MMHUCTEPCTBO HAYKH 1 BBICIIET'O OBPA3BOBAHMS POCCUMCKOI ®EJEPALINA
DeepajibHOE TOCYAAPCTBEHHOE OKOIKETHOE 00pa3oBaTe/ibHOe
yupe:KleHue BbICIIero 00pa3oBaHus

KIoy «KA3BAHCKHUM IT'OCYJIAPCTBEHHBIM SHEPTETUYECKU YHUBEPCUTET»
(®T'BOY BO «KI'9Y»)
AKTYAJIM3UPOBAHO
Pemenuem Yuenoro coera ULITI K'Y
IIporoxou Ne7 ot 24.03.2026
YTBEPX/IAIO

Hupexkrop  HWucturyTa  1M(POBBIX
TEXHOJIOTUN U SKOHOMHKHU

ITogmucan: PI'EOY BO «KI'3V»,

KA3AHCKHUII TOCYIAPCTBEHHBIIT 10.B. TOpKYHOBa
SHEPI'ETUYECHIT YHUBEPCUTET
Branener: 3afinyrmm Pamik PyctomoBud, « 24» HO ;I6p 1 2 0 2 1 T.

KI'DY  upexkrop HHCTUTYTA HH(PPOBEIX TEXHOIOTHI I YKOHOMIKI,
Cepruduxat: 28C40A82922670A2466A21B6019CE75F
HetictBurenen ¢ 13.03.2026 mo 13.03.2027

PABOYAS ITPOT'PAMMA JUCHUITVIMHBI

HPOI'PAMMHASA UH)KEHEPUA

HamnpaBnenue noarotroBku 09.04.01 MadopmaTrka 1 BEIYUCIUTENbHAS TEXHUKA
HanpasnenHocts (po¢uiib) WHxeHepuss UCKyCCTBEHHOI'O MHTEIJIEKTa

Ksanudukamms Maructp



Ilepeyenb cBegeHuii 0 padoyeii nporpamme YdeTHbIe JaHHBIE
Oopa3zoBaTtesqbHasi IporpaMmma Kopn OI1

MmxeHepust HICKYCCTBEHHOTO MHTEIUICKTA 09.04.01

HanpagJieHHe N0OAr0TOBKH Ko HanpagJieHus! H YPOBHS OATOTOBKH
WudopmaTika v BEIYUCIUTENbHAS TEXHUKA 09.04.01

HporpaMMa COCTaBJICHA aBTOPOM:
HporpaMMa MOJYJsl COCTaBJICHA aBTOpaMM.:

damunusa Uma YuyeHasi crenenb,
Ne i/ JloJzKHOCTH Moapazaenenne
OT4ecTBO yuyeHOe 3BaHue
1. O06abkoB Unbs KaHAUAAT JMpeKTOp HHCTUTYTA UPUT-PT®, YpdY
Huxonaesuu TEXHUYECKUX HAyK,
JOLIEHT
2 Co3BIKMH Kangunar Jouent Kagenpa nHpopMannoHHbIX
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1. Hean, 3an1auM ¥ IVIAHUPYEMbIe Pe3yJIbTAThI 00y4eHHUs 110 TUCHUILINHE

[lenbto ocBoeHUst aucHUIUIMHBL «lIporpaMMHasi UWHXKEHEpUsSD SBISIETCS
MpEACTaBICHUE MTPOTPAMMHON MHKEHEPUH B BHUJIE LIEIOCTHOTO U3JI0KEHUS, OCBEIIast
KOHIICIMIO TMPOIEcca, pa3duyHble METOJIOJIOTUA Pa3pabOTKU MPOTPaMMHOTO
oOecrieueHus1, OTJIMYME MPOTPAMMHON MHXKEHEPUHU OT Apyrux orpacieid. CTyJIeHT B
X0/J1e 00yUEHHUS YUUTCS ONIEpUPOBAThH MPOPECCUOHATBHBIMUA TEPMUHAMU U (POPMHUPYET
npejcTaBieHue o cnenuduke npodeccun.

PaccMmatpuBaroTCs OCHOBHBIE MTOAXOBI K OpTaHU3AIMKA KOMAHTHOM pa3paboTKu
CUCTEM MAIIMHHOTO OOy4YEeHUSI M HCKYCCTBEHHOIO WHTEJUIEKTa, COBPEMEHHBIE
TEXHOJIOTUU Pa3pabOTKHM MPOrpaMMHOr0 OOECIEUEeHHs, MPOIECChl KOMaHJIHOU
pazpadotku 110, aHanuzupyrorcs GopmanbHble U THOKUE TEXHOJOTUH Pa3padOTKU
I1O, crtocoOb1 00ecTeueHus KaueCcTBa MPOTPaMMHBIX IMTPOJTYKTOB U MOTHUBAIIMH YJICHOB
KoMaH1b1 pazpadotku [10.

OObekTaMy H3y4eHUs B JIaHHOW JIUCUUIUIMHE SIBJISIIOTCA: TEXHOJIOTUU
MPOEKTUPOBAHMS, MOJICJIM U METOIbI TIOJIEPIKKH KU3HEHHOTO ITUKJIA POTPAMMHOTO
o0OecrieueHusi CHCTEM Ha OCHOBE KOMILIEKCOB, METOJI0B M MHCTPYMEHTAJIbHBIX CPEJICTB
CHUCTEM HMCKYCCTBEHHOI'O MHTEJUICKTa, CPEACTBA U METOJbl CO3/aHUsI U pealu3aluu
MIPOEKTOB MO CO3/IaHHUIO MPOTrPAMMHBIX CUCTEM.

3agayamMu JUCUHUILIAHBI SIBISFOTCS:

- H3y4YeHUE METOJOB TMPOCKTUPOBAHUSI  MPOTPAMMHBIX  CPEICTB  C
MCIIOJIb30BaHUEM CPEJICTB aBTOMATH3ALIMH TPOCKTUPOBAHUS

- U3yYEHUE COBPEMEHHBIX HHCTPYMEHTAIIbHBIX CPEACTB i pazpadbotku 10

- W3Y4YEHHE CTaHJapTOB IO Mpoleccam pa3padOTKH, METOJaM KOHTPOJISI U
onieHkH kadyecTBa [1O Ha Bcex 3Tanax ero >KU3HEHHOTO LIUKJIA,

- U3y4YeHHE MPUHIUINOB Bepudukanuu u omiaaku [1O uzydeHme MeTono0B
MaTEMaTUYeCKOrO0 MOJCIUPOBAHUS TPOIIECCOB W  OOBEKTOB ISl  CO3JaHUS
7 PeKTUBHOM Cpe/Ibl OTIIAJIKH,

- U3YYEHHUE METOJIOB IUTAHUPOBAHUS pa3pabOTKHU U ynpasieHus npoekramu 110,
YVIOpaBJICHUs] TEPCOHAJIOM IS TMPEIBAPUTEIIBHOTO TEXHHUKO- SKOHOMHYECKOIO
000CHOBaHUS TPOTPAMMHBIX IIPOSKTOB,

- mpoBeneHue skcnepuMeHToB ¢ 110 mo 3agaHHOW METOJMKE, MPOBEACHHS
u3MepeHui u HabmoaeHul 3a padboroit 110 ¢ aHanmu30M pe3ysbTaToB.

Kommnerennuu, ¢dopmupyemMble y  oOydarmIMXcs, 3aljlaHUPOBAHHBIC
pe3ynbTaThl 00yUEHUS 1O TUCIUTIIINHE, COOTHECEHHBIE C HHIUKATOPAMU TIOCTHKCHUS
KOMITETEHIIN:

Kon u HaumeHoBaHME Konx v HanmeHoBanne | 3arjiaHWpOBaHHBIC PE3YJIBTATHI 00yUEHHUS
JCIMIUTAHBI MHIMKATOpa 0 IUCLIUIUIMHE (3HATh, YMETh, BIaJICTh)
O6meobpazoBatenpable KommeTeHuH (OI1K)
OIIK 2 Cnocoben |OIIK-2.1 PaspaOateiBaer | 3namy. OpUTMHAJBHBIE aNTOPUTMBI U
paspabaTbIBaTh QITOPUTMBI AJIS1 pelieHHsl | IpOrpaMMHBIE CPEACTBA, B TOM YHCIE C
OpHUTMHAJIbHBIE aJITOPUTMBI U [TPO(ECCHOHATBHBIX UCTIONIb30BaHUEM COBPEMEHHBIX
IporpaMMHBIE CpPEACTBa, B [3a1ad WHTEJUICKTYANbHBIX  TEXHOJIOTHH,  JJIst




TOM
UCTIONIb30BAaHUEM
COBPEMEHHBIX
MHTEIUICKTYJIbHBIX
TEXHOJIOTHH, JUIS peLICHHs
npodeccuoHaNbHBIX 3a]a4

qHuCJIIe C

perieHus 3a/au
aJTOPUTMBI
Ymems: pazpabaTbiBaTh OpHUTHHAIBLHEIC

AJITOPUTMBL U IIPOTrpaMMHBIC CPCICTBA, B

poheCCUOHANTBEHBIX

TOM YHUCJIC C HCIIOJIb30BaAHHEM
COBPCMCHHBIX HWHTCIJICKTYaJIbHBIX
TeXHOJ’IOFHﬁ, JUI pEeUICHUA

npogecCHOHANBHBIX 3a7a4

Bnaoemv: HaBbIKaMH NPOCKTUPOBAHHS U
pa3pabOTKH OPUIHHATBHBIC AITOPUTMBI U
IpOrpaMMHBIC CPEACTBA

OIlK-2.2
PaspabateiBacT
[TPOTpaMMHBIE CPENICTBA
pemIeHus
poecCHOoHaThHBIX
3a7a4, B TOM YHCJIE C
HCIIONTb30BaHHEM
COBPEMEHHBIX
MHTCJIJICKTYaJIbHbIX
TEXHOJIOT U

3namu’ mporpaMMHBIE CPEICTBA PEIICHHUS
Mpo(heCCUOHANBHBIX 3a/1a4, B TOM YHUCIIE C
HCITOJIb30BaHUEM COBPEMEHHBIX
WHTEJUIEKTYaJbHbIX TEXHOJIOTHIA

Ymems: pa3pabaTeiBaTh TPOTpaMMHBIE
CpencTBa pemieHus NpodecCHOHATBHBIX
3a7a4, B TOM 4YHCIIE C HCITOJb30BAaHHEM
COBPEMEHHBIX HWHTEJUIEKTYaJIbHBIX
TEXHOJIOTUI

Brademv: HaBBIKAMU TIPOEKTHPOBAHUS H
pa3pabOTKH MPOTrPaMMHOTO 00ECIICUCHUS
C HCITOJIb30BaHUEM COBPEMEHHBIX
HMHTEJJIEKTY AJIbHBIX TEXHOJIOTUI

OIIK 5 CriocobeH
pa3pabaTbiBaTh u
MOJIEPHU3UPOBATD

MPOrpaMMHOE ¥ ammnapaTHOE
oOecrieueHune

OIIK 5.1 PazpabatbiBaeT
COBPEMEHHOC
MIPOrPaMMHOE
anmnapaTHoe
o0ecrieueHue
HHPOPMAITUOHHBIX U
ABTOMATH3HPOBAHHBIX
CHCTEM

3name: COBpEeMEHHOE IIPOrPAMMHOE U
anmapatHoe obecreucHue
UHQOPMAIIOHHBIX U
ABTOMATH3UPOBAHHBIX CUCTEM

Ymems.  pazpaboraTb  COBpEeMEHHOE
IpOrpaMMHOE U allapaTHOE o0ecieueHne
WHPOPMAITMOHHBIX u
aBTOMATH3UPOBaHHBIX CHCTEM

Bnaoemv: HaBBIKAMH NPOEKTUPOBAHUS U

pa3paboTku COBPEMEHHOTO
POrPaMMHOTO " anmaparHoe
obecrieyeHnss  WHPOPMAIMOHHBIX  H

ABTOMATU3UPOBAHHBIX CUCTCM

OIIK-5.2 OcymectBisier

3Hams: cTIOCOOBI MOIEPHHU3AIINN

MH(OPMAITMOHHBIX u
ABTOMATH3HPOBAHHBIX MOJICPHH3AIIHIO MPOrPaMMHOTO H aIapaTHOTO
cHCTeM POTrPaMMHOTO U obecrieueHrst THHOPMAITUOHHBIX U
anmapaTHoro aBTOMATHU3UPOBAHHBIX CUCTEM
obecrieueHus Ymemw: MoIepHU3UPOBATH IPOTPAMMHOE
UHPOPMAITMOHHBIX U U amnmapaTtHoe obecriedeHne
ABTOMATHU3UPOBAHHBIX HHGOPMAITUOHHBIX U
CUCTEM aBTOMAaTH3UPOBAHHBIX CUCTEM
Brnademb: MeTo1aMU MOJICpPHH3AITUH
MIPOrPaMMHOTO U aIapaTHOro
obecrieueHrst THHOPMAITUOHHBIX U
aBTOMATHU3UPOBAHHBIX CUCTEM
OIIK 6 OIIK-6.1 3namo: KOMITOHCHTBI arnmaparHo-
Criocobern  paspabateiBath | PaszpabaTsiBaeT MPOrPaMMHOTO  OOECIICUEHUS  CHUCTEM
KOMIIOHEHTBI ~ TIPOTPAMMHO- | KOMIIOHEHTHI 00paboTKn nH(pOopMaIuu "
anmapaTHbIX KOMIUIEKCOB | ammapaTHO- aBTOMATHU3UPOBAHHOTO IPOCKTHPOBAHHS
00paboTkn WHGOPMAMK ¥ | IPOrPAMMHOTO Ymemuw: pa3zpabaThiBaTh KOMIIOHCHTHI
aBTOMATHU3UPOBAHHOTO obecrniedyeHus CHCTEM arnmapaTHO-IIPOrPaMMHOT0 00eCTICUeHUS
MIPOCKTUPOBAHUS 00paboTKHn




UHPOPMALUH 1

cucteM 00pabOTKM HHPOPMALIH 1

ABTOMAaTH3UPOBAHHOTO ABTOMATH3HPOBAHHOTO IPOSKTHPOBAHUS
MPOEKTHPOBAHUS Braoemy METOAUKOM pa3paboTKu
KOMITOHCHTOB aIlapaTHO-MPOTrPaMMHOTO
obecrieyeHust CUCTEM 00paboTKH
UHPOpPMALUN |
ABTOMAaTH3HPOBAHHOTO
OIIK 6.2 Cocrasinsiet 3namo:
TEXHUYECKYIO OCHOBHbBIE BUJIbl TEXHHYECKON
JIOKYMEHTAIIHIO IO JOKYMEHTAIIMH 110 UCTIOIb30BAHUIO U
UCIIOJIb30BAHHUIO U HACTPOWKE MPOrpaMMHO-aIIaPATHBIX
HAaCTpOUKe KOMIUIEKCOB 00paboTKH MH(OPMAITUU U
pOrpamMMHO- ABTOMATH3HPOBAHHOTO IPOSKTHPOBAHUS
anmnapaTHbIX 31).
KOMIUIEKCOB 00pabOTKH | Viyemu:
uH(bopmaLKK 1 [IpumensaTs cTaHmapThl  OGOPMIICHUS
aBTOMAaTH3MPOBAHHOTO | TexHUYECKOH JOKYMEHTALH
TIPOCKTHPOBAHHA IPOrpaMMHOrO  oOecleueHus  Ha
Pa3IMYHBIX CTaJUAX )KU3HEHHOTO LKA
V1).
Braoemy:

METOJMKOM COCTaBJICHUS! TEXHUYECKOH
JOKYMCHTAlMM 110 HUCIOJB30BaAHHUIO U
HacTpolKe IpOrpaMMHO-aNIapaTHBIX
KOMILJIEKCOB 00pabOTKH WHQOpPMalUH H
ABTOMATH3HPOBAHHOTO TPOEKTHPOBAHUS

(B1).

IIK-1.1. Hccnenyer wu | 3name:

paspabaTbiBaeT - ApXUTEKTYPHBIE TIPHHIMITBI TIOCTPOCHUS

ApXUTEKTYphl ~ CUCTEM | CHCTEM HCKYyCCTBEHHOT'O  HMHTEJUIEKTa
IK-1. Crocoten | 2P P Y ’

HCKYCCTBEHHOTO METOABl  JEKOMIIO3UIIMH  OCHOBHBIX
HCCIIeI0BATh u

MHTEIUIEKTa s | moacucteM (KOMIIOHEHTOB) U Pealii3aliii
pa3pabaThiBaTh apXUTEKTYPHI .

Pa3IMYHBIX IPEIMETHBIX | UX  B3aUMOJCHCTBHS  Ha  OCHOBE
cucTeM UCKYCCTBEHHOTO .

obnacreit METOI0JIOTUH MpeaMeTHO-

HUHTCIUICKTa JId Pa3sIMYHbIX
MpeIMeTHbIX oOnacTell Ha
OCHOBE KOMIUIEKCOB METOJIOB

n HUHCTPYMCHTAJIbHBIX
CpCACTB CUCTEM
HCKYCCTBCHHOT'O

HUHTCIIIICKTaV

OpHEHTUPOBAHHOTO MpoekTrpoBanus (31)
Ymems:

- BBICTpaMBaTh AaApPXUTEKTYpy CHCTEMBI
HCKYCCTBEHHOTO WHTEIUIeKTa,
OCYIIECTBIATh JIEKOMIIO3HILIMIO OCHOBHBIX
nozacucteM (KOMIIOHEHTOB) U pean3aliu
150, B3aUMOJICHCTBHS Ha OCHOBE
METOJI0JIOTUHU MpeIMETHO-
OpHEHTUPOBAHHOTO MpoeKTHUpoBaHus (V1)

IK-1.2 Brioupaer
KOMIUIEKCHl METOJIOB U
WHCTPYMEHTaIbHBIX
CPEICTB
HCKYCCTBCHHOI'O
MHTEIIJICKTa U1t
pemieHus  3ajaa4 B
3aBHCUMOCTH oT
0COOEHHOCTEH
MpeAMETHOM 00J1acTH

3nameo:

METOABI M HHCTPYMEHTAILHBIE CPEICTBA
CHUCTEM HCKYCCTBEHHOTO HHTEJUICKTa,
KpUTEPHH WX BBHIOOpA ¥ METOIBI
KOMILIEKCUPOBAaHUS B PaMKax CO3IaHMS
HHTETPUPOBAHHBIX THOPUIHBIX
WHTEJUICKTYANIbHBIX CHCTEM Pa3IUYHOTO
HasHaueHus (31)

Ymemo:

BBIOUPATH, TPUMEHATH U HHTETPUPOBATH
METOJIbl U HHCTPYMEHTAJIbHBIC CPEICTBa
CHUCTEM HCKYCCTBEHHOTO  HHTEJUICKTA,
KPpUTEpUH WX BBIOOpA M METOJMBI




KOMILJICKCUPOBAHUSI B PaMKax CO3JIaHHS
HHTETPUPOBAHHBIX THOPUIHBIX
HMHTEJUIEKTYANbHBIX CHCTEM Pa3IUYHOTO
HasHauenus (Y1)

IIK-1.3 PaspabatsiBaet
elWHBIC CTAHAAPTHI B
obmact  0€30IMacHOCTH
(B TOM qucie
OTKa30yCTOWYMBOCTH) U
COBMECTHMOCTH
MPOrPaMMHOTO
oOecrieyeHus,
JTAJOHHBIX APXUTEKTYP
BBIYHCIIUTCIIBHBIX
CUCTEM U HpOFpaMMHOFO
oOecrieueHns, a TaKxKe

3uame:
- emuHBIE CTaHIApTBl B  O0JacTH
0e301acHOCTH (B TOM YHCIIe

0TKa30yCTOWYMBOCTH) M COBMECTUMOCTH
MPOTPaMMHOTO OOECTIeUeHHsI, ITAIOHHBIX
APXUTEKTYpP BBIYUCIUTENBHBIX CHUCTEM W
MPOrpaMMHOTO O0ecIieueHHsI TEXHOIOTHIA
U CHUCTEM WCKYCCTBEHHOTO WHTEJUIEKTa
€2y

- METOJUKU OIpeleieHusl KpHUTEepHEB
COTIOCTaBJICHUS IPOrpaMMHOT0
obecrieueHUs] W KPUTEPHEB OTATOHHBIX

