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Conep:xkanue

OPTAHM3AIIMOHHO-METOAYECKHI1 PA3JIEJ

CTPYKTYPA M COIEPKAHME IV CHUATITAHBI (MOIYJIST)
OCOBEHHOCTH OBYUYEHWSI MTHBAJIM/IOB U JIMI] C OB3
YYEBHO-METOJINYECKOE OBECHEYEHUE CAMOCTOSITEJILHOM
PABOTBI OBYYAIOIIINXCS

OBPA3OBATEJILHBIE TEXHOJIOT N

OLIEHOYHBIE CPEJICTBA JJISI TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH Yl IPOMEKYTOYHOM ATTECTALIAN
YYEBHO-METO/IMYECKOE W WH®OPMAIIMOHHOE OBECIIEYUEHUE
YYEBHOU TUCHUILIMHBI (MOIYJISA)
MATEPHAJBHO-TEXHUYECKOE OBECIIEYUEHUE YYEBHOM
TACIATLITAHBI (MOLYJIST)



1. OPTAHM3AIIMOHHO-METOJIUYECKHWM PA3IEJ
1.1. Tlenu u 3apaun OCBOEHUS yueOHOM AUCIUIUIMHBI (MOJTYJIS)

Henan:

° OCBOCHHMS JUCLUUIUIMHBL: C(OPMHUPOBATD y CTYJACHTOB MPEICTABICHUE O
COBPEMEHHBIX TPOIECCaX MPOSKTUPOBAHUS, PA3pa0OTKH, TECTUPOBAHUS U IKCILTyaTallun
MIPOrPaMMHOTO TIPOJIYKTA U O B3aUMOCBSI31 BCEX aCTEKTOB ITPOrpaMMHON MHKCHEPHH

3agaun:
o U3y4eHHE MPUHITUIIOB 00BEKTHO-OPUEHTHPOBAHHOTO MTOoX0/a K pazpadotke I10;
. IPUOOpPETEHNE HABBIKOB BU3YaIbHON Pa3pabOTKU MPUIIOKEHUH;
o OBJIaJICHHE ONBITOM CO3/IaHUS IPOrPaMM C Pa3BUTHIM rpapuuecKUM
uHTepdencom.
1.2. MecTo aucuumIuHbl (MOIYJs) B CTPYKTYpe 00pa30oBaTeIbHOM MPOrpamMMbl

HalpaBJICHUS IIOATOTOBKHU

VYyeOnas aucnuiuimHa «[IporpaMMHas MH)XEHEpHUs» OTHOCUTCSA K 00s3aTEIIbHOW YacTH
onoka «Jucuummun (momyneit)» bl. M3yuenue yueOHoU nucuurumsbl «[IporpamMmmuas
WHXXEHepus» 0a3upyercs Ha 3HAHUAX, YMEHHUSIX U HaBBIKaX, MOJTYYCHHBIX 00YYarOIIUMHUCS MPU
M3y4YECHUU MPEIIIECTBYIOIINX KYpCOB: «BpIaucInTeIbHEBIC CHCTEMEI, ceTH u
TeleKOMMYHUKalun», «ba3pl naHHbIX», «H(pOpManuonHas Oe3omacHOCTbY. M3yueHue
y4eOHOM AWCIMILTUHBI HEOOXOAMMO Ui OCBOSHUS TAaKMX JUCHUILINH, Kak «[IpoexTupoBanue
uH(pOpMAIIMOHHBIX cHuCTeM», «I[IpOEKTHBIN MPaKTUKyM» H TPOU3BOJCTBEHHON MPAKTHKU
«TexHonorudeckas (IPOCKTHO-TEXHOJIOTHYECKAs ).

1.3. TpeGoBanus Kk pe3yabTaTaM OCBOCHHsI yU€OHOMN TUCIMITIIMHBI (MOTYJIs)

[Tponecc ocBoeHus yueOHOM TUCUMIUIMHBI HAalpaBieH Ha (hopMupoBaHHe y 00ydaroIUXCs
CIIEYIOIINX KOMIIETEHLIN:

Yuusepcanbhble (YK), obmenpodeccuonansusie (OIIK), npodpeccruonansusie (IIK) — B
coorBercTBUU ¢ PI'OC 3++.

Kon Conepxanne NHaukaTopsl TOCTHKEHUS] KOMITETSHITUN

KOMITETEHINH | KOMIIETeHIIUU

OIIK-8 Cnocoben NpPUHUMATh | 3HAET: OCHOBHBIE TEXHOJIOTHH CO3JaHUsI U
y4yacTHE B YIPABICHUU | BHEIPECHHUS UH(OPMAITMOHHBIX CHUCTEM,
MIPOCKTAMH CO3JIaHUS | CTAHAAPTHI YIPABICHUS IKU3HEHHBIM ITHKIOM

MH(POPMAIMOHHBIX CHCTEM | HHPOPMALIMOHHOW CHCTEMBI.
Ha CTaAusIX >KU3HEHHOI'O
LUKJIa YmMmeer: OCYIIECTBIISATh OpraHHU3allMOHHOE
ofOecriedeHre BBIOJIHEHHUS paboT Ha Bcex
CTauAX M B Ipoleccax JKU3HEHHOIO IMKJIa
MH(OPMALIMOHHON CUCTEMBI.

Bnaneer: HaBRIKAaMH COCTAaBJIEHUSI IUIAHOBOM H




OTYETHOW  JOKYMEHTallud 1O  YIPaBJICHUIO
MPOEKTaMU CO3JaHMsI HHPOPMAIIMOHHBIX CHUCTEM
Ha CTAJUSAX )KU3HEHHOTO IHKIIA..

IK-7

Crnocoben IIPOBOAUTH
ONMCAaHUE  TPHKJIAJHBIX
IPOLIECCOB u
UH(POPMAIIMOHHOTO
oOecriedeHuss  pemeHust
NPUKIAJHBIX 33124

3HaCTI I/IHCprMeHTBI n MCETOAbI MOI[CJII/IpOBaHI/ISI
UH(OPMAIMOHHBIX IIPOIIECCOB; CITOCOOBI
OIInucaHus HpI/IKJIa,HHbIX HpOHeCCOB 148
IIPOrPaMMHBIX MPOJYKTOB; CTPOCHHE
COBpeMeHHBIX OHepaHI/IOHHLIX CHUCTEM,
HNPUHIMIB  (QYHKIMOHUPOBAHUS COBPEMEHHBIX
NC; meTomonoruu BeACHUS JOKYMEHTOOO0pOTA B
OpraHHu3aIUsIX B chepe MIPOrPaMMHOI'0
oOecrieyeHusl.

VYmeer: mnpoektupoBath MC u paszpabaTbiBaTh
OporpaMMHbIE  HPOAYKTBl AN peLleHHs
MMPUKJIAAHBIX 3a1a4.

Bnaneer: HaBblkaMM  JI€TAlIbHOIO  ONMCAHUS
npeIMeTHOM 001acT, HPOPMAITMOHHBIX CUCTEM
U IPOrpaMMHBIX TPOAYKTOB B IPUKIAJHBIX
00J1aCcTsIX AESITENbHOCTH.

[1K-8

Crocoben
IIPOrpaMMHUPOBAThH
MIPWJIOKCHUST U CO3/1aBaTh
IIPOrPaMMHBIC MTPOTOTHUIIBI
peHICHI/IH HpI/IKJIaIIHI)IX
3a7a4

3HaeT OCHOBHBIE SI3BIKM INPOTrPaMMMPOBAHUS
IIPWIOKEHUN; TEOPETUYECKUE U METOOUYECKHE
OCHOBBI TEXHOJIOTUU IPOrpaMMHUPOBAHUS,
aHaIM3a M NPHUMEHEHUS aJITOPUTMUYECKUX H
IIPOrPaMMHBIX PEIIEHUH; METOAbl M HPUEMBI
pa3paboTKH MPOTrPaMMHBIX MPOTOTHUIIOB pEIIEHUS
IPUKJIAIHBIX 3a/1a4.

YMmeer peanu3oBBIBaTh MPOTPaMMHBIE HPOIYKTHI
JUIs peLIeHUs TNPUKIATHBIX 3aj]ay; OMHUCHIBAThH
ApPXUTEKTYpy TPWIOKEHUH BKIIOYAsi BBIJCIICHHE
(YHKLIMOHAJIBHBIX KOMIIOHEHTOB M MOJIYJEH,
CTPYKTYp [HaHHBIX, BHEIIHUX W BHYTPEHHUX
UHTEpdEicoB.

Brnaneer HaBblkaMu pa3pabOTKU MPUIIOKEHUHA U
IPOrPaMMHBIX TPOTOTHUIIOB.




2. CTPYKTYPA U COJIEP)KAHUE YUYEBHOM JUCHUILIMHBI (MOJIYJIST)

2.1. O6bem yueOHOM TUCIUTITUHBI (MOTYJIs).
O6bem auctuiuinHbl «IIporpaMmHas HH)EHEpHUs» cocTaBiseT 4 3aueTHbIX equHul/ 144 gacos:

Bcero, Ounas ¢popma
Bun y4yeoHoii padoThl aeos Kype, 1acon
Ounasi popma 3 xypc, 6
CeMecTp
AyautopHas padora 56 56
o0y4yaommxcs ¢ npenoaaBartesiemM
(mo BuAaM yuyeOHBIX 3aHATHIL),
BCEro B TOM YHCJIe:
Jlexnun (JI) 14 14
B ToM uncne, npaktuueckas
noarotoska (JIITIT)
HpaxkTnyeckue 3ansarus (I13) (e 42 42
mom yucne 3auem)
B Tom uncne, mpaktudeckas 10 10
noaroroska (I13I1IT)
Jlaboparopubie padorsl (JIP)
B ToM uncne, npaktuueckas
noaroroska (JIPIIIT)
CamocrosiTesibHas padora 52 52
odyuawmuxcs (CP)
B ToMm umciie, mpakTuyeckas 8 8
noaroroska (CPIIII)
[IpomexyTouHAasi aTTeCTALMSA 36 36
(MoAroTOBKA M ¢/1a4a), BCero:
KonTponbHas paboTa
KypcoBas pabota
DK3aMeH 36 36
Uroro: 144/4 144/4
OO0miast TpyA0€MKOCTh Y4eOHOM
JUCLUIUIMHBI (B Yacax, 3a4eTHBIX
€IMHUIIAX )
2.2.  CopaepxaHue pazesioB y4eOHON AUCHUILTUHBI (MOYJIA)
Ne HanmenoBanue Copepxanue pazzena (TeMaTuka 3aHsITHI) dopMupyemble
n/m | paznena (Tembl) KOMIIETECHIIN U
(uHIIEKC)

1. Oomas OnpeneneHue NpoOrpaMMHON HMH)KEHEPHH, €€ OIIK-8
XapaKTepUCTUKa MECTO B WH)XECHEPHOM JEATEIBHOCTH IIPHU [K-7
obnacTeil 3HaHUH CO3/IaHMM KOMIIBIOTEPHBIX CHCTEM U oOriee [1K-8
PO eCCUOHAITBHOTO | OTIHCAaHUE TECSTH obnacrei 3HAHUI

A7pa IpOorpaMMHON
WH)XCHEPUH U UX
B3alMOCBS3U

npodeccuonansHoro sapa 3Hanumii SWEBOK.
KL crangapra ISO/IEC 12207 u cBs3b ero
mporeccoB ¢ obnactamu  3Hanuii SWEBOK.
MeToapl OOBEKTHOrO aHaiu3a W MOCTPOCHHUS




Mojeleld mpeaMeTHbIX oOmacteii. OOBEKTHO-
OpUEHTUPOBAHHBIC u CTaH/IapTH30BAHHBIE
METO/Ibl IPOEKTUPOBAHUS APXUTEKTYPHl CUCTEMBI.
dopmanbHbIe crienu(UKAIY, T0Ka3aTeIbCTBO U
BepuduUKalus nporpamm: (popmaibHble METOJBI
cneuukanuii  (Z, VDM, RAISE), wmetons
JI0Ka3aTeNbCTBA MPABHIBHOCTH IPOrpaMM  C
IIOMOILBIO YTBEPKIACHUN, IIPE - U IOCTYCIOBUH U
Bepudukanuu. MaTepdeiicel, B3aumoaeicTBue u
W3MEHEHUE TNPOrpaMM ©  JIAHHBIX: OCHOBBI
MHTETpaly U IpeoOpa3oBaHus Pa3HOA3BIKOBBIX
nporpaMM H® JIaHHBIX; METOABl HM3MCHCHHS
(pevH)XeHUPUHT, pe(aKTOPHHT) KOMIIOHEHTOB M

CUCTEM; IIPUHLIATIBI B3aUMOJCHCTBUSA
HEOJHOPOAHBIX KOMIIOHEHTOB B COBPEMEHHBIX
IIPOMEKYTOUHBIX cpenax. Nuxenepus

NPWIOKEHUH W TIPEIMETHOW OOJIACTH: OCHOBEI
WH)XEHEPUU  NPWIOKEHUH U IPEIAMETHBIX
oOnactel (IOMEHOB), TEHACHLUU U HAIlPaBJICHUS
UX Pa3BUTHS B IUIaHE TIOBTOPHOTO MCIIOIb30BAHUS
KOMITIOHCHTOB. BAGTOHBI YHIpaBJICHUA ITPOCKTOM,
PHCKOM M KOH(HTIypaluel: aHalu3 U OIHCAHUE
WHXXCHEPUU IPOrpaMMUPOBAHUSA, NPUHLUIIOB U
METOJIOB  IUJIAHUPOBAHUS M YIPaBJICHHS
MporpaMMHbIM IMPOCKTOM, pUCKaMu n
(dopMUpOBaHHEM BEPCUI POTPAMMHBIX CHCTEM.

