.

[loKyMeHT noanucaH NpocToi 31eKTPOHHOM NOANUCHIO .“'Er*-q
{ ML 1]

NHdopmaumsa o Bnagenbue: e

®WO: NMoHomapesa CBeTnaHa BukToposHa

Homxsocte: (PR ICTEPCPBO HAYKM Y BBICILIET'O OBPA3OBAHMST POCCUIMCKON ®EJIEPALINN
[ata nognucanus: 20.09.2023 20:28:09

YrmkaneHbiit npo@ENIERAABHOE 'OCYJAPCTBEHHOE BIO/IZJKETHOE OBPA30BATEJIBHOE
bb52f959411864617366ef2977b97e87139§716pr)KI[EHI/IE BBICHIETO OBPABOBAHUS

«TIOHCKOH T'OCYJAPCTBEHHbBIV TEXHUYECKHUA YHUBEPCUTET»
ArTYy)

YTBEPXIAIO
Hupexrop ATK

B.A. 3u0poB

IHoaaepKka U TeCTUPOBAHUE POrPAMMHBIX MOAYJIeH

paboyas nmporpaMma JUCHUILIAHBI (MOTYJIs)

3aernneHa 3a ABI/laI[I/IOHHO-TeXHOJIOFl/I‘leCKl/Iﬁ KOJJICIK

Y4eOHsblit m1an 09.02.07-2022-2-1CII19.plx
WHdopMaoHHbIE CHCTEMBI U TIPOTPAMMHUPOBAHUE
IIpodus noayyaemMoro npoheCcCHOHATBHOTO 00Pa30BaHuUs PU PEATU3AI[UH TPOTPAMMEBI
cpeaHero obuiero oopazoBanusi: TeXHOIOTHUECKHUHA

Keamuduxanus IIporpammuct

dopma 00ydeHHUs OuHast

OO611ast Tpy10eMKOCTh 03ET
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TIporpammy cocraBuii(u):
Peuenzenr(bl):

PaGouas nporpamma qUCIUIITIHEL (MOJYJIS)

Ilonaep:kKa U TeCTUPOBaHKHE MPOTPAMMHBIX MOAYJI€i

paspaborana B cootBetcTBuH ¢ ®I'OC CIIO:

®denepalbHBIN TOCYIaPCTBEHHBIH 00pa30BaTEIbHBIA CTAHAAPT CPEAHETO MPO(ECCHOHATBHOT0 00pa30BaHUs 0 CIIECIUATLHOCTH
09.02.07 THOOPMALIMOHHBIE CUCTEMBI 1 ITPOTPAMMUPOBAHUE (npuka3z Muno6puayku Poccun ot 09.12.2016 1. Ne
1547)

COCTaBJICHA HAa OCHOBaAaHUH yqe6H0ro IJ1aHa:

WHpopMalMOHHbIE CUCTEMBI U TIPOrPAMMHUPOBAHUE
TIpoduies monyuaemoro npoheCCHOHATBHOTO 00pa30BaHus PU PeaIU3alMy MPOTPaMMbI CPETHET0 00IIero 00pa3oBaHus:
TexHonornueckuit

YTBEP)KJICHHOTO YUEHBIM COBETOM YHHUBEPCUTETA OT

Pabouas nporpamma onoOpeHa Ha 3aceganuu [[K

ABHAIIMOHHO-TEXHOJOTHYECKHI KOJLJIEIK

IIporokon ot
CpoK JeiicTBHSI TPOTPaMMBI

JINYHasA IOIIMCH WHHALOHUAIIBI, (baMI/I.]'II/IH



1. OBJIACTh IPUMEHEHUW A PABOYE ITPOT'PAMMBI

1.1 | B pe3synbraTe uzyuenus npodecCHoHaIbHOTO MOTYJIsl 00YUYaIOIIMICS JJOJKEH OCBOUTh OCHOBHOM BHJI IESTEIBHOCTU
pa3paboTka MOAyJIeil MPOrpaMMHOro o0ecrieueHHs JJ1si KOMIbIOTEPHBIX CHCTEM, U COOTBETCTBYIOLIHNE €My OOIIHe
KOMITETEHIIUH U MpodeccroHanbHbIe KOMIIETSHIINN

