[loKyMeHT NoANuUcaH NpoCToit 3NeKTPOHHOM NOANMUCHI0
NHbopMaums o Bnagenbue:

®NO: B/or,qanosa EneHa BauecnasosHa

NonyHoctb: MpopekTop no 06pa3oBaTenbHON AesTenbHOCTH
[lata noanucanus: 07.08.202%'119):50

VHUKANbHbI ﬂporpaMMHbIl/R E AJIBHOE I'OCYZIAPCTBEHHOE BIO/DKETHOE OBPA30OBATEJIBHOE

ec85dd5a839619d48ea76b2d23dba88adc82091a YUYPEXIEHHE
MHIJIIO3UMBHOI'O BBICIIEI'O OBPA30OBAHNS

«MOCKOBCKHUI TOCYJIAPCTBEHHBII 'YMAHUTAPHO SKOHOMHWYECKHU
YHUBEPCUTET»

KA®E/]IPA 1IM®POBBIX TEXHOJIOTUH

i

) ’ /;‘ VTBEPXJAIO

HpOpCKTOQ\HO eOHO-MeToIruYecKoi paboTe

o
P 7 ")~ E.C. Caxapuyk
Ceptudukar: 041CDI9B1001CAF77894D606F5F479EB1E9 (W) /-/ 20)'%

Bnapeneu: Caxapuyk EneHa CepreesHa
Dencteutenen: ¢ 26.09.2022 pgo 26.09.2023

AJOKYMEHT NOANMNCAH
SNEKTPOHHOM MOANNCHIO

\. J

®OH/I OLIEHOYHBIX CPEJICTB MO JUCIUAILIAHE

OCHOBBI aBTOMaTH3UPOBAHHOT'O IMTPOEKTUPOBAHUE

HanMCHOBAHHUEC ITUCHHIIIMHBI

09.03.01 «MudopMaTHKa ¥ BEIYUCIUTEIbHAT TEXHHKAY

mudp ¥ HAMMEHOBaHHUE HAIPABJIEHUS [IOArOTOBKH

IIporpamMmmHOe obeclieueHne BEIYUCITUTEIHbHON TEXHUKH U “HGOPMAIIMOHHEIX CUCTEM

HaIpaBJIeHHOCTH (TPOdHIIb)

Mocxksa 2022



PaspaboTuuk:

MITHYVY, nouent xabeaps! MUGPOBLIX TEXHOIOTHN
MECTO pa6om, 3aHUMaeMas JOJDKHOCTh

II 10.B. : 20,
\“/ epene/ina . m'z b0 0241

“mmcs

®OH/] OLIEHOYHbLIX CPEACTB I10 JUCIUIUIMHE

PaccMOTpEH U 0/100peH Ha 3aceJaHHHU Kaeapbl W/M WMJ
(mpotoxoi Ne § or«ad » J> 20d4-~1.)

Ha 3acemaHuu YuebHO-MeToquueckoro copera MITOY

(mpotoxon Ne /] or « 2.4 » X 2025.)

CornacoBaHo:

INpencraBurens paboToareis g,

WM 00beuHeHus paboToaarenei X il / Memumos JL.H./

K.T.H., foieHT AO «MHKpOIIPOLECCOPHBIE CUCTEMBI»
(I0IKHOCTB, MECTO paboTHI)

«&M » I3 20pr.

HaqanLH% Y4eBHO-METONMIECKOTO yIPABICHHSA
a7\~  N.I. Imutpresa
«27 »_ O 2022 T.

Haqanbnﬁle%p_ggaecxoro oTaena
e / J.E. I'aeenoxk

«AT » o¢ 2022 T.

Jexan daxynsrera IIMuld
=7 7<% EB.Ilerpynuna
« AR » A 2022 .




no

Conep:xkanue

IMACIHIOPT ®OHJIA OLIEHOYHBIX CPEJICTB

NEPEYEHb OLIEHOYHBIX CPE/ICTB

OIMMCAHUWE MOKA3ATEJIEM 1 KPUTEPUEB OLIEHUBAHUSA
KOMIIETEHIIUI

METOJANYECKHE MATEPUAJIBI, OITPEJEJISIIOIIUE ITPOIIETYPBI
OILIEHVBAHMUS PE3YJIBTATOB OBYUEHUS, XAPAKTEPHA3YIOIIHUX
3TAIIbI ®OPMUPOBAHUSI KOMIIETEHIINIA

MATEPHAJIBI IS TPOBEJAEHUS TEKYIIEIO KOHTPO.JISI 1
MMPOMEXYTOYHOM ATTECTAIIUA



1. HACHOPT ®OHJIA OHEHOYHbIX CPEACTB

no mucrnimie OCHOBBI ABTOMATHU3NPOBAHHOI'O
IHPOEKTUPOBAHMUA

OneHouHBIE CPEICTBA COCTABISIOTCS B COOTBETCTBHM C pabodell mporpammoii
JUCLUIUIMHBL U TIPEACTABISIOT cO00M COBOKYIMHOCTh KOHTPOJIbHO-U3MEPHUTEIbHBIX MaTepUAIOB
(TumoBbie 3amauM (3aaHMs), KOHTPOJBHBIC PAOOTHI, TECTHI W Jp.), NMPEIHA3SHAYECHHBIX IS
U3MEPEHUs YPOBHS TOCTHKEHUS 00yUYarOIMMUCS YCTaHOBIICHHBIX PE3yIbTaTOB 00y4EHUS.

OneHouyHblE CpElICTBAa  HCIHOJB3YIOTCA IPU  MPOBEACHUM TEKYIIEro KOHTPOJIA
yCIIEBAEMOCTH M MIPOMEKYTOYHON aTTECTALIUU.

1.2. Mecro aucuMmjauHbl (MOAYJsI) B CTPYKType 00pa3oBaTe/bHONW NPOrpaMMBbl
HAINpaBJICHUS MOAT0TOBKH

JlucuuminHa OTHOCUTCA K JUCLUILIMHAM BbIOOpY YueOHOro 1iana, cCopMUPOBAHHOTO Ha

OCHOBE T'OCYIapCTBEHHOI'0 00pa30BaTENIbHOIO CTaHJAApTa BBICLIETO MPO(hecCHOHAIBHOTO
oOpazoBanust mo HampasieHuo noarotoBku 09.03.01 «MudopmaTika W BBEIYUCIUTEIBHAS
TEXHUKa.