VYnpasnenue
TpeOOBaHUSMU U
KaueCTBOM

Metoabl OIpeJIeNIeHUs TpeOoBaHUI B
IIPOrpaMMHOM HMH)KeHepuH: cOOp, HaKOIUICHUE,
cenuukanuu W KiaccupUKaus TpeOOBaHUH.
Metoapl ananmuza TtpeOoBanuid. CTPYKTYpHBIN
aHaJU3: IUarpaMMbl MOTOKOB JAHHBIX; ONMHMCAHUE
MIOTOKOB JIaHHBIX U MpolieccoB. MeTo/ibl aHaIN3a,
OpPUEHTHPOBAaHHBIE HA CTPYKTYPHI JaHHBIX. MeTon
aHaimm3a JIkekcoHa. BHyTpeHHME U BHEIIHHE
xapakTepucTuku  kauectBa [10. Meroauku
noBbimeHuss kadectBa IO u  omeHka ux
s dextuBnoctu. Crangaptel IEEE, cBsizannbie ¢
kauectBoM I10O. 3akon koHTpons kaudectBa IIO.
CMM (mogmens 3pernocTu mporecca pa3paboTku
I10). Metrpuku kauyecTBa. MeTpUKH OOBEKTHO-
OpPUEHTUPOBAHHBIX POrpaMMHBIX CUCTEM
(cermuduxa). HabGop wmerpuxk  UmpamOepa-
Kemepepa. Merpuku Jlopenua wu  Kungna.
MeTtpuku AGpey.

OIIK-8
[K-7
[1K-8

TectupoBanue
IIPOTPaMMHOI0

IMpOAYKTa

Buasl ¥ MeTonpl TECTHPOBAHMS HA Pa3IMYHBIX
ctaausx paspabotku [10.

TepMHHOIOTHSA: TECTUPOBAaHUE, OTIA/Ka, Ae(EKT,
oTka3, cOoil. OOBekThl TecTHpoBaHusi. Poub
TECTUPOBAaHUS B  pa3IMYHBIX  Ipoleccax
paspabotku I10.

YpoBHU U BBl TECTUPOBAHUSA: MOIYJIbHOE (unit
testing), uMHTerpannoHHoe (integration testing),

OIIK-8
[K-7
[1K-8




cucreMHoe (system testing). Perpeccuonnoe
TecTupoBanue, smoke testing. TectupoBaHue
Ooemoro u yepHoro smuka. Buabl aedexTos,
oOHapyKuBacMble Ha KaX/10M YPOBHE.
Hucxonsuiee u Bocxoasiee TECTUPOBAaHUE.
Kareropuum TECTOB CHCTEMHOTO TECTUPOBAHMS:
IOJHOTA pelieHuss (YyHKIMOHAIBHBIX — 3aJad;
TECTUPOBAHUE LIE€JIOCTHOCTH; CTpECcCcOBOE
TECTUPOBAaHUE; KOPPEKTHOCTb  HCIIOJIb30BaHMS
peCypcoB; OLICHKA MIPOU3BOIUTENFHOCTH;
3P PEKTUBHOCTD 3aIUTHl OT UCKAKEHUS TaHHBIX U
HEKOPPEKTHBIX JEHCTBUH; [IpoBEpKa
UHCTAUIALMM M KOHQUIypallud Ha pas3HbIX
wiatpopMax;  KOPPEKTHOCTh  JOKYMEHTAIUH.
[TpoOnemMbl  perpecCMOHHOrO  TECTUPOBAHMSL.
IIpuemouHOE TECTUPOBAHUE.

OBpHUCTUYECKHUE METO/IbI CO3aHUS TECTOB.
XapakTepuCcTUKH ~ Xopomero Tecra. Kiaccer

3KBUBAJIEHTHOCTHU UCXOIHBIX TaHHBIX.
TectupoBanue rpaHUYHBIX 3HAYEHUI.
TectupoBanue HEIOMYCTUMBIX 3HAYEHUIL.

TectupoBaHue NEPEXON0B MEXKAY COCTOSHHSIMM.
TectupoBanue TOHOK. Harpy3odHsle TECTBHI.
TectupoBanue usability.

JIOKyMEHTUPOBAaHUE TECTUPOBAHUS.

JKu3HeHHbII 110209) nedekra. Bepcun
IIPOTPAaMMHOTO NPOAYKTa, CHUCTEMBI KOHTPOJISL
Bepcuil. Bepcun mporpaMMHOro mpoaykra M UX
CBA3b C  KonuuecTBOM  JedekrtoB. Touka

KOHBEPIeHIIUN (bug convergence).
KonmuecTBeHHBIC KpUTEpHUA KadecTBa
TEeCTUPOBAHUS.

Cuctembl JgoKkymMeHTHpOBaHHs jaedektoB (bug-
tracking systems). Karteropum knaccudukauu
NeeKTOB: Cephe3HOCTh, MPHOPUTET. [IpUHIHITEI
onucanus nedexra (bug report).

HaGop  mokyMeHTOB  mjii  TECTHUPOBAHMS:
¢byHKLIMOHANBbHASA criennpuKaus, cnenudukanus
nporpaMMHbIX  TpeboBanuit  (SRS), marpuma
MPOCIIEKUBAEMOCTH, TeCT-IUIaH, TeCTOBas
crienuuKanus, )KypHal.

CocraB, Ha3HaYeHHWE U TPUHLMIIBI OpPraHU3AMU
TecT-TutaHa.  Pa3paboTka  TECTOBOTO  IUTaHa.
KomnoneHTbI TECT-TUIaHA. Tecroast
cnenuduKanus: CTPYKTYypa,  ONTHMH3AIMS,
paspabotka. TecT-10r ()KypHai) U €ro aHajus3.
TecToBeie mpuUMeEphl (TECT-KEWUCHI): CTPYKTYpa,
MPUHIUIBI pa3pabOTKH.

TectupoBaHue 0eOTO SAMIMKA: KIACCHI KPUTEPHUEB
(cTpyKTypHBIE, (GyHKLIHOHATBHBIE,
CTOXaCTHYECKHE, MYTAllOHHBIE), MPOOJIEMBI.
Metoabl  cO3JaHUSI  TECTOB ~ HAa  OCHOBE




TCCTUPOBAHUA:

YIPaBJISIIONIETO Tpada mporpaMmel.
ABTOMaTu3anusa
MIPUMEHEHUSI, BUJIbI, HHCTPYMEHTBI, POOJIEMBI.

00J1acTh

2.3. Pasnenbl JUCHUIUIMHBI M BUAbI 3aHATAN

Ounas ¢popma 0OyueHUs

/o

HanmMenoBanwue pasyiena (TEMbI)

AynuropHas
paborta

Breayn.
pabora

O0rpeM B
yacax

J

I13/JIP

CP

Bcero

B TOM 4UCIIE,
JIIII

B TOM YUCIIE,
TI3TIIT/JIPTIIT

B TOM YUCIIE,
CPIIII

B TOM
yucie, I111

PA3JIEJI 1. O6mas
XapaKTepHUCTHKa 00JacTei
3HaHUH MPO(HECCHOHATBLHOTO Spa
POrPaMMHON MHKEHEPHUU U UX
B3aUMOCBSI3H

1. Onpenenenue
IIPOTPaMMHOM  MH)KCHEpUH, €€
MECTO B WHKEHEPHOM
NEATeTbHOCTH TP CO3JaHUU
KOMIIBIOTEPHBIX CHUCTEM M 001iee
onMcaHue  JecsaTH  obisacrteit
3HaHUU MPO(EeCCHOHANBEHOTO SApa
3HAHU SWEBOK. K1
cragmapta [SO/IEC 12207 wun
CBSI3b €T0 MPOIIECCOB C 00IACTIMHU
sganui  SWEBOK. Metonasl
00BEKTHOTO aHanm3a u
MOCTPOEHUS Moenen
pEeIMETHBIX oOracrei.
OOBEeKTHO-OpPUEHTHPOBAHHBIE U
CTaHJapTU30BAaHHBIE METO/IbI
MPOEKTUPOBAHUS  APXUTEKTYpPHI
CHUCTEMBI. dopmasibHbBIE
cnenuduKalnny, I0Ka3aTelIbCTBO
u  BepupuKaUg ~ OpPOTrpamm:
dbopmanbHbIE METObI
cnenuukanui (Z, VDM,
RAISE), meToasl noKa3aTenbCcTBa
MPaBUIBHOCTH  TPOTPaMM  C
MOMOILIbIO YTBEPKIACHUH, IIpe]l - U
MOCTYCJIOBUH M BepUDUKAIIIH.

18

2. Wntepodeiicsl,

B3aMMOJICHICTBHE U U3MEHEHUe
nporpaMM M JaHHBIX: OCHOBBI
UHTETpalii M TpeoOpa3oBaHUs
Pa3sHOS3BIKOBBIX ~ IPOTPaMM |

10

20




JaHHBIX; METOJbl  HW3MEHEHHUS
(peHH)XECHUPHUHT,  pe(aKTOpUHT)
KOMIIOHEHTOB u CHUCTEM;
TIPUHITAIIBI B3aMMO/ICHCTBUS
HEOJTHOPOJHBIX KOMIIOHEHTOB B
COBPEMEHHBIX  TPOMEKYTOUHBIX
cpenax. MHxeHepus: mpuiioKeHui
U TPEAMETHON 00JIACTH: OCHOBBI
WHXXCHEpUU  NPUIOKEHUH U

MPEIMETHBIX obmacreit
(1oMeHOB), TEHIECHIIUNA u
HANpaBIICHUSI WX Pa3BUTUS B
IJ1aHe MIOBTOPHOT'O

UCIIONIb30BAaHUSI ~ KOMITOHCHTOB.
Metonbl yrpaBlIeHUS] TPOEKTOM,
pUCKOM W KOH(UTypalue:
aHaJU3 M OIMCAHUE WHXCHEPHUU
POrPaMMHUPOBAHUS, TPHHIIAIIOB
U METOJIOB IUIAHHPOBAHHS U
yIpaBJICHUS IPOTPaMMHBIM
MIPOEKTOM, puCKaMu "
dbopmupoBaHUEM Bepcuit
MIPOTPAMMHBIX CUCTEM.

