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| 9ran [10cTaHOBKa 3ana4u

Mo xapakmepy nocmaHoB8KU 8ce 3ada4u MOXHO pazdesiumb Ha mpu 2p

I neepsoﬁ rpyrnne MOXHO OTHECT) 3a/aum, B KOTODbIX T ebyetca uccne
USMEHAMCA XapAKMEepUCMUKU 00beKMa npu HeKomopom e030elcmeuu
«ymo bydem, ecnu?..».

Hanpumep, 6yAeT M Cnafiko, €C/iM B YaM NOJIOKMUTb ABE YaMHbIE JIOKKM C

0 Brtopag E[’)glnna 3aJa4 UMeeT Tagzro g)OBM JINPOBKY: léaKOE’ Hado npoussec
sozoeucmsue Ha o0LeKm, 4moobl eco na GMempr¥ 08J1emasopAJiu HeKO

3A0AaHHQMYV Y CJ10B8UHO: 'Fax’aﬂ NOCTAaHOBKa 3aja41 4aCTO Ha3blBa€TCA «KAK C
4moosbl:.. ».

Hanpumep, Kakoro o6bemMa A0/KeH ObiTb 1BOB,£I,¥¥LIHbIﬁ Lap, HaMoJIHEHHbIN re
4YTOObI OH MOI NOAHATLCA BBEPX C rpy3omM 100 Kr

0 TpeTbsa rpynna - 3T0 KOMMJIEKCHbIE 3aJa4M.

ngMMeé)OM TaKOro KOMIJIEKCHONro nogxoaa MOXeT CJIYXKUTb pelleHne 3agaym o
noay4yeHnn XuMm4yeCckoro pacteBopa 3ajlaHHomM KOHUEHTpauuu.

Iﬂ,aHHbIl\/i 3Tan XapaKTtepmsyetca AByMA OCHOBHbIMU MOMEHTAMMU.
onucaHue 3ada4u;
onpedeJieHue yesieli MOOe/IUpOBAHUS;



| a7an [10CTaHOBKA 3aza4M

1. OnucaHue 3adayu

I'IpM ONnUCaHUn 3aa41 Co3gaeTCcAa onucame/ibHaAa Mo
UCNOJIb30BaHNEM €CTECTBEHHDbIX A3bIKOB 1 PUCYHKOB.

[  Xopowo nocmassieHHoU 3ada4yel A8/19emcsa ma, 8 KOmopou:
~ ONUCAHbI BCE CBA3U MeXDY UCXOOHbIMU OAHHbIMU U pe3y/ibm
~ U3BECMHbI BCE UCXOOHbIe OaHHbIe; y=x
~ pelweHue cyuecmsyem;
~ 3ada4ya umeem eOUHCMBEHHOE pelueHue.

0 [lpumMepbl nJ10X0 Nnocmas/ieHHbIX 3a0ay:
~ Halmu MakcumasibHoe 3HaYyeHue yHKyuUU -

(3ada4ya He umeem peweHuU).

- Haumu ¢yHkyu, komopas npoxodum yepe3 mo4yxu (0
(MHOKecmso peweHul). 4




| a7an [10CTaHOBKA 3aza4M

2. OnpedesieHue yesiu MoodesluposaHus

OnpedenieHue yesiu MOOeIUpOBAHUA NO380JIem 4YemKo YCmMaHos
UCXOOHble OaHHble ABJIAI0MCA BAXKHbIMU, KAKUe — Hecyuw,ecmseH
mpebyemcs nosiy4umsb Ha sbixooe.



I aran Paspabotka Mopenu

1. UHpopmayuoHHaa moodesib

~ B8bl6bpamb mun UHpopMayuoHHOU Modesiu

=~ nocmpoumb (OOpMaiu308aHHyO MoOeJib

3TO MOJA€eNb, 3anucaHHasa Ha PopMasibHOM A3bIKe, HanpUMe
MOMOLLbI0 MaTEMATMYECKOro fA3blKa asirebpanyeckmnx popmyn,
ypaBHEHWMM NI HepaBeHCTB. Kpome Toro, B COOTBETCTBMM C
NOCTaB/IEHHOM LiENIbi0 HEOBXOANMO BbIAE/IUTb NapaMeTpbl, KOTOP
M3BECTHbI (UCXOOHbIe JaHHbIE) 1 KOTopble c/ielyeT HauTK
(pe3ysibmamel), C y4€TOM OrpaHMYEHUU Ha AONYCTMMbIE 3HAYEHM
CBOMCTB.

