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Meronnueckne ykaszauus paszpadoransl Ha ocHoBe PI'OC CIIO mo
cnennansHocTd 09.02.07 MH(bOpMAMOHHBIE CHCTEMBI U IIPOTPaMMHUPOBAHNE,
YTBEPKICHHOTO MpHKa3oM MuHHCTepcTBa 00pa3oBaHus U Hayku Poccuiickoit
Oeneparun ot 09.12.2016 1. Ne 1547, OIEHOYHBIX MAaTEPHATOB IS
MPOBEACHUS  IEMOHCTpAIlMOHHOro  3k3amena KOJI  09.02.07-2-2024
IIporpammucr.

Meroarueckre yKa3aHusl COAepKaT 0OIIHe MOJT0KEHHS 110 IPOBEACHHIO
JIEMOHCTPAIIMOHHOTO 9K3aMeHa, B MOJHOM 00bEMe H3JI0KEHBI PEKOMEHIALNH
0 BBITIOJIHEHHUIO 3aJIaHUI IEMOHCTPAIIMOHHOTO YK3aMEeHa.
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1 OBIIUE ITOJIOKEHU A

ZleMOHCTpaI_II/IOHHLII‘;I OK3aMCH HampaBJICH Ha OIPCACIICHUC YPOBHA
OCBOCHHS BBIITYCKHUKOM MaTre€puaia, MpeaAyCMOTPCHHOIO 06pa3OBaTeﬂLHOﬁ
nporpaMMoﬁ, n CTCIICHU C(i)OpMPIpOBaHHOCTI/I HpO(i)eCCI/IOHEU'H)HLIX yMeHI/Iﬁ n
HaBbIKOB ITYTEM IMPOBEACHUA HE3aBUCUMOM 3KCHepTHOﬁ OLCHKH BBITIOJTHCHHBIX
BBIITYCKHUKOM  IMPAKTUYCCKUX 3aJlaHui B YCIOBUAX  pC€ajIbHBIX  WJIN
CMOACIMPOBAHHBIX TPOU3BOACTBCHHBIX IMIPOLICCCOB.

ZleMOHCTpaI_II/IOHHLII‘;I OK3aMCH HalpaBJICH Ha KOHTPOJIb OCBOCHUA

CJICAYIOMINUX OCHOBHBIX BUIOB ACATCIBHOCTH U COOTBETCTBYIOIIUX UM O6IHI/IX u
HpO(l)eCCI/IOHaJ'IBHLIX KOMHCT@HL{HﬁZ

Ilepeyennb
Bun pesitenbHOCTH
( Ilepeyensn OLIeHUBaeMbIX
BH]I .
. ouenuBaembix OK, YMeHMIi, HABBIKOB
npodeccuoHAILHOM
K (MpaKTH4ecKoro
e TeJIbHOCTH)
onbITa)

HHBAPUAHTHAA YACTb KOJ
B/.1 Paspabotka | I1K:1.1 ®opmupoBats | YMeHue: GpopmMupoBaTh

MonyJei AITOPUTMBI Pa3pabOTKH | aITOPUTMBI Pa3pabOTKU
TIPOrPaMMHOTO MPOrPaMMHBIX MPOTPaMMHBIX MOJyJIei
obecrieueHust Ui | Momyiei B | B  COOTBETCTBHM  C
KOMIBIOTEPHBIX COOTBETCTBUH C | TEXHUYECKHM 3a/laHuEM
cHCTEM TEXHIYECKUM Ymenue:  ohopMIsITh

3a7aHUEM JIOKYMEHTALIHIO Ha

MporpaMMHBbIC CPCIACTBA

[IpakTHyeckuii  ONBIT:

pa3pabartbIBaTh
aNrOPUTM pereHus
IIOCTaBJICHHOM 3a1a9U 1
peanu30BbIBaTh ero
CcpeacTBaMu
AaBTOMAaTU3UPOBAHHOTO
MIPOEKTUPOBAHHUS
[1K:1.2. Pa3pabateiBaTh | YMeHue: C03/1aBaTh
MPOrpaMMHbIE MOIYJIH | IPOrpaMMy 1o

B COOTBETCTBHMHM  C | pa3paboTaHHOMY

TCXHNYCCKUM AIITOPUTMY Kak
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Ilepeyenn

Bua gesareabHoCTH
( Ilepeyenn OlleHUBaeMbIX
33701 .
. ounenuBaembix OK, YMeHMi, HABBIKOB
npodeccuoHAIbLHOMI
K (IpaKTHYeCKOro
JAeATeIbHOCTH)
onbITa)

3ajaHueM OTJICJIbHBINA MOJYJb
[IpakTuueckuii  OMBIT:
pa3pabaThIBaTh KO
MIPOrPaMMHOTO
MpPOJIyKTa Ha OCHOBE
TOTOBOM
crenuQuKaIm Ha
YPOBHE MOAYJIA

IIK:1.3. Bemonusare | Ymenue BBITIOJIHSTh

OTJIAAKY MPOrPpaMMHBIX | OTJIAaJKy u

MonyJIeit C | TeCTMPOBAaHUE

HCITIOJIb30BaHHEM [IpOrpaMMbl Ha YpOBHE

CHelHaIu3UPOBAHHBIX MOAYJIst

IIPOrPaMMHBIX CPENICTB

[IpakTHyeckuii  OMBIT:
UCIIOIB30BaTh
HHCTPYMEHTAIbHBIE
cpelcTBa  Ha  JTane

OTJIaAKU IPOrpaMMHOI0

MPOIYKTa
IK:1.4. Bemonnsate | Ymenue:  oopMisiTh
TECTUPOBAHHUE JTIOKYMEHTALIHIO Ha
HMpPOrpaMMHBIX IpOrpaMMHBIE CPEACTBA
MoZyJIei IIpakTiueckuil  ONBIT:
MPOBOJIUTH
TECTUPOBAHHUE

MPOTrPaMMHOTO MOJYJIS
o OIIpeIeNIeHHOMY
CIIEHAPHIO




Ilepeyenn

Bua gesareabHoCTH
Ilepeuenn OLICHMBaeMbIX
(Bn1 . ounenuBaembix OK, YMeHUii, HABBIKOB
npodeccuoHAIbLHOMI
K (IpaKTHYeCKOro
JAeATeIbHOCTH)
onbITa)
[IpakTHyeckuii  OMBIT:
HCIIOB30BATh
WHCTPYMEHTAJIbHbIC
cpencTBa  Ha - JTare
TECTHPOBAHUS
MIPOTrPaMMHOTO
MPOAYKTa
B/.11. Pa3pabotka, | ITK:11.2. YMmenune: paboTath c
AIMUHHUCTPUPOBAHHEC [MpoexTupoBaTh  0a3zy | COBpeMEHHbIMH  Case-
W 3amuTa 0a3 TaHHBIX | JaHHBIX HA  OCHOBE | CPEICTBAMH
aHanM3a TPEJMETHOW | MPOEKTHUpOBaHUS  0a3
obnactu JIAHHBIX. CoznaBaTb
00BEKTHI 0a3 JaHHBIX B
coBpeMmeHHbIX CYB/]
MK:11.3. [IpakTHyeckuii  OMBIT:
Pa3pabarsiBaTh paboTate ¢ oObeKTaMu
00BEKTHI 0a3bl JaHHBIX | 0a3 JTAHHBIX B
B COOTBETCTBHMHM  C | KOHKPETHOH  cHCTeMe
pe3ynabpTaTaMH aHAIM3a | YIPaBICHUS 6azamu
MIPEeIMETHOM 00J1acTH JTAHHBIX
IIpakTiueckuil  ONBIT:
UCTIOIb30BaTh
CTaHAAPTHBIE  METOJBI

3aIIUTEl 00BEKTOB 0a3bI
TaHHBIX

IIpaxkTryeckuii
pabotaTb c
JIOKyMEHTaMH

OIIBIT:

OTpacieBon
HaIIpaBJIEHHOCTU




Ilepeuyenn

Bua gesareabHoCTH
Ilepeuens OlleHHBAEMBbIX
(Bn1 . ouneHuBaembix OK, YMeHUii, HABBIKOB
npodeccuoHAIbLHOMI
K (IpaKTHYeCKOro
JAeATeIbHOCTH)
OnbITA)
IIpakTuueckuil  OMBIT:
HCTIOJB30BaTh CPEICTBa
3aITOJTHEHHSI 6azbl
JIAHHBIX
IK:11.5. YMeHne:  TIpUMEHATH
AIIMAHICTPUPOBATH CTaHIApPTHHIE  METOIBI
0a3bl TaHHBIX Ul 3aIIMThl OOBEKTOB
0a3bl JaHHBIX
B/.4. [1K:4.3. Bommonsare | YMeHue: — onpenensTsh
CormpoBoxieHIE 1 | paboTHI 10 | HATpaBIICHUS
o0CITy)KIBaHUE Mou(UKAIIN Mo HUKaIH
MIPOTrPaMMHOTO OTJICNIbHBIX KOMIIOHCHT | MPOTPaMMHOTO
o0OecrieueHUs MPOrPaMMHOTO IpOJyKTa
KOMITBIOTEPHBIX obecrieueHus B | YMeHue:
CHCTEM COOTBETCTBUH pa3pabaTrIBaTh u
MOTPEOHOCTSIMU HACTpauBaTh
3aKa34yrKa MPOTPaMMHBEIE  MOJYJIH

HPOrPaMMHOTO
MIPOIyKTa

YMeHHe: HacTpauBaTh
KOH(UTYpAIHIO
MPOrpaMMHOTO
oOecrieueHus

KOMITBIOTECPHBIX CUCTEM

IIpakTryeckuit
MOTU(HUITUPOBATH
OTJIEJIbHbIC

OIIBIT:

KOMIIOHCHTBI
IIPOTrPaMMHOTO
obecreyeHHst B
COOTBETCTBUH




Ilepeyenn
Bua gesareabHoCTH
Ilepeuenn OLIEHNBaeMBbIX
(Bn1 . ounenuBaembix OK, YMeHUii, HABBIKOB
npodeccuoHAIbLHOMI
K (IpaKTHYeCKOro
JAeATeIbHOCTH)
onbITa)
MOTPEOHOCTIMU
3aKa3umKa
[IK:4.1. OcymectBiaTs | YMeHHE: TmOAOMpATh U
HMHCTaJUTALUIO, HaCTpauBaTh
HaCTPOHKy n | KoH}pHUTypanuro
o0cCITy>KHBaHHE MPOrPaMMHOTO
MPOrPaMMHOTO obecrieyeHus
obecrieueHust KOMITBIOTEPHBIX CHCTEM
KOMIIBIOTEPHBIX CUCTEM | [IpakThueckuil  OIBIT:
HACTPOWKa OTIEIbHBIX
KOMIIOHEHTOB
MPOrPaMMHOTO
obecrieueHus
KOMITBIOTEPHBIX CHCTEM
[1K:4.2. OcymectBnare | [IpakTiueckuif  OMBIT:
M3MEpeHHs U3MEpAThH
IKCILTyaTaI[HOHHBIX 9KCIITyaTal[IOHHBIE
XapaKTEePHUCTHK XapaKTePUCTUKH
MPOrPaMMHOTO MPOrPaMMHOTO
obecrieueHus obecrieueHus
KOMITBIOTEPHBIX CUCTEM | KOMIBIOTEPHBIX CUCTEM
Ha COOTBETCTBUE
TpeOoBaHUAM
Jus  mpoBeleHHMs JEMOHCTPAllUOHHOTO  9SK3aMEHa  COCTaBIsETCS
pacrucaHue SK3aMeHa M KOHCYJIbTallHi.
JleMOHCTpanMOHHBIA ~ 3K3aMeH 1o  crnenuansHoctH  09.02.07
WNubopmanoHHBIE CHUCTEMBI W  HPOTPAMMHPOBAaHME MPOBOJUTCS  Ha

npoQUIEHOM YPOBHE.
JIeMOHCTpaLMOHHBIH 3K3aMeH MPOQHUIBHOTO YPOBHS IPOBOJMTCS MO

pCHICHUIO 06pa30BaTeJ’ILHOI71 opraHm3aniii Ha OCHOBAaHWUU 3asBIICHUI
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BBITYCKHUKOB Ha OCHOBE TpeOOBaHMH K  pe3yibTaraM  OCBOCHUS
00pa3oBaTeNBHBIX TPOTPAMM CpEIHEro INpOo(ecCHOHATFHOTO 00pa30BaHMUs,
ycraHoBIeHHBIX B cootBeTcTBHU ¢ PI'OC CIIO.

KoMImiekT o1ieHOYHOM JOKYMEHTAIIH BKIF0YaeT KOMIUIEKC TPeOOBaHMIA
JUISL TIPOBEJCHUST IEMOHCTPALIMOHHOTO K3aMeHa, IepedeHb 000pyNOBaHHS H
OCHAII[CHUS, PACXOJHBIX MAaTepUaJIOB, CPEICTB O0YUEHHS U BOCIIUTAHUS, IJIaH
3aCTPOUKH IJIOIIAIKU JIEMOHCTPAIMOHHOTO 3K3aMeHa, TpeOOBaHHs K COCTaBy
9KCIEPTHBIX I'PYIII, HHCTPYKINH 110 TEXHUKE OE30I1aCHOCTH, a TaKKe 00pa3iibl
3aJIaHUM.

3agaHue JIEMOHCTPAIIMOHHOTO SK3aMEHA BKIIOYACT KOMIUIEKCHYIO
MPaKTHIECKYIO 3aJa4dy, MOASIUPYIOUIYI0 IPO(ECCHOHANBHYIO ACATEIbHOCTD U
BBITIOJTHAEMYIO B PEXKHME PEaTbHOTO BPEMEHH.

5.2 Tumomoe 3agaHWe s JAeMOHCTPAIIMOHHOTO JK3aMeHa
NnpoGUJILHOT0 YpPOBHS

5.2.1 CTpyKTypa U coiepKaHne THIIOBOTO 3aaHUS

JleMOHCTpalMOHHBIA 3K3aMEH MPOQIIEHOTO YPOBHS IPOBOIHUTCS C
WCIIOJNIE30BAaHUEM EAWHBIX OIICHOYHBIX MAaTEPHANIOB, BKIIOYAIOIIUX B ceOs
KOHKpPETHBIE KOMIUIEKTHl OIeHO4YHO# mokymeHTanmu (KOJl), BapwaHTHI
3aJJaHUi U KPUTEPUU OLICHUBAHUS, pa3padaThiBaeMbIX orepatopoM. Komrmekr
OLIEHOYHOM JIOKyMeHTaluu npuBeseH B https://bom.firpo.ru/Public/86.

3amaHue cOCTOUT U3 3 MOIYJICH:

Mopayas 1. PazpadoTka MoayJieil mporpaMMHoOro odecnedeHus st
KOMITLIOTEPHBIX CHCTEM

3amanne wmonyns 1: IlpoaHanu3upoBaTh TEXHHUYECKOE 3aJlaHuE,
COCTaBUTH KPAaTKYyI CIelH(HUKAIno pa3padaTeiBaeéMOro MOIYJS BBIICIUTH
BXOJIHBIC M BBIXOJHBIC JaHHBIC; COPMHUPOBATH OCHOBHOM QJITOPUTM PEIICHHS
ydeTa 3asBOK Ha PeMOHT 000pYy/JOBaHUS B BUJIEC OJIOK-CXEMBI B COOTBETCTBHH C
TEXHUYECKUM 3aJiaHueM. [leTani3upoBaTth B BUAC aITOPUTMA OHY U3 () YHKITHIA
(pacdera KOJNMYECTBAa BBIOJHEHHBIX 3asBOK; pacyeTa CPEIHEr0 BPEMEHH
BBIIIOJIHCHU S SaﬂBKI/I).

AJTOPUTMEI IPEACTABUTH OJTHIUM U3 CIIOCOOOB!

- AJ'IFOpI/ITM B BHIC OJIOK-CXEMBI  BBIIIOJHHUTE 110 IIpaBujiaM,
ycranosneHasM ['OCT 19.701.

— AJropuT™ B BHE TAaOIUI BEITIOIHUTG 110 PAaBUIIaM, YCTAHOBICHHBIM
I'OCT 2.105.
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— ANTopuTM B BHJE TEKCTOBOI'O OMUCAHUS BHITIOJHUTH MO MpaBUIIaM,
ycranosneHabiM [[OCT 24.301.

PaspaboTate uHTEpdEiic mPOrpaMMHOrO MOy MO COCTABICHHOMY
ANTOPUTMY B Cpelie pa3paldOTKH B COOTBETCTBHM TEXHHYECCKOTO 3aJaHUS.
Peanm3oBaTh moOCIIe10BaTEIFHOCTH ANTOPUTMA IO 3TanaM (BBHIXOIHBIC TaHHEIC
JIOJDKHBI COOTBETCTBOBATD aJTOPUTMY, 00pabaTHIBAaIOIIEMy BXOJHBIEC TaHHEIC).
Peanm3oBaTh anropuTM € HCIOIB30BAHHEM BCEX HEOOXOIMMBIX NaHHEIX. B
KAaueCTBE HCTOYHUKOB JAHHBIX Ul pEaJu3alldy aJITOPUTMOB HCIOJb3YHTE
JIMHAMUYECKHE CITUCKY WM MAacCHBHI B BallleM KOJE, €CJIM HE PEaIn30BbIBACTCS
B.

Jist paboTHI C pa3HBIMU CYITHOCTSIMH HCIIOIB3YHTE pa3Hble (POPMEIL, TIe
3TO YMECTHO.

Bce KOMNOHEHTBI CHUCTEMBI JOJKHBI MMETh €IUHBIA COTJIACOBAHHBIN
BHEUIHUI BHUJ, COOTBETCTBYIOIIMHA PYKOBOACTBY IO CTHJIIO, a TaKKe
CJIE/TyIOLIUM TPEOOBAHUSIM:

— MOCTICIOBATENBHBIA TOJIH30BATEILCKAN HHTEp(EHC, MO3BOISMIOIINI
nepeMeraThes MEXIy CYIICCTBYIOIINMI OKHAMH B MIPHUIIOKCHUH (B TOM YHCIIC
00paTHO, HaIIpUMep, ¢ ITOMOIIEI0 KHOMKH «Hazamn);

— COOTBETCTBYIOUIMI 3arojOoBOK Ha KaXXIOM OKHE MPHJIOKEHUS.

BrinonHUTE UCXOAHBIA KOA MOAYJS B COOTBETCTBUM TraiijijaiiHy:
HICHTU(PHUKATOPHI JIOJDKHBI COOTBETCTBOBATH COTJIAIICHHIO 00 MMEHOBaHUH,
nanpumep, (CodeConvention), cturo CamelCase (st C# u Java), snake_case
(mst Python) u https://its.1¢c.ru/db/v8std#browse:13:-1:31 (amst 1C).

JlomycTUMO HKCIIOJIb30BaHUEe HE OoJjiee OJHONH KOMAaHIBI B CTPOKE.
Heo6xomumMo UCMONIb30BaTh KOMMEHTApUU JUIS TOSCHEHUS HEOYEBUIHBIX
(parMeHTOB Kona. 3ampemieH0 KOMMEHTHpPOBaHHE Kona. XOpOmHd KOJ
BOCIIPHHUAMACTCS KakK OOBIYHBIA TEKCT. He wcrmomp3yiiTe KOMMEHTApHU JUIS
MOSICHEHHUSI OYEBHIHBIX AeicTBuil. KoMMEHTapuu AOJKHBI NPUCYTCTBOBATh
TOJIBKO B MECTaX, KOTOPEIC TPEOYIOT JIOMOIHUTEIFHOTO TTOSCHEHUS.

PeanmzoBaTh mporpaMMHBIE 00paOOTKU MCKITIOYUTEIBHBIX CUTYallnid B
MIPWIOKEHUHU. YBEJOMIISIATE MOJIB30BATENSI O COBEPIIAEMbIX UM OIMUOKAX WIIH
0 3ampelieHHbIX B paMKax 3aJaHusl JEHCTBUAX, 3allpaliiBaiTe MOATBEPKICHIE
nepen  ynajeHWeM, TpeaynpexaalTe O HEOTBPAaTUMBIX  OIEpalusix,
nHGOPMHUPYHTE 00 OTCYTCTBHH PE3yIbTAaTOB MOWCKa M T.I. OKHA COOOIIECHUHA
COOTBETCTBYIOIINX  THINOB  (HampuMmep, OmmOKa, MPexylpexacHue,
HHPOPMALUS) JTOJDKHBI OTOOPAXKaThCsl C COOTBETCTBYIOIIUM 3arojIOBKOM H
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nukTorpaMmoi.  TekcT  COOOIIEHWS  JOMDKCH  OBITh  TOJE3HBIM |
WHPOPMATHUBHBIM, COICPXKATh IOJHYI0 HWHQOPMAIMI0 O COBEPIICHHBIX
omuOKax IIONB30BATENs M TOPSIOK NEHCTBHN AN MX HCIpaBIICHHS. Takxe
MOJKHO WCITONIb30BATh BU3yaJbHBIC MOJCKA3KM IS MOJH30BATENS IPH BBOC
JTAHHBIX.

BEIMONHUTE OTIAKY MOTYJIS.

BEIMONHUTE OTIAJKY MPOrpaMMHOTO O0ECIICUCHHUS C UCIOJIh30BaHUCM
WHCTPYMEHTAJBHEIX cpencTB. COXpaHHTh W TPEACTAaBUTH PE3YNIBTAThHl B
CKPUHILIOTAX.

Omnpenenuts HaOOPHI BXOIHBIX JAHHBIX U BBIITOTHUTH ()YHKIIHOHAIHLHOE
TECTHPOBaHHE MOXYNs IO  OIpeNeleHHOMY  cheHapuio. [IpoBecT:
TECTUPOBaHKE JJIsI MPOBEPKH (QYHKIIMOHAIBHOCTH NpOrpaMMBI (XoTs 661 1 Tect
Ha 1 ¢yskimoo). Mcmonb3oBaTh HHCTPYMEHTAJIBHBIC CPEICTBA  UIS
TecTupoBaHus. [IpeacTaBUTh pe3ynbTaThl TECTUPOBAHMS B BHJIIE MPOTOKOJA
TECTUPOBAHUS, B COOTBETCTBHH CO CTaHIapTaMu

Monayas 2. Pazpa6oTka, aIMUHUCTPHPOBAHME U 3AIIUTA 623 JAHHBIX

3amanue MOIyIIs 2:

Ha ocHoBe 3amaHnst JeMOHCTPAIIMOHHOTO 3K3aMeHa Bam HeoOxomammo
cupoekTupoBaTh ER-nuarpamMMy ams ydera 3asiBOK Ha pEMOHT 00OPYIOBaHHSL.
Oo6s3arenpHa 3 HOpManbHas popma ¢ 00eCTIedeHHEM CCBIIIOYHOH IIEIIOCTHOCTH.
I[Ipn paspaborke pmarpamMmbl oOpaTUTe BHHMAaHHE Ha COTJIACOBAHHYIO
OCMBICJICHHYIO CXEMY HMEHOBAaHUS, CO3/IaiiTe HEOOXOJMMbIe IMEPBUYHBIE U
BHEITHHUE KIIIOUYH, OMPENEIUTe OTPAaHNUEHHUS] BHEIIHUX KITIOYEH, OTpakaronue
XapakTep NpeaMeTHON 001acTu.

ER - quarpamma g0imKHa OBITH MIPEACTABICHA B (popMarTe ya00HOM Jist
MPOCMOTPa U COAEPIKATh TAOJIHUIIBI, CBSI3U MEXJY HUMH, aTpUOYTHI U KIIOUYU
(TMIaM¥ TaHHBIX Ha JaHHOM 3Tarle MOXHO MpeHeOpeUs) MPOBEICHIE aHa3a
MOCTABJICHHON 3a/Ja4ll W TpoekTupoBaHus 0Oa3sl maHHBIX (ERD mMopmenw) c
MPUMEHEHHUEM Case-CPEJICTB;

Co3pmaiiTe Bce HEOOXOAMMBIC CYIIHOCTH, OIPEICIUTE OTHOIICHUS,
CO3/IaliTe OrpaHMYCHHS Ha CBSA3M MEXAY CYINIHOCTSMH (IIPH HAJHMYUH BCEX
cBs3eil), mpuBenuTe 6a3y maHHBIX K 3H® (mpm Hammumu BcexX CYIIHOCTEH U
cBsizeid).

Cospmaiite 6a3y TaHHBIX, UCIIONB3YS MPEAIOYTUTENHHYIO TUIATGOpPMYy, Ha
cepBepe 0a3 JaHHBIX, KoTOpylo Bam mnpenocraBwmm. Co3gaiite TaOIHIIBI
OCHOBHBIX CYIITHOCTEH, aTpUOYTHI, OTHOIIEHUS 1 HEOOXOUMBIE OTpaHHUICHNSI.
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BeimonHuTe Ha3BaHUS TaONMI] M TIOJIEH B €IUHOM CTHIJIE, COTJIACHO
OTpaciIeBON JOKYMEHTAIHH.

