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AHHOTALMS
paboyeii nporpaMmmbl yueoHoii gucuunauabl b1.B.08 «O6bekTHO-
OPUEHTHPOBAHHOE NMPOEKTHPOBAHUE U NMPOTPAMMHIPOBaHME» 1JISl HOATOTOBKHU
0akasaBpoB no HanpasjaeHuo 09.03.03 «IIpuxkaagHass HHPOPMATHKA)
HANPABJIEHHOCTh «CHCTEMBbI HCKYCCTBEHHOT0 HHTEJLIIEKTa)

ear ocBoeHMSs] AUCHMIUIMHBI: TPUOOPETEHUE CHUCTEMHBIX 3HAHUN 10
OOBEKTHO-OPUEHTUPOBAHHON  METOJOJIOTUM U TEXHOJOTMU  pa3paboTKu
MIPOrpaMMHOTo obecreueHus, GOpMUPOBAHUE MPAKTUUECKUX HABBIKOB MPUMEHEHUS
WHCTPYMEHTOB, PEATH3YIOIINX 00BEKTHBIN MOAXO0 MPU pa3padOTKEe MHOTOITOTOYHBIX
NPWIOKEHUH I PELICHMS 337]a4 B 00JIACTH UCKYCCTBEHHOIO MHTEIJIEKTA.

MecTo AUCHMILUIMHBI B y4eOHOM IUIaHe: JUCHUIUIMHA BKIIOYEHA B 4YacTh
y4eOHOTO IUiaHa, (popMUpPYeMyI0 ydacTHUKaMH 0Opa3oBaTEbHBIX OTHOIICHHWH, IO
HarpasiaeHuto noaroroBku 09.03.03 «IIpuknagnas nHbopMaTUKay.

TpeOoBanuss K pe3yabTaTaM OCBOCHHUS [IMCHUILIMHBI: B PpE3yJbTaTe
OCBOCHHMSI JTUCIMIUIUHBI (HOPMHUPYIOTCA CIEAYIONINE KOMIIETEHIIMU (MHIUKATOPHI):
[1K-16 (PL-3).1; T1K-16 (PL-3).2; [1K-16 (PL-3).3.

Kpatkoe conepxanue aucuumiauHbl: ba3oBble NpUHIUIBI 0O0BEKTHO-
OPUEHTUPOBAHHOMN METOJ0JIOTUU MIPOEKTUPOBAHUS aBTOMATU3UPOBAHHBIX
MHQOPMAIIMOHHBIX CUCTEM, OCHOBHBIE DJIEMEHThI OOBEKTHOM MOJACIH, UX
NpUMEHEHUE TMpU pa3paboTKe TmporpamMM, 0a30Bbl€ MNPUHIMUIBI OOBEKTHO-
OPUCHTUPOBAHHON  TEXHOJIOTUM  MPOTPAMMUPOBAHUSA,  MPUMEHEHHE IS
MOJICIUPOBaHUS U TMPOCKTUPOBAHUSA aBTOMATHU3UPOBAHHBIX HHOOPMAIIMOHHBIX
cucTeM YHU(UIMPOBAHHOTO s3bika MmojaenupoBanuss UML, KU3HEHHBIH MK
MPOTPAaMMHBIX MPOAYKTOB, BUJbI U METOJUKHA TECTUPOBAHMS MPOTpaMM, KpUTEPUU
KauyecTBa MPOTPaMMHBIX MPOAYKTOB, UCIIBITAHUS U OIEHKA KaueCTBa MPOTPAMMHOTO
oOecrieueHus, 3ajlladyd U3 00JIACTU HCKYCCTBEHHOTO HMHTEIIEKTa, JUIsi KOTOPBIX
11eJIeCO00pa3HO pacmapauieIMBaHNe BBIYUCIUTEIBHBIX MPOIECCOB, (PopMUpOBaHHE
MPAKTUYECKUX HABBIKOB TPUMEHEHUS TMPUHIIUIOB OOBEKTHO-OPUEHTHPOBAHHOTO
MpPOrpaMMHUPOBAHMS U si3bIka mporpammupoBanus C++ npu  pa3paboTke
MHOTOIOTOYHBIX TMPUJIOKEHUN ISl pElIeHUus 3a7a4 B OOJACTH HCKYCCTBEHHOTO
MHTEJJIEKTA.

O0mast Tpya0éMKOCTh AUCHUILINHBL: 144 yaco/4 3auéTHbIC €IUHUILIBI, B
TOM 4HCJ€E 4 Jyaca MPaKTUYECKOU MOATOTOBKH.

ITpomexkyTOYHBIH KOHTPOJIb: 3a4€T C OLICHKOM.

1. Heab ocBOEHUSI JUCHUNIUHBI
[IpuoOpeTeHne CHUCTEMHBIX 3HAHUKW 1O  OOBEKTHO-OPHUEHTHPOBAHHOMN
METOMOJIOTUM W TEXHOJOTWW  pa3pabOTKM  MPOTPaMMHOTO  OOECIICUCHHSI,
dbopMHUpOBaHNE MPAKTUIECKUX HABBIKOB IPUMEHEHUSI HHCTPYMEHTOB, PEATU3YIOIINX
OOBEKTHBIN IMOIXOJ] MPH Pa3pabOTKE MHOTOIMOTOYHBIX MPUIOKCHHH IS PEIICHUS
3a7a4 B 00JIAaCTH UCKYCCTBEHHOTO MHTEIUICKTA.

2. MecTO IMCHUILIMHBI B Y4eOHOM mpoiecce
JucuuninHa «OOBEKTHO-OPUEHTUPOBAHHOE IPOEKTUPOBAHKE U
IpOrpaMMHUpPOBAaHKE» BKIIOYEHA B 4YacThb Y4YeOHOro IiaHa, (HOpMUPYEMYIO
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YYaCTHHKaMU 0O0pa30BaTeNIbHbIX OTHOIIEHWH, M peaJu3yeTcsi B COOTBETCTBUMU C
tpeooBanusiMu  ®I'OC BO wu yueOHoro mana mno HamnpasiaeHuto 09.03.03
«IIpuknannas uHpopmMaTuKa.

[IpeamecTByOmUMHA KypcaMH, Ha KOTOPBIX HEMOCPEICTBEHHO Oa3zupyercs
JTUCLUTUINHA «OOBEKTHO-OPUEHTUPOBAHHOE IIPOEKTUPOBAHHE U
MIPOTPAaMMHUPOBAHUE»  SBIAIIOTCA:  AJITOPUTMHU3aUUs W [POrPaMMHUPOBAHUE,
Pa3paboTka  mporpamMmHOTO  OOecmedeHuss IS MOOWIBHBIX  YCTPOWCTB,
[TpoextupoBanue monb3oBatenbckux uuTepdeiicos DUC AIIK, IIpoextupoBanue
UH(GOPMAIMOHHBIX CUCTEM.

JucnuninHa «OOBEKTHO-OPUEHTUPOBAHHOE POEKTUPOBAHKE U
IPOrPaMMUPOBAHKE)» SABIISIETCSI OCHOBOIIOJIATAIOIIECH ISl M3YYEHHs CIIEIYIOLIUX
JUACLUILINH: [IpoexTHbIi IIPAKTUKYM, [IponsBoacTBEHHAsS [IpaKTHUKa,
[Ipou3BoACTBEHHAsT NPAKTUKA B BHJE CTAXUPOBKH, DBpIMogHEHWE | 3amura
BBIIYCKHON KBaJTM(UKALMOHHON pabOTBHI.

Oco0eHHOCThIO TUCHUILIUHBI «OOBEKTHO-OPUEHTUPOBAHHOE MPOEKTUPOBAHUE
U TPOrpaMMHUPOBAHUE» SBIAETCA W3YYEHHE Uil NPUMEHEHUS B IPUKIAJTHOM
IPOrpaMMHUPOBAHUN BO3MOKHOCTEH COBPEMEHHBIX OOBEKTHO-OPUEHTUPOBAHHBIX
cpeactB Ha mnpumepe MS Visual Studio 2019, 00beKTHO-OpHUEHTHPOBAHHOM
METOJIOJIOTUM U TEXHOJOTMHM pa3pabOTKU MPOTrpaMMHOIO OOECIEYeHHs] Ha S3bIKE
nporpammupoBanuss  CH++:  HHKanCyssiiuM,  HUepapXuu,  aOCTparupoBaHMS,
noiuMoppusmMa, MOAYJIBHOCTH, MapaieIu3Ma, YCTOMYMBOCTH MpU pa3paboTke
BBICOKOIPOU3BOIUTEIBHBIX porpamm, peanu3yronmx napajuieibHble
BBIYHCIIUTEIbHBIE MPOLIECCHl MPU PEIIEHUH 33a7ad4 M3 O00JacTH HCKYCCTBEHHOIO
WHTEJIEKTA.

Pabouas nmporpamma JTUCIUTUTHBI «OOBEKTHO-OPUEHTHPOBAHHOE
IPOEKTUPOBAHUE U MPOTPAMMHUPOBAHUEY» ISl MHBAJIMJOB U JIUL[ C OTPAaHUYEHHBIMU
BO3MOXKHOCTSIMH ~ 3[I0pOBBbSl ~ pa3palaThlBaeTcsi  HMHAMBHUAYaJbHO C  Y4YETOM
O0COOCHHOCTEM MNCUXO(PU3NYECKOTO Pa3BUTHS, MHAWBHUIYATbHBIX BO3MOXHOCTEH U
COCTOSIHUSI 3/I0POBbsI TAKMX O0YUYaIOLIUXCHL.

3. IlepedeHb MUIIAHMPYEMBbIX Pe3YJIbTATOB 00y4eHHS 10 JMCHHUILINHE,
COOTHECEHHBIX C IVIAHMPYEMBIMHU Pe3yJIbTATAMH 0CBOCHMS
00pa3oBaTe/IbHOM MPOrpaMMBbI

N3yuyenne naHHoN y4eOHOM IUCHUIUIMHBI HAMpaBIEHO Ha (OPMUPOBAHUE Y
oOy4JaronmMxcst KOMIETEeHIINH, MpeCTaBIeHHbIX B Tadiuie 1.



Ta6muna 1 - TpeboBaHus K

pe3ysbTaTaM OCBOEHHUS Y4eOHON AMCIUILIUHBI (TpodheCcCHOHATbHbIE KOMITIETSHIINH )

No KoMIIeTex Copepxanue WNnnukatop AOCTHXEHUS B pesynprare nzyuenust yueOHON AMCHUIIIMHBI 00y4YalOUIUecs! JOKHBIL:
n/ KOMITETEHIINH (HITH KOMIIETEHIIH U €T
002078 3HATh YMETh BJIAJICTh
i €€ YacTH) coJIep>KaHue
1 |IIK-16 Criocoben I1K-16 (PL-3).1|3naet METOIUKH u|Ymeer paspabarbiBaTh | Brageer HaBBIKAMU
(PL-3) NPUMEHATh  s3bIKH | PazpabateiBaeT 1 | OuOInoTeKn JUTS | MHOTOTIOTOYHBIC pa3paboOTKH,  OTJIAJKH,
IPOTPAMMHUPOBAHUS | OTJIAXHBAECT  APPEKTUBHBIC | pa3pabOTKU MpOrpaMMHBIE DPELICHUs B|TECTUPOBAHUS,
C/C++ JUIs | MHOTOIIOTOYHBIE pelieHus Ha |3(pPeKTUBHbBIX 0o0JacT  HMCKYCCTBEHHOTO | UCIIBITAHUS U OLEHKHU
pemenust 3amau  B|CHt, TECTHPYET, | MHOTOITOTOYHBIX MHTEJUIEKTa M IPOBOJAUTH |KayecTBa
obnactu WU |ucnibIThIBa€T UM OLEHUBAET | [IPOTPAMMHBIX  PELIEHUH | UX TECTUPOBAHUE, | MHOTOTIOTOYHBIX
(TPOABUHYTHIH Ka4eCTBO TAKUX PEIICHHUH Ha C++, 3HAeT cTaHAAPTHI, | HCTIBITAHUE, OLICHKY | IPOTPaMMHBIX PEIICHHUH
YpOBEHB) perJaMeHTHpYIoIIre KayecTBa Ha C++
MPOIECChl TECTUPOBAHMS,
UCIBITAHUH W OLICHKH
KayecTBa IMPOTPAMMHOTO
obecrnieueHus
[1K-16 (PL-3).2 |3naeT MeTobI U Ywmeer npuMeHsTh | Bianeer 00BEKTHO-
Pa3pabaTbiBaet U | HHCTPYMEHTBI 00BEKTHO- OPHEHTUPOBAHHOMN
otnaxuBaer cuctemsl MU Ha|pa3paboTku, u oTnaaxku OpPUECHTUPOBAHHYIO METOA0JIOTHEN u
C++ moxg  KOHKpPETHBIE | TPOrpaMMHBIX IPOAYKTOB | METOJIOJIOTHIO U | TEXHOJIOTHEH, MEeTOoAaMu
anmapatsble 11atGopmel ¢ [Ha C++ ¢ yuérom ux TEXHOJIOTHIO, SI3BIK | 1 WHCTPYMEHTAMHU
OTpaHUYEHUSMHU 110 | peajin3aluy Ha nporpaMMupoBanust ~ C++|pa3paboTk U OTJIAAKH
BBIYUCITUTENILHOW MOITHOCTH, | KOHKPETHBIX allapaTHBIX | pa3paOOTKU U OTIIAJKH | aBTOMATH3HUPOBAHHBIX
B TOM qucie Ui | aTopmax CHUCTEM  HMCKYCCTBEHHOIO|CHCTEM HCKYCCTBEHHOTO
BCTPOCHHBIX CHCTEM WHTEIUIEKTa ¢ y4ETOM | MHTEJUIeKTa TUIst
BBIUMCIIUTENIbHBIX KOHKPETHBIX
MOIITHOCTEH, Ha KOTOPHIX |aNapaTHbIX IIATHOPM
OyzneT NpOU3BOIUTHCA UX
pa3BEPTHIBAHUE u
HKCILTyaTaIus
[1K-16 (PL-3).3 |3naeT mpeumyiecTBa Ymeer mnpu pazpabotke | Brnaneer o6bekTHO-
PazpabaTriBaet Y | MICTIOJIb30BAHUS U CHCTEM  HMCKYCCTBEHHOTO | OpHEHTHUPOBAHHOM
OTJQKUBACT pelIeHHs] Ha|crnocoObl peajn3alii Ha | MHTEJJIeKTa Ha C++ | rexHonoruei




C++, ucnonb3yromue GPU u

FPGA JUIS MacCOBOM
napasuieIn3anuu

BBIYMCICEHHMM B paMKax
obmern cucremsl MM, ¢

MPUMEHEHUEM KaK TOTOBBIX
pElICHUH, TaK U pa3paboTKOM
CBOUX

a3bike C++
napajuleaIu3alun
BBIYMCIICHUN TIPU
pa3paboTKe CUCTEM
HCKYCCTBEHHOI'O
WHTEJUICKTA

HCIOJIL30BATh
BO3MOKHOCTH
FPGA TUIA
napajuieIu3au
BBIYMCIICHHI

GPU u
MacCcOBOU

MIPOrpaMMHUPOBAHUS,
SI3BIKOM
IPOrPaMMHUPOBAHUS
C++,
WHCTPYMEHTAIbHON
cpenoit MS Visual
Studio 2019 s
peanu3anuu
napauIeIbHbIX
BBIYMCIICHHUI C y4ETOM
Bo3MmokHocTel GPU u
FPGA mpu pazpabotke
CUCTEM HUCKYCCTBEHHOIO
WHTEJUICKTA




4. CTpyKTypa U co/iep:KaHue TUCHUILTHHBI

4.1 PacnpeaesieHue TPYAOEMKOCTH JAUCHUILUIMHBI 0 BHAAM padoT mo

cemMecTpam

OOmas TpyaoéMKOCTh JTUCIUIUIMHBI cocTaBiseT 4 3zau.ed. (144 wuaca),

BKJIIOYas 4 yaca HpaKTHqCCKOﬁ IMOATOTOBKH, UX PACHPCACIICHUC 110 BUIAM pa60T B

CCMCCTPC MMPCACTABJICHO B Ta6J'II/IHe 2.

Tabmuna 2 - Pacnpenenenue TpyaoEMKOCTH AUCIUILIMHBI IO BUJIaM paboT

10 CEMCCTPaM

TpyroémMkocTh
Buna yueOHoii padoThI +~ | B T.4. 110 ceMecTpam

yac./ 8/~
OO0mas TpyI0EMKOCTb TUCHUIUIMHBI IO Y4eOHOMY IIJIaHy 144/4 144/4
1. KonTtakTHasi padora: 50,35/4 50,35/4
AyauTopHas pa6ora 50,35/4 50,35/4
8 MoMm uucue:
nexyuu (J1) 16 16
npaxmuyeckue 3auamus (113) 34/4 34/4
KOHCYIbmayuu nepeo 9K3ameHoM
KOHMAKMHAsL paboma Ha nPOMelNCymoYHOM KOHMpOoJie 0,35 0,35
(KPA)
2. CamocTosiTesbHast padora (CPC) 93,65 93,65
camocmosimesnbHoe U3yieHue pazoenos, Camono020moeKa 84,65 84,65
(npopabomka u nogmopeHue 1eKyuoOHH020 Mamepuana u
mamepuana y4eO6HUK08 U y4yeOHbIX noCoOUl, N0O20MOBKA K
NPAKMUYECKUM 3AHAMUAM U M.0.)
Iloozomoska k 3auémy ¢ oyeHkou 9 9
By npomeKyTo4HOro KOHTpOJIS: 3a4€T Cc OIIeHKOM

* B TOM YHCIIE IMMPAKTUYCCKAA MOATOTOBKA

4.2. ConepskaHue TUCUUIIMHBI

Tabnuua 3 - Tematnyeckuii mjIaH y4eOHON TUCHUTUIMHBI

AyauTtopHas paGora | BHeayuu
HaumenoBaHue pa3iejioB M TeM AMCUUIIMH Bce- I 3 IKp | TopHas
(YKpyIHEHHO) ro padora
CP
Pasnen 1. O0BbeKTHO-OPHEHTHPOBAHHAA
MeTOI0JI0THSlT M  TexXHojJoruss paspadorku | 18,5 2,5 4 12
NMPOrpaMMHOI0 oOecreYeHust
Tema 1.1. MeTtonmonorus 00BEKTHO-
OPUEHTHUPOBAHHOTO nojaxona pa3paboTKu 5 1 4
MPOrPaMMHOTO OOecTIieueHus
Tema 1.2. ba3zoBble MOJIOKEHUS OOBEKTHO-
OPUEHTHUPOBAHHOMN TEXHOJIOTHHU 45 0.5 4
MPOTPaMMHUPOBAHUST TPUMEHHUTEIIBHO K  SI3BIKY
nporpammupoBanus C++
Tema 1.3. S3BIK YHUDUIIIPOBAHHOTO 9 1 4 4
monenupoBanuss UML, ero npumenenuwe mpu




MPOCKTUPOBAHUU
MH(OPMALMOHHBIX CUCTEM

ABTOMATU3UPOBAHHBIX

Pa3znen 2. ’Ku3HeHHBI LMKJ NPOrPaMMHBIX
NpoayKkToB. Buabl pador, BBINOJHSAEMbIX Ha
OT/eJIbHBIX €ro Tanax.

27,5

4,5

17

Tema 2.1. CraHpapTel, periaMeHTUPYIOIIUE
JKU3HEHHBIM LUKJI IPOTPaMMHOTO OOeclieueHus u
paboThl, BBINOIHIEMbIE Ha OT/AEIBHBIX €ro 3Tarnax

3,5

0,5

Tema 2.2. Copnepxanue crapmaproB ['OCT P
59793-2021 «ABTOMATU3HPOBAHHBIE CHCTEMBI.
Cramgnu co3manusa», I OCT P UICO/MBK 12207-
2010 «MupopmanmonHas TEXHOJIOTHSI.
CucreMHass W  TporpamMMHasi  WHXXCHEpHS.
[Tporecchl KM3HEHHOTO IUKJIA TMPOTPAMMHBIX
CPEACTB»

Tewma 2.3. Conepxanue ctangapra [OCT P UCO/
MDBK 25010-2015 «MHpOopManoHHbIE
texHosorud. CHCTeMHass ©  IporpamMmHas
uHXKeHepusi. TpeOoBaHWS W OIGHKA KadecTBa
CHCTEM u IIPOrPaMMHOI'0 obecneyeHus
(SQuaRE). Mogenn kayecTtBa CHUCTEM U
NPOTPAMMHBIX TPOJIYKTOB», €0 HCIIOJIb30BaHUEC
JUISt OIICHKU KavecTBa MPOrPaMMHOTO
obecnieueHus

Tema 2.4. Onpenenenue nopsiika BepupuKaLuy,
BAIMJAlMM M UCHBITAHUH aBTOMATU3WPOBAHHBIX
uHpopMmannoHHbIx cucreM B crannapre [OCT P
59792-2021 «MHpopMallMOHHbIE TEXHOJIOTHUU.
Kommieke cTaHgapToB Ha aBTOMAaTH3UPOBAHHEIE
CHUCTEMBI. Bunst UCIIBITAaHUI
ABTOMATH3MUPOBAHHBIX CHCTEM»

Tema 2.5, Buapl W METOOUKH TPOBEACHHS
TECTUPOBAHUS IPOrPAMMHOTO 0OeCTIeYeHHs

Paznen 3. Bo3moxHocTH mapasJiesibHOM
odpadorku B cpene MS Visual Studio 2019

45

10

30

Tema 3.1. [Napamenusm 3agau B cpeae MS Visual
Studio 2019

Tema 3.2. JIsmO1a-BeIpaXKeHUsI U UX PUMEHEHHE
B [1aPAJUIEIIbHBIX BBIUMCIUTEIbHBIX NIPOLIECCAX

Tema 3.3. bubnunoreka napajiienbHbIX a0JIOHOB
(PPL) MS Visual Studio 2019

Tema 3.4. OGpaboTka uCKIOUeHHH B cpepe MS
Visual Studio 2019 ¢ napayutenu3mMom

Tema 3.5. Pexomenparuu mo pabote co cpemoit
BeIONHEHUsT mporpamMm Visual Studio 2019 ¢
napauIeIn3MOM

Pa3zpnen 4. 3agaumn u3 00J1acTH HCKYCCTBEHHOI0
HHTE/UIEKTa, s  pelleHHsi  KOTOPbIX
1e1ecoo0pa3Ho pacnapaJjiieluBaHue
BBIYHCJIUTE/IBHBIX NPOLECCOB M NPHMEHEHHE
MHOI'OIIOTOYHOCTH

43,65

14/ 4

25,65




Tema 4.1. Co3manme cetu  00pabOTKH

. 11 1 4/ 1 6
N300paKCHUI

Tewma 4.2. [IporpaMmMupoBaHre HEUEPAPXUUECKUX
U HepapXUUeCKMX METOJOB Kiacrep-aHanm3a | 12,65 1 4/ 1 7,65
JAHHBIX C IPUMEHEHHEM NapaJuIeTu3alliy 3a1a4

Tema 4.3. llpuMeHeHue  mnapajyieau3aluu
BBIYMCIIUTENBHBIX IPOIIECCOB JUIsl Te€HEpaluu
pelieHuit B CUCTEeMaxX MOJACPKKUA TMPUHATHSL
peleHuit

11 1 4/ 1 6

Tema 4.4. ®opmupoBanue ©O0a3bl 3HAHUW U
paHXUPOBAHUE AJIbTEPHATUB C MNPUMEHEHUEM
NapajuIeIbHBIX BBIUMCIUTEIbHBIX MPOIECCOB MPU
pa3pabOTKe IKCIEPTHBIX CUCTEM

9 1 2/1 6

KonTakTHas paboTa Ha MPOMEKYTOYHOM

kourpone (KPA) 0,35 0 0 0,35 0

[ToaroToBka K 3a4€Ty ¢ OIIEHKOH 9 0 0 0 9

Bcero 3a 8 cemecTp 144 16 34/ 4 0,35 93,65

Pazgen 1. O0beKTHO-OPHMEHTHPOBAHHAS METOJ0JIOTHUA U TEXHOJIOTUA
Pa3padoTKu NPOrpaMMHOIo obecrneyeHus

Tema 1.1. Memooonocus  00bLEKMHO-OPUESHMUPOBAHHO20 — NOOX00A
Dpaspabomku npocpamMmHo20 obecneyeHusl

bazoBble MPUHITUIIBI METOMO0JIOTUU OOBEKTHO-OPUEHTUPOBAHHOTO TMOAX0/A:
WHKAMCYJSIUsA, MOJYJIbHOCTh, HWEpapxus, MapaieJeiu3M, YCTOWYHUBOCTD,
abctparupoBanrie. OCHOBHOE TMOHSATHE OOBEKTHO-OPUEHTUPOBAHHOTO MOJIX0Ja —
kinacc. Kmacc — Ttun nmanHbix oObekta. CTpyKTypa Kiacca, €ro COCTaBHbBIE
AJIEMEHTBI: TOJs, METOJIbI, KOHCTPYKTOPBI, JECTPYKTOPBI, BCTPOEHHBIE KJIACCHI,
uHTepdeicel. MHCTPYMEHTBI MPOEKTUPOBAHUS aBTOMATH3WPOBAHHBIX CHCTEM C
pUMEHEHUEM OO0BEKTHO-OpUeHTUpoBaHHOro noxaxoxa: UML aumarpammel, case-
CPE/CTBa, MOAACP>KUBAIOIINE SI3bIK YHUPUIIUPOBAHHOTO MoaenupoBanuss UML.

Tema 1.2. bazosvie nonodxiceHuss 06beKMHO-0PUESHMUPOBAHHOU MEXHON02UU
NPOSPAMMUPOBAHUSL NPUMEHUMENbHO K A3bIKY npocpammupoganus C++

TexHomOTMU TPOrPaMMHUPOBAHUS, TPUMEHSIEMBIE B paMKaX OOBEKTHO-
OPUEHTHPOBAHHOTO TMOJXO0Aa: OOBEKTHO-OPHUEHTHPOBAHHOE MPOTPaMMHUPOBAHUE,
MOAyJbHOE TporpammupoBanue. (OCHOBHBIE THIIBI MOMYJIEH  Mporpamw,
pa3pabOTaHHBIX HA OOBEKTHO-OPUEHTUPOBAHHOM SI3bIKE TIpOorpaMmupoBanusi C++:
KJIaCChI, TaKeThl, OmbOmuoreku. Hammume oOmMMPHBIX OMOIMOTEK B OOBEKTHO-
OpPHEHTUPOBaHHON cpeae mporpammupoanus MS Visual Studio 20109,
BO3MOYKHOCTH MIX HUCITOJIb30BAHUS.

bazoBsie TPUHITUTIBI 00BEKTHO-OPUEHTUPOBAHHOMN TEXHOJIOTHH
IPOrPaAaMMUPOBAHMS: MHKAIICYJISIMS, HacleIoBaHue, moJuMopdusM. Peanmzarus
MEXaHU3Ma WHKAICYJSIIUU 32 CYET NPUMEHEHUS MOAU(PUKATOPOB JOCTYyIa
kinaccoB B MS Visual Studio 2019. Ileperpy3ka MeTOIOB M KOHCTPYKTOPOB B
00BEKTHO-OpUeHTHpPOBaHHbIX cpeaax W B MS Visual Studio 2019. Tlpauia
peanmmzanmsi  MexaHum3Mma noinumopdusma. [IpeumyiecTBa  HCMOJIB30BaHUS
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nosmmMopdusma. HacrnenmoBanne B 0OBEKTHO-OPUEHTUPOBAHHBIX cpefax u B MS
Visual Studio 2019, ero mocromHcTBa. EnuMHMYHOE #  MHOXXECTBEHHOE
HaCJIeJOBaHHE B Pa3TUIHBIX 00BEKTHO-OPHEHTHPOBAHHBIX SI3BIKAX
nporpamMmupoBanus. EnuHudHOE HaciaenoBanue B s3bike C++, ero BO3MOXKHOCTH
npu pa3zpaboTKe Iporpamm.

Tema 1.3. Azvix ynugpuyuposarnnoco mooenuposanus UML, eco npumenenue
npU NPOEKMUpPOBAHULU ABMOMAMUIUPOBAHHBIX UHDOPMAYUOHHBIX CUCTEM

MopgenupoBaHue ¥ NPOEKTUPOBAHUS MPOTPAMMHBIX IPOIYKTOB €
NpUMEHEHUEM YHUDUIIMPOBAHHOTO si3bika MojaenupoBanus UML, Bkitouaroiero
UML-auarpammbl BapuanToB uctosib3oBanusi, UML-auarpammer kinaccos, UML-
auarpaMmbl  B3aumopeuctBuss, UML-mmarpammer  pearensHocTer, UML-
nuarpammbl - coctogHui, UML-nuarpammer  kommoneHToB, UML-nuarpammer
pasmenienus, UML-nuarpaMmsl TOcCiaeAOBaTEILHOCTH, KoomnepaTuBHble UML-
muarpamMmbl, UML-nuarpammel peanu3anuu.

[Mpumenenne rpaduueckux case-cpencts Visual Paradigm Owmmaiin (VP
Ownnaitn) Free Edition, Diagrams.net mis paspadotku UML-nuarpamm.

Pasznes 2. JKu3HeHHBIH LUK/ NPOrPpaMMHBIX NPOAYKTOB. Buasl paoor,
BBINOJIHAEMBIX HA OT/IC/IbHBIX €ro 3Tanax.

Tema 2.1. Cmanoapmvi, peclameHmMupyrowue  HCUSHEHHbIU YUK
NPOCPAMMHO20 0becneuenus: u pabomol, 8bINOIHAEMbLE HA OMOETbHBIX €20 dMaAnax

Mojenn >KU3HEHHOTO LMKJIAa MIPOrpaMMHOrO OOECTeUeHHs: KacKaJaHas
MOJIEJIb, MOJIEJIb C KOHTPOJEM Ha MPOMEXKYTOUHBIX CTaAUsl, COUPAIBbHAS MOJEIb,
V-o0Opa3nas  mozenb. Craguum  NPOEKTUPOBAHUS  aBTOMATHU3UMPOBAHHBIX
WHPOPMAIIMOHHBIX CcUCTeM, oTpaxkEéHHble B crapmapte ['OCT P 59793-2021
«ABTOMaTH3MpoBaHHbIe cUCTeMBbl. CTaguu co3gaHus». lIpoueccrel KU3HEHHOTO
LMKJIa MPOrpaMMHOT0 obecniedeHusi, ykazanusie B crangapre 'OCT P MICO/M3OK
12207-2010 «UudopmanmonHass texHoiorus. CucTeMHas ¥ TMPOrpaMMHas
uHxeHepus. [Iponeccrl )KU3HEHHOTO UK MPOTPAMMHBIX CPEICTBY.

Cranpapt I'OCT P MCO/M3K 90003-2014 «Pa3paboTka mporpaMMHBIX
npoAaykToB. PykoBoasmme ykazanus no npumeneHutro MCO 9001: 2008 mnpu
pa3paboTKe NPOrpaMMHBIX NPOAYKTOB», €ro MPUMEHEHHE [UIs YIpaBJICHUS
IPOLECCOM pa3pabOTKH U OLIEHKU KayecTBa MPOrpaMMHOI0 00eCIeUeHN .

CrangapTel, perjaMeHTHpYyIOIIMEe  pa3paboOTKy  JOKYMEHTaluu  Ha
nporpammubie poaykTel: [OCT P UCO/MOK 15910-2002 «IIpomecc cozmanus
JIOKyMEHTAIIMU TI0JIb30BaTeNsl mporpaMmHoro cpeactBa», ['OCT P 59795-2021
«TpeboBanusi  k  comepkanuto  gokymentoB», [OCT  34.201-2020
«MHpopmMaliiOHHbIE TEXHOJIOTHH. Kommneke CTaHJapTOB Ha
aBTOMATU3UPOBAHHBIE CHCTEMbl. BHIbI, KOMIUIEKTHOCTb M  0O0O3HAUYECHHE
JOKYMEHTOB TIPH  CO3/JIaHMM  aBTOMAaTH3UPOBAHHBIX cucTteM». (CTaHIapThl,
ONpENeNsIoNMe  MOpPAAOK  BepuUKaIMM,  BaJIMJAUMA W UCHBITAHUU
aBTOMATU3UPOBaHHBIX MHGopManoHHbiXx cucreM - ['OCT P 59792-2021
«MHpopMaliiOHHbIE TE€XHOJIOTHH. Kommiekc CTaHAapTOB Ha
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ABTOMATU3UPOBAHHBIC  CHCTCMBI. BI/II[LI HUCIBITAaHUN ABTOMATU3UPOBAHHBIX
CHUCTCM.

Tema 2.2. Cooepaucanue  cmanoapmos T'OCT P 59793-2021
«Aemomamusuposannvie cucmemvl. Cmaouu cozoanusy, I'OCT P HUCO/MOK
12207-2010 «Hugpopmayuonnas mexunonocus. CucmemHas u npoSPAMMHAL
unoicenepusi. Ilpoyeccol HCUZHEHHO20 YUKIA NPOCPAMMHBIX CPEOCHE

Craguu )KU3HEHHOTO IUKJIA MPOTPAMMHOI0 O0ECTICUeHUs, ONpeIeIEHHbBIC B
craugapre ['OCT P 59793-2021 «ABTOMaTu3upoBaHHBIE cUCTeMBI. CTaauu
co3maHus»: (opmupoBaHHEe TpeOOBaHMK K aBTOMAaTH3MPOBAHHOW CHCTEME,
pa3paboTka KOHIICTIIMA aBTOMATH3MPOBAHHOW CHUCTEMBI, TEXHHUYECKOE 3ajaHWe,
ACKU3HBIN TPOCKT, TEXHUYECKHH TMPOEKT, pabodas ITOKyMEHTAlHs, BBOJ B
JIEHCTBHE, COTIPOBOKICHIE aBTOMATH3UPOBAHHONW CHCTEMEI.

[Tpomecchl KM3HEHHOTO MHKJIa MPOTPAMMHOTO OOECIeUeHMs, YKa3aHHbIC B
crangapre ['OCT P MCO/M3BK 12207-2010 «MuHdpopmanmoHHasi TEXHOJIOTHS.
CucremHass W TporpaMMmHasi HWHXKeHepus. [Ipolmecchl KW3HEHHOTO IIHKJIa
MPOTPAMMHBIX ~ CPEJICTB»: TIPOIECCHl  COTJIAIICHHS, TPOIECCHl  TPOEKTA,
TEXHUYECKHE TIPOIECCHI, MPOIECCH OPTaHW3aIMOHHOTO OOCCTICUCHHS IMPOCKTA,
MPOIIECCH  pealiM3alliil  MPOTPAMMHOTO  CPENICTBA, IPOILECCHl  TOIIEPIKKH
MPOrPaMMHOTO CPEJCTBA, MPOIECCHl MOBTOPHOTO MPUMEHEHUS MPOrPaMMHBIX
CPEICTB.

