MuHuCTEpCTBO HAyKH U BBICIIET0 00pazoBaHusi PO
denepanpHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaresIbHOE YUPESKICHUE
BBICIIET0 00pa30BaHUS
«CUBUPCKUU ®EJIEPAJIbHBINA YHUBEPCUTET»

PABOYASA IMTPOI'PAMMA JUCHUIIJIIMHBI (MO YJISA)

b1.B.J1B.06.01 KomaHnaHbI# TPOEKT MO pa3pabOTKe

MIPOrpaMMHOTO 0OECIICUCHUS
HanmMmeHoBaHue ancumnimnHbl (MO,D,yJ'IFl) B COOTBETCTBUU C y'~I66HbIM nfaaHom

Hanpapienre moAroToBKH / CICIIUATBHOCTh

09.03.04 ITporpamMmMHasi THKEHEPUS

HanpasnenHocts (mpoduiib)

09.03.04 ITporpamMHast UHXKEHEPUS

@ODMa O6VI‘IGHH$I 3a04Has
I'on Habopa 2019
o3 Siimis | AOKYMEHT [OANUCAH
1: YHUBEPCHTET | UNIVERSITY SNEKTPOHHOU noun”cbl-o

CepTtudimkar: 0082d105bb4b144beec62e009ca3e4216d8

Bnapeneu: ®rA0Y BO "CUBUPCKUW ®EAEPANBHBIA YHUBEPCUTET”

HOeicTeuteneH: ¢ 14 uronsa 2023 r no 06 okTaAGpa 2024 r.




PABOYAA IMTPOI'PAMMA TUCHUIIVIMHBI (MOIYJIS)

IIporpammy cocraBuim

cTapuuii npenojanarenb, Muxaines A.C.

AOJMXHOCTb, HULUWManbl, cbammn na



1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

[lenb wW3ydeHUS TUCIMIUIAHBL PACIIUPEHUE W YIIyOJICHUE KOMITCTEHITHH,
CBSI3aHHBIX C Pa3padOTKOW MTPOrPaMMHOTO OOECHEYCHUs, YMPABICHUEM IMPOEKTOM
o pazpabOTKE MPOrpaMMHOTO OOECTEUEHMs] OT CTa[AUM WHUIMUPOBAHUS N0 CTaauU
BHEJPEHUS W KOMaHJHOW pPabOTOM Haj MPOEKTOM Mo paspaboTKe MPOrpaMMHOTO
obecrieyeHusl.

1.2 3apauu u3dyyeHus JUCUMIJIMHBI

B coorBerctBun ¢ TtpeboBanusiMu PIOC BO k pesynabTaraM OCBOEHUS
mporpaMmbl  OakajmaBpuara — 3aJadaMd  M3Y4YEHUS  JUCIUIUIMHBI  SIBJISIETCS
paclMHeHue U yriayOiaeHue npodecCuOHATbHBIX KOMIETCHIIMN:

. CBSI3aHHBIX C HCIOJB30BAaHUEM TEOPETHUECKUX W TPAKTHUECKUX
3HaHUI B 00JIACTH YIIpaBlieHUs Pa3pabOTKOM MPOrpaMMHOTO 00ECTICUEeHNUS,

. CBSI3aHHBIX C YMPAaBICHHEM IMPOEKTaMH pPa3padOTKU TMPOTPaMMHOTO
oOecrieueHus OT CTaIUy MHUIIMMPOBAHUS IO CTAJH BHEIPCHUS;

. CBSI3aHHBIX C TPUMEHEHHEM YK€ CYIIECCTBYIOIIUX U (OPMHPOBAHUEM
HOBBIX PELICHU MPH pa3paboTKe MPOrpaMMHOTO 00ECIICUEeHNUS;

. CBSA3aHHBIX C CaMOCTOSITEIbBHOM HCCIIE0BATEeNIbCKOW  paboToi,

MPEINoJaraloield W3y4eHHe CYIISCTBYIONIMX METOJOB YIIPAaBICHHUS TPOCKTaMHU,
WHCTPYMEHTOB W CPEJCTB, HEOOXOAMMBIX IS PEUICHUS aKTyalbHOW, B acIeKTe
MPOrpaMMHONM WH)XCHEPUH, 3aa4d, B 3aBHUCHUMOCTH OT TpPEOOBaHWI 3aKa3dyWka |
0COOEHHOCTEH MPUMEHEHHS pa3pabaThIBAEMOTr0 MPOTPAMMHOTO O0eCTIeUeHHUS.

1.3 IlepedyeHb NUIAHUPYEMBIX Pe3yJabTATOB OOYYeHHS] MO JIUCHHUILUIAHE
(MOnyJII0), COOTHECEHHBIX ¢ IUIAHUPYeMbIMH Ppe3yJbTATAMH OCBOCHHS
o0pa3oBaTeJIbHOM POrpaMMBbl

Kog u HavmeHoBaHve nHavMkaTopa | 3annaHupoBaHHble pe3ynbTaTbl 06y4YeHus No AUcCLUMnuHe
OOCTWKEHNS KOMMETEHLN

IIK-11: I'0TOBHOCTH K BHINOJIHEHHIO AHAJIM3A MIPOOJIEMHON CUTyalluU
3aMHTEPEeCOBAHHBIX JIMII

[IK-11.1: Berssnsier 3HaTh METOABI U MHCTPYMEHTBI CUCTEMHOTO aHAIN3A [

CYLLIECTBEHHBIE SIBJICHMUSI M3YYEHHUs CJIOKHBIX CUCTEM U SIBJICHUH, METO/IbI

npoOJIeMHOI cUTyaluu ¢ YCTaHOBJICHUS] IPUYMHHO-CIIEICTBEHHBIX CBS3EH

YCTaHOBKOW IPUYUHHO- YMeTh NpoBOIUTH aHANIU3 IPEIMETHON 00acTH,

CJIEJICTBEHHBIX CBSI3€H MEKIY BBISBIIATH CHIELU(PHUUECKHE OCOOCHHOCTU MPeAMETHON

SBJICHUSIMU TIPOOJIEMHOM oOacTu

CUTYalNH Brnanets HaBbIKaMu BBISIBICHUS MPOOIeM NpeaMETHON
00J1aCTH ¢ YCTaHOBKOM NMPUYMHHO-CIIEECTBEHHbIX
CBsA3EH

