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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

ITK-3. Criocoben IT1K-3.1. 3naet coBpemMeHHbIe |3HAET COBPEMEHHbIEC CTAaHIAPTHI U
UCIIOJIb30BAaTh MOJIXO/IbI K UCCIIEIOBAHUIO U |pPYyKOBOJICTBA IO MPOSKTUPOBAHHIO
COBPEMEHHBIE pa3paboTke 00BEKTOB MOJIb30BaTEIbCKUX UHTEP(PENCOB U METOIbI
JOCTHKEHUS HAYKU U npodeccuoHanbHOM UX aJanTaluy JUIis UHKEHEPHBIX CUCTEM
NepeIoBbIe TEXHOJIOTHH | AESITENbHOCTU aBTOMATHU3HPOBAHHOTO MTPOESKTUPOBAHMUS.

B IIpo(hecCHOoHANBHOM 3HaeT MoAX0/Ibl K aHATU3y MPEAMETHON
JESITEIIbHOCTH obnactu CAIIP, Brirovast usyyeHue

TPYJOBBIX MPOILIECCOB UHKEHEPOB
CXEMOTEXHHUKOB U MPOEKTUPOBIIMKOB PDOA.
3HaeT NPUHLUIEI popManu3aluu TpeOoBaHU
K rpapuecKuM MoICUCTEMAaM: SPrOHOMHUKA,
npousBoauTenbHOCTh (FPS, Bpems oTkinka),

JOCTYITHOCTb.
[1K-3.2. YMmeer npoBOAUTD YMeeT BHEAPATH COBPEMEHHBIE TEXHOIOTMH
UCCIIEIOBAHMS U pa3paboTKy C |IJIs1 HHTEIEKTYaIbHOTO aBTOIOTIOTHEHUS
UCTIOJIb30BaHUEM KOMIIOHEHTOB Ha CXeMe M MpeICKa3aHus
COBPEMEHHBIX JIOCTHKEHUH  |OMMOOK TPACCUPOBKH. Y MEET HCIIOJIb30BaTh
HAaYKH U TIePEeIOBBIX OUOIMOTEKN UHTEPAKTUBHON BU3yaIH3aluU
TEXHOJIOTHH MPH pPeLIeHUN JUIS IOCTPOCHUS TMHAMUYECKUX IPa(UKOB C
3a1a4 npogecCHOHATBLHON pe3ysbTaTaMu cumyJssiuu, Harpumep, SPICE
JeSITeTbHOCTH pemaTens. YMeeT peaan30BbIBaTh

mexanu3Mbl Drag-and Drop u 6eckoHeYHOTro
3yMa ¢ UCIIOJIb30BaHHEM MepeoBhIX JS-

OMOIMOTEK.
I1K-3.3. Bnaneer Biageer nHCTpyMEHTaMHM NPOTOTUIIMPOBAHUS
COBPEMEHHBIMU C UCMOJIb30BaHUEM IJIATHHOB IS
TEXHOJIOTHSIMU aBTomaTudeckoi renepanuu CSS-koma u
MIPOCKTUPOBAHUS OOBEKTOB skcriopta Ul Kit. Brageet texnonorusimu
npodeccuoHanbHOM MOPTUPOBaHUs UHTEpderica MeX Ty
JeSITEIIbHOCTH pa3aMYHbIMU PpeiMBOpPKaMH U CUCTEMaMHU.

Bnaneer merogamu opranuzaiuu
MYJIBTHSA3BIYHOTO HHTEpEiica ¢
JTUHAMUYECKUM MEPEKITIOYCHUEM U
MOJAEPKKOM JBYSA3BIYHON TOKYMEHTAIINH,
HampuMep, Ha PyCCKOM U aHTJIMHACKOM SI3bIKax

4. O0beM TUCHUILIMHBI B 32Y€THBIX eIMHUIAX C YKA3aHHEM KOJIUYECTBA aKaleMUYEeCKUX YaCoB,
Bbl/IeJIEHHBIX HA KOHTAKTHYIO Pa00Ty 00y4aloluXxcs ¢ npenojgaBarejiemM
U HA CAMOCTOSITEJIbHYIO PadoTy 00y4aromuxcs

OO6mmas TpyA0€MKOCTh JUCIMIUIMHBI COCTABIISIET 4 3a4€THBIX eIMHUII, 144 akaJeMUYeCcKrX 4acoB.
Pacnpenenenue Tpya0eMKOCTH JUCIUIUIMHBI 10 BHIaM YU4€OHOU JEATEIBHOCTH MPEJACTABICHO B
tabymue 4.1.
Ta6mmna 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI TTO BUJAM YUYSOHOU eI TeIbHOCTH
Becero |Cemectpsl

4acoB 3 cemectp

Bunbl yueOHOI neaTebHOCTH

KonTakTHas aynuTopHasi padora 00y4aomuxcs ¢ npenogaBaresieM, BCero 36 36

JIeKIIMOHHbBIE 3aHATUS 18 18
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IIpakTHueckue 3aHATHA 18 18
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 108 108
BHeayIMTOpHAasi padoTa 00y4yawIMXxcs ¢ mpemnojaaBaresjieM, BCero

IToaroroBka K 3a4€Ty ¢ OLICHKOU 54 54
[TonroroBka K TECTUPOBAHUIO 54 54
Oo0mas Tpyn0oeMKoCTh (B 4acax) 144 144

O0mas TpyaoeMKoCTh (B 3.€.) 4 4

5. CTpykTypa ¥ coep:kaHue TUCHHUILIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUIUIMHBEI TIO pa3jaeiaM (TeMaMm) ¥ BHjaaM y4eOHOU NesSTeIbHOCTH IMPUBEICHA B

Tadymie 5.1.
Ta6auma 5.1 — Pa3gensl (TeMbl) TUCIUTIIMHEBI M BUJIBI YICOHOM e TEILHOCTH

