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BBEJIEHUE

JlanHast paboTa BBITIOJIHEHA B paMKaX y4acTusi aBTopa B mpoekte « OTKpbITast
aJlanTUBHAS IIKOJIA TaJaHTOB U (PyHIaMEHTaIbHOTO IPEBOCXO/ICTBA B 00JIaCTH
TOUHBIX HayK Ha 0a3e CUHTE3a BO3MOKHOCTEH 4eJI0BEYECKOTO U UCKYCCTBEHHOIO
MHTEJUIEKTOBY, pean3yeMoro o [I[porpamMmme cTparerndyeckoro akaaeMuieCcKoro
nunepcrsa «lIpuoputer-2030». Yuactrue B 3TOM IPOEKTE MO3BOJIUIIO HE TOIBKO
o0ecrneunTh MPaKTUYECKYIO HAIPABICHHOCTh TIAaTQOPMBbI, HO U TTOTYYUTh
MHCTUTYLIHOHAIBHYIO NOJJCPKKY I peannu3aliid U pa3BUTUS UCCIETYEMBIX
MOJIXOJIOB K MEPCOHAIU3UPOBAHHOMY OOYUEHHIO.

Pazpabotka, npe/icTaBieHHas B IUILIOME, JIETJIa B OCHOBY MPOEKTA, YAOCTOCHHOTO
TocynapctBennoit npemuu [IpaButensctBa Cankt-IleTepOypra B HoMHUHAIIUU
«Pa3BuTHE HHHOBAIMOHHOM JAESATEILHOCTH B 00PA30BATEIbHON OPTaHU3AIINI.
Hecmotps Ha TO, yTO aBTOp (hOopMaIbHO HE OBLI BKIIOUYEH B YUCIIO JIAypeaToB U3-3a
cTaTtyca CTylIeHTa, IMEHHO OH pa3padoTasl apXUTEKTYpy U peain30Bajl KIOUEBbIe
KOMIIOHEHTHI TIaT(QOPMBI.

Pe3ynbrarsl, mojiydeHHbIE B Mpolecce padoThl, ObUIH MPE/ICTABICHBI B Psijie
nmyonuKaiui ¢ yuactuem apropa. Cpear HUX — CTaThbU, OMYOJIMKOBaHHBIE B
MaTepuajiax HayqYHbIX KOH(EepeHIH U CrielMaIn3UPOBAHHBIX U3JAHUSIX:

— «Monynp nHTEpakTUBHOTO oOyyaromiero tectupoBanus StudyWays»,
CoBpeMeHHOE 00pa3oBaHHUe: COep)KaHUE, TEXHOJIOTUH, KaueCcTBO, 2022;

— «IIporpammHuas cpea CUCTEMbI HHTEPAKTUBHOTO 00YYArOIIEro TECTUPOBAHUS C
ABTOMAaTUYECKOM I'eHepalreld BApUAHTOB 33aIaHUM U PEaKI[Mi CUCTEMBI HA OTBETHI
yuamuxcs», CoBpemeHHoe o0pazoBanue, 2022;

— «KoH1ienuust v OnpIT IPUMEHEHUS! CUCTEMBI SJIEKTPOHHOTO aJaNTallHOHHOTO
TECTUPOBaHUs B npenogaBanuu puzuku», Mupopmaruzanus odpazoBanus, 2022;

— U IpyTHE.



AKTYyaJIbHOCTh TEMBI ONPEIENAETCS PACTYIEH MOTPEOHOCTHIO B
WHIUBUyaIn3allui 00pa30BaTeIbHOTO Mpoliecca, 0COOEHHO B YCIOBHSX
MacCOBOIO U IUCTAHIIMOHHOTO 00y4eHUs. DIEKTPOHHbBIE 00pa30BaTEIbHBIC
1aTGOPMBI UTPAIOT B 3TOM MPOIIECCE KIIOUEBYIO POJIb, IPEAOCTABIISAS HE TOIBKO
CTPYKTYPHUPOBAHHBIN JOCTYN K Y4€OHBIM MaTepuaiaM U HHCTPYMEHTaM
TECTUPOBAHUS, HO U BO3MOXXHOCTH ISl aJJallTAlluHA COACPIKAHUS 1O YPOBEHb
MOATOTOBKH, UHTEPECHI U JUHAMUKY MPOrpecca KaKAOro yqamerocs.

Pa3paboranHas B pamkax HacToOsLIEro uccienoBanus miargopma Study Ways
MPECTABIIAECT COOOK MPOrpaMMHOE PELIEHNE, OPUEHTUPOBAHHOE HA PeaIn3aluio
NEPCOHATM3UPOBAHHOTO aIAITUBHOTO 00y4eHHs. 3a CUET MOYJIbHON
apXUTEKTYpPbl, UCIIOJIb30BAHUS PEKOMEHIATEIbHBIX CUCTEM U CHELUATBHO
pa3paboTaHHBIX HHCTPYMEHTOB, StudyWays 1mo3BonisieT ppopMupoBarhb
WHJIMBUAYaJIbHbIE 00pa30BaTeIbHbIE TPACKTOPHH, 0OecreurBas 6omee ry0okoe u
OCO3HaHHOE OCBOCHHE Marepuaia.

OObeKT UCcCleN0BaHUS — OpraHU3aIs AIEKTPOHHOTO 00yUYEeHUS C UCTIOIb30BaHUEM
TEXHOJIOTUH, HAITPaBJIECHHBIX Ha EPCOHANMN3ALINIO YUeOHOTO Mpolecca.

[Ipenmer uccnenoBaHus — ApXUTEKTYPHBIE U AJITOPUTMUYECKHUE PEIICHMUS,
HaIlpaBJICHHbIC HA BHICTPANBAHNE UHIUBUIYAIBHBIX 00pa30BaTEIbHBIX
TPaeKTOPUI B 3JIEKTPOHHBIX 00yUYarOIIUX miargopmax.

[{ens uccnemoBanus — pa3pabOTKa MPOTPAMMHON peaTn3alui AEKTPOHHON
o0Opa3oBaTebHON TIaTGOPMBI, 00€CTICUNBAIOIICH MOCTPOSHUE WHANBUYATbHBIX
00pa3oBaresbHBIX TPACKTOPUH.

B pamkax paGoThl BbIICIECHBI CIEAYIOUINE 3a1a4U UCCIEIOBAHNUS:

1. IIpoananu3upoBaTh CyIIECTBYIOIINE 00pa3oBaTeIbHbIE IATHOPMBI U
UCIIOIb3YEMBIE B HUX MEXaHU3MbI pealiu3allii UHAUBUYILHOTO OOyUEHHUS.

2. CdopmarupoBaTh TpeOOBaHUA K pazpabaTsiBaeMoO TiaTrgpopme.

3. CopoexTupoBaTh U pEAIM30BATh MPOTPAMMHYIO PEATTA3ALHIO
oOpazoBaresibHOM MmIaT(GOpPMBI.

4. OcyuiecTBUTH anpoOalnio U BHEIpEeHUE 1aT(GOpMbl B 00pa30BaTeIbHBIM
MPOIIECC OHOM WJIM HECKOJIbKUX YUE€OHBIX OpraHu3aIui.

5. CdhopmupoBaTh peKOMEHAAINY IO JAIbHEHIIIEMY Pa3BUTHIO IIAT(HOPMBI.



[IpakTuyeckast 3HaY4MMOCTb PabOTHI 3aKII0YAETCS B pa3padOTKE U BHEJIPEHUE
oOpazoBaresibHOM MmIaT(GOpMbI, OpPUEHTHPOBAHHOM Ha CO3/1aHUE UHUBHUIYaJIbHBIX
00pa3oBaTelbHBIX TPAEKTOPUN 00yUECHUSI.

Pazpaborannas mnardopma anpoOMpoBaHa U AKTUBHO NMIPUMEHSIETCS JIJIs
COMPOBOXKEHUS 00yUEHHUSI IO HAMPABICHUIO (PU3HKA B TAKUX 00pa30BaTeIbHBIX
YUPEIKICHUSIX KaK:

] Cankt-IleTepOyprckuii rocynapCTBEHHBIHN JIEKTPOTEXHUYECKUN
yHuBepcUuTeT «JIDTHW».
] Yuusepcurer UTMO.

] T'yGepnartopckuii ¢pusuko-maremarudeckuit guieit Ne30.

Takxum oOpa3zoM, pe3yabTaThl JAHHOTO MCCIIEIOBAHUS YKE JJOKA3all CBOIO
3¢ PeKTUBHOCTH B 00pa30BaTEIbHON MPAKTUKE U MOTYT OBITh MacIITaOUPOBAHbI HA
Jpyrue JUCHUIUIUHBI U 00pa30BaTeIbHbIE YUPEKICHUS.



I'JTABA 1. OCHOBHBIE OITPEJIEJIEHWS U CPABHUTEJIBHBIN AHAJIN3

B nacTosieit raBe paccMaTpUBalOTCSl TEOPETUUECKUE U TEXHOIOTUUECKHE
OCHOBaHMs NpoeKkTupoBanus miargopmel Study Ways. [locnenoBarensHoe
M3JIOKEHUE BKITIOYAET (PUKCAIMIO KITFOYEBBIX TEPMUHOB U NOHATUM (paznen 1.1),
aHaJu3 CYLIECTBYIOIINX pelieHn B 001acTu HU(PPOBOro 0Opa3oBaHUs U UX
orpanuueHuit (pazzuen 1.2), a Takxke 000CHOBaHME BHIOOPA apXUTEKTYPHBIX
pelIeHni, BKIII0Yasi CEpBEPHBIN CTEK U cxeMy B3auMozaeiicTBus uepe3 GraphQL
API (paznmen 1.3).

Jlanee Oyner paccMoTpaHa 1eIeco00pa3HOCTh BhIICICHUS OTJEILHOTIO
BHYTpPEHHETO cepBuca Ha 0a3e Express u Prisma (pa3nen 1.4), npoananu3upoBaHbl
BOIIPOCHI ayTeHTU(PUKaLMK U aBTopu3anuu (pasaen 1.5), a Takxke
chopmynupoBaHbl TPEOOBAHUS K KIUEHTCKOMY MPWIOKEHUIO, PEAIU30BAHHOMY C
rcnoib3oBaHueM React (pazmen 1.6).

1.1 OcHoBHBIE OnpeneneHus

[Ipexxme yem mepeTr K aHAMU3y CyIIECTBYIOMMUX 00pa30BaTeNbHBIX TUIATHOPM,
HE0OXOIMMO YTOYHUTH OCHOBHBIE OTPEICIICHHSI, KOTOPBIC 3a/Taf0T PAMKH
o0cyXkaeHus U 00€CIIEYUBAIOT TEPMUHOIOTHUYECKYIO TOYHOCTh MTPU
dbopmynupoBaHUU TPEOOBAHUN K TPOCKTUPYEMOM CHCTEME.

DnekTpoHHOE 00yueHue (e-learning) — dopma oOpazoBaTenbHOIO Mpolecca,
OCHOBaHHAs Ha MPUMEHEHHUH MU(PPOBHIX TEXHOJIOTHHA VISl TOCTABKU YIEOHBIX
MaTepHUasioB, OPraHU3aINHA B3aUMOICUCTBHS MEXTY YIaCTHUKAMH W KOHTPOJIS
pE3yAbTaToOB O0yUEHHUS.

OOpa3oBarenpHas maTgopma — IPOrpaMMHBIN KOMIUIEKC, IPeAHA3HAYECHHBIN IS
AIIEKTPOHHOTO COMPOBOXAEHUS 00yUYEHNUs, BKIIOUAIOIINUNA (PYyHKIIMHM XpaHEHUS U
0TOOpakeHUsl yueOHbIX MaTEPHAJIOB, IPOBEIECHUS TECTUPOBAHUS, OTCIEHKUBAHUS
YCIIEBAEMOCTH U B3aUMOJEHCTBUS C TIOJIB30BATEISIMU.

NunuBuayanbHas 00pa3oBaTesibHasi TPACKTOPUS — MEPCOHAIN3UPOBAHHBIN
MapuIpyT 0CBOCHHSI yueOHOro Marepuaia, GoOpMUPYEMBIi C YUETOM YPOBHSI
MOTOTOBKH, TEMIIA U UHTEPECOB 00yHarOIErocs.

AnantuBHOE 00ydeHHE — TMOAXO/, PU KOTOPOM COfepKaHne, Coco0 1 TEMTI
MOJIa4uy MaTepraia U3MEHSIOTCS B 3aBUCHUMOCTH OT XapaKTEPUCTHK U TIporpecca
oOy4aromierocs.



PCKOMGHI[aTeJ'II)HaH CHUCTCMA — KOMIIOHCHT, I/ICHOHBSYIOHII/Iﬁ AJITOPUTMBI aHaJIN3a

JaHHBIX 1 MAallTUHHOT O 06yquH$1 JJIA noz[60pa PCICBAHTHBIX MAaTCpPHUaIOB WK

MpEeAJIOKEHUH 10 CIEAYIONIEMY IIary B 00y4eHUH.

OO6pa3zoBarenbHbIN pecypc — CTPYKTYpUPOBAHHAS €IMHUIA y4eOHOTO MaTepurana
(BUI€O0, TEKCT, M300paxeHue, TeCT U T. [1.), UCIIOJIb3yeMasi B COCTaBEe OJTHOTO WJIU

HCCKOJIbLKUX KYPCOB.

[IponeaypHas reHepaiusi Kypca — METOJ aBTOMaTUUYECKOTO MOCTPOCHHUS

CTPYKTYphI yueOHOTO Kypca Ha OCHOBE 3allpOCOB, MPEANOYTEHUN U MPEIbIAYIINUX

HCfICTBHP’I MOJIB30BATCJIA C IPUMCHCHHUEM AJITOPUTMOB UCKYCCTBCHHOTIO

HWHTCIIIICKTA.

YTouHeHHE JaHHBIX MOHSTHUHN MO3BOJISIET O4YCPTUTDL NPECAMCTHYIO 0051acThb

UCcCle0BaHus U 3a(DUKCUPOBATh KPUTEPUHU aHANIN3a 00pa30BaTEIIbHBIX PEIICHUN.

B cnenyromem pazaene (1.2) paccMaTpuBaroTCs CyIIECTBYIONIME TIATGOPMBI C
TOYKH 3PEHHS MX CITOCOOHOCTH MOAICP)KUBATh HHIUBUIYyaThHBIC

o0Opa3oBareyibHbI€ TPACKTOPHHU.

B nHacTosiiee Bpemsi Ha peIHKE MTPEACTABIEHO MHOXKECTBO IIaThopm

1.2 CpaBHuTenbHBIN aHAIN3 00pa30BaTENIbHBIX MIATHOPM

QJICKTPOHHOTO O6}"—ICHI/I$I, OTIINMYAOIIUXCA AapXUTCKTYPHBIMU PCIICHUSAMMU,

(YyHKIIMOHAIBHOCTHIO, YPOBHEM MEPCOHANM3ALINY U 1I€JI€BOM aynutopueii. B
TaOIUIe HUKE TTPUBE/IEH CPABHUTEIBHBIN aHATN3 HAanOoJee U3BECTHBIX PEIICHUN

I10 KITIOYCBBIM KPUTCPHAM.

ays

[Mnardo | Anantu | Uua. Pexomenn | Untepaktus | I'enepa | [lepconanun
pMa HOCTH TPAEKTO | allMH HOCTH A 3arus
pHH KYypCOB
Moodle | ¥ X X orpannyeno | X HU3KHU
Courser | X / X / YACTUYHO | CpPEIHsSA X CpemHui
a/edX |gactmuno |uactuu
HO
Khan v YacTH4 | YaCTUYHO | BBICOKAs X CpeIHui
Acade HO
my
Duoling | V/ v v BBICOKAsI X BBICOKHIA
0
Stepik | wactuuno | X YACTUYHO | BBICOKAs X CpeIHUI
StudyW | v/ v v BBICOKAsI v BBICOKHI




[IpoBen€HHbIN aHaNN3 MOKA3bIBAET, UYTO OOJBIIMHCTBO MOMYJISIPHBIX TIATHOPM
pEAIN3YIOT NEPCOHATN3ZALNIO JIUIIb YACTUYHO U HE MOAAEPKUBAIOT
aBToMarnueckoe GOpMUPOBAHUE UHIUBUAYAIbHBIX KypcOB. B oTiinune OT HUX,
matrdopma StudyWays opueHTHpOBaHA HA MOJTHOE COMPOBOXKICHUE
WHJIMBUAYAJIbHBIX 00pa30BaTeIbHBIX TPAEKTOPUM, YTO JOCTUTAETCS 3a CUET
MIPUMEHEHUS PEKOMEHIATENbHBIX aITOPUTMOB U MOAYJIBHOTO MOAX0/1a K
CTPYKTYPUPOBAHUIO YU€OHOTO KOHTEHTA.

K uncny kioueBbIX OTIUYUTENBHBIX 0OcoOeHHOocTel StudyWays oTHOCSTCS:

1 MOIyJbHAasl CTPYKTypa KOHTEHTA, PEANoJararoiias He3aBUCUMOCTh
pPECYPCOB OT KYpCOB;

[l aBTOMAaTHU4YCCKaA reHepanust MCKKYPCOBBIX CBsI3€H HA OCHOBE
TCMATUYICCKOI'O COBIIAACHMA MAaTCPUAJIOB,

1 ruOKasi cepBepHas apXUTeKTypa, coueraromias Django u Node.js,
o0ecrneunBaronas MacTabupyeMoCTh;

] peanu3anusi THTEPAaKTUBHOTO 00yYaroIero TeCTUPOBAHUS C aJalTUBHOM
CHCTEMOM ITOJICKA30K;

1 MEXaHM3M NpolLeaypHor renepanuu Al-KypcoB, OCHOBaHHBIN Ha
MPEANOYTEHUSIX U UCTOPUU TOJIb30BATENS;

1 BBICOKHIU YPOBEHb NEPCOHAIN3AMNH, TO3BOJISIONINN YUYUTHIBATh YPOBEHD
MOJITOTOBKU Y MHTEPECHI 00YYaIOIIEeToCs.

Takum o6pazom, StudyWays nemoHCTpupyeT 6oJiee BBICOKUN YPOBEHb
aJanTUBHOCTH U PACIIMPSIEMOCTH M0 CPABHEHUIO C TPATUIIMOHHBIMU PELICHUSIMHU.
DTO IOCTUTAETCA 3a CUET PEATU3ALUU JBYXCIOMHON CEPBEPHON apXUTEKTYPHI:
nyonnunoro API Ha 6a3e Django u GraphQL, a Takxke BHyTpEeHHETO cepBHUCca Ha
Express u Prisma. CTpykTypa v B3auMOJIECTBHE 3TUX KOMIIOHEHTOB MOAPOOHO
paccMOTpeHHI B pazaene 1.3.

