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WuxeHepHas 1IKoJIa UHPOPMALMOHHBIX TEXHOJIOTUN U pOOOTOTEXHUKH
Hanpasnenue noarorosku: 09.03.04 «IIporpaMMHast HHXEHEPUSI»
Otnenenue HHGOPMAIIMOHHBIX TEXHOJIOTHH

BAKAJIABPCKAS PABOTA

Tema pagoTsl

IIpoexTHpoOBaHMe MOAYJIS CHCTEMbI TPYI0YCTPOICTBA ISl HHTErPAIIUH C OT/AEJI0M

NPaKTHK U TpyaoycTpoiicrea TITY

V1K 004-047.84:331.53:378.662(517.16)

Crynent
['pynima %[0 [Toanuce [ara
8K51 Tpycos Esrenuii JImutpueBuu
PykoBoautens BKP
JonKHOCTD (1% (0] Yuenasi cTeneHb, Moanuch Jata

3BaHHE

Houent OUT HIIUTP
TITY

CokonoBa BepoHnuka

Banepbena

K.T.H.

KOHCYJBbTAHTHBI 110 PA3JAEJIAM:

IIo paszueiny «DHUHaHCOBBIN MEHEIKMEHT, pecypcoddHeKTUBHOCTH 5
€CypcoCcOEpEKEHHE
JloJzKHOCTH [01% (0] Yuenas crenenb, Iloanucn Jlata
3BaHHUEC
JoueHt OCTH | [lomompuropa MWrHart | K.3.H.
[IBUII TITY BasieppeBuu
[To pazgeny «CoumanbHasi OTBETCTBEHHOCTb
JloKHOCTH (1% (0] ‘Y4enasi cTeneHs, Toanuch JaTa
3BaHHUE
Houent OOJ] HIBUII | Bunokypoa [I'anuna | K.T.H.
TITY ®denopoBHa
JOIIYCTUTDH K 3AIIIITE:
Pykosogutens OOIT OUO VYuenas [Tonmuce [ara
CTEIICHb,
3BaHHE
Houent OUT MIIUTP | YepnpinueB EBrenuii | K.T.H.
TITY Cepreesuu
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Ilnanupyemble pe3yabTaThbl 00y4yeHus 1o HanpasJaennio 09.03.04

«IIporpaMMHasi HHKEHEPHUSD)

Kon
pe3yJabTaTa

PesyabTaTt 00yuenus
(BBIIYCKHUK J0JI2K€H ObITH TOTOB)

P1

HpI/IMeHﬂTB 0a3oBble U CIICNUAJIBHBIE €CTCCTBCHHOHAYYHBIC U
MaTeMaTU4YCCKHE 3HAHWSI B 00JaCTH I/IH(i)OpMaTI/IKI/I U BBIUMCIUTEIBHON
TCXHUKH, JOCTATOYHBIC IJIA KOMIIJICKCHOM HHX(eHepHOﬁ JCATCIIBHOCTH.

P2

[Ipumensatp 0Ga30BbIE W  CHOCHHUAJIbHBIC 3HAHUA B  00JIACTH
COBPEMEHHBIX WH(OPMAIMOHHBIX TEXHOJOTUH I PEIICHUS WHKCHEPHBIX
3a1ad4.

P3

CTaBuUTh H peiiaTth 3aga4d KOMIIJIICKCHOI'O aHajlin3ad, CBA3aHHBIC C
CO3JaHEM  allapaTHO-IIPOrpaMMHBIX  CPEACTB I/IH(bOpMaI_[I/IOHHBIX u
ABTOMATU3HWPOBAHHBIX CUCTCM, C UCIIOJIB30BAHUCM 0a30BBIX U CIICHHUAJIbHBIX
3HaHI/II>'I, COBPCMCHHLIX aHAJIUTHYCCKNX MCTOJIOB U MO,HCHCﬁ.

P4

Pa3zpabarbiBaTh mporpaMMHBIE M ammapaTHbIE CPEeACTBa (CUCTEMBI,
yCTpoiicTBa, OJOKH, MPOrpaMMbl, 0a3bl JAHHBIX U T. I1.) B COOTBETCTBUU C
TEXHUYECKUM 33JaHHEM M C MCIOJIb30BAaHUEM CPEICTB AaBTOMATHU3aLMHU
IIPOEKTUPOBAHUS.

P5

IIpoBOINUTE TEOPETUYECKHE M SKCIEPUMEHTAIbHBIE MCCIIEIOBAHMUS,
BKJIIOYAIOIME IOMCK M H3y4yeHHE HEeoOXOIUMON Hay4YHO-TEXHHUYECKOU
uHpOpManuy, MaTeMaTU4ecKoe MOJIEIIUPOBAHUE, IIPOBEJCHUE
HKCHEPUMEHTA, aHaJIM3 U MHTEpIpeTalus MOJy4YeHHbIX JaHHbBIX, B 00JacTH
CO3/IaHMS allllapaTHbIX U MPOTPAMMHBIX CPEACTB HH(POPMALMOHHBIX U
ABTOMATU3UPOBAHHBIX CUCTEM.

P6

BHenpsith, OKCIUTyaTHpOBaTh M OOCIY)KMBaTh  COBPEMEHHBIE
MpPOrpaMMHO-aINapaTHblE  KOMIUIEKCHI, O0CCIeYrBaTh HMX  BBICOKYIO
3¢ (HEeKTHBHOCTh, COOJIIOJIATh TMpaBUa OXPaHBI 3/I0POBBS, 0E30MIACHOCTH
TPYJa, BHITOJHATH TPEOOBAHMS MO 3aLIUTE OKPYKAIOIIEH Cpeibl.

P7

Hcmonp3oBare 0a30Bble W CIENUAIBHBIE 3HAHUI B 00JaCTH
MPOEKTHOTO MEHEIKMEHTa [UIsl BEACHUS KOMIUIEKCHOM WH)KEHEPHOUN
EATEILHOCTH.

P8

Brnanets MHOCTpaHHBIM S3bIKOM Ha YPOBHE, MO3BOJISIONIEM PabOTaTh
B MHOS3BIYHON cpeje, pa3palbaThiBaTh JOKYMEHTAIMIO, MPE3EHTOBATh U
3aIUMIIATE PE3YNIbTAThl KOMILUIEKCHOW MHKEHEPHOM NEATEIbHOCTH.

P9

S¢pexTuBHO paboTaTh UHIUBUAYAIHHO U B KAYECTBE YJICHA IPYIIIIHI,
COCTOSIIIIEN W3 CIELMAINCTOB Pa3jIMYHbIX HANpaBIE€HUN U KBaTU(UKALUU,
JI€MOHCTPHPOBATh OTBETCTBEHHOCTh 3a Pe3yJbTaTbl pabOThl U TOTOBHOCTh
CJIEI0BATh KOPIOPATUBHOW KYJIbTYPE OpraHU3aliu.

P10

JleMOHCTpUpOBaTh 3HAHUSA IIPABOBBIX, COLIMAIBHBIX, JKOHOMUUYECKUX
U KYJIBTYPHBIX aCIIEKTOB KOMIIJIEKCHON MHKEHEPHOU IEATEIbHOCTH.

P11

JleMoHCTpHUpOBAaTh CIIOCOOHOCTh K CaMOCTOSITENIbHOM K
CaMOCTOSITEIbHOMY OOYYEHHIO B TE€YEHHME BCEH XU3HU U HENPEPHIBHOMY
CaMOCOBEPIICHCTBOBAHHIO B MHKEHEPHOH npodeccuu.




denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIIbHOE YUPEIKICHHUE
BBICITIIETO 00pa30BaHUs

«HAIMOHAJIbHBIA UCCJIEJJOBATEJILCKUIA
TOMCKMH NOJMTEXHUYECKUIA YHUBEPCUTET»

NuxenepHas mkojia HHPOPMAITMOHHBIX TEXHOJIOTHA U POOOTOTEXHUKHU
Hanpasnenue noaroroku: 09.03.04 «IIporpamMmmHuas uH>XeHEpUsD)

Otnenenue nHOOPMAIIMOHHBIX TEXHOJIOTHIHA

YTBEPX/AIO:
PykoBoguTesnb OOII

(Moanucs) (Aara) (.U.0.)

3AJAHHUE
Ha BbINOJIHEHM E BbINYCKHOM KBAJIMPUKALUOHHON PAGOThI
B ¢popme:
6akKaJlaBpCKOU paboThl
CtypeHty:
I'pynna PUO
8K51 TpycoBy EBrenunto JIMutpueBuay

Tema paboTHI:

IIPAaKTUK U Tpynoycrporictea TITY

HpOGKTHpOBaHHG MOIOYJIA CUCTCMBI pr,Z[OYCTpOI;'ICTBa I HHTCIpallii C OTACIIOM

YTBepKIeHa NpUKa3oM JUpeKTopa (aara,

Nel513/c o1 26.02.2019
HOMEpP)
‘ CpOK caadyr CTYOCHTOM BBIITOJIHEHHOM pa6OTBIZ ‘
TEXHUYECKOE 3AJJIAHUE
HcxopaHble JaHHbIE K paGoTe O0bexTOM IIPOEKTUPOBAHUS B
UCCIIEIOBATENLCKON paboTe sBisieTCS BeO-
(HaumeHosaHue 06bekma uccsnedosaHus uau
npoekmupoeanus; npoussodumenvrocms uau Hazpyska; pexcum | IIPHUIIOKCHUC JUJI CJ'IY)K6BI 10
pabombol (HenpepbigHblll, nepuodudeckull, yukauyeckutl u m. d.); eud )
CbIpbsi UAU Mamepuaa usdeaus; mpebos8aHust K Npodykmy, uzdeauro prI[OYCTPOI/ICTBy.
uau  npoyeccy;  ocobble  mpe6o8aHusi K  O0CO6EHHOCMSM Pexxum pa6OTBI° KIIUEHT-CEepBEp
@yHKyuoHuUposaHus (3xkcnayamayuu) o6sexkma uau uzdeaust 8 naaHe : :
6e3onacHocmu 3KCNAyamayuu, BAUSHUSL HA OKpyjcarouyl cpedy, OCO6BIG Tpe6OBaHI/I}{ K OPOAYKTY:
3Hep203ampamam; IKOHOMU1ecKull
ananusz um. 9.). HE3aBHUCUMOCTH Pa3BCPThIBAHUA BeO-

NPUIOKEHUSI OT KOHKPETHOTO XOCTHHIA,;
MOJIJIEP’)KKa BCEX COBPEMEHHBIX Opay3epos;
MOJYJIbHAsI apXUTEKTYpA.

IlepedyeHb moJ1eKaLMX
HUCC/IeJOBAHMIO, IPOEKTUPOBAHUIO U
pa3paboTKe BONMPOCOB

(aHaaumuueckuii 0630p no AUMePAMypHbIM UCMOYHUKAM
C Yenbio 8blACHeHUs docmudceHUll MUpogoll HAayKu MeXHUKU &
paccmampugaemoll obaacmu; nocmaHoeka 3adavu UccAedo8aHus,

npoekmMuposaHus, KOHCMpYupoeaHus; codepicaHue npoyedypul
ucca1e008aHuUsl, NPOEKMUPOBAHUS, KOHCMPYUpO8AaHUs;, 06CydicoeHue
pesysabmamos 8bINO/HEHHOU pabomvl; HaumeHosaHue

dono/sHUMenbHbIX pasdenos, nodexcawjux papabomke; 3aKa0YeHuUe
no pabome).

1. MHccnenoBanue npeaMeTHON 00J1acTH 1
MPOCKTUPOBAHNUE BEO-TTPUITOKEHUS

2. Pa3zpabotka BeO-TIpuiIOKEHUS

3. AHanu3 pe3yabTaToB pa3paboTKH BeO-
TIPYITOKEHUS

4. @dOUHAHCOBBLIM MEHEIKMEHT

5. ConmanpHasg OTBETCTBEHHOCTD

llepeyeHb rpadpuyecKoro Mmarepuasia

Mogenb paboThl BeO-TTPUIIOKECHHUS

3




(c mouHbIM yKazaHuem 06513ameabHbIX Yepmedicell)

(muarpammer B HoTammsx |DEFO,

IDEF3)

Huarpamma EPC

3. Jmarpamma BPMN mpormecca
00pabOTKM M BU3YyaTH3alliN JaHHBIX

N

4. JlmarpaMma BapUaHTOB HCIIOJIb30BaHUS

5. JluarpaMMbl I€SITEIIBHOCTH U
aKTUBHOCTHU

6. Pucynku, 1eMOHCTpUpYIOITUE
pe3ynbTaThl

7. Jlmarpamma [ aHTa

KoHcy/1IbTaHTBI 110 pa3jesiaM BbIYCKHOU KBaJIMPUKALIMOHHOU pa6oThI

(c ykazaHuem pasdes108)

Pasgen

KoHcy/1bTaHT

®OUHAHCOBBIN MEHE/I)KMEHT,
pecypcoadpPeKTUBHOCTD U
pecypcocbepexeHue

[Togonpuropa Uruat BanepbeBuu

COL[I/IaJIbHaH OTBE€TCTBEHHOCTDb

Bunokyposa ['anuna ®enoposHa

Ha3BaHusa pa3aesioB, KOTOpPbI€ JO0/IZKHbI ObITh HANMMCAHbI HA PYCCKOM H

HWHOCTPAHHOM A3BbIKAX:

JlaTa BblAa4yy 3aJaHUSA HA
BbINOJTHEHHUE BbINMYCKHOM
KBaJIMPUKALMOHHOM PAGOTHI 1O
JIMHENHOMY rpaduKy

3apaHue BblAAJI pYKOBOAUTEIb:

Jl0/I>KHOCTD [)7(0] YueHas CTenexs, IMoamnuch JlaTta
3BaHHUE
JoueHT OUT | CokonoBa BepoHnuka | K.T.H.
HIIATP TITY BanepreBna
3ajjaHye NPHUHAJI K UCIIOJIHEHHIO CTYAE€HT:
['pynna dUO0 [Tognuce Jata
8K51 TpycoB EBrenui ImutpueBud




MuHMCTEpPCTBO HAyKHM U BbICIIero o6pa3soBanus Poccuiickoii deaepanyu
denepanbHOE TOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICIICTO HpO(l)eCCI/IOHaJ'H:HOFO 06pa3013aHI/1;1

«HAIIMOHAJIbHBIN UCCJIEJOBATEJbBCKUI
TOMCKHHN NOJIUTEXHUYECKN YHUBEPCUTET»

NnxenepHas mkoia HPOPMAITMOHHBIX TEXHOJIOTHH U POOOTOTEXHUKU
Hanpasnenue noarorosku: 09.03.04 «IIporpaMMHas HHXEHEpUI»

VYpoBeHb 00pa3zoBaHus OakanaBpuar

Otnenenue nHOOPMAIIMOHHBIX TEXHOJIOTHIMA

[lepuog BrinosIHEHUS OCeHHUM /BeceHHUM ceMecTp 2018/2019 yyebHoro roga

dopma npescTaBaeHHs PabOThI:

b6akaJiaBpcKas paboTa

KAJIEHJIAPHBIN PEUTUHI-IVIAH

BbINOJIHEHUS BbINyCKHON KBaJIUPUKALMOHHON PabdoThI

CpOK cavyu CTyAC€HTOM BBIITOJTHEHHOM pa6OTBIZ

MaxkcuManbHBIN

Hara Haspanwue pazgena (momyms) / paszena (Mozys)

KOHTPOJIA | BUJ pabOTHI (MCCIIETIOBAHMUS )

I'maBa 1. HccnenoBanue mnpeamMeTHON oOmactu u | 25
MIPOSKTHPOBAHKE BEO-TIPUIIOKEHUS

I'maBa 2. Pa3paboTka BeO-TIPHIIOKEHUS 25

I'maBa 3. AHanu3 pe3ynabTaToB pa3paboTku BeO- | 20

TIPUIIOKEHUS

I'maBa 4, DOuHaHCOBHIN MEHEKMEHT, | 15
pecypco3heKTUBHOCTD U pecypcocOepexeHne

I'masa 5. ConmanpHasi OTBETCTBEHHOCTh 15

CocTaBui npenoaaBaTeb;

Yyenasa
JIOJI>KHOCTb dUO CTEIlEeHb, [Moanuck Aara
3BaHUE
JloneHT OUT | CokonoBa K.T.H.
UIINUTP TIIY Beponuka
BanepbeBHa
COI'TACOBAHO:
PyxoBoauTens VY4eHas CTereHs, ara
OYSH )50 SBAHME [Toamuck A
Jouent OUT | YepnpiHies K.T.H.
HUIINTP TITY Esrenuit
CepreeBuu




_ 3AIAHME JUISI PA3JIEJIA
«®UHAHCOBBIII MEHEJUKMEHT, PECYPCO?®®EKTUBHOCTD U

PECYPCOCBEPEXEHUE)
CryneHry:
I'pynna (0] (0]
8K51 TpycoBy EBrenuto /Imutpueuuy
xoaa HUHIUTP Otnenenue mkoabl (HOL) ouTt
YpoBenb 00pa3oBaHus EaKa.HaBpI/IaT Hanpassenue/cneunansnocte | 09.03.04 HpOFpaMMHaﬂ

WUHKEHEpUs

Hcxonnbie nanHble K pa3aeny «DHUHAHCOBBIN MEeHeIKMEHT, pecypcod¢peKTuBHOCTL U

pecypcocOepekeHune»:

1.

Cmoumocms pecypcos Hayunoeo ucciedosanus (HH):

mamepuairbHo-mexHu4ecKux, onHepeemudecKux, qbuHchoebzx,

quﬁOpMaL;uOHHblx U 4ejloee4ecKux

AMOpmu3al4MOHHbl€ 3ampamaosl HA

cneyobopydosanue — 21 222pyons;

2. Hopmbl u Hopmamugsl pacxo008aHus pecypcos 3ampamvl Ha OCHOBHYIO U OONOIHUMENLHYIO
3. Hcnonvsyemasn cucmema HA020001102CeHUsL, CMABKU 3/n — 476569+ 74525 pyéneir;
HA0208, OMYUCTIeHULl, OUCKOHMUPOBAHUS U KPeOUMOoBaHUs
3ampamei Ha omuyucienue 80
sHebo0dcemuvle ponovl — 153455 pyobnei;
Haxnaouwie pacxoovr — 102 022 py6ons.
IlepevyeHb BONMPOCOB, MOJIEKAIMX HCCJIET0BAHNIO, POEKTHPOBAHUIO 1 Pa3padoTKe:
1. Oyenka kommepueckozo nomenyuaia, nepcneKmueHOCu u Onucanue nomeHyuanbHblx nompedoumeneil,
anvmepnamug nposeoenus HU ¢ nozuyuu .
Ananuz mexuuueckux KOHKYPEeHMHbIX peuenull;
pecypcosghpexmusnocmu u pecypcocoepedicenus
SWOT-ananus.
2. Inanuposanue u gpopmupoganue 610024cema HAYUHbIX Cmpykmypa pabom 6 pamkax HAY4HO20
uccne0o8aHuii
uccneo008aHus
Onpedenenue mpyooemMKOCMU BbINOIHEHUs
pabom u paspabomka epaguka  npoeedeHus
HAYYHO20 UCCIe008AHUS
brooowcem npoexma
3. Onpeodenenue pecypcnoii (pecypcocbepezaioueit), Onpedenenue uHmMe2pAILHO2O QUHAHCOB020
@unancosol, 6100KHCemHOU, COYUATLHOU U IKOHOMUUECKOU
nokazameins pazpabomku
aghpexmusnocmu ucciedo8anus
Onpedenenue unmezpanrbHo2o0 noKazamens
pecypcoahpexmusnocmu pazpabomiu
Onpedenenue unmezpanrbHo2o0 noKaA3amens
agpgexmusrocmu
Hepeqeﬂb rpa(]mquKoro MaATEPHUAJIA (c mounvim yrasanuem obs3amenvhblx uepmedicetl) .
1. Oyenxa KOHKYpeHmMOCnoCoOHOCMU MEXHUYECKUX PeUleHUll
2. Mampuya SWOT
3. I'pagux nposedenus u 6100xcem HU
4. Oyenka pecypchoil, punancosoil u I9KoHoMuueckou sgppexmusnocmu HU

JlaTa BbIIa4uM 3alaHMA A5 pa3jena 1o JuHeliHoMY rpadguky




Sanaﬂne BbIAAJI KOHCYJbTAHT:

JloKkHOCTH (017 (0] YueHas cTeneHs, Moanucey Hata
3BaHHe
Jonenr OCTH HIBUII | [lomonpuropa  Wrnar | Kanauaar
THy BaﬂepBeBI/I‘I 9KOHOMHYCCKHX
HayK
Saualme NMPUHAJ K UHCIOJTHEHUIO CTYACHT:
I'pynna (07 (0] Moamuch Jara

8K51

Tpycos Esrenuii JImutpreBud




3AJAHME JIJISI PA3JIEJIA
«COLMAJILHASI OTBETCTBEHHOCTb»

CryneHry:
I'pynna ouo
8K51 TpycoBy EBrenuto /ImutprueBuuy
Ixosaa UIIUTP Otnenenne (HOILL) [0)7¥)
YpoBeHb 00pa3oBaHus Bakanaspuar Hanpasaenue/cnenuansnocts | 09.03.04
IIporpammuas
WHXXEHEepUs

Tema BKP:

IIpoexTupoBaHue MOIYJISI CUCTEMBI TPYIOYCTPOMCTBA JUIsl UHTETPALUU C OTAEIIOM

MPaKTUK U TpynoyctporcTtea TITY

HcexoaHblie JaHHbIE K pasaeay «COIII/Ia.]'lI)Haﬂ OTBETCTBEHHOCTDb) .

1. XapakTepucTrka 00beKTa UCCIICTOBaHUS

(BemecTBO, MaTepHall, mpuOOp, aTOPUTM, METOIHKA, MIPHIIOKEHUE,

paboyast 30Ha) U 00J1aCTH €ro MPUMECHEHUS

ayTUTOPHHL.

OOBeKT wuccienoBaHus — BeO-

ABTOMAaTHU3HPYIOLICC

IIPOLIECCHl HHTEPHET-PEKPYTUHTA.
Pabouee mecto — pabouuii cTon ¢
MEPCOHATBHBIM KOMIIBIOTEPOM B Y4EOHOMU

[TepeyeHb BOMPOCOB, MOUISKAIIMX HCCICIOBAHUIO, TPOCKTUPOBAHHIO M Pa3pabOTKe:

1. HpaBOBbIe U OPraHU3alUOHHBIC BOIIPOCHI

o0ecreyeHust 0€30MACHOCTH:

—  cHenuaibHble (XapakTepHble pu
SKCIUTyaTanuu 00BEKTa UCCIeT0BaHuS,
MPOSKTUPYEMOii paboueli 30HbI) TPABOBHIC
HOPMBI TPYJOBOT'O 3aKOHOIATEIbCTBA;

—  OpraHu3alloOHHbIE MEPOTIPUATHS IIPH
KOMITOHOBKE paboueii 30HEI.

— Pabouee MecTO IpH BHITOTHEHUH
pabot cuns peryiaupyercs 'OCTom
12.2.032 78

—  Opranuzanms paboYnx MecT ¢
3JIEKTPOHHO-BBIYUCITUTCTHHBIMH
MalliHAMH ~ PETyJIUpyeTCs
CanlluHom 2.2.2/2.4.1340 — 03

— Hcnonbs3oBaHHE EPCOHAIIBHBIX
JIAHHBIX MMOJIb30BATENCH PEryIUpyeTcs
®enepanbHbiM 3aK0HOM Nel152 «O
MIEPCOHAIILHBIX JIAHHBIX)

2. IlpousBoacTBeHHasi 0€30NIACHOCTD:
2.1. AHanu3 BBISBJICHHBIX BPEIHBIX U OMACHBIX

(dakTopoB

2.2. ObocHOBaHNE MEPONPUATHI IO CHUKEHUIO

BO3JIEUCTBUS

— OTKJIOHEHHUE NoKa3aTesnei
MUKPOKIIIMATa

—  OtcyTCcTBUE WIH HETOCTATOK
€CTECTBEHHOT'O CBETa

— Henmocraro4ynas ocBemeHHOCTh
paboyeit 30HbI

— IloBblieHHBIA YPOBEHB
SJIEKTPOMATHUTHBIX U3ITyUEeHUH

Ananus HETaTHBHOT'O
BO3/ICHCTBHUSA Ha OKPYKaroIy10
3. Dkonoruveckas 6€30NaCHOCTh: by Y
MPUPOIHYIO cpeny: YTHIIH3ALUS
KOMITBIOTEPOB, CMapT(OHOB,
OPI'TEXHUKH.
Bo3moxuble Yype3BbIUaliHbIE
4. Be30MacHOCTh B YPe3BbIYAIHBIX cHTyanusx; | CHTYALHM:
° [Toxap
d 3emieTpsAceHue

JlaTa BbIIa4u 3aIaHMA AJIA pa3jielia mo JUHeHHOMY rpauKy

33/]3]-[1/16 BbIIAJI KOHCYJbTAHT:




JoKHOCTD (115 (0] Yuenas creneHb, Moanuch JaTa
3BaHHUE
Houent OO/l IIBUII | BunokypoBa  l'anuna | Kanauaar
TITY ®enopoBHa TEXHUYECKUX
HAYK, JTOIEHT
3aaHue NPUHSAJI K MCIIOJIHEHUIO CTY/ICHT:
I'pynna DPUO Ioanuch Jara
8K51 TpycoB EBrenuii JImutpuesuy




Pedepar

Beimycknas  kBanmudukanmonHass pabora comepxur 168  cTpanwmil,
76 pucynkos, 21 tabauity, 30 HICTOYHUKOB U 4 PUIIOKEHUS.

KiroueBbie  cimoBa:  cucremMa  TPYyAOYCTPOWCTBA,  MHUKPOCEpPBHCHAs
apXUTEKTypa, IHU Kapbepbl, SJEKTPOHHOE pE3IOME, JJIEKTPOHHAs BaKaHCHS,
Docker, React.

OOBEKTOM UCCJIEIOBAHMS SIBISIETCA BEO-NPUJIOKEHUE IJIsi CIY>KOBbI IO
TPYIOYCTPOUCTBY.

Llens paboThl — CHOPOEKTHPOBATH U pa3paboTaTh BEO-TIPUIIOKEHUE IS
CIIy’KOBbI TIO TPYI0YCTPOMCTBY.

B npouecce uccnenoBanuss mpoBOAWiICA onpoc cpeaud cryiaeHtoB TIIY ¢
LEIbI0 BBIACHEHHUS] KOHKYPHUPYIOIIUX TMPOTPAMMHBIX TPOAYKTOB B cdepe
UHTEPHET-PEKPYTHHTA C MOCIETYIOINUM aHATUTUYECKUM 0030pOM

B pesynbrare wuccnemoBaHus ObUIO BBISIBICHO, YTO CYHIECTBYIOIINE
pOrpaMMHBIE TPOAYKTHl HE MPEIOCTABISIOT JOMOJIHHUTEIBHOTO (PYHKI[MOHAIA,
TaKOTO KaK, OMOBEHIeHHS 0 «JIHsIX KapbepbD» ¢ momoribo SMS-, E-mail umu push-
YBEJOMJICHHUHM, ISl MOJIOJIBIX CIEIMATUCTOB WM yUYalIUXCsl CTapUIMX KYpPCOB MpHU
TPYJIOYCTPOUCTBE.

OxoHomuyeckass A(PGEeKTUBHOCTh PaOOTHI 3aKJIIOYAETCAd B aKTyaJlbHOCTHU
MOCTABJICHHOW 3aJaud, MPUMEHEHUIO COBPEMEHHBIX MPOTPAMMHBIX CPEJCTB,
peanu3anyy JOMOJHUTEIBHBIX (YHKIIMOHATBHBIX BO3MOYKHOCTEH MJIT MOJOJIBIX
CIIEIUAIICTOB.

B nanpHelmem miaHupyeTcs HaCTPOUTh UHTETPAIUIO C TIOTOJHUTEIbHBIMU
CepBHCAaMH, TMO3BOJISIIOIIMMH COUCKATEIsIM TOJATBEPAUTH YPOBEHb BIIAJICHUS
KaKuM-JTHOO0 HaBBIKOM, PaCIHIMPUTh BO3MOXKHOCTH KIMEHTCKOro HHTep(eiica, B
TOM 4HCIIe, pEan30BaTh BO3MOXKHOCTh HCIOJB30BAaHUS  BEO-TIPHIIOKECHUS

HMHOCTPAHHBIMH CTYACHTAMMU.
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10.

11.

12,

IlepeyeHb TEPMUHOB M YCJIOBHBIX 0003HAYEeHUI
UML — yHuGUIHMPOBAHHBIM S3bIK  MOJEIHUPOBAHMS, TO3BOJISIOIINI
packpeiBaTh HH(POpMAIHIO 00 YCTPOMCTBE MIPEAMETHON 00IacTH B YAOOHOM
rpaduueckoM MpeCcTaBICHUH C MOMOINIBIO CTaHAAPTU30BAaHHBIX HOTALIHI;
Beb-cepBep — cepBep, KOTOpHIN Ucob3yeT mpotokos HT TP nis nmepenaun
CTaTUYECKOTO M TUHAMHYECKOT0 KOHTEHTA IO 3apoCy MOJIb30BaTeNeH;
AyTeHTH(UKANUA — TpoUEAypa CpPAaBHEHHUS BBEICHHBIX JAHHBIX C
3aMMCAaHHBIMA HAa BHENTHEE XPaHWIUINE C IeNbl0 HIASHTU(UKAIIUN
M0JIb30BATEIS;
JlormpoBanue — mpoiieaypa 3amnucy MapaMeTpoB BXOJSIIUX 3alPOCOB Ha
BHEITHEE XPAHUJIHIIIE;
HTTP — nmporokon nepenayu JaHHBIX MEXKY KJIUEHTOM U CEPBEPOM B BUJIE
TUIIEPTEKCTOBBIX JOKYMEHTOB (popmara HTML;
OSI — cemuypoBHEBasi MOJIeIb B3aUMOJICHCTBUSL PA3NIUYHBIX YCTPOWCTB B
cetu UHTEpHET;
IIpoxkcu-cepBep — cepBep, BBICTYMAIOIIWNA B POIH MOCPEAHHKA MEXKIY
KJIMEHTOM M 00pabaThIBAIOIIIEM €T0 3aIPOCHI CEPBEPOM;
A/B TecTMpoBaHHe — BHJ] MapKETHHIOBOI'O HMCCJICIOBAHHUsS, MPH KOTOPOM
ONpENEeNICHHOW dYacTh TOJIb30BaTeNiel BBIgAeTCsl Ooyiee HOBas BEpCUs
cepBHCa WK rpa@uieckoro HHTepdeiica U BBICUNTHIBAIOTCS METPUKH,
URL - yHuduuUpOBaHHBIM YKa3zaTellb pecypca, OMPEACSIONUM ero
KOHKPETHOE MECTOIOJIOKEHHUE;
BupryajsbHas MammHa — TporpaMMHas cpena, 3MyJIupyroias padoTy
KaKOW-TMOO OMEPAIIMOHHON CHUCTEMBI, HE OTJIMYMMAs C TOYKH 3PCHUS
3aImyIeHHBIX TpoiieccoB OT 00bruHOM OC;
AMQP — ocHOBaHHBIi Ha OdYepensX OTKPBHITHI MPOTOKON TMepeAadd u
npueMa COOOIIEHWH MeXAy KOMIIOHEHTaMH B JICIIEHTPATN30BAHHON
CUCTEME;
CRUD — akpoHUM [Jis OMUCaHUS TUIIOBBIX OINEpPalUil ¢ JTaHHBIMU, OT aHTJL.

— Create, Remove, Update, Delete;
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13.

14,

15.

16.

17.

18.

19.

20.

21,

22,

23.

24,

25.

SQL — s3bIK CTPYKTYpPHPOBAHHBIX 3aIIPOCOB K PEIISIIMOHHBIM 0a3aM JTaHHBIX
JIJIS1 BBITIOJTHEHUS OTlepaluid pesiinonHoi anreopel, B oM yuciae CRUD;
CYBJ - mporpamMHOe oOecreueHrne, IMO3BOJISIONIEE CO3/1aBaTh M
yIOPaBJIATH 0a3aMu JTaHHBIX;

ORM - mnporpamMMHOE pelieHHe, IO3BOJISIONIEE CBs3aTh CXeMy 0asbl
JAHHBIX C TIPEACTABICHUSAMU OOBEKTOB B OOBEKTHO-OPHEHTHPOBAHHBIX
S3bIKaX MPOTPaMMHUPOBAHUS;

Tpan3akuusi — aromapHas ¢ Touku 3peHus CYBJl mocienoBarenbHOCTh
orepanui, nepeBoIUT 6azy U3 OJIHOIO YCTOMUHUBOTO COCTOSIHUS B APYTOE;
JSON — dopmar oOMeHa MaHHBIMHM, 3allUCh KOTOPBIX HJICHTHYHA
npeICTaBICHUIO 00BEKTOB B JavaScript;

Ksm — Oydep ¢ BBICOKOCKOPOCTHBIM JIOCTYTIOM, COJIep Kalliuii HauboJsiee
9acTO UCTOIB3yEeMYI0 HH(DOPMAIIUIO;

DOM - nmpencraBieHHWE  COASPKUMOTO  BEO-CTpPaHWIIBI B BHJC
UEPapXUYECKON CTPYKTYPHI;

@peiliMBOpPK — MPOTpaMMHOE OOECIIeUCHHUE, MPEACTABIIAIONISEe MIa0I0H IS
porpaMMHOM m1aTGopmbl U 00JIEryaroIee mpoIecc pa3padoTKy;
Tpancnuasimusi — mpoiiecc mpeoOpa3oBaHus KOja, HAMCAHHOTO Ha HOBBIX
BEPCUSX s3bIKA B CTAHAAPTHBIHN, TTOICP)KUBAEMBIN BApUAHT C COXPAHCHUEM
(G YHKITMOHATIBLHOCTH,

OpkecTpauusi — aBTOMAaTHYeCKas KOOpDIWHAITUSA, pa3MElIeHHuE |

YIIPaBJICHUE HAJl CJIIOKHBIMU ITPOEKTAMH;

GUID - wunentudukarop mauHOM 128 OHT, SBISETCS CTAaTHUCTHYECCKHU
YHHUKAJIBHBIM,
Webpack — coBpemenHas cucrema COOpKHM  KIHMEHTCKOTO — KOJa,

MOJIJIEP>KUBAIOILAs] BOBMOYKHOCTH TMOKON HACTPOWKHU NapaMeTpOB;
NPM — pacnpocTtpaHeHHBI MEHEIKEp IAaKETOB, BXOASIIMM B COCTaB

Node.js.
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BBenenne

3a mocneanue 10 jer cpenHuii o cTpaHe ypoBeHb Oe3padboTtuisl B Poccun
HE OIycKajcs HWke 5 %, MpU 3TOM B OTICNBHBIX PETHOHAX 3TOT MOKAa3aTelh
MOKeT ObITh 3HauuTenbHO BbIme — 11 % B CeBepo-KaBkasckom denepambHOM
okpyre u 6,8 % B Cubupckom, 1o 3Toi MpuurHe 0e3paboTHIla SIBISETCS BaXKHOM
cormasibHol mpobnemoit [1]. EmE omnmm HeratmBHBIM (akTopom B chepe
TPYJAOBOW 3aHATOCTH SIBJISETCS HEBO3MOXXHOCTh TPYAOYCTPOMCTBA HEOOJBIION
JIOJTM SKOHOMHYECKH aKTUBHOTO HACENEHHS IO CIEHUATbHOCTH, MOJyUYEHHON B
y4eOHBIX 3aBEICHHSIX.

OcoOeHnHo ocTpo 3Ta mpobjemMa KacaeTcs yJalluxcs CTapIiuX KypcoB H
MOJIOJIBIX CHEIHATUCTOB, OKOHYUBIIHNX O0y4YeHHE, BBHIY OTCYTCTBHUSI TPYIOBOTO
OTIbITA, KOTOPBIM SIBISIETCS OJIHUM W3 OCHOBHBIX KPHUTEpPHUEB JUIsl paboTojaresneit
IIPU TPYJIOYCTPOKCTBE.

Hannume y OonbpIIMHCTBA TpaXkIaH MPOU3BOAUTEIHHBIX ITEPCOHATBHBIX
KOMIIBIOTEPOB MJIM MOOWJIBHBIX YCTPOWCTB J€JIa€T BO3MOXKHBIM CO3JaHHE BeO-
PUIIOKEHHUS, CIIOCOOHOTO aBTOMATHU3MPOBATH IMPOILIECCH WHTEPHET-PEKPYTHHTA,
YTO TMO3BOJIUT pabOTOAATENSIM U COUCKATENsIM B 3JIEKTPOHHOM BHJE ObICTpee U
TOYHEE COCTaBJATh pE3OME U BaKaHCHUU, a Takxke Ooyiee OIepaTUBHO
yCTaHaBIMBATh MEXy COOOM JEeTOBbIE KOHTAKTHI.

[Ipu peanuzanmu JOMOJHUTEIBHBIX BO3MOXKHOCTEH JUIsl  YIPOIIEHUS
mpolecca TpyI0yCTPOHCTBA MOJIOIBIM CTICIUATIMCTaM U BHEAPEHUN MTPUIIOKEHNUS B
CUCTEMBI  00pa30BATENIbHBIX  YUPEKICHUNW, MOXHO OXKHMIATh YBEITUUYCHUS
KOJIMYECTBA TPYAOYCTPOCHHBIX TPa)KJAaH, M KaK CJEICTBHE, CHIDKCHHE YPOBHS
0e3paboTHIlbl, YTO OJArompHUsITHO CKaXETCs Ha oO0leM coluaibHOM (oHE B

Poccuiickon @enepanumu.
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I'naBa 1. UccaenoBanne npeaMeTHOH 00J1aCTH M POEKTUPOBAHME

BeO-NIPUJIOKEeHUSA
1.1. O6mas uadopmanus

PazpabaTeiBacMoe BEO-NPUIIOKEHUE TMPETHA3HAYEHO JISI aBTOMAaTH3allUU
npoieccoB B cdepe HHTEPHET-PEKPYTHHTA, TJI€ OCHOBHBIMU JCHCTBYIOUIUMU
JUIAMU  SIBIISTIOTCST concKaTenu W pabortomarenu. [IpuHMMas BO BHHUMaHHE TOT
dbakT, 9TO BEO-IPWIOKEHUE OPUECHTUPOBAHO HA WHTETPAIMI0O C Yy4EeOHBIMU
3aBEICHUSIMU, CIEAYET OTJEIBHO BBIICIUTD JOMOJIHUTEIBLHOE JEHCTBYIOIIEE JTUIIO
— MeHemkepa ydeOHoro 3aBefieHUA. OCHOBHBIMU JOKYMEHTAMH, KOTOPBIMU
ONEpUPYIOT YYAaCTHUKH TIpollecca TPYJIOYCTPOMCTBA, SBISIOTCS pPE3IOME W
BAaKaHCUU, JOMOJHUTEIBHBIM JOKYMEHTOM, C KOTOpPhIM paboTaeT MeHeIKep
y4eOHOro 3aBeleHUs, sIBIsieTCsl MHGPOpMAIMOHHAs OpOIIopa TaK Ha3bIBAEMBIX
«JlHen kapbepbD».

OCHOBHBIMHM MOJISIMH PE3tOME ABIIACTCA.

o ®UO couckarers.

o KoHTakThI — 35IeKTpOHHAs TTOYTa U HOMEP MOOMIILHOTO TenedoHa.

o O6mas uadopmariusi — BO3pacT, Moj, MECTO MPOKUBAHUS.

o KitoueBbie HAaBBIKM COMCKATENs, B TOM YHUCJE BJaJICHUE WHOCTPAHHBIMH

SA3bIKAaMHM, UMCIOINNECCA KaTCrOPHH IIpaB.

o Nudopmanus 06 06pa3oBaHUU U NPOLLIOM ONBITE PAOOTHI.
. Peniensuu, 0T3bIBBI, CEPTUPHUKATHI U IPOUHE JOCTHUKCHHS .
o [Ipenmourenust couckarens — ejlaeMblii rpaguk padOThl, TOTOBHOCTh K

nepeesiam H Tp.

OCHOBHBIMH TIOJIIMM BaKaHCHUHM SIBJISIIOTCS .

° [Ipennaraemast JOJKHOCTb.

o Ycaosus u rpaduk paboTHI.

. MuHrManbHas 1 MakCUMaJlbHas TUIAHKA OKJIa/la TPyJa.
o TpebGoBaHus K COMCKATEIIO.

o KonrakTtHas nundopmanus.
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Onucanue 00513aHHOCTEH.

JlononHuTenbHAs HH(OPMALIKS.

Nudopmanmonnas 6ponrtopa THeH Kapbepbl COAEPIKUT:

. Bpewmst 1 MmecTo npoBeeHUS MEPOIPUSTHSL.

. CrucoK y4acTBYIOIUX KOMIIaHUH.

J Kpatkoe onucanue nporpaMmbl IPOBEACHHUS .
. JIOIOTHUTENBHYO HH(POPMALIHIO.

Pesynpratom mpoueccoB, MPOUCXOIAIINX B paCCMATPUBAEMOM MPEIMETHOM
o0nacTu, SBISETCS TPYIOYCTPOMCTBO comckatens. Ha pucynke 1 mpencraBieHa
nuarpamma B HoTanuu |IDEFO, xoropas mo3BosiseT MOHSATH BXOJbI, BBIXO/IBI,
MEXaHU3MBl U 3JIEMEHTHI YIIPABJICHUS, 3aJICHCTBOBAHHBIC B ATOM TIPOIIECCE TIPH

HCIIOJIb30BaHHUHN B€6-HpI/IJ'IO)K€HI/IH.

TpyaooBoi KOAEKE

o AgMHUHWCTpaTOpP

BeB-NPUNOKEHWA

KoHTaKkTHeIE AdaHHBIE
COMCHATENA

-
|

anU’IaLLIEHMe COMCHaTeNA Ha
BakaHcKA KomnaHuM CDE"ECE,EI.UBEHVIE

4' el
TpyaoyCcTpOUCTBO COMCKaTENA Bcrpeda conckaTens n
npr NOMOLLA paboTonaTena Ha AHE Kapbepsbl
BeB-NPUNOKEHUA "

Bpowtopa AHeRr Kapbepy
—>»

YBeOoMIeHnA y4acTHMKOB no SMS

ABTOMaTH3MPOBAHHLIS "
WNW 3NEKTPOHHOM NouTe
Moodle-TecTsl »

-
o

Beb-npunowerne [epconan yiebroro  COTpyAHMKN HR-
3aBefeHuA oTaena

Pucynoxk 1. IIpouecc TpyaoycTpoiicTBa mpeacTaBiieH B BUJ€ KOHTEKCTHOM JuarpaMMel

Kak BugHO w3 auarpaMmbl BbIIIE, MPOLECC TPYIAOYCTPOMCTBA MOXKET
3aBEPIIUTHCS JIBYMS CIIOCOOAMH — COWCKATellb OTKIWMKAeTCs Ha pe3loMe, U
MEHE/UKEp KOMIIAHMW TMpUIJIAlllaeT €ero Ha coOeceloBaHME, WM BCTpeya

coMCKaTelsl U paboTomarenss MOXET MPOU3oUTH Ha «JIHe Kapwepbl», Omaromaps

20



YUYaCTHIO B TpoIlecce MEHeKepa yueOHOro 3aBeieHus. BTopoii crocob siBusiercs

JOTIOJIHUTEIIBHOU BO3MOYKHOCTBIO ISl TPYAOYCTPOMCTBA MOJIOABIX CIIELIUATIMCTOB.
1.2. O0beKTHI IpeAMeTHOM 00J1aCTH M UX B3aMMO/IeiicTBHE C CHCTEMOM

K BBISIBIEHHOMY paHee CHHUCKY YYaCTHHKOB Ipoliecca TPYAOYyCTPOMCTBA
cienyer no0aBUTh eHI€ OJHOro, CeUU(UYHOro JJIsi MPOrpaMMHON peaau3anuu
BEO-TIPUIIOKEHHSI — HEABTOPU30BAHHOTO 110JIb30BATEIS.

Takum oOpazom, 1000H MOIB30BATENb CUCTEMBI B ONPEACICHHBIA MOMEHT
BPEMEHU MOXKET 3aHUMATh OJIHY U3 CIAEAYIOLIUX POJICHi:

. HeaBropu3oBaHHBIM  MOJB30BaTENb —  O0NAagaeT  OTrpaHUYEHHBIMU

(yHKIHOHATBHBIMA BO3MOXKHOCTSAMM, CTaHAPTHAS POJb AJI KIHEHTa BeO-

PUIIOKEHUS.
J Cowuckarenb — 100aBIIsET, U3MEHSET U YAAISET PE3IOME.

J Menemxep KOMIIaHUU — J00ABIISET, U3MEHSET U yJaJIeT BAaKaHCHU.

o MeHnemxep y4eOHOro 3aBelleHHS — J00aBISIET, M3MEHAET W YJalseT

MH(POPMAIUIO O THAX Kapbephl.
o AJIMUHHUCTpATOp BEO-TIPHIIOKEHUS — OO0JIaJaéT BCEMH BO3MOXKHOCTSMU

COMCKaTeNsl, MEHEIKepa y4eOHOro 3aBE/ICHUS U MEHEKEpa KOMITAHHH.
1.2.1. HacsienoBanue (pyHKIIHOHAJBHBIX BO3MOKHOCTEMH

HekoTopble BO3MOXXHOCTH I0JIb30BaTEICH MO B3aUMOJCHCTBUIO C BeO-

MPUWIOKEHUEM JOJDKHBI OBITh JOCTYMHBI BHE 3aBUCHUMOCTU OT 3aHUMAeMON HMHU
poJIM, TpPH 3TOM HEABTOPU30BAHHBIM IOJIb30BATENSAM JIOCTYIIHBI HECKOJBKO
BO3MOYKHOCTEM, KOTOPBIMU HE MOXKET BOCIIOJI30BATHCSI HA OJUH aBTOPU30BAHHBIIA
nosib3oBaTenb.  JIIs  OE€MOHCTpalMM — HacleAoBaHUs  (PYHKUIHMOHAIbHBIX
BO3MOXKHOCTEH TMosb30BaTenell BeO-NPUIIOKEHUsT Ha PHUCYHKE 2 u300pakeHa

COOTBETCTBYIOILIASI UEPAPXHUSI.
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CoHcRAaTE! Mengmxrep Tenex:rep
KOMIAHHH YMEeOHOI0 3aBeJeHHA

ABTOpH3I0BAHHEIH PH30BAHHELIH
M0JIb30BATE, Ib30BATE/]Ib

IToaB30BATENE CHCTEMEI

Pucynok 2. O6mue GpyHKIHOHATBHBIE BO3MOYKHOCTH TJIABHBIX ITOJI30BATEIICH BEO-TIPIIIOKCHUS

Crnenyer y4HMTBHIBaTH, YTO POJM AaBTOPHU30BAHHOTO TIOJB30BATENS U
MOJIH30BATEIIsI CHCTEMBI HEJIOCTYITHBI JIJIsl KJIUEHTOB BEO-TIPUIIOKEHUS U SBIISIOTCS
CITY’)KEOHBIMH.

JlmarpamMMa BapraHTOB HCIOJB30BAHMS, TTOKA3aHHAS PUCYHKE 3, COIEPIKUT
MEePEUYNCICHNE  BO3MOXKHOCTEH, JIOCTYyIHBIM  BCEM  aBTOPU30BAaHHBIM U

HCABTOPHU30BAHHBIM I10JIB30BATCIIAM COOTBCTCTBCHHO.
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SEBHNOYKHTE>>

£ i <<PACIIMPHUT B>>
<<PACIIMPHTL>> <<PaCcLW MPHT > -

I.-';:'CDEEI.IJMFIHTbbﬁ' Bhlﬁp:-:’l’l'h

! !

: MOHCK IO
BaKAHCHAM

Bri6pats

paclLIMpeHHbIH
IOHCK

Bribpare
<<B KK WTES> IMOHUCK IO
' " pestome

CHCTEMBI

[logreepaurs
CTHCTPalHID

ABTOpH30BaHABII
N0JBL30BATEND

3aBepLINTE
3aperucTpHpPOBATHCS

aBTOPH30BAHHBII
ceaHc padoTsl

C<EHNOYHTE>>
s LEZEHNHHWTh>>
.

3anoaHuTE

3amONHHTE
hopmy

VYkazare

thopmy
ABTOPH3ALIHE

poIib
[10/Ib30BATENS

pPErHCTpALH
10/1E30BaTeN s

PI/ICYHOK 3. (I)YHKHI/IOHaJ'IBHBIC BO3MOXHOCTH, JOCTYITHBIC CPpa3y HCCKOJbKUM POJISIM

OJIL30BaTeNnel

1.2.2. ®yHknmoHaIbHbIE BO3MOKHOCTH COMCKATEJIA

OCHOBHBIMH BO3MOKHOCTSIMM COMCKATEIIS B B€6-1'IpI/IJ'IO)KeHI/II/I SIBJISIFOTCSI.

o [Tpouzsectu CRUD-onepatiiu co cruckoM pe3rome.

o PenaktupoBats npoduib.

o OcTaBUTH OTKIIMK HAa BAKAHCHUIO.

. [IpocMmoTpeTh cTaTyC OTKIIMKA.

° HacTtpouts cimcok npeanoynTaeMbIX CIEUATIA3ALMET 1Sl HEW Kapbephl.
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o IIpoiiT aBTOMAaTU3UPOBAHHBIE TECTHI, IPUKPEITICHHBIE K BAKAHCHH.
. [Tony4nTh CTAaTUCTHUKY POCMOTPOB PEZIOME.
o [TonyunTts yBenomiieHHE O «JIHAX Kapbepbl».
JluarpaMMa BapHaHTOB WCIIOJIb30BAaHUA, I[IOKa3aHHas Ha pPHUCYHKe 4,

MMO3BOJICT YBUJACTHb BCC BO3MOKHOCTHU COMCKATCIIA 110 BSaHMOHCﬁCTBHIO c BeO-

MPUIIOKEHUEM.

TTpoiitn
aBTOMATH3HPOBAHHBIE
TECThI

<<Pa CMPHT B> %

<EBHAKY WTE>>

<<PACIWNPNT b>>

OTKIHKHYTECS HA
BAaKaHCHIO

OTKpBITH
CITHCOK
pe3ioMe
»

[Tomyuute
CTATHCTH Ky

OJIYYHTE ¥ BeIOMIEHHE O
IPOCMOTPOR

JIHAX Kapbepbl

SEBRNHYHTR> >

T <<pacwupMTe>> <<PACWHPHTEZ>
Conckarenb . .

PemaktpoBats
“<<pacwupuTe>> OIHCAHHE
pesiome

Bribpate pesrome

Penaktiposars
npothHIE

<<paclHpHTE>>

3amonHHTh <<PACLIMPHTE> <<pacwmpTL>>

JIHYHYHY

HH(OpMAITHIO - .
< <Pa,c’u.| HPHT B> <<PaCWHMPHTE>> <<pa cl:u Mr._:lm b>> @

3anoMHHTE CIHCOK
HHTEP eCyHOIHX
crnelHanM3alui Ui JHeH
Kapbepbl

CAAKTHPOBATE

/C BHIHMOCTH
pc3roMC

Hactpouts

[PHBATHOCTE
MOJB30BATCIIA

PI/ICYHOK 4. CI_IeHapI/II/I HCIOJIb30BAHUS ITPUIIOKCHUSA COUCKATCIIEM

Kak BUIHO H3 AdUAarpaMMBEI, BCG-HpI/IJ'IO)KGHI/IC IIO3BOJIICT IIOJIB30BATCIIIO
ru0OKo PCAAKTUPOBATH KaK KaXKA0C PE3IOMC 11O OTACIBbHOCTHU, TaK U BECh HpO(i)I/IJ'IB

OCINKOM.

1.2.3. ®yHknuoHaJbHbIEe BO3MOKHOCTH MeHe:Kepa KOMIIAHNH

OCHOBHBIMH BO3MOKHOCTSIMU MCHCI’)KCpa KOMIIAHUHN B Be6-HpI/IJ'IO)KCHI/II/I

SABJIAKOTCS.
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. [Tpomssectn CRUD-omeparuu co crimckoM BaKaHCHI.
o PenaktupoBath mpoduias KOMIaHHH.
. CocTaBUTh aBTOMATHU3UPOBAHHBIE TECTHI JUISI COMCKATeled depes

mwiaropmy Moodle.

. [IpocMoTpeTs mOAPOOHYIO HHGOPMAIIUIO O pPe3yyibTaTax IMPOXOXKICHUS
TECTOB.

. OTBETUTH HA OTKJIUK COMCKATEJIA.

o Bocnonb3oBaTbes mpeMuyM-yciIyraMu JijIsl TPOABUKEHUS BaKaHCHUU.

3anoNHATE GopMy
JI00aBIIeHHS

BAKaHCHH

<<BHAKMUTL>>

00aBHUTH BaKaHCHIO POCMOTPETH
Pe3yNbTaThI

TIPOXOKJIEHHUs
Co3nars TECTOB
aBTOMATH3UP OBAHHbIH

TECT
Hcnone3oBaTth
PEMHYM-YCIIYTY
IULA TIPOABUKEHUA
BaKaHCHH

3anoIHUTE GopMy
TaBJIACMOI
KOMITAaHUH

Or KPBITh CITHCOK

- BaKaHCHI
- MeHexKep KOMIIAHUH . <<pacWMPUTL>> —
i \\ <<BKN IouMTE>>
Pe TAK THPOBAT IpukpenuT: -
e[1aKTHPOBATh PHKD > BeiOpars
1pohuIb ABTOMATH3MPOBAHHBIC ERESSEETEIT (s .
BAKAHCHIO _
KOMITaHHH TCCTHI TS <<pacwMpHTL>>
1 -7 . N -
! ]
<<pau.|.|hpmb>> c<p?§mupwb>>«pa C"JHDHTb>><pam"emb»

L

[IpocmoTpeTs

CoxpaHHUTh PejakTHpoBaTh

CIaKTHPOBATE
CTaTyC BHOHUMOCTH
BaKaHCHH

BaKaHCHIO

CIaKTHPOBAHHY OIMHCAHHE

BAKAHCHH

PI/ICYHOK 5. CI_[eHapI/II/I HCIOJIb30BaHUA MPUIIOKCHUA MCHCIZKECPOM KOMITAHUU

W3 nuarpamMmbl BBIIIE MOXHO TOHSTH, YTO BEO-TIPUJIOKEHUE TpeaiaracT
MEHEKEpY KOMIIAHMUM THOKME HACTPOMKH MO PEeNAKTUPOBAHMIO HHGOpMAaIUU

OTACIIBHO B35TOM BaKaHCUHU M KOMIIAHUU B OcJIOM.
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1.2.4. ®ynknuoHaJbLHbIE BO3MOKHOCTH MeHe/:Kepa YueOHOro 3aBe/leHus
Bo3moxxHOCTH 3TOro mojawp3oBarens cucrembl orpanudeHsl CRUD-
oncpansiMM € JHAMHU KapbCpbl W OIIHMOHAJIBHBIM I[O6aBJ'IeHI/I€M CIIMCKa
Crienuaan3aluii, u3y4yasi KOTOpbIe, Y CTYJIEHTOB OyJleT MHTEpeC IJsi MOCEIICHUS
ATOro MeponpuaTus. boyee AeTanbHO 3TO MOKAa3aHO HA PUCYHKE 6, coaepikaiien
UarpaMMmy BapHUaHTOB MCIOJB30BaHUs BEO-TIPHIIOKEHUS MEHEKEPOM y4eOHOTO

3aBCACHMUA.

