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AHHOTALMS

TexHrueckoe 3a7aHnue — 3TO OCHOBHOHM JOKYMEHT, OroBapuBaroLnii Habop TpeOoBaHUN U
NOPSAJOK CO3JAHMS TMPOTPAMMHOIO IPOAYKTa, B COOTBETCTBHHM C KOTOPBIM ITPOHU3BOJIUTCS

pa3paboTka mporpaMMEbl, €€ TECTHPOBAHUE U TPHEMKA.

Hacrosimee Texnuueckoe 3amanue Ha pazpabotky «Restful BeG-cepBuca anst paboThl C
0a3aMu aHHBIX IO CBOMCTBAM HEOPTraHMYECKUX BEIIECTB U MAaTEPUAJIOB» COACPIKUT CIIETYIOIINe
pasnensl: «BBenenuey», «OcHoBaHue 1 pazpaboTkuy, «HasHauenue pazpadbotkmn», « TpedboBanus
K mnporpamme», «TpeGoBaHUS K MPOrpaMMHOM JOKyMEHTauuw», «TeXHHUKO-IKOHOMUYECKUE

nokasarenn», «Ctaauu 1 3Tansl pazpadoTkn» U «I1opsaok KOHTPOIIs ¥ IpHeMKn» [7].

B pasnene «BBemeHue» yka3aHO HAUMEHOBAHHME W KpaTKas XapaKTEPUCTHKA 00JacTu
npumenenus «Restful Be6-cepBuca s paboThl ¢ 6a3aMu TaHHBIX IO CBOMCTBAM HEOPTaHUYECKHUX

BCIIECCTB U MATCPUATIOB).

B pasnene «OcHoBaHust i pa3paOOTKW» yKa3aH JOKYMEHT Ha OCHOBaHHMH, KOTOPOTO

BezieTcs pa3paboTKa 1 HAMMEHOBAHUE TEMBI Pa3pabOTKH.

B paznene «Ha3nauenue pa3zpaboTku» ykazaHO (YHKIIMOHAJIbHOE M 3KCILTyaTallHOHHOE

Ha3Ha4YeHHEe MPOrPAMMHOTO MPOAYKTA.

Paznen  «TpeGoBanus K mporpamMme»  COJACPKHT  OCHOBHBIE TpeOOBaHUS K
(YHKIMOHATIBHBIM XapaKTEPUCTUKAM, K HAJEKHOCTH, K YCIOBUSAM 3KCIUTyaTalluH, K COCTaBy H
napameTpaM TEXHHYECKMX CpPEACTB, K MH(POPMALMOHHON M IPOrpaMMHOM COBMECTUMOCTH, K

MapKUPOBKE U yIaKOBKE, K TPAHCIOPTUPOBKE U XPAaHEHUIO, a TAK)Ke CHelHalbHbIe TpeOOBaHUSI.

Paznen «TpeboBaHUs K IPOrpaMMHBIM IOKYMEHTaM» COAEPKUT MPeIBAPUTEIbHBIN COCTaB

IPOTPaMMHOM JJOKYMEHTAIIUH U CTeHalbHbIe TPeOOBAaHUS K HEH.

Paznen  «TeXHUWKO-5KOHOMHUYECKHE  TOKA3aTelm»  COICPKUT  OPHUCHTHPOBOUYHYIO
SKOHOMHUYECKYI0 3((PEKTUBHOCTD, MpEIIONIaraeMylo TOJOBYI MOTPEOHOCTh, IKOHOMHYECKHE
npeumyInecTBa pazpabotku «Restful BeO-cepBuca mis pabotsl ¢ 6a3aMu JaHHBIX O CBOMCTBAM

HCOPTaHNYCCKUX BCHICCTB U MATCPUATIOB).

Paznen «Cragum u srtambl pa3pabOTKW» COACPXKUT CTaaAWU pa3pabOTKH, JTalbl |

cojepxaHue pador.
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B paznene «Ilopsaok KOHTpOJS M HPUEMKW» YKa3aHbl OOIIHMe TpeOOBaHUS K NpPHEMKE

paboTHL.

Hacrosmmii nokymMeHT pa3paboTaH B COOTBETCTBUHU C TPEOOBAHUSIMHU:
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1) TOCT 19.101-77 Buapl mporpamMm 1 MpOrpaMMHBIX TOKYMEHTOB [ 1];
2) T'OCT 19.102-77 Cranuu pa3pabotku [2];

3) T'OCT 19.103-77 O603Ha4eHust IpOrpaMM U MPOTrPaMMHBIX JOKYMEHTOB [3];
4) T'OCT 19.104-78 OcHoBHble Hagnucu [4];

5) T'OCT 19.105-78 O6mue TpeboBaHMS K TPOrPaMMHBIM JJOKYMEHTaM [5];

6) TOCT 19.106-78 TpebGoBaHusi K MHPOrPaMMHBIM JOKYMEHTaM, BBIMOJIHEHHBIM I€YaTHBIM

crocobom [6];

7) TOCT 19.201-78 Texuuueckoe 3amganue. TpedoBaHuUs K cofep:kaHuio 1 opopmierHuto [7].

N3menenus k qanaomy TexHnueckomy 3amanuto opopmirstrores corsacHo ['OCT 19.603-78

[8], TOCT 19.604-78 [9].
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1. BBEAEHUE

1.1. HamMeHOBaHMe MPOrpaMMBbl

HaumenoBanue mporpammel — “Restful BeG-cepBuc ans pa®otbl ¢ 6azaMH JaHHBIX IO
CBOMCTBaM HeopraHnyeckux BemecTB U marepuanoB” (“Restful web service for a databases on

inorganic substances and materials properties”).

1.2. KpaTkas xapakTepuCTHKA 00J1aCTH NPUMEHEHHUSs

«Restful BeG-cepBuc ans paboTbl ¢ 0azaMH JaHHBIX IO CBOWCTBAM HEOPTraHHMYECKUX
BEIICCTB U MaTEPHAIIOB» IPUMEHHUM B CHCTEMaX, T'JIe HCIIOIb3YIOTCS HECKOJIbKO 0a3 TAaHHBIX U €CTh
HEOOXOAMMOCTh B OOOOIICHWH, XpaHSIICHCs B HUX HWH(OpMAIMH, C TOMOIIBI MeTabas3bl.
OcHoBHas 1enb pa3pabaThiBaeMOW MPOrpaMMbl — aBTOMATH3aIUsl MPOIECCOB, CBS3aHHBIX C
UMIIOPTUPOBAHNEM METAJIaHHBIX B MeTa0a3y, U yIPOIIEHHE TPOoIecca OTCICKIUBAHUS OOHOBIICHUH

B Oazax JaHHBIX I1O CBOMCTBaM HCOPTaHNYCCKUX BCIICCTB N MAaTCPUAJIOB.

N3wMm.

