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JIucer corsiacoBanus

Meroanueckue yka3zaHus 1o AUCHUIUIMHE «PacueT mpoyHOCTH CBapHBIX
KOHCTpPYKIUH. Mcroap30BaHNE COBPEMEHHBIX PACYETHBIX MPOTPAMM» COCTaBIIECHBI
B COOTBETCTBUU C TpeOoBaHUSIMU DeiepalibHOTO TOCYAaPCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAApTa BBICIIEr0 0Opa30BaHUs 110 HAIIPABJICHUIO
MOATOTOBKH (CHENUATIBHOCTH )

15.03.05 KOoHCTPpYKTOPCKO-TEXHOJOTUUECKOE 00eCTICUeHUE

MallIMHOCTPOUTCIIbHBIX IIPOU3BOJICTB

Paccmotpens! n 0100pens! Ha 3acenannu kadeapsl « TCuldT» mpotoxos Ne 10

oT «26» anpens 2021 r.



1. IIpenBapuresibHbIe CBEeCHUSA

[Tporpammusiii npoaykt ¢upmsl SCAD SOFT «Kpuctamm» mpenHazHadyeH Aiis
BBITIOJTHEHHSI KOHCTPYKTHUBHBIX PacdyeToOB M MPOBEPOK IJIEMEHTOB M COEIWHEHUMN
CTJIbHBIX KOHCTPYKIIMH Ha cooTBercTBUe TpeboBanusim CHull [1-23-81*
“CranpHble KOHCTpykuuu. HopMmbl mnpoextupoBanus’. IIpenmosaraercs, d4rto
pacyeTHbIe YCUIIHMS COOTBETCTBYIOT Harpy3kam, onpeaenenasiM no CHull 2.01.07-
85. “Harpy3ku u BO3IeHCTBUSA’, TpeOOBAaHUSAM ITOTO K€ JOKyMEHTa
COOTBETCTBYIOT pEAJM30BAHHBIE TPOrpaMMON TMpaBujia BBIOOpAa PaCUETHBIX
COYETAHUM yCUIIUH.

Kpome storo, ipu co3zganuu Kpucrtami ucnons3oBanuck cBsizanubie co CHull 11-
23-81* rocymapcTBeHHBIC CTaHAAPTHI, a Takke “IlocoOne Mo MPOEKTHPOBAHUIO
cranbHbIX KOHCTpykimid (k CHull 11-23-81*)/ ITHUMUCK wum. Kydepenko”.
Hekotopble METOMONOTrHYECKHE TOJIOKEHUSI TIOJITOTOBJIEHHBIX, HO €Ie He
BBEJICHHBIX B JedicTBUE MpoekToB HOBBIX HOpM CHull 53—1-96 u “O6mmx
paBuJl MPOEKTUPOBAHUS IJIEMEHTOB CTAIbHBIX KOHCTpYKuMid U coeauneHuit (CII
53-101-96) Taxxe UCTIOIB30BATUCH MIPHU Pa3padOTKE MPOrPAMMBI.

Kpucrami, kak npaBuiio, pealu3yeT MPOBEPOYHBIE PACUEThl KOHCTPYKUUW U
COCJIMHEHUM, pa3Mepbl KOTOPBIX 3apaHee BbIOpaHbI MPOSKTHUPOBIIUKOM, T.€.
paboTaeT B peKUME IKCIEepTU3bl. JJiT HEKOTOPHIX CIy4aeB pealn30BaH U PEKUM
noAgdopa TMOMEPEYHBIX CEUEHUM, TakoW MOoA00p BBIMOJHACTCS IO YCIOBUIO
BBITIOJTHEHUS  TpeOOBaHWM TMEpBOro MmpenesbHOro cocrosHus. [IpoBepka
BBIODAHHOTO pEHIEHUS [0 BTOPOMY MPEICIbHOMY COCTOSHUIO JIOJIKHA
BBITIOJTHATHCS TOJIb30BATENIEM B PEKUME IKCIIEPTU3bI PEKOMEHTYEMOI'O CEUCHHS.

Kpome ykazannoit ¢ynkiun KpucTtamn BBITOJHSIET B ONpEICICHHON CTENEHU U
pOJIb  CIIPABOYHMKA, C MOMOIIBID KOTOPOIO MOXKHO YTOYHUTH HEKOTOPBIE
dakTHUecKue JaHHBIE OTHOCUTEIILHO COPTAMEHTOB METAJIIONPOKATa U OOJITOB UITU
otHocutTenbHO pexomenparuit CHull 11-23-81%*. Jlns sTtoro B coctaB (QyHKIUi
BKJIFOYEHBI CICIMAIILHBIE CIPABOYHBIE PEXHUMBI (CM. HHUXKE), @ B HEKOTOPBIX

Cy4dasiX OUaJIOrOBOE OKHO HMEET KHonKyLﬂ , Ha)XaB KOTOPYIO IIOJIb30BATENb
MOJIy4aeT TOTOJHUTEIBHYIO HH(GOPMAIIHIO CITPABOYHOTO XapaKTepa.

JIro6oi1 HabOp HOPMATHBHBIX TPeOOBaHUN MOXKET OBITh MpEACTaBICH B (opme
CIIUCKA HEPABEHCTB BUIA

FGS R <1,

rnie F — GyHKIMS OCHOBHBIX TEPEMEHHBIX, S — O00O0OIIEHHBIE HArpy3KU
(marpy3ounbie 3¢ dexTsr). R — 00606mmennsie conporuBienus. OpUeHTUPYSICh Ha



3HayeHust QyHKuuuM F, MOXHO BBeCTH MOHATHE KOI(PPUIMEHTA HCIOIH30BAHUS
orpannudenus (K) n xpurepuii mpoBepKu MpeAcTaBUTh B BUJIE€ BKIIOYAIOUIETO BCE
HE00XO0IMMBbIE TIPOBEPKH.

max K < 1,

T R KT

Puc. 1-1

K npu stom ompenenser nns snemeHTta (y3jiga, COCIUHEHHs, CEUYECHUS M T.II.)
UMEIOLIMICA 3amac MPOYHOCTH, YCTOWYMBOCTH HWIIM JPYroro HOPMHUPYEMOTO
napaMerpa KadecTBa. Eciaum TpeOoOBaHHME HOPM BBINIOJIHAETCS C 3amacoM, TO
ko3 umenT K paBeH OTHOCHTENBbHON BEJIMYMHE HCYEPHaHUs HOPMATHUBHOIO
TpeboBanust (Hanmpumep, K = 0.7 coorBerctByer 30% 3amacy). Ilpu
HEBBINIOJIHEHUH TpeOOBaHMl HOpM 3HaueHue K > 1 cBuaeTenscTByeT 0 HapyleHuu
TOTO WM WHOTO TpeOOBaHUS, T.€. XapaKTEpU3yeT CTENEeHb NEeperpy3ku. Takum
obpasom, K ecTb neBas 4acTb pacueTHOrO0 HEPABEHCTBA, IPEJICTAaBICHHOIO B
MIPUBEICHHOM BBIIIE (popMme.