3aKa3urK CHCTEMBI TPEIOCTABII (QailiIbl C JAaHHBIMH (C TOMETKOH import
B pecypcax) Ui IepeHoca B HOBYIO CHCTEMY. 3aloIHUTe 0a3y JaHHBIX.

Co3pmaiiTe 3ampocsl kK 06a3e JaHHBIX U CHOPMHUPYHUTE OTUETHI C BBIBOIOM
HEOOXOINMBIX TaHHBIX B COOTBETCTBHH C 33aHUEM.

Brinonnute pesepBHOoe KomupoBaHue bJI, coxpaHuTe MNONMy4eHHbIE
pE3yIbTaThL.

BeiGepute NpHHIMI PETHCTPAlMU TI0JIb30BATENe B CHCTEME ydera
3asiBOK Ha PEMOHT OO0OPYAOBaHHMS B COOTBETCTBHHM C ()YHKIIMOHAJIHHBIMH
00513aHHOCTSIMH.

CospmaiiTe rpynmnel mojbp3oBareneil. BeINOIHNATE peanu3aluio ypoBHEH
JIOCTyMNa JJIsl pPa3iu4yHbIX KaTerOpHuil Moiab30BaTeNen

Moayaes 3: ConpoBoxkiaeHHe M 00cCITy’)KHBaHHE INPOrPaMMHOIO
obecrieyeHsi KOMNbIOTEPHBIX CHCTEM

3amanue Moy 3:

B pamkax ompezneneHuss MoaupUKaNIMKM HPOTPAMMHOIO IPOAYKTa
paspaboraiite OKyMEHT PyKOBOJICTBO CHCTEMHOMY TIpOTpaMMHUCTy B
cootBeTcTBUH co ctanaaprom ECIII.

CoxpaHWTE WTOTOBBIA JOKYMEHT C pPYKOBOJCTBOM CHCTEMHOTO
MporpamMMHcTa B (OpMaTe TEKCTOBOTO JOKYMEHTa, WCIIOJIB3yS B KadecTBe
Ha3BaHU CIIEAYyIONHH mabnoH: PykoBoacTBO cucTeMHOro mporpammucta XX,
rre XX - HoMmep Bamero pabouero Mecra.

3 JONOJIHEHUA K TEXHUYCCKOMY 3aJlaHHuI0 IMPCIAJIOKUTE BAPUAHTHI
MOHHCbHKaHHH MporpaMMHOT0 06CCHeHeHI/I${, MNPpCAJIOKEHUA TPEACTABLTC B
TEKCTOBOM (haiie.

Jlo6aBpTe HOBOrO mnojb3oBarens B cucremy. Co3jaiite HOBYIO pOJIb
Menemxep. Jlo6aBbTe (hyHKIMOHAN COTJIACHO JOJDKHOCTHBIM HMHCTPYKIHUSIM
MeHemkepa, B COOTBETCTBHM C TpeOOBaHMSMM 3aKa3uuKa. YCTaHOBUTE
HeoOXOo[nMMBblE KOMIOHEHTBI, B paMKaXx TpeOOBaHMH 3aKa3yMka Ha
MOJM(UKANIO TPOTPAMMHOTO 00€CIICUeHHsI, B COOTBETCTBHH C JOTIOJTHEHUEM
K TEXHUYECKOMY 3a/IaHHIO.

Brmomaure  Hactpoiiky  IIO  sKkcruryatamum — IpOTrpaMMHOTO
obecrieuenus. Jlo6aBbTe PYHKIIMOHAT COTIACHO C TPEOOBAHUSAMHU 3aKa3UHKa.

Omnpenenure Ka4eCTBEHHBIC XapaKTEPHCTUKH KOJAa TAaKHUE Kak: MOJTHOTA
00paboTKN OIIMOOYHBIX JaHHBIX, HAJTWMYHE TECTOB IJISl IPOBEPKH AOITYCTHMBIX
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3HAUEHUH BXOJHBIX JAHHBIX, HAJIWYHE CPEACTB KOHTPOJS KOPPEKTHOCTU
BXOIHBIX JAaHHBIX, HaJHYHEe CPEACTB BOCCTAHOBJICHHS TpU  CcOOSIX
000pynOBaHUs, HAIMYWEe KOMMEHTApHEB, HAIWYIHE IPOBEPKH KOPPEKTHOCTH
nepeaaBaeMbIX JaHHBIX, HAJIMYNE ONIMCAaHUN OCHOBHBIX (yHKuHH. [IpencraBeTe
pe3yabTaTh B (hopMaTe TEKCTOBOTO JOKYMEHTa

5.2.2 OcHalneHnue padouyero MecTa IS NnpoBeIeHUsI
AeMOHCTPAIMOHHOTO0 IK3aMeHAa M0 TUIMOBOMY 3a/IaHHI0

MatepuanbHO-TeXHHYECKast 0a3a COOTBETCTBYET MH(PPACTPYKTYPHOMY
mucty KO/ 09.02.07-2-2024.

5.3 Kputepuu oueHKH BBHINOJHEHUS 3a[aHUS T€MOHCTPAIHOHHOIO
JIK3aMeHa

[porienypa  OLEHWBAaHWS  PE3YJIBTATOB  BBITOJHEHHS  3aJaHUi
JIEMOHCTPAIHOHHOTO SK3aMEHa OCYIIECTBIIACTCS WICHAMH 3KCIIEPTHOM TPYITIIbI
no 80-0alIbHOM cHCTeMe B COOTBETCTBHH C TPEOOBAHHAMH KOMIUICKTa
OIICHOYHOM JTOKyMEHTAIWH.

Pacnipeneneuue 0a/uIoB 1o KPUTEPUAM OLIEHUBaHUS
JIEMOHCTPAIIMOHHOTO  3K3aMeHa MpPO(QHIBHOTO YPOBHS TPEICTABIECHA B
TabuIe.

Ne Moy 3ananus (BUT Kpurepwuii orieHuBaHus Basiel
/n JIEATEILHOCTH, BU
npo(hecCHOHATBHOM
JIeITEIIEHOCTH)
1 Pazpabotka  momymeit | @opMHupOBaHHE aNTOPUTMOB 12,00
MPOrPaMMHOTO pa3paboTKu  MpOrpaMMHBIX
obecrieyeHus JUIs | MOJyJieli B COOTBETCTBUH C

KOMITBIOTEPHBIX CUCTEM TCXHUYCCKHUM 3a1aHUECM

PazpaboTka  mporpaMMHBIX 10,00
MOJyJIeii B COOTBETCTBHH C
TCXHUYCCKHUM 3a1aHUECM

Brinonenue OTJIAJIKU 7,00
IIPOrPaMMHBIX MOJIyJIel ¢
HCIIOb30BaHUEM
CIEIHATM3UPOBAHHBIX
MPOTPAMMHBIX CPEIICTB

Brinonnenue TecTupoBaHuUs 9,00
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Ne Moy 3aganus (BULT Kpurepuii oueHnBanus bannsr
/1t JIEITEILHOCTH, BUI
npodeccrnoHanbHON
TSI TEITLHOCTH)
[IPOrPaMMHBIX MOAYJIEH
2 Paspaborka, [IpoektupoBanue 0a3sbI 6,00
aIMUHUCTPUPOBAHWE ¥ | JAAHHBIX Ha OCHOBE aHAIM3a
3ammTa 0a3 TaHHBIX MIPEeIMETHON 00JIaCTH
Pa3pabotka 00BEKTOB 0a3bl 14,00
JAHHBIX B COOTBETCTBHU C
pe3yibTaTamMu aHam3a
MIPEeIMETHOM 00s1acTu
AnvuHuECTpHpOBaHHEe — 0as3bl 2,00
JTAHHBIX
3 CormpoBoxieHHEe u | BommonHenue  paboTel 1O 14,00
o0cCITyXrBaHUE MOIU(PHUKAIINA  OTICIBHBIX
MPOTPAaMMHOTO KOMIIOHEHT  IMPOTPaMMHOTO
obecrieueHnst o0ecrieueHnst B COOTBETCTBUHU
KOMITBIOTEPHBIX CUCTEM | C IIOTPEOHOCTAMHU
OcyiiecTBacHUE 4,00
MHCTAJISIUKY, HACTPOUKH U
obcTy>KUBaHuUs
MPOrPaMMHOTO OOecTIeUeHUs
KOMITHIOTEPHBIX CHCTEM
OcylliecTBICHHEe HU3MEPEHUS 2,00
IKCIUTYyaTalUOHHBIX
XapaKTEePUCTUK
MPOTPAMMHOTO O0ECIICUCHUS
KOMITBIOTEPHBIX CHCTEM
Uroro 80,00

HeobxonuMo ocCyliecTBUTh TEpeBOA KOJWYEeCTBa OajlioB B OIEHKH

«OTJIUYHO»,

«XOpOo1IOo»,

«YHAOBJICTBOPHUTCIILHO»,

«HCYAOBJIECTBOPUTECIILHO».

HepeBou MOJYYCHHOT'O KOJIM4YECTBaA O0allloB B OLICHKU OCYIIECCTBJIACTCSA

TrOCyJIapCTBEHHOMU

SK3aMEHAIlMOHHOMN

MPHUCYTCTBUEM TTIaBHOTO 3KCIIEPTa.
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IlepeBox 0amioB B OLEHKY MOXET OBITH OCYIISCTBICH HAa OCHOBE
TaOJTHUIIBL:
Ouenka [TA «2» «3» «» «5»
OtHoIIeHHE 0,00 -1 20,00 — | 40,00 — | 70,00 -
TIOTY9IEHHOTO 19,99% 39,99% 69,99% 100,00%
KOJTMYECTBa

6aioB K
MaKCHUMAaJbHO
BO3MOYKHOMY
(B mpotreHTaX)

Bannel BBICTaBIAIOTCS B NMPOTOKOJIE NMPOBEACHUS JEMOHCTPAlMOHHOTO
9K3aMEHA, KOTOPBIH MOAMUCHIBACTCA KaXIbIM WICHOM 3KCHEPTHOW TPYIIIBI U
YTIBEPKIAETCSl TJIABHBIM JKCIEPTOM TIIOCTE 3aBEPIICHUS OHK3aMeHa Ul
9K3aMEHALIMOHHOU I'PYIIIIbIL.

[Tpu BeIcTaBNCHUM OamioB nmpucyrcTByeT wieH ['DK, He Bxoasmmii B
SKCHEPTHYIO TPYIILY, IPUCYTCTBUE APYTUX JIUII 3alIPELICHO.

IlopnucaHHpld 4l€HAMM OKCIEPTHOW TIPYHIBl U YTBEPXKICHHBIN
TTIaBHBIM 3KCIEPTOM INPOTOKOJ MPOBEAEHUS IEMOHCTPALMOHHOTO 3K3aMeHa
nanee nepenaetcs B ' DK nns BeicTaBneHus oneHok no utoram ['UA.

OpuruHain TPOTOKOJIAa MPOBEAEHUS JIEMOHCTPAIIOHHOTO 3K3aMeHa
nepeaeTcsl Ha XpaHeHHE B 0Opa3oBaTEIbHYIO OPTaHM3AIMI0O B COCTaBE
ApXMBHBIX JJOKYMEHTOB.

Craryc moOenutessi, TMpu3epa UYEMIIMOHATOB MPO(HECCHOHATHLHOTO
MacTepcTBa, NpoBeleHHbIX ATeHTCTBOM (Co030M «ATEHTCTBO pPa3BUTHSA
npodeCcCHOHANBHBIX ~ COOOIMIECTB MW paboumx  KagpoB  «Mosonsie
npodeccuonansr  (Bopmackmmuic  Poccms)») nmmbo  MexayHapoOaHON
opranusanuerr «WorldSkills Internationaly, B Tom uncite «WorldSkills Europe»
n «WorldSkills Asia», n ydacTHMKa HalMOHaJdbHOW cOopHOW Poccum mo
npodeccHoHaILHOMY ~ MacTepcTBy  No  craHzapraMm  «Bopiackuiuicy
BBIITYCKHUKA 110 TNpOQHII0 OCBaMBaeMOi 00pa3oBaTeJIbHOH IPOrpaMMBI
cpeaHero TNpo(ecCHOHATBHOTO 00pa30oBaHMs 3acUMTBHIBACTCS B KadecTBe
OIIEHKH «OTJIMYIHO» TI0 IEMOHCTPAIIMOHHOMY 3K3aMEHY B paMKax IPOBEICHUS
T'A no maHHO¥# 00pa3oBaTeIbHON MPOTpaMMe CpeaHEeTro MPodhecCHOHATHLHOTO
obpazoBaHusl.

16



2 METOJUYECKHWE PEKOMEHJAIIUU 11O MIOAT'OTOBKE
K JEMOHCTPAIIMOHHOMY 3K3AMEHY

Monyars 1 Pa3paborka moay/eil NmporpaMMHOro odecmedyeHus: s
KOMIBIOTEPHBIX CHCTEM

IMPOEKTHPOBAHUE USE CASE JUATPAMMBI.
ONPEAEJEHUE OYHKIHMNOHAJBHBIX BO3MOXXHOCTEM
CUCTEMBbI

I'noccapnii

Jlns ycremHoro OCBOEHHs Marepuaja peKOMEHAYEeM BaM H3YYHUTh
CJIC/TYTOIIHE TIOHSTHS:

Use Case Diagram

JuarpamMma BapHaHTOB MCIIOJB30BaHUSl — JUarpamMmMa, OTpaKarolias
OTHOIICHHSI MEXJIy aKkTepaMHh M NpEleJCHTaMH M SBIISIOMIASACS COCTaBHOW
YacThI0 MOJENH IIPEHENCHTOB, IIO3BOJIIOIICH OIMCaTh CHCTEMY Ha
KOHIIETITYyaIbHOM YPOBHE.

IIpeameTHas obmacTe — 4YacTh peallbHOTO MHUpA, paccMaTpuBaemas B
npesenax JaHHOTO KOHTEKCTA.

UML - Unified Modeling Language (yHHDUIMPOBAHHBIA S3BIK
MOJICTIMpOBaHus). SI3bIK  rpadMyeckoro OMHMCaHHMsA Uil  OOBEKTHOTO
MOJIC/IMPOBAHKUS B OO0JACTH pPa3pabOTKH MPOrPaMMHOI0 OOECHeUYCHHUs, IS
MOJICTIMPOBaHUSl  OM3HEC-NIPOIIECCOB, CHUCTEMHOTO  MPOCKTHPOBAHUS M
0TOOpaKEHHsI OPraHU3AIIMOHHBIX CTPYKTYD.

T3 — TexHuyeckoe 3amaHue. J[OKyMeHT, coiepxKaumiuii TpeGoBaHUS
3aKa3yMKa K OOBEKTY 3aKylKH, OINpPEACiSIolIHe YCIOBUS M TIOPSAOK ee
MpOBEIEHUS Il 00ecIIeueHNs] TOCYIapPCTBEHHBIX WIIM MYHHULUITAIBHBIX HYX,
B COOTBETCTBHHU C KOTOPBIM OCYIIECTBIISIIOTCS ITOCTABKA TOBApa, BHIITOJIHEHHE
paboT, OKa3aHHe yCIIyT U UX IPHEMKa.

Actor — akrep (Use Case). Poib 00beKTa BHE CHCTEMBI, KOTOPBIH MPSIMO
B3aUMO/ICHCTBYET C €€ YaCThI0 — KOHKPETHBIM 3JIEMEHTOM.

Use Case — BapmaHT wucnoib3oBaHus (npeneaeHt). Omnmcanue
MOBE/ICHHSI CHCTEMBI, KOTJIa OHAa B3aUMOJEICTBYET ¢ KeM-TO (MM 4eM-TO) M3
BHEILIHEW CpeIbl.

Hot Keys — ropsiune knaBumm. KomOWHanus KiIaBHII Ha KiIaBUatype,
Ha)KaThe Ha KOTOpPbIE II03BOJISIET BBIMOJHATh pa3lUuHbIC JEHCTBUS B
OTepaIMOHHON CUCTEME U PorpaMMax, He nmpuberast K HCIOJIb30BAaHUIO MBIIIH
U HE BbI3bIBAsI MEHIO ACHCTBUM.

Koncnekr

AHAaIU3 NpeAMETHOM 00JIACTH M POEKTHPOBAHME

AHanu3 npeAMEeTHON 00JacTH U IPOSKTUPOBAHUE SIBIISIOTCS IEPBBIMU
3TalaMy B XKU3HEHHOM IHKJIE CO3AaHHS NMPOTPaMMHOro pemeHus. OnHuM u3
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PE3yIBTATOB ATOTO JTAIla SABJSETCS JUarpaMma BapuaHToB ucnob3oBanmst (Use
Case), onuchIBaOIIAsi OCHOBHBIC IPYIINBI MOJIb30BATEICH CHCTEMBI U BADHAHTHI
€€ UCIOJIb30BAHNUS.

IIpeameTrnass obmacTe — 3TO YacTh pPEATbHOTO MHpa, IAaHHBIE H
0COOCHHOCTH KOTOPOIl OyIyT OTpaskeHbl B pa3pabaTbiBa€MOM IPOTrPaMMHOM
pemwenny. Hanpumep, B KadecTBe NpeaMeTHOH 00JacTH MOXKHO BBHIOpaTh
OyXraJrepuro Kakoro-i1udo MpeaIpHusaTHs, OTAeN KaJpoB, OaHK, Mara3uH U T. 1.
[IpeameTHas o6yacTh OECKOHEYHA U COJEPIKUT KaK BayKHBIC TIOHATHS U JaHHBIE,
TaK W MaJIO3HAyalllue WM BOOOIIe HUYEro He 3HaJallue JAaHHble. Tak, eciu B
Ka4ecTBE MPEeIMETHOI 00macTu BEIOPATh ydeT TOBApOB Ha CKIIA/E, TO HOHATHS
«HAKJAJHAs» U «c4yeT-PakTypa» SBISIOTCS BaXKHBIMH, a TO, YTO COTPYIHHIIA,
NPUHAMAIONIAS HaKJIaJHble, UMECT ABOMX JETeH — 3TO VI y4eTa TOBapoOB
HeBaxHO. OTHAKO C TOYKH 3PEHHMS OT/AENA KaJpOB JaHHBIC O HAJTHYUU ACTEH
SBJISTFOTCS] BOKHBIMH. TakuM 00pa3oM, 3HAaYMMOCTh JJAHHBIX 3aBHCHUT OT BBIOOpPa
MpeMETHON 00IACTH.

B pamkax Kypca At AEMOHCTPAILi OCHOBHBIX MOJTyJIeH OBbLIO BBIOpaHO
TYPHCTHYECKOE areHTCTBO. JlaBailiTe mMpoaHanIM3MpyeM BBOJHOE OIHCAHUC H
OINpeZie]IMM JIaHHbIe, KOTOpbIE JEHCTBHUTEILHO HEOOXOIUMBI JUIs Halen
cucreMbl. [lepen BaMu onucaHue NpeAMETHON 00JacTH (BayKHbIE JaHHBIC MbI
OyzeM oTMedaTh MapKepaMH: KpacHBIM — pOJIb IOJB30BATENSA, KEITBIM —
BaKHBIC JICHCTBHS, KOTOPHIC MOTYT COBEPLUATH I1OJIb30BATENH).

(A Jniy) - np B8 HOMEPE 0€3 NUTaHWA; BE (Seatreaxiast)
~ Tonbko 3astpak; HB (HalfBoard) — sastpak, ywuw; HB+ (HalfBoardPlus) -
3aBTpak, yxuH, GecnnatHsle HanuTKK B Teuewve axs; FB (FullBoard) - 3astpak,
oben, yxuu, FB+ (FullBoardPlus) — 3a8Tpak, 0bea, y#uH, becnnatHuie HanuTk1 8O
Bpems npuema nuuw; Al (Allinclusive) - 3asTpak, obea, YR1H, Nepexych! B Teuenne
AHA, BecnnaTHbie HanUTKK B Tesenme ans; UAI (UltraAllinclusive, UALL) - 3aBTpak,
oben. yxuH, nepekycsl B TeveHne axa, GecnnarHo niobble HanuTKM B TeueHne
AHS).

Mpu nepsom 06 KnnerTa PerucTpupyer ero 8

Moabop Typa BLINOMHAET MEHEKEP B CUCTEME B COOTBETCTBUM C NONYYEHHON
WH(OPMALIMEN OT KNUEHTa W AOMKEH BKIIOMAT CNIAYIOWME NYHKTLI:

* BuiGop aar Typa,

* yKasaHue NPeANOHTEeHN KNueHTa,

* yKasaHue BepXHEN 1 HIKHEN rPaHItLL CTOMMOCTH,
.

8uibop oTens.
Mocne suibopa Typa ANEp MOXeT 3ape 3aRBKY
Ha KnuewTa. Mpy KNMEHTa MEHEeKep MOXeT B8 3anBKy

[ONONHUTENbHBIE YCAYTM, NPe/inaraeMbie TYPareHTCTBOM 1 JOCTYNHbIE B paMKax
BbibpakHoro Typa. B " W KIMEHT, 1 MeH 0 CMOTYT OTCTIEXMBATH
AKTYanbHyI0 UH(OPMALMID N0 KOHKPETHO! 3anBKe Ha Typ.

Kaxaomy knuenTy HeoGxonum Bayyep Ha TpaHcdep, Bayyep Ha 3acenemue B
oTens, GuneT Ha camoner, CTPaxoBOi NONUC, BU3A — BCE AOKYMEHTbI KIUEeHT
MOXET COXpaHuTb Ha csoe yctponcTso. lMogars 3anpoc Ha popMupoBaHue
BaYNEPOB MOXET MEHEAKEP TYPHCTUHECKOTO areHTCTBa.

Mocne NOe3AKN KMEHT MOXET OCTaBUTL OT3biB 06 orene.

Wtak, MBI BRIICTUIN:

AIIMUHUCTPAaTOp — CO3/IaHW€ HOBBIX TYPOB W pEAAKTUPOBaHUE
CYLIECTBYIOIIMX.

Menemxep — perucTpanus KIMEeHTa B CUCTEME.

Menemxep — mnombop Typa I KIHEHTa + 4 IOTOJHHUTENBHBIX
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eHCTBUA.

MeHexep — perucrparys 3asBKH Ha KJIMEHTa + BKIIIOUYEHHE B 3asBKY
JIOTIOJTHUTENBHBIX YCIIYT.

KimeHT ¥ MeHeIpkep — OTCIEeKHMBAaHUE aKTyalbHOH MH(pOpMAaLU IO
3asiBKe.

KineHT — coxpaHeHue Bay4yepoB Ha CBOE YCTPOUCTBO.

Menemxep — nosaya 3arpoca Ha GOpMHPOBAHUE Bay4epOB.

KireHT — BO3MOKHOCTb OCTaBHUTh OT3BIB 00 OTele.

PeBbio Bo3MozkHOCTEl MS Visio qiis co3nanus iuarpaMm

[Nocne onpeneneHus TpeOOBaHUH IEPEXOANM K ITAITy IPOCKTHPOBAHHUSL.

B XO0AC MPOCKTUPOBAHUA APXUTCKTOPOM CO3AACTCA NMMPOCKTHAA JOKYMCHTANMA,
BKJIFO4aromiasi:

1. TEKCTOBBIE OIMMCAHUSI,;
2. JTarpaMMBL;
3. MoOJIeNu Oy yIIel POrpaMMBl.

Jns storo wmcmons3yercss TpauuecKuil SA3bIK A BH3YaIHM3aIlUH,
ONMCaHUs IapaMeTpPOB, KOHCTPYUPOBAHUS M JOKYMEHTHUPOBAHUS Pa3IMIHBIX
cuctem UML. [Insg Busyanusanuuy MOJENH CYIIECTBYIOT Pa3iIU4YHbIC THIIbI
JarpaMM:

1. JuarpaMma  BapMaHTOB  MCIIOJIb30BaHMs
(use case diagram);

2. Juarpamma xinaccos (class diagram);

3. Juarpamma COCTOSTHHIA (statechart
diagram);

4. Juarpamma MOCEA0BATENFHOCTH

(sequence diagram).

OcTaHoBUMCS Ha JuarpaMme BapHUaHTOB HCIIOJIb30BaHUA. Ona
JOCTaTOYHO IIPOCTa, 3TO MO3BOJSIET HCIONB30BATh €€ IJIsI COIJIACOBaHMS
TEXHUYECKOTO 3aJIaHMS C 3aKa3IHKOM

Co3naHue quarpaMMsl JUIsl TypareHCTBa

1. OmpeneneHne paMOK CHUCTEMBI COTJIAaCHO 3amaHuro. Jlims sTtoro
UCTIONB3yeM 3JIeMEHT subsystem, Tam OyayT pacHonaratbCs MpeleIeHTH
(pyHKIIMOHAN, peann3yeMbIi CHCTEMOI).
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2. OnpezeneHrie OCHOBHBIX TPYIII TIOJIb30BaTeNeH (posei) u
pa3sMelleHre Ha JuarpaMMe. JTo Te, KTo OyJIeT HCI0NIb30BaTh CUCTEMY, U B
HalleM CllyJae, Kak ClIeIyeT U3 TeX. 3a/laHusl, — 9TO KIMEHT, MCHEIDKEp H
anmuHECTpaTop. [locne pazmereHus OyieT HATISAIHO BHIHO, YTO Pa3HBIE

IpYIIIBI MOJIB30BaTENEi UMEIOT JOCTYII TOJIBKO K ONPeNeIEHHOMY
(hyHKIIHOHATTY.

