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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. ®opmupoBaHHE y CTYJIEHTOB MaruCTPaTyphbl CHUCTEMHOTO MBIIIJICHUS U MPAKTUYECKUX HABBIKOB
B 00JlacTH NMPOEKTUPOBAHUA, pa3pabOTKu U compoBoxaeHUs rpapuueckux noxacucrem (UI/UX)
COBPEMEHHBIX CHUCTEM aBTOMAaTHU3UPOBaHHOTO npoektupoBaHus (CAIIP) kak CI0XHBIX UEIOBEKO-
MAaIIMHHBIX KOMITJIEKCOB. B mporecce 00y4eHus: CTyA€HTHI JOJDKHBI OBJIaI€Th METOI0JIOTHEN CO3aHuUs
MHTYUTHBHO MOHSATHBIX, BBICOKOTIPOU3BOAUTEIBHBIX M aJallTUBHBIX HHTEpdeiicoB 1t nHxenepuoro 110,
YUYUTBHIBAIOMUX cnenuuKky paboTbl ¢ OOJBUIMMHU AAHHBIMH, MAaTEMAaTHUUYECKUMHU MOJEISIMU U
pacnpe/ieIeHHBIMHA BBIYUCIUTEIBHBIMU pecypcamu. JMCIUIUIMHA HalleJIeHa Ha WHTETpalfio 3HAaHUH U3
o0acreii: Y)pProHOMHUKH, UHKEHEPHOH TICHUXOJIOTUH, BEO-TEXHOJIOTUN U CUCTEMHOTO MTPOrPaMMHUPOBAHUS
JUISL CO3JIaHMsI KOHKYPEHTOCIIOCOOHBIX MPOAYKTOB B 00J1aCTH aBTOMATH3alUU POSKTUPOBAHUSI.

1.2. 3agauy AUCHUILIUHBI

1. HayuuTp cTyAeHTOB HNPOBOAUTH aHAIWU3 MpeIMETHON o0sacTu (MH)KEHEPHbIE PacueThl,
MOJIEIMPOBAaHUE, TOMOJOTHYECKOEe MPOEKTUPOBAHKME) U MEPEBOAUTH MOTPEOHOCTH MOJIb30BaTEINECH-
WH)XEHEpPOB B ¢opMain3oBaHHbIC TexHUYeckue TpeboBanms k umHTepdeiicy (Use Cases, User Stories).

2. ChopmupoBaTh CHOCOOHOCTh OIIEHUBATh AGGEKTHBHOCTH pPAa3JUYHBIX Mapagurm
B3aumoneiicteus (CLI, GUI, Web-unTepdeiic) mpuMeHUTENIbHO K BEIYUCIUTEILHO-CI0XKHBIM 3a1auaM
CAIIP.

3. OCBOUTH METOJBI 103a0MIUTH-TECTUPOBAHHS U cOOpa OOpaTHOM CBSA3M JJIs UTEPATHBHOTO
ynyuieHus: UX HHXEHEPHBIX CUCTEM.

4. Hayuutb ynipaBisaTh xku3HeHHBIM KoM Ul-kommonenTtoB (Ul Kit, nu3aiin cucrema), BKIIroqast
WX BEPCHOHUPOBAHUE, JOKYMEHTHPOBAHHUE M MOPTUPOBAHUE MEXKIY Pa3HBIMU MPOTPAMMHBIMHU
Monaysimu, Harpumep, Python, C++, JavaScript.

5. Pa3BuUTh HaBBIKM OpraHU3aLUM B3aHUMOJCHCTBUS MEXAY KOMaHJaMU (PpoHTeHaa, OdKeHIa U
BerunciautenabHoro sapa (Hanpumep, NGSPICE u XYCE) uepes cnenudukanuio REST API u
WebSocket-coObITHii.

6. /laTb mOHMMaHHE METOJIOB OLIEHKH TPYIOEMKOCTU pa3paboTKu rpaguyecKux MOJACUCTEM U
ontuMu3anuu pecypcoB (mamate, ['TIY/LITY) ans obecneuenus mimaBHOW paboThl Tpaduyueckux
PEAAKTOPOB.

7. VI3yuyuTh COBpEMEHHBIC HHCTPYMEHTHI U OMOIMOTEKH IS CO3JaHusl MHTEepakTUBHBIX 2D/3D-
CLICH U BU3YyaJM3allUH TaHHBIX CUMYJISIIUH.

8. OcBouth TexHonoruu agantauuu eaunoro Ul-xkoaa moa pa3Hbie onepallMOHHbIE CUCTEMBI U
dbopm-dakTophl (KIHEHT cepBep MOCPenCcTBOM BeO-Opay3epa u neckronHas Bepcus [10), a takxke
co371aHue THOPUIHBIX IPHIIOKEHUHN C €AIMHOU CTUITUCTUKOM.

9. BHenpuTh B MPOEKTHYIO MPAKTUKY MPUHIUIBI MYJIbTHSA3BIYHOCTH, aJJalITUBHON BEPCTKU U
JTUHAMUYECKON CMEHBI TeM (CBETJas/TeMHas) KaK HEOThEMJIEMBIX aTpuUOyTOB COBPEMEHHOTO
urxenepnoro I10.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunasl (Moayan).

Yacte 6soka aucturiuH: YacTs, popmupyemast ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.

Monaynb qucturiina: Moaysib NpoeKTHO-POoheCcCHOHATBLHON MTOATOTOBKH.

Hnnexc auciumumasl: 51.B.01./1B.03.05.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHA.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ mo JMCHUIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBjieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBetcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeIbHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JOCTHIKEHUS
NHauKaTopsl JOCTHKEHUS [Tnanupyembie pe3yabTaThl O0y4eHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN
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Oob6menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIIUH

I1K-2. Crocoben
HCIIOJIb30BaTh
COBPEMEHHBIC
JOCTHD)KECHUS] HAYKU U
MePEIOBBIC TEXHOJIOTHH
B IIPO(heCCHOHATILHOM
JIEATENHHOCTH

ITIK-2.1. 3Haet coBpeMeHHbIE
MOJIXO/IBI K UCCIIEIOBAHUIO U
pa3paboTKe 00BEKTOB
npodeccuoHanbHOM
JESITEIIbHOCTH

3HaeT nepeIoBbIe TEXHOJIOTHH TTOCTPOSHUS
rpaduyeckux noacucreM: WebAssembly st
BBICOKOIIPOU3BOUTEIIbHBIX BBIUMCICHUHN Ha
kimente, WebSocket mist peansHOTO
Bpemenu, WebGPU mist 3D-penaepunra.
3HaeT COBPEMEHHBIC MTOAXObI K
aIalITUBHOMY TU3aliHy U MYJIbTUSA3BIYHOCTH,
UCIOJIb3YEMBbIE B KPYITHBIX MHKEHEPHBIX
MPOrPaMMHBIX MPOAYKTaX. 3HAET METObI
MHTETpaIK POTrPAMMHBIX MOAYJIEH
peaTM30BaHHBIX HAa Pa3HBIX S3BIKAX
nporpaMMmupoBanus (Hanpumep, Python,
C++, JS) B enqunyto rpaduueckyio cpemy
MTOCPEJICTBOM MPOTPaMMHOT0 uTepderica
REST API u minHsl COOBITHH.

[1K-2.2. YMmeer npoBOAUTH
UCCIICTIOBAHUS U pa3paboTKy ¢
HCIIOJIb30BaHUEM
COBPEMEHHBIX TIOCTHKECHUI
HAyKH U N1EPEIOBbIX
TEXHOJIOTU IPU PELICHUN
3a/1a4 MpoQecCHOHATBHON
JeSATEIIBHOCTH

YMmeeT BHEAPATH TEXHOJIOTUH MALTHHHOTO
00yueHHs JUIs UHTEIUIEKTYaJIbHOTO
aBTOZONIOJTHEHUSI KOMIIOHEHTOB Ha CXEME U
npejicKa3aHus OIHOOK TPACCUPOBKU. YMeeT
UCTIOJIb30BaTh OMOIMOTEKN UHTEPAKTHUBHOM
BU3YaJIM3aIlUH IS TOCTPOCHUS
JUHAMAYECKHUX Ipa(UKOB C pe3ynbTaTaMu
cumyisinuu, Hanpumep, SPICE pematens.
VYmeer peanu3oBbIBaTh Mexanu3Mbl Drag-and
Drop u 6eckoHEeYHOT0 3yma ¢
MCTIOJIb30BaHUEM IEPEIOBbIX JS-O1OIoTEK.

I1K-2.3. Bnaneer
COBPEMEHHBIMH
TEXHOJIOTHSIMU
MIPOCKTUPOBAHUS OOBEKTOB
npodecCuOHAIbHON
JeATETLHOCTH

Brageer nHCTpyMEHTaMH POTOTHITUPOBAHUS
C MCIIOJIL30BaHUEM ILJIarHOB IS
aBTOMaTHyeckoi renepanuu CSS-kona u
skcriopta Ul Kit. Brageet texnonorusmu
MOPTUPOBAHUA UHTEp(eica MEKITY
Pa3IUYHBIMHU (GPEUMBOPKAMU U CUCTEMAMH.
Bnaneer merogamu opraHuzaiuu
MYJIBTHSA3BIYHOTO HHTEpEiica ¢
JTUHAMHYECKUM TIEPEKITIOYCHUEM U
MOJAEPKKOM JBYSA3BIYHON TOKYMEHTALINH,
HarpuMep, Ha pPyCCKOM U aHTJIMHCKOM
SI3BIKAX.

4. O0beM TUCHUIIMHBI B 32Y€THBIX eIMHUIAX C YKA3aHHEM KOJIUYECTBA aKaleMUYEeCKUX YacoB,
Bbl/IeJIEHHBIX HA KOHTAKTHYI0O Pa00oTy 00y4aloluXxcs ¢ npenojgaBarejiemM
U HA CAMOCTOSITEJIbHYIO PadoTy 00y4aromuxcs

OO6mmas TpyA0€MKOCTh JUCIMIUIMHBI COCTABIISIET 4 3a4€THBIX eIMHUII, 144 akaJeMUYecKuX 4acoB.
Pacnpenenenue Tpya0eMKOCTH TUCIUIUIMHBI 10 BHIaM YU4€OHOU JEATEIBHOCTH MPEJACTABICHO B

tabymue 4.1.

