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0) pexomeHoayus MpeHUpoBOK C pacienos Kalopuil Ha 0CHO8e 8eca NOb308aMes.

5) Ocobennocmu: y peKoMeHOyemMblx mpeHUpoB8oK paccuiumvléaiomcs Kaiopuu,
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n/m paboThl | BBIMOJIHEHUSI | PYKOBOJIUTEIS
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Pedepar

[TosicautenpHas 3anucka coaepxut 148 mucros, 39 pucyHkos, 16 Tabmwil,
20 uCcronb30BaHHBIX UCTOUHUKOB U 6 MPHIIOKEHUH.

I[MTPOI'PAMMBI CITOPTMBHbBIX TPEHMPOBOK, WEB-ITPUJIOXEHUE,
OJHOCTPAHMNYHOE ITPMJIOXXEHUE, REST API, UML, SQL, C#, ASP.NET
CORE, JAVASCRIPT, BA3A JIAHHBbIX.

OOBeKT uccneoBaHUS — MPWIOKEHUE [UIsl MPEJAOCTaBICHUS TMPOTpaMM
CIIOPTHUBHBIX TPEHHUPOBOK.

[lens BBIMYCKHOW KBATM(PUKAIMOHHON pabOTHl — CIPOEKTHUPOBATH, 3aTEM
peanu3oBaTh MPUJIOKEHUE [JIsi MPEJOCTABICHUS CIHOPTUBHBIX TPEHUPOBOK C
BO3MOKHOCTBIO PEKOMEHAINI TPEHHPOBOK Ha OCHOBE BECa YEIIOBEKA.

Texnomorun paspabotku — B cpeae paspabotku Apache NetBeans Ownina
pa3paboTaHa KIMEHTCKAas YacTh NPHJIOKCHUS Ha SI3bIKE IMPOTPaMMHUPOBAHUS
JavaScript. B cpeme paspaborkm Microsoft Visual Studio Ha s3bBIKE
nporpammupoBanusi C# Oblla peann3oBaHa cepBepHas 4YacTh MNPWIOKEHUs. B
Ka4yeCcTBE CHCTEMbl YIpaBleHHsS 0Oa3aMu JaHHBIX Oblia BeiOpana Microsoft SQL
Server.

Pe3ynmbrarhl paboThl — B paMKaX BBIITYCKHOHN KBaTU()UKAITMOHHONW PabOThI ObLITH
peaM30BaHbl KIMCHTCKAS U CEPBEPHAs 4acTh MPUIIOKECHHUSI, MPETHASHAYCHHOTO JIsI
MPENIOCTaBICHUSI TPOTPaMM CIOPTHBHBIX TPEHUPOBOK. Bce mnpenbsiBieHHBIC

Tp€6OBaHI/IH K CO3JaHHIO ITPUIIOKCHUA BBIITOJITHCHBI.

Iy 09.03.02—- 8BP211.21 113
[I13m. | JIncr No nokyMm. [Tonnuce | /lata
Pa3pad. Opemknaa A.A. TIpHIIOKEHHE JUTSL TPEOCTABICHHS JIurt. JIuct JIuctos
IIpos. [Kosnpuyruna E. A MPOrpaMM CIIOPTHUBHBIX | I 4 148
Penens. TPCHUPOBOK.
H. Kourp. |Taxramxus J1.B [MosicHUTEIbHAS 3aMIUCKa I'pynna 21BU1
VT1B. Ko3znos A.10.




Conep:xanue
23 2T <) 50 (T 7
1 Amnanu3 Tpe6oBaHMM K TOCTABJICHHOM 3a7a4e U MPEeAMETHOM 00JIaCTH ....... 8
R e Yo 215 (0) 21 2= Tc 7 Vi : 1 1 (0 8
VAN < -1 1 3 ) £ 0 (0) o) : SRR 9
1.3  BbIOOp METOOB M CPEIICTB PABPAOOTKHI ...cvvveerveeeririennieeanieeesieeesinens 13

2 IlpoexktupoBaHWe MPHIOKEHUS M NPEJOCTABICHUS MPOTpaMM

CIIOPTUBHBIX TPEHUPOBOK .......utrereesiitrereesissreteesasssesessasssssaesasssesessasssnesssssnsssssesssnnns 17
2.1  APXUTEKTYPA IPHIIOMKEHM . ...eeervvrernreersreesnreeaneeessneessseesnseesnesssseesssnns 17

2.2 TIpOEKTHUPOBAHHUE CTPYKTYP JAHHBIX ...evveruveerrvreaireessreesnreesressnseesssnns 18

2.2.1 KoHmentyaabHas MOAEITH 0A3BI TAHHDBIX ...vccvverrvereieessineesneesnenns 18

2.2.2 Jlorudeckast MOJEID OA3BI JAHHBIX ...vuuueererrnseeeesrnnssesesssnsseesesnnsees 19

2.3  IIpoexTupoBaHUE MOIH30BATEIBCKOTO HHTEPDEHCA ....vvvvveeveieeiens 20

2.4  IIpoekTUpOBaHHME KJIACCOB MPWIOKEHUS I MPEeA0CTaBICHUS

IPOrPAMM CHOPTUBHBIX TPEHUPOBOK ...urvrsreeasnreessreassreessresssnesssesasnesassneessneessneens 22

3 Peannsauﬂﬂ MPUIOKCHUA IJIA NPCAOCTABJIICHHUA IMPpOorpaMM CIIOPTHUBHBIX

11535071 010): 0] QPP 24
3.1  Peanu3aiiis Oa3BI TAHHBIX ...ccvvrrunieereernesesessesseseesnsseessssnnssesesssaneeesens 24

3.2  Peanu3zanusi CEpBEPHOMN YACTH MPUITOKECHIST ....covvvervrernreenererieesieesinens 24

3.3  Peanuzanus KIIMEHTCKON YaCTH TIPHUITOKCHH .....vvveernrrreeinrreensneeenanens 27

3.4  Peanuzanus HHTEPDENCA TIPUITOIKEHUS .. eevvveerreereeriresieeereesieesieesinens 29

4 OTIAIKA U TECTHPOBAHHE ... vvvveeiureeessteeesssresssssseeessnessssssessssessssssenssssesssnses 38

4.1  OO6ocHOBaHHE BBIOOPA PEKUMA TECTUPOBAHHUS «...overvveenreeinrernnnensenss 38

4.2  TecTupoBaHHME MPWIOKEHUS MJs TMPEIOCTaBICHUS MPOrpaMM

CHOPTHUBHBIX TPEHHMPOBOK ... veeeiuureeeisreressreeesnreessnsessssneeesasrenssssnseesannesssnnsesssnses 39



4.2.1 OYyHKIUOHATHHOE TECTUPOBAHUE veeevvvreeisrreessnreresssrressssrenssssseessnns 39
4.2.2 MOIYTBHOE TECTUPOBAHUE .....vvervveriressreereasseesseessnesseesseessessseesnnens 40

S KOHTPOID KAUECTBA ...vvvveivrireiireeessiressssteeessssessssssessssssssssssessssssesssnssesssnsnesnns 43
5.1  OO0OCHOBAHHE BBIOOPA METPHUK KOJIA. .. .reerurerrsreearreessneesnreesneesneesnnnns 43
5.2  OrieHKa KaYeCTBA MPOTPAMMHOTO KO vvvverrvreressreessssrnesssseesssneessens 43
5.2.1 METPHUKA XOJICTCIMA. ... vveeesureresisreresssreesssssreessseessssessssesssssesesssnees 43
9.2.2 METPHUKA UCTIMHA .....c.evveireesiiieiieeasiee et esinee e e e 45

6 Pacder GIOMIKETA PABPAOOTKH . ... eeerureerurreiteeaieeesireesieeesineessreesseesseeesseeesenas 47
6.1 IlmanupoBaHue pa3pabOTKU U OLEHKA OFOJIKETA . ..cccrvvreerrrreesrireeeanens 47
) 1101 () 1 (ST TP PP PR PPPPTPP 49
CHIUCOK UCTIOTB30BAHHBIX MCTOUHUKOB ....cereeiutrrereesssnnreeeessnnseeeessasnneeeessasnneeess ol
[Tpunoxernue A (CIIPaBOYHOE) [TIOCCAPHM ....vvvveiviieeiiiiie et 54
[Ipunoxenue b (pexkomenayemoe) ATpuOyThl CyIIHOCTEN 0a3bl JAHHBIX ....... 56
[Tpunoxenue B (06s13aTenpHOE) JIMCTUHT cepBEpHOI YaCTH MPHIIOKEHHS..... D9
[Tpunoxenue I' (00s3aTenbHOE) JIMCTUHT KITUEHTCKON YACTH ... 94

[Mpunoxenue JI (pexomeHnayemoe) PesynpTaTtel (QyHKIMOHAIBHOTO

TECTUPOBAHMS ...cceeveeesteeeseeesseeessseessseeasneeaneeaneeeame e e ame e e asseeamneesnneeanne s e neeannneennneennnee s 140

[Tpunoxenue E (pekoMmenmyemoe) JIMCTUHT MOJYJIBHBIX TECTOB.........veense.. 143



BBenenue

Kaxaplii IeHp JIFOAW 3aHUMAIOTCS KaKOW-IMO0O YMCTBEHHOH JCATEIbHOCTHIO,
CBs3aHHOM c yueOoW wunu pabortoil. IloaroroBka K 3aHATHSAM W cujsyas pabota
CHOCOOCTBYIOT MaJONOJABUKHOMY 00pa3y >KM3HH, YTO B CBOKO OYEpE]b HEraTHUBHO
CKa3bIBAETCSl Ha 3JI0pPOBbE. YXYALIAETCS HE TOJBKO (PU3MYECKOE COCTOSHHE, HO U
TICHXOJIOTHYECKOE, TIOSBIISTIOTCS YCTAIOCTh U cTpecc [1].

UYrobbl ocTaBaThCsi pabOTOCIIOCOOHBIM M YCHEIIHO CHPABIATHCS CO BCEMH
MOCTABJICHHBIMU  33Jja4aMH  YEJIOBEKY HEOOXOJMMO 3aHUMAaThCAd (PU3HUECKOU
akTUBHOCThIO. HO HEe Bce MOryT MO3BOJUTH CeO€ BBIACIUTH BpPEMsI M OIOJKET s
PETYJISIPHOTO MOCEIIEHUs CIIopT3aja.

[Ipunoxenus AJg OPENOCTABICHUS CIHOPTUBHBIX TPEHUPOBOK SIBIISAIOTCS
aKTyaJbHBIMH, TaK KaK Jal0T BO3MOXHOCTbH JIIOJSIM CaMOCTOATEIbHO 3aHUMATHCS
CIIOPTOM Ji0Ma B J11000€ y100HO€E BpeMsl.

Llenpro BBIMYCKHON KBanu(UKAMOHHOW pabOThl sABIAETCS pa3padoTKa
OPUJIOKEHUST U1l TMPEAOCTAaBICHUS  NIPOrpaMM  CIOPTUBHBIX  TPEHUPOBOK.
[Tpunoxenue MNOMOXET MOJACPKUBATH JIOJIAM (PU3NYECKYI0 AKTHUBHOCTH J0Ma,
IPEIOCTAaBIISAS BUI€03aMUCH TPEHUPOBOK.

JUis JOCTHKEHUSI LIETTM HEOOXOAUMO BBITTOJIHUTD CIIETYIOIINE 3a/1aUH:

= MIPOBECTH aHAJIN3 MPEMETHOMN 001acTH U TpeOOBAHMIA;

- IIPOBECTH AHAJIU3 CUCTEM aHAJIOTUYHOTO HA3HAYEHUS;

- IPOBECTH NPOECKTUPOBAHHUE CTPYKTYp JaHHBIX, aJrOPUTMOB U
UHTEPPEHCOB PHUIIOKCHHUS;

- peain30BaTh NPUIIOKEHUE;

- MPOBECTH TECTUPOBAHUE.

BrinonHenne moCTaBICHHBIX 3a7ad MOMOXET pa3paborarh 3¢ (deKTHBHOE U

yI00HOE MPUIIOKEHUE TSI IPEIOCTABJICHHS CIIOPTUBHBIX TPEHUPOBOK.



1 AHaJau3 TpeOOBaHUI K MOCTABJIECHHOM 3a1a4e U NPeAMeTHOI

o0J1acTu
1.1 TITocTraHoBKa 3aga4u

OcHOBHOI 3ajaudeld BBITYCKHOM KBaNM(DUKAIMOHHOW pabOThl  SABISIETCS
pa3paboTKa NPUIIOKEHUS IJIs1 TPEAOCTABIECHUS TPOTrpaMM CIIOPTUBHBIX TPEHHUPOBOK.

['maBHas cTpaHuUla NPUIIOKEHUS JOJIKHA COIEPKATh JIEHTY porpamm. Kaxmas
mporpaMma JIOJDKHA COJEpKaTh Ha3BaHWE, OINUCAaHWEe W HA0Op CHOPTUBHBIX
TPEHUPOBOK. TpeHHpPOBKH OyAyT OOBEAMHATHCA B IPOrpaMMbl MO KaKOMY-JIHOO
o0lieMy KpHUTEpHUIO: BHJ CIIOPTA, CIOKHOCTb TPEHHUPOBOK, MPOAOIKHTEIBHOCTb.
TpeHupoBKka JOJKHA COJEPKAaThb Ha3BaHWE, OMNMMUCAHUE, MPOJIOJKUTEIBHOCTh U
BUJIC03aIMCh YIIpaKHeHUH. Bruaeo3anuck ynpaxxaeHuit ynoonee OyaeT 3arpykaTh U3
BUICOXOCTHHTa, Hanpumep Rutube. Takum o6pazom MoxHO OymeT U30exaTh JTUITHEH
Harpy3Kd ¥ XpaHUTh TOJBKO CCBUIKY BHJICO3AMKCH.

[IpunoxeHue MOOMKHO JaBaThb BO3MOYKHOCTh 3aperuCTPUPOBATHCS HOBBIM
KJIMEHTaM M aBTOPU30BBIBATHCS CYIIECTBYIOIIMM TMoOJib3oBaTessiM. Heobxoammo
n00aBUTh JIMYHBIA KaOMHET [  3aperuCTPUPOBAHHBIX  IOJIb30BATENIEd C
BO3MOKHOCTBIO 3alI0JIHEHUS] CBOMX JIMUHBIX TAHHBIX TAKUX, KaK JaTa POKIEHUS, POCT
u Bec. UToObI oOecneunTh MOUCK MO MPOrpaMMaM U TPEHUPOBKAM B MPUIIOKEHHUH
JOJDKHBI OBITH (PMIIBTPBHI TMOWCKA MO KOJUYECTBY TPEHHPOBOK B TMpOrpamme, IO
POIOJDKUTEIHLHOCTH TPEHUPOBOK U IO KIIFOYEBBIM ciioBaM. [Ii1s1 ymoOcTBa qocTyra K
NOHPABUBLIMMCS TPEHUPOBKAM Y TMOJB30BATENs JOKHA OBITh BO3MOXXHOCTH
N00aBJIATh TPEHUPOBKH B U30paHHbIe. [ aAMUHUCTPATOPOB HEOOXOIUMO T0OABUTH
BO3MOXHOCTh JTOOABJICHMSI, PEAAKTUPOBAHUS M yAAJEHUS KAaK TPEHUPOBOK, TaK U
IPOrpaMM.

B pesynbrare umeem Tpu 00bEKTa JAHHBIX JJISi UCIIOJIL30BAHUSI U XPAHCHUS:
TPEHUPOBKH, TMporpaMMbl M  mosb3oBaTenu. [losBiuserca  HEOOXOAMMOCTH
ucnonbs3oBanuss CYBJ[. Takxke HeE0OXOIUMO 00ECHEYUTh MOHSATHBIA U YIOOHBIM

rpaduyeckuii uHTEpQEC.
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OnucanHple TpeOOBAaHMS JOJKHBI ObITh YUYTEHBl HpPU MPOCKTUPOBAHUH U

pa3pabOoTKe MPUIIOKEHUS JIJIsl TPEJOCTABICHUS MPOrPAMM CIIOPTUBHBIX TPEHUPOBOK.
1.2 AmHajau3 aHAJIOIrOB

boin mpoBeneH 0030p cHCTEM aHAJIOTMYHOIO Ha3HA4YeHMsI, IO pe3yjbTaTam
KOTOPOTO MOXHO OTMETUTh HECKOJBKO CIIOPTHUBHBIX CEPBUCOB, MPEIOCTABIISIONINX
porpamMMbl TPEHUPOBOK. [[1s1 cpaBHEHUs OBLIM BHIOpAHBI CIICAYIONINE CHUCTEMBI:
FitStars, «Xusu!», Nike Training Club, Freeletics.

«FitStars» — 510 (duTHEC-IaTPOopMa, TPEIOCTABIAIONMIAS  IPOTPAMMBI

TpeHUpoBOK. HTepdelic mpriioKeHus ToKa3aH Ha PUCYHKE 1.

* Fitstars Mporpammsi  Kypcst  Peuentsi  Meawa  Marasun  Tapudist HauaTs TpeHHpOBATLC 5]

MporpamMmbl TPEHMPOBOK

ToXyReTs, HOBPATS MOCCY WM BCETAA OCTOBATHCA B GOPME — BHGMPOR TO, UTO MOAXORUT UMEHHO TeGe!

Ton 10 no nonynspHocTH MNocmorpers sce >

HoBuHku Nocmotpers sce >

-

Mo HanpaeneHusM Nocmotpers sce >

Bce  flnavoswkos  Kapawo  Bonuecnuwe  3opaaku  Poctaxxa  Moxymewwe  3goposeeMkpacora  Mora  Horw v sropmust >

Pucynok 1 — UnTepdeiic npunoxenus «FitStarsy

K 1gocromHCTBaM 3TOro MNpPUIOKEHHUS MOXKHO OTHECTH pa3HooOpasue
HaIlpaBJICHU TPEHHMPOBOK, aBTOPCKME NPOTrpaMMbl, IPU COCTABIECHUU KOTOPBIX
y4acTBYIOT TOIYJISIpHbIE TPEHEpa W BO3MOXKHOCTh OCTaBISITh OOPAaTHYIO CBSI3b K
MPOMAECHHBIM IIPOTrPaMMaM.

['1aBHBIM HEOCTATKOM NPUIIOKEHUS C TOYKH 3PEHUS MOJIb30BATENS SBISAECTCS
iatHblid toctyn. CepBUC MEpErpy eH KOHTEHTOM, OH IPEJOCTABISET HE TOJBKO
CIIOPTHUBHBIE IPOTPAMMBI, HO U MEIMTALMH, PELENThI, CTATbU HA PA3JINYHbIE TEMbI U

MarasuH CIOPTHBHOTO HWHBEHTaps. UTOOBl MONy4uTh JOCTYH K MpOorpaMMam
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TPEHUPOBOK, MOJIb30BATEIIO PUACTCS NMEPEIIaunBaTh 3a BECh PYHKIIMOHAI, KOTOPBIM
CKOpee BCEro OH He OyJeT MOIb30BaThCs B MOJHOM Mepe.

«ITepBomnpoxomaiiem» cpear POCCUIUCKUX CHOPTUBHBIX MPUIIOKEHUN SIBISIETCS
cepBuc «Kusu!y». Beb-npunoxenue « Kusu!» Hauano ¢pyHkimonuponats erie B 2009

rony. Ero unrepdeiic npeacraBieH Ha pucyHke 2.

L‘/ }’ BUAEOTPEHMPOBKM OUTHEC NMUTAHUE KPACOTA 3[10POBLE CEKC M OTHOLWUEHMS TECTbI ¥ CEPBUCHI NPSMON 30UP

Tembi ny6nukauuu
“ora rMBKOCTb TMMHACTUKA ANA MYXHUH BECI/IATHBIE LNA NETEN LNA HAYUHAIOLMX AbIXATE/bHBIE MPAKTUKM MUNATEC
YNPAXHEHUA ANA CNIHBI NOXYAEHVE TMMHACTMKA NOCHE 50 BbIHOC/IMBOCTb UMryH KAPOMO TOHYC MblLULL KOPOTKWE TPEHUPOBKM
CUNOBBIE NPECC TAHLbI BOAVN®INEKC MAPUHA KOPMAH 3APSQKA PACTSKKA LUMATAT MACCAX ANA NULIA C UHBEHTAPEM

ONA BEPEMEHHbIX Ang MAM woy NMUTAHUE TABATA WHTEPBAJIbHBIE

Bce aucuMnAuHbl v Q, Mowck no BuaeoTeke

HepaBHO fo6aBreHHble

KOMMNEKCbI [ KOMIMEKCbI

YNPAXHEHUN
HA NPECC

" YNPAXXHEHWUIA ; YAPAXHEHUI
" HA BCE TEJIO :

\:\4 =
v

KoMnnekcbl ynpaxHeHuit Ha Bce Teno KoMnneKcbl ynpaxxHeHuit AN HOr 1 Aroauy Komnnekcbl ynpaxHeHuit Ha npecc YnpaxHeH!

153aHATMA 5 MUH 1 HaunHarowmi 9 3aHATMIA 5 MUH 1 HaunHaowui 43aHATMA 5 MUH 1 HauuHarowui 4 3aHaTUR

MonynspHblie TPeHUPOBKMU

f 12+ 12+
< o n,.’g , &,_9
@\ =" A1-Y L

Pucynok 2 — UnTepdeiic mpunoxxenus «Kusu!»

[TpeumyIiecTBAMH 3TOTO TPHUIIOKCHUS MOKHO Ha3BaTh MPOBEICHHE MPSMbBIX
3pHUPOB CO CIOPTHUBHBIMH TPECHUPOBKAMH, HAIWYKME OECIUIATHOTO JOCTyma K
TPEHUPOBKAM ¥ OOJIBIION apXUB MPOrPaAMM Pa3HBIX HATIPABICHHI.

K MuHYycamM CHOPTHBHOIO CEpPBHCAa MOKHO OTHECTH YCTapeBINWN IW3aiiH H
HaJIMYUe KOHTEHTA Ha TEMbI, HE CBSI3aHHBIC CO 3I0POBBEM H CIIOPTOM. MaTepuaibl Ha
OTBJICYCHHBIC TEMBI HE HECYT MPAKTUUCCKOW TTOJIB3bI [Tl KIIMEHTOB TPUIIOKCHHUSI.

«Nike Training Club» — moOmibHOE (hUTHEC-TIPUIOKEHHE CO CHOPTHBHBIMU
TpeHupoBkamMu oT kommanuu «Nike», KoTopas Takke 3aHUMAeTCsl MPOU3BOJCTBOM

CIIOPTUBHOM 0/1€K/IbI 1 00yBH. WMHTepdelic mpuinoxeHus mokasaH Ha pucyHke 3.
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TpeHnpoBKK

Ons Teba Mowuck CoBeTbl aKcnepTa

HoBble TpeHNpoBKM

— 1
20 MUHYT ﬁorw: : .

MOTOK OJNist
XOpOoLLUEero

HacTpoeHus

20 MuH. - HaunHaoLwmin

UpeanbHo gnsa goma

Nexta AKTVBHOCTE TpeHnpoBKku Mporpamme!

Pucynoxk 3 — Untepodeiic mpunoxenust «Nike Training Cluby

[Tnrocamu 3TOTO MPUIIOKEHUSI MOXKHO Ha3BaTh OOJBIIOE KOJUYECTBO BUIOB
TPEHUPOBOK, pa30MEHHE TPEHUPOBOK MO KATETOPUSAM Ui Pa3HbIX I'PYHI MBI U
CIIOPTUBHOI'O CHApSKEHMS, COBPEMEHHBIN In3aiH. Takxe MoJIb30BaTeN0 JOCTYIHA
UCTOPHS aKTUBHOCTHU. [IpuioxeHue sBIseTcs HOTHOCThIO OECIUIaTHBIM.

K MuHycam IpUIOXKEHHS MOKHO OTHECTH MaJIo€ KOJWUYECTBO IIPOrpamMm
TPEHUPOBOK, HAJIWYUE JIMIIHEr0 (PYHKIMOHAIA, B YaCTHOCTH BO3MOXHOCTb
noOaBieHMsl JApy3ed, U Haluyue TOJbKO MOOWMIIBHOW Bepcuu mnpuioxeHus. He
KaXXZIOMy TI0JIb30BATEN0 YJIOOHO CMOTPETh TEXHUKY YIpPaKHEHUH C HEOOJBLIOrO
’KpaHa MOOMIILHOTO YCTPOMCTBA.

«Freeleticsy —  MoOWIbHOE  (PUTHEC-TIPUIIOKEHHUE C  MPUMEHEHUEM

MCKYCCTBEHHOI0 MHTeIUIekTa. MuTepdeiic mpuioxxenust n300pakeH Ha pUCYHKE 4.
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MH B cp 15.05 nr : B
TpeHupoBka
< OnaTe6s @ ) Co3parb TPEHUPOBKY

MNepcoHanuanpoBaHHas TPEHUPOBKa

Atnetnyeckasn 15-MuHyTKa

OBLLA D3,
NO/rOTOBKA ” R

MbiLubl KOPNYCa, HUKHAR
yacTb, Horn

= Bes uHeBeHTaps

PaamMmuHka A

2 MuH + 1 noaxon

& 9

30x Skipping 10x Assisted  4xHip Circles
Jumps Lunges

B (c) ¥ §

Coach Tpodmnt

N ‘ﬂ -

Pucynok 4 — Untepdeiic mpunokenus «Freeleticsy

OTIMYNATENBHBIM ACIEKTOM 3TOTO MPUJIOKEHHS SBIIAETCS COCTaBJICHUE
TPEHUPOBOK HMCKYCCTBEHHBIM HHTEJUIEKTOM Ha OCHOBE JaHHBIX IOJb30Barens. B
IIPUIOKEHUU JOCTYIIHBl OTACIBHO YIPAXHEHHs, U3 KOTOPBIX M COCTaBIISKOTCA
NEPCOHATM3UPOBAHHBIE TPEHUPOBKH.

['maBHBIM MUHYCOM MPUIIOKEHHUS SIBJISIETCS CUIIBHO OTPaHUYEHHBIN OeCTUIaTHBIN
noctyn. Jlns OecriiaTHOrO MCHOJIb30BaHUSl JOCTYHMHO HEOOJIBIIOE KOJUYECTBO
TpeHupoBoK. llpu crapre npuiioxkeHuss HEOOXOAMMO JOBOJBHO JIOJITO BbIOUpAThH
OMIMY U HACTPOMKH I COCTaBJIEHUS IEPCOHANTN3UPOBAHHBIX TPEHUPOBOK. JlocTynHa
TOJIBKO MOOMJIbHAs BepcHsl. TakKe MPUIOKEHUE NEPEBEACHO HAa PYCCKHM S3BIK HE
IIOJIHOCTBIO.

Jis npoBeneHus aHanu3a (YyHKUMOHANA PACCMOTPEHHBIX MPUIOKEHUN
AQHAJOTMYHOIO HA3HAYEHUS IO ONPENEIICHHBIM  YCIOBUSM  MCIOJIb30BAJIAChH
TpexOayliIbHasl IKajla OLEHUBAHUS CO CIEAYIOUIMMH 3HAUCHUSMU:

- 0 — yciioBue HE BBHITIOITHEHO;

- 1- YCJIIOBHEC BBIIIOJITHCHO YaCTHYHO,
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- 2— YCJIOBHC BBIITOJTHCHO IMOJTHOCTBIO.
PC3yHBTaTBI CpaBHCHMA CIIOPTHUBHBIX CCPBUCOB, MMPEA0CTABIATOIINX

pOrpaMMbl TPEHUPOBOK, MPEACTABICHBI B Ta0smiie 1.

Ta6numa 1 — Pe3ynbTaThl cpaBHEHUS MPUITOKEHUN aHAIOTUYHOTO HA3HAYCHUS

Kpurepuii / YcioBue «FitStars» | «XKuBu!» | «Nike Training Cluby» | «Freeletics»
1. ITouck o

rporpamMmmam u 2 2 2 1
TPCHUPOBKAM

2. Bo3MOXHOCTE

BBIOPATH n30paHHbIE 2 0 0 0
TPCHUPOBKHU

3. becrinaTHblit ocTyM 0 1 2 1
4. octyn c BCEX

YCTPOMCTB 2 1 0 0
5. PexoMenganuu Ha

OCHOBE JTAaHHBIX 0 0 0 2

I10JIB30BAaTCJIA

[To pe3ynbTaTam CpaBHEHHS CHCTEM aHAJIOTUYHOTO Ha3HAUYeHHUs OOJbIIE BCETO
0amoB HaOpano npunoxenue «FitStars», HO MpU 3TOM OHO HE COOTBETCTBYET BCEM
YCIIOBUSIM M OCTAa€TCsl MOJHOCTBIO IUIATHBIM. [Ipu MpoOeKTUpOBaHMU U peanu3aliu
pa3pabaThiBaeMOr0 TPHWIOKEHHUS I TPEJOCTABICHUS TMPOTPaMM CIIOPTUBHBIX
TPEHUPOBOK OYAYT YUYTEHBI JOCTOMHCTBA M HEIOCTATKH MPOaHATIU3UPOBAHHBIX
CHCTEM, 4YTO TIOMOXET pa3paboTarh yA0OHOE TMPHIOKEHHE C  MOJE3HBIM

(yHKLIHOHAIOM.
1.3 Bbi0op MeT010B U cpeacTB pa3padoTKn

Huarpamma BapUAHTOB HCIIOJIb30BAHHUS TIOMOTraeT ONpEICTUTh
GyHKIIMOHATBHBIE TPEOOBAHUS K CHUCTEME, MOKA3bIBA€T TUIIUYHBIEC B3aUMOJICUCTBUS
MEXKJy MOJIb30BaTEIEM M CHCTEMOW. JlnarpaMma JaeT NOHMMAaHWE, KaKUe JAEHCTBUSA
OyIyT BBITIOJHATH OJIb30BATEIIN, KAKME BApHAHTHI HCIIOJIB30BaHMS OYIyT COACPKATh
B ce0Oe JIpyrue BapHaHThI UCTIONIB30BaHUs, a KaKKe HA000pOT OyayT pacmupsts [2].
CrnpoekTupoBaHHas JUarpaMMa BapUaHTOB HWCIIOJIL30BaHUS JJISl MPUIOKECHUS IS

npeaoCTaBJICHUA IIPOTpaMM CIIOPTHBHBIX TPCHUPOBOK IIPCACTABIICHA HA PUCYHKC 5.
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Mpunoxenwe
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PepakTupoBateCca npothune
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PucyHnok 5 — JluarpamMmma BapuaHTOB UCIIOJI30BAHUS TPHIIOKEHUS

UtoOBI JeTanu3upoBaTh W ONUCATh OCHOBHBIE ACHCTBUS PabOTHI HaubOosee

Cneundukanuss BapuaHTa wucnoiab3oBanusi «lIpocMmarpuBath

TPCHUPOBOK)» ITOKA3daHA HA PUCYHKC 6.

