MMHHUCTEPCTBO HAYKH U BBICIIEI'O OBPA3OBAHMUS P®
OEJEPAJTBHOE I'OCYJAPCTBEHHOE BIO/I’KETHOE OBPA30BATEJIBHOE
YYPEXJIEHUE BBICIIEI'O OBPA3OBAHMUA
«KABAPJIUHO-BAJIKAPCKHI T'OCYJIAPCTBEHHBII YHUBEPCUTET
M. X.M. BEPBEKOBA»

KOJUIEJK HH®OPMAIIMOHHBIX TEXHOJOI'MIA 1 SJKOHOMUKH

COI'JTIACOBAHO
3aMeCTUTENb F€HEPATILHOTO IUPEKTOPA 10 HHHO-
BaMOHHOMY pa3Butuio PI'bHY «DenepanbHblit
Hay4HbIN 1IeHTp «Kabapauno-bankapckuii Hay4-
HbId LEHTp Poccuiickoll akaaemMud HayK»»
(KBHLI PAH)

M.U. AnuékoB

« » 2023 .

YTBEPXKIAIO
JlupexTop koJuiemka HHPOpMaIMOHHBIX
TeXHOJIOTUU U YKOHOMUKU KBI'Y

3.X. OryeBa

« » 2023 .

PABOYAS ITPOT'PAMMA ITPO®ECCHOHAJIBHOI'O MOAYJIA

IIM.02 OCYIIECTBJIEHUE UHTETPALIUU IPOT'PAMMHBIX
MOYJIENA

HporpaMMa MOATOTOBKM CIIEMUAJTUCTOB CPEIHET0 3BE€EHA

09.02.07 UudopmManmoHHbIEe CHCTEMbI M IPOrPAMMHPOBAHHE

Cpennee npogdeccnonanbHoe 00pa3zoBaHue

Kpasnduxanus BbIYCKHUKA

Cneumnanucrt o vH(POPMAIUOHHBIM CHCTEMaM

Ounas ¢popma o0yueHust

Hanbumk, 2023



PaGouast mporpamma npodeccnoHaIbHOT0 MOAYJIS pa3paboTaHa Ha OCHOBE (eIepaTbHOTO roC-
yZIapCTBEHHOI'0 00pa30BaTEIbHOTO CTaHAApTa CpeAHEro nmpodeccuoHambHoro oopazosanus (PI'OC
CIIO) no crienmanbrocTr 09.02.07 MHDOpMaIIMOHHBIE CUCTEMBI M IPOTPAMMHUPOBAHUE, YTBEPKICH-
HOTO MpuKa3oM MuHucTepcTBa 00pa3oBaHus U Hayku oT 9 nexadps 2016 roma Ne 1547 (3apeructpu-

poBaH MunHuctepcTBoM roctuiuu Poccuiickoit @eneparuu 26 nexadpst 2016r., peructparaoOHHbIA
Ned44936).

Cocrasurean: Xanosa C.Jl., npenooasamens

Tnucosa JI.b., npenooasamens

Penensenr:
AnuékoB M.U., 3amecmumens cenepanvroeo oupekmopa no UHHOBAYUOHHOMY PA3GUMUIO
DOI'FHY «®eodepanvruiii Hayunwlil yeump «Kabapouno-bankapckuii Hayurwviil
yenmp Poccutickou akademuu nayk»y (KBHL] PAH)

Pabouas nporpamma paccmoTpeHa u ogoopeHa Ha 3acenanuu LK MHpopMalnoOHHBIX cucTeM
U IIPOrpaMMHUPOBaHUS
[Tporoxoin Ne 10 ot « 15 » utons 2023 roga.

[Ipencenarens LK @.T. XKynabosa
(moamnuce)




COJIEPKAHME

1. OBIIIAA XAPAKTEPUCTHUKA PABOYEN ITPOI'PAMMBbI
MMPO®ECCHUOHAJIBHOI'O MOAYJIA

2. CTPYKTYPA W COJEPXAHUE TNPO®ECCHOHAJIBHOTO
MOIYJISA

3. YCJIOBUSA PEAJIM3ALIMU TPOPECCHUOHAJIBHOI'O MOAYJIA

4. KOHTPOJIb n OIIEHKA PE3YJIbTATOB OCBOEHMUA
MMPO®ECCHUOHAJIBHOI'O MOAYJIA

Crp.

15

18



1. OBIIAS XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI TIPO®ECCHOHAJIBHOI'O

MOIAVYJIA
IIM.02 OcymecTB/1eHHe HHTErPallii NPOrPAMMHBIX MOJYJIeH

1.1. LHeab 1 muianupyeMbie pe3yJbTaThbl 0CBOEHHS NMPOdecCHOHAIBLHOT0 MOTYJIS

B pesynbTare n3ydenus npodeccuoHaIbHOTO MOAYJISI CTYJICHT JOKEH OCBOUTH OCHOBHOM BUJI ACSITEITh
Hoctu OcyulecTB/IeHNe HHTErPALMU MPOrPAMMHBIX MOJYJIe U COOTBETCTBYIOIIKME €My O0IlIKe KOMIIe

TEHIIUU ¥ MPOPECCHOHATBHBIE KOMITETCHIINH:
1.1.1. IlepedyeHn oOUTUX KOMIIETEHITUN

Kon

HanMeHoBanue 00X KOMIETECHIIHHA

OK 01

Br16upats crioco0sl pemieHust 3a1a4 npohecCHOHATbHON 1A TeIbHOCTH, TIPUMEHUTEIBHO
K pa3JIMYHbIM KOHTEKCTaM

OK 02

Hcnons30BaTh COBPEMEHHBIE CPEACTBA MIOMCKA, aHAIM3 U UHTEPIIPETALNI0 HHPOPMAIIH
¥ MH(QOPMAIIMOHHBIC TEXHOJIOTHH B TPO(ECCHOHAILHOW JESITEIbHOCTH TSI BBIITOJTHEHHSI
3a/1a4 MPoPEeCCHOHAIBHON A TEIbHOCTH.

OK 03

[TnaHupOBaTh U PEANTN30BBIBATH COOCTBEHHOE MPO(HECCUOHANIBHOE U JINYHOCTHOE Pa3BH-
THE, IPESANPUHAUMATEIBCKYIO JISATEIBHOCTh B MPOPECCHOHANBHON cepe, UCIoIb30BaTh
3HAHMs 110 PUHAHCOBOM MPAMOTHOCTH B Pa3JIMYHBIX KU3HEHHBIX CUTYAITHSIX.

OK 04

OddexTuBHO B3auMOICHCTBOBATh U Pa00OTATh B KOJUIGKTHBE U KOMAaH/IC

OK 05

Ocy1lecTBIATh YCTHYIO M NUCBMEHHYI0 KOMMYHHKAIMIO Ha IOCYJAapCTBEHHOM S3BIKE
Poccuiickoit deaepannn ¢ yueToM 0COOCHHOCTEH COIMAIBHOTO U KYJIBTYPHOTO KOHTEK-
CcTa.

OK 06

[TposiBIATE IpaXk/1aHCKO-NAaTPUOTUYECKYIO TO3ULIHIO, IEMOHCTPUPOBATH OCO3HAHHOE I10-
BEJICHUE Ha OCHOBE TPAJMIMOHHBIX O0IEYEIOBEYECKUX [IEHHOCTEN, B TOM YHCIe C YUé-
TOM TapMOHM3ALMK MEKHALUMOHAIBHBIX U MEXPEIUTHO3HBIX OTHOILIEHUH, IPUMEHATH
CTaHJAPThl aHTUKOPPYNLMOHHOIO MOBEICHHSI

OK 07

CopeiicTBOBaTh COXPAaHEHUIO OKPY’KAIOLIEH Cpelbl, pecypcocOepeKeHUI0, MPUMEHSTh
3HaHUS 00 M3MEHEHUM KJIMMaTa, IPUHIMIBI OepexIIMBOro Mpou3BOACTBa, 3(h(HEKTUBHO
JICWCTBOBATh B YPE3BbIYAMHBIX CUTYALMSIX

OK 08

Hcnonp3oBathk cpeacTBa GU3HMUECKON KYJIbTYpHI AJIsi COXPAHEHUS U YKPEIJICHUS 3/10pO-
Bbsl B Ipolecce NpoPecCHOHATbHON AEATENbHOCTH U TMOIJEpPkKAHUS HE0O0XOAUMOTro
ypoBHS (PU3HUECKOMN MOATOTOBJIEHHOCTH.

OK 09

ITonw3oBaThCs HpO(beCCHOHaHBHOﬁ HOKYMGHTaHHeﬁ Ha roCyaapCTBEHHOM W MHOCTpPAaH-
HOM S3BbIKaXx.

