHOr0 oOecHedeHHs

yueOHnoe nocobue / JL.I'. 'arapuna, E.B. Kokopesa, b./]. CunopoBa-Bucuanyn ; nox pexn. JL.I.
larapunoit. — MockBa : HWH®PA-M, 2026. — 400 c¢. — (Cpeanee mpodeccuoHaIbHOe
obpazoBanwue). - Tekct : amexktponnsiit. - URL: https://znanium.ru/catalog/product/2212387 —
Pexum noctyna: mo noamnucke.

2. 3aiikoB, B. Il. OpranuzanuoHHbIE OCHOBBI B YIPaBJIECHUU MPOESKTUPOBAHHEM
MPOrpaMMHBIX MPOAYKTOB : yueOHoe mocodue / B. I1. 3aiikos, E. A. IllymkoB. — KpacHonap
KyoI'TY, 2024. — 239 c¢. — ISBN 978-5-8333-1324-4. — Texkcrt : 37eKTpoHHBIH // JlaHb :
ANIeKTpOHHO-OnbOmoTeunas cuctema. — URL: https://e.lanbook.com/book/478310 — Pexum
JOCTyHa: Ul aBTOPH3. OJIB30BATEIICH.

3. ObocHoBaHMe U pa3paboTka TpeOOBaHMUN K MPOrpaMMHBIM CHCTEMaM : y4eOHoe
nocobue / A. A. buprokoBa, A. M. Bonoauna, K. B. I'yce, A. H. MuponoB. — Mocksa : PTY
MUPDA, 2022. — 157 c.— Tekcr: anexTpoHHbIH / JlaHb @ 31IeKTpOHHO-OMOIMOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/240089 — Pexum npocTyma: aiasi aBTOpPH3.
MOJIb30BaTENEH.

3.2.3. J/lonotHUTEIbHbIE HCTOYHUKH

1. OnepallMOHHbIE CHUCTEMbl PEAJIBHOIO BPEMEHM M TEXHOJOIMHM pPa3pabOTKu
KpOocCIUIaTpOPMEHHOr0 IporpaMMHoOro obecredenus. Yacte 4 : yueOHoe mocooume / [[.A.
becmanos, C. M. I'ymanckuii, H. M. Kopob6etinukoBa, B. E. byrnos ; FOxHblil denepanbHbIit
yHUBepcHTET. - PocroB-Ha-Jlony : M3gatensctBo FOxHOTrO (henepanbHOro ynusepcurera, 2023.

- 115 c¢. - ISBN 978-5-9275-4523-0. - Tekcr : onektponnsii. - URL:
https://znanium.ru/catalog/product/2146701 — Pexxum gocTyma: mo mo/rcKe.
2. ConbkuH, M. A. Mukponpoueccopabie cucTeMmbl. Pa3zpaboTka mporpaMMHOro

obecrieueHus Al MUKPOKOHTposuiepoB cemeiictBa AVR : yuebnoe mocobue / M. A. CoHbKHH,
A. A. lllamuH. - MockBa ; Bomorna : Uadpa-Unxkenepus, 2023. - 96 c. - ISBN 978-5-9729-
1211-7. - Tekct : anexktponHbiii. - URL: https://znanium.ru/catalog/product/2095075 — Pexum
JOCTYyHA: IO MOJITUCKE.

3. @®enopoBa, I'. H. Pa3pabotka, BHenpeHue u ajganTalus IPOrPaMMHOTO
oOecrieueHus1 OTpaciieBON HarpaBieHHOCTH : yueOHoe mocooue / I.H. denopoBa. — Mockaa :
KYPC : U HOPA-M, 2026. — 336 c. — (Cpennee npodeccuonanpHoe oodpazoanue). - ISBN



978-5-906818-41-6. - Tekcr : anekrponnsiii. - URL: https://znanium.ru/catalog/product/2213137
— Pexxum poctyna: mo nmogmnucke.

4. Mskuwes, [[. B. Pa3zpaborka nporpammuoro ob6ecrneuenuss ACY TII Ha ocHoBe
00BEKTHO-OpPUEHTHUPOBAHHOI0O NOJX0/1a : MeToanyeckoe nocodue / 1. B. Mskumes. - 2-e u3n. -
Mocksa ; Bonorna : Undpa-Urxenepus, 2024. - 128 c. - ISBN 978-5-9729-2017-4. - Tekcr :

anekrponnbii. - URL: https://znanium.ru/catalog/product/2169721 — Pexum goctyma: 1o
MOJITHCKE.

5. Madopmannonusie TexHosoruu. — MockBa : HoBbie TexHomoruu, 1995. — Beixogut
exemecayHo. —  ISSN  1684-6400. —  Tekcr :  oanektponHei. —  URL:

https://eivis.ru/browse/publication/115066.

6. Ilpuknagnas nHpopmaTuka. — MockBa : MOCKOBCKHI (PHHAHCOBO-TTPOMBIIIUICHHBIN
yauBepcuter «Cuneprus», 2006. — . — Bexogut 6 pa3 B rox. — ISSN 1993-8314. — Tekcr :
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHHS YUEFHOM MPAKTUKH

Koa n
HAUMEHOBaHMe
npo¢eccHoOHATBHBIX U MeToanbl
. Kpurepuu ouenku
00IIMX KOMIIeTeHIIHH, OLIeHKH
¢popmMupyembIx B
paMKax MoayJisl
OK 1 Bribupatsb - 000CHOBaHHOCTbH IJIAHUPOBAHHUS - pELIECHUE U
CIOCco0bI pemieHust | y4eOHOMN U npodeccuonanrbsHON MpoBEpKa
3a1a4y NeSITENIbHOCTH; CUTYaI[MOHHBIX
npodeccroHaIbHON - COOTBETCTBHE  pe3yibTaTa 3az1ay;
JEeSITeIbHOCTU BBINIOJIHEHUS NPO(EeCCHOHANBHBIX 3a7ay -
IIPUMEHUTEIBHO K | DJTallOHY (cTannmapram, obpasuam, HalOJr01eHne u
pazIuYHBIM AITOPUTMY, YCIOBUSAM, TPEOOBAHUSAM WU JKCIIepTHasl OLEHKa
KOHTEKCTaM 0KHUJIAEMOMY pe3yJIbTaTy); IpernojaBaTess;
- CTENEHb TOYHOCTH BBIOJIHEHUS - aHaJIn3
[IOCTaBJICHHBIX 3a/1a4. OTYETHOU
JIOKYMEHTALIH.
OK 9 [Ilonb3oBatbes - IpPaBWIBHOCTb  YTEHUSA U - perieHue u
po¢eccroHaIbHON MOHUMaHUS coJiepKaHus IIpoBEpKa
TOKyMEHTalue Ha npo¢decCHOHAIbHOW JOKYMEHTAllM Ha CUTYaI[MOHHBIX
rOCyJapCTBEHHOM U roCylapCTBEHHOM SI3BIKE; 3az1ay;
WHOCTPAHHOM SI3bIKaX - NpPaBWIBHOCTb  YTEHUS W -
MOHUMaHUS coJiepKaHus Haluo1eHne u
npodecCHOHAIbHOW JOKYMEHTAIlMi Ha SKCIEpTHasl OIleHKa
MHOCTPAaHHOM SI3BIKE; e oAaBaTeNs;
- TOYHOCTb nepeBoja U - aHaJIn3
TOJIKOBAaHUSI OCHOBHBIX TEPMHHOB U OTYETHOI
MOHATUI HA UHOCTPAHHOM SI3BIKE; JIOKYMEHTALINH.

- CaMOCTOATCIBbHOCTE B IIOHUCKEC

HE00XO0AUMOM uH(popManuu B
JOKYMEHTAI[H Ha Pa3HBIX SI3bIKAX;

- coOIoIcHN e paBUII
oopmieHus JIOKYMEHTOB B
COOTBETCTBHH C  yCTaHOBICHHBIMHU
TpeOOBAHUAMU;

- MOJTHOTA u TOYHOCTb
COCTaBIICHHSI npoheCCuOHabHOM
JOKyMEHTalliM Ha  TOCYAapCTBEHHOM
SI3BIKE;