Ta6muma 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI IO BUAM YU4eOHOU eITeIbHOCTH
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o Becero  |Cemectpsl
Bunpl yueOHOIl nesTenbHOCTH
4acoB 3 cemectp
KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenojaBareseM, BCero 36 36
JIeKunoHHbIE 3aHATHS 18 18
[IpakTHueckue 3aHATUA 18 18
CamocrosiTeibHas padoTa 00y4alOIIUXCs, B T.4. KOHTAKTHasI 108 108
BHeayIUTOPHas padoTa 00y4yarommxcsi ¢ nNpenoaasarTejieM, BCero
[TonroroBka K 3a4eTy ¢ OLICHKOM 60 60
[ToaroroBka K TECTUPOBAHUIO 48 48
O0mas TpyAoeMKOCTh (B Yacax) 144 144
Oo6mas Tpya0eMKocTh (B 3.€.) 4 4

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKkTypa IUCHUIUIMHBI MO paszzenaMm (TeMaMm) W BUJaM y4eOHOU JesSTeTbHOCTH MPUBEICHA B

tabymue 5.1.
Ta6mmma 5.1 — Paznens! (TeMbl) TUCIMILIMHBI M BUABI YICOHON ACATEIHHOCTH

Jlek. Bcero gacos
[Ipak. | Cawm. dopmMupyemsbie
HasBanus paznenos (Tem) JUCHUILTNHBI 3aH., (6e3
3aH., 4 | pad., 4 KOMIIETEHI[NHA
q 9K3aMEHa)
3 cemecTp
1 BBeneHnne B apXUTEKTypy rpaduueckux 2 2 18 22 I1K-2
noxacucrem CAITP
2 IIpoekTrpoBaHKE MMOIB30BATEIBCKUX 4 2 18 24 [IK-2
CLIEHApUEB U POJIEBBIX MOJeNen
3 MeToaoy10rui U UHCTPYMEHTHI 4 6 24 34 T1IK-2
npoektupoBanus UI/UX
4 Kpocc-miaTopMeHHOCTb U MHTETpalys 4 4 24 32 I1K-2
rpauuecKux MmoJCucTeM
5 MHTepHauroHaIn3anms, aganTanus 1 4 4 24 32 TIK-2
TECTUPOBAHUE
Uroro 3a cemectp| 18 18 108 144
Hroro| 18 18 108 144

5.2. Conep:xanue pa3esoB (TeM) TUCHUNIMHBI

Copepxanue pa3esioB (TeM) JUCIUTLINHBI (B T.9. IO JISKIIHSIM) IPUBEICHO B TadwmIe 5.2.
Tabmuua 5.2 — Copeprkanue pa3aesnoB (TeM) IUCHHUILIHHGI (B T.U. IO JICKITUSIM)

TpynoeMkocTs
HazBanwust pazgenos (Tem) dopmupyembie
Copnepxanue pa3zaesos (TeM) AUCUUILIHHBL (B T.4. 110 JICKIHSIM) (JIEKIIMOHHBIC
JCIUTUTAHB KOMITCTCHIIUH
3aHATHSA), 9
3 cemecTp
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1 BBeneHue B apXuTeKkTypy
rpadUuecKUX MOACUCTEM
CAIIP

Pa3;Len HA4YMHACTCs C BBCACHUS B AUCHUIUIMHY U ONIPEACIICHUSL
pomu UI/UX B cucTeMax aBTOMAaTU3MPOBAHHOTO MPOCKTUPOBAHHSI.
PaccmarpuBaeTcs KOHLIENTyallbHAs Pa3sHULA MEXIY Tpadruyeckum
PEAAKTOPOM KaK MHCTPYMEHTOM PUCOBAHUSA U IPOMBIIIIJICHHBIM
umkeHepHbIM 110, rie naTepdeiic sIBIseTcs HeOThEMIIEMO
YaCThIO TEXHOJOTMYECKOT'0 MpOoIecca MPOSKTHPOBAHUSL.

CTyAeHTHI U3y4aloT OCHOBHBIC apXUTEKTYPHBIE TATTEPHBI
HOCTpOeHUs rpaduueckux uHTepQencos:

- MVC (Model-View-Controller): pa3nenenue qaHHBIX,
MPEICTABICHHS U YIPABICHUS — KJIACCHUYECKask apXUTEKTypa IJIst
HactobHBIX CAIIP;

- MVVM (Model-View-ViewModel): apxuTekTypa ¢ MpUBS3KOH
JTAaHHBIX, IIUPOKO UCIOJIb3yeMas B COBPEMEHHBIX BeO-
(dperimBopkax 1 WPF-npunoxeHusx;

- MVP (Model-View-Presenter): moaxo/1 ¢ akTHBHbIM
MOCPETHUKOM, 00ECTIEYHBAIOIINI BBICOKYIO TECTUPYEMOCTh
uHTepdetica.

IIpoBoautcs ananus peanbHbix KeicoB Benymux CAIIP-cuctem,
TaKOKe UCCIEAYIOTCS apXUTeKTypHbIe pemenns Autodesk Fusion
360 ob6nanatomeii o6nauHoil marhopmoii ¢ Bed-unTepdeiicom u
kimaccnueckne HatuBHbIe CAIIP SolidWorks , nanoCAD
oredecTBeHHbIN aHanor. Ocoboe BHUMaHUE ylIeNsieTcs TOMY, KaK
BBIOOP apXUTEKTYPHI BIMSET HA MOJIb30BATEIBCKUHN OIBIT,
MPON3BOJUTENLHOCTh U MAaCIITaOUPyEeMOCTb CHCTEMBI.
3aBepiuaeTcs JISKIHsI TOCTAHOBKOW CKBO3HOI 3ajaui Ha CEMECTp -
pa3paboTka mpoToTHma uHTepdeiica s rHOPUIHOTO MPUIT0KEHUS,
00BETUHSIONIETO PacUeTHBIN MOy b Ha Python/C++ u BeO-
BU3yaJIM3alUI0 pe3ysbTaToB. CTyJeHTaM JeMOHCTPUPYETCS
CTPYKTYpa HTOTOBOTO 00pa30BaTEIFHOTO AEMO IPOEKTa
«OpenCAD», KOTOpBIi OyZeT IO3TaIIHO CO34aBaThCs B X0/1€
MPaKTUYECKUX 3aHATUH.

Ha nepBoM npakTH4ecKOM 3aHATHH CTYAEHTHI pa3padaThiBaloT
KapKac IIPOeKTa, BHIONPAIOT apXUTEKTYPHBIH aTTepH,
HACTPaWBaIOT CTPYKTYPY KaTaJIOroB M Cpexy pa3padoTKH.

[IK-2

Hroro
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2 IIpoekTupoBaHue
10J1b30BATENLCKUX
CLIEHApPHEB M POJIEBBIX
Mozenei

Paznen nocBsiieH yueTy pojeBoi MOJIENU NPH MPOSKTHPOBAHUH
unrepdericoB CAITP. PaccMaTpuBaroTcs pa3iiMuHble COCTOSIHUS
10JIb30BATENISl U COOTBETCTBYIOIINE UM MHTEP(ECHbIE PEIIeHUS:

- HeaBropu3oBaHHBIi M0JIb30BaTeNb. JIGHAMHT CTpaHHIIA C IPEBHIO
CHCTEMBI, IEMOHCTPALIMOHHBIMI MaTepHaJIaMU M IIPU3BIBOM K
nericteuto (perucrpanus/sxon). OcodeHHOCTH UHPOPMAIIMOHHOTO
J3aiiHa ISl IPEe3eHTAaluy CI0KHOTO HHKEHEPHOTO IIPOIYKTa.

- ABTOpPH30BaHHBIH MOJIH30BATEINH C POJIBIO HHKEHEPA.
ITonnoueHHoOe pabodee MPOCTPAHCTBO C AOCTYIIOM K
CXEMaTH4YECKOMY M TOIOJIOTMYECKOMY PEAaKTOpaM, MEHEIKEepy
KOMITIOHEHTOB, MO/YJIIO CUMYJISILIMM, TEPMUHAITY JJIs1 KOMaHTHOH
paboThI.

- AnMuHUCTpaTop: naHens ynpasienus napamerpamu CAIIP,
yrpasieHre OMOIMOTEKOW KOMIIOHEHTOB, yIIpaBlieHHE
MOJIb30BATEIIIMU U TIpaBaMU J10CTYyTa, MOHUTOPUHT aKTUBHOCTH.

- HxeHep-npoeKTUPOBIIMK (CHENUAIN3UPOBAHHAS POJIb) - JOCTYI
K Y3KOCIEIHAIN3UPOBAHHBIM MOJYJISIM (TOTIOJIOTHYECKOE
MPOEKTHPOBAHUE, TPACCHPOBKA NEYaTHBIX IIIAT).

PazbuparoTcs NpUHIMIBI pa3rpaHUYeHNs IpaB AOCTyIa Ha yPOBHE
0TOOpaKeHUs BUIKETOB (OPHEHTHPOBAHHBINH Ha POJIb
nosnb3oatenst Ul). PaccmaTpuBaroTcest criocoObl TUHAMUYECKON
MOATPY3KH MHTEPEHCHBIX 2JIEMEHTOB B 3aBUCHMOCTH OT POJIH U
KOHTEKCTa paboThl. JJeMOHCTPUPYIOTCS MATTEPHBI IPOSKTUPOBAHUS
JUISL CJIOKHBIX CHCTEM C MHOXKECTBOM I0JIb30BATEIBCKUX POJICH.