Tema 2.3. Coodepowcanue cmanoapma I'OCT P UCO/ MOK 25010-2015
«HUnugopmayuonnvie mexnonocuu. CucmemHas U NPOSPAMMHAS UHHCEHEPUS.
Tpebosanusi u oyenka Kavecmea Cucmem U NPOSPAMMHO20 obecnedenus
(SQuaRE). Mooenu rauecmsa cucmem u npoSPAMMHBIX NPOOYKMOBY, €20
UCNOIb308aHUE OISl OYEHKU KAYecmaa NpocpamMmHo20 0becneyets

Mopenu kadecTBa mporpaMMHoro obecrneuenus. CTpyKTypa, HCTIOIb3yeMast
B MOJIEJISIX Ka4eCTBA MPOTPAMMHBIX MPOAYKTOB, KOTOPAs MO3BOJISET MPEACTABIATh
UX B BHJE Habopa XapakTepUCTHK Wi cBOMCTB. Ilokazarenn KauyecTBa
aBTOMATU3UPOBAHHOW CHCTEMBI, TPOTPAMMHOTO TIPOAYKTa: (PYHKIIMOHATBHAS
MPUTOAHOCTh, YPOBEHb MPOHW3BOAUTEIBHOCTH, COBMECTHMOCTh,  yIOOCTBO
HCITIOJIb30BAHUS, HAJIC)KHOCTb, 3aMUIIEHHOCTD, COTMPOBOXK/IAEMOCTb,
MEePEHOCUMOCTh. XapakTEePUCTUKU ToKa3zaTensi KadecTBa «DyHKIMOHATIbHAS
OPUTOAHOCTEY: (YHKIHMOHATIbHAS TOJHOTA, (YHKIHUOHAIBHAS KOPPEKTHOCTH,
byHKIIMOHATBHAS 1E€JIE€CO00Pa3HOCTh. XapaKTEPUCTUKU TIOKa3aTels KadecTBa
«YpoBeHb MPOU3BOJUTEIHHOCTU»: BPEMEHHBIE XapaKTEPUCTUKHU, MCTIOJIb30BaHUE
pPECYpPCOB, MOTEHIIUATLHBIE BO3MOKHOCTH. XapaKTEPUCTUKHU MOKA3aTeNsl KadyeCcTBa
«COBMECTUMOCTBY»: COCYIIECTBOBaHWE, MHTEPOIEpadeabHOCTh. XapaKTePUCTHKH
MoKa3aTesl KauecTBa «Y 10OCTBO UCTIOIB30BAHUS: OMPEICTUMOCTh PUTOTHOCTH,
U3y4aeMOCTh, YIPaBISEMOCTh, 3alIUIIEHHOCTh OT OIMWOKHA IT0JIh30BaTEII,
ACTETUKA TIOJIb30BATCIIbCKOTO HHTEpdelica, JTOCTYMHOCTh. XapaKTePUCTHUKU
MoKa3arTess KadecTBa «HanéxuocTh: 3aBEPIIEHHOCTb, TOTOBHOCTb,
OTKa30yCTOWYMUBOCTh, BOCCTAaHABJIMBACMOCTh. XapPaKTEPUCTHUKHA  ITOKA3aTEIs
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Ka4yecTBa «3alUIIEHHOCTDY: KOH(HICHIIUATEHOCT, LEJIOCTHOCTb,
HENOJIEJIBHOCTh, OTCIICKUBAEMOCTD, MOJJIMHHOCTh. XapaKTEPUCTUKHA MOKA3aTEeIIs
kaduecTBa «COMpOBOXKIAEMOCTh»: MOAYJIBHOCTb, BO3MOKHOCTb MHOTOKPATHOTO
WCIIOJB30BaHUsA,  AHAIU3UPYEMOCTh,  MOJIUPUIUPYEMOCTh,  TECTUPYEMOCTb.
XapakTepuCTUKM ToKa3arensi KadectBa «llepeHoCMMOCTB»: amanTupyeMocCTsb,
YCTaHABIIMBAEMOCTh, B3aUMO3aMEHSAEMOCTh. llenm wucmonp30BaHus MoOAENEn
KauecTBa IporpaMMHoro obecrieueHnus. TpeGoBaHuUsl MOJb30BATENEH MPU OLICHKE
KauecTBa MPOTPAaMMHBIX MPOAYKTOB: 3(PPEKTUBHOCTb, MPOU3BOAUTEILHOCTD,
YIOBIETBOPEHHOCTD, CBOOO/IA OT PUCKOB, HAJEKHOCTD, 3AIUIIEHHOCTh, TOKPBITHE
KOHTEKCTa, U3y4aeMOCTb, IOCTYITHOCTb.

Tema 2.4. Onpedenenue nopsaoka eepughuxayuu, 8arudayuu u UCHbIMAHUU
ABMOMAMU3UPOBAHHBIX UHDOPpMayuonHblx cucmem 6 cmanoapme I'OCT P 59792-
2021  «Hugpopmayuonnvie  mexmonocuu.  Komnnexc — cmanoapmos  Ha
A8MoMamu3uposanuvie cucmemsl. Buovl ucnvimanuii  asmomamusupo8anHvlx
cucmem»

Lenu w 3agaun BepUpUKALMK TPOrpaMMHOro olecreueHus. MeTosl
BepuUKaIMU MPOrPaMMHOr0 OOECTEUYEHUs: IKCIEpPTU3a, aHAIU3 TPeOOBaHUM,
peBbi0 KoAa, dopmanbHble MeToabl (MeToabl droiiga m Xoopa), CTaTUYECKUM
aHajau3 KoJa, JUHAMUYECKUE METO/]Ibl, CHHTETHUECKUE METO/IbI, MOACIMPOBAHUE U
MPOTOTUIIUPOBAHUE.

Otanbl  NpOBEACHUS  BepUPHUKAUA  MPOrPAaMMHOTO  0OECIeUeHUS:
Bepudukanuss TpeOoBaHUN K MpOorpaMMHOMY oOecleueHno, BepuduKaims
MpPOeKTa TMPOrpaMMHOr0 obecrieueHus, BepuuKalusg KoJa MPOrPAMMHBIX
MOyJIeH, Bepu(pUKaIUs HHTETPUPOBAHHOTO MTPOTPAMMHOTO 00ECIICUEHUSI.

[enp wu 3amaum BaluJalUd MPOrPAaMMHOTO obOecreueHus. MeTobl
BaluJalMd TOporpamMm: (YHKIHMOHAJbHOE TECTUPOBAHUE, UHTErPalliOHHOE
TECTUPOBAHMUE, IIPUEMOYHOE  TECTUPOBAHME, usability TectupoBaHme,
HArpy304HO€ U CTPECC-TECTUPOBAHUE, CUCTEMHOE TECTUPOBAHUE.

Buael wucnbeiTaHul  aBTOMATU3UPOBAHHBIX CHUCTEM: MPEIBAPUTEIIbHBIC,
OTBITHAS IKCIUTyaTallUsl, MPUEMOYHBIE.

ABTOHOMHBIE U KOMIUICKCHBIE HCIBITAaHUS aBTOMATU3UPOBAHHBIX CHUCTEM.
JlokyMeHTarus, CONPOBOKIAOIIAS ABTOHOMHBIE VCIIBITAHUS
aBTOMATU3UPOBAHHBIX cUCTeM. Pa3zpaboTka mporpaMmbl aBTOHOMHBIX HUCIIBITAHUH.
Paznienbr mporpaMMbl aBBTOHOMHBIX HUCIIBITAHUH: TIEPEUCHb (PYHKITUH, TIOITICKAIITNX
UCIIBITAaHUSIM, OTMCAaHUE B3aUMOCBs3EH O00BEKTa MCHBITAHWM C APYTHMM YacTsIMU
aBTOMATU3WPOBAHHOW CHUCTEMBbI, YPOBEHb, MOPAIOK M METOJbl MPOBEACHUS
UCTIBITAHUN ¥ 00pabOTKH pe3yibTaTOB, KPUTEPUHM TMPUEMKH MOIYJIECH IO
pe3yJbTaTam UCTIIBITAHUN.

JlokymeHTarus, COMPOBOXKIAIOIIIAS KOMILIEKCHBIE HCIIBITAHUSI
aBTOMATU3MPOBAaHHBIX  cucTeM. Pa3paboTka  mporpamMmbl  KOMIUIEKCHBIX
UCIIBITAaHUM. Pa3jienbl mporpaMmMbl KOMIUIEKCHBIX UCTIBITAHUM: TTepeuyeHb 00bEKTOB
WCIIBITAHUM, COCTaB TMPEABSIBICHHONW JOKYMEHTAIMH, OIMCAaHHE MPOBEPSIEMbBIX
B3aMMOCBSI3€M MEXKy 00bEKTaMU MCHBITAHUN, OUEPENHOCTh UCIIBITAHUNA MOYJEH
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IIPOTPAMMHOT0 IPOJIYKTA, MOPSAAOK U METOIBI ITPOBEACHUS UCTIBITAHUM.

HeoOxoaumble COCTaBISIIONIME KOMIUIEKCHBIX HCHBITAHHWI: IMporpaMma
KOMIUIEKCHBIX HCIIBITAHWM, 3aKIIOYEHHS] 110 HCIBITAHUAM OTHEIBHBIX MOAYJIEH
UCIIBITBIBAEMOTO MTPOTPAMMHOTO MPOAYKTA, KOMILJIEKCHBIE TECTHI, TPOTPAMMHBIE U
TEXHUYECKHUE CPEACTBA, COOTBETCTBYIOIIUE UM.

OneITHas SKCIUTyaTalsl aBTOMaTU3UPOBAHHOM cucTeMbl. BeneHue xxypHaiia
ONBITHOM  JKCIUIyaTallMM  aBTOMAaTU3UPOBAaHHOM  cucTeMbl. MHpopmanus,
noMeIaeMas B )KypHaJl OIIBITHON JKCILTyaTaluHy.

[Ipuémounble HCHBITAHUA NpOrpaMMHOro obecnedeHus. JlokymeHTauus,
CONPOBOXKJAIOIIAsT NPUEMOYHBIE HCIBITAHUS ABTOMAaTU3MPOBAHHOM CHCTEMBI.
Pa3paboTka mporpaMMbl NOpUEMOYHBIX UCHbITaHUH. (OCHOBHBIE  pa3ebl
IporpaMMbl MPUEMOYHBIX HCIBITAHUN: MEpEYeHb OOBEKTOB, BBIACIECHHBIX [
VCIIBITAHUW, KPUTEPUU NMPUEMKHN YaCTEW aBTOMATU3UPOBAHHOW CUCTEMBI, CPEACTBA
JUTSl IPOBEJICHUS UCIIBITAaHUI, METOJMKA UCTIBITAHUN U 00pabOTKH UX PE3yJIbTaTOB.

Tema 2.5. Budvr u memoouxu nposedeHus mecmupo8anusi npocpPammHO20
obecneuenusl

[lenb W TOpPUHIUNBI TECTUPOBAHUS  MPOTPAMMHOIO  0OECTICUEHUSI.
Knaccudukanusa TecTupoBaHus NPOrpaMMHOIO 00€CIeueHUs Mo 3aMyCKy KOJa Ha
UCIIOJIHEHHE, KIacCu(UKAIUs TECTUPOBAHMS TMPOTPAMMHOIO 0OOecleueHus I10
JIOCTYIy K KOJYy W apXHUTEKType, Kiaccupukanus TeCTUPOBAHUS MPOTPAMMHOIO
oOecrieueHuss IO YPOBHIO JeTanu3anuu  npuioxkeHusa. Kiaccudukarms
TECTUPOBAHUS MPOrpaMMHOTO oOecreueHus M0 NpUHIUNaM paboTel ¢
MPUIOKEHUEM:  MO3UTUBHOE  TECTUPOBAHHME, HEraTUBHOE  TECTUPOBAHUE.
Knaccudukainus TecTHpoBaHUS TPOrpaMMHOTO OOECHEYeHUs 10  YPOBHIO
(YyHKUHMOHAJIBHOTO TECTUPOBAHMS: JBIMOBOE TECTUPOBAaHUE, TECTUPOBAHHE
KPUTUYECKOTO MyTH, PACIIUPEHHOE TECTUPOBAHHUE.

Knaccudukanus  TeCTUpOBaHHMS ~ MPOTrPaMMHOTO  OOECHe4YeHus B
3aBUCUMOCTH OT 1EJed TeCTUpPOBaHUSA: (PYHKUMOHAIBHOE TECTHPOBAHUE,
HEe(DYHKIIMOHAILHOE  TECTUPOBAHHME, TECTHUPOBAHUE  IPOU3BOAUTEIBHOCTH,
Harpy304HO€ TECTUPOBAaHUE, TECTUPOBAHME MAaCIITAOUPYEMOCTH, OOBEMHOE
TECTUPOBAHUE, CTPECCOBOE TECTUPOBAHUE, WHCTAJUISILIMOHHOE TECTUPOBAHUE,
TeCTUpOBaHWE  MHTepdeiica, TecTUpOBaHHWE  yAOOCTBA  HMCIIOJIBH30BAHUS,
TECTUPOBAHUE JIOKAJIM3AIlMU, TECTUPOBAHUE OE30MACHOCTH, TECTUPOBAHUE
HaJEXKHOCTH, PETPECCUOHHOE TECTUPOBAHHUE.

Pazgen 3. Bo3Mo:kHOCTH napa/uie/ibHOIT 00padoTku B cpeae MS Visual
Studio 2019

Tema 3.1. Ilapannenusm 3a0au 6 cpede MS Visual Studio 2019

Xapakrtepuctuka cpenbl nporpammupoBanus MS Visual Studio 2019 c
BO3MOXKHOCTSIMM ~ OpPTaHH3allM{ Mapajuie]bHBIX BBIYHMCICHUH. cTopuueckas
ClpaBKa Pa3BUTHS Cpelbl BBINOJIHECHUs napawienusma. concrtl40.dll — cpena
BBITNIOJIHCHMS Tapajuienn3ma, Bkimou€HHas B Visual Studio, TtpeOyercs s
[apaJlIeJIbHBIX KOHTEMHEPOB U alrOpUTMOB. Mcrosib30BaHNe CPENON BBIIIOJIHEHUS
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IporpaMM C MapajjieIi3MOM COBMECTHOTO IUIAHUPOBIIMKA 33/a4, PEaTn3yIomero
JITOPUTM TIepeHoca Harpy3kd s 3((EKTHBHOTO pacIpeneseHusl PecypcoB.
Bxirouenne B cpeay  BBIIOMHEHWS € [MApaUICTU3MOM  MPUMUTHBOB
CUHXPOHU3AINH, UCTIOIB3YIONTUX COBMECTHOE OJIOKMPOBAHUE ISl CHHXPOHU3AINH
JIOCTyTa K pecypcam.

Apxutektypa mnporpammHoii cpexst  MS  Visual Studio 2019 ¢
BO3MOXKHOCTSIMH ~ OpTaHHM3alliil  NapajuleTbHBIX  BbIYMcIeHUH. OCHOBHEBIC
komroHeHTol cpeasl MS Visual Studio 2019 ¢ BO3MOKXHOCTSIMH OpraHH3alnn
napajulesIbHbIX BBIUUCICHHH: OUOIMOTEKM TNapauielbHbIX I1adiaoHoB (PPL),
OMONMMOTEKN ACHHXPOHHBIX areHTOB, IUIAHMPOBIIMKA 3aJad MW JHCIIeTYepa
pecypcoB. BzaumoielicTBie KOMITOHEHTOB CPE/Ibl BBITIOJHEHUS MPOTPpaMM ¢
napauIeTu3MOM C ONICPAIMOHHON CHCTEMOH M MPHIOKCHUSIMH.

bubmuoTteka napamiensHbix mwadnoHoB (PPL), e€ conepxumoe - anropuTMel
1 KOHTEHHEPHI OOIIEro Ha3HAYCHUS JJIS BBIMIOJHEHUS JACTAIBHOTO MapayljieIn3Ma.
Bo3moxnoctu PPL mno obGecnedenuto napaien3Ma UMIIEPATUBHBIX JTAHHBIX,
o0ecTeueHuIo napaienn3Ma 3a1ad.

bubnmuoTexka acHHXPOHHBIX areHTOB KaK MOJIEIh MPOTPAMMHUPOBAHUS Ha
OCHOBE MHTEp(EHCOB U CYOBEKTOB Iepeauyn COOOIIeHUN s 3ajjay KOHBerepa.
Hcnonb3zoBaHne OUOMMOTEKM  ACHMHXPOHHBIX  areHTOB I ACHHXPOHHO
B3aMMOJEHCTBYIOLIUX MTPOLIECCOB.

[TnanupoBIMK 3amau cpeasl nporpammupoBanus MS Visual Studio 2019 ¢
BO3MOKHOCTSIMU ~ OpraHU3allMM TMapajUIeNIbHbIX BBIYUCICHUN, €ro (QyHKIuu:
IUTAHUPOBAHUE U KOOPJAMHMPOBAHUE 3a/lady TPHU BBHINOJHEHUHU, HCIOJb30BaHHE
QJIITOPUTMOB pacIpeiesICHUs] Harpy3KHu.

Menemkep pecypcoB cpeabl nporpammupoBanus MS Visual Studio 2019 ¢
BO3MOYKHOCTSIMH ~OpPTaHM3alliy TMapaUIeIbHBIX BBIYMCICHWHA, €Tr0 OCHOBHAs
GyHKIHUS — YIpaBiICHUE BBIUMCIUTEIBHBIMA pECypcaMyd TIPH  BBITTOJTHCHHUH
nporpamMM.  Mcrmonmp3oBaHMe ~— MEHEKEpa  PEecypcoB ISl HACTPOMKHU
MIPOU3BOJUTEIILHOCTH OMOIMOTEK W MPUIIOKECHHHA. VICTIOMb30BaHMEe MEHEIKEPOM
peCcypcoB OMONHMOTEKH MapaJlIeIbHbIX I1a0JIOHOB, OWUOIMOTEKH AareHTOB U
IUTAHUPOBINMKA 3a7ad JUIsi JWHAMUYECKOW OalaHCHPOBKM PECYpPCOB TpHU
W3MEHEHUH paboyveil Harpy3KHu.

Tema 3.2. JlambOa-svipasicenus u ux npUMeHeHUe 6 NApPallebHblX
BLIYUCTIUMENILHBIX NPOYECCaAx

[Tonsitue nsamOpa-Beipaxkenuss B C++. CuHTakcuc IaMO/a-BhIPAKCHUS:
[spisok](parameters) -> return_type {// teno ¢yukiuu}, rae SPISOK — crucok
MEePEMEHHBIX, KOTOpbIe OYyAyT 3axBadeHbl U3 OKPYXKAIOMIErO0 KOHTEKCTa (MOXKET
OBITh TYCTBIM WJIH COJCPXKaTh TMEPEMEHHBbIC IO 3HAYCHHIO WM IO CChLIKE),
parameters — mapaMeTpbl, KOTOpbIe NMPUHUMAET JIAMOa (aHAJOTUYHO OOBIYHOMN
bynkuun), return_type — tum Bo3BpalaeMoro 3HaueHus, Teia0 GyHKIUH — KO/,
KOTOpBIM OyJeT BBINIOJIHEH, Korja JisiMmOaa Oynaer Bbi3BaHa. OrpaHudeHuss Ha
UCIIOJIb30BaHUE JIIMO1a-BbipakeHuil. Mcnonb3oBanue siMOAa-BbIpaKEHUN MpU
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MIPOTPAMMHUPOBAHUH TIAPAIUICTBHBIX BBIUUCICHUNH COBMECTHO C IMapajuieIbHBIMHU
ma0JIOHaAMU.

Tema 3.3. Bubnuomexa napannenvuvix wabdnronos (PPL) MS Visual Studio
2019

[MpencraBneHre mapauIeNbHBIX QJITOPUTMOB B BHJIE CYIIECTBYIOIIUX
byHkuii B cpene mapamienusma. Anroputm «parallel _for», ero nasnauenue —
MHOTOKPAaTHOE BBIMOJIHEHUE OJHOM M TOH jke mapayyienbHoi 3amxauun. [logaepxka
anmroput™MoM «parallel_for» Brnoxxennoro mapamienusma. OTIUUUS aaroOpuTMa OT
KOHCTpYKIMK fOr: BBINOJHSET 3aJaud B TMPEAONPEICICHHOM MOPSAAKE, HE
TIOJITICPKUBACT MTPOU3BOJILHBIC YCIOBHS 3aBepIieHus, mapameTp Index type tuma
JOJDKEH OBITh IICJIOYHCIICHHBIM THIIOM, MEXaHW3M OOpabOTKHA HCKIIOYCHHIA
s parallel_for anroputma oTimyaeTcss oT MexaHu3Ma 0OpaOOTKH HWCKIIOYCHHN
for. Amropurm mnapamrenm3ma «parallel_for_eachy. Hasnauenme anropurma
«parallel_for_each» - omHOBpeMEHHOE BBINOJIHEHHE 3aJa4 B HUTCPATUBHOM
KOHTelHepe. AnroputMm mapamienusma «parallel_invoke». Ero Hasnauenue -
BBIIIOJIHEHUE HaOopa 3amau mnapamienbHo. AnroputMm  «parallel_transformy.
Hasnauenue anroputma «parallel_transform» - BeImosiHEeHWEe MHOXKECTBa
oIeparyii mapauieIu3aluy JaHHBIX, K KOTOPBIM OTHOCSITCS: HacTPOWKa SPKOCTH
U300paXCHUSI U JPYTHE ONepaIui 00pabOTKH N300paXeHUH, CYMMUPOBAaHNE WIIH
MOJTy4YeHUE CKaJSIPHOTO MPOW3BEICHHUS JBYX BEKTOPOB WM BBIIIOJIHEHUE IPYTHUX
BEKTOPHBIX BBIYHUCIICHHUM, TPACCUPOBKA TPEXMEPHBIX JTydeH, MPU KOTOPOH Kaxkaas
UTEepalldsi OTHOCUTCS K OJHOMY IHKCEII0, TOJJIeKAIIEMY OTOOPaKEHUIO.
[eperpy3ku anroputma «parallel_transformy». Anroputm «parallel_reducey.
Hasnauenue anropurma «parallel _reduce»: ymHoXeHHE TOCIEI0BATEIBHOCTH
MaTPHII JIJIS TTOJIyYCHHUs MAaTPHUIbl, YMHOKEHHE BEKTOpa Ha IOCJIC0BATEILHOCTD
MaTpPHUIl JUISI TOJYYCHHS BEKTOpPA, BBIYHMCICHHUE JJIMHBI IOCIICI0BATCILHOCTH
CTPOK, OOBEIMHEHHE CITHCKA YJICMEHTOB B OJIMH JICMECHT.

ANTOPUTMBI napasuiesIbHOM COPTUPOBKHU: «parallel sorty,
«parallel buffered sort», «parallel radixsorty. Mexanuszm COPTUPOBKH,
peaim3oBaHHBI B anroputmax —«parallel_sort», «parallel_buffered_sort» -
BBITIOJIHEHNE CpaBHEHMU. CpaBHUTENBHBIA aHAJIU3 aJrOPUTMOB COPTUPOBKHU
«parallel_sorty», «parallel_buffered_sort», «parallel_radixsorty mo wmexanusmy
COPTHUPOBKH, CTa0WJIBHOCTH COPTHUPOBKH, TPEOOBAHHUSAM K ITAMSTH, BPEMEHHOM
CIIO)KHOCTH, JIOCTYITy HTepaTopoB. Kpurepwm BBIOOpa airoputMa COpPTHPOBKH:
pa3Mep HaOopa JTaHHBIX, 00BEM PaOOTHI, BBITIOJHAEMON (PYHKITUEH CpaBHEHUS WA
X3M-QyHKIIUEH,  KOJWYECTBO  JOCTYIHBIX  BBIYUCIUTEIBHBIX  PECYPCOB,
XapaKTEPUCTUKU HAOOpa JaHHBIX, pa3Mep Ooka.

Tema 3.4. Obpabomka uckmouenuti ¢ cpede MS Visual Studio 2019 ¢
napainieusmMom
Heo6Xx0oauMoCTh UCIOIB30BAHNS MEXaHU3Ma UCKIIIOUEHHH MPH pa3paboTKe
IPOTrPaMM, PeaTu3yIOIIHX MapajielbHble BEIYUCIUTEIbHBIE Iporecchl Ha C++.
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Ommbku npu BBITIOJTHCHUH porpamMmm C napauieIbHbIMH
BBIUMCIUTENbHBIMA TPOIIECCAMH, TPH KOTOPBIX IEIEeCO00pa3HO peann30BaTh
COOCTBEHHBIC MEXaHW3MbI OOPaOOTKM HCKIIOUCHUU - OIMUOKK HWCIIOTHSIOMEH
cpenbl. cOOW B TOJMYyYEHUH pecypca, a TakkKe OMHOKH B pabouymx (PYHKITUSAX,
IpEIOCTAaBIIIEMBbIX 3ajJayaM M TpynmaMm 3anad. HeoOXoauMocTh HamucaHus
KOHCTpYKIuU try-catch st kaskaoro 6710ka mapasuieTbHBIX BRIYUCICHHA.

MexanusM 00paOOTKH MCKIIIOUEHUN, CO3JaBaeMbIX IMapauienu3MoM ::task,
opraHu3anus ouepeiel s MCHOJHEHUs OO0pabOTYMKOB MCKIIOYEHUH, €eCciu
3aJlaya UMEET HECKOJIbKO MPOAOJKEHUH. TUm MCKIIOUeHUs Cpeibl BBIMOIHEHUS
concurrency::task_canceled, oTHocsmmiics k 3agayaM IpUd  MapalieIbHOMN
obpabotke (task). Cozmanme cpenoii BwimosHeHHs task canceled mpu BbI3oBe
task::get mias orMeHéHHOM 3amaun. Bo3MoxHOCTH TmepexBaTa M 00pabOTKH
UCKJIIOUCHHs concurrency::task canceled u3 mpomoipkeHHS Ha OCHOBE 3ajad HIIA
npu BbI3oBe task::get. 3aBepuieHue cpeoil BBINOJHEHHS MPWIOKEHUS NpU
CO3/IaHMW UCKJIIOYCHMS 3a/1ayeil M ero MepexBaToM OJHUM M3 €€ MPOJOKEHUIN
WM OCHOBHBIM TIPHIIOKCHUEM

O0paboTka MCKIIOUEHWH, CO3/IaBaeMbIX TpyINaMu 3anady, B cpeae MS
Visual Studio 2019 ¢ mapamenmu3mom. OctaHoBKa cpeoi BemoaHerus MS Visual
Studio 2019 Bcex akTHBHBIX 3a/ia4 NMPU BO3SHHUKHOBEHUM WCKIIOYCHHUS B TEKCTE
UCIIOJIHSIEMOU (PYHKITHH.

Ucknrodenusi, co3mgaBaeMble  CPEllOMl  BBIMOJHEHUS  MPOTpaMM €
napajieIbHbIMKM  TIporieccamu. [lpupona HUCKIIOUEHH, CO37aBaeMbIX Cpeaon
BBITIOJIHEHUS ~ MPOrpaMM  C  MapajulelIbHBIMKA  TIpollecCaMH, -  OIIMOKHU
nporpammupoBanus. HeoOXxoaumMocTh TPUMEHEHUS METOAUK BaJWJalld U
TECTUPOBAHUS JUIsl JIMKBUJAIMKM OMIMOOK B TporpaMmax ¢ yCTpaHEHUs
UCKJTIOYCHHI, CO3/1aBa€MbIX CPEIOW BBHIMOJHEHHS MPOrpaMM C MapaliielbHBIMU
nporeccamu. VckimoueHms, co3qaBaeMble aCHHXPOHHBIMU areHTamH.

Tema 3.5. Pexomenoayuu no pabome co cpeooul GblNOJHEHUs NPOCPaAMM
Visual Studio 2019 ¢ napannenusmom

HeuenecooOpa3HocTh  pacmapalijieiMBaHusi Tel  HEOOJBIIUX  IUKJIOB.
HeoOxoaumocTh THIATENILHOM OLEHKH 3aJladyd Iepej] MPUMEHEHHUEM MOJEeNn
BETBJIICHUSA-cO€AUHEHNsI. HeBepHO  uCHONb30BaHHAsA  MOJEIb  BETBJICHUSA-
COCIMHEHUSI MOXET IIOBJIEYb CYIIECTBEHHbIE 3aTpaThl HAa CUHXPOHM3ALHIO.
Wcnonp3oBanne anroputma mapamienusma «parallel_invoke» st pemenus
npobsieM pas3feNeHus M 3aBOEBaHMsI, KOTOPBIM MCIONB3YEeT PEKYpPCUIO Jis
JIEKOMITO3UIIMK 3a7]au¥ Ha Toj3aaaud. Vcmonbp3oBaHne OTMEHBI Wi 00paboTKU
WCKJIFOYEHUH JIJIs pa3pblBa C MapajuiesIbHbIM IIUKIOM. BHUMaTEIbHOE BBIIIOJIHEHUE
MOBTOPHOM OJIOKMPOBKM B MapajuieibHOM LHUKiIe. Bo3MOXXHbIE MOCIEACTBUS
OJIOKUPOBKM TeJla MapajyIesIbHOrO IMKJIA: HEXBaTka MaMsTH, HedhdekTuBHOE
UCITI0JIb30BAaHUE anmnapaTHbIX pecypcoB. OlLieHKa 11e71ecO00pa3HOCTH BBITOJTHEHUS
OJIOKUPYIOIIMX ONepaluid Ipu OTMEHE MapaieabHON padboThl. Pexomennmanms
n30eraTh 3aMyuchiBaTh OOIIME JaHHBIE B MapalIeIbHOM LIUKIIE.
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[TonsaTue moxxHoro obmiero nocrymna. LlenecooOpa3HOCTh OTKa3a OT JOKHOTO
obmero goctyna mpu paspaboTrke mporpamMm. HeoOXoauMocTh #  CITOCOOBI
IIPOBEPKU JICHCTBUTCIIBHOCTH TIEPEMEHHBIX Ha IMPOTSHKECHUM BCErO0 BPEMEHHU
CYIIECTBOBAHUS KaX0M 3a1a4H.

Paznen 4. 3amaum u3 00J1aCTH HCKYCCTBEHHOT0 HWHTEJIEKTa, sl
pelieHUsi KOTOPBIX Leec000pa3Ho pacnapajieJMBaHue BbIYHCIUTEIbLHbBIX
MpoIEeCcCOB ¥ MPUMeHEeHHe MHOTONIOTOYHOCTH

Tema 4.1. Coz0anue cemu obpabomku u306paxceHutl

Omnpenenenue onepanuii, BBITIOJHAEMbIX HaJl U300paKEHUSMH HAa OCHOBE
ero  xapakrtepuctuk. Vcmonb3oBaHue — MoJenM  TOTOKA  JIAHHBIX IS
MapuipyTu3auuu o0pazoB yepe3 ceTb. Co3qaHuEe CeThlO, OCHOBAHHOW Ha MOTOKE
JTaHHBIX, KOHBeWepa 3amad. Opranmzanys B MOJACIM TOTOKA JAaHHBIX
B3aMMOJICUCTBHS HE3aBUCHUMBIX KOMIIOHCHTOB IIPOTPAMMBI APYT C IPYTOM 3a CUET
OTIPAaBKU COOOIIEHUH. BpllonHeHne JeUCTBUA KOMIIOHEHTOM, IOJIY4YUBIIEM
COOOIIIeHHE, TIepeaada pe3ynbTara JeHCTBHs IpyroMmy KoMrnoHeHTy. CpaBHEHHE C
MOJICNTBIO TIOTOKA YIIPABJICHUS, B KOTOPOW MPHUIIOKEHHUE HCTIOIB3YET CTPYKTYPHI
YIPABJICHHS, HAPUMEP YCIOBHBIE ONEpPaTOPbl, MUKIBI U T. M., JUISI YIpaBICHUSI
MOPSITIKOM OTIEpAIlfii B IPOTpaMMe.

Dtarbl MOCTPOCHUS ceTh 00pabOTKH U300pakeHUl: onpeseeHne PyHKIHiA
00paboTKH H300paKeHUM, CO3JTaHUE CETH ACHHXPOHHBIX OJOKOB COOOIICHHH,
BBITIOJIHAIONINX ~ 00pabOTKy H300pakeHWH 10 TpaBWiam: JJs  JIF0OOTro
U300paKEHMsI, CO3/IaHHOTO 3aJaHHBIM  aBTOpPOM, TIpeodpa3yiite B  cepoe
MacmTabupoBaHue, MJis JII0OOr0 HW300paKEHUs, WMEIOIIET0 JOMHHHUPYIOUTUH
KpPACHBIHN I[BET, yIalUTEe 3€JICHbIC U CHHUE KOMIIOHEHTHI, a 3aT€M 3aTEMHUTE €ro,
JUTSL TIOOOTO IPYroTo M300paKeHUsT MPUMEHUTE TOHUHT cenuu. Bee n3o0pakeHus
JPEG (jpg) XpaHsATCS B ONpEICICHHOM KaTajiore, OTJIajaKa, TECTUPOBAHHE
MIPOTPAMMBI.

DJIeMEHTBI CeTH 00padOTKH N300paKEHUIA:

- 00BEKT mapajuienu3Ma::npeodpazoBaTesisi, KOTOPbIA 3arpy»aet O0BEKT C
JMCKA U JO0OABIIAET 3aMMKMCh B OOBEKT ISl CBSA3BIBAHUS M300pPAKCHUS C UCXOTHBIM
nMeHeM (aiina,

- 00bexT mapamienusma::unbounded buffer, kotopeii  oTmpaBiseT
3arpy’KeHHbIE N300pakeHus B PUILTPBI 00pa0OTKH N300paKEHHUIA,

- 00BEKT, KOTOPBIA TMpeoOpasyeT M300paKeHus, CO3JTaHHBIC KOHKPETHBHIM
aBTOPOM B Cepblii MacmTad, OH HCIMOJb3YyeT MeTaJaHHbICe W300paXKEHUs ISl
OTIPEJICIICHHS €TO aBTOPA,

- 0OBEKT, yHansiomuid KOMIIOHEHThI 3€JICHOTO W CHHEro I[BeTa Wu3
N300paKEHUI ¢ KPACHBIM I[BETOM B KaueCTBE JOMHHHUPYIOIIETO 1IBETA,

- 00BEKT, KOTOPBIA 3aTEMHSECT M300paKEHUsS, MMCIOIIUEC TOMUHHUPYIOIINN
KPaCHBIN 1BET,

- 00BEKT, KOTOPHI TPUMEHSET CEMHUI0 K M300paKCHUSM, HE CO3IaHHBIM
KOHKPETHBIM aBTOPOM U HE SIBJISIOIIUMHUCS TPEUMYIIECTBEHHO KPACHBIMH,

- 00BEKT, KOTOpBI coxpaHseT oOpabOTaHHBI 1mage Ha JTUCK B BUIE
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pacTpoBOro U300paKEHUs, U3BIIEKAET UCXOAHOE UMs (paiiyia U3 Ipyroro oObeKTa u
U3MEHSET paclIupeHne uMeHu (aiina Ha .bmp,

- 00BEKT, KOTOPBIA OCBOOOKIACT MAMATh JUIsSl U300paKEHUIA,

- 00bekT mapasuienusMa::call, KOTopbIil SBISETCS y370M TEPMHHAJA B CETH,
COOOIIaeT OCHOBHOMY MPHUJIOKEHHUIO O TOM, YTO H300pakeHune 0b1710 00paboTaHo.

Tema 4.2. Ilpocpammuposanue Heuepapxuyeckux u uUepapxuiecKux
Memo008 Kiacmep-aHaiu3a OaGHHbIX ¢ NPUMEHeHUeM napaiieiusayuu 3a0ay

[loctaHoBka 3amauM  KJjacTepu3allMd  JIaHHbIX. Mepbl  OIM30CTH,
IpUMEHSIEMbIE B pa3HbIX ajropuTMax kiacrepusauuu. Krnaccudukarms
aNrOPUTMOB  KJIACTEPU3ALINHU: ABPUCTUYECKUE  IpadoBbIE  AITOPUTMBI,
CTaTUCTUYECKHUE aJTOPUTMbI, METOJbI HEPAPXUUECKON KIIaCTEPU3ALUU.

Heuepapxuueckue aaropuT™bl Kiactepusanuu. Metonbl k-cpeaHux, MeTo
IJIaBHBIX KOMIIOHEHT. AJITOPUTM KJIaCTepHU3allMM JaHHBIX METOJIOM K-cpeaHux.
AJNTOpUTM KJIacTepu3aluu JaHHbIX k Ommxalimux coceaeil. Paszmuuust stHx
aJITOPUTMOB.

Uepapxuueckue METO/IbI KJIACTEPU3ALUH OOJIBIIINUX JTAHHBIX
XapakTepucTuKa, npumepbl. Kiaccel HepapXu4yecKux METOA0B KJIACTECPU3ALINMU:
arJioMepaTMBHAs ~ KJIAcTepu3alus, AWBU3MBHAS  KjacTepus3auus. MeTpuky,
IpUMEHSIEMbIE B  HMEpapXMueCcKUX MeTojax kiaccudukanuu: EBKINA0OBO
paccrosiHue, MaHXATTEHCKOE paccTosiHue, paccTosHue YeObleBa, MPOIEHT
HECOIJIaCHsl.

[Ipumenenue aJig MpakTUUECKOW peain3anuu Ha s3bike C++ pazsmuyHbIX
METOJIOB KJIACTEPU3ALUM JAHHBIX MapajuIeIM3alMy BbIYUCIUTEIBHBIX ITPOLECCOB,
0COOEHHO JIJI51 TAaHHBIX OOIBIINX 00BEMOB.

Tema 4.3. Ilpumenenue napanienu3ayuu 8bIYUCIUMENbHLIX NPOYECCO8 OJis
2eHepayuu peuleHull 8 CUCmemMax no00epI’CKU NPUHAMUSL peuleHULL

KoruutuBHbIE KapThl, MpaBuila HUX TMOCTPOCHUS W MNPUMEHEHUE JJIs
MPEJICTABICHNUS] TTPUUYMHHO-CJIEACTBEHHBIX CBS3€M B MCCIEIYEMOW MNpPEAMETHOU
obnmactu. IlpuMeHeHHME KOTHUTHUBHBIX KapT B OJKCHEPTHBIX CHUCTEMax U
ABTOMATHU3UPOBAHHBIX CUCTEMAX MOIACPKKHU IPUHSATHUS PEIICHUM.

