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YTBEP)K}IAIO :
Eék@,@@gynbma MaTeMaTHKH

[Iporpamma yueGHOM mucmummmuHbl «IIpOEKTHpOBAHHE W apXUTEKTypa IMPOrPAMMHBIX
CHCTEM)» COCTaBJIEHa Ha OCHOBAaHMM ['0CyIapcTBEHHOro 00pa3oBAaTENBHOTO CTAHAAPTA BBICIIETO
npodeccuonanbHoro obpaszopanus (I'OC BIIO) Homeukoit Hapommoit PecryGmuxu (IIHP) mo
Hanpapiennio noarotoku 09.03.04 IlporpamMMHas HHXXEHEpHs, YTBEPKASHHOTO MPUKA30M
Mumnncrepcrsa o6pa3opanus u Hayku JTHP ot 21 saBaps 2016 r. Ne 33;

Ilopsaka opraHu3anuu y4eOHOro Iporecca B 00pa3oBaTENbHBIX OPraHHU3alMAX BBICHIErO
npodeccronanbHOro obpasoBanus Jlonenkoit Hapoawoii PecryGimky, yTBEpKIEHHOTO MPHKA30M
Munncrepcrsa o6pasoBanus u Hayku JTHP Ne 1171 ot «10» Hosi6ps 2017 1.;

y4eOHOro IJIaHa M OCHOBHOH 00pa30BaTENbHOW MPOrpaMMBl BHICIIETO MPOQECCHOHATHLHOTO
obpaszopanus HampasieHus moarotopku 09.03.04 ITporpammHas HHXKEHepHs, pa3pabOTAHHEIX B
I'OY BIIO «/loHemxuii HalMOHATBHELM YHUBEPCUTET.

Pazpaborumk:

JloneHT kKadenph! MPUKITaTHON MEXaHHKH %

U KOMITBIOTEPHBIX TEXHOJIOTHI H.C. Bonnapenko

[IporpaMma y4eGHOH NMCHMIUIMHBI yTBEp)KIEHAa HA 3acelaHHH Kadenpbl IPHKIATHOK
MEXAHUKH ¥ KOMITBIOTEPHBIX TEXHOJIOTHiA

ITpoToxon Ne 11 ot «02» ampernst 2020 r.
3aBenyromuii kaheapoit . A.C. Tonbues
B

[Iporpamma y4yeGHOM JuCIMIUIMHBI 0f0OpeHa y4eGHO-METOJMYECKOH KOMHCCHed
(akynbTeTa MaTeMaTHKH U HHPOPMAIMOHHEIX TEXHOIOTHIA
ITporoxon Ne 8 ot «15» amperst 2020 r.

IIpencenarens yueOHO-METOMUYECKON 7)
KOMHCCHH (haKyipTeTa : JLW. CensxoBa




3

1.  OBJIACTb IPUMEHEHUSA 1 MECTO JUCHUIIJIMHBI B YYHEGHOM ITPOLIECCE

VYyeOHast OUCHUIUINHA

«[IpoekTpoBaHME M APXUTEKTypa IPOrPAMMHBIX CHUCTEM)

OTHOCHUTCA K IHUKITY HpO(l)eCCHOHaHBHOﬁ IIOATOTOBKH, 0a3oBas 4acTh.
Co;[epxcaHHe JAUCHUIIIIMHBI SABJIACTCA JIOTHYCCKUM ITPOAOJDKCHUEM COACPIKAHNUA AUCHUITIINH

— IlporpamMmmupoBaHnue;
— OCHOBBI IPOIrPAaMMHOIN UHKEHEPUH;

— Paszpabotka u aHam3 TpeboBaHUM
1 GOPMUPYET OCHOBY JJISI OCBOCHUS JUCITUILINH:

— KonctpyupoBanue nporpaMMHOTo obecreyeHus;

— VYmnpasieHue nporpaMMHBIMH ITPOEKTAMU;

- TCCTI/IpOBaHI/Ie H OTJIaAKa IIPOTrpaMMHOI0O O6€CH€‘I€HI/IH;

— DKOHOMHKA TPOTPAMMHOMN MHKEHEPUH.

2.  CTPYKTYPA JUCHUIIJIMHBI

Xapaxmepucmuka yueOHOU OUCYUNTIUHDL

HanpaBneHHe IIOATrOTOBKH

09.03.04 [IporpammHasi HTHXKEHEPUSI

ITpoduns [IporpamMHas HH)XEHEpUs
OO6pa3zoBarenbHas IporpaMMa bakasaBpuar
Kpanuduxanus AkazeMuyeckuil 0akajiaBp
KonnuecTBo copepKaTeapHbIX MOLyIEH 2

Jucuummna 6a30Boii / BApuaTHBHOMN 4acTh
00pa30BaTeIbHONW NPOTrPaAMMBI

JucuurimHa 6a30Boi YacTH

®dopwmel kouTposist (MK, sk3ameH, 3auer)

MO,Z[ynLHLIﬁ KOHTPOJIb, 9K3aMCH

ouHast hopma 3aouHas Gopma
TMokasaten 00y4deHus o0OyueHus
HOpMaT. YCKOD. HOpMar. YCKOD.
CPOK CPOK CPOK CPOK
KonmgecTBo 3a4€THBIX enHUIL (KPEITUTOB) 3 3 3 —
["'ox moaroToBKM 3 3 3 —
Cemectp 5 S) — —
KonmgecTBo yacoB 108 108 108 —
- JTEKIIHOHHBIX 54 54 10 —
- IPAKTUYECKHIX, CEMUHAPCKUX — — — —
- 1a00paTOPHBIX 18 18 4 —
- CaMOCTOSTEIbHON PabOTHI 36 36 94 —
B T.4Y. UHJMBHIyaJbHOE 3a/I1aHUE - - - -
HenenpHoOe KOIMYECTBO YacoB, 6 6 — -
B T.4. QyIUTOPHBIX 4 4 - -

3.  OINHUCAHHME JNCHUIIJIMHBI

Ileau u 3axaun

Henu:

— MOJYUYCHHUEC TCOPETHYCCKUX 3HAaHUHA O IIPpUHIMIIAX, TCXHOJOTHH,

MMPOCKTUPOBAHUA APpXUTCKTYPHbI ITPOrpaMMHBIX CUCTEM;

METOdax M CpCACTBAxX
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— mnpuoOpeTeHrne MPaKTHYECKUX HABBIKOB B BBIOJIHEHUW JEUCTBUN MO pa3NUYHBIM (a3zam
CO3JaHUs IPOTPAMMHBIX ITPOJYKTOB.

