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1. BBEAEHUE

1.1. HaumeHOBaHHe HIPOrpaMMbI

HaumenoBanue mporpaMmbl Ha pycckoMm si3bike: «BebG-cepBuc mist paboTsl ¢ 0a30i JaHHBIX IO

CBOMCTBAM XHUMHYECKHX DJIIEMECHTOBY,

HaumenoBanue mporpammbl Ha aHrimiickoM sizeike: «\Web service for database on chemical

elements properties».
1.2. JlokymMeHTBI, HA OCHOBAHMHU KOTOPbIX BeJeTcs pa3padoTka

VY4eOHbIi 1aH MOAroTOBKH OakanaBpoB no HanpasieHuo 09.03.04 «IIporpammHast HHXEHEPUS»

U YTBEPIKJICHHAs aKaJIeMUYECKUM PYKOBOJUTEIIEM ITPOrpaMMBbl TeMa KypCOBOTO IIPOEKTa.
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2. HA3HAYEHUE U OBJACTb IPUMEHEHUS

2.1. Ha3HayeHHe NPOrpamMMbl

2.1.1. ®dyHkHUOHAJIbHOE HA3HAYEHHE POTrPAMMBI

[IporpaMMa NO3BOJISET BBINOJHATH 3alPOCHl HA IOJYyYEHUE OJHOTO WM HECKOJIBKUX CBOWCTB
XMMUYECKHX JIEMEHTOB NIepUOIIecKoii Tabmmiel MenaeneeBa. Kpome Toro, oHa 0ToOpaskaeT CChUIKH Ha
HCTOYHUKHU, U3 KOTOPBIX OEpyTCsl TaHHBIE, MT03BOJISIET SIKCIIOPTUPOBATH C(HOPMHUPOBAHHBIE TAOIUIIBI, a JUIS
HEKOTOPBIX XapaKTEPUCTUK U3MEHUTh €AUHUILY U3MepeHHsl. TakuMm 00pa3oM CepBUC peaau3yeT yA00HbIN
U MTOJPOOHBIHN CIIPAaBOYHUK XaPAKTEPUCTUK XUMUYECKUX 3JIEMEHTOB, C MOMOLIBIO YKa3aHUsI TOAPOOHOCTEN

¥ BHJIA 3a1poca.
2.1.2. JkenayaTanMoHHOEe HA3HAYeHHe POTrPaMMBbI

Ha MomeHT co3anust mporpaMMbl He ObLJI0 HalZIeHO yI0OHOTO 1 MOHSTHOTO BeO-cepBHUCa, KOTOPbII
IPEIOCTABIIST OBl IMOJB30BATENI0 BO3MOYKHOCTh OPraHM30BBIBATH 3alPOCHI M IOJydYaTh Pa3InIHYIO
UH(OPMAIMIO O CBOMCTBAX XHMHYECKUX 3JIEMCHTOB B Pa3HBIX PEKUMax. AHAJIOT, B3ATHIA 32 OCHOBY
pa3paboTku — BeO-mpuiokenue «Elements» [1], ucmons3yer crapsie TEXHOJOTHH pa3pabOTKH, UMEET

HEYIOOHBIN HHTEPQEIC U TEpUOUIECKH PaboTaeT HEKOPPEKTHO, 3aBEPIIASICh aBAPHITHO.

Pa3pabarbiBaeMasi mporpamMma JIOJKHA pa3peuIuTh 3Ty MpoOiieMy, 3aMEHHMB MpPEIIIeCTBYIOMIHIA
BapUAHT HOBBIM BBICOKOTEXHOJIOTHYHBIM aHajioroM. OHiIaliH-CepBHC, TO3BOJUT OPraHU30BaTh 3alIPOCHI O
CBOMCTBaX XMMHUYECKUX DJIEMEHTOB K 0a3e JaHHBIX, Ojlarojgaps UHTYUTUBHO MOHSITHOMY HUHTEpdeiicy u
peXUMY paboThl BOMPOC-OTBET MPHIIOKEHUE CMOXKET MPEAOCTaBIATh MOJB30BATENI0 MOAPOOHYIO

I/IH(bOpMaI_[I/IIO 00 HHTCPECYIOIINX €I'0 JIEMCHTaxX U UX XapaKTCPHUCTHUKAX, 00JIErYyrB IOKMCK.

2.2 Kpartkasi xapakTepucTHKA 00J1aCTH NPUMEHEHUS

HporpaMMa MOJKET OBITH HCIOJL30BaHA B 00JaCTIX OpraHI/I‘IeCKOﬁ u HeopFaHquCKOﬁ XHMHH,
(I)I/ISI/IKI/I, OMOJIOTHU WJIU MCIUIIMHBI UIA OIPCACIICHUS CBOMCTB 2JIEMEHTOB nepnonnqecxoﬁ Ta6J'II/II_[LI
MeH,[[eJ'IeeBa, HJIN CIIYKUTb I/IH(i)OpMaLII/IOHHLIM CIIPABOYHUKOM JIsI HAYYHBIX pa60T, YTO MOJKET OBITh
MOJIC3HO I CIICHUAJINCTOB M3 BbINICYKA3dHHBIX oOyacTeii wim HAay4YHBIX COTPYAHUKOB H CTYACHTOB

y‘{e6HLIX 3aBEJICHUM C YTJ'IY6J'I6HHBIM HU3YYCHHUEM XUMHU.
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3. TEXHHUYECKUE XAPAKTEPUCTUKHU

3.1. TlocraHoBKa 3aJa4u Ha pa3padoTKy NPOrpaMmbl

Pa3pabarpiBaeMyto mporpaMMy MOHO Pa3[eiUTh HA JIBE CAMOCTOSTEIBHBIC YaCTH — CEPBEPHYIO
(RESTful Web API Beb-cepBuc) u KIMEHTCKYIO (Opay3epHOoe BeO-mipuioxkenue). Kaxaas yactb H0/KHA

00J1a1aTh CIEAYIOIUM (DYHKIIMOHAIOM:
Cepsuc Web API:

e (OOpaboTtka moydaemoro 3amnpoca B APl-xonTposiepe

e [IpeoOpazoBaHue MOJYyIEHHOTO 3aIIpoca B 3aMpoc K 0a3e TaHHBIX U 0OpaleHue K Hel

e Cepuanuzanus gaHHbIX B popmar JSON [2] u oTripaBka B KauecTBe OTBETA HA 3aIPOC

e Ha xaxnapiii pexxuM paboThl KiaueHTCKOW dactu APl momkeH mMeTh OJuH WM HECKOJIBKO

MECTOJ0B, U3 KOTOPBIX MOXXHO OBLIIO OBl IIOJIy4daTh 3alpalinBacMbIC TaHHBIC.
KnuenTtckoe nmpuioxeHue:

e [losydueHne BceX CBOMCTB BRIOPAHHOTO M3 UHTEPAKTUBHOM TabIuIlbl MeHaeneeBa 3JeMEHTa;

e JlosydyeHne 3HaueHWU BBIOPAHHBIX CBOWMCTB BBHIOPAHHOTO W3 WHTEPAKTHBHOW TaOIUIIBI
Menneneesa »JIeMeHTa;

e [losydeHue 3HaYCHUI BHIOPAHHBIX CBOMCTB JIJISl BCEX 3JIEMEHTOB TaOIUIlbl MeH ieeeBa;

e [lonydyeHue peKOMEHIyeMbIX 3HaU€HUI BHIOPAHHBIX CBOMCTB BCEX AJIEMEHTOB TAOIUIIBL.

e [lonydeHue crnucka 31€MEHTOB TaOnuIbl MeHeneeBa, s KOTOPhIX 3HaYeHUsI BEIOpAaHHBIX
CBOJCTB JIe)KaT B yKa3aHHBIX JHMana3oHax

e DkcroprupoBaHue qaHHBIX B popmare CSV [3] (mist pekoMeHayeMbIX 3HAYEHUI)

e H3meneHnue HaCTPOCK IJIA pa6OTBI C NOCTYIIHBIMHU €ANHUIIaMU U3MECPCHUA

EHOK-CXGMLI, OIIKMCBIBAIOIIHUEC aAJIIOPHUTMbI pa6OTBI U IIPHIIOKCHUA H BSaHMOHeﬁCTBHH BEO-

MIPUJIOKEHUS U BeO-cepBrCa B Pa3HBIX PEXKUMaX pabOThl MOXKHO MMOCMOTPETh Ha pUCYHKaX 1-5.

OTtoSpaxeHue Tadnuuesl OTtobpaxeHne Tabnuubl co
BuiGop pexama 1 » MeHoeneeea U o¥MIaHWE MNonyueHWe OaHHBX | IHEUSHWAMMK CEOWCTE ANA
ELIOOpA 3NEMEHTS ELIGpaHHOID 3NeMeHTa
QO0pawenne ¥ AP 3anpoc e BO

Pucynox 1. Pexxum paboTs! monb3oBatens Nel
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BoiDop pexma 2

CrTofpasesne Tadnuugl
Mexgenseea v o¥MIaHNE
BbIJOpa 3NEMEHTa

—™

COToOpaseHre CMCcKa
CEOMACTE W OXMOaHne
ebiJopa

MonyyeHne QaHHEX ]

OTofpaseHne TAONUUE CO
IHEYEHWAMM BEITDEHHED CEONCTE
ANA BeIODaHHOND 3NeMeHTa

OfpalueHne ¥ AP

3anpoc 8 B[

Pucynoxk 2. Pexum paboTsl nmosis3oBaress Ne2

BuiJop pexima 3

OToOpaweEHUe CNMcEa

A4

CEOMCTE W OXMOaHUe
exl0opa

Monyyexmue DanHsx

OToSpaeHe BEINagaLLero
CMCKA BLIGPaHHLIX CEBONCTE U
O¥MAEHWE BRIGOPE KOHKPETHOTO

OToGpaneHue Tadnuusl co
IHAYSHUAMM BLITPAHHOMD
CEOACTEA

=

|

i

OfpalleHne ¥ AP

3anpoc & 5

Pucynoxk 3. Pexxum paboTs! mosszoBatess Ne3

BuiGop pexuma 4

OToOpaseHne CNMcKa
CEOMCTE W OXUaaHWe

h 4

exijopa

MonydYeHie oaHHLx

—=|

OTo0paxeHwe Tadnuusl C
DEKOMEHL0BAHHEIMK
IHYEHWAMK BbIOpaHHLEX
CEOACTE W 3NEMEHTOR

SHCNOPTUPOBAHME AaHHbLIX B
hopmat CSV

!

i

Oopawerne ¥ AP

3anpoc & B[

Pucynoxk 4. Pexxum paGoTs! mosp3oBatTess Ned

Buifop pestuma 5

OTo0OpaseHWe cnucka
CEONCTE W O¥MIaHUE
exldopa

]

OToOpaseHue cnvcka
[WaNazoHoE ¥ OHMLAHNE
NoATESP¥OSHNA BE0A

Mony4eHue OaHHLx

OTo0paeHne CMCKE KEDTOYEK C
3MEMEHTAMKM, ANA KOTOPLX
ZHBUSHMA CEONCTE NERET B

3aaHHED OWana3oHax

3.2.