1.3 ApxuTeKkTypHbIE OCHOBBI cepBepHOI yacTu miargopmsl: Django u GraphQL

OmHoil 3 KIIIOUEBBIX XapakTepucTuk miardopmsl StudyWays siBrisieTcst €€
OTKpBITas apxuTekrypa. Cucrema nNpoeKTUPOBAIACH KAK PEIICHUE,
MpeAHa3HAYE€HHOE HE TOJIBKO JIJISl UCIIOIB30BaHUSI BHYTPU OTAEIBHOTO Y4€OHOTO
3aBEICHUS, HO U KaK MyOJIuYHBIN 00pa3oBaTebHbIA CEPBUC, OPUCHTUPOBAHHBIN Ha



IIUPOKUIN KPYT MOJIb30BaTeNIe — CTYAEHTOB, MpernojaBareieil u pa3paboTUHKOB
BHEIIHUX HU(PPOBBIX 00Pa30BaATEIBHBIX PEUICHUM.

CepBepHas yacTh mIatGopMbl peaarn30BaHa ¢ UCIIOIb30BaHUEM BeO-ppeiiMBOpKa
Django, a B3anMojeiiCTBHE C JAHHBIMHA OPTaHU30BAHO MTOCPEICTBOM SI3BIKA
3anpocoB GraphQL, peanuzoBannoro yepe3 6ubnunoreky Graphene-Django. Takoit
MOJIX0/T 00ECTIeUnBaeT MOCTPOCHNE YHUDHUITMPOBAHHOTO U pacmupsiemoro API,
ITO3BOJISIOIIETO BHEIITHIM CUCTEMaM MHTETPHPOBATHCS C TUIaTGopMoii 1
HCITOJIB30BaTh €€ PeCypChl, TECTOBBIE 3aJJaHUs U METanH()OPMAITUIO B CTOPOHHUX
MPUJIOKEHUSIX U CEPBHUCAX.

Bri6op GraphQL B kauecTBE OCHOBHOIO ME€XaHH3Ma JOCTYIA K JaHHBIM ObLI
00yCJIOBIIEH psAJIOM (DaKTOPOB:

1 HeoOXOAMMOCTBIO IpenocTaBuTh myonnunoe API, oGecneunBaroiee
BBIOOPOYHYIO 3arpy3Ky TOJIBKO T€X JaHHBIX, KOTOPBIE TPEOYIOTCS KIUEHTY;

1 CTpeMJICHUEM O0ECIEeYUTh MPOCTOTY UHTETPALIUU C BHEITHUMHU
KOMIIOHEHTaMH, BKJII0Uasi PEKOMEH/IaTeIbHbIE aITOPUTMbI, aHATUTUYECKUE
CUCTeMBI U MIaTdOpMBbI TUCTaHIIMOHHOTO 00yueHus (LMS);

1 3aJa4el COXpaHUTh KOHTPOJIb HAJl CTPYKTYPOHM U JIOTUKON JaHHBIX,
MPEAOCTABIISAS PU 3TOM THOKOCTh B pabOTE C HUMH CO CTOPOHBI KIIMEHTOB.

Takum o0pa3zoM, apXUTEKTYpHOE pellleHne, OCHOBaHHOE Ha cBsa3ke Django u
GraphQL, oGecnieunBaeT 0OJHOBPEMEHHO MACIITAOUPYEMOCTh, HHTETPaOEIbHOCTD
Y KOHTPOJUPYEMOCThH B3aUMOJICICTBUSI C 00pa30BaTeNbHOMU MIaThOPMOiL.

Jlanee B maBe OylyT pacCMOTPEHBI:

- 0COOEGHHOCTH apXUTEKTYphl cepBEepHOil yacTu Ha Django;

- cTpykrypa u npeumyiiectsa GraphQL API;

- Opranusanus J0CTyna K JaHHbIM uyepe3 Django ORM;

- peain3anusi YMHOTO MOKCKa 0 00pa3oBaTeIbHBIM pecypcaM Ha miatdopme.

Django

Django — sto nonynsipHsiil BeO-dpeiiMBopk Ha 6a3e Python. Ero kitoueBbiMu
0COOCHHOCTSIMU SIBJISIFOTCSI BBICOKAsi CKOPOCTh pa3pabOTKU, 0COOCHHO /IS
TUTIAYHBIX 33]1a4, TpopadOTaHHAsI CHCTeMa 0€30MTaCHOCTH, BBICOKAs
MacuITabupyeMoCTh U OOJIBIIIOE COOOIIECTBO Pa3pabOTUUKOB.

B ocnoge aToro ¢gpeitmBopka nexat npuHiun DRY, KoTopeiil TOBOPUT O TOM, 4TO
KOJl HE JTIOJKEH TyOIMpOBaThCs, & OJIHA U T€ K€ KOHIETIINU OMUCHIBAIOTCS B OTHOM



MECTEC, UTO IMO3BOJIACT n30eKaTh pasMa3bIBaHUsA UX 11O BCEMY IIPOCKTY. Taxxe

Django npenocTaBisieT TOTOBbIE PEIICHUS AJISI HHTETPALUK C IPYTUMHU

HHCTPYMCHTaMHU pa3pa6OTKI/I, TAaKHMMM KaK Pa3HbIC BUIaMHU 0a3 JaHHBIX, CUCTCMbI

apTopu3aluy U madioHuzaropamu. OgHUM U3 BaxkHbIX 0coOeHHOcTel Django

ABJIACTCA TO YTO B HEM 3aJ10KCH MOHYHBHBIﬁ moaxond, 4aCTH IIPHUIIOKCHUA

MOJIHOCTBIO HE3aBUCUMBI U MOT'YT U3MCHATHCS U AOIMOJIHATHCA HC OKa3bIBasd

BIIMSIHUE HA OM3HEC JIOTUKY JPYTUX MOIYJICH.

CranpapTHoe npuioxkeHne Ha Django coCTOUT U3 CIEIYIOMNX KOMIOHEHTOBR:

1.

Monenu. Mojens siBIS€TCS OMUCAHUEM JaHHBIX B MIPUIIOKEHUE U
COOTBETCTBYET Talnuile B 0a3e gaHHbIX. Django copepuT B cede MOIyIb
Django ORM, KOTOpBIii CBEpSET COCTAB MOJEH B MOJEIH U TaOIHILIBI B Oa3e
JAHHBIX U B CIy4ae OTKJIIOHEHHUS CO3Ia€T MUTPAIIUIO JIJIsi TOTO, YTOOBI
MPUBECTHU TaONUIly B 0a3€ JaHHBIX B COOTBETCTBHUE C MOJIEIBIO.

[Tanens agMuHUCTpHUpOBaHUA. Django n3HayaabHO CONEPKUT B cede
rOTOBOE PEIICHUE JJIsl YIIPABICHUS JaHHBIMU B MPUIIOKEHHE C
MHHUMAJIBHON HACTPOUKOM. JlaHHBIA MOTYJIb O3BOJIIET HA PAHHEM JTarle
CO3/1aHUs BEO-TIPUIIOKEHUE HE CO37]aBaTh CBOIO CUCTEMY
aJMUHUCTPUPOBAHMUS, @ BOCIIOIB30BATHCSI TOTOBBIM PEILICHHUEM,
coJiepxkaniuM B cebe 0a30BbIi (YHKIIMOHAI MO CO3/JaHUIO,
peAaKTUPOBAHUIO, YAATICHUIO U BATUAAIIUU JAHHBIX.

O6paborunku. O6pabOTYMKH — 3TO KOMIIOHEHT, OTBEYAIOIIHI 3a OU3HEC-
JIOTUKY MPUIIOKEHUS, OH OTBeuaeT 3a o0paboTky Http-3ampoca u Bo3Bpar
Http-oTBera.

[ITa6nonsl. [IabmoHBl — 3TO cienUaNbHBIA HHCTPYMEHT, KOTOPBIN MO3BOJISET
cozgaBatb HTML cTpaHulbl ¥ TTOJICTABIATh B HUX JJAHHBIE.
Mapuipytuzatopsl. B aTom ciioe onpeaensieTcs kakomy url oyner
COOTBETCTBOBATh KaKO 00pabOTUMK, HHBIMU CJIOBaMU, ONPEIeNAECTCS
MPaBUIIO IO KOTOPOMY OyJIeT MPOUCXOAUTH HAIIPaBICHUE 3apPOCOB Ha
onpeieNIeHHbI 00pabOTYMKHN HA OCHOBE TOTO, KAKOW MyTh COAEPKUTCS B
3anpoce

Graphene-Django

Jlnst ynoOctBa pa3pabOTKH 1 MUHUMH3AINH CIOXKHOCTU CEPBEPHOTO MPUITOKEHUS

ObLTO IPUHSATO petienue peanu3oBats Graph QL api, nms sToro Oblia

ucnonb3oBana oubnuorexka Graphene-Django.



CrpykTypa npuinoxxkenus ¢ ucrnonb3oBanuem Graphene-Django Oyzner otnuvarbes u
COCTOSITh U3 KOMIIOHEHTOB:

1. Mopnenu. Moaenu Take ONMUCHIBAIOT JAaHHBIE MPUIOKEHUS U UCTIOIb3YOTCS
11t TaOnuI B 0a3e TaHHBIX, HO TENEPh HA OCHOBE HUX €IlIE€ U CO3at0TCs
tunbl 11 Graph QL cxeMbl.

2. AJIMUHHCTpaTUBHAA MaHENb. ITOT MOJYJIb OCTAaeTCs 0€3 U3MEHEHUM.

3. OOpabortunku. [TockonbKy BClo OU3HEC JIOTHKY MO MOIYYEHHUIO U
n3MeHeHuto AaHHbIX B Graph QL ompexgensieT cxema, TO JaHHBIN CJION
MOJTHOCTBIO OTCYTCTBYET.

4. Ia6nounsl. [Mockonsky Graph QL 3ampockl He moJipa3yMeBatOT nepeaavy
HTML crpanun, To AaHHBIA CIIOW OTCYTCTBYET.

5. Mapupytuzaropsl. Graph QL ucnonb3yet equHbii url asis Bcex 3ampocoB
/graphql, mosToMy HaHHBINA CIOM TAKKE OTCYTCTBYET.

Takum o6pazom Graphene-Django 1mo3BosisieT 3HAUUTEIBHO COKPATUTH YHUCIIO
CJIO€B U CJIO0XKHOCTh CEPBEPHOTO BEO-TIPUIIOKEHUS, TTO3BOJISASI CO3/1aTh
nonHoueHHoe GraphQL api Ha ocHoBe Mozenel u mexanu3smMoB Django ORM.

Graph QL — 3To s13bIK 3aIIpOCOB, KOTOPBIH SIBISIETCS AIbTEPHATUBON OoJiee
nonyssipHo konuenuuu REST. JlanHbIN OAX0A TO3BOJISIET KIIMEHTY CAMOMY
OMUCHIBATh CXEMY JJAHHBIX, KOTOPbIE OH XOUEeT MOIYy4UuTh OT cepBepa. Graph QL
MO3BOJISIET MOJTYYaTh TOJIBKO HEOOXOIMMBbIE MOJISI M UCIIOJIb30BaTh BCETO OJUH
MapuipyT /graphql 115 Bcex 3anpocos.

OCHOBHBIE KOHIIEIIINH:

1. Cxema. B cxeme onuChIBalOTCS THIIBI BCEX CYLIHOCTEN U CBSI3H MEXKY
HUMU.

2. 3anpocsl. 3anpocChl UCIOIB3YIOTCS ISl OJMy4EHUS JaHHBIX KJIMEHTOM. B
HUX KJIUEHT MEePEJaeT CXeMY TOT'0 KaKHe CYIIHOCTH U IOJISI OH OKUJAET
HOJIy4UTh OT cepBepa. CepBep Ke B CBOIO OYEPEb IPOU3BOIUT 3AIPOCHI K
0aze nanHbIX B (popmare SQL u 3areM 0ObEAUHSET U CTPYKTYpUPYET
JaHHBIE COITIACHO TOM cXeme, KoTopas Obljia IepelaHa KIIMEHTOM.

3. Mytanuu. MyTauuu no3BoJisitOT KJIMEHTY U3MEHSATh JaHHbIE Ha CEPBEPE,
MIPOU3BOJIA CO3JJaHUE, PEJAKTUPOBAHUE U YIaJICHUE JAHHBIX.

4. Tonmucku. JlaHHBIN MEXaHU3M HCIIONB3YETCS IS OTYyUYEHUS TaHHBIX U X
OOHOBJIEHUS B PeaJIbHOM BPEMEHHU.

OcHOBHBIE TUTIOCH Hcnoab30oBanus Graph QL:



1. T'mOkocTh B 3ampocax maHHbX. Graph QL mo3Bonser kiIueHTaM caMuM
OMPENIENATh KaKUe MOJIsl U CBSI3aHHBIE CYITHOCTU OYyIyT MOJYUYEHBI C
cepBepa, barogapsi STOMy MOXHO OJHUM 3alpOCOM MOITYUYUTh BCE
HEOOXOJMMBbIE JJaHHBIE, @ HE COBEPIIaTh HECKOJIBKO MOAPSIA UAYIIUX
3aMpOCOB K Pa3HbIM CYITHOCTSIM.

2. VYmopoieHue cepBepHOro npunoxeHus. [locKoIbKy BCIO TOTUKY MO
MOJIYYEHHUIO JaHHBIX U3 0a3bl JaHHBIX U MPEeoOpa30BaHUE B HYKHBIM
KIIMeHTy (popmat nmpousBoauT aBuxok Graphene-Django, To pa3paboTka
CEPBEPHOTro MPUIIOKEHHUS yIpoIiaeTcs 10 hopMupoBaHusi Mozaeneit Django,
nocne yero Graphene-Django coznact Graph QL cxemy Ha ocHOBe
TEKYIeTo cocTosiHus Mojieneit, a Django ORM npoussener
CUHXPOHM3AIINIO CO CXeMOU 0a3bl TaHHBIX.

3. I'myGokas tunuzanusa u Banuaamnus. [Tockonsky B Graph QL cxeme
OMpeIeNICHbI TUIIBI BCEX CYIIHOCTEH, TO 3TO MO3BOJISIET aBTOMAaTHYECKU
MOJIYYUTh CTPOTYIO TUIIM3AIUIO U BATUAAIMIO TAHHBIX Ha CTOPOHE KIUEHTA.
Takum 0Opa3oM ATOT MOAXO]T TO3BOJISET SKOHOMUTDH BpeMsl TP pa3paboTKH,
HEOOXOJMMOE Ha OMKCAHUE TUTIOB JJAHHBIX U BaJUJAllUU 3aIIPOCOB OT
cepsepa.

4. TIpocrara pacmupenus api. [Ipu qoOaBieHne HOBBIX MOJEH K CYITHOCTU HET
HEOOXOJMMOCTH MPOBEPSTH UTO ITHU MOJISI HE TIEPEIACTCS B paHEe CO3/IaHHbIE
3ampocCkl. DTO JeflaeT pa3BuTHe api 0ojaee 0e30macHBIM.

5. Enunbiii url. Bce 3anmpochl HanmpaBistoTCsA Ha OJIMH aJpec, YTO 3HAYUTEIIBHO
YIPOILAET MapIIPyTU3ALIHIO.

OcHoBHbBIE OrpaHUYeHUs1, KOTOpbIe HakaabiBaeT GraphQL:

1. VazBumocTb k Harpy304HbIM atakaM. [Tockonsky GraphQL no3Bomsier
CO3/1aBaTh 3apPOCHI C JIIOOBIM YPOBHEM BIIOKEHHOCTH, TO 3TO OTKPHIBAET
BO3MOXKHOCTb 3JIOYMBIIJIEHHUKAaM CO3/1aBaTh 3alPOCHI, KOTOPbIE Oy T
CO3/1aBaTh OIPOMHYIO Harpy3ky Ha HHQPacTpyKTypBbl.

2. CnoxxHOCTh COKpBITHSI UyBCcTBUTENbHOU HHGOopMaruu. GraphQL Tpedyet
OYEHb JETAIBHONW HACTPOMKHU JOCTYIIOB K JAHHBIM, KOTOPYIO HYKHO
MIPOU3BOJIUTH JUISl KQXKIOTO y3J1a CXEMbl HHJIMBHIyalbHO, & B HEKOTOPBIX
CIIy4asix M ISl KaXA0r0 MOoJIA B 3TUX Y3J1aX, 3TO MOXKET NOTPeOOBATh OUEHb
3HAYUTEIBHOIO BPEMEHHU U COMPOBOXKIAETCSA BBICOKUM YPOBHEM PUCKOB.

3. CnoxHoctb K31mmpoBanus. [Tockoneky GraphQL ucnonbs3yer ogun url qs
Bcex 3anpocoB u ucnonb3dyeT HTTP merog POST, To kitaccuueckue
pelieHus IJIsl KIIIUPOBAaHUSI HEBO3ZMOXHO TPUMEHUTb.



4. CnoxxHOCTh JorupoBaHus. /s aHanu3a omubOOoK B JIorax He0OXOAUMO
BPYYHYIO aHAJIM3UPOBATh TEJIO 3aMpOca, 3TO TPEOyeT 3HAYUTEIHHO OOIbIIIE
BPEMEHU, YeM aHainu3 JoroB kiaccuueckux HTTP 3ampocos.

5. Bricokas Harpy3ka Ha cepBep. Graphene-Django nis o6paboTKu Kaxk10ro
y3J1a B 3alpoce KIMEHTA JAeNaeT OTACIbHBIN 3arpoc B 0a3y JaHHBIX, 3TO
CO3/1a€T OTPOMHYIO HAarpy3Ky, TOT/ia KakK Mpy CTAHJAAPTHOM MOAXOJIE TE Ke
JAHHBIE MOXKHO ObLIO ObI MOMYYUThH OJTHUM 3aIIPOCOM.

6. IloBbllieHUE YPOBHS CIOXKHOCTH KIMEHTCKOro npuioxenus. GraphQL mo
CYTH MO3BOJISIET HA KIIMEHTCKOM CTOpOHE paboTarh ¢ 0a30ii TaHHBIX, HO
BMecTo cuHTakcuca SQL ucnons3oBarsk cuaTakcuc GraphQL, B cBOIO
ouepeib 3TO MPUBOAUT K TOMY, YTO BCSI OM3HEC-TIOTHUKA MPUIIOKEHUS
COCpeIoTauynBaeTCsl Ha KIIMEHTCKOW CTOpOHE MpUBOs K Tomy uTo frontend
pa3paboTuuK J0JKEH pemaTh backend 3amaum B yClnoBuUsiX Korja BMECTO
MOITHOTO si3bIKa SQL OH UCIONB3YEeT CUIIBHO OTPAaHUYEHHBIHN S3BIK
GraphQL.

Takum o6pazom BeIO0p Graphene-Django mo3BossieT 6€3 ryOOKUX 3HAHUM B
obyacTu cepBepHOM pa3paboTku OBICTPO co3naBarh GraphQL api Ha ocHOBE
0OBEKTHOTO MpeacTaBieHus 0a3bl JaHHBIX Django, HO cO3/1aeT MHOKECTBO PUCKOB
pHu paboTe ¢ YyBCTBUTEIHHBIMH TAHHBIMHU.