3aoauu:

— (QyHaameHTanbHAs MOATOTOBKA CTYACHTOB B O0JIACTH HPOEKTUPOBAHUSA APXUTEKTYPbI
IIPOrPaMMHBIX CUCTEM;

— O3HAKOMJICHHE C OCHOBHBIMU apXUTEKTYPHBIMH MATTEPHAMU M MOJACIISIMH MPOTPaMMHBIX
CUCTEM;

— O3HAaKOMJICHME C COBPEMEHHBIMH METOJOJIOTHSIMUA TPOEKTUPOBAHUSA MPOrPAMMHBIX
CUCTEM;

— QopmupoBaHue yMEHUI U HABBIKOB BEIPAOOTKH MPOCKTHBIX PEIICHHUIA;

— QopmupoBaHUE HABBIKOB pa0OTHI B COBPEMEHHBIX HHCTPYMEHTAIBHBIX CpellaX MOICPKKU

npoiiecca MPOEKTUPOBAHUS TPOTPAMMHBIX CUCTEM;

— H3y4YCHHE OCHOBHBIX CIIOCOOOB IOKYMEHTHUPOBAHUS MPOCKTHBIX PEIICHMUIA;

— QopmupoBaHUE TOIXOJOB K BBINOJHEHUIO CAMOCTOSITEIIBHBIX HCCICIOBAaHUN B 00JIACTH

MIPOCKTUPOBAHUS APXUTEKTYPhI IPOTPAMMHBIX CHCTEM.

TpeOoBaHus K pe3yJbTAaTaM OCBOCHUSl AMCUMILUIMHBI. [Iponecc m3yyeHus IUCHUILIAHBI
«[IpoeKTHUpOBaHUE W AapPXUTEKTypa NPOrPaMMHBIX CHCTEM» HaIlpaBJieH Ha (HOpPMHpPOBAHHE
3JIEMEHTOB cienyromux komrnereHuuid B cootBerctBuu ¢ ['OC BIIO JIHP mo HampaBieHuro
noarotoBku 09.03.04 IlporpammHas MH)KEHEpUs U OCHOBHOW 00pa30oBaTENbHOM IMPOrpaMMbl
BBICIIETO TTpodeccCHOoHaIbHOTO 00pa3oBaHus HarpasiaeHuss noarotoBku 09.03.04 ITporpammuas
umwkenepus ([Ipopwis: [IporpaMmHuas HKCHEpHs):

a) oowexynomypnuix (OK):

— OK-7 — ciocoOHOCTB K CaMOOPraHU3alUN U CaMO0Opa30BaHUIO;
0) oowenpogheccuonanvuvix (OIIK):
— OIIK-1 — BnajeHWe OCHOBHBIMU KOHIICHIUSIMU, NPHUHIUIIAMH, TCOPUSAMH U (haKTamH,
CBSI3aHHBIMU C HH(OPMATHKOM;
— OIIK-2 — BnajieHne apXUTEKTYpPOU SJEKTPOHHBIX BRIYUCIUTEIBHBIX MAIIUH U CUCTEM;

— OIIK-3 — TOTOBHOCTh MPHUMEHSITh OCHOBHI HMH(POPMATHKHA U MPOrPaMMHUPOBAHUA K
MIPOEKTUPOBAHUIO, KOHCTPYUPOBAHUIO U TECTUPOBAHUIO IPOTPAMMHBIX ITPOJYKTOB;
— OIIK-5 — BiageHue Teopuell U TEXHOJOTMEH MOCTPOEHMSI HHTEIJIEKTYaIbHbIX

MporpaMMHBIX CUCTEM, OCHOBAHHBIX Ha 3HAHUAX,
8) npogpeccuonanvuvix (I1K):
NMPOU3BOACTBEHHO-TEXHOJIOTHYECKAS NeATEeIbHOCTD:

— [IK-1 — TrOTOBHOCTb MpPHUMEHSATH OCHOBHBIE METOAbl W HWHCTPYMEHTHI pa3paboTKu
IPOTPaMMHOTr0 00ecreueHus;
— [IK-3 — BrnaneHWe HaBBIKAMHM WCIIOJNB30BAaHUS PA3MYHBIX TEXHOJOTHHA pa3paboTKu

IPOTPaMMHOr0 0OecreueHus;

— IIK-4 — BnajneHue KOHLENUMSIMH M aTpuOyTaMH KadecTBa MPOTrPaMMHOI0 00ecredeHHs
(HanéxHOCTH, 0€30MaCHOCTH, yI00CTBa MCIOIB30BAHMS), B TOM YHCJIE POJIH JIFOJIEH, TIPOIIECCOB,
METO/I0B, MHCTPYMEHTOB U TEXHOJIOTHI 00ecrieueHHs KauyecTBa;

— [IK-5 — BnayieHue cTaHmapTaMi U MOJIEIISIMU JKU3HEHHOTO IHKIIA;

OpraHM3alMOHHO-YIPABJIEHYEeCKAs IeATeJbHOCTh:

— [IK-7 — BnageHue MeTOJaMM YIpaBJEeHHUs MpoleccaMu pa3paboTKH TpeOOBaHMM, OLIEHKU
PHCKOB, TPHOOpPETeHHs, IMPOEKTUPOBAHMS, KOHCTPYMPOBAHHUS, TECTHPOBAHMSA, DSBOJIOLUU U
COIIPOBOKIICHHS;

aHAJUTHYECKAs 1esITeIbHOCTD:

— IIK-16 — criocoOHOCTh (hopMaTM30BaTh MPEIMETHYIO 00JIACTh MPOTPAMMHOIO MPOCKTa U
pa3paboTarh crenu(uKannuy 15 KOMIIOHEHTOB MPOTPaMMHOTO TTPOAYKTA,

— [IK-17 — crnocoOGHOCTh BBINOJHUTH HAYaJIbHYIO OLIEHKY CTENEHH TPYIHOCTH, PHUCKOB,
3arpaT ¥ copmupoBaTh pabounii Tpaduk peanuzauM  OOBEKTOB  IMPO(decCHOHATBLHOU
NeSITeTTbHOCTH;



NMPOEKTHAS 1eSITeIbHOCTh:
— [IK-19 — BrmaneHue HaBBIKAMU MOJICTUPOBAHMS, aHAIM3a U MCIOIL30BaHUS (DOPMATBHBIX
METOJIOB MPOCKTUPOBAHUS M KOHCTPYUPOBAHUS IPOTPAMMHOTO O0ECTICUCHUS;
— [IK-20 — criocoOHOCTh OIEHHBATh BPEMEHHYIO M EMKOCTHYIO CJIOXHOCTHh MPOTPAaMMHOTO
obecrieueHus.