OIpeeNsieT  KPUTEPHH | OTKPBITBIX TECTOBBIX cpe (ycnoBuid) (32)
COIIOCTABJICHUSA Ymemy:
IPOrPaMMHOTO - IPUMEHATh U pa3padaThlBaTh €IUHBIC
obecrnieueHms 1 | CTaHmapTel B obmacTu Oe3omacHOCTH (B
KPUTEPHH  OSTAIOHHBIX | TOM YHCJIE€ OTKa30yCTOWYHMBOCTH) H
OTKPBITBIX TECTOBBIX | COBMECTUMOCTH IIPOrPaMMHOTO
cpen (YCIIOBHI) B IeNAX | oOecredeHus, JTATOHHBIX apXUTEKTYP
OTIpeJIeNICHHsI KauecTBa M | BEIYUCITUTEIBHBIX cUcTEM u
3¢ PEeKTUBHOCTH MPOTPaMMHOTO O0ecIieYeHHsI TEXHOIOTHHA
IPOrPaMMHOTO U CHCTEM MCKYyCCTBEHHOTO HHTEJIICKTa
obecriedeHus Y1)
TEXHOJIOTHH W CHUCTEM | - OMNPEJNENATh KPUTEPUU COTMOCTABICHUS
HCKYCCTBEHHOT'O MPOTPaMMHOTO OOeCIIeYeHHs] U KPUTEPHH
MHTEJUIEKTa JTaJOHHBIX OTKPBITBIX TECTOBBIX CpeEJ
(yciI0BHIA) B IIEJISIX ONpPEICTICHHS KauecTBa
" s dexkTuBHOCTH MPOrpPaMMHOTO
o0ecrieyeHHs TEXHOJNOTHMH M  CHCTEM
MCKYCCTBEHHOT0 MHTeIUIeKTa (Y2)
[IK-2. Cnocoben BoiOupats, | [IK-2.1. Bruibupaer wu | 3uamo:
pa3pabaTeiBaTh U IPOBOAUTE | pazpadaTbiBaeT - OCHOBHBIE KpUTEpHH 3(P(PEKTUBHOCTU U
9KCHEPUMEHTAIILHY IO pOrpaMMHbBIE KadecTBa (YHKUHMOHUPOBAHUS CHCTEMBI,
MPOBEPKY KOMIIOHEHTBl ~ CHCTEM, | OCHOBAHHOW HA 3HAHMAX: TOYHOCTH,
paborocnocobHOCTH OCHOBAHHBIX Ha 3HAHUAX | PEJICBAHTHOCTD, JIOCTOBEPHOCTH,
MPOTPaMMHBIX KOMIIOHEHTOB LEJIOCTHOCTD, OBICTPOTa PEIICHUs 3aaad,
CHCTEM, OCHOBaHHBIX Ha HaJIe)KHOCTb, 3alUIIEHHOCTh
3HaHUSIX, MO0 O0ECIeYEeHHUIO (YHKIIMOHUPOBAHUS CHCTEM, OCHOBAHHBIX
TpeOyeMbIX KpUTEPHEB Ha 3HaHUAX (31);
3G PEKTUBHOCTH M KadyecTBa - METOABl, S3BIKH M TPOrpaMMHBIE
(YHKITMOHUPOBAHUS cpelncTtBa  pa3pabOTKH  MPOTPAMMHBIX
KOMIIOHEHTOB CHCTEM, OCHOBAHHBIX Ha
3HaHUAX (32);
Ymemy:
BBIOMpATh, aJaNTHPOBaTh, pa3pabaThIBaTh
" WUHTETPUPOBATH porpaMMHbIe
KOMIIOHEHTBl CHCTEM, OCHOBAHHBIX Ha

3HAHUAX, C YUETOM OCHOBHBIX KPUTCPUCB
3¢ pexkTHBHOCTH u KadecTBa
¢dbyaxkauonupoBanws (Y1)

[1K-2.2

3uame:




IIpoBoaut

MCTOJbI TIOCTAHOBKHU 3a/1a4, MIPOBCACHUSA U

3KCTIEPHUMEHTAIIbHYIO0 aHaJIM3a TECTOBBIX U HKCIICPUMEHTATbHBIX
HPOBEPKY UCIIBITAaHUH PabOTOCIIOCOOHOCTH CHCTEM,
paboTocmnocoOHOCTH OCHOBaHHBIX Ha 3HaHMsX (31)

CHCTCM, OCHOBAHHBIX Ha
S3HaHUAX

Ymems:

CTaBHTH 3aJ1a41 M MPOBOJANUTEH TECTOBBIC H
IKCTIEPUMEHTAIIbHBIC UCTIBITAHUS
paboOTOCIIOCOOHOCTH CUCTEM, OCHOBAHHBIX
Ha 3HAHUSIX, AHATTU3UPOBATE PE3YIIBTATHI U
BHOCUTB m3MeHeHus (Y1)

[K-8. Cnocoben | I1K-8.1 3uamy:
pa3pabaTbIBaTh u | PazpabarsiBaer - HOBBIC HAyYHBIC NPHHIMIBI U METOJBI
MOJICPHU3UPOBATH IpOrpaMMHOE u | pa3paboTKu TIPOrPaMMHOTO "
MPOTpaMMHOE U alllapaTHOE | anmapaTHOE anmapaTHOro OOECTICUeHUSI TEXHOJIOTHH U
oOecriedeHne TEXHOJOTHH | | obecrieueHue CHCTEM HCKYCCTBEHHOT'O MHTEJUICKTa JUIS
cucTeM HCKYCCTBEHHOTO | TEXHOJOTMH M CHCTEM | pelieHus Npo(ecCHOHAJIBHBIX 3a/1a4 B
HHTEJIeKTa c Y4ETOM | HCKYCCTBEHHOTO PasIMYHBIX IpeAMETHBIX o0acTsax (31);
TpeOoBaHMIA HHTEJIEKTA g | Ymeme:
nHGOPMALMOHHON pemreHus - pa3pabaTsIBaTh MIPOrpaMMHOE
0€30IacCHOCTH B PAa3IWYHBIX | MPOECCHOHANBHBIX anmapatHoe o0ecreueHHe TEXHOJOTHHA H
MPeIMETHBIX 001acTIX 3a1a4 c YYETOM | CHCTEM HCKYCCTBEHHOIO HWHTEIUIEKTa C
TpeOoBaHMI y4eToM TpeboBaHW WHGOPMAITMOHHON
UHPOPMAaITMOHHON 0e30macHOCTH JUIsL peueHus
Oe3omacHOCTH B | Ipo()eCCHOHANBHBIX 3a7ad B Pa3IMYHBIX

Pa3IHYHBIX PEIMETHBIX
o0acTax

npeaMeTHBIX oomacTsx (Y1)

ITK-10 CiocobeH npuMeHsITh
METO/IbI CHCTEMHOTO aHaIn3a
W IpOrpaMMHOE 00ecTieueHre
IS CHCTEMHOTO
MOJICITUPOBAHHS C IICNIBIO

[IK-10.1

I/Icnom,?.yeT METOAbI
CHUCTCMHOT'O aHaJInu3a OJIA
IIOCTAHOBKHM  3agad H
OTBICKAaHHUs BO3MOXHBIX

3uamuv: MeTOJBI CHCTEMHOT'O aHaIu3a JIs
IIOCTAaHOBKM  3aJa4d M OTHICKAHHUSA
BO3MOXHBIX MyTeH MX peuieHust B cdepe
HCCIIEIOBATEIILCKOM IeITeIbHOCTH

Ymemn: HCITOJIB30BAaTh METO/IbI

pemwienus 3amady B cdepe | myTed WX pelIeHHs B | CACTEMHOTO aHajiu3a MJs ITOCTaHOBKH
HCCIIEI0BATENbCKOM chepe 3aJ1a4 U OTHICKAHHUS BO3MOXHBIX TyTEH MX
JeSITETbHOCTH UCCIIeIOBATENBCKOM pemieHuss B cdepe HCCIeA0BATEIbCKON
JICSATEIILHOCT JIeSTEIIbHOCTH
u
I1K-10.2 HacrpauBaer, | 3nams: MporpaMMHBIC cpencTaa
KOHQHUTYpHPYET A | CHCTEMHOI'O MOJEIUPOBAHUS TS
aJanTHpyeT MOCTAaHOBKK M pellieHHs 3aaad B chepe

MpOrpaMMHBIE CPENICTBA
CHCTEMHOTO

HCCJIEI0BATENbCKOM 1 TEIbHOCTH
Ymems: HacTpamBarh, KOHQUTYPUPOBATH

MOACIIUPOBAHUA IJI | 1 aJalnTUpPOBaTh NPOrpaMMHBIC CPEIACTBa
MMOCTAHOBKU M PEIICHUS | CHCTEMHOTO MO/ISITUPOBAHUS JUTSI
3a1adq B cdepe | MOCTAaHOBKM W pelIeHHd 3amad B cdepe
HUCCIIEI0BATEILCKOM HUCCIIEI0BATEILCKOM IESITETLHOCTH
JIeATCILHOCTH

2. Mecto nucuuniauHbl B crpykrype OIIOIIT

Jucunmumna «IIporpamMmMHas mHXeHepusD»» OTHOCUTCA K BAPUATHUBHOM YacTU
ydyeObHoro rturaHa mno HampapieHuto noaroroBkd 09.04.01 Hudopmaruka u
BBIYHMCIIUTENbHAS TEXHUKA.



3. CTpyKTYypa U coiepKaHue TUCITUTITIHHBI
3.1.CTpyKTypa AUCHMILINHBI

OO6mast TpyJI0€MKOCTh AUCIUIUIMHBI COCTaBIIsAeT 43a4eTHBIX(bIC) eaMHUII(BI)
(3BE), Bcero 216 wacoB, w3 KOTOphIX 82 4YacOB COCTaBIsAeT KOHTaKTHas padorta
oOydaromierocsi ¢ mpernojaBareieM (3aHsITHS JEKIMOHHOTO Thma 36 dYac., 3aHATHS
CEMHUHAPCKOT0 TUNA (MMPaKTHYECKUE, CEMUHAPCKHUE 3aHATHS, 1a00paTOpHbIE padOTHI U
T.11.) 36 Yac., KOHTPOJIb CAMOCTOSITEILHOM PabOThI U MHast KoHTakTHas padoTa (KCP)
-4 yac., koucynbranuu (Kouc) — 4 yac.npuem sx3amena (KITA) - 2 gac., npakTuueckas
MOJITOTOBKA 10 BUAY Npo(hecCHOHATBHOM AesTEIbHOCTH COCTABIISET 8 4acOB.

Cemectp
Bun yueOHoi paboTsl Beero
nYy p 9acoB
1 2
OBIIAA TPYAOEMKOCTD JUCHUTIJINHBI 216 108 108
KOHTAKTHAA PABOTA OBYYAIOIIETI'OCA
C IIPEIIOAABATEJIEM, 34 17 17
B TOM YHCIIE!
JlexuronHble 3aHaTHA (JIek) 8 4 4
JlaGopaTopHsbie 3ansatus (J1ad)
[Mpaktrueckues austus (Ip) 16 8 8
KonTpons camocrosTensHo pabOThl 1 MHAsI KOHTAKTHAas padoTa
* 4 2 2
(KCP)
Koncynprammu (Konc) 4 2 2
KonrakTtabie yacel Bo Bpems arrectanuu (KITA) 2 1 1
CAMOCTOSTEJIbBHASI PABOTA OBYYAIOUIETOCA
_ 112 56 56
(CPC), B TOM umce:
[ToaroroBka K MpOMEXKyTOYHOU aTTECTalluU B pOopMe: 70 35 35
(9K3aMeH)
OOPMA TTPOMEXYTOUHOUATTECTAIINN Ok €] JK




3.2.Coaep:xanue JAUCIHUIUIMHBI, CTPYKTYPUPOBAHHOE IO

pa3aenaMm W BHAAM

3aHATHH
PacnpenesieHne TpyA0eMKOCTH e
(B yacax) mo BUAaM y4eOHOii padoThl, BKIIOYAs = =
CPC = = 0
5} = =
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Paznmen 1. BBeneHue B mporpaMMHYIO HHXCHEPHIO.
1. BBenenue B TECT 5
POTPaAMMHYIO
HWHXXCHEPUTIO OIIK-2.1
OIIK-5.1
OIIK-6.1 1o,
1 8 8 IIK-1.1, 20,
I1K-1.2, 11,
TIK-1.3 21
Paznen 2. OCHOBBI KOMaHIHOW Pa3pabOTKH
2. OCHOBBI TIK-1.1, 10
KOMAaHIHOHU I1K-1.2, 1o,
pa3paboTku 1 8 8 IK-1.3, 20,
TIK-2.1, 1x,
TIK-2.2 21
Paznen 3. TectupoBaHue MPOrPaMMHOTO 00CCIICUCHHSI
3. TectupoBaHue OIIK-6.2 lo, | tectr 10
IPOTrPaMMHOTO 1 1 8 9 [K-1.3, 20,
oOecrieueHus TIK-8.1 1m,
20
Pasnen 4. Cruib xoma
4. Cruib Ko1a OIIK-2.1 10
OIIK-2.2
OIIK-5.1
OIIK6.1 1o,
I1K-1.1, 20,
1 1 2 8 12 NK-1.2, I
I1K-2.1, 21
TIK-8.1,
IIK- 10.1

Pasnen 5. Ocuossl Continuous Integration (CI).




5. OcHoBBI
Continuous
Integration (CI).

11

OIIK-2.1
OIIK-2.2
OIIK-5.1
OIIK6.1
IK-1.1,
IK-1.2,
IK-2.1,,
I1K-8.1,
I1K-10.1

lo,
20,
Ln,
2n

Kn

10

Pa3nen 6. ApxuTekTypa IporpaMMHOro oo

CCIICUCHUA

6. ApxwurexTypa
POTPaAaMMHOTO
obecrieueHns

11

OIlK-2.1
OIIK-2.2
OIIK-5.1
OIIK6.1
IK-1.1,
IK-1.2,
IK-1.3
IK-2.1,,
IK-8.1,
[IK-10.1

1o,
20,
Ln,
20

TEC

Pasmen 7. Pa3pabotka API

7. Paspabotka
API

11

OIIK-2.1
OIIK-2.2
OIIK-5.1
OIIK6.1
IK-1.1,
IK-1.2,
IK-1.3
IK-2.1,,
IK-8.1,
IK- 10.2

lo,
20,
Ln,
20

10

Pazmen 8. ITlepeuconp3oBaHue MPOrpaMMHOTO K012

8.
Ilepeucnonb3oBanu
€  IpPOrpaMMHOIO
KoJa

10

OIlK-2.1
OIlK-2.2
OIIK-5.2
OIIK6.2
IK-1.1,
IK-1.2,
IK-1.3
IK-2.1,,
IK-8.1,
IK- 10.1

1o,
20,
1,

Paznen 9. IlpoaBuHyTHIH ypOBEeHb KOMaHAHOW pa3paboTKu

9. IIponBuHyTHIH
YPOBEHb
KOMAaHIHOH
pa3paboTku

IK-1.1,
IK-1.2,
IK-1.3,
IK-2.1,
IK-2.2
IK-8.1,
I1K-10.1

lo,
20,
1,
21

TEC

Pasnen 10. KauectBo xozna

10. KauyectBo KOz1a

IK-1.3,
IK-2.2,

1o,
20,

1n,

15




- r rrr 7 1] [2a ]

Pasmen 11. Penensuposanne koza (Code Review)

11. . lo,
PenenzupoBanue 211 7 8 gﬁ_ég’ 20,
KOoIa (Code e 1,
Review) 2n
Pazmen 12. JKu3HeHHBIH UK IPOTPaMMHOTO MPOAYKTa
12. JKu3HeHHBIH TIK-1.3 lo, Tec
LMK 2 7 7 TIK-2.1 20, T
IPOTPaMMHOTO [K-2.2 Ln,
IPOJYKTa 21
Pazpnen 13. TectupoBaHue cHCTEM MAIIMHHOTO O0y4EHHs
13. TectupoBanue TIK-1.3, ;g’ ;ec
CHCTEM MallMHHOTrO | 2 7 7 TIK-2.2 11 !
o0yueHus 2
Paznen 14. Pa3zpaboTka cucTeM MallMHHOTO 00y4YeHUs
IIK-1.1, lo,
I1K-1.2, 20,
14. Pa3pabotka IK-1.3, 1,
cucTteM mMamuHHOro | 2 | 1 2 7 9 I1K-2.1, 20
o0yueHus IK-2.2,
TIK-8.1
Paznen 15. Co3ganne maimialHOB MPIJIOKEHIH MAIIHHHOTO 00yYeHHS
OIlK-2.1 lo,
OIIK-2.2 20,
OIIK-5.1 | 1nm,
OIIK-5.2 | 21
OIIK6.1
15. Cospanue
naI‘/'InnaI‘/'IH(i[B (I?Igi(slz
MPUIOKEHU N 2 2 7 9 s
MI:).H.II/IHHOFO MK-1.2,
o0OyueHus IK-1.3,
I1K-2.1,
I1K-2.2,
T1K-8.1,
IIK- 10.1
T1K-10.2
OIIK-2.1
OIIK-2.2
OIIK-5.1
OIIK-5.2
OIIK6.1
IIpomexyTouna 19[EK1612 ;O’
sl aTTECTaLHS 1 212 1 35 | 40 Y o
(3k3aMeH) IK-1.2, Ix,
ITK-1.3, 21
I1K-2.1,
I1K-2.2,
I1K-8.1,
IIK- 10.1
I1K-10.2
IIpomesxxyTouna OIlK-2.1
s aTTeCTaIusA OIIK-2.2
(ax3amen)?2 OIIK-5.1 1o
OIIK-5.2 20’
2 2|2 1 35 | 40 OIIK6.1 ) !
OITK6.2 2”’
IK-1.1, A
I1K-1.2,
I1K-1.3,




IK-2.1,

UTOoro

IK-2.2,
[K-8.1,
[IK-10.1
[1K-10.2
21
8 16 |4 ] 4 2 112 70 6

3.3. TeMaTH4eCKMii IJIAH JeKIIMOHHBIX 3aHATHI

3.4.

Howmep pa3znena
JUCHMIIIUHBI

TeMbl IEKIIMOHHBIX 3aHITHI

TpynoemMKoCTh, yac

Otnnuue nporpaMmsl OT IPOTPAMMHOI0 IPOAYKTa. TecTupoBaHue
nporpaMMHoro obecrieueHus. Komananas pa3paboTka. ApXuTeKTypa
MPOrpaMMHOTo o0ecrieueHust. Y paBiieHue TpeOoBaHuUs K
MporpaMMHOMY oOecrieueHHI0. JKM3HSHHBIN IIUKIT TPHIIOKESHUH
MaIIMHHOTO 00y4eHusl. UHCTpYMEHTHI KOMaHIHOW pa3paboTKH.

Ilenu  TecTMpoBaHUS ~ MPOrpaMMHOTO  oOecrieueHus.  Bupsl
TECTUPOBaHMA. MoIyJbpHOE TecTHpoBaHMe. [loyeMy cTHIb Koza
BakeH. PykoBocTBo mo cruito B Python PEP 8.

Beenenne B Continuous Integration. Mucrpymentsr Continuous
Integration. TToxxonsl k paszpadotke apxutektypbl [10. [TaTTepHs! 1
AQHTUIATTEPHBl  TPOSKTUPOBAHUS.  APXHUTEKTypa  IPUIOKCHUI
MaIIMHHOTO 00yYeHHUS

[TpoekTrpoBaHKe KoJa Al TOBTOPHOTO MCHONb30BaHusA. Moayinu u
naketsl B Python. buGmuoreku B Python. Co3nanue coGCTBEHHBIX
6ubarorek B Python.

Opranun3zaiyst paboThI IPUIIOKEHHS MAIIMHHOTO 00yueHus uepe3 API.
Wuctpymentsl miast paspabotku APl FastAPl, Flask. Tlousrtue
KagecTBa Koaa. 3adeM HyXeH 4YHCThldi koa. Pedakropusr.
WHcTpyMeHTsI U1 peakTOpHHTa.

Hasnauenne Code Review. Jlyumue npaktuku Code Review.
Code Review na GitHub. Yenoseueckuii paxrop B Code Review.
JKu3HEeHHBII [IUKJT TPOTPAMMHOTO POAyKTa. JKU3HEHHBIN UK
MPHUIIOKEHUI MAITHHHOTO 00y UYEHHSI.

Pa3paboTKa MPOIyKTOB C YY4ETOM KHU3HEHHOTO [IHKIIA

11

TectupoBanme koja. TecTupoBaHUe TaHHBIX.

WMHCTpyMEHTHI 151 TECTUPOBAHUS TaHHBIX. BepcrnoHnpoBaHme
JaHHBIX, MOJCIICH B KOJIa.

WHCTpYMEHTHI 17151 KOMaHTHOU Pa3paOOTKU MPHUII0KEHH MAIITHTHHOT O
o0ydeHwMsI.

14

Co6op mannasix. [TonroroBka qanuex. O0ydeHUE MOJIEIIH.
PazBepThiBaHuE MOJEIIH. HeoOxoaumMocThb aBTOMAaTHU3aIuU
ManINIaifHOB.

Bcero

3.5. TemaTnyeckuii NJIaH NPAKTUYECKUH 3aHATHH

oMep pazzaena
U CHUITJINHBI

TeMbl TPaKTUYECKUX 3aHATUI

TpynoemMkocTs,
qac

N3y4eHne 0cHOBHOTO HAyYHO-TEXHUIECKOTO

JIOKYMEHTA TI0 MPOTPaMMHOM HH)KEHEPHUH, 0TOOpaXKarONUil 3HAHUS
1 HAKOTUICHHBIN ONBIT CIIENUATIMUCTOB O MPOTPaMMHOI
uwkenepuu (Software Engineering Body of Knowledge),
TexHoJoruu pa3padotku 110 ¢ moMoIbIo crieluanbHBIX
uHcTpyMenToB (DevOps),

100




00beIMHEHHUSI TEXHOJIOTHIT M TPOIIECCOB MALIMHHOTO O0YUCHHUS U
[OIX0JI0B K BHEIPEHHIO pa3paboTaHHBIX MOJIENEH B OU3HEC-
mnpouecce! (MLOPpS)

Cucrema xouTpois Bepeuii Git. Cepsuc GitHub. OcHoBbI paboTsI ¢
5 Git B xomaHmHOW cTpoke MonyiabpHOe TectupoBanue B Python: 2
pytest.

