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JIucer coriiacoBanus

Metonnueckue yka3aHus Mo AUCUUILIMHE «PacyeT MpOYHOCTH CBapHBIX
KOHCTpYKIi. Mcnionb30BaHre COBPEMEHHBIX PACYETHBIX MPOrPAMM)» COCTaBJIECHBI
B COOTBETCTBHHM € TpeOoBaHUsIMU DeiepaabHOro rocy1apCTBEHHOTO
00pa3oBaTeIbHOrO CTaHIapTa BHICIIETO 00pa30BaHus MO HAMPABICHUIO
MOJATOTOBKH (CTEIUaTIbHOCTH)

15.03.05 KOoHCTPpYKTOPCKO-TEXHOJIOTUYECKOE 00eCIeueHHE

MAaIIMHOCTPOUTCIIbHBIX IMTPONU3BOACTB

Paccmotpensl u o100pens! Ha 3aceaanuu kadenapsl « TCuldT» npotokon Ne 9 ot

«26» anpens 2022 .



1. IIpenBapuTebHbIC CBeICHUS

[Iporpammusiii poaykt ¢upmel SCAD SOFT «Kpucrtamn» npeaHazHaueH ams
BBINIOJIHEHUS KOHCTPYKTUBHBIX PAacUETOB M IMPOBEPOK IEMEHTOB U COCAMHEHHIA
CTAJIbHBIX KOHCTPYKIIMH Ha cooTBeTcTBUE TpeboBanusim CHull 11-23-81*
“CranbHble  KOHCTpyKunH. Hopwmbsl npoektupoBanus”. llpenmonaraercs, d4To
pacyeTHbIE YCUIINMSA COOTBETCTBYIOT Harpy3kam, onpezaenenubM no CHull 2.01.07-
85. “Harpy3ku wu Bo3aeHcTBUA®, TpeOOBaHHUSAM JTOrO0 K€ JOKYMEHTa
COOTBETCTBYIOT pEajM30BAHHbIE MPOrpaMMOM IMpaBuia BbIOOpAa pacUETHBIX
COYETAaHUN YCUIIUH.

Kpowme storo, nipu coznanuu Kpucrann ucnonb3zoBaiuck cBsizanubie co CHull 11-
23-81* rocymapcTBeHHbIE CTaHIapThl, a Takxke “TlocoOue Mo mpoeKTUpOBaHUIO
craiabHbiX KoHCTpykimii (k CHull 11-23-81*)/ IIHUUCK wum. Kyuepenko”.
Hekoropbie MeTONONOrMYECKUE TOJ0KEHHUS TMOJATOTOBICHHBIX, HO e€Hle He
BBEJICHHBIX B JeicTBUE MpoekToB HOBbIX HOpM CHull 53—1-96 u “O6mmx
NPaBWJI IPOEKTUPOBAHUS IJIEMEHTOB CTAIbHBIX KOHCTPYKIMH U coequnenuit (CII
53-101-96)” Taxke UCIOIB30BATUCH MTPHU pa3pabOTKE MPOTrPAMMBI.

Kpucrann, kak npaBuio, peanu3yeT IPOBEPOUYHBIE PACUYEThl KOHCTPYKIUH U
COCIMHEHUM, pa3Mepbl KOTOPBIX 3apaHee BbIOpaHbl MPOEKTUPOBIIMKOM, T.€.
paboTraer B pexkuMe dKCIEepPTU3bl. JlJii HEKOTOPBIX CIIy4aeB PEaliM30BaH U PEXKHUM
non0opa TMOMEPEYHBbIX CEYEHHM, TaKoW TMOAOO0p BBIMONHIETCS IO YCIOBHUIO
BBIMIOJTHEHUSI  TpeOOBaHWMW MEepBOro  MpeAelibHOro cocrosiHusa. IIpoBepka
BBIOPDAHHOTO  pEIIEHUST 10 BTOPOMY IMPEACIbHOMY COCTOSHHIO JIOJDKHA
BBINIOJIHSITHCS M1OJIB30BATEIEM B PEKUME IKCIIEPTU3BI PEKOMEHIYEMOTO CEUEHUSI.

Kpome ykazanHoi ¢yHkiuu KpucTtamn BBIIOJHSET B ONpEICICHHON CTENeHU U
pOJIb CHpPAaBOYHUKA, C MOMOIIBI0 KOTOPOTO MOKHO YTOYHUTH HEKOTOpbIE
(dakTUUECKHEe TaHHbIE OTHOCUTEIBHO COPTAMEHTOB METAIIONPOKATa U OOJITOB WIIH
otHocutenbHO pexomeHmaruii CHwull 11-23-81%*. Jlns storo B coctaB (yHKImit
BKJIIOYEHBI CIICLIMAIbHBIE CIPAaBOYHBIE PEXKUMBI (CM. HMXKE), @ B HEKOTOPBIX

Cy4dasiX IOUaJIOrOBOE OKHO HMMEET KHonKyLﬂ , HaKaB KOTOPYIO ITOJb30BATEIb
MOJIYy4aeT JOTIOTHUTETHHYI0 HH(POPMAIIHIO CITPABOYHOTO XapaKTepa.

JIro6oii HabOp HOPMATHMBHBIX TPEOOBAaHUN MOMKET OBITH MpEACTaBleH B (opme
CIIMCKa HEPaBEHCTB BHUJIA

F(S,R)<1,

rie F — QyHKIUS OCHOBHBIX MEpPEMEHHBIX, S — 0O0OOIIEHHbIE HArpy3Ku
(marpy3ounbie 3pdexTo). R — 0000menHbIe conpoTuBiaeHus. OpUEHTUPYACH Ha



3HaueHus (yHKUMH F, MOXXHO BBECTH MOHATHE KO3(PPUIMEHTA HCIOIb30BAHUS
orpannuenus (K) u xputepuil npoBepkHu NpeaCTaBUTh B BUAE BKIIOYAIOLIETO BCE
HE00XOIUMbIE TTPOBEPKH.

max K <1,

T R KT

Puc. 1-1

K mpu srom ompenenser ans 3yeMeHTta (y3ja, COSAMHEHUS, CEUEHUS U T.II.)
UMEIOIIMICS 3amac MPOYHOCTH, YCTOMYMBOCTH WM JIPYrOro HOPMHPYEMOTO
napameTrpa kauectBa. Ecim TpeOGoBaHME HOPM BBINIOJIHAETCA C 3alacoM, TO
kodpdunrent K paBeH OTHOCUTENHHOW BEIMYMHE HCYEPIIaHUS HOPMATHBHOTO
tpeboBanusa (Hampumep, K = 0.7 coorBerctByer 30% 3amacy). Ilpu
HEBBITNIOJHEHNHU TpeOoBaHU HOpM 3HaUeHHe K > 1 cBUAETEeNbCTBYET O HAPYIICHUH
TOTO WJIUM WHOTO TPEOOBAaHMS, T.€. XapaKTEPU3YET CTENEHb Meperpy3ku. Takum
obOpa3zom, K ecTp neBas 4acTb pacyeTHOIO HEPABEHCTBA, MPECTABICHHOTO B
MIPUBEICHHOM BhIIIE (popMme.