Jl1s ycriemHoro OCBOEHMSI JaHHOM TUCIUILIMHBI HEOOXOIMMBbI 3HAHMSI, YMEHMSI U HABBIKH,

nproOpeTeHHbIE B PE3y/bTaTe OCBOCHUS AMCLUUIUIMH 0a30BOM yacTH MaTeMaTH4YECKOIo U
€CTeCTBEHHOHAYYHOTO IIMKJIa H OO0IEnpOopecCHOHANBHBIX TUCIMIUIMH TOCYIapCTBEHHOTO
00pa30BaTEeILHOIO CTaHJAapTa BbICIIEr0 MPO(GECCHOHAIBLHOIO 00pa30BaHMs IO HalpaBJICHUIO
MOJITOTOBKU

09.03.01 «MHpopMaTHKa W BBIUUCIUTEIbHAS TEXHUKA». MareMaTHUeCKHil aHaIu3;
[TporpammupoBanue; basbl manHbIx; MupoBsle MHPOpPMaLMOHHBIE pecypchl. TpeGoBanus K
pe3ysbTaTaM OCBOEHUS YUeOHON AUCIUIUIUHBI (MOTYIs)

Tabnuua 1 - [lepeyeHb komneTeHIMH, GOPMHUPYEMBIX B IPOLECCE OCBOCHMSI TUCIUTUIUHBI

Kon
KOMIIETEH HanmeHnoBaHue pe3yJibTaTa 00y4eHUs:
1107071

Crnioco0eH pa3pabaTbiBaTh KOMIIOHEHTBI CUCTEMHBIX POTPAMMHBIX MPOJTYKTOB U

[K-1 IporpaMMHOe oOecrieueHue

I[IK—-4 | Cnocoben pa3pabarbiBaTh, BHEIpSATh W QJalNTUPOBaTh  IPUKIAIHOE
IIporpaMMHOE obecrieueHue

Koneunbsimu pe3yiibTaTaM OCBOCHUS NJUCHUIIIIMHBI ABJISIFOTCA C(I)OpMHpOBaHHLIe
KOTHUTUBHBIC NCCKPHUIITOPEI «3HATH», KYMETH», «BJIaACTh», paCIIMCAHHBIC 10 OTACJIbHBIM
KOMIICTCHIIUAM. q)OpMI/IpOBaHI/Ie ACCKPHUIITOPOB NPOUCXOAUT B TCUCHUC BCECTO CECMECTPA
I10 OTaraM B paMKax KOHTaKTHOM pa6OTBI, BKJ'II-O'—I&I—OIIIGIZ Pa3INYIHBIC BUABI 3aHATHH U

CaMOCTOSITENIbHON PabOThI, C MPUMEHEHUEM PAa3INYHBIX (POPM M METOI0B O0yUCHHS
(Tabm. 2).



Tabmuua 2 - ®opMHUpoBaHUE KOMIIETCHLUH B MPOLIECCE U3YUEHUS TUCIUILIIHHBIL:

Kon VYpoBenb | MuaukaTopbl noctkenus | Bun Kontpon | Ouenounsie
KOMITETCHIIUHT OCBOCHHM | KOMIETEHIUN y4eOHBIX | UpYEMbIE | CPE/CTBa,
s 3aHATUN, | pa3fenbl | UCHOJB3YEMbI
KOMIIETE paboThBl, | M TEMBI | € A OLEHKHU
HIUI (GbOpMBI U | TUCIUIUT | YPOBHS
METO/Ibl | MUHBI chopMUpOBaH
00yueHu HOCTH
s, KOMITETCHIIUH
crioco0cT
BYIOIIIKE
dbopmupo
BaHUIO U
pa3BUTH
10
KOMIIETE
HIUNA
ITK-1. 3Haer
Crniocoben Henocra | mporpaMMHbie mabiOHbI; METPUKH U
pa3pabarbIBaTh | TOYHBIM | PHCKHM TECTHPOBaHUS; 0A30BBIC
KOMITOHEHTHI YPOBEHb | IOHATHS KaueCTBa MPOTPAMMHOTO
CUCTEMHBIX bazoBeIii | MpOAYKTa M KauecTBa Ipolecca Texuon
IOPOrPaMMHBIX | YypOBEHb | pa3paboTKH MPOTrpaMMHOTO bl Omnpoc,
IIPOAYKTOB u | CpenHuii obOecreyeHns; OCHOBHBIE KOHIIEIIINH S Paznen Kontponbhas
MpOorpaMMHOE ypOBEHL | ¥ aTpUOYTHI Ka4eCTBa CaMOCTO, 1.4 pabora,
obecrnieueHue Beicoku | MPOTpaMMHOTO 00ecreyeHust JTeNbHAS TECTOBBIE
i (HagexxHOCTH, OE30MACHOCTH, AGoTa 3aJJaHusA
YPOBEHb y,ZlO6CTBa I/ICHOJ‘IBSOBaHI/I}I); p
(b yHKIIMOHATBHBIE XapaKTEPUCTUKHI
MIPUMEHEHHUSI IPOTPAMMHOIO
obecrieueHus.
YMmeer
Henocra | peanu3oBbIBaTh MPOrpaMMHbBIE
TOYHBIA | IPOJIYKTHI HA A3BIKAX
YPOBEHb | TPOrPaMMHUPOBAHUS BEICOKOTO
ba3oBbIil | yPOBHS; ONUCHIBATH APXUTEKTYPY
YPOBEHb | IIPOrPAMMHOIO CPECTBA BKIIOYAs —
Cpenuuii | BblIeNeHHE: QyHKIMOHATBHBIX S Omnpoc,
yYpPOBEHb | KOMIIOHEHTOB U MOJYJIEH, CTPYKTYD samsTHs, | Pasien Kontponbhas
Broicoku | JaHHBIX, BHEIIHUX U BHYTPEHHHUX CAMOCTO 1-4 pabora,
i nHTEp(DENCcOoB; MPUMEHSTh TECTOBBIC
ATeJbHAs
YPOBEHb | COOTBETCTBYIOLINE TIPOrPAMMHbIE pabota 3a/laHus
WJTU anmapaTHbIe apXUTEKTypHBIE
pelIeHust; UCIoIb30BaTh MOCIN
JAHHBIX; aHAJTU3UPOBATh U
OIICHUBATh APXUTEKTYpPYy Ha MpPeIMET
aTpuOyTOB KayecTBa.
Bnaneer
Henocra | HaBbIKaMu IJIAaHUPOBAHUSA MpoOIlecca | MPaKTHY Pasnen Omnpoc,
TOYHBIN | pa3pabOTKH MPOTPAMMHOTO €CKHe 1.4 KonrtponbHas
YpOBEHb | MPOAYKTA; HAaBbIKAMU 3aJaHHs 3aHSTHS, pabora,