(Oopawenne k AP

3anpoc e B

Pucynox 5. Pesxum paboTsl nosnb3oBatens NS

Onucanue ajaropurMa U GyHKUMOHUPOBAHNS MPOTrPAMMBbI

[Mpunoxenue Hammcano Ha si3bike C# 10.0 [4] ¢ ucnonb3oBanuem ¢peiimBopka .NET Core 6.0 [5].

Jli1st BeO-niprItoKeHus ucrob3oBana apxutekrypa MVC [6], nist Be6-cepsuca RESTful Web API [7]. dus

BepcTku BeO-crpanui; Razor Pages [8] ucmonbsyercs ppeiimBopk Bootstrap [9], si3bik pazmerku HTML5

[10] ¢ ucrmonmszoBanuem CSS [11] u JavaScript ES6 [12] ¢ Ajax 3anpocamu [13]. PaboTta ¢ 6a30ii JaHHBIX

ocyriecTBisieTcs ¢ momoinsio Microsoft SQL Server [14] u Microsoft SQL Server Management Studio

[15].
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3.2.1. O0mas apxXuMTeKTypa NPUJI0KEeHUs

I'moGanbHO Mporpamma pasjereHa Ha BeO-cepBuc u BeO-npuiosxkenue. Web APl B3aumoericTByeT
C TOTOBOM 0a3o0ii nanHbIx phases yepe3 SQL-coenunenue. [lomydeHHbIe JaHHBIC CEPHATHU3YIOTCS B hopmar
JTAHHBIX JSON ¥ BO3BPAIIAIOTCS B KAYECTBE OTBETA HA 3ampoc. BeO-npuiioxkeHne nCnoab3yeT apXuTeKTypy
MVC, to ecth B mporpamme 3ajoeHbl 3 ocHOBHbIe cymHoctd — Models (monenu), Controllers
(xouTposuiepsl) u Views (mpencrasinenus). [Ipu pabore npuiiokeHne ycTaHaBauBaeT coeaunenue ¢ API
yepe3 HttpClient u ocyiecTBisieT 3ampockl Ha OCHOBE JICHCTBUI MOJb30BaTess. [loydeHHbIe JTaHHbIC
JIeCepUATM3YIOTCS B OK3EMIUISIPBI KIacCOB OO0MIel OMOIMOTEKH KIIACCOB M MEPEIA0TCs B TPEACTaBICHUSI.
[Tpu ompeaeneHHBIX CIICHAPUSAX B MPOTpaMME CO3JAFOTCS MPOMEKYTOYHbIE cymiHOcTH — ViewModels
(mpencraBneHust Mojesel) maus 3PQPEKTUBHON ¥ MpaBWILHOW paboThl cTpanui Razor. IlomydeHnbie
MOJIENU MPOrpPaMMHO KOMOMHUPYIOTCS ¢ TekeToM pasmeTku HTML, BctpauBasich B JOKyMEHTHI Giiaronapst
TexHOJIOTUU Razor, k ToToBBIM cTpaHullaMm mpumMeHstoTest CSS cTiim, a mpu onpeAesIeHHbIX COOBITHIX
cpabatsiBaroT JavaScript ¢ymskiuu, nocsiiaromue AjaX 3ampockl. ['0TOBBIE CTpaHUIBI MEPEIAIOTCS B
Opay3ep KIHMEHTa, MPOUCXOJUT TIPOILECC PEHACPUHTA, W TIONH30BATEIb BHUIUT KOHEUHBIH PE3yNbTaT.

ApXUTEKTypa BCEro MPHJIOKEHUS CXeMaTUYHO N300pakeHa Ha PUCYHKE 6.

Class Library

|Property

Property
:‘ .:. RIProperty

Client

AN
N

MVC App Web API Database
Model Model
-1 N 1 [N
Controller ViewModel A PropertyController

& ¥ Settings

Pucynok 1. Apxurektypa NpuIoKeHus U B3aUMOJIEHCTBUS €T0 KOMIIOHEHTOB

View
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3.2.2. AaroputM padoThl BeO-cepBHca U 0a3bl JAHHBIX

BeG-cepBuc cnenyer apxurekrypHomy ctwiro REST u, kak u BeO-mpuiIokeHHE, HCIOJIB3YET
SOLID npunnmnsl npoexktupoBanus [16]. B koxe peanuszoBansl ocHoBHbIE GET-3ampoch! A1 morydeHust
uHbopManuy U3 0a3bl NTAHHBIX: TOJyYEHHE CBOWCTB, SJIEMEHTOB, €AMHHUI] U3MEPEHUS U JIUTEPATYPHOU
uHpOpMAIMK, a TAKKe METOJIbl JJIsl MOJyYeHHS JAHHBIX JUIS KaXIOTO0 W3 MSATH MOJb30BATEIbCKUX
pexxuMoB. B OmbOmmoTeke KIaccoB MPEACTAaBICHBI OCHOBHBIE CYIIHOCTH JJISi Pa0dOTBHl MPOTpaMMBI —
untepdeiic IProperty, a taxxe kimaccer Property u RIProperty (CBoiCTBO ¥ CBOHCTBO HOHHOTO pajuyca),
Unit (emmunna usmepenus) u Element (xumuueckuit snement). B konme mporpamMMbl HCHOJB3yeTCsI
npunimn Dependency Injection (BHenpeHue 3aBUCHMOCTEH) a Takke marrepH «Pemosutopuit», 4To
obecrieunBaeT MacHITAOUPyeMOCTh U OOJerdaeT mpolecc U3MEeHeHHs koja B Oyaymem. B mporpamme
npeacrasiacHbl uHTEpdeiic IPropertyRepository u ero peanusarnus PropertyRepository, kotopsiii ¢
MTOMOIITBI0 KOHTEKCTa 0a3bl JanHbIX DapperContext ycranaBimBaeT B3auMo ieiicTBre ¢ 6a30#. J1J1s paOboThI
3alpoCOB M TMOJYYEHHUs JaHHBIX HCIONb3yeTcs makeT Dapper [17]. Takum o0Opa3oM KOHTpOJLIED,
oOpabaTtbIBasi 3arpocChl IOJIb30BATENSI BBI3BIBAET HY)KHBIE METOIBI PEMO3UTOPHUs, MOJy4aeT TaHHBIE,

cepram3yeT ux B (hopMar JSON u OTIpaBiseT B KAUeCTBE OTBETA.
B roToBoii 6a3e maHHbIX Phases ucnoabp3yroTes Clieayoie TOTOBbIE U J00aBICHHBIC TAOHIIBL:

e Properties — tabmuira 3HaYeHHI Bcex 0a30BBIX cBOMCTB (Property.cs)

e S11,S12,S13, S14, S15 — tabauibl 3HAYCHUI BCEX CBOMCTB HOHHOTO paaunyca (RIProperty.cs)
e PropertiesNames — tabiuiiia Ha3BaHUH CBONCTB

e rUnits, rPropUnit — 1o6aBacHHBIE TAOIHIIBI 1T KOPPEKTHOM pabOTHI C CAUHUIIAMU H3MEPCHHSI

e XElements — rabnuna XUMUYECKUX PIIEMEHTOB

HJ'ISI KaXXA0I0 IIOJIb30BATCIILCKOI'O PCKUMaA HﬂeﬁHO HCIIOJIB3YOTCA CJICAYHOIINE aAJIIT'OPUTMBI

IMOCTPOCHUA 3aIlIPpOCOB K Oaze:

1. Tlomy4yeHue BceX CBOWMCTB BHIOPAHHOTO M3 HHTEPAKTUBHOM TaOIHIIbl MeH ieneeBa dieMeHTa |
e BriOpath Bce HEOOX0IMMBIE JTaHHBIE TSl Kilacca Property (cBolicTBa) M3 HECKOJIBKUX TAOJIHIT
711 KOHKpeTHoro aemenTa (1d mepenaercs B kauecTBe mapamerpa)
2. Tlonmydyenue 3HaueHWW BHIOPAHHBIX CBOWCTB BBIOPDAHHOTO W3 WHTEPAKTHUBHOW TaOIUIIBI
MenneneeBa >nemMeHTa
e BriOpaTh KOHKpETHBIE CBOCTBA KOHKpeTHOTO 3eMenTa (Id CBOWCTB 1 37eMeHTa mepeaaroTest
B KauecTBE mapaMeTpa)