Bce 3nauenus koadduimentoB K B cOOTBETCTBUHM C IPOBEACHHBIMU ITPOBEPKAMHU
MPUBOJSITCA B TOJHOM OTYETHOM JOKYMEHTE, KOTOPBIM CO3JaeTCs MpOrpaMMOiu
Kpucrann. B nuanoroBblx OKHaxX OIEPATUBHO BBIBOJMWTCA 3HadueHMe Kmax —
MaKCHUMaJIbHOTO (T.e. HamOoJiee OMacHOro) M3 OOHApY)KECHHBIX 3HaueHW K u
YKa3bIBa€TCS TUI MTPOBEPKHU (IPOUYHOCTH, YCTOMUUBOCTh, MECTHAsI YCTOMYUBOCTH U
T.I1.), IPA KOTOPOM 3TOT MAaKCUMYM peaJIn30BaJICS.

[Tockompky B CHull 11-23-81* ©He mnpuBomATCS pEeKOMEHAAIMU ISl BCEX
BO3MOXHBIX TPOEKTHBIX pEIICHWH (HampuMmep, CHOCOOBI  OMpECIICHHUS
KPUTUYECKOTO 3HAYEHWs M3THOAIONIEr0 MOMEHTa [JIsi CEYCHHS W3 OJMHOYHOTO
YTOJIKa), TO B HEKOTOPBIX ciaydasx Kpucramn He MOKET BBITIOIHUTH HEOOXOANMYTO
MpoBepKy. B OONBITMHCTBE ClTydaeB CUCTEMA YIPABICHUS HE JOMYCKAET CO3aHuUs
Takoro 3ampoca. B ciydasx, korja Takas CHUTyalus BO3HHKaeT, 00 3TOM
COO0TIaeTCs] B OTYETHOM JIOKYMEHTE, & Ha KpaHe MOSBISETCS COOTBETCTBYIOIIEE

MpeAYyNpexKICHHE.



2. OO0miee ynpasjenue NporpaMMoi
2.1 DaeMeHTHI ynpasJieHUsA

Bo Bcex pexumax pabGotel Kpucramn HCHONB3YIOTCS €IMHbIE TPUHLMIBL U
AJIEMEHTHl YIpPaBJIEHUS, C IOMOIIBIO KOTOPBIX JOCTUTaeTCs €AMHO0Opas3ue
¢ynkuuit auanora. Huke garorcs moapoOHbIe OMUCAHUS TAKUX 3JIEMEHTOB.

Kpucramn wucnonb3yeT HU3BECTHYIO TEXHHKY pabOThl € MHOTOCTPAaHUYHBIMU
OKHaMHU. AKTHBHU3alMsl CTPAHULIBI MPOUCXOAMT NPHU HAXKATUM HA €€ 3aKIaJKYy.
Kpome TOro, B KauecTBE DJJIEMEHTOB YIPABIEHUS M CIHOCOOOB J0OCTyna K
UH(GOpPMALIK UCTIONIB3YIOTCS

*Menrto, conepxaiiee nsath pasnenon (Daitn, Oynkuuu, Ilapamerpsi, CepBuc u
[Tomor1ib), KOTOpPBIE PACKPBIBAIOTCS TaK )K€, KaK M MEHIO J1t000T0 MpuioxkeHust M S
Windows mierakoM JeBOi KHOIIKU MBIIIIH.

*DyHKIIMOHATIbHBIE KHOIIKH, ‘“‘Ha)kaThe”’ KOTOPBIX (OHO pealM3yeTcsi YCTaHOBKOM
Kypcopa Ha KHOIIKY ¥ IIETYKOM JIEBOM KJIABUIIM MBIIIN) IPUBOJAUT K BHITTOJTHEHUIO
OTIpEeJICICHHBIX (DYHKIMI WM K BBIOOPY OJHOM M3 BO3MOKHOCTEH. THUIHUYHBIM
ABJISIETCS TpPUMEpP, MPEACTaBICHHbIM Ha pucyHke Puc. 2-1, rme u3 Tpex
M300paKEHHBIX HAa KHOMKaX BapHAHTOB KOHCTPYKTHMBHOI'O PEIICHUS BBHIOMpPAETCS
CpeaHUN. AHAJOTUYHYIO POJIb BBIMOJHSIOT U “paJUOKHOINKHU, TPUMEP KOTOPBIX
npencrasieH Ha Puc. 2-2.

[Tonis BBOga mMH(pOpMAIMK, C TTOMOIIBIO KOTOPBIX 3aJaI0TCS MCXOIHBIC JTaHHBIC
s pacyera. McxomneiMu nanHbiMu B KpucTtamn Bcerga aBisroTcs yucia. Eciaum
BBOJIUTCS HEIEI0€ YMCII0, TO IieJias 4acTh OTACISAETCS OT APOOHON YacTH TOUKOM
WIM JAPYTUM pasJeluTeseM Ielod W JapoOHOM wacted uucia. Pazgenurenn
Ha3HAyYalTCsS TOJIb30BaTEJIEM IPU HACTPONKE OIMEPAlMOHHOM CHUCTEMBI (CM.
Settings | Regional Settings | Number). Kpome Toro, npeaycMoTpeHa BO3MOKHOCTh
BBOJIa YHCEI B OKCIIOHEHIIMATIBHOM (opMme, Hampumep: 1.56e-7.

Oxna BbIOOpa nanHbiX u3 crnucka (Puc. 2-3), (wame Bcero u3 copTaMeHTa
METAJJIONPOKATa).
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[Tpu oOpamieHnn K TporpaMme MepBbIM HA dKpaHEe MOHUTOPA MOSIBISETCS TI1aBHOE
okHO (Puc. 2-4), ¢ moMoImp0 KOTOPOTO peaiu3yercs BbIOOp pexrMa paboOThI.
Kaxxnplii U3 nmpeaycMOTPEHHBIX HIECTHAALATH PEXUMOB BbI3BIBACTCS HAXKATHUEM
CHeuaabHOM KHOTIKH.

Bce pexumbl paboThl YCIOBHO MOXHO pa3/IeNUTh Ha TPU TPYIIIBL:

*BBIIIOJIHAIOMINUEC CIIPABOYHBIC MW BCIIOMOI'ATCJIBHBIC OIICpallkuH, CBA3AHHBIC C
IMPOCKTUPOBAHUCM CTAJIBHBIX KOHCTpYKHI/Iﬁ;

*peaM3yIoNIe IMPOBEPKY CEUCHHW M Y3JIOBBIX COCAMHECHHWA Ha BBHITIOJHCHHE
pacuetHbix TpeboBanuit CHull;

*BBIITOJIHATOMINC ITIPOCKTUPOBAHUC ITPOCTBIX KOHCTPYKTUBHBIX 3JICMCHTOB.

JleTanpbHOE OMHMCAHUE KaXKJOTO PEXUMa IMPUBOAUTCS B IMOCICAYIOIIMX pasjaeinax
HACTOSIIIIET0  PYKOBOJACTBA. 3J€Ch IMpEJACTaBlieHa TOJBKO HMX  KpaTkas
XapaKTEePUCTHKA.

CHpaBOLIHBIG M BCIIOMOI'aTCJIIbHBIC PCIKHUMBI IIPCACTABJICHBI CJIICAYIOIIUM Ha60p0M.

Cranmu — OCHOBHOUM 3ajayeil saBisieTcss peanuzanusi pekomenpauuii CHull mo
BBEIOOPY Mapok ctanu (Tab61.50%*), mpu 3TOM y4UTHIBAETCS TIOJIXOI, 3aJI0’KEHHBIN B
npoekT HoBoro CHull. Kpome Toro, BeI1atoTCsl ClIpaBKHM O COOTBETCTBUM KJIACCOB
ctanu no CHull (mo I'OCT 27771-88) mapkam ctaimu no ['OCT wmu TY
(Ta6:n1.51,0) 1 cripaBOYHBIE TaHHBIE O MEXaHUYECKHUX XapaKTepucTukax (Tabm.51%).

