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CO3/IAHUE MPUKJIAJTHOM IMTPOTPAMMBI JJISI PACYETA
CHUCTEMBI DJIEKTPOCHABKEHUS

OOnum U3 ee 95manog NPOEKTUPOBAHUS CUCTEM BJIEKTPOCHAOKEHUS 67151~
emcs pacueT CUJIOBOM HAarpy3KH dJIEKTPOIPUEMHUKOB U OCBETUTENIBHOM CETH, CO-
MIPOBOXKTAOIIUICS TPYAOEMKUMH BbIYUCICHUAMH. C 1EIbI0 YIIPOCTUTD U YCKO-
PUTH TMPOLIECC BBIUMCIICHUSA, a TaKKe M30€XaTh TaK HA3BIBAEMOTO «dYeJoBeue-
CKOTO (paKTOpay, €CTh BOZMOKHOCTH MCIOIB30BaTh CICHUATHU3UPOBAHHBIEC TIPO-
rpammbl («DnekTpuk», «Cabley, «Dialuxy», «Ulysse» u ap.). B wactHoctH, mpo-
rpaMMa «NEeKTPUK» MO3BOJIAET MIPOU3BECTH PacUeT HE TOJIBKO MOIIHOCTH JJICK-
TpornpuOopa Mo U3BECTHOMY 3HAYEHHUIO OJHO- WJIH TPeX(ha3HOTO TOKa, HO U OTIpe-
JICJIUTh HOMUHAJIbHBIE TOK M MOIIHOCTH IO 3aJaHHOMY CEYEHUIO MPOBOJHUKA C
YU€TOM CIIoco0a MPOKJIAJKU, IPOU3BECTH PaciueT TOKOB KOPOTKOTO 3aMbIKAHUS U
BBIUMCIIUTh 3HaYCHHE NMOTEPh HAIPsDKEHUS B CETH; MO 3a/laHHBIM NapaMeTpam
OTIpEICTUTh TPeOyeMoe CeueHue MpoBo/Ia, kabens (CrennanbHoro kabens), pac-
CUUTATh 3a3eMIITIONINI KOHTYp | 1p. [Iporpamma «Cable» Taxke ucmonb3yercs
JUIsL pacyeTa TOKa U MOUIHOCTH, OJJHAKO TOMHMMO 3TOTO MO3BOJISIET BBIOpATh CO-
oTBeTCTBYOIIME aBToMaThl 3amuThl U Y30. IIporpammel 1yisi CBETOTEXHUYE-
ckoro pacuera «Dialux» u «Ulysse» 0051a1at0T JOBOJBHO IIUPOKUM (PYHKIIMOHA-
JIOM ¥ TIO3BOJISIIOT YYUTHIBATH JTOBOJIEHO OOJIBIION CHIEKTP (DAKTOPOB, BIHSIFOIINX
Ha pe3yibTaT MOACIMPOBAHUS OCBEIICHUS (TE€HH, THUI CBETHJIBHUKOB C YYETOM
MPOU3BOAUTENA U T.J).

Lenpro Hamield pabOTHI SBISECTCA HAMMCAHWME MUHUMAJIbHOW MPUKIATHON
nporpaMMel Ha si3bike C++, KOTopasi T03BOJIUT pacCUnuTaTh aKTUBHYIO (Ppacy, KBT)
U peakTUBHYIO (Qpacy, KBAP) HArpy3KkH, pacyeTHYIO MOJHYIO MOIIHOCTD (Spacu,
KBA) u pacuetHblil TOK (lpacy, A) IPHEMHHKA, a TAKKE IJIEKTPUUECKYIO OCBETH-
TEJbHYIO CETh.

Jlns Hadama paGoTel OBLI co3mad (ailyl ¢ pacmmpeHueM .cpp. B nepsoi
CTpOKe YykasbiBaeTcsi aupektuB #include <iostream>, koTophlii MOAKIIOYAET
Ou0IMOTEKY NOTOKOB BBOAA-BBIBO/A, U JIEJIa€T JOCTYITHBIM MTOTOK BBIBOAA (OIe-
patop) std::cout (rmo3BoJisseT BBIBOJUTH COOOINEHHWE Ha 3KpaH) M MaHMITYJIS-
top Std::endl (mepeHOCHUT BBIBOI HA HOBOKO CTPOKY U 3aBEpIIIACT OTCPAIMIO BbI-
BOJa cout) [2].

Jli1g TOro, 4ToObI YCHEIIHO BBIBECTH CTPOKY, HEOOXOIUMO €€ B34Th B Ka-
BbIUKH ().
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Pasznuynbie omepaTopbl OTACISIOTCS APYT OT Apyra ¢ MOMOIIbIO CHMBO-
J0B << (COUut<< ............... <<endl;).