3. OrmpezaeneHne  BapuaHTOB  KCIOJIb30BaHUsS  (IPELIEICHTOB),
pa3MelleHne X Ha JuarpaMMe.
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CGOPMHPORITY By,

Knmesar
Ocrasury 01368 06 oTEAE.
(I0AYUMT: KIGOPMNINIG N0 FIADKE
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A) 511 amMAHUCTpATOpA:

— €031aTh HOBBIH TYp;

— PEeIaKTHPOBATh CYIIECTBYOIUHA TYP.

B) ns menemxepa:

— 3apETUCTPUPOBATH KIINCHTA,

—1o100paTh Typ: BRIOpaTh AaThl TYPa, yKa3aTh MPEANOYTEHHUS KIHEHTa,
YKa3aTb rpaHUuIlbl CTOUMOCTH, BI)IGpaTL OTCJIb,

— 3apeTUCTPUPOBATH 3asBKY: BEIOPATH JOMTOTHUTEIBHEIC YCITYTH;

— copMHPOBATE Baydep;

B) [nia xnueHTa u MeHeKepa:

— TIOJIy4HUTh UH()OPMALIHUIO T10 3a5IBKE;

I') dns xnuenra:

— COXpaHHTH Bay4ep Ha YCTPOWCTBO;

— OCTaBUThH OT3LIB 00 OTEIIE;

Pa3srpaHuyeHune NpeleeHTOB MeKAY aKTepaMH M pa3MelleHHe
OTHOLICHUH

OTHOIIEHHE aCCOUMAIHA — OTPa)kaeT BO3MOXHOCTh HCIOJIB30BAHUS
aKTepOM IpeLe/ICHTA.

ABMANACTDATOP
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Conpanur Bayuep m

OcTaBuTs OT36® 06 GTEse

Kanest

AnmitiacTparcp

Menegaep

OTHOIICHUE BKIIOUCHHS — ITOBEICHIE OJHOTO TPEIE/ICHTa BKIII0YAeTCs
B Jpyrod B KadecTBE COCTABHOIO, MpPHYEM HONOIHAEMBIH BapHUaHT

HCITOIL30BaHMS HE CMOKET BBITOIHATLECS 0€3 OCHOBHOIO.

Kanen

ABMANACTOATOPD

Menegwep

OTHOIIEHHE paACIIUPEHUs — OTpaXkaeT BO3MOXKHOE HPHUCOETUHEHUE
OJHOTO UCIONB30BaHUsl K JPyromMy, NIpH O3TOM PACHIMPSIOIIUN BapUaHT
WCIIONIb30BAHNSI BBIMOMHIETCS JIMIIb TPH ONPEIACICHHBIX YCIOBUSX U HE
ABJISIETCS 00S3aTENBHBIM IS BBITTOJIHEHUS] OCHOBHOTO TPELECHTA.
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Brbipars AnTw TYPS.

> R
e

CO3JAHUE KAPKACA TMNPUIOXEHUS. CO3JAHUE U
WCHOJIb30BAHUE CTUJIENA

Hcnoan3oBanue Windows Presentation Foundation (WPF) pas
CO3JAHUS MHTEPAKTHBHBIX HACTOJbHBIX MPHJIOKEHHI

Co31aHHe HOBOIO POEKTA

1. 3anycruts cpeny paszpaborku Visual Studio

Visual Studio

2. Beiopats «Create Nnew project»
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Visual Studio 2019

Open recent

13 estsatddtsidin

3] Oecsomathiog sin

3. Beibpats « WPF App»

Create a new project

Recent project templates

1 Wt A T Frment

4. 3anonuutk rpagy «Project name»

24
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) Openaproject or solution

@, Openalocal folder

49 Create a new project
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Configure your new project

WPF A (NET Framework) e woos  Desss

IIpu pa3paboTke nHTEpHEiicoB pa3pabOTINK MOKET HCIIOIH30BATh IBEC
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Ucnons3zoBanne Windows Presentation Foundation (WPF) nns
CO3/IaHMsI HHTEPAKTUBHBIX HACTONBHBIX MPHIOKCHHUIH

KonTeiinepbl KOMIIaHOBKU
1. Grid
Haunbonee MOIIHBII M 4YacTO MHCIONB3yeMbIHl KOHTEHHEp, MOXOXKHH

Ha Tabmuiy. OH CONEPKUT CTONOUBI U CTPOKH, KOIMIECTBO KOTOPBIX MOKHO
3a1aTh. J{J1d onpenesieHus CTPOK UCIIONIb3yeTcs ¢cBoiicTBO RowDefinition,
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27



B P e Pemt Bt Dy Tt A ek s Wedon Wy e P iy ® - o
0-0 B-CBMW P Dwm - AU bame A, W IAR

§ IR st

8 GatCobamebemtirs

BaxHo
Jns  OpuBS3KM dJEMEHTa YNpaBleHHS K KOHKPETHOW —sdelke
HeoOxoxumo wucnonb3oBaTh cBoiicTBa Grid.Column u Grid.Row, mpuuem
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2. StackPanel
HOBBOHHCT pa3MeIlIaTb BJICMCHTHBI praBJIeHI/I}I
MOOYEPEHO APYT 3a APYroM
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Page, koTopas moKHAa HAaXOJUTHCSA B KaKOM-TuOO KoHTeitHepe. st aToro

B OCHOBHOM OKHE IIPUJIOKCHHUA Pa3MECTHUM BJICMCHT Frame, rae 6y}1yT CO6paHLI
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1. TIpaBoii KHOMKO# xMeM Ha Ha3BaHue nmpoekta — Add — Page
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MO KOTOPOMY MOXKHO 00paIaThCs K TEM MJIM HHBIM DJIEMEHTaM B KoJIe. Y KaKkeM
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s oToOpaskeHHsI TIEPBOM  CTPAHUIBI HEOOXOIUMO MPOIHCATH

I (S13% {01150 Kon  (mIst nmepexoja B HYXHOE OKHO HaXMUTE
F7): '"MainFrame.Naviaate(new HotelPaae()):'
4 i 21

e G Ve P B

using Systen Windows;

namespace Toursigp

CpoiicTBa 371eMEHTOB YNpaBJIeHUs

Hanpumep: Background — mensier GpoHOBBI# 1BET d51eMeHTa

Bce cBoiicTBa 351eMEHTa MOYKHO ITOCMOTpPETh B OKHE Properties. Tam ke
MOXXHO HaWTH BCE BO3MOXKHBIE COOBITHSA, IOCTYIIHBIE U BBIOPAHHOTO
3JIEMEHTa yTIPaBIICHHS.
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Jlnst B3anMOIeHCTBUS ¢ KHOMKO# Oy/ieM ucons3oBaTh cobbitie Click().
C momoIipio Hero MBI CMOXKEM NEPEeHTH ¢ MepBOI CTpaHHUIB! Ha BTOpPYIO. [l
cO31aHMs COOBITHS TIPOTIHIIIEM COOTBETCTBYIOIIEE 3HAUYCHHE B BEPCTKE:

e Uk Ves ot B ey Tm Awim Bok  bowmeec Wadee e I
o EEET 0 Pume . WW TAM

! TR

Ty Muntngom s

Hanee HaxxmeMm F12 u nmomazeM B OKHO 00pabOTKU Ha)XaTHsi HA KHOTIKY.
YroGel mobparbes 1o MainFrame juist HaBuraiym, HE0OX0AUMO CO3/1aTh HOBBII
KJ1acc:

1. TpaBoii kHOMKO# Ha Ha3zBanue poekta — Add — Class
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Jist GoTbIIMHCTBA CO3JIAHHBIX JIEMEHTOB MBI MCIIOIb30BAJI OXOXKUH
Ha0Op CBOWMCTB: IIMpPHHA, BBICOTA, pasMep MWpUQTa, OTCTYNBl U Ap. UToOBI
NPUMEHSTD OIpeieJIeHHble Haboph! CBOUCTB s 31eMenToB, WPF npeiaraer
UCIIONIb30BaHUE TIOOANBHBIX CTHIEH B mpoekre. YToObI WX CO37aBaTh
B mpoekrte, ecTb (aitn App.xaml. Mcnonssyem Tter Style u cBoiicTBO
TargetType, 9aTo0B yKa3aTh, I KaKUX DJEMEHTOB INpeIHA3HAueH NaHHBIA
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PABOTA C BA3OM JIAHHBIX B IPUJIOKEHUA: YTEHUE,
JOBABJIEHUE, PETAKTUPOBAHUE, YIAJIEHUE JAHHBIX)

Temy paboThl ¢ 6a30i1 JTaHHBIX B MPHUIIOKEHAU OyIeM paccMaTpUBaTh Ha
pUMepe OTOOpaXeHUs, J0O0aBIEHUS, PEJAKTUPOBAHUSI M yJAJICHHUS TaHHBIX.
Jnsi oroOpakeHusi OIpeAETCHHBIX JaHHBIX CcHUCcTeMa oOpamiaercs K 0Oase
JNAHHBIX, MOJyYaeT OTBET, a 3aTeM IMpeoOpa3yeT ero B YHAOOHBIA st
MOJIH30BATEINS BUJI, KOTOPBI HacTpauBaeT paspadotuuk. s paboThl ¢ 6a30i
JTAaHHBIX B MPIIOKEHUN MBI OyneM ucmonb3oBaTh Entity Framework, koTopsrit
MO3BOJISIET paboTaTh ¢ 0a30f JaHHEIX Yepe3 OOBEKTHO-OPHUEHTHPOBAaHHBIN
nogxon. OH mpenocTaBiIsieT Psil CYIMIECTBEHHBIX MPEUMYIIECTB: BaM HE HYKHO
0OECTIOKOUTHCS 0 KOJIE TOCTYIA K JaHHBIM, a Takke 3HaTh neTanu padotel CYB/]
SQL Server u cuHTakcuca si3blka CTPYKTYpUPOBaHHbIX 3ampocoB SQL. Bmecto
ATOTO BHI paboTaeT ¢ TabnuiaMu 6a3bl JAaHHBIX KakK ¢ kiaccamu C#, a ¢ mossiMu
3TUX TaOJUIl, KaK CO CBOWCTBaMH KJIACCOB, HCIONB3Yys BMecTo SQL 3ampocoB
6ouee ynobusrit moaxon — LINQ. Entity Framework Geper Ha cebst 06s13aHHOCTH
o mpeoOpazoBanmio koma C# B SQL mHCTpYKITNH

Ucnons3oBanne Windows Presentation Foundation (WPF) mna
CO3/1aHNA MHTCPAKTUBHBIX HACTOJBbHBIX l'IpPIJ'IO)KeHPII’I

1. New Item...
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ot cax
Gomtonsen - (@01 ][4 5] © 0ot (3] k- enios i :
Vicot [Dupaen o e gt smeeray
v

caairg. syemsis. reduie (oot

z X T Risons 1oning srole: Femu s einies s
L yeten e L2 s ot
T Sribee lonsing 13m0t Rosue 15 sorioed it et
oo ). Lonsed ¢ LGi1" Seiopes Lowting syemors. Mosule is optiniees sed the Sebupter <ot Lom et 7y Lo
Aigp.ane” s exited Wit Cose -3 (UEEHOHIE)

3. 3areM, WCHONB3YsI HPUBS3KY NAHHBIX, YKa)K€M, KaKOMY CBOWCTBY
o0pamnaThcs K K&XKIOMY JIEMEHTY IIPH 3arpy3ke JaHHbIX. Hanpumep, cBOHCTBO
Text y nepBoro TextBox'a Oyzmer o6pau1aT1>c;1 K Ha3BaHUIO OTEIIS

.q;..x-\..».,«m»qx..u-nu.n.mw-..mm L. ® - o x
°- caw 2. Ocbug - Amy OO0 L Y ) I n
DI i vacs ot Mytingon i Coins X = soan i
Y Y = BB o sC0B s

v ——————

o - [l @ ETD) Sox
GOwn 1 @ e
»
o -
Lo
Button Content="Conprs* G ColumSpmne-2" Grid, fou="3* flame=DerSove™ tnSove,_CLtck"></Buttons T
o | i o b dpomrnn
35 Ghemtons ppases
(= Er T SO

Gotohson - [@8lwn | (3 OV ] @ 00t Meipe (] ot b - “ . Pr Soewaimes o

et ouicn.exe). Lonced Snioses Toabing symsais. Fecule is cptinices sed the sebugger <ot len
The srogram C(A1384] Toursigo.ene” s evited with code -3 (OneHOIEsE).

4. Bropoii a1eMeHT OyzeT 00pamarsest K KOJIMYECTBY 3B€3/1
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ontall gamant="L et Toxt8on> &
Mama” </Combotees

BtnSave_Clck™></Buttons

Seispes 10wsing 5

S iorsiStachiie s\t om. corvicanases cading syeeots. Fesute 15
" Seippes Jowsing syaeols. Fosule ia cotinites ans the sebugger eption
117 Selomes Sonsing sjsmois. Fedsie s cotinites snd the cebugge:

5. I xoM00-00kc OymeT oOpamarbes K CTpaHe, KOTOPYIO MBI BRIOpain
JUTSL OTEIIS

(S PG I S o P A D S R 71 i @ = &k
°- g-eae 2 Deby = dmy U LS TR ) IR B U £
i - prrewm Mot oo oo s X < e cex §
: QE- 5 -5ceB o s i
H i rol
i
L PRIBSRRY |
i
i o
i
(]

e

o - [ m @ ETE) Sax
GO 1 g 1s

B tathor &
=1 5

wttetosisns
ok syhesiarrothetame” >¢/Combobn
B CLickeDtnSave, CLCK"></Buttons
ReRE i canaae ¥ o Treerna iroes Lonsing symors. Fesue 13 ot s
TR ! 4.0_4.0.870_31003856 . the debugger oot fon "D r &
s Ryt -
lonee __________________________________________________________________ux _ax__ov____m___________  tisliucen. t |

6. Jamee oOpaboraecm Haxarthe Ha KHONKY CoOXpaHEHHE W B KOJE
NPOMUILIEM JIOTUKY OOpalleHus] K MOJENU AaHHBIX U J00OaBIEHHS HOBOTO
9K3EMILISIPa OTEIS.

a) Tpex/e 4eM COXpaHATh JAaHHBIE, C/IEIAEM MPOBEPKU HA KOJIUYECTBO
CHUMBOJIOB, 3allOJIHIEMOCTh OOBEKTOB, 3BE3MHOCTH (T. K. KOJMYECTBO 3BE3.
JIOJDKHO OBITH OT OTHOTO JIO TISITH) W BBIOOP CTPaHBI
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BdtodeiComoncs __ Suablotengm (Dagam) ___ Monodonsamd X - Sokmontiptn

b) Tlocime mpoxoXkIeHWs TPOBEPKH HYXKHO Yy3HATh, BO3HHUKIH JIH
omuOKH, 0OpaTHBIINCH K IIEpeMEHHOH errors. Eciu B mepeMeHHO 9TO-TO €CTh,
TO HEOOXOIUMO BBIBECTH COOOIIEHHE 00 OIMHOKe (TO, YTO HAKOIUIOCH BO
BpeMst mpoBepku). COOTBETCTBEHHO, AajbHEUIIEE BBIMOJHCHHE (YHKIIUU HE
Hy)KHO, U C IOMOIIBHO onepaTopa return — MblI BBIXOIUM.

- ter

) Ecnu ke Bce XOpOIIO, M y HAC MPOUCXOAUT Omnepanus g00aBieHUs
(T.e. emie He MPHUCBOEH KOJI HOBOTO OTEIs), TO MBI Oy/ieM IbITaThCs 100aBUTh
MOJIENIb WM SK3eMIULIp CO3AaHHOrO oTens. [lomydnB €ro KOHTEKCT H
obpaTuBImHCh K Tabmume oresnei, ¢ momomsio Meroga Add mer mobaBisiem
CO3JaHHbIN 3K3EMILIIP.
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ot () Hotels, 4 _currentiiotel); o

b ey g

d) Jlanee HanuieM KOJ sl COXpaHEHHsT H3MEHEHHH, UCIIOIb3YsI METO/

SaveChanges. DToT MeToI ABJIAETCS KOBAPHBIM, €I0 HEOOXOIMMO TIOMECTHTE B
Omok try-catch, 9ToOBI OH 0TpabOTaT KOPPEKTHO, U B CIIy4ae BOSHHUKHOBCHHS
KaKO#-T100 HeMPeIBUICHHON OIMHOKHU, MIPIIOKCHHUE HE «YIIaio», a KOPPEKTHO
pabotano. Msl BeIBeJieM COOOIICHHE 00 OmIMOKe, €clM OHa MOsSBUIACh. B
cilydae YCIENIHOTO COXPAHECHHUs BBIBEJEM COOOIICHHUE O TOM, YTO HH(OpMAIUs
COXpaHeHa.

B P Es e Pt S D
0. T-e@M D tem

7. Tenepr MOXHO BepHYThcs Hazaja. IIpu Bo3Bpare Ha CTpaHHUIy CO
CIIUCKOM OTelel, HaM HEeOOXOAWMO BBIBOJWUTH aKTYalbHYIO HH(OpPMAIHIO,
OOHOBIISIS CITUCOK B Tabmuie. [t 3Toro Mel OyAeM HCIIONB30BaTh COOBITHE Y
ctpannnsl IsVisibleChange. OHO cpabaTbIBaeT KaXKAbIil pa3, KOTJa CTpaHUIA
oToOpakaeTcs, TMO0 CKPhIBAETCS
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C nomompeio F12 mepexomum B koiA. Ecnu BuaMMOCTH CTpaHMIBI
isVisible, mMbI OymeM oOpamarbcs K KOHTEKCTY C IOMOIIBIO CBOMCTBa
ChangeTracker ko BCceM CYIIHOCTSIM, KOTOpBIC €CTh. W IS Kamoi M3 HHUX
OyzeM BBINIOJHATH METOJ IIEpe3arpy3Ku U BbIBOJIa aKTyaJIbHbIX JaHHbIX. [locie
atoro Tabnuiry DGridHotels nmpucBouM TaGIMIEe «CIHCOK OTEICH

P Towmiee

(eogect

Visible)

toxt().ChangeTracker. Entries().

Pena e tne Sapeens ¥

Sham ctputhem Dby Ew

8. 3amyckaem mporpaMmy U mpoBepsieM (QYHKIMIO 100aBICHUS TaHHBIX
Peanmzanus GyHKINU pelaKTHPOBAHHS
Jns GyHKIUM pellakTHPOBAHMS JJaHHBIX I€JIECO00Pa3HO HCIIOIb30BaTh
Ty K€ CTpaHMILy, YTO MBI Jiesaiy Ui nobasnenus. Kakum obpaszom sto Oyner
npoucxoauts? B ciyuae, eciiv nonb30BaTesib HaMEpPEeH U3MEHUTD HH(POPMALHIO
00 o0Obekre, cuctema Oyner oOToOpakaTb CTpPaHMIy MJOOABICHHS C
nHpOpManueil o pegakTupyeMoM o0bekTe. M3MeHeHHas nHpopMmanus OyneTt
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(ukcupoBatbes B 0aze MAaHHBIX W OTOOpakaThCs B CIHCKE, KaKk OBUIO TpH
J00aBIICHUH.

B nepryro ouepens nob6aBum mapametp Hameit ctpannne AddEditPage.
B Hee MbI Oynem nepenaBaTh 3K3eMIULIP BEIOPAHHOTO OTENS U, B CIydae eciu
OH He IIycToH, mpucBauBaTh Hamemy nosto CurrentHotel. Mpr He Moxxem
ceifyac 3arycTUTh NPUIOKEHHE, T. K. BOSHUK PsiJi OLINO0K

W e e Ve Tonden

Brizor crpanuisl AddEditPage teneps TpeOyeT Kakoro-to apryMeHTa.
B cnydae, ecau Mbl OyneM Jienath J100aBieHHE, MBI IPOCTO npomnuiieM null
(otnpaBuM mycroii ak3emIusip). [Tpu atom aust penaktupoBanust BtnEdit mer
yxxe OyneM mepenaBaTh SK3€MIULIp, IPOMKCAB UL 3TOro kox. Bmecto null
Oynem oOpamaTbesi K KHOTIKE, HAa KOTOPYIO HaXKallH, T0JIy4aTh € KOHTEKCT U
3HAaTh, YTO 3TO — OTEIb
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srivate o 3
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i ex((sender s Button) DataContext a8 Hotel)); 7
! 1
ori o
i o
) tPage(ri1); | Syt My oo G e
srivate vold BusDelete. Click(object send )
(
private vetd Vistblechanged(abact 1secar, Oupe - )
16 (vistuitity 1oy visibie)
sseEnt s CatContant (). ChangeTracker 7o => p.taloas())
Doridrotels. Ttemsicurce = . 0
)
)

HOHDOﬁVCM TENIEPb ITOCMOTPETH, IITO IOJIY4IHUJIOCHh

e e G O a5 e ® - o
0.5 T aMW P D - sy Pume g, 7 o 9 vt - Bt £
e o .
s s [SRTSRREY o s besagsans . i gum] Moot e 8 % o et sax f
Eeen : BRI T o o e Pty Wt > [ 1B ot i
" H
5
150) Dutacontext a5 otel)); :
Srivate vold Btdd_Click(object sender, Routadfvuntirgs o)
1
E——
) ! !

private void Btrelete_C1ick(obfe

c9x cama “ax

) gty irghon ogs Command oo et o Outnt

Te naHHble, KOTOpbIE MBI XOTHM OTpPEIAKTHPOBATh, aBTOMATHYECKU
MPUBSI3AIUCH K 9THM 3JIEMEHTaM YIPaBIICHHUSI U OTOOPa)aroTcsi KOppeKTHO. B
ciydyae, €Clid Mbl OTPEJAKTHPYEeM KaKoe-TO ToJieé — HaKUMaeM Ha KHOMKY
Coxpanuth. Uudopmanus 6yaer oOHOBIIeHA
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y b Header L

Peanuzarust pyHKIUYU yaaaeHUs
st peanuzanuu GyHKIMU yAaleHHUs OTAEIBHOE OKHO He TToTpeOyeTcs.
DT0 3HAYUTEIHLHO COKPATHUT BpeMs Ha pa3paboTKy, HO yaaieHue TpedyeT k cede
ocoboro BuuManwusl. JIroObie neicTBuUs, 6E3BO3BPATHO N3MEHSIONINE JITAHHBIE B
6336 JaHHBIX, TOJDKHBI 3allpaliuBaTh NOATBECPKACHUEC IMOJIB30BATEIA. HNmenno
[03TOMY, B IEPBYIO O4EPE/Ib, JAJIsl HAKATHS HA KHOTIKY yJaJICHUS MbI Peallu3yeM
COOOIIIEHHE C BOITPOCOM: ICHCTBUTENBHO JIH TI0JIb30BATEIb XOUET 3TO C/ENATh.
Wtak, mojy4aem CIUCOK OTeNei 1Jist yaaneHus, 00paTHBIIKUCH K TabJIHIe
¢ orersiMd. BeiOupaeM Bce 3JIEMEHTBI, KOTOPBIE MbI BBIJICIHIIH, IPeodpazyeM
UX B CHOUCOK oreneit. W 3atem, B cooOuieHun, OyneM CHOpaniMBaTh
MOJIb30BATEIS: «Bpr TOYHO XOTHTE yIQINTh ClIeIyIoIIHe
hotelsForRemoving.Count() 3meMeHTOB?». YKaxeM 3[1eCh  3arojOBOK
coobmieHnss — «BHUMaHHe», 3aTeM YKaKeM, KaKhe KHOIKH JOCTYIHBI TPH
nuasore c¢ mosb3oBareneM: «Jla» mnm «Her», u BbiOepeM H300pakeHHE —
«Questiony.
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)-Dstacontext as hotel));

‘‘‘‘‘‘‘ ()- ChangeTracker. Entries (). ToL1st() ForEach(p => p.Relosd());

Eciu pe3ynbTaToM IUajiora oT moJjib30BaTesst ObII0 HajKaTHE Ha KHOTIKY
«yes», TO MbI Oy/IEM BBITONHATE yaaneHue. Jlast 3TOro oOpaTuMcst K MOJEH
JMAHHBIX, Hcmoyb3ys Onok TryCatch. I[lomyduB KOHTEKCT, mOmpodOyeM ¢
nomMouiblo Meroga RemoveRange ynanuTh Bce MONY4YEHHBbIE BbIJICJICHHbBIE
orenu. B cimyyae, eciu Bce Oymer xopoio, orodpasum cooOrienue. MHaue,
BBIBOJIUM cooOIeHne o060 ommbke. Takxke, B ciiydae, €cid yAaleHHE
npon30Hz[eT VCIIEITHO, OT/IETHbHO BbI30BEM OOHOBIICHHE aKTYaJIbHBIX JAHHBIX

B0 e B Yor Bost Bb Qe T Ao Dot loeen Nedw by P Tt
0-c w-twd D Dabg - A U yuar p,wmW TA M

fek{obgect sender, thrgs o)

- Diriotels. Selectodltens

COXpaHI/IM 1 OpoOBCPUM pa60Ty MPUIIOKCHUSA. BLIZ[GJ'II/IM JBa OTCJIA.
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Header

Wudopmanms 0OHOBUIIACH — JaHHBIC OBLIH yJaJICHBI

° > 2 5. mmo 2 e

Header

CO3JAHME CIIUCKOB (LISTVIEW). IOUCK "
OUIIBTPALIUSI JAHHBIX

IIponomwkum pa3paboTKy HACTOJIBFHOTO HPHIIOKEHUS W IOTOBOPUM 00
anprepHaTHBHOM DataGrid’y »memeHTe, KOTOPBIH MOXET OToOpakaTh
nHpopManuio n3 6a3pl maHHBIX — ListView. Kak mpaBumno, oH mpencTtaBiseT
co0oi craHmapTHBIH cnucoK. OTHAKO TPH JKETaHHU BB MOXETE CIenaTh
CIIO)KHYIO KOMIIOHOBKY OOBEKTa, KOTOPYIO HE TOIYYWIOCH OBl Pean30oBaTh C
nomoupio DataGrid. Takke MOXKHO BBIBECTH 3JIEMEHTBI HE TOJIBKO MOCTPOYHO,
HO W, HallpUMep, IIUTKaMH, PEaIn30BaTh MOUCK U GpUIbTpaIiio HHGopManuy.