3. HonyquI/Ie 3HA4YCHMI BBI6paHHBIX CBOMCTB 151 BCEX IJIEMEHTOB Ta6J'II/II_[LI MeHneneeBa;

Hsm. JIuct No nokym. Tlomm. Jlata

RU.17701729.05.15-01 81 01-1-J1Y

Hus. Ne mom. Ionm. u mata | B3am. MuB. Ne | MuB. Ne ny6n. | Tloam. u nata
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e BriOparh Bce 3HaYCHUS] KOHKPETHBIX CBOMCTB J1sl BcexX AnieMeHToB (ld cBoiicTB mepenatorcs B
Ka4yecTBe Iapamerpa)
4. IlomyyeHue pEKOMEHAYEMbIX 3HAYEHHH BBIOPAHHBIX CBOMCTB BCEX D3JEMEHTOB TaOJINIIbI
Menpeneesa.
e BriOparh Bce 3HaYCHUS KOHKPETHBIX CBOMCTB JIJISl BCEX DJIEMEHTOB, JUISI KOTOPHIX B 0a3e CTOUT
ormeTka pekomenaanuu (1d cBOMCTB mepeaaroTcest B KauecTBe mapaMerpa)
5. Ilonmydyenue cmucka 371€MEHTOB TaOiuibl MeHaeneeBa, Ui KOTOPBIX 3HAYEHUS BBIOpaHHBIX
CBOJCTB JIe)KaT B yKa3aHHBIX JMana3oHax
e BriOparh TONBKO T€ PEKOMEHJOBAHHBIE CBOICTBA, 3HAYEHHWE KOTOPBIX JIEKHUT B 3aJaHHOM

muamna3oHe (Id cBOWCTB 1 quana3oHbl ISl HUX MIEPEAaloTCs B Ka4eCTBE mapaMeTpa)

[Tpumepsr SQL-3amrpocoB [i1st pa3HBIX PEKUMOB pabOTHI IIPEACTaBICHBI HA pUCYHKaX 7—9.

RIField = riPropIds.Contains(propId) ? ", Charge" : "";

RIShanonField = propld == "S15" ? ™ CN" : "";

query = $@"SELECT pr.NProp as Id, Symbol as ElementSymbol, PropertyName as Name, Value, Unit, Comments,
Nref as Reference{RIField}{RIShanonField} FROM [phases].[dbo].[{propid}] pr

INNER JOIN [phases].[dbo].[PropertiesNames] pn ON pr.Nprop pn.PropertyNumber
INNER JOIN (SELECT NProp, Unitl as Unit from [phases].[dbo].[rPropUnit]

INNER JOIN [phases].[dbo].[rUnits] ON UnitId = Id) as u ON pr.Nprop = u.NProp
WHERE Symbol = (SELECT Elem FROM xElements el WHERE el.Id = @Id) ORDER BY Name";

Pucynox 7. 3anpoc uist moJydeHust BCEX CBOWCTB aeMenTa (peskum Nel)

tableFrom = "Properties";
RIField = "";
RIShanonField = propId == "S15" 7 ", CN" : "";
if (riProplds.Contains(propId))
{
tableFrom = propld;
RIField = ", Charge";

query = $@"SELECT pr.NProp as Id, Symbol as ElementSymbol, PropertyName as Name, Value, Unit, Comments,
Nref as Reference{RIField}{RIShanonField} FROM [phases].[dbo].[{tableFrom}]

INNER JOIN [phases].[dbo].[PropertiesNames] pn ON pr.Nprop = pn.PropertyNumber

INNER JOIN (SELECT NProp, Unitl as Unit from [phases].[dbo].[rPropUnit]

INNER JOIN [pha .[dbo].[rUnits] ON UnitId = Id) as u ON pr.Nprop = u.NProp

WHERE pr.NProp = @propId AND Symbol = (SELECT Elem FROM xElements el WHERE el.Id = @elemId)";

Pucynoxk 8. 3ampoc ass nosrydyeHus: BBIOpaHHOTO CBOICTBA BBIOPAHHOTO 2ieMeHTa (peskum Ne2)

Hsm. JIuct No nokym. Tlomm. Jlata

RU.17701729.05.15-01 81 01-1-J1Y

Hus. Ne mom. Ionm. u mata | B3am. MuB. Ne | MuB. Ne ny6n. | Tloam. u nata
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tableFrom = "Properties";
RIField = "";
RIShanonField = propId == "S15" ? " CN" : "";
queryRec = isRecomended ? " AND Rec = 1" : "";
queryleft = left.HasValue ? $" AND Value >= {left.Value.ToString(CultureInfo.InvariantCulture)}" : "";
queryRight = right.HasValue ? $" AND Value <= {right.Value.ToString(CultureInfo.InvariantCulture)}"
if (riPropIds.Contains(propId))

tableFrom = propld;
RIField = ", Charge";

query = $@"SELECT pr.NProp as Id, Symbol as ElementSymbol, PropertyName as Name, Value, Unit, Comments,
Nref as Reference, el.Id as ELId{RIField}{RIShanonField} FROM [phases].[dbo].[{tableFrom}] pr

INNER JOIN [phases]. o] . [PropertiesNames] pn ON pr.Nprop = pn.PropertyNumber

INNER JOIN (SELECT NProp, Unitl as Unit from [phases].[dbo].[rPropUnit]

INNER JOIN [phases].[dbo].[rUnits] ON UnitId = Id) as u ON pr.Nprop = u.NProp

INNER JOIN [phases].[dbo].[xElements] el ON el.Elem = pr.Symbol

WHERE (pr.NProp = ( Id) {queryRec}{queryLeft}{queryRight} order by ElId";

Pucynoxk 9. Ilonydyenue 3HaueHu# 3aJaHHOTO CBOMCTBA C BO3MOKHOCTBIO 0TOOpA TOJIBKO

PEKOMEHI0BaHHBIX 3HAYEHUN U yKa3aHMs 1uana3oHa 3HaueHui (pexxumbl Ne2, 3, 4)

Takke OCHOBHBIE METOJBI PEMO3UTOPHS TECTHPYIOTCS B OTIeNbHOM mpoekre ElementsTest.
[TogpoOHee mpo METOIbl TECTUPOBAHUS U UCIIBITAHUS MOKHO IIPOYMUTATh B HACTOSIIEM JoKymMeHTe «BeO-
cepBHC Al paboOThl ¢ 0a30i JAHHBIX MO CBOMCTBAM XMMHYECKHUX 3JieMeHTOB. IIporpamma m Meronuka

HUCHBITAaHUNY.

3.2.3. Aaroput™M padoThbl BeO-NPUI0KEHUST

Be6-npunoskenue ucnosin3yet apxutekrypy MVC (Model-View-Controller) u B3anmoaeiictByer ¢
APl uepe3 HTTP-zanpocel. [lelictBusi mosib3oBaTenss oOpabaThIBalOTCA B KOHTPOJUIEpAX, 3aTeM
BBI3BIBAIOTCS HEOOXOJMMbIC METOJbI B3aUMOJCHCTBUS C CEpPBHCOM, IMOJyueHHbIe naHHbie u3 API
JIeCepUaT3yIOTCsl B 00BEKTHI U MepelatoTcsl B mpezcTaBieHus B Buae mozaened (Model) wiu moneneit
npencrasiacaus (ViewModel). B kox Razor crpanmir BeTpaunBarOTCS HEOOXOIMMEBIC JAHHBIEC, K HHM
npumensitorest ctiii CSS, a nefcTBUS 1M0J1b30BaTeNs OTCISKUBAOTCA JavaScript gpyukiusimu. Pesyaprat
nepenaetcss B Opaysep ¥ oToOpaxkaercst y kineHTa. i XpaHeHUS HACTPOCK W HEKOTOPBIX JTaHHBIX B
porpaMMe HMCIOJIB3YETCs TOJIb30BaTenbeKas ceccrst (SesSion) ¢ BCTPOECHHBIMU KOHTEHHEpAaMH JAHHBIX
(TempData). Hcnons30BaHHEe 3THX TEXHOJOTHH OOYCIOBJIEHO TEM, YTO HEKOTOpPbIC JaHHBbIC KIHEHTA
(HampuMep, HACTPOWKHM BBIOPAHHBIX CIUHMI[ W3MEPEHHWs) WiIM OObEKThl B Tporpamme (Hampumep,
copMupoBaHHast TabIKIIA IS SKCIOPTA) HEOOXOAMMO BCE K€ XPaHUTh B MTPOTrpaMMe, OJJHAKO, YTOOBI HE
Hapymats oauH u3 npuHuunoB REST «IIpotokon 6e3 cocrosiaus» (Stateless protocol) [18], ykazanubie

AAHHBIC XPAHATCA B CECCUU KIIMCHTA.

I[J'ISI KaKJI0I0 pCiKUMa pa6OTLI M0JIL30BaTeNIs UICIHO MCIIOJIB3YIOTCS CICAYIOINUEC AT OPUTMBIL.

Hsm. JIuct No nokym. Tlomm. Jlata

RU.17701729.05.15-01 81 01-1-J1Y

Hus. Ne mom. Ionm. u mata | B3am. MuB. Ne | MuB. Ne ny6n. | Tloam. u nata
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[TpumMepsl CKPUHIIOTOB PabOTHI MOKHO OCMOTpPETh Ha pucyHkax 10-19.

1. TlepBblii 3amyck u oOpaliieHHe MOJIB30BATENSI K CepBHCY (TJIaBHOW CTPaHHMIIE):
e OOparenue K BeO-CepBUCY, MOJyYCHHE CIIMCKAa BCEX CBOMCTB ¢ mHpopmanmeir 00 Id,
Ha3BaHUHW U CAVMHUIBI U3MCPCHUA CBOﬁCTBa, CIIMCKa BCEX DJICMECHTOB Ta6.]'H/H.[BI, CIINCKa BCEX
I1ap KOHBEPTUPYEMBIX €IUHUL U3MEPEHHUS.
e [locrpoenue Tabiuibl MeH/ieneeBa Ha OCHOBE MOJIydeHHBIX TaHHBIX (Ki1acc TableWorker),

a TaKKC MHUIHAIN3alHud HACTPOCK B CCCCHUU KIIMCHTA.