Jlek. Bcero gacos
[Ipak. | Cawm. dopMupyemsbie
HasBanus pa3nenos (Tem) TUCHUTLTAHBI 3aH., (6e3
3aH., 4 | pal., 4 KOMIIETEHITHN
q 9K3aMEHa)
3 cemecTp
1 BBeneHue B apXuTeKTypy rpaguueckux 2 2 12 16 I1K-3
noncuctem CAIIP
2 [IpoeKkTHpOBaHHUE MOIb30BATEIBCKUX 4 2 24 30 I1K-3
CLICHapUEB U POJIEBBIX MOJEIIEHN
3 MeTon0sI0Tu U HHCTPYMEHTHI 4 6 24 34 [1K-3
npoektupoBanus UI/UX
4 Kpocc-miatopMeHHOCTh M HHTETPaIus 4 4 24 32 I1K-3
rpadUyecKuX MOACUCTEM
5 MHTepHauroHan3anms, aganTauus 1 4 4 24 32 T1IK-3
TECTUPOBAHUE
Uroro 3a cemectp| 18 18 108 144
Uroro| 18 18 108 144

5.2. Conep:xanue pa3aesioB (TeM) IUCHUANINHbBI

Coneprxanue pa3zienoB (TeM) TUCHUIUIMHBI (B T.Y. MO JEKIHSIM) IPUBEAECHO B Tabmuie 5.2.
Tabnuua 5.2 — Copeprkanue pa3aesoB (TeM) IUCHUILIUHGI (B T.U. IO JIEKIUSIM)
TpynoemkocTh

Copnepxanue pa3zaesoB (TeM) AUCHUILIHHEL (B T.4. 110 JIEKIHIM) (JIeKIIMOHHBIE
3aHATHUSA), 4

dopmupyemsie
KOMIIETEHIIUH

Ha3zBanwust pasznenos (Tem)
JMCUUILUTAHBL

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.

I1K-3

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.

I1K-3

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.
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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.
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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.

I1K-3
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Hroro 3a CEMECTpP
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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-3
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2 IIpoexTupoBaHue Mopyib aBTOpU3aLUK U POJIEBAS 2 [1K-3
MOJIb30BaTENbCKUX clieHapueB |monens (UI/UX)
Y POJIEBBIX MOJIEIIEH WUtoro 2
3 Metononoruu u Tepmunan (CLI unrepdeiic) u 2 I1K-3
MHCTPYMEHTHI IPOEKTUPOBAHUS | CBSA3b C BBIYMCIUTEIBHBIM SIIPOM
UI/ux JUISL MOJIETIUPOBAHUS
CXeMOTEeXHUUECKHUH PEeIaKTop 2 [1K-3
Tonosnornyeckui pegakTop u 2 [1K-3
MEHe[)Kep KOMIIOHEHTOB
Hroro 6
4 Kpocc-miatopMeHHOCTh U | MoyJib MOJETUPOBAHUS U 2 [1K-3
UHTETpaus rpadguaeckux BU3YaJIM3alH PE3yJIbTaTOB
IIOACHCTEM NuTepHanmonanusanus U TEMbI 2 T1K-3
odopmiteHUs rpaduIeCcKOro
uHTepderica mob30BaTENs
Hroro 4
5 NHTepHannoHanu3anus, [TopTupoBanue u UHTETrpaLUs 2 [1K-3
ajanTauus U TECTUPOBAHUE Pa3HbIX CUCTEM IOCPEICTBOM
IPOrpaMMHBIX UHTEp(DEHCOB
TectupoBanue, BepcuonupoBanue 2 [1K-3
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.
Tabnuua 5.6. — Bupl caMOCTOSTEIbHON paObOThl, TPYJOEMKOCTh U JOPMHUPYEMBbIC KOMIICTCHIIMU
Bunnl
HasBanus pasnesnoB (Tem) CAMOCTOSTILHO Tpynoemkocts, | Dopmupyembie Dopmbl
JVCIIATUTHHBI q KOMITETCHITHH KOHTPOJIS
paboTsI
3 cemecTp
1 Beenenue B apxutektypy |IloaroroBka k 3auery 6 [IK-3 3auét c
rpaduuecKux MmoACHCTEM C OILIGHKOU OIICHKOU
CAIIP [ToaroroBka K 6 [1K-3 TecTupoBaHue
TECTHPOBAHUIO
Hroro 12
CornacosaHa Ha noprtane Ne 85748 10



2 IIpoexTupoBaHue [TonroroBka k 3auery 12 [IK-3 3auét c
10JIb30BaTENbCKUX C OLIEHKOM OLICHKOM
CIICHApUCB M POJICBBIX ITonroroBka k 12 I1K-3 TectupoBanue
Mojienen TECTHPOBAHUIO
Uroro 24
3 Merononoruu u [ToaroroBka k 3auery 12 [1K-3 3auér ¢
UHCTPYMEHTBI C OLICHKOM OLICHKOU
npoexTupoBanus UI/UX [MoaroroBka K 12 [K-3 TecTupoBanue
TECTUPOBAHUIO
Uroro 24
4 Kpocc-muatdpopmennocts |[loaroroska k 3auety 12 [IK-3 3auét c
W MHTETpanus rpaguueckux |C OIEeHKOU OLICHKOM
OJICHCTEM IToaroroBka k 12 [1K-3 TectupoBanue
TECTUPOBAHUIO
Uroro 24
5 Unrtepnaunonanu3auus, |IloaroroBka k 3auery 12 [IK-3 3auét c
aZanTauys U TECTUPOBAHUE | C OLIEHKOU OLICHKOM
IToaroroBka k 12 [1K-3 TectupoBanue
TECTUPOBAHUIO
Uroro 24
Hroro 3a cemectp 108
Hroro 108

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

CooTBeTcTBHME KOMMETEHINH, GOPMUPYEMBIX MPU U3YUCHUU NUCIUILIUHBI, U BUIOB 3aHSATUM
MpeACTaBICHO B TabuIe S5.7.

Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX IPU U3YUYEHUHU AUCLUUILINHBI, U BUIOB
3aHATHI

Bunpl yueOHOI nesTebHOCTH

dopmupyembie KOMIETEHIIMH DopMbI KOHTPOJIA

Jlek. 3aH.|IIpak. 3an. |Cam. paO.
HK-3 + + +

3auét c oueHkoi, TectTupoBaHue

6. PeiiTuHroBasi cucreMa JIJisl OlleHKH YCIIeBaeMOCTH 00y4aloIuXxcst
6.1. basibHbIe OLeHKH /151 JopM KOHTPOJIA

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

. . | MakcumanbHbIi Oamt
MaxkcuManbHbBIN 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
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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.

7.2. lonoJTHUTEIbHAS JIUTEPaTypa

1. 'oma, X. UML. IlpoexTupoBaHME€ CHUCTEM pEAJbHOTO0 BPEMEHHU, MAPAJIIEIbHBIX H
pacrpeieIeHHbIX MPUoKeHui : yueOHoe mocobue / X. 'oma ; nmepeBoj ¢ anrnumiickoro H. Myxuna. —
2-e u3n., an1. — Mocksa : JIMK Ilpecc, 2023. — 700 c. [DnexTpoHHbIi pecypc]: — Pexum goctyna:
https://e.lanbook.com/book/519392.

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

3. Mumnsses, P. III. CkpuntoBsie si361ku web-nporpammupoBanust (JavaScript, PHP, html/CSS) :
yuyebHo-MeToauueckoe nmocobue / P. III. Munsazes. — Kazanp : KHUTY-KAU, 2022. — 60 c.
[DnexTpoHHBI pecypc]: — Pexxum goctyma: https://e.lanbook.com/book/399557.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s3aTesIbHbIE YUeOHO-METOANYECKUE TOCOOUSI

1. bananoB, A. H. IlporoTunupoBanue u pa3paboTKa MOJIb30BATEIBCKOTO HHTepdeiica:
ontumuianus UX : yueOHOe mocobue ans By3oB / A. H. bamanoB. — 2-e u3sn., ctep. — CaHKT-
[Tetepbypr : Jlaaw, 2026. — 220 c. [DnexkTpoHHBIN pecypc]: — Pexum pgocrtymna:
https://e.lanbook.com/book/515090.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JIUIT
C OrPaHUYE€HHBIMH BO3MOKHOCTSIMM 3710POBbsI 1 HHBAJIU/IOB
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Y4eOHO-MeTOINYECKUE MaTEPHAIIbI IJIs1 CAMOCTOSITEIBHON U ayAUTOPHOI pabOThl 00yJaromuXCs
W3 YUCJIA JIUI] C OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 37I0POBbSI M HHBAJIUIOB MPEIOCTABIAIOTCS B opMax,
a/IalITUPOBAHHBIX K OTPAaHUYCHUSIM UX 3I0POBBS U BOCTIPHSTHS HHPOPMALINH.

Jist Iuu ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU popMe yBEITUUCHHBIM HIPUGPTOM.

J st Iun ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM (opme.

J1st U1 ¢ HApYLIeHUsIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHaAIbHBIE 0a3bI JAHHBIX
U HH(OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

[Ipy M3yueHHW AMCUUIUIMHBI PEKOMEHAYETCS 00pamarbcs K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(QOPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe ofecneyeHue TUCIHHIIINHBI
8.1. MaTepuaibHO-TeXHHMYECKOE U MMPOrPpaMMHOe o0ecrieuyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeeHUs 3aHATUN JEKIIMOHHOTO THUMA, TPYIIOBBIX U HHAUBUIYATbHBIX KOHCYJIbTAIIH,
TEKYIIEro KOHTPOJISL U MPOMEXKYTOUHON aTTeCTAllMU UCIIONb3yeTCs yueOHast ayAUTOPHS C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0OYHBIX MECT i y4eOHOI rpymibl, 000pyIoBaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcs MynbTuMeuitHoe 000py10BaHie U y4eOHO-HArIsAHbIE TOCOOMS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3jiejaM JUCITUILUIHHBI.

8.2. MaTepuaibHO-TeXHHYECKOE H IPOrPaMMHoOe odecredeHue A NPAKTHYEeCKUX 3aHATHI

VY4eOHo-Hay4dHas J1abopaTOpHs MPOMBIIIJICHHOTO W3aifHa: yuyeOHast ay IMTOPHUS ISl TPOBEICHUS
3aHSATHUN JICKIMOHHOTO THUIA, yuyeOHas ayAUTOPHUs ISl MIPOBEACHUS 3aHATHHA MPAKTHUYECKOTO THIA,
MOMEIIeHUEe JUIsI POBEACHUS T'PYNIOBBIX M WHIWBUIYaJIbHBIX KOHCYJbTALMH, MOMEIICHUE IS
MPOBEJICHUS TEKYIIETO KOHTPOJIS U MPOMEKYTOYHOU aTTECTAIMH, TOMEIICHHUE TSI CAMOCTOSITEIIbHOM
pabotser; 634034, Tomckast o6macth, T. Tomck, Beprmanna yimna, a. 47, 224/1 ayn.

Onucanue nMeronerocss 000pya0BaHus:

[Manens narepakruBHas LMP7502ELN Lumien 75EL 1 .

Mounurop 27" 15 wrT.

Cucremnsiii 610k 1 15 mT.

KommuiexT crienmann3upoBaHHON yueOHOM MebemH

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PabGouee mecTo mpenogaBaress.