~ pa3zpabomamsb anzopumm pabomsi Modesiu

a’si20pumm - 3o 4emKo onpedesieHHbIU NOPAOOK
delucmsul, KOmopble HYXHO 8bINOJIHUMb 019 pelweHus
3adayu.




| aran Paspaborka mogen

2. KoMnbromepHaa mModoeJib

Cneayowmm wWwar - 3To npeobpa3oBaHMe UHgopmay
Mod0eJlu B KOMNbHOMEpPHY MOOeJIb, T.€. Bblpa3suUTb
MNOHATHOM AJ19 KOMNblOTEpA A3bIKE. CymeCJBleT pas/
NYyTU NOCTPOEHUA KOMMNbIOTEPHbIX MOAE/IEU, B TOM YUC

CO3/]JaHME KOMMbIOTEPHOU MOAENMN B (DOPME MPOEKT
O/JHOM M3 S13bIKOB MPOrpaMMMPOBAHMUS;

MOCTPOEHMA KOMMNbIOTEPHON MOJENN C UCMO/Ib30BaHME
3/IEKTPOHHbIX Tab/I1L, CUCTEM KOMIMbIOTEPHOrO Yepye
APYrux npunoxeHunn. OT Bbibopa NporpaMMHOM cpej
3aBUCUT a/IFOPUTM MOCTPOEHUSA KOMIMbIOTEPHON MO/,
TaKXe popMa ero npeacTaB/IEHMS.



Il 3ran KoMnbioTepHbIt SKCnepu

JKchepumMeHm - 3mo uccsiedosaHue Modesiu 8 3d0aHHbIX YC/1

1. TecmuposaHue KoMnblomepHol modenu

TecmuposaHue - 3mo nposepKa Mode/lu Ha UCXOOHbIX OAHHbIX
U38€CMHbIM pe3y/IbmamoM.

[Ana NpoBepKM NpaBUIbHOCTM aJIrOpMTMa NOCTPOEHNUA MOAEN
MCMONb3YeTCA TECTOBbIM HAGOP UCXOAHBIX AaHHbIX, 4151 KOTOPbI
KOHEYHbIM pe3y/ibTaT 3apaHee U3BECTEH.

Hanpumep, ecam Bbl UCNONb3yeTe NpU MOAENUPOBAHMM PacUYETHbIE
cdopMy/ibl, TO HaA0 NOJ06PaTb HECKO/IbKO BApUAHTOB MCXOAHbIX
M MPOCYMTATb UX «BpY4YHYto». Koraa moaesb NocTpoeHa, Bbl Np
TECTUPOBAHME C TEMMU }KE UCXOJHbIMU JAHHbIMM M CPAaBHUBAET
pe3y/ibTaTbl MOJIE€/IMPOBAHUA C PAaCYE€THbIMM AaHHbIMKU. Ecn
COBMAaAAT, TO a/IFOPMUTM BEPHBIM, €C/IM HET - HaZl0 YCEpA




Il 3an KoMnbioTeHbIt SKCnepK

2. UccnedosaHue KoMnbromepHouU mMmodesu

Ecau a/120pUmM NocmpoeHHoU modenu 8€pHbIU,
Mo MOHO nepelml Ko 8mopoMy nyHkimy
KOMNbIOMEPHO20 KCNEPUMEHMA - .
npageaetilie UCC/IE006AHUA KoMNblomepHoU

[py npoBeAEHUN UCCNef0BaHUA, €CIIN
KOMMblOTEPHAs MOJEb CyLLECTBYET B BUJE
NpoOeKTa Ha OJJHOM M3 A3bIKOB

nporpaMmMmMpoOBaHMA, ee HgH{HO 3anyCTUTb Ha

BbINO/IHEHME, BBECTM MCXOAHbIE AaHHbIE U

NoJly4nTb pe3ybTaTbl.

Ecam KomnbloTepHaa MoJenb UccieayeTcs,
Hanpmmeg, B 3JIEKTPOHHbIX Tab/imllax, To
MOXHO MOCTPOMTb AMarpammy Mau rpacuK.




V' aran AHanis pesynbraros. Mopei

KoHeyHasa uesib MOOEIUPOBAHUSA - 3MO aHAJIU3 NOJIYYEHHbIX
pe3y/ibmamos.

OcHosoll 8bIpabomKu peweHus cayam pe3y/ibmambsl mecmup
3KCnepumMeHmos.

Ecan 3agava pelweHa BepHO, TO nccaegoBaHMA MOXKHO 3aKOHYANTD.