Elements Web Service All properties of given element  Chosen properties of given element  Values of given property  Recomended values of given property Query properties | settings ‘

A.A.BAIKOV INSTITUTE OF METALLURGY AND
MATERIALS SCIENCE

Web service for database on chemical elements properties

Pucynox 10. I'maBHas cTpaHuiia caira

2. TlomyyeHne BceX CBOWMCTB BRIOPaHHOTO U3 MHTEPAKTHBHOM TaOIUIl MeHeneeBa dneMeHTa
e OroOpaxeHue CTpaHUIIbI C MOCTPOCHHOM TaONHIIeH U O’KUIaHUE BBIOOpA dIIEeMEHTa

e OrobOpaxeHue pe3yabTHUPYIOIIeH TaOIUIIbI CO BCEMHU CBOMCTBAMH BHIOPAHHOTO AJIEMEHTA

Elements Web Service Al properties of given element Chosen properties of given element  Values of given property Recomended values of given property Query properties l Settings

Hszm.

Jlucr Ne nokym. [Toam. Hata

RU.17701729.05.15-01 81 01-1-JIV

WuB. Ne mop. Ionm. u mata | B3am. MuB. Ne | MuB. Ne ny6n. | Tloam. u nata
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Pucynox 11. UaTepakTuBHas tabauma Menaeneea

element Chosen properties of given element  Values of given property

Properties of Zn:

Recomended values of given property Query properties

Property Name Value Unit Comments Reference
AH interface M in O (M 48 (mol)
=
scattering factor at 0.5

lars, Daal

unting left top, left-right sequence

kg)
kg)
®
8 )
GPa)
5,97
41
508 a

Pucynoxk 12. [Ipumep Tabauisl co cBOWCTBaMU dJIeMEHTa

3. Tomyyenne 3HaueHWid BBIOPAHHBIX CBOWCTB BBIOPAHHOTO W3 HWHTEPAKTHBHOMN

Meuneneesa >neMeHTa

TaOIUIIBI

e OtoOpaxeHue CTpaHUIIBI C MOCTPOEHHOUN Tabnumer MeHmeneeBa M OXHUIAHUE BBIOOpA

anemenTa (Pucynok 11)

e OtoOpaxkeHue CIHCKAa BCEX OCTYIHBIX CBOWCTB W OXXHIAAHHE BbIOOpAa OJHOTO WIIH

HECKOJIbKHX CBOMCTB M3 OTO6pa)KeHHOFO CITMCKa

e OrobOpaxeHne UTOTOBOW TaOJIMIBI C BHIOPAHHBIMU CBOMCTBAMM BBIOPAHHOTO 3JIEMEHTA

(Pucynoxk 12)

Elements Web Service Al properties of given element Chosen properties of given element

Values of given property Recomended values of given property Query properties

Choose properties:

O (Miedema)

M (Miedema)

1 scattering
vironment nu

mber start counting left top, left-right sequence

Hsm. JIuct No nokym. Tlomm. Jlata
RU.17701729.05.15-01 81 01-1-J1Y
Hus. Ne mom. Ionm. u mata | B3am. MuB. Ne | MuB. Ne ny6n. | Tloam. u nata
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Pucynox 13. [IpuMep HHTEpaKTUBHOTO CIIMCKA JJIs1 BBIOOpa CBOMCTB

4. TlomyueHue 3Ha4eHU BHIOPAHHBIX CBOMCTB JUIsl BCEX 3JIEMEHTOB TaOIuIpl MeneneeBa

OToOpakeHHEe CHHCKAa BCEX JIOCTYIHBIX CBOWMCTB M OXHJAHUE BHIOOpA OJHOTO WIIH
HECKOJIbKUX CBOMCTB U3 0ToOpakeHHoTro criucka (Pucynox 13)

OToOpakeHHE BBIMAJAIONMIETO CIHCKA C HAa3BaHWSIMH  BBIOPAHHBIX CBOWMCTB W
pe3yAbTUPYIONIeH TaONIHIIBI CO BCEMH 3HAUEHHUSMH JIJIsl BCEX AJIEMEHTOB BBHIOPAHHOTO W3

BBINAJAIOIIETO CIUCKA CBOMCTBA

Elements Web Service  All properties of given element Chosen praperties of given element  Values of given property Recomended values of given property  Query properties

Debye temperature v Change properties

Values of Debye temperature (K):

Element Value Comments Reference

Pucynoxk 14. [Ipumep Tabmuiibl 3Ha4Y€HNUH BEIOPAHHOTO U3 MHTEPAKTUBHOTO CITMCKA CBOMCTBA

5. TlonmydyeHue peKOMEHIyeMbIX 3HAYEHHUU BBIOPAHHBIX CBOMCTB BCEX D3JEMEHTOB TaOIHIIbI

Meunpeneena

OtoOpaskeHre CIUCKa BCEX JOCTYMHBIX CBOWCTB U O0XHJAaHUE BbIOOpA OJHOIO WIIU
HECKOJIbKUX CBOMCTB U3 0ToOpakeHHoTo criucka (Pucynox 13)

OTtoOpakeHue pe3ylbTUPYIOLEel Ta0IHIIbl PeKOMEHI0BAHHBIX 3HAYSHUI, T]Ie 110 CTOJI0IaM
CTOSIT Ha3BaHUS CBOMCTB, MO CTPOKaM CHMBOJIBI JIEMEHTOB, a B sueiiKkax HaXoJATCs

PEKOMEH/IOBaHHBIC 3HAUCHHUSI, a TAK)KE KHOIIKH JIJIs dKCIopTa Tadnuibl B opmare CSV

Hsm.

JIuct No nokym. Tlomm. Jlata

RU.17701729.05.15-01 81 01-1-J1Y

Hus. Ne mom.

Ionm. u mata | B3am. MuB. Ne | MuB. Ne ny6n. | Tloam. u nata
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roperties of given element  Va

Recomended values:

ies of given property Recomended

Export as CSV

aH Bolling Chemical Debye Energy of Radii

interfaceS Atomic  temperature  potential ionization Radil ionic  Radiiionic  metal
Element in M weight  (K) (Miedema) ®) Density (Pauling) (second) (Pauling)  (Shannon)  (Waber)
H 0 008 2028 52 0 6 21 0 2,08 038 07
He 0 0 0 1248 0 5250 0 0 08
l -447 6941 1613 285 344 534 06 0,59 1,562
Be 9,012 5,05 1440 031 0,16 1,128
8 10811 3031 5.3 0 240 2 2427 02 0,01 098
4 0 5100 24 2230 2 2353 0,15 0,08 0916
N 0 067 774 686 0 1026 3 2856 o1 0,16 088
o 0 159994 90,19 0 0 2000 35 338 0,09 135 089
F 0o 18,998 01 0 0 1516 4 0,07 0,08 075
Ne 0 20,1797 27, [+ 75 1444 0 3952 o 0 07
Na 375 22,989 1156,1 27 158 an 0, 4562 095 099 191
Mg 2 4,305 1363 45 400 1738 45 065 057 1,602
Al -242 26,982 2792 4.2 428 2698 817 05 039 1432

160 28,0855 3 47 645 2329 577 041 0,26 1319
P 75 30974 553 555 0 1820 2, 1903 034 044 128
s 0 32066 71782 0 0 2070 25 029 037 127

elta;H interface S in M "™
y of ionization (se(

, "Atol
on d)

t ",Boiling temp:
onic (Pauling)

,5.3,0,2340,2,2427,0.2,0.01,0.98
,0,12.0107,5100,6.24,2230,3513,2.5,2353,0.15,-0.08,0.916
N01400677746860102632856011016088
0,0,15.9994,90.19,0,0,2000,3.5,3388,0.09,1.35,0.89
1

9, 4562

,0.95,0.99,1.911

Mg,7352 24.305,1363,3.45,400,1738,1.2,1451,0.65.0.57,1. 602
,-242,

26.082,2792.4.2,428,2698,1.5,
51,-160,28. 0855 3533 4. 645 2329 1.
P, 75 30. 974, 553 5.55 ,0, 1820 2.1,

i817,0.5,0.

8 1577

903 0. 34

30,1432
0410261319
044128

5,0,32,066,717.82,0,0,2070,2.5,2351,0.29,0.37,1.27
1

,0735.453,238.6,0,0,2030,3,2297,0.

26

10.39.948.87.3,0,62.1656,0.,2666.0,0,0.
K -429,39. 0983 1047 ,2.25 91 862 ,0.8, 3051 1.33,1.37,2.376
a,-476,40.078,1757,2.55,230,1550,1, 1145 ,0.08,1,1.974
Sc.-390.44.956.3104.3.25,360,2089,1.3,1235,0.81.0.

1,-272,47.867.3560,3.8,420,4540,1
/,-322,50.9415,3650,4.25,380,6110,
r,-155,51.9961,2945,4.65,630,7190
Mn,-214,54.938,2334,4.45,410,7440,
Fe,-100,55.847,3023,4.93,470,7874,
445,8900,1

0, ,0,0.95
,061,2.1,56,1532,0.8,2632,1.48,1.52,2.546
Sr.-452.87.62,1657,2.4,147,2540,1,1064,1.13,1.36,2.151

¥, ~482,88.900, 3011, 3. 2,280, 4469,1.2,1181,0.93,0.9,1.801
zr,-340,91.224,4650,3.45,291,6506,1.4,1267,0.8,0.50,1.602
Nb,-177,02.906, 50154, 05,275,8570,1.6,1382,0.67,0.72, 1 468
Mo.-138.05.94,4913,4.65,450,10220,1.8.1558.0.66.0.69
c,0,08,5150,5.3,453,11500,1.9,1472,0.0.645,1.36
Ru,-103,101.07,4423,5.4,600,12370,2 2,1617,0.63,0.68,1. 339
Rh,-93,102.006,4000,5. 4,480,12410,2.2,1744,0,0.665,1.345
Pd’-70.706.42.3413.5.45.274.12020.2.2.1875.0.0.59.1. 376

ture (K),Chemical pote
Radii jonic (Shannon)

ial (Miedema),Debye temperature (K),"Density ",Electronegativity

"Radii metal (Waber) '

Pucynoxk 16. [Ipumep sxcnoptupoBanHoro B popmare CSV aiina

6. HonyquI/Ie CIIMCKa 5JICMCHTOB Ta6J'II/IHBI MeHz[eJIeeBa, JJIs1 KOTOPBIX 3HAYCHUSA BBI6paHHBIX

CBOMCTB JI€XKaT B YKa3aHHBIX JHUAIIa30HAX

L4 OTO6pa)I(eHI/Ie CIIMCKa BCCX JOOCTYIIHBIX CBOMCTB M OXXHAAHHUE BBI60pa OJHOI'o HJIn

HECKOJIBKUX CBOMCTB U3 0TOOpaxkeHHOTO crucka (Pucynok 13)

L4 OTO6pa)I(eHI/Ie KapTO4Y€K C IMOJIMHU [UIss BBOJA IOHWAITA30HOB UIA 3HAYEHUH KaXKJI0Iro

BLI6paHHOFO CBOICTBA U OXKHJaHUE MOATBCPIKACHHU A

Hsm.