BriBoa nHdopmanuu o Typax c ListView

Jns BeiBoma mHGOpPMAIUHM O Typax AOOaBIsIEM HOBYIO CTPaHHIy C
ListView. [lepexogmM Ha Hee cpa3y IOCIe HWHHUIMAIN3AIMA KOMIIOHCHTOB
MainWindow
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Jlis1 BBIBOZIa MH(OPMALIMH O TypE CO3JaeTCs ITa0JIOH JJIEMEHTA B CIIMCKE
— TO MPEACTABICHNE, KOTOPOE JOIDKHO 0TOOpakaThes AL KaXKI0TO SIEMEHTa
Co3znaeMm 1ma0IIoH U pa3MevaeM ero I'pyjl, yKas3as IIPU 3TOM pa3Mep CTPOK

Mt Ve e B Dy T Ak ok oo Wk | 7 o - o
o- Wr 9 s

JobaBisieM B pecypchl M300pakeHHe, KOTOpoe OyAeM BBEIBOJTUTH IPU
OTCYTCTBUH KapTHHKH Yy Typa
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Teneps 3amaeM OOBEKTHI ISl IPUBSI3KH, a TAKKE
n300pakeHus Typa He OyJer
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E3ndes Wrpenutue

JloGaBisieM TEKCTOBBIE MOJNA IJIsI HAaMMEHOBAHWS, yKa3aB: IEPEHOC
TEKCTa, BBIPAaBHUBAHWE, OONBIION mmpU(T; I CTOUMOCTH, YKa3as:
BBIDABHUBAHUE, Taroke OONBIION IIPUPT, HO JeTaeM TEKCT JKHPHBIM;
KOJIMYECTBO OWJIETOB — BBIPABHMBAEM 10 NPABOMY Kpar; M aKTyaJlbHOCTH —
BBIPAaBHUBAEM II0 JIEBOMY KPaI0

QP G Ve P Sl D
w2

JobaBisieM TPUBS3KKA AN HAUMCHOBAHUS, CTOMMOCTH, KOJMYECTBa
OWJIETOB M aKTYaJIbHOCTH.
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BonwebHsin Boctok

Paboraem Hanm ¢opmaroM OTOOpak€HHS CTOMMOCTH W KOJIMYECTBa
ouietoB. YkassiBaeM uM StringFormat ¢popmar it ykasauwus meHsl (1Ba 3HaKa
MOCJIe 3amAToN) W NMpPUMEYaHHe K KOJMYEeCTBY OMieToB. JlenaTh 3TO MOMKHO
IPSIMO BO BpEMs 3aIlycKa MPHIIOKEHHUS
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P Tenter

Toutageimics __ anwintomsmics __ Boekode s [Dogan]
# rearen

Bremmonnsem TIPUBSA3KY

0 Bh L Ger Do Bk Dy Te A ek
-0 H-tE D Z

a8 Munindonxond 8 bombsjesmics  Mswwdmntcs Busddoselcome Dagn ]

Soom ottt bebuy @ m
|

Tenepp u3MeHsieM mnpencraBieHue ListView Ha miutky. Y Hac B
kauectBe ItemsPanel Oyzer naxomutbesi RowPanel, koTopslii Mo3BOJISIET HaM
MEpeHOCUTh JJIEeMEHTHl B BHAe IUMTOK. V He 3abbBaeM yOpatb
TOPHU30HTANIBHYIO ITPOKPYTKY B ListView
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Peanuzanms noucka n punasrpanuu nHbopmManuu

Kak roBopuiock panee, aias paboTel ¢ OoOJbIIMMH  OObEeMamu
nH(opMaLuK MOJE3HO pearn3oBaTh MOKCK U GuiabTpanuo. Kak ato padoraet?
[Tonb3oBarens BBOOUT B CIICHMANIBHBIC 3JIEMEHTHI YIPABJICHUS JaHHBIC IS
TIOMCKA WJIM BBIOMpAET KaTeropuM M3 CIHCKa s QuiIbTpannu. 3aTeM B KOze
pa3paboTUYMK MPHUBOIUT KOJUICKIIMIO JaHHBIX K BUAY, KOTOPBIH COOTBETCTBYET
TIOWCKY, U 3arpykaeT pe3ynbTarhl B ListView. JlaBaiiTe caemaem 3To.

Jns Havasa HEOOXOAMMO NOATOTOBUTH BHEUIHWH BUI CTPAaHHIIBL
JloGaBisieM sneMeHTH Juis noucka W (uubTpanmu. [ins moucka 3to Oyner
TextBox, mas ¢unprpanmmu — ComboBoX, KOTOpBI mpencTaBisieT coOoi
BBINAJAOIIMN CIOUCOK 00BLeKkToB. OO0s3aTebHO JaeM IIOACKA3KH, YTOOBI
MOJIB30BATENb 3HAJ, YTO HMEHHO BBOAWTH. I ycTaHaBnmMBaeM atpHOYTHI,
HarpuMmep, Ha BbIPABHMBAHWE U pa3Mepbl. Taike ykasblBaeM, Kakoe MoJe
orobpaxaTts st ComboBox, u no6asmsiem Checkbox st oToOpaXkeHust TOIBKO
aKTyaJIbHBIX TypoB. J[lemate 310 MBI Oyagem Takke B RowPanel, 4ToObr
MIEPEHOCUTH IEMEHTHI IPH U3MEHEHISIX pa3Mepa IKpaHa
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I'padnueckoe npeacrasienue
JlemoncTpamus paéorsl ¢ rpapuxamu B Windows Forms
Ha panHoMm 3aHsTHM OyneT pa3paboTaHO NPOCTOE TPHIIOKEHHE
Windows Forms amnst Bu3yanuzanuu pacxonoB mnoiss3osareneid. [Toap3oBarenn
pachpesieNnsioT 3aTparhl M0 Pa3HbIM KATErOpHsIM M XpaHAT UX B oOuied Oase
JaHHBIX. ITorom paboThl MpUIIOKeHUs! OyIeT CITyKUTh padoTatorias Gpopma, B
KOTOpPOH sl KaXJOr0 TMOJB30BATENS MOXKHO MOCTPOUTH JHarpaMMEI
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Pa3IMYHBIX THIIOB JJIA BU3YyaJIU3alluN UX PACXOJ0B 110 KaTETOPUAM. OCHOBHEBIE
marv NoCTpOCHUs NMPUIIOKCHUS:

1. PaspaboTka naTEpdetica mpHIoKESHUST
2. HacTpoiika B3aumoeicTBus ¢ 0a30ii TaHHBIX
3. Peammzanus 00pabOTKH JaHHBIX

Baxmo

B pamkax npumepa HCTob3yeTcst ToToBast 6a3a JaHHBIX ¢ HH(OpMalmen
0 MOJIB30BATENSIX, UX MIAaTeXKaX U KaTeTOPHUIX PacXxol0B
Pa3pa6oTka uHTepdeiica NpuI0KeHUus

1. YcranaBnuBaeM CTpYKTypy (popmbl
ATACK FOLTIWINAON MCIENTs GDY Widlnes SUv >

<Grid>
<Orid. Risdefinitionss
<R finition Height»"auto > </Rowbefinition>
RonDefFinition Helght«"""></Rowdefinitions
¢/Grid. RowDefinitions>

Baxno

WuaTepdeiic mpumokeHuss OyIeT COCTOSATh U3 IBYX OCHOBHBIX YaCTEH:
00J1acTH MOCTPOCHUS M 00IACTH HACTPOWKHU MapaMeTpoOB MPOCMOTpa

2. JloGaBisieM 351eMeHTHI HACTPOWKH TapaMeTpoB IIPOCMOTPA

</Grid.RowDefinitions>
<StackPane]l Orientatione"Horizontal™ HorizontalAligneents"Conter™>
<Text8lock Text="lonvacearens:” Widthe"125" Hargine"s® VerticalAligneent="Center™
TextALigneent="Right™></Textiilocky
<ConboBox Hames"Cosbolsers™ SelectedIndexa"o” Widthu"175% Margina"S™ UisployMesberPathaFI0"></ConlsoBox>
<TextB8lock Text="Tan awnarposssi:™ WIdthe"125" Margina"5" VerticolAlignuent="Center™
TexXtAligneen ta " RIghE™S</Textlock>
<ConboBox Noses"ComboChartTypes™ Selectedindexs™0" Nidthe™175" Margine"5" ></ConboBox>
</StackPanels

Baxno

DjieMeHTaMH HACTPOWKH TapaMeTpoB MPOCMOTpa OyIyT SIBISITHCS
BBINIAJIAIONIME CIIMCKH, II03BOJISIIOLIME BHIOpPATh IOJB30BATENs M THII
JarpaMMBI

3. IoakmroyaeM OUOIMOTEKH TSI IPOCMOTPA AUArpaMmm
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. | gty ° -

Baxuo

Juarpamma OyaeT BH3yaIu3UPOBATHCs ¢ MOMOIIbI0 3ieMenTa Chart u3
WindowsForms. Bocmons30BateCsi JaHHBIM = 3JIEMEHTOM MOXHO MOCTE
nogkiaroueHuss  Oubmmoteku  System.Windows.Forms.DataVisualization,
PacIoIOKEHHOTO BO BKJIaaKe Assemblies (cOopkm)

4. Jlo6aBiisieM 2JIeMEHTBI yTPaBIICHHS IHarpaMMOi

</Grid, RowDefiniti
<StackPa
<T«>zx?lhuk

“"Center™>

*"$* VerticalAlignment="Center”

"175" Margi
&"S" Vertica

ombolsers” u"FI0"></ComboBox>

"Tan Anar poswes:
t="Right™>¢/Te:

iome = "ComboChart Types™ Selectedindex="0" Width="175" Margin="5" ></ComboBox>

<ComboBox h
<Text8lock

<« 3
</Stac g
GHndosEoresHost 73
PRI B8
Baxno
I[I/Ial“paMMa 6y/:[eT pacnioraratbeCs BHYTpH DJIEMEHTA

WindowsFormsHost. JlaHHbIi 5s7meMeHT mobOaBisercss u3 okHa ToolBox
MPOCTHIM IEPETACKUBAHUEM
5. I[06aBnﬂeM HPOCTPAHCTBO UMEH I paboTsI ¢ anemenToM Chart

“Payment sExampledpp . Hainwindow™
http://schemas.microsoft.com/winfx/2606/xaml/presentation”
http://schemas . microsoft. com/winfx/2006/xanl™
bttp://schemos .microsoft. cos/expression/blend/2608"
“http://schemis. openxal formats .org/markup-compat ibility/2006"

blew"d”
MainWindow™ Height="450" Width="860">

id>
<Grid.RowDefinitions>

6. JloGaBisieM IOMONHUTENBHBIE TTAPAMETPBI IPOCMOTPA
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</Stackianel>

[ F N IS

Baxno

JIOTIOTHUTEIBHBIMY TTApAMETPAMH SBJISIFOTCS UMsI TUArPaMMBI, a TAKXKE
JIereHaa

Hacrpoiika B3aumMojeiicTBus ¢ 6a30ii JaHHBIX

1. Peanm3yem B3amMoeicTBHE ¢ 6a30i1 JaHHBIX

O R e bt B Dy et Aae Tk e Wedew Wy St P Ramblanpioen o -
0.0 BLBE 7T Dew - U - bas muun, 18 esn

TR P oot ampieasp Menitnton <10 setosond

0E- 5-560® bl
on g e

(141 e

T
seay D wE - x
4D ooty v st Neidca | B Ve n
16 namespace Paymer P LIETSS
1 » we o
18 111 <summary]  Wowateoms PE e —
1 /17 Interact]  ww v
» 11 <fsumary s Seksensire Yumpi gy Mansges
2 public partid  xumwarom =
2 « SRt supenes
23 3 public 1g > e s
2 5 e
2 toit Pomettic [
% ) o ot Clssiom
2 )
» )
»
= w5 - Ousmunteme
O b i — cax
i+ B985 i o

Seve i oten iCoa o ens ¥

o e (=5 )

oo et s ]

Baxuo

B3aummopeiictBue  peanmsyercss  IyTeM — JOOaBICHHS  JJIEMEHTa
«ADO.NET Entity Data Model».

2. HactpanBaeM CBOWMCTBA MOJIKITFOUSHUS 0a3bl TAHHBIX
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P

Chanae”

16 masespace comp E——|

18 111 <summarys N
19 /1] Interaction logic for Main
2 111 </simmary> [P

Prev. >
\ 2n public partial class MoinWindd u gt
{

2 public Hai

()

2 InitializeConponent(); - L

PR : » e e

3. JlobaBJasieM MOAKIIIOUEHNE K 0a3e JaHHBIX
o et

6-0 8-

ok

e ———

namespace PaymentsExampleApp
v

1 111 <summory>

19 /11 Interaction logic for Mail
2 11 </ summary>

2 publlic partial class Mainuind

2 public Hainkindon()

2 InitializeComponent()
¥

1 St commecton st A Covly
[Pt

Sere gl oo T [oweo=] — tow Sprosins ¥
Oupar

o ctpiticm: - "

Peanuzanmsi 06padoTKH JaAHHBIX
1. Coznaem obnacth HocTpoeHus rpauKoB
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Mo\ ow. v peld

% Payentils ampledpp | %3 PaymentilxamphoApp ManWimdcow
17 noscspace PaymentsExanpleApp
i8 {
19 /1] <sussary>
20 /// Interaction logic for MainWindow.xaml
21 /1] <[sussary>
22 public partial class MainWindow : Window
23 {
24 private PaymentsBasefntities _context « néw PaysentsBiseEntities();
25
26 public MainWindow()
27 {
28 InitializeComponent();
29 ChartPoyment’s .ChartArcas. Add(new ChartAren(™Main™));
30
3] }
32 }
3 )
34
Baxno

CmepBa co3maercs mone s KoHTekcta EntityFramework ¢
WHUIWaIm3anuei. 3areM co3maeTcs 00JacTh TOCTPOCHHUS —JAHATPaMMEI
ChartArea n mo0aBisieTCs B COOTBETCTBYIOIIYIO KOJUIEKIIMIO B KOHCTPYKTOpE
MainWindow

2. Jlo6aBisieM HAOOPHI JAHHBIX

UEEETEII 1o inowsorics o |

ESPaymentibxamplenpp 1 %3 PaymentsExamplefpp ManWindow <SR ManWindow()
17 namespace Payment sExampleApp
18 {
19 /1] <susmary>
0 Interaction logic for MainWindow.xaml
21 [ summary >
22 public partial class MainWindow : Window
23 {
24 private PaymentsBascEntities _context = new PaymentsBaseEntities();
25
26 public MainWindow()
27 {
28 InitializeComponent(); |
20 ChortPayments . Chartareas  Add(new ChartArea("Main®™));
30
31 var cutrentSeries = new Series("Payments™)
12 £
33 IsValueShownAsLabel « true
34 4]
35 ChartPaysents . Series.Add{currentSeries);
36
37
38 }
30 }
a0 )
Baxuo

st kaxkoro Habopa aHHBIX (HAaIpuMep, AaHHbIE JIMHUK Ha TpaduKe)
HE0OX0omMMO 100aBIITh B KOJUIEKUUIO Series. B naHHOM ciydae ecTp onHa
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cepusl JTaHHBIX IUISI OTOOpaKCHHS CyMM IUTaTekeil mo kateropmsiM. OOBEKT
Series co3maeTcsi ¢ yKa3aHWEM Ha3BaHUS M HEOOXOAMMOCTH OTOOpakKEHHs Ha
Jmarpamme

3. 3arpyxaem raHHbIe U3 6a3bl

1 %5 Paymentsinamglopp ManWndow <10 ManWindow)
1 nimespace Payment sExampleApp
{
smary

20 Interaction logic for MainWindow.xaml

22 public partial class MainWindow : Window

23 {

privote Paysent setntities _context = new PaymentsBascEntities();
24

26 public Mainkindow()

27 £

28 InitializeComponent(); |

29 ChartPayments, ChartAreas  Add(new ChartArea(™Nain™));

1 vor currentSeries new Series(“Paymsents™)

) {

33 IsValueShownAsLabel » true

a ¥

: ChartPaysents, Series.Add(currentSeries);

36

/ Combolsers. ItemsSounce = _contoxt.Users. Tolist();

CosboChartTypes. TtessSource = fnum. GetValues (typeof (SeriesCREFETYIE) )
)
an }
LT L - s
Baxno

JlaHHBIE 0 TIOJIL30BATEIISIX 3arpyKaOTCs B BBINAJAONINI cricoK. Takke
3arpy»aroTcst THITbI Auarpammbl u3 nepeuncienus SeriesChartType
4. Peanu3yem aJaiTUBHOE H3MEHEHHUE HHTEepdeiica

-1 o selectedndes

<TextBlack Text="fonnioparean:” Width="125" Margin."5" VerticalAlignment="Center™

t"></Textdlock>

TectionChanged="UpdateChart™ Selecte " Width="175" Margin="5" DisplayMembery
wn anarpavees: " Widths"125" Margine"$" Vertica
ALignment<"Right"></TextBlocks

mboChart Types” SEISCRIGHORERESIESIIGEECRATEY Sclectedindex="0" Width="175" Margin="5" ></C mtv:»{-

<ComboBox N
<Text8lock

Center™ l

<ComboBox Name
</StackPanel>

<HindowsFormsHost Grid.R "1" Margin="5">
<charts:Chart x:K ="ChartPayments™>
<charts Legends>
<charts:Legend>
© Mo nvets toune ‘ !

Baxxno

Ipwu BBI6OpE mpyroro 3uaueHnss B COmMboBOX GyeT BRI3BIBATHCS METOT
UpdateChart()

5. HonyqaeM BBI6paHHLIe 3HAa4YCHUA B BBIINIAJAOIIUX CIIMCKaX
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ComboUsers . ItemsSource « _context.Users.Tolist();
ComboChartTypes. ItemsSource = Enum.GetValues(typeof(SeriesChartType));

3
private veid UpdeteChart(object sender, SelectionChangedtventArgs e)
4
¥
o1 feund o~
Baxuo

3HaueHHs MoyJaroTes Kak currentUser u currentType
6. OOpabaTbIBacM JaHHbBIC JHATPAMMBI
private void UpdateChart (object sender, SelectionChangedEventArgs ¢)

if (ComboUsers,SelectedIitem is User currentiUser &&
CoaboChartTypes.Selectediter is SeriesChartiype currentiype)

{
}

}
Bakno

[IprBeieHHBIN KO/ OMMCHIBAET IOJIyYSHNE CEPUH JaHHBIX AHArpaMMbl
W3 COOTBETCTBYIOIIEH KOJUIEKIMH Series, YCTaHOBKY THIIA AHWArpaMmbl H
OYMCTKY TPEBIAYIINX TaHHBIX
7. O6pabaTpIBaeM CIMCOK KaTerOpui
if (ConboUsers.SelectedItem is User currentUser &%

ConboChart Types.SelectedIten is SeriesChartType currentType)
{

Series currentSerics - ChartPayaents.Series. FirstOrDefault();
currentSeries.ChartType = currentType;
currentSeries.Points.Clear();

Baxxno
Crucok kareropuii moiyvaercs u3 0as3bl naHHbBIX. Jlanee, B IUKIC
foreach mst kaxxmoii kareropuu 3HaAYCHUE TOYKH MUATPAMMBI 100aBISIETCS B

91



Points. Koopnurarta X Oyzer Ha3BaHHEM KaTeropuu, a KoopauHara Y Oyaer
CYMMO}H Tu1aTexa JJ1sl BRIOpaHHOTO TOJIb30BATENS B TEKYIIEH KaTeropun
PesynpTaT paboThI IpOrpaMMbl

®opmupoBanue otyeToB B Excel

JemoncTpanusi pa6orsi ¢ Tadaunamu Excel 8 WPF

Ha nanHOM 3aHsATHHM OymeT peann3oBaHa BO3MOXKHOCTH 3KCIIOpPTa
JaHHBIX M3 TMPUIOXKCHUA MJId BHU3YyaJIU3allMUu pacxo10B MOJIb30BaTeNeii B
tabnuiyy Excel. Pacxonpl kaxmoro nosnb3oBaress OyayT SKCIOPTUPOBATHCS B
OTJENbHBIN NHUCT, Ha3BaHUEeM KoToporo Oymer ®MO monp3oBartens. Pacxoas
OyayT pacmpemenieHbl M0 KaTeropHsM, MPUYeM 110 KaxJ0W KaTeropuu OyayT
yKa3bIBaThCs o0mmue 3atpatbl. OCHOBHBIE IIark MOCTPOEHHUS TPHII0KEHHS:

IIpenBapuTenpHble Maru

Peanusanus sxcnopra

[IpoBepka KOppEKTHOH pabOTHI MPUIIOKEHHS

IIpeaBapuTenbHble IIATH

1. Tloakmoyaem OHOIHOTEKY 1J1st paboThl ¢ EXcel
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Baxno

Jlnst sxemopra maHHBIX B EXcel uconbsyercs 6ubnmorexa Interop. Excel
(Object library), pacionoxenHas Bo Bkinagke COM

2. lo6aBisieM KHOIIKY 9KCIIOpTa

LSTACKPARET DFISNtATIon-"Vertical™ Horizontalaljgneent="Center > 1

%
Text8lock Tiom206aTen: ™ WiGtha"125" Macgine"5" VerticalAlignment="Center™ '
Texta ent="Right "></TextBlock>

edlndaye"0" KEOTET175" Margine"5" Displayientecdathe"FI0">¢/ConbaBox
Aments"Center™

CombeBox Nase:
<Textilock Tox

Seadhangeds"Updatech:
125" Margine"5" Vertic

i
— R — |
g i Cantue
<Buttan Contunt="dcampr. w Excel” VerticalAllgrments"Center”
| MEGTNT1)5” Marglne"S" fmmew"BtaExportTofxcel™ C1ick-"MinExportToFzcel CLICK 3 ¢/Buttony
</Stackpanel>
© No byt foune . . ’

Bakno

Oxcnopt AaHHBIX B EXCel OymeT ocyruecTBIATECS ¢ MOMOIIBIO KHOIIKH
«Qxcmopt B Excel»
3. TloaxnroyaeM IPOCTPaHCTBO UMEH Juts paboTsl ¢ Excel
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L)

1

11

12

13

14

15

16

17

18 namespace PaymentsExampleApp

19 {

20 [} <susmary>

21 / Interactica logic for Malrilindow.xanl

22 {{{ sisusmary>

23 pub'l.l.( portial class MainWindow 3 Window

24

25 private PaymentsbascEntities _context « new Paysentsbasetntities();

26

27 public Malesindon()

28 {

20 InftializeConponent();

L) ChartPayments, Chartaness  Add(new (hartares(™Main®));

in

32 vae curcentSories = rew Serios("Payments™)

3 {

34 tsValueShounAsiabel « true

5 |5

it ChartPayments.Serfes.Add(currentSeries);
BaxHo

Tpe6yeM0e TPOCTPAHCTBO UMEH NOAKIIOYACTCA € MIOMOLIBIO TUPEKTUBBI
using
Peanuzanus JKCcHmoprTra

1. ITonmyyaeM CMCOK Mosb30BaTeseH

ConboChartTypes.Selectediten is SerlesChartiype currentiype)