- MOJTHOTA " TOYHOCTb
COCTaBJICHHS npoeccroHaIbHOMI

JOKYMCHTAIlUU Ha HHOCTPAHHOM A3BIKC.
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[1K 2.1. IIpaBunbHOCTH aHaamM3a - PELIECHUE U
[IpoekTnpoBath IIPOEKTHON u TEXHUYECKOU IIpOBEPKaA
MOZYJIN JIOKYMEH Tall1H; MNPOEKTUPOBAHUS CUTYaI[MOHHBIX
[IPOrpaMMHOTO monyneii IO ¢ yderom TpeGoBaHMiA 3a71ay;
obecrieueHusl. N — }
Haluo1eHne u
JKCIIepTHasl OLlEHKa
IIpENoAaBaTes;
- aHau3
OTYETHOU
JOKyMEHTAIIUH.
1K 2.2. BeinosiHeHue pabor 1o - PELICHUE U
PaspabaTbiBaTh pa3paboTke MoOAyleil  IporpaMMHOrO pOBEpKa
MOy I obecrieueHust c HCIOJIBb30BAHUEM CUTYaIlMOHHBIX
[IPOTPAMMHOT'O Pa3IMYHBIX SI3BIKOB ITPOrPAMMHPOBAHHUS 3aj1a4;
obecreqerus. U TEXHOJIOT U obecneunBaTh -
0e30MacHOCTh, MPOU3BOJUTEIBHOCTh U HaOI0IeH1e u
MacIITaOMpyeMOCTh TIpU  pa3paboTke JKCIIepTHasl OLEHKa
Moy Jiei; OITHMU3HUPOBATh IIperoaaBaTens;
IIPOEKTUPYEMBIE MOJYJIH TUISL - aHaJIu3
MOBBIICHUT WX  A()PEKTUBHOCTH U OTYETHOM
KauecTBa pabOTaTh C CUCTEMOM KOHTPOJIS JIOKYMEHTAI1H.
BEepCUH yIy4yliaTh HPOU3BOAMTEIHLHOCTD
MOJyJiel, BBIBJISAS WU YCTpaHss Y3KHE
MeCTa; IPOBOJUTH aHAJIN3 U MOHUTOPHHT
IIPOU3BOAUTEIBLHOCTH MIPUIIOKEHUH;
MPUMEHSTh WHCTPYMEHTBI TSt
pedakTopuHTa u ONTUMH3AITUN
IPOrpaMMHOTO0 Kofa
[IK 2.3. Breimonsars [IpaBunbHOCTD OIIpE/EIICHUS - PELICHUE U
MHTErPAlluio  MOAYJen 3aBUCUMOCTH ~ MEXIY MOAYIAIMH U IIpOBEpKaA
u KOMIIOHEHTOB KOMIIOHEHTaMH Pab0TaTh C Pa3IuIHBIMH CUTYallMOHHBIX
[IPOTPAMMHOT'O gopMataMu JAHHBIX U IIPOTOKOJIAMH 3a71au;
oOecCIIeueHUsI. MepeIath TAHHBIX _
HalJr01eHne u
JKCIIepTHasl OLEHKa
MpernoaBaTe’is;
- aHaJIu3
OTYETHOU
JIOKYMEHTAI1H.

20




IIpuinoxkenne

®eagepanbHoe rocyiapcTBeHHOE 010/1KeTHOe 00pa3oBaTesbHOe
yupesKIeHue BbIcIIero 00pa3oBaHusi
«OMCKHH rocy1apCcTBEHHbIH arpapHblii yHUBEpCHTET
umenu I1.A. CrouabinnHa»

YHuBepCHUTETCKHI KOJLJIENK arpodu3Heca

09.02.11 Pa3zpaGoTka u ynpasjeHHe IPOrPAMMHBIM o0ecredyeHHeM

®OH/JI OHEHOYHBIX CPEJICTB
no YI1.02.01 YuyeOHasi npakTuka

ObecmneunBaroriee IpernoiaBaHue JUCHUTIIIMHBI
HNuxxenepHoe oTaeneHne
ozipa3eiaeHue
Pa3paboruuk:
[IpenogaBarens A.B. KoprycoB
Omck
2026

21




COJEPXAHUE

1. OBUIME ITOJIOXXEHUA
2. OXNAAEMBIE PE3VIJIbTATBI U3YUEHUA

3. PACIIPEJAEJIEHME OLIEHMBAHUA PE3VYJIbTATOB OBYUEHUA 1 TUIIOB
OLIEHOYHBIX MATEPHAJIOB ITO DJIEMEHTAM 3HAHUU 1 YMEHUN

4. TIOKABATEJIM OLIEHKU PE3VJIbTATOB OCBOEHMS VYYEBHOU
I[TPAKTHUKHA

22



1. OBIIUE ITOJIOKEHU A

1. ®onpn ouenounbix cpencts (ganee — ®OC) npenHa3HavYeH AJIsI KOHTPOJISA M OIEHKH
00pa3oBaTEIbHBIX JOCTHXKEHUN oOyuwaroumxcs, ocBouBluX mporpamMmy YII 02.01 VueGnas
IIPAKTHKA.

2. ®OC BkJIIOYACT OIEHOYHBIE MATEpUANIbl I MPOBEICHHUS TEKYIIEro KOHTPOJIS U
MIPOMEXYTOYHON aTTecTalluu B popMe 3auera .

3.00C mno3BojiseT OLEHUBAaTh 3HAHUS, YMEHHs, HalpaBiCHHbIE Ha (QOpMHUpOBaHUE
KOMITETEHIUH

4. ®OC pa3paboTaH Ha OCHOBAHUU MOJIOKEHUI OCHOBHON 00pa30BaTeIbHOU MPOrPAMMBI
no crnenuaneHocTd 09.02.11 Pa3paboTka M ympaBiieHHE NPOrpaMMHBIM OOECIIEUEHUEM U
paboueii nporpammel YII 02.01 Yuebnas npaktuka

5. ®OC sBusercs 00s13aTeNBHBIM 000CO0IEHHBIM IIPHIIOKEHUEM K paboueil mporpamme.
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2. O)KMJAEMBIE PE3YJIBTATBI U3YUYEHUSA

Pe3yabTarsl 00yyeHus
(ocBOeHHBIE YMEHHSl, HABBIKH)

IToka3zaresn oueHkH 00pa3oBaTeJbHbIX
pe3yJbTaToB

MPOEKTUPOBATh MOAYJIH, CcoOOTBeTCTByrome | OOyuaromuiics yMeeT MNpPOeKTUPOBaTh MOJYIJIH,
Ou3HEC 3a1a4am COOTBETCTBYIOILIME OM3HEC 3a7auam

onpenensiTh  CTPYKTYpy M uHTepdeiicsl | OOyyaronmiicss ymMeeT oInpenensith CTPYKTYpy H
MOJyJiel, aHalIW3UpoBaTh TpeOOBaHMS K | MHTEepdeichl MOMyIel, aHaTU3UPOBATh TpeOOBaHUS
MOJLYJIXO u OIIPENETATh €ro | K MOIYJIIO M ONPEAENATh ero (pyHKIHMOHAIBHOCTS,
(YHKIIMOHAIBHOCTD, IIPOEKTUPOBATh | IPOEKTUPOBATH APXUTEKTYPY MOIYJIS

APXUTEKTYPY MOAYIS

CO3/1aBaTh JyarpamMmbl kjiaccoB, | OOyvaromuiics ymeeT co3AaBaTh JUarpamMmbl
[IOCJIEIOBATEIbHOCTE M IPOYMX JuarpamMm | KJlIaccoB,  IIOCIEAOBATEIbHOCTE U MIpOYMX

JUISl BU3YaIU3aluy IPOCKTUPYEMOI0 MOIYJIS

JUarpaMMm Uil BH3YaJIM3alUMU IPOEKTUPYEMOro
MOJYJISt

pa3pabaTeiBaTh ~ MOJYJIH  MPOTrPaMMHOIO
obecrieueHusi C MCIOJIb30BAHUEM DPa3IMYHBIX

OOyuaromuiics ymeer paspabaTbiBaTh MOIYIU
MPOrpaMMHOTO O00ECIEeYeHusI C HCIOJIb30BAHUEM

A3bIKOB IIPOIPaMMHUPOBAHUS U TEXHOJIOTUI pasIMYyHBIX  A3BIKOB  IPOrpaMMHpPOBAaHUA U
TEXHOJIOTHI

OPUMEHATh MNATTepHbl IpoekTHpoBaHus u | OOywaromuiics yMmeeT NPUMEHSTh HaTTEePHBI

CTPYKTYPBI JTAHHBIX JUIST CO3/1aHUS | IPOEKTUPOBAHUSA W  CTPYKTYphl JaHHBIX IS

3 PEeKTUBHBIX U MACIITAOUPyEMbIX MOAYJIeH | co3naHusl A(P(EKTUBHBIX M  MacIITaOMpPyeMBbIX

MoOAyJIen

co3aaBaTh UHTEP(EHCH I B3aMMOJCHCTBUS
C ApyrHMH MOAYJISIMH U  CHCTEMaMH,
obecrieunBas 0€30MacHOCTD,
MPOU3BOAUTENFHOCT U MACIITaOHPyEMOCTh
pu pa3paboTKe MOAYIeH

OOyuaromuiics ymeer co3aaBaTb MHTepdenchl A
B3aMMOJICUCTBAS C JPYTUMH  MOAYISIMH H
CHCTEMAaMHU, obOecreynBas 0e30MacHOCTb,
MPOU3BOAUTENFHOCTh M MAaCIITA0UPYEMOCTh IpH
pa3paboTKe MOAyIIeH

HHTCTpUPOBATH MOAYJIM U  KOMIIOHCHTHI,
obecreunBas ux B331/IMO)1€I7[CTBI/I€

OOyuaromuiics yMmeeT HHTErpUpoBaTb MOAYIH U
KOMIIOHEHTBI, 00eCcreurnBasi UX B3auMOJIeH CTBUE

pabotats ¢ APl u ycTaHaBIMBaTh COSTUHCHUS
MEXJy KOMIIOHEHTaMHU

O6yuaromuiics ymeer paborath ¢ APl wu
YCTaHABIUBATH COCTUHCHHS MEXTY KOMIIOHCHTAaMHU

OTCIIKHBATh M YCTPAHATh KOH(JIUKTBHI H
OLIMOKY MHTETpaIu

OOyuaromuiics yMmMeeT OTCIESKHUBATh M YCTPAHSTh
KOH(MJIUKTHI M OMMOKHU UHTETPALIHI

npoekTupoBanus wmoxayied I[1O ¢ yuerom | OGyuarommiics BIIaJI€eT HaBbIKAMU

TpeGoBaHU 3aKa3unKa npoektupoBanus  moayied IO ¢ yderom
TpeOOBaHMI 3aKa3YnKa

CO3JaHMsl  apXUTEKTypHbIX jauarpamMMm U | OOyvaromuiics BiajeeT HaBbIKAMU  CO3JaHMS

criery puKanuii Moxynei apXUTEKTYpPHBIX JHarpaMM H  cnenudukanui
MOAYyJIeH

OIpEeCIICHHS uHTep(ericoB u

OOy4aromuiicsi BJIaJiceT HaBBIKAMU OMNPEACICHUS

B3aMMOJICH CTBUSI MOJIYJIEH B CUCTEME UHTEpPEHCOB M B3aMMOJICHCTBHS MOAYJEH B
CHCTEME

CO3JIaHHE MOyJIeH nporpaMmmHoro | OOyJaromuiicss BJajeeT HaBbIKAMU  CO3JaHUSA

obecrneueHus Ha  pa3IMYHBIX  S3bIKax | MOAyJeH MPOrpaMMHOT O obecneueHust Ha

MPOrpPaMMHUPOBAHUS Pa3IUYHBIX SI3bIKAX MTPOrPAMMUPOBAHUS

OTJaJIKM W TECTHUPOBAHHUS pa3paboTaHHBIX
MOJyJeil

OOyuarommuiicsi BIaJeeT HaBBIKAMU OTJIAAKA |
TECTUPOBAaHUS pa3pabOTaHHBIX MOJYJIeH
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IPUMEHEHUE CTPYKTYPHOIO U OOBEKTHO-
OPUEHTUPOBAHHOIO IIPOrPaMMHUPOBAHUS

