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Busuposanue PII[] nyis1 ucnosiHeHusi B 04epeiHOM YUeOHOM roay

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopeHa st ucroaHeHus B 2026-2027 yueOHOM ro1y
Ha 3ace/lanuu Kadenpol
kadeapa MaTeMaTH4eCKOro obecrnedeHusl U CTAHAAPTU3ANMN HH(POPMANMOHHBIX TEXHOJIOT M

[IpoTokom oT 2026T. No

3aB. kadenpoii

Hoanuch Pacmudposka noanucu

Busuposanue PII/{ 1y ucnosiHeHusi B 04epeTHOM YUeOHOM roay

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena aisa ucrnoiaHeHus B 2027-2028 yueOHoM roxy
Ha 3acefaHuu Kadeapsl
Kadeapa MaTeMaTHYECKOT0 o0ecTiedeHusl U CTAHAAPTU3AIUH HHPOPMAITHOHHBIX TEXHOJIOT Hii

[IpoTokom oT 2027 1. No

3aB. kadenpoii

Hoanuch Paciundposka noaynucu

Busuposanue PII/] nyist uCnioJIHEHUSI B 04epeIHOM Y4eOHOM IOy

Pabouas nporpamma nepecMoTpeHa, oocyxieHa u ogo0pena ass ucnoasenus B 2028-2029 yueOnom rogy
Ha 3acenanuu kadeapol
Kadeapa MaTeMaTH4eCKOro o0ecredyeHusi U CTAHAAPTH3ALUHM HHPOPMAIMOHHBIX TEXHOJIOI Ml

[IpoTokom ot 2028 1. Ne

3aB. kadeapoii

Moanucy Pacmudposka nogmucn

Busuposanue PI1/{ 1y ucnosiHeHusi B 04epeTHOM YUeOHOM IOy

Pabouas nmporpamMmMa nepecMoTpeHa, o0cyxaeHa u ooopeHna ais ucnoiaHenus B 2029-2030 yue6GHOM roay
Ha 3aceJaHuM Kadeapsl
Kadeapa MaTeMaTHYeCKOro o0ecrnedyeHusl M CTAHAAPTU3ANNHU UH(POPMAIIMOHHBIX TEXHOJIOT Wil

[IpoTokomor 2029 . Ne

3aB. xadenpoit

Moanucn Pacundposka nognucu



1. HEJIX OCBOEHUSA TIPAKTUKHU

«[IpenaumiaoMHas MpaKTHKa» HMEET CBOEH Lenblo CPOpPMHUPOBATH, 3aKPEMHUTh M Pa3BHUTh
MPaKTUYECKHE HABbIKW M KOMIIETEHLMHU, IpPEAyCMOTPEHHBIE J[JaHHOM pabodeil mnporpammoil B
cootBercTBUM ¢ TpeboBanusiMu PI'OC BO mno nampasnenuto noarotoBku 09.04.04 Ilporpammuas
MH)KEHEPUSI C yIE€TOM clienu(UKU HAIIPaBIEHHOCTH MOATOTOBKH — « CHCTEMHAasi HHXKEHEPUSD).

[IpakTHyeckas  NOArOTOBKA  NpPU  MPOBEACHUU  MPAKTUKU  OpPraHu3yeTcs  IyTeM
HEMOCPEJICTBEHHOTO BBIIOJHEHHUs] OOYJalOIMMUCS OIPENENEHHBIX BHUAOB padoT, CBA3aHHBIX C
Oynymiei mpodeccHoHanbHOM eI TENbHOCTHIO.

2. MECTO NPAKTUKU B CTPYKTYPE OBPA30OBATEJIbHO

IMPOI'PAMMBI
Hanpasnenue: 09.04.04 ITporpamMHasi MHKEHEPHUS
HanpasieHHOCTB: CucremHasi HH)KEHEepUs
biok: IIpakTuka
Yacrs: Yacte, hopMupyemasi yaacCTHUKaMHU 00pa30BaTebHBIX OTHOIIICHUN
OO01as TpyI0eMKOCTb: 6 3.c. (216 akan. gac.).

3. TUIL, BUJ U CITOCOB ITPOBEJIEHUS IPAKTUKHU

Bun npaxTuku: IIponsBoacTBEHHAs MPAaKTUKA
Tun npakTuku: [IpeaumioMHas npakTuKa

Cnioco0 (crocoObl) TpOBeACHUS MPAKTUKKU OMPEICISIOTCS B COOTBETCTBUH C (peepaabHbIM
roCy/1apCTBEHHbIM 00pa30BaTe/IbHBIM cTaHAapTOM. B ciydae, ecnu craHgapT He pernaMeHTUpyeT
croco6 MmpoBeIeHus MPAKTUKHU, TO OHA MTPOBOUTCS CTAIIMOHAPHO.

4.MECTO 1 BPEMs ITPOBEJIEHUSA IPAKTUKHU

«IIpenounomuas npaktuka» HanpasiaeHus noArotoBku 09.04.04 IlporpammHasi MHKEHEPUs
NpoBOAUTCA Ha ©Oa3e CTPYKTypHbIX moapazaeneHuit PTY MHWPDA wim B opraHuzamuw,
OCYIIECTBIISAIOIIEH JeITeNbHOCTh IO MPO(UII0 COOTBETCTBYIOIEH 00pa30BaTeNIbHOM MPOTPaMMBI
(manee - mpoduibHas OpraHU3alys), B TOM YHUCIE B CTPYKTYPHOM IOJpa3AeiCHUU MpoQuiIbHOR
OpraHu3aliM, MpeIHA3HAYEHHOM JUIsl NpPOBEIEHHs] MPAKTUYECKOHM MOATOTOBKH, Ha OCHOBAaHUU
JIOTOBOPA, 3aKITF0YaeMOTO MEXTy 00pa30BaTeIbHON OpraHu3amnueil 1 mpoIbHON OpraHu3anuei.