CopTaMeHT MeETaJUIONpOKaTa — PEXKUM JAaeT BO3MOXKHOCTH IMPOCMOTpa
COPTaMEHTOB.



BonTel — pexkum mpencTaBisieT BO3MOXKHOCTh IPOCMOTpPA COpTaMeHTa OOJITOB C
yYKa3aHUEM MX KJiacca.

[IpenenbHple THOKOCTM — pEXUM MPEACTABIAET BO3MOXXHOCTh IPOCMOTpA
pexomengamuii CHull mo mnpeaenbHbIM THOKOCTSAM pacTAHYTBIX M CXKATBIX
JJIEMEHTOB.

Koaddummentsl ycnoBuil paboTbl — peXUM MpeHa3HAuYeH ISl IPOCMOTpa U
BbIOOpa 3HaYeHUM KOA((PUIIMEHTOB YCIOBUH pabOThl 3JIEMEHTOB (YC) MO
pexomennamusim CHull.

OFI/I6aIOHlI/Ie — OIPCACIIAIOTCA HCBBI'OJAHBIC COYUYCTAHUA MHOI'MX HArpy3o0K,
KOTOPBIC HeﬁCTBYIOT Ha wu3rudaemele OJICMCHTBI, CTPOATCA OT I/I68,IOIJ_II/I€ OIIOPHBI
MOMCHTOB U1 ITOIICPCYHBIX CHIJI.

FGOMeTpI/IIIGCKI/IC XapPaAKTCPUCTUKHN — OTHM PCIKUMOM PCAJIN3YyCTCA BBIYUCIICHUC
BCCX TCOMCTPHUUCCKUX XAPAKTCPUCTHK IMOIICPCYHOI'O CCUCHUA.

PacuetHple nuHBI — 371€Ch peaau30BaHbl pekoMeHaanuu u3 tadn. 11, 12, 13* u
17,a CHull u u3 EBpoxona-3.

Martepuainbl 1t CBapKd - B 3TOM PEXHUME pealn3oBaHbl TpeOOBaHUS paznena 2
CHull B ywactu BbIOOpa MaTepuasoB JUIsl CBApHBIX COEAMHEHUN W pasjnena 3 B
YacTH BHIOOpA PaCUETHBIX COMPOTUBIIEHUN CBAPHBIX COCAMHEHUIA.

[Ipenenbubie TpOruosI - qansl Tabauiel 19,21,22 CHull 2.01.07-85* “Harpy3ku u
BO3ICHCTBHS C OTPAaHMYCHUSMHU Ha MPOTHUOBI DIIEMEHTOB KOHCTPYKIIHA.

[locnenyronme peXuMbl SBISIOTCA (PYHKIMOHATBHBIMH M TPEAHA3HAYCHBI JIJIS
MIPOBEPKU KOHCTPYKTUBHBIX PEIICHUN CTaJbHBIX KOHCTPYKUIHMH M COCAWHEHUN HA
cootBeTcTBHE TpeboBaHussM CHull mo mpoyHocTH, YCTOMYUBOCTH U THOKOCTH WIIH
K€ UId  pealu3alMd  HEKOTOPOM 4YacTH TaKUX IPOBEPOK, HUMEIOLIEH
CaMOCTOATEIbHBIN UHTEPEC.

ComnpoTuBIIeHNE CEYCHUI — B ATOM PEKUME ONPENETAIOTCS  KOI(PPUIIUEHTHI

MCITOJIb30BAaHUSl OTPAaHWYCHHUH I JI000TO W3 MPEAYyCMOTPEHHBIX MPOrPAMMOM
TUTIOB MONEPEYHBIX CEYEHUUN MPU IEUCTBUU MPOU3BOJBHBIX ycuiuil. Kpome toro,
CTPOSITCS. KPUBBIE B3aWMOJACHCTBUS IS JTIOOBIX JOMYCTUMBIX KOMOWHAIIMKA Tap
YCUJIHM.

BonToBble coeanHeHns — AJisl ONMPEIECICHHOTO YUCIa KOHCTPYKTUBHBIX PEIICHUN
OOJITOBBIX  COCIMHEHUW  OMpeAesstoTcsi  KO3(PQOUIMEHThl  UCIOJIb30BaHUS



OTPAHUYEHUN U CTPOSTCA KPUBBIE B3aUMOJICHUCTBUS IS JIIOOBIX JIOMYCTUMBIX
KOMOMHAIUMH nap yCUIHA.

@PUKIHOHHBIE COEAMHEHNS — AHAJIOTHUYEH NMPEABIAYIIEMY PEKUMY, HO C APYTUM
Ha0OpPOM KOHCTPYKTHUBHBIX PEIICHUH.

CBapHble COEOUHEHUS - NI OIPEICIICHHOTO YUCJIa KOHCTPYKTHMBHBIX PEIICHUN
CBApHBIX  COCIUWHEHHM  ompefenstorcss  Kod(DQPUIUEHTHl  UCIOJIH30BAHUS
OTPAHUYEHUM U CTPOSITCS KPHUBBIE B3aUMOJICHCTBUS JI JIIOOBIX JIOMYCTUMBIX
KOMOUWHAIIMI nap YCUITUH.

MecTHass yCTOMYMBOCTB — OTOT PEXUM peaJu3yeT IPOBEPKHM MECTHOMU
YCTOMYMBOCTH CTEHOK M MOSICHBIX JIUCTOB M3rM0AaeMbIX U CXKATBhIX 3JIEMEHTOB, MPHU
TOM HE pPacCMaTPUBAIOTCS IMOAKPAHOBbIE OajKu, a Takke OaJKu CO CTEHKOH,
MOJIKPETIJIEHHOUW MPOAOIBLHBIMHU peOpamu.

Hakonern, a1t HEKOTOPHIX BUIOB HanboJee pacpOCTPAHEHHBIX KOHCTPYKTUBHBIX
AJIEMEHTOB pEaJM3yeTCs KOMIUICKCHAsi TMpOBEpKa U BO3MOXKHOCTH IOJ00pa
CEUCHUU.

OneMeHTH (epM — O3TOT PEXKUM pealu3yeT BCE HEOOXOTUMBIC IPOBEPKH
AJIEMEHTOB (hepM Ha MPOYHOCTh M YCTOHYHBOCTH, NMPU 3TOM paboTa HAYMHAETCS C
OTIpe/IeTICHUS] PACYETHBIX 3HAYCHUN YCHIUH OT 3a/JaBacMbIX BEPTHKAIBHBIX
BHEIIHUX HArpy30K JUIsi KOHCTPYKTHUBHBIX CXeM, HanmbOoJyiee YacTo HMCIIOIb3yeMbIX
Ha TpakTUKe. Bo3aMo)keH BapuaHT pabOTHI ¢ MOJI00POM CEUCHHI.

banku — pexxum aHaNOruyeH npeapaylieMy, HO OpUEHTUPOBAH HA PACCMOTPEHUE
JIBYTaBPOBBIX (CBapHBIX M MPOKATHBIX) UM MIBEJUIEPHBIX OJHOIPOJIETHRIX 0AJIOK C
Pa3IMYHBIMU YCIOBHUSIMHU ONIUPAHUS.

Hepa3pesnbie O0aiku — B peXUME pean3yroTcss Te ke (QYHKIHUHU, YTO U [
pexuMa banka, HO NPUMEHUTENBHO K MHOTONPOJETHOW (A0 MATH MOPOJETOB)
KOHCTPYKLIMHM, KOTOpas MOXET HMEThb KOHCOJHM IO KOHIAaM. Bo03MOXHbIMU
MONEPEYHBIMU CEUYECHUSIMU SIBJISIIOTCSI MPOKATHBIE ABYTABPHl M IIBEIUIEPHl WIIU
CBapHbIE ABYTaBPHI.