[1K-11.2: [IpoBoaut 3HaTh METOBI MOJICTTUPOBAHUS TIPEIMETHON 00IaCTH

00CcyXIeHIE MOJIETTH
poOJIEMHO CUTYaIIUH C
3aUHTCPCCOBAHHBIMU JIMITAMU




ITK-11.3: Onpenenser
KaTeropuu BaXXHOCTHU MPoOIIeM ¢
UCIIOJIb30BaHUEM OLIEHKH

MOCJIEJCTBHI M yCTaHABIIMBACT
MPUYUH MPoOIIEM, KOTOPHIE
MOTYT OBITh YCTPaHEHBI 33 CUET
aBTOMaru3aIuu

IIK-12: CnocodHocTh K pa3padoTke Ou3Hec-TPeOOBAHNI 3aMHTEPECOBAHHBIX JIUIL

[IK-12.1: YMmeeT MogenupoBarb
OM3HEC-TIPOLIECCHI

3Harh MPOTrPAMMHBIE UHCTPYMEHTHI U HOTALUH JIJIS
MOJIEITMPOBaHUS OU3HEC-TIPOLIECCOB

[1K-12.2: CoGupaet u u3yvaer
3apOChl 3aMHTEPECOBAHHBIX
JML U GOPMYITHUPYET THIIOTE3bI
00 uX MOTpeOHOCTAX
OTHOCHTEIJIBHO CBOMCTB
CUCTEMBI

3HaTh MEeTO/bI cOOpa U aHanu3a TpeOOBaHMIH
3alHTEPECOBAHHBIX CTOPOH

IMK-12.3: Odopmmusier
TpeOOBaHHS 3aMHTEPECOBAHHBIX
JIUI] B IOKyMEHTE OM3HEC-
TpeOoBaHUH

3HaTh METOJbI U TEXHOJIOTUH BBISIBIICHUS,
cnenugpuKaluy U ypaBieHUus: TpeOOBaHUSIMU

[1K-12.4: IIpencrasnser
TpeOOBaHUS 3aMHTEPECOBAHHBIM
JIULIAM U 00€eCIIeYnBaeT
coryacoBaHue TpeOOBaHUM C
HUMHU

IIK-13: CnocobHocThb K hopmyin
CHCTEMBI

POBaHMIO IieJiell pa3paGoTKH MPOrpaMMHOI

IIK-13.1: 3HaeT MeTOabI
LeJIeoJIaraHust

3HaTh METOAMKH OLIEHKH 3((HEKTUBHOCTHU
LeJIenoJiaranus

YMmeTs popMyIupoBaTh 1eIH pa3paboTKU IPOrpaMMHOMA
CHUCTEMBI

[IK-13.2: Ymeer
(bopMyIHpPOBATh 1IENH, HCXOIS
U3 aHaIM3a npooieM,
MOTPeOHOCTEHN ¥ BO3MOXKHOCTEH

[1K-13.3: Onpenensier
3HaYMMBIE ITOKa3aTeIIn
NEeSITENLHOCTH O0BEKTA
aBTOMAaTH3alMU 1
YCTaHABJIMBACT I1€JICBHIC
3HAUCHHUH TTOKa3aTeneH
NEeSITENLHOCTH O0BEKTA
aBTOMAaTH3alMHU

[1K-13.4: Cornacyer uenu
CO3JIaHHST CUCTEMBI C
3aMHTEPECOBAHHBIMU JTUIIAMH

IIK-14: Cnoco0HOCTDH K pa3padoTke KOHIENIMH MPOrPAMMHOI CHCTEMbI




IIK-14.1: 3HaeT MeTOabI
KOHIICTITYJTbHOTO

IMPOCKTUPOBAHUA

[1K-14.2: Onpenensier u
ONMCHIBACT CUCTEMHBIHN
KOHTEKCT U TPaHUIIbI CUCTEMBI,
€€ KJII0UEBbIC CBOMCTBA U
OTpaHUYCHUS

[1K-14.3: Onpenensier u
OITMCHIBAET TEXHUKO-
SKOHOMMYECKHUE
XapaKTepUCTUKU BapUaHTOB
KOHIICTITYJTbHON apXUTEKTYPhI

3HaTh METOAMKY ITPOBEIECHUS TEXHUKO-IKOHOMUYECKHUX
pacy€TOB MTPOEKTHBIX PELIEHUI Ha pa3padOTKy
IIPOrpaMMHBIX ITPOJYKTOB

YMeTh onpenensiTh TEXHUKO-3KOHOMHUECKHE
XapPAKTEPUCTUKHU BAPUAHTOB ITPOEKTHBIX PEIICHUN HA
pa3paboTKy MPOTPaMMHBIX IMPOTYKTOB

BianeTs HaBbIKaMM CPaBHEHUS U OLIEHKH
MIPUMEHUMOCTH NMPOEKTHBIX PEIICHUH Ha pa3paboTKy
IIPOrpaMMHBIX ITPOJYKTOB

[1K-14.4: OcymecTBasier
BBIOOP, 00OCHOBAHUE U 3AILIUTY
BbIOPAHHOTO BapUaHTa
KOHILIETITY ATbHOW apXUTEKTYPbI

3HaTh BO3MOXHbIE BapUAHThI U XapaKTEPUCTUKHI
KOHLENTYAIbHBIX apXUTEKTYP MIPOrPAMMHBIX CUCTEM
YMmeTh pazpadbarbiBaTh U 0POPMIISTH APXUTEKTYPHBIN
KOHIIETITYyATbHBIA MPOEKT Ha pa3paboTKy MPOrpaMMHOM
CUCTEMBI

Bnaners HaBbIKaMu 0OOCHOBaHHUSI BBIOPAHHOTO
BAPHAHTA KOHLENTYATbHOW apXUTEKTYPbI TPOTPAMMHOMN
CUCTEMBI

ITK-15: CriocoGHOCTH K pa3padoTKe TEXHMYECKOr0 32JaHUA HA IPOrPaMMHYI0

cucTemMy

[TK-15.1: 3HaeT crangapTh
0hOpMIICHUS TEXHUYECKUX
3amaHnui

3HaTh OCHOBHBIE HOPMATUBHBIC IOKYMEHTHI
oopMIIeHHS TEXHUYECKUX 3aaHull Ha pa3paboTKy
MIPOrPaMMHBIX MTPOTYKTOB