B pe3yabrare uzyvennsi yueOHOH TMCUUIJIMHBI CTYJAEHT J0JIKEH :
3namop:
MIPEICTAaBICHUS U MOJIEIH KU3HEHHOT'O IIUKJIa MPOTPAMMHBIX CUCTEM;
COBPEMEHHBIE aPXUTEKTYPHBIEC MATTEPHBI IPOTPAMMHBIX CHCTEM;
— METO/bl, TEXHOJOTMH U CpeACTBa pa3pabOTKU apXUTEKTYPhl CIIOKHBIX IMPOTPAMMHBIX
CHUCTEM.

Ymemon:
— pemaTh 3a7a4yd, BOSHUKAIOIINE HA Pa3IMYHBIX (ha3ax KU3HEHHOTO IUKJIA IMPOrPaMMHBIX
CHCTEM;
— pemIarth 3aJ1a4u, CBSI3aHHBIC C MPOCKTUPOBAHUEM APXUTEKTYPHI IPOTPAMMHBIX CUCTEM.
Bnaoems:
— (QopMaIBHBIMM W TPUKIAJAHBIMH METOJaMH W CPEICTBAMHU CO3JaHHS IMPOTPAMMHOIO
obecnieuenus (110).

4.  COJEPXAHUE JUCLUMNIUHBI U ®OPMbI OPTAHU3ALIMYU YYEBHOI'O
MPOLIECCA

HOpﬂHKOBbIﬁ HOMEPp U TeMal KpaTKOC CoaECpKaHUEC TEMbI

CoaepxarebHbIH MOYJIb 1
«IIpoekTHpPOBaHHE MPOrPAMMHBIX CHCTEM»

Tema 1. Opranuzauus OcHOBHBIE MPOIIECCH )KU3HEHHOTO ITuKIa pazpadbotku [10. Monenb
mporecca pa3paboTku «KJTACCUYECKUH KU3HEHHBIA UK. MaketupoBanue. CtpaTeruu
paspabotku [10. MakpemeHTHAas1, ciupanbHas, KOMIOHEHTHO-
OpPUEHTUPOBAHHAS MOJENb

Tewma 2. PykoBojicTBO [[nanupoBaHue mporpaMmMHoOro npoekra. CTpykTypa rjiaHa
[IPOrPaMMHBIM ITPOEKTOM YIIPaBIEHUS IPOrPaMMHBIM IIPOEKTOM. Y IIpaBICHUE PUCKOM IIPH
pa3zpaboTKe IPOrpaMMHOIO MPOJYKTa. YIIpaBlIeHUE IEPCOHAIOM
Tema 3. Ouenka npu Pa3mMepHO-O0pHEHTHPOBAHHBIE U (DYHKIIMOHAIbLHO-OPUEHTHPOBAHHbIE
[IaHUPOBAHUH METPUKH /111 U3MEPEHUSI IPOTPAMMHOI0 IPOoAYKTa. BeinonHenue
[IPOrPaMMHOT0 IPOEKTa OLIEHKH B XOJI€ IUTAHUPOBAHMUSI IPOEKTA
Tema 4. KoHCTpYKTUBHAs Tumnsl nporpaMMHBIX TPOEKTOB coryiacHO Kiaccugukanuu b. boama.
MOJIe]Th CTOUMOCTH Nepapxus mogmoneneii COCOMO. YpasHeHus 0a3uCHON H
COCOMO npomexxyrouHoit noamoneneit COCOMO
Tema 5. DopmupoBanue u Bunsl TpeboBanumii k [10. @opmupoBanue TpeboBaHMii. AHATN3
aHaJIN3 TpeOOBAHUN TpeOoBaHmil. XKenaempble XapaKTEPUCTUKH JETAIILHOTO TPEOOBAHMUS.

Crenuduxanus TpedoBaHUM

Tema 6. CTpyKTypHBIil

101X 0] IPEICTABIICHNS
crenuduKamii MeTog, (yHKIIMOHA/ILHOTO MO/ e/TUPOBaHMA.

q)YHK].lI/IOHaJIbeIe AAArpaMMBbl. AI/IanaMMbI IIOTOKOB
A AHHbIX. AI/IanaMMbI nepexoaon COCTOSAHUM

Conep:xareJbHbIA MOIYJIb 2
«APXHTEKTYpa NPOrPaMMHBIX CHCTEM)




IHopsinkoBbIii HOMep U TeMa

Kpartkoe conep:kaHue TeMbl

Tema 7. [IpoekTupoBaHue
ApXUTEKTYPBL IPOrpaMMHBIX
CUCTEM

MeTtononorust npoekTupoBanus. MoaynbHOCTh. OnipeeieHue u
CBOMCTBAa MOAYJISI MPOTrpaMMHON cucteMbl. OO0CHOBaHUE
MOAyJIbHOCTH. CBsI3HOCTE MOAys. Tunsl cBsi3HocTH. CLernieHue
Moaysei. Tunel cuenueHus

Tema 8. CH0KHOCTD
[IPOrPAMMHOM CHCTEMBI

MeTo/1bl OLIEHKH CIOKHOCTH. METPUKH pa3Mepa IMporpaMm.
Mepapxuueckasi CTpyKTypa IpOrpaMMHBIX CUCTEM. MeTpuku
CJI0’KHOCTH IIOTOKA YIIPaBJICHHUS TPOrpaMM. METPUKH CII0KHOCTH
[MOTOKA AaHHBIX IporpamMm. OIEHKa CJI0KHOCTH Ha OCHOBE
CBA3HOCTH U CLCIIJICHUA MOI[YHGfI

Tema 9. OcobeHHOCTH
APXUTEKTYPHOTO dTarna
[IPOCKTUPOBAHHUS

[loHsTHE apXUTEKTYPHOTO MaTTepHa MPOrPaMMHON CUCTEMBI.
[laTTepH MoJeb-TIpEACTaBIEHUE-KOHTPOJUIEP. APXUTEKTYpa €
XpaHWIHILEM AaHHbIX. KIueHT-cepBepHas apXUTeKkTypa.
MHOTrOypOBHEBasl apXUTEKTypa. ApXUTEKTypa KaHana u GpuibTpa

Tema 10. [IpoekTupoBanue
[10JIb30BATEIbCKOI0
uHTEepdeiica

[IprHIUIIBI TPOEKTUPOBAHUS MOJIb30BATEILCKOTO HHTEpdeiica.
CymuHocTtHast 3¢ ¢exTuBHOCTh. COrl1acOBaHHOCTH 3a/1a4.