5. KOMIIETEHIIMX OBYYAIOIIET'OCA, POPMUPYEMBLIE B
PE3YJIBTATE OCBOEHUS IPAKTUKHU

B pesynbpraTre OoCBOEHUS NMPAKTHKU OOYJAIONIMICS JOJDKEH OBIIAZCTh KOMIIETCHIIUSMU:

IIK-1 - CnocobeH cornacoBblBaTh apXUTEKTYpy U NMPUHUMATH YIPABICHUECKUE PEIICHUs Ipu
IPOEKTUPOBAHUN KOMITBIOTEPHOTO MPOIPAMMHOTO 00ecreyeHus

IIK-2 - Cpoocoben pacopeneisTh 3aJaHusi Ha  [POCKTUPOBAHUE  KOMITBIOTEPHOTO
IpOTPaMMHOTO oOecredyeHus, CTPYKTypbl 0a3bl JaHHBIX, IPOrPaMMHBIX HHTEp(deiicoB

IINTAHUPYEMBIE PE3YJIBTATBI OBYUYEHMUA 110 IIPAKTHUKE, XAPAKTEPU3YIOIIIHUE
®OPMHUPOBAHWSA KOMIETEHIIUA

IIK-1 : CniocoGeH cor;1acoBbIBATh APXUTEKTYPY M NIPUHUMATH YIIPaBJIeHYeCKHe pPelieHus PH
NPOEKTHPOBAHMY KOMIIBIOTEPHOI0 IPOIPAMMHOI0 o0ecredeHnst

ITK-1.1 : BeinoJiHsieT aHAJIN3 M COTJIACOBAHHME APXUTEKTYPbl KOMIIBIOTEPHOI0 MPOrPAMMHOI0



obecrieyeHusI C 3AUHTEPECCOBAHHBIMH CTOPOHAMHA

3HaTh:
- IOPUHLIUIIBI  TPOCKTHUPOBAHUS ~ ApXUTEKTYpbl  MPOTPaMMHOrO  oOecreueHus,  BKIodas
apXI/ITeKTypHI)IG HaTTepHI)I nu CTaHIIapTI)I, a TakKXE MCTOAbI aHaJIM3a U OICHKHU apXI/ITeKTypHI)IX
pellieHui; BIaJAeTh MPOLEAYpaMHU COTJIACOBAHUS APXHUTEKTYPhl C 3aMHTEPECOBAHHBIMU CTOPOHAMHU U
JOKYMEHTHPOBAHHUS APXUTEKTYPHBIX PEILICHUN.

Ymers:
-  aHAIM3WPOBATh APXUTEKTYpPY IMPOTPAMMHOTO oOOecredeHuss ¢ ydeToM (YHKIMOHAIBHBIX U
He(YHKIMOHANIBHBIX TpeOOBaHMM, a TaKKe OIICHMBATh €€ COOTBETCTBME TEXHMYECKUM U OH3HecC-
HensM MpoekTa; 3(p(EKTUBHO B3aMMOJCHCTBOBATh C 3aWHTEPECOBAHHBIMU CTOPOHAMH, OOBSICHSISA
apaneKTypHme peﬂleHI/IH, M1 COIJIaCOBBIBATH UX C yLIéTOM pa3n1/1qux HpI/IOPI/ITeTOB nu Ol"paHI/I‘IGHI/II\/II

IIK-1.3 : IIpuauMaeT ynpasiieHYeCKHe pellieHusl MPU MPOeKTHPOBAHUHN KOMIIBIOTEPHOT 0
NPOrpaMMHOr0 o0ecrnedeHust

3HaTh:
- METOABl TPHUHATHUS VYIPABJICHYSCKUX PEHICHUH B TMPOIECCe IMPOCKTUPOBAHUSA IPOTPAMMHOTO
obOecrieueHus, BKIIOYAsl aHAIM3 PUCKOB, TIAHWPOBAHHE PECYPCOB U YMPABICHHE MPOEKTOM; BIAJIETh
MPUHIMIIAMHA Pa3pabOTKU cTpateruid Ui 3()(OEKTHBHOTO BBHITIOJHEHHS 3a/1ad W JOCTH)KCHUS Ieliel B
oOmnactu pazpabotku [10.

YMeThb:
- TpuUHUMaTh OOOCHOBAaHHBIC YIPABICHYCCKHUE pEUICHUS TPH MPOEKTUPOBAHUU MPOTPAMMHOTO
oOecrieueHus, YIUTHIBAs PECYpPChl, CPOKH M PHUCKH MPOEKTAa; JOJKEH OBITh CIOCOOEH pa3padaThiBaTh
U KOPPEKTHPOBATh ILIAHBI TPOEKTA, paclpeAciarTh 3anadyd U AOQPEKTHBHO B3aMMOJICHCTBOBATH C
KOMAaHIOH JJIsI JOCTHKEHUS IISTICH.

IIK-2 : Cnioco0eH pacnpenejsiTh 3aIaHUS HA MPOEKTHUPOBAHUE KOMIILIOTEPHOI0 IPOrPAMMHOI0
ol0ecrie4eHUs1, CTPYKTYPbI 0a3bl JaHHBIX, IPOrPAMMHBIX HHTepdelicoB

IIK-2.2 : BeinmosHsieT pacnpenejeHue 3aJaHUH B IPOEKTHOI KOMaHAe

3HaTh:
- [PUHLMIBI IPOEKTUPOBAHMSI IMPOTPAMMHOIO O0O€cCHedeHus, CTPYKTyppl ©0a3 JaHHBIX U
IPOrpaMMHBIX MHTEpP(EHCcOB, a TakKe METOAbl JEKOMIIO3UIUU 33/ad M paclpeAeNeHUs] UX MEexXIy
YJI€HaMU KOMaHbI; JOJDKCH BJIAJACTh IIOAXOAaMH K yr[paBJ'IeHI/IIO HpOGKTHI)IMI/I pecypcaMH " OIICHKC
TPYZIO3aTpaT Ha KaXKIOM dTare pa3paboTKU.

