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OJJOBPEHO YTBEPXIAIO

npeaIMeTHOH (LMKIIOBOM) KOMHUCCHEH 3am. nupexktopa no YP
[TpoTokon Ne 1 ot «28» aBrycra 2025 r. j&//rwf/ [llaGanoBa M. M.
Hpeﬂce;[‘aT(enb H(H)K noonuce ®HO

AN Maromenoga 3.A.

nodnuce DHUO

«28» aprycra 2025 r.

PaGouas nmporpamma npodeccuonanbHoro yuedHoro uukia, «I[1IM.02 Ocy1uecTBiieHHe HHTErpaluH
NPOrpaMMHBIX MoJyJIeii» o crneunansroctu: 09.02.07 MHopMaioHHbIE CHCTEMBI U
IIporpaMMHpoBaHKe pa3paboTaHa Ha OCHOBE TpeOOBaHHUI:

- Ilpuka3 MunoGpnayku Poccuu ot 09.12.2016 N 1547

(pen. ot 01.09.2022)

"O06 yTBep)KACHUH (eaepabHOr0 rocyAapcTBEHHOr0 00pa30oBaTe/IbHOrO CTaHAApTa CPEAHEr0

npodeccruoHanbHoro obpazopanus no cneunansHocTd 09.02.07 MndbopmanroHHbIe CHCTEMBI H
nporpaMMupoBanue”

(3apeructpupoBano B Muntocte Poccun 26.12.2016 N 44936) npoduiist moxydaemoro
oOpa3oBaHus,

— INPUMEPHOH IPOTrpaMMbl,

— Pexomenaanuit mo opraHuzauuu nojayyeHus cpenero ooulero o0pa3oBaHus B I1pejesax 0CBOCHHs
00pazoBaTebHBIX MPOTPAMM Cpe/IHEro npodeccHoHalbHOro odpa3oBaHus Ha 0a3e OCHOBHOIO
obuero obOpazoBaHus ¢ yueTom TpeboBaHHH (eaepaibHbIX TOCY1apCTBEHHBIX 00pa30BaTeNbHbIX
CTAHIAPTOB M TIOJIyuyaeMO# MpoQeccHy WM CNeLHaTbHOCTH CpEJHEro NpodecCCHOHAIBHOIO
obpasosanust (pa3paboTanbl JlenapraMeHTOM TOCy/IapCTBEHHOH MOJUTHKU B cepe MOATOTOBKH
pabounx xaapos u JAITO MunoGpuayxu Poccuu coBmectHO ¢ PI'AY «DenepanbHblii HHCTHTYT
pasBuTus oOpasoBaHus» (mucbMo JlemapTameHTa TroOCyIapCTBEHHOH MNOJHMTHKH B cdepe
noArotoBkH pabounx kaapos u JIITO Muno6puayku Poccun ot 17.03.2015 Ne 06-259);

— Mertoanueckux pekoMeHaauui o paszpabotke pabounx nporpamMm  001eodpa3oBaTeNIbHbIX
yueOHBIX TUCLMIIIMH B Tpeaenax OCBOCHHMS OCHOBHOH mnpodeccHoHalbHOH 00pazoBaTeabHOH
nporpammel cpeaHero npogeccuonanbHoro odpasosanust ([HIIIKPC u [MTTICC3), paspaboranHbIx
Otnenom mpodeccruoHaNbHOTO 00pazoBanus MuHHCTEpCTBA 00pa3oBaHus M Hayku PecrnyOiauku
JlarecTaH B COOTBETCTBHH ¢ pabOYMM Y4eOHBIM IJIaHOM 00pa30BaTEIbHON OpPraHU3alku.

Pa3zpabotunku: npenonasarens ['BITIOY PJ1 «MuaycTpruanbHO-MpOMBIILITIEHHBIR KOJIEIK,

(Y, Maromemosa 3.A.

(moamnuck)
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOTPAMMBI
MNPOPECCHUOHAJIBHOI'O MOAYJIA
«IIM.02 OcymecTBiIeHHe HHTETPALMHU NPOTPAMMHBIX MOJYJIei»

1.1. Heap u niaHupyemblie pe3yJibTaThl 0CBOCHHS NMPO(PeCCHOHAILHOI0 MOLYJIS

B pesynbpraTe nsyueHus npodeccruoHalbHOIO MOAYJS 00ydaroliuiics JOKEH OCBOUTH

OCHOBHOM

BHUJ JI€ATEIBbHOCTU

OcyuiecTBiI€HUE HMHTErPAllUd  MPOTPaMMHBIX  MOJYJIEH

COOTBCTCTBYIOIIUEC EMY 06HII/I€ KOMIICTCHI WU U HpO(i)GCCI/IOHaJII)HI)Ie KOMIICTCHIIUN

1.1.1. Ilepevens OOMMX KOMIETECHIIHI
Kon HanmeHnoBanme o0IMX KOMIIETCHIUH
OK 02 Ocy1ecTBIATh MOUCK, aHAJIN3 U UHTEpIIpEeTalnio HH(OpMaluy, He0OX0AUMOMN

JUIs BBITTOJIHEHUS 33134 Ipo(eCCUOHATbHON IeSITEIbHOCTH

1.1.2. Tlepedens npodeccHoHaATbHBIX KOMITETSHIIUN
Kon HaumeHoBaHue BUIOB AESITEIbHOCTU U MPOPECCHOHANBHBIX KOMIIETEHIIUI
B/1 02 Ocy1iecTBiI€HHE HHTErPAlMK POrPAMMHBIX MOAYJIEeH
IIK 2.2 BoInonHATh HHTErpaIyo MoayJiell B MporpaMMHoe o0ecrieueHue.