B)KHBIX BAPUAHTOB MCIOJIb30BaHUS ObLIN pa3pabOTaHbl UX CEIU(DUKAIINH.

IIPOrpaMMBbl

[Ipeuenent: IIpocmaTpuBaTh NporpaMMbl TPEHUPOBOK

ID:3

KpaTKoe OITMCAHUC:
Tlonp3oBaTenn IpocMaTpuBaCT IpOorpaMMbl TPDECHUPOBOK B CUCTEME

I'maBHBIC aKTEPHI:
ITonp30BaTenb

BTopocrenenHblie akTephl:
Her

IIpenycnoBue:
1. ITonb30BaTens aBTOPU30BANICA B CUCTEME
2. Tlonp3oBarelp nepemen Ha BKIaaKy «I[IporpaMmby»

OCHOBHOI TOTOK:

1. Tlonp30oBaTENL MPOCMATPUBAET CIIMCOK MTPOTPAMM TPEHHPOBOK

2. Tlonp3oBaTelb BEIOUPAET TPEHUPOBKY

3. [Tonmp3oBatenb HAUMHACT MPOCMATPUBATH BUICO3AMMCH TPSHUPOBKU
ATNBTepHATUBHBIC TTOTOKHU:

1.a [Tonp30BaTenb MPOCMATPUBAET OT(GUIBTPOBAHHBIE IPOrPAMMBI TPEHHUPOBOK
1.6 IToap3oBaTelb MPOCMATPUBACT OT(HHIBTPOBAHHBIC TPEHUPOBKH

ITocrycaoBus:
1. TTosip30BaTeNb MPOCMOTPEN BHIOPAHHYIO TPEHUPOBKY

Pucynok 6 — Cnienudukanus BapuanTa ucnonb3oBanus «I[Ipocmarpusars

MPOTrpamMMBbl TPEHUPOBOK
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Cneundukanuss BapuaHTa MCNOJIb30BaHUs «J{00aBUTH TpPEHUPOBKY B

n30paHHbIe» NPEICTABIICHA HA PUCYHKE /.

[Ipeneaent: loGaBUTH TPEHUPOBKY B N30paHHbBIE

ID: 4

Kparkoe onucanue:

[Tonp30BaTenb MPOCMATPUBACT TPEHUPOBKY U 100ABIISIET €€ B M30paHHbIS
I'maBHBIE aKTEpHI:

ITonw3oBarenn

BropocreneHnnsie akTepsl:

Her

IIpenycnosue:

1. ITonp30BaTeab ABTOPU30BAJICS B CHCTEME

2. ITonp3oBarenp nepenien Ha BKIaAKy «IIporpaMMbD»

OCHOBHOM MOTOK:

1. TTonp3oBarens 100aBIsIeT B M30paHHBIC BRIOPAHHYIO TPDCHUPOBKY
ITocrycnoBus:

1. TpenupoBKka 100aBjIcHA B M30paHHBIC

Pucynok 7 — Cneundukanus BapuaHTa Ucronb3oBanus «Jl00aBUTh TPEHUPOBKY B

n30paHHBICH

CHGHI/I(i)I/IKaHI/IH BapvuaHTa HCIIOJIb30BaHUA «HOJ’Iy‘II/ITB PEKOMCHaAALIUN

MOKa3aHa Ha PUCYHKE 8.

[Ipeuenent: [lomyunTs peKkOMeH Taliuu

ID:5

Kparkoe onucanue:

[Tonp30BaTenb NOTYYaeT CIMCOK PEKOMEHI0OBAHHBIX TPEHUPOBOK

['maBHBIE aKTEpHI:

[Tosib30Baresnp

BTopocTenennsie akTepsl:

Cucrema

[IpenycnoBue:

1. [Tonwp3oBaTens nepemien Ha BKIAAKY «JIMaHbIi kKaOuHeT»

2. ITonb3oBatesnb ykas3al cBOM BeC B IMYHOM KaOMHETE

OCHOBHOM NOTOK:

1. [Tonp30BaTenp yKa3bIBACT 11€JIb TPEHUPOBOK

2. CucTema MmoJICYUTHIBACT CKOJIBKO KAJIOPHUU TOTPATHUT MOJIH30BATEIh, BBITOTHSIS KAKIYIO
TPEHUPOBKY

3. Ilonp3oBaTens moayyaeT CUCOK PEKOMEHI0BAHHBIX TPEHHUPOBOK

4. Cucrtema CTpOUT JMarpaMMy ¢ KOJIMYECTBOM PacXo/ia KAJIOPUH M TPEHUPOBKaAMHU

[ToctycnoBus:

1. Tlonp30oBarTenb MOTYYUT COUCOK PEKOMEHI0BAHHBIX TPEHUPOBOK

Pucynok 8 — Crnenndukanus BapuanTa ucnonb3oBanus «I[lomydnTs pekoMeHaamm»
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Pesynprarom ananmza (yHKIIMOHAJIBHBIX TPEOOBAaHUM SIBISIFOTCS BapUaHTHI
UCTIOJIb30BaHUs pa3pabaThiBAEMOT0 MPUIOKEHHS, KOTOPBIE MTOKA3bIBAIOT KAX/IbIH 11ar
B3aMMOJICUCTBHS  TOJIb30BaTeNe ¢ cucremod.  Pacumiupenue — BapuaHTOB
MCIIOJIb30BAHUS C MOMOILBIO CrIeU(PUKALNNA TO3BOIUT TIHIATENIbHEE CIIPOCKTUPOBATD
CUCTEMY.

CepBepHasi 4acTh MPWIOKEHUS JJIs MPEIOCTaBICHUS MPOrPaMM CIHOPTHUBHBIX
TPEHUPOBOK OyJI€T MPEACTaBIATh COOON MHOTOCIOWHYIO MOHOJUTHYIO apXUTEKTYpPY
u Oyjmer peanu3oBaHa Ha si3bike C# B cpene mporpammupoBanus Microsoft Visual
Studio 2022. Kax CYB/] 6bu1a BeiOpana Microsoft SQL Server 2022.

Knmnenrckast yacth OyneT HamucaHa Ha si3bIke JavaScript C mcmosbp3oBaHUEM
HTML u CSS B cpene mnporpammupoBanus Apache NetBeans. CepsepHas u
KJIIMEHTCKasi 4acTu OyayT B3aummojeiictBoBath depe3 REST API, uro oGecneuyut
HAJIS)KHOCTh M TPOU3BOIUTEILHOCTH CUCTEMBI, a TAK)KE TIO3BOJIUT MACIITAOUPOBATH €€

npu HeoOxoaumoctH [3].
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2 IIpoekTHpoBaHNe NPUJIOKEHNS JAJs1 MPEIOCTABIEHHUS POrPaMM

CIIOPTHUBHBIX TPEHUPOBOK
2.1 ApxuMTeKTypa NpuJoKeHust

Jis  mpunoxkeHuss OyAeT HUCHOJb30BaThCS MOHOJMTHBI MHOTOCIONHBIN
aApPXUTEKTYPHBINA MOAXOA. APXUTEKTypa OyAeT COCTOATh U3 4 CIIOEB:

- Ul (mosib30BaTenbckuii UHTEPPEIC);

— OM3HEC-JIOTHKA;

- B3auMoJiecTeue ¢ b/I;

- B/I.

Kaxnplii cnmoil Oyner BBINOJHATH ONPEIEICHHBbIE 3aadyd B paMKax CBOEH
obmactu [4]. OHu OyAyT OCTaBaThCsl HE3aBUCUMBIMH, YTO TO3BOJIUT M3MECHCHHSIM
OJTHOTO CJIOSl HE BJIMSTH Ha pabOTy OCTalbHBIX cioeB. Pu3nueckoe Mpe/iCTaBlIeHUe

MOKa3aHo Ha pUcyHke 9.

g
ul
——
Cepeep/
g
EwW3sHec-norvka
I

aj"

Bzanmopenctewe c B
M

Pucynok 9 — ®uznueckoe npeAcTaBIeHUE APXUTEKTYPbI

Cnoit Ul (mmonw3oBatenbckuii nHTEp(deEiic) obecreuynBaeT B3aUMOJICHCTBUE C

nojab3oBareynem. B HCMﬁO6pa6aTBH%HOTCH KIIMCHTCKHUC 3allpOChl, INPEAOCTABIIAIOTCA
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XpaHUMBbIE JJAHHBIE, a TAKXKE MepealoTcs B JaJbHENIINA ciioit OuzHec-noruku. Cioit
COZIEP)KUT KOHTPOJUIEPHI JUISl ABTOPU3ALMM W PETUCTPAlMU I10Jb30BaTENECH, MJIs
00pabOTKH 3aIIPOCOB, CBSA3aHHBIX C TPEHUPOBKAMU U MPOrpaMMaMH TPEHUPOBOK.

Crnoit 6u3Hec-10ruKM 00ECIeYMBAET BBIMOJIHEHUE IMPOLIECCOB M OMEpaluil C
JAaHHBIMHU, TaKH€ KaK CO3JaHue, MpOoBepKa, OOHOBIEHUE U ynaieHue. OyHKIHOHAI
KJIaCCOB 3TOTO CJIOS CIEAYIOIUN: (UIbTpalysi TPEHUPOBOK, CO3/IaHUE XPAaHUMBIX
O00BEKTOB, T€HEpaLUs U MPOBEPKA TOKEHOB JIOCTYMA JIJIsl OJIb30BATEIIEH.

Brytpun  cnegyromero  cios  NPOMCXOAWT  MHKAICYJSIUUA  JIOTUKH
B3auMogencteuss ¢ bJ[ um ympaBnenwe cymHocTamu. Kiaccel 3TOTO - Cost
MHULMAIU3UPYIOT onepaunu ¢ bJ] Takue, Kak yTeHWE, CO3/1aHHE, OOHOBIIEHHUE U
yIajieHue naHHbIX B /1.

Cinont B/l XpaHuT Bce AaHHBIE O MOJIB30BATENSAX, TPEHUPOBKAX U MPOrpPaMMax

TPEHUPOBOK. DTO CIIOH BHEIIIHEH 0a3bl TaHHBIX.
2.2 IlpoekTHpOBaHME CTPYKTYP JAHHBIX
2.2.1 KoHuentyajabHasi MOje/b 0a3bl JaHHBIX

[IpoektupoBanue 0a3bpl  JaHHBIX  CJEIyeT HayaTh C  TOCTPOCHUS
KOHIIeNTyaJibHOW Mozenu. KoHienTyanbHass Mojienb 0a3bl JaHHBIX HE 3aBUCHUT OT
dbusngeckoil peanuzanun. Heo0XoquMo ompenenuTh TUIBI CYITHOCTEH, OMpeaeInTh
CBSI3U MEXKIY HUMH, BBISBUTH aTPUOYTHI KXKI0W CYITHOCTH [5].

OnucaHnue OCHOBHBIX CYIIHOCTEH MPEIMETHOW OOJACTU MPUIIOKEHUS IS

MPEIOCTABIIECHUS TPOTPAMM CIIOPTUBHBIX TPEHUPOBOK MPEICTABIICHO B TAOIHUIIE 2.

Tabnuma 2 — Onucanue CynHOCTeH

Ha3Banue cymHocTH HNpaentuduxarop CymHoCcTH Onucanue CyuiHoCTH
ITonp30BaTenb Users Conepxur CBeICHUS 0
MOJI30BaTEIIE
TpenupoBka Workouts Copnepxut CBEJICHUSA 0
CIIOPTUBHBIX TPEHUPOBKAX
[Iporpamma TpeHUPOBOK WorkoutPrograms Conepxut CBEJICHUS 0
porpamMmmax CIIOPTUBHBIX

TPEHUPOBOK
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Pazpaborannass nauarpamMma  KOHIENTyaldbHOM Mojenu 0a3bl  JAHHBIX

npeacrasiieHa Ha pucynke 10.

4 Monsaoceartents A
Man
Mapons
Hara powaeHus Gﬂ
Bec N/ (ﬂporparuma Tpeuupumr{\
PocT N HaumeHosaHue
~ E,S ~ OnucaHue
[
I .
| I
: d TpexupoBska N :
: HawmeHosanue :
| OnucaHue I
L - -04 MpoaoMwUTenkL HOCTE PO - - - -~ !
Bupeocceinka
\L 3HadeHwne MET y,

Pucynox 10 — Jluarpamma KOHIIENITyaIbHOW MOJIEIIN

JlmarpaMma KOHIIENITYalbHOH Mojaenu Oblia mocTpoeHa B cpeme Visual

Paradigm 17.1 B notauuu IDEF1X.
2.2.2 Jlornueckasi MoaeJb 0a3bl JAHHBIX

Jlormdeckass MOJeNb YTOYHSIET KOHIIETITYaJIbHYI0 MOJENb 0a3bl JaHHBIX,
npeoOpa3oBbIBAECT W JIOMOJHAET aTpuUOyTHl CYIIHOCTEH, T0OaBISET NMEPBUYHBIC U
BHeIHUE Koy [5]. Jlorudeckast Mojieb MOKa3bIBaeT, YTO JODKHO OBITh C/ICTIaHO, TO
€CTh SBJISICTCS OCHOBOM TSl (PU3UICCKON MOJICIIH.

OTHOIIICHUSI «MHOTHE KO MHOTMM» OBIIM 3aMEHEHBI IPOMEKYTOUYHBIMHU
cymHocTsMU. TakuMm oOpa3zom Mozenb 0a3bl TaHHBIX ObUTa MpeoOpa3oBaHa B Ooiiee

noaxoasiryto hopmy s pensiuonHoit CYB/L [6].
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Jlornueckass Mojenb 0a3bl JaHHBIX OblLIa TOCTPOEHA HA  OCHOBE

KOHLENTyaJIbHOW Mozen. J[marpamMmma JIOrH4ecKoil MOJeNH Moka3aHa Ha pucyHke 11.

(r MNonsacsatens \
| ID integer(10)
e varchar(255) MporpaMma TpeHUpoBOK
= | ID integer(10)
Mapons varchar(255)
= m HavmeHoeanue varchar(255)
Bec integer(3) m Onucanne varchar(500)
Poct integer(3) m +
=
(r CnucoK TPEHWPOBOK NporpamMmel \
7 Mpo peHuposoklD  integer(10)
2bpaHHbIe TPEHUPOBKK -~ TerRipoanaD integer(10)
% Mone30eamensID integer(10)
x TpenupoekalD integer(10)
( TpeHupoeka h
y ID integer(10)
HaumeHoBaHue varchar(255)
Onucanue varchar(500)
MpogomkuTensHocte  integer(10)
Bupoeocceinka varchar(255) f
3uauerne MET real(10)
p

LAS

Pucynok 11 — JI[uarpamma JIOTH4ECKOM MOJIETU
Omnucanue aTpruOyTOB KaXK0U CYITHOCTH MPEACTABICHO B MPUIIOKEHUH b.
2.3 IIpoekTHpoBaHMe NM0JIH30BaTEIbCKOI0 HHTEP(eiica

[Tonb3oBaTenbckuii  uUHTEpdeEHc pa3pabaTbIBa€MOro MPHIOKEHUS OyaeT
BKJIIOYATh B C€0sl OJHY TJIABHYIO CTPAHMILY, TO €CTh KIIMEHTCKOE MPHIIOKEHUE OyaeT
OJHOCTpaHUUYHBIM. Takoe mpuiokeHue OyneT MEHSATh TOJBKO Ty YacTh MHTep(eiica,
KOTOpasi M3MEHMJIach, BMECTO Bceil cTpaHulbl. OIHOCTPAaHUYHOE MPHIOKEHUE C
OBICTPBIM U COJEPKATENbHBIM HHTEp(]eiicoM OyieT y1I00HBIM B UCIOJIb30BAaHUU IS
noJib3oBaress [7].

['maBHass cTpaHMIIa MOJB30BATENsl JOJKHA COJAEpXkKaTh BKIAIKU BXOJa U
perucTpanuu, JUYHOrO KaOMHETa, BKJIaJKa C JICHTOW MNpOrpaMM TPEHUPOBOK H
UHCTPYMEHTAaMHU UX (UIbTpalMM, a TaKKe BKJIagka M30paHHBIX TPEHHPOBOK. Bo
BKJIQJKE JIMYHOTO KaOWMHETa TaKXKe JIOJDKEH IPUCYTCTBOBaTb KOHTEHT C
PEKOMEHIOBaHHBIMU TPEHUPOBKaMU. [Ipu cTapTe TPeHUPOBKHU JOHKHO OTKPBIBATHCS
MOJIaJIbHOE OKHO C BHUJEOIIeepOM, TIAe OyJIeT NpOUTPhIBATbCA BUJICO3AIMCH.

B3auMocCBsI3b pa3iesioB CTpaHUIIbI TOJIb30BATENS MOKa3aHa Ha pucyHke 12.



MmaeHanA cTpaHnua

ABTOpMzaALMA

NWYHLI KaGKHET

IeHTa nporpamm

WabpaxHble
TDEHHPOBKM

Pucynox 12 — Ilepexoapl Mexay pa3aenamMu CTPAHHUIIbI OJIb30BATENs

OKHO BUZEONNEEpa
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Ha rmaBHO# cTpaHmie i aJMHUHUCTpATOpa BKJIAJAKHA JIMYHOTO KaOWMHETa

I/I36paHHI>IX TPCHUPOBOK 3aMCHAIOTCA BKIAJIKaAMH VYIIPpABJICHHUA IIporpaMMaMu U

TPCHUPOBKAMMU. BzaumocBsI3b pasacioB CTpPaHHUIBI aAMUHHUCTPATOpa IIOKAa3aHO Ha

pucynke 13.

[MaeHanA cTpaHuua

ABTOpMzZAUMA

INeHTa nporpamMmM

YnpaeneHue
rporpaMmMami

‘YnpaeneHue
TPEHWPOBKaMU

OKHO BMZEONNEEPA

Pucynok 13 — Ilepexonbl Mexay pa3fesaMu CTpaHULbl aIMUHUCTPATOPA

[Ipu nobGaBieHUH MPOTrpaMMBI

OkHo
PenaKTHPOBaHKUA H
noGaeneHus
TPEHWPOBKM

OkHo godaBneHua
nporpamme!

OrHo

PENAKTWDOBAHWA
nporpamMe

OyIeT OTKpBIBaThCSA

COOTBCTCTBYHOLICC

MOJAJIbHOC OKHO, KaK W IIpU PpCAAKTUPOBAHNH. I[J'I?I PECAAKTUPOBAHHUA U I[O63BJ'IGHI/I$I

TPEHUPOBKHU OYJIET UCTIOIB30BATHCS OJTHO MOJIaJIbHOE OKHO.



2.4 IlpoekTHpOBaHMe KJIACCOB NMPUJIOKEHHS JJI51 MPEeI0CTABJIEHUSA

NPOrpamMM CHOPTHBHBIX TPEHUPOBOK

CornacHO CIIPOEKTHPOBAaHHON apXUTEKType, Obula pazpaboTaHa AMarpamma

KJIACCOB CEPBEPHOM YacTH NpUiIoKeHus. /[narpamma npeacrapieHa Ha pucyHke 14.

UsarBorvics

WomoaSeries

[ WorkouProgamFacion
oo ViokaConten |
f
L

s R 7am|

Worbou P cpramRepetory

Sp——
S ———"

[

Pucynok 14 — JluarpamMmma KaaccoB

OnucaHue Ha3HAYEHUS! KJIACCOB CEPBEPHOM YACTH MPUIIOKEHUS MPUBEICHO B

tabmure 3.

Taomuna 3 — HazHaueHue Ki1accoB

Kuaace Ha3znauenue
User Moens, IpeICTaBIsAIoNmast JAHHbIC O
TI0JIb30BaTeIIe
Monens, npeacTaBisionas JaHHbIe O
Workout > 1P
TPEHUPOBKE
Monens, npeacTaBsionas JaHHbIE O
WorkoutProgram > 1P
porpaMMe TPEHUPOBOK
Knacc, peamusyromuii B3anMoeiCTBUE
WorkoutContext P Y
MEX 1y npuioxkeHueM u bJ]
. Knacc nnst paGoThl ¢ JTaHHBIMU O
UserRepository P
MOJIb30BaTeNe
WorkoutRepository Knacc nnst paGoThl ¢ JTaHHBIMU O TPEHUPOBKE




[Tpomomxenue TabauIbI 3

Kaacce

Ha3Hnauenue

WorkoutProgramRepository

Knacc ns paGoThl ¢ JaHHBIMU O ITPOrpaMMe
TPEHUPOBOK

IRepository

WuTtepdeiic, npenocTapistoniii Habop
METOJIOB JIJIsl pa0OTHI C TAHHBIMU

TokenService

Kitace, renepupyromuii TOKEHbI 10CTyna

AuthController

Kitacc, o6pabaTeiBaronuii 3ampochsi,
CBSI3aHHBIE C MOJI30BATEIIEM

WorkoutFactory

Knacc, oTBevaromuii 3a cozgaHue
TPEHUPOBOK

WorkoutProgramFactory

Kitace, otBewaronuii 3a cozganue mporpamm
TPEHUPOBOK

WorkoutsController

Kitacc, o6pabaTeiBaronuii 3ampochsl,
CBSI3aHHbBIE C TPCHUPOBKAMU

WorkoutProgramsController

Knacc, o6pabartbiBaromuii 3anpocsl,
CBSI3aHHBIE C IPOTPaMMaMHU TPEHHUPOBOK

MinWorkoutCountFilter

Kiace, peanmusyronuit GpuiabTpamuio
MPOrpaMM TPEHHPOBOK

DurationFilter

Kiace, peanmmusyromnuit GpuabTpamuio
TPEHUPOBOK

KeywordFilter

Knace, peanusyromuii GpuiIbTpanuio o cioBy

IFilterStrategy

WuTepdeiic, npenocrapistonuii Habop
METOJIOB JIJIsl QUITBTPAITUN

FilterContex

Knacc nns BeiOopa cTpareruu GpuinsTpanuu

UserService

Knace, peanusyrommii 6u3HeC-JIOTUKY
yTIpaBJIeHUs JAHHBIMH O T10JIb30BaTeNsAX

WorkoutService

Kiace, peanusyroniuii Ou3Hec-10ruky
YHOpaBJICHUA JaHHBIMU O TPCHHUPOBKAX

WorkoutProgramService

Kiace, peanmusyronuii 6u3Hec-10TuKy
YIpaBJICHUS TaHHBIMHU O TIPOTPaMMax
TPEHUPOBOK

23

B pesynbrare mpoeKTUpOBaHHS KIACCOB OBUIM OMHUCAHbI TUIMBI OOBEKTOB

CEpPBEPHO YacTH MPUIIOKEHHUS U CBSI3H MEX 1y HUMHU [2].
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3 Peanu3anusi npuiiokeHus 1JIsl MPeI0CTABIEHUS IPOrpaMm

CIIOPTUBHBIX TPEHUPOBOK
3.1 Peanuzanus 0a3bl JAHHBIX

®dusuueckas Mojenb 0a3bl JaHHBIX OTpakaeT (H3MYCCKYIO pPeaTn3aluio
joruyeckoi Mmoaenu B koukpeTHoi CYB/I, onpenensier opranuzamuto daiiios [5].
dusndeckass Monenb 0a3bl JAHHBIX ObUIA MOCTPOSHA C KCIOJIb30BAHUEM

KOHIIENITYaJIbHOM ¥ Jorhuueckor wmopenu. Jlumarpamma Qu3nueckol Moaeu

npejcTaBieHa Ha pUCYHKe 15.

f_ Users W
D integer(10)
WorkoutPrograms
Username  varchar(255) t
= | ID integer(10)
Password varchar(255)
= : Name varchar(255)
DateOfBith date N B —
= . . Description  varchar{500)
Weight integer(3) m
Height integer@ [ -+
=+
2 ListOfWorkouts D
& T WorkoutProgramsiD  integer(10)
Gt it ** WorkoutiD integer(10)
™ UserlD integer(10) =
T WorkoutlD  integer(10) g
- ' Workouts 0
| D integer(10)
Name varchar(255)
Description  warchar(S00)
Duration integer(10)
VideoUn  varchar(255)
L MetValue  real(10)

&\

Pucynok 15 — JIluarpamma ¢puzndeckoit Moaenu

Pa3BepThiBanmne 0a3bl JaHHBIX OBLIO CAEIAHO C MOMOIIBIO0 (PYHKIIMU MUTPALIUH.
[Tpu Murpa MoAeIu JaHHBIX U3 MPUIIOKEHUS CAHXPOHU3ZUPYIOTCS CO CXeMOM 0a3bl

JaHHBIX. MI/IFpaI_[I/IH BBIIIOJIHAIOTCA ITOIIAaroBO, 4YTO ITO3BOJIACT n30exKaTh IIOTCPH

UMCIOIIUXCS JaHHBIX [8].
3.2 Peanusauus cepBepHOii YaCTH NPUJIOKEHUS

CepBepHas 4yacTh MPHIIOXKEHUS MPEACTaBIsieT co0oit MoHonut. [IpucyrcTByior
KJIacChl MOIeNIel JaHHbBIX, 0TOOpakarolue CyIHOCTH U3 6a3bl AaHHbIX. KOHTposuieps!

00pabaTbIBalOT 3alpoChl OT KJIMEHTCKOM YacTH M BO3BpalaioT OTBET. CepBHUCHI
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cojiepkaT (PyHKIMOHAN W 00ECIeYMBaOT PabOTy MEXIy KOTpoJuiepaMu U 0azoif
JTAaHHBIX.

CepBepHas 9acTh MPHIIOKEHUs ObLTA peaTu30BaHa B Cpejie MpOrpaMMHUPOBaHUS
Microsoft Visual Studio 2022 na si3sike #C. Koa cepBepHO# 4yacTu IpeCTaBICHA B
npwioxkennu B. CepBepHas 4acTh COJEPXKHUT TPYMIBI MapIIPYTOB Ui 00pabOTKH

HTTP-3anpocos. ['pymmel MapiipyToB onucadbl B Taduiie 4.

Tabnuna 4 — ['pynmsl MapipyToB

URL-aapec HTTP-meTon Onucanue
/auth/login POST ABTOpU3aIMs
10JIb30BATEIISI
/auth/register POST Perucrpanus
10JIb30BATEIISI
/auth/{userld}/favorites/add POST JlobaBiieHHE TPSHUPOBKH B
n30paHHbIe
/auth/{userld}/favorites/remove POST VYnaneHue TPSHUPOBKU U3
n30paHHBIX
/auth/{userld}/update-profile POST W3MeHeHne  JaHHBIX O
1I0JIb30BaTENIe
fauth/{userld} GET [Mony4yenue JTAHHBIX
KOHKPETHOT'O
I0JTb30BaTEJIsI
/Workouts GET [Monyuenue BCEX
TPEHUPOBOK
/Workouts/{id} GET [Monyuenwue JTAHHBIX
KOHKPETHOW TPEHHUPOBKHU
/Workouts/filter GET [Monyuenue
OT(UIBTPOBAHHBIX
TPEHHPOBOK
/Workouts POST Coznanue HOBOM
TPEHHUPOBKH
/Workouts/{id} PUT N3menenue TAHHBIX
TPEHHPOBKH
/Workouts/recommend POST [Tonyuenue
PEKOMEHTyEeMbIX
TPEHHPOBOK
/Workouts/{id} DELETE VY naneHue TpeHUPOBKU
/WorkoutPrograms GET [Tonyuyenue Bcex
porpaMM TPEHHPOBOK
/WorkoutPrograms/{id} GET [Mony4yenue JAHHBIX
KOHKPETHOM  IPOrpaMMBbI
TPEHUPOBOK
/WorkoutPrograms/filter GET [Monyuenue
OT(UIBTPOBAHHBIX
pOrpaMM TPEHHPOBOK
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[Tponomxenue TadauIsl 4

URL-aapec HTTP-meTon Onucanue

/WorkoutPrograms POST Co3znanue HOBOI1
POrpaMMbl TPEHUPOBOK

/WorkoutPrograms/{id} PUT N3menenue TAHHBIX
POTrPaMMbI TPEHUPOBOK

/WorkoutPrograms/{id}/add POST JloGaBiieHHE TPCHUPOBKH B
nporpaMmy

/WorkoutPrograms/{id}/remove POST YiajgeHue TPECHHPOBKH W3
pOTrpaMMBbl

/WorkoutPrograms/{id} DELETE Y nanenue IPOrpaMMBbI
TPEHUPOBOK

Meton GetRecommendedWorkouts(double userWeight, string goalType)
kiacca WorkoutService BbITONHSAET MOIOOP PEKOMEHAYEMBIX ISl TOJIb30BATEIIS
TPEHUPOBOK HA OCHOBE €ro Beca M Lenu TpeHHpoBku. C mOMOIIBIO MeEToaa
CalculateCaloriesBurned(double  userWeight, int durationinMinutes, double
metValue) moxcuuThIBatOTCS Kalopuu, KOTOPBIE MOTPATHT MOJIh30BATE b, BBITOIHSIS
OTIpEIETICHHYIO0 TPEHUPOBKY, 10 CleAyomel hopmyiie:

E (kkan) = MET * kr * u,
rae MET — metaOonrueckuil 5KBUBAJIEHT TPEHUPOBKH;
KI' — BEC I10JIb30BaTENs B KWIOIPaMMax;
Y — BpeMsl TPDEHUPOBKH B Hacax.