1.1.2. Ilepeuens npodeccruoHaTbHBIX KOMIIETSHITHI

Kon HaunMeHoBaHMe BHIOB AeSITEILHOCTH M PO eCCHOHATBHBIX KOMIIETEHIIUI

B/ 2 OcyuiecTBieHHe HHTEIPALMH IPOTPAMMHBIX MOAYJIel

IIK 2.1. | Pa3pabarbiBaTh TpeOOBaHMs K MPOrPAMMHBIM MOJYJISIM Ha OCHOBE aHAJIN3a MPOEKTHON
Y TEXHUYECKOM TOKYMEHTALMK HA MPEAMET B3AMMOJICHCTBHSI KOMITIOHEHT

IIK 2.2. | BInoJHATh MHTETPALIMIO MOJTYJIeH B IpOrpaMMHOe o0ecrieyeHre

IIK 2.3 BBINTONMHATE OTIIAAKY IPOrPAMMHOTO MOJYJISI C HCTIOJIB30BAHUEM CHELUATU3UPOBAHHBIX
IIPOrPaMMHBIX CPEACTB

IIK 2.4 OcymiecTBIATh pa3paboTKy TECTOBBIX HAOOPOB M TECTOBBIX CLIEHAPUEB I MPOrPaMM-
HOT0 00€CIeYeHHsI.

IIK 2.5. | IIpou3BOIUTHh HHCIIEKTUPOBAHUE KOMIIOHEHT MPOTrPaMMHOTI0 00ECIIeueHus Ha MpeIMeT
COOTBETCTBUS CTAHAAPTAM KOJUPOBAHHUS




1.1.3. B pesynbTaTe 0CBOCHHS MPOGECCUOHATLHOTO MOIYJISI CTYICHT J0JKEH

BJIa/1eTh HABBIKAMM:
— MOJENH Ipoliecca pa3paboTK MPOrpaMMHOTO 00ECIICUCHHUS;
— OCHOBHBIE€ IPUHIUITHI MPOLIECCA Pa3paOOTKH MPOTPAMMHOTO OOECTICUCHHUS;
— OCHOBHBIE IOAXOIBI K MHTETPUPOBAHUIO IPOrPAMMHBIX MOAYJICH;
— OCHOBBI BepHU(HKAIMU U aTTECTALUHU POTPAMMHOI0 00eCIIeUeHusI.
yMeThb:
— HCIIOJIB30BATh BHIOPAHHYIO CHCTEMY KOHTPOJISI BEPCHIA;
— HCIOJB30BATh METOMABI IS MOJTyYEHHsI KOJIa € 331aHHON ()yHKIIMOHATIBLHOCTHIO M CTETIEHBIO Kaye-
CTBa.
3HATh:
— MOJENH Ipoliecca pa3paboTKy MPOrpaMMHOT0 00ECIIeUeHNS;
— OCHOBHBIE IPUHIIUIIBI TIPOLIECCa Pa3pabOTKU MPOTPaMMHOI0 0OECTICUSHHS,
— OCHOBHBIE IOJIXO/IbI K HHTETPUPOBAHUIO IPOTPAMMHBIX MOJIYJICH;
— OCHOBBI BepU(UKAIMU ¥ ATTECTALMH IPOTPaMMHOT0 00eCIICUCHHS.

1.2. KosimuecTBO 4acoB, 0TBOAMMOE HA OCBOeHHE PO eCCHOHAIBHOI0 MOLYJIA
Bcero yacos 430 yacos,
B TOM 4YHCJIe B (pOpMe IPAKTUUYECKON MOATOTOBKH — 276 4acoB.

N3 aux Ha ocBoenne MJIK 282 gaca
JlaGopaTtopHble u ipakTudyeckue 132 gaca
Ha NpakTuky 144 yaca
[IpomexyTouHas aTTecTalus —IK3aMeH KBaJIM(PUKAIIMOHHBIH - 4 yaca.



2. CTPYKTYPA U COAEPKAHUE ITPO®PECCHOHAJIBHOI'O MOAYJIA

2.1. CtpykTypa npoecCHOHAJIBLHOI0 MOLYJISI

B tom O6BeM npodhecCHOHaTFHOTO MOIYJIA, akK. Jac.
qucie, B
Koast HanmenoBanus dopme OO0yuenue mo MK ITpakTHKH
npo(hecCHOHAIBH pazznenos Bcero, TpaKTHHe B Tom uncie
BIX ¥ OOIIHX po¢eCcCHOHATBHOT yac. CKOif Beero JlaGoparopHsl Camocrost | IIpomexyroq TIpou3BOACTBEH
KOMIIETEHITHI 0 MOy IIOTOTOB X U Kypcossix padot eIbHAs Has Y4yeOHas s
K MPAaKTUICCKUX (TIpoeKToB) pabora aTTecTanys
3aHATHIA
1 2 3 4 5 6 7 8 9 10 11

OK 01.; OK 02.; M/K.02.01
OK 03.; 0K 04.; TexHogorus
OK 05.; OK 06.; pa3pabdoTku
OK 07.; OK 08.; MPOrpaMMHOT0 120 88 2 40 24 24
OK 09.; IIK 2.1.; odecreuyeHus
K 2.4.; 11K 2.5.
OK 01.; OK 02 MJK.02.02
OK 03.; OK 04.; HNHcTpyMeHTANBH
OK 05.; OK 06.; ble cpeacTBa
OK 07.; OK 08.; pa3padoTKu 150 102 102 >4 2 2 24 24
OK 09.; [IK 2.2.; NMPOrpaMMHOI0
TIK 2.3, 1K 2.5. o0ecneyeHust
OK 01.; OK 02.; M/K.02.03
OK 03.; OK 04.; MaremaTu4ecKoe
OK 05.; OK 06.; MoO/IeJTUPOBaHUE
OK 07.- OK 08.- 156 86 108 38 4 6 27 27
OK 09.; TIK 2.1,;
MK 2.4.;IK 2.5.

IIpomexyTouHas 4 4

aTTecTalus

Bceero: 430 276 282 132 | 6 12 72 72




2.2. TemaTnuyeckuii IJIaH U coaepxanne npodeccuoHaabHoro moayJas (IIM)

HaumenoBanue pazgenos IIM, MK u | Coaep:xkaHue yuedGHOTo MaTepHuaJia, JadopaTopHble paGoThl H MPAKTHYECKHE 3AHATHS, CAMOCTOsATeIbHas1 padoTa 00y- O0beM ya-
TeM YaKIIHNXCH cOB
Pa3nen 1. Pa3zpadoTka nporpaMMHOro odecneyeHus 72
MJIK. 02.01 TexHoorus pa3padoTKi NporpaMMHOIo odecredyeHust 72
Tema 2.1.1 OcHOBHBbIE MOHATHA U Copep:xanue 34
CTaHJapTH3anusA TPeOOBaHU K Npo- (14+20)
rpaMMHOMY 00ecredyeHHIo 1. TlonsTus TpeGoBaHMH, KiIaccUpHKaALMS, YPOBHH TpeOOBaHUNH. METOJ0IOTUH U CTaHIAaPThI, PEriaMeHTHPYIOIINE pa- 4
00Ty ¢ TpeOOBaHUAMH.
2. CoBpeMeHHbIe NPUHIUIBI U METOIbI pa3paboTKU MPOrPaMMHBIX NMPHUII0KEHHH. 2
3.  Merojpl opranu3aunuy padoThl B KOMaH e pa3padoTyukoB. CHCTEMbI KOHTPOJISE BEpCHIA 4
4. OcHOBHBIE OAXOJBI K MHTETPHPOBAHUIO IPOTPAMMHBIX MOJyJIEH. 2
5. CraHpapTsl KOJUPOBAHHUS. 2
B ToM unc/ie NPaKTHYECKUX PadoT: 20
IIpakTHyeckas padora Nel. AHanu3z npeameTHoi obnactu 2
IIpakTHyeckas padora Ne2. PazpabGorka u oopmiIeHHE TEXHUYECKOTO 3aJIaHUs 2
IpakTnyeckas padora Ne3. PaspaboTka u oopMIICHHE ICKU3HOTO MTPOCSKTA 4
IIpakTHyeckas padora Ne4. PazpabGorka u oopmiIeHHE TEXHUYECKOTO IPOSKTA 4
IIpakTHyeckas padora Ne5. TlocTpoeHue apXUTEKTYpBI IPOrPAMMHOTO CPEACTBA 4
IIpakTnyeckasi padora Ne6. I3ydyeHue paboThl B CHCTEME KOHTPOJISL BEpCHil 4
Tema 2.1.2. Onucanne u anaau3 Tpe6o- | Conep:kaHue 18 (8+10)
BaHuii. luarpammel IDEF 1. Omnucanue TpeOOBaHUil: YHUPHUIIMPOBAHHBIH S3bIK MOJICIIMPOBAHUS - KPaTKuii ciioBapb. JIuarpammel UML. 4
2. Onucanue u opopmieHre TpedoBaHui (cneundukanus). AHanu3 TpeOOBaHUI U CTpaTery BhIOOpa peLeHUsI 4
B ToMm yuciie 1a0opaTOpHBIX padoT: 10
Jladopatopnasi pad6ora Ne 1. [TocTpoeHune auarpaMMbl BApHAHTOB HCTIOIb30BAHUS 2
U IMarpaMMbl OCJIE/I0BATENIbHOCTH
JlaGopaTopuas pa6ora Ne 2. Iloctpoenue nuarpamMmel Koomneparuu u guarpaMMbl Pa3BepTrIBaHHS 2
Jladopatopuasi pa6ora Ne 3. Iloctpoenue auarpammel JlesarenpbHocTH, quarpammbl CocTosiHuM 1 auarpammbl Kinaccos 2
JladopaTopnasi padora Ne 4. IlocTpoeHue auarpaMMbl KOMIIOHEHTOB 2
JladopaTopnasi padora Ne 5. IlocTpoeHune auarpaMM MOTOKOB JJAHHBIX 2
Tema 2.1.3. Ouenka kayecTBa npo- Copep:xanue 20 (10+10)
IPAMMHBIX CPeICTB 1. Ienm, 3amaum v BUABI TecTpoBaHus. CTaHIapTHl Ka4ecTBa MPOTPAMMHON TOKyMEHTAIMH. Mephbl 1 METPHKH. 4
2. TecTOBOE MOKPBITHE. 2
3. TecToBBI ClICHAPHUHA, TECTOBBIA MAKeET. 2
4. Ananms crermduranuii. Bepudukamms u arTecTaris IporpaMMHOTO 00eCeueHHS. 2
B Tom yuciie 1adopaTopHbIX padoT: 10
JladopaTopHasi pa6ora Ne 6. PazpaboTka TECTOBOTO CIICHAPHS 2
JladopaTopnas pa6ora Ne 7. Onierka He0OXOAMMOT0 KOJIMYECTBA TECTOB 2
JladopaTopuasi pa6ora Ne 8. Pa3paboTka TECTOBBIX MTAKETOB 2
JladopaTopnasi padora Ne 9. OrieHka nNporpaMMHBIX CPEICTB C TOMOIIHIO METPUK 2
JladopaTopnas pa6ora Ne 10. MHCIIeKnus MporpaMMHOTO KOJIa Ha TIPEJAMET COOTBETCTBHS CTaHAapTaM KOJUPOBAHUS 2