Ecam pe3ynbTatbl HE COOTBETCTBYIOT LIE/IIM NMOCTABJ/IEHHOM 33a/lauM,
3HA4YMT, Ha NpeablayLMxX 3Tanax éban AonyLEHbl OLMOKU MK
HETOYHOCTU. BO3MOXKHbIE 8bIBOObI:

> HGO6XO,£IMMO U3IMEHUTDb aJIFCNOPUTM UJTIN YCJ1I0BUA MOAEJTMPOBaHUNA

~ HEeobX0AMMO M3MEHMTb MOCTAHOBKY 3aJauM
~ WUCNpaBUTb OWIMOKM B hopmynax

Ecan olwnbBKKM BbiABNEHBI, TO TPEOYETCA KOPppeKmuposKa Mooe
€eCTb BO3BpaT K OAHOMY M3 npeablaywmx 3tanos. lNpouecc
J10 TEX MOp, MOKa pe3y/ibTaTbl SKCNEPUMEHTA HE OYART
Lensam MoaenupoBaHUA.




[lpumepbl 3anau

PaccMOoTpuM 3a4aum, Ha NpUMepe KOTOPbIX NpocsieanM 3Tanbl MoAe




3anada 1

| 37an [locTaHoBKa 3adaui

o OnucaHue 3adayu

HabpaTb M NOAroTOBMUTb K NeYaT TEKCT.

JTa 3ajada OTHOCMTCA K NOCTaHOBKE «4ymo bydem, ecau?..».

0O  Uenb: nonydyums epamomHsbil, omg@opMamuposaHHbil OOKYMEHm.




| a7an [locTaHOBKa 3adaui

dopmainuzayusa 3ada4qu

Ymo modesupyemcsa? - O6beKkm «meKcm»

['Oe 83amb codep>xaHue mekcma? - umeemcs 8
YepHOBUKA

Kakos mun neyamu? - yepHo-6esas

Kakosbl napamempbl mekcma? - ab3ayHbil omc
2paHuybl, 2apHUmMypa, pasmep u Had4epmaHue
wpupma, ysem (4epHsbiu)

Ymo Hado nosnyyums? - HABpaAHHbIU,
ompedaKmupoBaHHbIli U ogpopmseHHbIU Th



| aran Paspaborka mogen

Ha6op Tekcra. MHGbOpMaUyUuoOHHasi MOOeJb

Obbekm
MooesiuposaHu [Napamempsbi
A
Haseanue 3HauveHus

[apHUTYpa

TekcT LpndTa Ariel
Pa3mep 12 g
H OObIYHbIN

ayepTaHus 0.5 cm

AbD3auHbIN OTCTYN
BbipaBHuBaHue




| aran Paspaborka mopen

KomMnbromepHasa moodesib

s modeniuposaHus meKkcmosbix OOKYMEeHMos
ucnosibayemcsa cpeda mexkcmosoz2o npoyeccopa Word.




Sagava 2.

CoOenaume kopobKy Haubosnbwez20 obbe
KeadpamHO20 Jiucma KapmoHa.

PaccMoTpuMm atanbl pelieHna nocTaBieHHOW

3agadu. o




| aTan [locTaHoBka 3apgad

OnucaHue 3adavyu
UmeeTcAa KBagpaTHbIU JINCT KAPTOHA CO CTOPOHO
NiucTa aenaroT KOpoOKy crneayrowmm obpasom: no
BbIpe3aloT YeTbipe KBagpaTa U CKNeuBarT KOPOOK
CTOpPOHaM BbIpPe30B.

Llennb modenuposaHusi

Onpeaenutb, KakoBa A0MKHa ObITb CTOPOHA Bbipe3a
KBagpaTa, YToObl KOpobka nmena HamdonbLWuUn obbLe
AHanu3 obbekma

B 3apgave paccmatpuBaeTca npouecc npeodbpasoBaHus
oAHOro oobekTa (KapToOHHOro nucTa) B Apyrov (KOpoobk
UcxoaHbIN OOBLEKT — KAPTOHHbLIN JINCT — UMEET 3aAaHHbI
reomeTpuyeckune pasmepsbl: ANMMHA CTOPOHbI a. Co3AaHHbIN
00BEKT — KOpOOKa — XxapakTepusyeTcs 061=.e|\4|_?M, a Bblpe3bl
— pa3MepoM CTOPOHbI U NowaabHo.




| aTan [locTaHoBka 3apgad

acwm CCM

a CM




Il sTan PaspaboTka mMoaenu

NHpopmayuoHHaa modoeb

06BbeKm “KapTOHHbIM UCT” UMEET ynpasJife
d/1UHY B8bipe3a b.

/Jleticmsusa Ha0 06 EeKMoM:
1 Bblpe3aHMe KBaJpaTHbIX 06/1aCTEU MO KPasM;
] CKNeMBaHWE CTOPOH BbIPE30B.