Jlexuust 3. Ilcuxonorus BocupuaTus U npoexktupoBanue UX aist
WHXXEeHepa

B pamkax maHHOM TeMbl H3y4aloTCsd KOTHUTHBHBIE ACTIEKTHI
B3aHMOJICHCTBUS HH)KEHEPa C IPOrPAMMHBIM 00€CIIeUeHHEM.
Paccmarpusarorcst:

1. IlpuMeHeHye NPUHIUIIOB IPOEKTUPOBAHUSI B KOMIIOHOBKE
na"enei CAIIP: rpynnupoBka HHCTPYMEHTOB, BU3yaIbHOE
BBIPaBHUBaHHE, 3aKOH OIN30CTH ¥ IOZOOUS ISl CO3JaHMS
UHTYUTHUBHO IOHATHBIX UHTEPGENRCOB.

2. F-00pa3Hblii u Z-00pa3Hblii MaTTEPHBI CKAHUPOBAHUS SKpaHa 1
UX IPUMEHEHHE IIPU pa3MEeNIeHUHU KJII0YEBbIX 3JIEMEHTOB
ynpaBieHHs (MEHIO, TaHeIU HHCTPYMEHTOB, ITaIUTPbl CBOKCTB).
3. [IpoexkTrpoBaHue MOIH30BATETBCKUX MAPIIPYTOB (CIIEHAPUB
paboThl) I pellieHUs] TUIIOBOM 3a1au IPOEKTUPOBAHU.
Hanpumep, "3arpy3un mogens", "Hasnauun matepuanst”,
"3amyctun pacuet", "[lomydnn oTdeT u BU3yaau3anuo'.

4. MeTonbl CHI)KEHUS! KOTHUTUBHOM Harpy3Ku Ipu padote ¢
OOJIBIIMMU MAaCCHBAMU YHCIIOBBIX JaHHBIX: BU3YaJIbHOE
KOJIMPOBaHKE, LIBETOBOE BBIJIEICHUE KPUTHUECKHUX ITapaMETPOB,
IPYINUPOBKA CBSA3aHHBIX 3HAUEHUH, UCIIOIb30BaHUE IIPOrPecc-
0apoB IS JUTUTENBHBIX OIEPALIHH.

Ocoboe BHUMaHHKE yaemsercs creudurke paboTsl HHKEHEpa-
MPOEKTHPOBILNUKA, 3aKIIOYAIONIAsC] B HEOOXOIMMOCTH OBICTPOTO
MIEPEKITIOUCHHUS MEXK/Y 3aa4aMu, paboTa ¢ BEICOKOH MIIOTHOCTHIO
uHpOpMAaIH, TPeOOBAHUS K TOYHOCTH BU3yaTH3aIUH.

[IK-2

Hroro
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3 Metononoruu u
HWHCTPYMEHTBI
npoexTupoBanus UI/UX

Paszen mocpsieH riry60KkoMy HOTpy»KEHHUIO B METOJIOJIOTHIO
IPOEKTHPOBAHUS 0JIb30BATEIBCKOIO ONBITA B KOHTEKCTE
WH)KEHEPHBIX NIPWIIOKEHUH. PaccMaTpuBaloTes ciaeqyromue 3Tambl
UX-npoexkTiupoBaHus:

Jlexuus 4. Ul vs UX. Metononoruu u ¢ppeiiMBOpKU
HPOEKTHPOBAHUS

1. UccnenoBanue - MeTOIBI cOOpa TAaHHEIX O TIOJIb30BATEINAX,
aHalIN3 KOHKYPEHTOB, U3y4eHHEe KOHTeKcTa ucroib3oBanus CAIIP.
2. Jobs to be Done (JTBD) - meTo0510THs, OpUEHTUPOBAHHAS HA
BBISIBJICHUE 33/]a4, KOTOPbIE «HAHUMAET» MOIb30BATENb JJIS
BBINIOJIHEHNUS cBoeit paboThl. [IpumenntensHo k CAIIP: ananu3
TOr0, KaKie UIMEHHO UHXKEHEPHBIE 33/1a4U PELIAIOTCS C IIOMOILBIO
uHTepdeiica.

3. CustDev i HHXKEHEPOB - 0COOCHHOCTH MPOBEACHUS
[IyOMHHBIX UHTEPBBIO C HHXKEHEPAMU-CXEMOTEXHUKAMH U
IPOEKTHPOBIUKaMU. DOpMyIUPOBKa TUIIOTE3, IPOBEPKA
HPEANONOKEHUH 0 IOBEEHUH I0JIb30BaTECH.

4. Cozpanue CJM (Customer Journey Map) - kapTa myTelecTBUs
MIOJIE30BATENS MO KJIIOUEBBIM crieHapusaM pabotsl B CATIP — ot
IIEPBOI'0 3HAKOMCTBA C CUCTEMOM 0 BBIIIOIHEHHUS CI0KHOIO
UHXXEHEPHOT0 pacueTa. BrisBieHue 00I€BbIX TOUEK U TOUEK POCTa.
5. IIpoTOTUNIMPOBAHUE - NEPEXO OT HU3KOJETATH3HPOBAHHBIX
3CKH30B JI0 BEICOKOAETATN3NPOBAHHBIX MakeToB B Figma.
MHTepakTUBHBIC IPOTOTHIIBI C IEPEXOAAMH MEX]y SKpaHaMHU,
TECTUPOBAHUE FMIIOTE3 HA PEAJIbHBIX 110JIb30BATEIIAX.

6. FO3a0MIUTH-TECTUPOBAHUE - METO/IbI IPOBEACHHS, COOP METPHUK
(BpeMs1 BBIMOTHEHHS 3a/1a4H, KOJTMIECTBO OLIMOOK,
YIIOBIETBOPEHHOCTD H0JIb30BATENLS).

Jlexuus 7. Pazpabotka eaunoro cruns u Ul Kit anst rereporenHoi
CUCTEMBI

B pamkax nanHOM TeMbl paccMaTpuBaeTCs co3qaHue "nu3aiH
cucrembl" (Design System) Kak OCHOBBI €IMHOTO BU3YaIBHOTO
CTHJISL JUIS CJIOKHOM CHCTEMBI, COCTOSILEH U3 MHOXKECTBA MOTyJIeH
(BeO-uHTEpQEiic, TeCKTON-NPHUIOKECHUE, TEPMUHAT KOMaHIHOM
CTPOKH).

1. lnzaiin cucrema - MOHATHE, CTPYKTYpa, MPEUMYIICCTBA
WCIIOJB30BaHMS B KPYITHBIX MTPOEKTaX. ATOMapHBIN IW3aliH KaKk
METO/I0JIOTHSI OpTaHU3alMK KOMIIOHEHTOB HHTepdeiica.

2. UI Kit B Figma, coctaBneHune ONOIHOTEKH KOMIIOHEHTOB —
tunorpaduka (mpuTHL, pa3zMepsl, MEXCTPOYHBIE HHTEPBAIIbI),
CEeTKa, TCHH, LIBETOBBIC TOKEHBI.

3. Pa6ora ¢ GUI u CLI - yHudukauus crunei [uis rpaguueckoro
uHTepdeiica u komaHaHO# cTpoku. CL-uHTepdeiic kak
IBTEPHATUBHBIN PEXXUM AJIsI HAKETHOH 00pabOTKH U
aBromaTu3anuu 3aga4d B CAIIP.

4. Opranuzanys NepexIroueHus TeM - CBETJIas U TEMHas TeMa
odopmienus. 5. UcnonszoBanne CSS-kacTomu3zanuu st BeO-
untepderica u QSS s Qt-npunokeruid. [IpuHIATIBI
HACIIeIOBaHUS CTUIICH U TOAJIEPKKA KOHTPACTHOCTH ISt
WHXEHEPHBIX YEPTEKEH.

6. Nnterpanus Ul Kit ¢ cucteMoii ynpaBieHUs] BEPCUSIMU:
MOJ/ICP’KKA aKTyalIbHOCTH KOMIIOHEHTOB, CHHXpoHM3anus Figma ¢
KOJIOM.

[IK-2

Hroro
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4 Kpocc-m1atdopMeHHOCTh U
UHTerpanus rpadhuIecKux
HOJICUCTEM

Paznen nocesieH aHanM3y KPUTHUECKUX PA3Induil Mex 1y BeO- U
JecKTon-uHTepdericaMu Uil HH)KEHEPHBIX PHIIOKEHHH, a Taroke
CTpaTerusiM BbIOOpA TEXHOIOTUYECKOTO CTEKA.

Jlexuus 5. Kpocc-mnardopmennocts: Web vs Desktop B koHTEKCTE
CAIIP

Jeckron-unrepdeiicsl. IIpsamoii noctyn k ¢aiinoBoil cucreme:
BO3MOXXHOCTH PabOTBHI € JIOKAJIbHBIMH OHOJIMOTEKAMU
KOMITOHEHTOB, UMITOPT/3KCIIOPT MPOSKTOB. MHOTOOKOHHOCTB -
HCTI0JIb30BAHUEC HECKOJIBKUX OKOH IJIS pa3HbIX MOZ[yJ'ICﬁ (CXCMa,
tononorus, 3D-npocmotp). UcnonmszoBanue ['TIY gepes
OpenGL/Vulkan juis Belcokonpou3sBoauTenbHol 3D-Busyanusanuu
U pCHIACPUHTA. Bricokast OT3BIBUMBOCTE Ha CO6BITI/I$I MBIIIN: TOYHOC
nosunonupoBanne, Hover-adhexTol, momaepixka CIIOMKHBIX
JKECTOB.

[Moxneprkka TIarvHOB U pacCHINPEHUH Yepe3 HaTHBHBIE
uHTEp(DHENCHI.

Be6-unrepdeticesi: HTML/CSS/JS, WebAssembly. ITecoununa
Opay3epa - OrpaHUYeHHsI Ha TOCTYI K ailioBoii cucteme, pabota
uepe3 File API. OrpanuueHus o namMsTu U NpOU3BOAUTEIBHOCTH
(ocobenHo npu paboTte ¢ GonbmuMu cxemamu). Pabota ¢
WebAssembly 1 mepeHoca TsDKEIbIX pacdeToB Ha KIIMEHTCKYTO
cTopoHy. Heo6xonuMocCTh afanTauy noJ pa3inyHble pa3Mepbl
9KpaHOB U paspemieHus. [IpenmyirecTBa: TOCTYITHOCTh U3 JII000H
TOYKH, OTCYTCTBHE YCTAHOBKH, IIPOCTOTa OOHOBIICHUS. [ mOpuaHbIE
pewenus (Electron, Qt WebEngine). Ctparerun Bei6opa - Koraa
npeanouturenbhaee Electron, a korma HatueHbIi C++/Qt.
Ioptuposanue Ul Mexay pa3sHBIMU CUCTEMAMU - aJalTalHs
uHTepdelica npy nepeHoce ¢ BeO-1aTGopmbl Ha TECKTOM U
obpatHO. YHH(DUKAIUS KOl Yepe3 eNUHYI0 AU3aiH CHCTEMY.
Jlexuust 6. InTepaktuBHble Buzyanu3anuu: I'paduky, 3D-creHs u
aHUMaLusl.

