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AHHOTAIMSA

Texct pabotsl: 24 ctp., 17 puc., 6 HCTOUHUKOB.

ens paboThl — pa3paboTka MPWIOKEHUS, MO3BOJISIONIETO MOJIH30BATEIIO
BBITIOJHATH JJaOOpaTOpHbBIE pabOThI MO (UBHKE.

B pesynbrare ObL10 pa3zpaboTaHO MPHIOKEHUE, B KOTOPOM peaIn30BaHa
BO3MOXKHOCTh BBITIOJIHEHUSI 3apaHee JI00ABJICHHBIX JabOpaTOpPHBIX paboT U3
IIKOJILHOTO Kypca. B MpHIOKeHWH TMNPUCYTCTBYET BO3MOXKHOCTH 3allOJHEHUS
OCHOBHBIX IapaMeTpoB pabOThl, TAKUX KakK: TeMa, IIeJib, 000pYyJOBaHUE, a TaKkKe
noOaBleHUE CAeNaHHBIX u3MepeHui. [IpunokeHue MO3BONSIET TOIH30BATENIO B
paMKax BBIIIOJIHEHHs JIA0OpAaTOpPHBIX pabOT CTpouTh Tpaduku. Pe3ynbrare
BBITIOJIHEHUS JIaOOPAaTOPHBIX PabOT MOTYT OBITh coxpaHeHsl B ¢opmare HTML s

JALHEHIIET0 BO3MOXKHOTO IpeoOpa3zoBanus B Pdf.
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BBEJAEHHUE

[{enpro paboTHI ABIISIETCS pa3paboTKa MPOrpPaMMHOTO IPOAYKTA, TO3BOJISIFOIIETO
MOJIb30BATEIIO BBIMOIHATD J1a00paTOpHbIe pabOTHI MO TUCIUILINHE «(PU3UKAY.

B xope BeimonHeHNs paboThl HEOOXOAUMO:

- M3YYUTh 00BEKTHO-OPHUEHTUPOBAHHBIH sI3bIK CH#.

— U3y4nuTh cpeay paspadotku Visual Studio 2019.

— OTIPEICTUTh CTPYKTYPY pa3zpabaTbiBacMON IPOrPaMMBI.

— pa3paboTaTh HHTEPPEIC MPOTrPaMMEI.

- pa3paboTaTh MaTeMaTHYECKH aqTOPUTM IS KOPPEKTHOTO TTOCTPOCHUS
rpaduKoB.

— IPOU3BECTU OTIAAKYy M TECTHPOBAHUE pa3pabOTAHHOTO MPOTrPaMMHOIO
IPOAYKTA.

[IpakTuueckass 3HAaYUMOCTh TMPOEKTa 3aKIOYaeTcss B LHUPpPOBU3AIUU
oOpazoBaTenpHOr0 mpoiiecca s oOydvaromuxcsa 1mkodl U BY3o. BHenpenwue
CO3/IaHHOTO IPOrPaMMHOr0 TMPOAYKTa IO3BOJIUT PAaIlMOHAIU3UPOBATH BpeEMs
y4eOHOTO TpoIecca, YMPOCTUTH MPOLEAYPY CO3[aHUS OTYETOB O BBIMOJHEHHBIX

pabotax, yHu(DHUIMPOBATH CTPYKTYPY OTYETA.



Pa3paboTka NporpaMMHOro NMpoayKTa

B kadectBe cpencTBa MPOrpaMMHON pealu3alud s pa3paboTKu
MIPWIOKEHUST BBIOPAH SI3BIK 0OBEKTHO-OPUEHTUPOBAHHOTO TporpamMmmupoBanus C# c
ucnoins3oBanueM ¢peiimBopka .NET u umcmnonb3oBanrem unrepdeiica winforms. B
KauecTBe cpenbl pa3paborku Oblia BbeiOpana Visual Studio 2019. Beidop
BBIIICYTIOMSHYTOW TEXHOJOTHH OOYCJIOBIICH CIEAYIOIIUMHU MPEUMYIIECTBAMH TEpPE
KOHKypeHTamu!®:

— Tloanep:kka HeCcKOJbKHX $3bIKOB. OCHOBOW T1aTGopMbl SBISETCS
obmiesi3pikoBast cpena ucnomHenuss Common Language Runtime (CLR), Gimaronaps
yemy .NET nonnepxuBaeT HeCKoIbKO s13bIKOB: Hapsay ¢ C# ato takke VB.NET, C++,
F#.

— KpoccninardpopMmennoctb — (PpeiMBOpK TMO3BOJSET MOMAJIEPKUBATH
NPUJIOKEHHUS Ha caMbIX pasHbIx miaTdopmax: Windows, Linux, MacOS.

—  VYanooublii meHemkep nakeroB NUGet — mucneryep makeToB MO3BOJISIET
NuGet mo3BossieT pa3paboTUNKaM UCIIOJIb30BaTh MHOKECTBO MOJIE3HBIX OMOIMOTEK B
CBOMX MPOEKTaX.

— ABTOMaTH4Yeckasi padora ¢ mamMATbIO — B oTianmumm oT C++, C#
aBTOMATHUYECKH OYHMIIAET NaMATh O1arogaps obuiesssikosoii cpene CLRIZ,

Bri6op skcmopra nmanaeix B HTML o00ycnoBieH mpocThiM U JOCTYITHBIM
pPETAKTUPOBAHUEM B JIFOOOM TEKCTOBOM PEIAKTOPE.

[TporpaMMHY10 CTPYKTYPY MOXKHO MPEICTABUTH TAKUM 00pa3oM.

