JlabopaTtopHasi pab6ora Ne 5
Tema: MaremaTudeckasi MoaeJb (PU3MUECKOT0 SIBJICHHSI. AHAJIU3 PU3NIECKOTO
OnbITA.

eab padoThI:

- HAYYUTHCA UCCIEA0BATh U OMUCHIBATH MPEAMETHYIO 00J1aCTh MOJICIUPOBAHNS;

- HAYYHTHCS PEIATh U OMUCHIBATh MATEMATUUYECKYIO0 MOJIEb TOCTABICHHOW 3aa4H;

- HAYYUTHCS BBIOMPATH BUJI BU3yaJIU3al[MU JAHHBIX B 3aBUCUMOCTH OT IPEIMETHOMN
obacTu;

- HAYYUTHCS UCIIOJIH30BATh IPOLICTYPHI M PYHKIIUHN TS pEIICHUS 3a/1a4u
MaTeMaTHYECKOTr0 MOJICITUPOBAHUS (PU3NUECKOTO OMBITA.

Kparkue Teoperuyeckue cBeleHUs

MaremaTn4yeckasi MOJAeJb - MATEMAaTUYECKOE MPEACTABICHUE PEATbHOCTH, OJUH U3
BapUAHTOB MOJICJIA KaK CUCTEMbI, HCCIIEOBAaHUE KOTOPOM MO3BOJISET MOIy4YaTh HHPOPMAITHIO
0 HEKOTOPOM JIpyroil cucteme, 370 GopMyJibl, CHCTEMbI, HEPABEHCTBA.

Marematuueckass MoJA€Nb — 3TO «IKBUBAJEHT» OOBEKTa, OTpaXaroumii B
MaTeMaTu4yecKor (opMme BaKHEWIlIME ero CBOMCTBA —3aKOHbI, KOTOPbIM OH IMOJYUHSIETCH,
CBSI3U, IPUCYLIUE COCTABIISIONIMM €0 YaCTSIM.

Bce coBpemennble paszznenbl (PU3MKKM TMOCBSIIEHBI TOCTPOEHUIO U HCCIEIOBAHUIO
MaTeMaTHYECKUX MOJIENEH pa3InuHbIX GU3NYECKUX OOBEKTOB U SIBICHUIA.

Tak (I)I/I?)I/IKI/I - «ACPHIUMKK» OO0 IPOBCACHUA JKCIICPHUMCHTOB BLIINMOJHAIOT CCPLE3HLBIC
HCCIICAOBaHUA C IPUMCHCHUECM MATEMATHYCCKUX MOI[CJ'ICﬁ.

I/II[YT AKTHUBHBIC pa6OTBI 10 CO34aHHUIO MAaTCMATHYCCKUX MOI[CJ'ICIZ B 3KOJIOI'HH.

[IpeaBuaeTh OTBETHBIE PEAKIIMK CUCTEMBI HAa JEHCTBUE KOHKPETHBIX (PAKTOPOB MOKHO
JMIIb Yepe3 CJI0KHBIA aHAIN3 CYIIECTBYIOIIMX B HEM KOJMYECTBEHHBIX B3aMMOOTHOIICHUN U
3aKOHOMepHOCTeH. B sKojmormM mMO3TOMY  LIMPOKOE  PAcCHpOCTpaHEHUE  MOJTYUMII
METOJI MATEeMATHYeCKOIr0 MOJEeJTHPOBAHMSA KaK CPEACTBO M3YYEHHUS W MPOTHO3UPOBAHMUS
IPUPOIHBIX TTPOLIECCOB.

CyTb MeTO/a 3aKJIF0YAETCS B TOM, YTO C IIOMOIIbI0 MATEMaTUUYE€CKUX CUMBOJIOB CTPOUTCS
a0CTpaKTHOE YIPOIICHHOE IMOI00ME N3ydaeMOl CHCTEMBI. 3aTeM, MCHSIS 3HAUSHHUE OTIACIbHBIX
nmapamMeTpoB, HCCIEAYIOT, KaK TMOBeAeT ceOs aHHas WCKYyCCTBEHHAs CHCTeMa, T.€. Kak
HU3MEHUTCS] KOHEUHBIN pe3ybTarT.

OFpOMHYIO POJIb UTPACT UCIIOJIB30BAHNC MATCMATHYCCKUX MO,Z[CJ'ICﬁ B MCJHUIIUHC.