IIK 2.3 BeimonHATe  OTMAanKy ~— NpPOrpaMMHOIO  MOAYJIS € HCIOJIB30BAHHEM
IIK 2.4 CIIELIMAIM3UPOBAHHBIX IIPOrPAMMHBIX CPECTB.
OcymecTBisTh pa3pabOTKy TECTOBBIX HAOOpOB U TECTOBBIX CLIEHAPHEB IS
MIPOTPAMMHOTO 00€CTICUEHUS.
1.1.3. B pe3ynbraTe ocBOoeHUs MPOo(hecCHOHATEHOTO MOl O0YYAFOIIUICS TOJDKEH:
Bnaners | Mogenu mpomecca pa3pabOTKHM MPOrpaMMHOIO  OOECHeYeHUs; OCHOBHbBIE
HaBbIKAMHU | IPUHIUIBI IIpoliecca pa3pabOTKU MPOrpaMMHOTO OOECNEeUYEeHUsl; OCHOBHbIE
MOJXO/Abl K MHTEIPUPOBAHUIO MPOIPaMMHBIX MOJYJICH; OCHOBBI BEpUPHUKALUUA U
aTTEeCTallMU IPOrPaMMHOr0 00eCIeUeHHMsL.

YMeTh Hcnons30Bath BBEIOpAHHYIO CHCTEMY KOHTPOJISI BEPCH; HCIIOIB30BAaTh METOIBI
JUIsl OJTYYEHHUs KOJIA C 3aJJaHHON (PYHKIIMOHAIBHOCTBIO U CTENEHbIO KAUECTBA.

3HaThb Mogenun mporecca pa3pabOTKH MPOrpaMMHOrO  OOECIEeUYeHHs; OCHOBHBIE
IPUHLUIBL IIpolecca pPa3paboTKM MPOrPaMMHOIO 0O0ECHEeUeHMs; OCHOBHBIE
MOJIXO/bI K MHTEIPUPOBAHUIO NPOIPAMMHBIX MOJIYJICH; OCHOBBI BepUpHUKALUU U
aTTeCTallui IPOrPaMMHOI0 00eCIeYeHHUSI.

1.2. KotuuecTBO 4acoB, 0TBOAMMOE HA OCBOeHHE MPO(eCcCHOHATBLHOT0 MOAYJIs

Bcero yacos
B TOM

W3 aux Ha ocBoenne MJIK.02.01

439

yucie B GopMe MPaKTUUECKON MOATOTOBKH 306

76

B TOM YHCJIE CaMOCTOsITEIbHas paboTa 20
N3 nux Ha ocBoenrne MJIK.02.02 85
B TOM UHCJIE CAMOCTOsITENNbHAs paboTa 22
N3 aux Ha ocBoenne MJIK.02.03 56
B TOM UHCJIE CaMOCTOsITeIbHAs paboTa 16
MPAKTUKH, B TOM uucie yyeOHas __ 108
POU3BOACTBEHHAs 108

HpOMe)KyTO‘-IHaH aTTeCTaluAa 6



2. CTPYKTYPA U COAEP KAHUE NPO®ECCUOHAJIBHOI'O MOAYJIiA
2.1. CtpykTrypa npo¢eccCHoHAIbLHOT0 MOLY IS

s O0beM poheCCHOHAIBHOTO MOYJIS, aK. Jac.
m
Koaprt ® % Oo6yuenne no MJIK [TpakTuku
npodecc zZ = Bcero B ToM uucie
o 9
H(:;I)?JE’H HaumenoBanus pas3aenos Bcero, 5 ,; cE
npodecCHOHAIBHOTO MOTYJIst Jac. ne JlaGopaTopHbIX g 5
001X s Camocrosr| S 5
SR u Kouncynst ST ITpousBoxc
KOMITETE m E Jlexunu eNbHast 25 | YueOHas
- = IMPAKTUYCCKUX anqnun o O TBCHHas
HITUI £ . pabora S E
< 3aHATHU 5 8
a, 2,
a =
1 2 3 4 5 6 7 8 9 10 11
IIK 2.2 | Pasgen 1. Texuonorus
-IIK 2.4 | pazpaboTku mporpaMMHOro 76 36 76 20 36 20 2
OK02 | oGecrieucnns
IIK 2.2 | Pazgen 2. IHCTpyMeHTAIBHEIE
315022'4 CpeIcTBa pa3padoTKu 85 28 85 35 28 22 2
MIPOTPAMMHOTO OOECTICUCHHMSI
IIK2.2 | Paznen 3. MatemaTtuueckoe
-TIK 2.4 MOJIEITHPOBAHHE 56 22 54 18 22 16 2
OK 02
VY4eOHas mpakTuKa 108 108 108
ITpou3sBoCTBEHHAS MTPAKTHUKA 108 108 108
[IpomexxyTouHas arrecTanus 6 6
(?K3aMeH 110 MOJYIIIO)
Beero: 439 302 215 73 86 58 8 108 108