Izen Python. ®opmarrepst koma (B IDE, YAPF, Black). JTuareps
6 (Flacke8, Pylint). Hactpoiika HempesIpBHOW  HHTCTPAINH. 2
Continuous Integration ma GitHub

ApXuTeKTypa TpPHWIOKEHWA MamuHHOTO oOydeHus. Be6-
(hpeliMBOpK VLS MTOCTPOEHHUS API c Python
7 3.6+(FastAPI), ¢peiimBOpk 1 co3maHusi BEO-TIPUIOKEHHH Ha 2
s3bIKe  IporpammupoBanus Python, ucmonb3yromuit  Habop
nuctpymentos Werkzeug (Flask)

8 Co3nanue coOCTBeHHBIX OubIOTEK B Python. 2
9 WucTpymenTs! ais pedaxTopuaTra 2
14 Code Review na GitHub. Pa3paboTka mpomyKkToB ¢ ydYeTOM 2
JKN3HCHHOI'O NUKJIa
I/IHCprMCHTI)I A1 TCCTUPOBAHUA OJaHHBIX. HHCprMCHTI)I JJIs
15 KOMaHTHOH pa3pa0OTKH TNPUIOKEHHH MAIIMHHOTO OOy4YeHHS. 2
OOyuenue Mojienu. Pa3sepThiBaHe MOACIH.
Bcero 16
3.6. TemaTnyeckuii niIaH Ja6OPaATOPHLIX PadoT
[IpoBenenue 1abOpaTOPHBIX padOT HE MPEAYCMOTPEHO YUEOHBIM TUTAHOM.
3.7.CamocTosiTeIbHAas pab0Ta CTy/€HTA
Howmep paznena Bux CPC Conepxaniie CPC TpynoemMKoCTb,
JUCITUTUTMHBI yac.
1 [Toaroroska K | U3yuuTh HAyYHO-TEXHUUECKUE 8
IPAKTHYECKOM JIOKYMEHTHI 1o OpOrpaMMHON
pa60Te HUHKXCHCPpUHU
2 IToaroToBka K N3yunth OCHOBBI paboter ¢ Git B 8
HpaKTHQGCKOIﬁ KOMaHIHOM CTPOKE
pabote
IToaroroBka kK
3 MPaKTUYECKON N3yuuTh MOyIbHOE TECTUPOBHANE 8
pabote
IToaroroska k
4 MPaKTUYECKOU Ocsouts nunTepsl (Flacke8, Pylint). 8
pabote
IToaroroBka Kk s . .
5 HpaKTquCKOﬁ YUUTb HACTPOUYya HCIIPCPBIBHOU 8
pa60’1‘e HUHTCTrpalun
IToaroroeka k .
6 O AKTHICCKOR O3HaKOMUTBCS C APXUTEKTYPOI 8
pa €CKO .
pabore MPWJIOKEHUH MAIIMHHOTO 00yUYeHus
IToaroroBka k OsunakomuTthes ¢ FastAPI, Flask
7 MPaKTUYECKON 8
pabote




[ToaroroBka k W3yunth  co3gaHMe  COOCTBEHHBIX

8 HpaKTquCKOﬁ OUOJIMOTEK B Python. 7
pabote
[ToaroroBka k O3HaKOMHUTECI € MPOABHHYTHIMU

9 HPaKTUYECKOM oreparusaMi ¢ git 7
pabore
IToaroroBska K Wzyunth WHCTPYMEHTHI it

10 IPAaKTHYECKO pedakropunra 7
pabore
IToaroroska k N3yuuts Code Review na GitHub.

11 MPaKTUYECKON 7
pabote
[ToaroroBka k O3HaKOMUTBCS c pa3paboTkoi

12 IPaKTHYECKOi MPOIYKTOB C YYETOM XH3HEHHOTO ITUKJIA 7
pabore
IToaroroBka k N3yuuth WHCTPYMEHTBI JUIS

13 HpaKTquCKOﬁ TCCTUPOBAHUA JAaHHBIX. 7
pabote
IToaroTroBka K M3y4unTh UHCTPYMEHTHI 111 KOMAaHIHOU

14 IPaKTUYECKOM pa3paboOTKU TPUIIOKECHUN MAIIMHHOTO 7
paGote o0y4eHusl.
Ilogroroska x O3HaKOMUTHCS C Pa3BEPTHIBAHHEM

15 IIPaKTUYECKON MOZIEIH. 7
pabote

Bcero 112

4. O6pa3oBaTe/bHbIe TEXHOJIOTHHU

[lpn mpoBeneHWM y4YeOHBIX 3aHATUH HCIONB3YIOTCS TPAAMIMOHHBIE 00pa30BaTEIbHBIC
TEXHOJIOTHH - JICKI[MH B COYCTAHUH C MIPAKTHYCCKUMH U JTa0OPATOPHBIMH 3aHSATHIMHU, COBPEMEHHbIC
00pa3oBaTeNbHBIE TEXHOJIOTHH, HAIPaBJICHHBIE HA 00ECIICUeHHE Pa3BUTHUS y 00YUYAIOIINXCS HABBIKOB
KOMaH/IHOW pabOThl, MEKIMYHOCTHOW KOMMYHHKAIIUHU, TIPUHATHUS PEUICHUH, JTUICPCKIUX Ka4eCTB:
paboTa B KOMaH e, MpobJIeMHOe 00yUeHHE.

B kauecTBe OCHOBHBIX (hOpM pabOTHI CTYACHTOB MPEIIOIAraeTCsl aHaIUTHIecKass 00paboTka
TeKCTa (aHHOTHPOBaHHE, KOHCIIEKTUPOBAHHUE); PabOTa CO CIPABOYHOM JIUTEPATYypPOii; BHIITOJHEHUE
WHIMBHyalbHBIX 33J[aHuil; paboTa B 3nekTpoHHO# cpeae LMS Moodle.

5. OueHuBaHue pe3yJIbTATOB 00y4eHUs!

OueHuBaHue pe3yabTaToB 0O0yUEHUs MO0 TUCIUIUIMHE OCYIIECTBISIETCA B paMKax TEKYIIETo
KOHTPOJISL ~ YCHEBAaEMOCTH, TPOBOIUMOro 1o OamibHO-peiituHroBoit cucreme (BPC), wu
IIPOMEXKYTOUHOM aTTecTaluu.

Texymuii KOHTPOJb YCIIEBAEMOCTH OCYIIECTBISETCS B TEUEHHE CEMECTpa, BKIIHOYACT:
3alIUTHI 1Ta0OPAaTOPHBIX pabOT, YCTHBIE OMPOCHI IO TEMaM MPAKTHUUECKUX 3aHATHM.

WTOroBoil OLIEHKOW pe3yJIbTaTOB OCBOEHMS IMCUUIUIMHBI SIBIISIETCS OLICHKA, BHICTABICHHAS
BO BpEeMs ITPOMEKYTOUHOM aTTeCcTallui 00y4JaroIerocs (3Kk3aMeH) ¢ y4eTOM Pe3yJIbTaTOB TEKYIIEro
KOHTpOJIs ycreBaeMocTH. [IpomexyTouHast arTectanus B (hopMe dK3aMeHa MPOBOAUTCS YCTHO MO
Oowireram. Ha sk3ameH BBIHOCATCS TEOpETHUECKHE M IMPaKTHUYECKHE 3aJaHus, IpopabOTaHHBIE B
TEUYEHHE CeMECTpa Ha YUEOHBIX 3aHATHIX M B MPOIECCE CAMOCTOSITEIbHOM paboThl 00yJaromuXCs.
DK3aMeHaIlMOHHbIE OWJIETHI coepXaT 2 TeOpeTHUeCKUX 3adaHuii W 1 3agaHue NMpaKTUYECKOTro
Xapakrepa.



OO600111eHHbIE KPUTEPUH U IIKaJa OLEHUBAHUS YPOBHS CHOPMUPOBAHHOCTH KOMIIETCHIIUU

(I/IHI[I/IKaTOpa JOCTHXKCHUA KOMHGTCHL{I/II/I) 10 UTOraM OCBOCHHA NUCHUIIIIMHBI:

O060011eHHbIE KPUTEPUH U IIIKaJIa OIICHUBAHUS PE3yJIbTaTOB O0YUCHHUS

[Tnanu-
PyEMBIC HEYJI0BJIETBO- YAOBJIETBOPUTEIIBH <ODOLLO OTIHIHO
PE3YyIETaTR PHUTEIBHO 0 P
00y4eHUs
HE 3a4TEHO 3a4TEHO
YpoBeHb 3HaHUH MuHUMaIBEHO YpoBeHb 3HaHU B YpoBeHb 3HaHUI B
HIDKE JOTTYCTUMBIN 00BeEME, 00BeEME,
[Tonuota MUHUMAJIbHBIX ypOBEHb 3HAHUH, COOTBETCTBYIOILIEM COOTBETCTBYIOIIEM
3HAHUI TpeOOBaHMIA, AMEET MporpaMme, UMeeT porpaMme
UMEIOT MECTO MECTO MHOTO MECTO HECKOJIBKO MOATOTOBKH, 0€3
rpyObie omMOKH HErpyObIX omKOO0K | HErpyObIX OIMOOK OLIMO0K
[IponemoncTpupoBa
[IpoeMOHCTpUPOB | HBI BCE OCHOBHBIE
IIpu pemienun IIporeMoHCTpUPOBaHBI
aHbl OCHOBHBIE YMEHHS, PELICHBI
CTaH/IapTHBIX BCE OCHOBHBIC YMEHHUSI,
YMEHUS, PEIICHbI BCE OCHOBHBIC
3a/1a4 He peIIeHbI BCE OCHOBHbBIE
TUIIOBBIE 33/1a4U 3a/1a4¥ ¢ HETpyObIMHU
Hanuuue MPOJIEMOHCTPHUPOB 3aJla4uM C OTJCIbHBIMU
. C HETpyOBIMU OIIMOKaMH,
yMEHU# aHbl OCHOBHBIC HECYIIECTBEHHBIMH He-
olnoKamu, BBITMIOJTHEHBI BCE
YMEHHSI, UMEIOT J0YETaMH, BBITIOJTHEHBI
BBITIOJIHEHBI BCE 3a/1aHus B IIOJTHOM
MECTO IpyObie BCE 3aJ]aHMsl B [IOJTHOM
3aJIaHus, HO HE B o0BeMe, HO
OIIMOKHU obbeme
MIOJIHOM 00beMe HEKOTOpbIE
C HeJloueTaMu
IIpu pemienun
pup Nwmeercs
CTaHJapTHBIX . [IponemoHncTprpoBa
MUHUMAITbHBIN [IponeMoHCTpHpPOBaHbI
Hannuue 3a/1a4 He HbI 0a30BbI€ HABBIKU
Ha0Op HaBBIKOB HABBIKU TIPU PEIICHUN
HaBBIKOB MIPOJIEMOHCTPHUPOB NP peLIEHUN
JUIS peIIeHuUs HECTaH/IapPTHBIX 3a/1a4
(BnageHue aHbl 0a30BbBIC CTaHJapTHBIX 3a/1a4
CTaHJAPTHBIX 3a]1a4 0e3 omudoK u
OTIBITOM) HaBBIKU, UMEIOT C HEKOTOPBIMU
C HEKOTOPBIMHU HEZ0YETOB
MECTO TpyObIe HeJ0YeTaMH
He/oueTaMu
OIMOKHU
CdhopmupoBaHHOC
T b KOMIIETCHIIUA CdopMupoBaHHOCTH
= COOTBETCTBYET KOMIIETEHIIUH B
3 CdopmMupoBaHHOCTH
g < ~ | Komnerenuus B MUHUMATbHBIM 1IeTIOM
r 8= . KOMITETEHIINHT
5 o= MOJIHOM Mepe He TpeOOBaHUM. COOTBETCTBYET
2 g = MOJTHOCTBIO COOTBET-
S s E chopMupoOBaHa. Nmerormuxcst TpeOOBAHUSIM.
= . . CTBYET TpeOOBaHUSM.
S 5 0 Nwmerommxcsa 3HaHWUM, YMEHUH, Nmeromuxcs o
= E o . . . Hmeronuxcst 3HaHUH,
&£ S 3HAHUH, YMEHUH, HaBBIKOB B IIEJIOM | 3HAHWH, YMEHUH, N
2= 8 YMEHHUI, HABBIKOB U
S = % HaBbIKOB JIOCTATOYHO JIISI HAaBBIKOB U .
s 5 = MOTHBAIIAU B TTOJTHON
== HEJOCTATOYHO JUJISl | PEIICHUS MOTHUBAIIMH B IIEJIOM
=Rl Mepe I0CTaTOYHO AJIs
E o Q peleHus MIPAKTUIECKHIX JIOCTaTOYHO JJIsi
o 5 ¥ PELLIEHHUs CIIOXKHBIX
= MPaKTUYECKHUX (mpodeccroHanbH | pemeHus
&S B MPAKTUIECKHUX
£ 5 3 (mpodeccuoHaNbH | BIX) 33134, HO CTaHJAPTHBIX
2 2 X (mpodeccroHambHbIX )
= bIX) 337124 TpeOyercs MPaKTUYECKUX sanay
;;2 JOTIOJTHUTEIbHAS (mpoheccroHATBHBIX
MIPAKTHKA 110 ) 3amau

OOJIBIINHCTBY




3a1a4

MPAKTUYECKUX

YpoBeHb chOPMUPOBAHHOCTH

KOMIIETeHIINH (MHIMKAaTOpa
JIOCTHKCHUST KOMITETSHIIUH )

Huzknii

Hwxe cpennero

Cpennuit

Bricokuit

[ITkana OLIEHKU pe3yJabTaTOB 00YUYEHUs MO TUCHUILINHE:

YpoBeHb chOpMHPOBAHHOCTH KOMIICTCHIIUN
(MHAMKATOPA TOCTHXKCHHS KOMIIETEHIINHN )

<
SIS . . Hwuxe .
S| © g § 3ammaHupoBaHH Boicokwii Cpennuit Huskwuit
H < T H CpeaHero
< 5| £ 8§ bIE o
§ & = é §  pesymbTathl KaJla OLICHUBaHUs
S| £ 5§ obyuenns no HEY10B-
5 = 2 4 YIOBJIET-
g| o R § IHCUHUIUINHE OTJINYHO XOPOIIIO JIETBOPU-
Z BOPUTEIBHO
TEJIBHO
3a4YTEHO HE 3a4TE€HO
3HATH:
JlocTaTouHO
B MOJIHOM | IOJIHO 3HaeT
OpHI'HHAJIbHBIC 00bEME 3HAET | OPUTHHAILHBIE
aIrOpUTMbI U | OpUTHHAJIbHBIE | QITOPUTMBI u
IIporpaMMHbIC AT OPUTMBI u | OpOorpaMMHBIC
CPEACTBA, B TOM | MPOrpPaMMHBIE CpeICTBa, B TOM
qUCJIC C CpeAcTBa, B TOM quclie C
WCTIONB30BAaHUEM | guclie ¢ | ucrions3oBanneM | YpPOBEHb YpoBeHb
COBpPEMEHHBIX WCIIOJIb30BaHHe | COBPEMEHHBIX 3HAaHUU 10 | 3HaHWUM
HHTEJUICKTYalbH M COBPECMCHHBIX | MHTCJUICKTyaJIbH TEME HMX
BIX TEXHOJIOTHH, MHTCIUICKTyaJIbH | bIX TEXHOJIOT U, MUHUMAJBHBIA | e
TSt peleHust | pIX TEXHOJIOTHH, | A PCLICHMA MHUHAMAJIBHBIX
II HOHAJIbH -~
orn | onk- npodeccuoHanbH | i pemenus | Hpodeccuonan TpeboBanmii
K2 |21 BIX 33734 | npodeccHoHanp | BIX 3a7a4
' AJITOPUTMBI HBIX 3a7a4u | aJITOPUTMBI
AJITOPUTMBI Homyckaer
HE3HAYUTEIBHBI
€ OIMUOKHN
YMETh:
a0aTbIBaTh
paspad YBepeHHo IokassiBaer Bce | JlomyckaeT He yMeer
OpHUTMHAJILHBIE
MMOKa3bIBAECT OCHOBHBIE MHOTO paspabaTbIBaTh
AT OPUTMBI "
OpUTMHAJIbHBIE
TIPOrpaMMHEIE yMeHgm YMeHgIH HG,Z[O‘%GTOB pu ap !
JATOPUTMBI U
cpenctea, B Toum | Pa3pabaThiBaTh | paspabatbiBaTh pa3paboTke ) pal .
pOrpaMMHBI
amee c | OPMIHHAIBHBIC | OPHIHHAIBHBIC OpHUTHMHAJIbHEIC porp
CpeACTBa, B TOM
denonbsopamem | &ITOPHTMBI W | QITOPUTMBI U | aNTOpPUTMBI U pczle , !
qHCIT
COBDEMEHHBIX HporpaMMHBIC MPOrpaMMHBIE HpOrpaMMHBIE
WCTIOJIb30BaHHEM

HWHTCIJICKTYaJIbH

Cpe/CTBa, B TOM

Cpe/icTBa, B TOM

Cpe/CTBa, B TOM




bIX TEXHOJOTHH, | YHUCIe c | uncmue c | uncne C | COBpEMECHHBIX
TUIS pelicHUs | MCIIONh30BaHNE | MCIIOIB30BAHUEM | UCTIOJIB30BAHUE | WHTCIUICKTyallbH
MpoheCCHOHANBH | M COBPEMEHHBIX | COBPEMEHHBIX M COBPEMEHHBIX | BIX TEXHOJIOIHIA,
BIX 3314 WHTCIUICKTYQJIbH | UHTCIUICKTYQJIbH | MHTCJUICKTYAIbH | JIJIs penieHus
BIX TEXHOJIOTHH, | BIX TEXHOJOTHH, | BIX TEXHOJOTHH, | MpodecCunoHaIb
UL peIeHus | s pemieHust | AN pemIeHHs | HBIX 3a]a4
npodeccuoHans | mpodeccuoHanbH | npodeccuoHa b
HBIX 3314 BIX 3ajad, | HbIX 3aj1a4
JOIyCKaeT IIPOCKTUPOBAH
OIIMOKU MEIKHe | Ui
HEJIOYETHI
BJIAJICTh:
Brnaneer
YBepeHHo A
HaBBIKAMH
HaBBIKAMH BJIAJIEET
MPOSKTUPOBAHUS aBBIKA TPOCKTHPOBAHIT
HaBbIKAMH
u pa3pa60T1<H IPDOECKTUDOBAHU a pa3pa60T1<H YPOBGHB YI)OBGHI)
P P OpUTHHAJIbHBIC BJIAJICHUS HUXKE
OpHUT'HHAJIbHBIC s W pazpaboTKu BJIIaACHUS
AITOPUTMBI u . | MUHMaMaabHBI
AJIrOPUTMBI U | opuruHajbHbIC MHUHUMAJIbHbIN
IpOrpaMMHbBIE X
MPOrpaMMHBIC ITOPUTMBL |
CpencTBa, Jaenaet
cpencTaa MPOrpaMMHBIC
CDICTA HE3HAYNTEIbHBIC
TB
pel OIIUOKHU
3HATh:
B nojHoM | Jlocratouno
POrPaMMHBIE o0beMe 3HaeT | MOJTHO 3HaeT
cpencTBa MpOrpaMMHBIC MIpOrpaMMHBIE
penreHus cpezacTBa cpeacTBa
npodeccuoHanb peleHus pelenus YpoBeHb YpoBeHb
H npodeccuonans | NpoeccHoHanbH | SHAHHM 1o | 3HAHUI
bIX 3a7a4, B TOM | HpIX 3aja4, B | bIX 3aga4, B TOM | TEMC HUXK
YHUCIIE C| TOM 4YHCle C | 4HACKE C | MUHHUMAJIBHBIA | €
HCTI0JIb30BaHUEM HUCIIOIb30BAaHUE | MCIOJIb30BAHUEM MHUHUMAIBHBIX
COBPEMEHHBIX M COBPEMEHHBIX | COBPEMEHHBIX TpeGoBaHHii
WHTEIUIEKTYallbH | WHTEIUIEKTYallbH | MHTCIUIEKTYaJIbH
BIX TEXHOJIOTUI BIX TEXHOJIOTHH | BIX TEXHOJIOTHH
YMETb:
OIIK- [TokaseiBaeT Bce
2.2 YBepeHHo OCHOBHBIE Honyckaer
MMOKA3bIBAET YMEHUS MHOT'O He YMEET
pa3pabaTsiBaTh
YMEHUS paspabarsiBaTh HEI0YETOB MPH | pa3pabaThiBaTh
MPOrpaMMHBIC
cpercTra pa3pabaThiBaTh IporpaMMHBIE paspaboTke IporpaMMHEIE
o — MPOrpaMMHBIC CpeacTaa MpOrpaMMHbBIC CpeacTBa
cpencTBa CLICHUS cpeacTsa CIICHHUs
npodeccuoHanb pel p pel p
- pelieHus Npo(ECCUOHANBH | pereHus po(heCcCHOHAb
BIX 33jJa4, B TOM HBIX 33]1a4, B TOM
BIX 33189, B TOM npohecCHoHaNb Jad, npohecCHOHATb Jad,
—" c HBIX 3ajad, B | YHUCIIC C | HBIX 3aja4, B | YUCIC Y
TOM quclie C¢ | UCITOJIB30BAHUEM TOM quclie C | UCIIOJIb30BAHUEM
WCTIOb30BaHIEM
HCIOJIH30BAHUE COBPEMCHHBIX HCIOJIb30BAHUEC COBPCMCHHBIX
COBPCMCHHBIX HMHTEIUIEKTYaJIbH WHTEIUIEKTyallbH
M COBPEMEHHBIX M COBPEMEHHBIX
HHTCILICKTY b oo BIX TeXHoner/Iﬁ oo BIX TeXHoanI/Iﬁ
BIX TEXHOTONHiA HHTEIIEKTyalIbH ’ HHTEIUIEKTyalIbH
BIX TEXHOJIOTUH | JOIIyCKaeT BIX TEXHOJIOTHIA