Bce 3nauenns koadduimentoB K B cCOOTBETCTBUHU ¢ MPOBEAESHHBIMU MPOBEPKaAMU
MPUBOJAATCS B IOJHOM OTYETHOM JIOKYMEHTE, KOTOPBIM CO3Ja€TCs MPOrpaMMOu
Kpucramn. B nuanoroBbIx OKHax OIIEPATUBHO BBIBOAMTCS 3HadeHMe Kmax —
MaKCUMaJlbHOrO (T.€. HamboJiee OMAacHOro) M3 OOHApYKEHHbIX 3HaueHuid K u
YKa3bIBA€TCS TUI TPOBEPKHU (MPOYHOCTh, YCTOMYMBOCTh, MECTHAS YCTOMUUBOCTH U
T.I1.), IPU KOTOPOM 3TOT MAKCUMYM PEaTM30BaJICS.

[Tockompky B CHull 11-23-81* He mnpuBOAITCS pEKOMEHIAIIMU IS BCEX
BO3MOXHBIX  NPOEKTHBIX pEeHIeHuil  (Hampumep, CHocoObl  ompenereHus
KPUTHYECKOTO 3HAYEHUS M3THOAIONIer0 MOMEHTA Il CEUCHHUS U3 OJMHOYHOTO
yTOJIKa), TO B HEKOTOPBIX ciydasx Kpucramn He MOKET BBITIOJIHUTH HEOOXOIUMYIO
poBepKy. B OONMBITMHCTBE ClTydaeB CUCTEMA YIPABJICHHS HE JOMMYCKAET CO3aHuUs
Takoro 3ampoca. B cnydasx, korja Takas CHUTyalusi BO3HHKaeT, 00 3TOM
COOOIIIaeTCsl B OTUYETHOM JIOKYMEHTE, a Ha dKpaHe MOSBISETCS COOTBETCTBYIOIIIEE
MPEIYIPEKICHUE.



2.  OOmee ynpapjeHue NporpaMMoi
2.1 DuaemeHTHI ynpaBJieHUS

Bo Bcex pexnmax pabGotel KpucTamn HCHONB3YIOTCS €IMHbIE NPUHIMUIBL U
AJIEMEHTHI YIpPaBICHUS, C TIOMOMIbI0 KOTOPBIX JOCTHTaeTcsi eAuHooOpasue
dbynkuii nuanora. Huxe natorcs noapoOHbIe OMMCAaHUs TAKUX 3JIEMEHTOB.

Kpuctamn w#cmonp3yer H3BECTHYIO TEXHHKY pabOThl C¢ MHOTOCTPAaHUYHBIMU
OKHaMU. AKTHBU3ALMS CTPAHMULIBI MPOUCXOAUT NPH HAKATUM HA €€ 3aKIAJKY.
Kpome TOro, B KadecTBE >JIEMEHTOB YIpPaBJIEHUS M CIOCOOOB JoCTyna K
uH(OpMAIUU UCTIOJIb3YIOTCS:

*MeHto, coaepxaniee nsATh pasznenoB (Paitn, Oynkuuu, [lapamerpsr, CepBuc u
[ToMoI11p), KOTOPBIE PACKPBIBAIOTCS TaK e, KaK ¥ MEHIO JTI000T0 NMpuiIokeHus MS
Windows mie19koM JIeBOH KHOIIKH MBIIIH.

*DyHKIMOHANIbHBIE KHOMKH, ‘“‘Ha)xaTHe” KOTOPBIX (OHO pealu3yercs YCTaHOBKOM
Kypcopa Ha KHOIIKY U LIEJTYKOM JIEBOIM KJIABHILK MBI ) IPUBOAUT K BBHIIOJTHEHUIO
ornpeneneHHbIX (QYHKUUNH WM K BbIOOPY OAHOM M3 BO3MOXKHOCTEH. THIMUYHBIM
ABJIIETCSI TPUMEDP, MPEACTAaBICHHBIM Ha pucyHke Puc. 2-1, rme w3 Tpex
M300pKEHHBIX HAa KHOIIKaX BapUaHTOB KOHCTPYKTHBHOI'O PEIICHHS BBIOMpAaETCs
CpeaHUN. AHAJOTHYHYIO POJIb BBIIOJHSIOT U “paJUOKHOIKHK , IPUMEP KOTOPBIX
npenacraBiieH Ha Puc. 2-2.

[lons BBOmAa mMH(MOpPMAIMHU, C TIOMOIILI0 KOTOPBIX 33JIal0OTCSI MCXOMHBIC JTAaHHBIC
st pacdeta. MicxomubiMu nTaHHBIMU B KpucTamn Bcerga sSBisioTcs 4ucia. Ecim
BBOJMTCS HEIEIO0E YHCIIO0, TO IeNas YacTh OTAETSAETCS OT IPOOHON YacTH TOYKOMN
WIM JIPYyTUM pasfeiuTesieM Ielol W apoOHOM dacted uyucna. Pazgenurenu
HA3HAYAIOTCS TMOJh30BATEIEM TMPU HACTPONKE OIMEpallMOHHON CHUCTEMBI (CM.
Settings | Regional Settings | Number). Kpome Toro, npeaycmMoTpeHa BO3MOXHOCTb
BBOJIa YKCEJI B SKCIIOHECHIIMAILHOM (hopme, Harpumep: 1.56e-7.

Oxna BbIOOpa nanHHbIX U3 cnucka (Puc. 2-3), (wame Bcero w3 copTameHTa
METAJJIONPOKATa).

FEH]

# .' " go 20%
™ ot 20% oo 50%

# L] ceewe 50%

Puc. 2-1 Puc. 2-2 Puc. 2-3
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[Tpu obpareHnu K mporpaMme MepBLIM Ha SKpaHEe MOHHTOPA TOSBIISETCS TIIaBHOEC
okHO (Puc. 2-4), ¢ moMompl0 KOTOPOTO pealiu3yeTcs BBIOOp pexkuma padoOThI.
Kaxnplii U3 mpeayCMOTPEHHBIX MIECTHAAIATH PEKUMOB BBI3BIBACTCS Ha)KaTHEM
CHEIUaTbHONU KHOIIKH.

Bce PCKHUMBI pa6OTBI YCIOBHO MOKHO Pa3JACINTh Ha TPH I'PYIIIIBIL:

*BBITTIOJIHAIOINMUEC CIPABOYHBIC W BCIIOMOI'ATCIIBHBIC OIICpaln, CBA3aHHBIC C
IIPOCKTUPOBAHUCM CTAJIbHBIX KOHCTpYKHHﬁ;

*peaM3YyIOIIME MPOBEPKY CEYECHHM M Y3JIOBBIX COCAMHCHUN HA BBINOJHECHUE
pacueTHbIx TpeOoBanuii CHull;

*BBITTOJHATIOIINEC ITPOCKTUPOBAHNEC ITPOCTBIX KOHCTPYKTHBHBIX 3JICMCHTOB.

JleTanbHOE OMUCAHKME KAXKJOTO peKMMa MPUBOIAUTCA B MOCIECAYIOIIMX pas3jenax
HACTOSIETO PYKOBOJCTBA. 37eCh MpEJCTaBieHa TOJbKO HX  KpaTkas
XapaKTepUCTHKA.