ba3oBeIil | GyHKITMOHATBHBIX PAMOK CaMoCTO TECTOBBIC
YPOBEHb | IIOJICUCTEM; HABBIKAMU ONPEEIICHUS | ATEIbHAas 3a/1aHus
Cpennuii | Hanbosee 3HaYMMbIX KPUTEPHUEB pabora,
YPOBEHb | Ka4eCTBa IPOIrPAMMHOI0 IPOAYKTA. | IPAaKTUY
Boicoku eckas
171 IOJATOTO
YpOBEHb BKa
[1K-4. 3Haer
Crnocoben Henocra | meroasl pa3paboTKH, aHANIN3a U
pa3pabarbiBaTh, | TOYHBIA | mpoektupoBanus I10;
BHEJIPATH U | ypOBeHb | (YHKIIMOHAJIBHOE U TEXHHYECKOE Jlexuumon
aZanTupoBaTh ba30BbIil | IPOEKTUPOBAHKE; IATTEPHBI HBIE ;2gggcéﬂbHaﬂ
MIPUKIAIHOE YPOBEHb | IPOEKTUPOBAHNUS; HOMEHKIATYPY 3anatus, | Paznen 6 P
IIpOrpaMMHOE Cpennuii | FHCTPYMEHTAJIbHBIX CPE/ICTB, CcaMOCTO 14 paboTd,
obecrieucHHe YPOBEHb | HOANEPIKUBAIOIIUX CO3JAHUE ATeIbHas TCCTOBBIC
Breicoku | MPOrpaMMHOTO O0eCrieYeHUs; pabota sajaHui
i TEXHHUKH pacipeesieHus 3a/1a4 Ha
ypOBeHb | Pa3pabOTKy MEX]y UCTIONHUTEISMH.
YMmeer
Henocra | pabGotaTh ¢ HHCTpYMEHTAIbHBIMU
TOYHBIA | CPEIICTBAMM, MOJJCPKUBAIOITUMU
YPOBEHb | CO3/IaHKE€ IPOrPAMMHOTO [TpakTuu Ompoc
basoBeiil | oOecrieueHust 11t MHPOPMAITUOHHBIX | eCKUE Koﬁ% éHLHaﬂ
yYpOBEHb | CHCTEM; UCIIOJIb30BATh HOTALMM Al | 3aHATUsA, | Pasnen 6o§;
Cpenuuii | TOCTpOeHHS (YHKIMOHATBHON U CaMoCTO 1-4 E:CTOB;G
YPOBEHb | IPOLECCHOM MOZIENEH UCCIENYEMON | siTeNbHast
Beicoku | IpeIMETHON 00J1acTu; pabora sajaHui
i MIPOEKTUPOBATh KOMIIOHEHTHI
YPOBEHb IIporpaMMHBIX CPCIACTB.
Bianeer
Henocra | HaBbIKaMu onpeneneHus
TOYHBIM | coaepkaHus paboT MO CO3/IaHUIO
YPOBEHb | IPOTrPaMMHOTO MPOIYKTA;
bazoBeiii | mpuemamu paboThI €
YPOBEHb | HHCTPYMEHTAJIbHBIMH CPEICTBAMHU 1IpaxTis
Cpenuuii | aBTOMAaTU3aluy IPOCKTHPOBAHUS U :;EE:HH
YPOBEHb | PEAIM3aLUK IPOrPAMMHOIO ’ Omnpoc,
Bhicoku | NPOJIYKTa; HABBIKAMH ;ifﬁ:;;’ﬂ Pasgey | KOHTPOTbHAS
i MPOEKTUPOBAHUS TPUKIIATHBIX 5 1 i pabora,
YPOBEHb IporpaMMHBIX IPOAYKTOB, B TOM ﬁ;aﬁijl’q TECTOBBIC
Bazopplii | 1HMCIE KIMEHT-CEPBEPHBIX coxan 3aaHus
ypOBeHI,V MIPHUIIOKCHUU. HOATOTO
Cpennuit BKa
YpOBEHBb
Bricoku
i