B pamkax JaHHOH TeMbl H3y4alOTCsl TEXHOIOTHY UHTErPaLluK
rpaduueckux 00bexToB B uHTepderic CAIIP — ot npocteix 2D-
rpaduKOB 70 CIOXKHBIX 3D-ClieH 1 aHUMAIIMOHHBIX
npezacrasieHuii. budauorexku 2D u 3D Buzyanuzauuu. CueHapuu
0TOOpaKeHUsI Pe3yabTaTOB PACUETOB B PEAIbHOM BPEMEHH.
Hcnons3oBanne WebSocket 1st MOTOKOBOI Nepeadn JaHHBIX OT
MOZENUPYIOLIETo Apa K uHTepdeiicy. JluHamuueckoe 0OHOBIEHHE
rpaduKoB NpH H3MEHEHNH ITapaMeTpoB. Peanmmsarus
UHTEPaKTUBHBIX MHCTPYMEHTOB.

[IK-2

Hroro
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5 WHTepHanmoHamu3anys,
aJlanTanus U TECTUPOBAHUE

Paznen nocesiieH Bonpocam agantanuy uaTepdeiica s paboTs
Ha pa3HbIX SA3bIKAX U B Pa3HBIX PErHOHAIBHBIX CTAHAAPTaX, YTO
ABJI€TCA 0043aTeIbHBIM TPEOOBAHUEM UL COBPEMEHHOIO
unxeHepHoro I10.

Jlexuust 8. MIHTepHAUMOHATM3ALMS ¥ JIOKAIM3alus B HHTEpdeiice
CAIIP

TexHUuecKHe acleKThl HHTEPHALIMOHAIU3ALUU. XPaHCHHE
CTPOKOBBIX PeCcypcoB B daiiax ¢popmatoB wid .json. OpraHu3amust
MOYJIS IEPEeBOAOB Ha (pOHTEHAE: PYyHKLUS [IEpeBoa,
MIOZICTAaHOBKA IMapameTpoB. [Ipobiema AIMHBI CTPOK:
PYCCKOSI3bIUHBIE TEKCTBI B cpeiHeM Ha 30% JuluHHee
AHTJIOA3BIYHBIX — TpeGOBaHI/IH K pC3HHOBOﬁ BEPCTKE, alallTUBHBIC
OTCTYIIBI, OTPAHUYEHUS Ha JUIMHY TeKCTa B KHONKax. Jlokanuzanus
YUCIIOBBIX ()OPMATOB: JECATUUHBIN pa3AeauTelb (TOUKa, 3amsTas),
¢dopmat nat u BpeMeHH. JIokanu3anus eANHNAL H3MEPEHUS:
MIJUTUMETPHI VS TI0HMBI, rpanycel Lenscus/@apenreiita.
JluHaMuyeckoe NepeKIIoueHUE A3bIKa. APXUTEKTYPHBIE PELICHUS
ULl CMEHBI sI3bIKa Oe3 mepe3arpy3ku cTpaHuisl. OCOOCHHOCTH
JIOKaJIN3aLU1 UHKEHEPHOH TEPMUHOJIOTHU. CIIOAKHBIE TEXHUYECKUE
Tepmunbl, a00pesuatypsl (PCB, SPICE, netlist), npaBuna
COKpAIllEHUH 715 pa3HbIX S3BIKOB. TecTUpOBaHUE JIOKATU3ALIUH:
IPOBEPKa KOPPEKTHOCTU OTOOPAKEHMUS JUIsl Pa3HbIX A3bIKOB,
BBISIBIICHHE MTPOOIIEM C MEpEeToHEHNEM KOHTEHHEPOB.

Jlexumsa 9. Crangaptsl, Bepcuonuposanue u rectiuposanue UL B
paMKax )],aHHOﬁ TEMbI paCCMAaTPUBAIOTCS HOPMATHBHBIC
IOKYMEHTBI, best practices ¥ METO/IbI KOHTPOJIS KayecTBa
rpa¢puueckux noacucreM CAIIP. CtangapTsl 1 HOpMaTHUBHAS
nIokyMeHTanus. TpeGoBaHusI K JOKYMEHTHPOBaHHIO
TIOJTE30BaTENbCKUX HHTEpdeticoB B mmxeHepHOM [10. CtaHgapThl
JOCTYIHOCTH JyIs obecreueHus paboThl ¢ HHTepdeicoM oei ¢
OrpaHUYCHHBIMH BO3MOXKHOCTsIMH. Atomic Design kak
METOJOJIOTHS OPraHU3alul KOMIOHEHTOB: aTOMBI, MOJIEKYJIBL,
OpraHu3MBbl, IA0IO0HbI, CTPAHULBI. APXUTEKTYPHAsI METOIOTOT S
s ppoHTeHa-poekToB. McnonszoBanue CSS-mpemnpoieccopo
Juist MoynbHOcTU ctiieit. Bepcuonuposanue Ul CemanTudeckoe
BEPCHOHUPOBaHME Ul HHTeP(EHCHBIX KOMIIOHEHTOB. Y IIpaBJICHNE
Bepcusmu API unrepdetica. OOpaTHasi COBMECTHMOCTD U
murpanuy npu ooHoseHuu UL MeToibl TecTupoBaHus
rpaduuecKux MoAcucTeM. Snapshot-TecThl. BU3yalbHbIC PETrPECCHH,
CpaBHEHHE 3TAJOHHBIX CKPUHIIOTOB € TEKYIIUM OTOOPaKEHUEM.
Unit-TecThl KOMIIOHEHTOB: U30JMPOBaHHOE TecTupoBanue Ul-
37eMeHTOB. Integration-TecThl: IPOBEpPKa B3aMMOICHCTBUS
koMIoHeHTOoB. End-to-End TecTbl. cieHapuu 01b30BaTENLCKOTO
MOBEJICHUS. ABTOMAaTH3aLUs TPOBEPKU KITFOUEBBIX
nonb3oBatenbekux myteit. Oprannzanums CI/CD st dponTeHna
CAIIP. ABToMaTHyeckas cOOpKa M 3aITyCK TECTOB MPU KaXKIOM
kommuTe. Pa3BepTriBaHne 1eMO-CTeHAA ¢ TIOCeIHel Bepcueit
uHTepdeiica. MOHUTOPUHT IPOU3BOAUTEIBHOCTH.

[IK-2

Hroro

Hroro 3a CEMECTpP

18

Hroro

18

5.3. lIpakTn4yeckue 3aHATUSA (CEMUHAPHI)

HanMenoBaHue MPaKTUYECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B TabmIe 5.3.
Tabmuma 5.3. — HauMeHoBaHMe MPAKTUYCCKUX 3aHATHN (CEMHHAPOB)

JUCIUILINHEI

Hazpanwust paznenos (Tem) HaumenoBanue npaktuueckux | TpyaoeMKocTb,
3aHATHN (CEMHUHAPOB) q

dopMupyemsle
KOMIIETCHIIUU

3 cemecTp

CAIIP

1 BBenenue B apXUTEKTYypy IIpakTuka 1. [IpoekTupoBanue 2
rpadUyYecKuX MOACUCTEM apXUTEKTyphl UHTEpPeiica u

HACTPOIKa OKPYKEHHUS.

I1K-2

Utoro 2
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2 IIpoexTupoBaHue Mopyib aBTOpU3aLUK U POJIEBAS 2 [1K-2
MOJIb30BaTENbCKUX clieHapueB |monens (UI/UX)
Y POJIEBBIX MOJIEIIEH WUtoro 2
3 Metononoruu u Tepmunan (CLI unrepdeiic) u 2 I1K-2
MHCTPYMEHTHI IPOEKTUPOBAHUS | CBSA3b C BBIYMCIUTEIBHBIM SIIPOM
UI/ux JUISL MOJIETIUPOBAHUS
CXeMOTEeXHUUECKHUH PEeIaKTop 2 [1K-2
Tonosnornyeckui pegakTop u 2 [1K-2
MEHe[)Kep KOMIIOHEHTOB
Hroro 6
4 Kpocc-miatopMeHHOCTh U | MoyJib MOJETUPOBAHUS U 2 [1K-2
UHTETpaus rpadguaeckux BU3YaJIM3alH PE3yJIbTaTOB
IIOACHCTEM NuTepHanmonanusanus U TEMbI 2 I1K-2
odopmiteHUs rpaduIeCcKOro
uHTepderica mob30BaTENs
Hroro 4
5 NHTepHannoHanu3anus, [TopTupoBanue u UHTETrpaLUs 2 [1K-2
aJIanTanys U TeCTUPOBAHHE Pa3HbIX CUCTEM IOCPEICTBOM
IPOrpaMMHBIX UHTEp(DEHCOB
TectupoBanue, BepcuonupoBanue 2 [1K-2
u JlIokyMeHTHpOoBaHHUE UHTEep(deiica
H0JIb30BATEIIS
Hroro 4
Uroro 3a cemectp 18
Hroro 18