OILIIMOKU MEJIKHE
HEJI0YEThI




BJIaACTh:

Buaneer
YBepeHHo HaBbIKAMHU
HaBBIKAMHI BJIAJEET IIPOCKTUPOBAHUS
MPOCKTUPOBAHUS | HaBBIKAMH u pa3paboTku
M pa3paboTKH npoeKTHpogaHH HgOFPaMMHOFO VDOBGHE YpoBeHb
MPOTPaMMHOTO obecrieveHnst ¢
porp A W PaspaboTKH P BIIQJICHUS HIDKE
obecrieyeHns € | mporpaMMHOroO | MCIONB30BAaHHEM | BJIAZICHHUS
. | MUHMaMaJbHBbI
UCTIONB30BaHUEM | obecriedeHUs] C | COBPEMEHHBIX MHUHUMAaIbHBINA
COBPEMEHHBIX HICTIONIG30BAHNE | MHTEIUIEKTYaJIbH X
MHTEJUICKTYallbH | M COBPEMEHHBIX | BIX TEXHOJOIHH |,
BIX TEXHOJIOTUI UHTCJUICKTYaJIbH | A€JaeT
BIX TEXHOJIOTUI | HE3HAUYNTENIbHbIE
omnOKu
3HATh:
HocTtaTouHo
B HomuoM | TOMHO 3HAeT
COBPEMEHHOE
COBpPEMEHHOE 00beMe 3HaeT o 01; AMHOE I
IIPOTPaMMHOE U | COBPEMEHHOE aEnapaTﬂoe
armapaTHoe NpOrpaMMHoe U | < P YpoBeHb YpoBeHb
obecrnieyeHme . .
obecrieueHue anmnapaTHoe 3HAaHUU IO | 3HAHUM  HHXKE
rH()OPMAaITMOHHEI
MH(OPMAIMOHHBI | obecredeHue < 4 | TEME MUHHUMAaJIbHBIX
X U | nHpOpMALMOHH MHUHHMAaJIbHBIA | T BaHUI
bopman ABTOMAaTHU3UPOBaH an pebosa
aBTOMAaTHU3UPOBAH | pIX u
HBIX CHCTEM,
HBIX CHCTEM aBTOMaTHU3HUPOBa
Jenaer
HHBIX CUCTEM
HeOoIbIIue
HETOYHOCTH
YMETB:
[Toka3siBaeT Bce
YBepeHHO
OCHOBHBIE Homyckaer
MMOKa3bIBAE€T
. YMEHUSA MHOTO He yMeer
MEHUS
OIIK- | pa3paborath y paspaboTatb HEN0YETOB IIPU
OIl paspabaThiBaTh paspaboratb
5.1 COBpPEMCHHOC 6 COBPEMECHHOC pa3pa6oTKe COBDEMEHHOE
- azpaboraTh
K-5 IIporpaMMHOC U pasp IporpaMMHOC 1 | COBpEMEHHOTO p
COBPEMEHHOE NpOorpaMMHOE  H
anmapaTHoe anrmaparHoe IPOrPAMMHOTO
MpOTrpaMMHOE | anmaparHoe
obecrieueHne o0ecrieueHne ¥ ammnapaTHOro
amnmapaTrHoe oOecrieueHue
WHPOPMAITUOHHBI WHPOPMALMOHHBI | oOecrieueHUs
obecrieueHme nH(pOpMAITMOHH
X u X 1 | uH(hOpMaLMOHH
MHPOPMAIOHH bIX 1
aBTOMAaTU3UPOBaH ABTOMATU3UPOBaH | pIx "
HBIX CHICTEM bIX "1 HBIX creTem APTOMBTHSHDOBA
aBTOMATHU3UPOB
aBTOMaTH3MPOBA P HHBIX CHCTEM

HHBIX CUCTEM

AaHHBbIX CUCTEM

JOITyCKaeT

OIMMOKU MEJIKUE

HEeO0Y€ThI
BJIQJICTh:
HaBBIKAMH YBepeHHo Bnaneer
MPOCKTUPOBAHUS | BIAIEET HaBBIKAMH
n pa3paboTKi | HaBBIKAMH npoekTHpoBanus | Y POBEHb YpoBeHb
COBPCMCHHOT'O MIPOCKTUPOBAHU | U pa3paboTku | BIaJCHHUS BJIQJICHUSI HUXKC
MPOTPAMMHOIO H | 1 U Pa3pabOTKH | COBPEMEHHOIO MHUHHUMAaJIbHBI | MUHUMAaJIbHBIX
arnrmapaTrHoe COBPEMEHHOTO IIPOIPAMMHOIO H
obecrnieueHus MPOrpaMMHOIO | allapaTHoe




MH()OPMALMOHHBI | M ammapaTHoe | oOecreueHuUs
X u | obecnieueHus HHPOPMALMOHHBI
aBTOMATHU3UPOBaH | MHPOPMAIMOHH | X "
HBIX CUCTEM BIX U | aBTOMaTH3UPOBaH
ABTOMATH3UPOBA | HBIX ~ CHUCTEM
HHBIX CHCTEM JenaeT
HE3HAYUTEIIbHBI
€ OImuOKH
3HaTh:
JocraTouno
MOJIH HaeT
B nosoM | 1O % 3Hac
CIIOCOOBI
CIOCOOBI o0bemMe 3Haer P ——
MOJACpPHU3AIUU CIIoco0bI p
IpOrpaMMEOr0 M | Mozeprmmamy | TPCTPEMMHOTO K
p AINapaTHOro YpoBeHb VpoBeHb
anmapaTHOro POrPaMMHOTO > i
obecrieveHust 3HAaHUU IO | 3HAHAM  HIXKE
obecneserits 1 amfaparioro MH()OPMAIIOHHBI | TEME MHMHUMAaJIbHbBIX
MH(DOPMALMOHHBL | obecrieuenust P o o
X U | MUHUMAJIbHBIA | TpeOOBaHUM
x " | mugopmaron aBTOMAaTHU3UPOBaH
ABTOMAaTHU3HWPOBaH BIX u p
HBIX CHCTEM,
HBIX CUCTEM aBTOMaTHU3UPOBA
JOIyCKaeT
HHBIX CHCTEM
HE3HAYNUTEIIbHBIC
omnOKup
YMETh:
ITokasbiBaeT Bce
Honyckaer
YBepeHHO OCHOBHbBIE
MHOT'O
MOKA3bIBACT YMEHHUS He yMeeT
HEJIOYETOB IIPU
MOJZIEPHU3UPOBAT | YMEHHUS MOJICPHU3UPOBATh MOJIEPHU3UPOBAT
MOJIEPHU3NPOBA
OIIK- | » IPOrPaMMHOE M | MOJEPHM3HPOBA | HPOIPaMMHOE U Acp P b TIPOIPAMMHOE H
HUN
5.2 anmapaTHoe Th IPOrPaMMHOE | ANNapaTHOE anmapaTrHoe
porpaMMHOE U
oDecrieuenue ¥ anmapaTHoe obecrieuenue obecreueHne
armapaTHoe
UH()OPMALMOHHBI | obecrieueHre UH(OPMAIIMOHHBI uH(OpMAITHOHH
obecrnieueHme
X U | uHQOpMAIMOHH | X u BIX u
UHQOPMAIOHH
AaBTOMATHU3UPOBAH | BIX W | aBTOMaTH3UPOBaH aBTOMATHU3UPOBA
bIX u
HBIX CUCTEM ABTOMAaTHU3HPOBa HBIX CUCTEM, HHBIX CUCTEM
aBTOMAaTH3UPOB
HHBIX CUCTEM I[OHYCKaeT
AHHBIX CUCTEM
OIIMOKU MENKHE
HEJI0YETHI
BJIAJIETh:
ITokaseiBaeT YpoBeHb
YBepeno
BJIaJICHIE BJIaJCHUSI He BJIaJE€ET
METOJIaMH BJIaJIEET
METOJIlaMH METOIaMU METOJlaMU
MOACPHHSALUTH MeTosamu MOJICpHU3AINN MOJIEpHHU3AIIN MOJICpHHU3AINT
IPOTPaMMHOTO ¥ | MOJEpHU3ALUU AP 5 Aep .
MPOTPaMMHOTO M | U MPOTPaMMHOIO 1
armapaTHOTO IPOrPaMMHOTO
armapaTHOrO HPOTrPaMMHOTO armapaTHOTO
obecrieueHust W anmapaTtHoro
obecrieyeHus U anmapatHoro | obecrnedeHus
MH(OPMAIMOHHBL | obecrieYeHust
WHPOPMAIIMOHHBI | oOecrieyeHus HHPOPMAITHOHH
X U | uHpOPMAIIMOHH
X U | uHGOPMAIIMOHH | BIX u
AaBTOMAaTHU3UPOBAH | BIX "
ABTOMATH3UPOBAH | BIX U | aBTOMaTH3HPOBa
HBIX CUCTEM ABTOMATHU3UPOBA
HBIX CHCTEM, | aBTOMATH3UPOB | HHBIX CHCTEM
HHBIX CHCTEM
JIeTIaeT OIUOKH aHHBIX  CHCTEM

3HACT:




OIl

B IOJIHOM

JocraTouno
o0beMe 3HaeT
KOMITOHCHTBI IIOJIHO 3HAET
KOMITOHEHTBI
armapaTHO- AHADATHO KOMITOHEHTBI
TPOrPaMMHOTO Do paMMHOFO armapaTHo-
obecrneueHus grp MPOTPaMMHOTO ypOBeHB YPOBCHB
obecreueHus N N
CHUCTEM obecre e st 3HaHUH MO | 3HAHUM  HUXKE
CHUCTEM
00paboTku CUCTEM TEME MUHUMAIBHBIX
00paboTKn N N
unpopmanuun U A — 006paboTkn MHUHHMAITBHBINA | TPEOOBAHHIA
ABTOMATHU3HUPOBAH P uHbOpPMAUH |
aBTOMAaTU3HUPOBa
HOTO ABTOMATHU3HUPOBAH
HHOTO
MPOCKTHPOBAHHS HOTO
MPOCKTHPOBAHH
a MIPOSKTHUPOBAHUSI
YMETh:
IIokaseiBaeT Bce
Honyckaer
YBepeHHO OCHOBHBIE
MHOTO
HOKa3bIBACT yMCHIA HegoueroB pu | He MeEeT
pa3pabaTbiBaTh yYMEHUS pa3pabaThIBaTh A p Y
pa3paboTke pa3pabarbIBaTh
KOMITIOHCHTHI pagpa6aTHBaT]) KOMITIOHCHTBI
KOMITOHEHTHI KOMITOHEHTBI
arrapaTHo- KOMITIOHEHTBI afmapaTtHo-
anmapatHo- anmaparHo-
IIpOrpaMMHOI'O anrapaTHo- IporpaMMHOIo
IIporpaMMHOIO
obecrieueHus nporpamMmHoro | obecreueHus pOTPaMMHOT0 porp
obecrieueHusI obecrieueHus
CUCTEM oOecrieuenns CHUCTEM
OIIK- CHCTEM cucTeM
00paboTKu CHCTEM 00paboTKu
6.1 006paboTKH 00paboTku
uHboOpMAlMK U | 06paboTKN nHbOpMaAIUN |
uadopmanu W | MHGOpMaUU U
aBTOMATHU3UPOBAaH | yHpopMarmu u | ABTOMATU3MPOBaH
ABTOMATHU3UPOB | ABTOMAaTU3UPOBA
HOro aBTOMaTU3uposa | HOTO
AHHOI'O HHOTO
MPOSKTUPOBAHUS | HHOTO POEKTHPOBAHHUS
HPOEKTHPOBAHK | IPOEKTHUPOBAHUS
NPOEKTUPOBaHKH | JOIYCKaeT g
o OIMOKH MEJKHE
HEJIOYETHI
BJIAJIETh:
YBepeHHO [TokaseiBaer YpoBeHb
. BIaJCET H BIaJeeT
METOTHKO aeeT BIaJeHAE BIAJCHAL e ajiee
METOIUK METOIUKOI
paspaboTk z[6 ol MeToz[gmon MeToz[gmon e on6 0
a3paboTKu a3pabOTKH
KOMIIOHEHTOB pas3pabo pa3paboTKu pa3paboTKu pasp
KOMITIOHEHTOB
R — KOMITOHCHTOB KOMIIOHCHTOB KOMITOHCHTOB OMITOHEHTO
IITI THO- - - arlrl THO-
HPOrPAMMHOTO ammaparHo anmapaTHo anmapaTHo apaTHo
- MPOTPaMMHOTO | MPOrPaAMMHOTO POrpaMMHOTO | IPOrPaMMHOTO
cHCTeM obecrnieueHus obecrieueHuHsI obecrnieueHust obecrnieueHus
NCTEM HNCTEM NCTEM CUCTEM
o6paGoTKH cucTe cucre cucre
undopMaH | 00paboTKn 00paboTKn 00paboTKH 00paboTkn
uH(bOpMAaIUH uHpOpMALUH |
ABTOMATH3HPOBAH ¢opmaumu u | uHpopManu M | UHPOPMALMH H dopmarn
HOTO ABTOMATH3HUPOBA | aBTOMATH3MPOBAaH | aBTOMATH3UPOB | aBTOMaTH3HPOBA
HHOTI HHOTI'O
s —— oro HOTO AHHOTO
MPOCKTHPOBAHH | MPOCKTUPOBAHUS, | MPOCKTUPOBAHHU | IIPOEKTUPOBAHUSL
s JICJIAET OIHOKH sIMUHMMAJIbHBIH
3HATh:
OCHOBHBIE BUJIBI He 3naer
e B nnonmaom JocratouHo ITnoxo 3Haer
OIIK- | TexHU4eCcKOH OCHOBHBIE BUIBI
o0beMe 3HACT | MMOJIHO 3HAET OCHOBHEIE .
6.2 AOKYMEHTALIHTIO | B Hbie OCHOBHBIC BUIBI | BHJBI TEXHHHCCKOH
HCTIONBb30BaHMIO U e A . JIOKYMEHTAIHH
HacTpoiKe BHJIBI ) TEXHUYCCKOM TEXHUYCCKOM o
TEXHUYECKOMH OKYMEHTAIMHK 10 | JTOKYMEHTAIIUH
MPOTPaMMHO- JlOKY 1t JOKY 5 HCTIOJIb30BAHHIO




ammapaTHbIX JOKYMEHTAIIMM | HCIIOJL30BAHUIO U | TTO W HACTPOIKe
KOMILJICKCOB o HACTpOIKe HCIIOJIB30BAHMIO | TIPOrPAMMHO-
00paboTKu UCTIONIB30BAHKIO | MIPOTPAMMHO- U HACTpOiiKe anmapaTHbIX
HHPOPMALIHH 1 W HACTpOiiKe anmapaTHBIX POTrPaMMHO- KOMILJICKCOB
ABTOMATH3UPOBAH | MPOTPAMMHO- KOMILIEKCOB anmapaTHbIX 00paboTku
HOTO anmapaTHbIX 06paboTKH KOMITJICKCOB HHPOPMAITHH 1
MIPOCKTHPOBAHUS KOMIIJIEKCOB nHpOpMAaIUu 1 00paboTKn aBTOMaTH3HUPOBA
00paboTKn ABTOMATH3UPOBAH | MHGOPMAIMU | HHOTO
HHPOPMAIUKM M | HOTO ABTOMATH3UPOB | MPOEKTHPOBAHUS
ABTOMATHU3UPOBA | MPOCKTUPOBAHUS, | AHHOTO
HHOTO JieNaeT OIUOKH MPOCKTUPOBAHH
MPOCKTHPOBAHH ST
s
YMETh:
IToka3biBaeT Bce
OCHOBHBIE
YBepeHHo MOHIS Honyckaer
MMOKa3bhIBAET Y MHOTO He yMeer
MPUMEHATH PUMEHATH
YMEHUS HEJIOYETOB MPH | IPHUMEHSATH
CTaHJAPTHI CTaHJIAPTHI
MPUMEHSTh MPUMEHEHHUH CTaHJAPTHI
ohopmiIeHUS oopmienus
. CTaHAAPTHI . CTaHAAPTHI odopmiIeHUs
TEXHUYECKOU TEXHUYECKOU .
odopmieHus oopmienus TEeXHUYECKOU
JIOKyMEHTAITUN . JIOKyMEHTAITU! .
TEXHUYECKOU TEXHUYECKOU JIOKYMEHTaIH
MIPOTPaMMHOTO MPOTPaMMHOTO
JIOKYMEHTAIUU JOKYMEHTAIlMK | IIPOrPaMMHOIO
obecrieueHus] Ha obecrieueHus Ha
MPOrPaMMHOTO porpaMmHoro | obecriedeHus Ha
pa3IMYHBIX Pa3IUYHBIX
obecrnieueHust obecrnieueHust pa3IMYHBIX
CTaMAX CTaUAX
Ha Pa3TUYHBIX Ha pa3IUYHBIX | CTaIUAX
YKU3HEHHOT'O JKU3HEHHOTO
CTausIX CTagUsAX YKU3HEHHOTO
[IUKJIa [IHKIIa,
JKU3HECHHOTO JKU3HEHHOTO LMKJIa
JIOITYCKAeT
IMKJIa UKJIa
OIMMOKU MEJIKUE
HEI0YEThI
BJIAJETh:
YpoBeHb
METOIUKOMN BJIAJICHUS He BIIaJIeeT
METOIUKOMI COCTaBJICHUS METOAUKOM METOJIMKOM METOIUKOM
COCTaBJICHUA TEXHHYICCKOMN COCTaBJICHU COCTAaBJICHUS COCTaBJICHUA
TEXHAYECKOH JIOKyMEHTAITI! TEXHUYECKOUN TEXHUYECKOUN TEXHUYECKOM
JOKYMEHTAIINH TI0 | 11O JOKYMEHTALMM 10 | JOKYMEHTAIUM | JOKYMCHTAIHH
HCTIONIb30BAHMIO M | MCTIOJB30BAHUIO | UCTIOIB30BAHUIO U | 110 o
HACTPOIKe u HACTPOWKe | HACTpPOWMKe UCIIOJIB30BaHMIO | MCIOIb30BAHHIO
MPOTrpaMMHO- MPOTPaMMHO- MPOrpaMMHO- U HAacTpoiike | U HACTpOIKe
anmapaTHbIX anmapaTHbIX anmapaTHbIX pOrpaMMHO- MIPOTPaMMHO-
KOMIIJICKCOB KOMIIJICKCOB KOMIIJICKCOB anmapaTHBIX anrmapaTHbIX
00paboTKu 00paboTKn 00paboTKn KOMITJIEKCOB KOMILIEKCOB
uHpopManuy ¥ | uHGOpMaUMu U | UHOpMALUK U | 06paboOTKH 00paboTKH
AaBTOMATHU3UPOBAH | aBTOMATH3MPOBA | ABTOMATH3UPOBAH | yH(popMaluu W | HHGOPMAUA |
HOTO HHOT'O HOTO ABTOMATHU3UPOB | aBTOMAaTU3UPOBA
MPOCKTUPOBAHUS | MPOCKTUPOBAHU | MPOCKTUPOBAHUS | aHHOIO HHOTO
s MPOEKTHPOBAHK | NPOEKTUPOBAHUS
s MUHUMAJTbHBIN

3HaTh:




B nosoM

JocTtaTo4yHo [lnoxo 3Haer
o0beme 3HaeT
MOJTHO 3HAET OCHOBHBIE He 3naer
S ApXUTEKTypHBIC
p YPHBIE S ApPXUTEKTYPHBIE ApXUTEKTypHbIC | APXUTEKTYPHbIE
TIPUHIIATIBI HECT OCHMS MIPUHIIATIBI TIPHUHITUTIBI HPUHIIMIIBL
IOCTPOCHNA - CTSM IIOCTPOCHUSA MIOCTPOCHUSA MIOCTPOEHUS
cucTeM CUCTEM CUCTEM CUCTEM
HCKYCCTBEHHOTO | 1ok CCTBCHHOTO WCK
y HHTCIUICKTA HACKYCCTBEHHOTO | MCKYCCTBEHHOT CKYyCCTBEHHOTO
WMHTEIIeKTa, METOTHI ’ WHTEJUIEKTA, 0 MWHTEJUIEKTa, | MHTCIUICKTA,
MCTObL EKOMITO3HITAH METOOBI METOIBI METOIbI
ACKOMIIO3UIINA OCHOBHBIX IEKOMIIO3UIINU JIEKOMIIO3UIINU JACKOMIIO3UIINH
OCHOBHBIX OCHOBHBIX OCHOBHBIX OCHOBHBIX
MOJICHCTEM
IoACUCTEM TMOACUCTEM MMOJICUCTEM IoACUCTEM
(KOMITOHEHTOB) U (KOMTIOHEHTOR) (xo ) (KOMITOHEHTOB) U
- KOMITOHEHTOB) I | (KOMITOHEHTOB)
pcammzanud  HX HX peanuzanuu ux U pealuzauuy | pealu3anuu ux
B3aUMOJICICTBUA . B3aUMOJICUCTBUS Ux B3aNMOIEUCTBUSA
B3aUMOJICHCTBH .
Ha OCHOBE | oBe Ha OCHOBE B3aUMOJEHCTBH | Ha OCHOBC
METOO0JIOTHUH METOO0JIOTHUH g1 Ha OCHOBE | MCTOJOJIOTrHH
METO/I0JIOTUH
MpeaAMETHO- [PeIMETHO IpeaAMETHO- METOA0JIOTUU npeaAMETHO-
OPHUEHTHPOBAHHOT p OPUCHTUPOBAHHOT | MPEIMETHO- OpPUEHTUPOBAHHO
OpHEHTHPOBAHH
0 oro 0 OpUEHTHPOBAHH | I'O
MIPOEKTUPOBAHUS NPOCKTUPOBAHHSA, | OTO MPOEKTUPOBAHUS
MPOCKTHPOBAHH
o JeNaeT OIUOKH MPOCKTUPOBAHU
b
IIK- | IIK-
YMETB:
1 1.1
v ITokaseiBaeT Bce
BEPEHHO OIlyCKacT
p OCHOBHBIE Horry
[MOKa3bIBAE€T MHOTO
YMEHUS
BBICTpaUBaTh yMCHHs BBICTPaUBaTh HEN0CTOB HpH
APXHTEKTYDY BEICTPaNBATh APXHTEKTYPY BBICTPaViBAaHUU
CHCTEMBI apXnTeKTYpy CHCTEMBI apXUTeKTYpy
nckyccTBenHoro | CHCTOMBI uckyccrtpenHoro | CHCTOMBI He yMmeer
MHTEIIEKT, MCKYCCTBEHHOTO | \\vornorerg MCKYCCTBEHHOT | [ipuMeHsITh
OCYIIECTRIIATS WHTEJIIEKTA, OCYIIECTRISTH O  HMHTeJUICKTA, | cragmapThl
JE€KOMITO3HUIIHIO OCYMICCTBILATE | 1ok OMITO3HIIHIO OCYMIECTBILITE | ohopmimeHHst
OCHOBHBIX ACKOMIOSHIMIO | ¢ popHpIX ACKOMIOSHIMIO | rex pyyeckoit
MOJICCTEM OCHOBHBIX TIOJICHCTEM OCHOBHBIX JIOKYMEHTAIUU
(xoMIIOHeHTOB) u | TOACHCTEM (xommoHeHTOB) W | MOACHCTEM MIPOTrPaMMHOTO
peammzamun  ux (KOMIIOHEHTOB) peanmlanmH  HX (KOMITOHEHTOB) oBecedeHns Ha
B3aumogeiicTeus | ¥ PCAMBAMMN | ponpyioneiicteng | M PeAIM3allin Pa3IMUHBIX
Ha ocHope | X . Ha ocrope | X . CTanusX
METOOMOTHH B3AUMOJICHCTBU |\ om0 0y B3aUMOJEHCTBH
g Ha OCHOBE s Ha ocHope | NMSHCHHOTO
MpPeaMETHO- MpeIMETHO- MKIA
opueHTHpoBaHHOr | MCTOAOTOTHH opuentupopangor | METOAOTOTHH
o MpeMETHO- o npeMeTHO-
npoektupopanus | CPHCHTHPOBAHH | o oerrppopannsg, | OPHCHTHPOBAHH
oro oro
JOIYCKAeT
MPOEKTHPOBAHU NPOCKTHPOBAHH
4 OIMMOKU MEJIKUE a
HENOYETHI
3HaTh:
K- METO/IbI u|B noiaHoM | JloctaTouHo YpoBeHb YpoBeHb
1.2 WHCTPYMEHTAIIb | 00beMe 3HaeT | MOJIHO 3HAeT | 3HAHUU 10 | 3HAHUM  HHUXKE
HbIE  CpPEACTBA | METOJbI U | METOBI U | TEME MUHUMAJIBHBIX
CHUCTEM WHCTPYMEHTANl | UHCTPYMEHTadh | MUHUMAJIBHBIN | TpeOOBaHMIA




HWCKYCCTBEHHOI'O | bHBIE CPEACTBA | HBIE  CPEICTBA
HMHTEJUIEKTA, CHCTEM CUCTEM
KPUTEPUU HUX | UICKYCCTBEHHOT | HCKYCCTBEHHOTO
BbIOOpA U | O HMHTEJUIEKTA, | UHTEJUIEKTA,
METOMBI KPUTEpUH HX | KPUTEPUH Hx
KOMIUIEKCUPOBa | BbIOOpa u | BbIOOpA u
HHAS B paMKax | METOAbI METOBI
CO3J1aHUsA KOMIUIEKCUPOB | KOMIUIEKCUPOBA
WHTETPUPOBAHH | aHUs B paMKax | HAS B paMKax
bIX THOPHIHBIX | CO3JaHUS CO3J1aHusA
HWHTEJJIEKTYaJIbH | UHTETPUPOBAH | UHTETPUPOBAHH
BIX CUCTEM | HBIX bIX THOPHIHBIX
Pa3IAYHOTO THOPUTHBIX WHTEJUIEKTYaIbH
Ha3HAYCHUS MHTEJUIEKTyall | BIX CHUCTEM
BHBIX CHUCTEM | PA3JIMNYHOTO
Pa3JIM4YHOrO Ha3HAYCHUS.
HA3HAYEHUS Honyckaer
MEJIKue
OIUOKH.
YMETh:
BBIOUPATE, YBepeHHo [Toka3siBaeT Bce
HPUMECHATD U | moka3nIBacT OCHOBHBIE Homycxaer
HHTETPUPOBATH yMEHHS YMEHHs MHOT0
METOJIBI 1 | Cri6upats, BBICTPAHBATD HEIOYETOB ITPH
MHCTPYMEHTAIBH | ovonor o | apxutextypy BBICTPaNBaHUU
ble cpeactsa HHTErpupoBaTh | CUCTEMBI ApXUTCKTYPY
cucTem METOJIbI u | mckycctennoro | SMCTEMEI He yMeeT
MCKYCCTBEHHOTO | \\orvnenrans | MHTEIIEKTa, UCKYCCTBCHHOT | puMeHsTH
MHTEJLIEKTA, Hble  cpesicTBa | OCYLIECTBIATH O HMHTEIUICKTA, | cranmapTsl
KpUTEpUH UX | e JIEKOMITO3HIIHIO OCYWECTBIATE 1 ohopmutenust
BBIOOPA U METO/IBI HMCKYCCTBEHHOTO | OCHOBHBIX ACKOMIOSUIMIO | ey pygeckoif
KOMIUICKCHPOBAH | e niera, MOACUCTEM OCHOBHbIX JIOKYMEHTAIHH
ui B pamkax kpurepun  ux | (KOMIIOHEHTOB) 1 noacucTeM MPOTPAMMHOTO
CO3NaHMA BBIOOpA u | pealnsammnn - UX (ommoHeHTOR) obecrieueHus] Ha
MHTETPUPOBAHHBL | 1oy B3aumopeiictaus | 1 PEATBAIIH 0 iix
X THOPHIHEIX KOMIUIEKcHpoBa | Ha ochose | X . CTagusIxX
WHTEJUIEKTYAJIbH U B pamKax | METOIONOTHH B3aMOJIEICTBH HSHEHHOrO
BIX CUCTEM CO3TIAHMS TIPEIMETHO- g Ha OCHOBC ——
pasaniHOro MHTETPUPOBAHH | OPHEHTHPOBAHHOT MCTOAO0I0THH
HAa3HAYECHUs BIX THOPHIHBIX | O IIPEAMETHO-
UHTEJUIEKTyaJIbH | IPOCKTUPOBAHNA, gfj (I;IeHTHp OBaHH
BIX cucteMm | JOIIyCKAcT
PasIUnIHOTO oubKu Menkue | L POC HPOBAMH
Ha3HA4YCHUA HEI0YETHI A
3HATh:
€IUHbIE B nojgHoM | JlocraTouHo
CTaH1apThl B | oObeMe 3HaeT | MOJIHO 3HAeT
K- oOJactu eIUHbIC €IUHbIE YpOBezn, YPOBG?B
13 Oe3omacHOCTH (B | CTAaHAAPTHI B | CTAHIAPTHI B | 3HAHUU 3HAHUU
TOM ymcie | obmactu o0nactu n HUXK
OTKa30yCTOHYMB | Oe30macHOCTH | 6€30MacHOCTH (B | O Teme e
0CTH) u | (B TOM uYucie | TOM YUCJIE€ | MUHUMAJIbHBIA | MUHUMAJIbHBIX
COBMECTUMOCTH | OTKa30yCTOHY | OTKa30yCTOWYUB TpeOoBaHM




IIPOrPaMMHOTO | UBOCTH) U | OCTH) U
o0ecrnieveHus, COBMECTHUMOCT | COBMECTUMOCTH
ATAJIOHHBIX u MIPOTrPAMMHOTO
apXUTEKTYP IPOrpaMMHOr0 | o0ecreueHus,
BBIYHCIIUTEIIBHBI | 00CCIICUCHUSI, | ATAIOHHBIX
X CHUCTEM W | 3TAJIOHHBIX aApXUTEKTYP
MIPOrPaMMHOTO | apXUTEKTYpP BBIYHCITUTEIIHHBI
o0ecrnieueHus BBIUMCIUTEIbH | X  CHUCTEM U
TEXHOJIOTUA H | BIX CHUCTEM U | IPOTPAMMHOTO
CUCTEM MPOrpaMMHOrO | o0ecredeHus
UCKYCCTBEHHOT'O | OOECTIEYECHUsI | TEXHOJOTMHA U
MHTEJJIEKTa TEXHOJIOTUI U | CUCTEM
CHCTEM MCKYCCTBEHHOTO
HCKYCCTBEHHOT | MHTEIJICKTA.
o uHtemekra | Jlomyckaer
MEJKUe
OIHUOKH.
JlocTaTouHO
B IIOJIHOM | IOJIHO 3HAET
o0beMe 3HaeT | METOJIUKHU
METOTUKH
METOTUKH OTIpeIeIIeHUs
oTpeaeneHus
ompezieNieHusl | KpUTEpUEB
KpUTEpPUEB
KpUTECPUEB COIIOCTABJICHUS
COIIOCTaBIICHUS
COIMOCTABJICHU | IPOrpPaMMHOTO | YPOBEHb YpoBeHb
MIPOrPaMMHOTO . .
s oOecrieyeHnsT W | 3HAHHUA 1o | 3HAHUI
obecrieueHus u
MPOTPaMMHOTO | KPUTEPUEB TeMe HUXK
KpUTEpPUEB .
o0ecTieueHns 1 | STATOHHBIX MUHUMAIIGHBIA | €
ATAIOHHBIX
KpUTEpHUEB OTKPBITHIX MUHUMAJIbHBIX
OTKPBITHIX .
STAJIOHHBIX TECTOBBIX  Cpell TpeOoBaHMIA
TECTOBBIX Cpell .
. OTKPBITBIX (ycnoBwuii).
(ycnoBuit)
TECTOBBIX cpen | Jomyckaer
(ycnoBuit) MEJIKHe
OIUOKH.
yMeerT:
NPUMEHATh WU | YBEPEHHO [TokassiBaeT Bce | Jlomyckaer He YMEET
pa3pabareiBaTh | MOKA3bIBACT OCHOBHBIC MHOTO NPUMEHATh U
€/IMHbIE YMEHHS YMEHHS HE0YETOB MpH | pa3pabaThIBaTh
CTaHJIapPThI B | IPUMEHATh W | IPUMEHATh ¥ | IPUMCHCHUU W | SUHBIC
obnactu pa3pabaThiBaTh | pa3pabaTbiBaTh | pazpaboTke CTaHIApTHl B
Oe3omacHOCTH (B | €IMHBIC €IUHEIE €IUHBIX oOactu
TOM YHCclie | CTAaHIApThl B | CTaHJAPTHI B | CTaHAApTOB B | O€30MacCHOCTU
OTKa30yCTONYMB | 00jacTu obrnactu obrnactu (B TOM u4ucie
OCTH) u | 6e3omacHocTH | 6e3omacHOCTH (B | 0€30MaCHOCTH | OTKA30yCTONYU
COBMECTHMOCTH | (B TOM YHCIIE | TOM gucie | (B TOM YHCIE | BOCTH) "
MPOrpaMMHOTO | OTKA30yCTOHY | OTKAa30yCTOWYMB | OTKAa30yCTOHY | COBMECTUMOCT
obecrieueHusl, HUBOCTH) 1 | OCTH) U | UBOCTH) u|u
STaJIOHHBIX COBMECTHMOCT | COBMECTUMOCTH | COBMECTHUMOCT | MPOrPaMMHOI0O
apXUTEKTYP u MPOrPaMMHOTO | U oOecrniedeHus,
BBIYHCIIUTEIBHBI | POTPAMMHOTO | 0OecreYeHus, MPOrPaMMHOTO | ATAJIOHHBIX
X CHUCTeM W | obecrieueHus, | STATOHHBIX o0OecnievyeHus, | apXUTEKTyp
MPOrPaMMHOTO | STATOHHBIX APXUTEKTYP ATAJIOHHBIX BBIYHCITUTEIbH
o0ecrnieueHus APXUTEKTYP BBIYHCIIUTEIbHBI | ADXUTEKTYP bIX CHCTEM U




TEXHOJIOTUA U | BBIYMCITUTENBH | X  CHUCTEM W | BBIYUCIUTENBH | IPOTPAMMHOTO
CUCTEM BIX CHCTEM M | IPOrPaMMHOTO | bIX CHCTeM U | oOecreyeHus
HCKYCCTBCHHOTO | MMPOTPAMMHOTO | 0OeCIeYCHHS MPOTPaMMHOTO | TEXHOJOTUHA U
MHTEJJIEKTa ofOecrieueHHs | TEXHONOTUH U | obecrieyeHus CUCTEM
TEXHOJOTUN U | CUCTEM TEXHOJIOTHUM M | UCKYCCTBEHHOT
CUCTEM UCKYCCTBEHHOT'O | CUCTEM O WHTEJJIEKTa
MCKYCCTBEHHOT | UHTEJUJICKTA, HCKYCCTBEHHOT
0 UHTEJUIEKTa | JOMYyCKaeT O UHTEJIEKTa
OIIMOKU MEIKHE
HEI0YEThI
[TokasbiBaeT Bce
YBepeHHo Honyckaer
OCHOBHbBIE
MOKa3bIBAET MHOTO
YMEHHUS He yMeeT
YMEHHUS HEJI0YETOB IPH
OTIpeAeIsATh OTIpeeIATh OTIpEeeIATh
OTIPENIETISATh OTpeIeTICHUN
KpUTEPUU KPUTECPUU KPUTECPUU
KpUTEpUU KPUTEPUEB
COIIOCTaBJICHUS COTIOCTaBJICHUS COIIOCTaBIICHUS
COTIOCTaBJICHU COTIOCTABJICHH
NPOTPaMMHOTO | MPOTPaMMHOTO | MIPOTPaMMHOTO
obecrieueHuss M obecrieueHus u oOecrieueHuss 1
MIPOTrPaMMHOTO IPOTrPaMMHOTO
KpUTEPUU KPUTCPUU KPUTECPUU
obecrieueHus u obecrieueHus u
ATAJIOHHBIX JTAJIOHHBIX ATAIOHHBIX
KPUTCPUU KPUTECPUCB
OTKPBITHIX OTKPBITBIX OTKPBITHIX
ATAIOHHBIX STaJIOHHBIX
TECTOBBIX CpeJl TECTOBBIX CpeJl TECTOBBIX Cpe.
. OTKPBITBIX - OTKPBITBIX o
(ycnoBuii) B (ycnoBuit) B (ycmoBuii) B
TECTOBBIX Cpel TECTOBBIX Cpejl
LEesIX . HEJsIX . HEJSIX
(ycnoBmii) B (ycnoBuit) B
onpeeneHus onpeeneHus onpeeneHus
HENSIX HENIX
KauecTBa my J— KayecTBa my o J— KauecTBa u
3¢ (HeKTUBHOCTU P s¢dexTuBHOCTH P 3¢ deKTUBHOCT
NMPOTPaMMHOTO | o hccTBd "\ nporpammuoro | ~oiccTRd T
porp 3¢ (eKTUBHOCT borp s¢dexTuBHOCT
obecrieueHus " obecrieueHus " MIPOTPaMMHOTO
TEXHOJIOTHIH TEXHOJIOTUIH obecrnieueHus
MIPOTrPaMMHOTO IPOrPaMMHOTO .
CUCTEM CUCTEM TEXHOJIOTUH U
obecrnieueHus obecrnieueHus
HCKYCCTBEHHOI'O . HCKYCCTBEHHOTO . CUCTEM
TEXHOJIOTUH H TEXHOJIOTHI W
WHTEJUICKTA WHTEJUJICKTA, HCKYCCTBEHHOT
cUcTeM CUCTEM
JIOTyCKaeT O WHTEJIEKTa
HCKYCCTBEHHOT HCKYCCTBEHHOT
OIIMOKHA MEJIKHE
0 MHTEJUIEKTa 0 MHTEJIEKTa
HEJI0YEThI
3HATh:
OCHOBHBIE B noiaHoM | JloctarouHo OCHOBHBIE
KpUTEPUHU o0bemMe 3HaeT | MOJTHO 3HAET | KPUTEPHUH
3¢ (HEeKTUBHOCTH | OCHOBHBIE OCHOBHBIE s¢dexTuBHOCT
u KauecTBa | KPUTEPUU KpUTEpUU U U KadecTBa
¢bysaknuonuposa | 3¢dexTuBHOCT | 3 (HEKTUBHOCTH | PYHKIIMOHUPO
HUS CHUCTEMBI, | U M KauecTBa | U KauecTBa | BaHUs
. YpoBeHb
[K- | IIK- OCHOBaHHOW Ha | GyHKIMOHUPO | (DYHKIIMOHUPOBA | CUCTEMBI, SHAHM
2 2.1 3HAHUSX: BaHUS HUS  CHCTEMBI, | OCHOBAaHHOM Ha _—
TOYHOCTb, CHCTEMBHI, OCHOBAHHOM 3HAHUSX: .
PEJIEBAaHTHOCTh, | OCHOBAaHHOW Ha | HAa 3HAHUSX: TOYHOCT,
MUHUMAaJIbHBIX
JIOCTOBEPHOCTb, | 3HAHUSX: TOYHOCT, pEeIeBaHTHOCTD .
TpeOOBaHMIA
L[EJIOCTHOCT, TOYHOCTb, pEJIeBaHTHOCTD, |,
OBICTpOTA PEEeBaHTHOCTh | IOCTOBEPHOCTh, | JIOCTOBEPHOCTh
peuieHus 3anad, |, LIEJIOCTHOCTb, , IEJIOCTHOCTb,
HaJIeKHOCTb, JIOCTOBEPHOCTD | OBICTPOTA OBICTPOTA