CToMKM — peXHM aHaJOTMYeH MNpeAbIAylleMy, HO OpHUEHTHPOBAH Ha
PacCMOTPEHUE KOJIOHH U CTOEK Pa3JIMYHOrO MOMEPEYHOr0 CEYEHHUS.

OnopHble MIUTHI — PACcCMATPUBAIOTCA YaCTU IUIACTUHBI 0a3bl KOJIOHHBI TP
Pa3JIMYHBIX BapUaHTaX UX OKalMJIEHUs peOpaMu.



O6pamienue k J1000M U3 YKa3aHHBIX KHOIMOK MPHUBOJAUT K TOSIBICHUIO
CHEIMaTbHOT0 MHOTOCTPAHUYHOTO HAJOrOBOTO OKHA, C TOMOIIBI0 KOTOPOTO
BBITIOJTHSFOTCS OTIEpAIliy ISl BBIOPAaHHOTO peXuMa paboThl.

Kpome Toro, B r1aBHOM OKHE pacrojiaraeTcsi psjl KHOIOK, SBISIONUXCA OOIMIMMU
AIIEMEHTaMH YIIPABICHUS I BCEX PEKUMOB paboThl. K HUM OTHOCSATCS KHOMKHU:
Brixon, [Tapamerpst u CripaBka. Knonku CripaBka u BBIXo BBITTOTHSIOT OOBIYHEIE
st Windows-nipuioxkenuss (GyHKUMM - 3alpoc CIPaBOYHOM HHPOpPMALMHU U
npekparnienne padboTel. HasHauenue knomku [lapaMeTpsl onucano HUXKeE.

JIns BbIXOJa B riaBHOE OKHO Kpucrtanim Bo Bcex pekMMax MCHOJIb3YEeTCS KHOIMKA
MeHro.

Kpome Toro, nMeeTcst BO3MOKHOCTh TIEPEX0/ia B PS)KUM BBITTOJIHCHHS PACUCTOB 10
EBpoxon-3.

2.3 uanorosoe okHo “IlapameTpb1”

DTO OKHO MOXKET OBbITh BBI3BAHO B JIFOOOM MOMEHT ucnojib3oBaHusi Kpucrami. C
€ro TMOMOIIBI0 BBITIOJHIETCS HACTpoWKa OOHMX mapameTpoB padboTel. OKHO
COAEPKUT YETHIPE 3aKIATKU:

. Marepuan

. Ennnuisl uzmepenuii
. Karanoru ceuenui

. [Ipoune
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Kaxmoit w3 3akiiaJok COOTBETCTBYET CTpaHUIA, KOTOpash oOecreuyuBaeT BBIOOP
OMpEeIeICHHOT0 BUa TapaMeTPOB HACTPOMKH.

2.3.1. Ctpanunia Matepuan (Puc. 2-5) maet BO3MOXHOCTb 3a/1aTh CBOMCTBA CTaJIH
(3nauenust Ry u Ru), a Taxke 3HaueHUs KO3P(DUIMEHTOB yCIOBUN PabOTHI it



KOHCTPYKIMH, KO3(DPUIUEHTHl yCIOBUA PaOOThl ISl 3J€MEHTOB, COEIMHIEMBIX
6ontamMu, KOIPOUIIMEHT HAJAEHKHOCTH MO HA3HAUYCHUIO W MpeleNbHble THOKOCTH.
[Ipu 3ananun 3TOM MHpOpPMALMH PEKOMEHAYETCS OPUEHTHPOBATHCA Ha
pEKOMEHJalMu HOpPM, XOTS OTCTYIUIEHME OT HHUX HE KOHTPOJUpYyeTCi H
M0JIb30BaTENIb UMEET B 3TOM CMBICIIE TIOJIHYIO cBOOOY. Ecnu e oTcTymiieHus ot
HOpPM HE€ INpeaycMaTpHUBAIOTCSA, TO Jy4Ylle OSTH JaHHbIE 3aJaTh C MOMOIIbIO
pexxumoB Cranu, [Ipenensusie rudkoctu u KoaduimenTs! yciaoBuil padoTsl (cm.
HUKE), OTKY/la 3TH JaHHble Oy1yT aBTOMATHYECKH MEPEHECEHbl Ha ONMHUCHIBAEMYIO
CTpaHHUILy, @ OHA TOTJa CIIYXKHUT JJisl CIIPaBOK.

3HaueHUs TIpeAeIbHBIX TMOKOCTEH MOTYT OBITh 3aMEHEHBI MOJIb30BaTEIEM, €CIU
OH CYHMTAeT, YTO PEKOMEHJAIMU COOTBETCTBYIOUIEIO PEXKHMa HETOYHBI WIH
HeJocTaTouHbl. [Ipy 3TOM MMeeTcss BO3MOXKHOCTh BBECTH COOCTBEHHOE 3HAUCHHE,
KOTOpO€ 00513aHO OBITh MOJIOKUTEIIBHBIM IIEJIBIM YHCIIOM.

2.3.2. Crpanuna Epununer wsmepenuit (Puc. 2-6) ompeaensieT HCHOIb3yeMbIe
eIUHUIIBI u3MepeHus: BennunH. OHAa WMEEeT JBE TPYINbl JaHHBIX. B mepBoii
3Q/IaI0TCA  ©MHUIIBI U3MEPEHUS, MPUMEHSEeMbIC IS OIpeeeHUs pPa3MepoB
KOHCTPYKIIMM ¥ CEYCHWW, Harpy3oKk W YCWIUW, yrioB. J[1s1 MOMEHTOB
IpeyCMOTPEHa BO3MOXHOCTh Pa3/IeIbHOTO BhIOOpA €AMHHI] U3MEPEHHS CHII U

€AMHUI] U3MEpEHUs Tuied (KHOMKa E)
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Bropas rpymnma BkiIO4aeT OkHa HazHayeHUs (HOpMaTOB MPEACTABICHUS JaHHBIX.
3nmech 3amaercs KOJWUYECTBO 3HA4YANMX HOU(p TpH MPEACTABICHUHM JTaHHBIX B
dbopMe ¢ TeCATUYHOW  TOUYKOU VI  SKCIIOHEHIMAIBHOM ITPEICTABICHUH.

TouHOCTH MpeacTaBlIeHUs] JaHHBIX (KOJMYECTBO 3HAUYAIUMX HU(p mocie 3ansToi)
HA3HAYAETCS C TIOMOIIBIO0 KHOTIOK < M >, a YCTAaHOBKA YKCIIOHECHIIUATBLHON (POPMBI
YuCia — KHOIMKOU €.