YMmeTh pazpabarbiBaTh U MPaBUIBLHO OPOPMIISTH
TEXHUYECKOE 3a/1aHHe Ha pa3paboTKy MpOrpaMMHOTO
MPOJYKTa

Brnanets HaBbIKaMu pa3pabOTKHU TEXHUUECKOTO 3a/1aHuUs
Ha pa3pabOTKy MPOrpaMMHOI0 MPOAYyKTa

[1K-15.2: OnuceiBaeT 00BEKT
aBTOMaru3alivi U OIIUChIBACT
oOmye TpeOoBaHUs K CUCTEME

3HaTh NPUHIUITE K METOBI TIOJYYCHUS U
MIpECTaBICHUS POPMATBHBIX MOJIECH 00BEKTOB
ABTOMATH3AIIH

YMeTb COCTaBIATh OMHMCAaHUE OOBEKTOB aBTOMATU3AIUN
Biianetsr HaBbIKaMu (OpPMHUPOBAHUS MOICIICH 0OBEKTOB
AaBTOMATH3AIIMH U COCTABJICHUS ONTUCAHMSI TPEOOBAHUMN K
CHCTEME Ha OCHOBE MOJCIH 00bEKTa

[1K-15.3: OcymectBusiet
JIEKOMITO3HITUIO CUCTEMBI Ha
MOJICUCTEMBI, PacTIpe/IeIIsisl Ha
HUX 0011Me TpeOOBaHUS

3Harb IMPUHIUBI 1 METOJAbI CUCTEMHOI'O ITOAX0A4,
HUEPpaApXHU U B3aUMOCBA3U 3JICMCHTOB CUCTCMBbI
YMmeTh MMPOBOAWUTH ACKOMITIO3UINIO CUCTEMEBI HA
OACUCTCMBI

BJ'I&I[GTI) HaBbIKaMH BBIIIOJTHCHUS JCKOMIIO3HUIINHU
CHUCTCMBI Ha ITOACUCTEMBI 1 KOMITJICKCHI 3aJ1a4




[1K-15.4: PazpabarbiBaeT u

3HaTh MCTOAbI KAICHAAPHOI'O IJIAHUPOBAHUA, HOPMBI U

OTHCHIBAET MOPSAIOK paboT Mo
CO3JJaHHIO U C1a4€ CUCTEMBI C
MOCJIETYOLUM
MPEACTABIECHUEM U 3aIlIUTOMN
TEXHUYECKOTO 3a/1aHUs Ha
CUCTEMY

METOJIMKHU pacueTa 00beMOB M CPOKOB BBITIOIHEHHS
pabot

YMeTh COCTaBIISITh HEPAPXUIECKYIO CTPYKTYpPY padoT
MPOEKTa U OCYIIECCTBUTH KAICHIAPHOE TUIAHUPOBAHHE
MPOEKTa

Brnanets HaBbIKaMu pa3pabOTKU U OMHCAHHS MTOPSAKA
paboT MO CO37aHMIO U CIa9€ CHCTEMBI

IIK-17: I'0TOBHOCTH K NPEACTABJIEHNIO 3AMHTEPECOBAHHBIM JIULIAM KOHUENMIUN

NMPOrpaMMHOIl CHCTEMbI, TEXHUY

€CKOro 3aJaHusl 1 H3MeHEHU B HUX

[IK-17.1: IIpoBoaut
MPE3CHTAINI0 KOHIETIIINA U
TEXHUYECKOTO 3a/IaHus
3aHTEPECOBAHHBIM JIUIIAM,
OTBEYACT Ha BOIPOCHI
3aMHTEPECOBAHHBIX JIUII U
coOUpaeT MX OT3BIBBI

3HaTh OCHOBHBIC IPUHLIUIIBI PA3pabOTKH KOHIEMIINUU 1
TEXHUYECKOTO 33/IaHUs Ha TPOTPAMMHBIN IPOIYKT
VYMeTb pazpabarbiBaTh U yTBEP)KIaTh TEXHUYECKOE
3a[jaHA€ U KOHLETIIHMIO Ha TPOTPAMMHBIN IPOIYKT
BiianeTs HaBbIKaMU IIPOBENCHMS IIPE3CHTALUN
KOHIIETIIINY ¥ TEXHUYECKOTO 3a/1aHus
3aUHTEPECOBAHHBIM JIMLIAM

I1K-17.2: PactipocTpansiet
CBEJICHUS 00 N3MEHEHUSX B
COJIep’KaHUH KOHLETIIIUU U
TEXHUYECKOM 3a/IaHuu Ha
CUCTEMY

3HaTh METO/Abl AHATN3a TEKYILIETO COCTOSIHUE MPOEKTa
YMETh yTOUHSTH MPOEKTHYIO JOKYMEHTALUIO ITPU
W3MEHEHUHU TEXHUYECKUX PEIICHUI

Bnanerps HaBbIKaMW BHECEHUSI U3MEHEHUH B IPOEKTHYIO
JIOKYMEHTALIMIO IPY U3MEHEHNUU TEXHUYECKUX PELICHUIN

U pacrpoCTpaHeHUs CBEJICHUN 00 STUX U3MEHEHUN

IIK-3: Cnioco0HOCTH MPOBOAUTH
H UX BBINOJHEHHE

aHaJM3 TPeOOBaHUIl K IPOrPpaMMHOMY o0eclie4eHHI0

[1K-3.1: 3HaeT BO3MOKXHOCTH
CYILIECTBYIOILEH IPOrPaMMHO-
TEXHUYECKON apXUTEKTYpHI,
COBPEMEHHBIE METO10JIOTUN
pa3paboTKu IPOTrPaMMHOTO
o0ecrneueHHs U TEXHOJIOTUI
IIPOrpaMMHUPOBAHUS

3HaTh COBPEMEHHBIE aPXUTEKTYPhI IPOTrPAMMHbIX
CUCTEM, IPE/ICTABICHUS U MOJIENN KU3HEHHOTO IIUKJIa
MIPOTPAMMHBIX CHCTEM, METO/IbI, TEXHOJIOTUH U CPEJICTBA
pa3pabOTKH apXUTEKTYPhI CIIOKHBIX TPOTPAMMHBIX
CUCTEM