5.4. JlabopaTopHbIe 3aHATHSA

He npeayCcMoOTpeHO y‘le6HLIM IIJTaHOM

5.5. KypcoBoii npoekT / kypcoBasi padora

He npemycMoTpeHO Y4eOHBIM IIaHOM

5.6. CamocTosiTesibHass padboTa

Buapr camocTosTenbHOM pa6OTBI, TPYAOCMKOCTb U (bOpMI/IpyeMHe KOMIICTCHI WA ITPCACTABJICHLI B

tadyuue 5.6.
Tabauma 5.6. — Buabl camocToaTenbHON paboThl, TPYAI0EMKOCTh U (hOPMHUPYEMble KOMIIETSHIIUN
Bunnl
HasBanus pasnesnoB (Tem) CAMOCTOSTILHO Tpynoemkocts, | Dopmupyembie Dopmbl
JTUCIUITAHBI q KOMIIETEHIINH KOHTPOJIS
paboThl
3 cemecTp
1 Beenenue B apxutektypy |IloaroroBka k 3auery 12 [K-2 3auét c
rpaduuecKux MmoACHCTEM C OILIGHKOU OIICHKOU
CAIIP [ToaroroBka K 6 [IK-2 TecTupoBaHue
TECTUPOBAHUIO
Hroro 18
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2 IIpoexTupoBaHue IToaroroBka k 3aueTy 12 [K-2 3auét c
10JIb30BaTENbCKUX C OLIEHKOM OLICHKOM
CIICHApUCB M POJICBBIX ITonroroBka k 6 I1K-2 TectupoBanue
Mojienen TECTHPOBAHUIO
Hroro 18
3 Metononoruu u ITogroroBka k 3aueTty 12 [K-2 3auét c
UHCTPYMEHTBI C OLICHKOM OLICHKOU
npoexTupoBanus UI/UX [MoaroroBka K 12 [K-2 TecTupoBanue
TECTUPOBAHUIO
Hroro 24
4 Kpocc-muatdpopmennocts |[loaroroska k 3auety 12 [K-2 3auét c
Y MHTETpanus rpadueckux |C OIEHKOH OLICHKOM
OJICHCTEM IToaroroBka k 12 [1K-2 TectupoBanue
TECTUPOBAHUIO
Hroro 24
5 NnrepHannonanusanus, |lloxroroska k 3auery 12 [K-2 3auét c
aZanTauys U TECTUPOBAHUE | C OLIEHKOU OLICHKOM
IToaroroBka k 12 [1K-2 TectupoBanue
TECTUPOBAHUIO
Hroro 24
Hroro 3a cemectp 108
Hroro 108

5.7. CooTBeTcTBHE KOMIIETEHUMH, (POPMUPYEMBIX PH U3YUYEHUU TUCUMUIIIMHBI,
U BU/0B 3aHATHI

CoOTBETCTBHE KOMHCTCHHHﬁ, q)OpMI/IpyeMbIX IIpu U3yUYCHUU OUCHUILINHBI, 1 BUIOB 3aHATHH

MpeACTaBICHO B TabuIe S5.7.

Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX IPU U3YUYEHUHU AUCLUUILINHBI, U BUIOB

3aHSATHN

dopmupyembie KOMIETEHIIMH

Bunpl yueOHOI nesTebHOCTH

Jlek. 3an. |IIpaxk. 3aH.

Cawm. pad.

DopMbI KOHTPOJIA

I1K-2

- -

+

3auét c oueHkoi, TectTupoBaHue

6. PeiiTunronas cucrema AJISl OHCHKH YCIIEBAEMOCTH Oﬁy‘{alOIHI/IXCH

6.1. basibHbIe OLeHKH /151 JopM KOHTPOJIA

bannbHbIe oneHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6.1.
Tabmuia 6.1 — banipHbIE OLIEHKH

. . | MakcumanbHbIi Oamt
MakcumanbHbII MaxkcuManbHBIN
3a IEPUOJ MEXKIY Bcero 3a
DopMBI KOHTPOJIS 6amn Ha 1-y1o KT ¢ 0aJut 3a epuos
2KT u Ha KoHeIl CEMECTp
Hayaja ceMecTpa mexay 1KT u 2KT
cemecTpa
3 cemecTp
3auéT ¢ OlLICHKOU 15 15 20 50
TectupoBaHnue 15 15 20 50
Hrtoro makcumym 3a 30 30 40 100
nepuo
Hapacraromum ntorom 30 60 100 100
6.2. Ilepecuer 0a/110B B OLICHKH 32 TEKYIIH KOHTPOJIb
11
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[TepecueT 6anIoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MIPEACTABIICH B TabmuIe 6.2.
Ta6mmia 6.2 — Ilepecder 6aIoB B OIEHKH 32 TEKYIINI KOHTPOJIb

Bamibl Ha 1aTy TEKy1Iero KOHTPOIs Onenka

>90% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK

Ot 60% 10 69% OoT MakcuManbHOI cymMMbI OaioB Ha naty TK

N |W | B~

< 60% oT MakcUMalIbHOI cyMMBbI OaiioB Ha gaty TK

6.3. [lepecuer cyMMBbI 02/1JI0B B TPAAUIIMOHHYI0 M MEKIYHAPOAHYI0 OLIEHKY

Hepecqu CYMMbI 0aJlJIoB B TPaAUIIMOHHYIO U MCKAYHAPOAHYIO OLICHKY IIPCACTABJICH B Ta6J'II/II_Ie

6.3.
Tabmuua 6.3 — [lepecyer cyMMBbI 0aJUIOB B TPAIUIIMOHHYIO U MEXKIYHAPOIHYIO OIICHKY
Hroroas cymma 6asios,
Onenka YUYUTBIBACT YCIICITHO CIAaHHBIN Onenka (ECTS)
IK3aMeH
5 (oTnU4HO) (3aYTEHO) 90—-100 A (0TAN4HO)
4 (xopo1o) (3a4TEHO) 85 -89 B (ouens xopomuio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTBOPUTEIHHO)
3 (yAOBIETBOPUTENHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6anmos F (meynoBnerBoputeabHO)

7. YueOHO-MeToAuYecKoe 1 MH(OpPMAIIHOHHOE o0ecTeuyeHne TUCIUITHHBI
7.1. OcHOBHas JqUTEpaTypa

1. Mangen, T. Paspaborka monbs3oBatenbckoro uHTepdeiica / T. Mannen. — Mocksa : JIMK
IIpecc, 2007. — 418 c. [DnekrponnbIit pecypc]: — Pexxum nocryma: https://e.lanbook.com/book/1227.

2. CrasnHo, ®@. Figma npoekTupoBaHue U MPOTOTUIIMPOBaHNE HHTEPPEicoB : pykoBoacTBO / D.
CrasHo ; nepeBoa c¢ anrauiickoro B. C. fluenkoBa. — Mocksa : JIMK IIpecc, 2024. — 370 c.
[DnexTpoHHEI pecypc]: — Pexxum goctyma: https://e.lanbook.com/book/456791.

3. Jlope, A. IlpoektupoBanue BeO6-API : pykoBoacTso / A. Jlope ; mepeBox ¢ anrymiickoro /1. A.
benukoBa. — Mocksa : [IMK Ilpecc, 2020. — 440 c. [DnexTpoHHBIHN pecypc]: — Pexum mocryna:
https://e.lanbook.com/book/179498.

7.2. lonoJTHUTEIbHAS JIUTEPaTypa

1. 'oma, X. UML. IIpoexTupoBaHME€ CHUCTEM pEAJbHOTrO0 BPEMEHHU, MAPAJIIEIbHBIX M
pacrpeieIeHHbIX MPUoKeHui : yueOHoe nmocobue / X. 'oma ; nmepeBoj ¢ anrnuiickoro H. Myxuna. —
2-e u3n., an1. — Mocksa : JIMK Ilpecc, 2023. — 700 c. [DnexkTpoHHbIi pecypc]: — Pexum goctyna:
https://e.lanbook.com/book/519392.

2. Suues, B. B. Pa3zpabotka web-crpanun nva HTML, CSS u JavaScript : yue6HOe ocoOue amus
By30B / B. B. SInneB. — Cankrt-IletepOypr : Jlanb, 2024. — 148 c. [DnexTpoHHBI pecypc]: — Pexum
nocrtymna: https://e.lanbook.com/book/422462.

3. Mumnsses, P. III. CkpuntoBslie s3b1ku web-nporpammupoBanust (JavaScript, PHP, html/CSS) :
yuyebHo-MeToauueckoe nmocobue / P. III. Munsazes. — Kazanp : KHUTY-KAU, 2022. — 60 c.
[2nexTpoHHBI pecypc]|: — Pexxum goctyma: https://e.lanbook.com/book/399557.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s3aTesIbHbIE YUeOHO-METOAMYECKUE MOCOOUSI

1. bananoB, A. H. IlporoTunupoBanue u pa3paboTKa MOJIb30BATEIBCKOTO HHTep(eiica:
ontumuianus UX : yueOHOe mocobue ans By3oB / A. H. bamanoB. — 2-e u3sn., ctep. — CaHKT-
[Tetepbypr : Jlaaw, 2026. — 220 c. [DaexkTpoHHBIN pecypc]: — Pexum pgocrtymna:
https://e.lanbook.com/book/515090.
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7.3.2. Y4yeOHO-MeTOAUIECKHE ITOCOOUS JIsl JINII
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B

Y4ebHO-MeToAnUeCKIEe MaTepUabl s CAMOCTOSTEILHON U ayJUTOPHOI paboThl 00yYaromuxcs
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (hopMax,
a/IalITUPOBAHHBIX K OTPAHUYCHUSIM UX 3I0POBbS U BOCTIPUITHS HHPOPMALIUH.

Jost i ¢ HapylIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst U ¢ HApyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOH (opme.