[Tocne moacuera Bo3BpalaeTcss HAOOpP TPEHUPOBOK, HA BBITOTHEHUE KOTOPBIX
3aTpavyrBaETCs KOJIMUYECTBO KAJIOPUN, HEOOXOAUMBIX JUISl ONIPEIECICHHOM 1IeIH.

3nauenue MET juist kax 01 TPEHUPOBKHU B3AThl U3 KOMIIEHIUYMa (PU3UUECKUX
YOPAKHEHUH, MPEIOCTABISIOIIEr0 CTaHIAPTU3UPOBAHHBIN CIIOCO0 H3MEPEHHS H
KkiIaccupukanuu Gusrueckoit akruBHocTH [9].

JlnarpaMMbl pa3BEpTHIBAHMS TOKA3bIBAET (PU3NYECKOE PACIONOKEHUE BCEX
COCTaBJISIOUIMX MHPOrpaMMHOTO oOOecreueHusi, Ha KakoM OO0OpYyJIOBaHUM OHU
pa3meniensl [2]. s neMOHCTpaiy pa3BepThIBAHUS BCEX KOMIIOHEHTOB IPHIIOKCHUS

ObLTa MOCTPOCHA AUarpaMma pa3BepThIBaHUA, TOKa3aHHAs Ha pUCYHKe 16.
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<<devices> <<devices> <<device>>
User PC Web Server Sport Application Server
HTTR(S) HTTP(S)(fatch API)
cedevicans <<component>> gl - -
index.html <<executicnEnvironment=>
Web Browser ASP.NET
<<artfact> [ <<components> El
HTMLS
program.cs
<<artiact-> [
css3 <<components> gl
AuthController.cs
<<artfact=> [
JavaScript <<component>> El
WorkoutsController.cs
<<components>

WorkoutProgramsController.cs ‘

HTTP(E)

<<service>>
Rutube Server TCRIP

<<device>>
SQL Server

<<components> {l
<=database>>
SportProgram database

Pucynox 16 — JIluarpamma pa3BepThIBaHUS

Knuenrckas yacTh mpuiioxkeHusi pasmeinaerca Ha BeO-cepepe. CepBepHas
JacTh MPUJIOKEHHS pa3Mmeliaercs Ha cepBepe ¢ ucnoabzoBanueM ASP.NET Core. baza
JAHHBIX MOXXET OBITh pa3MellleHa KaK BMECTe C CEpBEpHOM dYacTbio, TaK U Ha
oTaenbHOM cepBepe. [lomb3oBarens OyaeT OTKpPBIBATh KIMEHTCKOE MPUIIOKEHHE B
Opaysepe Ha cBoeM ycTpoiicTBe. KimmeHTckoe mpuiokeHne 0y1eT moydaTh 3ampoChl
I0JIb30BATEJIsI M HAITPABIIATH UX B cepBepHoe npuioxkeHue uepe3 HTTP(S). Cepeeproe
npuiiokeHue OyieT 00pabaThIBaTh AT 3aMPOCH], a TAK)KE B3aUMOICHCTBOBATH C 02301

JAHHBIX Y€pe3 CETEBOM MPOTOKO.
3.3 Peanu3aums KJIMEHTCKON YaCTH NPUJI0KEHUS

Kinuenrtckas yacth npuiioKeHUs 7151 MPeIOCTaBICHHUS] MPOrpaMM CIOPTUBHBIX
TPEHUPOBOK ObLIa peanu3oBaHa B cpene mporpammupoBanus Apache NetBeans na
si3bike JavaScript. Ko KiIMEeHTCKOM 9acTH MPeICTaBICH B MPUIIOKEHUH [

JluarpaMma KOMIIOHEHTOB KJIMEHTCKOM YacTH pealu3yeMOoro IpUIIOKEHHMS,
MIOKAa3bIBAIOIIAS] B3aUMOOTHOIIEHUS] MEXIY €€ COCTAaBJISIOLIMMU, MPEICTaBICHA Ha

pucyHke 17.



<<component>> @ > <<component=>
styles.css index.html
N\
I
| <<gomponent=>
<<component=>=> @ ! Pmmmmm e servWorkouts.js
auth.js : i
I
I | |
I I !
| | V
becec=====- > <<component>> % e — - 1 <<component>> E
P mmmmmm———— > app.js servPrograms.js
|
| NN
1 ! 1
I 1 I e e e e e e e e e e e = -
| 1 |
i i i
| 1 |
I i I
<<component>> @ <<component=> > =<component>> @
favorites js profile.js programs.js

Pucynok 17 — JIluarpamma KOMIIOHEHTOB KJIMEHTCKOM 4acTu

Onucanue KOMIIOHEHTOB KIIMEHTCKOM 4acTH COACPIKUTCA B Ta6JII/ILI€ 5.

Tabmauua 5 — Onucanve KOMIIOHEHTOB KIUEHTCKOU YacTU

Kommnonenr Onucanue

index.html Bxo/iHast Touka KIIMEHTCKOTO MPUITOKEHUS

styles.css KomrmoHeHT, copepKamuii CTHIA 3JIEMEHTOB
uHTepdeiica

app.js KOMIOHEHT, peanu3yromui nepexos MexIy
MYHKTaMU MEHIO

auth.js KoMIioHeHT, peanu3yromuil aBTOPU3alU0 1
PETHCTPaLUI0 TOJb30BATENIC HA CTpaHHIIE
BXOJ1a

profile.js Komnonent, peanusyommii  QyHKIHOHAT

CTpaHHUIbI HpO(I)I/IJ'IH IIOJIB30BAaTCIIA

favorites.js

Komnonent, peanusyoonmii  QyHKIHOHAT
CTpaHUIbl H30paHHBIX TPEHUPOBOK

programs.js Kommonent, peammsyromuii  QyHKIHOHA
CTPaHULBI € JICHTON POrpamMM TPEHUPOBOK

servPrograms.js Komnonent, peanusyromuii  (QyHKIHOHA
CTPaHULBI yIpaBICHUS IporpaMMamMu

TPEHUPOBOK

28



29

[Iponomxkenue Tabauibl 5

Komnounenr Onucanue

servWorkouts.js KommoHeHT, peanu3yommii  (QyHKIHOHAT
CTPaHUIIBI YIIPABICHUS TPEHUPOBKAMHU

Jljis oOMeHa JaHHBIMU MEX]Ty KIMEHTCKON U CEpBEPHON YacThIO MCIIONIb3YETCS
unrepdeiic Fetch API, koTopsrit mpencraBisieT co00# aKTyallbHBINA U YHUBEPCAITBHBIH

HaOop ¢yukumii [10].
3.4 Peamm3anusi unTepeiica NpUIIOKEHUSI

B cooTBercTBUU € CIPOEKTUPOBAHHBIM HHTEp(PEcOM MNPUIIOKEHUS OBLIO
peann30BaHoO OJHOCTpaHn4YHOe Web-npunoxkenue. Ilpu BXxoae B IPHIOKEHHUE IS
MOJIK30BaTelIs Oy IyT HOCTYITHBI CIACAYIOIIUE pa3ieIaMu:

- pas3aen aBTOpU3alNKU U PETUCTPALINY;

- pazjiels TUYHOTO KaOMHeTa;

- pas3aen JEHTHI ¢ TporpaMMamMu TPEHUPOBOK;

- pasnen u30paHHBIX TPEHUPOBOK.

g BXoma B NMPUIIOKEHUE TOJIb30BATENb JOJKEH BOWTH B CBOM aKKayHT B

paszesne aBTopu3aIuy, MpeICTaBICHHOM Ha pucyHke 18.

Bxopn

Mmsa nonb3oBaTens:

Pucynok 18 — Paznien aBropuzanuu
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Paznen aBTopu3anuu COAEpKUT CICTYIONTUE DIEMECHTHI:

1 — moute 1 BBOJIa KMEHH MOJIL30BATENS, TO €CTh JIOTHHA;

2 — 1oJIe JIJIsi BBOJIA MapoOJIs;

3 — KHOIIKa BX0/1a;

4 — ccplIKa IS TTepexo/1a K PEruCTPaIiy.

Ecnu nonp3oBaTens HAKMET Ha KHOIIKY BXO/1a, MPUJIOKEHNUE HAYHET IIPOBEPKY
BBEJICHHBIX JIAaHHBIX OT aKKayHTa. EClii Takol akKayHT CYIIECTBYET 1 JaHHBIC BEPHEI,
MPWIOKEHUE TPEIOCTABUT TOJIB30BATENI0 TOKEH JIOCTYIA U MOJIb30BATEIh BOUIET B
CBOM aKKayHT.

Ecnu mone30BaTens e1e He 3aperucTpUpOBaH, OH MOKET Ha)KaTh HAa CCBUIKY IS
perucrpaiyu, Kotropas 0ToOpa3uT Ha CTpaHUIIE pa3/iesl perucTpaluu, oKa3aHHbIN Ha

pucynke 19.

1
Perncrpauus
Nmsa norb3oBarens: . 2
Maponb:
3 .
- | 4

3apeructpvpoBarbca

Pucynox 19 — Paznen peructpanum

Paznen perucrpanuu coaepKUT CISAYIOIIUE JIIEMEHTHI:
1 — mose st BBOJA MMEHHU IOJIB30BATEIIS;

2 — 1oJIe JIJIs1 BBOJIA MApOJIs;
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3 — KHOIIKA perucTpaluu;

4 — ccpUIKa A7s TIepexo/a K pa3ieny aBTOpU3aIHH.

[Tocme HakaTHsi KHONKHA PETUCTPAlMU TPUIIOKEHUE TMPOBEPUT BBEICHHBIC
JAaHHbIC U HAJIW4YME TOJIb30BaTENIsl C TakKuM uMeHeM. Eciu He OyaeT oOHapy>KeHO
OmMOOK, T0JIb30BaTeNb OyAeT 3aperucTpUpoOBaH U BO3BpallleH K pasieny
aBTOpHU3AIUH.

[Tocrme BXxOga B MpUIIOKEHUE TOJIB30BATENb OyIeT NEpeHanpaBlieH B pas3fel
JEHTBl MPOrpaMM TPEHUPOBOK MU €My CTaHeT JOCTYHMHO MEHI0. Paznen JeHTHI

IporpamMm TPEHUPOBOK MoKa3zaH Ha pucyHke 20.
1

I'IporpaMMbl TPEHUPOBOK Jnumbit kabuHeT Mporpammbl  M36paHHbIe TPEHUPOBKU  Buiimu

MUHUMANEHO® KONUYECTBO TPEHUPOBOK: /
BHEAUTE MAHAMANIEHOE KONM4ECTS

Knioyesoe cnoso:

MuHUManbHas NPOACIKMTENLHOCTD (MMH):

) [Oum TS mﬂpﬂ

/w HauanbHbIil ypoBeHb 5

TPEeHWUPOBKM ANA CaMbIX HAUMHAIOLNX

Viora (10 w

Vora ans HaunHalowmx

Hauas TpeHipoaKy

Pactaxka (15 wi)
TNerkas pacTsxka

Hauiamh, TpoHMpoRKy

Pucynok 20 — Pazzen neHThl mporpaMM TPEHUPOBOK

B paznene conepxxarcs cleyrolnIue 3JIEMEHTHI:

1 — MeHIO IPUIIOKEHMUS;

2 — TOJIs 7S BBOJISI KPUTEPUEB (PHITBTPAIINN;

3 — KHOTIKA JIJIsl BBITIOJTHEHUST (DUITBTPAIUY;

4 — KHOIIKA J1711 OYUCTKHU KPUTEPUEB PUIBTPALINH;
5 — KHOIIKA JUIsl OTKPBITUSI TPEHUPOBKHU;

6 — kHOMKa /11 J0OaBJICHHS/yAaeHUST N30paHHBIX TPEHUPOBOK.
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IIpn Haxkatuu KHONKHM (UIAbTpalMU OyAyT OTOOpa)K€Hbl MPOrpamMMbl U
TPEHUPOBKH, COOTBETCTBYIOIIME BBEJACHHBIM KpUTepusM. llpu HaxkaTuu KHOMKH
OUUCTKHU MOJS KPUTEPUEB CTAHYT IMYCTHIMU U OyAyT OTOOpa)ke€Hbl BCE MPOTrPaMMBbl
TPEHUPOBOK.

Ecnim  monb3oBaTtens  100aBUT TPEHUPOBKY B HM30paHHBIE, KHOIIKA
noOaBieHust/yjaneHus OyJeT oKpalleHa B KpacHbIN LIBET, IPU YAAJCHUU OHAa CTaHET
IIPO3pavyHOM.

Ecnu mnonp3oBaTens HaKMET KHOINKY OTKPBITUS TPEHUPOBKU, OTKPOETCSA

MOJaIbHOE OKHO C BUJICOIJIEEPOM, MPEICTaBICHHOE Ha pUCYHKE 21.

' YOGA R4 4 -

YTPEHHAR
MOTA

Kaxxabivi 4eHb

a
Cmotpetb Ha RUTUBE

Pucynox 21 — OkHO ¢ Bujeormieepom

N3 MeHIO mosib30BaTellb MOXET MEepedTH B pas3fen JUYHOro KaOuHeTa,

MPEICTaBIICHHOTO HA PUCYHKeE 22.

JInyHbIN KabuHeT

Wwms nonb3aosarens: qwerty_user

[Nara poxaeHus:

1
/ 2

15.06. 2000 u]
Bec: ?3
5

60

Pocr:

4

172

" PekomeHayembie TpeHUPOBKY:

Moxynexue

[ Monyuws perovengaumm |

Pucynoxk 22 — Paznien nuyHoro kabuHera
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B paszene nuuHoro kabuHeTa NPUCYTCTBYIOT CJICIYIOIIME SJICMECHTHI:

1 — moJte I BBOJA JIAThI POXKJICHUS;

2 — 10JIe 11 BBOJA Beca;

3 — moJte A1 BBOJIa POCTA;

4 — xHOTIKA OOHOBIICHUS JTAHHBIX TTOJIb30BATEIIS;

5 — cenexTop BBIOOpA 1IETH TPCHHUPOBOK;

6 — KHOIIKA JUTS ITOJTYYCHHS PEKOMCHIAITUH.

[Tpu HaXKaTUX KHOITKA OOHOBJICHUS TIPOBEPSIOTCS BBEICHHBIC TAHHBIC, €CITH OHU
BEPHBI, TO JJAHHBIE O TIOJB30BaTEe OOHOBIISIOTCSI.

Ecim monb3oBarenb BBIOCpET II€JIb TPCHHUPOBOK M HAXMET KHOIKY IS
TIOJTyYeHUsT peKOMEHIaIni, OyayT 0TOOpakeH CIIMCOK PEKOMEHYEeMbIX TPEHHUPOBOK
C KOJHMYECTBOM KaJlOpWi, KOTOpBIC 3aTPATUT IOJIH30BATENh MPU WX BHITIOJTHEHHH.
Taxxke Oyaer oroOpakena amarpamma. [lomydeHune peKOMEHIAIMA TOKAa3aHO Ha

pucyske 23.
Hauarb TpeHUpOBKY

Q

Pactskka Ha Bce Teno (26 muH) (CoxokeHo kanopuii: 104 kkan)
B komnnekce cobpaHbl MArkve U NPUATHbIE YNPaXHEHWS KOTOPbIE AOCTYMHbLI BCEM

HauaTb TpeHupoBKy

Cunosas TPEHUPOBKA Ha BCe TeNo PacTsikka Ha BCe Teno

Pucynox 23 — PexoMeH1yembie TPEHUPOBKHU
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Takke moJIb30BaTEIb MOXET MEPEeUTH W3 MEHI0 B paslen H30paHHbIX

TPEHUPOBOK, ITOKAa3aHHBIM HAa pUCYHKE 24.

U3bpaHHble TPEHUPOBKMN

Wora (10 muH)
I7Iora Anga HavnHarwLwmnx

Hauatb TpeHupoBKy

Pactsikka (15 muH)

Jlerkas pactspkka

Hauatb TpeHupoBKy

Pucynoxk 24 — Pa3znen n30paHHBIX TPEHUPOBOK

B 3Tom paszznene oToOpaxeHsl Bce TPEHUPOBKH, KOTOPBIE IIOJIb30BATENb 100aBHII
B u3OpanHble. Kak M B JIpyrux pasjenax HPUCYTCTBYIOT KHOIKH JUIsl YJaJICHUs
TPEHUPOBKHU U3 U30OPAHHBIX U OTKPHITUS TPEHUPOBKHU.

Korma B mnpunoxeHHe BXOAWT aJIMHUHHUCTPATOpP, €My JOCTYIIHBI pPa3Zeiibl
yIpaBJIEHUs NPOrpaMMaMH MW YIpPaBJIEHHs TpEeHUpOBKaMmH. Pasnen ynpasneHus

IporpaMmamMu MOKa3aH Ha PUCYHKE 25.
1

\Cnucox nporpamm TPeHUPOBOK

[o6asuTb nporpamMmy

ID HasBanue Onucanve

1  TpeHupoBKW: HayanbHbIN YpOBEHb

8  Komnnekc vorn

Pucynox 25 — Paznen ynpaBieHus: nporpaMmmamMmu
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B paznene ynpapneHus mporpaMmMaMu COAEPKATCS CIEAYIOLIUE DIEMEHTHI:

1 — xHOTIKA JOOABIEHUS HOBOM MIPOTPAMMBI;

2 — KHOTIKA PEIAKTUPOBAHUS TPOTPAMMBI;

3 — KHOTIKa yAaJIeHUs! IPOTPaAMMBI.

[Tpu HAXkaTUM KHOTIKY TOOABJICHUS OTKPHIBAETCSI MOJIaJIbHOE OKHO, TTOKa3aHHOE

Ha pUCyHKe 26.

[HobaButb nporpammy

HazeaHue:

OnucaHue:

Breibepute TpeHUPOBKU:
Wora
Pactsbkka

CunoBas TpeHUpOBKa Ha BCe Terno
PacTtsaxka Ha Bce Terno

(COKDEIHHTI:.J [OTMBHEJ

Pucynox 26 — OxHo 106aBiaeHUsI TPOrPaMMBbI

[Tpu naxxatun kHOMKU «COXpaHUTHY» OYyIyT NMPOBEPEHBI BBEIACHHBIC TAHHBIC
IPOrpaMMBl, €CJIM OHU BEPHBI, TO MporpamMma OyJ1eT 100aBIieHa.

[Ipn Ha)XaTMM KHOMKHM PENAKTUPOBAHMS MPOTPAMMBbI OTKPOETCS MOAAIBbHOE
OKHO C 3allOJHEHHbIMU JaHHBIMM HU3MEHSIEMOW mporpamMmbl. Takke B OKHE
MPUCYTCTBYIOT CEJIEKTOPHI JIJIsl BHIOOpA TPEHUPOBOK, KOTOPbIE Oy1yT A0OABIEHBI WU

yaajieHbl U3 nporpaMmbl. OKHO MPEACTABICHO HA PUCYHKE 27.
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w

PepaktupoBaTtb nporpaMmmy
HaasaHue:

TpeHupoBkW: HayansHblid ypoBeHb
OnucaHue:

TpeHUpOBKM [NA CaMbX HauMHAWMX

HobaBUTL TPeHUPOBKKN

BuibGepuTe TpeHUPOBKU:
Wora 0
Pactska
CwunoBas TpeHWpoBKa Ha Bce Teno v
PacTskka Ha Bce Teno

1A~r~

(ﬂoﬁaawm BbIOpaHHble Tpeuupcamj

YnanuTb TPeHUPOBKM

BuibGepuTe TpeHUPOBKU:
Wora
Pactska
CwunoBas TpeHWpoBKa Ha Bce Teno
PacTsikka Ha Bce Teno

Anra

- »

(V,qanvm, BbIOpaHHbIE Tpeuupoamj

Coxpanute || OTMeHa

Pucynok 27 — OkHO pe1aKTUpOBaHUs POTrPaMMBbl
Pa3nen ynpaBneHus: TpeHUPOBKAMU COACPKUT aHAIOTHYHBIE JIEMEHTHI. Pa3aen
MoKa3aH Ha pUCYHKe 28.

CNMCOK TPEHUPOBOK

[lo6aBnTb TPEHUPOBKY

ID Haseahue OnucaHue MET [eucreus

1 Wora Mora ans Haumt

E%
3
:

PepaktupoBatb

i v

g

PepaktupoBats

Ypanutb

g 7
g
:

Pucynox 28 — Paznien ynpaBieHusi TpeHUpOBKaMU
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QyHKIMOHAJI KHOIOK AaHAJIOTMYEH pa3/ielly YIPAaBICHHUS NPOrpaMMaMH, IPHU

HaXaTUM OTKPOCTCA MOAAJIbHOC OKHO, IPCACTABIICHHOC Ha PUCYHKC 29.

OobaBuTe/PepakTupoBaTh TPEHUPOBKY

Ha3apaHue:

Mora
OnucaHue:

Mora nna HauuHakuwwmx

MpooomkUTENbHOCTE (MUH):

10

23
Cchblinka Ha Buaeo:

https://rutube. ru/video/b549642ef859425fb770a6227 4ad4a9da/

(CDXpaHMTb) (OTMGHa]

Pucynoxk 29 — OkHO penakTUpOBaHUS TPEHUPOBKHU

JIJist mOCTpOoeHHS TUarpaMM UCToIb30Baiack Oudmmoreka chart.js. bubiamorexa
HOJJICPKMBACT MHOXKECTBO BHJIOB JHarpamMM, 4TO IO3BOJSIET BhIOpaTh HamOoliee

MOJIXOJIAIIIEEe OTOOpaKEHUE TAHHBIX B MpuiIoxkeHuu [11].
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4 OTti1agka ¥ TeCTUPOBaHME
4.1 OobOocHOBaHMe BbIOOPA PesKMMA TECTUPOBAHUS

3amaya TECTHpPOBAHHWS — MPOAHATM3UPOBATH MPUIOKEHHE C  LEIbIO
oOHapyXeHMsI OIMOOK M TMOBbIIEHUs KauyecTBa. Kiaccudukanust tecTupoBaHUs
MO3BOJISIET OPraHU30BaTh 3HAHUS U CLIOCOOCTBYET Oosiee ObICTPOMY ITUIAHHUPOBAHUIO U
pa3pabotke Tect-keiicoB [12]. CyliecTByeT MHOXECTBO BHJOB M HaIlpaBICHHUI
TecTupoBaHusi. Hanbomnplei H3BECTHOCTHIO MOJIB3YIOTCS CIIEIYIOIINE BUIBI:

- (GyHKUIHOHAIBHOE TECTUPOBAHUE;

- MOJTyJIbHOE TeCTUPOBAHUE;

— UHTETPAllMOHHOE TECTUPOBAHUE;

- CHCTEMHOE TECTUPOBAHUE.

Pe3ynpTathl GyHKIIMOHATHHOTO TECTUPOBAHUS TTOKA3bIBAIOT, COOTBETCTBYET JIN
(GYyHKIIMOHAA MpOrpaMMHOro oOecreyeHusl 3asBIE€HHBIM TpeOoBaHusM. Takoe
TECTUPOBAHUE MOXET BKJIKOYATh ce0sl MPOBEPKY MHTEP(PEICOB, KIMEHT-CEPBEPHBIX
NPUIOKEHUH 1 0011e# paboThl mporpaMmMHoro odecreuenus [13].

MopynibHOE TECTHPOBAHUE 3aAKIIOYAETCS B MPOBEPKE PabOTOCIOCOOHOCTH
OTJENBHBIX MOAYJICH WIIM YacTei MporpaMMHOTo obecrieueHus. Takoe TecTupoBaHue
NIOMOTraeT OBICTPO HCIPABUTh OMIMOKM TpH J100ABIEHHH HOBOrO (DYHKI[MOHAJA B
IPWIOKEHHE, TIPH ATOM HE TECTHPYIO MPOrpaMMHOE 00ecriedeHue MoTHOCThIo [14].

WuTerpanimoHHOe TECTUPOBAaHWE K€ HAa0OOPOT HAMpaBICHO Ha TMPOBEPKY
pabOTHl HECKOJIBKHUX YacTel MPOrpaMMHOTO 00€CTIeYeHHs], X B3aUMOICHCTBHUA.

CucTteMHBIM Ha3bIBA€TCS TECTHMPOBAHHUE IOJHOIO MPOrPaMMHOTO MPOAYKTA.
[TpoBepsieTcst cOOTBETCTBHE TPeOOBAHUSIM BCEro MporpaMMHOTro obecrneueHus. Takoe
TECTUPOBAHUE MMPOBOUTCS YKE MOCIIE 3aBEPIICHUS] HHTErpaliioHHoro [15].

BbUIO TPUHATO pelIeHHe O TPOBEACHUH (PYHKIIMOHATHHOTO U MOJIYJIBHOTO
TECTUPOBAHUS Pa3pabOTaHHOTO NPUIIOKEHHUS, YTO TO3BOJUT OLEHUTH paboTy
OPUJIO)KEHUS CO CTOPOHBI IIOJB30BATENs, a TaKXKe OLEHUTb COOTBETCTBUE

Tpe6OBaHI/I$IM OTACIBHBIX KOMIIOHCHTOB.



39

4.2 TecTupoBaHue NPUJIOKEHNS AJsl MPeIOCTABIEHHUS MPOrPaMM

CIIOPTHUBHBIX TPEHUPOBOK
4.2.1 OyHKUMOHAJIBbHOE TECTHPOBAHUE

bbu10 npoBeieHo pyHKIMOHAIBHOE TECTUPOBAHUE METO/I0M UYEPHOTIO SIIIMKa Ha
pyUMepe HAMMEHOBAHUS POrPaMM TPEHUPOBOK. J[Jist 7TOr0 ObUIHM BBIIETIEHBI KIACCh

9KBUBAJICHTHOCTH AAHHOI'O I10JIs1, KOTOPEIC IIPCACTABJICHBI B Ta6n1/1ue 6.

Tab6mauua 6 — Kitaccel 3KBUBaJIEHTHOCTH

TpebdoBanus IIpaBuabubie KO HenpaBuiabubie KO
JInHa HAMMEHOBAHUS 2 —255(1) 0-1(2)
256 — o(3)

Crpykrypa Haunnaercs ¢ 6ykBbi(4) Hauunaercs ne ¢ 6ykBbI(5)
Conepxanue Kupunnnaeckue OykBbI(6) OcranpHoe(10)

Hudpsi(7)

Heducsi(8)

Touku(9)

B cootrBeTcTBUH C BBIACIICHHBIMHU KJIaCCaMHU JKBHBAJICHTHOCTHU ObLIN

pa3paboTaHbl TECT-KEHCHI, MPEICTaBIICHHBIC B TAOIHIIC .

Taomuna 7 — TecT-Keichl

Ne KD BxoaHble JaHHDbIE BrixoaHble JaHHBbIE
1 11,4,6,7,89 Wora-maiir 2.0 Venemso
2 12,4,6 " Omnoka: JmmHa

Ha3BaHUS MEHbILIE 2
(pucynok /1.1)

3 13,4,6 ﬁorannHﬂnLHpannﬂBnnB Ommoka:
ApONobIaNoHKOMATIAION CnumkoM  JUIMHHOE
OnBmapBpOBPIIMBBIPAOBPAOP Ha3BaHHE
Br10apobIpaobipaopbla0pbIBOAPHI (pucyHoxk 1.2)

OBIIPOBPEINOPBIOPOBIAPBOBIPABO
bIpaospsroapsIBOpanBanBobIpaop
BnpsrpopaoapBoapoBpaosIBpaps
ABIBOIIapOBOBHIAOPHIAOPBIIBIOAPBO
PabiBpIIaBuapnoapuBpaBpaBpoaps
plOJIpapBeNanaBIBannanBanBanaanpp

4 |1,5,6,9 .Tennmuc Omuobka: Hassaune
HAYMHAETCA HE C
oykBsI (prcyHok /1.3)




[Tponomxenue TabauIbl 7

Ne | KD BxoaHble JaHHLBIE BrIxoaHbIe JaHHBIE

5 11,4,6,10 dutHec@ Ommuobka: Hassauue
COJICP)KUT
HEOIyCTUMBIE
CUMBOJIBI
(pucynok /1.4)

6 |1,57 OmmoOka: Hazsanue
JOJKHO ~ COJIepKaTh
OykBbI (prucyHok /1.5)

7 11,58 OmmoOka: Hazsanue
JOJKHO ~ COJIepKaTh
OYKBBI

8 11,59 Ommubka: Ha3anue
JIOJDKHO ~ COZAEpIKaTh
OYKBBI

9 [1,5,7,8,9 OmmoOka: Hassanue
JOJKHO ~ COJIepKaTh
OYKBBI

10| 1,4,6,7 ITunarec? VcmeniHo

11 11,4,6,8 Ho-itora VYcnemso

12 11,4,6,9 Cwul. TpeHHpOBKa VYcnemso
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HOHY‘ICHHBIC PE3YIbTATBI TCCTUPOBAHUA COOTBCTCTBYIOT TpC6OBaHI/IHM, qTo

TOBOPHT O KOPPEKTHOM pabOTe KIMCHTCKON YacTH IPUIIOKCHHS.