2.2. TeMaTH4ecKHii IJIaH U cojiep:kaHue npodeccuoHaibLHoro moay.as (IM)

Jlnst cnenmagabHOCTER

HaumeHoBaHue O0bem, akaj. Koap1
pa3/iesioB H TeM 4 /B TOM KOMITIeTeHIn i,
npogeccuoHATBLHOTO Conep:xanue y4eGHOTo MaTepuaJa, qucie ¢opMupoBaHHIO
moayas (ITM), J1aGopaTopHble padoThHI M MPAKTHYECKHE 3aHATHS, CAMOCTOSITEIbHAs yueOHas padora B hopme KOTOPBIX
MEKIMCIHMIINHAPHBIX o0yyaromuxcs, KypcoBas padora (IpoeKT) NPaKTHYEeCKOH CI0COOCTBYET
kypcoB (MIK) MOATOTOBKH, 3JIEMEHT
aKai. 4 MporpaMMsbl
1 2 3 4
Pa3znen 1. Texnonorusi pa3padoTKu NPOrpaMMHOro odecnedyeHus 76
MJIK. 02.01 TexHoaorus pa3padoTKu NPOrpaMMHOro odecrneveHns 76
Tema 2.1.1 OcHoBHble | ComeprxaHue 6 I[IK 2.2 -TIK 2.4
MOHSATUSA U [onsTust TpeboBanmii, KIaccuuKanms, ypoBHA TpeOOBaHUH. MeTOIONOTHH U CTaHAAPTHI, OK 02
CTaHJIAPTU3AI U perinaMeHTupylomme padboty ¢ TpeOOBaHUIMH.
TpebOBaHUIi K CoBpeMeHHBIE MPUHITAIEI B METOBI Pa3pabOTKH MPOTrPAMMHBIX MPUJIOKECHHUM.
NporpaMMHOMY MeTopI OpraHu3alyy padoThl B KOMaH e pa3padoTuuKoB. CHCTEMBI KOHTPOJIS BEPCUH
odecrneveHnI0 OCHOBHBIE IMOJIXOBI K HHTETPHPOBAHUIO ITPOTPAMMHBIX MOJTYJICH.
CrangapTsl KOAUPOBAHUS.
B TOM unciie npakTHYECKUX 3aHSITHI M J1a00pPaTOPHBIX padoT 12
[IpakTrueckoe 3aHsATHE «AHAIN3 TPEIMETHOW 00JIaCTI
[IpaxTrueckoe 3anaTue «Pa3paboTka 1 ohopMIIeHHE TEXHUIECKOTO 3aJaHUsD»
[TpaxTrueckoe 3anaTue «llocTpoeHne apXuTeKTyphl MPOrPaMMHOTO CPEJICTBAY
IIpaktrHueckoe 3ansaTHe «l3ydeHne paboOTHI B CHCTEME KOHTPOJIS BEPCHIN
Tema 2.1.2 Onucanne | Comep:rkaHue 6 I[IK 2.2 -T1IK 2.4
1 aHayu3 TpeboBanmii. | Onucanue TpeOOBaHHIA: YHH(DUIIMPOBAHHBIHA S3bIK MOICIUPOBAHUS — KPATKHil CIIOBAPb. OK 02
Juarpammsi IDEF Juarpammer UML.
Onwucanue u opopmiieHne TpedoBaHui (crienudukanus). AHaIu3 TpeOOBAaHUN U CTpaTErHH
BBIOOpA pelIeHus
B ToMm uncsie IpaKTHYECKUX 3aHATHIL M J1a00PATOPHBIX padoT 12

Jlaboparopnas pabota «IlocTpoenne auarpamMel BapranToB HCIIONB30BaHUS
u auarpammel. TlociiegoBarenbHOCTHY

Jla60paT0pHasI pa60Ta <<HOC’I‘p0€HI/Ie AuarpaMmbl Koonepauml 1 JrarpaMMbl P A3BCPTLIBAHU S




Jlabopatopnast pabota «IlocTtpoeHue quarpammel JlestenbHoCTH, AuarpaMMbl COCTOSIHUHN U
JquarpaMmbl KimaccoBy

JlabopaTopHast paboTa «IlocTpoeHre quarpaMMbl KOMIIOHCHTOBY

JlabopaTopnast pabota «IlocTpoeHre quarpaMM MOTOKOB JIAHHBIX)

Tema 2.1.3 Ouenka Conep:xanue 8 K 2.2 -TIK 2.4
KavyecTBa Henu u 3agaum 1 BuAbI TecTupoBanua. CTaHAAapTHI KauecTBa MPOTPAMMHOM TOKYMEHTAIIHH. OK 02
MPOrpaMMHBIX Mepbl 1 METPHKH.
CpeAcTB TecToBOE NOKPHITHE.

TecTOoBBII CLIEHAPHii, TECTOBBIN ITAKET.

Ananmu3 cienmdukannii. Bepudukarys u artecranys nporpaMMHOTO 00ecIiedeHusI.

B ToM umciie IpaKTHYECKHUX 3aHATHIA M J1a00PaATOPHBIX padoT 12

Jlaboparopnas padora «Pa3paboTka TECTOBOTO CIICHAPHS)

JlabopaTopnast padota «O1ieHKa He00XOJMMOT0 KOJIMYECTBA TECTOBY

Jlaboparopusie paboThl «Pa3paboTka TECTOBBIX MAKETOBY

Jlaboparopasie paboTel «OIeHKa MPOTPAMMHBIX CPEJICTB C TOMOIITHI0 METPHK»