Metonpl NOpPUHATHS PELICHUM I[IPU pEAIU3AlUU  WUIPOBBIX CTPATETUH,
IPUMEHSEMbIE B KOMIBIOTEPHBIX HWIpax, TIEHEpAlMU pEIIEHUA B CHUCTEMax
NOAJCPKKU TNPUHATUSA PEUICHUN: MpaBWIa U CLUEHAPUHM, KOHEUYHbIE aBTOMATHI,
MIOBEJICHYECKNE  JIEPEBbs,  IUIAHUPOBAHHWE,  DBPUCTUYECKUE  AJITOPUTMBI,
aJalTUBHBIE CUCTEMBI, BEPOSITHOCTHBIE MOJICIIH.

Mertoapl  reHepaudd — pEUICHUN, TpPUMEHsAEMble Il YNpaBJICHUs
NepeIBIKCHUEM OOBEKTOB: aJrOPUTMbl TOUCKA ITYTH, HABUTAIIMOHHBIE CETKH,
BEKTOPHOE YNPaBJICHUE, HABUTAIIMOHHBIC YNPABIIAIOIINE CUCTEMBI, MPOLIEAYPHBIC
METO/Ibl TE€HEPAIUY ITYTH, HHTEPIIOJALMS U CTIIa)KUBAHUE.

Meron ananu3za uepapxuid 1 BbIOOpa peuieHusl. JTarbl pelieHus 3aJauu
METOJIOM aHajii3a uepapxuil: 1) mocTpoeHue KayeCTBEHHON MOAEIH MPOoOIeMbI B
BUJIE HMEPapXWH, BKIIOYAIOUICH 11€J1b, aJbTEPHATHBHBIE BAPUAHTHI JTOCTHXKEHUS
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HeIM M KPUTEpUHM [JIsl OLICHKM KauecTBa aJbTEPHATUB, 2) OIpeAesICeHue
IIPUOPUTETOB BCEX JJIEMEHTOB MEPAPXUU C HCIOJB30BAHHEM METOAA NapHBIX
CpaBHEHHUH, 3) CHHTE3 II00ATBHBIX MPUOPUTETOB ANbTEPHATHB MyTEM JIMHEWHOM
CBEPTKHA MPUOPUTETOB JJIIEMEHTOB Hepapxuu, 4) mpoBepKa CYKIECHUH Ha
COrJIaCOBAaHHOCTb, 5) MPUHATUE PEIICHHUS HAa OCHOBE MOJYYEHHBIX pPE3YyJbTaTOB.
Ilenecoobpa3HoCTh  pacnapajeuBaHUsl BBIYUCIMTENbHBIX IPOLIECCOB  IPU
IIPOrPAMMHOM peanu3aluy KOTHUTHBHBIX KapT, METOAA aHajlu3a HWEepapXuu,
KOHEYHBIX aBTOMATOB, I0BEICHYECKHX JEPEBBEB.

Tema 4.4. ©opmuposarnue 6a3vbl 3HAHUL U PAHICUPOBAHUE ATILIMEPHAMUE C
NpUMEHEHUeM NApallesibHblX BbIUUCTUMENIbHbIX HPOYeccos8 npu paspabomke
9KCNEPMHBIX CUCTEM

Mopenu 3HaHUI: TMPONYKUMOHHAsA, MpeAuKaTHas, (ppelMoBas, OOBEKTHO-
OpPUEHTUPOBAaHHAs MOJENM, ceMaHThueckue cetu. lIpencraBnenue 3HaAHUU
NpOAYKIMsAMHU. BpIBOL B NPOAYKIMOHHBIX cucTemax. [IpencraBnenue 3Hanum
¢peitmamu. CrnoTbl Kak COCTaBHbIE YacTH (PperMOB. TE€XHOJIOTMUECKHE ACIEKTHI
OpraHu3alliyd JIOTUYECKOTO BBbIBOJA Ha ceTu (¢peiimoB. [IpencraBienue 3HaHUMN
CEMAaHTHYECKMMM  CETAMU. DBpIBOA Ha OCHOBE CEMAHTUYECKUX  CETEH.
[IpencraBiieHre 3HAHUM HA S3bIKE MCUYMCIEHUS INPEIUKATOB IEPBOrO IMOPSAKA.
Jlormueckuil BBIBOJI HA OCHOBE METO/1a pe3oiatonuil. OObEKTHO-OpPUEHTUPOBAHHBIE
MOJEIM 3HAaHMM M MX IIpaKTU4YeCKas peanusanuss B COBPEMEHHBIX
WHCTPYMEHTAJIBHBIX IIPOTpaMMHBIX cpenax. lIpeacrasiieHne W UCIONB30BaHUE
MeTa3zHaHuil. IHTerpanus pa3inuyHbix cliocoOOB MPECTABICHUS 3HAHUH.

Metoapl 3KCHIEPTHOM OLEHKU: pPaHXUPOBaHUE, IIApHOE CpaBHMBAHHUE,
MHOKECTBEHHBIE CpPaBHEHUS, HENOCPEACTBEHHas oleHKa, UYepumena-Akodda,
meron TepcroyHa, meton gon Helimana-Moprenmrepna. [Ipumenenue mMeTo10B
AKCTIIEPTHOM OLIEHKHU JUIsi cOopa 3HaHUU ¢ mocieayrlie dpopmanuzanuu B 6azy
3HaHUM. OIIEHKa COrJIaCOBAHHOCTM MHEHHMM JKCIEPTOB I JaJbHEUIIEro
UCIIOJIb30BaHUsl 3HaHUW. Beruncienue koadduumenta koukopaauu. Kpurepuit
cormacoBanusi  Ilupcona. IlpumeHeHne  mapayIenbHbIX  BBIYMCIMTENIBHBIX
IpoLeccoB sl cOopa M CTPYKTYpPUpPOBAaHMS 3HAHUM C TOMOIIBIO METOoJa
PaHKMPOBAHUS ANbTEPHATUB U MPOAYKIMOHHON MOJEIN 3HAHUM.

Heuérnas noruka, HeU€TKME MHOXKECTBA U HEUETKUE OoTHOIIeHUs. Heu€Tkue
BbIBOJIbI. IIpoBepka COINIaCOBAaHHOCTH MHEHHUM DKCIIEPTOB IPU IPENAOCTABICHUU
3HAHUU.

[lenecooOpa3HOCTh MPOTPAMMHUPOBAHUS ANTOPUTMOB (opMHUpoBaHUs 0a3
3HAHWI W BBIBOJIOB HA 3HAHUSX C MPUMEHEHHEM MapauIEIbHbIX BBIUACIUTEIbHBIX
IIPOLIECCOB.

4.3. Jleknun/mpakTuyecKue 3aHATUS
Tabmumna 4 - ConeprkaHue JEKIHUH/ MPaKTHYSCKUX 3aHATHH U KOHTPOJIbHBIC
MEPOTPUITHUS
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Ne ®opmu- B
n/n pyemMmbIie
. koHTpoJab | Kou-
No TeMbi Ne 1 Ha3BaHHe ﬂekunnf KOMIIe- HOLO B0
NPAKTHYECKUX 3aHATHH TeHIUH
e m—— MEpoNnpHu | 4acoB
o) ATHSA
Paznen 1. O0beKTHO-OPHEHTHPOBAHHASI METOI0JI0THA M TEXHOJIOTHs pa3padoTKu
NMPOrpaMMHOI0 o0ecreYeHus
1 Tema 1.1. Jlekuus  Ne 1. OcHoBHbIE
Mertononorus IPUHLUIIBI 00BEKTHO- V erHbi
00BEKTHO- OPUEHTUPOBAHHON METO/I0JIOTUU
OpPUEHTUPOBAHHOTO p§3pa60TpKH HpOFp;[MMHOFO [IK-16 onpoc, 1
(PL-3).2 | tectupoBa
MO/IX0/1a pa3paboTKH | o0ecriedeHus e
IIPOrpaMMHOTO
o0ecrieyeHus
2 Tema 1.2. ba3oBrie Jlexknus Ne 2. ba3oBrie
MIOJIOKEHHSI TTOJIOKEHHUSI 00BEKTHO-
00BEKTHO- OpPUEHTUPOBAHHON TEXHOJIOTUU
OPUEHTHUPOBAHHOMN [IPOrpaMMUPOBAHUSA YceTHbI
TEXHOJIOTUU IPUMEHUTETBHO Kk  s3biky | IIK-16 OIpoc, 05
IPOTpaMMHUPOBAHUS nporpammupoBanusi C++ (PL-3).2 | Tectuposa ’
IIPUMEHUTEIBHO K HUE
S3BIKY
IPOrpaMMHUPOBAHUS
C++
3 Tema 1.3. SI3bIK Jleknusg Ne 3. Horamum s3bika
YHH(PUIITPOBAHHOTO YHU(DUITUPOBAHHOTO VYcTHbIN
MOJIETTUPOBaHUs monenupoBanuss  UML. Ero | IIK-16 orpoc, 1
UML, ero MIpUMEHEHHE npu | (PL-3).2 | tectupoBa
NpUMEHEHHE IpU MIPOEKTUPOBAHUN MPOTPAMMHBIX HUE
MPOEKTUPOBAHUN MIPOAYKTOB
aBTOMaTH3UPOBAaHHBIX | [IpakThueckass pabora Ne 1.
WH(POPMAITMOHHBIX [IpoexTupoBanue
cucTeM aBTOMaTH3UPOBAHHOM 3ananue
HMHTEJUIEKTyAJIbHON [1K-16 MIpaKTUyec 4
undopmarrontnoit cucrembr ¢ | (PL-3).2 KO
MPUMEHEHHEM S3BIKA paboThI

YHUPHUITUPOBAHHOTO
mozenupoBanus UML.

Paznen 2. JKu3HeHHBIH MKJ NIPOrpaMMHBIX NPOAYKTOB. Buibl padoT, BHINOJIHAEMBIX Ha

OTACJIBHBIX €I'0 dTalax.

Tema 2.1. Crangaprsl,

periIaMeHTHPYIOIIHE
YKU3HEHHBIN LHKII
IPOrPaMMHOTO
obecrneueHUs u
paboThl,
BBINIOJHIEMBIE Ha
OT/IENBHBIX €ro
Jramnax

Jlexkuusa Ne 4. Cranpaprtsl,
periJamMeHTHpyolne
YKU3HEHHBIN LUK

MPOTPAMMHOTO OOECTICUCHUS U
paboThl,  BBIMIONIHSAEMBIE  Ha
OTJIETTbHBIX €T0 JTarax

TTK-16
(PL-3).1

YcTHbIM
ompoc,
TECTUPOBA
HHUe

0,5
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®opmu-

Bun
n/n pyemble
. KOHTpPOJb | Kou-
Ne u Ha3BaHUe JIeKIUii/ KOMIIe-
Ne Tembl . HOT'0 BO
NMPAKTHYECKUX 3aHATHI TeHUHHU
MEponpHu | 4acoB
(MHAUKAT
ATUS
opbI)
S) Tema 2.2. | Jlekuus Ne 5. Copepxanue
Conepxanue crannaproB ['OCT P 59793-
cragnapros ['OCT P | 2021 «ABTOMaTH3UPOBAHHBIC
59793-2021 cucteMbl. CTaguu CO3JAaHHUAY,
«ABromarusupoBand | [OCT P HMCO/MBK 12207-
pie cucrembl. Craguu | 2010
co3ganus»y, I'OCT P
NCO/MDBK  12207- YcTHbIl
2010 I1K-16 orpoc, 1
«MupopmanroHHast (PL-3).1 | tectupoBa
TEXHOJIOTHSI. HUE
Cucremnas u
MporpaMMHast
HUHXEHEePUS.
[Tpoueccol
KU3HEHHOTO  IMKJIa
MIPOrPaMMHBIX
CPEICTB»
6 Tema 23. | Jlekmust Ne 6. Copnepxanue
Coneprkanue craggapra 'OCT P UCO/ MOK
craamapra ['OCT P | 25010-2015
NCO/ M3BK 25010- | «apopmaninoHHbIe V oTHELH
2015 texHojoruu. CucremMHas |
[1K-16 orpoc,
«UH(popMaloHHBIE | MpOTrpaMMHast HUHXEHEePUS. 1
(PL-3).1 | Tecrupona
TEXHOJIOTHUH. TpeboBaHHs M OIIEHKA Ka4eCcTBa e
Cucremuas U | CUCTEM u MPOrPaMMHOTO
IporpaMMHas o0ecrnieueHus (SQuaRE).
HUHXEHEePUS. Mopnenn kayecTBa CHCTEM U
TpeOoBaHus M OLIEHKA | MPOTPAMMHBIX ITPOJTYKTOBY
KayectBa cucreM W | [Ipaktuueckass pabGora Ne 2.
MIPOrPaMMHOTO Ananranmusi W KOPPEKTUPOBKA
obecrieyeHus cpopmynupoBanHbsix B 'OCT P
(SQuaRE). Mopgemu | UCO/ M3BK 25010-2015
KayecTBa CHUCTEM M | MOJENIU W KPHUTEPUEB OIEHKU 3amanne
MIPOrPaMMHBIX KauecTBa nporpamm | [IK-16 | mpakTuuec 9
MIPOYKTOBY, €ro | MPUMEHHUTEIIBHO k| (PL-3).1 KOH
UCIOJb30BAHUE  JJIS | MHTEJUICKTYaIbHBIM paboTsI
OILICHKHU KauecTBa | MH(QOPMALIMOHHBIM  CHUCTEMaM,
MIPOrPAMMHOTO peaM3yIONUM  TTapaijie/IbHBIC
obecrieyeHus BBIYHUCTUTENBHBIE TPOIIECCHI
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Ne ®opmu-
p Bun
n/n pyemMmbIie
. koHTpoJab | Kou-
Ne u HazBaHue Jekuuit/ KoMIIe-
Ne Tembl N HOI'0 BO
NMPAKTHYECKUX 3aHATHI TeHUHHU
MEpoNnpHu | 4acoB
(MHIMKAT
ATUS
opbI)
7 Tema 24. | Jlexkuust Ne 7. Bepuduxanus,
Onpenenenue BaJIUIALIUS u UCIIBITAaHUS
nopsiiKa MIPOTPaMMHBIX IPOIYKTOB,
BepuduKanuu, pexomengauuu 'OCT P 59792- VYcTHEIN
BaJIMIAIINU u | 2021 «MupopmannoHHbIC [1IK-16 orpoc, 1
WCIIBITAHUHT TEXHOJIOTHH. Kommueke | (PL-3).1 | TectupoBa
aBTOMATH3MPOBAHHBIX | CTAaHAAPTOB Ha HUE
MH(OPMALIMOHHBIX ABTOMATHU3HPOBAHHBIE CHCTEMBI.
cucteM B cTaHjapre | Bunbl HCTIBITAHU I
I'OCT P 59792-2021 | aBTOMaTU3UPOBAHHBIX CUCTEM)
«Mupopmanonnsle | [Ipaktuueckas pabora Ne 3.
TEXHOJIOTHUH. Pazpabotka POrpaMMBI
Kommiiekc ABTOHOMHBIX WCIIBITAHU I
CTaH/IapTOB Ha | MPOrpaMMHOTO POaYKTa 3ananne
porp POAYKTA, | 116 [IpaKTU4eC
aBTOMATHU3MPOBAaHHBIC | PENIAOIIETO 3aJa4ll B 00JIACTH (PL-3).1 oil 2
CUCTEMBI. Buasl | MICKYCCTBEHHOTO HHTEIUICKTA C ' AGOThL
UCTIBITAHUN MPUMEHEHHEM napaau3anuu P
aBTOMAaTH3MPOBAHHBIX | BBIYHUCIIUTEBHBIX TPOIIECCOB
CHCTEM)

8 Tema 2.5. Buner u | Jlexmua Ne 8. Bunsl u Metoauku Y cTHBIN
METOAUKHU MPOBECHUS TECTUPOBAHHUS I1K-16 OIIpocC, 1
MIPOBEACHUS MPOrPaMMHOTO OOecTieueHus (PL-3).1 | tectuposa
TECTHPOBAHUS HUE
[IPOrPaMMHOI0 IIpaktuyeckass pabora Ne 4. 3ananue
o0ecrnieueHus 3HaKOMCTBO C HHCTPYMEHTOM [1K-16 IIpaKkTH4IEeC 2

(YHKIIMOHATIBHOTO (PL-3).1 KO
tectupoBanus TestComplete paboThHI
Pa3nen 3. Bo3amo:kHOCTH mapajiesbHoii 00padoTku B cpexe MS Visual Studio 2019
9 Tema 3.1. | Jlekuusa Ne 9. XapakTepucTuka u .
N . P P . [1K-16 VYcTHbIi
apaJUIeNu3M 3a/1a4 B | apXUTEKTypa MIPOTPaMMHOA (PL-3).2 oHDOC
cpene  MS  Visual | cpenst MS Visual Studio 2019 ¢ o poc, 1
. I1K-16 TECTUPOBA
Studio 2019 BO3MOXKHOCTSIMH ~ OpPTaHU3AI[HH
. (PL-3).3 HUE
napaieNbHbIX BEIUMCICHHUM
[IpakTuueckas pabora Ne 5.
P P [1K-16 3aganue
3HAKOMCTBO C BO3MOXHOCTSIMHU
(PL-3).2, | mpakTtuuec
OpraHu3aIu napauIeTbHbIX . 2
N . [1K-16 KoM
BbIuncIieHuit B cpene MS Visual (PL-3).3 AGOTEI
Studio 2019 ' P

10 | Tema 3.2. JlamOma- | Jleknma Ne  10.  JlamOma- [1IK-16 YcrHbIl
BBIDAKEHUS W WX | BeIpaXeHUs U ux npumenenue B | (PL-3).2, orpoc, 1
IIPUMEHEHUE B | IIapajuIeJIbHBIX [1K-16 TECTUPOBA
NapajuIeIbHbIX BBIYHCIIUTENBHBIX IPOLECCAX (PL-3).3 HUE
BBIUUCIIUTEIIBHBIX ITpaktnueckas pabora Ne 6.| IIK-16 3ananue
nporeccax Pazpabotka nsimbma-Beipaxkenuii | (PL-3).2, | mpaktudec 2

IIpU MPAKTUYECKON peann3aluu I1K-16 KOU
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Ne

®opmu-

Bun
n/n pyemMmbIie
. koHTpoJab | Kou-
No TeMbi Ne 1 Ha3BaHHe ﬂekunnf KOMIIe- HOLO B0
NPaKTHYECKUX 3aHATHI TeHIUH
MepoNpH | YacoB
(MHAUKAT
. ATHS
MeTozAa copTupoBkH batuepa (PL-3).3 paboThI
11 | Tema 3.3. buOimmoreka | Jlekuss Ne 11. bBuOinmoreka [1K-16 VYcTHBIT
napaieIbHbIX napauienbHbix mabnonos (PPL) | (PL-3).2, orpoc, 1
mrabonos (PPL) MS | MS Visual Studio 2019 IIK-16 | TectupoBa
Visual Studio 2019 (PL-3).3 HUE
[Ipaktrueckass pabora Ne 7.
[IpakTueckoe [IPUMEHEHUE
aJITOPUTMOB «parallel_fory,
«parallel_for_eachy, I1K-16 3ananue
«parallel_transformy, (PL-3).2, | npaktuyec 5
«parallel_sorty ans peanumzamuu | [1K-16 KOH
COPTHPOBKH sanuceit, | (PL-3).3 paboThI
copepxamux uHpOpMaIo 00
OLICHUBACMbIX AJIbTEPHATHBAX.
12 | Tema 3.4. O6pabotka | Jlekuus Ne 12. OOpabotka | IIK-16 VYcTHbIi
UCKJIFOUEHU B cpene | uckimouenuii B cpene MS Visual | (PL-3).2, or1poc, 1
MS  Visual Studio | Studio 2019 ¢ mapamrenu3zmMom IIK-16 | TectupoBa
2019 c (PL-3).3 HUE
napajuieIu3MoM ITpaktnueckas pabora Ne 8.| IIK-16 3amanue
Coznnanne coocrBennbix | (PL-3).2, | mpakTHuec 9
uckimroueHuit npu peanmuzauuu | [1K-16 KoM
MapajuIeIbHBIX BBIYUCICHUN (PL-3).3 paboThI
13 | Tema 3.5. | Jlekmmst Ne 13. Pexomenmanuum | [TIK-16 YcTHBIH
Pexomennanumn o | 1o pabote co cpemoii | (PL-3).2, omnpoc, 1
pabote co cpesoi | BeimosHeHHs mporpamm Visual ITK-16 TECTUPOBA
BBITTOJTHEHUS Studio 2019 ¢ napaea3Mom (PL-3).3 HUC
nporpaMmm Visual | TIpaktuueckast pabora Ne 9.
Studio 2019 ¢ | Onenka BO3MOYKHOCTEMN I1K-16 3aganue
apayuIeIn3MOM WCIIOJIb30BAHUS mogenu | (PL-3).2, | mpakTuuec 9
BETBJICHUE-COEIMHEHNE npu | [IK-16 KoM
OpTaHu3aIH napauienshbix | (PL-3).3 paboThI
BBIYMCIICHUM

Paspnen 4. 3axaun u3 00/1aCTH HCKYCCTBEHHOI'0 MHTEJLJIEKTA, /ISl pellIeHUs] KOTOPbIX
1ejiecoo0pa3s’Ho pacnapajie TMBaHHe BBIYMCIUTEIbHBIX IPOLECCOB U NPUMEHECHHE

MHOT'ONIOTOYHOCTH
14 | Tema 4.1. Cosznanue | Jlekuus Ne u14. IIpumeneHune K-16 Ve THLL
ceTu 00pabOTKH | BOBMOXKHOCTEM  MapajiesbHbIX
. (PL-3).2, orpoc,
n300paKeHuH BBIYHMCIIMTENFHBIX ~ MPOIECCOB 1
NS CO3MAHUS CEeTH 06paboTKM [IK-16 | TecTuposa
g . (PL-3).3 HUE
M300paKeHM
[Mpaktnyeckass padora Ne 10.| TIK-16 3anmanne
Co3manne cerm  obOpabortku | (PL-3).2, | mpaktuuec | 4/1
n300pakeHU I I1K-16 KOU
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Ne ®opmu- B
n/n pyemMmbIie
. koHTpoJab | Kou-
No TeMbi Ne 1 Ha3BaHHe ﬂekunnf KOMIIe- HOLO B0
NMPAKTHYECKUX 3aHATHI TeHUHHU T | e
(MHAUKAT
o) ATUS
(PL-3).3 paboThI
15 | Tema 4.2. | Jlexuus Ne 15.
[TporpammupoBanue | LlenecoobpazHoctsb
HEUEPAPXUUECKUX U | IPAKTUYECKOU peanuzanuu I1K-16 VYcrHblit
HEePaAPXUIECKUX HEHepapXUUecKuX u | (PL-3).2, orpoc, 1
METOJIOB KJIacTep- | HepapXUUECKUuxX metonoB | [IK-16 TECTUPOBA
aHamM3a JIaHHBIX C | KiacTep-aHanm3a  jgaHHbix ¢ | (PL-3).3 HUE
MIPUMEHEHHEM MPUMEHEHHEM TapajlieIn3anuu
napajuieu3alun 3a/1a4
3aja4 [IpakTrueckas pabora Ne 11. K-16 anate
[IpaxTnueckas peanusanus (PL-3).2, | npaxrmuce
HepapXuIecKoro IMOpHTMA | o 1 ’ o 4/ 1
(asroput™m paszpaboran B [[DMU (PL-3).3 AGOTEL
PAH) ' p
16 | Tema 4.3. | Jlekiua Ne 16. Ilpumenenue
[IpumeHeHue NapajuieIn3anuu [1K-16 YceTHbI
napajuieIu3aiuu BBIUMCIUTENBHBIX  mporeccoB | (PL-3).2, ompoc, 1
BBIYUCIIUTEIBHBIX JUIsL TEHEpalUHu peuieHud B [1K-16 TECTUPOBA
MPOIIECCOB Juis | cucreMax momaep:kku npuastus | (PL-3).3 HUE
TE€Hepalny PEIICHUI B | pEIICHUI
cucremMax noanepkku | [Ipaktuueckas pabora Ne 12.
MPUHATHUS peIIeHU [Ipumenenne mnapamienU3anuu K-16 Sananie
BBIUMCIIUTENIBHBIX ~ MPOLIECCOB (PL-3).2, | npaxtuucc
JUISL PEATH3AITMI MOJTYIISl OUEHKH | " pp- 16 ol 4/ 1
NPUHUMAEMOTO  pElIeHUus ¢ (PL-3).3 paboTHI
WCTIOJB30BAHUEM  MHOXKECTBA
KpUTepHeB (Ioka3aTeseil)
17 | Tema 4.4, | Jlekrmuss Ne 17. dopmupoBanue
®opmupoBanue 0a3bl | 0a3bl 3HAHUN M paHKUPOBAHHE K-16 V erHuii
3HaHUH U | aIbTEpHATHB C TNPHUMEHEHHEM (PL-3).2, orpoc,
paHXUpOBaHHE napayuienbHbIX TK-16 TecTHpOBa 1
aIIbTEPHATHB C | BBIYMCIHUTEIBHBIX  IPOIIECCOB (PL-3).3 e
NIPUMEHEHUEM npu  pa3paboTKe H3KCIEPTHBIX
napajuIeTbHBIX CHCTEM
BBIUUCIIUTENIBHBIX [Tpaktnueckas pabora Ne 13.
IIPOLECCOB npu | opmupoBanue 0a3bl 3HAHUN U K-16 Sazarue
pa3paboTke pam)XKUpOBaHHE aJbTEPHATUB C (PL-3).2, | npaxrimec
JKCIIEPTHBIX CUCTEM TNPUMEHEHNEM  MAPATNIENBHBIX | "o 1o ’ oif 2/1
BBIUMCIIUTENIBHBIX ~ MPOLECCOB (PL-3).3 paboThI
npu  pa3paboTKe SKCIEPTHBIX
CHCTEM
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4.4. IlepeyeHb BONPOCOB I  CAMOCTOAAITEJILHOIO  M3y4YeHUS
TUCHMILTHHBI

TaOmuma 5

Ne

Ne pazgesna u TeMbl

Hepe'{eﬂb paccMaTpuBaeMbIX BOIIPOCOB

n/n AJISl CAMOCTOSITEILHOT0 U3YYeHH s
Pa3nes 1. O0beKTHO-OPMEHTHPOBAHHASI METO/10JIOTHSI U TEXHOJIOTUS pa3padoTKu
NMPOrpaMMHOT0 oOecredeHus
1 Tema 1.1. Metomonorusi 00BEKTHO- | MicTopuueckas cmpaBka O TIOSBICHUHW W

OPUEHTUPOBAHHOTO MOJIXOAa pa3pabOTKH | ITamax pa3BUTHSA 00BEKTHO-
MIPOrpaMMHOTO OOecreueHus OpPUEHTUPOBAHHOW METOJOJIOTUU Pa3pabdOTKU
MIPOrPaMMHOT0 00€CTICUCHUS.
ITK-16 (PL-3).1
2 Tewma 1.2. bazoBbie monoxeHust 00beKTHO- | OcoOeHHOCTH peanu3anuu B SI3BIKE
OpUEHTUPOBAHHOU TEXHOJOTHH | mporpammupoBanusi C++  HHKaNCysIHH,
[IPOrpaMMHUPOBAHUS MPUMEHUTENBHO K | OJMMOp(]U3MA U HACIIEIOBAHUS.
SI3BIKY TiporpammupoBanus C++ ITK-16 (PL-3).1
3 Tema 1.3. S3pik yHu¢puuupoBanHoro | Paznuunble BUABI IPEICTaBICHUN KJIACCOB HA

MozaemupoBanus UML, ero mpumeneHue
npu MPOSKTUPOBAHUN
ABTOMATH3MPOBAHHBIX HH(OPMAIIHOHHBIX
CUCTEM

UML-nuarpammax kmaccoB. IlpeacraBieHue
Ha JMarpamMMmax KJIacCOB OTHOIICHHH MEXIy

Kj1acCaMM: HaACJI€aA0BaHUEC, aCCOL AN,
TIK-16 (PL-3).1

Pasznes 2. JKu3HeHHBIH MUK POTPAMMHBIX

NPOAYKTOB. Buabl pa6oT, BbINOJIHSIEMbIX HA

OT/IeJIbHBIX ero yTanax.

4 Tema 2.1. Cranpaptel, | CogepxaHue W NPUMEHEHUE CTaHIapToB,
pEerJaMEeHTUPYIOIIME JKU3HEHHBIM LHMKII | perJaMeHTHPYIOIIHUX oopmrenne
IpOrpaMMHOr0 oOecreueHus U paboTbl, | TEXHUYECKOTO 3aaHus Ha
BBITIOJIHSIEMbIE HA OTAEJIbHBIX €r0 3Talax | aBTOMaTU3UPOBAHHYIO CUCTEMY u

OPOTrPaMMHBINA IPOAYKT.
ITK-16 (PL-3).1

5 Tema 2.2. Copepxanue craHgapToB | OBomonus coaepxkanus crangapra ['OCT P
I'oCT P 59793-2021 | UCO/MBOK 12207. B0O3MOXHBIH NPUYHUHBI
«ABTOMAaTU3UPOBAHHbBIE CUCTEMBI. | TAKOH 3BOJIOLUH.

Cramuu coznanus», [OCT P UICO/M3OK | Kak  u3MEHsUIUCh ~ TPYIIBI  IPOLIECCOB,
12207-2010 «HpopmanMoHHas | yKa3aHHBIX B cTaHgapTe?

texHojnorus. Cucremuas u nporpammuas | [1K-16 (PL-3).1

nmxeHepus.  Ilpomeccbl  KH3HEHHOTO

L[MKJIa IPOTPAMMHBIX CPEICTB

6 Tema 2.3. Conepxanue crangapra [[OCT | U3yunte ocHoBHble mnosnoxenus ['OCT P
P NCo/ MO3K 25010-2015 | UICO/MDBK 25001 2017 «MupopmMannoHHbIE
«MH(popMaMoHHBIE TEXHOJOTUH. | TexHojoruu. CHUCTeMHas W IporpaMMHas
CucremMHas U mporpamMmHasl MHXKEHEpus. | HHXeHepus. TpeOoBaHUS U OIEHKa KauecTBa
TpeGoBanus 1 OlleHKA Ka4ecTBAa CUCTEM U | CHCTEM U MPOrpaMMHOTO  oOecredeHus
nporpammuoro o6ecnedenus (SQuaRE). | (SQuaRE) [TnanupoBanue u ynpaBieHHE)
Monenu KauecTBa CUCTEM u | [1K-16 (PL-3).1
MIPOTPaMMHBIX MPOJYKTOBY, ero
UCIIOJIb30BaHNUE JJI OLIEHKM KadecTBa
MIPOTrpaMMHOTO 00eCTIeUeHUS

7 Tema 2.4. OmnpeneneHue  nopsaka | YTOUYHUTh — TMOHATHS — BepUPHUKAIMK U

Bepu(uKanuu, BaTUAAMN U UCIBITAHUI
ABTOMATHU3MPOBAHHBIX HH()OPMAIIMOHHBIX
cuctem B crangapre ['OCT P 59792-2021

BAJIMJAIIMA TPOTPaMMHOTO oOecrieueHus. B
4€M HUX pa3nnuue?
B yéM ornnune NOHATHI «TECTUPOBAHHUE) M
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Ne paznesna u TeMbl

Ilepeuens paccMaTpuBaeMbIX BOIPOCOB

n/n JJISI CAMOCTOATEILHOTO M3YYeHHUsI
«UH(pOopManmoHHbIC TEXHOJIOTHH. | «UCTIBITAHUE» MPOrPaMMHOTO MPOIyKTa?
Kommieke CTaHJIapTOB na | [1K-16 (PL-3).1
ABTOMATU3UPOBAHHBIE CHUCTEMBL. Bumabl
HCIBITAaHUI aBTOMATU3HPOBAHHBIX
CHCTEM»

8 Tema 2.5. Buasl u meToauku nposeneHusi | PaccMorpersb HanboJee IHAPOKO
TECTUPOBAHUS MPOrPaMMHOTO | IPUMEHSIEMbIE ABTOMAaTU3UPOBAHHbBIC
obOecrieyeHus CpelcTBa  TECTUPOBAHUS  MPOTPAMMHOIO

obecnieuenus. [IpoBecTr aHanu3 ux QyHKIHH,
BBISIBUTH JOCTOMHCTBA U HEJJOCTATKH.
I1K-16 (PL-3).1

Pa3znen 3. Bo3amokHocTH mapajLieabHoii 0opadoTku B cpeae MS Visual Studio 2019

9 Tema 3.1. Ilapamnenusm 3amau B cpenae | BusyanusaTtopsl napamienusma 3aiad B Cpejie
MS Visual Studio 2019 MS Visual Studio 2019, wux ¢yskuuy,
IpUMEHEHHE.
I1K-16 (PL-3).2, TIK-16 (PL-3).3
10 | Tema 3.2. JlaMmOma-BeIpaXeHUSI M WX | YHUBEpCAIbHbIC JIMOIa-BhIpAKECHUSI.
IIPUMEHEHHE B napaienbHblx | CocTaBHbIE YAaCTH JIsIMO/a-BbIpaXKEHUH.
BBIYHCIUTEIILHBIX MTPOIEccax I1K-16 (PL-3).2, I1K-16 (PL-3).3
11 | Tema 3.3. bubnuoreka mnapamienbHbiX | Mcnonb3oBanue npu napauieJIbHOM
mra6iioros (PPL) MS Visual Studio 2019 | mporpammupoBaHuu JIsMO1a-BbIPAXKCHHIA.
Cozanue  mpojoOIDKEHUM — 3adad  OpU
napaisebHOM IPOrpaMMUPOBAaHUH.
ITK-16 (PL-3).2, I1K-16 (PL-3).3
12 | Tema 3.4. OOGpaGotka wuckirodenuii B | [Topsimok o0paboTku HECKOJIbKHUX
cpene MS Visual Studio 2019 c | uckiroueHHid, BO3HHMKAIONIMX B MHpOrpamMme,
napaielIn3MoM peanu3yromuiei napaiesIbHbINA
BBIUUCIIUTENLHBIX MTPOIIECC.
I1K-16 (PL-3).2, TIK-16 (PL-3).3
13 | Tema 3.5. Pexomenmanuu 1o pabore co | [[puMeHeHUE TIIAaHUPOBIIMKA 3aMaHUNA IS
cpenoil BbimonaHeHHs Tmporpamm Visual | HacTpoWKy MPOU3BOJUTEIHLHOCTH UCTIOTHEHHS
Studio 2019 ¢ mapamrenu3zmMom MIPOrPaMMHOTO KOJIa
I1K-16 (PL-3).2, TIK-16 (PL-3).3
Pa3nen 4. 3apaun u3 00J1acTH HCKYCCTBEHHOI0 HHTEJVIEKTA, [JIsl pelIeHUsl KOTOPbIX
1ejeco00pa3Ho pacnapajie/;iiBaHHe BbIYHCIUTENbHBIX MPOLECcCOB U PUMEHEeHHe
MHOTONOTOYHOCTH
14 | Tema 4.1. Co3pmanue cetu o0pabGoTku | Kiaccel, MeTObl 1 UHCTPYMEHTHI 00pabOTKU
n300paxeHui nzobpaxkenuit  Ombmmorexkm  C++  STL,
Ooubnmorexu OpenCV, Ooubnmorexku
System.Drawing.
I1K-16 (PL-3).2, I1K-16 (PL-3).3
15 | Tema 4.2. [IporpammupoBanne | CpaBHEHHE ariIoOMEpaTUBHBIX U JMBU3MBHBIX
HEHepapXMUeCKuX M  HEepapXUUeCKUX | METOJIOB KJIACTep-aHaAIN3a.
METOZOB KJIacTep-aHanW3a JaHHBIX C | Kputepun OLIEHKHU pe3yIbTaToB
IPUMEHEHHEM UEepapXu4YecKoro KJIacTep-aHaJIn3a
nH(popmManuu.
I1K-16 (PL-3).2, ITK-16 (PL-3).3
16 | Tema 4.3. Ilpumenenne mapaienusanun | [IpakTuueckas peanm3amus B MPOTPAMMHBIX

BBIYHMCIIUTCIBHBIX JUIA

IponeccCcoB

Cpcaax  KOHCYHBLIX aBTOMATOB, JICPCBLCB
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Ne paznesna u TeMbl