Ymerh:
- 3bddekTHBHO pacHpeAenaTh 3aJaHds 10 TPOSKTUPOBAHUIO IPOTPAMMHOTO obecredeHus, 0a3
JMaHHBIX U MHTEPQEHCOB cpelu KOMaHMAbI, YYUTHIBAS KOMIIETEHIIMM KaXKIOTO YJYaCTHHKA; MOJDKEH
OBITH CITOCOOEH KOOPIMHUPOBATH BBHINOJHEHHE 3aJa4, KOHTPOJIUPOBATh UX MpOrpecc U oOecrneynuBaTh
COOTBETCTBHE TEXHUYECKUM TPEOOBAHUSAM U CPOKAM MPOEKTA.

B PE3YJIBTATE OCBOEHMS IPAKTUKA OBYYAIOIIUIACS JOJIKEH

3HaTh:

- METOABl TMPHUHATHUS VYIPABICHYCCKUX PEIICHUH B MPOIECCe MPOCKTHUPOBAHUS IMPOTPAMMHOIO
oOecrieueHus, BKJIIOYAsl aHAU3 PUCKOB, TUIAHUPOBAHUE PECYPCOB U YIPABJICHUE MPOEKTOM; BIIAJCTh
NPHUHIAIIAMA Pa3pabOTKU cTparerui s 3(EKTUBHOTO BBIMOTHEHUS 3a]a4 W JIOCTIDKEHUS IIeNiei B
obnactu paspabotku I10.

-  NPUHIMIBI TPOSKTUPOBAHHS IPOTPAMMHOIO O0OECHeYeHHUs, CTPYKTyphl 0a3 JaHHBIX U
IPOrpaMMHBIX MHTEpP(EHCOB, a TakKe METOAbl JEKOMIIO3UIUU 33/7ad M pacHpeAeNieHUs] UX MEXIy
YJIeHAaMH KOMAaH/Ibl; JIOJDKEH BIIAJIETh TOJIXOJAMHU K YIIPABICHHUIO MPOCKTHBIMU pECcypcaMu M OICHKE
TPYZIO3aTpaT Ha KaKIOM dTare pa3paboTKu.



- TPUHIOMIBL  TPOSKTHPOBAHMS  APXHUTEKTYPhl ~ NPOTPAMMHOTO  OOecledeHHs,  BKIOUYas
apXUTEKTYypHbIE MATTEpHbl M CTAHJAPTHI, a TaKXKE METOJbl AaHajJM3a U OLCHKU apXUTEKTYPHBIX
pelIeHnid; BIIaJIeTh MPOLEAYPAMH COTJIACOBAHUS APXHUTEKTYPHI C 3aMHTEPECOBAHHBIMH CTOPOHAMHU M
JOKYMEHTHPOBAHUS apXUTEKTYPHBIX PEIICHUI.

YMmersn:
- 2(QeKTHBHO pacnpeAessITh 3aJaHus IO TNPOCKTUPOBAHUIO TPOTpaMMHOrO obecriedeHus, 0a3
JAHHBIX U HMHTep(eHcoB cpeau KOMaHIbl, YYUTHIBash KOMIIETEHLIMM Ka)KIOIO YYaCTHHUKA; JOJDKEH
OBITh CIIOCOOCH KOOPIWHHUPOBATH BBHIMIOJIHEHUE 33734, KOHTPOJIMPOBATH WX MpOrpecc U oOecreynBaTh
COOTBETCTBHE TEXHUUECKUM TPEOOBAHUSAM M CPOKAM MPOEKTA.
- aHaJIM3MpOBATh APXUTEKTYpY MPOrpaMMHOIO OOEeCledYeHUus C Y4eToM (QYHKIHOHAIBHBIX MU
He(YHKIIMOHANBHBIX TpPeOOBaHM, a TakXKe OIIEHUBATh €& COOTBETCTBUE TEXHMYECKMM U OW3HEC-
LeasiM MpoekTa; 3(Pp(eKTHBHO B3aMMOAEHCTBOBATh C 3aWHTEPECOBAHHBIMH CTOPOHAMHU, OOBSACHSS
apPXUTEKTYPHBIC PEIICHUS, U COTTIACOBBIBATH UX C YUYETOM pa3IMYHBIX IPHOPUTETOB U OTPAaHUYCHUN
- TNpUHUMATh OOOCHOBaHHbBIC YNPABIEHYECKUE PEUICHUS MNPU HPOEKTUPOBAHUU IPOrPaMMHOIO
oOecrieyeHus, yUUTHIBasi PECYpChl, CPOKH M PHCKHM NPOEKTa; AOJDKEH OBITh crocoOeH pa3zpabaThiBaTh
U KOPPEKTUPOBaTh IUIAaHBl IPOEKTA, PACHPEAETATh 3aAauyd U 3(P(PEKTUBHO B3aUMOJEHCTBOBATH C
KOMAaHJIOM JUIsl TOCTUKECHHUS LICIICH.

6. CTPYKTYPA U COAEP KAHHUE ITPAKTUKHA

[Ipn mpoBeneHuM y4eOHBIX 3aHATUN OpraHu3anus o0ecreurBaeT pa3BUTHE Yy OOYy4aroUIUXCs
HaBBIKOB KOMAaHIHOW pabOThl, MEXIUYHOCTHOM KOMMYHHMKAIMM, MPUHATHS pEIIeHUH U JHICPCKUX
KayecTB.

Kon HaumeHnoBaHue pa3iesioB U TeM /BUX 3aHATHSI/ Cem. Yacos
3aHATH

1. [IpexaunioMHAas NPAKTUKA

1.1 OpranmszannonHoe codOpanue. (KpIlIA). Beinaua 3aganuid,
3HAKOMCTBO C IIEJIbIO, 3aJja4aMi M dTaraMH MPaKTHKA

1.2 HHCTpyKTAaK 1O TeXHHKe 0e30MACHOCTH H OXpaHe TpyaAa
(KpITA). OdopmieHre  JOKYMEHTOB 1O  pe3yabTaTam 4 0,75
WHCTPYKTaxa