1. IToctpoenue obmiero uurepdeiica.

2. Co3maHue cpenmbl IS BBIMIOJHEHUS JAaOOpaTOpHON pabOThI Ha TpPUMEpE

paboThI MO onpeieTeHUI0 KO PUIneHTa TpeHusl.

2.1. Coznanue rpadudeckoro uaTepdeiica cpebl.

2.2. Co3nanue (aiina ¢ pacmuperuem .lab.

2.3. IlocTpoenue rpaukoB U OTMETKA IOBEPUTEIILHBIX HHTEPBAJIOB HA OCU

KOOpPAWHAT.



2.4. [loctpoenne  rpaduka  mpsIMOM  MPOMOPLUOHATIBLHOCTH  Yepes
JIOBEPUTEIbHBIC HUHTEPBAJIBI.
2.5. Co3ganne HTML ma6iioHa 1 €ro 3KCIoprT.
3. Co3naHue MHCTPYMEHTOB J1JIs1 BBIIIOJIHEHUS 1a00paTOPHBIX padoT.
3.1. 3anuce HaHHBIX.

3.2. IlocTpoeHune COOTBETCTBEHHBIX IPa(pUKOB.
IIporpaMmMHasi CTpyKTYpa
IHocTpoenne o0urero uaTepdeiica NporpaMmal

[Tporpammubie kommonenTsl Visual Studio mo3BonsroT cTpouTh rpadudeckuii
uHTepdeiic NpsIMO BHYTPUM HHTEIPUPOBAHHON cpenbl pa3paborku. IlocTpoeHwue

OCHOBHOTO OKHa ¢ ucnoib3oBanue Visual Studio mpencraBneHo Ha pucyHke 1.

Caoictea
LabWork e
EL O F p
Design
LabWork

OrkpaiT cTapyto paBoty

MHCTRyMenTSI

LabWork
False

(ControlBindings)

Font

BAEHUA,

& LabWork « ' master

Pucynok 1 — IToctpoeHre OCHOBHOTO OKHa

Ha ocHOBHOM OKHE IpeICcTaB/ICHbI clieAyrommue deMeHTsl. ComboBoX,

Button.



DOnement ComboBOX mo3BojsieT MONB30BATENI0  BBHIOpAaTh OJMH U3
MPE/VIOKEHHBIX BapUAHTOB JIabOpaTOpHOM paboThl 1 BhINIoHEHU. [lociae BeiOopa
BapuaHTa pabOTHI TOJIB30BATENh TOMAIaeT B HHTEPGEHC BBHITTOHEHHS 1a00paTOPHOM
paboThI, MpeICTaBICHHBIN Ha pUCYHKE 2. Eciiu nmoJib30BaTeb X04eT OTKPHITh CTapyIO
paboTy, OH ONAAAET B CTAHJAPTHBIN TPOBOJIHUK, IPECTABICHHBIN HA PUCYHKE 3.

OTKkphITHE TPOBOJHHKA pean3oBaHo ¢ momotibio SaveFileDialog.

o¥ Cuna tpermn

OcrosHan nHbopMaLma

Hassanwe naboparopHoi paboTbl

Jxcnepument N1
dammnuna

PacueTsl

rpynna

Ixcnepument Ne2

Uens pabotsl O6opypoBanne BuiBog,

Sxcniopr 8 HTML

Coxpanure B rna@Hoe mewio

Pucynox 2 — WnTepdeiic BeimoaHeHUs 1a00paTOpHOM paboThI



= OtkpbiTHe

<« 4+ & > JtoT KomnbloTEp
Ynopaaounts ~

Mankw (7
>t BhicTpbIi gocTyn (7)

) JlokyMeHThI
OneDrive - Personal

.E.i\ 3TOT KOMMbIOTEP

3arpysku M306paxeHus
éw\ CeTb

Ob6beMHble 06beKThbI

- My3blka
Pabounii cton
o

* YctpoiictBa 1 avckum (1)

Pucynok 3 — HnuTepdeiic BeiOOpa (aitna

Co3nanue rpaguueckoro uarepdeiica cpeabl

B kauecTBe mnpumepa co3gaHusi cpenbl ISl BBINOJHEHUs padoThl ObLIa

paccMoTpeHa paboTy IO ONPEACIICHUIO KO3 GUITMEHTA TPCHUSI.
Nutepderic cocTouT U3 Tpex 00acTeid, KOTOpbIe TTOKa3aHbl HA PUCYHKE 4:

1. HaBurauus no cpeje BbIIOJHEHUS Ja00paTOpHON pabOThI
2. Unrepdeiic BHECEHUS 1 OTOOpaXKEHUS JaHHBIX
3. OkHO 117151 paboTHI ¢ (haitsiom
O6nacth 2 peanusoBaHa mocpeacTBoMm cospanus UserControl®®! mms kasknoit
OTACNBHON 3amauyn. HaBuramuss Mexay OKHAMH peali30BaHa IOCPEICTBOM

BBIKJIFOYEHHUS BUAMMOCTH BCEX OCTaJIbHBIX HHTEP(EHCOB KPOME BEIOPAHHOTO.



off Cina tpenn

OcHoBHaR MHGOPMALIMA -
s | Haasanne na6opatoproii paGorot

Ikenepument N2T
‘Damnnna

Pacuets!

Lens pabotsi O6opyaoBanune BuiBopg,

CoxpanmTe B rnaBHOE MeHIo 3xenopt 8 HTML

Skcnepument No2

Pucynok 4 — MuTepdeiic BeInoaHeHUs: paboThI

Jlist ohopmIieHHs] TUTYJIBHOTO JIUCTA Ja0OPAaTOPHOU pabOThl HAM HYKHO

pc€aan30BaTh BO3BMOXXHOCTH BBOJIA CICAYIOIHUX IIapaMETPOB B I10JIA.