{
Series currentSeries « ChartPayments.Serles.FlestorDefault();

currentSerios. ChartType = currentType;
currentSerfes.Points.Clear();

var cateporiestist « _contoxt. Categories.Tobfst();:
foreach (var category in categerieslist)
{
currentSeries.Points . Addxy{category Name,
_context. Paysents, Tol ist().Whero(p => p.User =« currentlser
85 p.Category =« category).Sum(p => p.Price * p.Nus));

}

p;-fv:u void BtnExportTotxcel Click{object sender, Routediventirgs e)

BaxHo

CrHcoK 1oJp30BaTeseil BEITpy)KaeTcs U3 0a3bl JaHHBIX, IPUYEM Cpasy
npousBoauTcs coptuposka no O

2. Co3pmaeM HOBYIO KHHTY EXCel
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brl'\;;le vold BtnExportlTotxcel Click(object sender, RoutectiventArgs e)

{
var allugers = _context.Users,Tol lst().OrderBy(p => p.f10),Tot is2();

Baxno

OO0BsBIsIEM TIEPEMEHHYIO ¢ MpuitoxkeHneM EXcel, ykas3piBast Komn4yecTBo
nucToB (sheets) paBHBIM KonmuecTBY moiib3oBateneid B bJ]. Takxe nobasisiem
pabouyio kaury (workbook)

3. HassiBaeM mCTHI
Fxcol Workbook workbock « application.Workbooks.Add(Typn.Missing);

Baxuo

B 1Mkie mo CnMcKy II0OJIb30BaTelNiell BBHIOMPAETCS TEKYIIMH JIHCT.
Texymemy nucty npucBauaercs ®UO rtekymiero mosb3oBatens. Crexyer
o0paTuTh BHUMaHUe, 4To cTpoku B Excel HaumHatotcs ¢ 1, HOTOMY CUETYMK
ctpok startRowIndex=1

4. lobaBnsieM Ha3BaHHE KOJIOHOK

Baxno

HaspaHue cronOmoB mo0aBiseTcss B BEPXHIOW CTPOYKY JIHCTA, IOCIE
4yero yBelnuuBaercs 3HaueHue cuerdynka startRowlndex. Crnemyer oOparuthb
BHUMaHHE, 4TO NPU OOpallleHHH K siueiike CHavyalla yKa3bIBaeTcsi HOMeEp ee
cToy0I1a, a 3aTeM — HOMEpP CTPOKH

5. Crpynmupyem IIaTeku 0 KaTeropusiM
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var usersCategories « allUters]{].Payments, Orderfiy (p =5 j0ate).GrospBy(p »> p.Category).Order®y (p > p, Ky, Hame);

Baxno

[ImaTexxu TEKyIIEro MOJIB30BATENS TPYNIUPYIOTCS C ITOMOILBIO
GroupBy n copTupyIOTCS IO 1aTe W Ha3BAHUIO KaTETOPHU

6. HactpanBaem oToOpaxkeHHE Ha3BaHUI KaTeropuit

foreach (var grovpdategory In usersCategories)
(

Excul Hunge headerkangs = hen [Workstiest. CelIsfa1ls 1, Morkstibot. Cat3sfS 1 [atartRoutndex] ;
hesdurange . Mecme():

headorfange. Value « grooplategory. Koy, Heme;

Seadorfangs erizontalalfgrsent « uul XU g 2B gnCenter;

BeaderRange Foat. Ttalic » true;

SEantRovtndexsss

]

Baxuo

HaspaHne kaxmoil KaTeropuu MOMeEIIaeTcsi B OOBSAMHEHHYIO SUYCHKY,
BBIPaBHUBACTCS IO LIEHTPY U OTOOpakaeTcs KypcuBoM. Jlanee HaeT mepexoi K
cJenyIoIel cTpoke

7. lobasnsiem HH(bopMaumo 0 TUTaTEeXAX

A AT IR A T

foreach (var payment in grouplategory)

{
worksheet.Cellsf1][atartRondndix] » payment.Oate. ToString("od. M. yyyy M im™):
workzhpet . Callis[ I [startRouindex] « poymant. Nasme;
m.au.sm[stmwuj - mt.ﬂrl«.
Morksheet.Cells[A][startRoulndex] = payment il B

}

Baxxno

B uukie mo mnarexam ISl KaXJ0M KaTeropuu 3aHOCUM B SIUEUKH
TaOMUIBI TEKylIeW CTPOKM JaTy Iuiatexa (B 3amaHHOM (dopmare),
HAaUMEHOBAHME TJIATEXkKa, [IEHY ¥ KOJUYECTBO TUIATEXel JaHHOTO TUIa

8. PaccunThIBacM BeTMUMHY IIATEkKa KaXKIOW KATETOPHH

foreach (var payment in groupCategory)
{
worksheet.Colls[1){startRouindex] = payment.Date,ToString(“dd.MM.yyyy Wi:ima™);
worksheet.Cells[2)[startRouindex] = payment.Nane;
worksheet .Colls[3}(startRowlndex) = payment.Price;
worksheet .Colls[4]{startRonindex] « paysear Num;
worksheet Colls[S][startRouindiz] Formuls = §7C{starthoulndox} O{startReulndox}™;

workshoot . Colls[3)fatartioulndix ). Nuaberforsat «
workabaet.Collsfd[stantfoulndéx], Nunberfornat « "W, 4w, . 30";

startRowindexes

Baxxno
Yrober Excel aBromaTnvecku mepecuuThIBAI CYMMY IUIATEXa MPU
W3MEHEHHUH KOJIMYECTBA MM IIEHBI IUIaTeKa, CIIEAyeT PACCUUTHIBATE CYMMY HE
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B KOJIe, a IpsiMO B stuciike EXcel, moGasmsis Tymna dpopmyimy mist pacdera. Takke
JUTSL ICHEKHBIX 3HAUCHUI MOYKHO YCTAaHOBUTH YHCIOBO# popMaT
9. JloGaBisieM Ha3BaHUE K siUSHKAM ISl XpaHEHHs OOIINX 3aTpaT
forcach (vae payment in growpCategory)
{
worksheet.Colls[1]fsrartRonlndex] = payment.Date.ToStelng( dd. M. yyyy HH:ma™);
worksheet .Cells{2](startRowlndex) « payment.Name;
worksheet . Colls[d)(startRenlndex] « payment,Price;
worksheet . Collsfa){startRowindex) = payment.Num;

worksheet.Colls[S]{startRomlndex).Forsula ~ $7-C{startRowindex ) *D{startRouIndex}™;

worksheet.Cells[ 3] startRonindex) . Nusberforsat «
worksheet.Cells{3](startRouIndex]. Nusberfornat « ~8, 4s8.007;

starTRowindexes;

}

FXco)l Nangs simtEngd = woriahest Rungofwiricibeet Cellafi ] [starthoalndex], warkhisny, Collsfa){starthoutndex]];
Susmange Merge(}]

sumRange, Vilue « "WTOFD: ™5

sumRunge HorlzontalAltgneent = Excel K1HALIgn, XIHATIgnRIght |

H

Baxno

Haspanue staeitkn Utoro momerntaercs B 00beIMHEHHAYIO staeiiky (1—4
cToberr)

10. PaccunThIBacM BETMYHHY OOIINX 3aTPaT

worksheet.Cells(1j(startRowindex] «» payment.Date.ToString(Tad. M. yyyy HH:me™);
worksheet .Cells[2){ startRouindex] « payment.Name;
worksheet . Colls[3]{startRoulndox) = payment.Price;
worksheet . Cells(4)[stortRouindex) « payment.Numn;

worksheet Cells{S][startRouIndex] . Formula » 87+C{3tartRoalndex] *D{startRoulndox)";

worksheet Collsf M) [xtartRovindex] Smbarforaat «
worksteet ;Colls{3 ][ startBouindex] . Numberfornat « 8, 9, 8075

sturtRowIndoxes
}
Excel.Range sumRange = worksheet.Rangofworksheet.Colls{l]{startRoulndex), worksheot.Cells{4][startRowindex]];
erge():
susfango,Vale = “HTOMD: ",
susRange . Horizontalaligneent = Excel.xlialign.xIMalignRight;

worksheet . Cells{S)[startRowindex].Forsula = $™-SUM(E(startRowindex « grouplategory.Count()):" »
S"E{startRondndox - 13)7;

susRange.Font.Bold « worksheet Cells[5){startRondndex).Font.Bold « true;
warksheot ,Celis[5][ startRouTndex] Nusborfoesat « “¥ #8v,007;

Baxno

Jliist pacdeTa HAYaIbHOTO 3HAYEHHs UANA30HA SYEeK, YIUTHIBAEMOTO
NpU pacueTe, U3 HOMepa TEKylled CTPOKM BhIYMTAeTCsl OOIlee KOJIMYECTBO
IUIaTeXeN B paMKax KaTeropuu. Jlajnee BeIM4MHA UTOTOBOM CYMMBI BBIIEISAETCS
JKUPHBIM MIPU(TOM U K HEW IPUMEHSIETCS IEHESKHBIN (hopmar

11. 3aBepiaem opopmMiIeHHE TAOIHIBI X PEATN3ALMIO IPHUITIOKEHHS
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Excol,Range susRange = worksheet.Range{uorksheet.Colisf1][startRoulndex], worksheot.Colls{4][startRouIndex]];
susRange. Merge();

susRange, Vale « "MIOF0:";

susRange . HorizontalAlignment « Excel.Xlialign.xlHalignright;

worksheet . Cells[S][startRowindex] . Foraula « $T-SUM(E{startRowIndex - grouplategory.Count()):™ »
$TE{startReuIndex - 1))7:

susRange.Font Bold = worksbeet.Cells{S){startRonindex).Font.Bold « true;
worksheet, Colis[S][startRonlndeox] Nusborforaat « %, 009,007

startRowindexss;

Baxuo

OdopmiieHre BKIOYaeT B ceOs: mobaBiieHUE TpaHUIl (BHEIIHHX H
BHYTPCHHHUX), YCTAHOBKY aBTOLIUPUHBI BCEX CTOJOIOB JyucTa. [locimemHss
CTpOYKa pa3pemaeT 0ToOpa3suTh TaOIHIy MO 3aBEPIICHIH YKCIIOPTa

IIpoBepka KOPPEKTHOM padOTHI MPUJIOKEHHS

1. Jlenaem 5KCHOPT AaHHBIX

File Edit View Project Build Debug Test Analyze Tools FExtensions Window Help  Search Visual Studio (Ctri-Q

B MainWindow = o X
Nonssoeatens: | boiixo Urops MNerposua ;‘: N Auarpammbe:
6000 .
549 Payments
50p0
4365 58
4000
2000
690
0
Asromobune Mezmunma
Kommeywanewwe nnatexs Muranme w Gur Pazxoe
Baxno

DKCMOPT JaHHBIX MPOU3BOAUTCS MO HAKATUIO Ha KHOIKY «DKCIOPT B
Excel»
2. TIpoBOMM aHAN3 KOPPEKTHOCTH pabOThI
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X O ~C

: Cast A A - V-
Pate D Copy ~ 8 1y - - D-4A- . . =
v * Tormat Parter - "
SO % Tont % Avgnngr
Al _ S
A A ] B < 0 £ V
3 [ |
2 - - — .
3 ]
4l 1 ]
3
6
7 - — — — - .
8 4 . .
’ [ |
10 |
"
52! !
13 |
1 | |
& 4 -
% |

7 |

18 flara nnarewa  [Hassanne |CrouwocTs KonmecTeo [Cymma |

) __Aemaosotuse =
20 OL.03.2015 00:00 [5woc 33 rapaw | 5,000.00] 1 o000
21 MITOH0:] 5,000.00
2
2

Baxno

Ha Bcex mmcrax, KpoMme MepBOTO, BHIHA OMIMOKA C HHICKCAIIHEH:
3HAYCHHS BCTABIICHBI HE B T€ CTPOKHU

3. YcrpanseM omubOku
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var allusers context Users, Tol st (). Ordery(p «> p.FIO). . Tor ist();
var application « new Excel.Appliication();
application.SheetsinNowworkbook « allUsers.Count();

Excel workbook workbook = application.Workbocks.Add(Type . Missing);

for (int § « @] £ < allusers.Count(): fee)

{
int startRowindex » 13

Excol.worksheet worksheet « application.worksheots. Iten[! + 1];
worksheot Neme « allusers[i].F10;

worksheet.Cells[1)[{startRowindex] « "Rare rrarexa”;
worksheet .Cells[2][sturtRowindex] « “Haseames™;
worksheet . Cells[ ][ startRouindeox] « “Cromeocn”;
worksheet . Cellsf4)fstartRowindex] = “Koswwecron™;
worksheet . Ceils[S)[startRowindex] « "Cysma™;

startRowlindexes;
var usersCategories « aliUsers[i].Paysents. OrderBy(p «> p.Date).GroupBy(p «> p.Category)

foreach (var grouplategory in usersCategenies)

Baxno
Ommbka cocTosia B TOM, YTO CUETYHMK TEKYIIEH CTpPOKH ObUI 3a7aH
Tepest IUKIIOM I10 BCEM TOJIb30BaTelsiM. it ycTpaHeHUs! OIMOKH JOCTaTOYHO
TIEPEHECTH OIpeIeIeHIE CUSTYNKA BHYTPh 3TOTO LIUKJIA
4. IlposepsieM pe3ynbTar
v 8 C O E

CTOMNOCTS KomwmiccTen |Cysng

2 "~ AemomoGuss =
3 01.03.201300:00 |Bswoc s rapam | 5,000,00, 1| 3000)
4 o . ___WTOf0x| 5,000.00
s
6

®opmupoBanne or4eroB B Word

JemoHcTpanus padoTsl ¢ fokymentamu Word B WPF
Ha nannoMm 3aHsaTHMM OyneT peayiM30BaHa BO3MOXKHOCTH 3KCIIOPTa
JAHHBIX W3 TIPWIOKEHUS JJsI BH3yaJM3allMM pacXoOB II0JIb30BaTelield B
noxymenT Word. Pacxoapl Kaxaoro moss30Batess Oy ayT IKCIOPTUPOBATHCS HA
OTIENBHYIO CTpaHWIy, Ha3BaHHeM Koropod Oymer PUNO mome3oBaTems.
Pacxonp! OyzyT mpocyMMHpPOBAHBI [0 KaTETOPHSIM M NIPEACTAaBICHBI B BHIC
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tabmumpl. [Tox Tabmunei Oyxer pa3MenieHa WHPOPMALUSI O MAKCHMAaIbHOM U
MHUHUMAQJIBHOM  IIaT€XaxX JAaHHOro moJsib3oBareias. (OCHOBHBIE  IIArd
MOCTPOCHHUS PUIIOKCHUS:

1. IToaroToBUTENBHBIN dTAl
2. Peanuzanus sxcnopra B tokyment Word
3. 3agepmienie ohopmireHns rokymenra Word

IoaroroBuTeNLHBIN ITAN
1. Moxaksrogaem GuGIHOTEKY MTst padoTst ¢ Word

»

v °

Baxno

st sxeniopra nanHeix B Word ucnons3yercs 6ubimoreka InteropWord
(Object Library), pacnonoxernHas Bo Bkiagke COM

2. Jlo6aBisieM KHOIIKY 3KCIIOpTa

5 Be (4 Yew Bunt B4 Dby

- 5] (R, °
T v

o - (A5 33 @ 4 (2] ¢

Baxxno

Okcnopt gaHHBIX B WOrd GyeT ocyIiecTBIsATHCS C MOMOIIBIO KHOITKH
«Oxkcmopt B Word»

3. TloaxnroyaeM IpoOCTpaHCTBO UMEH Juts paboTsl ¢ Word
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P Pamnbamgites

.
H Uaing Systen.uindous;
H Uing Systen. Hindews. Controls;
H
o sasentsese 10 | using Systen.Mindcus forms Datavisualization. Charting;
E
o
Tty fmencet o
poc
s
e e B——_1

Baxno

Tpebyemoe nMpocTpaHCTBO UMEH MOAKIIOYAETCS C IIOMOIIBIO TUPEKTHBEI
using

Peanu3auusi 3xcnopra B 1okyment Word

1. Tlonmy4aem criMcok rmoJib30BaTesel U KaTeropui

R R R s T T T s T e RS °
-9 Q-G BP DT Do b AL N N R @ e
» e T e ket Feevetiey o
» +
houtodex - 111
S ——
4ttt
o " -
{
v R YL
or eomtext.Catogonies, TOLISKO):
C 3 T
@ v [ Vi @ et [ - kb - : s
S e e i St Y.

Bakno

CHucoK MoJib30BaTeNeil ¥ KATErOpuid BBITPYKaeTcs u3 0asbl JaHHBIX
2. Cozmaem HOBBIH qokymenT Word
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xicont souous;

Baxno

[Mocne co3manust 3x3emiuisipa Word B npunoxenne 106aBiseTcst HOBBIH
JIOKyMEHT, C KOTOPBIM Jajiee IPOUCXOJUT paboTta

3. Coznaem naparpad 11 XpaHSeHHs Ha3BaHUH CTPAHHIL

M B [ Yer Dot B4 Dby w A e
ST

xicant snuous.

ot "
(O Ve | [ OWars] @ Ol 2Misoges (7] Bt - csisese

Baxxno

OCHOBHOW CTPYKTYpHOH EIOHMHHWIICH TeKcTa sBIseTcs maparpad,
npe/icTaBiIeHHbI o0bekToM Paragraph. Bcee a03aumpl o0benmHSAIOTCS B
KoJuekuuo Paragraphs, npudem HoBble naparpadsl J00aBISAIOTCSA C MOMOIIBIO
merona Add. [loctym k Tekcty mpenocraBisier o0beKT Range, siBisttommiics
cBoiictBoM Paragraph, a TekcToBoe conepxkanue abzana IOCTYITHO depes
Range.Text. B nqanHoM ciyuae jqia xpaneHuss ®HO kaxjoro monb3oBaTens
co3/aeTcs HOBBIN maparpad

4. lo6apnsieM Ha3BaHMS CTPAHHMIT
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T °

0-0 a-sur2

Baxno

B kauecTBe Ha3BaHHs BBIOMpAETCsl UM IOJB30BATENS, K KOTOPOMY
npumensiercst ctwib «Titley, mocie dero moOamisieTcss HOBBIN maparpad it
TaOMHUIIBI C TIIATEKAMH

5. JobaBmsiem u popMaTipyeM TaOIUITY UL XpaHSHHS HH(POPMAIH O
IaTekax

et Voo TIAT gVt ES1Centers]

Baxno

Iocne co3nmanmst maparpada Uit Tabnumpl UM TosTydeHust ero Range,
nobasisieTcs TabnuIa ¢ yKa3aHHEM YHCIIA CTPOK (110 KOJIMYECTBY KaTeropuil +
1) u cronbuos. IlocmemHuwe aBE CTPOUKH KacaloTCs YKa3aHUS TPaHHIL
(BHYTpEHHHX 1 BHEIIHNX ) M BRIPABHUBAHUS ST9€eK (10 IIEHTPY U M0 BEPTHKAIIN)

6. JIoGapisieM Ha3BaHMs KOJIOHOK U UX (hopMaTUpOBaHHE
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- [T (R oW | @ 0ot thbesmgs (K] bk weudere - »-

Baxno

Tabmuua cocTOMT M3 TpeX KOJOHOK C Ha3BaHUSIMU «VIKOHKa»,
«Kareropus» n «Cymma pacxonoB». HazBaHHs KOJOHOK BBIACIAIOTCS )KUPHBIM
MpHU(TOM U BBIPABHUBAIOTCS MO IIEHTPY
7. 3amoHsIeM TIePBYIO KOJIOHKY TaOJIUIIBI

]
0.5 aemw

P Petinpies °

- ore et Al gaParagrapcenters

tetira (spstomsir, 5 "

bt

e Schtn - (@ inen | [ 0oy | © 0 20sage [Ry] Bkt eenerae

Baxxno

TTomoxkeHue siueiiku 3aHocuTcss B mnepemennyio cellRange. Meron
AddPicture() kiacca InlineShape no3sonser 106aBUTh H300paKeHUE B TUCHKY.
VIKOHKH KaTeropuil pa3MemaroTcsi B HOBOH mamke Assets, OCHOBHBIC ILIAru
CO3/aHMs1 KOTOPOit U300paXkeHbl HA CKPHHILIOTE

8. ®opmartupyeM NepByIO KOJIOHKY TaOIHIIBI
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e

s Count()et, 3);

et el AL gmort icalCenters;

wert il goParagrapcenter

Ry o R
Baxkno

JIJISI HepBOﬁ KOJIOHKH YCTaHaBJIMBAIOTCA IAJIMHA, IHUpPHWHA, a TAaKXKE

TOPHU30HTAIIbHOE BRIPABHUBAHUE T10 LICHTPY
9. 3amonHsIEM BTOPYIO H TPETHIO KOJOHKH

o o 1 r———

@ s

B B [ Yeu Boet Bed Dws Tt Aoy
©-0 B LMW DT e - dmc

cscew o s

oy e

H
k3
H
H

prone:

colkanpe = STABNE R o 2 2y Ranged
CellRange.Text = currentCategory Namsi

colRaipn = pwyment:
Calmange. Toxt = user
mere(p => oitat

Baxno

CyMMa IiaTe)xeil NpUBOJMTCS K HY)KHOMY Qopmary ¢ ykazaHHeM
eANHUI] n3MepeHus (py0.) HETTOCPEACTBEHHO B KOJIE

3aBepimenue opopmiieHus rokymenta Word

1. JloGaBisieM MaKCUMAaJIbHYIO BETTHYMHY TUIaTeXa

106



0 g ) i e °

sees TasEELRECRITN

G »

Pt =

Baxno
Jlnist moncka MakcUMaJbHOTO TIaTeXa CHavajla IUIaTeXu COPTHPYIOTCS
M0 CTOMMOCTH. B ciydae, eciam Takoil miarex HaiineH, 100aBisieTcsi HOBBIN
naparpad. Ilomydqaercs nuama3oH M BBIBOOUTCS TEKCT ¢ uH(popmanmei o
HaVMEHOBAHUH IUTATEXa, €ro CTOMMOCTH U JaTe COBEpIIeHUs. B 3axmouenue
yCTaHaBJIMBACTCSI CTHIIb M [IBET TeKCTa (KPaCHBIi)
2. JIoGaBinsieM MUHUMAJIbHYO BEIMUUHY TLIaTeka

Yor Dot s ety e Tk it ke iy P [ Rermaidirmpin

feos « MO =4

e »

e St (O i | [ Wamnge| @ Ost2Micages (7] 6ot ot - e

Baxno

AHaJOTUYHO CpeIyd BCeX IUIATeXEH JaHHOTO  I0JIb30BaTems
OIpeneNsIeTcs] HAaNMCHBIIMK IDIaTeX U OTOOpakaeTcs MpPH(TOM 3EIICHOTO
LBETa

3. JlenmaeM 3aKTIOUNTENBHBIE IIIATH

107



DY B [o Ver Powt Bad Db e Aodee R
°

Yot T °
3t D » -

S

Baxuo
ITo 3aBepuieHUn pabOTHI C JAHHBIMH T10JIB30BATENS JOOABISETCS Pa3phiB
cTpanunbl. Jlanee, pasperiaeTcss OTOOpaKCHHE TaOJHUIBI MO 3aBEPIICHUU
skcriopra. Hakonen, nokymeHT coxpansiercst B popmate .docx u .pdf
4. TIpoBepsieM pe3yIbTaT
T

e JEEEN it Ouion oy Rebwwxes Vo Beiew Ve

Tarcropea

Cyans pacsopon.

BacnneHko Bacunuii AnekcaHaposm

Gy pocianon ‘

F b BI

R
el
i

i

8

31
2
4

MonayJis 2 Pazpadorka, aIMUHACTPUPOBAHHUE U 3A1MTA 023 TAHHBIX

IMpoexTupoBanue ER-guarpammel
ER-anarpaMmmMsl (1uarpaMmsbl CyI{HOCTb-CBA3b)
B ocHoBe ER-riarpaMm NesxUT NPUHIKI «PUCYHOK HATJISIIHEE TEKCTa»
ER-mmarpamma  rpadmueckn mpencrtaBiser  cymHocTH - (entities)
npeaMeTHOH obactu, cBoiicTsa (attributes) cymmocreit u cesi3u (relationship)
MEXIy HAMH
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ER-gmarpamMmel nensaTcs Ha KOHIENTyallbHBIE U pu3mdeckue. B otmmune
oT ¢usnuecknx, B KOHLENTyaJbHbIX ER-nmuarpaMmax He y4YUTHIBAaIOTCS
0COOCHHOCTH KOHKPETHOW ©0a3pl JaHHBIX. BrocnencTBuu — CyIIHOCTH
KOHLeNTyanbHbIX ER-7mmarpamMm — craHoBsitcss  Tabiauuamu, arpuOyTel —
KOJIOHKaMHM, a CBSI3M peajiM3yIOTCs IyTeM MHIPAlUU KIIOYEBBIX aTpHOYTOB
POIMTENBCKUX CYLTHOCTEH U CO3/IaHMsI BHEIIHUX KIIIOYEH

Ipumep noctpoenust ER-amarpammsi

IIpenmernas ob6macte — ¢urHec-uHAYyCcTpUs. Llemp 3aka3umka —
pa3pabotka 1uaTGopMbl A YNAICHHBIX TPEHUPOBOK. OCHOBHBIE WIArH
nocrpoenus ER-nuarpammsl:

1. JobaBieHne cynHoCTeH
2. JloGammeHue cBsi3el U UX HACTPOMKa
3. JloGaBnenue atpubyToB

Baxuo

B nannoMm 3amsatuu ER-mmarpamma cocrasisiercss B Microsoft Visio Ha
OCHOBe omucaHus 3aka3uuka. Mcmonp3yercs tun auarpammbel Crow's Food
database notation

Jo6aBienne cymuocrei

BelensieM cyIiHOCTH B OIIMCaHNH 3aKa3dHKa

A " KoHTRONA €10
TPefPOTITILTER, HTO B CHCTOMO SMINECAHTPA BYACT TPW POAM NOABIORITERON: NAONTH, TRAHEPM,
ARMIMCTDATONS. ARTOPIIALIA B CACTOME IPOMISOAMIER N0 TEreSONY W NAPANO.