1.3 Kpyrasrit CTOJI. Pe3yabTatbl KOHLENTYaJbHOIO0,
(pyHKIMOHAJIBLHOIO U Jornyeckoro npoekruposanusi (KpIIA).
OOcyxneHue Cco CTyIeHTaMU pe3ylbTaTOB IPOEKTUPOBAHMS
MH(POPMAIIMOHHONW CHUCTEMbl Ha OCHOBE paHee IPOBEICHHOTO
o0cienoBaHusa OpraHu3aIuu u OM3HEC-TIPOIIECCOB,
OCYIIECTBJICHHOM  IOCTAaHOBKM  3aJaud, JuId  oOecredyeHus
COOTBETCTBHSI IOJIy4a€MbIX pE3YyJIbTaTOB (YHKIMOHAIBHBIM H
HE(QYHKIIMOHAJIBHBIM TPeOOBAaHUAM MH()OPMALMOHHN CUCTEMBI

1.4 Kpyrabiii croa. Pesyabrarbl pa3padoTrkum u BepuuKanuu
uHopmaunonnoii cucrembl  (KpITA). OOcyxnenue co
CTyICHTAaMH  pe3ylbTaTOB  pa3pabOTKM H  BepHPHUKAIHUU
MHPOPMAIIMOHHONW CHUCTEMbI Il OOECHEeYeHUsT COOTBETCTBHUS
MOJIy4aeMBbIX pe3ynbTaToB (YHKIIMOHAIEHBIM u
He(DYHKITMOHATBHBIM TPEOOBaHMAM MHGOPMAITMOHHN CUCTEMBI

1.5 BbinosiHeHue 3aJaHUil  HANPABJEHHBIX HA  MOJy4YeHHe 190,25 (u3
HABBIKOB mNpakTHuyeckoil moaroroBku (Cp). Co6op marepuana HuX 97 Ha
JUIS  BBITTOJIHEHUS HMHIUBUAYAJLHOTO 3aJaHHs IO IPaKTHKE. IIPaKT.
BrImosTHeHNE IMyHKTOB 3aJaHMsI 1O MPAKTHKE. 10r.)




1.6 AHam3 uHpopMauumu W (opMHpOBaHME OTYETa MO
npaktuyeckoi moaroroske (Cp). PopMynHpoBKa BBIBOJOB,
MIPEMIOKEHNM, PELICHU MO pe3ylbTraraM NpakThkU. [loaroroska 4 4
oTyeTa B COOTBETCTBUU C TpeOOBAaHUAMH K O(QOPMIICHHIO
yueOHbIX paboT. [loaroroBka Kk 3amuTe OTYETA.

2. I[IpomekyTouHnas arrecTanus (3a4€T ¢ OLEHKOI)

2.1 IloaroroBka K  cAadYe  NPOMEKYTOYHOM arrecTanuu
(3auérCO). 4 17,75

2.2 |KonrakTHas paldora ¢ mnpenoaaBaTeleM B IEPHOA

npome:kyTouHoii arrecranun (KplIlA). 4 0,25

7. OHEHOYHBIE MATEPHUAJIBI

7.1. llepevyeHb KOMIETEeHIM I

[Tepeuenp KOMMeETEHIMIA, HA OCBOEHUE KOTOPBIX HampasiieHa «lIpenaumniuomMHas mpakTHKay, C
yKa3aHUEM pe3ylnbTaTOB MX (OpMHUPOBaHUS B IPOLIECCE OCBOCHMS OOpPa30BaTENLHONW IMPOrpaMMBl,
MpeJICTaBlIeH B 1.3 HacTosLIel paboueil mporpaMmbl

7.2. TunoBble KOHTPOJIbHbIE BONIPOCHI U 3aaHMS

1.Kak Ha3bpIBaeTCsl opraHu3alus IpOeKTOB, CBSI3aHHBIX JIPYT C IPYTOM, C LIETIbIO JOCTHKEHMUS
MIPEUMYIIECTB, HEIOCTYIHBIX MPH YIIPABICHUU UMH 110 OT/IETHHOCTH?

2.1Ipu xakoi OpraHU3alMOHHOM CTPYKTYpE MEHEKEp MPOEKTa Ha3HAYaeTcs U3 CIEIMAIBHOTO
nojapasaeneHus (MpoeKTHBINH oduc)?

3.BriGepute BepHble yTBepkaAcHus: "Ilo Mepe 3aBepIeHns MPOrpaMMHOTIO MPOEKTA ...
4.HazoBure o0sacth 3Hanuit PMBOK, oTBevaromyto 3a co3/laHne nepapXudeckoi CTPyKTYpbI
pabor

5.Yto sBisieTcsl BaXXHEUITUM (paKTOPOM YCIIEUTHOTO 3aBepIICHUs TpoeKTa?

6./laliTe Ha3BaHME MPOLIECCY ONPEAECIICHUS IEPEUHS PUCKOB MPOEKTA

7.Puck: pa3paboTYMKU CO CTOPOHBI 3aKa34MKa JIENaoT U3MEHEHH s, He TIPEAYNpexas Hac, MbI
TpaTUM BpeMs Ha YCTPAHEHHE HECOTTIAaCOBAHHOCTH U3MeHEeHU. Kakas miaH OyaeT cooTBETCTBOBATh
crpareruu Mitigate (Cmsrdyenue)?

8.Kaxkas meTooiorus ynpasieHUsl IPOrpaMMHBIMU IPOEKTaMHU HE MPEAyCMaTpPUBAET
MCII0JIb30BAHUE UTEpALii?

9.Kakue xiroueBble KOMIETEHIIMN IO MHEHUIO [leiiBa XeHIpuKca SBIISIFOTCS HAaUBBICIINM
YPOBHEM 3pENIOCTH CUCTEMHOT0 apXUTeKTopa?