MeanumMHCKass KHOEPHETHKA - HAYYHOE HAINPAaBJIEHUE, CBA3AHHOE C IPOHMKHOBEHUEM
U7ei, METOJIOB M TEXHUYECKHUX CPEJCTB KNOCPHETUKU B MEIUIIMHY. Pa3BuTue uaeit u MeTo10B
KUOEpPHETUKM B MEIUIMHE OCYILECTBISIETCS B OCHOBHOM B HAIPABJICHUSAX CO3JIaHUSA
JUArHOCTMYECKUX CHUCTEM JUJIsl pPa3jIMuYHBbIX KJIACCOB 3a00JEBAaHUI C HCIOJb30BaHUEM
YHUBEPCAIbHBIX WIM CIEHUMAIN3UPOBAHHBIX OBM; co3gaHus aBTOMaTU3MPOBAHHOTO
JIEKTPOHHOI'O MEJIUIMHCKOTO apXWBa; pa3pabOTKM MaTEeMaTHMUECKUX METOJOB aHajau3a
JaHHBIX 00cien0BaHusl O0JIBHOTO; pa3pabOTKU METOJa MaTEMaTHUYECKOIO MOJEIUPOBAHMS Ha
OBM nearenbHOCTH pa3nUuHbIX (YHKIMOHAIBHBIX CUCTEM; UCIIOIb30BAaHUS MAaTEMaTHUECKUX
MAIIMH JUIsl OEHKU COCTOSIHUS OOJIBHOTO.



OcHOBHBIE ITallbI MATEMATHYECKOT0 MOACJITUPOBAHUSA
IHocTpoenue Mmoaeu.

Ha sTom sTame 3amaercst HEKOTOPBIA «HEMAaTEMaTUYECKUID 00BEKT — SIBJICHUE TIPUPOJIBI,
KOHCTPYKIIUS, SKOHOMUYECKHUH TIJIaH, TPOU3BOJICTBEHHBIN Tpoiiecc U T. 1. CHavana
BBISIBIISTFOTCSI OCHOBHBIE OCOOCHHOCTH SIBJICHUS M CBSI3M MEXKTy HIMH Ha KAYECTBEHHOM
ypoOBHE. 3aTeM HailJIecHHbIe KaueCTBEHHbIE 3aBUCUMOCTH (POPMYIUPYIOTCS HA SA3BIKE
MaTE€MaTUKH, TO €CTh CTPOUTCS MaTEMAaTUUYECKast MOJIEINb.

Pelmrenne MaremaTu4ecKoi 3a1a4u, K KOTOPOIl IPUBOAUT MOJEJIb.

Ha sTom sTane 6omnpiioe BHUMaHUE yAEISETCS pa3padoTKe alrOpUTMOB U YMCICHHBIX
METOJIOB pelieHus 3a1aui Ha DBM, npu moMoIu KOTOPBIX pe3yIbTaT MOKET ObITh Hal/ICH C
HEOOXOMMON TOUHOCTBIO U 3a JOIIYCTUMOE BpEMSI.

IIpoBepka aIeKBATHOCTH MOJIEJIH.

Ha sTtom sTane BBIACHACTCA, COIJIACYIOTCA JIM PC3YJIbTAThI OKCIICPUMCHTA C TCOPCTUUCCKUMU
CICACTBUAMMA U3 MOJICIIN B IIPCALCIax onpez[eneHHoﬁ TOYHOCTH.

Bmyanmaunﬂ IMOJIYI€HHBIX JaHHbIX.

[TocTpoeHue rpaduKoOB, THarpaMM HIIH CO3JaHuE APYTUX BUIOB IpadUueCcKuX
MPEJICTABJICHUN HA OCHOBE PEICHHOW MAaTEeMaTUYECKHU 3aa4u.

HNuTepnperaums moJy4eHHBIX CJIEACTBUN U3 MATEMATHYECKON MOIEJIH.

CrencTBus, BEIBEICHHBIC M3 MOJICIH Ha SI3bIKE MATEMATHKH, MHTEPIPETHPYIOTCS Ha SI3BIKE,
IPUHATOM B IaHHOU 00J1acTH.

Moaudukanus Moae/Iu.