J1st i1 ¢ HAPYIIEHHSIMU OTIOPHO-IBUTATEIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHATIbHBIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

[Ipu U3yuyeHUU OUCHUILIMHBI PEKOMEHIyeTCs 00palaThbCsi K COBPEMEHHBIM 0a3aM JaHHBIX,
MHPOPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkpbIT gocTy:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE U POrpaMMHoOe odecrnedyeHre JUCHUIITIHHbI
8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPaMMHOe oOecriedeHue 1JIsl JeKIUOHHBIX 3aHATH I

Jlnst mpoBeneHUs 3aHATUN JEKIIMOHHOTO TUIA, IPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTALU,
TEKYILEro KOHTPOJISI ¥ IIPOMEKYTOYHOH aTTeCTAllMN UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymibl, 000pyJOBaHHAs JOCKOM U CTaHIAPTHOW yueOHOM
Mebenblo. MiMeroTes MynbTUMeInitHOe 000pyT0OBaHUE U yueOHO-HATIIAHbIE TTOCOO0US, 00eCTIeYrBaIOIINe
TEMATUYECKHE NIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepuajibHO-TeXHHYECKOE U IPOrpaMMHOe olecriedeHne Uil MPAKTHYEeCKUX 3aHATHI

VY4ebHo-HayuHas JabopaTopus MPOMBIIUIEHHOTO AU3aiiHa: yuyeOHast ayIuTOpHUsl UIsl IPOBEACHUS
3aHATUHN JICKIIMOHHOTO THUIa, ydyeOHasi ayIUTOpUS IJId MPOBEACHUS 3aHATUN MPaKTUYECKOTO THIIA,
MOMELIeHUe AJs MPOBEICHUs T'PYNIOBBIX U MHAMBUIAYAJIbHBIX KOHCYJIbTAlUil, MOMEIIEHUE IS
MPOBEJICHUS TEKYILEro KOHTPOJS U MPOMEXYTOUHOM aTTecTaluu, MOMENIeHUE sl CAaMOCTOSTEIbHOM
pabotsr; 634034, Tomckas obmacts, T. Tomck, Bepmmnauna ynuma, 1. 47, 224/1 ayg.

Onucanue uMeroerocs 000pya0BaHus:

[Tanens narepaktuBHass LMP7502ELN Lumien 75EL 1 mT.

Monutop 27" 15 mir.

Cucremnsrii 610k 1 15 mT.

KommuiekT cnieruanu3npoBaHHON yueOHOU MeOeTn

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmMHoe obecrieueHue:

- Adobe Acrobat Reader;

- Microsoft Windows 10 Pro;

8.3. MaTepua/ibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecnedyeHue 1Jisl CaMOCTOSATEeIbHOM padoThI

Jlist caMoCTOSTeNbHOU pabOThl UCTIONB3YIOTCS YUeOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacCIIOJIOKEHHBIE TI0 aJpecam:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnekr, 1. 40, 101 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yn. KpacHoapmetickas, 1. 146, 107 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmanna ynuna, a. 74, 130 ayn.

Onucanrie UMEIOIIErocss 000pyI0BaHUS:
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- yueOHast MeOeb;

- KOMIIBIOTEPHI;

- KOMITBIOTEPHI MOAKIIOYEHBI K ceTH «HTepHEeT» M 00ecrneunBaloT AOCTYN B JICKTPOHHYIO
nH(popmManmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeyeHp mporpaMMHOTO 0OECTICUCHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mns Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuaJIbHO-TeXHHYECKOE 00ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHue AMCHUIUIMHBI JIMIAMH ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAJIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 00YUEHUS OOILEro U CeHUaIbHOr0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/mepenaun yueoHoi HHOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENoAaBaHus
U1 00y4aroUUXCs C MHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayAuTOpHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapyUIeHHeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOH, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHsA MPETyCMOTPEHO MCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX OOBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiila Ha dKpaHe) MPH MOMOIIM BUACOYBEIUUYUTENEH I KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIC YCTPOMCTBA BBOAA MH(MOPMALUU M APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGopMaIuu B JOCTYIHBIX opMax, MOOMIBHON CHCTEMbI 00y4YeHUS IS
JIIOJeY ¢ MHBAJUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3allMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xanue OLEHOYHBIX MATEPHUAJIOB JI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONB3YIOTCS OIICHOYHBIE MaTepualbl, MpeCcTaBlIeHHbIe B Tabuure 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Haspawmi pasaeinos (tem) PopwmHpyemie ®opmebl koHTpOJst | OnieHounbie MaTepuansl (OM)
JUCLUILIAHEI KOMIIETCHIINH
1 BBeneHue B apXuTeKTypy [1K-2 3auér c ouenkoil  |IlepedyeHp BonpocoB s
rpa¢uueckux noacuctem CAIIP 3a4era ¢ OLCHKON
TecTtupoBanue [IpuMmepHBIil nepeyeHb

TECTOBLIX 3aJaHuN

2 ITpoexTupoBanue [1K-2 3a4ét c onleHkoil  |[lepeuenn BOpOCOB 1Jist

II0JIb30BATEIbCKUX CLIEHAPHUEB U 3a4eTa C OLEHKON

POJICBBIX MOAETeH TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI

3 Meroposoruu u [IK-2 3auét c ouenkoit  |Ilepedenp BompocoB it

MHCTPYMEHTBI IPOEKTUPOBAHUS 3aueTa C OLEHKOM

UI/UX TectupoBanue [IpumepHBIii nepedeHb
TECTOBBIX 3a/laHUN
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4 Kpocc-matpopmennocts u - |I1K-2 3auét c ouenkoil  |Ilepedyenp BonpocoB s

MHTETpalus rpaguueckux 3a4eTa ¢ OLCHKON

ITOACUCTEM TectupoBanue [IpumepHbIii IepedeHb
TECTOBBIX 3aJaHUN

5 MHTepHaunoHaIn3anus, [1K-2 3auér c onenkoit  |Ilepeuennb BompocoB Jist

aJlanTanus U TECTUPOBAHUE 3a4eTa ¢ OLIEHKOM

TecTtupoBanue [IpumepHBIil nepeyeHb

TECTOBBIX 3aJIaHUN

[lkana oneHku cHOPMUPOBAHHOCTU OTIEIbHBIX IUIAHUPYEMBIX PE3yJIbTaTOB O0y4YEeHUS IO
TUCIUIUIMHE TpUBeeHa B Tabmuie 9.2.
Tabnuua 9.2 — lllkana oueHku cOPMUPOBAHHOCTH IUIAHUPYEMBIX PE3yJIbTATOB OOy4YECHHS IO

JUCHUILIMHE
®opmynupoBka TpeOOBaHUM K CTeeHU C(HOPMUPOBAHHOCTH
Ouenka Bbamnel 3a OM TUTAHUPYEMBIX PE3yJIbTaTOB 00YUYECHHS
3HATh YMETh BIIAJICTh
2 <60% ot OTCYTCTBHE 3HAHHI OTCYTCTBHE OTCYTCTBHUE
(HEYTOBJIETBOPUTEIHLHO ) | MAKCUMAIBLHOM | MIIH (hparMeHTapHbIE YMEHHUH HITH HaBBLIKOB HJIH
CyMMBI 0aJIIOB 3HAHUS JaCTHIHO (dbparmeHTapHbBIC
OCBOEHHOE MpUMEHEHNE
yMeHHue HAaBBIKOB
3 ot 60% 1o o01111e, HO He B LIEJIOM YCIICILIHO, B LIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYypUPOBAHHbBIE HO HE YCHEIIHOEe, HO He
MaKCHUMaJIbHOH 3HAHUA CHCTEMATHYECKH | CHCTEMATHYECKOE
CyMMBbI 0aJIOB OCYIIECTBIISIEMOE MIpUMEHEHNE
yMEHHE HaBBIKOB
4 (xopor10) ot 70% 1o c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue YCHENIHOE, HO yCHEUIHOEe, HO
MaKCHMaJIbHOM OTJEIBHBIC cojieprKalue coJiepxarine
CyMMBI 0ayuIoB | mpoOIeMbl 3HAHUS OT/ENbHBIE OT/ACIbHBIC
poOeITbl yMeHHe poOeITbI
MPUMEHECHHE
HAaBBIKOB
5 (oTIM4HO) >90% ot c(hOopMHUpPOBaHHbBIE | CHOPMUPOBAHHOE YCHEIIHOE U
MaKCUMAaJIbHOM | CHCTEMAaTHYECKHUE yMeHHue CHCTEMaTHUIECKOE
CyMMBI 0aJIIOB 3HAHUA MIPUMCHCHHE
HaBBIKOB

[Tkana KOMIJIEKCHOW OLIEHKH CpOPMHUPOBAHHOCTH KOMIETECHIUI MpHuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — [llkana KOMIJICKCHOM OIIEHKH C(HOPMUPOBAHHOCTH KOMITETEHITUI

Onenka ®opmysnpoBKa TpeOOBaHUH K CTENEHN KOMIIETEHIINN

2 He nMeet He0OXOAMMBIX MTPEACTABICHHUI O MTPOBEPSIEMOM MaTepuase
(HEyAOBIETBOPUTENBHO) | UJIU
3HaTh HA YPOBHE OPUEHTHPOBAaHMS, NIpe/icTaBleHuid. O0yJaromuiics 3Haet
OCHOBHBIC MPU3HAKH WM TEPMHUHBI U3y9IaEMOTO dJIEMEHTA COACPKAHMSI, UX
OTHECEHHOCTH K ONPEJICIICHHON HayKe, OTPAC/Id WK 00bEKTaM, y3HACT B
TEKCTax, N300pKEHUSIX WU CXeMaX U 3HAET, K KAKMM UCTOYHUKAM HYKHO
oOpamiarbest s 0oJiee eTaabHOrO er0 YCBOCHHUS.
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3 3HaTh U YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOy4Jaronmxcs 3HaeT
(YIOBJIETBOPUTENHHO) |M3YUYEHHBIN 3JIEMEHT COACPKAHUS PENPOYKTUBHO: IPOU3BOIHHO
BOCITPOM3BOIUT CBOU 3HAHUS YCTHO, MUCbMEHHO UJIU B JIEMOHCTPUPYEMBIX
JIEUCTBUSAX.

4 (xoporo) 3HaTh, YMETh, BIAJCTh HAa AHAJUTHYECKOM YPOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3YYEHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAaHUYECHUS, UCTOPHUIO U
MEPCTIEKTUBBI Pa3BUTHUS U OCOOEHHOCTH IS Pa3HbIX OOBEKTOB YCBOCHHUSI.

5 (0TIMYHO) 3HaTh, yMETb, BIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiics 3HaeT
W3YYEHHBIHN 2JIEMEHT COAEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10KA3aTEIbHO
BOCIIPOM3BOAMT CBOU 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
NEHCTBUAX, YUYUTHIBAS U YKa3bIBasl CBA3U U 3aBUCUMOCTU MEXIY 3TUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKAaHUS AUCLHUIIIMHBI, €T0
3HaYUMOCTb B COJIEP’KAHUN JUCLMUILINHBIL.