10.B yem npenmyiecTBo poayKToBOM Moaenu pa3dpadorku 1107

11.Ykaxkure 6uznec-moaens pazpadotku [10 ¢ Hanboiee BHICOKUM ypoBHEM 3(PHEKTUBHOCTH
Tpyna

12.Ykaxxute MpUIMHBI POCTA CI0KHOCTH pa3padbotku [10

13.Ykaxute criocod 60pbObI CO CIIOKHOCTHIO pa3zpadboTtku [10

14.CoBOKYITHOCTb BCeX 00BEKTOB, H3MEHEHHE CBOMCTB KOTOPHIX BIUSET Ha CUCTEMBI, a TAKKE
TeX 00BEKTOB, YbH CBOIICTBA MEHSAIOTCS B PE3Y/IbTATE MOBEIECHHS CUCTEMBI, 3TO:

15.Hannume y kKakon-1100 CHCTEMBI 0COOBIX CBOMCTB, HE MIPUCYIIHNX €€ DJIEMEHTaM, a TaKKe
CYMME€ 3JIEMEHTOB, HE CBSI3aHHBIX OCOOBIMU CUCTEMOOOPA3YIOIIUMHU CBA3SIMH, ITO:

16.K xakoMy THITYy CIIO)KHOCTH CUCTEM MOKHO OTHECTH JABUTATEb BHYTPEHHETO CrOpaHUs?
17.B cootBerctBuu ¢ Mmoaenbio Keneruna (Cynefin Framework) npu paboTte ¢ kakuM THIIOM
cuctem 3P heKTHBHBIM siBisieTcst Agile-monxon?

18.Kakue s exruBHbBIE CTOCOOBI paOOTHI ¢ XaOTUYHBIMU CHCTEMaMu 1o Mojenu KeneBuHa
(Cynefin Framework)?

19.Cucrema, B cocTaB KOTOPOI HEMOCPEACTBEHHO BXOIUT IieJieBast (KaK 4acTh), 3TO
20.ITpoBepka 11e1eBO¥ CUCTEMBI Ha COOTBETCTBHE CHCTEMHBIM TPEOOBAHUSAM, ITO

7.3. @OH OLICHOYHBIX MATEPHATOB

[TonHbI nepeueHb OLIEHOYHBIX MAaTEPUAIIOB MPEACTABIIEH B IPUIIOKEHNN 1.




8. MATEPUAJILHO-TEXHUYECKOE Y YYEBHO-METOJIWYECKOE
OBECIMEYEHUE JUCIHUATIJIMHBI (MOIYJISA)

8.1. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE ITPAKTUKH

HaumeHoBaHMe OMeLIEHUsT IlepeyeHb OCHOBHOIO 000PY10BAHMS
VYyeOHnast ayautopust Uisl MpoBeieHus 3auatuil | MynbTuMenuitHoe 000pynoBaHue,
JIEKIIMOHHOTO M CEMUHAPCKOTO TUIIA, CrelMaIn3upoBaHHas MeOelb, HaOOPHI
TPYNIOBBIX U UHAUBUAYAJIbHBIX JEMOHCTPALIMOHHOTO 000pYAOBaHUS U y4eOHO-
KOHCYJIbTAllUH, TEKYILLIET0 KOHTPOJI U HATJIATHBIX TOCOOMIA, 0OecieunBaromme
IPOMEKYTOUHOM aTTeCTalluu TEMaTHUYECKUE WILTIOCTPAIIUH.
[Tomernienue 1151 CaMOCTOSTENLHON PabOThI KomrnbrorepHasi TeXHMKA C BO3MOKHOCTBIO
oOy4aromuxcs nojkiroueHus K cetu "MutepHer” n odecrieueHuem

JOCTYIIa B JJICKTPOHHYIO HH(POPMAIIMOHHO-
00pa30BaTeNbHYIO CPELy OpraHu3alUH.

KommnsroTepHsblii kacc KomnreroTepHas TeXHHUKa C BO3MOKHOCTBIO
MOAKIIOUEeHUS K ceTn « THTepHeT»,
MYJIbTUMEINITHOE 000pyI0BaHHE,
CHelMaTu3UpPOBaHHAsI MEOEIb.

ba3zbl npakTuku O6opynoBaHre U TEXHUUECKUE CPEACTBA OOYUEHMS,
HO3BOJISIOLIEM BBINOJIHATH OINPE/EICHHbIE BUIBI
paboT, mpeayCMOTPEHHBIE 3aJaHHEM Ha MPAKTHKY.

8.2. HEPEYEHb TIPOI'PAMMHOI'O OBECITEYEHUS
P7-Odwuc.
draw.io. CBoGotHOE TIpoTrpaMMHOe obecriedenne (Web-nprtosxeHue)
Moqups. CBob6oaHoe mporpammHoe obecrieueHue (cBoboaHoe Web-npuioxeHue)
Ramus Educational. CBo601HOE IporpaMMHOE 0OecTieueHne
ARIS Express. CBoOoHOE TIpoTpaMMHOE 0OecrieueHne
Bizagi Modeler. CBo6oHOE ITporpaMMHOE oOecrieueHue
Microsoft Visual Studio Community. CBobGomnoe mporpammHoe obecneuenue (JIumensus
Microsoft EULA)
8. Microsoft Visual Studio Code. CBoGoaHO€E iporpammuoe obecriederue (mureH3us MIT)
9. Adobe Acrobat. JToroBop Ne31907597803 ot 08.04.2019 1.
10. Eclipse. CBo6oanoe nmporpammuoe obecrnieuenue (nunensus Eclipse Public License)
11. PHP. Cobonnoe nporpammuoe obecrnieuenue (nmuuen3us PHP License)
12.  MySQL. CBobonnoe nporpammuoe odecrnieuenue (munenzus GNU GPL 2)
13. ProjectLibre. CBoGoaHOE Tporpammuoe obecrieuenue (muren3us CPAL)
14.  Oracle Cloud Oracle APEX. CBo6oHOE iporpaMMHOe o0ecrieueHue (BeO-TprtoKeHue)
15. Microsoft SQL Server Express. CBoGonHoe mporpaMMHoe obecrieuenue (nuieH3us Microsoft
EULA)
16. Google Chrome. CBo601HOE ITPOTrpaMMHOE OOecTIedeHIE
17.  Python. CBob6omHOE porpamMmmHoe obecnieuenue (Jiumens3ust PSFL)
18. PostgreSQL. CBobonHoe mporpammHoe obecnieuenue (uiensust PostgreSQL)
19. LibreOffice. CBo6onHoe nporpammuoe obecnieuenue (muuensus MPLv2.0)
20. Mozilla Firefox. CBo6oaHOE iporpammHuoe odecnieuenne (mureH3us MPL)
21.  Archi. CBobonHOe nporpammuoe obecrieueHue (umensust MIT)
22.  Adobe Acrobat Reader DC. CBoGaHOE ITporpaMMHOE obecrieueHue
23. VirtualBox. CBo6onHoe nporpammuoe obecrieuenue (muuen3us GNU GPL2)
24.  Ubuntu. CBobomHOe nporpammuoe obecrieuenue (unen3us GNU GPL)
25.  MySQL Workbench. CBo6oaH0e mporpammuoe obecrieuenue (munen3ust GNU GPL)
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26.
27.
28.
29.
30.
31.