Ilepeuens paccMaTpuBaeMbIX BOIPOCOB

n/n JJIS1 CAMOCTOSITEJIBHOTO M3YYEeHUsI
FEHEepaluu  pElIEHWH B CUCTEMAaxX | PELICHUU.
MOAJICPKKH MIPUHATHS PELICHUI Metonuku TpuUBEEHUsT JIOOBIX JIEPEBHEB K
O6unapHbIM. MeTobl 00X0/1a IepeBhEB.
ITK-16 (PL-3).2, T1K-16 (PL-3).3
17 | Tema 4.4. ®opmupoBanue 0a3bl 3HAHUNA U | AHAIW3 PA3IMYHBIX METOJOB OSKCIEPTHOU
paHXUpOBaHUE aIbTEPHATUB C | OUEHKM C [O3ULIMM HUX  BO3MOXHOTO
IIPUMEHEHUEM napajyieNbHBIX | HCIIONB30BaHUS s (opMupoBaHus — 0a3
BBIYMCIIMTEIIbHBIX MIPOLIECCOB IIpY | 3HAHUH.
pa3paboTKe IKCIEPTHBIX CUCTEM Heuérkasa sormka u HEYETKHE BBIBOABI B
JKCHEPTHBIX CUCTEMAX.
I1K-16 (PL-3).2, I1K-16 (PL-3).3
5. O6pa3oBare/ibHbIE TEXHOJIOT U
Tabauia 6
No HaumeHoBaHue
HCIO0JIb3yeMbIX AKTUBHBIX M
n/ Tema u popma 3ansaTHSA
I HHTEPAKTHBHBIX
00pa3oBaTeIbHBIX TEXHOJIOTHH
Tema 1.1. Merononorust 00bekTHO- | Jlekuus MyinbTME 1A TEXHOIOTUU
OPUEHTHPOBAHHOI'O noaxonaa
pa3paboTku IPOrpaMMHOTO
obecrieueHus
2 Tema 1.2. bazoBble mnonoxenus | Jlekuus MyinbTME 1A TEXHOIOTUU
00BEKTHO-OPHUEHTUPOBAHHOMN
TEXHOJOTUH  MPOrpaMMHUPOBAHUS
IIPUMEHUTEIBHO K A3BIKY
nporpammupoBanus C++
3 Tema 1.3. SI3bIk | JIekuus MynpTrMeaa TEXHOIOTUN
YHUPUIIUPOBAHHOTO
MOJICJIUPOBAHUSA UML, €ero
IpUMEHEHNE NpU NpoeKTupoBanuu | [Ipaktuueckas | [IpoekTHbIE TEXHOIOTHUN
aBTOMATHU3UPOBAHHBIX pabota
MH(OPMALIMOHHBIX CUCTEM
4 Tema 2.1. Cranpaprsl, | Jlekuus MynpTrMeaA TEXHOIOTUN
periaMeHTHpPYIOIINE  KU3HEHHBIN
IIUKJ MPOrPaMMHOI0 oOecreueHus
U paboThl, BBINOJHAEMbIE Ha
OTJIENbHBIX €r0 ATanax
5 Tema 2.2. Coaepxanue crangapToB | JIekuus MynbpTUMeaa TEXHOJIOTUH
IocCTt P 59793-2021
«ABTOMAaTU3UPOBAHHBIE CHCTEMBI.
Cragnn  co3ganmsiy, I[I'OCT P
NCO/MBK 12207-2010
«npopmaniioHHast ~ TEXHOJIOTHSI.
CucremHas nu MporpaMMHast
UHXKEHEPUSL. IIpoueccsl
JKU3HEHHOT0 1HKJIA MPOTrpaMMHBIX
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CPEICTB»

6 Tema 2.3. Copepxxanue crangapta | Jlekuus MynbpTUMeaa TEXHOJIOTUH
I'OCT P MCO/ MBK 25010-2015
«MHpopMaliOHHbIE  TEXHOJIOTHH.
CucremHas u IIporpaMMHas
uHxeHepusi. TpeOoBaHUS U OlLIEHKA
KauecTBa CUCTEM U MPOrPaMMHOIO
obecrieuenus (SQuaRE). Mopenn
KAYECTBA CHCTEM ¥ TPOTPAMMEBIX [Tpaktuyeckas | [IpoGieMHO-OpHEHTHPOBAHHBIC
pabota TEXHOJIOTHH
IIPOJIYKTOB», €ro HCIOJb30BAHUE
JUTSt OLICHKU KauecTBa
POrpPaMMHOT0 OOecreueHust
7 | Tema 2.4. Onpenenenue mnopsiaka | Jlekuus MynbTrMea TEXHOJIOTHI
BepHUpUKaluy, BaIUJALMU U
UCIIBITAHUN aBTOMATHU3UPOBAHHBIX
WH(OPMALIMOHHBIX ~ CHCTEM B
cranpgapre 'OCT P 59792-2021 [Tpaktuueckas | [IpobieMHO-OpHEHTHPOBAHHBIC
«MHpOpMALMOHHBIC  TEXHOIOTHH. | paGoTa TeXHOJIOHH
Komrekc CTaHJApPTOB Ha
ABTOMATU3UPOBAHHBIE  CHUCTEMBI.
Bunsl UCHBITaHUU
ABTOMATU3UPOBAHHBIX CUCTEM)
8 Tema 2.5. Bugel u Meroguku | Jleknus MynbTHMe A TEXHOIOTUU
MIPOBEICHUS TECTUPOBAHUS
IPOTPAMMEOTO OBeCIeeH [Tpaktuueckast | [IpobreMHO-OpUEHTHPOBAHHBIE
pabora TEXHOJIOTHH
9 Tema 3.1. Ilapammenusm 3amau B | Jlekuus MynpTrMeaa TEXHOIOTUN
cpeae MS Visual Studio 2019
[Tpaktnueckast | IIpobneMHO-OpreHTUPOBAaHHBIE
pabota TEXHOJIOTHH
10 | Tema 3.2. JIamOnma-BeipaxkeHust u | JIexus MynbTHMe A TEXHOIOTUU
X TPUMEHEHHE B MapajlieIbHbIX
BBIYHCIIUTENBHBIX MPOIeccax [Tpaktuueckas | [IpobieMHO-OpHEHTUPOBAHHBIE
pabota TEXHOJIOTHH
11 | Tema 3.3. bubmnorexa | Jlekims MynbTrMea TEXHOJIOTHI
mapanreMLHRX mabnonos  (PPL) [Tpaktuueckast | [IpobreMHO-OpUEHTHPOBAHHBI
MS Visual Studio 2019 g PODTIEMHOTOPHEHTHPOBATIEE
pabora TEXHOJIOTHH
12 | Tema 3.4. O6paboTka uckmtoueHuit | Jlekmus MynbTrMena TEXHOJIOTHI
B cpene MS Visual Studio 2019 ¢
napajuieIn3MoM [Tpaktnueckast | [IpobneMHO-OpreHTUPOBAHHBIE
pabota TEXHOJIOTHH
13 | Tema 3.5. Pexomenmamuu 1o | Jlekuus MynbpTUMeaa TEXHOJIOTUH
paboTe CcO Cpemoil BBIOTHEHUS
nporpamm Visual Studio 2019 c | lIpaktnyeckas | IIpobGiemMHO-OpHEHTHPOBAHHBIE
napauieIn3MoM pa60Ta TEXHOJIOTUHU

29



14 | Tema 4.1. Co3nanue cetu | Jleknus MynpTHMeEaA TEXHOIOTUN
00paboTKH N300paKECHUIA

[Tpaktudeckas | [IpoekTHBIC TEXHOJIOTHA
pabora

15 | Tema 4.2. IlporpammupoBanue | Jlekius MynbpTUMeara TEXHOJIOTUH
HEHepapXUyecKux u
UepapXUUeCKUX METOJOB KiacTep-
aHaJn3a JaHHBIX C IPUMEHEHUEM

HpaKTI/I‘IeCKaH HCCJ’ICI{OBaTeHBCKI/Ie TCXHOJIOTHH

pabora

16 | Tema 4.3. [Ipumenenue | Jlexkuus MyibTMe 1A TEXHOIOTUU
napajuleIu3aui BbIYMCIUTEIbHbBIX
MIPOLECCOB JUTSt reHepauuu
pemeHHf/'I B CHUCTEMax IOAJCPIKKU HpaKTI/I‘-IeCKa}I HCCHCHOBaTeHLCKI/Ie TEXHOJIOTHUHU
IPUHATHS PEILEHHMI pabora

17 | Tema 4.4. dopmupoBanue 0a3bl | Jlekius MynpTrMeaa TEXHOIOTUN
3HaAHUHI u paHXXUpOBaHUE

albTepHATHB C  NPUMEHEHHEM
NapauICbHbIX  BBIYMCIMTCIBHBIX | [[pakTrueckas | MccimenoBarenbCcKkue TEXHOJIOIUU
MIPOLIECCOB npu paspaboTke | pabora
AKCIIEPTHBIX CUCTEM

6. Telcymm?i KOHTPOJIb YCIIEBACMOCTH U NMPOMEKYTOYHASA aTTECTALIUNA
IO uToraM OoCBOCHHUA JUCHHUIIINHBI

6.1. TunoBble KOHTPOJIbHbIE 3aJaHUS WJIM HWHbIE MAaTepHAJIbI,
Heo0XoAuMBbIe VISl OIEeHKU 3HAHMHA, YMEHMHAd ¥ HABBIKOB WU (MJHM) ONBITA
NesITeJIbHOCTH

Bomnpocs! AJ1s1 yCTHOTO ONpoca u ISl 3alIUThI MPAKTHYECKUX PadoT

Tema 1.1. Memoodonocus 00beKMHO-OPUEHMUPOBAHHO20 NOOX00A pa3padomKu
NPOCPAMMHO20 0OecneyeHus]

1 Kakue B HacTosIee BpeMs CYLIECTBYIOT METOAOJOTUUA  pPa3pabOTKu
nporpaMmmMHoro ooecnedeHusi? B yém ux npuHuunuaibHoe OTinure?

2 Yto cocTaBisieT OCHOBY OOBEKTHO-OPUEHTUPOBAHHON METOAOJIOTUU pa3pabOTKU
MporpaMMHOro obecrieueHus ?

3 Kakue 0a3oBble MNPUHIUIBI OOBEKTHO-OPUEHTUPOBAHHONW METOJI0JIOTUH
pa3pabOTKHU MPOrPaMMHOI0 O0O0ecieueHuUs?

4 Yrto 03HaYaeT NPUHLMIIBI HHKATICYJISLAU?

5 Uto o3HaYaeT NPUHIHUIIBI UEPAPXHUU?

6 Uto 03HaYaeT MPUHIIUAI a0CTparupoBaHus?

7 Kakue snemeHThl 00beKTHOM Mojien Bam n3BecTHBI?

Tema 1.2. baszosvie nonodxcenus 006bEKMHO-OPUEHMUPOBAHHOU MEXHOIO02UU
npocpamMmupo8anus NPUMEHUMENbHO K A3bIKY npocpammuposanus C++

1 Kakue 06a30oBble TPUHIMUIBI OOBEKTHO-OPUEHTUPOBAHHON  TEXHOJIOTUU
IPOTrpaMMHUPOBAHUsA?

30



2 Yro o3HAYaeT NMPUHIIMIT WHKAIICYJISAIUN, KAKOBO €r0 MPHKIIATHOEC 3HAYCHUE TTPH
pa3paboTke mporpamMm?

3 Yto 03HaYaeT MPHUHIHUIT MTOJTUMOP(PHU3Ma, KAKOBO €Tr0 NMPHUKIIATHOE 3HAYCHUE MTPU
pa3paboTke mporpamMm?

4 Yto o3HAYaeT NMPHUHIIMIT HACJICIOBAHUS, KAKOBO €0 MPUKIIAIHOE 3HAUYCHUE TIPH
pa3paboTke mporpamMm?

5 Kakue (yHKIMU BBITOJHSAIOT KOHCTPYKTOPBI KJIAaCCOB?

6 Kakue (QyHKIMU BBITOJHSIOT JIECTPYKTOPHI KIacCOB?

Tema 1.3. H3vix ynuguyuposannozo mooenruposanus UML, eco npumenenue npu
NPOEKMUPOBAHUU ABMOMAMUSUPOBAHHBIX UHDOPMAYUOHHBIX CUCTEM

1 Kakue Tumbl nuarpamMm BXOJSAT B YHU(DUIIMPOBAHHBIA S3BIK MOJIETUPOBAHMS
UML?

2 Jlns yero npuMensiercst Kax bl TunoB UML-auarpamMmm npu MoznenupoBaHuu 1
MPOEKTUPOBAHUN AaBTOMATU3UPOBAHHBIX HH(POPMAITMOHHBIX CUCTEM?

3 Kakue HOTamMu M BO3MOXKHOCTM HcHoJib3oBaHus umeroT UML-guarpammbl
BApUAHTOB UCIOJIb30BaHUSA?

4. Kakue HOTauMM M BO3MOXHOCTH HCHoJib30BaHUs umeroT UML-nuarpammbl
KJIaCCOB?

5 Kakue otHomeHuss MOTyT ObITh Mexay kimaccamu Ha UML-guarpammax
KJIacCOB?

6 Kakue HOTauMM M BO3MOXKHOCTHM HCHOJb30BaHUs umeroT UML-auarpammbl
B3aUMOJECHCTBUA?

7 Kakume HOTalMu W BO3MOXKHOCTH HCHOJB30BaHHS uMeroT UML-nuarpamMmel
COCTOSIHUI?

8 Kakue HMHCTpyMEHTaJIbHBIE CPEACTBA MOKHO HCIOJIb30BaTh JISI MOCTPOCHHUS
UML-guarpamm?

Tema 2.1. Cmanoapmol, peciameHmupyiouue HCU3HEHHbIU YUK NPOSPAMMHO20
obecneuenus: u pabomvl, 8bINOIHAEMbIE HA OMOETbHBIX €20 IManax

1 YUrto msnmaraercs B crtanmapte ['OCT P 59793-2021 «ABTOMAaTH3MpOBAHHBIE
cucteMmbl. CTaauy CO3aaHus»?

2 UYro wm3noxeno B cranpmapre [OCT P HCO/MBK 12207-2010
«Madpopmanronnas TexHojorus. CucreMHass W TpOrpaMMHAs HHXKEHEpHS.
[Ipoiiecchl KUZHEHHOTO IUKJIA TPOTPAMMHBIX CPEICTBY?

3 Kaxkue paznenst Texandeckoro 3ananus onpenenstores B 'OCT 34.602-20207

4 Kakue BBl UCIIBITAaHUK 0003HaUYeHBI B 'OCT P 59792-2021 «MHpopMarimoHHbIe
texHonorud. Komruiekc cTaHgapTOB Ha aBTOMAaTU3MPOBAHHBIE CUCTEMbl. Buabl
WCIIBITAHUM aBTOMATU3UPOBAHHBIX CUCTEM)?

5 B uém 3akimouaercs OIEHKAa KayecTBa MPOrpaMMHOr0O OOeCredyeHus B
coorBeTcTBUM co cra”nmaprom [OCT P HMCO/ MDBK 25010-2015
«udopmanronnple TexHosjoruu. CucTeMHass W TpOrpaMMHas HHXXCHEPHUS.
TpeOoBaHHsT ¥ OILIEHKAa KadyecTBa CHUCTEM U MPOTPAMMHOIO OOecredeHHUs
(SQuaRE). Monenu kauecTBa CUCTEM U MPOTPAMMHBIX MPOJAYKTOB) ?
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Tema 2.2. Cooeporcanue cmandoapmos ~ TOCT P 59793-2021
«Aemomamusuposannvie cucmemvl. Cmaouu cozoanusy, IOCT P UCO/MOK
12207-2010 «HHngpopmayuonnas mexunonocus. CucmemHas u npoSPAMMHAL
undcenepust. Ilpoyeccol dcuznenHo20 Yukia npocpamMmmHblx cpeocme

1 Kakme cragum co3gaHUs aBTOMATHU3WPOBAHHBIX CHUCTEM OMNpPEICICHBI B
cragmapre ['OCT P 59793-2021 «ABTtoMatu3upoBaHHbIE cuCTeMBbl. CTamuu
CO31aHUAN?

2 UYem pernamenTtupyercss ¢GopMa TEXHUYECKOTO 3aJaHusi Ha pa3paboTKy
aBTOMATU3UPOBAHHON CUCTEMBI?

3 Kakue rpynmnel npoueccoB paccMotpersl B ['OCT P MCO/MBK 12207-2010
«Madpopmanonnas TexHojorus. CucTeMHass W NpOrpaMMHAas HHXKEHEpHS.
[Ipoiiecchl KUZHEHHOTO LIMKJIA IPOTPAMMHBIX CPEICTB?

4 Kakume mnpoueccsl BKIKOYEHBI B rpynmy npoueccoB cornamenus ['OCT P
NCO/MDBK 12207-20107?

5 Kakue mnporeccsl BKIIOYEHBI B TPYIIy IMPOILECCOB OPTaHU3AIMOHHOTO
obecneuenus npoekra [OCT P UCO/MOBK 12207-20107

6 Kakue nporeccsl BKIt0UeHbI B rpynny npoueccoB npoekrta 'OCT P UCO/MOK
12207-2010?

7 Kakume mnpouecchl BKJIIOYEHBI B Tpymiy TexHuyeckux npoueccos ['OCT P
NCO/M3K 12207-2010?

8 Kakue mporiecchl BKIIOYEHBI B TPYIITY IPOIECCOB peaM3aiii MPOTPaMMHBIX
cpeacts 'OCT P MICO/M3K 12207-20107

9 Kakue mporueccsl BKIIOUYEHBI B TPYIITY IMPOLIECCOB MOBTOPHOIO NMPUMEHEHUS
nporpammusix cpencts 'OCT P UCO/M3K 12207-20107

Tema 2.3. Coodepoicanue cmanoapma ['OCT P HCO/ MOK 25010-2015
«HUngopmayuonnvie mexnonocuu. Cucmemuas u NpPOSPAMMHAS UHIHCEHEPUS.
Tpebosanuss u oyewka Kavecmea cucmem U NPOSPAMMHO20 o0becneyeHus
(SQuaRE). Moodenu kawecmea cucmem u NpOSPAMMHBIX HNPOOYKMOB», €20
UCNONIL308aHUE OIS OYEHKU KAYeCcmed NPocpamMMHO20 0becneyeHus.

1 Yto o3HauaeT TEPMUH «Ka4ECTBO MPOTPAMMHOTO O0ECTICUCHUS» ?

2 Kak MOXHO 0XapaKTepHu30BaTh MOJICTh KaueCTBa IMMPOTPAMMHOTO TIPOTyKTa?

3 Urto mpeacTaBisieT co00i MOJIeb KauyecTBa, OPUEHTUPOBAHHAS HA TIPUMEHEHHE
MPOTPaMMHOT0 TPOIYKTA?

4 Kakwue nmoka3areiau XapakTepu3yloT KaueCTBO MPOTPAMMHOTO TTPOTyKTa?

5 Kak BbeIpaxaercss BIMSHHE IIOKa3aTelIed KadyecTBa MPOTPaMMHOIO IPOAYKTa,
o6o3naueHHbiXx B 'OCT P UCO/ MOK 25010-2015, Ha ynoOCTBO 3KCITyaTaluu
MOJIB30BATEIS POTPAMMBI?

6 Kakue omucarenmu coxaepxkarcs B 'OCT P MCO/ MBK 25010-2015 nns
YTOYHEHUS MMOKa3aTeIeH KauecTBa MPOrPaMMHBIX TPOAYKTOB?

Tema 2.4. Onpeoenenue nopsaoxka eepugurxayuu, aIUOAYUU U UCHLIMAHULL

ABMOoOMaAMuU3UPOBAHHBIX UHDOpMayuorHblx cucmem 6 cmanoapme I'OCT P 59792-
2021  «HUugopmayuonnvie  mexumonocuu.  Komnnexc — cmamdapmos  Ha

32



A6MOMAMU3UPOBAHHbIE Ccucmemvl. Buovl uchvimanuii  agmomamu3uposaHHvix
cucmemy

1 Yto o3HayaeT «BepuduKanus» IporpaMMHOTrO MPOaAyKTa?

2 YTo 03HaYaeT «BaNIMUIALKD) TPOrPAMMHOI0 NPOAYKTa?

3 B uéM OTIu4HMe TEPMHHOB «BEPHUPUKALMSY, «BATUTANUN», «TECTHPOBAHUEY
MPOrpaMMHOTro obecrieueHus1?

4 Kakue Buzabl wucneiTanuii pernamentupoansl ['OCT P 59792-2021
«MHpopmanronHbie TEXHOJIOTHH. Kommneke CTaHJapTOB Ha
aBTOMAaTU3UPOBAaHHBIE CHCTEMBI. BHIbl HUCHBITAaHWA  aBTOMAaTH3UPOBAHHBIX
CUCTEM»?

5 C wuyero HauyuHaeTcss NPOLECC MPOBEAEHUS JOO0Oro BUAA HUCIHBITAHUI
IIPOrPaMMHOTO IPOAYKTa?

6 Kakoii BuJ WCHOBITAaHWN TPOrPAMMHOTO TMPOAYKTa B CIy4yae MOIYYCHHS
MOJIOKUTEIBHOIO  3aKJIIOUYEHHs]  TO3BOJISIET  HAUYMHATH  DKCILTYyaTalHIo
IIPOTPAMMHOTO ITPOIYKTA?

Tema 2.5. Buovl u memoouku npogeoenuss mecmupo8anusi npocpPamMmMHO20
obecneuenusl

1 Kakue BuAbl TECTUPOBAHHUS MNPOrpaMMHBIX MPOAYKTOB IO 3aIlyCKy Kojaa Ha
WCIIOJTHEHUE MPUMEHSIOTCS B PAKTUKE TECTUPOBAHUSA?

2 Kakue BUIbl TECTUPOBAHUS MPOTPAMMHBIX MPOAYKTOB, 3aBHCSIIME OT LENEH
TECTUPOBAHUS, TPUMEHSIOTCSA B IPAKTUKE TECTUPOBAHUS IpOrpamm?

3 Kakue mporpaMmHbI€ CpEACTBA MOTYT HMCIOJIB30BaThCA IS aBTOMAaTHU3alUU
MpOIIECCa TECTUPOBAHUS IPOTrpaMMm?

4 Kakue BuUAbl (PYHKIIMOHAIBHOTO TECTUPOBAHUS MPOTPAMMHBIX MPOIYKTOB,
3aBUCAIINE OT YPOBHS TECTUPOBaHMs, Bam U3BeCTHBI?

5 Kakue xknaccupukanuu METOAUMK W BHUJIOB TECTHUPOBAHUS MPOTPAMMHOTO
oOecrnieuenus Bam uzBectHb1?

Tema 3.1. Iapannenusm 3a0au 6 cpede MS Visual Studio 2019

1 3a cuér KakuxX KOMIIOHEHTOB mporpammHou cpeabl MS Visual Studio 2019
pealn3yIoTcs TapajuIebHbIC BEIYUCICHUS B porpammax?

2 Kakyro apxutektypy umeer mporpammuasi cpena MS Visual Studio 2019 c
BO3MOXKHOCTSIMU OpPTraHM3alliy NapauleIbHbIX BRIYUCICHUN?

3 Kakue komMmoHeHThl uMeeT OmOIMOTeKa mapauieabHbIX madnonos (PPL) MS
Visual Studio 2019?

4 Yrto takoe O6mbmmoreka acMHXpoHHBIX areHToB MS Visual Studio 2019, kakoe
OHa UMEEeT Ha3HaYeHue?

5 Yrto Takoe MEHEeIKEp pecypcoB cpeibl mporpammupoBanuss MS Visual Studio
2019 ¢ BO3MOYKHOCTAMM OpPraHM3alUM NApaUICIbHBIX BBIUYMCICHHM, KaKOBAa €T0
OCHOBHAsl PyHKIUs?

6 Kakue (yHKIMM BBINOJHAET MEHEIKEpP PECypCOB Cpelbl MPOrpaMMHUPOBAHUS
MS Visual Studio 2019?
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Tema 3.2. Jlamboa-evipadicenuss u ux npumMeHeHue 6  NaApanlebHblX
BLIYUCTIUMENILHBIX NPOYECCax

1 Kakast KOHCTpYKILIHUA 00bEKTHOM Cpeibl Ha3bIBaCTCs JIIMO1a-BhIPAKEHUEM ?

2 Kaxoii cuHTaKCcUC MPUHAT AJIs OnpeeNieHus JIsIMO1a-BhIpakKeHUN ?

3 171 4ero uCmonb3yroTcs JIIMO1a-BhIpaKEHUS TIPU pa3pabOTKe mporpamm?

Tema 3.3. Bubruomexa napannensusix wabnonos (PPL) MS Visual Studio 2019

1 Kakue aJiropuT™Mbl BKIIOUYAIOTCS B OMOIHMOTEKY mapayuieabHbIX 1madioHoB (PPL)
MS Visual Studio 2019?

2 Jlns gero npeaHasHadyeH aaroput™ «parallel for»?

3 Jlns wero npennasHadeH aaroput™ «parallel for each»?

4 JInsa gyero npenHa3zHaueH anroputm «parallel transformy»?

S5 Jlns wero npeaHa3zHayeH anroputm «parallel reduce»?

6 Jlns gero mpeaHazHadeHbl anropuTMbl «parallel sort», «parallel buffered sort»,
«parallel radixsort»? Kakue kiaccel 3a1a4 OHH pemiaroT?

Tema 3.4. Obpabomka uckmouenuti ¢ cpede MS Visual Studio 2019 c
napaiieausMom

1 Tlouemy HEOOXOAMMO HMCIOJIB30BATHh MEXAHU3M HCKIIOUECHUM TpU pa3paboTke
porpamMm, peaau3yIouX MmapajuiebHbIe BEIUUCIUTEIbHBIC MTpotiecchl Ha C++7?

2 Jlns KakuX THUIOB OIIMOOK, BO3HUKAIONIUX IPU BBHINOJHEHUU MPOTPamMM C
napajyieIbHIMA BBIYMCIUTEILHBIMU TIpOIIECCaMH, HEOOXOAUMO pa3padaThiBaTh
COOCTBEHHbBIE MEXaHU3MbI 00PAOOTKU UCKITIOUEHUN?

3 Kakume wucCKiIO4eHHS  CO3MAIOTCS TPH  BBIMOJHEHUU  MapalIeIbHBIX
BBIYHMCIIUTEIBHBIX MTPOIIECCOB B MPOTpaMmMax?

4 Kak ocyiiecTBisieTcss o0padoTKa UCKIIOUEHUM cpenoi BeinmoaHeHuss MS Visual
Studio 2019 nporpamm ¢ napauieaIbHBIMUA MPOIECCAMU?

Tema 3.5. Pexomenoayuu no pabome co cpedoii svinoanenusi npoecpamm Visual
Studio 2019 ¢ napannenuzmom

1 Tlowemy mpu pa3pabOTKe TMporpaMM ¢ TapaUICIbHBIMA TPOIECCaMU
HEoOXO[Ma TIaTeIbHAas OLIEHKA pelIaeMoin 3a/1auu epe]] MPUMEHEHUEM MOJCIH
BETBJICHUS-COCMHEHUS ?

2 JIns 9ero ucnomb3yeTcs anroputm «parallel invoke»?

3 Uto Takoe JOXKHBIM JIOCTYI, MOYeMYy OT HETO OTKAa3bIBAIOTCS MpU pa3padOTKe
nporpamm?

Tema 4.1. Cozoanue cemu obpabomxu uz0opaddcenul

1 Kakue uHCTpyMEHTHI cpefibl iporpammupoBanus Visual Studio 2019 nmo3sossitot
oOpabaTbIiBaTh U300paxeHus?

2 Kakue omnepamuy MOTYT BBIOJHATHCS HaI U300paXKECHUSIMU?

3 Kak mpoucxoaMT B MOJEIU TOTOKA JaHHBIX B3aMMOJCHCTBHE HE3aBHUCHMBIX
KOMIIOHEHTOB MPOTPaMMBbI JAPYT C APYyrom?

4 Kakue neicTBUS BBITIONHSIOT Ha dTanax Co3JaHus CETH U300paskeHU?
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5 Kakue Bol 3HaeTE 271€MEHTHI ceTH 00pabOTKN N300pasKeHUIA?

Tema 4.2. Ilpocpammuposanue Heuepapxudeckux u uepapxuideckux memooos
Kaacmep-anHaiu3a OaHHbIX ¢ NPUMEHeHUeM

1 Yto Takoe kiactepusalus TaHHbIX ?

2 Yem oTIHMYAIOTCS 334a4M KJIaCCU(PHUKAIIMHN U KIIaCTEpU3AINH JaHHBIX ?

3 Kak MokHO KJ1accu(pUIIMPOBATH alTOPUTMBI KJ1acTepu3aIiiu?

4 Kakx MOXXHO OXapaKTepu30BaTh HEHEPAPXUUYECKUE AJITOPUTMbI KiacTepu3ariuu?
[IpuBeauTe NpUMEpHI TAKUX AJITOPUTMOB.

5 Kak MOXHO OXapakTepu30BaTh HEPAPXUUECKUE aJTOPUTMbI KJacTepu3aluu?
[IpuBeauTe NpUMEpHI TAKUX AJITOPUTMOB.

6 [IpuBeauTe npuMephl MPAKTUYECKON peain3alii alrOpUTMOB KJIACTEPU3ALIUU C
pUMEHEHUEM NapaJIeNbHbIX BeiunciaeHuid B MS Visual Studio 2019?

7 Kakue MeTpuKd ISl OILICHKH CTENEHU OJIM30CTU KJIACTEPU3YyEMbIX OOBEKTOB U
CTENEHU CIUIOUEHHOCTU KIIACTEP-TPYIII, PA3IUYUS PA3IUUYHBIX KilacTep-rpyIi Bbl
3Haere?

Tema 4.3. Ilpumenenue napanneruzayuu BblYUCIUMENTbHLIX NPOYECCO8 OJis
eeHepayuu peulenull 8 CUCmemMax noo00epI’HCKU NPUHAMUSL peuleHULL

1 Kakue MeToapl reHepaluy pelIeHU MpU peanu3alldd UTPOBBIX CTPATErwil B
KOMIIBIOTEPHBIX Urpax Brl 3Haere?

2 Kakx MOXHO HCHOJb30BaTh pacnapajijieIMBaHUE BBIYUCIUTEIBHBIX IMPOIIECCOB
JUIS1 IPEACTABIICHUS] KOHEYHBIX aBTOMATOB U T€HEPAIMU PELIEHUI ¢ UX TTOMOIIBIO?
3 Kak MOXXHO HCHOJB30BaTh pacnapayijieIMBaHUE BBIUMCIUTEIBHBIX MPOIECCOB
JUISL TIPEJICTAaBIICHUS JIEPEBBEB pEIICHUN (MeToJa Hepapxuil) W TeHepaluu
PELICHUN ¢ UX MOMOIIBIO?

4 Kak MOXHO HCIOJb30BaTh pacnapajlieIMBaHUuE BBIYMCIUTEIBHBIX MPOIECCOB
JUISl TIPEACTABIICHUS] KOTHUTUBHBIX KapT U T€HEpalliy PEUICHUN ¢ UX TTOMOIIBI0?

5 Kak MOXXHO HCIOJIB30BaTh pacnapalyieIMBAHUE BBIYUCIUTEIBHBIX MPOIIECCOB
JUISE  HAaXOXJACHUS ONTUMaJbHBIX YIPABJICHUYECKUX PEHICHUH C TMOMOIIBIO
ABOJIFOIIMOHHBIX AJITOPUTMOB?

Tema 4.4. Dopmuposanue 6a3zvl 3HAHUL U PAHICUPOBAHUE ATINEPHAMUE C
NpUMEHEHUeM NApallesibHbIX  BbIUUCIUMENIbHbIX NPOYeccos8 Nnpu paspadomke
9KCNEePMHbIX CUCmem

1 Kakue MoJeian MOXKHO MCIIOIb30BaTh JIJISl MPEICTABICHUS 3HAHUI B SKCIIEPTHBIX
cucremax?

2 Kakue MeTopl SKCIIePTHON OIICHKH MOYKHO HMCIOJIB30BaTh I cOOpa 3HAHMM C
LEJIbI0 HAMOJIHEHUSI 0a3bl 3HAHUI SKCIIEPTHON CUCTEMBI?

3 Kak mnpousBoauTCS OIlEHKa COIVIACOBAHHOCTH MHEHUM JKCIEPTOB IPHU
dbopmupoBaHuy 0a3bl 3HAHUN?

4 Yro Takoe Hed€TKas JIOTUKA W KaK OHa HUCHOJIb3yeTcs i (opmain3aiuu
3HAHUM ¥ BBIBOJIA HA 3HAHUSIX B AKCIEPTHBIX CUCTEMAX?
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5 Kak ¢ moMomnipio napajuieIbHbIX BBIYMCICHUNM MOXHO PEaan30BaTh BHIBOJ Ha
3HAHUAX?

HpaKTqucmle 3aJaHusA

Tema 1.3. HA3zvix ynuguyuposannozo mooenuposarus UML, eco npumenenue
npU NPOEKMupOBaAHUU ABMOMAMUSUPOBAHHBIX UHPOPMAYUOHHBIX CUCTNEM

IIpaktnueckass pabora Ne 1. IIpoekTHpoBaHHME aBTOMAaTU3UPOBAHHOM
UHTEIJIEKTYaJIbHOM ~ MH()OPMAIIMOHHOM CHCTEMbl C TNPUMEHEHUEM  SI3bIKa
yHUuUIIMpoBanHoro Moeauposanus UML.

3ajlaHue:  BBINOJHUTH  IPOEKTUPOBAHME  BBHIOPAHHOIO  BapUaHTa
UHTEIJIEKTYyaJIbHOM HMH(OPMALlMOHHOW cHUCTeMBl, NMpuUMeHUB ais storo UML-
JarpaMMbl BAPUAHTOB MCIOJIb30BaHU, KJIaCCOB, B3AUMOJECHCTBUS, COCTOSTHHM.

BapuaHTbl 3a1aHus1 1)1 BBIIIOJTHEHUS IPAKTUYECKON pabOoThI:

Tema Ne 1. ITpoekTupoBaHHE aBTOMATH3UPOBAHHOW CHUCTEMBI MOJJEPKKU
NPUHATHUS PEILICHUN JUIsl YIIPaBIEHUS Kau€CTBOM MPOU3BOAUMON MPOAYKIIUH.

Tema Ne 2. [IpoektupoBaHHe aBTOMAaTH3MPOBAHHOW CHUCTEMBI MOIAEPIKKU
NPUHATHUS PELICHUN JUIsl YIIPaBIEHUSI TPOU3BOACTBOM HA MPEATPUITHH.

Tema No 3. IIpoexkTupoBaHHME 3SKCHEPTHOW CHUCTEMBI IS TOBBIIICHUS
3 (HEKTUBHOCTH ACSITEIIBHOCTU TEXHOJIOTUYECKOM CITYKObI IPEAPUATHS.

Tema Ne 4. [IpoektupoBaHHE€ aBTOMATU3MPOBAHHOW CHUCTEMBI MOJAECPKKU
OPUHATHSA pEIIeHUN A TOBbIIIEHUS 3((OEKTUBHOCTU JEATEIBHOCTH OTAeNa
MapKETUHra U CObITA MPEAPUATHSL.

Tema Ne 5. [IpoektupoBaHHEe aBTOMAaTH3MPOBAHHOW CHUCTEMBI MOJAECPKKU
NPUHATHS PELICHUH 17151 MOBBIIEHUS 3(P(HEKTUBHOCTH JESATEIbHOCTH (PMHAHCOBBIX
CITyKO MpeanpUsITHS.

Tema Ne 6. [IpoekTupoBaHHe aBTOMAaTH3MPOBAHHOW CHCTEMBI MOJICPKKU
OPUHATUS ~ pPEIIEHUH I TOBBIMIEHUS  3(P(PEKTUBHOCTU  ONEPATUBHOTO
IUTAHUPOBAHUS IEATEIbHOCTH MPEITPUSITHS.

Tema Ne 7. TlpoexkTupoBaHUE IKCIEPTHOM CHUCTEMBI IJIsi OLIEHKH KauecTBa
paboThI COTPYIHUKOB BY3a.

Tema Ne 8. IlpoekTupoBaHHe aBTOMATH3MPOBAHHOW CHCTEMBI MOJICPIKKU
OPUHATUS  PEIIeHWH i1 TOBbIEHUS A(P(EKTUBHOCTH  CTPATETUYECKOTO
IUTAHUPOBAHHUS I€ATEIbHOCTH MPEAIPUSITHS.