Pasnen 2. CpencrBa pa3padoTKu NPOrPaMMHOI0 odecneyeHus

102

M/IK.02.02 MHCTpPYMEHTAJIbHbIE CPECTBA Pa3padoTKH NPOrPAMMHOIO0 odecreveHH s 102
Tema 2.2.1 Cpencrsa pa3padorku npo- | Conep:xanue 10
rPaMMHOro o0ecne4eHust 1. TloHsTHe M CYIIHOCTH HHCTPYMEHTAILHOTO CPEACTBa, 3a1aun 1 QyHkmu UI10 2
2. Bwuner UI10, SDK, NMHHKOBIIWKH, IPHHIXT paOOTHI THHKOBIIHKOB 2
3. Tlapcepsl u reHEepaTOpHI MApCepoB 2
4. TIpodumupoBUINKH, TEHEPATOPHI JOKYMECHTAIIHN 2
5. HHcTpyMeHTaJIbHBIE CPeICTBA Pa3pabOTKH KIMEHT-CEPBEPHBIX PHIIOKEHHHA 2
Tema 2.2.2 Co3ganune Windows-npu- Copep:xanue 28 (8+20)
Jo:keHuii Ha ocHoBe Visual C# 1. TloHsiTHE pEenO3UTOPHsI MPOEKTA, CTPYKTYpa MPOEKTa 2
2.  WPF. OcHOBHBIE JIEMEHTHI YIIPABICHUS, BEPCTKA 6
3.  WPF. CBoiicTBa OCHOBHBIX JIEMEHTOB YIPaBICHUS 4
B ToM unciie 1a60paTOPHBIX padoT: 20
JladopaTopuas pa6ora Ne 1. Co3znanue kapkaca npusoxxeHusi. Co3iaHue u UCHOJIb30BAHUE CTUTICH 2
JlaGopaTopHas pa6ora Ne 2. Co3nanue 0a3bl TaHHBIX. PaboTa ¢ 6a30ii JaHHBIX B IPUIIOKCHUH: YTCHUE, TOOABJICHHUE, pPe- 2
JIAKTUPOBaHUE, YAAJICHHE JaHHbBIX
JlaGopaTopHasi pagora Ne 3. PaboTa ¢ HeCTpYKTYpUpPOBaHHBIMHU JIJAHHBIMHU: 00pa00TKa M MMIOPT B 0a3y JaHHBIX 2
JlaGopaTopuas pa6ora Ne 4. Coznanue cninckoB (Listview). [louck u ¢puiabTpalys JaHHBIX 2
JlabopaTopuas pa6ora Ne 5. PazpabGotka API 2
JlaGopaTopHas pa6ora Ne 6. IIporpammuas pabota ¢ (ailloBoii CHCTEMO# ¢ IOMOIIBIO MPOCTPaHCTBAa UMEH System.IO 2
JlaGopaTopHas padora Ne 7. Peanuzanus rpagukos ¢ momonipio kommonenta Chart 2
(System.Windows.Forms.DataVisualization)
JlaGopaTopuas padota Ne 8. IIporpammuas padora ¢ Tabnmumamu Excel ¢ momomipro 6ubnnoreku 2
Microsoft.Office.Interop.Excel
JlaGopaTopHuas padota Ne 9. IIporpammuas padora ¢ qokymeHTamu Word ¢ TOMOIIBI0 ONOITHOTEKH 2
Microsoft.Office.Interop. Word
JlaGopaTopHas padota Ne 10. Peamuzarms moip3oBatenbckux daeMeHToB yrpasieHus (UserControl) 2
Tema 2.2.3 CoBpemeHHble TexHo1oruu | Coaep:kanue 22 (10+12)
¥ HHCTPYMEHTHI MHTeTPALUH. 1. Bwuabl, nenu 1 ypOBHU HHTETPAIMN IIPOTPaMMHBIX MOIyJIeH. ABTOMaTH3anus ON3HEC-TPOILIECCOB. 2
2. BpIOOp HCTOYHHUKOB U IPHUEMHUKOB JJAHHBIX, COTIOCTABICHHE 0OBEKTOB JTAHHBIX. 2
3. Tpancnoptabie mpoToKombl. CTaHAApTH HOPMATHPOBAHUS COOOIICHIH. 2
4. Cpencrpa HeNPEpHIBHOW HHTETPAIMY, HA3HAYCHHUE, TIPUMEPBI 2
5. Opraxuzanust paboTbl KOMaHAbl B CHCTEME KOHTPOJISI BEPCHH. 2
B ToM umMciIe IPAKTHYECKUX 3aHATHIA M J1a00PATOPHBIX paldoT: 12
IIpakTHyeckas padora Ne 1. Hacrpoiika paboThl cCTEMBI KOHTPOJISI BEPCHiT (THIIOB MIMIIOPTUPYEMBIX (aiiIoB, myTei, 4
(GUILTPOB | Ap. HAPaMETPOB UMIIOPTA B PETIO3UTOPHIA)
IMpakTunyeckasi padora Ne 2. Pa3paboTka u wHTETpaIus MOayJiei mpoekTa (KoMaHaHas padoTa) 2
IpakTuyeckas padora Ne 3. Otianka OTAECTBHBIX MOIYJIEH MPOTPaMMHOTO MTPOEKTa 2
IpakTuyeckas padora Ne 4. Oprannzanus 00pabOTKH UCKITIOYCHHIA 4




