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1. IEJA U 3AJJAYU OCBOEHUS JUCLHUIIJIUHBI:

Heabio npenosaBaHus JUCHUILIHHBI IBISIETCS COPMUPOBATH Y CTYICHTOB MPEICTABICHUE O
COBPEMEHHBIX IPOIECCax IPOCKTUPOBAHMS, pPa3pabOTKH, TECTUPOBAHUS W OIKCIUTyaTallUH
NPOrPaMMHOTO TPOJIYKTa M 00 OCHOBHBIX METOOJIOTHSIX IPOCKTHPOBAHUS MPOTPAMMHOIO
obecrieyeHus.

3amaum 0cBOEHUs TUCHUTLUIHHBI:

U3y4CHHUE W CPABHUTENBHBIN aHATN3 COBPEMEHHBIX IPOLECCOB NPOCKTHPOBAHHUS M
pa3pabOoTKX MPOTPAMMHBIX POTYKTOB;
U3y4eHUE MPUHIMIIOB M METOJOB OLEHKM KadecTBa M YIPABICHUS KadecTBOM
IPOrpaMMHOT0 POJYKTa;
npuoOpeTeHne NPAaKTHYECKUX HABBIKOB (DOPMHUPOBAHMS M aHAIHM3a TPEOOBAHUIL, OLCHKH
Ka4eCTBa U TECTUPOBAHUS IIPOTPAMMHBIX ITPOJTYKTOB

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII:
Kypc Bxonut B ocHoBHYyt0 4acth (b1) mucrumnuu nanpaenenuss OcHoBHoil OOpa3oBaTenbHOM
[Tporpammbr  OakanaBpwara 1o HanpabieHuto nogaroroBkn  09.03.03  «IIpuxmagHas
uHpopmaTuka» npodmib «uHGopmMarmoHHas chepar.

[Tpu 3yyeHnn NaHHOW TUCIMIUIMHBI UCTIONB3YIOTCS KOMIETCHIIUH, COPMHUPOBAHHBIC B
CIEeIYIOIUX AMCHUIUIMHAX: MeTonAbl aHanmu3a mnpeameTHbix oOmactedt (IIK-1, I1K-4: 3nath -
ocHOBBI co3nanus [10, ymeTs - monOupaTh METOAOIOTHN MPOCKTUPOBAHMS B 3aBHCUMOCTH OT
peliaeMbIX 3a7ad, UMETh HABBIKM HCIOJIB30BAaHHUS METOIOJIOTHM CTPYKTYPHOTO U OOBEKTHO-
opuentupoBannoro I10, BiaxeTs - cocodamu BHeapenus [10), pazpaboTka U cTaHIapTH3ALUS
IporpaMMHBIX cpeactB u uHMopMmanuonubix cuctem (OITK-4, OIIK-8, ITK-2, I1IK-4: 3Hath -
OCHOBHbIE cTaHJapThl 1o pa3padorke [1O, ymers — ucnonb3oBaTh CTaHAApTHI MpPU BbIOOpE
meTononoruit co3ganus [10, BnageTs — cnocobaMu MPUMEHEHHsI METOA0JIOT M MPOSKTUPOBAHUS
npu pa3paboTke HH(GOPMALMOHHBIX CHUCTEM). [Ipy wu3ydeHMM JAaHHOM JHCUMIUIMHBI
3aKJIQABIBAIOTCS. 3HAHUS U (OPMHUPYIOTCS KOMIIETEHLMH JUISl BBINOJHEHUS KYPCOBBIX H
BBIMTYCKHBIX KBAIH(PUKAIIMOHHBIX PaloT.

3. NEPEYEHD IJIAHUPYEMBIX PE3YJIbTATOB OBYUYEHHUS [TO
JTUCHUILIMHE (MOAYJII0), COOTHECEHHBIX C
MJIAHUPYEMBIMHU PE3YJIBTATAMU OCBOEHUSI OCHOBHOM
MPO®ECCHUOHAJBHON OBPA3OBATEJBLHON ITPOTPAMMBI

KOI[ M HAMMCHOBAHHE

Hepeqem) MJIAaHUPYEMBIX PE3yJIbTaTOB oﬁyqeﬂnﬂ Mo TUCIHUIIJINHE

peajan3yeMoi (MoAyJ110), COOTHECEHHBIX ¢ HHAMKATOPAMM J0CTHKEHHUS
KOMITeTeH K KOMITeTeH LHii
OIlK-4 - cnocoben | 3HaTh: OCHOBHBIE CTAHJAPTHI OPOPMIICHHUS TEXHUUECKON

y4acTBOBaTh B pa3paboOTKe
CTaHJApTOB, HOPM, TIPABUII,
a TaKke  TEeXHUYECKOU
JMOKYMEHTAIMH, CBA3aHHON
c poheCcCUOHANTBHOMN
JIESITETIbHOCTRIO

JOKYMEHTAIlUU Ha Pa3IUYHbIX CTAAMSIX KU3HEHHOTO IHKIIa
UH()OPMAIIMOHHOM CHCTEMBI.

YMeThb: IpUMEHSTH CTaHIapThl OPOPMIIEHHS] TEXHUYECKOMH
JOKYMEHTAIIMHU Ha Pa3JINYHbIX CTAAMSX )KU3HEHHOIO IIMKJIA
MHGOPMAIIMOHHON CUCTEMBI.

Buiasers: HaBbIKAMU COCTABJICHUSI TEXHUYECKOHN TOKYMEHTAIMM Ha
pa3NUYHbIX ATaNax KU3HEHHOTO LMKJIA HH()OPMAIIMOHHON CHCTEMBI

OIlIK-8 -
NPUHUMATH
yIpaBJIeHUH

croco0en
y4yacTue B
MPOEKTaMU

3HaTh: OCHOBHBIE TEXHOJIOTUU CO3JaHMs U BHEPEHUS
MH(POPMAIIMOHHBIX CUCTEM, CTAaHAAPThI YIPaBICHUS KU3HEHHBIM
IIUKJIOM UH(QOPMAIIMOHHON CHCTEMBI.
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CO3JaHMs
WH(POPMAITMOHHBIX CHCTEM
Ha CTagusgX JKH3HEHHOI'O
LHKJIa

YMeTh: OCYIIECTBIIATh OPTaHU3AIMOHHOE 00ECIICUCHHE
BBITIOJTHEHUS pa0dOT Ha BCEX CTAIUAX U B MPOIIECCAX KU3HEHHOTO
IUKJIa THPOPMAITMOHHON CHCTEMBI.

Baagerb: HaBLIKAMH COCTaBJICHUS IUIAHOBOM U OTYETHOH
JIOKYMEHTallUuU 1o YIPABJICHUIO MPOEKTaMH CO3JdaHHs
WH(POPMAIIMOHHBIX CUCTEM Ha CTaJIUSAX KU3HEHHOTO IHKJIIA.

OIIK-9

Criocoben MPUHUMATH
ydyacThe B  peaju3aluu
podeCCHOHATTLHBIX
KOMMYHUKAIUH c
3aWHTEPECOBAaHHBIMU
YYaCTHUKAMU  MNPOEKTHOU

JIEATEIIbHOCTH U B PAMKaxX
IIPOEKTHBIX TPYIII

3HATh: HUHCTPYMEHTHI U METO/IbI KOMMYHUKALIMH B TPOEKTAX;
KaHaJIbl KOMMYHHUKAIMI B IPOEKTaX; MOJAEIN KOMMYHHMKALUN B
IIPOEKTax;

TEXHOJIOTMHY MEKJIMYHOCTHON U IPYIIIOBOM

KOMMYHHKAIIUH B I€JI0BOM B3aHMOJECHCTBUH, OCHOBBI
KOH(JIMKTOJIOTUH, TEXHOJIOTHH OATOTOBKU U

IIPOBEJECHUS NPE3EHTALUH.

YMerh: OCyLIECTBIATh B3aUMOJICUCTBHUE C 3aKa3YMKOM B
IIPOLIECCE peaIU3alK NIPOEKTa;

IPUHUMATDH Y4acCTHE B KOMAaHI000pa30BaHUU U

pa3BUTHHU NIEPCOHAIIA

Baaners: HaBbIKaMU IPOBEACHUS IIPE3EHTALUN, IEPETOBOPOB,
yOJIMYHBIX BBICTYIIJICHUN

[K-1 - crocobeH | 3HATh: METOJIBI TPOCKTHPOBAHMSI U TTPOU3BOJICTBA MTPOTPAMMHOTO
NPOBOJMTL  00CIIE0BAHNE MPOJYKTa, IPUHIUIIBI IOCTPOCHHUS, CTPYKTYPBI U TIPUEMBI PaOOThHI
OpraHusaiifi, — BBIABIUITE | ¢ yHCTPYMEHTAJIBHBIMM  CPEICTBAMH,  MOJJEPKUBAIOLIUMU
HH@O%MaHHOHHHe cosganue I1O, MeTOHOB oOpraHusalMd B  KOJUIEKTHBaX
HOTPeOHOCTH
™ . pazpabotunkoB 1O, HampaBieHHss pa3BUTUA METOIOB U
IIOJIB30BAaTCIICH, o
MIPOrPaMMHBIX CPEJCTB KOJJIEKTUBHOM pazpabotku [10
(dopMupoBaTh TpeOOBAHUS v
< usbopmaronsoi | ) METk: HCTOIB30BATL METOABI CHCTEMHOTO H  CTPYKTYPHOTO
CHOTEME MOJIECJIMPOBAHUS MIPU UCCIEIOBAHUM U NTpoekTupoBanuu [1C
Baaners:  pa3paOoTkoil  MOJENUPYIOIIMX  QITOPUTMOB U
peanu3anueld uX Ha 0aze S3BIKOB M IMAKETOB MPHUKJIAJHBIX
IpOrpaMM MOJEIUPOBAaHUSA, METOJOJIOTHENH CTPYKTYpPHOTO U
00BEKTHO-OPHEHTUPOBAHHOTO NpoekTupoBanus NC
I1K-2 - crnocober | 3HaTh: dTanbl co3nanus [10, 3axaun 3Tana BHEAPEHUS.
paspabatsIBaTh ¥ | YMeTh: OCYIIECTBIATh BHIOOP METOJOJOTMM NMPOEKTUPOBAHMS B

alanTUpoBaTh MPHUKIATHOE
MporpaMMHoOE o0ecreueHne

3aBUCUMOCTH OT pPCIIacMbIX 3ajdad; NPAaKTHUYCCKHU HCII0JIb30BATh
METO0JIOTUU CTPYKTYPHOTO U 00BbEKTHO-OpueHTHpoBaHHoro I10
Baapers: cnocobamu skcrryatanuu 1 Moaudukauu 110

I1K-4 - croco0eH
COCTAaBIISITh TEXHUKO-
9KOHOMHUYECKOE
000CHOBaHHE  MPOEKTHBIX
peuieHuii U TEXHHYECKOE
3ajlaHue Ha  pa3paboTKy
MHQOPMAITMOHHON

CHCTCMBI

3HaTh: OCHOBHBIE METOJBI M CpEJICTBAa AaBTOMAaTH3ALUU
IIPOEKTUPOBAHMUSI, IPOU3BOJICTBA, UCIIBITAHUI M OLIEHKH KauecTBa
IIPOrPaMMHOT0 oOecreueHus, MeTo bl 00CIeI0BaHuUs TIPEIMETHON
o0nactu

YMeTb: UCHONIB30BaTh METOJbl CHUCTEMHOTO M CTPYKTYPHOIO
MOJIETIMPOBAaHUSl MpPH HCCIeAOBaHUU U mnpoekTupoBaHuu UC,
000CHOBATh MCMHOJIb30BAHNUE MUMEIOIIMXCS TUIIOBBIX PELICHUH I
HOBO pa3pabOTKH.