2.3.3. Crpanunia Karamoru cedenwmii (Puc. 2-7) mo3BoisIeT paccCMOTPETh CIHCOK
UMEIOIIUXCS B CHCTEME KaTaJloTOB METaJUIoNpoKata W OoToOpaTh st



UCIIOJIb30BaHUsl HEKOoTopble M3 HUX (wim Bce). s storo B cnucke Karanorm
HEOOXOMMO OTMETUTh HUMs Karajora M HaxaTueM Ha KHonky JloGaBuTh
IIOMECTUTH €ro B cnucok Mcmoab3oBarb. VCKiIOUMTH Kartajor M3 4YHCIIA
HCIIOJIB3YEMBIX MOYKHO, €CIIM IIOMETUTH €ro B crnucke Mcmoab3oBaTh U HaXaTb
KHOIIKY Y IaJIMTh.
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Puc. 2-7

I/ICHOHBS}/H KHOIIKHN BBer U BHH3 MOXHO IIOMCHSTH MopAdOK CJICAOBAHUA
HNCIIOJIb3YCMbIX KaTaJIOT'OB B CIIMCKC. I[J'IH IepeHocCa Karajora CJIcaAyeT OTMCTUTD
€ro UM B CITMCKC I/ICHOJ'IB?:OBaTB, a 3aTCM C ITIOMOIIIBIO KHOITKH BBer ujau Baus
MEPEMECCTUTD €TI0 B HOBYIO ITO3UIIUIO.

2.3.4 Crpanuna Ilpoune (Puc. 2-8) maet Bo3MOXHOCTh BBIOpPATh SI3BIK OOIICHUS,
Ha KOTOpPOM OYIyT TIpEACTaBICHbl BCE TEKCThl B YINPABISAIOIIMX OKHAX W
odopmieHsl pe3yabTaThl padboTel. Ecnu B rpynmne CooOieHus yCTaHOBICH PEXUM
[lonHble, TO B TEKCTE MPOTOKOJIA BOCIIPOU3BOSATCS HEKOTOPHIE MPOMEKYTOUHBIE
pe3ybTaThl, U B CiIydae HEOOXOIUMOCTH MUTUPYIOTCS HeKoTopbie yacth CHull. B
pexxume KopoTkue BBIBOASTCS TOJNBKO HCXOJHBIE JaHHBIE M OKOHYATEIbHBIC
pE3yAbTaThl pacyeTa U CChUIKU Ha UCIOJIb30BaHHbIe TyHKTHl CHUlL

Jns  paboThl € OTYETHBIM JOKYMEHTOM MOXET OBITh BBIOpaH PEXKUM

[TpocmoTp/PenaktupoBanue i pexxum lleqars.
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Puc. 2-8
B pexume [Ipocmotp/PenaktrpoBanue Haxkatrue KHONKU OTyeT B JitoOOM paboueM
OKHE I03BOJIIET MPOCMOTPETh TEKCT OTYETA HA 3KpaHE U OTPEJAKTHPOBATH €rO.
Jl1s1 5TOro BBI3BIBACTCS MPUIIOKEHUE, accouuupoBanHoe ¢ popmatom RTF daiina



(manpumep, WORDPAD wumu WORD). EcrtectBeHHo, 4TO 3a WHCHpaBiICHUS,
BHECEHHBIE B TEKCT OTYETa (2 MOTrYT OBITh MCHPABIEHbI U PE3YyJbTaThl pacuera),
OTBETCTBEHHOCTh HECET Mojb30oBarenb. CymecTByroT pasnuuusi B gopmare RTF
¢aiinoB, KoTopble Hcnoib3ytoTcs nporpaMmmamu MS Word v.7 u WordPad wnu
nporpammoir MS Word 97. B cBs3u ¢ 3TUM mporpaMma MpeaoOCTaBISIET
BO3MOXHOCTH BbIOOpa popmata RTF B pexxume Tun oryeTa.

Haxatue kaonku [leyats B rpynmne OTYeT BBI3BIBAET MeUaTh OTYETa B TOM (popme,
B KOTOPOH OH C(pOPMHUPOBAH NPOrPAMMOM.

B ctpoke KonoHTUTYIIBI paccMaTpuBaeMoOl CTpaHULIBI MOXKHO yka3aTb uMs RTF-
¢aiina, U3 KOTOPOro OepyTcst KOJIOHTUTYIBI AJi1 0(OPMIIEHUS CTPaHUL] OTYETHOTO

JOKYMEHTa, WM Ha)XXaTHEM Ha KHOIIKY |j13516pan, CYIIECTBYIOIINN (hai.
Eme omHo¥l ¢yHKIMEW paccMaTpUBaeMON CTPAHMIIBI SBISICTCS OpTaHU3aIlHS
3aIlIOMHUHAHUS TIOCIIEHUX JTaHHBIX, C KOTOPBIMU padoTaja rnmporpamma. 9T0 MOXKET
OKa3aTbCs yJIOOHBIM TIPU CIIYYaWHBIX MepephIBaX B padoTe, a TAKXKE MPHU PEIICHUH
CepHH OJHOTHITHBIX 3a/a4, JJIsi KOTOPBIX MHOTHE JaHHBIC OKa3bIBAFOTCS OOIIUMHU.
Torpa 3amoMuHaHUE TO3BOJISET HE BBOJUTH WX 3aHOBO, OIPAHHYMBASICH TOJBKO
UCIIPABJICHUEM M3MEHUBIINXCS 3HAYCHUH.

HakoHner, oTMeTka B OKHE AKTHBU3MPOBAaTh MHHH- CIPaBKy TIEPEBOJIUT
nporpaMMy B PEKHM pPaOOTBI, MPU KOTOPOM TpH TIOJBEICHUHM Kypcopa K
YIPABJISIFOIICH KHOIKE TIOSBISIETCS CHPABOYHBIA TEKCT C TOSCHEHHWEM CMBICIIA
BBIOMpaeMOil QYyHKITNH.

C momoIpi0 KHOMOK B Tpynme “YcTaHOBKa mpu(Ta” MOXHO BBHIOpATh (OHTEHI, C
TIOMOIIIBIO KOTOPBIX OyZeT MPOW3BOAUTHCS ONM(PPOBKA PUCYHKOB Ha JKpaHE U B
OTYETHOM JIOKYMEHTE.

2.4 KoHcTpyupoBaHHe NONEPeYHbIX CeUeHH

Omneparnuu BRIOOpa MOMEPEYHOTO CEUEHUST PJIEMEHTOB KOHCTPYKIIMM BCTPEUYAIOTCS
B OOJBIIMHCTBE PEKUMOB pabOTHI MporpaMmbl. Bo m30exkaHWe TOBTOPOB ITH
OIepaIfy ONMUCHIBAIOTCS 3/IECh OT/IEIBHHO.

C1too 110
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2.4.1. Kpucramn paboraer ¢ IIECTHAAUATbIO TUIIAMU IONEPEYHBIX CEYEHUU
AJIIEMEHTOB CTaJbHBIX KOHCTPYKIMH, CXeMbl KOTOPBIX MpeAcTaBieHbl Ha Puc. 2-9.
B ux uyucne mATh TUNOB MPOKATHBIX M THYTBHIX MpOQUIEH, TpU TUMNA CEYEHUH,
CBapEHHBIX M3 JIMCTOB, U BOCEMb THUIIOB COCTAaBHBIX CEUEHUH, HAOMpaeMbIX U3
MPOKATHBIX poduien.

Ecnu cedenne mpencraBisieT co0OM MPOKATHBIA MM THYTBHIA NPOQUIb WU Ke
COJIEP)KUT €ro B CBOEM COCTaBE, TO pEaJU3yeTcss JOCTYI K CHUCKAM TpYIIIbI
Bei6op mpoduns (Puc. 2-10). Cnucox Karamor naer BO3MOXHOCTH BBIOpaTh
KaTajor MNpPOKaTHbIX mOpoduiei, U3 KOToporo Oyner BbIOUpaThCs Tpedyemoe
ceyeHue. Mcnonb3yloTcsl TONBKO T€ KaTajord, KOTOpbIe BKIIOUEHBI B CIHCOK
Ucnonws3oBatk (cM. pasznen 2.3.3).