2. MECTO JUCIHHUIINHBI (MOJYJISI) B CTPYKTYPE OBPA3OBATEJIBHOM ITPOTPAMMBI

Huxon (pazgen) OIL: | MJIK.01.02

2.1 | TpeGoBaHusi k NpeABapUTEILHOM MOATOTOBKE 00yUYaloLIerocs:

2.1.1 | [IpousBoacTBEeHHAsI MPAKTUKA (IO MPOQHITIO CIICIIHAIBHOCTH)

2.1.2 | PazpaboTka MOOMIIBHBIX NIPUIOKEHUI

2.1.3 [ IIpou3BoacTBEeHHAS MIPAKTHKA (110 IPO(UIII0 CHENUATbHOCTH)

2.1.4 | TexHosnorus pa3pabOTKU U 3aIUTHI 023 JTAaHHBIX

2.1.5 | ObecneueHue kauecTBa (PyHKIIMOHUPOBAHHS KOMITBIOTEPHBIX CUCTEM

2.1.6 | BuenpeHnue u noaaep:kka KOMIBIOTEPHBIX CHCTEM

2.1.7 | OcHOBBI IPOEKTUPOBaHUS 0a3 TaHHBIX

2.1.8 | UudopmarronHas 6€301acHOCTh

2.2 | Jucuuniaunbl (MOAYJIH) U NPAKTHKH, AJ15 KOTOPBHIX 0CBOEHHE JaHHOW AUCUMIJIMHBI (MOAYJIsl) HEOOX0AMMO KaK
npeanecTByoniee:

2.2.1 | [IpousBoacTBeHHAsI MPaKTUKA (IO MPOQHITIO CIICIIHATIBHOCTH)

2.2.2 | Pa3zpaboTka mporpaMMHBIX MOJyJIei

2.2.3 | PazpaboTka MOOWIBHBIX IPUIOKEHUH

2.2.4 | CucteMHOE IpOTpaMMHUpPOBaHIE

2.2.5 | Be6-mporpaMMupoBanue

2.2.6 | [IpousBoacTBeHHAst MPAaKTUKA (110 MPOQHITIO CIIEIAaIbHOCTH)

2.2.7 | TexHosorus pa3paboTKu MPOrpaMMHOI0 0OecIIeueHUs

2.2.8 | OKx3aMeH 1Mo MOZYIIIO

2.2.9 | [Ipou3BoaCTBEHHAS TIPAaKTHKA (TT0 TPOQUIIO CIICIIHATBHOCTH)

2.2.10 | ITPOU3BOJACTBEHHAS ITPAKTUKA (ITPEAAVITIIOMHA )

2.2.11 | YuyebHas mpakTHka

2.2.12 | Dx3aMeH 0 MO0

3. LEJIA ¥ 3AJJAYM JUCHUATIMHBI (MOIY.JISI) - TPEBOBAHHUSA K PE3VJIBTATY OCBOEHUE JUCHUIIINHBI
(MOJYJIST)

OK 01.: BeioupaTts crioco0bl pemieHust 3a/1a4 nNpogeccuoHaIbHOM AeATeIbHOCTH, IPMMEHNTEIBHO K Pa3JIMIHbIM
KOHTEKCTaM.

OK 02.: OcymecTBJIATh NOMCK, AHAJIN3 H HHTEPNPeTaNnIi0 HH(popManuu, He00X0AUMOI JJ11 BHINOJIHEHH 33124
npogeccHOHAIBLHOM 1eITeJJbHOCTH.