Baanerb:  MeTojojorMed  CTPYKTYpHOIO U OOBEKTHO-
OPUEHTUPOBAHHOI'O MIPOEKTUPOBAHUS NG, npuéMamu
CTPYKTYpPHOTO TPOEKTUPOBAaHUS U HCIOJIb30BaHUE OCHOBHBIX
HOTAaIUi.
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4. ObIAA TPYAOEMKOCTDB JUCHUIIJIMHBI

4.1. O0beM AMCHHUILIHHBI B 3a49€THBIX eIHHHUIIAX (BCEro) 5

4.2. O6beM TUCUMILIMHBI M0 BHAAM y4eOHO# padoThl (B 4acax)

KonuuvectBo 1yacos (dpopma
o0y4eHust OYHas )
Bup yueOHoii padoThl B 1.4. mo
Bcero no niany ceMecTpam
B

KoHnTtakTHas paboTa o0yJaronuxcs ¢ 72 72
MIPENOJABATENIEM B COOTBETCTBUU € Y1
AyIUTOpHBIE 3aHITHS: 72 12[72*
Jlekuyu 36 36/36*
CeMHHAPBI U IPAKTHYCCKUE 3aHSATHUS
JlaGoparopHble pabOThl, TPAKTHUKYMBbI 36 36/36*
CamocTosTenpHas paboTta 72 72
®dopma TeKyIIero KOHTPOJI 3HAHUI U KOHTPOJIA YcTHbIl onpoc,
CaMOCTOSITENIbHOM paObOThl: TECTUPOBAHUE, nabopaTopHbIe
KOHTp.paboTa, KOJUIOKBUYM,pedepat u ap. paboThI
KonTtpob 36 36
Bupl mpoMexxyTo4HOM aTTecTaluu (9K3aMeH, 3a4eT) | HK3aMeH JK3aMeH
Bcero gacoB no qucuumiiie 180 180

*B cnydae HE0OXOIMMOCTH HCIIONB30BaHHUS B Y4eOHOM MNPOLECCe YACTHYHO/UCKIIOUUTENBHO TUCTaHIMOHHBIX
o0pa3oBaTeNbHBIX TEXHOJIOTHII B Tabmnuie dYepe3 cieml ykKas3plBaeTcs KoiaumdecTBo dwacoB paborer IITIC ¢
00yJaromuMucs Ui IPOBEICHHS 3aHATHH B JUCTAaHIIMOHHOM (opMaTe ¢ MPUMEHEHHUEM JIEKTPOHHOTO 00y4eHuUs

4.3. Conep:xaHue TMCUMILTUHBI (MoayJisi.) PacnipenesieHue 4acoB 1o TeMaM ¥ BUIaM

yueOHO# padoThI:

®opma 00yueHus:  O4Has
Buab! yueOHBIX 3aHATHI (I)opMa
AyIuTOpHBIE 3aHATHS TEeKYIIero
IIpaxk 3ana | Camoc KOHTPOJISA
Beer Tuyec | Jlabopa | THAB TOATE |  3pyauwii
Ha3Banmue pa3zaesioB u Tem R ek KHe | TOpHBIe | HMHTEp Jb
. 3aHAT | padoThl | AKTHB Hasl
s, ,JIPAKTH HOM pador
CEMHH | KYMBI dopme a
apsbl
1 2 3 4 5 6 7

Pa3znen 1. O0mas xapakTepucTiKa odjacreil 3HAHUH np

NPOrpaMMHON MHKEHEPHH U UX B3aHMOCBSI3H

0(peCcCHOHAIBHOTIO sIIPa

1. Onpenencuue 6 2 2 2 JlomanHu
POTPAMMHOM WHKCHEPHH, € 3a7aHMs.
€€ MECTO B MH)KEHEPHOH JlaGoparo
JESITeTIbHOCTH TIPU CO3JIaHUH pHbIE
KOMITHIOTEPHBIX CHCTEM M paboTHI
oO11ee onucaHue ASCATH
oOJracTelt 3HaHUH
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po¢)eCCHOHAIIBHOTO s/Ipa
3Hanuit SWEBOK. XK
crangapra ISO/IEC 12207 u
CBSI3b €T0 MPOIIECCOB C
00nacTIMU 3HAHUN

SWEBOK.

2. MeTosl 00BEKTHOTO 25 2 20 Jomanrau
aHaJM3a ¥ MOCTPOCHUS € 3a/1aHusl.
MoOJIeIel TPEeIMETHBIX JlaGopato
obmacreit. OOBEKTHO- pHBIE
OpUEHTUPOBAHHBIE U paboThI
CTaHJAPTHU30BAHHBIE METO/IbI
POEKTUPOBAHUS
APXUTEKTYPBI CUCTEMBI.

3. ®opmalibHbBIC 7 |2 2 Jomarau
crenuduKarym, € 3aJlaHus.
JI0KA3aTeNbCTBO U TaGopato
BepuduKanus mporpaMm:
dbopManbHbIE METOBI pHbIC
cnenndukanuii, METo b1 paboTsl
JI0Ka3aTenbCTBa
NPaBUIBHOCTH MIPOTPAMM C
MOMOIIIBIO YTBEPKICHUH,

IIpea — ¥ NOCTYCIOBUM U
BepHU(DUKAIUH.

4. Nntepdeiicel, 7 1 4 Jomamxu
B3aUMOo/IeiicTBHE U € 3a/1aHusl.
M3MEHEHUE IPOrpaMM U JlaGoparo
JTAHHBIX: OCHOBBI MHTETpalluu pHbIE
U TIpeoOpa3oBaHUs paboTsl
Pa3HOSA3BIKOBBIX TPOrPaMM U
JAHHBIX; METO/IbI H3MEHEHUS
(pPEeMH>KEHUPUHT,
pedakTopuHT) KOMITOHEHTOB
U CUCTEM; IPUHLIUIIBI
B3aUMOJICVCTBHUS
HEOJJHOPOAHBIX KOMIIOHEHTOB
B COBPEMEHHBIX
IPOMEKYTOYHBIX CpeJiax.

5. Nnxenepus npuioxxkeHuit | 15 3 10 JomamHn
Y TIPEIMETHON 00JIaCTH: € 3a/1aHMsl.
OCHOBBI MH)KEHEPHUH JlaGoparo
NPUIIOKEHUH U MTPEIMETHBIX pHBIE
obnacrelt (JOMEHOB), paboTsl
TEH/ICHIINH U HalpaBJICHUs
UX Pa3BUTHUS B TUIAHE
MOBTOPHOTO MCIOJIb30BaHUS
KOMITOHEHTOB.

6. MeTtoapl ynpaBJICHHS 6 2 2 Jomarran

dopma 5u3 20
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MIPOEKTOM, PUCKOM H € 3aJaHusl.
KOH(HUTypalnuen: aHaan3 u JlaGoparo
OTNKMCAaHNUE UHKXECHEPUU pHBIE
IIPOrpaMMHUPOBAHUS, paboThl
MPUHIIMIIOB U METOJOB
TUTAHUPOBAHMS U YIIPABIICHUS
MPOrPaMMHBIM [IPOEKTOM,
prckamMy U pOPMHUPOBAHUEM
BEPCHI1 MPOTrPaMMHBIX
CHCTEM.
Pazngen 2. YnpasieHue TpeOOBAaHUAMEU M KA4€CTBOM
7. Metoabl onpeieieHus 6 2 Jomanrau
TpeOOoBaHUl B MPOrpaMMHON € 3aJaHHsl.
WH)XEHEepuu: coop, JlaGopato
HAKOIUICHUE, CIelU(PUKAIITT pHbBIE
U KJIacCU(HUKAIHS paboThI
TpeOOBaHUIA.
8. Meroabl aHanu3a 6 2 Jlomanrau
TpeboBanuii. CTpyKTypHBII € 3a/1aHus.
aHAJIN3: IUarpaMMbl MOTOKOB Jlaboparo
JTAHHBIX; OMMCAaHNUE TIOTOKOB pHBIC
JTAHHBIX U MIPOLIECCOB. paboThI
Metonp! aHanm3a,
OpUEHTUPOBAHHBIC HA
CTPYKTYpPHI TaHHBIX. MeToa
aHanm3a J[xekcoHna.
9. BHyTpeHHUE 1 BHEIIHHUE 6 2 Jlomamrau
XapaKTepUCTUKU KadecTBa € 3a/laHusl.
[1O. MeToanky MOBBIIICHHS JlabopaTto
kauectBa [1O u omenka ux pHBIE
s dextuBHOCTH. CTaHIAPTHI paboTsl
IEEE, cBs3aHHBIE C
kauectBoM [10. 3akon
KOHTpoJs kauectsa [10.
CMM (Mopenb 3penocTu
nporiecca pazpadotku [10).
10. MeTpuKku KavecTBa. 6 2 Jomarau
MeTtpuku 00bEKTHO- € 3aJaHus.
OPUEHTHPOBAHHBIX JlaGopaTto
MPOTPaMMHBIX CUCTEM pHBIE
(cermnduka), HAOOP METPHK. paboThl
Pa3nea 3. TectupoBaHHe NPOrPaMMHOIO NPOAYKTA
11. Buasl u MeTOIBI 14 6 Jomarnau
TECTHUPOBAHUS Ha PA3ITUIHBIX € 3a/1aHusl.
ctaausx paspabotku I10. JlaGoparo
TepmuHONOrUA: pHBIE
TECTHPOBaHUE, OTIAIKA, paboThI
nedekT, oTkas, COOM.
OOBEKTHI TECTUPOBAHMUSL.
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Pounb TecTupoBanus B
Pa3IMYHBIX Ipoleccax
paspabotku [10. YpoBHM H
BUJIbI TECTHPOBAHUS:
MoayJpHOE (unit testing),
UHTErpanuonHoe (integration
testing), cuctemHoe (system
testing). Perpeccuonnoe
TECTHUPOBAHUE.
TectupoBanue 0e10r0 U
YEpHOTO suKa. Busel
neeKToB, OOHApYKHBAEMbIE
Ha Ka)JIOM YPOBHE.
Hucxopsmee u Bocxopsiee
tectupoBanue. Kareropun
TECTOB CHCTEMHOT'O
TECTUPOBAHUS: TIOJTHOTA
petreHus pyHKIIMOHAIBHBIX
3aJ1a4; TeCTUPOBaHUE
IIEIOCTHOCTH; CTPECCOBOE
TECTUPOBAHUE; KOPPEKTHOCTH
UCTIOJIB30BaHUS PECYPCOB;
OIICHKA
POM3BOIUTEILHOCTH;
3(PEKTUBHOCTD 3aAIUTHI OT
WCKKCHUS JIAHHBIX U
HEKOPPEKTHBIX JEHUCTBUM;
MPOBEPKa UHCTAJUISIIIAH U
KOH(UTYpaIMK Ha Pa3HbIX
m1atdopmax; KOPpeKTHOCTb
nokymeHTanuu. [IpoGraemsl
PErPeCCHOHHOTO
TecTupoBanus. [Ipuemounoe
tecTupoBanue. /lepesbs.