JlabopaTopHsle paboTsl « HCTIEKIHS TPOrpaMMHOTO KOJIa Ha TIPEAMET COOTBETCTBHUS

CTaHJapTaM KOJIHUPOBAHUSI»
CamocrosiTesibHasi paboTa 20
Paznen 2. UHcTpyMeHTANbHBIE CPEACTBA Pa3padoTKH MPOrPAMMHOI0 odecnevyeHns 85
MJIK.02.02 MHCTpYMEHTAJIbHbIE CPEICTBA Pa3padoTKU MPOrPaMMHOI0 o0ecneyeHusi 85
Tema 2.2.1 Conep:xanue 18 IK 2.2 -[IK 2.4
CoBpeMeHHBIE [ToHsATHE PEenO3UTOPHS IPOSKTA, CTPYKTYPA MMPOCKTA. OK 02
TEXHOJIOTHH U Bunpl, ienv 1 ypoBHU HHTETPAITH MPOTPaMMHBIX MOAyJIeH. ABTOMAaTH3aIs OU3HeC-
HHCTPYMEHTHI MPOIIECCOB.
HHTerpanuu Br100p HCTOYHMKOB M MPHEMHUKOB JAHHBIX, CONOCTABICHHUE O0OHEKTOB JAHHBIX.

TparcopTHBEIe TPOTOKOIBL. CTaHAAPTH (hOPMATHPOBAHHSI COOOIIECHUIA.

Opranunsamms paboTsl KOMaHJIbl B CHCTEME KOHTPOJISI BEPCHH.

B TOM unciie npakTHYECKUX 3aHSITHI M J1a00PaTOPHBIX padoT 14

JlaboparopHas padora «Pa3paboTka CTPYKTYpHI IPOSKTa

Jlaboparopnas pabota «Pa3paboTka MOIYIBHOM CTPYKTYpPBI IPOEKTa (IMarpaMMbl MOIYJIEH )»

Jlaboparopnas pabota «Pa3paborka nepedns apreakToB M NPOTOKOJIOB IPOEKTA»

Jlaboparopnas pabota «HacTpoiika paboTbl cHCTEMbI KOHTPOJISI BEpCcuil (THUIIOB
HMIOPTUPYEMBIX (aijIoB, MyTed, PUIBTPOB U Ap. NapaMETPOB UMIIOPTA B PEIIO3UTOPHI)»

JlabopaTopHast paboTa «Pa3paboTka v WHTErpanys MOayJiel mpoekTa (koMaHHasi paboTa)»

Jla60paT0pHasI pa60Ta <<OTJ'Ia)1Ka OTACIIBHBIX Moznyneﬁ IIpOrpaMMHOI0O MMpOCKTa»




JlabopaTopnast pabota «Opranu3aiys 00padOTKH UCKITFOUSHHUI

Tema 2.2.2 Conep:xanue 17 IIK 2.2 -IIK 2.4
HNHucrpymenTapuii Otnagxa nporpaMMHbIX TPOAYKTOB. MHCTpyMeHTH!I oTiaaku. OTaa 0uHble KIacchl. OK 02
TECTUPOBAHUSA U PyuHoe 1 aBTOMaTU3UpPOBAaHHOE TECTUPOBAHKUE. METOMBI U CPEACTBA OpraHU3aLuU
aHaJu3a KayecTBa TECTHPOBAHMSI.
NPOrpaMMHBIX WHcTpyMeHTapHH aHaIn3a KauyecTBa MPOrPaMMHBIX MPOIYKTOB B cpejie pa3paboTke.
Cpeacrs O0paboTKa UCKITIOUUTEIIbHBIX CHTYyaIMid. MeToIbI U CrIocOObl HIeHTH(QHUKAIIMYA COOCB U

OLIHOOK.

BrlsiBiieHre omrOOK CHCTEMHBIX KOMIIOHEHTOB.

B ToM ynciie NpakTHYeCKHUX 3aHATHII 1 1a00paTOPHBIX padoT 14

JlabopaTopnast paboTa «lIprMeHeHNe 0TIaJOYHBIX KJIACCOB B IPOEKTEN

Jlaboparopnas padora «OTinanka IpoeKTay

Jlaboparopnas padora «MHCIIEKIHS KO/1a MOAYJIEH MPOESKTa

Jlaboparopnas padora «TectupoBanue uatepdeiica moas30BaTeNs CPEACTBAMU

WHCTPYMEHTAIBHOH CPeibl pa3paboTKI

Jlaboparopnas padota «Pa3paboTka TECTOBBIX MOyJICH MTPOEKTA IS TECTHPOBAHUS

OTACJIbHBIX MOJTIYJIECI»

Jlaboparopnas padora «BrimonHeHHe HYHKIIMOHATHHOTO TECTUPOBAHUS

Jlaboparopnas padora «TecTHpoBaHHE HHTETPAITHIDY

JlabopaTopHast paboTa «Jl0KyMEHTHPOBaHHE PE3YIHTATOB TECTHPOBAHUDY
CamocrosiTesibHasi paboTa 22
Pa3znen 3. MaTteMaTn4ecKkoe MOIeJIMPOBaHUE 56
MJIK.02.03 MaTemaTu4yeckoe MOAeJTHPOBAHHE 56
Tema 2.3.1 OcHoBBI Conep:xanue 10 IK 2.2 -IIK 2.4
MOJeJTUPOBAHUS. [Tonstue pemenrs. MHOKECTBO pellieHUH, onTUMalbHOe pemienue. [lokazarens OK 02
JderepmunupoBanuble | 5OPEKTHBHOCTH PEIICHUS
3ajaun MaremaTndeckue MOJIENH, MPUHIUITEI X IOCTPOCHHUS, BUABI MOJIEIIEH.

3amaun: KIacCH(UKAIs, METOJIBI PEelIeHNs], TPAHUYHBIEC YCIOBHSI.