YMeTh BBIOUpATh HAMOO0IEE MOAXOAIIYI0 APXUTEKTYPY
¥ METOIOJIOTHIO JJIsl pa3pabOTKH MTPOTPAMMHBIX CHCTEM
Bnaneet HaBbIkaMu IPOEKTUPOBAHUS aPXUTEKTYPhI U
pa3paboTKu GyHKIIMOHATBHBIX MPOTPAMMHBIX MOJTYJICH
MIPOTrPaMMHBIX CUCTEM

[1K-3.2: YmeeT npoBoAUTH
AHAJIN3 UCIIOJIHEHUS
TpeOOBaHUM, BbIpa0aThIBaTh
BapUAHTHI PeaTH3aI[IH
TpeOOBaHMA, OLIECHUBATH U
000CHOBaHHE PEKOMEH1YEMBIX
pelIeHu

3HaTh MEeTOABI cOOpa, aHATM3a U CUCTEMAaTHU3alUU
TpeOOBaHUI K IPOrPaMMHBIM MPOTYyKTaM

YMeTh NpOBOIUTH aHATU3 IIPeAMETHON 00J1acTy,
BBISIBIISITH HH()OPMAIMOHHBIE TOTPEOHOCTH H
pazpabarbIBaTh TpeOOBaHUS K MPOTrPaMMHBIM IPOAYKTaM
Brnanets HaBbIKaMM COTIIAaCOBAHUS TPEOOBAHUM K
IPOrpaMMHOMY 00ECIIEUEHHIO C 3aMHTEPECOBAHHBIMU
CTOPOHAMHU




I1K-3.3: Biageet HaBBIKaMH
aHaIr3a BO3MOKHOCTEH
peanu3anuy TpeOoBaHUH K
MIPOTPaMMHOMY 00ECIICYEHHUIO

3HaTh BO3MOXHOCTH pealn3aluu TpeboBaHuil K
MIPOTrPaMMHOMY 00€CTICUEHHUIO

YMeTh aHaTU3UPOBaTh BOZMOXKHOCTHU peaTH3alliu
TpeOOBaHUH K TPOTPAMMHOMY 00€CIICUYCHUIO

Brnanets HaBbIKaMU MPOBEICHHS aHATN3a BO3MOXKHOCTEH
peanu3zanuy TpeOoBaHUMN K IPOrPpaMMHOMY

00ecIeueHUIO

[IK-3.4: OuenuBaet Bpems U
TPYJOEMKOCTH PEATH3AIUN
TpeOOBaHU K IPOTPaMMHOMY
o0ecreyeHuIo

3HaTh METO/BI OLEHKH TPYA0EMKOCTH pa3paboTKH
MPOTPaMMHOTO 00€CTICUCHUS

YMeTb IIIaHUPOBaTh MPOLECC OLICHKU TPYIOEMKOCTU U
CTOMMOCTH pa3padOTKH MPOTPaMMHOTO TIPOIYKTA,
BBI6I/IpaTB OIITUMAJIIBHBIC ME€TOAbI OLICHKHU

BrnajeTs HaBbIKaMU OIIEHKH BPEMEHH U TPYJO0EMKOCTH
peanu3anuu TpeOOBaHUN K TPOrPAMMHOMY
00€ECTIEYeHHIO; COTIIACOBAHUS TPEOOBAHUIT K
MPOrPaMMHOMY 0OECTICUYEHHIO C 3aMHTEPECOBAHHBIMU
CTOpPOHAMHU

ITK-4: Cnioco0HOCTh K pa3padoTke TeXHUYECKUX clelU(PUKALUI HA TPOrPaAMMHbIe
KOMIIOHEHTbI M B3aUMOJIeiiCTBHE MEeKAy HUMH

I1K-4.1: 3HaeT sA3BIKK
dbopmanuzanum

(G YHKIIMOHATBHBIX
crierpUKaIHiA, METOJBI U
npueMbl (popManTu3aluy 3aaad,
METOJIbI U CPEJICTBA
MIPOCKTUPOBAHUS ITPOTPAMMHOTO
obecncucHHs

3HaTh OCHOBHBIE TPEOOBAHMS K TPOTPAMMHOMY
00ecIeueHno, COBpEMEHHbIE METOI0JIOTUU U
TEXHOJIOTHY TIPOCKTUPOBAHUS U HCITOJIb30BaHMs 0a3
TaHHBIX, S3BIKH (POPMUPOBAHUS (PYHKIMOHATEHBIX
crienuukarit

YMeTb NpUMEHSTh METO/IBI M CPEJICTBA pa3pabOTKH
TEXHUYECKUX CHenn(UKAIHA TPOTpaMMHOTO
obecrieueHHs

Brnanets HaBbIKaMU PUMEHEHUSI METOJIOB U CPEZICTB
pa3pabOTKN TEXHUYECKHX CTIeIU(pUKALNH,
MPOEKTHUPOBAHMUSI TPOrPAMMHOT0 00eCTIeUeHUS

[1K-4.2: YmeeT BoIOUparh
Cpe/CTBa peann3aliu
TpeOOBaHUH K MPOTPAMMHOMY
o0ecreyeHn1o, BbIpadaThIBaTh
BapHaHTHI peaTH3aIIH
POrpaMMHOTO 0OecTeueHus,
POBOJUTH OIICHKY H
000CHOBaHNE PEKOMEHTYEMBIX
peueHui

3HaTh MPUHIUITEI OpTaHU3aIs pa3paboTKU TpeOOBaHUT
K MPOTPaMMHBIM CPEJICTBAM

YMeTh NPOBONUTH aHATIN3 TPEOOBAHUN K MPOTPAMMHOMY
00ecrnevYeHnI0; BhIpa0daThIBaTh BAPUAHTHI PeaTH3allin
TpeOOBaHU; IPOBOJIUTH OIIEHKY U 00OCHOBAHHE
PEKOMEHIyEMBIX PELLICHUI

Bnaners HaBbIKaM¥M IPOBEAECHHUS aHATH3a BO3MOKHOCTEM
peanu3anuu TpeOOBaHUN K TPOrPAMMHOMY
obecreueHnto