4.2.2 Mony/ibHOe TeCTHPOBaHME

B xone BbBITIONIHEHHS] MOJYJIBHOTO TECTUPOBAHUSI OB pa3pabOTaH TECTOBBIN

NPOEKT C HCIOoJb30BaHWeM OuOnmuoTekn TtectoB XUnit [16] u cpenctB cpensl

pa3pabotku Microsoft Visual Studio. Kox pa3pabdorannbix Unit-tectoB mpuBeieH B

MMPUITOKCHHUHA E. IInan MOAYJIBHOT'O TCCTUPOBAHUSA ITPUBCICH B Ta6HHHe 8.

Tabnuma 8 — [1nan MOAYIBHOTO TECTUPOBAHUS

I10JIB30BAaTCIA

Oxumaemplii | AKTyaJIbHbII
Tect Onucanue
pe3yJabTart pe3yabTart
RegisterOk [TpoBepka [Ipotinen [Ipoiinen
MPaBUILHON  paboOTHI
BBITIOJIHCHUS
perucTpanuu




[Tponomxenue TabauIbl 8
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Tect Onucanue

OxugaemMplil | AKTyaJIbHbIN
pe3yJibTaT pe3yJbTaT

MPaBUIBHON PabOTHI
aBTOpHU3ALIUU
I10JIb30BATENS, B
pe3yJibTaTe KOTOpPOU
I10JIb30BATENIO0
JOJKEH OBITH
IIPEIOCTABIIEH TOKEH
JocTyna

LoginReturnToken ITpoBepka [Mpoiinen [Mpoiinen

MpaBWIbHON paboThI
BBITIOJIHCHUS
OOHOBJIGHUSI JTaHHBIX
110JIb30BATENS

UpdateOk [TpoBepka [poiinen [poitnen

NPaBUIBHON PabOTHI
BO3BpAILCHHS JAaHHBIX
H0JIb30BaATEIS

GetProfile_ReturnsOk ITpoBepka I[Mpoiinen [Mpoiinen

NPaBUIBHON PabOTHI
00aBJIECHUS
TPEHUPOBKHU B
n30paHHbIE
MIOJTb30BATEIS

AddFavoriteWorkout_ReturnsOk ITpoBepka [Mpoiinen [Mpoitnen

MIpaBWIbHON paboThI
yAaneHus
TPEHUPOBKU u3
M30paHHBIX
10JIb30BATENS

RemoveFavoriteWorkout_ReturnsOk | ITposepka I[Mpoiinen [Mpoitnen

Ha pucynke 30 mnpuBeaeHsl pe3yiabTaThl BBITTOJHCHHUS

TCCTUPOBAHU.

O6ospesaTens TecTos
> »-Cre L6/@6|®0| R-EHE % -

3anyck TeCTOB 3aBepllieH: TECTOB 3anylleHo B 2,4 « 6 (NpoiiaeHo: 6, He npoiigeno: 0, nponyweto: 0).

TectupogaHue JOnvrensH...  Npu3Hakn CooblueHre 06 olwmbke
4 @ SportApi.Tests (6)
4 @ SsportApiTests (6)

4 @ AuthControllerTests (6)
@ Add FavoriteWorkout_ReturnsOk
] GetProfile_ReturnsOk
] LoginReturnToken 116 mc
] RegisterOk 219 mc
@ RemoveFavoriteWorkout_ReturnsOk 1.5¢
@ UpdateOk 141 mc

Pucynok 30 — Pe3ynbTaThl BEINOTHEHHS] MOAYIbHBIX TECTOB

MO/IYyJIBHOTO
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B xone BbINOJHEHUS MOAYJIBHOTO TECTUPOBAHUSI OLIMOOK B KOJI€ CEpBEPHOM
4acTH He ObIO 0OHApYKEeHO. M3 MOIyYeHHBIX pe3yIbTaTOB MOXHO CHIE€JIATh BHIBOJ O

KOPPEKTHOM paboTe METO/I0B, TaK KaK T€CThl ObUIM YCIEIIHO PO ICHBI.
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5 KoutpoJab kauecTBa
5.1 OO0ocHoBaHue BHIOOPA METPUK KOJA

MeTpuku KoJla HCHOJB3YIOT JJIsi OIEHKM KauecTBa MPOTrpaMMHOTO
oOecrieueHus. Micnonp30BaHue METPUK JA€T MOHUMAHKE O CIOKHOCTH MPOTPAMMHOTO
npoaykra, o0 oObeMe TpojelaHHOW paboThl W O YCWIHSX pa3paboTyuka,
NIPHJIOKEHHBIX B TIporiecce pa3padboTku [17].

JUIsi OLIEHKM KauyecTBO TMPWIOKEHUS JUIsl TPEIOCTaBICHUS MPOrpamMm
CIIOPTUBHBIX TPEHHUPOBOK OYIyT HCIOJIB30BAThCS OJHHU W3 HW3BECTHBIX METPHUKHU
Xoncrena u YenuHa.

Mertpuka XoJicTe1a BRIYUCISIETCS HA OCHOBE aHaJlM3a YMCiia CTPOK U DJIEMEHTOB
UCcXoaHOTO Kosa. OHa MO3BOJISIET OIICHUTH pa3Mep U 00HEM MPOTrpaMMBbI, TAKKE C €€
IIOMOIIBIO MOYKHO OIICHHTH BpeMs pa3paborku [18].

Metpuka YennHa TMO3BOJAET OLEHUTH KA4€CTBO OTHECIBHBIX MOMIYJIEH

IpOTpaMMBbI ¢ TIOMOIIBIO aHAITM3a TIEPEMEHHBIX CIHCKa BBOAa-BbIBoa [19].
5.2 OueHka kayecTBa NPOrpaMMHOI0 K02
5.2.1 Metpuka XoJjcrena

Metpuku Xojacrema ObiM mocuuTanbl s meroma AddToFav  kiacca
UserRepository. DtoT MeToj peaau3yeT 100aBlIeHUE IMOJb30BaTEIEM TPEHUPOBKH B
nu3bpannbie. Kon Metona npeacrasiiex B iuctunre B.17 npunoxenus B.

st pacuera MeTpuk XoJjcTelna HEOOXOIUMO IMOCYHUTATh 4 XapaKTePUCTUKHU
IpOrpaMMHOr0 KoJia: ciioBaphb mporpammbl (N), mmuHa nporpammbl (N), oObem
nporpammel (V), cioxaocTs mporpammbl (D). CrmoBapb mporpamMmbl COCTOUT U3
CYMMBI YHCJIa BXOXKJICHHUH MPOCThIX omepaTopoB (N1) M yucia BXOKIACHHUHA MPOCTHIX
orepan1oB (N2). JlinHa mporpaMMbl COCTOUT M3 CYMMBI OOIIIET0 KOJTHYECTBA MPOCTHIX
orneparopo (N1) u ob1iero konuyuecTBa mpocThix onepan10B (N2).

bbumn paccuuTaHbl cymMMa BXOXKJIEHHW U 00IIee KOJIMYECTBO ONEpPAaTOPOB U

OIlepaHJ0OB ISl MeToAa N00aBJIEHUs TPEHUPOBKU B M30paHHbIE. PacueThl MCKOMBIX



3HaYEHUH NpUBEJEHBI B Ta0amIE 9.

Taomuna 9 — PacyeTsl 3HaYeHU

Ne Oneparopbl Yucio onepaTtopoB Onepaunabl Yucsi0 onepanaion
1 public 1 AddToFav 1
2 void 1 userld 2
3 ( 8 workoutld 2
4 ) 8 user 4
5 int 2 _context.Users 1
6 var 2 u 4
7 = 9 u.FavoriteWorkouts 1
8 : 11 u.ld 1
9 Include 1 workout 4

10 FirstOrDefault 1 _context.Workouts 1

11 > 2 user.FavoriteWorkouts 2
12 ; 4
13 if 2
14 return 1
15 null 2
16 Find 1
17 ! 2
18 && 1
19 Contains 1

20 { 2

21 } 2

22 Add 1

Hroro: 65 Hroro: 23
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beun PaCcCUUTAHblI XAPAKTCPUCTHKHN MCTPUK XOHCTeﬂa C HCIIOJBb30BaAHHCM

NOJTyYEHHBIX 3HaUeHU. Pe3ynbrarel pacuera npuseneHsl B Tadmuue 10.

Ta6muma 10 — Metpuku Xosncrena

XapakTepucTuka 3Hauenue
Crosaps (n) 33

Jmna (N) 88

O6bem (V) 443,9
BrrancnurensHas cioxHocTh (D) 23
Yeumus (H) 10209,7
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BrruncneHHbie MeTpUKH XO0JICTEa UCIIOIB3YIOTCS JIUIS pacueTa KOMIUIEKCHOTO
IoKa3aTelrs KauecTBa kKoja. [Toka3zaTenb paccunThIBaCTCS MO CIeAyIOMEeH Gopmyiie:
MI = MAX(0, (171 - 5.2  In(V) - 0.23 * CC- 16.2 * In(LoC)) * 100 /171),
rae V — o0beM koga XoJcTeaa;
CC — nukioMaTHuecKast CII0KHOCTh KOJIa, SIBIISIOIIASACS CyMMOM TOYEK IPHHSITHS
pernieHust 1 0a30BOro MyTH;
LoC — koau4ecTBO CTPOK KO/Ia.
[ukmomarrnueckas cioxkaocTh (CC) MeTona paBHa 4, a KOJIMYSCTBO CTPOK KOJIa
(LoC) paBHo 14. TakuMm 00pa3oM KOMILICKCHBIM MOKa3aTelb kKadecTBa koma (MI)

paBeH 56, 3T0 03HaYaeT, YTO KOJI OTHOCUTEIILHO YI0OHO MOAIEPKUBATb.
5.2.2 Metpuxka Yenuna

Metpuka Yenuna Oyxmer paccumtana takxke aias meroga AddToFav kmacca
UserRepository, ko KOToporo HaxouTcs B IMCTUHTE 17 B ipritoskenuu /1.

Jlnst pacdera 3TOW METPUKH MHOXKECTBO MEPEMEHHBIX CITUCKA BBOJA-BBIBOJIA
pa30MBarOTCs HAa YETHIPE TPYIIIBI IO (HYHKIIMOHAILHOCTH:

— NIepEMEHHBIC, KOTOPbIE HE M3MEHSIOTCS, a CIIY)KaT KaK KOHTEHHEPHI s
naHHbIX (P);

- NIEPEMCHHBIC, U3MEHSIEMbIE B MPOLIECCE BBIMIOIHEHUS porpaMMsl (M);

- NIEpPEMEHHBIE, YIPABJISIONINE MTOTOKOM rporpammsl (C);

— NIepEMEHHBIE, KOTOPbIE HE HCIIONB3YIOTCS U HE UTPAIOT MPUHITUITHATHLHON
poiu (T).

Oc00EHHOCTBIO UCTIOIB30BAHUS ITOM METPHUKH SIBISETCS HEOOXOJUMOCTh YUeTa
NIEPEMEHHBIX B KQXKJIOU IPyTIIe, TOCKOJIbKY OHU MOTYT BBITIOJTHSTH HECKOJBKO 3a/1a4.

dopmyna pacueTa METpUKH UenrHa 3aUChIBACTCS B CIEAYIONIEM BUJIC:

Q=a1*P+a,*M+az;xC+ay*T,

rae a, a,, as, s, — BECOBbIE KOAP(HUIIUCHTHI.

3HavyeHus K03()PUIIMEHTOB CBSA3aHBI C BIUSHUEM, KOTOpasi OKa3bIBACT KaXK/ast
TpyIia TIepeMEeHHBIX Ha CIOKHOCTh mporpammbl. Hawbomnblee BiusHHE Ha

nporpaMmy OKasblBaeT rpymna nepemMeHHbXx C, mostomy ee Kod()PUIUMEHT paBeH
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a;=3. OcranbHble KO3PUIIMEHTH UMEIOT 3HaueHus: a;=1; a,=2; a,=0.5. Hecmotps
Ha TO, YTO TPYyIINa NEPEMEHHBIX | HE BIUAET Ha CI0XHOCTh MPOTPAMMBbI, €€ BECOBOM
ko3 uirieHT Oobllie HYJIS, TaK KaK OHA MOKET 3aTPYAHITh YTEHHUE MTPOTPaAMMBI.

Pacnpenenenue nepeMeHHBIX MO rpynnaM rmoka3aHo B Tadiuie 11,

Ta6muma 11 — Merpuka Yenuna

Ilepemennbie | [lonnas metpuka Yenuna

I'pynnsi P M C T

NMEPEMECHHBIX

IMepemennnie | userld, user, user,

B IpyIe workoutld, workout, workout, -
u, user.FavoriteWorkouts | user.FavoriteWorkouts

_context.Users,

_context.Workouts
3HayeHun 5 3 3 0
nepeMeHHBbIX
3HaueHHe Q=20
METPHUKH

[TonydyenHoe 3HaueHHE METPUKH TOBOPUT OO0 YMEPEHHOM CIIOKHOCTU KOJa

MCTOAA, YTO ABJIACTCA XOPOIIUM PC3YJILTATOM.
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6 Pacuer 0101keTa paspadboTku
6.1 IlnanumpoBaHue pa3padoOTKH M Oll€eHKA OKOI:KeTa

JUis TUTaHMpOBaHUSA M BU3yaJIM3alUU YIPaBICHUS 3aJadyaMy  pa3pabOTKu
OPUJIOKEHUST NIl MPEAOCTaBICHUS MPOrpaMM CIOPTHUBHBIX TPEHUPOBOK Obliia
ucronb3oBana auarpamma ['anrta [20]. Juarpamma, nmpencraBieHHast Ha pucyHnke 31,

ObLTa TIOCTpOCHA B TIporpamme ProjectLibre.

[7 anp. 25 |14 anp. 25 [21 anp. 25 |28 anp. 25 |5 man 25 |12 nan 25 |19 nan 25 |26 man 25 |2 mran, 25 |8 wron, 25
o o 2 2 o = O o s T e =
# 06.04.2025

|16 Hrom. 25 |23 vrom. 25 |
nElchHnlceinklcyhickl

v
AHanuTr]50 %]WHTe pHET;KOMNbIOTEPBI
AnanuTuk[50 fs]:MHTepHeT;KoMNbrTE Db
AHANHTHEIBO %1 WHTeDHET;KomnbTe Dkl
MTHKIS0 %1 MHTe pHeT:KomnbroTeDbI

AnanuTnk[50 %1;Komnbrotepel

v

MporpammucT;HHTEpHET;KoMALIOTE PBI

HKIS0 %al:Mporpammuctl50 %1:AHTEpHET:KOMNBIOTE DI
f . [MporpammuctMiTeprer;Komnbiotepoi

NporpammucT:HHTE pHeT;KomAbIOTEPBI

HHTE DI epbl

v

MporpammucT:KoMnbloTeDk!

HTepHeTK epbl

HHTEpHETIK epbl

MporpaMmucT;HHTE pHeT;KoMAbIOTE PbI

v

TecTHpoBWHKMHTEDHET:KOMNbIOTE DL

ephbi
‘k TecTHpoBWHEK: KomnbroTe Dbl
[EEE— AanuTukI50 %1:TecTupoBwAKIS0 %1:KoMnbraTe Dbl

LT LK

Pucynox 31 — JIluarpamma ["anrta

3a mary Hauana pa3paboTku Obuio B3sATO 8 ampens 2025, nata okoHuaHus — 4
utoHst. OO01Ias MpoOIKUTEIHLHOCTD pa3pabOTKu cocTaBmia 41 JeHb.
UToOB! OLIEHUTH OKO/IKET pa3pabOTKH, ObLIM HA3HAYEHbI PECYPChl U CTOUMOCTh

WX UCTOJh30BaHms. Pecypcrl moka3ansl Ha pucyHke 32.

@ HazeBanne Tun CrangapTHaA CTaBKa CTaBKa CEEpXyPouHbIX
'i;:-,} AHANMTHK PaboTa 500 fuac 750 fuac
*‘_,} MporpaMMKUCT PaboTa 450 uac 675/4ac
'i;:-,} TECTHPOBLLIMK, PaboTa 320qac 430 quac
'i":-'} WMHTEpHET MaTepuan o]

@ KoMNERDTEpE! MaTepuan 0]

Pucynoxk 32 — JlanHble 0 pecypcax

Bcero 0Owu10 BBIACIICHO 27 3a1a4, OIMMHCAHHUC W CPOKH BBIIIOJIHCHUA KOTOPBIX

IPEICTaBICHBI HA PUCYHKE 33.
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HazBanue MpogonM... Hauano OKOHUBHHE
Hayano npoekTa 0 aHelt 08,04, 2025, 08:00 08.04,2025, 08:00
ElMocrasnoska Safa4n u ananns Tpebosammil 5 aneil 08.04.2025, 08:00 14.04.2025, 17:00
MocTaHoBKS 330844 1 neHs 08.04.2025, 08:00 08.04.2025, 17:00
AHEMMS CUCTEM BHANOMMHHOMD HASHAHEHNS 1 aenb|09.04, 2025, 08:00 09.04,2025, 17:00
DopMYNMPoEKE TPEBOBEHMA 1 nexs 10.04.2025, 08:00 10.04.2025, 17:00
Brifop 1 obocHoBaHHe TexHonarki 1 penb|11.04.2025, 08:00 11.04.2025, 17:00
TnaHupoBaHie paspabioTki W oueHka BromweTa 1aeHb 14.04.2025, 08:00 14.04.2025, 17:00
CNpoekTHpoBanke NPWIOMHERNA ONA NPEOOCTaBNSHHA NPOrPaMM CNOPTHBHLIX TPEHHPOBOK 9 aueil 15.04.2025, 08:00 25.04.2025, 17:00
ADXUTEKTYDA NMDMAOHKEHNA 2 AHedi| 15.04.2025, 08:00 16.04.2025, 17:00
ENpoexkTupoBaHue CTPYKTYP A3HHBIX 3 pueil 17.04.2025, 08:00 21.04.2025, 17:00
KoHuenTyaneHas mogens Basel 4aHHeIx 2 aHeit| 17,04, 2025, 08:00 18.04,2025, 17:00
Norudeckan Mofens Basel AaHHLIX 1neHs 21.04.2025, 08:00 21.04.2025, 17:00
MPOEKTHMPOBAHME NOMBE30BATENBCKOD MHTEPdEeca 1 aenb | 22.04.2025, 08:00 22.04,2025, 17:00
MpoeKTUPOBAHNE KNACCOE NDUNOHKEHUS ANA NPEAOCTABNEHWSA NPOrPaMM CNOPTUEHBIX TPEHUPOBOK 3 aHeit| 23.04. 2025, 08:00 25.04.2025, 17:00
EPeannsauma NPUIOMEHHA ONA NPEOOCTaBNEHHA NPOrPaMM CNOPTHBHLIX TPEHHPOBOK 11 greil 28.04.2025, 08:00 12.05.2025, 17:00
Peanusauma Basel AaHHLX 1 aeHb|28.04.2025, 08:00 28.04.2025, 17:00
Peanvsalna cepBepHoit YaCTH NPHNoHEHA 4 aHeit 29,04, 2025, 08:00 02.05,2025, 17:00
PEANM3ALAA KNMEHTCKOA Y3CTH MPMAOKEHNA 4 nHef 05,05, 2025, 08:00 08.05.2025, 17:00
Peanvsauma MHTepdeica npunomeHia 2 anedt 09,05,2025, 08:00 12.05.2025, 17:00
EKOHT ponb Ka4eCcTBa NPUI0MEHHA 8 nxeil 13.05.2025, 08:00 22.05.2025, 17:00
OBocHoBaHUE BEIBOPa PEMIMMA TECTMPOBAHUA M METDHK KOS 2 aHeit|13.05.2025, 08:00 14.05.2025, 17:00
ETecrnposanne NPUI0XEHNA ONA NPEQOCTABNEHNA NPOrPaMM CNOPTHBHBIX TPEHNPOBOK 4 el 15.05.2025, 08:00 20.05.2025, 17:00
DYHKLMOHENEHDE TECTUPOBHUE 2 aHeit| 15.05.2025, 08:00 15.05.2025, 17:00
MogynbHoe TECTHMPOBaHHE 2 anedt| 19,05, 2025, 08:00 20.05.2025, 17:00
OueHKaE Ka4eCTBa NPOrPaMMHOTD KoAa 2 aHeit| 21.05.2025, 08:00 22.05.2025, 17:00
OdopmaeHHe NOACHUTENEHON 3aMMCKH 8 aHeit 23,05, 2025, 08:00 03.06.2025, 17:00
KoHeu npoekTa 0 aHeii 04.06,2025, 08:00 04.06.2025, 08:00

Pucynok 33 — IlnanupoBanue pazpaboTku

OHeHKa ACHCI)KHLIX 3aTpaT II0 3aJadaM p33pa6OTKH npcacTraBjiCcHa Ha

pucynke 34.

Hazsanne OCcTaBWancA CTONMOCT b
Haudano npoekTa 0,00
CNMocrasxnoska safaun u ananns Tpebosanmi 10000,00 £
MNocTaHoBKa 3340844 2000,00 &
AHEMM3 CHCTEM SHANOMMHHOMO HASHAYEHMA 2000,00 &
DOPHYNHPOBKE TpeboBaHMA 2000,00 B
Bribop 1 0B0CHOBEHWE TEXHONOrMi 2000,00 B
MnaH1poEaHe paspaboTki M oLEHKE BOOWETE 2000,00 &
ElMpoekTHpOBaHKE NPUIOMEHHA N8 NPpenocTaBNeHHA NPOrpaMM CNOPTHBHLIX T PEHHPOBOK 3280000 P
APXWUTEKTYPa NPUNOHEHWA 7200,00 B
ElMlpoekTHpoBanle CTPYKTYP OaHHBIX 11200,00 P
KoHuenTyansHas Mogens Dasel AaHHEX 7600,00 £
Noruyeckan Mogens Gasel 4aHHbIX 3500,00 &
MpoeKTHMPOBaHWE NOME30BaTENECKOrD MHTEpdelca 3600,00 £
MPOeKTMPOBAEHWE KNACCOB NPMACHKEHNA ANA NPEAOCTEENEHWA MPOrPaMM CNOPTUBHEIX TPEHWPOBOK 10800,00
EIPeannsayma NPUAOMEHNA ONA NPEOOCTABAEHHA NPOrPpaMM CNOPTHEHDLIX TPEHHPOBOK 3960000 £
PeanuzaLma Basel AaHHsX 3600,00 &
PEanuzalumMa CepEEPHOI Y3CTH NPMIOHEHUA 14400,00 B
P2anuzaLma KNIMEHTCKOM YaCTH NMPUNCHKEHHA 14400,00 B
Peannzawia mHTepdeica npunoskeHna 7200,00 B
EKonT ponbk KavecT Ba NPUNOXEHHA 2192000 P
OBocHoBaHKe BeIfopa PEMMME TECTMPOBAHWA M METPUK KOAA 5120,00 £
ElTecTnpoBaHHE NPHNOMEHHA ONA NPEOOCTABNEHHA NPOrPaMM CIOPTHBHBIX TPEHHPOBOK 1024000 £
DYHKLMOHANEHOE TECTMPOBaHHe 5120,00 &
MoaynbHoe TECTMPOBaHWE 5120,00
OLeHKa Ka4eCTEa NPOrPaMMHOND Koaa 6560,00 £
OhOPMIEHME MOACHUTENBHON 3EMMCKK 10160,00 &
KoHew npoekTa 0,00

Pucynok 34 — Onenka 0ropxeTa

[To pesynbraram OIEHKM OOJDKETHI OOIIasi CyMMa JIEHEKHBIX 3aTpar Ha

pazpabotky coctaButT 114480 pyOnei.
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3aKjouYeHue

B xone BbINONHEHUS BBIMYCKHOW KBaTM(DUKAIMOHHOW palbOThl  OBLIO
pa3paboTaHO M PeaTM30BaHO MPHUIOKEHUE, MPEIHASHAYCHHOE IS TPEIOCTABICHUS
POTPaMM CTIOPTUBHBIX TPEHUPOBOK.

Ha srane anamm3a TpeGoBaHMI OBLIO MPOBEACHO HCCIIECIOBAHUE MPEIMETHOU
00JaCTH, BBITIOTHEH CPAaBHHUTEIBHBIM aHAJIM3 CHUCTEM-aHAJIOTOB, TakKXKe ObLIH
ompenienieHbl  (yHKIHMOHAJIbHBIE W He(YHKIMOHAJIbHBIE  TpeOOBaHUS K
pa3pabaTbiBaeMOMY MPUIIOKEHUIO.

Bri1o npoBeieHO MIIaHUPOBAHUE U OIIEHKA OIOXKeTa pa3pabOTKU MPUIOKECHHUS.
B pe3ynbpTaTe BBINIOJHEHHBIX PAcdeTOB TMpeEArojaraeMbie PacxXoJbl Ha Peaau3alinio
npuiioxeHus: coctaBunu 114480 py6ieit, a o0uas npoaoIKUTENbHOCTh BCEX 3TANOB
pa3paboTku cocraBuia 41 neHb.

B pesynprare mnpoBemeHWs STanma NPOSKTUPOBAaHHUS ObUIM pa3paboTaHBI
KOHIICTITyaJIbHAsI M JIOTMYECKass MOJAeNH 0asbl JaHHBIX, OMpEIEIcHa apXUTEKTypa
TIPUIIOKEHUS, BBIJICTICHBI KJIACCHI CEPBEPHON YaCTH U MPOAHATN3UPOBAHBI TPEOOBAHMUS
K UHTEpeicy.

Pa3paboTka mpunoxkeHus Ui TPEIOCTaBICHUS MPOTPaMM  CIHOPTHUBHBIX
TPEHHPOBOK BKIIIOUMJIA peann3annio 0a3nl qaHHbix B Microsoft SQL Server, coznanue
CEPBEPHOTO MPHUJIOKEHUS B MOHOJUTHOM apXUTEKTYPHOM CTHJIE C WCITOJIb30BAaHUEM
ASP.NET Core B cpeae Microsoft Visual Studio, a Takxe pa3paboTKy KIUSHTCKOTO
npuiioxenus B cpeae Apache NetBeans.

OTtam  OTMAagKh W TECTUPOBAHHS TPUIIOKCHHS BKIIOUWI TMPOBEIACHUE
GYHKIMOHATBHOTO U MOAYJBHOTO TECTHPOBaHUS. MOAYIbHOE TECTUPOBAHUE OBLIO
IPOBEJCHO ¢ UCMOb30BanueM Oubmmrorexku XUnit B cpexe Microsoft Visual Studio.
Pe3ynbTaThl TECTHpPOBAaHUS TOATBEPIMIA KOPPEKTHYIO PabOTy MPHIOXKEHHS U €ro
COOTBETCTBHE (PYHKIIMOHAIBHBIM TPEOOBAHHSIM.

Ha ctagum KOHTpOJsI KadecTBa OBUT MPOM3BEACH pacdyeT METPUK XOJCTenaa,
YennHa ¥ KOMIUIEKCHOTO IMOKA3aTeNs KAYeCTBa KOJ/1a, KOTOPHIE TIPOJAEMOHCTPUPOBAITH

Hazmemamuﬁ YPOBCHDb Ka4CCTBaA pa3pa60TaHHOr0 IMPUITOKCHUA.
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Takum  oOpa3oM, TJaBHas  LEdb  BBIMYCKHOW  KBaIM(PUKALMOHHON
paboThl — pa3paboTKa MPUIOKEHUS 1 MPEAOCTABIEHUS IMPOrpaMM CIHOPTUBHBIX
TPEHUPOBOK — ObUIA YCHEIIHO JOCTUTHYTA, U BCE ITOCTABJICHHBIE 3a/1a4M BBIIIOJIHEHBI,
Pa3paboTanHoe mNpuUIOKEHHWE JTEMOHCTPUPYET BBICOKMI YpPOBEHb KauecTBa M

IMOJTHOCTBIO COOTBCTCTBYCT IIPCABABIICHHBIM Tpe6OBaHI/I$IM.
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b/l (baza maHHbIX) — 5TO UMEIOIas HA3BAaHUE COBOKYITHOCTh JaHHBIX, KOTOpAas
OTpa)kaeT COCTOSIHME OOBEKTOB M MX OTHOLICHHH B paccMaTpUBAaEMON MpeaMETHOU
00JacTH.

MET — meTabonuuecKkuii SKBUBAJICHT, OIEHUBAETCA KaK YHEPTonoTpeOsICHUE
JTAHHOM  JIeSITeIbHOCTH, JIeJICHHOE Ha »JHepromorpedinenue mnokos: 1 MET
cootBeTcTBYeT 3,5 Mi1 O2/Kr/MUH.

CYBJ (Cucrema ympaBieHusi 0Oa3aMd JaHHBIX) — OTO COBOKYIHOCTh
MPOTrPAMMHBIX U JTUHTBUCTHYECKUX CPEJICTB OOIIEro WK CIENHUaTbHOTO HAa3HAYCHNUS,
00eCIeynBaroIIMX yIpPaBIeHUE CO3JaHUEM U UCIIOJIb30BaHUEM 0a3 JaHHBIX.

API (Application Programming Interface) — Habop roToBbIX KJIaccoB, PYHKIIHIA,
Npoueayp, KOHCTAaHT M CTPYKTYp, MPEIOCTABISIEMbIX MPUIOKEHUEM HIH
OTEPAIIMOHHON CHUCTEMOM JUIsl HCIOJB30BaHUS BO BHEIIHUX MPOTPAMMHBIX
MPOAYKTax.

REST (Representational State Transfer) — 310 apxXuTekTypHas KOHICIIIIHS,
ompenenstonias HabOp OrpaHMYEHUA JJI1  TMOCTPOCHHUS  MacIITaOUpPyEeMBIX
pacnpeneneHnubix cucreM. OcHoBHble mnpuHnunamu REST sBusgercs pecypcHo-
OpUEHTHPOBaHHAsI apXUTEKTypa, ucmnojibzoBanue cranaaptHeix HTTP-meronoB mis
MaHUMYJIALUY peCypcaMi, repeaya JaHHbIX 0€3 COXpaHEHHUs COCTOSIHUS Ha CEPBEPE,
yHUGUIUPOBAHHBIN UHTEp(dEIC ToCTyIIa.