Crnucoxk Tun npoduns no3BojsieT yKa3aThb TpPyNIy OJHOTUIHBIX Mpoduiei
npokara (Harpumep, IByTaBpOBbIe Mpod iy, MIBEJUIepa, YroJaKy U T.11.). [Ipu sTom
CIUCOK JOCTYNHBIX TPy mpoduiei omnpeaensercs BbIOPAaHHBIM THIIOM
nonepeyHoro cevyeHus. Hampumep, ecnu BbIOpaTh MEpBBIA TUIl CEUYEHHS, TO
OKa)XXYyTCsl JOCTYNHBIMU TOJNbKO PaBHOmosOuHbIE yronku u HepaBHOMoiouyHbIE
YTOJIKH, @ TIpU BBIOOPE MOCIEIHEr0 THUIA CEYEHUS OTKPOETCS JOCTYI K TpyIIaM
npoduneit JIByTaBpsl ¢ mNapamiedbHBIMU TPaHAMHM TMOJOK WM JIByTaBphl C
YKJIOHOM BHYTpEeHHUX TpaHedl mnonok. Crmcok CeueHue naeT BO3MOYKHOCTb
BBIOpaTh KOHKPETHBIM Npo¢uib, KOTOPbIA OyIeT HCIOJb30BAaTHCS B MONEPEUHOM
CEUEHUH DJIEMEHTA.

OrpanuueHue peaausaluy — JJIs COCTaBHOTO CEYEHMsI U3 LIBEJIJIEpa C IByTaBpOM
BBIOOp BO3MOKEH TOJIBKO B IIPEJIEJIaX OJJHOTO KaTajora MpOKaTHbIX MpoQuiIeH.

Enegime 14 ceeermen |

l'lpumrul Orresstan | Crpasra |

Puc. 2-11

2.4.2. B rpynne Bwibop npoduiis pacrnonaraercs KHonKaﬂl, C MMOMOINIBIO KOTOPOM
peanu3yeTcsi TOCTYI K IMOJIb30BATEIBCKON 0a3e MOmepevHbIX ceueHui. Jta 6asza
co3gaeTcs B Iporiecce paboThl ¢ mporpaMMoi. [[7s 3amucu co3jaHHOTO CeYeHUS B
6a3y ucnonb3yercs kHomka COXpaHUThH, KOTOpas yCTaHOBJIEHA Ha CTpPaHUIIAX
KOHCTPYHUPOBAHUS MOTIEPEUHBIX CEYCHUH.

Haxatne xuHomkn CoOXpaHUTh BBI3BIBACT JHAJOTOBOE OKHO HammeHoBanue
CCUCHHUsS, B KOTOPOM 3ajaeTcsi UMs coxpaHsemoro cedenus (Pumc. 2-11).
[TockonbKy mporpaMMa He KOHTPOJIUPYET YHUKATHHOCTh MPUMEHSEMBIX UMEH, TO
3a 9TUM JIOJIKEH CJICTUTH CaM TMOJIb30BaTEb.

JIs mocTyna K CEYeHHUSAM M3 MOJb30BaTEILCKON 0a3bl MOCIe HaKaTHUS KHOIKH ey
OTKpBbIBaeTCA nuanoroBoe okHO Ilomb3oBaTenbckue cedenus (Puc. 2-12), co
CIIMCKOM CEYECHHI.
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Ecnun oOnapyxutcsi, 4yto B 0a3e HUMEIOTCS MOBTOPSIONIMECS HMEHA, TO s
nepeuMeHOBaHus MPOUIIs CIeyeT BOCIIOJIb30BaThCs KHOMKOM [lepenMeHoBaTH.
JIro6oe cedeHne U3 yka3aHHBIX B OKHE [lonb30BaTenbCcKue CEYEHUsS MOXKET OBbITh
UCIIOJIB30BaHO g paboThl. Eciu Bocmonb3oBaThesi KHOMKOW ['eomerpuyeckue
XapakTEePUCTUKU, MOXKHO TMOJYUYUTh BCE XAPAKTEPUCTUKU CEYEHUS B OKHE

['eomeTprueckue xapakrepuctiku ceuenus (Puc. 2-13).
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Puc. 2-13

B oaTOoM oOkHe cedeHwe uU300paKEHO B MacmTabe C yKa3aHHEeM TJIABHBIX
LEHTPAIBHBIX OCEN MHEPLIMU U OCHOBHBIX Pa3MeEPOB.

['eoMeTprueckne XapaKTEpUCTUKH BBIYUCISIOTCA MPOrpaMMON C OIPENEIICHHOU
TOYHOCThIO. [l03TOMY MO HEKOTOPBIM M3 HUX BO3MOXHBI HECYIIECTBEHHBIE
PACXOKICHHS CO CIPABOYHBIMU TAHHBIMU, IIPEICTABICHHBIMU B KaTajJorax.

Ecnu ucnionp3yeMoe cedeHne CoepKUT B CBOEM COCTaBe MPOKATHBIE TPOo(uIn, TO
KaTajor, U3 KOTOPOT0 3aMMCTBOBAHBI CBEJICHHUS O TaKOM MPOQuIiIe, TODKEH OBITH
BKJIFOUEH B cUCOK M CmoJib30BaTh.

Jlns komOuHUpoBaHHBIX ceueHuit 12 - 15 (Puc. 2-9), koropsie UMEOT B CBOEM
COCTaBE€ PEIIETKH, COEAUHSIONINE MEXKY COOOW BETBH CEUYEHUS, MPEIYCMOTPEHBI
KHOTIKH JJIs1 BBIOOpA TUIA COETUHUTEIIbHON PEIIeTKH.

2.4.3. Kpucramm  aBTOMaTHYeCKH  3ampemaer paboTy ¢ KOHCTPYKTHBHO
HeylauHbIMU ceueHusiMU. CNHCOK orpaHudyeHui npuBefeH B Tabnuuax 2.4.1 u
2.4.2. Ilpn HapyluIeHUH 3TUX OTPAaHUYCHUI HA SKpaHE MOSABISIETCS COOOIIeHue 00
omuOKe ¢ MOSCHEHUEM CMbICIIa JIONMYIIEHHON OmMOKK (MmpuMep mnokaszaH Ha Puc.



2-14). Kpome TOro, B COOTBETCTBYIOIIMX OKHAaX HaXOAUTCS KHOHKam, Ha)xaTue
KOTOPOM TO3BOJSET OINEPATHUBHO IIPOCMOTPETH MCIHOJIB3YEMBIE OTPAaHUYCHUS
pa3MepoB.

Puc. 2-14

B HCKOTOPBIX  ClIydadaxX  IIporpaMma JacT BO3MOKHOCTb UTHOpUPOBATH
OpeaAynpeKACHUC O HAPYIICHUN Ol“paHI/I‘IGHI/Iﬁ Ha>XaTucM KHOIIKH I/II‘HOpI/IpOBaTB,
HO IIpu J3TOM BCC HCTATUBHLIC TIIOCIICACTBUA TAKOI'O OTKas3a HC 6yHyT
AHAJIM3UPOBATHCH.

B Tex Clydasax, Koraa 3a4acTCiad HCBCPHOC YHCIOBOC 3HAYCHHC KaKon-1100
BCJIMYHHBI (HaHpI/IMep, CHUMBOJIBI BMECTO III/I(bp), TCKCT IMOACHCHUA BBITJIAAUT KaK
OmnbouHbIe JaHHBIC. Takoi cTuIb KOHTPOJIA MMPOXOJUT YCPEC3 BCC PCIKUMBIL.