[1K-4.3: Pa3pabarsiBaeT u
CoracyeT TEXHUYECKUE
crienduKamy Ha
MPOrpaMMHBIE KOMITOHEHTHI U
X B3aHMO/ICHCTBHE C
APXUTEKTOPOM IIPOTPaAMMHOTO
obecrieueHHs

3HaTh CTaH/IapThl COCTABICHMSI TEXHUYECKOMN
crienr(UKaluy Ha TPOrpaMMHbIE KOMITOHEHTBI
YMeTb onpenenaTb COOTBETCTBUS MEKLy HOPMaMH
CTaH/1apTOB, OMUCAHUM TpeOOBaHUN U
(YyHKIIMOHUPOBAHUEM MPOTPAMMHOTO 00€CIIEUEHHUSI
Bnanets HaBbIKaMu pa3pabOTKU TEXHUYECKUX
cnenugpuKaluii Ha MPorpaMMHbIE KOMIIOHEHTHI U UX
B3aUMOJICHCTBUE




IT1K-4.4: Pactipenenser 3ananus
MEXly IPOrpaMMHUCTaMU B
COOTBETCTBUM C TEXHUYECKUMU

3HaTh OCHOBHEBIC MIPUHIIUIIBI B3aUMOJICHCTBUS B
KOJITICKTUBEC
YMeTh OCYHICCTBJIATH KOHTPOJIb BBITIOJIHCHUA 3a/1a49 U

crienupuKanusIMu 1
OCYILECTBIISIET KOHTPOJIb
BBIMTOJTHEHUS 3a0aHUI

MOBBIIIATH AP PEKTUBHOCTD B3aUMOJICUCTBHS MEKTY
COTPYAHUKAMHU

BraneTs HaBbIKaMH TUTAHUPOBAHUS paOOTHI KOMaH/IbI U
KOHTPOJISI KX pabOTHI

ITK-5: Cnoco0HOCTH K NPOCKTHPOBAHUIO IPOTPAMMHOIO o0ecre4eHusi 1 BHECEHUIO B
HeEro M3MEHEeHHU ¢ Y4eTOM TeXHHUYeCKUX cnenupuranuii u TpedoBaHmil

3AaUHTECPECOBAHHBIX CTOPOH

[IK-5.1: 3naeT npuHIUIBI
MOCTPOEHHUS APXUTEKTYPbI
IPOTrPaMMHOT0 0OecrieueHHs U
BUJIBI APXUTEKTYPBI
IPOTrPaMMHOTO oOecrieueHus,
TUIIOBBIE PELICHUS, ONOINOTEKU
IPOTPaMMHBIX MOJIYJICH,
1a0JIOHEI, KJIACCHI 00BEKTOB,
UCIIOJIb3yeMbIe P pa3paboTke
MIPOTPAMMHOTO O0eCIIeUeHUs

3HaTh TUIOBBIE PEIICHNUs, OUOIMOTEKH MPOrPAMMHBIX
MOJ1yJIeH, 1a0JIOHBI, KIacChl 00BEKTOB, UCTIOIb3yEMbIE
pU pazpaboTKe MPOrpaMMHOro obecreueHus

YMeTh 000CHOBBIBAaTH BBIOOP METOJIOB U CPENICTB
MIPOEKTHUPOBAHMSI TPOrPAMMHOI0 00ecreueHus
BitaneTs HaBBIKAMY UCIIOJIB30BAHUS OMOINOTEK
MIPOrPaMMHBIX MOJIyJIeH, 111a0JI0HOB, K1aCCOB 0OBEKTOB
pu pazpabOTKe MPOrPaMMHOTO 00€CTICUeHUS

[IK-5.2: YmeeT ucnosib3oBarb
CYILIECTBYIOIINE TUTIOBHIE
pelieHus 1 mabIoHbI
MPOEKTUPOBAHUS MPOTPAMMHOTO
oOecrnieueHus, IPUMEHATD
METO/JIbI U CPEJICTBA
MPOEKTUPOBAHUS TIPOTPAMMHOTO
obecrnieueHus, CTPyKTyp
aHHBIX, 0a3

JAHHBIX, TPOTPAMMHBIX
uHTEepdEeiicoB

3HaTh COBPEMEHHBIE MOJIEIHN U TEXHOJIOTUU
MIPOEKTHUPOBAHMS U Pa3pabOTKH MPOrPAMMHOIO
obecneueHus

YMeTh NpUMEHATh METOBI U CPEACTBA IPOEKTUPOBAHUS
MIPOrpaMMHOI0 OOECTIeueHusl, CTPYKTYp JAaHHbIX, 0a3
JAHHBIX, TPOTPAMMHBIX HHTEp(ecoB

BnaneTts HaBbIKaMH pa3pabOTKU KOHLIENITyaTbHON
MOJIEIIY IIPOTPAMMHOM CUCTEMBI U €€ KOHLIENI Ty AITbHOTO
MIPOEKTUPOBAHHUS

[1K-5.3: Pa3pabarsiBaer,
U3MEHSIET U COTJIaCOBBIBACT
APXUTEKTYPY TPOTPAMMHOTO
o0ecrevyeHust ¢ CUCTEMHBIM
AHATUTUKOM M apXUTEKTOPOM
MIPOTPaMMHOTO OOeCIIeUeHUs

3HaTh MPUHIUIBI TOCTPOCHUS APXUTEKTYPHI
MPOTPaMMHOTO 00ECTICUCHUS M BUIBI ApXUTEKTYPHI
MPOrPaMMHOTO O0eCTICUeHUsI

YMeTh BHINOJIHATH KOHIENTYAThHOE MOICTTHPOBAHHE U
MIPOECKTUPOBAHUE APXUTEKTYPhI MPOTPAMMHOTO
olecrnieueHus

Brnanets HaBbIKamMu pa3pabOTKH, U3MEHEHUS U
COTJIaCOBAHMSI QDXUTEKTYPBI IPOTPAMMHOTO
o0ecrnevYeHns ¢ CUCTEMHBIM aHATUTUKOM H
APXUTEKTOPOM MPOTPAMMHOTO 00ECTICUCHHUS

[1K-5.4: OcymectBiser
MPOEKTUPOBAHUE CTPYKTYP U
0a3 JaHHBIX, a TAKXKe
MpOrpaMMHBIX UHTep(hercoB