NET — »10 mnardpopma g pa3pabOTUMKOB, COCTOSALIAS U3 MHCTPYMEHTOB,
SI3BIKOB TIPOTPAMMUPOBAHHS W OMOJMOTEK MJIsi CO3/IaHUS MHOMKECTBA PA3THUHBIX
tunoB npuioxeHuit. ASP.NET Core pacmupsier matrdopmy paszpadorunka .NET
WHCTPYMEHTaMH M OHOJIUOTEKaMU, CIEHHAIBHO MPETHa3HAYEHHBIMU JIJIS CO3JIaHMS

BEO-TIPUIIOKCHHI.
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Ta6muna b.1 — AtpubyTsl cymnoctu «Ilonb30BaTenny

HUnentuduxarop | ConepxkarejbHOe Tun ganneix | Pasmeprnocts | O0JacTb aonyctuMbix | Boamoxknocts | Pons | Ilpumep

cTosI6ua onucaHue 3HAYEHUI 3nauyenus Null

ID YHUKaIBHBIH integer 10 0-9 HET PK 1245
uaeHTuduKaTop
MI0JIb30BATENS

Nwms WNmsa  monb3oBarens B | varchar 255 a-zA-z0-9. - HET user_123
cucTeMe

[Mapons [Mapons mons3oBaTens varchar 255 a-zA-z0-9._-1?7@*+ HET Parol123!

JlaTta poxneHus Jata poxmenus | date 01.01.1950- Ia 14.04.2000
MOJIF30BATENS 01.01.2020

Bec Bec mons3oBarens integer 3 0-9 na 75

Poct Poct nonw3oBarens integer 3 0-9 Ja 175

Tabnuna b.2 — AtpulyThl cymuocTH « TpeHupOoBKa

HUnentuduxarop | Conep:karesbHOe Tun nannbix | Pazmepnocre | O6aactb aonycTuMbIx | Bo3moxkHOCTB Poas | Ilpumep

€T0JI01A onucanue 3HAYeHHI 3navyenus: Null

ID YHUKaIbHBIH integer 10 0-9 HET PK 1245
uaeHTuduKaTop
TPEHUPOBKH

HanmveHnoBanue HazBanue TpeHUpOBKH varchar 255 a-1 A-510-9., - HET Mora 2.0

Onucanue Onucanue TpeHUpOBKH | varchar 500 a-zA-z0-9 ., - HET Jlerkasg TpeHHUpPOBKa

JUTSL 3apSIIKH

[IpomomkurensHO | [IpoMOIKUTETHFHOCTE integer 10 0-9 HET 15

CTh TPEHUPOBKH B MUHYTaX

Buneoccouika CcpUika Ha BUAeo3anuch | varchar 255 a-zA-z0-9. -~?@:/#& | mer https://rutube.ru/
TPEHUPOBKH =

3nayenne MET 3HavyeHne MET | real 10 0-9 HET 3.2
TPEHUPOBKH
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Tabnuma b.3 — AtpulyTsl cynHocTH «IIporpamma TpeHHPOBOK»

HUnentuduxarop | ConepxkarejbHOe Tun ganneix | Pasmeprnocts | O0JacTb aonyctuMbix | Boamoxknocts | Pons | Ilpumep
cTosI6ua onucaHue 3HAYEHUI 3nauyenus Null
ID YHUKaIBHBIH integer 10 0-9 HET PK 1245
uaeHTuduKaTop
IpOrpaMMbl TPEHUPOBOK
HanmveHnoBaHue Hassamme mporpammsl | varchar 255 a-1 A-50-9., - HET Wora TUTS
TPEHUPOBOK HAYMHAOIINX
Onucanue Omnucanue mporpammel | varchar 500 a-zA-z0-9 ., - HET Jlerkue TpPEHUPOBKH
TPEHUPOBOK Ha KX/IbIi JeHb
Tabmuua b.4 — Atpu0OyThl cymHocTH «30paHHbIe TPEHUPOBKI
Nnentuduxarop | CogepaxarenbHoe Tun ganneix | Pasmeprnocts | O0JacTb AonycTuMbix | BozmoxHOCTB Poar | Ilpumep
crosi6ua onucaHue 3HAYeHUil 3navenns Null
ITonp3zoBatenslD | YHUKANBHBIH integer 10 0-9 HET PK, 1245
uaeHTuduKaTop FK
TIOJIE30BATEIIS
Tpenuposkal D YHUKaIbHBIN integer 10 0-9 HET PK, 1245
uaeHTuduKaTop FK
TPEHUPOBKH
Tabnuua b.5 — ATpuOyThl cymHOCTH « CIUCOK TPEHUPOBOK MTPOTPaMMBbD»)
HUnentuduxarop | ConepxkarejbHOe Tun ganneix | Pa3meprnocts | O0JacTb AonycTuMbix | Bo3amoxkHOCTB Poar | Ilpumep
cToJI0na onmHcaHue 3HAYeHMit snavenusi Null
IIporpamma YHUKaNbHBIN integer 10 0-9 HET PK, 1245
TperupoBkulD uaeHTu(UKaTop FK
pOrpaMMBbI TPEHHPOBOK
Tpenuposkal D YHUKaIbHBIN integer 10 0-9 HET PK, 1245
uaeHTuduKaTop FK
TPEHUPOBKH
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IIpunoxkenue B
(o0s13aTesIbHOE)

JIMCTHHI cepBepHOIl YaCTH MPUJIOKEHUS
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JIuctunr B.1 — ®aitn AuthController.cs

using Microsoft.AspNetCore.Authorization;
using Microsoft.AspNetCore.Mvc;

using SportApi.Models;

using SportApi.Services;

namespace SportApi.Controllers
{
[ApiController]
[Route ("api/auth™) ]
public class AuthController : ControllerBase

{

private readonly UserService userService;

public AuthController (UserService userService)
{

_userService = userService;

}

public class LoginRequest

{
public string username { get; set; }
public string password { get; set; }
public string? role { get; set; }

}

[HttpPost ("login") ]
public async Task<IActionResult> Login ([FromBody]
LoginRequest request)

{

try
{
var result = await
_userService.LoginAsync (request.username, request.password);
return Ok (new { Token = result.Token, UserId =

result.UserId });
}

catch (UnauthorizedAccessException ex)
{
return Unauthorized (ex.Message) ;
}
}

[HttpPost ("register") ]
public async Task<IActionResult> Register ([FromBody]
LoginRequest request)
{
try
{

awalt userService.RegisterAsync(request.username,
request.password, request.role);
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return Ok ("Permcrpaumsa nopoujia ycHoemHo.");
}
catch (ArgumentException ex)

{

return BadRequest (ex.Message) ;

[Authorize]
[HttpPost ("{userId}/favorites/add") ]
public async Task<IActionResult> AddFavoriteWorkout (int
userId, int workoutId)
{
try
{
await userService.AddFavoriteWorkoutAsync (userld,
workoutId) ;
return Ok ("TpeHuporRka nobOarjieHa B muz3OpaHHOe.");
}
catch (KeyNotFoundException ex)
{
return NotFound (ex.Message) ;
}

catch (InvalidOperationException ex)

{

return BadRequest (ex.Message) ;

[Authorize]
[HttpPost ("{userId}/favorites/remove") ]
public async Task<IActionResult> RemoveFavoriteWorkout (int
userId, int workoutId)
{
try
{
await
_userService.RemoveFavoriteWorkoutAsync (userId, workoutId);
return Ok ("TpeHMpPOBKa yIajieHa u3 u3O0paHHOTO.");

}
catch (KeyNotFoundException ex)

{

return NotFound (ex.Message) ;

[Authorize]

[HttpPost ("{userId}/update-profile") ]

public async Task<IActionResult> UpdateProfile (int userlId,
[FromBody] ProfileUpdateRequest request)

{
try



awalt userService.UpdateProfileAsync (userId,

request) ;
return Ok ("llpodune obHOBJEH.") ;

}
catch (KeyNotFoundException ex)

{
return NotFound (ex.Message) ;
}
}

public class ProfileUpdateRequest

{
public DateTime? dateOfBirth { get; set; }
public float? weight { get; set; }
public float? height { get; set; }

}

[Authorize]
[HttpGet (" {userId}") ]
public async Task<IActionResult> GetProfile(int userId)
{
try
{
var profile = await
_userService.GetProfileAsync (userId) ;
return Ok (profile);

}
catch (KeyNotFoundException ex)

{

return NotFound (ex.Message) ;

}

}

Jluctunr B.2 — daiin Repository.cs

using Microsoft.EntityFrameworkCore;
using SportApi.Models;

namespace SportApi.Controllers

{

public interface IRepository<T>
{
T GetById(int id);
IEnumerable<T> GetAll () ;
void Add(T entity);
void Update (T entity);
void Delete (T entity);
void Save ()

}
public class WorkoutRepository : IRepository<Workout>



private readonly WorkoutContext context;

public WorkoutRepository (WorkoutContext context)
{

_context = context;

public Workout GetById(int id) =>
_context.Workouts.Find(id);

public IEnumerable<Workout> GetAll () =>
_context.Workouts.ToList () ;

public void Add(Workout workout) =>
_context.Workouts.Add (workout) ;

public void Update (Workout workout) =>
_context.Workouts.Update (workout) ;

public void Delete (Workout workout) =>
_context.Workouts.Remove (workout) ;

public void Save () => context.SaveChanges();

public class WorkoutProgramRepository
IRepository<WorkoutProgram>

{

private readonly WorkoutContext context;

public WorkoutProgramRepository (WorkoutContext context)
{

_context = context;

public WorkoutProgram GetById(int id)
{
return context.WorkoutPrograms
.Include (p => p.Workouts)
.FirstOrDefault (p => p.Id == id);

public IEnumerable<WorkoutProgram> GetAll ()
{
return context.WorkoutPrograms
.Include(p => p.Workouts)
.ToList () ;

public void Add (WorkoutProgram program)
{
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_context.WorkoutPrograms.Add (program) ;

}

public void AddWorkout (int programId, int workoutId)
{
var program = _context.WorkoutPrograms
.Include(p => p.Workouts)
.FirstOrDefault (p => p.Id == programld);

if (program == null) return;

var workout = context.Workouts.Find(workoutId);
if (workout != null &é&
'program.Workouts.Contains (workout) )
{
program.Workouts.Add (workout) ;
}
}
public void RemoveWorkout (int programlId, int workoutId)
{
var program = context.WorkoutPrograms
.Include (p => p.Workouts)
.FirstOrDefault (p => p.Id == programld);

if (program == null) return;

var workout = context.Workouts.Find(workoutId);
if (workout != null &é&
program.Workouts.Contains (workout))

{

program.Workouts.Remove (workout) ;
}
}

public void Update (WorkoutProgram program)
{

_context.WorkoutPrograms.Update (program) ;

}

public void Delete (WorkoutProgram program)

{

_context.WorkoutPrograms.Remove (program) ;

}

public void Save()

{

_context.SaveChanges() ;
}
}

public class UserRepository : IRepository<User>

{



private readonly WorkoutContext context;

public UserRepository (WorkoutContext context)
{
_context = context;
}
public User GetById(int id)
{
return context.Users
.Include (u => u.FavoriteWorkouts)
.FirstOrDefault(u => u.Id == id);
}
public User GetByUsername (string username)
{
return _context.Users.FirstOrDefault(u => u.Username
== username) ;
}
public IEnumerable<User> GetAll ()
{
return context.Users.ToList();
}
public void Add (User user)
{
_context.Users.Add (user) ;
}
public void Update (User user)
{
_context.Users.Update (user) ;
}
public void Delete (User user)
{
_context.Users.Remove (user) ;
}
public void AddToFav (int userId, int workoutId)
{
var user = context.Users
.Include(u => u.FavoriteWorkouts)
.FirstOrDefault (u => u.Id == userlId);

if (user == null) return;

var workout = context.Workouts.Find(workoutId);
if (workout != null &&
luser.FavoriteWorkouts.Contains (workout))

{

user.FavoriteWorkouts.Add (workout) ;

}

public void RemoveFromFav (int userId, int workoutId)

{
var user = context.Users
.Include (u => u.FavoriteWorkouts)
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.FirstOrDefault (u => u.Id == userld);
if (user == null) return;

var workout = context.Workouts.Find(workoutId);
if (workout != null &&
user.FavoriteWorkouts.Contains (workout))

{

user.FavoriteWorkouts.Remove (workout) ;

}
public void Save()
{

_context.SaveChanges() ;

}

Jluctunr B.3 — daiin Strategy.cs

using SportApi.Models;

namespace SportApi.Controllers

{

public interface IFilterStrategy<T>
{

IEnumerable<T> Filter (IEnumerable<T> items);

public class DurationFilter : IFilterStrategy<Workout>
{

private readonly int minDuration;

public DurationFilter (int minDuration)
{

_minDuration = minDuration;

public IEnumerable<Workout> Filter (IEnumerable<Workout>
items)

{

return items.Where(w => w.Duration >= minDuration);

public class KeywordFilter : IFilterStrategy<WorkoutProgram>
{

private readonly string keyword;

public KeywordFilter (string keyword)
{

_keyword = keyword?.ToLower () ;
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public IEnumerable<WorkoutProgram>
Filter (IEnumerable<WorkoutProgram> items)
{
return items.Where (program =>
program.Name?.ToLower () .Contains (_keyword) ==

true
program.Description?.ToLower () .Contains (_keyword)
== true
program.Workouts.Any (workout =>
workout.Name?.ToLower () .Contains (_keyword) ==
true ||
workout.Description?.ToLower () .Contains (_keyword) == true

)
) ;

public class MinWorkoutCountFilter
IFilterStrategy<WorkoutProgram>
{

private readonly int minWorkouts;

public MinWorkoutCountFilter (int minWorkouts)
{

_minWorkouts = minWorkouts;

public IEnumerable<WorkoutProgram>
Filter (IEnumerable<WorkoutProgram> items)

{

return items.Where(p => p.Workouts.Count >=
_minWorkouts) ;

}
}

public class FilterContext<T>
{
private IFilterStrategy<T> strategy;

public void SetStrategy(IFilterStrategy<T> strateqgy)
{

_strategy = strategqgy;

public IEnumerable<T> ApplyFilter (IEnumerable<T> items)
{

if ( _strategy == null)
{
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throw new InvalidOperationException("Filter
strategy is not set.");

}

return strategy.Filter (items);

}

JIuctunr B.4 — daitn WorkoutProgramsController.cs

using Microsoft.AspNetCore.Authorization;

using Microsoft.AspNetCore.Mvc;

using Microsoft.EntityFrameworkCore;

using SportApi.Models;

using SportApi.Services;

using static SportApi.Controllers.WorkoutProgramsController;

namespace SportApi.Controllers
{
[Route ("api/[controller]")]
[ApiController]
public class WorkoutProgramsController : ControllerBase
{
private readonly WorkoutProgramService
_workoutProgramService;
public WorkoutProgramsController (WorkoutProgramService
workoutProgramService)
{

_workoutProgramService = workoutProgramService;

}

// GET: api/workoutprograms
[Authorize]
[HttpGet]
public async
Task<ActionResult<IEnumerable<WorkoutProgram>>>
GetWorkoutPrograms ()
{
try
{
var programs = await
_workoutProgramService.GetAllWorkoutProgramsAsync () ;
return Ok (programs) ;
}
catch (Exception ex)
{
return StatusCode (500, $"Internal server error:
{ex.Messagel}l");
}
}

// GET: api/workoutprograms/{id}
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[Authorize]
[HttpGet ("{id}"™) ]
public async Task<ActionResult<WorkoutProgram>>
GetWorkoutProgram(int id)
{
try
{
var program = await
_workoutProgramService.GetWorkoutProgramByIdAsync (id) ;
return Ok (program) ;
}
catch (KeyNotFoundException ex)

{

return NotFound (ex.Message) ;
}
catch (Exception ex)

{

return StatusCode (500, $"Internal server error:
{ex.Messagel}l");

}
}

// GET: api/workoutprograms/filter
[Authorize]
[HttpGet ("filter") ]
public async
Task<ActionResult<IEnumerable<WorkoutProgram>>>
FilterWorkoutPrograms ([FromQuery] int? minWorkouts, [FromQuery]
string? keyword)
{
try
{
var filteredPrograms = await
_workoutProgramService.FilterWorkoutProgramsAsync (minWorkouts,
keyword) ;
return Ok (filteredPrograms) ;

}

catch (ArgumentException ex)

{

return BadRequest (ex.Message) ;

}

catch (Exception ex)

{

return StatusCode (500, $"Internal server error:
{ex.Message}");
}
}

public class WorkoutProgramDTO
{
public string Name { get; set; }
public string Description { get; set; }
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public ICollection<int> Workouts { get; set; } = new
List<int> () ;
}

// POST: api/WorkoutPrograms
[Authorize]
[HttpPost]
public async Task<ActionResult<WorkoutProgram>>
PostWorkoutProgram([FromBody] WorkoutProgramDTO workoutProgramDTO)
{
try
{
var workoutProgram = new WorkoutProgram
{
Name = workoutProgramDTO.Name,
Description = workoutProgramDTO.Description,
Workouts = workoutProgramDTO.Workouts
.Select (workoutId => new Workout { Id = workoutId
}) // Tpeobpazsyem ID B obbekTn Workout
.ToList ()
bi
var newProgram = await
_workoutProgramService.AddWorkoutProgramAsync (workoutProgram) ;
return CreatedAtAction (nameof (GetWorkoutProgram),
new { id = newProgram.Id }, newProgram) ;
}
catch (ArgumentException ex)
{
return BadRequest (ex.Message) ;
}
catch (Exception ex)
{
return StatusCode (500, $"Internal server error:
{ex.Message}");
}
}

// PUT: api/WorkoutPrograms/{id}
[Authorize]
[HttpPut ("{id}"™) ]
public async Task<IActionResult> PutWorkoutProgram(int id,
[FromBody] WorkoutProgramDTO workoutProgram)
{
try
{
await
_workoutProgramService.UpdateWorkoutProgramAsync (id,
workoutProgram) ;
return NoContent () ;
}
catch (KeyNotFoundException ex)
{



return NotFound (ex.Message) ;
}
catch (ArgumentException ex)
{
return BadRequest (ex.Message) ;
}
catch (Exception ex)
{
return StatusCode (500, $"Internal server error:
{ex.Message}l");
}
}

// [Authorize]
[HttpPost ("{id}/add") ]
public async Task<IActionResult> AddWorkout (int id, int
workoutId)
{
try
{
awalt workoutProgramService.AddWorkoutAsync (id,
workoutId) ;
return Ok ("TpeHMpoRka nobOarJjieHa B HOporpamMmy.");
}
catch (KeyNotFoundException ex)
{
return NotFound (ex.Message) ;
}
catch (InvalidOperationException ex)
{
return BadRequest (ex.Message) ;
}
}

// [Authorize]
[HttpPost ("{id}/remove") ]
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public async Task<IActionResult> RemoveWorkout (int id, int

workoutId)
{
try
{
await
_workoutProgramService.RemoveWorkoutAsync (id, workoutId);
return Ok ("TpeHMpOBKa yHaJjleHa M3 OpoTrpaMmmel.");

}
catch (KeyNotFoundException ex)

{

return NotFound (ex.Message) ;
}
}

// DELETE: api/WorkoutPrograms/{id}
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[Authorize]
[HttpDelete ("{id}") ]
public async Task<IActionResult> DeleteWorkoutProgram(int
id)
{
try
{
await
_workoutProgramService.DeleteWorkoutProgramAsync (id) ;
return NoContent ()
}
catch (KeyNotFoundException ex)
{
return NotFound (ex.Message) ;
}
catch (Exception ex)
{

return StatusCode (500, $"Internal server error:
{ex.Messagel}l");

}
}

}

JIuctunr B.5 — ®aiin WorkoutsController.cs

using Microsoft.AspNetCore.Authorization;
using Microsoft.AspNetCore.Mvc;

using Microsoft.EntityFrameworkCore;
using SportApi.Models;

using SportApi.Services;

namespace SportApi.Controllers
{
[Route ("api/[controller]")]
[ApiController]
public class WorkoutsController : ControllerBase
{
private readonly WorkoutService workoutService;
public WorkoutsController (WorkoutService workoutService)
{

_workoutService = workoutService;

}

// GET: api/workouts
[Authorize]
[HttpGet]

public async Task<ActionResult<IEnumerable<Workout>>>
GetWorkouts ()

{
try
{
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var workouts = await
_workoutService.GetAllWorkoutsAsync () ;
return Ok (workouts) ;

}

catch (Exception ex)

{
return StatusCode (500, $"Internal server error:
{ex.Message}l");
}
}

// GET: api/workouts/{id}
[Authorize]
[HttpGet ("{id}"™) ]
public async Task<ActionResult<Workout>> GetWorkout (int
id)
{
try
{

var workout = await
_workoutService.GetWorkoutByIdAsync (id) ;
return Ok (workout) ;

}

catch (KeyNotFoundException ex)

{

return NotFound (ex.Message) ;

}

catch (Exception ex)

{

return StatusCode (500, $"Internal server error:

{ex.Messagel}l");
}
}

// GET: api/workouts/filter
[Authorize]

[HttpGet ("filter™) ]
public async Task<ActionResult<IEnumerable<Workout>>>

FilterWorkouts ([FromQuery] int? minDifficulty, [FromQuery] int?
minDuration)

{
try
{

var filteredWorkouts = await
_workoutService.FilterWorkoutsAsync (minDifficulty, minDuration);
return Ok (filteredWorkouts) ;
}

catch (ArgumentException ex)

{

return BadRequest (ex.Message) ;

}

catch (Exception ex)



{

return StatusCode (500, $"Internal server error:

{ex.Messagel}l") ;

}

}

public class WorkoutDTO

{

}
//

public string Name { get; set; }

public string Description { get; set; }
public int Duration { get; set; }
public float MetValue { get; set; }
public string VideoUrl { get; set; }

POST: api/Workouts

[Authorize]

[HttpPost]

public async Task<ActionResult<Workout>>
PostWorkout ( [FromBody] Workout workout)

{

try
{

var newWorkout = await

_workoutService.AddWorkoutAsync (workout) ;

return CreatedAtAction (nameof (GetWorkout), new {

id = newWorkout.Id }, newWorkout);

}

catch (ArgumentException ex)

{

return BadRequest (ex.Message) ;

}

catch (Exception ex)

{

return StatusCode (500, S$"Internal server error:

{ex.Messagel}l");

}
//

}

PUT: api/Workouts/{id}

[Authorize]
[HttpPut ("{id}")]
public async Task<IActionResult> PutWorkout (int id,

[FromBody]
{

obwexTa.") ;

Workout workout)

if (id != workout.Id)
{

return BadRequest ("ID B 3anpoce He coBnazmaeT c ID
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try
{

await workoutService.UpdateWorkoutAsync (id,
workout) ;
return NoContent () ;
}
catch (KeyNotFoundException ex)
{
return NotFound (ex.Message) ;
}

catch (Exception ex)

{

return StatusCode (500, $"Internal server error:
{ex.Message}");
}
}

[HttpPost ("recommend") ]
public IActionResult RecommendWorkouts (double UserWeight,
string GoalType)
{
try
{
if (UserWeight <= 0 ||
string.IsNullOrEmpty (GoalType) )
{

return BadRequest ("HekOppeKTHEE IaHHBE
zanpoca.") ;

}

var recommendations =
_workoutService.GetRecommendedWorkouts (UserWeight, GoalType);
return Ok (recommendations):;
}
catch (Exception ex)
{
return StatusCode (500, $"Oumbka cepBepa:
{ex.Message}l");
}
}

// DELETE: api/Workouts/{id}
[Authorize]
[HttpDelete ("{id}") ]
public async Task<IActionResult> DeleteWorkout (int id)
{
try
{

awalt workoutService.DeleteWorkoutAsync (id) ;
return NoContent () ;

}
catch (KeyNotFoundException ex)
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{

return NotFound (ex.Message) ;
}
catch (Exception ex)
{
return StatusCode (500, $"Internal server error:
{ex.Message}l");
}
}

}

JIuctunr B.6 — ®aiin User.cs

namespace SportApi.Models
{
public class User
{
public int Id { get; set; }
public string Username { get; set; }
public string PasswordHash { get; set; }
public string Role { get; set; }
public DateTime? DateOfBirth { get; set; }
public float? Weight { get; set; }
public float? Height { get; set; }
public ICollection<Workout> FavoriteWorkouts { get; set; }
= new List<Workout>();

}
}

JIuctunr B.7 — ®aiin Workout.cs

using System.Text.Json.Serialization;

namespace SportApi.Models
{
public class Workout
{
public int Id { get; set; }
public string Name { get; set; }
public string Description { get; set; }
public int Duration { get; set; }
public float MetValue { get; set; }
public string VideoUrl { get; set; }

[JsonIgnore]

public ICollection<WorkoutProgram> WorkoutPrograms { get;
set; } = new List<WorkoutProgram> () ;

[JsonlIgnore]

public ICollection<User> FavoritedByUsers { get; set; } =
new List<User>();



}

Jluctunr B.8 — daiia WorkoutProgram.cs

using System.Collections.Generic;
using System.Text.Json.Serialization;
namespace SportApi.Models
{
public class WorkoutProgram
{
public int Id { get; set; }
public string Name { get; set; }
public string Description { get; set; }
public ICollection<Workout> Workouts { get; set; }
List<Workout> ()
}
}

JIuctunr B.9 — ®aiin WorkoutContext.cs

using Microsoft.EntityFrameworkCore;
using SportApi.Models;
namespace SportApi.Models
{
public class WorkoutContext : DbContext

{
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= new

public WorkoutContext (DbContextOptions<WorkoutContext>

options)
base (options)
{
}

public DbSet<Workout> Workouts { get; set; }
public DbSet<WorkoutProgram> WorkoutPrograms { get;
public DbSet<User> Users { get; set; }

}

Jluctunr B.10 — daitn WorkoutProgramFactory.cs

namespace SportApi.Models

{

public class WorkoutProgramFactory

{

private readonly WorkoutContext context;

set; }

public WorkoutProgramFactory (WorkoutContext context)

{

_context = context;

}

public WorkoutProgram CreateProgram(string name, string

description, List<int> workoutIds)

{



var workouts = context.Workouts.Where(w =>
workoutIds.Contains (w.Id)) .ToList () ;

if (workouts.Count != workoutIds.Count)
{
throw new ArgumentException ("HekoToOprEe TPEHUPOBKU
He cymecTByoT.");

}

return new WorkoutProgram

{
Name = name,
Description = description,
Workouts = workouts

i

}

public class WorkoutFactory

{

private readonly WorkoutContext context;

public WorkoutFactory (WorkoutContext context)
{

_context = context;

public Workout CreateWorkout (string name, string
description, int duration, float metValue, string videoUrl)
{
if (string.IsNullOrWhiteSpace (name))
{
throw new ArgumentException ("HazBaHUe TPEHUPOBKU
HEe MOXeT OBITh NYCTHEHM.") ;

}

if (duration <= 0)
{
throw new ArgumentException ("IIpoOoIXUTEJIEHOCTE
noJxHa OblThb OoJypume 0.");

}

if (!string.IsNullOrEmpty (videoUrl) &&
'Uri.IsWellFormedUriString (videoUrl, UriKind.Absolute))
{
throw new ArgumentException ("HemewvcTBuUTeJNbHASA
CChJIKa Ha BUOeo.");

}

return new Workout

{
Name = name,
Description = description,



Duration = duration,
MetValue = metValue,
VideoUrl = videoUrl

}s

}

JIuctunr B.11 — ®aitn TokenService.cs

using Microsoft.AspNetCore.Mvc;

using Microsoft.IdentityModel.Tokens;
using System.IdentityModel.Tokens.Jwt;
using System.Security.Claims;

using System.Text;

namespace SportApi.Services

{

public class TokenService

{

private readonly string secretKey;

public TokenService(string secretKey)

{

_secretKey = secretKey;

public string GenerateToken (int userId, string username)
{
var claims = newl]
{
new Claim(JwtRegisteredClaimNames. Sub,
userId.ToString()),
new Claim(JwtRegisteredClaimNames.UniqueName,
username),
new Claim(JwtRegisteredClaimNames.Jti,
Guid.NewGuid () .ToString())
}i

var key = new
SymmetricSecurityKey (Encoding.UTF8.GetBytes ( secretKey)):;
var credentials = new SigningCredentials (key,

SecurityAlgorithms.HmacSha256) ;

var token = new JwtSecurityToken (
issuer: "SportApi",
audience: "SportApiClient",
claims: claims,
expires: DateTime.UtcNow.AddHours (1),
signingCredentials: credentials
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return new
JwtSecurityTokenHandler () .WriteToken (token) ;
}
}
}

JIuctunr B.12 — ®aiin UserService.cs

using SportApi.Controllers;
using SportApi.Models;
using static SportApi.Controllers.AuthController;

namespace SportApi.Services

{

public class UserService

{

private readonly UserRepository repository;
private readonly TokenService _tokenService;

public UserService (UserRepository repository, TokenService
tokenService)

{
_repository = repository;
_tokenService = tokenService;

public async Task<(string Token, int UserId)>
LoginAsync (string username, string password)

{

var user = repository.GetByUsername (username) ;

if (user == null ||
'BCrypt.Net.BCrypt.Verify (password, user.PasswordHash))
{

throw new UnauthorizedAccessException ("HesepHoe
VIMS TIOJIb30BAaTEJId MM [HapoJib.");

}

var token = tokenService.GenerateToken (user.Id,

user.Username) ;
return (token, user.Id);

public async Task RegisterAsync(string username, string
password, string? role)

{

1f ( repository.GetByUsername (username) != null)

{

throw new ArgumentException ("Illolb30BaTesib C TaKUM
uMeHeM yxe cymecTtryeT.");

}
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var hashedPassword =
BCrypt.Net.BCrypt.HashPassword (password) ;

var user = new User { Username = username,
PasswordHash = hashedPassword, Role = role };