HUmoeo:

16

18

38

B mom uucne [111:

PA3/IEJI 2. Ynpasnenue
TpeOOBAaHUSIMU M KAUECTBOM

1. Mertob1 OnpeAeeHUs
TpeOOBaHUII B  MPOTpaMMHOMN
WHXXEHEpUH: cOOp, HaAKOIUICHUE,
cnenuduKanuy 1 Kiaccuurams
TpeboBanuii. MeTonbl aHanHM3a
TpeGoBaHUIl. CrpyKTypHBII
aHaJgu3: JuarpaMMbl  TTOTOKOB
JAHHBIX;  ONHUCAaHHE  IOTOKOB
JJAaHHBIX W MpoueccoB. MeToabl
aHajan3a, OPUEHTHUPOBAaHHbBIE Ha
CTPYKTYpPHl ~ JIlaHHBIX.  MeTtog
aHanunsa J[xexkcoHa. BHyTpeHHHe
W BHEIIHHE  XapaKTePUCTUKHU
KadecTBa I10. Metonuku
noBelmeHust kadectBa [10O u
olleHKa  uX 3P (PEKTUBHOCTH.
Crangaptel IEEE, cBsi3aHHbBIE C
kauectBoM [10. 3akoH KOHTpOJIs
kauectBa [10. CMM (monenb
3peyiocTH Tpolecca pa3padoTKu
I10). Mertpuku KaydecTBa.
MeTtpuxu 00BEKTHO-
OPHUEHTHPOBAHHBIX TPOTPAMMHBIX
cuctem (cmeuuduxa). Habop
Metpuk  Ympgambepa-Kemepepa.

10

20




Metpuku Jlopenna u Kunna.

MeTtpuku AGpey.
Hmoeo: 8 10 20
B mom uucne I111: 2 2
PA3JIEJI 3. TectupoBanue
POTPaMMHOTO MPOJIYKTA
1. Bunsr u METOIbI 10 12 26
TECTUPOBAHUSI Ha  Pa3IMYHBIX
CTaJIUsIX pa3paboTKu I10.

TepMHUHONOTHSA:  TECTUPOBAHHE,
oTiangka, nedeKT, oTka3, CcOoM.
OObexTsl TEcTUpOBaHUA. Poib
TECTUPOBAHUS B  Pa3jIMYHBIX
nporeccax  paspaborku  I1O.
YpoBHU U BUIBl TECTHUPOBAHUS:
MOJ1yJIbHOE (unit testing),
WHTETPAIIMOHHOE (integration
testing), cuctemHoe  (system
testing). Perpeccuonnoe
TecTupoBanue, smoke testing.
TectupoBanue 6e10ro U YEPHOTO
SIIIUKA. Buner ne(EeKTOB,
oOHapyXHBacMble Ha KaXJIOM
YPOBHE. Hucxondmee u
BOCXO/IsI11Iee TECTUPOBAHUE.
Kareropun TECTOB CHCTEMHOIO
TECTUPOBAHUS: MOJIHOTA PEIlCHUs

(G YHKIHOHATBHBIX 3a/ad;
TECTUPOBAHUE LEJIOCTHOCTH;
CTpECCOBOE TECTUPOBAHUE;
KOPPEKTHOCTh UCIIOJIb30BaHUs
pecypcos; OIICHKA
IIPOU3BOJUTEIIBHOCTH;

3¢ (PEeKTUBHOCTh  3alIUTBl  OT
UCKaXECHUS JTAHHBIX u
HEKOPPEKTHBIX JICACTBU;
IIPOBEPKa MHCTAJIISAUN u
KOH(HUTYpaIu Ha pa3HbIX
iatdopmax; KOPPEKTHOCTb
JIOKYMEHTAIUN. [TpoGnembr
PETPECCUOHHOTO  TECTUPOBAHMS.
IIpuemounoe TECTUPOBAHUE.
OBpUCTHYECKHE METO/IbI
CO3/1aHUSA TECTOB.
XapakTepUCTUKH XOpOLIETO
Tecta. Kitaccel 3KBHBAJIEHTHOCTH
MCXOJHBIX JAaHHBIX.
TecTtupoBanue IPAaHUYHBIX
3HAYCHUMN. TectupoBanue
HEOMYCTUMBIX 3HAYeHHH.

TecTtupoBaHue Mepexo0B MEKIY
COCTOSIHUSIMU. TecTtupoBanue




roHOK.  Harpy3ouHsle  TeCTBI.
TectupoBanue usability.

2. JlokyMeHTupOBaHue

TecTupoBaHus. JKU3HEHHbBIN LUK
nedexra. Bepcuu nporpamMmHOro
IOPOAYKTa, CHUCTEMBbI KOHTpPOJIS
Bepcuil. Bepcum mnporpamMmmHOro
OpoAyKTa W HX CBs3b C
konuuecTBoM jaedextoB. Touka
KOHBEPIeHLIUU (bug
convergence). KonnyecTBeHHbIE
KpUTEpUU Ka4yecTBa
TECTUPOBAHUSI. Cucremsl
JIOKYMEHTHUPOBaHUS nedeKToB
(bug-tracking systems).
Kareropun Kiaccuukanum
neheKTOoB: CEpbE3HOCTH,
npuoputeT. [IpuHIUIBI OnTUcaHUs
nedexra (bug report). HaGop
JOKYMEHTOB [UISI TECTUPOBAHMS:
dbyHKIIMOHAIbHAS crielU(UKaIus,
cnenudukanus IPOrPaMMHBIX
TpeboBanuii  (SRS), wmatpuia
NPOCIIC)KUBAEMOCTH,  TECT-TIJIaH,
TECTOBaA crenudpuKanus,
xypHas. CocTtaB, Ha3Hau€HUE U
INPUHILIUIIBI  OPTaHM3AIMH  TECT-
miaHa. Pa3paboTka  TecToOBOro
rwiana. KOMIOHEHTHI TecT-TuIaHa.
TecroBas cnenuuKanus:
CTPYKTYpa, ONITUMMU3AIIHS,
paspabotka. TecT-or (KypHai) u
ero axHanus. TecToBble NpUMEPHI
(TecT-KeHCHI): CTPYKTYDa,
MIPUHIIMUIIBI pa3paboTKu.
TectupoBanue Oenoro sIUKa:
KJIaCCHI KpUTEPHECB
(cTpyKTypHBIE, (PYHKIIMOHABHBIE,
CTOXAaCTUYECKHE, MYTAIIMOHHBIE),
npobiaembl. MeTolbl  CO3JaHUA
TECTOB Ha OCHOBE YIPABIISIOIETO
rpada MIPOTPAMMBI.
ABTOMAaTH3aIUsl  TECTUPOBAHMS:
o0nacTh  MpPUMEHEHUs, BUJBI,
WHCTPYMEHTHI, TPOOIIEMBI.
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36
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52
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2.4. Tlnan camMoCTOSATEIHLHON pabOTHI 00YUAIOMIETOCs MO JUCIUTIINHE (MOTYJIIIO)

Ounas hopma oOydeHust

Ne | Ha3Banue pa3nenoB u Tem Bunst Tpynoemkocts | @opmupyemsie | Popmsl
CaMOCTOSITENIbHOM | (4acoB) KOMIETEHIIUU | KOHTPOJIS
paboThI

1. | OOmas xapakrepuctuka | CaMonoAroToBKa 18 OIIK-8 VYcrHbIH

obnacreit 3HaHui | CamocCTOsATEIbHOE [K-7 ormpoc,

npodeccuoHabHOTO  siipa | U3y4yeHue [1K-8 pOBEpKa

MIPOrPaMMHOM MHXEHEPUU U | pa3lieioB 3a7aHus

UX B3aUMOCBSI3U

2. | Yopasnenne tpeboBanusMu | CaMOmoaroToBKa 10 OIIK-8 Ve

Y Ka4eCTBOM CamocTosiTebHOE ITK-7 ormpoc,
H3y4yeHue I1K-8 MPOBEpKa
pa3zenon 3aJJaHus

3. | TectupoBanue CaMonoIroToBKa 24 OIIK-8 Y CTHBIH

MIPOrPaMMHOTO MPOAYKTa CaMocTosiTenbHOe [1K-7 o11poc,
H3y4YeHue I1K-8 MIPOBEPKa
pa3aenon 3aJJaHus

3. OCOBEHHOCTHU OBYYEHMUSs UHBAJIMAOB U JIUILI C OB3

IIpu opranuzanuu o0ydeHHsT CTyneHTOoB ¢ wuHBaiugHocteio u  OB3  (IIOJJA)
o0ecrneynBaroTcs CIEAYIOLe HEe0OX0IUMbIe YCIOBUS:

- y4eOHbIE 3aHATUSL OPTaHU3YIOTCSI UCXOASI U3 NMCUXO()U3UUECKOr0 Pa3BUTHUSL U COCTOSHUS
3p0poBbs MLl ¢ OB3 coBMecTHO ¢ Jpyrumu oOydaroUIMMHCA B OOIIMX IpyIIax, a Takke
WH/IMBUYaJIbHO, B COOTBETCTBUH C TPAPUKOM WHAWBUAYAIBHBIX 3aHITHML;

- IpU OpraHu3alUM y4eOHBIX 3aHATHH B OOIIMX TpyHIax HCHOJIb3YIOTCS COLMAIbHO-
AKTHUBHBIE U pe(IEKCUBHBIE METO/IbI O0yUEHUS, TEXHOJIOTUU COLIMOKYJIbTYPHON peadMInTaIlu C
LENbI0 OKa3aHWs IOMOIIM B YCTAHOBJICHWH IIOJHOLIEHHBIX MEXJINYHOCTHBIX OTHOILEHUH,
CO3aHUsI KOM(OPTHOTO MCUXOJIOTUYECKOTO KJIMMaTa B TPYIIIIE;

- B nporecce 00pa30BaTENbHONW  JESITENBHOCTH TPHUMEHSIOTCS MaTepHalbHO-
TEXHUUYECKOE OCHAIllEHUE, CIEeHUaIN3UpPOBAHHbIE TEXHMUYECKHUE CpEICTBa IpHeMa-Tlepeaadn
yueOHOll uH(popManuKu B JOCTYNMHBIX (hopMax Juis CTYJEHTOB C Pa3IUYHBIMU HapyLIECHUSIMH,
AIIEKTPOHHBIE 00pa30BaTeIbHbIE PECYPCHI B aJaITUPOBAHHBIX (hOpMax.

- moabop W pa3paboTka y4eOHBIX MaTepHajoB MPENoAABATENIMU MPOU3BOAUTCS C
Y4€TOM MCUXO(PHU3NUECKOTO Pa3BUTHUS U COCTOSIHUS 310p0Bbst Jui] ¢ OB3;

- HCIIOJIB3YIOTCS 3JI€MEHThl TUCTAHIIMOHHOIO OOyueHHs MpU paboTe CO CTYIEHTaMH,
MMEIOUIUMHU 3aTPYIHEHUSI C MOTOPUKOM;

- IPU HEOOXOTUMOCTH CTYACHTHI ¢ MHBaIMIHOCThI0 1 OB3 obecneunBaroTcss TEKCTaMU
KOHCIIEKTOB (IIpH 3aTPYIHEHNUHU C KOHCTIEKTUPOBAHUEM);

- IIpM TPOBEpPKE YCBOGHMsS MaTepualla HCIOJIb3YIOTCS METOJIUKH, He Tpelyrolue
BBIMIOJTHEHUSI PYKONHUCHBIX PAa0OT WM M3JI0KEHMsI BCAyX (TMpU 3aTPYAHEHMSIX C MHCbMOM M
peublo).

[Ipu mpoBeneHNH NpoIeaypbl OLIEHUBAHUS PE3YyJIbTAaTOB O0YUYEHMs] MHBAIMJIOB U JIUI] C
OTPaHUYEHHBIMH BO3MOXXHOCTSIMU 3[0POBbS MO IHCLHUIUIMHE OO0ECIeYMBAETCS BBIMOJIHEHUE
CIIEIYIOIINX TOTOTHUTEIbHBIX TPpeOOBAaHUI B 3aBUCUMOCTH OT UHJIUBUIYaIbHBIX OCOOEHHOCTEH
o0yJaronuxcs:

- WHCTPYKLHS MO TOPSJIKY NMPOBEACHUS MPOLEAYpbl OLIEHWBAHUS MPEIOCTABISETCS B
JnocTynHoi ¢opme (YCTHO, B NMHUCBMEHHOH (hopMe, Ha 3JIEKTPOHHOM HOCUTENE, B IEYaTHOU
¢dbopMe yBETUUEHHBIM MIPUPTOM U T.I1.);




- 1ocTtynHas ¢opMma IMpeAOCTaBICHHS 3aaHN OLIGHOUHBIX CPEACTB (B MeyaTHOH (opme,
B I€YaTHOM (hopMe yBEIUUCHHBIM MIPUGTOM, B (hOpME FIEKTPOHHOTO TOKYMEHTA);

- ToctymnHas (opMa MpeoCTaBICHUs OTBETOB Ha 3aJaHus (MUCbMEHHO Ha Oymare, Habop
OTBETOB Ha KOMIIBIOTEPE, YCTHO, IP.).