JInct No ToKyM. TTomm. aTa
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2. OCHOBAHUA JJAA PASPABOTKH

2.1. JIokyMeHTBI, Ha OCHOBAHUH KOTOPBIX BeleTcsi pa3padoTka

OcHoBaHMeM sl pa3pabOTKH SBJIseTCs UEOHBIM IUTaH MOATOTOBKM OakalaaBpoB IO
HanpasieHuto 09.03.04 «IIporpamMmmHasi WHXEHEpPUsS» U YTBEP)KICHHAS AKaJEMHYECKUM

PYKOBOJUTENIEM IPOrpaMMBbl TEMa KypCOBOTO MPOEKTA.

2.2. HaumeHOBaHue TeMbl pa3padoTKu

HaumenoBanue temsl pazpabotku — «Restful Be6-cepBuc a1t paboThl ¢ 6a3aMu TaHHBIX T10

CBOMCTBaM HEOPTaHNYCCKUX BCIICCTB U MAaTCPUAJTIOB)).

[TporpammMa BBINIOJHSETCS B paMKax TE€Mbl KypCOBOI paOOThI B COOTBETCTBUU C yUEOHBIM
IUIAaHOM TOATOTOBKHM OakamaBpoB 1o HampasieHuio 09.03.04 «[IporpammHas WHKEHEPHUD»
HanmonanbHOro MccaenoBaTenbcKoro yHuBepcuTera «Bpicias mKkoia SKOHOMUKHY, (akyibTeT

KOMIIBIOTEPHBIX HAYK, ACTIapTaMEeHT MIPOrPaMMHON HH)KEHEPHH.

N3wMm.
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3. HABHAYEHUME PASPABOTKH

3.1. DyHKUMOHAJbLHOE HA3HAYEHHUE

@OYHKIMOHAIBHOE HAa3HAYEHUE IPOrpaMMbl — IIpeloCTaBlieHne yHuBepcaabHoro API ms
Oe3omacHON paboThl ¢ 0a3aMu AAHHBIX, XPAHAILIMX CBEIEHHS O XMMHUYECKHUX CYIIHOCTAX M HX
CBOMCTBAX, MPOCMOTpP MeTanH(popManuu, XpaHsmiecs B Meradasze, 1 COXpaHEeHHE OOHOBJICHUH U3

0a3 MaHHBLIX B MeTabase.

3.2. DKCILUTyaTAlIMOHHOE HA3HAYeHH e

JlauHBbIi1 BEO-cepBUC TTpeAHA3HAYEH IS YIIPOIIECHHUS TIPOIiecca OTCICKUBAHKS OOHOBICHHUI
B 0a3zax JaHHBIX IO CBOWCTBAM HEOPTraHMYECKHX BEIIECTB W MAaTEepHaOB W aBTOMAaTH3aLUU
coxpaHeHHs 0OHOBIICHHIA B MeTabase.

CepBrc MOXeET ObITh BCTPOCH BO BHEIIHIOIO CUCTEMY, IO 3alPOCY KOTOPOM cepBUC OyaeT
OTIIPABJIATH 3aMpochl K 06a3aM NaHHBIX M, IPU HaJIMYUU OOHOBJIICHWH B HHUX, COXPaHSATH HOBbBIE
MeTa/llaHHble B MeTabasze. [Ipyrum ciiydaeM HMCIONb30BaHUS SBISETCS PYYHOW YIpaBieHHE, NPU
KOTOPOM TI0JIb30BaTENb, MOJIb3YSICh HH(GPACTPYKTYPOH BeO-cepBHCa, caM OTIPABISET 3allpoChl Ha

MOVCK OOHOBIIEHUH M X COXpaHEHUE.

N3wMm.
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4. TPEBOBAHUA K IIPOI'PAMME

4.1. TpeOoBanus K PYHKIHOHAJbHBIM XaPAKTePHUCTHKAM

4.1.1. CocTtaB BbINOJHAEMbIX QyHKIIUH

«Restful BeO-cepBuc mius paboTel ¢ 0azaMu JaHHBIX 1O CBOWCTBAM HEOPTaHUYECKHX
BEIIECTB M MAaTepHaloB» O0ECIIEYMBAET B3aUMOJICHCTBHE MeTaba3bl M 0a3 JaHHBIX, XPaHSIIHX
CBEJICHUS O XUMUYECKUX BEIECTBAX U UX cBoicTBax. [lockonbky MeTrabas3a u 6a3bl JAHHBIX MOTYT
XpaHUTbCA Ha pa3HbIX CepBepax, Mg 0OecreueHus B3auMOICHCTBHS HHPPaCcTPYKTypy BeO-cepBuca

HEOOXOIMMO Pa3/IeIUTh Ha JIBa MUKPOCEPBHCA!
— Cepsuc mis 6a3pl gaHHbIX («Service for databasey)

Jnst kakmoit 0a3bl TaHHBIX HA CEPBEP YCTAHABIIMBACTCS CBOM IK3EMIUISP CEpBUCA.
[Tpu ycTaHOBKE cepBHCa MOJIb30BaTENb JOJDKEH yKa3aTh CTPOKY MOAKIIOUEHUS K
0a3e TaHHBIX, a TAKXKE Sql-CKPUNT JUIs MOJTydeHHs] MeTanH(popMauu o6 3Toii 6aze

JAHHBIX.
— Cepsuc mis Metabassl («Service for metabase)

Ha cepBep ¢ meTa0a3oii ycranaBimuBaeTcsi cepBHUC uid MeTaba3bl. [lpu ycTtaHoBke
[I0JIb30BATENb JOJDKEH YKa3aTh CTPOKY HNOJKIIOUEHHs K MeTabaze U MH(opMaIuo

0 TMOJIb30BATENAX, Y KOTOPHIX OYJIeT TOCTYII K UCIIOJIb30BaHUIO BEO-CepBHUCa.

Cepsuc ans 6a3wel nanHbix («Service for database») momxken oOecrneuynBaTh BO3MOKHOCTh

BBITIOJTHEHUSI CIEAYIOMUX (DYHKIINNI:
1) GET-3ampoc, mpoBepsitoniuii TeKyIee cocTossHue padboTel ceppuca. [IpoBepsiercs:
1. CocrosiHre NOAKIIOYEHHS K 0a3e JaHHBIX;

ii. ITpoBepka ucnonHeHus sql-CKpHUITa U1 MOIYyYEHHs IPECTaBICHUS

O MCTaJaHHBIX Ta6JII/II_H>I NOAKIOYCHUA K baze JaHHBIX.