Pabora ¢ 0a30ii maHHBIX

Jliist pabotel ¢ 6a3oi nanHbeix Graphene-Django ucnonb3yeT 0ObEKTHOE
npeAcTaBieHue 0a3bl TaHHbBIX, TO ecTh Django ORM. Django ORM — 310
MEXaHHU3M, KOTOPBIi O3BOJIIET B3aUMOJIEHCTBOBATh C 02301 TaHHBIX TaK, CIOBHO
TaOnuIbl B 0a3e JaHHBIX - 3TO OOBIKHOBEHHBIE OOBEKTHI Ha s3bike Python.

Monenu B Django onuckiBatoT Tabmauiibl B 0aze naHHbix. Kaxapiit aTpudyT Moaenu
COOTBETCTBYET OINPEAEICHHOMY CTOJIOIY B TAOJIUIIE U MO3BOJISIET OMUCKHIBATH €TI0
Ha3BaHUE, TUI U JIOMIOJIHUTENbHYI0 HHPOpMaIHio. Moienu mo3BOJISIOT ONMKUCHIBATh
CBSI3U MEXKy APYT IPYTrOM IO MPUHITUIIAM OJWH K OHOMY, OJJUH KO MHOTHM U
MHOTHE KO MHOTHM, aBTOMAaTUYECKHU MPE0OPa30BhIBASICH BO BHEIIHUE KITIOUH WU
TaOIUIBI CBS3EH.

J171st Toro, 4TOOBl CHHXPOHU30BaTh CXeMy 0a3bl TaHHBIX U €€ 0ObEKTHYIO MOJIEIb
UCIIOIb3YETCA MEXaHU3M CO3JJaHUsI MUTPALIMil. DTOT MEXaHU3M OOHAPYKUBAET,
pazinuas MeXay CXemMoil 0a3bl JTaHHBIX U OObEKTHBIM MIPEAICTaBICHUEM U HA
OCHOBE 3TOU pa3HOCTU reHepupyeT MUrpauoHubii SQL daiin, mociae ycnenHoro



MIPUMEHEHUSI KOTOPOTO cXeMa 0a3bl IAaHHBIX CTAHOBUTCS UJICHTUYHOU OOBLEKTHOMY
npeAcTaBiIeHuI0. Takol MoAX0/l MO3BOJISAET YIIPABISATh BEPCUSIMU CXEMBI 0a3bl
JTAHHBIX Ha BCEM MYTH pa3pabOTKH CEPBEPHOTO MPUIOKEHUS U UCKITIOYAET
BO3MOXHOCTh popmupoBanus SQL 3anmpoca mexanuzmamu Django ORM B
KOTOPOM Oy/yT 3alpOIleHbI MO WU TaOJIUIIbl, KOTOPhIE OTCYTCTBYIOT B 0a3e
JTAHHBIX.

Django ORM no3Bonsier 6e3 Hanucanusd SQL ckpunToB npou3BOAUTH C MOJETISIMU
0a30BbIe ONepalMy TaKue KaK Co3/laHne, OOHOBJIEHUE, yIaJeHUE U YTEHUE, a
TaK>Ke 3aIlpaliuBaTh JaHHBIC U3 CBSA3aHHBIX TAOJIHII.

BaxxnbiMm cBoiicTBoM Django ORM sBinsieTcst TO, 4TO OH MO3BOJISIET paboTaTh
abcomoTHO enuHoo0pa3Ho ¢ pazubiMu CY B/, Takumu kak PostgreSQL, MySQL,
SQLite, mpuuem nepexo Ha Jr00yr0 u3 noaaepkuBaeMbix CYB/] He moTpedyet
U3MEHEHMs] OU3HEC-TIOTUKH.

Django ORM aBToMaTuuecku NpOU3BOJIUT SKPAHUPOBAHUE BCEX TMEPEIaBAEMbIX
MapaMeTPOB, ATO MO3BOJISIET 3HAUUTEIBHO CHU3UTh PUCK SQL- MHBEKIHII.

YMHBIN OUCK UH(pOpMauu

VYMHBIN ITIOUCK — 3TO MoAXoa K IIOUCKY I/IH(I)OpMaI_II/II/I KOrga OTBCThI BBIJAIOTCA HE
TOJIBKO Ha OCHOBC COBIIaACHHA CJIOB B 3aIIPpOCC IIOJb30BATCIIA U I/IMGIOHICI\/'ICH
I/IH(l)OpMaI_II/II/I, HO TAaKXC YUYUTBIBAKOTCS MAACKN, CHHOHHUMBI U O6I]_II/II>'I KOHTCKCT
3arpoca. OTOT moaxod Mmo3BOJIACT JaBaTh I1OJIb30BATCIIIO OoJiee TOUHEIE
PpE3yibTaThl TIOMCKAa U B KOHYCHOM CJIy4ac YJIYUIOHUTh €ro MMOJIb30BATECIbCKUHN OIIBIT.

Cranpaptabiii noaxof k moucky Ha ocHoBe SQL xomann LIKE unu contains He
MOJKET OBITh UCIIOJIB30BAaH MOCKOJIBbKY 00JIaJaeT PsiIOM MUHYCOB:

1) CnoxxHOCTh OMCKA BHYTpU 0a3bl IAaHHBIX BO3PACTAET JIMHEIHO B
3aBUCUMOCTH OT 00beMa 0a3bl IAaHHBIX, YTO MIPUBEJIET K TOMY, UTO ONeparus
MOMCKa JiJ1s1 OOJIBIINX 0OLEMOB JIAHHBIX CTAHOBUTCS CIUIITKOM
JTOPOTOCTOSIIECH.

2) Ilouck uyBCTBUTEJIEH K PETUCTPY CJIOBA, €TO0 MaCKy U (popme, 4To
3HAUUTEIBHO MMOHMXAET Ka4€CTBO MOUCKA JIJISI TAKUX SI3BIKOB, KAK PYCCKHIA.

3) OtcyTcTBYeT cucTeMa OLEHKH PEIEBAHTHOCTH, BCE COBIA/ICHMS CIIOB PaBHBI
10 3HAYCHUSIM.

4) B noucke y4YUTHIBAIOTCS COIO3bI U CITY>KEOHbIE YaCTHUIIbI, HE HECYIIIUE
CMBICJIOBOM HArpy3KH.



OCHOBHBI€ ILTIOCHI UCIIOJIL30BAHUS YMHOTI'O ITOUCKaA.:

1) YMHBII TOUCK CITOCOOEH YUUTBIBATh PETUCTP CIIOB, NAJEKH, BpEMEHA,
CKJIOHEHHSI M B HEKOTOPBIX CIIy4asix UCIPABIATH OICYATKH.

2) [l yMHOro IOMCKa CyLIECTBYIOT MHAECKCHI ISl 0a3bl JaHHBIX, KOTOPHIE
MO3BOJISIFOT 3HAYUTENIBHO YCKOPUTh MOUCK MH(POPMALIUH.

3) YMHBIN NOMCK MO3BOJISIET YUUTHIBATh PEIEBAHTHOCTh HH(POPMALIUU U B
3aBUCHMOCTH OT 3TOTO PAHKUPOBATH PE3YJbTATHI IIOMCKA.

VMHBIM ITOMCK Ha OCHOBE ITOJIHOTEKCTOBBIX HHACKCOB

Jlist peanuzanyii yMHOTO MOUCKA 0€3 UCTIOIb30BaHUsI CTOPOHHUX CEPBUCOB TaKUX
kak Elasticsearch Opu1a HCIIONBE30BaH MEXaHU3M ITOJTHOTEKCTOBBIX MHAECKCOB JUIS
0a3bl nanHbIx Postgres u Django ORM.

[11r0CBI UCITOIB30BAaHUS NOJIHOTEKCTOBBIX HHACKCOB:

1) Bricokasi CKOPOCTb MOUCKA, B TOM YUCIIe JJIs1 OONBIIUX 00bEMOB TEKCTA.

2) Ilognepxka TMHTBUCTUYECKUX MOJENEH ISl PyCCKOTO SI3bIKA.

3) Bo3MOXHOCTh MHAEKCALUN JAHHBIX U XpaHEHHUE 3TUX MHJIEKCOB B (popmare
tsvector.

4) Bo03MOXHOCTb UCIIOJIB30BaTh BMECTE C (PUIIBTPAMU U COPTUPOBKAMHU,
peanuzyembiMu yepe3 Django ORM.

AJNropuT™M pabOThI MOTHOTEKCTOBOTO MTOUCKA:

1) IIpu noMoIy TUHTBUCTUYECKON MOJIETH JJIsl PyCCKOTO SI3bIKa TaHHBIC
OYHIIAIOTCS OT CTOM CJIOB, 3HAKOB MPETTUHAHUS, CJIOBA MPUBOAATCS K
HOpMaJIbHOM hopme.

2) Coznaércs tsvector, MpeacTaBISIOMINN U3 ce0s1 Ha0OP «CIOBO + MO3UIIHS.

3) Ilonb3oBaTenbCKUii 3apoc MpeBpamiaeTcs B tsquery.

4) OcymuiecTBisieTcsl TOMCK HA OCHOBE CpaBHEHHUs tsvector u tsquery

5) B cayuae ecnu 0611 co3gan GIN-uHIEKC, OH UCTIONB3YETCS 11 TOTO, YTOOBI
HE MPOBOJIUTH CKAHUPOBAHHE BCEH TaOIHUIIHI.

Tem He MeHee YacTh onepanuii — HapuMep, MOArOTOBKA MEPCOHATU3UPOBAHHBIX
Al-kypcoB — TpeOyeT ClI0KHOM OM3HEC-IOTMKH, KOTOPYIO HEIeJIeCcO00pa3Ho
BbIHOCUTH B yOonuuHoe GraphQL API. JIyist uzonsiiuu 3TUX Ipo1ieccoB BO BTOPOM



noJipasziesie noka3aHo, Kak BHyTpeHHHI cepBuC Ha Express u Prisma nononnsier
OTKPBITYIO apXUTEKTYPY.

1.4 Peanu3anusi BHyTpeHHENH OM3HEC-TIOTUKY C UCTIOIb30BaHueM Express.js u
Prisma ORM

[Tnardopma StudyWays npoekTupyercst Kak OTKpbITasi 00pa3oBareabHast
’KOCHUCTEMa, peAocTanisitonias nyonuunoe APl niisa nonyyenus
00pa3oBaTeNIbHBIX PECYPCOB M COMPOBOXKACHHS MHAUBUAYAJIbHOTO O0yUYEHUSI.
OpHaxko, o Mepe pa3BUTHS IIATHOPMBI CTAIO OYEBHUJIHO, UTO PSAJl BHYTPEHHUX
MPOIIECCOB TPeOYyeT peann3aluu CI0XKHOU, crieluUIHON OU3HEC-TOTUKHU, KOTOpast
HE J0JbKHA OBITh YaCThIO OTKPBITOrO MHTEpdelica B3auMOJIEHCTBHS C KIMEHTOM.

B mensx pazneneHus OTBETCTBEHHOCTH U apXUTEKTYPHON YUCTOTHI OBLIO TIPUHSITO
pEIIeHNE BBIICTUTh BHYTPEHHIOIO OM3HEC-JIOTHKY B OTACIIBHOE CEPBEPHOE
MPUJIOKEHUE, PEalM30BaHHOE C UCIIONIb30BaHueM Iiargopmbl Node.js, s3bika
TypeScript, ppelimBopka Express.js 1 ORM-0ubnmorexu Prisma.

Takoe pemenne no3BOoJInIO:

- o0ecneunTh YETKOE pasrpaHUUYCHUE MEXy MyOJIMYHBIM U BHYTpeHHUM API;

- HCTIOJIb30BaTh Pa3/IeIbHYI0 apXUTEKTYPY sl 00paOOTKHU MOJIb30BATEIBCKUX U
CHUCTEMHBIX 3aIPOCOB;

- BBIHECTH OM3HEC-JIOTruKy 3a npeneisl GraphQL, 9To cyniecTBeHHO yIpOCTHIIO
APXUTEKTYPY KIMEHTCKOTO KOJa;

- pa3paboTarh U CONMPOBOXKIATh CEPBEPHYIO JIOTUKY C YUETOM BCEX TPEOOBAHMIA
0€30MacHOCTH, MaCIITAOUPYEMOCTH U PACIIUPSIEMOCTH.

Takum 0Opa3zoM, BTOpO€ CEpBEPHOE MPUIIOKEHUE SIBISETCS 3aKPBITHIM
BHYTpeHHUM KoMmrnoHeHToM StudyWays, npeHa3HaueHHbIM UCKITIOYUTEIBHO IS
peanuzanuy BHYTPEHHUX MPOIECCOB MIaTPOPMbI, HEAOCTYMHBIX YEPE3 MyOIUUHOE
GraphQL API, u npeacrasisier co60i OTAENIbHBIN YPOBEHb JIOTHYECKOM
00pabOTKU TaHHBIX, HEOOXOAUMBIH JJIs MOJTHOIIEHHON paboThl 00pa30BaTeIbHOM
Cpelpbl.

Yro takoe Node js

Node js — 310 cpena ucnonnenus JavaScript kona BHe Opay3epa, TOCTPOEHHas Ha
neukke V8 ot komnanuu Google. bnarogapst Node js oTKpeIBaeTCsi BO3MOXKHOCTh



UCIIO0Ib30BaTh JavaScript He TOJIBKO JUIsl KIIMEHTCKUX, HO U /111 CEPBEPHBIX
MIPUJIOKEHUS.

TypeScript — 370 s3bIK TOCTPOEHHBIN MTOBEpX JavaScript, 10O0aBISIOMINIA
CTaTUYECKYIO TUIH3AIMIO, YTO 3HAYUTEIBHO YIPOIIAET CO3/IaHUE U
CONPOBOXJEHUE KPYITHBIX TIPOCKTOB, & TAKIKE YCKOPSIET pa3padOTKy 3a CUET
1yOOKOM MHTErpaluu co CpeiaMu pa3padOoTKH, O3BOJSIONICH MOIyYaTh
MOJICKA3KU U MPOBEPKY TUIIOB BO BPEMS HAIIMCAHUS IPOTPAMMBI JI0 BHITTOJIHEHUS
KOMIUJISILIAH.

Express js — 370 BbiIcOKOypOBHEBBIHN (hpeiimMBopK Ha Node js, mo3BOISIFOLTUNA
co3/1aBaTh CepBEpHbIC MPUIIOKEeHU Ha si3bikax JavaScript u TypeScript. KiroueBoit
0COOEHHOCTHIO EXpress js sBisieTCs TO, 4YTO OH HE AUKTYET CTPYKTYPY TOTO, KaK
JIOJI’KEH OBITh OPraHW30BaH MPOEKT, YTO MO3BOJISIET OYEHb OBICTPO U MPHU
MUHHUMAJIbHBIX YCUIIUSX CO3/IaTh CEPBEPHOE MPUIIOKEHHE 1O CBOEH CTPYKType
ONTUMAJIBHOE JUISl IPOEKTA CPEAHETO pa3Mepa.

Pabota ¢ 6a30ii JaHHBIX BO BTOPOM CEPBEPHOM IPHIOKEHUU

J71st paGoThl ¢ 623011 JAaHHBIX BO BTOPOM CEPBEPHOM MPUITIOKEHHE OblIa
HCIIoJIb30BaHa ononmmoreka Prisma ORM. Prisma — 3to ORM 0Ononmmorexa,
pa3zpaboTaHHas cenuaibHo Uit Node js AKOCUCTEeMbI, B OCHOBE €€ IPUHIUIIOB
JexaT cTaTU4ecKasl TUu3alus U rryookas unrerpamnus ¢ TypeScript, BicoKast
MIPOU3BOJIUTEIBLHOCTh U YI0OCTBO pabOThI ¢ 0230 JaHHBIX.

Prisma js omnuaercs ot knaccudueckux ORM OubnmoTex Hanu4auem
JEKJIApaTUBHOIO MOJIX0/1a K ONMUCAHUIO CXEMbI 0a3bl JAHHBIX, aBTOr€HEepauen
TUINA3UPOBAHHBIX METOMIOB JUISl IO0CTYyNAa K JAHHBIM U JIBY CTOPOHHIOIO
CUHXPOHU3ALMIO MEXKTY CXEMOM U KOJOM.

Enunas Touka mpaBabl B IPOEKTax ¢ Ucnoyib3oBaHueM Prisma ORM sBnsieTcs
Prisma schema, 310 crienimanbHbBIN (haiisl, B KOTOPOM Ha S3bIKE prisma ornucaHa
CTpYKTypa 0a3bl JaHHBIX. B 3TOM (paiine onpenenstoTcs CTPyKTypbl TaOIHIL, THUIIBI
MOJIEH U CBSI3U MEXy TabIUIlaMH, a TaK:Ke HaCTPauBaIOTCsI TEHEPaTOPhI KOJa,
HarpuMmep Juis TypeScript u nonkiroueHue k 0a3e TaHHBIX.

Prisma moAACPKUBACT ABA IIOAXO0Ad K CHHXPOHU3allN MOACIN U 0a3bl JaHHBIX.

1. Murpamuu. 910 KJIacCHYECKUI TIOXO0/1, UCII0JIb3yeMbIi Hanpumep B Django
ORM, oH 3akiiro4aeTcsi B TOM 4TO MOCIE BHECEHHS] U3BMEHEHUH B prisma
schema, mpou3BOAUTCS 3aIyCK KOMaH/bl, KOTOPAsl AHAIU3UPYET
MPOU3BEACHHBIE U3MEHEHUS U HA OCHOBE HUX co3aaeT SQL MurpaunoHHsbIi



(haiin, mocne 4ero AaHHBIN (aii BBITIONHIETCS 110 OTHOIICHUIO K 0a3e
JTAHHBIX

2. WUntpocnekuus. JJlaHHbBINA MOAXO/T MTO3BOJISAET MPOU3BECTH CUHXPOHU3ALIUIO
Mojiesid U 0a3bl IaHHBIX B 0OPATHOM HAIIPaBIICHUE U SIBISETCS BaXKHEHIITUM
MEXaHH3MOM, MTO3BOJISIONINM HCITOIb30BaTh Prisma ORM B mpoekTe ¢
JIByMsI CEpBEPHBIMU MPUIIOKEHUSAMU. [IpUHIINT 3TOTO MOAX0/1a 3aKITF0YaETCsI
B TOM, 4TO Prisma ananu3upyet 0a3y JaHHBIX U Ha OCHOBE HEE CO3/aeT
(aiin prisma schema. DTOT MOAX0/ MO3BOJISIET 3HAYUTEILHO COKOHOMHUTH
BpeMsl B yCJIOBUSX Koraa Prisma ucnonb3yeTcst B IPOEKTax C yike
CYILIECTBYIOIIEH 0a301 TaHHBIX.

Prisma ORM 1no3BoJIsieT JErKo cO3/1aTh CEPBEPHOE MPUITIOKEHHE IS YKe
CYILIECTBYIOIIEH 0a3bl TaHHBIX 0€3 U3MEHEHUSI €€ CXEMY, UTO MO3BOJISIET CO3/1aTh
BTOPOE CEPBEPHOE MPUIIOKEHHUE PSIJOM C YKE CYIIECTBYIOIIUM 0€3 HapyIIeHUs
paboThI U3HAYATBHOTO.