Juct

No nokym.

Tloam.

Jlata

RU.17701729.05.15-01 81 01-1-JIY

Hus. Ne mom.

Tloam. n nara

Bzam. MuB. Ne

WHB. Ne ny6u.

IToam. u mara
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e OtoOpaxeHne pe3yabTHPYIOMIETO CHUCKA KapTOYeK, B 3arojlOBKE Ka)XJO0W HaXOHIATCs
CHUMBOJI TIOAXOJAIIErO 3JIEMEHTa, B TeJle HaXOAWUTCS TalbiHia co 3HAUYCHHUSIMH BCEX

BBIOPaHHBIX CBOKCTB

Elements Web Service Al properties of given element  Chosen properties of given element  Values of given property  Recomended values of given property Query

Enter ranges:
AH interface O in M (Miedema) (kJmal*")

< Value

Boiling temperature (K)

< Value < 1000

Melting temperature (K)

40 < Value <

< Value £

Radil ionic (Yagada) (A)

0.1 < Value <

Pucynoxk 17. [Ipumep anana3oHoB BEIOpaHHBIX CBOWCTB IS 3aripoca

Elements Web Service 4l propertes of given slement  Chosen propertes of given element Values of given property  Recomendd vakies of given property Qusry properies
P
Valu Uy
AH interface O in M (Miedema) 298 fleJmol
Boiling temparature 553
Metting temperature 17
Radi fonic (Goldsmidt) [Charge = 5] 035
Radil ionic (Yagoda) [Charge = 3] 042
Radil ionic (Yagoda) (Charge = 5] 036
As
vai unit
AH interface O in M (Miedema) 218 fmor’y
Soiling temparature ™
Melting temperature 1000
Radil lonic (Goldsmidt) [Charge = 3] 068
Radii ionic (Yagodal [Charge = 3] 056 A
Racil ionic (Yagodal [Charge = 5] 046
Se
value Unit
AH interface O in M (Miedema) m omat
[ — asn1

Pucynoxk 18. [Ipumep pesynbrara 3amnpoca ¢ quarna3oHaMu

7. H3meHeHue HACTPOCK IMOJIb30BATCIIA
L4 OTO6pa)I(eHI/IC CITMCKA IMap KOHBCPTUPYCMBIX CAUHUIl UBMCPCHUA U BLI6paHHLIX Ha JJaHHBIN
MOMCHT €IUHHILL, OKUAAHNEC NU3MCHCHHU HACTPOCK U MTOATBCPIKICHUA.
e l3MeHeHHEe JaHHBIX B nporpamMmme — 3aMCHa CITUCKa BLI6paHHLIX CAWHUL U3MCPCHUA Ha
HOBBII U COXpaHCHU B CCCCUTO MOJIB30BATCIIA I HOCJ'IC,Z[YIOH_ICﬁ KOHBEpTaAlUn 3HaYEHUI

CBOMCTB npu paGOTe C OCHOBHBIMH pPCXKUMAMHU.

Hsm. JIuct No nokym. Tlomm. Jlata

RU.17701729.05.15-01 81 01-1-J1Y

Hus. Ne mom. Ionm. u mata | B3am. MuB. Ne | MuB. Ne ny6n. | Tloam. u nata
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Elements Web Service  All properties of given element  Chosen properties of given element  Values of given property Recomended values of given property Query properties

Pucynox 19. IIpumep usmeHeHnss HACTPOEK €AMHUL U3MEPEHUS

Ucxonubrit KOJI MPOrpaMMBbl MOKHO HaUTH B YIAJIEHHOM pENO3UTOpHN:

https://qithub.com/AlexiRod/Elements-Web-Service

3.3. Onmucanune u 000CHOBaAHHE BLIOOPA METO/1a OPTraHU3AIUN BXOAHBIX M BHIXOAHBIX

JaHHBIX

3.3.1. Onucanue MeTO1a OPraHU3ANUMN BXOTHBIX TAHHBIX

BXOI[HBIMI/I JaHHBIMHU  ABJISAIOTCS Be6'(1)OpMBI, 3aIIOJIHACMBIC  I10JIB30BATCIIEM, KOTOPBIC

npeobpasytorcs B HT TP-3anpochsr.

Z[J'ISI K101 OTO6pa)KaCMOI71 CTpaHUIbI IIpU PCIKUME pa6OTLI IMOJIB30BaTCJIA HCIIOJIB3YHOTCA U

O6pa6aTbIBaIOTCH CJICAYIOINHUEC BXOAHBIC JAHHBIC:

e Bpi0op XUMHUYECKOTO 3JI€MEHTa:
o UWurepaktuBHas Tabnuua MeHeneeBa, Mporpamma OIpeNeNseT, Kakylo ee suYelky
BbIOpaJI MOJIb30BATENb.
e Bri0op cBOMCTB U3 crIuCKa:
o MHrepakTuBHBII crMcoK co 3Haukamu BbiOopa (Checkboxes), mporpamma ompenenser,
KAaKue KOHKPETHO CBOMCTBA OTMETHUI IOJIb30BATEIIb

L4 BLI60p CBOICTBA U3 BBINAJAIONIETO CIHCKA
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o VHTepaKTHBHBII BBHINAJAIONIUI CIMCOK C BHIOPAHHBIMH CBOWCTBAMH, NMPH W3MEHEHUU
BBIOPAHHOTO CBOMCTBA IMPOrpaMMa OTpeAessieT, Kakoe CBOMCTBO BBIOpA MOJIb30BATENb
¥ 0TOOpaXkaeT HY>KHYIO TaOIHIly

e BriGop auana3oHOB A5 3HAYEHUN CBOMCTB

o Cnucok nosei, B KOTOpPbIE M0JIb30BaTENb BBOJUT 3HAUEHUS JUANa30HOB JUIsl 3a1poca,

IIporpaMMa OIpeIesaeT, KaKue AUana3oHbl yKa3all [I0JIb30BaTelb
e lI3MeHeHHE HACTPOEK MOIb30BATENS

o VHTepaKTHBHBIN CITUCOK KapTOYEK CO 3HAUKaMM €IMHCTBECHHOTO BBIOOpa (radiobuttons),

IporpaMma onpezenseT, Kakue eAMHUIIBI U3MEPEHUs BbIOpal MoJIb30BaTeNb U U3MEHSET

HACTPOWKHU B CECCUU
3.3.2. O0ocHOBaHUE MeTO/Ia OPraHU3ANNH BXOJIHbBIX JAHHBIX

HO)IO6H35I opraHu3anysa BXOOHBIX JTaHHBIX SABJIACTCA OHHOI\/'I N3 CaMBIX MMPOCTBIX U o0ecrieunBaeT
Oecriepe0oitHyI0 paboTy CepBHCa MPU HEKOPPEKTHBIX BXOJHBIX JaHHBIX, YTO OTBEYAET TPEOOBAHUSIM

TEXHUYCCKOT' O 3a1aHU.
3.3.3. Onucanue MeTO01a OPraHU3ANUMN BHIXOJIHBIX JAHHBIX

BreixomabeiMu manabiMu ABISIIOTCST HTML-cTpanuiel ¢ pesyiabratamMu 3ampoca IOJIb30BaTedIs.
CtpaHulbl TEHEPUPYIOTCA C TOMOIIBI0 TexHosiornu Razor, BcrpamBas B Bepctky HTML nokymenrta
JAHHBIC U3 00BEKTOB MPOTPAMMBbI, H CTHIIM3YIOTCSI C IOMOIIBIO KacKaaHbIX Tabiwui ctuiieid. [logpobuee o
conepkanuu BbIXoaHBIX HTML-cTpanun npu pa3iinyHbIX JEHCTBUSAX MOJIH30BATENS MOKHO TIPOYUTATH B

nyHKTe 3.2.3 JaHHOW MOSACHUTEIBLHOM 3alUCKHU.
3.3.4. OGocHOBaHME METO/1a OPraHU3ANUM BBIXOHBIX JAHHBIX

HOI[O6HEUI opraHnusanus BbIXOJHBIX OAHHBIX SBJIACTCA OJJTHOM M3 CaMbIX IMPOCTBIX, OTBCYACT
Tpe6OBaHI/IHM TCXHUYCCKOT'O 3aJaHHsl, a TaKXKC CICAYCT COBPCMCHHBIM TCXHOJIOTHUAM U IHPHUHIOHUIIAM

CO3JaHus IMporpaMm.