Tabauna 2.4.1. Orpannyenus Ha BHIOOpP pasMEPOB CEYECHUI

CeyeHue OrpaHH4eHun CeyeHHe GFDEiHH'-IE-HHH
TONLKD ME UMEeH LLWXCA Bas ToNbKD U2 MMEHILLLMXCA 533
|| aHHBLX NaHHBL
TONLKD M2 UMEeH LLWXCA 533 TonbKD U2 MMEHILLLMXCA 533
E NaHHbLX NaHHBL
S i | baltnz5; P/ L 2 5; T b/ tn 2 5; bal tz = 5;
TonuwWHa NUCTOE TONBKO W3 ha/ te = 5;
. CrUCKa tw [Mw TonwMHa NUCTOE TOMLKD U3
b (3 s e W CrKCKa
LT b/ tn = 5 hu {1 = 5; 0.8t<g=2t
—— It Hlin = 2, i LOLEQE L
=" 5z bnl hy=0,2 H_,_ﬂlj Jazop TOMBKO W3 CIKCKE
. - TonNWKUHE NACTOE TONBKD W3 TOMLKMH NWCTOB
- CrncKa
Liq
= 0,8t=g=2t; L Q=28
j| Jasop TOMBKO W3 COMCK3 3 _15 Jasop TOMBKO W3 COWMCK3
- TOMLLWH MCTOR -4 TOMLULMH MWCTOB
[ I Bibs =4 Hib =4; o B/bx=3;
rﬁ” 20zBMHz=05.
L
- Bl =2 B Bibwz3;
lWeennep n ABYTARR TOMLKO U2
DOHOMD KATANora npoKaTHLEK
— npochuUned M NpUMERHD
DOMHEKOBOA BLICOTHI.
A Blbp=2; MpurMeyaHus:
1. lUwpuHa nOMKW NPOKETHEX  NpOdHe
DS0ZHAYEHA Kak by ANA LWEennepos 1 Kak by AnA
OBYTABPOB.
2. TonwwuHa yronka oSosHavyeHa Kak t.




Tabmuua 2.4.2. Orpanu4enus Ha BEIOOP IIAPAMETPOB PELIETKU

Cxema OrpaHu4eHuA Cxema OrpaHH4eHUA
=L szh szh:
W o< A NOND By A
Ai Ai =+ A, Az A
s=h e 5 =2hb;
4 Aa< A 1o Tl
Ag 5 Ay 84 L
s=h
s &i{'ﬂ"'
A A, A< A
MpurMeYaHKa:
h — paccToAHMe Mex oy OCAMU NOACOE,
A — nnowaaks noAca;
Ay — NNoWAaNL packoca;
B — NNOWEAL CTORKK.

2.5 CepsBucHble GyHKIIUT

[lockonbky mpu  pabote c porpaMMon 4acTo

BO3HHMKAET HEO0OXOIUMOCTh BBITIOJIHUTh HEKOTOPBIC JOMOJHUTEIbHBIC
pacuetsl, B paznene CepBuc riaaBHoro MeHw Kpucramn mnpenycmaTpuBaeTcs
BO3MOKHOCTh BBI30Ba KaK CTaHAAPTHOTO KaibKysaTopa cpeasl Windows (eciu oH
MHCTAJUIMPOBAH IPU YCTAHOBKE CHUCTEMBI), TAK M CHEUHUAIBHOIO BBIYMCIHATEIIS
(crannmaptHoit pynkuuu cpeasl SCAD), MO3BOJSAIONIETO BBIMOIHATH PACYETHI MO
dbopmyam.

Boeruncnurens (Puc. 2-15) mpegnasHadeH yisi NPOBEASHUS BBIYUCICHUH 10
dbopMynaM, KOTOpBIE 3a/1al0TCsI TTOJIB30BaTENIEM B OKHE BBO/IA.

ITpu BBOKIE hopMyII ciiemyeT coOIOAaTh CASAYIOIIUE TTpaBUIa;

. HAaMEHOBaHUS (YHKIIUHA BBOJATCS CTPOYHBIMH OyKBaMH JIATHHCKOTO
andaBuTa;
. pasaenurenieM IPOOHOM M IeJION YacTel Yucia SBIsSeTCs TOUKa,

™ PacueT no dopmyne [_ 5] x]

[1.2+5inl0.43)+6. 75 0tl6.8)-0.003 0.2 = 18.3661

SHoven

| /

il ree

Puc. 2-15
. apudMeTHICCKHEe ONIepaIliy 3a1al0TCs CAMBOJIaMH +, -, *,
/, BO3BEIEHHE B CTeNeHb ~ (Hampumep, 2.5%2.5%2.5 3anuceiBaeTcs kak 2.53).
IIpu 3ammcu dbopmyn MOKHO WCITOIb30BaTh CICAYIOMINE (HYHKITUH:
floor-nau6oibIiee 1e10€ YKHCIIO, HETIPEBBIIIAIOIICE

3aJITaHHOE
tan-taaredc
sin-cuHyc



COS-KOCHHYC

asin-apkcuHyc

ac0S-apKKOCHHYC
atan-apkranreHnc
eXP-3KCIIOHEeHTA
ceil-HanMeHbIIIee 11eJI0€ YUCIIO, MPEBBIMIAIOIICE 3aTaHHOC
tanh-tanrenc runepoonyecKuii
sinh-cuHyc runepooNInIecKuii
cosh-kocuHyC THITEPOOTHMUECKUIA
log-HatypanbHsIii J0rapudm
10910 -necsaTrunbIi torapudm
abs-a0coroTHOE 3HAUCHHE
SQr-KOpeHb KBaIPATHBIM

B 3aBucumoctu OT cocTosHMs mepekitouarens ['pamycel/Paguanbl apryMeHTHI
TPUTOHOMETPUYECKUX (QYHKIUK (Sin, cos, tan) W pe3ynbTaTbl OOPATHBIX
TPUTOHOMETpUUYECKUX (PyHKIMHA (asin, acos, atan) MPUBOIATCS B rpagycax WU
paanaHax COOTBCTCTBCHHO.

JlomyckaeTrcs HCHOJIb30BAHHE TOJBKO KpPYIJIBIX CKOOOK MpU MPOU3BOJIBHOM
FJ'Iy6I/IH€ BJIIOKECHHOCTHU.

[Tpumep. @opmyna

1.2 +sin(0.43) +6.7~/6.8 —f0.003

JOJI2KHa OBITH 3aIKCcaHa CJICOYIOIIM O6p&30M:
1.2+sin(0.43)+6.7*sqrt(6.8)-0.0030.2 .

Ecmu AKTUBHU3HUPOBATb KHOIIKY HepeMeHHBIG, TO MNOABIIACTCA HAOIIOJIHHUTCIIbHAsA
BO3MOKHOCTb HCIIOJIB30BaTh B (hOpMyJie TPU HE3aBHUCUMBIE TEPEMEHHBIE X, Y, Z.
HpI/I 9TOM CaMH 3HAUCHHUA IICPCMCHHBIX 3aAal0TCA B COOTBCTCTBYIOHIHMX OKHaAX
BBOJaA. DTO MO3BOJIET IMpOBOAUTL CCPHUIO OJHOTHIITHBIX BBIUHCJICHUH IIpu
pa3IMYHBIX 3HAYEHUSIX MapaMeTpoB. Hanpumep, B a3ToM pexxume popmyna

1.2+ sin(x) + 6.7-/6.8 - 3fy

JI0JI’KHa OBITh 3allMCaHa B BUJIC

1.2+sin(x)+6.7*sqrt(6.8)-y"0.2

JIns mpoBeneHUs BBIUMCICHHUM CIEAYyET Haxarb KHONKY Berumciauts. KHomka
KonupoBaTh 103BOJISIET TOMECTUTD PE3YNIbTAT B Oydep oOMeHa.