OOmmii BUI ¥ OCHOBHAS 3a7a4a JJMHESHHOTO IMporpaMMupoBanust. CHMILIEKC — METOJI.

TpancnopTHas 3aa4a. MeToapl HAXOXKACHUS HA9albHOTO PEIICHNS TPAaHCIIOPTHOH 3a/1a4H.
MeTo1 HOTEHIIHAIOB.

OOmmii BUA 33124 HEJIMHEHHOT0 IporpaMMupoBaHus. I'padudaeckuiit MeTo perenus 3aaau
HEJIMHEHHOro nporpaMmMupoBanusi. Merog MHoxuTened Jlarpanxa.




OCHOBHBIE NMOHATHS TUHAMHYECKOTO MTPOrPaMMHUPOBAHHUSL: ILIar0OBOE yIpaBJiIeHUE, YIIPaBIeHNE
OIlepaluel B LEJIOM, OITUMAIBHOE YIIPABIECHUE, BBIUTPHILI HA JAHHOM IIAre, BHIUIPHILI 32 BCIO
ONEPALNIO, 3JAUTUBHBIM KPUTEPUI, MYJIbTUIUIMKATUBHBIN KPUTEPUH.

[Ipocrelimmue 3a1aun, peraeMple METOJOM IMHAMHUYECKOTO TPOrPAMMUPOBAHUS.

MeTtonap! xpanenus rpador B mamsitu IBM. 3agaua 0 HaX0KJICHUH KpaTYalIIuX MyTeH B rpade
W METOJIbl €€ PEIICHUSI.

3agaua 0 MakCHMaJIBHOM TOTOKe U anroput™ Popaa—PDankepcoHa.

B TOM unciie npakTHYEeCKUX 3aHSITHI M J1a00pPaTOPHBIX padoT

12

JlabopatopHast paboTa «IlocTpoeHue nmpocTeiinnx MaTeMaTuaeckux Mojeneit. [loctpoenue
MPOCTENIIINX CTATUCTUUECKUX MOJEIICH)

Jlaboparopnas padota «Pemneane npoCcTeHIX 0 THOKPUTEPHUATHHBIX 33]1aW)

Jlaboparopnas padora «3amaga Komm 1151 ypaBHEHHUS TEMIOMPOBOJTHOCTH

[IpakTrueckas pabora «CBeaeHne MPOU3BOIFHON 339 JIMHEHHOTO IPOTPAMMHUPOBAHUS K
OCHOBHOW 3ajiaue JJMHEHHOTO MPOTPaMMHUPOBAHHSD)

JlabopaTopnast pabota «Pemenue 3a1a4 JHHEHHOTO MPOTPAMMHUPOBAHHUS CUMILIIEKC—METOI0M»

Jlaboparopnas padora «HaxoxaeHne Ha9aapHOTO pelIeHUs TPAHCIIOPTHO! 3amaun. Pemrenne
TPAHCIIOPTHOHU 33241 METOJOM MOTEHIHAIIOBY

JlaboparopHas padora «I[IpumeHeHne MeTOIa CTPEILOBI I PEIICHHS THHEHHOW KPacBoM
3a1a4r»

JlaboparopHas padora «3amadga 0 pacCupeIeIICHIH CPEIACTB MEKTY TPEIITPUATHIMI)

JlaboparopHas padora «3amaga o 3aMeHe 000pyTOBAHHSDY

Jlabopatopnas pabota «Haxoxxaenne kpaTdaiilmx myTeit B rpade.
Perrenue 3a1aum 0 MAKCHMAITLHOM ITOTOKE

Tema 2.3.2 3agaun B
yCJIOBUSAX
HeonpeaeTeHHOCTH

Conep:xanue

CucreMBbl MACCOBOTO OOCITYKHBAHUS: TIOHSTHSI, IPAMEPHI, MOJIEITH.

OCHOBHBIE IOHATUS TEOPUU MAPKOBCKUX MPOLIECCOB: CIIyYalHBINA MPOLIECC, MAPKOBCKUN
mporecc, rpad) COCTOSIHUMN, TIOTOK COOBITHH, BEPOSITHOCTh COCTOSIHHS, YPABHEHHUS
KomMoropoBa, (hMHAITBHBIE BEPOSATHOCTH COCTOSTHHM.

Cxema rubenut ¥ pa3sMHOKESHHSL.

Metox UMUTAIIMOHHOTO MOJIeNUpoBanusl. EAnHINUHBIN xKpeOuil 1 OpMBI €r0 OpraHU3aLuy.
[Tpumeps 3amau

Ilonsrue IIpOrHo3a. KonnuecTBeHHBIE MCTOJbI NIPOTHO3UPOBAHUA: CKOJIB3AIINEC CPCAHUC,
OKCITOHCHIHAJIBHOC CIJIAXKUBAHUC, IIPOCKTUPOBAHUEC TPCHAA. KauecrBennbIie MCTOJbI IPOTHO3a

[Ipeamer u 3agaun Teopun Urp. OCHOBHBIE MOHSATHS TEOPUU UTP: UTPA, UTPOKH, NAPTHS,
BBIMTPBILL, TPOUTPHILL, XO, IUYHbIE U CIy4YaiHbIE XO/bl, CTPATETHYECKUE UTPBI, CTPATETHs,
ONTUMAJIbHAS CTPATETHUsL.

IIK 2.2 -IIK 2.4
OK 02




AHTaroHHCTUYECKUE MAaTpUYHBbIC UTPBI: YUCTHIC U CMCHIAHHBIC CTPATCTUH.