Tema 2.2.4 Uncrtpymentapuii Tectupo- | Coaep:kanue 34 (12+22)
BaHHUSI M aHAJIM3Aa KayecTBa MPo- 1. Otnanka nporpaMMHbIX POAYKTOB. VIHCTpyMeHTHI oTinaaku. OTiiagouHble KIacchl. 2
TPAaMMHBIX CPENCTB B ToM umciie MpaKTHYECKUX PadoT: 8
IIpakTnyeckas padora Ne 5. [IpumeHeHue OTIaA0YHBIX KIACCOB B IIPOEKTE 2
IpaxTnyeckas padora Ne 6. OTiaaka mpoexTa 4
IIpakTnyeckas padora Ne 7. MHcnekuus koja MoayJieit mpoekTa 2
2 cemecTp
2. CpencrBa aHanu3a MOKPBITHS KOJIa, CPEICTBa aBTOMAaTU3UPOBAHHOTO TECTHPOBAHMS, HA3HAYCHUE, IPUMEPEI 2
3. PyuHOe n aBTOMaTH3MpPOBaHHOE TECTUPOBaHHE. MeTOIbI M CPEACTBA OPraHU3AIMH TECTHPOBAHUSL. 2
4. WHCTpyMEHTapHy aHaJIN3a KayecTBa MPOTrPaMMHBIX MIPOIYKTOB B cpeae pa3pabOTKH. 2
5. OO0paboTKa HCKITIOYUTENBHBIX CUTYalluil. MeToabl U CIoco0B! HIeHTH(UKAIINN COOEB M OIIHOOK. 2
6. BrriBneHHe OMMOOK CHCTEMHBIX KOMITOHEHTOB. 2
B ToM umnciie 1a00paTOPHBIX padoT: 14
JlaGopatopnas padora Ne 11. TectupoBanue nnrepdeiica nonp3oBaTess CpeACTBAMU HHCTPYMEHTAIILHOM Cpeibl pa3pa- 2
00TKH
JlaGopaTopuas pa6ora Ne 12. Pa3zpaboTka TeCTOBBIX MOJYJICH MPOCKTA JJIs TECTUPOBAHUS OTACIBHBIX MOIYJICH 2
JlaGopaTopuas padora Ne 13. BrimonHeHe (yHKIIMOHATHHOTO TECTHPOBAHHUS 4
JladopatopHasi pa6ora Ne 14. TecTupoBaHue UHTErPaALUU 4
JladopatopHasi paGora Ne 15. JlokyMeHTUPOBaHUE PE3YyIbTATOB TECTUPOBAHUS 2
TeMaTHKa BHeayAMTOPHBIX CAMOCTOSATEJbHBIX Pa0doT: 2
Cucremarnueckas IpopadOTKa KOHCIIEKTOB 3aHATHH, yueOHON JIMTEpaTyphI
IIpe3eHTanus Ha Temy:
1. CpenctBo HempepsIBHOW HHTerparmu Hudson
2. Cospanue pyHkuonansHoro tecta. Murerpanus IBM RationalFunctionalTester co cpenoit paspaborku MicrosoftVisualStudio
3. HWHuctpymeHT HenpepbiBHOM uHTerparuu CruiseControl
Joknan Ha Temy:
1. ABTOMaTH4ecKui aHaJIU3 MOKPHITHA Koja ¢ ucnois3oBanneM OpenCover
2. JIBwxok misg mononosibHeIX CYB/I: MS Jet DBE
3. CYB/ PostgreSQL
4. Tlapcepst HTML na PHP.
Koncyabrauumn 2
IIpome:xkyToUuHAas aTTeCTALNSA 2




Pa3gen 3. MonennpoBaHue B IPOrpaMMHBIX CHCTEMAax 108
M/IK.02.03 MaTtemaTH4yecKoe MOJeJIHPOBaHHE 108
Tema 2.3.1. OcHoBbl MotesiupoBanns. | Conep:kanue 48 (28+20)
JleTepMHUHHPOBAHHBIE 321241 1. OcHOBHBIE OHATHS MOZeIupoBaHus. CBOWCTBA MOAeNH, TpeOOBaHUS K MoJenl. MaTteMaTHYecKue MO, DTambl 1 2
TIPUHIUIBI IOCTPOEHUS MaTeMaTH4eCKO Moieny. AHATUTUYECKUE U CTaTUCTUYecke Mojienu. IIoHsATHe 0 BEIUUCTH-
TenbHOM dKcniepumenTe. Kiaccudukauus Moneneii.
2. JIuneiinoe mporpammupoBanue. [locraHoBka 3a1aun JIMHEHHOTO porpamMmupoBanus. OcoOeHHOCTH U GopMBI Ipe.- 2
CTaBJICHM 33J1a4 JIMHEHMHOTO mporpammupoBanus. Kimaccuueckue 3agaun TMHEHHOTO nporpammupoBanus. [loctpoe-
HHE S5KOHOMHKO MaTeMaTHIeCKOH MOJIENIN 331a4H JITHEHHOTO TPOTpaMMHUPOBaHHS
3. HaxokJaeHne Ha4aJIbHOTO PEUIeHNS 3a1a9H JIMHEHHOTO MPOTrPaMMHUPOBAHHS 2
4. Mertompl pemeHus 3a1a9u JJHHESHHOTO nporpammupoBanusl. ['padudaeckuii MmeTo 2
5. CuMIUIEKCHBIN METOJI pelIeHuUs 3a/1a41 JUHEHHOTO TPOrpaMMHUPOBAHHUS 2
6. CUMIUIEKCHBI METOJ] ¢ HCKYCCTBEHHBIM 0a3HCOM 2
7. TpancnoprHas 3agaya. [TocraHoBka 3agaun. MeTobl HAX0X/I€HUSI HAYAJIBbHOIO pElICHUs TPAHCIIOPTHOM 3a1a4u. 2
8. Metox MOTEHNMANIOB A HAXO0X/ICHUS ONITUMAJIBHOTO PEIICHNUS TPAHCIIOPTHON 3a/1a4n 2
9. Heauneiinoe nporpammupoBanue. [loctanoBka 3amaun. Meton MHOxUTENEH Jlarpanxka 171 pelieHus 3a1a4u He- 2
JIMHEIHOTO IPOrpaMMHUPOBAHUS
10. Ilunamuyeckoe nporpaMmmupoBanue. OCHOBHBIE MOHATHS. DKOHOMUKO-MaTeMaTH4yeckas MOJeib 3a/1a4il THHAMUYe- 2
CKOTO TporpaMMupoBanusi. OCOOEHHOCTH 3aad JUHAMIYECKOTO IPOrpaMMHpOBaHus. [IpHHIINITEI AMHAMUYECKOTO
IporpaMMupoBanusl. YpaBHeHHs bemnMana.
11. IIpocreiimue 3anaun, penraeMble METOIOM ANHAMHUYECKOTO IIporpaMmmMupoBanus. [Ipumep pemenus 3aqaun pacmpese- 2
JICHHUS PECYPCOB.
12. Anroputmbl Ha rpagax. OcHOBHbIE MOHATHS TeopuH rpados. Meroipl xpaHeHust rpagos B namsitia IBM. 2
13. Tloroku Ha cetsx. [TocTaHoBKa 3a7auu 0 MakcuMaibHOM MOTOKe. Paspes Ha cetu. Teopema @opra - DankepcoHa 2
14. AAropuTM pelnieHus 3a1a4i 0 MaKCUMaJIbHOM IOTOKeE. 2
B ToM umMcJie IpaKTHYeCKUX 3aHATHIA M JIa60PaTOPHBIX padoT 20
IpakTnyeckass padora Ne 1. [ToctpoeHue nmpocredmmx MmaTeMarudeckux Mozeneil. [loctpoeHne npocTedmx cTaTucTude- 2
CKHX MoJiese
IpakTnyeckasi padora Ne 2. Permenue 3amay JIMHEHHOTO MPOTPAMMUPOBAHMS TPaQUUECKUM METOA0M 2
IpakTnyeckasi padora Ne 3. Permenue 3a/1a4 TMHEHHOTO NPOrpaMMHUPOBAHUS CUMILUIEKC—METOI0M 2
IpakTnyeckass padora Ne 4. Perenue 3a1a4 TMHEHHOTO MPOrPaMMHUPOBAHUS CUMILUIEKC—METOAOM C UCKYCCTBEHHBIM 0a3u- 2
coMm (M-meToxm)
IIpakTnyeckass padora Ne 5. PemeHne TpaHCIIOPTHOM 3a/1a4yu METOJIOM MOTEHITHAIOB 2
IMpakTnyeckass padora Ne 6. PemeHust TpaHCIOPTHOM 3a]1a4H C HEMPABUIBHBIM OJIAHCOM METOJ0M MOTEHITHAJIOB. 2
IpakTnyeckasi padora Ne 7. 3ayaua 0 HaXOXKASHUH KpaTdaiimero myTu B rpade Anroputm JleHKCTphI 2
IIpakTnyeckas padora Ne 8. Pemenue 3a1a4u 0 MaKCUMaJIbHOM MTOTOKE 2
IpakTnyeckasi padora Ne 9. 3ayaua o pacupeeIeHHN CPEACTB MEXKAY NPEANPHUATHIMH 2
HpakTnyeckasi padora Ne 10. 3agaya o 3amMeHe 000pyZOBaHHS 2
Tema 2.3.2 3agauu B yCJIOBUSAX He- Copep:xanue 48 (30+18)
OIpeaeIeHHOCTH 1. MopaenupoBaHue onepaunuii mo cxeme MapkoBcKHX cJIy4aifHbIX mpoueccoB. OCHOBHBIE MTOHITHSA TEOPUH MapKoOB- 2
cKux nporeccoB. CirydaiiHple MPOLECCHI C TMCKPETHBIM U HENPEPHIBHBIM BpeMeHeM. MapKoBcKasi ieTb
2. OmpeneneHre BEpOSITHOCTH COCTOSHUMN ISl AMCKPETHOW MapKOBCKOH menu 2
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3. OmnpeneneHne BEpOSTHOCTH COCTOSHUMN JUIsl HenpepbiBHOW Mapkosckoii nienu. [Toctpoenne muddepenmansHbx ypas-
HeHuit Kommoroposa juist onpezaenenus (UHaIBHBIX BEPOSITHOCTEH