YPOBEHb




2. IEPEYEHb OHEHOYHBIX CPEACTB!

TabOmuma 3
No | HaumenoBanue | XapakTepHCTHKa OIIEHOYHOTO CPEJICTBA IIpencraBnenue
OLIEHOYHOTO OLIEHOYHOTO
CpeJ/icTBa cpeacta B POC
Ompoc CpencTBo KOHTPOJIS YCBOCHUS yueOHOro MaTepuana | Bompocsl mmo
TEMBI, pa3/iesia WK pa3/iesoB AUCIUIUINHBL, TeMam/paszaenam
OpPTraHU30BaHHOE KaK yueOHOE 3aHATHE B BUJIE JTUCIUTITUHBI
co0eceoBaHus MpenojaBaTess ¢ 00y4arouMHICs.
Tect CpenctBo, M03BOJISIONIEE OLIEHUTh YPOBEHb 3HaHUl | TecToBble
oOyuarorerocsi myTéM BbIOOpa UM OJTHOTO U3 3a1aHUS
HECKOJIbKMX BapPMAHTOB OTBETA HA TOCTABJICHHBIN
BOIpoc. BO3M0XHO HCIIOIB30BaHUE TECTOBBIX
BOIIPOCOB, NIPEAYCMATPUBAIOIINX BBOJL
00y4aroIuMHUCs KOPOTKOTO M OJHO3HAYHOTO OTBETA
Ha MOCTABJIEHHBIN BOIIPOC.
KountponbHas OueHo4YHOE CpeACTBO, OPUEHTUPOBAHHOE HA 3ananue s
pabora BBIIIOJTHEHUE KOMILJIEKCHOW paboThl, OCBELIAIOIIEH BBITIOJIHCHHS
HECKOJIBKO aCIEeKTOB MpeaMeTa JUCIUIIINHBI KOHTPOJIbHOU
(pakympraTuBa) paboTsl

*[Ipusedennvlil nepeueHb OYeHOUHbIX CPeOCmE NPU HeoOX0OUMOCIU MOdicem OblMb OONOIHEH.

! VYKka3bIBaloTCs OLICHOYHBIC CPCACTBA, IPUMCHACMBIC B X04€ pCaIn3allun pa60qeﬁ aporpaMMmbl ,HaHHOﬁ

JUCHUIIINHEL.




3. OIMUCAHUE IIOKA3ATEJIEN U KPUTEPUEB

OLIEHMBAHMS KOMIIETEHIAN

OHCHI/IBaHI/Ie PE3YIbTATOB O6yLIeHI/I$I 10 JUCHHUIIIIMHE OCHOBBI ABTOMATH3HPOBAHHOI'0

INPporpaMMHupOBaHUAILL

OCYILIECTBIISIETCS B COOTBETCTBHHU ¢ [losio)keHrneM o TeKyIieM KOHTPOJe YCIeBaeMOCTH U
IIPOMEXKYTOUHOM aTTECTallMi 00Yy4aroIIUXCsl.
[IpenycMoTpeHsl clieqyomre BUIbl KOHTPOJIS: TEKYIIHI KOHTPOJIb (OCYIIECTBIICHUE
KOHTPOJISI BCEX BHJIOB ayIMTOPHON M BHEAYJUTOPHOU NESTEILHOCTH 00yUYaIOMIerocs C IeNbIo
MOJTyYeHUs IEPBUYHON UH(DOpMALINK O X0J1€ YCBOSHUS OTJENIBbHBIX AJIEMEHTOB COJCPKAHUS
JUCLUIUIMHBL) U IPOMEXYTOUYHAs aTTecTalus (OLEHUBAETCSI YPOBEHb U KA4€CTBO IIOJATOTOBKHU IO
JTUCIUIINHE B IIEJIOM).
[Toka3zaTenu 1 KPUTEPUH OLIEHUBAHHS KOMIIETEHINH, (POPMUPYEMBIX B IIPOLIECCE OCBOCHUS
JAHHOW JUCIMILTUHBI, OIUCaHBI B Ta0I. 4.

Tabnuua 4.
Kon VYpoBeHb Wnpukaropel  noctiokeHus | Kputepuu onieHHBaHUS pe3yIbTaToB
KOMIICTECHIIH OCBOCHUS KOMIIETEHIIHH o0yueHHs
KOMIIETEHIINH
[K-1. 3Haer
Cnocoben HepocraTounslii | mporpaMMHbIE MIAOIOHBL; He 3Haer nporpaMMHbIe 111a0JI0HBI;
pa3pabaTbIBaTh | YypOBEHb METPUKHU U PUCKH METPUKHU ¥ PUCKH TECTHPOBAHUS;
KOMITIOHEHTBI TECTHUPOBaHUS; 6a30BbIE 0a30Bble NOHATHUS KauecTBa
CHCTEMHBIX MOHATHUS Ka4eCTBa MIPOTPAMMHOTO MPOJYKTa M KauecTBa
IIPOrpaMMHBIX MIPOrpaMMHOTO MPOJYKTA U npoiiecca pa3paboTKu
MIPOYKTOB 17§ KayecTBa mporiecca IPOTPaAMMHOTO 00eCTIeueHUs;
IPOrpaMMHOE pa3paboTKU IPOTrPaMMHOTO OCHOBHBIE KOHIEMIIUU U aTpUOYTHI
obecrieueHue obecrieueHus; OCHOBHBIE KauecTBa MPOrPaMMHOTO
KOHIEMIUN U aTPUOyThI obecrnieueHus (HaACKHOCTH,
KayecTBa MPOrpaMMHOIO 0e3omacHOCTH, y100CTBa
oOecrieyeHus (HaASKHOCTH, | UCHOJIb30BaHUA); PYHKLIMOHAIbHbIE
0e30MmacHOCTH, y100CcTBa XapaKTepUCTUKU TPUMEHEHUS
UCIOJIb30BaHUA); IPOrPaMMHOT0 00eCIeUeHHS.
ba3osblii GYHKIIMOHATTBHBIC 3HaeT MpOrpaMMHBIC  HIA0JIOHBI;
YPOBEHb XApaKTEPUCTUKH IPUMEHEHHS | METPUKH W PUCKUA TECTUPOBAHMS,
MPOrpaMMHOTO oOecrieueHus. | 6a3oBbIe TTOHATHS KadyecTBa
IIPOTPaMMHOTO NMPOJIYKTA U KayecTBa
mporiecca pa3paboTKu
IPOTPaMMHOTO o0ecrieueHus;
OCHOBHBIE KOHIICTIIIUM M aTPUOYTHI
Ka4yecTBa IPOTPaMMHOTO
obecrnieueHus (HazexHOCTH,
0€30MacHOCTH, ynoOcTBa
UCIOJIb30BaHNUsA); (YHKIMOHAJIbHBIE
XapaKTePUCTUKH MIPUMEHEHHS
MIPOTrPaMMHOTO 00€CTIeUeHUS.
Cpennnii Xopomo 3HAET [IPOrpaMMHBIE
YPOBEHb MIa0JIOHBI;  METPUKM M PUCKHU
TECTUpPOBaHUs; 0a30BbIE TMOHATHS
Ka4yecTBa IPOrpaMMHOTO NMPOIYKTa U
KayecTBa  mporecca  pa3pabOTKu




MIPOTPaMMHOTO obecrieueHus;
OCHOBHbBIC KOHIICTIIIUM U aTPUOYTHI
Ka4yecTBa IPOTPaAMMHOTO
obecrieueHus (HaIeKHOCTH,
0e30macHOCTH, yno0cTBa

UCTOJIBb30BaHus); (DYHKIIMOHAIBHBIC
XapaKTEPUCTHKH PUMCHEHHSI
MPOrPaMMHOTO 00ECTICUCHUSI.