[Ipu HeoOXomuMocTH sl OOYYAIOUIMXCS C OTPAaHUYCHHBIMH BO3MOXHOCTSIMHU
3JI0POBbs M UHBAJIUOB IIPOLEYypa OLICHUBAHUS PE3Y/IbTaTOB O0YUEHHUS MO JUCLUIUIMHE MOKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

B ocBoeHHMH IUCHMIIIMHBI MHBAIMIAAMU M JIMIAMM C OTPAHUYEHHBIMU BO3MO>KHOCTSMH
310pOBbsI OOJIBIIOE 3HAUCHHE MMEET WHAMBHIyalbHas padora. [log nHauBUAYansHONU paboTOM
noapasymeBaercs e (OpMbl B3aUMOACHCTBUS C IpeNojaBaTeseM: UHIMBUAYallbHas ydyeOHas
pabora (KOHCYJbTAallMU), T.€. JONOJHHUTEIBHOE pa3bsCHEHHE YYeOHOro Mmarepuaiga u
yIIIyOJIeHHOE M3Y4YEHHE MaTepualla ¢ TeMH 00y4arolMMUCs, KOTOPbIE B 3TOM 3aUHTEPECOBaHbI,
U WHAMBHIyalbHas BOCHHUTaTeNbHas pabora. VHAMBHIyanbHbIE KOHCYJIbTAIlMHA 1O IMPEIMETY
ABIISIIOTCSL  BaXKHBIM  (DAaKTOPOM, CHOCOOCTBYIOUIMM  MHAMBHIyalIu3alMd OOydyeHHs U
YCTQHOBJICHHIO BOCIHUTATEIBLHOTO KOHTAaKTa MEXIy IpenojaBareieM U 00ydarolmmMcs
MHBAJIUAOM WM 00y4aIOUIMMCS C OTPaHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSL.

4. YYEBHO-METOJIMYECKOE OBECHEYEHHUE CAMOCTOSTEJIbHOM
PABOTbBI OBYYAIOIIIUXCA

CamocrosiTenbHasi paboTa CTYAEHTOB IIPEJICTaBIsieT COOOW 00s3aTeNbHBI  BUJ
JeSITeIbHOCTH, 00ECIIeUNBAIOIIMN YCIIEITHOE OCBOEHUE 00pa30BaTEeIbHONW MPOrpaMMbl BBICILIETO
oOpa3oBaHus B cooTBeTcTBUHU ¢ TpeboBanusimu OI'OC.

CamocrodrenbHas paboTa B paMKax 00pa3oBaTEIbHOIO IpOLecca peIaeT Cleayolue
3a/1a4u:

- 3aKpeIvieHue W paclIMpeHue 3HaHWH, YMEHHH, NOJIYYEHHBIX CTYIEHTaMHU BO
BpEMsI AyJUTOPHBIX U BHEAYIUTOPHBIX 3aHATUN;

- nproOpeTeHue JOMOJHUTEIbHBIX 3HAHUI U HABBIKOB 110 U3y4aeMOM JUCLUIUINHE;

- dopMHpoBaHHE M Ppa3BUTUE 3HAHUH U HABBIKOB, CBS3aHHBIX C HAy4HO-
MCCJIEIOBATEIBCKOM 1€ATENBHOCTHIO;

- pa3BUTHE HABBIKOB CAMOOPTaHU3aI1H;

- (opMHUpPOBaHKE CAMOCTOSITEILHOCTH MBIIIJIEHHSI, CHOCOOHOCTH K CaMOPa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CAaMOpPEATU3alllu;

- BbIpaOOTKa HAaBBIKOB J(PQPEKTHBHON CaMOCTOATEIBHONH NpodeccuoHanbHON
TEOPETUUECKON, MPAKTUUECKON U yueOHO-NCCIIeI0BATEIbCKON AESITENbHOCTH.

OCHOBHBIMU NPUHIUIIAMHU OPTraHU3ALUU CAMOCTOSTEILHON pabOThI ABIISIOTCA:

- MPUHLIAIT 0OpAaTHON CBSI3H, MO3BOJISIOUINM OCYIIECTBISTh KOHTPOJIb U KOPPEKIUIO
JICUCTBUN CTYJCHTA;

- NPUHIUI Pa3BUTHs WHTEJUIEKTYaJbHOrO MOTEHIHMaNa cTyAeHTa ((popMupoBaHue
QITOPUTMUYECKOT0, HAarJIsgIHO-00pa3HOro, TEOPETUYECKOr0 CTHUJIeH MBIIUICHUS, YMEHUH
NPUHUMATh ONTHMAJbHbIE WJIM BAapUATHUBHBIE PEIICHHUS B CJIOXHOW CUTyallUH, YMEHUH
o0pabaTbIBaTh HH(POPMALIHIO);

- OPUHLMI ~ OOECreyeHusl  LEeJOCTHOCTH UM HENPEPhIBHOCTH  OOy4eHHUs
(mpenocTaBieHHE BO3MOXHOCTHU TOCJIEI0BATEIILHOTO BBIMOJIHEHUS 33/1aHUN B TIpEeNax TeMbl,
JTACITUTLIIUHBI).

OCHOBHBIMU BHUJAMH CaMOCTOSATEIbHOW pabOTHl MO JaHHOM IUCHUIUIMHE SIBISIOTCS
MOJArOTOBKA K MPAaKTUYECKOMY 3aHATHUIO, MOJrOTOBKA K KOHTPOJBHOM paboTe, MOArOTOBKAa K
TECTY, OJrOTOBKA K SK3aMEHY.

IloaroroBka K NPAKTHYECKOMY 3aHATHIO TpeOyeT TMOHMCKa JIOTOJIHUTEIbHON
uH(pOpMallMl 1O TeMe, KOTOpOM OyAeT MOCBALIEHO 3aHSATHE, 4YTO I03BOJISIET TiyOxke
pa3oOpaThCsi B HU3yyaeMbIX Bompocax M c(HOPMHUpPOBATh HAaBBIK CAMOCTOSITEIBHOIO



MHPOPMALIMOHHOTO  TIOMCKAa W aHamu3a mnogoOpaHHoro marepuana. Ilpw moaroroBke K
IPAaKTUYECKUM 3aHATHAM CTYIEHTY PEKOMEHAYETCsl IPUIIEPKUBATHCS CIEAYIOIIEro NOpsiIKa:

- BHHUMATEJIbHO M3YyYUTh OCHOBHBIE BOIIPOCHI TEMBbl MPAKTUUYECKOTO 3aHSITHS,
OIIPENIeIUTh MECTO TEMBI 3aHATHSI B OOIIEM COJIEPKAHUH, €€ CBSI3b C JPYTUMHU TEMaMH;

- HAaiTH W TpopabdoTaTh COOTBETCTBYIOUIME pa3felibl B PEKOMEHJIOBAHHBIX
yueOHMKaxX, HOPMAaTUBHBIX JJOKYMEHTaX U JAOIOJIHUTEIBHOM JINTEPATYPE;

- 1I0CJI€ O3HAKOMIJIEHHS C TEOPETUUYECKUM MaTepHajJoM OTBETUTh Ha BONPOCHI JUIS
CaMOIIPOBEPKU;

- pOayMaTh CBOE MOHMMAHUE CIOKUBIICHCA CHUTyallud B U3ydaeMoi chepe, myTH
U CTIOCOOBI pelIeHus MPOOIEMHBIX BOIIPOCOB;

- IPOAYyMaTh Pa3BEpHYThIE OTBETHI HA MPEAJIOKECHHbBIE BOIIPOCHI TEMBI, ONUPAsICh Ha
JICKIIMOHHBIEC MaTepPHAaJIbl, PACHIMPSS U JIOTIOJIHSASA UX AAHHBIMU U3 YYEOHHKOB, TOTIOHUTEILHON
JUTEPATYPBHI.

IMoaroroBka Kk KOHTPOJILHOW padore. KoHTponbHas paboTa NPOBOIAMTHCS IOCIE
U3y4eHHs] ONpPENENICHHONM TeMbl (Te€M) JUCLMIUIMHBI M IPEJICTaBIsAET COOOH COBOKYITHOCTh
pa3sBEpHYTHIX IHCbMEHHBIX OTBETOB CTYAECHTOB Ha BONPOCHI, KOTOPbIE OHHU IOJYyYalOT OT
npenoaBarens. CaMocTosTeNbHAs MOATOTOBKA K KOHTPOJILHOW paboTe BKIIIOYAET B ceOsi:

- U3y4yeHHE KOHCIIEKTOB JICKIUH, DPaCKPBIBAIOIIMX MaTepuai, 3HaHHE KOTOpPOro
IIPOBEPSETCS] KOHTPOJIBHONU pabOTOM;

- HOBTOpEHHE y4eOHOro Marepuana, IOJIyYUeHHOIO0 TMpH IOJATOTOBKE K
IPAaKTUYECKUM 3aHATHAM U BO BpeMs UX ITPOBEACHUS;

- U3Y4YE€HUE JIOTIONIHUTEIbHOW JIMTEpaTypbl, B KOTOPOM KOHKPETU3UPYETCS
coZep)KaHUE MPOBEPAEMBIX 3HAHHI.

IToaroroBka k TecTHpoBaHUI0. TecTUpoOBaHUE — 3TO HE TOJIBKO (hopMa KOHTPOJIS, HO U
METOJ YIJIyOJICHMsI, 3aKpeIUIeHUs 3HaHWM oOydarommxcs. 3ajadya TECTUPOBAHUS - JOOUTHCA
IJ1yOOKOro M3y4eHHMsl OTOOpaHHOTO MaTepuana, NMpoOyAuTh y OOydaroIlerocs CTpeMiIeHHE K
U3YYEHHUIO JIOTIOJIHUTENbHON  JuTepaTyphl. [loAroroBka BKIIOYaeT B ce0sl U3ydEHUE
PEKOMEH/1I0BaHHOM JUTEPaTYPBHI, JIEKIIMOHHOTO marepuaa, KOHCIIEKTUPOBaHHE
JIOTIOJTHUTEIbHBIX HCTOUYHUKOB. UTeHHE M 3allOMUHAHME TEKCTa MHIMBUIYyaabHO. JKenaTenbHO
CHavaJla MPOYUTATh TEKCT LIEJIMKOM, [TOTOM BBIIEINUTh B HEM TJIAaBHBIE MBICIH, PA3/IEIUTh TEKCT
Ha 4YacTH, COCTaBUTh IUIaH TEKCTA, BBIICIUTH JIOTMUECKYIO CBA3b MEX]Y 3TUMHU IYHKTaMH H
IIOTOM €I1I€ pa3 IePEUYNTaTh U MEPECKA3ATh.

IMoaroroBka Kk onpocy BKIIOYAEeT B ce0sl MOBTOPEHHE MPOHACHHOIO MaTepuana o Teme
npencrosmero onpoca. llomMMMO OCHOBHOrO Marepuana CTYOEHT JOJDKEH H3Yy4UTh
JIOTIOJTHUTEIbHYI0 PEKOMEHJOBAHHYIO JINTEPATYpy U MHPOpPMAIMIO 1O TEME, B TOM YHCIE C
ucnosp3oBanueM MHTepHeT-pecypcoB. Onpoc npeanonaraeT yCTHbIM OTBET CTYJEHTa Ha OJUH
OCHOBHOH U HECKOJIBKO JIOIOJHUTENIbHBIX BOIPOCOB IpenojaBaTens. OTBET CTyAECHTa JIOJIKEH
IpeACTaBIATh CcO00M pa3BEPHYTOE, CBA3aHHOE, JOIMYECKH BBICTpOEHHOE coobuienue. Ilpu
BBICTABJIEHUU OLIEHKU MPEINO0/iaBaTellb YUYHUTHIBAET MPABUWIBHOCTh OTBETA MO COJEPKAHUIO, €ro
MIOCJIE0BATENBHOCTD, CAMOCTOSITENIBHOCTh CY)KIEHUH M BBIBOJOB, YMEHHE CBS3bIBaTh
TEOPETUYECKHE IOJIOKEHUSI C MPAKTUKOW, B TOM uucie U ¢ Oyaymed npodeccruoHaibHOU
JESATENBHOCTBIO.