OOyuaromuiics BlIaJiceT HaBbIKAMU IPUMEHEHUs
CTPYKTYPHOTO U  OOBEKTHO-OPUEHTHPOBAHHOI'O
IPOrpaMMHUPOBAHUS

ONTUMM3ALHH KoJa u anroputMoB | OOyyaronuiicsi BiajieeT HaBbIKAMU ONTHUMM3ALUU
IPOrpaMMHBIX MOAYJIEH [ yBEIWYEHMS | KOJAa W aJIrOPUTMOB IIPOIPAaMMHBIX MOXYJIEH I
IIPOU3BOAUTEIBHOCTH MOHHUTOpPHHIA U | yBEIMYEHUs ITPOU3BOAUTEIBHOCTH MOHUTOPUHTA U
aHaJIM3a IPOU3BOAUTEIBHOCTU ITPUIIOKEHUI aHaJM3a IPOU3BOJUTEIILHOCTH IPUJIOKECHUM
MHTErpallid  MpOrpaMMHBIX  MofayJiiell u | OOyvaronuiicss BiageeT HaBbIKAMU HWHTErpaluu
KOMIIOHEHTOB B €IMHOE€ IpOrpaMMHOE | IPOrpaMMHBIX MOAYJEH U KOMIOHEHTOB B €IMHOE
pelICHHE IIPOrPaMMHOE pEHICHUE

paboTHI ¢ MHTErpalMOHHBIMU MIaThopMamu U | OOyuaromuiicss BiajgeeT HaBbIKaMU paboOThl ¢
WHCTPYMEHTAMH o0ecrieueHns | HHTErPalluOHHBIMU naaThopmMamu u

COBMECTHMOCTH U CTaOHMIIBHOCTH CHCTEMEI

WHCTPYMEHTaMH OOECIEeUEeHHUs] COBMECTUMOCTH H
CTaOMIIBHOCTH CUCTEMBI
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3. PACHPEAEJTEHUE OHEHUBAHUS PE3YJIbTATOB OBYUYEHUSA U
TUIIOB OIIEHOYHBLIX MATEPUAJIOB 110 JIEMEHTAM YMEHWI U HABBIKOB

Copep:xanue dopMa KOHTPOJIS Ymenus Haprbiku

Kypca

Texkyumuii KOHTPOJIb

Pa3znen 1. OpranusanuoHHbIi 3Tan

[Ipoxoxnenne BBOomHOro| IIpoBepka oTyeTa no Yo 01.01, VYo -

nHCTpyKTaxka. [lomyueHuey4ueOHOI npakTuke 09.01, ¥0 09.02
u 00CYyXJCHHE 3aJaHUs Ha
[IPAKTHKY.

Pazges 2. OcHOBHOII 3Tan

Pemienue NpUKIaAHBIX HaOmoaeHne u ouenka B Y 2.1.1, ¥V 2.1.2, V|H 2.1.1, H 2.1.2,

3a1a4: npoiiecce npakTuku; aHammz2.1.3, YV 2.2.1, V]2.1.3, H 2.2.1,
OTYETHOM nokymeHTauuu;2.2.2, Y 2.2.3, V222, H 223,
SKCIIEpTHAs onenka2.3.1, V 232, V224, H 23.1,
BBITTOJIH CHHUS 2.3.3 2.3.2

MHIWBUAYAJIbHBIX 33[[3HPII>1.

esjjesfjasjjen

Pasznea 3. 3akiarouuTeILHBIN dTaN

Odopmnenne  BBemenwus. [IpoBepka oTyeTa no Yo 01.01, VYo -
OdopmiieHne OCHOBHOM|y4eOH O npaktuke,09.01, Yo 09.02
JaCTH. OdopmieHnecodbeceoBanme
saxirodeHus. OdopmiieHue
CIUCKAa  HMCIOJIb30BAaHHBIX
MCTOYHUKOB u
npwioxernii. OdopmiieHue
oTyeTa U MPUIOKEHHUM.
[Ipoxoxaenue
cobecenoBaHus (3a4eT)

ITpoMeKyTOYHBINH KOHTPOJIb

3auer [IpoBepka oT4yeTa mo ¥ 2.1.1, ¥V 212, VH 2.1.1, H 2.1.2,
y4aeOHOH npaktuke,2.1.3, YV 2.2.1, V2.1.3, H 2.2.1,
cobecenoBaHue 222, V 223, V222, H 223,

231, V 232, Y224, H 231,
2.3.3, Yo 01.01, Yo2.3.2
09.01, Y0 09.02
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4. METOIUYECKHE MATEPHAJIBI JIJIsI ONEHKH YMEHWI, HABBIKOB

4.1. OneHOYHbIE CPEACTBA, MPUMeHsieMble ISl TEKYIero KOHTPOJIA.
4.1.1 Pa3paboTaiiTe MOIyJIb IS YIIPABJICHUS 3aKa3aMH WHTEpPHET-MarasuHa Ha Python ¢

ucrnosnb3oBanueM SQLite:
1. Cosmaitre knacesl; Customer, Product, Order, Orderltem.

2. Peamuzyiite CRUD-oneparuu ajsi BceX CyIIHOCTEH.
3. Paspaboraiite Banmumanuro JaHHbIX (email, TeraedoH, 1eHa).
4. PeanusyiiTe OM3HEC-TOTUKY:
a. CosznmaHue 3aKaza ¢ aBTOMaTHYECKUM Pacde€TOM CYMMBEI.
b. TlpoBepka HamMuKs TOBAPOB HA CKJAJE.
c. H3menenwue craryca 3aka3a (HOBBIH, B 00pabOTKe, OTHPABIIEH, JOCTABJICH).

ITpumep kona:

from dataclasses import dataclass
from typing import Optional, List
import sqlite3
from datetime import datetime
import re
@dataclass
class Customer:

id: Optional[int] = None

full_name: str =

email: str =

phone: str =

address: str ="
@dataclass
class Product:

id: Optional[int] = None

name: str =
description: str ="
price: float = 0.0
stock: int =0

category: str =

@dataclass
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email))

class Order:
id: Optional[int] = None
customer_id: int=0
order_date: str ="
status: str = "nHonb1ii"
total_amount: float = 0.0

@dataclass

class Orderltem:
id: Optional[int] = None
order_id: int=0
product_id: int =0
quantity: int =0
price_at_time: float = 0.0

class Validator:
@staticmethod

def validate_email(email: str) -> bool:

return bool(re.match(r'*[a-zA-Z0-9._%+-]+@[a-zA-Z0-9.-]+\.[a-zA-Z]{2,}$',

@staticmethod
def validate_phone(phone: str) -> bool:
return bool(re.match(r'"\+?[0-9]{10,15}$', phone))

@staticmethod
def validate_price(price: float) -> bool:

return price > 0

@staticmethod
def validate_stock(stock: int) -> bool:

return stock >=0

class OrderRepository:
def init_ (self, db_path="store.db":
self.db_path = db_path
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self._init_db()

def _init_db(self):
with sglite3.connect(self.db_path) as conn:
conn.execute("
CREATE TABLE IF NOT EXISTS customers (
id INTEGER PRIMARY KEY AUTOINCREMENT,
full_name TEXT NOT NULL,
email TEXT UNIQUE NOT NULL,
phone TEXT,
address TEXT

)
")

conn.execute("
CREATE TABLE IF NOT EXISTS products (

id INTEGER PRIMARY KEY AUTOINCREMENT,
name TEXT NOT NULL,
description TEXT,
price REAL NOT NULL,
stock INTEGER NOT NULL,
category TEXT

)
")

conn.execute("
CREATE TABLE IF NOT EXISTS orders (

id INTEGER PRIMARY KEY AUTOINCREMENT,
customer_id INTEGER NOT NULL,
order_date TEXT NOT NULL,
status TEXT DEFAULT 'HoBbI#t,
total_amount REAL NOT NULL,
FOREIGN KEY (customer_id) REFERENCES customers(id)

)
")

conn.execute("

CREATE TABLE IF NOT EXISTS order_items (
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id INTEGER PRIMARY KEY AUTOINCREMENT,
order_id INTEGER NOT NULL,

product_id INTEGER NOT NULL,

quantity INTEGER NOT NULL,

price_at time REAL NOT NULL,

FOREIGN KEY (order_id) REFERENCES orders(id),
FOREIGN KEY (product_id) REFERENCES products(id)

")

defadd product(self, product: Product) -> Optional[int]:
if not Validator.validate_price(product.price):
return None
if not Validator.validate_stock(product.stock):

return None

with sglite3.connect(self.db_path) as conn:
cursor = conn.execute(™
INSERT INTO products (name, description, price, stock, category)
VALUES (?,?,?,?,?
™, (product.name,  product.description,  product.price,  product.stock,

product.category))

return cursor.lastrowid

def get_product(self, product_id: int) -> Optional[Product]:
with sglite3.connect(self.db_path) as conn:
row = conn.execute('SELECT * FROM products WHERE id = 7
(product_id,)).fetchone()

return Product(*row) if row else None

def update_stock(self, product_id: int, quantity: int) -> bool:
with sqlite3.connect(self.db_path) as conn:

cursor = conn.execute('UPDATE products SET stock = stock - ? WHERE id = ?