Bricokuii OTauyHO  3HAET  NpPOrpaMMHbIE
YPOBEHb mabJoOHbI; METPUKA UM PUCKHU
TECTUPOBaHUs; 0a30Bble MOHATUS
Ka4yecTBa IPOrPaMMHOTO MPOIYKTa U
KauecTBa  Ipolecca  pa3paboTKu
MIPOTrPaMMHOTO obecrieueHus;
OCHOBHBIE KOHIENIUM U aTpUOyTHI
KadyecTBa IPOTPaAaMMHOTO
obecrnieueHus (HazexHOCTH,
0€30MacHOCTH, ynoOcTBa
UCIOJIb30BaHusA); (YHKIIMOHATIbHBIC
XapaKTePUCTHKU MIPUMCHCHHUS
MIPOrPaMMHOT0 00EeCTIeUeHUsI.
YMmeer
HenocraTounslii | peann3oBbIBaTh He ymeer peann3oBbIBaTh
YpOBEHB MIPOrPaMMHBIC MMPOJIYKTHI HA | TPOTPAMMHBIC IMTPOTYKTHI Ha S3BIKAX
SI3BIKaX MPOTPaMMHUPOBAHUS | IPOTPAMMUPOBAHHS BBICOKOTO
BBICOKOT'O YPOBHS; YPOBHS; OTIMCHIBATH APXUTCKTYPY
OTHCHIBATh APXUTEKTYPY MIPOrPaMMHOTO CPEICTBA BKITIOYAS
MIPOTPaMMHOTO CPEJICTBA BBIJICTICHUE: (PYHKIIMOHATBHBIX
BKJIIOUAs BbIJICTICHHE: KOMIIOHEHTOB ¥ MOJYJEH, CTPYKTYp
(YHKITMOHATBHBIX JTAHHBIX, BHEITHUX U BHYTPEHHUX
KOMITOHEHTOB U MOJYJIEH, uHTep(eicoB; MPUMEHATh
CTPYKTYp JaHHBIX, BHEITHUX | COOTBETCTBYIOIINE IPOTPAMMHBIC
Y BHYTPEHHUX UHTEP(EICOB; | WM ammapaTHbIe apXUTEKTYPHbBIE
MIPUMCHSIT PEIIEHHST; NCIIOIB30BATh MOJIEITN
COOTBETCTBYIOIIUE JAHHBIX; AaHATTU3UPOBATH U
MIPOrPaMMHBIC HITH OIICHUBATh APXUTEKTYPY HA MPEIAMET
anmapaTHbIC apXUTEKTYpHbIE | aTpUOYTOB KayecTBa.
ba3zoBbrit peuIeHus; NCI0Ib30BaTh Ymeer peann30BbIBATh
YPOBEHB MOJIETIN IaHHBIX; MPOrpaMMHBIE TIPOAYKTHI Ha sI3BIKAX
aHAIM3UPOBATh U OILICHUBATH | IPOrPAaMMHUPOBAHHUS BBICOKOTO
ApPXUTEKTYpy Ha TIPEeIMET VPOBHS; OIUCBHIBATH APXUTEKTYPY
aTpuOyTOB KavecTBa. MPOTPAMMHOTO CPENICTBA BKITFOUAs
BbIJICTICHUE: (GYHKITMOHATTBHBIX

KOMITOHEHTOB M MOAYJEH, CTPYKTYp
JAHHBIX, BHEIIHUX M BHYTPEHHUX
uHTEp(PENcoB; MIPUMEHSATH
COOTBETCTBYIOILIIE  MPOTPaMMHbBIE
WIA anmapaTHble apXUTEKTypHBIE
pELICHHs; UCIOJb30BaTh  MOJEIHU
JTAHHBIX; aHAJIM3UPOBATh u
OLICHUBATh apXUTEKTYpy Ha MpPeaAMET
aTpuOyTOB KayeCTBa.




Cpennuit
YPOBEHb

Bricokuit
YPOBEHb

XOopomo  yMeeT  pealr30BbIBATH
MNporpaMMHBIC NNPOAYKTHI Ha A3bIKaX
IPOrPaMMHUPOBAHHUS BBICOKOI'O
YPOBHS; OIMCHIBATL apXUTEKTYPY
MPOrPaMMHOTO CpPEICTBA BKIIIOUas
BBIJCIICHUC: (G YHKITMOHATTBHBIX
KOMITIOHEHTOB U MOJYJEH, CTPYKTYp
JAaHHBbIX, BHCIIHUX W BHYTPCHHHUX
uHTep(PeiicoB; MIPUMEHSITh
COOTBETCTBYIOIINE IIPOrpaMMHBIE
WIK anmnapaTHble apXUTEKTypHbIE
pelIeHus; HUCIOJb30BaTh  MOJEIH
JTAaHHBIX; aHAJIU3UPOBATD u
OLICHUBATh apXUTEKTYpPy Ha IIPEIMET
aTpuOyTOB KayecTBa.