4. HenpepsiBHasg MapkoBckas nensb. [Iponecc «rudenu u pasMHoxeHus». OnpenesieHne GpUHAIbHBIX BEPOSITHOCTEH.

5. CHcTeMBI MacCcOBOI0 OﬁCJIy)RI/lBaHI/IH. 3a,ual11/1 TCOPHUU MACCOBOI'O O6CJ'Iy)KI/IBaHI/IH. Kﬂaccmbnxauna CHUCTEM MAaCCOBOI'o
O6CHy)KI/IBaHI/I$I 1 UX OCHOBHBIC XapaKTCPUCTUKH. OZ[HOKaHaJ'ILHaﬂ CHCTEMA MaCCOBOT'O O6CJ'Iy)KI/IBaHI/IH C OTKa30M

6. MHorokaHajlbHasi CHCTEMa MaccoBOT0 00CiTy>KHBaHHs ¢ 0TkazoM. @opmyia DpnaHra

7. HWMuTanuOHHOEe MoJeaupoBaHue. es MeTo1a IMHUTAIIMOHHOTO MOJCIUPOBaHUs. ENMHUYHBIN KpeOuit u OpMBI ero
OpraHU3aIHH.

8. Ilpumepsl MoenMpOBaHUs CyYalHBIX MpoleccoB MeTogoM Monte — Kapio.

9. Ilporuo3upoBanue. [Tonsarre mporHosa. Meroas! mporHo3upoBanus. KommdecTBeHHBIE METOIBI IPOTHORUPOBAHHUS:
CKOJIB3sIIIIEE CpelHEES, SKCIIOHECHIIMAIBHOE CIIIaKUBaHUE, IPOSKTHPOBaHKE TpeHaa. KauecTBeHHbIE METO/IbI IPOTHO3a

10. HpOFH03I/IpOBaHI/I€ MCTOAOM CKOJIB3AIICTO CPEAHECTO

11. Teopus urp. IIpenmer u 3agaun Teopun urp. OCHOBHBIE MOHATHS TEOPHU UIP: UTPa, UTPOKH, TAPTHUS, BRIMTPHII, IIPO-
WTPBIII, X0/, IMYHBIE U CITyJaifHbIe XOJbl, CTPATETNUECKUE UTPhl, CTPATETHsI, ONTHMAIbHAsL CTPATETHSL.

12. AHTaroHUCTHYECKHE MATPHUYHBIC UI'PbI: YUCTBIC U CMCUHIAHHBIC CTPATCIUH.

13. MerTos! pelieHns] KOHEYHBIX UrpP: CBEACHUE HTPHI MXN K 3a7aue THHSHHOTO MPOTPaMMUPOBAHHUSL, YACICHHBIN METOIT —
METOJ| UTepAILHil.

NN NN NN NN N NN

14. O6nacTh MPUMEHUMOCTH TEOPHUH NMPUHATHSA pemieHnil. [IpiuHaTHE peleHni B yCIOBHUAX ONPENESICHHOCTH, B YCIOBHUAX
pHCKa, B YCIIOBUSIX HEONPEIECICHHOCTH.

15. Kputepun npuHSTHS pEeIICHUN B YCIOBHUSIX HEONPEEICHHOCTH. [[epeBo pemeHnid.

B ToMm yuciie npakTHYeCKMX 3aHATHH M 1a00paTOpPHBIX padoT
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[pakruyeckass padora Ne 11. CocraBieHue cucteM ypasHeHui Konvoroposa. HaxoxxaeHue GpuHaIBHBIX BEPOSITHOCTEH
JUIsl HenpepblBHOW MapKOBCKoOil ienu

IIpakTnueckasi padora 12. HaxoxxaeHHe XapaKTePUCTHK IMPOCTEHITNX CHCTEM MAaCCOBOTO 0OCTYKMBAaHUSI.

IpakTnyeckasi padora Ne 13. Pemenue 3a1a4 MacCOBOT0 00CITyKMBaHHUSI METOJJaAMH HUMHUTALIMOHHOT'O MOJICTUPOBAHHUS

IIpakTnyeckas padora Ne 14. [locTpoeHre NPOTHO30B C MCIOIb30BAHNEM KOJHMUECTBEHHBIX METOJIOB MPOTHO3UPOBAHUS

IIpakTuyeckass padora Ne 15. MonenupoBanue mporHosa. [IporHo3upoBaHue Ha OCHOBE HMUTAIIMOHHOTO MOJIEIUPOBAHUS

IpakTnueckasi padora Ne 16. PemeHne MaTpuyHON UTPbl METOJIOM HTEpaLUil

IpakTnyeckasi padora Ne 17. Bei6op onTHMaIbHOIO PEHICHHUS C TOMOIIBIO AepeBa pelIeHUH

CamocrosiTesibHasi padoTa:

IHoaroroeka pedepaTos mo TeMam:
1. Mero/sI pemeHnss KOHEYHBIX UI'P: CBEACHNE UIPHl MXN K 3a]a4e JIMHEHHOTO MPOTpaMMHPOBAHIS, YHCICHHBIH METOI — METOJT HTEPAIHii.
2. CucreMBl MacCcOBOTO OOCTYKUBAHUS
3. JluHaMu4ecKoe MpOrpaMMHPOBAHUE

AR

KoHcyabTanuu

HpOMe)KyTO‘lHaS[ aTrrecranus

YueOHasi NPaKTHKA 10 MOIYJII0

Buasl padot:

[TpoekTupoBaHKe MPOrpaMMHOI CUCTEMBI TP OOBEKTHOM TI0/IX0/1€ K ITPOrPaMMHUPOBaHUIO

Orarbl pa3padOTKH MPOTrPaMMHOI0 00ECIeYeHHsI IPU CTPYKTYPHOM I01X0Jie K nporpammupoBanuio. Cragus Texauueckoe 3aganue CTpyKTypHBIH MOAXOA K
IIPOrpaMMHPOBAHUIO.

Craaus Ocku3Hbli npoekT. CTpyKTYpPHBIH MOIX0A K IPOrpaMMUPOBAHUIO.

Cragus Texunueckuit npoekt Cranus Peanuzanusi.

72

o)

o)}
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[MpakTuka padotsl ¢ BJ] B npunoxxennu. Cragus Peanuzaryst. 6
PenaxtupoBanue, nodasnenue naHaeix Craaus Peanuzanus. 6
[Mouck, punbTpanus ¥ HHAEKCAIHS TaOJIHILL 6
Cramusa Peanmmzanmsa. Co3gaHue OTYETOB 6
TectupoBaH#e IPOTPaMMEI 6
[TocTpoenue mpocTelmux MmareMaTndeckux Mozaeneil. [loctpoeHue NpocTeNIINX CTATUCTUYECKUX MOJAETEN 6
Pemenne 3aga4y MTMHEHHOTO IPOTrPaMMUPOBAHUS CHMILUIEKC—METOA0M 6
Cocrapnenne cucteM ypaBHeHH Komvoroposa. HaxoxmeHne GpuHaIBHBIX BEPOSTHOCTEH. 6
HaxoxeHne XapakTepUCTHK IPOCTEHIINX CHCTEM MAaCCOBOT0 O0CTy>KUBAHUS
IIpousBoacTBeHHAsI IPAKTHKA 72
Bunaer pador:

BBojgHoe 3anaTre. THCTpyKTaX M0 TeXHUKE 6€30MacHOCTH 2
O3HaKOMJICHHE C TIPEeIPUATHEM 10
Pa3paboTka mporpaMMHOTO 00ECIICUCHHUS 12
CpenctBa pa3pabOTKy MPOrPaMMHOTO 00ECIICUCHHUS 24
MopnenupoBaHue B IPOrpaMMHBIX CUCTEMAX 10
BrinonHenue UHIMBUYATBHOTO 3a/1aHUs 10
Odopmirenue otvera 4
JK3aMeH M0 MOAYJII0 4
Bcero 430
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3. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI IPO®ECCHOHAJIBHOI'O MOAYJIA

3.1. TpeOoBaHMA K MaTePHAJBHO-TEXHHYECKOMY 00ecIeYeHH IO

Jliia peanuzanuy mporpaMMsl MpodeccuoHaIbHOTO MOIYJISl JOJKHBI ObITh IPETYCMOTPEHBI Clle-

JYIOIIUE CHEIUATbHBIC TOMEIICHUS:
JlaGoparopusi [IporpamMmMHOro odecnevyeHusi ¥ CONMPOBOKIAEHNSI KOMIILIOTEPHBIX CUCTEM:

3.2

ABTOMaTH3UpOBaHHBIC paboune MecTa Ha 12-15 obyuaromuxcs (mporeccop He Huke Core 13,
orepaTuBHAs MaMsATh 00beMoM He MeHee 4 ['0) wiun anasnoru;