O6bekm “KopobKa” nmeet ynpassigemsble
napamempeil.

njowaZb KBagpaTta AHa S CO CTOPOHOM € M 06bE
elicmsud Haod 06 bLEeKMOoM:
acyet naowajmn oCHOBaHMA KOPOOKM M &t



Il sTan Paspabotka mMogenwu

MNeomempu4yeckasi Mmooesib:

Mamemamu4eckasi MOOeJib:
PacuyeTHble hopmynbl:
[lnuHa cTopoHbI AHa Cc Yyepe3 a u b: c=a-2*b
NMnowapb gHa: S =c*c

Ham HeoOxoaMMo HauTu o6bLEemM NPAMOYrorn
apannenenunena no popmyne: V= Sz*b n
=c*c*b

d CM




lll sTan KomnbloTepHaa peanu3awums 3

OTkpouTe TabnuyHbIN npoueccop Excel, n

co3pauTe cneayrowyro Tadbnuuy:

1

2

3

4

HaxoxaeHue Hanbdonbwero oo Lema KOpooku

£AIMHA BbicoTa £HInHA O0Lem
CTOPOHbI OCHOBaHUA
KOpoOKMu KOpoOKM

2 __KBapgparta KOpOOKM
3 a b C Vv
4 100 1
5 100 2

5 100 3

21




36T B 46 TR HCHQEHo ke NS

1)

2)

3)

4)

o)

BbicoTa KopobOku B ctonbue B oyaet nasmeHATsCH ot 1
no 50 c warom 1 (ucrnone3yume asmo3arosiHeHUE);
OnuHa cTopoHbI KBagpaTta B ctonoue A HeMameHHa U
paBHa 100 cwm;

B cton6ue C AnvuHy oCHOBaHNA KOPOOKN HYXXHO
BbIYUCIATb B 3aBUCUMOCTHU OT BeJSIMYMHBbI Bbipe3ano
cdopmyne c=a-2*b, kotopasi B s4enke C4 BbirnaguT Tak:
=A4-2*B4

B ctonbue D Bbluncnute o6bem kopobku no chopmyie
V=b*c*c. B aueuky D4 cpopmyna umeet (
Bua: =B4*C4+*C4

BoinonHute konnposaHue dopmyn B ctondbuax C un D.
lMNocTpoeHne KOMNbLIOTEPHOU MoaeNnun peligHMSA 3aAaYM
3aBepLueHo.



Jan & NOMMBHOTEDHbIM SKCREpH

BbiCcOTy KOPOOKU (BeNMUYMNHY Bbipe3a)
HeoOXoAUMO yBefiM4YMBaThb, UTOObI AOJA TO
4YTOObI HAUTU HAUOONBLLUUU OO BLEM.

[MpoaHanu3npyem nony4vyeHHble pe3ynbraTthl
OuyeBNOHO, YTO NpU BerininHe Bbipe3a 17 cm
Hanoéonbwnm oobemM paBeH 74 052 Ky6.cm.

Ona 6onee HarnAA4HOro npeacTaBneHUs,
BbloeNnnm fgaHHble B Auana3oHe s4yeek
D4:D50 u nocTtpoum rpaduk (rmcrorpammy)

3aBUCUMOCTUN OO bLEMA KOPOOKKU OT Benuny

Bblpe3a. 23



JTaM 4, NOMbHOTEDHbIM KCMEDUMEHT

HameHeHne BennYrHbl 00 bEeMa KopoDKH

1 3 57 SM1I315171921232627 293133 3537 39 41 43 45 47 49 51
BenwyanHa ebipeza, cu

U3meHuTe BenuyuHy Wwara B ctonoue B Ha 0,5, T.e:
3anuwuuTte B A4enky BS umncno 1,5 n 3anonHyre crtonoed.
[MpoaHanuanpyute BerIM4YUHY 00O beMa KOPOOKM.



aTall . AHaNH3 Pe3yMbrar

MpoaHann3npymnTe Bce NONyYeHHble pe3ynbraThbl
pabouen TeTpaau caoenamTte KpaTtkue BbiBOAbI.

Omeembme Ha 80rnpocChkbI:

1. BoamoxHO nn npoBegeHmne b6onbLuero Konmu4vecTasa
onbITOB?

2. SBnaerca nu Hawl «Haunyywumn» pesynsraT

OKOHYaTEeSbHbIM?

MO>XHO N Npu3HaTb NOoSly4YeHHbI HaMK pe3ynbTaT

yAOBMETBOPUTENBbHLIM N NOYEMY?

25




3agaHue Ha camonogroTto

Hanuncatb KpaTKn KOHCNEKT YPOoKa U BblyuYnUT