Hanawria mory? sape

0poduna, nan

POBITIEN B HETOM, Yrassn DHO, TORSON, B3O, ATTY PORANMA, $OTO

Y 1O UE e T

acens paboTee ¢

. HAHOMT MOMOT SINPIBHTY SARBKRY M0BOMY M3 TPOWEROR, 3
ROCTHINYTE (P TPENMPORKAX
(a0 SARBHIN O KAMOHTOR W I KONSOCTRO (€18 YOO DT ER),

arv epey.

CINCOK: BHA YADAXIEHIAR, KOTWRCTRO NDAXOADR, KORMMECTIO NOMTOPos W checkbax, NOMOARCUH

OTMETHIE BUROeNIE yrpammenin, HEMOTPR Ha 310, YIPIXHONNE HE BYANT JACINTIND SACTOMOR 0

X 710, NOKE KAWEHT HE YRAWET N b COOEIO Y m3 B0 BPEME Coepry
BHEQHTCR COIOAEIIR NPOIDEcE (N0 Komw: BNOANEIINX YIPIROHIA) B NPOLENTAX €

Ipadurincnn 0ToGpamEueM.

TPEHEP THHE MOMET NOCMOTPETS CITHCOK COOMX TORYLIMK KANSHTON € YKATAHIEM ¥ KAKACIO! PROLONT

scero wonna {33omcwr o7 OcTH Wweena) W FPOUEHTA B

{1, e te yrpasavenien mory? Gty Epoeyme), 1o KIKEOMY KAMEHTY

R i

TNocae ororeanien o e KANEHT IORET B0 roxony

Baxno

CymHocTh (entity) — Kilacc peajabHBIX WIH BUPTYATbHBIX OJHOTHITHBIX
00BEKTOB, MH(POPMAIMIO O KOTOPHIX HEOOXOJMMO XpaHWTh B 0a3e NaHHBIX.
[Ipumep cyniHOCTH — «TPEHEP»

Job6asnsem cymuoctu Ha ER-uarpammy
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Shapes

sucus  sancn

-] a
-]
Wi -
n nontn
-} [ B —
-]

.t Ma @

Baxno

Ha ER-nuarpamme cymHocTs M300pa)xaeTcs B BHIE NPSMOYTOJIBHHKA,
BHYTPH KOTOPOTO COJIEPXKUTCSI UMS CYIIHOCTH B (hOpME CYIIECTBUTEIBHOTO B
CIMHCTBCHHOM YHCIIE

Jlo0aBiienne cBs3eil M X HACTPOKA

W3zobpaxaem cBsi3u Ha ER-nimarpamm

S rumm- A-

Shapes

s ssanc

Baxxno

Ces3p (relationship) — accommamms MeXIy cymmHOCTAMU. Jlms
oOJierdyeHUs] MOHUMAHHS AHArpaMMBl CIenyeT T00aBIATh Ha3BaHHS CBs3CH.
IIpumMep cBs3H — «TPEHEP MOTYYACT 3aIBKY»

Yka3plBaeM THII CBSI3U MEK/LY CYIIHOCTSIMU
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Shapes

sumans  ssanon

IIpu ompeneneHuu THUma cienyeT Y4YUTHIBATh MOJAIBHOCTH CBSI3H:
«MOXKET» WU «IOJKEH». MOJAIbHOCTh «MOKET» 03HA4aeT, YTO IK3EMILLID
OITHOI CYIIHOCTH MOXeET OBITh CBSI3aH C OJHHUM MM HECKOJIbKUMH
9K3EMIULIPAMHU JIpYTrol CYIIHOCTH, & MOKET OBITh M HE CBS3aH HU C OJHUM
SK3EMIUIIPOM JPYroil CyIIHOCTH. MOAANbHOCTb «IOJDKEH» MHOApPa3yMeBaeT
CBSI3b HE MEHEE 4YeM C OJHHUM JK3eMIULIPOM Apyroi cymHoctu. Ilpumepsr

Kanent

attribute name

attr

attribute name

attribute name

attribute name

attribute name

sy 3+

Mons3oearens

ribute name

attribute name

Kiwrs

attribute name

BO3MOJKHBIX THUIIOB CBS3EH MPEACTAaBJICHBI B Ta6J'II/ILI€

HasBanue IIpumep Kommenrapwii
THMA
OnuH-K- [Tnan TPEHUPOBKU JaHnblil THI cienyer
OJTHOMY JIOJDKEH OBITH HCTIOJIb30BAaTh
COCTaBIICH MO OIHOM UCKJIFOUUTENIbHO AT
3asBke / [lo 3asBke CBSI3bIBAHUS
MOXET OBITH Pa3IMYHBIX
COCTaBJICH OJWH IUIaH cymHoctel  (pasHble
TPEHUPOBKU CYIIIHOCTH JIOIKHBI
UMETh pasHbIe
aTpuOyTHI)
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Hazpanue IIpumep Kommenrtapuii
THUIA
OpnuH-Ko- [Inan TPEHUPOBKU Hawnbonee 4acTo
MHOTUM MOXET BKJIIOUaTh HCIONB3YyEeMBI  THII
MHOTO CBSI3H
HHIUBHTyalIbHBIX
3aHATUH /
MunuBuayansHOE
3aHATUEC JIOJKHO
OTHOCHTBCSI K OJHOMY
IIaHy TPEHUPOBKU
MHorue- Tpenep MOXKeET IPOUTH Hcnons3yercs
KO- HECKOJIBKO KypCOB UCKJIFOUUTEIIbHO B
MHOI'MM ooyuenus /  Kypc KauecTBE BPEMEHHOIO
00y4eHHsT MOXKET OBITH THUIIA. IIpu
MpoiiJieH MHOTMMU JanbHenIIen
TpeHepaMu pas3paboTtke JlaHHAas1

Jlo6aByienne aTpudyTOB

BLII[GJUICM anH6yTLI B OIIMCAHHWM 3aKa3uuKa

112

CBSI3b 3aMEHsETCS Ha
JIBE CBSI3U THIIA «OJIMH-
KO-MHOT'HIM) yTeM
JI00aBIIEHUS
MIPOMEXKYTOUHOM
CYIIIHOCTH




Shapes

stmos soasc

ATpI/IGyTLI MpeaHasHavYCHbI JJId ONMCaHus CYIIHOCTH. B MMPUBCACHHOM
MpUMEPE OHU BBIJACIICHBI KPACHBIM IIBETOM mpmbTa

Shapes ‘
s o
o g

Croms oot OutubneMotstion

JasKa
] S

oot M. @

- ]

Baxkno

Crenyet y4uThIBaTh, YTO HE BCE aTPUOYTHI MOTYT OBITH yKa3aHBI SIBHO B
TeXHUYEeCKOM 3aJaHuu. Hampumep, U1 ompeseneHus cTaxa TpeHepa yJo0Ho
XpaHUTH B 0a3e JaHHBIX ATy €ro TPYAOYyCTPOHCTBa

Jlo6aBisieM KIIr04 K CYITHOCTSIM
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Baxno
Kitou — 3TO OAMH WM HECKOJNIBKO aTpuOyTOB, YHHKAJIbHO

ONIPEACIAIONMX CYIIHOCTh. B 1maHHOM mpuMepe B KadecTBE KIJIIOYa
UCTIONB3YETCS aTPUOYT «KOI».

CO3JAHME BA3bI JAHHBIX

ba3bl JaHHBIX ¥ IPaBUJIA UX CO3/IaAHMS

PazpabarbiBaeMble HamMy NPOTPAaMMHBIE pEIICHHS MPEAINOJaraioT
paboty ¢ OonbmM 00beMOM HH(POPMAIMH, KOTOPYIO OYeHb BaKHO XPaHUTh B
€/IMHOM I10 CTPYKTYpE M CTHJIMCTHKE BHJE. JTa HHPOpMAIKs XpaHUTCS B Oase
JAHHBIX W MOXET ITOCTOSHHO IIOTIOMHATHCS. OT TOTO, KaK 4acTo 3TO JeJaeTcs,
3aBUCHT €€ aKTyaJbHOCTb.

Bassl naHHEIX, KaK crmocod XpaHeHus OOJbITUX 00bEMOB HH(POPMAIIHU H
3¢ PEKTUBHOTO MaHUITYJIMPOBAHUS €10, MCHOJIB3YIOTCSl MPAKTHUECKH BO BCEX
o0JlacTAIX YEJOBEUECKOH JEATENbHOCTH. B HHMX XpaHAT JOKYyMEHTHI,
n300pakeHns, CBEJIeHUS 00 OObeKTax HEIBIKUMOCTH, (QHU3WYECKUX U
IOPUANYECKHUX JIMIAX U [IPOYUe JIAaHHBIE, C KOTOPBIMH HEOOXOJMMO paboTaTh B
pamkax mpeaMmeTHod oGmactu. Ilpm 3TOM, BCs mH(pOpManus HE XpPaHUTCS B
KaKOM-TO 00OOIIEHHOM BHUJIE, a pa30MBaeTCsl Ha TaOJIHIIbI, KaXas U3 KOTOPBIX
OTBEYaeT 3a OMpeAeNieHHBIH OOBEKT MpeaMeTHoi obmactu. Yem Oombiie
JaHHBIE 000COONAIOTCA B TAOJNHWIBI, TEM BHINIE BEPOSTHOCTH H30EXKATH
nyOnupoBaHus HHOOPMAIINY | 3aXJIaMJICHHS 0a3bl TAHHBIX, & TAK)KE COKpAIaeT
BpEMSI U pecypchl Ha MIOMCK HEOOXOIMMBIX TaHHBIX

MS SQL Management Studio

IO s ynpaBnenuss ©Oazamu  gaHHBIX. OCHOBHBIE — JIEMEHTHI
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uHTep(eiica.
Co3aanne HOBO# 0a3bI JaHHBIX
1. 3anyckaem MS SQL Management Studio.

Microsoft

SQL Server Management Studio

A) ToakrouaeMcs K cepBepy:
Server Name: localhost\SQLEXPRESSAuthentification: Windows
Authentification.

- 2828 8 . » S mrEE-,

B) XKmem Connect. OTkpsiBaeTCs CIECOK 0a3 JaHHBIX cepBepa

115



[T — Pioe

2. CoznaeM HOBYIO 0a3y TaHHBIX
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3. OnpenessieM OCHOBHBIC CYIIIHOCTH U CO3[a€M TaOJIHIIBL.

Ha ocHOBaHWM IpEAOCTaBICHHOW IHMarpaMMbl pPecypcoB N00aBUM
Tabnuupl B 0a3y AaHHBIX, pa3JeiauB MHGOpMAIMIO Ha 2 Gioka: Typsl (TypHl,
TUTIBI) U OTENHN (OTEIH, OT3BIBBL, M300paKECHNUS, CTPAHBI).

8 . Amarpan =

Co3naeM Tadanubl.
Cy1iecTByeT HECKOJIBKO CIIOCO00B:
A) nu3zaitaep TabIUI
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Cosmaem Tabmuupl Typos (Tour), oreneit (Hotel), uzobpaxenmuii
(Hotelimage), orssios (HotelComment), crpau (Country), tumos typa (Type).
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Hotelimage * [Hotal* e
Coto Hame Db Ao Cotumatiame Dmee Mo
a o
3
Type®
Commtame Dpe Asemtins
[=]
| HoteiComment *
Comatuome Caatpe At

v o
Cotomatune Dwatpe At

o

W S 'T
4. JlobGaBisieM 1OJIsI B TAOJIUIIBL:

= -0
Fle G Vo Poet Obup lbkDuigw DiubmeDugan Tk Mede ep
SO Bieoey RRERE LD =

Pio s x

Coumntome [ == Hotelimage [Wotel e
» S a2 Comatune | Covmatione Saon o
Tt nchet 2 u @ ‘ 2
iy a s e | e a
Cacrten ety 2] e @ Sty 2
impresen ronet) a a Coumncose @
i e g o
it ety 2
) ‘
a
3 @ g ]
& 0 Mt i El 0
o Hotelcomment
Covmame [
[ Countey . achet )
Comatione e At s e a
= achetiy P ot nchet) 2
ame oy 2 s oy a
o P ey @
o

. . i
A) Tabmuma Tour
—Kon typa (id)
—Konuuectro 6uneros (TicketCount)
—Haszpanue (Name)
— Omucanue (Description)
—Uzobpaxenue (ImagePreview)
— Croumocts (Price)
— AkryanerocTs (iSActual)
B) Tabauua Hotel
-id
120



—Name

— CountOfStars

— CountryCode

B) Ta6numa Hotelimage
—-id

—Hotelid

— ImageSource

I') Tabauua Hotel Comment
—-id

—Hotelid

—Text

— Author

—CreationDate

JI) Tabmuma Country
—Code

—Name

E) Ta6muna Type

—Name

— Description

5. PaccraBisteM TNEPBUYIHBIC KITFOYHN
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Comatime Dotse At
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Comatume [ s et 2
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o Conent ) 2
o

Baxno

[lepBruHBIH KITFOY — TI0JIe, KOTOPOE YHUKAIBHO XapaKTepU3yeT 3aIUCh
(cTpoky) B TabsmIe

6. YcTanaBiMBaeM THITbI JAHHBIX

— Ha3BaHHE OTEJIS — TEKCTOBBIH THIT JAHHBIX

— KOJIMYECTBO 3BE3]] — YUCIIOBOU

— 1ata co3/IaHus OT36IBa — T date

—U T. 1. (Ha CKPUHIIIOTE)
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7. YcraHaBiauBaeM o00s3aTENBHOCTh HIIM HEOOA3aTENbHOCTH 1OJA. B
TPEThEM CTOJIOIE €CTh MapKep, OTBCYAOMIHMI 3a 00s3aTelbHOCTh MOJsl. B
cilydae, €Clii Mbl OTMETHM €r0 TaJIouKoi, moJyie OyAeT HeoOA3aTeIbHBIM MPU
3aII0JIHCHAN B TaOIUILY

B G Ven Puer Do TakOug DubncCegan s Vindm  Hep
0-018- 0 tRP Bimam BRDRE -c-@ wc » S @saw-, am .l
T —

2
2

8. YcraHaBnuBaeM CBSI3M MEXIy TaOIUIAMH

A) OJTMH-KO-MHOTHM

YT00BI CBA3aTh TAOJIMI CTPaH U OTeJIeH, B Tabnuuy Hotel Heo6xoamumo
JN00aBUTh CIENMAIBLHOE TMOJIe — BHEIIHMH K04 (B HalleM ciydae 3To
CountryCode), KOTOPBIH 110 TUILYy COBNAJIAET C TE€M, UTO SIBISETCS NEPBUUYHBIM
kiro4oM B Tabnune Country. Jlanee ot nmepBuuHOro ximova tadnunsl Country
BEJICTCS CBSI3b K BHELTHEMY KIIIOUY TaOJIHIIBI.
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b) MHOTHE-KO-MHOTHM

Ha nuarpamme pecypcoB Mex 1y TabJIMIIaMH TYpOB M TUIIOB ObIJIa CBSI3b
«MHOTHE-KO-MHOTHIM», KOTOPYIO HaM HEOOXOIUMO pealu3oBaTh B 0aze
JaHHBIX. [ 3TOro HYXHO co31aTh eme OoAHy Tabmuiy (Ha3oBeM ee
TypeOfTour) u co3gaguM moJisi — NMEepBUYHbIE KIIOYM U3 JIpyrux tabnun. B
JlaHHOH Tabmuie 00a 1ot OyAYT SBIATHCS KITIOYEBBIMU
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st Toro, 4TOOBI HE BECTH y4eT KOJMYECTBAa MOPSIKOBBIX HOMEpPOB, B
HACTPOWKaX I0JIs1 MOYKHO YCTAaHOBHTh aBTOMATHYECKOE ONpe/ielieHNe 3HAUCHHs
noJisl Ipu HoOaBneHny 3amucu. Hampumep, ecnu B TaOnuie ectb 3 3amucu ¢
HOMepaMu oT 1 1o 3, To ciemyromasi 3almuch aBTOMAaTHYECKH OyAeT UMETh
HoMep 4.
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10. Coxpanenue B]I u co3nanue CKpUITa.
Bce co3nanHble 0a3bl JaHHBIX XpaHATCS Ha cepBepe. UTOObI nepeHecTr
0a3y JaHHBIX Ha APYTOU cepBep, HEOOXOIMMO MPABUIIBHO €€ COXpaHuTh. OiH
U3 METOJIOB IEPEHOCA - CO3JaHUE CKPUITA 0a3bI TaHHBIX.
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B mannom CJIyda€ BBIINNOJHCHUE CKpHUIITA MPUBCIACT K BOCCTAHOBJICHUIO

CTPYKTYPBI TaOJIUI] U TIEPSHOCY 3alicell U3 Baliei 0a3bl JaAHHBIX.
Tak 9TO €ro MOKHO HMCIHOJB30BaTh HE TOJBKO JUIA MepeHoca 6a3bl Ha

JpYroii cepBep, HO U JUIs XPaHEHUs PE3EPBHBIX KOMMU IPEbIIyIUX COCTOSHUI

0a3bl JaHHBIX.
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PABOTA CHECTPYKTYPUPOBAHHBIMHU JAHHBIMMU:
OBPABOTKA U UMIIOPT B BA3Y JJAHHbIX

Yacto nHpOpManus XpaHUTCS B HECTPYKTYPUPOBAaHHOM BHUJE, T. €. HE
MMeEeT 3apaHee ONpeJIeNICHHOW CTPYKTYpPBI JJaHHBIX, JU0O HE OpraHH30BaHA B
YCTaHOBIICHHOM TMopsiike. Takue naHHble, KaK MpaBHJIO, NPEACTABICHBI B
¢dopme TexcTa MM OGOJBUIMX HEYIOPSAOYSHHBIX TAaONUL. DTO NPHBOAUT K
TPYIHOCTSM aHajJIHM3a, OCOOCHHO B CiIydyae HCIOJIB30BaHUS TPaIUIHUOHHBIX
MporpamM, MNpPeAHa3HAYEHHBIX Ui PaboOThl CO  CTPYKTYPHPOBAHHBIMH
JaHHBIMU.

ITomMumo pyduHOTO 100aBIECHUS MAHHBIX B 0a3y MOXKET BO3HHKHYTH
HE00X0IUMOCTh O0pabOTKH NAaHHBIX M UMIOpTa. s mMmopTra MOTYyT OBITh
TIpeCTaBICHEI (ailiibl U JaHHBIC B pa3HOM ¢opmare. Hampumep, ceituac y Hac
€CTh:

— CIIMCOK THUIIOB TYPOB B OTIMCAHWH IPEIMETHOM 00JIacTH

6

B pawmsax p pa: b y Aans
TYPMCTHMECKOMO BreHTCTBA, XOTOPOS NPEJOCTARNAET YCNYIW NO OPTaHWIaLmm
Typoa

Ja axTyansHyo no Typam T BAMHHICTRATOD

TYPHCTMYECKOFO SFEHTCTES, KOTOPWS MOXET COIJ8BATL HOBHE TYpW W
{8 TOM YHCNO AaTH AORCTEMA TyDa)

Typul pacnpaaenessl No TuNam (MOXAYHAPOAMGLIA TYDHIM, BHYTDOMHIR TYDIIM,
CNBUMAIMINPOBBHHLIE ABTCKME  TYPHI,  NeYelHO-0IQOPORNTENLHLIe  TyPhi,
KCKYPCHOH Type, no aaxasy,
TOPHOTBOKHEI® KYPOPTEL, KyNbTYPH ope '?w)_ O
TYP MOKET OTHOCHTECA K HECKO/ILKHM TUNBM TYPOS.

B pamkax Typa npeanaragTcA ONPeAeneHHEN CNMCOK OTENER M NepeueHs yemyr

(NOPOOINS, DKCKYDPCHONMMO YCMYTH, YCNYIW (MAS-NEPOesoaNMKS, YCIyrM Nno
ODOPMNEHIIO JBTPEHHIHOND NBCNOPTA, BM3LI W T.A.)

Otenn GLIBAOT PAIHOMO  YPOBHA PTHOCTH, yP i ™
onpoaenAeTcR Jseanasm or 1 20 5 Mps BPONMPOBAHMK OTONA MOXNO YESIBTL
™ nutasma (RO (RoomOnly), RR (RoomRate), OB (OnlyBed), AO
(AccommodationOnly) ~ NPoXMBaNKE & Homepe Ge3 nuTamn, BB (BedBreakfast)
~ Toneko saetpak, HB (HalfBoard) — sastpak, yxmu, HB+ (HallBoardPlus) -
SABTPAK, yHMH, BECNNATHEE HANKTEKX B Tenenwe aHA, FB (FullBoard) - saaTpax
obeg, yam, FB+ (FullBoardPlus) — saaTpax, 06e/, yamy, GOCNNaTHLE HANWTEN BO
BPOMA NPWOMa ey, Al (Allinclusive) - 3asTpax, 06oa, YKUH, NOPOKYCHI B TOHONNS

AHA, BECNNaTHEIe HANKTEK B e, UAT (LI e, UALL) - 3agTpax,
oben, yxmnH, nepexycs & A, moGne 0
AHA)

Tput NOPROM COPBLIONAN KIMONTE MONGADD POTMCTDHPYOT G0 § CHCTOMO

NoAGoP TYPA BLNONHAGT MONOAND B CHCTEOME B COOTBOTCTEMM C NONYSONNOR
WHDOPMALMEH OT KTHEHTA W JOITKEH BKIOMATE CNEAYIOLNE NYHKTE

« awbop gar Typa,
-

pear )

- " rpanmy

o aubop orens
MNocne BHGOPa NOAXOARUEID TYPa MEHE/AKED MOKET SAPETHCTPHDOBATY 3aREKY
Mo KNMeNTa. (TpU MONSHIK KNHENTA MOMLESD MOXOT BKIBONHTE O 8By

HEIE YCIYTH, TYPAreHTCTBOM ¥ A0CTYNHLIE B8 PAMKAX

o0 0 Typa. B pany WOKNMONT, W MOMOAROD CMOTYT OTCNONMBATL
BETYANLHYIO MHDODMBUMIO N0 KOHIPETHOR JSABKE 18 Ty
K KNHONTY 6 Baysop Ha , BAYYOD Ma IBCONHe

otens, GUNET Ha CaMONaT, CTPAX0BOoW NONMC, BM3a — BCE AOKYMOHTE KNnesT

—CTpaHBI B hopmare CSV
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B 3TOM ypOoKe MBI IPOTECTHPYEM HECKOJIBKO Pa3HBIX CHOCOOOB MMIIOPTa
JAHHBIX, TIPEeIBAapPUTENbHO IOYUCTUB 0a3y NaHHBIX

Pa6oTa ¢ TeKCTOBBIMH JAHHBIMH

Komupyem nepeurnciienne B Excel Tabmuiy
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PazbuBaem TekcT mo cronbiam ¢ moMomnsio GyHKImH Text to Columns

Ha BKJ‘IaﬁKe Data
vios Y

3. Yka3eiBaem pa3acianTeIib
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Tenepb KakIblil TUI CIMCKa U3MEHSEM Ha BepTUKaJIbHBIA. JlJis

KONMpYyeM 3HaueHHs M ¢ nomouipio QyHkunu Past special Tpanconmpyem
JIaHHbIE
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] 1 '

Jamee Oputo OBI HEIIOXO STH AaHHBIE oT(QopmatupoBats. Hampumep,
M30aBUTLCA OT MPOOEIIOB ¢ HOMOIIbI0 GVHKINH Trim

St

Otdopmarupyem TekcT, 4TOOBI HA3BAaHHE KaXIOT0 THUIIA HAYWHAJIOCH C
3arjaBHO# OyKBbI. [lJist 3TOr0 Bocnosb3yemcsi BeTpoeHHbIME (yHKImssMu Word.
Ha Bxiragke Home Change keys Sentence keys
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IYPMCTINSCIOND. STeNTCTES. KOTOPOS MPAOCTABARST YCATYTW 1O OO MatsaLI
Tyvos

cn T oTsemet
]

TyPas Pacpeeeias 10 THiaM (MERYSDORAR TYDHOM, BNy TER TyPwsM,

fetcme Ty Typu,
MCAYDONID TYDRS, COCHYRABINNO SODNODSTHEN KIMENTON 10 38K,
RIS YPOSTLA YIMTYD0-WCIOSM RS Y, A TYPd). OVt
TYP MORET OTHOCKTLCA € s Twnows TypOR

8 PauKAX TYPA FOANAIB0TCA OIPOAENENNLSA CTCOK OTBNGA W PSPEOH. YCIYT
(nepesasa, YCYTH, YCTYH (WIS 0OPOSITNEA, YOTYTH 10
OPOPUAI SATPAMOND NACNOTS, B # T2 )

OtonGusar O YPOUMA NOMOPTHOCTH,  YPOBML KEMRPODTHOCTH
o o yeaaami
T murmen (RO (RoomOnky), RR (RoomRate) OB (Oniylled). AQ

Tomuan sauTpax, HB (Maffioard) - estpa. yiaw, HE+ (H&SBoaraPius)

2espes, yn. Cactmemmss vt o e 1 £8 (FuBoent - e
oty B oo oo posa G Kot
pwea e, Al ABnchisivo) - 30aTpat GOAR. Yoo .