Beibpars nenb
Kapbepbl U3 CITUCKA

JI00aBJICHHBIX JHEU

<<BKNIOYUTL>>

<<BKNIOYUTL>>

Y namth JIeHb
Kapbepbl

<<BKNOYUTb>>

Pe IakTHPOBATh
[ICHb Kapbephbl

pPOCMOTpETh
HHGPOPMAIIHIO O

JIHE Kapbephl

OJIyHHTh OTHYET O
pacchuIKe

3arnoHUTh HHOOPMALUIO 7RG IO B

0 JIHE Kapbepsl
PeakTupoBathb

UH(pOpMALIHIO

N 00 yueOHOM
<<BK/IOYUTL>> - 3aBEICHUH

[T0GaBUTE A€Hb Kapbepbl Menexxep yueOHOTO 3aBeJeHHS |
<<pacCWUpuUTL>>

<<pacWwupuTbL>>

3anonHuTh Gopmy Coxpauuth

ATIOJIHUTH CITHCOK [peICTaBIISIEMOr0 pEeAaKTUPOBAHHE

y4eOHOro
3aBECHUSA

pesieBaHTHBIX
creHaIn3anui

PI/ICYHOK 6. CI_IeHapI/II/I HCIIOJIb30BaHUSA MPUIIOKCHHU S MCHCKECPOM y‘IC6HOFO 3aBCACHUA
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1.3. O030p KOHKYPHPYIOIIMX MPOrPAMMHBIX NPOAYKTOB

Cpennsiss A0a8 DKOHOMHMYECKM AKTUBHOI'O HACEJIEHUs B CTpaHax MHpa
cocrapimsier Oonee 60 % [2], 4rOo TPUBOAMT K OrPOMHOMY KOJHYECTBY
NOTEHIUAIBHBIX KJIMEHTOB CHUCTEM, ABTOMAaTU3HPYIOLIUX IIPOLIECCHI
TpyaoycTpoiictBa. Ilo 3To#t mpuurHe Ha MOMEHT HamucaHusi paboThl CYIIECTBYIOT
JECATKM  KPYIHBIX  CEPBUCOB IO  TPYIOYCTPOMCTBY, B TOM  4YHCIE

CICIMAIU3UPOBAHHbIC COIMANbHbBIC ceTh, HanpuMmep, «LinkedIny [3].

1.3.1. BoisiBjieHHMe CIMCKA KOHKYPEHTOB

Pa3paGoTka BeO-pUIIOKEHUA BeNach B MPEANON0KEHUH HWHTErpalud B
CUCTEMbI yYEOHBIX 3aBEJCHHUM, U OAHUM M3 MEPBBIX TAKUX 3aBEIACHHUM cTaj Obl
Tomckuii [Monurexuudyeckut YHuBepcuteT. UTOOBI Cy3UTh KPYyTr KOHKYPEHTOB H
BBISIBUTH KJIFOUEBBIE KAU€CTBAa, KOTOPBIMU JOJDKHO 00JIaaTh NPHIIOKEHUE, YTOOBI
OBbITh OOJIEe MPENOUTUTENBHBIM JUISI MOJIOJIBIX CIIELUATNCTOB U CTYACHTOB, ObLIO
IIPUHATO PELICHHE IMPOBECTH omnpoc cpenu ydamumxcesa TIIY crapmmx kypcoB u
BBISICHUTh, KaKH€ CHCTEMbI TPYAOyCTpOMCTBa 3HakoMbl uUM. [lo pesynbTaTam
orpoca, HauOosiee u3BecTHbIMM cucTemamu ctraaum Headhunter[4] u BeO-caiir
3apmata.py [5]. Hdanee He0OXOAMMO MPOAHATHM3MPOBATH ITUX KOHKYPEHTOB H
CpPaBHUTh C paspabaThiBaeMbIM BeO-TIpUOKeHHEM (pabouee Ha3BaHUE —

JobObserver).

1.3.2. CpaBuenue JobObserver ¢ Headhunter

Headhunter cymectByer Ha peiHke Oosiee 19 ser, u 3a 3To BpeMs ero Oasza
Hakoruiaa O6onee 30 muH. pestome [4]. [Toumo caiita, KOMIAHHUS MOAACPIKHUBACT
TaK)K€ ¥ MOOWIIbHBIE MPHUIIOKEHUS MO/ MOMYJIIPHbIE MOOHMIIbHBIE ONEPaIlMOHHbBIE
cuctembl. YuCIeHHOCTh INTaba pPaOOTHUKOB M TEXHUYECKAs OCHAIEHHOCTh
KOMITAHUW 3HAYMTENILHO MPEBBIIIACT aHAIOTHYHbIC Mmokaszatenu y JobObserver,
YTO MPUBOAUT K 3aTPYAHUTEIBHON KOHKYPEHIIMH 33 CPEIHECTATUYECKOTO KIIMEHTA
MPUJIOKEHUN MO TPyAOoycTpoucTBy. OgHaKko ecii oOpaTUTh BHUMAHHE Ha JIOJIO
KJIMEHTOB, NPUXOASALIMXCS HA MOJOJBIX CHEHHATUCTOB, MOXHO 3aMETUTh, YTO
pa3pabaTheiBaeMoe MIPUIIOKEHUE BBIFOHO OTJIMYAET BO3MOXHOCTb
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ABTOMATHUYECKOTO OIMOBEIIEHUS O MPECTOSIINX THIX Kaphepbl. boiee moapoOHoe
CPaBHEHUE IO PA3JIMYHBIM KPUTEPUSAM IIPEIACTABICHO B IJIaBE, MOCBSIICHHOU

OIOCHKC KOMMCPYCCKOT'O IIOTCHIAJIA.

1.3.3. CpaBnenue JobObserver ¢ caiittom 3apniara.py

3apmiara.py — cailT, ocHoBaHHbIi B 2015 romy, 6a3a pe3toMe COCTaBiIseT
okoio 6.5 muH. [5]. HecmoTps Ha MIMPOKYIO paclpoCTpaHEHHOCTh CalTa B
Cubupun m VYpane, ATOT KOHKYPEHT TIPEACTABIISCT MEHBIIYIO Yrpo3y, YeMm
Headhunter, Tak kak ero MoOWIBHOE NMPUIIOKEHHE padoTaeT Toybko moa Android,
a camMa CHCTEMa OPHMEHTHUPOBaHA TOJIBKO HAa B3aWMOJCHUCTBHE paboTomaresei u
COMCKaTese, oOecreunBas MUHUMAIbHBIN  ¢GyHKOHOHAN. [IpoTMB  3TOTO
KOHKYpEHTa y pa3pabaTblBaeMOro TMPUJIOXKEHUS €CTh JBa  KIIOUEBBIX
MIPEUMYIIECTBA — OMOBEIICHHE YYaIIUXCS O JHIX Kapbephl M BO3MOKHOCTH
MEHEDKEpaM KOMIIAaHUH CO3JaBaTh IOJIb30BATEIBCKAE TECThI Ha IuIaTdhopme
Moodle, uTo mo3BonuT ObIcTpee HACHTH(PHUIMPOBATH COMCKATENICH, Ueil ypOBCHb

HOJIFOTOBKU HE COOTBETCTBYET TPEOOBAHUSAM KOMIIAHUM.
1.4. OTnu4uTeIbHBbIE 0CO0EHHOCTH pa3padaTbiBaeMOi CHCTEMbI

BBumy TOro, 4ro KOHKYpPEHTHI CYIIECTBYIOT Ha PBIHKE HECKOJIBKO JIET U
001amar0T OoraTbIM TEXHHUUYECKHMM OCHAILEHHEM, €IMHCTBEHHBLIM CIIOCOOOM IS
2 PeKTUBHON  KOHKYPEHIIMU OCTAaeTCs peajau3aiusi B  BEO-MPUIIOKEHUU

JOITOJIHUTCIBbHBIX BO3MOKHOCTEH.

1.4.1. B0o3MOKHOCTH ONOBELIEHUS] Y4YAIIUXCA 00 YHUBEPCUTETCKUX «/IHAX
KapbepbD)
1.4.1.1. O6ocHoBaHUe peaju3alUi BO3MOKHOCTH ONOBEIIeHMSI

CocraBneHue M OTIIpaBKa pPE3IOME 3aUHTEPECOBAHHBIM pPabOTOAATENSAM
SBIIIETCS. HE  €IWHCTBEHHBIM  CIIOCOOOM  TPYJIOYCTPOMCTBa,  MOJOJIbIM
CHeIUaINCTaM TaKXke CcleayeT oOpaTuThb BHHMMaHUE W Ha Jpyrol Meroa

MMOJY4YCHUA pa6OTBI — ydaCcTu€ B JHAX KapbCpbl, IIPOBOAMMBIX y‘IC6HBIMI/I
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3aBefeHussMu.  OpHAKoO, aHauM3  MOCEIIAeMOCTH  TakKUX  MEpPONpPUSTUN
CBUJICTEIILCTBYET O HU3KOM SIBKE yUalllUXCs Ha IHU Kaphephl.

N3-3a HU3KOM MOCENa€MOCTH CTYAEHTOB KOMIIAHHSIM CTAHOBUTCSI CIIOKHO
nmoAo0paTh MOATOTOBJICHHBIX YUaIIUXCsl HA OTKPBIThIC BaKAHCHUM, YTO CHIDKACT MX
MOTHBALIMIO Ha JaybHeWIIee yyactue. OTHOM U3 OCHOBHBIX MPUYUH HU3KOM SIBKU
SBJIICTCSI HCTIOJB30BAHUE YCTAPEBIIUX TEXHOJOTHH 711  HWH(GOPMHUPOBAHUS
yYaIuxcsi 0 MEPOIPUATHIX — M3-3a YUeOHOM HArpy3Ku CTYACHT MOXKET 3a0bITh O
MPEACTOSNIMX JHSIX Kapbepbl WM BOBCE HE 3HATh O MEPONPUSITHUH, €CIU OHO
MIPOBOJMUTCS B IPyroM y4eOHOM 3aBE/ICHUH.

3a c4eT BHEJIPEHUSI COBPEMEHHBIX TEXHOJIOTHI B CHCTEMY HH(DOPMUPOBAHUS
CTYJICHTOB O MPEACTOSIIUX MEPOIPUATUAX MOKHO MOBBICUTH MOCEIAEMOCTh JTHEH

KapbCphbl U, KaK CICACTBUC, KOJIMYCCTBO COCTABJIICMBIX HA HUX PC3IOMC.

1.4.1.2. OcoGeHHOCTH NPOBe/IeHUsI THEel Kapbepbl 0e3 Bed-NpuI0KeHust

Huzkas siBka Ha JHU Kapbepbl — KOMIUIEKCHAs MpooOsieMa, Jisi TOHUMaHus
KOTOPOH cienyeT pa3OuTh €€ Ha COCTAaBJSIOIIME W YCTAaHOBUTH MPUYMHHO-
CJICZICTBEHHBIE CBS3H.

JlekoMIo31upoBaB UCXOAHYIO MPOOJIEMY, MOXKHO MOJYYUTh CIeayrone eé

COCTABJISFOLIHE!

o OrpaHn4eHHBIN CIIMCOK YYaCTBYIOIMX KOMITAHHUM.
o KoMMyHUKaIIMOHHBIE CIIOKHOCTH.

o Cnabast MOTHBAIIMS yUaIlUXCSl.

o HeocsenomiieHHOCTD yyarmuxcsi.

v K&)I(I[Oﬁ HpO6HCMBI CCThb IMPUYHMHBI BO3ZHUKHOBCHHMA, KOTOPBIC IMOKA3aHbI

Ha pUCYHKE 7 B BUJie nuarpammbl Mcukasel.
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HommyHW KauMoHHbIE
OrpaHHW4eHHbIN CNHMCOK CNOM HOCTKH
YHACTBYHO LW MX KOMNAHKMA

UJVMHBH DECTEIHDBKE, OrpaHvY eHHOE
BpemA. ToBblWeHHble TpeBoBaHMA K
HaBbiKaMm OBLEHWA coMcKaTena, Aame
ecnun paboTa Toro He NnoApasymesaeT

MNpeacTaBuTen KOMMaHWA He
nonyyaloT  yBeAOMAEHWW B
CAyyae aHoHcupoeaHua BY3om
HOBOTD 4 HA Kapbepbl

OxBaTbIBAIOTCA BCE CNELMaNbHOCTH, HO

JOKYMeHTBl  3aN0NHAKTCA  Ha
NOBEPXHOCTHO. OTcyTcTBME OTCyTCTEyeT Mecre «c Hymiy. flake ecan y
npepcTasuTeNeil KOMMaHMA C  Y3KOM IPOERTUBHBIN MEXAHUIM
FA— o ) MeHegHepam KoMIaH Yy4aleroca ecTb  3NeKTPOoHHoe
B3aMMOgeicTBUA
A CNOMHO noayunts \Pe3tlome v noprdonuo

MEHEAMepOoB KOMNaH Wi

- o6paTHBIM  OT3BIB  OT
yuyebHbIX 3aBe0eHniA

coucKaTen el HW3Knii ypoBeHb
NoCeLLLaeMoCcTH OHEN
Kapbepsl

Hoeocrs nybnukyetca

BeIHYy®AEHHOE TONBKO Ha caiiTe BY3a

noceweH1e M3-33

NPWKaace  pPyKoBOACTBA PaccblKa NPOM3BOAMTCA €

NOMOLLLHO
KOPMNOPaTUBHO M NOYTbI

ONA NyYlWeid 0T4eTHOCTU

Bbicokaa yuebHan
Cryaentam  gpyrux  BY3oe  npuxoguTtca

Harpyska .
CaMOCTOATENBHO MOCeWaTs caiitel BY3os
ANA NONYYeH MA MHDOPMALMW O HOBLIX AHAX
Kapbepbl
Cnaban moTHBaLL WA HeoceegomneHHocTb
Y3 WK CA Y3 W MXCA

Pucynox 7. Ilnarpamma VcukaBsl 151 BBISIBJICHUS TPUIHUHHO-CIICICTBEHHBIX CBS3EH



Pa3zpabatbiBaeMoe BeO-NPUIIOKEHUE MPU3BAHO PEIIMTH MPOOJIEMY HU3KOM
MOCEIIAeMOCTH,  CHU3MB  HEOCBEAOMJIEHHOCTh  ywanuxcs.  HeoOxomumo
NPOM3BECTU (PYHKIIMOHATIBHYIO JIEKOMIIO3UIIMIO Tpoliecca opranmu3anuu «J(Heu
Kapbephl» C LEIbI0 BHIACHEHHS] KOHKPETHOTO (YHKIMOHAIBHOTO OJIOKA, KOTOPHIN
INPUBOJUT K HEAOCTATOYHOW OCBEIOMJIEHHOCTH Yy4vammxca. Ha pucynke 8

HCXOI[HBIﬁ IMpOoUECCC IIOKa3aH B BUIC KOHTEKCTHOM AuarpaMMal.

PernameHT nposegeHus
[Hel Kapbepsbl

MpWKa3 o0 NpoBeaEHUM

Hel Kapbepsl
A pbep >
Crucok y4aLmxea | OpraHuvsaumAa
. [1HeW Kapbepbl >
BakaHCMM OT KOMMNaHKUIA OTKMKM YHALLMXCA Ha
MHdopmauma o NpeAcTaBaeHHble BaKaHCUK
cneumManbHoCTAX AO
A A
CoTpyAHUK
OTAEeNA NPAKTUK U
TPYAOYCTPOHCTBa COTPYAHUKM
cnybbl HoOBOCTEN

CoTpyAHWUKM oTAENA
NNaHUPOBAHWUA U
ynpasneHua yuebHbim
npoueccom

Pucynoxk 8. TIpouecc opranm3anuu JHEH Kapbephl MPEICTaBIeH B BUE KOHTEKCTHON
AuarpaMMbl
Kak BUAHO, MCXOQHBIN NPOLIECC OPraHU3aLUU JTHEU Kapbepbl HE COAECPKUT
HUKAaKUX CHEHUAIBHBIX MEXaHU3MOB, 3aJC€HCTBOBAHBI TOJIBKO COTPYIHHUKHU
y4eOHOTO 3aBEICHMUS.
PucyHok 9 coAepXHUT JEKOMIO3UIIMIO KOHTEKCTHOM JWarpaMmmbl, C
MIOMOIIBI0 KOTOPOM MOYKHO MPOAHAIM3UPOBATH BXOJIbI, BBIXOJbl, MEXaHU3MbI U

YHPABJIAIOIHAC 3JICMCHTBI KAXKA0I'0 COCTABJIAOIICTO OJ10Ka.



PernameHT nposeaeHus
OHel Kapbepsl

MNpWKa3s o nposeaeHnK [Heit
Kapbepbl

UHbopmauma o dopmu poBaHue

CMeUNanbHoCTAX APMaPKM BaKaH C1it [etannanposaHHan
BakaHcUM 0T KOMNaHMi MHbOPMALMA O AHAX
Al Kapbepsbl
3
CoTpyAHUKM MNybaunkauma
oraena WHOpMaUUK O AHAX
NAaHUPOBaH 1A
Kapbepbl Ha
M ynpaBneHus
yuebHbIM HOBOCTHOM nopTane HoBocTb Ha nopTane yd. 3as.
npoueccom A2 C yKazaHWem WHHOpMa LMK
Y no JHAm Kapbepbl
A
N > MposeseHue aHel
N
g 4 > Kapbepbl >
CrmcoK yyawmxesa OTKNMKK yHaLMXCA
Han CTaB/1eHHble
A3 ped
BaKaHo1K

CotpyaHWKKM
CAyKEbI
HoBOCTEH

COTpYAHWKK OTAena NPaKkTUK
W TPYAOYCTPOMCTBa

Pucynox 9. IIpouecc opranu3zanuu AHEH Kapbepbl pa30ouT Ha 3 PYHKIMOHAIBHBIX OJI0Ka

OueBunno, uto 0m0ku A1l U A3 MOMHOCTBHIO PErIAMEHTUPYIOTCS Y4eOHBIM
3aBEJICHUEM M HUKAK HE MOTYT OBITh YJIYUIIEHBI C MOMOIIbIO MPHIOKEHUS. biok
A2 HeceT OTBETCTBEHHOCTh 32 OCBEJOMJIEHHOCTb YYalIUXCs, €AMHCTBEHHBIM
MEXaHU3MOM JTOr0 OJIOKa SIBJISIIOTCS COTPYJIHHMKU CIY>KObI HOBOCTEH y4eOHOTO
3aBEJCHUS,  JIONOJIHUTEIBHBIE  NPOrPaMMHO-TEXHUYECKHME  CpPEICTBA  HE
3aiecTBYIOTCS. BHenpeHue BeO-TIPUIIOKEHUS B CHCTEMY YYEOHBIX 3aBEICHUMN
MOKET CYIIECTBEHHO U3MEHHUTH X0 IPOLIECCOB, MIPOUCXOISIINX HA ITOM dTANe, U
NOBBICUTH PE3YJIbTUPYIOIILYIO OCBEIOMIIEHHOCTb.

B pesynbraTe ananuza ocoOeHHOCTeM mpoBeaeHUs «JlHell kapbepbl» ¢
UCIIOJIb30BaHUEM TOJIBKO KOPHOPATHUBHOW MOYTHI MU HOBOCTHOT'O MOpTajia, ObLIO
INPUHATO PEIICHHE PEealn30BaTh MOMAYJb MOANUCKUA y4YalluXcsl TaKuM o0pazom,

yTOOBI HAa BXOJ] TOCTYyNana nHGOpMaIusl O TIIaHUPYEMBIX «J[HIX Kapbepb».
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1.4.1.3. Ilnianupyemblii pouecc NpoBeAeHUs1 JHeH Kapbepbl PH UCN0JIb30BAHUM Be0O-NPUI0KEHHUS

[TpogemoHCTpHUpOBaTh U3MEHEHHSI B IIPOIIECCE MOKHO ¢ omotibio auarpammbl |DEF3, npencrasnennoit na pucynke 10.

DOPMMPYETCA MCHEPNEIEA0WER
urpopHaLy

1A N0 NAHApYEMOMY
[IHIC Kapbeps!

1

J1

I

13

CryaenT permcTpHpyeTea 8
T

2

CTyAEHT peAsKTHRYET

CryaenT ncnonssyer

CYULIECTBYIOWYIG YHETHYIO 33NACh

CNCOK CReuranmsaumni
7

Menegmep yuenoro sasenenna

PeTHCTRHMDYETCA &

4

Meneptep yiebroro saBeaenn
0

MENCAESYET CYIECTEY oY
VHETHYIO 33MUCH

MeHaanep 426HOr0 aBeAR
LOGEENAST AEHE KAPLEPL, YKAZEIEAR ECIO

s

e , BTOM sHene
CRMCOR NBEACTBEAEHHBIX CREwAaAHILI

9

Terepnpyercs cobamae
NYBANKELIMI OHS K3PEEPs! 1
OTNPABARETCA & OGWYID WHHbI
cobemii

18

10

Pucynoxk 10. Jlekomno3unus npouecca yBeOMIICHUS YUAILUXCS O JTHAX Kapbepsl

CrymeHTy oTNpaBNAETCA SMS-
yeepomnerme

11

Cryaery ompasnReTca E-mail-
YECAOMNEHKE

12

J10

CTyaeHT yeeAoMAEH O
NpeACTORILEN JHE Kapbeps!

13

Kak BuIHO, MOTyTh MTO3BOJISIET OMOBEIIATh yyalierocs kak mo SMS, Tak u uepe3 aekTpoHHyto nouTy. [lapa oneparopos

noruyeckoro «M» J1 u J9 o3HauaeT, 4To CTYJEHT MOJYUYUT YBEAOMIICHHE, TOJBKO €CJIM OH yKa3all CIMCOK MHTEPECYIOUIUX €ro

crenuain3alnuii, a MeHepKep yueOHOT0 3aBe/IeHHsI OIyOJIMKOBall MH(OpMAIUIO 0 HOBBIX «J{HSIX Kapbepbi».

Huarpamma BPMN storo ke nporiecca, mpojeMOHCTpUpOBaHHasl Ha pucyHke 11, packpbiBaeT HHPOPMAIIUIO O TOM, KaKOH

HUMCHHO IIOJIb30BAaTCJIb Be6-HpI/IHO)KeHI/I$I BBITTOJIHACT I[CﬁCTBHf{ 10 CO34aHHNIO YCHOBI/Iﬁ IJ1 YBCAOMIJICHHA Yy4alllCrocss O AHAX

Kapb

epBI.
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g 3 YTBERHACHA BbIAB/IEHHME CIMCKa ACORBNEHNA AHEN YBEAOMNE HUK
=} g MHPOPMALMA MO [HAM cneurani3aLui Kapbepe!
[9] §
g Kapbepbl
]

v — S

—— L
T 5 P—————— XpaHumwe =
] —— o~ - XpaHumue NoANKUCOK P
5 accbiKa

§ Xparumwe kg — — — ABT?E:Z?:':H 8 -/ MHGOPMALMK No | -~ yuawmxca yBeomMneH1A

§ VHETHEIX [Dobasnenue gHeln AHAM Kapbepbl Ao & NOAXOAALLAM

o 3anmceit Kapbepsl PopmHpoBaHIe YYaLmMMeA

C - B CRMCHA YUALMXEA |

© \ ) AR YBEAOMIE HAA :

Q —

@ ) |

1
|

2 ‘ -~ | ¥

5 DopmupoBaHue I

o - fa pMUpO!

& 7 HTP:;I:PEI;rb WM HIMEHEHIE MonTse praeH e )
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.\\ . cneuuand3aumi gna Paccbinkm MonyyeHue
= CNeLWanm3aLmii
8 AHelt kapbepbl | yBeaomIe HAA
. J / 0 [HAX Kapbe pbl

PI/ICYHOK 11. BSaI/IMOI[CI‘/‘ICTBI/IC YY4aCTHHKOB IIponecca 1o YBEAOMIICHUIO YHAIIIUXCA O «I[HHX KapbCpb»

Kak BugHO W3 nmarpamMMbl MOJETHMPOBAHUS MpOLECCa, MEPE] OTHPABKON YBEAOMIJIEHHUS MOJIOJIOMY CIEHUAIACTY WIIA
y4aieMycs (MpeACcTaBICHHOMY B MIPUJIOKEHUU JIUIE COMCKATEsS1) MPOU3BOIUTCS MPOBEPKA HA COOIOJICHUE YCIOBUS PACCHLIKH.

CoObITHiiHAs LIETI0YKa MTPOLIECCOB, MTPEACTABICHHAS HA PUCYHKE 12, pacKpbIBaeT €Talu 3TOM MPOBEPKH.
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Pucynok 12. ®parMeHT cOOBITUIHHON IIEOYKH TTPOIECCOB

Takum o00pa3om, pUCYHOK 12 TMO3BOJIIET TOHATH COBEpIIAcMbIE B BeO-

MMPHIIOKCHUHU ITPOUCCCHI AJIs1 OITIOBCIICHUS COUCKATEIA O «I[H}IX KapbCphbI».

1.4.1.4. llpoekTHpOBaHNE MOY.JIsl ONIOBELIEHUSI
OyYHKITMOHAT MOAYJS TIOJHOCTHIO OMUPAETCS HAa MHUKPOCEPBUCH «JlHEMH
Kapbepbl» W OMNOBEIICHHWH, MPU 3TOM JaHHbIE MHKPOCEPBUCHI SIBJISIOTCS JIMILb

COCTaBHOM YacThIO BCEX MUKPOCEPBUCOB BEO-TIpUIIOKEHHUS. J(Marpamma moToKOB



JaHHBIX, INpOoACMOHCTPUPOBAHHAdA Ha  PUCYHKC 13 , IMO3BOJIAACT  IIOHATH

BSaHMOI[efICTBHe 9TUX MHUKPOCCPBUCOB C OCTaJIbHOM YaCThIO ITPUITIOKCHUA.

MeHneamep yyebHoro
3aBeAeHuA

[eTanu npoBefeHWA AHel Kapbepsl,
CMMCOK 3aTparMeaemMbix cneuuanmnsauuia

OT4éT No paccbiike
yeeoMAeHWH

MwuKpocepBHChI
OMNOBELLEHNA N AHEN
Kapbepbl Be6-NprnaoxKeHUA

3
SMS, E-mail ysegomneHua c

noapobHoi nHdopmaume No AHAM Kapbepsbl

Cnmcok peneBaHTHbIX
cneunanu3aumii 4na AHeil Kapbepsl

Coucratens

Pucynok 13. KontekctHas nuarpaMma JaHHBIX MOIYJIS OTIOBEIICHUS

OuyeBHIHO, YTO BO3MOXKHOCTH OMOBEIICHUSI COMCKATENe O JHSAX Kapbepbl
3aTparuBaeT HE TOJBKO CAMOI'O COMCKATENs, HO U TaKKe MEHeIkepa ydueOHOTO
3aBEICHUS, B BO3MOXHOCTH KOTOPOTO BXOJUT coO37aHue HHGOPMAIIMOHHON
Opourtopbl 0 JHAX Kapbepbl. lIpemiaraercss paccMOTpPETh 3Ty BO3MOXHOCTH
OTHEJIIBHO CO CTOPOHBI COMCKATENsl M MEHEIKepa, YTO MPEACTABICHO

COOTBETCTBEHHO HA pucyHKax 14 u 15.

-,

Paccbinka yB eaomMAeHua +_
peneBaHTHbIM yYaLLUmen

~ '/:.

N
| 3anonHe HMe MK
\

XpaHunuuie f
SN P Auzemmap penakTMposaHue
noanucoKk MOANMWCKW YYALLETOCA | CrMCKa peneBaHTHBIX |
yyawmuxca . cneuuanusaupi -
__Cneupannsaum

Cnucok peneBaHTHbIX CreuMani3auui
ANA AHEW Kapbepkl

SMS, E-mail ysegomnenmna ¢

noapobHoi WHdopMaLKei No AHAM Kapbepbl y Couckarenib

PI/IcyHOK 14. TTotoku JAaHHBIX, CBSA3aHHBIX C BOBMOXHOCTBIO OITOBCHICHUSA O IHAX KapbECpPhbl, CO

CTOPOHBI COMCKATEIIA
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J MeHegxep
y4ebHoro
" 3aBegeHunn

OT48T No pacceiNKe yBenomIeHKHiA

[eTann npoBeaeHUA AHER Kapbepsbl,
CMMCOK 3aTParueaemelx cnewLmrann3aumin

-

s --"\_
Xpanunuwe IK3emMmIAp | 1. Oo6asnenue aveit
" — -
AHeU Kapbepsbl [OHei Kapbepbl \ Kapbepbl |
.‘\.,_ ~ _,_./.
! \ JK3zemnnap (2. POpMMPOBAHKE CNWUCKa
3. Paccuinka yBeaoMAEHHA «— Hell Kapbepsbl 3aMHTE PECOBAHHbIX B }1*3 i
PENeBaHTHBIM YHALMCH A peepel, pec K3e MNNAP AHEW Kapbepbr
\ CNACOK YHaLLMXCA ANA YBEe 40MASHWA N Y BEA0MNEHAK YHALLMXCA J

Koum ans BLIBOPKW NOAXOAALLMX YYaALWMKCA
(ropopn 1 cneupanmsaumm aHei Kapbepbl)
CNMCoK yMaLmxes :
ANA YBESOMAE HUA

XpaHunnuwe
noAnNnCcoK
yqawmxca

PI/ICYHOK 15. IToToxu JaHHBIX, CBA3aHHbIX C BO3MOXHOCTBIO OIIOBCIICHUSA O JHAX KapbCPhI, CO

CTOPOHBI COUCKATECJIIA

ITocne Toro, xax OBLIM IIOKa3aHbl IIOTOKH JaHHBIX, BO3HHUKAIOIIUX B
pe3yJbTare B3aUMOJICHCTBUS MOJYJISI TOAMUCKHM C OCHOBHOM 4YacThi0 BeO-
MIPWIOKEHUS, CIETyeT CIIPOSKTUPOBAThL BHYTPEHHEE YCTPOUCTBO MOAY/sA. OqHUM
u3 HambOosiee YAOOHBIX JUISI BOCIHPHUATHS CIOCOOOB SBISETCS IOCTPOCHHUE
ER-auarpamMmbl, TMO3BOJISIIONIEH PACKPBITh KOHIIENITYaJbHBIM YPOBEHb MOJCIH
JTaHHBIX.

[Ipyu mpoekTUpoBaHUU HAa 3TOM YPOBHE, CIEIyeT y4ecTh, YTO COMUCKATEIb
MOXET OBITh 3aWHTEpPECOBAaH B HECKOJBKWX HAMPABICHUSX, HA OJHOM
MEPOTIPUATHHA JHEH Kapbephl TaK)KE MOXKET OBITh MPEACTaBICHO MHOXKECTBO
cnenrannzanuii. C TOCTPOEHHOW JAWAarpaMMoil MOXHO O3HAaKOMUTHCS Ha

pucynke 16.
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LINES

1d
HexColor
Melrold

[ STATIONS B
Id
Mame
Latitude
Longlitude
Limetd  pO=----
Order

cmmmmeeany

Id
Argald
Street
Building

1d Description

MName Latitude e
SitelUr Longtitude
Lagalrl Statianld
T
I
]
i
'
! CAREER DAYS
[ APPLICANTS ' 1
Id ! Name
Mame ! Description
Gender I BrandedDeseriptionld
BirthDate . Starsal [
. N e <] Emplayertd [O--- -, EDUCATIONAL INSTITUTION
Educationallnstitutionld : Id
Addressid ' Name
H Sitelrl
] LogoUrl

e

=

m-----.-

(CAREER DAYS SPECIALIAZATIONS
Id
CareerDayid
APPLICANT BSCRIPTION: SPECIALIZATIONS Specializationld
. ‘.
Specializationld ame
Applicantld - -0
1
i
H
O R H H===-
~ 4

Pucynok 16. KoHuenTyanbHbIH YPOBEHb JAHHBIX MOYJIS

OCHOBHBIMM ~ CYIIHOCTSIMH, MO3BOJSIONIMMH  MOJYJII0  OMNOBEIICHUS
BBIIIOJTHATL CBOM OOSI3aHHOCTH, SBISIOTCS APPLI CANT SUBSCRIPTIONS
(cenimanu3aiuu, B KOTOPhIX 3aWHTEPECOBaH COUCKarenb), SPECIALIZATIONS
u CAREER DAYS SPECIALIZATIONS (mpeiacTaBieHHBIE Ha «JIHAX KapbepbD»

CrielUATIN3al1N ).
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1.4.2. Bo3aMo:kHOCTH pad0TOAATEIAM I'€eHEPUPOBATH TECTOBBIE 3aIaHUSA

1.4.2.1. O6ocHOBaHMe peau3aluu

Monyne npenHazHayeH AJi1 BO3MOYKHOCTH IPOBEACHHSI aBTOMAaTHUECKOIO
TECTUPOBAHUE COUCKATEIICH.

[IpoBepka KOMIIETEHTHOCTH COHUCKATENed MOXKET 3aHUMaTh JJINTEIbHOE
BpeMsl B CBSI3U C HEOOXOAMMOCTBHIO JMYHOM BCTPEUM, a TAaKXKE OTCYTCTBUEM
yIOOHOTO B3aMMOJCHCTBHS C TOJb30BATENIEM B paMKax Ipolecca yIaIeHHOTO
BBITNIOJIHEHMSI TECTOBOTO 3aJaHus. ABTOMATHU3alysl AAHHOIO IPOLECcCa MO3BOJIUT
KOMIIAHUHM B3aMMOJICHCTBOBATh C COMCKATEIEM B PEKUME peajbHOr0 BPEMEHH,
OTCJIE)KMBATh MPOLIECC BBINOJIHEHUS TECTOBOIO 33JaHHMs M  IPOU3BOIUTH
NOBEPXHOCTHBIM  OTOOp  coWckarenell Ha Oosee paHHUX 3Tamax (10
cobeceoBaHuA).

3a cueT BHEAPEHUS CUCTEMbl F€HEPallMU TEKCTOBBIX 3aJaHUI IJIAHUPYETCS

I[O6I/ITBC5I dBTOMAaTHU3allvU IIpOoHecCCa TCCTUPOBAHUA.

1.4.2.2. OcoOeHHOCTH TPOBEPKM KOMIIETEHTHOCTH  coMcKaTeyeil  0e3
HCIO0JIb30BAHUS BeO-NIPUIIOKEHUS

Bonbime BpeMeHHbIE 3aTpaThl HA MPOBEPKY KOMIIETEHTHOCTH COUCKATEIS —
KOMIUIEKCHasi mpoOjema, IS TMOHHUMaHHUS KOTOpPOHM clemayeT pa3OuTh €€ Ha
OAMPOOJIEMbl M YCTAHOBUTH NMPHYMHHO-CIICACTBEHHBIC CBS3M. J|Is1 mpoBemeHui
ATOM MpoNEeAypHl pa3padboTana auarpamMmma McrkaBbl, KOTOPYIO MOKHO YBUJIETh Ha

pucyske 17.
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Bbicokue B pemMmeHHbl e
3aTPaThi Ha NPOBE PRY
TECTOROTO 33A3HWA

Py4H3A NpoBepxa
OTBETOB Ha TeCToabLIe
BONPOCH]

HeobxogmocTe
nepenpoBepKM M3-3a
BO3MOHH bIX OLLWGOK
NpoBepAkLWEro

BONBIIKWE BPEME HHbIE
3aTPaThl Ha NPoEE Ky
HKOMAETEHTHOCTH
concHaTend

HepoamoMmHoCTs
NPpoOBEP KW HECKONBEKMX
TECTOBLIX 38 AaHMid
OOHOBPEMEHHOD

NoaGopka 330aHMA C

3203aHHOMR CYyMMaPHOH

CROMHOCTBIO

npowv3IsoaMTCA

BRYUHYIO

CAOMHOCTE PA3NMHHOR

dopmanmaaumu

OTBETOB Ha BONPOCH

CNoMHOCTE
HOHTRO/MPOBIHMA Het BosmomHocT
BPEME HM B LINCAHEHMA OREPATUEHD YIHATE
3anaHMA MEpOpMaLMio o
nporpecce
CoagaHue pasHbix BLINOAHEHWA 330aHMA
BAPWaHTOR 330aHKMIH
Tpebyer
A0 NOJHUTEN bHBIX
BPEeMEHHBIX 3aTpaT
CosgaHme pasnniHbix
TECTOBLIX 33 03H1 A HeoBxoaMmMocTb
PasHOM CNOMHOCT U MNOCTOAHHbIX
Tpebyer bonsworo HOMMYHMHALMIA ©
HO/IMYECTES BPEMEHM couckatenem

Pucynox 17. lnarpamma VicukaBbl 111 BBISIBICHHS TPUYUHHO-CIICICTBEHHBIX CBS3EH



Lonominrenss

Tpebosa R
PYKOBOACTES K
couckateno
Co3panmne
O6upsh crwook TpeBonasmd | TECTOBLIX 3303 HWH TeCTOBOE 3343HMA ANA COMCKATENA HA BIHAHCHIO B
COMTHATEND A IBABHIR AR
A0
Menemkepsi N0 KomnerentHel i
nepcorany nepanan
ApnonsTensi
bie
Tpefosa A
PYHOBOACTEA K
couckaTeno
v
Cocrasnenme
OB crmeo ToeGon s k BOMPOCOB 1
couTkaTeNI s3maHHI

AL1

Crncow sonpacos n 3apa it

Komnerentsin OueHka 3aaanmni
nepeokan N0 CAOMHOCTH

AL12
L LA

HKowner esiTHol i
nepcoHan

MoK BONOCOB W 3303 HKF,
OUEHEHHBIX N0 ENGHHOCTI MNopaGop sonpocos
BAA TECTOBLI | TecTapoe SaaHHA U CONCKITENT A
3302 HUii BaHAHGNO

AL3

Meseppepsi no
NEPCOHANY

Pucynok 18. Iuarpammsl IDEFO ans ucxoanoro mpouecca

Haubonpiiee yncino m3MeHeHUi 3aTpoHET (YHKIIMOHANBHBIA Onok Al.2,
HO3TOMY JJIsi  HEro cleAyeT MPOBECTH  MOAPOOHYIO  JIEKOMIIO3UIUIO,

IpeICTaBICHHYIO Ha pucyHke 19.

Crucok BONpOCOB  33aa kUi,
QUBHRHHBIX N0 CIOKHOCTI
Paspenerve
CNUCKa 33A3HUA
‘ no KaTeropuam

A23 |

Crmcox Bonpocos,
no Coprup
3anamuii 8
Kamaon
KaTeropuu no
CNOKHOCTH

A2.4

Meneaweps no
nepcorany

Meneamep
s
nepcorany
Cruacox raTeropuii ¢ sonpocaws,

Py4Hoit noabop
OTEOPTVPOBAHMBIMKA NO CAOMHOCTH

BOMPOCOB,
cocrapneHue
3apanuAa, | Tecrosoe 3aganwn s concxater wa
yAoBneTsopalowe BaKAHONO
r0 33A3HHbIM
napamerpam

A2.5

>

Mesesmepsino
nepcorany

Pucynoxk 19. Jlekomno3unus GyHKIMOHATIBHOTO OJ0Ka



1.4.2.3. Onucanne u3MeHeHHH B Mpolecce MPOBePKH KOMIETEHTHOCTH

C noMoIp0 KOHTEKCTHOM auarpaMmbl B HoTanmu |IDEF3 monapo6HO omnucan mporiece MpoBepKH KOMIIETEHTHOCTH B BeO-

IMPUITOKCHUMH.

ToctynaeHme ciucka
Tpebosatmil K
comckaTeNIo Ha

BAKEHCHIO
1

J

,  TECTOBHIXBOMPOCOB

CocTasnenme cnucxa

2

Cocraanerme cnucka
BOMPOCOB €

»| PazBEpHYTHIM OTBETOM

il

J2

BuicTagneHne

CTOMMOCTM BOMPOCOE B
»

Bannax

[T 1]

J3

o

3ankck 2a0aHKR
HanpAY 10 B CHCTEMY

5

i ]
CocTaBneHue
wabnoxHore daitna ¢
3aganuRmu (Excel, html,
smlnra)

6

3arpysna 3anaHii 6
* CHCTEMY € NOMOUBIY
wabrnowa

7

BHICTABAEHHE NZPAMET OB
AR TEHEPALHM TECTORLIK
aamanni

8

PI/ICYHOK 20. yCOBepI_HeHCTBOBaHHHﬁ mponecc MpoBEPKHU KOMIICTCHTHOCTH € UCIIOJIb30BAHUCM Be6'HpI/IJ'IO)KeHI/I$I

leHepauns

INEKTPOHHbIX TECTOBbIX

EETETICE)

9

[Toctpoennas Ha pucynke 21 muarpamma BPMN mo3BossieT moHsATH AeTaiivn B3aMMOJIEWUCTBHUS TOJb30BaTesied C BeO-

MPUIIOKCHUEM ITPH UCITOJIB30BAHMH BO3ZMOKHOCTH 110 CO3/IaHUIO U I[O68,BJ'ICHI/IIO ABTOMATU3UPOBAHHBIX TCCTOB.




MNocTynina 3aRsKa Ha
wabop Kagpos

NaaroTosKa
Co3aHMe CMCKa BHECEHME CIMCHA
. CNMCKA BONPOCOE
TpeBobamMiiK  — sonpocoe 8
1A BHECEHUA B
COMCHATENK cHCTEMY
cHCTEMY

Meneg#ep no
nepcoHany

wabop kagpoe

Co3naHwe Buicragnenue
| EONPOCOB ANA CTOMMOCTH ]

TECTORBIX BOMPOCOB B
3303aHHA Gannax

MepcoHan, OTEETCTBEHHbIMA 33

BONPOCkLI ANA

MepcoHan, cosaanwmi
TECTOBIX 330aHMA

—
e + !
XpaHunuue
J KoHbUrypaLMi

TECTOBLIX 33A3HWIA

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, :

OpaGarka L TeHepupoBanie
Y nepes; — TecToRbIX —-O

NapameTpos 3R03HHA

MHGOpMaumoHHan eucTema
P
{ |f|.‘|.7
W
R\
¥

PI/ICYHOK 21. BzaunMonelicTBue noiap30BaTenei ¢ Be6'HpI/IJ'IO)KeHI/IeM IMpU UCITOJIb30BAaHUHU BO3MOKHOCTHU CO3AaHUA aBTOMATU3UPOBAHHBIX TCCTOB

Haubosnbiiee KOMMUYECTBO 00SI3aHHOCTEN BO3JI0KEHO HAa MEHEIKepa M0 NEPCOHaNly, 3TO €IWHCTBEHHBIN I0Jb30BaTENb,

KOTOPBIN B3aMMOJIEUCTBYET C BEO-MPUIIOKEHUEM B pAMKAX pacCMaTpUBaeMOi BOZMOXHOCTH.

1.4.2.4. IIpoekTUPOBaHNE MOTYJIsl
Jlist mpopaOOTKK apXUTEKTYPhl MOAYJS CIENYET M3YyYUTh €ro MOTOK JAHHBIX, YTO yAOOHO caenaTh ¢ momombio DFD-

JuarpaMMbl, IOKa3aHHOW Ha PUCYHKE 22,
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None3oBatens Crmacon THCTORMY At OO ¢ 1rMOs Thio & G,
e MOMOATY PSR FECTODNO IDGIHA, AHPCOMILRE O
CHCTEMBE HOMIMHHN

A

[eHepaTop TECTOBLIX 3aA3HWIA

CaUMa 2 203

Nonezoaatens
cHcTemsl

CIMOOK JECT OBREC SANIHMA OO CTOMMOCT0 B G sas,
PO DAL TOCPORND 2A0504t8, MHO OPMILMA O
SO

1. 3arpysKa AdsMbIX C

nomoulso AP|

2. O5paboTsa AaHHBIX

Prgopmupm
© KOMIER

Bonpocu ank Homdenypaue Ars
TECTORIFD SaQM-am TECIOROTD SARNE
—
3. Knaccmdmrauma
BONPOCOB NO
Hareropmam
Comrkana
TecToBOe
Ve
(e O% K130 GAGHLIADO BIHHB
BATRCCON S0 TCTORHO FAGIHI
r

Xpaunnnwe
KOHGMrypa L
ANA TECTOBBIX 32AaHHIA

XpaHunmue sonpocos
ANA TECTOBLIX 3343HUA

I Ken@nypmpm fa
TECTORO0 33AeR

Bonpocw ann
TRCTO R JAGIHIS

A

| 4. MleHepauma l

L TecToBLIX 33A3HMI J‘

Pucynok 22. [ToToku JaHHBIX MOJTYJIS TI0 CO3aHUIO aBTOMATU3UPOBAHHBIX TECTOB




Kak BUIIHO U3 pUCYHKa, JJIsI pealu3allii XpaHECHHs] TEKCTOBBIX 3aJaHui B
BeO-MIpUIOKeHUN OyAeT 3aJeHCTBOBAHO JIBa XpaHWIMINA — JUIi BOMPOCOB

TEKCTOBBIX 3aJJaHUI U KOH(UTYpaIUU.

1.5. BbiOOp mnpOrpaMMHO-TEXHHYECKHX CPeICTB JJisl peaju3anuu Beo-

NPUJI0KEHUSI

1.5.1. BeiGop BeO-cepBepa
Kak u3BecTHO, BeO-cepBep SBISIETCS CIIOXKHON MPOrPaMMHON OOOJIOUKOH,

HOBBOJI}IIOHIeﬁ BBITIIOJIHATD HCJIBIﬁ PAO HIDKCIICPCYUCIICHHBIX 3a/1a4.

L HOHY‘ICHI/IG 3aIIpOCOB MOJIb30BaTEIICH.
L cDOpMI/IpOBaHI/Ie " OTIIPpaBKa OTBCTA O6paTHO ITOJIB30BaTCJIsIM.
L Hcnonn3oBaHue 3aIUIICHHBIX ITPOTOKOJIOB IICPCaaun JaHHBIX (TaKI/IX KakK

HTTP Security — HTTPS).

o Benenue xxypHana JOrUpOBaHUS.
o AyTeHTuduKaIms nojab30BaTeleH.
o B03MOXHOCTh HCIOJIB30BAHUSI PA3JIMYHBIX MPOTOKOJIOB MPHUKIIAJTHOTO

ypoBus Mmonenu OSI (nanpumep, FTP, SMTP).

o B03MOXXHOCTh HCIONB30BAHUSA PA3IUYHBIX MPOTOKOJIOB TPAHCIOPTHOTO
ypoBus moneiaun OS| (TCP/UDP).

o Bo3MOXHOCTh HMCTHONB30BaHUS BeO-cepBEpa B KadyecTBE MPOKCH- WIH
00paTHOTO MPOKCHU-CEPBEpa.

BBugy ocobOeHHOCTH BBIOpAHHOM  apXHUTEKTYpbl CEpPBEPHOM  4YacTd
pa3pabaThiBaeMOro BEO-TIPHIIOKEHUS, KOTOpasi OyAeT pacKpbiTa B MOCIEAYIOMIEH
rJiaBe, 0CoOYyI0 IEHHOCTh BeO-cepBepa UrpaeT BO3MOKHOCTh €r0 UCTOJb30BAHUS B
KauecTBe 0OPAaTHOTO MPOKCH.

VY 00paTHOr0 MPOKCH CYIIECTBYET MHOXKECTBO CLEHApUEB IOJIE3HOTO
UCTIONb30BaHUs, HIDKE TMEePEUrCIIeHbl Hauboyee IMoJIe3Hble OCOOCHHOCTH st
pa3padaThiBa€MOT0 MPUIIOKECHUS .

o banancupoBka Harpy3kd Ha CepBep — ONTHMAaJIbHOE pacIpeneicHIe

Harpy3ku Ha AOCTYIIHBIC BBIYUCIIMTCIIbHBIC PECYPCHI.
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J VYMeHbllIeHHe Harpy3kd Ha CEpBEp M YCKOpPEHHE BbIJAYd OTBETOB Ha
3alpochl 32 CUYET HCIIOJIb30BAHMS KEUIMPOBAHUS CTAaTUUYECKOIO U
JTUHAMUYECKOIO0 KOHTEHTA.

. BeicTynaer ais KIMeHToB (acajoM CEpBEPHOM YacTH MPUIIOKEHUS.

o BosmoskHocTh poBenenust A/B tectupoBanus.

Ha pucynke 23 mnpencraBieHa KOHLENTyaJdbHasi CXEMa B3aUMOJECHCTBUS

KJIMEHT-CEPBEP C MCIIOJIb30BaHUEM ITPOKCU-CEPBEPA.

Mukpacepeuc 1 MuKppce peumc 2

OB6paTHbIN NPOKCK-
cepsep

|
,?H

_——————— e ——— — — — —

/ v Mwukpocepsmc 3 MuKpoce psuc 4 /
Cepeep
Pucynox 23. [Tpuniun paboTsl 00paTHOTO MPOKCH-CEPBEPA

[Ipy wWCHONB30BaHUM TAKOTO TMOAXOJAa KIMEHTCKAas 4YacThb MPHUIOKEHUS
CTaHOBUTCSI Oojiee TMOKOM M TOTOBOM K M3MEHEHUSM, K TOMY K€ €€ pa3paboTka
CYIIECTBEHHO YMNPOIIACTCS, TaK TEINEPh KIMECHT HE 3HAECT KOHKPETHYIO CTPYKTYPY
CEpBEPHOM YaCTU M, COOTBETCTBEHHO, HE€ 3aBUCUT OT HEE, MOChUIas MPU STOM
3anpockl Ha enuubii URL-anpec. JlmarpamMma akTUBHOCTH, TPEACTaBJICHHAs Ha

pucyHke 24, IeMOHCTPHPYET MPOIECC 00ecTieueHus1 O€30MMacHOTO COSAMHCHUS.
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_aﬁ'lpoaepxa npotokona 3anpocaj

[HTTP]

<O

[HTTPS]

(ﬂepeuanpaaneune Ha HTTPS]

(ﬂepenanpaaneuue 3anpoca Ha KOHeuHyr TOHK)j

Pucynok 24. O6ecnieueHue 6e30MacHOr0 COEAMHEHUS C BeO-cepBepoOM

Ha I[ElHHI)IfI MOMCHT CYHICCTBYCT HCCKOJIBKO TI'OTOBBIX IIPOI'PAMMHBIX

pelieHunii, No3BOJISIIOUIUNX Pa3BEPHYTh BeO-cepBep, HAaUOO0JIEEe YaCcTO UCIIOIb3yEMbIe

u3 Hux — Apache, 11S, Nginx.

BrisBiieHHbIE KOMaH[I0M pa3pabOTYMKOB TpeOOBaHUs K BeO-cepBepy, Kak U

YKUCJICHHAA OLCHKA BBIMICIICPCUNCIICHHBIX pGH_ICHI/Iﬁ ITOKa3aHbI B Ta6J'II/II_I€ 1.

3I[CCI> " OaJICC IIpU OLNCHUBAHHH IIPOIPAMMHBIX pGHIeHI/Iﬁ B CKOOKax mocie

HaMMCHOBAHUA KPHUTCPHUA YKA3BIBACTCA €TI0 MAKCUMAJIbHOC 3HAUCHUC. I[J'IH J'Iy‘IHICfI

ACTAIN3allM Y HCKOTOPBIX ITPOTPpaMMHBIX peH_IGHI/Iﬁ MMOMHMMO KOJIMUYECTBECHHOM

OLCHKH TAKXKC MOXKCT OBITH JaHO OJOIIOJIHHUTCIIBHOC ITIOACHCHUC.

Tabnuua 1. KpurepuanbHoe olieHHBaHKHE BEO-CEpBEPOB

KpuTtepuii/Be6-cepsep

Nginx

Apache

1S

3 — TONBKO BHPTYyaJIbHAS

BosmoxHOCT 10 — ectb 00pa3 B | 10 — ecTh 00pa3 B
KoHTelHepu3auu (10) Docker Docker MatHa
[Tonnepxka NPOTOKOIA | 4 3 3
HTTP2 (3)
8 B J— _ CCTE 1 — nponpuerapnoe I10,
CTOMMOCTh TMPOrPAMMHOIO 6 MOCTABJISICTCS. BMECTE C
ecIIaTHas OecrutatHast .
pemenus (8) Windows
BepcHUs BepCHs
Bo3moxHOCTB 6_SSL 6 SSL 6 — SSL

yCTaHOBJIEHHsI 0€3011acHOro
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Kpurepuii/Beb-cepsep Nginx Apache 18]

coenunenus (6)

3aH_II/ITa OT CCTCBBIX AdTaK

(4)

[Tpon3BOUTENLHOCTE  TIPU
paboTe CO CTaTUYECKHM | O 4
KOHTEHTOM (5)

Haknaguele pacxonbl Ha
CHUCTEMHBIE Tportecchl (7)

UTOrO 43 40 24

Kak BugHO M3 Tabmuipbl, BeO-cepBep NQINX mydie BCero yaOBIETBOPSET
TpeOOBaHUSAM pa3pabaThIBAEMOTO MPHIOKEHUS, IPU 3TOM CTOUT OTMETUTH, YTO
TaKOM KpUTEPUM KaK BO3MOXHOCTb YCTAHOBJIEHHS O€30MaCHOTO COEAMHEHUs
IOJTy4aeT BBICOKMI MakCUMaJIbHBIN 0ai (6) BBUIY TOTO, YTO C KaXKIABIM JIHEM BCE
OoJbIlle CaiTOB M BEO-TIPUIIOKEHUH MCTIONB3YIOT 3amuiieHHsid HT TPS-mpoTokon
oOMeHa JaHHBIMM, M TI0Jb30BATEIM BCE MEHBIIE JIOBEPSIIOT HE3AIULIICHHOMY
COCIMHEHUIO W MOTYT OTKa3aThCsl OT YCIYT CEpBHCa, JaKE€ €CIU OT HUX He
TpeOyeTcs BBOJA TAHHBIX TUIATEKHBIX CPEACTB.