OTiMyHO  yMeeT  peallu30BbIBATh
MpPOrpaMMHBIE TPOAYKTHI Ha s3BIKAX
IIPOrpaMMHUPOBAHMUS BBICOKOI'O
YPOBHS; OINUCHIBATH APXUTEKTYPY
IIPOrPaMMHOT0  CPEJCTBA BKJIIOYast
BbIJICTICHUE: (byHKIIMOHATIBHBIX
KOMIIOHEHTOB U MOAYJIEH, CTPYKTYp
JAHHBIX, BHEIIHMUX M BHYTPEHHHUX
uHTEep(EncoB; MIPUMEHSTH
COOTBETCTBYIOIIUE  NPOrPaMMHBIE
WIM anmnapaTHble apXUTEKTypHbIE
pELIEHUs; HUCIOJB30BaTh  MOJEIHN
JTAaHHBIX; aHAJIM3HPOBATh u
OLICHUBATh apXUTEKTYpPy Ha MPEIAMET
aTpuOyTOB KayecTBa.

Bnaneer

HenocraTouHsblit
YPOBEHb

ba3zosrrit
YPOBEHb

Cpennuit
YpOBEHb

HaBBIKAMU TUITAHUPOBAHHUS
mpoliecca pa3padoTKu
MPOrPaMMHOTO TPOIYKTA;
HaBBIKAMU 3aaHUS
(YHKIIMOHAJIBHBIX PaMOK
MOJICUCTEM; HaBBIKAMHU
omnpezeneHus Hauboee
3HaYMMBbIX KPUTEPHUEB
Ka4yecTBa MPOTrPaMMHOTO
MPOAYKTA.

He Brnageer HaBbIkKaMu
IUTaHUPOBaHMS Ipoliecca
pa3paboTKH IPOrpaMMHOTO
IPOAYKTa; HaBbIKAMU 33 JaHUsI
(GYHKIIMOHATIBHBIX paMOK
MOJICICTEM; HaBBIKAMH ONPEACTICHUS
HauboJsee 3HAaUMMbIX KpUTEpUEB
Ka4yecTBa MPOrpaMMHOTO MPOAYKTA.

BHa}IeeT HaBbIKaMU IIJITaHUPOBAHUA
nporecca pa3paboTKu
MMpOrpaMMHOTO IMPOAYKTA, HABBIKAMU
3ajjaHud  (PYHKIIMOHAIBHBIX PaMOK
MOACUCTEM; HAaBbIKaMHU OIIPEACIICHUSA
HanOosiee  3HAUYUMBIX  KpUTEpUEB
Ka4ecTBa MPOTrPaMMHOTO MTPOIYKTA.

Xopo1o BIIa/I€ET HaBBIKAMHU
TUTAHUPOBAHHS nporecca
pa3paboTku IPOTPaAaMMHOTO
NpONyKTa;  HaBBIKAMH  3aJlaHHSA
(bYHKINOHATBHBIX pamok
HOJICHCTEM; HAaBBIKAMH OIIPEICIICHHUS




Bricokuit
YPOBEHb

Haumbojee 3HAYMMBIX  KpUTEpUEB
KauecTBa MPOrPaMMHOI0 MPOAYKTA.

OTtnnyHO BJIa/IeET HaBbIKaMU
MJIAHUPOBAHUS nporecca
pa3paboTku MIPOrPaMMHOTO
MpOJYKTa;  HaBbIKAMHU  3aJlaHUA
(GyHKIIMOHATBHBIX pamok
MOJCUCTEM; HaBbIKAMU OIPE/IeTICHUs
Haubojee 3HAYMMBIX  KpPUTEpUEB
KauecTBa MPOrPaMMHOIO MPOAYKTA.

[1K-4.
Cnocoben

pa3pabarbIBaTh,

BHEAPSTH
aJlalTHPOBATh
IIPUKIATHOE
IIPOrpaMMHOE
obecrieuenune

u

3Haer

HenocraTtouHsblit
YPOBEHbB

bazoBrIit
yYpOBEHB

Cpennuit
YPOBEHb

Bricokuit
YPOBEHD

METOABI pa3pabOTKH, aHATN3a
u npoektupoBanus [10;
(GyHKIMOHATIBHOE H
TEXHUYECKOE
MPOEKTUPOBAHNE; TTATTEPHBI
IIPOEKTUPOBAHHUS;
HOMEHKJIATYpPy
UHCTPYMEHTAJIbHBIX CPEJICTB,
MOJIICP KUBAIOIINX CO3/IAaHHE
IIPOrpaMMHOT0 0OecreueHus;
TEXHUKU PaCIpeAeTICHHS
3aJa4 Ha pa3paboTKy MEXay
WCTIOTHUATEIISIMHU.

He 3naeT metoabl pa3paboTky,
aHanu3a u npoektupoBanus [10;
(YHKIIMOHAJIBHOE U TEXHUYECKOE
IPOEKTHUPOBAHNUE; TATTEPHBI
[IPOEKTUPOBAHUSI; HOMEHKJIATYPY
MHCTPYMEHTAJIBHBIX CPEJCTB,
MOJIEPKUBAIOLIUX CO3/JaHHE
IIPOrpaMMHOr0 00ecreueHus;
TEXHUKU pacIpesieleHus 3a1a4 Ha
pa3pabOTKy MEX]1y HCIOTHUTEISIMH.

3HaeT MeToAb! pa3pabOTKU, aHAIHU3A
U IIPOEKTUPOBAHUS [1O;
(YHKIIMOHAJIbHOE U TEXHUYECKOE
IIPOEKTUPOBAHME; MIATTEPHBI
IIPOEKTUPOBAHUS; HOMEHKJIaTypy
MHCTPYMEHTAIBHBIX CPEICTB,
MO PKUBAOLIUX CO3/1aHHe
IIPOrPaMMHOTO o0ecrieueHus;
TEXHUKHU pachpesesieHuss 3ajad Ha
pa3paboTKy MEX]1y HCHOTHUTEISIMH.

XopoIio 3HaeT METO/bI Pa3pabdoTKH,
aHaim3a u mnpoektupoBaHus [10;
(YHKIIMOHAJIBbHOE U TEXHUYECKOE
IIPOEKTUPOBAHME; MIATTEPHBI
IIPOEKTUPOBAHUS; HOMEHKJIaTypy
MHCTPYMEHTAIBHBIX CPEICTB,
MOIEP>KUBAOIIUX CO3/1aHHe
IIPOrPaMMHOTO o0ecrieueHus;
TEXHUKHU pachpesesieHuss 3aJad Ha
pa3paboTKy MEX]1y HCIOTHUTEISIMH.