Ha stoMm stamne npoucxoauT 00 yCIOKHEHUE MOJICIIH, YTOOBI OHA OblIIa OoJiee aJeKBaTHOM
JNEeHCTBUTEILHOCTH, JIMOO €€ YIIPOIICHUE PAJH JTOCTIKCHHS IPAKTHYCCKU ITPUEMIIEMOTO
pEIICHHS.

I[J'IH pcain3alyi HCKOTOPOro KOJIUMYECTBA OIILITOB HAM HOHa,Z[O6I/ITC}I HCIIOJIB30BaTh JJIA

YIHPOILICHMA KOAAa TaKO€ MOHATHE KaK Ipoueaypa.

Jlonroe Bpems npoueaypsl U GyHKIUU UTPAId HE TOJIbKO (PYHKIIMOHAIBHYIO, HO U
APXUTEKTYPHYIO POJIb.

BecbMa nomysisipHbIM IIpU TOCTPOSHUH MPOTPAMMHBIX CUCTEM ObLT METOJI (PYHKIIMOHAILHOU
JIEKOMITO3ULIMM ""CBEPXY BHU3'", M CETOJIHS €I1I€ UTPAIOIINI BAXKHYIO POJIb.

Ho c nossiaernnem OOII apxuTekTypHas poib (pyHKIIMOHAIBHBIX MOAYJIEH OTOLLIA HA BTOPOU
wiaH. /s OO-53bIKOB, K KOTOPBIM OTHOCHUTCS U sI3bIK C#, B POJIM apXUTEKTYPHOTO MOJTYJIS
BBICTYIAET KJacc.



[IporpamMHasl cuctemMa CTPOMTCS W3 MOJIYJIEH, pOJIb KOTOPBIX HIPAKOT KJIACCHI, HO
KOKABIA K3 JTHUX MOAYJEH MMEIOT COJEP)KAaTElIbHYI0 HAUMHKY, 3aJaBas HEKOTOPYIO
abCTpaKUUIO JaHHBIX.

[Ipouenypsl ¥ (YHKIUH CBS3BIBAIOTCS TEMEpPh C KIACCOM, OHU O00OECNEYHBAIOT
(YHKIIMOHATBHOCTh JAHHBIX KJlacCa W HA3bIBAIOTCA METOAAaMM Kiacca. [J1aBHYI0 poJib B
IPOrpaMMHOM CHCTEME UTPalOT JaHHbIe, a (GYHKIUH JMIIb CIyXkaT JaHHbIM. HarmomHIo 311€ech,
yt0o B C# mpoueaypsl 1 GyHKIIUH CYIIECTBYIOT TOJIBKO KaK METOAbl HEKOTOPOTO KJlacca, OHU
HE CYILLECTBYIOT BHE KJIacca.

B 1aHHOM KOHTEKCTE MOHSTHE KJIacC paclpOCTPaHIETCs U Ha BCE €ro YaCTHBIE CIIy4aH -
CTPYKTYPBbI, UHTEPENCHI, IeTIeraThl.

B s3pike C# HeT choenuanbHbIX KIIOYEBBIX cJIOB — procedure u function, HO
MPUCYTCTBYIOT caMu 3TH MOHATHSA. CHHTAKCUC OOBSIBICHHUS METOJA MO3BOJISIECT OJIHO3HAYHO
OTIPEICTINTh, YEM SIBIIICTCSI METO/I -TIPOIEAYPOU WIIN (HYHKITHEH.

[TpexHror0 posb OMOIMOTEK Mpoleyp U GYyHKIMHN Terepb UTparoT OMOINOTEKH KJIACCOB.
bubmoreka kimaccoB FCL (cratnueckas komnoHeHTa Framework .Net.), tocTynHas B sI3bIKe
C#, cylIecTBEHHO pacHIMpPSEeT BO3MOXHOCTH fA3bIKa. 3HAHWE KJIACCOB 3TON OMOIMOTEKH U
METOJIOB 3THUX KJIACCOB COBEPIICHHO HEOOXOIUMO JIJIsI MPAKTHUECKOTO MPOrPaMMHUPOBAHUS HA
C# ¢ UCHOJIb30BaHUEM BCEU €r0 MOIIHU.