Taxkum 00pa3oM, 3aKpBITHIA CEPBUC 00ECIIEUNBAET THOKOCTh M O€30MTaCHOCTh
00pabOTKU BHYTPEHHUX MPOLIECCOB, COXPAHSS MPU 3TOM YUCTOTY MyOTUYHOTO
API. Cnenyromen 3aaueil CTAHOBUTCS 3alIUTA BCEW CUCTEMBI C TOUYKH 3PCHUS
ayTeHTU(PUKAIIMU U aBTOPU3ALIUH, YTO PACCMOTPEHO B paznene 1.5.

1.5 AynTudukamnus u aBTOpU3aLus.

Jlns peanuzanuu ayHTUDUKAIMKY U aBTOpU3aIMU ObLIT UCTIOIB30BaH cepBuc AuthO.
AuthO — 310 o6naunas miargopma, MpeAOCTABIAIONIAs AyHTU(DUKAIUIO U
ABTOPU3AIMIO KaK cepBUC. J|aHHBIN CEPBUC NMPENOCTABIAECT:

HactpanBaembie (hopMbI perucTpainu U BXoaa.

[ToaxmroueHnue npoBaiIepoB aBTopu3ainu, Takux kak Google u VK.
Paboty ¢ JWT tokenamu.

VYpasneHue npaBamMu JOCTYIIA U MOJb30BATEIAMU.

BcTpoeHHbBIN MeXaHW3M MOATBEPKICHUS Yepe3 MOUTY.

AN D bW~

[TopnepkKy KOpIOpaTUBHBIX MPOBAUAECPOB aBTOpHU3alnu, Takux kak LDAP
u SAML.

7. Tonnepxky AByX(haKTOPHON ayHTUPUKALINH.

8. Hcnonp3oBanue ToOkeHOB 111 APl 1 KITMEHTCKOM CTOPOHBI.

9. B03MOXHOCTbH BHEPATH COOCTBEHHYIO JIOTHKY.

AuthQ cnexyeT nydiuM npakTUKaMm Mo 00ecredeHnIo 0€30MacHOCTH:



1. ABTopu3allMOHHBIE TOKEHBI XPaHSTCS B cookies ¢ Ucoab30BaHuEM (priaros
Secure u HttpOnly.

Pabota mpoucxonut no Https.

[TopnepkuBaeTcs: poTarus KIHOUe.

Nmeercsa HacTpoiika BpEMEHU KU3HU TOKEHOB.

[ I SRS I S

B cepBuc BcTpoena 3anmura ot Takux TunoB arak kak CSRF, XSS, Brute-
force u ap.

Baxnoit ocobennocThio AuthQ siBiisieTcst To, YTO TaHHBIM CEPBUC UMEET TOTOBBIN K
ucnonb3oBanuio SDK jist 60JbIIMHCTBA HOMYISIPHBIX S3BIKOB U IIIATGOPM, YTO
MO3BOJIAJIO UCIIOJIB30BATh €AMHBIN CEPBUC aBTOPU3AIMU U ayHTU(PUKALIUU JJIsI
000UX CEPBEPHBIX MPUIOKEHUHN U KIIMEHTCKOTO MPUIIOKEHUSI.

s unrerparuu AuthO u Node js ncnonb3yercs opunnansusiii SDK n
middleware. [l unrerpanuu ¢ Django et opunnansaoro SDK, nmostomy
ucnoinb3yerca oudnuorexa PyJWT.

Urak, equnas cesizka AuthO + JWT olecnieurnBaeT COIlIaCOBaHHYIO CXEMY
aBTOpU3ALIUU JIJI1 000UX CEPBEPHBIX MpuUiIoKeHu u kiueHTckoro SPA. Ilpasa
JOCTyTa IPOBEPSIIOTCSI CAMMETPUYHO, a TokeH hopmarta JWT nepenaércs B
kaxxoM 3anpoce Kk GraphQL-API win Logic-API. C Hané€XHbIM KOHTypOM
0€30MacCHOCTH MOXKHO MIEPEUTH K YCTPOMUCTBY KIIMEHTCKOM YacTH, Yepe3 KOTOPYIO
MOJIb30BaTEIh B3aUMOJICHCTBYET CO BCEl TIaTQOpMOH.

1.6 KnueHTckoe NpuiioKeHUe.

OcHOBOM KJIMEHTCKOTO MPUJIOKEHUS siBiIsieTcs Oubnunoreka React, aTa bubnuoreka
MO3BOJISIET CO3/1aBaTh TMHAMUYECKUE U OT3bIBUMBLIE frontend mpunoxenus. B atoi
OMOMMOTEKH pealn30BaH KOMIIOHEHTHBIN MOAXO0/] U OJTHOHAIIPABIICHHBINA MOTOK
JAHHBIX, a TAKXKe 3a cueT BUpTyanbHOoro DOM nepeBa v makeTHON CUCTEMBbI
oOHoBIeHHs peanbHoro DOM nepeBa nocturaercsi BICOKasi IPOU3BOAUTEIHHOCTb.

OcHoBHBIN KOHIIENIINU React

1. KoMmoHeHTHBIN ITOAXO .
React peanusyer nyier0 KOMIIOHEHTOB, KOTOPBIE MO3BOJISIOT
MePEHCIIONb30BaTh U M30JIUPOBATH OJIOKH M3 KOTOPBIX CTPOUTCS
MOJIb30BaTEILCKUM uHTEp(eiic. BHyTpu KOMIOHEHTOB MOXKHO PEaIn30BaTh
OM3HEC-JIOTUKY U 0ToOpaxeHue nurepdeiica, BKIaabIBaTh KOMIIOHEHTHI B



Ipyr-Apyra, nepeiaBaTb KOMIIOHEHTaM BXOJHbIE TapaMeTPhl U pearupoBaTh
Ha COOBITHS.

Bupryansnoe DOM nepeso.

Omnepanuu ¢ peasibubiM DOM nepeBom Opay3epa oueHb 3aTpaTHBI 1O
MPOU3BOJUTEIBLHOCTH, MIOITOMY JIJII TOTO YTOOBI MPHIIOKEHUST ObLIH
MJIaBHBIMHM M U3MEHEHUS Ha CTPaHUIIe TPOUCXOAUIN ObICTpO B React
peanu3oBaHa KoHUenuus BupryansHoro DOM nepesa. Bupryansnoe DOM
JepeBo — 3To oberdenHas konus peaibHoro DOM naepeBa, HO XpaHsILasiCs
B BHJIE java script oobekra. [Ipu nepepennaepe komnoneHTa, React coznaer
HOBOE€ BUpTyanbHoe DOM nepeBo, cpaBHUBAET C TEM, KAKUM OHO OBLIO J0
peHenepa u eciu 00HapyKUBAETCS pa3audyue, TO MPOU3BOIUTCS MAaKETHOE
oOHoBIeHHE peaibHOro DOM nepeBa, 4ToObl OHO MPHUIILIIO B COOTBETCTBUE C
O0OHOBJIEHHBIM BUPTyaldbHbIM DOM nepeBoM.

OnHOHANpaBIEHHBIA MOTOK JAHHBIX.

KomnonenTs! B React MoryT npuHumars BXOASIIUE TapaMeTPhl U
pearupoBaTh Ha UX U3MEHEHUE, ITO MO3BOJISIET MepeiaBaTh JaHHBIE OT
POJIUTENHCKOTO KOMITIOHEHTA K JOYEPHUM, YTO peain3yeT
OJTHOHAIPABJICHHBIN MOTOK JAaHHBIX, B CBOIO OUEpE/b JOUECPHUE
KOMIIOHEHTBI MOTYT TepeaaBaTh POJUTEILCKUM COOBITHS Oarogaps
MexaHu3Mmy nepenaun call-back ¢pyHkuuii B kauecTBe mapamerpa.

. XyKHU.

Jl1st XxpaHeHus! JaHHBIX U pearupoBaHus Ha coObITUs B React ucnonb3yercs
MEXaHU3M XyKOB. XyK — crieluaibHas GyHKIMS, 1711 paboThl ¢ KOTOPOI
MOXXET BJIMAThH HA dKU3HEHHBIN [IUKJI KOMIIOHEHTa. XyK useState mo3Bosser
XPaHUTh JAaHHBIE U IPU U3MEHEHUE UX NIEPEPUCOBBIBATH KOMITHEHT, XYK
useEffect mo3BosnseT oTcnexuBaTh U3MEHEHUS JaHHBIX WA BHI30OBBI
nepepucoBku komrnoneHTa, Xyku useRef, useCallback, useMemo no3BomsitoT
ONTUMHU3UPOBATH MOBTOPHBIE OTPUCOBKU KOMITOHEHTOB.

[Toaxoap! K CTUNU3AIUY.

React no3BossieT pazpaboTUMKy caMOMy BBIOMpPATh OJUH WJIH HECKOJIBKO
MOIXOJIOB K CTHJIM3AllUM, HaYuHas oT Hanucanust CSS (daitnos, 3akaHunBas
CSS in JS, styled-components, emotion, Tailwind CSS u MUL.

Pabota ¢ ro0anbHbBIM COCTOSIHHEM.

React cam no cebe He umeeT perieHust 11t paboThl ¢ NIO0ATBLHBIM
COCTOSIHUEM, HO 3TO peanuzyercs Oiarogapsi TakuMm OHOIMOTeKaM Kak
Redux u MobX, peanusyroiye KOHIENIHUIO [MOOATbHBIX 00BEKTOB, a TAKKE
CYILIECTBYET OTHOCUTEILHO HOBBIE MTOIXO0/IbI HA OCHOBE MEHEIKEPOB
nanHbIX React Query u SWR.

CepBepHbIl pEHAECPUHT.



st ontumuzanuu SEO 1 ObICTPOTro OTKPBITHSI CTPAHUILL OYEHB BaXKHO,
YTOOBI Y TEXHOJIOTUU /ISl KIIMEHTCKOTO MPUIIOKEHUS ObLIIa BO3MOXKHOCTD
OBITh OTPEHJIEPEHHON HA CEPBEPHON CTOPOHE, YTOOBI MepeaTh KIMEHTY
roroByto HTML crtpanuiry, Ha KOTOpPYIO B ocliecTBUE OyaeT Jo0aBieHa
MHTEPAKTUBHOCTH OJarofaps mpoleccy rujpanuu, st React Takoit
TexHoJiorueH spiseTcs GppermMBopk Next js, MO3BOMISIONIEH MPOU3BOHUTD
CEpPBEPHBIN PEHAEPUHT CTPAHUI] U CEPBEPHYIO T€HEPALIUIO CTATUYECKUX
CTpaHHUII.

bubnrorexa KOMIIOHEHTOB JIJIs MMOJI30BATEILCKOTO HHTEpdeiica

Jlis peanuzauun uHtepgerica Ha React Obuta Hcnoab30BaHa OMOIMOTEKA
xomnoneHToB MUI. Material Ul — 3T0 nonynsipHas open-source OubnnoTexa
TOTOBBIX KOMITIOHEHTOB JIJIs1 CO3/JaHUS MOJIb30BaTEIbCKOrO UHTEepdeiica,
ocHoBaHHas Ha Material Design — cTaHgapTe KOMIIOHEHTOB MOJIb30BATEIBCKOTO
unrepdeiica or komnanuu Google. /lannas 6MOIMOTEKA MOCTABISAET KOMIOHEHTHI
JUTSl yIPABJICHUS, TAKME KaK KHOIKH, YeK OOKCHI, ClIaiiiepbl, TEKCTOBbIE OIS,
KOMIIOHEHTHI JJI MO3UI[MOHUPOBAHUS 3JIEMEHTOB, TaOIHUIbI, CHUCKH, IUAJIOTOBbIC
OKHa, [PU ATOM BC€ KOMIIOHEHTHI MOJEPKUBAIOT NIyOOKYyt0 kKacToMu3zanuio. MUI
peanusyet Mexanu3Mm Theme API, mo3Bosis 3agaBaTh r1100ajibHbIE HACTPOUKH,
nepeonpenesis 1IBeTa, OTCTYIbI, CKpyIIeHus. J{Ji1 cTUU3auu KOMIIOHEHTOB 10
MecTy ucnoabs3oBanusi B MUI pa3zpaboran MexaHu3M SX MapaMeTpoB,
MO3BOJISIOIIUM 33/1aBaTh 3HAYEHUS YUUTHIBAIOIINE HACTPOUKHU INTOOATBHON TEMBI.
MUI noanepkuBaeT afanTUBHYIO BEPCTKY yepe3 cuctemy breakpoints,
MO3BOJISIFOLIYIO 33J1aBaTh CTHIIM OTZEIBHO JJIsl Pa3HbIX pa3MepOB dKpaHa uepes3 sX
napametp. MUI nonHocThI0 THIIM3UPOBaH uepe3 TypeScript, moaTomy
MOJIEPKUBAET MMPOBEPKY THUIIOB HAa 3Tane pa3pabOTKU U MPEI0CTABISAET MOICKA3KH
B IDE. Takum o6pazom MUI npencrasisieT co00i HaIEKHYIO U THOKYIO
OMOMMOTEKY ISl CO3aHus MOJI30BaTENLCKOr0 nHTEp(deiica, uaeanbHO
MOJIXO/ISIILYIO JUIsl HPOEKTOB CPEIHETO pa3Mepa.

bubnuoTeka 115 ynpaBieHus: COCTOSHUEM MOJIb30BaTENIbCKOTO0 HHTEpdeiica

React mpenocrasiser pemieHne Ui yIpaBIeHUEM COCTOSSHUEM NPWIOKEHUS YEPE3
XyK useState, HO Ipy NPUMEHEHHE TAKOT0 MOJX0/1a B CPEAHHUX U OOJIBIINX
MPWIOKEHHUSIX BOZHUKAET Pl MPOOJIEM CBSI3aHHBIX C MPOU3BOAUTEIBHOCTHIO U
PE3KUM BO3PACTaHMEM CIIOKHOCTH KOJIA 3a CHET CMELIEHUS KOAA
M10JIb30BATEIBCKOr0 HHTEp(elica U OU3HEC JIOTHKH, TIO3TOMY JUIsl YIIPaBICHUS
COCTOSIHUEM B CPEAHMUX U OOJBIINX MPUIOKEHHUSIX UCTIONb3YIOTCS MEHEIKEPHI



cocTtosiHuA. MobX — 3T0 0J1Ha U3 caMbIX HOMYJSPHBIX Open-source OMOIUOTEK IS
YIIPaBJIEHUS COCTOSTHUEM IIPUIIOKEHUS, II03BOJIAIONIAs EKIapaTUBHO OIUCHIBATH
ousHec noruky. MobX no3Bosiger co3narb HaOM01aeMble IEPEMEHHbBIE ITPU
M3MEHEHUE KOTOPhIX UHTepdeic OyaeT aBTOMATUUECKA OOHOBJIEH B T€X MECTaX,
i€ UCIOIB3YIOTCA 3TU nepeMeHHble. B MobX cyiiecTByeT MexaHu3M MOANHUCKU
Ha U3MEHEHHE ITIEPEMEHHOM U BbI30Ba HA OCHOBE 3TOr0 ONPENEIEHHBIX COOBITUH,
3TO MO3BOJIAET, HAIIPUMEP, PEAIU30BbIBATh CUCTEMBI ABTOMAaTUYECKOIO COXPaHEHUS
JAHHBIX B penakTopax. Takum o6pazoM MobX mo3BossieT BBIHOCUThH BCIO OM3HEC-
JIOTUKY B OTJI€JIbHbIE OOBEKTHI, pa3/eisis KoJ OTHOCAIIUNCA K MHTepdeiicy u
JIOTUKY ITPUIIOKEHUS.



[JIABA 2. PEAJIU3ALMA ITPOT'PAMMHOIO ITPOJYKTA

B nannoii raBe nogpoOHO paccMaTPUBAIOTCA MOJYJIU, COCTABIISIONIUE
nporpammuyto miathopmy StudyWays. Kaxknbiit Moaynb OTBeUaeT 3a BBIIIOJIHEHUE
OTJIeTbHON (DYHKIIMU B paMKax 00pa30oBaTeIbHON CUCTEMBI, 0OecIieunBas
B3aMMOJICHCTBHE MOJIB30BaTENIe C KOHTEHTOM, TPOXOXKACHUE KYPCOB U TECTOB, a
TaKxe cOop u 00padboTKy HHPOpMaILIHK, HEOOXOAUMOU JIs MOCTPOCHUS
WHJIUBUAYAJIbHBIX 00pa30BaTeIbHBIX TPACKTOPHUH.

Peanuzanust miargopMbl onupaeTcss Ha MOAYIbHBINA TPUHIUIL: KaXAblii KOMITIOHEHT
BBITIOJTHSIET CBOIO 33J1a4y, HO MPU 3TOM TECHO UHTETPUPOBAH C OCTAIbHBIMU
MOAYJISIMHU, YTO 00€CIieduBaeT ruOKOCTh, MaCIITAOUPYEMOCTD U MEPCOHATHU3AIUIO
o0pa3oBaresbHOTO Mpollecca. B onucanuu Kaxi0ro MoayJisl yieJIeHO BHUMaHUE
CJIENYIOIINM acleKTaM:

1 LEeJIsAM U Ha3HAYEHUIO0 MOMYJIS;

[ IOJIb30BaTEIbLCKOMY HMHTEp(QEICY;

| apXUTEKTYPHBIM U TEXHUYECKUM PELICHUSM;
1 MEXaHU3MaM I[epCcoHaNIn3aluu 00y4eHHUs;

U BBaHMOHCﬁCTBHIO C APYIruMHU MOAYJIAMHU HJIaT(l)OpMI)I.

2.1 Monynb BIOOp 00pa3oBaTebHBIX PECYPCOB
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1. Ha3Hauenue u nenu MOayIs



Monynb o6ecrieduBaeT Moab30BaTEeNI0 AOCTYII K 00pa30BaTebHBIM pecypcam,
pa3MeIIéHHBIM Ha IIaTGopMe, C BO3MOXKHOCTBIO THOKOTO IMOUCKA U (PUIIBTPALIHH.
OCHOBHOI1 11€J1bIO SIBJISIETCSI 00JIETYeHUE HABUTAIIMU IO KOHTEHTY U
Mpe0CTaBICHHE TTOJIH30BaTEIIO MEPCOHATU3UPOBAHHBIX PEKOMEH I,
COOTBETCTBYIOIIUX €r0 HHTEpECcaM U YPOBHIO MOATOTOBKHU.

2. Onucanue unTepdeiica 1 KOMIOHEHTOB
Nutepdeiic Momyst BKIIIOUAET:
] moJie BBOAA TEKCTA JUIsl IOKUCKA IO 3arojJ0BKaM U ONKMCAHUSIM PECYPCOB;

l MEPEKIIOYaTC/Ib MCKAY ABYMS PCKUMaAMU ITOMCKaA: HA OCHOBE
HCKYCCTBCHHOI'O MHTCJJICKTA U MOJTHOTCKCTOBOIO ITOMCKA,

1 uabTpHI IO TEME, YPOBHIO CIIOKHOCTH M THUITY KOHTCHTA (BHIIEO,
n300pakeHne, CChIIIKA);

] KapTOYKHW HalJICHHBIX PECYPCOB C OTOOPAKEHHUEM:
O M300paxKeHUs;
o ID u Ha3Banus pecypca;
O THIIA KOHTEHTA,
O YPOBHS CI0KHOCTH;
O TEMBI U aBTOPA.