32.
33.
34.

35.
36.
37.
38.
39.
40.
41.
42.

Notepad++. CBoboarOE iporpammHoe obecniedenue (muren3uss GNU GPL2)

Android Studio. CBo6oHO€E iporpaMMHoe oOecnieuenue (nuuensust Apache License 2.0)

Qt. Crobognoe mporpammuoe obecrieuenue (munen3ust LGPL3, GNU GPL2 u GNU GPL3)
Trello. CBoO601HOE TPOrpaMMHOE 0OECTICUCHUE

Astra Linux. Cyonuuensuonusiii joropop Nel710181647 ot 17.10.2018 .

ERWin Data Modeler Academic Edition. CBo6omHOE TiporpaMmHoe oOecrieueHne (JTUICH3US
EULA)

Git. CBoboaHoe nporpamMmmHoe odecrieuenue (uuen3us GNU GPL 2)

GitHub. CBo6oHOE TporpamMMHOe oOoecrieuenne (PpyHkironan B yactu oecrurataoro [10)

IDE IntelliJ IDEA Ultimate. CBoGoaHoe mporpamMMmHoe obecrniedyeHue (OecruiaTHas
oOpa3oBaTelibHas JTULICH3HS)

Docker. CBo6oanoe nmporpammuoe obecrieuenue (muren3ust Apache License 2.0)

SQLite. CBo601HOE IPOrpaMMHOE OOECTIeUeHNE

Arduino IDE. CBo6oanoe nporpammHoe obecrieuenue (mnensust GPL)

Arduino Software. CBo6ogHO€E TporpamMMHoe obecriedenue (unen3us GPL)

Java SE Development Kit. CBo6ogHOE porpaMmmHoe ooecnieuenne (yumensust GPL)

Opera. CB0O0OHOE TPOrpaMMHOE 0OECTIeUeHIE

PuTTY. CBobGoaHoe nmporpamMmmuoe obecrieueHue (mutieH3ust MIT)

Figma. CBoOo1HOE mporpaMMHOE o0ecTicueHUe

8.3. PEKOMEHAYEMAS JIMTEPATYPA

8.3.1. OcHoBHas JuTEpPaTypa
Beiitman  B. M.  [IpoektupoBanHue  HWHGOPMAIMOHHBIX  CUCTEM  [DIEKTPOHHBIH
pecypc|:yaebnoe mnocobue. - Cankrt-IlerepOypr: Jlanp, 2019. - 316 c¢. — Pexxum noctyna:
https://e.lanbook.com/book/122172
Octpoyx A. B., CypkoBa H. E. [IpoexktupoBanue MHPOPMAIMOHHBIX CUCTEM [DIEKTPOHHBIN
pecypc|:monorpadusi. - Cankrt-IlerepOypr: Jlans, 2019. - 164 c¢. — Pexum nocryna:
https://e.lanbook.com/book/118650
Poues K. B. UndopmanrionHble TeXHOJIOTHH. AHAIW3 U NMPOEKTUPOBaHHME MH(POPMALMOHHBIX
cucteM [DIeKTpoHHBIN pecypc]:ydyeOHoe mocobue. - Cankt-IlerepOypr: Jlans, 2019. - 128 c.
— Pexum nocryna: https://e.lanbook.com/book/122181
@nerontoB A. B., MattommueB . KO. MoaenupoBanue nHpopmaionssix cucreM. Unified
Modeling Language [DnektpoHHBI pecypc|:yaeOHoe mocobue. - Cankt-IlerepOypr: Jlanb,
2019. - 112 c. — Pexxum nocryna: https://e.lanbook.com/book/112065

8.3.2. lonosiHuTeEBHAS JIUTEPATYPA
Octpoyx A. B., Hukomaes A. b. UHremiekryanbHble HMH()OPMAIMOHHBIE CHCTEMBI U
TEXHOJIOTHH [DIeKTpoHHBIH pecypc]:MoHorpadus. - Cankr-IlerepOypr: Jlans, 2019. - 308 c.
— Pexum nocryma: https://e.lanbook.com/book/115518
Herécosa O. 0. MHpopmalMoHHBIE CUCTEMBI M TEXHOJOTMH B HKOHOMHKE [DIEKTPOHHBIH
pecypc]:Yuebnoe mocobue miis By30B. - Mocksa: IOpaiit, 2021. - 178 ¢ — Pexum nocryna:
https://urait.ru/bcode/471403
JlarynoBa A. ]I, OmunumoBa M. A. HHdbopmanMOHHBIE CUCTEMBI  YIpPaBJICHUS
B3aMMOOTHOIICHUSAMU C KIMEHTaMU:ydeOHO-MeToandeckoe mocobue. - M.: PTY MUPDA,
2020. - 81 c.
BboukoB A. II., I'padoB A. A. MHDopManmoHHBIE CHUCTEMBI YMPABICHUS HKOHOMHYECKUMH
oObekTamMu [DneKTpoHHBIN pecypc]|:yaeOHuk. - Cankt-IlerepOypr: Jlamp, 2019. - 160 c. —
Pexxum nocryna: https://e.lanbook.com/book/122171
borateipes B. A. HWMudbopmanmoHHbIE CHUCTEMBI M TEXHOJOTHH. Teopus HaIEKHOCTH
[DnmexTpoHHBI pecypc]:YuebHoe mocoOme s BY30B. - Mocksa: FOpaiit, 2021. - 318 ¢ —
Pexxum nocryma: https://urait.ru/bcode/469873