Tema No 9. [IpoekTupoBaHne aBTOMATHU3UPOBAHHOW CHCTEMBI IMOJICPIKKH
OPUHATUS  PEIICHUH Uil  TOBBIMIEHUS 3(PGEKTUBHOCTH  BhIPaOATHIBAEMBIX
yIPaBICHYECKUX PEIICHUN M0 OM3HEC-TNIAHUPOBAHUIO U/ WM WHBECTUIHOHHOMY
IIPOEKTUPOBAHMIO.

Tema No 10. [IpoekTupoBaHre aBTOMAaTU3UPOBAHHON CHCTEMBI MOICPIKKH
NPUHATUS  PEIIEHUH  JJIsI  COBEPIICHCTBOBAaHUS  MPOLECCOB  YNpaBICHUS
MIEPCOHAJIOM MPEANPUATHUS (OpraHU3alun).

Tema No 11. TIlpoekTupoBaHUE DIKCHEPTHOW CHUCTEMBI JUISI OLEHKH
KOHKYPEHTOCIIOCOOHOCTH MPEANPUATHS.

Tema No 12. TlpoekTupoBaHUE DSKCIEPTHOW CHUCTEMBbI JUIsl OLEHKH
WHBECTULIMOHHOM MPUBJIEKATEIBHOCTU MPEATIPUSATHUS.
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Tema Ne 13. IIpoektupoBaHHe HKCHEPTHON CHUCTEMBI [JIsI OLCHKHU
(uHAHCOBOM YCTOMYMBOCTH MPEATPUSATHS.

Tema No 14. TIpoexkTUpOBaHHME OSKCIEPTHOM CHUCTEMbl JJisI OLIEHKHU
IIPOU3BOJICTBEHHOTO IMOTEHINAIIA ITPEIITPUSATHS.

Tema Ne 15. [IpoexkTupoBaHue 3KCHEPTHON CUCTEMBI JIJISl OLIEHKU KaJpOBBIX
PECYPCOB IPEANIPUSITHS.

Tema 2.3. Coodepacanue cmanoapma ['OCT P UCO/ MOK 25010-2015
«HUngopmayuonnvie mexuonoeuu. Cucmemuas u NPOSPAMMHAS UHHCEHEPUSL.
Tpebosanus u oyewka Kavecmea cucmem U NPOSPAMMHO20 o0becneyeHus
(SQuaRE). Mooenu kauecmea cucmem U NPOSPAMMHBIX HPOOYKMOBY», €20
UCNONIL308aAHUE 01 OYEHKU KAYeCmea NpocpamMmHO20 0becneyerusl

[IpakTuyeckass pabora Ne 2. Apjantauusi U KOPPEKTUPOBKA
chopmynupoBanHeix B 'OCT P MCO/ MOK 25010-2015 moaenu U KpuTepHUeB
OIICHKM  KayecTBa NporpaMM  MPUMEHUTEIBHO K  HHTEUICKTyaJlbHBIM
MH(MOPMAITMOHHBIM CHCTEMaM, PEATU3YIOIIUM MapaJljIeIbHbIE BBIUUCIUTEIbHbBIC
IPOLIECCHI

3ajiaHue NpaKTUYECKOW paboThl: BHIMOJHUTE aHAIM3 MOKa3aTeNeil OLIEHKU
KauecTBa IMporpaMMHoOro obtecneuenus, chopmynupoBanHeix B ['OCT P NUCO/
MD3K 25010-2015, npuHuMas BO BHUMaHHUE OCHOBHBIE KJIACCHI HHTEIIEKTYaTbHBIX
WHOOPMAITMOHHBIX CHUCTEM — OKCIEPTHBIE CHUCTEMbI, aBTOMATHU3UPOBAHHbIC
CUCTEMBI TOJJIEPKKH MIPUHATHS PELICHU, HEHPOHHBIE CETH U MHTEIUICKTyalIbHBIC

CETEBbIE CEPBUCHI JIOMOJHUTHL HAbOp moka3zareneil, ykazanueix B 'OCT P UCO/
MD3K 25010-2015.

Tema 2.4. Onpedenenue nopsaoka eepughuxayuu, 8arudayuy u UCHbIMAHUU
ABMOMAMU3UPOBAHHBIX UHDOpMayuonHblx cucmem 6 cmanoapme ['OCT P 59792-
2021  «HMugpopmayuonnvie  mexumonocuu.  Komnnexc — cmanoapmos  Ha
A8MoOMamu3upoB8antsvle cucmemsl. Buovl ucneimanuii  asmomamusupoeanHvlx
cucmemy

IIpaktuyeckass pabora Ne 3. Pa3zpaboTka mnporpaMMmbl aBTOHOMHBIX
UCIBITAHUM MPOrpaMMHOIO  MPOJYKTa, pEHIAIIIero 3aJadyd B 00JacTu
MCKYCCTBEHHOTO HMHTEJJICKTa C TMPUMEHEHHEM TMapajiu3allii BBIUHUCINTEIbHBIX
IIPOLIECCOB.

3ajianue npakTUueckon paboTel: Mcroib30BaTh MPHUIIOKEHUE CO3TAHMS CETH
0o0paboTkn u300paKeHUN IS pa3padOTKU €ro NporpaMMbl  aBTOHOMHBIX
ucneiTaanii B cootBerctBun ¢ 'OCT P 59792-2021.

Tema 2.5. Buovi u memoouku npogedeHusi mecmupoeaHusi npocpammHo20
obecneuenust

Ilpaktuyeckas pabora Ne 4. 3HAKOMCTBO C  HMHCTPYMEHTOM
dbynkunoHaiasHOro tectupoBanus TestComplete

3ajlaHie TMpaKTUYeCKOW paboThl: C NPUMEHEHHEM JII0OOro CKpHIITA,
noaaepxkuBaemoro TestComplete cremepupoBath TecT g (PYHKIIHMOHAIBHOIO
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TECTUPOBAHUS JIOOOr0 MPOrpPaMMHOTO NPOAYKTa, pa3pabOTaHHOTO paHee WU B
paMKax BBITIOJHEHUS 3aJaHUN MTPaKTHIECKUX pabot Ne 7 -14,

Tema 3.1. llapannenusm 3a0au 6 cpede MS Visual Studio 2019

IIpaktryeckas padora Ne 5. 3HAKOMCTBO C BO3MOKHOCTSIMH OpTaHU3ALNU
napajuieNbHbIX Berauciaenuid B cpeae MS Visual Studio 2019

3alaHue MPaKTUYSCKOW paboThl: C TPUMEHEHHEM METOJa COPTHUPOBKH
[llenna, batuepa wim OBICTPOM COPTUPOBKU (IO BBIOOPY CTYJEHTa) U
napajuleJu3alii BIUMCIMTEIbHBIX TpolieccoB B cpeae MS Visual Studio 2019
JUISE COPTHUPOBKH MacCHBa OOBEKTOB, HMMEIOIIUX TECTOBBIC IOl U TOJS CO
3HAYEHUSIMH BEIIECTBEHHBIX Yrce, cocTosmiero u3 S000 wim 6osee 3JeMEHTOB.

Tema 3.2. Jlamboa-evipadicenuss u ux npuMeHeHue 6 NapallelbHblx
BLIYUCTIUMENILHBIX NPOYECCax

IIpaktuyeckass pabGota Ne 6. Pa3zpaborka nsMOAa-BbIpaXXEHUH MIpH
MIPAKTUYECKON peaNn3aly METO1a COPTUPOBKHU batuepa

3ajlaHue TMpakTHYecKo pabotel: Pa3paboraTh IsMOAa-BbIpaXKEHUS IS
(bopMHpOBaHUS U COPTUPOBKH MOJAMACCUBOB UCXOJIHOTO MACCHBA IIPH peaATTU3aLMH
MeTona batuepa.

Tema 3.3. bubnuomeka napannenvrvix wabdnonos (PPL) MS Visual Studio
2019

[IpakTuyeckas padora Ne 7. Ilpakrudeckoe NpHMEHEHHUE aJITrOPUTMOB
«parallel_for», «parallel for_eachy», «parallel_transform», «parallel_sorty mms
peanu3ay COPTUPOBKH 3aIlMCel, coaepkammux HHPpopMamuo 00 OIEeHUBAECMBbIX
aJlbTepHATUBAX.

3ajiaHue MPaKTUYeCKOW palbOThI: /Ji BBINOTHEHUS 3aJaHus MPaAKTUYECKOU

pabotel Ne 5 MpUMEHUTH aNTOPUTMBI MApaUICIBHONW COPTHPOBKU cpeasl MS
Visual Studio 2019.

Tema 3.4. Obpabomra uckmoyenuti 8 cpede MS Visual Studio 2019 c
napanieiusmMmom

[Ipaktuueckas pabora Ne 8. Co3gaHue COOCTBEHHBIX HWCKIIIOUEHHH MIPH
peanu3anuy napayieIbHbIX BEIUACICHUN

3ajanue mpakTuueckor paboTel: M3 BXOAHOTO IOTOKA BEIIECTBEHHBIX
YUCEJ CUMTHIBAIOTCS MOCIIEIOBATEIHLHO TPOUKH YHUCE, ISl KOTOPBIX BBIMOTHSIETCS
mpoBepka: 1) Ha CyIIECTBOBAaHHWE TPEYrOJbHUKA C TAKUMU CTOPOHAMH, €CIIH
TPEYTOJIbHUK CYIIECTBYET, TO BBIYUCISIOT €r0 IUIONIa/b, 2) CYIIECTBOBAHUE
BCIIIECTBCHHBIX KOpPHEH Yy KBaJpaTHOTO YpaBHEHHS C Kod(pduimeHTamu,
COOTBETCTBYIOIIMMH CUMTHIBACMBIM YHCIIaM B TIOPsKE @, b, C.

Ecnu TpeyroapHUK CO CTOPOHAMHM W3 TPUAILI YHUCEN HE CYIICCTBYET WIIA
KBa/IpaTHOE YpaBHCHHWE HE WMEET BEIISCTBEHHBIX KOpPHEH, TO TaKHWe CHUTYyaIluu
HEeoOXoauMo 00pabdoTaTh Kak ucKiIrodeHus. [lapanienbHble BBIUYHUCIUTEIbHbBIC

38



IIPOLIECCHI OTHOBPEMEHHO BBINIOJIHAIOT IIPOBEPKY HA HEPABEHCTBO TPEYTOJIbHUKA U
BEILIECTBEHHOCTh KOPHEW KBAPATHOTO YPABHEHUS.

Tema 3.5. Pexomenoayuu no pabome co cpeodoll BblNOJHEHUS NPOSPAMM
Visual Studio 2019 ¢ napannenuzmom

[TpakTuyeckas padora Ne 9. OnieHka BO3MOKHOCTENM UCHOJIBb30BAHUS MOJIECIIN
BETBJICHUE-COEAMHEHNE NP OPTaHU3ALNH apaJUIEIbHBIX BEIYUCICHUN

3ajlaHie TPaKTUYECKOW paloThl: BBIMOJHUTH aHAJIU3 BO3MOMXHOCTEH
MPUMEHEHUS  MOJEIM  BETBICHUE-COCAMHEHHWE TIpU  PEUICHUH  3aJaHus
npakTuyeckon padoTsl Ne 5.

Tema 4.1. Coz0anue cemu obpabomku u306paxceHutl
[Ipaktuyeckas padora Ne 10. Co3nanue cetn 00pabOTKH N300pakeHU
3ajlanue npakTUdecko paboTel: Habop u3o0pakeHuii B BHIE (ailioB
dopmara .bmp xpanurcs Ha TUCKe.
Heo0Oxomumo cunTath Bce OCTYIMHbBIE H300paKEHNUs, BBIMIOHUTD UX aHAJIHN3
U TIpeoOpa3oBaHUE CIIECYIONIUM 00Pa30M:
1. y moboro u3zo0paxeHus, CO3IaHHOTO 3aJlaHHBIM aBTOPOM, HEOOXOJIUMO
yIaJUTh 3€JIEHBIC U CHHUE IIBETA,
2. 'y mo0oro u300pakeHus, UMEIOIIEro KpacHbIN 1IBET, HEOOXOAMMO 3aMEHUTh
€ro Ha YEpHbIH,
3. mo0oe Ipyroe u300pakeHue caenaTh YEPHO-0eIIbIM.

Tema 4.2. Ilpocpammuposanue Heuepapxuyeckux u UepapxuiecKux
Memo008 Kiacmep-aHaiu3a OaHHbIX ¢ NPUMEHeHueM napauleiu3ayul 3a0ay

IIpaktuueckas pabdora Ne 11. IlpakTuueckas peanusaiusi HepapXxuuecKoro
anroputMa (aaroput™ paspadoran B [IDMU PAH)

3ananue: HeoOXoauMo BBIMOJHUTH KIACTEPU3ALUIO JUTEPATYpbl KaTajora
ANEKTPOHHON OuOMMoTeku. OOBEKThI, pa3MElIEHHbIE B OMONMOTEKE, 00J1aatoT
psanom mnpuszHakoB: pazaen (bbK), obGnacte 3Hanuii, Tun oObekTa (y4eOHMK,
MoHorpadus u T.1.), U3aTeib, TUI AocTyna u apyrue. [I[puMeHuTs 11t perieHus
3aJlayd  HIM)KE€ TIPEJACTABJICHHBIM  alIroOpuTM  Kiactepusauuud  (pa3paboTdyuk
anmroputma [[OMU PAH). Hcnonb3oBaTh mapajuieNbHbIE BBIYUCICHHUS IS
COKpAIIIEHUS] BPEMEHH padOThl aIrOpUTMA.

JIns WIUTIoCTpaluvy MPUKIAJAHBIX ACIIEKTOB KIIACTEP — aHAIM3a PACCMOTPUM
CIEAYIONINI alrOpuTM KJlacTepu3aluud. AJITOPUTM TMO3BOJSET PEUIUTh 3a4ady

knaccudpukanun N o0bexToB MHOXkecTBa O = {Of, O,, ....,On}, Kaxkapii us
KOTOPBIX XapaKTepU3yeTcss MOAMHOXKEeCTBOM u3 MHOKecTBa P = {P1, Py, ..., Py},
coctosimero w3 M mpuszHakoB. Kaxaeri 00bekT O; i=1,N oOmHCBhIBaeTCSA

NOJMHOXKECTBOM  mpu3HakoB {Py} € P, sBusfiommMmucs KauecTBEHHBIM
NpU3HaKOBbIM 0Opa3zoM. [lpenmonaraercs, 4yTO KaXXIbli NMPU3HAK OLIEHUBAECTCS
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«xopomo» - 1, «ynosnerBopurenabHo» - 0,5, «mioxo» - 0. Bce 006pa3sl 00beKTOB
Vie Vi oV
V = V21 V22 V2M
CHUCTEeMAaTHU3UPYyIOTCS B MaTpuiyy obpasos: ¥ ~| . . |,
VNl VNZ VNM
rae Vij— ] - i mpu3HaK i - ro 00beKTa;

T o
P=(P,P,...,R,) - BEekTOp OTHOCHTEIBHOI 3HAYUMMOCTH NPU3HAKOB, IPUIECM

ITycte 3aman mopor 6mm3octu DEL: 0 < DEL < 1. Bynem cuutath mMepoit
M
Onm3ocTH MeXy (-bIM | |-bIM 00BekTaMu Gynkimio O (q,1)=1- Z’Vq i — Vi ‘ - P
i=1

. [Ipeanonaraem, 4To PyHKIUS

RAST (q,1) = 1ecmu p(q,l) > DEL
D= O ecu p(q,l) < DEL

XapaKTepu3yeT paccTosiHue Mexay g u | oobekramu.

[Tycte N 00BEKTOB pacmpeiesicHbl Ha TPYMIbI, KOIudecTBO KoTophix KG.
[lpousBeneHHoe pa3OMEHHE MOXKET OBITh OXapaKTEPU30BAHO  CIEAYIOMINMH
TIOKa3aTeISIMH.

1) Mepa B3aumHO# Or30cTH 1-0¥ U K-0¥ TpyIIBI 00BEKTOB

1 DLIN (i) DLIN (k)

M, = RAST (S",5{
* " DLIN(i)DLIN(K) le qzll (57547, rme

: ) k
Sr( ). HOMEp I-TO 00BEKTA U3 | - ¥ TPYIIIBI; Sé ). HOMep (-ro oObekTa u3 K

- # rpynmer;  DLIN(i) — umcno oo6bektoB B i - # rpynme; DLIN(K) — gucno
00bekTOB B K - i rpyme.
2) Mepa B3aUMOCBS3H | - i TPYIIIBI C OCTAIBLHBIMU TPYIIIIAMH:

KG
SVAZ (i) = Kel . D M, k).
- K=1,k=i

3) Mepa crutoueHHOCTH (KOMIAKTHOCTH) | - i TPYIIIBL:
KOMP(i) = MI(, 1) -
SVAZ(i).

KG
4) YcpennenHasi Mepa B3auMocBsizu rpynm ISR = K_le D> MIi,i).
i=1

KG
5) Ycpennennas mepa crutou€Haoctd rpymn VSR = % D SVAZ(i).
i=1
Kauecmeo npouzeedénnozo pazbuenus MOXHO ONPEACTUTH MO KPUTEPHIO:
KRIT = ISR — VSR, KRIT — max, mig KOTOporo IO/KHO OBITh HaMICHO
cooTBeTcTBYyIOIee KG — KoMuecTBO rpymi.
bynem monyuaTh Kakaoe HOBOE pa30WEHHE M3 CTaporo OOBEAMHEHHEM
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KaKUX-TMOO0 JBYX TPYIIL, JJIsl 3TOT0 OOBEIUHIEM Takue Ipymibl | U K, y KOTOpBIX
mepa Ommsoct MI(i,k) —max. Ha xaxaoM mare IMmojCUMTBIBaCTCS 3HAYCHHE
KpUTEpUs M CUUTAETCsA TO pazOuenue (Toro miara), juis kotoporo KRIT —max.
TpeOyeTcss MOCTOSSTHHO XpaHUTh MATpUIly U Mepbl Onm3octeil rpynn. Ha nepsom
mare OOBEOUHSIOT B TPYNIbI T€ OOBEKTHI, NMPU3HAKA KOTOPBIX C TOYHOCTBIO
3amanHoro nopora 6nuzoctu DEL oaunakoBswie. Penienue 3amaun cocTOUT U3 2-X
3TanoB: 1) oOpa3oBaHME HAYAJIBHOIO pa30MEHMs U 2) MOJyYEHUE ONTHUMAJIbHOTO

pa3oueHusl.
s ycrienmrHOW paboOThI ONMMCAHHOTO BBINIE aJTOPUTMAa KJIACTEPH3AIUH
BBITIONHACTCST TIpeaBapuTeNbHas Kinaccudukanusi (TepBBI dTam) — OOBEKTHI

00BEIUHSIOT B TPYIIbBI TaKUM 00pa3zoM, uto0bl RAST(p,l) = 1 ans mro6oii mapsl p,
I; ecniu p u | mpuHaIekKaAT OHOM IpymIIe.

1) [Tycte SK u PK — maccusbl mymnoit N. Eciu PK(1)=0, To i-ii 00beKT ecTh
npencrasutenb i-i rpynmel. Ecmm PK(i) 20 =K, 1o i-ii 00bekT BXOmuT B K-tO
TpyMILy.

Buauane Bce PK(i) = 0, i=1, 2 ...., N, TO ecThb KaXiblii OOBEKT €CTb
IIPEJICTABUTENIb CBOCH COOCTBEHHOM TPYIIIIHI.

2) Opranusyem nukia o i =1,2...N

eciu PK(i) # 0, To mepexo K clieayromemy I;

eciim PK(i) = 0, To ctporm MaccuB cBsizeld SK  I-ro (31eMeHTa) 00bheKTa co
BCEMH CIICAYIOIIAMH:

SK(j)=RAST(@,j) j=itl,it2,.....,N

3) 3atem aBmxemcs ot (i+1) - ro amementa maccuBa SK 10 Tex mop, moka He

BCTPETUM TiepBYyI0 eaunuily. Opranusyem ki | = i+1, i+2, .... N. Eciu SK(j)=1
u PK(j)=0, To j-ii 00beKT 0OBEAMHSAECM B OAHY TPYIIy C I-M, Jenas Jjs 3TOro
PK(j)=1i.

4) Opranmsyem pganee 1ukia | = j+1, j+2, ... N wu ocymiecTBisiem

KOPPEeKTUPOBKY MaccuBa SK:

SK(I) = SK(I)xRAST(j,l) Takum o6Gpa3zom, nadopmaius 06 00pa3oBaHHBIX
rpynmnax cocpenoraunBaercs B MaccuBe PK. KommuectBo rpynmm KG < N, gem
menbiie DEL tem mensbiie KG.

BtopsiM sTanom siBnsieTcs onTUManbHas KiaccupuKarus.

Bektop PK, monydyeHHBId Ha 3Tame NpeIBapUTEIbHON KiaccudUKauu
npeoOpasyeTcsi CIEIyIONUM 00pa3oM: JJIEMEHTHI, BXOJSIIME B OJHY TPYIIIY,
CBSI3BIBAIOTCS B IMIUKJIMYECKYIO TETh (KXl MOCIEIYIONIUI JIEMEHT CChLIACTCS
Ha MPEeAbIAYIIUHI, a TOCIEAHUIN JIEMEHT CChUIAETCS Ha MEPBbIN).

O0benunenre | u K rpynmel cocTouT W3 AByX ImaroB 1) M3meHenwe
yKazaTeled i oOpa3oBaHMs IICTH, CBS3BIBAIOIICH DSJEMEHTHI OO0BCIMHCHHOU

rpymmbl. [Ipu 3TOM TOCHETHUMIA 3JIEMEHT | - i TPYMNIbI CChIIACTCS HA TEPBBIM
aneMeHT K - ¥ Tpymmel, a mociaeaHuil a5eMeHT K - i TpyIbl Ha IEpBBIi 3JIEMCHT B
| - i TpymIe.

2) 3nauenue DLIN(K) = 0, To ecTh K-st rpymimma TUKBUIUPYETCS.
Bce xapakTepuCTUKM BHOBb IOJYYEHHOTO pa30MEeHMs MEepeCcCUUTHIBAIOTCS.
OnemenTsl MaTpuilbl M| Bce mepecuuThiBaTh HE TpEeOyeTCS.
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1) Insa nepecuera anementoB MI(1, 1), MI(2, 1), .... MI(i-1, 1)

Hcnonp3yeTcs dhopmya:
DLIN()MI(j,1)+ DLIN(K)MI(j,k

DLIN(i) + DLIN(K)

=121

2) Hna MI(1,1)
MIi i):[DLIN(i)]ZMI(i, j) +[DLIN(K)]* MI (k, k) + 2DLIN()DLIN(k)MI (i, k)
’ [DLIN(i) + DLIN(K)]?

3) Jlnsa mepecuera SJIEMEHTOB
MIG, i+1): MIG, i+2)....... MI(, KG)
i v PLINOMIG, )+ DLINGOMI (k. ]
(1)= DLIN(i)+ DLIN(K)

, J=1+L1+2,...,KG ,

Tema 4.3. Ilpumenenue napanienusayuu 8bIYUCIUMENbHBIX NPOUECCO8 OJis
2eHepayuu peuleHull 8 CUCmemMax no00ep’HCKU NPUHAMUSL PeUleHULL

[lpaktuueckass pabora Ne  12. TlpumeHeHue  mapaieIu3aiuu
BBIYMCIIUTEIBHBIX MPOLIECCOB ISl peAIM3alUd MOIYJIS OLUEHKU MPUHUMAEMOTO
peIIeHus C UCIOJIb30BAaHMEM MHOKECTBA KPUTEpPUEB (ITOKa3aTeIei)

3ajlaHie  TpakTUYeCKOW  paboThl:  ABTOMATU3MpPOBATH  IPOIIECC
dbopMHpoOBaHUS YNPaBIEHYECKUX PEHICHUI 1Mo moadopy nepcoHana Oanka. s
ATOTO pa3paboTaTh ACPEBO MPUHATUSA PEIICHUN (METOJ UepapXuii), UCIIOIL30BaTh
€ro JUisi TEHEpalMy PEIICHUH MpOrpaMMoN, peaausyrolen mnapajieibHbIe
BbIunceHusa. PopMyIUpOBKa 3a/laud B3siTa U3 CTaThbU B XKypHalie «YTpaBJicHUE
nepconaiom» «llpuBneuenne u HaOOp KaHAUWIATOB B «Anb(da-Oank» (1o
MaTepuaniaM HUHTEPBbIO XKypHaIy «YIpaBieHHe MepcoHaiom»): «B HameM OaHke
paboTalOT BBICOKOMPO(PECCUOHAIBHBIE CIIEHUATUCThI U 3aMevaTeNbHbIE JTIOIU. DTO
BUJTHO TIO TE€M ycCIeXxaM, KOTOPBIX AOCTUT «AJb(a-0aHK» 3a TOIbl CBOEH pabOThD,
- TOBOPUT HayaJbHUK YINpPaBIEHUS KaJpoB, 3apIjiaThl U TPYAOBBIX OTHOIICHHIA
«Anbda-6anka» M. A. ManbixuHa.

Cpennuii Bo3pacT COTPYJIHUKOB OaHKa, BKIIIOYAsl YICHOB IMpaBieHUs, - 34
rofa. [TonOupaetcs mepcoHan, KOTOPBIM XO4eT, yMeeT U MOXKeT pabotarh. B Oanke
BMecTe ¢ (uinamaMyd B permoHax paboraer okosio 4,5 ThIC. YEIOBEK, U CETh
(buIManoB MOCTOSHHO paciiupsieTcs. B 0aHke cyliecTByeT CTEHII MO MOoI00py
nepcoHajga, Ha KOTOPOM OOO3HA4YEHbl TEKYIIME BaKaHCUM U TpeOOBaHUS K
kangunaram. Creng u  cailt B MHTepHere HasbiBaroTca «Ham  HyXHBI
podeccuoHAIBI.

B 6anke ucnosb3yroT ciaeayroIme MeTo bl Habopa rnepcoHaa:

1. Pa3paboTaHbl aHKETBI-PE3IOME, KOTOpbIE KaXKIblii pPaOOTHUK MOMXKET
3aMOJIHUTh M OMYCTUTh B SIIUK, HAXOIAIIUNCS B JIOOOM OTAEICHUM OaHKa W
MIpUHAJJICKAITUN CTy>K0€ yIpaBJIeHUs KaJIpoB.

2. OObsIBICHUS O BAKAHCUAX IMOMEMIAIOTCS B MPOQPWIHHBIX H3TAHMSIX —
«Kommepcante», «BemomocTsix». Orta wuHbOpManus TMpeaHazHAYeHA HE IS
JHOJIeH, aKTUBHO MIMYIINX padoTy, a g paboTaromuX NpodhecCuoHAIOB, KOTOPHIE
10 TeM WY WHBIM MPUYUHAM TOTOBHI TIOMEHSThH CBOE pabouee MecTo.

42



3. Unadopmammst o BakaHcusix pasmemaercs B WurepHete. ExemneBHO
npuxoaut 1o 100 aHker.

4. Opranu3yeTcs CTa)KUPOBKA CTYICHTOB BBICIIUX YUYEOHBIX 3aBE/ICHMUII.

5. Pazmeniaerca undopMmaiusi 0 BakaHCUSAX Ha OaHHEpax Ha cailTax APyrux
KOMITAaHUW, CHEUANIM3UPYIOIIUXCA Ha pa3JIMYHbIX HaNpaBlIeHHSIX OusHeca (B
3aBHCHUMOCTH OT MOTPEOHOCTH B CHEIIHAIMCTAX TOW UM MHOM KBaTU(pUKAILIUN).

6. Jlnga KaHAMIATOB MPOBOASTCS «JIHU KapbepbD», MpeaycMaTpUBAIONINE
co0eceI0OBaHUs C HECKOJIBKUMH PYKOBOJMUTEINSIMU MOAPA3ACIICHUN OaHKa.

7. B «qHsAX Kaphepbl» Y4aCTBYIOT KaJpOBbI€ ar€HTCTBA U BY3bI.

8. Jlna mombopa TON-MEHEKEPOB OaHK TOJB3YeTCS  yCIyramu
PEKpYTEpCKUX areHTCTB, TaK KaK Ha TaKWe MO3UIMU MPHUBJICKAIOTCS 3amajHble
CHEIUATHCTHI.

OT60p nepcoHana NpOXoaUT MO CIAEAYIOIIEH cxeMe:

— MEPBUYHBIN OTOOP NPOBOAUT OTAEN MOAOOPA KaApPOB;

- NpoQEeCCHOHANIBHBIA ~ OTOOpP  KaHAMJATOB  MPOBOAAT  CiIyx0a
yIpaBJICHUS KaJIpoB M CHELHUAINCTHI MOApa3ieieHUl OaHka (BKIOYas TECThl U
ONPOCHUKH,  pa3pabOTaHHble  BEAYIIMMU  CIEUUAIMCTAaMU  CTPYKTYPHBIX
nojApasjeiacHuii 0aHka, 1 codoece10BaHue);

- HAKOHEL, IPOBOJUTCS MHTEPBBIO PYKOBOJIUTEIEM MOJpa3JCICHUS, B
KOTOPOE MOJI0MpaeTCs KaHIuar.

JUis  pemieHuss 3ajadyd  ClE€AyeT pacCMOTPETb, KAaKUMU METOJAMH
OCyHLIECTBJIsIETCS. HAa0Op TepcoHaja Ha KaKue JOJDKHOCTH C  YYETOM
KBAIM(PUKALNK, pa3padoOTaTh IEpPeBO MNPUHATUA pemieHuid. CyuTaercs, 4yTo Ha
JAHHBII MOMEHT MMEETCSl JIB€ BAaKaHCHM Il MEHEIKEPOB BBICILIETO 3BEHA WIIU
CHELMAUCTOB BbICOKOM KBaJU(PHUKALMU, MATh BaKaHCHUN JJIsI MEHEHKEpPOB
CpEIHEro 3B€Ha M CIEeUUaINCTOB, padoTtarommx B OaHke. C y4éToOM H3BECTHOTO
KOJIMYECTBA  BaKaHCUW MO  KOHKPETHBIM  JOJDKHOCTSIM  C(OpPMHUPOBATH
yIpaBJeHUYECKOE pelieHrne o Habope mepcoHana. Cuurtaercsi, yTo B OoTOOpE Ha
JOJDKHOCTH MEHEDKEPOB  BBICIIETO 3BEHA NPETEHAYIOT HE MEHee JBaJlaTh
4eJIOBEK, Ha TOJDKHOCTH CHELUAIIMCTOB CPEAHETO 3BEHA — HE MEHEE CTa YEJIOBEK.

Tema 4.4. @opmuposanue 6a3vl 3HAHUU U PAHHICUPOBAHUE ANLINEPHAMUB C
NpUMEHEeHUeM NApallelbHblX BbIUUCTUMENIbHbIX HNPOYeccos8 npu paspabomke
9KCNEepPmMHbIX cCUCmeM

[lpaktuueckass pabora No 13. ®opmupoBanue 0a3bl 3HAHMK W
paHXUPOBAHKME ABTEPHATUB C MPUMEHECHUEM TMapalIeIbHBIX BBIYHCIATEIHLHBIX
MIPOIIECCOB MPH pa3pabOTKe IKCIIEPTHHIX CUCTEM

3amanue: Paspabotath Moaynb cOopa 3HAHUW OKCIEPTOB C  IEJBIO
YCTAaHOBKA PEUTHHTOBBIX KOA(D(DUIMEHTOB JUIsi pa3IU4HBIX BHUAOB padoT,
BBHITIOJIHSIEMBIMU TIPETIOAABATESIMU BY30B, KOTOPBIA OyIE€T HCMIOIB30BATHCS B
DKCIIEPTHON CHUCTEME I OIEHKH KadecTBa W 3((PEeKTUBHOCTU PabOTh HAYYHO-
MeJIaroruaeckux pabOTHUKOB By3a.

dopMUpOBaHUE CHUCTEMBI KpPUTEPHEB OIEHKM TIperojaBareieii By3a
Oaszupyercs Ha aHaW3€ TPYIOBBIX (QYHKIUNA aKaJeMUYECKUX PaOOTHUKOB,
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3aKpeIUIEHHBIX B MPOQECCHOHAIBHBIX CTaHAAPTaX M KBAIM(PHUKAITMOHHBIX
tpeboBanusix DPI'OC BO. MHOroacnekTHOCTh JEATEIbHOCTH MpernoaBaTelis
BBICIIICH IIKOJBI — OT MPOBECHUS JIEKIHI 0 PYKOBOJCTBA JUCCEPTALMOHHBIMU
UCCIICIOBAaHUSIMH — TpeOyeT IEKOMMIO3UIMH TpOo(GEecCHOHATIBHBIX 3a1ad Ha
U3MEpHUMbIE MOKa3aTean pe3yabTaTuBHOCTH. [IpHu pa3paboTke MOTys SKCIEPTHON
CHUCTeMbl OyIyT YYWUTHIBATHCS YETHIPE KIIIOUEBHIX HAMpPAaBICHUS NEATEIHHOCTH
npenojaaBareneil: ydeOHas paboTa, HAy4YHO-UCCIENOBATENbCKAs JESTEIbHOCTD,
yueOHO-MeToIn4ecKas paboTa, BHEyUYeOHAasi aKTUBHOCTb.

VYuyeOHast paboTa npenonaBaresst 6a3sUpyeTcsl Ha CIEAYIOIINX MOKa3aTesX:
YIOBJIETBOPEHHOCTh  CTYJEHTOB, METOJWYECKOE MAacTepCTBO,  PE3YJbTaThl
oOyueHus, THHOBALIMOHHOCTh METOJIOB, 0OpaTHasi CBSI3b CO CTY/IEHTaAMHU.

HayuHo-uccnenoBarenbckast pabora mpenogaBaTens 0Oasupyercs Ha
CIICAYIONINX MMOKA3aTeNsAX: CTaThs B )xypHase Q1 (Scopus), crates B xypHaiie Q2
(Scopus), crates B xypHaiie BAK, moHorpadus (3apyOexHOe H3]1.), MOHOTrpadus
(poccuiickoe M31.), MATeHT, JOKJIaJ Ha KOH(EPEeHLHH, TE3UChl KOH(EpeHIuH,
TPaHTOBAs AEATEIHHOCTb.

VYyebHo-MeToanueckas padbora npenojaasaresis 0a3upyercs Ha CIEeAYIOLUX
nokazarenax: nojgueli YMK, ydeOHOe mnocobue, METOAMYECKHE YKa3aHuf,
AIIEKTPOHHBIN Kypc, pabouast TeTpaab, (POH OIEHOYHBIX CPEICTB, BHICOJICKIIHH.

BueyueOnast pabotra mnpenopaBarenss OasupyeTcss Ha  CIEIYIOIIUX
NOKa3aTeNsIX: KypaTOPCTBO CTYJIEHYECKHMX TpyII, OOIIecTBeHHas pabora -
OXBaThIBa€T ydacTUE€ B COBETaX U KOMHUCCHSX pa3jMYHBIX ypOBHEH,
npodoprueHTalMOHHas padoTa CO MIKOJIbHUKAMHU.