_repository.Add(user);

_repository.Save();

public async Task AddFavoriteWorkoutAsync (int userId, int
workoutId)

{

var user _repository.GetById(userId);
if (user == null)
{

throw new KeyNotFoundException ("IloJlb30BaTesIb HE

HaunmeH.") ;
}
if (user.FavoriteWorkouts.Any(w => w.Id == workoutId))
{
throw new InvalidOperationException ("TpeHUpoOBKa
yXxe pnofOaBJjieHa B mu30paHHOe.");

}

_repository.AddToFav (userId, workoutId);
_repository.Save();

public async Task RemoveFavoriteWorkoutAsync (int userId,
int workoutId)
{
var user = repository.GetById(userId);
if (user == null)
{
throw new KeyNotFoundException ("IloJlb30BaTEsIE HE
HavgeHn.") ;

_repository.RemoveFromFav (userId, workoutId);
_repository.Save();

public async Task UpdateProfileAsync(int userId,
ProfileUpdateRequest request)
{
var user = repository.GetById(userld);
if (user == null)
{
throw new KeyNotFoundException ("IloJlb30BaTesIb HE
HavzmeH.") ;



user.DateOfBirth = request.dateOfBirth;
user.Weight = request.weight;
user.Height = request.height;

_repository.Save();
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public async Task<object> GetProfileAsync (int userId)

{

var user = repository.GetById (userId);
if (user == null)

{

throw new KeyNotFoundException ("IloJlb30BaTesIb HE

HamvoeHn.") ;

return new

{
user.Username,
user.Role,
user.DateOfBirth,
user.Weight,
user.Height,
user.FavoriteWorkouts

}

JIuctunr B.13 — ®aiin UserService.cs

using SportApi.Controllers;
using SportApi.Models;
using static SportApi.Controllers.AuthController;

namespace SportApi.Services
{
public class UserService

{

private readonly UserRepository repository;
private readonly TokenService tokenService;

public UserService (UserRepository repository,
tokenService)

{
_repository = repository;
_tokenService = tokenService;

public async Task<(string Token, int UserId)>
LoginAsync (string username, string password)

{

TokenService

var user = repository.GetByUsername (username) ;



83

if (user == null ||
'BCrypt.Net.BCrypt.Verify (password, user.PasswordHash))
{
throw new UnauthorizedAccessException ("HerepHoe
VMS TIOJIb30BAaTEJIA MM HapoJb.");

}

var token = tokenService.GenerateToken (user.Id,
user.Username) ;
return (token, user.Id);

public async Task RegisterAsync(string username, string
password, string? role)
{
if ( repository.GetByUsername (username) != null)
{
throw new ArgumentException ("llop30BaTesib C TaKUM
MMEeHeM yxe cyumecTByeT.");

}

var hashedPassword =
BCrypt.Net.BCrypt.HashPassword (password) ;

var user = new User { Username = username,
PasswordHash = hashedPassword, Role = role };

_repository.Add (user);

_repository.Save();

public async Task AddFavoriteWorkoutAsync (int userId, int
workoutId)
{
var user = _repository.GetById(userId);
if (user == null)
{

throw new KeyNotFoundException ("llolb30BaTesb He

HavmeH.") ;
}
if (user.FavoriteWorkouts.Any(w => w.Id == workoutId))
{
throw new InvalidOperationException ("TpeHUpoBKa
yXxe pmofOaBJjieHa B u30paHHOEe.") ;

}

_repository.AddToFav (userId, workoutId);
_repository.Save();

public async Task RemoveFavoriteWorkoutAsync (int userId,
int workoutId)



Hanmgen.") ;
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var user = repository.GetById(userId);
if (user == null)
{

throw new KeyNotFoundException ("IloJlb30BaTenb He

_repository.RemoveFromFav (userId, workoutId);
_repository.Save();

public async Task UpdateProfileAsync(int userId,
ProfileUpdateRequest request)

{

Hanmgen.") ;

var user = repository.GetById(userId);
if (user == null)
{

throw new KeyNotFoundException ("IloJlb30BaTeNb He

user.DateOfBirth = request.dateOfBirth;
user.Weight = request.weight;
user.Height = request.height;

_repository.Save();

public async Task<object> GetProfileAsync (int userId)

{

Hamoen.") ;

var user = repository.GetById(userId);
if (user == null)
{

throw new KeyNotFoundException ("IloJlb30BaTEsIE HE

return new

{
user.Username,
user.Role,
user.DateOfBirth,
user.Weight,
user.Height,
user.FavoriteWorkouts
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Jluctunr B.14 — ®aitn WorkoutProgramService.cs

using SportApi.Controllers;

using SportApi.Models;

using Microsoft.EntityFrameworkCore;

using static SportApi.Controllers.WorkoutProgramsController;

namespace SportApi.Services
{
public class WorkoutProgramService
{
private readonly WorkoutProgramRepository repository;
private readonly WorkoutProgramFactory factory;
private readonly WorkoutContext context;

public WorkoutProgramService (WorkoutProgramRepository
repository, WorkoutProgramFactory factory, WorkoutContext context)
{
_repository = repository;
_factory = factory;
_context = context;

}

public async Task<IEnumerable<WorkoutProgram>>
GetAllWorkoutProgramsAsync ()
{
return repository.GetAll();
}

public async Task<WorkoutProgram>
GetWorkoutProgramByIdAsync (int id)
{
var program = repository.GetById(id);
if (program == null)
{
throw new KeyNotFoundException ("IlIporpamMmmMma
TPEHMPOBOK He HaMneHa.");
}
return program;

}

public async Task<IEnumerable<WorkoutProgram>>
FilterWorkoutProgramsAsync (int? minWorkouts, string? keyword)
{

var context = new FilterContext<WorkoutProgram> () ;

if (!string.IsNullOrEmpty (keyword))
{

context.SetStrategy (new KeywordFilter (keyword)) ;
}

else 1if (minWorkouts.HasValue)

{
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context.SetStrategy (new
MinWorkoutCountFilter (minWorkouts.Value));
}
else
{
throw new ArgumentException("No filter criteria
provided.");

}

var filteredPrograms =
context.ApplyFilter ( context.WorkoutPrograms.Include(p =>
p.Workouts)) ;

return filteredPrograms.ToList ()

}

public async Task<WorkoutProgram>
AddWorkoutProgramAsync (WorkoutProgram workoutProgram)
{
var newProgram = factory.CreateProgram (
workoutProgram.Name,
workoutProgram.Description,
workoutProgram.Workouts.Select (w => w.Id).ToList ()
) ;

_repository.Add(newProgram) ;
_repository.Save();

return newProgram;

public async Task UpdateWorkoutProgramAsync (int id,
WorkoutProgramDTO updatedProgram)
{
var program = _repository.GetById(id);
if (program == null)
{
throw new KeyNotFoundException ("IIporpamMmmMma
TPEHMPOBOK He HaumeHa.");

}

program.Name = updatedProgram.Name;
program.Description = updatedProgram.Description;

_repository.Save();

public async Task AddWorkoutAsync (int programId, int
workoutId)
{
var program = repository.GetByIld(programld);
if (program == null)

{
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throw new KeyNotFoundException ("IIporpamMmmMma
TPEHMPOBOK He HauzeHa.'");

}

if (program.Workouts.Any(w => w.Id == workoutId))
{

throw new InvalidOperationException ("TpeHUpoBKa
yXxe pmofOaBJjieHa B Iporpammy.");

}

_repository.AddWorkout (programId, workoutId);
_repository.Save();

}

public async Task RemoveWorkoutAsync (int programId, int
workoutId)

{
var program = repository.GetByld(programld);

if (program == null)

{

throw new KeyNotFoundException ("lIporpamma
TPEHMPOBOK He HaMneHa.");

}

_repository.RemoveWorkout (programId, workoutId);
_repository.Save();

}

public async Task DeleteWorkoutProgramAsync (int id)

{
var program = _repository.GetById(id);
if (program == null)

{

throw new KeyNotFoundException ("lIporpamma
TPEHMPOBOK He HauzeHa.");

}

_repository.Delete (program) ;
_repository.Save();

}

}

JIuctunr B.15 — ®aiin WorkoutService.cs

using Microsoft.EntityFrameworkCore;
using SportApi.Controllers;
using SportApi.Models;

namespace SportApi.Services

{

public class WorkoutService

{
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private readonly WorkoutRepository repository;
private readonly WorkoutFactory factory;

public WorkoutService (WorkoutRepository repository,
WorkoutFactory factory)
{
_repository = repository;
_factory = factory;

public async Task<IEnumerable<Workout>>
GetAllWorkoutsAsync ()

{
return repository.GetAll();

public async Task<Workout> GetWorkoutByIdAsync (int id)
{

var workout = repository.GetById(id);

if (workout == null)

{

throw new KeyNotFoundException ("TpeHupOoBKa He
HampgeHa.") ;
}

return workout;

public async Task<IEnumerable<Workout>>
FilterWorkoutsAsync (int? minDifficulty, int? minDuration)
{
var context = new FilterContext<Workout> () ;
var workouts = repository.GetAll () .AsQueryable();

if (minDuration.HasValue)
{
context.SetStrategy (new
DurationFilter (minDuration.Value)) ;
}
else
{
throw new ArgumentException ("He ykxasz3aHb KpUTepUU
ounsTpauum. ") ;
}
var filteredWorkouts =
context.ApplyFilter (workouts.AsEnumerable()) .AsQueryable () ;

return filteredWorkouts.ToList () ;

public async Task<Workout> AddWorkoutAsync (Workout
workout)

{
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var newWorkout = factory.CreateWorkout (
workout.Name,
workout.Description,
workout.Duration,
workout.MetValue,
workout.VideoUrl) ;

_repository.Add(newWorkout) ;
_repository.Save();

return newWorkout;

public async Task UpdateWorkoutAsync (int id, Workout
updatedWorkout)
{
_repository.Update (updatedWorkout) ;
_repository.Save();

public List<RecommendedWorkout>
GetRecommendedWorkouts (double userWeight, string goalType)
{
if (userWeight <= 0 || string.IsNullOrEmpty(goalType))
{
throw new ArgumentException ("HekOppeKTHEE HOaHHBE
3anpoca.") ;

var allWorkouts = repository.GetAll();

var recommendations = allWorkouts
.Select (workout =>
{
var caloriesBurned =
CalculateCaloriesBurned (userWeight, workout.Duration,
workout.MetValue) ;
return new RecommendedWorkout
{
Id = workout.Id,
Name = workout.Name,
Description = workout.Description,
Duration = workout.Duration,
MetValue = workout.MetValue,
VideoUrl = workout.VideoUrl,
CaloriesBurned = caloriesBurned
}i
1)
.Where (workout =>
{
if (goalType == "weight-loss" &&
workout.CaloriesBurned > 300)



{

return true;
}
else if (goalType == "maintain" &&
workout.CaloriesBurned <= 300)
{
return true;
}
return false;
})
.Take (10)
.ToList () ;

return recommendations;

}

private double CalculateCaloriesBurned(double userWeight,
int durationInMinutes, double metValue)
{
double durationInHours = durationInMinutes / 60.0;
return Math.Round (metValue * userWeight *
durationInHours, 2);

}

public class RecommendedWorkout

{
public int Id { get; set; }
public string Name { get; set; }
public string Description { get; set; }
public int Duration { get; set; }
public double MetValue { get; set; }
public string VideoUrl { get; set; }
public double CaloriesBurned { get; set; }

}

public async Task DeleteWorkoutAsync (int id)
{
var workout = repository.GetById(id);
if (workout == null)
{
throw new KeyNotFoundException ("TpeHUpPOBKaA He
HavzmeHa.") ;

}

_repository.Delete (workout);
_repository.Save();

}

Jluctunr B.16 — ®aiin Program.cs

using SportApi.Models;
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using
using
using
using
using
using
using
using

var builder
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Microsoft.EntityFrameworkCore;
SportApi.Controllers;
Microsoft.AspNetCore.Authentication.JwtBearer;
Microsoft.IdentityModel.Tokens;
SportApi.Services;

System.Text;

Microsoft.Extensions.Options;
Microsoft.OpenApi.Models;

WebApplication.CreateBuilder (args) ;

builder.Services.AddDbContext<WorkoutContext> (options =>

options.UseSglServer (builder.Configuration.GetConnectionString ("De
faultConnection"))) ;

builder.
builder.
builder.
builder.
builder.
builder.
builder.
builder.

builder.
builder.
builder.

{

options.AddSecurityDefinition ("Bearer",

Services
Services
Services
Services
Services
Services
Services
Services

Services
Services
Services

.AddScoped<WorkoutProgramFactory> () ;
.AddScoped<WorkoutFactory>() ;
.AddScoped<WorkoutRepository> () ;
.AddScoped<WorkoutProgramRepository> () ;
.AddScoped<UserRepository>() ;
.AddScoped<UserService> () ;
.AddScoped<WorkoutService> () ;
.AddScoped<WorkoutProgramService> () ;

.AddControllers () ;
.AddEndpointsApiExplorer () ;
.AddSwaggerGen (options =>

new

OpenApiSecurityScheme

{

token}t"
1)

S

Name
Type
Scheme
BearerFo
In Par
Descript

Authorization",
ecuritySchemeType.Http,
"bearer",
rmat = "JWT",
ameterLocation.Header,
ion = "BBemuTe TOKeH B QopmaTe Bearer {your

options.AddSecurityRequirement (new OpenApiSecurityRequirement

{

{

new

by

new

OpenApiSecurityScheme

Reference

{

new OpenApiReference

Type = ReferenceType.SecurityScheme,
Id = "Bearer"

string[] { }
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builder.Services.AddCors (options =>
{
options.AddPolicy ("AllowAll", builder =>
{
builder.AllowAnyOrigin ()
.AllowAnyMethod ()
.AllowAnyHeader () ;
b) g
b) 7

var secretKey = "MySuperSecretKeyl234567890!ExtraLongKey";
builder.Services.AddSingleton (new TokenService (secretKey));

builder.Services.AddAuthentication (JwtBearerDefaults.Authenticatio
nScheme)
.AddJwtBearer (options =>
{
options.TokenValidationParameters = new
TokenValidationParameters
{
ValidatelIssuer = true,
ValidateAudience = true,
ValidatelLifetime = true,
ValidatelIssuerSigningKey = true,
ValidIssuer = "SportApi",
ValidAudience = "SportApiClient",
IssuerSigningKey = new
SymmetricSecurityKey (Encoding.UTF8.GetBytes (secretKey))
i
1)

builder.Services.AddAuthorization () ;
builder.Services.AddControllers () ;

var app = builder.Build();
if (app.Environment.IsDevelopment ())
{
app.UseSwagger () ;
app.UseSwaggerUI () ;
app.UseCors ("AllowAll") ;

app.UseHttpsRedirection () ;

app.UseAuthentication () ;
app.UseAuthorization () ;
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app.MapControllers () ;
app-Run () ;

public partial class Program { }

Juctuur B.17 — Meton AddToFav

public void AddToFav (int userId, int workoutId)
{

var user = context.Users
.Include (u => u.FavoriteWorkouts)
.FirstOrDefault (u => u.Id == userlId);
if (user == null) return;
var workout = context.Workouts.Find(workoutId);
if (workout != null &&

luser.FavoriteWorkouts.Contains (workout))

{

user.FavoriteWorkouts.Add (workout) ;

}



Ipunoxenue I
(o0s13aTesIbHOE)

JIMCTHHT KJIHEHTCKON YaCTH
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JIuctunr I'.1 — ®aiin index.html

<!DOCTYPE html>
<html lang="en">
<head>
<meta charset="UTF-8">
<meta name="viewport" content="width=device-width, initial-
scale=1.0">
<title>IporpamMmel TpeHMPOBOK</title>
<link rel="preconnect" href="https://fonts.googleapis.com">
<link rel="preconnect" href="https://fonts.gstatic.com"
crossorigin>
<link
href="https://fonts.googleapis.com/css2?family=League+Spartan&fami
ly=Raleway:ital,wght@0,100..900;1,100..900&display=swap"
rel="stylesheet">
<link href="css/styles.css" rel="stylesheet" type="text/css"/>
</head>
<body>
<header>
<hl>IporpamMMel TPeHMPOBOK</hl>
<nav id="menu" style="display: none">
<ul>
<li id="profile"><a href="#profile">JlnuHem
xkabuHer</a></1li>
<li><a href="#programs">lporpamme</a></11i>
<li id="fav"><a href="#favorites">l/30paHHte
TpeHupoBKU</a></1i>
<li id="adminp"><a href="#adminprograms">YnparBjaeHue
lMporpammamu</a></1i>
<li id="adminw"><a href="#adminworkouts">YnparneHue
TpeHupoBkamMu</a></1li>
<li><button id="logout-btn">BwmiTu</button></1li>
</ul>
</nav>
<div>

</div>
</header>
<div class="container">
<main id="content-container">
<div id="auth-container">
<form id="login-form">
<h2>Bxon</h2>
<label for="login-username">lmsa nosb30BaTesda:</label>
<input type="text" id="login-username" required>
<label for="login-password">llaposb:</label>
<input type="password" id="login-password" required>
<div style="text-align:center">
<button type="submit">BouTu</button>
</div>
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<p>Eme HeT akkayHTa? <a href="#" id="switch-to-
register">3aperucrpupoBarsca</a></p>
</form>

<form id="register-form" style="display: none">
<h2>Perucrpauma</h2>
<label for="register-username">Nms
nosb3oBaTena:</label>
<input type="text" id="register-username" required>
<label for="register-password">laposb:</label>
<input type="password" id="register-password"
required>
<div style="text-align:center">
<button type="submit">3aperucrpuporarsca</button>
</div>
<p>Yxe ecThb akkayHT? <a href="#" id="switch-to-
login">BouTtu</a></p>
</form>
</div>
</main>
</div>

<script src="https://cdn.jsdelivr.net/npm/chart.js"></script>
<script src="Js/servPrograms.js" type="module"></script>
<script src="js/servWorkouts.js" type="module"></script>
<script src="js/auth.js" type="module"></script>

<script src="js/profile.js" type="module"></script>

<script src="js/programs.js" type="module"></script>

<script src="js/favorites.js" type="module"></script>

<script src="js/app.js" type="module"></script>

</body>
</html>

Jluctunr I'.2 — daiin styles.css

body {
font-family: Arial, sans-serif;
margin: 0;
padding: 0;
background: url("../images/10.png");
background-attachment: fixed;

}

html {
height: 100%;
}

header {
font-family: "Raleway", sans-serif;
background: white;
padding: 10px 20px;



display: flex;
justify-content: space-between;
align-items: center;
position: fixed;
top: O;
left: O;
width: 100%;
box-shadow: 0 4px 6px rgba (0, 0, O,
z-index: 1000;
}

header hl {
text-shadow:

0 0 black,

0 0 #4242A6;

0 0 #F23D70;
color: transparent;
transition: all 1s;
text-align: left;
font-size: 24px;

}

header hl:hover {
text-shadow:
-10px 10px black,
0 0 #4242A¢0,
10px -10px #F23D70;
}

#menu ul {
list-style: none;
display: flex;
gap: 1bpx;
margin: 0;
padding: O;
white-space: nowrap;

}

#fmenu 1i a {
color: black;
text-decoration: none;
font-size: 16px;
transition: color 0.3s ease;

}

#menu 1i a:hover {
color: #7C207C;

}

.container {
max-width: 900px;
margin: 0 auto;
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margin-top: 100px;
padding: 20px;
}

#auth-container {
max-width: 400px;
margin: 50px auto;
padding: 40px;
border-radius: 8px;

box-shadow: 0 4px 6px rgba (0, 0, 0, 0.1);

}

#auth-container button{
text-align: center;
width: 50%;

}

input{
padding:10px;
border-radius:10px;
border:0;
border-bottom:1px solid f#eee;
box-shadow:0 0 15px 4px rgba(0,0,0,0.1);
width: 100%;
margin: 5px 0;

}

button {
text-align: center;
transition: 0.5s;
background-size: 200% auto;
height: 30px;
color: black;
box-shadow: 0 0 20px f#eee;
border-radius: 10px;
background-image: linear-gradient (90deq,
rgb (155, 143, 144));
margin: 5px auto;
opacity: 0.8;
}

button:hover {
background-position: center;

}

#logout-btn {
all: unset;
background-color: rgba (255, 255, 255, O
color: black;
border: none;
padding: 5px 10px;
font-size: 1l4px;

rgb (249,

.5);

236,

233)

21

98

Q

o

v



border-radius: 5px;
cursor: pointer;
transition: background-color 0.3s ease, color 0.3s ease;

}

select {
appearance: none;
-webkit-appearance: none;
-moz-appearance: none;
background-color: #fff;
border: 1lpx solid #ccc;
border-radius: 5px;
padding: 10px;
font-size: 16px;
width: 100%;
cursor: pointer;
outline: none;
transition: border-color 0.3s ease, box-shadow 0.3s ease;

}

select:focus {

border-color: #4CAF50;

box-shadow: 0 0 5px rgba(76, 175, 80, 0.5);
}

select::after {
content: 'V';
position: absolute;
top: 50%;
right: 10px;
transform: translateY (-50%);
pointer-events: none;
font-size: 12px;
color: #aaa;

}

textarea {

width: 100%;

padding: 10px;

margin: 5px 0;

border-radius: 5px;

border: 1lpx solid #ccc;

box-shadow:0 0 15px 4px rgba(0,0,0,0.1);
}

.program {
background-color: rgba (250, 250, 250, 0.2);
padding: 15px;
margin-bottom: 20px;
border-radius: 8px;
box-shadow: 0 2px 4px rgba (0, 0, 0, 0.1);



.program h2 {

}

margin: 0;
color: #333;

.program p {

}

color: #555;

.workout-1list {

}

margin-top: 10px;
list-style-type: none;
padding-left: 0;

.workout-item {

}

list-style-type: none;
background-color: rgba (240, 240, 240,
margin: 5px 0;

padding: 8px;

border-radius: 5px;

box-shadow: 0 2px 4px rgba (0, 0, 0, O.

.workout-item span {

}

color: #888;

.start-button {

}

color: black;
padding: 10px 20px;
border: none;
border-radius: 5px;
cursor: pointer;
text-align: center;
display: block;
width: 100%;
margin-top: 10px;

#filter-container {

}

margin-top: 20px;

#filter-container input {

width: 100%;

padding: 10px;

margin: 5px 0;
border-radius: 5px;
border: 1lpx solid #ccc;

0.3);
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#video-container,

}

text-align: center;

position: fixed;

top: O;

left: 0;

width: 100%;

height: 100%;

background: rgba(0, 0, 0, 0.8);
z-index: 1000;

#rutube-video, #favorite-rutube-video

}

width: 80%;
height: 80%;
margin: auto;

#close-video, #close-favorite-video {

}

position: absolute;
top: 10px;

right: 10px;
padding: 10px;
background: red;
color: white;
border: none;
cursor: pointer;

video {

}

max-width: 100%;
border-radius: 10px;

.favorite-button {

}

background-color: transparent;
border: none;

font-size: 20px;

color: black;

cursor: pointer;

transition: all 0.3s ease;

.favorite-button.added {

}

color: #ffd4d4d;

.favorite-button:hover {

}

transform: scale(1l.2);

table {

#favorite-video-container {
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width: 100%;
border-collapse: separate;
margin: 20px 0;
font-size: 18px;
text-align: left;

}

#add-program-form,
#edit-program-form,
#edit-workout-form {

position: fixed;

top: 50%;

left: 50%;

transform: translate(-50%, -50%);

background-color: white;

padding: 40px;

border-radius: 8px;

box-shadow: 0 4px 6px rgba (0, 0, 0, 0.1);

z-index: 1000;

width: 400px;

max-width: 90%;
}

body.modal-open: :before {

content: '';
position: fixed;
top: O;

left: 0;

width: 100%;
height: 100%;
background-color: rgba(0, 0, 0, 0.5);
z—-index: 999;
}
td, th{
padding: 10px;
}

Jluctunr I'.3 — daiin app.js

import { loadProfile } from './profile.js';

import { loadWorkoutPrograms } from './programs.js';
import { loadFavoriteWorkouts } from './favorites.js';
import { loadPrograms } from './servPrograms.js';
import { loadServWorkouts } from './servWorkouts.js';

document.addEventListener ("DOMContentLoaded", function

)

const menulLinks = document.querySelectorAll ('#menu a');

menulLinks.forEach (link => {

link.addEventListener ('click', function (event)

event.preventDefault () ;

{

{

102

const section = this.getAttribute('href') .substring(l);
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loadSection(section) ;
)
1)

// OBBEKT C KOHTEHTOM IJig KaxXIoTo pasmeia
const sections = {
profile:
<div id="profile-container">
<h2>JInuner kabuHeT</h2>
<form id="profile-form">
<p>lMsa nospzoBaTesis: <span id="profile-
username"></span></p>
<p>JlaTa poxmeHusa: <input type="date" id="profile-
dateOfBirth" /></p>
<p>Bec: <input type="number" id="profile-weight"
/></p>
<p>PocT: <input type="number" id="profile-height"
/></p>
<button type="button" id="updateButton">OOHOBUTH
naHHee</button>
</form>
</div>
<div id="recommendations-container">
<h3>PexomMeHnyeMbHe TpPeHUPOBKM:</h3>
<form id="video-container" style="display:none;">
<button id="close-video">3akpuTe</button>
<iframe id="rutube-video" style="display: block;"
allowfullscreen></iframe>
</form>
<select id="goal-type">
<option value="weight-loss">lloxyneunue</option>
<option value="maintain">lonmepxaHue odopmu</option>
</select>
<button id="get-recommendations">llonyunThb
pexomeHmauumu</button>
<ul id="recommended-workouts-list"></ul>
</div>
<canvas id="recommendation-chart" width="400"
height="200"></canvas>

N

14
programs:

<div id="programs">
<form id="filter-container">
<!-—= QunpTp OJS OPOTPaMM TPEHUPOBOK -——>
<label for="min-workouts">MmHMMaAJILHOE KOJUUECTBO
TpeHupoBok:</label>
<input type="number" id="min-workouts"
placeholder="Bregure MMHMMAJILHOE KOJMUecTBO" />

<label for="keyword">Kmoueroe cjioBo:</label>
<input type="text" id="keyword" placeholder="Beenure
KJIoUeBOoe cJjoso" />
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<!-— QunbTp IOJiS TPEHUPOBOK ——>

<label for="min-duration">MuHUMaJIbHAS
NPOOOJIXKUTESILHOCTE (MUH) :</label>

<input type="number" id="min-duration"
placeholder="BBenouTe MMHMMAJILHYI NPOOOJIXUTEJILHOCTL" />

<button id="apply-filters">IlpuMeHUTH
bue TpEI< /button>
<button id="clear-filters">OumcTurs duisTpPE</button>
</form>

<form id="video-container" style="display:none;">
<button id="close-video">3akpuTbs</button>
<iframe id="rutube-video" style="display: block;"
allowfullscreen></iframe>
</form>

<!-- Cexumusa cHOmMckKa OporpamMMm -->
<form id="programs-list">
<p>Loading...</p>

</form>

</div>

14

favorites:

<div id="favorites">
<h3>Vz0paHHEle TPeHUPOBKU</h3>
<ul id="favorite-workouts-list"></ul>

<div id="favorite-video-container"
style="display:none;">
<iframe id="favorite-rutube-video" style="display:
block;" allowfullscreen></iframe>
<button id="close-favorite-video">3akpeTs </button>
</div>
</div>

N

14
adminprograms:
<div id="admin-actions">
<div id="program-list-container">
<h2>Cnucok nporpaMM TPeHUPOBOK</h2>
<button id="add-program-btn">IobaBuUTb
nporpamMMmy</button>
<table id="program-list" style="width: 100%; border-
collapse: collapse;">
<thead>
<tr>
<th>ID</th>
<th>HazBaHue</th>
<th>Onucaume</th>
<th>JencrBua</th>
</tr>



105

</thead>
<tbody>
<!-- IlporpaMMu OyIOyT OMHAMUUECKMU IOOABJISTHCSH
30ecb ——>
</tbody>
</table>
</div>

<!-- Odopma moOaBJjIeHUSA NIPOTPAMMEl ——>
<div id="add-program-form" style="display: none; ">
<h3>Io6aBuTths nporpammy</h3>
<form id="program-form">
<div id="add-error" style="color: red; margin-
bottom: 10px;display: none;">ommbra</div>
<label for="program-name">HazBauue:</label>
<input type="text" id="program-name" required />
<br />
<label for="program-description">Onucaumue:</label>
<textarea id="program-description"
required></textarea>
<br />
<label for="workout-select">Brbepure
TpeHUpoBKU: </label>
<select id="workout-select”" multiple style="width:
100%; height: 100px;">
<!—— Onumy BynyT IOUMHAMMUECKM BaTPyXEeHB —-—>
</select>
<br />
<button type="submit">CoxpaHurs</button>
<button type="button" id="cancel-add-
program">0rMena</button>
</form>
</div>

<!-- dopmMa pelaKTUPOBAHMUA IPOTPAaAMMEl —-—>
<div id="edit-program-form" style="display: none;">
<h3>PemakTupoBaTh NporpamMmy</h3>
<form id="edit-program-form-content">
<input type="hidden" id="edit-program-id" />
<div id="edit-error" style="color: red; margin-
bottom: 10px;display: none;"></div>
<label for="edit-program-name">HazBauue:</label>
<input type="text" id="edit-program-name" required
/>
<br />
<label for="edit-program-
description">Onucaunme:</label>
<textarea id="edit-program-description"
required></textarea>
<div>
<h3>Jlo6aBuUTb TPeHUPOBKMU/h3>
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<label for="add-workout-select">Brubepure
TpeHUpOoBKM:</label>
<select id="add-workout-select" multiple>
<!-— Onumy OyOoyT IOUMHAMMUECKM 3BaTpPyXeHB —-—>
</select>
<button id="add-workouts-btn">Io6aBuTL BEHOpPAaHHLEE
TpeHupoBKU</button>

<h3>Ymanmurb TpeHUpoBKM</h3>
<label for="remove-workout-select">Brbepure
TpeHupoBku:</label>
<select id="remove-workout-select" multiple>
<!-- Onumm OymyT OVHAMMUUECKM SBaTPyXeHB ——>
</select>
<button id="remove-workouts-btn">Ymanure
BLIOPAHHEIE TpeHUpPOBKU</button>
</div>
<button type="submit">CoxpaHurs</button>
<button type="button" id="cancel-edit-
program">Ormena</button>
</form>
</div>
</div>

adminworkouts:
<div id="admin-workouts">
<h2>Cnucokx TpeHUpPOBOK</h2>
<!-- Khonka noBaBJIeHMS TPEHUPOBKU ——>
<button id="add-workout-button">IOobaBuThb
TpeHupoBKy</button>

<!-- dopmMa noBaBjeHMUa/pPenaKTUPOBAHUSA TPEHUPOBKMU ——>
<form id="edit-workout-form" style="display: none;">
<h3>Ilo6aBuTh/PelakTUPOBATE TPEHUPOBKY</h3>
<input type="hidden" id="workout-id" />
<label for="workout-name">HazBauue:</label>
<input type="text" id="workout-name" required />

<label for="workout-description">Onucauue:</label>
<textarea id="workout-description"
required></textarea>

<label for="workout-duration">[IpoIoJIXUTEJILHOCTb
(MuH) :</label>
<input type="number" id="workout-duration" required

/>

<label for="workout-metValue">MET:</label>
<input type="number" step="0.1" id="workout-
metValue" required />



<label for="workout-video-url">Ccrika Ha
Buneo:</label>

<input type="url" id="workout-video-url"
placeholder="https://example.com/video.mp4 " />

<button type="submit">CoxpaHurs</button>
<button type="button" id="cancel-
edit">0OrMmeHna</button>
</form>

<!-- COomMcox TpPEeHUPOBOK —-—>
<table id="workouts-1list">
<thead>
<tr>
<th>ID</th>
<th>Haseaume</th>
<th>Onmcanme</th>
<th>IpomomxurenbHoCcTs (MMH)</th>
<th>MET</th>
<th>JencrBua</th>
</tr>
</thead>
<tbody>
<!-- CTpoKM C TpeHMUPOBKaMM OyIOyT HODABJISATbHCH

</tbody>
</table>
</div>

}i

// ®YyHKLUS IOJid 3aTPy3KM KOHTEHTAa
function loadSection (section) {
const container = document.getElementById('content-
container');

if (sections[section]) {
container.innerHTML = sections[section];
initializeSectionLogic (section);

} else {
container.innerHTML = '<p>Paszmes He Haumeun.</p>';

}

// ®YHKUMA OJIS MHMLMAIM3ALUM JIOTUMKM OJIS KaxXIOoTro pasmesa
function initializeSectionLogic(section) {
switch (section) {
case 'profile':
loadProfile () ;
break;
case 'programs':
loadWorkoutPrograms () ;
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break;
case 'favorites
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.

loadFavoriteWorkouts () ;

break;

case 'adminprog
loadPrograms (
break;

case 'adminwork
loadServWorko
break;

default:
console.log ('

1)

Jluctunr I'.4 — daiin auth.js

document.addEventListen
const apiBaseUrl = 'h
const authContainer
const loginForm doc
const registerForm
const switchToRegiste

register');
const switchToLogin

login');

switchToRegister.addE
event.preventDefaul
loginForm.style.dis
registerForm.style.