IMoaroroBka k 3k3amMeHy. [loAroToBka K 5K3aMeHy OCYLIECTBIISETCA Ha MPOTSKEHUU
BCET0 MEepro/ia OCBOCHUS YU€OHON TUCHMIUIMHBL, HO HEMOCPEICTBEHHYIO MOJTOTOBKY B MEPUOJ
IIPOMEKYTOUHOM aTTecTaluu 11es1Iecoo0pa3Ho OCYIIECTBIATh B JiBa ATana. Ha nepBom U3 pa3Hbix
UCTOYHUKOB IMOJ0OMpaeTcs BeCh Marepuan, HeOOXOIMMBIM A pa3BepHYTHIX OTBETOB Ha BCeE
Bonpockl. [lpyu o3HaKOMIIEHHWH C KaKUM-IHOO pa3fesioM ydeOHHMKa pPEeKOMEHIyeTcs MpOoYHuTaTh
€ro LEJIMKOM, CTapasich yJIOBUTH JIOTUKY U OCHOBHYIO MBICIb aBTopa. IIpy BTOpUUHOM UTE€HUU
Jy4llle aK[EHTHUPOBaTh BHUMaHUE HAa OCHOBHBIX, KJIFOUEBBIX BOIPOCax TeMbl. MOKHO COCTaBUTh
KpaTKHil KOHCHEKT, YTO MO3BOJIUT U3YyYEHHBIH Marepuan ObICTPO OCBEXHUTh B MaMSTH Iepen
sK3aMeHOM. KOHCTIeKTHpYOIIeMy ClIeIyeT BbIAENATh MOHSATHS, KATETOPUH, 3aKOHBI, IPUHIIMIIHI,
Uled BBIBOJBI, (akThl M T. A. 3aTeM BBIABISAIOTCS CBA3M U OTHOLIEHUS MEXAY STHMH



KOMIIOHGHTaMH TeKCTa. TeXHOJOrMyeckhue MpUeMbl KOHCHEKTHPOBAHHUS: BBIMTUCKU IUTAT;
nepeckas CBOMMH CJIOBAaMHM; BBIJICJICHHE UJCH W TEOpuil; KpUTHYECKHE 3aMEYaHUs; YTOUHCHHS;
COOCTBEHHBIEC PA3bACHEHHS; CPABHUBAHUE TO3UIIHMIA; PEKOHCTPYKIHS TEKCTa B BUIE CO3/aHUS
TaONNIl, PUCYHKOB, CXEM; ONHCAaHHE CBA3CH ¥ OTHOIICHWH; BBEJCHUE JIOTIOJHHUTEIBbHON
uHpopManuu U ap. XOPOLIN KOHCIEKT OTIMYAETCS KPAaTKOCThIO - He Oonee 1/8 mepBuUUHOTrO
TEKCTa,  IIeJICBOl HANpPaBJICHHOCTHIO, HAYYHOH KOPPEKTHOCTBIO, SICHOCTBIO, HYETKOCTBHIO,
MNOHATHOCTBIO. Ba)XHO OTMETUTH CIIOKHBIE M HEMOHSTHBIE MeCTa, 4TOOBI HAa KOHCYJIbTAIHH
3a/1aTh BOMPOC TperojaBarento. Ha BTopoM sTame mo maMsTH BOCCTaHABIMBACTCS COJICPIKAHUE
TOT0, YTO 3alMCAaHO B OTBETAX HA KaXJbIi BOIPOC.

KoHTpoIIb caMOCTOSTENBHOM PAOOTHI CTYIEHTA OCYIIECTBIISIETCS TOCPEICTBOM TEKYILETo U
HPOMEXXYTOYHOTO KOHTPOJIS. TeKyImuii KOHTPOJIb OCYIIECTBIISCTCS Ha MPAKTHYECKHUX 3aHATHIX B
XOJie IPOBEPKH OTAEIBHBIX BHOB CAMOCTOSATEILHON pabOThI, BHIIIOJIHEHHOW CTYICHTaMH.
[TpoMexyTOUHBII KOHTPOJIb CAMOCTOSATEIILHON pabOTHI OCYIIECTBIISICTCS B XO1€

MIPOMEKYTOUYHOM aTTeCTAlli 00Yy4arOIINUXCS.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

I/IHTepaKTI/IBHI)Ie 06p330BaTeJH)HI)Ie TEXHOJIOTHH, UCITIOJIB3YCMBIC B aYAUTOPHBIX 3aHATHAX
M CaMOCTOSITEIIbHOM pa60Te o6yqaloumxc;1 — HC IIPEAYCMOTPCHBI.

6. OLEHOYHBIE CPEJACTBA JJIs1 TEKYHIIEI'O KOHTPOJISI YCIIEBAEMOCTHU
U IIPOMEXYTOUYHOM ATTECTAIIAA

6.1. Opranusanus BXOJHOI0, TeKyIIero 1 NPOMe;KyTOYHOI0 KOHTPO.IsI 00y4YeHHUsI
BxonHoe TecTupoBaHuE — HE IPELYCMOTPEHO.
Texynui KOHTPOJIb — YCTHBIM OIPOC, POBEPKA 3a1aHMUSL.

HpOMe)Ky'TO‘IHaSI aTTecranusa — 3K3aMCH.

6.2. TemaTuka pedepaToB, NPOEKTOB, TBOPYECKHUX 3aJaHMIi, 3cce U T.IN.
He npenycmorpeHo.

6.3. KypcoBasi pa6ora
He mpenycMotpeHo.

6.4. Bonpocsl k 3a4eTty
He npenycmoTtpeHo.

6.5. Bonmpochl K 3K3aMeHy

1. Yro Takoe mporpaMMHbINA MPOAYKT U €r0 OCHOBHBIE XapaKTepUCTHKHU? COCTaBISIOIINE
ctoumoctu [10.

2. [TporpammMHasi HH)KEHEpUs U €€ OTIINYHSL OT UHOPMATUKU U IPYTUX UHKEHEPHi?

3. B uewm emnie otnuumne ot Apyrux MHXeHepun?

4. IIporpaMMHBIN TpoLiecC U MOJAEIL IIPOrpaMMHOrO Ipouecca. Meroasl ImporpaMMHOR
nHxeHepuu. Uro takoe CASE cucremsr?

5. UYro Takoe xopoluas mporpamma U €€ OCHOBHbIE CBoOMcTBa? OCHOBHBIE TPYOHOCTH H
po0GJIeMbl MPOTPaMMHON UHKEHEPUU

6. ITpodeccuonanbuble u 3tndeckue TpedoBanus UT-cneunanucra. Koneke stuku IEEE-
CS/ACM.

7. TexHonorus, cranfapT u cepTudukams. Poib craHIapToB B IPOrpaMMHON HHXKEHEPHH.



8. OcHOBHBIE CTaHAPTHI MPOTPAMMHON WHKEHEPUU U KTO UX pa3pabarhiBact?

Q. JKu3HeHHbI UK mporpaMMHOro npoxaykra. [lponece, aeiicTBue, 3amada KU3HEHHOTO
nukJia. ®aspl (3Tanel) )KU3HEHHOTO LIUKJIA U UX CBSI3b C IPOLECCAMHU.

10. OcHoBubIe nporecch ku3HenHoro mukiaa [10 (1SO12207 u 1SO 15504)

11.  BcnomorarenbsHbie mporiecchl )xu3Hennoro 1ukia [10 (1SO12207 u 1ISO 15504)

12. Opranu3annoHHbIe mporeccsl xku3HeHHoro nukia [10 (1SO12207 u 1SO 15504)

13. Kackannas mozaeins XK1 T1O. TlpeumyiiectBa, HEJOCTATKH, IPUMEHUMOCTD

14. Cnupansnasa monens XK1 I10. [IpeumyinecTBa, He10CTaTKH, TPUMEHUMOCTh

15.  O0630p apyrux tunos mozaeneit XKL I1O

16. OcobenHocty Mojeiier sxu3Hennoro nukiaa MSF, RUP, XP.

17. Yto Takoe MPOEKT M €ro OCHOBHBIC XapaKTEPUCTHKH. HempoekTsl M HX CBS3b C
IPOEKTaMH.

18.  VYmpasnenue u ynpasieHue npoektamu. Kateropuu yrnpasieHusi IpOEKTaMu.

19. Oco6ennoctu ynpasienus UT-npoekramu. TpeyroipbHUK OrpaHUYeHUN IPOSKTA.

20. PMBOK: neBsiTh obnacTeid yrpaBieHYECKUX 3HAHUH.

21. 34 xommnerennuu MmeHepkepa IT mpoekra..

22.  PoneBas Mozenb KOMaH/Ibl. PONTM 1 X OTBETCTBEHHOCTH.

23.  Mogens ynpasienus komanoi. Kpurepuun Beibopa Moieny.

24.  AjMUHUCTpaTHBHAs MOJENb, MOJENb Xaoca, MOJEIb OTKPHITOH apXHUTEKTYpHI.
Oco0eHHOCTH, TPEUMYILECTBA U HEIOCTATKH.

25.  Pomp m crmocoObl oOmenus B Komasne. [IpemmyiecTBa W HEIOCTATKU Pa3TUYHBIX
Cc1oco00B 0OLIEHUS.

26.  UYem KOMIIpOMHCC OTIMYaeTCs OT KoHceHcyca? Kak moctndp KoMmpomrucca U TOOUTHCS
KOHCeHcyca?

27. KopnioparuBras nosnmmtrka. THIIBI BHEIIHUX CTPAaTEruii KOMaH/I.

28.  Yro Takoe KauecTBO U Mepa kauecTBa? KakoBa Mepa kauecTBa IpOrpaMMHOI0 MPOTyKTa?
29.  OcHoBHbIe (Da3pl HBOJIONUH METONOB OOECIIEYeHHsS KadecTBa. Poib CTaHAapTOB B
o0ecreyeHnn KauecTBa.

30. 1SO9000. 8 npunmoB TQM 1 ux kpaTkas XapaKTepuCTHKa

31. 1ISO9000. CoctaB CTpYKTYpbI JOKYMEHTOB CUCTEMBI KauecTBa

32. 1SO9000. Kak paboTaer cuctema kadectna’?

33.  ISO12207. IIpoueccel obecnieueHns KauecTBa, BepuuKaiy u aTTecTalun
34.  1SO12207. IIporecc ycoBepueHCTBOBAHHS
35.  ISO12207. Ces3b u otuuus ot 10S9000

36. CMM. Komy wu 3auem morpeboBaics CMM? UYto Takoe 3penmas W He3penas
OopraHu3aluun?

37. CMM. UYro takoe Mojenb TeXHOJOrnueckoi 3penoctu? OCHOBHBIE MOHITHS MOJAETU
TE€XHOJIOTHYECKOMN 3PEJIOCTH.

38.  CMM. IIsats yposHeii 3penoctu mogaenn CMM u X XapaKTepUCTHKA.

39.  CMM. I'pynisl KIr04eBbIX MporieccoB. OMucanne KIF0UEBbIX MPOLECCOB IPYIIIHL.

40. CMM. KntoueBble MPaKTHKH U TIOJIPAKTHKU U UX Posib B ipuMeHernn CMM.

41. Css13 CMM ¢ ISO9000. B uem cuna u cradbocts mogenu CMM?

42. 1ISO15504. B yuem 1SO15504 moxox ua CMM u uem oHM oTiIM4aroTcs?

43. ISO15504. Dranonnas u copmectumas moaenu crangapra 1ISO15504.

44, ISO15504. Usmepenne «IIporece» atamonnort moaenu 1SO15504. Knaccudukanus u
THUIIBI TPOLIECCOB.