[IporpamMmmHoe obecnieueHue:

- Adobe Acrobat Reader;

- Microsoft Windows 10 Pro;

8.3. MaTepua/ibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecreyeHue 1Jisi CAMOCTOSATEIbHOI padoThI

Jlnst caMocTosATeNnbHOU pabOThl UCTONB3YIOTCS YueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIACCHI),
PacCITOIOKEHHBIE TI0 aJpecam:

- 634050, Tomckas o6nacth, T. Tomck, Jlennna npocnexkr, a. 40, 101 ayx.;

- 634045, Tomckas ob6nacts, T. Tomck, yi. KpacHoapwmeiickas, a. 146, 107 ayz.;

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

- 634034, Tomckas ob6nacts, T. Tomck, Bepmmauna ynuna, a. 74, 130 ayn.

Onucanrie UMEIOIIErocss 000pya0BaHUS:

- yueOHasi MeOenb;

- KOMIIBIOTEPHI;

- KOMIIBIOTEPHI MOJAKIIOUECHBI K ceTu «MHTepHeT» U 00ecrneynuBaloT JOCTYI B 3JIEKTPOHHYIO
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nH(popmManmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.
[lepeyeHp mporpaMMHOTO 0OECTICUCHUS:
- Microsoft Windows;
- OpenOffice;
- Kaspersky Endpoint Security 10 qns Windows;
- 7-Zip;
- Google Chrome.

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

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CHeMaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPEToaaBaHus
U1 00y4aloUUXCs C MHBAJIUAHOCTBIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOpO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapyUIeHHEeM cllyXa, 000pyA0BaHa KOMIIBIOTEPHON TEXHUKOH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU TOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOIb30BAHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiijla Ha dKpaHe) MPH MOMOIIM BUACOYBEIUUYUTENEH 111 KOM(POPTHOTO
IPOCMOTpA.

[Ipu 3aHATHAX C OOYy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammapara
UCIIOJIB3YIOTCS aJbTEPHATUBHBIC YCTPOMCTBA BBOAA MH(MOPMALUU U APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGopmaluu B JOCTYIHBIX opMax, MOOMIBHON CHCTEMbI 00yYeHUS IS
JIIOJeY ¢ MHBAJIUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xaHue OLIEHOYHBIX MATEPHUAJIOB IJI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

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

Haspaumi pasaeinos (tem) PopwmHpyemie ®opmebl koHTpOJs | OnieHounbie MaTepuansl (OM)
JUCLUILIAHBI KOMIIETCHIINH
1 BBeneHue B apXuTeKTypy [1K-3 3auér c ouenkoil  |IlepedeHs BonpocoB s
rpa¢uueckux noacuctem CAIIP 3a4era ¢ OLCHKON
TectupoBanue [IpumepHBIil nepeyeHb

TECTOBLIX 3aJaHuN

2 ITpoexTupoBanue I1K-3 3a4ét c onieHkoil  |[lepedenn BOpoCoOB 1Jist

II0JIb30BATEIbCKUX CLIEHAPHUEB U 3a4eTa ¢ OLEHKON

POJICBBIX MOAETIeH TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI

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

MHCTPYMEHTBI IPOEKTUPOBAHUS 3ayeTa C OLEHKOM

UI/UX TectupoBanue [IpumepHBIii IepedeHb
TECTOBBIX 3a/laHUN

4 Kpocc-tutarpopmennocts - |11K-3 3auét c ouenkoil  |IlepedyeHp BonpocoB s

MHTETrpaIus rpadguyeckux 3aueTa C OLEHKOMI

NOACUCTEM TectupoBanue [IpumMepHbIi TEpeUYeHb
TECTOBLIX 3aJaHUN
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5 UHTepHanuoHann3anus, [TK-3 3a4éT ¢ OIICHKOMU

ajarnranusda 1 TCCTUPOBAHUC

[Iepeuyens BonpocoB i
3a4eTa ¢ OLCHKON

TectupoBanue [IpuMepHBIii TIEpedeHb

TECTOBBIX 3aJaHUN

[Ixana oneHku cPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3YyJbTATOB OOyUYEHHS IO
JUCHUIUIMHE TpuBeJeHa B Tadnuue 9.2.
Tabmuna 9.2 — lllkana oueHkn cOPMUPOBAHHOCTH TUIAHUPYEMBIX PE3yJIbTATOB OOYy4ECHHS IO

JMCIHTLINHE
dopmynupoBka TpeboBaHUH K CTeeHH C(HOPMHUPOBAHHOCTH
Ouenka banner 32 OM TUTAHUPYEMBIX PE3yJIbTaTOB 00YUYCHUS
3HATh YMETh BJIQJICTh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHUE
(HeyAOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITH ()parMeHTapHBIC YMEHHH UIn HABBIKOB WJIN
CYMMBbI 0aJioB 3HAHUA YaCTUYHO (dbparmMeHTapHbIe
OCBOEHHOE MpUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% 10 o0riue, HO He B LI€JIOM YCIICIIHO, B LIEJIOM
(YZOBIETBOPUTEIILHO) 69% ot CTPYKTYpPUPOBAHHBIE HO HE YCIIELIHOE, HO HE
MaKCHUMaJbHOM 3HAHUSA CUCTEMATHUYECKU | CUCTEMATHUECKOe
CYMMBbI 0aIOB OCYIIECTBIISIEMOE MPUMECHECHHE
yMEHHE HABBIKOB
4 (xopor1io) ot 70% 1o c(opMHpPOBaHHBIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue YCIEITHOE, HO yCHENIHoe, HO
MaKCHMAaJTbHOM OTJICTbHBIE cojieprKaIue coJieprKaliue
CYMMBI 0a/UTOB | TpOOIeMBI 3HAHUS OT/ICITbHBIE OT/ICTbHBIE
poOesbl yMEHUe poOeJbI
MIPUMCHCHHE
HABBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHbIe | CHOPMHUPOBAHHOE YCHENTHOE U
MaKCUMaJbHOW | cHCTeMaTHYeCKHe yMEHHE CHUCTEeMaTHYeCKOe
CYMMBbI 0aJIoB 3HAHUA MpUMEHEHHE
HABBIKOB