,HJ'ISI BBI60pa TEMbI UCIIOJIB3YCTCA KOMIIOHCHT C IPCBOBUIHBIM OTO6pa)KCHI/I€M,
HOSBOHHIOH_II/Iﬁ BKJIIOYATh BJIOKCHHBIC KaTCTOPHUH.

3. Texunueckas peanu3anus

Monynb peanu3oBaH Ha KIIMEHTCKOM 4acTH C UCIOJIb30BaHUEM React u
oubnuorexku MUI. J[Ba pexxrma moucka MoaAep>KUBAOTCS CIETYIONIUM 00pa3oM:

1 Ilouck Ha ocHoBe N peann3oBaH yepes3 BHELMIHIOK PEKOMEHIATEINBHYIO
cuctemy Recombee. Crucrema aHanu3upyeT MoBeeHUE MOIb30BaTENS U
IpeICKa3bIBaeT HauboJIee peleBaHTHBIE PECYPCHI.

1 Ilouck mo MOMHOTEKCTOBBIM HMHAEKCaM padoTaeT yepe3 PostgreSQL u
MexaHu3M tsvector, unTerpupoBannbiii B Django ORM. Takoit moaxon
obOecrnieurBaeT OBICTPOE U TOUHOE U3BJICUCHUE UH(POPMALIUK O KITFOYEBBIM
CJIOBaM C y4€ToM MOP(OJIOTUU PYCCKOTO SI3bIKA.



MexMonynbHas UHTETpaliys TO3BOJISIET UCIIOIB30BATh 3TOT KOMIIOHEHT TaK»Ke B
PEIAKTOPE PECYPCOB MPHU UX CO3/IaHUU U PETAKTHPOBAHUU.

4. MexaHn3MBbl IEPCOHANIN3AIUN
Monynbs HUHTETPUPOBAH C PEKOMEHIATEIIbHOM CUCTEMOM, KOTOPAs:
[ HpemIaraeT peJIeBaHTHBIE PECYPCHI €LIE 10 BBOAA TEKCTA;
1 YYUTBIBAE€T UCTOPHUIO B3aUMOJICHCTBUS MOJIH30BATENS C MIAT(OPMOIA;

1 UCIOJB3YET MOBEACHHUE APYTUX IOJIB30BATENEHN C MOX0KUMHU UHTEPECAMU
IUISL YIIYYIIEHHS] PEKOMEH AU,

1 o0yuaercsi B peaJbHOM BPEMEHU Ha MPEANOYTEHUIX KOHKPETHOTO
MOJIB30BATENS.

HpI/I HCIIOJIB30BAHMH ITOJIHOTCKCTOBOI'O ITOMCKA IIPUMCHACTCA (l)I/IJ'IBTpaI_[I/ISI 10
YPOBHIO U TCMATHUKE, YTO TAKIKC CHOCO6CTByeT HHAWBUAYyaJIN3allMU BblAAa4U.

5. BzaumonenicTBue ¢ ApyrumMu MOAYISIMUA
Monynb TECHO CBA3aH C:

1 MoayJieM oToOpaxeHus pecypca (2.2) — Mo Ha)KaThIo Ha KapTOUuKy
OCYLIECTBIISIETCA MEPEXO]T K MOJHOMY COAEPKUMOMY pecypca;

1 pemakTopoM pecypcoB (2.7) — ucnomnb3yercs B uHTepdeiice co3nanus u
peIaKTHPOBAaHMS KOHTCHTA;

1 MoayJieM KypcoB (2.3) — oOecnieurBaeT MOUCK U JJOOABIEHUE PECYPCOB B
KYPCBHI.



2.2 Monynb 0ToOpakeHHs pecypca

Study Ways = MEHIO -} BOWTU

O6uwee noHaTHe andpakummn — Jlekuma 17. Yactb 1
[ Oner Hosukos
© AC. Yupuos " O
11 NOrOBOPHM O:
Video by Infochemistry Physics
« MpuHuvne lMoiirenca — Opetens — Kupxroda
Nextop — A.C. Yupuos
e'n(
Ep~ \e5ds
s Fd

Ccbinka Ha RuTube:

OrseTcTBeHHbIe 3a pa3paboTky Kypca: Oner Hosukos, Makcum [lemexun, flio6osb Pymanuesa
Elas)

= (o Elsee

E A\ O R o

c (ﬂ\) f b |

Y

\Tw‘ ¢

P 0:00/35:06 D VKVideo o) mmmm L@ 2

®3

[Moxoxxkme Ka PTOYKHN
'I | ai 9

1. Haznauenue n nenm Momyns

Monyns npeaHazHadeH s 0TOOpa)KeHUs MOJIHOTO COAEPKUMOI0
oOpaszoBarenbHOro pecypea. OH NpeaoCcTaBiIseT MOJIb30BATENIO TOCTYII K MEAHA-
MaTepuaiaM, HH(popMalu 00 aBTOpeE, a TAKXKE K CBA3aHHBIM KypcaM U
pexoMeH1auusaM. Lenpro sBIisieTcst He TONBKO JEMOHCTPALUs KOHTEHTA, HO U
o0ecreyeHne ero KOHTEKCTHOTO BKIIFOUEHUS B yUeOHBIN MpoLece 3a CYET CBA3EH ¢
Kypcamu U TECTaMH.

2. Onucanue unTepdeiica 1 KOMIOHEHTOB

Nutepdeiic cTpaHuiibl 0TOOpakeHUs1 pecypca BKIIOYAET CIETYIONIUE SJIEMEHTHI:
© Hasanue u ID pecypca;
1 WMs aBTOpa U TeMa;

1 “300pakeHHE WK BUJIEO C BO3MOKHOCTBIO MTEPEKITIOUCHIS MEXKTY
xoctunramu (YouTube, VK u ap.);

[ TEKCTOBOC OIIMCAHMHC,

1 OJIOK € mepedyHeM KypCOB, B KOTOPBIX COAEPKUTCS JaHHBIN pecypc, ¢
BO3MOXKHOCTBIO IIEpEXoa K Hy’)KHOMY (pparMeHTy;

1 6nok «IToxoxkue pecypchl» — aBTOMAaTUUYECKU CTEHEPUPOBAHHBIN HA OCHOBE
PEKOMEH TAIUA.



Taxke peannu3oBaHa CHCTEMa JIOTHPOBAHUS MMOJIb30BATEIbCKON aKTUBHOCTH:
(duxcupyercs BpeMs MpoCcMOoTpa pecypca U NOCISAYIOIINI epexoi, YTo
UCIIONB3YETCA JIJISl aHalIi3a UHTEPECOB MOJIb30BaTEIs.

3. Texunueckas peanu3anus

Monyns peanusoBal Ha React ¢ ucnionszoBanuem MUI 11 BU3yaibHbIX
KOMIIOHEHTOB. BHieo nmoaepKuBaroTcs 4epe3 BCTPOEHHBIE IIJIEEPHI C MOAACPKKON
HECKOJbKUX UCTOYHUKOB. [Toxoxue pecypchl popmupyrorcs uepe3 Recombee API
B pEAIbHOM BPEMEHU U 3arpy’Kar0TCs aCHHXPOHHO.

Nudopmaius o nepexoax v JJIUTEIbHOCTH B3aUMOJICHCTBUSI C pECYypCOM
oTmpaBiisieTcs: Ha BHyTpeHHUM ceprep (Express + Prisma), rae arperupyercs aist
MOCIEAYIOIIEr0 UCIOIb30BAHNS B 00YYEHUH PEKOMEHIATEILHON CUCTEMBI.

4. MexaHu3MBbl IEPCOHAIN3AIUN
JI71s1 TOBBILIEHUS Ka4€CTBA PEKOMEHJANI MOIYIb:

1 OTCIIeKMBAET MOBEACHUE MOJIb30BaTENs (BpeMs MPOCMOTPA, KIIUKH,
Mepexo/ibl);

1 WCHOJIb3YET 3TU JIAHHbIE ISl KOPPEKTUPOBKU PEKOMEHIAIINN B OyayIIeMm;
1 OTOOpa)KkaeT MOX0XKHUE PECYPCHI, PEIEBAaHTHBIE HHTEPECAM MOJIb30BATENS;

] TOAAEP>KUBAECT IIEPCOHATIM3UPOBAHHBIE EPEXOBI K CBSI3aHHBIM Kypcam U
TecTam, popMUpyst UHAUBUAYAJIbHbBIE MAPLIPYThl O0OyUYEHHUS.

5. BzaumonenicTBue ¢ ApyrumMu MOAYISIMU
Moynb aKTUBHO B3aUMOZAEHCTBYET C:

1 MOIyJieM KypcoB (2.3) — HCHoJIb3yeTcsl IPU OTOOPAKEHUH Kypca AJist
MOKa3a KOHKPETHBIX PECYPCOB;

1 MOJyJieM TecToB (2.5) — obecrnieunBaeT nepexo/l K TeCTam,
ACCOIMMPOBAHHEIM C IAHHBIM PECYPCOM;

1 MoJayJsieM BbIOOpa pecypcoB (2.1) — cBsizaH 4uepe3 KapTOUKH, BEAYIIUE HA
CTpaHUIly TEKYLIEro MOMYJIS;

1 pemaKToOpoM pecypcoB (2.7) — nis noiab3oBarene ¢ mpaBaMu
MpernoaBaTelis Wi aAMUHUCTPATOPA TOCTYITHA BO3MOXHOCTh TIEPEUTH K
PETaKTUPOBAHUIO pecypca.



2.3 Monyinb KypcoB
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BOJIHOBAA N1 KBAHTOBAA OINTUNKA (anga 06bIKHOBEHHbIX
CTyOEeHTOB)

[Z AnekcaHgp Yupuos

AYK_MN® NTOCKME MOHOXPOMATUYECKUE SNNIEKTPOMAIHUTHBIE BOJT1HbI B BAKYYME

@ Anexcanpp Yvpuos
£ nCToPUA

Copepxanue nenkuuu NMNIOCKUE MOHOXPOMATUYECKUE 3/TIEKTPOMAMHUTHBIE BOJTHbI B
BAKYYME

( ypasHeHwue BoNHbI)

HXpoMarT
(BbIBPAT ) PensaTusucrck CTB NAOCKYX MOHOXPOMATHYECKHX BOAH
(BbIBPATb )

1. Haznauenue n nenm Momyns

Moynb KypcOB NMPEaOCTaBIISIET MOIb30BATENI0 BOBMOXHOCTD MPOXO/IUTh
CTPYKTYpPUPOBaHHbBIE 00pa30BaTEIbHBIE KypPChl, COOpaHHBIE U3 OTAEIbHBIX
pecypcoB. OCHOBHas 11e/1b — MPEAOCTABUTH YAOOHYIO HABUTAIIUIO TTO
MHOTOYPOBHEBBIM KypcaM, a Takke 00eCeuuTh BO3MOXKHOCTh aJanTalluu
Marepuaja moJl ypoBeHb MOATOTOBKU 00y4aroerocs.

2. Onucanue unTepdeiica 1 KOMIOHEHTOB
Nurtepdeiic cTpaHulibl Kypca BKIIOYAET:

1 Ha3BaHUE U U300paxKeHUue Kypca;

1 uHbOpMaIuUo 00 aBTOPE;

1 BHU3yaJbHOE MPEICTABICHUE CTPYKTYPhI Kypca B BUJI€ IBYMEPHOU CETKH, T/IE
KaK/Iblil 3JIEMEHT COOTBETCTBYET 00pa30BaATEILHOMY PECYPCY;

'] BBIACIICHHYIO «OCHOBHYIO JINHHUIO» Kypca — KJIFOUEBOW MapIIPyT U3y4ECHUS
Marepuasna, OTMEYECHHBI CHHUM LIBETOM;

[l KOMIIOHCHT JJIs1 ICPCKIIOUCHUA MCKY CTPpaHUITAMU KypPCa,

1 610k oTOOpakeHus: BLIOPAaHHOTO pecypca.



PecprBI B KypCC OpraHM30BaHbI 110 IPUHOHUITY MHOT'OYPOBHCBOCTHU, YTO ITO3BOJIACT
IMOJIB30BATCJIIO BUACTH KaK OCHOBHYIO ITOCJICAOBATCIIbLHOCTDh, TAK U
AJIBTCPHATUBHBIC ITYTH U3YUCHUA.

3. Texunueckas peanu3anus

Kaxnpiit kypc xpanutcs B 0aze ganubix B popmare JSON. Takast cTpykTypa
MO3BOJISIET:

1 MPEACTaBIATH KypC KaK HaOOp CTPaHMIL, KaKasl U3 KOTOPBIX COAEPKUT
JIBYMEPHYIO CETKY SUEEK;

b B KEDKI[Oﬁ sTueiike YKa3bIBaTb OAWH WJIN HECKOJILKO PCCYPCOB,

1 Opu HEOOXOAMMOCTHU — BCTABISATh CCHUIKM HA KOHKPETHBIE TO3UIINH B
IPYTuX Kypcax, o0ecreunBasi MEKKypPCOBYIO HAaBUTAILIMIO U
MEPEUCIIONIB30BAaHNE MATEPHUATIOB.

Ha kimeHTCcKol CTOpOHE Kypc BU3yalu3upyeTcs ¢ momolunpio React u 6ubnuoreku
MUI. 1151 OTpUCOBKHU UCTIONB3YETCS IByMepHas rpaduueckas CeTKa, SJIEeMEHTHI
KOTOPOW TMHAMHUYECKU MOATPYKAIOTCA HAa OCHOBE coniep;kumoro JSON.

4. MexaHu3MBbl IEPCOHAIN3AIUN

Moy npeaocTaBiisieT 00y4darnieMycst BHIOOp YPOBHS CIIOKHOCTH MaTepHaioB B
paMKax OZHOTO M TOro e Kypca. Kpome Toro:

] TOJB30BaTENIb MOXKET CAMOCTOSATENIbHO BHIOUPATh TPACKTOPUIO
MPOXOXKJACHUS: UATU [0 OCHOBHOMW JINHUU WJIA UCCIEN0BATh
aJIbTEPHATUBHBIE PECYPCHI;

1 PEKOMEHJIaTeNIbHAsl CUCTEMA MPEIAraeT APYrue Kypcehl, B KOTOPBIX
WCMOJIb3YETCA N3y4aeMblil MaTEpHUal;

1 murargopMa 3arIOMHHAET IPOTPECC MPOXOXKIACHHS M MOXKET aallTUPOBATh
PEKOMEHIAINU B 3aBUCUMOCTH OT YCIIEIITHOCTH OCBOCHMSI PEBITY X
OJIOKOB.

Takum o6pa3zoM, MOyIIb CIOCOOCTBYET (DOPMUPOBAHUIO IEPCOHATUZUPOBAHHON
00pa3oBaresibHOM TPACKTOPUH.

5. BzaumonenicTBue ¢ ApyrumMu MOAYISIMU
Monyne KypcoB CBs3aH C:

1 MoayneM oToOpaxeHus pecypca (2.2) — pecypchbl 0TOOpakaroTcs B
OTIEITHPHOM OJIOKE WIIH 10 KITUKY OTKPBIBAIOTCS TIOJTHOCTBIO;



1 pemaKTOpOM KypcoB (2.8) — UCIONb3yeTCs MpenoaaBaTesisiMu U
aIMUHUCTPATOPAMHU ISl CO3aHUS U U3MEHEHHUS CTPYKTYPhI KyPCOB;

1 MOJIyJieM TeCTOB (2.5) — Ipu HaAJIUYUU TECTOB, IPUBSI3aHHBIX K pecypcam,
MOJIB30BATENb MOXKET MEPEXOIUTh K HUM HAMPSIMYIO;

1 moayneM Al-kypcoB (2.4) — mpenocTaBiisieT albTepHATUBHYIO (hOopMy
MIPOXOXKJIEHUS MaTepralia Ha OCHOBE MPOLETyPHOU reHepallui.

2.4 Monynb KypcOB Ha OCHOBE MCKYCCTBEHHOI'O MHTEJIJIEKTA.

Study Ways = MEHIO @ AKKAYHT

Study Ways = MEHIO @ AKKAYHT

KBaHTOBAA MEXaHUKa ANA UH(OXUMUKOB
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1. Haznauenue n nenm Momyns

JlaHHBIN MOIYINIb MPEIOCTABIISIET MOJIB30BATEI0 BO3MOKHOCTh MOCTPOCHUS
MEePCOHATILHOIO 00Pa30BaTEIHLHOTO Kypca B UHTEPAKTUBHOM pexuMe. Cucrtema
(dbopMupyer Kypc Ha OCHOBE UHTEPECOB, TPEABIIYIINX B3aUMOJICHCTBUIN U
MPEANOYTEHUM MOJIB30BaTENs, UCTIONL3YSl PEKOMEHAATENIbHbIE aITOPUTMBI U
MEXaHU3MBI MPOLEeypHOU reHepanuu. Llenb Mogyns — npeaocTaBUTh
oOydaromieMycs cBoOOIy BbIOOpa MapIipyTa, COXpaHsis MpU 3TOM
00pa3zoBaresibHY0 1[ETOCTHOCTb.

2. Onucanue unTepdeiica 1 KOMIOHEHTOB



Nurtepdeiic BkiItovaeT:

1 CTPOKY IOHUCKA, B KOTOPOH IMOJIB30BATENb BBOJAUT TEMY UHTEPECYIOIIETO €T0
Kypca;

1 HMHIAKATOP 3arpy3Kd — OTOOpakaeTcs B MPOIECCe TeHEPAINH KypCa;
1 IBYMEPHYIO IIOCKOCTH C y3iaMu-pecypcamu (rpad Kypca);

] TOSATh CTAPTOBBIX PECYPCOB, CTEHEPUPOBAHHBIX CUCTEMOM Ha OCHOBE 3ampoca
Y TIPEANOYTEHUM MOJIb30BaTEeN

1 BU3yaJu3alluio BEIOPAHHOIO pecypca B HIKHEH 4acTH dKpaHa;

1 MHTEPaKTUBHBIN MEXaHU3M BHIOOpA CJIEIYIOIIETO 1ara: Mpy KJINKE Ha
pecypc cucteMa noAdupaeT Tpu HaubOJIee PEIEBAHTHBIX CJIETYIONMINX
pecypca u 0ToOpakaeT UX Kak JIOUEPHHE Y3JIbL;

1 BO3MOYKHOCTB BO3Bpara K MpeablIyIIUM y3J1aM, Iepexo/1a 1mo
aJbTEPHATUBHBIM BETBSIM WJIA MIOBTOPHOTO U3YYEHHS] MAaTEPUAIIOB.

Hapuranus no xypcy peanusyercs B BUa€ rpada, B KOTOPOM MOJIb30BaTENb CaM
(GopMHpYET MOCIEI0BATENBHOCTb 11ar0B, UCCIAEAYS TEMY B INIyOUHY WJIU B
LIUPUHY.