Haburonaemocts 3ana4. EquHoo0pa3rne KOMIOHOBKU




TemaTnueckuii miian

Coaep:kareabHblii MOTYJIb 1
«IIpoekTHpOBaHKNE MPOTPAMMHBIX CHCTEM)»

KoJauyecTBO yacos

Ounasn gopma o0yueHus 3aounas popma o0yueHust

. . . YckopeHHblii cpok
HopMaTuBHBIii CPOK 00ydyeHust YckopeHHblil cpok 00yueHust HopMaTuBHBIii CpOK 00y4yeHHsI

Ha3zpanus 00yueHust
COePIKATENBHBIX MOXYJTCi B T.U. B T.4. B T.4. B T.Y.
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Tema 1. Opranuzanus
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npoiiecca pa3paboTku

Tema 2. PykoBoacTso 9 4
HPOrpaMMHEIM IIPOEKTOM
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Tema 3. Ouenka npu
TJIAaHUPOBAHUH 9 4 | -] 2 3 - 9 4 - 2 3 |—[114 | 1 | - 0,4 100 | -|-|—-|—-|—-| =

IMPOrpaMMHOI'0 IMPOCKTA

Tema 4. KoncrpykruHast
MOJIEIIb CTOUMOCTH 9 4 | -] 2 3 - 9 4 - 2 3 |—-1144 | 1 | - 0,4 100 |-|=-|-=-|-|—-| -

COCOMO




Tewa 5. dopwposaime u 8 | 4 1| 3 |-| 8 | 4 1| 3 114 | 1 04 | 10
aHayn3 TpeOOBaHMMA
Tema 6. CTpyKTypHBI
MOIXO/1 MPEICTABICHUS 10 6 1 3 - 10 6 1 3 114 | 1 0,4 10
cnenudukanui
Hmozo no
cooepiicamenvHomy mooynio | 56 | 28 10| 18 | - | 56 28 10 | 18 68,4 | 6 2,4 60
1
CoaepxarejbHBIH MOIYJIb 2
«APXUTEKTypa NPOrPaAaMMHBIX CHCTEM»
Tewma 7. [IpoexTupoBanue
APXUTEKTYPHI IPOTPAMMHBIX 12 6 2 4 - 12 6 2 4 114 | 1 0,4 10
CUCTEM
Tema 8. Coocts 12 | 6 2| 4 |- 12| 6 2 | 4 94 | 1 04 | 8
IPOTPAMMHOM CHCTEMBI
Tema 9. OcobeHHocTu
ApPXUTEKTYpPHOTO JTara 13 6 2 5 — | 13 6 2 5 9,4 1 0,4 8
IPOCKTHUPOBAHUS
Tema 10. [IpoexktupoBanue
MMOJIb30BaTEILCKOTO 15 8 2 5 - 15 8 2 5 94 1 0,4 8
uHTepdeiica
Hmozo
no cooepicamenbHoOMy 52 26 8 18 | — | 52 26 8 18 396 | 4 1,6 34
Mooy 2
Bcezo no oucyunaune 108 | 54 18 | 36 | — | 108 | 54 18 | 36 108 | 10 4 9




5. METOAHMYECKHMUE PEKOMEHJIALIMU J1JISA TPOBEJIEHUWSA
JEKIIMOHHBIX, MIPAKTUYECKHNX U JIABOPATOPHBIX 3AHATHI

TeMBI JIeKIIMOHHBIX 3aHATHNA

o Ha3zeanue memot Konuuecmeo
n/n yacoe
1 |Opranmzarmus mporecca pa3paboTKu 6
2 |PykoBOACTBO MPOTPaMMHBIM IMPOCKTOM 4
3 |OuenHka npu MIaHKPOBAHUH MMPOTPAMMHOTO TIPOEKTa 4
4  [KonctpykruBnas moaens croumocta COCOMO 4
5 |DopmupoBanue u ananu3 TpeOOBAHUN 4
6 |CTpyKTypHBIN TOAXO MPEACTABICHUS ClIeU(PUKALIHIA 6
7 [lIpoexTupoBaHuEe apXUTEKTYPbl IPOrPAMMHBIX CUCTEM 6
8 |CroxHOCTh MPOrPaMMHOI CHUCTEMBI 6
9 [OcobenHocTH apXUTEKTYPHOTO dTara MPOSKTHPOBAHUS 6

10 [[IpoekTupoBaHKE MOIB30BATEILCKOTO HHTEpPEiica 8
BCEI'O 54
TeMbl J1a00pPaTOPHBIX 3aHATHI
No Hazeanue memut Konuuecmeo
n/n uacoe
1 |CocraBnenue nnaHa yrnpasieHHs HIPOrPaMMHEIM MPOEKTOM 2
2 [IpoToTHIIHPOBAHUE IIPOTPAMMHOI CHCTEMBI 2
3 |Pacuér MeTpHK NPOrpaMMHOTO MPOIYKTa 2
4 |Ouenka npoexta Ha ocHoBe LOC-MeTpuk 2
S  |AHanm3 4yBCTBUTENBHOCTH MPOTPAMMHOTO MPOEKTA HA OCHOBE MOJEIH 1
COCOMO
6 |CocraBnenne crenmdukanyuy TpeGoBaHMil I IPOrPAMMHOTO POEKTa 1
7 |CTpyKTYpHEIi MOIX0M IpeCTaBIEHNS CcrierMHKaIIii 2
8 |OnpeneneHue CBA3HOCTH U CIETUICHHS MOTyIEH 2
9 [OreHKa cl0KHOCTH IPOrPAMMHBIX CHCTEM 2
10 |Onpenenenne kauecTBa nHTEpdEiica MPOrpaMMHBIX CHCTEM 2
BCEI'O 18
6. METOAUYECKHE PEKOMEHJALIUU IO OPIAHU3ALIUNA
CAMOCTOSATEJBHOU PABOTHI CTYJAEHTOB
Opranuzanus caMocTosiTeIbHON padoThl CTYIEHTOB
Ne Haszeanue memui Konuuecmeo
n/n yacoe
1 |Opranmzamus npouecca pa3paboTKu 3
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PyKOBOJCTBO MPOrpaMMHBIM IPOEKTOM