Meroab! peleHus KOHEYHBIX UTP: CBEAEHUE UTPBl MXN K 331a4€ JIMHEHHOIO
[IPOrPaMMUPOBAHMSL, YUCIICHHBIA METOJI — METOJ UTEPALUH.

O6nacTh NPUMEHUMOCTH TEOPUH MPHUHSATH petieHui. [[puHsaTHE peleHuii B yCIOBHUIX
OIIPENETICHHOCTH, B YCIOBHX PUCKA, B YCIOBUAX HEONPEAEICHHOCTH.

Kpurepun npuHATHS pelieHUi B YCIOBHAX HEONPEAETICHHOCTH. JlepeBo peleHHi.

B TOM unciie npakTHYEeCKUX 3aHSITHI M 1a00pPaTOPHBIX padoT

10

[pakTrueckas padorta «CocTaBiieHue cucreM ypapHenuit KonMoropora. Haxoxaenue
(uHATBHBIX BeposTHOCTeH. HaxoxieHne XapakTepUCTHUK MPOCTEHIIINX CHCTEM MAacCCOBOT'O
00CITy)KMBaHMSL)

IIpaktrueckas pabota «Pemnrenne 3a1a4 MacCOBOTO 00CTYKMBAaHUS METOJIAMU UMUTAITHOHHOTO
MOJICTTMPOBAHUS»

ITpaktrueckas padora «IlocTpoeHne MporHo30B»

[IpakTrueckas paborta «Penienre MaTpUIHON UTPBI METOIOM HTEPAIHI»

Jlaboparopnas padora «MoaeanpoBaHKe MPOTHO3a

Jlaboparopnas padora « BeI0Op ONTHMAITEHOTO PENISHHUS C TOMOIITBIO IEpeBa PEIICHII

CamocTosiTeibHasi padoTa

16

YueOHasi NPAKTHKA 110 MOIYJIIO

108

HpOI/BBO}_ICTBeHHaﬂ NMPpaKTHKa

108

HpOMe)KyTO‘lHafl aTTrecranus

Bcero

439




3. YCJIOBUS PEAJIM3AIIMU TPO®ECCUOHAJIBHOI'O MOAYJIA

3.1. lns peanu3zauuy NporpaMmMsl NpogeccCHOHAIbHOI0 MOIYJIA J0/KHBI ObITh
NpeayCMOTPEeHBbI cJIeAYIolHe clielHalbHbIe TOMELeHHs:

Jlabopatopuu «IIporpaMMHOro o0ecrie4eHus: U COMPOBOXKCHUS KOMIBIOTEPHBIX CHCTEMY,
OCHAII[EHHbIE B COOTBETCTBUH C II. 6.1.2.3 00pa3oBaTeabHON MPOrpaMMBbl O CIIEHUATBHOCTH.

OcHaniennble 0a3bl MPAKTHKU B COOTBETCTBUH C 11 6.1.2.5 006pa3oBaTenbHOM MporpaMmsl 1Mo
CHEIMAILHOCTH.

3.2. UndopmanmoHHOe oDecniedeHne peajn3aiu NporpaMmmMsbl
Jl1st peanu3anuy mporpaMMbl OMOIMOTEYHBIN (POH 00pa30BaTEIHLHON OPraHU3aluy JOJDKEH

MMETh TI€YaTHbIE€ W/WIM DJIEKTPOHHbIE O0pa3oBaTelbHbIE M HH(GOPMALMOHHBIE PECYpChl JUIf
UCIOJIb30BaHUs B oOpa3oBaTenbHOM Impouecce. [lpu ¢opmupoBanun OubnMoTeyHoro ¢oHaa
o0pazoBaTeNbHON OpraHU3aIlK BHIOMPAETCs HE MEHEe OJHOTO M3JaHMS W3 NEPEUHCICHHBIX HIKE
II€YaTHBIX U (I/IJ'II/I) SJICKTPOHHBIX I/I3)IaHI/II\/JI B Ka4CCTBC OCHOBHOI'O, IMPU 3TOM CIITMCOK MOXKET OLITH
AOIIOJHCH APYTUMU U3JJAHUSAMU.

3.2.1. OcHOBHBIE MeYATHBIEC U3AAHUSA

1. Pynakos A.W. Texnonorus pazpaOoTKi MpOrpaMMHBIX MPOTYKTOB: YUEOHUK Ui CTYI.
yupexaeHuit cpell. mpod. odpazoBanus. — M.: U3narensckuii neHTp «Axagemus», 2018. — 208 c.

3.2.2. OcHOBHBIE YJIEKTPOHHBbIE W3IAHUSA

lNarapuna JI.T'. TexHosorus pa3paboTKu IporpaMMHOro obecriedeHus: yuebHoe nocooue. —
M.: ®OPYM: UHOPA-M, 2022. — 400 c. — (Cpenuee npodeccruonanbaoe odpazoBanue). - ISBN
978-5-8199-0812-9. - Tekct: anekrpounsii. - URL:https://znanium.com/catalog/product/1794453
(mara obpamenus: 13.12.2022). — Pexxum gocTyma: 1o moAmucKe.