3.4. Onucanme u 000CHOBaHMEe BbIOOpPa MeTOIa BbHIOOPA TEXHUYECKHX M

NMPOTrPAMMHBIX CPE/ICTB

3.4.1. Onucanue MeToa BLIOOPA TEXHUYECKHUX M MPOrPAMMHBIX CPeJCTB

s GecriepeOoitHOI paboOThI cepBHca HEOOXOAUMBI CIEAYIOIINE TEXHUYECKUE M MPOTpaMMHBbIE

cpencTBa:
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Be6-cepBuc:

e Cepsep c moguepxkoit 1S ¢ MUHUMAaTBEHBIMU XapaKTEPUCTUKAMM:

[Ipoueccop ¢ He meHee ueM 4 siapamu ¥ yacToToi B 2 I'T'w;

He menee 8 I'b O3V

He menee 300 I'b cBoOO0aHOI MaMAITH;

¢ [Ipomycknas ciocoObHOCTh He MeHee 1 ['out/c;

Be6-npunosxenue:

HepCOHaJIBHBIﬁ KOMIIBIOTEP KIIMCHTA CO CICAYIOIIMMU MUHUMAJIbHBIMHA XapaKTCPUCTUKAMU
e [Ipoueccop Intel Pentium 4 wnu Bolitie ¢ noanepxkoit SSE3

e He menee 110 O3Y;

e He menee 500 M6 cBOOOIHON ITaMSTH,

e OC Windows 7 u BblE;

e becnepeOoiiHbIi JOCTY B CETh UHTEPHET;

e bpaysep Google Chrome [19] ¢ Bepcueii 94.0.4606.81 u BbiiIe

e MonuTop, KI1aBUaTypa, MbIIIb;
3.4.2. O6ocHOBaHMe MeTO/1a BLIOOPA TEXHUYECKUX H MPOTPAMMHBIX CPe/ICTB

[Iporpamma ucmosib3yet B kauectBe ocHOBHOTO si3bika C# Bepcun 10, .NET Core 6.0 kak ocHOBHOM
¢dpeitmBopk u cepep |ISEXpress mis xoctunra u paboTel BeO-TpuiioxeHuid. bpaysep kimeHTa 10JDKeH
nojyiepkuBarh paboty mporokosa HTTP wu penmeputs Bepctky pokymeHntoB HTMLS. [lns
OecniepeOoitHO pabOThI cepBHCa W MPUIIOKECHUS CepBep M Opay3ep KIMEHTa JOJDKHBI COOTBETCTBOBATH

MUHHUMAJIbHBIM XapaKTCPUCTUKAM, IIPEACTABJICHHBIM BBIIIIC.

JlaHHBIN CTEK TEXHOJIOTUH OBLIT BEIOPAH MOTOMY, UTO IIPECTABICHHBIE CPEJCTBA ABISIOTCS O THUMHU
U3 CaMBIX MOMYJSPHBIX, TPOCTHIX U 3((EKTUBHBIX PElIeHUI B CBOeH cepe, a Takke UCHOIB3YIOT CBOU

IMOCJICAHHUEC BCPCHUU.
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4. O/ KNJAEMBIE TEXHUKO-9KOHOMHNYECKUE INIOKA3ATEJIN

4.1. OpueHTHPOBOYHAS IKOHOMHYECKasA 3P PeKTHBHOCTH
B pamkax maHHON pabOTHI HE MPETYCMOTPEHO pacyeTa SKOHOMUYECKOH (P (PEKTHBHOCTH.
4.2. Ilpenmosaraemasi HoOTpeOHOCTD

Hannast mporpamMma OyzieT moJie3Ha B cepax OpraHndecKo U HeOPraHMIeCKON XUMHH, (PU3nKe U
Menuiune. [Ipeamonaraemass moTpeOHOCTh OOYCIaBIMBAETCS TEM, YTO HAa JAHHBIM MOMEHT HE OBbLIO
HaWJCHO JOCTYITHOTO W OECIUIaTHOTO HWHCTPYMEHTA, KOTOPBIA pemiaa Obl TOCTaBJICHHBIC 3aJ1a4u
sbdexTuBHO, ymobHO u ObicTpo. Mcmonp3oBaHue pa3pabaThIBAEMOTO CEpPBUCA COKPATHT BpeMs,
3aTpavYruBa€MO€ Ha MMOUCK HYXHBIX CBOMCTB XUMHYECKUX 3JICMEHTOB, UYTO o0JyIerauT mponecc HaBUralu U

MOUCKA U MOBBICUT 3 (HEKTUBHOCTH pabOThl HAYUHBIX COTPYIHUKOB U yJaIllUXCS.

4.3. JxoHOMHMYECKHE  MpeuMylllecTBAa  pa3padoTKH N0  CPaBHEHHI) €

OTC4YCCTBCHHBIMH N 3apyﬁemeIMI/I aHaJI0raMm

B xone moucka u aHanM3a aHAJIOTHYHBIX MPOIYKTOB OBLIM HAWEHBI CJICIYIONINE TTOX0XHE BEO-

CEpPBUCHI:

1) “CharChem” [20]

e [lmrochr:
o Ilonyuenue uHpopMauu HE TOJBKO O XUMHUECKUX 3JIEMEHTaX, HO U O COEIMHEHUSIX
o IlouckoBas cTpoka, HaxXOA1Iasi XMMUYECKHE BEIIECTBA, PEaKIIUU U YpaBHEHUS
o I'eHepanus CXOIHOTO KOJa AJIsi HPOTPaMMHOTO 0TOOpakeHus Tabiauibsl Menieneea
e MuHyCHI:
o Kpaiine manoe konamuecTBo HHPOPMAIHI O CBOMCTBAX JI€MEHTa
o YcrapeBuuii 1 He OUYeHb YAOOHBIN TU3aiiH

2) “WebElements” [21]

e [lmrocsr:

o HHrepakTuBHas Tabnuua MeHzeneeBa ¢ BO3SMOXKHOCTBIO BEIOOpA 3JIEMEHTa
e MuHycChI:

o Maroe KoJm4ecTBO HHPOPMALIUU O TOMYISIPHBIX ITEMEHTaxX

o Kpaiine manoe konu4ecTBO HHGOPMALIUU O HETIOMYJIIPHBIX JIEMEHTax

o CeIpoe npencTaBiieHUE TEKCTA

o YcrapeBUIMii ¥ HE O4YeHb YIOOHBIN qU3aiiH
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3) “Chemer” [22]

e [Lmocsr:
o Kpacusslii u ynoOHbIil 1u3aitn
o Jlenenue Ha pa3aeiibl U HEOOJIbIINE 3APUCOBKH JIJIs1 HEKOTOPBIX CBOMCTB
o Paszgeinsl ¢ TMAPOJIM30M U OPraHUYECKON XUMUEH
e MuHyCBI:
o Hebonbioe konnyecTBo HHGOPMALIUU O CBOMCTBAX 3JI€MEHTA

4) “Xumus uis yaiinukos” [23]

e [lmrocsr:
o Paznensl ¢ TecraMu, TEOPETUUECKUM CIIOBApEM 110 XMMUU U KapTa caiita
o bonbiioe xonuyecTBo TaOIMI] U CIUCKOB ¢ MH(POpMaIIME 0 CBOWCTBAX 3J€MEHTa

e MuHYyCBI:
o IIpencrasnenue nHdopMaluy JIHIIL B BUAE U300paKeHUI
o Tabnuipl U CHOUCKU Cpa3y JJs BCEX AJIEMEHTOB — HET BO3MOXHOCTH MOCMOTPETH OJIMH

KOHKPETHBIN

5) “National Library of Medicine” [24]

e Ilmocwr:
o bombioe koau4ecTBO pa3ienoB U KaTeropuid HHPopMauu 0 OMOTEXHOJIOTHAX, METUITUHE
Y €CTECTBEHHBIX HayKax
HNHuTtepakTuBHas Tabnuia MeHaeneeBa ¢ BO3SMOKHOCTBIO BBIOOpa dIeMeHTa
Hrpa nist 3anoMUHAHUS PACIIOIOKEHUS 3JIEMEHTOB B TaOIHIIE

©)
©)
o bompmoe koaudecTBO CBOWCTB O KaXXI0M 2JIEMEHTEC, BEIACIICHHBIX B pa3aciiax
©)

CchbuIKM Ha HCTOYHUKU MH(pOpMaIuu (31EKTPOHHBIE PECYPCh U 0a3bl TaHHBIX )

o Kpacusslii, coBpeMeHHbIN U YI0OHBIN qU3aliH

e MuHyCHI:
o CchuIkH B pa3jienax mopoi MemaT MOUCKY U KOMIUIEKCHOMY BOCHPUSTHIO HH(GOPMAILIUN
o Ilopaepxka TONBKO aHTJIMUCKOTO SI3bIKA

Be06-cepBuc «Elementsy, mociyxuBminii 0CHOBO# 11sl pa3pabOTKH pealu3yeT OCHOBHBIC PEXKUMBI
10JIb30BATENs, OJJHAKO UMEET Hey10OHbIM MHTepdeiic, HamucaH ¢ UCIOIb30BAHUEM CTAPBIX TEXHOJIOTHUH,
a TaKk)Ke 3aBEepIIAETCs ¢ OIMOKAMHU JaXke MPH OOBIYHBIX JEHCTBUAX MOJIb30BATENS B IITATHOM PEKUME.

[IpenmyiiecTBOM pa3pabaTbiBa€MO MPOrpaMMBbl ABISETCS OOJIBIIOE KOTMUECTBO MOJIB30BATEIBCKIX
PEKUMOB, MOJIEP’)KKAa HACTPOEK €AWHUI] U3MEPEHUs], SKCIOPTUPOBAHNE JIaHHBIX, MPUATHBIA U y1OOHBIN
uHTepdeiic, 4TO MOKPHIBAET BO3MOXKHOCTH MPEIIECTBYIOIIEH BEPCUH U OTBEYACT BCEM (DYHKIIMOHABHBIM

TpC6OBaHI/I${M TCXHUYCCKOT'O 3a/laHUs, pa3pelilas BhIICYITIOMSIHYTHIC HpO6JICMBI IIOJIb30BaTelIeH.
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5.CIIMCOK UCITOJIb3OBAHHBIX UCTOYHHUKOB

1. DATABASE ON PROPERTIES OF CHEMICAL ELEMENTS «Elements» [OnexrpoHHbIit

pecypc] / Andrew Stolyarenko. Pexxum mocrtyma: https:/phase.imet-db.ru/elements/main.aspx, cBOOOHBIM
(mata oopamenus: 08.05.2022).