3. Texunueckas peanu3anus

Monynb peanuzoBan Ha React, Busyanuzanus rpada noctpoeHa c
ucrnonab3oBanueM canvas/WebGL-0ubnuorexku 1uisi IpOU3BOAUTEIHHOTO
oToOpaXkeHus y370B U cBsi3eld. KommoneHnTsl React ynpapisitoT cocTosiHueM
TEKYILLETO y3JIa U UCTOPUU NIEPEXOI0B.

[TocTpoeHue Kypca BBITIOIHSIETCS C HCTIOIh30BaHUEM BHEIITHEH PEKOMEHIaTeIbHON
cuctembl Recombee, koTopas:

] aHAJIU3HUPYET BBEAECHHYIO TEMY;
'] YYWTBIBAE€T HCTOPHIO IOJIB30BATENS;
1 NPUMEHAET OBEACHUYECKUE U KOHTEHTHbIE (DUIIBTPBI;

1 BO3BpAILAET PEIICBAHTHBIE PECYPCHI C YUETOM YPOBHS ITOATOTOBKU U
MPEANOYTCHUM.

Bce nepexoibl, BEIOOPHI U BpeMsl B3aUMOJICUCTBUS C pECypCaMu JJIOTUPYIOTCS U
MOTYT UCIIOJb30BaThCS KAK JUIsl IOBTOPHOM MEPCOHAIN3AIMN, TAK U JIJI
AHAJINTUKH.



4. MexaHn3MBbl IEPCOHAIN3AUN

AI—KprBI ABJIAIOTCA KIIHOYCBBIM 3JICMCHTOM IICPCOHAIM3all B nnaT(i)opMe )51

peanu3yroT €€ B CIEIYIOUINX aCIeKTax:

[l IIOMCKOBasd aJarrTanusa: CTapTOBLIC PCCYPChI HO,Z[6I/IpaIOTC$I HHIWBUIYAJIbHO,

L PCKOMCHOATCIIbHAA 'CHEPpALMA: Ha KaXKAOM IIarce CUCTeMa rnpeajiaract

TOJIBKO TC PECYPChI, KOTOPBIC COOTBCTCTBYIOT ITOBCACHWUIO 1 HHTCPECAM
IIOJIB30BAaTCIIA,

YYET TIYOMHBI IOTPYKEHUS: TTOJIb30BaTENh MOXKET OCTAHOBUTHCS HA
0a30BOM ypOBHE WJIM MOUTH JaJibllie, CTPOSI BETBU KypcCa;

oOpaTHas CBs3b: aHAJIU3 MMOBEICHUS MOJIb30BaTENs (BpeEMs MPOCMOTPa,
KJIMKHW, BO3BPAThl) BIUSAET HA TAJIbHEUIIINE TPEITTOKEHHUS.

Takxum 0Opa3zoM, OJIB30BATENh CAMOCTOSITETLHO (DOPMUPYET KYPC «HA JIETY»,

BSaHMOI[efICTBYH C CHCTCMOﬁ, KaK C MHTCJIJICKTYaJIbHBIM HACTaBHUKOM.

5. BzaumonenicTBue ¢ ApyrumMu MOAYISIMU

AI-MOlyJIb UHTETPUPOBAH C:

0

MOJyJIEM 0TOOpakeHus pecypcea (2.2) — aJist 0ToOpa>keHUs] BHIOPaHHOTO
MaTepuana;

MOJYJIEM TECTOB (2.5) — pecypchl MOTYT COJIepkKaTh TPUBS3aHHBIE TECTHI;

MOJYJIEM IPOCMOTPA PE3yNbTaTOB (2.6) — aHANIN3 YCHEUTHOCTU MOXKET
BIIUATH HA PEKOMEH 1IN H;

MOMCKOBOM cuctemoit (2.1) — cTpoka morcka TeMbl Kypca UHTETPUPOBaHa C
Al-nouckom.

PesynbratoM paboTel AI-MOyssl CTAHOBUTCS WHAMBUIyaJIbHBINA TyTh O0yUYEHUS,

KOTOPBII MOKET OBITh TOBTOPHO BOCIIPOU3BEAEH, IKCIIOPTUPOBAH HIIM COXPAHEH

AJIA IIPOAOJIZKCHHA.
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ID: 312

M3 npuBeA&HHBIX HIKe BbICKa3blBaHNA
8bi6epyuTe BEpHbIE, KaCaloWNEeCs BONPOCOB
NPOXOXKAEHWSA N3NYHEHUE PA3NUUHBIX

NONADUAANIUI DR UNEANKHH

ID: 308

U3 npuBeneHHbIX BapHaHTOB BbiGepuTe
8ce Te, rae npeacrasneqbl BCE Tepmbl,
BO3MOXKHbIE ANA YKA3aHHbIX INEKTPOHHbIX

KOHhUrvnanuis

ID: 304
MepemenHbiii Tok. BoibepuTe Bce BepHbie
YTBEPXKACHNA U FPaKH

ID: 300

CucTema COCTOMT U3 04eHb ANMHHOIO
NPAMOro NPOBOAA C TOKOM ¢
PACcNONOXEHHO B TOM e NNOCKOCTH

NNORONAIICH KRANDATHON DAMKU

ID: 296

MCMNPABUTL U3 npuseneHHbIX BapuaHTos
sbibepuTe BCe, Kacalwmecs CBOMNCTe
onepaTopHbIx ckobok MyaccoHa,

Sanalouxca auanorom Knaccuueckix

Study Ways

2.5 Monyinb TeCTOB.

Bbibepute Bonpoc

ID: 311
113 npuBeaeHHbIX BapHaHTOB

YTBEPIKAEHMIA, KACAIOWMXCA BONPOCOB 06
3HEPreTUYECKIX 1 ONTUUECKWX CNeKTpax

MHOFOANEKTDOHHKIX ATOMOR. RhIGEDUTE RCE.

ID: 307

113 NpUBEAEHHBIX HIDKE BLICKA3bIBaHMI NO
BTOPUYHOMY KBaHTOBaHMIO
3NEKTPOMArHUTHOro NON0A BbIGEPUTE Te,

KOTODKE BhiN0 Bhi NONEIHO RKNIOYUTH R

ID: 303
W3 NpHBEACHHbIX HIDKE BICKa3bIBaHUIA N0
BTOPUUHOMY KBAHTOBAHMIO
3NEKTPOMArHUTHOFO NONOR BbIBEPHTE Te,

KOTODKIE BhIN0 Bhi NONPIHO RKNIOUUTH R

ID: 299
U3 np1BeAEHHbIX BapHAHTOB,

copepxalux ypasHeHua Makcaenna s
AU bepeHUNanBHOM 1 UHTerpanbHoN

thopMax RRIBEDUTE TE. R KOTODKIX RCE

ID: 295

M3 npepnaraeMbix BbiCKa3bIBaHUiA,
OTHOCAWMNXCA K hOPMYNPOBKE 1
o60cHOBaHMIO ypasHeHus LUpéauHrepa,

ALI6EDUTE RCO NDARUNLHLIS _AKNIOUAG

1D: 310

13 NPUBEAEHHDIX BbICKA3bIBaHHIA
BbifepuTe BCe, Ha Bal B3rNAA, NPABUALHO
ONUCBbIBAOLWWE CTPYKTYPY 3HEpPreTu4eckux

VDORHEI ATOMA RONODONA U VDARHEHUA. H.

ID: 306

W3 npeanaraeMbix BaM BapuaHTos
BbibepuTe NpaeunbHble rpadukm
PaAvanbHbIX YacTein BONHOBbIX hyHKUMIA

CTAIUOHADHRIX COCTORHUI ANEKTNOHA R

ID: 302
13 npeanaraembix Bam BapUaHTos
8bi6epUTe NPaBULHBIE rpachuky
PaAMaNbHbIX YacTeli BOAHOBLIX (yHKUMI

CTAIUOHADHRKIX COCTORHUIA ANPKTNOHA R

ID: 298
W13 NpuBeAEHHbIX PeaynbTaTos Ans
HaNPAKEHHOCTY INEKTPOCTATHYECKUX
0Nl 1 COOTBETCTBYIOUMX NOTEHUNANOB,

€ORNARAGMKIX OBNANAIIUMU RHICOKOGR

ID: 294
VCMPABUTbL MHOIO NYTAHWLIYbI U3
NPUBEAEHHBIX BLICKA3LIBAHMH O

KBaHTOBOMEXaHNYECKOM ONMUCaHNM

Mepep HayanoM Bonpoca
Bbl6epuTe ypOBEHb CIOXHOCTU:

Nerkuii

HAYATb BOMPOC
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1D: 309

13 NpyBeAEHHBIX BbICKa3bIBaHNUIA
BbibepuTe BCe, Ha Bal B3rNAA, NPABUALHO
ONUCBbIBAOLWWE CTPYKTYPY 3HEPreTu4eckux

VDORHEI ATOMA RONODONA U VDARHEHUA

ID: 305

W3 npuBeAeHHbIX BapUaHTOB BbiGepUTe
Bce Te, rae npeacrasneHsbl BCE Tepmbl,
BO3MOXHBIE ANSA YKa3aHHbIX 3NEKTPOHHBIX

KOHhUrvnalivia

ID: 301
13 NpuBEAEHHbIX BaPUAHTOB, COAEPXKALINX
ypasHeHus Makcsenna 8
AdbhEPEHLMaNbHON M MHTErPanbHOi

hoDMAX RHBEDUTE TE. R KOTODKIX RCE

ID: 297
13 npuBeAEHHbIX BbICKa3bIBAHMI
BbI6EpUTE Te, KOTOPbIE, Ha Bal B3FNAA,
NPaBUNbHBI U YMECTHbI NPY hOPMyNMpoBKE

FAKOHOR 118NPH NOCTOAHHOrD Toka: Oma

ID: 293

W3 npeanaraembix BbICKa3blBaHUA,
OTHOCAWNXCA K PEWEHMIO 3334V O
pacuere COCTORHWIA aToMa BOAOPOAA B

Damiax "wnaccuuockoi

= MEHIO @ AKKAYHT
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Bonpoc

W3 npeana UTe NPaBUNBLHbIE

OCNOMKHE

OTHOCUTEeNBHBIX

MNPOBEPUTH

YHKUMM 2 3 4aCTb BONHOBOM (yHKUMM 1s - PaauanbHas Jacts BONHOBOM yHK

PapuanbHas J y PaauanbHan yactt
0AHMA INEKTP 3 > BOA0POA: C f 3NeKTPOHa B aTOMe BOAOPOAA c

TOSHWUA 3NEKTPOHA B aTOME

COCTORHNA

= MEHIO @ AKKAYHT

Study Ways

Bonpoc

HTOB BbI6epUTE NPaBUNbHbIE
OHaPHbIX COCTOS Y NEKTPOHa

JaToM

MNPOBEPUTH

“XEBEOEXEQD

PaguanbHan YacTs BONHOBOH yHKUMM 1s - AaNbHaA YacTb BONHOBOM

PapuanbHas YacTb BONHOBOM dyHKumM 1s - Pagu Th 2p -
COCTOSHMA INEKTPOHA B aTOME BOAOPOAA 7 Bofopoaa COCTORHUA 3NEKTPOHA B aTOMe BOAOPOAA

COCTOSIHWA 3NEKTPOHA B aTOMe BOAC
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NPOBEPUTH

i®) »

®
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PaauanbHan YacTb BONHOBOM (hyHKUMM 3d - PaauanbHan 4acTb BONHOBOMN (yHKUMM 1s -
COCTOAHKMA 3NEKTPOHa B aToMe BoAOpOAa COCTOAHUA 3NEeKTPOHa B aTOMe BoAOpOAa
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@© Bbi cpanucs. KonuiecTso nonbiTok - 7

NPOWTN TECT 3AHOBO

Konunyectso owmnbok Ha KakAQ0Wn U3 NONbITOK Konuuectso 6annos Ha Ka)KD,Ol\A N3 NONbITOK

1. Haznauenue n nenm Momyns

Monynb TeCTOB IpEAHA3HAYEH JJIsl IPOBEICHUS HHTEPAKTUBHON IPOBEPKU 3HAHUM
oOyuaronuxcs. TecTsl peanu3oBanbl B OpMe AUaIora MeXy CUCTEMOU U
MOJIb30BaTEIEM, B KOTOPOM OOYUYAIOITUNCS MOXKET COBEpIIATh OIUOKH, OIy4aTh
MOJACKA3KH U MOILIAroBO MPUXOAUTH K MPABUIBHOMY pelieHnt0. OCHOBHAs LIEJIb —
HE TOJIbKO KOHTPOJIUPOBATh YCBOGHUE MaTepualia, HO U 00ydarh uepe3 Mpolecc
MOCTENEHHOTO HAXO0XICHUS MTPAaBUIBHOTO OTBETA.

2. Onucanue unTepdeiica 1 KOMIOHEHTOB



Nurtepdeiic Momynst BKIIIOUAET JIBA YPOBHS:

1 CTpaHUIly BbIOOpa TecTa — OoToOpaxkaeT kapTouku ¢ ID u Hauamom Tekcra
BOIIPOCA;

1 uHTEepdeNc MPOXOKICHUS TECTa, BKIIOTAFOTITHIA:
o TEKCT BOIPOCA U CBSI3aHHOE U300pakeHHE (€CIIH €CTh);
o CHHCOK 0TBeTOB (710 10), KaXKbIii ¢ TEKCTOM U H300pakKeHUEM;

o KHOIKH JJIs MOJIb30BATEIbCKUX TTOMETOK: «COMHEBAIOCHY, «BOIPOC
oIK1O0YEeHY, «HEBEPHBIU BOIIPOCH;

o JIAJIOTOBYIO MOJCKA3KY, MOSIBISIONIYIOCS TTPU OIIHOKE;
o KHOIKH MOJATBEPKIEHHUS OTBETA U MEPEX0/ia K CIEAYIOIIEMY dTaIly.

OTBETHI BBIBOJATCS B CIIyYaiiHOM MOPSJKE U TOJIBKO T€, Y KOTOPBIX Pa3peieéH
PEKHUM TPEHUPOBKH.

3. Texunueckas peanu3anus

Monynb peanuzoBaH Ha React, joruka B3auMoIeiCTBUS C TECTaMU yIIPaBIsETCs
yepe3 GraphQL API. Cucrema nojcka3ok 1 6ajuioB peain3oBaHa CIETyOIUM
o0pazom:

1 YpPOBHHM CIIOKHOCTH OTBETOB:
o JIérxkun
o Cpennuit
o CraoxHbpIi

0 Iloxpckasku:

o OrobOpaxaeTcs TOJIBKO OHA MMOACKa3Ka — JJIsl caMoy Tpy0oit
OLLIMOKH B MOIBITKE, TO €CTh OIIHUOKH, CBSI3aHHOMN C OTBETOM
HAaMMEHBILIETO YPOBHSA CI0KHOCTH.

1 Cucrtema 6aioB:
o 3a NpaBUWIbHBIA OTBET:
= CIIOXKHBIN: +15 6amioB
=  HOpManbHBIN: +10 GamioB

=  JIErkui: +5 0ayuIoB



o 3a ommuoKy:
= CJIOKHBIN: —5 6ayuIoB
=  HOpMabHBIN: —10 GamnoB
=  érkumit: —15 6annoB

0 bannsl 3a IIOMBITKY CHUTAIOTCA KaK CyMMa Ha6paHHBIX " IIOTCPAHHBIX
OYKOB.

1 O6mwMit 62T 3a TECT PACCUUTHIBACTCS KaK B3BEIIEHHOE CPEIHEE:
o CyMMa OTHOIIEHUN HaOpaHHBIX 0AJJIOB K MAaKCUMaJIbHOMY,

o C MOHIXKAUIUM KO3(DPUIMEHTOM Ha KXY MOCIEIYIONIYIO
MOMNBITKY (BEC YMEHBIIIAETCS OT MOMBITKU K MOIBITKE).

TecT cuntaeTcs 3aBepIIEHHBIM, KOT/Ia MOJIb30BaTElb J1aJl MPABUIIbHBIN OTBET (C
Y4ETOM BCEX 00s13aTeNIbHBIX BAPUAHTOB) WUJTU CIAJICS.

4. MexaHu3MBbl IEPCOHAIN3AIUN

Moy TECTOB SIBJISETCS BAYKHEUITUM KOMIIOHEHTOM aJallTUBHOTO OOYYCHUSI.
[Tepconanm3arus peaan3yercs Jepes:

1 BBIOOP YpOBHS CJIOXKHOCTHU BOIIPOCA;
1 UHAWUBUyaJTbHBIE MOJICKA3KH, aalTUPOBAHHBIE TIOJT OIIMOKH MOJIH30BaTENS;
1 BJIMSIHUE UCTOPUU OIMIMOOK Ha JabHEHIINE PEKOMEHAAIUY;

1 TUOKYI0 cucTeMy OalIoB, CTUMYJIMPYIOILYIO BHUMATEIbHOE YTEHUE U
paccyKIcHue.

Taxke moyib30BaTeNh MOXKET BUACTH I'Pa(PUKHU MOMBITOK (B MoayJe 2.6), 4To
CrocoOCTBYeT caMopeIeKCUU U IOBTOPHOMY MPOXOKIEHUIO CIOXKHBIX BOIIPOCOB.

5. BzaumonenicTBue ¢ ApyrumMu MOAYISIMA
Monyne TECTOB CBsI3aH C:

1 MoayaeM oToOpaxeHus pecypca (2.2) — TeCThl MOTYT ObITh MPUBSI3AHBI JI0
WJIM MOCIIE PECypcea;

1 PEeAaKTOPOM BOIPOCOB (2.9) — MCTOUYHHUK COJCPIKAHUS U JTIOTUKH TECTOB;

1 MOIyJieM MPOCMOTpa Pe3yabTaToB (2.6) — XpaHUT CTAaTUCTUKY IO
MOMBITKAM,;



Moaynem oOmiel cratuctuku (2.10) — arperupyet uH(OpMaInio 0 BCEM
MOJI30BATENSIM;

Al-mMonynem (2.4) — TecTbl MOTYT BCTPaUBATHCS B IEPCOHATLHBIE

TPaeKTOPHHU.

2.6 Moaynb npocMOTpa pe3yinbTaToOB TECTOB.
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A (B 38BUCUMOCTI Da
enTa)

KONMYECTBO HENpaBM/bHLIX OTBETOB Konuuecteo 6annos

1. Haznauenue n nenm Momyns

Monynb npeaHa3HaueH JJIsl aHalli3a Pe3yJbTaTOB TECTUPOBAHUSI OJIb30BATEIICH.
OH npegocTaBigeT NoAPOOHYI0 HHGOPMAIUIO O MOMBITKAX MPOXOKICHUS
BOIIPOCOB, MTO3BOJISIET OTCIACKUBATH TUHAMUKY OOyUYEHUS U BBISBIISITH CIOXKHBIE
Tembl. JIj1s mpenogaBarenei U aIMUHUCTPATOPOB MPEAYCMOTPEHBI PACIIUPEHHBIE
MHCTPYMEHTHI IPOCMOTPA OMIMOOK U CTATUCTUKHU, YTO JIETAET MOAYJIb BaXKHBIM
AJIIEMEHTOM CUCTEMBI aJJallTUBHOTO O0YUYEHUS.