AND stock >= 7',
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(quantity, product_id, quantity))

return cursor.rowcount > 0

def create_order(self, customer_id: int, items: List[dict]) -> Optional[int]:
"""Co3manue 3akaza co cnuckom ToBapoB: [{'product id": 1, 'quantity”: 2}]"""
total = 0

order_items =[]

for item in items:
product = self.get_product(item['product_id")
if not product or product.stock < item['quantity]:
return None
total += product.price * item['quantity]
order_items.append({
‘product_id": product.id,
‘quantity": item['quantity],
‘price_at_time": product.price

)

with sglite3.connect(self.db_path) as conn:

cursor = conn.execute("
INSERT INTO orders (customer_id, order_date, status, total_amount)
VALUES (?,?,?,?

™, (customer_id, datetime.now().isoformat(), ‘mossiii', total))

order_id = cursor.lastrowid

for item in order_items:
conn.execute(™
INSERT INTO order_items (order_id, product_id, quantity, price_at_time)
VALUES (?,?,?,?
™ (order_id, item['product_id7, item['quantity], item['price_at_timeT))
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# O6noesnenue ocmamrkos
conn.execute('UPDATE products SET stock = stock - ? WHERE id = ?',
(item['quantity], item['product_id']))

conn.commit()

return order_id

def update_order_status(self, order_id: int, status: str) -> bool:
valid_statuses = ['HoBsIii', 'B 00paboTKe', 'oTIpaBieH', 'nocrasien', 'ormenen']
if status not in valid_statuses:

return False

with sglite3.connect(self.db_path) as conn:
cursor = conn.execute('UPDATE orders SET status = ? WHERE id = 7', (status,
order_id))

return cursor.rowcount > 0

def get_orders by customer(self, customer_id: int) -> List[Order]:
with sglite3.connect(self.db_path) as conn:
rows = conn.execute('SELECT * FROM orders WHERE customer id = ?
ORDER BY order_date DESC',
(customer_id,)).fetchall()

return [Order(*row) for row in rows]

def get_order_details(self, order_id: int) -> dict:
""Tlomyuenue nonHoi nHdopmaruu o 3akaze"""
with sglite3.connect(self.db_path) as conn:
# Ungopmayus o 3axasze
order = conn.execute(SELECT * FROM orders WHERE id = 7,
(order_id,)).fetchone()
if not order:

return None

# Iozuyuu 3axaza
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items = conn.execute("
SELECT oi.*, p.name, p.category
FROM order_items oi
JOIN products p ON oi.product_id = p.id
WHERE oi.order_id =?

", (order_id,)).fetchall()

customer = conn.execute('SELECT * FROM customers WHERE id = ¥
(order[1],)).fetchone()

return {
‘order': Order(*order),
‘customer’: Customer(*customer),
‘items': [dict(row) for row in items],
‘total": order[4]
¥
@®opma BbIoNHEHUs: VCXOMHBIM KOX MOAYJIS, CKPUHIIOTHI pPabOTHI, MPUMEPHI

HUCIIOJIBb30BaHUA.

4.1.2. Pazpaborka REST API nns momyns

Coznaiite REST API nnst ympasienus 3akazamu ¢ ucnosib3oBanuem Flask:

from flask import Flask, request, jsonify
from models import OrderRepository, Customer, Product, Order

import logging

app = Flask(__name__)
repo = OrderRepository()

logging.basicConfig(level=logging.INFO)

@app.route(/api/products’, methods=['GET1)
def get_products():

non

"""[lomyueHue crnucka TOBapoB
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with sqlite3.connect('store.db’) as conn:
rows = conn.execute('SELECT * FROM products').fetchall()
products = [{'id": r[0], 'name": r[1], ‘description”: r[2],
‘price’: r[3], 'stock’: r[4], ‘category': r[5]} for r in rows]

return jsonify(products)

@app.route(/api/products’, methods=['POST1)
def add_product():
""" JloGaBnenue ToBapa"""
data = request.json
product = Product(
name=data.get('name’),
description=data.get('description’, "),
price=float(data.get('price’, 0)),
stock=int(data.get('stock’, 0)),
category=data.get(‘category’, ")
)
product_id = repo.add_product(product)
if product_id:
return jsonify({'id": product_id, 'message”: "Tosap nobassen'}), 201

return jsonify({'error": 'Oumbka Banmuganuu'}), 400

@app.route(/api/orders’, methods=['POST")

def create_order():
"""Co3nanue 3akaza"""

data = request.json

customer_id = data.get('customer_id’)

items = data.get('items’, [])

if not customer_id or not items:

return jsonify({'error": 'He ykazaun customer_id wu items'}), 400

order_id = repo.create_order(customer_id, items)
if order_id:
return jsonify({'order _id": order_id, ‘'message”: 3axas coznan'}), 201
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return jsonify({'error’: 'Omubka co3nanus 3akasza (HeocTaTO4HO TOBapoRr)'}), 400

@app.route('/api/orders/<int:order_id>', methods=['GET)
def get_order(order_id):

details = repo.get_order_details(order_id)
if details:
return jsonify({
‘order_id": details['order].id,
‘customer’: details['customer’].full_name,
‘'status": details['order].status,
‘total": details['total],
items": [{'product’: item['name’], 'quantity”: item['quantity’],
‘price”: item['price_at_time} for item in details['items]
by,

return jsonify({'error": 3aka3s ue naiinen'}), 404

@app.route('/api/orders/<int:order_id>/status', methods=['PUT1)

def update_order_status(order_id):

status = request.json.get('status’)
if repo.update_order_status(order_id, status):
return jsonify({'message”: fCraryc oonogryen na {status}'})

return jsonify({'error: 'Ouibka ooHoBIIeHUs cTaTyca'}), 400

@app.route('/api/customers/<int:customer_id>/orders', methods=['GET)

def get_customer_orders(customer_id):

[Tosryuenue 3aka30B KIMEHTA
orders = repo.get_orders_by customer(customer_id)
return jsonify([{

'id"; 0.id,

‘date: o.order_date,

'status'’: o.status,

‘total”: o.total_amount

} for o in orders])
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if _name_ ==' main_ "
app.run(debug=True)

®opma BeinonHeHus: Mcxonnsiii koa AP, ckpuHioTs! 3anpocos yepe3 Postman.

4.1.3. TectupoBanue u otnaaka API
Paspaboraiite Tectsl 1is API ¢ ucrions3oBanuem PyTest:
# test_api.py
import pytest
import json

from api import app

@pytest.fixture

def client():
app.config[ TESTING'] = True
with app.test_client() as client:

yield client

def test_add_product(client):

Tect nobaBneHnus Topapa
response = client.post('/api/products’, json={
‘name": 'Hoytoyx',
‘description’: "'UrpoBoii HOyTOYK',
‘price’: 150000,
'stock”: 10,
‘category': "DnekTpoHukKa’
by,
assert response.status_code == 201
data = json.loads(response.data)

assert 'id" in data

def test_create_order(client):
"""TecT coznanus 3akaza"""
# Cnauana 0obasum moeap

client.post('/api/products’, json={
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‘name"; 'Tenedon',
‘price’: 50000,
'stock’: 5

)

response = client.post('/api/orders’, json={
‘customer _id": 1,
‘items": [{'product_id": 1, 'quantity": 2}]
by,
assert response.status_code == 201
data = json.loads(response.data)

assert ‘order_id" in data

def test_get_order(client):

# Cozoaem 3aka3
client.post(‘/api/products’, json={"name": Tlnaumiet’, ‘price’: 30000, 'stock’: 3})
create_resp = client.post(/api/orders’, json={
‘customer _id": 1,
‘items’: [{'product_id" 1, 'quantity": 1}]
by

order_id = json.loads(create_resp.data)['order id']

response = client.get(f/api/orders/{order_id}")
assert response.status_code == 200
data = json.loads(response.data)

assert data['order _id"] == order_id

def test_update_order_status(client):

client.post(‘/api/products’, json={'"name": "Meims', ‘price": 2000, 'stock’: 10})
create_resp = client.post(/api/orders’, json={
‘customer _id": 1,
‘items”: [{'product_id" 1, 'quantity": 1}]
by
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order_id = json.loads(create_resp.data)['order id']

response = client.put(f'/api/orders/{order_id}/status’, json={"status": ‘ornpasnen})
assert response.status_code == 200

¢>opMa BBIITOJIHCHUA KOI[ TECTOB, OTYCT O pE3yJIbTaTaX TCCTUPOBAHUA.