Bonpocsl K 3a4€éTy 10 JUCUMIITIMHE
1 KakoBbl 0a30Bble NPUHIMUIIBI METOAOJOTHH OO0BEKTHO-OPUEHTUPOBAHHOTO
noaxozaa’?
2 Yro oO3HaUYaeT W KaKUE€ DJJIEMEHTHl BKIIOYAET KJIACC KaK CTPYKTypa
nporpamMmmupoBanus B C++7?
3 Kakue UHCTPYMEHTbl MPOEKTUPOBAHMS aBTOMATU3UPOBAHHBIX CHCTEM C
pUMeHEeHuEM 00bEKTHO-OPUEHTUPOBAHHOTO 0/1x0/1a Bbl 3HaeTe?
4 Yto oznauaer UML?
5 Kakue tunet UML-nuarpamm Bam n3zBectHbi? OxapakTepusyiTe uX HOTAIUU.
6 Kakme  case-cpeacTBa  MOANEPKUBAIOT  SI3bIK  YHU(ULIUPOBAHHOTO
moaenupoBanust UML?
7 Kakue TeXHOJIOTHM MPOrpaMMHUPOBAHUS CYIIECTBYIOT B paMKax OOBEKTHO-
OPUEHTUPOBAHHOW  METOAOJOTMU NPOrPAMMHMPOBAHHUS W IPOEKTUPOBAHHUSA
IIPOTPaMMHOT0 obecrieueHus?
8 Kakue 0a3oBble TMOJOXKEHHUS OOBEKTHO-OPHUEHTHUPOBAHHOM  TEXHOJIOIMH
MPOrpaMMHUPOBAHMS MPUMEHHUTENBHO K S3bIKY ITporpammupoBanus C++7?
9 Kakue Tunel MoAydedl y mporpamm, pa3pabOTaHHBIX Ha OOBEKTHO-
OPUEHTHUPOBAHHOM sI3bIKE TTporpammupoBanus C++7?
10 Kakue momudukaTopsl I0CTyna si3blka nporpammupoBanus C++ mo3BOJSIOT
peann3oBaTh MEXaHU3M UHKAMCYJISAIUNA?
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11 Kak ocymecTBasieTcsi meperpy3ka METOJAOB U KOHCTPYKTOPOB B OOBEKTHO-
OpUEHTHPOBaHHBIX cpenax u B MS Visual Studio 20197

12 Kak peanusyercst MexaHu3m nonumopdusma B C++7?

13 B uém 3axmrodaroTcs MPEeUMYIIeCTBa HKCIOJIb30BaHUA THoJuMopdu3Ma MpH
pa3paboTke mporpamMm?

14 Kak peanuzyercsi HaclieqOBaHUE B OOBEKTHO-OPUEHTHPOBAHHBIX Cpelax U B
MS Visual Studio 2019?

15 B uém 3axirodaroTcs JOCTOMHCTBA HACJIEI0BaHUs IIpU pa3paboTKe nmporpamm?
16 Kakoro Tuma HaclieJOBaHME PEaIU30BaHO B si3blke C++, €ro BO3MOKHOCTH
IIpHu pa3padoTKe MporpamMm?

17 Kak wmoxHO oxapakrepu3oBatb UML, kakue mNOporpaMMHBIE CpPEACTBA
O3BOJIAIOT cTpouTh UML-nuarpammer?

18 Kakue Tunbl guarpaMM BKJIIOYAeT YHU(DUIHUPOBAHHBIN SI3bIK MOJEIMPOBAHUS
UML?

19 Kakue noranmm umeror UML-gumarpamMMbl BapuaHTOB HCIOJNIb30BaHUSA, IS
YEero OHU NMPUMEHSIOTCS?

20 Kakwme nHotaumu umeror UML-guarpamMmbl KiaaccoB, JUisi Ye€ro OHM MOTYT
WCIIOJIb30BaThCA?

21 Kakwue wotarmuu umeror UML-muarpaMMbpl B3aUMOJCHCTBUS, JJISI YEro OHU
MOTYT MCIIOJI30BaThCS?

22 Kakune HoTauuu umMeroT UML-nuarpammel 1€ITEIBHOCTEN, AJI YErO0 OHU MOTYT
UCITI0JIB30BATHCsA?

23 Kakue Hotanuu umeror UML-guarpaMMbl COCTOSIHMM, JJI1 Y€ro OHU MOTYT
UCITI0JIB30BATHCs?

24 Kakue Hotanuu umeroT UML-auarpaMMbl KOMIIOHEHTOB, ISl YETrO OHM MOTYT
WCIIOJIb30BaThCA?

25 Kakue Hotauuu umeror UML-nuarpammel pazmenieHusi, Juisi 4ero OHU MOTYT
WCIIOJIb30BaThCA?

26 Kakwne notanuu umeror UML-nuarpaMMsel TOCHEN0BATENBHOCTH, JIS1 YETO OHU
MOT'YT HCTIOJIB30BaTHCS?

27 Kakme HoTaumym uMeErOT koomneparuBHble UML-muarpammel, 1y 4ero oHu
MOT'YT HCTOJIB30BaTHCS?

28 Kakne noraumu nmeror UML-auarpaMmsel peanu3aiuu, A 4Yero OHU MOTYT
UCITI0JIB30BATHCs?

29 Yto Takoe «MOelb KU3HEHHOTO LMKJIA MIPOrpaMMHOT0 OOeCTeueHUs», KaKue
Mozenu Bam n3BecTHbI?

30 Kakue crammm M 3Tanbl KU3HEHHOIO IMKJIA ABTOMAaTU3MPOBAHHBIX CHCTEM
orpaxkeHsl B ctangapte ['OCT P 59793 «ApromaTusupoBaHHble cuctembl. CTaaun
CO31aHUAN?

31 Kakue npouecchl )KU3HEHHOTO UKJIA TPOTPAMMHBIX IPOAYKTOB OTPAXKAKOTCS B
cranagapre 'OCT P MCO/M3BK 12207-2010 «MudopmanmoHHas TEXHOJIOTHSI.
CucremHass W mporpamMmHasi uHXeHepus. [Ipolieccbl KU3HEHHOTO IIMKJIa
MPOTrPAMMHBIX CPEICTB»?
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32 Kakue ocnoBHble nmonoxenun crangapra ['OCT P MCO/ MDBK 25010-2015
«Uudopmanmonnsie TexHonornu. CucTteMHass W MPOrpaMMHAas HWHKCHEPHS.
TpeOoBaHHs M OLIEHKAa KadyecTBa CUCTEM H MPOrPAMMHOIO OOECIEUYECHHS
(SQuaRE). Mogenu kagecTBa cUCTEM U MPOTPAMMHBIX MPOTYKTOB?

33 C kakuMH dTamaMy KXU3HEHHOTO IUKJIA MPOTPAaMMHBIX IMPOIYKTOB CBsI3aHa
rpynna mpoueccoB coriamienus, obo3Hauennas B ['OCT P UCO/MOBK 12207-
20107

34 C kakuMH STanamMu >KM3HEHHOTI'O LMKJIA IPOrPAMMHBIX IPOAYKTOB CBs3aHa
rpymnmna npoieccoB mpoekta, obo3znauerHnas B 'OCT P UICO/M3K 12207-2010?

35 C kakuMu 3TanamMu >KM3HEHHOTI'O IMKJIA IPOrPAMMHBIX IPOAYKTOB CBs3aHa
rpynmna TexHU4eckux mpoueccoB, obo3HauenHas B 'OCT P UCO/MOK 12207-
20107

36 C KakuMH dTanamu >XKU3HEHHOTO LUKIJIA MPOrPAMMHBIX NPOAYKTOB CBS3aHA
rpynia MpoLecCOB OPraHM3allMOHHOIO O0€CleueHus MPOeKTa, 0003HAaYeHHas B
'OCT P UCO/MBK 12207-2010?

37 C KakuMH dTanamu >KU3HEHHOTO LHWKJIA MPOrPAMMHBIX NPOAYKTOB CBS3aHA
rpyIIia MpoLecCcOB peann3aluy IporpaMMHOro cpeactsa, oboznauennas B 'OCT
P NCO/M3K 12207-2010?

38 C KakuMH dTalamu XU3HEHHOTO IHMKIJIA MPOrPAMMHBIX NPOAYKTOB CBS3aHa
rpymnmna MnpoueccoB NOJAEPKKUA MPOrPaMMHOTO CpeacTBa, obo3HaueHHas B ['OCT
P NCO/M3K 12207-2010?

39 C kakuMH 3TanamMu >XKM3HEHHOTI'O ILMKJIA IPOrPAMMHBIX HPOAYKTOB CBs3aHa
rpynmna IpoOLECCOB  MOBTOPHOTO  IPUMEHEHUS  IMPOTPAMMHBIX  CPEJICTB,
obo3nauenHas B 'OCT P UCO/M3K 12207-20107

40 Kak MOXHO 0XapaKTepru30BaTh MOJIETh KaueCTBa MPOTrPaMMHOTO o0ecrieyeHus ?
41 Kakue mokaszarejid KauecTBa MPOTPAMMHBIX NMPOoAyKTOB ykazaHel B ['OCT P
NCO/ MDK 25010-2015?

42 Yto Takoe Bepu(UKaIMS IPOTPAMMHOTO TIPOAYKTA, KAKOBHI €€ LIeJIN U 3a1a4u?
43 Kakue Metoasl Bepu(UKauy IporpaMMHOro odecredeHuss Bam nu3BecTHbI?

44 Kakue wu3BeCTHBI ATambl MPOBEACHHUS BEPUPUKALMH MPOTPAMMHOIO
oOecrnieueHus?

45 Yto Takoe BamuaalUs MPOrPaMMHOIO MPOAYKTa, KAKOBHI €€ 1eU U 3a1aun?

46 Kakue MeTopl BaTUAAIIMU MPOrpaMMHOT0 obecrieueHrsi Bam n3BecTHbI?

47 Kakue BHUIBI MCTBITAHUN TIporpamMMHOro obecrneueHus: onpeneneHsl B ['OCT
34.603-92 «udhopmanronHas TEXHOJIOTHSI. Bue WCTIBITAaHUI
aBTOMATU3UPOBAHHBIX CUCTEM)?

48 Kak pazpabaTeiBaeTCd MNporpaMMa aBTOHOMHBIX HCHBITAHUM, KaKOBBI €€
pazaennl?

49 Kak pazpabarbiBaeTcsd IporpaMma KOMIUIEKCHBIX HCIBITAHUM, KaKOBBI €€
pa3nensi?

50 Kax pazpabarbiBaeTcsi mporpaMma MNPUEMOYHBIX MCIBITAHUNA, KAaKOBBI €€
pas3nensi?

51 B uém 3akiroyaroTcs 1eid, 3a1a4i U NPUHIUIIBI TECTUPOBAHUS MTPOrPaAaMMHOTO
oOecrnieueHus?
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52 Kak MOXHO Kiaccu(UIUPOBaTh METOJUKH TECTUPOBAHUSA MPOrPAMMHOTO
obecrnieueHus?

53 Kak peanm3oBaHa TEXHOJIOTHS apaJiebHOTO nporpammupoBanus MS Visual
Studio 2019?

54 Kakue mporpamMMHbIe KOMIIOHEHTHI BKJIIOYAeT cpeaa mporpammupoBanus MS
Visual Studio 2019 mist mporpaMMUpOBaHUS TapaJLICIBHBIX BBIYUCIUTEIHLHBIX
MPOLIECCOB?

55 Kakyro apxurektypy umeeT nporpammuas cpena MS Visual Studio 2019 c
BO3MOKHOCTSIMU OpraHU3alUU MapalIeIbHbIX BHIYMCICHUA?

56 Kakue KOMIIOHEHTBl MMeeT OubMoTeka mapaiienbHbix maodionos (PPL) MS
Visual Studio 2019?

57 Yrto Takoe Oubiamoreka acMHXpOoHHBIX areHToB MS Visual Studio 2019, kakoe
OHa UMeeT Ha3HaYeHue?

58 Yro Takoe MeHeKep pecypcoB cpeabl mporpammupoBanus MS Visual Studio
2019 ¢ BO3MOXKHOCTAMM OpPTraHM3alUM NApaJUICIbHBIX BBIUYMCICHHUN, KaKOBAa €ro
OCHOBHas1 QyHKITHS?

59 Kakue (pyHKIMM BBITOJHSIET MEHEIKEP PECYPCOB CPEIbl IPOTrPAMMHUPOBAHHMS
MS Visual Studio 20197

60 Yto o3HauaeT JaM0O/1a-BhIpaskeHUE?

61 Kakoif cuHTaKkcuC y JsiMOaa-BbIpaXKEHU N ?

62 Jl;1s1 cero UCoJb3yTCS JIIMO/1a-BhIPAKCHUS ?

63 Kakue anroputmpl BKIIOYAIOTCA B OMONMMOTEKY MapaieIbHBIX MIa0JIOHOB
(PPL) MS Visual Studio 2019?

64 Kaxoe Haznauenue y anropurma «parallel for»?

65 Kakoe Haznauenue y anropurma «parallel for each»?

66 Kakoe HaznaueHue y anroputMma «parallel transform»?

67 Kakoe Ha3zHaueHwne y anroputma «parallel reduce»?

68 K KaKoi rpyIine OTHOCSITCS AJITOPUTMBI «parallel sorty,
«parallel buffered sort», «parallel radixsort»? Kakue kmaccel 3a1a4 oHU pemiaroT?
69 Ilouemy HEOOXOIMMO HCIMOJIB30BATh MEXAHU3M HMCKJIIOUYEHUH MpHU pa3padoTKe
IporpaMM, peaan3yroInuX MapaieabHble BEIUNCIUTEIbHBIC Tporiecchl Ha C++?
70 [Ins kakuxX THUIOB OMIMOOK, BO3HHUKAIOIIMX IPHU BBIIOJIHEHUH MNPOTPAMM C
napajyieIbHBIMA BBIYMCIUTEILHBIMU TIPOIIECCAaMHU, HEOOXOAMMO pa3pabaThiBaTh
COOCTBEHHBIE MEXaHU3MbI 00PAOOTKH UCKITIOUEHUHN ?

71 Kakue UCKIIOUEHHS CO3/Aal0TCS TPH  BBIMOJHEHUW  TapauieIbHBIX
BBIUHCIIUTENBHBIX MPOIECCOB B MIPOrpaMmMax?

72 Kaxk ocymiectBisieTcst 00paboTKa UCKIIIOUCHUI cpeioit BeimosHenuss MS Visual
Studio 2019 nporpamm ¢ napayieTbHBIMUA MTPOIIECCAMU ?

73 Tlouemy mnpu pa3paboTke mporpaMM ¢ TapauIeIbHBIMU MPOIeCCaMu
HeoO0Xo[MMa TIIaTeIbHas OIICHKA pelraeMoi 3a1auu niepe] MPUMEHEHHEM MOJCIN
BETBJIEHUS-COEIUHEHUA?

74 Jlna yero ucnosb3yercs anroput™ «parallel invoke»?

75 Uto Takoe JOXKHBIA JOCTYII, MOYEMY OT HEro OTKa3bIBAIOTCS MPHU pa3paboTKe
nporpamm?
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76 Kakue uncrpymentst MS Visual Studio 2019 ucnone3ytorcst st 00paboTku
U30010paKEeHUI?

77 Kakue ormepanii MOTYT BBITIOJHATHCS HAJT U300paKCHUSIMU?

78 Kak mpoucXOoAuT B MOJENM IMOTOKA JTAHHBIX B3aUMOJICHCTBHE HE3aBUCHUMBIX
KOMITOHEHTOB TIPOTPAMMBI JPYT C IPYyrom?

79 Kakue neiicTBUS BBITIOJHSIOT HA dTAax CO3AaHMs CETH N300paKeHU?

80 Kakue BrI 3HaeTe a1eMeHTHI ceTH 00paboTKH N300paKeHni?

81 Uto Takoe kinactepu3anus JaHHbIX?

82 Kak M0O»HO KJ1acCU(UIIUPOBATH AITOPUTMBI KJIacTepU3aIuu?

83 Kak MOKHO 0XapaKTEpPU30BATh HEMEPAPXUUYECKHUE AJITOPUTMBI KJIACTEpU3ALUN?
[IpuBenuTe NpUMEpPHI TAKUX AIITOPUTMOB.

84 Kak MOXHO OXapakTepu30BaTh HEPAPXUUECKUE AITOPUTMBI KIIACTEPU3ALUN?
[IpuBenauTe npuMephl TAKUX aITOPUTMOB.

85 IlpuBenute npuMepsl NPAKTUYECKON peaan3alny alrOpuTMOB KIACTEPU3ALNU
C MPUMEHEHUEM TapasuienbHbIX Beraucienuii B MS Visual Studio 20197

86 Kakue MeTpuKu JUisl OLIEHKU CTENEHU OJIM30CTH KJIacTepU3yeMbIX OOBEKTOB U
CTEIMECHU CIUIOYEHHOCTHU KJIACTEP-TPYIII, pa3inyuus pa3IMuHbIX KiacTep-Tpymi Boi
3Haere?

87 Kakne MeTOIbl TEHEpAMU PELIEHUN NPU PEAIM3alUd UTPOBBIX CTPATETUN B
KOMIIBIOTEPHBIX Urpax Brl 3Haere?

88 Kak MO0XHO HMCHOJIb30BaTh paclapajleIMBAaHUE BBIYMCIUTEIBHBIX MPOILECCOB
JUISL IPEACTABIICHUS] KOHEYHBIX aBTOMATOB U T€HEPAIUU PEIIEHUI ¢ UX TTOMOILBIO?
89 Kak MO0XHO HCHOJIb30BaTh paclapajieIMBAHUE BBIUYUCIUTEIBHBIX MPOLIECCOB
JUISL TIPEJICTAaBIICHUS JIEPEBBEB pEIICHUN (MeToJa Hepapxuil) W TeHepaluu
pELIEHUI C UX TOMOIIbIO?

90 Kak MOXHO HMCIOJB30BAaTh PACHapAILICIUBAHUE BBIYUCIUTEIIBHBIX MPOLIECCOB
JUISL IPEACTABIICHUS] KOTHUTUBHBIX KapT U T€HEpaIliy PEUIEHUN ¢ UX TTOMOIIbI0?

91 Kak MOXHO HMCMOJB30BAaTh PACaAPAILICITUBAHUE BBIYUCIUTEIBHBIX MPOILIECCOB
JUISL  HAaXOXKACHUS ONTUMAJbHBIX YINPABJICHUYECKUX PEUICHUH C TMOMOIIbIO
ABOJIFOIMOHHBIX AJITOPUTMOB?

92 Kakue MomenM MOXHO HCMOJIb30BaTh I NPEJACTABICHUS 3HAHUM B
DKCHEPTHBIX CUCTEMAX?

93 Kakue MeTo/ibl IKCTIEPTHOM OIIEHKU MOKHO MCIIOJIB30BaTh JIJIsi cOOpa 3HAHUM C
1EJIbI0 HAMTOJIHEHUSI 0a3bl 3HAHUHM DKCIIEPTHONU CUCTEMBI?

94 Kak mnpou3BOAUTCS OLEHKA COTJIaCOBAHHOCTHM MHEHHMH 3KCIEPTOB IpHU
dbopmupoBaHny Oa3bl 3HAHUN?

95 Kak ¢ momoIp0 napauieIbHbIX BBIYUCICHUN MOKHO peau30BaTh BHIBOJ Ha
3HAHUAX?

96 UYrto Takoe Heu€TKas JIOTMKAa M KaK OHA HMCHOJIb3yeTcd Ui (opMalu3alvu
3HaHUU W BBIBOJIa HAa 3HAHUSIX B DKCIIEPTHBIX CUCTEMax?

IIpumepsl TeCTOBBIX 3aJaHUM
1). YcraHoBUTE COOTBETCTBHE MEXKJYy HA3BAaHHUEM CTAJWM >KU3HEHHOTO IIMKJIa
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aBTomatuszupoBaHHon cuctemsl mo 'OCT P 59793-2021 «ABToMaTtu3upoBaHHbIE
cuctembl. CTaluu CO3IaHUA» U COIEpKaHUEM paboT, Ha HUX BBITIOTHSIEMBIX:

- ®opmupoBanue TpeOOBaHUI K aBTOMAaTU3UPOBAaHHOU cucTteMe - COOp TaHHBIX 00
O0BEKTE aBTOMATH3ALIMKA W OCYIIECTBISIEMBIX BUJAX JESATEIBHOCTH, MPOBEICHUE
OLICHKH KadyecTBa (PYHKIIMOHUPOBAHUSA OOBEKTA, BBIABICHUE MPOOJIEM, pelIeHUE
KOTOPBIX ~ BO3MOXXHO  CpPEACTBAMU  aBTOMATU3allMM, OLEHKa (TEXHUKO-
HPKOHOMHUYECKAs, CoLMaibHass M T. H.) LEJIECOOOPa3HOCTH  CO3JIaHUs
aBTOMAaTU3UPOBAHHOM  CHCTEMBI, IIOATOTOBKA  MCXOJIHBIX  JAHHBIX  JUIA
(dopMupoBaHus TPeOOBAHUN K aBTOMAaTU3UPOBAHHON CUCTEME C XapaKTEPUCTUKOM
0o0BbEKTa aBTOMATHU3AllMM, ONMHCAHMEM TPEOOBAaHUN K CHUCTEME, OTPaHUYCHUSIMU
JOIYCTUMBIX 3aTpaT Ha pa3paboTKy, (HOpMyIHpPOBKY U opopMIIEHHE TpeOOBaHUMN
I0JIb30BaTeNel (3aKka3urka) K aBTOMaTU3UPOBAHHOM cUCTEME.

- Pa3paboTka KOHLIENIMM aBTOMAaTU3MPOBAHHOM cucTeMbl — OpraHnu3anus-
pa3pabOTYUK MPOBOJMUT JETalbHOE H3yYeHHE OOBEKTa aBTOMATH3aLUU U
HEOOXOAMMbIE Hay4dHO-uccienoBarenbckue padorsl (HUP), odopmustor u
yTBepk1a0T otuetsl 0 HUP, nmpoBoadr pa3paboTKy anbTepHATHUBHBIX BAPUAHTOB
KOHILIENIIMM  CO34aBa€MOM  aBTOMATHU3UPOBAHHOW CHUCTEMBI M IUIAHOB HX
peanu3anuy, NPOBOAAT OLEHKY HEOOXOAMMBIX PECYpPCOB Ha HMX pead3aluio U
oOecrieyeHne PyHKIMOHUPOBAHHUS, & TAKKE OLEHKY IMPEUMYIIECTB U HEJOCTATKOB
Ka)KJ0ro BapuaHTa. /lanee BBIOJIHAIOT CONOCTABIEHUE TPEOOBAHUN MOJIb30BATENS
U XapaKTEepUCTUK IMPEAJaraéMod CHCTEMbI, BBIOOpP ONTHUMAIBHOIO BapHAaHTA,
OIIpEEIICHNE NOPsAJIKA OLIEHKHA KayeCTBa U yCIOBUWA NPUEMKU CUCTEMBI, IIPOBOIST
OIEHKY 3P (PEKTOB, MOTYIAEMbIX OT CUCTEMBI.

- Texnuueckoe 3amanue — Pa3paboTka W yTBep)KIEHUE 3aKa3uUKOM H
UCIIOJTHUTENIEM  pabOT  TEXHUYECKOro  3aJaHusi  Ha  MPOEKTUPOBAHUE
aBTOMATU3WPOBAHHOW CHCTEMBI.

OCKu3HbIM TpOoeKT - Pa3paboTka mnpenBapuUTENbHBIX MPOEKTHBIX PELICHUN IO
CUCTEME U C€ YacTsM, B paMKax KOTOPOM Ompenenstorcss (pyHKIuH
aBTOMATU3UPOBAHHON CHCTEMbI, (QYHKUIMU TMOJCHCTEM, UX LIEIM U Ha3HAuYEHUE,
COCTaB KOMIUIEKCOB 3aJ1a4 U OTAEIBHBIX 3a7a4, PEIIAEMBIX aBTOMATU3UPOBAHHOMN
CUCTEMOM, KOHUENUMU HHPOPMALMOHHON 0a3bl, €€ YKpyNHEHHas CTPYKTypa,
non0op cucTeMbl yhpaBieHHss 0a30l  JAHHBIX, ONpEJEJIEHUE COoCTaBa
BBIUMCIIUTENLHOM CHCTEMbI, (PYHKIMHA K MapamMeTpoOB OCHOBHBIX IMPOrPaMMHBIX
CPEACTB.

2). YCTaHOBHUTE COOTBETCTBUE MEXKIY T'pyIIoil mporeccos, onpenenéHasix ['OCT
P UCO/M3BK 12207—2010 u ux xapakTepUCTUKAMHU:

[Tpoueccel cornamenuss — I'pyrnna nporeccoB >KM3HEHHOTO LUKJIA TPOrPaAaMMHOTO
OpOAYKTa OMNpeneNsieT IEHCTBUS, HEOOXOAMWMBbIE s BBIPAOOTKH COTJIAIICHUN
MeXAy ABYyMs opranuzauusamu. Eciu peanusyercs npouecc npuoopereHus, To OH
oOecreynBaeT CpeicTBa JUIsl MPOBEACHUS J1€T0BOM NEATEIbHOCTH C MOCTABIIIMKOM
MPOJIYKTOB, MPEAOCTABISIEMbIX JI MPUMEHEHUS B (DYHKIIMOHUPYIOUIEH CHUCTEME,
yciiyrax MOAJIEPKKU 3TOM CUCTEMBbI MJIM 3JE€MEHTaX CHUCTEMbI, pa3pabOTaHHBIX B
paMKax MpOeKTa.
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[Tporecchl OpraHM3alMOHHOTO OOecleyeHusl MpoekTa — ['pynma mpoiieccoB
KU3HEHHOTO0 IMKJIAa TPOTPAMMHOTO MPOJAYKTa IMO3BOJSIET  OCYIIECTBIATH
MEHE/KMEHT BO3MOXKHOCTEH OpraHu3alfii MpHoOpeTaTh U MOCTABIATH MPOTYKTHI
WIM YCIIYTH Yepe3 MHULUAIU3ALNIO, TOJJIEPKKY U YIpaBICHUE MPOCKTaMU. DTH
IpOIECChl  00ECTeUNBAIOT Pecypchl W HH(PACTPYKTYpy, HEOOXOIUMBIE IS
MOJIZICPKKU TPOEKTOB, U TAPAHTUPYIOT YAOBIETBOPEHNE OPTaHU3AIMOHHBIX LIETeH
U YCTAaHOBJICHHBIX coramieHuid. OHHM HE TMPEeTEeHAYIOT Ha pOJib MOJHOU
COBOKYIMHOCTH JICJIOBBIX TMPOLIECCOB, PEATU3YIOUUX MEHEKMEHT JIeJIOBOM
NeSATEILHOCTH OpPTaHU3aIuu.

[Ipoueccsl mpoekra — JlaHHas Tpynma MOPOIECCOB JKU3HEHHOTO IUKJIA
MPOrPaMMHOTrO MPOAYKTa BKIIIOYAET MPOLIECCHl MEHEIKMEHTA MPOEKTa, KOTOpPbIE
UCIIOJIB3YIOTCSL  JUISl TUIAHUPOBAHUS, BBIMIOJIHEHUS, OLEHKH M  YIpaBJICHUS
OPOABMKCHUEM TPOEKTa, W TMPOLECChl MOMJICPKKH TMPOEKTa, KOTOPHIE
00€eCIEeYnBalOT BBINOJHEHUE CIEUUATUM3UPOBAHHBIX LIeJied MEHeIKMeHTa. B
paMKax JaHHOW TPYIIIBI MPOIECCOB BHITIOMHSIETCS CO3JaHUE W Pa3BUTHE TUIAHOB
MPOEKTa, OIEHKA (PAKTUYECKOTO BBIMIOJHEHUS U TPOABIKEHUS OTHOCUTEIIBHO
TUTAHOBBIX 3a/IaHUH U yTIPaBJICHUE BBIOJHEHUEM MTPOEKTa BILIOTH 10 TTOJHOTO €T0
3aBEPILICHUS.

3). Kommnekc XapakTepuCTUK MPOTPaMMHOTO TMPOJIYKTa, OMPEACIISIOMNX
CIOCOOHOCTH BBINIOJIHATH BO3JI0KEHHbIE Ha HEro (DYHKIUU, HA3bIBAETCA ..........
IPOrpaMMHOro obecrieueHus (OTBET yKa3aTb B MUMEHUTEIbHOM MaJEKe)

4). K mnoka3zarensiM KayecTBa HIPOrpaMMHOr0 OOECHEYEHUs MOKHO OTHECTH
CJIEYIOIME TPU NOKA3aTes:

- (pyHKLIMOHAJIBHOCTb,

- HaJIe)KHOCTb,

- Y100CTBO UCIIOIb30BaHUS,

- JE€TKOCTB,

- OTKa30yCTOMYUBOCTb.

5). TlocraBbTe B COOTBETCTBHE XapaKTEPHCTUKaM TIOKa3aTeleld KadyecTBa
nporpaMMHoro ooecrneuenus, onpenenéuusiM B cranaapre [ISO/IEC 25010:2011,
Ha3BaHHE MOKA3aTENEH:

- @YHKYUOHANILHOCMB — DTOT MOKa3aTelb 03HAYAET, YTO MPOTPAMMHBIN MPOAYKT
BBITIOJIHAET BO3JIOKEHHBbIE HAa HEro 3a/Jayd, OTBEYaeT 3aJaHHBIM MOTPEOHOCTSIM
noJib3oBaTesie. JlaHHBIM acreKkT mpesrnoiaraeT NPaBWIbHYIO U TOYHYIO padoTy,
COBMECTHMOCTH BCEX BXOJSIIMX B COCTaB KOMIIOHEHTOB.

- Haoeoxxcnocms — DTOT moOKazarenb O3HaudaeT OecrepeOOilHOE BBIMOTHEHHUE
MIPOTPAaMMHBIM MPOJYKTOM BO3JIaraéMbIX HAa HETrO 3a/la4y Ha 33JIaHHBIX YCIOBUAX B
TE€YEHHE YCTaHOBJICHHOT'O BPEMEHHU.

- FO3abunumu (yoobcmeo ucnonvsoganus) - ITOT TMapaMeTp XapaKTepUu3yeT
CTeNeHb YyA0o0CTBa MPOrpaMMHOTO OOEecnedYeHusl sl MOJb30BaTeNiel, €ero
HaTJISAHOCTD, JIETKOCTD AKCIUTyaTallui U U3YYCHHS.

- Dghpexmusnocms — ITOMY TIOKA3aTEIIO0 COOTBETCTBYET CTENEHb OOECIICUCHUS
IPOrPaMMHBIM TPOAYKTOM HEOOXOAMMOW MPOU3BOIUTEIBHOCTH TPU 3aaHHBIX
YCIIOBHUSIX.
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6). B 3aBucMMOCTH OT BO3MOXKHOCTEH 3amycka KOJa Ha WCIIOJIHEHUE IpH
TECTUPOBAHUU TMPOTPAMMHOIO OOECIHEUEHHUsI €r0 MOXKHO KIacCU(PUIMPOBATH HA
(YKakHuTE 1Ba METOZA):

- CTaTUYECKOE,

- TUHAMHUYECKOE,

- IETePMUHUPOBAHHOE,

- CTOXaCTUYECKoe,

- IPEIMETHOE.

7). VYcraHOBUTE COOTBETCTBUE MEXKAY MPOIEIYpOH TECTUPOBaHHS H e
cCoZiep’KaHWeM TpPU PACCMOTPEHUHM KJIACCU(PHUKAIMU BUIOB TECTHUPOBAHUS
IPOTPaMMHOT0 00ecreueHus B 3aBUCUMOCTH OT IieJiei TeCTUPOBAHUS:

- @yuxyuonanvnoe mecmuposanue (functional testing) — Hampasneno Ha
IPOBEPKY KOPPEKTHOCTH BBITOJHCHHS (DYHKIUH, pealn30BaHHBIX B IPOrPAMMHOM
IPOIYKTE.

- Heghynxyuonanvnoe mecmuposanue (non-functional testing) — TectupoBanue
aTpuOyTOB KOMITOHCHTOB WJIM aBTOMATH3UPOBAHHOW CHCTEMBI, HE OTHOCSIINXCS K
obecrnieueHuIo €€ PyHKIIMOHATIBHOCTH.

- Tecmuposanue npouzsooumenvrocmu (performance testing) — Omnpenenenue
CTaOMIIBHOCTH W TIOTPEOJICHHSI PECYpPCOB B YCIOBUSX PA3IMYHBIX CIIEHAPHCB
WCITOJIb30BaHUS U HArpy30K, BOSHUKAIOIINX PH pad0Te IPOrpaMMHOTO MPOAYKTA.
- Haepyszounoe mecmuposanue (load testing) — OmnpeneneHue wim cOop
MoKaszaTelied  IPOM3BOJMTEIBHOCTH M BPEMEHHM OTKJIMKAa  IPOrpPaMMHO-
TEXHUYCCKON CHUCTEMbI WM YCTPOMCTBA B OTBET HA BHEIIHHH 3alpoC C IEIbIO
YCTAaHOBJICHHMSI COOTBETCTBUS  TpeOOBAaHUSM, NPEIbIBIIEMBIM K JaHHOU
aBTOMATU3UPOBAHHOU cUCTEME (YCTPOUCTRY).

- Tecmuposanue macwmabupyemocmu (Scalability testing) — TectupoBanue
MIPOTPAMMHOTO MPOAYKTA UM aBTOMATHU3UPOBAHHOW CHUCTEMBI, KOTOPOE MU3MEpsET
MIPOU3BOAUTEIILHOCTh KOMITBIOTEPHON CETH WJIM aBTOMAaTH3UPOBAHHOW CHUCTEMBI B
YCIIOBHSIX, KOTJIa KOJIMYECTBO TOJH30BATEILCKUX 3alPOCOB YBEIUYMBACTCS WIIN
YMEHBITIACTCSI.

8). OOcnemoBanue o00beKTa U OOOCHOBaHHME HEOOXOAMMOCTH  CO3IaHHS
aBTOMATU3UPOBAHHOM  CHCTeMBI, a Takke (opmupoBanwe TpeOOBaHUI
I0JIB30BaTEIICH (3aKa3urKa) K aBTOMAaTH3UPOBAHHOM CHCTEME OCYIIECTBISCTCS Ha
ATAME  Kevrrrrnnnnnnn. K aBTOMAaTHU3MPOBAHHOW CHCTEME», OIpPEACIEHHOM B
craugapre ['OCT P 59793-2021 AptomaTu3upoBaHHbIE cHCTeMbl. CTaguu
co3manusa. (B oTBere yKkazarhb Ha3BaHWE CTaIWW KWU3HEHHOTO  IIMKJIA
ABTOMATHU3WPOBAHHOW CUCTEMBI TI0 KOHTEKCTY (hpasbl)

9). Nsyuenue oOBEKTa aBTOMATH3AIlMU, MPOBEICHHUE HEOOXOAMMBIX HAYYHO-
HCCIIEIOBATEIbCKUX pabor, pa3paboTka BapUAHTOB KOHIICTIIIUH
aBTOMAaTHU3MPOBAHHOMN CHUCTEMBI, BEIOOD BapuaHTa KOHIIEITIIAN
aBTOMATU3UPOBAHHON CHCTEMBI, yIOBJICTBOPSIONIETO TPEOOBAHUAM ITOIH30BATEII,
JUTSL  TIOCIICAYIOIIETO TPOCKTUPOBAHMSI, BBIMOJHACTCS HA OTAle K...............
ABTOMATHU3MPOBAHHON CHUCTEMBI», omnpenenéHHoM B ctaHgapre ['OCT P 59793-
2021 AsrtomarusupoBaHHble cucTeMbl. Ctamuu co3gaHus. (B oTBere ykaszaThb
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HAa3BaHUE CTAIWM JKU3HEHHOTO IIMKJIAa aBTOMATH3UPOBAHHOW CHCTEMBI TIO
KOHTEKCTY (hpa3bl)

10). Pa3paboTka u yTBEpXKIACHHE 3aKa34YMKOM ¢ HCIOJHUTEIEM padoT
TEXHUYECKOTO 3aJlaHusi Ha TIPOCKTHPOBAHWE AaBTOMATH3WPOBAHHOM CHCTEMBI
OCYILECTBIISIETCA HA ATANE «....e'wnnnnnn.. », onpenenéuHom B crangapre ['OCT P
59793-2021 AstomaTusmpoBaHHbIe cucTembl. Craguu cosnmanus. (B otBete
yKa3aTh Ha3BaHHUE CTAJIUU KU3HEHHOTO LIMKJIa aBTOMATU3UPOBAHHON CUCTEMBI)
11). Pa3paboTka MPOEKTHBIX pEIICHUNH aBTOMATU3UPOBAHHOM CHCTEMBI, €€
00ecIeynBaIIMX MOJICUCTEM U MPOTPAMMHBIX MOJYyJIEH, pa3paboTKa 3a/laHuil Ha
IMPOCKTUPOBAHUE B CMEXKHBIX YacTAX IMPOEKTAa OOBEKTa aBTOMATHU3AIUH,
pazpabotka u odopMIIEHHE JOKYMEHTAallUM Ha TOCTaBKy W3AENUN s
KOMILJIEKTOBAHUSI ~ aBTOMATU3UPOBAHHOM CUCTEMBI M (WIM) TEXHUYECKUX
TpeOOBaHUM (TEXHUYECKUX 3aJaHU) HA UX pa3pabOTKy OCYIIECTBIISIETCS Ha dTare
S », ompemenéanom B cragmapre [OCT P 59793-2021
ABTOMaTH3UpOBaHHbIe cuctembl. CTaauu co3nanus. (B oTBere yka3zath Ha3BaHUE
CTa/INH KU3HEHHOTO IMKJIa aBTOMAaTH3UPOBAHHOW CHCTEMBI)

12). Pa3zpaboTka paboueii TOKyMEHTAallUM Ha aBTOMAaTU3UPOBAHHYIO CUCTEMY H €€
4acTH, pa3pab0TKa WM aJanTanyds TPOTrpaMMHOTO OOCCICUYCHHS W APYTHX
MOJICHCTEM  aBTOMAaTHM3MPOBAHHOW  CHCTEMBI  OCYIICCTBJISETCS Ha  dTame
Qv », omnpenenéuHnom B crapmapre [OCT P 59793-2021
ABToMatu3upoBaHHble cucteMbl. Ctaauu co3ganus. (B oTBeTe yka3zaTh Ha3BaHUE
CTa/INM >KU3HEHHOTO IMKJIa aBTOMAaTHU3UPOBAHHOM CUCTEMBI)

13). [ToaroroBka 00bekTa aBTOMATH3AIIMK K BBO/IY aBTOMAaTU3UPOBAHHON CHCTEMBI
B JICWCTBHE, MOJArOTOBKAa M OOy4YeHHE TepCcOoHaia, MPOBEIECHUE CTPOUTEIIHHO-
MOHTQ)XHBIX, IYCKOHAJIAJJOUYHbIX pPadOT, HEOOXOAMUMBIX JUISl OIKCIUTyaTalluu
aBTOMATU3UPOBAHHOW CHCTEMBI, MPOBEACHUE TMPEABAPUTEILHBIX HCITBITAaHUH,
OTBITHOM OJKCIUTyaTallik W TPUEMOYHBIX WCIBITAHUH aBTOMATU3HPOBAHHOM
CHUCTEMBI OCYIIECTBIISICTCS HA JTAIME ............... , OTNPENEIEHHOM B CTaHAapTe
I'OCT P 59793-2021 AstomaTtusupoBaHHble cucTembl. Craamm co3manus. (B
OTBETE yKa3aTh Ha3BaHHWE CTAJAWM >KU3HCHHOTO IMKJIa aBTOMATH3UPOBAHHOM
CHUCTEMBI C OCHOBHBIM CJIOBOM B UMEHHUTEITHHOM ITaJICHKE)

14). YcTaHOBUTE COOTBETCTBHE MEXKy TOHATUSMHU:

- Tecmuposanue npoecpammuozo obecneuenus (Software Testing) — IlpoBepka
COOTBETCTBHS ~ NPOTPAMMHOTO  TPOAYKTAa  TPEABABISIEMBbIM  TPEOOBAHUSM,
oOecrieueHne YBEPEHHOCTH B KadyeCTBE MPOTrPAMMHOTO O0OECIICUeHHUs, TMOUCK
OUYEBHUJIHBIX OIMMOOK B MPOTPAMMHOM OOECIEYCHHH, KOTOPBIC JODKHBI OBITH
BBISIBJICHBI JI0 TOTO, KaK WX OOHAPYKaT MOJIb30BaTEIA MPOTPAMMBI.