2. Onucanue unTepdeiica 1 KOMIOHEHTOB
Nutepdeiic MomyIst BKIIIOUAET:
1 TabnuIly pe3yJibTaToOB C MOCTPAHUYHBIM BBIBOJOM 1o 50 3amnucei;
1 (UIBTPBL:
o IO MOJb30BaTEINIO;
o IO BOMPOCY;
o TI0 BpEMEHU;
o 0 pexuMy (IIOJTOTOBKA / TECTUPOBAHUE);

1 mHIUKaTopsl: ID Bompoca, TeKCT Bompoca (10 HaBEACHHIO ), YUCIIO MOTBITOK,
cpenHee U o0lee YUCI0 OMMOOK, CpeAHUN Oasl, MPOUEHT MPOXOKICHUS,
JaTa v BpeMsl MO CIIEAHEH MOTBITKH.

[Ipu kiKKe HA CTPOKY C pe3yiabTaTaMu PacKpbIBAE€TCsS IpadukK:



1 Yucja OMMOOK Ha KaKJIOM MOMBITKE;
1 0amnoB, HAOpAHHBIX HAa KaXKJIOU MOTMBITKE.

JI4 mosib30BaTeNiel ¢ mpaBaMu MpenoaaBaTeis Wik aAMUHUCTPATOPA MOSBISIETCS
pPaCUIMPEHHBIN PEXUM: MPOCMOTP OMMOOK MO KakKJ0MYy BapuaHTy OTBETA Ha
Ka’XKJOU IOIIBITKE.

3. Texunueckas peann3anus

Monynb pean30BaH Kak KIIMEHTCKUKA KOMIIOHEHT Ha React, ucnonp3yromuii
oubnuoteky Bu3yanuszanuu rpaduxos Chart.js. JlaHHble 3anpamnBaoTCcs 4epe3
GraphQL API ¢ cepsepHoii ctopoHsl Django, riae arperupyrorcs pe3yabTarhl
MPOXOXKJIECHUS TECTOB.

OuiabTpHl peaau30BaHbl C UCTIOIB30BAHUEM TMHAMUYECKON MOATPY3KHU TAHHBIX,
YTO MO3BOJISIET pabOTaTh ¢ OONBIIUMH 00bEMaMu HHGOPMAIUU O€3 Meperpy3Ku
unrepdeiica.

PackpeiTHe CTpOK ¢ pe3yabTaTaMu peaii30BaHO Yepe3 KOMIOHEHT-aKKOPIEOH,
BHYTPHU KOTOPOTO 0TOOpakaroTcs rpaduku u etaibHast nHGopMaius.

4. MexaHu3MBbl IEPCOHAIN3AIUN

Monynb 0ToOpa)Xaet He TOJIBKO «ChIPbIe» PE3YJbTAThl, HO U BHIYUCISAET
MEPCOHANTN3UPOBAHHBIE METPUKHU:

U IIPOLCHT IIPOXOXKIACHUA C yqéTOM y6I)IBaIOIHCFO BC€Ca MOBTOPHBIX ITOIIBITOK;
L OTHOIICHHUC Ha6paHHOFO 0ayta K MaKCUMaJIbHO BO3MOXXHOMY,

0 CPCOAHECC KOJIINYCCTBO OImHO0K 1 YCIICHIHBIX IOIIBITOK;

| BBISBJICHHE THITMYHBIX OIIMOOK Ha YPOBHE KOHKPETHBIX OTBCTOB.

JI71s1 KaKI0To TOJIh30BaTENs MOKHO OTCJIEAUTD MPOTPECC BO BPEMEHU U BBIACIUTD
30HBI, TPEOYIOIINE TOTTOJTHUTEILHOTO BHUMAaHUSA. DTH JaHHBIE MOTYT
MCIIO0Ib30BATHCS] PEKOMEHIaTeIbHON CUCTEMOM 715 110A00pa MOCIEAYOIINX
pPECYPCOB UJIH TECTOB.

5. BzaumonenicTBue ¢ ApyrumMu MOAYISIMUA
Monyns cBsi3aH c:
1 MOJyJieM TeCTOB (2.5) — oToOpakaeT HAKOIUICHHBIE JaHHBIE MO MOMbBITKAM;

1 MoayneM obmieit ctatuctuku (2.10) — arperupyer JaHHbIE 110 BCEM
MOJI30BATENSIM;



1 pedaKTOpoM BOMPOCOB (2.9) — mpu aHanu3e OMKUOOK MpenogaBaTelb MOKET
MEPENTH K PeTaKTUPOBAHUIO KOHKPETHOTO BOIMIPOCA.

2.7 Pepaktop pecypcos.
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1. Haznauenue n nenm Momyns

PenakTop pecypcoB mpenocTaBiseT MOJIb30BATENI0 C COOTBETCTBYIOIUM YPOBHEM
nocTyna (IpernoaaBaresnnto, aAMUHUCTPATOPY UJIU CTYJIEHTY C IPaBaMU aBTOPA)
BO3MOXKHOCTb CO3/1aBaTh U PEJAaKTUPOBAaTh 00pa3oBareabHble pecypchbl. OCHOBHAs
1eJb — 00eCrneynTh TMOKUIl MHCTPYMEHT JJIsl MIOJTOTOBKH M HACTPOUKU y4eOHOTO
KOHTEHTA, KOTOPBII OyJeT UCIOIb30BATHCS B Kypcax U TECTax.

2. Onucanue unTepdeiica 1 KOMIOHEHTOB

Nutepdeiic penakTopa BKIOYAET CIASAYIONINE DIEMEHTHI:
1 ID pecypca u UHIMKATOp CTaTyca COXpaHEHUs (aBTOCOXpAHEHUE);
1 moJie JUisl BBOJA Ha3BaHUA pecypca;
1 IPEeBOBUAHBIN BEIOOP TEMBI, B KOTOPOU OyIeT pa3MelléH pecypc;
1 BBINQJAIONIUNA CIIMCOK JUIsl BIOOpA YPOBHS CIOKHOCTH;
1 moJe JJisl yKa3aHUsl aBTOPCKUX PaB;

1 30Ha BcTaBkH cchbUiku Ha Buaeo (YouTube, VK, RuTube);



1 30HAa 3arpy3Ku U300pakeHus (AJisi pecypcoB ¢ TUIIOM "u300paxkeHue" win
"BHENIHAS CCHIIKA");

1 TEKCTOBBIN pelaKTOp OMUCAHMS, TOJAEPKUBAIOIINI pa3METKy, TaOIHIIbI,
CCBUTKH, (hOpMaTHPOBAHUE 1 OTKAT U3MEHEHUM;

0 mons qi1s ykazanus ID tecToB 10 u nocne pecypca (mpefi- U mocT-
TECTUPOBAHUE);

1 KHOIKA CO3JaHHUs KOIIMHU pecypca;
1 KHOMKA OTKPBITUS PACIIMPEHHBIX HACTPOEK pecypca.

Penakrop noanepxuBaeT ruOKoe pelakTUPOBAHUE U TPOBEPKY JAAHHBIX, & TAKXKE
MPEAOCTABISET MPEBbI0 KOHTEHTA, BKJII0UAsl BCTaBJIECHHbIE Meauadailibl.

3. Texunueckas peanu3anus

PenakTop peanusoBan Ha React ¢ ncnonp3zoBanuem oubarorekn MUI u CKEditor
5 B kauecTBe rich-text penakropa. CKEditor o0ecnieunBaeT noaaepxKy
(dhopmarupoBaHusi, BCTAaBKH TabJHII, CCHUIOK, CIIUCKOB U JIPYTUX AJIIEMEHTOB
pa3MeTKH, HEOOXOIUMBIX JJIsl TOJTOTOBKHY Y4eOHOTro MaTepuara.

Bce m3meHeHus B pegakTope COXpaHsIIOTCS aBTOMAaTUYECKH, €CJIH TT0JIh30BATEIh HE
BBOJWT JIaHHBIE B TEUCHUE 5 CEKYH]I, PEIAKTOP HHUITMUPYET 3aIpOC Ha
coxpaHeHue. DTo obecrneunBaeT 0aaHnc MEeXIy OT3bIBUMBOCTHIO UHTEpeElica u
MUHHUMHU3ALUEN YUCIIa 3aIPOCOB K CEPBEDY.

CoxpaHeHue mpouCXOIUT HEMEMJIEHHO U 0e3 cTaauu myOIuKaluu: mocie
YCIELIHOTO COXPAHEHUS] U3MEHEHUSI CTAHOBSITCA JIOCTYITHBI BO BCEX MOJYJIAX
maTdopmbl. UToOBI n30exkaTh 0TOOpakeHus: ycTapeniiei nadopmaluu, npu
O0OHOBJIEHUH pecypca NPUHYIUTEIbHO cOpachIBaeTCs K31 Ha CTOPOHE O3KEHA.
JI71st yCKOpeHust 10CTyIa K JaHHBIM UCIOJIb3yeTCs TI100abHBINA 1In-memory K31l
JUTS1 3alPOCOB PECYPCOB, KOTOPHIM TaKKe OOHOBIISIETCS IPU U3MEHEHUH
COJEPKUMOTO.

Temarnka v ypoBEHb CIIO)KHOCTH COXPAHSIOTCSA Kak MeTanH(opmarus,
UCITOJIb3yeMas B IPYTUX MOAYJISX (B YACTHOCTH, B PEKOMEH/IaTEIHHOU CUCTEME U
KypPCOBOM pPE€JIaKTOpe).

4. MexaHn3MBbl IEPCOHAIN3AUN
PenakTop KOCBEHHO BIIMSAET Ha IEPCOHAIM3ALNIO 3a CYET:

[ Ha3HA4YE€HUs TEM U YPOBHEM CIOKHOCTH, HCIIOJIb3YEMBIX PEKOMEHIATEIIbHOMN
CHCTEMOM;



1 BO3MOXXHOCTH MPUBS3KH K TecTaM ([0 U mociie pecypca), uto GopMupyer
MIEPCOHATM3UPOBAHHBIN MApIIPYT MPOXOXKICHNUS;

1 BKJIIOYEHHS pecypcoB B Al-Kypcbl 1 MHOTOYPOBHEBBIE POTPAMMBI C YUETOM
CTPYKTYPBI U METaJJaHHBIX, 3aJIaHHBIX B PEIAKTOPE.

KpOMe TOI'0, MOAYJIb MOXKET aJalITUPOBATLCA 11O POJIb ITOJIB30BATCIIA:
npenoaaBaTciisiM JOCTYITHBI BCC (bYHKI_II/II/I, CTyACHTaM — TOJIBKO 0a30BBIN PEXKHUM
CO3JaHUA 1 pCOAAKTUPOBAHMA.

5. BzaumonenicTBue ¢ ApyrumMu MOAYISIMU
Penakrop cBsA3aH c:

1 MOJIyJieM BbIOOpa pecypcoB (2.1) — mo3BOJISIET BCTABIISITH PECYPCHI UEPE3
MOUCK;

1 MoaysieM oToOpaxeHus pecypca (2.2) — co3IaHHbIN pecypc MOXKHO
MIPOCMATPUBATh KaK KOHCYHBIN MTOJIH30BATEIb;

1 MOJyJieM KypcoB (2.3) — penakThUpyeMbIe PeCcypchbl MOTYT BKIIFOUAThCS B
Kypc,
1 pemaKTOpoM KypcoB (2.8) — mpH KIIMKE Ha pecypc B Kypce OTKpPhIBAE€TCS

3TOT PEAAKTOP;

1 MOIyJieM TeCTOB (2.5) — pecypchbl MOTYT OBITh CBSI3aHBI C BOIIPOCAMHU JI0 U
nocie.
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NNIOCKUE MOHOXPOMATUYECKUE 3NIEKTPOMATHUTHBIE BOJIHbI B
BAKYYME

Paragraph v @ = = @ o« By@v

Copepxanue nerkumv MNNOCKUE MOHOXPOMATUYECKUE
3NEKTPOMATHUTHBIE BO/HbI B BAKYYME
buanueckue axcnepuMHeta u ®U3VKA Ha NNEHIPE

(BbIBPATb ) Opropoaroe ypasHenue ['Anambepa ( ypasHenrue sonHbi)
(BbIBPATb ) Mnockue MoHoXpoMaThu BOMHbI

( BLIBPATb ) Knaccuueckue csoiict X MOHOXPOMATUUYECKMX BONH
(BbIBPATb ) PenfiTvBICTCKYe CBOCTBA NAOCKYX MOHOXPOMATHYECKHX BONH
(BbIEPATb )

1. Haznauenue n nenm Momyns

PenakTop KypcoB mpeaocTaBisieT MpernoiaBaTessaM, aIMUHICTPATOPaM U aBTOpaM
BO3MOXXHOCTH CO3/IaBaTh U MOIU(DUIIMPOBATH CTPYKTYPY 00pa30oBaTeIbHbIX
KypcoB. OCHOBHasI 1IeJTb — PeaaTn30BaTh THOKWI U MHTYUTUBHBIN HHCTPYMEHT IS
KOHCTPYHUPOBAaHHSI MHOTOYPOBHEBBIX KyPCOB, BKIIFOUAIOIUX PECYPCHI, CCHUTKH H
MepexXobl MEXK Iy KypcaMu. PeakTop mo3BossieT HacTpanBaTh TPACKTOPUN
oOydeHus1, aJanTHPOBAHHEIE IO/ pa3HbIC YPOBHU MOATOTOBKHA U HHTEPECHI
oOy4arouuxcsi.



2. Onucanue unTepdeiica 1 KOMIOHEHTOB

Nurtepdeiic penakTopa BKIOYAET:

0

0

T0JIe JIJIsl BBOJIa Ha3BaHUsI Kypca;
KHOTIKY JIJIs 3aTPy3KH N300paxeHus Kypca;
MepeKIIIoYaTesb CTPAHUIl Kypca;
KHOTIKH JIJIs1 CO3/JaHUSI HOBOM CTPAaHUIIbI, T0OABIEHUS CTPOK CBEPXY/CHUBY;
JIBYMEPHYIO TAONIHITYy STUEEK, KaXK/1as U3 KOTOPBIX MOXKET COJEPKaTh:
o OJWH WJIH HECKOJIBKO PECYPCOB;
o CCBUIKM Ha TO3UIIMU B APYTUX Kypcax;
BU3YyaJIM3alIUI0 PECYPCOB B siueiikax (M300paxeHue, Ha3BaHUE, THUII);

PEOAKTOp CHU3Y CTPAHUIbI, KOTOPBIA aBTOMATUYE€CKU OTKPBIBAECTCS MPH
HQ)KATHU HAa UKOHKY PEAAKTHPOBAHUS pECypca BHYTPH STUECHKU;

BCIIIBIBAOIIHIC KAPTOYKHU C HH(i)OpMaHHeﬁ IIpK HABCACHWH HaA JICMCHTEIL.

Penakrop oOecrnieunBaeT BU3yallbHOE MPECTABICHUE CTPYKTYPBI Kypca U

HHTYUTHUBHOC B3aMMOJICHCTBHUE C DJICMEHTAMMU.

3. Texunueckas peanu3anus

Kypc coxpansiercsa B popmare JSON, uto oOecrnieunBaert:

0

MpeACTaBIeHUE Kypca Kak Habopa CTpaHUll, Kak/1ast U3 KOTOPhIX COCTOUT U3
TaOIUIIBI TYECK;

BO3MOXHOCTBb YKa3aHHs HCCKOJIBKHUX PECYPCOB B OI[HOP'I quﬁKC;

MOJIJIEPAKKY CChUIOK HA KOHKPETHBIE MO3UIIUU B IPYTUX Kypcax, peain3ys
MEePEUCIIONb30BAHIE MATEPUATIOB U TOCTPOEHUE CIOKHBIX MEXKKYPCOBBIX
CBA3EU.

PenakTop moctpoen Ha React ¢ ucnonszoBanuem ouonuoreku MUI. CocrosiHue

peaaKTUPyeMOTo Kypca CUHXpoHu3upyertcs ¢ cepepom uepe3 GraphQL API. [1pu

PEIAKTUPOBAHUU PECYPCA U3 SUEUKH OTKPBIBAECTCS BCTPOCHHBIA KOMIIOHEHT

penakropa pecypcos (2.7).

N3o0paxeHus pecypcoB MOATPYKAOTCA U3 K3111a, 00ecieunBasi BU3yaJlbHYIO

UJIeHTUPUKALNIO 0€3 3a]IepKEK.

4. MexaHn3MBbl IEPCOHAIN3AIUN



PenakTop KypcoB mo3BossieT GOpMHUPOBATH MEPCOHATUINPOBAHHBIC MAPIIPYTHI
oOy4eHUs 3a CUET:

[l CTPYKTYPUPOBAHHA KOHTCHTA I10 TCMaM U YPOBHAM CJIO)KHOCTH, YTO
YUYHUTBIBACTCA peKOMeHﬂaTeHBHOﬁ CHCTCMOfI;

1 BO3MOYKHOCTH BKJIFOUEHUS CCHUIOK HA KOHKPETHBIE MO3ULHUU B IPYTHUX
Kypcax, 4To Ja€T THOKOCTh B MMOCTPOCHUH MEXKYPCOBBIX MAPIIPYTOB;

1 TOAJIEP>KKU BCTABKU HECKOJIBKUX PECYPCOB B OAHY AYEHKY — B 0COOBIX
Clly4asix, KOra Ha JaHHOM YPOBHE CIIO)KHOCTH TPeOyeTCsl pacCIIUPUTh OXBaT
TeMbl. Takasi mpakTHKa JT0IyCKAeTCsl, HO HE ABIIIETCS PEKOMEHIYEMOI:
OCHOBHBIM ITOIXOZIOM OCTaETCS UCIIONIb30BAHUE OJJHOTO pecypca Ha SYEHKY,
YTO CIOCOOCTBYET MOAYJIBHOCTH, IEPEUCITIONIB3YEMOCTH U YIIPOIIAET
BOCIIPUSITHE Kypca.

Takum 00pazom, pefakTop MOAAEPKUBAET OaJaHC MEXIY CTPYKTYPHOU
CTPOTOCTHIO M HEOOXOUMOM THOKOCTHIO, TTO3BOJISS TIPETIOAABATEIIO aIallTHPOBATh
Mo/Iayy Marepualia rnoj peajibHble MOTPEOHOCTU 00YYaAOIIUXCS.