4.1.4. UnTerpanus ¢ BHEULIHUMH CEpBUCaAMU

PeanmuzyiiTe oTipaBKy yBeIOMIIEHUH IPU U3MEHEHUH CTaTyca 3aKasa:

# notifications.py

import smtplib

from email.mime.text import MIMEText

import logging

logger = logging.getLogger(__name_ )

class NotificationService:
@staticmethod

def send_email(to_email: str, subject: str, body: str) -> bool:

OtmnpaBka email-yBegomienus
try:
msg = MIMEText(body, ‘plain’, 'utf-8")
msg['Subject’] = subject
msg['From] = 'noreply@store.com’

msg[To'] = to_email

# Ilpumep nacmpotiku SMTP (0ns peanvhoco ucnonv3oanus)
# server = smtplib.SMTP('smtp.gmail.com’, 587)

# server.starttls()

# server.login(‘login’, ‘password")

# server.send_message(msg)

# server.quit()

logger.info(f"Veemnommnenue ornpassieno na {to_email}: {subject}")
return True
except Exception as e:

logger.error(f"Ommbka ornpasku yseaomicuus: {e}")
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return False

#ﬂ()ﬁd(ﬂel!ll@ 8 Memoo 0OHOBIEHUS cmamyca

def update_order_status_with_notification(self, order_id: int, status: str) -> bool:
"""OOHOBIEHHE CTaTyca C OTIpaBKOW yBemomieHus"""

if not self.update_order_status(order_id, status):

return False

# Ionyuenue email kiuenma
details = self.get_order_details(order_id)
if details:
NotificationService.send_email(
details['customer’].email,
f"Cratyc 3aka3a #{order_id} usmenen",
f'"Banr 3akas #{order_id} teneps numeer cratyc: {status}”
)
return True

®opma BeImoNHEHU: ICXOMHBINM KO MHTErPallvK, JJOTH OTIPABICHHBIX YBEIOMIICHUN.
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4.2. OueHo4HbIe CpPeACTBA, NMPHUMEHsieMble /ISl NMPOMEKYTOYHOH aTTecTalMu MO0 UTOraMm
U3YYeHHs TUCUHUIIHHbI

3ader MPOBOJUTCS IO 3aBEPIICHUH Y4EOHON NpPaKTUKU Ha IMOCIEIHEM ayJAUTOPHOM
3aHSATHUU.

[TpomexxyTouHast atrecranus B opMe 3auera OCYHIECTBISICTCS MO pe3ylabTaTaM CHA4H
OT4eTa MO MPAKTUKE M C YYETOM TEKYIIEro KOHTPOJS YCIEBAEMOCTH IPH BBIIOJHEHHH BCEX
BHJIOB TEKYIIETO KOHTPOJISL.

OOyuaromuecs, He BBIIOJHHUBIIME BHAbI pabOT, MpPeAyCMOTpeHHble paboueit
nmporpaMmoii; mpomyctuBmme Oonee 50% mnpakTuku 0€3 YBOKUTEIHHOM TPUYMHBI, HE
JIOITyCKAIOTCS K 3a4eTy.

ITpomexxyTouHas aTrecTalus TaKUX JIMIL IPOBOJUTCS TOJIBKO MOCIIE MPOXOXKAECHUS UMU
BCEX BUJIOB TEKYIIETO KOHTPOJIS.
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V. IOKA3ATEJIA OIIEHKH PE3YJIbTATOB OCBOEHHUSA YUEFHOM
ITPAKTUKH

YpoBeHnb
cdopmupo-
BAHHOCTH
KOMIIeTeHIM i

Onenka

Kpurepun onenuBanus no sBuaam pador

TeCTHPOBaHUE
(mpoueHT
NPaBHJIBHBIX
0TBETOB)

npo4ue BUAbI padboT

Bricokuii

OT1inyHO

90-100%

OOyuaromuiics TayOOKO W TPOYHO YCBOMII
TCOPETUYECKUH W OCBOWJ  MPAKTHYECKHH
MaTtepuan. Jlaer JIOTMUHBIE W TPaMOTHBIE
oTBeTHl. JIeMOHCTpHpPYET 3HAaHUE HE TOJIBKO
OCHOBHOTO, HO ¥ JIOTIOJIHUTEIIFHOIO MaTepuasa,
ObICTpO OpHEeHTHpYeTcH, oTBeyas Ha
JOMOJHUTENLHEIE BOIPOCHI. CBo0OoaHO
CIIPaBIIAETCSI C TIOCTABJICHHBIMH  3aJ[auyaMH,
apryMEHTHPOBAaHO M BEPHO OOOCHOBBIBAET
IPUHSATHIC PEILICHUS.

[ToBnIIeHHBIH

Xopor1io

70-89%

OOyuaromuiics TBEpIO 3HAeT MPOrpaMMHBIN
Matepuai, rpaMOTHO U IO CYIIECTBY H3JaraeT
ero. He JIONyCKAaeT  CYyIIEeCTBEHHBIX
HETOYHOCTEH IpM OTBETaX Ha BOIPOCHI,
MIPaBUJILHO MpUMEHSIeT TEOPETUUECKHE
MIOJIO’KEHUS NP PEIIEHUH MPAKTUYECKUX 3aj]1ad,
BJIaJ€eT  HaBbIKAMU M IpUEMaMM  HUX
BBINOJIHEHUS.

bazoBniit

Ynosier
BOPUTEIIb

HO

50-69%

OOyuaromuiics 1eMOHCTPUPYET 3HAHUS TOJIBKO
OCHOBHOT'O MaTepuaia, HO HE YCBOMJ €ro
JeTald,  WUCIBITBIBAET  3aTPyJHEHHUS  MpH
pEelICHUHM MPaKTHYECKUX 3a7ad. B oTBerax Ha
MTOCTaBJICHHBIC BOIIPOCHI JIOMyCKAeT
HETOYHOCTH. JlaeT omnpeneneHust MOHSITUH,
HEeUCKaXawlme uXx  cMmbicn.  Hapymaer
MOCJIEI0BATEIbHOCTh W3JI0KEHUS
MIPOrpaMMHOr0 MaTepuaia.

He

chopmupoBana

Heynosn
€TBOPUTE

JIBHO

0-49%

OOyuaromuiicss HE 3HAET, HE BBINOJHACT HIIH
HEMpaBUJIbHO BBIMOJNHSAET OOJNBIIYI0 YacTh
yuebHoro wmartepuana. JlomyckaeT ommOKH B
(opMyIUPOBKE OINpPENENCHUH, HCKaKAIOLINE UX
CMBbICJI, OECIOPSIIOYHO U HEYBEPEHHO H3JIaraeT
matepuas. OTBeTbl Ha  JOINOJHUTEIbHbBIC

BOIIPOCHI OTCYTCTBYIOT. He BBINOJHAET 3a1aHHUS.
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1. OBIIME ITOJIOXKEHUSA

1. ®onx oueHounbix cpencts (nasee — POC) npenHa3HaueH Uil KOHTPOJIS U OLIEHKU
00pa3oBaTeNbHBIX JOCTIKEHUI 00y4aromuxcs, ocBouBIMX nporpammy YII 02.01 Yuebnas
MPAKTHKA.

2. ®OC BKIIOYACT OLIEHOYHbIE MaTE€pHaJIbl JJIs IPOBEIEHUS TEKYLIEro KOHTPOJS U
MIPOMEKYTOYHO aTTecTanuu B hopMe 3auera .

3.00C mno3BOJSET OLEHUBAaTh 3HAHUSA, YMEHMWs, HaIlpaBJCHHbIE Ha (OPMUPOBAHUE
KOMIIETEHIIU I

4. ®OC pa3paboTaH Ha OCHOBAHUU IOJIOKEHUIM OCHOBHOM 00pa30BaTeIbHON MpOrpamMMmbl 110
cnenuanbHocT 09.02.11 PazpaGoTka u ympaBieHHE NpPOTpaMMHBIM OOECIIEUEHHEM WU
paboueii nporpammsel YII 02.01 YueOnas npaktrka

5. ®OC sBasercs 00s13aTeNbHBIM 000CO0IEHHBIM MPUIIOKEHNEM K paboueil mporpamme.



2. OOKUJAEMBIE PE3YJIBTATHBI U3YYEHUA

PesyabTaTsl 00yyeHus
(ocBOEHHBIEC YMEHHS, HABBIKH)

IMoka3are/n olleHKH 00pa30BaTeIbHbBIX
pe3yJbTaTOB

MIPOEKTUPOBATH MOJIYJIH, COOTBETCTBYIOIIUEC
Ou3HeC 3a1a4aM

OOyyaromuiicss yMeeT poeKTUPOBATh MOTYJIH,
COOTBETCTBYIONIHME OM3HEC 3aJa4aM

OTIPENIETISATh CTPYKTYPY U UHTEPhENChI
MO/TyJIeH, aHAIM3UPOBATh TPEOOBAHMS K
MOJYJIIO U OIIPEIEIIATH €ro
(YHKIIMOHATBHOCTh, IPOSKTUPOBATH
ApPXUTEKTYPY MOJYJIIS

OOyyaromuiicss yMeeT ONpeneisTh CTPYKTYpY U
uHTEpQEichl MOAyNeH, aHAIM3UPOBATH TPEOOBAHUS
K MOJTYJTIO M OTIPEACTIATH €ro (PYyHKIIMOHAIBHOCTB,
IPOEKTUPOBATh APXUTEKTYPY MOy

CO3/1aBaTh JUAarpaMMsl KJIacCOB,
MIOCJIEI0BATEILHOCTEN U MMPOUYUX TUarpaMm
JUIS BU3yaIU3aIi MPOEKTUPYEMOTO MOITYIIS

OOyuaromuiicst yMeeT co3/1aBaTh JUarpaMMbl
KJIACCOB, MOCIIEOBATEILHOCTEH U TIPOUNX
AuarpamMm Jis1 BU3yajinu3alun MpOCKTUPYEMOT O
MOTyJIsI

pa3pabaTbeIBaTh MOIYJIH POTPAMMHOIO
o0ecTieYeHns ¢ MCIOb30BAaHUEM PA3TMIHBIX
SA3BIKOB MMPOTPaMMHPOBAHUA U TEXHOJIOTHI

OOGyuaromuiicst yMeeT pazpadaTbiBaTh MOIYIIH
MPOTPaMMHOTO 00ECIICUSHUS C HCIIOTB30BAaHHEM
Pa3TUYHBIX S3BIKOB MTPOTrPAMMHUPOBAHHS U
TEXHOJIOTHI