Ceptudukar SSL noaTBepKaaeT, 4To caiT JeHCTBUTENBHO SIBISIETCA TEM, 32
KOro ceOs BbIIaeT, W BO3MOXXHO YCTaHOBJIEHHWE O€30MacHOTO COEIWHEHUSI.
[TpoBepka NOJIMHHOCTH CTAaHOBHUTCS BO3MOXKHOM Ojarogapsi HCIOJIb30BaHHUIO
KpUNTOTpaQUUECKUX BBIYMCICHUN (Kak mpaBwio, 310 amroputm SHA-256):
TEeHEPUPYIOTCS JIBa CBS3aHHBIX MEXIY COOOW Kitoya, MyOJIMYHBIM U MPUBATHBIN,
uHdopmarusi o0 BebO-y3ne 3amudpoBBIBACTCS C MOMOIIBIO MPUBATHOTO KITHOUA,
KJIIMEHT K€ C TTOMOIIIbI0 MyOJIMYHOTO KJTK0Ya MOXKET paciu@poBaTh HHOOPMALIUIO

Y CPaBHHUTB €€ C TOH, YTO JAeKIapupyeT y3en [6].

1.5.2. Boi0op si3bIKa MpPOrpaMMHpPOBAHMA /IJIsl peaju3alii cepBePHOii YacTu
OgHuM W3 [PEMMYIIECTB MHKPOCEPBHCHOW apXUTEKTYpbl SIBISETCS

BO3MOYKHOCTh MCIOJIb30BaHUSI PA3IUYHBIX TEXHOJOTUN ISl pean3alii KaxKJa0ro

MUKpPOCEPBHUCA, MOATOMY KOMAaHAOW pa3padOTYUKOB OBUIO TMPUHATO pEUICHHUE

ONPEAEIUTh CIHUCOK MNOAXOISIIMX A3BIKOB MPOTrPAMMUPOBAHUS IJIsI CEPBEPHOM
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pa3pabotku mcxons u3 ymuHoro ombita: C# ((NET Framework u .NET Core) u
Node.js. Cnenyer 3aMeTUTh, YTO B CiIy4ae HEOOXOJAUMOCTH JTIFOO0H MHUKPOCEPBHC
MOJKHO pEaIM30BaTh C UCIOJIL30BAaHUEM JIPYTHUX TEXHOJIOTMH MEHEe YeM 3a JIBE
HEJICIM M3-3a OTPAHUYCHHOCTH (PYHKIMOHAJA, KOTOPBIH MOXET ObITh 00CCIIeUYCH
4TO

OJHHM MHUKPOCCPBUCOM, SHAYUTCIIBHO CHHMXKACT ICHY OIHI/I6Ky IIpu

BeIOOpe [7]. B Tabnmie 2 mpuBEOCHBI KPUTEPUM W KOJUYECTBEHHAS OIICHKA

MMPCaJIOKCHHBIX BBIIIC pemeHHﬁ.

['1aBHBIMH ~ KpUTEpPUSIMA TIPH  BBIOOpPE TEXHOJOTMU CEPBEPHOM YACTH

ABJIIOTCS. BO3MOXXHOCTH KOHTefIHepI/ISaHHH, IMPOU3BOAUTCIIBHOCT M T'OTOBasd

peanuzarus npotokosa AMQP.

Tabmuua 2. KpurepuallbHOE OLIEHMBAaHUE MPOTPAMMHBIX PEIICHHA IS

pa3paboTKu CEpPBEPHON YaCTH

Kpurepuii/Pemenmne .NET Core NET Framework Node.JS
6 — Tpebyrorcs —
Bo3moxHOCTB 10 — ectp oOpa3 | . peoy 10 — ecth 06pas SDK B
. windows- Docker
koHTelHepu3anuu (10) SDK B Docker y
KOHTCIHHEPBI
8 — MOTYT 4
BO3HUKHYTh .
I UHTEPIPETUPYEMBIH, a
POU3BOAUTEIBHOCTD JIOTIOJTHUTEIIHHBIC N
9 HE KOMITHJIAPYEMBbIT
pewenus (9) HaKJIaJ{HbIE
SI3BIK
pacxojibl Ha
apxuTeKrype X86
Bo3MoxxHOCTB 6 — TmoJmepKMBAIOT HE
HCIIOJIH30BAHUS 7 7 BCE BEpCUHU
MHOTOITOTOYHOCTH (7)
8 — TpeOyerca |8 — Tpebyercs ! B Tpeoyercs
[Monnepxka MPOTOKOIA yeranoska NuGet — | yeranoska NuGet YCTAaHOBKA HECKOJBKUX
AMQP (9) NPM-nakeToB
nakeTa — TaKeTra
ABTOMaTH4ecKoe 1 -  ucnomw3yercs
6 — wucnosnp3yercsd | 6 — UCHOIB3yeTCS
HAXOXXJCHHE HEKOTOPHIX JTMHAMUYECKas — ciadas
cTaTuyeckas cTaTuyeckKast
TPYAHOYIOBUMBIX TUTH3AIHS
TUTTH3AIHSI TUTTH3AIHSI
omuOoK (6)
UTOrO 40 36 28
N3 BbIIEnpuBEICHHOW TaOMWIBI BHUJHO, YTO CPEIUd MPEII0KEHHBIX

TEXHOJIOTHI  pa3paboTKH

noTpedHocTH npunoxenus sisiercss .NET Core.

CEepBEpHOM dYacTH HamOoJIee IMOAXOIAIIUM IO
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1.5.3. Boi0op Opokepa 1Jis1 ynpaBjieHUs HOTOKOM COO001IeHMii

VY1paBisTh MOTOKOM COOOIIECHUN B COOBITHIHO-OPUEHTUPOBAHHOW CHCTEME
MOXHO C TIOMOIIbIO peanu3anuu mpotokoda AMQP wm wucnonp3oBaHus
PEIUTMIIMPOBAHHOIO >KypHana (ukcanuil. CyliecTByeT HECKOJIBKO peau3aluid
npotokoiga AMQP (RabbitMQ, Apache Qpid, Apache ActiveMQ), oanako
pa3inuusl MEXKJYy HHUMH CTOJb HECYIIECTBEHHBI, YTO OBbUIO MHPHUHSTO PEUICHUE
BBIOpAaTh KOHKPETHYIO pealn3alldio MPOTOKOJA, OCHOBBIBAACH HA KIMEHTAaX TOMU
win wHOM peaym3anuu [8]. C TakuM MOAX0AOM K BBEIOOPY HamboJjiee yIadHbIM
peIllcCHUEeM CTaHeT HUcCrojb3oBaHue RabbitMQ, koTopbIfi HCIONB3YIOT KpPYITHBIC
KOMITAaHWH, BBIYCKAIONIUE BBICOKOHATPYXKCHHBIC mpuioxkeHus — Google, MS
Azure service bus, NASA, Red Hat). B Tabmume 3 mpeacTaBieHO CpaBHCHHE
RabbitMQ ¢ Apache Kafka — Opokepom, HCIONB3YIOIIUM JUIS XPAaHCHHUS |
pacripeiesieHus CoOO0IeHUN KypHall (pUKcaluii.

Ta6nuna 3. KputepuanbHoe olieHUBaHHE OpPOKEPOB MOTOKA COOOIIEHUN

Apache Kafka

Kpurepuii/Bbpokep RabbitMQ
["opuzoHTaIBHOE 3 — MPOU3BOAUTEIBHOCTD pacTeT | 4
MaciTabupoBanue (4) HE JJUHEHHO
7
[TpousBoauTensHOCTS (7) 6
3 — peanM3oBaH IUIIb
[lpoctota  wucnomb3oBanusi |9  —  TpeOyercs  TOJNBKO 3
0a30BbIi (YHKIIMOHAT
9) MOJITKCATHCS Ha OpoKepa
9 — ectb  BO3MOXHOCTG | 1 - TpebyeTcs
["apanTtus nocrasku (9) HCII0JIB30BATh (nar | peanu3oBLIBaTE BPYYHYIO
MIO/ITBEPIKICHHSI

Bo3MoxHOCTB
KoHTelHepu3anuu (10)

10 — ecth 06pa3 Docker

10 — ecth 06pa3 Docker

Haxnagnsie pacxoast — CPU, 2 6

RAM (6)

BapuatuBHocts  pexxumoB |5 — mmHa cobObituil, RPC, | 3 — tonpko muHa coObITHI
paboTsI (5) Round-Robin

UTOrO 39 31

Pe3ynbrarhl TaOIUIIBEI TOKA3BIBAIOT, YTO UCIOJIb30BaHue Opokepa RabbitMQ
Ha 0aze mporokoia AMQP sBisieTcst 6oiee MPeanOYTUTETBLHBIM TSI TPUIIOKEHUS
BBUJy TOTOBOW peaJn3aluu OOJIBIIMHCTBA AacleKTOB OOMEHa COOOIIEHUSIMU

MCKAY CCpBHUCAMMU. HpI/I 9TOM BO3pacCTarOT HAKJIIAAHBIC PaCXOdbl, HC3HAYUTCIBbHO
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YMEHBILIAETCS  MPOU3BOAUTEIBHOCTE U 3PGPEKT OT  TOPU30HTAIBHOTO
MaciTabupoBaHUs, OJHAKO 3TH HETaTUBHbIE (DAaKTOPhl CTAHOBATCS 3aMETHBIMU
TONBKO Tocne mpeononeHus oTMetku B 45,000 myOnmkyembIx cOOOIICHMI B

CEKYHJTy, YTO HEJOCTH)KMMO Ha JIAaHHBI MOMCHT pa3BHTHS MPHIIOKeHUs [9].

1.5.4. Be160op moaesin 6a3bl JAHHBIX

[TpunsTo BeaensaTh SQL u NOSQL 6a3sl nannbix. Mcnonb3zoBanne SQL 6a3
JQHHBIX — A3TO TPAJAUIIMOHHBIM MOAXOJ K OpraHU3allMd BHEUIHErO XPaHWJIMILA
NPUJIOKEHUS, T/€ JIaHHbIE HA KOHUENTYaJbHOM YPOBHE XpaHSATCA B BHUJE
CBSI3aHHBIX TAOJIHIL.

CBsi3b MEXKTy TaOIUIIAMHU MOKET OBITh OJHOU W3 CISTYIOIINX THIIOB:

° OnuH K OAHOMY — OJIHOM 3amucH B Tabiuile A COOTBETCTBYET POBHO OJIHA
3anuck B Tabnuie b.

o OauH KO MHOTUM — OJHOMW 3alMCH B TaOiuile A COOTBETCTBYET OJIHA WITU
OoJsbiie 3anuceid B Tadnue b.

° MHorue K0 MHOTHMM — OJHa WA HECKOJBKO 3amuceil B TaOiuie A cBsA3aHa
C OJTHOM WJIM HECKOJBKUMHU 3arucaMu B Tadmuie b.

o PexypcuBHast — 3anuch TabJIUIBI CCHIJIAETCS HA APYTYIO 3alIUCh B ATOM K€
Tabnuiie.

BOnbIIMHCTBO MPUIIOKEHUI HCTIONIB3YET OOBEKTHO-OPUEHTUPOBAHHBIM
MOJIXOJI, TO CTAHOBUTCS YAOOHBIM HcTonb30BaHue penssiinoHHbx CYBJl u ORM-
pelieHni st 00ecTeueHnsl COTIaCOBAaHHOCTH MCIIOIb3YEMbIX MOJIEIH JTaHHBIX.
[Iporecc AEKOMMO3UIIMUA CYITHOCTH ©0a3bl JaHHBIX HAa HECKOJIBKO CBSI3aHHBIX
JIOJDKEH TMPOXOJUTh C COOJIIOJICHUEM ONPEACIICHHBIX MpaBUJl W Ha3bIBAETCS
HopMmanu3areit. Ilenp  HopManmuzamum  0a3bl  JaHHBIX —  YCTpPaHEHHE
M30BITOYHOCTH XPAHUMBIX JaHHBIX U OO€CHEeYeHHUE KOPPEKTHOCTHU BBIMOTHEHUS
CRUD-omneparnuii.

Onnako 111 oToOpakeHUsT MHQPOpMAIIMU B yJIOOHOM BHUJIE JJIsI KOHEYHOTO
MOJIb30BaTENsl 00padOTUUKHU rpaduyecKoro HHTepdeiica 0KUIAA0T, KaK MPaBUIIo,
JIEHOPMAJIM30BaHHbIE JaHHBIE, MOJYYUTh KOTOPHIE U3 HOPMAIM30BAHHBIX MOKHO

C TIOMOIIBIO Omepanuu JOiN — 00beAMHEHNE JAaHHBIX U3 HECKOJIKMX TaOJIHMII 110
51



3aJlaHHbIM  ycloBusM. Hopmamuzanuss CyniHOCTE peanbHOro MPUIIOKEHUS
OOBIYHO OBICTPO YBEJIMYUBAET KOJIMUYECTBO UCIOIb3YEMBIX PUIIOKEHUEM TAOJIUIL
U CHJBHO YCIOXHSAET mnocTtpoeHue 3ampocoB kK CVYBJ nmng mnomyyeHus
HEOOXOJUMBIX JICHOPMAJIM30BAaHHBIX JAHHBIX, K TOMY JK€ OOBEIUHEHHE
HECKOJIBKMX TaOJIMIL SBISETCS TOPOTOCTOALIEH ¢ TOUKM 3PEHUS BBIUMCIUTEIBLHON
MOIIIHOCTH ONEPALIHH.

[lepeuncrneHHple BBILIE MPUYMHBI SBJSIOTCS AAJNEKO HE €IUHCTBEHHBIMHU,
crnocoOCTByIONMME akTUBHOMY BHeApeHuto NOSQL 0a3 maHHBIX B mocnegHee
Bpemsa. Takue CVYDBJl OTKa3bpIBarOTCS OT HCIIOIB30BAHUS CTPYKTYPHUPOBAHHOIO

A3bIKA 3aIIPOCOB U IPUMCHAKOT HHBIC KOHICIIIUU OJIA XPAaHCHUA JaHHBIX.

OCHOBHBIMH THIIAMU TaKUX 0a3 SBJISIOTCA.

° 0a3bl THUIIA KJII0Y-3HAUECHHE,
° CEMENCTBO CTOJIOIOB,
o JIOKyMEHTapHbIE,
o rpadoBble.
B Ttabmuue 4 npuBeaeHo Oosiee moapoOHoe cpaBHeHue CYB/I,
UCIIOJIB3YIOMICH SI3bIK CTPYKTYpUpOBaHHBIX 3ampocoB 1 NOSQL.
Tabmuma 4. JleransHoe cpaBaeHne SQL u NoSQL CYB/]
[Tapamerp cpaBHenus/CYB]] SQL CYB/] NoSQL CYB
FOpI/I3OHTaJ'ILHOC u
Bo3MokHOCTH pacmpeHust TonbKO BEPTHKAIBHOE BEPTUKATBHOE
OHI_II/IOHaJ'ILHa, MOZKHO
C 3agaeTcs NpH  CO3/aHWH, HE | XpaHUTb [POU3BOJILHBIE
XEMa XpaHCHUA JaHHBIX
PECKOMCHAYCTCA U3SMCHCHUC JAaHHBIC

3aBHCHT OT HaIpaBJICHHOCTHU

CVYB/JI. IS
[TpousBogutensnocts CRUD A . A
" Bricokas crienuanusupoBanHon CYB/]

omneparuit

— MakCHUMabHasd.

Orpannuenus teopembl CAP
besomacHoCTb n3MmeHeHus | [lomHOCTBIO  MOAAEPKUBAIOTCS | — MoJTHas HOJJIEPIKKa
JTAHHBIX TpaH3aKIUH TpPaH3aKIUH HEBO3MOXKHA

He pexomennyercs u3-3a
Bo3MoKHOCTB xpanenus | [lognepxuBaercs BECh

PEIIONOHHBIX JAaHHBIX

HE0OXOIMMBI HHCTPYMEHTapUl

MeJUICHHBIX Oreparuii join u
HEOOXOJIMMOCTH PYYHOH ee
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[Mapamerp cpaBuenns/CYB]] SQL CYBJ NoSQL CYBJ]

pea3anuu

TpeOyroTcst 6a30BbIe 3HAHUS

CrnoxnHocts B3aumozeiictBus | TpeOyercss 3Hanme SQL  wmm JavaScript u gopmara JSON

¢ 0a30M JaHHBIX ORM-pemenuit

N3 Tabmumel 4 criemyeT, 4TO JJIA XPAHEHHUS PEIBIIIUOHHBIX JIaHHBIX
npeanoututenbHee ucnonb3oBath SQL CYB/l u3-3a BO3MOXHOCTH NMPUMEHEHUS
ORM u mexanw3Ma TpaH3aKIHUHA, IJII OCTAIBHBIX CIA00 CBS3aHHBIX JTAHHBIX,
KOTOpbIE TpeOYIOTCS YUTaTh ropasno yamie, yeM usMmeHsTb — NoSQL CYB/I, Tak
KaK TaKWe PEUICHUS JIErde MAcIITa0UPYIOTCS U TOTOBBI K HM3MEHEHHIO CXEMBI
XpaHEeHMS JaHHBIX. Tak Kak CYyIIHOCTH CHUCTEMBI TPYAOYCTPOUCTBA €CTECTBECHHBIM
o0pa3oM B3aUMOJIEUCTBYIOT MEXIy cOOON M CChUIAIOTCS JAPYr Ha JApyra, TO €CTh,
CTETICHb CBS3aHHOCTU (PEISIIMOHHOCTH) CYIIHOCTEH BBICOKA, MPEANOUYTHTEIbHEH
oynet ucnonb3oBanue SQL CYB/] 1151 OCHOBHBIX CEpBUCOB IIPHIIOKEHHUS.

OpHaKo, CTOMT YYUTHIBATD, YTO MPUIIOKECHHE HCIOIb3yeT NQINX B KauecTBe
o0OpaTHOTO TPOKCH, TMOIJACPKUBAIOIIETO BO3MOXKHOCTh KEITHMPOBAHUS OTBETOB
cepBepa. HMcnonwszoBanue pensiuoHHor CYBJl mis xpaHeHus Kdaiia sIBISETCS
HEIEJIECO00pa3HbIM BBUIY OTCYTCTBHS PESAIMOHHBIX MaHHBIX. Mcmomb3oBaHue
NoSQL 6a3b1 JaHHBIX THIIA KJIFOY-3HAUYCHHUE ITO3BOJIMT BEO-CEPBEPY CYIICCTBEHHO
ObIcTpee B3aMMOJICHCTBOBATH C KAIIIMPOBAHHBIMU pecypcamu. (CreaoBaTenbHO,
HE0OX0MMMO BBIOpaTh moaxojsmiee pemenne kak mast SQL, tak m mms NoSQL

CVB/IL.

1.5.5. Beioop SQL CYB/]

[TepBoie pensmmonnsie CYBJ[ nosiBunucs 6onee 30 ner Hazaj, 3a CTOJb
JUTUTEIBHBIA CPOK OBLIO peaIu30BaHO MHOXECTBO MPOTrPaMMHBIX PELICHUH,
HauOoJsee nozaepkuBaeMbie U3 KoTopbix: MS SQL, MySQL, Oracle. B ta6nure 5

MIPEICTABIICHBI KPUTEPHH, 110 KOTOPHIM Kaxaas u3 »Tux CYB]] Obla oneHeHa.

Ta6muna 5. KputepuansHoe onieHuBanue pazandabix CYB]]
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Oracle

Kpurtepuii/ CYB]] MS SQL MySQL
Bo3moxHOCTD 10 — ectp obpa3 [ 10 — ectb o06pa3 | 10 — ects 06pa3 Docker
koHterHepu3aiuu (10) | Docker Docker
2 — Tpedyercs
. 4 - TpebyeTcs | ycraHOBKa NuGet
HHT?rpaHHH ¢ Visual 8 yCTaHOBKA NuGet | makera u JDBC-
Studio (8) N
makera npaiiBepa
10 — wHamuuwme 1 - TOJBKO
CTOUMOCTD N 10 - HaIA4ue
OecIutaTHOH . KOMMepuecKasi BepCus
ucnob3oBanus (10) OecruiaTHOM Bepcuu
BEPCHH
Haxkmanasie 5
BBIYHCIIUTEIILHBIE 4 6
pacxoisl (6)
JocTymmerii 4 - UI[OCTyl'IeH 4 B focTyTeH 6 — JOCTYIHBI CaMbIe
dbyHKIHOHAT (6) OasoBbLi 0a30BbIii ()YHKITMOHAT HOBBIC BOSMOXKHOCTH
(dhyHKIMOHAT
1 — MOIYIb | 1 — MOAYJIb MHTETPAIAH
Wurerpammus ¢ ORM WHTErpaliu HEO00X0 MO
. 8
Entity Framework (8) HEOOXO0MMO pEeann30BaTh BPYIHYIO
peai30BaTh BPYYHYIO
UTOTO 44 35 25

I/ICXOI[SI U3 IMPHUBCACHHLIX B Ta6JII/IIl€ JAaHHBIX, O pCain3allu CHCTCMBI

creayer wucnonb3oBath Microsoft Service SQL, BBHIy BBICOKOTO YPOBHS

UHTETpalu ¢ JpyruMu  npoxykramu  Microsoft w  wmammumrio OecruiatHo

pacpoCTpaHsIeMON BEpPCUM TPOIYKTA.

1.5.6. Beioop NoSQL CYBJ

NoSQL CVYB/] mnanupyercs UCIOIB30BaTh 11 OJHOM KOHKPETHOM 3a/1aun

— KDJIIMPOBAaHUE OTBETOB cepBepa, TO Mg Hee (HOPMUPYIOTCS CIEAYIOIINE

TpeOOBaHMUS:

° Bo3MoxHOCTB pa3BepThIBaHHUS B KOHTEHHEpE ¢ ToMoIisio Docker.

° Bricokas ckopoCTh U3BJICYEHUS JAHHBIX.

° [Toatun CYB]I — kimrou-3HauCHUE.

° Huskue HakagHbIe pacXo/ibl Ha MOIepKaHue paboTOCTIOCOOHOCTH.

Cornacuo wuccnenosanusm [10] o OwicTponeiictBum pazmuunbix NOSQL

CYB/Jl Redis moka3biBaeT HAUBBICHIYIO CKOPOCTb YTCHHUS U TIPU ITOM SBIISCTCS

OYCHb JIETKOBECHBIM pEIICHHEM, KOTOPOe MOXKHO OBICTpO pa3BepHyTh B Docker,
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nodToMy ObLIO TpHHATO pemieHue wucnonb3oBath CYBJ] Redis B kauectBe

XPaHWINILA KIIIHUPOBAHHBIX PECYPCOB.

1.5.7. Boioop popmaTa o6MeHA TaHHBIMH

Haubonee pacmnpocTpaHEHHBIMH U TOAJICP)KUBACMBIMU IPOTPAMMHBIMH
cpenctBamu popmaramu naHHbIX sBisitoTcss JSON 1 XML. HecmoTpst Ha THOKOCTh
pa3pabaTbIBaEMOT0 pEIICHUS W HE3aBUCHUMOCTh PabOThI CEpPBEPHON HYacTH OT
KOHKpETHOTO (opmara JaHHBIX, HEOOXOIMMO BBHIOpaTh (opmar, MOAAEPKKY
KOTOpPOTO CJEIyeT OpraHu30BaTh B MEPBYI0 ouepenb. B Tabnuie 6 yka3aHbl
KPUTEPUH, 110 KOTOPBIM MpoBouiiock cpaBHeHre JSON 1 XML.

Tabnuua 6. KputepuaibHOE OLEHMBAHHUE PA3JIMYHBIX (POPMATOB MEpeIavu U

XPaHCHUA JaHHBIX

Kpurepuit/@opmar 1aHHbIX JSON XML
6 6 2 — Ha3BaHUEC KaKIOro
N36brrounast uadopmarmst (7) N HEODXOAMMOCTE aTpuOyTa JyoIupyercs
HCIIOJIb30BAHMUS KABbIUCK yrany y
[TonnepxuBaeMbie 5 - REST, SOA

3 — tonmpko REST
apXUTEKTYpHBIE CTUIH (5)

3 — TpebyeTcs HCIONb30BATh

CreneHb
CTOPOHHHE OMOTNOTEKH

JavaScript’om (6)

MOICPKKH | 6 -
MTOJIJICP>KUBACTCS

ITOJIHOCTBIO

1 — MHO>KECTBO TECTOB,

Y1006cTBO NpeACTaBiIeHus Ui | 2 — JIETKO 4YWUTaeTcs, HO
Tpedyercs 3Hanne HTML

noJs3oBares (3) TpebyeTcst 3Hanue JavaScript

HUTOTO 17 11

JSON o6namaer mywmeld moamepXkoid ©u He TpeOyeT YCTaHOBKHU
JOTIOTHUTETBHBIX TPOTPAMMHBIX CPEICTB WM KAaKOW-THMOO HACTPOWKH, ITO
dopmar Mo yMOJIYaHUIO JUII MHOTHX CEPBUCOB, TIOATOMY OBLIO TPUHSTO PEIICHUE

ucnons3oBaTh JSON B kauecTBe OCHOBHOTO (popmara JaHHBIX.

1.5.8. BbI0Op TeXHOJI0THIi I peau3alii KJINEeHTCKON 4acTH
TexHomorun TpeACTaBICHUS KIWCHTCKOM 4YacTH BEO-TIPHIIOKSHHMA 3a
nociaeaaue 10 jmeT kapAuHAIBLHO M3MEHHMINCH. KimmeHTckue mHTepdeichl cramu

BKJIIOYATh 3HAYMUTEIBHO OOJBIIE 3JIEMEHTOB YHpaBJICHUSA, TaHHBIC B 0J0Kax BeO-
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CTpaHUIBl MOTYT YaCTUYHO AyOJIMPOBATHCA, KOHTPOJUIEPHl WHTEPAKTHBHBIX
AJIEMEHTOB CTalM BKJIIOYAaTh 3HAYUTENBHO YCIOXHEHHYIO JIOTUKY HW3MEHEHUS
COJEPKUMOTO JPYTUX 3JeMEHTOB. [lo3ToMy CIOXKHOCTH [00aBIEHUS HOBBIX
BO3MOXKHOCTEI BO3pacTaeT HEJIMHEWHO, JJI1 YIPOLIEHUsl Mpoliecca pa3paboTKu
HEOOXOJMMO HCIOJB30BaTh 00Jiee COBPEMEHHBIM MOAXOJ — KOHIEHIUIO
pPeakTuBHEIX ngaHHBX. [IpM Takoll KOHUENIMH pa3paboTuuku Oosiee HE
pabotaror HampsMmyr ¢ peanbHbiIM DOM, ero cocrtosHue WHKANCYJIUPYET
BupTyanbHbli DOM. PeakTuBHBIE (QpEeHMBOPKH OTCICKHUBAIOT HM3MEHEHHS B
cojiepkuMoM BHUpTyasibHOro DOM u aBTOMaTHYeCKH ONPEAeNsiOT KOMIOHEHTHI,
COCTOSIHHE KOTOPBIX HEOOXOAMMO M3MEHHUTHh M mepecTpouTh [11]. Takoit momxon
MO3BOJISIET pa3pabOTUYMKy BHEAPATb HOBBIE BO3MOXKHOCTH B  HMHTEpQeiic
I0JIb30BAaTENsl, a0CTParupysch OT B3aUMOJCHCTBUS CYIIECTBYIOIUX KOMIIOHEHTOB.
Ha pucynke 25 npoaeMOHCTPUPOBAHO B3aUMOJICUCTBUE MEXKAY POJUTEIbCKUMU U

AOYUYCPHHUMH KOMIIOHCHTAMHU B KJIACCHUYCCKOM PCAKTUBHOM IIPUIIOKCHHMH.

Hoeoe coctoAHKe =
MCXOAHOE COCTOSHUE +

nony4eHHsle PROPS ’7 KomnoHeHT 1

MNepepava PROPS Nepepaya PROPS

_______ KomnoHeHT 2 KomnoHeHT 3

MNepeaaya PROPS Nepepnava PROPS

KomnoHeHT 4 KomnoHeHT 5

Pucynoxk 25. Ilepenaya maHHBIX MEXy PEaKTUBHBIMUA KOMITOHEHTAMHU

ITonw3oBaTenp BBaHMOHeﬁCTByeT C KOPHEBBIM KOMIIOHCHTOM, U3MCHAA €T0
COCTOAHHUC, KW TOT PCAKTHUBHO pPaCIpoOCTPaHACT HU3MCHCHHA Ha JOYCPHHC

KOMITOHCHTBI, TIepe/iaBas UM HOBYIO TIOPIIMIO JaHHBIX (props) U3 KOTOPOH OyaeT
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CTPOUTBCA HX HOBOE COCTOSIHME. EcCIM HMX COCTOSIHUE HW3MEHMTCS, MPOLECC
MOBTOPUTCS JJIsl KOMIIOHEHTOB 4 1 5.

Ha nmaHHBI MOMEHT JOCTYIIHO HECKOJBKO PELIEHWH Ui peaau3aluu
PCAKTHUBHOCTH JIaHHBIX B KIMCHTCKON wacTu BeO-mpuiiokeHuin — Angular, React,
Vue. Komanga pa3paOOTUYMKOB BbIAENWIIA MOKa3aHHbIE B Tabnuie 7 KpUTEpUU
OIICHKH PEAKTUBHBIX (PEHMBOPKOB HCXOAs U3 OCOOCHHOCTEH pabOThI
pa3pabaThIBAEMOM CUCTEMBI.

Tabnuma 7. KpurepuanbHoe olieHUBaHUE PEaKTUBHBIX (PPEHMBOPKOB

Kpurepuit/®peiimBopk React Angular Vue
K 5 —  HOBBIE
OJIMYECTBO SI3BIKOBBIX
KOHCTPYKLUH, HE 2 — Tpedyercs KOHCTpYKItH
o | 7 . TS BBIBOJA
BKJTIOYCHHBIX B CTaHIAPTHBIN uzyuenue TypeScript
KOJUICKIIAN
cunrakcuc JS (8)
Bo3MOXHOCTh  OmpesienieHusI 1
pa3MeTkH  KOMIIOHEHTa B |3 1
OCHOBHOM (yHKIUH (3)
1 - wmwmpoxo
6 — | 4 — OTTOK KOMBIOHHUTH,
[Momnmepkka W yimydiIeHHE pacIpocTpaHeHO
npoyKTa (6) MOJIICPIKUBACTCS MOJICPIKUBACTCS Tonixo 5 KuTac
Facebook’om Google’om
7 — omnrtumusanud | 5 — OoJiblIe
[Tpon3BOIUTEIIEHOCTD OTPUCOBKH HHCTPYKIIUAH B|7
pemenus (7) (YHKIIMOHATIBHBIX COOpaHHOM  CKpHIITE
KOMITOHCHTOB 13-32 TPAHCIHJISIIUU
Bo3MoxHOCTH TIO aHMMAalUU 3 3 5
KOMITOHEHTOB (5)
UTOrO 26 15 23

I'pynmo#t  pa3pabOTYMKOB  OBIJIO TPHHATO PEIICHWE HCIOJIb30BaTh
peakTUBHBIA (PperiMBOpK React mis peanuszanuu KIMEHTCKOro mHTepdeiica n3-3a
BBICOKOW TOJIEPKKA TPOTPAMMHOTO TPOIYKTa WM HCIOJB30BAHUIO TAPaJIUTM
GYHKIIMOHATBLHOTO TIPOTPAMMHUPOBAHHS, IPU3BAHHOTO ClIeJIaTh MIPOTPAMMHBIN KO/

OoJiee IeKIapaTUBHBIM, YUTAEMBIM U MIPEICKA3YEMBIM.
BbIBOBI 1O IJ1aBe

B nanHOM pazzene, MOCBSIIEHHOM HCCIIEIOBAHUIO MPEAMETHOM 00JacTH U
MIPOEKTUPOBAHUIO BEO-TIPUIIOKECHUS, ObLIH YCTaHOBJICHBI TPAHUIIBI

S7




paccMaTpuBaeMOil TPEIMETHON O00JacTH, BBISABJICHBI TJIABHBIE TI0JIb30BATEIN
IIPUJIOKEHHUSI U UX BO3MOXKHOCTHU. DB NPOU3BENECH aHAIU3 CYLIECTBYIOLIMX Ha
PBIHKE KOHKYPHUPYIOIIMX TMPOIYKTOB, BBISBICHBl KIFOUEBBIE OTIMYUTEIIBHBIC
OCOOEHHOCTH  pa3paldaThbIBAEMOT0  BEO-TIPWIIOKEHUST IO  CPaBHEHUIO  C
KOHKYpPEHTaMH, BBIOpAHbl CEpPBEpPHBbIC, KIMEHTCKUE M MPOYUE MPOTrpaMMHBIE
OPOAYKTBHl JUIsl peaiv3allid MPUIOKEHHS, O0OCHOBaHA HEOOXOJAMMOCTh HX

HCIIOJIB30BaHMUA.
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I'maBa 2. Pa3paboTka BeO-nPUII0KEeHHSA
2.1. PacnipenesieHue 3a1a4 MeKAy YYACTHUKAMM NMPOEKTA

UNCIIEHHOCTh  HAYYHO-HMCCIIEJOBATENbCKOM  IPYIIIBI  COCTAaBISET  TPHU
YelioBeKa, YTO CBS3aHO C OCOOEHHOCTAMU MPEAMETHON 00JacTH, CIOXKHBIM
B3aMMOJCHCTBUSIM MEXAY MPEAMETHBIMH CYIIHOCTSMH, OOJIBIIUM KOJUYECTBOM
(YHKIIMOHATBHBIX BO3MOXHOCTEH, TOCTYMHBIX JIJIS TTOJIb30BaTeNeii cucteMsbl. J{is
pa3paboTKku ObUIM 3aJ€iCTBOBaHBI 3(PPEKTUBHBIE CPEACTBA KOMMYHHUKAIIWH,
KOHTPOJISI UCXOJHOIO KOJA M PAacHpeleeHus 3a1ad, MOATOMY KaXKIblii YYaCTHUK
pa3pabOTKH MOT BECTH HE3aBHCUMYIO pabOTy HaJ KaKHUM-IMOO KOMIIOHEHTOM
CUCTEMBI.

OO0s13aHHOCTH yYaCTHUKOB pPa3pabOTKH ObUIM pa3AesieHbl CIEAYIOLINM
oOpazom:

o HemuoB P.M. — au3aiinep u Begyuid pa3pad0TUYMK KIMEHTCKOM 4acTu BEO-
OpUJIoKeHus, peanusoBasl okojo 70 % rpaduueckux KOMIIOHEHTOB HU
aJanTUPOBaJl BCE KOMIIOHEHTHI 0] MOOWIIbHBIE YCTPOKUCTBA, TEXHUUECKUM
nycaTenb pas3/iesia KIMEHTCKON YacTH.

° Pynennos JI.I1. — apxutekTop cucTeMsbl, BeAylIUi pa3pabOTIYMK CEpBEPHOI
YacTH BEO-NPUJIOKEHHUSI, peann3oBal OKojJo 75 % MHUKPOCEpPBUCOB
CUCTEMBI U HACTPOWJI aBTOMATU3NPOBAHHOE Pa3BEPTHIBAHUE, TEXHUYECKUM
MACATEIb Pa3/iesia CEPBEPHON YaCTH.

o TpycoB E.JI. — full-stack pa3paOoT4MK, peanu30Bajd OCTABIIHECS
rpadguyeckue KOMIIOHEHTbI M  MHUKPOCEPBHUCHI, HAcTpoms Opokep
coobuienuii, coBMectHo ¢ PynennoBeim JI.II. uHTErpupoBan cepBucC
Moodle, Texarueckuii mucaTens pasena IpOSKTHPOBAHUS.

JUIsi MOHUTOPHHTA IPOLIECCA BBITOJHAEMBIX 3a/1a4 MCIIOJIB30BAJICS CEPBUC
Trello, mo3Bonsiromuii co3maBath BHPTyasibHbIC JOCKM 3amanuii [12]. [Tpumep
3aJ1a4, HaXOIIMXCS Ha PA3JIMYHbIX 3TANAX BBITOJHEHHS, IPOAEMOHCTPUPOBAH Ha

pucyske 26.
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Pucynok 26. Vicnionb3oBanue BUPTyanbHO# qocku 3ananuii Trello

3amaun Ha BUPTYaJTbHOW JOCKE TOTO CEPBUCA PA3NIENISIOTCS HAa HECKOJIBKO

KaTEerOpuHu:

. [1yn 3ama4 — coaepKUT MepeveHb 3a7a4, KOTOpble HEOOXOIUMO PEIIUTh, HO

HCIOOJHUTEID €€ HE Ha3HAYEH.

o B mpouecce — coaepKuT nepeyeHpb 3ajav, peliaeMblX B JaHHBI MOMEHT

BPEMEHUM KaKUM-JTHOO pa3pabOTUYUKOM.

L4 I'oToBBIC — COACPIKUT 3aJa49u, PCIICHHBIC 3d ITIOCICAHNC ABC HCACIIH.

° OTKIOHEHHBIC — COACPKUT IICPCUCHDL 3a/da4, OT PCIICHHA KOTOPLBIX IIO

KaKHUM-JIH0O IMpUirHaM OTKa3aJINCh.

. Tex monr — cogepKUT NepedeHb 3aa4, KOTOpbIe Tpynna pa3paboTUUKOB HE

ycresna penmTh 3a NPebIAYIIUA CIPUHT (JIBE HEACIH).

2.2. ApXUTeKTypa cepBepHOi YacTH

HOI[ apXI/ITeKTypOﬁ MporpaMMHOIO oOecrneyeH!sT MOHUMAIOT COBOKYITHOCTb

IIPUHATBIX pemeHHﬁ 0 ACTAJIX OpraHu3allnuu HpOTpaMMHOﬁ CHUCTCMBI, OCHOBHBIC

ma6yioHb! apXUTeKTypHI 110!

. MHorocnonHas.

. CoObITUIHO-OpUEHTUPOBAHHAS.
o CepBHCHO-OpUEHTHPOBAHHAS.

. KoungeliepHas.
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J MuxkpocepBucHasl.
o IIpocTpaHCTBEHHO-OPUEHTUPOBAHHAS.
Krnaccuuecknm cnocoO0oM OpraHu3aluy apXUTEKTYphl SBISETCS IOCTPOECHUE

MHOTOCJIOITHOTO MOHOJIMTA, KaK 3TO IMOKa3aHO Ha PUCYHKe 27.

lpadmyecknin MHTepdeitc
nosb3oBaTena

Cnowi Bu3Hec-NoruKm

Cnoit goctyna K AaHHbIM

CYB[,

ba3za gaHHbIX

e

Pucynok 27. MOHOTUTHOE MPHIIOKEHHUE MTPECTABICHO B BHJIE OTACIBHBIX CIIOCB

[Ipu Takoi opraHuzaiyuy, NOJb30BaTEIN HUKAK HE 3aBUCSAT OT KOHKPETHOM
0a3bl JaHHBIX.
OCHOBHBIMM JJOCTOMHCTBAMU MOHOJUTHBIX MPHUJIOKEHUN SIBISIOTCS:
o Bricokast mpon3BOUTENBHOCTD, TAK KaK «OOIIEHUE» MEXTY CIIOSMU
MPOUCXOJUT C MOMOIIBIO BBI30BA JTOKAJIBHBIX METOHOB.
o NHTerpanoHHbIe TECThl HE TPEOYIOT HHTEPHET-COCTUHECHMUS.
o [TpuioxkeHue nerko pa3BepHyTh Ha YAAJIEHHOM XOCTHHTE.
OHaKO MOHOJIUTHBIE TPUII0KEHUS HE JTUIIEHBI HETOCTATKOB!
o B ciyuae moBBIIIEHHON HAarpy3ku Ha MNPWIOKEHUE MPHUICTCS Pa3BEPHYTh
JIOTIOJTHUTENBHBINA SK3EMIUISP BCETO MPHIIOKEHUS [IETUKOM, MPOTy0IMPOBAB

B TOM YHCJI€ HEBOCTPEOOBAHHBIN (DYHKITMOHAI.
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[Ipy BO3HUKHOBEHMH KPUTHYCCKOH TMpOOJEMBI B OJHOM M3 CIIOCB
IPHIOKCHHUE IICIIMKOM CTAHOBHTCS HEJIOCTYITHBIM.

B mporiecce pa3BUTHS MPUIOKESHUS Pa3HBIM MOIYJISIM MOTYT ITOTPeOOBaThCS
HECOBMECTUMBIE MEXIy CO0OM BEpCHM CTOPOHHETO MPOTrPaMMHOTO
obecrieueHus.

AHBTepHaTHBOﬁ MOHOJIMTHBIM IIPHUIIOKCHUAM cTajin IMPHIIOKCHUA,

OCHOBAaHHBIC Ha MHUKPOCCPBHCAX. OTIUYnTEIHLHBIMA qycpTaMn MHUKPOCCPBHCA

ABJISIIOTCSI.

CdokycrpoBaHHOCTh — MUKPOCEPBUC PEIIAECT POBHO OAHY OM3HEC-3a7a4y.
Cnabasi CBA3aHHOCTh — MUKPOCEPBHC MOXET ObITh aBTOHOMHO Pa3BEPHYT,
3aBUCUMOCTH CBEACHBI K MUHUMYMY.

BrIcokas coriiacoBaHHOCTh — HE COAEPIKUT JIMIIHENW HH(PPACTPYKTYPHI.
MukpocepBucHasi apXUTEKTypa 00eCIIeYuBaET CIEAYIOLINE TPEUMYILECTBA:
Bo3moxxHOCTE  00paboTaTh MOBBIILIEHHOE KOJMYECTBO 3alpPOCOB  HA
OINPEJECICHHYIO 4acTh CUCTEMBI, TOYEYHO YBEJIUYMB ee
MIPOU3BOAUTEIBHOCTb.

JlyOnupoBaHue OmNpeiesIeHHOr0 MHUKpocepBUca Juisi TpoBencHust A/B
TECTUPOBAHMUS.

OTKa3 0JTHOr0 MUKpPOCEpPBHCA HE MPUBOJUT K OTKA3y BCEH CHCTEMBI.
Peanuzanuio 1100010 MHKpOCEpBHCAa MOYHO TOJHOCTBIO 3aMEHHUTh 3a
KOpOTKOE BpeMst (MeHee 2 Helleb).

K Hemocrarkam cuctem ¢ TakOM apXUTEKTYPOU MOXKHO OTHECTH:
[ToBbIieHHbIe TPEOOBaHUS K KBAIU(DHUKAIIMN Pa3pabOTUMKOB.

CnoxHoCTh pa3BepThIBaHUS — TpeOyeTcs HCIOJb30BaTh JOMOJHUTEIBHOE
I10.

Cno>xHO€ U A0JTO€ UHTErPALIMOHHOE TECTUPOBAHUE.

[Ipon3BOAUTENBHOCT B HOPMAJbHBIX YCIOBUSIX pPaOOTHl HMKE, 4YeM Yy
MOHOJIUTHBIX TPUIIOKEHUH.

CI10HOCTH ITPU ONPENEIICHUH T'PAHUL] MUKPOCEPBUCA.
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2.3. [lmanomepHoe U3MeHEeHHE APXUTEKTYPbI CEPBEPHOIl YacTH

[lepBrie Bepcuu pa3pabaThIBAEMOTrO MPHIOKEHUA Oa3HpoOBaNINUCh Ha

MOHOJIMTHOM MHOTOCIIOWHOM apXUTEeKType, HO 4YeM OoJjblie (QyHKIMOHANIA

cepBepHOﬁ yacTu OBLIO pCalin30BaHO, TCM SCHCC CTAHOBUIHNCH TI'PaHUIIBI

KOHTCKCTa MCKIAY MOAYLIMM M HapacCTaJO0 IMOHMMAHHC TOIO, 4YTO TCKyHIas

APXUTCKTYpa HMECT MHOKECTBO KPUTUYHBIX HCAOCTATKOB, TAKHX KaK.

CnoxxHOCTB TOPU30HTAIBHOTO MacIITaOUpOBaHUSI. MononuTHas
apXUTEKTypa HUMEeT Malyld THOKOCTh B IUIAHE TOPU3OHTAIBHOTO
MacIITa0UpPOBaHUs, T.K. HE IO3BOJIIET CO3AATh JOMOIHUTEIbHBIN IK3EMILISP
CepBHUCa AJI PaCIpPEIEICHUS HarPy3KU.

CnoxxHOCTB BEPTUKAJILHOIO MacIITaOupOBAHUS. Pa3zpaborunkam
HEOOXOMMO OCBaMBaTh OOJIBIIYIO KOAOBYIO 0a3y [UIsl peaju3alid HOBOTO
(yHKIHOHANA B paMKaX TEKYILEH apXUTEKTYpHI.

bricTpoe yBennueHue cBsizel B KOJOBOM 0a3e MpoeKTa.

CnoxHoctn B 00JIacTM yIpaBJIEHUS NPOEKTOM Ha crapre. HapabGorku
pa3pabOTUYMKOB YAaCTHUYHO MEPECEKAIOTCS, MUMEETCS PsJl CIOXKHOCTEH Ipu
pacupeneneHuu 3a1a4 Ha dTale CO3aHus IIPOCKTa.

[IpuBs3aH K KOHKPETHOH TIaTQopMe, CIOKHOCTh IMyOIMKALMU HA CEPBEPE.

CamonmocTtaroyHble 4YacTH MNPUJIOKEHUS 3aTeéM  TPYNIUPOBAIUCh B

OTACJIBbHBIC MHKPOCCPBUCHI, IMOAKIIOYAIUCH K COOCTBEHHBIM 0a3zam JAaHHBIX H

OTCOEOUHSUIUCh OT MOHONUTA. [IOBTOPUB 3Ty UTEpPALMOHHYIO MPOLEAYPY

HECKOJIBKO pa3, yJaJoCh pa3OUTh MOHOJUTHBIM CEpBUC Ha 9 MHUKPOCEPBHUCOB,

CXEMaTUYHO N300paKEHHBIX HA pUCYHKE 28.
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Mwukpocepsuc

MuKpoce psu1c

MwKpoce pauc Mwukpocepsuc MwKpoce psuc
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yBeaomnernn pesiome NNaTHbIX yny

BaKaHCKIA

Pucynok 28. MukpocepBuCHl, 00pa30BaHHbIE B Pe3yJIbTaTe JEKOMIIO3UIIMA MOHOJIUTHOTO

MIPUIIOKEHUS

[lepexon Ha MUKPOCEPBUCHYIO apXUTEKTYPy IMO3BOJMI YCTPAaHUTh MHOTHE
HEJIOCTATKM MOHOJUTHOTO Noaxoza. [lepexo Ha HOBYIO apXUTEKTYpPy BKIIOUMII B
ce0s1 HECKOJIBKO 3TAaIoB:

. Boinenenne OusHec-moTpeOHOCTEH. bu3Hec-moTpeOHOCTHI0O HA3BIBACTCS
MHUHUMAaJbHas 1LeJIbHasl eIUHMIa Ou3Hec-mpolecca. Kaxapiii MUKpocepBUC
JIOJKEH TIOJTHOCTHIO TTOKPBIBAThH OJIHY OM3HEC-TTIOTPEOHOCTD.

o WrepaTuBHOE BBIJIEJICHUE MUKPOCEPBUCOB M3 MOHOJUTA B COOTBETCTBUU C

OM3HEC-MOTPEOHOCTSMH.

o Coznanue apXuTEeKTypbl B3aUMOJEHCTBUS MUKPOCEPBUCOB.
° KonTeitnepuzanus MUKpOCEPBUCHOTO MTPUIIOKEHHUS.
o Hactpoiika pabodyero okpyeHHsI C TOMOIIbIO OpKecTpaTopa KOHTEHHEpOB

MO0 CUCTEM YIPABJICHHUS] MHOTOKOHTEHHEPHBIMU MPUIIOKEHUSIMHU.
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OCHOBHBIM HCAOCTAaTKOM MHKPOCCPBUCHOI'O IMOAXOAA K APXUTCKTYPC B€6-HpI/IJ'IO)KeHI/I$I 3aKJIro4ajlaCb B HGO6XOI[I/IMOCTI/I
OONBIINX MO CPaBHCHHUIO C MOHOJIIHUTOM TpPyAdOo3aTpaT Ha CTApTC IIPOCKTA IJIA HaCTpOfIKPI CHCTCMBI BBaHMOHeﬁCTBHH

MUKPOCEPBUCOB. APXUTEKTYpa CEpBEPHOI YaCTH MPOEKTa Ha BBICOKOM YpOBHE abCTpaKkiMy MoKa3aHa Ha pucyHke 29.

Docker

Bpokep coobueHuin RabbitMQ

%

MwuKpocepBuc MuKkpocepsuc MwuKpocepBuc MwuKpocepsuc
il ayTeHTUdUKaumum 2 n

|

LWnto3
API

Reverse |
proxy

e

Knunenr

Front-
end

Pucynok 29. BeicokoypoBHEBHOE NPEACTABICHNE CEPBEPHON apXUTEKTYPHI
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Kak BUAHO W3 BBICOKOYPOBHEBHOTO OMHCAHWS, BEO-KIMEHT MPEACTABIISET
coOOM OTIENBHBIM MPOLIECC, 3amylleHHbI B cpeae Docker, Bce 3ampochkl K
CEpBEPHOM YaCTH MPOXOAAT depe3 oOpaTHbIN mpokcu u 1numo3 APl mpexnae, yem
o0OpaTUThCS K KaKOMY-TMHOO MHUKPOCEPBHUCY, KOTOpbl€ B CBOIO oOuepeib
KOMMYHUIIUPYIOT MO BBIJICJICHHON IITMHE COOBITHIA.

[lepexonq  Ha  HOBYKO  apXWUTEKTypy  MO3BOJMJI  pa3padOTYUKaAM
abCcTparupoBaThCsi OT KOHKPETHOM M1aThOpMBbl, IIepeBeIsl BCIO HHPPACTPYKTYPY B
Docker-xonteitHepsl, 3(Q(PEKTUBHO pa3AeIUTh IyJI pabdOT, YBEIUYHUTH YPOBCHD
MaclITaOMPyeMOCTH  CUCTEMbI, YNPOCTUTh HENPEPHIBHYIO HWHTErpaldi0 |
HEIPEPBIBHYIO TIOCTaBKY MoAyJel. Takyke JaHHBIN MOJIXO0J CHU3WI U3IEPKKU Ha
HAaCTPONKY paboYero OKpY>KEeHHs, TaK KaK BCE BCIOMOTaTelbHOE MPOrpaMMHOE
oOecrieueHre ObUIO TaKXke MEePEBEICHO B KOHTEHHEPHI U HE TPeOOBAJIO HACTPOUKH
Ha KOHKpeTHOoW MammHe. KopoBas 0a3a mpoekTa pas3ienuiaach MEXIy
MUKPOCEPBUCAMHU, CJIEAOBATEILHO, Pa3pabOTYUK HE JOJDKEH BHHUKATH B JIOTHKY

BCCI'O IMPOCKTA IJIA peajin3aluu CI)YHKLII/IOHEU'IBHOCTI/I OTACJIbHO B34ATOTO MOJYJIA.

2.4. Ucnioib30BaHue cpeacrTBa KOHTeHHepU3aIluu Docker IS

Ppa3sBePTHIBAHUA MUKPOCEPBUCOB

JIJist ympollleHusT OpraHW3allMk BCEX ATAloB Mpolecca pa3paboTKH, BCS
uH(ppacTpyKTypa npoekra Oblia nepeHeceHa B Docker.

Docker — mporpamMmmHOe oOecrieueHHe Jisi aBTOMATH3AIlMH IPOIECCOB
YIOPABJICHUS TPOrPAaMMHBIMH TPOAYKTAMU W WX pa3BepThIBAHUA B CHUCTEMax,
TIO/ICP’KUBAIOIINX KOHTeHHepu3amuio [13].

Docker mpenocTtaBisieT BO3MOKHOCTh «YIaKOBaThy MPOTPaAMMHBIN MPOIYKT
Y BCE €r0 3aBUCUMOCTH B U30JINPOBAHHYIO CPEly U MEPEHECTH Ha JIIO0YI0 CUCTEMY
C MOJJCPKKOM CHCTEMBI KOHTEWHEpu3auuu. Mcxons W3 3TOro, CileayeT, 4To
JTaHHAsl CUCTEMA MO3BOJIET pa3padoTuynkaM abCcTparupoBaThCs OT pa3padOTKH MO
KOHKPETHYIO MIaTGOopMy U TIOCTABISATh TOTOBBIN MPOAYKT B Buae Docker-o06pa3os,
YTO YIPOIIAET MPOIECC pa3BEPThIBAHUS, T.K. JAaHHBIN MPOIIECC CTAHIAPTU3UPOBAH

st Beex tuiatdopMm. Taxke Docker HuBenupyeTr moTpeOHOCTH B HACTPOMKE
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pabodero OKpyKeHHsI U YIPOIIAeT MaCIITA0UPYEeMOCTh MPUIIOKEHUN C TOMOIIBIO
CHCTEM OpKECTpalyi KOHTEHHEPOB.
Ha pucynkax 30 u 31 mpencrtaBieHbl OTAWYMS H3OJIALMU IPOLECCOB C

IMIOMOIIBIO BUPTYAJIbHBIX MAallTMH U C IIOMOIIIBIO CUCTCMBI KOHTeﬁHepHBaHHI/I.