» oo pat 1ypa,

o R NDOHTOA KT,
o N3N BOGIHOR W IR (PN CTOMOCTH
* mtap orenn

nomeaauero woner
A EONTA (1M Aena CWENTE WoneNDD MOART BENOWTM B SaREY

GpaOrD Typa B ARTMewo 1 o
SETYANANYIO WDOCMIING (0 LoD THOM S0

Kanglouty STwOuTy WHOGROTMN BV W THANODOD. Baryso)

G167, CWNOT K COMONET, CTPAKOBON NOTMC, 038 —

MOKET CONANMTL 18 CBOS YCTPORCTBO. (loeTh.

B UUDON MARET Mo LAAD TYDUCTIMECKOND SINTCTEA

Ly

10. Berasisiem cron0ert Uit yKa3aHuUs KOJIOB
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11. Komupyewm Hairy 0a3y naHHbIX B Tabnuiy Type

PaboTa ¢ TeKCTOBBIMM JaHHBIMU
Mmnopr criucka crpan
TlepexoauM K CIUCKY CTPaH M BOCIOJB3YEMCS MacTepOM HMIOPTa W

JKCIIOpTA.
1. Kiukaem no Ha3zBauwuto 6a3el qanubx Tasks Import data
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3. Tumn csv files
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4. Ha Preview MBI MOXeM YBHJIETh, Kak OHH OYIyT TIPEICTaBIICHbI
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7. ITocne vero BEIOMpaeM TaOIUILY, TlIe JAHHBIE OyIyT pa3MEIICHBI
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8. lanee Manee ®unum. 252 cTpoku OBIJIO0 HIMIIOPTHPOBAHO. MoOkeM HX
YBHIETH B TaOnume
]

Mmnopt cniucka oteneit
1. IIpucTtynaem K UMIOpPTY OTEJIeH
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2. B Tabnuuax MoryT BCTpedaThCs IyOJUKATBI, IOITOMY JKEIaTeIbHO
MPOBEPATH STOT MOMEHT M yAalsTh uX. Beinensiem Bce naHHbie Data Remove
duplicates

u
i e ==
e 500
450 Mo it
[Anoc win s i 3
[l e saccicns 33en
s e 2500
e e B
0 [amtercesn e 3 et
5 L e ey
10 Anasa
11 v 3 it
12| ey
13 gt Com - 3 imdnngion
14| Gama e 5 Fmiona
11 et gl cove e 5 ndnngion.
17 A i A v 2 nmdrrgeon.
1 [n cove e 8 Gy s

v s o « b @ '

3. Beibupaem cTos011pbl, 0 KOTOPBIM MBI HIIIEM YHHKAJIbHbIC 3HAUYSHHUSI.
OK
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Jus mmmopra B 6a3y IaHHBIX HaM HY)KEH CTOJIOEIl C KOJaMH CTpaH

BMECTO Ha3BaHUH. [J11 3aMeHBI MBI OyJieM uconb30Bath GpyHkmo LOOKUP

5. Crauana n06aBsieM CIIUCOK CTPaH Ha OT/EIbHBIN JICT
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6. s mcnonszoBanus (yakumn LOOKUP mywmme, ecnm ngaHHbBIE
OTCOPTHPOBAHEI B aI()aBUTHOM IIOPSIIIKE
|8

= '

7. Bocronb3yemest Qynkuumei. [lepBblii apryMeHT 3TO 3Ha4yeHHWe, IO
KOTOPOMY MBI IIPOMCXOAMT MHOHWCK. BTopoil 3T0 cronber, rme Mbl Oyaem
CpaBHMBATh 3HAUCHHA. TPETHH — TO, YTO MBI BEPHEM B UTOTE
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WmnopTt Tabiuisl TypoB

Iocnennsis Tabnuna st uMnopTa Typsl. Tak Kak CTPYKTypa AaHHbBIX
CIIO)KHAS: CITICOK THIIOB Yepe3 3aIsTyI0, CBA3U «MHOTHE-KO-MHOTUMY, TIAIIKH C
KapTHHKaMH, KOTOPBIE TAK)Ke TOJDKHBI XPAaHUTHCS B 0a3e NAaHHBIX, IpeaaracM
BBITTOJIHUTHh UMIIOPT ¢ IoMomIbio koga C# B Visual Studio

1. Bocmonp3yemcst cymiecTByIOIIMM IpoekToM, M B Mail windows
co3/1aeM METOJ JJIsl UMITOpTa TYpoB. MokeM cpa3y BBI3BaTh €ro IIPH 3aIrycKe

= e ® - 5 x

B M B Ve Bome Bk Dekg T b e Bt Wedse M
-0 m-t@w D

2. Tlpexxae yem paboTath B Koje ¢ (haiiiioM TypoB, COXpaHIEM €ro Kak
unicode text u yaasnsem B UTOroBoM aiisie mepByro cTpoky ¢ 3arojoBkoM. File
Save as Unicode text

148



752 MBC » LacDAC] 4 sk + WA > Doty + Tpoarel 7o e

B Ko WK ==l e B e E e i S, = B G () Theen by O
i s | Vi Contions formut e (LI ot Hote e e ot 2
N Moo < § <% ¢ % 2 Gt o . :
. T o DR e o O e o — Cra S
. G Yoo o Og ComrOmimee ek Vo oy R
- LU BNy RRIBE Bive@ il baia s [ryimme
Corn Gomncoe -
E
T Tisoyepwed peany At capesniis o, fii S
e 1 ottt R T
e 1 - . o i 5 S
RS R WO, g ogli oo L el s scmmedes o
W e o, gDy St ot
ey ot WL pa oot i PO SO s s oy K
st ol
e 3 e
e am T o, sy, OB pacpaa iimrion 5 Ay, Byt
e 1 sy, Sceypimeis WRF
1 et o Conanpeaeia pTC8 T
e 1 i, ey
T e gy i T W
Ten 1 meircpme ypean, i YRy KA cropmaccns
ool S s oo o
= B RN gy s i OO e 8 VA
- g 0o S el e
B T i S e At it o e
4 G000 1 ecaatanad e, Topmions BT
B 3™ s v Sekrsirnsas T Ry seToSacEns TN
v e h o Ry
B Ba o e 1 epasaei e, Poatd-cokscarTens T
v He 8 Aol Tymin Chadmamapoanmn ATOLL T, SCypeL Y TRy e T
E Wooe 3 e Ty, Ky scrommacine e, Mekous TS
0w B T AR i Do ot S B aip , Tyaie Sefopeiods S
S 1 Temunea ot Ol g Topcpareana Dot o sy Tpesaon oL
v
S
e
S
o
o
o
=
v [ | e — TR :
b oa e -

4. Co3naeM Be niepeMeHHbIE
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5. TIpoGexuMcest Mo CTpokaM B (aiie, pa3eiuB JAaHHBIC C MOMOIIBIO
TaboB, U CO3IaeM IK3EMIUTSAP Ki1acca, 3al0JHUB CBOCTBA COOTBETCTBYIONIMMHE
3HAYEHUSIMH, U HE 3a0bIBast PO THITBI JaHHBIX
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cax
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6. 3amoaHsiEM KOJJIEKOWUIO THUIIOB TYypa, BBIIIOJIHUB NOHUCK THUIIOB II0
Ha3BaHUAM, IICPCUUCICHHBIM 4Y€pE3 3allAATYIO B (1)8,171.]'16
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Moayas 3 ConpoBoxkaeHHe H 00CJHYyKHBaHMe HPOrPaAMMHOIO

obecneyeHHs KOMIIBIOTEPHBIX CUCTEM

MonayabHoe TecTupoBanue UNit-test

HecoBepieHHOE TIPOrpaMMHOE pEIEHHE MOKET 0Ka3aTh KOJIOCCATBHbIH
3¢ dEKT Ha TEHEPAIHIO T0X0J0B, HAJIEKHOCTh W PEMYTALHIO B JOJTOCPOUHOM
nepcnektuBe. Tak, mpexae yeM goctaButh 1O KIHEHTY, Kaxaas KOMITaHHS
JIOJKHA TapaHTHPOBATh, YTO OHO paboTaeT Ge3yIPEYHO U COOTBETCTBYET BCEM
crienupuKanmaM ¥ TpeboBaHusM. I[lo3TOMy TeCcTHpOBaHHME YKe ceifuac
CTAaHOBHUTCA HEOTHEMJIEMONM M 3HAYMMOM YAaCThIO KU3HEHHOTO ITMKJIA
paspabotku I1IO. B asrom Ham momoxer mnoaxom TDD (Test Driven
Development) — pa3pabotka yepes TectupoBanre. OCHOBHBIE TPHHIKITBI €0

TIIPUMCHCHUS

—TpeXIe YeM MUCaTh KOJ peajn3allii HEKOW BO3MOXKHOCTH, MHUIIYT
TECT, KOTOPBIH TO3BOJISIET IPOBEPUTH, pabOTAET ITOT OYIYIIHIA KO pean3aIiui

WJIX HET

— CO3Jal0T peajn3aluro BO3MOXXHOCTEH 1 ,Z[O6I/IBaIOTC$I TOrO, 4yTOOBI OHA

ycneuHo npoujia TCCTUpOBaHue

— BBIIIOJIHSIOT, €CJIM 3TO HY)KHO, pe(akTopuHT Koxa (pedaxkTOpHHT,
KOTOpPBI IpHM HaJIM4YMM TecTa CIOCOOEH yKa3zaTh pa3pabOTUMKy Ha
NPaBIJILHOCTH WM HEMPABHILHOCTH PA0OTHI CHCTEMBI, BCEISIET Pa3padOTUUKY

YBEPEHHOCTH B €T0 ICHCTBUSX)

Hamra neGomnpimas mpoctast GyHKIHS, KOTOPYIO MBI OyZeM TeCTHPOBATh,
JIOJDKHA BCETO JIUIIb IIPOBEPSTH CI0KHOCTH TAPOJIS IO CIICAYFOIMM MTPABHIIAM:

153

oty




— KOJIMYECTBO CUMBOJIOB OT 8 110 20

— Hain4ue mudp

— HaJIMYHUE CIIELCHUMBOJIOB

— HaJIM9IMe MPOMHUCHBIX U CTPOUHBIX OYKB

Taxoke HaM MpeACTaBleH HA0OP TECTOBBIX JAHHBIX JUIS IPOBEPKU

Bempenaiomes nponichvie Gykasi

Bempeuaiomes cmpovinbie GyKebi

Tectosble JanHbIe:
LS
Tpedoanne apoas Peryantar
Koppexruuiii napons  ASDqwel23$ True
. Aqls False
AROMIIECTEO CUMBOIOB | 5 Gqw) 2SS True
(01 8 20 20)
ASDqwe1235ASDqwe1235ASDqwel123$  False
ASDgwelS True
Berpeuaiores midpst
s— © T False
Berpenaores Aqwel23s True
CHENCINMBOTH
ASDqwel23 False
Berpeuaiorca Aqwel23S True
npomciibie asdqwel23$ False
Berpenaores crpoue D00 frue
a on
= ASDQWE123$ False

1. C03z[é1eM oubimorexky .NET Framework

Create a new project
Recent project templates

@ wess o i vas e Gy

G O e T s
Ly

2. IlepenmeHoBbIBaeM cTaHmapTHLIN Kiace B PasswordChecker
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PR — ® - o x

P o

e T e Y - T P Y
3. 3areM co3maem cratnuHbiil Metoz ValidatePassword, a B Tene metona
MOKa MpoCTO Bo3BpaiaeM True

T P e o T e Mo e e Lo (v | ) =) o - o
0-c g.-e@e 9 Dy - AR [ R R . e 4

- Ommmmg

4. 3areM co3aeM TeCTOBBIH MPOEKT ISl 3TOT0 METO/1a (TTPaBOi KHOIIKOH
mbImm — Create unit-test), rae u OymeM co31aBaTh TECTHI
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1. Ectp oueHp xopomuii Hoaxoa opopMIICHHS TECTOB, KOTOPBIH
dbopmynupyercs Arrange-Act-Assert. CyTh ero 3akjr04acTcs B TOM, YTOOBI B
MOJIyJIbHOM TECTe YETKO OIpPEIeNIUTh:

—mnpenycnosue (010K Arrange) — ycTaHaBIMBaeT HAYAIbHBIC YCIOBHS
JUISL BBITIOJTHEHUSI TecTa

— neiicteue (010K ACt) — BBITIOJIHSAET CaM TECT

—mnocrycnoBue (01ok Assert) — Bepupunupyer pe3yibTar Tecrta, U, B
JaHHOM cliy4ae, 0(popMIIeHHE — MOBBIIIACT YUTAEMOCTh TEKCTA U 00JIer4aeT ero
HCIIONB30BaHKE B KAYECTBE JJOKYMEHTALMH K TECTUPYEMOH (yHKLIHOHAIBHOCTH

Hanpumep, Hanuiiem nepssiii Tect. OH OyeT NPOBEPSATH KOITUYECTBO
CHUMBOJIOB, T1Ie MBI pa3mecTiM Omoku Arrange, Act u Assert

o Do Gt ke PR — 3
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OOBsIBIISIEM IEPEMEHHYIO IS YCTAHOBKH HAPOIIS U3 TECTOBBIX Z[aHHLIX

Yo — =]

@ 2t | [0 Ty | © 0ot 1Mesope [Re] Bt vt »

3aech xe 00BsBIIIEM 0XXUAACMOC 3HAUYCHUC B PE3YJILTATC BBIIIOJTHCHUA
TE€CTa

B e B Ve Powt B Dy Rt e T e Wt e . LR —
w2 Dty - sy 30

B Onoke Act co3maeM IepeMEHHYIO, KOTOpas BEpHET aKTyaJbHBIH
pesynbrar mpu BbinonHeHun Merona CheckPassword. B Hamem ciydae
ValidatePassword
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B P B Ve Poet Bt Dy Tt e ek Geens Wedon Hep

PR ® - 5 x
i T M

et Ve St ¥

[ ————

C nmomopio Kiacca Assert CpaBHHUBAcM JABa 3HAYCHUA: OXKHUIAEMOEC U
pcajibHOC, METO ArEquel, 1 B KQYE€CTBEC apr'yMEHTa — Hallli JTaHHBIC

e PR °
L

Dy - 20 (TR ]

Jns mpoepkm pesynbrata B kiacce Assert, momumo ArEquel,
ONpEeZIeTIeH PAI METOAOB, CPENW KOTOPBIX MOKHO BBIAEINTH, HAIpHMED,
crenyrouiue: All, Matches, Empty, IsTrue, IsNull, Throws u apyrue

6. JlaBaiiTe BO BTOpPOM TECTOBOM METOJIE BOCIOJB3YeMCS KIacCOM
IsFalse B Oioke Assert
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P Cumtmpbummced ® - o

B P B Ver Pet Bl Ddup Tt e ek Gimess Wedon Hep oo
- Dy - Ay B0 P g, WG IR y P

caw -

- Soknon tapo “ax
EETTr e 5 et e Pt e x GH- b8 cew oM

»

) Sekton Gt Pt 2t o)

passuora(passuons):

Pasisword(passiond);
’ W
) £

SRR YT

et ax

et (@5t | [0 Vo | @ et 1M (3] ot - e 2

Cote Dacigsen + o e e
o ax
am

Uatiure) Couts e fira Fiie

o= t» s __oax____m " ks 4]
7. 3amyckaem TecThl: Ha Bkimamke Test Windows MOMXHO OTKpBITH
0003peBaTesib TECTOB

LIy T O tipman et

150atePassond(passuond);

o ettt e n am

(rathure) Couts e sire Fiie

8. C momouipio komMan el Run All MoXHO KX 3amycTHTB
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B R B Ve Pt Bl Dy Tt e ek G Weden b R T —
° caw 9 Doy - iy 30 b g, Wl IR

9. Tak kax Hama QyHKUIUS Bceraa Bo3Bpamiaer True, NEpPBBIA METON
MIPOXOJUT, a BTOPOIl — HET

T e s 5] (o ° -
i o, o i .

a:001[0 2-500 Sa

10. Obpamaem Balie BHUIMaHUEC HA HAUMEHOBAHHE TECTOBBIX METOJIOB.
Mms TecTa 1OKHO COCTOSITh U3 TPEX YaCTeu:

—HMS TECTHPYEMOT0 METO/Ia

—CIICHAPHIA, B KOTOPOM BBIITOJHICTCS TECTUPOBAHUE

—OXKHJaeMoe IIOBEIICHHE IIPH BBI30BE CIICHAPUS

Hanpumep, B Mmetone Check 4SymbolsReturnsFalse ums tectupyemoro

METO/Ia HaXOAUTCS B TIepBoOit yacTu HasBaHus — Check, 3atem maer crieHapwuii —
TO, YTO y HAC MCIOJB3yeTCs 4 CHMBOJIA, a 3aTEM OXHJaeMOe TIOBEICHHUE, ¥ HAC
BepHercs False.
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11. Peamm3yeMm Bce OCTaJbHBIE TECTOBBIE METONBI II0 AHAJOTHH,
Tpynnupys ux mo TpeOoBaHWAM K mapoiro. [IuiieM TecTOBBIM MeTOn Iyis
poBepku Oosee yweM 20 cuMBOIIOB (B TaHHOM cirydae ux oyzner 30)

B Be [ G foe B Ddw T o e e ek Mo o PR —
00 T LM -0 - basy - A b DL

“ax
@0 [@1]01]01[03] a-1: o @ Domie
5 »

svord(passmers);

12. Tenepp, KOrma Bce TECThl TOTOBBI, CaMOe€ BpPEMsl NPHUCTYIHTh K
HaIlMCaHUIO TeJIa METO/A, TPOBEPSIONIETO HapoIlb
[epBBIM yc0BHEM ITPOBEPSIEM [UTHHY

M T G e G B Doy N e e Wi 5| it ® - o x

3amyckaeM TecThl. Kak BHIHO, TECThl Ha KOJIMYECTBO CHMMBOJIOB 34,8
TIPOIILTA
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B P (9t Ver Pomt B4 Dy Tt dmde Tk Guemees Wedon Hep  fench i P Comtburpomncd - 8 x
0-c d-eaw L+ "

Bt £

P
0 |21]07(0:] -6 - Sy BL e
- »-

- sonnn o “ax
QE- 5508 o]

R 2

0 Sehten Gt 2t o)

Py -

»h-
e e +
-

Duon o

+0 Cuntmrpmmantion (1)
0 Comtmnprecesen (1)
S ——

S iy

namespace Classtibrarypassiord
i
piblic class Passmordchecko
€ .
Sublc SEati bond Valldatess suord(string passvord)

16 (passuord.angth « 8 || passscrd, tength > 20)
Fetirn false;

= o e
y
o

2 @ »
st Do Sumery
© Check 8Symbols_RetumsTrue

© Source: PasswordCheckerTests.

© Duration: < 1 ms
. ER OMemmtens .-
it S
ookt - [@50nwn] (1 W] © ovisaps 5] - wento

Cote Decgen + ot [ Uoe Sppemsent ¥

e ; T o
7 a1 ———————— s e e R
Hanee peanu3yeM NpOBEPKY CTPOYHBIX 6yKB. JlBa Tecta Ha IIPOBEPKY

HIKHETO PETHUCTPaA TOXKE HpOﬁHeHBI
DG e B0 Ver Pomt Bl Doug Tt A ek Gtewos Wedow Help  Sewchins oo — @® - o x
0 a-caw b 0 b n Busn £

T EXE] - i < e The
% > Co @010 B-bo e | (Commmpmes BCT B0 - o8- v:2cow 0 s i
;"’B("M-v’nw«‘q!ﬂw D‘&v:—;"-! - st i :‘:r;::-mmpmm
; == :

w2 [ s s
S A4 Gusnmrtangn <8 1 pusar. ot > )
;4
pp—" .
Tests in group: 2
Outcomes
© 2 Passed e P r— e~
i [0750) (A 5) @ (5] - e

3areM HJeT NPOBEpKa 3aryiaBHbIX OYKB. M oHM ToKe 00a NpoiIeHbI
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M e ot R G M b T e W S P e ® - o x

o - mmw ey -y - bsm- g, " Bt £
Pt w X R “ix
St T S cogB- b-Rce® 0 A=
: s Systems +

s

using Systen.Ltog;

namespace Classtlbrarypassword
i
piblic class Passmcndchecko
& .
PUblic At bonl Valldatess suord(string pasivord)
i

€311 passuces.angth > 20)

tstomer)
o)

- ) o #
fpm— =

Testsin group: 2 o
Outcomes

o

2buvsed NN - O Neetewns ‘-

it ox
i @] [E5Tg] @ Mg 5] - wekine s >

o o = bope o5 i Y

Peanmzyem nposepky mudp. OHH TOXKe MIPOHICHBI

g e R P — ® - o x
0-c acuw R et S Sr " PR
| P ks cax
£25-Croanon]0) B-1e0:  [Sommmrume z Jccas uscew o

} Jp— . - ing Systes; + »
H

[ 3. fuiing dystamiing P er—
. 5 Cbeaamwced

-
§ 20 cuntmanpusmersin 1
H 4

nasespace Classtibrarypassiord
i

pabTic class pasnordehecks
<

pTEC 'satic bool Validatepssssord(string pasivord) T
«

14 (passordength < 8 || passucrd.Langth > 20)
" Foturn false

45 Cipassuoed,any
[ | e
© Oectmmerswoodipecsy. ¥ o 11 Clomssmr

[rr— )

© Check_PasswordWithDigits_ReturnsTn 5
® Source: mxm..umwm
© puration: < 1 ms ~ .
st x
T O T T o -
Cooe omirgion = ot " Lo Sppsense ¥
O “ax
Dm0
LT s e o e, Fitan, o witrons :

Peammsyem nposepky criericuMBosioB. Meton Intersect Oymet mpoBepsTh
BXOJXKJICHHUE CIICIICHMBOJIOB B IapoJie
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Group Sumemary
ClasslibraryPasswordTests
Tests in group: 11
Total Duration: 24 ms

o

13. MsI 06paboTanu Bce TpeOOBAHUS U MPOIILTH BCE TECTHI

Pabora ¢ cucTemMoii KOHTPOJIS Bepcuii
OCHOBHBIE BO3MOXKHOCTH CUCTEMBI KOHTPOJISI BEpCuit

1.  Paora c JIOKaJbHBIM H Y/IaJIEHHBIM PEO3UTOPUSIMU
2. Co3nmaHue U CIUSIHUE BETOK
3. OTKar K npeap Iy M BepCHIM

Baxno
JlokaJIbHBIA PETIO3UTOPHH MO3BOJISIET YIPABIATh BEPCUAMH HAa MaIlIMHE
pa3paboTunka, B TO BpeMs KaK YyJaJCHHBIH pPEMO3UTOPHH MO3BOJSET
00OMEHMBATHLCS JAHHBIMH C JIPYTHMH 10JIb30BaTEISIMU
Jdemoncrpamus paéotsi ¢ VCS
B maHHOM 3aHATHM JUIS YHpaBIICHHUS BEPCHUSIMH HCIONB3YETCSl CEPBHC
Gogs, mocTpoeHHBIH Ha ocHoBe Git. OcHOBHbIe Bo3MOxHOCTH VCS
JIEMOHCTPHPYIOTCS Ha IPUMEPE HAITMCAHMSI TPHUIIOKEHHMS JUISl BEIBO/IA HA3BaHUH
oTenei, momydeHHsIX ¢ nomompslo API. B pamkax pemenus 3amauu B master
perno3uTopun pazpabaTbIBaeTCs METOJ VISl BEIBOJIA CIIMCKA OTelNel, a B HOBOM
penozuTopur OyAeT pearn3oBaHa BepcTka Ha3BaHUHA. OCHOBHEIE IIATH:
—Hactpoiika penozutopus B Visual Studio
—Pabota B master Betke: pa3paboTka GpyHKIHMOHANA
—Pabora B HOBOW BeTKe: H3MEHEHHE BEpPCTKH,
JIEMOHCTpALUs 0TKaTa N3MEHEHHH, CITUsTHUE BETOK

Baxno
OOBIYHO [UIA pEUIeHHsT HOBOM 3aJadd IPOTPAMMUCT 3aBOAWUT HOBYIO
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BeTKy. [locie HammcaHHs KoJa M €ro OTJIaJIKH M3MEHEHHS W3 HOBOW BETKH
CIIMBAIOTCS B master BETKY

Hacrpoiika peno3uropus B Visual Studio

Co3pnaem peno3utopuii

— OtkpbIBaeM M1abI0H

— BBoauM Ha3zBaHue peno3UTOpUs

— BriGupaem HeoOX0JMMBIE TapaMeTphl

— Co3pmaeM peno3uTopui

Kionupyem peno3uropuii B cpeae pa3padoTku
Yka3biBaeM ITyThb
Knonupyem penosuropuii

165



Padora B master Berke

PaGoraem ¢ kogoM

Co31aeM HOBBIH IIPOEKT B PEIIO3UTOPHUN
BHOCUM U3MEHEHUS B KO

Jlo6aBisieM H3MEHEHHUS B PEHIO3UTOPHUit
Vka3pIBaeM Ha3BaHHE commit'a
Jemnaem commit

4. Jenaem push usmeHeHuit

Baxkno

Commit sBisIeTcss OCHOBHBIM OOBEKTOM B CHCTEME YIIPABICHUSI
BEPCUSIMHU M COJCPKUT MH(OPMALIIO O BHECEHHBIX M3MEHEHUSIX
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Co31aeM HOBYIO BeTKY
Ilepexoaum K CO30aHUIO BETKH
VYka3pIBaeM ee UM

Co3naeM BETKY

4. Temaem push HOBO#T BeTKH

Baxxno

Betka B Git siBisiercst ykasaTteneM Ha OJWH U3 COMMIt'0B, KOTOPBIM Yarie
BCETO SIBJIAETCS MOCIEIHMM commit

H3mensieM Ko B master Berke

JlobagisieM KO METOa IS BBIBOAA CITMCKA OTEJCH

Co3smaeM HOBBIM COMMIt u gemaem push n3MeHeHuit
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B HOBO# BeTKe KO JAHHOTO METO/a OYJeT OTCYTCTBOBATh, T.K. BETKa
OBLITa co3aHa mepel peaan3anueii MerTona

Pabora B HOBOIi BeTke

PaGoraem ¢ kogoM

Peanusyem BepcTKy Ha3BaHUM oTenen

Jemaem commit

Kak oTkatuth n3mMeHeHus?
OTKpBIBaEM HCTOPHIO COMMit'oB

2. OTKaThIBaEM U3MEHEHUS

168



Baxuo

ITocne oTkaTa M3MEHCHMI HOBas BETKAa BEPHETCS K IPEABIAYIIEMY
COCTOSTHHIO

Kak cnuth BeTku?