2. Json.NET Documentation [Daektponnsiii pecypc] / Newtonsoft. Pexxum  mocryma:
https://www.newtonsoft.com/json/help/html/Introduction.htm, CBOOOTHBIN (mata oOpareHus:
08.05.2022).

3. CSVHelper Documentation [DnexTponHbIit pecypc] / Josh Close.
https://joshclose.qgithub.io/CsvHelper/, ceobomubIit (naTa oopamienus: 08.05.2022).

4. Texuumueckas aokymeHTaruss Maiikpocodt [Daekrponnsiii pecypc] / Microsoft technical
documentation. Pexxum mocrtyma: https://www.opera.com/ru/download/requirements, cBoGoHbINH (HaTa
obparmenwus: 08.05.2022).

5. Microsoft .Net Documentation [Dnextponnsiii pecypc] / Microsoft technical documentation.

Pexxum moctyma: https://docs.microsoft.com/en-us/dotnet/fundamentals/, ceoGoausIii (aTa obOpareHuUs:
08.05.2022).

6. [labmon MVC [Dnekrponnsiii pecypc] / Microsoft technical documentation. Pesxxum mocryma:

https://docs.microsoft.com/ru-ru/aspnet/core/mvc/overview?view=aspnetcore-6.0, cBoGoaublii  (maTa
obpamienus: 08.05.2022).
7. ASP .Net Web APIs [Dnexkrponnsiii pecypc] / Microsoft technical documentation. Pexxum gocryma:

https://dotnet.microsoft.com/en-us/apps/aspnet/apis, ceoboamslii (naTa oopamenus: 08.05.2022).

8. Beenenune B Razor Pages [Dnexrponnsiii pecypc] / Microsoft technical documentation. Pexwim

noctyma:  https://docs.microsoft.com/ru-ru/aspnet/core/razor-pages/?view=aspnetcore-6.0&tabs=visual-

studio, cBoGoausI# (HaTa oopamenus: 08.05.2022).

9. Bootstrap [Daexrponnsiii pecypc]. Pexxum moctyma: https://getbootstrap.com, cBoGoamsiii (1aTa
obpamienus: 08.05.2022).

10. HTML: HyperText Markup Language [Dnektponnsiii pecypc] / DevDocs: API

Documentation Browser (HTML). Pexum noctyma: https://devdocs.io/html/, cBoGomHbIii (mata
obparmmenwus: 08.05.2022).
11. CSS: Cascading Style Sheets [Dnexrponnsiii pecypc] / DevDocs: APl Documentation

Browser (CSS). Pesxxum moctyma: https://devdocs.io/css/, cBoboaubrit (nata obparenus: 08.05.2022).

12. JavaScript [nexrponnsiii pecype] / DevDocs: APl Documentation Browser (JavaScript).

Pexxum nocryna: https://devdocs.io/javascript/, ceodoansiii (1ata oopamenus: 08.05.2022).
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13. Ajax Documentation [Dnextponnsiii pecypc] / Microsoft technical documentation. Pexwum
noctyna: https://docs.microsoft.com/ru-ru/aspnet/ajax/, ceo6oansiii (1ata oopamenus: 08.05.2022).

14. Microsoft SQL Server [Daexrponnsiit pecypc] / Microsoft corporation. Pexxum goctyma:

https://www.microsoft.com/ru-ru/sql-server/sql-server-downloads, cBoOGoanblli  (maTta  oOpareHHS:

08.05.2022).
15. Microsoft SQL Server Management Studio [Dnextponusiii pecypc] / Microsoft corporation.
Pexum J0CTyTa! https://docs.microsoft.com/ru-ru/sgl/ssms/sgl-server-management-studio-

ssms?view=sgl-server-verl5, ceo6oausii (nata oopamenus: 08.05.2022).

16. Mpuamuner SOLID B C# [Dnextponnsiii pecypc] / Microsoft technical documentation.
Pesxxum JIOCTYyTA! https://docs.microsoft.com/ru-ru/archive/msdn-magazine/2014/may/csharp-best-

practices-dangers-of-violating-solid-principles-in-csharp, cBoOomusIii (naTa oboparmienus: 08.05.2022).

17. Dapper [DnexrponHsIit pecypce] / DapperLib. Pexum JIOCTYTIA:
https://github.com/DapperLib/Dapper, cBob6oaubii (nata ooparmenus: 08.05.2022).

18. Mpuamuner  REST  [Dnextponnsii  pecype] / Wikipedia.org Pexum noctyma:
https://ru.wikipedia.org/wiki/REST, cBoGoanbIii (nata oopamienus: 08.05.2022).

19. Cucrtemubie TpeboBanus Opayszepa Google Chrome [Dnexrponnsiii pecypc] / Google.
Pexxum moctyma:  https://support.google.com/chrome/a/answer/7100626?hl=ru, cBoGoaubIii (mara
obpamienus: 08.05.2022).

20. Cucrema omucanus xumudeckux ¢opmyn mis WEB «CharChem» [Dnexrponnsiii pecype] /
PeterWin. Pexum nocrtyma: http://www.charchem.org/ru/subst-ref, cBoGoaublii (mata oOpareHwus:
08.05.2022).

21. CnpaBounuk xuMmuyeckux sneMmeHToB «WebElements» [Dnexrponnsiii pecypc] / M. Tlomsk, I1.

Kysuenos, B. Crorkun. Pexumm pocryma: http://www.charchem.org/ru/subst-ref, cBoGoausiii (mara
obpamienus: 08.05.2022).

22. CepBuC i TOUCKAa XapakTepucTUK 3neMeHTOB «Chemer» [Dnekrponubiit pecypc]. Pexum

nocrymna: https://chemer.ru/services/elements/characteristics, ceo6oansiii (nara oopamienus: 08.05.2022).

23. IlyreBoauTE b IO MUPY XUMHUECKHX 3a/1a4 «XUMUS sl YalHUKOBY [DnekTponHblii pecype] / O.
Cwmeranmna. Pexum moctyma: http://himzadacha.ru/spravochnik/, cBoGoamslii (mata oOparieHus:
08.05.2022).

24. National Center for Biotechnology Information «National Library of Medicine» [DnexrponHsbiii

pecypc] / National Institutes of Health. Pexxum mocryma: https://pubchem.ncbi.nlm.nih.gov/periodic-

table/#view=table, ceo6omHbIi (naTta oOpamienus: 08.05.2022).
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25. Mark Price, C# 10 and .NET 6 - Modern Cross-Platform Development - Sixth Edition. — Packt
Publishing, 2021

26. ®pumen Amxam, ASP.NET Core 3 ¢ npumepamu Ha C# u1st mpodeccronanos, 8-¢ m3nanue — ISBN
978-5-907365-46-9, 2020

27. BacunbeB A. H. [IporpammupoBanue Ha C# mis HaunHatoumx. OcHOBHBIE cBeneHust — bambopa,
2022

28. Mapk Cuman, Buenpenue 3asucumocteii 8 .NET — Manning, 2021

29. JIxecc Yensuk ASP.NET MVC 4 / Jlxxecc Uensuk, Toan CHaiinep, Xpumukerr [Tarnma — O’Reilly,
2020

30. Cepreii Temmsikos, [laTreprsl mpoektupoBanus Ha margopme. NET — [Tutep, 2015

31. JIxeddpu Puxrep, CLR via C#. IlporpammupoBanue Ha miatdpopme Microsoft NET Framework
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INPUJIO’KEHMUE 1
OINMCAHUE U ®PYHKIHUOHAJIBHOE HASHAYEHUE KJIACCOB

Tabmuua 1.1 — Onmucanue u GpyHKIMOHAIBHOE HAa3HAYCHHE KIIACCOB U MHTEP(EHCOB B MPOEKTE

ElementsClassLibrary

Kaacc/UuTepdeiic Ha3nauenue
Element XUMHUYECKUH AJIEMEHT TaOnuIel MeHieneena
IProperty Hutepdeiic cBoiicTBa, B KOTOPBIN BBIICICHBI
OCHOBHBI€ TTOJISI
LiteratureReference JlutepaTypHbIii HCTOUYHHUK TI0 33JaHHOM CCBIIKE
Property XUMHAYECKOE CBOMCTBO JIEMEHTA
RIProperty CBOMCTBO MOHHOTO paJinyca 3JIEMEHTA
Unit Enuauna nsmMepenns BeTMIUHbBI

Tabmuna 1.2 — Ormucanne u pyHKIIMOHATEHOE HAa3HAYCHHE KIIACCOB U MHTEP(EHCOB B MPOEKTE
ElementsWebAPI

Kaacc/UuTepdeiic Ha3nauenmue
Program OCHOBHOM KJIacC 3aImycKa MpOrpaMMbl
PropertiesController OCHOBHO# KOHTPOJUIEP [T 00pabOTKH 3aIIPOCOB
. Nutepderic peno3utopus i BHEIPEHUS
IPropertyRepository S 1D e AP
3aBUCHUMOCTEMN
. Konkpernas peanuzanus uarepdeiica c
PropertyRepository P P H po

OCHOBHBIMH METOJIaMH Jyisi paboThI ¢ b1
DapperContext Konrekcr 6a3bl maHHbIX 1151 paboTsl ¢ B/ phases

Tabnuna 1.3 — Onucanue u GyHKIMOHATBHOE Ha3HAUYEHUE KJIACCOB U MHTEP(EICOB B MPOEKTE
ElementsMVCApp