3anpoc Bo3Bpamaet otBeT ¢ HTTP xomom 200 (pesynbratr — OK/"Ycenemno"), ecnu
COEJIMHEHHUE BBINOJIHEHO YCIEWHO. B ciyuyae BOSHMKHOBEHUS OIMOOK MPH NOJKIIOUEHUH
¥ B3aMMO/ICHCTBHH ¢ 0a301 TaHHBIX BO3Bpamiaercs oTBeT ¢ kogoM 500 (pe3yibTar - Internal

Server Error/"BuyTpennsis omubka cepsepa');

N3wMm. JInct No ToKyM. TTomm. aTa
RU.17701729.05.15-01 T3 01-1
MaB. Ne momi. Tloam. u nata B3am. uuB. Ne MuB. Ne ny06o1. Tloam. u nata
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2) GET-3ampoc, Bo3BpaIiaomuii MeTaJjaHHble O CBOMCTBAX, XpaHAIIUXCS B 3TOH 0aze

naHHbIX, B JSON dopmare. B cocTaB MeTailaHHBIX O CBOMCTBAaX BXOIUT CIEAYIOIIAs

nHpopmarus:

1. Nnentudukarop 6a3pl JaHHBIX, OTKY1a OBLIO B3SITO JaHHOE CBOMCTRBO;
11. Wnentudukarop cBoiicTBa B 6a3e NaHHBIX;

1ii. Ha3Banue cBoiicTBa;

1v. OmnucaHue CBOMCTBA;

V. Ccpuika Ha mabJIOH CTPaHMIIBI O CBOMCTBE BO BeceMupHo# nayTHHe;
Vi. CraTyc OOHOBJICHHUSI CBOMCTBA OTHOCHTEIBHO JIPYTUX TAOIUII.

3) GET-3ampoc, Bo3Bpamamomuii MeTaJaHHbIe O CUCTEMAax, XpaHAIIUXCS B 3TOH Oaze

nauHbiX, B JSON dopmate. B cocTaB MeTailaHHBIX O CHCTEMaX BXOJUT CIIEAYIOIIAast

nHpopmarus:

1. Wnentudukatop 60a3bl JaHHBIX, OTKY/a Oblja B35Ta JaHHAs CHCTEMA;
1. YHUKaNbHBIA UACHTHPUKATOP CHCTEMBI B 0a3e JaHHBIX;

11i. KonnuecTBO 371EMEHTOB B CHCTEME;

1v. Craryc 0OHOBIIEHUSI CHCTEMBI OTHOCUTEIILHO APYTHUX TAOJIHII,

V. Jlata BHeceHus B 0a3y JaHHBIX 3TOH CHCTEMBI,

vi. CTpoKOBOE IIPEICTABICHHUE YIIEMEHTOB;

vii.  Wudopmanus o cucreme;

vili.  OnucaHue CUCTEMBI.

4) OrpanuueHue noctyna K (QyHKIuoHamMy 2-3 MOCPEICTBOM ayTEHTH(HKALUU TO

JWT-tokeny.

CepBuc st metabasbl («Service for metabase») momkeH oOecriednBaTh BO3MOXXKHOCTH

BBITMOJTHEHUS! CIEAYIOMUX (DYHKINMI:

1) Orpanunuenue goctyma K ¢yHKOHoHany cepBuca mocpeactBom  Cookie
ayreHTuukanuu. OrpaHUYeHUE MOAIEPKUBACTCS CIEAYIONUMHU BBITIOTHIEMBIMU

GbyHKIUSIMU:

N3wMm.
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GET-3anpoc g mony4yeHue (OpMbI C TOISIMU JJIs TOJIB30BATEICKUX
JaHHBIX JUId ayTeHTU(uKauun B cepBuce. [lomp3oBaTenbCKUEe HaHHBIC

BKJIIOYAIOT B €051 CIICAYIONIYI0 HH(POPMAIIHIO:
1. Hwms nmons3oBaTens;
ii. ITapoms.

POST-3anpoc nns ayreHTudukanuu mnonb3oBatens. [Ipu ormpaBke moms
(GbopMbI BaTHAUPYIOTCS, TPOBEPSIETCS UX 3alOJHEHHOCTh. Ecimu XoTs Obl
OJIHO W3 IOJIEW HE 3alOJIHEHO, MOJIb30BaTelNsl BO3BPALAIOT HA CTPAHMILY C
dbopmoit ayreHTHduKanuu. Jlanee, ecnu ayTeHTH(QHUKAIUS YCIICIIHA,
I10JIb30BATENb NIEPEHAIIPABIIAETCS HAa JOMAIIHIOK CTPaHUILy, B IPOTUBHOM
cllydae — TIOJIb30BaTellb I[E€pPEHANpaBisieTcss Ha CTpaHuly ¢ (opmoi
ayreHTHdUKauu. B ciyyae Bo3HuKHOBeHUS omnOKu , oTBET ¢ HTTP xomom

500 (pe3ynbrart - Internal Server Error/"BuyTpennss ommbka cepsepa”);

POST-3anpoc 11 BbIXOAA U3 TEKYLIETO aKKayHTa.

2) IIpocMoTp AOMaIIHEN CTpaHUIIBI CEPBUCA, HA KOTOPOH OymeT oToOpakeH NepeueHb

JOCTYIHBIX (PYHKIIHIA:

1. IIpocMOTp MOJKITIOUEHHBIX CEPBUCOB;
ii. IIpocMOTp coxpaHeHHBIX B MeTaba3e MeTalaHHBIX O CBOMCTBAX;
1ii. ITpocMOTp cOXpaHEHHBIX B Me€Ta0a3e METaIaHHBIX O CUCTEMAX;

iv. OOHOBIIEHHE MeTa0a3Ekl.

3) GET-3ampoc Ha IpoCMOTp MOAKIIOYEHHBIX cepBUCOB. Bo3Bpamiaer html-ctpanuity

C 0TOOpaKeHNEM aKTUBHBIX CEPBHCOB B BHJIE TAOIHIIBI. AKTHBHBIN/TIOAKITFOUCHHBIH

CepBHC — OTO cepBUC Ui 0a3pl JAaHHBIX, KOTOPBIM MpoIlesa MHPOBEpPKYy Ha

IMMOAKIHOYCHHOCTh B MOMCHT JAHHOI'O 3aIIpoca,

4) GET-3ampoc Ha mpOCMOTP COXpaHEHHBIX B MeTaba3e MeTaJaHHBIX O CBOMCTBaX.

Bospamaer html-cTpanuily ¢ oToOpakeHuEeM BCeX CBOMCTB;
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5) GET-3ampoc Ha HpOCMOTpP COXpaHEHHBIX B MeTaba3e METaZaHHBIX O CHCTEMax.

Bospamaer html-crpanuily ¢ oroOpaskeHHeM BCeX CHUCTEM;

6) GET-3ampoc Ha mMpocMOTp COXpaHEHHBIX B MeTab0a3e METaJaHHBIX O CBOWCTBaX.