45. ISO15504. Usmepenne «3penocth» 3tanoHHoN Mozenu 1SO15504. YposHH 3penoctu u
aTpUOYTHI.

46. ISO15504. [TpuHIMTIB OLIEHKH aTPHOYTOB STAOHHON MojemH. PeliTuHrH aTpnOyTOB.

47. ISO15504. Cxema nmpoBezieHHs: U (PaKTOPHI ycrexa Mporecca aTTeCTaluu.

48. ISO15504. KoMIeTeHTHOCTh aTTeCTaTOPOB M CXEMa €€ MOATBEPKIACHUS.



7. YYEBHO-METOJMYECKOE U UH®OPMAIIMOHHOE OBECHEYEHUS
YYEBHOM JUCLHUILIMHBI (MOIY.JIS)

7.1. OcHoBHas nUTEpaTypa

1. BBemeHue B mporpaMMHYI WHXeHepHio : yueOHuk / B.A. Antumnos, A.A. byonos, A.H.
IMeriekuH, B.K. CromuneB. — Mocksa : KYPC : UHOPA-M, 2024. — 336 c¢. - ISBN 978-5-
906923-22-6. - Tekcr : anekrponnsiid. - URL: https://znanium.ru/catalog/product/1905724. —
Pexxum noctymna: mo noamucke.

2. YeptkoBa, E. A. IlporpamMmmvHas umkeHepus. BusyanpbHoe MOaeIMpOBaHHE MPOrPAMMHBIX
cucteMm : yueOHUK mis By3oB/ E. A. UeptkoBa. — 3-¢ u3n., mepepad. u gomn. — Mocksa :
M3narensctBo IOpaiit, 2024. — 146 ¢. — (Bricmiee oOpazoBanme). — ISBN 978-5-534-
18197-5. — Tekct : anekTpouHbI / ObpazoBatenbHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/534516.

3. JlaBpumesa, E. M. IlporpaMMHas HH)XEHEpHUs: U TEXHOJIOTUU MTPOrPAMMUPOBAHUS CIOKHBIX
cucteM : y4eOHHMK 111 By3oB / E. M. JlaBpumeBa. — 2-¢ u3., uchp. U gom. — MOoCKBa :
WznatensctBo HOpaiit, 2023. — 432 c. — (Bsicmee obpazoBanue). — ISBN 978-5-534-
07604-2. — Tekcr : anexkTponHsblil // O6pa3oBarenbHas miargopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/513067.

7.2. lononHUTEIbHAS IUTEPATYpA

1. JlaBpumeBa, E.M. [Ilporpammuas wumxenepus. I[lapagurmer, texnomorun u CASE-

cpenctBa : yueOHuk s By3oB/ E. M. JlaBpumeBa. — 2-¢ wu3m., ucnp.— MockBa :
UznatensctBo [Opaiit, 2024. — 280 c. — (Bsicuiee oOpazoBanue). — ISBN 978-5-534-
01056-5. — Tekcr : amekTponHbIi // O6pa3oBarensHas miardgopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/537884.

2. Tarapuna, JI. I'. Texnonorus pa3paOOTKu MporpaMMHOT0O obecrieueHus : yuebHoe mocoodue /
JLI'. Tarapuna, E.B. Kokopesa, b.JI. CunopoBa-Bucnanyn ; noxn pen. JL.I'. I'arapunoi. —
Mocksa : DOPYM : UHOPA-M, 2024. — 400 c. — (Bricuiee obpazoBanue). - ISBN 978-5-
8199-0707-8. - Tekcr : anexkrponnsiii. - URL: https://znanium.ru/catalog/product/2149181. —
Pexxum noctyna: nmo moamucke.

3. MHcaes, I'. H. TeopeTnko-MeT010J10rH4eCKre€ OCHOBBI KaueCcTBa MH()POPMAIITMOHHBIX CUCTEM .
monorpadus / I'.H. UcaeB. — Mocksa : UHOPA-M, 2018. — 293 c. — (HayuHnast MbICIIB).
— www.dx.doi.org/10.12737/monography_59a413ec0b8a59.07746295. - ISBN 978-5-16-
013101-6. - Tekcr : smextponnsiii. - URL: https://znanium.com/catalog/product/912793. —
PexxuM poctyna: mo nojamnucke.

4. Teopus HanexHoctu. Cratuctudyeckue Mojenu : yuebHoe nocodue / A.B. Antonos, M.C.
Hukynun, A.M. Hukynun, B.A. Yenypko. — Mocksa : UHOPA-M, 2022. — 576 c. + Jlom.
MatepHaisl [ DNeKTpoHHbIH pecypc]. — (Bricmee o6pazoBanme: bakamaspuar). - ISBN 978-
5-16-010264-1. - Tekcr : JJIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1869674. — Pexxum ocTyma: mo Mo ImucKe.

7.3. IIporpamMHOe obOecrieueHme

1. Astra Linux Special Edition — omepanuoHHas cucreMa CcO BCTPOCHHBIMH
BepU(UITUPOBAHHBIME CPECTBAMH 3aIIUTHI MHPOPMAIINH.
2. IToura VK WorkMail — xopnoparuBHas moura jajsi OuzHeca.
3. KortypTonik — poccuiickuii cepBUC T BUACOKOH(EPEHIICBS3H
4. Koncynprantllmoc — KpoccruiarpopMeHHass CHOpaBOYHAas IpaBOBas  CUCTEMA,
paszpaborannas B Poccum.
5. Artunnaruar BY3 — cuctema npoBepku TEKCTOB Ha YHUKAJIBHOCTb.
6. MAPK-SQL — aBromatu3upoBanHas nHpopMamonHo-onbmoteunas cucrema (AUBC).



7. AatuBupyc Kacnepckoro — aHTUBHpYCHOE ITpOrpaMMHOE obecrieueHue, pa3padbarsbiBaeMoe
«JIaboparopueit Kacriepckoroy.
7.4. DNEKTPOHHBIE PECYPCHI

=

Hanumonanenpiii  otkpsiTelii  yHuBepcuteT MHTYUT [Onextponnsiii pecypc]. URL:
http://www.intuit.ru

Xabpaxabp [Dnexrponnsiii pecype]. URL: http://habrahabr.ru/.

DnekTpoHHas oubimoTeyHas cuctema «Jlauby»: https://e.lanbook.com/
DnexTpoHHas OubimorevHas cucreMa «Znaniumy: https://znanium.ru/
O6pa3zoBarenpHas miaThopma «HOpaiTy»: https://urait.ru/

Hayunas snekrponnas 6ubnuorexka eLIBRARY.RU: https://elibrary.ru/
CnpaBouno-npaBoBas cuctema «KoncynprantlImoc»: http://www.consultant.ru/
Polpred.com. O630p CMMU: https://polpred.com/news

HannonanwsHas anexkTponHast Oubiauoreka: https://rusneb.ru/

0. Dnexrponnas bubmmoreka PI'Y ComTex: https://portal.rgust.ru/biblio_cat

RBOOoNoOGOR~LN

7.5. Meronnyeckue yka3aHusl 1 MaT€pHUaJIbl [0 BUIaM 3aHATUN

1. Aptomaruka u Tenemexanuka / Automation and Remote.

2. ABTOMATHKA, CBS3b, UHPOPMATHKA.

3. be3zonacHocTh MHPOPMALMOHHBIX TEXHOJIOTUH.

4. busnec-undopmaruxka.

5. BectHuk kubepHEeTUKH (IEKTPOHHBIN KypHa).

6. BecTHHK KOMITBIOTEPHBIX 1 MHPOPMALIMOHHBIX TEXHOJIOTHH.
7. Bornpocsl 3amuThl HHGOpMAIIIH.

8. Bomnpocs! knbepbe3omacHocTy.

9. I'eonndopmaruka/Geoinformatika.

10.  Hudopmaruzamus oOpa3oBaHus U HAYKH.

11.  HudopmaTuzamnms u CBs3b.

12.  Hudopmaruka u ee IpUMEHEHUSI.

13. Hndopmaruka u obpazoBaHue.

14.  HudopmaTuka 1 cUCTEMBI yIPaBIEHUS.

15.  HudopmannoHHoe 00IIECTBO.

16.  HMudopmannonHOE MpaBo.

17.  HMudpopmannoHHO-U3MEPUTENIbHbIE U YIPABIISAIOIINE CUCTEMBI.
18.  HMuH}opmMannoHHO-YIIPaBISIONINE CUCTEMBI.

19.  Hudopmanuonusie pecypcsl Poccun.

20.  WudopmannroHHBIE CUCTEMBI U TEXHOJIOTHH.

21.  VHdopmannoHHbIE U TEIEKOMMYHUKALMOHHBIE TEXHOJIOTHH.
22.  VudopmanroHHBIE TEXHOJIOTHH.

23.  MudopmanroHHbIE TEXHOJOTUH B TPOESKTUPOBAHUU U TPOU3BO/ICTBE.
24.  VudopmanroHHbIE TEXHOJIOTUH U BEIYUCIUTEIEHBIE CHCTEMBI.
25.  Hudopmanus u 6e30mMacHOCTb.

26.  HMudopmanus u kocMoc.

27.  KommnbloTepHas ONTHKA.

28.  KommnbroTepHbIE HHCTPYMEHTHI B 00pa30BaHUH.

29.  KoMmmbroTepHBIE HCCIIEIOBAHUS 1 MOJICTTHPOBAHUE.

30. Maremarudeckas Ouonorus U OuomHpOpMaTHKa (IJIEKTPOHHOE HAYYHOE

W3/IaHKE).


http://www.intuit.ru/
http://habrahabr.ru/

8. MATEPHAJILHO-TEXHUYECKOE OBECHEYEHUE YYEBHOI
JUCLUILIMHBI (MOLY.JIS)

HaumenoBanue
Neri/im 000py/IOBAHHBIX [Tepeuens 00OpyIOBAHUS M TEXHUYECKUX CPEJICTB O0yUCHUS
y4eOHBIX KaOMHETOB,
nabopaTtopuii

1. Aymutopus Nel09 [Tomemienne g JEKIUMOHHBIX, MPAKTUYECKUX  3aHATHN
(cemMuHApOB), TPYNIOBBIX U WHAWUBUIAYATbHBIX KOHCYJIBTAIIHH,
CaMOCTOSITENIbHON pabOThl 00YYaIOMMXCsl, TEKYIIETO KOHTPOJIS
Y TIPOMEKYTOUYHOH aTTECTAIUH:
16 mocamouyHBIX MecT, pabodee MECTO MpernoaaBaTelis,
OCHaIleHHbIE y4eOHO Mebesbio, 000pyI0BaHUEM:
11 Cucremubix OsokoB |Ru, 11 MounuropoB Acer, 11
kinapuatyp Mitsumi KFK-EA4XT, 11 wemmeir Gemberd
MUSOKTI9-905U;
AKkycTudeckas cucrema Sven;
CBurty;
Bebkamepa Sven;
HutepaktusHas naneas AnTouch ANTP-86-20i;
Buneokamepa Dahua DH-IPC.

2. Aynuropus Nelll [Tomemienne g JEKIUMOHHBIX, MPAKTUYECKUX  3aHATUN
(ceMHHapOB), TPYNIOBBIX W HWHIUBUAYAIbHBIX KOHCYJIbTAILIMA,
CaMOCTOSITEIILHOW pa0OoThl 00yUYaIONINXCS, TEKYIIEr0 KOHTPOJIS
Y IPOMEKYTOUYHOM aTTeCTaINH:
11 mocagouHbIX MecT, pabouee MeCTO TMpernojaaBaTes,
OCHallleHHbIe YueOHOI MeOenblo, 000pyJ0BaHUEM:
Momno6nok Lenovo; knaBuarypa Lenovo EKB-536A; wblib
Lenovo EMS-537A; nocka MejoBasl.
[Ipoexrop;
DKpaH A TPOEKTOpa;
Buneokamepa Dahua DH-I1PC.

3. Aynutopus Ne3026 [Tomemienne g JEKIUOHHBIX, MPAKTHYECKUX  3aHATHUU
(ceMHHApOB), TPYNIOBBIX W WHIUBUAYAIBHBIX KOHCYJIbTAIIHM,
CaMOCTOSITENTLHON paboThl 00yUYaIOUINXCs, TEKYIIET0 KOHTPOIIS
Y TIPOMEKYTOYHOM aTTECTAINHN:
PaGouee MecTo mpemonaBaTens, OCHAIEHHBbIE Yy4eOHOMU
Me0enbio, 000pyI0BaHHUEM:
9 Cucremnslii 610k, Monutop 10, knaBuatypa 9, mpiiis 10;
MynbTUMe IUITHBINA IIPOEKTOP Epson EH-TW535W,
Axycrrueckas cucrtema Topdevice TDE210
Bebkamepa AuTech PK910K;
Jlocka MenoBasi;
WNHuTepakTrBHAS MaHeas Smart;
Buneokamepa Dahua DH-IPC.

