Aemomamuzayus paciemos nacnopma Gypoespuiensix pabom

OnucaHHas cHCTEMA KOHKPETH3ALMH pexnMoB OypeHus npuMeHsercs Ha Kadenape
«TexHomorus ¥ TEXHHKA reoJoropasse/louHeIX paloTy B Te4eHHe psaja JeT H BBEJEHA B
yuebuble ¥ MeTonuyeckne nocobus. OHa MO3BOMHIA CTYJCHTaM NMPHHMMATH 060CHOBaH-
Hble OJHO3HAYHBIE PEILEHHS MPH MPOEKTHPOBAHMHM, OTKPLLIA MYTh K COCTABJIEHHIO NpO-
rpaMm I8 a8BTOMAaTH3HpOBaHHOro npoekTHposanus [8]. Kawectso yueOHBIX npoexkToB
BO3POCIO.
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ABTOMATHU3ALIUS PACUETOB ITACIIOPTA BYPOB3PbIBHBIX PABOT

Kak M3BeCTHO, IPH NPOSKTHPOBAHUH [ACMOPTOB OYPOB3PBIBHEIX PabOT BOIHHKACT
PYTHHHAs 3ajla4a BHITIONHEHUS PAacyeToB no QopmysnaM, B KOTOPbIE BXOMAT pas/IHHHBIC
K03 PHIIHEHTE, BEIOMpaeMBIe 10 HECKOJIBKHM NapaMeTpam. Ocobas c/I0KHOCTh BO3HHKA-
er npyu BeIOOpe B3peIBHOTO Bpy6a, T.K. Ha BEIOOP BpYOa OKA3pIBAIOT BIMAHHE MHOMKECTBO
MapaMeTpoR: pa3Mepsl BHIPAOOTKH, MMO3BOJIAIOMIME Pa3MECTHTL 000pyAOBaHHE /UIA Oype-
HHS HAKJIOHHBIX LIMYPOB, KPEIOCTh MOPO/, HallpaBjieHHe TPEUIHHOBATOCTH HIIH CJIOHCTO-
CTH IOPO/i, ri1yduHa BpyOOBBIX IIMYPOB.

Jlo HacTOsEro BpeMEHH pacyeTsl H BEIOOP KO3 (HILHEHTOB, BXOAALINX B thopmy-
11b1 BBITOJIHSUTNCH BPYUHYIO 110 061enpuHaTeM GopmynaM. 970 TpeDOBAIO 3HAUHTENLHEIX
3aTpaT BpeMeHH ucnonnuTeneii. [loaToMy BO3HHKIA HEOOXOAMMOCTh aBTOMATH3ALMH Td-
KMX PacycToB.

IIporpamma paszpabortana B cpesie Delphi, opuenTHpoBana Ha paboTy Ha KOMIIBIO-
tepax Pentium-133 u Bbllle M peaqu3yeT CTAHAAPTHYIO METOIMKY pactetd, NPHMEHAEMYIO
B FOPHOM J€JI¢ MPH NPOBEEHHH KAK FOPHO-Pa3BENOMHBIX, TAK H IKCIUIYATAUHOHHBIX Bhbi
paboToK.

O cTpyKType JaHHOH 1MporpaMMel MOJKHO CKa3aTh CACAYIOIIEE.



Puc.1. [lepeyeHb HCXOOHBIX DAHHBIX

115 TOYHOTO YHYeTa CBOHCTB TOpHOM MOPOL! PH BHIDOpE KOAQGHIHEHTOB, B PO~

rpamme npezlycuorpem JIBa OKHA C xapamepncmmﬁ paspyLiaeMoft mopo/ibl.
: : B neppom okHe «Xapak-

TepucTHKA mopoxsl 1» (pHc.2)
BCE MOPOJIBI YCIOBHO Pa3dHTEI HA
rpynnst Mo BenuuuHe Koahdu-
Kpenkue ' IIHEHTa KpenocTH mo Knaccuu-
| NosonsHo Kpenkue
Cpeaei kpenocTH kanuu M.M.IlpoToapakoHOBa.
: DT0 OKHO MCIIOIb3YETCA
JUIA yKa3aHHsd KpenocTH Mopol
npu Beibope Ko3(HIIHEHTa HC-
nons3oBanua wnypa (KHII),

Puc.2. OkHo «XapakTepHcTHKa nopoas! 1»
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KOTOPBIi B HACTOAIIEH MporpaMMe Ui FOPH3OHTAIBHBIX M HAKIOHHEIX BRIPAGOTOK BBIGH-
paerca o Kareropuu nopona nmo EHB B cooTBeTcrBHM ¢ BHIOpaHHOH NIOmMANEI0 ceueHHs
BeIpaboTKH. [Tporece conocrasnenus kareropuyn nopos no EHB ¢ koothduuuentom kpe-
nocTH 1o knaccuuxanun M.M.IIpoToaEKOHOBA ABTOMATH3UPOBAH.