OTAMYHO 3HAET METOJBI pa3pabOTKH,
aHanmu3a W mnpoektupoBanus [10;
(GYHKIIMOHATBHOE U TEXHUYECKOE

MIPOEKTUPOBAHHUE; MATTePHBI
MIPOCKTUPOBAHUS; HOMEHKJIATypy
WHCTPYMEHTAIBHBIX CPEJICTB,
MTO/I/IEPKUBAFOTIINX CO3/aHHE
MIPOTrPaMMHOTI0 obecrnieueHus;

TEXHUKH paclpeiereHus 3azad4 Ha
pa3paboTKy MeX Iy UCTIOTHUTEIISIMU.




VYmeer

HenocraTtouHsblit
YPOBEHB

bazoBrrii
YPOBEHb

Cpenuuii
YPOBEHb

Bricokmuit
YPOBEHb

paborath ¢
WHCTPYMEHTAIbHBIMU
CpeICTBaMH,
MO/I/IEP>KUBAIOIIMU
CO3/IaHHEe TTPOTPAMMHOTO
oOecrieueHus s
MH()OPMAIIMOHHBIX CUCTEM;
MCIOJIb30BaTh HOTALIUU JJIS
MMOCTPOCHHUS
(YHKIIMOHATILHON 1
IIPOLIECCHOM MOJENIEH
HCCIIelyeMOM MPeIMETHOM
o0jacTu; MPOEeKTUPOBATh
KOMITOHEHTHI IIPOTPAMMHBIX
CPEICTB.

He ymeer paborats ¢
MHCTPYMEHTAJILHBIMH CPEJICTBAMH,
MOIJICP)KUBAIOIIIUMU CO3JIaHUE
MPOrPaMMHOT0 OOecTeueHus s
WH(OPMAIIMOHHBIX CUCTEM;
MCIIOJIb30BaTh HOTALUU JIJIs
noCTpoeHHs (PYHKIIMOHATEHOW U
MPOLECCHOM MOJIENICH UCCIIeTyEeMOM
MpeIMETHOM 00J1acTH;
MPOEKTUPOBATH KOMIIOHEHTHI
MIPOTPAMMHBIX CPEJICTB.

Ymeer pabortatb c
MHCTPYMEHTAJIHBIMH ~ CPE/ICTBAMU,
MOIJIEP>KUBAIOIIUMU CO3/aHKe
MPOrpaMMHOTO  OOecCTeueHust s
MH(OPMALIMOHHBIX CHUCTEM,;
UCII0JIb30BaTh HOTaLUU JUISL
MOCTPOCHUS  (PYHKIMOHAIBHOH U
IIPOLIECCHOW MOJEIIEH HCCIeNyeMOU
peIMETHOM obnacru;
IIPOEKTUPOBATH KOMITOHEHTHI
MIPOrPaMMHBIX CPEJICTB.

Xopomo  ymeer  paborath  C
MHCTPYMEHTAJIBHBIMU  CPEJICTBAMH,
MO/IIEP’KUBAIOIIUMU Co3/aHHe
IpOrpaMMHOr0  oOecreueHust s
WH(pOPMaAITMOHHBIX CHUCTEM;
UCIOJIb30BaTh HOTaINH JUIs
MOCTPOECHUS  (PYHKIMOHAIBHOH U
MIPOLIECCHOW MOZEIIEH HCCIeAyEeMOn
MpeAMETHOM obnactu;
IPOEKTHPOBATH KOMITIOHEHTHI
IIPOrPaMMHBIX CPEJICTB.

OtnmuyHo  ymeer  pabotath €
HHCTPYMEHTAJIBHBEIMU  CPEICTBAMU,
MOAICPKUBAIOIIUMHU CO37aHne
MPOTPaMMHOTO  OO€CTICUeHHs IS
UH(OPMAIIMOHHBIX CHCTEM;
HMCIIOJIb30BaTh HOTaIluH OISt
MOCTPOCHUS  (PYHKIMOHAIBHONH U
MPOLECCHOW MOJIeNIed HCCIIeNyeMO
peAMETHOU o0acTu;
HpOCKTI/IpOBaTB KOMITOHCHTBHI
MIPOTrPaMMHBIX CPEJCTB.

Bnaneer

HenocraTouHslit
YPOBEHB

HaBBIKAMU OTIPEICTICHUS
cozepxkaHust paboT 1o
CO3/IaHUIO MTPOTPAMMHOTO
MPOAYKTa; MpUeMaMH paboThI
C HHCTPYMCHTAJIbHBIMU
CpeACTBaMHU aBTOMATU3aIIUU

He BameeT HaBBIKAMH OMIPEICTICHHUS
CoJiepKaHus PadoT TI0 CO3TaHUIO
MPOrPaMMHOTO MPOIYKTA;
npueMaMu padboThI C
MHCTPYMEHTAIbHBIMU CPEACTBAMU
ABTOMATH3AIMU TIPOCKTUPOBAHUS U




bazoBrrii
YPOBEHb

Cpennuit
YpOBEHb

Bricokmuit
YPOBEHb

IIPOEKTUPOBAHMS U
peanu3anuy NporpaMMHOIO
IIPOJYKTAa; HaBBIKAMU
MIPOCKTUPOBAHUS
IIPUKJIAJHBIX IPOrPAMMHBIX
IIPOYKTOB, B TOM YHCIIE
KJINEHT-CEPBEPHBIX
IIPUIIOKEHUMN.

pean3anyuy IporpaMMHOTO
IIPOJIYKTa; HaBbIKAMU
IIPOEKTUPOBAHMS TPUKJIAIHBIX
IIPOrPaMMHBIX IIPOJYKTOB, B TOM
YHCIIe KJIMEHT-CEPBEPHBIX
IIPUJIOKEHUH.