4. Aynutopus Ne303 [Tomemenne Uil JEKIMOHHBIX, NPAKTUYECKUX  3aHATHI

(CCMI/IHapOB), TPYHOIIOBBIX W MHAWBUAYAJIBHBIX KOHCYJIBTaLII/Iﬁ,




CaMOCTOSTENIbHON pabOThl 00YYaIOMINXCsl, TEKYIIEro KOHTPOJISI
U IIPOMEKYTOUYHOM aTTECTALUU!

20 mocamouyHBIX MecT, pabodee MECTO MpernojaBaTes,
OCHaIlleHHBIE Y4eOHOU Mebenbio, 000pyI0BaHUEM:

1 xommbroTep — CucTeMHBIN 010K SOPrano, MonuTop Samsung
940NW, knaBuatypa Logitech K120, mpbius Logitech M100;
Mynberumenuitaeiii ipoektop NEC NP15LP; Akycruueckas
cucrema Sven SPS-605;

Beb6kamepa Microsoft F/2.0HD; TIpoekuroHHbI#i 5KpaH;
MenoBas 1OCKa;

Buneokamepa Dahua DH-IPC.

Aynurtopus Ne304 [Tomemienne g JEKIUMOHHBIX, MPAKTUYECKUX  3aHATHN
(cemMuHApOB), TPYNIOBBIX U WHAWBUIAYATbHBIX KOHCYJIbTAIIHM,
CaMOCTOSITENIbHOU PabOThl 00YYaIOMMXCsl, TEKYIIETO KOHTPOJIS
Y TIPOMEKYTOUYHOH aTTECTAIUH:
13 mocamouHBIX MecT, paboyee MECTO MpernoaaBaTelis,
OCHaIIeHHbIE y4eOHO Mebesbio, 000pyI0BaHUEM:
10 mono6n0k0B — Lime, 10 - knaBuaryp, 10 - KOMIIBIOTEPHBIX
Mmbimed, 10 — tpak6osnoB, 10 — cnenuanbHbIX KIaBUATYp AJIS
WHBAJIU0B

Aynuropus Ne305 Ilomemenne s JEKOWMOHHBIX, TMPAKTUYECKUX  3aHITUU
(ceMHHApOB), TPYNIOBBIX W WHIUBUAYAIBHBIX KOHCYJIbTAIIHM,
CaMOCTOSITENILHON paboThl 00yUYaIOUINXCS, TEKYIIEr0 KOHTPOJIS
Y TIPOMEKYTOYHOM aTTECTAIINH:
32 mocadoyHBIX MecT, pabodyee MECTO IMpernojaaBaTels,
OCHalICHHbIE Y4eOHOH Me0esblo, 000py1I0BaHUEM:
1 xomnbtotep — Cucremusiii 6mok, Mounutop DELL,
kinaBuatypa Logitech DelLuxe 250, mpiub Logitech M100;
MynbTUMeAUIHBIN MIPOEKTOP Epson EH-TW535W;
Axyctuyeckas cucrema SVEN 230;
Bebkamepa PK910P;
WNuTepaxkTuBHas nocka Smart Board; [IpoekuirioHHBINM 3KpaH;
MernoBas g0CKa;
Buneoxkamepa Dahua DH-IPC.

Ayautopus Ne306 [Tomemienne g JEKIUOHHBIX, MPAKTHYECKUX  3aHATHUU
(ceMHHApOB), TPYNIOBBIX W WHIUBUAYAIBHBIX KOHCYJIbTAIIHMA,
CaMOCTOSITENTLHON paboThl 00yUYaIOUINXCs, TEKYIIET0 KOHTPOIIS
Y TIPOMEKYTOYHOM aTTECTAINHN:
23 TmocagouyHBIX MecT, pabouee MecTO MpernoiaBarens,
OCHaIIeHHbIE Y4eOHOH MeOesblo, 000py10BaHUEM:
12 Cucremusix 6moxoB IR, 12 Monutop Acer , 12 kmaBuaryp,
12 MEBIIIEH;
MynpTuMeIuIHbIN IIPOEKTOP Epson EH-TW535W,
Axyctuyeckas cuctema Gembird; Cmapt gocka Panasonic
UBT880W,
Beb6kamepa Logi;
MernoBas g0CKa;
Buneoxkamepa Dahua DH-IPC.

Aynutopust Ne308 [lomemienne g JEKIUMOHHBIX, MPAKTUYECKUX  3aHATHUN

(ceMHHapoOB), IPYNIOBBIX U HWHIAUBUAYAIbHBIX KOHCYJIbTALIUM,
CaMOCTOSITENIbHONW pabOThl 00YYaIOUMXCsl, TEKYIIET0 KOHTPOJIS
Y TPOMEKYTOUYHOM aTTECTAlUU!




22 TMOCaJouYHBIX MeCT, pabouee MEeCTO MpernoaaBaTes,
OCHaIlleHHbIE YueOHOI Mebenbio, 000pyI0BaHUEM:

12 Mono6mokoB DEPO; 12 Knasuaryp DEPO K-0105U;

12 Mermeit DEPO MRV-1190U;

MynbTUMEAUIHHBIA MIPOEKTOP EPSON EB-440W;
Axycruueckas cuctema Topdevice TDE 210/2.1;
WutepaktusHas naneas AnTouch ANTP-86-20i;

Buneokamepa Dahua DH-IPC.

9. Aynutopuu Ne 309 [Tomemenne g JEKIMOHHBIX, MPAKTUYECKUX 3aHATUU
(ceMHHApOB), TPYNIOBBIX W WHIUBUAYAIBHBIX KOHCYJIHTAIIHA,
CaMOCTOSITENILHOM paboThl 00y4YarOUIMXCcs, TEKYIIEro KOHTPOJIs
U IIPOMEKYTOYHOM aTTECTALUU!
17 mocamouyHbBIX MecT, paboyee MECTO MpernojaBaTelis,
OCHaIlleHHBIE Y4eOHOU Mebenbio, 000pyI0BaHUEM:
1 monoOsnok Lenovo V530-24I1CB AIO, knaBuatypa Lenovo
EKB-536A, mbis Lenovo EMS-537A;
11- cuctemubix 610k0B, 11 — MmonuTopoB Acer, 11 — knaBuaryp,
11- KOMIBIOTEPHBIX MBIILIEH;
CBurty;
MenoBas noCKa;
Buneokamepa Dahua DH-IPC.

10. Aynautopuu Ne 310 [Tomemienne g JEKIUMOHHBIX, MPAKTUYECKUX  3aHATHN
(ceMHHapOB), TPYNIOBBIX U HWHIUBUAYAIBHBIX KOHCYJIbTALIMA,
CaMOCTOSITEIILHOW pa0OThl 00yUYaAIONINXCS, TEKYIIEr0 KOHTPOJIS
Y IPOMEKYTOYHOM aTTECTALIUU:
18 mocamouHBIX MecT, pabodee MECTO MpernoaBaTelis,
OCHaIIeHHbIE y4eOHO Mebesbio, 000pyI0BaHUEM:
1 Mono6mox Lenovo V530-24ICB, knasuarypa Lenovo EKB-
536A, mbrms Logitech M100;
MenoBas 1OCKa;
IIpoexrop;
DKpaH 7151 TPOEKTOPa;
Buneoxamepa Dahua DH-I1PC.

11. Ayautopun Ne 311 [Tomemienne g JEKIMOHHBIX, MPAKTUYECKUX  3aHATHN
(ceMHHapoOB), TPYNIOBBIX W WHIMBUAYAIBHBIX KOHCYIbTAIIMA,
CaMOCTOSITENIbHOM paboThl 00y4yarouMxcs, TEKYIIero KOHTPOJIs
Y IPOMEXXYTOYHOM aTTECTAIIUU:
20 mocamouHBIX MecT, pabouee MeCTO MpernoaaBaTes,
OCHallleHHbIe YueOHOI MeOenbio, 000py10BaHUEM:
1 Mono6mox Lenovo V530-24ICB, knaBuarypa Lenovo EKB-
536A, mpimis Lenovo EMS-537A,;
MenoBas 1oCKa;
IIpoexrop;
DKpaH ISl TPOEKTOPa;
Buneokamepa Dahua DH-IPC.

12. Aynutopus Ne402 [TomMemenne Uil JEKIMOHHBIX, NPAKTUYECKUX  3aHATHI

(ceMuHapoB), TPYIMIIOBBIX M MHIUBUAYAJIbHBIX KOHCYJbTALIUH,
CaMOCTOSITENIbHOM paboThl 00yyaroUMXxcs, TEKYIIero KOHTPOJIs
U TIPOMEXYTOYHOHN aTTeCTallUu:

26 TMOCaJOYHBIX MecT, pabouee MeCTO TMpernoaaBaTes,
OCHaIlleHHbIE YueOHOI MeOenbo, 000pyJ0BaHUEM:

12 xommeiorep — Cucremubii 0mok, Monutop ASUS,




KJIaBHATypa, MBIIIIb;

KnaBuarypa nns cnadosuasimux BNC Distribution;
MynbTUMEAUIHHBIA MIPOEKTOP Epson EH-TW535W;
AkycTuueckas cucrema Sven;

Bebkamepa AuTech PK910K;

Buneokamepa Dahua DH-IPC.

13. Aynutopus Ne403 [Tomemienne g JEKIMOHHBIX, MPAKTUYECKUX 3aHATUU
(ceMHHApOB), TPYNIOBBIX W WHIUBUAYAIBHBIX KOHCYJIHTAIIHA,
CaMOCTOSTENIbHON pabOThl 00YYAIOMIUXCsl, TEKYIIEro KOHTPOJISI
U IIPOMEKYTOUYHOM aTTECTALUU!
24 mocaJouYHBIX MecT, pabouee MEeCTO MpernoaaBaTes,
OCHaIlleHHBIE Y4eOHOU Mebenbio, 000pyI0BaHUEM:
1 xommbroTep — Cuctemusiii 6510k IN WIN, MonuTop Samsung
940NW, knaBuarypa Mitsumi KFK-EA4XY, meis 3D Optical
Mouse;
AxycTtuueckas cucrema Sven 245;
Be6kamepa Ad4Tech PK910K;
WurepaktuBHas nanens Geckotouch.
Buneokamepa Dahua DH-IPC — 2 mir.

14. Aynautopus Ne404 [Tomemienne g JEKIUMOHHBIX, MPAKTUYECKUX  3aHATHN

(yueOHbIil 3an cyneOHbIX
3ace1aHui)

(ceMuHapoB), TPYNIIOBBIX M MHIUBUAYAJIbHBIX KOHCYJbTALUH,
CaMOCTOSITENTbHOU PabOThl 00YJarOIUXCsl, TEKYIIETO KOHTPOJIS
U IPOMEXYTOYHOMN aTTeCTallUu:

24 mocamouyHBIX MecT, pabodee MECTO TpernoAaBaTes,
OCHaIeHHbIE y4eOHO Mebesbio, 000pyI0BaHUEM:

1 xomnbrotep — Cucremusiit 610k IN WIN, MonuTop Samsung,
kiaaBuatypa Genius GK04006, meims Logitech M100;
MynbTUMEAUNHBINI IIPOEKTOP Epson EH-TW535W,
AxycTtuueckas cucrema Sven 245;

Bebkamepa PK-910M;

WurepaktusHas nanens Geckotouch;

Buneoxamepa Dahua DH-IPC — 2 .
MarepHuanbHO-TEXHUUECKOE OCHAIIIEHUE:!

I'ep6 1

@mar 1

TpuOyHa A1 BBICTYIUIEHHM y4aCTHUKOB Iporecca 1

Mounotok 1

Cron cyneiickuii 3

Cryn cyneickuii 3

Crounbl yuennueckue 12

Crynbs yueHnueckue 24

Hocka TpexcTBopuatas 1

Croun mpokypopa 1

Cron anBokara 1

Muxpodon 1

CkaMbst moCcyIuMbIX 1

OrpaxkaeHre ckaMbH MOJICYIUMBIX |

Tabmuuka «CrrcoK /e, Ha3HaYEHHBIX K CIYIIaHUIO» |
[imakatel

Cyne6noe cnencraue (r1.37 YIIK PO (u3Bneuenue) 12
TexHonoruu B 3aie cyfeOHBIX 3aceJaHul 5

®3 «O cratyce cyneit B POy (u3Bneyenue) 3




15. Aynurtopus Ne405 [Tomemenne g JEKIMOHHBIX, MPAKTUYECKUX 3aHATUN
(ceMHHApOB), TPYNIOBBIX U WHIUBUAYAIBHBIX KOHCYJIHTAIIHA,
CaMOCTOSITENILHOM paboThl 00y4YarOUIMXCcs, TEKYIIero KOHTPOJIs
U IIPOMEKYTOUYHOM aTTECTALUU!