BosBpamiaer html-ctpanunily ¢ oToOpakeHHEM BCEX CBOUCTB;

7) POST-3anpoc ©Ha oOHOBIeHHEe MeTanH(opMmanuu B Meraba3e uepe3 cOop
METa/IaHHbIX Y CEpBUCOB ISl 0a3 NaHHBIX M MPOCMOTP BHECEHHBIX OOHOBIICHUH (B

BHJIC IBYX TAOJHIL: IO CHCTEMaM H 110 CBOMCTBaM);

8) T'enmepamus JWT-Tokena mnpum oOpareHWH K cepBuUcaM 1jisi 0a3 JaHHBIX s

NPOXOKJCHUS ayTeHTH(PUKALINY.

4.1.2. TpeGoBaHHs K OPraHU3ALNH BXOIHBIX JAHHbBIX

BXOI[HBIMI/I JaHHBIMH ABJISAIOTCA:

a) Cepsuc myis metabassbl:

1. Tlpu ycTaHOBKe cepBHCa MOJIb30BATEII0 HEOOXOAMMO YKa3aTh CTPOKY MOJKITIOUEHHS K

Metabaze MetabaseConnection B (aiine appsetting.json B pa3aene ConnectionStrings;

2. B mporiecce ucnosb30BaHus cepBrCca MOJIH30BATEII0 HEOOXOAMMO MPONTH ayTeHTU(PUKAIIHIO.

HJ’IH 9TOI'0 IMOJIb30BATCIIIO HCO6XOI[I/IMO YKa3aTb UM IMOJIB30BATCIIA U IMTAPOJIb.

b) Cepsuc ans 6a3bl JAaHHBIX:

1. Tlpu ycraHOBKe cepBHCa MOJIb30BATEII0 HEOOXOAMMO YKa3aTh CTPOKY MOKIIOUEHHS K 0a3e

nanHbix DatabaseConnection B ¢aiine appsetting.json B pa3aene ConnectionStrings;

2. Ilpm ycraHoBKe cepBuca moyib30oBaTeno Heobxoaumo sql-ckpunt DatabaseQuery.sql,

pe3ysbTaraM paboThl KOTOPOro OyIeT co3naHue/o0HoBIeHHE TipeacTaBieHnid SystemInfo u

PropertiesInfo o MeTanaHHBIX cUCTEM U CBOMCTB B JaHHOH TaOnuIle.

[Ipeacrasnenune SystemInfo 1omkHO comepKaTh CASAYIOMINE CTOIOBI:

ii.

1il.

DBID: uaentudukatop 6a3bl TaHHBIX, OTKY/a OblIa B3STa JaHHAS CUCTEMa; THII int,
HE MOXXET MPUHUMATH 3HadeHue null;

Systemld: yHuKanbHbIH HASHTUPUKATOP CUCTEMBI B Oa3e JaHHBIX; THI int, HE MOXKET
IpUHUMATh 3HaYeHue null;

ElemNumber: komu4ecTBO 3J1EMEHTOB B CHCTEME; THI int (3HAYEHHUE 110 YMOTIAHHUIO —

0), He MOXKeT MpUHUMATH 3HaYeHue null;
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iv. UpdateStatus: ctaryc 0OHOBJIEHHUSI CHCTEMBI OTHOCUTENILHO JAPYTUX TaOJHIL, THIT int
(3HAYEHHE IO YMOTYaHUIO — 1), HE MOXKET MPUHUMATH 3HaueHue null;

V. _date; nara BHeceHus B 0a3y JaHHBIX ATOW cHUCTeMbI; TUI datetime (3HaYeHUE 1O
YMOJTYAQHHUIO — J]aTa CO3IaHMs1/00HOBIICHUSI PEICTABICHUS ), HE MOYKET TPUHUMATD
3HaueHue null;

Vi. Elements: cTpokoBoe mpecTaBlieHHe 2IEMEHTOB, MIPEICTABICHHBIX B 3TOM CHCTEME;
tun varchar(32), He MoXeT mpuHUMAaTh 3HaueHue null;

Vil. SystemInfo: uadopmarus o cucreme; Tun varchar(256), He MOKET TPUHUMATD
3HaueHue null;

viii.  Description: onucanue cuctemsl, Tum varchar(256) (3HaueHue Mo yMordaHuio —

(mycras cTpoka)), MOXeT IpUHUMAaTh 3HaueHue null.

[IpencraBnenue PropertiesInfo momkHo comepkars clieayronue CToMOIb:

1. DBID: uaeatudukarop 6a3pl JaHHBIX, OTKY/1a OBUIO B3STO JaHHOE CBOKMCTBO; THII int,
HE MOXKET MPUHUMATh 3HaueHue null;

il. Propld: yaukansHbII HaeHTHGUKATOP CBOMCTBA B 0a3e JaHHBIX; THII int, HE MOXKET
MPUHUMATh 3Ha4YeHHe null;

1ii. Name: Ha3zBaHue cBOWCTBa; TUMl varchar(256), He MOXeT MpUHUMATh 3HaueHue null;

(1524

iv. Description: onucanue CBOMCTBA; TUII text (3HAYSHHE 10 YMOTYaHUIO — “ (ycTas
CTpOKa)), HE MOXKET MPUHUMATh 3Ha4YeHHE null;
V. WWWTemplatePage: ccpiika Ha maGI0H CTpaHUIIBI O CBOMCTBE BO BecemupHoi

(1524

naytune; Tun varchar(256) (3HaueHre o yMmom4anuro — *” (Imycras CTpoKa)), He
MOKET MMPUHUMATh 3HaueHue null;
Vi. UpdateStatus: cTatyc 0OHOBJICHHSI CBOMCTBA OTHOCUTEIBHO APYTUX TAOJIUIL, THIT int

(3HaueHue o0 YMOTYaHUIO — 1), HE MOXKET MPUHUMATh 3HaueHue null.

4.1.3. TpeGoBaHMA K OPraHU3aLMH BHIXOIHbIX JAHHBIX

BI)IXOI[HI)IMI/I JaHHBIMU SABJISIIOTCA:

a) Cepsuc s metabassbl:
1. B otBer Ha 3anpoc o noisydyeHuu GOpMbI s ayTeHTU(UKAIIUHN CEPBHUC JOJDKEH MPEIOCTABUTh
(bOpMy aYTeHT(l)I/II/IKaI_[I/II/I C IMOJIAMU JIA 3alIOJTHCHUS UMCHU I10JIB30BATCIIA U IMAPOJISd U

KHOIIKOM, PY HAXXaTUU Ha KOTOpYIo (popma OyIeT OTIpaBIieHa;
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2. B otBer Ha 3ampoc 00 ayTeHTH(UKAIMK TTOJIb30BaTeNs (POBEPKH BBEICHHBIX JAHHBIX) €CTh
JIBA BapHUaHTa BBIXOIHBIX JaHHBIX:

1. [Ipu KOppEeKTHOCTU BBEJCHHBIX TaHHBIX U YCIEIIHON ayTeHTU(UKALUU TT0JIb30BaTENb
OyZeT nepeHanpaBjieH Ha JOMAIIHIO CTPaHMILy CEpBUCA, TJI€ B BUJE CIIUCKA OyeT
oToOpaxkeH (PyHKIIMOHAN CEpBHCA JUISI METa0a3bl;

ii. [Tpu HEKOPPEKTHOCTHU BBEACHHBIX JTAHHBIX MOJIH30BATENIO OyIET OTIpaBiieHa Gpopma
JUTsl ayTeHTU(PUKAIUKA ¢ OTOOpaKEeHHEM OIMOOK ayTeHTU(HUKAIH (COOOIIeHnEe O
HE3aIMOJIHEHHOCTH OJHOTO U3 MOJIei WM COOOIEHNE O HEKOPPEKTHOCTU JaHHBIX ).