Kaacc/UuTepdeiic Ha3nauenne
Program OCHOBHOI KJ1acC 3aIrycKa porpamMMbl
HomeController OCHOBHO# KOHTPOJUIEP JUIsi 00pabOTKH 3aIIPOCOB
. HuaTtepdeiic peno3uTopus 111 BHEAPESHUS
PropertiesController A P PHA Y AP
3aBUCUMOCTEN
. . KoukpeTtHas peannsanusa uaTepdeiica ¢
SessionExtensions p p 1 P
OCHOBHBIMH METOJIaMH Jyisi paboThI ¢ b1
TableWorker KonTekct 6a3bl janHbIX it pabotel ¢ BJ1 phases
ErrorViewModel Mojens anst IpeACTaBICHUS OIIHUOKU MTPOTPaMMBI
Hsm. JIuct No nokym. Tlomm. Jlata
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PropertyListViewModel
PropertyTableViewModel
QueryListViewModel
SettingsViewModel
UnitViewModel
Index.cshtml
PartialValsTable.cshtml
ElementsPropsList.cshtml
LitRef.cshtml
Mendel.cshtml
PropsList.cshtml
PropsVals.cshtml
Query.cshtml
QueryResult.cshtml
Settings.cshtml

SettingsChanged.cshtml

_Layout.cshtml
Error.cshtml
_ValidationScriptsPartial.cshtml
_Viewlmports.cshtml

_ViewStart.cshtml

Mogenb 715t TpeICTaBICHHS CIIMCKA CBOMCTB
Mojens st IpeaCTaBICHUS TaOIUIBI CBOMCTB
Mogenb 715t IpeACTaBICHHS 3alpoca Tuana3oHa
Mogenb st IpeACTaBICHHS HACTPOEK
Mogenb st IpeACTaBICHHS €IMHUL] U3MEPEHUS
IIpencraBienue riaBHON CTPAHULIBI
[IpencraBinenue TabaUIIbI 3HAYEHUH CBOMCTBA
IIpencraBienue cnucka CBOMCTB 3JIEMEHTA
[IpencraBieHue TUTEpaTypHOU CCIBIKU
[IpencraBnenne Tabauibl Menaeneena
IIpencraBienue cnucka CBOMCTB
[IpencraBnenue 3HaYEHU CBOMCTB
[IpencrasiaeHue cocTaBiaeHus 3ampoca AuarnazoHa
[IpencraBienne pe3yiabTaTa 3ampoca guaa3oHa
[IpencraBnenne N3MEHEHHUST HACTPOEK

[IpencraBnenue 3aBepuIeHUS U3MEHEHUS
HACTpPOEK

[TpencraBienne 6a30BOro MakeTa CTPAHUIIBI
[IpencraBienue omMMUOKY MPOrPaMMBI
HmnoprupoBanre 6a30BbIX CKPUIITOB BAIUAIIH
HmnoptupoBanue 6a30BbIX CTPaHUI]

Kondurypauus BeO-cTpaHuIl IpU 3arrycKe

Hsm. JIuct No nokym. Tlomm. Jlata
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HPI/IJIO}KEHI/IEUZ
OINMMCAHUE U ®YHKHUOHAJIBHOE HA3ZHAYEHUE I10OJIEU,
METOJ0B 1 CBOUCTB OCHOBHBIX CTPYKTYP JAHHbBIX

Tabmuua 2.1 — Onucanue ¥ GyHKIIMOHAILHOE Ha3HAYCHHUE TI0JICH, METOJIOB U CBOMCTB Kitacca Element

CocTapisiiomas Moaudpuxarop Tun/Tun ITapamerpsbl Hasnayenue
aocyrna BO3BpaTa
Id public int Id snemenTa
Symbol public string CumBo
JJIEMEHTA
AtomicWeight public float ATOMapHBIH BeC
Density public float [TnoTHOCTH
MeltingTemp public IEE: Temneparypa
IIJIABJICHUS
BoilingTemp public float Temneparypa
KUTIEHUS

Tabnuma 2.2 — Onucanue u GyHKIIMOHATBHOE Ha3HAYEHUE TT0JIeH, METOJIOB I CBOMCTB MHTEpdeiica

IProperty
Moauguxarto Tun/Tun  Ilapamerpsl Ha3nayenue
CocraBasomas g P p P
aocyTna BO3BpaTa
Id public int Id cBoiicTBa
ublic strin CHUMBOJI JIEMEHTA TS
ElementSymbol P g . A
CBOWCTBA
Name public string HasBanue cBoiicTBa
Value public decimal 3Ha4YeHUE CBOMCTBA
Unit public string Enunuia uamMepenus
Comments public string? Kommenrapun
Reference public string? CchUika Ha UCTOYHHUK
GetFormattedValue public string - dopmarnpoBaHue 3HAYCHUS
Hsm. JIuct No nokym. Tlomm. Jlata
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Tabmuua 2.3 — Onucanue U GpyHKIMOHAIBHOE HA3HAUSHHE T0JICH, METOJIOB U CBOMCTB Kilacca Property

Moaudpuxarop Tun/Tun ITapamerpsbl Ha3nayenue
Cocrasasiomasn
AocyTna BO3BpaTa
. string [Tone mst cerTepa cBoicTBA
name private
Name
. . strin [Tone mst ceTTepa cBoiicTBa
unit private g a °P
Unit
. strin [Tosne mst cerTepa cBoiicTBa
elementSymbol private g a p

ElementSymbol

Umnnemenmuposannwie ceoticmea u memoowl unmepgetica IProperty

Tabmuna 2.4 — Ormucanne M pyHKIIMOHAIEHOE Ha3HAYSHHE TT0JICH, METOJIOB U CBOMCTB KJlacca

RIProperty
CocTanistomas Moaunpuxarop Tun/Tun ITapameTrpbl Ha3nayenue
aocyTna BO3BparTa
Charge public int 3apsi1 HOHHOTO paguyca
CN public int? ['pymna cummeTpun

YHnacneoosannvle ceoticmea u memoow knacca Property

Tabnuua 2.4 — Onucanre ¥ QyHKIMOHAIBHOE HA3HAUCHHE MTOJIeH, METOIOB U CBOMCTB Kitacca Unit

CocTapasiiomast Momudukarop Tun/Tun  Ilapamerpsl Ha3znauenue
m aocyTna BO3BparTa
Unit1 public string BriOpanHnas exquHuIa
U3MEpEHHUS
Unit2 public string Bropocrenennas eaunuia
U3MEpEHHUS
public string YpaBHeH#HE nIepeBoia
Equation 3HAYCHHS MEKITY
CIUHUIIAMH U3MEPEHHUS
. . strin [Tone i cerTepa cBOMCTBa
unitl private g © JUBT CETTEpa CBONC
Unitl
unit2 private string [Tone mist ceTTepa cBoiCTBA
Unit2
ChangeUnits public void - CmeHa BBIOpaHHOM U

OCHOBHOM €IUHUIIBI

Uzm.

JIuct No nokym. Tlomm. Jlata
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decimal

decimal

U3MEPEHUS MEXKIY IPYT
ApyroMm
KonBepranus 3Ha4eHus 110

3aJaHHOMY YPAaBHCHUIO
Equation

Tabmuua 2.5 — Onucanne u QpyHKIIMOHAIBHOE HA3HAUEHHE METOIOB HHTEep(deiica perno3nTopus

IPropertyRepository
Momnpux Tun/Tun ITapameTrpbl Ha3nayenue
MeTton aTop BO3BpaTa
aocyTna
GetLiteratureRefer public Task<string> string [Monyuenue nabopManuu 00
ence HCTOYHHUKE I10 CCBUIKE
public Task<Tuple<Di - [Tony4yeHue map eTUHHII
ctionary<string, U3MEPEHHUS M CIIMCKa
GetUnitsAndPairs Unit>, CTaHIAPTHO 3aJaHHBIX €TUHHII
Dictionary<strin
g, string>>>
ublic Task<IEnumera - [Toy4yenue crimcka Bce
GetAllElements P JYHICHHC CITHCIRA BEeX
ble<Element>> AJIEMEHTOB TAOIUIIBI
GetAllPropertiesN public Task<IEnumera - [Tony4yenue crmcka BCex
ames ble<Property>> CBOWCTB
GetAllPropertiesOf public Task<IEnumera int [Tony4yeHue BCcex CBOMCTB
ElementByld ble<IProperty>> 3a7aHHoTO 2eMenTa (Pexxum 1)
. ublic Task<IEnumera int, strin [TonyyeHne crucka 3HAYCHUN
GetGivenProperty P g i .
bIe<IProperty>> 3aJJaHHOI'0 CBOMCTBA 3aJJaHHOTO
OfElementBylds
anemenTa (Iloapexum 2)
. . ublic Task<IEnumera int, [TonyyeHne crucka 3HAYCHU N
GetGivenPropertie P i .
ble<IProperty>> IEnumerable = HeCKOJIBKHX 3aJaHHBIX CBOHCTB
sOfElementByld .
<string> 3a1aHHOTO 3eMeHTa (Pexum 2)
public Task<IEnumera  string, bool, [MonyueHue criMcka 3HaYCHUH
ble<IProperty>> decimal?, 3aJJAaHHOTO CBOMCTBA IS BCEX
GetGivenProperty decimal? SIIEMEHTOB C BO3MOKHOCTBIO
ValuesByld 3ananus (hara Jist
PEKOMEH/I0BAHHBIX U
nmuana3zoHoB ([Toapexum 3, 4)
public Task<Dictionar  IEnumerable = TlomyueHue crmcka 3HaYCHHI
GetGivenPropertie y<string, <string>, HECKOJIbKUX 33J]aHHBIX CBOMCTBA
sValues IEnumerable<IP bool JUTSL BCEX DIIEMEHTOB C
roperty>>> BO3MOYHOCTBIO 3a/1aHus ¢uiara
Hsm. JIuct No nokym. Tlomm. Jlata
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JUTSL pPeKOMEHIOBaHHBIX 1
nuana3oHoB (Pexum 3, 4)

public Task<Dictionar  IEnumerable [Monyuenue cnosaps Id
y<string, <string>, CBOMCTBA — CITUCOK CBOWCTB,
. . IEnumerable<IP bool, HAXOISIINXCA B 3a0aHHOM
GetGivenPropertie JUI A
. roperty>>> IEnumerable nuarnasone (Pexum 5)
sValuesWithQuery .
<decimal>,
IEnumerable
<decimal>
Hsm. JIuct No nokym. Tlomm. Jlata
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