DN

switchToLogin.addEven
event.preventDefaul
registerForm.style.
loginForm.style.dis

DN

// ObpaboTka (GOPME pe
document.getElementBy
form') .addEventListener
event.preventDefaul
const username = do
username') .value;
const password
password') .value;
const role =

do

try {
const response

"user";

rams':

) ;

outs':
uts ()

HemsBecTHEN pazzmen');

er ("DOMContentLoaded", function
ttp://localhost:5047/api’;
document.getElementById('auth-container');

ument.getElementById('login-form');
document.getElementById('register-form');

r document.getElementById('switch-to-

0 A

document.getElementById ('switch-to-

ventListener ('click', (event) => {

tQ);
play 'none’';
display = 'block';

tListener('click', (event) => {

t();
display
play

'none';
'block';

TucTpaumumn
Id('register-

("submit', async function
t0;
cument.getElementById('register-

(event)

cument.getElementById('register-

4

await fetch( ${apiBaseUrl}/auth/register’,



109

method: 'POST',
headers: { 'Content-Type': 'application/json' 1},
body: JSON.stringify ({ username, password, role })
1)
if (!response.ok) throw new Error ('Ommbka perucrpaumm.');
alert ('Perucrpauus ycnemHa!');
window.location.reload() ;
} catch (error) {
alert (" Oumbra: S${error.message} ) ;

1)

// ObpaborTka GOPME aBTOPU3ALUN
document.getElementById('login-form') .addEventListener ('submit',
async function (event) {
event.preventDefault () ;
const username = document.getElementById('login-
username') .value;
const password = document.getElementById('login-

password') .value;

try {
const response = await fetch( ${apiBaseUrl}/auth/login”, {
method: 'POST',
headers: { 'Content-Type': 'application/json' },

body: JSON.stringify({ username, password })
1)

if (!response.ok) throw new Error ('Oumbka aBTOopuU3auumu.');

const data = await response.json();
localStorage.setlItem('authToken', data.token);
localStorage.setItem('userId', data.userId);
if (Array.isArray(data.favoriteWorkouts)) {
const favoriteWorkoutIds =
data.favoriteWorkouts.map (workout => workout.id);
localStorage.setItem('favoriteWorkoutIds',
JSON.stringify(favoriteWorkoutIds));

} elsef
localStorage.setItem('favoriteWorkoutIds', []);

}

alert ('Bxon BHIIOOJIHEH ycHnemHo!');

checkAdmin () ;

document.getElementById ('menu') .style.display = 'block';

document.getElementById('logout-btn') .style.display =
'block';

} catch (error) {
alert ( Oumbka: ${error.message}  );
console.error ('Login Error:', error);

}
)



// @®YHKUMSA »OJ9 NPOBEPKM, SBJSETCS JIM [10JIb30BaTEJIb
AIMVMHUCTPATOPOM
async function checkAdmin () {
const token = localStorage.getItem('authToken');
const userlId = localStorage.getlItem('userId');

if (!'token || !userId) {
alert ("lloxanynucra, BOMIMUTEe B cucremy.");
return;
}
try {
const response = await
fetch (" ${apiBaseUrl}/auth/${userId} ", {
headers: {
'Authorization': "Bearer S${token}’
}
}) s

const user = awalt response.json();
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if (user.role === 'admin') {
document.getElementById ('adminp') .style.display
'block"';
document.getElementById('adminw') .style.display
'block"';
document.getElementById('profile') .style.display =
'none’;
document.getElementById ('fav') .style.display =
return;
}
if (user.role === 'user') {
document.getElementById ('adminp') .style.display
'none';
document.getElementById('adminw') .style.display
'none’;
document.getElementById ('profile') .style.display =
'block’;

document.getElementById('fav') .style.display

return;

} catch (error) {
alert ("Ommbka NPOBEPKM IoJib30BaTends.");
console.error (error) ;

document.getElementById ('logout-

btn') .addEventListener ('click', () => {
localStorage.removeltem('authToken') ;
alert ('Bel yCHemHO BBIIM. ')

document.getElementById ('menu') .style.display =
window.location.reload() ;

'block"';

'none';
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)
});

Jluctunr I'.5 — daiin favorites.js

import { addFavoriteWorkout } from './programs.js';
import { removeFavoriteWorkout } from './programs.js';
import { startWorkout } from './programs.js';

const apiBaseUrl = 'http://localhost:5047/api';

const token = localStorage.getItem('authToken');

const userld = localStorage.getltem('userId');

export async function loadFavoriteWorkouts () {
try {
const userResponse = await
fetch (' ${apiBaseUrl}/auth/${userId} , {
headers: { 'Authorization': “Bearer S${token}  }
1)
if (!'userResponse.ok) throw new Error ('Ommbka 3arpysku
IaHHBIX IIOJIb30OBaTessd.');
const userData = await userResponse.json();
const favoriteWorkouts = userData.favoriteWorkouts || [];
const workoutsResponse = await
fetch (" ${apiBaseUrl}/workouts , {
headers: { 'Authorization': “Bearer S${token}  }

1)

if (!'workoutsResponse.ok) throw new Error ('Ommbka 3arpy3KU
IOAaHHBX. ') ;

const allWorkouts = await workoutsResponse.json();

displayFavoriteWorkouts (favoriteWorkouts) ;

} catch (error) {
alert ("Oumbra: S${error.message} );
console.error ('Favorite Workouts Error:', error);

function displayFavoriteWorkouts (favoriteWorkouts) {
const favoriteWorkoutsList =
document.getElementById('favorite-workouts-1list"');

favoriteWorkoutslList.innerHTML = '';

if (!'Array.isArray(favoriteWorkouts) ||

favoriteWorkouts.length === 0) {
favoriteWorkoutsList.innerHTML = '<p>HeT u30paHHBEIX
TPEHVPOBOK.</p>";
return;

}

favoriteWorkouts. forEach (workout => {
const workoutItem = document.createElement ('1li');
workoutItem.classList.add ('workout-item') ;
workoutItem.innerHTML = °
${workout.name} <span> (${workout.duration}
MMrH) </span>
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<br>
<br>
S{workout.description}

.
4

// Kuomka "HauaTb TpPeHUPOBKY"
const startButton = document.createElement ('button');

startButton.textContent = 'HauaTe TPEeHUPOBKY';
startButton.classList.add('start-button');
startButton.onclick = function () {

startWorkout (workout.name, workout.videoUrl,
'favorites-section') ;
i
workoutItem.appendChild (startButton) ;

// Kuomnka "IoGaBuTh/YIanuTb u3 MU3OPaAHHOTO"
const favoriteButton =

document.createElement ('button') ;
favoriteButton.classList.add('favorite-button');

const userld = localStorage.getltem('userId');
const favoriteWorkoutlIds =

JSON.parse (localStorage.getItem('favoriteWorkoutIds') || '"[1");
favoriteButton.textContent =

favoriteWorkoutIds.includes (workout.id) 2 '@' : 'O';

if (favoriteWorkoutIds.includes (workout.id)) {
favoriteButton.classlList.add('added"') ;

}

// Jloruka mna noBaBjeHuda/ynajeHusa r3 m30pPaHHOTO
favoriteButton.onclick = async () => {
if (favoriteWorkoutIds.includes (workout.id)) {
await removeFavoriteWorkout (userId, workout.id);

favoriteWorkoutIds.splice (favoriteWorkoutIds.indexOf (workout.id),
1);

favoriteButton.textContent = '9O';
favoriteButton.classList.remove ('added') ;
} else {

awailt addFavoriteWorkout (userId, workout.id);
favoriteWorkoutIds.push (workout.id) ;

favoriteButton.textContent = '@ ';
favoriteButton.classList.add ('added") ;
}
localStorage.setItem('favoriteWorkoutIds',
JSON.stringify(favoriteWorkoutIds));
loadFavoriteWorkouts () ;
b
workoutItem.appendChild (favoriteButton) ;
favoriteWorkoutsList.appendChild (workoutItem) ;

)
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document.getElementById('close-favorite-
video') .addEventListener ('click', () => {
event.preventDefault () ;
const videoContainer =
document.getElementById('favorite-video-container');

const rutubeIframe = document.getElementById('favorite-
rutube-video') ;

videoContainer.style.display = 'none';

rutubelframe.src = '';

1)
}

Jluctunr I'.6 — ®aiin profile.js

import { addFavoriteWorkout } from './programs.js';
import { removeFavoriteWorkout } from './programs.js';
import { startWorkout } from './programs.js';
const apiBaseUrl = 'http://localhost:5047/api’';
const token = localStorage.getItem('authToken');
export async function loadProfile () {
const apiBaseUrl = 'http://localhost:5047/api’';
const profileUsername = document.getElementById('profile-
username') ;
const profileDateOfBirth =
document.getElementById ('profile-dateOfBirth');
const profileWeight = document.getElementById('profile-
weight');
const profileHeight = document.getElementById('profile-
height');

const token = localStorage.getItem('authToken');
if (!token) {
alert ('lloxanyrcra, BOMIUTE B CcuUcCTeMy.');
return;

}

const userld = localStorage.getltem('userId');

try |
const response = await
fetch (" ${apiBaseUrl}/auth/${userId} , {
headers: { 'Authorization': "Bearer ${token}  }
}) s
if (!response.ok) throw new Error ('Ommbka 3arpy3Ku
OaHHBEIX HOpodmng.');
const profile = await response.json();
profileUsername.textContent = profile.username;
profileDateOfBirth.value = profile.dateOfBirth ?
profile.dateOfBirth.split ('T") [0] : '';

LN

profileWeight.value = profile.weight || ;



profileHeight.value = profile.height || '';

} catch (error) {
alert ( Oumbra: S${error.message} );
console.error ('Fetch Error:', error);
}
profileLogic () ;
}

async function profilelLogic () {

const apiBaseUrl = 'http://localhost:5047/api’';

const profileUsername = document.getElementById('profile-

username') ;
const profileDateOfBirth =
document.getElementById('profile-dateOfBirth');

const profileWeight = document.getElementById('profile-

weight') ;

const profileHeight = document.getElementById('profile-

height');

const videoContainer = document.getElementById('video-

container');

const closeButton = document.getElementById('close-

video') ;

// ®yHKLUMS 1019 OOHOBJIEHUS MNPObUIIL
const updateButton =
document.getElementById ('updateButton') ;

updateButton.addEventListener ('click', async function

(event) {
event.preventDefault () ;

const token = localStorage.getItem('authToken');
const userld = localStorage.getltem('userId');
const dateOfBirth = profileDateOfBirth.value;
const weight = parseFloat (profileWeight.value);
const height = parseFloat (profileHeight.value);

if (!'token) {

alert ('lloxanyncra, BOMIUTE B CUCTeMy.');

return;

}

const profileUpdateRequest = {

dateOfBirth: dateOfBirth ? new Date(dateOfBirth)

null,

weight: !'isNaN(weight) ? weight : null,
height: !isNaN(height) ? height : null

b

try {
const response = await
fetch (" ${apiBaseUrl}/auth/${userId}/update-profile’,
method: 'POST',

{
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headers: {
'Content-Type': 'application/Jjson',
'Authorization': “Bearer ${token}’

bo

body: JSON.stringify (profileUpdateRequest)

IO

if (!response.ok) throw new Error ('Ommbka OOHOBJIEHUS

npodmuasg. ') ;

alert ('llpoduney ycnemHo oOOHOBJeH!');

} catch (error) {
alert ( Oumbka: S${error.message}  );
console.error ('Update Profile Error:', error);

1)

document.getElementById ('get-
recommendations') .addEventListener ('click', async function () {
const goalType = document.getElementById('goal-
type') .value;
const userWeight = profileWeight.value || null;

if ('userWeight) {
alert ('lloxanyncra, yKaxuTe Bam Bec.');
return;
}
try {
const recommendedWorkouts = await
recommendWorkoutsBasedOnGoal (userWeight, goalType);
const recommendedList =
document.getElementById ('recommended-workouts-1list');

recommendedList.innerHTML = '';
if (recommendedWorkouts.length === 0) {
recommendedList.innerHTML = '<li>HeT nomxomammx
TPEeHUPOBOK.</1i>";
return;

}

recommendedWorkouts.forEach (workout => {
const workoutItem = document.createElement ('li');
workoutItem.classList.add ('workout-item') ;
workoutItem.innerHTML = °
S{workout.name} <span> (${workout.duration}
MrH) </span>
<span> (COXXeHO KaJIOpWUM:
${workout.caloriesBurned} xkaiu)</span>
<br>
${workout.description}

N

4
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// KHomka "HauaTb TPeHUPOBKY"
const startButton =
document.createElement ('button') ;

startButton.textContent = 'HauaThk TPEHUPOBKY';
startButton.classList.add('start-button');
startButton.onclick = function () {

event.preventDefault () ;
startWorkout (workout.name, workout.videoUrl,
'programs') ;
}i
workoutItem.appendChild(startButton) ;

// Kuomka "JoBaBuTh/YIaiuTb U3 u3bpaHHOTO"
const favoriteButton =
document.createElement ('button') ;
const userId = localStorage.getltem('userId');
const favoriteWorkoutIds =
JSON.parse (localStorage.getItem('favoriteWorkoutIds') || '"[]1");

favoriteButton.classList.add('favorite-button');
favoriteButton.textContent =

favoriteWorkoutIds.includes (workout.id) 2 '@' : 'O';

if (favoriteWorkoutIds.includes (workout.id)) {
favoriteButton.classList.add('added');

favoriteButton.onclick = async () => {
event.preventDefault () ;
if (favoriteWorkoutIds.includes (workout.id)) {

await removeFavoriteWorkout (userId, workout.id);

favoriteWorkoutIds.splice (favoriteWorkoutIds.indexOf (workout.id),
1);

favoriteButton.textContent = 'Q';
favoriteButton.classList.remove ('added') ;
} else {

awailt addFavoriteWorkout (userId, workout.id);
favoriteWorkoutIds.push (workout.id) ;
favoriteButton.textContent = '@ ';
favoriteButton.classList.add('added') ;

}

localStorage.setItem('favoriteWorkoutIds',
JSON.stringify (favoriteWorkoutIds)) ;
}i
workoutItem.appendChild (favoriteButton);
recommendedList.appendChild (workoutItem) ;

1)

generateRecommendationChart (recommendedWorkouts) ;
} catch (error) {
console.error ('Ommbka NOpu MNOJYyUYEeHUM PeKOoMeHmauun:',

error) ;
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alert ('llpousomsia oumbka OpPU 3arpys3Ke pekoMeHIauum. ') ;
}
}) s
closeButton.addEventListener ('click', () => {
event.preventDefault () ;
videoContainer.style.display = 'none';
const rutubelframe = document.getElementById('rutube-
video');
rutubelframe.src = '';

})
b

async function recommendWorkoutsBasedOnGoal (userWeight,
goalType) {
if (!'userWeight) return [];
const params = new URLSearchParams () ;
params.append ('userWeight', userWeight);
params.append('goalType', goalType);
try |
const response = await
fetch (" ${apiBaseUrl}/workouts/recommend?${params.toString ()}, {
method: 'POST',
headers: {

'Content-Type': 'application/Jjson',
'"Authorization': “Bearer ${token}’
}
1)
if (!response.ok) throw new Error ('Ommbka 3arpy3Ku

OAaHHHEX. ') ;
return await response.json();
} catch (error) {
alert ( Ommbka: S${error.message}  );
console.error ('Oumbka OpM 3arpys3kKe TPEeHUMPOBOK:', error);
return [];

}

function generateRecommendationChart (recommendedWorkouts) {
const ctx = document.getElementById('recommendation-
chart') .getContext ('24d") ;
ctx.fillStyle="black";
new Chart (ctx, {
type: 'bar',
data: |
labels: recommendedWorkouts.map (workout =>
workout.name),
datasets: [{
label: 'CoxxeHHBle KajJopmuu (kxkaj)',
data: recommendedWorkouts.map (workout =>
workout.caloriesBurned),
backgroundColor: 'rgba (229, 43, 80, 0.6)"



]
b
options: {
responsive: true,
scales: {
y: { beginAtZero: true,

ticks: {
color: 'black',
font: {
size: 14
}
}
b
x: |
ticks: {

color: 'black'
}
}
}I
plugins: {
legend: {
labels: {
color: 'black',
font: {
size: 16

Jluctunr I'.7 — ®aiin programs.js

export async function loadWorkoutPrograms () {

const apiBaseUrl = 'http://localhost:5047/api';
const programsList = document.getElementById('programs-
list');
const token = localStorage.getItem('authToken');
if (!'token) {
programsList.innerHTML = '<p>Illoxajly¥cTa, BOMIUTE B
cucreMy .</p>"';
return;
}
try |
const response = await
fetch (" ${apiBaseUrl}/workoutprograms , {
headers: { 'Authorization': "Bearer ${token}  }
1)
if (!'response.ok) throw new Error ('Oumbka 3arpy3kKu
IOAaHHBIX. ') ;

const data = await response.json();

118
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displayPrograms (data) ;
programsLogic () ;

} catch (error) {
alert ( Oumbka: ${error.message}  );
localStorage.removeltem('authToken') ;
console.error ('Fetch Error:', error);

}

// ®yHKLUUS OJid OTOOpaXeHMsS NPOoTrpaMM TPEHUPOBOK
function displayPrograms (data) {

const programsList = document.getElementById('programs-
list");
if (data.length === 0) {
programsList.innerHTML = '<p>HeT IOOCTYIHHX IpPOI'PaMM
TPEHUPOBOK.</p>";
return;
}
programsList.innerHTML = '';

data.forEach (program => {
const programDiv = document.createElement ('div');
programDiv.classList.add('program') ;

const programTitle = document.createElement ('h2');
programTitle.textContent = program.name;

const programDescription = document.createElement('p');
programDescription.textContent = program.description;

const workoutList = document.createElement ('ul');
workoutList.classList.add('workout—-1list"');

program.workouts.forEach (workout => {

const workoutItem = document.createElement ('1li');
workoutItem.classList.add('workout-item') ;
workoutItem.innerHTML = °

${workout.name} <span> (${workout.duration}

MrH) </span>

<br>

<br>

${workout.description}

N

4

// Kuomnka "HauaTb TPEHUPOBKY"
const startButton = document.createElement ('button');

startButton.textContent = 'HauaTe TPEeHUPOBKY';
startButton.classList.add('start-button') ;
startButton.onclick = function () {

event.preventDefault () ;
startWorkout (workout.name, workout.videoUrl,
'programs') ;

}s
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workoutItem.appendChild (startButton);

// Kuomka "Jo®aBuTh/YIalauTb U3 U3OpaHHOTO"
const favoriteButton = document.createElement ('button');

const userId = localStorage.getltem('userId');
const favoriteWorkoutIds =
JSON.parse (localStorage.getItem('favoriteWorkoutIds') || '"[]1");

favoriteButton.classList.add('favorite-button');
favoriteButton.textContent =

favoriteWorkoutIds.includes (workout.id) 2 '@' : 'QO';

if (favoriteWorkoutIds.includes (workout.id)) {
favoriteButton.classList.add('added');

}

favoriteButton.onclick = async () => {
event.preventDefault () ;
if (favoriteWorkoutIds.includes (workout.id)) {

awailt removeFavoriteWorkout (userId, workout.id);

favoriteWorkoutIds.splice (favoriteWorkoutIds.indexOf (workout.id),
1);

favoriteButton.textContent = '0O';
favoriteButton.classlList.remove ('added') ;
} else {

awailt addFavoriteWorkout (userId, workout.id);
favoriteWorkoutIds.push (workout.id) ;
favoriteButton.textContent = '@ ';
favoriteButton.classList.add('added') ;

}

localStorage.setItem('favoriteWorkoutIds',

JSON.stringify (favoriteWorkoutIds)) ;
}s

workoutItem.appendChild (favoriteButton) ;
workoutList.appendChild (workoutItem) ;

DN

programDiv.appendChild (programTitle) ;
programDiv.appendChild (programDescription) ;
programDiv.appendChild (workoutList) ;
programsList.appendChild (programDiv) ;

b) i
}

// DLoGaBJjieHME TPEHUPOBKM B M30paHHOE
export async function addFavoriteWorkout (userId, workoutId) {

const apiBaseUrl = 'http://localhost:5047/api’';
const token = localStorage.getlItem('authToken');
const params = new URLSearchParams () ;

params.append ('workoutId', workoutId);
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try {
const response = await
fetch (" ${apiBaseUrl}/auth/${userId}/favorites/add?${params.toStrin
g}t , |
method: 'POST',
headers: {

'Content-Type': 'application/Jjson',
'Authorization': "Bearer ${token}’
}
1)
if (!response.ok) throw new Error ('Oumbka nobaBJIeHUS B

n3bpaHHOE. ") ;
alert ('Tpenuporka nobarjieHa B uzsbpaHHOEe.');
} catch (error) {
alert ( Ommbka: ${error.message}  );
console.error ('Add Favorite Error:', error);

}

// YnmajneHue TPEHUPOBKU M3 UIOPAHHOTO
export async function removeFavoriteWorkout (userId, workoutId)

const apiBaseUrl = 'http://localhost:5047/api’';
const token = localStorage.getItem('authToken');
const params = new URLSearchParams () ;

params.append ('workoutId', workoutId);

try {
const response = await
fetch (" ${apiBaseUrl}/auth/${userId}/favorites/remove?${params.toSt
ring ()}, |
method: 'POST',
headers: {

'"Content-Type': 'application/json',
'Authorization': "Bearer ${token}’
}
1)
if (!response.ok) throw new Error ('Oumbka ynmajleHUs U3
n30pPaHHOTO. ') ;
alert ('TpeHMpOBRKa yHajleHa U3 M30PaHHOTO.');

} catch (error) {
alert ( Oumbka: S${error.message}  );
console.error ('Remove Favorite Error:', error);

}

// ®yHKUMS Hauyajla TPEeHVPOBKU
export function startWorkout (workoutName, wvideoUrl, sectionId)

alert ( HaumHaeMm TpeHUPOBKY: S{workoutName} ) ;
const videoId = extractRuTubeVideoId (videoUrl) :;
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if (!'videoId) {
alert ('HexoppexkTHu URL BMOeo.');
return;

let rutubelframe, videoContainer;

if (sectionId === 'favorites-section') {
rutubelframe = document.getElementById('favorite-rutube-
video') ;
videoContainer = document.getElementById('favorite-video-
container');
} else {
rutubelframe = document.getElementById('rutube-video');
videoContainer = document.getElementById('video-

container');

}
rutubelframe.src = “https://rutube.ru/embed/${videoId} ;

videoContainer.style.display = 'flex';

}

function extractRuTubeVideoId (url) {
const regex = /(?:embed\/|video\/) ([a-zA-20-9 -1+)/;
const match = url.match (regex);
return match ? match[l] : null;

async function programsLogic () {

const apiBaseUrl = 'http://localhost:5047/api’';

const programsList = document.getElementById('programs-
list");

const videoContainer = document.getElementById('video-
container');

const closeButton = document.getElementById('close-
video') ;

document.getElementById ('apply-

filters') .addEventListener ('click', function () {
event.preventDefault () ;
const minWorkoutsInput = document.getElementById('min-

workouts') ?.value.trim() ;

const keywordInput =
document.getElementById('keyword') ?.value.trim() ;

const minDurationInput = document.getElementById('min-
duration')?.value.trim() ;

const minWorkouts = minWorkoutsInput ?
parselInt (minWorkoutsInput) : null;

const keyword = keywordInput || null;

const minDuration = minDurationInput °?

parselInt (minDurationInput) : null;



const isValidMinWorkouts = minWorkouts !== null &&
!'isNaN (minWorkouts) ;

const isValidKeyword = keyword !== null &é&
keyword.length > 0;

const isValidMinDuration = minDuration !== null &&

!'isNaN (minDuration) ;

if (isValidMinWorkouts || isValidKeyword) {
filterWorkoutPrograms (
isValidMinWorkouts ? minWorkouts : null,

isValidKeyword ? keyword : null
) ;
}
if (isValidMinDuration) {
filterWorkouts (null, minDuration);
}
1)

document.getElementById('clear-

filters') .addEventListener ('click', function (event) {
event.preventDefault () ;
document.getElementById ('min-duration') .value = '';
document.getElementById('min-workouts') .value = '';
document.getElementById('keyword') .value = "'"';

loadWorkoutPrograms () ;

1)

// ®YHKLMSA BaKPHTUS BUIEO

closeButton.addEventListener ('click', () => {
event.preventDefault () ;
videoContainer.style.display = 'none';
const rutubelframe = document.getElementById('rutube-
video') ;
rutubelframe.src = '';

)

async function filterWorkouts (minDifficulty, minDuration) {
const apiBaseUrl = 'http://localhost:5047/api';
const token = localStorage.getltem('authToken');
const programslList = document.getElementById('programs-
list");
const params = new URLSearchParams () ;

if (minDuration) {
params.append ('minDuration', minDuration);
}
try |
const response = await
fetch (" ${apiBaseUrl}/workouts/filter?${params.toString ()}, {
headers: { 'Authorization': "Bearer ${token}  }

)
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if (!'response.ok) throw new Error ('Oumbka oouilbTpaummu
OAaHHBX. ') ;
const data = await response.json();

if (Array.isArray(data) && data.length > 0) {
displayFilteredWorkouts (data) ;

} else {
programsList.innerHTML = '<p>HeT nomxoIsmmx

TPEHUPOBOK.</p>"';
}
} catch (error) {
alert ( Oumbka: S${error.message}  );
console.error ('Filter Error:', error);

}

async function filterWorkoutPrograms (minWorkouts, keyword) {
const apiBaseUrl = 'http://localhost:5047/api';
const token = localStorage.getItem('authToken');
const programsList = document.getElementById('programs-
list");
const params = new URLSearchParams() ;

if (minWorkouts) {
params.append ('minWorkouts', minWorkouts) ;
}
if (keyword) {
params.append('keyword', keyword);
}
try |
const response = await
fetch (" ${apiBaseUrl}/workoutprograms/filter?${params.toString ()},
{

headers: { 'Authorization': "Bearer ${token}  }

1)

if (!response.ok) throw new Error ('Oumbka oouibsTpaummu
IOAaHHBX. ') ;

const data = awailt response.json();

if (Array.isArray(data) && data.length > 0) {
displayPrograms (data) ;