OrneHka npu MIaHUPOBAHUH MPOTPAMMHOI0 ITPOEKTa

KonctpykTuBHas mojens croumoctu COCOMO

DopMHUpOBaHUE U aHATU3 TPEOOBAHUI

CTpyKTYpHBIH TIOJIXO]] PEACTABIICHUS CTICIIH(PUKAIIUN

[IpoexTHpOBaHUE apXUTEKTYPBI IIPOTPAMMHBIX CHCTEM

C1105KHOCTb IPOTPAMMHOM CHUCTEMBI

Olo|N|O|OIR]|WIN

OCcOOCHHOCTH apXUTEKTYPHOIO Tarna MPOeKTUPOBAHUS

GO lWWIWW|W

=
o

[IpoexTHpOBaHKE MOIB30BATEIBLCKOTO HHTEPDerica
BCEI'O

W
(o]

7. KOHTPOJIbHBIE BOITPOCHI K IPOMEXKYTOYHOM ATTECTAIIUHA

1. Ha ocHoBe 6a3zoBoro ypoBHsi Mojgenu COCOMO orieHuTe 3aTpaThl B YEIOBEKO-MECSIaX U
BpeMsi pa3pabOTKH Uisi Pa3IUYHBIX TUIIOB MPOTPAMMHBIX TIPOEKTOB (pacmpoCTpaHEHHOTO,
nosyHesaBucumoro, BcTpoeHHoro), ecnu KLOC = 10. Kosdduuments: 06a3oBoit moamMopaenu
IIPUBE/IEHBI B Ta0JIULIE.

Tun mpoekra ay, by, Ch dp
pactpocTpaHEHHBIN 2,4 1,05 2,5 0,38
TIOJTYHE3aBUCUMBIN 3,0 1,12 2,5 0,35
BCTPOCHHBIH 3,6 1,20 2,5 0,32

2. PaccunraiiTe = pa3MepHO-OPUEHTHPOBAaHHBIE ¥  (PYHKIMOHAIbHO-OPUECHTHPOBAHHBIC
METPHUKH IMPOTPAMMHOT0 IPOAYKTA, JJAHHBIC JJIsl KOTOPOTO IPUBEICHBI B TA0JIHIIC.
3arpatsl, | Ctoumocts, | KLOC | IIporpammusie fokyMeHThI, | Ommndku | FP
YyeJr.-Mec. TBIC. $ CTpaHHUII

20 300 10 2 000 50 100

3. Copmynupyiite  ¢GyHKUMOHANBHBIE M He(QYHKUHMOHAJIbHBIE  TpeOoBaHMA s
IPOrPaMMHOT0 MPOEKTa MO CO3/IaHUI0 CHUCTEMBI ISl OTCIEKHUBAHMS YCIEBAEMOCTU CTY/IEHTOB
(T0IKHO OBITH PUBEAECHO HE MEHEe MATH TPeOOBaHUI KaXKI0ro THIIA).

4. Pa3paboraiite ¢yHkiuoHanbHytl0 SADT-nuarpammy Uisi OpOrpaMMHOM  CHUCTEMBI,

b
BBIUNCIISIONIEN HMHTErpasn jf(x)dx HECKOJIBKUMH cIlocoO6aMu. MeToJ BBIYMCICHMSI HWHTerpaja
a
BBIOMpAeT MOJIb30BaTeNlb C IOMOUIbI0 MeHI0. Ha pucyHKe [ODKHBI OBITh TPUBEICHBI JIBE
JMarpaMMBbl:

— poauTenbcKas, Ha KOTOpOoi MOKa3aHo obliee MpeCcTaBIeHUe IPOrPaMMHON CUCTEMBI;

— JleTaJIbHas Juarpamma.

5. Pazpaboraiite nuarpammy nepexonoB coctosHuil STD ans Gankomata. Ha nuarpamme
JIOJIKHBI OBITH TIPEJICTABIIEHBI HE MEHEE ISITU COCTOSIHUI OaHKoMara.

6. Onpenenure CBA3HOCTD MOAYIS JIeKCHMYUECKMI aHaM3aTop, MMEIOUIEro TaKoe
COJEPKHUMOE:

— CUUTaTh NOTOK CUMBOJIOB, COCTABIISIOIINX UCXOIHYIO IPOrpamMmy;

— CTpyNIUPOBATh CYUTAHHBIC CUMBOJIBI B 3HAYAIIME MTOCIIEAOBATEIIbHOCTH (JIEKCEMBI);

- i KaXKI0u JIEKCEMBI MIOCTPOUTH BBIXOJHOM TOKEH BUJA

(MMsL_TOKeHa, 3HAUCHNE_aTpUOyTa);

— Ha BBIXOJIC BBIJIATh MOCIIEI0BATEILHOCTh TOKEHOB.
OTtBeT 00oCHYiiTE.
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7. Onpenenure CI0XKHOCTh MIPOrpaMMHBIX cucteM [IC 1, [IC_ 2, HepapXU4eCKUe CTPYKTYpBhI
KOTOPBIX IIPEACTABJICHBl Ha pPUCYHKE. JUIsS OLICHKHM CIOKHOCTU HCIIOIB3YHTE METPUKY
LUKJIOMATUYECKOM CIIO)KHOCTH, IIJIOTHOCTh B3aUMOJEHCTBUS, HEBA3KY CTPYKTYpPBI, CpPEIHUHI
ypoBeHb B3auMozeicTBusl. Crenaiite BBIBOIBI O TOM, KaKasi IpOrpaMMHasi CUCTEMA SBJIIETCS MEHEE
CJIO)KHOH.

M My
mlz m]3 m]4 myy ﬂ’l23 m24 m25
5 mg m7 My My7 Mg Maq
e 1 e 2

8. INocTpoiiTe MOIHYIO MaTPHUILy 3aBUCUMOCTH Il TPOTPAMMHOM CHCTEMBI, IPEICTaBICHHON
B Buzie rpada Ha pucyske. Jlano: sy =0,1; sg =0,3; s =0,7; cpg =0,1; cgc =0,7.

9. PaccunraiiTe COTIacOBaHHOCTH 3ajad JJIsl NMPOTPAMMHOM CHUCTEMBI, 3aJadyd KOTOPOW M
YKCJIO IIaroB NOJIb30BATEN Ul UX PELICHUs IePeuHCIIeHbl B TabJIHIIE.