VYkazanHbIl BO BTOpOit ctpoke #include <math.h> 3aromoBounstit daiin,
pa3paOOTaHHBIN JIJIs1 BBIIOJIHEHUS IPOCTHIX MAaTEMATUYECKUX OTepaInii.

Ha  cnemyromeir  crpoke — yka3plBaeTcs ~ cTaHiapTHas  (yHK-
s main(Intmain().Ona aBTOMaTHYECKH 3aITyCKAETCsI BMECTE C IPOrPaMMOM.

Beck kon, momemaercs MexAy IBymsl (GurypHbiMu ckoOkamu { } mo-
cire intmain().

B crnenyromux cTpokax MpOMHUCHIBAIOTCS BBIPAKECHUS ((POPMYIIBI), TO3BO-
JISIIOIIME PACCUUTATh UHTEPECYIONINE mapaMeTpsl [1].

B gacTHOCTH, aKTHBHAsi MOLITHOCTh, onpeaesemas 1o hopmyie (1):

PP = kncn .PHOM; (1)

B IIporpamme OyJIeT MponucaHa CiaeayoIuM 00pa3oM:

auto P_rasch = K_isp * P_nom;

AHanoruyHo OyayT IPOIKCAHbI U IpyTUe apaMeTphl:

peakTHBHas MoOIHOCTh — autoQ_rasch = P_rasch * (std::sqrt(1 - cos_f *
cos_f)/ cos_f);

IOJIHast MOIIHOCTH — autoS_rasch = std::sqrt(P_rasch * P_rasch + Q _rasch
* Q_rasch);

pacuetHbIif Tok — autol_rasch = S _rasch / (std::sqrt(3) * U_nom).

['otroBas nmporpamma OyJ1€T UMETh CIEAYIOIIUNA BUI:
#include <=ioscreams
#include =<=math.h=

1
2

3

4~ int maindg) {

5 auto K_1isp
&

7

a8

=]

= 0.0;

aucto P_nom = o.0;

auto cos_T = 0.0;

const auto U_nom = 0.38;

std: :cout == "Beegmre K{(isp):
10 std: :cin == K_isp;
11 std: - cout == "Beegmre P{mom) :
12 std: -cin == P_nom;
13 std: :cout == "Beegmre Cos({T):
14 std: :cin »> cos_T;
15 auto P_rasch = K_isp * P_nom;
16 auto Q@ rasch = P_rasch * (std::sqrc{(1 - cos_ T * cos_ ) 7 cos_T3J;
17 auto S_rasch = std::sqro{P_rasch * P_rasch - Q_rasch * Q_rasch;
18 auto I_rasch = S_rasch s (std::sqrt(3) * U_nom);
19
20 std: :cout == "AxTEEHaT Harpyzka (EBT): " == P_rasch == std::endl
21 == "PeaKTHEHAT HarpysEa (EBAp): " =< Q_rasch == std

cendl

22 == "IlomHad mMOMHEHOCTE (KBA): " == S _rasch == std: -endl
23 << "PacweTHEIH ToE (A): "™ <= I_rasch == std::-endl;
24 return 0O;
25 ¥

Puc. 1. Ilporpamma 17151 BBIUMCIIEHHS CUIIOBOM HArpy3Ku 3J€KTPOIIPUEMHUKA
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1  #include<iostream:»

2  #include<cmath:»

3 int main()

a~[{

5 setlocale (LC_ALL, "Russian”};

[ double H, h_c, h_p, v, &, B, E, k_z, z, n;

7 const autc s = 2;

2 std::cout << "BEenMTe BHICOTY NOMEWSHWA (m): "

9 std::cin »» H;j

18 std::cout << "BEenuTe CBEC CEE2TWMABHMKE {(M): " ;

11 std::cin »>> h_c;

12 std::cout << "BEEOMTE paccTOAHWE OT noAa 0o paboded noeepx. {(m): ™ ;
13 std::cin »> h_p;

1< std:icout << "BESOWTE CNTHMAENEHOS OTHOWEHHE DACCTOAHMA v (M): " ;

p -1 std:icin »>  w;

16 std::cout << "BEenuTe AAMHy nomeweHdA (m}: "o

17 std::cin »»> B;

18 std::cout << "BESOMTE WHPHHY NOMEWEeHW4a {(#): " ;

13 std::cin »> Aj

28 std::cout << "BBenuTe 3afaHHyH OCBEmMEHHOCTL (AK): ™ ;

21 std::cin »» E;

22 std::cout << "BBenuTe kKo3ddMuWeHT 3anaca @ "

23 std::cin > k_z;

24 stdi:icout << "EBeOMTE KOISOWUWMEHT HEP3BHOMSDHOCTH OCBEmEHMA: "
25 std::cin »» I;

26 std::cout << "BBenuTe KO3IGOMUWEHT WMCNCAL3CEAHWA CEETCBOrC nMoToka @ "
27 std::cin > nj