— @amunus.

— Kiacc.

— HazBanue.

— Ienb paboTHL.
— OO6opynoBaHue.

— BriBos.

¥ Cuna tpenna - o X

Hazsanune naboparopHoi pabotbl

OcHOBHaR MHPOPMALKA

Skcnepumenrt N1

Pacuetsl

IkcnepumeHt N22

Uens paborni O6opypoBanne Buisop

Sxcnopr & HTML

CoxpanuTs B ragkoe Mexio

Pucynok 5 — MnTepdeiic 3anoiHeHnst TUTYIbHOTO JIUCTA



Wutepdeiic 3amoigHeHHs THUTYJIBHOIO JIMHCTA peaii30BaH IOCPEACTBOM
[IOMEIIEHNS Ha 001acTh HECKONBKHX 1exXtBOX m g 3amoiHeHus HEOOXOIMMBIX
JTAHHBIX. PacrofioyKeHne JTaHHBIX JJIEMEHTOB MMOKa3aHO Ha pucyHKe 5. s mo0bix
71a00paToOpHbIX paboT wuHTepdelic 3amoJHEHUS THUTYJIBHOIO JIMCTa pealn30BaH
OJIMHAKOBO.

[MIpu peanmuszanmu uHTepdeiica aI1 BHECEHHsS MaHHBIX BOCIOIB30BAJICS
crnenyronmmmu  snementamu:  OXxyPlot.Plotview!™, DataGridView. Jlns Beenenus
JaHHBIX Ucnonib3oBai TextBoX. Jlanusiii naTepdeiic mpeactanieH Ha pucynke 6. [pu
BBEJCHUU JAaHHBIX pealn30BaHa (QYHKIMS IPOBEPKH KOJIMYECTBA 3HAKOB,
COOTBETCTBCHHO IIPH BBOJE JaHHBIX IPOUCXOJUT IPOBEPKA U aBTOMATHUECKOE
UCIpaBJICHNE BBEACHHBIX JaHHBIX. [IpM OTCYTCTBMH MaHHBIX IMOSBJISCTCS OIIHOKA,
KOTOpasi COOOINaeT IOJb30BaTeII0 00 OTCYTCTBUU HAHHBIX. TE€KCT M BHI OIIMOKH
MOKHO yBHAETh Ha pucyHke 7. Ilamenp mpocmorpa rpaduka MMO3BOJISIET AeaaTh
MacITabupOBaHUE KOJIECHKOM MBIIIH B pealbHOM BPEMEHH, IS TOTO YTOOBI YBUICTD
IOJIHBIN rpadHK HYJHO Ha)KaTh JBa pa3a Ha KOJIECHKO MBIIIK. TaK ke A1 HaBUTalliK
no rpaduky TpeOyeTcs ABUIaTh 3aKaTyl0 MPaBYI0 KHOMKY MBIIIM [0 CHCTEME

KOOPAUHAT.

na 3 ™
LloBaBHTs umepenite
FocTpomTs rpapuk

Repeso

8 rashoe wewio Jrcnopr 8 HTML

Pucynok 6 — MnaTepdeiic BHECEHUS JaHHBIX

9



Owwnbka X

BeeaunTe cuNy HOpPManbHOW peakLmMy Onopbl, CUAY TPEHNUA U
NOrpPeLHOCTb

OK

Pucynok 7 — OmnOka npu BBEJIGHUM JTAHHBIX

JIns. OUEHKH MOTPEHIHOCTEN KOCBEHHBIX M3MEPEHHN MOXHO HCIOJIb30BATh
MeToJ| TpaHull. B 3ToM ciydae ¢ moMouipio (opmylibl, IO KOTOPON BBIYUCISIOT
BEJIMUMHY [, HAXOAAT €€ MUHUMAJIbHOE 3HAYCHUE [Li;, U1 MAKCUMAIIBHOE 3HAYCHUE

Wmax C© YYETOM IMOTPEIIHOCTEH HW3MEpeHUH BceX Beau4uH. Torma abcoJroTHas

. —tmi Hmaxt Pmi
MOTPEIIHOCTh M3MEPEHHH A = M, a cpejiHEe 3HAYEHHE [l = w

dopmyiiel ipeoOpa3yroTcs B KapTHHKY ¢ momoribto makera WpfMath. B kome
MPUCYTCTBYET (popMyJia, HamucaHHas Ha s3bIKe pa3MeTku - LaTeX, mo Haxartuio
OJTHOW KHOTIKY TIPOTpaMMa cama HaXOJUT MUHHUMAJIbHOE U MAaKCUMAIIbHOE 3HAUCHUE,
MoClie Yero YCHEmHO OTOOpa)kaeT TOJIh30BATENI0 BBEACHHBIE M TOCUYUTAHHBIC

3HaueHus BesieunH. OUHANBHBIN pacueT MOKHO YBUETh Ha pUCYHKE 8.

10



Tpov3BecTH pacveTsl

Ap = Hmar = Hmin

0,19 0,14
- 2

0,194+ 0,14
Pavg = ——5

= 0,165 Ap

= 0,025

Pucynok 8 — HUutepdeiic pacueron

€=
“0,165

0,025
— =15 %

B IMOCJIICOAHCM OKCIICPUMCHTC O6’b€,[[I/IHI/IJ'I OKHO BBOJa AJAaHHBIX WM OKHO

pacdeToB, TexHoJorus Takas xe. CoznaHHbIi HHTEp(Eic IpecTaBlieH Ha pUCyHKe 9.