9.1.1. IlpuMepHBbIi NepeYeHb TECTOBbIX 3aaHUH

1. Kakoii apXUTEKTypHBIH NaTTEPH MPEAINO0JaraeT akTUBHOE MCII0JIb30BAaHUE MPUBSI3KU JaHHBIX
(data binding) Mexy MOJENbIO U MPEACTABICHHEM, YTO OCOOCHHO YIO0HO JIJIsl peain3aluu
cnoxHbIX uHTEepdeiicoB CAIIP ¢ G0IbIINM KOJTUYECTBOM B3aMMOCBSI3aHHBIX SJIEMEHTOB?

1. MVC (Model-View-Controller)

2. MVP (Model-View-Presenter)

3. MVVM (Model-View-ViewModel)

4. PAC (Presentation-Abstraction-Control)

2. B merogonoruu JTBD (Jobs to be Done) npu npoektupoBanuu unrepderica CAIIP ocHoBHOE
BHUMAaHUE YJENAETCS:

1. BusyanbHOIi 5cTeTHKE U LIBETOBBIM peIIeHUsIM uHTepdeiica

2. IIpou3BOAUTEIBHOCTH PEHIEPUHTA rPahUIeCKUX 0OBEKTOB

3. IloHumaHuIo0, KaKue 3a/1a4y M0JIb30BATEb «HAHUMAET» ISl BBIIOJIHEHHUS C IOMOLIBIO
10

4. KonuyecTBy mosib30BaTeleii, OTHOBPEMEHHO pabOTAIOIUX B CUCTEME

3. B konrekcre TectupoBanus Ul meron Snapshot-rectupoBanus npeaHasHadeH s

1. IIpoBepku MPOU3BOAUTENLHOCTH HHTEP(delica MpH OOIBIINX HATPy3Kax

2. BpisBiIeHMS BU3YyaJbHBIX PErPECCHUM MyTEM CpPaBHEHMUS TEKYILETO CKPUHIIOTA C
3TaJIOHHBIM

3. TectupoBaHust 6€30MaCHOCTH aBTOPU3ALUH U ayTEHTU()UKALUU

4. TIpoBepku KoppeKTHOCTH paboThl WebSocket-coenaenunit

4. UTto W3 MEepEeUYUCIECHHOTO SBISETCS OTIWUYHTENbHOU ocobeHHOCThIO E2E (End-to-End)
tectupoBanus Ul?

1. TecTsl BBIMOJHSIOTCS HW30JUPOBAHHO JUISL KaXJ0T'0 OTIEIbHOIO KOMIIOHEHTA
uHTepdeiica

2. TecTbl NpOBEPAIOT MOJIHBIE 10JIB30BATEIBCKUE CLIEHAPUU B CpElle, MAKCUMAJIbHO
NpUOIMKEHHOM K peanbHOI

3. TecTbl BBIMOJHAIOTCS TOJBKO Ha ATane cOOPKH MPOEKTa W He TPeOyIoT 3amycka
Opay3epa

4. TecTsl NpPOBEPSIIOT TOJbKO BHEIIHUM BUJ 3JIEMEHTOB 0€3 NPOBEPKU HUX
(GYHKIIMOHATTBHOCTH

5. Ipu npoektupoBannu UX aiig MHKEHEpa-pacyeTynka 0co00e BHUMAHHE CIENYET yACNATh
CHIKEHUIO KOTHUTUBHOM Harpy3ku. Kakoil u3 nepeuncienusix noaxonos HE crnocobcTByeT
CHM)KEHHIO KOTHUTUBHOW Harpy3ku?

1. I'pynnupoBKa CBsI3aHHBIX IAPAaMETPOB Ha ITAHEIU CBOWCTB
2. Vcnonb3oBaHKe LIBETOBOTO KOJMPOBAHUS JUIsl KPUTUUECKUX 3HAUEHUI
3. Pa3memenue 60JbIIOTO0 KOJMYECTBA WHCTPYMEHTOB Ha OJHOW maHenu 0Oe3
IpyNIIHAPOBKU
4. Otobpaxenue nporpecc-06apa 1Jis ATUTEIbHBIX ONepaluii CUMYJISLUN
6. Kakoe yrtBepxaenue o BepcuonupoBanuu Ul (uHTepdeiica monb3oBaTens) sSBISETCS
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KOPPEKTHBIM?
1. Bepcuonuposanue Ul He TpeOyeTcs, Tak Kak HHTEpQEHC N3MEHIETCS TOIBKO Ha dTare
pa3paboTKu
2. Bepcuonuponanue Ul ocyiecTBisieTcs Mo TeM ke NpaBujiaM, YTO U BEPCUOHUPOBAHUE
API, ¢ ucnonezoBanmeM SemVer
3. BepcuonupoBanue Ul BBITIOIHSETCS TOIBKO JUIsI MOOMIIBHBIX BEPCUN TTPHIIOKEHUT
4. BepcuonupoBanue Ul He cBsA3aHO ¢ BEPCHOHUpPOBAHHMEM OdKEHIAa U MOXKET
BBITIOJTHATHCS HE3aBUCUMO 0€3 KaKoW-1100 KOOpIMHAIIUI
7. Kakoil ”HCTpPYMEHT WJIM TEXHOJIOTHS MO3BOJISAET BBIMOJIHIATh KoJ Ha C++ HEMOCPEACTBEHHO B
Opay3sepe U1 BBITTOJTHEHUS TSKENBIX pacueToB B BeO-Bepcuu CAIIP?
1. Electron
2. WebAssembly
3. Node.js
4. Django
8. Ilpu pazpaborke Ul Kit g CAIIP, o6wenunsironieid monynu Ha Python, C++ u JavaScript,
OCHOBHas 11eJ1b co3AaHus eauHoi Design System 3akitouaercs B:
1. O6ecnieyeHnn BU3YaIbHOW KOHCHUCTCHTHOCTH MHTepdeiica Ha Bcex miatrhopMax u
MOJYJISIX
2. YnpouleHuu npouecca aBTOpu3aiiy mojab30BaTenei
3. VYBenuuenun ckopocTtH padoTsl cumynsatopa NGSPICE
4. CHwxkeHnH TpeOOBaHUH K KBATH(PUKAINK Pa3padOTIMKOB
9. B kakom u3 crienapueB ucnonb3zoBanus CAIIP untepdeiic komannnoi crpoku (CLI) saBnsercs
MPEANOUYTUTENBHBIM 110 CpaBHEHUIO ¢ rpaduyeckum uHTepdeiicom (GUI)?
1. Ilpu 0OyueHnn HOBBIX MOJIb30BaTENIEH PabOTE C CUCTEMOM
2. Ilpu BBIMOJTHEHUHW TAKETHOW 00pabOTKM M aBTOMAaTHU3MPOBAHHBIX pacuyeToB 0Oe3
y4acTus IOJIb30BaTEINs
3. Ilpu BU3yasbHOM NMPOEKTUPOBAHUH TOMOJIOTHH NEYATHOM TIIaThI
4. Ilpu npocMotpe 3D-Mozeneit KOMIOHEHTOB
10. YTo M3 mepeuncaeHHOTO SBISACTCS MPUMEPOM He(YHKIIMOHAILHOTO TPpeOOBaHUs K rpaduyecKon
noncucteme CAIIP?
1. BO3MOXHOCTh MIEpPETaCKUBATh KOMIIOHEHTHI Ha cXeMy ¢ rmomoinbio Drag-and-Drop
2. Tonnepxka dopmata daiinos .sch mis ummopra cxem
3. Bpewms oTkinka uHTepdeiica mpu nepeTacKuBaHUM JOJDKHO COCTABIAThH HE Oosee 16
Mc (60 FPS)
4. B03MOXHOCTB 2KcIiopTa cxeMbl B hopmat PNG
11. IIpu cozmanuu CIJM (Customer Journey Map) nns unxenepnoir CAIIP ocHoBHas 3amava
3aKJII0YaeTCs B!
1. Coznanuu nndorpaduku ¢ npeacTaBiIecHueM Au3aH ctuis [10
2. Buzyanuzauuu myTH MOJb30BaTeNs C BbIICICHUEM 3TAIlOB, TOYEK KOHTAKTa U 0OJIEBBIX
TOYEK B3aUMOJIEUCTBUS C CUCTEMON
3. Omnpenenenuu ctpykrypsl Ul Kit u mu3aitH cucTemMbl MpoeKkTa
4. Busyanu3aiuu BBITIOJHEHHUS OCHOBIO Ipoiiecca padoTsl neneBoro [10, Hanpumep
cumyisinuu NGSPICE
12. Tlpu peanu3anuu CXEMOTEXHHYECKOTO peaaKkTopa Ha BeO-matdopme aisi oToOpaKeHUs
0ombII0T0 KOJTmuecTBa KoMnoHeHToB (Oosiee 1000) Hanbosee 3¢ heKTUBHBIM TOIX0I0M C TOUKH
3peHUs NPOU3BOAUTEIHLHOCTH SBISETCS:
I. OTpucoBka BCe€X KOMMNOHEHTOB B BHUAE OTAEJbHBIX DOM-371€eMEHTOB C
HCIOJIb30BaHHUEM a0COTIOTHOTO MO3UIIMOHUPOBAHUS
2. Wcnonp3oBanne Canvas ¢ peanusaiieil BUpTyaTu3aluy (PeHISPUHT TOJBKO BUIUMOMN
obracTn)
3. HUcnonbs3oBanue Tabaunbl HTML nist XxpaHeHus] KOOpAUHAT KaXK0TO KOMITIOHEHTA
4. OTpHCOBKa KaKI0TO KOMIIOHEHTA B OT/ICIILHOM iframe
13. Kakoil U3 mepedyuclIeHHBIX METOJOB SBISIETCA HanmOojee MOAXOMSAIMMNM IS peaanu3aiuu
bynkunn «Otmena/llosrop» (Undo/Redo) B rpadmueckom pemxaktope CAITP?
1. CoxpaHeHHe MOJHOTO COCTOSHUS XOJicTa B BUAE cepuanu3zoBanHoro JSON nocie
KaXKI0ro JEeHCTBUA
2. Wcnonws3oBanue nmarrepHa Memento ¢ COXpaHEHUEM COCTOSIHUSI OOBEKTOB B UCTOPUU
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KOMaH]