12. OBpuctuueckue meronsl | 14 2
CO3J1aHUs TECTOB.
XapakTEepUCTUKH XOPOLIETO
Tecta. Kitaccer
HKBUBAJIEHTHOCTU UCXOJHBIX
JaHHBIX. TecTupoBaHue
IPaHUYHBIX 3HAYEHUH.
TecTtupoBanue
HEJOIYCTUMBIX 3HAUEHUH.
TectupoBanue nepexoaoB
MEXY COCTOSHUSIMH.
TecTupoBaHue rOHOK.
Harpy3zouHsble TecTsl.
TectupoBanue usability.

10

JomarHu
€ 3a/1aHMsl.
Jlaboparo
pHBIC
paboTbI

13. JlokyMeHTHpOBaHHE 16 4

10

Jomarau

®dopma
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tectTupoBaHus. JKU3HEHHBIN
uki nedexra. Bepcun
MPOrpPaMMHOTO MPOAYKTa,
CHUCTEMBI KOHTPOJISL BEPCUM.
Bepcuu nporpammHoro
IPOJYKTa U UX CBS3b C
KOJIMYECTBOM JIe()EKTOB.
Touxa kouBeprenuuu (bug
convergence).
KonnyecTBeHHBIE KpUTEPUT
KauyecTBa TECTUPOBAHMUS.
Cucremsl
JIOKYMEHTHUPOBAHUS
nedekros (bug-tracking
systems). Kareropuu
KJaccu(pukanuu 1e(eKToB:
CEpbE3HOCTh, MPUOPHUTET.
[TpuHIIMITBI OTMCAaHUS
nedexra (bug report). Habop
JOKYMEHTOB JIJIs
TECTUPOBAHUS:
(GyHKIIMOHAIbHAs
crienudukanys,
cnienupuKanus
MPOrPaMMHBIX TPeOOBaHHI
(SRS), matpuna
IPOCIEKUBAEMOCTH, TECT-
TUTaH, TeCTOBas
cnenuduKanus, KypHai.
CocraB, Ha3HaYEHUE U
MPUHIIMITBEI OPTaHU3AIUN
tecT-Tuiana. Pazpaborka
TECTOBOTO IUIaHA.
KomnoneHTsI TeCT-TI1aHa.
TecroBas cnenuduranus:
CTPYKTYpa, ONITUMH3AIIHSA,
pa3paboTtka. Tect-mor
(>KypHaI) U ero aHajus.
TecroBble puMepsI (TECT-
KEWChI): CTPYKTYpA,
MPUHIIUIIBI pa3paboOTKU.
TectupoBanue 6eoro
ATUKA: KIACChl KPUTEPUEB
(cTpyKTYpHBIE,
(GyHKIIMOHATILHBIE,
CTOXaCTHYECKHE,
MYTaIlOHHbBIE), TPOOIEMBI.
MeTobl CO3aHNs TECTOB Ha
OCHOBE YNPaBJISIFOIIETO

€ 3aJIaHMsl.
Jlabopato
pHBIE
paboThI
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14. ABToMaru3zarus 10 4 4 2 2 Homartinu
TECTUPOBAHMA: 001acThb € 3aaHusl.
MIPUMEHEHUS, BUJIBI, JlabopaTto
HHCTPYMCHTHEI, npo6neMm. PHBIC

paboThI
Kontposp 36 36 IK3aMeH
Utoro: 180 | 36 36 18 108

5.COJAEPY)KAHUE JUCLHUJIUHBI (MOJLY.JIS)

Pazgen 1. OOmass xapakrepucTuka obJjacreili 3HAHMHA NPOdecCHOHAIBLHOIO siApa
NMPOrpaMMHOI WHKEHEPUH M UX B3aMMOCBSI3H

Tema 1. Onpenenenve NporpaMMHON HHXKEHEPUH, €€ MECTO B MHXKEHEPHOH JesITeNbHOCTU MPU
CO3JJaHUM KOMITBIOTEPHBIX CHCTeM UM OOIIee ONucaHue JeciATH o0nacTed  3HaHUM
npodeccuonansuoro sapa 3Hanuit SWEBOK. XI crangapra ISO/IEC 12207 u cBsa3b ero
nporieccoB ¢ obnactsmu 3HaHH SWEBOK.

Tema 2. MeTtoasl 0OOBEKTHOrO aHallM3a W TOCTPOSHHUS MOJIENe MpeIMETHBIX OO0IacTew.
OOBEKTHO-OPUEHTUPOBAHHBIE M CTAHJAPTHU30BAHHBIE METOJIBI MPOCKTHUPOBAHUS APXUTEKTYPHI
CUCTEMBI.

Tema 3. ®dopmanbHBIe Ccrenu(PUKAIUN, TOKA3aTeIbCTBO M BEpU(UKAIMS POTPAMM:
dbopManbHbBIe METONbI CHEHU(PHUKAIUN, METOAbl J0Ka3aTelIbCTBA MPABUIBHOCTU IMPOTPAMM C
MIOMOIIBIO YTBEPIKICHUH, MPEJ - U TIOCTYCIOBUI U BepUPUKALINH.

Tema 4. Untepdelichl, B3auMOJIEHCTBHE M H3MEHEHHE MPOTPaMM M JIaHHBIX: OCHOBBI
WHTETpallii ¥ TpeoOpa3oBaHMs PA3HOS3BIKOBBIX MPOTpaMM M JAHHBIX; METOJbI M3MEHEHUS
(peMH)XEHUPUHT, pPEPAKTOPUHT) KOMIOHEHTOB M CHCTEM; MPHUHIMIBI B3aUMOACHCTBUS
HEOJHOPOIHBIX KOMIIOHEHTOB B COBPEMEHHBIX ITPOMEKYTOUHBIX Cpeax.

Tema 5. WnxeHepus npuioxkeHUH U MpeIMETHON 001acTh: OCHOBBI MHKEHEPUH TPUIIOKEHUN
U TpeIMETHbIX oOjacTell (JIOMEHOB), TEHACHLMH W HANpaBlICHHUS MX pPa3BUTHA B IUIaHE
ITOBTOPHOI'O UCIIOIb30BAHNSI KOMIIOHEHTOB.

Tema 6. MeToap! ynpaBieHUsI NMPOEKTOM, PUCKOM M KOH(Urypauueil: aHalu3 M ONUCAHUE
WH)XEHEPUU IIPOrpaMMHUPOBAHUS, IPUHIUIIOB W METOJOB IUIAHUPOBAHUSA W YIIPaBJICHUS
POTPaMMHBIM IIPOEKTOM, pUCKaMH U (POPMHUPOBAHUEM BEPCHI MIPOrPaAaMMHBIX CHCTEM.

Pa3znen 2. YnpasieHnue Tpe0OBaHUSIMH U KA4eCTBOM

Tema 7. Meronp! onpeneneHus: TpeOOBaHUNM B MPOrpaMMHOM MH)KEHEPHH: cOOp, HAKOIUIEHUE,
cneurdukanuy 1 kaaccupukaus TpeOoBaHU.

Tema 8. Metonbl ananu3a TpeboBanuil. CTpYKTYpHBIN aHAJINM3: THAarpaMMbl MIOTOKOB JaHHBIX;
ONMCAaHNE MTOTOKOB JAHHBIX M MPOLIECCOB. METoAbl aHaJIN3a, OPUEHTUPOBAHHBIE HA CTPYKTYPbI
JaHHbBIX. Metoa ananuza J[)kekcoHa.

Tema 9. BHyTpeHHue u BHemHue XxapakrtepucTuku kadectBa 110. Meronuku moBbILIEHUS
kauectBa [1O u ouenka ux s¢pdexruBHoctu. Crannaptel IEEE, cBsa3annbie ¢ kauectBom I1O.
3akoH koHTpost kadectBa [10. CMM (monens 3penoctu nporiecca pa3padotku [10).

Tema 10. Metpuku xadecTBa. MeTpUKH 00BbEKTHO-OPUEHTHPOBAHHBIX MPOIPAMMHBIX CHUCTEM
(cietinduka), HAOOp METPUK.

Pa3znesn 3. TectupoBaHHe NPOrpaMMHOIO NPOAYKTa

Tema 11. Buasl m MeTOABl TECTUPOBAHHS HA PAa3IUYHBIX CcTagusx paspaborku [10.
TepMHUHONOTHSA: TECTUPOBAHUE, OTIA/KA, Ne(eKT, oTKa3, cOoil. OOBEKTH TecTupoBaHUs. Ponb
TECTUPOBAaHUS B pa3NUYHBIX Mpoueccax pa3padorku [1O. YpoBHHM M BHIBI TECTHUPOBAHUS:
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MoayipHOE (unit testing), mHTErpanuoHHoe (integration testing), cuctemHoe (system testing).
Perpeccuonnoe rtectupoBanue. TectupoBanme Oenoro M 4epHOro smmMKa. Bujsl nedektos,
oOHapyXHBaeMble Ha KaKJoM ypoBHe. Hucxopsiiee u Bocxopsiiee TectupoBanue. Kareropuu
TECTOB CHCTEMHOTO TECTHPOBAHMSI: TIOJHOTA pelieHusl (QYHKIIMOHAIBHBIX 33]1a4; TECTUPOBAHUE
LEJIOCTHOCTH; CTPECCOBOE TECTHUPOBAHUE; KOPPEKTHOCTh HCIOJB30BAaHUS PECYPCOB; OICHKA
MPOU3BOUTENLHOCTH;, J()()EKTUBHOCTh 3alTUTBI OT HWCKAXKEHHUS JaHHBIX W HEKOPPEKTHBIX
NENCTBUI; MpoBepKa MHCTAJUISIIMKM U KOH(UTypaluy Ha pa3HbIX MIaTdopMax; KOPPEKTHOCTh
nokyMmeHTaruu. [IpoOiieMbl perpeccCHOHHOro TecTUpoBaHus. [IpueMouyHOE TeCcTHPOBAHHUE.
epeBbsi.