[kana KOMIUIEKCHOM OLIEHKH c(hOPMHUPOBAHHOCTU KOMIIETEHLIUI IIpUBeieHa B Tabuie 9.3.
Tabmuma 9.3 — [llkayia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETEHIIUN

Onenka ®opmyupoBKa TPeOOBAaHUH K CTENIEHH KOMIIETEHIINU

2 He nMeet He0OXOAMMBIX MTPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEyAOBIETBOPUTENBHO) | UJTU
3HaTh HA YPOBHE OPUEHTHPOBaHMS, TipeicTaBeHnid. O0yJaromuiics 3HaeT
OCHOBHBIE NMPU3HAKU WJIM TEPMHUHBI U3Y4aEMOTO JJIEMEHTA COACPKaHUsI, UX
OTHECEHHOCTh K OTPEICTICHHON HayKe, OTPac/ii Uil 00bEKTaM, y3HAeT B
TEKCTaX, N300paKCHUAX WM CXeMaX M 3HAET, K KAKUM UCTOYHHUKAM HY>KHO
oOpaiuarbcs A1 60jee 1eTalIbHOTO €r0 YCBOCHHUSI.

3 3HaTh U yMETh HA PeNPOAYKTHUBHOM ypoBHE. O0yyaronuxcs 3HaeT
(YIOBIIETBOPUTEIBHO) |U3YUEHHBIH 3JIEMEHT COAEPKAHUS PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, TUCBMEHHO WJIH B IEMOHCTPUPYEMBIX
IECUCTBUAX.
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4 (xopotio) 3HaTh, yMETh, BIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpPOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3yYeHHBIX 00BEKTOB, HA UX JJOCTOWHCTBA, OTPAHUYCHUS, UCTOPHIO U
NEPCIIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX OOBEKTOB YCBOCHHUSI.

5 (OTJIMYHO) 3HaTh, YMETh, BIIAJIETh HA CHCTEMHOM ypoBHe. OOyJaronuics 3HaeT

HSyquHBIfI SJIEMEHT COACPKAHUA CUCTEMHO, IIPOMU3BOJIBHO U JOKA3aTCIIbHO
BOCIIPOMU3BOJUT CBOW 3HAHUA YCTHO, IMCBMEHHO UJIU B ICMOHCTPUPYEMBIX
I[GﬁCTBHHX, YUUThIBAA U YKa3bIBasAd CBA3H U 3aBUCUMOCTH MEXKY dTHM
SJIEMEHTOM U APYTUMH DJIEMECHTAMU COACPINKAHUA JUCIHUIIIINHEBI, €T0
3HAYUMOCTB B COACPKAHUN JUCHHUIIINHBI.