4. KOHTPOJIb 1 OHEHKA PE3YJIBbTATOB OCBOEHMUSA

MNPOPECCHUOHAJBHOI'O MOAYJIA

Kon u HaumeHoBaHue
npodeccuoHaIbHBIX
1 00IIHX
KOMITCTEHITUH,
(hopmMHpyeMBbIX
B paMKax MOJYJIs

Kputepuu ornenku

MeTtoabl OLICHKH

IIK 2.2 BuIonHaTs
HWHTETPALMIO MOyJIEH
B MPOrPaMMHOE
obecrieueHune

O1eHKa «OTJMYHOY - B CHCTEME KOHTPOJISI BEpCHit
BhIOpaHa BepHas BEPCH MPOEKTa, TPOaHAIN3UPOBaHA
€ro apXuTeKTypa, apXUTeKTypa 1opadoTaHa JJis
WHTETpaId HOBOT'O MOJIYJIST; BBIOpAHBI CIIOCOOBI
(hopMaTHUpOBaHUS TAaHHBIX U OPTaHU30BaHA UX
nocToOpaboTKa, TpaHCIIOPTHBIE IPOTOKOJIBI ¥ (hOpMAThI
cooOrieHnt 0OHOBIIEHBI (TP HEOOXOIUMOCTH);
IIPOTECTUPOBaHA UHTETPALMs MOLYJIEH ITPOEKTA U
BBITIOJIHCHA OTJIaJIKa IMTPOCKTAa C IPUMCHCHHUEM
WHCTPYMEHTAIBHBIX CPENICTB CPE/IbI; BEIIIOJIHEHA
JIopaboTKa MOJYJIS U JOTIOJHUTENIbHAs 00paboTKa
HNCKIIIOYUTCIIBHBIX CI/ITyaIII/Iﬁ B TOM YHCJIC C CO3JaHUEM
KJIACCOB-UCKIIIOYEHUH (TTPH HEOOXOJMMOCTH );
OTIpe/IeNICHbI KaueCTBEHHbBIE MOKA3aTeH MOTYIEHHOTO
IIPOEKTA; PE3YyIbTAT UHTETPALIMN COXPAHEH B CUCTEME
KOHTpOJISL BEPCHUI.

OreHKa «XOPOII0» - B CHCTEME KOHTPOJIIS BepCcuit
BBIOpaHa BepHas BEepCHS MPOEKTa, €r0 apXUTEKTypa
nopaboTaHa il MHTETPalliid HOBOTO MOJYJIsSl; BRIOpaHBI
croco0nI popMaTUPOBAHMSI TAHHBIX U OPTaHW30BaHA MX
rmoctoOpaboTKa, TPAHCIIOPTHBIC TTPOTOKOJIBI 1 (POPMATHI
COOOIIIeHN 0OHOBJICHBI (MPH HEOOXOIMMOCTH);
BBITIOJTHEHA OTJIA/IKa MMPOEKTa C TPUMEHEHUEM
WHCTPYMEHTAJIBHBIX CPENICTB CPEAbI; BHIMOIHEHA
nopaboTKa MOAYIIS U JOTIOJTHUTENbHAs 00paboTka
HCKITIOYATEIHHBIX CUTyalni (TIpu HEOOXOIMMOCTH);
oTIpe/ieTIeHbl KaueCTBEHHBIE TTOKA3aTeNH MOYIeHHOTO
MIPOEKTa; Pe3yIbTaT MHTETPALINN COXPaHEH B CHCTEME
KOHTPOJIS BEPCUIA.

OreHKa «y/10BJE€TBOPUTEIBHO)» - B CHCTEME KOHTPOJIS

BepCHii BHIOpaHa BepHast BEPCHS IPOEKTa, €T0
apXUTEKTypa jgopadoTaHa JuIs HHTETPAIlHd HOBOTO
MOJIYJIST; BRIOpAHBI CIOCOOBI (DOPMAaTUPOBAHUS TAHHBIX U
OpraHM30BaHa X MOCTOOPaboTKa, (hopMaThl COOOIIEHN
0OHOBJIEHHI (TP HEOOXOIMMOCTH ); BHITTOJIHEHA OTIIAJIKa
MPOEKTa C MPUMEHEHHEM HHCTPYMEHTAIBHBIX CPEICTB
Cpelbl; BBITIOJHEHA TOpadoTKa MOy (TIpH
HEOOXOMMOCTH); Pe3yIbTaT HHTETPALIMH COXPAHEH B
CHCTEME KOHTPOJISI BEPCHIL.

IIK 2.3 BhIIoassaTs
OTIAJIKY
MIPOrPaMMHOTO MOJIYJIS
C HCIOJIb30BaHHEM

O1neHKa «OTJMYHOY» - B CUCTEME KOHTPOJISI BEpCUi
BbIOpaHa BepHast BEPCHUS IPOEKTA; IPOTECTUPOBAHA
HWHTETpaLys MOlyJied IPOEKTa 1 BHINOJIHEHA OTIaKa
MIPOEKTa C MPUMEHEHHEM HHCTPYMEHTAJIBHBIX CPEIICTB
cpelpl; MPOaHAIN3UPOBAHA M COXpaHEHA OTJIal0uHas
nH(pOpMaIusl; BHIIOIHEHA YCIOBHAsI KOMIMIISIIIHS

Dk3aMeH/3a4ueT B
dopme
cobeceIOBaHUS:
MPAKTHYECKOE
3a/1aHue 10
00ecITeueHHUIO
HHTErpaIim
33JJAHHOT'O MOJTYJIS
B NPEUIOKECHHBIN
IPOrpaMMHBIN
MIPOEKT.