OS OS OS
Virtual Virtual Virtual
Machine Machine Machine

Hypervisor
Server

PI/ICYHOK 30. OpFaHI/ISaHI/IH N30JIIUH TPpOUEeCCOB € IOMOIIBIO BUPTYAJIbHBIX MAIlllMH

Container Container Container

Container Runtime

Server

Pucynok 31. Opranuzanus U30JISIHH MPOIIECCOB C MOMOIIBI0 CUCTEMBI KOHTCHHEPU3AIIUN

W3 pucyHKOB BBILIE CIEAYET, UTO JJIsI OpPraHMU3alyy NPOLECCOB C MOMOIIBIO
Docker TpeOyercs MeHbIlIe NMPOMEXKYTOUHBIX CJIOEB, YeM [UIsl OpPraHHU3allH C
ITOMOIIBIO BUPTYAJIbHBIX MAILVH.

OcCHOBHbBIE MUHYCHI BUPTYaJIbHBIX MAIllMH, CIOCOOCTBYIOIIME MEPEXOaY Ha

Docker:
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Pasmep. ObOpa3 BuUpTyaabHON MAaIIMHBI MOXET OBITH JTOBOJHHO OOJBIINAM,
4YTO JOCTaBisieT HeynoOctBa. JlioOoe wu3MeHeHne B o0Opa3e BHYTPH
BUPTYaJbHON MaIllUHBI TPEOYET CKayaTh BECh 00pa3 3aHOBO.

CnoxHoe yNpaBJIeHUE COBMECTHBIM HCIOJIb30BAHUEM BBIYMCIUTEIBHBIX
pecypcoB. He Bce BupTyaibHbIE MalIMHBI TOJAJIEPKUBAIOT COBMECTHOE
WCTIOJIL30BaHUE TTAMSITH U PECYPCOB MPOIECCcOpa, a T€, YTO MOJIEPKUBAIOT,
TpeOYIOT TOHKOW HaCTPOMKH.

bonpmme TpymosarpaTel Ha opraHm3anuio uHppacTpykTypel. Co3manue
KJIacTepa BUPTYaJIbHBIX MalllMH TpeOyeT OOoJbIlle BPEMEHH M HABBIKOB
pa3paboTuuKa JJIsi KOPPEKTHOU HACTPOUKHU.

OcHOBHBIE OHATHSI CUCTEMBI KOHTeHHepu3auuu Docker:

O6pa3 (Image). OOpa3 sBiseTCs MAOJIOHOM, JOCTYIHBIM TOJIBKO JIS
YTEHUS, U3 KOTOPOro co3jaercs KoHTehHep. Kaxnpiii oOpa3 COCTOUT u3
MHOKeCTBa ypoBHeH. Docker mo3BoJisieT UM MpPO3payHO HaKJIAJAbIBaTHCA,
co3zaBas KOPpPEKTHYI0 (ajoByl0 CHUCTEMY. YPOBHHM IMO3BOJSIOT oOpa3am
MoauduimpoBaThca 0€3 mnepecOOpKH Bcero 00pas3a, ypoOBEHb MPOCTO
noOasinsgercs win ooHoBIsieTca. OOpa3bl MOJIEPKUBAIOT HACIIEIOBAHUE, YTO
TOBOPUT O TOM, YTO B OCHOBE IOYTH BCEX OOpa30B JICKUT Apyrou odpas,
qaiie Bcero o0pa3 Kakoro-im0o JUCTPUOYTHBA OIMEPAIIMOHHOM CHCTEMBbI

Linux.

Konteitnep (Container). KoHTelHEp COCTOMUT M3 ONEPAIMOHHON CHCTEMBI,
MOJIb30BATEIBCKUX JAHHBIX U METAIaHHBIX. KaXablil KOHTEHHEpP CO3AaeTCs
u3 obpaza. O6pa3 coobmraer Docker comepkumoe KOHTEWHEpa U Kakou
MPOLIECC 3aIlyCTUTh, KOTJA 3aIlyCKAaeTCd KOHTEHHEP W JPYTU€ MaHHBIC IS
koHpurypanuuu. KoHTeliHep co03/1aeT ypOBEHb YTEHUS/3aMUCH TOBEPX

o0Opa3a, B KOTOPOM MOKET OBbITh 3aITyIIeH MPOTPAMMHBIN TIPOYKT.

Cucrema opkecTpalMu KOHTEWHEpOB. OpkecTpamuss — KOOpPIWHALHS
B3aUMOJCHCTBUS MEXAy KOHTenHepamu. JlaHHas cucreMa MO3BOJISIET

CTpOUTh WHQGPACTPYKTYPY U3 MHOXKECTBA HE3aBHCHMBIX KOHTEHHEPOB,
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OCYIIIECTBJISTh OOIIEHUE MEXKIy HHUMH Yepe3 CETeBhI€ IMOPTHI W 00Iue
JTUPEKTOPUU, a TaKXKe LIEHTPAIU30BAHO HACTpauBaTh pabouee OKpYKEHHE

BHYTPU KOHTEMHEPOB.

Penosutopuit 00pa3oB. Cucrema LEHTPATW30BAaHHOIO XPAaHEHUS 00pa3oB

KoHTeHHepoB. OpuimansHbiM peectpoM sBisgercst Docker Hub.

Docker-daemon. IlepBas uacth sapa Docker, paboraromasi Ha XOCT-
mamuHe. [IpegocraBiser BO3MOKHOCTh CKaYMBaTh M OTIPABIISATH B PEECTP
o0Opasbl, YyNpaBlsATh, 3alMycKaTh W CICAWTh 33 KOHTCHHEpaMM, a TaKXKe
coOuparh JIOTH ¥ HACTpaWBaTh CETEBOE B3aMMOJCHCTBHE MEXKIY

KOHTEHHEPAMU.

Docker CLI. Bropas uacts siapa Docker, npenocrasnstomas uatepdeic s

YIIPABJICHUA CHUCTEMOU KOHTGﬁHepHSaHHH.

Toma (Volumes). UHCTpyMeHT J1sl IPUBA3KHA HEKOTOPBIX YacTel (haiiioBoit

CUCTEMBbI KOHTEIHEpa K (pailjioBoil cucTeMEe XOCT-MaIlIuHBI.

Cetru (Networks). Ilo3zBonsier Docker opraHM30BbIBaTH CBOM CETH MEXKIY

KOHTeﬁHCpaMH, HCIIOJIB3Ys PA3JIMIHBIC CCTCBLIC zxpaﬁBepLI.

Ha pucynke 32 mpexacraBnena cxema opranusanuu Docker Engine (siapa

Docker).

Containers Images

P g Docker
e CLI

Docker
API

Networks — / Volumes

Docker-daemon

Pucynoxk 32. YCTpoﬁCTBo sapa Docker
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Ha pucynke 33 mnpencraBieHa oOmass cxema pabOTbl CHCTEMBI C

ucnojns3oBanueM Docker Engine.

Docker-xocTt PenosuTopui
obpaszoB
/ Docker daemon L
KnueHt \

docker build

docker pull

docker run .

KoHTelHepbl O6pasbl

Pucynok 33. O6miast cxema pabotsl cucteMsl ¢ Docker Engine

W3 mpenocraBiieHHON MH(pOpMalUU cieayeT BbIBOJ, uTo Docker sBisiercs
TUOKOW CHUCTeMOM il mepeHoca o0pa3oB MEXAYy pa3uuHbIMU xocTaMu. Kpome
TOro, Onarojgapst cBoed THOKOCTM OH TIO3BOJIIET C  MHUHHUMAJIbHBIMU
TpyJao3aTpaTaMyd HACTPOWUTh B3aUMOJCHUCTBHS B pACHpEICICHHOW CHCTEMe, a
Takke OBICTPO pPa3BepHYTh Ha XOCT-MaIlMHE BCIIOMOTATEIFHOE IPOTrPAMMHOE
oOecrieueHne W3 perno3uTopusi o0paszoB, Takoe kak CI/CD cucrembl, CUCTEMBI

JIOTTUPOBAHUS U T.1.
2.5. CTpouTesibHbI€ 0JIOKH /1JI51 MUKPOCEPBHCOB

OmHrM W3 OCHOBHBIX HEJIOCTATKOB MHKDPOCEPBHCHOH apXUTEKTYPHI
ABJIIETCSl  IEJICHANpPAaBIICHHOE JyOJUpOBaHHE TIOXOXKEro, JHOO abCOIOTHO
UJCHTUYHOrO, MPOTPAMMHOIO KOJa B Pa3IMYHBIX MHKpocepBHcax. Llenbro
JAHHOTO IIOJXO0Ja SIBIISICTCS CHW)KCHHE CBS3HOCTH MEXKAY KOMITOHCHTaMHU
NPUJIOKEHUSA JUIS JOCTHXKEHHUS OOJbIlel aBTOHOMHOCTH M H30JUPOBAHHOCTH.
MukpocepBUCHas apXHUTEKTypa IMPEANoiIaracT CBEICHUE K MHUHUMYMY OOIIHX
OuOIMOTEK M COOPOK, T.K. ITO MPEMATCTBYET BO3MOKHOCTH U3MEHEHHS OJTHOTO W3

KOMIIOHEHTOB, HE 3aTparvBas IMpU 3TOM pabOTOCHOCOOHOCTh Apyrux. JIroObie
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U3MEHEHHUs1 B OOIIeM KoJ€ TPeOYIOT MOBTOPHOM COOpPKM U MyOJMKaIlMu BCEX

MHUKPOCEPBUCOB, UTO HUBEJIUPYET caMy CyTh JAHHOTO MOJIXO0/1a.

VYuuThIBas BCE BBILMIECKA3aHHOE, CIEAYET BBIBOJ, YTO B HACATHLHOM CIydyae
BCE MHUKPOCEPBHUCHI JOHKHBI UMETh CBOIO KOJOBYIO 0a3y, HE MepeceKarouryrocs ¢
Ipyrumu ceprcamu. HeobmymanHoe ciegoBaHue JaHHOMY IMPUHIIUITY TPUBOJIUT,
C OJHOM CTOPOHBI, KaK K IOJIHOM HE3aBUCUMOCTH KOJOBOW 0a3bl KOMIIOHEHTOB
JpYT OT Jpyra, Tak U K NEePer30bITKY AyOIUPYIOLIErocs Koja, YTO YCIOXKHSIET €ro
HOJICPKKY U OTNAAKy. JIJisg pelieHus: OnrMcaHHbIX paHee MpoOJeM, UCIOIb3YeTCs
MOJXO0JI, TP KOTOPOM B OOIIYI0 KOJOBYIO 0a3y BBIHOCHUTCS MPOTPAMMHBIM KO/,
KOTOPBI €IUHBIM 00pa3oM HCIOJIb3YIOT BCE KOMIIOHEHTHI, JIMOO OoJblIas UX
gacTh. [lomydyeHHBIE COOPKM Ha3bIBaIOT CTpoMTelbHbIMEH Onokamu (Building
Blocks) MmukpocepBHCOB.

CrpoutenbHble OJOKM NPEICTABISIOT COOOW KOAOBYIO 0aszy, C KOTOpOH
eIUHbIM 00pa3oM B3aMMOJCHCTBYIOT BCE MHUKpOCEpBUCHL. Eciam B TakoMm Omoke
MPOUCXOMSIT KaKUe-TO U3MEHEHHUs, TPeOyeTCss M3MEHUTh B3aUMOJICHCTBUE C HUM
U Bcex mojyined. s Toro, 4ToOBI CHU3UTH M3JIEPKKH HA PEIICHHE MOT0OHBIX
3aJa4, HE0OX0IUMO, YTOOBI CTPOUTENIbHbIE OJIOKM UMENH ClIa0yl0 CBSI3aHHOCTbH C
KOHKPETHBIMU cepBuUcamMu. B oOmem ciydae OHM HpPEACTaBISIIOT OO0
abCTpakTHBIE CYIIHOCTH, KOTOpPbIE HE HAaBS3BIBAIOT pPa3pabOTUYUKy HHUKAKUX
KOHKPETHBIX peayh3aliii, YTO TOJHOCTHIO OCHOBAHO Ha MPUHIUIIE HHBEPCHH
3aBUCHUMOCTEM.

[Ipumepom cTpoutensHOTO OJI0Ka SBJsIETCS HAOOP COOPOK, OTBEYAIOIINX 32
B3aMMOJICUCTBUE C aCHHXPOHHOM MMHON coObITHiA 110 TipoTokoiy AMQP. bazosas
cOOpKa COJEPKUT B ceOE CIMHUCOK aOCTpaKIUi JUIsl peain3allid B3auMOJICUCTBUS
10 JAHHOMY MPOTOKOJIY:

o Menemxep moakioueHuii kK Opokepy coobOmienmii. [IpencraBnser coOoii
abCTpakiMio, OMHCHIBAIONINE METOABl YCTAHOBJICHHUS CBS3U  MEXIY
MPUJIOKECHUEM U LINHOM.

o AOGcTpakiys, omuchiBaromas WHTEp(Ec B3aUMOACHCTBUS MPUIOKEHUS C

ACHHXPOHHBIM OPOKEPOM COOOIIICHMIA.
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° MeHemkep MOJMUCOK, CBS3BIBAIONIMNA MEXAY COOOM THIMBI COOBITHH,
NepelalImuxcsd 4Yepe3 UIMHY W MOJNUCYMKOB Ha JIaHHbIE COOBITHS,
noJtyqaroue u o0padaTbIBaloOIINe COOBITHS, IEPEAAHHBIE UM OPOKEPOM.

o bazoBas peanuzanust COObITHS, IEPEIAIOIIETOCS IO IIUHE.

o bazoBas peanuzanust 06paboTUNKaA COOBITHH.

B nmanHoM cnyudae umeercs cOopka, omuChIBaromiass B O0OIIEM BUJE
B3aUMOJICUCTBUE C KaKOW-TMOO AaCHMHXPOHHOM MIMHOW  coObiTHil. Bcee
MUKPOCEPBUCHI, peaTU3yIOle B3aUMOJICHCTBIE C OpOKEPOM OYyT UCIOJIb30BaTh
aOCTpakuuy W3 JaHHOM cOopku. BTOpeIM cTpouTeabHBIM OJIOKOM Oyaer
KOHKpETHAsl peaju3alusi OMHCAHHBIX B Mpeabplaymiei cOopke alctpakmuii. B
IpOEKTe BEO-TPUIIOKEHUSI IO TPYAOYCTPOMCTBY B KaueCTBE LIMHBI COOBITUM
ucnonb3yercst Opokep coobmiennit RabbitMQ. Btopast cOopka B CTpoHWTEIHHBIX
Oyokax OyAeT ONUCHhIBaTh B3aWMOJIECHCTBUE C JAHHBIM OpOKEpPOM, M1 YEro
HEO0OXOUMO PEaTn30BaTh:

o Memnemkep MoAKIIIOUCHHH K Opokepy coobmenuit RabbitMQ.

° WNurepderic B3auMoIeCTBUS C JTaHHOW IIIMHOM COOBITUH.

MuxkpocepBUCHl HE HCTIONB3YIOT HANPSMYIO peasu3alii U3 JaHHOM COOpKH,
KOHKPETHBIE peanu3ali abCTPaKkTHOTO B3aMMOACHCTBHUS  BHEAPSAIOTCS C
MOMOIIbI0 KOHTEWHEPOB WHBEPCHM 3aBHCUMOCTEH, YTO OTBS3BIBAET MOIYJIH OT

KOHKPETHOTO OpoKepa U ImpeocTaBisieT 0oaee THOKOe B3auMO/ICHCTBHE.
2.6. BzaumojeilicTBHe MUKPOCEPBHCOB

MUKpPOCEPBUCHI SABJISIIOTCSI aBTOHOMHBIMM UM U30JUPOBAHHBIMU JAPYT OT
Jpyra NpUI0KeHUSIMH, NX B3aUMOJICHCTBUE Yepe3 00IIYI0 KOAOBYIO 0a3y SBISICTCS
HEBO3MOXHBIM. B3anmoaeiicTBrEe MEXTy MOIYJISIMU OCYIIECTBIISCTCS C TTIOMOIIIBIO
npoTokoJioB, Takux kak HTTP, AMQP, RPC u T.1.

BrigernsieTcs 1Ba OCHOBHBIX BHJIa B3aUMOICUCTBUA
1. CunxponHoe B3aumojeicTBue. I[Ipu maHHOM TOAXOJAE MHMKPOCEPBHUCHI

OOMEHMBAIOTCS JAaHHBIMA B PEXKUME, MPETyCMATPUBAIOIIEM OXXUJAHUE

OTBETa OT KOHEYHOM TOYKH, Ha KOTOPYHO OBUI OTMpaBIEH 3ampoc.
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[IpumepoM mpoTOKOJIa JUIsl peaiu3allud CUHXPOHHOTO B3aWMOJICUCTBUS
saisiercs HTTP. JlaHHBIN MOAX0J HMCHOJB3YETCs, KOTJIa MHUKPOCEPBHUC HE
MOXET TPOJOJKUTH CBOIO pabOTy 0€3 JaHHBIX, MOJYYCHHBIX OT APYTOro
KOMITIOHEeHTa. Vcrmosib30BaHWE OMNMHMCAHHOTO TMOJX0Ja B OOIIEM cllydae
yKa3bIBa€T Ha OMIMOKH MPH OpraHU3aIlid apXUTEKTYphl MPWIOKEHHS, Tak
KaK YKa3bIBa€T HA CUJIbHYIO CBA3aHHOCTh MEXKAY MOJYJISIMU, IPUMEDP TaKOTO
B3aMMOJICHCTBHS TTOKa3aH Ha pucyHke 34.

ACUHXpOHHOE B3amMoJeucTBue. [Ipym MCIONB30BaHMM JAHHOTO IOAX0Ja
MHUKPOCEPBUC HE KJCT OTBETAa OT JPYIMX KOHEYHBIX TOYEK, TaK KaK He
uMeeT UHGOPMAIlMU O HAJWYUU W KOJWYECTBE ApYyrux mouynei. Ilpumep
mportokoia: AMQP. [lanHblii BHI B3aMMOJCHCTBHS, IOKAa3aHHBIA Ha
pucyHke 35, ABISETCS MPEANOYTUTEIBLHBIM, T.K. YMEHBIIIACT 1O BO3MOXKHOTO
MHUHAMYMa CBSI3b MEXKIYy KOMITOHEHTAMH MPOTPAMMHON CHCTEMBI H

YIOPOLIAET TOPU3OHTAIIBHOE U BEPTUKAITIBHOE MACIITAOUPOBAHUE CUCTEMBI.

Loz API
MNepenaya oTBeTa
MuKpocepsuc MuKpocepsuc MuKpocepBuc MuKpocepBuc
1 2 N N+1

\d/\_/\/

Mepepaua 3anpoca

Pucynok 34. CHHXpOHHOE B3aUMOJICHCTBHE HECKOIBKIX MHKPOCEPBUCOB
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LLinto3 API

| Mukpocepsuc MukpocepBuc MuKpocepBuc MuKpocepBuC
1 2 N N+1

> Message Broker

Pucynok 35. ACHHXpOHHOE B3aUMO/ICICTBHE MUKPOCEPBHUCOB

MukpocepBuc 1 He 3HaeT 0 TOM, KaKle UMEHHO MUKPOCEPBHCHI ITOJIy4aT €ro
cooOuIeHue.

BeO-nipunoxenue no TpyI0yCTPONCTBY SIBISETCS MOJHOCTBIO COOBITUHHO-
OPHEHTHPOBaHHOH (event-driven) © OCYIIECTBISECT B3aMMOJICHCTBUE
MOJyJIel TOJBKO MO ACMHXPOHHBIM MpOTOKoJaM, TakuM kak AMQP, ucmonb3ys
Opoxep coobrmiennii RabbitMQ.

[loce TOro apxurekrypa cepBepHOM ObLIa pPACCMOTPEHAa Ha BBICOKOM
YpOBHE, TMPEMJIaraeTcsi pPacCMOTPETh JAETAIM3ALMI CTPYKTYPhl OCHOBHBIX

MHUKPOCEPBHUCOB.
2.7. IlonpoOHOEe onKMcaHue peain3aluu MUKPOCEPBUCOB NMPUJIOKEHNS

2.7.1. Muxpocepsuc «/[Heii kapbepb»

MukpocepBuC TpPEIHA3HAYECH MJISI XPAHEHUS JAaHHBIX O NPEACTOSAIINX U
npomeanmx «JHax kapbepsy. CymHOCTh «JIHS Kapbepb» XpaHUT WHPOPMAIIUIO
O CBSI3aHHBIM C HHUM OOpa30BaTEIbHBIM YUPEKICHUEM 4Yepe3 BHEIIHUN KITIOY
EducationInstitutaionId, a ¢ y4acCTBYIOIIUMHU pabOTOAATEIISIMU — Yepe3

BHEIIHUN KIIOY EmployerId. MecTo mpoBEeNEHUS MEPONPUATHS COCTOUT U3
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HECKOJIbKHUX CBSI3aHHBIX CYIIHOCTEH: aapeca, obOnactu (Areas), METpPO, JTHHUU

METpO, CTaHIuu MeTpo. [Ipuyem cymiHOCTh Areas SBISETCS PEKYpCUBHOM, 3TO

CBSI3aHO C BIJIO)KEHHOCTBIO OIMUCaHUs reorpadudeckoro mecta. K mpumepy, roposn

CChlIaeTcs Ha 00J1acTh, B KOTOPOW OH COJEPIKUTCS, 00JIaCTh — HA PETUOH, PETUOH —

Ha CTpaHy.

Ha pucynke 36 npencraBieHa ER-muarpamma st mukpocepBuca «JlHeit

Kapbepbl».
EDUCATIONAL_INSTITUTIONS
? 4
i
Logolid
S
STATIONS
Name
Lannus g
P CAREER_DAY_EDUCATIONAL_INSTITUTIONS
Deder] Eduaronalirassonid
Uncid -
CaerDayd
| T 8
ADDRESSES
R K MPLOY
= CAREER_DAYS MIPLOYERS
Awald 9 ) d
S o Nara
Suldng Logolit
Desatpson = Sl
KQILE
Longnass g SR
sntonid
5 CAREER_DAY_EMPLOYERS
T ? d
8 i Ervployeed
AREAS CreesDaysd
? u
Naore
BRANDED_TEMPLATES
Parced
AL
Moroid rame
Taa
CaeerDayid
: LINES
METRO R
9 u — o]

HeaColos

Movoid

Pucynok 36. KonnenyanpHast cxema 0a3bl JaHHBIX MUKpocepBHrca «/[Hel kapbepbi»
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2.7.2. MuxkpocepBuc 00pa3oBaTeJbHbIX YUpeKIeHUI

MukpocepBUC MpeAHA3HAYEH AJIST XPAHEHUS U MPEJOCTaBICHUS JaHHBIX T10
oOpa3oBaTeNbHbIM yupexaeHusM. [Ipu peanuzanun MukpocepBuca ObUIO YUTEHO,
4TO Y OJIHOTO 00pa30BATEIBHOTO YUPEKACHUS MOKET OBITh HECKOJIBKO KOMITAaHHI-
napTHepoB. CTyJIeHThl NPOXOAIT OOyuyeHUE Ha OJHOM M3 (PaKyJIbTETOB, KaXIbId
(dakynbTEeT MOKET UMETh HECKOJIBKO CTIeIUaIN3alui.

Ha pucynke 37 mpencrasneHa ER-gmarpamMma pans  MuKpocepBuca

00pa30BaTeNbHBIX YUPEIKICHUI.

AutoHistory _EFMigrationsHistory
? 4 f Mygnecod

lowd Preducfiwacn

[z T

Chrg et

o ]

BRANDED TEMPLATES ?

t w Ll

| =
:

EDUCATIONAL INSTITUTIONS
? d

FACULTIES

PARTNERS

dxacrdmatscnid

EDUCATIONAL iNSTITUTION SYNONYMS

Poerw

td oo mesond

FACULTY SYNONYMS

Mowrw

| ac.id

Pucynok 37. KonuenryanpHas cxema 0a3bl TaHHBIX MUKPOCEpBHCa 00pa30BaTeIbHBIX

YUpEKIACHUN
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2.7.3. MuxpocepBuc padoroaareJiei

MI/IKpOCGPBI/IC npeaHa3sHa4uYCH JJIs1 XpaHCHUA 141 MpeaOCTaBJICHUA

uHpopmaruu 1Mo padoromaTensiM, obOmeld WHGOpPMAMK O HUX, ISl BaKaHCUUN
NPEAYCMOTPEH  OTIENbHBIA  MHKpOcepBUC.  BeO-npuiokeHue  JI0OMycKaeT
BO3MOXXHOCTh HaJIM4Yus y pab0ToAaTeNsi HECKOJbKUX MapTHEPOB, CHHOHUMHUYHBIX
Ha3BaHUH WM HaJIUYUS OTACICHHUMN, KaXKJI0€ OTAEICHHE MOKET UMETh COOCTBEHHBIM
ajzpec.

Ha pucynke 38 mnpencraBinena ER-gmarpamma ams  MukpocepBuca

paboToaarenei.
EFMigrations History AutoHistory
roduxfYenan lowld
o e T
=
EMPLOYER TYPES
‘,‘ d
s DEPARTMENTS *
Crgewatant
e s T
EMPLOYERS *
BRANDED TEMPLATES Poare
S e ¥ e
: o
i
ST EMPLOYER SYNONYMS
P .-m meioyeid

PARTNERS

Pucynok 38. KonnenryanpHas cxema 0a3bl JaHHBIX MUKpOCEpBHCca paboToareneit
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2.7.4. MukpocepBuC aBTOPU3ALMHU

MukpocepBuc IO3BOJSET BOWTHU B CHUCTEMY HEAaBTOPU30BAHHBIM
MOJb30BATENISIM TPU  BBOJIE KOPPEKTHBIX YYETHBIX JaHHbIX. CyIIHOCTH
AspNetUsers CONEPKUT TMOJS W JaHHbIC, KOTOPHIMH HAJCIICH KaXKIbIA
MOJIb30BATENIb CUCTEMBI. J[7Is1 XpaHEeHWs] JOMOJHHUTEIbHONH WH(OpMaIuu o
MEHEKEPax y4eOHBIX 3aBEJICHUI u KOMITAaHU U MPEAYCMOTPEHBI
COOTBETCTBYIOIIUE CYLIHOCTH —
Educational Institution Manager Attributes u
Employer Manager Attributes. Pucynok 39 cogepxur ER-amarpammy
MUKPOCEPBUCA ABTOPU3ALUH.

CymHocTh AspNetUsers CBA3aHa C JPYTMMHU CYIIHOCTSIMHU CJIETYIOIMIUM

obpazom:

] C Areas —yepe3 Areald,

. ¢ Educational Institution Manager Attributes — wyepes
EducationallId,

° CEmployer Manager Attributes —uyepe3 OrganizationlId,

° C Contacts —yepe3 ContactsId,

° CSite Types —uepe3 SiteTypeld,

° C Genders —yepe3 GenderId.
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Mame
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e
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t o
Ty
8
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Pucynox 39. KonnenryanpHas cxema 06a3bl TaHHBIX MUKPOCEPBHCA aBTOPU3ALIUT

2.7.5. MukpocepBuC IJIATHBIX CEPBUCOB

MukpocepBuC  OpelHAa3HAYeH Uil XPaHEHHs W I[PEJOCTABICHHUS
uH(pOpMaIUU O TUIATHBIX YCIyrax, JOCTYIHBIX paboTOAaTeNsIM, COMCKATEISAM WA
MEHe/KepaM y4yeOHbIX 3aBefeHuil. [lpumepoM muaTHON ycioyru sIBIsieTCS
IPOJBWKEHHE B  IOMCKOBOM  BbIIaY€ PE3IOME WM  BaKaHCUU. OTHU

q)yHKI_II/IOHaJ'IBHBIC BO3MOKHOCTH OBIIM HM3HAYaJbHO 3aJI0KEHBI B APXUTCKTYpPY
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BEO-NpUIIOKEHHUsI Ha paHHUX cragusax. OIeHKka KOMMEPYECKOro MOTEHIHaIa,
npejacTaBieHHas B 4 T1yiaBe paboThl, IOKa3anda, 4YTO OJHUM U3 KIIOYEBBIX
HEJOCTaTKOB TJIaBHOIO KOHKypeHTa, Headhunter, sBnsercs HaauumMe IUTaTHBIX
BO3MOXKHOCTEM. CUCcTeMa, JHUILIEHHAs TaKOr0 HEAOCTaTKa, CTajla Obl 3HAYUTEIIBHO
0ojsee KOHKYpPEHTOCHOCOOHOH. bosiee TOro, IMOJHOIIEHHOE HCIOJIb30BAaHUE
IUIATHBIX CEPBUCOB TpeOyeT MOJKIIOYEHHs IUIATEKHOIO MUIK03a, YTO 3aiMeT
HENO3BOJIMTEIBHO MHOTO  BpPEMEHM B  paMKax IMpPOBEJCHHUS  HAy4yHO-
MCCJIEIOBATENBCKOW PabOThl. YUHUTHIBas 3TO, KOMAaHAOW pa3pabOTYMKOB OBLIO
IPUHATO PEUIEHHE BBIHECTH (DYHKIIMOHAJ IPOTOTHUIIA TUIATHBIX YCIYT B OTJEJIbHBIHI
MHUKpPOCEpPBUC M BPEMEHHO INpeKkpaTuTh ero paszputue. Ha pucynke 40 moxHO

yBuaeTh ER-auarpamMmy MukpocepBuca miaTHbIX CEpPBUCOB.

__EFl

igrationsHistory EMPLOYER_PAID_SERVICES

g«

AutoHistory EDUCATIONAL_INSTITUTIONS_PAID_SERVICES APPLICANT_PAID_SERVICES
] g d g

Pucynok 40. KonnenryanpHas cxeMa 0a3bl JAHHBIX MUKPOCEPBHCA TUTATHBIX CEPBHCOB

2.7.6. MukpocepBHC pe3omMe

MukpocepBuc npeaHazHadeH sl BO3SMOKHOCTH IO CO3JaHUI0, YAAICHHUIO U
pedaKkTUpOBaHUIO pe3tome. Pe3toMe — OAMH M3 JIByX OCHOBHBIX JOKYMEHTOB
NpEeAMETHOW 00JacTH, TMO3TOMY €ro JauarpaMMa CyIIHOCTEH ©  CBSI3eH,
npeacTaBieHHas Ha pucyHke 41, comepxkut 39 cymHocTeH, CIOXHBIM 00pazoM

CBSI3aHHBIX MEXy COOOH. Y OJIHOTO COMCKATENSI MOXKET ObITh HECKOJIBKO PE3IOME.
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PI/IcyHOK 41. KOHHCHTyaHBHaH cxeMa 0a3bl JAaHHBIX MUKPOCEPBHUCA PE3IOME

2.7.7. MukpocepBUC BAKAHCUH

MPIKpOCGpBI/IC MNpE€aAHa3HAYCH AJIsI BOSMOKHOCTH 110 CO3AaHHUIO, YAAJICHHUIO U

PCAaKTHUPOBAHHUIO BakaHCcHUM. BakaHcus Takke sBJISICTCS OCHOBHBIM JOKYMCHTOM B
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cepe TpynOyCTpPOWCTBa, MOATOMY i €€ pearn3alud HEOOXOAUMO 00ECTeUUTh

CBSI3HOCTb OOJIBIIIOTO YKCIia CYITHOCTEH, YTO MOKa3aHo Ha pucyHke 42 B ujae ER-

auarpaMmma MUKpOCEpBHUCa BaKaHCUH. Y OJHONW KOMIIAHUM MOKET OBITh HECKOJIBKO

BaKaHCHI.

LANGUAGE LEVELS
L3

$
LANGUAGE SKILLS

DEPARTMENTS.

_EFMigrationsHistory

VACANCY_SKILLS

SCHEDULES.

1]

VACANCY_DRIVING LICENSE TYPES

(4 5
VACANCIES

VACANCY_NEGOTIATIONS VACANCY_TESTS
(22 3
L 4
RESPONSES
EMPLOYMENTS
. -
! b b
SALARIES | BRANDED TEMPLATES VACANCY STATUSES

VACANCY_SPECIALIZATIONS

4
CURRENCIES

Pucynok 42. KonnenryanpHas cxema 0a3bl TaHHBIX MUKPOCEpBHCA BaKaHCHI

82



2.8. ApXuTeKTypa KJINEHTCKOH YacTh

PazpabatbiBaeMoe  BEO-TIPHIIOKEHHE MO  TPYIOYCTPOMCTBY  TpeOyeT
TIIATEJIBHOTO MOJX0AAa K BBIOOPY TEXHOJOTMM M METOJOJOTUM Uil pa3paboTKu
KJIMEHTCKOM M CEpBEpHOM 4YacTU. DTO OOYCIIOBIEHO PSAAOM INPUYMH, OAHA M3
KOTOPBIX (POpMHpYyeTCs] M3 TOCTAaBICHHOW 3a7aud: HEOOXOIMMO OPraHHU30BaTh
KJIMEHTCKYIO 4acTh TaK, YTOOBI JJIs [IOJIb30BATENEH C pa3HbIMU POJISIMU OCTABAJICS
OJIMH U TOT XK€ coOpaHHbIN (ailn — bundle, UCTONAB30BANICS €AUHBIN JU3aiiH, HO
opu 3ToM ObUT peanu3oBaH pa3inyHblil (yHKUOUMOHAN. Kak mpumep MOKHO
IPUBECTHU TO, YTO BO BKJIAJIKE «BAKAHCUM» JJIsI COMCKATENs JOJLKHBI 0TOOpakaTbes
BAKaHCUU KOMIIAHUU C (UIBTPAMM, Ha 3TH BAKAHCHH OH MOKET OCTaBUTh CBOM
OTKJIMK, a Il MEHE/DKEpa KOMIIAaHUU B TOM e BKJIaJJKe HEOOXOAUMO OTOOpaaTh
BAaKaHCUU KOMIIAHUHU, KOTOPYIO MPEACTABISIET TEKYIIUA MEHEIKEP, BO3MOKHOCTh
WX pEeJaKTUPOBAHUS, yaJIeHUs, J00aBICHUS HOBBIX U T.JI.

JanHast 3amgada 1noOyXJaeT HE TOJbKO K CO3JaHUI0 HECTaHIapTHON
apXUTEKTYpbl BEO-NPUJIOKEHHUS, HO M K pa3pabOTKE CHUCTEMBI 3alpocoB,
IOPUCIIOCOONIEHHONM K TOMY, 4TOOBl J[UId pa3HbBIX poJiell  Mosb3oBarTesneil
peanu30BbIBaTh YHUKAIbHBIA (DYHKIIMOHAJ, PU 3TOM HE BbI3bIBAs TyOJIMPOBAHUS
KOJIa, UTO SIBJISIETCS aHTU-TIATTEPHOM IIPOrPAMMHUPOBAHHS .

Taxxe pazpabarbiBaeMoe BEO-IIPUIIOKEHUS JOJKHO COOTBETCTBOBATH BCEM
COBPEMEHHBIM TpPEOOBaHUSIM K pa3pabOTKe KIMEHTCKOW 4YacTH, T.€. SIBISTHCA
JIETKOBECHBIM, PEAaKTUBHBIM, MPOU3BOAUTEIBHBIM, JETKO MOAUPUIMPYEMBIM B
COOTBETCTBUH C BHE3AITHO MOSIBISIOMIUMUCS OM3HEC-TPEOOBAHUSAMHU.

Jliist pemieHust 3a1a4u ¢ THOKOCTBIO MPUITOKEHHSI ObUIO PEIIEHO Peaiu30BaTh
MOJYJIbHYIO apXUTEKTypy. JaHHBIA MOAXOJ IO3BOJSET B KpaT4YaWIIUE CPOKHU
MEHATh CTPYKTYpY BeO-NIpUIIOKEHUsA, N00aBIATh HOBBIA (PYHKIMOHAN, MpHU
HaJOOHOCTH U30aBIATECS OT YXKE CYIIECTBYIOIIEro (yHKIHMOHANA, a TaKkKe
MOAU(PUITUPOBATH €TO.

B xiMeHTCKONM YacTH BeO-puiiokeHUs Obla peaju3oBaHa CTPYKTypa

aupexTopui, coneprxkamas WebPack, manky src m node modules.
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Hupexropus webpack comepXuT B cede (haiabl HACTPOSK C pacIIUPEHHEM
.Js. JlanHble ¢ainbl MO3BOMISIOT HACTPOUTH COOPKHM MPOEKTa IJIsi Pa3TUYHbIX
HeNel U yKa3bIBalOT COOPIIMKY, KaK cOOUpaTh MPOEKTHI B BEPCUU I KIMEHTOB U
KaK BO BpeMs pa3pabOTKU; KaKue MPUMEHSITh HACTPOUKHU it COOpKU Opay3epHoit
BEpPCHH BEO-TPUIIOKEHUS U Kakue g cOOpKu MOOMIbHON Bepcuu. B (aitnmax
HACTPOEK YKa3aHO, KaKWe 3arpy34dKd HEOOXOIUMO TPUMEHSTH I (pailioB u3
CTPYKTYpPBl MPOEKTA C PA3IMYHBIMHU pACIIMpPEHUSIMU. B KOHEUHOM HWTOre 3ajadya
JTaHHBIX (DaiJIOB HACTPOEK 3aKIIIOYaeTCs B TOM, YTOOBI MPEBPATUTH CTPYKTYPY
poeKTa, YAOOHYIO Uisl pa3paboTKu, B TpU (Qaina: index.html, index. s,
index.css. Tpu (aitma Opay3epbl ToJb30BaTelield OymyT ropa3ao ObIcTpee
3arpyatb C cepBepa, TAKKe COOPIIMK CKUMAET KOJ, YTO JesiaeT OOIIMH Bec
OpPUJIOKEHUST B  pa3bl MEHBIIE HMCXOAHOTO. Takke cucreMa COOpKH,
PYKOBOJCTBYSCH (pailiaMi HacTPOEK, BBIMIOJIHSAET OJHY M3 CBOMX IJIaBHBIX 3a7a4 —
TPAHCTIWJISILUIO KOJIA.

[Ipu 3TOM B pe3yibTaTe KIUEHT MOMYYUT (Pailil, MCHOJB3YIOMIMN TOJIBKO
sa3blk JavaScript. Ilpuyem 53TOT (ailn OyaeT HCHOIb30BaTh HCKIHOYUTEIHHO
CHUHTAKCHC CTapbIX Bepcuil s3blka Ha EcmaScript 5, 4TO MO3BONMUT paboOTaTh
BEO-TIPUJIOKEHUIO CO BCEeMM Opay3epaMu, B TOM YHCJI€ U CUYUTAIOIIMMUCS
yCTapeBUIMMH, a TakKe Ha JIIOObIX YCTpPOWCTBAaX, HayuMHasi C MOOMJIbHBIX
TeneOHOB U 3aKaHYMBAs TIEPCOHATLHBIMUA KOMITBIOTEPaMH.

Hupekropuss node modules HeoOXoauMa Ui XpaHEHUs OMOIHMOTEK,
UCIIOJIb3yEeMbIX B IpuiiokeHuH. [Ipouecc yctaHoBkM OMOIMOTEK U (HpEeliMBOPKOB
npoucxonaut mnocpeactBom NPM. NPM mnosBomnser wucmonb3oBath OOJbINOE
KOJIMYECTBO COBPEMEHHBIX OWOJMOTEK, 4YTO JlaeT BO3MOXXHOCTH T0J100paTh
HE0OXOAMMbIA HAOOP MHCTPYMEHTOB pa3paboTyrKa Npu pa3paboTKe KOHKPETHOTO
OPUJIOKEHUS. YCTaHOBKAa MAKETOB MPOMCXOIUT TOCPEICTBOM KOMAaHIbl npm
install <uma nakxera>. llocne 3amycka TaHHOW KOMaHIbl B KOMaHIHOM
crpoke, NPM aBTOMaTH4ecku MoArpykaeT B MPOEKT yKa3aHHYIO OMOIUOTEKY WU
WHOW MHCTPYMEHT pa3paboTunka. Takke eCTh BO3MOXHOCTh YCTAHOBUTH MaKeT

OTIPE/ICJICHHOW BEpCMU B TOM cCllydae, €CId BaM HEO0OXOJUMO OOeCIeUUTh
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COBMECTUMOCTh T€X WJIM HWHBIX CPencTB pa3paborku. [lomumo 3Toro, eciam Obuia
HaliJIeHa JOCTOMHAas ajlbTEepHATUBA MCIOJIb3yeMON OMOIMOTEKE, UK B PE3yJIbTaTe
pa3pabOTKK OBUIO BBISIBJICHO, YTO WCHOJb3yeMas OWOJIMOTEKa HE SBISETCS
HEOOXOJMMOW B JIAaHHOM BeO-TIPUIIOKEHUH, ¢ momoiibio NPM MOXHO JieTKo
VAQUINTh 3Ty OWOJMOTEKYy, HCIOJb3yd KOMaHAy npm uninstall <wumsa
rnaxkeTa>. JTO MO3BOJIUT YMEHBIINUTH OOIINI BEC MPUIIOKEHHSI, YTO MTOBBICUT €T0
MIPOU3BOIUTEIIBHOCTD.

B nmmpekropum node modules pa3pabOTYUMK MOKET IHOCMOTPETH
HUCXOJHBIM KON 000N 3arpy’KeHHOM OHOJIMOTEKH U, NpPH JKEJIaHUM, Jaxe
U3MEHUTH ero. J[aHHOe MPEeUMyIIECTBO dYallle HCIOJIB3YeTCs B IENSIX H3YYCHUS
paboThl TeX WX HWHBIX OMOIMOTEK, a TaKXKe MOJYy4YeHHUs KaKuX-Iu0O0 3HAHWM B
00JIacTH TPOrpaMMHPOBAHUSA. ITO CBSA3aHO C TEM, YTO OOJBITHMHCTBO OMOIMOTEK
MIUTITYTCS ONBITHBIMHA, YMEIBIMH TPOTPAMMHCTAMH, KOTOPBHIE YaCcTO HCIOJB3YIOT
HE COBCEM IIONMYyJIApHBIC, HO HHOTJAA OYCHb TIOJIE3HbIE TOAXOABI K
IIPOTrPAaMMHUPOBAHHIO, O KOTOPHIX HE BCET/Ia MOKHO HAWTH WH()OPMAITUIO B CETH.

HemnocpencTBeHHO caM ITpOorpaMMHBIN KOJT B€O-TIPUIIOKEHHS pacIiojiaracTcs
B jupekTtopun src. OHa mpeaHa3HaueHa JUIS TIOCTPOSHUS] apXUTEKTYpbI
MPWIOKEHUS, pa3MEIIeHUsT MOAYJIeH W KOMIIOHEHTOB. JlaHHas AUpEeKTOpus

BKJIFOUAET B CeO4:

° Assets,

° Components,

] Features,

° Modules,

° Shared,

° configureStore.js,
° index. Jjs,

° indexMobile. Js,

° createRouter. js.
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B nmmpektopum Assets HaxomsaTcs Bcero nBa (dainma: index.html wm
indexMobile.html. OTo enuHCTBEeHHBIC (aitibl ¢ pacmupenueM «HTMLy Bo
Bcell CTpykType mpoekta. OHU SIBISIOTCS OTIPaBHOW TOYKOM sl cOOpIIuKa
MIPOEKTa, MU B HUX B KOHEUYHOM WTOIE€ 3allMILIETCS BCA BEPCTKA IIPOECKTA,
peanu3oBaHHAs C MCIOJB30BaHMEM CHHTakcuca JSX, mpesocTaBisieMoro
oubnuotexoit React. B manHbix Qaitnax BHyTpu Tera <body> HaXOIUTCS BCETO
OJIMH 3JIEMEHT C KJIacCOM root, OH CIYXHUT ISl TOTO, YTOOBI B JAJbHEHUIIIEM C
nomoiplo GyHKIMK React . render () Bce COIEPKUMOE MPOEKTa MOMECTHIIOCH
BHYTPb JAHHOTO 3JIEMEHTA.

Crnenyromas nupekropus — components. Ee conepkumoe cOOTBETCTBYET
Ha3BaHHWIO, TO €CTb B HEW JIeXKAT MPOCThIE KOMIIOHEHTHL. 3a4acTylo, 3TO
IIEPEUCIIONIb3yEMBIE KOMIIOHEHTHI, Takhe Kak: Input, Button, SwitchBox u
T.1. Ho Takxe B Hell BCTpeyaloTCs U YHUKAJIbHBIE Ha CTPaHUIIE BEO-TPUIIOKEHUS
KOMIIOHEHTHI, TaKUE KakK. Header, Footer.

Oc00EHHOCTHIO KOMITOHEHTOB JIaHHOM JUPEKTOPUU SBJISIETCS TO, YTO OHU HE
HECyT B ce0e Kakoro-inbo (pyHKIMOHANIA, CBA3AHHOIO C redux—xXpaHUJIMIIEM.
OHu chyaT NpPEUMYIIECTBEHHO I TOTO, 4YTOObI TOMOYb pPEan30BaTh
dbyHKIMOHAT B 0o0Jiee KPYIHBIX KOMIIOHEHTaX. Takke OOJBITMHCTBO TaKHX
KOMIIOHEHTOB  SIBJIAIOTCA TUOKO HACTpauBa€MbIMH, TO €CTh IO3BOJISIOT
IIPOIPAMMHUCTY BO3MOKHOCTB IOCPEICTBOM MEPENAYN ONPEACICHHBIX TapaMeTPOB
TUTA PTOPS 3aJlaBaTh UM HEOOXOIUMBIE 1IBET, pa3Mep, TUII U T..

JlaHHBIE KOMIIOHEHTBI, KaK M BCE OCTAJIbHBIC B IPOEKTE, HAIIUCAHBI C
UCIOJIb30BaHUEM MeToaojorud BEM, 4To mo3BossieT UCMOIb30BaTh UX B JIIOOOM
MECT€ B TMPOEKTE, HE3aBUCMMO OT YPOBHS BJIO)KEHHOCTH U OCOOCHHOCTEH
poauTeabckoro  kommoHeHta [14]. Takke OHM  SBISIOTCS — TOJHOCTBIO
HE3aBUCUMBIMU OT KOHTEKCTHOTO OKPYXEHHS, 4YTO JAaeT BO3MOXKHOCTH MpPH
HaJOOHOCTH TEPEHOCUTh MX M3 OJHOM YaCTH TMPOEKTa B APYryO, HE Tepsist
3aBUCUMOCTEN IIpU HMMIIOPTUPOBAHUU. Bce KOMIOHEHTHI NAHHOM JHUPEKTOPUU
SBISIOTCS  (YHKIMOHAJIBHBIMK  (stateless), 4YTO TOBBIIMIAECT  OOIIYIO

IMPONU3BOAUTCIIBHOCTD KOJA.
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Crnenyromast aupexropusi features sBAsSETCS OJHOW U CaMbIX BaXHBIX B
MPOEKTE: HMMEHHO OHa  COACPXKHUT  HaumboJiee  BaKHbIE  KOMIIOHEHTBHI,
00eCIeuynBaOIINE MPEJOCTABICHHE MTOIH30BaTEI0 BHEIPEHHOTO (PyHKITHMOHAA.

B Hen pacnonararoTcs KpynHbIE KOMIIOHEHTBI, TaKHM€ Kak: Resume,
Vacancy, Profile u T.4. OCOOEHHOCTbIO JaHHBIX KOMIIOHEHTOB SIBJISICTCSI HE
TOJBKO TpsMas Tepenada (QyHKIMOHAIa BEO-NPUIIOKEHUS [03€pYy, HO U TO, YTO
KOKABIA U3 HUX SABISETCS KPYMHOHM, HE3aBUCHUMOW YacTbiO BEO-TIPHIIOKEHUS,
MMEIOIIETO CBOM redux-state, actions, reducers, NOAIUPEKTOPUIO C
JAHHBIMHM, HEOOXOJUMBIMHM JIJII KOPPEKTHOM pabOThl KOMIIOHEHTa. Takxke,
OOJIBIIMHCTBO KOMIIOHEHTOB MMEIOT CBOM JOUYEPHHUE KOMIIOHEHTHI, O3BOJISIONINE
UM pEaJn30BbIBaTh CBOW (yHKIMOHAN. MHBIMH clOBaMH TOBOpS, €CIHU
KOMIIOHEHThl U3 JUPEKTOpUU components ObUIM  YOPABISEMBIMHU, TO
KOMITOHEHTBI JJAHHOW NUPEKTOPUM SIBJSIOTCS yIHpaBistomuMu. OHU UMEIOT CBOE
OKPY>KEHHE, UCIIOJIB3YIOT UHBIE KOMIIOHEHTHI, YIIPABIAIOT JaHHBIMUA [OCPEACTBOM
redux.

Takke CTOMT YNOMSIHYTb, YTO MHOTHE M3 KOMIIOHEHTOB JUPEKTOPHUH
features aBmsa0Tca statefull components, 3T0 00yCIOBIMBACTCS TEM,

49qTO B HO,Z[O6HI:IX KOMIIOHCHTAaxX 3a4acCTYIoO HeO6XOI[I/IMO HCIIOJBb30BaAHHUC MCTOJ0B

JKU3HEHHOTO [KJIA, TaKuX KaK: componentWillMount (),
componentWillRecieveProps (), componentWillUpdate (),
componentWillUnmount () u T.A. CBA3aHO 3TO HAOPSIMYIO C TEM, YTO

JTAHHBIE KOMIIOHEHTHI HYXKJAIOTCS B TMOJYYEHUU JaHHBIX C CepBepa B MOMEHT
cBoero penaepunra. CienoBaTenbHO, B Hayajl€ CBOETO >KU3HEHHOTO IIMKJa
KOMIIOHEHT JIOJDKEH 3alpOCUTh JlaHHbIe, [JIi pabOThl C KOTOPHIMHU OH U
npenHasHadeH. B HEKOTOphIX cUTyalusx HEOOXOJWMO BBI3BATh OIPECICHHbBIE
actions.

CobctBennble redux—xpanuuue, action, reducers, HEOOXOIUMEBI
B IMEPBYIO Ouepeb sl TOrOo, 4TOObl CHAOIUTh KOMIIOHEHT BCEM HEOOXOIUMBIM
(GYHKIIMOHAJIOM W JAaHHBIMHU, a TakKXKe JJisi a0CTparupoBaHUsI €r0 OT OCTaJbHBIX

yacted npuinoxenus. Vcrnonb3ys mogoOHBIM MOAXOA, MOXKHO JAOOUTHCS MOJTHOU
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MOJYJIBHOCTH TPUJIOKEHHS: TOSBISETCS YHOalsTh, JOOABISATh M HM3MEHSTh
KOMITOHEHTHI, HE Hapylias ero paboToCcnocoOOHOCTU. DTO O3HAYAET, 4TO, YAAJIUB
10001 KOMIIOHEHT, MBI HE CJIOMaeM OCTaJlbHbIE, TaK KaK y HHUX COOCTBEHHOE
OKpY>KEHUE, U OHU HE HYKJIAIOTCSA B HAJIMYHUE OCTAIbHBIX KOMIIOHEHTOB B IIPOEKTE.

B actions Takxe BbI3bIBatoTCs 3amnpockl K AP, 4TO M0O3BOJISET 3arpyXarth
JAHHBIE C CEepBEpa W 3alMUChIBaTh UX B redux-XpaHWjuie KOMIOHEHTA I
JAJbHEUIIIETO HMCIOJb30BAHUA. TaM € BBI3BIBAIOTCA W 3alpoChl ISl OTAAYU
JaHHBIX Ha cepBep M HHBIC. bonee moapoOHO apXxuTeKTypa BeO-TPUIIOKEHU,

ucnonb3yronux Redux, mokasaHa Ha pucyHke 43.

APXUTEKTYPA «REDUX»

e

BbisbiBaeT NameHsieT

[edcTBus

$ipem—

(actions) e XP2H

e m——] Moanuckisaetcs (subscribe)
lMpencraenexne -
(view)

Otnpaeka cobbiTua (dispatch)

Pucynok 43. B3anmoeiicTBIe peACTaBICHUS C XPAHIITUIIIEM ITOCPEACTBOM HUCIIOIB30BAHUS

Reducers

Cnenyromas BaxHas aupekropuss — modules. J[lanHag aupekTopus
ABJISICTCS TOBOJIBHO MPOCTOM IO CBOEH CTPYKTYPE, HO BBIIIOJIHSET KPAHE Ba)KHbBIC
3a7a4M: 00ecredynBaeT MOJYJILHOCTh M MapUIPyTH3allMi0 B BEO-TIpUiIOKeHUU. B
KaXIOM Manke JaHHOW IUPEKTOPUM HAXOAUTCA OTACIbHBIA MOAYJb, KOTOPBIN
OTIPEIeIISICT 10 KaKUM MYTSIM JTAaHHOTO MOJYJIS OTOOpa)kaTh KakWe KOMITOHCHTHI.
Kaxnpiii Takoil MOAYyJIb BO3BpaIA€T KIacC ¢ METOJIOM getRoutes (), KOTOPBI
MEepelacT BCE YKa3aHHbIE B MOJYJE MapUIpyThl B MNPWIOKEHHUE. Takxke
KOMIIOHEHTBI TMEPENAIOT HEKOTOpble match-rnapaMeTpel B  BBI3bIBAEMBIC
KOMIIOHEHTBI, YTO TMO3BOJISIET PACHIMPUTh (PYHKIIMOHAT MaplIpyTU3allud B

MIPUIIOKEHHH.
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[Tomumo Mopysneil B JaHHOM MPHIOKEHWH HaxOIATCS emie ABa (aiina:
desktop.js u mobile.js. Jlan"bie (¢daisibl HUMIOOPTUPYIOT B ceOs
HEOOXOMMbIE MOJTYJIU U 3aTEM SKCIIOPTHPYIOT UX AAJbIIE B MIPOEKT.