CrpaBouYHbI€ U BCIOMOTATENIbHBIC PEKUMBI ITPEACTABIICHBI CICAYIOIIMM HaOOpOM.

Crasim — OCHOBHOW 3ajaden sBisieTcs peanmsanus pekomenpauumid CHull mo
BBIOOpPY Mapok ctaiu (Tabdn.50%), mpu 3TOM YyYUTHIBAETCS MOJXO0/, 3aJI0)KEHHBIN B
npoekT HoBoro CHull. Kpome Toro, Bei1atoTCsi CIPaBKM O COOTBETCTBHH KJIACCOB
cramu no CHull (mo I'OCT 27771-88) mapkam cranmu no ['OCT wmm TY

(Tab6n.51,0) 1 cipaBOYHBIE JaHHBIC 0 MEXAaHUUYECKHUX XapaKTepucTukax (Tadm.51%).

CopTaMeHT MeTauIonpoKara — PEXUM JaeT BO3MOXHOCTH MPOCMOTpa
COPTaMEHTOB.



BoaTel — pexuM MpeAcTaBIsieT BO3MOXKHOCTh MMPOCMOTPA COpPTaMEHTa OOJTOB C
yKa3aHUEM UX KJacca.

[IpenenbHble THOKOCTH — PEXUM NPEACTABISIET BO3MOXHOCTH IPOCMOTpA
pekomennanuii CHull mo mnpenenbHbIM THOKOCTSIM pACTSHYTBIX M CXKAThIX
AIIEMEHTOB.

KoadpounuenTsl ycnoBuil paboTbl — pEeXUM IpeIHA3HAYeH I MPOCMOTpa U
BbIOOpa 3HAUeHUN KOIPPUIIMEHTOB YCIOBUM paboOThl 3JEMEHTOB (YyC) IO
pexomenaanusm CHull.

OFI/I6aIOHlI/IC — OIIPCACIIAIOTCA HCBBII'OAHBIC COYCTAHHA MHOTHX HAI'PY30K,
KOTOPBIC I[GﬁCTBYIOT Ha H3THOaeMbIe QJICMCHTEBI, CTPOATCA OI‘H68,I-OHII/I€ OITFOPBI
MOMCHTOB U ITIOIICPCUYHBIX CHJI.

FGOMGTpI/ILICCKI/Ie XAPAKTCPUCTHUKHU — OTHM PCIKUMOM PCAIN3YyCTCA BBIYHMCJICHHUC
BCCX I'COMCTPHUYICCKUX XAPAKTCPUCTHUK IIOIICPCYHOI'O CCUCHMA.

PacueTHbie IMHBI — 37I€Ch peaiu30BaHbl peKkoMeHaanuu u3 taom. 11, 12, 13* u
17,a CHull u u3 EBpokopa-3.

Martepuanibl 11 CBapKd - B 9TOM PEKHMME pealin30BaHbl TpeOOBaHUS pazjena 2
CHull B ywactu BBIOOpa MaTepualioB JIJIsi CBAPHBIX COCIWHEHUN W paszzena 3 B
YacTH BHIOOpA PACUETHBIX CONMPOTUBIICHUM CBAPHBIX COCTUHEHUH.

[Ipenenbubie poruoOsb! - nanbl Tabauie 19,21,22 CHull 2.01.07-85* “Harpy3ku u
BO3JICUCTBUSI C OTPAaHUYEHUSMH HA MIPOTUOBI SJIEMEHTOB KOHCTPYKIIHIA.

[Tocnenytonue pexUMBbl SBISIOTCS (QYHKIMOHATBHBIMU W TMPEAHA3HAYCHBI IS
IPOBEPKM KOHCTPYKTHMBHBIX PELICHUN CTAIBHBIX KOHCTPYKIMH U COCIUHEHUW Ha
cootBeTcTBHE TpeboBanusiM CHull mo mpoyHoCcTH, yCTOMYMBOCTH U THOKOCTH WIIH
K€ JUIA  peanu3aldd  HEKOTOPOM YacTH TAaKUX MPOBEPOK, HMEIOUIEH
CaMOCTOSITENIbHBIN UHTEPEC.

ConpoTUBIIEHHE CEYEHUN — B 3TOM PEKUME OMPENEAI0TCS  KOIPPUIUEHTHI

WCIIOJIb30BAHUSI OTPAHUYEHUMN It JII00OTO U3 MPETyCMOTPEHHBIX MPOTrpaMMOit
TUIOB IONEPEUYHBIX CEUYCHUM IPU JECUCTBUH NPOU3BOJIBHBIX ycrini. Kpome toro,
CTPOSITCS KPUBBIC B3aUMOJEHUCTBHS MJIs JIIOOBIX JOMYCTUMBIX KOMOWHAIUMN Tap
YCUJIAM.

bointoBbie coequHEeHUsT — IJIs1 ONPEAECIEHHOTO YMCIa KOHCTPYKTUBHBIX PEIICHUN
OOJITOBBIX  COCAMHEHUN  ONpeNesstoTcss  KO3(PQUIIMEHThl  UCIOJIb30BaHUs



OTPAaHUYCHUN U CTPOATCS KPUBBIC B3aMMOJCUCTBHS IJISI JIFOOBIX JIOMYCTHMBIX
KOMOMHAITUH Map yCUITUH.

OPUKIMOHHBIE COEAMHEHNS — AHAJIOTHYEH MPEABIAYIIEMY PEKUMY, HO C APYTUM
HAa0OPOM KOHCTPYKTHUBHBIX PELLIECHUI.

CBapHble COEIUHEHHUS - JJISI ONPEACIICHHOTO YHCiia KOHCTPYKTUBHBIX PEIICHUMN
CBApHBIX  COCAMHEHUN  ONpenemnstoTcss  KOd(DPUIMEHTH  MCIOJIb30BaHUS
OTPaHUYECHUN U CTPOSATCA KPUBBIC B3aMMOJEHUCTBUS ISl JIIOOBIX JOIYCTHUMBIX
KOMOMHAITUHI Tap yCUITUH.

MecTtHass yCTOMYMBOCTD — 3TOT PEXKUM peaau3yeT IMPOBEPKHM MECTHOU
YCTOMYMBOCTU CTEHOK U IMOSICHBIX JINCTOB U3rM0AaEMbIX U CKATBHIX 3JIEMEHTOB, MPU
TOM HE€ pPacCMaTpUBAIOTCS IMOJKPAHOBbIE OalKW, a Takke Oallku CO CTEHKOH,
MOJKPEIUIEHHON POAOJIbHBIMU pedpamu.

Hakomner, 1j1s1 HEKOTOPBIX BHJIOB HanbOoJIee pacipoCTPAaHEHHBIX KOHCTPYKTHBHBIX
AJIEMEHTOB pealu3yeTcs KOMIUIEKCHas TMpoBEepKa M BO3MOXKHOCTH IOJ00pa
CEUEHUU.