3aa4un (COPTUPOBKA 110 YOBIBAHHUIO OXKHUTAEMOI PeanpHas nmHa (4ucio qencTBUid
YaCTOTHI) TOJIH30BATEIS )
3amaua A 7
3amaya b 8
3amaya B 5
3amaya I’ 6
3agayva /| 7+

10. Paccuwmraiite equHOOOpa3re KOMITOHOBKH JUIS JIHAJIOTOBOTO OKHA, MPEICTAaBICHHOTO Ha
PHUCYHKE.

8. OBPA3ZEL MOAYJIBHOI'O KOHTPOJIA

roYy BIO IOHEINKHA HAIIMOHAJIbHBIIA YHUBEPCUTET»
dakynbTeT MaTEMaTUKH U MHPOPMAITMOHHBIX TEXHOJIOTUI

Hanpasnenue noocomoexu:  09.03.04 IlporpaMmHast HHKEHEPHSI
IIpogpuns: [TporpammHuast nHKEHEpHUS
IIpozpamma noozomosxu: bakanaspuam

Cemecmp 5
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Yuebnasa oucyunauna [IpoekTupoBaHue U apXUTEKTypa NPOrPaMMHBIX CUCTEM

MOAYJIbBHASA KOHTPOJIBHAS PABOTA
BAPUAHT Nel
1. Coopmynupyiite GyHKIMOHAIbHBIE H  He(YHKIHMOHAIbHBIE TpeOOBaHHS  JUIA
IPOrPaMMHOIO IPOEKTa IO CO3JAHUIO0 CUCTEMBI Ul OTCIEKUBAHMS YCIIEBAEMOCTU CTYACHTOB
(TOIKHO OBITH PUBEICHO HE MEHEE MATH TPEOOBAHM KaXKI0TO TUIIA).
2. Paspaboraiite aumarpammy mnepexoqioB coctossauii STD mns 6ankomara. Ha gumarpamme
JIOJDKHBI OBITH TIPE/ICTaBIICHBI HE MEHEE IMSATH COCTOSIHUI OaHKOMaTa.

YTBepKIeHO Ha 3aceJaHuu Kadeapbl NMPHUKIATHOW MEXaHUKH M KOMIBIOTEPHBIX TEXHOJIOTHA,
MPOTOKOI Ne OT «__» 20 r.

3aBenyromuii kadeapoit A.C. Tonsies
[TpenonaBarens H.C. bonnapenko

Kputepuu oneHuBaHus MO1y/JbHOT0 KOHTPOJIsI

Homep 3a0anusn Konauuecmeo d6annos
1 15
2 15
Bcezo 30

9. OBPA3EL DK3AMEHALMWOHHOI'O BUJIETA
Teopemuueckue 60npocwl K IK3aMeHy

Oransl KU3HEHHOT0 LIMKJIAa pa3pabOTKU MPOrpaMMHOI0 00eCIeYeHHUs.
Crpareruu u MozieNu mpoiiecca pa3paboTKH IPOrpaMMHOI0 0OecrieueHusl.
MaxkeTupoBaHu€e IPOrpaMMHOTO MPOIYKTA.
CrpykTypa I1aHa ynpasiIeHUs IPOrPaMMHBIM [TPOEKTOM.
Dransl ynpaBiaeHUs] pUCKOM IpU pa3pabOTKe MPOrpaMMHOIO MPOIYKTA.
CocrtaB rpynnsl pa3pabOTYMKOB MpOrpaMMHOro mpoaykra. Ilapamerpsl, Bausiomue Ha
3¢ (HEeKTUBHOCTH B3aUMOJAEUCTBUS B IPYyIIIE.
7. Pa3zMepHO-OpUEHTUPOBAHHBIE METPUKH, CIyKaIllhe I HM3MEepeHHs IMPOrpaMMHOIO
HPOJYKTA.
8. dOyHKIMOHAIBHO-OPUEHTUPOBAHHBIE METPUKH, CIyXKalllue Ui U3MEPEHUs IPOrpaMMHOI0
HPOJYKTA.
9. KoncrpykrusHas Mmozens croumoctu COCOMO.
10. Bunbl TpeOoBaHMU K MPOTPAMMHOMY OOCCIICUCHUIO. YCIIOBUS, KOTOPBIM JOJKHBI
YJIOBJIETBOPATH TPEOOBAHMUS.
11. ®opmupoBanue u aHanu3 TpeOOBaHUI K MPOrPAMMHOMY 00€CTIEUEHUIO.
12. JluarpamMMbl MOTOKOB JIaHHBIX.
13. ®ynkmuonaneHbie Auarpammsl SADT.
14. JTmarpammsl nepexo1oB coctostauii STD.
15. Onpenenenne Momyis TporpaMMHOM cucTeMbl. OCHOBHBIE CBOWCTBA M TpeOOBaHUS K
moyisM. [Tpuniun uahopManMoHHON 3aKPBITOCTH MOTYJISL.
16. CBS3HOCTH MPOrPaMMHBIX MOy IeH. THITBI CBS3HOCTH.
17. Cuenyienrie mporpaMMHBIX MOJynel. TUIIBI ClenIeHus.
18. MeToxbl OIIEHKH CII0)KHOCTH IPOTPAMMHBIX CHCTEM. METPHKH pazMepa IMporpaMmm.

ocukrwndE
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19. Hepapxuueckass CTpyKTypa HNpPOTPaMMHOM cHCTeMbl. METpUKH, MO3BOJSIOIINE OICHUTh
Ka4eCTBO MEPAPXUUECKON CTPYKTYPBHI.

20. ApXUTEKTypHBIC IATTEPHBI IPOTPAMMHBIX CUCTEM.

21. TloHATHE M NPUHLMIIBI IPOEKTUPOBAHUS I0JIb30BATEIBCKOr0 MHTEpQeiica MporpaMMHOI
CUCTEMBI.

22. Metpuku JI. Koncranraitna, JI. JIokByma, cayxkammue IS OIGHKH — KayecTBa
MPOEKTHPOBAHUS MOJIH30BATEIBCKOTO HHTEp(derica MPOrpaMMHOIN CHCTEMBI.