- Bepugpuxayus (verification) — Ilporiecc OlIeHKH aBTOMaTU3UPOBAHHOW CHCTEMBI,
YTOOBI TOHATH, YAOBIECTBOPSIOT JM PE3yJbTaThl TEKYIIETO 3Tama pa3pabOTKH
YCIIOBUSIM, KOTOPBIE€ ObLIN C(HOPMYTUPOBAHBI B €70 HAYaJIE.

- Bamuoayus (validation) — OrnpeneneHue COOTBETCTBUS pa3padaThIBAEMOIO
MPOTrPAMMHOTO O0ECIICUCHHUS OKHMJAHUSAM M IOTPEOHOCTSAM TIOJB30BATENs, €T0
TpeOOBAHUIM K CUCTEME.

15). YnopsgouuTte Tamnsl TECTUPOBAHUS MPOTPAMMHOIO MPOIYKTa B IOTHYCCKOM U

52



BPEMEHHOM MOCIIEI0BATEIBHOCTH UX BBIOJIHEHUS:

Orarn 1 - AHanu3 pa3pabOTaHHOrO MPOrPAMMHOI0 ITPOTYKTa

Ortan 2 — U3yuyenne TpeboBanuil K pa3paboTKe MPOrpaMMHOTO MPOAYKTa

Oran 3 - Pa3paboTka cTparerud TECTHPOBAHWS W IUIAHUPOBAHUE TMPOIEAYP
KOHTPOJISI KaueCTBa MPOrPaMMHOTO MPOTyKTa

Oran 4 - Co3gaHue TECTOBOM JOKYMEHTALMM W TECTOB JUIsl MPOTrPaMMHOIO
POJIyKTa

Oran 5 - TecTupoBaHue NPOTOTUIIA TPOTPAMMHOTO TIPOTYKTA

Ortarn 6 - OCHOBHOE TECTUPOBAHKE MPOTPAMMHOTI0 ITPOTYKTa

Oran 7 — Crabunu3zanusi mporpaMMHOTO MPOJIyKTa

Oran 8§ — [lepenaua B sKCIUTyaTaIMIO IPOrPAMMHOTO MPOAYKTA.

16) OcHOBHBIE  MOPUHLMIBI  OOBEKTHO-OPUEHTUPOBAHHOM  METOJIOJIOTHH
MPOEKTUPOBAHUSA MTPOTPAMMHOTO 00ECTICUEHUS:

- MHKATICYJISAIINS,

- ICKOMIIO3HIINS,

- uepapxus,

- poOaCTHOCTS.

17). OOBEKTHYIO MOJICIb OIIPEICIISAIOT:

- MHKATICYJISIINS,

- MOYJIbHOCTb,

- uepapxus,

- CTPYKTYpUPOBAHHOCTb,

- abcTparupoBaHue,

- OJTHOTUITHBIE OOBEKTHI.

18). JlonoyHUTEIbHBIC 3JIEMEHTHI 00 BEKTHON MOJICITH:

- TUTTA3AITHS,

- abcTparupoBaHue,

- apaJiyieNien3M,

- YCTOMYHUBOCTb,

- SKBUBAJICHTHOCTb.

19)  OcHoOBHBIE  TUPUHIUNBI  OOBEKTHO-OPUCHTUPOBAHHOH  TEXHOJIOTUH
IPOrPaMMHUPOBAHHUS:

- UHKATICYJISAIIHS,

- moaumMophusm,

- YCTOMYUBOCTb,

- HacJeI0BaHue,

- CTPYKTYpUPOBAHHOCTb.

20). Nukancynsius - 370 ....

- TMOJXO0JI, TTO3BOJIAIONIUN H30JUPOBaTh MHTEp(Peiic 00BeKTa, OTpa)Karoluil ero
BHEIITHEE MMOBEICHNE, OT BHYTPEHHEH peann3aliii 00beKTa,

- MOJIX0/1, 0a3UPYOMIUICS Ha PYHKIIMOHAILHON JIEKOMIIO3UIINH,

- TIO/IXO/1, TIO3BOJISIOIIUH CO3/IaTh UEPAPXHUIO KJIACCOB,

- 3TO OTrpaHMWYCHHE, HAKJIAJIbIBAEMOE Ha KJIACC OOBEKTOB M MPEIMSITCTBYIOIIEE
B3aMMO3aMEHSIEMOCTH Pa3TUYHBIX KJIACCOB.
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21). OOBEKTHO-OPUEHTUPOBAHHBIN TIOIX0]] Oa3upyeTcs Ha ...

- (pyHKIIMOHAIBHOMN TEKOMITO3UIIUN HCCIEAYEMOTO 00BEKTa U CUCTEMBI,

- 00BEKTHOH JIEKOMITO3UIIUH HCCIIEAYEMOTO 0ObEKTA UITH CUCTEMBI,

- IEKOMIIO3HIIMH CUCTEMBI Ha KJIAcChl, 00bEIUHSIONINE OJHOTUITHBIE OOBEKTHI.
22). VHKancynsimuio KIAacCOB PETYJIHPYIOT CIHEIUalbHbIe KIIOYEBBIC CJIOBA,
UMEHYEMBIC ...

- TUTEepaIaMH,

- MoaH(HUKATOPaMH JIOCTYyTIA,

- KJIF0YaMH,

- YIPaBISIOMUMU KOHCTPYKITUSIMHU.

23). OnHOTHITHBIE O0BEKTHI TPYIITHUPYIOTCS B ...

- TIOJIA,

- METOJIBI,

- KJIACCHl,

- MOJIYJIH.

24). Kitaccel rpynmupyroTcs B ....

- (paitnsl,

- TTaKETHI,

- TPYIIIB,

- IO/ICUCTEMBI.

25). Kiacce cocrour u3 ...

- TEJIO KJjacca,

- MOJTyJIb KJIacca,

- TTaKeT,

- 3aroJIOBOK KJjiacca.

26). Kitacc MoXeT BKIIOYATH ...

- TIOJIA,

- METOJIBI,

- KOHCTPYKTOPHI,

- aTpuOYyTHI,

- TIOKa3aTeJH.

27). UML —»5710 ............

- SI3BIK TTporpamMmupoBanus kiacca 4GL,

- SI3BIK MAHUITYJISIIIUN PEISIIMOHHBIMY JIaHHBIMH,

- YHU(DUIIMPOBAHHBIN S3BIK MOJICITUPOBAHUSA,

- CPEICTBO YIIPaBIEHUS MTPOCKTaAMU TI0 pa3pab0TKe MPOrPaMMHOT0 00ECTICUECHMSI.
28). Kiaccel, MOCTymHBIE W3 JIOOBIX KJIaCCOB M JIIOOBIX ITAKETOB HMMEIOT
MoAU(UKATOP IOCTYTIA ...

- private,

- public,

- native.

29). Kumaccel, mocTymHbIE B Mpeneiax JaHHOTO MMakeTa HWMEIT MOIU(pUKATOP
JOCTyTIA ...

- myctou (6e3 monudukaropa),
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- private,

- abstract,

- public.

30). Kitaccel, K KOTOPBIM HMEIOT JIOCTYI TOJIBKO OOBEKTHI ATOTO KE KJIacca, HMEIOT
MOAU(PUKATOP TOCTYTIA .....

- mycToii (6e3 MmoaudukaTopa),

- abstract,

- public,

- private,

- protected.

31). Kiacchl, K KOTOPBIM MMEIOT JOCTYI TOJBKO KJIACCHI-HACICIHUKUA, UMECIOT
MOAU(PUKATOP IOCTYTIA .....

- mycTou (6e3 monudukaropa),

- abstract,

- public,

- private,

- protected.

32). CBOMCTBO KJIACCOB M OOBEKTOB, IMO3BOJISIOIICE 3aMMCTBOBATh YEPTHI APYTUX
KJIACCOB, HA3bIBACTCH .....

- UHKAITCYJIAIINS,

- MOJTyJIbHOCTb,

- HacleZl0BaHue,

- moooue.

33). MexaHuszm 00BEKTHO-OPUEHTUPOBAHHBIX cpen, MO3BOJIAFOIIU I
pa3pabOTYMKaM WCIIOB30BAaTh OJIHOMMEHHBIE METOAbl U  KOHCTPYKTODHI,
Ha3bIBACTCA .....

- IeperpysKa,

- abcTparupoBaHue,

- moauMopdusm,

- YCTOMYUBOCTb.

34). OngHOMMEHHBIE METOJIbI M KOHCTPYKTOPBI, COJEpKallhuecs B Kiacce,
Ha3bIBAIOTCH ...

- a0CTpaKTHEHIE,

- IeperpyXKeHHbIE,

- puHanbHBIC,

- TUHAMUYECKHE.

35). MexaHusM, TO3BOJSIOIIAA  TOBBICHTH  HAAEKHOCTH  IPOTPAMM,
pa3pabaThiBaeMbIX B 00bEKTHO-OPUEHTHPOBAHHBIX CpejlaX, Ha3bIBACTCH . ....

- MEXaHHU3M BUPTYaJIbHOHN MaMsITH,

- MEXaHM3M HCKJIIOUYCHHH,

- MEXaHM3M JBOMHOM 3aIlUTHI,

- MEXaHU3M UHTEP(EHCOoB.

36). Bce ommOKky, BOSHUKAKOIIUE B MPOrpaMMax, pa3paboTaHHBIX HaA si3bike C++,
OTHOCSITCA K ......
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- kitaccy Exception,

- knaccy Error,

- kitaccy RuntimeException,

- kitaccy |OException,

- Pa3HBIM KJIaCCaM.

37). Bce uckirodeHus, BOSHUKAMONIUE B MPOTrpaMMax, pa3padOTaHHBIX Ha SI3BIKE
C++, oTHOCSTCS K KJIaccy ....

- exception,

- error,

- RuntimeException,

- IOException.

38). Jlnst BBISIBJIICGHWS yYacCTKOB MpPOTPaMMbI, Ha KOTOPBIX MOTYT BO3HHMKATh
OlIMOOYHbIE W COOWHBIE CUTyallud, UCHOJIb3YEeTCSd KOHCTPYKLIUS ....., KOTOpas
MO3BOJISIET 0003HAYUTH OXPAHSAEMbIN Y4aCTOK TPOTrPAMMBI:

- try — catch,

- do — while,

- for-break,

- break — continue.

39). VYcraHOBUTE COOTBETCTBHE MEXKIY OIMCAHHEM MEXaHHW3Ma OOBEKTHO-
OpPUEHTPOBAHHOTO MporpaMMupoBanusi B C++ 1 ux Ha3BaHHEM

- Tlonumopguzm epemenu Komnunsayuu (CTATUUECKUNA MOIUMOPGU3M WU
neperpysKa METOJIOB) — Mexanusm 00BbEKTHO-OPUEHTUPOBAHHOTO
MpOrpaMMHUPOBAHUsA, MPU KOTOPOM (PYHKIMS WM OIMEpaTop MOTYT OBbITh
MEPErPYKEHBI HECKOJIIBKAUMH PEAIN3ALNUSIMU, KOTOPBIE OTINYAKOTCS IO KOJIUYECTBY
Wi tanam napamerpos. [loaxoasmias peanuzanusi BbIOMpaeTcss HA OCHOBE THUIIOB
apryMEHTOB BO BPEMsI KOMIIWJISALIUY.

- Illonumopgusm epemenu @vinonHenus (AMHAMUYECKUNH TOTUMOP(U3M WU
nepeonpeesieHie  MeToloB) - MexaHusM  0O0BEKTHO-OPHUEHTUPOBAHHOIO
MPOTrPaMMUPOBAHMS, TPU KOTOPOM BUPTyaidbHas (QYHKIUSA, ONpenenéHHas B
0a30BOM KJ1acce, mepeonpeensieTcss PyHKIuen ¢ TeMH Ke UMEHEM M CUTHATYpO
B mnpou3BogHoM kiacce. [logxomsmias dyHKIMS 11 BbI30Ba OMPEIEISETCS BO
BpeMs BBINOJHEHUSI HAa OCHOBE (PAKTHMUECKOTO THUIMA OOBEKTa, Ha KOTOPBIN
YKa3bIBaeTCsl.

- OouHouHoe (eduncmeeHHoe) HacledosaHue — MexaHu3M OOBEKTHO-
OpPUEHTHUPOBAHHOTO NPOTrPaMMHMPOBAHUSA, TNPH KOTOPOM  KJIACC—HACIIEIHHK
CO3IaETCs OT OAHOTO POJIUTEIBCKOTO KJIacca.

- MHnoowcecmsennoe Hacnedoganue — MexaHU3M OOBEKTHO-OPUEHTHPOBAHHOTO
MIPOTPaMMHUPOBAaHUs, IMpPU KOTOPOM KIACC-HACIEOHUK CO3HAETCA OT JBYX
POAUTEIBCKUX KIACCOB.

- Bupmyanvnoe mnacnedoéanue - MexaHu3M 0O0BEKTHO-OPUEHTUPOBAHHOTO
MMPOrPaAaMMHPOBAHHUSI, IIPU KOTOPOM KJIACC-HACIEAHUK CO3MAETCA M3 KJacca, B
KOTOPOM €CTb BUPTYAJIbHBIE METO/IBL.

40). B sa3pike mnporpammupoBaHusi C++ CYIIECTBYIOT CIICAYIOIIME BHIbI
noyimMopdusma:
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- mouMop(u3M BpeMeHU KOMITUJISIITUH,

- MOAUMOP(HU3M BpEMEHU BBIIOJIHEHNUS,

- MOAUMOP(HU3M BpEMEHU COOPKH MPOTrPaMMBI,

- MOAUMOP(HU3M BPEMEHU UCIIOJHEHHSI IPOIPAMMBI.

41). VHu4YTOXKEeHUE OOBEKTOB B IMPOrpaMMax, pa3pa0dO0TaHHBIX Ha si3bike C++,
BBIIIOJIHSETCS C IOMOIIIBIO:

- KOHCTPYKTOPOB;

- IECTPYKTOPOB;

- crienMalibHOTrO Metoaa System.gc();

- METOJIOM, Pa3pabOTaHHBIM TPOTPAMMUCTOM,

- (pparMeHTOM KO/1a, HAIMCAHHBIM TPOTrPAMMUCTOM.

42). M KOHCTPYKTOpa, pa3pabOTaHHOTO B KJaccax Mmporpamm Ha si3eike C++

- COBIIAAACT ¢ UMCHEM KJIaCcCa, B KOTOPOM OH COJACPIKUTCH,

- COBIIAAAa€T C UMCHEM OJHOI'O U3 MCTOAOB KJIacca,

- COBIIAAACT C UMCHEM IIaKE€Ta, BKIIIOYAIOIICT O conepmamnﬁ €ro KJjacc,
- UMCCT YHUKAJIbHOC UM B IIPCACIax Kijiacca,

- UMCCT YHUKAJIbHOC UM B IIPCACIaX IMaKCTa.

43). lnarpaMMbI KJIACCOB OTOOPAKAIOT ......

- mH(OPMAITMOHHBIC TMPOIECCHI, MPOTEKAIOIINE B HCCICIOBAHHON MPEIMETHOM
obnacTu,

- OTHOIIICHUS MEXKTy O0BEKTaMH U KJIACCAMU,

- CTaTUYECKYI CTPYKTYpy IMpeaMeTHOW o0sact (0OBEKTHON MOJENnn) WIn
IPOTPAMMBI,

- TMHAMHYECKHUE TIPOIIECCHI, TPOTEKAIOITUE B MPEAMETHON 00JaCTH U OTPAKEHHBIC
B 00BEKTHOM MOJIEIIH.

44). JluarpaMMbl B3aUMOJICHCTBHS TOKA3bIBAIOT .. ..

- Iporecchl 0OMeHa coo0IeHUsIMU (MHPOpMaITUel) MKy KJIacCaMH,

- IOPSOK B3aMMOJICHCTBHSI KJIACCOB i OOBEKTOB,

- XpOHOJIOTHIO B3aUMOICHCTBHUS 00BEKTOB KJIACCOB BO BPEMECHHU,

- OTJIeTIbHBIE TIPOIIeCChl OOMeHa UH(OpMaIIUEH.

45). HoTaruu quarpaMm B3auMOACHCTBHS BKITFOYAIOT:

- IPSIMOYTOJIbHUKH, 0003HAYAOIINE KIIACCHI,

- HaIpaBJICHHBIC CTPEIIKH,

- OBaJIbI, 0003HAYAIONINE COOOIICHHS,

- BEpTHUKAJIbHBIC MTPSMBIC, 0003HAYAIOIITUE IMHUN KU3HH OOHCKTOB.

46). JluarpaMMbl BapUaHTOB UCIIOIB30BAHUS TIO3BOJISIIOT MIPEICTABUT . ....

- OM3HEC-TIPOIECCHI, MPOTEKAIOIINE B IPEAMETHOM 00J1acTH,

- IOTOKH TIepEMEIICHHS HHPOPMAIIHH,

- poriecchl 00padboTKM MH(MOPMALINH,

- CTPYKTYPY UCCIICTyEMOUN CHCTEMBI.
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47). UM necTpykrop Tr000OTO Kjacca, CO3MaHHOTO B IpOrpaMMe Ha S3bIKEe
nporpammupoBanus C++, OyeT HAUMHATHCA C ....... :

- AIMEHH KJacca, JJIsl KOTOPOro OH CO3/1aH,

- CUMBOJIA «~»,

- CIyeOHOTO citoBa «destry,

- ciryke0Horo cnoBa «Destructory,

- T1000T0 pa3peméHHOr0 CUMBOJIA JUIsl UMEH UACHTU(UKATOPOB, 3aJaHHOTO
POrPaMMUCTOM.

48). KoHnentyansHOW OCHOBOW OOBEKTHO-OPUEHTHPOBAHHOTO TIOAXO0JA SIBISETCS
......... (Yka3aTh OTBET B BUJIE CIIOBOCOYETAHHS B UMEHUTEIBHOM I1aJIEXKE)

49).  YHUQUIHMPOBAHHBIA  S3BIK  MOJCTHPOBAHHS,  NPUMEHSEMBIA IS
MOJICJIMPOBAHUSI M TPOECKTUPOBAHUS CIIOKHBIX CHUCTEM B paMKax OOBEKTHO-
OPUEHTUPOBAHHOTO MOAX0/1a, 0003HAYAETCSI OPUTUHAIBHOM aO0OpeBUATYPOH ......
50). Mexanu3Mm OOBEKTHO-OPHEHTUPOBAHHON TEXHOJIOTUH IPOrPAMMHPOBAHUS,
KOTOPBIN CBA3BIBAET KOJI BMECTE C 00padaThIBAEMbIMU UM JAHHBIMU U COXPAHSET
UX B 0€30IaCHOCTHM KaK OT BHEUIHErO BIMSHHUSA, TaK OT OHIMOOYHOIrO
WCIIOJIb30BAHUs, SIBISIOIIMNCS 3alMTHOM OO0OJOYKOM, MPENOXpaHSIOMIEeH KOI M
JAHHBIE OT MPOU3BOJIBHOTO JOCTyINA M3 JIPYTUX KOJOB, ONPENEIECHHBIX BHE 3TOH
000J10YKH, HA3BIBAETCS ..... (CJIOBO YKa3aTh B UMEHUTEIHLHOM MaJIEKeE)

51). MexaHu3M, peaNn30BaHHBIH B OOBEKTHO-OPHEHTHUPOBAHHBIX Cpelax
IPOrpaMMHUPOBAHMSI, KOTOPBINA MO3BOJSET MCMIOJIB30BATH OJWH HMHTEpdeEic s
oOmiero kjgacca JEHUCTBUN, MPUYEM CHEHU(PUUYECKOE ACUCTBUE OIMpPEHesIeTCs
TOYHOW TPHUPOAOW CUTYALMH, STOT MEXAHU3M TAKXKE XapaKTEPHU3YIOT KaK «OJIMH
uHTEpPENC, MHOIO METOJOB», HA3bIBAETCA ........... (yka3aTb OTBET B
UMEHUTEILHOM TaJIeXKe)

52). Korcrpykropsl B C++ He HaCIEIYIOTCSI, OHU BBI3BIBAIOTCS, KOTTIA ...............
- IOYEpHUH KJ1acc co3AaéT CBOM OOBEKT,

- 0a30BBIN KJIaCC CO3/1aET CBOM OOBEKT,

- 0a30BbIN KJIACC UHUITUATIU3UPYET CBOM OOBEKT,

- YIOMHUHAETCS B TporpaMme umsi 6a30BOro Kjacca,

- YIOMHUHAETCS B IpOrpaMMme UMs JOYEPHEro Kiacca.

53). lan dbparmeHT mporpaMmbl Ha si3bike C++:

class Complex {

public:

double re, im;

double abs() { return sqrt(re*re+im*im); }};

B kmacce Second co3nanu o0bekT A kimacca Complex: Complex A,

3arem pemwin BbI3BaTh MeToi abs() oObekTa A. YKaKUTE BEPHBIM CHHTAKCHC
BBI30BA METO/A.

- double pp=A.abs();
58



- A.abs();

- double pp = A::abs();

- double pp = A..abs();

- int ff = A.abs();

54). YcraHOBUTE COOTBETCTBHE MEXAY IIA0JOHAMU MapajuieIbHbIX aJITOPUTMOB U
pealln3yeMbIMH UMHU (yHKITUSMU:

- Anroputm «parallel_for» — MuorokpaTHOe BBITONHEHHE OIHOW W TOH Ke
MapaJuIeIbHOM 33/1a4H,

- AnroputMm «parallel_fory - TTogepikka BIOKEHHOTO TTapajuIeIN3Ma,

- Anroputm mapauienm3ma «parallel_for_each» - OmHoBpeMeHnHOe BBITOJIHEHHE
3aj1a4 B UTEPATUBHOM KOHTCHHEpE,

- Anroputm mnapatenusma «parallel_invoke» - Bemmonnenune nHabGopa 3amad
napauiesbHoO,

- Anroputm «parallel_buffered_sorty - BrimosHeHrne napaieibHOW COPTHPOBKH.
55). YcraHOBUTE COOTBETCTBHE MEXKY IIa0IOHAMU MMapaJIJICIbHBIX aJITOPUTMOB H
pean3yeMbIMH UMHU (DYHKITUSMHU:

- Auroput™m  «parallel_transform» - BeinoaHeHrne MHOXKECTBA — Omeparui
napajuie/in3aiuu TaHHbIX,

- AmroputMm «parallel_reduce» - VYmMmHOXeHHEe TNOCIEIOBATEIBHOCTH MaTPHII,
YMHOKCHHE BEKTOPA Ha MOCJIC0BATEIIEHOCTh MATPHII,

- Anroput™m «parallel_sort» - Bemmonaenue mapamiensHONH COPTUPOBKH,

- Anroputm «parallel_radixsorty - BeimonmHeHrne napamieibHOM COPTHPOBKH.

6.2. Onucanue mokasareseil M KpUTEPHEB KOHTPOJISI yCIIeBaeMOCTH,
ONUCAHME KA OLlEHUBAHUA

JIJist OLleHKH 3HAHWM, YMEHHI, HABBIKOB U (POPMUPOBAHUS KOMIIETEHIUH 110
JUCUUIUIMHE TPUMEHSETCA TpPaJWLHUOHHAs CHCTEMa KOHTPOJII M OIEHKHU
YCIIEBAEMOCTH CTYAECHTOB.

B 0oCHOBY TpagullMOHHOM CHCTEMBI MOJIOKEHBI IPUHIUIIBI, B COOTBETCTBUU
C KOTOPBIMU MPOUCXOIUT (POPMUPOBAHUE OLEHKH 3a OTBET (pEUIeHUE TecTa),
OCYILLIECTBISIETCS B XOJE TEKYLIEr0 M IMPOMEXKYTOYHOIO KOHTPOJISI 3HAHUHI
oOyyJarommxcs.

Tabnuua 7 - Kpurepuu o1ieHKH yCTIeBaeMOCTH

Kpurepuu ouenku OneHka

OtnnyHO CtymeHT B y4eOHOM CEMECTpe  BBIIIOJHUI  BCE
MpaKkTUYeCKue padoThl, YBEPEHHO, MPaBUIBHO, MOJHO,
0e3 HETOYHOCTEH U OMIMOOK OTBETUJI IIOJABJISAIOIIEE
OOJBIIMHCTBO TEOPETHUECKUX BOIMPOCOB, MPEAIOKEHHBIX
[IperoaBaTeieM IpU UX MPOBEPKE, cAail 3a4€THBIA TECT
Ha OLIEHKY «OTJIMYHO» (MpaBWJIbHO BbINOJHUA Oosee 90
% TECTOBBIX 3aJIaHUN).
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Xoporio CtyneHT B y4yeOHOM CEMECTpPE BBINIOJHWI  BCE
MpakTUYeckue paboThl, TPaBUIBHO, TIOJIHO HW C
HEOOJBITUMHA HETOYHOCTSMHU OTBETWJ  IOJIABJIAIOIICE
OOJIBIIIMHCTBO TEOPETUUYECKUX BOMPOCOB, MPEATIOKEHHBIX
npenojaBaresieM IpU UX MPOBEPKe, cAal 3a4€THBIA TECT
Ha OIIEHKY «XOPOIIIOo» (IIPaBUJIbHO BBIMOJHUI Oosiee 75 %
1 MeHee 90 % TeCTOBBIX 3a1aHU).
VYnosnerBoputenbHo | CTyIGHT B y4eOHOM  ceMeCTpe  BBINOJHIII — BCE
MPaKTHYECKHE paboTHI, IPaBUIILHO OTBETHUJI
OOJIBIIIMHCTBO TECOPETUUECKUX BOIPOCOB, MPEIJIOKEHHBIX
npenojaBaresieM IpU UX MPOBEPKE, cAan 3a4ETHBIA TECT
Ha OLICHKY «YyJIOBJICTBOPUTEIHHOY» (MPABUIBHO BBIMOTHUI
oostee 60 % u MeHee 75 % TECTOBBIX 3aJIaHUI).
HeynosnerBopu- | CTyageHT B Y4eOHOM CEMECTpe HE BBIIIOJHWI BCE
TEJIbHO MpaKkTU4eCKue paboThl, HEMPABUIBHO, HEMOJHO W/WIH C
OomMrOKaMU  OTBETWJ  OOJIBIIMHCTBO  TEOPETUUYECKUX
BOIIPOCOB, TIPEJIOKEHHBIX IIpErnojiaBaTeyieM Mpu HUX
poBepKe, MO0 BOOOIIEe HE MOT CPOPMYIIUPOBATH OTBETHI
Ha BOIIPOCHI MpenojaaBareis, CIajl 3a4€THBIM TECT Ha
OIICHKY «HEYJIOBJIETBOPUTEIHLHO» (IIPABHJIBHO BBITTOJHII
MeHee 60 % TeCTOBBIX 3aIaHUI).

7. YueOHO-MeTOaM4YecKOe U  UH(POPMALMOHHOEe  o0ecreyeHHe
TUCHUTITTHHBI

7.1 OcHOBHas1 JIMTEpaTypa
1 OOBEKTHO-OPUEHTUPOBAHHOE TPOrpaMMHUpOBaHKe: yueOHoe nocooue / B. B.
JlozoBckui, E. H. llTpekep, E. C. Janunosuu [u 1p.]. — Mocka: PTY MHUPDA,
2025. — 484 c. — ISBN 978-5-7339-2498-4. — TexkcT: 2neKTpoHHbIH // JIaHb :
3NIEKTPOHHO-OnOmoTeuynas cuctema. — URL: https://e.lanbook.com/book/493547
— PexuM nocryna: st aBTopu3. M0JIb30BaTEIIeH.
2 Bocc, M. TlapamrensHoe nporpammupoBanue Ha C++ ¢ MOMOIIbIO OMOIMOTEKH
TBB: pykoBoactso / M. Bocc, P. Acenxo, [I. Peitnnepc ; mepeBo ¢ aHTIIMICKOTO
A. A. Couakuna. — Mocksa: JIMK Ilpecc, 2020. — 674 c. — ISBN 978-5-
97060-864-7. — Tekct: onekTpoHHBIN // JlaHb: 3IEKTPOHHO-OMOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/179500 — Pexum noctyma: yis
aBTOPHU3. I10JI30BATEIIEH.
3 KOpuna, T. A. OOBEKTHO-OPHUEHTHUPOBAHHOE NPOrPAMMHPOBAHUE: Y4EOHO-
Metoaudeckoe mocooue / T. A. FOpuna. — Owmck: CuoAlU, 2023. — 72 c¢. —

TekcT : anexkTpoHHBIN // Jlanb: 31ekTpoHHO-OMOIMOTeYHast cuctema. — URL:
https://e.lanbook.com/book/338576 —  Pexum  goctyma: sl aBTOpUS3.
IIOJIb30BATEIIEH.

4 Tlau, Il. PeaktuBHOe mporpammupoBanue Ha C++ / II. Ilaii, II. AGpaxawm;
nepeBoy ¢ anrymiickoro B. FO. Buaauka. — Mocksa : JIMK Ilpecc, 2019. — 324
c. — ISBN 978-5-97060-778-7. — Texkct: snexTpoHHbldd // JlaHb: 3JIEKTPOHHO-
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oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/131698 — Pexum
JOCTYIIA: JIJIs1 aBTOPHU3. TIOJIb30BATEICH.

7.2. JlonoiHUTEIbHAS JIATEPATYpPa
1 Varep, A. FO. O0BbeKTHO-OpUEHTHPOBAHHOE MPOTPAMMHUPOBAHUE: YUCOHUK / A.
FO. YHrep. — Mocksa: PTY MUPDA, 2023. — 102 ¢. — ISBN 978-5-7339-2051-

1. — TekcT: anmeKkTpoHHbIN// JIaHb: 3eKTpoHHO-0MOMHoTeuHas cuctema. — URL:
https://e.lanbook.com/book/398276 — Pexum  jgoctyma: s aBTOPHS3.
II0JIb30BAaTEIIEH.

2 Mypmun, A. I'. OOBEKTHO-OPHEHTHPOBAHHOE MPOTPAMMHpPOBAHHUE: YydeOHOE
nocobue/ A. I'. Mypnun, B. A. Mypnuna, M. B. fInaesa. — Kpacnonap: KyoI'TVY,
2021. — 151 ¢. — ISBN 978-5-8333-1059-5. — TekcT: anekTpoHHbIH // JlaHb:
SJICKTpOHHO-OMOMMoTeunass cuctema. — URL: https://e.lanbook.com/book/
231569 — Pexum mocTyma: i1 aBTOPH3. TI0JI30BaTEIICH.

3 Jlo3oBckuit, B. B. O0beKTHO-OpHEHTHPOBAHHOE MTPOTPAMMHPOBAHHE ;| yUeOHO-
Metoauyeckoe nocodue / B. B. JlozoBckuit, B. A. Mopo3zos, A. A. I'onoi10060B. —
Mocksa: PTY MUPDA, 2024. — 107 ¢. — ISBN 978-5-7339-2120-4. — TexkcrT:

ANEKTPOHHBIN //  JlaHb:  3lEKTpOHHO-OMONMOTEeuHas cuctema. —  URL:
https://e.lanbook.com/book/405227—Pexum JOCTYyTIA: ISt aBTOPU3.
II0JIb30BATEIIEH.

4 I'pumm, P. TlapannenbHoe mnporpamMmmupoBaHue Ha coBpeMeHHoM C++. Urto
KaKJbIM mpodeccroHaN JI0JKEH 3HATh O MapajuielIbHOM IporpammupoBanuu / P.
['pumm; nepeBon ¢ anrnuiickoro B. FO. Bunauka. — Mocksa: JIMK Ilpecc, 2022.
— 616 c. — ISBN 978-5-97060-957-6. — Tekct: snextponHsii // Jlaus:
3NIEKTPOHHO-OnOmoTeyHas cucrema. — URL: https://e.lanbook.com/book/314870
— Pexxum noctyna: aist aBTOpU3. MOJIb30BaTEIEH.