OK 03.: IlianupoBaTh U peaTnu30BbIBATH COOCTBEHHOE NMPOodecCHOHAILHOE U JIUYHOCTHOE Pa3BUTHE.

OK 04.: PadoTaTh B KOJIJIEKTHBE U KOMaH/e, 3P(PeKTHBHO B3aUMO/1eHCTBOBATH C KOJJIeraMHu, PYKOBOJICTBOM, KJIMeHTAMH.

OK 05.: OcyuiecTBJISTH YCTHYIO M MUCbMEHHYI0 KOMMYHHMKAIMIO HA TOCYAAPCTBEHHOM SI3bIKE € Y4eTOM 0c00eHHOCTell
COIMAJIBHOIO U KYJbTYPHOT0 KOHTEKCTA.

OK 06.: IIposBaSITh TPAXKIAHCKO-NATPUOTHYECKYIO MO3HIHIO, JEMOHCTPHPOBATH 0CO3HAHHOE MOBeAeHHE HA OCHOBE
TPaIUIMOHHBIX 001IeYe10BeYeCKNX [IeHHOCTel, MPUMEHATh CTAHAAPTHI AHTUKOPPYNIIMOHHOIO MOBeIeHNsI.

OK 07.: ConeiicTBOBaTh COXpaHEHHUIO OKPY:Kalolleil cpeabl, pecypcocheperxeHu1o, 3Gp(eKTHBHO 1elicTBOBATH B
Yype3BbIYAHHBIX CUTYALUSIX.

OK 08.: Ucnoab30BaTh cpecTBa (pu3nuecKoil KyJbTYpPbl /18 COXPaHEHHs M YKpeIlJIeHUsl 3/10POBbi B Ipolecce
npodeccHoHAILHOI 1eATeILHOCTH U MOAdeP:KAHUSI He00X0AUMOI'0 YPOBHS (PU3HYeCKOI MOAT0TOBIEHHOCTH.

OK 09.: Ucnonb30BaTh HHGOPMALMOHHbIE TEXHOJIOTHH B NPO(eCCHOHATBHOM AesiTeJIbHOCTH.

OK 10.: ITosib30BaThest MpogeccHOHAIBLHOI JOKYMEHTalHel Ha rocy/IapcTBEeHHOM M MHOCTPAHHOM SI3bIKAaX.

OK 11.: Mcnonb30BaTh 3HAHUS 10 GHHAHCOBOW IPAMOTHOCTH, VIAHMPOBATH NPEANPHHUMATEIbCKYIO 1esITeJILHOCTh B
npogeccCHOHANBHOM cepe

IIK 1.4.: BbINOJHATH TECTHPOBAHME MPOTPAMMHBIX MOIYJIeii.

IIK 1.5.: OcymecTBaATH pe(paKTOPHHT U ONTUMHM3ALUIO TPOTPAMMHOIO KOAA.

B pe3ysbTaTe ocBOeHHS IMCHUILINHBI (MOIYJ1s1) 00yUaloLMiics 10J1KeH




3.1

3HaTh:

3.1.1

OCHOBHBIC 3Tallbl pa3pa60TI<M nporpaMMHOro 06ecnequI/I${; OCHOBHBIC ITPUHIUIIBI TEXHOJIOTHU CTPYKTYPHOT'O U 00BEKTHO-

OPUEHTUPOBAHHOI'O IIPOTPaMMUPOBAHUS; CIIOCOOBI OIITUMU3AIUHN U ITPUEMBI pe(baKTOpI/IHFa; OCHOBHBIC IIPUHIUITBI

OTJIAJIKU ¥ TECTUPOBAaHUS IIPOTPAMMHBIX IIPOYKTOB

3.2

YMmerh:

3.2.1

OCYIIECTBIISITH Pa3pabOTKy KOJia MPOrpaMMHOI0 MOYJIS Ha SI3bIKaX HU3KOTO M BEICOKOT'O YPOBHEH; CO3/1aBaTh NpOrpaMmy
110 pa3paboTaHHOMY ANTOPUTMY KaK OTAEIbHBIA MOYJIb; BBIIIOJIHATH OTJIAJKY U TECTUPOBAHKE MPOTPaMMBbl Ha yPOBHE
MOJTyJIsl; OCYLIECTBIISITH pa3pabOTKy KOJa MPOrpaMMHOTO MOJTYJIsl HA COBPEMEHHBIX S3bIKaX NPOrPaMMHUPOBAHUS; YMETh
BBITIOJIHATH ONITHMH3ALHIO U pe(aKkTOPUHT MPOrpaMMHOTO Ko/a; 0(OPMISATh JOKYMEHTALUIO Ha IPOrpaMMHBIE CPEJICTBA

4 . TEMATHYECKOE IINTAHUPOBAHHUE

Kon
3aAHATHA

HaumeHnoBaHue pa3iesioB M TeM /BH]T
3aHATHS/

Cemectp /
Kype

Yacos

KomMmneren-
137071

Jlutepary
pa

AKTHB H
Hnre
PAaKT.

IIpumevanne

Paznen 1. Paznen 2 lloanep:kka u
TecTHPOBaHMe MPOrPAMMHBIX MOAY.JIei

1.1

Tema 1.2.1 Otnanka u TecTUpOBaHUE
MIPOTrPaMMHOTO o0ecTieueHust

1. TecTupoBaHme KaKk 4acTh
npouecca BepuHUKaIiK IPOrPaMMHOTO
obecneyeHusl.

2. Bugs! ommbok. MeToasl

OTJIAJIKH.

3. MeToasl TECTHPOBAHHUS.

4. Knaccudwukarus TeCTHPOBAHUS
10 YPOBHSIM.

5. TectupoBanme
MIPOU3BOIUTEIBHOCTH

6. PerpeccroHHOE TECTHPOBaHHE.
/JTex/

22

IIK 1.4. IIK
L.5.

21032

1.2

Tewma 1.2.1 Otnanka u TecCTUpOBaHUE
MIPOrpaMMHOTO 00ecriedeH st

B ToM uncie npakTUdecKHUX 3aHATHH
1. TectupoBanue «OenbM

SIIUKOM

2. TecTupoBaHUE «4EPHBIM
SIITTKOM)

3. MoayiipHOE TeCTHPOBaHHE

4. HTerpanoHHoe

TECTUPOBAHUE

.

24

1.3

ITpumepHast TeMaTHKa CaMOCTOATEIILHON
yueOHOH paboThl pu u3ydeHuu Tembl
1.2.1

TectupoBaHe «OEITBIM SIUKOMY.
TecTupoBaHNE «IEPHBIM AIIIKOM
PerpeccroHHOE TeCTHpPOBAHHE.