Crnenyer neTtaqbHO O3HAKOMUTHCA C (aliaamMu, HaXOJAUUMUCI B KOPHEBOM
IUpEeKTopun src.: index.js, indexMobile.js u createRouter.js. B
NEePBBIX ABYX (haiyax U3 TUPEKTOPUH MOAYJIEH UMIIOPTUPYIOTCS BCE MOMYIH ISt
Opay3epHOil © MOOMIILHOM BEPCHHM COOTBETCTBEHHO. TaM K€ BBI3BIBAETCS METO]
React.render (), B kotopom B HTML nepenaercss komnoneHT App. [JaHHbIN
KOMITIOHEHT MMEET CTaHjaapTHoe B OuOmmoreke React mone children. B atom
NoJIE Kak pa3 W NPOKHUABIBAIOTCS BCE MapUIPYyThl BEO-NpUIOkKeHUsA. YToObI
MOJIYYUTh BEChb HAOOP MapIIPyTOB U3 MOJIYJICH, BBI3BIBACTCS (DYHKIIHS, OMTMCaHHAs
B createRouter.js. OHM NpUHUMAET B ce0s 3K3EMIUPHI KIACCOB MOIYJIEH,
BBI3BIBAET Yy HHUX LUKINYECKU MeToh getRoutes () u (bopMpreT OJIUH
OOJIBIIION CMHMCOK MapUIpyTHU3AIMU NPUIIOKEHUs. J[aHHBIA MpHeM TMO3BOJISIET Ha
JTane NporpaMMHUPOBAHUS YAOOHO pa3leisaTh JIOTUKY paOOThl KaKJ0T0 MOJYJIS B
OTIEJIIBHOCTH, HO B COOpaHHOM IPOEKTE HCIOJb30BaTh YXKE COBOKYIHOCTb
MOAYJIEH B BEO-TIPUIIOKEHHH.

Tyt xe nexxutr He MeHee BakHbIN (aiin configureStore.js. B Hem
MPOUCXONUT OJIHA M3 CaMbIX BaXKHBIX 4YacTed JII0OOr0 MPOEKTa, MCIHOJIb3YIOIIETO
METOA0JIOTHI0 pa3paboTkn Flask, B yacTHocTH Redux, a umMeHHO co3naHue
rJI00aJIBHOTO XpaHWINIa MpuioxkeHus. Kak yxe yrnmoMHWHaIoCh BBIIIE, KaXKIIbIi
Ba)KHBII KOMIIOHEHT UMEET CBOE€ XpaHwiuile. IMEeHHO B 3ToM (pailiie mpoucxoauT
CIIUSHUE XPAaHWIMIL KaXJOr0 TAaKOro KOMIIOHEHTa B OJHO TIJ00aJbHOE
XpaHWIKIIE. DTO PEATTM30BAHO MOCPEACTBOM METOJa, BCTPOEHHOTO B OMOJIMOTEKY
react-redux createStore ().

B nanneiii meton mepemaeTcs OOBEKT, MONYYUBIIUHCS TMOCPEACTBOM
OOBEAMHEHUSI BCEX XPAHUJUII, NPOMEKYTOUHBIX CJIOEB M JOMOJHUTEIBHBIX
napameTpoB [15]. B mnpuiokeHUHM HCIONB3YyeTCS MPOMEXKYTOUYHBIA — CIIOM
(middleware) thunk, mnpeaocTaBisieMblii OuOMHOTEKOH redux-thunk.

JlanHast OuOJMOTEKa ITO3BOJIIET MCIOJIB30BaTh ACHHXPOHHOCTH B actions,
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KOTOpas SIBJISIETCS HE0OXO0IMMOM TIpH paboTe ¢ 3ampocaMu K cepBepy. C TOMOIIBIO
JJAaHHOW JIETKOBECHOM, cojepikaimie okoyso 15 crTpouek koja, OUOIMOTEKH
IOSIBJIIETCS BO3MOXKHOCTh MCHOJb30Barhk dispatch () aid BbI30Ba pa3id4HbIX
reducers, a Tak)ke aCHHXPOHHOH pabOThI ¢ 3aIPOCAMH.

Tenepp mpemyaraercss paccMOTPETh  JOMOJHUTENbHBIE  MapaMeTpBhl.
[IpocTthiMu cOBamMH, 3TO OOBEKTHI WM (PYHKITUH, JOCTYN K KOTOPHIM MOYKHO
MoJy4yuTh B JOOOM action. IlepemaB ux oOaWH pa3 B MOMEHT CO3JaHUs
XpaHWINIIA, OTKPHIBAETCA BO3MOXHOCTH HCIIOJB30BaTh 3TU MapaMeTpbl BO BCEX
JNEUCTBUSAX 0€3 PpEryjasIpHOro HMIOPTUPOBaHWSA. B gaHHOM mpoekTe B
JOTIOJTHUTENbHBIE MapaMeTphl Mepenaercs sK3eMIusip kiacca API, OGmaromaps
yeMy, B JIIOOOM JCHCTBHM TOSIBIISIETCSI BO3MOXKHOCTH OOpallleHHUs] K CHUCTEME
3apOCOB MPHUJIOKEHHUSA. ITO SABJSCTCS BEChbMa yAOOHBIM IPOCKTHBIM PEIICHUEM,
TaKk Kak JJig TOJIydeHHUs JOCTyla K CHUCTEME 3alpocoB B JIOOOM JI€UCTBUU
JIOCTaTOYHO JIMIIb W3BJIEYb JAHHBIM IapaMeTp M3 IMapamMeTpoB, MPUXOJAIINX B
(GYHKUIHIO IO YMOJTYaHUIO.

[locnennen ke KIIOYEBOW AUPEKTOPUEN B CTPYKTYpE NPOEKTA SIBISIETCS
nupekTopus shared. JlaHHas AUpEKTOpUs O4YeHb (PYHKIMOHAIbHA, IOITOMY
CTOUT MEPEUUCIUTH MO MOPSAIKY, YTO B HEH €CTh U JIJISl YETO 3TO MPEAHA3HAUCHO.

OnHUM U3 BaXHEHIINX aCMEKTOB JaHHOW JUPEKTOPHUU SIBJISETCS HAJIU4YWE B
Hell manku APl, B KOTOpoil omucaHa BCs cUCTEMa 3alpocoB BeO-mpuiioxkeHus. B
KadyecTBE OMOIMOTEKU JIJIsl 3alIPOCOB OBLIO PEIICHO UCIOJIB30BaTh axX10S, TaK Kak
OHM 00J1a/IaeT BBICOKMM IPOIEHTOM MOJIOKUTEIBHBIX OT3bIBOB | T-cooOmiecTBa u
3aHUMaeT KpaitHe Maiio wmecrta. l[Ipu Masom Bece o00iamaeT Takol ke
(GyHKIMOHATBLHOCTBIO, UTO U JII00ast Apyras OMOIMOTEKa 3alPOCOB, HO MIPU ATOM
€lIe U MMEET HJIEMEHTApPHbIA MHTYUTHUBHO-TIOHATHBIN CHHTakcuC. C MOMOIIBIO
JJAaHHOW OMOJIMOTEKH B MPOEKTE OMUCAH KjiacC BaseApi, KOTOPHIH MMEET OJIUH
€OMHCTBEHHBIN MeTOJl sendQuery (). JlaHHBIM METOJ NMPUHUMAET CIEAYIOLINE
napameTpbl: Tumn 3ampoca, URL 3ampoca, Teno 3ampoca, 3arojioBKM 3ampoca,
KOHBEPTEP 711 YCHEUIHOTO 3ampoca, KOHBepTep AJisl HeyiauyHoro 3ampoca. [locie

Yero JAaHHBIM METOJ BBI3BIBACT HEOOXOAUMBIE METOMLI U3 OMOIMOTEKH ax10s U
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IIepeacT B HErO HyXKHBIE IMapaMeTpsl. [lanee mociie noyry4eHus OTBeTa ¢ CEPBEpa,
K TMOJYyYEHHbIM JaHHBIM TPHUMEHSETCS TMepeAaHHbId paHee KOoHBepTep (ducTtas
(GYHKIIUS) B 3aBUCUMOCTH OT YCIIEUTHOCTH 3aIpoca.

Ha Bwixome mocie wucnonb3zoBaHust jgro0oro 3ampoca k APl dynkiuun
BO3BpAILIAIOT OTBET, B KOTOPOM XpaHUTCS HHPoOpManus 00 YCHEUIHOCTH WU
HEYCIICITHOCTH 3aIIp0oca, CKOHBEPTUPOBAHHBIE JTAHHBIEC, ITOJIYYEHHBIE OT CEpBEPA, U
cooO1ieHre 00 OMOKe B TOM CIIy4ae, €Cliv 3apoc MpOoIIes HEYyCIENIHO.

Or Kiacca BaseApi B JaJbHEHIIEM HACIEIyIOTCI BCE OCTalbHbIC
koHkpeTHble APl (Hampumep, ResumeApi, ProfileApi U T.1.), U 3TU KJIacChl
UMEIOT JOCTYN K METOAy 0a30BOTO KJacca, 4TO MO3BOJIIET HE MHCATh OOJIbIIE
KOJIMYECTBO OTHEJBbHBIX 3ampocoB. Takum oOpazom, s jroboro kiacca API
BBI30BETCS OJHMH M TOT XK€ MeTod sendQuery () u3 0a30BOTo Kiacca, HO B HEro
OyayT nepeaaHsl pa3Hble apaMeTpbl PyHKIUU.

Taxxe B nupexktopuum shared XpaHHUTCS s3bIKOBas cucreMa. B BeO-
MIPUJIOKEHUH 10 TPYAOYCTPOMCTBY SI3BIKOBAs CUCTEMA PEANM30BAHA CIEAYIOIIUM
obpa3om. B mpoekre ecTb 00beKT 1ocale, KOTOPBIMA /Ul KaKIOTO KIIIOYa SI3bIKa
COJIEP>KUT OINPENCICHHbIA OOBEKT CIOBApEil K 3TOMY S3bIKY. B KaXnblil cioBapb
UMIIOPTUPYIOTCS MEHBIINE OOBEKTHI-CIOBAPU, KOTOPBIE ISl KaXKJIOrO KPYITHOTO
KOMIIOHEHTa CBOM. B pmanmpHeWIIeM NOpH 3allyCKe NIPWIOKEHUS BBI3BIBACTCS
JENCTBUE, KOTOPOE MO TEKYIIEMY S3bIKY IMOJIb30BaTENs 3arpy’kaeT B IN100anbHOE
XpaHWINILE OOBEKT cloBaped AJii KOHKPETHOIO S3bIKa MO K4y U3 00BeKTa
locale. B cinyyae cMeHbI si3bIKa B II100abHOE XPAHWINILE 3arpy>Kat0TCs HOBBIE
CJIOBapH, YTO 0OECIIEUNBAET CMEHY fA3bIKA.

CaMu cioBapu KaXIbli KOMIIOHEHTOM, KOTOPOMY OHH HEOOXOAMUMBI,
noiyyaeT B (GyHKIMU mapStateToProps () U3 riao0aJbHOrO XpaHWIHINA MO
KJIIOYY, KOTOPBIA OTAAET CIOBapb, HEOOXOIUMBIA JAHHOMY KOMIIOHEHTY. Takum
o0Opa3oM, AJig KaXJ0ro KOMIIOHEHTa, KOTOPOMY HEOOXOJMMO HaJIU4He CIoBaps,
3TOT CJIOBaphb MEPENAETCA B PropsS, OTKYyJAa KOMIOHEHT MOXET €ro W3BJIEKaTh,
UCIIOJIb30BaTh M MpPH HaJO0OHOCTH mepenaBath Mo BHpTyaibHOMy DOM-nepeBy

Jajbllle.
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ITomumo 3tOro0, B Aupexkropun shared pacnojaraerca nanka styles. B
Hel XpaHATcs riao0anbHble HACTPOUKU CTUJIEH JJIS BCETO MPOEKTa, NIl MOOMIIbHON
BepcUM U ISl Opay3epHOil Bepcur. Tak Kak B KaUeCTBE si3blKa CTUJICH B JAHHOM
npoekTe ucnosb3yercss SCSS, To 3TO JaeT BO3MOKHOCTh B JJAHHBIX TJ100abHBIX
¢aitnax 3amaBaTh 17100aTbHBIEC IIBETOBBIE IEPEMEHHBIC, TMCATh MEANA3ATPOCHI JIIS
U3MEHEHUs1 MpPU(TOB, a TaKKe OMHUCHIBATh TNTOOAIHHO YacTO BCTPEUAIOIIUecs B
npoekte aHuManuu [16]. B mampHeimieM g0CTaToduHO B JIFOOOM  JPYrom
KOMIIOHEHTE B (haiiyie CTUJIEd HMMIOPTUPOBATH JaHHbIE TI00anbHbIE (AWIBI U
JOCTYIl K MOJOOHBIX TI00adbHBIM TEpeMEHHBbIM Oyaer moiydeH. C MoMOIIbIO
moI0OHOTO TMOAXO0/1a JIETKO Peal3yeTcsl MEePEUCoNb3yeMOCTh U3aifiHa, TaK Kak
Ipyu HEOOXOJAMMOCTH MOKHO B OJHOM NEPEMEHHON W3MEHUTh LBET, U OH
WU3MEHUTCS BO BCEM IIPOEKTE.

[Tocnenneilt 0cOOEHHOCTHIO TUPEKTOpUU shared sBisercsd nanka utils,
OHAa XpaHUT B cebe pasznuyHble JaHHbIC, HEOOXOIUMBIE JIJIsT (PYHKIIMOHUPOBAHMUS
npuioxkeHus. IlpuMepomM TakuX JaHHBIX MOTYT OBITb HEKOTOpble (DYHKIIUH,
MOJIEJIH, CIIOBAPH ISl MEHIO, 3JIEMEHTHI HAaBUTAllUU, UKOHKH U T.J.

Boeimie Opima  omucaHa o0mas CTpyKTypa KIHMEHTCKOM 4acTu  BeO-
NPWIOKEHUS IO TPYAOYCTPOHCTBY. CTOUT OTMETUTh, YTO C IMOMOIIBIO MOA0OHOM
CTPYKTYpPBI JOCTHIaeTCs HE3aBUCUMOCTb M MOJYJBHOCTb apXHUTEKTYPBI MPOEKTA.
JlaHHBIN TOJIXOJ TO3BOJISIET BO BpeMs pa3pabOTKH paccMaTpuBaTh KaXAYyH €ro
4acTh, KaK HE3aBUCUMYIO €JIMHHUILY, U B TO K€ BpEMs B KOHEUHOM COOpKE MOIy4yaTh
BCETO JIMIIb TpH (aitna, KoTopble OyayT 001aaarh TOM *e (HYyHKIMOHATBLHOCTHIO,
YTO U BCE ATU €AUHUIIBI B COBOKYITHOCTH.

Jlanee CTOUT OTMETUTh, YTO B KIMEHTCKOM YacTU BEO-NPUIIOKEHHUS IO
TPYJIOYCTPOMCTBY UCITI0JIB30BAIACh uauoma GYHKIIMOHATIBHOTO
porpaMMHUpOBaHus. [[J1s1 3TOro ecTb HECKOJIBKO MPUYHH.

JavaScript mommepxuBaeT (DYHKIIHMOHAIBHBIA S3bIK. DTO 3HAYMT, YTO K
HAlMCaHWI0 Koja Ha JavaScript mpuMeHMMa B TEPBYIO OdYepellb Napajaurma
(GyHKUHMOHATIBHOTO TPOrpaMMHUpoBaHMs. JlaHHBIA A3BIK MPEAOCTABISAET BCE

HHCTPYMCHTHI JJIAA HAIIMCAHHA XOPOUICTO IMPOTrpaMMHOI0 KOJa 94€pPe3 pCain3aliuto
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GyHKIMH, KaKk MPOCTHIX, TaK W BbIciiero nopsaka. B JavaScript mo6as ¢yHkius
ABJIIETCSI OOBEKTOM, YTO MO3BOJISIET MepeAaBaTh (DYHKIMH, KaK MapaMeTphl, U
UCIIONb30BaTh MX B JIIOOOM MeCTe MpoekTa. Takxke B JaHHOM S3bIKE MOHSATHO
peanu3oBaH QyHKIMOHAT GYHKIUNA 0OpaTHOTO BBI30BAa M OOPATHBIN MOTOK JIaHHBIX
yepe3 nonooHbie pyHkiuu. Takxke ¢pyHKMU B JavaScript paboTaioT ObicTpee, ueM
KJIACChI, TaK KaK KJIacChl B JAHHOM $I3bIKE€ TIPOTPAMMHUPOBAHUS MO CYTH SIBISIIOTCS
OOBIYHBIMU (DYHKIUSIMU C IPUMEHEHUEM JIOTIOJTHUTEIIbHBIX 00EPTOYHBIX CJIOEB.

Bropoit BaxkHO# mpuunHON siBIsieTcs (QakT Toro, yto React mocteneHHO
pa3BUBaeTCAd B CTOPOHY (DYHKIIMOHAJIBLHOTO NPOTrPaMMHUPOBAHMS, TaK KaK 3TO
MO3BOJISIET UCTIOJIB30BaTh BCE MPEUMYIIECTBA HOBBIX Bepcuil EcmaScript u ero
0COOCHHOCTH CcHHTakcuca. Pa3paborumku React OTKpBHITO 3asBIAIOT O TOM, 4YTO
PEKOMEHAYIOT HCHOJb30BaTh (YHKIMOHAJIBHBIE KOMIIOHEHTHI, TaK Kak B
OMKalMX Bepcusx OUOIMOTEKM IUTAHMPYETCS TMOJHOCTBIO OTKAa3aThCsl OT
KJIACCOB M MEPEUTH TOJIbKO Ha (YHKIIMOHAIbHBbIE KOMIIOHEHTHI. DTO CBSI3aHO B
NEPBYIO OYEPEb C TEM, UYTO (PYHKIMOHAIbHBIE KOMIIOHEHTHI paboTaloT ObIcTpee
KJIACCOB, a Takke HMEIoT Oojiee TOHATHBIM CHHTakcuc. B cBoro ouepens,
pa3paboTunku React ¢ kaxmoii HOBOM BepcHEH MPeaoCTaBISIIOT MPOrPaMMUCTAM,
UCTIONB3YIOIINM JTaHHYI0 OMOIMOTEKY, BCe OOJbIIEe WHCTPYMEHTOB JJIsl paOOTHI C
(GYHKIIMOHATBPHBIMA KOMITOHEHTaMU. TakuM 00pa3oM, MOXKHO CHAeNaTh BBIBOJ O
TOM, 4TO B Onmkaiiem OyayiieM (pyHKIIMOHAJIbHbIE KOMIIOHEHTHI OyAyT MMETh
BO3MOXXHOCTh TPEAOCTABIATh (PYHKIIMOHAN KIIACCOB, HO HMMEs TOBBIIMICHHYIO B
pa3bl MPOU3BOIUTEIIBHOCTD.

N Tperber, He MeHEE BaXHOM NPUYUHOM, SBISIETCA TO, YTO
(GyHKIIMOHATBPHOE MPOTPAMMHUpPOBAHUE O0ECTeUrBAET ACKIAPATHBHBIX MOIXOJ K
pa3zpaboTke mnporpammHoro koja. Kak wu3BecTHO, JeKIapaTUBHBIN MOAXO.
o0ecrieurnBaeT XOPOIIYI0 YHTaeMOCTh KOJId, a TakKXe MPOCTOTY B H3MEHEHUH
¢dyHKIIMOHAMa, 00ECleyeHHOro 3TUM KOAOM. JlekiapaTHBHBIA MOAXOJ CTaBUT
nepe coOoi 3a1auy pelmuTh BOMPOC: YTO HEOOXOIMMO CIeNaTh, B TO BpeMsl Kak
UMIIEPATUBHBIN MOAXO0 OTBEYAET HA BOMPOC: KaK HEOOXOUMO PEIInTh 3a1auy. 13

9TOTO cJenyer, qTo HaITMCaHHC (I)YHKI_II/IOHEUIBHOFO KoJa yiaydqmiacT
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NOJJIEP)KUBAEMOCTh KOJIa, a TAKXE YIPOLIAET JUIsl MPOrpaMMHUCTOB, KOTOPHIE B
JanbHenneM OynyT paboTaTh C 3TUM KOJ0M, IOHUMaHUE HAIMUCAHHOTO.

N3  Bcero  BBIIIECKA3aHHOTO  CIHEAYyeT, 4YTO  (DYHKIHOHAJIBHOE
OPOrpaMMHUPOBAHUE  SIBJIIETCS  IMPABWIBHBIM  pPEIIEHUEM TpU  HAIMCAHUU
KJIMEHTCKOM YacTH BeO-NPUWIIOKEHHUSI MO TPYyAOycTpoilcTBy. B nanHOM BeO-
IPUJIOKEHUU (YHKIIMOHAIBHOCTh KOJa JAOCTUTAETCSA B MEPBYIO OYepelb 3a CUET
UCIOJIb30BaHUsl (YHKIMOHAJIBHBIX KOMIIOHEHTOB B paMKaX HWHCTPYMEHTOB,
NPEIOCTaBIAEMbIX pa3paboTunkamMu Oubmuoreku. Takxke Bce acmekThl BeO-
IPUJIOKEHUS, OTBEYAOIINE 32 PadOTy C JAHHBIMH, TAKXKE CTPOATCSA HA QYyHKIUSX,
KaKk TpPOCTBIX, TaK M BBICIIEr0o IMopsaka. B 1aHHOM BeO-IpUIIOKEHUU
UCIIOJIb30BAIMCh TOJBKO UMCTHEIE (PYHKLIMH, TO €CTh OHU NPHUHUMAIOT B ce0s
HEKOTOpBIE MapaMeTpbl U pabOTalOT TOJBKO C HUMH, HE MEHSSI CBOE OKPYXEHHE
[17]. Tlpm HEOOXOIMMOCTH W3MEHHTH OKPYKEHHE HWCHOIB3YIOTCS (QYHKIHH
BBICILIETO TIOPSI/IKA, KOTOpPbIE BBI3BIBAIOT BHYTPU ce€0s1 (QYHKIUH, KOTOPbIE
NIEPENAIOTCS KAaK apryMeHThl. Takke JaHHBIM MTOAXO0J MO3BOJSET PEIIUTh OJHY U3
CIIOKHEHIINX 3a7a4 JAaHHOTO BEO-TIPWIOKEHUS — H3MEHATh (PYHKIMOHAI B
3aBUCUMOCTH OT pOJIEM IOJIb30BATENsl, HE BHOCA CEPbE3HBIX H3MEHEHUN B
YUTAEMYIO CTPYKTYPY MPOEKTA.

JlaHHbIi pe3ynbTaT ObUl JOCTUTHYT CIAEAYIOIIUM MPOTPAMMHBIM PEIICHUEM.
Br13BanHbIil Moaynb 3a0upaer u3 ri100aibHOr0 XpaHWIKIIA POJIb MOJIb30BaTEeNs,
MOCJIE YEro BbI3bIBAET HE caM KOMIIOHEHT, a JeKopaTop HaJ JaHHbIM
KOMIIOHEHTOM. B pmexopaTop B KayecTBe apryMeHTa IIEpefacTcs pPoJib
nosib3oBaTens. [lanee B mexopaTope TeKylllas pojib MCHOJb3YETCS KakK KIIHoY,
3HaYEHUEM K KOTOPOMY SIBJISIETCS HEOOXOAMMBIN KOMIIOHEHT, KOTOPBIN pean3yeT
byHKIIMOHAJ, HEOOXOAMMBIH TaHHOMY ToJb30BaTeio [18].

Takum o00pa3om, [JOCTUraeTcsi TOCTaBJIEHHAs Ielb 0€3 H3MEHEHUI
CTPYKTYpPBI MPOEKTA U €€ YCIO0XHEHUS. Jl[aHHOE pelIeHHEe MO3BOJISIET, UCIOJIb3YS
(GyHKUIHMOHATIBHOE MPOrpaMMHUPOBAHHUE, MEpeonpeneisaTh (YyHKUUOHAT Ui
MOJIB30BATEJICH pa3HbIX POJIeH, MPUMEHSSI IeKopaTophl. TakuMm oOpa3om, oOmmii

NpPOrpaMMHBIM ~ O0BEM  MPOEKTa  MPAKTUYECKH  HE  HU3MEHSETCS,  HO
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MIPOU3BOJUTEIILHOCTh BO3PACTAET B pas3bl MO CPABHEHHIO C TEM, €CIH Obl ObLI
WCIIOJIBL30BaH JIIO00M HWHOW TMOJXO0J, HE TNOCTPOCHHBIM Ha (YHKIIMOHATHLHOM
[IPOTPaMMHUPOBAHUH.

Taxxe B BeO-TIPUIOKEHHH MO TPYAOYCTPOMCTBY aKTHMBHO HCIOJIB3YIOTCS
HOBEHIIME BO3MOXKHOCTH, IpeaocTtaBisgembie React 16.8, Takme kak hooks.
HUcnons3oBanne useState (), useEffect (), useReduce () NDO3BOIIET
J0OMBAThCS TOTO ke (PYHKI[MOHAJA, YTO U paHee KOMIIOHEHTHI, peaIM30BaHHbBIC
kiaccamMu. OTKpBIBAIOTCS. BO3MOXXHOCTH  JIJI1  MCIOJIb30BAHUSl  JIOKAJIBHBIX
COCTOSIHUM, METOJOB >KM3HCHHOI'O IIMKJIa KOMIIOHEHTOB M Ja)K€ COOCTBEHHBIX
XpaHWIWI] KOMIIOHEHTOB. Bce 3Tm mpewmyiiecTBa AOCTUTAIOTCS Oyaromaps

(GYHKIHMSAM U UX aKTHBHOMY Pa3BHUTHIO U momyJ/isipu3anuu B EcmaScript u React.
2.9. CiioBapu JaHHBIX

Jist obecrieuenuss GPyHKIIMOHUPOBAHUS CEPBEPHON YaCTU BEO-TPUIIOKEHHUS

HEOoOX0oMMMO ObLIO peanu3oBaTh 29 ciioBapedl JaHHBIX, IIOKA3aHHBIX Ha

pucyske 44.
SCHEDULES RESPONSES SITE TYPES RESUME STATUSES RELOCATION TYPES VACANCY STATUSES TRAVEL TIMES
A SKILLS BUSINESS TRIP READINESS DRIVING LICENSE TYPES CURRENCIES
§om £ o EIRT] B Y
=05 AREAS
1 d FS
= |
LINES L
e . 2|
= El
METRC
EFMigrations History EDUCATIONAL LEVELS EMPLOYER TYPES GENDERS EMPLOYMENTS
STATIONS 7 Mgrend (It 1. 1. CI
1 d FS
El
LANGUAGE LEVELS LANGUAGES =09 SPECIALIZATIONS =05 INDUSTRIES
1w 1w T s 1w s
- et b

Pucynok 44. Vcnionb3yemble CIOBapH JaHHBIX

Kak BUIHO Bce ciloBapu, KpOME TE€X, UTO OTHOCATCS K MECTOIOJIOKEHUIO,
ABJISIIOTCSL TPOCTBIMU CTPYKTypaMH, B COCTaB KOTOPBIX BXOJIUT OT 2 10 5

aTpuOyTOB.
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2.9.1. CnoBapb «Areas»

CnoBapb COJIEPIKUT UEPAPXUUECKYIO

CTIPYKTYpPY

BJIOKCHHBIX

reorpaduueckux o0bexToB. [Ipumep 3amucu B TakoM CTPYKType MPEACTAaBICH Ha

pucyHke 45.
I"Iidl"l: "113"{
"parent id": null,
"name": "Poccua",
"areas": [
{
I"Iidl"l: I"I:I_62OI"I ;
"parent id": "113",
"name": "Pecnybnmxa Maprmi 3ma"
"areas": [

{

Pucynok 45. @parMeHT CTpYKTYpbl CIPABOYHUKA Areas

2.9.2. CaoBapb BAJTOT

I"Iidl"l: ll4228l’l(
"parent id": "1l620",
"name": "BumnoepaToso",
"areas": []

I"Iidl"l: l11621",
"parent id": "1620",
"name": "Bomxck",
"areas": []

I"Iidl"l: l11622"(
"parent id": "1620",
"name": "3peguroso”,
"areas": []

-

CroBapb COJEPKUT TIEPEYEHb BAJIIOT C KOJOBBIM O00O3HAYCHUEM U

a00peBuaTypol, B TOJIe rate COJIEPKUTCS OTHOIIECHHWE OJHOTO POCCHHCKOTO

pyOnst K equHuLe BamoThl. [Ipumep 3amucu B TakoW CTPYKType MPEJCTaBIEH Ha

pucyHke 46. 3HadeHHME in use SBIMETCA JOTMYECKMM (DIaroM M oTpakaer

BO3MOKHOCTbH HCITOJIb30BAaHUS 3TOM BaJIIOTHI AJIs1 YKa3aHus Sapa6OTHBIX miat. Ha

JaHHOM JTallC pa3BUTHUSA Be6-HpI/IJ'IO)K€HI/I$I NOAACPKUBAIOTCA TOJIBKO JOJUIAPBI U

poccHiickue pyOoIIH.
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l'lidl'l: l'l'?l'l(

n COde ll: llRUR" ;
"abbr": "py6.",
"name": "PyBmam",
"default": true,
"rate": .
"in use": true

.

{

l'lidl'l: "8" ;
n COde ll: EIUAH" ;
"abbr" . Li] l—‘pH . Li] .
"name": "I'puBHH",
"default": false,
"rate": .
"in use": false

s

{

l'lidl'l: "9" ;
n CDde ": llUSD" ;
llabbr": l'lUSDll ;
"name" : "Jommapwm",
"default": false,
"rate": ;
"in use": true

Pucynok 46. ®parMeHT CTPYKTYpPbI JaHHBIX CIIPABOYHUKA BaJIOT

2.9.3. CaoBapb cepbl IPOMBIILIEHHOCTH

CrnoBapb COAECPKUT UEPAPXUUYECKYIO CTPYKTYPY UHAYCTPUU COBPEMEHHOTO

MMpOU3BOACTBA W BXOAAINMEC B HHX HAIIPABJIICHUA. HpI/IMCp 3allUCH B TaKoOM

CTPYKTYyp€ MPEJICTABIICH HA PUCYHKE 47.
{

"idll:
"name" : "l[lepeBO3KM, JAOTMCTHMKAa, cKian, B3IO",
"industries": [
{
FELE
n nm.n n
name" : "ApToMOBIMIIEHEE HepeBos3ku",
"parent id":
} r
"idll:
"name" : "Mopckme, pedHHE NepeBO3KU",
"parent id":
b,
"id" -
"name" : "TpaHCHOPTHO—JIOTMCTUYe CKMe KOMIIJIEKCEH

"parent id":

"id":s,

"name" : "ABManepeBO3KM" ,

"parent_id":

Pucynok 47. @parMeHT CTPYKTYpbl ClIpaBOYHHKA c(hepbl MPOMBIIUIEHHOCTH
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2.9.4. CaoBaphb crnienuajan3anuii
CrioBapb COIEPKUT MEPAPXUUYECKYIO CTPYKTYPY DPa3JIMUHBIX HaIpPaBICHUI
Ou3Heca W BXOJAIIMX B HUX cnenuanuzanuid. [IpuMep 3anucu B TakoW CTPYKType

MPE/ICTaBIICH Ha pUCYHKe 48.

"id":60,
"name" : "Ilpomaxit" ,
"specializations™: [
{
"id":61,
"name" : "SyexkTpoTexHuueckoe obopynoBaHMe, CrReToTexHMKaA",
"laboring":false,
"parent id":60

"id":62,

"name" : "Xymmaeckasa OpoOoykKUmMAaA",
"laboring":false,

"parent id":60

"id":63,
"name" : "CeprHudmuranmua”,
"laboring":false,
"parent id":60

by

Pucynok 48. @parMeHT CTPYKTYpPbI CIPaBOYHHUKA CPepbl MPOMBIILIEHHOCTH

2.9.5. Unuumanu3anusi cjioBapei

[Iporiecc  wHUNMaNM3alUM  cjaoBaped  TpeOyeT  IOoCien0BaTeIbHOTO
oOpareHus K pa3HbIM KOMIIOHCHTAM CEPBEPHOW YacTH BEO-TPHIIOKECHHS, YTO
noApoOHO TI0KAa3aHO B JuarpamMMme I0CeI0BaTeIbHOCTH, MPEICTABICHHON Ha

pucynke 49.

interaction VHMUManuzaUmA cnpaBoUHUKoE )

Knuent Mukpocepeuc cnpaBoYHWKOB lWnHa cobbITrii Mog Ha 0GHo pocep 1

11 : 3anpoc Ha MHUUMANM3ALMID |
h >

2 : 3arpyska JSON chaiinos c gasHbIMK
3 : VHuumanusauna cnaposouHukoe n3 JSON

6 : Pacceinka coBLITHA MUKDOCEDEWCAM

i 41 PesynbTar MHULMaNM3aLmM | |_|
’ ! : T MHuynannaaums cnpasoYHnKoB

5 : OTNpaBka CoBbLITUA MHNLUMANM3ALUN B OUepeds
|

Pucynok 49. Mannmanu3amnuu cripaBOYHUKOB
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2.10 DkcnmopT MoJIb30BaTEIbCKUX TAHHBIX

BeO-npunoxenne uMeeT BO3MOXKHOCTh SKCIIOPTUPOBATH JaHHBIE O PE3IOME
W BakaHcusax B (aitnel  dopmata PDF.  Jlng peanusanuu  JTaHHOU
(GYHKIMOHAJIBHOCTH  UCIOJNB3YEeTCS CEpBUC JjSreport, KOTOPbIA HUMeEeT
BO3MOXHOCTh 00OpabarbiBath HTML-cTpanuisl n reHepupoBaTh Ha MX OCHOBE
PDF-daitnsr [19].

DKCIOPT pe3toMe MM BAKAHCUHM COCTOUT U3 CJIETYIOIINX 3TAIOB:
1. KiueHT oTnpasiisieT 3anpoc Ha HKCIOPT.
2. [Toarpyxaercs madnon hpopmara CSHTML, orobpakaroniuii CTpyKTypy
koHeyHoro PDF-@aitina.
[Toarpyxaetcs TpeOyemasi BakaHCHUs1/pe3IOME.
[Ta6ton cshtml 3amotHsIeTCS JAHHBIMU O BaKaHCHH/PE3IOME.
[Tomy4yennslii mabdnoH npeodpazyercs B ko B popmare HTML.
[TosryueHHBbIH 11a0JI0OH OTHPABIISAETCS CEPBUCY JSreport A SKCIOopTa.

Jsreport Bo3Bpaiiaet pe3yabTat 00pabOTKH B BUJI€ MOTOKA OANTOB.

© N o O Bk~ W

B cnienmanbHblil ciioBapb J00aBIsAETCS 3aUCh B JOpMaATE «yHUKAJIbHBIH

uaeHTUuUKaTop ¢aiina — MOTOK JJIs CKAaUWBaHUS).

9. Knuenty ornpasisieTcst yHUKaIbHBIA UACHTU(UKATOP ISl CKAaUMBaHUS
datina.

10. KinueHt oTnpasiser 3anpoc Ha ckauuBaHue (aiisia mo uaAeHTU(PUKaTopy.

11. N3 cnoBaps o uneHTUGUKATOPY MOATPYKACTCS TIOTOK JIJIs1 CKAYMBaHUS
daiisnia 1 OTOPaBIAETCS KIUCHTY.

12, KineHnT ckaunBaeT UTOTOBBIN (paiii.

Pa3Ouenue mporecca Ha 2 3ampoca peaju30BaHO C LEIbI IOBBIILICHUS
OT3BIBUMBOCTH IOJIb30BATENBCKOTO MHTEpPeiica. 3ampoc Ha IKCIOPT MOXKET OBITH
ACUHXPOHHBIM, YTO MO3BOJHUTH MOJIb30BaTEIIbLCKOMY HMHTep(deiicy pearnpoBarh Ha
JEUCTBHS TOJB30BATENSl B TEUEHUE BCEr0 MpoLEcca 3KCIopTa. JTal 3arpy3Ku
¢aiina TpedyeT CHUHXPOHHOTO 3ampoca, MO3TOMY 3alpoC OTHPABISIETCS YKe MOCe

noyiHoM ToToBHOCTH PDF-(aitna k 3arpyske. s moHUMaHWsS KOMIIOHEHTOB,

99



3aJefICTBOBAaHHBIX B TMpOIlECCE JKCIOpTa, OblJa MOCTPOCHA
KOMIIOHEHTOB, TIPeIcTaBjIeHHas Ha pucyHke 50.
jsreport.AspNetCore Maxet <
SosmoRHoCTD % RazorLight Maser, )
""""" 0TNpaBnATL 3anpoc _ SEICACCTaBARIONMM
K jsreport Ha akcnopt BO3MOXHOCTL
¢patna HTMLePDF| | el npeo6pasosbIBaTh
dhaiinel cshtml 8

Q

IJsReportMVGService

@

IRazor(ightEngine

% Resume.Export.dll

Buénuoteka,
coAepxawas
MHCTPYMEHTBI
3KCnopTa peziome

jsreport

Qo

Be6-cepenc
ﬁﬂﬂ 3KcnopTa
TML 8 PDF

html, 3anonHas ux
HEOBXOAMMBIMA
AaHHbIMK

[nagHbiii Mogy/b
nogcucTembl
pacoTLl ¢ pestome

auarpamma

IResumeExporter

[5

LWa6noH 3kcnopTa B (hopmare cshtml

Resume.APLdIl
ResumesTContext
Resume.Db.dll Buénuotexa,
| cofiepxawan

OTUKY pacoThl
C XpaHunuuiem
pesiome

Pucynok 50. [Iporecc sxcniopta pesrome

VyureiBasg OOJBIIOE  KOJAYECTBO

3aJIEICTBOBAHHBIX

TUTS

IKCTIOPTa

KOMIIOHCHTOB, 6yz[eT IIOJIC3HBIM IIOCTPOUTHL AHAIr'paMMy, OIIMCBIBAIOIIYIO ITIOTOKH

JAHHBIX Mexay HTuMu KommnoHeHTamMu. CootBercTBytomas DFD-muarpamma

Ipe/ICTaBlIeHa Ha PUCYHKe S1.

100



GUID anac

Monb3osate b
CUCTEMBI

MoacucTema sKcnopTa pesiome/
BaKaCHCHIA

Monb3oBaTenb [ JHCNOpTMpOBaHHbIN daiin
CUCTEMBI

3anpoc Ha cKaunBaHue,
GUID daiina

3anpoc Ha IKCcnopT

Co3AaHmMe 3anpoca Ha
3IKCNopT

OTnpaska 3anpoca Ha

Xpauunuue pesiome/ 3arpysky ¢aiina

BaKaHCUiA

M aeHTUPUKATOp 0BBbEKTa AN1A IKCopTa

Penpep Tekcta HTML

M3 WabnoHa W AaHHBIX
o] peamme/BaHchm

KauMBaHUA
Pesiome/BaKaHcHA

ﬁ‘

lWa6noH gnAa skcnopTa

XpaHunuuLe wabnoHos
ONA 3KCnopTa

MoToK Ana ckaumsaHua daina

HTML-wabnoH Xpanunmiue

MHOpMaLuK o
npoLecce sKcnopTta
wabnoHoB

KcnopT HTML-
wabnoxa e PDF

3anvce 0 cooTBeTcTBnuK GUID j
M NOTOKA N4 CKauMBaHWA daiina

PI/ICYHOK 51. TIloroku JaHHBIX MCKIY KOMIIOHCHTaAMU Be6'HpI/IJ'IO)KeHI/I$[ IIpU 3KCIIOPTE

BeIBOABI 1O IJ1aBe

B nanHom pasznene, MOCBAIICHHOMY pa3paboTKe BeO-MPUIIOKEHUS, ObLIN
pacrmpesienieHbl 3aJaud MEXIy Yy4YacTHUKaMu pa3pabOTKH, ACTAIbHO OIHCaHa
apXUTEKTypa CEPBEPHON M KJIMEHTCKOM YacTH, B TOM YMCJI€ OMUCAHUE TpoIlecca
dbopmupoBaHUsS © Tepexona K MUKpocepBucaM. Kaxmpiii  MUKpOCEpBHC
MPWIOKEHUST OBLT MOAPOOHO OMKCAH C YKa3aHUEM HCTOJIb3YEMbIX MPOTPaMMHBIX

CYHIHOCTCﬁ, JaHO IMMOsICHCHHEC IO BO3MOKHOCTH 3KCIIOPTAa JaHHBIX.
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I'naBa 3. AHaJIM3 pe3yJIbTATOB Pa3padoTKU BeO-NPUIIOKEHUS
3.1. MeTpuUKH NPOrpaMMHOI0 Koaa

Berpoennnie B Visual Studio cpencra aHanmsa koma ObUIM IPUMEHEHBI K
HUCXOJHOMY KOy CEpPBEpHOM YacTH, B pe3yabTaTe dYero OBbLIM IOJyYEHBI

CICAYIOIHUEC JaHHBIC.

° Conepxut 172976 ctpok kona.

) Nunexc ynoodcrBa momgaepxku — 91,97 %.
o Cno>XHOCTh OpraHU3AIMH IUKJIOB — 2,86.
) ['my6una macnemoBanus — 2,05.

) BzaumozasucumocTs kiaccos — 8,04.

Oxkono 30 % komoBO# 0a3bl COCTABUII CITY>KEOHBIN KOJI, T€HEPUPYIOLIUKCS
aBToMatnyecku. OObeM Koaa OOYCJIOBJIEH CIIOXHOCTBIO IMPEIMETHOM obsacTy,
OOJBIINM KOJTHMYECTBOM CIIOKHO B3aUMOJICHCTBYIOIIMX MPOrPAMMHBIX CYITHOCTEH,
OCOOEHHOCTSIMM MHUKPOCEPBUCHOM apXuTekTypbl. HAekc yao0CcTBa MOANEPKKH
cocraBui Oosee 90%, 4To sABIsSETCS KpailHe BHICOKMM IOKa3aTesleM, O3HAYaOLIUM,
YTO TOJIyUY€HHAsi CHUCTeMa SIBISIETCA THOKOW W TOTOBOW K MOAUPUKAIMIM U
paciiMpeHno. JTOro yAajloch JOCTHYb Ojaroaapsi MCHOJb30BAaHUIO IMAaTTEPHOB

MPOEKTUPOBAHUS U UCTIOIB30BaHUS THOKON apXUTEKTYPBHI.

3.2. CpeacTBa HenpepbIBHON UHTErPallUN

TeamCity sBnsieTcss MHOTO(YHKIIMOHAIBHBIM CEPBEPOM  HEMPEPHIBHOM
WMHTETpAallMd W HENPEPBIBHOM JTOCTaBKM MoxayJien. llo3Bomser co3maBaTh
KoH(Urypanuu isi aBTOMAaTU3MUPOBAHHON COOpKM U MyOJIMKalUM TPOEKTa Ha
KOHEYHBIX cepBepax. MiMeeT BCTPOEHHYIO MOAJEPKKY TPUTTEPOB, PEarnpyroIInx
Ha W3MCHEHHUs B BETKax git-perno3uTOPHEB W 3aIyCKAIOIIUX TPOIlecC COOPKH U
nyOJIMKauyd B aBTOMAaTUYECKOM pEXUME, Ha PHUCYHKE 52 TMOKazaH Mpoliecc

cpabaTbhIBaHUs TPUITEPA ABTOMATHYECKOW COOPKH.
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Hide successful configurations Configure Visible Prajects

22 JobObserver

O Build Run .
# &2 Success No changes 20 hours ago (5m:01s)

O Build (1) Pending (1)| = Run .
#1 &2 Success | = No changes|< one day ago (2m:39s)

O Down Pending (1) | = Run | .
#2 ) Success | ¥ rsengo42 (2)| = 23 hours ago (1Tm:31s)
Full Rebuild Mo builds to display Pending (3)| = Run |.

O Restart Pending (1) Run | .
¥ ¥ Success | ¥ rsengo42 (2)| = 23 hours ago (1m:31s)

Pucynok 52. Be6-unrtepdeiic TeamCity

Kak BuaHO U3 puCyHKa BBbIIIE, IPU BHECEHUH U3MEHEHUN B MCXOIHBIN KOJ

ObLJIa OCYIIECTBIIEHA aBTOMAaTHUYECKas epecOopKa MpOeKTa.

3.3. CpeacrBa ynpaBJjieHUsI KOHTeliHepaMu

Portainer — »93T0 cHcremMa ynopaBieHuss ~KoHTedWHepamm — Docker,
npenocTapisitomas  rpadudeckuii  uHTepdenc Ui MOHUTOPHHIA  COCTOSIHUS
KOHTEHWHEPOB, YIPABICHUS UX KU3HECHHBIM IIUKJIOM, MPUBA3KAMH KOHTEHHEPOB K
pEAIBHOMY XOCTY M MOHUTOPHHIA COCTOSIHHSI XOCTa, HA KOTOPOM HCHOJIb3YETCS
cucrema Docker-konteitnepoB. Ha pucyrke 53 noka3aHbl HECKOJIBKO 3aITyIIICHHBIX

KOHTEHHEPOB.
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&= Containers

Q search...
State |2 uick

O Name Filter Yl 3ctions
[ offsfbcf28279070_proxy_1 m EO &
[ offsfbcf28279070_apigw_1 ) sow
[ bffsfbcf28279070_login.api_1 m 5O
O bffsfbcf28279070_moodile api_1 Y sow
[J offsfbcf28279070_resumes.api_1 m EO
[0 bffsfbcf28279070_employers.api_1 m B O e
O bffsfbcf28279070_educationali... m B O«
O bffsfbcf28279070_careerdays.api_1 m BE O .
D bff8fbcf28279070_dictionaries.api_1 m B O l«
[0 bffsfbcf28279070_vacancies.api_1 m B O |«

N
I

Stack

bff8fbcf28279070

bff8fbcf28279070

bff8fbcf28279070

bffgfbcf28279070

bff8fbcf28279070

bff8fbcf28279070

bff8fbcf28279070

bff8fbcf28279070

bff8fbcf28279070

bff8fbcf28279070

M Columns & Settings

e J <+ Add container

Image

nginx:latest

eshop/ocelotapigw:latest
jobobserver/login.api:latest
jobobserver/moodie.api:latest
jobobserver/resumes.api:latest
jobobserver/employers.api:latest
jobobserver/educationalinstitutions_api:latest
jobobserver/careerdays.api:latest
jobobserver/dictionaries.api:latest

jobobserver/vacancies.api:latest

Pucynok 53. Be6-untepdetic Portainer

Created

2019-05-26 01:23:4¢

2019-05-26 01:23:3(

2019-05-26 01:22:2¢

2019-05-26 01:22:2¢

2019-05-26 01:22:2¢

2019-05-26 01:22:2¢

2019-05-26 01:22:2¢

2019-05-26 01:22:2¢

2019-05-26 01:22:2¢

2019-05-26 01:22:2¢

Kak BuHO U3 priCyHKa BBIIIE, OBLIO yCTenHo 3amyiieHo 10 KoHTeitHepoB, B

KaXI0M U3 KOTOPBIX pa60TaeT OTI[GJ'II)HBIﬁ MHUKPOCCPBHUC.

3.4. CpeacrTBa JOTHpPOBaHUS

Seq — aTo cucTema IeHTPATU30BAHHOTO CTPYKTYPUPOBAHHOTO JIOTUPOBAHUS,

ucnojsdyemas Bmecre ¢ Serilog [20]. IlpencraBasier coboit REST-cepsuc,

xpansimuii Janasie B BetpoenHo NOSQL CVYBJI. Mcnonbk3yercs Ha JIOKadbHBIX

MallhHaxX U CCPBEpax ¢ HU3KUMHU BLIYHUCIIUTCIbHBIMHA MOIITHOCTSAMM, TaK KaK MCHEC

TpeboBareneH k pecypcam. Ha pucyHke 54 MOXHO O3HAKOMHUTBLCS C JIOTaMH BeO-

IMPUIIO0KCHUA, CO3JaHHBIMHA CUCTEMOU JIOTUPOBAHUA Seq
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Seq ¢ Personal v events

C|loo|as|v

26 May 2019 18:32:24.379 Request finished in 0.8723ms 404

Eventv  Level (Information) v  Type (0xB7C77741) v  Retainv  Raw JSON

v X ConnectionId @HLN17P3Q@1°9N

v X ContentType

v % CorrelationId

v %X ElapsedMilliseconds 2.8723000000000001

v X EventId {1d: 2}

v % HostingReguestFinishedLog Request finished in ©.8723ms 404

v X RequestId @HLN17PJQ@19N: 0000eeel

v X RequestPath /

v X SourceContext Microsoft.AspNetCore.Hosting.Internal.liebHost

v X StatusCode 404
26 May 2019 18:32:24.379 requestld: OHLN17PJQ0O19N:00000001, previousRequestld: no previous request id, message: Error Code: UnableToFindDownstrea...
26 May 18:32:24.379 requestld: OHLN17PJQ019N:00000001, previousRequestld: no previous request id, message: Failed to match ReRoute configuratio...
26 May 2019 18:32:24.379 requestld: OHLN17PJQ019N:00000001, previousRequestld: no previous request id, message: DownstreamRouteFinderMiddleware ...
26 May 2019 18:32:24.378 Request starting HTTP/1.1 GET http://31.211.116.12/ 0
26 May 2019 18:31:29.982 Request finished in 2.7415ms 200 text/html
26 May 18:31:29.982 Sending file. Request path: '/index.html'. Physical path: '/app/ClientApp/build/index.html’
26 May 18:31:29.980 Request starting HTTP/1.1 GET http://31.211.116.12:5105/favicon.ico
26 May 18:31:28.066 Request finished in 0.8518ms 304 text/html
26 May 18:31:28.066 The file /index.html was not modified

26 May 2019 18:31:28.065 Request starting HTTP/1.1 GET http://31.211.116.12:5105/

Pucynok 54. XXypHan cuctemsl J0rupoBaHus Seq

3.5. CpeacrBa ynpaJjieHUsi 0pOKepoM COO0OIIeHUIH

Hcnonp3yronuiicss B mpuiioxkeHun Opokep cooOmienmii RabbitMQ wumeer
peanu3anuio BeO-KJIMEHTa, MO3BOJISIONICTO B PEaJbHOM BPEMEHH YBUICTh
3amylieHHbIE OYepend, COOOMIEHHs B OYepeasxX, HX CTaTyC W JPYryio
unpopmarmio. Ha pucynke 55 B BeO-kauente RabbitMQ mokaszaHbl HECKOJIBKO

3aIyIICHHBIX OYE€PEACH.
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BhRabbit

3.7.14 Erlang 21.3.5
Overview Connections Channels
Queues
v All queues (7)
Pagination
Page| 1 v | of 1 - Filter: Regex ?
Overview Messages
Name Features State Ready Unacked
Career Days D idle 0 0
Educational Institutions D idle 0 0
Email Notifications D idle 0 0
Employers D idle 0 0
Identity D idle 0 0
Resumes D idle 0 0
Vacancies D idle 0 0

Exchanges m Admin

Message rates

Total incoming deliver / get ack

Pucynok 55. Be6-untepdeiic RabbitMQ

+/-

Kax BHUIAHO N3 PUCYHKA BBIIIC, JTJIA KAXXI0I'0 U3 7 MHUKPOCCPBHUCOB 3allyIICHA

OT/IeJIbHAsl O4epe/lb COOOIICHUIA.

3.6. DKCNOPT NMOJIL30BATEJILCKUX JaHHBIX B popmaTt PDF

Omuon

n3

BO3MOKHOCTEM

IMPHIIOKCHUA

ABJIACTCSA

IKCIIOPT

noJib3oBaTeNbckux ¢ainoB B PDF-dopmar, npumep sxcnopta BakaHCHUU MPUBEICH

Ha pUCyHKe 56.

Beayummii pazpadoruuk

Orzten paspaborku TITY

JononuurenbHas uupopmaus

Ka‘rcl'opmi BOJMTE/ILCKHX IIpaB

Topoxn
Viuna
Homep 31anns

Creumanusanus

Hanuume rpancnopra
B.llil;leHllC A3bIKAMH
Tun 3ausTocTn
3apabotrHas 1u1ata
Bamora
Pacnucanue

Hasbiku

Cdepa nestelbHOCTH

Tomcexk
Cogerckas
84/3

[Tporpammuposanue; HuTtepHer-TeXHONOrHH

Her
Aurmiickuii: intermediate
Tonnas zansrocTs
100000-150000
pyo
ITonuelii 1eHb
Asp; .Net: Js; React
IT

Pucynok 56. DkcnioptupoBanHas B popmar PDF BakaHcus
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3.7. KoMIIOHEHTBI KJIMEHTCKOT0 MPUJI0KEHUS

3.7.1. KOMIIOHEHT perucTpanyy HOBOIO MOJIb30BaTeJIsl

JUis  peructpallMd HOBBIX IIOJIb30BaTeleil ObLI CO31aH  OTIEIbHBIN
KOMIIOHEHT, MPOJEMOHCTPUPOBAaHHBIM Ha pucyHke 57. KoMIOHEHT mno3BoJsET
BBIOPATh MOJIB30BATENO POJb, YKA3aTh JAHHBIE JJII aBTOPU3ALMU U KOHTAKTHYIO

nHpopMmaruio.

Job Observer

Couckartens v

Cowuckartens
MeHepkep 0Opa30BaTensHOMO yYpexaeHna

MeHemxep KomnaHun

[anun

Pucynok 57. BeG-popma co3nanus HOBOM yueTHOM 3amucu

B BeG-dopme 3Be3104KOi MOMeUeHbI 00s3aTeNbHbIC JIsl 3aOJTHEHUSI OJIs,

BBIOOP POJIM OCYILIECTBIISIETCS C MOMOIIbIO SelectBox.

3.7.2. KoMnoHeHT aBTOpHU3alNHU
st aBTOpHM3aIMKM  3apErHMCTPUPOBAHHBIX IOJIb30BaTENe ObUT  CO3/1aH
OTIICJIbHBIM KOMIIOHEHT, MPOJAEMOHCTPUPOBaHHBIM Ha pucyHke 58. KommoneHT

npeacTaBigeT coooi Ghopmy 11l BBOAA 3JIEKTPOHHOM MOYTHI U TAPOJIS.
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Job Observer

Ema

rsengo42@gmail.com

admin L 8

Rememberme [_]

PEMMCTPALINA -

Pucynok 58. Be6-hopma aBTOpH3anmy noiap30BaTes

3.7.3. KoMIIOHEHT JTUYHOT0 Ka0MHeTa coucKaTeJisi

JUig opraHu3anyy JIMYHOTO KaOMHETa COMCKATeNsl ObLI CO3/1aH OTAEIbHBIN
KOMIIOHEHT, ITPOJIEMOHCTPUPOBAHHBIN Ha pUcyHKe 59. B BepxHeil HaBUTanMoOHHON
NaHEeIN €CTh JIOCTYN K MPOCMOTPY Mpoduuito (aKTUBHAs BKJIaJKa Ha PUCYHKE),

pEe3I0ME COMCKATENS U MPOCMOTPY BaKaHCHH.