3. B oTBer Ha 3ampoc Ha MOTyYCHHE CITUCKA AKTUBHBIX CEPBUCOB IMOJIb30BATEIIO JOKHA OBITh
OTIIPaBJICHA CTPAHUIIA C TAOIHIICH, coeprKalieil HHPOPMAIHIO O XOCTE MOAKIIOYCHHOTO
cepBuca u nHpopmaluei o 6aze TaHHBIX, K KOTOPOU MOIKIIFOYEH aKTUBHBIN CEPBHUCA;

4. B oTBeT Ha 3ampoc O MOJYYEHUH METAJIaHHBIX O CBOMCTBAX M3 MeTa0a3bl MOJIH30BATEIIO
J0JDKHA OBITH OTIPABIICHA CTPAHUIIA C TAOJIUIEH, coaepxKalieil nH(OpMAIMIO O METaJaHHBIX
CBOICTB;

5. B oTBer Ha 3ampoc 0 MOJIy4eHUH METa/laHHbIX O CUCTEMaX U3 MeTaba3bl M0JIb30BATEIIO
JOJDKHA OBITH OTIIPaBJICHA CTPAHUIIA ¢ TAOJIHIICH, copeprkaliel nH(OopMaIio 0 MeTaJaHHBIX
CHUCTEM,;

6. B otBer Ha 3ampoc 00 00HOBIIEHNH MeTaba3bl MOIB30BATEINIO TOJKHA OBITh BO3BpaIlleHA
CTpaHMIIA CO CIEeAYIONeH HHPOPMaITUECH:

1. B cnyuae ecnu HU OMH U3 cepBUCOB s 0a3bl TaHHBIX HE aKTUBEH, Ha CTPAaHULIE
JOJKHBI OBITH COOOIIEHUS O TOM, YTO HE YAAIOCh COOpaTh OOHOBIIEHUS U3 0a3
JTAHHBIX, CBSI3aHHBIX C STUMH CEPBUCAMU;

1. B ciydae ecnu XoTs ObI OJTMH U3 CEPBUCOB TSl 0a3bI TAHHBIX ObLUT JOCTYIICH, Ha
CTPaHMIIE TOHKHBI OBITh OTOOPAKEHBI JIBE TAOIHITLI: TaOIUIIA, COEpKAIIAs
OOHOBJICHUS METaJIaHHBIX O CBOMCTBAX; TabJIMIIA, coeprKaIiasi OOHOBICHUS
METaJaHHbIX O cUcTeMax. Taxke Ha CTpaHUIle JOIDKHBI OBITh OTOOPaXEHbBI COOOIICHHS
0 Heynadax coopa 0OHOBIEHUH 13 0a3 NaHHBIX, CBI3aHHBIX C HEAKTHBHBIMU
CepBHCaMU, €CIIM TAKOBBIE UMEIOTCS.

7. B oTBer Ha 3ampoc O BBIXOJE U3 CUCTEMBI [T0JIb30BATENIO JOKHA OBITH OTIIpaBieHa (Gopma

IUTS ay TeHTU(DUKAITHH.
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4.2. TpedoBanus k uarepdeiicy
[Iporpamma peanusyer uaTepdeiic, coaepkauii CleayIone 3IEMEHThl yIPaBICHUS:
1. View s aBTOpU3alMy M0JIB30BATENS C MOJIIMU JUIsl UMEHH I10JIb30BaTENs U apoJis;

2. View nomamiHeidl CTpaHHMIIBI, coJepiKalie MeHro (yHKIHOHala BeO-cepBuca. B meHIo

MIPEJICTABJICHBI CIICAYIOIINE TO3UIIH:
a) I[loakmatoueHHBbIE CEPBUCHL;
b) Croucok CBOKHCTB;
¢) Cnucok cucrem;
d) OG6HOBUTH MeTaba3zy.

3. View mig mpocMoTpa MH(GOpPMALUU O MOAKIIOYEHHBIX cepBHucax. MHpopmanus momkHa

OBITH MpeJICTaBJICHA B BU/IE TAOJHUIIBI C TAHHBIMUA O CEPBHCE M O CBA3aHHOM C HUM 0a3e JaHHBIX;

4. View s mpocMoTpa MH(GOPMAIMK O METaJaHHBIX CBOWMCTB, XpaHSIIMXCA B MeTabase.

Nudopmanus nomxHa ObITh IPEICTABICHA B BUJIE TAOIHIIBL;

5. View mig mpocMoTpa MH(GOpPMAlUU O METaJaHHBIX CHUCTEM, XPaHSALIMXCS B MeTadase.

Nudopmanust nomkHa ObITh MpEICTaBIICHA B BUJIC TAOIHIIBI,

6. View mis mpocMoTpa 0OHOBIeHHUI MeTaba3bl. MHpopManus 1omkHa ObITh PEICTaBlICHA B

BUJIC IBYX T216J'II/II_I C MCTaJaHHBIMH CBOMCTB M CUCTEM COOTBCTCTBCHHO,

7. Ilanens B BEpXHEW 4aCTH CalTa, COEpKallas ABe KHONKU: «Beriitu» u «I naBuas». [lanens
JOJKHA TPUCYTCTBOBATH HA BCEX CTpPAaHMIAX BeO-cepBUCAa 3a MCKIIOUEHHEM CTPAHUIIBI

aBTOPH3AIIHH.
4.3. TpeOoBaHUS K HAIEXKHOCTH

4.3.1. TpeGoBanusi K oO0ecneYeHHI0 HANEKHOTO (YyCcTOHYMBOro) GQYHKIHOHMPOBAHMUS
NMPOrpaMMblI
Jnst ycroiumBoi paboOThl MpOrpaMMbl HEOOXOAUMO COOJIONATh PsJi OpraHU3AIMOHHO-

TEXHUYCCKHUX MEP:

— 00ecrneunTh CoeMHEHNE ¢ MeTaba30ii;
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— 00ecIeunTh COCOAUMHECHUC C Oazamu JaHHBIX I1O CBOICTBaM HCOPTaHNYCCKUX BCIICCTB

U MaTepHasoB;

— obecneunth OecriepeOoifHOE COETUHEHHME C CEpBEpOM, Ha KOTOPOM pa3BepHYTa

nporpamma;
— obecneunTh Oecriepe0oiftHOE MUTaHUE TEXHUUECKUX YCTPOMCTB;

— 00ecneuuTh BHICOKYIO 3aIIUTY TEXHUYECKUX YCTPOUCTB /sl pabOTHI MPOrpaMMBbl OT
BO3JEHCTBUS IIMHOHCKUX MPOTpamMM, TPOSHCKUX IMPOTPAMM, IIPOrpPaMM-UIYTOK U

APYTUX BUIOB BPETOHOCHOTO MPOTPAMMHOI0 OOECTICUCHHUS;

— 0o0ecreuuTh PEryISIpHYIO MMPOBEPKY 00OPYIOBAHUS U MPOTPAMMHOTO O00ECTICUeHUs

Ha HaJau4dHe cO0EB U HEIMOJIAN0K;

— 00€ecneYnTs UCIOIL30BAHUE JIMIEH3WMOHHOI'O IMPOrpaMMHOTO o0OecreyeHus.