5. BzaumonenicTBue ¢ ApyrumMu MOAYISIMU
Penakrop KypcoB MHTETPUPOBAH C:

1 pemaKTOpOM pecypcoB (2.7) — s peAakTUPOBAHUS PECYPCOB, YKa3aHHBIX
B SYCHKaX;

1 MoayJeM oToOpaxeHus Kypca (2.3) — BU3yalTu3upyeT Kypc AJis
MOJIH30BATENS MO CTPYKTYpPE, 3aIaHHOM B peIaKTOpE;

1 MoaysieM oToOpaxeHus pecypca (2.2) — Mmo3BOJISIET NEPEXOIUTH K
MIPOCMOTPY MaTepuasos;

1 Al-monynem (2.4) — BO3MOXKHO HCTIOJIB30BaHUE PECYPCOB KypcoB B Al-
TPAEKTOPUSX;

] TOMCKOBBIM KOMIIOHEHTOM (2.1) — 11715t ObICTpOTrOo 100aBIEHUS PECYPCOB.
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1. Haznauenue n nenm Momyns

X Hesephsit  97%

O AKKAYHT

Penaktop BompocoB npeHa3HAYEH ISl CO3aHusl, HACTPOUKHU U KOPPEKTHUPOBKHU

TECTOBBIX 33/IaHUH, UCIIOJIb3YEeMBIX B miiargopme. OH MpeaocTaBiseT

MPEnoiaBaTelisiM U aAMUHUCTPATOpaM yAOOHbBINH HHTEep(]eiic Aist 3aaHus

BOIIPOCOB, BAPMAHTOB OTBETOB, YPOBHEHN CIO0KHOCTH U MOJACKA30K, 00ecrieunBas

TEM CaMbIM BBICOKYIO TOYHOCTb KOHTPOJIA 3HAHUU U BO3MOXKHOCTD aHaHTHBHOﬁ

MIPOBEPKH YCBOCHUSI MaTepuaa.

2. Onucanue unTepdeiica 1 KOMIOHEHTOB

Nurtepdeiic penakTopa BKIOYAET:

[ TEKCT BOIIPOCa,;

1 U300pakeHue, NPUKPEINIEHHOE K BOIIPOCY;

1 KOMITOHEHT BbIOOpa TEMBI (B BUJIE JIEPEBA);

1 4eKOOKCHI pEKMMOB MCIIOJIH30BaHU (MIOJTOTOBKA, K3aMEH, KOITUPOBAHUE);

1 CCBUIKY ISl IPEABAPUTEIHLHOTO IPOCMOTpA Bompoca B uHTepdeiice

MIPOXOXKICHUS,

1 WHJIHAKATOpP COXPAaHCHMUS;

[l CTAaTUCTHUKY 11O IMMPOXOKACHUIO BOIIPOCA B PA3HBIX PCIKUMaAX (‘-II/ICJ'IO

MOTMBITOK, YCIIEXU/OMIMOKH).

bioxk PC€AaKTHPOBAaHMA OTBECTOB BKIIIOYACT:



1 TEKCT OTBETA;
1 u3o0pakeHue (OMIHMOHAIBHO);
1 TEepeKII0YaTeNH:
o «Bepnsiii / HeBepHbIity;
o «lloka3bIiBaTh B TPEHHUPOBOYHOM PEKUMEY;
o «O0s3aTeNbHBIN K ITOKA3Y»;
o «YPOBEHBb CIOKHOCTHY;
o «lloka3atp B mpeampocMoTpey;
o «Pacmmpennsiif penakrop» (OTKphIBAET JOMOJHUTEIbHBIC MO );
1 CTaTUCTHUKY OIIMOOK MO KOHKPETHOMY OTBETY;
1 KHOTIKH yTQJICHHUSI ¥ KOTUPOBAHMSI.
B pacuinpeHHOM peakTope T0MOTHUTENBHO HOCTYIHBIL:
1 BBINQJAIOININE CIIUCKHA U YeKOOKCHI BMECTO MPOCTHIX MEPEKIIOYaTENeH;

[l TOJIA OJis BBOJA IMTOACKA30K Ha Pa3HbIX YPOBHAX CJI0KHOCTH, KOTOPBIC
HCIIOJIB3YIOTCA B HHTepaKTHBHOfI CUCTCMC ITOACKA30K IIPpHU TCCTUPOBAHHUH.

3. Texunueckas peanu3anus

Penakrop peanuszoBan Ha React, ucnonb3yetr komnoHeHTsl MUI n nuHamuyecku
noarpy»kaembie popMel. JlaHHBIE O BOMPOCAX U OTBETAX COXPAHSIOTCS Yepes
GraphQL API. Bce n3aMeHeHus BAIMAUPYIOTCS HA KJIIMEHTE U CEPBEPE.

Penakrop noanep:kuBaeT aBTOMaTUY€CKOE COXpPAHEHHE 110 TaMepy 0e3
HEOOXOJUMOCTH PYYHOTO MOJATBEPKICHUS.

Jist 3arpy3ku U300pakeHHi Ucoib3yeTcs ooiiiee PpaiinoBoe XpaHUIHUIIE, CChUIKU
COXPaHSIOTCS B MOJIETU OTBETA. BOMPOCHI U OTBETHI MOJAEPKUBAIOT IITYOOKYIO
TUMH3ALMUIO U MOTYT ObITh CHHXPOHU3UPOBAHBI C CUCTEMOU CTaTUCTUKHU
MIPOXOXKICHUM.

4. MexaHn3MBbl IEPCOHAIN3AIUN

PCI[&KTOp IMMO3BOJISICT 3a/laBaTh YPOBHHU CJIOXKHOCTH JJIA KaXXKA0TI0 OTBECTA U
YCTAaHABJINBATh MMOACKA3KH, YTO CTAHOBUTCA OCHOBOM aJJalITUBHOI'O TCCTUPOBAHMA !

[l IOJb30BATCIN MOT'YT BBI6I/IpaTI) YPOBCHBb ITIOMOIIH,



] cHUCTeMa JHHAMUYECKH MOJ0UpaeT MOICKA3KH B 3aBUCUMOCTH OT OIIHOKU U
CIIOKHOCTH,

1 aHaJU3 OIIHOOK ITO3BOJISIET PEKOMCHAOBATH IIOBTOPHOC IIPOXOKACHUC
pecypca Ui aJIbTCPHATHBHBIC O0OBSCHEHHS.

Takxum oOpazoM, yepe3 MpaBUIIbHYI HACTPOMUKY BOIPOCOB MPENOoAaBaTE b MOXKET
CYILIECTBEHHO MOBIUATH Ha IEPCOHAIN3UPOBAHHBIN MyTh 00yYEHUS.

5. BzaumonenicTBue ¢ ApyrumMu MOAYISIMA
Penakrop cBsA3aH c:

1 MOJIyJieM TeCTOB (2.5) — co374a€T U HACTpauBaeT BOMPOCHI, UCIIOIb3YEMBIE B
TECTUPOBAHUMU;

1 MOIyJieM MPOCMOTpa Pe3yabTaToB (2.6) — cTaTUCTUKA OMHUOOK MO
BOIIPOCAaM CUHXPOHU3UPOBAHA U UCIIONB3YETCS ISl aHATIN3a;

1 MomyaeM obmieit ctatuctuku (2.10) — arperupyer laHHbIE 110 BOIIPOCaM
JUJIS IPEToJaBaTesei;

1 pemaKTopoM pecypcoB (2.7) — mpu HEOOXOAUMOCTH BOIPOCKHI MOTYT OBITh
CBSI3aHBI C pecypcamu (10 U mociie pecypca).

2.10 Monynp 0o01el CTaTUCTUKU MTPOX0XKICHUS TECTOB.

Study Ways = MEHIO @ AKKAYHT
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1. Haznauenwue n nenu MOAyms

Monynb npeaHa3HadeH AJs aHaJIu3a CTaTUCTUKU MTPOXOXKIEHHS TECTOB B
Macitadax Beeil mar@opmMbl. OH MO3BOJIAET MpeEnogaBaTeIsaM U
aAMUHUCTPATOPAM OTCJIEKUBATh JUHAMUKY yCIIEBAEMOCTH, BBISBIISTH HanOoOIIee
poOJIeMHbIE BOITPOCHI, TEMBI U MOJIb30BATENEH, a TAKKE IPUHUMATh
000CHOBaHHbIE PELIEHUSI O KOPPEKTUPOBKE KYPCOB WIIM TECTOB. DTOT HHCTPYMEHT
0COOEHHO MOJIE3€H MPU MacITaOHON padoTe ¢ rpynnaMu 0Oy4aroIINXCs WIN IPU
otieHKe (P PEKTUBHOCTU KOHKPETHBIX JIIEMEHTOB 00pa30BaTeIbHON MPOrpaMMBI.

2. Onucanue unTepdeiica 1 KOMIOHEHTOB
Nutepdeiic MomyIst BKIIIOUAET:

1 TEePEeKIIoYaTellb MeXIY PEKIMOM OTOOPaKEHUS BCEX JaHHBIX U TAHHBIMU
110 KOHKPETHOMY HaOOpy BOIPOCOB;

1 (UIBTPBL:

o IO MOJb30BATEINIO;

o T0 KOHKPETHOMY BOIPOCY;

o TI0 BpeMeHU (MHTEpBal OT U J10);

o TIO0 PEXKUMY MPOXOKIACHUS (TOJIBKO TECTUPOBAHUE);
1 Tabnuily CTaTUCTUKU (mocTpaHuuHasi, o 50 3amnuceil), cogepxaiiyo:

o WM MOJIb30BaTENS;

o 1D u TexcT Bompoca (1o HaBEAEHUIO);

o KOJIMYECTBO MOIMBITOK;

o CpenHee U 00l1ee KOJINYECTBO OMNO0K;

o HTOTOBBIHA 0aJI;

o OTHOLIEHUE Oajljla K MAKCUMYMY;

o BBIUYHUCIICHHBIA MPOLEHT MPOXOKICHHUS;

o JiaTa v BpeMsl 3aBEpLICHUS.

[Ipu BBIOOpE 3amucu NMpenoaaBaTelb MOKET PACKPHITh MOAPOOHYIO CTATUCTUKY
MOMNBITOK (Yepe3 CBA3aHHBIA KOMIIOHEHT U3 MOy 2.6), BKIIto4ast rpaduku U
OIK1OOYHBIE OTBETHI.

3. Texunueckas peann3anus



Monyinbs peann3oBaH Ha React, B3auMOaeCTBHE C CEPBEPOM OCYLIECTBIISIETCS
yepe3 GraphQL API. [Inst mpon3BouTEILHOCTH UCIONB3YETCS CEpBEpHas
arperanus JaHHBIX Ha cTopoHe Django, a Takke NoCTpaHWYHas MOATpy3Ka U
K3IIMPOBAHUE PE3YJBTATOB HA BPEMS CECCHUH.

OuibTpallus U arperaius noka3aresieil BEIIOIHSIIOTCS M0 CAEAYIOIUM METPUKAM:
] YHUCJIO TIOMBITOK;
1 cpelHee U o0Iee KOJIUYeCTBO OLIHUOOK;

1 UTOTOBBIN OAJIJI ¢ y4ETOM MOATAMTHOTO MOHMKEHHUSI BECA MOBTOPHBIX
MOTMBITOK;

1 TPOIEHT YCIENTHOCTH, OCHOBAHHBIN Ha OTHOIICHUH PEaTbHOTO Pe3yiibTaTra K
MaKCUMaJbHO BO3MOXXHOMY OaJiy.

JlaHHBIC BRIYUCIISIFOTCS ¢ YYETOM CHCTEMBI TIOJICKa30K M BECOB, 3aJJaHHBIX B
HacTpoMKax BOMpocoB (cM. 2.5 u 2.6).

4. MexaHu3MBbl IEPCOHAIN3AIUN
Monynb peaocTaBiasieT Npeno1aBaTeasiM BO3MOXKHOCTD:

[l BBIABJISATH CTYACHTOB, UCIIBITBIBAIOIIHUX TPYAHOCTH C OHpCI[CJIéHHBIMI/I
BOIIPOCAaMHU WJIIKM TCMAaMU;

1 aHAJIU3MPOBATH TEHJICHIIMU IO rpynmnaM (HarpuMmep, Kakue ypoBHU
CJI0’)KHOCTH BBI3BIBAIOT HAMOOJIBIIIEE YUCIIO OIHOOK);

1 OpUHUMATh PEIICHUs O IEPCOHATU3UPOBAHHON I0PaOOTKE KYpCOB U
PECYPCOEMKUX TEM;

1 BBISBIATH HEA(P(HEKTUBHBIC UITU TIEPETPYKEHHBIE BOITPOCHI HA OCHOBE
CTaTUCTUKU MHOTOKPATHBIX MOMBITOK M YaCThIX OIMIHOOK.

OTH TaHHBIE MOTYT OBITh UCTIOJIL30BaHbl KAK BPYYHYIO, TaK U B KAYECTBE BXOJAHBIX
MapaMeTpoB JIJIsi pEKOMEHAATEIbHON CUCTEMBI, (POPMUPYIOIIECH EPCOHATBHBIE
TPaeKTOPUHU MOBTOPEHUS U yIITyOJIeHUsI MaTepuaa.

5. BzaumonenicTBue ¢ ApyrumMu MOAYISIMUA
Monyib TECHO MHTETPUPOBAH C:

1 MOJIyJieM MPOCMOTpa PEe3yJIbTaTOB TECTOB (2.6) — mpu BHIOOPE 3aMucH
OTKpBIBAETCA MOJAPOOHAsT CTAaTUCTUKA;



1 PeaaKTOpOM BOIPOCOB (2.9) — mo3BOJIIET aHATU3UPOBATh Y (DEKTUBHOCTH
OTJICJIbHBIX BOIIPOCOB M BO3BpAIAaThCSI K X HACTPOMKE;

1 MoOayJieM TecToB (2.5) — oOecrnieunBaeT MOTOK JAHHBIX MO MPOXOKIACHUIO U
CBSA3BIBAET BOIPOCHI C TOJIb30BATEISIMU;

1 pEKOMEHJIaTeIbHOM CUCTEMOM (HESIBHO) — CTATUCTUKA MOXKET CITYKUTh
BXOJIOM JIJIs1 PEKOMEHAAIHMN.

2.11 BeiBox

Bo BTOpOIii m1aBe ObLJIa pacCMOTpEHA peaTu3alus MporpaMMHON mIaTGopMbl
StudyWays ¢ pokycoMm Ha MOIYIBbHON apXUTEKTYPE U MEXaHU3MAX
nepcoHanu3anuu ooyuyenus. Kaxaplil U3 npeacTaBiIeHHbIX MOJYJIEH BBIIOIHSAET
YETKO ONPEENEHHYIO (PYHKIMIO, B COBOKYITHOCTH (POPMUPYS THOKYIO U
pacmmpseMyro 00pa3oBaTebHYIO CPELY.

B nporiecce onrcanus ObIIN BBIACICHBI KIIFOUEBBIE 0COOEHHOCTH MIaT(POPMBI:

[ HACHOJIb30BAaHUE COBPEMEHHBIX TEXHOJIOTUN HA KIMEHTCKOW U CEpBEPHOI
ctopone (React, Django, Express, GraphQL, Prisma);

1 4€TKOE€ pa3rpaHUueHHE OTKPHITOTO U BHyTpeHHero API pis obecnieuenus
0€30MacHOCTH M MaCILITaOUPYEMOCTH;

1 OpoAyMaHHas OpraHu3allus MOoJIb30BaTEILCKOTO HHTEPdETica,
o0OecrnieunBaroiiasi THTYUTUBHOE B3aUMOJIEHCTBHE C KOHTEHTOM;

1 TOJJEPKKA PEAAKTUPOBAHUS U MHOTOKPATHOTO NIEPEUCITIONB30BAHMS
KOHTEHTa Onaroapsi HE3aBUCUMOCTH PECYPCOB OT KypCOB;

1 MHTErpaius ¢ peKOMEHAATeIbHOU CUCTEMOM, MO3BOJIsIONIast POPMHUPOBATH
MePCOHAIbHBIE TPACKTOPUU 00YUYEHUS B PEKUME PEAIbHOTO BPEMEHHU.

Oco0oe BHUMaHKE YIEIEHO peaan3alnuy aJanTUBHBIX U 00y4aroIIMX TECTOB, a
TaK>Xe BO3MOXHOCTH NOCTpoeHus1 Al-KypcoB — MHJIMBHIyalbHBIX MapIIPYTOB
U3Yy4YEeHUS TEMBIL, ((OPMHUPYEMBIX JUHAMUYECKHA Ha OCHOBE TIOBEICHHUS
M0JIb30BATES.

Takum oOpazom, apxutektypa StudyWays peannsyet NpuHIHUIIBI COBPEMEHHOIO
AIIEKTPOHHOTO OOYUEHHUS: IEPCOHATU3AINI0, MOAYIbHOCTh, UHTEPAKTUBHOCTH U
MaciTabupyemMocTb. OyHKIIMOHATbHBIE KOMIOHEHTHI MIAT(HOPMBI
B3aMMOJICHCTBYIOT MEXK]ly COOOM Kak euHOoeE 11es0e, GOpPMUPYST TEXHUUECKYIO
OCHOBY JIJIs1 IOCTPOCHUS MHAUBHUIYAJIbHBIX 00Pa30BaTEIbHBIX TPACKTOPUI.



3AKJIIOYEHUE

B xoze BBITOTHEHMS BBIMTYCKHOW KBaTU(UKAIIMOHHON paboThI OblIa pazpaboTaHa
U peanu3oBaHa COBpeMeHHas oOpa3zoBarenbHas miargopma StudyWays,
OpHEHTHUPOBAHHAS HAa COMPOBOXKIACHUE MHIANBUIYATU3UPOBAHHOTO YIEKTPOHHOTO
oOy4enwnst. OCHOBHOM €TI0 MPOEKTA CTAJIO CO3JIaHIE TEXHOJIOTHYECKOTO
pEIIeHMS, CTIOCOOHOTO 00ECTIEUNBATh MTOCTPOCHHE MTEPCOHATH3NPOBAHHBIX
o0pa30BaTeIbHBIX TPACKTOPHH, aTaITHPOBAHHBIX K YPOBHIO MOATOTOBKH,
WHTEpecaM U y4eOHOH aKTUBHOCTU KaXKJIOTO KOHKPETHOTO O0YYaromerocs.

B npouecce pabotsl ObUIH:

1 TpOaHAIM3UPOBAHBI CYIIECTBYIOIIME 00pa3oBaTeIbHbIE MIATGOPMBI U
MOAXOJIbI K aJJaITUBHOMY OOYYEHUIO;

1 00OCHOBaH BBIOOP apXUTEKTYPHBIX PEIICHUN U TEXHOJIOTHA;

1 peann3oBaHbl cepBepHble Moaynu: oTkpbiToe APl Ha Django + GraphQL u
BHYTPEHHUI cepBUC Ou3Hec-moruku Ha Express.js + Prisma;

1 pa3paboTaHO KIMEHTCKOE MpHIoKeHne Ha React ¢ mpuMeHeHneM
COBPEMEHHBIX TIOJIXO/IOB K YIIPABJICHHUIO COCTOSSHUEM, CTUITN3AIUN U
MOCTPOCHHUIO HHTEpdelica;

1 BHEAPEHBI MEXaHW3MBbI MHTEIUIEKTYaIbHOIO MIOUCKA, PEKOMEHAATEIbHbBIC
aJTOPUTMBI U IPOLIEAYpHAsl TEHEPALUs KYpCOB;

1 TOpoBeleHa anpobanus miarGopMbl B psije yueOHbIX 3aBeICHUN, BKIIIOUAsI
CIIoI'DTY «JIDTW», Yausepcurer UTMO u ®MJT Ne30.