Tema 12. DBpucTUYECKHE METOJbI CO3JaHHUS TECTOB. XAapAaKTEPUCTUKU XOPOILIEro TECTa.
Krnaccel SKBUBaJ€HTHOCTHM HCXOJHBIX JIaHHBIX. [ECTUPOBAHUE TPAHUYHBIX 3HAYCHUU.
TectupoBaHue HEIOMYCTUMBIX 3HAUeHUH. TecTUpPOBaHHWE MEPEXOJOB MEXKAY COCTOSHUSMHU.
TectupoBanue ronok. Harpysounsie Tectol. TectupoBanue usability.

Tema 13. JloxymeHntupoBaHue TecTupoBaHusa. JKuU3HEHHbIH 1UKI JAedekta. Bepcun
IPOTPAMMHOTO TPOIYKTA, CUCTEMBI KOHTPOJISI Bepcuid. Bepcuu mporpaMMHOTO MpoOAyKTa ¥ MX
CBs3b C KonnmyecTBOM JedekToB. Touka koHBepreHiuu (bug convergence). KonmnyecTBeHHbie
KpUTEpUHM KadecTBa TecTupoBanus. CHCTeMbl NOKyMeHTHpoBaHus aedektoB (bug-tracking
systems). Kareropun knaccubukauuu 1aedeKTOB: CEpPbE3HOCTh, MpuopHuTeT. [IpUHIIMIIBI
ommcanus nedekra (bug report). HaGop MOKyMEHTOB yIsi TeCTUPOBaHHS: (YHKIIMOHAIHHAS
crienudukanys, cnenuguKanus IPOrpaMMHBIX TpeOoBaHMiA (SRYS), Marpuua
IPOCIIC)KUBAEMOCTH, TECT-IUIaH, TecToBas crnenupukamus, xypHaia. CocTaB, Ha3HA4YCHUE W
MPUHIIMITBI OPraHMU3alMK TecT-TulaHa. Pa3paboTrka tectoBoro miuaHa. KOMIOHEHTHI TecT-IJIaHa.
TecroBass cnenuduKanus: CTPYKTypa, ONTUMHU3ANHUS, pa3padorka. TecT-ior (KypHAI) M €ro
aHanu3. TecTtoBble mMpuUMeEpHI (TECT-KEWChI): CTPYKTypa, IPUHLUIBEI pa3padoTku. TectupoBaHue
0enmoro smuMKa: KIAcChl KPUTEpUEB (CTPYKTYpHbIE, (YHKIHMOHAIBHBIE, CTOXaCTUYECKHE,
MYTallMOHHbIE), MpoOieMbl. MeToapl CO3JaHMsl TECTOB Ha OCHOBE YIpaBismoliero rpaga
IPOTPaMMBI.

Tema  14. ABTOoMaru3anus TECTUPOBAaHUA: OONACTh NPUMEHEHHUS, BUJbI, WHCTPYMEHTHI,
pOoOJIEMBI.

6. TEMbI IPAKTUYECKHUX U CEMUHAPCKHUX 3AHSATUM
JlanHblil BUJ paboThl HE IPETYCMOTPEH YU€OHBIM IIJIAHOM.

7.JJIABOPATOPHBIE PABOTbI, IPAKTUKYMBbI
Jlaboparopnas padora 1.
CrpoeKkTHpoBaTh PUINIECKYIO U JOTHYECKYIO CTPYKTYPhI IOKATBHON CETH.

JlabopaTopnas padora 2.

esab padboTbI: OCBOUTH
e npueMsbl Hcnonb3oBaHus ER-nuarpamm ams npoexktupoBanus cTpykTypbl B/1;

® HaBBIKU MPOEKTUPOBAHUS CTPYKTYp 0a3 TaHHBIX

BapuanTsl 3a1aHus.
1. marasuHa, MPOJIAIOIIETO ABTOMOOHITH
2. xHWXHOTO MHTEepHEeT-MarazuHa
3. Mara3uHa, MPOJIAoIIEero YIeOHbIe ITOCOOUS IS TITKOJT
4. TOTOKOB JIBI)KEHUSI MAaTEPUAIOB HA CKJIAJIe IPEITPUSITHS
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1.

paboThI XUPYPrUYECKOTO OTACICHHS OOTHHHIIBI
Bcel OOJTHHUITBI

IIKOJIBI (paboTa ¢ yJarmmucs)

IKkoJIbl (paboTa ¢ mpenogaBaTessiMu)

nekanara (paboTa co CTyJeHTaMu)

10. nexanaTa (JOKyMEHTOOOOpOT)

11. xadenps! (Harpy3Ka npenoaBaresneii)

12. pakynpTera (00mmIast CTPYKTYpa U B3aHMOCBSI3H)

13. aciupaHTypbI

14. noxymeHT0000pOTa IPEANPUATHS

15. MnaTepHer nienTpa (oOyueHue ciaymareseii)

16. pabora ¢ kreHTaMu OaHKa

17. mKoIbl TOMOIHUTENHFHOTO 00pa30BaHUS

18. 6ubnmmoreku

19. 6yxrantepuu (pacuer 3apabOTHOM IJIaThHI)

20. Oyxrantepuu (MHBEHTapU3ALIHS)

21. oTnena xkaaApoB (y4eT JIMYHOTO COCTaBA)

22. KUITUIIHO-KCIUTYaTallHOHHOTO y4acTKa (paboTa ¢ KIMEHTaMH )

23. KWIHIIHO-3KCILTYyaTallMOHHOTO YYacTKa (PEMOHTHBIE paOOThI)

24. aBTOTPaHCIIOPTHOTO MPEATIPUATHS

25. aIMMHUCTpAIMH palioHa

JlabopaTopnas padora 3.

Yka3zanusi k padore. CrnpoextupoBath uepaxuto auarpamm IDEFO cormacno 3anmanuto. Ilo
HIDKHeMY YypoBHIO muarpamMmel IDEFO co3mate nuarpamMmy IMOTOKOB [aHHBIX, a 3aTeM
xpaHuiuia, cpopmupoBanusie B DFD, cnpoektupoBats B ER-auarpammy.
BapuaHTbI 3a1aHus.

Typdupma (ydeT JaHHBIX O MyTeBKax M Mokymnarensx). JlomkHa ObITh MHpOpMaIus o0
UMEIoLUXCcA MyTEBKaX, BKIIOYAas KX CTOMMOCTb, KJIAcC, CTpaHa, YCIOBHUS BKIIOYAs
nHGOpPMALMIO O HAa3BaHMU M KJIacCce TOCTUHMIIBI, KaK JOOUpaThCs M TaK Jajee, B TOM
qyclie O KYIJICHHBIX MyTEBKAaX M MHQpOpMAIUs O IMOKyHaTensx (MaclopTHbIE JaHHBIE,
COCTaB CEMBH).

I'AHU (yuér BonmuTened W TpaHCHOPTHBIX cpeAcTB). Heobxomumo oOecnednTs Y4€T
3apeructpupoBaHHbix TC, Bkitodas roc. Homep, NeNe: Ky30Ba, ABUraTess, MaccH, a TaKxe
uHpopManuio o0 Bianenbile (aagpec, MacMOPTHBIC [aHHBIE) W TPAXKIAH, WMEIOIINX
BOJIUTENICKOE YAOCTOBepeHue - No ynocToBepeHMs, JaTa BblAauM, HHGpOpMalMs o
quiieHnn mnpaBa ynpasieHus TC, uHpopmamus o 3aMmeyaHusix, HHopmanus o0
UCIOJb30BAHUU BPEMEHHOIO paspelieHus; JaHHble 00 »sk3ameHax B [AU u o
MIPOXOKJICHUM MEIUIMHCKOTo ocBuiaerenbcTBoBaHMs. st TC noMonHUTENBHO JTOJIKHBI
OBbITH JaHHBIE O MPOXOXKIEHUH TEXOCMOTPOB U 0 TeXHUYeCcKoM cocTtosiHuu TC.

KKX (cBenenust o paboTHHKAX, y4eT 3asBOK OT >KUIIbIOB). MmMeroTcss Opuraasl ciecapei,
9JIEKTPUKOB, CAHTEXHUKOB M T.H., HEOOXOAUMO OOECHeUYUTh YUYET 3agBOK OT KHJIBIIOB,
BBITIOJTHEHHE PpaboT MO 3asBKaM, MCIOJb30BAaHUE CIIEHHUAIBLHOTO 000pYAOBaHUS (BBILIKH,
CBapKHd M T.J.), PaCX0J CAaHTEXHUYECKHX, OBITOBBIX W JIp. MaT€pHaJIOB, MPUHAJIEKABIINX
KDY (mampumep, mpoBoma, KpaHbL, TPYOBI), YUET HX CTOMMOCTH. YUET 3aHATHIX
COTPY/IHUKOB, BKJIIOUYAs TUCIETYEPOB, IPUHUMABILUX 3aBKY M OpUTaIUPOB.

Otaen kaapoB (Y4eT COTPYAHHKOB mpeanpusatusi). Heobxoammo obecnednTh ydér
COTPY/ZHUKOB TMpPENNpUATUS 10 TMoJpa3jieneHusiM (otaenam): npuéM Ha palory,
YBOJIbHEHUE, MIEpeBO/1. Y UET BaKaHCHM, TOKJIa 0B, Ha/I0aBOK 3a BPEIHOCTh, IEpepaboTKy U
ap. O0ecrnieunTh UEPAPXUUECKYIO CTPYKTYPY MPEeNNpUATUS U UepapXuio aospkHocTel. [To
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KaKJOMY COTPYIHUKY TOMOJHUTEIHLHO UMETh MH(GOPMAIUIO O COCTaBE CEMbH, CBEICHUS
00 OTIyCKax, HAapaBJICHUU B KOMAaHAWPOBKH U HA y4EOy.