MIPUMEHSTH MaTTEPHBI IPOEKTUPOBAHUS U
CTPYKTYpPBI JaHHBIX JUISl CO3/IaHUs
3¢ GEeKTUBHBIX U MaCIITAOUPYEMBIX MOy

OO6yyaromuiics ymMeeT NpUMEHSATh MaTTEPHbI
MPOEKTUPOBAHMS U CTPYKTYPBI JTaHHBIX JUIS
co3ganust 3pPEeKTUBHBIX U MacIITAOUPyeMBbIX
MOJTyJIer

co3/1aBaTh UHTEP(DEHUCHI IS B3aUMOICHCTBHUS
C APYTUMH MOJYJISIMH M CUCTEMaMH,
obecneunBas 0e€30MMacHOCTb,
MIPOU3BOIUTEIHFHOCTh U MAaCIITAOUPYEMOCTh
pu pa3paboTKe MOTyIen

OOyuaromuiicst yMeeT co3/1aBaTh HHTEPPEHCHI s
B3aUMOJICHCTBHS C IPYTUMHU MOJYJISIMA U
cHcTeMaMH, o0ecrnieunBas 0€30IMacHOCTbD,
MPOM3BOIUTEILHOCTh M MACIITAOUPYEMOCTb TIPH
pa3paboTKe MOTyIIeH

WHTETPUPOBATH MOJYJIU U KOMITOHEHTHI,
oOecrieunBas UX B3aUMOJIEHCTBHUE

OOyuaromuiicsi yMeeT UHTETPUPOBATh MOIYJIU U
KOMITOHEHTBI, 00ecreyrBasi UX B3aUMOJIeHCTBHE

pabortath ¢ APl u ycranaBiIMBaTh COeAMHEHUS
MEX 1y KOMIOHEHTaMU

OO6yuatromuiicst ymeet padorats ¢ APl u
yCTaHABJIMBATh COCAMHEHHS MKy KOMIOHEHTAMHU

OTCJIC’)KMBATb U YCTPAHATDH KOH(l)J'II/IKTBI u
OIINOKHU HWHTCI'pallun

OOyuaronuiicsi yMeeT OTCIICKHBATh U YCTPAHATh
KOH(JIMKTBI ¥ OIIMOKU MHTETPallUN

npoekTupoBanus moaynei I[10 ¢ yuerom
TpeOOoBaHUM 3aKa3unKa

OOyuaromuiics BjajeeT HaBbIKaMu
npoektupoBanusa moaynei I10 ¢ yuetom
TpeOOBaHUH 3aKa3unKa

CO3JaHUS APXUTEKTYPHBIX AUArPAMM U
crenuguKanui Mo Iysei

OOyyaromuiics BlajieeT HaBbIKAMU CO3AHUS
ApPXUTEKTYPHBIX AUArPaMM U crienupuKaun
MOyJIei

ompezeneHus: HHTep(HhencoB u
B3aMMO/ICHCTBUS MOJyJIeH B ccTeMe

OOyyaromuiics BIaJieeT HaBbIKAMU OTpeAeTICHUS
uHTep(elicoB U B3aUMOICHCTBUS MOIyIIEH B
CHCTEME

CO3JaHHE MOJYJIEH TIPOIPAMMHOTO
oOecrieyeHns Ha Pa3IMYHBIX A3bIKaX
IPOrpaMMHUPOBAHUS

OOyyaromuiics BlajeeT HaBbIKAMU CO3aHUS
MOJIyJIel TPOrPaMMHOTO OOeCTIeueHus Ha
pa3JIMYHBIX S3bIKAX MPOTPAMMHUPOBAHUS

OTJIAaJIKU U TECTUPOBAHUS pa3pabOTaHHBIX
MO yJIei

OOyuaromuiics BiaJieeT HaBbIKaMH OTJIa KU U
TECTUPOBaHUs pa3pabOTaHHBIX MOJyJIeH




IIPUMEHEHHUE CTPYKTYPHOTO U OOBEKTHO-
OPHUEHTUPOBAHHOI'O IIPOTrPaMMHUPOBAHUS

OOyyaromuiics BiaJeeT HaBbIKAMU IPUMEHEHUS
CTPYKTYPHOTO M O0OBEKTHO-OPUEHTHPOBAHHOTO
IPOTPaMMHUPOBAHUS

ONITUMHU3AIMU KOJdAa U AJITOPUTMOB
IMporpaMMHBIX MOIIyJIGfI AJId YBCJIIMYCHUA
IMPOU3BOJUTCIIbBHOCTU MOHUTOPHHI'A U
aHaJIM3a NPOU3BOJUTCIBbHOCTH HpI/IJIO)KCHI/Iﬁ

OO0yuaromuiics BiaieeT HaBbIKaMU ONTUMHU3ALUU
KOJIa U aJITOPUTMOB IPOTPAMMHBIX MOIYJICH ISt
YBEJIIMYCHUS TIPOU3BOIUTEILHOCTH MOHHTOPUHTA U
aHaJIN3a MPOW3BOIUTEITHHOCTH MPUIIOKCHHH

MHTErpalyy IpOrpaMMHBIX MOIYJIEH U
KOMIIOHEHTOB B €IMHOE IIPOIPAMMHOE
pelieHne

OOyyaromuiics BiaZieeT HaBbIKAMU UHTETpallU
POTPaMMHBIX MOJYJIEH M KOMIIOHEHTOB B €IMHOE
IPOTPaAMMHOE pelIeHHe

paboTHI C MHTETPAMOHHBIMY TUIATGOPMAMU U
WHCTPYMEHTaMHU 00OeCTIeUeHHUS
COBMECTHMOCTH U CTaOMIIBHOCTH CHCTEMBI

OO0yuaromuiics BiaJieeT HaBbIKaMU pabOThI €
UHTETPAMOHHBIMU TIATPOPMaAMU U
MHCTPYMEHTAMHU 00ECTIEYeHUs COBMECTUMOCTH U
CTaOUIIbHOCTH CUCTEMBI




3. PACHPEJIEJIEHUE OHEHUBAHUSA PE3YJIIbTATOB OBYUYEHUS U TUIIOB
OIIEHOYHBIX MATEPHUAJIOB 11O DJIEMEHTAM YMEHUWI U HABBIKOB

CoaepikaHue Kypca

‘CDopMa KOHTPOJIA

’S’MGHI/ISI

‘HaBHKI/I

Texkymmii KOHTPOJIb

Paszges 1. Oprann3anuoHHbIN ITAN

[IpoxoxkaeHue BBOJHOTO
nHCTpyKTaxa. [lomyuenne
1 0OCYXKICHHE 3a/IaHUS Ha
[IPAKTHUKY.

[IpoBepka oTuera 1o
yueOHOM mpakTuke

Yo 01.01, Yo 09.01,
Yo 09.02

Pa3gen 2. OcHOBHOM dTAaN

Penrenne npukitagHbIx
3a1ad:

HaOJIIOJICHUE U OIICHKA B
Mporiecce MPaKTUKN; aHATN3
OTYETHOM JOKYMEHTALINH;
PKCTIEpTHAs OLIEHKA
BBITIOJTHEHUS
VHIMBUIYQJIbHBIX 3aJJTaHUN.

vV21.1,¥212V
2.13,V221,V
222,223,
2.3.1,¥232,¥
2.3.3

H2.1.1,H2.12,H
2.1.3,H2.2.1,H
2.2.2,H223,H
2.2.4,H23.1,H
2.3.2

Pa3pen 3. 3akaounrtein

HBII Tan

OdopmieHue BBeICHHUS.
OdopmieHne 0CHOBHOM
gactu. OdopmiieHne
zaxmmoueHus. OpopmieHue
CITUCKA UCTIOIB30BAHHBIX
MCTOYHUKOB U
npunoxenuid. OdopmieHne
OTYETa U MPUIIOKECHUM.
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4. METOIUYECKHAE MATEPHAJIBI IS ONEHKHA YMEHWM, HABBIKOB

4.1. OueHo4HbIe CPeaCTBa, IPUMEHsieMble /ISl TeKYIero KOHTPOJIs.
4.1.1 Pa3paboTaiiTe MOaydb IJIsi YIpaBJICHUS 3aKa3aMH WHTepHeT-MarasuHa Ha Python c
ucrojb3oBanueM SQLite:
1. Cospaiire xiaccer: Customer, Product, Order, Orderltem.

2. Peamusyiite CRUD-oneparuu st BceX CyITHOCTEH.
3. PaspabotaiiTe Bamuaanuio JaHHBIX (email, TeaedoH, neHa).
4. Peanmu3yiiTe OM3HEC-JIOTHUKY:
a. CosznmaHue 3aKkaza ¢ aBTOMaTHYECKHM PACYeTOM CYMMBEI.
b. TIpoBepka HamW4Ms TOBAPOB HA CKIIAJE.
c. M3menenue cratyca 3akasza (HOBBIH, B 00paOOTKeE, OTIIPABJIEH, JIOCTABIIEH).