3alIMIICHHOCTh | , LIEJOCTHOCTD, | PELICHUs 3ajad, | PelIeHus
(GbyHKUMOHUpPOBA | ObICTpOTA HaJIe)KHOCTb, 3ajad,
HUS CHCTEM, | peIieHus 3alMIICHHOCTh | HaJIe)KHOCTb,
OCHOBaHHBIX Ha | 3a/ady, (YHKLIMOHUPOBA | 3AIUIIEHHOCT
3HAHUSIX HA/ICKHOCTbD, HUS CHUCTEM, | b
3alIMIIEHHOCT | OCHOBAHHBIX Ha | (PyHKIMOHUPO
b 3HAHUSIX BaHUS CHCTEM,
(GYHKLIHOHUPO OCHOBAHHBIX
BaHUS CHCTEM, Ha 3HAHUAX
OCHOBAHHBIX
Ha 3HaHUAX
B [IOJTHOM
JlocTaTo4HO
o0beMe 3HaeT METO/bI, SI3bIKH
METOMBI, SI3BIKU TIOJTHO 3HaeT
METO/BI, SI3BIKH U
U MpOrpaMMHbIE METO/Ibl, S3bIKU
u IpOorpaMMHBbIe
cpexacTsa U TIPOTrpaMMHbBIE
POTPaMMHBIE cpeacTBa YpoBeHb
pa3paboTKu cpeacTa .
cpeicTBa pa3paboTKu 3HaHUH
IIPOrPaMMHBIX pa3paboTKu
pa3paboTKu IPOrPaMMHBIX HUXK
KOMIIOHEHTOB POTrPaMMHBIX
IPOrpaMMHBIX KOMIIOHEHTOB | €
CHCTEM, KOMITOHEHTOB
KOMITOHEHTOB CHCTEM, MUHHMaJTbHBIX
OCHOBAHHBIX Ha CHCTEM, .
CHCTEM, OCHOBAHHBIX TpeOoBaHUit
3HAHUSIX OCHOBAaHHBIX Ha
OCHOBAHHBIX Ha 3HAHUSAX
3HaHUAX
Ha 3HAHUAX
YMETB!
ITokaseiBaeT Bce
YBepeHHO
OCHOBHbIE BBIOMpATB,
BBIOUpATD, ITOKa3bIBAET
YMEHUS amanTupoBath, | He yMeeT
ajanTUpoOBaTh, | YMEHHS
BBIOMpATB, pa3pabarbiBaTh | BHIOWPATH,
pa3pabaThiBaTh | BHIOMpATH,
aJanTHpPOBaTh, | | alanTHPOBATh,
u a/1alITUPOBATh,
pa3pabaTbeiBaTh | UHTETPUPOBAT | pa3pabaThiBaTh
MHTETPUpPOBATh | pa3pabaThIBaTh 1/1 . "
IpOrpaMMHBbIE U
UHTETpUpPOBaTh | MPOTrPaMMHbBIE | HHTETPUPOBATh
KOMITOHEHTBI UHTETPUPOBAT
cHCTEM . MpOrpaMMHEIE KOMITOHEHTBI | IPOTPaMMHEIE
’ KOMITOHEHTHI CHCTEM, KOMITOHEHThI
OCHOBAaHHBIX Ha | POTrpaMMHBIE
CHCTEM, OCHOBAHHBIX CHCTEM,
3HaHUSIX, C | KOMITIOHEHTHI
OCHOBAaHHBIX Ha | HA 3HAHUAX, C | OCHOBAHHBIX Ha
y4eTOM CHCTEM,
3HaHUSX, c | yuerom 3HaHUSIX,
OCHOBHBIX OCHOBAHHBIX
yueToM OCHOBHBIX C
KpUTEpHEB Ha 3HAHMAX, C
OCHOBHBIX KpUTEpHEB y4eToM
3G (HEeKTHBHOCTH | YUETOM
KpUTEpHEB 3¢ (EKTUBHOCT | OCHOBHBIX
" Ka4yecTBa | OCHOBHBIX
3¢ (HEKTHBHOCTH | M M KauyecTBa | KPUTEPUEB
(YHKUIMOHUPOBA | KPUTEPUEB
u KadecTBa | QYHKIMOHUPO | 3(h(HeKTUBHOCT
HUs 3¢ (HeKTUBHOCT
(YHKUIMOHUpPOBA | BaHUs U U KayecTBa
U M KadecTBa oIIveKae o OHITDO
HUS MmycKaeT HKIIMOHUPOB
(YHKIIHOHUPO »_Aomy YHII p
OLIMOKH MeKue aHMA
BaHU
HEI04EeThI
3HaTh:
[1K- B
METObI noiHoM | [loctarouHo
2.2 YpoBeHb YpoBeHb
: IIOCTaHOBKH o0beMe 3HAeT | MOJIHO 3HaeT . .
3HaHU 10 | 3HAHUH  HMXKe
3ajad, METObI METOIbI




MPOBEICHUS U | IOCTAHOBKU MMOCTAaHOBKH TeMe MUHUMAaJIbHBIX
aHaym3a 3ajad, 3azady, MUHUMAIIbHBIA | TpeOOBaHUM
TECTOBBIX U | IPOBENCHUS] M | IPOBEACHUS U
SKCIIEPUMEHTA | aHajau3a aHaym3a
BHBIX TECTOBBIX U | TECTOBBIX U
UCIBITAaHUIN HKCIIEPUMEHTA | IKCIEPUMEHTA
paboTOCIOCOOH | JIHBIX BHBIX
OCTH  CHCTEM, | UCIIBITAHUI UCTIBITAaHUH
OCHOBAaHHBIX Ha | paboTocnocod | padorocrnocoOH
3HAHUAX HOCTU CHUCTEM, | OCTU  CHCTEM,

OCHOBaHHBIX OCHOBAaHHBIX Ha
Ha 3HAHUSAX 3HAHUIX
YMETh:
ITokaseiBaeT Bce
YBepeHHO OCHOBHBIE Honyckaer
MOKa3bIBACT YMEHHUSI CTaBUTh | MHOTO
He yMeer
CTaBUTh 3aJaud | YMEHHS 3a/1a4u U | HEJI0YETOB IPH
CTaBUTb 3aJa4u
U TPOBOJUTH | CTABUTh IPOBOINTH IIOCTaHOBKE
U TPOBOJIUTH
TECTOBBIC U | 3a1a4u U | TECTOBbIE U | 3a1a4u u
TECTOBBIE u
AKCIIEPUMEHTAJ | POBOJUTH SKCIIEPUMEHTAJ | MPOBEAECHUU
AKCIIEPUMEHTAN
bHBIC TECTOBBIC U | bHBIC TECTOBBIX M|
WCIIBITAaHUS OKCIEPUMEHTA | MCIBITAHUS JKCIIEPUMEHTA
UCIIBITAaHUS
paboTOCIOCOOH | JIbHBIE paboTOCTIOCOOH | JIBHBIX
. paboTocrocoOH
OCTU  CHCTEM, | UCIIBITAaHUS OCTH  CHCTEM, | HCIIBITAaHUN
OCTH  CHCTEM,
OCHOBAaHHBIX Ha | pabOTOCIOCOO | OCHOBAHHBIX Ha | paboTOCHOCO0
OCHOBAHHBIX Ha
3HaHUSIX, HOCTU CHCTEM, | 3HAHUSX, HOCTH CHCTEM, | ..
aHAJIM3UPOBATh | OCHOBAHHBIX aHAJIM3UPOBATh | OCHOBAHHBIX ’
aHaJIM3UPOBATh
pe3ynbTaThl M | HA  3HAHWSX, | pe3yJbTaThl M | HA  3HAHUAX,
pe3ynbTaTel U
BHOCHTD AHAM3UPOBAT | BHOCHUTH aHanM3MpoBar | o -
WU3MEHEHUS b PE3YJIbTATHI M | U3MEHEHHUSI, b PE3YJIBTATHI K
MU3MEHEeHUs
BHOCUTD JIOIyCKaeT BHOCHUTD
W3MEHEHUS OMMOKH MeNKHe | N3MEHEHUS
HEN0YETHI
3HATh:
HOBbIE HayuHbIE | B nosiHoM | JlocTtaTouHO
TIPUHIIHITBI U | oObeMe 3HaeT | MOJHO 3HAeT
METOIBI HOBEIC HOBBIE Hay4YHBIC
pa3paboTku Hay4YHBIE TIPUHITUITBI u
MPOrPAMMHOTO | PUHITUIBI W | METOJIbI
M anmapaTHOTO | METOJbI pa3paboTku
o0ecrniedyeHus pa3paboTKu MIPOrpPaMMHOTO

K- | K- . YpoBeHb YposeHn
TEXHOJIOTHA ¥ | MPOTPAMMHOIO | U ammapaTHOTO . .

8 8.1 3HaHUU 1o | 3HaHUH

' CUCTEM U anmnapaTHoro | o0ecredeHus Tene _—
HCKYCCTBEHHOI'0 | OOECTI€YEeHUsI | TEXHOJOTMH H .
. MUHUMAJIBHBIA | €
UHTEJJIEKTa JUIsS | TEXHOJOTHH U | CUCTEM
MUHUMAaIIbHBIX
pelieHus CUCTEM HCKYCCTBEHHOI'O .
TpeboBaHMA
npodeccuoHanb | UCKYCCTBEHHOT | MHTEJIEKTa [T
HBIX 3a7a4 B | O UWHTEIUICKTA | PEeIICHUs
Pa3IMYHbIX UIsl  pemeHus | npodeccuoHanb
IIPEIMETHBIX npodeccuoHan | HBIX 3adad B
o0nacTsax BHBIX 337a4 B | Pa3JIMYHBIX




paSJ'II/I‘-IHI:IX HpeI[MCTHLIX
MIPEAMETHBIX o0JracTax
o0macTax
VYMerTh:
Iloka3biBaeT Bce
OCHOBHBIE
YBepeHHo MCHIS Honyckaer
[IOKa3bIBaeT y MHOT'O He yMeeT
paszpabaThIBaTh pa3pabaThIBaTh
YMEHUSA HEJIOYEeTOB IpH | pa3pabaThiBaTh
MPOrPaMMHOE MIPOrPaMMHOE
paszpabaThIBaTh pa3paboTke MpOorpaMMHOE
amnmapaTHoe amnmapaTHoOe
MPOrPaMMHOE IPOrPaMMHOTO | almapaTHOE
obecrieueHne oOecrieueHne
N armapaTHoe N arnmapaTHOTO oOecrieuenue
TEXHOJIOIMH | TEXHOJIOTHA | N
olecrieuenue obecrieueHus TEXHOJIOTUI U

CUCTEM

TEXHOJIOTUN U

CHUCTEM

TEXHOJIOTUU U

CHUCTEM

HCKYCCTBEHHOT'O UCKYCCTBEHHOTO
CHUCTEM CHUCTEM HCKYCCTBCHHOT
HHTEJUIEKTA  C AHTEIUIEKTA  C
HCKYCCTBEHHOT UCKYCCTBEHHOT | O MHTEJUIEKTA C
y4eToM y4eToM
. 0 MHTEJUIEKTA C . 0 WHTEJUIEKTA C | YU4ETOM
TpeOoBaHM TpeOoBaHM .
y4EeTOM y4eTOM TpeOOBaHMIA
nH(pOpMaIMOHH . uH()OPMAITMOHH .
oi TpeboBaHMIA oi TpeOOBaHMIA nH(OPMAITMOH
nHGOpPMaIOH uHpOPMAUOH | HOH
0e30I1acHOCTH (}) p 0e30I1acHOCTH (Up p
HOM HOM Oe30macHoCTH
JUISE  PEIICHUs JUISE  peIICHUs
Oe3omacHoCTH 0€30MacHOCTH | JUISL  PEIICHUs
npodeccuoHalb npodeccruoHab
JUIS  pelieHus Ui pereHus | mpodeccuoHan
HBIX 3a7a4 B HBIX 3a7a4 B
npodeccroHan npodeccuoHan | bHBIX 3a7ad B
pa3IMYHbIX pa3IMYHBIX
BHBIX 3a/Ja4y B BHBIX 33J1a4 B | Pa3IMIHBIX
MIPEIMETHBIX MPEIMETHBIX
pa3IMYHBIX pa3IMYHBIX MpPeIMETHBIX
o0IacTsax o0JacTsx,
MPEIMETHBIX IPEIMETHBIX o0acTax
JIOITyCKaeT
o0acTax o0JacTax
OIINOKU MEIKHUE
HEI0YETHI
3HATB:
B MOJITHOM
0o0beEME 3HAET Jl0CTaTOUHO
METOJIbI
METO/IbI TIOJIHO 3HAET
CUCTCMHOI'O
CHUCTEMHOTO METOIBI
aHaJin3a JJIA
aHaJin3a AJI1 HOCTAHOBKH CUCTEMHOTI'O
IOCTAaHOBKH 33,124 aHaIN3a amst | Y POBEHB YpoBeHb
u OTBICKAHHUSA sanad 1 IOCTAaHOBKHU 3a/1a4 3HaHUU 0 | 3HaHUU
OTBICKAHUS
BO3MOKHBIX 158 OTBICKAHUSL TEMEC HHNXK
nyTeu px | BOSMOMHBIX BO3MO>KHBIX MHUHUMAJIbHBIN | €
TIK- TIK- peuieHus B cq)epe HyTeﬁ ux nyTeu ux
10 101 HNCCIICA0BATCIIbCK peIlIeHI/ISI B ’ MHHHMaHBI:I'BIX
cenex chepe penieHus: B cdepe TpeGoBaHmii
OHM JCATCIIBHOCTHU HNCCIICA0BATCIIBCK
UCCIIEIOBATENLC | ..
. O JIEITETLHOCTH
KOH
JCATCIIBHOCTHU
VYMeTh:
HNCITIOJIb30BaATh
YBepeHHo ITokassiBaeT Bce | Jlomyckaer He ymeer
METOAbI HNUCITIOJb30BaATh
[MOKA3bIBAET OCHOBHBIE MHOT'O
CUCTEMHOT'O METOAbI
MEHUS MEHUS HEN0YETOB IIPU
aHanusa s | YMC yme CAOYCTOB IIPU | ) remmoro
MOCTaHOBKH 32124 HUCIIOJIB30BATH HNCITI0JIb30BaAThH HUCITIOJIB30BAHUU aHAM3a IS




u OTBICKaHUS | METOJIbI METOJIbI METOJIbI TMOCTaHOBKH
BO3MOKHBIX CHCTEMHOTO CHUCTEMHOTO CHUCTEMHOTO 3a1a4 u
nyTei HUX | aHaIM3a IS | aHAnM3a I | aHaIM3a JUISL | OTBICKaHUS
penieHus B cepe | MOCTAHOBKH MMOCTAHOBKH 3371a4 | MIOCTAaHOBKU BO3MOKHBIX
HCCIIEIOBATENbCK | 3a/1a4 ulu OTBICKAaHMS | 33724 u | myTeu ux
Ol IeATEeTFHOCTH | OTBICKAHHMS BO3MOXKHBIX OTBICKaHHMS perieHus B
BO3MOXKHBIX nyTei HUX | BO3MOXHBIX chepe
myTei UX | perieHus B cdepe | myrei UX | UCCIEN0BATEIbC
perieHus B | UCCIIEIOBATENbCK | PEIICHUS B | KOHU
chepe oil nesrensHOCTH | chepe JIeSITEIbHOCTH
HCCIIeIOBATEINbC | | JIOIYCKAET | MCCIIENOBATENbC
KOH OmMOKU MenKue | KoH
JIeSITENIbHOCTH HEZI0YETh JIeSITENIbHOCTH
3HaTh:
B MIOJIHOM
JloctaTouHo
pOrpaMMHbIC o0beMe 3HaeT
MOJIHO 3HAET
CpeacTBa IIporpaMMHEIC IPOFDAMMHLIE
CUCTEMHOTI'O cpeacrsa porp
MOJICTUPOBAHUS CpeacTa
P CHCTCMHOT'O CHCTEMHOTO VpoBeHb VpoBeHb
IJI1 TIOCTAHOBKHU U MOJCJIMPOBAHUS o o
MOJCITUPOBAHUS 3HAHUU 110 | 3HAaHUH
PCHICHUA 3al1a4 B | i1 IIOCTaHOBKH
JUIS IOCTAaHOBKU U | TEME HUXK
Chepe 1 PCHICHHA CIICHUs 3a1a4y B %
HNCCIICO0BATCIIBCK 3a1a4 B c(l)epe p A MUHUMAJIBHBIN ¢
oif zesttensrocTi | necnenosatemse | CPSPS MHMHMMAITBHBIX
<o HCCIIENI0BATENbCK Tpe6oBaHuii
Ol IeATETbHOCTH
JIeATeTTLHOCTH
YMETh:
T1K- v IToka3piBaeT Bce i
BEPEHHO OITyCKAaeT
10.2 p OCHOBHbBIE Y
IMOKa3bIBAET MHOTO He yMeeT
YMEHUA
HacTpauBaTh
HacTpauBaTh, yMCHHA HacTpauBaTh, HENI01CTOB IpH o g) ,o a
HPUTrypupon
KOH(HIYPHPOBAT HACTpauBaTh, KOH(HIypUpOBAT HaCTpanBaHUH, YpHUp
Th u
b ¥ aJanTUPOBAThH KoHUryprposa b U aJalTUPOBATH KoHUryprpoBa
Th u HUA U | amanTupoBaTh
pOrpaMMHBIE MporpaMMHBIC DOFDAMMHLLE
cpencTa aJanTHUPOBaTh cpercTra aJanTUPOBaHUU Cpe (I:DTBa
CHUCTEMHOTO TPOrPAMMHbIC CHUCTEMHOTO TIpOTrpaMMHBIX CE CJ;CMHOFO
TB TB
MOJEIUPOBAHUS cpenctsa MOJEIUPOBAHUS cpenc MOCIHPOBAHIS
juisi moctanosky u | SHCTEMHOTO juisi moctanoBku u | SMCTEMHOTO H:II HO(I))TaHOBKI/I
pellieHHs 3a7a4 B MOJEIUPOBAHUS pellierus 33724 B MOJCIUPOBaHUS | A
JIJISI TIOCTAaHOBKU IIJI TIOCTAHOBKHU | W PCIICHUA 3a1a4
chepe chepe s cepe
H MICHUS u IICHUS
HCCIIEA0BATEIBCK pette HCCIIE0BATEILCK pere Hecste OBaTench
oif mesTenbHOCTH | 04T B cepe oit mesrempHOCTH | SoAA B ctepe e
HCCIIEA0BATENBC ucciea0BaTeabc | Kou
N , JIOIyCKaeT .
KoM KO JIEATEIIbHOCTH
OIMOKHA MEJKHE
JIeSITEIbHOCTH JIeSITEIbHOCTH
HEA0YETHI

OHCHO‘IHLIG MaTCpuaJibl 4JIs1 MMPOBCACHUA TCKYIICTO KOHTPOJIA YCIICBACMOCTHU U

POMEKYTOUHOM arTecTanuu mnpuBeAeHbl B [IpunoxeHuun k paboueil mporpamme
TUCUUTUIMHBL.  [ONHBIA KOMIUIEKT 3aJaHui W MaTepuanoB, HEOOXOIUMBIX IS
OLICHMBAHUSl PE3yJIbTaTOB OOyYEeHHs MO AWCIMIUIMHE, XpaHUTCA Ha Kadenpe-
pa3paboTurKe B OyMa>KHOM U DJIIEKTPOHHOM BHUJIE.




4. Y4ueOHO-MeTOoauYecKoe 1 HHGOpMAIIHOHHOE 00ecniedeHre U CIUTIIMHBI

4.1.Y4yeOHO-MeTOAMUYECKOE OO0ecIeYeHue

OcHoBHas JUTCPATypa

Bu
A Kon-Bo
W3JaHuA Mecto
l'on Anpec AK3EMILIS-
Ne | Asrop(sl | Hammeno- | (yueOHWK, | W3JaHUA,
U3JIaHU 3JIEKTPOHHOT poB B OuO-
/i ) BaHUE yueOHOe | HM3IaTeIbCT
ocobie 5o s 0 pecypca JUOTEKE
’ KI'DY
Ap.)
HNnxenepus
I"aBpuno 3HaHI/I§ Caxr- https://e.lanbook.com/b
1 ' yeOuuk | [letepOypr: | 2021¢& DS TR0 %-COM
BaT.A. | Moxaenu u y poyp 00k/81565
Jlanb
METO/IBI
[IporpamMmmu
ast MH>KEeHep
sl
Opios, Texunonoruu CIIG. : https://ibooks.ru/reading.p
2 C.A. pa3paboTku yHCOHHK [Tutep 2016 hp?productid=351445
MIPOrpaMMH
oro obecrey
SHUS
HOHOHHI/ITGHBHaﬂ JUTEpaTypa
Bu
A Kon-Bo
U3IaHUS Mecto
No I'on Anpec AK3EMILIIS-
Haumen | (yueOHuk, W31aHMS,
n/ | ABTOp(bI) W3/1aHu 3EKTPOHHOT poB B 61O-
0-BaHUE yueOHOe U3JIATENbCT
n [ocobe 50 s 0 pecypca JUOTEKE
’ KDY
ap.)
MeTtonanl
HAyYHBI
X
UCCIEN0 Cankr-
1 [TanTenees, o y4ueOHOe n 6 | 2021 https://e.lanbook.c
E. P. BaHUHU HOCO6I/IC eTep ypr : o m/book/110936
B IIporpa Jlanp
MMHOHU B
HXXCHEp
11974
[IpakTu
eckas
nporpam
MHasd M.: https://ibooks.ru/rea
Mausmek JI. | HHXKEHEp yaeOHOe BUHOM. ding.php?productid=
2 2015 353358
A. us Ha rocobwue JlabGopatop
OCHOBE Ysl 3HaHUN
y4eOHOT
0
npuMepa