ITATII (yuer cBenenmii 00 aBTOOyCcax, peicax, Bogutensx). b/l momkHa obecrieunBarth
ydeT BbIe3I0B MamuH (aBToOycoB) kakoi-mubo [TATII. Kaxnaerii peiic xapakrepusyercs
BPEMEHEM OTIIPABJICHUS U3 HAYAJILHOTO MTYHKTa, BPEMEHEM MPHUOBITUS B KOHEUHBIH MYHKT,
OTMETKaMHU Ha KOHTPOJIbHBIX IYHKTaX M KWIOMETPOKOM IO CYETYHKY (XpaHUTH
HayaJlbHbIE U KOHEUHbIE 3HAYEHUS CUETYMKA). YUeCTh, YTO BOAUTEIb U KOHIYKTOP MOTYT
MEHSTh MallMHbI, KPOME 3TOT0 MAIIMHBI MOT'YT UCIOJIB30BATHCS ISl OOBIYHON MEPEBO3KH
MACCaXUPOB, JJs KOMMEPUYECKHX I1€PEBO30K, MJISi CIYXKEOHBIX TO€3JI0K, IMpPH 3TOM
IIEPEBO3KA [TACCAXKUPOB MOXKET OCYILECTBIATHCS B PEKUME MAapIIPYTHOTO Takcu. B ciyuae
KOMMEPUECKHUX MEePeBO30K HEOOXOAUMO UMETh MH(pOopMalio 00 apeHIOHaHUMAaTele U 00
orjare, a B CiIy4ae MOCCaKMPONEPEBO30K - JaHHBIE O MPOJAHHBIX Ouierax (B Buae "c
HOoMepa n o HoMep m"). s Kaka0¥i MallMHBI UMETh CIEIYIOIIYI0 MH(QOPMAIIUIO: ToC.
HoMmep, NN Ky30Ba, IIaccH, JBUraTelis; MOILIHOCTb JABHUraTelssl, KOJIWYECTBO CUIAAYUX U
CTOSYUX MECT, MOJellb, TeX. COCTOSIHHE, NaHHbleé O JaTe IMOKYIKH, MpOoJaBlie U
M3rOTOBUTENIE MAalIUHbI, IPOOET.

Ikoaa (cBeneHuss 00 ydyalMXCs, Y4acTUHM B OJMMIIMAIaX, COPEBHOBAHHUSIX U T.A.,
pe3yabTaTax NepeBOIHBIX AK3aMeHOB). JloikHa ObITh MHpOpMANKs 00 yJaluxcs MIKOJbI:
JaTa TOCTYIUIEHUS, BbIMycKa, WH(OpManus o0 ycleBaeMOCTH, JaHHBIE O POAUTENSIX, O
pe3ysipTaTax MEAMLIMHCKOIO OCMOTpa W IPUBUBKAaX, Yy4acTU€ B OJUMIHUAAAX U
COpPEBHOBAHMX (KaK HIKOJBHBIX, TAK M BHEIIHUX — MO HAMPABICHUIO HIKOJIbI), TOCEIIEHUE
CIIOPTUBHBIX CEKIUH, YYEOHBIX KYPCOB, JONOJHHUTEIBHBIX 3aHATHH; pPe3ylIbTaThl
MIEPEBOTHBIX IK3aMEHOB M BCTYNUTENbHBIX B BY3.

Peanuszaums roroBoii mpoaykuuu. OOecrneunTs Y4ET TOTOBOM MPOIYKIMHU Ha CKIIAJE,
KOTOPBIN BKJIIOYAET B ce0s1 MOCTYIIEHUE TOTOBOM MPOAYKIIMK HA CKIIAJ U3 11eXa, BO3BpaT B
L[eX Ha nepepaboTKy, OTIpy3Ka Ha CTOPOHY M CIIMCaHWE MPOAYKIIMH, a TaKKe BO3BpAT Ha
ckian oT mnokynarens. Ha kaxayroo omnepanuio BBIITUMCHIBAETCS COOTBETCTBYIOIIUN
JIOKYMEHT, B KOTOPOM YKa3bIBa€TCsl KOJIMYECTBO, 1I€HA, CTOMMOCTh MPOAYKLHHU, a TaKkKe
HaYyHCIEHHbIE HANOTH (MIPU OTIYCKE HAa CTOPOHY). YUeCTh, YTO MPOAYKIHUS MOXKET
MOCTYNaTh Ha CKJIaJ U3 1ieXa (M BO3BPALIATHCS B LI€X Ha MepepadOoTKy) OT pa3HbIX Opuraj
(pa3HbIM OpuraiamM), a IpuEM OT MOKYMATeNss MOXKET OCYIIECTBISTHCS MO 0oJiee HU3KUM
LIEHaM.

Pudaropckass ¢pupma. [lomxHa ObITh uMHGOpMAalMS O MNPEATONKEHUAX U CIpoce Ha
BCEBO3MOXKHBIE OMNEpPAllMd C HEIBUKUMOCTBbIO, IPU 3TOM HEOOXOIMMO XpaHUTh Kak
TpeOOBaHUsl 3aKa3uyMKa, TaK U XapaKTePUCTHKU HEIBMKUMOCTU (HAMpUMEpP, U3 Ta3eThl
«Bcé nnia Bacy: anpec, KonuuecTBO KOMHAT, BUJI TNITAHUPOBKHU, METPaXK, dTAX H JIp.).
Komnbiorepnas texuuka. Jlomken obecnieunBarbes yu€T PC mo KOMIIEKTYOMUM (110
3aBoackuM NeNe, nmu NeNe mocraBuiuka) u mo PC — B 11emom — 1o pabo4um mMectam, rie
CTOAT KoMmmbioTepbl. B ba3e MomkHBI OBITH aHHBIE O MEPEKOMILIEKTAIMA KOMIBIOTEPA,
3aKyIKe, CIIMCAHUIO0 KOMIUIEKTYIOIIUX U KoMIbloTepoB (*). O Hamuuuu nepudepuitHbix
YCTPOWCTB, Ka)XKJ0€ u3 KOTOPBIX TaK¥XKe UMEET Noe.
(*) (mata omeparuu, KOHTpareHThI, No JOKYMEHTa, CIUCOK MoAnucaBmuxcs ((pamwmms,
JIOJDKHOCTB) B JOKYMEHTE) KpOME 3TOr0 B 0a3y JOJDKHBI 3aHOCUTCS 0COOEHHOCTH pabOThI
ycrpoiicTB (ucmonb3oBanue IRQ, nuamazon 1/0 u Tak manee), a Takke MX TEXHHYECKOE
COCTOSIHHE.

Yuér TMI. Heob6xomumo obecreunTs y4€T M0 TOKyMEHTaM MPUOOpETeHHE, TIepeaady co
CKkiala B 1ex (OTHen) W CIHCaHWe MaTepuanioB (ChIpbs). YUET TOCTABIIUKOB U
MOKyIaTele TOTOBOW MpoayKiuu. Y4uTeiBaTh TMI] HE0OX0AMMO Kak MO KOJUYECTRBY,
TaK U [0 CTOMMOCTH.

dopma 12 u3 20




MHUHHCTEpCTBO HAYKHU U BBICIIEro oOpazoBanus PO

o o Dopma
Y IIBSAHOBCKUH roCy1apCTBEHHBII YHUBEPCUTET

®-Pabouyast mporpamma JUCHUIUTAHBI

11.

12.

13.

14.

15.

16.

17.

18.

Oaummuanbl. Uundpopmanus 06 yyacTHMKaX, KOMaHAax, pe3ylbTaTaX B Pa3sHbIX BHUAAX
cropra. Y4ecTb, YTO CYIIECTBYIOT BHJbl CIOpTa, I/I€ IPOBOASTCS IPEIABAPUTEIILHbBIE
copeBHOBaHMS, (OTOOpPOYHBIE Typbl) WH(MOpPMAIUS O HArPAXACHUAX MeTalsIMH H 00
YCTaHOBJIEHMM HOBBIX MHUPOBBIX pekopaoB. Cucrema JODKHA NPEJOCTaBIATh
uHpopmainuio o0 onumnuane (CTpaHa MPOBEICHUS ONMMIMUCKUX WIp, JaTa OTKPBITHSA,
KOJIMYECTBO BMJIOB CIIOPTA, MPE3UJIEHT OJIMMIIMUCKOIO KOMHUTETA, KOJIMYECTBO CTpPaH-
Y4acTHUI, CHUMBOJ OJHMMIIMAJbl) M KOMaHJaxX (CTpaHa, KOJMUYECTBO CHOPTCMEHOB B
JieNIeTaliy, KOJTMYECTBO 30JI0THIX, CEPEOPSHBIX, OPOH30BBIX MEIAJICH).

I'opcenpaBka. b/l nomkHa obecrieunBaTh BO3MOKHOCTH OJTy4eHUsST HHPOPMAIUH O JTH0O0M
KUTEJIE TOpoAa M0 YAaCTUYHO BBEAEHHBIM JIaHHBIM WM BblAaBaTh CIUCOK Jroael. Iloms
MOKMCKA: BCE MACIOPTHHIE JAaHHBIE, MECTO PabOThI, TOJKHOCTh, TeAePOH (JOMAIIHUI U
pabouwuii). JlonmosHuTensHO MMETh HH(GOPMAIHMIO 00 OTCYTCTBUHU YEIIOBEKa B TOPOJAE B
ciydae oTbe3na (MOKynKa OMJIETOB Ha IMOe3[, caMO€T, KOMaHAUPOBKA, Typ. MyTEBKA U
T.JI., IPH 3TOM CYWTaTh, 4YTO HH(pOpMarus OyaeT OOHOBIATHCSA TOCTOSHHO W3 JAHHBIX
BOK3QJIOB U MPEATPUATHI).

TV — mporpamma. JloymkHa comepikatbes exeaHeBHas uHbopMalus o TV — mepenadax,
IIPH 9TOM Iepelayyl JIOJDKHBI OBITh pa3zefieHbl Mo rpymnnam (pa3BieKkareiabHble, HAyYHbIE,
peknama, KHHOQWIbMBL, H T.I.); JOJDKHa OBITh WHPOpPMAIUS O MHHHUMAIBHO U
MaKCUMaJIbHO JOMYCTUMOW MPOAOHKUTEIHLHOCTH Ka)XJO0TO BUIA MEpelayd 3a JCHb U 3a
HEZeN; O  JIOMYCTUMOM  BPEMEHM IOKa3a; O  JONYCTUMOM  HENmpepbhIBHOU
MPOJOIKUTENFHOCTH; UH(OpPMALMS O MOMYJISIPHOCTH PAa3HOTO BPEMEHHU CYTOK IO ITHSIM
HEeJIeH U 0 onyssipHocTu 1V nepenad

KIY (yder KBapTUPOCHEMILIUKOB). [ aBTOMaTu3aluu y4yeTa JNaHHBIX, XPAHSIIUXCS B
peectpax Bcex KDV ropoma HeoOXxomuMo pa3paboraTh WHOOPMANHMOHHYIO CHCTEMY,
KOTOpasi JOJHKHA MPEAOCTaBISITh HHPOPMAIMIO O palloHax, yiHIaX, JoMax (B TOM YHCIE
KOJIMYECTBO MObE3/A0B, ITAKEN, KBAPTHUP), KBapTHpax (CepHsi, CKOJIbKO KOMHAT, IJIOLIA/Ib)
KBapTUPOCHEMINHUKAX (B TOM YHCIIE J1aTa 3aCENICHUS).