OneMeHTbl (epM — O3TOT PEXKUM peau3yeT BCE HEOOXOIUMBbIE IPOBEPKHU
3JIEMEHTOB (pepM Ha MPOYHOCTh M YCTONYMBOCTH, MPU 3TOM paboTa HAYMHAETCS C
OTIpPEENICHUS] PACUYCTHHIX 3HAYCHHWM YCUJIWH OT 3aJaBacMbIX BEPTHKAIBHBIX
BHEIIHUX Harpy30K JJs KOHCTPYKTHUBHBIX CXEM, HauboJiee 4acTO HCIOJIb3YEeMBIX
Ha npakTuke. Bo3aMoxkeH BapuaHT paboThI ¢ TOAOOPOM CEYEHUH.

bajkyn — pexuM aHAIOTUYEH NPEABIAYIIEMY, HO OPUEHTHPOBAH HA PACCMOTPEHUE
JIBYTaBPOBBIX (CBAPHBIX U MPOKATHBIX) WM IIBEJUVIEPHBIX OJHOMPOJIETHBIX OAJIOK €
Pa3JIMYHBIMU YCIOBUSAMU OIMPAHUS.

HepazpesHnbie 0alku — B peKUME pEaNM3yrTCs T€ kK€ (DYHKIHMH, YTO W JJIs
pexxuMa banka, HO NPUMEHUTENBHO K MHOTONPOJIETHOM (4O MSATH MPOJIETOB)
KOHCTPYKLMHM, KOTOpas MOXKET HMEThb KOHCOJM 10 KOHUAM. Bo3MOXHbIMH
NONEPEYHBIMU CEUEHUSMHM SIBJISIFOTCS NPOKATHBIE JIBYTAaBPbl M LIBEJUIEPHl WIIU
CBapHbIE IBYTaBPBHI.

CTOWKM — peXHM aHaJIOTMYEH NpeAblayllleMy, HO OpPUEHTHPOBAH Ha
PacCMOTPEHUE KOJIOHH U CTOEK PA3JIMYHOTO MOMEPEYHOTO CEUCHUSI.

OnopHble UIMTHI — PacCMaTPHUBAIOTCS YacTH IJIACTUHBI 0a3bl KOJOHHBI TIPH
pa3TUYHBIX BapUaHTaX UX OKaWMJICHUS peOpamu.



OOpamenne K JF000M W3 YKA3aHHBIX KHOTMOK TPUBOJUT K TIOSIBICHHIO
CHENHATFHOTO MHOTOCTPAHUYHOTO JUAJIOTOBOTO OKHA, C IMOMOIIBI0 KOTOPOTO
BBITIOJTHSIOTCS OTIEPAIINH JIsI BRIOPaHHOTO peXrMa paboTHl.

Kpome Toro, B riiaBHOM OKHE pacrnojaraercsi psji KHOIOK, SBJISIOIIUXCS OOMUMU
3JIEMEHTaMU YIIPaBJICHUS U1 BCEX PEKUMOB padboThl. K HUM OTHOCATCS KHONKHU:
Brixon, [Tapametpsl u CnpaBka. Knonku CrnpaBka u BbIX0/] BBIOIHAIOT OOBIYHBIE
s Windows-mipiiiockeHuss GyHKIIUM - 3ampoc CIpaBOYHOM WHGOpMAlUU U
npekpaiienre padotel. Haznauenue kHonku [TapaMeTpsl onucaHo HUKE.

Jnsa BeIxona B riiaBHOE OKHO KpucTaiul BO BCEX peKUMax HMCHOJIb3YETCsl KHOIKA
Meuro.

Kpome Toro, uMeeTcsi BO3MOKHOCTD ITepeX0jia B PEKUM BBITIOJIHCHHS PacyeTOB 110
EBpoxon-3.

2.3 [uanorosoe okHO “I[lapamerpb1”

DTO OKHO MOJKET OBITh BBI3BAHO B JIFOOOM MOMEHT HCITOJIb30BaHMS KpI/ICTaJ'IJ'I. C
Cro IIOMOIIBIO BBIIIOJIHACTCA H&CTpOﬁKa O6HII/IX [mapamMCcTpOB pa6OTI>I. OxHO
COACPKUT YCTBIPC 3aKIAIKH:

. Marepuan

. Ennnuiel uzmepenuii
. Karanoru ceuenui

. [Ipoune
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Kaxxgoli m3 3akiajok COOTBETCTBYET CTpaHHIlA, KOTopas oOecreurnBaeT BHIOOD
OTIPEIeTICHHOTO BU/IA ITAPAMETPOB HACTPOMKH.

2.3.1. Ctpanunia Marepuan (Puc. 2-5) naet BO3MOXHOCTb 331aTh CBOWCTBA CTalu
(3nauenust Ry u Ru), a Taxke 3HaueHUs KOIPPUIUEHTOB YCIOBUN pabOTHI IS



KOHCTPYKITUHU, KOI(PPUIIUEHTHI yCIOBHI PAOOTHI I AJIEMEHTOB, COCIUHSIEMBIX
O0onTamu, KO3PGUUKUEHT HAJAESKHOCTU MO HA3HAYEHUIO W Npe/esibHble THOKOCTH.
[Tpu 3amanuu TON WH(pOPMAIIUN PEKOMEHIYeTCsI OpPUEHTHUPOBATHCS Ha
pEKOMEHIAMA HOPM, XOTSA OTCTYIJICHHE OT HUX HE KOHTPOJIUPYETCS U
M0JIB30BATENIh UMEET B 3TOM CMBICIIE TIOJIHYIO cBOOOy. Ecim ke oTcTyrieHus ot
HOPM HE€ TPEIyCMATPHBAIOTCA, TO JydYIlle OSTH JaHHBIC 33aTh C ITOMOIIBIO
pexxumoB Cranu, [Ipenensasie ruokoctu 1 Koagduiments! ycnoBuit paboTsl (CM.
HUKE), OTKY/1a OTH JIaHHbIE OyaIyT aBTOMATHYECKHU IMEPEHECEHBI Ha OMMCHIBACMYIO
CTpaHUILy, a OHA TOT/Ia CIYXHUT JIJISl CIIPABOK.

3HaueHus MpeAeNbHbIX TMOKOCTE MOTyT OBbITh 3aMEHEHBI MOJb30BaTEIEM, €CIIU
OH CYMTAET, YTO PEKOMEHJAIUH COOTBETCTBYIOLIETO PEXUMA HETOYHBl WIIU
HepocTaTo4Hbl. [Ipu 3TOM MMeeTcs BO3MOXXKHOCTh BBECTH COOCTBEHHOE 3HAYEHUE,
KOTOpO€ 00513aHO OBITH MOJIOKUTEIBHBIM IIEJIBIM YHCIIOM.

2.3.2. Crpanuna Epununpsl uzmepenuit (Puc. 2-6) ompenenser HCHOJb3yeMble
eAVHMIIBI M3MepeHusl BenuunH. OHa KMMeeT JB€ TpYIIbl JaHHbIX. B mepBoii
3a/1al0TCSl €IUHULBI U3MEPEHHUs, NPUMEHSEMBbIE JI1 OIPEICICHUS Pa3MepoB
KOHCTPYKIIMM MW CEYEHHM, HArpy30K M YCWIHM, YyrioB. Jli11 MOMEHTOB
IPEeIyCMOTPEHa BO3MOXKHOCTh Pa3JeIbHOTO BbIOOpA €AMHUIl U3MEPEHHs CUJ U

€IUHULl U3MEpPEHUsI ey (KHOMKa ﬂ)
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Bropas rpymnma BkiIO4aeT OKHa HazHaueHUs (HOpMATOB MPEACTABJICHHS JAHHBIX.
3nech 3amaercss KOJWYECTBO 3HAYAIUX MHUGP MPU TPENCTABICHUU IaHHBIX B
dbopme ¢ IeCATUYHOM  TOUYKOU WA  SKCIOHEHUIHAIBHOM IMPEICTABICHUU.