4.3.2. Bpemsi BocCTAaHOBJIEHHS MOCJIe 0TKAa3a

Ecnmun oTka3 Obl1 BBI3BAaH KaKUMH-TMOO BHEMHUMHU (aKTOpamMu, Hampumep, cdoem
AJIEKTPOITUTAHUS, ¥ TIPH 3TOM HE TPOM30IIEI HETOTPABUMBIN COOM ONepaliMOHHON CHCTEMBI, TO
BpeMsl BOCCTAHOBJICHHS HE JIOJDKHO TPEBBINIATh BPEMEHH, TPEOYIOMIErocs Ha Tepe3arpys3Ky

OIEPALIMOHHOM CUCTEMBI U 3aIlyCK IIPOrPaMMBL.

Ecmn oTka3 ObU1 BBI3BaH HCHUCITPABHOCTBIO TECXHUYCCKHUX CPEACTB HJIM HEIIOIIPABUMbBIM
cboeMm OHepaHHOHHOﬁ CUCTEMBI, TO BpEMsA BOCCTAHOBJICHHA HE JOJDKHO ITPEBBIIIATE BPEMCHH,

HGO6XO,Z[I/IMOFO AJI YCTPpaHCHU A HeI/ICHpaBHOCTeﬁ TCXHUYCCKHUX U MPOrpaMMHBIX CPCICTB.

4.3.3. OTKa3bl U3-32 HEKOPPEKTHBIX AelCTBHI ONepaTopa

Otka3 mporpaMmbsl BO3MOXEH TaK)Ke BCIICACTBHE HEKOPPEKTHBIX JEHCTBHN ITOJIB30BATEIS
NP TTOJIF30BAHUH OTIEPALIMIOHHON cHCTeMOM. [ mpeoTBpanieHns ciay4aeB OTKa3a MporpaMmbl
no mnpuuuHe cOOEB TMpHU IMOJB30BAaHUM OINEPAMOHHOW CHCTEMOW CJeIyeT IpPOBECTH
IpeBapUTENbHBIH MHCTPYKTAX KOHEYHOTO IOJb30BaTelsl M 00ecnedyuTh paboTy KOHEYHOTO

1oJib30Bates 0e3 MpeIoCTaBlIeHUs eMy MpaB aIMUHHUCTPATOpA.

4.4. YcaoBusi IKCIIyaTallMK

4.4.1. KnumaTndyeckue yca0BHs IKCILIyaTalluH
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Tp660BaHI/I5I K KIIMMAaTHYCCKUM YCJIIOBHUAMU SKCILTyaTallu HC MMPCABABIAIOTCS.

4.4.2. TpeGoBaHusi K BUIAM 001y KUBAHUS

OO0cnyxuBaHue HE TpeOyeTCs.

4.4.3. TpeOGoBaHUS K YMCJIEHHOCTH U KBAJTU(PUKALMH NEPCOHAIA
s yrpaBieHHsl CUCTEMOI JTOCTaTOYHO OJHOTO YEJIOBEKa, CIIOCOOHOTO 3alyCTHTh Ha

cepBepe BeO-cepBuC.
TpebOyemas kiraccudukamus nojab3oBaTes — oneparop DBM.
4.5. TpeOoBaHHUs K COCTABY M apaMeTPaM TeXHHYECKUX CPEICTB

Ji11 HopManbHOTO (PYHKIIMOHHPOBAHUS IPOTPaMMBI TPEOYETCsl KOMIIBIOTEP, OCHAIIEHHBIN CIIeTyIOIIUMHU

TEXHUYCCKUMHU KOMIIOHCHTaAMM

1. VGA-coBMecTUMBIEC BUACOATANTEDP U MOHUTOD;
200 M6 cBOOOTHOTO AMCKOBOTO ITPOCTPAHCTBA;
512 m6 O3V wunu 6oinee;

[Tepudepuiinbie yCTpOHCTBA: KIaBUATYPA, MBIIIIb WIH Ta4Ma;

M

JlocTyn K ceTH MHTEPHET.

4.6. TpedoBanus kK HH(POPMALMOHHON M MPOTPAMMHOI COBMECTHMOCTH

4.6.1. TpeGoBaHusi K HCXOAHBIM KOJaM H SI3bIKaM NPOrpaMMHUPOBAHUS

HcxomHbIe KOABI TPOTpaMMBbI IOJKHBI OBITH HAIMMCAaHBI Ha si3bIke CH#.

4.6.2. TpeGoBaHUs K MPOrPaMMHBIM CPeACTBAM, HCI0JIb3yeMbIM IIPOrPAMMO

Jnist paboThl IpOrpaMMbl HEOOXOAMM CIIEAYIOUIHIA COCTaB MPOTPAMMHBIX CPEJICTB!
— OC Windows 10;
— Microsoft NET 5.0;
— SQL Server 2019 Express Edition u BpItIIE;
— Be06-6pay3zep, nognepxuarommiit HTMLS5, CSS3.

4.7. TpeOoBaHMA K MADKHPOBKE M YIIaKOBKe

TpeboBaHMs K MAPKUPOBKE M YIIAKOBKE HE MPEABSIBISIOTCS.
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4.8. TpeGoBaHNsl K TPAHCHIOPTHPOBAHUIO U XPAHEHUIO

[IporpammHOe U37enUEe MOKET XPAaHUTHCSA U TPAHCIIOPTUPOBATHCS Ha (iIell HOCUTENE U B

00JIaYHOM XpaHUJIHUIIIE.
4.9. CnnennanbHbie TpeOOBaAHUSA

CrnenuanbsHble TpeOOBaHUA K JAHHOM MTPOrpaMMe He MPEIbIBISIOTCS.
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5. TPEBOBAHUA K IPOTPAMMHOM JOKYMEHTAIIAU

5.1. CocTaB nporpaMMHOii 1OKyMEHTALNHA

1)

2)

3)

4)

S)