BEE romckun - y r——
lml nonvTexrnseckni SEIEELIIE MOV PE3IOME BAKAHCHM testatesttest ] 5: 55 BoorrceE BUATY
Bl yheercurer
. Tlonioe WA
Houwion PH
\ flon
v
Myxcxon -
Tenedon
& - aanrenass
(L]
Cair
Pou
Sannnua
Email
Homon
Oruecteo
Rara poxaenua
e

Pucynok 59. Bknajka muaHOr0o KaOMHETa COMCKATEIS
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3.7.4. KoMIIOHEHT MPOCMOTPA pe3loMe concKaTeJIsi

JUis opraHu3anuy BO3MOXHOCTU IIPOCMOTpa pE3IOME COUCKATeNsl ObLl
CO3/1aH OTACNbHBIM KOMIIOHEHT, MPOJEMOHCTpUpPOBaHHBIM Ha pucyHke 60. Ha
MIMPOKUX OJKpaHaxX (IEpCOHAJbHBbIE KOMIBIOTEPHI MU HOYTOYKH) BaKaHCUU
nokaspiBaloTcss B 2 crosbna. Ha skpaHax MOOWIIBHBIX YCTPOMCTB pa3MeTKa

CTpaHMUIbl CYIICCTBCHHO U3MCHACTCA, YTO BUIHO Ha PHUCYHKE 61.

S Tomckun
(L sty neoonns MOM PE3IOME BAKAHCHY testatest.test | 717 () SOGKTECEHLE BLIATY
YHWBEPCHTET

b
b

fporpaMMucT-cTaxep

MporpaMmmucT o

Towmck, 25 Tp Mockea, 100 Tp

a
a

BURHO BCeMy WHTEpHETY BUAHO BCEMY UHTepHETY

T 1 HOBUT T T
10-06-19 1843 3 npocMoTpoB 10-06-19 1846 3 npocMoTpos
1 HoBbiX 1 HOBBIX

b
b

ABopHUK

Mpopaseu-KOHCYNbTaHT

Canxr-lNetepbypr. 15 1p

a

Hosokyaseux 20 Tp

a

BuAaHO BCeMy UHTEpHETY BUAHO BCEMy MHTEpHETY

T A H( T AT T
10-06-19 1848 3 NPOCMOTPOB 10-06-19 1853 3 npocwoTpoe
1 HoBbix 1 HoBBIX

b
b

Takcucr

Pokosogurens npoexkTos

Kpacwoapck, 18 Tp

a

Tomck, 140 Tp

a

Buaro Bcemy uHTepHeTy BuaHo Bcemy uxTepHeTY

b T F A H( T AOTF
10-06-19 18:54 3 NPOCMOTPOS 10-06-19 1858 3 NpocMOTPoB
1 HOBBIX 1 HOBbIX

Mou pesiome BakaHcuu

Bce npasa 3aumMuiens! 1 OXPaHATCS 3akoHoM® 2019

Pucynok 60. Bkiiagka mpocMoTpa couckareiaeM COOCTBEHHBIX PE3IOMe

Kax BHIIHO, HABUTAIIMOHHOE MEHIO JTyOJMPYETCS B HIKHEW YacTH BKIIAJIKH
JUUISl TIOBBIIIEHUSI y100CTBa MCIIOIb30BaHUsl BeO-NIpHiioKeHus. B mpaBoii BepxHei
YaCTU IIPUJIOKEHHS PACIIOJNIOKEHA KHOIKA, MO3BOJIIIONIAS IPEKPATUTh CEAHC
paboThl B KayeCTBE aBTOPU30BAHHOTO MOJB30BATENsl U BEPHYTHCS HA CTPAHUILY

aBTOpHU3AIIUY.
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l TOMCKUA
I I MONUTEXHUYECKHR
M8 yHVBEPCUTET

Takcuct

A G

KpacHosipck, 18 1.p.

BuaHo BCEMY UHTEPHETY

OBHOBUTb AATY [MPOCMOTPbI:
10-06-19 18:54 3 npocMoTpoB
1 HOBbIX

POKOBOAHTenb NpoeKToB

A Ep

Tomck, 140 T.p.

BuaHo BCEMY UHTEPHETY

OBHOBUTb OATY [POCMOTPbI:
10-06-19 18:58 3 npocmoTpoB
1 HOBbIX

AOBABUTH HOBOE PE3IOME

Mpodune ‘ Haitru ‘ Mowu iy

pesiome BakKaHCuM Kapbepbl

BEPHYTbCHA HABEPX

Pucynok 61. Briragka mpocMoTpa pe3rome, MOOHIIbHAS BEPCHS

3.7.5. KoMnoHeHT NpocMOTpa BakaHCH i
N3 nuuHOoro kaOWHETa COMCKAaTelb TAKXK€ MOXET MEpPeuTH Ha BKIAJKY

MOMCKa U OTOOpaKEHUS BAKaHCHH, UTO MMOKA3aHO Ha PUCYHKE 62.

| I B ToMckun
nonnTextnsecknn SIS MOV PE3IOME BAKAHCHN testatest.test 18
M yHUBEPCUTET

BOCKPECEHBE . A
16.06.2019 ool

Meremxep no npoaaxam Or 50 000 py6. |
KoHcynsTalum no Bonpocam Kynnu-npofasu  apexasl. Ouexka NoaGop 0 npocmoTpos. Bam o,

He HY)KHO UCKATb KNHEHTOB, COBEpLUATL xonounue wiiil
Yenakue paboTaTs U AOCTORHO 16 cebe. O T yCTHaA peub. MpuseTcTyeTcA

ONLIT B Nponaxax. kopuanieckoe oﬁpaaoaame He rpeoyevcanl
X 1 ok

|
M p no np Be6 cep OT 30 000 py6. |

2 OB Ky
MpoaaeaTte BeG-CEPBUCH ITO HECNIOKHO — BCeMy HayuuM. U3 8 yacos paboTbl 2-3 yaca obujaica no TenedoHy ¢ knueHTamu. Mol
Hayuum eecTu Baly aaHHbIX 0 KnueHTax. OnbIT 06WweHus: He obA3arensHo e pabote. C Mamoil, noapyroi unu e knybe no.

Tokazats ko

Cneunanuct no NPAMbIM Npoaaxam Or 40 000 py6.
n AnA i Ci KoHcynsTMpoBaThL KNUEHTOB Mo Pp———
BaHKOBCKUM NPOAYKTaM 1 ycnyram. MoMoraTe KNUeHTam B o&opmnewm
Yieews co3nasarh c Bbi [DIONFOCPOUHbIe m
onsIiT paboTsl B cchepe NpoAak (TOproesiM NPeAc c areHToM,

JTKNMKHYTHCA  TlOKA3aTE KOHTAKTS
Boawrens Takcu 50 000 - 70 000 py6.

|

ToaGOp MHAMBUAYANLHOTO PaBOYEro rpacuka ANA BOANTENA, - IKOHOMUYHLIA PACXOA TONNNBA, BCE ABTO Ha rady. - 3aCTpaxoBaHHbIe é

aTo. - MomMoLs OT MeHeKepos B pabore.

BoauTensckoe yaoctosepenue kateropuu B co ctaxem 3 rona v Gonee |

JTKNMKHYTHCA  [Mokasar TaKT |

T T B B Ty T Ve g S e e S P e o o g P S, P S P e S
Pucynok 62. Criricok BakaHCHIA ISl COMCKATENS
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3.7.6. KomnoHeHT 100aBiaenus «/lHeill Kapbepbi»

Jliist peasi3aliuu BO3MOKHOCTH J100aBieHus «J{Hell kapbepbD» MEHEIKepOM
y49eOHOTO 3aBeleHUs OBbUT CO3MaH OTICIbHBIM KOMIIOHEHT, ITOKAa3aHHBIM Ha
pucyHnke 63. B npaBoit HIkHEN yacTu GOpMbl €CTh MOJIE€ BBOJA MPEICTAaBICHHBIX

Ha MCPOIIPpUATHHU CHeHHaJIHSaHPIﬁ.

B E romckun

. _ ? = gropmk  TEEETE
I-I NONNTEXHUYECKUA NPO®UINL YHUBEPCUTETA MAPTHEPbI OHW KAPLEPbI JAOBABUTL IEHL KAPLEPHI test2@test.test ¥ 18.06.2019 Bbll
YHUBEPCUTET

Anpec npoeeeHns Komnasum
KpacHoapueiickan 147 Rublus, Google, Betronic, TAM
Bpewms Hauana PexomeHayembie cneuuaniauni
1400 Mporpasnvcy, Beb-paspaborumx, Tec

[lara nposeaeHuA

19.05. 2019 xov TNOBABHTH [IEHb KAPBEPb!

Viows 2019 ~
M B Cp wr M C6 Bc|

3 4 5 6 7 8 9
10 1 12 13 14 15 16
7 el 0 21 2 2
24 25 26 27 28 29 30 |

Npocwne yhusepcutera | Maprwepsl | [luukapsepsl | [lo6asuTs AeHb kapsepsl

Bce npaBa 3aumuieHsb U OXpaHAIOTCA 3aKoHoM® 2019

Pucynok 63. Be6-popma gobaBiieHrst HOBOTO «JIHS Kapbepb»

3.7.7. KoMnoHeHT 100aBJIeHHs] BAKAHCHI U MPOCMOTPa BAKAHCHI KOMIIAHUH
KOMITOHEHT, MO3BOJSIOIIMI MEHEKEPY KOMIIAaHUM IPOCMaTpUBaTh BCE

BaKaHCUU U J00aBJIsATH HOBYIO, IOKa3aH Ha pHUCyHKe 64. BusyanbHoe

IPEICTABICHUE KOMIIOHEHTA MPEACTABISET 2 OJ0Ka, B JIEBbI BBIBOAUTCS CIIUCOK

BCEX BaKaHCHIl KOMIIaHUH, B TIPaBoM — (hopma 100aBICHHUS HOBOW BaKaHCHUHU.
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l TOMCKMN#A = -
I.l NONMTEXHUYECKHUA nPOGUINL HAWTU PE3IOME MOM BAKAHCUU [IHWU KAPLEPbI test1@test.test 0356 BIDEH BLIATY

YHUBEPCUTET
{
MeHxeaxep no npogaxam Or 50 000 py6. Hascaime tpodecom el
00 epOaH Beb-paspaborunk 000 CBepBank
He MoxeLus cuaeTs Ha MecTe 1 NibuLLb No3Haears Mup. Cneunanict co Sy 3aronoeok
CPEAHUM NPODECCHOHANEHBLIM/HENONHBIM BEICLIMM/BLICLUNM @ CBEPBAHK
npor Microsoft BOIMOXHO UMEHHO Thi - TOT, KOTO M Wjent!
ﬂpoaoﬂm npe:eu'rauwu 6aHKOBCKMX NPOAYKTOB ANA paboTHUKOB
Koc KIUEHTOB No 3apabotHan nnata fopoa
GaHkoacmM npoﬂyKlaM W ycnyram. MomoraTs KnuexTam 8 ohopMneHuu
F 9 0740000 py& Kemeposo v
Onwcanne
3KcnepT o paGoTe C Kiio'ieBLIMU KNeHTa OT 35 000 py6. OnwiT 00N PHP ¢ N0 Cospemennum ppeimpopkom (Laravel, Symfony, etc). OnwT cospemennoro
X Pt C mobbm (React, Vue, Angular
BbiGparnk 0Co3HaHHO CBOW NyTs - PA3BUTHA B NPOAAKaX. MMeeTe Bbicokue - TpeGosaHua
Pe3yNLTaTe! U AOCTUKEHUA, [OTOBbI Hen (0 0ByyarsCa, @ CBEPBAHK
CBoe Bpema YuacTme & backend-paspabotke wa PHP7 (Laravel) w JavaScript (Node.js). YuacTue &
c frontend-paspaborke wa Javascript (Vue.js).
nokynatensmy. MpeseHTaunA 0GLEKTOB HEABWKMMOCTH 1 NPOBEAEHHE
NUYHBIX BCTpeY KoHcy Hawmx C uens Email
OTOBOPOB JIOBABUTH
une sberbank@gmail com BAKAHCUIO!
PaciumperHan HacTpoika

Mpodmns | Hain peslome | Mow Bakancuu | [lHu Kapbepbi BEPHYTLCSI HABEPX

Bce npaBa 3aujMuieHbl M OXpaHAITCA 3akoHom® 2019

Pucynok 64. Be6-dopma aiist mpocMoTpa u 100aBIeHUS] BAKAHCHN KOMITAaHUH

Ha pucynke 65 mnpoJeMOHCTpUPOBAHA BO3MOXKHOCTh HCIIOJIb30BaHUS
JUYHOTO KaOWHETe MEHeMKepa KOMIIAHMM C MOOWJIBHOTO YCTpPOMCTBA, a Ha
pucyHke 66 — BKJIaJIKa TMPUJIOKEHUS, MOSBISAIOMIAsACA IMOCIE NMEPEXo/ia B pa3del

«MOH BaKaHCHUHN».

Pucynox 65. MoOuiibHast BepCHsi TMYHOTO KaOMHETa MEHEKEpa KOMITAaHUT
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BEE ToMckumn
IUI NONMUTEXHUYECKUI

BB YHVBEPCUTET
Neperosopoe ¢
NnoTeHUWanbHbIMU
nokynartenamu. lNpeseHTauus
06bEKTOB HEABUXUMOCTU U
npoBefeHne NUYHbIX BCTPeY.
KoHcynbTUpoBaHUe Hallmx
K/IMEHTOB C Uenbro
3aKNKYEHUA AOroBOPOB..

ml -

- JIOBABUTL
BAKAHCUIO!

Mowu OHn
BaKaHCUK Kapbepbl

BEPHYTBCAHABEPX A

Bce npaga 3alMiieHbl U OXPaHSAIOTCH 3aKOHOMO
2019

Pucynok 66. Be6-popma npocmoTpa 1 1o6aBiIeHUs BAKAHCHUU C TIOMOIIBIO MOOMIIBHOTO

YCTpOMCTBa

3.7.8. KoMIIOHEHT MPOCMOTPA OTKJIMKOB HA BAKAHCHIO
JIns peanuzanuu BO3MOYKHOCTH MEHEDKEPY KOMIIAHHM NPOCMATPUBATH
OTKJINKM Ha OTKpBITbIE BaKaHCUHM, ObLI pa3paboTaH OTAEJIbHBIM KOMIIOHEHT,

IIPE/ICTAaBIICHHBIN HA pPUCYHKE 67,
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BIE TOMCKHA - = BTOPHUK Fo—
NOIMTEXHUYECKNIA NPODGUIL HAWTU PE3IOME MOW BAKAHCUM OHW KAPBLEPbI testi@test.test 04 2 BbITA
[ . 18.06. 2019
YHVBEPCUTET
MeHexep no npoaaxam Ot 50 000 py6.
P . i PomaH HemHoB
Email: test@test test
He MOXelb C4aeTb Ha MecTe 1 NioGMLLL No3HaBaTL Mvp. Cneunanict co — Homep Tenedoxa 3138110659
CPEAHIM NPODECCHOHANBHLIM/HEMOMHBIM BSICLUMM/BBICLUMM @ CBEPBAHK
0bpazosanuenM. Bnageews nporpanmani Microsoft 3paBcTByitTe, O4eHs 3aMHTEPECOBANA BALLA BAKHCUA, NPOLLY PACCMOTPETL MO pesiome
MPOBOAUTL NPe3eHTaUNN GaHKOBCKAX NPOAYKTOB ANA PADOTHUKOB Ha I0/KHOCTb MeHe[ukepa No Npoaaxam. MIMelo onbIT B 1aHHOA chepe, xoTen Obl
' Ci KoHc! KIUEHTOB Mo cebA B kpynHon € MUpOBBIM MeHem|
GaHKOBCKUM NPO/YKTaM M yCnyram. MoMoraTes KnueHTam B 0popMneHUH.
a
une
3kcnept no paboTe ¢ KNOYEBLIMY KNMeHTa Ot 35 000 py6.

BuiGpank 0COHHHO CEOV NYTs - Pa3BUTUA B Npoaaxax. Umeete seicokue i s
Pe3ynbTaThl U AOCTUKEHNA. [OTOBbI 00y4aThCA. @ CBEPBAHK
CcBOE BpemA
P

c
noKkynatenamm. Mpe3eHTaunA 0GLEKTOB HeABWKAMOCTU M NpoBeAeHUe
NA4HBIX BCTPEY. KOHCYNETUPOBaHHE HALLNX KMUEHTOB C LEMNbI0 3aKNioYeHns
[£0roB0pOE.

une

Mpodwne | Haittn peaiome |  Mow BakaHcun [lHm Kapbepsl

Bce npaea 3aumieHs U OXpaHAITCA 3aKoHOMO 2019

PI/ICYHOK 67 Be6'KOMHOHeHT JJISA HpOCMOTpa OTKJIMKOB HAa BAKAHCHUIO
3.8. Cucrema omnoBemieHus

[Tonp30BaTE M CUCTEMBI MOTYT BBIOpATh MMPUOPUTETHBIN CITOCOO TOTyUCHHUS
YBEJIOMJICHUM — 4epe3 JJICKTPOHHYIO MOouTy Wiu depe3 SMS, mpu 3ToM Takke
JOCTYTICH BapWaHT TIOJIYYEHUS YBEIOMJICHHS Cpa3y dYepe3 BCE JOCTYITHBIC
cpeacTsa cBs3u. Ha pucynkax 68 u 69 nmocienoBaTeibHO H300pakKeHBI pe3yJIbTAThI
paboThl MUKPOMOAYJISI PACCHUIKH YBEIOMJICHHUI — MOciie T00aBIeHUsS HOBOTO «JIHs
Kapbephl» TECTOBOMY COWCKATENI0 TPHILIO YBEAOMIICHHEC Ha YyKa3aHHBIN

AJIEKTPOHHBIN SMK U SMS.

roundcube

open source webmail softwars @ @ bé q_d . |—é . @ @; r

Mankwn B Tema
O\ Bxopawme (225) [lobObserver Notification]. [loCTYNHD HOBbIE AHM Kapbepbl AN MOCEWEHHA.

_//" HEpPHOBMKK Tema [JobObserver Motification]. [locTynHel HOBbIE QHW Kapbepbl ANA MOCEWEHHA.
[&] omnpaznenszie OT Constr Project L

£ cnam Komy edt3@tpu.rul

E"} KopzmHa Data CeroaHs 22:32

:ﬁ‘ Spam

HoBblM geHs Kapeepsl, 12 maa; 15:30, "MKL TNY", Ycosa 13B. CneunansHocty: (Big Data, KpunTtorpadma).
3TO NMCEMO CTEHEPKPOEaH0 AaBTOMATHYECKM, HE HYHHD Ha HEro OTEeYaTs.

Pucynok 68. YBenomiieHue 1o 31eKTPOHHON ToYTe
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<=

T Al 13

L 'ﬂI

Job Observer

[14.03.2019|.
TecTuposaHue SMS-
YBeAOMNEHHWA.

[21.03.2019].
Komnanua MNAQ
‘Coepbank"
npegnaraet Bam
LOMMHOCTL
KOHCYNbTAHTA.
MposepeTe
3NEKTPOHHYHD
NoYTY.

[15.04.2019|. HoBbiid
LeHb Kapbepbl. 12
mas; 15:30, "MKLL
TNY", Ycoea 13B.
CneunanbHoCTK:
(Big Data,
Kpuntorpadua).

Pucynok 69. Yeenomiuenue no SMS

3.9. Co3nanue, ynpapJjieHUe U IPOXO0:KIeHIE ABTOMATU3UPOBAHHBIX TECTOB

Ha pucynke 70 noka3zaH uHTepdeic, KOTOpPBI BUAMT COUCKATENb IpPH

NPSIMOXOJKJICHUH aBTOMAaTH3UPOBAaHHOTO TecTa Ha ruiardopme Moodle. B nepsoii

YaCTH HAaXOJUTCA HABUT'allUOHHOC MCHIO, B JICBOM YacTH — KpaTKas I/IHCI)OpMaI_[I/IH (0)

TeKymieM nporpecce. OCHOBHOM KOHTEHT PaCIOJIOKEH B IIEHTPAJIbHON YacCTH.

P P R 0O

B > 3

& B

JobObserver

Dashboard

Question1
Not yet
answered

Marked out of
1.00

Flag
question

Courses tpu_dev .NET paspabotumnk

Junior - paspaboTumnk Preview

CooTHecuTe byksbl u3 abGpesuatypst SOLID 1 pactundpoBKy COOTBETCTBYIOLLMX NPUHLMMIOB

L Mpunywun noacrarosku BapBaps fiuckos
o ﬂ_DHHE,‘H.'\ OTKPbITOCTU U 3aKPbITOCTH

D ' Mpukyun uxsepcun sasucumocTeit

S HDHHQH"\ E,ELH-CTBEHHOK‘V OTBETCTBEHHOCTH

| MpuHUKMN pasaenequs uHTepdgencos

Quiz navigation

QACIEIEIE)
CIEIEIEIE)
CIEEIE)
CIEEEE
FIEEEE)
Il [
FEEEEE)
il

a0l (wn

3

Pucynox 70. [Tpocmotp Bompoca B TecTe Ha riatdopmbel Moodle
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Ha pucynke 71 nokaszana dopma, TOSIBIISIFOIIASCS MOCTE TPOXOXKICHUS BCEX
BonpocoB. Ha Heil oTpakeHa cTaTUCTHMKA MPOXOXKACHHS, BKIKOYAs KOJIMYECTBO

HaOpaHHBIX MEPBUYHBIX U BTOPUYHBIX 0AlOB, a TAK)KE UTOTOBOM pe3yabTaT 3a BCE

ITOIIBITKH.

JobObserver ® 0
Junior - paspaboTymk ek

Grading method: Highest grade

(=3

Summary of your previous attempts

% P

Attempt State Marks / 55.00 Grade /10.00 Review

Preview Finished 200 0.36
Submitted Sunday, 16 June 2019,10:04 AM

Review

Y

Highest grade: 0.36 /10.00.

B 2

Re-attempt quiz

& B

Stay in touch

Pucynox 71. [IpocMOTp pe3ynbTaTOB BBHIMOJIHEHUS TECTA COUCKATEISIMU

I[JIH TCXHUYCCKOI0 IICPCOHATIA KOMIIAHHMH IIPCAYCMOTPCHA BO3MOKHOCTH

IPOCMOTpPa CUCTEMHOU MH(OpMaIuU, KOTopasi ToKa3aHa Ha pUCYHKe 72.

JobObserver ® 2 v

Customise this page

16 MB 1/0 1 1
Disk usage(moodiedata) Active / Suspended users Total courses Online users(last 5 minutes)

Recently accessed courses G

No recent courses

Course overview

Pucynok 72. [Tanenb ympaBieHUs] KypcaMu

MeHnemxep KOMIAHUU SBISIETCSI MAaCTEPOM Kypca, TO €CTh €My JOCTyIHa
BO3MOXXHOCTh ~ IPOCMOTpPa  pe3yJbTaTOB  MPOXOXKICHUS  TECTa  BCEMU

MOJIb30BATENISIMU, YTO [MOKa3aHO HA PUCYHKE 73.
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JobObserver

O ..

All participants: 1/1
2 F”’SU\GmOm.t B|C|D|E|F|G|H[I|J|K|LIM|N|O|P|Q|R|S|T|U|V | W|X|Y|Z
R Sumcnmom AlB|C|D|E|F|G|H|I|J|K|L|M|N|[O|P|Q|R|S|T|U|V | W|X|Y|Z

Otpen paspaborku TIY =
First name [ Surname “ Email address ¥ Junior - paspabotuuk ® ¢ 44 Middle-paspadoruuk $ #* Y Coursetotal $ &
('3 OTBETCTBEHHbLIR " . "
B ¢ applicant@applicantcom 0.36@Q -Q 0.36

Couckatens

@ Overall average 0.36 - 0.36

Pucynox 73. I[IpocMOTp O1IEHOK BCEX COMCKATEeNe, MPOIIEAIINX TECT Ha BAKAHCHIO

3.10. BeiBoABI 1O IJ1aB€

B nanHOM pa3zene, MOCBSILIEHHOM IPOBEACHUIO aHalIM3a pe3yJIbTaTOB
pa3paboTKu  BEO-NPUJIOKEHHS, OBbUIM  NPOJAEMOHCTPUPOBAHBI ~ OCHOBHBIE
pa3paboTaHHbIE KOMIIOHEHThl KIMEHTCKOro HHTepdeiica, daHbl MOACHEHUS IO
BU3YaJIbHOMY O(QOPMJICHUIO KOMIIOHEHTOB, pPAacKpbITl BO3MOXKHOCTH IO
CO3/IaHHUIO, YMPABICHUIO U TMPOXOXKICHUIO aBTOMATH3UPOBAHHBIX TECTOB. Takxke
ObUIM IPUBEJIEHBl METPUKU IPOTPAMMHOTO KO/, IEMOHCTPUPYIOLIUE KOJIMYECTBO
3aTpauyeHHBIX yCUIUN [N  pa3paOOTKH BEO-IPIIIOKEHUS U Pe3yJbTaThl

WCITIOJIb30BAHUS PA3JIMYHBIX MPOTPAMMHBIX PEIICHHM, BEHIOPAHHBIX B MEPBOM TIaBe

paboTHI.
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I'naBa 4. OueHka KOMMePYECKOr0 MOTEHIIHAJIA U NMEePCIEKTUBHOCTH
NMPOBEACHUSA HAYYHbIX UCCJIEJOBAHUM C MO3UMIUU PecypCco3IPPeKTUBHOCTH U

pecypcocoepekeHust
4.1. OueHkKa nepcneKTUBHOCTYU MPOBeAeHNsI MCCJIeI0BAHUI

4.1.1. IloTeHuMadbHbIE MOTPEOUTEIN PE3yJIbTATOB HCCJIEI0BAHNS

[Tpo6nem, BbI3bIBacMBbIX Oe3paboTtulieit 3a mocneanue 10 neT, crajgo MeHbIIe
BBUJIy CHIDKEHUSI ypoBHs Oe3zpabotuis! Ha 1,1 %. Onnako Bemyline aHAIUTUKU
CUMTAIOT, YTO B OJrKaiiiue 5 et e€ ypoBeHb Oyaer ctadmibHO Bhimie 4,5 % [21].
[Ipu sTOM cliegyeT MPUHATH BO BHHUMaHHUE TOT (PakT, UYTO CYIIECTBEHHAsl 4acTh
opUIIMaTBbHO TPYIOYCTPOEHHBIX TIpa)KAaH BBIHYXKJEHAa padoTaTh HE MO TOM
CHELMAIBHOCTH, KOTOPOH OHM OO0ydanuch B yueOHBIX 3aBefeHUAX. OCOOEHHO
OCTpO 3Ta mpoljemMa KacaeTcsi MOJOABIX CHEIHAINCTOB, HEIaBHO OKOHYMBIINX
oOyueHue, Wi CTYJEHTOB CTaplIMX KypcOB, TaK KaK 3Ta KaTeropus JHIl B
OOJBIIMHCTBE CIy4yaeB HE MMEET OMbITa PabOThI, YTO SIBISIETCS KPUTHUHBIM IS
MOAABJISAIONIEH YacTH paboToaaTenei.

PabGoromarenn ke B CBOIO O4Yepelb MCIBITHIBAIOT 3aTPyJIHEHUS C
BaKaHCHUSAMH, TPEOYIOUIMMH BBICOKOKBATH(DHUIIMPOBAHHOTO TPyJa, OCOOCHHO B
00JIaCTH MHTEPHET-TEXHOJIOTHH, TaK KaK CIEIM(PUIHOCTb 3TON TPYAOBON 00JIacTH
3aKJII0YaTcsi B OBICTPOM CMEHSEMOCTH MPHUMEHSEMBIX MPOTPAMMHBIX PEIICHUH.
[TporpaMmMbl 00ydeHHs B y4eOHBIX 3aBEACHHSIX HE MOTYT MOJCTPaWBaTHCA TOJ
HYXKIbl paboTojaTeneid ObICTPO U CBOEBPEMEHHO, B PE3yJIbTaTe€ YEro CTYACHTHI
U3yYal0T YCTAapeBIIME TEXHOJOTMM M MOTYT OBITh HE OCBEIOMIICHBI O
COBPEMEHHBIX TPEOOBAHUAX PHIHKA.

[IporpamMMHasi cucrema, aBTOMATU3HMPYIOIIAsl IPOLECCHl  HMHTEPHET-
pEKpyTHHra, MOIJIa Obl IO3BOJIUTH COUCKATENsIM W paborojarensiMm Oosee
OINepaTUBHO HAaXOIUTh APYT JIpyra U yCTaHaBIUBAThH JEIOBOM KOHTAkT. Cucrema
MOJKET B3sITh Ha c€0s1 OTBETCTBEHHOCTh 32 CO3/IaHUE DJIEKTPOHHBIX BEPCUIl pe3tome
¥ BaKaHCHWH, TOJydas TOJb30BaTENbCKUE IaHHBIE W3 (OpPM BEO-TPHIOKEHUS.

TakoW NOAXOX CTAHAAPTU3YET CTPYKTYPY OITHUX JOKYMEHTOB M IO3BOJISAET
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MOJIb30BaTENIsIM ~ OBICTpEe  MOJIyUYUTh  KIIIOYEBYIO HMH(OPMALMIO, CHU3UTH
3aTpadyuBaeMoOe BpeMs Ha CO3JaHUE BAKAHCUM WA PE3IOME, a TAKKE YMEHBIIUT
PHCK JOMYIICHUS OUIMOKH M3-3a HEBHUMATEIBbHOCTH, TaK KaK MPUIIOKEHUE MOKET
OIIOBECTUTH MOJIB30BATEIS O TOM, UTO KaKoe-I100 KIIFoueBoe 1ojie GopMUPYEMOTO
JOKyMeHTa He 3amnojHeHo. Cucrema Takke MOXET ObITh NpPHUMEHEHa s
YIIYUIIEHHS] CUCTEMBI TPOBEACHMS THEW Kapbepbl B YUEOHBIX 3aBEICHHSIX 3a CUET
BHEJPEHUS COBPEMEHHBIX  CIIOCOOOB  yBEIOMJIEHHS, YTO  CIIOCOOCTBYET

aKTyaJn3aliy 3HAHUM y4aluxcs O COBPEMEHHBIX TPeOOBaHUSAX pabOTOJaTEICH.

4.1.2. AHa/IU3 KOHKYPEHTHBIX TEXHUYECKUX pelneHui

[Iponecc TpyaoycTpoiicTBa 3aTparuBaeT OOJIBIIIMHCTBO KUTEJICH BCEX CTpaH
MHUpa, MOATOMY HAa MOMEHT HamHMCaHWs PadOThl CYIIECTBYET MHOMXECTBO YK€
peanu30BaHHBIX W (YHKIIMOHUPYIOMNUX HWHTEPHET-TIPUIOKEHUH, TO3BOJISFOIIIX
MOJTB30BATEISIM CO3/1aBaTh, PEAAKTUPOBATh M (PUILTPOBATH PE3IOME M BaKaHCHH. B
BUJIy TOTO, YTO pa3padaThiBAEMYyI0 CHCTEMY MpEIaraercs BHEIPUTH CHaudala
ToibkOo B Tomckuii [TonutexHudeckuit Y HUBEpcUTET, ObUT MIPOBEJIEH OMPOC CPEAU
YYaIUXCS C 1EJIbI0 BBISICHUTh HAanOOJIee U3BECTHBIC ISl HUX CEPBUCHI MHTEPHET-
pekpyTuHra. B pesynbrare onpoca ObUIO BBISICHEHO, YTO OOJIBIIE BCETO CTYACHTHI
TITY ocBenomiieHsl 0 ciaeayronux ceppucax: Headhunter u BeO-caiiT 3apmiaTa.py.

Headhunter — kpynueiimmii Poccuiickuii cepBUC HMHTEPHET-PEKPYTHHTA,
0a3a koToporo coaepkut 6osee 30 MITH. pe3roMe.

3apniara.py — Byl peKpyTUHTOBBIN caiiT B Cubupu u Ha Ypaie, 6aza

KOTOPOTO COJCPKUT OoJiee 6,5 MITH. pe3rome.

4.1.3. OueHka KOHKYPEHTOCIOCOOHOCTH MPOEKTA
UTo0BI OLICHUTH KOHKYPEHTOCIIOCOOHOCTH MTPOCKTA, HEOOXOIUMO COCTAaBUTH
OIICHOYHYIO KapTy, JJIs 3TOTO BBIACISIIOTCS HAauOOoJee BaKHBIC aCIIEKThl MPOAYKTa

M CPABHUBAIOTCS C aHAJIOTaMHM HAa PBIHKC.
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OneHku O KaXIOro mHapaMeTpa BBICTAaBIAIOTCS 1o 10-OamipHOM 1IKaje, MpU 3TOM OLEHUBACTCS BIMSHUE Kaxao0h

XApPAaKTCPHUCTHUKHU Ha IIPOAYKT B ILICJIOM. Takom MCTOA IIO3BOJEACT IIOJYYUTHL OLCHKY IIPOAYKTA B HCJIOM, 4 TAKIKC CPABHUTDL

pas3IMIHBIC IMPOAYKTBI II0 OTACJIIBHBIM KpPUTCPHUSM. Taxkum O6p330M, MOXHO BBIICHUTH CHJIBHBIE M CJIaObIe CTOPOHBI

pa3pabaThiBaeMOro NpoAyKTa, 4TO OTPaKEHO B Tadiuiie 8.

Tabnuua 8. OnieHoYHas KapTa JJisi CPABHEHUSI KOHKYPEHTHBIX TEXHUYECKUX peleHui (pa3paboTok)

Ne IIponyxr @DaKTOpbl KOHKYPEHTOCIIOCOOHOCTH Hror
n/m
CroumocTb Ckopoctb | MaTerpanus | JlonongHurenbHble | Bo3MOXHOCTB [TpousBonutensHocTh | [lopnepxka
BO3MOYKHOCTH | 00pabOTKH | CO BO3MOKHOCTH JIJISl | TOPU30HTAIBHOTO | KIIMEHTCKOTO MOOMITBHBIX
UCIOJb30BAHUSA | 3alIPOCOB | CTOPOHHUMHU | MOJIOJIBIX MaclTabupoBaHus | MHTepdeiica YCTPOMCTB
MIOJTHOTO CepBHUCaMH | CHCIHATIUCTOB U
byHKIIHOHATIA (Moodle) yUaIuxcs
1 | Headhunter 5 9 8 6 10 10 10 8,275
2 3apriata.py 6 8 3 4 8 8 8 6,6
3 | JobObserver 10 8 8 9 10 9 6 8,350
(pa3pabaTbIBaeMbIit
IPOIYKT)
b; 6 7 4 6 3 6 8 40
w; 0,15 0,175 0,10 0,15 0,075 0,15 0,2 1,0

N3 Ta6J'IHI_II>I BHUAHO, 4YTO HanOosee 3HAYNMBIM KPUTCPHUCM ABJIACTCA ITOAACPIKKA MOOMJIBHBIX YCTpOI\(JICTB, 9TO CBA3aHO C

TE€M, TOJIbKO Ha cMmapTdoHbl npuxonurca 6onee 50 % Bcero co3maBaeMoro Tpaduka, IpU 3TOM KOHKYPEHTHI 3/1€Ch OLEHEHBI

BBIIIIC M3-3a HAJIWYHS BbIACICHHOTO MoOMabHOTO mpuiaoxenus (Android, i0S y Headhunter, Toneko Android y 3apruiateL.py).
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[Ton0XUTENbHONH OCOOCHHOCTBIO APXUTEKTYPhl pa3pabaTbiBaeMoro BeO-
IPUIOKEHHS SIBJIIETCS BO3MOXKHOCTH PACHpEICICHUSI CETEBOM HArpy3KH IMyTeM
N00aBICHUS ~ HOBBIX  BBIUMCIUTEIBHBIX  MAIIMH  —  TOPU30HTAIBHOE
MmacmtabupoBanue. CuUCTeMa TaKKe IOIy4aeT BBICOKHE OIICHKH B KaTETOPHH
MHTETPAIii CO CTOPOHHUMH CEPBHCAMHM, YTO ITO3BOJHUT PabOTOaTE ISIM CO3/1aBaTh
cOOCTBeHHBIE Kypchl W TecThl Ha 1iarpopme Moodle, u obecneuenus
JIOTIOJTHUTEIILHBIX BO3MOKHOCTEH JIUIsI YYAIMXCS U MOJIOJBIX CIICIIHATUCTOB H3-32
push-ysenoMnenutr 0 «JIusax kapsepb». C HE3HAYUTEIBHBIM OMEPEIKCHUEM
pa3pabaTeIBaeMblii TPOIYKT MPEBOCXOIUT TJIaBHOTO KOHKypeHTa — Headhunter.
DTOT OTPHIB MOXKET OBITh JOMOJIHUTEIBHO YBEIUYCH IPU JIOMOJHUTEIBHOM
(rHAHCHPOBAaHMH — OOHOBJICHHE TApKa CEPBEPHBIX MAIIMH MMO3BOJMT TMOBBICHTH
CKOPOCTh O00pabOTKH 3alpOCOB — ATOT KPUTEPHU 00JIaJacT BBICOKHM YACIbHBIM
BECOM, TaKKe OyJeT BO3MOXHBIM CO3JaHUS  BBIICICHHOTO MOOHJIBHOTO
NPWIOKEHHS, YTO TO3BOJIUT KIMEHTCKOMY HWHTepdeiicy oToOpaxaThcs emé
TUIaBHEE M3-3a 3allyCKa MPOIIECCOB CHUCTEMbI HEMOCPEJICTBEHHO B OINEPAIIHOHHOM
cHCTEME.

Caiit 3aprutata.py 3HaYHTEIBHO OTCTAET OT Pa3padaThiBAEMOro MPOIYKTa U
Headhunter wm3-3a opueHTanMM HEMOCPEJACTBEHHO Ha paboTojaTeiied U
COMCKaTenell, HWrHOPUPYS TIPU OTOM  BO3MOXKHOCTH MO  OOCCIICUCHHIO

JOITOJIHUTCIBHOTO (bYHKL[I/IOHaJ'Ia JJIA MOJIOABIX CIICIUAJIMCTOB.

4.1.4. SWOT-ananu3

YroObl BBISIBUTH JOCTOMHCTBA ¥ HEIOCTAaTKH TIPOAYKTAa C  IEJIBIO
JTanbHEHIIero yaydieHus kadecTBa Heooxoaumo nposectd SWOT ananms.

SWOT-ananu3 (rmokaszan B Tabnuie 9) —0OIMH U3 METOJOB CTPATETUUECKOTrO
IUTAHUPOBAHMSI, SBIIACTCS MPOCTHIM U KAYECTBCHHBIM MHCTPYMEHTOM OIICHUBAHMUS
KOHKypeHTOocTocoOHOCcTH. CyTh METOJa 3aKJIF0YaeTCs B BBISBICHUU KITFOUCBBIX
(bakTOpPOB BHYTPEHHEH M BHEIITHEH cpebl [22].

B Ha3BaHMU 3aJI0KEHBI NMEPBbIC OYKBBI YCTHIPEX KATCTOPHM, M3 KOTOPBIX
CKJIaabpIBatOTCA  (pakTopel — Strength (CHIbHBIE CTOPOHBI IMPOAYKTA),

Weaknesses (cmabbie cTOpOHBI), Opportunities (BO3MOXHOCTH) H
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Threats (yrpo3sl). JlononHUTENbHO BCe (AKTOPHI ClAEAYEeT IPOaHAIU3UPOBATh B

napax, Harpumep ciabble CTOPOHBI U YTPO3bI

Tabmuma 9. SWOT-ananu3 pa3zpadaTsiBa€MOro IpoayKTa

Buyrpennue ¢pakTopbl

BHemHue pakTopsbl

CuiabHble CTOPOHBI

1. OTKa30yCTOMYHUBOCTh
CHUCTEMBI u3-3a
MHKPOCEPBUCHOM
APXUTEKTYPHI.

2. banmaHcupoBKa Harpysku
JUISL  ONTUMU3AUU  PabOThI
ceprepa.

3. MonynbHOCTb
KJIIMEHTCKOTO MHTepdeiica.

4. TexHomoruss HAIACKHOTO
XpaHEHHS ©  JIOTHPOBAHUSA
BCEX COOBITUI CUCTEMBI.

5. JlonmoHUTEIbHBIE
BO3MOKHOCTH JJII MOJIOJIBIX
CIICIIUAJIMCTOB M YYaIIMXCS.

Cia0ble CTOPOHBI

1. ba3zbl KPYITHBIX
KOHKYPEHTOB YK€ cojaepxKar
MUJUTHOHBI PE3IOME.

2. Hcnonb3oBaHuE CEpPBEPOB

HAYaJILHOI'O YPOBHS
MIPOU3BOUTEIHLHOCTH.

3. OtcyrcTBHE oTzaelna
pa3paboTku MOOUITBHBIX
MIPUITIOKEHU I 1A oC
Android\iOS.

4. MemieHHBIH CTapT H3-3a
OTPAHUYEHHOCTH PEKIAMHOTO
OIOIKETA.

Bo3Mo:kHOCTH

1. Poct
MIPOU3BOIUTEIIEHOCTH
BBIYHMCIUTEIHLHON TEXHUKHU.
2. llonmaganue mpoayKTa Ha
MEepPBbIC CTPOYKH BBIIAYH
ITOMCKOBBIX CHCTEM.

3. Co3naHue pelieBaHTHBIX
CUCTEM, WHTETPUPYEMBIX C
MPOIYKTOM.

CunpHbie CTOPOHBI u
BO3MOJKHOCTH  IIOKa3bIBaIOT,
4To HCXOIHOM
MPOU3BOAUTEILHOCTH

cepBepa XBaTUT C 3allacoM Ha
HavyabHbIA dTan (mo 50000

Hcxons u3 cnabbIX CTOPOH U

BO3MOXKHOCTECH, MOYKHO
MPEANOI0KUTD

SKCIIOHEHIIHAIbHBII pocT
qHcia II0JIb30BaTEIICH,
Ha0II0MaeTCs CUJIbHAS
3aBUCUMOCTH PasBUTHUA oT

HepBOHa‘IaJIBHOP’I AKTUBHOCTH,
MMPHUIIOKCHUC MOKET 3aBA3HYTH
Ha Ha4YaJIbHOM JTaIic.

Yrpo3sl

1. ITonnem
MI0JIb30BATEIBCKOTO CIpoca
Ha MPUIIOKEHUS,

3amyckaeMbix B OC, a He B
Opaysepe.

2. MaccupoBaHHbIE aTaKH,
HaIpaBJICHHbIE Ha OTKa3 B
00CITy’)KUBaHUH.
3. [TosiBnenue
COBEPLIEHHOIO
KOHKYPEHTHOTO MPOJIYKTa.

OoJtee

MEPBBIX KJIUEHTOB),
MOAYJIBHOCTh CHUCTEMBI
MTO3BOJIUT npeaiaraTh
M0JIb30BATEISAM caMblil
COBPEMEHHBIN (PYHKIIHOHAJL.

ITonHbII  OTKa3  CUCTEMBI
MOYTH  HEBO3MOXEH,  HO

HaMepeHHLIP’I BBIBOJ M3 CTPOsA
KPUTHYHBIX JacTeil MOXKET

BbI3BAaThb CCPBE3HOC
HEAOBOJIBCTBO
HOJ'IB3OB21TCJI€I\/’I, TaKXC
TCHACHIINHN K UCIIOJIb30BAHUIO
BBIACJICHHBIX HpI/IJ'IO)KeHI/Iﬁ
MOT'yT CHHU3HUTDH ux
AKTHBHOCTD.

Brinenennsie NPUIIOKEHHS
KOHKYPEHTOB MOTYT
HEOXHJIaHHO obpecTH
JIOTIOJTHUTEIIBHYIO

nonyasipHocte. B Oyaymiem
CYIIECTBYET MOMEHT, KOTJa
KOHKYPEHTBI oOparar
BHUMaHUEC Ha TPOJIYKT W3-3a
chopMupoBaBIIEHCS 0a3sl

I0JIb30BaTENEN u MOT'YT
HAaMEpPEHHO BBIBOJUTH YacCTU
CUCTEMBI U3 CTPOS.
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Camoii cnaboil CTOpOHON MPOAYKTa SIBISETCA OTCYTCTBUE BBIJICIEHHOTO
npuioxkeHus: Ha MoomibHbBIX OC, mporpaMMHas cucTeMa 3aryckaercs B Opaysepe
C moMomipl0 BeO-kimueHTa. /[l co3gaHus Takux TPUIOKCHHH B TMPOCKT
HEOOXOJMMO TMPHUBJIEYh HECKOJIbKO pPa3pabOTYMKOB, OJHAKO 3TO MOTpedyer
nepecMoTpa OroKeTa MPOeKTa.

PacueTHblli poCT 4MCIa TONB30BATENCH NPWIOKEHUS SBISIETCA CTPOrO
HEJIMHEHHBIM, TaK KaK C YBEJIMYEHHEM HUX YMCIIa TIOUCKOBBIE CUCTEMBI C OOJBIIICH
BEPOSITHOCTBbIO OYIyT BbIJABaTh MNPOJYKT Ha TMEPBBIX CTPOUYKAX PE3YJIbTATOB
00paboTKM 3arpoca, YTO €lle CHUJIbHEE YCKOPUT POCT. DTO MOPOXKIAET cpazy 2
npo0emMbl — 3Tan (HOPMUPOBAHMS TIEPBOHAYAILHON 0a3bl MOJIb30BaTENEH MOMKET
3aHATH CIMIIKOM MHOTO BPEMEHHM, YUUTBIBAs, UTO B 0a3aX KOHKYPEHTOB JECATKU
MUWJUTMOHOB pPE3IOME HAXOIATCS YK€ celyac, Npu HEyJayHOM CTEYEHUU
00CTOATENBCTB, MPOAYKT HUKOTJA HE OyJeT CIOCOOEH JOTHATh KOHKYPEHTOB IO
YPOBHIO IIOJIb30BATEILCKOM AKTUBHOCTH. ECIM MOMyNspHOCTBH, & BMECTE C HEU U
ceTeBasl Harpy3ka, NpPOJyKTa B HEKOTOPbI MOMEHT BpPEMEHU CTPEMUTEIBHO
BO3pAacTeT, NOTpedyeTcs B CPOYHOM MOPSAAKE YIYUIIMTh CepBepHbId mapk. Ha
MPOTPAaMMHOM YPOBHE apXHUTEKTypa CUCTEMBI MO3BOJISIET 3TO JIETKO PEaN30BaTh,
HO Ha HACTPOMKY HOBBIX CEPBEPOB BCE€ pPaBHO TpeOyeTcsl 3HAYUTEIBLHOE
KOJIMYECTBO  BPEMEHHM, KOTOPOE€ HEBO3MOXHO cokpatuTh. IloTpelyercs
BHUMATEJIbHO CIEOUTh 32 CPEIHUM KOJUYECTBOM €XKEJHEBHBIX AKTHUBHBIX
MoJIb30BaTeNIel M TPEACKa3bIBaTh BCIUIECKU AKTUBHOCTHU, YTOOBI H30€XKaTh
pEenyTaIMOHHBIX MMOTEPh M3-32 MEJIJICHHOW Pa0OThI CEPBEPHON YACTH.

CucreMa OpUEHTHPOBAaHA TPEUMYIIECTBEHHO HA UCMOJIb30BAHUE MOJIOJIBIMU
CIIELIMAJIUCTAMU U MPEIaracT UM JOTOJHUTEIbHBIE BO3MOKHOCTH, YTO SIBJISIETCS
OTJIMYMTENIbHOW 4epToil mpoaykra. OOHAKO BCErJa OCTaeTCs BEPOSITHOCTh
MOSIBJICHUSI HOBOTO KOHKYPEHTHOTO TPUJIONKEHHMS, TMPEIJIAraroliero CX0Xue
(GyHKIIMOHATBHBIE BO3MOXKHOCTH. Ecimu wux Owmker Oyner 3HAYUTEIbHO
MPEBBINIATh OMKET TMPOAYKTa, 4YacTh TMOJb30BaTENied MOXKET YHTH K
KOHKYpEHTaM, a JaJIbHEHIIINE TEeMIIbl IPUPOCTa ayJUTOPUU OYIyT CYIIECTBEHHO

CHUIKCHEI.



Hakonen, pgaxe BBIIEICHHON rpynmne pa3pabOTUYMKOB TOHATOOUTCS
HECKOJIBKO MECSIIEB I pa3paboTKH OTIEIBHOTO MPHIOKEHUS T MOOMIBHBIX
OC. Ecaum ke mnoib30BaTENbCKUE MPEANOUYTCHUS HEOXKHIAHHO CMECTITCA B
CTOPOHY TaKHX MPHIOKEHUH, TO HA TIEPUOJ UX pa3pabOTKU WHTEPEC K MPOIYKTY
MOKET 3HAYUTEIIbHO CHUZHUTCS.

CtouT y4ecTh, 4TO BEPOSITHOCTh BO3HUKHOBEHHSI TAaKMX COOBITUN OCTACTCS
HU3KOW, M HUKAKUX CEPhE3HBIX Mperpa i pealli3alliy MPOIyKTa B pe3yibTare

npoBegeHHoro SWAT-ananu3a oOHapykeHO He ObLIO0.

4.2. IlnanupoBaHue HAYYHO-UCCIeA0BATEIbCKUX PadoT.

4.2.1. Ctpyktypa padoT B paMKaxX HAYYHOI'0 UCCJIeI0BAHMSI.

B nuxenpuBeneHHoil tabmuie noxa cioBoM «Bce» B rpade ucnomHutenu

paboT creayeT IMOHUMAET CIEAYIONIUX Y4YacTHUKOB paboTel: HemHoB Poman

Wnbnu, Pynenuos Jlanun [1asnosuu u Tpycos EBrenunit JImurprueBuy.

Tabmuma 10. CtpykTtypa paboT B pamMKax MPOCKTUPOBAHUS U Pa3pabOTKH

BEO-TIPUITOKCHUS

Ne HaumenoBanue paboThbl Hcnonnurenu paboThl

paboThl

1 BeiOop HayuHoro pykoBoauTens OakanaBpckoil | Bee
paboThl

2 CocraBneHue U yTBep)KJeHHE TeMbl OakanaBpckoil | Bee,
paboTsI CoxkosoBa Beponuka

BanepreBHa

3 CocraBnenue KaJICHIApPHOTO mnaHa-rpaduka | TpycoB EBrenuit ImutpueBud
BBINOJIHEHHsI OaKaaBpCKOH paboThI

4 [Tonbop wu wu3ydenue nurepaTypsl 1o Teme | Pynennos Jlanun IlaBnoBuy,
OakanaBpcKoil paboThI Tpycos Esrenuit ImutpreBud

5 AHanu3 npeaMeTHol obiacTu Bcee

6 Boui6op mporpaMMHbIX perieHuil ans paspa®otku | HemHos Poman Unbuu
KJIMEHTCKOM YacCTH NPUIIOKEHHUS

7 Bri6op mporpamMmHBIX pereHuid s paspadotku | Pynennos Janun [1aBnoBud
CEPBEPHON YaCTH NPUIIOKEHHUS

8 [IpopaboTka apXUTEKTYPhI MPUITOKECHHS Pynennos Jlanun [TaBnoBuu
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Ne HaunmenoBanue paboTsl HcnonauTenu paboThl

paboTHI

9 Peanusanus OCHOBHBIX MUKpocepBucoB | Pynennos [lanun [1aBinoBuy
IPWIOKEHUS

10 Peanusanus qONOIHUTENBHBIX MUKPOCEPBUCOB Tpycos Esrenuii JImutpueBuy

11 Peanu3zanus cioBapei JaHHBIX PynennoB J[lanwn IlaBnoBuy,

Tpycos Esrenuii JImutpreBud

12 Peanuzanus mmabl cOOBITHH U Opokepa coobmenuit | TpycoB Eprennii JmutpueBuy

13 Wurerpuposanue cucrembl Moodle Pynennios Jlanun [TaBnoBud

14 Kondurypauus Docker-gaiinos Pynennos Jlanun ITaBnoBuy

16 BripaboTka KOHIIENITYaJIbHOI'O nu3aiiHa | HemuoB Poman Mibuy
IPUJIOKEHHUS HA Pa3JIMYHbIX YCTPOCTBaxX

17 Peanuzanus KOMITOHEHTOB unrepdeiica | Hemnor Poman Unbpuu
IIOJIB30BATENIS

18 Hactpoiika BHyTpeHHHUX [1€PEX0/I0B HemuoB Poman Nibuu

19 [Toaxnrouenue O6ubIMOTEKH ynpasienus | HemHos Poman Nnpny,
COCTOSIHUEM K CEpBEPHON 4acTh Pynennos Jlanun ITaBnoBuy

20 ApanTtanmsi  mpuwioxkeHwss — moj — MoOwibHbIe | HemHOB Poman Mieny, Tpycos
yCTpOMCTBA EBrennit JIMutpueBny

21 Hacrpoiika monuTHKy Kpocc-IOMEHHBIX 3aIIPOCOB Pynennos Jlanwi [1aBioBuu

22 TectupoBaHue cepBEpHOI YacTH Pynenuos Jlanun I1aBnoBuy

23 TecTupoBaHue KIMEHTCKOW YacTH Hemnos Poman Mnsuy, Tpycos

EBrenuit JImutpueBud

24 [Tosp30BaTeNBCKOE TECTUPOBAHUE TIPUIIOKEHUS Bcee

25 Hcnpapnenue ommooK MpHII0KEHUS Bcee

26 Harnncanue TJIaBbI o npoekruposanuio | Tpycos Esrenuit JImurprueBud
IPUIOKEHUS

27 Harnncanue riassl o peanusanuu cepsepHoit yactu | Pynennos Jlanun IlaBnosuy,
MIPUIIOKEHUS Tpycos Esrenuii JImutpreBuy

28 Hammcanne rnmaBel no peanmmsannu kiaumeHTckod | HemunoB Poman Mitbuu, Tpycos
YaCTHU MPUIIOKEHUS EBrenuit iImutpueBuy

29 Brimonnenue apyrux yacteil pabotsl (GpuHaHCOBBIM | Bee

MCHCIPKMCHT, COlTMaJIbHAasA OTBCTCTB CHHOCTB)
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4.2.2. PazpaboTka rpauka npoBeeHUsI HAYYHOT0 HCCJIeI0BAHUS.