TouHOCTH TIpeACTaBICHUS JTaHHBIX (KOJIWYECTBO 3HAYAIIMX HHUQP MOCIE 3aIITON)
HA3HAYaeTCs C TIOMOIIBIO0 KHOMOK < M >, a YCTAaHOBKA YKCIIOHCHIIMAILHON (hOPMBI
YUCiia — KHOIIKOM €.

2.3.3. Ctpannna Karanoru ceuenuii (Puc. 2-7) mo3BosisieT pacCMOTPETh CIHUCOK
UMEIOINUXCA B CHCTEME KaTaJlorOB MeETajuionpokata W OToOparh s



UCIIOJb30BaHUsl HEKOTOphle M3 Hux (wim Bce). Jma storo B chnmcke Karanoru
HEOOXOJMMO OTMETUTh HUMs KaTajora W HaxaTueM Ha KHomnky Jlo0aBHUTH
IIOMECTUTh, ero B crnucok Mcmoab3oBaTh. VCKIIOUMTE KaTajgor M3 YHCIa
HCIOJIB3YEMBIX MOKHO, €CJIM MOMETUTh €ro B cnucke Mcmosib30BaTh U HaXKaTh
KHOIIKY Y /JaJINTh.
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Puc. 2-7

I/ICHOHBS}/}I KHOITKH BBer U BHM3 MOXHO IIOMEHSTH IMOpPAOOK CJICAOBAHUA
HCIIOJIB3YCMBIX KAaTaJIOI'OB B CIIMCKC. I[JBI IICPCHOCA Kartajora CJICAyCT OTMCTUTH
€ro UM B CIIMCKC HCHOJ’I[BOBﬂTI;, a 3aTCM C IIOMOIIIBIO KHOIIKH BBer uau Bau3
NEPEMCCTUTDL €T'0 B HOBYIO ITO3UIHIO.

2.3.4 Crpanuna Ilpoune (Puc. 2-8) maetT BO3MOKHOCThH BBIOpATh SI3bIK OOIIEHUS,
Ha KOTOpOM OYyIyT MpEACTaBIEHbl BCE TEKCTbl B YIPABISIOMIMX OKHaX U
odopmiieHbI pe3ysbTaThl padoThl. Eciiu B rpynmne CooOliieHus: yCTaHOBJICH PEXUM
[lonHblE, TO B TEKCTE MPOTOKOJIA BOCHPOU3BOJATCA HEKOTOPBIE MPOMEKYTOUHbIE
pe3ynbTaThl, U B Clly4ae HEOOXOUMOCTH LUTUPYIOoTCs HeKoTophie yactu CHull. B
pexume KopoTkue BBIBOIAATCA TOJBKO MCXOJHBIE JITAHHBIE W OKOHYATEJbHbIE
pe3yJbTAThI pacueTa M CChUIKM Ha MCNOJIb30BaHHbIe MyHKTHl CHull.

Jns  paboTbl C OTYETHBIM JIOKYMEHTOM MOKET OBbITh BBIOpaH peXUM

[IpocmoTp/PenakTupoBanue uiau pexxum Ileyats.
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Puc. 2-8
B pexume [Ipocmotp/PenaktupoBanue HaxaTue KHONku OT4deT B JitoOoOM paboyem
OKHE TO3BOJISIET MPOCMOTPETh TEKCT OTUETa Ha DKPAHE W OTPEIAKTUPOBATH €ro.
J{nst 3TOro BBI3BIBAETCS MPHIIOKEHUE, accouurpoBaHHoe ¢ popmarom RTF (aitna



(mampumep, WORDPAD wunu WORD). EcrtectBeHHO, 4TO 3a HCHpaBJICHUS,
BHECEHHbIE B TEKCT OTYeTa (@ MOTYT ObITh MCHPABICHBI U PE3YyJbTaThl pacuera),
OTBETCTBEHHOCTh HECeT Mmojb3oBarenb. CymiecTByroT paznuuus B popmare RTF
daiinoB, KoTOphie HUCMOIb3yI0oTCa nporpaMmmamu MS Word v.7 u WordPad nmm
nporpammoit MS Word 97. B cBs3u ¢ 3TuM mnporpamma MpeaoCTaBisieT
BO3MOXXHOCTh BbiOOpa popmara RTF B pexxume Tun otuera.

Haxatue knonku [leuats B rpynmne OTYeT BbI3BIBAET MeUaTh OTYETAa B TOM (popme,
B KOTOPOW OH CPOPMHUPOBAH MPOrPAMMOM.

B ctpoke KosoHTHTYJIBI paccMaTpuBaeMOM CTpaHUIbl MOXKHO yka3arb umsi RTF-
daiina, u3 KOTOPOTO OEPYTCS KOJOHTUTYIIBI 111 0(OPMIICHUS CTPAHUI] OTYETHOTO

JNOKyMEHTa, WM Ha)XaTUEM Ha KHOIKY UBBIGPaTB CYIIECTBYIOIINH (aili.
Eme oxHolt ¢yHKIMEH paccMaTpUBAEMOM CTpPaHUIBl SIBISAETCS OpraHU3alus
3alIOMUHaHM TIOCIEIHUX JAHHBIX, C KOTOPhIMU padoTajia mporpaMMa. 9T0 MOKET
OKa3aThCs yI0OHBIM IPH CIIy4alHBIX MEpepbIBax B padbOTe, a TAaKXKe MPHU PELICHUH
CepUr OJHOTHUIIHBIX 3aJa4, JJIs1 KOTOPBIX MHOTHE JaHHbIE OKA3bIBAIOTCS OOILMMHU.
Torpa 3amoMrHaHuE IMO3BOJIIET HE BBOJAWUTH MX 3aHOBO, OTPAHUYMBASICH TOJIBKO
UCITPaBJICHUEM U3MEHMBIINXCSA 3HAUCHHM.

HakoHen, oTMeTka B OKHE AKTUBU3UPOBATb MUHHU- CIPAaBKYy NE€PEBOJIUT
nporpaMmMy B pEeXUM padOThl, NpPU KOTOPOM IMpU MOABEAEHUU Kypcopa K
YIOPABISIIONIEH KHOIKE TMOSIBJISIETCS CIPABOYHBIA TEKCT C MOSICHEHHEM CMBICIIA
BbIOMpaeMol (DyHKIIMH.

C moMomip0 KHOMOK B rpynie “YcraHoBKa mpudTa” MOXKHO BbIOpaTh (POHTHI, C
MOMOILBIO KOTOPBIX OYyJIeT MPOU3BOJIUTHCA OLM(PPOBKA PUCYHKOB Ha SKpaHE U B
OTYETHOM JIOKYMEHTE.