«Restful Beb-cepBuc 1t pabOTHI ¢ 6a3aMu TAaHHBIX 0 CBOMCTBAM HEOPTaHMYECKHUX BEIIECTB U
matepuanoBy. Texaudeckoe 3aganue (OCT 19.201-78);

«Restful BeO-cepBuc 1151 pabOTHI ¢ 6a3aMU JaHHBIX TTO CBOMCTBAM HEOPTaHUYECKUX BEIIECTB U
matepuanoBy. [Iporpamma u metonuka ucnerranuii ('OCT 19.301-79);

«Restful BeO-cepBuc 1151 pabOTHI ¢ 6a3aMu JaHHBIX TTO CBOMCTBAM HEOPTaHUYECKUX BEIIECTB U
matepuanoBy. Texct mporpammel (I'OCT 19.401-78);

«Restful BeO-cepBuc 1 pabOTHI ¢ 6a3aMu TaHHBIX 10 CBOMCTBAM HEOPTaHMYECKHUX BEIIECTB U
Matepuanony. [losicautenshas 3anucka (OCT 19.404-79);

«Restful Beb-cepBuc 1t pabOTHI ¢ 6a3aMu TaHHBIX 0 CBOMCTBAM HEOPTaHMYECKHUX BEIIECTB U
Mmatepuainos». PykoBoactso oneparopa (I'OCT 19.505-79).

5.2. CneunajbHbie TPeOOBAHUS K MPOTPAMMHOM JOKYMEHTAIIUN

)]

2)

3)

4)

5)

JIOKyMEHTBI K MpOTpaMMe JTOJDKHBI OBITh BBIMOJMHEHHBI B cooTBeTcTBUU ¢ ['OCT 19.106-78 u
['OCTamu k Kaxa0My BUy JOKYMeHTa (cM. 11. 5.1.);

[TosicHuTenTbHAS 3aMKCKa TODKHA OBITh 3arpy’keHa B cucteMy AHTturuiaruatr yepe3 LMS «<HUY
BIID»;

TexHu4eckoe 3alaHue U MOSCHUTENIbHAS 3aIMCKA, TUTYJBHBIC JINCTHI IPYTUX JOKYMEHTOB
JOJKHBI OBITH TOANMCAHBI PyKOBOAUTENIEM pa3pabOTKH U UCTIOTHUTEIIEM;

JlokyMeHTaIusi 1 mporpamMMa CAaloTcsi B 3JeKTpOoHHOM Buae B ¢opmate .pdf miam .docx. B
apxuBe ¢opmMara .zip WIH .rar;

3a TpH IHS A0 3alIUThl KOMUCCHH BCE MaTepUajbl KypcOBOTO MPOEKTa!
— TporpaMMHasi JOKyMeHTalus,
— NOpOrpaMMHBINA MPOEKT,
—  HCIIOJHSAEMBIH (aii,
— OT3BIB PYKOBOJIUTEIS,
— OTYET CUCTEeMbl AHTHUIUIArUaT

JOJIDKHBI OBITE 3arpy’KCHbl OAHHUM HJIM HCCKOJIBKMMHU apXHUBAMU B MPOCKT HJUCHUIIIINHBI

«KypcoBoii TpoeKT» B TMYHOM KabuHETe B MHPOPMAITMOHHOM 00pa3oBaTeabHOM cpeae SmartLMS

HWY BIIOS.

N3wMm.
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6. TEXHUKO-9KOHOMHNYECKHE ITOKA3ATEJIN

6.1. OpueHTHPOBOYHAS IKOHOMHUYECKasi 3PPEeKTUBHOCTH

B pamkax nanHOU pabOTHI pacyeT IKOHOMHUYECKON IPPEKTUBHOCTH HE MPEITyCMOTPEH.

6.2. [Ipeanosaraemasi nOTPeOGHOCTH

Be6-cepuc st paboTel ¢ 0a3aMu JaHHBIX 1O CBOWCTBAM HEOPTraHWYECKUX BEIIECTB U
MaTCpHuaJIOB MOKECT GBITB HCIIOJIb30BAH JIA aBTOMATU3allUU IMMPOLECCCa COXPpAHCHUA MCTAJdHHBIX B
M6T363.3y. Takum O6p2130M, OH IMTOMOXKET OTCJICKHNBATHh BHECCCHNUC HOBBIX NJAHHBIX U UX U3MCHCHUC

B 0azax JaHHBIX I1O CBOMCTBaM HCOPTaHNYCCKUX BCIICCTB N MAaTCPUAJIOB.

6.3. DxoHOMHUYecKHe TIpeUMYIIecTBa pPa3padoTKH 1O CPABHEHHK) C OTE€YECTBEHHBIMH H

3apy0eKHbIMHM aHAJIOTAMHU

Ha momeHT Hauana pa3paboTKu ObUTH BBISBIICHBI CIEIYIONIUE aHAIOTHU:

1) Amazon SimpleDB [11]:

Amazon SimpleDB — 3T0 BbICOKOmOCTYymHOE XpaHwiuiie maHHbIX NoSQL, koTopoe
MOJTHOCTHIO 00€CIIeunBaeT aJIMUHUCTPUPOBAaHNE 0a3 TaHHBIX. Pa3paboTUnK C TOMOIIBIO 3aPOCOB
BE0-CEpBHUCOB COXPAHSAET JIEMEHTHI JaHHBIX M oOpamraercs K HUM, a Amazon SimpleDB nemaer

BCEC OCTAJIBHOC.

JlanHOe pemieHne 00ecTIednBacT BBICOKYIO JTOCTYITHOCTh K JIaHHBIM, THOKOCTB K (popmary
XpaHEHUs] JAaHHBIX, a TaKXKe JaHHAs CUCTEMa SBISETCS JIETKO Macmrabupyemoil. I'mOkocTsb
oOecrieunBaercs TeM, yTo Amazon Simple DB —3T0 Hepensunonnas 6a3a 1anHbix. OJJHAKO B TAKOM
cllyyae HaWTH HEOOXOOUMYyI0 HH(OpPMaluio BHYTpH 0a3bl cioxkHee. Emie ogHUM MHHYCOM

WCITOJIb30BAaHHUS 3TOT0 XPaHUIINIIA JAHHBIX MOXKET SIBJIATHCS CTOUMOCTbD €r0 MCIOJIb30BAHMS.

2) Native Oracle XML DB Web Services [12]:

CepBuC NPEAOCTaBIIET BO3MOKHOCTE co3aanus 3ampocoB SQL u XQuery k 0a3e qaHHBIX
Oracle 1 noxy4eHus: pe3ynbTaToB B BuJe AaHHBIX XML. MuHYyCBI TaHHOTO BeO-CepBHCa: CEPBUC

pabotaet Tonbko ¢ CYB]] Oracle, a Takxke cepBuc He ucnonb3yeT REST moaxom k apxuTektype

(KaK HY>KHO B HAIlIEM CIIyJae).