PeanuzoBana ¢yHkims cOpoca 3HaYEHUM ISl IOBTOPHOTO pacueTa, mepes TeM Kak

MIPOU3BECTU pacueT TpeOyeTcs yCTAaHOBUTH JAaHHbIC, B MPOTHUBHOM cllydyae Oyjaer

nokasaHa ommoka. Bun ommOku npeacrasieH Ha pucyHke 10.

1= (50,0 £0,1), cm

h = (10,0  0,1), cm

Ap
— 4 100%
m

10,1

j=10,2140,01
7\_[”{
70,21

« 100% == 5%

Pucynok 9 — UnTepdeiic BToporo sxcrepumMeHTa

11




Owwnbka X

@ I:':l,EiHHI:;IE' HE YCTaHOBJ/IEHDI

OK

Pucynok 10 — JlemoHcTpanus ommoku
Peanm3anus o0OMeHna undopmanuei

s ynoGHo# nepegaun 1abopaTOpHBIX pabOT YUUTENIO MO0 JII0OOMY
JPyroMy 4YeI0BeKy ObLIO PeaJTM30BaHO CIICIHabHOE pacimpenus ¢aiina .lab.
CoznmaHHOE pacmpeHue ObII0 Co3aH0 Ha OCHOBE (hopmata oOMeHa gaHHBIX JSON
JUTsl yTOOHOTO YTEHUS U 3anucu JaHHbIX. [Ipumepnsiit Bus (aiina c pabotoi

Mpe/ICTaBlieH Ha pucyHke 11.
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"WorkName™: "Force_tr",
"FirstName": "Hwukonau",
"LastName": "Hedepos",
"Group": "l1leul",
"Name": "OnpepeneHue kKoadduueHTa TpeHua",
"Aim": "Uenb",
"Equipment”: "O6bopynosaHue",
"Dim": [
{

"Pogr N": 0.07,
"Pogr F": 0.07,
"Type road": "[llepeBo"”,
"Number": "1",
"Normal reaction": "1,60 * 0,07",
"Normal reaction graph”: 1.6,
"Force": "0,20 t 0,07",
"Force graph": 0.2,
"Context™: null
}s

,

]J

"Length": "50,00",
"Height": "10,00",
"LengthPogr": "0,07",
"HeightPogr": "@,07"

Pucynok 11 — Ilpumep daiina .lab

UreHne © 3amKMch JAHHBIX peaJM30BaHa C TOMOIIBI0  OHOJHOTEKH
Newtonsoft.Json. ®aiin oTkpbiBaeTcs ¢ momoripio openFileDialog, mocie mpourenus

JaHHBIX, OHH 3aHOCATCA B ITPHIIOKCHHUC.

13



ITocTpoenne rpapukoB M 0OTMETKA I0BEPUTEIbHBIX HHTEPBAJIOB HA OCH

KOOPAUHAT

Jlns moctpoeHuss u oToOpakeHus: rpadukoB ObLla BbIOpaHa OMOIHOTEKA
OxyPlot. I'paduk otobOpakaercs Ha OXxyPlot.PlotView. [Ipu HaxkaTHX KHOIIKH
«/loGaBuTh M3MepeHus» pHUCYHOK 12 B okHE mpocMoTpa rpaduka aBTOMATHUECKU
CTPOUTCS JTOBEPUTEIbHBI WHTEPBajJ, COOTBETCTBYIOIIMA BBEICHHBIM 3HAYCHUSAM
buzndeckux BenmwuuH. J[ms TOro d9TOOBI OTMETHUTH JOBEPHUTEIBHBIM WHTEPBA,

nporpamMma CUMTacT KOOPAMHATHI 8 ToueK U Jo0aBisieT ux B ScatterSeries.

Cuna HopmMmaneHoW peaxumm onopel N, H
cana pemnn £, 1

MocrponTs rpadunk

Cuna HOpManbHOK
Bua nosepxHocTk Yucno rpyzos peakumny onopel N, Cwna Tpexna F, H
H

» 1 1,60 £ 0,07 0,20 + 0,07
Aepeso 2 260 + 007 0,40 + 0,07
fepeso 3 3,60 + 007 0,60 £ 0,07

Pucynoxk 12 — JloBepuTenbHbIA HHTEPBAIBI HA OCH KOOPAMHAT.

IHocTpoenne rpaguxa npsiMoi NPONOPUMOHAIBLHOCTH, POXOASILICH Yepe3 Bce
JA0BepUTEIbHbIE HHTEPBAJIbI

Jliist moctpoenust rpaduka MpsSMOil MPOMOPIUOHATBHOCTH Y = kX HaM HYKHO

OTpEeAeNuTh Takoh Kod(uimeHT k ¢ KOTopeiM TpsiMasi OyIeT MPOXOIUThH Yepe3 Bce

JIOBEpUTENbHBIE HHTEPBAJIbI, KOTOPbIE ObUIM OTMEUEHBI Ha rpaduke. [ peanuzanuu
JTAHHOT'O TMOCTPOEHUS ObLT pa3paboTaH CICIYIOMIUN AITOPUTM.

1. Beruucnutrh kodphunmueHT k npsmoit, KoTopas MPOXOJUT Yepe3 IMPaByro

HIDKHIOIO TOYKY JOBEpPUTENbHOr0 HHTepBajia. [loBTOpuTh aeWcTBUS IS

Ka)XJIOTO JIOBEPUTEIIBHOTO MHTepBajia. J[06aBuTh B criucok A.