2.4 KoHcTpyHpoBaHHUe MONEPEeYHbIX ceYeHUit

Omneparuu BIOOpa MOMEPEYHOTO CEUEHUS IEMEHTOB KOHCTPYKIIMM BCTPEUYAIOTCS
B OOJIBIIMHCTBE PEKUMOB pabOThI mMporpamMmbl. Bo n3OexaHue MOBTOPOB ATH
OTiepalliy OMHUCHIBAIOTCS 3/1€Ch OTACIBHO.
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2.4.1. Kpuctayim paboTaeT C MIECTHAALATHIO THUIIAMU IIONEPEYHBIX CEUYEHUH
DJIEMEHTOB CTAJTBHBIX KOHCTPYKIIMM, CXEMBI KOTOPBIX MpeacTaBieHsl Ha Puc. 2-9.
B ux uucie mATh TUIOB MPOKATHBIX M THYTHIX NpOQUIICH, TpU TUNA CEUYCHUH,
CBapCHHBIX W3 JINCTOB, U BOCEMb THIIOB COCTABHBIX CCUCHH, HAOMpPaeMBIX W3
MIPOKATHBIX TPOQHUIICH.

Ecnu ceuenne mpezacraBisger coO0M MPOKATHBIM WM THYTHIM NpoQuib WK Ke
COJIEP)KUT €ro B CBOEM COCTaBE, TO PEATU3YETCA JOCTYN K CIIMCKaM TPYIIIbI
Bei6op mpodwmrst (Puc. 2-10). Crucox Katamor maer BO3MOXKHOCTH BEIOpATh
KaTajor MPOKAaTHBIX Npoduiel, U3 KOToporo OyAeT BbIOHMpaThCs Tpedyemoe
cedyeHue. MCronb3yroTCs TOJBKO TE€ KaTaJOIM, KOTOPbBIE BKJIKOYEHBI B CIHUCOK
Hcnons3oBath (cM. pazuen 2.3.3).

Crucox Tun npoduis MO3BOJSET YyKa3aTh TIPYIIY OJHOTUIIHBIX Mpoduiei
npokara (Hanpumep, IByTaBpOBbIE MPO(UIIH, MIBELIEpa, YTOIKY U T.11.). [Ipu 3ToM
CIMCOK JOCTYNHBIX TIpynn npodusiael onpenensercs BbIOPaHHBIM —THUIIOM
nornepevyHoro cedyenus. Hampumep, eciu BbIOpaTh MNEPBBIA THUII CEYEHUS, TO
OKa)XXyTCs JOCTYNHBIMH TOJBKO PaBHOmosouHble yronku u HepaBHONOJIOYHBIE
YIOJIKH, a TIPU BBIOOpE IMOCIIETHETO TUIA CEUYEHHUsI OTKPOETCS JOCTYI K TpyIiaM
npoduieit JIByTaBpbl C mNapasieIbHBIMM TpaHsIMHM TOJOK WM JIByTaBpbl C
YKIIOHOM BHYTpeHHMX TIpaHed mnonok. Crnmcok CedyeHue TaeT BO3MOYKHOCTH
BBIOpAaTh KOHKPETHBIM NPO(]HIIb, KOTOPBIA OyAET UCIOJIB30BATHCA B MONEPEUHOM
CEUYECHHH DJIEMEHTA.

OrpaHuyeHue peanu3alnuy — JJI1 COCTABHOIO CEUEHHUs U3 IIBEJUIEpa C IByTaBpOM
BBIOOP BO3MOXKEH TOJBKO B MIPEAEIax OJJHOr0 KaTajaora MpoKaTHIX MPO(HIIEH.

Enegime 14 ceeermen |

l'lpumnl Orresstan | Crpasra |

Puc. 2-11

2.4.2. B rpynmie Bribop npoduiis pacnonaraercs KHonKaﬂl, C MOMOIIBIO KOTOPOM
peayinzyeTcsi TOCTyll K IOJb30BaTeNIbCKOM 0a3e MomepevHbIX ceyeHuid. JTta Oaza
co3/aercs B Impolecce padoThl ¢ mporpaMMoit. JlJis 3anucu co31aHHOTO CEUYEHUs B
0a3y ucrnonb3yercs kHonka CoOXpaHHUTh, KOTOpas yCTAHOBJIEHa Ha CTpaHMIIAX
KOHCTPYHPOBAHUS MOMEPEUYHBIX CEUCHUH.

Haxarue xnHomnku CoOXpaHUTH BbI3bIBAaCT JHAIOroBoe OKHO HammeHoBanue
CeueHMs, B KOTOPOM 3amaeTcs HMs coxpaHsemoro ceuenus (Puc. 2-11).
[TockonpKy mporpamMma He KOHTPOJIMPYET YHUKAIbHOCTh MPUMEHSIEMBIX UMEH, TO
3a 9TUM JIOJDKEH CIEAUTH CaM I0JIb30BaTENb.

Jlns gjoctyma K CEYeHUsIM U3 MOJIb30BaTEIbCKOM 0a3bl MOCe HAXaTHs KHOTKU ey
OTKpbIBaeTCs auanoroBoe okHO Ilonw3oBarenbckue ceuenus (Puc. 2-12), co
CIIMCKOM CEYEHUI.
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Ecnu oOHapyxuTcsi, yTo B 0a3e UMEIOTCS MOBTOPSIOUIUMECS HMEHA, TO s
NepeMMEHOBaHUS TPO(IIIS CIIeyeT BOCIIONb30BaThCs KHOMKOW IlepenmeHoBaTh.
JIro0oe cedyeHue U3 ykazaHHbIX B OKHE [loib30BaTenbCKUE CEUEHUS] MOXKET OBbITh
MCIIOJB30BaHO JJisi paboThl. Eciam Bocmonb3oBaThesl KHONKOW ['eomeTpuueckue
XapaKTepUCTUKU, MOXKHO TIOJIyYUTh BCE XapaKTEPUCTUKH CEUYEHUS B OKHE

['eomeTprueckue xapaktepuctuku cedenus (Puc. 2-13).
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Puc. 2-13

B »ToM okHe ceyeHue uH300paKeHO B MacmTabe C yKa3aHUEM TJIaBHBIX
LEHTPAJIBHBIX OCEH NHEPLUU U OCHOBHBIX Pa3MEPOB.

['eomeTpruueckre XapakTEpPUCTUKU BBIYMCIAIOTCS NPOTPAMMOM C ONPEACICHHOU
TOYHOCTBIO. 1l03TOMYy 1O HEKOTOPBIM W3 HHUX BO3MOXHBI HECYIECTBEHHBIE
PacxX0KJAEHUS CO CIPAaBOYHBIMU JaHHBIMU, IPEACTABICHHBIMU B KaTaJiorax.

Ecnu ucnonezyemoe ceueHre COAEpKHUT B CBOEM COCTAaBE MPOKATHbIE TPODUIIH, TO
KaTaJioT, U3 KOTOPOT0 3aMMCTBOBAHBI CBEICHHS O TaKOM MpoQuie, T0IKEH ObITh
BKJIIOUEH B ciCcOK M cnmosib30BaTh.