Oobpaszey IK3aMeHAYUOHHO20 Oulema

IOV BIIO «IOHELIKUM HAITMOHAJIbHBIM YHUBEPCUTET»
@DakynbTeT MATEMAaTUKH U UHOOPMALIMOHHBIX TEXHOJIOTUI
OV — bakanasp
Hanpasnenue noarorosku — 09.03.04 «IIporpammHast HHKEHEPUSI»
Cemectp 5
VYyeOnas aucuumnuna «[IpoektupoBanue
U apXUTEKTypa MPOrPaAMMHBIX CHUCTEM)

3K3AMEHAIIMOHHBIN BUJIET Ne 3

1. ®ynkuuonanbHbie nuarpammel SADT.

2. Chopmynupyiite  GyHKIUMOHAIbHbIE W  He(DYHKIUMOHANBHBIE  TpeOOBaHUS IS
MPOrPaMMHOTO TIPOEKTa MO CO3JaHUI0 CHCTEMBI IS OTCICKHBAHHS YCIIEBAEMOCTH CTYJICHTOB
(TOKHO OBITH MPUBEJICHO HE MEHEE MATH TPEOOBAHMM KaX0T0 THIIA).

YTBep)KI[eHO Ha 3aCCJaHuHn Ka(bel[pbl HpHKHaHHOﬁ MCXAaHUKHU U KOMIIbIOTCPHBIX TEXHOJOr Ui

IIpotokon Ne ~ oTr«_ » 20 1.
3aBenyrommii kadeapoi TI'onabues A. C.
JK3aMeHaTop Bonpapenko H. C.

Kpumepuu oueHuesanus IK3amena

Homep 3a0anusn Konuuecmeo 6annoe
1 50
2 50
Bcero 100 6ans10B

10. OBPA3ELl TECTOBOI'O 3AJIAHUS

UneH xoMmaHAbl pa3pabOTUMKOB MPOrPAMMHOIO MPOEKTa, KOTOPBIM OTBEYAET 3a pa3sBUTHE U
UHTEpIIpeTalio TpeOOBaHUIM 3aKa3unKa:
a) aHAJINTUK; 0) apXUTEKTOD;
B) CUCTEMHBII IPOTPaMMHUCT; ') KOHCTPYKTOpP KOMIIOHEHTOB.

11. KPUTEPUMU OLIEHUBAHMUSA
Ilo xypcy npennonaraercsi NpOBEAECHHE MPOMEXYTOUHOM aTTECTallid B BHUJE MOJIYJIBHOIO
KOHTPOJISI, BBIOJHEHUS! MHIUBUAYaJbHOW PaOOTHI M 9K3aMeHAa. DK3aMeH CIAIOT CTYIEHTHI C IIEJbIO
MIOBBIIIEHHS PEUTHHTA.
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Pacnpedenenue 6annos, Komopvie MOZym ROAYUUMb CHYOEHM bl
6 npoyecce uzyuenus OUCUUNIUHbL

Opranun3zanmoHHo- CPC Bcero
y4yeOHast padora NuauBuayanbHas | Moay/JabHbII NuauBuayanbHas
CTyaenTa padora KOHTPOJIb TBOpYecKasi padora
Max 10 6amtoB max 50 6amioB max 30 max 10 6amioB 100 banzos
OaoB
AKTHUBHOCTb Ha Beinosinenue Bremonuenue | Hanucanue pedepara
1abopaTOPHBIX yIpaxxHeHH MOJ1yJIbHOM
3aHATHUAX KOHTPOJIBHON
paboThI

IlIxana coomeemcmeus 641,108 HAUUOHAILHOU WKAJlE

Ouenka Ouenka o
Ouenka no .
no . OneHka 1o rocy1apcTBeHHOI mKaJie rocyJ1apcTBeH
100-6anabHoii . . s
KaJjie (3k3ameH, 1u(pepeHIMPOBAHHBIN 3a4€T) HOM 1IKaJIe
mKaje .
ECTS (3a4éT)
A 90-100 5 (OTIUYHO) 324TEHO
B 80-89 4 (xopor1o) 3a4TCHO
C 75-79 4 (xoporio) 324TEHO
D 70-74 3 (yIOBIETBOPUTEIHHO) 3a4TECHO
E 60-69 3 (YyIOBJICTBOPHUTEIHHO) 324TEHO
FX 35-59 2 (HeYIOBJIETBOPUTEIHLHO) HE 3a4TEHO
C BO3MO)KHOCTBIO ITOBTOPHOM Cllauu
F 0-34 2 (HeyIOBJIETBOPUTEILHO) HE 3a4TCHO
C BO3MO>KHOCTBIO MTOBTOPHOM CAa4M MPH YCIOBUU
00s13aTeIbHOTO HAOOpa JOTIOTHUTENIBHBIX 0aJIJIOB

12. MATEPUAJIBHO-TEXHHUYECKOE OBECIIEYEHHMUE YYEBHOI'O ITPOLECCA
JlekuvoHHble W Ja0OpaTOpHblE 3aHATHS NPOBOJATCS B  KOMIIBIOTEPHOM  Kiacce,

000py/TOBaHHOM KOMITBIOTEPAMH C JIMIIEH3UOHHBIM TMPOTPAMMHBIM OO€CIeueHneM, JOCTYIIOM K
cetu MHTEpHET, CTONaMU, TOCKOM.

13.  PEKOMEHJOBAHHAS JIUTEPATYPA

Koa-Bo Hanu4yue
Ne IK3eMILIAPOB | JICKTPOHHOM
HaumeHoBanue
n/n B On0/1MoTEKe BEpCHUH B
JonHY IBC
Ocnognasa numepamypa
1 Hazapos C. B. ApxutekTypa M IpOrpaMMUPOBAHHE
nporpamMmMHbIX cucteM : MoHorpadus / C. B. Hazapos. — — +
Mocksa : UTHOPA-M, 2014. — 351 c.
2 OpnoB C. A. TexHonoruu pa3pabOTKH TPOTrPAMMHOTO 5 +
oOecrieyeHns. COBpEMEHHBI KypCc MO NpOrpaMMHON
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WHXXEHEepUH :  y4eOHMK i  CTYIEHTOB  BY30B,
00yJaromuxcs 1o CIEIMAIBHOCTH «[Iporpam.
oOecrieueHre BBIUMCI. TEXHUKU U aBOMATH3UP. CHUCTEM)
HaIpaBJI€HUs  HOArOT.  JUIUIOMHpP.  CHELUUAINCTOB
«Mndopmarnka u Beuucia. TexHukay / C. A. Opios,
b. A. Hunbkep. — 4-¢ m3n. — Canxt-IletepOypr u ap. :
ITutep, 2012. — 608 c.