CoBxo3bl. /[ aBTOMaTH3alMu ydeTa JaHHBIX O COBX03aX HEOOXOJUMO pa3zpadboTaTh
MH(OPMALIMOHHYIO CUCTEMY, KOTOpas JOJKHA MPEJOCTaBIATh MH(POPMAIIMIO O COBX03axX
(obmacTh, Ha3BaHME, KOJIMYECTBO OTIEIIEHUHN, KOJIMYECTBO ()epM U paOOTHUKOB, HATMUUE U
KHJIOMETPaXX ac(albTUPOBAHHON IOPOTH, KOJIMYECTBO MOCTPOEHHOTO KUIBS — CKOJBKO
JIOMOB, KBapTHp, OOIlee YHMCI0 KBaJApaTHBIX METPoB), ¢epmax (Ha3BaHUE, KOJIUYECTBO
pabOTHUKOB, HAMPABICHUSI JIEATEIHHOCTH, KOIUYECTBO CIAHHOM MPOAYKIIMU TIO BHJAM 32
OTpe/ieNICHHBINA EPUO] BPEMEHHU ).

Iapaxu. [[ns aBromMaTH3anuy ydeTa JaHHBIX O Tapa)ax, UMEIOIIUXCS B 0ONAcTH, U HX
BIIJIENIbI[aX HEOOXOAUMO pa3padboTrarh WHOOPMAIIMOHHYIO CHCTEMY, KOTOpas IOJDKHA
MPEIOCTaBIATh HHPOPMAIMIO O Topoje (YHCIO0 MYHUIUMATBHBIX Tapakel, KOTUYECTBO
YaCTHBIX MAIlWH), rapakax (B TOM 4YHCIE THI — Ha3eMHBIH/TIO3EMHBIH, KOJIHMYECTBO
OOKCOB, CTOUMOCTh OOKCa, HATUYKME OXPaHbl), BIaIebIaX Tapakel U MalInHaX, KOTOPbIe
TaM XPaHATCS, a TAKXKE O JIJaTaX MOCIEAHETO TEXOCMOTpa (IO TUTaHy U (haKTHIECKH ).
Kypoptbl. [Ins aBTOMaTu3anuy y4yeTa JaHHBIX O TOPHOJBDKHBIX KypopTax MHpa
HE0OX0aMMO pa3paboTaTh MHPOPMAIMOHHYIO CHUCTEMY, KOTOpas OJDKHA MPEAOCTaBIIATH
nH(pOpMAIIHIO 0 KypopTax (CTpaHa, TOpoJi, KOJI-BO TOCTHHHI] B TOPOJe HAa3BaHUE, HATTMYHE
criacaTeIbHOM KOMaH/bl, JaThl Hayala U KOHIIA CE30HAa, KOJIMYECTBO TPAcC) U Tpaccax (Ux
MPOTSHKEHHOCTh, HATMYKE MOAbEMHUKA Ha TPacce, CIIOKHOCTh U T.J1.).

bubauorexn. J[ns aBTOMaTHM3anuu y4era JaHHBIX O OMOIHMOTEKaX CTpaHbl HEOOXOIMMO
pa3paboTarh HUHPOPMAIIMOHHYIO CHCTEMY, KOTOpasi AOJKHA MPEIOCTABISATh HHPOPMAITUIO
0 Oubnmoreke (00J1acTh, TOPOJI, KOJIMYECTBO 3asI0B, Hanmmune MBA, KOIW4YecTBO KHHUT U
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19.

20.

21.

22.

T.I.) ¥ KHUTax (PerucTpallMoOHHBI HOMEp, aBTOp KHWIH, Ha3BAaHWE KHUTHU, TOJ M3JaHWUS,
JaTa ¥ CPOK MOCTeIHEH BBIIaYN KHHUTH).

By3bl. [l aBTOMaTHM3amuu ydera AAaHHBIX O By3aX CTpaHbl HEOOXOIUMO pa3paboTaTh
MH(POPMALIMOHHYIO CHCTEMY, KOTOpas JOJDKHA IMPEeNOCTaBIsATh WH(POPMAIMIO O TOpOJe
(Ha3BaHMe, KOJMYECTBO BY30B, OOIlIee YMCIO CTYACHTOB), By3e (TOpoj, Ha3BaHWE, JaTa
OTKPBITHS, CTaTyC — HHCTUTYT/YHUBEPCUTET/aKaaeMust/puiara Apyroro By3a), KOJIMIECTBO
CTyIIeHTOB, KonmdecTBO (QakynpreroB, O.M.O. pekropa, o0beM OKeTa, HaIH4HE
MEIULIUHCKOTO (paKyabTeTa, pa3Mep CTUNECHIUH) U (akyabTeTax (Ha3BaHHE (aKyIbTeTa,
KOJIMYECTBO CHENHAIBHOCTEH Ha (aKyIbTeTe, KOJTMYECTBO CTYICHTOB Ha (PaKyJIbTETE).
Kenesnonopo:xkuble  MapmpyTbl. Jlns  aBTOMartuM3aluy — ydeTa  JAaHHBIX O
’KEJIEe3HOIOPOXKHBIX MapHIPyTax HEOOXOOUMO pa3paboTaTh MH(MOPMALUOHHYIO CHCTEMY,
KOTOpast JIOJDKHA TPEAOCTABIATh MHPOPMALMIO O BOK3ajax (Ha3BaHUE BOK3aia, rOpoj,
KOJIMYECTBO ITOE3/I0B, KOJIMYECTBO ITyTel) U moe3ax (Ha3BaHHE 10e3/1a, TUII MaplipyTa —
MIPUTOPOIHBII/IaTbHETO CIIEIOBAHUS, J1aTa OTKPBITHS MaplIpyTa, MPOTSKEHHOCTh ITYyTH,
KOJIMYECTBO KYNEHHBIX MECT, KOJIMYECTBO IUIALKAPTHBIX MeCT, KonnyecTBo mecT CB).
ABHuanepeBo3kH. [y aBTOMaTH3aIMK y4eTa JaHHBIX 00 aBHAarepeBO3Kax BHYTPU CTPAHBI
HEOOX0MMO pa3paboTaTh MH(OPMALMOHHYIO CHCTEMY, KOTOpas JOJDKHA IPEIOCTaBISATH
nHpopManuio 00 a’poroprax (Ha3BaHUE a’POIOPTa, TOPOJ, YHUCIO PEHCoB, GhamuIus
IMpeKTopa, (hakc), Mapupyrax, MO KOTOPBIM JIETAIOT CaMOJICTHl JTAHHOM aBHAKOMITAHUH
(TabHOCTH MapUIpyTa, CTOMMOCTH OMJIeTa, BpeMs B ITyTH ), U BHIIIOJIHEHHBIX peiicax (B TOM
YHCIIe TUI CaMoJIeTa, KOJIMYECTBO MEPEBE3CHHBIX ITaCCAKUPOB, OOLINI Bec Oaraxa).
Mara3unbl. /{7 aBTOMaTH3alMM ydeTa MaHHBIX O Mara3uHax TopoJa HE0OXOIMMO
pa3paboTaTh MHPOPMAIMOHHYIO CHCTEMY, KOTOpas COAEPKUT MH(OpMALMIO O MarasuHe
(nazBanue marazuna, ®.M.0O. nupekropa, Hamu4Me CKJIaaa, aapec, YUCIO OTACNIOB, JaTa
MOCJIEIHEH PEBU3MH) M OT/AENaX Mara3uHa (Ha3BaHHE OT/ElNa, KOJMYECTBO COTPYJHUKOB B
oTnene, CpeaHuil 3apaboTok B otaene, ¢oHya 3apadotHoi tuiatel, ®.M.O. 3aB.oTnenom,
KOJI-BO IPY34YHMKOB B OTEIE).

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbHBIX PABOT, PE®GEPATOB
Jlannblil BUJ paboThl HE IPETYCMOTPEH YU€OHBIM IIJIAHOM.

9. HNEPEYEHbDb BOIMPOCOB K 9K3AMEHY
Onpenenenre NporpaMMHON HHKEHEPUH, €€ MECTO B MHKEHEPHOH I€ATEIbHOCTH IPU

CO3/IJaHUU KOMITBIOTEPHBIX CUCTEM M OOIIIEe ONMMCAHKE JIECATH 00JIacTei 3HAaHUHN
npodeccuonansHoro siapa 3Hannit SWEBOK.

XKII cranmapta ISO/IEC 12207 u cBs3b ero mnporeccoB ¢ obnactamu 3nanuii SWEBOK.

3. MeTo/1l 00BEKTHOIO aHAIN3a U TIOCTPOCHUS MOJieNiel peIMeTHbIX o0nacTeil. OOBEKTHO-

OPHUECHTHUPOBAHHBLIC U CTAHAAPTU30BAHHBIC METO/AbI ITIPOCKTUPOBAHUA APXUTCKTYPhI CUCTEMBIL.

4. Nutepdeiichl, B3auMoIeiiCTBHE U U3MEHEHHUE ITPOrpaMM U JTaHHBIX
5. MnxeHepus NpusioKeHUi U peIMETHOM 00J1aCTH: OCHOBBI MHXKEHEPUH NMPUIIOKEHUH 1
IpPEIMETHBIX 00JIacTel, TEHACHIIMU U HAPaBJICHUS UX PAa3BUTHUS B IJIAHE TOBTOPHOTO

HCITIOJIB30BaHUA KOMIIOHCHTOB.

6. Mertoanl YIIpaBJICHUA [TPOCKTOM, PUCKOM U KOH(I)HpraHHCﬁZ aHaJIN3 U ONMCAaHNEC MHIKCHCPpHUU

ImporpaMMHpOBaHud, IPUHOUIIOB U MCTOJOB INIAHUPOBAHHUA U YITPABJIICHUA ITPOTrPpaMMHBIM

POEKTOM, pUCKaMH U (POPMHUPOBAHUEM BEPCHI MPOrPaMMHBIX CHCTEM.

7. Metonsl omnpenenaeHus TpeOOBaHMI B NPOTPaMMHONM HHMKEHEpUu: cOOp, HAKOIUICHHE,
cneurdukanuy 1 kaaccupukaus TpeOoBaHU.

8. Mertoasl ananuza TpeOoBaHuN. CTPYKTYpHBIM aHAJIW3: AMArpaMMbl MOTOKOB JAaHHBIX;
ONMCAaHNE MTOTOKOB JAHHBIX U MPOLIECCOB. METO/bI aHalu3a, OPUEHTUPOBAHHBIE HA CTPYKTYpHI
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JIaHHBIX. Metoa ananuza [[)kekcoHa.

9. BHyTpeHHue U BHEUIHME XapakTepucTHKu KadectBa I10. Meroauku MOBBbILIEHUS KayecTBa
I1O u onenka ux 3¢p¢HEeKTUBHOCTH.

10. Crannaptel IEEE, cBs3annbie ¢ kauectBoMm [1O. 3akon konTpossa kadectBa [10. CMM
(Mozens 3penoctu nporecca pazpadorku [10).

11.Bunbl 1 METO/IbI TECTUPOBAHUS Ha PA3JIMYHBIX CTaausax paspadotku [10.