Jns komOuHUpoBaHHbIX cedyeHuid 12 - 15 (Puc. 2-9), koTopble UMEIOT B CBOEM
COCTaBE PEIIETKH, COCIUHSIONINE MEXy COOON BETBU CEUYEHMSI, MPETyCMOTPEHBI
KHOIIKH JIJ1s1 BBIOOpA TUIA COSUHUTENBHON PEIIETKH.

2.4.3. Kpucranmn  aBTOMaTW4YeCKH 3ampeniaeT pabdoTy ¢ KOHCTPYKTHBHO
HeynauyHbIMU ceueHussMu. CIHUCOK OrpaHUYeHHWi npuBeAeH B Tabmunax 2.4.1 u
2.4.2. Ilpu HapyIIeHUU 3TUX OTPAHUYCHUI HA SKpPaHEe TMOSIBISETCS COOOIIEHHE 00
OIMOKEe C MOSCHEHHEM CMBICIIA JOMYIIEHHON omuOku (mpuMep mokaszad Ha Puc.



2-14). KpoMe TOro, B COOTBETCTBYIOIIMX OKHAX HAXOJUTCS KHOHK&@, Ha)KaTHe
KOTOpPOM TO3BOJISIET OINEPATUBHO MPOCMOTPETh MCIOJIb3YEMbIE OTPAHUYCHUS
pa3MepoB.

Puc. 2-14

B HeEkoTOpeIX cCilydasgx IporpaMMa JaeT BO3MOXKHOCTb HIHOPHUPOBATh
MPEAYNPEKICHUE O HAPYIIEHUU OTPAHUYCHHUM Ha)kaTueM KHONKK MrHopupoBats,
HO TpU OTOM BCE€ HETaTHBHBIC IMIOCJIEJACTBUS TaKOro OTKa3a He OyayT
aHAJIU3UPOBATHCS.

B Tex ciydasx, Korja 3aJaeTcsi HEBEPHOE UHCIIOBOE 3HAYEHUE KaKOM-InOo
BEJIMYMHBI (HAllpUMEpP, CUMBOJIBI BMECTO LIHU(P), TEKCT MOSICHEHUS BBITJIAIUT Kak
OmmbouHble JaHHbIE. TaKoW CTUIIL KOHTPOJIS IPOXOJIUT YEPE3 BCE PEIKUMBI.

Tabmuna 2.4.1. Orpannyenus Ha BBIOOP pasMEPOB CEYEHUH

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.




Tabmnua 2.4.2. Orpanuyenus Ha BEIOOP IAPAMETPOB PEILETKA

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 CepBucHbie pyHKIMHU

[Tockonpky mpu pabote C IpOrpamMmoin 4acTo

BO3HHUKAET HEO0XO0UMOCTh BBIIIOJIHUTH HEKOTOPBIE JTOTOJHUTEIbHBIC
pacuetsl, B paznene CepBuc mmaBHoro MeHr Kpucramn npemycMarpuBaercs
BO3MO>KHOCTh BbI30Ba KaK CTaHAAPTHOTO KajibKyJsTopa cpeasl Windows (eciu oH
UHCTAJUIMPOBAH NPU YCTAaHOBKE CHUCTEMBI), TaK M CHEIUAIBHOTO BBIYMCIUTENSA
(crangaptHoOil (yHKUMU cpeabsl SCAD), mo3BOJISAIONIEr0 BBINOIHATH PACUYEThI I10
dbopmynam.

Boruncnurens (Puc. 2-15) npenHasHaueH s NPOBEACHUS BBIYHMCICHUWA 10
dbopmyram, KOTOpBIE 334at0TCS MOJIb30BATEIEM B OKHE BBOJA.

[Ipu BBOZIE popMyII CieAyeT COOI0IaTh CIAEAYIONINE MpaBua;

. HAaUMEHOBaHHMS (YHKIUA BBOAATCS CTPOYHBIMH OyKBaMHU JIATHHCKOTO
andaBuTa;
. pazjaenurtesieM IpoOHOM U 1eI0M YacTel unciia sSBISIETCS TOUKa;
™ PacueT no dopmyne == B
[1.2+5inl0.43)+6. 75 0tl6.8)-0.003 0.2 = 18.3661
P
| /
S ey
Puc. 2-15
. apu(pMETHUYCCKUE OICPAIIMH 3aJal0TCI CUMBOJIaMu +, -, *,
/, BO3BEICHHE B CTeNeHb ~ (Hampumep, 2.5%2.5%2.5 3anuceiBaercs kak 2.53).
[Ipu 3amucu bopmyn MOIKHO UCIIOJIb30BaTh CIICAYOINe (QyHKITUH:
floor-nanbosbiee 1exoe ynco, HETPEBBIMIAIONICE

3aJlTaHHOE
tan-taarexnc
sin-cunyc



COS-KOCHHYC

asin-apKCcHHYC

aC0S-apKKOCHHYC
atan-apkranreHnc
eXpP-IKCIIOHEHTA
ceil-HanMeHbIIIEe 1IEJT0E YUCIIO, MPEBBIMIAIONISE 3aJaHHOE
tanh-tanrenc runepOomYecKuii
sinh-cuHyc runepOoIMYeCKuit
cosh-KocHHYC THTIEPOOTMYECKHUIA
log-HarypanbHbIil Torapupm
10910 -nmecsaTiunbIii TOTapHdM
abs-abcomroTHOE 3HAYCHHE
SQr-KOpeHb KBaJIpaTHBIH

B 3aBucumMocTu OT coctostHusl mepekimodarens ['pamgycel/Pamuanbl apryMeHThbI
TpUTOHOMETpUUECKUX (GyHKIMA (sin, cos, tan) W pe3yJabTaThl OOpPaTHBIX
TpUTOHOMETpHUUECKUX (yHKIMI (asin, acos, atan) MpUBOIATCA B Tpajycax WU
pajuaHax COOTBETCTBEHHO.

JlomyckaeTcsi HMCIOJIb30BAaHUE TOJIBKO KPYTJIBIX CKOOOK TMPU TMPOU3BOJIIBHOU
rTyOvHE BJIOKEHHOCTH.

[Ipumep. @opmyia

1.2 +sin(0.43) +6.7~/6.8 —f0.003

JOJKHA OBITh 3allMCaHa CIEIYIOIUM 00pa3oM:
1.2+sin(0.43)+6.7*sqrt(6.8)-0.0030.2 .

Ecnmm aktuBU3MpoBaTh KHONKY I[lepeMeHHBIC, TO MOSBISICTCS TOTOJHUTEIbHAS
BO3MOKHOCTh HCIIOJIB30BaTh B (JOpMyJie TPU HE3aBUCHUMBIE MEPEMEHHBIE X, Y, Z.
[Ipu sTOM camu 3Ha4YeHUs MEPEMEHHBIX 3aJIal0TCS B COOTBETCTBYIOIIUX OKHAX
BBOJIa. OJTO TO3BOJIAET NPOBOJUTH CEPUI0 OJIHOTHUIIHBIX BBIUYMCICHUN TMPHU
pa3IUYHBIX 3HAYEHUSX mapaMeTpoB. Hanmpumep, B 3Tom pexxume hopmyna

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

JOJDKHA OBITH 3amrcaHa B BUC

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

Jlns mpoBeneHHs BBIYMCICHUM CIIEAyeT HaXaTb KHONKY Bperuancnute. KHomka
KonupoBaTth 1o3BoJIIET MIOMECTUTH pe3ybTatT B Oydep oOMeHa.