OTO OKHO W 3a7IaHHEBIH B MCXO[HBIX JAHHBIX AuaMerp natpoHa BB ucnonnzyercs
Takke nmpu Beibope koadduLnreHTa 3a0NTHEHHS HITypa.

Kponme Toro, takas pasbuska nopoa nossossier Gonee T04HO BEIOPATE HOPMATBHEI
yAenbHbI pacxol (koinyectsa BB, HeoOxomaumoro mis Beibpoca cunoit B3pbIBa | M’ TI0-
POJIBL) TPUMEHAEMOr0 B3PLIBYATOTO BeleCTRA.

: : i Bo BTopoM oxHe «XapakTe-
pHCTHKa nopoae! 2» (puc. 3) Bce
NMOpoAbl  YCJIOBHO pa3bMTE  Ha
IPYIIIEI N0 (PHINKO-MEXaHHUYECKHM
CBOHCTBAM.

JTO OKHO HCHOJB3YETCA
npuH Beibope KoIQHUHEHTA Tek-
CTYPL! NOPOMBI H THIIA KIHHOBOI'O
BpyOa (BEPTHKANBEHOTO HIM TOpH-
30HTAILHOTO).

[Tockonbky Ko3(pOHLUHEHT 3aXKHMa B3OPBAHHOH NOPOAEI XapaKTEepH3YET IO/I0Ke-
HHEC B3pbIBAEMOIl MOPOJIBI OTHOCHTE/IBHO 00HAKEHHOH (OTKPEITOH) MOBEPXHOCTH, TO B HC-
XO/JHBIX [@HHBIX [ BBIOOpA COOTBETCTBYIOLIEH (hopmysibl B 3a008X ¢ OJHOH OTKPBITOM
TOBEPXHOCTEIO NPeAyCMOTPEHO 0KHO «KOIHYECTBO OTKPEITEIX MOBEPXHOCTEIHY (pHCc.4).

Jlna 3aboeB ¢ ABYMS OTKPBITBIMH MMOBEPXHOCTAMH, B COOTBETCTBHH ¢ HM3BECTHOIH
pekomengauuned M.M.IIpotoaeskonosa, kodduuueHT 3axuMa nMopojasl BeIOHMpaercs B
3aBHCHMOCTH OT XapakTepa MoJpLIBKM nopoj. Jing 2Toro B HacTosmIelH nporpaMMe npejy-
CMGTpI:HG OKHO {<ﬂ0}1pbmxca TI0pO1Y (-:M pHc 4}

MAGTHEIE
Bazkue, ynpyrue
HHOY T pelwmHoBaTEE
[ MeHaowelics KpenocTe
-‘ Memucnuumme

e

Pue.3. OkHo «XapakTepHcTHKA MoOpoakl 2»

Haubonee cnoxso# 3aga-
4yell NPH COCTAaBJIEHHH IIpOrpam-
MBI sSBIfeTcs co3laHHe OaHka
JAHHBIX N0 BEIOOPY B3PEIBHOTO
Bpyba. M3zBecTHO, YTO 4YeTKHX
pekoMeHOgauMi mno  BeIDoOpy
B3pBIBHOIO BpyDa HeT, MosroMy
B3pEIBHOH BpyO BEIOMpaercs Ha

Puc. 4. Oxna «Konu4ecTBO OTKPLITBIX MOBEPXHOCTEHY H  gkascnom NpEANPHATHH 1o-
«lloapyiska nopoay» pasHOMY ¢ YH4eTOM OMEBITA Beje-
HHS B3pPBIBHBIX paborT.

B Hacrosweit nporpaMme, B 6&3} JIAHHBIX IIPH BeIOOpE B3PBIBHOTO BpyDa, BBEIEHEI:
paszMepb! BLIPaGOTKH (CeveHHe B M°, IIHPHHA M BBICOTa), hopMma ceueHms (puc.5), kosd-
unuenT KpenocTd paspymraemoii nopozaer no xiaccu@ukanun MM IIpotoaeskonosa,
rIyOHHA OCHOBHBIX BpYOOBBIX IIMYPOB (H BHYTPEHHHX BCIOMOTATENBHBIX KIHHOBBIX
IUMYPORB), HANPABICHHE TPELIMHOBATOCTH MM HAllacTOBaHHA mopoael (Puc.6), a Takke
XapaKTepHCTHKH THIOBEIX BpPYDOB B 3aBHCHMOCTH OT KO3(h(}HUHEHTa KPErnoCTH IMOpPoj
(YrIBl Hak/IOHA M paccTOSHHS MexOIy J0HHOH YacTeio IINYPOB, YHCIO nap BpyOOBBIX
IUITYPORB, PACCTOAHHE MEATY NAPaMH BPYDOBBIX HITYPOB).