12. Ponp TecTHpoBaHWs B pasdWYHBIX IMporeccax pazpadotku [10. YpoBHM U BUBI
TECTUPOBaHUS: MOIyJdbHOE (unit testing), mHTerpamuonHHoe (integration testing), cucTeMHOE
(system testing).

13. PerpeccuioHHOE TECTUPOBAHUE.

14. Hucxopdiee u Bocxojsiiee TecTupoBanue. Kareropuu TeCToB CUCTEMHOTO TECTUPOBAHMUS:
MOJTHOTA peleHus PyHKIIMOHAIBHBIX 33/1a4;

15. DOBpuctuyecknue METOJbI CO3/IaHUSA TECTOB. XapaKTEpUCTUKH Xoporiero Tecra. Kimacchl
OKBUBAJICHTHOCTH HWCXOJHBIX JAaHHBIX. TeCTHpOBaHWE TPAaHMYHBIX 3HA4YCHUH. TecTupoBaHHe
HEJOMYCTUMBIX 3HaueHWil. TecTHUpoBaHHE MEPEXOJ0B MEXKIY COCTOSHUSMHU. Harpysounbie
tecThl. TectupoBanue usability.

16.ABTOMAaTH3AIMS TECTUPOBAHUS: 00JIaCTh MPUMEHEHHUSI, BUJIbI, UHCTPYMEHTBI, TPOOIEMBI.

10. CAMOCTOSATEJIBHASA PABOTA OBYUYAIOHIUXCSA

®opma 00yuenusi  OuHas

Ha3sBanue Bua camocrosiTesibHOM padoThI O0bem dDopma
pas/ie/10B U TeM (npopabomka yueonozo mamepuana, B yacax KOHTPOJIA
peuienue 3aoau, pepepam, 00K1ao, (nposepka
KOHmMpoavHaa padoma, n0020moeKa K peutenus 3adadu,
coaue 3auema, IK3amena u op.) pechepama u
op.)
Paznen 1. ITpopaboTka yuebHOro marepuaia, | 40 IIposepka
nmabopaTopHbie pabOThI, MOJATOTOBKA K Claye KOHCIIEKTOB
9K3aMeHa npopabOTaHHOTO
MaTepuaa,
YCTHBIM  OIIpOC,
pOBEpKa
1a00paTOPHBIX
pabor
Paznen 2. ITpopaboTka yuebHOro Mmarepuania, | 8 IIposepka
nmabopaTopHbie pabOThI, MOJATOTOBKA K Claye KOHCIIEKTOB
9K3aMeHa npopabOTaHHOTO
Marepuarna,
YCTHBIM  OIIpOC,
MpoBepKa
1a00paTOPHBIX
pabor
Paznen 3. ITpopaboTka y4eOHOro MaTepuana, | 24 IIpoBepka
nabopaTopHble pabOThI, MOJATOTOBKA K Cade KOHCIIEKTOB
9K3aMeHa npopabOTaHHOTO
Marepuana,
YCTHBIM  OIIpOC,
MIpOBEpKa
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71a00paTOPHBIX
pabor

11. YYEBHO-METOJANYECKOE U UH®OPMAIMOHHOE OBECIIEYEHUE

JUCUMIIIAHBI

a) CnMcok peKoMeH1yeMoil JIuTepaTypbl

OCHOBHAAI :
1. UYeprkoBa Enena AnekcanapoBHa. [Iporpammuas wuHxeHepus. BusyaibHoe

MOJICTTUPOBAaHUE TPOTPAMMHBIX CHCTEeM : Y4eOHuK it By30B / UepTkoBa Enena
AnekcannpoBHa; UeptkoBa E. A. - 2-e u3a. ; ucnp. u gom. - Mocksa : FOpaiir,
2021. - 147 c. - (Boicuiee obpazoBanue). - URL: https://urait.ru/bcode/471564
JlaBpumeBa Exarepuna MuxaitnoBHa. [IporpamMmHas MHKEHEPUS U TEXHOJIOTUU
POrpaMMUPOBAHUS CIOXKHBIX CHUCTeM : YueOHuK s By30oB / JlaBpuinera
Exarepuna MuxaitnosHa; JIaBpumesa E. M. - 2-e u3x. ; ucnp. u gorm. - Mocksa :
KOpaiir, 2021. - 432 c¢. - (Boiciee oOpazoBanme). - URL:
https://urait.ru/bcode/470923

JlaBpumieBa Exarepuna Muxainossa. IIporpammuas unxenepus. Ilapagurmsl,
texnonorun 1 CASE-cpenctsa : YueOHuk ans By3oB / JlaBpumieBa Exarepuna
MuxaitnosHa; JlaBpumesa E. M. - 2-e u3a. - Mocksa : HOpaiir, 2021. - 280 c. -
(Beicmiee oopaszoBanue). - URL: https://urait.ru/bcode/470942

JOINOJIHUTECJIbHAsA

1. T'pexyn Bnagumup WBanoBuu. IlpoextupoBanue HHPOPMAIMOHHBIX CHUCTEM :

Y4eOHUK W mpakTUKyM Jist By3oB / I'pexyn Bnagummup MBanoBuy, KopoBkuHa
Huna JleonunoBHa, JleBoukmna [I'anmna AusekcannpoBHa; I'pekyn B. U,
Koposkuna H. JI., Jleoukuna I'. A. - Mocksa : FOpaiit, 2021. - 385 c. - (Bsiciee
obpaszoanwue). - URL: https://urait.ru/bcode/469757

3apamenckux EBrenmii  IlerpoBuu. VYmpaBieHune  JKU3HEHHBIM  LIMKJIOM
MH(POPMAIMOHHBIX CHCTEM : YUEeOHMK M MPAKTUKyM JJIs BY30B / 3apaMEHCKHUX
Esrenwuii IlerpoBuy; 3apamenckux E. I1. - 2-e u3n. - Mocksa : Opaiir, 2021. -
497 c. - (Boicuiee oopasoBanue). - URL: https://urait.ru/bcode/467479

YexmapeB Anaronmuii  BrnagumupoBuu. VYmpasiaenne UT-mpoekramu u
nporeccamMu @ YuyeOHUK i By3oB / UekmapeB AHaTtonuii BrnaaumupoBud;
UekmapeB A. B. - Mocksa : IOpaiit, 2021. - 228 c. - (Bsiciiee obpa3oBanue). -
URL.: https://urait.ru/bcode/474109

XKapkoBa I. A. CoBpeMeHHBIE CHUCTEMBI aBTOMATHU3allMM  pa3paboOTKu
MH(OPMALIMOHHBIX CUCTEM : y4eb.-meTos. mocooue / I'. A. XKapkoBa; YIbsIHOBCK.
roc. yH-T, IH-T Mmarematuku u uHdopm. Texnonoruit, Kad. nunpopm. Texnonorui.
- YabsHoBek : Yal'V, 2007. - 3arn. ¢ skpana; Mmeercs ned. aHanor. - DI€KTpOH.
TekctoBble gaH. (1 gaitn : 606 KG6). - Tekct : 3IEKTPOHHBIM.
http://lib.ulsu.ru/MegaPro/Download/MObject/652

yueOHO-MeToAuYecKas

®opma

1. Kapkoma I'. A. Metoauueckue yka3zaHus JIJIsl BRIOTHEHUS J1a00paTOPHBIX paboT

crymaeHToB 10 muctmininHe «[IporpamMmHas WHXXEHEpUs» Ui CTYICHTOB
OakanmaBpuata mno cnenuaibHocTd 09.03.03 «lIlpuknannas wuHpOpMaTHKaY,
HarnpaBJeHHOCTh (mpoduis/criennanu3anusi) Wuapopmannonnas cdepa ouHOM
dopmbr obyuenus / I'. A. XKapkosa; Ynl'Y, ®MUUAT. - VubsHoBck : Yal'V,
2019. - 3arn. ¢ skpana; HeonmyOmKoBaHHBIH pecypc. - DIIEKTPOH. TEKCTOBEIE JIaH.
(1 daiin : 1,19 MB). - Teker : 3IEKTPOHHBIN.
http:/lib.ulsu.ru/MegaPro/Download/MObject/7236
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Kapkoa I'. A. Metoauyeckue yKa3zaHUsl JJII CaMOCTOSATEIBLHON pPabOThI
CTyIeHTOB 1o aucuuiimHe «[IporpaMMHas WHXEHepUs» IS CTYJISHTOB
OakanaBpuata 10 HampasieHuro moarotoBku  09.03.03  «IIpuxmanHas
nHpOpMaTHKa», HANPaBICHHOCTh (TMpoduis/cnennanu3zanus) MubopmarronHas
ctepa ounoit hopmel o0ydeHus / I'. A. Kapkosa; Y'Y, DMUKNAT. - YabaHOBCK
: Yal'y, 2019. - 3arn. ¢ skpana; HeomyOnmukoBaHHBIH pecypc. - DIIEKTpOH.
tekctoBele gaH. (1 daiin : 258 KBb). - Tekct : 3IEKTPOHHBIN.-
http://lib.ulsu.ru/MegaPro/Download/MObject/7245

CornacoBano:
AHPEKTOP HB /___BYPXAHOBA M.M. / A | 2073
Jonxcrocms compyonuka nayunot Gud.auomeri DUO /ﬁ()mwb oama

0) [IporpamMHoOe o0ecnieueHune
Jlns oGpa3oBaTeapHOTO Ipoliecca Mo JaHHOW JTUCHUIIIMHE He0OX0aMM cTaroHapHbIi kinace [1K
C YCTAHOBJICHHBIM CIICAYIOIIM NPOrpaMMHBIM 06eCHe‘IeHI/I€MI
Microsoft Office
Microsoft Windows
I10 COTCBU
JIIIO «TeMIIy»
NX Academic Perpetual License CAE+CAM
NX Academic Perpetual License Core+CAD
«AnTtumnarnat.BY3»
KOMIIAC-3D
Anet Pabouyas craHms
MoitOduc CrannapTHbIi
SQL Server
Visual Studio
MATLAB
Embarcadero RAD Studio

Maple

Statistica
Cpenctsa 3anmtsl nHGopmanuu Secret Net Studio 8

Axanemunueckas nunensus Ha YMK ViPNet "3amura cereit’

'

Cnucok cBodoaHo pacnpocrpansiemoro I1O:
Qt Creator

JDK

PostgreSQL
Python IDLE

Scilab

Visual studio code
Code::Blocks IDE

Visual Studio Community
Ubuntu linux

Oracle VM VirtualBox
Xunbuntu

LibreOffice

Calculate Linux

®opma
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B) [Ipodeccuonanbubie 0a3b1 JAHHBIX, HHPOPMANMOHHO-CIIPABOYHbIE CHCTEMBI

1. Dy1eKTPOHHO-0UOJINOTEYHbIE CUCTEMBI:

1.1. Hudposoii obpazoBarenbHbiii pecypc I[PRsmart : snexTpoHHO-OMOIMOTEYHAS
cucrema : caiir / OOO Kowmnanms «A#t Ilm Ap Menuma». - Caparos, [2023]. — URL:
http://www.iprbookshop.ru. — Pexum poctyma: sl 3apeructpup. mnojb3oBaTened. - Teker
AJIEKTPOHHBIN.