3HaTh NPUHIUIBI XpaHEHUS U 00pabOTKU JaHHBIX B
0a3ax JaHHBIX; KJIacCU(UKALMIO 633 TaHHBIX 110
CTPYKTYpE, IPUHIIMITHI TPEICTABICHUS HH)OpMaIUU
YMeThb onpenenuTs HeoOXouMble (PYHKIMOHATbHBIE
BO3MOXXHOCTH npoektupyemoit CYBJI

Brnanets HaBbIKaMu pabOTHI € SI3bIKOBBIMU CPEJCTBAMU
MaHUTYJTMPOBAHHS JAHHBIMHU

IIK-7: I'0TOBHOCTH K BBLINOJIHEHHIO PYYHOI'0O 1 aABTOMATU3UPOBAHHOI'O TECTUPOBAHUSA




[IK-7.1: 3HaeT TEXHUKU

3HaTh THIIBI ,ZLe(l)eKTOB, METOJbI U CITOCOOBI

TECTUPOBAHUSI

TECTUPOBAHUSA

YMeTh COCTaBIATh TUIaH TECTUPOBAHMSI, OTIPEIENIATh
OEJIr U 3aJa41 TECTUPOBAHUA, COCTABJIATh TCCTOBBIC
BapUaHThI

BJ'Ia}IeTI) HaBbBIKaMH KU CII0JIb30BaHUA pa3sIMYHBIX
METOJIOB PyYHOTO M aBTOMAaTHYECKOTO TECTUPOBAHHUS
MPOTPaMMHOTO 00€CTICUCHUS

TIK-7.2: YMeeT nonb30Barbes
CHEIUATBLHBIM MPOTPAMMHBIM
oOecrieyeHueM s
ABTOMAaTH3HPOBAHHOTO
TECTUPOBAHUA

3HarL HHCTPYMCHTBGI BBIIIOJIHCHUA TECTOB

YMeTh OpraHn30BBIBATh MPOLIECC TECTUPOBAHUS
HPOrPaMMHOTO 00ECTIEYEHHSI C UCTIOIb30BAHNEM
CTIEUAITBEHOTO MTPOTPaMMHOTO O0eCTIeYeHUs ISt
ABTOMaTH3MUPOBAHHOTO TECTUPOBAHHS

Braners HaBbIKaMH IPUMEHEHHS MHCTPYMEHTATBHBIX
CpCACTB BBINTOJIHCHUA TECTUPOBAHUA

[TK-7.3: B3auMoaeicTBYET C
pa3paboTYUKaMH U TPOBOAUT
pyuHoOe U (Wi1n)
ABTOMAaTHU3UPOBAHHOE

TCCTUPOBAHUEC B COOTBETCTBUU C

IUTAaHOM TECTHPOBAHUS U
AQHATTM3UPYET NOTYYCHHYIO
CTaTUCTHKY, OPOPMIISS UX B
COOTBETCTBHUH C TPEOYEMBIM
dbopmarom

3HaTh MPUEMBI TECTUPOBAHHUS Ha PasHbBIX (a3ax
pa3paboTKu MPOTPaMMHOTO MPOIYKTa

YMeTh NpoBOIUThH TECTUPOBAHUE, AHATU3UPOBATH
pe3yJIbTaThl TECTUPOBAHUS

Bianers HaBbIKaMM BBIIIOJHEHUS] HEOOXOAUMBIX BUJIOB
TECTHUPOBAHUS B COOTBETCTBUHU C IJIAHOM TECTUPOBAHMUSI,
MOJTyYCHHS JaHHBIX 00 0XKHJIAEMBIX U PEATbHBIX
pe3ysbTarax TECTUPOBaHUS, IPOBEPKU Ha COOTBETCTBHE
IIOJIyYE€HHBIX PE3yJIbTaTOB, UCCIIEIOBAHUS
HEKOPPEKTHBIX Pe3yJIbTaTOB TECTUPOBAHUS, TPOBEPKU
TECTOBOTO CIIEHApHsI Ha OIIMOKY B IaHHBIX MPOBEPKU
BBITIOJTHEHUSI IOCTUTHYTOM 11€71M TeCTUPOBAHMUS
TECTOBBIM CLICHAPUAM

YK-3: CnnocodeH ocyniecTBJIsITh €

CBOIO POJIb B KOMaH/I€

OLlHAJIbLHOE B3AUMOJECHCTBHE H pe€aan3oBbIBATH

VYK-3.1: [Touumaet u
omnpenenser 3pPpeKTUBHOCTD
UCTIOJIB30BaHMUs CTPATETuN
COTpYyIHHYECTBA

3HaTh CBOIO POJIb B KOMaHIHOM paboTe, UCXOIS U3
CTpaTeruu COTPYIHUYECTBA ISl JOCTUKEHUS
MOCTAaBIICHHOM IIEJIH.

YMeTh aHaTU3UPOBaTh CBOIO POJIb B KOMaHAHOM paboTe,
WCXOJI U3 CTPATETUN COTPYAHUYECTBA TSI IOCTUKECHUS
MOCTAaBJICHHOH LIeIN

Bnaners HaBbIKaMH OLICHKH CBOEH POJIA B KOMAaHIHOM
paboTe, UCXOMS U3 CTPATETUU COTPYIHIUUECTBA JIsI
JIOCTHKEHMS ITOCTABIICHHOM IIeIH

VK-3.2: YYuTBIBacT B
COBPEMEHHOM JIeATSIIBHOCTH
OCOOCHHOCTH MOBEICHUS B
OOIICHHMSI pa3HBIX JIOJCH

3HaTh OCHOBHBIE NIOBEIEHYECKUE CTPATErUU
Brnanets HaBbIKaMu MJIaHUPOBAHUS U OPraHU3aALUN
KOMAaHJTHOM paboThI

VK-3.3: CoTpynHu4aer ¢
APYTrUMHU WICHAMUA JJIA
JOCTHUKEHHS TIOCTaBJICHHON
e

3HaTh METOLI KOMAaHIHOT'O B3aUMOJIEHUCTBUSI
YMeTh COTPYTHUYATH C IPYTUMU YWICHAMHA KOMaHAbI JJIs
IOCTMKEHUS MIOCTABIIEHHON LIEIH