32 mocagoyHBIX MecT, paboyee MeCTO MpernojaBaTeis,
OCHaIlleHHBIE Y4eOHOU Mebenbio, 000pyI0BaHUEM:

1 xommeiorep — Cucremubii 010k, Monutop Samsung,
knaBuatypa Genius GK04006, M Logitech M100;
Mynprumenuitaeni npoektop Epson EB-440W; Akyctuueckas
cucTeMa Sven;

Beb6kamepa Logi;

WuTepaktuBHas qocka Smart Board;

MemoBas nocka;

Buneokamepa Dahua DH-IPC.

16. Aynutopus Ne409 [Tomemienne g JEKIMOHHBIX, MPAKTUYECKUX  3aHATUU
(ceMHHApOB), TPYNIOBBIX U WHIUBUAYAIBHBIX KOHCYJIBTAIIHA,
CaMOCTOSITENILHON paboThl 00yUYaIOUINXCs, TEKYIIEr0 KOHTPOJIS
Y TIPOMEKYTOYHOM aTTECTAIINH:

32 mocaoyHBIX MecT, paboyee MeCTO MpernojaBaTels,
OCHalICHHbIE Y4EeOHOH Me0esblo, 000py1I0BaHUEM:

1 kommbrorep — Cuctemusbiii 6mok Tiger X-510, Monutop,
knaBuatypa Logitech Y-UT76, mbeius Logitech B100;
MynbTUMeAUIHBIN MIPOEKTOP EPSON EH-TW5300;
AxycTtuueckas cucrema Sven 312;

Beb6kamepa Genius;

MenoBas nOCKa;

HHTtepakTuBHas qocka Smart;

Buneoxkamepa Dahua DH-IPC.

17. Aynautopun Ne 410 Ilomemenne s JEKOWMOHHBIX, TMPAKTUYECKUX  3aHSITUU
(ceMHHApOB), TPYNIOBBIX W WHIUBUAYAIBHBIX KOHCYJIbTAIIHM,
CaMOCTOSITENTLHON paboThl 00yUYaIOUINXCs, TEKYIIET0 KOHTPOIIS
Y TIPOMEKYTOYHOM aTTECTAINHN:

11 mocamoyHbIXx MecT, paboyee MeCTO MpernojaBaTels,
OCHalIeHHbIE Y4eOHOH MeOesblo, 000py1I0BaHUEM:

13 monobnokoB Depo MF524, 13 kmaBuaryp Depo K-0105U,
13 memmeit Depo M-RV1190U;

Cautu; MapkepHas 10CKa;

Buneoxkamepa Dahua DH-IPC.

18. Ayautopun Ne 411 [Tomemienne g JEKIUOHHBIX, MPAKTHYECKUX  3aHATHUU
(ceMHHApOB), TPYNIOBBIX W WHIUBUAYAIBHBIX KOHCYJIbTAIIHM,
CaMOCTOSITENTLHON paboThl 00yUYaIOUINXCs, TEKYIIET0 KOHTPOIIS
Y TIPOMEKYTOYHOM aTTECTAINHN:
15 mocagoyHbIX MecT, paboyee MeCTO MpernojaBaTels,
OCHalleHHbIE Y4eOHOH Mebesblo, 000pyI0BaHUEM:
1 xomnbrotep — Cucremusbiii 6ok Tiger X-510, Mounutop Loc
M2470S, xknaBuarypa Logitech Y-SU61, wmbims Gembid
MUSOPTI199054;
Komnonku Microlab B53;
Beb6kamepa Logi;
MemoBas nocka;
Buneokamepa Dahua DH-IPC.

19. { Ayautopuu Ne 412 ITomemienne I JEKIMOHHBIX, MPAKTUYECKUX  3aHSATHI




(ceMuHapoOB), TPYIMIIOBBIX M HHIUBUAYAIBHBIX KOHCYJIbTAIINH,
CaMOCTOSITENIbHON pabOThl 00YYaIOIMXCsl, TEKYIIET0 KOHTPOJIS
Y TIPOMEXYTOYHOU aTTeCTallUu:

13 mocamouyHbBIX MecT, paboyee MECTO MpernoaaBaTelis,
OCHAIIICHHBIC y4eOHOI MeOelbio, 000pyA0BaHUEM:

1 monobmok HP 24 in One PC, xnaBuarypa, Mmbiiib Genius
GM12001U;

AkycTuueckas cucreMa Sven;

Beb6kamepa Logi;

MenoBas 1OCKa;

Buneokamepa Dahua DH-IPC.

20. bubnuoreka [TomereHus AJisE CaMOCTOSTEIILHON paOOTHI:

20 mocamouHBIX MecT, pabouee MEeCTO MpernojaaBaTes,
OCHaIlleHHBIE Y4eOHOI MeOebio, 000pyJOBaHUEM:

2 Cucremsbix Osioka; 7 MonutopoB Samsung 920NW; 10
KnaBuatyp;11 Mpemmedi; 6 HoyrOykoB RB00k; Mono6mok
Lenovo; MO®VY-Kyocera M2040DN.

21. AKTOBBIN 3an | [lomemenne g JIGKIMOHHBIX, MPAKTHUYECKUX  3aHATHH
(cryneHueckoe (ceMHHapoOB), TPYNIOBBIX U HWHIUBUAYAIbHBIX KOHCYJIbTAILIMA,
MIPOCTPAHCTBO) CaMOCTOSITEIILHOW pabOThl 00yUYaIONINXCS, TEKYIIEr0 KOHTPOJIS

Y IPOMEXKYTOYHOM aTTECTALIUU:

6 TMOCAIOYHBIX MeECT, pabodee MeCTO MpernoaaBaTelis,
OCHaI[eHHbIE y4eOHO Mebesbio, 000pyI0BaHUEM:

2 Cucremubix Onoka; 2 Monurtopa Acer; 2 KiaBuarypsr; 3
Msimm;  Be6  kamepa  Genius;  Komomku — Defender,
MHTepaKkTHBHas nanenab Nova

22. Aynurtopus Ne2-120 [Tomemenue g JEKIMOHHBIX, MPAKTHYECKUX 3aHATUU
(ceMHHApOB), TPYNIOBBIX W WHIUBUAYAIBHBIX KOHCYJIbTAIIHM,
CaMOCTOSITENILHON paboThl 00yUYaIOUIUXCS, TEKYIIEr0o KOHTPOJIS
Y TIPOMEKYTOYHOM aTTECTAIINH:

36 mocagoyHBIX MecT, paboyee MeCTO MpernojaBaTens,
OCHaIlIeHHbIE Y4eOHOH MeOesblo, 000py10BaHUEM:

1 kommnbroTep — CuctemHsIit 610k, MoHUTOp ASUS, KITaBHATypa,
MBIIIIb;

KrnaBuatypa mis cnabosumsmux BNC Distribution;
MynbTUMEAUINHBIN IIPOEKTOP Epson EH-TW535W,
AKycTHueckas cuctema Sven;

Bebkamepa AuTech PK910K;

WNuTepakTuBHas nocka Smart Board;

MeoBas gocka.

23. Aynuropus Ne 3-210 [Tomemenune Isi  JEKIMOHHBIX, TMPAKTHYECKUX  3aHATHI
(ceMHHapOB), TPYNIOBBIX W WHIMBUAYAIBHBIX KOHCYJIbTAILIMA,
CaMOCTOSITENIbHOM paboThl 00y4aroUMXcs, TEKYIIero KOHTPOJIs
Y IPOMEKYTOYHOM aTTECTAIIUHU:
16 mocagouHbIX MecT, pabouee MeECTO TMpenoaaBaTes,
OCHallleHHbIE YueOHOI MeOenbio, 000pyI0BaHUEM:
Hoytoyk Asus K53E; Meims Logitech B100; /Tocka menoBas;
IIpoexrop;
DKpaH 7151 TPOEKTOPa;
Buneokamepa Dahua DH-IPC.

24. Aynuropus Ne 3-212 [Tomemenne uIsi  JEKIMOHHBIX, MPAKTHYECKUX  3aHITHI




(ceMuHapoOB), TPYIMIIOBBIX M HHIUBUAYAIBHBIX KOHCYJIbTAIINH,
CaMOCTOSITENTbHOU pabOThl 00YYaIOLINXCsl, TEKYIIET0 KOHTPOJIS
Y TIPOMEXYTOYHOH aTTeCTallUu:

19 mocamouHbIXx MecT, paboyee MECTO MpernoaaBaTelis,
OCHAIIICHHBIC y4eOHOI MeOelbio, 000pyA0BaHUEM:

Hoytoyk HP Probook; Msimis Logitech B100; Tocka menoBas;
[IpoekTop;

DKpaH 7151 TPOEKTOPa;

Buneokamepa Dahua DH-IPC.

25. Aynuropus Ne 3-214 [Tomemienne g JEKIUOHHBIX, MPAKTUYECKUX  3aHATUN
(ceMuHapOB), TPYIIIOBBIX M MHIUBUAYAIBHBIX KOHCYJbTAIIWH,
CaMOCTOSITENIbHON pabOThl 00YYaIOUMXCsl, TEKYIIETO KOHTPOJIS
Y TIPOMEXYTOYHOH aTTeCTallNu:
12 mocamouHblXx MecT, pabodee MECTO MpernoAaBaTes,
OCHAIIICHHBIC y4eOHOI MeOelbIo, 000pyA0BaHUEM:
Hoyroyk HP RTL8822CE; Msemub Logitech B100; locka
MeJIoBasl;
IIpoexrop;
DKpaH AJis IPOEKTopa;
Buneoxkamepa Dahua DH-IPC.

26. Aynurtopus Ne 3-216 [Tomemenue g JEKIMOHHBIX, MPAKTUYECKUX  3aHATUU
(ceMHHApOB), TPYNIOBBIX W WHIUBUAYAIBHBIX KOHCYJIbTAIIHM,
CaMOCTOSITENIbHOW PabOThl 00YYAIOMIUXCsl, TEKYIIET0 KOHTPOJIS
U IIPOMEXKYTOYHOM aTTECTAlUU:
19 mocamo4HbIX MecT, pabouee MECTO MperoaaBaTels,
OCHalICHHbIE Y4eOHOH Me0esblo, 000py1I0BaHUEM:
9 kommbroTep — CucremHslii 010k, 9 Mounutop Samsung, 9
kiaBuatypa Logitech Y-SU61, 9 meirs 3D Optical Mouse;
Be6 xamepa A4Tech; Kononku Gembird; Tocka menoBas;
[Ipoexrop;
DKpaH A TPOEKTOpa;
Buneoxkamepa Dahua DH-IPC.

27. Aynurtopus Ne 3-219 [loMemenne st JEKUMOHHBIX, MPAKTUYECKUX  3aHATHH

(ceMuHapOB), TPYMIIOBBIX M HHIUBUAYAIBHBIX KOHCYJIbTAINH,
CaMOCTOSITENIbHONU paboThl 00yYaroUMXCsl, TEKYIIEr0 KOHTPOJIS
U IIPOMEXKYTOYHOM aTTECTALUU:

19 mocago4HbIX MecT, palouee MecCTO IpernojaaBaTes,
OCHalIeHHbIE Y4eOHOH MeOesblo, 000py1I0BaHUEM:

1 xommeiorep — Cucremnsii 010k, Mouutop BENQ,
kiaaBuatypa Logitech K120, merms Logitech M100;

Be6 xamepa Genius; Komonku Gembird; IIpoektop Epson
H551B; [IpoeximonHsIii 5kpan; Jlocka MenoBas;

Buneoxkamepa Dahua DH-IPC.




JUCT PETUCTPAIIMM U3MEHEHUI

n/a

ConeprxaHue U3MEHEHUs

W3MeHeHHbIE TyHKTBI

Pewmenue YueOHO-
METOIUYECKOTO
coBeTa
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