T R S A T

Ilporpamma BblIaeT Ha-
3BAHHE PEKOMEHIYEMOTO BpY-
- 0a u ero mapameTps! (raybuny
| OCHOBHBIX H BHYTPEHHHX BpY-
DOBBIX LIYPOB, IMTYOHHY LEH-
TPaILEHOTo HE3apsKaEMOro

Puc.5. OkHo «(Dopma ceveHHs» mIypa lpAMBIX BpyOoEB, pac-
CTOAHHE MEKIY [I0HHOH ua-
CTBEO HAKITOHHBIX BPYOOBBIX IUNYPOR, YIIEI HAKIOHA MITYPOB, YHCIO Hap BPYOOBKIX IMIITY-
DOB 1 ,upyme apaMerTpel, Heﬂﬁx{}m«mme JUIsL 1OCTPOCHNS BpyGa).
Fia Aopons) 2 Kpome Ttoro, nns cpaBHe-
RETEeEe ' | B BEIIAIOTCH [APAMETPBI BCEX
| ocHOBHEIX BpYGOB, TpHMeHse-

MBIX B TOPHOM [eie.

HzpecTHO, 9T0 B Xapakre-
puctike BB nHe vyka3lnimaetcs
JUIMHa natpoHa BB, 1.k. ona 3a-
BHCHT OT JHaMeTpa NaTpoHa H
IIOTHOCTH ]‘Iﬂ.’l‘pﬂﬂﬂpﬂﬂﬂﬂﬂﬁ.
[TosToMy mporpamMma BBIIOTHSET pacdeT AnMHHBI marpona BB no samanneiM HexomnemM
maHaeM, C yueToM BeIOPaHHON [UIMHEBI IATPOHA MPOrpaMMa BRIJIAET TAKMKE, YCPEHEHHOe
KOJNHYECTBO MATPOHOB B IINYPE H CPeaHio Maccy mmypoBoro 3apana BB, mo xoTopeim
MOMKHO OnpeaenuTes Ang nacnopra bBP anuny sapsaa u saboiiku. Jlnd nogcyera 3THX Be-
JIMYMH B MCXOAHBIX JaHHLIX [PELycMOTpeHo okHO «Macca natpona» (puc.7).

: B zaBucumocTH 0T koaddu-
IIHEHTa KPENOCTH MOPOJ Iporpam-
Md BhBITAET pEKGMGH.EL&.IJ,HH o crio-
coby Oypenus mmypor (nepdopa-
TOpaMH HIIH CBEpJaMH, ¢ [IPOMBIB-
KO MK De3).

Ilocne BBOJOA  HCXOOHBIX

Puc.7. Oxro «Macca narpoHa» AAHHEIX HEOOXOAMMO «MBIIIKOH »
HAXKaThk KHONKY «PelllnTey H nepen
MOJIE30BATENEM MIOABIAETCHA OKHO C pe3yasTaTaMy pacdeta ¥ Bplbopa. PesyasTaThl pacuera
BBELIAIOTCA B TEKCTOEOM BapHaHTe. OHOBpeMEHHEIH 110KA3 Ha JHCIIIEE HCXOAHBIX TaHHBIX
H pe3yILTATOB pacuyera NO3BOJAKT [POaHAIH3HPOBATE BhIABAEMbIE PEKOMEHIAIHH H
BHECTH KOPPEKTUBLL J10 paclieYyarkH.
Pacnieyarka npuMepa pacueTa NpHBEIEHA HUKE.

= 1 g g e

Pue.6. Oxkxo «HanpapneHue TPEUIMHOBATOCTH NOPOI»

PesyasTarel pactera nacnopta bBP

Pabory eemmonuua: Ilerpor ML.H.