ABToMaTH3upoBaHHOE pabouee MecTo mpemnoaaBaTens (mpoueccop He Huxe Core 13, onepaTus-
Has maMsTh 00beMoM He MeHee 4 ['0) uinu ananory;

[IpoekTop u 3KpaH;

MapkepHas 10cKa;

[IporpamMmmMHoe obecnieueHue 0o1Iero u NpohecCHOHaIbLHOTO0 Ha3HAYCHUS

NudopmannonHoe odecnevyeHne peajim3aunu NporpaMmbl
Ilepeyenb pexomMeHayeMbIX YueOHbIX n3aannii, UHTepHeT-pecypcoB, 10NOJTHUTEILHOM JHUTe-

paTypbl
OcHOBHbIE HICTOYHUKH

1

I'aunenko, U. I'. TexHonorus pa3paboTKu IporpaMMHOro obecredeHus : yaeOHoe mocooue st
cpenHero npodeccruonanpHoro oopaszosanus / U. I'. 'aunenko, @. @. [1asnos, /1. 0. ®enopos.
— Mocksa : U3natensctBo FOpaiit, 2019. — 235 ¢. — (IIpodeccuonanbuoe o6pazoBanue). —
ISBN 978-5-534-05047-9. — Texkcr : anextponusiii // ObC FOpaiit [caiiT]. — URL:
https://biblio-online.ru/bcode/438444

3yokoBa T.M. TexHomnorus pa3paboTKH MPOrpaMMHOT0 o0ecrieueHus [ DNeKTpOHHBIN pecypc]:
yuebHoe nocobue 1t CI1O/ 3yokxoBa T.M.— DnexTpoH. TekcToBble nanHbie.— CapatoB: [Ipo-
dobpazosanue, 2019.— 468 c.— Pexxum pocryma: http://www.iprbookshop.ru/86208.html.—
3BC IPRbooks

[TonGenbckuii, B. B. [IporpammupoBanue. ba3osbiit kype C# : yueOHuUK 115 cpeiHero mpodec-
cruoHasbHOTO 0Opa3oBanus / B. B. Ilogdensckuii. — MockBa : U3natensctBo FOpaiit, 2019. —
369 c. — (IIpodeccronansrnoe odpazoBanue). — ISBN 978-5-534-11467-6. — Texkcr : a7ek-
tpouHslii // DBC KOpaiit [caiiT]. — URL: https://biblio-online.ru/bcode/445334

[TaBnoBckas T.A. IIporpamMmMmupoBaHue Ha 3bIKE BHICOKOTO YpoBHs C# [ DneKkTpoHHBIHN pecypc]/
[TaBnoBckas T.A.— DnekTpoH. TekcToBble JaHHble.— M.: UnTepHeT-YHusepcuter Mudopma-
unoHHbIX Texnonoruit (MHTYUT), 2019.— 245 ¢.— Pexum noctyna:
http://www.iprbookshop.ru/73713.html.— 3BC IPRbooks

Haraesa, 1. A. IlporpammupoBanue: delphi : yueGHoe mocobue aiis cpeHero npodeccruoHanb-
Horo oOpa3zoBanus / U. A. Haraesa, 1. A. Ky3Hneuos ; noxa penakuueit M. A. HaraeBoit. —
Mocksa : M3natenscTBo FOpaiit, 2019. — 302 c. — (IlpodeccuonansHoe o6pa3zoBanue). —
ISBN 978-5-534-09124-3. — Texkcr : anexktponusiii / 9BC FOpaiit [caiiT]. — URL:
https://biblio-online.ru/bcode/444276

Huxonos O.M. Marematuueckoe MOACIUPOBAHNE U METO/IbI IPUHATHUS PEIICHUH [ DIEKTPOH-
HBIN pecypc]: yuebHoe nocodue st CI10/ Hukonos O.U., Kpyrnukos C.B., Mensenesa
M.A.— DnekTpoH. TekcToBble JaHHble.— CaparoB, EkarepunOypr: IIpodobpaszoBanue, Ypaib-
ckuil ¢penepanbHblil yHUBEepcuTeT, 2019.— 99 c.— Pexxum gocrymna:
http://www.iprbookshop.ru/87825.html.— 3BC IPRbooks

Karaprun, H. B. DxonoMuko-maremaruyeckoe MojenupoBanue B Excel : yuebHO-MeTonndyeckoe
nocobue / H. B. Karaprun. — 2-e u3a. — Capatos : By3osckoe oOpazoBanue, 2019. — 83 ¢c. —
ISBN 978-5-4487-0456-7. — TekcT : 37€KTPOHHBIN // DNeKTpoHHO-Onbnuoreunas cucrema IPR
BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/79835.html (mara oOpamenus:
14.10.2019). — Pexum poctyna: ais aBropusup. [loas3oBaTeneit
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https://biblio-online.ru/bcode/438444
https://biblio-online.ru/bcode/445334
https://biblio-online.ru/bcode/444276

MatemaTuueckrie METObI U MOJICJIM UCCIICOBAHUS ONEpaluii: y4eOHHK NIl CTYJCHTOB BY30B,
oOyyvaroruxcs 1o crenuanbHocT 080116 «Maremarndeckue METOAbI B SKOHOMHKE» U IPYTUM
sKOHOMHYECKUM crieruanbHOCTsIM / B. A. Konemaes, T. M. I'araynnun, H. U. 3anukus [u np.] ;
noj penakuueit B. A. Konemaea. — M. : OHUTU-IAHA, 2020. — 592 ¢. — ISBN 978-5-238-
01325-1. — TexkcT : aneKTpoHHBIH // DnekTponHo-0nbaroTeyHas cuctema IPR BOOKS : [caiit].
— URL: http://www.iprbookshop.ru/83033.html (gara obpamenus: 14.10.2019). — Pexxum no-
cryna: mius asropusup. llonp3oBareneit

JlonoJTHUTETbHbIE HCTOYHHKH
1. Tarapuna, JI. I'. TexHonorust pa3paboTku mporpaMMHoOro obdecneuenus: y4ued. mocodue / JI. T

2.

lNarapuna, E. B. Kokopesa, b. JI. Bucnanyn; [lox pexn. JI. I'. I'arapunoii. - M.: ®OPYM: UHOPA-

M, 2017.-400 c.
Buuyrosa A.A. MHCTpyMeHTaJIbHBIE CPEACTBA pa3pabOTKH KOMITBIOTEPHBIX CUCTEM M KOMILIECK-
COB [DnekTpoHHBIH pecypc]: yueoHoe nocooue s CI1O/ Buuyrosa A.A.— DIEKTPOH. TEKCTO-
Bbole jganHble.— CaparoB: [IpodoOpasoBanme, 2017.— 135 c— Pexum pgocryna:
http://www.iprbookshop.ru/66387.html.— DbC IPRbooks
Typanbuyk K.A. IlapamiensHoe nporpaMMUpOBaHUE C MOMOIIBIO si3bika C# [DIEeKTpOHHBIN pe-
cypc]/ Typampuyk K.A.— DnekTpoH. TekcTOBbIe naHHbie.— M.: MHTepHET-YHHBepcuTeT WH-
dopmammonnsix Texnonoruit (MHTYUT), Aii [1u Dp Menua, 2019.— 189 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/79714.html.— 3BC IPRbooks
Bbpycenues, A. I'. Metoasl ontumusaiuu : yueoHnoe nocodue / A. I'. bpycenues, O. B. Ocunos.
— benropopn : benaropoackuii rocyaapCTBEHHbIN TEXHONIOrnYeckuidi yausepeuteT um. B.I'. Illy-
xoBa, ObC ACB, 2017. — 263 c. — ISBN 2227-8397. — TekcT : 3J1eKTPOHHBII // INEKTPOHHO-
oubmmotreunas cuctema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/80512.html—
Pexxum nocryna: aisa aBropusup. [lons3oBateneit
HussutauaoBa, A. P. UccnenoBanue onepanuii 1 METOIbI ONTHMH3AINH | y4eOHOE mocodue / A.
P. qussutnunoBa. — Camapa : [ToBomkckuil rocyapCTBEHHBIM YHUBEPCUTET TEIEKOMMYHHUKA-
uuit 1 uHpopmaruku, 2017. — 167 c¢. — ISBN 2227-8397. — TekcT : 3MeKTpOHHBIN // Diek-
TPOHHO-OMONIHOTEUHAs cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/75377 . html. — Pexxum noctyna: mis apropusup. [lonb3oBareneit
bepezonckas, E. A. UMuTtanmonnoe moaenuposanue : yuedHoe nmocoodue / E. A. bepezoBckast. —
Pocros-na-Jlony, Taraupor : U3narensctBo FOxHOTO (henepanpHoro yuusepcurera, 2018. — 76
c. — ISBN 978-5-9275-2426-6. — TeKcT : 311eKTpOHHBIH // DeKTpOHHO-0nOInoTeYHas cucTemMa
IPR BOOKS : [caiitr]. — URL: http://www.iprbookshop.ru/87410.html (mata oOparmieHus:
14.10.2019). — Pexxum nocryna: juig aBropusup. [lonb3oBateneit
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4. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHUS TIPO®ECCHUOHAJBHOTO

MOJYJISI (BUJIA JESTEJIHLHOCTH)

Kon n nHaumenoBanue
npodeccHoHAIbHBIX
H 00IIMX KOMIIETEH-
uuii, popmMupyemMbIx

B paMKax MOJyJisl

Kpurtepun onenkn

MeToabl OIEHKH

IIK 2.1. Pa3zpabatsi-
BaTh TPEOOBAHUS K
MIPOrpaMMHBIM MOJIY-
JIIM Ha OCHOBE aHa-
JI3a MPOEKTHOM U TeX-
HHUYECKOM JOKYMEHTa-
LMY Ha [IPEAMET B3aH-
MOJICUCTBUS KOMIIO-
HEHT.