9.1.1. IlpuMepHBIii MepeyeHb TECTOBBIX 3aJaHU

. Kakoli apXxuTeKkTypHBIii MaTTepH MpEANoiaraeT akKTUBHOE HCIOJIb30BAHUE MPUBSI3KU JaHHBIX
(data binding) Mexay MOJENbIO U MPEACTABICHHEM, UTO OCOOEHHO YIO0HO IJIsl pealn3aluu
cnoxHbIX uHTEepdeiicoB CAIIP ¢ 0onbIIMM KOTUYECTBOM B3aUMOCBSI3aHHBIX 3JIEMEHTOB?
1. MVC (Model-View-Controller)
2. MVP (Model-View-Presenter)
3. MVVM (Model-View-ViewModel)
4. PAC (Presentation-Abstraction-Control)
. B meromonoruu JTBD (Jobs to be Done) mpu npoexktupoBanuu untepdeiica CAIIP ocHoBHOE
BHUMAaHUE YJENIETCS:
1. BusyanbHoil 5cTEeTHKE U [IBETOBBIM pElICHUSIM UHTepdeiica
2. TIpou3BOAUTEIHLHOCTH PEHIEPUHTA IPaPUUECKUX O0OBHEKTOB
3. I[lonumanwuto, KaKue 3a/1a4y MOJIb30BATENb «HAHUMAET) ISl BBIMOJHEHHS C TOMOIIBIO
1o
4. KonudecTBy MOJIb30BaTENEH, OTHOBPEMEHHO PaOOTAIOUINX B CUCTEME
. B xonrekcre TectupoBanus Ul meton Snapshot-tectupoBanus npenHa3HaueH Ams:
1. IIpoBepku Mpou3BOAUTENBHOCTH HHTEpdEiica Mpu OONBIINX HArpy3Kax
2. BpisBiIeHHS BU3YyaJbHBIX PETPEeCcCHUIl MyTeM CpPaBHEHHUs TEKYIIETO CKPUHIIOTAa C
STAJIOHHBIM
3. TectupoBaHus 6€30MaCHOCTH aBTOPU3ALINU U ayTeHTU(DUKALIUN
4. TIpoBepku koppekTHOCTH paboThl WebSocket-coeannenuit
. UTo W3 NepeuyMCIEHHOTro SABISACTCS OTIHMYHUTENbHONW ocoOeHHOCThIO E2E (End-to-End)
tectupoBanus UI?
1. TecTsl BBIMOJHSIIOTCS HU30JUPOBAHHO IS KaXJAOTO OTIEIbHOTO KOMIIOHEHTA
uHTepderica
2. TecTbl NpOBEPSIOT MOJIHBIE MOJIB30BATEIBCKUE CLIEHAPUU B Cpelie, MAaKCUMAJIbHO
MPUOIMKEHHOHN K peabHOU
3. TecTbl BBIMONHAIOTCS TOJBKO Ha 3Tame COOPKH MPOEKTa U He TPeOyIOT 3amycka
Opaysepa
4. TecTsl MpPOBEPSIIOT TOJbKO BHEMIHUH BHUJ BJIEMEHTOB 0€3 MPOBEPKU HUX
(GYHKIIMOHATTBHOCTH
. IIpu npoextupoBannu UX A MHKEHepa-pacueTuynka 0co0oe BHUMAHUE CIEAYET YIENATh
CHIDKEHUIO KOTHUTHUBHON Harpysku. Kakoit u3 nepeunciennsix noaxoaos HE crmocobecTByeT
CHI)KCHHIO KOTHUTUBHOM Harpy3ku?
1. I'pynnupoBKa CBSI3aHHBIX MMApaMETPOB Ha MAHETU CBOWCTB
2. Vcnonb3oBaHKe IBETOBOTO KOJWPOBAHUS JUISI KPUTHUECKUX 3HAUCHUI
3. Pazmemenue OONBIIOTO KOJMYECTBA MHCTPYMEHTOB Ha OJHOW maHenu 0Oe3
TPYIIHPOBKU
4. OtobpaxeHue nporpecc-6apa As AIUTENbHBIX ONepaluii CUMYIISIIUN
. Kakoe yrtBepxaenue o BepcuonupoBanuu Ul (unTepdeiica monp3oBaTens) sBiIseTCS
KOPPEKTHBIM?
1. BepcuonupoBanue Ul He TpebyeTcs, Tak Kak uHTepdeic N3MEHAETCs TOJIBKO Ha ATare
pa3paboTKu
2. BepcuonmnpoBanue Ul ocymiecTBiseTcs: Mo TEM K€ MpaBUIaM, YTO U BEpCUOHUPOBAHHE
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API, ¢ ucnone3oBanmeM SemVer
3. BepcuonupoBanue Ul BBITIONHSETCS TOIBKO JUIsI MOOMIIBHBIX BEPCUN TTPHIIOKEHUT
4. BepcuonupoBanue Ul He cBsA3aHO ¢ BEPCHOHUpPOBAHHEM OdKEHIIAa U MOXKET
BBITIOJTHATHCS] HE3aBUCUMO 0€3 KaKOW-1100 KOOpIMHAIIUI
7. Kakoil ”HCTpPYMEHT WJIM TEXHOJIOTHS MO3BOJISAET BBIMOJIHIATh KoJ Ha C++ HENMOCPEACTBEHHO B
Opay3epe U1 BBITTOJTHEHUS TSKENBIX pacueToB B BeO-Bepcuu CAIIP?
1. Electron
2. WebAssembly
3. Node.js
4. Django
8. Ilpu pazpaborke Ul Kit g CAIIP, o6wenunsronieid monynu Ha Python, C++ u JavaScript,
OCHOBHas 11eJIb co3Aanus eauHoi Design System 3akitouaercs B:
1. O6ecnieyeHnn BU3YaIbHOW KOHCUCTCHTHOCTH MHTepdeiica Ha Bcex miathopMax u
MOJYJISIX
2. YnpouieHuu npoiuecca aBTOpu3aiiy mojib30BaTenei
3. VYBenuuenun ckopocTH padoTsl cumynstopa NGSPICE
4. CHwxkeHnH TpeOOBaHUH K KBATH(PUKAINK Pa3padOTINKOB
9. B kakom u3 crienapueB ucnonb3zoBanus CAIIP untepdeiic komannnoi crpoku (CLI) saBnsercs
MPEANOYTUTENBHBIM 110 CpaBHEHUIO ¢ rpaduyeckum uHTepdeiicom (GUI)?
1. Ilpu 0OyueHun HOBBIX MOJIb30BaTENIEH PabOTE C CUCTEMOM
2. Ilpu BBIMOJTHEHUHW TAKETHOW 00pabOTKM M aBTOMAaTHU3MPOBAHHBIX pacuyeToB 0Oe3
y4acTus OJIb30BaTENs
3. Ilpu BU3yasbHOM NMPOEKTUPOBAHUH TOMOJIOTHH NIEYATHOM TIIAThI
4. Ilpu npocMotpe 3D-Mozaeneit KOMIOHEHTOB
10. YTo M3 mepeuncaeHHOTO SBIACTCS MPUMEPOM He(DYHKIIMOHATILHOTO TPpeOOBaHUs K rpaduuecKon
noncucteme CAIIP?
1. BO3MOXHOCTh MIEpETaCKUBATh KOMIIOHEHTHI Ha cXeMy ¢ rmomoinbio Drag-and-Drop
2. Tonnepxka dopmata ¢aiinos .sch mis ummopra cxem
3. Bpewms oTkinka uHTepdeiica mpu nepeTacKuBaHUM JOJDKHO COCTABIAThH HEe Oosee 16
Mc (60 FPS)
4. B03MOXKHOCTB 2KcIiopTa cxeMbl B hopmat PNG
11. IIpu cozmanuu CJM (Customer Journey Map) ans unxenepHoir CAIIP ocHoBHas 3amava
3aKJII0YaeTCs B!
1. Cozpanuu nundorpaduku ¢ 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 cuCTEMBI MpOEKTa
4. Busyanu3anuu BBIIIOJHEHHUS OCHOBIO Iporiecca padoTsl neneBoro [10, Hanpumep
cumyssinu NGSPICE
12. Tlpu peanu3anuu CXEMOTEXHHYECKOTO peaakTopa Ha BeO-mmatdopme aisi oTOOpaKeHUs
OompII0T0 KOJTmuecTBa KoMnoHeHToB (6osiee 1000) Hanboaee 3¢ heKTUBHBIM TOIX0I0M C TOUYKH
3peHUs NPOU3BOAUTEIHLHOCTH SBISETCS:
I. OTpucoBka BCe€X KOMMIOHEHTOB B BHUAE OTAEJbHBIX DOM-371eMEHTOB C
HCIOJIb30BaHNEM a0COIIOTHOTO MO3UIIMOHUPOBAHUS
2. Wcnonp3oBanne Canvas ¢ peanusaiieil BUpTyaTu3anuy (PeHISPUHT TOJbKO BUIUMOMN
obracTn)
3. HUcnonbs3oBanue Tabaunbl HTML nist XxpaHeHus] KOOpAUHAT KaXKJ0TO KOMITIOHEHTA
4. OTpHCOBKa KaKI0TO KOMIIOHEHTA B OT/ICILHOM iframe
13. Kakoi#l U3 mepeduclIeHHBIX METOJOB SBJSIETCA HanmOojee MOAXOMSAIMMNM IS peaanu3aiuu
bynkunn «Otmena/llosrop» (Undo/Redo) B rpadmueckom pemxaktope CAITP?
1. CoxpaHeHHe MOJHOTO COCTOSHUS XOJicTa B BUAEe cepuanu3zoBanHoro JSON nocie
KaXKI0ro JEeHCTBUA
2. Wcnonws3oBanue nmarrepHa Memento ¢ COXpaHEHUEM COCTOSIHUSI OOBEKTOB B UCTOPUU
KOMaHJ|
3. KonupoBaHnue Bcex O0OBEKTOB Ha XOJCTE B OTACIbHBIM MacCHUB HPH KaXJIOM
W3MEHEHUU
4. Vcnonp30BaHNE CUCTEMHOTO Oydepa oOMeHa )i XpaHEHHUsI UCTOPUN U3MEHEHUH
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9.1.2. IlepevyeHb BONPOCOB ISl 3a4€Ta C OLEHKOM