1.4 Oco0eHHOCTH peau3alMu U CIUTLTHHBI

SI3pIk peanmu3auuu JUCUUILIMHBL: Pycckuu.
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JucnunnuHa (Moyib) peanusyercs ¢ npumeHenueMm 20 u IOT

URL-anpec u Ha3BaHWE 3JIEKTPOHHOTO oOydaromiero kypca: https://e.sfu-
kras.ru/course/view.php?id=18894.
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2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

CCM
Bcero, N
. 3a4ETHBIX
Bun yue6HO# paboThI JE—
(akam.gac)
KonrakTHas padora ¢ 2,17 (78)
npemnoaaBaTeseM:
MPAKTUYECKUE 3AHATHUS 2,17 (78)
CamocrosiTesqbHas padora 14,5 (522)
o0yualommxcsi:
KypCOBOE IPOEKTHPOBAHHE Jla
(KID)
KypcoBas padota (KP) Her
pomexyrounas arrecrauus | 0,33 (12)
(3auér)
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3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

/o

Mopynu, Tembl (pa3esnbl) TUCITUATITHHBI

3angaTusa
JIEKIMOHHOIO
THUIIA

3aHATUS CEMUHAPCKOTO TUIA

CeMuHapsbl u/uinu
IIpakTnueckue
3aHSTHS

JlaboparopHsie
paboThI W/unu
[IpakTHKyMBI

CamocrosiTenpHas
paboTa, ak. yac.

Bcero

B Tom
yucrne B
3n0C

Bcero

B Tom
yucne B
aINoC

Bcero

B Tom
yucrne B
3n0C

Bcero

B Tom
YHCJIE B
DUOC

1. Ilponecc MHUIMANMH MTPOEKTA 10 pa3padoTKe MPOrPaMMHOr0 o0ecneyeHust

1. ®opmupoBaHue MpoeKTHONW KoMaHAbl. COOp U aHATU3
ousHec-TpeboBanuii. PaspaboTka KoHIENIUN
IPOrpaMMHOTO MPOTYKTA.

2. ®opMupoBaHUE TPOSKTHOM KoMaH b1, COOp M aHATN3
omsHec-TpeboBanuii. PaspaboTka KoHIENIIMN
MPOrPaMMHOTO MPOTYKTA.

36

2. Ilpouecchl ynpapJjieHUs1 MPOEKTOM 10 pa3padoTKe NPOrpaMMHOro0 0dec

CYCHUSA

1. IlnanupoBaHue 1esei u coaep kaHus IpoeKTa.
KanennapHoe manupoBaHye paboT MpOeKTa.
[TnanupoBanue kauecTBa. [InaHupoBanue ynpapieHUs
pHUCKaMu

2. [InannpoBaHue 1eJIeH U COIepKaHUS MPOEKTA.
Kanennapuoe mianupoBanme paboT MPOEKTa.
[InanupoBanue kayectra. [InanupoBanue ynpaBiaeHuUst
pUCKaMu

42
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3. Ilpoueccel ynpasjeHusi TPeOOBAHUSIMH K POrPAMMHOMY 00ecriedeHuI0

1. Coop TpeboBaHMit K TPOrPaMMHOMY MPOAYKTY. AHAIN3
TpeOOBaHUIl K IPOrpaMMHOMY MPOAYKTY. Dopmanu3anus
TpeOOBaHU K MPOTPaMMHOMY TIPOyKTy. PazpaboTka
cneuruKanmuy TpeOOBaHUH K MPOrpaMMHOMY MPOAYKTY

2. COop TpeboBaHuUl K IPOrpaMMHOMY MPOAYKTY. AHAIU3
TpeOoBaHUI K MPOrpaMMHOMY MPOAYKTY. Dopmanu3anus
TpebOBaHUM K MPOrpaMMHOMY TIPOyKTy. PazpaboTka
cnernuduKkanu TpeOoBaHUN K MPOrpaMMHOMY MPOIYKTY

42

4. HpOIICCCLI IMNPOCKTHPOBAHUSA IIPOrpaMMHOI0 odecnmeyeHUs

1. Cozpanne Mozieny B3aMMOJIEUCTBUS C TI0JIb30BATEIIEM.
[TpoekTrpoBaHuE apXUTEKTYPhl IPOTPaMMHOI0O MPOAYKTA.
DopMUpPOBaHUE MOYJIBHON CTPYKTYpPBI IPOTPaMMHOI0
npoaykra. OnucaHue arropuTMOB MOJ1yJIEd TPOrPaMMHOTO
npoaykrta. [IpoektupoBanue nHTepdencoB MporpaMMHOro
npoaykra. Onucanue HHPOPMAITMOHHOTO 00ECTICUSHUSI 1
CTPYKTYpbI 0a3bl TaHHBIX

2. Co3gaHue MOJENH B3aUMOJICUCTBHUS C MOJIb30BATEIIEM.
[IpoexTupoBaHre apXUTEKTYPbl TPOTPaMMHOTO MPOAYKTA.
®opMHUpPOBaHKUE MOYJIBHOU CTPYKTYPbI IPOrPaMMHOTO
npoaykra. Onucanue arropuTMOB MOJTyJIeld TPOrPaMMHOTO
npoxaykra. [IpoexTupoBanue nHTEp(HEHcoB MPOrpaMMHOTO
npoaykra. Onucanue nHPOPMAITMOHHOTO 00€CTICUeHUS U
CTPYKTYpHbI 0a3bl JaHHBIX

36

5. Ilpouecchl peaju3amuu NPOrpaMMHOro odecieyeHust

1. PazpaboTka mpoTOTHIIAa IPOrPaMMHOTO MPOIYKTa

2. PazpaboTKa mpOTOTHIIA IPOrPAMMHOTO MPOIYKTa

96
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3. PazpaboTka penu3-Bepcuu mporpaMMHOTO MPOAYKTA.
Brinmyck penuns-Bepcun nporpaMMHOTO NPOAYKTa.
PazpaboTka MpoeKTHOM JOKYMEHTAIIUN

36

4. PazpaboTka penu3-Bepcruu IpOrpaMMHOTO MPOTYKTa.
Brinyck penus-Bepcun NporpaMMHOTO MPOTYKTa.
Pa3paboTka MpoeKTHOMN TOKyMEHTauU

214

6. Hpoueccu MCNbITAHUI NporpaMmMHoOro odecnneyeHust

1. KoMmIuiekCHOE TECTMpOBaHUE IIPOTPAMMHOTO MTPOLYKTa.
Bepudukanus nporpammuoro npoaykra. OreHka kauecTsa
IIPOrpaMMHOTO IPOJIYKTa

14

2. KoMI1eKCHOE TECTUPOBaHNE IPOIPAMMHOTO ITPOIYKTa.
Bepuduxkarus nporpammuoro npoaykra. OleHKa KadecTBa
IIPOrpaMMHOTIO MPOJIYKTa

56

Bcero

78

522
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4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBLIC U31aAHUA:

Poiic V., lltepes ., Bennpos A., boam b. Ypasnenue npoekramu 1o
CO3JIaHHIO TTPOTPAMMHOTO oOecTieueHus. Y HUPUITUPOBAHHBIN TTOAXO
(Mocksa: JIOPN).