7.3 MeroauvecKkue yKasaHHMs, pEKOMEHJAALUMH U ApPyrue MaTepuajbl K
3aHATHAM
1 IIporpammupoBanue. COopHUK 3ajau: yueOHoe mocoodue s By30oB / O. T
Apxunos, B. C. baracosa, II. B. I'peukuna [u ap.]; non penakuueit M. M. Mapas.
— 3-e m3a., crep. — Cankr-Ilerepoypr: Jlanp, 2025. — 140 ¢. — ISBN 978-5-
507-50516-6. — Tekct: onexkTpoHHBIN // JlaHb: 3IEKTPOHHO-OMOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/443291— Pexum nocryma: mmst
aABTOPHU3. MTOJIB30BATEIICH.
2 Dutonu, Y. [lapamnensHoe nporpammupoBanue Ha C++ B neiictBun. [Ipaktrka
pa3pabOTKN MHOTOIOTOYHBIX TIpOorpamMm: yuebHoe nocodue / Y. DHTOHU; IEPEBOT
¢ anrnuickoro A. A. CounkuH. — Mocksa : JIMK Ilpecc, 2012. — 672 ¢. —
ISBN 978-5-94074-448-1. — Tekct: »dJIeKTpOHHBIN / JlaHb: 2JIEKTPOHHO-
oubnnoreunas cuctema. — URL: https://e.lanbook.com/book/4813 — Pexum
JIOCTyTa: JIJIsl aBTOPH3. TOJIH30BaTEICH.
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8. Ilepeuenn pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAUMOHHON CeTH
«HTEepHET», HEOOXOTUMBIX /1JI51 0CBOECHUS TUCUMUILINHBI
1 Muoronorounocts U Thread Pool B C++ URL: https://habr.com/ru/articles/

738250/ (OTKpBITHIH JOCTYI)

2

[TapamnensHOE

IIPOTPaMMHUPOBAHNE B

Visual

C++

URL:

https://learn.microsoft.com/ru-ru/cpp/parallel/concrt/parallel-algorithms?view=
MSVC-170 (OTKPBITHIN JOCTYM)

IIpOrpaMMHUPOBaHUE B
https://assets.ctfassets.net/9pcn2syx7zns/141QeznoklOLamcZY6ZoA/dac493bca99

3

3c510felddlaebd62e302/parallel-programming.pdf (oTKpbITHIN AOCTYIT)

[TapannensHOE

C++

URL:

4 TlporpammupoBanne Ha C, C# wu Java URL: https://vscode.ru/prog-
lessons/potoki-v-visual-cpp-primer-realizatsii-i-ispolzovaniya.html (OTKPBITHIH
JOCTYI)
9. IlepeyeHb MPOrpPaMMHOI0 O0ecIeYeHus!
Tab6muma 8 - [TepeueHs mporpaMMHOTO OOECTICUCHUS
Ne HaumenoBanue T'on
. HaumeHoBanu Tun
n/ pazaesa yueOHoO ABTOp | paspador
€ MporpaMMbl MpPOrpamMmblI
n JAUCHUTLTHHBI KH
1 [Tema 1.1. MS Windows OmneparroHHast Microsoft | 2010 u
Merononorus MS Office cHucTeMa MO3%kKe
00BEKTHO- (MS Penakrop crnaiinos
OPHEHTUPOBAHHOI'O PowerPoint)
0JIX0/1a Pa3paboOTKH Yandex Be6-6payzep Yandex 2025
IPOTrPaMMHOTO Chrome Beb-06paysep Google 2025
o0ecrnieyeHus
2 |Tema 1.2. Ba3oBsle MS Windows OmneparroHHast Microsoft 2010 u
MOJI0KEHUS] 00BEKTHO- MS Office crcTemMa M03XKe
OpPUEHTUPOBAHHOU (MS
TEXHOJIOTUHU PowerPoint) Penmakrop cnaiinon
IpOrpaMMHUPOBAHUS
MIPUMEHHUTETBHO K Yandex Be6-6payzep Yandex 2025
SI3BIKY Chrome Beb-06paysep Google 2025
POrPaMMHPOBAHUS
C++
3 |Tema 1.3. S3eik| MS Windows OneparoHHas Microsoft | 2010 u
YHU(DUITUPOBAHHOTO MS Office cucreMa MO3XKe
moenupoBanus UML, (MS PemaxTop cnaiinos
ero mnpuMmeHeHue upu| PowerPoint)
MIPOCKTUPOBAHUU Yandex Be6-6paysep Yandex 2025
aBTOMATHU3HPOBAaHHBIX Chrome Be6-6payzep Google 2025
WH(POPMAITMOHHBIX Visual
CUCTEM Paradigm
Omnnaiin (VP Case-cpenictBo Visual 2025
Ounnaiin) Free Paradigm
Edition) Omnutaiin
Diagrams.net Case-cpencTso JGraph 2025
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Ne HanmenoBanue I'on
. HaunmenoBanu Tun

n/ pa3nesia yueOHoi ABTOp pa3pabdot

€ PorpaMMsbI MPOrpamMmblI

n AUCHUTUTHHBI KH

4 |Tema 2.1. Cranmaptei,| MS Windows OmneparroHHast Microsoft | 2010 u
periIaMeHTHPYIOIINE MS Office cucrema HO3XKe
YKU3HCHHBIH LIUKJT (MS
IPOrPaMMHOTO PowerPoint) Penaxtop cnaiinos
o0ecrnieueHus u
paboThl, BBIMOIHAEMBIC Yandex Be6-6payzep Yandex 2025
HAa  OTAEIBHBIX  €r0 Chrome Be6-6paysep Google 2025
JTanax

5 |Tema 2.2. Conepxanne| MS Windows OmneparroHHast Microsoft | 2010 u
cragmapro ['OCT P| MS Office cucrema HO3XKe
59793-2021 (MS
«ABTomarusupoBanHbl | PowerPoint) Penakrop cnaiinon
e cucrembl. Craauu
cozganusi»y, ['OCT P Yandex Be0-0Opaysep Yandex 2025
NCO/MBK 12207- Chrome Be6-6payzep Google 2025
2010
«MHpopMarmoHHas
TEXHOJIOTHSI.

Cucremnas u
porpaMMHas
umkeHepus. [Iporeccol
KH3HEHHOTO IMKJIA
POrPaMMHBIX
CPEICTB»

6 |Tema 2.3. Conepxanne| MS Windows OmneparroHHast Microsoft 2010 u
cragmapra ['OCT P| MS Office crcTemMa M03XKe
HNCO/ MDBK 25010-| (MS Word, TekcToBbIi pegakTop
2015
«MHpopManMoOHHBIE MS Excel, TabGnuunblil mpoLeccop
TEXHOJIOTHH.

CucreMmuas u|MS PowerPoint,| Penakrop cnaiiios

nporpaMMHas

MHKEHEPHSL. MS Access) CYB/

TpebOoBanusi 1 oleHKa Yandex Be0-0Opaysep Yandex 2025
KayecTBa CHUCTEM U Chrome Beb-06paysep Google 2025
POrPaMMHOTO

obecrieyeHus

(SQuaRE). Mopenu

KayecTBa CHUCTEM U

MPOrPaMMHBIX

MPOJIyKTOBY, ero

UCIIOJIb30BAHUE IS

OLICHKH Ka4ecTBa

POrPaMMHOTO

obecrieyeHus

7 |Tema 2.4.| MS Windows OmneparroHHast Microsoft | 2010 u
Ompenenenne nopsaka| MS Office cucrema MO3XKe
Bepudukanum, (MS Word, TeKCTOBBIN peJaKTop
BAJTHIAIH u
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Ne HaumenoBanue I'on
. HanmeHnoBanu Tun

n/ pa3nesia yueOHoi ABTOp pa3pabdot

€ MPorpaMMbl NMPOrpaMMblI

n JAUCHHUILTHHBI KH
WCIIBITAHUHT MS Excel, TabnuuHbIi poreccop
aBTOMATH3UPOBAHHBIX
nH(pOPMaITMOHHBIX MS PowerPoint,| Pemakrop ciaiigos
CHCTEM B CTaHJapTe
I'OCT P 59792-2021| MS Access) CYbA
«MupopmaroHHast Yandex Be6-6payzep Yandex 2025
TEXHOJIOTHSI. Busr Chrome Be6-6paysep Google 2025
HUCTIBITAHU N
aBTOMAaTH3MPOBAHHBIX
CHCTEM)

8 |Tema 2.5. Buast wu| MS Windows OmneparroHHast Microsoft 2010 u
meronuku mpoBenenusi| MS Office cucreMa MO3XKe
TECTUPOBAHUS (MS Word, TekcToBBIN peTaKTop
IIPOTPaMMHOI0 MS Excel, TabGnuuHbIil npoueccop
o0ecrieueHus MS PowerPoint,| Pemakrop ciaiigos

MS Access) CYbJ
Yandex Be6-6paysep Yandex 2025
Chrome Be6-6payzep Google 2025
TestComplete | ApromarusupoBanHas | SmartBear 2025
TECTOBAs CHCTEMa

9 |Tema 3.1.| MS Windows OneparmoHHast Microsoft 2010 u
[Mapamnenusm 3amau B| MS Office cucreMa O3XKe
cpene  MS  Visual| (MS Word, TeKCTOBBIN PeIAKTOP
Studio 2019 MS Excel, | TabauuHblii mporieccop

MS PowerPoint,| Penaktop cnaiinos
MS Access) CYBJ
Yandex Be6-06paysep Yandex 2025
Chrome Be6-6payzep Google 2025
MS Visual Unctpymentanbhas | Microsoft 2019
Studio 2019 cpena pa3paboTKu
porpaMm

10 |Tema 3.2. Jlam0Oma-| MS Windows OmneparroHHast Microsoft | 2010 u
Belpakennss u  ux| MS Office cucTema MO3XKe
IpUMEHEHHE B| (MS Word, TexcToBBIN peJaKTop
napayuIenbHbIX MS Excel, TaGnuunblit mporeccop
BBEIYUCIIUTEILHEIX MS PowerPoint, Penaxrop cnaitno
nporieccax MS Access) CYBI

Yandex Be6-6paysep Yandex 2025
Chrome Be6-6payzep Google 2025
MS Visual Wucrpymentanbaas | Microsoft 2019
Studio 2019 cpena pa3paboTKu
porpaMm

11 |Tema 3.3. bubauorexka | MS Windows OmneparmoHHast Microsoft 2010 u
napasieIbHbIX MS Office cucreMa MO3Ke
mra6sonos (PPL) MS (MS Word, TexcToBBIN penaKkTop
Visual Studio 2019 MS Excel, TabnuuHbIi mpoIIeccop

MS PowerPoint,| Pemaktop cnaiifos
MS Access) CYBI
Yandex Be6-6paysep Yandex 2025
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Ne HanmenoBanue I'on
. HanmeHnoBanu Tun
n/ pa3nesia yueOHoi ABTOp pa3pabdot
€ MPorpaMMbl MPOrpamMmblI
I} AUCHUATLTHHBI KH
Chrome Be6-6paysep Google 2025
MS Visual WucrpymenTanbuas | Microsoft 2019
Studio 2019 cpena pa3paboTKu
nporpamm
12 | Tema 3.4. O6paboTka MS Windows OmneparroHHast Microsoft | 2010 u
UCKJIIOYCHUIT B cpejie MS Office cucrema HO3XKe
MS Visual Studio 2019 | (MS Word, TeKCTOBBIN peaaKTOp
C MapajuIeIu3MOM MS Excel, TaOnauuHbIi npouieccop
13 | Tema 3.5.|MS PowerPoint,| PenakTop ciaiioB
Pexomenpanuu mo| MS Access) CYB/J
pabore co  cpemou Yandex Be6-0Opayzep Yandex 2025
BBITOJIHEHUS TIPOTPaMM Chrome Be6-6payzep Google 2025
Visual Studio 2019 c¢| MS Visual Wucrpymentanbaas | Microsoft 2019
napasuieIn3MOM Studio 2019 cpena pa3paboTKu
porpamMm
14 |Tema 4.1. Cosmanue| MS Windows OmneparroHHast Microsoft | 2010 u
cetu obpaborku| MS Office cucreMa O3Ke
n300paskeHUH (MS Word, TeKcTOBBIN peJaKTop
15 |Tema 4.2.| MS Excel, TaOauuHbIi nporeccop
[IporpammupoBanue MS PowerPoint,| Penakrop cnaiinos
nemepapxuueckux — u| MS Access) CYBA
HEPaAPXUICCKUX Yandex Be6-0payzep Yandex 2025
METO/IOB KJ1acTep- Chrome Be6-0payzep Google 2025
aHanm3a jgaHHeIx  c¢|  MS Visual WucrpymentansHas | Microsoft 2019
PUMEHEHHEM Studio 2019 cpena pa3paboTKu
nporpamMmm
16 |Tema 4.3. [Ipumenenne| MS Windows OmneparoHHas Microsoft | 2010 u
napasie/In3anuu MS Office cucreMa MO3Ke
BBIYMCIIUTENIbHBIX (MS Word, TekcToBBIN peraKTop
MPOIIECCOB | MS Excel, TabnuunsIil mporeccop
reHeparnuu pemienuii B|MS PowerPoint,| Pemakrop ciaiigos
cucremax moaaepxkku| MS Access) CYBJ
NPUHSTHS pEIICHUN Yandex Beb-06paysep Yandex 2025
17 | Tema 4.4, Chrome Be6-6paysep Google 2025
®opmuposanue 0asbi|  MS Visual Wuctpymentanbhas | Microsoft 2019
3HAHHI u| Studio 2019 cpena pa3paboTKu
paHXHpPOBAHKE porpamMmm
aTbTePHATHB c
MPUMEHEHHEM
napauiebHbIX
BBIYHMCITUTEILHBIX
MPOIIECCOB pu
pa3paboTke

OKCIICPTHBIX CUCTEM

10. Onucanue MaTepHAJIbHO-TEXHMYECKOH 0a3bl, He0OXO0AMMOW sl
OCyLIeCTBJICHUs] 00PAa30BaTeIbLHOIO MpoLecca Mo JMCHMILIMHE
Jlexuuu MpoBOIATCS B CHELUATM3UPOBAHHOW ayAUTOPUHU, 00OpYAOBaHHOU
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MYHBTHMGHHﬁHBIM IMPOCKTOPOM AJII ACMOHCTpPAIMU KOMIIBIOTCPHBIX HpGBGHTaHI/Iﬁ.
I[JDI IMPOBCACHUS IIPAKTHYCCKHX 3aHATHU TIO JUCHUITIINHC «O0BEKTHO-

OPHCHTUPOBAHHOE MPOCKTUPOBAHHE W  IMPOTPAMMHUpPOBAHHE»  HEOOXOarMa
KOMITBIOTEpPHASI ayIUTOPHSL.
Tabmuma 9 - Ceemenuss 00 00ECHEUYEHHOCTH CIIEHUATM3UPOBAHHBIMU

ayJIMTOPHUSIMU, KAOMHETaMU, JIA0OPATOPHUSIMU

HanmenoBanue cenmuaJbHbIX

noMenieHu ¥ MoMenieHu 1Jist

caMoCTOSITeJIbHOM padoThl (Ne
yueOHOro kopmyca, Ne ayiuropun)

OCHAIIIEHHOCTH CHENHAJLHBIX IOMEICHUH 1
MOMeIlleHU 1JI51 CAMOCTOATEIbHO padoThI

JlaGopaTtopust «MckycCcTBEHHBIN
unteuiekt B AIIK» (Ne 210, y4eOHbIi
kopmyc Ne 1)

17 mnpodeccMoHANBHBIX pabOYMX CTAHIHMHA C
nporeccopamu  Intel 19 w  rpaduueckumm
yckoputenamu NVIDIA GeForce RTX 4090 128
I'b oneparusnoii namst, 1 Th SSD nakonureneit
CepBepHoe 000py10BaHUE:

- 2 MoAyas C CyMMapHbIM KOJW4ecTBOM 772
MTOTOKOB;

- 262 I'b omneparuBnoii namsatu, 87 Tb SSD
XPaHUJIUINA;

- BbICOKOIIPOU3BOAUTENBHBIE TPOLIECCOPHI
Xeon Gold u Platinum;

Boruncnurenbablil knacrep Ha 6aze NVIDIA H100;
- 7168 I'b onepaTuBHOI MaMsITH;
- 110 MIPOU3BOAUTEIBHBIX
BBICOKOA () (DEKTUBHBIX TIOTOKOB;

- 400 I'b Buneonamsartu, 84480 snep CUDA;

- 72 Tb BBICOKOCKOPOCTHOT'O XPaHWJIUIIA;

- 10 I'6uT ceThb ¢ pe3epBUPOBAHUEM.

[IporpamMmMHas 4acth 1a60OpPaTOpPUM BKITFOYAET:

- BKOCUCTEMY MHCTPYMEHTOB pa3pabOTKU U aHaAIU3a
nanabix (Python, R, TensorFlow, PyTorch);

- OubnnoTekn U (PpedMBOPKH ISl  TIIYOOKOIO
o0yuyenus u Al-pazpaboTku;

Intel

sanaep, 220

- UHCTPYMEHThl BU3YaJIM3allMM W MOHUTOPHUHIA
MIPOU3BOUTENBHOCTH MOJEIIEH,

- IIPOrpaMMHBIE cpencraa HO/JIEPKKH
BBICOKOITPOU3BOIUTENBHBIX BBIYNCIICHUN
KOMIIBIOTEPHBIX ~ KJIacCOB M JIabOpaTopHH:

¢peiimBopku  TensorFlow, PyTorch, Keras, MS
Visual Studio 2019 u MXNet

Aynuropus I E: IIPOBEIEHUS
MPAKTUYECKUX 3aHATUH, TPYNNOBBIX H
WHIVBUAYaJIbHBIX KOHCYJIbTaIUH,
TEKYIIEro KOHTPOJS U IPOMEKYTOUHOM
arrecrauun Ne 32, yu. kopn. Ne 21

Buneonpoextop 3500 JIm, Hoyr6yk HP 15-
da0065ur, 15.6", Intel Pentium

Aynuropust JUTSt MIPOBEACHUS
[IPAKTUYECKUX 3aHATUH, TPYIIOBBIX U
WHVBHTyAJIbHBIX KOHCYJIbTaIUH,

TEKYIIEro KOHTPOJS U IPOMEXKYTOUHOU
arrectauun Ne 36, yu. kopr. Ne 21

Buneonpoektop 3500 JIm, Hoyroyxk HP 15-
da0065ur, 15.6", Intel Pentium
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HanmenoBanue cienmuaabHBIX
NMOMeNIeHU I U NOMeIeHu ! 115 OcHalIEHHOCTD CIEIHAJIBLHBIX OMEIEeHUH 1
CaMOCTOSITe/ILHOI padoThI (Ne NMOMeLeHUH VISl CAMOCTOSITe/IbHOI PadoThI
yueOHOoro kopmyca, Ne ayimropun)

LlenTtpanpHas ~ HayyHas  OmOIMOTEKA

YuranbHble 3a16l OMOINOTEKN
nMmenu H. 1. XKenxesnosa

Oo6wexutue Ne 7 KoMHaTa 17151 caMonoaroToBKU

11. MerToauyeckne PpeKOMEHAAIMH CTYAEHTaM 10 OCBOCHHUIO
JAUCHMILIMHBI

[Tocemenrie JIEKUMOHHBIX (C KOHCIEKTUPOBAHHEM PACCMATPUBAEMBIX
BOIIPOCOB) W TMPAKTUYECKUX 3aHATHH (C BBITOJHEHHWEM IMPAKTHUYECKUX padoT), a
TaK)Ke NpopaboTKa PEKOMEHAYEMOW JIUTepaTyphbl SIBISIOTCS HEOOXOIUMBIM U
JIOCTaTOYHBIM YCJIOBUEM MJI MOJIY4YeHHUs] HEOOXOJUMBIX 3HAHUN, MPaKTUYECKUX
YMEHHMH 1 HAaBBIKOB 110 U3y4aeMOU TUCIUILINHE.

[TonroroBka CTYyJIEHTOB K 3aHATUSIM HOCUT MHAMBHUAYAJIbHBIN XapakTep, HO
Takas [OATOTOBKA [JOJDKHA BKJIIOYATh HW3YYEHHME KOHCIEKTOB JIEKIMH U
PEKOMEHIYEMON JINTEPATYPhI, YTO MO3BOJSIET YCBOUTh HEOOXOAUMBIE 3HAHUS IO
u3ydaemoil teme. s MOJIydeHHMs KOHCYJIbTAalMi IIO BOIPOCAaM, OTBEThl Ha
KOTOpbIE CTYAEHT HE CMOI HalTH B Ipouecce MNpopadOTKA MaTEpHAJIOB,
PELYCMOTPEHO BHEAYIUTOPHOE BPEMSI.

CamocrosiTenbHass paboTa CTYJEHTOB OpPraHU3yeTCsi B COOTBETCTBUU C
METOJMYECKMMHU  yKa3aHUSIMU M JOJDKHA OBITh  BBINOJHEHA B  0O0BEME,
PETyCMOTPEHHOM JIaHHOM pabouell mnporpammoil. CamocrosiTenbHas padora
dbopMupyeT HaBBIKM TOUCKAa HEOOXOAuMOW WHGOPMAUU U CIOCOOCTBYET
Jy4lIEMY YCBOEHHUIO MaTeprala.

Buowi u gpopmul ompabomku nponyweHHuIX 3aHAMUL

CryneHT, MpoIyCTUBILNN 3aHSATHE JIEKIIMOHHOTO TUIa, 00s3aH OoTpaboTaTh
€ro B OJTHOM U3 CICIYIOMHUX (PopM:

— WHJWBHUyaIbHAS KOHCYJIbTaIIHSI 1o UHUIIATHBE CTYyJIEHTa
(pexomenyemas gpopma);

— WHJIUBHIyallbHas MPOpadOTKa CTYAEHTOM JIEKIIMOHHOTO Marepuana Io
PEKOMEHJyeMOW JIUTEPAType, KOMIBIOTEPHBIM NPE3EHTALUsIM M KOHCIEKTaM,
BBIIIOJIHEHHBIM JAPYTHMHU CTYAEHTaMH, C IOCIEAYIOIIHUM YCTHBIM OIPOCOM;

— pedepar Ha TeMy, PEAJIOKEHHYIO MPEIOIaBaTEIEeM.

TpynoemkocTs pedepaTta HE MOXKET TMPEBBINIATh KOJMYECTBA YacOB
JEKIMOHHBIX 3aHATUN, TNPOMYUICHHBIX CTyJIEHTOM. PekoMeHayeMblii o00beM
pedepara — He Oonee 10 ctpanuu. OpuruHanbHOCTh pedeparta nposepsercs. [lo
TpeOOBAHMIO TMpenojaBaTeNss CTYJEHT [JOJDKEH ObITh TOTOB MPEJACTaBUTH
JI0Ka3aTelibcTBa  OPUTMHAIBLHOCTH  pedepaTta  (Hampumep,  KCEPOKOIUHU
UCITIOJIb30BAaHHBIX MCTOYHUKOB, CalThl B ceTH MHTEpHET, KOmUu OUOIMOTEUHBIX
a0OHEHTCKMX KapTO4eK W Jp.), a Takxke OOBACHUTh 3HAYEHHUS TEPMHUHOB,
BCTpeUaromuxcs B pedepare.

C pazpemienust mpemnojaBarensi CTYyJEHT HMEET TMpaBo  OTpadoTaTh
IPOIYLIEHHOE MPAKTUYECKOE 3aJaHUE CAMOCTOSITENIBHO U OTYUTATHCS 110 HEMY Ha
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ONMKalIIeM TPAKTUIECKOM 3aHIATHH (€CITU 3TO HE MTPOTUBOPEUYHT €T0 TUTaHy) 00
BO BpeMsi, HA3HAUYEHHOE MPETOiaBaTesIeM Il UHAUBUYIbHBIX KOHCYJIbTAIIH.

Ecnu camocrtosrenbHas 0oTpadOTKa MPAKTUYECKOU pabOThl HEBO3MOXKHA MO
TEXHUYECKUM TPUYMHAM JIMOO B CBSI3M C HEIOCTATOYHOUW IMOATOTOBICHHOCTHIO
CTyJeHTa, TO Kadeapa MpuUKIaaHON MHPOPMATHKH OPTaHU3YeT IOTOJHUTEIBHOE
MPAKTUYECKOE 3aHSATHUE MJI BCEX CTYACHTOB, HE BBIMNOJHUBIIMX PAKTUUECKUE
paboThI B CPOK U HE OTPAOOTABIINX UX CAMOCTOSATEIBHO.

[Ipomyck 3aHATHS 1O JOKYMEHTAJIbHO TMOATBEPXKICHHOW JIeKaHATOM
YBOXUTEIBHOM MPUYMHE HE SBISAETCS OCHOBAaHUEM JUI CHUXKEHUS OILICHKH
BBITIOJIHEHHON MIPAKTUYECKON pabOTHI.

12. MeToanueckue peKOMeHIAUMH MPeNnoJaBaTesisiv M0 OPraHu3aluu
00yueHMs MO0 JUCUUILIUHE

Jlist obecnieueHust OOJIbILIEH HATJIAIHOCTH JIEKIIMOHHBIE 3aHATHSA JOJIKHBI
IIPOBOJUTHCA B ayIUTOPHSIX, OOOPYIOBAHHBIX MPOEKIIMOHHOW anmapaTtypor Juis
JEMOHCTPALIMM KOMIBIOTEPHBbIX mnpe3eHTanuil. Ilo kaxzaoi Tteme (Bompocy)
MPEernoIaBaTelb JOJKEH CHOPMHUPOBATH CITUCOK PEKOMEHYEMOW JTUTEPATYPBHI.

Havano mnpakTuyeckux 3aHATHH CcIeayeT OTBOAMUTH IO O0OCYXJEHHE
BOIIPOCOB CTYJEHTOB IO COACPKAHUI0O U METOJIMKE BBIIIOJHEHUS ITPAKTUYECKUX
pabotel. JlomyckaeTcss mpuU TakoM OOCYKIEHUHM MCIOJIb30BaHUE OJHOW U3
TEXHOJOTMM HMHTEPAaKTUBHOTO o0OyueHus. [lnsi mpoBedeHHs MHAMBUYaJbHBIX
KOHCYJIbTAIMI TOJKHO OBITh IPETYCMOTPEHO BHEAYTUTOPHOE BPEMSI.

[Ipy mnpoBeneHHMHM  NPAKTUYECKUX  3aHATUH g (OpMHpPOBAHUS
HEOOXOIMMBIX KOMIETEHIMI CJIEyeT UCIOIb30BaTh AKTUBHBIE U UHTEPAKTUBHbIE
oOpa3oBaTeIbHbIE TEXHOJIOTHH, OMTMCAHHBIE B 1. 5 JaHHOW paboyell IporpaMMmal.

HeBbinonnHeHnne TpeOOBaHMI K MPaKTUYECKUM  3aaHUSM  SIBIIAETCS
OCHOBAHMEM ISl TOBTOPHOT'O BBIMOJIHEHUS MPAKTHYECKOU padOThl C M3MEHEHHBIM
BAPUAHTOM 33JaHUN U CHU>)KEHUS OLIEHKHU.

KoHTposb 3HaHMI CTYZAEHTOB MPOBOAUTCS B (hopMax TEKYIUEH aTTeCTaluu.
Tekymas arrecrauus CTYAEHTOB IIPOBOJAUTCSA IIOCTOSHHO Ha IPAKTUYECKUX
3aHATUAX C IIOMOILIBIO KOHTPOJISL PE3YJIbTATOB BBIINOJHEHUS NPAKTUYECKUX U
TECTOBBIX 3aJaHMM, YCTHOIO OIIpOCa, a TAKXKE€ HA KOHTPOJIBHOM HEZEIeE.
[TpomexyTouHass aTTecTalus CTYJIEHTOB MPOBOAUTCS B Qopme s3k3ameHa (8
CEeMECTD).

IIporpammy pa3padoraJia: j% )
Kopab6nesa I'. B., k.3.H., A011€HT I tee

(moxmucs)
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PEINEH3UA

Ha padou4yo nporpammy aucuunanHbl b1.B.08 O0bexkTHO-OpHeHTHPOBaHHOE
npoextupoBanue u nporpammuposanue OIIOII BO no nanpasaenuro 09.03.03
«IIpukiaagHas HHPOPMATUKA», HANPABJIEHHOCTH «CHCTEMbI HCKYCCTBEHHOI0 HHTEJLJIEKTA»
(kBasuuKanus BLINYCKHUKA — 0aKaJIaBp)

Hlenpunoit E. A., KanaumaToM TNeNarornyeckux HayK, JOLEHTOM Kadeapbl cuctem
ABTOMAaTU3UPOBAHHOIO MPOCKTUPOBAHUS HHKEHEpHBIX pacuetoB PI'BOY BO PI'AY-MCXA
umenun K.A. TumupszeBa, (majee Mo TEKCTy PEIEH3CHT), MPOBEICHO peleH3UpOBaHHE paboueit
porpaMMbl JUCHUIUIUHBL «OO0BEKTHO-OPUEHTHPOBAHHOE MTPOSKTUPOBAHKE U IPOTPAMMHUPOBAHHE)
OIIOIT BO no nanpasnenuto 09.03.03 «IIpuknagnas napopmaTikay, HampaBiIeHHOCTh «CHCTEMBI
HMCKYCCTBEHHOTO HWHTEUIeKTa» (OakanmaBpuar) paspaboranHoii B ®I'BOY BO «Poccuiickuit
rocynapcTBeHHbI arpapHblii yHuepcureT — MCXA umenn K.A. TumwmpsizeBa», Ha Kadenpe
NpUKJIaTHOW HHpopMaTuku (pa3padoTunk — Kopabnesa I'. B., nomeHr, k.3.H.).

PaccmoTpeB mpesicTaBieHHbIE Ha PEIEH3UPOBAHWE MaTepHalibl, PELEH3eHT MpUIIeNl K

CJICIYIOIIMM BBIBOJIAM:

1. [lpenbsaBnennas pabouas mporpaMMa JAUCHUILTUHBL «OOBEKTHO-OPUEHTHUPOBAHHOE
NPOCKTHPOBAHWE H MPOTpaMMHUpOBaHHe» (namee mo Tekcrty [Iporpamma) coomeemcmeyem
tpeboBanusiMm ®I'OC BO no nanpasnenuro 09.03.03 «[lpuknamnas wapopmatuka». [Iporpamma

CO@QQJ!CMI’I’Z BCC OCHOBHBIC pa3aciibl, coomeenicmeyent Tpe6OBaHI/IﬂM K HOPMAaTUBHO-MECTOJAUYCCKHUM

JIOKYMEHTaM.
2. llpencraBnennas B I[Iporpamme akmyansHocms yueOHOW ITUCHUILUIMHBI B paMKax
peamm3anuu  OIIOII BO we noodresxxcum comnenuro — IUCHUIIAHA OTHOCHUTCS K 4YacTH,

bopmMHpyeMoii yuaCTHUKaMU 00pa30BaTEIbHBIX OTHOIIECHUH.

3. IlpeacraBnennsle B [Iporpamme yenu AMCUUIUIMHBL coomeemcmeyiom TPeOOBaHUSIM
®I'OC BO nanpasnenus 09.03.03 «[Ipuknagras nHGOpMaTHKa.

4. B coorBerctBun ¢ Ilporpammoit 3a muctuminHo «OOBEKTHO-OPUEHTHPOBAHHOE

NPOCKTUPOBAHUE U MPOrPaMMHPOBAHHME» 3aKpeIlieHa OJHa KoMIeTeHIus (3 HHAMKATOpa).
HuctumimHa  «OOBEKTHO-OPUEHTHPOBAHHOE IPOEKTUPOBAHWE U MPOTrPaMMHUPOBAHHE)» U
npezcrasieHHas [IporpamMma cnocodna peanuzoeams UX B 00BABICHHBIX TPEOOBaHUSX.

5. Pe3ynomamul 00yyenus, npencTaBieHHble B [IporpaMme B KaTeropusx 3HaTh, YMETh,
BIAJIETh coomeemcmeylom cleuupuke M COJACPNKAHUIO JUCHUUIUIMHBL U OJeMOHCHMpUpyiom

B03MOICHOCHb TIOJTYYECHUS 3asBIICHHBIX PE3YyJIbTAaTOB.
6. OOmast TpymoEMKOCTh TUCHHILIHHB «OO0BEKTHO-OPHEHTUPOBAHHOE MPOSKTUPOBAHHUE U

nporpaMMupoBaHue» coctasisieT 144 vaca / 4 3au.en.

7. I/IHCbOpMaHI/IH O B3aWMOCBA3M H3Y4Ya€MbIX JUCHUINIIMH W BOIIPOCaM HCKIIIOYCHHA
IyONMMpOBaHUS B COACPKAHWW UCHUIUIMH coomeemcmeyem JEHCTBUTENBHOCTH. JlucruumHa
«OOBEKTHO-OPUEHTHPOBAHHOE TPOEKTUPOBAHWE W TPOTPAMMHPOBAHHE» B3aWMOCBS3aHA C

apyrumu guctummHamMu OITOIT BO u yuebnoro mmana no Hanpasnenuto 09.03.03 «llpuxnaouas
ungopmamuxa» U BOSMOXXHOCTh TyOIUPOBaHUS B COJIEPKAHUU OTCYTCTBYET.

8. IlpencraBnennas  [IporpamMma  mpeamonaraeT  HCHOJB30BAaHHE  COBPEMEHHBIX
00pa30oBaTeNbHBIX TEXHOJOTUH, HWCHONB3yeMble MPU peaTH3alUd PA3TUYHBIX BUIOB y4eOHOMN
paboTer. ®opMBI 00pa30BaTEILHBIX TEXHOJIOTHIA_coomeemcmayom crienn(GuKe TUCITUTUTHHEL.

9. Ilporpamma  guctumuiiHbl  «OOBEKTHO-OPUCHTHPOBAHHOE  IMPOSKTHPOBAHHE U

IPOrpaMMHUPOBAHUE» MPEATNoaraeT NPoBEACHHUE 3aHITHI B MHTEPAKTUBHON (opMe.
10. Bunpl, coxmepkaHue ¥ TPYIOEMKOCTh CAMOCTOSITENIbHOW  pabOTBl  CTYACHTOB,
npezcrasieHHble B [Iporpamme, coomseemcmeyrom TpeOOBaHMAM K IOATOTOBKE BBITYCKHHUKOB,




conepxkamumcst Bo ®I'OC BO nanpasnenus 09.03.03 «llpuxraouas ungopmamuray.

11. IlpencraBnennsle W onucanuele B Ilporpamme Qopmbl mexywer OUEHKHA 3HAHUH
(ycTHBII ompoc, Kak B (GopMe 0OCYXIEHHUS OTAEIbHBIX BOIPOCOB, TaK M 3aLIUTa MPAKTUYECKUX
pabor), coomseemcmsyrom cnenupuke JUCUUTUIMHBI U TPEOOBAaHUAM K BBIITYCKHHKAM.

dopma MPOMEKYTOYHOTO KOHTPOJISI 3HAHUM CTYNIEHTOB, mpeaycMmorperHast [Iporpammoi,
ocymectBisiercss B ¢dopme guddepeHuupoBaHHoro 3adéra (3au€ra ¢  OICHKOH), 4YTO
coomeemcmagyem CTaTyCy IUCUUIUIMHBI, KaK JUCUUIUIMHBI 4acTH, (popMHpyeMON y4yaCTHHKaAMU
obpazoBarenbHbIx oTHOMeHU DI'OC BO nanpasnenus 09.03.03 «lIpuxiaouas ungopmamuxay.

12. ®opmbl oLieHKH 3HAHUM, peacTaBieHHbIe B [Iporpamme, coomseememsyrom cnenuduke

JTUCITUTUIMHBI U TPEOOBAHMSIM K BBIITYCKHUKAM.

13. YyeOHo-meToanueckoe  obOecrieueHHe  TUCHMIUIMHBI — MPEJCTABICHO:  OCHOBHOM
auteparypod — 4 HCTOYHUKA, JOMOJHUTENBHOM JUTeparypol — 4 HauMMEHOBaHUSA U
coomsemcmagyem tpeboBanusiMm O@I'OC BO wanpasnenust 09.03.03 «Illpukiadnas ungopmamuxay.

14. MatepuanbHO-TeXHUYECKOE OOecreueHre AUCLUUIUIMHBI COOTBETCTBYET cHenuduke
JUCUUIUIMHBL  «OOBEKTHO-OPUEHTHPOBAHHOE  IPOEKTUPOBAHME M NPOIPaMMHpOBAHUE» U
o0ecrneynBaeT HCIOJIb30BAHUE COBPEMEHHBIX OOpa30BaTENIbHBIX, B TOM YHCJIE€ HHTEPAKTHBHBIX
METO/I0B O0YUYEHHS.

15. Meroauueckue  peKOMEHJAlMM  CTYIAEHTaM M METOJMYECKHE PEKOMEHIAIuU
IPENoIaBaTesAM TI0 OpraHU3alMi O0YYEeHHUS MO JUCHUIUIMHE AAI0T MPEICTAaBICHUE O CrenupUKe
0o0y4deHus 1o JUCLUIIIIMHE «OOBEKTHO-OPUEHTUPOBAHHOE IIPOEKTUPOBAHUE 51
IPOrpPaMMUPOBAHUEY.

OBIIUE BbBIBO/bI

Ha ocHOBaHUM NTPOBECHHOTO PELIEH3UPOBAHUS MOXKHO CJIeNIaTh 3aKJIIOUEHHE, UTO XapakTep,
CTPYKTYpa U cojepkaHue pabodell mnporpamMMmbl JUCHMILIMHBI «OOBEKTHO-OPUEHTHPOBAHHOE
npoekTHpoBanue U mporpammupoBanue» OIIOIT BO no nanpasnenuto 09.03.03 «llpuxnaonas
ungopmamuxay, HANPABICHHOCTh «CHCTEMBI HMCKYCCTBEHHOIO HHTEUIEKTa» (KBanudukanus

BBIMTYCKHUKA — GakanmaBp), paspaboranHas Kopabnesoii I. B., K.3.H., JOIEHTOM, COOTBETCTBYET

tpedoBanusiM ®I'OC BO, coBpeMeHHBIM TpeOOBaHUSAM SKOHOMHKH, PhIHKA TPy/a U MO3BOJIUT IpU
e€ peaM3aluu yCrenHo o0ecneyuTs GOPMUPOBAHKE 3asBICHHBIX KOMIIETCHITHH.

Peuenzent: llenpuna E. A., kanauaar negarorndeckux Hayk, JOLIEHT Kadeapbl CUCTEM
aBTOMAaTU3UPOBAHHOIO NPOCKTUPOBAHUS NHKEHEPHBIX PAaCUE€TOB
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