1. Kakoit mogxon sBisieTcst Hanbosee 3QPEeKTUBHBIM C TOUKU 3PEHUS MPOU3BOIUTEILHOCTH MPU
peanu3alnuu CXeMOTEXHUYECKOTO pelakTopa Ha BeO-miaTdopme 1ist 0OTOOpakeHHsT O00NIbIIOTO
KOJIM4ecTBa KOMITIOHEHTOB (60see 1000)

2. Kakoii u3 mepeyucieHHBIX METOJOB SBIsieTCa Hauboliee MOAXOAAIIMM sl peanu3aluu
¢bynkun «Otmena/Ilosrop» (Undo/Redo) B rpaduueckom penakrope CAIIP?

3. IIpu moptupoBanuu BeO-untepdeiica CAIIP na neckron-mnardopmMy ¢ UCMHOIb30BAaHUEM
Qt/QML, xakue sneMeHThI BeO-uHTepdeiica TpeOytoT HauboIbIlel agantanuu’?

4. Kakoe 13 MepeunclIeHHbIX YTBEPKICHUM O COXPAaHEHUH IOJIb30BATEIbCKUX HACTPOCK (TeMma,
A3BIK, MOJIOKeHUE naHenel) B BeO-untepdeiice CAIIP sBisieTcst KOppeKTHBIM?

5. Ilpu peanuzanuu nHCTpyMeHTa «CoeauHuTeNnbHbIe MPOoBOoaa» (Wire) B CXEeMOTEXHUYECKOM
penakTope, Kak clieyeT OpraHM30BaTh MPOBEPKY BO3MOXKHOCTH COCTUHEHHS MEXIY ABYMS
BBIBOJIaMU KOMIIOHEHTOB?

6. Kakoif moaxop sBisieTcsl ONTUMAJIbHBIM B OpraHU3allMM B3aUMOJEUCTBUS MIPU UHTETPALU
MOJIYJISI CUMYJIALNH, ¢ BeO-unTepdeiicom Ha JavaScript uepes REST API?

9.2. MeToanuyeckne peKOMEeHIa N

VY4eOHbIil MaTepuan u3naraercs B (Gopme, mpeamnoiaramiieii caMoCTOATEIbHOE MBIIICHHE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas padoTa CTyAEHTOB UIPAET PELIAIOILYIO POJIb
B XO/I€ BCETro Y4eOHOro mporecca.

Hauatp uzydeHue AuCHHUIUTMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMmoi, CIuCKOM
y4e0HO-METOUYECKOTO U IporpaMMHOro obdecnedeHusi. CamocTosiTenbHas padoTa CTyJ€HTa BKIOYaeT
paboTy ¢ yueOHBIMM MaTepuajaMH, BbIIIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPEAYCMOTPEHHBIX
y4€OHBIM IIJIaHOM.

B npouecce nzydeHus: IUCUUILIMHBI JUIsl Ty4YIIEr0 OCBOEHUS MaTepHraia He0OX0IUMO PEryJIspHO
oOpamaTbCcsi K pEKOMEHAYEMOW JIUTEpaType M MCTOYHUKAM, YKa3aHHbIM B y4eOHBIX MaTepuanax;
M0JIb30BaThCsl yepe3 KaOMHET CTy/AeHTa Ha cailte YHuBepcuteTa o0Opa3oBaTeIbHBIMU pecypcaMu
AJIEKTPOHHO-OMOIMOTEYHON CHCTEMBI, @ TAKXKe OOIIEAOCTYITHBIMUA HHTEPHET-TIOPTAIAMH, COJCPKAIUMHU
HAay4YHO-TIONYJSPHbIE U CIELUAJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHBIE PAa3JIUYHBIM acCHEKTaM
y4eOHOW AMCLMILIIUHBI.

[Ipu caMoCTOATEILHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIAIMSIM:

— YTEHHME HWJHM MPOCMOTP MaTepuajla OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYAIbHOTO TTOHUMAaHUS U OCBOEHMS MaTepuaja, BblJENsisi OCHOBHbIE UJEH; HA OCHOBAHUHU
M3yUYEHHOT'0 COCTAaBUThH Te3UChl. OCBOMB MaTepual, MONbITaTbCSI COOTHECTH TEOPHUIO C MPUMEpPAMHU U3
MPAKTUKH;

— €CJIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UJIM MAJIO3HAKOMbBIE TEPMHHBI, CJIE€YET BBISICHUTh UX
3HAYEHUE JIJIsl TOHUMaHUS JajJbHEHIIero MaTepuana;

— OCMBIC/IMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEYANTE HAa MPEJI0KEHHbBIE BOIIPOCHI.