ITanoB A. H. YnpaBnenue npoektamu Ha ocHOBe ctangapta PMI PMBOK.
Wznoxxenune Merononoruu u onbIT npuMmeHeHusi(Mocksa: BUHOM,
Jlaboparopust 3HaHUI).

Jlunaes B. B. Uenoseueckue pakTopsl B MpOrpaMMHON HHKEHEPHH :
pPEKOMEHJauU U TpeOOBaHUS K MPOPeCcCHOHATHHON KBATU(UKALIUN
cneruanucToB: yueoank(Mocksa: [lupekr-Menua).

Jlunaes B. B. TectupoBaHne KOMIIOHEHTOB U KOMILJIEKCOB ITPOTPAMM:
yueOHuk(Mocksa: Jlupekr-Menua).

Opinos C.A. [IporpammHast HHXeHepHsl. Y UeOHUK /IS BY30B. 5-€ U3/1aHHe
O0OHOBJIEHHOE U A0mN0JIHeHHOE. CTaHaapT TpeTbero nokosyeHus.(CaHkr-
[TerepOypr: Iutep).

Marmusen 1O. A., Torones B. B., [luOynbckuii I'. M., Kazaanesa 10. M.
AHanu3 TpeboBaHu K ”HQOPMAIMOHHBIM CUCTEMaM: JIEKTPOH. y4eo.-
Meto. komiuieke aucuuruinabl(Kpacuospek: UTIK COY).

Jlumaes B. B. Ceptudukanus nporpaMMHBIX cpencTB: yueOHnk(MockBa:
Hupext-Menua).

AgnommmH C. M. Undopmaruzanus OuszHeca. Ynpasienue puckamu(Mocksa:
JMK Tlpecc).

JIunaes B. B. IIporpammHas nHKEHEpHUs CIOKHBIX 3aKa3HBIX ITPOrPAMMHBIX
MPOIYKTOB: YueOHOE mocoOue 1J1si By30B MO HAIIPABJICHHUIO TTOATOTOBKHU
«ABTOMAaTH3AIIMSI TEXHOJIOTUYECKUX MPOLIecCOB U Mpou3BoACcTB" (MockBa:
Jupexr-Menna).

4.2 JIMueH3UOHHOe ¥ CBOOOIHO PacHpoCTpaHsieMoe MPOrpaMMHOe

obecrevyeHue, B TOM YHCJIe 0T€YeCTBEHHOr0 MPOM3BOACTBA (IIPOrpaMMHoOe
obecnevyeHne, HA KOTOPOEe YHUBEPCUTET UMeeT JIMLEH3HUI0, a TAK:Ke CBOOOTHO
DACIDOCTDAHAEMOE MDOrDAMMHOE o0ecredeHmne):

1.

 aTerpupoBanHas cpea pa3paboTKU MPOrpaMMHOTO 00eCICUeHHSI
(Microsoft Visual Studio, Eclipse, PyCharm)

* Cucrema ynpasienus 6azamu nanubeix (Microsoft SQL Server, PostgreSQL)

4.3 NUuTepHeT-pecypchl, BKIWYAA NpodeccuoHATIbHbIEe 0a3bl JaAHHBIX
U uHGoOpMalUOHHbIEe CIIPABOYHbIE CUCTEMbI:

DnekTpoHHas onbmoTeyHas cuctema «CDOVYy.,

S ®@oHa OLIEHOYHBIX CPEICTB

OrneHOYHBIE CPEICTBA HAXOAATCA B MPUIIOKEHUU K pabdodnM MporpamMMam

IUCIIUILINH.
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6 MartepuajJbHo-TeXHHYeCKasi 0a3a, HeoOXonMMasi JJIsl OCYyLIEeCTBJICHHUS
00pa30BaTEJBLHOIO MPOLECcca MO AMCHUILIHHE (MOLY.II0)

VYyeOHble ayAUTOPHUH VIS TPOBEJCHUS MPAKTUUECKUX 3aHATUN, KYPCOBOTO
MIPOCKTUPOBAHMS, TPYIIOBBIX U HHAUBUIYATbHBIX KOHCYJIbTAINH, TEKYIIETO
KOHTPOJISI U IPOMEKYTOUHOM arTecTalliy, COIeprKallie CeIUaTu3uPOBAHHYIO
Me0Oelb, KOMITBIOTEPHI C MOAKIIOYeHHEM K ceTh HTepHeT (HeorpaHnYeHHbIN
JOCTYT) B 00ecTieueHrneM J0CTyIa K CUCTEME BUPTYAIbHBIX MalllUH;
JIEMOHCTPAIIMOHHOE 000pYT0BaHUEe (MHTEPAKTUBHAS JIOCKAa O0OPAaTHOM MTPOCKITUH,
MIPOEKTOP, IKPaH /I MPOEKTOPa), MapKEpHas JOCKa, IOCTYM K OECIIPOBOIHOM CETH
WI-FI. A takxe moMeIieHue JIjisi CaMOCTOATEIbHON padoThl OCHAIIICHHOE
KOMITbIOTEpaMU C MOJKJIIOYEHUEM K ceTH MHTepHET (HeorpaHuYeHHbIN A0CTYIT) U
o0ecreyeHreM JI0CTyIa B 3JIEKTPOHHYI0 HH(OpMaLMOHHO-00pa30BaTEIbHYIO
cpeny COY.
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