Pazpabotka u ohopmiierne TpeboBaHU
K MPOTrPaMMHBIM MOJYJISIM TIO TIPEJIIIO-
KCHHOU TOKYMEHTAITUH.

Pa3paboTka TecTOBBIX HAOOPOB (TTAKETOB)
JUISL IPOTPAMMHOT'O MOJTYJIS.

Pa3paboTka TeCTOBBIX CIIEHAPHUEB MPO-
IPaMMHOTO CpPE/CTBA.

WucnektupoBanue pa3pabOTaHHBIX IPO-

IPAMMHBIX MOJyJIEH Ha IIPEIMET COOTBET-
CTBHUs CTaHJapTaM KOAUPOBAHHSI.

Ananuz HpOCKTHOfI M TEXHUYECKOM AOKYy-
MCHTAaLlNHU.

Hcnonb3oBanue crieninaii3uPOBAHHBIX
rpadUyeCcKuX CPeACTB MOCTPOCHUS U
aHaJIM3a APXUTEKTYPbI IPOTPAMMHBIX
MPOJIYKTOB.

Opranusanus 3a1aHHOW UHTETPALIMH MO-
IyJiell B mporpaMMHbIe CpeJICTBa Ha 0aze
HMMEIOIICHCS apXUTEKTYPhl U aBTOMATHU3a-
MU OU3HEC-TIPOLIECCOB.

OHpeILCHCHI/IC HUCTOYHUKOB U IPUCMHH-
KOB JaHHBIX.

Brimonnenune OTJIaAKH, UCIIOJIB3Yy MC-
TOJIbI U UHCTPYMEHTHI YCIIOBHOU KOMITH-
nsimu (kmaceel Debug u Trace).

OneHuBanue pazMepa MUHIMAILHOTO
Habopa TeCTOB.

Pa3zpaboTka TECTOBBIX MAKETOB U TECTO-
BBIX CLICHAPHEB.

- BrisiBIIeHHE OIIMOOK B CUCTEMHBIX KOMIIO-

HEHTaX Ha OCHOBE CIIeM(pUKAIIHII.

IIK 2.2. BeImoaHATh
MHTETPALU0 MOAYJIEH
B IIporpamMMHoOe obec-
TIeYeHUeE.

NuTerpupoBanue Moynei B mporpaMmm-
HOe o0ecrieueHue.

OTtnagka mporpaMMHBIX MOJTYJICH.
WNucnextupoBanue pa3pabOTaHHBIX MIPO-
IPAMMHBIX MOJAYJIEN Ha IIPEIMET COOT-
BETCTBUS CTaHAapTaM KOJUPOBAHUS.

Hcnonb30BaHne BEIOpAaHHON CUCTEMBI
KOHTPOJISI BEpPCUH.

Tekyumuii KOHTPOJIb B
bopme:

- 3aIIUTHI Ta0OPATOPHBIX U
IIPAKTUYECKUX 3aHATUH;

- KOHTPOJIBHBIX paboT Mo
Temam M/JIK.

3ayeTsl 10 y4eOHOH U Mpo-
M3BOJICTBEHHOH NPaKTHU-
KaM, M 10 KaXKJIOMY U3 pa3-
IeJI0B MPO(HECCHOHANTBEHOTO
MOJTYJIS.

KBanudukamoHHbIi 5K3a-
MEH 10 po(heccuoHab-
HOMY MOJIYJIIO.
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Hcnonbs3oBanure METO0B AJIs MOTYUYEHUS
KOJIa C 3aJJaHHOH ()YHKIIMOHATILHOCTHIO U
CTENEHBIO KaUeCTBA.

Opranusanys 3alaHHOM HHTErpaluy MO-

TyJel B IporpaMMHBIE CpECTBa Ha Oa3e

MMEIOLIEHCS apXUTEKTYpBl M aBTOMAaTH3a-
UK OM3HEC-TIPOIIECCOB.

Hcnonbs3oBanue pa3IMuHbIX TPAHCIIOPT-
HBIX TPOTOKOJIOB M CTAaHAAPTOB opMa-
TUPOBAHUS COOOIICHUI.

Brinonnenue TeCTUpOBaHUS UHTETPALIUHU.
Opranu3zanus nocToopadoTKH TaHHBIX.

Co31anne KJ1acCoB- UCKIIIOUEHUS Ha OC-
HOBe 0a30BbIX KJIACCOB.

BrinonHenue py4Horo 1 aBTOMaTu3upo-
BAHHOI'0 TECTUPOBAHUS IIPOIPAMMHOI0O
MOZYJIS.

BrisiBnenue omuboK B CUCTEMHBIX KOM-
MOHEHTAaX Ha OCHOBE CIeU(PUKALINN.

Hcnonb3oBaHue 319)5(S1%(0) ] pa6OTLI B CH-
CTCMaX KOHTPOJIA Bepcuﬁ.

IIK 2.3. BuImoasats
OTJa/IKy MIPOrpPaMM-
HOTO MOJYJIS C UC-
MOJIb30BAaHHUEM CIIEIHA-
JTU3UPOBAHHBIX TIPO-
IPaMMHBIX CPEJICTB.

OTtnagka mporpaMMHBIX MOJTyJIEH.
WNucnexktupoBanue pa3pabOTaHHBIX
IIPOrpaMMHBIX MOJYJIEH HA IIPEAMET
COOTBETCTBUS CTaHJApTaM KOJUPOBa-
HUSL.

Vcnonb3oBaHue BBIOPaHHOM CHCTEMBI
KOHTPOJIL BEPCHM.

Hcrnons3oBanue METONOB A MTOJTyYe-
HUS KOJIa ¢ 33JJaHHOM (DyHKIIMOHAJIbHO-
CTBIO U CTEIICHBIO KaYECTBA.

AHann3 IpOEKTHON U TEXHUUYECKOH J10-
KyMEHTAaIUH.

Hcnons30BaHne HHCTPYMEHTAIBHBIX
CPEACTB OTIAAKU IPOrPaMMHBIX IIPO-
TTyKTOB.

OnpeneneHne NCTOYHUKOB U IIPUEMHU-
KOB JJaHHBIX.

BrlInonHeHNE TECTUPOBAHNS UHTETPA-
17078

Opranuzanus nocToOpabOTKU JaHHBIX.
Hcnonb3oBaHue npueMoB pabOThI B CH-
CTeMax KOHTPOJISI BEPCUML.
BelnonHenue oTinagky, UCIONIb3ys Me-
TOZBI U UHCTPYMEHTBI YCIIOBHON KOM-
MAJISLUN.

BrrsiBieHue OMMOKY B CUCTEMHBIX KOM-
MIOHEHTaX Ha OCHOBE CIIEIU(HKAIMHA.

[IK 2.4. OcyuiecTBasTh
pa3paboTKy TECTOBBIX

Pa3paboTka TecToBBIX HAOOPOB (TMMaKe-
TOB) JUIsl IPOTPAMMHOT'O MOJTYJIS.
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HaO0OPOB U TECTOBBIX
CLIEHApHUEB IS TIPO-
rpaMMHOT0 obecriede-
HUSL.

- Pa3paboTka TeCTOBBIX ClIeHapHUEB IPO-
IrPaMMHOTI'O CPEJCTBA.

- HMucnexktupoBanue pazpaboTaHHBIX
IIPOrPaMMHBIX MOZYJIEH Ha IPEAMET
COOTBETCTBUS CTaHapTaM KOJUpPOBa-
HUSL.

- Hcnonb3oBaHue BHIOPaHHOM CHCTEMBI
KOHTPOJIS BEPCUH.

- AHanu3 NPOEKTHON U TEXHUYECKOH 10-
KyMEHTAlMIO.

- BrimonneHnue TecTupoBaHNE HHTEIpa-
LUU.

- Opranuzanus nocToOpabOTKU JaHHBIX.

- Hcnonb3oBaHue npueMoB paboOThI B CH-
CTeMax KOHTPOJISI BEpCUIL.