28 auto h = H - h_c - h_p ;

29 auto L = w = h ;

38 auto 1 = Lfs ;

31 auto b =B -5 * 1 ;

32 auto a = A - L ;

33 auto M = (b = a) / (L * L} ;

34 auto F = A = B ;

35 auto 1 =F / {(h * (A + B}} ;

35 auto f = (E * kz *F *z}) / {N*n) ; _

37 std::cout <« " Pabouyas BHICOTE CEETMABHMKCE (m): ™ << h <« std::endl
38 << " PACCTOAHWE MEXOY CBETUALHMKAMA (M) : << L << std::endl

39 << " PBCCTOAHWE OT CBETHABHWKOE 00 CTeH (m): " <« 1 «« std::endl
43 <¢ " PECCTOAHWE MEXOY KPaAHWMM CESTHALHWKaMM MO AAMHE pRAa (M): " << b << std::endl
21 << " PBCCTOAHWE MEROY KPaRHWMA CESTHAbHMKaMA No WMpHHEe pAga (M): " << a << std::endl
42 << ™ QhEee KOMMHECTEC CEETWAbHMEKOS (WT): " << N << std::endl

43 << " WHOEKC NOMEWSHMA @ " << 1 << std:iendl

£ << " CBETOBOW MOTOK N3MN B CESTHABHMKE {(Am): " << f << std::endl ;
45 return 2;

45 } :

Puc. 2. HporpaMMa IJI pacueTa KOJINYCCTBA CBETUIIBHUKOB

[IpoBepuM mporpaMmy Ha OIPEAEIEHHOM INpuMepe. B kauecTtBe npuem-
HUKA UCITOJIb3YEM KOMIIPECCOP CO CIAEAYIOIIMMH XapaKTEPUCTUKAMM:

Pron= 5,5 kBT; Kyen = 0,65; cose = 0,8; Uy = 0,38kB.

BBoauM mmapaMeTpsl B CUCTEMY:

Beexnre K(1isp): 0.65
Beemure P(nom): 5.5
Beeuute Cos(f): 0.8
Puc. 3. BBog M3BECTHBIX3HAYEHNH B IPOTPAMMYy

B pe3ynbTaTe nosgydaem ciaeayrolee:

AxTtnBHag Harpyzka (xBt): 3.575
PeaxTuBHag Harpy3ka (kBAp): 2.68125
ITomrnaa mommHocts (KBA): 4.46875
Pacuerpnr Tox (A): 6.78956

Puc. 4. BeiBox pe3ynbTaToB pacueToB B nmporpamme C++

BBoaum nmapaMeTpsl B CUCTEMY:
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BeegHTe BEICOTY HmOMemmeHHA (M): 6

Beenure cBec cReTHIEHHEA (M) 1

BeeguTe paccTofHHE OT Hona Jo pabowed moeepx. (m): 1
BeegHTe ONTHMATLRHOE OTHOIIeHHe paccrosEms vV (m): 0.7
Beegute gnuHy mouMemeHHs (nm): 27

BeegnTe mHEpHHEY noMemeHma (u): 171

Beegute zamaHHyI0 oOcBemeHHOCTe (nk): 150

Beegure roaddmHumenT samaca [ 1.5

Beegure wo3bdHINEHT HepaBHOMEpPHOCTH oceemenmz: 1.15
Beegute koaddHUHEHT HCIONBZ0BAaHHS cEeToBOro motoka @ 0.67

Puc. 5. BBox u3BeCTHBIX 3HAUEHUH B IIPOrpamMMy

B PE3YJIbTATC 1IOJYydacM CIICAYIOINNC JaHHBIC!
Pabodas BEICOTA CEEeTHIRHHEOE () : 4
PaccrodHme Me#Oy CBeTHNBHHEaME (am): 2.8
PaccTosHHE OT CEeTHIRHHEOE 10 cTeH () : 1.4
PaccTodHHe MeXOy KpaHHHMH CESTHIBHHEAaMH 0 IuHHe paga (a): 24.2
PaccTogHme MeEIV EpafflHHMH CESTHIBHHEAMH OO0 IOHpHHEE pgga (M): 8.2
Obmee koIHYECTEC CEETHIRHHEOE (mT): 25.3112
Hunexc momemenms : 1.95395

CeeroeoH moTOK Jaumm B ceeTHneHHEe (mm): 4531.57

Puc. 6. BeiBox pe3ynbpTaToB pacueToB B nporpamme C++
Takum oOpa3oM, HallMCaHHAsl aBTOpaMU MPUKJIAHAs TPOTpaMMa Ha S3bIKe
C++ saBnsieTcst paboueid, a pe3yibTaThl, MOTYyUYEHHBIE C €€ ITOMOIIbIO, — JOCTOBEP-

HbIMU.
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