} else {
programsList.innerHTML = '<p>HeT nomxongmmx OPOTPAMM

TPEHUPOBOK.</p>";
}
} catch (error) {
alert ( Oumbka: ${error.message}  );
console.error ('Filter Error:', error);
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function displayFilteredWorkouts (filteredWorkouts) {

const programsList = document.getElementById('programs-
list');
if (!Array.isArray(filteredWorkouts) ||
filteredWorkouts.length === 0) {
programsList.innerHTML = '<p>HeT nomxoIammx IpOTpPaMM
TPEHUPOBOK.</p>";
return;
}
programsList.innerHTML = '';

filteredWorkouts.forEach (workout => {

const workoutItem = document.createElement ('li'");
workoutItem.classList.add('workout-item');
workoutItem.innerHTML =

${workout.name} <span> (${workout.duration}

MmH) </span>

<br>

<br>

S{workout.description}

.
4

// Kuomnka "HauaTb TPEHUPOBKY"
const startButton = document.createElement ('button');

startButton.textContent = 'HauaTe TPEeHUPOBKY';
startButton.classlList.add('start-button');
startButton.onclick = function () {

event.preventDefault () ;
startWorkout (workout.name, workout.videoUrl,
'programs') ;
bi
workoutItem.appendChild (startButton) ;

// Kuomnka "IoGaBuUTh/YIanuTb u3 MU30pPaHHOTO"
const favoriteButton = document.createElement ('button');
const userld = localStorage.getltem('userId');
const favoriteWorkoutIds =
JSON.parse (localStorage.getItem('favoriteWorkoutIds') || "[1");

favoriteButton.classList.add('favorite-button');
favoriteButton.textContent =

favoriteWorkoutIds.includes (workout.id) 2 '@' : 'QO';

if (favoriteWorkoutIds.includes (workout.id)) {
favoriteButton.classlList.add('added"') ;

}

favoriteButton.onclick = async () => {
event.preventDefault () ;
if (favoriteWorkoutIds.includes (workout.id)) {
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await removeFavoriteWorkout (userId, workout.id);

favoriteWorkoutIds.splice (favoriteWorkoutIds.indexOf (workout.id),
1)

favoriteButton.textContent = '0O';
favoriteButton.classList.remove ('added') ;
} else {

await addFavoriteWorkout (userId, workout.id);
favoriteWorkoutIds.push (workout.id) ;
favoriteButton.textContent = '@ ';
favoriteButton.classlList.add ('added') ;

}

localStorage.setlItem('favoriteWorkoutIds',
JSON.stringify (favoriteWorkoutIds));
}i

workoutItem.appendChild (favoriteButton) ;
programsList.appendChild (workoutItem) ;
1)
}

Jluctunr I'.8 — daiin servPrograms.js

const apiBaseUrl = 'http://localhost:5047/api’';
const token = localStorage.getItem('authToken');

// 3arpyska CHOMCKa IpOTpaMMm

export async function loadPrograms () {
try {
const response = await

fetch (" ${apiBaseUrl}/workoutprograms , {
method: 'GET',
headers: {

'Authorization': "Bearer ${token}’
}
1)
if (!response.ok) throw new Error ('Oumbka 3arpy3kKu
nporpamMmm. ') ;
const programs = await response.json();

renderProgramlList (programs) ;
loadWorkouts () ;
servProgramsLogic () ;
} catch (error) {
alert ( Ommbka: S${error.message}  );
console.error ('Ommbka nNpu 3arpys3ke nporpamm:', error);

}

// OrTobpaxeHue CIOMCKa OIPOTPaAMM

function renderProgramlList (programs) {
const tbody = document.querySelector ('#program-list tbody');
tbody.innerHTML = '';
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programs. forEach (program => {
const row = document.createElement('tr');
row.innerHTML =
<td>${program.id}</td>
<td>${program.name}</td>
<td>${program.description}</td>
<td>
<button class="edit-btn" data-
id="${program.id}">PemakTuporars</button>
<button class="delete-btn" data-
id="${program.id}">Ynamure</button>
</td>

tbody.appendChild (row) ;
}) g
document.querySelectorAll ('.edit-btn').forEach (button => {
button.addEventListener ('click', handleEditProgram) ;

b) i

document.querySelectorAll ('.delete-btn') .forEach (button => {
button.addEventListener ('click', handleDeleteProgram) ;

});
}

// TlokazaTb GopMy HOOOABJIEHUS IPOTPAMMEL
function showAddProgramForm() {
document.getElementById ('add-program-form') .style.display =
'block"';
document.body.classList.add ('modal-open') ;
loadWorkoutsForForm() ;

}

// CxpeTH bopMy noGaBJjieHUS MNPOTPAMMEL
function hideAddProgramForm() {
document.getElementById ('add-program-form') .style.display =
'none’;
document .body.classList.remove ('modal-open') ;

}

// TlokazsaTh GoOpMy pelaKTUPOBaHUS NPOTPAaMME
function showEditProgramForm (programId) {
document.getElementById('edit-program-form') .style.display =
'block’';
document.getElementById ('edit-program-id') .value = programld;
document.body.classList.add ('modal-open') ;

}

// CKpHTH GOpMy pelakTHMPOBaHUS MNPOTPaMME
function hideEditProgramForm () {
document.getElementById('edit-program-form') .style.display =
'none’';
document.body.classList.remove ('modal-open') ;
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function displayErrors (errors, errorDiv) {

if ('errorDiv) {
return;
}

errorDiv.innerHTML = '';
errorDiv.style.display =
if (errors.length > 0) {
console.log ('ObHapyxeHE owmbkKuM:', errors);
errors.forEach (error => {
const errorElement = document.createElement ('p'):;
errorElement.textContent = error;
errorDiv.appendChild (errorElement) ;

b) g
errorDiv.style.display = 'block';

'none';

function servProgramsLogic () {
document.getElementById ('add-program-
btn') .addEventListener('click', showAddProgramForm) ;
document.getElementById('cancel-add-
program') .addEventListener ('click', hideAddProgramForm) ;
document.getElementById ('cancel-edit-
program') .addEventListener ('click', hideEditProgramForm) ;
document.getElementById ('edit-program-form-
content') .addEventListener ('submit', async function (event) {
event.preventDefault () ;

const programId = document.getElementById('edit-program-
id') .value;

const programName = document.getElementById('edit-
program-name') .value.trim() ;

const programDescription =
document.getElementById ('edit-program-description') .value.trim();

const errorDiv = document.getElementById('edit-error');

if (!programName || !programDescription) {
alert ('lloxanyncTa, =aloJIHUMTe BcCce noJjgsd.');
return;
}
let errors = [];
if (programName.length < 2 || programName.length > 255)

errors.push ("InrHa Ha3BaHUA NOPOTPAMMBE IOJIXKHa OBTH OT 2
oo 255 cumeojior.") ;

}

const firstCharRegex = /~[A-Ha-gE&]/;
if (!firstCharRegex.test (programName)) {



129

errors.push ("HaspaHue IOOJDKHO HauMHATBCHA C OyKBEL.") ;

const allowedSymbolsRegex = /" [A-Ha-aE&0-9\s.-]1+$/;
if ('allowedSymbolsRegex.test (programName) ) {
errors.push ("HemonycTuMblEe CHMMBOJIEL B Ha3BaHUMU.
PaszpemeHs TOJIBKO KUPWUIINIMYECKMe OYKBE, LMOQPB, TOYkM M nedmcer.");

}

if (errors.length > 0) {
displayErrors (errors, errorDiv);
return false;

const requestBody = {
id: parselnt (programId, 10),
name: programName,
description: programDescription

}s

try f
const response = await
fetch (" ${apiBaseUrl}/workoutprograms/${programId} , {
method: 'PUT',
headers: {
'"Content-Type': 'application/Jjson',
'Authorization': "Bearer ${token}’

bo
body: JSON.stringify (requestBody)

b) i

if (!'response.ok) {
const errorData = await response.json();
throw new Error (errorData.message || 'Ommbka
pPenaxKkTMPOBaHMAa NPOT'PaMel. ') ;
}
alert ('llporpaMMa yCIEWHO OTpemaKTupoBaHa!');

hideEditProgramForm() ;
loadPrograms () ;

} catch (error) {
alert (" Oumbra: S${error.message} );
console.error ('Oumbka OpM PemaKTUPOBAHUM IPOTPaMMH: ',

error) ;
}
1)

// OBpaboTka oTHpaBKM (QOPME HOOABJIEHMS IPOTPAMME
document.getElementById ('program-
form') .addEventListener ('submit', async function (event) ({
event.preventDefault () ;
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const programName = document.getElementById('program-
name') .value.trim() ;

const programDescription =
document.getElementById('program-description') .value.trim()

const select = document.getElementById('workout-

select');

const selectedOptions =
Array.from(select.selectedOptions);

const errorDiv = document.getElementById('add-error');

if (!programName || !programDescription ||
selectedOptions.length === 0) {
alert ('lloxanyncTa, 2aloJIHMTEe BCce noJjgd.');
return;

}
let errors = [];
if (programName.length < 2 || programName.length > 255)

errors.push ("IOInuHa Ha3BaHUA NPOTPAMMEL IOJDKHA OBTHE OT 2
no 255 cumBojior.");

}

const firstCharRegex = /"[A-Aa-ak&]/;
if (!firstCharRegex.test (programName) ) {
errors.push ("HaspaHue IOOJDKHO HauMHATBCA C OyKBE.") ;

const allowedSymbolsRegex = /" [A-Fa-gaE&0-9\s.-]1+$/;
if ('allowedSymbolsRegex.test (programName) ) {
errors.push ("HemonycTuMbE CHMMBOJIEL B Ha3BaHUMU.
PaspelleHE TOJBKO KUPpUIIIMUeCckMe OYyKBBE, LUMOPE, TOouku M medmcer.") ;

}

if (errors.length > 0) {
displayErrors (errors, errorDiv);
return false;
}
const workoutIds = selectedOptions.map (option =>
parselnt (option.value, 10));

const requestBody = {
name: programName,
description: programDescription,
workoutIds: workoutIds

}s

try {
const response = await
fetch (" ${apiBaseUrl}/workoutprograms , {
method: 'POST',
headers: {
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'"Content-Type': 'application/Jjson',
'Authorization': "Bearer ${token}’
by
body: JSON.stringify (requestBody)
1)

if (!'response.ok) {
const errorData = await response.json();
throw new Error (errorData.message || 'Ommbka
nobaBJIeHUSA NPOTPaMMHL. ') ;
}
alert ('lIporpamMma ycremHo nobarjieHa!');
hideAddProgramForm() ;

loadPrograms () ;
} catch (error) {
alert (" Oumbra: S${error.message} );
console.error ('Ommbka HOpu IODOOARBRJIEHMM NOPOTPaMME: ',
error) ;
}
1)

document.getElementById ('add-workouts-

btn') .addEventListener ('click', async () => {

const programlId = document.getElementById('edit-program-
id'") .value;

const select = document.getElementById('add-workout-
select');

const selectedOptions =
Array.from(select.selectedOptions);

if (selectedOptions.length === 0) {
alert ('loxamny¥ucTa, BHOepuUTe XOTS OB OOHY
TPEHUPOBKY . ") ;
return;
}
const workoutIds = selectedOptions.map (option =>

parselnt (option.value, 10));

await addWorkoutsToProgram(programlId, workoutIds);
loadProgramWorkouts (programId) ;

1)

document.getElementById('remove-workouts-

btn') .addEventListener ('click', async () => {

const programId = document.getElementById('edit-program-
id'") .value;

const select = document.getElementById('remove-workout-
select');

const selectedOptions =
Array.from(select.selectedOptions);
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if (selectedOptions.length === 0) {
alert ('lloxanyncrTa, BHOepUTe XOTS OB OOHY
TPEHUPOBKY. ") ;
return;
}
const workoutIds = selectedOptions.map (option =>

parselnt (option.value, 10));

await removeWorkoutsFromProgram (programId, workoutIds);
loadProgramWorkouts (programlId) ;
1)
}

// ObpaboTka penakTUPOBAHMUSA IPOTPAMMEL
async function handleEditProgram(event) {
const programId = event.target.dataset.id;
const program = await fetchProgramById (programlId) ;
document.getElementById('edit-program-name') .value =
program.name;
document.getElementById ('edit-program-description') .value =
program.description;
showEditProgramForm (programld) ;

}

// TlojlydyeHue nporpamMmel 110 1D
async function fetchProgramById (programId) {
const response = await
fetch (" ${apiBaseUrl}/workoutprograms/${programId} , {
method: 'GET',
headers: {

'Authorization': "Bearer ${token}’
}
1)
if (!response.ok) throw new Error ('Ommbka 3arpy3Ku
IPOTPaMMH. ') ;

return await response.json();

}

// OBpaboTka ymajieHUs IPOI'PaMMEI
async function handleDeleteProgram(event) {
const programId = event.target.dataset.id;
if (confirm('Bel yBepeHE, UYTO XOTUTE YINAJUTbL BTY OpoTrpamMmy?'))

try {
const response = await
fetch (" ${apiBaseUrl}/workoutprograms/${programId} , {
method: 'DELETE',
headers: {
'Authorization': "Bearer ${token}’
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)

if (!'response.ok) throw new Error ('Oumbka ynajeHUS
NPOTPaMMHL. ') ;
alert ('lIlporpaMma YyCIIEWHO ynaJjeHa!');

loadPrograms () ;
} catch (error) {
alert ( Oumbka: S${error.message}  );
console.error ('Ommbka HOpM yOajleHMM OPOTPaMMbl: ', error);

async function loadWorkouts () {
const apiBaseUrl = 'http://localhost:5047/api';
const token = localStorage.getltem('authToken');
try A
const response = await fetch( ${apiBaseUrl}/workouts , {

method: 'GET',
headers: {

'Authorization': “Bearer ${token}’
}
b) g
if (!response.ok) throw new Error ('Ommbxa 3arpy3ku
TPEHMPOBOK. ') ;
const workouts = await response.json();

const addSelect = document.getElementById('add-workout-
select');

const removeSelect = document.getElementById('remove-
workout-select');

workouts.forEach (workout => {
const option = document.createElement ('option');
option.value = workout.id;
option.textContent = workout.name;

addSelect.appendChild (option.cloneNode (true)) ;
removeSelect.appendChild (option) ;
1)
} catch (error) {
alert ( Ommbka: S${error.message}  );
console.error ('Oumbka OpM 3arpys3kKe TPEHMPOBOK:', error);

async function addWorkoutsToProgram (programId, workoutIds) {
const apiBaseUrl = 'http://localhost:5047/api’';
const token = localStorage.getItem('authToken');
const params = new URLSearchParams/() ;
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try {
for (const workoutId of workoutIds) {
params.append ('workoutId', workoutId);
const response = await
fetch (" ${apiBaseUrl}/workoutprograms/${programId}/add?${params.toS
tring ()}, {
method: 'POST',
headers: {

'"Content-Type': 'application/Jjson',
'Authorization': “Bearer ${token}’
}
1)
if (!'response.ok) {
const errorData = await response.json();
throw new Error (errorData.message || ~Oumbka

nofaByieHrs TpeHupoBKM ¢ ID ${workoutId}. );

}
}

alert ('Bce TPpeHMPOBKM yCINEWHO IOOABJIEHH B NporpaMMmy. ') ;

} catch (error) {
alert ( Oumbka: S${error.message}  );
console.error ('Add Workouts Error:', error);

}

async function removeWorkoutsFromProgram (programld,
workoutIds) {

const apiBaseUrl = 'http://localhost:5047/api’';
const token = localStorage.getlItem('authToken');
const params = new URLSearchParams();

try {

for (const workoutId of workoutIds) {
params.append ('workoutId', workoutId);
const response = await
fetch (" ${apiBaseUrl}/workoutprograms/${programId}/remove?${params.
toString ()}, {
method: 'POST',
headers: {

'"Content-Type': 'application/Jjson',
'Authorization': "Bearer S${token}’
}
1)
if (!response.ok) {
const errorData = await response.json();
throw new Error (errorData.message || ~Ommbka ymajeHus

TpeHupoBku c ID ${workoutId}. );

}



}

alert ('Bce TPEeHMPOBKM YCIEUHO yIaJiIeHB M3 IPOTPaMMH. ') ;
} catch (error) {

alert ( Ommbka: ${error.message}  );

console.error ('Remove Workouts Error:', error);

async function loadWorkoutsForForm() {
const apiBaseUrl = 'http://localhost:5047/api';
const token = localStorage.getltem('authToken');

try |
const response = await fetch( ${apiBaseUrl}/workouts , {
method: 'GET',
headers: {
'Authorization': "Bearer S${token}’
}
1)

if (!response.ok) throw new Error ('Ommbxa 3arpys3ku
TPEHUPOBOK. ') ;

const workouts = await response.json();

const select = document.getElementById('workout-select');
select.innerHTML = '';

workouts.forEach (workout => {
const option = document.createElement ('option');
option.value = workout.id;
option.textContent = workout.name;
select.appendChild (option) ;

1)

} catch (error) {
alert ( Oumbka: S${error.message}  );
console.error ('Oumbka OpU 3arpys3Ke TPEeHMPOBOK:', error);

}

Juctunr I'.9 — daiin servWorkouts.js

const apiBaseUrl = 'http://localhost:5047/api’';
const token = localStorage.getItem('authToken');
// ®yHKUMS OIS 3arpy3KM TPEHUPOBOK
export async function loadServWorkouts() {
try {
const response = await fetch( ${apiBaseUrl}/workouts",
headers: { 'Authorization': “Bearer S${token}  }
1)
if (!response.ok) throw new Error ('Ommbka 3arpy3Ku
IOAaHHBX. ") ;

{

135



136

const workouts = await response.json();

const tbody = document.querySelector ('#workouts-list
tbody') ;

tbody.innerHTML = '';

workouts.forEach (workout => {
const row = document.createElement ('tr');
row.innerHTML =
<td>${workout.id}</td>
<td>${workout.name}</td>
<td>${workout.description}</td>
<td>${workout.duration}</td>
<td>${workout.metValue}</td>
<td>
<button class="edit-btn" data-id="${workout.id}"
data-name="${workout.name}" data-
description="${workout.description}" data-
duration="${workout.duration}" data-metValue="${workout.metValue}"
data-video-url="${workout.videoUrl}">PemakTuporars</button>
<button class="delete-btn" data-
id="${workout.id}">Ymamnure</button>
</td>

tbody.appendChild (row) ;
1)

document.querySelectorAll ('.edit-btn').forEach (button => {
button.addEventListener ('click', () => {
const id = button.dataset.id;
const name = button.dataset.name;
const description = button.dataset.description;
const duration = button.dataset.duration;
const metValue = button.dataset.metValue;
const videoUrl button.dataset.videoUrl;
editWorkout (id, name, description, duration, metValue,

videoUrl) ;
1)
)

document.querySelectorAll ('.delete-btn') .forEach (button =>

button.addEventListener ('click', () => {
const id = button.dataset.id;
deleteWorkout (id) ;
1)
1)
} catch (error) {
alert ( Oumbra: S${error.message} ) ;
console.error ('Workouts Error:', error);

}

servWorkoutsLogic () ;
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async function editWorkout (id, name, description, duration,

metValue, videoUrl) {

document.getElementById('workout-id') .value = id;

document.getElementById ('workout-name') .value = name;

document.getElementById('workout—-description') .value =
description;

document.getElementById ('workout-duration') .value
duration;

document.getElementById ('workout-metValue') .value =
metValue;

document.getElementById ('workout-video-url') .value =
videoUrl;

document.getElementById ('edit-workout-form') .style.display =
'block’';

document.body.classList.add ('modal-open') ;

function servWorkoutsLogic () {
const workoutsTable = document.getElementById ('workouts-
list') .querySelector ('tbody')
const addWorkoutForm =
workout-form') ;
document.getElementById ('add-workout-

document.getElementById ('edit-

button') .addEventlListener ('click', () => {
event.preventDefault () ;
document.getElementById('workout-id') .value = '';
document.getElementById ('workout-name') .value = '';

document.getElementById('workout-description') .value

document.getElementById('workout-duration') .value = '';

document.getElementById ('workout-metValue') .value = '';

document.getElementById ('workout-video-url') .value = '';
(

document.getElementById('edit-workout-
form') .style.display = 'block';
document.body.classList.add ('modal-open') ;

DN

document.getElementById('edit-workout-
form') .addEventListener ('submit', async function (event) {
event.preventDefault () ;
const i1id = document.getElementById('workout-id') .value

|l null;
const name = document.getElementById('workout-
name') .value;
const description = document.getElementById ('workout-
description') .value;
const duration =
parselnt (document.getElementById ('workout-duration') .value);

const metValue =
parseFloat (document.getElementById ('workout-metValue') .value) ;
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const videoUrl = document.getElementById('workout-video-
url') .value;

const token = localStorage.getlItem('authToken');

const requestBody = {

name: name,
description: description,
duration: duration,
metValue: metValue,
videoUrl: wvideoUrl

}s

if (id) {
requestBody.id = id;

}

const url = id ? “${apiBaseUrl}/workouts/${id}"
*$S{apiBaseUrl}/workouts";

const method = id ? 'PUT' : 'POST';
try |
const response = await fetch (url, {

method: method,
headers: {
'"Content-Type': 'application/json',
'Authorization': “Bearer ${token}’
by
body: JSON.stringify (requestBody)
1)

if (!'response.ok) throw new Error ('Oumbka COXpaHeHUS
TPEHUPOBKM. ') ;

alert (id ? 'TpeHupoBKa yCIHemHO OOHOBJIeHA!'
'TpeHUpPOBKA ycrnemHo nobasjseHa!');

document.getElementById ('edit-workout-
form') .style.display = 'none';

document.body.classList.remove ('modal-open') ;
loadServWorkouts () ;

} catch (error) {
alert ( Oumbka: S${error.message}  );

console.error ('Oumbka OPM COXPAaHEHUM TPEHUPOBKM:

error) ;
}
1)

document.getElementById ('cancel-

edit') .addEventListener ('click', () => {
document.getElementById('edit-workout-
form') .style.display = 'none';

document .body.classList.remove ('modal-open') ;
1)
}

// ®yHKUMS OIS yOaJIeHUS TPEeHUPOBKU
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async function deleteWorkout (workoutId) {

const token = localStorage.getlItem('authToken');
try {
const response = await

fetch (" ${apiBaseUrl}/workouts/${workoutId}" , {
method: 'DELETE',
headers: {
'Authorization': “Bearer S${token}’
}
1)

if (!response.ok)

throw new Error ('Ommbka yIalleHUsa
TPEHUPOBKU. ') ;

alert ('TpeHupoOBKa ycremHo ynajeHa!');
} catch (error) {

alert (" Oumbra: S${error.message} );
console.error ('Ommbka HOpu yOaJIeHUM TPEHUMPOBKMU:',

}

loadServWorkouts () ;

error) ;
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IMpusnoxkenue /{
(pexomeHnayemoe)

Pe3yabTaThl PyHKIHOHAIBLHOIO TECTUPOBAHUA
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PenakrupoBaTtb nporpammy

[nuHa Ha3BaHWA NporpaMmmel AoMmKHa BbITb 0T 2 A0 255
CMMBOINOB.

HaassaHue:

/

PI’ICYHOK I[l — PGSYJIBTaTLI TCCTUPOBAHHA KJIaCCa 9KBUBAJICHTHOCTHU «I[J'II/IHa

MEHBIIIE 2»

PepaktupoBaTb Nporpammy

[nuHa HazBaHWsa nporpammel gomkHa ObiTb OT 2 g0 255
CUMBOJIOB.

HaasaHue:

WMoragnuaasHpenunaenae Aponosianomxkonarngnon Onenapnepos

Pucynox /1.2 — Pe3ynbTaTsl TECTUPOBAaHHMSI KJ1acca SKBUBAIGHTHOCTH «/[miHa Gosbiie

255»

PenaktupoBaTtb nporpammy

HaspaHne OomKHO Ha4YUHATLCA ¢ DYKBBI.

HaasaHue:

TeHHUC

PI/ICYHOK J_—[3 - PC3YJII>T3TI)I TCCTUPOBAHHUA KJIACCa YKBHUBAJICHTHOCTHU «HazBanue

HayWHAETCS HE C OYKBBI»



142

PepnakrupoBartb nporpammy

HeponycTuMble cuMBOnNbI B Ha3BaHUW. PaspelueHbl
TONbBKO KMpUnnuyeckue Byksbl, LMMPLI, TOYKK U

neducsl.
HaasaHue:

PutHeC@

Pucynok J[.4 — Pe3yiabTaThl TECTUPOBAHUS Kjlacca SKBUBaJIeHTHOCTH «Ha3Banue

COACPKUT HCOAOITYCTUMBIC CUMBOJIBD>

PenaktupoBaTb Nporpammy
HaaBaHWe JOMKHO HauMHaTLCA C BYKBbI.

HazeaHwue:

3215

Pucynok /I.5 — Pe3ynprarsl TECTUPOBaHUS Kilacca SKBUBaJCEHTHOCTH «Ha3Banue He

COJIEPKUT OYKBBD»
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IIpunoxenue E
(pexomeHnayemoe)

JINCTHHT MOIYJ/IbHBIX TECTOB
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Microsoft.AspNetCore.Mvc;
Microsoft.AspNetCore.Mvc.Testing;
Microsoft.EntityFrameworkCore;
Moqg;

SportApi.Controllers;
SportApi.Models;
SportApi.Services;
System.Net.Http.Json;

System.Net;

Xunit;
Microsoft.AspNetCore.Identity.Data;
Azure;

namespace SportApi.Tests

{

public class AuthControllerTests
IClassFixture<WebApplicationFactory<Program>>

{

private readonly WebApplicationFactory<Program> factory;

public AuthControllerTests (WebApplicationFactory<Program>

factory)

{

_factory = factory;

private HttpClient CreateClientWithToken (string token)
{
var client = factory.CreateClient();
client.DefaultRequestHeaders.Add ("Authorization",

"Bearer " + token);

return client;

[Fact]
public async Task RegisterOk()
{

var client = factory.CreateClient();

var request = new

{
username = "testuserl27",
password = "TestPasswordl23",
role = "user"

}i

var response = await

client.PostAsJsonAsync ("/api/auth/register", request);

var content = await

response.Content.ReadAsStringAsync () ;

Console.Writeline (content) ;
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Assert.Equal (HttpStatusCode.OK, response.StatusCode);
}

[Fact]
public async Task LoginReturnToken ()

{

var client = factory.CreateClient();

// Register the user first
var loginRequest = new
SportApi.Controllers.AuthController.LoginRequest

{

username = "testuserl23",
password = "TestPasswordl23"
I
var loginResponse = await

client.PostAsJsonAsync ("/api/auth/login", loginRequest);
Assert.Equal (HttpStatusCode.OK,
loginResponse.StatusCode) ;

var content = await
loginResponse.Content.ReadAsStringAsync () ;
Assert.Contains ("token", content);

}

[Fact]
public async Task UpdateOk ()

{

var client = factory.CreateClient();

var loginRequest = new

{

username = "testuserl23",
password = "TestPasswordl23"
bi
var loginResponse = await

client.PostAsJsonAsync ("/api/auth/login", loginRequest);
Assert.Equal (HttpStatusCode.OK,
loginResponse.StatusCode) ;

var content = await
loginResponse.Content.ReadAsStringAsync () ;
var token = content.Split('"')[3];

// Now update the profile
var clientWithToken = CreateClientWithToken (token);

var userlId = 7;

var updateRequest = new
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dateOfBirth = "1990-01-01",
weight = 70,
height = 180

i

var updateResponse = await
clientWithToken.PostAsJsonAsync ($"/api/auth/{userId}/update-
profile", updateRequest);
Assert.Equal (HttpStatusCode.OK,
updateResponse.StatusCode) ;
}

[Fact]
public async Task GetProfile ReturnsOk ()
{

var client = factory.CreateClient();

var loginRequest = new

{

username = "testuserl23",
password = "TestPasswordl23"

i

var loginResponse = await
client.PostAsJsonAsync ("/api/auth/login", loginRequest);

var loginContent = await
loginResponse.Content.ReadAsStringAsync () ;

var token = loginContent.Split('""')[31];

var clientWithToken = CreateClientWithToken (token) ;
var userId = 7;

var response = await
clientWithToken.GetAsync ($"/api/auth/{userId}");

Assert.Equal (HttpStatusCode.OK, response.StatusCode);

var content = await
response.Content.ReadAsStringAsync () ;

Assert.Contains ("username", content);
Assert.Contains ("testuserl23", content);

[Fact]
public async Task AddFavoriteWorkout ReturnsOk()
{
// Arrange: PermucTpaums [IOJIb30BATEJNIS UM IOJIydeHME
TOKEeHa
var client = factory.CreateClient();
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var loginRequest = new

{

username "testuserl23",
password = "TestPasswordl23"

}s

var loginResponse = await
client.PostAsJsonAsync ("/api/auth/login", loginRequest);

var loginContent = await
loginResponse.Content.ReadAsStringAsync () ;

var token = loginContent.Split('"")[3];

var clientWithToken = CreateClientWithToken (token) :;

var userlId = 7;
var workoutId = 1;
var response = await

clientWithToken.PostAsync ($"/api/auth/{userId}/favorites/add?worko
utId={workoutId}!", null);

Assert.Equal (HttpStatusCode.OK, response.StatusCode);
}

[Fact]
public async Task RemoveFavoriteWorkout ReturnsOk()

{

var client = factory.CreateClient();

var loginRequest = new

{

username "testuserl23",
password = "TestPasswordl23"

}s

var loginResponse = await
client.PostAsJsonAsync ("/api/auth/login", loginRequest);

var loginContent = await
loginResponse.Content.ReadAsStringAsync () ;

var token = loginContent.Split('""')[3];

var clientWithToken = CreateClientWithToken (token):;

var userld = 7;
var workoutId = 1;
var response await

clientWithToken.PostAsync ($"/api/auth/{userId}/favorites/remove?wo
rkoutId={workoutId}", null);

Assert.Equal (HttpStatusCode.OK, response.StatusCode);
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