[Ipumep xona:

from dataclasses import dataclass
from typing import Optional, List
import sqlite3
from datetime import datetime
import re
@dataclass
class Customer:

id: Optional[int] = None

full_name: str =

email; str =

phone: str =
address: str =""
@dataclass
class Product:

id: Optional[int] = None

name: str =
description: str ="
price: float = 0.0
stock: int =0

category: str =



@dataclass

class Order:
id: Optional[int] = None
customer_id: int =0
order_date: str ="
status: str = "HoBwIi"
total amount: float = 0.0

@dataclass

class Orderltem:
id: Optional[int] = None
order_id: int =0
product_id: int =0
quantity: int =0

price_at_time: float = 0.0

class Validator:
@staticmethod
def validate_email(email: str) -> bool:
return bool(re.match(r'*[a-zA-Z0-9. %+-]+@[a-zA-Z0-9.-]+\.[a-zZA-Z]{2,}$', email))

@staticmethod
def validate_phone(phone: str) -> bool:
return bool(re.match(r'"\+?[0-9]{10,15}$', phone))

@staticmethod
def validate_price(price: float) -> bool:

return price > 0

@staticmethod
def validate_stock(stock: int) -> bool:

return stock >=0

class OrderRepository:
def init_ (self, db_path='store.db):



self.db_path = db_path
self._init_db()

def _init_db(self):
with sqglite3.connect(self.db_path) as conn:
conn.execute("™
CREATE TABLE IF NOT EXISTS customers (
id INTEGER PRIMARY KEY AUTOINCREMENT,
full_name TEXT NOT NULL,
email TEXT UNIQUE NOT NULL,
phone TEXT,
address TEXT

)
")

conn.execute(
CREATE TABLE IF NOT EXISTS products (
id INTEGER PRIMARY KEY AUTOINCREMENT,
name TEXT NOT NULL,
description TEXT,
price REAL NOT NULL,
stock INTEGER NOT NULL,
category TEXT

)
")

conn.execute(
CREATE TABLE IF NOT EXISTS orders (
id INTEGER PRIMARY KEY AUTOINCREMENT,
customer_id INTEGER NOT NULL,
order_date TEXT NOT NULL,
status TEXT DEFAULT 'HoBbIif,
total amount REAL NOT NULL,
FOREIGN KEY (customer_id) REFERENCES customers(id)

")



conn.execute("™
CREATE TABLE IF NOT EXISTS order_items (

id INTEGER PRIMARY KEY AUTOINCREMENT,
order_id INTEGER NOT NULL,
product_id INTEGER NOT NULL,
quantity INTEGER NOT NULL,
price_at_time REAL NOT NULL,
FOREIGN KEY (order_id) REFERENCES orders(id),
FOREIGN KEY (product_id) REFERENCES products(id)

")

def add_product(self, product: Product) -> Optional[int]:
if not Validator.validate_price(product.price):
return None
if not Validator.validate_stock(product.stock):

return None

with sqglite3.connect(self.db_path) as conn:
cursor = conn.execute(™"
INSERT INTO products (hame, description, price, stock, category)
VALUES (?,?,?,?,?
(product.name, product.description, product.price, product.stock,

product.category))

return cursor.lastrowid

def get_product(self, product_id: int) -> Optional[Product]:
with sqglite3.connect(self.db_path) as conn:
row = conn.execute(SELECT * FROM products WHERE id = 7
(product_id,)).fetchone()

return Product(*row) if row else None

def update stock(self, product_id: int, quantity: int) -> bool:
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with sqglite3.connect(self.db_path) as conn:
cursor = conn.execute(UPDATE products SET stock = stock - ? WHERE id = ? AND
stock >= 7',
(quantity, product_id, quantity))

return cursor.rowcount > 0

# Memoo cozoanus 3axaza

def create_order(self, customer_id: int, items: List[dict]) -> Optional[int]:
""Co3ganue 3aka3a co cnuckom ToBapos: [ {'product id": 1, 'quantity': 2}]"""

total = 0

order_items =[]

# /7/)()()’(’[)/\'(1 Haauvus moeapoe u pacuent Cymmbpl
for item in items:
product = self.get_product(item['product_id")
if not product or product.stock < item['quantity’]:
return None
total += product.price * item['quantity’]
order_items.append({
‘product_id": product.id,
‘quantity’: item['quantity],
‘price_at_time": product.price

by

with sqglite3.connect(self.db_path) as conn:
# Cozoanue 3axaza
cursor = conn.execute(™"
INSERT INTO orders (customer_id, order_date, status, total amount)
VALUES (?,?,?2,?

, (customer _id, datetime.now().isoformat(), ‘noswiif', total))

order_id = cursor.lastrowid

# Jlobasnenue nosuyutl 3axasa

for item in order_items:
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conn.execute("™
INSERT INTO order_items (order_id, product_id, quantity, price_at_time)
VALUES (?,?,?2,?

", (order_id, item['product_id"], item['quantity'], item['price_at_time'))

# Obnosnenue ocmamrkos

conn.execute('UPDATE products SET stock = stock - ? WHERE id = ?',
(item['quantity], item['product_id))

conn.commit()

return order _id

def update_order_status(self, order_id: int, status: str) -> bool:
valid_statuses = ['HoBsIif', 'B 00paboTKe', 'oTripaBieH', 'mocraBieH', 'oTMeHeH']
if status not in valid_statuses:

return False

with sqglite3.connect(self.db_path) as conn:
cursor = conn.execute(UPDATE orders SET status = ? WHERE id = 7', (status,
order_id))

return cursor.rowcount > 0

def get_orders_by customer(self, customer_id: int) -> List[Order]:
with sglite3.connect(self.db_path) as conn:
rows = conn.execute('SELECT * FROM orders WHERE customer_id = ? ORDER
BY order_date DESC',
(customer _id,)).fetchall()

return [Order(*row) for row in rows]

def get_order_details(self, order_id: int) -> dict:
""TTonydyenue moiHOM nHpopMmaruu o 3akaze"""
with sglite3.connect(self.db_path) as conn:

# Unghopmayus o 3axasze
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order = conn.execute(SELECT * FROM orders WHERE id = 7,
(order_id,)).fetchone()
if not order:

return None

items = conn.execute("
SELECT oi.*, p.name, p.category
FROM order_items oi
JOIN products p ON oi.product_id = p.id
WHERE oi.order_id =?

", (order_id,)).fetchall()

customer = conn.execute(SELECT * FROM customers WHERE id = 7,
(order[1],)).fetchone()

return {
‘order": Order(*order),
‘customer’: Customer(*customer),
‘items": [dict(row) for row in items],
‘total": order[4]
}
®dopma  BeIMONHEHUs: MCXOMHBIA KOO  MOMAYJS, CKPUHIIOTHI PabOThI, MPUMEPHI

HUCIIOJIB30BaHM.

4.1.2. Pazpadorka REST API nns moayas

Coznaiite REST API nns ynpaBnenust 3aka3zamu ¢ ucrnoiibzoBanuem Flask:
from flask import Flask, request, jsonify
from models import OrderRepository, Customer, Product, Order

import logging

app = Flask(__name_ )
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repo = OrderRepository()

logging.basicConfig(level=logging.INFO)

@app.route(/api/products’, methods=[GET"])
def get_products():
""Tlony4yenue cnucka topapos"""
with sqlite3.connect('store.db’) as conn:
rows = conn.execute('SELECT * FROM products').fetchall()
products = [{'id": r[0], 'name": r[1], 'description’: r[2],
‘price’: r[3], 'stock’: r[4], ‘category': r[5]} for r in rows]
return jsonify(products)

@app.route(/api/products’, methods=['POST)
def add_product():
""" Jlo6aBnenune ToBapa"""
data = request.json
product = Product(
name=data.get('name’),
description=data.get('description’, "),
price=float(data.get('price’, 0)),
stock=int(data.get('stock’, 0)),
category=data.get(‘category’, ")
)
product_id = repo.add_product(product)
if product_id:
return jsonify({'id": product_id, ‘'message": "Tosap nobasnen'}), 201

return jsonify({'error": 'Ommbxka Bamunanun'}), 400

@app.route(/api/orders’, methods=['POST")

def create_order():
"""Co3zpanue 3akaza"""

data = request.json

customer_id = data.get('customer id")
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items = data.get('items’, [])

if not customer_id or not items:

return jsonify({'error": 'He yxaszan customer_id wmu items'}), 400

order_id = repo.create_order(customer_id, items)
if order_id:
return jsonify({'order_id": order_id, 'message": 3akas coznan'}), 201

return jsonify({'error’: 'Ommbka co3manus 3aka3a (HexocTaTOuHO TOBapoR)'}), 400

@app.route(/api/orders/<int:order_id>', methods=['GET)
def get_order(order_id):

[Tonyuenue nndopmanuu o 3aKaze
details = repo.get_order_details(order_id)
if details:
return jsonify({
‘order_id": details['order].id,
‘customer’: details['customer’].full_name,
‘'status’: details['order'].status,
‘total": details['totalT,
'items’”; [{'product’: item['name’], ‘quantity": item['quantity’],
‘price’; item['price_at_time']} for item in details['itemsT]
by,

return jsonify({'error': 3axa3 e naiinen'}), 404

@app.route(/api/orders/<int:order_id>/status’', methods=['PUT")

def update_order_status(order_id):

OOHOBJICHHUE CTaTyca 3aKasa
status = request.json.get('status’)
if repo.update_order_status(order_id, status):

return jsonify({'message": fCraryc o6nosnen na {status}'})

return jsonify({'error"; 'Ommbka o6HoBneHus craryca'}), 400

@app.route(/api/customers/<int:customer_id>/orders', methods=['GET")
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def get_customer_orders(customer_id):

orders = repo.get_orders_by customer(customer_id)
return jsonify([{
'id": 0.id,
‘date: o.order_date,
'status’: o.status,
‘total: o.total_amount
} for o in orders])
if _name__ ==' main_ "
app.run(debug=True)

®opwma BeimoHeHUs: cxonnbrit kog API, ckpuHIIOTHI 3amrpocoB yepe3 Postman.