3) Oracle REST Data Service [13]:

N3wMm.
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ORDS — 3710 Java-npunoxenue, koropoe no3soiusier cozaaBatb RESTful API mist Gazer
nansbix Oracle, ucnons3zyst SQL u PL/SQL. ITo cytu ORDS — sto HTTP-unrtepdeiic mexmny
BHemHUM MupoM U B/ Oracle. Otot untepdeiic mo3Bomser 3amMmkHyTh BXosume HTTP-3ampock
Ha KakoW-muOo 0OBeKT 0a3bl maHHBIX — Tabmuiy wim PL/SQL-nporienypy. AHaTIOTHYHO

npensiaymemy cepsucy, Oracle REST Data Service coBmectum Tonsko ¢ CYB/] ot Oracle.

N3wMm.
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7. CTAINU U OTAIIBI PABPABOTKH

Craauu u stansl pazpabotku 6buM BbisiBIIeHBI ¢ yueToMm ['OCT 19.102-77[2]:

7.1. Craanu u 3Tansl pa3padoTku

Tabnuma
Cranuu u 3Tamnsl pa3padoTKu
Craagum pa3padoTku | Iranbl padoT Conep:xanue pador Bpemennoii
nepuoz
1. Texuuueckoe ITogrorosurensHble | [locTaHOBKA 3a1a4M. 17 nHos6ps 2021
3aJlaHne paboThl COop UCXOIHBIX TEOPETUUYECKUX | Toza — 3 deBpas

MaTepHaoB.
OO0ocHOBaHHE BO3MOXKHOCTHU
pELIEeHHS TOCTAaBJICHHOMN

3aJaun.

Pazpabotka u
YTBEPKICHHE
TEXHHUYCCKOI'O

3aIaHus

Omnpenenenne TpeOOBaHUH K
nmporpamme.

Omnpenenenue TpeOOBaHUH K
TEXHUUYECKHUM CPEJICTBaM.
Onpenenenue cTaguid. ITanoB U
CPOKOB Pa3pabOTKHU MPOTpaMMBbl
Y JTOKYMEHTAlMH Ha HEE.
CornacoBaHue U yTBEpXKACHUE

TEXHHUYCCKOI'O 3aaHusl.

2022 roga

2. Pabounii mpoext

IIpoexTupoBanue

IIPOrpaMMBbI

AHanu3 CyHecTBYIOUX
aHaJIoroB, epepadoTKa
MOJTyYEeHHON HHPOpMAIIHH,
MPOEKTUPOBAHUE MTPHUIIOKEHUS.
OmnpeneneHue CTpyKTypbl

BXOAHBIX U BBIXOAHBIX JAHHBIX.

4 depans — 1 mas

2022 roxga

N3wMm.
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Br160p anropuTMoB ¥ METOZIOB
pereHus 3a1a4.
OKoHUaTeIBHBIN BHIOOD
TEXHOJIOTUH U CPE/CTB

peanu3anuy NporpaMMsl.

Pazpabotka

MIPOrpaMMBbI

[IporpammupoBaHue U OTJIAIKa

POrPaMMBI.

Pazpabotka
IIPOrpaMMHOMN

JIOKyMEHTAITU!

Pa3paboTka nporpaMMHBIX
JAOKYMCHTOB B COOTBCTCTBHUHU C
tpeboBanusmu ['OCT 19.101-
77(7]

HcnpiTanus

IIPOrpaMMBbI

Pazpabotka, cornacoBanue u
YIBEPXKIACHUE MTOPAIKA U
METOOUKHU UCIBITAHUIA.
[IpoBenenue ucnpITaHMi.
KoppektupoBka nmporpammsl 1
IIPOrpaMMHOM JOKYMEHTALIUU

M0 pe3yJIbTaTaM UCIBbITaHUH.

3. Buenpenue

IloaroroBka u

[ToaroroBka u nepeaada

1 mas - 14 mas

nepeaayda IIPOrpamMMBbl U IPOTPaMMHOMI 2022 roga
IIPOrpaMMbI JOKYMEHTalluu AJIs
3aKa34uKy COIIPOBOKIECHHUS.

N3wMm. JInct No mokymM. TTomm. aTa
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8. IOPAJOK KOHTPOJISAA U TIPUEMKH

8.1. Buabl ucnbITAaHUH

[IpousBoauTcss NMpoBepka KOPPEKTHOIO BBIMOIHEHHS NPOrpaMMON 3al0KEHHBIX B HEE

byHKIHi, T.€. ocylecTBIseTcs (PyHKIMOHAIBHOE TECTUPOBAHUE MTPOTPAMMBI.

QOYHKIMOHATBHOE TECTUPOBAHUE OCYIIECTBIISIETCSI B COOTBETCTBHHU € JOKyMeHTOM «Restful
BeO-cepBuC Il paboThl ¢ 0a3aMu JaHHBIX [0 CBOMCTBAM HEOPTraHMYECKHX BEIIECTB H
marepuanoBy. [Iporpamma u meroguka ucnsitanuii (FOCT 19.301-79), B KOTOPOM yKa3bIBatOT
[10]:

1) mepedeHb GYHKIUI MPOrPaMMBbI, BBIICJICHHBIX B MPOrpamMMe JJIs UCTIBITAaHU, U IepeueHb

TpeOOBaHM, KOTOPHIM JOKHBI COOTBETCTBOBATH 3T (PYHKITHH (CO CCHUTKOM Ha MyHKT 4.1
HACTOSIIET0 TEXHUYECKOTO 3aJJaHus);

2) mepeyeHb HEOOXOAMMOW AOKYMEHTAIlMM W TpeOOBaHMSA K HEH (CO CCBUIKOM Ha MYHKT 5
HACTOALLIET0 TEXHUYECKOTO 3a/1aHus);

3) MeTozpl HCTIBITaHUM U 00pabOTKK UHPOPMALINY;
4) TexHMYECKHE CPEJCTBA U MOPSIOK MPOBEICHHS UCTIBITAHUM;

Cpoku IpOBeICHUS UCTIBITAHUH 00CYKIAIOTCS JOMOITHUTEIHHO.
8.2. O6mue TpedGoOBaHUS K NPUEMKe PadoThI

[Tpuem nporpamMMHOro mpoaykTa OyneT yTBEpXkK/IeH MPH MOJTHON paboTOCIIOCOOHOCTH MPOrPaMMBbI
B COOTBETCTBHUH C MYHKTOM 4.1.1 HacTosIero TOKyMeHTa 1 Mpu MPEeI0CTaBICHUN OTHON TOKYMEHTALUU
K MPOJYKTY, YKa3aHHON B MyHKTE 5.1, BBIMOJIHEHHONH B COOTBETCTBUH C TPEOOBAHUSMH, YKa3aHHBIMHU B
MYHKTE 5.2 TAaHHOTO TEXHUYECKOT0 331aHusl.

N3wMm. JInct No ToKyM. TTomm. aTa
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JUCT PETUCTPAIIMUA U3BMEHEHHUI
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