/JTex/

10

1.4

Tewma 1.2.2 JlokymMeHTHpOBaHUE

1. Cpencrsa pa3paboTku
TEXHUYECKOH JOKyMEHTaunu. TeXHOI0rHn
pa3paboTKH JOKYMEHTOB.

2. IOKyMEHTHPOBaHHE
MIPOrPaMMHOT0 00ECTICUCHHS B
cootBeTcTBUH ¢ EqnHoil cucremoit
MIPOrPaMMHOM JIOKYMEHTAIIUH.

3. ABromaru3zanus pa3paboTku
TEXHUYECKOH JOKyMEHTALUH.
ABTOMaTH3UPOBAaHHbIE CPEJCTBA
oopMIIeHUS TOKYMEHTAIUH

/J1ex/

1.5

Tema 1.2.2 JlTokyMEHTHPOBaHUE
Odopmirenne foOKyMeHTaI1 Ha
HpOrpaMMHBIE CPEACTBA

C UCTIONB30BAaHUEM HHCTPYMEHTAIBHBIX
cpencts /TIp/




1.6 Jud.3ager no MJIK.01.02 Tlognepxka u 6 2
TECTHPOBAHUE MPOTPAMMHEIX
monyieit /3auérCOL/

5. ®OHJ] OHEHOYHBIX CPEJICTB

5.1. KoutpoabHbie BONPOCHI U 3aaHUS

CM. TPUJIOKCHU S

5.2. TeMbl NHCbLMEHHBIX paboT

CM. TPUJIOKCHUA

5.3. IlepeyeHb BUTOB OLIEHOYHBIX CPeICTB

CM. MPUJIOKCHU S

6. YHAEBHO-METOANYECKOE H HTHOOPMAIIMOHHOE OBECIIEYEHWE JUCHUILTUHBI (MOAY JIS)

6.1. PexoMeHyeMas JJuTepaTypa

6.2. ITepeuennb pecypcoB uHGOPMANHMOHHO-TeJIeKOMMYHHKAHOHHO# ceTn "UHTepHeT"

21 Kotnspos, B.I1. OcHOBBI TECTHUPOBAaHUS IPOrPaMMHOT0 o0ecrieueHus [ DIeKTPOHHBIH pecypc]: yueOHoe mocodue as
CIIO

32 | Jlunaes, B.B. JIokyMeHTHpOBaHHUE CIIOKHBIX MPOrPAMMHBIX KOMIUIEKCOB [DIIEKTPOHHBIN pecypc]: yueOHOoe mocobue

6.3.1 [lepevyenb MporpaMMHOro odecrevyeHust

6.3.1.1 | Mathworks (B coctaBe: MATLAB (MathWorks SMS- Software Maintenance Service), Simulink, Control System Toolbox,
Neural Network Toolbox, Fuzzy Logic Toolbox, Optimization Toolbox, Partial Differential Equation Toolbox, Signal
Processing Toolbox, Simscape Multibody, Simscape, Symbolic Math Toolbox, Statistics and Machine Learning Toolbox,
System Identification Toolbox

6.3.2 IlepeyeHb HH(POPMALMOHHBIX CHIPABOYHBIX CHCTEM

6.3.2.1 | cM. mpuIOKEHUS

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCITUIIJIMHBI (MOAY JIs1)

7.1

7.2 | Peanusarus mporpaMMbl MOJTyJIsl TIpeAnionaraeT Hanuuue naboparopun «IIporpaMMHoro odecredeHns 1 CONPOBOXKICHUSA
KOMITBIOTEPHBIX CUCTEM»

7.3 | ObopynoBanue 1aboparopuu U pabouux MecT JIabopaTOpHid:

7.4 | aBTOMaTH3MpPOBaHHBIC paboune Mecta Ha 12-15 obyuatonuxcst  (mpoueccop He Hike Core 13, onepaTuBHast MaMsITh
o6wemoM He meree 4 ['0);

7.5 | aBTOMaTH3MpOBaHHOE paboyee MecTo mpenoasarens (npoueccop He Hike Core 13, oneparuBHasi mamMsTh 00bEMOM HE
MmeHee 4 16);

7.6 CEPBEP, JIOKAJIbHAA CETh, BBIXO/ B FHO63JILHyIO CETh,

7.7 | npoexTop M SKpaH, MIa3MEeHHas MaHeJb;

7.8 | mporpammHOe obecrieueHne o0Imero 1 npodeccuoHaaIbHOro Ha3HaAuCHUS,

7.9 | MmapkepHas JOCKa;

7.10 CriCaJIM3upOBaHHasA SproHOMHUYHAA MeOeib JJIA pa6OTI)I 34 KOMIIBIOTCPOM;

7.11 | koMIUTEKT y9eOHO-METONIECKON TOKyMEHTAIUH.

8. METOAUYECKHUE YKA3AHUSA JJI OBYYAIOIIIUXCA 11O OCBOEHUIO JUCHUTIIMHBI (MOY JIS)

CM. IPUIIOKECHUA