CornacHO TPOM3BOJACTBEHHOMY KaJICHIAPIO TPU pacueTe Ha 6 pabouux THEH
B Hegento B 2019 roay 365 xanennapHbeix gHeH, 299 pabouux gHei, 66 BBIXOIHBIX
WU Mpa3qHUYHBIX AHeH. Takum oOpazom, koddgduimeHT kaaeHaapHocty Ha 2019

T'0J1 BBIUUCIIAETCS CIEAYIOIMMNM 00pa3oMm:

TKaJI
T = = 1,22
o TKaJI - TBbIX - Tnp

JIns  pacdyera  BpPEMEHHBIX  [OKa3zaTejlied  MPOBEACHUS  HAYYHOTO
WCCJICIOBAHMSI, HEOOXOJAUMO IS KaXKJIOM 3a]add OINpPEJCINTh MHHHUMAJIBHYIO U
MaKCUMaJIbHYIO 0KHIaEMYI0 TPYIOEMKOCTh, BRIPQXKCHHYIO B USJIIOBEKO-THSIX. 3HAS
9TH TIOKa3aTeiau, OXKHJIaeMas TPYJAOEMKOCTh MOXET OBbITh BBIYHCICHA IIO
cienytouieit hopmyse:

3 * Tmin + 2% Tmax
5

I[JBI HaXO0XACHUA AJIUTCIBbHOCTH J>Talla pa6OTBI, BBIPAKCHHOI'O B JHIX,

Tox =

CJIEIye€T HAUTH OTHOIIEHUE OXKUIAEMON TPYAOEMKOCTH K KOJIMYECTBY YUAaCTHUKOB
MPOCKTHOM KOMAaHJbl, 3aJICMCTBOBAHHOW IS pPEUICHUSA JTamna. Y MHOXHUB
MOJYYEHHOE 3HA4Y€HUE Ha KO3(P(UIMEHT KaJeHIAPHOCTH, MOXKHO TMOJIYYUTh
OXKHMJTAEMYIO KaJICHAAPHYIO JUIMTEIHFHOCTD KaXKJI0T0 3Tana paboThl, BEIPAXKECHHYIO B
IHAX. J[muTensHOCTh pabOT MpU ATOM ClieAyeT OKPYIVISITH JI0 ULEJbIX YHCEN
COrJacHO MaTeMaTH4ecKuM mpaBwiaMm. Tabnuma 11 comepXuT paccuuTaHHBIE
BPEMEHHBIC TIOKA3aTEIIM KaXKI0T0 dTara padoThl.

Tabnuua 11. BpeMeHHbIe OKa3aTelu IpOBEICHNSI HAYYHOTO HCCIIEIOBaHUS

HaumenoBanue paboTsl Hcnomuurenu TpynoeMKocTh JmurensHOCTD
paboThI paboTt, yen-aHu pabort, THU
Tmin | Tmax | Tox Tp Tx
Beibop  HayuHoro  pykoBoxautens | Bece 1 2 1,4 1 1
OakanaBpcKoi paboThI
CocraBnenue u yrBepkaeHue Temsl | Bee, 1 2 1,4 1 1
OakanmaBpCKOW pabOThI CoxkoioBa
Beponuka
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HaumenoBanue paboTsl Hcnonaurenu TpynoemMkocThb JlnurensHOoCTh
paboThI pabor, yen-aHu pabort, THU
Tmin | Tmax | Tox Tp Tk
BaneppeBHa
CocraBnenue KajeHAapHoOro Iutana- | Tpycos 1 2 14 1 1
rpaduka BBIMOJHEHUs OakajaBpckou | EBrenmit
paboThl JAmutpueuy
[TonGop u m3ydeHue nauTEparypsl 1o | PyneHios 6 11 8,0 4 5
TeMe OaKaaBpCKOi pabOThI Jannn
ITaBnoBmy,
Tpycos
EBrenuit
JAmMutpuesny
AHanu3 npeaMeTHON 00JacTh Bce 3 7 4,6 2 2
Br16op mporpammubIX pemieHuit s | HemHoB 1 2 14 1 1
pa3paboTku KJIMEHTCKOM yactu | Poman Mnbuy
MPUIOKEHUS
Boi6op nmporpammubix pemenuid g | Pyaenuos 1 2 1,4 1 1
pa3paboTku CEpBEpHO yactu | Janun
[IPUII0KECHUS [TaByioBHY
[IpopaboTtka apxuTeKTypsl | Pynenmos 3 7 5,8 6 7
[IPUII0KECHUS Jannn
[TaBmoBUY
Peanuzanus OCHOBHBIX | PyneHnon 13 16 14,2 14 17
MUKPOCEPBUCOB MPUIOKEHHS Janun
ITaBoBuY
Peanusanus JOTIONHUTENBHBIX | TpycoB 8 13 10,0 10 12
MHKPOCEPBUCOB EBrenuit
JAMutpuesny
Peanmu3anus cioBapeit TaHHBIX Pynenmion 7 12 9,0 5 6
Jlannn
ITaBnoBHy,
Tpycos
EBrennit
JAMutpuesny
Peanmuzamuss mmHBI  coObiTH U | TpycoB 3 6 42 4 5
Opoxkepa cooOIIeHn EBrennii
JAMutpuesny
Wurerpuposanue cuctembl Moodle Pynenuon 4 7 5,2 5 6
Hannn
[TaBnoBuu
Bri6op IIBETOBOM nanutpsl | HemHoB 2 3 2,4 2 2
KJIIMEHTCKOTO MHTepdeiica Poman Mnbuy
BripaboTka KOHLenTyansHoro | HemHos 5 9 6,6 7 9
JW3aiiHa MPUIOKEHUST Ha pa3nuuHbix | Poman Unbuu
YCTPOMCTBAX
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HaumenoBanue paboTsl Hcnonaurenu TpynoemMkocThb JlnurensHOoCTh
paboThI pabor, yen-aHu pabort, THU
Tmin | Tmax | Tox Tp Tk
Peanmusanus KOMIIOHEeHTOB | HemMHOB 25 35 29,0 29 35
uHTepdeiica moap30BaTEN Poman Mnbuy
Hacrpoiika BHyTpeHHHX ITEPEX0/I0B HemHuoB 2 3 2,4 2 2
Poman Uneuu
[Monkiroyenue oubimmnorexu | Hemuos 4 7 5,2 3 4
YIIPABJICHUS COCTOSIHUEM K cepBepHOU | Poman Mibuy,
qJacTHu Pynenios
Janun
ITaBnoBmu
Ananranus MIPUIIOKEHUS nox | Hemuos 6 9 7,2 4 5
MOOWJIBHBIC YCTPONCTBA Poman Unbuy,
Tpycos
EBrennii
JAMutpuesny
Hacrpoiika OJATUKHU Kkpocc- | Pynenios 1 2 1,4 1 1
JIOMEHHBIX 3aIIPOCOB Hannn
ITaBnoBUY
TecTupoBaHue CEpBEPHON YaCTH Pynenuon 3 5 3,8 4 5
Hannn
ITaBaoBUY
TecTupoBaHue KIMEHTCKON YacTH Hemuos 4 7 5,2 3 4
Poman Mnbuy,
Tpycos
EBrennii
JAmMutpuesny
ITonp30BaTenbCKOE tectupoBaHue | Bee 2 3 2,4 1 1
TIPHJIOKEHUS
Hcnpasnenue omumbok npunoxenus | Bee 10 20 140 |5 6
Hanmcanune TJIaBBI no | Tpycos 5 12 7,8 8 10
MPOEKTUPOBAHUIO TPUIIOKECHUS EBrenuii
JAMutpuesny
Hanucanue paznena no peanuszauuu | Pynennos 8 18 12,0 6 7
CEpPBEPHOM YaCTH MPHIIOKEHHUS Hannn
ITaBnoBuy,
Tpycos
EBrennii
JAMutpuesny
Hanucanune paznena nmo peanuzauuu | Hemuos 8 18 12,0 6 7
KJINEHTCKOW 4aCTH NMPUIOKEHUS Poman Unbnuy,
Tpycos
Esrennii
JAMutpuesnu
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HaumenoBanue paboTsl Hcnonaurenu TpynoemMkocThb JlnurensHOoCTh
paboThI pabor, yen-aHu pabort, THU
Tmin | Tmax | Tox Tp Tk
Brimontaenue npyrux vactei pabotsl | Bee 15 25 21,0 7 9
(puHAHCOBBII MEHEIKMEHT,
COlLIMaJIbHAsi OTBETCTBEHHOCTD)
[Tonsenenue wuroroB, odopmienue | Bee 10 20 140 |5 6
paboOTHI

I[aHHLIC H3 Ta6J'II/IHI>I MOXHO HCIIOJIB30BATH AJIA IMOCTPOCHHUA AUATI'PAMMBI

FaHTa, IIpu 3TOM CJICAYCT YUUTHIBATH, YTO HCKOTOPBLIC 3TAIlbI HCCHGHOB&TGHLCKOﬁ

pabOThI MOTYT BBIMOJIHITHLCS MApaIeIbHO.

BI/II[HO, YTO KOJIHMYCCTBO pa60T, B KOTOPBLIC BOBJICUCH K&)I(IIBIP'I Y4aCTHHK

MPOEKTHOM TPyNIIbI, MPUMEPHO OAMHAKOBO, YTO CTAJO BO3MOKHBIM OJiarojiaps

321I[CIZCTBOB3HPIIO COBPEMCHHBIX CPCACTB KOMMYHHUKAIIUKN U KOHTPOJIA HCXOAHOTO

KoJa.

BoBlIeUEHHOCT, HAYYHOTO pPYKOBOJMTENS B TNPOBEIECHHE paboOT He

npessbimaet 10 %.

[TocTpoennas nuarpamma ["anTa npencraBiieHa Ha pUCYHKe /4.
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Pucynok 74. Jluarpamma ["aHTa, 0XBaThIBaroOIIasi BCE 3a/1a4H UCCIEI0BATENbCKOM PabOTHI.

Kak BUIHO W3 AuarpaMMbl, BpeMs MOJHOTO BBINOJHEHUS HCCIIEI0BATEIbCKONM padOThl COCTaBMIO 93 KalleHIapHBIX JHS.
MHorue 3Tanbl BHIIOJHSIINCH NapajljIeNIbHO, TaK KaK 3aTparuBajld HE3aBHUCUMbIE KOMIIOHEHTHI BEO-TIPUIIOKEHUS: KIMEHTCKAas U
cepBepHas yacTh. [Ipu 3TOM, onpeneneHHbIe 3Tanbl TPeOOBAIN MPEKIAECBPEMEHHOTO 3aBEPIICHUS BCEX MPEbIAYIINX, HAPUMED,
II0JIb30BATENILCKOE TECTUPOBAHUE, KOTOPOE€ MOKHO IIPOBECTH TOJBKO II0CJIE 3aBEPLICHUsS TECTUPOBAHUSA KIMEHTCKOM M

cepBepHor yacTu. Hambonee monrum stamom, 3aHsBmUM 48 kameHmapHbix aHer (51.6 % OT Bcero BpeMeHU HCCIIEIOBAHMS)



oKa3zajach pa3padOTKa CepBEPHON YaCTH BBUY apXUTEKTYPHBIX CIOXKHOCTEH U MIMPOTHI MpeaMeTHON obnacTu. Ha pucynkax 75

u 76 nmoka3zaHsl (pparMeHTHI MOJHON AUarpaMMbl ['aHTa, COOTBETCTBYIOIINE Pa3padOTKE KIMEHTCKON U CEpBEPHOMN YacTei.

e J—
1 | npHAGHEHHA BR cnymbbl no 01.03.2019 17.06.2019 9aa
TRYACYCTpoRCTBY
2 BeaGOp HAVMHON PYHOBOAHT A 01,03,2019 01,03.2019 I ]
3 COCTABNENHE W YTBE N AEH WE TEM bi 2.08.2019 053015 L-_|
Gakanas pcwol paborw
CocTaBneHWe KaneH AapHon naaHa- L
q rpadi A Bb NOAHEHHA BaKANIB PEHOA 04.03.2019 04.03.2019 1a
paboTe
Monbop W MIY4EHHE TE MBI L
5 AWTEPATY P MO TeMe Gakanaspeoi 05.03.2019 08.03.2019 40 _l_-l
paboTe
& AHENHA NpegMeTHOR oBaacTk 09.03.2019 11.03.2019 2 Lq
7 PaspaboTia wAWEHTCKOH wacTH 12.03.2019 02.05.2019 458 oy |
BoIBop NporpammMHbLE Pe e A
8 LA paapaBoTiie N HEHTERGH 12,03,2019 12.03.2019 1 ’_—I
YACTH NPHAGHEHKA
Bk i L
g EIRI UESTOROW NAANTRE! 13.03,2018 14.03.2015 i _I_-l
H/MEHTCHOND MHTEpDE HCa
BripaBoTia WeHLEenT yanbHore L
10 AMIAHE NN CHERHA HA 15.03,2019 22.03.2019 7o,
RN MHkIX YETROHCTRAK
1 P2 KOMNaHE HT o 23.03.2018 25.04.2019 2 L_
WHTEpGeRca N bIoBATENS
1 HacTpolaca Byt pe i 26.04.2019 27.04.2019 25
NepessacE
13 ADGNTALMA NPHACHE HUA 104 28,04.2018 00.05.2019 "
oG Wl bHelE YCTpORCTEE

Pucynok 75. @parmenT nuarpammel ['anTa — pa3paboTka KIMEHTCKON YacTH.

Peanuzarus KOMIIOHEHTOB KIMEHTCKOTO UHTEpdelica 3aHsa 6oiee 64 % BpeMEHU OT BCEro BPEMEHHU, 3aTPAyeHHOTO Ha

pa3paboOTKy KIMEHTCKOW 4acTH. DTO CBSA3aHO C OOJIBIITUM YKCIIOM MHTEP(EHCHBIX BKIIAJIOK MPHIOKEHUS U CI0KHOU BHYTPEHHEN

MapLIPYTU3ALUEH.
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14 PaspaboTia cepBepHOR SacTH 12.03.2019 06.05.2019 48q
BhiBop Nporpan MHbI e L HA
15 ANA PEANMIALMK CRPEREHOE 12.03.3019 12.03.2019 1q,
MACTH NP AANDEE HUR
MNpopaBoTka 8 PHTEKTY Db
16 13.03.2019 19.03.2019% =13
IIFHIUICHHI’.' HIAH
17 Peanaiauie ocHoBHbIx 20.02,2019 04.04.2019 14p
MUKPOCEREHCCE
18 PEANMIAUMA D00 CAHKT EBH bIX 05.04.2019 16.04.2019 104
MHKPOCEREUCOE
19 Peadwaaiies O ona pel SaHHbix 17.04.2019 22.04.2019 54,
a0 PeanMaauHA WHHEI Euﬁhrruﬁ W 73,0420 19 26.04.2019 an
Gpokepa coobWweH WA
WHTErpupoBaHHE CHCTEMbI
7.04, 05,
21 . 2704, 2019 02.05.2019 50,
12 HKontpurypauuwr Docker-$aidnos 03.05.2019 04.05.201% n
13 HacTpoka NoAMTHEK Bpocc- 06 05,2019 06.05. 2015 14
OSMEHHBIX JaNEOCOE
NogrnieHne BB moTesn
24 YNPAGAEHHA COCTORHNEM H CepRepHIR 07.05.2019 07.06.201% 1n
S TH
25 TecTpoiasme CepBepHOn Ha o 07.05.2019 10.06.201% 40,
% TeCTHROBAHHE KIMEHTERON YaCTH 08052019 10.05.2019 3n,
7 McARMEaTRARMAE TErTHROBNNE 11.05.2019 11.05.2019 1a
1 E MO M2 A
8 WeonpaeneHne owwbok NpUAGHKEH WA 13.05.2019 17.06.201% 5o,
bL) Hanucarie pasaena no 18.05.2019 27.05.2019 &
NPOERTH POESHW D NPANDHEEHHA
0 HanucaHm_a pa3Aena no peanyIaLH| 28 05,2019 05.06.201 6
CEPEEQHOH “aLTH NPHNOHEEHWA
a1 Hanm:aHuE_ p23AENa N0 PEATH3IALLHA 38 (15,3019 03062019 6
HAHEHTOHOH 42CTH NPHIOHEHHA
BranoaHe e Apyrix 4acre i paboTe
32 [PHHAHC OBBIA MEHELHMENT, 04,06,2019 11.06. 2019 Tn,
COUWaNEHER OTEETCTEEHHOLT I:.:I
13 ;':;‘u“f:“”"“ uraroe, odapmnenme 12 06,2019 17.06.2019 5g

Pucynok 76. @parmenT nuarpamMmsel ['anta — pa3zpaboTka cepBepHON 4acTH U HalMcaHUe

OTYCTHOCTH II0 HCCHGHOB&TCHBCKOﬁ pa60Te

4.3. BIouKeT HAYYHO-TeXHUYECKOT0 MCCJIeI0BaAHUA

4.3.1. PacueTr MaTepUaJIbLHBIX 3aTPAT HAYYHO-TEXHUYECKOI'0 HCCIeOBAHUA
Ha wMomeHT Hauanma wucclnenoBaTelnbckoil paboThl TpyMlma CTYJIEHTOB

O6J'IaI[aJ'Ia BCEMU HGO6XOI[I/IMI>IMI/I AlIapaTHO-TCXHUYCCKHUM CPCACTBAMH, B CBA3HU C



4yeM MOTPeOHOCTH B MPUOOPETEHUH JOMOJHUTENbHBIX CPEACTB HE BO3HHUKAJIO.
Opnako s pacdera MaTepUalbHBIX 3aTpaT Ha HCCIEAOBaHUE HEOOXOIUMO
paccuMTaTh AMOPTU3ALIMIO0 OCHOBHBIX CPEJCTB U HEMATEPHAIbHBIX AKTUBOB.

JJist HanMcaHus UCCIeI0BATENbCKOM PaOOThI UCIIOJIB30BAJICS MEPCOHATBHBIN
KOMITHIOTEP TOBBIIIEHHOTO KJIacca MOIIHOCTH ¢ MEPUPEPUHHBIMUA YCTPOUCTBAMHU
Ha cymmy 106000 pyOreit u 2 HOyTOyKa CpeaHero Kjiacca MOIMIHOCTH CTOMMOCTBIO
45000 pyOnert kaxnapi. OOmas CTOMMOCTh TEXHHUYECKOTO 000pYyI0BaHUS
cocraBmia 196000 pyOGneit. Cpok IMOJIE3HOTO HCIIOIB30BaHUS O(PUCHBIX MAIIHH
(xom 330.28.23.23) cocrapisieT OT 2 A0 3 JIeT, B pacyeTax e€ro MOKHO MPUHATh €ro
3a 3 roga. Bpewms, Tpedyemoe it Hancanusi BKP — okono 5 mecsiies.

HopMa AMOPTHU3alIUH BBIYUCIIACTCA 110 CH@I[YIOHICfI (bOpMy.He:
100%
AH - T - 33,33 %

rOI[OBBIe AMOPTHU3aIUOHHBIC OTYUCJICHUS:

H

100

Exxemecsiunbie AMOPTHU3alIMOHHBIC OTUYUCICHUS IIPH 9TOM COCTABAT!

A, =S x—=9 = 196000 * 0.33 = 65333 py6.1s

Ay
A, = = 5444 pyoas

Hrorosas CyMMa aMoOpTHU3allii OCHOBHBIX CPCIACTB 3a BPCMSA HAIIMCAHUSA

UCCIIEIOBATENbCKOM pabOThI cocTaBUT: A = 5444*5 = 27222 pyOusi.

Jlist pa3paboOTKK MPOrpaMMHOr0 MPOAYKTa MCHOJIb30BAIIOCH MPOrPAMMHOE
oOecrieueHue co CBOOOAHONW Mojenbio pacrnpoctpanenus wi [1O OecrmaTHoM
BEPCUHU, YMEHBLIEHHOTO (YHKIMOHAIa KOTOPOTO 10 CPAaBHEHHIO C TOJIHON
BEpCHE, BCe paBHO ObLIO OBl JTOCTATOYHO JJIsi MPOBEACHHUS HCCIIEOBATEIbCKOM
pabotel. M3 »sroro cremyer, uto amoptusanus [0 B pamkax mpoBeneHus

WCCIIeIOBATENHCKON PaboThI OblIa OECTIIIATHOM.
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4.3.2. OcHoBHasi 3apa0oTHasi IUIaTa MCHOJHUTENEH MCCIeI0BATEILCKOM
padoThI
Hwxe npencraBiena opmyna s pacdera 3aTpat Ha 3apadOTHYIO TIATHI
3n = 3ocu + 30m, TAE

3ocy — BBIPOKEHHAsI B pyOJIIX OCHOBHas 3apaboTHas 1j1aTa,
3 1on — BBIP@XKEHHAs B PyOJIAX JOIOIHUTEIbHAS 3apab0THAs I1aTa.
OcHOBHYIO 3apa0O0THYIO IJIaTy MOXHO BBIYUCIUTH MO (hopmyre:

Boen = 3 * Tp * (1 + Kyp + K,) * K, rte
3,u — CpeaHenHeBHas 3apaboTHas miara, pyo.;
T, — IPOOIKMTENEHOCTH PAOOT, BBHINOIHAEMBIX PAOOTHHKOM (pabodue aHwm);
Kyp — mpemuanbubiii koddpuument (0,3);
K, — xooddunuent nomnar u Hanbasok (0,3-0,5);
K, — paiionHsIi koa(dunuent, s Tomcka coctaisier 1,3.

CpennenHeBHas 3apabOTHas MJ1aTa BBIYUCISIETCS IO (popmyIe:
_ 3m * M
30H = —F.Zl
3M — MECSYHBIN OKJIaJ] paboTHHKA, py0. M — KOJIMYECTBO MeECAIIEB pabOThI
0e3 oTmycka B TedeHue roja (s 6-mHeBHOM paboueit Hegenu M=10,4). Fo —
JNENUCTBUTENBHBIN TOI0BOM (POHI pabouero BpEeMEHU MepCcOoHaNa, BBIPAKEH B
pabouux nHax. Pacuyer Oananca npuBeaeH B Tabmure 12.

Ta6nuna 12. bananc padouero Bpemenu (A1t 6-THEBHON HEIEIN )

[Toka3zarenu pabouero BpeMeHH Juu
Kanennapusie nau 365
HepaGouune quu (rmpa3gHUKU/BBIXOIHBIE) 66
[Totepu pabouero BpeMeHH! (OTITYCK/HEBBIXO/BI IO OOIE3HN) 56
JeiicTBuTenbHbIi ro1oBoi GoHa paboyero BpeMeHu 243

134



Takum o6pazom, B 2019 romy nelcTBUTENbHBIA TOA0BOM (DOHI pabouero

BpeMeHHU cocTaBiisser 243 nus. HalimeHHBIX TOKazaTeiaed JO0CTaTOYHO, YTOOBI

COCTaBUTh TAOJMIy pacyeTa OCHOBHOW 3apabOTHOH IUIaThl, MPU 3TOM 3apIuiara

CTyJIeHTa B MecsiI] paBHseTcs 21760, a pykoBoguTens — 33664 pyOrei.

Tabnuma 13. Pacuet ocHOBHO#M 3apaO0THOM TUIATHI

Ucnonaurenu 31> PYO Kyp K, K, T, 3ocu
HemHuoB Poman | 931,29 0,3 0,2 1,3 85 154361,32
Nnpuu

Pynenmon Janm | 931,29 0,3 0,2 1,3 85 154361,32
ITaBmoBHUY

Tpycos Esrennii | 931,29 0,3 0,2 1,3 85 154361,32
JMmutprueBny

CokonoBa Beponuka | 1440,76 0,3 0,5 1,3 4 13485,51
BanepreBHa

HUToro 476569,47

4.3.3. PacueT 10MOJTHUTEILHOM 3apa0d0THO NMJIATHI

HOHOJ’IHI/ITCHBHa}I 3apa60THa;1 ImiaTa MOET OBITh BBIYHCIICHA IIyTCM

YMHOXEHHUSI OCHOBHOM 3apa0OTHOM IJIaThl HA COOTBETCTBYIOMIMN KOA(DPUIIUEHT.

Jlst pacueToB 3HaueHue Koadduirenta 0pu10 ycranosiaeHo B 0,15.

Ta6nuna 14. Pacuet nonoaHUTEILHON 3apaO0THOM TIaThI

0] Koo dumment JononaurensHas
CHOBHas 3apaboTHast .
Henonanrens JIOTIONTHUTENBHOH | 3apaboTHas rata, pyo
miara, pyo. -
3apa0OTHOM TJIAThI
Hemuos P.U. 154361,32 23154,2
Pynenmos J1.I1. 154361,32 0,15 23154,2
Tpycos E.JI. 154361,32 23154,2
Coxorosa B.B. 13485,51 2022,82
71485,43

Hroro:
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4.3.4. OTunceHusi BO BHEOI/:KeTHbIE (DOH/IBI

[TogcunTaB OCHOBHYIO M JIONOJIHHTEIBHYIO 3apaOOTHYIO IUIaTy, MOXHO
paccuMTaTh CyMMY OTYHMCIICHHA BO  BHEOIO/KeTHBIE  (DOHOBI  depes
COOTBETCTBYIOIIEH KOI(PPHUITUEHT, UTO OTpakeHO B Tabnwmie 15.

Tabnuma 15. Pacuet oTuncienuit BO BHEOIOIKETHBIE (DOH/IBI

Koadduunent
N Cymma
OcHoBHas 3apaboTHas iaTa + | OTYHCICHHUH BO .
HcnonauTtenb OTYHUCJICHUM
JOTIOTHUTEIIBHAS, PYO. BHEOIO/KETHBIE
(hOoHIBI
Hewmmuos P.1. 177515,52 49704,35
Pynennos JI.I1. 177515,52 49704,35
Tpycos E. /. 177515,52 0.28 49704,35
Coxkonosa B.B. 15508,33 4342,33
Hroro: 153455,38

4.3.5. HaksiaaHble pacxoabl
[TomuMo 3aTpaT Ha aMOPTU3AIMIO M BBIIJIATY 3apa0O0THOM MIaThl, KOMIIAHHS
TaK)K€ HECET M3ACPKKU 3a OIUIATy AJIEKTPOIHEPIHH, YCIYT CBSA3H, KCEPOKOIUHU
MaTEepUajoB H M., 3TU U3EPKKH 00BbETUHSIIOTCS B HaKJIaTHBIE PACX0/Ibl, KOTOPhIE
MOT'YT OBITh BBIYUCJICHBI 11O CIISAYIONIECH hopmyie:
Buarn = Ni=1 CyMMa i — To# cTaThh * Ky, 1t

Ky, — k03 dunmenT, yauTsiBaronuii HakIaHbIe pacxoasl (16 %)

p

4.3.6. @opMupoBanue  OlO[KeTa  3aTPaT  HAYYHO-HCCJIE0BATEIbCKOI0
NpoeKTa

3Hasg 3aTpaThl HA aMOPTHU3ALIMIO, BBIIJIATY OCHOBHOM U JIOMOJHUTENIBHOM
3apabOTHOW TUTATHI, OTYMCIICHHWS BO BHEOIOMKETHbIC (OHABI W HaKIAIHBIE
pacxonbl, MOKHO BBIUMCIUTH OOIIMIA OMOKET HAyYHO-HCCIEI0BATEIbCKOTO

MPOEKTa, YTO MOKa3aHo B Tabnuiie 16.
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Ta6numa 16. BrogkeT 3aTpat Hay4yHO-UCCIEA0BATEIHLCKOTO MIPOEKTa

HanmeHnoBanue cratbu Cymma (py0.) Ipumedanue

AMOpTH3aLlMOHHBIE 3aTPaThl 2722200 Cwm. paznen 4.3.1.
Ha ceno0opyIoBaHue

Cwm. a «UTOTO» B
3arpaTel Ha  OCHOBHYIO rpady

476569,47 Tabaune 13
3apabOTHYIO IIJIATy
3arpatsl Ha CMm. Tpady «uTOrO» B
JIOTIOJTHUTEIBLHYO 71485,43 Tabimmue 14
3apabOoTHYIO IJIATy
CMm. rpady «uToro» B
3arpaThl Ha OTYHCICHHE BO 153455,38 TaGumme 15

BHEOIO/KETHBIE (DOH/IBI

Hakagabie pacxost 102022,34 16 % ot cymmb1 cTareit 1-4

Bromxet 3atpar HTU 830753,72 Cymma crareit 1-5

Takum 06pa30M, OBLIO YCTAHOBJICHO, YTO 6IOH)K€T 3aTpaT HAYYHO-

HCCIIeIOBATENbCKOTO TTpoekTa coctapisieT 831 000 pyOiei.

4.4, Onpenejienue  pecypcHoii  (pecypcocOeperamwineii), ¢GuUHAHCOBOIA,

OI0IKEeTHOI, CONMATBHON U IKOHOMUYECKOH 3P (PeKTUBHOCTH HCCIeTOBAHUSA

D¢ HEeKTUBHOCTh MPOEKTAa MOKHO PacCCUUTATh C MOMOIIBI HHTETrPaIbHOTO
nokazatels 3QpEeKTUBHOCTH HAYYHOTO UCCieI0Banus. MHTerpanpHbIi moKa3aTehb
¢buHaHcoBON A(OPEKTUBHOCTH TMOJYyYarOT B XOJC OICHKM OIOJKeTa 3arpar

HECKOJIbKUX BApUAHTOB BBITIOJIHEHUS UCCIIEOBAHUS TIO clieaytolei popmyie:

. D, ;
ucnitr __ pL
Iypnp = P rae
prent aJIBHBIN (prHA I TIoKa3a a3paboTKH;
ounp — MHTETPATBHBINA (HHAHCOBBIN MOKA3aTENb Pa3spaboTKy;

@, — cronMOCTh | -TO BapHaHTa UCTIOTHEHNUS;

Dmax — MaKCcUMaJbHas CTOMMOCTD UCTIOJTHCHUS HAy4HO-
UCCIIEIOBATENECKOTO TIPOECKTA.

NHuTerpanbHbiii mokazarenb pecypcodPHEeKTUBHOCTH MOXKET OBITh BHIYUCIICH

1o cieayoieit hopmyie:
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Ipi = Z a; x bi' rac

lpi — MHTETpANTEHBIN MTOKA3aTeNb PecypcodpHEKTUBHOCTH IS I-TO BapHaHTa
UCTIOJTHEHUSI pa3pabOTKu;

aj — BecoBOM K03(h(UIMEHT I-TO BapHaHTa UCTIOIHEHHS Pa3pabOTKH;

b; — otieHKa I-TO BapuaHTa UCIIOTHEHUS Pa3padOTKH, BEIpAKCHHAs B Oajuiax,
YCTaHABJIMBAETCS HKCIEPTHBIM IyTEM 110 BEIOpaHHOM IlIKaJIe OLICHUBAHUS;

N — YUCIIO MapaMETPOB CPABHEHUS.

Tabmuua 17. CpaBHUTENbHAasT OLEHKA XapaKTEPUCTUK  BAapUAHTOB

HCIIOJIHCHHUA IIPOCKTA

OOBeKT ucciaenoBanus/ KPUTEPHiA Becosoit kosdumment Ucm. 1 Ucm. 2 Ucm. 3
napameTpa

CrmocobcTByer pocty 3

MIPOM3BOIUTEIIHHOCTH tpyaa | 0,15 3 5

10JIb30BATEIIS

Yno6ctBO B AKCIUTyaTalUH 5

(cooTBEeTCTBYET TpeboBanusim | 0,25 3 4

norpedurenei)

[TomMex0yCTOWYUBOCTD 0,10 4 5 3

DHeprocoepekeHne 0,15 5 2 4

Hanexsocth 0,25 5 3 4

MareprnanoeMKoCTb 0,10 4 5 4

lpuen= 3*0,15+3*025+4*0,1+4*0,15+5*0,25+4*0,1=3,85

lo-uen2=5*0,15+4*025+5*0,1+2*0,15+3*0,25+5*0,1=3,8

lp-uens=4*0,15+5*025+3*0,1+4*0,156+4*0,25+4*0,1=4,0

WuterpanpHpiii mokaszarenb 3(G(GEKTHUBHOCTH BapHAHTOM MCIIOJIB30BAHHS
OMpECSICTCS Ha OCHOBAHUHM MHTETPATIBHOTO MOKA3aTels pecypcodPeKTHBHOCTH
¥ MHTETpaJIbHOr0 (PMHAHCOBOTO MOKa3aTels 1o dpopmysie [23]:

Ip—I/ICHi

IHCHi ~ ucni
bunp
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CpaBuurenbHasg 3QPeKTUBHOCTb TPOEKTA:

3 = Incnl
cp - I
ucn2
Ucnonb3yst 3t popmMysibl, MOKHO HailTh Hanbojiee 3(h(PeKTUBHBIN BapyuaHT
ucnonHeHus. PacueTs! npuBenens! B Tadbnuie 18.

Tabnuua 18. CpaBaurtenbHas 3pGHeKTUBHOCTD pa3padOTKU

Ne IToka3zarenu Hemn. 1 Hcn. 2 Ucm. 3

1 WHuTterpanbhplii GpuHAHCOBBIN TTOKa3zaTesb paspadorku | 0,90 0,85 0,95
WHTerpanbHblil MoKazaTenb pecypcodddexTuBHOCTH 4,0

2 3,85 3,8
pa3paboTKH

3 WuTerpanbHbli mokazaTesns ) (HEeKTHBHOCTH 4,28 4,47 4,21

4 CpaBHUTENIbHAS 3¢ (HEeKTUBHOCTH BapUaHTOB 0.96 1 0,94
HMCIIOJIHCHUSI !

BbIBOABI 1O IJ1aBe

B pasgmene wuccnemoBatenbCKo  paOOThI, TOCBSIIIEHHONW  OIIEHKE
KOMMEpPYECKOTO  TOTEHIMaia ¥  TCPCICKTUBHOCTH, OBUTM  OMpEeICHBI
(bMHAHCOBBIN IOKa3aTellb Pa3padOTKU, TOKaszaTeldb pecypcodPhEeKTUBHOCTH, C
MTOMOIIIBI0 KOTOPBIX OBUT BBIYMCIICH WHTETPATbHBIN TOKa3aTelb 3()(PEKTUBHOCTH
JUIST  KaKIOTO BO3MOXKHOTO BapWaHTa MCHOJHEHUs paboTel. CpaBHEHHE
WHTErpabHOTO TIoKazarens A(G(EKTUBHOCTH TpeX BapUAHTOB HCIOJIHEHUS
nmokasaj, 4YTo HaumbOosee d>(PGEKTUBHBIM pEIICHHEeM SBISETCS 2 BapHaHT

HCITIOJTHCHMAI.
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I'nmaBa 5. ConuajJbHasi OTBETCTBEHHOCTDH
5.1. BBeaenue

HccaenoBarenbekas padoTa 3aKiI0vaiach B MPOSKTHPOBAHUU M pa3pabOTKe BeO-
IIPHIOKCHHUS, aBTOMATU3UPYIOIIETO IPOIECCHl, CBA3aHHBIC C HMHTEPHET-PEKPYTHHIOM.
Hcrnonp3ys MpUIoKEeHUEe, COUCKATENH U paboToaaTein Oy IyT CIIOCOOHBI YCTaHABIUBATH
JICIOBOM KOHTAKT 3HAYUTCIIBHO OBICTpPEE, YTO B IIEPCICKTHBE CHU3UT YPOBCHB
6e3padorunibl B Poccum. Ilomck BakaHCHil ¢ ycTaHaBIMBaeMbIMU MapaMeTpaMu
(GUIBTpAIMK ITO3BOJUT COUCKATEIISIM OBICTPO M TOYHO HAXOAWTh BCE MHTEPECYIOIIUEC HX
BaKaHCHH, OINEPATHBHO Y3HABAaTh O HOBBIX TCHICHIIUSAX HA PBIHKE TPYJIOYCTPOWCTBA,
KOPPEKTUPYS TIPH 3TOM MporpaMMy JUIHOTO pocta. Ocoboe BHUMaHWE MpH pa3padOTKe
MPWIOKEHUsT OBUIO YICICHO ONPEISICHHON KaTeropuy COUCKATeJIeH — ydJaIiuMmcs
CTapIIiX KypCOB W MOJIOABIM CIICIIMATUCTaM, TaK KaK HWMEHHO OHH HWCIBITAIOT
HanOOJIBIITHE 3aTPYAHCHUS TIPU TPYJAOYCTPOMCTBE BBUAY OTCYTCTBHS ombiTa. K TomMy ke,
UMEHHO 3Ta KaTeropus JIHI] SBISETCS HAaMOOJIee aKTUBHOW B CMBICIE HCIOJIB30BaHUS
COBPEMEHHBIX HH(POPMAITMOHHBIX CUCTEM M TEXHOJIOTHH.

CornmacHO TpeOOBaHWSIM, TPEABABICHHBIM K  pa3pabaTebiBacMOMy  BeO-
NPWIOKEHUIO0, KIMCHTAMHA MOTYT SIBISTBCS IIOJIH30BATENIM, HCIIOJB3YIONMUE Kak
CTaIMOHAPHBIE TIEPCOHATBLHBIC KOMIIBIOTEPHI K HOYTOYKH, TaK 1 MOOUJILHBIC YCTPOUCTBA.
ITo sroii mpuuuHe uHTEpdElc BeO-MPUI0oKEeHUST HE0OX0AUMO ObLIO adanTHPOBATh IO
pasIUYHBIC  TMOJH30BATEIBCKUE YCTPOWCTBA, TPOBEpKa KOPPEKTHOCTH Pa3METKH
COJICP’)KUMOTO OCYIICCTBIISIIACH JTMYHO YUYaCTHUKAMHU HCCIIEI0BATENbCKOM paboThl. Cama
pa3paboTka TpU HSTOM BeJach C MCIOJIb30BAaHUEM HOYTOYKOB U TIEPCOHAIHLHOTO
KOMITBIOTEpPa, B CBSA3M C YE€M YYACTHUKH MPOCKTHOW TPYMIbBI MOABEPrajMCh TaKUM

BpEIHBIM (PaKkToOpam, Kak:

1. HekauectBennsie TN-MaTpuipl HOYTOYKOB TMOJ OCTPbIM YIJIOM CHJIBHO
MCKXKAIOT 1[BETA, BIUIOTH JI0 TOJHOTO WHBEPTUPOBAHUS TIpH yriie, Om3koM K 180
rpagycoB. HempaBuibHas 1BeTomnepenaya MOXET TMPUBECTH K  JIETKOU

AC30PHUCHTAIMH U I'OJIOBHBIM 60J'I$[M;



2. YacToTa BEpTUKAIBHOW Pa3BEpPTKM MOHUTOPOB orpannueHa 60 I'1, Mepuanwue,
BO3HHUKAIOIIIee MpPU 3TOM Hu3-3a ocobeHHocTed pabdotrel IIIMM-koHTpOsIEpa,
OBICTPO YTOMJISIET TJIa3a,

3. B HemnocpencTBeHHOW OJM30CTH OT 3JIEKTPOHHO-BBIYUCIUTENBHBIX YCTPONCTB
CyLIECTBYeT  O0JacTh  TOBBIIIEHHOTO  3JEKTPOMAarHUTHOTO  M3JIy4YCHHS,
JUTUTEIBLHOE HAXO0XKJICHUE B KOTOPOU BPEIHO JIJIsi BHYTPEHHUX OPTaHOB;

4, Crneun(pu4HOCTh TPYAOBOW JEATEIBHOCTH, CBSI3aHHOM ¢ pa3paboTKoN BeO-
MIPWIOKEHUH, COCTOUT B HEOOXOIMMOCTH BBITIOJTHEHHSI pabOT MPEUMYIIIECTBEHHO
B CHJISIYEM TOJIO)KEHHUH, YTO MOXET MPUBECTU K HAPYIICHUIO KPOBOOOpAIIEHUS U
00pa30BaHUIO 3JI0BPETHBIX HOBOOOPA30BaHUIA;

S. COou B JIEKTPONUTAHUM MOTYT HAPYIIUTh PAaBHOMEPHOCTH IMOJCBETKA MAaTPHIL
KUJKOKPUCTAJUIMYECKUX MOHUTOPOB, B PE3YIbTATE YTOMIISIEMOCTH IJ1a3 MOKET
JOTIOJTHUTENBHO YCUIUTBCS;

6. B BeuepHee M HOYHOE BpeMsi pPa3padOTUYMKUA BBIHYKACHBI HCHOJb30BAThH

UCKYCCTBEHHOE OCBEILCHUE.
5.2. IIpaBoBbIe 1 OPraHN3alMOHHbIE BONPOCHI 00ecneyeHus 6e30MacHOCTH

5.2.1. Opranu3auMoHHbIe MePONIPUATHSA 00ecnedeHns1 0e30MACHOCTH

Pa3paboTka BeO-mpuiIOKEHUS BejJach B TMOMEIICHUHU OOIeH Tuiomanaso 26
KBAJIpPATHBIX ~METPOB, B KayeCTBE MCKYCCTBEHHOIO HWCTOYHHKA OCBEILICHUS
WCIIOJIb30BAIMCh 3 JaMIIbl HakalduBaHHUs, oOmier MomrHocThio 85 Bt. Ilomemnienue
000pYZIOBaHO OJIHUM KPYITHBIM CTOJIOM, IO3BOJISIOMIUM padOTaTh OJHOBPEMEHHO 0
JIBYX Y€JIOBEK, U OJITHUM KOMITBIOTEPHBIM CTOJIOM CTAHAAPTHOTO pa3Mepa C BbIIABUKHOU
KJIABHATYPOH. YUACTHUKU HAYYHO-HCCIIEIOBATEIHCKON PabOThI B3aUMOCHCTBOBAIM C
AIEKTPOHHO-BBIYMCIUTEIBHBIMU YCTPOWCTBAMHU, HAXOMSCh B ONEPATOPCKUX Kpeciax,
BBITIOJTHEHHBIX B BUJIE KOMIBIOTEPHOTO Kpecia C PEeryJIUpyeMbIMH MOJJIOKOTHUKAMU U
VIJIOM HakJIoHa cruHKHU. [lepemerieHne kpecia BHYTPU MOMEMICHUS 00ECTeunBaroT 5
IJIACTUKOBBIX Kosec auameTpoM S50 mM. Kaxxaplii y4acCTHUK MCCIEIOBAaHUS MOCTOSTHHO

UMeI JOCTYH K CBOOOITHOMY OIEpaTOPCKOMY Kpeciy.
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C 1enpl0 MUHUMH3AIUMU BO3JECUCTBUS BpeAHBIX (AKTOPOB Ha TPYIILY
pa3pabOTUYMKOB MPU BBHINIOJHEHUH HAy4YHO-UCCIEI0BATEIbCKON paboThl, pabouee MecTo
TOJKHO OBITH opranu3oBaHo ¢ yaetoM TpeboBanuii [OCT 12.2.032-78 «CCBT. Pabouee
MECTO TIPH BBIMIOJIHEHUU padoT cuis. O0ume spronomudeckue tpedopanus» u CanlluH
2.2.2/12.4.1340-03 «I'urueHHYeckne TPEOOBAHUS K TICPCOHAIBHBIM  JJICKTPOHHO-
BBIYMCIIUTEILHBIM MallIMHAM M OPTaHU3AIUU pabOThD».

Huxe npuBeaeHsl Hauboliee Ba)KHbIE i cOONMIOACHHUS (parMeHThl CTaHAapTa
(ucmonp3yeTcs OpuUTHHAIBbHAST Hymepanus MyHKTOB cootBeTcTBue ¢ ['OCT 12.2.032-78
«CCBT. PabGouee mecTo Mpu BBINOJHEHUH padoT cuad. OOIIMEe >ProHOMUYECKUE
TpeboBaHu») [24]:

1. [TogBMKHOCTH Kpeclla OTHOCHUTEIBHO II0Jla WX JPYyrol TOBEPXHOCTH, Ha
KOTOPOM OHO YCTaHOBJIEHO, MOJET HE€ OrpaHuuyuBarThcs. B  ciyyae
HEOOXOIMMOCTH OOECIIEUEHUs CTPOro OMPEAEIEHHOTO IOJIOKEHHS 4YeJOBeKa-
oIrepaTopa Mo OTHOUIEHUIO K CPEACTBaM OTOOpakxeHHs MH(GOpMAaLK U OpraHam
YOpaBIEHUS, a TaKXKe B Ccllydae, €CId TPyAoBas [ESITEIbHOCTh 4YEJIOBEKa-
OmepaTopa COIPSIKEHA C CUJIOBBIMU M PE3KHMH JBWIKECHHUSIMH, KPECIIO JOJKHO
ObITh ukcupoBaHo. [lpu 3ToM, B 3aBUCHMOCTH OT Xapakrepa TpyI0BOM
NeATEIbHOCTH ONeparopa, J0JKHA ObITh 0OecreueHa BO3ZMOXHOCTh MU3MEHEHUs
MOJIOKEHUS Kpecya WM CHJIEHbS] B TOPU30HTAIBHOM TIIOCKOCTH € (pUKCaluen ero
B HY)KHOM mMoJio)keHHH. [Ipym HEOOXOAMMOCTH TMOABMKHOCTH Kpecia T0JDKHA
3a/1aBaThCsl TaKXKe BpaileHneM Kpecia Ha 180-360° BOKpyr BEpPTHKAIBHOW OCH
OTIOPHOM KOHCTPYKIIMHU Kpecya ¢ PuKcanuei B Hy’KHOM MOJI0KEHUMU.

2. [ToxcraBka 11t HOT JIOJKHA OBITH peryiaupyeMoit mo Beicote. lllupuna nomkna
obiTh HE MeHee 300 mm, nnmuHa - He MeHee 400 Mm. IloBepXHOCTH MOJCTAaBKU
noipkHa ObITh puduenoit. [lo mepemneMy Kparo cleayeTr MpeaycMaTpuBaTh
O0pTHK BbICOTOM 10 MM.

3. [Ipu paboTe nByMs pyKaMu OpraHbl yIpaBiICHUS Pa3MEIIAlOT ¢ TAKUM PacuyeToM,

YTOOBI HE OBUIO IEPEKPEIIMBAHUS PYK.
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10.

[Tomemenus, e pasmemniarorcss padboune mecta ¢ [IDBM, nomxHbl OBITH
o0Opy/loBaHbl 3alIUTHBIM 3a3eMJICHHMEM (3aHYyJIeHHMEM) B COOTBETCTBHUU C

TCXHUYCCKHUMU Tpe6OBaHI/I$IMI/I I10 3KCITyaTallhuu.

PaccrosiHue Mexay BHYTPEHHHMM TPAaHSIMHU IOJJIOKOTHHKOB  OIpPEAEIAeTCS
MEXJIOKTEBBIM JHAMETPOM, HW3MEPEHHBIM B TMOJOXKEHHH CcHIAd, 18 95
MEPUEHTWIA JTaHHOTO AaHTPOIIOMETPUYECKOTO IIpU3HAKa, C IMOMPaBKOM Ha
CIEIHUAIBHYIO OACKAY U CHAPSIKEHHE, a IIPYU HAIMYHAH PETYJIUPOBKH ITapaMeTpa -
50-95 nepueHTHISIMHU TaHHOTO aHTPOIIOMETPUYECKOTO MPU3HAKA.

B nomemenusx, obopynoBanubix [I9BM, npoBoauTcs eXeIHEBHas BIlaKHas
yOOpKa M CHUCTEMaTHYECKOE MPOBETPUBAHUE MOCIE KaXKIOro 4daca pabOThl Ha
[I9BM.

Pabouue ctosbl cieayer pa3mMemarb TakuM 00pa3oM, 4TOObl BUAECOIUCILIICIHBIC
TEPMHUHAJIBl ObUIM OPUEHTUPOBAHBI OOKOBOM CTOPOHOH K CBETOBBIM IpOEMawm,
4TOOBI ECTECTBEHHBII CBET IajJjaJl IPEUMYIIECTBEHHO CIIEBA.

B kayecTBe HMCTOYHHMKOB CBETAa IPU HMCKYCCTBEHHOM OCBEIICHHM CIIEAYET
MPUMEHTh TPEUMYIIECTBEHHO JIIOMUHECUEHTHbIe Jamnbl Tuna JIb wu
KoMnakTHble JromMuHectieHTHbIe Jiamnbl (KJLJI). Ilpu ycTpoiicTBe OTpaxeHHOro
OCBEIICHHS] B  MPOU3BOJCTBEHHBIX U  AJMUHUCTPATHBHO-OOIIECTBEHHBIX
MOMEIIECHUSIX JIOMYCKAeTCs MNPUMEHEHHE METaUIOrajJloTeHHbIX Jiamm. B
CBETWJIBHUKAX MECTHOTO  OCBEIICHHMS JOMYCKAaeTCsl NPUMEHEHHE  JIAMII
HaKaJIUBaHUs, B TOM YHCJIE TaJIOT€HHBIE.

Paboune mecta ¢ [I9BM 1mipu BBINOJHEHUM TBOPYECKOW pabOThHI, Tpelyroien
3HAUUTEIBHOTO YMCTBEHHOI'O HAMNpPSDKEHUS WM BBICOKOM KOHIIEHTpalUU
BHUMAaHUs, PEKOMEHIYETCS HW30JIMPOBATh JpPyr OT Jpyra IeperopojkaMu
BeIicOTOM 1,5 - 2,0 M.

DOKpaH BHUJCOMOHUTOpPA JOJDKEH HAXOIWThCS OT TJia3 TMOJb30BaTelsl Ha
pacctostaur 600-700 MM, HO He Ommxe 500 MM ¢ yuyeTom pasmMepoB andaBUTHO-

U(POBBIX 3HAKOB U CUMBOJIOB.
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[IpoexkTHOM Trpynmoil HAy4YHO-UCCIIENOBATEILCKOW pabOThl ObUIM COOJIOJICHBI B
JOMYCTUMON  Mepe Bce TpeOoBaHUsA, MpeaycMaTpUBaeMble TOCY/IapCTBEHHBIM
craumaptom 12.2.032-78. Bo Bpemsi BBINIOJHEHUS! BBIMYCKHON KBaTU(pUKAIMOHHON
paboThl HE MPOUCXOJUJIO CIIy4YaeB, HECYUIMX B ceO€ yrpo3bl IS 3I0POBbS U KU3HU
COTPYAHUKOB U YYaCTHUKOB ITIPOEKTHOW TPYIIIBI, & TAKKE NMPEACTABISIIN OIMMACHOCTH IS

OKPYXKaIoIlen Cpepl.

5.2.2. Oco0eHHOCTH 3aKOHOAATEJIBLHOI0 PEryJIMPOBAHUA NMPOEKTHBIX peleHuii
OCHOBHBIMU JIOKyMEHTaMu peIMETHON o0nacTy, CBSI3aHHOM C

TPYJIOYCTPOMCTBOM, SIBIISIIOTCS BakaHCUU paboTojaTesied M pe3tome couckareneil. B

JIOKYMEHTaX B OOJIBIIIOM 00BEME COJiepKaTcs JIMYHbIE JJaHHbIE Mmojb3oBaTeneit — GUO,

KOHTAaKTbhl, MPOLUIbIA OMBIT paOOThl, JUYHBIC JOCTIKEHUS M TPEANOYTCHHUS] U TIp.

[ToaTOMy OBUIO MPUHATO pELIEHHE OOpaTUThCS K (eaepaibHOMy 3akoHy Poccuiickoit

®denepanyn «O MepcOHATBHBIX JTAHHBIX», IIaBa 2, ctaths 5 [25]:

1. OOpaboTKa MEPCOHATBHBIX JAHHBIX JIODKHA OCYIIECTBIISITHCS HA 3aKOHHOW W
CIIPaBEIJIMBON OCHOBE.

2. OOpaboTKa TMEpPCOHANBHBIX JIAaHHBIX JIOJDKHA OTrPAaHUYUBATHCS JIOCTHIKECHUEM
KOHKPETHBIX, 3apaHee ONpPEACIICHHBIX M 3aKOHHBIX Lenei. He momyckaercs
o0paboTKa TMEepCOHANIBHBIX JIAHHBIX, HECOBMECTHMMas ¢ LelaMu coOopa
MEPCOHAJIBHBIX TAHHBIX.

3. He nomyckaercss oObenuHeHue 0a3 JaHHBIX, COJAEPXAIIMX TMEPCOHANIbHbBIC
JaHHbIe, 00pab0TKa KOTOPBIX OCYIIECTBIISICTCS B LETSAX, HECOBMECTUMBIX MEKITY
COOOI.

4, O6paboTKe MmojIeKaT TOJIBKO MEePCOHATbHBIE JaHHBIE, KOTOPhIE OTBEYAIOT IIEJISIM
ux 00paboTKH.

5. Conepxkanue U 00beM 00padaThHIBAEMBIX MEPCOHAJIBHBIX JAHHBIX JOJDKHBI
COOTBETCTBOBATh  3asBJIEHHBIM  I1eisiM  oOpaboTku.  OOpabarbiBaeMble
MIEPCOHANIbHBIC JTaHHBIE HE JOJDKHBI OBITh W30BITOYHBIMH TIO OTHOIICHHUIO K

3asBJICHHBIM LIEJIIM X 00pabOTKH.

144



6. [Ipu 0O6paboTKe MEepCOHANBHBIX JAHHBIX JOJDKHBI OBITH 00ECIEeUeHBbl TOUYHOCTH
NEPCOHANIbHBIX JaHHBIX, HUX JIOCTATOYHOCTh, & B HEOOXOJUMBIX Ciy4asx H
aKTyaJTbHOCTh MO OTHOLICHHIO K IIeNiiM OOpabOTKM MEepCOHATBHBIX JTAHHBIX.
OmnepaTop MOKEH MPUHUMATh HEOOXOAMMbIE Mephl JMOO 00ecrneyuBaTh HX
NPUHATHE TIO YAAJCHUIO WIH YTOYHEHHUIO HETIONHBIX, WM HETOUHBIX JaHHBIX.