CryneHThl MOTYT MOJy4aTh HHAUMBUyaIbHbIE KOHCYJIbTALMH, B T.4. C UCIOJb30BAaHUEM CPEJICTB
TEJIEKOMMYHUKALUH.

[To gucuuniIMHEe MOTYT MPOBOAMTHLCS TOMOJHHUTEIbHBIC 3aHATHSA, B T.4. B (hopMe BeOMHAPOB.
Pacniicanue BeOMHAPOB W 3amMCH BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3IeKTPOHHOM
YKypHaJIE M0 TUCUUIUINHE.

9.3. TpeGoBaHUs K OLIEHOYHBIM MaTePHUAJIaM JJIsl JIUL ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMU
310POBbSI M MHBAJIH/I0B

I[J'IFI JUIl € OrpaHUYCHHBIMU BO3MOXKHOCTAMH 3O0POBbA W HHBAJIHUAOB HNPECAYCMOTPCHBI
JAOMOJHUTECIBHBIC OLUCHOYHBIC MAaTCpHaJibl, IICPCUYCHb KOTOPBLIX YKa3aH B Ta6.]'II/II_IC 94,

Ta6JII/II_Ia 9.4 — HOHOJ’IHI/ITGHBHHG MaTcpuajglbl OOCHUBAHUA OJIA JIUL C OI'pPaHHYCHHBIMHU
BO3MOXHOCTAMHA 3J0POBbIA WM MHBAJIMIOB

Bubl 1OTIOTHUTENBHBIX OLICHOYHBIX |  DOpPMBI KOHTPOJISA U OIICHKH

Kareropuu oGydarommxcs

MaTepuasoB pe3yJIbTaTOB 00YUYEHUS
C HapymeHusIMH cyxa TecTtbl, MUCEMEHHBIE [IpenmyIiiecTBEHHO TUCHMEHHAS
CaMOCTOSITeNIbHBIE PaOOThI, BOMPOCHI MpoBepKa

K 3a4eTy, KOHTPOJIbHbIE pabOThHI
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C HapylIeHUSIMU 3pEHUS

CobecenoBaHue 110 BOIIpocam K
3a4eTy, OIpoc MO TEPMUHAM

[Ipenmy1iecTBEHHO yCTHas
IIpoBepKa (MHANBUYAJILHO)

C HapylIeHUsIMHA OTIOPHO-
JIBUTATEIILHOTO arlnapara

Pemienue nucTaHIIMOHHBIX TECTOB,
KOHTpPOJbHBIE Pa0OTHI, MUCbMEHHBIE
CaMoCTOsITeNIbHbIE pabOThI, BOMPOCHI

K 3a4eTy

[IpenmytiecTBEHHO
JTUCTAaHIIMOHHBIMU METOJIaMU

C orpaHUYCHUSIMHU T10
o01IeMe IUIIUHCKUM
[MOKA3aHUSAM

TecTbl, NMCEMEHHBIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI
K 3a4eTy, KOHTPOJIbHbIE paOOTHI,
YCTHBIE OTBETHI

[TpeumyieCTBEHHO MTPOBEPKa
METOAMH, OMPEICIITIOITUMHUCS
UCXOJISl U3 COCTOSTHUS
00ydaromierocss Ha MOMEHT
MPOBEPKH

9.4. MeToanuecKue peKOMEHAAIUN 110 OLEHOYHBIM MATEPUAJIAM [IJIfl JIUI C OTPAHUYEeHHbIMH

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nui ¢ orpaHUYEHHBIMH BO3MOXHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCcCMaTpPUBACTCS
noctymnHasi popma npeaoCTaBICHHS 3a/IaHUi OLIEHOYHBIX CPEJICTB, & IMEHHO:

— B mieuaTHoi hopme;

— B [1€YaTHOW (hopMe C yBETUUEHHBIM IIPHPTOM;

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA;

— METOJIOM YTEHHS aCCUCTEHTOM 3aJaHHs BCIYX;

— IIPEJJOCTABJICHUE 33aJaHUS C UCIIOJIb30BAHUEM CYPIONEPEBOIA.

JIuam ¢ orpaHMYEHHBIMH BO3MOXXHOCTSIMHU 3/I0POBbSl M MHBAJIUIAM yBEIMYHMBACTCS BpEeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. [[is Takux oOydarommxcs MpeaycMaTpUBaeTCs
nocTymnHas popMa npeaoCTaBICHUsI OTBETOB HA 33JJaHUs, 2 UMEHHO:

— MUCBMEHHO Ha OyMmare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCIIOJIB30BAHUEM YCIIYT ACCUCTCHTA,

— [PE/ICTaBJICHHE OTBETOB YCTHO.

[Mpouenypa oueHUBaHHs PE3yJIbTaTOB OOYYEHHUS JIMI C OTPAHMYCHHBIMH BO3MOXXHOCTSIMHU
3I0POBBSl ¥ MHBAIMJIOB [0 TUCIMILIMHE MPEIyCMaTPUBAET MpenocTaBlieHue nHdhopManuu B Gopmax,
aIalITUPOBAHHBIX K OTPAaHMYCHUSM HX 30POBbSI H BOCHIPUATHS MH(DOpMALIUK:

JI1si JIMI ¢ HAPYIIEeHUSIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM.

JI1s1 JIMIL ¢ HAPYIIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHou popme.

I[.]'IH JIMI ¢ HAPYIICHUSIMHU OIMOPHO-ABUI'aTC/JILHOI'O allliapaTa:

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA;

— B miedatHou popme.

[Ipu HEOOXOAMMOCTH JUISL JIMI] C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 3J0POBbS U MHBAJIUJIOB
MpolLeypa OLEHUBAHUS PE3YIbTATOB O0YUCHUS MOXKET TPOBOJAUTHCS B HECKOJIBKO JTAIIOB.
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