Brnaneer HaBblkamu onpeneneHus
cofiepskaHus paboT MO CO3JaHUI0
IIPOrPaMMHOTO MTPOYKTA;
npueMamu paboThI ¢
MHCTPYMEHTAJIbHBIMU CPEICTBAMU
aBTOMaTHU3alUU TIPOCKTUPOBAHUS U
peanu3any IporpaMMHOrO
MPOIYKTa; HaBBIKAMH
IPOEKTUPOBAHUS IPUKJIIAIHBIX
MPOTPAaMMHBIX TPOIYKTOB, B TOM
qHCie KIMEHT-CEPBEPHBIX
IIPUIIOKEHUH.

Xopo1o BiaJieeT HaBbIKaMU
OIIpEIeTICHUs CO/IepXKaHus padoT 1o
CO3/IaHUIO POTPAMMHOI0 IPOAYKTA;
npueMamu paboThI ¢
MHCTPYMEHTAJIbHBIMU CPE/ICTBAMU
aBTOMATH3alUU TPOCKTUPOBAHUS U
peanu3ay IporpaMMHOTro
MPOIYKTa; HaBBIKAMH
MPOEKTUPOBAHUS IPUKIIATHBIX
MIPOTPAMMHBIX TIPOIYKTOB, B TOM
qHcie KIMeHT-CEPBEPHBIX
IIPUIIOKEHUH.

Bitageer Ha BBICOKOM ypOBHE
HAaBBIKAMU OIIPEIECIICHUS
coJiepKaHus paboT MO CO3/IaHUI0
IIPOrPaMMHOTO IIPOJTYKTA;
npueMamu paboThI ¢
MHCTPYMEHTAJIBHBIMU CPEACTBAMU
aBTOMAaTU3ALMU IPOEKTUPOBAHUS U
peanu3anuy NporpaMMHOTO
IIPOJYKTa; HaBbIKAMU
MIPOEKTUPOBAHUS TPUKIIAJIHBIX
IIPOrPaMMHBIX IIPOAYKTOB, B TOM
YUCIe KIUEHT-CEPBEPHBIX
IIPUJIOKEHUN.




4. MeToanvecKne MaTepuaJIbl, ONpeae/sionue Npouexypbl OlleHUBAHNUS Pe3yJIbTATOB
o0y4eHust

ITo BUIaM SaI[aHI/Iﬁ IMPUBOAUTCA OIMMUCAHUC TOT'O, KAKUM 06pa30M HeO6XOILI/IMO BBITIOJIHUTH
JAHHOE 3aJ[aHue, CIOCOOBI M MEXaHW3MBI €rO BBIIOJHEHHS, BHIOOp HOMEpa BapHaHTa U Jp.
[TpuMepbl METOAMYECKHX MaTEPHAJIOB, OMPEACISIONIUX MPOLEAYPY OLICHUBAHHS PE3yJIbTaTOB
00y4YeHHsI, XapaKTEPUIYIOIIUX ITAIbl (OPMUPOBAHUS KOMIIECTCHITUI:

- KeiicoBbie TEXHOJIOTHH KaK CPEICTBO (POPMHUPOBAHUS KOMITCTEHITHIA

- Meroauieckue yka3aHus 1o pa3paboTKe OLEHOYHBIX CPEICTB

- Pa3zpabotka u npuMeHeHHE JIEJTOBBIX UTP

- @®opmupoBanue NopThoano, 00ydaromerocss Kak COBpeMEHHAsI OI[CHOYHAs TEXHOJIOTUS

— Hurle MCTOAUYCCKUC MATCPUAJIbI, OIIPCACIIAIOIHNEC IMTPOUCAYPHI OLICHUBAHHUA PC3YJIbTATOB

o0y4eHHsI B XOJIe pear3auy padodei mporpaMMbl TUCIUILTHHBI

5.MartepuaJibl 1Jis1 NPOBeAeHU TeKYIEero KOHTPOJIsI U MPOMEKYTOUHOI aTTecTaluu

TemaTnka pedepaToB, IPOEKTOB, TBOPYECKUX 3aJaHHUI, IcCe U T.II.
He npenycmorpeno

Bomnpocel k 3a4eTy ¢ OLEHKOMI
1. Knaccugukanus CUrHamIOB.

2. Psap @ypee.

3. [IpeoOpazoanue Dypre.

4. TuckpetHoe npeodOpazoBanue Dypee.

5. ToxnectBo Jitnepa. KBagpaTypHble CUTHABI.

6. OmnpeiesieHust U CBOMCTBA KOPPEISIIUOHHON QyHKIMH. B3anmHas koppensiuuonHast QyHKIIHS.
7. CBSI3b MEXKAY KOPPEISIHUOHHBIMH (DYHKLIMSIMH U CIIEKTpaMu curHanos. Koppessiuus
JMCKPETHBIX CHT'HAJIOB.

8. AHaIOroBBIE U TUCKPETHBIE CUTHATIBI.

9. Ananoro-uugposoe 1 nudppo-aHaIOroBoe MpeodpazoBaHue.

10. Teopema KortenpHukoBa.

11. duckpeTu3anus HU3KOYaCTOTHBIX CUTHAJIOB.

12. BoccraHOBNIEHHE CUTHAJA 10 OTCUETaM.

13. IMo6ouHbIe 3P PEKTH KBAHTOBAHUS CUTHAJIOB.

14. HeoqHO3HAYHOCTH MPEAICTABICHHUS CUTHAJIOB B YaCTOTHOM 00JIaCTH.

19. CiocoObI onricaHrst AUCKPETHBIX CUCTEM.

20. AnroputMmsl ObicTporo npeobpasoBanust Pypoe (BIID).

KonTtpomupyemsie komnerenuuu: [1IK — 1, TIK — 4
OreHKa KOMIETEHINI OCYILIECTBIISETCS B COOTBETCTBUU C Tabnuiei 4



JUCT PETUCTPAIIAU U3MEHEHUI

No
n/n

Homep u gata npotokona
3acefaHuna Kadeapbl

I'Iepequb M3MEHEHHDbIX
NYHKTOB

Mognuck
3aBegyoLLero

Kadpeapoi
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