3. KonupoBanue Bcex 0OBEKTOB Ha XOJCTE B OTACIbHBIM MacCHUB HPH KaXJIO0M
W3MEHEHUHU

4. Vcnonp30BaHUE CUCTEMHOTO Oydepa oOMeHa JJI1s XpaHEHUSI UCTOPUU U3MEHEHUH

9.1.2. IlepedyeHb BONPOCOB /ISl 324€Ta C OLEHKOM

1. Kaxoii nogxon siBnsiercst HanOosuee 3((HEKTUBHBIM ¢ TOYKU 3PEHHUS MPOU3BOAUTEILHOCTU MPU
pean3anuy CXeMOTEXHUYECKOT0 peakTopa Ha BeO-maTdopme JUisi 0TOOpaKeHHUsT OOBIIOr0o
KOJIM4ecTBa KOMITIOHEHTOB (00see 1000)

2. Kakoi#l u3 mepeduciIeHHBIX METOJ0B ABJsAETCS Hauboliee MOAXOIAIIUM I pealn3anuu
¢yukuun «Ormena/llosrop» (Undo/Redo) B rpaduueckom penaxrope CAIIP?

3. IIpu noptupoBanuu BeO-unrepdeiica CAIIP Ha geckrom-miarpopMmy ¢ UCIOIB30BAHUEM
Qt/QML, xakue 31eMeHTsl BeO-uHTEepdeiica TpedyoT HanbobIIeH agantanumu?

4. Kakoe M3 MepevyrCICHHbIX YTBEPKICHUN O COXpPAaHEHHUH I0JIb30BATEIbCKUX HACTPOEK (TeMa,
A3BIK, MOJIOKeHUe naneneil) B Beo-untepgeiice CAIIP sBisiercss KOppeKTHbIM?

5. Ilpu peanuzanuu nHCTpyMeHTa «CoeauHUTENbHBIE MPoBoaa» (Wire) B CXeMOTEXHUUYECKOM
peaaxkTope, Kak cieayeT OpraHM30BaTh MPOBEPKY BO3ZMOXHOCTH COCJUHEHUS MEXIY IBYMS
BBIBOJIAMH KOMIIOHEHTOB?

6. Kakoii moaxoxa siBIsieTCS ONTUMAJIbHBIM B OpraHU3allMKM B3aUMOJEHCTBUS MPU WHTErpalluu
MOJyJISl CUMYJISILIUH, ¢ BeO-uHTEepdeiicom Ha JavaScript uepes REST API?

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercs B GopMme, MPeroiaraliiei caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIILYIO POJIb
B XO/I€ BCETro Y4eOHOro mpolecca.

HauaTp uzydeHue quCHHUIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOJUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas padoTa CTyeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOEHHUS MaTepHaia He0OX0IUMO PEryJIspHO
obOpamaTbcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailTe YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIEeTOCTYTHBIMU UHTEPHET-NIOPTaIaMU, COACPKAIIUMHU
HAay4YHO-TIONMYJSPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHOW AMCUUILITUHBIL.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM Ay
WHAUBUAYATbHOTO TOHMMAaHUS U OCBOEHHS MaTepuajia, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BbIICHUTH UX
3HaYeHHE JIJIsl IOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U U3YUYEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUWBUIyaIbHbIE KOHCYJIbTAIlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuunavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB M 3anucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM
YKypHaJIe Mo TUCIUILUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM JIUIsl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU
3/10POBbsI H HHBAJINI0B

Jus nun ¢ OrpaHUYEHHBIMU BO3MOJMKHOCTSIMH 3J0POBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLIEHOYHBIE MaTepHabl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHalibl OLEHUBAHUA IJs JHUIl C OTPAaHHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSI U MHBAJIUOB
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Kareropuu oby4aromuxcs

Buasl 1ooHUTENEHBIX OLEHOYHBIX
MaTepHuaioB

q)OpMI)I KOHTPOJIA U OLICHKHU
pe3yIbTaTOB OOYUECHHUS

C HapylIeHHsIMU cllyXa

TecTbl, TUChbMEHHBIC
CaMOCTOSTENIbHBIE PAOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE pabOThI

[IpenmyniecTBEHHO TUCHbMEHHAS
MpoBepKa

C HapyLIEeHUAMU 3pEHUS

CobecenoBaHue 1o BOIIPOCaM K
3a4eTy, ONpoc MO TePMUHAM

[Ipeumy1iecTBEHHO yCTHas
poBepKa (MHIUBUYaTBHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO alapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, TMCbMEHHbBIE
CaMOCTOSITENIbHBIE PaOOTHI, BOITPOCHI

K 3a4eTy

[IpeumyiecTBEHHO
JUCTAaHIMOHHBIMU METOIaMH

C orpaHU4YeHHUSIMHU 110
o01IIeMe IUIINHCKUM
MOKa3aHHUIM

TecTbl, THCbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipenmy1iiiecTBEHHO MPOBEpPKa
METOJIaMH, ONPEIEISIOIIMMHUCS
UCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT

MIPOBEPKH

9.4. MeToauuecKkue PEKOMEHIAIUHA MO OCHOYHBIM MaTepuadamM AJd JUIl ¢ OrPpAaHUYCHHBIMHA
BO3MOKHOCTSAAMH 310POBbA U HHBAJINI0B

Jist Ui ¢ OTpaHUYEHHBIMH BO3MOYKHOCTSMH 3JI0POBbS U MHBAJIHUIOB MPEAyCMaTPUBACTCS
nocTymnHas popMa npeaoCTaBICHHs 3aJaHHIA OIICHOYHBIX CPEIICTB, & UMEHHO:

— B Ie4aTHou (opme;

— B Ie4aTHOH (hopMe ¢ YBEITUYCHHBIM IIPUPTOM;

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— METOJIOM YTCHUS aCCUCTCHTOM 3aJ]aHHs BCITYX;

— MPEIOCTaBICHHE 3aIaHNUs C UCIIOJIB30BAHUEM CYPJIOTIEPEBO/IA.

JIumam ¢ orpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl U MHBAIUIAM yBEIHMYHBACTCS BPEeMsl Ha
MOJATOTOBKY OTBETOB Ha KOHTPOJIbHBIC BOMPOCHI. [[s Takux oOydaroIIMXcs MpeaycMaTpUBaeTCs
nocTymnHas popMa npeoCTaBICHH OTBETOB HA 33aJJaHHs, 2 UMEHHO:

— MUChMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBJICHUE OTBETOB YCTHO.

[Ipouenypa oneHUBAHHUS PE3yIbTATOB OOYYCHHUsS JHUIl C OTPAHUYCHHBIMHU BO3MOXKHOCTSIMHU
3I0pPOBbSI U MHBAIUOB 0 JAUCIUILIMHE TPEIyCMaTPUBACT MPEAOCTaBlIeHUE HHPOopManuu B hopmMax,
aJIalITUPOBAHHBIX K OTPAHUYCHHSIM UX 3JI0POBbsI U BOCIIPHATHSL HH(POPMAIIUH:

Jst i ¢ HapyIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I€YaTHOW (hOpMe YBEIUICHHBIM IPUPTOM.

Jst i ¢ HApyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

J1s i1 ¢ HAPYIIEHHUSIMU OTIOPHO-IBUTATEJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

[Ipu HEOOXOMMMOCTH JJISI JUIl C OTPAHHUYCHHBIMU BO3MOXKHOCTSIMH 3J0POBbsI U MHBAJIHJIOB
mpoIielypa OlCHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOXKET MPOBOJAUTHCS B HECKOJIBKO 3TATIOB.

CornacoBaHa Ha noptane Ne 85753 19



JIMCT COI'JTACOBAHUA

Paccmotpena u onobpena Ha 3acemannu kadenpsr [TAL

nporokoa Ne 3 or«21 » 10 2025T.

COI'TACOBAHO:
JomKHOCTD Wunnwmanel, pamumus IMoamuce
3aBemyromnuii Beiryckaromeit kag. [T A.C. Ilepun CormnacoBaHno,
a0f1668d-d020-4ff4-
9a8a-4ffde15b36fe
3aBenytomuii obecrneunBatomeit kag. [T A.C. Ilepun CornacoBaHno,
a0f1668d-d020-4ff4-
9a8a-4ff4el5b36fe

HavanpHuk y4eOHOTO yripaBiacHUs I'.A. Lon CornacoBaHo,
8a5745e4-63a0-4946-
bbb0-ce4977acl13e

IKCIIEPTHDI:

Houent, kap. CBUuKP A.C. Ilepun CornacoBaHno,
a0f1668d-d020-4ff4-
9a8a-4ft4el15b36fe

3amecTuTeNnb TUPEKTOpa Mo 00pa3oBaHuIo, Kad. A.B. Xeuena CornacoBaHo,

[TepenoBas mHXeHEpHAs MIKoJIa "DIEKTPOHHOE 10222954-0bcd-4026-

npudopocTpoeHue u cuctemsl csizu" uM. A.B. KoG3eBa 9917-5b18919a1928

PA3PABOTAHO:

Homent, kadp. TY A.B. OcuHiies Pazpabotano,

eacaldbf-3450-4b0d-
8d0c-81642316132b

Houent, xkadp. TY

A.E. MakcumoB

Pa3paborano,
beead506-cc3e-4e5e-
a4a9-1483bcb7167b

JHouenr, xadp. TY

A.A. KBacHukoB

Pa3paborano,
cf21ef84-e933-437b-
9797-2587eab2bb0d

Crapumii npenonaBatens, kad. TY

B.A. CeMmeHIOK

Pazpaborano,
63ad4848-9ad3-47c3-
94a0-303d66eb22c1

CornacoBaHa Ha noptane N2 85753

20