Ipouenyps! u pynkunu. Orauums

OyHKIUS OTIMYAETCS OT MPOLEAYPhI JBYMSI OCOOEHHOCTSIMHU:

¢ BCErjJa BBIYMCIIAET HEKOTOPOE 3HAUCHUE, BO3BPAILIAEMOE B KAUECTBE
pe3yabTaTa GyHKIUU;
o BBI3bIBACTCS B BHIPAKECHUSX.

[Tpoueaypa C# nmeer cBOU OCOOCHHOCTH:

e BO3Bpamaet GpopmanbHbIA pe3ynbTaT void, yKa3bIBaloOUMil Ha OTCYTCTBUE PE3YJIbTATA;

¢ BBI3OB MPOLEAYPHI SIBISIETCS ONEPATOPOM SI3bIKA;

e HMMEET BXOJHBIE U BBIXOJIHBIE aPTYMEHTHI, IPUYEM BBIXOJHBIX apPIYMEHTOB- €€
PE3yIBTATOB - MOXKET OBITh IOCTATOYHO MHOTO.

XOopo110 U3BECTHO, YTO OJTHOBPEMEHHOE CYLIECTBOBAHUE B A3BIKE NPOLEAYp U (YHKIIMIA B
KaKOM-TO CMbICJIe U30bITOUHO. JJ06aBUB €lie OJIMH BBIXOJHOM apryMeHT, JIt00yI0 (QYHKIIHIO
MO>KHO 3alKcaTh B BUIE MPOLEAYPHI.

Mps1 noka He OyeM BIaBaThCS MOAPOOHOCTH OTTMCAHUS KJIACCOB M METOJIOB B TTOJTHON
Mepe, HO TompoOyeM co3iaTh MeTo I (Tporenypy) A kinacca Form, kotopslii Oynem
WCITOJIH30BATh KaK OJIOK KOMAaH/T IIPH MOBTOPSIONIUXCS BXOISAIIUX TAHHBIX JIJIST PEIICHUS
OJHOU ¥ TOHU K€ MaTeMaTUYECKOU 3aJauH.



Xoa pa0doThI:

1. Omnucatp pusnveckoe siBjaeHUE (MpOIECC, 3a7auy) ¢ IOMOUIbIO ONpeeIeHUN U GopMyI.

Yro rakoe ABHARCHHE Telna ﬁplll.l.li:‘lllll}l'(.'! Inoa yriaoMm k I'()pl-l'lllll'['_\'?

Onpenenenne

HB}[}KCHJ-IC.\I Tena 1oja yriio™ K ropi3oHTy B El]IHHKL‘ HA3bIBAHYT

B nponecce []U,J.ﬁpijt!h] BaHus o0bexTa BBEPX MO YTITIOM K FOPH30HTY Hﬁﬁ.l}{),J.El[U']

Ha J'pudmicc I!'SUGPHJKL‘HU CXEMATHYHOE JBHIKEHHE TENIA, KOTOPOE []U.J.ﬁpi!l:ll.]ll noa
YIIOM K FOPH3IOHTY.

B sTom ClIyHac (0 HBJIACTCH YIVIOM, 10 KOTOPEIM 00BEKT HAYall CBOE NEPEMCIICHHE
CO CKOPOCTEHY vy
2. Pemuth puzmyeckyto 3aauy, Tak, 4TOObl MOKHO ObLIO SIBHO BBIJEIUTH THUIIbI JAHHBIX,
onucaTh NepPEeMEHHbIE JJIs BBO/Ia-BbIBOJIA TaHHBIX. ONKCaTh AITOPUTM PEIICHUS 3aa4u IS
JTadbHENIIero NporpaMMHUPOBAHMUS.
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3. HpOBepI/ITB AACKBATHOCTb MOJCIIN C ITIOMOIIBIO PCUHICHUA 3a/1a4X C pa3HbBIMU
BapUaHTaAMU JJaHHBIX (HpOBeCTI/I HECKOJIbKO OHBITOB). Ecmm HCO6XOI[I/IMO, TO UCIIOJIB30BATH
JOTIOJIHUTENIbHBIE cpesicTBa (Hanmpumep Excel)