7. XpaHeHHe TEpPCOHATBHBIX JAHHBIX JIOJDKHO OCYIIECTBISATHCS B (opme,
MO3BOJISIONIEH ONMPENEUTh CYObEKTa MEPCOHATBHBIX JAHHBIX, HE JOJIbIIEC, YeM
ATOrO TPEOYIOT 1eu 00pabOTKH MEePCOHAIBHBIX JMAHHBIX, €CIIH CPOK XpaHEHUS
NEPCOHANIbHBIX JAaHHBIX HE YCTAaHOBJIEH (QeaepaabHbIM 3aKOHOM, JIOTOBOPOM,
CTOPOHOHM KOTOPOTO, BBITOAONPHOOpPETATENEM WM MOPYUYUTEIEM, IO KOTOPOMY
ABJIAETCS CYOBEKT NEPCOHANBHBIX JaHHBIX. OOpalaTbiBaeMble MNEPCOHATbHBIC
JaHHbIE TIOJIEKAT YHUUTOKEHHIO JINOO 00€3JIMYMBAHUIO IO JOCTHMKEHUH Leen
00pabOTKM WM B Cllydae YTpaTbl HEOOXOJWMOCTU B JIOCTHKEHHM JTHX LIEJICH,
€CIIi UHOE HE MPEyCMOTPEHO (eiepaibHbIM 3aKOHOM.

Hcxons u3 nosoxkeHus: GpeepanbHOro 3aK0Ha, YYaCTHUKAMU MMPOEKTHOM paboThl

OBIJIO TPUHATO peIieHHe OTKazatbesi oT wucnoib3oBanms NOSQL CVYB][ B

MUKpPOCEPBUCAX MPUIIOKEHHUS, CBA3aHHBIX C XPAaHEHUEM JIOKYMEHTOB, XPaHAIIUX JTHYHbIE

JaHHBIE TTOJIb30BaTENIeH U3-3a OTCYTCTBUS B HUX 3((HEKTUBHOTO MEXaHU3Ma TPaH3aKIINA

¥ MEHBIIUX ypOBHEH 3aIuThl. B KIMEHTCKHE KOMIIOHEHTHI MHTepdeiica, CBA3aHHBIE C

CO3JIaHMEM M PEIAKTUPOBAHHEM pE3IOME M BaKaHCUM, Obul go0aBiieH TpaduyecKuii

AJIEMEHT, COOOUIAIOUIMI MOJIb30BATENSIM O COrJIacMM Ha 0o0pabOTKy MepCOHAIbHOM

uH(popmanuu.
5.3. IIpousBojacTBeHHAsI 0€30MACHOCTH

B nanHOM mMyHKTE MPOW3BOIAMTCS aHAIW3 BPEIHBIX W OIMACHBIX (PAKTOPOB,
KOTOPBIE MOTYT BOBHUKHYTh Ha OJTHOM W3 3TArOB BHITIOJIHEHUS PAOOTHI.

Xumudeckue (akToppl HE PACCMOTPEHBI B CBA3M C  HCIOJIH30BAaHHUEM
BBICOKOKAYECTBEHHBIX MaTE€pPHUAJIOB U OTCYTCTBUEM HEOOXOAMMOCTH B3aMMOJCHCTBUS C
XUMUKaTaMH B  TIPOIIECCE  BBIMIOJIHEHHS]  HAYYHO-HCCIEOBATEIBCKON  pabOTHI.

[Tomernienue, T/1€ BBIMOIHSINCH paOOTHI, pACIoNarajoch B A OT KPYIMHBIX TOPOJACKUX
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yaul Ha 6 3Taxke, B CBSI3M C 4YE€M ILIYMOBbIE (DaKTOPbl OBLIM HECHOCOOHBI OKa3aTh
CYLIECTBEHHOE BIMSHUE HA XOJ] IPOBEACHUS paboT.

PaccmoTtpens! cienyromue (pakTopbl: OTKIOHEHHE MTOKa3aTeNlel MUKpOKIMMaTa 1
€CTECTBEHHOI'O,  HEJOCTAaTOYHAs  OCBELIEHHOCTb W IIOBBIIICHHBIH  yYpOBEHb
AIIEKTPOMArHuTHOTO m3nyudeHus. Tabnuma 19 comepxut mHpOpMAIUIO O BO3IECHCTBUU
($akTOpOB B 3aBUCUMOCTH OT 3TAIllOB HAYYHOTO UCCIIETOBAHHUSL.

Tabnuma 19. Bo3amosxkHbIe onacHbIe U BpeAHbIE (DaKTOPHI

Oranel paboT

®daxropsl (mo T'OCT
12.0.003-74)

HOpMaTI/IBHLIe HAOKYMCHTBIL

[IpoexkTupoBaHue
Pa3spaboTka
DopMUpOBaHUE
OTYETHOCTHU

OTKJIOHEHHE
oKa3arelie + + +
MHKPOKJIMMATa

CanlluH 2.2.2.548-96

OtcytcTBHE W
HEIOCTATOK CHulI 23-05-95*
€CTECTBEHHOIO
cBETa

Henocrarounas CanlluH 2.2.1/2.1.1.1278-
OCBELLIEHHOCTD + + + 03
paboueit 30HbI

IToBBIIEHHBIM
YPOBEHb
AJIEKTPOMATHUTHBIX
W3TyYECHHI

CanlluH 2.2.4/2.1.8.055-96.

Kak BugHO u3 Tabmuubl 19, omacHbie U BpeaHble (HakTOpbl BO3JEHCTBOBAIM Ha
YYaCTHUKOB pa3pabOTKM Ha BCEM NPOTSHKEHUU paldOT, TaKk Kak BCE JTalbl Hay4dHO-

HCCIIeIOBATENbCKOM pabOThI OBLIM MTPOU3BEACHBI B OJTHOM U TOM K€ IMTOMEILCHUH.

5.3.1. AHa/Iu3 ONaCHBIX U BPeIHbIX MPOU3BO/CTBEHHBIX (AKTOPOB

Ta6numa 20. Biusaue onacHBIX ¥ BpeAHBIX (PakTOpoB

®dakrop Hcrounuk Bo3sneiictBue JlomycTrMbIe HOPMBI
OTKIIOHEHHE OrtcytcTBHE Bsanocts, Tabmuma 21
rnokasarejieit KOHJIMLIUOHEPOB YCTaJIOCTb,
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®dakTop Hctounnk Bo3snelictBue JIomyCTHMBIE HOPMBI
MHUKPOKJIMMATa CHIDKEHHAs
KOHIICHTPALIHS
Ilepuoamueckas
OTtcyrcTBUC WU PHOZ VYxynmenue KEO ne nmxe 1,2 %-1,5
HE00XO0OMMOCTh
HEJ0CTaTOK 3peHus, %

€CTECCTBCHHOI'O CBE€TAa

pabotel 3a OBM B
HOYHOE BpeMsi

YCTAJIOCTh I'J1a3

OcCBEIIEHHOCTh Ha
Henocrarounas paboyeil MOBEPXHOCTH OT
HenocraTounas VYxyauenue
MOIIIHOCTB CHUCTEMEI oO1ero
OCBEIIEHHOCTD 3peHus,
o OCBETUTEIILHBIX HMCKYCCTBEHHOTO
paboueii 30HbI yCTaJIOCTh IJ1a3
npuOopoB ocsenierus 200-300 k.
IToBBIIIEHHBIHI KommoneHTs! HanpsixenHoctb
Bo3morxHO
YPOBEHb MEPCOHAIIBHBIX 3JIEKTPOCTATHYECKOTO
BO3HHUKHOBEHHE
3IIEKTPOMATHUTHBIX KOMITBIOTEPOB Hu aKa oyt He 6osee 20 kB/m
W3JIY9CHHUI HOYTOYKOB p

HopMa MUKPOKJINMATa ABJLICTCA IINIaBAIOIMMM IIAapaMCTPpOB M 3daBUCHT OT

TEMIepaTypbl TOMEIIEHUS, MOBEPXHOCTEH, BIIAXXHOCTH M CKOpOCTH Bo3ayxa [26].

I[OHYCTI/IMBIC BEJIMYMHBI MTOKa3aTejeu MHUKPOKJINMATa IIPOACMOHCTPUPOBAHLI B Ta6JII/II_[€

21.
Ta6nuna 21. lonycTuMble BETUYMHBI TOKa3aTeleil MUKPOKJIMMATa
[epuon Temnepatypa Temnepatypa OTtHocuTenbHas CkopocTb
roaa BOo31yxa, °C noBepxHocrei, °C BJIAKHOCTh JIBUKEHUS
BO31yXa, % BO3/IyXa, M/C
Xonoansii | 20,0-21,9 19,0-26,0 15-75 0,1
Ternii 21,0-22,9 20,0-29,0

5.3.2. O6ocHOBaHNEe MEPONIPUSITHIA 110 CHUKEHUIO YPOBHEH BO31eHCTBUS ONMACHBIX U

BpPeIHbIX (PAKTOPOB
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5.3.2.1. MeponpusiTisi 10 CHUKEHUIO BO3/1eiiCTBHS HEJOMMYCTUMOT0 MUKPOKJIMMATA
J1Jis1 BOCCTaHOBIIEHUS M TOJICP KAHUS JOIYCTUMOT'O MUKPOKJIMMAaTa He0OX0IMMO

MPUACPIKUBATHCA CIICAYIOINX IMTPAaBUIILL

o O6opynoBaHue TOMEIIEHUS CHUCTEMamMH O0OrpeBa, BEHTWIUPOBAHUS U
YBIIQXKHEHUS.
o OOopynoBaHMEe  TOMELICHUS  COBPEMEHHBIMH  IIJJACTUKOBBIMU  OKHAMH,

NoaAACPKUBAIOITMMHA BO3MOKHOCTE MUKPOBCHTUJIMPOBAHMA.

o 3amuTa (acana 37aHUS OT COJHIIA: IITOPBI, KaIIO3U, HABECHI U T.1.
o PannonansHO pasmemniats pabouue MecTa.
o ExenneBHas Bna)kHas yoopka pabouero noMemieHusl.

5.3.2.2. MeponpusiTisi N0 CHUKEHHIO BO3/1elCTBUS HEAOIYCTHMOTO
Jns pemeHus nmpoOJieMbl OTCYTCTBUSI MJIM HEJOCTaTKa €CTECTBEHHOI'O CBETA W

IJI0OXOM OCBEIICHHOCTH pa6oqer0 MCCTa IOAXOIAT CIACAYIOIINC ITYHKTBI:

o CoxkpareHue BpeMeHH padOoTHhl.

o CBoOeBpeMEHHas UMCTKA CTEKOJI B CBETOIIPOEMaX.

o CHOC 1epeBhEB, MPEMATCTBYIOMIMX MPOHUKHOBEHUIO CBETA B TIOMEIIICHHUE.
o PeMOHT moMeTIeHnsI B CBETIIBIX TOHAX.

. VYcranoBka 00iee MOITHBIX JIaMIT HJIA B OOJIBIIIEM KOJTUYECTBE.

o YcTaHOBKa JITaMIT B TIPaBUIILHOM TIOJIOKCHUH.

5.3.2.3. MeponpusiTusi 10 CHUKEHHIO BO3/AeiiCTBUS HEJOMYCTHMOIO YPOBHS
3JIEKTPOMATHUTHOI0 U3JIyYeHUsI
[ToBbIIIEHHBIH YPOBEHD AJIEKTPOMArHUTHBIX HU3JIYYCHUN MOXHO M30€XaTh, €Cln
CJIEI0OBATh CIEAYIOIIUM MyHKTAM:
o [IpekpaTuTh UCIIOJIB30BAHUE MOHUTOPOB C 3JIEKTPOHHO-TTy4E€BOU TPYOKOM.
o Hcnonb3oBaTh  BBICOKOI(P(PEKTUBHBIE ~ OJIOKM  NUTAHUS M [pPOYUE
npeoOpa3oBaTeI HAMPSHKCHHUS.
o Pacnosaratb MOHUTOp B YIUIy MOMEIIEHUS ISl TOTO, YTOOBI CTEHBI MOTJIOLIAIN

U3JIy4YEeHUE.
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L4 Brikmouatn KOMIIBIOTCP ITPU €0 HEHUCITIOJIb30BAHUU.

° Cokpaiiath BpeMsi, IPOBOAUMOE 32 KOMITBIOTEPOM.
5.4. Dxogornueckass 0€30MaACHOCTDb

DKOJIOTHYECKOH O€30MMacHOCThIO HA3bIBACTCS KOMILICKC MEPOIPHUATHN  TI0
CHIDKCHHIO HETATHBHBIX BJIMSHUA IPOWU3BOJCTBEHHOW JCATEILHOCTH 4YEJOBEKa Ha
OKPY’KaIOIIYIO CPEy U 3alUTy YeIOBEKa OT MOCIEACTBHI 3TOro BIUsHusA [27].

JIIs  BBIMOJIHEHHS  HAYYHO-HCCIICIOBATCIbCKOW  pabOThl  MCIOJB30BAJIKCH
KOMITBIOTEPHI, HOYTOYKH U CMapTQOHBI cpeHe MOITHOCTH. COBpEMEHHBIC JICKTPOHHO-
BBIYHCIUTEILHBIC YCTPOMCTBA HE BBHIOPACHIBAIOT B OKPY)KAMOIIYIO CPEIy KaKHUX-JIHOO
BPC/IHBIX BECINECTB, OJHAKO HCIOJB3YIOT JUISI Pa0OTHI JJICKTPOIHEPTHI0O M CO3AIOT
AJIGKTPOMArHUTHBIC TOJS. PocT TOTpeOJICHMS AJIEKTPOIHEPTUH MOKET TPHUBECTH K
CTPOUTEIILCTBY  JIOTIOJHUTEIBHBIX ~ aTOMHBIX  DJICKTPOCTAHIMM, YTO  ITOBBIIIACT
BEPOATHOCTh  siiepHOM  KatacTpodbl.  HecaHKIIMOHUPOBAHHOE  HCIIOJIb30BAHHE
cMapT(HOHOB MOXKET BBIBECTH U3 CTPOSI TEXHUKY, HE MPETHAZHAUYCHHYIO JIJIS ITTUTESIIEHOTO
HAXOXJICHUS B DJJICKTPOMAarHUTHBIX TMOJSAX. BBIBOJ W3 CTpos OOPTOBBIX CHCTEM
yIpaBJICHUS CaMOJICTOB MOXET TMPHUBECTH K aBwakaTactpodam. IIpomsBoicTtBo u
YTHJIU3AIHAS COBPEMCHHBIX BBIUHCIIMTEIBHBIX YCTPOWCTB COCTABJISIIOT CEPHE3HYIO
po0JIeMy: TEKCTOJIUT, UCTIOIB3YEMBIH MPH MPOU3BOACTBE MHUKPOCXEM, HMECIOIIUX CPOK
pa3ioxeHus 00Jiee ThICSUYH JIET.

Takke TpH MPOM3BOJACTBE CMApPT(HOHOB W IEPCOHATBHBIX KOMIIBLIOTEPOB
UCIIOJIL3YIOTCS TSKEIIbIC, IIEI0YHO3EMENIbHBIC METAJUIbI, PTYTh, INIACTHK U CTEKJIO, YTO
0e3 JODKHOHM yTHIIU3alliy 110 OKOHYAHUH CITY>KOBI TIOTTAaaeT B MIPUPOTY U OCTACTCS B HE
nepepaboOTaHHOM BHUJE.

MeponpusTus, TO3BOJSIONIME COXPaHATh JKOJIOTUYECKYI0 0e301acHOCTh
HaxOoJI5Ch Ha CBOeM paboueM MecTe:

o [TpaBwiibHAs yTHIU3AIUS TIEPCOHATBHBIX KOMITBIOTEPOB U CMapT(HOHOB, a TaKkKe

UX KOMIUICKTYFOIINX;

o Vcnonp30BaHue 3HEProcOeperaroImx JIaMil;

o Hcnonp30BaHne akKyMyJIITOPOB BMECTO COJIEBBIX OaTapeek.
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5.5. be30nacHOCTb B Ype3BbIYAHHBIX CHTYALMAX

Upespbruaitnas cutyanus (UC) — oOcraHOBKa Ha ONpEACICHHOW TEPPUTOPHH,
CIIOKMBILIAsACA B pPE3yJbTaTe aBapuH, OMACHOIO IPUPOJHOTO SIBJIEHUS, KaTacTpo(sl,
CTUXUHHOTO WJIM MHOTO OEICTBUS, KOTOpas MOKET IOBJEYb 3a COOOM 4YeI0BEUECKHE
KEpPTBBI, a TAKXKE yIIEpO 370pOBbIO YeNIOBEKAa MM OKpY’Kalollel cpele, 3HauYuTeIbHbIe

MaTepUallbHbIC TIOTEPU U HAPYIICHUE YCIOBUH XKU3HEAeITeIbHOCTH [28].

5.5.1. Iloxkap
HayuHo-uccnenoBarensckas paboTa MpoXoauia B MOMEIICHUU, MOAXOSIIEM

noa onpexaenenue opuc. OgHON U3 HamboJiee BO3MOXKHOM 4Ype3BbIUAHON CUTYalUEH,

KOTOpasi MOKET BO3HUKHYTh IMpU paboTe B MOMEIICHHMSIX Takoro tuma — moxap. K

MoXapy MOTYT MPUBECTH HEUCIPABHOCTU B TEXHUYECKUX CPEJCTBAX, OPITEXHHKE, a

TaKKe JCHCTBHS caMHuX COTPyIHUKOB [29]. ['maBHOE BO BpeMs mokapa — He TOIaBaThCs

MaHWKE W JIEUCTBOBATh COTJIACHO NpaBWJIaM MOBEIEHHUS Npu moxkape. s coTpynHuka

CYIIIECTBYET MOPSAJIOK JEUCTBUU M MpaBuia IMOBEACHUS B MOJO0HON upe3BbIYATHOM

CUTYyalluu:

1. 3amMeTHB TMOXap WIM 3aropaHue, HEoOXOJAMMO HEMEIJIEHHO OpraHu30BaTh
OMOBEILEHHE 00 ATOM BCEX HAXOIALIMXCS B 3AaHUM JIOACH, HE3aBHUCHUMO OT
pa3MepoB U MeCTa MoXapa WM 3aropaHusi, paBHO KaK U TIPH 0OOHAPYKEHUH XOTS
OBl MaJIeHIIMX MPU3HAKOB TOPEHUS (JIbIMa, 3armaxa rapv) 1 HEMEJJICHHO BbI3BaTh
noxkapHyr oxpany 1o Tenedony «01». OdeBUIHO, YTO OBICTpOTa MPHUOBITHA
MO’KAPHOW TOMOIINHU, TMO3BOJIUT YCIENTHEE JUKBUAMPOBATH MOXap U ObICTpee
MOMOYb JIFOJSIM, HAXOASIIIUMCS B OTTACHOCTH.

2. CooOmieHust o Tmokape, Kak MpaBuio, mnepenarorcs mo tenedony. Iloaromy
KKl 4YeOBEK JIODKEH XOPOIIO 3HATh MECTa PAaCIOIOXKEHUs Tele(OHHBIX
anmnaparoB, 0COOEHHO T€X, KOTOpbIE JOCTYMHBI B JII000€ BpeMs cyTok. Crenyet
MOMHUTh, YTO C TMOMOIIBIO COTOBOTO Telie(pOHA MOKHO BBI3BATh MOMOIIb JaKe

MpY OTCYTCTBUU JICHET Ha cuete wik SIM-kapTel 1o HoMepy «112».
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3. Kaxxapiii paboTHHK 00pa30BaTEIbHOTO YUPEKACHUS, OOHAPYKUBIIUI TTOXKAp WIH
ero TMpu3HaKW (3aIbIMIICHUE, 3alax TOPeHHsS WIM TICHUS Pa3IMIHBIX
MaTepHaJioB, MOBBIIICHUE TEMIIEPATYPHI U T.I1.) 00s3aH:

4, HEMEJJICHHO COOOIIMTh 00 ATOM IO TejedOHy B MOXKAPHYIO 4acTh (IIPU ITOM
HEOOXOJMMO YETKO Ha3BaTh aJ[peC yUPEKJIEHUS, MECTO BOSHUKHOBEHHUS TOXKapa,
a TaKKe COOOIIUTH CBOIO IOJKHOCTD, (DaMUJIMIO M HOMEP CBOETO TenedoHa);

5. 3aJIeliCTBOBATh CHCTEMY OTIOBEIIEHUS JIOACH O MmoXkape, MPUCTYIUTh CaMOMYy H
IOpUBJICYb APYTUX JHI K JBaKyallud JeTed W3 37aHUs B O€30MacHOEe MECTO
COTJIACHO IUIaHY dBaKyalluu;

6. U3BECTUTh O TMOXKAape PYKOBOJUTENS OOpa30BaTEIbHOIO YUPEKACHUS WU
3aMEHSIOIIETO €ro pa0OTHHUKA;

7. OpraHu30BaTh BCTPEUY MOKAPHBIX MOJpa3IeiICHUM, MPUHATh MEPHI M0 TYIICHUIO

Imoxapa MMCIOIUMHUCA B YIPCIKACHHUU CPCACTBAMMU IOKAPOTYIHICHHA.

5.5.2. 3emyerpsiceHue

[lon 3emnerpsiceHMEM MOHUMAIOT TMOA3EMHBIE TONYKA M KoJieOaHHsI 3E€MHOM
ITOBEPXHOCTH. 3eMIIETPSICEHHUS OTpaXKaroT nporecc re0JIOTUYECKOTO
npeoOpa30BaHus IJIAHETHI, MEPBONPUYNHOMN 3eMJIETPSICEHU I ABJISIFOTCS
rJ100abHbIE T€0JOrMUYE€CKUE U TEKTOHMYECKHUE CUITBI

Tomckas o0OnacTe pacnosiaraercs Ha 3HAQYUTEJIbHOM OTHAJIEHHWM OT 30H
CECMMYECKON aKTMBHOCTH, OJTHAKO, 3a nocieanne 10 jer B nmpeaenax ropoACKOr 30HbI
MPOU30IIIO HECKOJIBKO 3€MIIETPSICEHUM, MakcuMaibHas 3a(UKCHUpOBaHHAs aMIUIMTYAA
TOTYKOB cocTaBmwia 5,9. B cBsi3m ¢ TeM, 4TO Hay4dHO-MCCIEIOBaTelbCcKas padoTa
MIPOUCXOMNIIAa B TOMEIIEHNHU Ha 6 3Ta)ke, 4TO CO3JaeT JONOJHUTENbHbIE (PaKTOPhI pPUCKa
[P 3€MHBIX TOJYKAX, YYaCTHUKAM paloOT ClieyeT 3HaTh MHCTPYKIUH MO MOBEACHUIO BO
Bpemst 3emiietpsicerns [30]:
1. [Ipy BO3MOXKHOCTH 3aXBaTUTh C COOOW TOKYMEHTHI, JE€HBI'H, IPEAMETHI MEPBON

HE00X0IUMOCTH, (POHAPUK.

2. Octeperarbcs MaJalOUIMX MPEAMETOB, OOOpPBAaHHBIX MPOBOJAOB M JIPYIHX

HCTOYHHNKOB OITACHOCTH.
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3. CoxpaHATH CIIOKONCTBHUE U HE JOIYCKATh IAHUKH.

4, IIpy HaxXOXACHUM HA BEPXHUX 3TAKAX MHOTOATAKHOIO 3/IaHHUSI — OCTAaBaThCS B
3JaHUH, MPEIBAPUTENBHO OTKPBITH BXOJAHYIO JBEpPb, KOTOpas B JaJIbHEHIIEM
MOKET 0KA3aThCs IEPEKOLICHHON U 3aKIIMHEHHOM.

S. BbricTpo 3aHATH HanboJee 6e30MmacHOe MECTO B IOMEIIEHUH: B IBEPHBIX MpoeMax
KAUTAJIBHBIX CTEH, y OJMIbKalllled K LEHTPY 34aHUs KanuTalbHOW CTEHBI,
OIIOPHOM KOJIOHHBI, B yIJy KOMHATBI, BCETJa IMOJAJIbIIE OT OKOH, TSKEJIBIX
IIPEIMETOB U MEOEIH, KOTOPbIE MOT'YT OIIPOKUHYTHCH.

6. B cinydae paspyumieHus 34aHUS, CONPOBOXKIAIOIIETOCS NAJACHUEM OTIEIbHBIX
AJIEMEHTOB TMEPEKPBITUS WJIM YacTel KamUTaJbHBIX CTEH, HE0O0XOJUMO
HEMEJJICHHO MMOKUHYTh 3/IaHUE.

7. [loknaas 37aHUE, HE BBIIPBITMBATH U3 OKOH, PACIOJIOKEHHBIX BBIIIE IIEPBOIO
JTaXka, CTEKJa BBIOMBATH MOJAPYYHBIMU CpPEICTBaMH (CTYyJIOM, TaOypeTKoil), B

KpallHeM ciy4yae, pyKoid, 0OMOTaHHOM TPAIMKOM.
BpIBOABI IO IJ1aBe

B pesynbTarte u3yueHus U aHadu3a CTaHIApTOB W MpaBWJI, Kacalouuxcs padoTe B
MOMEIIEHUSIX C AJIEKTPOHHO-BBIYUCIUTEILHBIMU YCTPOUCTBAMU, MOXKHO CJ/I€JIaTh BBHIBOI,
YTO BBITIOJIHEHHUE MPOEKTAa COOTBETCTBOBAJIO BCEM 3asBIICHHBIM HOpMaM O€30MacHOCTH
KUZHEACATEIbHOCTA. YYAaCTHUKU TPOCKTHOM TPYIIbl HE MOABEPraINCh CEPHE3HOMY
BO3/ICHCTBUIO OMACHBIX (PaKTOPOB.

Paboune mecta u momenieHue B 11€JI0M BO BpeMs MPOBECHUS UCCIIEI0BATEIHLCKON
paboOThl  COOTBETCTBOBAJIO PETHOHAIBHBIM  CTaHAApTaM, a TaKXe CaHUTapHO-
AMUJIEMHUOJIOTUYECKUM TIpaBWiaM U HopMam. DenepanbHblil 3aK0H «O NepCOHaIbHBIX
JAHHBIX» BHEC U3MEHEHUS B apXUTEKTYPY CEPBEPHOM YaCTU U BU3yAIIbHOMY U3MEHEHUIO
HEKOTOPBIX KOMIIOHEHTOB TIPUJIOKEHUS, UJICHBl IPOCKTHOM TPYIIBI TOTOBBI K

IMOBCJICHUTIO B YCIIOBUAX qp63BquaﬁHLIX CHTyaHHﬁ.
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3akirouenue

Jiia peanuzauuy BEO-NIPUIIOKEHHUS JJII CUCTEMbI TPYJAOYCTPOMCTBA KOMaHIOW
pazpabotunkoB Obuto Hamucano Oomnee 171000 crpodek koma, OOECTIEYMBAOIINX
pa3BepThiBaHUE M (yHKIUMOHMpoBaHHE 11 MuKpocepBHCOB M 16 pa3aMUHBIX BKJIAJ0K
KJIIMEHTCKOW YacTH BEO-MPUIIOKEHUS, BKIIOYAIOIMKX B ceOst Oonee 30 moap30BaTEIbCKUX
PEaKTUBHBIX KOMIIOHEHTOB. bmaromapst BbIOOpPY MHMKPOCEPBHCHOM apXWUTEKTYyphl H
HCIIOJIb30BAaHUIO MTPOBEPEHHBIX MATTEPHOB MPOECKTHUPOBAHUS, YAAIOCh JOCTHYb MHJEKCA
nojaepkuBaeMoct koza B 91,9 %, 4ro o3HavaeT BBHICOKYIO CTEIIEHb TOTOBHOCTH BEO-
IPUJIOKEHUS K JAJIbHEHIIINM U3MEHEHHUSAM U MacIITaOMpOBaHUIO.

Wcnons3oBanne  cpeacrtBa  KoHTeWHepu3ammu — Docker  mo3Bommio  BeO-
NPWIOKEHUI0O HE 3aBUCETh OT MPOTPAMMHOIO OCHAIICHHWS KOHKPETHOW CepBEpHOU
MaIIMHbl WM KJacTepa MallliH, 4TO MO3BOJIAET OoJiee ONEpaTUBHO pa3BEPTHIBATH BEO-
MPWIOKEHNE Ha YAAIEHHOM XOCTHHTE.

[Ipoananu3upoBaB MPEeIMETHYIO 00JIACTh M BBISIBUB CIHCOK HanbOOJee OIMaCHBIX
KOHKYpUPYIOIIUX HPOrpaMMHBIX MPOAYKTOB B cdepe aBTOMaTH3ald IPOIECCOB
MHTEPHET-PEKPYTUHTA, ObUIM CKOPPEKTUPOBaHbl (PYHKIMOHAJIbHBIE TpeOOBaHUSA K BEO-
OpWIOKEHU0. JlJIi MOJIOABIX CHEIUAJUMCTOB M YyYallMXCsl CTapUIMX KypcoB Obula
no0aBlieHa BO3MOKHOCTh BbIOOpa crnenuanu3auuid «JlHeil kapbepbl» U AaJIbHEHUIIEro
nonyderus SMS- wim E-mail yBegomnenuii. [lo pesynbraTtam ompoca, MpoOBEACHHOMY
cpenu cryaeHToB 4 kypca TIIY, Obu10 BbIsICHEHO, uTO OoKono 10-15 % ywamuxcs He
nocemanu «JlHu Kapbepbl» H3-3a OTCYTCTBHS HalOMUHaHUsA. BHenpenue naHHOro BeO-
NPWIOKEHUS B MH(GOPMAIMOHHBIE CUCTEMBI OOpA30BATENbHBIX YUPEKACHUNH MOXKET
MOBBICUTH SIBKY CTY/ACHTOB Ha «J{HU Kapbepb» U CHU3UTh YPOBEHb 0€3pabO0THUIIbI CpEIU
MOJIO/IBIX CIICIIUAMCTOB B IIEJIOM.

BHenpeHrne BO3MOXHOCTH CO3JaHMs IOJb30BAaTEIbCKUX TECTOB Ha IJaTdopme
Moodle s MeHeKepOB KOMIIAHUN TIO3BOJIMT POBOIUTH OTOOP KBATU(DUIIUPOBAHHBIX
couckareseil ObicTpee U dpPexTrBHEE, a CAMUM COMCKATENIAM — MOJIy4YaTh aKTyaJIbHYIO

uH(popMaIuio o TpeOOBaHUAX pabOTOIATECH.
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AHanu3 cocTosiHus 0e3paboTuilbl B 3KOHOMUKE Poccuu [DneKTpoHHBIN pecypc].
— Pexwmm goctryma:  https://novainfo.ru/article/12041 (mata oOpamieHus:
04.05.2019).
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22.05.2019).
HccnenoBanre mpousBogutenbHoct RabbitMQ [Dnekrtponnsiii pecypc]. —
Pexxum poctyma: https://www.cloudamqgp.com/blog/2018-01-08-part2-rabbitmg-
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[OnextpoHHbI pecypc]. — Pexum moctyma: http://powerbranding.ru/biznes-
analiz/swot/ (nara oopamenus: 29.05.2019).

WuTerpanbHblil GUHAHCOBBIN aHamu3 [DNEKTPOHHBIN pecypc]. — Pexum nocryna:
http://afdanalyse.ru/publ/finansovyj_analiz/integralnyj_finansovyj analiz/9-1-0-
81 (nara oopamienus: 01.06.2019).

I'OCT 12.2.0.32-78. CuctemMa ctanmaptoB Oe3omacHOCTH Tpyaa. Pabouee mecto
IPU BBIMOJHEHUH pPabOT cuis [DIEeKTpoHHBIA pecypc]. — Pexum pocryma:
https://internet-law.ru/gosts/gost/31970/ (nata oopamenus: 15.05.2019).
@OenepanbHblil  3aKOH, TyaBa 2, cTtaTthsd S «O 3amure MNepCcOHAIbHOU
uH(bOpMaITIH.» [DJIEeKTPOHHBII pecypc]. — Pexxum JOCTyIa:
http://www.consultant.ru/document/cons_doc_LAW 61801/ (mara oOpaiieHus:
16.05.2019).

OnTumanbHble W JIOMYCTUMBIE MapameTpbl BO3ayxa [DIJIEKTPOHHBIA pecypc|. —
Pexxum mocrtyma:  http://www.technoholod.ru/site.aspx?SECTIONID=1940097
(mata ooparmenus: 16.05.2019).

CocrosiHHE OKpY’KaroIeld cpeabl. DKOJIOrudYecKkast 0€30MacHOCTh [ DIEKTPOHHBIN
pecypc]. — Pexum nmoctyma: http://www.infoeco.ru/index.php?id=58 (mara
obpamienus: 15.05.2019).

MUC Poccun. UpesBpluaiiHble CUTyaluu [DJIEKTPOHHBIM pecypc]. — Pexum
noctyma: https://www.mchs.gov.ru/dop/terms/item/86578/ (mata oOparieHus:
15.05.2019).
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29.

30.

JIOMKHOCTHBIE MHCTPYKIIMU TIPU TMOXKape [DJIEKTPOHHBIM pecypc]. — Pexum
JOCTyTIA: https://hr-portal.ru/doki/dolzhnostnaya-instrukciya-specialista-po-
pozharnoy-bezopasnosti (nata oopamenus: 20.05.2019).

JIOJDKHOCTHBIE MHCTPYKLIHMHM TIPU 3€MIIETPSICEHUU [DIEKTPOHHBIA pecypc]. —
Pexxum pocryma: http://my.sfu-kras.ru/safety/earthquake (mara oOpamieHwus:
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IMpuioxe

using
using
using
using
using
using

namesp

{

Hue A. IIporpaMmHubIii KoJ aOCTPAKTHOTO KJacca MPOBEPKH A0CTYNA K

pecypcam

System;
System.Collections.Generic;
System.Collections.Immutable;
System.Ling;

System.Text;
System.Threading.Tasks;

ace BuildingBlocks.Security.Abstract

public abstract class AbstractAccessor

{

obpaborumka".

/// <summary>

/// MeTon x®HOJepa IJisg NPOBEPKM IIpasB.

/// </summary>

protected const string HANDLER METHOD NAME = "HasPermissionAsync";

/// <summary>

/// KoHTelMHep 3aBUCUMOCTEN.

/// </summary>

protected readonly IServiceProvider serviceProvider;

/// <summary>

/// Cnoeapk "Tum pecypca - Tumn oBpaboTumka'.

/// </summary>

protected readonly IImmutableDictionary<Type, Type> eventHandlersDictionary;

/// <summary>
/// KOHCTpPyKTOp.
/// </summary>
/// <param name="serviceProvider"> KoHTelHep 3aBucmMocTeli. </param>
/// <param name="eventHandlersDictionary"> CsoBape "Tun pecypca - TUI
</param>
public AbstractAccessor (
IServiceProvider serviceProvider,
ITmmutableDictionary<Type, Type> eventHandlersDictionary)

_serviceProvider = serviceProvider;
_eventHandlersDictionary = eventHandlersDictionary;

}

/// <summary>

/// TlpoBepka NOpaB OOCTyla K pecypcy.

/// </summary>

/// <typeparam name="TEntity"> Tun pecypca. </typeparam>

/// <param name="event"> ITO njia mnepemauM »OAHHEIX O pecypce oJjsg [OIPOBEPKU

mocryna. </param>

handlerType) ;

/// <param name="operation"> IIlpoBepsemasa onepaumusa. </param>
/// <returns> JocTymHOCTb pecypca. </returns>
public virtual async Task<bool> HasPermissionAsync<TEntity> (
AccessEvent<TEntity> @event,
AccessOperation operation)
where TEntity : class

var eventType = (@event.GetType():;
var hasHandler = eventHandlersDictionary.TryGetValue (eventType, out var
if ('hasHandler)

await OnHandlerNotFound (@Gevent, operation);

var handler = Activator.Createlnstance (handlerType);

if (handler == null)
return await OnHandlerNotFound(@event, operation);
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var concreteType = typeof (IAccessHandler<,>) .MakeGenericType (eventType,
typeof (TEntity));

var methodParams = new object[] { Q@event, operation };

var result =
await (Task<bool>)concreteType.GetMethod (HANDLER METHOD NAME) .Invoke (handler, methodParams) ;

return result;

}

/// <summary>
/// Konnb6sk, BH3HBAEMH, €CJM He HalgeH obpaboTumk.
/// </summary>
/// <typeparam name="TEntity"> Tun pecypca. </typeparam>
/// <param name="event"> IOTO mjia mepemauM HOAHHEIX O pecypce oJjsa [IPOBEPKU
mocryna. </param>
/// <param name="operation"> IIlpoBepsemas omnepaumusa. </param>
/// <returns> JocTymnHOCTb pecypca. </returns>
protected virtual Task<bool> OnHandlerNotFound<TEntity> (
AccessEvent<TEntity> @event,
AccessOperation operation)
where TEntity: class

throw new NullReferenceException ($"He saperucrpupoBaH obOpaboTumk njs " +
$"nna cywnoctu {typeof (TEntity) .Name}");
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Ipunoxenue b. IIporpaMmMHbIi KO MeHeIkepa 00padOTKH NpaB A0CTyNAa

using BuildingBlocks.Security;

using BuildingBlocks.Security.Abstract;
using Microsoft.AspNetCore.Http;

using System;

using System.Collections.Generic;

using System.Ling;

using System.Threading.Tasks;

namespace BuildingBlocks.Security
{
public class SecurityManager : ISecurityManager
{
public HttpContext HttpContext { get; set; }

public IAccessorFactory AccessorFactory { get; }
public IAccessEventFactory EventFactory { get; }

public SecurityManager (
IAccessorFactory accessorFactory,
IAccessEventFactory eventFactory)

AccessorFactory = accessorFactory;
EventFactory = eventFactory;

public AbstractAccessor CreateAccessor ()
{
return AccessorFactory.Create (HttpContext.User);

}

public AccessEvent<TEntity> CreateEvent<TEntity> (AccessOperation operation)
where TEntity : class

{
return EventFactory.Create<TEntity> (HttpContext.User, operation);

public AccessEvent<TEntity> CreateEvent<TEntity> (TEntity entity,
AccessOperation operation)
where TEntity : class
{
var @event = CreateEvent<TEntity> (operation);
@event.Entity = entity;
return @event;

}

public AccessEvent<TEntity> CreateEvent<TEntity> (IEnumerable<TEntity>
entities, AccessOperation operation)
where TEntity : class
{
var @event = CreateEvent<TEntity> (operation);
@event.EnumerableEntities = entities;
return @event;

}

public AccessEvent<TEntity> CreateEvent<TEntity> (IQueryable<TEntity> entities,
AccessOperation operation)
where TEntity : class
{
var @event = CreateEvent<TEntity> (operation);
@event.QueriableEntities = entities;
return @event;

}

public async Task<bool> HasPermissionAsync<TEntity> (TEntity entity,
AccessOperation operation)
where TEntity : class

{
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var @event = CreateEvent (entity, operation);
var accessor = CreateAccessor();
var allowed = await accessor.HasPermissionAsync (@event, operation);

return allowed;
public async Task<bool> HasPermissionAsync<TEntity> (IEnumerable<TEntity>
entities, AccessOperation operation)
where TEntity : class
var @event = CreateEvent (entities, operation);
var accessor = CreateAccessor();
var allowed = await accessor.HasPermissionAsync (@event, operation);
return allowed;
public async Task<bool> HasPermissionAsync<TEntity> (IQueryable<TEntity>
entities, AccessOperation operation)
where TEntity : class
var @event = CreateEvent (entities, operation);
var accessor = CreateAccessor();

var allowed = await accessor.HasPermissionAsync (@event, operation);

return allowed;
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Ipuioxkenue B. IIporpaMMHbIi Ko KOHGUIYPALUMOHHOTO (pailia Ajis

pa3BepTHIBAHNS BeO-NIPUII0KEHUS

version: '3.4"

# The default docker-compose.override file can use the "localhost" as the external
name for testing web apps within the same dev machine.

# The ESHOP EXTERNAL DNS NAME OR IP environment variable is taken by default from the
".env" file defined like:

# ESHOP EXTERNAL DNS NAME OR_IP=localhost

# but values present in the environment vars at runtime will always override those
defined inside the .env file

# An external IP or DNS name has to be used (instead localhost and the 10.0.75.1 IP)
when testing the Web apps and the Xamarin apps from remote machines/devices using the same
WiFi for instance.

services:
sgl.data:

environment:
- SA PASSWORD=Pass@word
- ACCEPT_ EULA=Y

ports:
- "5433:1433" # Important: In a production environment your should remove the

external port

volumes:

- ./mssql:/var/opt/mssql

rabbitmg:
ports:
- "15672:15672" # Important: In a production environment your should remove the
external port
- "5672:5672" # Important: In a production environment your should remove the

external port

mariadb:
environment:
- MARIADB USER=bn moodle
- MARIADB_DATABASE=bitnami_moodle
- ALLOW_EMPTY PASSWORD=yes
ports:
- '3306:3306"
volumes:
- ./moodle/data:/bitnami

moodle:
environment:
- MARIADB_HOST=mariadb
- MARIADB_PORT_NUMBER=3306
- MOODLE_DATABASE_USER=bn_moodle
- MOODLE_DATABASE_NAME=bitnami_moodle
- ALLOW _EMPTY PASSWORD=yes
ports:
- '5150:80"
- '5151:443"
volumes:
- ./moodle/bitnami:/bitnami

Js_report:
ports:
- '5488:5488"'

elk:
environment:
- MAX MAP COUNT=262144
ports:
- "5601:5601"
- "9200:9200"
- "5044:5044"

S oW e HE e HE e
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# volumes:

seq:

- ./database/elk-data:/var/lib/elasticsearch

environment:

ACCEPT EULA=Y

ports:

Proxy:

"5340:80"

environment:

ENABLE SSL=true

ports:

#

80:80
- 443:443

volumes:

./nginx/nginx.conf:/etc/nginx/nginx.conf
./ssl:/etc/ssl

brandedtemplates.api:
environment:

ASPNETCORE_URLS=https://0.0.0.0:80
ASPNETCORE HTTPS PORT=5101

Kestrel Certificates Default Path=${SSL PATH}/${SSL CERT NAME}
Kestrel Certificates Default Password=${SSL CERT PASSWORD}

ConnectionString=Server=sqgl.data;Database=BRANDED TEMPLATES;User

Id=sa;Password=Pass@word

CorsPolicy=${CORS POLICY}
IdentityUrl=https://${EXTERNAL DNS NAME OR IP}:5105
ElasticSearch=elk:9200

Seg=http://seq

ports:

"5101:80"

volumes:

./ssl:${SSL_PATH}

careerdays.api:
environment:

ASPNETCORE _URLS=https://0.0.0.0:80
ASPNETCORE HTTPS PORT=5102

Kestrel Certificates Default Path=${SSL PATH}/${SSL_CERT NAME}
Kestrel Certificates Default Password=${SSL CERT PASSWORD}

ConnectionString=Server=sql.data;Database=CAREER_DAYS;User

Id=sa; Password=Pass@word

CorsPolicy=${CORS_ POLICY}
IdentityUrl=httpS://${EXTERNAL_DNS_NAME_OR_IP}:5105
EventBuSRetryCount=${EVENT_BUS_RETRY_COUNT}
EventBusConnection=rabbitmg
EventBusUserName=S${EVENT BUS USER_NAME}
EventBusPassword=${EVENT_BUS_PASSWORD}
ElasticSearch=elk:9200

Seg=http://seq

ports:

"5102:80"

volumes:

./ssl:${SSL_PATH}

educationalinstitutions.api:
environment:

ASPNETCORE URLS=https://0.0.0.0:80
ASPNETCORE_HTTPS PORT=5103

Kestrel Certificates Default Path=${SSL PATH}/${SSL CERT NAME}
Kestrel Certificates_ Default Password=${SSL_CERT_ PASSWORD}

ConnectionString=Server=sql.data;Database=EDUCATIONAL INSTITUTIONS;User
Id=sa;Password=Pass@word

CorsPolicy=${CORS_POLICY}
IdentityUrl=https://${EXTERNAL DNS NAME OR IP}:5105
EventBusRetryCount=${EVENT BUS RETRY COUNT}
EventBusConnection=rabbitmg
EventBusUserName=$ {EVENT BUS USER NAME}
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EventBusPassword=${EVENTiBUsiPASSWORD}
ElasticSearch=elk:9200
Seg=http://seq

ports:

"5103:80"

volumes:

./ssl:${SSL PATH}

employers.api:
environment:

ASPNETCORE URLS=https://0.0.0.0:80

ASPNETCORE HTTPS PORT=5104

Kestrel Certificates Default Path=${SSL PATH}/S${SSL CERT NAME}

Kestrel Certificates Default Password=${SSL CERT_ PASSWORD}
ConnectionString=Server=sqgl.data;Database=EMPLOYERS;User

Id=sa;Password=Pass@word

CorsPolicy=${CORS POLICY}
IdentityUrl=https://${EXTERNAL DNS NAME OR IP}:5105
EventBusRetryCount=${EVENT BUS RETRY COUNT}
EventBusConnection=rabbitmg
EventBusUserName=${EVENT BUS USER NAME}
EventBusPassword:${EVENT_BUS_PASSWORD}
ElasticSearch=elk:9200

Seg=http://seq

ports:

"5104:80"

volumes:

login.

./ssl:${SSL_PATH}

api:

environment:

ASPNETCORE_URLS=https://0.0.0.0:80

ASPNETCORE HTTPS PORT=5105

Kestrel Certificates Default Path=${SSL PATH}/S${SSL CERT NAME}
Kestrel Certificates Default Password=${SSL CERT_PASSWORD}
ConnectionString=Server=sqgl.data;Database=LOGIN;User Id=sa;Password=Pass@word
CorsPolicy=${CORS_ POLICY}
EventBusRetryCount=${EVENT BUS RETRY COUNT}
EventBusConnection=rabbitmg
EventBusUserName=${EVENT_BUS_USER_NAME}
EventBusPassword=${EVENT BUS PASSWORD}

ElasticSearch=elk:9200

Seg=http://seq

SymmetricKey=kAkoYto yeb!chesk!y kluch
IdentityServiceUrl=https://${EXTERNAL DNS NAME OR IP}:5105/
WebAppClient=http://${EXTERNAL DNS NAME OR IP}:${FRONTEND PORT}/

ports:

"5105:80"

volumes:

#

- ./src/Services/Domain/Login/Login.API/Certificates:/app/Certificates
./ssl:${SSL_PATH}

paidservices.api:
environment:

ASPNETCORE ENVIRONMENT=Development

ASPNETCORE_URLS=httpS://0.0.0.0:BO

ASPNETCORE_HTTPS_PORT=5106

Kestrel Certificates Default Path=${SSL PATH}/${SSL CERT NAME}

Kestrel Certificates Default Password=${SSL_ CERT PASSWORD}
ConnectionString=Server=sqgl.data;Database=PAID SERVICES;User

Id=sa;Password=Pass@word

CorsPolicy=${CORS POLICY}
IdentityUrl=https://${EXTERNAL DNS NAME OR IP}:5105
ElasticSearch=elk:9200

Seg=http://seq

ports:

"5106:80"

volumes:

./ssl:${SSL_PATH}
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resume
envi

s.api:

ronment:

ASPNETCORE ENVIRONMENT=Development

ASPNETCORE_URLS=https://0.0.0.0:80

ASPNETCORE HTTPS PORT=5107

Kestrel Certificates_ Default Path=${SSL PATH}/${SSL_CERT NAME}

Kestrel Certificates Default Password=${SSL CERT PASSWORD}
ConnectionString=Server=sqgl.data;Database=RESUMES;User

Id=sa; Password=Pass@word

port

volu

vacanc
envi

CorsPolicy=${CORS_ POLICY}
IdentityUrl:https://${EXTERNALiDNsiNAMEiORilP}:5105
EventBusRetryCount=${EVENT BUS RETRY COUNT}
EventBusConnection=rabbitmg
EventBusUserName=S${EVENT BUS USER_NAME}
EventBusPassword=${EVENTiBUsiPASSWORD}
ElasticSearch=elk:9200

Seg=http://seq
JsReport=http://js_report:5488
ExportTemplate=Resume.cshtml
ExportTemplatesPath=Templates

St

"5107:80"

mes:

./ssl:${SSL_PATH}

ies.api:

ronment:

ASPNETCORE ENVIRONMENT=Development

ASPNETCORE_URLS=https://0.0.0.0:80

ASPNETCORE_HTTPS_PORT=5108

Kestrel Certificates Default Path=${SSL PATH}/${SSL CERT NAME}

Kestrel Certificates Default Password=${SSL CERT PASSWORD}
ConnectionString=Server=sqgl.data;Database=VACANCIES;User

Id=sa;Password=Pass@word

port

volu
dictio
envi

CorsPolicy=${CORS_ POLICY}
IdentityUrl=https://${EXTERNAL DNS NAME OR IP}:5105
EventBusRetryCount=${EVENT BUS RETRY COUNT}
EventBusConnection=rabbitmg
EventBusUserName=S${EVENT BUS USER_NAME}
EventBusPassword=${EVENT_BUS_PASSWORD}
ElasticSearch=elk:9200

Seg=http://seq
JsReport=http://Jjs_report:5488
ExportTemplate=Vacancy.cshtml
ExportTemplatesPath=Templates

St

"5108:80"

mes:

./ssl:${SSL_PATH}

naries.api:

ronment:

ASPNETCORE ENVIRONMENT=Development

ASPNETCORE _URLS=https://0.0.0.0:80

ASPNETCORE_HTTPS_PORT=5109

Kestrel Certificates Default Path=${SSL PATH}/${SSL CERT NAME}

Kestrel Certificates Default Password=${SSL CERT PASSWORD}
ConnectionString=Server=sqgl.data;Database=DICTIONARIES;User

Id=sa;Password=Pass@word

port

volu

CorsPolicy=${CORS_POLICY}
IdentityUrl=https://${EXTERNAL DNS NAME OR IP}:5105
EventBusRetryCount=${EVENT BUS RETRY COUNT}
EventBusConnection=rabbitmg
EventBusUserName=$ {EVENT BUS USER NAME}
EventBusPassword:${EVENT_BUS_PASSWORD}
ElasticSearch=elk:9200

Seg=http://seq

S:

"5109:80"

mes:
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- ./src/Services/Integration/Dictionaries/Dictionaries.API/Sources:/app/Sources
- ./ssl:${SSL_PATH}

moodle.api:

environment:
- ASPNETCORE ENVIRONMENT=Development
- ASPNETCORE URLS=https://0.0.0.0:80
- ASPNETCORE HTTPS PORT=5111
- Kestrel Certificates Default Path=${SSL PATH}/S${SSL CERT NAME}
- Kestrel Certificates Default Password=S${SSL CERT_ PASSWORD}
- CorsPolicy=${CORS_POLICY}
- IdentityUrl=https://${EXTERNAL DNS NAME OR IP}:5105
- EventBusRetryCount=${EVENT BUS RETRY COUNT}
- EventBusConnection=rabbitmg
- EventBusUserName=${EVENT BUS USER NAME}
- EventBusPassword:${EVENT_BUS_PASSWORD}
- ElasticSearch=elk:9200
- MoodleRestUrl=moodle/webservice/rest/server.php
- MoodleToken=£3f5be086£d0b9cfd4ed3d09a3fdfldal
- MoodleRestFormat=json
- Seg=http://seq

ports:
- "5111:80"

volumes:
- ./ssl:${SSL_PATH}

emailnotifications.api:

environment:
- ASPNETCORE ENVIRONMENT=Development
- ASPNETCORE URLS=https://0.0.0.0:80
- ASPNETCORE HTTPS PORT=5110
- Kestrel Certificates Default Path=${SSL PATH}/${SSL CERT NAME}
- Kestrel Certificates Default Password=${SSL CERT_ PASSWORD}
- CorsPolicy=${CORS POLICY}
- EventBusRetryCount=${EVENT BUS RETRY COUNT}
- EventBusConnection=rabbitmg
- EventBusUserName=${EVENT BUS USER_NAME}
- EventBusPassword=${EVENT_BUS_PASSWORD}
- ElasticSearch=elk:9200
- Seg=http://seq

ports:

"5110:80"

volumes:

- ./ssl:${SSL_PATH}

apigw:

environment:
- ASPNETCORE ENVIRONMENT=Development
- ASPNETCORE URLS=https://0.0.0.0:80
- ASPNETCORE HTTPS PORT=5200
- Kestrel Certificates Default Path=${SSL PATH}/${SSL CERT NAME}
- Kestrel Certificates Default Password=S${SSL CERT_ PASSWORD}
- CorsPolicy=${CORS_POLICY}
- IdentityUrl=https://${EXTERNAL DNS NAME OR IP}:5105
- ElasticSearch=elk:9200
- Seg=http://seq

ports:
- "5200:80"

volumes:

- ./src/ApiGateways/WebApp.Bff/apigw:${OCELOT VOLUME SPEC:-/app/configuration}
- ./ssl:${SSL_PATH}
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naHHbix B PDF-dopmar

@Qusing System.Collections.Generic
@model IDictionary<string, string>

@{

const string TITLE KEY = "TomxHOCTB";

const string FIO KEY = "ouUO";

const string DATE KEY = "Jara poxneHusa";

const string EMAIL KEY = "Email";

var excludedFields = new[] { TITLE KEY, FIO KEY, DATE KEY,
}
<style>

.content, .table {
display: flex;
width: 100%;
flex-direction: column;
align-content: center;

}

.body {
display: flex;
width: 100%;
flex-direction: column;
align-content: center;

}

.header, .applicant info {
display: flex;
width: 100%;
flex-direction: column;
align-content: center;

}

.applicant _info > span, .header {
padding-bottom: 15px
}

.row {
display: flex;
width: 100%;
flex-direction: row;
justify-content: space-between

}

.row:nth-child (2n+1) {
background-color: lightgray;
}

.key {
display: flex;
width: 40%;
justify-content: center;
align-content: center;

}

.value {
display: flex;
width: 60%;
border-left: 1lpx solid black;
justify-content: center;
align-content: center;

}

.key > span, .value > span {
padding: 5px;

EMAIL KEY };

IIpuno:xenue I'. Ilporpammubiii ko Razor Page ajist 3kenopra moJib30BaTeibCKUX
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}
</style>

<div class="content">
<div class="header">
<hl>
@Model [TITLE KEY]
</hl>
</div>
<div class="body">
<div class="applicant info">
<span>@Model [FIO KEY]</span>
</div>
<div class="applicant info">
<span>@Model [DATE KEY]</span>
</div>
<div class="applicant info">
<span>@Model [EMAIL KEY]</span>
</div>
<div class="table">
@foreach (var pair in Model)
{
@if (excludedFields.Contains (pair.Key))
{
continue;
}
<div class="row">
<div class="key">
<span>@pair.Key</span>
</div>
<div class="value">
<span>@pair.Value</span>
</div>
</div>
}
</div>
</div>
</div>
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