14



2. Bprauciauts kodpdunuent k qis npsmoit y = kx, Kotopas IpOXOJIUT Yepes
JIEBYIO0 BEPXHIOIO TOUKY JIOBEPUTEIBHOTO MHTEpBajia. [loBToputh AeiicTBuUs
JUTSL KaXKA0r0 TOBEPUTENIBHOIO HHTEpBajia. Jo0aBuTh B crincok B.

3. Haiitu makcumanbHbIi K03 UIMEHT k4 U3 crincka A, HalTH MUHUMAaJIbHBIN
koddumuent k, u3 crimcka B.

4. Haitftu cpennee apudmerndyeckoe s k; U k,. DTO U €CTb HCKOMBIi
ko3 dunmreHT k.

5. Ioctpouts mpsimyo y = kx.

[Ipsimbie y = kx ¢ koaddurmentamu k, u k, npencrapieHsl Ha pucyHke 13.

Pucynoxk 13 — Haxoxxnenue nByx ko3pduimeHTon k
Cozpanne HTML ma0Ji0Ha ¥ ero 3KCnopTt

Jlnsg BbIBOAa BBeAeHHOW HH(pOpMmanuu ObUla pealn30BaHa BO3MOXKHOCTD
nosryderust kKoneunoro HTML ¢aiina co Bcemu manHbIMAU.
Jliis peanu3aruy JaHHON (PYHKIIMU HY>KHO OBLIIO BBITIOJTHUTH CIIEAYIOIIUE IIaru:
1. Cozmare HTML ma6oH ¢ ucronp30BaHuEeM TEKCTOBOTO MIa0I0HU3aTOpa
jinja2.
2. CoOpath naHHble U3 pabOThl, CO3/1aTh KAPTUHKHU I'PadUKOB.

3. TloxcTaBuTh JaHHBIE B IA0JIOH, HeHonb3ys naker DotLiquid®!,
15



[Maketrsr Visual Studio mospossitor yao06HO co3maBate HTML  daiiisi,

nporecc moctpoenus HTML mabGiona moxHO yBUIETh Ha pucyHke 14.

D ®oin  Mpomxa Ban Gt Mposxr Céopka Owmamxe ®opwer Tabmwuz  Tecr Awanws  Cpeacrsa  Pocumpewnn  Okwo  Cripeska P LabWork 1] - o0 x
Q- B Release = Any CPU - B Labwork * 4 [@ - <Bopoenswitc + ||| 3ar0n0801 - | (pasmep~ |B| 1 U A g8 S v % | Live Share &
I Patora.lab: Tangens.cs Tangens.cs [Design] Force work cs [Design] - & 5?

+ 3

3 src="https: ax.org/mathiax/latest /Mathlax. js?config=TeX-AMS-MML_HTMLorMML"> ]
) <fscripts T
18 </heads Bz
> g

< amily: Bahnschrift; text-align: center; font-weight: bold"»>NabapoTopHar pabora</hl> H

< Bahnschrift; text-align: center ht: bold">{{labname}}</h2> :

<di v$

rift; width: 188%; font-size: 25px;"> H

< 328px; height: 38Bpx; margin-right: 18@px;">lens pabotu: {{aim}}</div> 1

<l 328px; height: 386px; margin-right: 189px; ">Oopynosawne: {{equipment}}</div> H
<div sty th: 328px; height: 306px; ">Paboty swnanwun: {{firstname}} {{lastname}} 9
{{eroup})e/divs -

</div> g

fdiv> 4

<div style="font-family: Bahnschrift; width: 188%; margin-top:148px; font-size: 4Spx;"» ¥
TeopuTHuecKoe 060CHOBaHME 2
<table style="border: 3px solid #000880; width:100%; height: 988px;"> i
H

Crp 12 ComeB1  Npobens  CRIF

100% - @ Mpabrew se Haiaens.

PeaynbTaThbl U3MepeHuit

Bin nosepxrocTH Uncno rpyaos Cyna HopMansHoi peaxiuk onopel N, H Cuna Tpenss F, H

{{values Force}}

{{values Type_road}} {{values Number}}

& Kowcrpyxrop | @ Pasaennrs | © Moxoassii koa

B P Bsegure saecs Texcr a1 noucka

Pucynox 14 — Cosznanne HTML daiinos B cpene pazpadotku Visual Studio

[Tocne cbopa maHHBIX, C MOMOIIBI0 MeTona Render mosk3oBaTens MOIydaeT
KOHEYHBIN (ait.
TecTupoBaHue NPOrpaMMHOIO MPOAYKTA
[locne pa3paboTKM W OTJIAAKKM MPOrpamMMbl OBLJIO MPHUHITO pELICHUE
MPOTECTUPOBATH CO3/IaHHBIN MPOAYKT Ha TPyIIe YYEHUKOB MKOJIbI Nel517. Yuenuku
9 kimacca ¢ pu3NKO-MaTEeMaTHYECKUM MPOGUIIEM BBITTOIHSIN JTaOOPaTOPHYIO paboTy
1o onpeaeneHnto ko3ppuuuenrta tpenus. [Ipu TecTupoBaHUy MPOIYKTa y4acTBOBAJIO

13 yenoBek, B Ka4ECTBE MEPCOHATBHOTO KOMIBIOTEpA ObLT HCTIOIB30BaH HOYTOYK — HP

ProBook co crienyromuMu XapakKTepuCTHKaMHU:

— Intel Core i7-6500;
— 8I'b O3Y;
Windows 10;

— Munumym 500MB cBo60AHOTO MecTa Ha AKECTKOM JTUCKE.
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Ha pucynkax 15 m 16 MOXHO YBHUAETH MPOILIECC BBINOJIHEHUS PaOOTHI.