(McxoAHbIE) AaHHbIE (BBOAWT NONb30BaTENb)

| v | a | a paguaHsbl | dt |
[ 60] 60] 1,04719755] 1

PacueTHble jaHHble (BbIXOAALYME JaHHbIE) U AaHHbIE ANA NPOBEPKU MOAENH

t X y L H T

0| 0 0| 318,13178 137,755102 10,6043927
1 30| 47,06152423
2 60| 84,32304845 Lmax (pacy)[Hmax(pacuern) |T max (pacuetH)
3 90| 111,7845727| 330 137,3076211 10|
4 120| 129,4460969
5 150| 137,3076211
3 180] 1353691454 lpaduk
7 210] 123,6306696 ABUWXeHKe Tena GpoweHHOro nog yrom
8| 240] 102,0921938] | 150 K rOpU3OHTY
9 270 70,75371804

10| 300| 29,61524227 100

11 330 -21,3232335

0 30 60 90 120150180210240 270300380




4. Peanu3oBaTh aJICOPUTM 3a/1a4d B Cpejie MPOTPAMMUPOBAHUS C UCIIOJIb30BAHUEM
M0JIb30BATENbCKOM (hopMbl. MOKHO HCIIONIB30BATh YK€ MOCTPOCHHYIO (OpMYy TIpeabLAyIIeH
1abopaTopHOI pabOThI, KaK I1a0JOH MPUIOKEHUS U3MEHUB, MOIYJIb BBOJA-BbIBOJI JAHHBIX U
(GYHKIHIO BEIUUCICHUS.

double g = 9.8;

double pi = 3.1415;

double v = Convert.ToInt32(textBoxl.Text);
double dt = Convert.ToInt32(textBox3.Text);

double alpha = Convert.ToInt32(textBox2.Text) * pi / 180;

double T = Math.Round(2 * v * Math.Sin(alpha) [/ g, 2);

double S = Math.Round(v * v * Math.Sin(2 * alpha) / g, 2);

double H = Math.Round(v * v * Math.Sin(alpha) * Math.Sin(alpha) / (2 * g), 2);

5. PeanuzoBaTh BU3yalM3alyio JAHHBIX CPEACTBAMU Cpelibl MporpamMMmupoBanus. [Ipu
MPaBUILHOM MCIOJIB30BAHUHY 11A0I0HA MPEAbIAYIEeNd paboThl, 151 HOBBIX JaHHBIX

BU3yaIu3alusa JOJDKHA ITIOCTPOUTHCSA aBTOMATHYCCKH.
6.
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7. * MonepHU3UpOBaTh 3a/1auy JIJIsl IPOBEJIEHUS HECKOJIBKUX OMBITOB C IOMOIIbIO
UCITI0JIb30BAHUS MTPOLIEYPhI. *(MOBBIIIEHHON CJIOKHOCTH)



3apanue:

Co3naiiTe MaTeMaTUYECKyr0 MOJENh (DU3MUECKOro MpoIecca U BU3YAIU3HPYUTE OMBIT C
oMOIIIbI0 rpaduka QYHKIMU U TaOJUIIbI 3HAUCHUN (QyHKIIUH.

1. Boluucnauts BpeMs mojera Teja, OpOIIEHHOrO0 BBEPX MOJ YIJIOM K TOPU30HTY B
3aBUCMMOCTH OT €r0 HayaJbHOM CKOPOCTH U yIJia OpocaHus.

2. Boruncnute muiMHy mojeTta Tena, OpOIIEHHOTO BBEPX IO YIIOM K TOPU3OHTY B
3aBHCHMOCTH OT €r0 HayaJlbHON CKOPOCTH U yria OpocaHusl.

3. BoruncnuTe BBICOTY TOJIETa Teia, OPOIIEHHOTO BBEPX MO YIJIOM K TOPU30HTY B
3aBHCHMOCTH OT €r0 HayaJdbHON CKOPOCTH U yria OpocaHusl.

3akJIr0ueHue.

o [lepeumenyiite popmy 1o Ha3BaHHIO MPOCKTA.

e Crenaiite qu3aitH GopMbl yA0OHBIN AJIs IOJIB30BATENS.

e CdopmupyiiTe oTYET O CO3AAHNU MPUIIOKEHUS « Bu3yanu3zanus Gu3n4ecKoro siBICHUS
o o6pasity. (IIpunoxenue 1 — O6pazer; oryeTa J1ab0paTOpHOU PabOTHI)

e BEBUIOXKHTE OTUET B CHCTEMY «DIIMHOCY.