6. Peoxxo A. JI., PeionmkoB A. W., Pepkko H. A. MHpopmanmoHHBIE CHCTEMBI YIPaBICHHS
IIPOM3BOJICTBEHHON KoMMaHuel [DneKkTpoHHBIH pecypc]:YueOHUK Uit By30B. - Mocksa:
HOpaiiT, 2020. - 354 ¢ — Pexxum nmoctyma: https://urait.ru/bcode/450340

8.4. PEKOMEHYEMBI MTEPEYEHh COBPEMEHHBIX ITIPO®ECCUOHAJIBHBIX BA3
JAHHBIX U THOOPMAIIMOHHBIX CITPABOYHBIX CUCTEM

1. Caiit ®enepanbHON CIYXObI TOCYAAPCTBEHHON CTATUCTUKH
http://www.gks.ru

2. baze 3Hanmit Maiikpocodt https://www.support.microsoft.com/ru-ru/help/242450/how-to-
query-the-microsoft-knowledge-base-by-using-keywords-and-query

3. baza ganneix Web of Science
http://www.webofknowledge.com

4.  MexayHapOoIHBINA pecypc ISl OUCKA U OOMEHa HAYYHBIMH MTyOJINKAIIUSIMH
https://www.researchgate.net

5. Poccuiickuii TEXHOJOTUYECKUH KypHAI

https://www.rtj.mirea.ru

6. HMHpopManmOHHBIN MOPTAT CUCTEMBI MEXIYHAPOIHOTO IIUTHPOBAHUS SCOpUs
https://www.scopus.com

7.  HHQOpMaLMOHHBIN MOPTaI CUCTEMBI MEXKAyHApOAHOTO uTHpoBaHus “Web of Science”

https://www.apps.webofknowledge.com
8. Koncynprant [Lmtoc http:// www.consultant.ru
9. DnexTpoHHBI (GOHI NPaBOBOW U HOPMATUBHO-TEXHMUYECKON JOKyMEHTaluu TexXHOAKCHepT
http://www.docs.cntd.ru
10. Hayunas snexktpoHHas Oubnuoreka http://www.elibrary.ru

8.5. METOANYECKUE YKA3ZAHUA I/ OBYYAIOIIUXCS 110 OCBOEHHIO
ITPAKTUKHU

Ha nepBoM opraHu3aliMOHHOM COOpaHMM HEOOXOIUMO O3HAKOMHUTH CTYICHTOB C
coJiep;kaHueM paboueil mporpaMMbl IPAKTUKY, C TOPSIKOM U TpapUKOM MPOXOKIACHUS TPAKTHKH.

B Hauane nmpoxoKAeHMsI NPAKTHUKH, HA OPraHU3alMOHHO-NIOATOTOBUTEIBHOM 3TAlE CTYAEHTAM
HEOOXOIUMO:

- 0bOpMHTH 3aJ]aHUE HA TIPAKTHKY;

- MMPOUTH MHCTPYKTaX IO TEXHHKE 0E30MaCHOCTU U MPOTHUBOIMOXKAPHON TEXHHUKE;

- O3HAKOMHUTBCS C COJiepKaHMeM pabodel MporpaMmbl TPaKTHUKH, TMpPaBWIaMH U
00s3aHHOCTSAMU TPAKTHKaHTa Ha NPEINPUATHH, CTPYKTYpoHd mojpaszaeneHuid (paboumx MecrT)
MPAKTUKH, PEKUMOM PaOOTHI IPEIIPUITHS,

- 03HaKOMHUTBHCS CO CTPYKTYpPOH 3aKIIOYUTENILHOTO OTYETa MO MPAKTHKE.

3a mepuoj] NPOXOXKIEHUS NPOU3BOACTBEHHON MNPAKTUKH CTYAEHT CaMOCTOSTEIbHO H3ydaeT
JOKYMEHTAIIMIO, CBSI3aHHYI0 C  Oyaymed  mpodeccrnoHanbHOW — ACSTENBHOCTHIO,  y4eOHYVIO,
CIPaBOYHYI0, HOPMATHBHYIO M HAy4YHO-TEXHUUYECKYIO JIMTEPATypy IO COOTBETCTBYIOIIMM pa3zeiaM
JaHHOW mporpamMMebl. JluTeparypa moaOupaercs B OMOMMOTEKe YHHBEpcHUTeTa (BKIIIOYAs JOCTYI K
OBC), nyOnu4yHBIX HAay4yHO-TEXHHUYECKMX OuOMMOTEeKax. 3akperuieHHe pe3yabTaToB IPaKTHKH
OCYIIECTBIISICTCS IIyTEM CAMOCTOSITENILHOM pabOThI CTYAEHTOB C PEKOMEHIyEMOU JTUTEpaTypoOH.

B xoxe mpoxoxneHus NpPakTUKU CTYAEHT [OJDKEH PELIUTh BCE IOCTaBJICHHBIE IEPE] HUM
3aJlayl U HaIlucaTh OTYET O CBOEH JEATEIbHOCTH B paMKax IPAaKTUKH, a TAaKXKE BHIIOJHEHHbIC
paboTsl (TpynOBbIE ACUCTBHS, TpPyAOBble (YHKLMHU), CBs3aHHBIE ¢ Oyaymied mnpodeccnoHaaIbHON
JEeSITeNbHOCThIO  OOywatomierocsi.. B oTuere MJOMKHBI OBITH ONHMCAHBI BCE OCHOBHBIE OTaIlbl
NPOXOXKICHUS TPAKTUKM B COOTBETCTBHMM C 3afaHueM. OKOHYAaTeIbHO OQOPMIICHHBIH U
HOJMUCAHHBIA CTYJEHTOM OTYET CHAeTCS PYKOBOJUTENIO MPAKTUKU HE I03XKe, 4eM 3a 3 JHA 110
3alUThl. B ykazaHHOe pyKOBOIUTENEM IPAKTHUKU BpeMs CTYIEHT 00s3aH sIBUTbCA Ha Kadenpy ans
3aIUThl OTYETA.