=y
= "

Pucynox 16 — Brinonaenue paboThl yueHUKaMU

B xone npoBeneHus paboThl HE MOSBUIOCh HU OJHOW KPUTUUECKOUN OIIMOKH,
KOTOpasi TpHBeia K 3aBEpIICHUI0 TporpamMMbl. B Xoje HCOBITaHUM ITporpamma

I0Ka3ajga BBICOKOE OBICTPOAECHCTBHE M HM3KYIO PECYpPCHYIO MOTpeOHOCTb. Tak xe
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IIOoCJIC YCIICHIHOI'O IIPOBCACHHA YPOKa YUYCHHKAM OBLII0 MMPCAIOKEHO

aHKeTy oOpaTHOM CBsI3U, KOTOpas MpejcTaBieHa Ha pucyHke 17

OueHuTe Balle B3aMMOAENCTBME C NpunoXeHnemM LabWork *

1 2 3 4 5

O4eHb He ygobHO O O O O O MakcumanbHo yao6HO

Mcnonb3oBaHHOE NPUNOXeHWe YCKOPWMNO NpoUeCC BbINONHEHWMA paﬁo'rb\

O na

CKopee Aaa, 4HeM Het

Ckopee HeT, 4eM Jla

O
O 3aTpyAHAKCH OTBETUTD
O
O

Het

MHe 6b1n10 Nerko NCNonb3oBaTh npunoxeHne

O 2o

CKopee aa, 4Hem HeT

Ckopee HeT, 4eM Jia

O
O 3aTpyfHAOCh OTBETUTD
O
O

Het

MHe BbIN0 NOHATHO Kak paboTaTh C NPUAOKEHNEM

Na

CKopee aa, 4Hem HeT

Ckopee HeT, 4eM Ja

Het

O
O
(O 3atpyansiocs oTseTHTL
O
O

Pucynok 17 — Ankera 3anoigHeHus

3aIlOJIHUTDH

Bcero ankety 3anonauiio 10 yueHUKOB, mociie 00pabOTKU MOTYyUYEHHBIX JAHHBIX

MTOJTy4HJI CJIIEAYIOLIHUE PE3YIIbTATHI:
18



— 100% ompoIIeHHBIX MOJOXKUTEIBPHO OICHWIA OIBIT B3aMMOJEUCTBHS C
CO3/IaHHBIM NPOTrPAMMHBIM IPOAYKTOM.

— 90% oOmnpoILIEHHBIX CYUTAIOT, YTO MPOrPAMMHBIN MPOAYKT CYIIECTBEHHO
YCKOPSIET MPOIIECC BBHITTOJIHEHUS JTa0OPAaTOPHBIX padoT.

— 80% onpoIIeHHBIX CYUTAIOT, YTO CO3/IaHHBIN MPOLYKT JIETKO UCIOJIb30BATh.

— 90% OmpOIIEHHBIX HE HUCHOBITBIBAIM TPOOJIEM C  HCIOJIB30BAHUEM
IPOrpaMMHOro npoaykra, y 10% onpoIieHHbIX BO3HUKIM TPYIHOCTH IIpU
UCITOJIb30BAaHUU MTPUIIOKEHUS.

[locne mpoBeneHus aHalW3a MOJYYEHHBIX JaHHBIX Obla IOJy4YeHa
peLeH3us OT MPENnoAaBaTelsl Ha CO3JaHHbIM TPOrPpaMMHBIN NPOAYKT. Penien3us

IMpCaACTaBJICHA B IIPHUIJIOKCHUHU A.

BbIBO/1bI

B xone mnpoaenannoit pabotel m3yuun s3eik C# u ¢dperimBopk .NET u
UHTErpupoBaHHas cpena paspabdorku Visual Studio 2019. HMcnomnb3ys mosydeHHbIC
3HAHMS, CIIPOCKTUPOBAIT KOMITBIOTEPHYIO TIPOTpaMMy C rpadudecKuM UHTEpdeiicom,
KOTOpasi MO3BOJIAET d(PPEKTUBHO BBIMOIHITH JIAOOpATOpHBIE PabOTHI U TOJIYYaTh
odopMIICHHBIN (haill ¢ OTYETOM MO BBINOJHEHHOMW padore. Ha gaHHBIE MOMEHT
mporpamMma UMeeT CJIeYIONTUe KIF0UeBbIe aCIIEKTHI:

— VYnobuelii  uHTEp(eic, KOTOpbIA  MO3BOJSET JaXe  HEOINBITHOMY

MOJIb30BATENIO OBICTPO Pa300paTHCS.

— Busyanuzauus nansbeix. ['pa@ukyu MEIOT Takue 3JIeMEHTH HHTEPAKTUBHOTO
yIOpaBJIeHUs, KaKk MaclTaOupoBaHue Tpaduka W TEepeMeleHue M0 OCH
KOOPJINHAT.

— VYaudwurnupoBanuelii  popmat sabopartopHbix pador. [loHATHBIA U
yuTabenbHbIi (opMar paboOT MO3BOJSAET OBICTPO TOHATH XOA PabOTHI U
MOJTy4YeHHBIC PE3yIbTaTHI.

— Bo3MOXHOCTh JeTUThCS JTaOOpPaTOpHOM pPabOTON C HAMAPHUKOM JIJIst

coBMecTHON paboThl. daiinoBoe pacmmpenue .lab mo3BosseT aemUTHCS
19



paboTOl i1  COBMECTHOTO BBIMOJHEHUs. JlJie 3TOro  J10CTATOYHO
Ipe1yCTaHOBJICHHOTO MPOTPaMMHOT0 oOecrieueHus y J1a00paHTOB.