Kon-go mwmnypos, wr N=30,00
Kos1-BO OKOHTYP. "UNYPOB 10 NOYBe BEIPA0OTKH, LT Nn=8.42
Koun-Bo okoHTYp. mypoe no kposne TP suipaboTku, mwr Nxp=7.21
Kon-Bo okontyp. mnypos no 6okam TP seipaboTkn, mr N6=6.45
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Kous-Bo okOHTYD. mnypos no Koutypy I1C BeipaboTkH, mT Nk=19,66
Paccr. Mesxay mnypaMH 1o KOHTYPY Bmpaﬁmlcn,.m a=0.,49
I'nybuna BpyboBoro mmypa, M lm.ep=1,50

Cnocob 0ypenus mnypos: [lepdopaTopamu ¢ npoMbiBKO#

Cpennss Macca IIMYPOBOTo 3apAna, KT qep=0,59
YepenHeHHOe 3HAYEHHE KOJI-BA [IATPOHOB B IINYPE, T ncp=3,92
Inuna natpona BB, M 1m=0,20

Tun Bpyba BepTHKanbHEIH KIMHOBOH € paspe3HbIMH MITYPAMH HITH
MUPaMHIATEHEI CO BCIOMOTaTeNbHBIMH HITYPaMH

KinHoBbie BpyObI

Yron nakioHa BpyOOBEIX IITYPOB, TPall alfa=65,00
Pacer. Meay TOHHOH YacThio BpyOOBBIX LINYPOB, M An=0,30
Yucno nap wnypos [IpH KIHHOBOM BpyOe, 1T n=4,00

Paccr. no Bepruk. MExAY [apaMu oI, IpH kiuHoBoM Bpybe, M Bra=0,30
Pacer. mexny kpalieMMu BpyO. 1IN, 10 IIMPHHE KNHH. BpyDa, M  App=1,57
Pacer. mesny kpafiHumu Bpy0O. mm. mo BeicoTe KiHH. BpyOa, M  Bep=1.20
['ny6uHa pa3pe3HBIX MIYPOR, M 1p=0,90

MupamugaaeHbii Bpyd

Pacct. 110 BepTHK. H 110 OPH3. MEX 1y LI IHPAMHI. Bp., M Bn=1,57
Paccr. Meskay TOHHO#M 4acThiO BpyOOBRIX LIMYPOB, M An=0.30
Yron naknona BpyDOBEIX INMYPOR, rpaj alfa=65,00
[ nybuHa neHTpansHOTO MIypa, M Inn=1,00

Ilenepoii Bpyd
Pacct. mo BepT. Mex Ay KpailHHMH LITypaMH LieneBoro Bpyba, M Bumi=1.35
Kon-so mnypos menegoro spyda, mwr Nur=4,50
ITpusmaTu4decknii BpyonI
PaceT. Meway UeHTp. W OCTANIBH. LIl IPH3MATHY. Bp., M Bnp=0,10
['nybuHa HeHTpanbHOro WINYypa, M lunp=1.60

,.'1(] NOJIHHTE/ABHBIEC CBETCHHA

I1nonaaes cedenns BLIpabOTKH BUEpHE, M2 Seu=8,30
Bricota BeipaboTEH, M li e
lllupuna BEIpabOTKH MO KPOBIE, M Lkp=3,52
Inpuna seipaboTKH 1O MOYBE, M Ln=4,11
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;‘;‘?%eimﬁﬁh fmnxdn‘BB xoM3 1 q=1.86
i ,;  Ilnomans cedenns KIMHOBOTO npyﬁa, M2 Skn=1,88
i ﬂ.l!ﬂﬂ[anh CeHeHHA nUpaMHIATEHOrO Bpy6a, M2 Sn=2,46
::Ef; jﬁﬂﬁpmm cedeHHs 1ienesoro Bpyba, M2 Sm=0,40
._:-“:* ;I’lndmua CeueHHs KIMHOBOTO Bpy6a, M2 Skr=1,88
~ [lnomane cevenus nupaMuaaTsHOroO Bpyba, M2 Sn=2,46
l'lmm cedeHus Lenesoro Bpyba, M2 Su=0,40
' H.ﬂama.ua CeYeHHs NPU3MaTHYeCKoro Bpy6a, M2 Snp=0,04

Ecnu npu BBoJI€ HCXO/IHBIX JAHHBIX IIPOM3OLILIA OIIMOKA, MOABHTCA OKHO CIIPaBKH.

Takum obpaszom, npu pabote ¢ AaHHOM TPOrPaMMOi IKOHOMHTCS BpeMs I0O/b30Ba-
TENA, MOCKONBKY HeT HeoOX0AMMOCTH MOCTOAHHO 0OpalaThes K CIpaBOYHOM IMTEpaType.
Hcnonnzoranne nporpaMMel He TpeOyeT crelMANBHBIX HABBIKOB H OCOOBIX 3HAHHI KOM-
NBIOTEPHBIX TEXHONOIWHA. B naneHeleM MOXKHO paclIHPHTE MPOrpaMMy € LEIbIO BhIIaYH
THNOBOro Dnavka nacnopra OypoB3peiBHBIX paboT ¢ rpadMyYecKHM NOCTPOEHHEM CXEMBI
pasMELLeHMs ILITYPOB.
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