Kpome Toro, mnporpamma mO3BOJSET 3amMcaTb B TMoje BBoJa (opmys
CHMBOJIMYECKOE BBIPAKCHUE, 3aBUCAIICC OT MEPEMCHHBIX X, Y, Z U HAXAaTHCM Ha

& 2 E
OJIHy M3 KHOIOK : : HOJIyYUTh CUMBOJIMYECKOE BBIPAKEHUE JIA
COOTBETCTBYIOIIEN YaCTHON TPOU3BOAHOM.
3. /InanoroBoe okHO “MaTtepuaJbl AJ1s1 CBapKku”
C noMouipl0 3TOro JABYXCTPAaHMYHOIO OKHa peanusyercss (yHKUMsS BbIOOpa
CBApPOUYHBIX MAaTEPUAJIOB JIJIsl IPOEKTUPYEMOU KOHCTpYKIMUU. BoiOop peannzyercs B
COOTBETCTBHHM C YKkazaHusiMu Tab6i.55* CHull 11-23-81*.
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Puc. 3-1

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

COJICPKUT JIBE IPYNIbI TAHHBIX.

B rpynne CpapuBaemasi KOHCTPYKLHS HEOOXOAMMO 3aJaThb HOMEp IpyHibl (IO
tabn. 50 CHull wim mo pesynbTatam pabOThl peXuMa CTalid), K KOTOPOH
OTHOCHUTCSI CBapuBaeMas KOHCTPYKUMA M yKa3aTb CTajdb, W3 KOTOPOM OJTa
KOHCTPYKIIUS 3aIIPOCKTUPOBAHA.

Bo Bropoit rpynne (Knumatuueckuii paiion no I'OCT 16350-80) yka3biBaercs
onvH u3 npexycmorpeHHslx B CHull remmnepaTypHbIX pe:KMMOB SKCIUTYaTalUH.
[Tocne 3anmoaHeHust BCeX JAHHBIX NMEPBOM CTPAHUIIBI HEOOXOAMMO HaXaTh KHOIKY
Marepnaiel, mociie 3T0ro OTKpOETCs BTOpast CTPAHMIA pACCMAaTPUBAEMOr0 OKHA.

3.2. Crpanunia Matepuansl TUISt ceapku (Puc. 3-2) comepx uT crucox
PEKOMEHIyeMbIX MaTepuasioB (Mapku (iroca W CBAPOYHOM MPOBOJIOKU, THIIBI
AIEKTPOJIOB).

I ———————

S— R

Puc. 3-2
OTMmeTuB B criicKe TPeOyeMyr0 CTPOKY, MOKHO Ha)kaTh KHOTIKY [IpuMeHuTs, Torna
JAaHHBIE O BBIOpPAHHBIX MaTepHaliax OyIyT WCIOIB30BaThC TIPH TMPOBEPKE
HeCyIlel cnocOOHOCTH CBAPHOTO COECTUHEHUS.
4, JAunajioroBoe okHoO “CBapHble COeIUHCHUNA”
4.1. DTOT pEXUM JaeT BO3MOXXHOCTH TIPOBEPKH CBAPHBIX COCAMHEHUMN
CJHEYIOIINX TPEX OCHOBHBIX THIIOB:

® IMPUCOCANMHCHNA OAUHOYHLIX U CIIAPCHHBIX YT'OJIKOB K (1)aCOHKe;
® HaxXJICCTOUYHBIC IPUCOCANHCHUS JINCTOB,
® TOPLECBOC IMMPHUCOCIANHCHUC JINCTA, AIBYTaBpa, IIBCJIJICPA WA HpﬂMOYFOJ'IBHOfI

TPYOBL.



Ha6op mposepox mo CHull I1-23-81* ompenensiercss THMOM COCIMHEHWA U
KOMIUIEKTOM JCWCTBYIONIMX HA HETr0 Harpy3ok. Bce Tumbel coeanHeHUi
MIPOBEPSIOTCS B COOTBETCTBUU C yKa3aHUSAMU 1. 11.2, a B HEOOXOUMBIX CITydasx
-mar.11.3, 11.5 CHull 11-23-81*,

4.2. OKHO COJICP)KUT TPH 3aKJIATKH:

. THUII COCIUHEHUS,;
. napameTphbl;
. KpUBBIE B3aUMOJICHCTBUS.

[lepBas u3 Hux (Puc. 4-1) cogepkuT AeBITh KHOIMOK, C TOMOIIBIO KOTOPBIX MOXKHO
BBIOpATh TUII MPOBEPSAEMON KOHCTpYyKIMHU. KpoMme Toro 31ech pacnosiaratorcs JBe
TpyNNbl JaHHBIX O BUJAE CBapKH M TOJOKEHUU IIBa B IMPOLIECCE MPOU3BOACTBA
pabot. HeobxonuMo B KaxAoW Tpymme yKa3aTb Ha OJMH W3 albTEPHATHUBHBIX
BapHAHTOB, YTO Jae€T BO3MOXHOCTh ompeneiautb kodpduimentsl Bf u Pz B
cooTBeTcTBUM ¢ Tabnuieit 34* CHull 11-23-81*.

Jlpyrue mapameTpbl, y4acTBYIOIME B pacueTe, ObUIM OIpeleeHbl paHee Mpu
pabore pexumoB Cramu, Martepuansl st cBapku, KoadduumeHntsl ycnoBuii
paboTel. VX 3HaueHHs] JEMOHCTPHUPYIOTCSI B COOTBETCTBYIOIIMX OKHAaX WU IpU
KEJIAaHUU MOTYT OBITh U3MEHEHBI [10JIb30BATEIIEM.
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Puc. 4-1

4.3. 3axnanka [lapamerpsr (Puc. 4-2) npennasznadena amis 3ananusi nHGOpMauu
0 pa3Mmepax COCIWHEHHWS U A BBOJA JAHHBIX 00 YCHIMAX, ACHCTBYIOUIMX Ha
COEMHEHHE. 3JIeCh Ke 3aJal0TCs KaTeThl MIBOB. KaabKyJlaTop KOHTPOJIUPYET UX
Ha cooTBeTcTBUE TpeOoBanusam 11.12.8 CHull 11-23-81%*. [IpoBepsiembie BeTUUHHBI
npejcTaBiieHbl B Taduie 4.2.1
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Tabmuma 4.2.1

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

|" j hz=4cm

4.4. 3axnanka Kpussie B3aumogeiictBusi (Puc. 4-3) conepKUT OkKHO, B KOTOPOE
BBIBOJIATCSI KPUBBIC B3aUMOJICUCTBUSI CHUJIOBBIX (PAKTOPOB, OTpaHUUYMBAIOIINE
00JacTh Hecylel cnocoOHOCTH coenruHeHHs. OHa MOJIHOCThIO aHAJIOTUYHA TAKOU
ke 3aknanke u3 pexuma COnpoTHBICHHE CEYCHUM, BOJITOBBIE COCTUHEHUA WU
OPUKIMOHHBIE COCTUHECHUSL.
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