B xoje TecToB Tak jke ObLIN BBISABICHBI OTPULIATEIBHBIC YEPTHI IPOTPAMMBI:

— OrTcyTcTBHE CHPaBKU K MPUJIOKEHUIO. Ha TaHHBIA MOMEHT HET CIpPaBKH K
NPWIOKEHHUIO, KOTOpas TMOSICHSAET TMOJIb30BAaTEN0, KaK HCIOJIb30BaTh
MIPUIIOKEHUE.

— OTcyTCTBHE HWHCTPYMEHTOB [IJIsl BBINIOJIHEHHUSI JII000M J1abopaTopHOi
pabotel. Ha naHHbIi MOMEHT HAET pa3paboTka MHCTPYMEHTOB, KOTOPBIE
MO3BOJISIIOT  TOJI30BATENIO J100aBJATh JIIOObIE U3MEPEHUS W CTPOUTH
rpaduKy 3aBUCUMOCTH.

[Tocne npoBenenus ypoka ¢ yueHnkamu [Ikonsr Nel517 caenansl ciepyronme

BBIBO/IbI IO JIAJIbHEHIIEMY PA3BUTHUIO CO3JJaHHOTO MPOIYKTa:

— Ilepeiitm ¢ untepderica winform ma WPF(Windows Presentation Form),
JTaHHBIM nHTEpdEc MO3BOJIAET y100Hee CTpOoUTh rpaduueckuii uutepderic
JUTSL IPUJIOKEHUI C TIOMOIIBIO UCIOJIb30BaHUS si3bika pazmMeTkn XML. Tak
xe WPF mno3Bomsier co3naTh aBTOMaTHYECKHE 3aBUCHUMOCTH pa3Mmepa
rpauuecKkux 3J€MEHTOB UHTEpPeiica OT paclIMpEeHUs SKpaHa.

— Co31aTe cpaBKy M0 UCHOJB30BAaHUIO CO3AAHHOTO MPOTPAMMHOIO IPOAYKTA
IUI  YYEHHUKOB, KOTOpblE HE MOTYT pa3o0paTbcs CaMOCTOSATEIBHO C

IIPOTPAMMHBIM IIPOTYKTOM.

20



3AK/IIOYEHUE

B xone mponenanHod pabOThl OBLIO CO3/IaHO KOMIIBIOTEPHOE MPUIIOKEHUE,
MO3BOJIAIOIIEE BBIMONHATH JabOpaTopHble pabOThl OBICTpEe M KadeCTBEHHEE, YeM
KJIAaCCHUYECKOE BBIMIOJIHEHHE paboThl Ha Oymare wid B nporpammax: Microsoft Word,
Microsoft PowerPoint. Tak »xe, mporpamMma ymIpoIaeT AOKYMEHTOOOOPOT MEXKIy
MPENoAaBaTesieM U YICHUKOM.

Boinonaun 3agaun, KOTOpble CTaBWI B Hayajie pabOThl, TaKUM 00pa3oM Lieib
npoekTa Oblia focTurHyTa. [Ipu TecTUpoBaHUM IPOTPaMMBbI OTIPEACIINI CIa0ble MecTa
¥ OTIEPaTHBHO UCTIPABUI UX.

Buwxy mmpokue NepCrneKTUBBI I JalbHEWIero pa3BuTusa mpoekrta. Ha
JTaHHBIA MOMEHT UMEIOTCS CJICIYIOIINE UICH 0 €TO JaIbHEUIIEMY Pa3BUTHIO!

— Jo6aBute WEB wacTte npuiioxenusi, kotopas OyAeT MO3BOJIATH OTIPAaBIATh
paboThI APYTOMY YETIOBEKY MPSIMO BHYTPHU IPUIIOKECHUS;

— MacmrabupoBanue MporpaMMHOTO MPOAYKTA MO/ PA3TUYHbIC TUCIUTIINHBI, B
paMKax KOTOPBIX MPEAYCMOTPEHO BHITIOTHEHNE JA00PaTOPHBIX PadoT;

— Co3naTh TEXHUYECKYIO JOKYMEHTAIINIO, KOTOpasi MO3BOJIHT pa3paboTIMKaM CO

BCETO MHPa BHOCUTH CBOM U3MEHEHHS B TIPOEKT;

— Peanu3oBaTh KOHCTPYKTOP JTa0OOPATOPHBIX PabOT, KOTOPHIH MO3BOJISET JTFOOOMY

YeJI0BEKY CO34aTh CBOIO Ja00OpaTOpHYyIO pabOTy U BBINOJIHATH €€ B CO3aHHOM

IIPUIIOKEHHH.
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HPUJIOKEHUE A

JIEIIAPTAMEHT OFPA30BAHHA 1 HAYKH I'OPOJIA MOCKBBI
\ Tocynapcreennoe GioxxeTnoe 06meoGpasonaTeaLH0e yupesaenHe ropoaa Mocxnu
| «lIxona Ne 1517» _ .