4.2,

NudopmanuonHoe odbecneveHue
6.2.1.DJIeKTPOHHBIE 1 HHTEPHET-PECYPCHI

Ne HaumeHoBaHME 37€KTPOHHBIX U UHTEPHET-
Ccblika
n/n pecypcoB
1 | DnexkTpoHHO-OMOIHOTEYHAs cHcTeMA «JIaHb) https://e.lanbook.com/
2 | DnekTpoHHO-0HOIHoTeYHas cuctema «book.ruy https://www.book.ru/
https://www.computer.org/education/bodies-of-
3 | Software Engineering Body of Knowledge (SWEBOK) knowledge/software-engineering (nata
obpamtenns: 05.10.2021)
. . https://docs.github.com/en/actions (mata
4 | GitHub Actions oGSameHHH:QOSJOZOZl) "
https://abseil.io/resources/swe-book (mara
5 | Software Engineering at Google obpamenus: 05.10.2021).
https://git-scm.com/book/ru/v2 (mata
6 | Scott Chacon, Ben Straub. Pro Git obpamenns: 05.10.2021).
http://novtex.ru/prin/rus/ (mara oOpateHus:
7 | XKypuan «IIporpaMMHas HHKEHEPUSD) 05.10.2021).
6.2.2.IIpodeccronanbHble 0a3bl JTAHHBIX
Ne HaumenoBanue Pexum
n /1"1 npoQecCHOHATBHBIX Anpec JocTymna
0a3 JaHHBIX
Enunoe oxHO gocTtyna K
1 | obpasoBaTenbHBIM http://window.edu.ru/ http://window.ed u.ru/
pecypcam
2 O6mep0CCHHCK%H http://www.mathnet.ru/ http://www.math net.ru/
MAaTCMATHYCCKHU ITOPTAJL
3 | Imardopma SpringerLink | www.link.springer.com www.link.springe r.com
Hayunas ~ amexTpoHHas
4 | oubnuoreka http://elibrary.ru http://elibrary.ru
eLIBRARY.RU
5 | zbMATH www.zbmath.org www.zbmath.org
HudpoBas  OGubmHOTEKA
HAyYHO-TEXHUIECKHIX
U3JaHUHI Wncruryra
HUH)KEHEPOB 1o
3JICKTPOTEXHUKE u
6 | paarodJIeKTpOHUKE —http://www.ieee.org/ieeexplore | —http://www.ieee.org/ieeexplore
PaIMO3IIEKTPOHUKE
(Institute of Electrical and
Electronic Engineers
(IEEE)) ma anrmmiickom
SI3BIKE
7 | Oxford University Press http://www.oxfordjournals.org/en/ | http://www.oxfordjournals.org/en/
. ApXUB  TpENpHHTOB  © https://arxiv.org/ https://arxiv.org/
OTKPBITBIM JIOCTYIIOM
6.2.3.MH)OpMaIOHHO-CIIPABOYHBIE CHCTEMBI
Ne | HammenoBanue nHGOpMAIIMOHHO- A Pexxum
/11 CHPABOYHBIX CUCTEM spec JIOCTyIIa
1 | «KoHCynbTaHT MUIIOCH http://www.consultant.ru/ tp://www.consu

Itant.ru/



http://www.book.ru/
http://www.computer.org/education/bodies-of-
http://www.computer.org/education/bodies-of-
http://www.computer.org/education/bodies-of-
http://novtex.ru/prin/rus/
http://window.edu.ru/
http://window.ed/
http://www.mathnet.ru/
http://www.link.springer.com/
http://www.link.springe/
http://elibrary.ru/
http://elibrary.ru/
http://www.zbmath.org/
http://www.zbmath.org/
http://www.ieee.org/ieeexplore
http://www.ieee.org/ieeexplore
http://www.oxfordjournals.org/en/
http://www.oxfordjournals.org/en/
http://www.consultant.ru/
http://www.consultant.ru/

Academic Search Ultimate EBSCO

2 | publishing— http://search.ebscohost.com http://search.ebscohost.com
eBook Collections Springer Nature https://link.springer.com/ https://link.springer.com/
T A

4 YEL AKafeMus — https://scholar.google.ru/ — https://scholar.google.ru/
Hayunas snexTponHas 6nbimoreka

5 «Kubep/lenmrray https://cyberleninka.ru/ https://cyberleninka.ru/

6.2.4.JIuIeH3nOHHOE W CBOOOIHO PACIPOCTPAHIEMOE MTPOTPAMMHOE

obecrieucHme JUCHHUITIINHBI

Ne HaumenoBanue PexBuzutsl
0 /;1 MIPOrPaMMHOTO Onucanue MOJTBEPKIAIOIINX
obecrnieueHus JIOKYMEHTOB
3A0
Visual Studio "CodrJlanuTpeiin"
1 Professional 2013 JTHIeH3HOHOE Ne2014.1610 ot
Russian OLP NL 05.11.2014
AcademicEdition Hewuckir. IpaBo.
beccpouno
3A0
Office Professional "CodrJlaitnTpeiin"
2 Plus 2007 JTHIeH3HOMHOE Ne225/10 oT
Windous32 Russian 28.01.2010
DiskKit MVL CD Hewnckor. paBo.
beccpouno
"3A0 ""TakcHer-
. CepBuc"'  NeIlO-
; Windows ! JTIT 0000/2014 ot
[Tpodeccuonanbuas | JIMLeH3MOHHOE
27.05.2014
(SevenPro_Check)
Hewncka. paso.
beccpouno
4 | Bpaysep Chrome CB000/IHO pacpocTpaHseMoe
5 | LMS Moodle CB00OTHO pacpocTpaHsIeMoe
000 "Codtnaitn
Tpenn" Ne
_ [MTaker MIPOTPaMMHBIX MPOTYKTOB | 0051 10 o
8 | Office 365 ProPlus | comepxamuit B cebe HeoOX0oauMbie ODUCHBIE
HpOrpaMMb! 29.09.2020
Hewncki. paso. [lo
14.09.2021
9 Sspix Python — CB000HO pacnpocTpaHseMoe
https://www.python.org/
CI/ICTeMaI_<0HTp0Jm CBOGOHO pact
10 | epeuii Git HO PacrpoCTpaHAeMOe
https://git-scm.com
. CBoOostHO acmpocTpaHsieMoe
11} GitHub https:/github.com/ PACIPRETP
CBobOoxHO aCIIPOCTPAHIEMOE
12| opvarrepY APF https://qithub.com/qooqle/yap? PoeP
13 | dopmarrep Black CBo0Oo1HO pacmpocTpaHsieMoe

https://github.com/psf/black



http://search.ebscohost.com/
http://search.ebscohost.com/
http://www.python.org/

CB0OOJHO pacmpocTpaHseMoe
JInnrep Flake8 .
14 HHTEP https://github.com/pycqga/flake8
15 Junrep Pylint — CB000OJHO pacrpocTpaHsieMoe
https://github.com/PyCQA/pylint/
bubnmorexa
CB00OJHO pacmpocTpaHsieMoe
16 | mammHHOTO O0YUCHUS httos://hucainaface.co
Hugging Face ps-fAugginglace.
CBo0Oo1HO pacmpocTpaHseMoe
17" | Obnaunas nnatgopya https://www.heroku.com/
18 | FastAPI CBo§onHo pacmpocTpaHseMoe
https://fastapi.tiangolo.com/
19 | Data Version Control CBOGOHHO PAaCLPOCTPaHACMOC
https://dvc.org/
5. MaTepHaJILHO'TEXHH‘IECKOC odecreueHue JUCHUITJIMHBI
. HaumeHoBanue criennaibHbIX OcHalleHHOCTh CIeUAIbHBIX
Ne | Bupn yueOHoii . . o o
wn PaBOTHI MTOMEIIEHUH ¥ IIOMEIICHUI TSI MIOMEIIEHUH ¥ TOMEIICHU
CPC st CPC
nocka  ayautopnas (2 mT.),
aKyCTHUECKasl CUCTEMA, YCUIUTEIb-
VYyeOHnas ayauTopus s .
JleximoHHbBIE . MUKIIEP JUIS CHUCTEM TPOMKOM
1 MIPOBEICHUS 3aHATUI
3aHATUS CBSI3M, MUHUKOMIIBIOTEP, MOHUTOP,
JICKITMOHHOTO THTIA
IPOEKTOP, JKpaH HACTCHHO-
MOTOJIOYHBIN, MUKpPO(OH
5 [TpakTiueckue | YueOHas ayqUTOpHS AJS MPOBE- | MHTEPAaKTUBHASL JIOCKA, MOHOOJOK
3aHATHS JICHUS] PAKTUYECKUX 3aHATUN (25 mt.)
JlaboparopHsbie WNuTepakTuBHAs 10CKa, MOHOOIOK
3 VYuebHas ayguropus
paboThI (25 wt.)
. MonoOsok (30 miT.), CHcTema
KomMmmbroTepHslit Kacce
BujcHaOmoeHus (6 BuIeokamep),
¢ BbIX0A0M B lIHTEpHET
MIPOCKTOP, IKpaH
CamocrosiTenb-
Has pabora .
MPOEKTOP,  TEPEHOCHOW  3KpaH,
oOyu4arorerocs .
4 UwuranpHelii 3251 OMOIHOTEKN ToHKHe  kimeHTsl (13 mr.),
KOMITHIOTEPHI (5 IIT.)

3aHUMATbCA B

8. Oco0eHHOCTH OPraHU3alu 00pa30BaTeIbHOM 1eATeTbHOCTH IJIsl JIUIL €
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/I0POBbsI 1 HHBAJIN/I0B

Jlunia ¢ orpaHMYeHHBIMU BO3MOKHOCTSIMU 3710poBbst (OB3) 1 MHBAMIIBI UMEIOT
BO3MOXKHOCTh OECHpEMSITCTBEHHO IMEPEeMENIaThCsi U3 OIHOrO yueOHO-IabopaTopHOTrO
KOpITyca B JPYroi, TMOMHSATHCS HAa BCE OSTAKU Yy4eOHO-TA00PATOPHBIX KOPITYyCOB,

y‘-Ie6HBIX N HHBIX IOMCIICHUAIAX C
HCI/IXO(bI/ISI/I‘{eCKOFO Pa3sBUTHA U COCTOSHUA 310POBbA.

Y4eTOM  O0COOEHHOCTEH



http://www.heroku.com/

Hns o0yuenust nuiy ¢ OB3 v MHBaIUI0B, MMEIOMIMX HAPYILIEHUS] OMOPHO-
JIBUTATEIHLHOTO anmnapara, 00ecredeHbl YCIOBUs OECIPEMsITCTBEHHOTO TOCTYIIA BO BCE
yueOHble momernieHus. MHpopmaius o CHelualbHbIX YCIOBUSAX, CO3JAAHHBIX IS
oOyuatomuxcs ¢ OB3 u wuHBanumoB, pa3MelleHa Ha caiiTe YHHUBEpPCHUTETA
www//kgeu.ru. imeercs BO3MOXKHOCTEH OKAa3aHHUs TEXHUYECKOM ITOMOIIM ACCUCTEHTOM, a
TaKKe YCIYT CYpIOINEPEBOUMKOB U TH(PIOCYPIOTIEPEBOTINKOB.

s agantanuu K Bocupusituio Juiamu ¢ OB3 u nHBaMaMu ¢ HapyIeHHBIM
CIIyXOM CIIPaBOYHOTO, Y4eOHOTrO MaTepuaiga MO AUCHUIUIMHE OO0ECIeUnBaIOTCS
CJIETyIOLUE YCIIOBHUS:

- IS JIy4IlIed OpUEHTALMH B ay IUTOPHH, IPUMEHSIOTCS] CUTHAJIBI OITOBEILEHUS
O HayaJie ¥ KOHIIE 3aHATHUSA (CIOBO «3BOHOK» MUILIETCA HA IOCKE);

- BHUMaHHE CJIA0OCIBIIIANIET0 OOYYaIOIIerocss MPUBJIEKAECTCS MEeAaroroM
xecToM (Ha IJIeuo KIaaeTcs pyKa, OCYIIECTBIISICTCS HEPE3KOe MOXIIONBIBAHUE);

- pasroBapuBasi ¢ 00y4JarouMCcs, IeJarornyeckuii pabOTHUK CMOTPUT Ha HETO,
TOBOPHUT SICHO, KOPOTKUMHU MPEAJIOKEHUAMHU, 00€CTIeYnBasi BO3MOKHOCTb UTEHUS T10
ryoam.

KomneHncanust 3aTpyHEHUH pEYEBOr0 M HHTEIUIEKTyaJIbHOTO Pa3BUTHS
C1a00CTBIIANINUX 00YUYAIOIINXCSI TPOBOAUTCS ITyTEM:

- UCIIOJI30BaHUS CXEM, JUArpaMM, pUCYHKOB, KOMIBIOTEPHBIX MPE3EHTAINI ¢
TUIEPCCHUIKaMHU, KOMMEHTHPYIOIMMHU OTAEIIbHbIE KOMIIOHEHThI H300paXKeHus;

- PEryJsipHOTO TPHUMEHEHHUs YHpPaXHEHUM Ha Trpapuueckoe BbIIEICHHUE
CYLLECTBEHHBIX IPU3HAKOB MTPEIMETOB U SIBJICHUH;

- obecnieyeHUs] BO3MOMKHOCTH JUJIsl OOYYarolIerocsl IMOJYYUTh aIPECHYIO
KOHCYJIBTALIMIO 110 3JIEKTPOHHOM MOYTE MO MEpe HEOOXOIUMOCTH.

Jns amanranuu k BoctpusaThio Jmiamu ¢ OB3 v nHBanuaamMu ¢ HApyEHUAMHU
3pEHUs CIIPAaBOYHOTO0, Y4eOHOr0, MPOCBETUTENHCKOTO MaTepHaa, peayCcMOTPEHHOTO
oOpa3oBaTeNpHOM MpOrpaMMOM MO BBIOPAHHOMY HAIPABJICHUIO IOATOTOBKH,
o0ecreunBaroTCs CIEAYOIINE YCIOBUS:

- BeJIeTCs ajanTanus opuuuagbHOro caifta B cetu IHTEpHET ¢ y4eToM 0coObIX
NOTPEOHOCTEN MHBAJIMIOB 10 3pEHUI0, 00eCIIeUnBaeTCA HaJuurue KpynHOUIpU(TOBOit
CIIPABOYHOM MH(OPMALIUU O pACTIMCAHUN YUEOHBIX 3aHSATUH;

- TEeNarormyeckuii pabOTHUK, ero coOeceAHUK (TIpU HEOOXOIMMOCTH),
MPUCYTCTBYIOIINE HA 3aHATUHU, NMPEACTABISIOTCA 00YUYaIOIUMCS, MPU 3TOM KaK[IbIi
pa3 Ha3bIBAETCS TOT, K KOMY NEeAaroruueckuii paboTHUK 00palaeTcs;

- IEUCTBUS, KECThI, MEPEMEIIECHUS MeIarorunyeckoro pabOTHUKAa KOPOTKO U
SICHO KOMMEHTUPYIOTCS;

- mevatHas uwHOOpMAIUs TpeAocTaBiseTcs KpynmHbiM 1mpudtom (oT 18
MYHKTOB), TOTAJIbHO 03BY4YHBACTCS;

- o0ecreunBaeTcs HEOOXOAUMBIN YPOBEHb OCBEILIEHHOCTH TOMEIICHUH;

- MPEJOCTABISIETCS BO3MOXHOCTh MCIOJIb30BaTh KOMIIBIOTEPBI BO BpeEMs
3aHATUN B TIPABO 3aIUCH 00BICHEHUH HA TUKTODOH (110 JKETAHHIO 00YJAFOIIUXCH).

dopMa TpoBeNCHMS TEKYyIIeW W MPOMEXKYTOUHOM aTTecTaluu JJis
oOyuaronuxcs ¢ OB3 u UHBaNIUIIOB OMpeAeNseTcs NeAarorudeckuM pabOTHUKOM B
COOTBETCTBUM C y4eOHbIM IuiaHoM. [Ipu HeoOxomumoctu obOyuaromemycsi ¢ OB3,
MHBAJIHUYy C YYETOM MX MHAMBHIYaAIbHBIX ICUXO(PU3NUECKUX OCOOCHHOCTEH TaeTcs




BO3MOKHOCTh IPOMTH MPOMEKYTOUHYIO ATTECTALMIO YCTHO, TUCBMEHHO Ha Oymare,
MUCPMEHHO Ha KOMIBIOTEpE, B (popMe TeCTUpOBaHUS U T.II., TMOO MPEAOCTABISACTCS
JOTIOJIHUTENBHOE BpEMsI JUJIS IOJATOTOBKH OTBETA.



CTpyKTypa IMCUMILJIMHBI 110 32049HOI hopMe 00yUeHust

. Bcero Cemectp
Bun yuebHol paboThl YACOB 1

OBLIAA TPYJOEMKOCTDb JUCHUIITINHBI 108 108
KOHTAKTHAA PABOTA OBYYAIOIIET'OCA 28 )8
C ITPEIIOJABATEJIEM, B TOM 4mcIe:
Jlexuu (Jlek) 12 12
[Mpaktuueckue (cemunapckue) 3anstus (I1p) 16 16
Koncynbranuun
KoHTpob caMOCTOSTENBHON pabOThI U MHAS
koHTakTHas padora (KCP)
KonrakTHble yacel Bo Bpemst artectaiun (KI1A)
CAMOCTOSTEJIBHAA PABOTA 80 80
OBYYAIOUIEI'OCHA
[ToaroroBka K MPOMEKYTOYHOM aTTeCTAlUU B
dopme:
®OPMA I[TPOMEXYTOYHON ATTECTALIUU

. Ok Ok
(3a — 3auet, 30 — 3a4eT C OLEHKOM, D — IK3aMEH)




MMHUCTEPCTBO HAVKM 1 BBICIIEI'O OBPABOBAHU ST POCCUMCKOM ®EEPALIMNA
®denepanbHoe rocyapcTBeHHOE OI0/IZKETHOE 06pa30BaTe/IbHOE YUpeXKIeHUe

BbICIIIETr0 00Pa30BaHUSA
KI'DYy «KA3BAHCKHUUTOCYJAPCTBEHHBIA DPHEPTETUYECKU YHUBEPCUTET»
(®T'BOY BO «KI'DVY»)

OLHEHOYHBIE MATEPHUAJIbI
JJIA IPOBEACHUS TEKYIIero KOHTPOJIS YCIIeBAeMOCTH M IIPOMEKYTOYHOM
aTTeCTAlMH CTYACHTOB I10 HTOraM OCBOCHUSA M CHUIIIHHbBI

HpOI‘paMMHaSI HHIKCHEPUA

Hanpasnenue noaroToBku 09.04.01 Wudopmaruka ©  BBIYUCIUTEIbHAS
TEXHHUKA

Hamnpasnennocts (mpoduiib)  MHxKeHEpHs HCKYCCTBEHHOTO MHTEIIEKTa

KBanudukanus Marwuctp

CocTaBieHO ABTOPOM:

Ne davnius Umst YueHasi cTeneHb,
JoKHOCTD IHoapasaenenue
n/n OTt4ecTBO yueHoe 3BaHue
1 Co3bIkuH KaHIuaatT JOLICHT Kadenpa
AHpgpeit TEXHUUYECKUX HAYK UH(POPMAITMOHHBIX
Biianmuposnu TEXHOJIOTUI U CUCTEM
ynpasienus, UPUT-
PTO, YpdV
2. 0O6abkoB Unbs KaHIuJaaT Hupekrop NPUT-PT®, YVpdVY
Hukonaesnu TEXHUYECKUX HaYK, MHCTUTYyTa
JOLIEHT

Onenounpie Mmarepuansl  odopmiiensl B coorBerctBue ¢ [IOJIOXKEHMEM O TIOPAJIKE
PABPABOTKU UM VYTBEPXJIEHUA OBPA3OBATEJIbHBIX IIPOI'PAMM - IIPOTPAMM
BAKAJIABPUATA, ITIPOT'PAMM CITEHUAJIMTETA U ITPOTPAMM MATUCTPATYPBI B KI'DY



IIpouexyps! TeKkyleil 1 MPOMEKYTOYHOM ATTECTAIUM M0 TUCHUILIAHE

OneHouHble MaTepuasnsl MO AUCHMIUIMHE [IporpaMMHAas MHKEHEPHsS KOMILUIEKT
KOHTPOJIbHO-U3MEPUTENBHBIX ~ MAaTEpUajOB, IPEAHA3HAYEHHBIX JUIA  OLICHUBAHUSA
pe3yiabTaTOB OOYYEHHsT Ha COOTBETCTBUE HHIMKATOPAaM JOCTHKEHUS KOMIIETEHLIMMA
OIlK-2.1, OIIK-2.2, OIIK-5.1, OIIK 5.2, OIIK 6.1, OIIK 6.2, I1K-1.1, I1K-1.2, T1K-1.3,
[1K-2.1, [1K-2.2, [1K-8.1, OIIK-10.1, OITK-10.2.

OrneHnBaHue Pe3yNbTaTOB OOYUYCHHSI M0 TUCIUIUIMHE OCYIIECTBISETCS B paMKax
TEKYILEro KOHTPOJISI yCIEBAEMOCTH, MTPOBOJMMOIO MO OAIbHO-PEHTUHIOBON CHCTEME
(bPC), n mpoMeKyTOUHOM aTTECTALUU.

Texkynuii KOHTPOJIb YCIIEBAEMOCTH OOECIIEUYMBAET OLEHUBAHHUE Mpolecca
oOydenuss no aucuuiuimHe. [Ipu TeKylieM KOHTpPOJE YCHEBAEMOCTH HCIOIb3YIOTCS
CJIEYIOIINE OLIEHOYHBIE CPEJICTBA: MHANBUIyaJIbHBIN U (MJIHM) TPYNIIOBOM onpoc (YCTHO
WINA MHACbMEHHO); 3alllUThl TMCbMEHHBIX JIOMAIIHUX 3aJaHUil; Mpe3eHTaluil IPOeKTOB,
pedeparos, ap. 3aJaHUN, BHIIOJIHEHHBIX UHIMBUIYAJIBHO WIHM TPYNION 00YyYaromuxcs;
KOJUJIOKBUYMBI; TECTHUPOBaHHE (IUCBMEHHO WM C HCIOJIb30BAaHUEM KOMIBIOTEPA);
KOHTPOJIb BBIMOJIHEHHUSI CaMOCTOSTENbHOM paboThl 00yYaromuxcsi (MUCbMEHHO WM
YCTHO), Ap.