8.6. METOAUYECKHUE PEKOMEHJIAILIUUA 11O OBYYEHUIO JINIL C
OI'PAHUYEHHBIMHA BO3MOXHOCTAMMU 310POBbSA U UHBAJIN1OB

OcBoeHHE MPaKTUKH OOYJAIOIUMUCS C OTPaAaHMYEHHBIMH BO3MOKHOCTSIMH 37J0POBBS MOYKET
OBITh OPraHM30BAaHO KaK COBMECTHO C JPYrMMH OOY4YalOIIMMHCS, TaK M B OTIEIBHBIX TpYMIaXx.
[Ipennonararorcsi crneuuangbHble YCIAOBHS JUIsl TONydeHUss oOpa3oBaHus OOyJaroNUMHUCS C
OTpaHUYEHHBIMHU BO3MOXKHOCTSIMH 3/10POBBSI.

[Ipodeccopcko-nenarornyeckuii - cOCTaB  3HAKOMHUTCS C  TMCUXOJIOTO-(U3HOTOTHYECKUMU
0COOCHHOCTSIMH OOYJAIOUIMXCSl HMHBAJHIOB M JIMI C OTPAHMYCHHBIMH BO3MOKHOCTSIMH 3/I0POBBS,
WHAMBHUIyaIbHBIMUA MPOTpaMMaMU peadMIMTAlluU WHBaIUAOB (mpu Haimuuuu). [Ipu HeoOxomumoctu
OCYLIECTBIISICTCSl ~ JIONOJIHUTENbHAs  NOAJEPKKAa  NPENOAAaBaHUs  ThIOTOpAMH,  IICHXOJIOTaMH,
COLIMAJIHBIMU PAaOOTHUKAMU, POILISIIIMMHU [TOATOTOBKY aCCUCTEHTaMHU.

B cooTBercTBUM ¢ MeTOAMYECKUMHU peKkoMeHaanusMu MunoOpHayku PO (yre. 8 ampens 2014
r. N AK-44/05BH) B Kypce NpeaIoyiaraeTcsi HCIOIb30BaTh COIMAIbLHO-aKTUBHBIC M pe(]IIeKCHBHBIC
METOAbl OOY4YEeHHUS, TEXHOJOTMH COLUOKYIbTYPHOW peabWauTanuy C LENbI0 OKa3aHUS MOMOIIM B
YCTAHOBJICHUHM IOJIHOLEHHBIX MEXKIUYHOCTHBIX OTHOIICHUH C APYrMMH CTYJAEHTaMH, CO3JaHUU
KOM(OPTHOTO ICUXOJOTMYECKOTO KJIMMaTa B cTyneHueckoil rpymme. Ilogbop u pa3zpaborka ydeOHBIX
MaTepUajoB TMPOU3BOIATCS C Yy4ETOM MPENOCTaBleHHS MaTepuala B pa3InyHbIX (opmax:
ayIMalbHOM, BU3yaJbHOW, C  HCIOJb30BAHUEM  CIELMAJIbHBIX  TEXHUYECKHMX  CpPEACTB U
UH(GOPMALIMOHHBIX CUCTEM.

Menuamarepuaibl TakKe CIEAyeT HCIOJIb30BaTh U aJalTUPOBATh C YYETOM HHIMBHIYaIbHBIX
ocobenHocTtei o0ydenus i ¢ OB3.

OcBoenue naucuuiuiHbl Junamu ¢ OB3  ocymiecTBiseTcss ¢ MCIONb30BAaHUEM CPEICTB
00yueHus oOIIEero M CrenuagbHOrO Ha3Ha4YeHHs (MMEPCOHATBHOTO M KOJUIEKTHBHOTO HCIOJb30BaHU).
MartepranbHO-TEXHUUYECKOE OOECIeueHHe IMpenrycMaTpUBAET IMPHUCIIOCOOIEHUE ayIUTOPUH K HYyXJaM
mur ¢ OB3.

dopma MNpoBeneHUs aTTeCTAlluu JJs CTY[ACHTOB-MHBAJIMJOB YCTAHABIMBAETCSI C YUETOM
WHIUBUyaTbHBIX Tcuxopu3ndeckux ocobenHocred. Jlns crymentoB ¢ OB3 mpemycmarpuBaercs
JOCTyMHas (opMa MpeoCTaBICHUS 3aJaHNH OLIEHOYHBIX CPE/ICTB, @ UMEHHO!

- B MEYaTHOW WM 3JEKTPOHHOW (opme (IUIsi JUI[ C HAPYHIEHUSIMU OIOPHO-IBUTATEIHHOTO
arapara);

- B MeyaTHOW (opMe WM 3JEKTPOHHOU (hopMe C YBEIWYEHHBIM MIPUPTOM U KOHTPACTHOCTHIO
(mns ML ¢ HApYIIEHUSIMU CIlyXa, pe4H, 3pEHUs);

- METOJIOM UTEHHSI aCCUCTEHTOM 3a/laHus BCIyX (U1 JIUI] C HAPYLICHUSMH 3pEHUS).

CrygeHTaM C WHBQIMJHOCTHIO YBEIMYMBAETCS BpeMsi Ha TMOATOTOBKY OTBETOB Ha
KOHTpOJbHBIE BONpOChl. JIJIs  TakuxX CTYyAGHTOB MpeaycMaTpuBaeTcss  JoctymHas — ¢opma
MPEIOCTaBICHNS OTBETOB HA 3a/IaHUs, @ IMEHHO:

- MMACBMEHHO Ha Oymare WM HaOOpOM OTBETOB Ha KOMITbIOTEpPE (I JIMII C HAPYIICHUSIMHU
CcllyXa, peuH);

- BBIOOPOM OTBETa U3 BO3MOKHBIX BAPUAHTOB C HCIOJB30BAHUEM YCIYT acCHCTEHTa (Ui JIULL
C HapYIICHUSMU OTIOPHO-JIBUTATEIHHOTO annapara);

- YCTHO (IJ1s1 JIMI C HAapYIIEHUSIMU 3PEHUs, OMIOPHO-IBUTATEIBHOIO anmapara).

[Ipu HeoOXomuMOCTH i OOY4alOMMXCS C HMHBAJIWAHOCTBIO TIPOILEAYpa OLICHUBAHHUS
pe3ynbTaToB 00y4EHHSI MOXKET IPOBOJUTHCS B HECKOJIBKO TAIOB.