3ammuTa 0T4ETOB 110
MMPAKTHYCCKUM U
11a00paTOPHBIM
paboram
HNutepnperaius

pe3yIbTaTOB
HaOJIOICHAH 3a
JIESTEIIbHOCTBIO
oOydJarorierocs B
nporiecce
MPAKTUKU




CriCIMaJIn3uPOBaHHBIX
nporpaMMHBIX CPEACTB

IIPOEKTA B CpeJie pa3pabOTKU; OMpPeAeIeHbl
KayeCTBEHHbIE MTOKa3aTeN{ MOJIy4eHHOTO TPOEKTa B
MOJTHOM 00bEMe; PEe3ybTaThl OTIAIKA COXPAaHEHBI B
CUCTEME KOHTPOJIS BEpPCUH.

OrneHka «X0pouIo» - B CUCTEME KOHTPOJIS Bepcuit
BbIOpaHa BepHasi BEPCHUS MPOEKTa; MPOTECTUPOBAaHA
MHTErpanus MoyJiel MPoeKTa 1 BBIIOJIHEHA OTJIaIKa
MIPOEKTa C IPUMEHEHUEM HHCTPYMEHTAJIBHBIX CPENICTB
Cpelbl; BBIIIOJHEHA YCIOBHAA KOMIMIIALIUS IPOEKTa B
cpelnie pa3pabOTKH; ONpeeIeHbl KaueCTBEHHbIE
II0KA3aTelH M10JIy4E€HHOTO IIPOEKTa B I0CTaTOYHOM
o0beMe; pe3ysIbTaThl OTJIJAKA COXPAHEHBI B CUCTEME
KOHTPOJISL BEpCUil.

OreHKa «y/10BJE€TBOPUTEIBHO» - B CHCTEME KOHTPOJIS
Bepcuil BEIOpaHa BepHast BEPCHUS MPOEKTA; BHIMOJIHEHA
OTJIa/IKa MPOEKTa C MPUMEHEHNEM MHCTPYMEHTAIBHBIX
CPEJICTB CpeJibl; BHIITOJIHEHA YCIOBHAS KOMITHIISIINS
IIPOEKTa B Cpejie Pa3pabOTKU; ONPEAeICHbI
Ka4eCTBEHHBIE [TOKa3aTeNH MOJyUYEeHHOTO MPOeKTa B
JOCTaTOYHOM 00BbEME; Pe3yJIbTaThl OTJIAJKNA COXPAHEHbI

B CUCTEME KOHTPOJISI BEPCHUIA.

[IK 2.4 OcymiecTBasTh
pa3paboTKy TECTOBBIX
Ha0OpPOB U TECTOBBIX
CIICHApHUEB JUIS
MPOrPaMMHOTO
obecrieueHMs

OreHka «0TJIMYHOY - 000CHOBAH pa3Mep TECTOBOTO
TTOKPBITHS, pa3padoTaH TECTOBBIN CIIEHAPHI U TECTOBBIC
MMaKE€ThI B COOTBETCTBUU C OTUM CLICHAPUEM B
COOTBCTCTBUH C MUHUMAJIBHBIM PasMEPOM TECTOBOT'O
TTOKPBITHS, BEITIOJTHEHO TECTUPOBAHNE HHTETPAINH U
py4YHOE TECTHPOBAHHE, BHITIOJTHEHO TECTUPOBAHHE C
MIPUMEHEHHEM HHCTPYMEHTAIBHBIX CPE/ICTB, BBISBIICHBI
OIMMOKHA CHCTEMHBIX KOMITOHEHT (TIpH HAJIMYWH ),
3aITOJIHEHBI TPOTOKOJIBI TECTUPOBAHUS.

Or1eHKa «XOpo1I0»- 000CHOBAH pa3Mep TECTOBOTO
TTOKPBITHS, pa3pab0TaH TECTOBBIN CIIEHAPHIA U TECTOBBIC
ITaKeTHl B COOTBETCTBUH C ITHM CIIEHAPUEM, BBITIOJIHEHO
TECTHPOBAHKE WHTETPAIMY U PyYHOE TECTUPOBAHNE,
BBITIOJTHEHO TECTUPOBAHUE C TPUMEHEHHEM
WHCTPYMEHTAJIBHBIX CPENICTB, 3aIIOTHEHBI POTOKOIIBI
TECTHPOBAHWS.

OreHKa «y10BJIE€TBOPUTEIBLHOY»- OTIPE/ICIICH pa3Mep
TECTOBOTO TOKPHITHS, pa3pabOTaH TECTOBBIA CIICHAPUH U
TECTOBBIE ITAKETHI, BHITIOJTHEHO TECTHPOBAHIE
WHTETPAINH U PYYHOE TECTUPOBAHKE, YACTUIHO
BBITIOJTHEHO TECTUPOBAHUE C TPUMEHEHHEM
WHCTPYMEHTAJIBHBIX CPENICTB, YACTHYHO 3aITOTHEHBI
MIPOTOKOJIBI TECTUPOBAHUSL.

OK 02. OcyniecTBiATh
IOMCK, aHaIU3 U
HMHTEPIIPETALNIO

nHpopmarum,
HeOOXOIUMOIl 1A
BBIIIOJIHEHMS 3a0a4
npodeccuoHaIbHOM

JEATEILHOCTH.

- MCIOJIb30BAaHKUE PA3TMYHBIX UCTOUHUKOB, BKJIIOYAs
3JIEKTPOHHBIE PeCypChl, Meanapecypcel, HTepHer-
pecypcesl, IepHOANYECKHE H3IaHUS IO CIIEUAIBHOCTH
JULSL perIeHust IpogeCCUOHAIBHBIX 3a7a4

DKCHepTHOE
HaOJIFoICHHE 3a
BBIIIOJIHEHHEM
pabot