IIpoMexxyTouHas arrecTalyss UMEET LENIbI0 OIPEACIUTh YPOBEHb JOCTHKEHUS
3aITAaHMPOBAaHHBIX PE3yJbTATOB 00yueHHs 1o mucuuiuinae 3a (/xkype, 1,2 cemecmpot).
dopma MPOMEKYTOUHOM ATTECTALUU IK3AMEH.

OneHOYHbIE MaTEPHUAIIBI BKIIFOUAIOT 3aJaHUS U1 IPOBENECHUS TEKYIIETO KOHTPOJIA
YCIEBAEMOCTH W MPOMEXKYTOUYHOM aTTecTaluuu oOydaroumxcs, pa3paOoTaHHbIE B
COOTBETCTBHUH C paboyeii MporpaMMOi TUCITUTIITHBI.

1 cemecTp

1.JIekuuu: ko3(pPHUUHEHT 3HAYNMOCTH COBOKYIHBIX Pe3yJIbTATOB JeKIHOHHBIX 3aHATHI — 0.5

Tekyuas arrecTanus Ha JEeKIUAX Cpoku — cemecTp, | Makcumalib
yueOHasi Helesisl | Hasl OllEHKA
B 0aJju1ax
Koumponvnas paboma 1 cem., 13 Hen. 80
Camocmosmenvroe uzyuenue mamepuana 1 cem., 1-15 nepn. 20

BecoBoii kK03()pUIHMEHT 3HAYNMOCTH Pe3yJIbTATOB TeKYylIel aTTecTanuu no Jexkuusm — 0.5

IIpome:xxyTouHasi aTTecTaums Mo JeKUUAM — IK3aMeH

BecoBoii K03 (pUIMEHT 3HAYHUMOCTH Pe3y/IbTATOB MPOMEKYTOYHOM aTTECTALMH 110 JeKIHAM
-0.5

2. IIpakTyeckne/ceMUHAPCKUE 3aHATHS: KOO(Q(PUIMEHT 3HAYMMOCTH COBOKYITHBIX
pe3yJbTAaTOB MPAKTHYECKHX/cCeMUHAPCKUX 3ansTHii — 0.5

Texymas aTTecTanus HA NPAKTHYECKUX/CEMHUHAPCKUX Cpoku — cemectp, | Makcumaib
3aHATHUIX yueOHasi HeleJisl | HAsl OIl€HKA
B 0aJu1ax
Buvinonnenue u ogpopmnenue npakmuyeckux pabom 1 cem., 1-16 Hen. 50
Jomawmnss paboma Nel 1 cem., 10 Hen. 25
Jlomawmnss paboma Ne2 1 ceM., 14 Hen. 25

BecoBoii k03 (puIMEHT 3HAYUMOCTH Pe3y/IbTaTOB TEeKYLIeil aTTecTalluH M0
NPAKTHYECKHM/CEeMUHAPCKUM 3aHATHAM — 1

IIpome:kyTOUHasi aTTeCTALMS MO MPAKTHYECKHM/CEMUHAPCKUM 3aHATUSIM— HE TIPETyCMOTpEHa




BecoBoii K03 (pHIHEHT 3HAYUMOCTH Pe3yJIbTATOB IPOMEKYTOYHOM ATTECTALMH 110
NPAKTHYEeCKHM/CeMUHAPCKUM 3aHsTHsIM — 0

3. JIaGopaTopHble 3aHsiTHs: He nmpeaycMoTpeHsbl
KO3(p(pUMEeHT 3HAYNMOCTH COBOKYITHBIX Pe3yJIbTATOB J1a00paTOPHBIX 3aHATHI — 0

2 cemecTp

1.JIexuuu: ko3¢ pUIueHT 3HAYUMOCTH COBOKYIHBIX Pe3yJIbTATOB JIEKIMOHHBIX 3aHsATHIl — 0.5

Tekyuasi aTrecTamusi Ha JIEKIUAX Cpoku — cemecTp, | Makcumalib
yuyeOHasi HeJleJIA | HAsl OLEHKa
B 0ajL1ax
Konmponvnas paboma 2 ceMm., 13 Hen. 80
Camocmosamenvroe uzyuenue mamepuana 2 cem., 1-15 Hen. 20

BecoBoii ko3(ppuIIHeHT 3HAYUMOCTH Pe3yJbTaTOB TeKyIIel arTecTanuu no Jekmusam — 0.5

HpOMe)KyTO'lHaﬂ aTrecranms 1o JEeKIUAM — Okzamen
BecoBoii KO3(1)(1)I/IIII/ICHT SHAYUMOCTH pe3yJibTaTOB l'[pOMC)KyTO‘lHOﬁ aTTeCTallui 110 JICKIIUAM
-0.5

2. [IpakTyeckne/ceMUHAPCKUE 3aHATHSI: KOI(PPUIMEHT 3HAYMMOCTH COBOKYITHBIX
pe3yJIbTATOB NPAKTHYeCKUX/ceMUHAPCKUX 3aHusaTuii — 0.5

Texymasi aTTecTalusl HA NPAKTUYECKUX/CEMHUHAPCKUX Cpoku — cemecTp, | Makcumalib
3aHATHUIX yuyeOHasi He/lleJIsl | HAsl OLIEHKA
B 0aJju1ax
Buvinonnenue u ogpopmnenue npakmuyeckux pabom 2 cem., 1-16 nen. 50
Jlomawmnss paboma Nel 2 ceMm., 8 HeJlL. 25
Homawmnsas paboma Ne2 2 ceM., 12 Hen. 25

BecoBoii k03¢ (puuMeHT 3HAYUMOCTH Pe3y/IbTaTOB TeKYLIeil aTTecTalUuM 110
NPAKTHYECKHMM/CeMUHAPCKUM 3aHATHAM — 1

IIpome:xxyTouHasi aTTecTalMA M0 NPAKTHYECKMM/CEMUHAPCKHUM 3aHATHAM— HE NPEAyCMOTpeHa
BecoBoii K03 (pUIMEHT 3HAYUMOCTH Pe3y/JIbTATOB MIPOMEKYTOYHOM aTTECTALHHU 110
NPAKTHYEeCKHM/CeMUHAPCKUM 3aHsTHsAM — 0

3. JlabopaTtopusble 3ansitusi: He npexycmoTpensl
K03 PUIHEHT 3HAYMMOCTH COBOKYITHBIX Pe3yJIbTATOB J1a00pPaTOPHbIX 3aHATHI — 0

4, KPUTEPUU W YPOBHU OILEHUBAHHUSA PE3YJIBTATOB OBYYEHHUA 110

JUCHMIIIMHE MOIY.JISI

4.1.B pamkax bPC npumensitoTcst yTBepkaeHHbIE Ha Kadeape/MHCTUTYTE KPUTEpUH (TIPU3HAKH)
OLIEHUBAHMS JOCTH)KEHUM CTYJICHTOB 110 TUCIUITIMHE MOy (Tabi. 4) B paMKax KOHTPOJIbHO-
OLICHOYHBIX MEPOIPHUATHI Ha COOTBETCTBUE YKa3aHHBIM B Tabi.1 pe3ynbraTamMm 00yUueHHs

(MHAMKATOpaM).
Tabmauma 4
Kpurepun oneHnBaHusi y4eOHBIX JOCTHKEHHH 00ydar0uXcs
PesyabTarhl Kputepun oneHuBaHMs y4eOHBIX JOCTHKeHHUH, 00y4aroImuxcsi Ha
00y4eHust COOTBETCTBHE Pe3yJabTaTaM 00y4eHNsi/ MHAUKATOPaM
3HaHusA CryneHT AeMOHCTPUPYET 3HAHUS M IOHUMaHKE B 00J1aCTH U3yUYEHUS Ha

YpOBHE yKa3aHHBIX WHIUKATOPOB U HEOOXOTUMBIC JUIS TPOJIOKEHUS
0oOy4YeHHUs] W/WIW BBINOJHEHUS TPYAOBBIX (GYHKIHA W JICHCTBUH,
CBSI3aHHBIX C TPO(ECCHOHATTLHOU e TEIILHOCTBIO.




YmMenus CTyneHT MOXET MPUMEHATh CBOU 3HAHUSI U TOHUMaHUE B KOHTEKCTaX,
MPEACTABIICHHBIX B OLEHOYHBIX 3aJaHMSX, JEMOHCTPUPYET OCBOCHUE
YMEHHI Ha YPOBHE YKa3aHHBIX WHIAMKATOPOB M HEOOXOIUMBIX IS
MPOJOJKEHHST OOy4YEeHUS W/WIM BBHIMOJTHEHUS] TPYAOBBIX (YHKIUN U
JICHCTBHI, CBSI3aHHBIX C MTPO(eCcCHOHABHOM JIeATEIHHOCTBIO.

OnbIT /BaneHue CTyZleHT [IEeMOHCTPUPYET OMNBIT B OO0JIACTH H3Y4YEHHUS Ha YPOBHE
YKa3aHHBIX MHIMKATOPOB.

JlnuHocTHBIE CTyaeHT 1eMOHCTPUPYET OTBETCTBEHHOCTh B OCBOEHUHU DPE3YJIbTATOB

KayecTBa o0y4YeHHsl Ha YPOBHE 3aIlJIAaHUPOBAHHBIX MHIUKATOPOB.

CryneHT cnocoOeH BBIHOCUTH CYXKJIEHHMs, JeNaTh OLEHKHU

u GopMyIUPOBAThH BHIBOJBI B 001aCTH U3yUEHUSI.
CryneHT MOXKET coo0IIaTh MPenoJaBaTeiio U KOJUIeraM CBOCTO YPOBHS
COOCTBEHHOE MTOHMMAHKE U YMEHHUS B 00J1aCTH U3yUCHHUSI.

4.2.]151s OLICHUBAHUS YPOBHS BBIIIOJIHECHUSI KPUTEPHEB (YPOBHS JIOCTHIKCHUH OOYYAIOMIMXCS TIPU
MIPOBEJICHUN KOHTPOJIbHO-OIIEHOYHBIX MEPONPUATHH TI0 TUCIMILTUHE MOIYJIS ) HCIIOJIB3yEeTCs
yHUBepcabHas mkaia (Tadi. 5).

Tabmuua 5

Ikana oueHUBAHUSA JOCTHKECHHUS Pe3yIbTATOB 00y4eHHs (MHAMKATOPOB) N0 YPOBHAM

XapaKkTepucTHKA YPOBHEH TOCTHKEHHUS Pe3yJIbTaTOB 00y4eHus1 (MHANKATOPOB)

Ne Conep:xanue ypoBH# IkaJjia onleHUBaHUA
n/m BBINOJIHEHUS] KPUTEPUSs TpannuuonHas KauvecrBennas
OLICHUBAHUS Pe3yJIbTATOB XapaKTepUCTUKA XapaKTepuCTHKA
o0yueHus1 YPOBHS YPOBHS
(BBINOJIHEHHOE OLICHOYHOE
3aJaHue)
1. PesynbraTsl 00yueHus OTnuyHO 3ayTeHo Bricokuii (B)
(MHANKATOPBI) TOCTUTHYTHI B (80-100 6amoB)
MOJIHOM 00beME, 3aMeYaHu HET
2. PesynbraTel 00y4deHus Xopoio Cpennuii (C)
(MHIUKATOPHI) B LIETIOM (60-79 6amnoB)

AOCTUTHYTBI, UMCIOTCA 3aMCYaHu s,
KOTOpBIE HE TPEOYIOT
0053aTE€ILHOTO YCTPaHEHUS

3. PesynbraTsl 00y4yeHus Y 10BJIETBOPUTENBH [Toporogsiii (IT)
(MHIMKATOPBI) TOCTUTHYTHI HE B 0
TIOJIHOM MEpe, €CTh 3aMeUaHusl (40-59 GanoB)

4, OcBoeHnune pe3yIbTaToB 00yUeHUS HeynosnerBopuren He Henocrarounsrii
HE COOTBETCTBYET WHIMKATOPaM, BHO 3a4YTEHO (H)

MMEIOTCS CylecTBeHHbIC omnOKku U | (MeHee 40 6amioB)
3aMeyvaHusi, TpedyeTcst JopaboTka
5. Pesynprar 00yueHus He JOCTUTHYT, | HemocTarouHo CBUAETENHCTB Her pe3synbrara
3aJJaHHe HE BBITIOJIHEHO JUTSL OTICHUBAHHUS
IIpumepHas TeMaTHKAa KOHTPOJIBHBIX PaboT:




Konmpononas paboma Nel (1 cemecmp):
JlucuuIuinHa mporpaMMHasi HHKEHEPUS.

Koumponvnas paboma Ne2 (2 cemecmp):
KomanHast pa3paboTka IporpaMMHBIX IPOYKTOB.

IIpumepHbIe 3aaHUsA B COCTaBE KOHTPOJIBHBIX paboT:

JKu3HeHHBIH UK pa3pabOTKU NPOrpaMMHOTO 00ECTICUCHHS.

TpeboBanust kK MporpaMMHOMY O0OECIIEYEHUIO.

[IpoexTrpoBaHue NpoOrpaMMHOIO OOECIIEUEHMUS.

TectupoBanue nporpaMMHOro 00ecreyeHus.

[Tonneprkka mporpaMMHOTO 0OecIieueHUsI.

VYnpasieHne KOHQUIypaLusMu IPOrpaMMHOI0 00eCTIEYEeHHU .

[Ipouieccsl B IpOrpaMMHON HHKEHEPHH.

Mognenu 1 METoAB! B IPOrpaMMHON UH)KEHEPHHU.

KauecTBo nporpaMmmHoro odecnedeHusl.

0. IlpodeccuonanbHble MPAKTUKKU IPOIPAMMHOM MHKEHEPHH.

11. Kakast komanaa git ucronb3yeTcs AJisi CO3/IaHusI PEIIO3UTOPHSI.

12. Kakas komanpa git ucronb3yercst st Kommura?

13. Kakast komana git ucronb3yeTcs sl OTIPABKU M3MEHEHU I Ha PEIO3UTOPUIA?
14. Kaxkast komana git ucronb3yercs ay1s co3aanust Betku (branch)?

15. Kakast komanza git ucronb3yercst 1151 00beJUHEHUST BETOK?

16. Kakas komanza git ucrnosp3yercst JJisl TOMCKa H3MEHEHHIA, BBIMOJHEHHBIX paHee?
17. Kaxkast komanza git ucrosnb3yeTcs AJ1sl OTMEHbI H3MECHEHUI?

18. Kakas komana git ucrosb3yercst 1J1sl pa3pelieHus: KOHQIMKTOB PH 00beANHEHHN BETOK?
19. Kak co3maetcs pull request B git?

BOoo~NoGa~WONE

5.1.5. lomamnss padora

IIpumepHas TemaTHKa JOMAITHUX paOoOT:

Homawnss paboma Nel (1 cemecmp):

Co3znanre mpuIoKeHH I HCKYCCTBEHHOT'O MHTEIUIEKTa HAa OCHOBE TOTOBBIX OMONOTEK.
Homawnss paboma Ne2 (1 cemecmp):

Opranu3zanus A0CTyNa K MOJIETU MalllmHHOTO 00yueHus yepe3 API.

HHomawmnsis paboma Ne3 (2 cemecmp):

HNudpactpykrypa mis pazpaboTku MPUIIOKEHUS MAIITMTHHOTO 00YUYEHUSI.

HHomawmnsis paboma Ned (2 cemecmp):

Coznanue naimiaiiHa MallIlMHHOT'O 00yUYEHUSI.

IIpumepHbIe 3agaHus B cOCTaBe JOMAIIHUX paloT:

1. Pa3pa60TaI71Te MPUITOKCHUC HCKYCCTBCHHOT'O HHTCIIJICKTA HCIIOJB3ySA OIHY U3 TOTOBBIX
61OIMoTEeK MalTMHHOTO 00y4deHus. Pekomenyemple OMOIMOTEKH:

Hugging Face — https://huggingface.co/

spaCy — https://spacy.io/

TensorFlow Hub — https://www.tensorflow.org/hub

PyTorch Hub — https://pytorch.org/hub/

Keras Applications — https://keras.io/api/applications/

Pa3paboranHoe mpuwioxeHue pasmecture B pernosutopun Ha  GitHub.  Odopmute
AOKYMCHTAIWIO Ha NPHUJIOKCHUC B PCIIO3UTOPUU.



http://www.tensorflow.org/hub

1.

Cozmaiitre APl 1151 MoienTn MallmmHHOTO 00YYEHHS C UCToJIb30BaHUEM OnbmnoTeku FastAPI
(https://fastapi.tiangolo.com/). PekomeHayeTcst HCIOIb30BaTh MOJICIb U3 TIPHIIOKCHUS,
KOTOpOE BbI CO3/1aJIH, BBIIIOJHSS IPEIbIIyIlee JoMalllHee 3aanue. PasmecTure npuioxxenue u
API B GitHub penosutopuun. Hactpoiire pa3sepreiBanue APl u3 GitHub pernosuropust Ha
obmaunyio mwiathopmy Heroku — https://www.heroku.com/.

CozpnaiiTe peno3uTopHii Iyist pa3paboTKy MPHUIIOKEHUS MAIIMHHOTO 00yueHus. Pemosuropuit
JIOJKEeH BKIJIIOYATh CPEJCTBA /711 KOHTPOJIS BEPCHM KoJa U TaHHBIX. Takke peKOMEHIyeTcs
o0ecneunTh BO3MOKHOCTh TECTUPOBAHHUS JAHHBIX M XPAHEHUS KypHAJIa YIKCIEPUMEHTOB 10
oOyueHuto Mozenu. Mcnonb3yiite Al CO3AaHUS PEMO3UTOPUSI OECIUIaTHOE TPOTrPaAMMHOE
obecnieuenue 1o ceoeMy Beioopy (https://dve.org/, https://cnvrg.io/ u T.11.).

Hacrpoiite naimiaitH MalmmHHOTO 00YYEHHS, KOTOPBIA JTOJDKEH BKIIFOYATh: TOATOTOBKY H
MPOBepKy Habopa JaHHBIX, 00ydYeHHUE MOJIEIIH, KOHTPOJIh KadecTBa o0ydeHus. MOKHO
UCIOTIB30BaTh UHPPACTPYKTYPY, CO3IAHHYIO MPH BBHITIOTHEHUH MTPEIBIIYIIEro JOMAIIHETO
3a/laHusl.

5.2.2. Dx3aMeH B TPaJUIIMOHHOI opMe (YCTHBIE /TUCHMEHHBIE OTBETHI Ha BOTIPOCHI)

Cnucox NPUMEPHBbIX 60NPOCOB 0Nl IK3AMEHA.:

ROoo~NoGO~LNE

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.

O6nactp 3HaHMI porpaMMHOM nHxkeHepuu. Software Engineering Body of Knowledge.
JKu3HeHHbIM HUKII pa3pabOTKH NPOrpaMMHOI0 00eCreYeHHUs.

OCOoOEHHOCTH Y)KU3HEHHOT'O 1IMKJIA IPUII0KEHUH HCKYCCTBEHHOIO HHTEIUIEKTA.
Komannnas pa3zpaboTka mporpaMMHOTO 00ecreueHus.

WHCTpYMEHTSI 17151 KOMaHAHOHM pa3paboTku git.

Bunasr TecTupoBaHus IPOrpaMMHOTO 00ECTICUSHHS.

WHCTpyMEHTHI MOy IBHOTO TecTHpoBaHus B Python.

Ctuib ko1a. PykoBoacTBo mo ctuiiro koaa B Python.

WHcTpyMeHThI 1711 paboTh co cThiieM Koja B Python: ¢opmatrepst, TuHTEpHI.
Continuous Integration. MuctpymenTst Continuous Integration.

ApPXUTEKTypa IpOrpaMMHOT0 00ecrieueHHs.

[1ab70HBI apXUTEKTYPHI U PUIIOKEHUN HCKYCCTBEHHOTO MHTEIIICKTA.
Opranun3zanys paOoThl MPUIOKEHUS MAIMHHOTO 00yuyeHus yepes3 API.
Wuctpyments! 11 pazpadotku API.

Ilepeucnonb3oBaHue MPOrpaMMHOIO KOJIa.

Moaymu u akets! B Python.

Cosnanue 6ubnmmorek B Python.

KauectBo kona. PedaxTopuHr.

WHCTpyMEHTHI pepakTopuHra.

Penensuposanne koaa (Code Review). IHCTpyMEHTBI pelieH3UPOBAHUS KOJIa.
Oco0eHHOCTH TECTUPOBAHUE CHCTEM MAIIMHHOTO O0YYEHHSI.

TectupoBanme crcTeM MAITMHHOTO OOYYEHUS: TECTUPOBAHNE JTAHHBIX.
TectupoBaHue cUCTEM MAIIMHHOTO O0Y4YEHUs: TECTUPOBAHHE KOJa.
BepcruonunpoBaHue TaHHBIX, MOJIEIIEH W KO/Ia CHCTEM MAITHHHOTO O0YyYeHUSI.
JXypHainsl 5KCIEpUMEHTOB B ITpoliecce 00yUeHHs MOJIENIEH.

WNHcTpyMeHTHI 111 KOMaHAHON pa3paOOTKH MPUIIOKEHUH MAaITMHHOTO 00y4Y€eHHS.
[NaiinnaifHpl MAaIIMHHOTO O0YYEHUSI.


http://www.heroku.com/
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