Jonoanumenvnas numepamypa

1 ApxuTekTypa HMH(POPMAIMOHHBIX CHCTEM: Y4eOHOE
nmocobue / coct. U. B. bensiesa. — Ynbsinosck : YiulI' TV, - +
2019.-192 c.

2 benuk A. T [IpoextupoBanue u apXUTEKTypa
MIPOTrpaMMHBIX CHCTEM : yuyeOHoe mocooue / A. I'. benuk, 3 +
B. H. Upiranenko. — Omck : M3n-Bo OMI'TY, 2016. —
96 c.

3 Korro6a Y. FO. OcHOBBI TPOEKTUPOBAHHS
MH(OPMAILIMOHHBIX CUCTEM : yueOHoe mocodue / 3 +

. 1O. Komro6a, A. B. Uynaes, A. H. [llukos. — CaHKT-
[TetepOypr: Yuusepcurer UTMO, 2015. — 206 c.

14, NUHD®OPMAIUMOHHBIE PECYPChbI

1. TOCT 34.602-89 TexHudeckoe 3ajJlaHME Ha CO3/IaHHE aBTOMATU3HPOBAHHON CHCTEMBI
[DnexTponHbIit pecype]. — Pexxum moctyma : http://www.nist.ru/hr/doc/gost/34-602-89.htm. — 3ar.
C DKpaHa.

2. Kypnan «lIporpamMmHas WHXEHEpHUs» [DneKTpoHHBIH pecypc]. — Pexxum pocryna :
http://novtex.ru/prin/rus/index.html. — 3ar. ¢ sxpana.
3. Kynsamun B. B. TexHonmornu IPOrPaMMUPOBAHHSL. KomnoneHnTHbII MIOJXOI.

[OnekTponHbIid pecype]. — Pexxum noctyma: http://lib.mdpu.org.ua/e-book/vstup/L/Jogolev.pdf. —
3ari. ¢ ’KpaHa.

4. Metoomnoriu pa3paboTKH MpOrpaMMHOro odecrieueHus! [DneKTpoHHbIi pecypce].— Pexum
nocryma: http://habrahabr.ru/sandbox/43802/. — 3ari. ¢ skpaHa.

5. TexHomorus pa3pabOTKU MPOrpaMMHOT0 olecrieueHus [ INeKTpOHHbIH pecypc]. — Pexum
nocryma: http://elab.pro/course/view.php?id=4. — 3ar:. ¢ skpaHa.

6. Xumonun F0. CO6op u aHanmu3 TpeOOBaHUI K MPOrPAMMHOMY IMPOIYKTY [DICKTPOHHBIH
pecype]. — Pexxum mocryma: http://pmi.ru/articles/articles/1211/. — 3ari. ¢ skpaHa.

7. Yepnbimos JI. H.  Cpensl  pa3paOOTKH MPOrpaMMHOTO  OOCCHICUCHUS: HCTOpUS U
HepPCIIEKTUBBI. [DNEeKTpOoHHBIA pecypc]. — Pexxum moctyma: http://nit.miem.edu.ru/sbornik/2009-
/plen/008.html. — 3arm. ¢ ’xpaHa.

8. IEEE Std 830-1998 IEEE Recommended Practice for Software Requirements

Specifications [DnexTpoHHBbII pecypc]. - Pexxum JOCTyTA !
http://ieeexplore.ieee.org/iel4/5841/15571/00720574.pdf. — 3aru. ¢ sxpaHna.
9. MSDN [DneKTpOHHBIN pecypc]. — Pexum JIOCTyTIA:

http://www.microsoft.com/rus/msdn/msf/. — 3ar. ¢ skpaHa.

15. IMPOI'PAMMHOE OBECIIEYEHHUE

1. Windows 7 PRO (xopmopatuBnas nuniensust JJOHHY Ne 46484614);



http://www.nist.ru/hr/doc/gost/34-602-89.htm
http://novtex.ru/prin/rus/index.html
http://lib.mdpu.org.ua/e-book/vstup/L/Jogolev.pdf
http://habrahabr.ru/sandbox/43802/
http://elab.pro/course/view.php?id=4
http://pmi.ru/articles/articles/1211/
http://nit.miem.edu.ru/sbornik/2009-/plen/008.html
http://nit.miem.edu.ru/sbornik/2009-/plen/008.html
http://ieeexplore.ieee.org/iel4/5841/15571/00720574.pdf
http://www.microsoft.com/rus/msdn/msf/
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2. Microsoft Office (kopnopatunas nunien3us JJOHHY munensus Ne 46472919);
3. Microsoft Visual Studio (nmuensust mporpammbl DreamSpark mis BbIcmMX y4eOHBIX

3aBEJICHUN );

Pabouast mporpamma paccMOTpeHa W TepeyTBEepkKAcHa Ha 3acelaHuH Kadeapbl MPUKIaTHON
MEXaHUKH U KOMIBIOTEPHBIX TEXHOJOTUN ¢ U3MEHEeHUsIMU (0e3 n3mMeHeHuil) na 20 TojI.
(13 2

IIporokon Ne oT 20
3aBenyrommii kKageapoit

Pabouas mporpaMma paccMOTpeHa U MepeyTBepkKAeHa Ha 3acelaHuu Kadeapbl MPUKIaAHON
MEXaHUKH U KOMIBIOTEPHBIX TEXHOJOTUM ¢ M3MeHeHusiMU (0e3 n3meHenuit) Ha 20 roj.
ITporoxoi Ne or“ 7 20 T
3aBenyromuii kageapoit

Pabouas mporpaMmma paccMOTpeHa W MepeyTBepkKAeHa Ha 3acelaHuu Kadeapbl MPUKIaAHON
MEXaHUKH U KOMIIBIOTEPHBIX TEXHOJOTUM ¢ M3MeHeHUs MU (0e3 n3mMeHenuit) Ha 20 rog.
ITporoxoi Ne or“ 7 20 1.
3aBenyromuii kageapoit

Pabouas mporpamMMa paccMOTpeHa M MepeyTBEpXkACHA Ha 3acelaHuu Kadenpsl MPUKIaIHON
MEXaHHUKH 1 KOMITBIOTEPHBIX TEXHOJIOTUH C U3MEHEHHUsIMH (0e3 n3MeHeHui ) Ha 20 TO/I.
(13 29

[Tporoxoin Ne oT 20 1.
3aBenyromuii kageapoit