Kpome Toro, mporpamma TO3BOJISIET 3amWcatb B ToJie BBoAAa  (OpMYI
CHMBOJIMYECKOE BBIPAXCHHE, 3aBUCSAIICE OT MEPEMCHHBIX X, Y, Z M HAKATHEM HA

& & Z

% ax fird

OJIHYy W3 KHOIOK : : MOJIyYUTh CHUMBOJMYECKOE BBIPAXKEHHE JIS
COOTBETCTBYIOIIEH YACTHOW MPOU3BOJIHOM.

3. /{unanoroBoe okHO “MaTtepuabl 1jis cCBapKu”

C mnomompbl 3TOr0 JBYXCTPAHUYHOTO OKHA peanu3yeTrcss (QyHKIHsS BbIOOpa
CBAapOYHBIX MAaTEPUAIIOB ISl IPOCKTUPYEMOIN KOHCTpYKIMH. BpiOOp peanusyercs B
COOTBETCTBHH ¢ ykazaHusMu Ta0m.55* CHull 11-23-81%*.



[ e —

PPN —

e e e |

Puc. 3-1

3.1. Crpanuna Ycnosus npumenenus (Puc. 3-1)

COJICPKUT JIBE TPYIIIBI JAHHBIX.

B rpynme CapuBaemasi KOHCTPYKIHS HEOOXOAMMO 3aJaTh HOMEp Tpynmbl (IO
tabsn. 50 CHull wim mo pesynbratam paboOThl peXuMa CTaldH), K KOTOPOM
OTHOCHUTCSl cCBapuBaemasi KOHCTPYKIMSI M YKa3aThb CTajb, M3 KOTOpPOM JTa
KOHCTPYKIIHS 3alIPOCKTUPOBAHA.

Bo Bropoit rpynne (Knumatuueckuit paiion mo I'OCT 16350-80) yka3biBaeTcs
onuH n3 npexycMoTpeHHbIX B CHull TemmnepaTypHBIX pe:XUMOB SKCILTyaTallny.
[Tocne 3anonaHeHMs BceX JAHHBIX MEPBOM CTPaHULIBI HEOOXOUMO HaXaTh KHOIKY
Matepuainsl, Iociie 3TOro OTKPOETCsl BTOpasi CTpaHUIa pacCMaTpUBAaEMOro OKHa.

3.2. Crpanumla Matepuansl TUTSt ceapku (Puc. 3-2) comepXuT CIHCOK
pPEKOMEHyeMbIX MaTepuaioB (Mapku ¢iroca M CBApOYHOUW NPOBOJOKH, THIIBI
AJIEKTPOJIOB).
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Puc. 3-2
OTMeTuB B criucKe TPpeOYyEeMyIo CTPOKY, MOKHO HaXKaTh KHOMKY [IpuMeHuTs, TOraa
JaHHBIE O BBIOPAHHBIX MaTepuangax OyAyT WCIONIb30BaThCSA TPU TMPOBEPKE
HECyIlEel CTOCOOHOCTH CBAPHOT'O COEUHEHUS.
4, /AunanoroBoe okHo “CBapHble coeMHeHUS”
4.1. DTOT pexHM J1aeT BO3MOXKHOCTH TMPOBEPKU CBAPHBIX COEIUHEHUUN
CJEAYIOIIHNX TPEX OCHOBHBIX THUIIOB:

i

. MPUCOEANHEHUS OJJUHOYHBIX U CIIAPEHHBIX YTOIKOB K (DaCOHKE;
. HAXJIECTOYHbIC NPUCOEAUHEHUS JIMCTOB;
. TOPLIEBOE MTPUCOCIMHEHNE JIUCTA, ABYTaBpa, MIBEJUIEPA WU NPSIMOYTOJIBHOMN

TpYyOBI.



HaGop mnposepoxk mo CHull I[I-23-81* omnpenensieTcss TUMOM COEAWHEHUU U
KOMIUIEKTOM JEWCTBYIOIIMX Ha HEro Harpy3ok. Bce tumel coeguHeHun

MIPOBEPSIOTCS] B COOTBETCTBUU € YKa3aHUSIMHU M. 11.2, a B HEOOXOAUMBIX CIy4asix U
- .. 11.3, 11.5 CHull 11-23-81*.

4.2.  OKHO COAEPKUT TPH 3aKIIATKHU:

. TUI COEJIUHEHUS;
. napameTphl;
. KPUBbIE B3aUMOJICHCTBHSI.

[lepBas u3 Hux (Puc. 4-1) cogep>kuT AeBATH KHOIOK, C OMOIIbIO KOTOPBIX MOYKHO
BbIOpaATh THUI MPOBEPsieMOil KOHCTPYKIMU. Kpome Toro 3aech pacronaraiorcs J1Be
Ipynibl JaHHBIX O BHUJE CBAapKU U TMOJOKEHUHU IIBa B MPOIECCE MPOU3BOACTBA
pabor. HeoOxonumo B KaxAoW rpylre yka3aTh Ha OJMH M3 ajJbTePHATHBHBIX
BapUaHTOB, YTO JAae€T BO3MOXKHOCTb ompenenuts kodpouuuentol Bf u Pz B
cootBeTcTBUM ¢ Tabnuueit 34* CHull 11-23-81*.

Jlpyrue mnapameTpbl, y4acTBYIOIIME B pacyeTe, ObLIM OMNpEleNieHbl paHee MpH
pabore pexumoB Cramu, Martepuansl ans cBapku, Kosddumuentsr ycnoBuit
pabotel. VX 3HaYeHUS JEMOHCTPUPYIOTCS B COOTBETCTBYIOIIMX OKHAaX WM TpHU
KEJIAHUU MOT'YT OBITh U3MEHEHBI MOJIH30BATEIIEM.
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Puc. 4-1

4.3. 3akmnanka [lapametpsr (Puc. 4-2) npegnaznauena nis 3aaaHus nHopmauu
0 pa3Mepax COCIMHEHMS W JJIA BBOJA JTaHHBIX 00 yCHIIMSAX, NEUCTBYIOIIUX Ha
COEIMHEHUE. 371eCh K€ 3aJal0TCA KaTeThl MBOB. KalbKylsaTop KOHTPOIHPYET UX
Ha cooTBeTcTBUE TpeboBanusM 11.12.8 CHull 11-23-81%*. [IpoBepsemble BETMUUHBI
npeacTaBieHbl B Taomuie 4.2.1
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Tabnuua 4.2.1

JCKHz yana K.OHTpOnb WCXOAHLLX AAHHBX
0o 458
- bthtgez4cm
-|._ ﬁ t2 0.8 tyranes
bxdcom

l" j hz=4cm

4.4. 3axnanka Kpussie B3aumoperictBusi (Puc. 4-3) conepuT OKHO, B KOTOPOE
BBIBOJSITCS KPHMBBIE B3aMMOJCHCTBUSI CHJIOBBIX (DAKTOPOB, OTpaHUUYMBAIOIIUE
o0nacTh Hecyllel cnocobHoCcTU coenuHenus. OHa MOJHOCTHIO aHAJOTHYHA TaKOU
xKe 3akianke u3 pexxuma ConmpoTHBICHHE CEUCeHHUM, BONTOBBIE COEMUHEHHS WU
OPUKIIMOHHBIC COSTUHCHHS.