4.1.3. TectupoBanue u oraaka API

Pa3paboraiite Tectsl a1 APl ¢ ucnonszoBanuem PyTest:
# test_api.py

import pytest

import json

from api import app

@pytest.fixture

def client():
app.config[ TESTING'] = True
with app.test_client() as client:

yield client

def test_add_product(client):

Tect nobGaBieHus ToBapa
response = client.post("/api/products’, json={
'name"; 'HoytOyx',
‘description’; "MrpoBoii HOyTOYK',
‘price’: 150000,
'stock’: 10,
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‘category': "DnexTpoHHKa'
by,
assert response.status_code == 201
data = json.loads(response.data)
assert 'id" in data

def test_create_order(client):
"""Tect co3panus 3akaza"""
# Cnauana 0obasum moeap
client.post(/api/products’, json={
'name’: "Tenedon',
'price’: 50000,
'stock’: 5
)

response = client.post(/api/orders’, json={
‘customer_id": 1,
‘items”; [{'product_id": 1, ‘quantity": 2}]
by,
assert response.status_code == 201
data = json.loads(response.data)

assert ‘order_id" in data

def test_get order(client):

Tect IMOJIYUCHH: 3aKa3a
# Cozoaem 3aka3
client.post(/api/products', json={"name"; Tlnaumet', 'price"; 30000, 'stock’: 3})
create_resp = client.post(/api/orders’, json={

‘customer _id": 1,

‘items”: [{'product_id": 1, 'quantity": 1}]
by,

order_id = json.loads(create_resp.data)['order id']

response = client.get(f'/api/orders/{order_id}")
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assert response.status_code == 200
data = json.loads(response.data)
assert data['order id'] == order_id

def test_update_order_status(client):

client.post(/api/products’, json={"'name": '"Msis', ‘price’: 2000, 'stock’: 10})
create_resp = client.post(/api/orders’, json={

‘customer_id": 1,

‘items": [{'product_id": 1, ‘quantity": 1}]
)

order_id = json.loads(create_resp.data)['order id']

response = client.put(f/api/orders/{order_id}/status’, json={"status": 'orrpasncu'})
assert response.status_code == 200

®opwma BeinoaHeHUs: Kol TecTOB, OTYET O pe3yabTaTax TECTUPOBAHMS.

4.1.4. UaTerpanus ¢ BHEIIHUMH CEPBUCAMHU

Peanu3zyiite oTrpaBKy yBeAOMJIEHU MPU U3MEHEHUH CTATyca 3aKasa:

# notifications.py

import smtplib

from email.mime.text import MIMEText

import logging

logger = logging.getLogger(__name_ )

class NotificationService:
@staticmethod

def send_email(to_email: str, subject: str, body: str) -> bool:

OtnpaBka email-yBe tomieHus
try:
msg = MIMEText(body, 'plain’, 'utf-8")
msg['Subject] = subject
msg['From'] = 'noreply@store.com'’

msg['To'] = to_email
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# I Ipumep nacmporiku SMTP (0nsa peanvnozo ucnonb3o8anusi)
# server = smtplib.SMTP('smtp.gmail.com’, 587)

# server.starttls()

# server.login(‘login’, '‘password")

# server.send_message(msg)

# server.quit()

logger.info(f"Ysenomienue otnpasieno na {to_email}: {subject}"”)
return True

except Exception as e:
logger.error(f'Ommibka otnpasku ysepomienus: {e}")

return False

#ﬂ()6c16.7e/111e 6 Memoo ()6/1()6,7811Ll}l cmamyca

def update_order_status_with_notification(self, order_id: int, status: str) -> bool:
"""OOHOBIIEHHE CTaTyca ¢ OTIpaBKOW yBeaomsieHus """

if not self.update_order_status(order_id, status):

return False

# Ionyuenue email kiuenma
details = self.get_order_details(order _id)
if details:
NotificationService.send_email(
details['customer’].email,
f'Craryc 3aka3za #{order_id} nsmenen",
f'Bam 3akas #{order_id} renepsr nmeer craryc: {status}”
)

return True

(DopMa BBITIOJIHCHUA HCXOHHBIﬁ KO UHTCIrpaluy, JIOTU OTIIPABJIICHHBIX YBGHOMHCHHﬁ.
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4.2. OueHo4Hble CpPeICTBA, MPHUMEHsieMble I MPOMEKYTOUHOI aTTecTAllMH M0 UHTOramM
U3YYeHHUSs] AU CHUIITHHBI

3ayer mMpoBOAMTCS MO 3aBEPIICHUH Y4eOHOW MPAKTUKU HA MOCIEIHEM ayJAUTOPHOM
3aHATHH.

[Ipomexxyrounasi arrectanusi B (GopMe 3adera OCYIIECTBIISICTCS MO pe3yJbTaTaM
ClIa4uM OTYETA 10 MPAKTUKE U C YUETOM TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH TPU BBITIOJHEHUN
BCEX BUJIOB TEKYIIETO KOHTPOJIS.

OOyuaromiuecs, HE BBINOJHUBIIME BHAbI paboT, NpeayCMOTpPEHHbIE paboueit
nporpamMmoi; npomnyctusiine Oosnee 50% mnpakTHkM 0€3 YBaOKUTEIBHOW NPUYUHBI, HE
JOIIYCKAIOTCS K 3aUeTy.

[IpoMexxyTrodHasi aTTecTanusi TaKUX JIUI MPOBOIHUTCS TOJBKO MOCIE MPOXOXKICHHS
MU BCEX BHJIOB TEKYIIETO KOHTPOJIS.
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V. IOKA3ATEJIM OHEHKH PE3YJIBTATOB OCBOEHHS YYEBHOHN
INPAKTUKH

YpoBeHb
chopmupo-
BaHHOCTH
KOMIIeTeH Ui

OueHnka

KpnTepml OlICHUBAHUA 110 BUJ1aM p360T

TeCTHPOBaHHe
(mpoueHT
NpaBHIbHBIX
0TBETOB)

npoune BUABI padoT

Bricokuii

OTJIIMYIHO

90-100%

OOyuarommiicss TIay0OOKO M TPOYHO  YCBOWII
TEOPETUYECKUN U OCBOMJI IPAKTUYECKUN MaTepual.
Jlaetr  norumyHble U TPAaMOTHBIE  OTBETHI.
JleMOHCTpHpYyeT 3HaHHE HE TOJILKO OCHOBHOTO, HO U
JOTIOTHUTEIBLHOTO Marepuana, OBICTPO
OpUEHTHUpPYETCsS, OTBeuYas Ha JOIOJIHUTEIIbHbIE
BOIPOCHl. CBOOOHO CITPABIISETCS C TIOCTABJICHHBIMU
3a/la4yaMM, apryMEHTHPOBAHO U BEPHO OOOCHOBBIBAET
NIPUHSTHIC PEIICHUS.

T1oBBIITIEHHBIH

Xopomo

70-89%

OOyuaromuiicsi  TBEPAO  3HAET  MPOTPAMMHBIN
MaTrepuai, TpaMOTHO M TIO CYIIECTBY H3JIaraeT ero.
He pomyckaer cyiecTBEeHHBIX HETOYHOCTEH TpH
OTBETAaX HA BOMPOCHI, TMPABUIBHO TPUMEHSET
TEOPETHIECCKUE MOJIOKEHUS pu pereHnu
MpaKTUYECKUX  3aJad, BJIaJACeT HaBBIKAMH U
MIpUEMaMHU X BBITIOJHEHUS.

bazoBrrit

VYnosuer
BOPHUTEIND

HO

50-69%

OOyuaromuiicsi IeMOHCTPUPYET 3HAHHUS TOJBKO
OCHOBHOTO MaTepuaya, HO HE yCBOWJ €ro JAeTailH,
UCIIBITHIBACT 3aTpyIHEHUS npu pelieHuu
MPaKTHYECKUX 3a7ady. B oTBeTax Ha MOCTaBJICHHBIC
BOIIPOCHI JIOMTyCKAeT HETOYHOCTH. J{aeT onpenenenus
MNOHATHUM, HEUCKaXarolue HuX cMbicia. Hapymaer
MOCIIEZIOBATEIILHOCTh  M3JI0KEHHSI  IIPOTPaMMHOTO
MaTepuaa.

He

chopmupoBaHa

Heynosn
€TBOPHUTE

JBHO

0-49%

OOyuvaromuiics He 3HAeT, HE BBIIOJHSACT WIH
HENPABUIILHO BBITIOJHSAET OOJIBIIYIO YacTh YUeOHOTO
matepuana. Jlomyckaer omuOku B (OPMYIHUPOBKE

OHpeHeHeHHﬁ, HCKaXXaromiue Hux CMBICJI,
6GCHOp$I,Z[0‘lHO U HCYBCPCHHO H3JIaracT MaTcpuall.
OTBeTHI Ha JOIIOJTHUTCIIBHBIC BOIIPOCHI

OTCYTCTBYIOT. He BrInIONHSAET 3a0aHUS.
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JIMCT PACCMOTPEHMI1 M O1IOBPEHUIT
padoueii mporpaMMbl y4eOHOH NMPAKTHKH
YI11.02.01 YyeOHas npaKkTHKA
B coctase OOII 09.02.11 Pa3zpaGorka u ynpaBJjieHHe IPOrPaMMHBIM o0ecriedeHueM

1)Paccyorpena u ogodpena:

a)Ha zacesaHHH IpeMeTHO-UHKIOE0H MeTogHIeCKOH KOMHCCHH
npoTokon Ne 6 ot 10.03 2026 1.

IIpegcematens [TITME R_/Z';J C.M.Hvpbaera

0) Ha zacemanuy MeToIH9eCKOro coBeTa mpoTokoa Ned ot 21.04 2026 1.

IIpeacenaTens METOOHYECKOTD COBETA ; ;-“fﬁ/ MB. Heamnmuras

2)PaccyoTpeHa H ogo0peHa BHEMIHAM KCIePTOM

a) supexTop 000 «Caropn Ilaptaeps» A B, Mamemnes
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