1.2. O6pasoBarenphas miarhopma FOPAWT : oGpa3oBaTeibHbIl pecype, SIeKTPOHHAS
6ubamorexa : caiit / OO0 DnekTpoHHoe H31aTenbetBo «FOPAWTY». — Mocksa, [2023]. - URL:
https://urait.ru. — Pesxum goctyma: Ijst 3aperucTpup. mojab30Baresiei. - TEKCT : JIIeKTPOHHBI.

1.3. baza nanubIx «2nekTpoHHas Oubmmoteka Texanueckoro BY3a (ObC «KoncynbranT
CTYJICHTa») : JEKTPOHHO-OubOInoTeunas cucrema : cadt / OO0 «llomurexpecype». — Mocksa,
[2023]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexkum pmoctyma: Juis 3aperucTpup.
nosb30BaTesnen. — TeKCT : 2JIEKTPOHHBIMN.

1.4. OBC Jlanp : 3nekTpoHHO-OMOMMOTeyHast cuctema : cakt / OO0 DBC «JlaHb». —
Cankr-IlerepOypr, [2023]. — URL: https:/e.lanbook.com. — Pexum noctyma: A 3aperucTpup.
IIOJIb30BaTeNe. — TEKCT : AIEKTPOHHBIN.

1.5. OBC Znanium.com : »3JeKTpOHHO-OMONMOTeuHass cucrtema : caiit / OOO
«3Hannym». - Mocksa, [2023]. - URL: http:/znanium.com . — Pexxum moctyna : Jj1sl 3aperucTpup.
noJib3oBaresei. - TeKcT : AIeKTPOHHBIN.

2. KoncyasTanTlliaroc [DnexkTpoHHBIH pecypc]: cipaBodHas mpaBoBas cucrema. / OO0
«Koncynprant [lmrocy - DnexktpoH. nas. - Mocksa : Koncynbrantllntoc, [2023].

3. ba3bl 1aHHBIX NEPUOAMYECKUX U3TAHUI:

3.1. eLIBRARY.RU: nayunas snekrponnas OubOnuoteka : cadt / OOO «Hayunas
OnektponHas bubnuoreka». — Mocksa, [2023]. — URL: http://elibrary.ru. — Pesxum goctyna : mist
aBTOpU3. NOJIb30BATENIEHU. — TEKCT : AIEKTPOHHbIN

3.2. DnextponHas 6ubimoteka «M3natensckoro noma «I'pedbennnkoB» (Grebinnikon) :
anekTpoHHass Oubmmoreka / OOO U] «I'peGennukoB». — MockBa, [2023]. — URL:
https://id2.action-media.ru/Personal/Products. — PexxuM toctyna : 1jist aBTopu3. osib3oBareneil. — Tekcer
: DJIEKTPOHHBIMN.

4. MeaepanbHas rocygapcrBeHHasi HHpopmanuoHHas cucrema «HanuonaabHas
3J1eKTPOHHAs OMOIMOTeKa) : dIeKTpoHHas oubnuoteka : caiit / ®I'BY PI'b. — Mockaa, [2023].
— URL: https:/m36.pd. — Pexxum octyna : ais mojib3oBareie HaydHoll 6ubianoreku. — TekcT :
JJIEKTPOHHBIN.

5. Poccuiickoe o6paszosanue : enepanbHblii nopran / yupenurens OI'AY «DULTO». —
URL: http://www.edu.ru. — TeKcT : 371€KTPOHHBIH.

6. DuaexkTponHass OubamoreuyHass cucrema Yal'V : wmoayns «DIeKTpoHHas
6ubmoreka» ABUC Mera-ITPO / OO0 «/lata Dxcnpece». — URL: http:/lib.ulsu.ru/MegaPro/Web.
— Pexxum octyna : uist monb3oBaTenell HayqHoi 0uOianoTeku. — TeKCT : AIeKTpOHHBIH.

CornacoBaHo: i 7) /]
UNuxenep Benynwmii /  Hlypenxo I0.B. M2t of / 2023 r.
JlomkHocTh cotpyanka YUTT (5[0} by Gmgmncs jara

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJINHbI:
AyauTtopun JUIsl TIPOBEAECHUS JIEKIWW, CEMHUHAPCKUX 3aHATHUH, M IPOBENCHHS
71a00paTOPHBIX PadOT, I MPOBEACHUS TEKYILEro KOHTPOJIS U IPOMEKYTOUHOM aTTeCTalUH.
AynuTOpUN YKOMIUIEKTOBAHbI CHEIMAIN3UPOBAaHHON MeOenblo, yueOHON TOCKOM.
AymuTtopuu A MPOBEACHUS JIEKIUH 000pyJOBaHbI MYJIbTHUMEIUMHBIM OOOPYIOBAaHUEM IS
npeacTaBieHus nHGopmaiuu 0oybmon aynutopuu. [lomenieHus st cCaMOCTOSITEIBHONW paboThI
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OCHAIIIEHbl KOMIBIOTEPHONH TEXHUKOH C BO3MOXKHOCTHIO MOAKIIOUEHUS K ceTu «MHTepHeT» u
obecrieueHreM JO0CTyIa K 3JEKTPOHHON HH(POPMAIIMOHHO-00pa30BaTeNbHON Cpee, dICKTPOHHO-
OMOJIMOTEYHOM CUCTEME.

[Tomemienue 3/414. Aynutopust uist IPOBEACHUS MPAKTUYECKUX U JICKIIMOHHBIX 3aHATHH,
TEKYIIEro KOHTPOJII U TMPOMEKYTOUHOM aTTECTAllUM, TPYNIOBBIX M HHAWBHIYAJIbHBIX
KOHCYJIbTAIMK ¢ HA0OPOM JIEMOHCTPAIMOHHOTO 000pYAOBaHUS ISl 00SCIICUCHUSI TEMATHUECKUX
wuttoctpanui. [lomenienne yKOMIUIEKTOBAaHO YYEHHYECKONW TOCKOW M KOMILIEKTOM MebOenu
(mocamounsix Mect — 38). 432017, YabsiHOBCKast 001acTh, I'. YIIbSIHOBCK, yiI. HabepexxHas pexu
Causiry, 1. 106 (3 kopmyc).

ITomemenue 303. Aynuropus aisi mpoBeaeHUs: jJabopaTopHbIX 3aHsTui. [Tomernenue
YKOMIUICKTOBAHO YYCHHYECKOW JIOCKOM M KOMIUIEKTOM Mebenn (mocamounbix mect — 10).
Kommwtorepsl, Wi-Fi ¢ goctynom k cetn «Muteprer», JUOC, DBC. TIpoekTop, skpan. 432017,
Y bstHOBCKas 00J1acTh, I. YIbIHOBCK, yi. HaGepexxnas pexu CBusry, 1. 106 (1 kopmyc).

Peanu3zamust mporpamMmbl TUCHUIUIMHBI TpeOyeT Haludmsi yd4eOHOW JabopaTopHH.
O6opynoBanue yueOHOM 1a00paTOpUH: MOCATOYHBIE MECTA IO KOJIMYECTBY CTYACHTOB.

TexHudyeckue cpencTBa OOYUCHHUsS: KOMITBIOTEPHI C JIMIEH3MOHHBIM IPOTPAMMHBIM
obecrieueHueM:

Microsoft Office

Microsoft Windows

10 COTCBU

JITIO «TeMIT»

NX Academic Perpetual License CAE+CAM

NX Academic Perpetual License Core+CAD

«Antumiaruatr.BY3»

KOMIIAC-3D

AnbT Pabouas cranmms

MoitO¢uc CrangapTHbIi

SQL Server

Visual Studio

MATLAB

Embarcadero RAD Studio

Maple

Statistica

Cpencrra 3amutsl nHdopmarmu Secret Net Studio 8

Axanemunueckas nunensust Ha YMK ViPNet "3amura cereit’

Cnucok cB060aHO pacnpoctpansiemoro I1O:

Qt Creator

JDK

PostgreSQL

Python IDLE

Scilab

Visual studio code

Code::Blocks IDE

Visual Studio Community

Ubuntu linux

Oracle VM VirtualBox

Xunbuntu

LibreOffice

Calculate Linux
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13. CHELIUAJIbHBIE YCJIOBUsA JUISL OBYYAIOUIUXCS C
OI'PAHUYEHHBIMU BO3MOKHOCTSAMMU 31I0POBbsA
B cinydae HeoOXomumocTH, OOydYalOMIMMCS W3 YWCIA JIMIl C OTrPaHHMYECHHBIMU
BO3MOXXHOCTSIMU 37I0pOBbsl (I10 3asBJICHUIO OOYYaroOLIerocsi) MOTYT MpearaTbCsi OOHU U3
CIIEAYIONIMX BapUaHTOB BOCHPHUATHS HHGPOPMAIMKA C YYETOM MX HWHAWBUIYAIbHBIX
MCUXO(PU3NIECKIX 0COOCHHOCTEH:

— JUIS JIMLL ¢ HApYIICHUSMU 3pEHHS: B IeYaTHOU (hopMe yBEeIHMUEHHBIM MPH(TOM; B hopme
JJIEKTPOHHOTO JIOKyMeHTa; B Qopme ayauodaitna (mepeBoj ydeOHBIX MaTepHUaJoB B
aynuodopmar); B medaTtHoW ¢opme Ha s3bike bpaiins; MHAMBHIyaJdbHBbIE KOHCYJIBTAIUH C
pUBJICYEHHEM TU(DIOCYpIOTIEPEBOAUNKA; HHIUBUIYATbHBIC 3aJaHHs U KOHCYJIbTAIlUH;

- JAus JUI ¢ HapyUIeHWsSMH CIllyxa: B Ie4aTHoW ¢opme; B (opMme 3IEKTPOHHOTO
JIOKYMEHTA; BUJCOMAaTepHAIIbl C CYOTUTPaMH; HHINBUYyaTbHbIE KOHCYJIBTAIIUU C PUBICYEHUEM
CYpJIOTIEPEBOIUMKA; WHANBUIYAIbHbIC 3a]JaHUS U KOHCYJIbTALINH;

— JUIsL JUI] C HApyUIEHUSMU OIOPHO-ABHUTaTENILHOTO amnmapara: B Me4aTHOM ¢opme; B
dopMe DIEKTPOHHOTO JOKyMeHTa; B (opme ayauodaiiina; WHIMBUAYAIbHBIC 3aJaHUS U
KOHCYJIbTAIIHH.

Pa3paboTunk Y Larcr JIOLEHT Canxun H.IO.
7

MOJIUCH JIOJDKHOCTh [)7(0]
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