- Ouenka pazmepa MUHUMaJIbHOTO
Habopa TeCToB.

- Pa3pabotka TeCTOBBIX MAKETOB U TECTO-
BbIX CLIEHApUEB.

- BrinonHeHne py4HOro u aBTOMaTU3H-
POBAHHOI'O TECTUPOBAHMSI IPOTrPaMM-
HOT'O MOAYJISL.

- BrbiaBneHue ommboK B CUCTEMHBIX KOM-
IIOHEHTAaX Ha OCHOBE ClIeLU(HUKAIMH.

[IK 2.5. TIpousBoauTh
WHCIEKTUPOBAHUE
KOMITOHEHT MPOTpaMM-
HOTO oOecreueHus Ha
MPEAMET COOTBETCTBHS
CTaHJapTaM KOJUpPOBa-
HUSL.

- HMHcnexktupoBaHue pa3paboTaHHBIX
IIPOrPaMMHBIX MOZyJIEH HA IPEIMET
COOTBETCTBUS CTaHAAPTAM KOJAUPOBA-
HUSL.

- Hcnonb3oBaHue BHIOpaHHOM cHCTEMBI
KOHTPOJIL BEPCHM.

- Hcnonb3oBaHue METOIOB AJIs NOJTyYe-
HUS KOJIa ¢ 33JJaHHOM (DyHKIIMOHAJIbHO-
CTBIO U CTEIICHBIO KaYECTBA.

- AHanu3 NPOEKTHON M TEXHUYECKOH J10-
KyMEHTAaI1H.

- Opranusanus noctoOpabOTKU JaHHBIX.

- BriaBnenue ommboOK B CHCTEMHBIX KOM-
IIOHEHTaX Ha OCHOBE CIeIU(pHKAIMH.

OK 01. Beibuparts crio-
COOBI pelIeHus 3a1a4
npo¢ecCuOHAITBHON
JesITebHOCTH, TTPUMeE-
HUTEJBHO K Pa3jind-
HBIM KOHTEKCTaM

— 000CHOBAHHOCTbh TOCTAHOBKH 1I€JH, BbI-
0opa ¥ MPUMEHEHHs] METOJIOB U CIIOCOO0B
peneHust MpoeCCHOHATBHBIX 3a]1a4;

— aJIeKBaTHasi OIIEHKa U caMoolleHKa 3 dek-
TUBHOCTH M KadyecTBa BBINMOJHEHUS NPO-
(heccroHATBHBIX 33]1a4;

OK 02. Ucnonns30BaTh
COBpEMEHHBIE CpeJI-
CTBa MOKMCKA, aHAIIN3 U
WHTEPIIPETAIIHIO HH-
¢bopmanuu u uagpop-
MaIHOHHEIE TEXHOJIO-
THH B PO ECCHOHATb-
HOHM OeSITeNbHOCTH I

— UCTOJIb30BaHUE PA3JINYHBIX HCTOYHHUKOB,
BKJIIOUAsl 3JIEKTPOHHBIE PECYPCHI, MEIUApE-
cypcel, WHTepHeT-pecypchbl, mepuoanye-
CKHE€ M3JaHMs 1O CHELMAIbHOCTU JUIS pe-
HIeHUsI TPOEeCCUOHANBHBIX 33]1aY;

— MHTepnperanus pe3yiib-
TaTOB HAOIIOACHUH 32 Jiesl-
TEITBHOCTHIO 00yUaroIIe-
rOoCsl B IIPOIIECCE OCBOSHUS
o0pa3zoBaTeNbHON TPO-
rpamMMBbI
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BBITIOJIHCHUA 3aJa4
npodecCuOHATBHON
ACATCIIBHOCTH.

OK 03. [lmanupoBats 1
pean30BBIBAThH COO-
CTBEHHOE TTPOeCcCcro-
HAJIBHOE U JINYHOCTHOE
pa3BUTHE, IPEAIPUHH-
MAaTEJIbCKYIO JesITeIb-
HOCTB B mpodeccuo-
HaJIBHOU cdepe, uc-
MOJIb30BaTh 3HAHUSI T10
(uHAHCOBOW TPaMOT-
HOCTH B pa3IMYHbBIX
KU3HEHHBIX CHTYya-
IUSIX.

— ACMOHCTpalA OTBETCTBCHHOCTH 34 IIpH-
HSTHIC PEIICHUS;

— 000CHOBaHHOCTh CaMOaHaIN3a U KOPPEK-
1S PE3yIBTATOB COOCTBEHHOU pabOTHI;

OK 04. O¢ddexruBHO
B3aMMOJICHCTBOBATh U
paboTaTh B KOJUICK-
TUBE ¥ KOMaHJIe

— B3aUMO/JICHCTBOBATH C 00YYAIOLUMHUCH,
IPEToIaBaTeIIMU U MacTepaMu B X0J1€
00yueHHUsl, C pyKOBOAUTENIIMU Y4eOHOU U
IIPOU3BOJCTBEHHOM MPAKTHK;

— 000CHOBAaHHOCTh aHaJIu3a paboThl YIEHOB
KOMaH/IbI (IO TYMHEHHBIX);

OK 05. OcyiecTBasiTh
YCTHYIO U TUCBMEH-
HYIO0 KOMMYHHUKAIUIO
Ha rOCyIapCTBEHHOM
s3bike Poccuiickoit
denepalyu ¢ y4eToM
0COOEHHOCTEH coIu-
IBHOTO U KYJIBTYP-
HOT'O KOHTEKCTA.

— JIEMOHCTPUPOBATh IPAMOTHOCTb YCTHOH U
MMCbMEHHOU peyH;

— IEMOHCTPUPOBATh SICHOCTH (POpPMYyIHpO-
BaHUS U U3JI0KEHUS MBICIICH;

OK 06. ITposBasTh
IpaKJaHCKO-IaTPHO-
TUYECKYIO TIO3UITHIO,
JEMOHCTPUPOBATH OCO-
3HaHHOE TTOBEJCHHUE Ha
OCHOBE TPaJULIMOHHBIX
00I11eUeI0BEYECKUX
LIECHHOCTEH, B TOM
qucie ¢ y4€TOM rapMo-
HU3ALMA MEXKHAIIHO-
HaJbHBIX U MEXKPEIH-
THO3HBIX OTHOIIICHUH,
MIPUMEHSATh CTaHIAPTHI
AHTUKOPPYILIUOHHOTO
TTOBEICHUS

— cO0JII0/IeHHEe HOPM TTOBEJIEHUs BO BpeMs
y4eOHBIX 3aHATUH U IPOXOKICHUS yueO-
HOW Y IPOU3BOJCTBEHHON ITPAKTHK;

OK 07. CopeiicTBOBaTh
COXPAHEHHUIO OKpYIKa-
IOIIEeH cpefibl, pecypco-
cOepexeHuIo, pume-
HSTb 3HaHUA 00 H3Me-
HEHUU KJIMMaTa, TPUH-
IIUTIBI OEPEIKITUBOTO

— s dexTrBHOE BBITIOIHEHHE MTpaBw Th BoO
BpeMs yueOHBIX 3aHATHH, IPH MPOXOXKIe-
HUU Y4eOHOH U MPOU3BOJCTBEHHON IpaK-
TUK;

— JIEMOHCTpalMs 3HAaHUN U HCIIOJIb30BaHHE
pecypcocOeperaronmx TeXHOJIOTH B Ipo-
(beccroHaIbHOM 1eATEIbHOCTH;
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MIPOU3BO/ICTBA, S hek-
THBHO JI€HCTBOBAaTh B
YpE3BBIYANHBIX CUTYa-
LUSAX

OK 08. Mcnonbs3oBaTh
cpencTBa GU3NIECKON
KYJBTYPBI U COXpa-
HEHHSI U YKPETUICHHS
3JI0pPOBBS B IIPOIIECCe
npoeCCHOHATLHON
JEeSTEIILHOCTH U TIOJI-
Jep KaHusi HEOOXO0TH-
MOTO YpOBHSI (pr3uye-
CKOM TOJITOTOBJICHHO-
CTH.

— 3(h(HEeKTUBHOCTD MCIOJIb30BaTh CPE/ICTB
(bu3nUeCcKOil KyIbTypHI Il COXpAaHEHHUS U
YKPEIUICHHS 37I0POBbsI IIPH BBITIOJIHEHUN
podecCHOHATLHOM 1A TEIILHOCTH;

OK 09. ITonp3oBaThCs
npodeccnoHaTbEHOMI
JOKYMEHTaIuei Ha
roCy/IapCTBCHHOM U
WHOCTPAHHOM SI3bIKaX.

— 3] PeKTUBHOCTD HCIIONB30BaHUA HH(}OP-
MallMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJIO-
ruii B TPO(ECCHOHATBHON NEATEIHOCTH
COIJIacHO (hOpMUPYEMBIM YMEHUSM U HOJTY-
4aeMOMY MPAKTHYECKOMY OMBITY;

19