BriOupaeM BeTKy 1U1s CITUSIHUS

CruBaeM BETKH

TpeboBanus kK pyKOBOJCTBY CHCTEMHOT'O IIPOrPaMMHCTa

IT'OCT 19.503-79 PykoBOACTBO  CHCTEMHOTO  IMPOTPAMMKCTA.
TpeboBanus K COACPIKAHUIO U OPOPMIICHHIO

I'OCT 19.503-79  PykoBOACTBO  CHCTEMHOIO  IMPOTPaMMHCTA.
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TpeboBaHMs K cOEPKAHHIIO U 0POPMIICHHIO
VK 651.7/.78:681.3.06:002:006.354 I'pynmna T55

FTOCYIAPCTBEHHBIM CTAHIOAPT COK3A CCP

Eaunasi cucrema nporpaMMHON JOKYMEHTALUH

PYKOBOJICTBO CHCTEMHOI'O ITPOT PAMMICTA. FOCT7 913'503'
TPEFOBAHUA K COAEPKAHUIO 1 -
ODQOPMIIEHUIO (CT 9B
United system for program documentation. 2094-80)

System programmer’s guide. Requirements to contents and
form of presentation

[ocranoBienuem I'ocypapcrBenHoro komurera cranaapros Cosera
MunuctpoB CCCP ot 12 auBapst 1979 r. Ne 74 cpok BBeIeHHSI yCTAHOBJIEH
¢01.01. 1980 .
Hacrosimuit  cranmapt ycTaHaBiIMBaeT TpeOOBaHMA K COJCPKAHUIO M|
0opOpMJICHHIO  MPOTPAaMMHOTO  JIOKyMeHTa «PYKOBOJCTBO  CHCTEMHOTO
mporpaMMucTay, onpeneinéanoro [OCT 19.101-77.
Cranapt nonHoctsio coorBerctByet CT COB 2094-80.

1. OBIIIME ITOJIOXKEHU A
1.1. CrpyxTypy ¥ odopmieHHE JOKYMEHTa YCTAaHABINWBAIOT B COOTBETCTBUHU
¢ 'OCT 19.105-78.
CocrapneHnne HHPOPMAIIMOHHON YacTH (aHHOTALMH U COJICPKAHMS) SIBIISICTCS
00513aTeIIbHBIM.
1.2. PyKOBOJICTBO CHCTEMHOTO IIPOrpaMMHUCTa JI0OJDKHO COJIEPIKATh CIICAYIOIINE
pasziensl:

e  00IIHe cBeIeHUs O MPOrpaMMe;
®  CTPYKTypa IporpaMmbi;

®  HacTpOWKa MPOrpaMMmbl;
170


http://www.rugost.com/index.php?option=com_content&view=article&id=63%3A19503-79&catid=19&sub
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®  [IpOBEpKa IPOrpaMMBbI;
®  JIOTOJHUTEIBHBIC BO3MOKHOCTH;

e  COOOIIEHNS CHCTEMHOMY IIPOTPAMMHUCTY.

B 3aBucuMocTH OT OCOOCHHOCTEH JOKYMEHTBI JOMYCKAeTCs OOBEAUHSTH
OT/IeJIbHBIE Pa3/Ieibl UIIH BBOJUTH HOBBIC.

B 000CHOBaHHBIX  CiIydasX JOMycKaeTcs pasgen  «JlomomHHUTebHbIC
BO3MOKHOCTW» HE MPUBOJIUTh, & B HANMCHOBAHUSIX Pa3/IeiioB OMYCKATh CJIOBO
«IIPOTpaMMay WITH 3aMEHSTh €r0 Ha KHAUMEHOBAHUE MPOrPAMMBI.
(U3menennas pegaxuusi, M3m. Ne 1).

2. COAEPXXAHUE PA3/IEJIOB
2.1. B pazmene «OOmme CBEICHHS O MPOTpaMMe» IODKHA OBITh YKa3aHBI
Ha3HayeHHe W (QYHKIWM [POrpaMMBl W CBEACHHS O TEXHHYCCKHX H
NPOTPaMMHBIX ~ CPEJACTBAaX,  OOECHEUYMBAIOIINX  BBINOJHEHHE  JIAHHOU
MPOrPaMMBI.
2.2. B pazznene «CTpyKTypa NporpaMMbD» JOJDKHBI ObITh NPUBEICHBI CBEICHHS
0 CTPYKTYypE MPOTrpaMMBbl, €¢ COCTABHBIX YaCTSX, O CBSI3AX MEXIY COCTaBHBIMU
YaCTSIMU U O CBS3SIX C IPYTUMH IPOrpaMMaMH.
2.3. B pasznene «Hactpoiika nporpaMMbl» JOJDKHO OBITH HPUBEIECHO OIHMCAHHE
JEHCTBUI MO HACTPOIKE MPOrpaMMbl Ha YCIOBUS KOHKPETHOTO MPUMEHEHHS
(HacTpoiika Ha COCTaB TEXHUYECKUX CPEICTB, BEIOOP (PYHKITHIA U JIp.).
[pu HEOOXOAUMOCTH MIPUBOIAT MOSCHSIOIIE IPUMEPBL.
2.4. B pazaene «[IpoBepka mporpaMmb» JOJDKHBI OBITh NPUBEICHO ONMCAHHE
CII0OCOOOB  NPOBEPKH,  MO3BOJSAIOIIMX  JaTh  OOlIee  3aKiOYeHHE O
PpaboTOCTIOCOOHOCTH MPOTrpaMMBbI (KOHTPOJIBHBIE TPUMEPHI, METOABI MPOTOHA,
Pe3ymbTaThl).
2.5. B paznene «/lonosaHuTe bHBIE BO3MOXKHOCTHY JIOJDKHO OBITH NMPUBEICHO
ONUCaHWE JIOTOJIHUTEIBHBIX pa3/ielioB  (YHKIMOHAIBHBIX BO3MOXKHOCTEH
MPOrpaMMBbI U CIIOCO00B HX BbIOOPA.
2.6. B pazgene «CooOlICHUsI CHCTEMHOMY IPOTPAMMHUCTY» JOJDKHBI OBbITh
yKa3aHbl TEKCThI COOOIICHMH, BBIIABAEMBIX B XOJI€ BBINOJHEHUs] HACTPOUKH,
MPOBEPKH IPOrPaMMBI, a TAKXKE B XOJI€ BBIIOJIHEHHsI IPOTPaMMBI, OIIMCAaHNE UX
COJICp)KaHUSI W JIEUCTBMH, KOTOpbIE HEOOXOJMMO NPENNPUHATH MO STHM
COOOIIECHUSM.
2.7. B npuIIoXKEeHUH K PYKOBOJCTBY CHCTEMHOIO MPOTPAMMHCTa MOTYT OBITh
MPUBEJICHBI JIOTIOJIHUTEIILHBIE MaTEPHaIIBI (ITPUMEPBI, WINTIOCTPAINH, TaOJIUIIbI,
rpaduKy ¥ T.1L.).
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HanmasH, O. I'. KondurypupoBanue u mozpenmpoBanne B cucteme «1C:
Ipennpustae» [DnexTpoHHBIA pecypc] : yueonmk / O. I'. HamsH. —
Mocksa : By3ockuii yuebnuk : UTHOPA-M, 2019. — 417 c. + Hom.
Marepuaist. - Pesxum moctyma: https://new.znanium.com/read?id=327817
— 3ari. ¢ ’sKpaHa.

3p1koB, C. B. IIporpammupoBanuie. OObEKTHO-OPUEHTHPOBAHHBIN MOIXO/
[OnexTponHbIil pecypc] : y4eOHHK M NPAaKTUKYM JUIs aKaJIeMHYECKOTO
6akanaBpuarta / C. B. 3pikoB. — Mocksa : U3natensctBo FOpaiit, 2019. —
155 c. — (bakanasp. Axagemnueckuii kypc). — ISBN 978-5-534-00850-
0. — Pexum moctyma: https://urait.ru/bcode/434106 — 3ar. ¢ 3kpaHa.
Kysnenos, A. C. CuctemHoe mporpaMMHUpOBaHue [ DIEKTPOHHBIN pecypc]

: yuebnoe mocobue / A. C. Kysuenos, U. A. SIkumos, I1. B. IlepecyHbko. -
Kpacuosipek : Cub. penep. yu-t 2018. - 170c. - ISBN 978-5-7638-3885-5.
- Pexxum poctyma: https://new.znanium.com/read?id=342172 — 3arn. c

9KpaHa.
CoxomnoBa, B. B. Pa3paboTka MOOWIBHBIX MPHIIOKCHUN [DIEKTpOHHBII
pecypc] : ydeOHOoe mocoOMe JUIA CpexHero IMpogecCHOHAIBHOTO

obpazosanus / B. B. CokonoBa. — Mocksa : U3aarensctBo FOpaiit, 2019.
— 175 ¢. — (IIpodeccuonanpuoe obpasosanue). — ISBN 978-5-534-
10680-0. — Pexum mocrtyma: https://urait.ru/bcode/431172 — 3arn. ¢
JKpaHa.
larapuna, JI. I'. TexHosnorus pa3pabOTKH MPOrPaMMHOTO OOECIICUCHUS
[Dnexktponnblii pecype] : yuebnoe mocobue / JI. I'. T'arapuna, E. B.
Kokopesa, b. JI. CunopoBa-Bucnanyn ; nox pen. JI. I'. I'arapunoit. —
Mocksa : U] «®OPYM» : UHOPA-M, 2019. — 400 c¢. — Pexum
nocrymna: https://new.znanium.com/read?id=336552 — 3ar1. ¢ 3kpaHa.
Ueptkona, E. A. [IporpaMmMHas unxeHepus. BuzyansHoe MozienupoBaHue
MPOTPAMMHBIX CHCTEM [DJIEKTPOHHBIN pecypc] : ydyeOHHK AJIsl CpeHETro
npodeccronansHoro obpasosanus / E. A. UepTkoBa. — 2-€ U311., HCIIP. U
mon. — MockBa : WsmarensctBo IOpaiit, 2019. — 147 c. —
(ITpodeccuonanbuoe obpazoBanue). — ISBN 978-5-534-09823-5. —
Pexxum moctyma: https://urait.ru/bcode/441255 — 3ari. ¢ skpaHa.
®enoposa, I'. H. Pa3paboTka, BHeApeHHEe W ajanTaius MPOTPaMMHOTO
obecreueHns 0TpacieBOM HAIIPABICHHOCTH [ DJIEKTPOHHBIHN pecypc] : yueol.
nocobue / I'.H. ®enoposa. — M. :KYPC : UH®PA-M, 2019. — 336 c.
(Cpennee IIpodeccuonanproe OOpas3oBanue). - Pexum jgocryma:
https://new.znanium.com/read?id=330691 — 3ar. ¢ 3kpaHa.
Kazapun, O. B. OcHOBBI HH(}OPMAIIMOHHON 0€30TTaCHOCTH: HAICKHOCTD 1
0e30macHOCTh TPOrpaMMHOTO oOecnedeHust [DNEeKTPOHHBII pecypc]
yuebHOe mocobue i cpeanero npodeccronansHoro obpaszosanus / O. B.
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Kazapun, U. b. lllyouncknit. — Mocksa : U3znarensctBo IOpaiit, 2019. —
342 c. — (IlpodeccuonansHoe obpaszoBanue). — ISBN 978-5-534-10671-
8. — Pexxum nocryma: https://urait.ru/bcode/431080 — 3ari. ¢ sxpaHa.
JlonoIHUTeIbHbIe HCTOYHUKH
HanasH, 3. I'. OcHOBHI s3b1Ka nporpammupoBanus 1C 8.3 [DnexTpoHHBIH
pecypce] : yueOnoe mocobue / D. I'. Jlansn. — Mocksa : By3oBckwuii
yueOnuk: MHOPA-M, 2018. — 132 c¢. - Pexum jgocryna:
https://new.znanium.com/read?id=333502 — 3ari1. ¢ 3kpaHa.
CokonoBa, B. B. BrluucnurensHas TexHHKa H HH(OPMaLMOHHBIC
TexHonoruu. Pa3pa0oTka MOOWIBHBIX TPWIOKEHUH [DIIEKTPOHHBIH
pecype] : ydueOHOe mocobme s mpuKiIamHoro OakamaBpuata / B. B.
CokonoBa. — MockBa : UznatensctBo IOpaiit, 2019. — 175 ¢. —
(Yausepcutetet Poccmm). — ISBN 978-5-9916-6525-4. — Pexum
nocryma: https://urait.ru/bcode/433981 — 3aru. ¢ 3kpaHa.
Xopes, II. B. OOBEKTHO-OPHEHTHPOBAHHOE IPOTPAMMHPOBAHUE C
npumepamu Ha C# [DnexTpoHHbIit pecypc] : yue6. nocobue / I1. b. Xopes.
— MockBa : ®OPYM : MH®PA-M, 2019. — 200 c. — (Bricmee
oOpa3oBaHue: Bakanaspuar). - Pexxum JocTyna:
https://new.znanium.com/read?id=339308 — 3aru1. ¢ 3kpaHa.
Uepnakos, Y. B. OcHoBBI nporpaMMupoBaHusi [DIeKTpOHHBIA pecypce] :
y4eOHHK M TPaKTHKYM JUIS CPEeJHEro NpodecCHOHaIILHOTO 00pa3oBaHus /
H. B. Yepmnakos. — Mocksa : U3marensctBo FOpaiit, 2019. — 219 c. —
(ITpodeccuonansuoe odpasosanue). — ISBN 978-5-9916-9984-6. —
Pexxum moctyma: https://urait.ru/bcode/436557 — 3ari. ¢ skpana.

5.®enopoa, I'. H. Pa3paborka, BHeapeHuWe u ajanTamusl MPOTPaMMHOTO

obecrieyeHnst OTpacieBOW HaMpPaBIEHHOCTH [DJIEKTPOHHBIN pecypc] :
yuebHoe nocobue / I'. H. ®enoposa. — M. :KYPC : UHOPA-M, 2019. —
336 c. (Cpemnee IlpodeccmonampHoe OOpa3zoBanme). - PexwnmM moctyma:
https://new.znanium.com/read?id=330691 — 3aru1. ¢ 3kpaHa.

6. XopeB, II. Bb. OOBEKTHO-OPHEHTUPOBAHHOE IPOrPaMMHUPOBAHHE C

npumepamMu Ha C# [OnexkTpoHHBIH pecype] : yueOHoe mocobue / I1. B.
XopeB. — Mocksa : ®POPYM : UHOPA-M, 2019. — 200 c. — Pexum
nocryma: https://new.znanium.com/read?id=339308 — 3ari1. ¢ 3kpaHa.

Bapanosa, E. K. OcHOBBI HHPOpMAITMOHHOHN 0€30MaCHOCTH [ DIEKTPOHHBII
pecypc] : yuebnuk / E. K. bapanosa, A. B. babam. - Mocksa : PUOP:
NH®PA-M, 2019. - 202 c. - (Cpennee npodeccuonanbHoe 0OpazoBaHue).
- Pexxurm mocryma: https://new.znanium.com/read?id=339532 — 3aru. ¢

dKpaHa.
Kazapun, O. B. HagexHocTb 11 6€3011aCHOCTB IIPOTPaMMHOT0 00€CIIedeHHUS
[OnexTpoHHBIE pecypc] : ydeOHOoe mocoOue st OakamaBpuara u

maructpatypsl / O. B. Kazapun, U. b. UlyOunckuii. — Mocksa :
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10.

11.

12.

WznmatensctBo HOpaiit, 2019. — 342 c¢. — (bakanasp 1 maructp. Momyib).
— ISBN 978-5-534-05142-1. — Pexxum JIOCTyTIA!
https://www.urait.ru/bcode/441287 — 3ari. ¢ 3kpana.
larapuna, JI. T'. Pa3paboTka W dKCIulyaTanus aBTOMAaTH3WPOBAHHBIX
MH()OPMAMOHHBIX CHCTEM [DIEKTPOHHBIN pecypc] : y4el. mocobue / JLT.
T'arapuna. — Mocksa : Ul «©OPYM» : UHOPA-M, 2019. — 384 c. —
(Cpennee mnpodeccuoHanbHOe oOpa3oBaHue). - Pexum  mocryma:
https://new.znanium.com/read?id=333679 — 3ar. ¢ 3kpaHa.
MapxkuH, A. B. [Iporpammuposanue Ha SQL B 2 4. Hacts 1 [IneKTpOHHBIN
pecypce] : yIeOHHK W MPakTHKYM [Uig By30B / A. B. Mapkun. — 2-e u3z.,
nepepad. u gon. — Mocksa : M3matensctBo FOpaiit, 2019. — 403 c. —
(Boicuiee oopazoBanue). — ISBN 978-5-534-12256-5. — Pesxxum moctyna:
https://urait.ru/bcode/447115 — 3ar. ¢ 3xkpaHa.
Mapxkus, A. B. IlporpammupoBanne Ha SQL B 2 4. YacTs 2 [D11eKTpOHHBIN
pecypce] : yIeOHHK W MPakTHKYM Uid By30B / A. B. Mapkun. — 2-e u3z.,
ucnp. u gon. — Mocksa : WzngarensctBo Opaiit, 2019. — 340 c. —
(Bricuiee oopazoBanue). — ISBN 978-5-534-12258-9. — Pexxum nocryma:
https://urait.ru/bcode/448191 — 3ar. ¢ skpaHa.
Maptumus, C. A. ba3sl nanusix. [Ipaktudeckoe npumenerne CYB SQL
nu NoSQL-tuna 1y nNpoeKTHpoBaHMs HWH(POPMALMOHHBIX CHCTEM
[DnexTponnsiii pecypce] : yueb. mocobue / C. A. Maptummn, B. JL.
Cumonos, M. B. Xpamuenko. — Mocksa : U] «®OPYM» : UHOPA-M,
2019. — 368 c. — (Bricmee oOpazoBanme: bakamaBpmar). - Pexum
nocrymna: https://new.znanium.com/read?id=333330 — 3ar. ¢ 3kpaHa.
HNuTepHeT-pecypcsl
1. HWatynt HanmoHanpHBIH OTKPBITBIA YHHBEpPCHTET Kypc OCHOBEHI
pa3pabOTKN MPWIIOKEHUH AJIs1 MOOMJIBHBIX YCTPONCTB Ha IutaThopme
Windows Phone
2. HWarynt HannoHanbHEI OTKPBITEIA YHUBEPCUTET Kypc AcceMOuep B
Linux JUIst MIPOrpaMMUCTOB Ha Cc
https://wwuw.intuit.ru/studies/courses/3537/779/info
3. Wuarynt HaumoHanbHBIM OTKPBITBIA yHHBepcUTeT Kypc OCHOBBI

TECTUPOBAHUA IIPOrpaMMHOI0O obecrieueHus
https://www.intuit.ru/studies/professional retraining/941/courses/48/i
nfo

4. Wuatynr HanuoHanbHBIN OTKPBITHIA yHUBEpcuTeT Kypc S3pik UML 2
B aHaNM3€ WM MPOEKTHPOBAHWU INIPOTPaMMHBIX CHCTeM M Om3Hec-
mporieccoB  [OnekTpoHHBI  pecypc]. —  Pexum  gocryma:
http://www.intuit.ru/studies/courses/480/336/info, cBoboaHbIH.— 3ar.
¢ okpaHa. 3. pyc.3.3 VYdeOHO-MeTomMuecKkoe oOOecredeHue
CaMOCTOSATENILHOM PabOThI 00yJaIOINXCS
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10.

Huryur HanunonaneHeiii OTKPBITHIN YHUBEPCHUTET Kypc
[poekTupoBanue uHpOpMaIHOHHBIX cucTeM B Microsoft SQL Server
2008 u Visual Studio 2008 [DnekTpoHHsIii pecypc]. — Pesxum qocTyma:
http://www.intuit.ru/studies/courses/502/358/info, cBo6oubI#A.— 3ari.
¢ ’KpaHa. 3. pyc.

WHTYUT — HaUMOHANBHBIA OTKPBITHIA YHHBEPCHTET. [DIIEKTPOHHBIH
pecypc]. AnmunuctpupoBanue MySQL — Pexum gocryma:
https://www.intuit.ru/studies/courses/989/165/info,  cBoGoaHbIi. —
3arm. ¢ skpana. 3. pyc.

WHTYUT — HalMOHAJBHBIH OTKPBITBIA YHHBEPCHUTET. [DIEKTPOHHBIN
pecypc]. PaspaboTka u 3amuta 6a3 manHeix B Microsoft SQL Server
2005 — Pexnm JIOCTyTa:
https://www.intuit.ru/studies/courses/1141/263/info, cBoOomHBIH. —
3arz. ¢ skpana. f3. pyc.

IIpaktuueckoe BrnaaeHue s3blkoM SQL.[DnekTpoHHbBI pecypc]. —
Pexxum nocryma: http://www.sql-ex.ru, cBoboaHbIil.— 3ari. ¢ skpaHa.
SI3. pyc.

Wutynr HanuoHanbHBIM OTKPBITBIM yHMBEPCUTET Kypc MeTtoasl u
CPEICTBa HMHXKCHEPUHU IMPOTPAMMHOIO oOecredyeHus [DIeKTPOHHBIH
pecypc]. - Pesxxum JIOCTyTIA!
https://www.intuit.ru/studies/courses/2190/237/info, ~ cBoGoxHBIH.—
3arz. ¢ akpana. f3. pyc.

Wuryur HanuoHanbHbIA OTKpBITBIA yHUBepcuTeT Kypc [Ipouecchl
aHanM3a W yhpaBleHus puckamMu B obnactu UT [DnexkTpoHHBIH
pecypc]. - Pexxum JIOCTyTIA!
https://www.intuit.ru/studies/courses/3506/748/info, CBOOOTHBIN.—
3ar. ¢ skpana. f3. pyc.
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