Aupec: ya. Xupomicras &. 11, xopn. 1, r. Mocxsa, 123103
Temedon: 8 (495) 212-15-17, 8 (499) 720-25-67/69, E-mail:

1517@edu.mos.ru,
OKITIO 44433042, OT'PH 1037739147929, HHH/KIIN 7734132109/773401001

Ne

Ha N or -

Penensust

Ha npoekT oGy4alomerocs 10 «/» knacca T'BOY llxona Ne 1517
Hedénosa Huxonas AHipeeBHYa '

«®opmupoBaHHe oT4eTa no J1a6opaTopPHLIM paﬁo'raM»

TR B TIL |

B penensupyeMoit pa60Te TpezaraeTcs HOBBIM MOIXOA K aB'rOMamsauHH nponécca‘ '
(OpMHpOBAHHA OT4ETA NpH BHIONHEHMH JaGOPaTOPHBIX paboT y'-ICGHOH nucuunnmm'-"
«®Du3KKa» Ha YPOBHAX OCHOBHOIO M CpEJHEro MOoJHOro o6mero oﬁpasonaunx Ha [pEMepe
na6opatopHoii pa6oTsl «M3meperue ko3ppuLnenHTa TPEHU».

Kak moxa3sIBaeT MHOTOJIETHHH OIBIT IpenofaBaHus (U3MKHM B CTAapIIMX Kjaccax c
6a30BBIM H YIUTyGIEHHBIM YPOBHAMH IPENOJaBaHKA PEAMETA, HaubonpIeH 'rpynoeMKocho‘» o
o61azaeT HIMEHHO Npolecc opopMIeHHs 0TYETa 10 paboTe.

B crapmmx Kiaccax IpH IIPOBEIEHMH HENOCPEICTBEHHO CEepHH 3KCIIEPHMEHTOB
obyuaromeMycst He06X0IMMO HE TOJIBKO 3alHCaTh Pe3y/IbTaThl NPAMBIX H3MepeHuii ¢ y4ETOM
norpemmHocTed (3To TpeGoBanue mpormcano B PI'OC 000), HO TaKKe NMPOBECTH pacuér
TIOTpeInHOCTell KOCBEHHBIX H3MEDEHHH. PexoMeHIyeMBIfi aBTOpaMH YMK «Duzuxkay.
m3narenscTBa «IIpOCBEIEHHe» MeTOJ TIpaHHL Haubonee MNPOCT IJIA IOHMMAHHA e
TOC/IE/[YIOMEro PUMeHEeH s IKOIBHHKaMH, TIOCKONBKY He TpeGyeT umbtpepemmpgaé’}'fﬁﬁ: ¢
KOTOPBIM 06y4datomyecs 3HaKOMATCS TONBKO B Kypce MaTeMaTHkH 11 kiacca. Kpome TOI‘O,
HEKOTOphIX J1abopaTopHbIX paboTax TpeGyercsi MOCTPOHTH rpadUK 3aBHCHMOCTH ozmon ,
duspdeckoll BeMYMHBI OT JPYro# ¢ yd4éroM morpemrHocteil. Bee ykasaHHBIe npmmm.t s
YBENUIHBAIOT BpeM BBIIOTHEHHs paGoThI H MoclIeayiomee e& OCI)OpMJIeHPIﬂ B coome'rc'rnmd. i
c Tpeﬁonanwmm, TpeXBSBISEMBIMH K HAM. HE

IlporpamMma, HamicanHas Hukonaem mnpu paGoTe Hal IIPOEKTOM, 3Haqmcm,no,‘i
cokpamaer BpeMsa (opmupoBanus or4éra. Kpome TOro, coBpeMeHHEIE nnconmnxn B
3HAYUTENBHOH CTeneHH rmazxexor MOJB30BaTENBCKUME HaBbikaMu pabotsl ¢ TIK, 6mc1po

HaBHpaIOT TEKCTEI ¢ IOMOIIBIO KIIABHATYPEL 3aN0XeHHbIe B JUCTHHI POrPaMMBI cbopmynm B

pacqe'ra I'lOl'peIIIHOCTCﬁ KOCBEHHBIX HSMCPCHHﬁ BHUIHEI ITOJIB30BATEIISIM l'IpOl"paMMH Ha' e

3KpaHe CTPOUTCS rpahMK 3aBHCHMOCTH BEIMUHH C YUETOM TOTPEIIHOCTEH ¢ BOSMOXKHOCTEIO
€ro MacmTabupoBaHHusI.

JIOCTOMHCTBaMH TIPOEKTa SABJIAIOTCA I[IOHATHEIA MHTepdeiic, a Takke HH3Kasd -
Tpe6GoBaTeNBHOCTB K annapatHsM pecypcaM ITK. ' e
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[Tponomkenune Ipunoxenns A

iiuuen i 4 _

L3I0 Ozmaxo, Tpe6ye'rcx IpOBECTH paGoTy Mo MOATOTOBKE IpOrpaMMHOA ’_6a31:1 I ApYTHX

na6opa'ropm.n( pa60'r xypca ¢uzuxu 10 — 11 Kraccos.
, " JlaHHBIA TIPOEKT 6L yCIeIHo anpoGupoBaH B TBOY Ilixona Ne 1517 1 mokasai CBOIO
TOJIe3HOCTH U 3 PEKTHBHOCTE, _
: S'ra paspaﬁorlca MOXET OBITh pPEKOMEHjOBaHA YYEeHHKaM CTaplliX KIaccoB
a oneoGpaaona*renbm KON, a TaKkKe CTyAeHTaM TeXHHYeCKHX BY30B B paMkax

 BRIMONHEeHHA paboT (HH3MIECKOro MpakTHKyMa Kypca «O6mas pu3mnKay.

; 2,:"_'Peueﬁ§e.n;r: i
aBTOp VMK  «®Dusukay
Bynarosa A. A.

Y'-IHTCJIB (bnsmcn I'BOY

- 1517,
nsna'renbcmo «IIpocBemenue» X
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